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JavaServer Pages (JSP) and JavaServer Faces (JSF) used to have different variants
of the Expression Language (EL). Their unification in JSP 2.1 opened new
possibilities, allowing you to use deferred values and deferred method attributes in
your custom JSP tags. This article shows how to develop Java™ Web components
based on JSP tag files, which are much simpler and easier to build than the JSF
components.

JSP and JSF are the most important Java standards that we use today for building
Web applications. The philosophies of these two technologies are quite different,
however. With JSP, the underlying mechanisms are simple, you control what is
happening, and you have the freedom to do things how you want. JSF adds some
complexity and processing overhead, but the application model is standardized,
which means tools can do more for you, vendors can provide component libraries,
and developers can focus on building applications.

As Parts 2 and 3 of this series demonstrated, you don't really need a complex
framework for building Web forms. If you like simplicity or if you need to develop a
Web application quickly, you can use the JSP Standard Tag Library (JSTL) in
combination with tag files and dynamic attributes. You'll be able to customize your
components very easily, controlling the HTML output and the HTTP requests.

Using the JSF framework together with a good component library may be the right
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choice if you are building a sophisticated Web application. Because no Web
framework can satisfy every need of every application, you might still have to build a
few components of your own. In this case, you can use the techniques presented in
this article to create JSF-like components without using the JSF APIs. You'll be able
to mix your non-JSF components with the JSF components in the same Web page
and you'll avoid much of the JSF complexity.

Using deferred values

Defined initially as a main feature of JSTL, the expression language was later
incorporated into the JSP 2.0 standard. Those early EL versions allowed you to
guery JavaBeans and collections, using ${ . . . } expressions, which were evaluated
by the JSP container during the execution of the JSP pages.

The JSF framework defined its own EL variant, which supported additional
capabilities for its #{ . . . } expressions, such as deferred evaluation and the option
to set the value of an EL expression. These features enabled data bindings and
allowed the JSF framework to control when an expression is evaluated.

The JSP 2.1 standard unified the two EL variants. You can still use ${. . . }
expressions whose evaluation time is determined by the JSP container, but now you
can also use #{ . . . } expressions within the attributes of your custom JSP tags,
which don't have to be based on JSF. This section shows how to use deferred-value
expressions for non-JSF tags, which are much easier to build than their JSF
counterparts.

Creating and configuring tag handlers

JSP 2.1 lets you use #{ . . . } expressions within the attributes of any custom tag as
long as the attribute's setter method takes a j avax. el . Val ueExpr essi on
parameter. Listing 1 shows what the handler of the custom tag should look like. It
normally extends the Si npl eTagSupport class of the

j avax. servl et.] sp. tagext package and it must have a set method for every
attribute of the custom tag. In addition, the tag handler should provide a doTag()
method that is called when the JSP page containing the custom tag is executed.

Listing 1. The setter of a deferred-value attribute

package nyli b;

public class MyTag extends javax.servlet.jsp.tagext.Sinmpl eTagSupport {
private javax.el.Val ueExpressi on nyAttr;

public void set MAttr(javax. el.Val ueExpressi on nmyAttr) {
this.myAttr = nmyAttr;

public void doTag() throws javax.servlet.jsp.JspException,
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java.io. | CException {

Custom tags are defined in a tag library descriptor (TLD) file, which contains the
version, prefix, and URI of the tag library, as well as a definition of each custom tag,
specifying the tag name, the tag handler class, the type of the body content, and the
tag's attributes. For every attribute of type j avax. el . Val ueExpr essi on, you
must include <def er r ed- val ue> within the <at t ri but e> element as shown in
Listing 2:

Listing 2. Defining the custom tag and its deferred-value attribute

<?xm version="1.0" encodi ng="UTF-8" ?>
<taglib xm ns="http://java. sun.conf xm / ns/j avaee" ... version="2.1">
<tlib-version>1.0</tlib-version>
<short - nanme>nyl i b</ short - nane>
<uri>/nylib.tld</uri>
<t ag>
<nanme>nyTag</ nane>
<tag-cl ass>nyl i b. M\yTag</t ag- cl ass>
<body- cont ent >scri pt | ess</ body- cont ent >
<attri bute>
<nanme>nyAttr </ nane>
<def err ed- val ue>
<type>...</type>
</ def err ed- val ue>
</attribute>

</tag>
</taglib>

If a JSP page contains <nyl i b: nyTag nyAttr="#{...}">, the JSP container
wraps the expression in a j avax. el . Val ueExpr essi on object, which is passed
to the set MyAt t r () method of the tag handler instance whose doTag() method
can use the EL API to evaluate the expression and change its value (see Listing 3):

Listing 3. Using the methods of javax.el.ValueExpression in doTag()

package nyli b;

public class MyTag extends javax.servlet.jsp.tagext.Sinpl eTagSupport {
private javax.el.Val ueExpressi on nyAttr;

public void doTag() throws javax.servlet.jsp.JspException,
Jjava.io.| CException {
j avax. el . ELCont ext el Context = getJspContext (). get ELCont ext ();
Obj ect value = nyAttr.getVal ue(el Context); // get current val ue
value = ... /! change val ue
if (!'myAttr.isReadOnl y(el Context))
myAttr. set Val ue(el Cont ext, val ue); /'l set new val ue
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If you look at the Java source code that a JSP container generates from a JSP page,
you'll observe how the attribute values are passed to the setter methods of the tag
handler instance. After that, the handler's doTag() method is called to execute the
custom tag. This is the mechanism that works behind the custom tags that appear in
the JSP page.

The code from Listing 3 uses the EL API to work with deferred-value expressions.
The get Val ue() method of j avax. el . Val ueExpr essi on evaluates the
expression in the given EL context, i sReadOnl y() returnst r ue if the expression's
value cannot be set, and the set Val ue() method changes the value of the bean
property that is specified in the EL expression.

For example, if a JSP page contains <nyl i b: nyTag

nyAt t r="#{soneBean. sonePr op}" >, the get Val ue() call from Listing 3 will
return the property's value and set Val ue() will change the value of the bean
property. The i sReadOnl y() method would have returned t r ue only if the bean
class didn't have a set method for its property.

Using the EL API in JSP tag files

As you can see in the previous examples, it is fairly simple to build custom tags
whose attributes accept deferred-value expressions. If you choose to develop JSP
tag files, the custom tag implementation is even easier because the JSP container
generates the tag handler classes for you and you don't have to configure the
custom tags in a TLD file anymore. You just use the <%@ attri but e
nanme="mnmyAttr" deferredVal ue="true" % directive in the tag file and the
JSP container does the rest.

The set . t ag file (see Listing 4) can be used in a scriptless JSP page to set the
value of a#{. . .} expression. The JSP container will generate a tag handler class,
which will have setter methods for all three attributes: expr, val ue, and t ype. The
doTag() method of the generated class will contain the Java code placed between
<%and %. This code gets the attribute values from the JSP context, converts the
given val ue to the specified t ype, and then calls the set Val ue() method of the
expression object.

Listing 4. The set.tag file

<U@attribute name="expr" required="true" deferredVal ue="true" %

<U@attribute nanme="val ue" required="true" rtexprval ue="true"
type="j ava. |l ang. bj ect " %

<U@attribute nane="type" required="fal se" rtexprval ue="true" %

<U@tag body-content="enpty" %

<%
j avax. el . ELCont ext el Context = jspContext.get ELContext();
j avax. el . Val ueExpr essi on val ueExpr =
(j avax. el . Val ueExpressi on) jspContext.getAttribute("expr");
Ooj ect val ueAttr = jspContext.getAttribute("val ue");
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String val ueType = (String) jspContext.getAttribute("type");

if (!val ueExpr.isReadOnl y(el Context)) {
Cl ass valued ass = nul |;
if (valueType != null && val ueType.length() > 0)
I val ueCl ass = d ass. for Nane(val ueType);

el se
val ueCl ass = val ueExpr. get Expect edType() ;

javax. servl et.jsp.JspFactory jspFactory
= javax. servl et.] sp. JspFactory. get Def aul t Fact ory() ;

val ueAttr = jspFactory. getJspApplicati onContext (application)
. get Expressi onFactory(). coerceToType(val ueAttr, val ued ass);

val ueExpr. set Val ue( el Cont ext, val ueAttr);

}
%

For compatibility reasons, tag files are expected to use the JSP 2.0 version by
default. Because deferred-values are a JSP 2.1 feature, you have to specify the
proper JSP version in a file named i npl i ci t. tl d (shown in Listing 5). This file
must be placed in each directory that contains tag files using JSP 2.1 features.

Listing 5. The implicit.tld file

<tagli b>
<j sp-versi on>2. 1</ j sp- ver si on>
</taglib>

The sample application of this article has two directories containing tag files:

e /VEB- | NF/ t ags/ dynam c/ conp groups a few Web components that
can be used in JSP pages:

* inputText.tag
 inputData.tag
e action.tag

« /WEB- I NF/ t ags/ dynam c/ conp/ uti | contains helper tag files that
are invoked from the Web components:

 set.tag
* invoke.tag

Building a simple Web component

The following example uses the set . t ag file to build an input component. The

I nput Text . t ag file (see Listing 6) declares two attributes with the

<yt t ri but e% directive. The nane attribute has rt expr val ue="t rue" so that
you may use ${. . .} expressions within the value of this attribute. For the val ue
attribute, you can use #{ . . . } expressions because its <%@at t r i but e%> directive
contains def err edVal ue="t rue" . The tag file also contains <%@ t ag
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dynam c-attri butes="dynAttr" ... 9% allowing you to provide additional
attributes, which are stored in a Java Map named dynAt tr.

After importing the used tag libraries with the <%@ agl i b% directive, the

I nput Text . t ag file invokes set . t ag with <dcu: set > if the HTTP request
contains a parameter with the given nane. If present, the value of this parameter is
stored into the bean property specified within the val ue attribute. For example, if
you use <dc: i nput Text nane="sonePar anf

val ue="#{soneBean. soneProp}" .../>inaJSP page, the value of the
sonmePar amrequest parameter will be stored into the somePr op property of the
bean instance.

Next, the i nput Text . t ag file generates an <i nput type="t ext"> element with
the given nane and val ue attributes. The val ue attribute of the <i nput > element
will contain the value of the bean property. The dynamic attributes from the

dynAt t r map are also added to the <i nput > element. For example, if the JSP
page contains <dc: i nput Text ... cl ass="sonmeC ass"/ >, the generated
HTML element will contain the cl ass attribute.

Listing 6. The inputText.tag component

<U@attribute nane="nanme" required="true" rtexprval ue="true" %
<U@attribute nane="val ue" required="true" deferredVal ue="true" %
<U@tag dynam c-attributes="dynAttr" body-content="enpty" %

<U@taglib prefix="c" uri="http://]java.sun.com jsp/jstl/core" %
<U@taglib prefix="fn" uri="http://java.sun.conljsp/jstl/functions" %
<U@taglib prefix="dcu" tagdir="/WEB-I|NF/tags/dynam c/conp/util" %

<c:if test="${paranfnane] != null}">
<dcu: set expr="#{val ue}" val ue="${paranfnane]}"/>
</c:if>

<input type="text" nanme="${fn:escapeXm (nane)}" val ue="${fn: escapeXn (val ue)}"
<c:forEach var="attr" items="${dynAttr}">

<c:if test="${attr.key != "type'}">
${attr.key}="%{fn: escapeXm (attr.val ue)}"
</c:if>

</ c: for Each>

Listing 7 shows how you can invoke the i nput Text . t ag file in a JSP page, using
<dc: i nput Text >. First of all, you must import the library of tag files with the

<%@ agl i b% directive. Then, you would normally create or obtain a bean instance
with <j sp: useBean>. The <dc: i nput Text > component should be placed within
a <f or n» element. In this example, the generated <i nput > element will contain the
value of the bean property. When the user clicks the Submit button, the form data is
sent to the server where the i nput Text . t ag file stores the user's input into the
bean property with the help of <dcu: set >.

Listing 7. Using <dc:inputText>in a JSP page
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<U@taglib prefix="dc" tagdir="/WEB-1NF/tags/dynam c/conmp" %
<j sp: useBean i d="soneBean" cl ass="soneapp. SonreBean" scope="request"/>

<f or m net hod=" POST" >
<dc: i nput Text nane="soneParani val ue="#{soneBean. someProp}"
cl ass="soned ass" si ze="20" naxl| engt h="40"/>
<i nput type="submit" val ue="Submt">
</forne

Using deferred methods

The initial EL variant, which was defined as part of JSTL 1.0, did not have any
mechanism for calling Java methods from JSP pages. When EL became part of JSP
2.0, the syntax was enhanced to support EL functions that were mapped to static
Java methods. In many cases, however, you want to call instance methods of the
JavaBean objects.

Recognizing the need to specify action and validation methods for a Web
component, the JSF EL variant added another feature allowing you to use method
expressions within an attribute. The unified EL of JSP 2.1 enabled this feature for
any custom JSP tag that may or may not use the JSF API. This section shows how
to use deferred-method expressions for non-JSF tags, which are much simpler than
their JSF counterparts.

Invoking a method with the EL API

If an attribute of a custom tag must accept a method expression, you have to use the
j avax. el . Met hodExpr essi on type for the parameter of the attribute setter as
shown in Listing 8. If you use <yl i b: nyTag

met hodAt t r =" #{ soneBean. soneMet hod} " > in a Web page, the JSP container
will wrap the expression into an object that is passed to set Met hodAttr () .

Then, the JSP container will invoke the tag handler's doTag() method where you
can call the bean method, passing the EL context and an array of parameters to the
I nvoke() method of j avax. el . Met hodExpr essi on. You can make the returned
value available in the JSP page by creating a JSP variable with the

set Attri but e() method of the JSP context.

Listing 8. Using javax.el.MethodExpression

package nyli b;

public class MyTag extends javax.servlet.jsp.tagext.Sinpl eTagSupport {
private javax.el.MthodExpressi on nethodAttr;

public void setMet hodAttr (javax. el . Met hodExpressi on net hodAttr) {
this. methodAttr = nethodAttr;
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}

public void doTag() throws javax.servlet.jsp.JspException,
java.io. | CException {
j avax. el . ELCont ext el Context = getJspContext().get ELContext();
Obj ect paramArray[] = new bject[] {...};
oj ect returnValue = met hodAttr.invoke(el Context, paramArray);
get JspContext ().setAttribute("returnVar", returnVal ue);

When you build custom tags backed by your own Java tag handlers, you must
configure them in a TLD file (see Listing 9). The method attribute must be marked
with a <def er r ed- net hod> element whose <met hod- si gnat ur e> sub-element
should contain the signature of the invoked bean method.

Listing 9. Defining the custom tag and its deferred-method attribute

<?xm version="1.0" encodi ng="UTF-8" ?>
<taglib xm ns="http://java. sun. comf xm / ns/j avaee" ... version="2.1">
<tlib-version>1.0</tlib-version>
<short - nane>nyl i b</ short - nane>
<uri>/nylib.tld</uri>
<t ag>
<nanme>nyTag</ name>
<t ag-cl ass>nyl i b. \yTag</t ag- cl ass>
<body- cont ent >scri pt | ess</ body- cont ent >
<attri bute>
<name>net hodAt t r </ nane>
<def err ed- met hod>
<met hod- si gnat ur e>. . . </ net hod- si gnat ur e>
</ def err ed- met hod>
</attribute>
</tag>
</taglib>

It's useful to know how to implement custom tags as shown in Listings 8 and 9, but it
Is easier to develop JSP tag files because the JSP container generates the tag
handler classes for you and you don't have to configure the custom tags in a TLD file
anymore. You just use the <% @t t r i but e%> directive in the tag file as shown in
Listing 10:

Listing 10. Defining a deferred-method attribute in a JSP tag file

<Y@attribute name="net hodAttr" deferredMet hod="true"
def erredMet hodSi gnature="..." %

Because multiple methods of the same class can have the same name, the JSP
container needs the full signature to identify the method that must be called. You
can, however, treat j avax. el . Met hodExpr essi on as any regular Java class if
you want to build generic custom tags that can work with any method no matter what
its signature looks like.
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The i nvoke. t ag file (see Listing 11) defines a net hod attribute of type

j avax. el . Met hodExpr essi on. If you already have an instance of this class
stored in a JSP variable, you can pass it to the tag file with <dcu: i nvoke

met hod="${met hodvar}" .../ >. The custom tag also has an optional par ans
attribute, which can be a single object or an array of objects. These parameters are
passed to the i nvoke() method of the expression object.

The returned value is stored into the var Al i as variable, which is exported with the
<Y ar i abl e% directive. For example, if the JSP page contains <dcu: i nvoke
met hod="${ net hodVvar }" parans="${paramArray}" var="returnVar"/>,
the i nvoke. t ag file will call the method with the given parameters and will store the
returned value into r et ur nVar .

Listing 11. The invoke.tag file

<Y@attribute name="net hod" required="true" rtexprval ue="true"
type="j avax. el . Met hodExpr essi on" %
<Yg@attribute name="parans" required="fal se" rtexprval ue="true"
type="j ava. | ang. bj ect " %
<U@attribute nane="var" required="true" rtexprval ue="fal se" %
<@ variabl e nanme-fromattri bute="var"
vari abl e-cl ass="j ava. | ang. Obj ect "
al i as="var Al i as" scope="AT_END' %
<U@tag body-content="enpty" %

<%
j avax. el . ELCont ext el Context = jspContext.get ELContext();
j avax. el . Met hodExpr essi on net hodExpr =
(j avax. el . Met hodExpr essi on) jspContext.getAttribute("method");
Qoj ect paramArray = jspContext.getAttribute("parans");
if (paramArray == null)
paramArray = new Obj ect[0];
else if (!(paramArray instanceof Cbject[]))
paramArray = new Object[] { paramArray };
Obj ect returnVal ue = net hodExpr. 1 nvoke(
el Context, (Object[]) paranmArray);
j spContext.setAttribute("varAlias", returnVal ue);
%

Calling action methods from JSP pages

The JSF framework lets you attach action methods to command buttons. These
methods have no parameters and are invoked on the server side after clicking a
submit button in the Web browser. Calling an action method from a non-JSF page is
now possible with the help of the deferred-method feature that was added to JSP
2.1. You've already seen how to use the EL API in the i nvoke. t ag file, which is
used in acti on. t ag (shown in Listing 12) to call an action method:

Listing 12. The action.tag component

<U@attribute name="nethod" required="true" deferredMethod="true"
def erredMet hodSi gnature="String action()" %
<U@attribute nane="var" required="true" rtexprval ue="fal se" %

Create JSF-like components, using JSP tag files
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<@ variabl e nane-fromattri bute="var"
vari abl e-cl ass="j ava. | ang. Stri ng"
al i as="var Al i as" scope="AT_END' %

<U@tag body-content="enpty" %

<U@taglib prefix="dcu" tagdir="/WEB-|NF/tags/dynam c/conp/util" %

<dcu: i nvoke net hod="${nethod}" var="varAlias"/>

Listing 13 demonstrates how to use the <dc: act i on> tag in a regular JSP page to
call the action method. You would typically invoke such methods during the
processing of a POST request. In this example, the result returned by the action
method is stored in a JSP variable named out cone.

Listing 13. Using <dc:action>in a JSP page

<U@taglib prefix="c" uri="http://]java.sun.com jsp/jstl/core" %
<v@taglib prefix="fn" uri="http://java.sun.conjsp/jstl/functions" %
<v@taglib prefix="dc" tagdir="/WEB-1NF/ tags/dynam c/conp" %

<j sp: useBean i d="sonmeBean" cl ass="sonmeapp. SomreBean" scope="request"/>

<c:if test="${fn:toUpperCase(pageContext.request.nethod) == 'POST }">
<dc: action met hod="#{sonmeBean. someActi on}" var="outcone"/>
${ out cone}

</c:if>

<f or m net hod=" POST" >
<i nput type="submit" val ue="Submt">
</fornme

Adding a validator attribute to the input component

An earlier example (shown in Listing 6) demonstrated how to build an input
component. The i nput Dat a. t ag file (see Listing 14) enhances the component,
adding the val ueType and val i dat or attributes, which are used to convert and
validate the user's input. The val ueType attribute is passed to the <dcu: set > tag,
which takes care of the data conversion.

The val i dat or method receives the user's input as a parameter and may return an
error message, which is stored in a JSP variable named val i dati onError. The
val i dat or method is called from the i nput Dat a. t ag file with <dcu: i nvoke>.

Listing 14. The inputData.tag component

<U@attribute nane="nanme" required="true" rtexprval ue="true" %
<U@attribute nanme="val ue" required="true" deferredVal ue="true" %
<U@attribute nane="val ueType" required="fal se" rtexprval ue="true" %
<U@attribute nanme="validator" required="fal se" deferredMethod="true"

def err edMet hodSi gnat ure="j ava.l ang. String val i date(java.l ang. String)" %
<%@ vari abl e name- gi ven="val i dati onError" scope="AT_BEGQ N

vari abl e-cl ass="j ava.l ang. String" %
<U@tag dynam c-attri butes="dynAttr" body-content="scriptless" %

Create JSF-like components, using JSP tag files
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<U@taglib prefix="c" uri="http://java.sun.com jsp/jstl/core" %
<U@taglib prefix="fn" uri="http://java.sun.conljsp/jstl/functions" %
<U@taglib prefix="dcu" tagdir="/WEB-I|NF/tags/dynam c/conp/util" %

<c:renove var="validationError"/>

<c:if test="${paranfname] != null and validator != null}">
<dcu: i nvoke net hod="${validator}" paranms="${paraninanme]}" var="validationError"/>
</c:if>
<c:if test="${paraniname] != null and validationError == null}">
<dcu: set expr="#{val ue}" val ue="${paranfnane]}" type="${val ueType}"/>
</c:if>

<j sp: doBody/ >

<i nput type="text" nanme="${fn:escapeXm (nane)}"
val ue="${f n: escapeXm (! enpty paraninane] ? paraninane] : value)}"
<c:forEach var="attr" itenms="${dynAttr}">

<c:if test="${attr.key != "type'}">
${attr. key}="${fn: escapeXnl (attr.val ue)}"
</c:if>

</ c: forEach>

The i nput Dat a. t ag file uses <j sp: doBody/ > to execute the content placed
between <dc: i nput Dat a> and </ dc: i nput Dat a> in the JSP page (see Listing
15). This allows the JSP page to show the validation error before the <i nput >
element that is generated by the tag file. The error can also be shown after

<i nput >.

Listing 15. Using <dc:inputData> in a JSP page

<U@taglib prefix="c" uri="http://java.sun.com jsp/jstl/core" %
<U@taglib prefix="dc" tagdir="/WEB-1NF/tags/dynam c/conmp" %

<j sp: useBean i d="sonmeBean" cl ass="somnmeapp. SomreBean" scope="request"/>

<f or m net hod=" POST" >
<dc: i nput Dat a nane="sonmeParant’ val ue="#{soneBean. somePr op}"
val i dat or =" #{ soneBean. soneVal i dat or } "
cl ass="soned ass" size="20" max| engt h="40">
<c:out value="${validationError}"/>
</ dc: i nput Dat a>
<c:out value="${validationError}"/>
<i nput type="submt" val ue="Submt">
</forne

Conclusion

Throughout this series, you learned how to simplify Ajax and Java development,
using JSP tag files, JSP EL, JSTL, dynamic attributes, code generators,
conventions, and JavaScript object hierarchies. In this final part of the series, you
learned how to use deferred values and deferred methods in custom JSP tags to
create JSF-like components.
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Downloads

Description

Sample application for this article

Information about download methods
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Name Size Download method
wa-aj-simplejava412KB HTTP
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ibm.com/developerWorks developerWorks®

Resources

» Part 1 of this series: Learn how to generate JavaScript code for sending Ajax
requests and processing Ajax responses.

» Part 2: Create HTML forms, using conventions and JSP tag files to minimize
setup and configuration.

» Part 3: Implement user-friendly and safe validation for your Web forms, using
JavaScript and JSP tag files.

* The developerWorks Web development zone is packed with tools and
information for Web 2.0 development.

* The developerWorks Ajax resource center contains a growing library of Ajax
content as well as useful resources to get you started developing Ajax
applications today.

* Go to the JSP Web page for more resources on JavaServer Pages.
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