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The Need for JSP

* With servlets, it is easy to
— Read form data
— Read HTTP request headers
— Set HTTP status codes and response headers
— Use cookies and session tracking
— Share data among servlets
— Remember data between requests
— Get fun, high-paying jobs
 But, it sure is a pain to
— Use those println statements to generate HTML
— Maintain that HTML
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The JSP Framework

* ldea:
— Use regular HTML for most of page
— Mark servlet code with special tags

— Entire JSP page gets translated into a servlet (once), and
servlet 1s what actually gets invoked (for each request)

« Example:

— JSP

* Thanks for orderin
<|><%= request.getParameter("title") %></I>

— URL

* http://host/OrderConfirmation.jsp?tittle=Core+Web+Programming
— Result

* Thanks for ordering Core Web Programming
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Benefits of JSP

* Although JSP technically can't do anything
serviets can't do, JSP makes it easier to:

— Write HTML
— Read and maintain the HTML

* JSP makes it possible to:

— Use standard HTML tools such as HomeSite or
UltraDev

— Have different members of your team do the HTML
layout and the programming

* JSP encourages you to

— Separate the (Java) code that creates the content from the
(HTML) code that presents it
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Advantages of JSP Over
Competing Technologies

* Versus ASP or ColdFusion
— Better language for dynamic part
— Portable to multiple servers and operating systems

 Versus PHP

— Better language for dynamic part
— Better tool support

* Versus WebMacro or Velocity
— Standard

* Versus pure servlets
— More convenient to create HTML
— Can use standard tools (e.g., HomeSite)
— Divide and conquer
— JSP developers still need to know servlet programming
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Setting Up Your Environment

« Set your CLASSPATH. Not.
 Compile your code. Not.
+ Use packages to avoid name conflicts. Not.

* Put JSP page in special directory. Not.
— tomcat 1nstall dir/webapps/ROOT
— jrun_install dir/servers/detfault/default-app

» Use special URL to invoke JSP page. Not.
- Caveats

— Previous rules about CLASSPATH, 1nstall dirs, etc., still
apply to regular classes used by JSP
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Example

<!DOCTYPE HTML PUBLIC

"-//W3C//DTD HTML 4.0 Transitional//EN">
<HTML>

<HEAD>

<TITLE>JSP Expressions</TITLE>

<META NAME="author" CONTENT="Marty Hall">

<META NAME="keywords"
CONTENT="JSP,expressions,JavaServer,6 Pages, servlets'">
<META NAME="description"

CONTENT="A quick example of JSP expressions.'">
<LINK REL=STYLESHEET

HREF="JSP-Styles.css"

TYPE="text/css">

</HEAD>

www.corewebprogramming.com



Example (Continued)

<BODY>

<H2>JSP Expressions</H2>

<UL>

<LI>Current time: <%= new java.util.Date() %>

<LI>Your hostname: <%= request.getRemoteHost () %>

<LI>Your session ID: <%= session.getId() %>

<LI>The <CODE>testParam</CODE> form parameter:
<%= request.getParameter ("testParam") 3%>

</UL>
</BODY>
</HTML>
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Example Result

* With default setup, if location was
— C:\jakarta-tomcat\webapps\ROOT\Expressions.jsp

— C:\Program Files\Allaire\JRun\servers\default\
default-app\Expressions.jsp

* URL would be
— http://localhost/Expressions.jsp

L ISP Expressions - Netscape

File Edit iew Go Communicator Help
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JSP Expressions

s Current time: Ion Jan 17 10:40:10 EST 2000

* Tour hosthame: pmed-240 dial-up abs net

o Tour sesston ID: YOEXENIAAA A AGAMVEQALL
* The test Paramfonm parameter: some data
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Most Common Misunderstanding:
Forgetting JSP is Server-Side Technology

* Very common question

— I can’t do such and such with HTML.
Will JSP let me do it?

- Why doesn't this question make sense?
— JSP runs entirely on server
— It doesn’t change content the browser can handle

« Similar questions

— How do I put an applet in a JSP page?
Answer: send an <APPLET...> tag to the client

— How do I put an image 1n a JSP page?
Answer: send an <IMG ...> tag to the client

— How do I use JavaScript/Acrobat/Shockwave/Etc?
Answer: send the appropriate HTML tags
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2nd Most Common Misunderstanding:
Translation/Request Time Confusion

- What happens at page translation time?
— JSP constructs get translated into servlet code

 What happens at request time?

— Servlet code gets executed. No interpretation of JSP
occurs at request time. The orlﬁmal JSP page 1s ignored at
request time; only the servlet that resulted from 1t 1s used

 When does page translation occur?

— Typically, the first time JSP page 1s accessed after it 1s
modified. This should never happen to real user
(developers should test all JSP pages they install).

— Page translation does not occur for each request
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JSP/Serviets in the Real World

* First USA Bank: largest credit card issuer in
the world; most on-line banking customers

First USA - Netscape
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JSP/Serviets in the Real World

* Delta Airlines: entire Web site, including
real-time schedule info

Delta Air Lines - Welcome to Delta - Netscape
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JSP/Serviets in the Real World
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JSP/Serviets in the Real World

 American Century Investments: more than
70 mutual funds, $90 billion under
management, two million investors

“American Century - Netscape

Eile Edt “iew Go Communicator Help

e 3D masdO @ o

w!'Enokmarks \g& Net&ite:Ihtt|:-:a’a"www.american-century.u:-:rn.n’inde:-:.isp

® O

! 3 contact site glossary
AMERICAN help
CENTURY

Accounts

Funds Services Fund Advisor Brokerage Investing Workshop

09-0A-2000 Login’[] setup

Helpful Links .
aonameemcemey | VVElCOMeE to American Century”
a: E;"f:la(: iﬁ;d of investor are you?

MNew Site Users.

Daily Fund Prices rwre
Account Access
Retirement Services
Career Opportunities
Form Center

Privacy Principles

Individual Investors
Prospective Investors

Investment Professionals
Businesses and Corporations
Retirement Plans at Work

nghhght"} [401(k ). 403(b) and Profit Sharing]

® Tatget Maturities Trost 2000 to close this wear. Learn more.
Changing jobs ot thinking about retitement? Exjoy expert guidance for your

echnol gt 401K needs with the American Cenfury Personalized Rollover Service.
' ® Zaving for your child's education soon will be easier thanks to the new
Learning Chuest.
* Hot Topics: Get insights on how to manage your itrvestments with short
features and answers to itvestor gquestions, LI
[ (== |Document: Done =|-ae D SR A

www.corewebprogramming.com



JSP/Serviets in the Real World

- Excite: one of the top five Internet portals;
one of the ten busiest sites on the Web

— AltaVista also uses servlets/JSP on part of their site
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Uses of JSP Constructs

* Scripting elements calling
serviet code directly

* Scripting elements calling
serviet code indirectly (by
means of utility classes)

- Beans
 Custom tags

Complex ° Servlet/JSP combo
Application  (MVC architecture)

Simple
Application
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Types of Scripting Elements

- Expressions
— Format: <%= expression %>

— Evaluated and inserted into the servlet’s output. IL.e.,
results in something like out.println(expression)

» Scriptlets
— Format: <% code %>

— Inserted verbatim into the servlet’s jspService method
(called by service)

 Declarations
— Format: <%/ code %>

— Inserted verbatim into the body of the servlet class,
outside of any existing methods
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JSP Expressions

Format
— <%= Java Expression %>
Result

— Expression evaluated, converted to String, and placed
into HTML page at the place 1t occurred 1n JSP page

— That is, expression placed in _jspService inside out.print

Examples
— Current time: <%= new java.util.Date() %>
— Your hostname: <%= request.getRemoteHost() %>

XML-compatible syntax
— <jsp:expression>Java Expression</jsp:expression>

— XML version not supported by Tomcat 3. Until JSP 1.2,
servers are not required to support 1t.www.corewebprogramming.com




JSP/Servlet Correspondence

Original JSP
<H1>A Random Number</H1>
<%= Math.random() %>

Possible resulting servlet code

public void JjspService (HttpServletRequest request,
HttpServletResponse response)

throws ServletException, IOException {

request.setContentType ("text/html") ;

HttpSession session = request.getSession (true);

JspWriter out = response.getWriter()

out.println("<H1>A Random Number</H1>") ;

out.println (Math.random()) ;
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Example Using JSP
Expressions

<BODY>

<H2>JSP Expressions</H2>

<UL>

<LI>Current time: <%= new java.util.Date() %>

<LI>Your hostname: <%= request.getRemoteHost() %>

<LI>Your session ID: <%= session.getId() %>

<LI>The <CODE>testParam</CODE> form parameter:
<%= request.getParameter ('"testParam") %>

< / Ul> 37 JSP Expressions - Netscape

File Edt “iew Go Communicator Help
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* Current time: MMon Jan 17 10:40:10 EST 2000

* Teur hostname: pind-240. dial-up. abe net

s Vour session 1D TOEIEIIA A A A AGENVIOALL
s The Te st Param form parameter: some data
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Predefined Variables

request
— The HttpServletRequest (1st arg to doGet)

response
— The HttpServletResponse (2nd arg to doGet)

session

— The HttC{)Sessmn associated with the request (unless
disabled with the session attribute of the page directive)

out

— Tlhe stream (of type JspWriter) used to send output to the
client

application

— The ServletContext (for sharing data) as obtained via
getServletConfig(). getContext%
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JSP Scriptlets

Format
— <% Java Code %>

Result

— Code 1s inserted verbatim into servlet's jspService

Example

— <9
String queryData = request.getQueryString();
out.println("Attached GET data: " + queryData);
%>

— <% response.setContentType("text/plain'); %>

XML-compatible syntax

— <Jsp:scriptlet>Java Code</jsp:scriptlet>
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JSP/Servlet Correspondence

Original JSP
%= foo () %>
<% bar(); %>

Possible resulting servlet code

public void JjspService (HttpServletRequest request,
HttpServletResponse response)
throws ServletException, IOException ({
request.setContentType ("text/html") ;
HttpSession session = request.getSession (true);
JspWriter out = response.getWriter()
out.println(foo())
bar()
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Example Using JSP Scriptlets

<!DOCTYPE HTML PUBLIC
"-//W3C//DTD HTML 4.0 Transitional//EN">

<HTML>
<HEAD>

<TITLE>Color Testing</TITLE>
</HEAD>
<%
String bgColor = request.getParameter ("bgColor") ;
boolean hasExplicitColor;
if (bgColor '= null) {

hasExplicitColor = true;
} else {

haskExplicitColor = false;

bgColor = "WHITE";
}
%>
<BODY BGCOLOR="<%= bgColor %>">

www.corewebprogramming.com



JSP Scriptlets: Results

3 Color Testing - Microzoft Internet Explorer

J File Edit “iew Favortes Toolz  Help |

€2 - QNGIQEI B PEA-

| ddress [&] hitp:localhost/ISP/BG Color jsp =] @Go || Links >

[ |

Color Testing

3 Color Testing - Microzoft Internet Explorer

TTaing default background color of WHITE. Supply the bgt J Ble Edt Yew Favoites Iock Help |ﬁ

attribute to try a standard color, an RRGGRE value, or to J SRR | ﬁ | @ 4 &9 | @' @l v

browser supports 2{11 color names. J &ddress IE hittp: #/localhost AV S PB G Calar. jzp ?haColor=papayawhip j & Go |J Links **

ahe -'-':'EI ocali il
= L Bt Color Testing

Tou supplied an explict background color of papayawhip.

a Color Testing - Microzoft Internet Explorer

J File  Edit “iew Favortez Toolz Help | _I
J¢'¢'@ﬁ|@@®|@'@' _I_I_analintranet i
J-"—"-E'dTESS I@ http: /AlocalkostAJSPAB G Color. jzp?bgCalor=COCOCO j @GD |J Links **
[-]
Color Testing
Tou supplied an explicit background coler of COCOCO,
]
|@ Done l_l_ 25 Local intranet i
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JSP Declarations

Format
— <% Java Code %>

Result

— Code 1s mserted verbatim into servlet's class definition,
outside of any existing methods

Examples

— <%! private int someField = 5; %>

— <%! private void someMethod(...) {...} %>
XML-compatible syntax

— <Jsp:declaration>Java Code</jsp:declaration>
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JSP/Servlet Correspondence

* Original JSP

<H1>Some Heading</H1>
<$!
private String randomHeading () {
return ("<H2>" + Math.random() + "</H2>");
}
>
<%= randomHeading() %>

o°
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JSP/Servlet Correspondence

* Possible resulting serviet code

public class xxxx implements HttpJspPage {
private String randomHeading() ({
return ("<H2>" + Math.random() + "</H2>");

}

public void JjspService (HttpServletRequest request,
HttpServletResponse response)
throws ServletException, IOException {

request.setContentType ("text/html") ;

HttpSession session = request.getSession (true);
JspWriter out = response.getWriter()
out.println("<H1>Some Heading</H1>");

out.println (randomHeading()) ;
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Example Using JSP
Declarations

<!DOCTYPE HTML PUBLIC

"-//W3C//DTD HTML 4.0 Transitional//EN">
<HTML><HEAD><TITLE>JSP Declarations</TITLE>

<LINK REL=STYLESHEET

HREF="JSP-Styles.css"

TYPE="text/css">

</HEAD>

<BODY>

<H1>JSP Declarations</H1>

<%! private int accessCount = 0; %>
<H2>Accesses to page since server reboot:
<%= ++accessCount $%$></H2>

</BODY>
</HTML>
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JSP Declarations: Result

» After 15 total visits by an arbitrary number
of different clients

- JSP Declarations - Netscape

File Edt “iew Go Communicator Help
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Accesses to page since server
reboot: 16
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Purpose of the page Directive

» Give high-level information about the serviet
that will result from the JSP page
- Can control
— Which classes are imported
— What class the servlet extends
— What MIME type 1s generated
— How multithreading 1s handled
— If the servlet participates 1n sessions
— The size and behavior of the output buffer
— What page handles unexpected errors
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The import Attribute

* Format

— <% page import="package.class" %>

— <%(@ page import="package.classl,...,package.classN" %>
* Purpose

— Generate import statements at top of servlet

* Notes

— Although JSP pages can be almost anywhere on server,
classes used by JSP pages must be 1n normal servlet dirs

— For Tomcat, this 1s
install dir/'webapps/ROOT/WEB-INF/classes or
.../ROOT/WEB-INF/classes/directoryMatchingPackage

— For JRun, this 1s
1nsta11 dir/servers/default/default- -app/ WEB-INF/classes
../WEB- INF/classes/dlrectoryMaxcvhuagB@glgg,gﬁ,mmg com




Example of import Attribute

<BODY>

<H2>The import Attribute</H2>

<%-- JSP page directive --%>

%@ page import="java.util.* , cwp.*" 3>

%—— JSP Declaration --%>

<%!

private String randomID () {

int num = (int) (Math.random()*10000000.0) ;
return("id" + num) ;

private final String NO VALUE = "<I>No Value</I>";
%>
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Example of import Attribute
(Continued)

<%
Cookie[] cookies = request.getCookies() ;
String oldID =
ServletUtilities.getCookieValue (cookies, "userID",
NO VALUE) ;
String newlD;
if (oldID.equals(NO VALUE)) {
newID = randomID() ;
} else {
newID = o0ldID;
}
LongLivedCookie cookie =
new LongLivedCookie ("userID", newlID) ;
response.addCookie (cookie) ;
%>
<%-- JSP Expressions --%>
This page was accessed at <%= new Date() %> with a userID
cookie of <%= 0l1ldID %>.
</BODY></HTML>
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Example of import Attribute:
Result

° F i rSt access /3 The import Attribute - Microsoft Internet Explorer

J File Edit “iew Favortes Tool:  Help |

o= -DnQES SN -

J-"l"-ddrESS @ http: Ao alhost ANSPAmportéttibute. jsp j o Go JLinks »

[
The import Attribute
This page was accessed at Wed Jan 19 07:29:5% EST
2000 wrath a userID coolie of No Falfus. o
|@ Done l_l_ 25 Local intraret o

° S u b se q ue nt /3 The import Attribute - Microsoft Internet Explorer |

J File Edit “iew Favortes Tool:  Help

dCCesSSes e -7 QRGQAEI B SN -

J-"l"-ddrESS @ http: Ao alhost ANSPAmportéttibute. jsp j o Go JLinks »

[
The import Attribute
This page was accessed at Wed Jan 19 07.31:24 EST
2000 wth a userID coolde of 11107611 o
|@ Done l_l_ 25 Local intraret o
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The contentType Attribute

* Format
— <%(@ page contentType="MIME-Type" %>

— <%(@ page contentType="MIME-Type;
charset=Character-Set" %>

* Purpose

— Specify the MIME type of the page generated by the
servlet that results from the JSP page
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Generating Excel Spreadsheets

First Last Email Address
Marty Hall hall@corewebprogramming.com
Larry Brown brown@corewebprogramming.com
Bill Gates gates@sun.com
Larry Ellison ellison@microsoft.com

%@ page contentType="application/vnd.ms-excel" %>
<%-- There are tabs, not spaces, between columns. --%>
nf http: //localhost/cwp/E xcel jsp - Microsoft Internet Ex___ [ [=] E3

J File Edit ‘Wiew Inset Format  Tools Data Go F:
[ DA QGS3 HE- S
J.-’-'-.u:lu:lress I@ hitp: Aflocalhost Acwp/E weel jsp I
R7CE | =

1 | 2 | 3 | 4 [ 5 [ =
1 |First Last Email Address —
2 (Marty Hall hallZ@corewebprogramming. com
d |Larry Brown browniG corewebprogramming.com
4 |Bill (Gates gatesi@sun.cam
5 |Larry Ellizon ellisonG@microsoft. com -
i[> il Excel / 4] | rIJJ
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The isThreadSafe Attribute

* Format
— <%(@ page 1sThreadSate="true" %> <%-- Default --%>
— <%(@ page 1sThreadSafe="false" %>

* Purpose

— To tell the system when your code 1s not threadsafe, so
that the system can prevent concurrent access

* |Instructs servlet to implement SingleThreadModel

* Notes

— Default 1s true -- system assumes you have synchronized
updates to fields & other shared data

— Supplying a value of false can degrade performance
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Example of Non-Threadsafe
Code (IDs Must Be Unique)

 What's wrong with this code?

<%! private int idNum = 0; %>

<%

String userID = "userID" + idNum;
out.println("Your ID is " + userID + ".");
idNum = idNum + 1;

%>
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Is isThreadSafe Needed Here?

* No

<%! private int idNum = 0; %>
<%

synchronized (this) {

String userID = '"userID" + idNum;
out.println("Your ID is " + userID + ".");
idNum = idNum + 1;

o0 =

>

- Totally safe, better performance in
high-traffic environments

www.corewebprogramming.com



Other Attributes of the page
Directive

* session
— Lets you choose not to participate in sessions

* buffer
— Changes min size of buffer used by JspWriter

- autoflush
— Requires developer to explicitly flush buffer

- extends
— Changes parent class of generated servlet

* errorPage
— Designates a page to handle unplanned errors

 IsErrorPage
— Stipulates that page can be used as effQf RASS programming.com
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Including Pages at Request
Time
 Format
— <jsp:include page="Relative URL" flush="true" />
* Purpose
— To reuse JSP, HTML, or plain text content

— JSP content cannot affect main page:
only output of included JSP page 1s used

— To permit updates to the included content without
changing the main JSP page(s)
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Including Pages: Example Code

<BODY>
<TABLE BORDER=5 ALIGN="CENTER">
<TR><TH CLASS="TITLE">
What's New at JspNews.com</TABLE>
<P>
Here is a summary of our three most recent news stories:
<OL>
<LI><jsp:include page="news/Iteml.html" flush="true" />
<LI><jsp:include page="news/Item2.html" flush="true" />
<LI><jsp:include page="news/Item3.html" flush="true" />
</0L>
</BODY>
</HTML>
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Including Pages:
Example Result

*ﬁ What's New at JepMews. com - Microzoft Internet Explorer

J File  Edit “iew Favonter Toolz  Help

& -=» - QEIE-SHA-
|addess [@) g tooabonfompihetonien 5]

|
What's New at JspNews.coml

Here 15 a summatry of our three most recent news stories:

1. Bill Gates acts humble. In a starthng and unexpected development, Microsoft
big wig Bill Gates put on an open act of hurmility vesterday. IMore details.

2. Scott McNealy acts serious. In an unexpected twist, wisecracking Sun head
oottt Mol ealy was sober and subdued at vesterday's meeting. More details.

5. Larry Ellison acts conciliatory. Catching hiz competitors off guard westerday,

Oracle prez Larry Ellison referred to his nivals in friendly and respectful tertns.
More detals. .

| /|

|@ Done | | Za) Local intranet o
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Including Files at Page
Translation Time

* Format
— <%(@ include file="Relative URL" %>

* Purpose

— To reuse JSP content in multiple pages,
where JSP content affects main page

* Notes

— Servers are not required to detect changes to the included
file, and 1n practice many don't

— Thus, you need to change the JSP files whenever the
included file changes

— You can use OS-specific mechanisms such as the Unix
"touch" command, or

* <%-- Navbar.jsp modified 3/1/02 --%>
<%@ include file="Navbar.jsp

"o
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Reusable JSP Content:
ContactSection.jsp

<%@ page import="java.util.Date" %>
<%-- The following become fields in each servlet that
results from a JSP page that includes this file. --%>

<!

private int accessCount = 0;

private Date accessDate = new Date() ;

private String accessHost = "<I>No previous access</I>";
%>

<P>

<HR>

This page &copy; 2000

<A HREF="http//www.my-company.com/">my-company.com</A>.
This page has been accessed <%= ++accessCount 3>

times since server reboot. It was last accessed from
<%= accessHost %> at <%= accessDate %>.

% accessHost request.getRemoteHost () ; %>
% accessDate = new Date(); %>
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Using the JSP Content

<BODY>
<TABLE BORDER=5 ALIGN="CENTER">
<TR><TH CLASS="TITLE">
Some Random Page</TABLE>
<P>
Information about our products and services.
<P>
Blah, blah, blah.
<P>
Yadda, yadda, yadda.

<%@ include file="ContactSection.jsp" %>
</BODY>

</HTML>
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Using the JSP Content: Result

¥ Some Random Page - Netscape
Eile Edit “iew Go Communicator Help

9 e A e &0 3 =
% wf Bookmarks & Location:|hip:/ /localhost/cwp/SomeRandomPage jsp ~| &7 What's Related

Some Random Pagel

Information about our products and services.

Blah, blah, blah.

Yadda, vadda, vadda.

This page © 2001 mv-company.com. This page has been accessed 9 times since server
reboot. It was last accessed from localhost at Mon Apr 16 10:57:51 EDT 2001.

= == Document Done =S e

www.corewebprogramming.com



core

 WEB

pv‘og !/‘O\VV\W\IV\Q

Using JavaBeans
Components with JSP

© 2001-2003 Marty Hall, Larry Brown http://www.corewebprogramming.com



Uses of JSP Constructs

* Scripting elements calling
serviet code directly

* Scripting elements calling
serviet code indirectly (by
means of utility classes)

 Beans
 Custom tags

Complex ° Servlet/JSP combo
Application  (MVC architecture)

Simple
Application
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Background: What Are Beans?

- Classes that follow certain conventions
— Must have a zero-argument (empty) constructor
— Should have no public instance variables (fields)

— Persistent values should be accessed through methods
called getXxx and setXxx

* If class has method getTitle that returns a Strin?,
class is said to have a String property named title

» Boolean properties use isXxx instead of getXxx

 For more on beans, see
http://java.sun.com/beans/docs/
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Basic Bean Use in JSP

* Format

— <jsp:useBean 1d="name" class="package.Class" />
* Purpose

— Allow instantiation of classes without explicit Java syntax
* Notes

— Simple interpretation: JSP action
<jsp:useBean id="bookl" class="cwp.Book" />

can be thought of as equivalent to the scriptlet
<% cwp.Book bookl = new cwp.Book(); %>

— But useBean has two additional features

« Simplifies setting fields based on incoming request
params

 Makes it easier to share beans

www.corewebprogramming.com




Accessing Bean Properties

* Format
— <jsp:getProperty name="name" property="property" />
* Purpose

— Allow access to bean properties (1.e., calls to %etXxx
methods) without explicit Java programming language
code

* Notes
— <jsp:getProperty name="bookl" property="title" />

1s equivalent to the following JSP expression
<%= bookl.getTitle() %>
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Setting Bean Properties:
Simple Case

* Format

— <jsp:setProperty name="name"
property="property"
value="value" />

* Purpose

— Allow setting of bean properties (1.e., calls to setXxx
methods) without explicit Java code

* Notes

— <jsp:setProperty name="bookl"
property="title"
value="Core Servlets and JSP" />

1s equivalent to the following scriptlet
<% bookl.setTitle("Core Servlets and JSP"),; %>

www.corewebprogramming.com



Example: StringBean

package cwp;

public class StringBean {
private String message = '"No message specified";

public String getMessage () {
return (message) ;

}

public void setMessage (String message) {
this.message = message;

}

* Installed in normal servlet directory
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JSP Page That Uses StringBean

<jsp:useBean id="stringBean" class="cwp.StringBean" />
<OL>
<LI>Initial value (getProperty):
<I><jsp:getProperty name="stringBean"
property="message" /></I>
<LI>Initial value (JSP expression):
<I><%= stringBean.getMessage () %></I>
<LI><]jsp:setProperty name="stringBean"
property="message"
value="Best string bean: Fortex" />
Value after setting property with setProperty:
<I><jsp:getProperty name="stringBean"
property="message" /></I>

<LI>
% stringBean.setMessage ("My favorite: Kentucky Wonder"),; %>
Value after setting property with scriptlet:
<I><%= stringBean.getMessage () %></I>

/OL>
www.corewebprogramming.com



JSP Page That Uses StringBean

¥+ Uzing JavaBeans with JSP - Netscape

File Edit “iew Go Communicator Help

(4 ADo G &0 o

$ Wivﬁnnkmarks J{. Location: |http: / flocalhost/cwp/StingB ean. jzp -

Using JavaBeans with JSP|

1. Imtial wvalue (getProperty): Mo message specified

2. Irtial walue (TSP expression): No message specified

3. Walue after setting property with setProperty: Best string bean: Fortex

4. Walue after setting property with scriptlet: My favariie: Keniucky Wonder

]

= (== | \Documert: Done S AP
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Associating Bean Properties
with Request (Form) Parameters

* |If property is a String, you can do

— <sp:setProperty ... value='<%= request.getParameter("...") %>"' />

* Scripting expressions let you convert types,
but you have to use Java syntax

* The param attribute indicates that:
— Value should come from specified request param
— Simple automatic type conversion performed

. H1sitr19 "** for the property attribute indicates
at:

— Value should come from request parameter whose name
matches property name

— Simple type conversion should be performed
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Setting Bean Properties Case 1:
Explicit Conversion & Assignment

<!DOCTYPE ...>

<jsp:useBean id="entry"
class="cwp.SaleEntry" />

<%-- getItemID expects a String --%>
<jsp:setProperty

name="entry"

property="itemID"

value='<%= request.getParameter ("itemID") %>' />
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Setting Bean Properties Case 1:
Explicit Conversion & Assignment

<%
int numItemsOrdered = 1;
try {
numltemsOrdered =
Integer.parselInt (request.getParameter ("numItems")) ;
catch (NumberFormatException nfe) ({}

}

>
<%-- getNumlItems expects an int --3%>

<Jsp:setProperty

name="entry"

property="numItems"

value="<%= numlItemsOrdered %>" />
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Setting Bean Properties Case 1:
Explicit Conversion & Assignment

<%
double discountCode = 1.0;
try {
String discountString =
request.getParameter ("discountCode") ;
discountCode =
Double.valueOf (discountString) .doubleValue() ;
} catch (NumberFormatException nfe) {}
%>
<%-- getDiscountCode expects a double --%>
<jsp:setProperty
name="entry"
property="discountCode"
value="<%= discountCode %>" />
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<jsp:useBean id="entry"

<Jsp:setProperty
name="entry"
property="itemID"
param="itemID" />
<jsp:setProperty
name="entry"
property="numItems"
param="numItems" />
<jsp:setProperty
name="entry"
property="discountCode"
param="discountCode" />

Case 2: Associating Individual
Properties with Input Parameters

class="cwp.SaleEntry" />
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Case 3: Associating All
Properties with Input Parameters

<jsp:useBean id="entry"
class="cwp.SaleEntry" />
<jsp:setProperty name="entry" property="*" />
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Sharing Beans

* You can use scope attribute to specify
where bean is stored

— <Jsp:useBean 1d="..." class="..." scope="..." />
— Bean still also bound to local variable in _jspService

* Lets multiple servlets or JSP pages share
data

* Also permits conditional bean creation
— Create new object only 1f you can't find existing one
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Values of the scope Attribute

* page
— Default value. Bean object should be placed 1n the

PageContext object for the duration of the current
request. Lets methods 1n same servlet access bean

« application

— Bean will be stored in ServletContext (available through
the application variable or by call to getServletContext()).
ServletContext 1s shared by all servlets in the same Web
application (or all servlets on server 1f no explicit Web
applications are defined).
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Values of the scope Attribute

e session

— Bean will be stored in the HttpSession object associated
with the current request, where 1t can be accessed from
regular servlet code with getAttribute and setAttribute, as
with normal session objects.

* request

— Bean object should be placed 1n the ServletRequest object
for the duration of the current request, where it 1s
available by means of getAttribute
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Conditional Bean Operations

- Bean conditionally created

— Jsp:useBean results in new bean object only 1f no bean
with same 1d and scope can be found

— If a bean with same 1d and scope 1s found, the preexisting
bean 1s simply bound to variable referenced by 1d

- Bean properties conditionally set

— <jsp:useBean ... />
replaced by _
<jsp:useBean ...>statements</jsp:useBean>

— The statements (Jsp:setProperty elements) are executed
only 1f a new bean is created, not if an existing bean 1s
found
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Conditional Bean Creation:
AccessCountBean

public class AccessCountBean {
private String firstPage;
private int accessCount = 1;

public String getFirstPage () {
return (firstPage) ;

}

public void setFirstPage (String firstPage) ({
this.firstPage = firstPage;
}

public int getAccessCount() ({
return (accessCount) ;

}

public void setAccessCountIncrement (int increment) ({
accessCount = accessCount + increment;

}
}
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Conditional Bean Creation:
SharedCounts1.jsp

<jsp:useBean id="counter"
class="coreservlets.AccessCountBean"
scope="application">
<jsp:setProperty name="counter"
property="firstPage"
value="SharedCountsl.jsp" />
</jsp:useBean>
Of SharedCountsl.jsp (this page),
<A HREF="SharedCounts2. jsp">SharedCounts2.jsp</A>, and
<A HREF="SharedCounts3.jsp">SharedCounts3. jsp</A>,
<jsp:getProperty name="counter" property="firstPage" />
was the first page accessed.
<P>
Collectively, the three pages have been accessed

<jsp:getProperty name="counter" property="accessCount" />
times.

<jsp:setProperty name="counter"

property="accessCountIncrement"
value="1" />
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Accessing SharedCounts1,
SharedCounts2, SharedCounts3

- SharedCounts2.jsp was accessed first.

- Pages have been accessed twelve previous
times by an arbitrary number of clients

¥ Shared Access Counts: Page 3 - Netscape

File Edt “iew [Go Communicator Help

W2 AN e ED F g

\Shared Access Counts: Page 3|

Of SharedCounts3 jsp (this page), SharedCounts 1 qsp, and
charedCounts2 2p, SharedCounts2 jsp was the first page accessed,

Collectively, the three pages have been accessed 13 times.

E |=il=| \Docurment: Done

= s =R Eal

7
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Uses of JSP Constructs

* Scripting elements calling
serviet code directly

* Scripting elements calling
serviet code indirectly (by
means of utility classes)

- Beans
 Custom tags

Complex ° Servlet/JSP combo
Application  (MVC architecture)

Simple
Application
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Components That Make Up a
Tag Library
- The Tag Handler Class

— Must implement javax.servlet.jsp.tagext. Tag
— Usually extends TagSupport or BodyTagSupport
— Goes 1n same directories as servlet class files and beans

* The Tag Library Descriptor File

— XML file describing taig name, attributes, and
implementing tag handler class

— Goes with JSP file or at arbitrary URL

* The JSP File

— Imports a tag library (referencing descriptor file)
— Defines tag prefix
— Uses tags
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Defining a Simple Tag Handler
Class

« Extend the TagSupport class

* Import needed packages

— 1mport javax.servlet.jsp.*
import javax. servlet JSp. tagext *;
import java.10.*

* Override doStartTag
— Obtain the JspWriter by means of pageContext.getOut()
— Use the JspWriter to generate JSP content
— Return SKIP BODY
— Translated into servlet code at page-translation time
— Code gets called at request time
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Defining a Simple Tag Handler
Class: Example

package cwp.tags;

import javax.servlet.]jsp.*;

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

import java.math.*;

import cwp.*;

public class SimplePrimeTag extends TagSupport ({
protected int len = 50;

public int doStartTag() ({
try {
JspWriter out = pageContext.getOut() ;
BigInteger prime =
Primes.nextPrime (Primes.random(len)) ;
out.print (prime) ;
} catch (IOException ioe) {
System.out.println ("Error generating prime: " + ioe);

}
return (SKIP_ BODY) ;

b}
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Defining a Simple Tag Library
Descriptor

- Start with XML header and DOCTYPE
* Top-level element is taglib
- Each tag defined by tag element containing:

— name, whose body defines the base tag name.
In this case, I use <name>simplePrime</name>

— tagclass, which gives the fully qualified class name of the
tag handler. In this case, I use
<tagclass>cwp.tags.SimplePrimeTag</tagclass>

— bodycontent, which gives hints to development
environments. Optional.

— info, which gives a short description. Here, I use
<info>Outputs a random 50-digit prime.</info>
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TLD File for SimplePrimeTag

<?xml version="1.0" encoding="ISO-8859-1" ?>
<!'DOCTYPE taglib ...>
<taglib>
<tlibversion>1.0</tlibversion>
<jspversion>l.1</jspversion>
<shortname>cwp</shortname>
<info>
A tag library from Core Web Programming 2nd Edition,
http://www.corewebprogramming.com/.
</info>
<tag>
<name>simplePrime</name>
<tagclass>cwp.tags.SimplePrimeTag</tagclass>
<info>Outputs a random 50-digit prime.</info>
</tag>
</taglib>
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Accessing Custom Tags From
JSP Files

* Import the tag library

— Specify location of TLD file
<% @ taglib uri= "cwp-taglib.tld" prefix="cwp" %>

— Define a tag prefix (namespace)
<% taglib uri="cwp-taghb.tld" prefix="cwp" %>

* Use the tags

— <prefix:tagName />
* Tag name comes from TLD file
 Prefix comes from taglib directive

— E.g., <cwp:simplePrime />
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%@ taglib
<UL>

</UL>

<LI><cwp:
<LI><cwp:
<LI><cwp:
<LI><cwp:

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

Using simplePrime Tag

uri="cwp-taglib. tld" prefix="cwp" 3>

simplePrime
simplePrime
simplePrime
simplePrime

/>
/>
/>
/>
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Using simplePrime Tag:
Result

- Some 50-Digit Primes - Netscape

File Edt “iew Go Communicator Help

(4o ABo a &0 8 o

H W!TEDkaarks J{. Location; [http: £ flocalhozt/cwpdT agE wamples/SimplePrimeE sample. jzp |

| Y

Some 50-Digit Primes

8502520380760310 14429925364 87526 237346 236109325293
S4B66654 3156553655937 350861803903466323070643552731
2441041875025 73659023140535861121205651271457 26453
145364562188526300651 12498685116 77167533.2186140487

= (== | \Dacument: Done = & 4w v
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Intermediate and Advanced
Custom Tags

Tags with attributes

Tags that include their body content
Tags that optionally include their body
Tags that manipulate their body

Tags that manipulating their body multiple
times (looping tags)

Nested tags

See book for details (related chapter online
in PDF at Java Developer’s Connection)

— http://developer.java.sun.com/developer/Books/cservietsysp/
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Tags with Attributes:
prime Tag

<H1>Some N-Digit Primes</H1l>

%@ taglib uri="cwp-taglib.tld" prefix="cwp" %>
<UL>

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

</UL>
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Using prime Tag: Result

3 Some N-Digit Primes - Microsoft Internet Explorer
J File Edit Miew Fawontes Toolz Help |
[€¢-=»-QOGAGEI BN
J Address I@ http: #flocalhost/cwpd T agE samples/PrimeE zample.jzp "I
[
Some N-Digit Primes
o 20-chigit: 522028938322359491679
o A0-digt: 6657 2066840915617 27357099946005524053317
. BU—d].gitZ
A155706927059307273333818791620590396522554 24 1557588744 24 R633222248133156 14531357
o Default (30-digit): 676487456746557150120215344027 14315318534 812065849301
| -
|@ Done | | 25 Local intranet o
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Including Body Content:
heading Tag

%@ taglib uri="cwp-taglib.tld" prefix="cwp" %>
<cwp:heading bgColor="#C0C0CO0">
Default Heading
</cwp:heading>
<P>
<cwp:heading bgColor="BLACK" color="WHITE">
White on Black Heading
</cwp:heading>
<P>
<cwp:heading bgColor="#EF8429"
fontSize="60" border="5">
Large Bordered Heading
</cwp:heading>
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Using heading Tag: Result

pICH z - Ne
File Edt Wiew Go Communicator Help

22 AN a2mISED i =
- wthnn:nkmarks ,f LI:ICEItiIZIr'IZ|http:.-".-"|DCﬂ""lDSt.-"CW|:l.-"TagEHal‘ﬂl:ﬂES.-"HEadithHamp|E.iSp ﬂ

Default Heading

White on Black Heading

Large Bordered Heading

Heading with Full-Width Background

ﬂfmm with Now - Standard Font

s == |Document - Done siee il =P Al oM

www.corewebprogramming.com



Optionally Including Tag Body:
debug Tag

%Q@ taglib uri="cwp-taglib.tld" prefix="cwp" %>

Top of regular page. Blah, blah, blah.

Yadda, yadda, yadda.

<P>

<cwp :debug>

<B>Debug:</B>

<UL>
<LI>Current time: <%= new java.util.Date() %>
<LI>Requesting hostname: <%= request.getRemoteHost () %>
<LI>Session ID: <%= session.getId() %>

</UL>

</cwp :debug>

<P>

Bottom of regular page. Blah, blah, blah.
Yadda, yadda, yadda.
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Using debug Tag: Results

# Using the Debug Tag - Netscape
File Edit %iew Go Communicator Help

2 Adewsd@ J I~
3§ Bookmarks & LDCﬁtiDniIhttp:ffIDcalhustfcwp,-"TagExampIes,’DebugExampIe_jsp vlﬁrWhat'sRelated

Using the Debug Tag

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

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

[ == |Document: Dane

# Using the Debug Tag - Netscape
File Edit %iew Go Communicator Help

e 2 A e s &0 3 |

Y| w$ Bookmarks & LDCﬂtiDn:|http:NIocalhustfcwp,’TagExamples,’DebugExample@that'sRelated
Using the Debug Tag

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

Debug:

¢ Current time: Mon Apr 16 11:03:21 EDT 2001
¢ Requesting hostname: localhost
e Session ID: Tol010mC6o608409833952431 At

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

[ == |Document: Dane

S S e AN B
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Manipulating Tag Body:
the filter Tag

<%@ taglib uri="cwp-taglib.tld" prefix="cwp" %>
<TABLE BORDER=1 ALIGN="CENTER">

<TR CLASS="COLORED'"><TH>Example<TH>Result

<TR>

<TD><PRE><cwp:filter>

<EM>Some emphasized text.</EM><BR>

<STRONG>Some strongly emphasized text.</STRONG><BR>
<CODE>Some code.</CODE><BR>

</cwp:filter></PRE>

<TD>

<EM>Some emphasized text.</EM><BR>

<STRONG>Some strongly emphasized text.</STRONG><BR>
<CODE>Some code.</CODE><BR>

</TABLE>
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Using the filter Tag: Results

HTML Logical Character Stylez - Hetzcape

File Edt Wiew Gao Communicator Help

W e A eI & G N

J'Eunkmarks ._\_&. Location: | http:/ localhost/owps T agE xamples/FilkerE xample.jzp j

HTML Logical Character Styles

Fhysical character styles (B, I, etc) are rendered consistently i different browsers. Logical character styles,
however, may be rendered differently by different browsers. Here's how yvour browser (Mozlla’d 7 [en] (Win9E,
1) renders the HTML 4.0 logical character styles:

Example Result

<EM>f8ome emphasized text.</EM=<EBR>
<@TRONG>3ome strongly emphasized text.</3TRONG><ER>
<CODE*8ome code.</CODE=<EBR>
<QAMP>Z3ome sample text.</3AMP><EBR>
Jomwe sample text.

<KEED>#ome keyboard text.</KED=<ER>
P " hei defi d. </ — SJome kKevhboard text.

DEFN=A ter@ gilng defined. DFN><ER ﬁLEﬂnbEmng&wd
<VAR=A wariabhle.</VAR><EBR>

<CITE>A <itation or reference.</CITE>

Some emphasized text

Some strongly emphasized text.
Some code.

A variahle.
A citalion or reference.

| [=P= Document; Done o
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Manipulating the Body Multiple
Times: the repeat Tag

%Q@ taglib uri="cwp-taglib.tld" prefix="cwp" %>
<OL>

<!-- Repeats N times. A null reps value

means repeat once. -->

<cwp:repeat

reps='<%= request.getParameter ("repeats") %$>'>
<LI><cwp:prime length="40" />

</cwp:repeat>

</0OL>
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Using the repeat Tag: Results

a Some 40-Digit Primes - Microsoft Internet Explorer

J File  Edit “iew Fawvortes Tool:  Help

e - - QRS ESH
Laepats=1) =] |
=]

Some 40-Digit Primes

J Addresz @ http: £ flocalhostfowps T agE wamplez/FepeatE <ample.|

Each entry m the followang list 15 the first prime number higher than
a randomly selected 40-digit number.

FIR042TEE454 652290626436 305930658223253
S654591 1225096857 356845971755232574136573
444025077 55633501 2458867 18553351785 776667
4557511042237 325326886257256572885741057
B4 636124 190530525271 1786232246484 577
287eE22708441674101514196529821727593651
SH659B02631988207474352455515545513558401

e B

-]

#&] Done .| |23 Local intranet ‘_,..;;.:
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Nested Tags: the if Tag

<%@ taglib uri="cwp-taglib.tld" prefix="cwp" %>
<cwp:if>
<cwp:condition>true</cwp:condition>
<cwp:then>Condition is true</cwp:then>
<cwp:else>Condition is false</cwp:else>
</cwp:if>

Some coin tosses:<BR>
<cwp:repeat reps="10">
<cwp:if>
<cwp:condition>
<%= Math.random() < 0.5 %>
</cwp:condition>
<cwp: then><B>Heads</B><BR></cwp: then>
<cwp:else><B>Tails</B><BR></cwp:else>
</cwp:if>
</cwp:repeat>
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Using the if Tag: Results

-|f Tag Example - Netscape

Eile Edt Yiew Go Communicator Help

e 2 AN I & 3 =

i thﬂuukmarks gﬁ. Location: |http: /flocalbost/cwpd/ T agE xamplesAfE =ample. jzp j

If Tag Example

Condition i3 true
Eequest 15 not using 5L

BOme cotn tosses:
Heads
Taals
Heads
Tals
Tals
Heads
Tails
Heads
Heads
Heads

IE|="I"'=| |D|:u:ument: Done §| 2 I e R ,:;E
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Open Source Tag Libraries
http://jakarta.apache.org/taglibs/

Internationalization (I18N)

Database access

Sending email

JNDITM

Date/time

Populating/validating form fields

Perl regular expressions

Extracting data from other Web pages
XSL transformations

Etc
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Uses of JSP Constructs

* Scripting elements calling
serviet code directly

* Scripting elements calling
serviet code indirectly (by
means of utility classes)

- Beans
 Custom tags

Complex ° Servlet/JSP combo
Application  (MVC architecture)

Simple
Application
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Why Combine Servlets & JSP?

» Typical picture: use JSP to make it easier to
develop and maintain the HTML content

— For simple dynamic code, call servlet code from scripting
expressions

— For moderately complex cases, use custom classes called
from scripting expressions

— For more complicated cases, use beans and custom tags

- But, that's not enough
— For complex processing, JSP 1s awkward

— Despite the convenience of separate classes, beans, and
custom tags, the assumption behind JSP is that a single
page gives a single basic look
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Architecture

* Approach
— Original request 1s answered by a servlet

— Servlet processes request data, does database lookup,
accesses business logic, etc.

— Results are placed in beans
— Request 1s forwarded to a JSP page to format result

— Different JSP pages can be used to handle different types
of presentation

* Terminology

— Often called the “Model View Controller’” architecture or
“Model 2” approach to JSP

— Formalized further with Apache “Struts” framework
« See http://jakarta.apache.org/struts/
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Dispatching Requests

* First, call the getRequestDispatcher method
of ServletContext

— Supply a URL relative to the Web application root
— Example
« String url = "/presentations/presentation1.jsp";
RequestDispatcher dispatcher =
getServiletContext().getRequestDispatcher(url);
» Second

— Call forward to completely transfer control
to destination page. See following example

— Call include to insert output of destination page
and then continue on. See book.
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Forwarding Requests:
Example Code

public void doGet (HttpServletRequest request,
HttpServletResponse response)
throws ServletException, IOException ({
String operation = request.getParameter ("operation'")
if (operation == null) ({
operation = "unknown";
}

if (operation.equals("operationl")) {
gotoPage (" /operations/presentationl. jsp",
request, response) ;
} else if (operation.equals("operation2")) {
gotoPage (" /operations/presentation2. jsp",
request, response) ;

} else {

gotoPage (" /operations/unknownRequestHandler. jsp",
request, response) ;
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Forwarding Requests:
Example Code (Continued)

private void gotoPage (String address,
HttpServletRequest request,
HttpServletResponse response)
throws ServletException, IOException ({
RequestDispatcher dispatcher =
getServletContext () .getRequestDispatcher (address) ;
dispatcher. forward (request, response);

}
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Reminder: JSP useBean
Scope Alternatives

* request
— <ysp:useBean 1d="..." class="..." scope="request" />
* session
— <ysp:useBean 1d="..." class="..." scope="session" />
- application
— <jsp:useBean 1d="..." class="..." scope="application" />
* page
— <Jsp:useBean 1d="..." class="..." scope="page" />
or just
<jsp:useBean 1d="..." class="..." />
— This scope 1s not used 1n MV C architecture
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Storing Data for Later Use:
The Servlet Request

* Purpose

— Storing% data that servlet looked up and that JSP page will
use only 1n this request.

» Servilet syntax to store data
SomeClass value = new SomeClass(...);
request.setAttribute("'key", value);
// ' Use RequestDispatcher to forward to JSP page

* JSP syntax to retrieve data

<Jsp:useBean
1d="key"
class="SomeClass"

—n

scope="request" />
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Storing Data for Later Use:
The Session Object

* Purpose

— Storing data that servlet looked up and that JSP page will
use 1n this request and 1n later requests from same client.

» Servilet syntax to store data
SomeClass value = new SomeClass(...);
HttpSession session = request.getSession(true);
session.setAttribute("key", value);
// ' Use RequestDispatcher to forward to JSP page

* JSP syntax to retrieve data

<Jsp:useBean
1d="key"
class="SomeClass"
scope="session" />
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Storing Data for Later Use:
The Servlet Context

* Purpose

— Storing data that servlet looked up and that JSP page will
use 1n this request and 1n later requests from any client.

» Servilet syntax to store data
SomeClass value = new SomeClass(...);
getServletContext().setAttribute("key", value);
// ' Use RequestDispatcher to forward to JSP page

* JSP syntax to retrieve data

<Jsp:useBean
1d="key"
class="SomeClass"

—n

scope="application" />
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e Travel Quick Search - Microsoft Internet Explorer

J File Edt “iew Favortes Toolz Help |

¢ - =2- QNN QAEIB-TE-

An On-Line Travel Agent

J Address I@ http: #localhosttravel quick-search. himl

=] @60 ||Liks >

Online Travel Quick Search

Ernail address: |joe@somehost.com

Password: Im

Origin: |Ela|tim|:|re

Destination: [Los Angeles

Start date (MM/DD/Y T, [320/00
End date (MM/DDITY): [3/25/00

Book Flight |

Fent Car | Find Hotel | Edit Account |

Not vet a member? Get a free account here.

|

|&] Done [ | = Localintianet

|
/

4} Best Available Flights - Microsoft Internet Explorer
J File Edit “iew Favortes Toolr Help |
[¢- 2 QLA AGSE- G-
| Adaress [ &7 ni:iocahostiservieticoreservits Travel =] @Go ||Links >
=
Finding flights for Joe Hacker
Java Airways Flight 1522 ($455.95)
Outgoing: Leaves Baltimore at 9:00 AW on 3/20/00, arrving in Los Angeles at 3:15 PM (1 stop -- Java, Indonesia)
Retwrn: Leaves Loz Angeles at 2:00 A on 3/25/00, arriving in Baltimore at 3:15 PM (1 stop -- Sun Microsystems).
Servlet Express Flight 2622 ($505.95)
Outgoing: Leaves Baltimore at $:30 AW on 3/20/00, arriving in Los Angeles at 4:15 PM (1 stop -- New Atlanta).
Retwn: Leaves Los Angeles at 9:30 AN on 3/25/00, arriving in Baltimore at 4:15 PM (1 stop -- MNew Atlanta).
Geek Anlines Flight 3.14159 ($675.00)
Outgoing: Leaves Baltimore at 10:02:37 AN on 3/20/00, arriving in Los Angeles at 2:22:1% PM (1 stop -- THU).
Return: Leaves Los Angeles at 10:02:37 A on 3/25/00, arriving in Baltimore at 2:22:1% PM (1 stop -- MIT)
Airline  Frequent Flyer Number
Java Airways 321-9295.
United 442-2212-T7
Southweest 14345
Credit Card: JavaSmartCard (GODC-30000-30000-3120)
Hald for 24 Hours
Boak 1l
=
|&] Done ,_,_ 25| Local intranet A
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Review: JSP Introduction

* JSP makes it easier to create/maintain
HTML, while still providing full access to
servlet code

- JSP pages get translated into servlets
— It 1s the servlets that run at request time
— Client does not see anything JSP-related

* You still need to understand servlets
— Understanding how JSP really works
— Servlet code called from JSP
— Knowing when servlets are better than JSP
— Mixing servlets and JSP

* Other technologies use similar ap{)roach,
but aren’t as portable and don't let you use
Java for the “real code”
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Uses of JSP Constructs

* Scripting elements calling
serviet code directly

* Scripting elements calling
serviet code indirectly (by
means of utility classes)

- Beans
 Custom tags

Complex ° Servlet/JSP combo
Application  (MVC architecture)

Simple
Application
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Review: Calling Java Code
Directly: JSP Scripting Elements

 JSP Expressions

— Format: <%= expression %>

— Evaluated and inserted into the servlet’s output.
JSP Scriptlets

— Format: <% code %>

— Inserted verbatim into the jspService method

* JSP Declarations
— Format: <%! code %>
— Inserted verbatim 1nto the body of the servlet class

Predefined variables
— request, response, out, session, application

Limit the Java code in page
— Use helper classes, beans, custom tags, servlet/JSP combo
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Review: The JSP page Directive:
Structuring Generated Servlets

* The import attribute

— Changes the packages imported by the servlet that results
from the JSP page

* The contentType attribute
— Specifies MIME type of result
— Cannot be used conditionally

* The isThreadSafe attribute

— Turns off concurrent access
— Consider explicit synchronization instead
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Review: Including Files in JSP
Documents

* <jsp:include Fage="ReIative URL"™
lush="true" />
— QOutput nserted into JSP page at request time
— Cannot contain JSP content that affects entire page

— Changes to included file do not necessitate changes to
pages that use it

» <%@ include file="Relative URL" %>

— File gets inserted into JSP page prior to page translation

— Thus, file can contain JSP content that atfects entire page
(e.g., import statements, declarations)

— Changes to included file might require you to manually
update pages that use it
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Review: Using JavaBeans
Components with JSP

- Benefits of jsp:useBean
— Hides the Java programming language syntax

— Makes 1t easier to assoclate request parameters with
objects (bean properties)

— Simplifies sharing objects among multiple requests or
servlets/JSPs

* Jsp:useBean

— Creates or accesses a bean
> jsp:getProperty

— Puts bean property (1.e. getXxx call) into output
* jsp:setProperty

— Sets bean property (1.€. passes value to setXxx)
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Review: Creating Custom
JSP Tag Libraries

* For each custom tag, you need

— A tag handler class (usually extending
TagSupport or BodyTagSupport)

— An entry 1n a Tag Library Descriptor file

— A JSP file that imports library, specifies prefix,
and uses tags

« Simple tags
— Generate output in doStartTag, return SKIP BODY

 Attributes
— Define setAttributeName method. Update TLD file

- Body content
— doStartTag returns EVAL BODY INCLUDE
P Add dOEndTag methOd www.corewebprogramming.com




Review: Integrating Servlets
and JSP

* Use MVC (Model 2) approach when:

— One submission will result in multiple basic looks
— Several pages have substantial common processing

* Architecture
— A servlet answers the original request

— Servlet does the real processing & stores results in beans

» Beans stored in HttpServletRequest, HitpSession, or
ServletContext

— Servlet forwards to JSP page via forward method of
RequestDispatcher

— JSP page reads data from beans by means of jsp:useBean
with appropriate scope (request, session, or application)
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More Information

Core Serviets and JavaServer Pages
— http://www.coreservlets.com

— More detail on all topics presented here
More Serviets and .
JavaServer Pages _——
— http://www.moreservlets.com

— New features 1n servlets 2.3 and JSP 1.2 (filters and
listeners), Web applications, security, standard JSP tag
library

Servlet home page
— http://java.sun.com/products/serviet/

JavaServer Pages home page
— http://java.sun.com/products/jsp/

Ccovre
SERVLETS and
JAVASERVER PAGES
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