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How A JSP Is Processed

. Much like a servlet, a JSP must first be processed by a web server before
It can be displayed in a web browser. The web server must support JSPs
and the JSP page must be stored in a file with a . jsp extension. The
web server translates the JSP into a Java servlet, compiles the servlet, and
executes it. The result of the execution is sent to the browser for display.
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More On JSP Scripting Constructs

There are three main types of JSP constructs:
scripting constructs, directives, and actions.

Scripting elements allow you to specify Java code
that will become part of the resultant servlet.

Directives enable you to control the overall structure
of the resultant servlet.

Actions enable you to control the behavior of the
JSP engine.

We’ll look in more detail at all of these, starting
with the scripting constructs.
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Scripting Constructs

There are three main types of JSP scripting
constructs that can be used to insert Java code Into a
resultant servlet: expressions, scriptlets and
declarations. Recall that there are also comments
and escape seguences.

A JSP expression is used to insert a Java expression
directly into the output. It has the following form:

<%= java expression %>

The expression is evaluated, converted into a string,
and set to the output stream of the servlet.
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Scripting Constructs

A JSP scriptlet enables you to insert a Java statement into the
servlet’s jspService method which is invoked by the service
method. A JSP scriptlet has the following form:

<% java statement %>

A JSP declaration is for declaring methods or fields into the
servlet. It has the following form:

<%! java declaration %>
HTML comments have the form:
<l-- HTMIL, comment -->

If you don’t want the comment to appear in the resultant HTML
file, use a JSP comment which has the form:

<%-- JSP comment -->
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Ei' *:\ Program Files\Apache Software Foundation\Tomcat 7.0_Tomcat7.0.22\webapps\CNTA714\jsp\Co - II:Ilil
File Edit Search Wiew Encoding Language Settings Macre Run  Plugins Window ? X

o HE 5 @ 40 € || 2 = B8 =1 |ER = ENDMBERE,| %

B toc html |. bannerhtml  [=] Computeloan html |

< 1—— Computeloan.html --> ComputeLoan.htmI
<html>

E{head}

<rtitlerCompuntelLoan</tcitcle>
< /head>
~body bgcolor=white i EN-US link=bhlue wlink=hlue
s=tyvle="tab-interval:.5in">

<font =2ize = Sx<b>Compute Loan Payment</b></ font>

= <form method="get" action="/CHT4714/=p/CompuntelLoan. jsp"><p><p><br>

Loan Amonunt <input type="text" name="lcocanfmount"><br><br>

Annual Interest Rate <input tvpe="text" name="anmmallnterestRate"><br><br>

Homber of Years <input type="text" name="nmmberOf¥ear=" size="3"><br></p><p>
<input type="zsubmit" name="Suobmit" wvalue="Compnte Loan Payment">>

e I TN o Y o T %

o O V¢

<input type="reset" value="Reset">
B </ o>
E </ form>
- </ body>
</ html>

12
13
14
15
1&

Hyper Text M length : 710 lines : 18 Ln:18 Col:1 Sel:0 Macintosh |ANST sz

; il |
f"‘Smrtl | G &

0 J 0 Processing a forwar... | EH‘-‘ “E’*E\Prﬂgrﬂmﬁﬁ_ |E'_|"m t&% Iﬁﬂ:} 4:12 PM
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Eile Edit Search View Encoding Language Settings Macro FRun  Plugins  Window 2

o HE 5 @4 DN e |t 2 |EE 51| EE| DB R )|
[~ Computeloan jsp |

2 <html> |
3 E{head}

4 <titlexComputeloan</title>

5 - </head><body bgcolor=white background=imagessbackground.jpg lang=EN-T35 link=blus wvlink=blus

6 —Jztyle="tab-interval:.5in'>

7 E—%{% double loanimount = Double.parselDouble | reguest.getParameter (" locanfmount™)) -

Z double annuallnterestBate = Double.parselDouble (request.getParameter ("annualInterestBate™) ) »

g double number0f¥ears = Integer.parselnt {regquest.getParameter |("nurnkberlifearcs"™)) -

10 double monthlyInterestRate = annuallnterestBate / 12007

11 double monthlyPayvment = loanfimount * monthlyInterestRate S

2 (1 -1 f Math.pow({l + monthlyInterestRate, numberOfYears * 12)):

13 double totalPayvment = monthlyPayment * number0fY¥ears * 12:

14 - B
15 <bx»<fcnt size = 7> Loan Details </bx/Icntx><br><br>

f [Fl«font size = 5>
17 Loan Amount:
18 <%= loanfmount %> <brx><bri
Al Anmual Interest Rate:
20 <%= anmualTnterestRate #%> <bri><brs>
21 Hunber of Years:
22 <%= number0f¥ears 3> <bri><br>
23 [l<by]
24 Monthly Payment:
25 =&= """ 4+ monthlyPayment 2> <br><br>
26 Total Payment:
27 <@B= """ 4+ totalPayment 2> <br><br> e
28 - </ b
29 | </body> |
JavasServer |Ieng1:h 1 1089 lines : 30 |Ln 123 Col:4 Sel:0 |Dns"|.'|.l'l.|'induw5 |ANSI |INS o
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Computeloan - Opera - i
Mf@ ComputelLoan X 1 L

e =) O~ | & web | localhost:8080/CNT4714/jsp/Computeloan.html

Compute LLoan Payment

Loan Amount [180000

Annual Interest Rate [6

Number of Years |15|

Compute Loan Payment | Reset

)

] = .’: <o | — : TS - .
:’Startl | m & 0 ”0 Computeloan - Opera jsp ” SE gy s 416PM
o (Ca ] TS =/ [
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Computeloan - Opera
u Opera J|ComputeLoan ”‘1 o
- =

D O & Web | localhost:3080/CNT4714/ijsp/Computeloan.jsp

L.oan Details

LLoan Amount: 180000.0
Annual Interest Rate: 6.0

Number of Years: 15.0

Monthly Payment: $1518.9422904872322

Total Payment: $273409.6122877018

B0 & 7 & | view (120%) | - —>

|3avaserver length : 1089 lines : 30 ln:23 Col:4 Sel:0 IDos\windows |ansT Ns

erver

['Start| | 55 ®m € O || O computetoan-o.. s |§{C:\ProgramFiles\Ap--- |[Z3@ hago =z 420pm
=eI=E ST vmware
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Scripting Example Using Directives

H{ C:%Program Files\Apache Software Foundation\Tomcat 7.0_Tomcat7.0.22\Zwebapps\CNTA7F14\WEB-I - |I:I|i|
File Edit Search WView Encoding Language Settings Macro Run  Plugins Window 7 X

| e HEHE 5 & 4O oe (it s|[EE| 0| = =D e | e
B Computeloan jsp I- ComputeloanZjsp  [=] Leoanjava |

1 package code; [
2

3 Elpuklic class Loan |

4 private doubkle annuallnterestRate;

5 private int numlfYears:

G private doubkle loanfmount:

T private Jjava.util.Date loanDate:

9 F** Default constructor */

10 = public Loan{) |

11 this{7.5, 30, 100000} : L
12 & }

13

14 =1 F** Construct a locan with specified annual interest rate,

15 number of years and locan amcunt

G & * J

17 pubklic Loan{double annuallInterestBRate, int numlfYears,

18 = double loanfimount) |

19 this.anmialInterestBate = annualInterestRate:

20 this.mamlf¥ears = numJfYears:;

21 this.loanfdmount = loanfmount:

22 loanDate = new Jjava.util.Datce() -

23 = }

24
25 S** Beturn annualInterestRate */f
26 =l pubklic double gethnnualInterescRate () |
27 return annualInterestBRate;
28 |} =1

Java source length : 1721 lines @ 72 Ln:1 cCol:1 Sel:0 U |ANSI s
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¥ C:\Program Files\Apache Software Foundation\Tomcat 7.0_Tomcat7.0.22\webapps\CNT4714\WEB-I - O] x|
Eile Edit Search View Encoding Language Settings Macro FRun  Plugins  Window 2 X

c AR S cE|ldDW e (i 2 s |EBE(%1[FO DN BRE| Y
B Computeloan jsp I- ComputeloanZjsp [=] Loanjava |

29 |

30 S*% et a new annualInterestBate */f

31 [l public woid setinnualInterestRate (double annualIntereatRate) |

2 this.annual InterestBate = anmuallInterestRate:;

33 E }

34

35 J** RBeturn numdfY¥ears */

36 [F] pubklic int getHumOiYears() |

37 return numdfY¥ears;

g I

35

40 S** Set a new numbf¥ears */

41 ] pubklic wvoid setNumlfYears(int numdf¥earsa) |

12 this.numdf¥ears = numlfY¥ears;

43 E }

44

45 S*% Beturn loandmount */

4a ] public double getLoanfmount() |

47 return loanfmount:

43 E }

439 (-

50 J** Set a newlocanfmount */

al [F] public woid setloanfmount (doubles loanfmount) |

52 this.loanimount = loanidmount;

53 | }

54

55 S** Find monthly payment */

56 [ public double monthlyPayment{) | ;I
Java source length : 1721 lines : 72 Ln:1 Col:1 sel:0 UM |ANST s
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B C:\Program Files\Apache Software Foundation\Tomcat 7.0_Tomcat7.0.22\webapps\CNT4714\WEB-I - 0| x|
File Edit Search View Encoding Language Settings Macro Run  Plugins Window ? X

| c OB E - Bl4DRae(th+sBES51ED PR QY

B Computeloan jsp |. ComputeloanZjsp  [= Loanjava |

54 s
55 /** Find monthly payment */

56 [ public double monthlyPayment() |

57 double monthlyInterestRate = annuallnterestRate / 1200;

S8 return loanAmount * monthlyInterestRate / (1 -

59 (Math.pow(l / (1 + monthlyInterestRate), numOfY¥ears * 12))):

60 -]

61

62 f** Find total payment */

63 [ public double totalPayment() {

od return monthlyPayment () * numOfY¥ears * 1:2:

69 -

a7 /** Beturn loan date */

62 [ public java.util.Date getLoanDate() |

69 return loanDate;

70 -

71 } —
73 | _IJ

Java source length : 1721 lines : 72 Ln:1 Col:1 sel:0 N ANST ms
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E C:\Program Files\Apache Software Foundation\Tomcat 7.0_Tomcat7.0.22\webapps\CNT4714 - |I:I|i|
Eile Edit Search Wiew Encoding Language Settings Maoo Run Plugins  Window 2 x
s HE - S 40 De | bl x = A= 9[FE0 (@ w6 E| L%
e =i ComputeloanZisp | / JSP directive to include a Java class.

1 <! — ComputelLoand.jsp —> (B

2 <html>

3 E{head}

4 <titlexConputeloan</title>

5 - </ head>body bgcolor=whitse packground=images/background.jpg lang=EN-TU5 link=blu= wlink=blus

] [El=ztvle='tab-interval:.5in’

T <%E page import = "code -II.Dan“ e

g El=# double loanimount = Double.parseDouble (| request.getParameter ("loanfmount™) ) :

10 double annuallnterestBate = Double.parselDouble (request.getParameter ("ennuasllInterestBate™) )

11 int numberOf¥ears = Integer.parselnt (request.getParameter {"nunberifYears™)) -

2

13 Loan loan = new Loan (anmaallnterestRate, numberOf¥ears, loanfmount) ;

14 - B>

15

i <b><font size = 7> Loan Details </b></font><br><br>

17 El«font size = 5>

g Loan Amount:

Al <@%= loanimount 3> <br><br>

20 Annmual Interest Rate:

21 <@= annuallnterestRate 3> “<br><br>

22 Hunler of Years:

23 <@= numberOfY¥ears 8> <br><br>

24 =<k

25 Monthly Payment:

28 <= """ + lpoan.monthlyPayment () ¥ “brr<br>

27 Total Payment: b

28 <B= ":" + loan.totalPayment () > <brx<br>

29 - < /b |
JavasServer |Ier1gth 1950 lines : 31 |Lr1 17 Col:25 Sel:0 |Dus"|,'|.l'l.|'induw5 |ANSI |INS 5
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Scripting

ey

Computeloan - Opera B n
M'@Comwbﬂoan X1 L J

G D) O~ | @ web | localhost:8080/CNT4714/isp/Computeloan2.html

Example Using Directives

m— ™

Pl

Compute LLoan Payment

Loan Amount [250000

Annual Interest Rate |8

Number of Years |15

Compute Loan Payment | Reset

()
s

| D “: [ «] | | ——yr N . )
f"StartI | m &0 ”O Computeloan - Opera ' jsp ”E_{@ gn s 428PM

==kl Yele vmware
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=

cripting Example Using Directives

Computeloan - Opera

L N

<

MME]ComputeLoan X‘l £

> ] S & web localhost: 8080 /CNT4714/jsp/Computeloan2.jsp

L.oan Details

LLoan Amount: 250000.0
Annual Interest Rate: 8.0

Number of Years: 15

Monthly Payment: $2389.130210825893

Total Payment: $430043.43794866075

0 & 7 o = P

:’Startl J = m eE O Jlo Computeloan - Opera ' jsp IIZ@Q% meds 4:28PM
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JSP Standard Actions

JSP standard actions provide programmers with access to
several of the most common tasks performed in a JSP, such
as Including content from other resources, forwarding
requests to other resources and interacting with JavaBean
software components.

JSP containers process actions at request time.

Actions are delimited by <jsp: action> and </jsp:
action>, where action Is the standard action name.

In cases where nothing appears between the starting and ending tags,
the XML empty element syntax <jsp: action /> can be used.

¢
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JSP Standard Actions

<Jsp: include>

Dynamically includes another resource in a JSP. As the JSP executes,
the referenced resource is included and processed.

<jsp: forward>

Forwards request processing to another JSP, servlet or static page.
This action terminates the current JSP’s execution.

<Jjsp: plugin>

Allows a plug-in component to be added to a page in the form of a
browser-specific object or embed HTML element. In the case of a
Java applet, this action enables the browser to download and install
the Java Pug-in, if it is not already installed on the client computer.

<jJsp: param>

Used with the include, forward and plug-in actions to specify
additional name-value pairs of information for use by these actions.

CNT 4714: JSPs — Part 2
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JSP Standard Actions

JavaBean Manipulation

<Jjsp: useBean>

Specifies that the JSP uses a JavaBean instance (i.e., an object of the
class that declares the JavaBean). This action specifies the scope of
the object and assigns it an ID (i.e., a variable name) that scripting
components can use to manipulate the bean.

<Jjsp:setProperty>

Sets a property in the specified JavaBean instance. A special feature
of this action is automatic matching of request parameters to bean
properties of the same name.

<Jsp:getProperty>

Gets a property in the specified JavaBean instance and converts the
result to a string for output in the response.

CNT 4714: JSPs — Part 2
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<jsp: include> Action

JSPs support two include mechanisms — the <jsp: include>
action and the include directive.

Action <jsp: include> enables dynamic content to be
Included in a JSP at request time. If the included resource
changes between requests, the next request to the JSP
containing the <jsp: include> action includes the
resource’s hew content.

The include directive copies the content into the JSP
once, at JSP translation time. If the included resource
changes, the new content will not be reflected in the JSP that
uses the include directive, unless the JSP is recompiled,
which would normally occur only if a new version of the JSP
were installed.

=
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A JSP Using the <jsp: include> Action

<?xml version = "1.0"?>
<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Strict//EN"
"http://www.w3.0rg/TR/xhtmll/DTD/xhtmll-strict.dtd">

<!-- include.jsp -->

<html xmlns = "http://www.w3.0rg/1999/xhtml">
<head>
<title>Using jsp:include</title>
<style type = "text/css">
body {
font-family: tahoma, helvetica, arial, sans-serif;
}
table, tr, td {
font-size: 1.lem;
border: 3px groove;
padding: 5px;
background-color: #dddddd;
}
</style>
</head>
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<body>
<table>

<tr>
<td style = "width: 250px; text-align: center">

<img src = "smallucf.gif"
width = "140" height = "93"
alt = "pegasus logo" />
</td>

<td>
<%-- 1include banner.html in this JSpP —-%>

<jsp:include page = "banner.html"
flush = "true" />
</td>
</tr>

<tr>
<td style = "width: 250px">

<%-- include toc.html in this JSP --%>
<jsp:include page = "toc.html" flush = "true" />

</td>
<td style = "vertical-align: top">
<%-- include clock2.jsp in this JSP --%>
<jsp:include page = "clock2.jsp"
flush = "true" />
</td>
</tr>
</table>
</body>
</html>

Dr. Mark Llewellyn ©
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Banner.html

<!-- Dbanner.html ——>
<!-- banner to include in another document -->
<div style = "width: 800px">
<p>
CNT 4714 - Enterprise Computing
<br />
Fall 2011 Semester - University of Central Florida
</p>
<p>
<a href = "mailto:markl@cs.ucf.edu">markl@cs.ucf.edu</a>
</p>
</div>
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Table of Contents (toc.html)

<!-- toc.html -——>

<!-- contents to include in another document -->

<p><a href = "http://www.cs.ucf.edu/courses/cnt4714/£fal12011">
CNT 4714 Course Webpage

</a></p>

<p><a href = "http://www.cs.ucf.edu/faculty/markl.html">
Instructor's Webpage

</a></p>

<p><a href =

"http://www.cs.ucf.edu/courses/cntd4714/fall2011/code.html">
Code Download Page

</a></p>

<p><a href =

"http://www.cs.ucf.edu/courses/cntd4d714/fall2011/homework.html">
Programming Assignments Page

</a></p>

<p>Send questions or comments about this site to
<a href = "mailto:markl@cs.ucf.edu">

markl@cs.ucf.edu

</a><br />

</p>
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Clock2.jsp

<!-- clock2.3jsp
<!-- date and time to include in another document via redirection -->
<table>
<tr>
<td style = "background-color: black;">
<p class = "big" style = "color: cyan; font-size: 3em;
font-weight: bold;">
<%-- script to determine client local and --%>
<%-- format date accordingly -=%>
<
// get client locale
Java.util.Locale locale = request.getlLocale();

// get DateFormat for client's Locale
Java.text.DateFormat dateFormat =
Java.text.DateFormat.getDateTimeInstance (
Java.text.DateFormat.LONG,
Java.text.DateFormat.LONG, locale );
<%-- end script --%>
-—- output date --%>
dateFormat.format ( new java.util.Date() %>

</table>
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Using jsp:include - Opera

Mark - TestBed Server - VMware Player

File - Wirtual Machine ~ Help -

- )

LWV cpera I[,_,Si,_,EI jsprinReload (Cri+R) [ |00

& Wweb localhost: 3080 /CNT47 14 isp/findude.jsp "— Search

4

UCF

CNT 4714 Course
Webpage

Instructor's
Webpage

Code Download
Page

Programming
Assignments

Page

Send questions or
comments about
this site to
markl@ cs.ucf.edu

CNT 4714 - Enterprise Computing
Fall 2011 Semester - University of Central Florida

markl@cs.ucf.edu

October 18, 2011 4:06:50 PM EDT

Execution of include.jsp

o

0 & I G

Feload (Ctrl+R)

Ig’c:‘ﬁmgram Files\ap... || ﬁ t&.ﬁg @[ﬂ]j 407 PM

:'Startl J __="|£. m e O “D Using jspeinclude -... I jsp
To direct input to this vitual machine, press Cil+3. ._QLEQ =) %@% =
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<jsp: forward> Action

JSP action <jsp: forward> enables a JSP to forward
request processing to a different resource, such as an error

page.

Request processing by the original JSP terminates as soon as
the JSP forwards the request.

In the next example, this action is illustrated by forwarding a
welcome request to another welcome page. JSP
forwardl.jsp  forwards the request to JSP

forward2.jsp. The forwarding action requests a date
and time at which the original request was received that is
forwarded.

¢
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Initial Forward JSP (forwardl.jsp)

<?xml version = "1.0"?>
<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Strict//EN"
"http://www.w3.0rg/TR/xhtmll/DTD/xhtmll-strict.dtd">
<!-- forwardl.jsp -->
<html xmlns = "http://www.w3.0rg/1999/xhtml">
<head>
<title>Forward request to another JSP</title>
</head>
<body>
<% // begin scriptlet
String name = request.getParameter( "firstName" );
if ( name != null )
{

<%-- end scriptlet to insert fixed template data --%>

<jsp:forward page = "forward2.]sp">
<Jjsp:param name = "date"
value = "<%= new Jjava.util.Date() %>" />
</jsp:forward>

// continue scriptlet
} // end if
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Initial Forward JSP (forward1.|sp) (cont)

else

{
> <%-- end scriptlet to insert fixed template data --%>

<form action = "forwardl.jsp" method = "get">
<p>Type your first name and press Submit</p>

<p><input type "text" name = "firstName" />
<input type = "submit" value = "Submit" />
</p>
</form>

<% // continue scriptlet
} // end else
%> <%-- end scriptlet --%>

</body>
</html> <!-- end XHTML document -->
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Forward2 JSP (forward?2.jsp)

<?xml version = "1.0"?>
<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Strict//EN"
"http://www.w3.0rg/TR/xhtmll/DTD/xhtmll-strict.dtd">
<!-- forward2.jsp —-->
<html xmlns = "http://www.w3.0rg/1999/xhtml">
<head>
<title>Processing a forwarded request</title>
<style type = "text/css">
.big
{

font-family: tahoma, helvetica, arial, sans-serif;
font-weight: bold;
font—-size: 2Z2em;

}
</style>
</head>
<body>
<p class = "big">
Hello <%= request.getParameter( "firstName" ) %>,
Your redirection request was received <br /> and
forwarded at

<br />
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Forward2 JSP (forward?2.jsp) (cont)

</p>
<table style = "border: b6bpx outset;">
<tr>
<td style = "background-color: black;">
<p class = "big" style = "color: cyan;">
<%= request.getParameter( "date" ) %>
</p>
</td>
</tr>
</table>

</body>
</html>
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ST

i Mark - TestBed Server - VMware Player File v Virtual Machine v Help v Sl
Forward request to another JSP - Opera 18| x|
m [#]Forward request to anot... % 1 & o

Original request is
invoked by
forwardl.jsp

& = D o~ @ web |localhost:3080/CNT4714/jsp/forward1.jsp

Type vour first name and press Submit

[Mark Submit

B0 & 7 & | vew(120%) [ = . :
:"Startl J =mEOD JlOForwardrequestt.. Z jsp |L:{C:\°rogramFiles\Ap... ”tf_’_}@@b mylln 4:08PM
=lol=holo T/ ule vmware
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‘s pmsiwafomal‘dedmt'opem ] -IE'.&
L’OﬂJ ‘ DProcessing a forwardedr... ' 8

€« » D 3.

\/ Forward?2.jsp receives
forwarded request for
service with firstName

Hello Mark, passed as a

parameter

Your redirection request was received
and forwarded at

Tue Oct 18 16:08:49 EDT 2011

0 & v 6
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