Java Server Pages



Qutline

 |ntroducing JavaServer Pages™ (JSP™)
o JSP scripting elements

* The JSP page Directive: Structuring Generated
Servlets™

 Including Filesin JSP Documents
e Using JavaBeans™ components with JSP
e Creating custom JSP tag libraries

 |ntegrating servlets and JSP with the Model View
Controller (MVC) or Model 2 architecture
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The Need for JSP

o With servlets, it iseasy to
— Read form data
— Read HT TP reguest headers
— Set HT TP status codes and response headers
— Use cookies and session tracking
— Share data among servlets
— Remember data between requests

e But, itistedious
— Use those println statements to generate HTML
— Maintain that HTML
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Problem with Servlets

Java servlet-based applications, processing the
reguest and generating the response are both
handled by asingle servlet class.
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Example

public class OrderServlet extends H tpServlet {
public void doGet(HttpServl et Request request,
Ht t pSer vl et Response response)
t hrows Servl et Exception, | CException {
response. set Content Type("text/htm ");
PrintWiter out = response.getWiter();
if (isOrderlnfo(request))
{
saveOrder | nfo(request);
out.println("<HTM.>\n" +
" <HEAD><TI TLE>Or der Confirmati on</ Tl TLE></ HEAD>\ n"
"<BODY>\ n" +
"<H1>Order Confirmation</Hl>\n");
render Or der | nfo(request)
out. printl n("</BODY></ HTM.>") ;

}
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Serviet

Request processin

Pure Servlet

public class OrderServlet...{
public void doGet(...){ )
if (isOrderlnfo(request)){ p JSP
saveOrder | nfo(request); )
out.println("<HTM.>\n" )

presentation

"<BODY>\n" + ) >
"<H1>Or der
Confirmation</ HL>\n"); 4

private void isOdervalid(...){

}... }
private void saveOder(...){ \

} businesslogic

JavaBeans

}
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The JSP Framework

e |dea
— Useregular HTML for most of page
— Mark servlet code with special tags

— Entire JSP page gets trandated into a servlet
(once), and servlet iswhat actually gets invoked
(for each request)
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The JSP Framework

 Example:
— JSP

» Address:
<|><%-= request.getParameter(“address') %></1>

— URL
= http://host/Information.jsp?title=One+Main+Street

— Result
= Address. One Main Street
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Benefits of JSP

 Although JSP technically can't do anything
servlets can't do, JSP makes it easier to:
— WriteHTML
— Read and maintain the HTML

o JSP makesit possible to:
— Use standard HTML tools

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

« JSP encouragesyou to

— Separate the (Java) code that creates the content from
the (HTML) code that presents it

CS 4390 Web Prggramml ng Java Server Pages



Setting Up Your Environment

o Set your CLASSPATH. Not.
e Compileyour code. Not.
o Use packages to avoid name conflicts. Not.

o Put JSP page in special directory. Not.
— tomcat_install dir/webapps/ROOT
— jrun_install_dir/servers/default/default-app
e Use gpecial URL to invoke JSP page. Not.

e Caveats

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

<! DOCTYPE HTM. PUBLIC "-//WBC//DTD HTM. 4.0
Transitional //EN'>

</ HEAD>

<BODY>

<H2>JSP Expressi ons</ H2>

<UL>
<LI>Current tine: <% new java.util.Date() %
<Ll >Your hostnane: <%  request.get Renot eHost ()
%>
<LI >Your session ID <% session.getld() %
<LI >The <CODE>t est Par anx/ CODE> f or m par anet er:

<% request.getParaneter("testParant) %

</ UL>

</ BODY>

</ HTM_>
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Example Result

o With default setup, if location was
— C:\jakarta-tomcat\webapps\ROOT\Expressions.|sp
— C:\Program Files\Allaire\JRun\servers\default\
default-app\Expressions.jsp
 URL would be
— http://local host/Expressions.iso

+t, JSP Expressions - Metscape

File Edt “iew Go Communicator Help

i e e Adaonpnlsd@ i N

I JvBookmarks \_,_& Locatiun:Ihttp:Hwebdev.apl.ihu.edu.-"’”hall.-".JSF'!E:-:pressions.isp?testF’alam=SDme+dataLI

JSP Expressions

Current time: MMen Jan 17 10:40:10 EST 2000

Tour hosthame: pmd-s40. dial-up. abs net

Teour sesston IDy VORENIA A A A AGINWVIOAL A
The testParam form paratmeter: some data

IE|=4D'=| |Document: Done ot 1 = .
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Most Common isunderstanding:
Forgetting JSP is Server-Side
Technology

e \Very common question
— | can’t do such and such with HTML.
Will JSP let me do it?
« Why doesn't this question make sense?
— JSPruns entirely on server
— It doesn’t change content the browser can handle
e Similar questions
— How do | put an applet in a JSP page?
Answer: send an <APPLET...> tag to the client

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

— How do | use JavaScript/Acrobat/Shockwave/Etc?

Answer: send the appropriate HTML tags
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2nd Most Common Misunderstanding:
Tranglation/Request Time Confusion

* What happens at page trandlation time?
— JSP constructs get trandlated into servlet code

* What happens at request time?

— Servlet code gets executed. No interpretation of JSP occurs at
request time. The original JSP page isignored at request time; only
the servlet that resulted from it is used

* When does page translation occur?

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

— Page trandation does not occur for each request
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JSP/Servietsin the Real World
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JSP/Servietsin the Real World
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JSP/Servietsin the Real World
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JSP/Servietsin the Real World
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JSP/Servietsin the Real World
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JSP/Servietsin the Real World

. . one of the top five Internet portals,
one of the ten busiest sites on the Web
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JSP Scripting Elements



Uses of JSP Constructs

Simple
Application e

Complex
Application

CS 4390 Web Programming

Scripting elements calling serviet
code directly

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

Beans

Custom tags

Servlet/IJSP combo
(MV C architecture)

Java Server Pages
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Types of Scripting Elements

* EXpressions
— Format: <%= expression %>
— Evaluated and inserted into the serviet’ s output, i.e., resultsin
something like out.printin(expression)
o Scriptlets
— Format: <% code %>
— Inserted verbatim into the servlet’s _jspService method (called by
service)
o Declarations
— Format: <%!' code %>

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

 Format
— <%= Java Expression %>
* Result

— Expression evaluated, converted to String, and placed into HTML page at
the place it occurred in JSP page

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

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

— Your hosthame: <%= request.getRemoteHost() %>
o 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 it.
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JSP/Serviet Correspondence

e Origina JSP
<H1>A Random Nunber </ H1>
<% Mat h.randon() %

e Possible resulting serviet code

public void _jspService(H tpServl et Request request,
Ht t pSer vl et Response response)

t hrows Servl et Exception, | OException {

request . set Content Type("text/htm");

Ht t pSessi on sessi on = request. get Session(true);

JspWiter out = response.getWiter();

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

out. println(Math. random());

}
CS 4390 Web Programming Java Server Pages
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Example Using JSP Expressions

<BODY>
<H2>JSP Expressi ons</ H2>
<UL>
<LI>Current tinme: <% new java.util.Date() %
<Ll >Your hostnane: <% request.get RenoteHost() %
<LI >Your session ID <% session.getld() %
<Ll >The <CODE>t est Par anx/ CODE> f or m par anet er:

<% request.getParaneter("testParant) %
</ UL>

</ BO:)Y> File Edit “iew Go Communicator Help

1w e A e b d @D G =

;;.iYEDkaarks J{. Ll:ncatian:Ihttp:.f'.fwehdev.apl.ihu.edu;"”hall.fJSF'.fE:-cpressians.isp?testF‘aram=$Dme+data j

H- JSP Expressions - Netscape

&

JSP Expressions

* Current time: Mon Jan 17 10:40:10 EST 2000

e Teur hostname: pind-240. dial-up. abs net

* Tour secesion [0 TOREENIA L A AOAGINWVEQAL A
s The Te st Param form parameter: some data
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Predefined Variables

e reguest
— The HttpServletRequest (1st arg to doGet)
* response
— The HttpServletResponse (2nd arg to doGet)
¢ SESSIoN
— The HttpSession associated with the reguest (unless disabled with
the session attribute of the page directive)
e Out
— The stream (of type JspWriter) used to send output to the client
« application
— The ServletContext (for sharing data) as obtained via

getServiletConfig(), getContext().
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JSP Scriptlets

Format
— <% Java Code %>

Result
— Codeisinserted verbatim into servlet's _jspService
Example

— <0
String queryData = request.getQueryString();
out.printin("Attached GET data: " + queryData);
00>

— <% response.setContent Ty pe("text/plain™); %>
XML-compatible syntax
— <jgp:scriptlet>Java Code</|sp:scriptlet>
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JSP/Serviet Correspondence

e Origina JSP
<% foo() %
<% bar(); %

e Possible resulting serviet code

public void _jspService(H tpServl et Request request,

Ht t pSer vl et Response response)
t hrows Servl et Exception, | OException {
request . set Content Type("text/htm");
Ht t pSessi on sessi on = request. get Session(true);
JspWiter out = response.getWiter();
out.println(foo());
bar () ;

}
CS 4390 Web Programming Java Server Pages
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Example Using JSP Scriptlets

<! DOCTYPE HTM. PUBLI C
"-//VWBC// DTD HTM. 4.0 Transitional//EN'>
<HTM.>
<HEAD>
<TlI TLE>Col or Testing</TI TLE>
</ HEAD>
<%
String bgCol or = request. get Paraneter("bgCol or");
bool ean hasExpl i cit Col or;
I f (bgColor I'=null) {
hasExplicitColor = true;
} else {
hasExpl i cit Col or
bgCol or = "VWH TE";
}
%>
<BODY BGCOLOR="<% bgCol or 9%">

fal se;
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JSP Scriptlets. Results

; Color Testing - Microzoft Internet Explorer

J File  Edit Ei'ew Favortez  Tool: Help

le-2-QRQAES BH9E -

| Addiess [ hitp://localhost/ISP/BG Color jsp

~| @Go || Links >

browser supports K11 color names.

|@ Dane

Color Testing

l_l_ S Local|

; Color Testing - Microzoft Internet Explorer

J File  Edit Hi'ew Fawartes Toaolz  Help

- |

; Color Testing - Microzoft Internet Explorer

TTaing default background color of WHITE. Supply the bgt J fle Edt Xew Favoies Took Hep ‘
attribute to try a standard color, an EEGGEE value, or to

le-2-QRQAES BH9E -

J.i'«gdress @ http: #flocalhost A SP/B G Color jsp hgColor=papayawhip j & Go |J Links **

|

Color Testing

Teu supplied an explicit backeround color of papayawhip,

: = 4|
J¢Td}v@@|@@®|%v@v _I_I_Lu:uc:alintranet o

J-"l"-EIdTESS @ http: /flocalhost A SPYB G Color jzp PbaCalor=COCACO j P Go |J Links ™

CS 4390 Wet

Color Testing

Tou supplied an explicit background coler of COCOCH,

=l

UJ

|@ Done

|
l_ l_ Local intranet i

31



JSP Declarations

e Format
— <9%! Java Code %>

e Result

— Codeisinsarted verbatim into servlet's class definition,
outside of any existing methods

« Examples
— <%! private int someField = 5; %>
— <%! private void someMethod(...) {...} %>
e XML-compatible syntax
— <Jsp:declaration>Java Code</|sp:declaration>
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JSP/Serviet Correspondence

e Origina JSP

<H1>Sone Headi ng</ H1>
<%
private String randonHeadi ng() {

return("<H2>" + Math.randon() +
"</ H2>");

}

%>
<% randonHeadi ng() %

CS 4390 Web Programming Java Server Pages
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JSP/Serviet Correspondence

* Possible resulting serviet code

public class xxxx inplenments HttpJlspPage {
private String randonHeadi ng() {
return("<H2>" + Math.randonm() + "</H2>");

}

public void jspService(HtpServl et Request request,
Ht t pSer vl et Response response)
t hrows Servl et Exception, | CException {
request. set Content Type("text/htm ");
Ht t pSessi on sessi on = request. get Sessi on(true);
JspWiter out = response.getWiter();
out.println("<HL>Sone Headi ng</H1>");
out. printl n(randonHeadi ng());
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Example Using JSP
Declarations

<! DOCTYPE HTM. PUBLI C
"-//WBC// DTD HTM. 4.0
Transi tional // EN'>

<HTML><HEAD><TI| TLE>JSP Decl ar ati ons</ Tl TLE>

<L| NK REL=STYLESHEET
HREF="JSP- St yl es. css"
TYPE="t ext/ css" >

</ HEAD>

<BODY>

<H1>JSP Decl ar ati ons</ Hl1>

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

</ BODY>
</ HTM_>

CS 4390 Web Programming Java Server Pages
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JSP Declarations; Result

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

¥ JSP Declarations - Netscape
File  Edit “iew Go Communicator Help

W (Nt e i S & G =

' '4'Enukmark§ Qﬁ Location; |http: #flocalhostAlSPAdccezsCountz. jzp j

JSP Declarations

Accesses to page since server
reboot: 16

e Vi P | 4
Java Server Pages

==
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The JSP page Directive:
Structuring
Generated Serviets



Purpose of the page Directive

e Give high-level information about the servlet that
will result from the JSP page

e Can control
— Which classes are imported
— What class the servlet extends
— What MIME type is generated
— How multithreading is handled
— |If the servlet participates in sessions
— The size and behavior of the output buffer
— What page handles unexpected errors

CS 4390 Web Programming Java Server Pages
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Theimport Attribute

e Format
— <%@ page import="package.class" %>
— <%@ page import="package.classl,...,package.classN" %>
o 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 in normal servlet dirs

— For Tomcat, thisis
install_dir/webapps/ROOT/WEB-INF/classes or
.../[ROOT/WEB-INF/classes/directoryMatchingPackage

— For JRun, thisis

install _dir/servers/default/default-app/WEB-INF/classes or .../WEB-
| NF/classed/directoryM atchingPackage
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Example of import Attribute

<BODY>

<H2>The i nport Attri bute</ H2>

<% - JSP page directive --%

<V page i nport="java.util.*, cw.*" %

<% - JSP Decl aration --%

<08

private String random D() {
int num= (int)(Mth. randon()*10000000. 0);
return("id" + num;

}

private final String NO VALUE = "<I>No Val ue</|>";
%

CS 4390 Web Programming Java Server Pages
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Example of import Attribute
(Continued)

Cooki e[] cookies = request. get Cooki es();

String oldID =
ServletUtilities. get Cooki evVal ue(cooki es, "userl D",

NO VALUE) ;

String new D

I f (ol dl D. equal s(NO VALUE)) {
new D = random X)) ;

} else {
newl D = ol dl D

}

LongLi vedCooki e cookie =
new LongLi vedCooki e("userI D', new D);

r esponse. addCooki e( cooki e) ;
%>
<% - JSP Expressions --%
Thi s page was accessed at <% new Date() % with a userlD
cooki e of <% ol dl D %.

</ BODY></ HTM_>

CS 4390 Web Programming Java Server Pages
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Example of import Attribute:

™ . . .1

a The import Attribute - Microsoft Internet Explorer

e First access

o Subseguent
accesses

CS 4390 Web Programming

J File Edit Miew Favorites Tool:  Help |

&= - DA QS BH-IN-

JﬁddrESS @ http: Ao alhost AN SPAmportéttibute. jsp j o Go JLiﬂkS =

[
The import Attribute
This page was accessed at Wed JTan 19 0772959 EST
2000 with a userID cookie of No Falfus. =
|@ Dore I_ l_ 25 Local intranet s

a The import Attribute - Microzoft Internet Explorer

J Eile Edit “iew Favorites Tool:  Help |

|- DA QS B9

J.ﬁ.gldress @ http: Ao alhost AV SPAmpaortéttibute, jsp j o~ Go JLiﬂkS =

[
The import Attribute
Thiz page was accessed at Wed Jan 1% 072124 EET
2000 with a userID coolie of1d1107611. =
|@ Dore I_ l_ 25 Local intranet s

Java Server Pages
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The contentType Attribute

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

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

e 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 Emai | Address

Marty Hal | hal | @or ewebpr ogramm ng. com
Larry Br own br owmn@or ewebpr ogr anm ng. com
Bill Gat es gates@un. com

Larry Ellison ellison@ncrosoft.com
<% page content Type="application/vnd. ns-excel" %
<% - There are tabs, not spaces, between colums. --%

\i http: #/localhost/cwp/Excel jzp - Microsoft Internet Ex__. [lj[=] E3
J FEile Edit “iew lnzett Fomat Tools Data Go  Fe
[€«-5 QAR GEIFE-SH
J.-'l'-.ddress @ hitp: Alocalhost /owpdE kel jzpl _I
R7CE | =

T 07 ) O ) = [
1 |First Last Email Address —
2 |Marty Hall hallZ corewebprogramming. com
3 |Larry Brown brown@corewebprogramming. com
4 |Bill Gates gatesi@@sun.com
5 |Larry Ellison ellison@@microsoft. com =
4[4 [p ] Excel |4 | >|JJ

4
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TheisThreadSafe Attribute

 Format
— <%@ page isThreadSafe="true" %> <%-- Default --%>
— <%@ page isThreadSafe="false" %>

e Purpose

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

» |nstructs servlet to implement SingleThreadM odel
 Notes

— Default istrue -- system assumes you have
synchronized updates to fields & other shared data

pp plying avalue of false can degrade performance
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Example of Non-Threadsafe
Code (IDs Must Be Unique)

e \What's wrong with this code?

<W private int 1dNum= 0; %

<%

String userl D = "userI D" + 1 dNum
out.printIn("Your IDIis " + userlD +
")

| dNum = 1 dNum + 1;

%>

CS 4390 Web Programming Java Server Pages
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| sisThreadSafe Needed Here?

e NO

<%W private int idNum= 0; %

<%

synchroni zed(this) {
String userlD = "userI D" + i dNum
out.println("Your IDis " + userlD+ ".");
| dNum = 1 dNum + 1;

}

%>

o Totally safe, better performance in
high-traffic environments
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Other Attributes of the page
Directive

Session

— Letsyou 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
ulates that page can be used as error page

— S
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Including Filesin JSP
Documents



| ncluding Pages at Request

Time
e Format
— <Jsp:include page="Relative URL" flush="true"
/>
e Purpose

— Toreuse JSP, HTML, or plain text content

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

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

<BODY>
<TABLE BORDER=5 AL| G\="CENTER" >
<TR><TH CLASS="TI TLE" >
What's New at JspNews. conx/ TABLE>
<pP>
Here is a summary of our three npbst recent news stories:
<OL>
<Ll ><j sp:include page="news/Itenl. htd" flush="true" />
<Ll ><j sp:include page="news/Iten2. htmd" flush="true" />
<Ll ><j sp:include page="news/ItenB. htm" flush="true" />
</ OL>
</ BODY>
</ HTML>
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| ncluding Pages:
Example Result

a What's Mew at JzpMews.com - Microzoft Internet Explorer

J Eile  Edit Hi-ew Favortes  Toolz  Help |

e -=-QL DS EBHIEH-

J.-'-‘-.Q-:Iress @ http: A flocalhostd cvp v hatsM e jsp

Here 1z a surnmary of our three most recent news stories:

1. Bill Gates acts humble. In a starthng and unexpected development, Wicrosoft
big wig Bill Gates put on an open act of humility vesterday. More details. .

2. Scott McNealy acts serious. In an unexpected twist, wisecracking Sun head
ootk Moliealy was sober and subdued at vesterday's meeting. IMore details

3. Larry Elhson acts conciliatory. Catching his competitors off guard vesterday,

Oracle prez Larty Ellison referred to hus rivals i friendly and respectfil terms.
Iore details. ..

|@ Done I_I_ 25 Local intranet

J <]
/
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Including Files at Page
Trandation Time

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

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

* Notes

— Serversare not required to detect changes to the included file, and in
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" %>
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Reusable JSP Content:
ContactSection.|sp

<0 page inport="java.util.Date" %

<% - The follow ng becone fields in each servlet that
results froma JSP page that includes this file. --%

<%

private int accessCount = O;

private Date accessDate = new Date();

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

%>

<pP>

<HR>

Thi s page &copy; 2000

<A HREF="htt p//ww. ny- conpany. com " >ny- conpany. conx/ A>.

Thi s page has been accessed <% ++accessCount %

times since server reboot. It was |ast accessed from

<% accessHost % at <% accessDate %.

<% accessHost = request. get RenoteHost(); %
<% accessDate = new Date(); %
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Using the JSP Content

<BODY>
<TABLE BORDER=5 ALI| G\="CENTER'>

<TR><TH CLASS="TI TLE" >

Some Random Page</ TABLE>

<P>
| nf ormati on about our products and servi ces.
<P>
Bl ah, bl ah, bl ah.
<P>
Yadda, yadda, yadda.
<% i ncl ude file="ContactSection.jsp" %
</ BODY>
</ HTM.>
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Using the JSP Content:. Result

¥ Some Random FPage - Netscape
File Edit “iew Go Communicator Help

e e A& E G =
5 wthDDkrT'IELI’RS ,,_,_& LDEﬂtiDﬂiIhttp:,’fI|:|n:alhDstprfSDmeF{andDmPage.jap viﬁ'What'sFielated
Some Random Page

Information about our products and services.

Blah, blah, blah.

Yadda, vadda, vadda.

This page © 2001 my-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 S e
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Using JavaBeans Components
with JSP



Uses of JSP Constructs

Simple
Application e

Complex
Application

CS 4390 Web Programming

Scripting elements calling servlet
code directly

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

Beans

Custom tags

Servlet/IJSP combo
(MV C architecture)
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Background: What Are Beans?

o Classesthat 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

= |f class has method getTitle that returns a String, classis said
to have a String property named title

» Boolean properties use iIsXxx instead of getXxx

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

e Format
— <Jsp:useBean id="name" class="package.Class' />
* Purpose
— Allow instantiation of classes without explicit Java syntax

 Notes
— Simple interpretation: JSP action

<j sp: useBean i d="book1l" cl ass="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
» Makesit easier to share beans
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Accessing Bean Properties

* Format
— <|sp:getProperty name="name" property="property" />
e Purpose

— Allow access to bean properties (i.e., callsto getXxx
methods) without explicit Java programming language
code

* Notes
— <] sp:getProperty nane="bookl1l" property="title" />

IS equivalent to the following JSP expression
<0% bookl.getTitle() %
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Setting Bean Properties:
Simple Case

e Format
— <jsp:setProperty name="name"
property="property"
value="vaue"' />
e Purpose

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

e Notes

— <] sp:setProperty nane="bookl"
property="title"
val ue="Core Servlets and JSP' />

Is equivalent to the following scriptlet
cs 300 iaR00ok1. set Title(” Core %ggvgéage%nd JSP"); %
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Example: StringBean

package cwp;

public class StringBean {
private String nessage = "No nessage
speci fied";

public String get Message() {
ret urn( nessage) ;

}

public void set Message(String nessage) {
this. nessage = nessage;

}
}

e |nstalled in normal servlet directory
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JSP Page That Uses StringBean

<j sp: useBean i d="stri ngBean" class="cwp. Stri ngBean" />
<OL>
<LI>Initial value (getProperty):
<| ><j sp: get Property nanme="stri ngBean"
property="nessage" /></1>
<LI>Initial value (JSP expression):
<| ><% stringBean. get Message() %</I>
<Ll ><j sp: set Property nane="stri ngBean"
property="nessage"
val ue="Best string bean: Fortex" />
Val ue after setting property with setProperty:
<| ><j sp: get Property nanme="stri ngBean"
property="nessage" /></1>
<LI >
<% stringBean. set Message("My favorite: Kentucky Wnder"); %
Val ue after setting property with scriptlet:
<| ><% stringBean. get Message() %</I>
</ OL>
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JSP Page That Uses StringBean

#+ Using JavaBeans with JSP - Netscape

File Edit “iew Go Communicator Help

-

-

E§I 'J'Ennkmarks ﬁﬁ. Location: |http: / Ylocalhost/cwp/StingB ean. jzp -
o il

Using JavaBeans with JSP

1. Imtial walue (getProperty): Mo message specified

2. Iratial walue (JSF expression): Mo message specified

A, Walue after setting property with setProperty: Sest séring bean: Fortex

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

= (== | \Document: Done =l ie O gD 7
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Associating Bean Properties with
Reguest (Form) Parameters

 If property isa String, you can do
— <Jsp:setProperty ... value='<%-= request.getParameter("...") %>" />
e SCripting expressions let you convert types, but you have
to use Java syntax

o The param attribute indicates that:

— Value should come from specified request param
— Simple automatic type conversion performed

e Using "*" for the property attribute indicates that:

— 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
<IDOCTYPE ...>

<| sp: useBean i1 d="entry"
cl ass="cwp. Sal eEntry" />

<0% - getltem D expects a String --%
<] sp: set Property
nane="entry"
property="item D"
val ue=' <%
request. get Paranmeter("item D') %' />
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Setting Bean Properties Case 1.
Explicit Conversion & Assignment

<%
Int numMtensOrdered = 1;

try {
num tensOr dered =

| nt eger. parsel nt(request.getParaneter("numtens"))

} catch(Nunber For mat Exception nfe) {}
%>
<% - getNumtens expects an int --%
<] sp: set Property

nane="entry"

property="numtens”

val ue="<% numtensOrdered %" />
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Setting Bean Properties Case 1.
Explicit Conversion & Assignment

<%
doubl e di scount Code = 1. 0;
try {
String discountString =
request . get Par anet er (" di scount Code") ;
di scount Code =
Doubl e. val ueO (di scount String). doubl eval ue();
} cat ch( Nunber For mat Exception nfe) {}
%>
<% - get D scount Code expects a double --%
<| sp: set Property
nane="entry"
property="di scount Code"
val ue="<% di scount Code %" />
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Case 2. Associating I ndividual

Propertieswith | nput Parameters

<| sp: useBean id="entry"

class="cwp. Sal eEntry" />

<| sp: set Property
nanme="entry"
property="item D'
paran"item D' />

<| sp: set Property
nanme="entry"
property="nunltens”
param="num tens" />

<| sp: set Property
nanme="entry"
property="di scount Code"
par ane" di scount Code" />
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Case 3. Associating All Properties
with I nput Parameters
<] sp: useBean i1 d="entry"
cl ass="cwp. Sal eEntry" />

<] sp: set Property nanme="entry"
property="*" [>
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Sharing Beans

e Y OU can use scope attribute to specify where bean
IS stored

— <Jsp:useBean id="..." class="..." scope="..." />
— Bean still also bound to local variablein _jspService
o Letsmultiple servlets or JSP pages share data

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

* page
— Default value. Bean object should be placed in the
PageContext object for the duration of the current
request. Lets methods in same servlet access bean

o application
— Bean will be stored in ServletContext (available
through the application variable or by call to
getServiletContext()). ServletContext is shared by all

servlets in the same Web application (or all servietson
server if 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 it can be accessed from

regular servlet code with getAttribute and setAttribute,
as with normal session objects.

e reguest
— Bean object should be placed in the ServletRequest

object for the duration of the current request, whereit is
available by means of getAttribute
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Conditional Bean Operations

e Bean conditionally created

— Jgp:useBean results in new bean object only if no bean with same
id and scope can be found

— If abean with same id and scope is found, the preexisting bean is
simply bound to variable referenced by id
e Bean properties conditionally set

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

— The statements (jsp:setProperty el ements) are executed only if a
new bean is created, not if an existing bean is found
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Conditional Bean Creation:

AccessCountBean

public class AccessCount Bean {

}

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 set AccessCountlncrenent(int increnment) {
accessCount = accessCount + increnent;

}
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Conditional Bean Creation:
SharedCountsl.|sp

<j sp: useBean i d="counter"
cl ass="coreservl ets. AccessCount Bean"
scope="application">
<j sp: set Property nane="counter"
property="firstPage"
val ue="SharedCount sl.jsp" />
</j sp: useBean>
O SharedCountsl.jsp (this page),
<A HREF=" Shar edCount s2. j sp" >Shar edCount s2. j sp</ A>, and
<A HREF=" Shar edCount s3. j sp" >Shar edCount s3. j sp</ A>,
<j sp: get Property nane="counter" property="firstPage" />
was the first page accessed.
<p>
Coll ectively, the three pages have been accessed
<j sp: get Property nane="counter" property="accessCount" />
tines.
<j sp: set Property nane="counter"
property="accessCount| ncrenent"
val ue="1" />
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Accessing SharedCountsl,
SharedCounts2, SharedCounts3

o 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 Edit Wiew Go Communicator Help

e e A DS E D EE y

Of SharedCounts 3. jsp (this page), SharedCounts1.3p, and
charedCounts2 1sp, SharedCounts? jsp was the first page accessed

Collectively, the three pages have been accessed 13 tines.

i (== \Document: Done Kb 4
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Creating Custom
JSP Tag Libraries



Uses of JSP Constructs

Simple
Application e

Complex
Application
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Scripting elements calling servlet
code directly

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

Beans

Custom tags

Servlet/IJSP combo
(MV C architecture)
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Components That Make Up a
Tag Library

 TheTag Handler Class
— Must implement javax.servlet.jsp.tagext. Tag
— Usually extends TagSupport or Body TagSupport
— Goesin same directories as servlet class files and beans

 TheTag Library Descriptor File

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

— Goeswith JSP file or at arbitrary URL

e TheJSP File

— Imports atag library (referencing descriptor file)
— Definestag prefix
— Usestags
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Defining a Simple Tag Handler

Class

e Extend the TagSupport class
* |mport needed packages

— Import javax.servlet.jsp.*;
Import javax.servlet.jsp.tagext.*;
Import java.io.*;
e Override doStartTag
— Obtain the JspWriter by means of pageContext.getOut()
— Use the JspWriter to generate JSP content
— Return SKIP_BODY
— Trandated into servlet code at page-translation time
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Defining a Simple Tag Handler
Class. Example

| nport javax.servlet.jsp.?*;

| nport javax.servlet.]sp.tagext.?*;
| nport java.io.*;

i nport java. math.*;

i nport cwp. *;

public class SinplePrinmeTag extends TagSupport {
protected int |en = 50;

public int doStartTag() {
try {
JspWiter out = pageContext.getQut();
Bi gl nteger prine =
Prinmes. nextPrime(Prines. randon(len));
out.print(prine),;
} catch(l OException ioe) {
Systemout.println("Error generating prinme: " + ioe);
}

ret ur n( SKI P_BODY) ;
1}
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Defining a Simple Tag Library
Descriptor

o Start with XML header and DOCTY PE
o Top-level element istaglib

« Each tag defined by tag element containing:

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

— tagclass, which gives the fully qualified class name of the tag
handler. Inthiscase, | use
<tagclass>cwp.tags.SimplePrimeT ag</tagclass>

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

— Info, which gives a short description. Here, | use
<info>QOutputs a random 50-digit prime.</info>
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TLD Filefor SImplePrimeTag

<?xm version="1.0" encodi ng="13S0 8859-1" ?>
<IDOCTYPE taglib ...>
<tagli b>
<tlibversion>1.0</tlibversion>
<j spversi on>1. 1</j spversi on>
<short nane>cwp</ shor t nane>
<i nf o>
Atag library from Core Web Progranm ng 2nd
Edi ti on,
http://ww. cor ewebpr ogranmm ng. com .
</1 nfo>
<t ag>
<namne>si npl ePri me</ nane>
<t agcl ass>cwp. tags. Si npl ePri neTag</t agcl ass>
<info>Qutputs a random 50-digit prine.</info>
</tag>
</taglib>
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Accessing Custom Tags From
JSP Files

o |mport thetag library

— Specify location of TLD file
<% @ taglib uri="cwp-taglib.tld" prefix="cwp" %>
— Define atag prefix (namespace)
<% @ taglib uri="cwp-taglib.tld" prefix="cwp" %>
o Usethetags
— <prefix:tagName />
» Tag name comes from TLD file
» Prefix comes from taglib directive

— E.g., <cwp:ssmplePrime />
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Using ssmplePrime Tag

<Hl1>Sone 50-Digit Prines</H1l>
<v@taglib uri="cwp-taglib.tld" prefix="cw" %
<UL>
<Ll ><cwp:sinplePrine />
<Ll ><cwp:sinplePrine />
<Ll ><cwp:sinplePrine />
<Ll ><cwp:sinplePrine />
</ UL>
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Using ssimplePrime Tag:
Result

- Some 50-Digit Primes - Netscape

File Edt “iew Go Communicator Help

o

e AN kS d D d N

-

WtTEInnkmarks ,A{ Location: [http: / flocalhost /ovepd T agE #amplesz/SimplePrimeE xample. jzp j

Some 50-Digit Primes

® B552520380760518 14425925364 87526257346236109325253
* S4B666545136555638037539861803934663230706433552731
o S4410418758257965%02314055586112120565127 145726483
o 145364362 188326985601 1545306831167 718753592186140457

(= =b=] \Document: Done S e T |
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| ntermediate and Advanced
Custom Tags

o Tagswith attributes

 Tagsthat include their body content

« Tagsthat optionally include their body

 Tagsthat manipulate their body

 Tags that manipulating their body multiple
times (looping tags)

* Nested tags
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Tags with Attributes:
prime Tag

<Hl1>Sone N-Digit Prines</Hl>

<v@taglib uri="cwp-taglib.tld" prefix="cw" %

<UL>
<LI>20-digit: <cwp:prine |ength="20" />
<LI>40-digit: <cwp:prine |ength="40" />
<LI>80-digit: <cwp:prine |ength="80" />
<LI>Default (50-digit): <cwp:prinme />

</ UL>
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Using prime Tag: Result

E Some M-Digit Primes - Microsoft Internet Explorer

J File Edt “iew Favorites Toolz  Help |-

[ = -QJRNGIQRES BN

J Address @ http: /Ao alhost/cwpe T agE 2amples/PrimeE sample.jzp ﬂ

Some N-Digit Primes

20-digit: 32202803832239491679
A0-digit: 6657206634091561727357099946005524053317

o 20-digit
41557069270593072733338187916203903965223542415375387442486332222481331561431357
Default (50-digit): 67648745674655715012021344027143131834812065849301

H
4

|@ Dione | | Laocal intraret
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| ncluding Body Content:
heading Tag

<v@taglib uri="cwp-taglib.tld" prefix="cw" %

<cwp: headi ng bgCol or ="#C0C0C0" >

Def aul t Headi ng

</ cwp: headi ng>

<pP>

<cwp: headi ng bgCol or ="BLACK" col or="WH TE" >

Wi te on Bl ack Headi ng

</ cwp: headi ng>

<pP>

<cwp: headi ng bgCol or =" #EF8429"
font Si ze="60" border="5">

Lar ge Bordered Headi ng

</ cwp: headi ng>
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USI ng headlng Tag: Result

FI Edit “iew Go Communicator Help

EQ@%’&@ el o F 3 3

T .qt " Bookmarks J{. Location: ’http:.-’a’ll:u:alhust.-’cwp.-’TagE:-:ampIes.-’HeadingE:-:ampIe.isp

Default Heading

Large Bordered Heading

Heading with Full-Width Background

‘Z’M with Von - Standard Fout

Sl %h 2@ B 2| 4

N
EE

Csl E=B= [Document : Done



Optionally Including Tag Body:
debug Tag

<vtaglib uri="cwp-taglib.tld" prefix="cw" %

Top of regul ar page. Bl ah, blah, blah.

Yadda, yadda, yadda.

<pP>

<cwp: debug>

<B>Debug: </ B>

<UL>
<LI>Current tinme: <% new java.util.Date() %
<Ll >Requesti ng host nane: <% request. get Renot eHost () %
<Ll >Session ID: <% session.getld() %

</ UL>

</ cwp: debug>

<pP>

Bott om of regul ar page. Bl ah, bl ah, bl ah.

Yadda, yadda, yadda.
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Using debug Tag: Results

¥ Using the Debug Tag - Netscape [ (O] x|
File Edit ¥iew Go Communicatar Help

e ANamassBD @ =
¥ J'BDkaﬂVKS J LDCﬂtiDniIhttp:,’,’IDCalhDstfc-Np,fTagE):amples,’DebugExampIe.jsp 'I@'Whﬂt'SREWBd

Using the Debug Tag

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

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

¥ Using the Debug Tag - Netscape
File Edit ¥iew Go Communicatar Help

e A e was & 3

1" What's Related

Yl w§ Bookmarks & anaticlni]http;,f,f|ocalhust,fcwp,fTagExamplestebugExample
Using the Debug Tag

= == |Document: Daone

Top of regular page. Blah, blah, blah. Yadda, yadda, yadda.
Debug:

¢ Current time: Mon Apr 16 11:03:21 EDT 2001

¢ Requesting hostname: localhost

¢ Session ID: Tol010mC6608409833952431 At

Bottom of regular page. Blah, blah, blah. Yadda, yadda, yadda.
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Manipulating Tag Body:
the filter Tag

<vg@taglib uri="cwp-taglib.tld" prefix="cw" %
<TABLE BORDER=1 ALI G\=" CENTER" >

<TR CLASS=" COLORED' ><TH>Exanpl e<TH>Resul t

<TR>

<TD><PRE><cwp: filter>

<EM>Sone enphasi zed t ext. </ EM><BR>

<STRONG>Sone strongly enphasi zed t ext. </ STRONG<BR>
<CODE>Sone code. </ CODE><BR>

</cwp: filter></PRE>

<TD>

<EM>-Sone enphasi zed t ext. </ EM><BR>

<STRONG>Sone strongly enphasi zed t ext. </ STRONG<BR>
<CODE>Sone code. </ CODE><BR>

</ TABLE>
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Using thefilter Tag: Results

- HTML Logical Character Styles - Netscape

File  Edit

YWiew o Communicator Help

-

v o Aot g d @ E

J'Emkmarks ,J_E{ Location: |http: / Alocalhost/owpd T agE samples/FilterE xample.jzp

HTML Logical Character Styles

Physical character styles (B, I, etc) are rendered consistently in different browsers. Logical character styles,

however, may be rendered differently by different browsers. Here's how your browser (Mozillaid 7 [en] (Win%s,
1) renders the HTML 4.0 logical character styles:

Example

| Result

<EM>3ome emphasized text.</EM=<BR>
<HTRONG>Jome strongly emphasized text.</3TRONG><ER>
<CODE*Some code.</CODE=<BR>
<HAME>3ome sample text.</IAMP><EBR>
<EBD>3ome keyboard text.</KED><EBR>
<DFN=A term being defined.</DFN><EBR>
<WAR=& wariable.</VAR><BER>

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

Some emphasized text

[dome code.

ESDME Sample text.
ISDME kevhoard text.
A term being defined.

A variables,

A citalion or reference.

Some strongly emphasized text.

([ ==
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Manipulating the Body Multiple
Times: therepeat Tag

<v@taglib uri="cwp-taglib.tld" prefix="cw" %
<QOL>
<I-- Repeats Ntines. A null reps val ue
neans repeat once. -->
<CWp: r epeat
reps=' <% request.getParaneter("repeats") %' >
<LI ><cwp: prine | engt h="40" />
</ cwp: repeat >
</ OL>
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Using the repeat Tag: Results

3 Some 40-Digit Primes - Microsoft Internet Explorer

J File  Edit “iew Fawortes  Toolz  Help

| Qs -9

_I Address @ http: A flocalhost/cwpd T agE wamples/RepeatE xample. |4

e I

Some 40-Digit Primes

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

FI04278848469 2290626486 305930658223253

565491 1225096557 356845597 1755232574 136573
44402507 755639501 2458867 1855331785776667
4557511042237 3 2532638625 7256572885741057
58447656124 19553852527 1 1786252246464 577

287682270544 1674101514196529821727593631
Q6659852631 98520747452458515545915555401

i AR S
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Nested Tags: theif Tag

<vg@taglib uri="cwp-taglib.tld" prefix="cw" %
<cwp:if>

<cwp: condi ti on>true</ cwp: condi ti on>

<cwp: then>Condition is true</cwp:then>

<cwp: el se>Condition is fal se</cwp: el se>
</cwp:if>

Some coi n tosses: <BR>
<cwp:repeat reps="10">
<cwp:if>
<cwp: condi ti on>
<% Math.random() < 0.5 %
</ cwp: condi tion>
<cwp: t hen><B>Heads</ B><BR></ cwp: t hen>
<cwp: el se><B>Tai | s</ B><BR></ cwp: el se>
</cwp:if>
</ cwp: r epeat >

CS 4390 Web Programming Java Server Pages
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Using the if Tag: Results

¥ 1f Tag Example - Netscape

File  Edit “iew Go Communicator Help

(4> 3R 0340 o

-.“tvE!Dcukmarks \,!{. Lu:u:atiu:un:Ihttp:.-".-"lu:u:alhu:ust.-"u:wp.-"TagE:-:ampIes.-"IfE:-:ample.isp j

If Tag Example

Condition i3 true
Eequest is not using S5L

Some coln tosses:
Heads
Tails
Heads
Tails
Tails
Heads
Tails
Heads
Heads
Heads

= (== | |Document: Done
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| ntegrating Servlets
and JSP

The MV C Architecture



Uses of JSP Constructs

Simple
Application ¢ Scripting elements calling serviet
code directly

o Scripting elements calling servlet
code indirectly (by means of
utility classes)

 Beans

Complex o Custom tags

APPIICation | <\ 1t/ ISP combo
(MV C architecture)
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Why Combine Serviets & JSP?

o Typica picture: use JSP to make it easier to develop and
maintain the HTML content
— For ssmple 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
e But, that's not enough
— For complex processing, JSP is awkward

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

e Approach

Original request is answered by a serviet

Servlet processes request data, does database |ookup, accesses
business logic, etc.

Results are placed in beans
Request is 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

o Firdt, call the getRequestDispatcher method of

ServletContext
— Supply aURL relative to the Web application root
— Example
= String url = "/presentations/presentationl.sp";

RequestDispatcher dispatcher =
getServletContext().getRequestDispatcher(url);

e Second

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

— Call include to insert output of destination page
< 1300200 then continue on. See book. ages
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Forwarding Requests.
Example Code

public void doGet (Ht tpServl et Request request,
Ht t pSer vl et Response response)
throws Servl et Exception, | CException {
String operation = request. getParaneter("operation");
| f (operation == null)
operation = "unknown";

| f (operation.equal s("operationl")) {
got oPage("/ operati ons/ presentationl.jsp",
request, response);
} else if (operation.equal s("operation2")) {
got oPage("/ operati ons/ presentation2.jsp",
request, response);
} else {
got oPage( "/ oper ati ons/ unknownRequest Handl er. j sp",
\ request, response);

}
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Forwarding Requests.
Example Code (Continued)

private void gotoPage(String address,
Ht t pSer vl et Request request,
Ht t pSer vl et Response response)
throws Servl et Exception, | OException {
Request D spat cher di spatcher =

get Servl et Cont ext (). get Request Di spat cher (addr ess) ;
di spat cher. forward(request, response);

}
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Reminder: JSP useBean

Scope Alternatives

e reguest
— <Jsp:useBean id=".

* SESSI0ON
— <Jsp:useBean id=".

o application

— <Jsp:useBean id=".
* page

— <Jsp:useBean id=".

or just
<jsp.useBean id="..." class="..." />

cs aao0 W HS,SEAPRE 1S NOt used In MM Caechitecture 109

class="..." scope="reguest" />

class="..." scope="session" />

class="..." scope="application" />

class="..." scope="page" />



Storing Data for Later Use:
The Serviet Request

* Purpose

— Storing datathat servlet looked up and that JSP page will use only
In this request.

o Servlet syntax to store data
SomeClass value = new SomeClass(...);

request.setAttribute("key", value);
/Il Use RequestDispatcher to forward to JSP page
o JSP syntax to retrieve data
<jsp:useBean
id="key"
class="SomeClass"
scope="request" />
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Storing Data for Later Use:
The Session Object

* Purpose

— Storing datathat serviet looked up and that JSP page will usein
this request and in later requests from same client.

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

o JSP syntax to retrieve data
<jsp:useBean
id="key"
class="SomeClass"
scope="session" />
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Storing Data for Later Use:
The Servlet Context

* Purpose

— Storing datathat serviet looked up and that JSP page will usein
this request and in later requests from any client.

o Servlet syntax to store data
SomeClass value = new SomeClass(...);
getServletContext().setAttribute("key", value);
Il Use RequestDispatcher to forward to JSP page
e JSP syntax to retrieve data
<jsp:useBean
id="key"
class="SomeClass"
scope="application" />
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An On-Line Travel Agent

T Euct fowaitabie Flgghta - Miceexelt intemet Explaia

/3 Online Travel Quick Search - Microsoft Internet Explorer

| B EM Vs Fovoies Took Hep
e E e o e SRR
J File  Edit \iew Favorites Tool:  Help

| T 1 T WSy R T ——— ! S l;rkr“i
H

€9 Q& QARSI BB Best Available Flights

| Address I@ hittp: Ao alhosttravelquick-zearch, htrl j 6o “ Links **

_I Fiding Bights for Tor Hacker

- - Fava Abrways Flight 1522 (455 95)
Online Travel Quick Search

Omtgoing: Leaves Bakimere ar 500 AW ca 33000, aerfning in Los Angedes af 3:15 FIM (1 stop -- Java, Indenssia)
Retwn: Leaves Log Argeles & 900 AW on 52500, arvng 0 Bakimeee o 315 FR 0 sap — S bbcrosystens)

Email address: |joe@samehost.com

Pazsword: Im

Rerviet Express Flight 2612 (4505 95)
Origin: |Ela|tim0re

Ombguoimg;: Leaves Baltimers ak 530 AN on 32000, ardving o Los Angeles ot 43:15 FM (1 sbop - Flaw stlants).
Ratwrn: Leamas Log Angelas of 3230 AW on 32500, armeng in Eghmers atd:15 PR (] srop -- Hesr AHank)
Destination: |Los Angeles
Start date (WMDY Y |3£2WDD Grook Allines Flight 5 14149 8674 00}
End date (MMN/DDIT Y |3."'25.1’UD

Cmbgome Leawes Batiwiors ab 10:02 37 AN o R2000, arrmmng in Los Anpeles ab 22219 FM (1 steg - JHID
Rebarn: Lesras Lo Angeles ab 100237 AR on 3259000, sormang o Bathmors o 222510 P (1 dop — WITh

Airlme  Fregaent Flyer Humber
Jam birungs 321.0290.T

[Tiabeod -
Southwest 148345
BookFlight | RentCar | Find Hotel | Edit Account
Credit Card: JavaSmart Card (O00-30000-X0000-3 120
Hal for 24 Hows
Not vet a member? Get a free account here.
= Hoak
|@ Done l_l_ -_'E'E Local intranet 4| v [ [y Locd et j
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JSP Review



Review: JSP | ntroduction

o JSP makesit easier to create/maintain HTML,
while still providing full accessto serviet code

o JSP pages get trandated into serviets

— Itisthe 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
ss4@theprtechnol ogies use simitarapproach, but s

aren’t ac nnritahlae and Ann't lat \vni1 11 Tava for the



Uses of JSP Constructs

Simple
Application ¢ Scripting elements calling serviet
code directly

o Scripting elements calling servlet
code indirectly (by means of
utility classes)

 Beans

Complex o Custom tags

APPIICION | oy 16t/ ISP combo
(MV C architecture)
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Review: Calling Java Code
Directly: JSP Scripting Elements

o JSP Expressions

— Format: <%= expression %>

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

— Format: <% code %>
— Inserted verbatim into the _jspService method

o JSP Declarations
— Format: <%! code %>
— Inserted verbatim into the body of the servlet class

 Predefined variables
CS439°"Y%(§[3@§t“mFésponse out sessr]éYﬁseaﬁﬁPPéatlon 17
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Review:. The JSP page Directive:
Structuring Generated Serviets

e Theimport attribute

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

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

e TheisThreadSafe attribute

— Turns off concurrent access
— Consider explicit synchronization instead
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Review: Including Filesin JSP

Documents

e <|sp:include page="Relative URL"
flush="true" />
— Output inserted into JSP page at request time
— Cannot contain JSP content that affects entire page

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

e <0@ includefile="Relative URL" %>

— File getsinserted into JSP page prior to page translation

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

— Changes to included file might require you to manually
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Review: Using JavaBeans
Components with JSP

» Benefits of jp:useBean
— Hides the Java programming language syntax
— Makes it easier to associate request parameters with
obj ects (bean properties)
— Simplifies sharing objects among multiple requests or
servlets/IJSPs
e |Sp:useBean
— Creates or accesses a bean
* |Sp:getProperty
— Puts bean property (i.e. getXxx call) into output
&s &m%mg ty Java Server Pages 120

— Sets bean property (i.e. passes value to setX xx)



Review: Creating Custom
JSP Tag Libraries

e [For each custom tag, you need

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

— Anentry inaTag Library Descriptor file

— A JSPfile that imports library, specifies prefix,
and uses tags

o Simpletags
— Generate output in doStartTag, return SKIP_BODY

o Attributes
— Define setAttributeName method. Update TLD file

&s 4@@%@%@11: Java Server Pages 121
— doStartTag returns EVAL BODY INCLUDE



Review: | ntegrating Servlets and
JSP

« UseMVC (Model 2) approach when:

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

o Architecture
— A servlet answers the original request

— Servlet doesthe real processing & stores resultsin
beans
= Beans stored in HttpServletRequest, HttpSession, or
ServletContext
— Servlet forwards to JSP page via forward method of
RequestDispatcher

cs 439 WSPopageweads data from beansyraaeans of 122
|Sp:useBean with appropriate scope (request, session, or



More | nformation

COore

o Core Sarviets and JavaServer Pages SRS
— http://www.coreservlets.com _ B
— More detail on all topics presented here Em
 More Sarviets and A
JavaServer Pages
— http://www.moreservlets.com

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

e Servlet home page
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o JavaServer Pages home page




