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Data binding to NetUI Implicit Objects

1. Introduction

In NetUI, data binding allows JSP tags or other Ul technologies to read and write data
available in the web-tier environment. This document discusses both the implicit objects that
are available viaNetUI to the JSP author and the expression languages that are used to bind
Ul objects to those implicit objects.

NetUI tags support binding to both read-only and read-write data. Read-only datais usually
bound to tag attributes that simply display information on a page. Read-write datais bound
with the intention of being updated from aweb browser. Often, read-write datais displayed
within an HTML form tag and bound to HTML text boxes, radio buttons, select boxes, and
other HTML widget types. Each of these types of binding use the syntax of the JSP 2.0
Expression Language (EL) to express a binding from JSP tag to JavaBean property, Map
member, List item, array element, and so on. The JSP 2.0 Expression Language is used to
bind read-only data to tag attributes. This language is documented in detail here. For
example, this example binds a NetUl span tag to avalue from a JSP's PageContext attribute
map:

<net ui : span val ue="${ pageScope. f ooAttri bute}"/>

Here, the JSP container evaluates the expression and invokesthe span tag'sset Val ue
attribute method to pass the result to the tag. The JSP 2.0 EL isaso able to perform simple
arithmetic and boolean operations in expressions.

When using the NetUI JSP tags, read-write datais bound to NetUl JSP tags differently.
NetUl tags use a derivation of the JSP 2.0 EL to refer to implicit objectsin a JSP, but unlike
the JSP 2.0 EL, the syntax is dightly different. For example, when binding a NetUI

t ext Box tag to data that is meant to be read and then updated during an HTML form
POST, thet ext Box tag might look like:

<net ui : t ext Box dat aSour ce="acti onFor m user Nane"/ >

This expression syntax is used on NetUI JSP tag attributes named dat aSour ce. The
expression syntax is necessary to allow the NetUI tags to know both the value of the
expression and the expression text. The expression text is needed in order to write the tag's
name in the HTML rendered to a web browser. For example, with auser Nane of "foo", the
JSP tag above will render:

<i nput type="text" name="{acti onForm user Nane}" val ue="fo00"/>

The expression text is used by the <net ui : t ext Box> tag to render the value of the
HTML i nput 'sname attribute, and when the containing HTML form POSTSs, thisnameis
used to detect the presence of a NetUI expression that can then be used to update a property
on a JavaBean or other data structure.

Best Practice
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In order to prevent POSTing datainto JSP implicit objects such asr equest Scope or sessi onScope, only afew NetUI
implicit objects should be used in read/write expressions. These include pageF| ow, shar edFl ow, and act i onFor m

2. JSP Implicit Objects

A JSP 2.0+ container exposes a set of implicit objects for use by JSP authors. These implicit
objects are documented here. These can be used on any of the NetUI JSP tag attributes that
accept runtime expressions. For example, in awebapp called f oo the following JSP snippet
usesthe pageCont ext implicit object as a JavaBean to build afully-qualified image path:
<net ui : i mage val ue="${pageCont ext . request . cont ext Pat h}/i mages/ banner. png"/ >

This renders the following HTML markup:

<i ng source="/foo/i mages/ banner. png"/>

The JSP container also makes implicit objects available that provide access to the attribute
maps for the page context, request, session, and servlet context. By adding attributes to the
page context, request, and session, webapp developers can add their own implicit objects. In
the following example, a JavaBean of type W dget isadded to the request in a page flow
action:

get Request () .setAttri bute("w dget”, fooW dget);

Then, this JSP snippet uses the expression language to data bind to the Widget'sdensi ty
property:

The density is: ${w dget. density}

Thisis effectively the same as writing code that does:

The density is: <% ((Wdget)request.getAttribute("w dget")).getDensity()
%>

3. NetUI Implicit Objects

In addition to the implicit objects that the JSP container provides, the NetUI runtime provides
an additional set of objects that are available when using certain NetUI features. Not all of
the implicit objects are dways available -- for example, theact i onFor mimplicit object is
only available when used inside of a<net ui : f or mtag for accessing the form's associated
form bean.

A summary of the NetUl implicit objects is shown in the table below; details are available
further down this document.

acti onForm Within the <net ui : f or n» tag | Provides access to the
properties of a JavaBean used
as the form bean for an HTML
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bundl e

cont ai ner

pageFl ow

pagel nput

shar edFl ow

Inside of a JSP where the

<net ui - dat a: decl ar eBundl ¢
tag is used to refer to a

resource bundle or where a

JSP is part of a page flow that
has resource bundles declared
with the

@pf . MessageBundl e
annotation.

The cont ai ner implicit object
is available inside of several
NetUl JSP tags that "repeat"
over data sets including the
<net ui -dat a: dataGi d,
<net ui - dat a: r epeat er,
<net ui - dat a: cel | Repeat er
<net ui : sel ect,

<net ui : checkBoxG oup,
and

<net ui : r adi oButt onG oup,

Available to any JSP that is
part of a page flow.

Available to any JSP that was
reached by a page flow
Forward object that had page
inputs attached to the Forward.

Available to any JSP that is
part of a page flow which

Data binding to NetUI Implicit Objects

form.

Provides access to message
strings contained in a Java
properties file. Strings are
referred to by name in the
expression.

Provides access to the
JavaBean properties exposed
by the

| Dat aAccessProvi der
interface. Implementations of
this interface are made
available to the PageContext
during rendering so that tag
bodies can access information
about the current data item, the
item's index, and so on.

The pageFl owimplicit object
provides access to the current
page flow controller instance as
a JavaBean. This allows a
page flow controller to expose
properties to JSPs.

Page flows allow action outputs
to be attached to Forward
objects as a way to provide a
data contract between a page
flow action and a page. This
ensures that all actions that
forward to JSPs provide the
JSP with the appropriate data
and that all JSPs receive the
correct data. This data contract
is validated at both the action
and at the JSP when using the

<net ui - dat a: decl ar ePagel nput >.

tag.

The shar edFl owimplicit
object provides access to any
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references shared flows. JavaBean properties on Shared
Flows associated with the
current page flow. This allows
Shared Flows to expose
properties to JSPs.

3.1. NetUI Implicit Object Details

3.2. actionForm

Theact i onFor mimplicit object is a convenient way to explicitly reference a JavaBean
used for authoring HTML forms. Thisimplicit object is available only inside of

<net ui : f or n» tagswith act i on attributes that reference page flow actions accepting a
JavaBean. Theact i onFor mimplicit object allows data binding to JavaBean properties,
Map attributes, Lists, and arrays as with any other implicit object. This example shows a JSP
that contains aform which POSTs to a page flow action that accepts a JavaBean NanmeFor m

The JavaBean:

public class NaneForm {
private String _nane;
public String get Name() ({
return _nane;

public void setName(String name) {
_hanme = nane;

}

The JSP:

<net ui : form acti on="subm t Namef or ni' >
<net ui : t ext Box dat aSour ce="acti onFor m nane"/ ><br/ >
<net ui : button val ue="Submt"/>

</ netui:form

The page flow action subm t NaneFor m

@pf. Action()
public Forward subm t NaneFor m{ NameForm forn) {

}

Here, thedat aSour ce'sact i onFor m nane expression refers to the value of the
NaneFor msnamne property. Theresult is data bound to thet ext Box tag. When the form
is submitted to the server, the request parameter { act i onFor m nane} isapplied to the
action form which is then passed to the submi t NaneFor maction.
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3.3. bundle

Thebundl e implicit object isuseful for binding Ul to localized message strings. The
bundl e implicit object is available in one of two situations:

« when declaring a resource bundle accessible to a JSP viathe
<net ui - dat a: decl ar eBundl e> tag.

« when apage flow with which the JSP is associated exposes resource bundles viathe
@ pf . MessageBundl| e annotation.

Thedecl ar eBundl e JSPtag is used to make a specific resource bundle available to a
JSP. For example, given the following resource bundle and JSP, a page can data bind to
messages in the resource bundle using the JSP 2.0 EL.

The resource bundle, which islocated in
VEB- | NF/ cl asses/ or g/ f oo/ nessages. properties:

nmessagel=This is the first nmessage
nmessage2=Anot her nessage

The JSP can declare this resource bundle to be available to the page using this JSP snippet:

<U@taglib uri="http://beehive. apache. org/ net ui/tags-dat abi ndi ng-1. 0"
prefi x="net ui - dat a" %

<net ui - dat a: decl ar eBundl e nane="f ooMessages"
bundl ePat h="or g/ f oo/ nessages"/ >

Finally, messages in the JSP can be data bound with JSP literal text and tags.
<net ui : span val ue="${bundl e. f ooMessages. nessagel}"/>

${ bundl e. f ooMessages. nessage?}

The expressions above contain areference to the bundl e implicit object. Then, the specific
bundle nameisreferred to with f ooMessages; this name must match the value of anane
attribute of adecl| ar eBundl e tag or the name of abundle declared in a page flow
controller. Finally, the expressionsuse nessagel and nessage?2 to refer to message keys
inthemessages. properti es file.

Resource bundles can also be registered with the bundl e implicit object by using the

@ pf . MessageBundl e class-level annotation. This allows a page flow to also integrate
with the implicit message resources object which is available via a Struts module. These
resource bundles will be availableto all JSPsthat are part of a page flow without having to
usethedecl ar eBundl e JSP tag. Because a default resource bundle can be associated with
a Struts module, the bundle name def aul t isreserved for referencing this bundle. For
example, the following page flow controller declares the resource bundle above as the default
page flow bundle:
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@pf.Controller(
forwards = {...}
nmessageBundl es = {
} @ pf . MessageBundl e( bundl ePat h="or g. f 00. nessages")

public class Controller
ext ends PageFl owControl |l er {

}

Message strings from this bundle can be referred to in JSPs with an expression like:

${ bundl e. def aul t. mressagel}

A resource bundle can also be registered with a specific name by adding an annotation like:

@pf.Controller(
forwards = {...}
messageBundl es = {
@pf . MessageBundl e( bundl eNanme="| pf Bundl e",
bundl ePat h="or g. f 00. nessages")

}

public class Controller
ext ends PageFl owControl |l er {

}

Then, the same message strings from the previous two examples are available with an
expression like

${ bundl e. j pf Bundl e. messagel}

Each of these three ways to register aresource bundle (JSP tag, implicit page flow bundle,
and explicit page flow bundle) can be used together in a single page flow.

3.4. container

The cont ai ner implicit object is available to a JSP when inside of several NetUI tags that
repeat over aMap, List, array, or various other kinds of data sets. Generally, JSP tags that
can be bound to data sets iterate through them from start to end asin aJavaf or loop. Such
JSP tagsinclude:

<net ui -dat a: dataGi d>
<net ui - dat a: r epeat er >
<net ui - dat a: cel | Repeat er >
<net ui : sel ect>

<net ui : checkBoxG oup>
<net ui : radi oButt onG oup>.

Thecont ai ner implicit object provides access to the current item in the data set and to
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metadata about the current iteration. This access is based on the properties available on the
| Dat aAccessProvi der interface and includes:

Property Name Description

item Refers to the current data item. In an array of
W dget beans, the JavaBean propeties of
widget can be accessed with an expression like
${cont ai ner.item density}

i ndex Refers to the current index of iteration. Tags are
free to define their own rules for the the value of
the i ndex property, but in general, this is a
zero-based index that increments each time the
JSP tag renders its body / iterates to the next
data item.

cont ai ner Refers to an outer repeating container. This
value is used when two repeating containers are
nested and the inner container needs to access
the current item in the outer container. For
example, this might be used when rendering
hierarchical data sets.

The following example uses the NetUl <net ui - dat a: r epeat er > to iterate over an
array of W dget beans displaying each Bean's name and density properties and their index
inthe array.

<v@taglib uri="http://beehive. apache. or g/ net ui/tags- dat abi ndi ng-1. 0"
prefi x="net ui - dat a" %

<t abl e>

<tr ><t h>| ndex</t h><t h>Nanme</t h><t h>Densi ty</th></tr>

<net ui - dat a: r epeat er dat aSour ce="r equest Scope. wi dget BeanArr ay" >

<t r><t d>${ cont ai ner. i ndex} </t d><t d>${ cont ai ner. i t em nane} </t d><t d>${ cont ai ner . i t em dens
</ net ui - dat a: r epeat er >

</t abl e>

Notice in this example how ther epeat er tag hasadat aSour ce attribute that references
the data set to iterate through. The dat aSour ce attribute requires the use of the NetUI
Expression Language because ther epeat er can be used to render editing Ul for data sets.
For example, in the case of rendering a shopping cart, the repeater can be used to render each
item in the cart with a<net ui : t ext Box> for editing the quantity of each item. An
example of this can be found in the Beehive sample webapp called net ui - sanpl es under
theui / r epeat eredi ti ng/ directory.

3.5. pageFlow
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The pageFl owimplicit object is used to refer to the current page flow controller as a
JavaBean. If thereis no page flow present, the pageF|l owimplicit object will not be
available for data binding. For example, if a page flow controller exposesauser nane
property as:

@pf.Controller(
f orwar ds={ @pf . For war d( nane="i ndex", path="index.jsp")}

)
public class Controller {
private String _username = null;

public String getUsernane() {
return _usernane;
}

@pf. Action()

public Forward begin() {
_usernane = "Foo Bar";
return new Forward("index");

}
}

Theuser nane property can be databound ini ndex. j sp as:
${ pageFl ow. user nane}

Best Practice

Because mutable JavaBean properties can be updated viaan HTML form POST, JavaBean properties exposed by a page flow
should usually be read-only unless the page flow itself is being used as a form bean.

3.6. pagel nput

Thepagel nput implicit object is used to refer to a Map of objects that are passed viaa
For war d from a page flow action to a JSP. Use of Page Inputs consists of two parts -- the
first are called action outputs and the second are called page inputs. Action outputs are
passed from page flow actions to pages via the action's For war d object. page flow actions
use Java annotations to declare a validatable data contract that ensures that an action passes
the correct dataviaaFor war d. At the page, this datais called a page input and can again be
checked to ensure that the page receives the data necessary to render successfully.

This example shows a page flow action that passes an action output of type W dget to aJSP
which data binds to the densi t y property onthe W dget .

The page flow controller:

@pf.Controller()
public class Controller
ext ends PageFl owControl |l er {

Page 9



Data binding to NetUI Implicit Objects

@pf . Acti on(
f or war ds={ @pf . For war d( nanme="success",
pat h="i ndex. j sp",
act i onCQut put s={ @pf. Acti onQut put (nane="t heW dget", type=W dget. cl ass,
required=true)}
)

}

)

prot ected Forward begin() ({
W dget wi dget = new W dget();
wi dget . set Densi ty(3. 14);
Forward f = new Forward("success");
f.addAc%ionCUtput("theVdeet", wi dget ) ;
return f;

}
}

Notice here that the action has added an action output to the For war d viathe

addAct i onQut put method call. The NetUI runtime will then validate the data contract
declared in the annotations against the returned forward object. If validation fails, a runtime
error will be displayed in the browser.

The JSP:

<v@taglib uri="http://beehive. apache. or g/ net ui /t ags- dat abi ndi ng-1. 0"
prefi x="net ui - dat a" %

<net ui - dat a: decl ar ePagel nput nanme="t heW dget" type="org.foo. Wdget"/>

${ pagel nput . t heW dget . densi t y}

Notice here that the page has used adec| ar ePagel nput tagto ensure that the W dget
entering the page is both present in the set of page inputs and is non-null. Given this
information, the JSP then refersto properties on the W dget viathe expression language.

Action outputs and page inputs can be used with or without validation; to disable action
output validation, ssmply remove any action output annotations from a page flow action. To
disable page input validation in a JSP, remove any decl ar ePagel nput tagsfrom the
JSP. The APIs to add action outputs to For war d objects and to refer to them viathe
pagel nput implicit object will continue to work without any data contract validation.

3.7. sharedFlow

Theshar edFl owimplicit object is used to refer to properties of shared flow objects that
are associated with the current page flow. If there is no page flow present, the shar edFl ow
implicit object will not be available for data binding. In order for a shared flow to be
available for data binding, it must be registered with a page flow by type; additionally, it is
registered with aname that will uniquely identify it in the set of shared flows associated with
apage flow. More information on shared flows can be found here.
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The following example shows a shared flow, a page flow that uses the Shared Flow, and a
JSP that uses the JSP 2.0 EL to data bind to a JavaBean propety of the shared flow.

The Shared Flow:
package org. foo;

i mport org. apache. beehi ve. net ui . pagef | ow. Shar edFl owContr ol | er

@pf.Controller()
public class Shar edFl ow
ext ends Shar edFl owControl | er {

private String _sharedMessage = nul |

public String get SharedMessage() {
return _sharedMessage;

}
The page flow controller:

@pf. Controller(
shar edFl owRef s={ @ pf . Shar edFl owRef ( nane="aShar edFl ow'
t ype=or g. f 0o. Shar edFl ow. cl ass) }

public class Controller
ext ends PageFl owControl |l er {

}

Above, the page flow controller adds an explicit reference to the shared flow controller
or g. f oo. Shar edFl owdefined above.

The JSP
${shar edFl ow. aShar edFl ow. shar edMessage}

In a JSP whose current page flow controller isthe Cont r ol | er class defined above, the
JSP has access to all of the shared flows associated to the page flow viaits

@ pf . Shar edFl owRef annotation. The shared flow can then be referenced by the nane
attribute of the Shar edFl owRef annotation. In this case, the name aShar edFl owisused
in the JSP 2.0 expression to refer to the shar edFl owsshar edMessage property.

4. Expression Language Details

Dueto limitations in the JSP 2.0 Expression Language specification, expressions can not be
used to reference read-write data because the JSP tag itself can never obtain both the
expression text and the value of the expression. In NetUI, both the value and expression text
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are required to bind to editable data because the expression text is written into the JSP as the
HTML nane attribute of HTML formi nput fields.
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