Using prime Tag

<BODY>

<H1>Some N-Digit Primes</H1>

<%Q@ taglib uri="/WEB-INF/tlds/csajsp-taglib.tld"

prefix="csajsp" %>

<UL>
<LI>20-digit: <csajsp:prime length="20"/>
<LI>40-digit: <csajsp:prime length="40"/>
<LI>80-digit: <csajsp:prime length="80"/>
<LI>Default (50-digit): <csajsp:prime/>

</UL>

</BODY>
</HTML>

Using prime Tag: Result

(@) Some N-Digit Primes - Mozilla Firefox = =] =)
File Edit View History Bookmarks Tools Help
= C 7 http://localhost/basicTags/primes-1 jsp w7 - | |*9 - Google P

Some N-Digit Primes

o 20-digit- 28578433693092041123
o 40-digit- 3892684789360354829501950250860782262283
® 30-digit: 96894661504844681746260042440745074783050319492543926805651814747209586725748019
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Including the Tag Body

« Simplest tags
— <prefix:tagName/>
- Tags with attributes
— <prefix:tagName att1="vall" ... />

* Now

— <prefix:tagName>
Scriptless JSP Content
</prefix:tagName>

— <prefix:tagName att1="vall" ... >
Scriptless JSP Content
</prefix:tagName>

Including Tag Body:
The Tag Handler Class

- Call getJspBody().invoke(null);

public void doTag() throws ... {
JspWriter out = getJspContext () .getOut() ;
out.print("...");
getJdspBody () . invoke (null) ;
out.print("...");




Including Tag Body:
HeadingTag.java

public class HeadingTag extends SimpleTagSupport ({
private String align;
private String bgColor;
private String border;
private String fgColor;
private String font;
private String size;

public void setAlign(String align) {
this.align = align;

}

public void setBgColor (String bgColor) {
this.bgColor = bgColor;
}

public void setBorder (String border) ({
this.border = border;

}..

Including Tag Body:
HeadingTag.java (Continued)

public void doTag() throws JspException, IOException {
JspWriter out = getJspContext () .getOut() ;
out.print ("<TABLE ALIGN=\"" + align + "\"\n" +
" BGCOLOR=\"" + bgColor + "\"\n" +
" BORDER=" + border + "\">\n");
out.print ("<TR><TH>") ;

out.print ("<SPAN STYLE=\"color: " + fgColor + ";\n" +
" font-family: " + font + ";\n" +
" font-size: " + size + "px; " +
"\">\n") ;

// Output content of the body

getJspBody () .invoke (null) ;

out.println ("</SPAN></TH></TR></TABLE>" +
"<BR CLEAR=\"ALL\"><BR>") ;

—~




Using Tag Body:
The Tag Library Descriptor File

* Only difference is body-content element

— Should be scriptless instead of empty:
<tag>
<name>..</name>
<tag-class>.</tag-class>
<body-content>scriptless</body-content>
</tag>

 Legal values for body-content
— empty: no body content
* Body content is ignored even if supplied

— scriptless: body content is included

» Can contain plain text, EL elements, other custom tags,
and page directives

* No explicit scripting allowed (<%= ... %>)
— tagdependent: body content is processed by tag

heading Tag: TLD File

<tag>

<description>Formats enclosed heading</description>

<name>heading</name>

<tag-class>coreservlets. tags.HeadingTag</tag-class>

<body-content>scriptless</body-content>
<attribute>
<name>align</name>
<required>true</required>
</attribute>
<attribute>
<name>bgColor</name>
<required>true</required>
</attribute>

</tag>




Using heading Tag

<BODY>
<%@ taglib uri="/WEB-INF/tlds/csajsp-taglib.tld"
prefix="csajsp" %>
<csajsp:heading align="LEFT" bgColor="CYAN"
border="10" fgColor="BLACK"
font="Arial Black" size="78">
First Heading
</csajsp:heading>
<csajsp:heading align="RIGHT" bgColor="RED"
border="1" fgColor="YELLOW"
font="Times New Roman" size="50">
Second Heading
</csajsp:heading>
<csajsp:heading align="CENTER" bgColor="#C0CO0CO0"
border="20" fgColor="BLUE"
font="Arial Narrow" size="100">
Third Heading
/csajsp:heading>

Using heading Tag:

@ Headings - Mozilla Firefox E@
File Edit View History Bookmarks Tools Help
= o hitp://localhost/basicTags/headings-1.jsp 7 - | [*¥~ Google R

First Heading

Second Heading

Third Heading

Done @




Optional Tag Bodies

* First examples

— No tag bodies
* body-content: empty
» doTag does not call invoke(null)

 Most recent examples

— Always included tag bodies
* body-content: scriptless
» doTag calls invoke(null)

* Now:

— Decide at request time whether or not to include tag body
* body-content: scriptless
» doTag conditionally calls invoke(null)
— Depending on run-time information

Optional Tag Bodies:
DebugTag.java

public class DebugTag extends SimpleTagSupport {
public void doTag() throws JspException, IOException {
PageContext context = (PageContext)getJspContext() ;
HttpServletRequest request =
(HttpServletRequest) context.getRequest() ;
// Output body of tag only if debug param is present.
if (request.getParameter ("debug") != null) ({
getJspBody () . invoke (null) ;
}
}
}




TLD File for DebugTag

<tag>
<description>
Conditionally outputs enclosed body
</description>
<name>debug</name>
<tag-class>coreservlets. tags.DebugTag</tag-class>
<body-content>scriptless</body-content>
</tag>

Using debug Tag

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

Top of regular page. Blah, blah, blah.

Yadda, yadda, yadda.

<csajsp:debug>

<H2>Debug Info:</H2>

khkkkkkkkkkkkkkkkkk*k*<BR>

-Remote Host: ${pageContext.request.remoteHost}<BR>

-Session ID: ${pageContext.session.id}<BR>

-The foo parameter: ${param.foo}<BR>

* % % % % % % % % % K K Kk Kk k ok ok ok ok k<BR>

</csajsp:debug>

<P>

Bottom of regular page. Blah, blah, blah.

Yadda, yadda, yadda.




Using debug Tag: Results

@ Some Hard-to-Debug Page - Mozilla Firefox EI [=] @

File Edit View History Bookmarks Tools Help

- C it http://localhost/basicTags/debug.jspifoo=bar birdid “l" Google P

Some Hard-to-Debug Page

Top of regular page. Blah. blah. blg (@) Some Hard-to-Debug Page - Mozilla Firefox ==
File Edit View History Bookmarks Tools Help

Bottom of regular page. Blah, blah] s
gular pag 2 1' c it http://localhost/basicTags/debug.jspifoo=tgréudebug 7

Some Hard-to-Debug Page

Top of regular page. Blah, blah, blah. Yadda, vadda, yadda.

Debug Info:

Done

-Remote Host: 0:0:0:0:0:0:0:1
-Session ID: 1F233E7B91CF2271BFT0C603EE0AS45E
-The foo parameter: bar

Bottom of regular page. Blah, blah, blah. Yadda, yadda, vadda

Done &
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The <uri> Tag Iin TLD Files

TLD files can define fake addresses

<?xml version="1.0" encoding="UTF-8" ?>
<taglib ...> ...
<uri>http://anything/you/want</uri>

JSP pages import TLD using fake address

<%@ taglib uri="http://anything/you/want" ...%>
* Note: this address is totally made up: it just matches what is in the TLD file.
JSP page does not connect to the Web to look for this address.

Advantages

— Can move/rename TLD file with no JSP code changes

* You can even bundle tag libraries in JAR files under WEB-INF/lib and put
TLD files in META-INF in the JAR files

— If you write JSP pages using XML syntax, you can use an additional xmlns
entry to the root element and omit the @taglib declaration.

Disadvantage
— Confusing: JSP authors don’t know where TLD file is

Example: The <uri> Tag

 TLD File « JSP (Approach 1)
— In WEB-INF/tlds/file.tld <%@ taglib
uri="/WEB-INF/tlds/file.tld"
<?xml ... ?> prefix="myPrefix" %>
<taglib ...> Tt
<uri> <myPrefix:myTag/>
http://foo.com/bar
</uri>
- JSP (Approach 2)
<tag> <%Q@ taglib
<name>myTag</name> uri="http://foo.com/bar"
<tag-class>...</tag-class> prefix="myPrefix" %>
<body-content> oL
empty or scriptless <myPrefix:myTag/>
</body-content>
</tag>
</taglib>
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Tag Files:
Custom Tags Using JSP Syntax

 Two Approaches

— When there is lots of logic, use Java to create output
* Analagous to when you use servlets

— When there is lots of formatting, use JSP to create output
+ Analagous to when you use JSP pages
* Pros
— Very good for complex text formatting
— Very concise

- Cons
— Not good for complicated logic

— Runs only in JSP 2.0 and later

« Java-based versions had “classic” syntax that worked in
older servers (e.g., BEA WebLogic 8.1, Oracle 9i AS)




Simple Standalone Tags

- Java-based approach requires three pieces

— Java code that overrides doTag to generate output

» Strengths and weaknesses generally similar to those of
servlets, but more cumbersome

— Tag Library Descriptor (TLD) file that maps Java class
name to tag name

— JSP page that refers to specific location of TLD file

- JSP-based approach requires two pieces

— JSP code (tag file) that shows result
* /IWEB-INF/tags/someName.tag
— No TLD file: tag name taken from tag-file name

— JSP page that refers to directory containing tag file
* /WEB-INF/tags or a subdirectory thereof

Tag Files

* Look just like regular JSP files, except
— Must be located in (or under) WEB-INF/tags
— Must be named blah.tag, not blah.jsp
— You use <% (@ tag ... %> instead of <%@ page ... %>
— You use predefined variable jspContext instead of pageContext

* But you can cast it to PageContext
» Other variables (request, response, etc.) are the same

 Example

WEB-INF/tags/date.tag some-page.jsp
<%@ tag import="java.util>¥" %> |<%@ taglib
Date is <%= new Date() %> tagdir="/WEB-INF/tags"
prefix="test" %>

<test:date/>




Java-Based Tags: Code
(Simple Standalone Tag)

package coreservlets. tags;

import javax.servlet.jsp.*;

import javax.servlet.jsp.tagext.*;
import java.io.*;

import java.math.*;

import coreservlets.Primes;

public class SimplePrimeTag extends SimpleTagSupport ({
protected int length = 50;

public void doTag() throws JspException, IOException ({
JspWriter out = getJspContext () .getOut() ;
BigInteger prime =
Primes.nextPrime (Primes.random(length)) ;
out.print (prime) ;

Java-Based Tags: TLD File
(Simple Standalone Tag)

<?xml version="1.0" encoding="UTF-8" ?>

<taglib xmlns="http://java.sun.com/xml/ns/j2ee"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://java.sun.com/xml/ns/j2ee
http://java.sun.com/xml/ns/j2ee/web-jsptaglibrary 2 0.xsd"
version="2.0">
<tlib-version>l.0</tlib-version>
<short-name>csajsp-taglib</short-name>

<tag>
<description>Outputs 50-digit primes</description>
<name>simplePrime</name>
<tag-class>coreservlets.tags.SimplePrimeTag</tag-class>
<body-content>empty</body-content>

</tag>

</taglib>




Java-Based Tags: Usage in JSP
(Simple Standalone Tag)

<BODY>

<H1>Some 50-Digit Primes</H1>

<%Q@ taglib uri="/WEB-INF/tlds/csajsp-taglib.tld"

prefix="csajsp" %>

<UL>
<LI><csajsp:simplePrime/>
<LI><csajsp:simplePrime/>
<LI><csajsp:simplePrime/>
<LI><csajsp:simplePrime/>

</UL>

</BODY></HTML>

Java-Based Tags: Result
(Simple Standalone Tag)

(@) Some 50-Digit Primes - Moxzilla Firefox (= E =)
File Edit View History Bookmarks Tools Help
= o ™ http://lecalhost/basicTags/simple-primes-Ljsp 7.7 ~ -.l v | Google P

Some 50-Digit Primes

e 32177509647285624733202822942164425596402903829563
® 36890606265007605280806185545461518011723589658871
e 57521138142526416949195197120170844032830638371467
e 24340891461778791678756679760360103239318791391713

lDone é«»:




Tag Files: Tag Code
(Simple Standalone Tag)

- WEB-INF/tags/simplePrime2.tag

— Directory name is not arbitrary; must be in
/WEB-INF/tags or a subdirectory thereof

<%= coreservlets.Primes.nextPrime
(coreservlets.Primes.random(50)) %>

Tag Files: Usage in JSP
(Simple Standalone Tag)

<BODY>

<H1>Some 50-Digit Primes</H1>

<%@ taglib tagdir="/WEB-INF/tags"

prefix="csajsp" %>

<UL>
<LI><csajsp:simplePrime2/>
<LI><csajsp:simplePrime2/>
<LI><csajsp:simplePrime2/>
<LI><csajsp:simplePrime2/>

</UL>

</BODY></HTML>




Tag Files: Result
(Simple Standalone Tag)

(@) Some 50-Digit Primes - Mozilla Firefox [ =S
File Edit View History Bookmarks Tools Help
- b0 http://localhost/basicTags/simple-primes-2.jsp 7.7 ~ -‘"v Google P

Some 350-Digit Primes

e 75846650325837645968792643320832840913663842677753
e 08160230785050786183860587402907115851318125374997
® 61095818440968279685576126855101363160191439797083
e 89401312290461447636718057811340833100287675959557

Done @

Tags with Attributes

- Java-based tags

— For each attribute, add setdttributeName method to the
Java class

— Attribute value usually explicitly stored in instance
variable (field) of Java class

— List each attribute explicitly in TLD file
- JSP-based tags (tag files)
— Each attribute listed in tag file with @attribute
» Can also list required and rtexprvalue (default false)

— Attribute value automatically stored in scoped variable
(for access from expression language) and in local
variable (for access from Java code)

— No TLD file




Java-Based Tags: Code
(Tag with Attributes)

package coreservlets. tags;

public class PrimeTag extends SimplePrimeTag ({
public void setLength(String length) ({
try {
this.length = Integer.parselInt (length) ;
} catch (NumberFormatException nfe) {
this.length = 50;
}

Java-Based Tags: TLD File
(Tag with Attributes)

<tag>
<description>Outputs an N-digit prime</description>
<name>prime</name>
<tag-class>coreservlets. tags.PrimeTag</tag-class>
<body-content>empty</body-content>
<attribute>
<name>length</name>
<required>false</required>
</attribute>
</tag>




Java-Based Tags: Usage in JSP
(Tag with Attributes)

<BODY>

<H1>Some N-Digit Primes</H1>

<%Q@ taglib uri="/WEB-INF/tlds/csajsp-taglib.tld"

prefix="csajsp" %>

<UL>
<LI>20-digit: <csajsp:prime length="20" />
<LI>40-digit: <csajsp:prime length="40" />
<LI>80-digit: <csajsp:prime length="80" />
<LI>Default (50-digit): <csajsp:prime />

</UL>

</BODY></HTML>

Java-Based Tags: Results
(Tag with Attributes)

(@) Some N-Digit Primes - Moxzilla Firefox (= |
File Edit View History Bookmarks Tools Help
= (] http:_a'__r'locaIh_osta'basicTags_a'primes-l_.js_p b -‘l * | Google P

Some N-Digit Primes

o 20-digit- 28578433693092041123

® 40-digit: 3892684789360354829501950250860782262283

o 80-digit- 96894661504844681746260042440745074783050319492543926805651814747209586725748019
o Default (50-digit): 24457381872428286631123334578451772007636238926751

Done #




Tag Files: Tag Code
(Tag with Attributes)

%@ attribute name="length" required="false" %>
<%

int len = 50;
try {
len = Integer.parselInt (length) ;
} catch (NumberFormatException nfe) ({}
&>
<%= coreservlets.Primes.nextPrime
(coreservlets.Primes.random(len)) %>

Tag Files: Usage in JSP
(Tag with Attributes)

<BODY>

<H1>Some N-Digit Primes</H1>

<%Q@ taglib tagdir="/WEB-INF/tags"

prefix="csajsp" %>

<UL>
<LI>20-digit: <csajsp:prime2 length="20"/>
<LI>40-digit: <csajsp:prime2 length="40"/>
<LI>80-digit: <csajsp:prime2 length="80"/>
<LI>Default (50-digit): <csajsp:prime2/>

</UL>

</BODY></HTML>




Tag Files: Results
(Tag with Attributes)

(=lfEE=s

@ Some MN-Digit Primes - Mozilla Firefox
File Edit View History Bookmarks Tools Help

- C it http://localhost/basicTags/primes-2.jsp L -‘l— Google

Some N-Digit Primes

® 20-digit: 19569711315692206237

o 40-digit- §151457101345271935253767516080923310311

o 80-digit- 65332097380918103428332662226410494389564642241125263994854433014859304415920987
® Default (50-digit): 29063617242178059596876243006907014300779033500523

Tags with Bodies

- Java-based tags
— Change body-content from empty to scriptless (in TLD)

— Call getJspBody().invoke(null)
— Still need setter method and TLD entry for every attribute

- JSP-based tags (tag files)
— Use <jsp:doBody/> to output tag body
— No major syntax changes
— Access to attributes still much simpler




Java-Based Tags: Code
(Tag with Body)

public class HeadingTag extends SimpleTagSupport ({
private String align;
private String bgColor;
private String border;
private String fgColor;
private String font;
private String size;

public void setAlign(String align) {
this.align = align;

}

public void setBgColor (String bgColor) {
this.bgColor = bgColor;
}

public void setBorder (String border) ({
this.border = border;

}..

Java-Based Tags: Code
(Tag with Body -- Continued)

public void doTag() throws JspException, IOException {
JspWriter out = getJspContext () .getOut() ;
out.print ("<TABLE ALIGN=\"" + align + "\"\n" +
" BGCOLOR=\"" + bgColor + "\"\n" +
" BORDER=" + border + "\">\n");
out.print ("<TR><TH>") ;

out.print ("<SPAN STYLE=\"color: " + fgColor + ";\n" +
" font-family: " + font + ";\n" +
" font-size: " + size + "px; " +
"\">\n") ; //

// Output content of the body

getJspBody () .invoke (null) ;

out.println ("</SPAN></TH></TR></TABLE>" +
"<BR CLEAR=\"ALL\"><BR>") ;

—~




Java-Based Tags: TLD File
(Tag with Body)

<tag>
<description>Formats enclosed heading</description>
<name>heading</name>
<tag-class>coreservlets. tags.HeadingTag</tag-class>
<body-content>scriptless</body-content>
<attribute>
<name>align</name>
<required>true</required>
</attribute>
<attribute>
<name>bgColor</name>
<required>true</required>
</attribute>

</tag>

Java-Based Tags: Usage in JSP
(Tag with Body)

<BODY>
<%@ taglib uri="/WEB-INF/tlds/csajsp-taglib.tld"
prefix="csajsp" %>
<csajsp:heading align="LEFT" bgColor="CYAN"
border="10" fgColor="BLACK"
font="Arial Black" size="78">
First Heading
</csajsp:heading>
<csajsp:heading align="RIGHT" bgColor="RED"
border="1" fgColor="YELLOW"
font="Times New Roman" size="50">
Second Heading
</csajsp:heading>
<csajsp:heading align="CENTER" bgColor="#C0C0CO0"
border="20" fgColor="BLUE"
font="Arial Narrow" size="100">
Third Heading
</csajsp:heading>




Java-Based Tags: Results
(Tag with Body)

@ Headings - Mozilla Firefox =)=

File Edit View History Bookmarks Tools Help

- LA httpi//localhost/basicTags/headings-1.jsp 7 v | |2~ Google 2

First Heading

Tag Files: Tag Code
(Tag with Body)

<%@ attribute name="align" required="true" %>
<%@ attribute name="bgColor" required="true" %>
<%@ attribute name="border" required="true" %>
<%@ attribute name="fgColor" required="true" %>
<%Q@ attribute name="font" required="true" %>
<%@ attribute name="size" required="true" %>
<TABLE ALIGN="${align}"
BGCOLOR="S$ {bgColor}"
BORDER="S$ {border}">
<TR><TH>
<SPAN STYLE="color: ${fgColor};
font-family: ${font};
font-size: ${sizelpx;">
<jsp:doBody/></SPAN>
</TABLE><BR CLEAR="ALL"><BR>




Tag Files: Usage in JSP
(Tag with Body)

<BODY>
<%Q@ taglib tagdir="/WEB-INF/tags"
prefix="csajsp" %>
<csajsp:heading2 align="LEFT" bgColor="CYAN"
border="10" fgColor="BLACK"
font="Arial Black" size="78">
First Heading
</csajsp:heading2>
<csajsp:heading2 align="RIGHT" bgColor="RED"
border="1" fgColor="YELLOW"
font="Times New Roman" size="50">
Second Heading
</csajsp:heading2>
<csajsp:heading2 align="CENTER" bgColor="#C0CO0CO"
border="20" fgColor="BLUE"
font="Arial Narrow" size="100">
Third Heading
</csajsp:heading2>

Tag Files: Results
(Tag with Body)

@ Headings - Mozilla Firefox (=]l s

File Edit View History Bookmarks Tools Help
g -cxoe hitp://localhost/basicTags/headings-2.jsp £y ~ W28 Googte Je)

First Heading
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Open Source Tag Libraries

JSP Standard Tag Library (JSTL)

— Covered 1n later lecture

AjaxTags

— Simple Ajax functionality without writing JavaScript
* http://ajaxtags.sourceforge.net/

DisplayTag
— Super-fancy table creator
* http://displaytag.sourceforge.net/1.2/

Listing of other open-source tag libraries

— http://java-source.net/open-source/jsp-tag-libraries
* Google queries and searching

Google maps wrappers

Menus

Paging of large data sets

Fancy Uls




Summary: Java-Based Tags

« Tag handler class
— Extend SimpleTagSupport
— Override doTag
— Get the JspWriter with getJspContext().getOut()
— Use the JspWriter to generate output
— Output tag body with getJspBody().invoke(null);
— Define setBlah for each attribute named blah

« TLD File (WEB-INF/.../somefile.tld)

— <tag> ... </tag>
» Contains description (optional), name, tag-class,
body-content, attribute (one for each attribute)

— <uri>http://fake-address</uri> (optional)

- JSP File

— <%(@ taglib uri="/WEB-INF/.../somefile.tld" prefix="blah" %>
* Or <%@ taglib uri="http://fake-address" prefix="blah" %>
— <blah:tagName/> or <blah:tagName>...</blah:tagName>

Summary: Tag Files

« Tag File
— /WEB-INF/tags/tagName.tag
— Create chunk of JSP that generates the output
— Declare attributes with <%(@ attribute ...%>
— Output attributes with $ {attributeName}
— Output the tag body with <jsp:doBody/>
— Refactor Java code so methods take strings as args
* JSP File
— <%@ taglib tagdir="/WEB-INF/tags prefix="blah" %>

— <blah:tagName/> or
<blah:tagName>...</blah:tagName>
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Questions?
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