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0 Administrative Issues — Lectures

(I Mar 31 (Mon), 9 — 12 o’clock
[1L1 — Introduction to JSP & Servlets

(] Apr 2 (Wed), 9 — 12 o'clock
[1L2 — JavaBeans and JDBC
LI Apr 7 (Mon), 9 — 12 o’clock

[ Definition of course project
[1L3 — Custom Tags, JSTL and Deployment

LI Apr 11 (Fri), 13 — 16 o’clock
[1L4 — XML Processing with JSP
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0 Administrative Issues — Labs

(I Mar 31 (Mon): 13 — 16 o’clock
] Refreshing your Java (+ First JSP/Servlet exercise)
(1 Apr 1 (Tue): 13 — 16 o’clock
Apr 2 (Thu): 13 — 16 o'clock

[1JSP/Servlet, JavaBeans, JDBC exercises

L1 Apr 4 (Fri): 13 — 16 o’clock —
Apr 9 (Wed): 13 — 19 o’clock
Apr 16-18 (Wed-Fri): 13 — 19 o’clock Unsupervised
Apr 21 (Mon): 13 — 19 o’clock — (regular visits)
Apr 23-25 (Wed-Fri): 13 — 16 o’clock
-
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0 Administrative Issues — Exam

1 Apr 30 (Wed), 14 — 19

[ written examination

[Jin English - dictionary is allowed
[ May 5 (Mon)

I Projects due
1 May 12 (Mon), [Time TBD]

] Distribution of Examinations (tentavisning)
1 May TBD (TBD), [Time TBD]

[l re-exam

[1in English - dictionary is allowed
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1. Introduction
I Web Applications, Java EE, Servlets, JSP, Literature

2. Installation
1 JDK, Tomcat, NetBeans

3. JSP — Basics
4. Servlets — Basics
5. JSP — Details

[ Comments, Thread Safety, Predefined Variables,
Scopes, JSP Actions, Exceptions, ...

. I .
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1 Introduction — Web Applications

-1 Web Development

AG Systembiologie

I particularly dynamic content

I interaction — web applications

L1 Web Applications
] delivered to the users over a network
I require a thin client (web browser) only — universal client
L] updating and maintaining is simple
] platform independent in theory (referring to the client)

[ webmail, wikis, weblogs, online auctions (ebay), ...
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1 Introduction — Web Applications

@ Inl&rningssystem) = ==
File Edit Wiew History Bookmarks Tools Help
@ - - @ ﬁ.l‘ |& http:fftrana.oru.sefwebct/cobaltMainFrame dowebet |Y| [>] % |'| |Lx]
# Getting Started [ Latest BBC Headlines

Min Blackboard | Accessibility | Help | Log out
[(JOREBRO UNIVERSITET o i) Blackboard Acasssblli [ e | Log out

Informatics, J2EE Web Applications - VT08 Campus IK2011

Build Student View

) < Your location: Home Page » Information

£ Course Content M

Schedule J2EE
B Announcements D
&) Chat

% Discussions a
E‘E Learning Modules (H)
£y Mail

D search

@l Web Links (H)

(H) = Hidden

@ Instructor Tools

g Manage Course

1<

@'_j Assessment Manager

FZ Assignment Dropbox
(& Grade Book

% Group Manager
Tracking

g Selective Release
Grading Forms

& Find: F (Gt

Done

. I .
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1 Introduction — Web Applications

L1 Web Applications versus “Normal” Applications

] user input through web form elements

(] dynamically generated static HTML/XHTML pages

[]the sequence of pages provides an interactive experience

] Java Script for client-side dynamic elements

I Limitations of Web Applications
1 everything has to be triggered by an HTML request

1 no progress bars, limited drag-and-drop, drawing on the screen,
etc.

] limited interface (thin client) has to be used
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1 Introduction — Java EE

L1 Writing Web Applications Directly

(1 CGlI/Perl, CGIl/Bash, CGI/C, ... Common Gateway Interface
O PHP t
I mod_perl PHP: Hypertext Processor

L1 Writing Web Applications Using a Framework
[1 Java Servlets, JSP (Java EE)
[1 Apache Struts
[1ASP.NET
[1 Java Server Faces
... e.g., AJAX (Asynchronous JavaScript and XML)
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1 Introduction — Java EE

I Java Platform, Enterprise Edition (Java EE)
'] Formerly known as J2EE (J2EE 1.4 SDK, Java EE 5)
I platform/specification for multi-tier server applications
[] runs on an application server (web container)
] based on modular components

[Iincludes several APIs:
[1 Servlets, Java Server Pages (JSP)
[1 Java Database Connection (JDBC, SQL)
[1 Java API for XML Parsing (JAXP)
[1 Java Authentication and Authorization Service (JAAS)
[1 Enterprise Java Beans (EJB)

Federico Pecora @OREBRO UNIVERSITET



1 Introduction — Java EE

| Java EE Architecture
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1 Introduction — Java EE

1 Java EE Architecture
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1 Introduction — Java EE

1 Java EE Benefits
] supports multiple platforms (as opposed to .NET)
(] an implementation can be downloaded for free from Sun

(I many open source tools are available:
L] IDEs: NetBeans, Eclipse

[ Web Container: Jakarta Tomcat (implements Servilets and JSP)
[1 Development Tools: Apache Ant

[1 Testing Tools: JMeter, JUnit

[ Web Application Framework: Apache Struts
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1 Introduction — Java EE

I Current Specification Versions

] Java 2 Enterprise Edition ver. 1.4 ("J2EE 1.47)
Stable Release: 2003/11/23

] Java Platform Enterprise Edition ver. 5 ("Java EE 57)
Stable Release: 2006/05/11

(1 Java Platform Enterprise Edition ver. 6 (“Java EE 6")
In Progress: expected in 2008

http://java.sun.com
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1 Introduction — Servlets

| Servlets = Particular Java Programs

| run on a server
] act as a middle layer

[THTTP request ~ Servlet - application on the server (database)

I advanced API (high level networking utilities)

[] session tracking
[] cookies

[IHTTP headers
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1 Introduction — Servlets versus CGI

] Efficiency
[] CGl: a new process for each HTTP request

[] Servlets: a Java thread for each HTTP request
1 Capabilities
[] Servlets can share data and database connections, and
can maintain information between HTTP requests

L] Security
[] string bounds are not checked in CGI/C, CGI/C++

] often executed by shells ("\" or ";" have to be filtered!)
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1 Introduction — JSP

] Java Server Pages
[1JSP = "HTML with Java code” (dynamic content)
[ Servlets = “Java code with HTML” (produces HTML)

(1 JSP is a direct extension of Java Servlets

| Benefits of JSP

LI dynamic parts separated from static parts

[ inherits the advantages of Java
[ ] capabilities, security, portability

[ ] sometimes more convenient to use than Servlets
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1 JSP and Servlets

[ JavaServer Pages .Ijl'\*"élbﬁfl' VCT
Hans Bergsten (O'Reilly) Pages

[1 focus almost entirely on JSP '
and supporting technologies

(] explains Servlets only
if necessary to understand JSP

] covers the largest part of the course
(in comparison with the other books)
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7 JSP and Servlets o m

SERVLETS and
L] Core Servlets and JavaServer Pages JAVASERVER PAGES

M a rty H a I I , La rry B rown (S un ) Volume 1: Core Technologies

The mach-artdpesd second edtion of the
workdnde bestseller!

1 Free Online Version of the 1st Edition

] focus on Servlets and how to handle
HTTP sessions (first part of the book)

[1less JSP than in other books

(1 some relevant JSP issues are not addressed in Volume 1

MARTY HALL - LARRY BROWN

Java'2 Platform, Enterprise Edition Series

] database connection pooling as a supporting technology
(third part of the book).
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1 JSP and Servlets

(1 Java Servlet & JSP Cookbook
Bruce W.Perry (O'Reilly)

1 follows a practical approach

] many examples Jaxfa., Servlet &

] some of the examples address JSP. Cookbook
quite advanced issues oReLLY:

(cannot be found in the other books)

I not designed as a course book in the first place
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] Specifications

1 Java Server Pages Specification 2.1

[1 Delisle, Luehe, Roth (Sun)

[1 Released May 8" 2006
http://jcp.org/aboutJava/communityprocess/final/jsr245

(1 Java Servlets Specification 2.4
[1 Coward, Yoshida (Sun)

[1 Released Nov 24t 2003 (maintenance release 2.5 Sep 11 2007)
http://jcp.org/aboutJava/communityprocess/mrel/jsr154
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Installation
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2 Installation

] Requirements

1 Web Server 1 Apache/Jakarta Tomcat

[Tversion 6.0.16 (stable)
[ requires Servlet/JSP Spec 2.5/2.1

(1 Java Servlets and JSP

[] Servlets version 2.5 (included with Tomcat 6)

[1JSP version 2.1 (included with Tomcat 6)

] Texteditor, IDE
LI NetBeans, Eclipse, Jbuilder, ...
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2 Installation — JDK

1 JDK 6.0 (= JDK 1.6)

| for development (the JRE only is sufficient to run Tomcat)

[1 JDK 6.0 Update 5 from Sun

[1link: http://java.sun.com/ (

[ Linux, Windows (jdk-6u5-windows-i586-p.exe) (
="
linstall (Windows) s—
Java

[ for example to C:\Program Files\Java\jdk1.6.0 5

] set the environment variable JAVA_ HOME
[1JAVA HOME=C:\Program Files\Java\jdk1.6.0 5
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2 Installation — Tomcat

] Tomcat 6.0.16

I download zip file from the Apache Tomcat page

[ 1 http://tomcat.apache.org/download-60.cgi
[1 apache-tomcat-6.0.16.zip

(] unzip into a convenient folder

[ for example to C:\Program Files\apache-tomcat-6.0.16

] the Tomcat folder’'s name: CATALINA HOME
[1$CATALINA HOME=C:\Program Files\apache-tomcat-6.0.16
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http://tomcat.apache.org/download-60.cgi

2 Installation — Testing Tomcat

] Tomcat 6.0.16

] start Tomcat

[1${CATALINA_ HOME}bin\startup.bat (Windows)
[1${CATALINA HOME}/bin/startup.sh (Linux)

I request the Tomcat start page

[ http://localhost:8080/

[ ] shutdown Tomcat

1 ${CATALINA HOME}Nbin\shutdown.bat (Windows)
1 ${CATALINA HOME}/bin/shutdown.sh (Linux)
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2 Installation — Testing Tomcat

©) Apache Tomcat/5.5.12 - Mozilla Firefox

File Edit Wiew History Bookmarks ScrapBook Tools Help

% _) @ '\) E O bkt flac alhost: 6030y

2l ) 0Q

&

Apache Tomcat/5.5.12

Administration

Status
Tomcat Administration
Tomcat Manager

Documentation

Release MNotes

Change Log
Tomcat Documentation

Tomcat Online

Home Page
EFAQ

Bug Database
Open Bugs

Users Mailing List
Developers Mailing List

RC

Examples

JSP Examples

Servlet Examples
WebDAY capabilities

Wpache Jakarta Project
http:// jakarta.apache.org/

If you're seeing this page via a web browser, it means you've setup Tomcat successfully. Congratulations!
As you may have guessed by now, this is the default Tomcat home page. It can be found on the local filesystemn at:

$CATRLINE HOME/webapps/ROOT/index.jsp

where "$CATALINA_HOME" is the root of the Tomcat installation directory. If you're seeing this page, and you don't think you should be, then either
you're either a user who has arrived at new installation of Tomcat, oryou're an administrator who hasn't got hisfher setup quite right. Providing the
latter is the case, please refer to the Tomcat Documentation for more detailed setup and administration information than is found in the INSTALL file.

NOTE: This page is precompiled. If vou change it, this page will not change since itwas compiled into a serviet at build time. (See
$CATALINA_HOME/webapps/ROOT/ WEE-INF/web . xml 85 {0 how it was mapped.)

NOTE: For security reasons, using the administration webapp is restricted to users with role "admin”. The manager webapp is
restricted to users with role "manager”. Users are defined in $CATALINA_HOME/conf/tomcat-users.xml.

Included with this release are a host of sample Serviets and JSPs (with associated source code), extensive documentation (including the Serviet 2.4
and JSP 2.0 APl JavaDoc), and an introductory guide to dewveloping web applications.

Tomcat mailing lists are available at the Jakarta project web site:

+ tomcat-user@jakarta.apache.org for general questions related to configuring and using Tomcat
+ tomcat-dev@jakarta.apache.org for developers working on Tomcat

Thanks for using Tomcatl
Powered by
&
TOMCAT

Copyright @ 1299-2005 Apache Software Foundation
All Rights Reserved
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2 Installation — Tomcat Configuration

] Changing the port
[ edit ${CATALINA_ HOME}conf\server.xml

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

§<Server port="8005" shutdown="SHUTDOWN">
<Service name="Catalina'">

<!-- Define a non-SSL HTTP/1l.1 Connector on port 8080 -->
<Connector port="8080" maxHttpHeaderSize="8192"
maxThreads="150" minSpareThreads="25" maxSpareThreads="75"
enableLookups="false" redirectPort="8443" acceptCount="100"
connectionTimeout="20000" disableUploadTimeout="true"
/>
</Service>

i </Server>
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2 Installation — Tomcat Configuration

] Changing the port to 5512
[ edit ${CATALINA_ HOME}conf\server.xml

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

§<Server port="8005" shutdown="SHUTDOWN">
<Service name="Catalina'">

<!-- Define a non-SSL HTTP/l1l.1 Connector on port 5512 (def:8080) -->

<Connector port="5512"| maxHttpHeaderSize="8192"
maxThreads="150" minSpareThreads="25" maxSpareThreads="75"
enableLookups="false" redirectPort="8443" acceptCount="100"
connectionTimeout="20000" disableUploadTimeout="true"

/>

</Service>

! </Server>

e - Restart Tomcat!
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2 Installation — Testing Tomcat

http: localhost: 5512/

Administration

Status
Tomcat Administration

Tomcat Manager

Documentation

Release Motes

Change Log
Tomcat Documentation

Tomcat Online

Home Page
FAQ

Bug Database

Open Bugs

sers Mailing List
Developers Mailing List
IRC

Examples

JSP Examples
Servlet Examples
WebDAY capabilities

Apache Tomca £

Wpache Jakarta Project
http:// jakarta.apache.org/

If you're seeing this page via a web browser, it means you've setup Tomcat successfully. Congratulations!
As you may have guessed by now, this is the default Tomcat home page. It can be found on the local filesystern at:
SCATALINA HOME/webapps/ROOT/index.jsp
where "$CATALINA_HOME" is the root of the Tomcat installation directory. If vou're seeing this page, and you don't think you should be, then either

you're either a userwho has arrived at new installation of Tomcat, or you're an administrator who hasn't got hisfher setup quite right. Providing the
latter i5 the case, please refer to the Tomcat Documentation for more detailed setup and administration information than is found in the INSTALL file.

NOTE: This page is precompiled. If you change it, this page will not change since it was compiled into a serviet at build time. (See
$CATALINA HOME/wsbhapps/ROOT/ WEE-INF/weh.xml 85 {0 how it was mapped.)

MNOTE: For security reasons, using the administration webapp is restricted to users with role "admin". The manager webapp is
restricted to users with role "manager”. Users are defined in $CATALINA_HOME/conf/ tomeat-users.xml.

Included with this release are a host of sample Servlets and JSPs (with associated source code), extensive documentation (including the Serviet 2 4
and JSP 2.0 APl JavaDoc), and an introductory guide to developing web applications.

Tomcat mailing lists are available at the Jakarta project web site:

+ tomcat-user@jakarta.apache.org for general qu@stions related to configuring and using Tomcat

+ tomcat-dev@jakarta.apache.org for developers working on Tomcat

Thanks for using Tomcatl

Powered by

Copyright © 1999-2005 Apache Software Foundation
All Rights Reserved

Federico Pecora
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2 Installation — Tomcat Configuration

] Define users and set passwords
[ edit ${CATALINA_HOME}\conf\tomcat-users.xml

.....................................................................................................................................................................................................................

§<?xml version='1.0' encoding='utf-8'?>

§<tomcat—users>

: <role rolename="tomcat"/>
<role rolename="rolel"/>
<user username="tomcat" password="tomcat" roles="tomcat"/>
<user username="dari82" password="tomcat" roles="tomcat,rolel"/>
<user username="esthLp" password="tomcat" roles="rolel"/>

i </tomcat-users>
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2 Installation — Tomcat Configuration

] Define users and set passwords
[ edit ${CATALINA_HOME}\conf\tomcat-users.xml

.....................................................................................................................................................................................................................

§<?xml version='1.0' encoding='utf-8'?>
§<tomcat—users>
<role rolename="user"/>
<role rolename="manager"/>
<user username="admin" password="KikuNoGomon" roles="manager"/>
<user username="guest" password="tomcatl2345" roles="user"/>

§</tomcat—users>

[1a manager role is required to access the Tomcat manager
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2 Installation — Net Beans <7 NetBeans IDE

' Net Beans 6.0.1
[ | available bundled with the JDK

[Ilink: http://download.netbeans.org/netbeans/6.0/final/
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JSP — Basics
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3 JSP - Basics

I Integration into a web page

I scripting
elements <% %> scriptlet ("Java code”)
<%= %> expression ("printout’)
<%! %> declaration
<%-- --%> comment
] directives

<%@ include file="aFile" %>

<%@ page import="aClass" %>

<%@ page contentType="text/html" %>
<%Q@ page isThreadSafe="true" %>

<%@ taglib uri="address" prefix="prefix" %>
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3 JSP - Basics

I Integration into a web page

1 scripting
elements< <% %> scriptlet (*Java code”) -~ _jspService()
<%= %> expression ("printout’) 0 out.println()
Java code that <3%! %> declaration —— |
: - cl bod
will become part <%—— ——%>  comment _ | c.ass 0 y
of the resulting Servlet (outside _jspService())
] directives

<%@ include file="aFile" %>

<%@ page import="aClass" %>

<%@ page contentType="text/html" %>
<%Q@ page isThreadSafe="true" %>

<%@ taglib uri="address" prefix="prefix" %>
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3 JSP - Basics

I Integration into a web page

1 scripting
elements< <% %> scriptlet (*Java code”) -~ _jspService()
<%= %> expression ("printout’) 0 out.println()
Java code that <3%! %> declaration —— |
i - cl bod
will become part <%-- --%> comment —> : C_ o5 y
of the resulting Servlet (outside _jspService())

] directives <

<%@ include file="aFile" %>
allow to control the <@
overall structure

of the resulting Servlet
(specify attributes <%Q@ page isThreadSafe="true" %>

page import="aClass" %>

<%@ page contentType="text/html" %>

of the page itself) <%@ taglib uri="address" prefix="prefix" %>
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3 JSP - First Examples

LI Example 1 — “A Warm Welcome”

W'elcame KI@inde:{.jsp KI@DI_WarmWelcnme.jsp* ::-c]
AW | B T P R E2E e

1 <%@page contentType="text/html™%>

2 <%@page pageEncoding="UTF-3"%>

2

4 «<!DOCTYPE HTHML PUBLIC "-//W3C//DTD HTHML 4.01 Transitional//EN™ >

5

& H<htmls

7 <head=<titlexJ3P Example 1 - A& Warm Welcome</ titlex< ‘head-

g ﬁ{hndw

a =%

10 String helloReceiver = "pathetic™;

11 helloReceiver += " earthling™:

1z %>

13 | Hello <ewr<%=helloReceiver¥=</ew:. Non JSP parts (temp|ate text)
14 [</bod .

L _{fhmi are sent to the bowser "as is".
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3 JSP - First Examples

[ http://localhost:5512/JspExamples/JspExample01.jsp

& sp Example 1 - A Warm Welcome - Mozilla Firefox |Z||E|E|
File Edit Wiew Histary Bookmarks ScrapBock Tools  Help .:::.
9 & .@ - ﬁ () http://localhost:8084/\WDWJ2EE/01_WarmWelcome jsp ) 2Q

Hello patheiic earthiing.

<!DOCTY¥PE HTML PUBLIC "-//W5C//DTD HTML 4.01 Transitionald/ EN" =

<html >

<head><title>J3F Example 1 - 4 Warm Welcome</titler</head:>

<hody:

Hello <emrpathetic earthling</em>.
</hody>
</ html>

[F& Dore

12rool )@ # @ -
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3 JSP - First Examples

L] Example 2 — "Mixed Feelings”

1 <%Hpage contentType="text/html"%>

2 <%Gpage pageEncoding="UTF-5"%>

3

4| <!DOCTYPE HTHML PUEBLIC "-//WaCy/DTD HTML 4.01 Transitional//EN"™ =

5

e Hahtmls

7 <head><{title>=J3F Exanple 2 - Mixed Feelings</titlex</head-

g H<bhodys

. E <3 HTML statements are converted into

10 for(int i = 1; i <= 5; ++i) { out.write () statements.

11| %=

1z “font size="<%=i%>">Not 30 hice but growing ...</fonts<hr/ >

13 B <%

14 )

iz _{j:}d Code in Scriptlets gets inserted into _jspService ()
B ]

1ol Lo J,hmi in exactly the same order as written.
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3 JSP - First Examples

©J JSP Example 2 - Mixed Feelings - Mozilla Firefox

File Edit “iew History Bookmarks ScrapBook Tools Help

AL

-_) _) @ O ﬁ © htkp:jflocalhost: 3084, WO IZEE [ fromLectureTestsi02_MixedFeelings. jsp “i‘:; @ ’ \)\.1

Hot so nice bt grovering ..
Mot so nice but growing ..

ot so nice but growing ..
Not so mice but growing ...

Not g0 nice but growing ...

ﬁ Dane

<!DOCTYPE HIML PUBLIC "-//W3C//DTD HTML 4.01 Trapsitional/ /EN" >

<html >

<head><title>J3P Example Z - Mixed Feelings</title></head>

<hody:
<font
<font
<font
<font
<font

</hody>
</html>

Eire="1">Not

size="Z">Not

size="3"MNot

sire="qrMor

Eire="5">Not

j=u)

S0

30

S0

j=u)

hice

nice

hice

hice

hice

but

but

but

but

but

growitg

growing

growing

growing

growitg

«.od/Fonts<hr f

S fontr<hre S
LAffontr<hr f
A/ fontr<he f>

</ font><hre f>
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3 JSP - First Examples

[ Example 3 — "What's The Time?”

1 <%Epage contentType="text/html" %>

2 <%@page pageEncoding="UTF-5"%>

]

4 %@ page import="jawa.util.*" %=

&

6 <!'DOCTYPE HTML PUELIC "-//W3iC//DTD HTML 4.01 Transitional //EN™ >
7

g H«<htmlzs

9 shead=<title>I3F Exanple 3 - What's The Time?r</titlex< heads=
10 Elshody:

11 The current time is <% out.printlninew Date()): %=

1z </bodys

13 ~</html>

Federico Pecora Gj OREBRO UNIVERSITET



3 JSP - First Examples

) JSP Example 3 - What's The Time? - Mozilla Firefox
File Edit Yiew History Bookmarks ScrapBook Tools Help 2%

.‘-_-) —_-) @ O ﬁ L http:fflocalhost: G054 W00 I2EE (FromLectureTests /03 _MWhats_the_Time.jsp ‘f‘:/ @ 0\1
The current time i3 Sat Dec 09 12:23:27 CET 2006

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01 Transitional/ /EN" -

<html >

<head><title>J3F Exsmmple 3 - Whatf s The Time?</titler</head:>
<hody:

The current timwe iz Sat Dec 09 19:23:27 CET Z00a

</body>
</ html>

[Fa Done 127000 | @ F O -
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3 JSP - Basics

(] How does it work?

] a client requests a JSP page

File Edit View Go Bookmarks Tools Help

%:D @ O ﬁ @http:,l',l'lu:u:alhu:ust:SS1E,I'jsp-examples,l'wdwjzee,l'exljlg'wdwjzee_e:-:lill.jsp ‘ﬁi’
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3 JSP - Basics

1 How does it work?

] a client requests a JSP page

Web Server

Web Client — .

JSP page (.jsp)

<v
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3 JSP - Basics

1 How does it work?

I the JSP engine generates a Servlet from the JSP page

First request!

- 0T
Web Client <D

Web Server

A 4

JSP page (.jsp)

!

Servlet (.java)
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3 JSP - Basics

1 How does it work?

1 the Server compiles and loads the Servlet object

Web Server

Web Client — .

JSP page (.jsp)

!

Servlet (.java)

!

Servlet Object (.class)

<v
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3 JSP - Basics

1 How does it work?

1 the Servlet is executed (it sends back the response)

Web Server

Web Client R JSP page (.jsp)

|

<v

Servlet (.java)
S @ .................. Servlet Object (.class)
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3 JSP - Basics

1 How does it work?

L] first request

1. Request

Web Client — .

Web Server

A 4

SN

A

4. Response

JSP page (.jsp)

!

2. Generate

Servlet (.java)

Servlet

!

3. Compile &

Servlet Object (.class)

Load
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3 JSP - Basics

1 How does it work?

L] subsequent requests

1. Request Web Server
Web Client SR »  JSP page (.js
: S = page (jsp)
: 2. No
: changes?
; ............. @ .................. Servlet ObJeCt (Class)
3. Response
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3 JSP - Basics

1 JSPs are
] a servlet that is mapped to the extension *.jsp
(1 as powerful as Servlets

| created from mixed HTML and Java code
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3 JSP - Performance

Client 2 Web Server
Client 3 Init.jsp J LOQin-JSPJ Client 1
JSP Pages
Servlets
Threads
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3 JSP - Performance

Client 2 Web Server
Client 3 Init.jsp J LOQin-JSP} Client 1
JSP Pages B
Login
Servlets
e L T WU
Thread 1
Threads
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3 JSP - Performance

Client2 |[e.. l Web Server
Client 3 Init jsp J Login-jspl} Client 1
E JSP Pages T
Init Login
Servlets
.......... Init et L SN WO
Thread 1 Thread 1
Threads
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3 JSP - Performance

Client2 |[e.. l Web Server
Client 3 o Initjsp J LOQin-JSP} Client 1
H E JSP Pages T
Init Login
Servlets
.......... Init e L T N
Thread 1 Thread 1
.................................... Inlt
Thread 2 Threads
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O et

Servlets — Basics
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4 Serviets — Basics

(] Servlets
(] inherit HttpServlet (which inherits GenericServlet)
[1override doGet () and/or doPost ()

] are mapped to a URL

[] for example MyServlet.java - http://localhost/serviet/MyServlet
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4 Serviets — Basics

] The Servlet Lifecycle
(1 one time setup: init ()
[INOTE: only a single Servlet instance is created

[] on any user request: service ()

1the server creates a new thread and calls service ()
1 don’t overload service ()

[] checks the HTTP request and calls doGet (), doPost (), ...
[1to handle POST/GET requests

[1doGet (), doPost () — most things happen here

] destructor: destroy ()
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4 Servlets — First Examples

[ Example 1 — “Another Warm Welcome”

BN N N N N NN RN NN NN NN NN N NN NN NN NN NN N NN NN NN N NN R NN NN NN N NN N NN N NN N NN N RN N N R NN NN R R NN NN NN NN NN NN NN EEANEEAEEEEEEEAEEEEEEEEEEEEEEE .
. .

i package WdwJ2ee;

gimport java.io.¥*;

gimport javax.servlet.*;
Eimport javax.servlet. http.*;

épublic class ServletExampleOl extends HttpServlet| {
public void doGet (HttpServletRequest request, HttpServletResponse response)
throws ServletException, IOException ({
PrintWriter out = response.getWriter() ;
out.println("Hello <em>pathetic earthling</em>.");
out.close() ;
}
public void doPost (HttpServletRequest request, HttpServletResponse response)
throws ServletException, IOException ({
doGet (request, response) ;
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4 Servlets — First Examples

[ Example 1 — “Another Warm Welcome”

gimport java.io.¥*;
! import javax.servlet.¥*;
i import javax.servlet.http.*;

épublic class ServletExampleOl extends HttpServlet {

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- .

Epackage WdwJ2ee;

}

public void doGet (HttpServletRequest request, HttpServletResponse response)

throws ServletException, IOException ({
PrintWriter out = response.getWriter() ;

out.println("Hello <em>pathetic earthling</em>.");
out.close() ;

public void doPost (HttpServletRequest request, HttpServletResponse response)

throws ServletException, IOException ({
doGet (request, response) ;
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4 Servlets — First Examples

[ Example 1 — “Another Warm Welcome”

BN N N N N NN RN NN NN NN NN N NN NN NN NN NN N NN NN NN N NN R NN NN NN N NN N NN N NN N NN N RN N N R NN NN R R NN NN NN NN NN NN NN EEANEEAEEEEEEEAEEEEEEEEEEEEEEE .
. .

i package WdwJ2ee;

gimport java.io.¥*;

gimport javax.servlet.*;

éimport javax.servlet. http.*;

épublic class ServletExampleOl extends HttpServlet {

! public void doGet (HttpServletRequest request, HttpServletResponse response)
throws ServletException, IOException ({
PrintWriter out = response.getWriter() ;
out.println("Hello <em>pathetic earthling</em>.");
out.close() ;

}

public void doPost (HttpServletRequest request, HttpServletResponse response)
throws ServletException, IOException ({
doGet (request, response) ;
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4 Servlets — First Examples

[ Example 1 — “Another Warm Welcome”

File Edt Wiew @o Bookmarks  Tools  Help
@-2-2 0 K/ ||_| hittps: ffloc lhcst: SO84 MW DW I2EE ServietExampls0l V| D eo ||§|,

Hello <ewrpathetic earthling</ems:.

lq Dane v
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4 Servlets — First Examples

File Edit ‘“iew Go  Bookmarks Tools  Help
@ -t - & 00 80 | L hitpeflocalhost: 8084/ WD IZEE ServietExample01 v @ o |[C

Hello <emrpathetic earthling/ems.
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4 Serviets — Basics

] doGet/doPost Arguments

1 Incoming data (HttpServletRequest)

] form data
[IHTTP request headers
] client’s hostname

1 Outgoing data (HttpServletResponse)

[]lets you obtain the PrintWriter to create the document content

[1 response headers (Content-type, Set-Cookie, ...)

[IHTTP status codes (200, 404, ...)
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4 Servlets — First Examples

] Example 2 — How To Declare The Content Type

épublic class ServletExample02 extends HttpServlet ({
public void doGet (HttpServletRequest request, HttpServletResponse response)

throws ServletException, IOException ({
response.setContentType ("text/html;charset=UTF-8") ;

I set content before
using the PrintWriter

PrintWriter out = response.getWriter() ;
out.println("Hello <em>pathetic earthling</em>."); (belongs to the
out.close() ; response header)
} :
public void doPost (HttpServletRequest request, HttpServletResponse response)
throws ServletException, IOException {
doGet (request, response) ; 1 other content types:
- "text/xml",
T "application/vnd.msexcel",
“image/gif", ...
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4 Servlets — First Examples

[ Example 2 — How To Declare The Content Type

Eile Edit  Wew @o Bookmarks  Tools  Help

@--2 0 R ||_| http:flocalhost: SOG4/ WD 12EE ServietExampledz

90« G

Hello patkeiic earthing.

’E Done Jﬁ
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4 Servlets — First Examples

] Example 3 — More Decent HTML

Epackage WdwJ2ee;

Eimport javax.util.Calendar;

Epublic class ServletExample03 extends HttpServlet {

public void init(ServletConfig config)

throws ServletException {
cal = Calendar.getInstance() ;

initTime = cal.get(Calendar.DAY OF MONTH) + "/" +
(cal.get (Calendar.MONTH)+1) + "/" + :
cal.get (Calendar.YEAR) + "-" + cal.get(Calendar.MINUTE) + ":" + i

cal.get(Calendar.SECOND) + ":" + cal.get(Calendar.MILLISECOND) ;

protected Calendar cal;
protected String initTime;
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4 Servlets — First Examples

] Example 3 — More Decent HTML

<% !'declarations>

Epublic class ServletExample03 extends HttpServlet ({
private final String strContentType = "text/html;charset=UTF—8";‘r———//

public void doGet (HttpServletRequest request, HttpServletResponse response)

throws ServletException, IOException ({

cal = Calendar.getInstance() ;
String date = cal.get(Calendar.DAY OF MONTH) + "/" +
String requestTime = cal.get(Calendar.DAY OF MONTH) + "/" +

response.setContentType (strContentType) ;
PrintWriter out = response.getWriter() ;

o= i o
out.println("<html>") ; or <s=expressions>

out.println("<head><title>Servlet Example 3</title></head>");“,_——’/
out.println ("<body>") ;
out.println(" <hl>Servlet Example 3</hl1>");
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4 Servlets — First Examples

] Example 3 — More Decent HTML

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

out.println ("<html>") ;

out.println ("<head><title>Servlet Example 3</title></head>");
out.println ("<body>") ;

out.println(" <hl>Servlet Example 3</hl>");

out.println ("<p>") ;

out.println(" The current date is " + date + "<br/>");

out.println(" This servlet was initialised at " + initTime + "<br/>");
out.println(" The current request was issued at " + requestTime) ;
out.println("</p>");

out.println ("</body></html>") ;

out.close() ;
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4 Servlets — First Examples

L] Example 3 — More Decent HTML

File Edit Wiew Go EBookmarks Tools  Help
@-5-20 @ ||_| http:{localhost: 8054 /WD I2EE ServietExample0s

v| @ = |[G,

Servlet Example 3

The current date 12 22/11/2005
This servlet was mitahsed at 22/11/2005-41:52:352
The current request was 1ssued at 22/11/2005-48:15:823

i

[ Done
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4 Servlets — First Examples

L] Example 3 — More Decent HTML

File Edit Wiew Go EBookmarks Tools  Help
@-5-20 @ ||_| http:{localhost: 8054 /WD I2EE ServietExample0s

v| @ = |[G,

Servlet Example 3

The current date 12 22/11/2005
This servlet was mitahsed at 22/11/2005-41:52:352
The current request was 1ssued at 22/11/2005-48:19:428

i

[ Done
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4 Servlets — JSPs are Servlets

L1 JSPs are Servilets — Consequences (1)

[1it's easier to understand how JSP works

Where is the error here?

A
o°

import java.util.Calendar;
Calendar cal = Calendar.getInstance() ;
String date = cal.get(Calendar.DAY OF MONTH) + "/" +

(cal.get(Calendar.MONTH)+1l) + " " + c.get(Calendar.YEAR)
>
<html>
<head><title>A Bad JSP Example</title></head>
<body>
<p>The current date is <%=date%></p>
</body></html>
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4 Servlets — JSPs are Servlets

L1 JSPs are Servilets — Consequences (1)

[1it's easier to understand how JSP works

Where is the error here?

‘ o°

Calendar cal = Calendar.getInstance() ;
String date = cal.get(Calendar.DAY OF MONTH) + "/" +

(cal.get(Calendar.MONTH)+1l) + " " + c.get(Calendar.YEAR)
>
<html>
<head><title>A Bad JSP Example</title></head>
<body>
<p>The current date is <%=date%></p>
</body></html>
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4 Servlets — JSPs are Servlets

L1 JSPs are Servilets — Consequences (2)

] different ways of declaring variables

§<%! int numOfVisitsl = 0; %>
0

i <% int numOfVisits2 =

§<html>

: <head><title>
JSP Example 04

: </title></head>

§<body>

: <p>numOfVisitsl =

: <p>numOfVisits2 =

§</body></html>

- Different Ways of Declaring Variables

<%$=++numOfVisitsl%></p>

<%$=++numOfVisits2%></p>
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4 Servlets — JSPs are Servlets

File Edit ew Go Bookmarks Tools  Help
(:3 - B - @ O @ ||_] https fflocalhost: 8034 W 0W IZEE fexamples) JspExampla04, jsp V| @ Go |@,
mmOfisits1 = 1

munOfWVisits2 = 1

[“& Dane Ay
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4 Servlets — JSPs are Servlets

File Edit ew Go Bookmarks Tools  Help
(:3 - B - @ O @ ||_] https fflocalhost: 8034 W 0W IZEE fexamples) JspExampla04, jsp V| @ Go |@,
mm O isits1 = 2

munOfWVisits2 = 1

[“& Dane Ay
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4 Servlets — JSPs are Servlets

File Edit ew Go Bookmarks Tools  Help
(:3 - B - @ O @ ||_] https fflocalhost: 8034 W 0W IZEE fexamples) JspExampla04, jsp V| @ Go |@,
mim O st 1 = 3

munOfWVisits2 = 1

[“& Dane Ay
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4 Servlets — JSPs are Servlets

L1 JSPs are Servilets — Consequences (2)

L1 JspExample04.jsp — JspExample04 jsp.java

Epublic final class JspExample04 jsp extends org.apache.jasper.runtime.HttpJspBase
: implements org.apache. jasper.runtime.JspSourceDependent ({

int numOfVisitsl = O;

public void _JjspService (HttpServletRequest request, HttpServletResponse response)
throws java.io.IOException, ServletException ({

_JspxFactory = JspFactory.getDefaultFactory()
response.setContentType ("text/html") ;

int numOfVisits2 = 0;
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4 Servlets — JSPs are Servlets

L1 JSPs are Servilets — Consequences (2)

] different ways of declaring variables

class variable

§<%! int numOfVisitsl = 0; %>k

! shared by all threads

§<% int numOfVisits2 = 0; $>g_

<html> — i
: local variable

<head><title>

JSP Example 04 - Different Ways of Declaring Variables
: </title></head>
§<body>
: <p>numOfVisitsl = <%=++numOfVisitsl%></p>
i <p>numOfVisits2 = <%$=++numOfVisits2%></p>
§</body></html>
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JSP — Details
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5 JSP - Comments

[1 A Comment on Comments

1 JSP comments do not appear in the output ...

[1<%$=-- A JSP comment --%>

(1 ... while HTML comments do

[]<!-- An HTML comment -->
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5 JSP - Thread Safety

I Thread Safety
[1<%@ page 1sThreadSafe="false" %>

1 declares that the serviet code is not thread safe

[] must implement SsingleThreadModel

%@ page isThreadSafe="false" %>

I can be slow

§<%! private int nUserlId = 0; %>

: String strUserId = "uid." + nUserlId;
out.println("Your ID is " + strUserId + ".");
nUserId += 1;

: - instance variables not necessarily unique because serviet engines
etessseeesssbess s s st a s tas are permitted (not required) to create multiple serviet instances
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5 JSP - Thread Safety

I Thread Safety
[1<%Q@ page isThreadSafe="true" %> (Defaull)

1 declares that the servlet code is thread safe

! it’s up to the programmer to
make the code thread safe

§<%! private int nUserId = 0; %>

§<% synchronized (this) ({

: String strUserId = "uid." + nUserId;
out.println("Your ID is " + strUserId + ".");
nUserId += 1;

- two threads cannot enter the block at the same time
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5 JSP - Predefined Variables

] Predefined Variables (Implicit Objects)
] to simplify writing JSPs

[Javailable in _jspService () (notin declarations!)

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

public void _jspService (HttpServletRequest| request], HttpServletResponsel responsel)
: throws java.io.IOException, ServletException {

JspFactory JspxFactory = JspFactory.getDefaultFactory() ;
PageContextlpageContext = _jspxFactory.getPageContext(...);

HttpSessionIsession = pageContext.getSession() ;

ServletContext|application |= pageContext.getServletContext() ;

ServletConfig|config|[= pageContext.getServletConfig() ;

JspWriter| out |= pageContext.getOut() ;

Object| page |= this;

..............................................................................................................................................................................................................................
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5 JSP - Scope

I Information in a web application can be stored in

] application scope, session scope, request scope and

page scope

Anplication

~—ESEion
|

Page 1

~—Ession
A

Page 1

Page 2

Page 2
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5 JSP - Scope

I Information in a web application can be stored in

] page scope: each JSP has it's own page scope, so objects in the
page scope of one JSP are not accessible to other JSPs

(] request scope: all JSPs and servlets that share a request share
the request scope (e.g., forwarded, included pages, not redirect)

[] session scope: all requests from the same user are in the same
session, each user has his own session

(] application scope: all users share the same values of the
application scope, therefore all users can see changes made by
other users
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5 JSP - Scope

I Information in a web application can be stored in

| page scope: accessible through pageContext object

[ released when the response is returned or the request forwarded

[] request scope: accessible through request object

[ released when the request has been processed

[] session scope: accessible through session object

] released when the session ends

[1 application scope: accessible through application object

[1 released when the runtime environment reclaims the ServletContext
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5 JSP - Scope

L] JspScopeExample.jsp

§<% if (pageContext.getAttribute ("pageCount")==null) ({

pageContext.setAttribute ("pageCount", new Integer(0)) ;
}

if (session.getAttribute("sessionCount")==null) {
session.setAttribute ("sessionCount" ,new Integer (0)) ;

}
if (application.getAttribute ("appCount")==null) {
application.setAttribute ("appCount" ,new Integer(0)) ;
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5 JSP - Scope

L] JspScopeExample.jsp

| <HTML>
i <BODY>
<% Integer count = (Integer)pageContext.getAttribute ("pageCount") ;
pageContext.setAttribute ("pageCount", new Integer (count.intValue()+1l))
Integer count2 = (Integer)session.getAttribute ("sessionCount") ;
session.setAttribute ("sessionCount" ,new Integer (count2.intValue()+1)) ;
Integer count3 = (Integer)application.getAttribute ("appCount") ;
application.setAttribute ("appCount" ,new Integer (count3.intValue()+1))
%>
Page Count = <%= pageContext.getAttribute ("pageCount") %>
<br/>Session count = <%= session.getAttribute ("sessionCount") %>
<br/>Application count = <%= application.getAttribute ("appCount") %>
<br/>Time = <%= new java.sql.Time (System.currentTimeMillis()) %>
i  </BODY>
{ </HTML>
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5 JSP - Scope

L1 JspScopeExample.jsp

File Edit Aiew History Boockmarks Tools Help

@I - - @ ﬂ} |@ httpifflocalhost:5512)|spExamples/|spExample00.jsp

# Getting Started G Latest BBC Headlines

Page Count =1
Session count = 14
Application count =17
Time = 00:36:46
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5 JSP - Scopes

] SCOpeS client 1 ! object names must be
unique within all scopes

request
<
response response
1 request
v ............................................................................................................................................................
forward
: | page 1 »| page 2
y 7/ L/
Pl — — “— “—
:  page page
N e e e e ~ ~
request
§ \ ——————————————————————
session
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5 JSP - Scopes

] Scopes client 1 client 2

request

e e . e e . . S S S IS I DS D D D s S E—— —

application
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5 JSP - Predefined Variables — request

] Predefined Variables — request

Ll request - HttpServletRequest

I provides access to the incoming HT TP header

[lpublic

[l public

[l public

[lpublic

objects - public
in request [Jpublic
SCOpe [1public

[1public

[1public

String getParameter ("ParName")
String[] getParameterValues ("ParName")
String getMethod ()

Cookies|[] getCookies ()

Object getAttribute ("AttName")
Enumeration getAttributeNames ()

void setAttribute ("AttName", obj)
String getQueryString/()

String getRemoteHost ()

Federico Pecora
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5 JSP - Predefined Variables — request

1 POST / GET

1 specify with the attribute method

: <head><title>Sender</title></head>
§<body>
: <form action="Receiver.jsp" method="post">
<input type="text" name="name" value="Kalle Anka" /><br>
<input type="text" name="age" wvalue="42" />&nbsp;
<input type="submit" name="Submit" wvalue="Submit POST" />
</form>
i <a href="Receiver.jsp?name=Kalle+Anka&age=42">Submit GET</a>
§</body>
§</htm1>
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5 JSP - Predefined Variables — request

L POST / GET

File Edit Yiew Go Bookmarks Tools Help ﬂ -:::-
%%@ O ﬂ ) httpifilocalhost: 5084 WO 1ZEE fexamples) JspExamplensSender  jsp @’ @

JSP Example 6 - Sender

Kalle Anka

42 Submit FOST |

cubtnit GET

[ Done Public 1P 127.0.0.1 /1%
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5 JSP - Predefined Variables — request

File Edit Yiew Go Bookmarks Tools Help ﬂ':::‘

%%@ O ﬁ {0 http:jflocalbost: G054 MW DWW IZ2EE fecamples [ 1spE xampleds)Sender ., jsp %’ @

JSP Example 6 - Sender

K.alle Anka
42 Submit POST |

oubrmt GET
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5 JSP - Predefined Variables — request

1 POST / GET

] retrieved from the request in the same way

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

i <head><title>Receiver</title></head>

§<body>

: <p>Name = <%$=request.getParameter ("name") $></p>
<p>Age = <%=request.getParameter ("age") %> </p>

: <p>Method = <%=request.getMethod () %> </p>

§</body>

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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5 JSP - Predefined Variables — request

POST

File Edit Yiew Go Bookmarks Tools Help Cj -:::-
&) D @ O ﬂ 0 httpifflocalhost: 2034 W DWW IZEE fexamples) spExample06 Receiver  jsp @’ @
JSP Example 6 - Receiver
MName = Ealle Anka
boge =42
IMethod =POST
P | http:fflocalhost: 5054 DW IZEE examples) JspExample0s Receiver . jsp ‘ﬂi’
[ Done PublicIP 127.0.0.1 () .
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5 JSP - Predefined Variables — request

GET

File Edit “ew Go Bookmarks Tools Help

&) D @ O ﬂ 0 httpfflocalhost: 2034 %W 0W IZEE fexamples) JspExample0s/Receiver  jspname=k %’ @

JSP Example 6 - Receiver

Mame = Ealle Anlra

Age =42

Method = GET

P | 4D IZEEexamples) JspExample0s/Receiver jsprname=k£alle+ankatage=42 %’

ﬁ Done

Public P 127.0.0.1 () .
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5 JSP - Predefined Variables — response

L] Predefined Variables — response

LI response -~ HttpServletResponse

] set Content-Type
[Jpublic void setContentType ("text/html")
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5 JSP - Predefined Variables — response

] Predefined Variables — response

LI response -~ HttpServletResponse

] set Content-Type
[Jpublic void setContentType ("text/html")

1 alternative:

[1<%@ page contentType="text/html" %>

I content types
[ text/html;charset=UTF-8
[ text/plain;charset=UTF-8
...

Federico Pecora tij OREBRO UNIVERSITET



5 JSP - Predefined Variables — pageContext

I Predefined Variables — pageContext

] pageContext ~ PageContext

(] can be thought of as the “environment” of the page/serviet

] provides access to the page attributes} objects in

page scope

| |

| \forward

| page 1 | »| page 2
| |

I |

| 4  /
v — — I \——
: age : page

Federico Pecora tij OREBRO UNIVERSITET



5 JSP - Predefined Variables — session

1 Predefined Variables — session

] session « HttpSession

[lpublic Object getAttribute ("AttName")
objects

in session [lpublic Enumeration getAttributeNames ()
SR [lpublic void setAttribute ("AttName", obj)
[lpublic String getId()
[Jpublic long getCreationTime ()
[lpublic long getlLastAccessedTime ()

[lpublic long getMaxInactivelnterval ()
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5 JSP - Predefined Variables — session

1 Predefined Variables — session

[ ] a session remains active

[1as long the client web browser is not closed and ...
[]... the session is not “timed out” by the web server.

] often used to store client specific objects for a certain time

e e . . e . . S S I I I DS D D D s S E—— —
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5 JSP - Predefined Variables — application

I Predefined Variables — application

(] application - ServletContext

] to store persistent data (rather than in instance variables)
[lpublic void setAttribute("attl","attlval")
[Jpublic String getAttribute("attl")

.....................................................................................................................................................................................................................

Object tempRef = application.getAttribute("hitCounter");

if (tempref != null) ({
HitCounter counter = (HitCounter) tempRef;
counter.increaseNumberOfPageHitsSynchronized () ;

}

else {
application.setAttribute ("hitCounter", new HitCounter());
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5 JSP - Predefined Variables — application

I Predefined Variables — application
] an application remains active
[1as long the web server runs

I typically used to store shared objects

[ | database connection
[]information from an XML file that determines the servilet behaviour

—— e e e ———— E—— EE—— S T T S S S S S S S S S S S— —

application
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5 JSP - Predefined Variables — out

(1 Predefined Variables

[Jout o JspWriter - PrintWriter

1 a reference to the output stream

out.println ("<p>") ;

<p>
<%="Hey" %> out.println("Hey") ;
</p> out.println("</p>") ;
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5 JSP - Actions

1 JSP Actions

[ XML encapsulation of “ordinary” processes
] take place at runtime

<jsp:useBean ../> create a JavaBean for use in this JSP
<jsp:setProperty ../> change the value of a property of a JavaBean
<jsp:getProperty ../> read the value of a property of a JavaBean

<jsp:include ../> include a page
<jsp:forward ../> forward to a request
<jsp:param ../> specification of parameters for

<jsp:include ../>o0r<jsp:forward ../>

<jsp:plugin ../> specification of plugin in a non browser-specific way
(for example instead of APPLET by OBJECT or EMBED)
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] Include Action

[1 <jsp:include page="msg.jspf" [flush="false"] />

[ output of the included JSP inserted at request time

1 elements are not included as JSP code

! included elements can be the output of a JSP

1 corresponds to RequestDispatcher.include ()
] allows to send parameters
[1the parameter page can be determined at request time

] used for simple insertion of HTML or plain text
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! flush specifies whether the response body should be flushed before the page is included
- "true" = the main page cannot set headers or forward to another page after a <jsp:include>

I Include Action
[1 <jsp:include page="msg.jspf" [flush="false"] />

I output of the included JSP inserted at request time
1 elements are not included as JSP code

! included elements can be the output of a JSP

] corresponds to RequestDispatcher.include ()
] allows to send parameters
[1the parameter page can be determined at request time

1 used for simple insertion of HTML or plain text
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| Include Directive

[1<%@ include file="incFile.jspf" %>

L] file inserted at translation time (not at request time)

included elements can contain JSP code

included elements can contain method declarations

included elements can contain class variables

JSP files might not be updated if an included file changes
] allows reuse of

] navigation bars,
[ repeated messages,

[l common declarations, ...
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L] Path To The Included File

I relative to the page

[1<%@ include file="incFile.jspf" %>

[1<jsp:include page="incFile.]jspf" flush="true" />

] relative to the application context path
[1<%Q@ include file="/incFile.jspf" %>

[] <jsp:include page="/incFile.]jspf" flush="true" />
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i <center> ref_to_mail.jspf
: If you have further questions please contact :

i <a href="mailto:fpalaass.oru.se">me</a>. :
{ </center> E
P <% style_inc.jspf :
i String strStyleTemplate = null; :
if (session.getAttribute ("VisHandicaped") != null) :

{ strStyleTemplate = "VisHandicaped.css"; } else }—-

: { strStyleTemplate = "Standard.css"; }
P>
§<link rel="stylesheet" href="<%$=strStyleTemplate%>" type="text/css"/>

: <html>
: <head>
<title>A Page with Includes</title>
<jsp:include page="style inc.jspf" flush="false" /><

: </head>
i <body>

<%@ include file="ref to mail.jspf" %>

§</body>
! </html>
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5 JSP - Forward

] Forwarding Requests
[1 <jsp:forward page="RelativeURL" />
[ the page attribute permits JSP expressions

] parameters can be sent as well

[] <jsp:forward page="RelativeURL" >
<jsp:param name="ParName" value="ParValue" />

</jsp:forward>

Federico Pecora Gj OREBRO UNIVERSITET



5 JSP - Forward

I Forwarding Requests — Example 1

Init.jsp ——> Hello.jsp

<head>
<title>A Forwarding Example</title>

i </head>
: <body>
! <hl>JSP Example 7/1 - Forwarding</hl>

<p>Please type in your name:</p>
<form action="Hello.]jsp" method="post">

<input type="text" name="Name" />

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

§</body> —
{ </html> Init.jsp
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5 JSP - Forward

Fil= Edit View Go Bookmarks Tools Help c} ':::‘

%’D @ O ﬂ @http:,l',l'lu:u:alhu:ust:5512,1"-.-'-.-'DWJEEE,I'examples,l'JspExampIeD?,l’Init.jsp @’ @

JSP Example 7/1 - Forwarding

Please type m your name:

| Subrit | 4

Init.jsp F——» Hello.jsp

[ Done PublicIP 127.0.0.1 () .
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5 JSP - Forward

Init.jsp ——> Hello.jsp Hello_ex.jsp

% String strGreeting = reguest.getParameter ("Name") :
if ((strGreeting != null) && (strGreeting.length() != 0)) {
1t (Calendar.getlnstance () .get (Calendar.HOUR OF DAY) < 1Z) {
strGreeting = "God formiddag ";
} else {
strGreeting = "God eftermiddag ";
}%>
<jsp:forward page="Hello ex.jspi>
<jsp:param name="Greeting" [value="<%=strGreeting%>" />
: </jsp:forward>
P<% ) >

<hl1>JSP Example 7/2 - Forwarding</hl>
<p>You didn't provide a name. Please enter the previous page (using the "Back"
! button of your browser) and try it again.</p>
i </body>
i </html>

Hello.jsp
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5 JSP - Forward

File Edit “ew Go Bookmarks Tools Help

&) j @ O ﬂ @http:,f,flu:ucalhu:ust:SS12,|"-.-'u'D'u'u'J2EE,l'examples,l'JspExampIeD?,l’HeIIu:u.jsp

A2 O M€

JSP Example 7/2 - Forwarding

Hello.jsp

Tou didn't provide a name. Please enter the previous page (using the "Back" button of vour browser) and try it again,

Hello_ex.jsp

ﬁ Done

Public P 127.0.0.1 () .
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5 JSP - Forward

Init.jsp ——> Hello.jsp Hello_ex.jsp

// Collect parameters from the original request and the ones inserted by forward
String strName = request.getParameter ("Name") ;

: String strGreeting = request.getParameter ("Greeting");

P>

<hl>Forwarding Example - Execute Standard Hello</hl>
! <p><%=strGreeting%><%=strName%>!</p>
§</body>
</html> Hello_ex.jsp
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5 JSP - Forward

File Edit “ew Go Bookmarks Tools Help

_-) @ o ﬁ @http:,f,flu:ucalhu:ust:SS12,|"-.-'u'D'u'u'J2EE,l'examples,l'JspExampIeD?,l’HeIIu:u.jsp

L OME

God eftermiddag Ealle Anleal

JSP Example 7/3 - Forwarding

Init.jsp [—

Hello.jsp

—

Hello_ex.jsp

JSP Example 7/1 - Forwarding

Please type m your name:

|Kalle Anka Subrmit |

ﬁ Done

Public P 127.0.0.1 () .
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JSP - Forward

File Edit Yjew o Backemake Zocl il |
- [#5] htkp: fflacalhosk: 5512 WD 12EE lexamples) JspExampled? [Hella, jsp 4

JSP Example 7/3 - Forwarding

God eftermiddag Ealle Anleal

IE Done Public IF
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5 JSP - Forward

] Forwarding Requests — Example 2 ("Self Forwarding”)

Hello.jsp

Init.jsp
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5 JSP - Forward

§<html>

i <head><title>A Self Forwarding Example</title></head>
i <body>

: <hl1>JSP Example 8/1 - Self Forwarding</hl>

§<% String strName = request.getParameter ("Name") ;

: if (strName == null) { %>

<p>Please typemit—sioddhane :</p>
<form actionf"Init.]jsp"|method="post">

<input type="text" name="Name" />

<input type="submit" name="Submit" wvalue="Submit" />
</form>

§<% } else {
: if (strName.length () == 0) { %>
<p>You didn't provide a name. Please try again:</p>
<form action="Init.Jjsp" method="post">
<input type="text" name="Name" />
<input type="submit" name="Submit" value="Submit" />
</form>

f<s )} else { %>
. <jsp:forward page="Hello.]jsp" />

t<s )
: %>

§</body></html>

IE——— Init_jsp
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5 JSP - Forward

—»{ Hello.jsp

String strName = request.getParameter ("Name") ;

String strGreeting;

if (Calendar.getInstance () .get (Calendar.HOUR OF DAY) < 12) {
strGreeting = "God formiddag ";

} else {
strGreeting = "God eftermiddag ";

}

Pe>
! <html>

!  <head><title>A Self Forwarding Example</title></head>
§<body>

! <h1>Jsp Example 8/2 - Self Forwarding</hl>

: <p><%=strGreeting%> <%=strName%>!</p>

! </body></html>

A Hello.jsp
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5 JSP - Forward

Fil= Edit View Go Bookmarks Tools Help Q ':::‘

%/D @ O ﬂ @http:,l',l'lu:u:alhu:ust:5512,1"-.-'-.-'DWJEEE,I'exampIes,l'JspExampIeDS,l’Init.jsp @’ @

JSP Example 8/1 - Self Forwarding

Please type m your name:

| Subrmit |

[ Done PublicIP 127.0.0.1 () .
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5 JSP - Forward

Fil= Edit View Go Bookmarks Tools Help Q ':::‘

%/D @ O ﬂ @http:,l',l'lu:u:alhu:ust:5512,1"-.-'-.-'DWJEEE,I'exampIes,l'JspExampIeDS,l’Init.jsp @’ @

JSP Example 8/1 - Self Forwarding

Tou didn't provide a name. Please try again:

| Subrmit |

[ Done PublicIP 127.0.0.1 () .
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5 JSP - Forward

File Edit “iew &Go Bookmarks Tools Help

|9 http:fflocalhost: 5512 W E0W IZEE fexamples) JspExampleds)Init, jsp 4

JSP Example 8/1 - Self Forwarding

Tou didn't provide a name. Please try again:

Subimit

[ D[one Public IF
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5 JSP - Forward

Fil= Edit View Go Bookmarks Tools Help Q ':::‘

%/D @ O ﬂ @http:,l',l'lu:u:alhu:ust:5512,1"-.-'-.-'DWJEEE,I'exampIes,l'JspExampIeDS,l’Init.jsp @’ @

JSP Example 8/1 - Self Forwarding

Tou didn't provide a name. Please try again:

|Kalle Anka Subrmit |

[ Done PublicIP 127.0.0.1 () .
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5 JSP - Forward

File Edit WYiew Go Bookmarks Tools Help Q -:::-
%/D @ O ﬂ @http:,l',l'lu:u:alhu:ust:5512,1"-.-'-.-'DWJEEE,I'exampIes,l'JspExampIeDS,l’Init.jsp %’ @

JSP Example 8/2 - Self Forwarding

God eftermiddag Ealle Anleal

[ Dore PublicIP 127.0.0.1 () .
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JSP - Forward

File Edit Vie |
- [#5] htkpefflacalhost: 5512 WD 12EE lexamples) 1spE xampleds) Init, jsp 4
JSP Example 8/2 - Self Forwarding
God eftermiddag Ealle Anleal
IE Done Public IF
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5 JSP — Exceptions

L1 A null pointer exception

Welcome  x l@ index.jsp x l ServietExamplen3.java x

FH 0T D 7% R E
<A page lancquage="jawva’™ %=

—

@ JspExampled3.jsp  x l@ JspExampleld.jsp  x l@ JspExampleds. jsp x]_
@ a

I

<% Object obj] = null; %=
<html>
<head>=<title>-
J3P Example 05 - Crash
</titlex< /heads
<hody-

<p>=The following expression causes a null pointer exception: <J=((3tring) obj).toStrimg()%=—</p>
< /hody=C htnl s
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5 JSP — Exceptions

File Edit Miew Go  Bookmarks Tools  Help

Qil - BT @ k_J @ ||_| htkp: [ flocalbost: 5034 WD 1ZEE fexamples) JspExample0s, jsp V| @ Go |@, |
HTTP Status 500 -

BT Exception report
nessage

The server encountered an internal error () that prevented it from fulfiling this request,

pxception

org.apache. jasper.JasperException
org.apache. jasper.servliet.Japlervietirapper.service (JaplervietWrapper. java: 373)
org.apache. jasper.servlet.Jsplerviet.servicelspFile (Jsplervlet. java:295)
org.apache. jasper.servlet.Jsplerviet.service (Jsplervlet. java:245)
javax.servlet.http.Httplervlet . service (Hotplervliet, java: 502)
org.netheans.modules. wveb.monitor.server . MonitorFilter.doFilter (MonitorFilter. java:362)

oot cause

java. lang.NullPointerException
org.apache.jsp.examples. JspExample0s jsp. jsplervice (JspExamplelS jsp. java:si)
org.apache. jasper.runtine. HttpJdspBase.service (HotpJspBase . java: 99)
javax.servlet.http.Httplervlet . service (Hotplervliet, java: 502)
org.apache. jasper.servliet.Japlervietirapper.service (JasplervietWrapper. java: 325)
org.apache. jasper.servlet.Jsplerviet.servicelspFile (Jsplervlet. java:295)
org.apache. jasper.servlet.Jsplerviet.service (Jsplervlet. java:245)
javax.servlet.http.Httplervlet . service (Hotplervliet, java: 502)
org.netheans.modules. wveb.monitor.server . MonitorFilter.doFilter (MonitorFilter. java:362)

bleds.jsp =

R s

The full stack trace of the root cause is avalable in the Apache Tormcatfs.5.7 logs.

ache Tomcat/5.5.7

[“a Dane Al




5 JSP — Exceptions

LI A null pointer exception

! error messages refer to the compiled JSP (JspExample05 jsp.java)

Output ¢ % |‘HTTH

Bundled Tomcat (5.5.7) = | Tomcat 5.5 = || WDWIZEE (run) *
LMELIZ ﬂanager: li=st: LlSt-lI‘.l.g context=s rfor wirtual host 'localhost?

MNow Z3, 2005 1:18:04 PM org.apache. catalina. core_ lpplicationContext log

INFO: Manager: list: Listing contexts for wirtual host 'localhost'!

MNow Z23, 2005 1:12:07 PM org.apache_ catalina. core. ftandardiirapperValve invoke

SEVERE: Serwlet_serwicel) for serwlet Jjsp threw exception

Java. lang MullPointerException
at org.apache.jsp.exanples. JepExanplels jsp. Jsplervice (JspExanplels jsp.jawva: 5Z)
at Drg.apa:he-j35per.runtimeLHtthEPBEEE.EErvi:eththEpB&EE.javazﬂﬂj
at. jJavax.servlet _http Hbtplferwvlet service (Hotplferwlet . jawa: 202)
at. org.apache._ jasper._ servlet JspServletliirapper.serwvice (Jspiervletllrapper. Java: 325)
at. org.apache. jasper.servlet Jspiervlet. servicedspFile (Jsplierwvlet . jawva: £95)

at. org.apache. jasper.servlet Jspiervlet. service(Jsplervlet . jJava: Z45)
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5 JSP — Exceptions

I Exception Handling
[Jtry .. catch blocks in the Java code

L] what happens with uncaught exceptions ?

| redirecting the control flow in case of exceptions:

] refer to an “error page” from JSPs

%@ page errorPage="/ShowException.jsp" %>

I declare the linked page as “error page”

%@ page isErrorPage="true" %>
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5 JSP — Exceptions

1 Exception Handling

{|<%@ page errorPage="ShowException.jsp" %>

i <3 Object obj = null; %>
! <html>
F <head><title>JSP Example 9 - Exception Handling</title></head>
i <body>
<hl1>JSP Example 9 - Exception Handling</h1l>
<p>

The following expression causes a null pointer exception
<%= ((String) obj) .toString() %>
</p>

§</body></htm1>

Init.jsp
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5 JSP = Exceptlons I the exception property of the

Heeeetareeeeseaseesesesseesasesseesasesessasesesssseasessnsessesensessssnsesssesnseassseseasnseneaseseaneesnees pageContext variable is initialized with

i|<®@ page isErrorPage="true" %> a reference to the exception thrown

<%@ page 1mport="java.lang.i1o0.*" %> (java Iang Throwable)

P <%

: Throwable e = exception;

String strException = "";

if (e instanceof NullPointerException) {
strException = e.toString() ;

3 }

P o>

§<html>

E <head><title>JSP Example 9 - Exception Handling</title></head>

i <body>

: <hl>JSP Example 9 - Exception Handling</hl>
! <% if (strException.length() != 0) { %>
E <p>
An exception of type <b><%=exception%></b> was caught.
: </p>
P <% ) %>
P <p>
The error is described in detail below:<br/>
<font size="-1"><% e.printStackTrace (new java.io.PrintWriter (out)); %></font>
</p>

! </body></html>

v evesssssssrsseseeeeeeeee s RS RRAses oA RR AR ASEE5RRRRRRA A S £ RS AR5 RR R 1 1 ShowException_jsp
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JSP — Exceptions

File Edit Yiew Go Bookmarks Tools Help 0 Fa)

% _) @ I\::l ﬁ @ http:fflocalhost; 5512 DNy 1ZEE fexamples) JspE xample0d/Tnit, jsp v @ .
JSP Example 09 - Exception Handling

An exception of type javalang. Null PointerException was caught.

The error 15 described n detad below:

javalang HullPointerException at org apache jsp examples JepExample0? Init jsp._jsplervice(org.apache jsp.examples JepExample0? Indt jsp:55)
at org apache jaspernuntime Hitpl spBase servicelHitpl spBase java:®7) at javax servlet hitp HitpServlet service(Httpl ervlet java80d) at
otg. apache jasper. serviet JeplervletWrapper service(TsplervletWrapper java:322) at

otz apache jasper. serviet Jeplervlet. servicel spFile(Teplervlet java314d) at org apache jasper servlet TspBervlet. service(Taplervlet java26d) at
javan servlet hitp Hitpdervlet service(HttpS ervlet java:B02) at

otg. apache catalina core ApplicationFilterChain internalDoFilter’ A pplicationFilterChain java 252 at

otg. apache catalina core ApplicationFilterChain doFilter A pplicationFilterChain java:173) at

otz netheans modules web monitor. server MonitotFilter doFites M onitorFilter java 368 at

otg. apache catalina core ApplicationFilterChain internalDoFilter’ A pplicationFilterChain java 202 at

otg. apache catalina core ApplicationFilterChain doFilter A pplicationFilterChain java:173) at

otg. apache catalina core Standard'WrapperValve invoke(StandardWrapperWalve java 213 at

otz apache catalina core StandardContextV alve invoke(StandardC ontexd W alve java:178) at

otg. apache catalina core StandardHostV alve invoke(BtandardHost VW alve java:126) at

otz apache catalina valves ErrotFep otV alve invoke(ErrotReportValve java:105) at

otg apache catalina core StandardEngineV alve invoke(StandardEngineValve java:107) at

otz apache catalina connector Coyoted dapter service(Coyoted dapter java:145) at

otz apache coyote httpll Hitpl 1Processor process(Hitpl IProcessor java268) at

org.apache coyote httpll Hitpl1BaseProtocolfHitpl 1ConnectionH andler processConnection/Hitpl 1 BaseProtocal java:fi63) at

otz apache tomeat util net PoolT epEndpoint processSocketPoolTepEndpoint java: 527 at

otz apache tomeat util net LeaderF ollowerWorker Thread runlt(LeaderF ollowerWotkerThread java 20 at —

org apache tomeat util threads ThreadPooliContralRunnable run ThreadP ool javadid) at javalang Thread nan Thread java:595)

[ Done PublicIP 127.0.0.1 ¢ .
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JSP - Exceptions

File Edit “iew &Go Bookmarks Tools Help |

T "
L% htkp: fflocalhosk: 5512 W D0W 12EE lexamples) JspExampleds|Init, jsp ‘g’

JSP Example 09 - Exception Handling

An exception of type javalang. Mull PointerException was caught.

The error 1z described i detad below:

javalang HullP ointerException at org apache jsp examples JepExample0? Init jsp._jsplervice(org.apache jsp examples JepErampled? Indt jsp055)
at org.apache jaspernantime Hitpl spBase service(HitplspBasze java:®7T) at javax servlet hitp HitpServlet service(Httpl ervlet javaa0d) at
otz apache jasper. servlet JeplervletWrapper servicelTsplervletWrapper java:322) at

otz apache jasper. serviet Japlervlet. servicel spFile(Teplervlet java 314 at org apache jasper servlet TspBervlet. service(Teplervlet javal26d) at
javax servlet hitp HitpBervlet service(HttpS ervlet javaB02) at

otz apache catalina core ApplicationFilterChain internalDoFilter’ A pplicationFilterChain java 252 at

otg apache catalina core ApplicationFilterChain doFiter A pplicationFilterChain java: 173 at

otg netheans modules web monitor. server MonitorFilter doFiten M onitorFilter java 3628 at

otg. apache catalina core ApplicationFilterChain internalDoFilter’ A pplicationFilterChain java 202 at

otg apache catalina core ApplicationFilterChain doFiter A pplicationFilterChain java: 173 at

otg. apache catalina core Standard'WrapperValve invoke(StandardWirapperWalve javadl3) at

otg. apache catalina core StandardContextV alve invoke(BtandardC ontexd W alve java:178) at

otg. apache catalina core StandardHo stV alve invoke(BtandardHost VW alve java:126) at

otg. apache catalina valves ErrotRep otV alve invokeErrotFeport VW alve java:105) at

otg. apache catalina core StandardEngineV alve invoke(BtandardEngineValve java:107) at

otz apache catalina connector Coyoted dapter service(Coyoted dapter java:148) at

otz apache coyote httpll Hitpl 1Processorprocess(Hitpl IProcessor java26E) at

org.apache coyote httpll Hitpl1BaseProtocolfHitpl 1ConnectionH andler processConnection/Hitpl 1 BaseProtocal java:fii3) at

otz apache tomeat util net PoolT epEndpoint processfocketFoolTepEndpoint java: 527 at

otz apache tomeat util net LeaderF ollowerWorker Thread nanlt(TeaderF ollowerWorkerThread java 20 at —*

org apache tomeat util threads ThreadPooliContralRunnable mun ThreadP ool javadid) at javalang Thread nang Thread java:595)

[ D[one Public IF
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5 JSP - Dynamic Attributes

] Attributes That Permit JSP Expressions
(1 jsp:setProperty (Attribute: value)
[ jsp:include (Attribute: page)
1 jsp: forward (Attribute: page)

] jsp:param (Attribute: value)
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5 JSP-JSP 1.2/JSP 2.0

1JSP 1.2 vs. JSP 2.0

<% %> <jsp:scriptlet>
java code

</jsp:scriptlet>

<%= %> <]jsp:expression>
an expression

</jsp:expression>

<%! %> <jsp:declaration>
a declaration
</jsp:declaration>
<%Q@ include file = "..."/> <jsp:directive.include file = "..."/>

<%@ page import = "..."/> <jsp:directive.page import = "..."/>

<%@ page contentType "LL/> <jsp:directive.page contentType = "..."/>
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5 JSP - Special Characters

] Escape Sequences

1 what if the character " is needed in an attribute value?

[Juse \"

‘Twhat if | need a <% in HTML?

fluse <\% or \$>
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® Appendix — Tomcat setup for development

I Servlet reloading

1 deploy a modified servlet .class file without restarting the
server

LI Invoker servlet

1 drop a servlet .class file into webapps/appName /WEB-
INF/classes/pkgName and immediately run it

1 Directory listings

I show directory listing when requested URL ends in /
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® Appendix — Tomcat setup for development

I Servlet reloading
1in file $CATALINA HOME/conf/context.xml, add:

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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® Appendix — Tomcat setup for development

I Invoker servlet
1in file SCATALINA_ HOME/conf/web.xml, un-comment:

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

 <servlet>
: <servlet-name>invoker</servlet-name>
<servlet-class>
org.apache.catalina.servlets.InvokerServlet
. </servlet-class>
§</servlet>
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® Appendix — Tomcat setup for development

I Directory listings
1in file $CATALINA HOME/conf/web.xml, set:

§<init—param>

E <param-name>listings</param-name>
. <param-value>true</param-value>
§</init—param>

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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