


















ForEach Tag (Result)

Note that JSTL (covered in later 
lecture) already has an even better 
version of the forEach tag already 
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g y
builtin. The point is not to use this
forEach tag, but to illustrate the 
types of powerful tags that can be 
built with a combination of looping 
and accepting complex runtime 
types as attribute values.
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Nested Tags

• What if tag behavior depends on surrounding tag 
or earlier tag?or earlier tag?
– <mytags:if test="<%= Math.random() < 0.5 %>">

<mytags:then>Heads</mytags:then>
< t l >T il </ t l ><mytags:else>Tails</mytags:else>

</mytags:if>

• Communicating with surrounding tag
– getParent returns directly surrounding tag

• Returns null if there is no surrounding custom tag
– findAncestorWithClass(this, OuterTag.class) finds possibly ( g ) p y

indirectly surrounding tag of given type
• Returns null if no surrounding tag of given type is found

• Communicating with earlier tagg g
– Earlier tag finds surrounding tag and stores result
– Later tag finds surrounding tag and retrieves result
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If Tag (Java Code)

public class IfTag extends SimpleTagSupport {
private boolean test;private boolean test;

public void setTest(boolean test) {
this.test = test;

}

public boolean getTest() {
return(test);

}

bli id d T () th J E ti IOE ti {public void doTag() throws JspException, IOException {
getJspBody().invoke(null);

}
}}
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Then Tag (Java Code)

public class ThenTag extends SimpleTagSupport {
public void doTag() throws JspException IOException {public void doTag() throws JspException, IOException {
try { 
IfTag ifTag = (IfTag)getParent();
if (ifTag getTest()) {if (ifTag.getTest()) {
getJspBody().invoke(null);

}
} catch(Exception e) {} catch(Exception e)  {
String msg =
"Error: 'then' must be inside 'if'.";

throw new JspTagException(msg);p g p ( g);
}

}
}
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Else Tag (Java Code)

public class ElseTag extends SimpleTagSupport {
public void doTag() throws JspException IOException {public void doTag() throws JspException, IOException {
try {
IfTag ifTag = (IfTag)getParent();
if (!ifTag getTest()) {if (!ifTag.getTest()) {
getJspBody().invoke(null);

}
} catch(Exception e) {} catch(Exception e)  {
String msg =
"Error: 'else' must be inside 'if'.";

throw new JspTagException(msg);p g p ( g);
}

}
}
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If Tag (TLD File)

...
<tag><tag>
<description>If tag</description>
<name>if</name>
<tag-class>coreservlets.tags.IfTag</tag-class>g g g g
<body-content>scriptless</body-content>
<attribute>
<description>Condition of the if</description>
<name>test</name>
<required>true</required>
<rtexprvalue>true</rtexprvalue>

</ tt ib t ></attribute>
</tag>
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Then/Else Tags (TLD File)

...
<tag><tag>
<description>Then tag (goes with If tag)</description>
<name>then</name>
<tag-class>coreservlets.tags.ThenTag</tag-class>g g g g
<body-content>scriptless</body-content>

</tag>

<tag>
<description>Else tag (goes with If tag)</description>
<name>else</name>
<t l > l t t El T </t l ><tag-class>coreservlets.tags.ElseTag</tag-class>
<body-content>scriptless</body-content>

</tag>
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If Tag (JSP Page)

<%@ taglib uri="/WEB-INF/tlds/csajsp-taglib-adv.tld"
prefix="csajsp" %>prefix= csajsp  %>

<H2>SSL Usage</H2>
<csajsp:if 

test="${pageContext request protocol==https}">test= ${pageContext.request.protocol==https} >
<csajsp:then>Using SSL.</csajsp:then>
<csajsp:else>Not using SSL.</csajsp:else>

</csajsp:if></csajsp:if>
<H2>Coin Tosses</H2>
<UL>

<csajsp:for count="5">csajsp: o cou t 5
<LI><csajsp:if test="<%=Math.random()<0.5%>">

<csajsp:then>Heads</csajsp:then>
<csajsp:else>Tails</csajsp:else>j p / j p

</csajsp:if>
</csajsp:for>

</UL>49

If Tag (Result)
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Page Translation TimePage Translation Time 
Syntax Checkingy g
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Semantics of Custom Tag 
UsageUsage

• System already uses the JSP DTD to verify 
h h d d d lthat the standard tags are used properly.

• System will already verify basic custom tag 
syntaxsyntax
– Tags are well formed
– All tag and attribute names spelled properlyAll tag and attribute names spelled properly
– Required attributes supplied
– No undeclared attributes used

• But, what about deeper issues?
– Certain custom tags must be nested in certain patterns
– A custom tag has two attributes: both must appear or 

neither must appear.
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Big Ideas

• All JSP pages are turned into XML
– Before they are turned into servlets, they are turned into 

XML documents.

• You can get at the XML version• You can get at the XML version
– After the JSP page is turned into XML document, you 

can run arbitrary checks on it. If you throw an exception, y y p
page translation fails.

• Examples
C i b d i id h– Certain tags must be nested inside others

– If tag uses the foo attribute, it cannot use the bar attribute
– The baz tag can appear no more than three times in pageThe baz tag can appear no more than three times in page
– Almost anything you want to enforce

53

Example: XML Version of JSP

Original Page Internal Representation

<DOCTYPE …>
…
<%= Math.random() %>

<?xml version="1.0" ?>
<jsp:root …>
<jsp:text>
!<myTags:doSomething>

Blah
</myTags:doSomething>
</BODY></HTML>

<![CDATA[ <DOCTYPE…>… ]]>
</jsp:text>
<jsp:expression>
Math random()</BODY></HTML> Math.random()
</jsp:expression>
<myTags:doSomething>
Blah
</myTags:doSomething>
<jsp:text>
<![CDATA[ </BODY>… ]]>
</jsp:text>
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</jsp:text>
</jsp:root>



Checking Tag Library Syntax 
with TagLibraryValidatorwith TagLibraryValidator

• Create a subclass of TagLibraryValidator. 
O id h lid h d• Override the validate method. 
public ValidationMessage[] validate(String prefix,

String uri,
P D t ) {PageData page) {

InputStream stream = page.getInputStream();
// Pass stream to SAX parser; return null if valid

• The InputStream reads a pure-XML version of the JSP page. E.g, e putSt ea eads a pu e e s o o t e JS page g,
<%= foo %> will be read as <jsp:expression>foo</jsp:expression>.

• Declare the validator in the TLD file.
<taglib>…g
<validator>
<validator-class>
somePackage.SomeValidatorClass

</validator-class>
</validator>

… </taglib>
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Example: Enforcing Nesting 
OrderOrder

• outerTag cannot be nested
• innerTag can only appear within outerTag

– Directly or indirectly

i T b t d bit il• innerTag can be nested arbitrarily
Legal:

<test:outerTag>
Illegal:
<test:innerTag/>test:oute ag

<test:innerTag>
<test:innerTag/>

</test:innerTag>

test: e ag/

Also Illegal:
<test:outerTag>

<test:innerTag>
<test:innerTag>
<test:innerTag/>
/

<test:outerTag>
<test:outerTag/>

</test:outerTag>
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</test:innerTag>
</test:innerTag>

</test:outerTag>
<test:outerTag/>



Enforcing Nesting Order: 
SAX HandlerSAX Handler
public void startElement(String namespaceUri,

String localName,g
String qualifiedName,
Attributes attributes)

throws SAXException {
String tagName = mainTagName(qualifiedName);String tagName  mainTagName(qualifiedName);
if (tagName.equals(outerTagName)) {
if (inOuterTag) {
throw new SAXException("\nCannot nest " 

+ outerTagName);+ outerTagName);
}
inOuterTag = true;

} else if (tagName.equals(innerTagName) 
!i O t ) {&& !inOuterTag) {

throw new SAXException("\n" + innerTagName +
" can only appear within " +
outerTagName);

}
}
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Enforcing Nesting Order: 
SAX Handler (Continued)SAX Handler (Continued)

public void endElement(String namespaceUripublic void endElement(String namespaceUri,
String localName,
String qualifiedName)

throws SAXException {throws SAXException {
String tagName = mainTagName(qualifiedName);
if (tagName.equals(outerTagName)) {

inOuterTag = false;inOuterTag  false;
}

}
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Wrap-Up
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Summary

• Manipulating or checking the tag body
P t it ( St i W it ) t i k– Pass custom writer (esp. StringWriter) to invoke

• Tags with dynamic attribute values
– Specify true for rtexprvaluep y p

• Tags with complex objects for attributes
– Have setter accept complex type, use true for rtexprvalue

Looping tags• Looping tags
– Call jspContext.setAttribute; read it via EL in tag body

• Nested tagsNested tags
– Call getParent or findAncestorWithClass, cast to tag 

type, check for null
• Using TagLibraryValidator (rare!)• Using TagLibraryValidator (rare!)

– Extend TagLibraryValidator, override validate
– Get InputStream to read XML representation of page60
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Questions?Questions?
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