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Servlets and JSP with JSTL Introduction

Workshop Overview

¢ This hands-on course covers the use of Servlets, JSP
(JavaServer Pages), and JSTL (the JSP Standard Tag
Library) to build dynamic Web applications

— You'll also learn the basics of Java EE (Java Enterprise Edition)

< It starts with the basic architecture of the Web and how
servlets work, moves on to cover JSP (JavaServer Pages),
then custom tags and the JSTL for creating complex actions

— Key design issues are introduced and illustrated

¢ The workshop consists of about 50% discussion, 50% hands-
on lab exercises, including a complete Web project
— Most of the labs follow a common fictional case study -

JavaTunes, an online music store — which includes music items
(searchable from the Web), and shopping (via a shopping Cart)

Notes:
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Servlets and JSP with JSTL Introduction

Workshop Objectives

¢ At completion you should be able to

— Understand the design and development of Web applications
using Servlets, JSPs and the JSTL (JSP Standard Tag Library)

— Develop Servlets to process HTML forms

— Understand and create JavaServer Pages (JSPs)

— Understand and use custom tag libraries

— Understand and use the JSTL

— Link Servlets and JSPs, and share data between them
— Store and process session information

— Deal with concurrency issues

— Understand and use good design techniques including MVC
(Model-View-Controller) and the Model 2 architecture

Notes:
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Servlets and JSP with JSTL Introduction

Workshop Agenda

¢ Session 1: Web Application Basics

¢ Session 2: Servlet Basics

¢ Session 3: Additional Servlets Capabilities
¢ Session 4: JSP (JavaServer Pages)

¢ Session 5: Using Custom Tags

¢ Session 6: Session Management

¢ Session 7: More JSP Capabilities

¢ Session 8: More JSTL and EL

¢ Session 9: Security

¢ Session 10: Additional Capabilities

Notes:
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Servlets and JSP with JSTL Introduction

Typographic Conventions

¢ Code that is inline in the text will appear in a fixed-width code
font, such at this:
JavaTeacher teacher = new JavaTeacher()

— Any class names, such as JavaTeacher, method names, or
other code fragments will also appear in the same font

— If we want to emphasize a particular piece of code, we'll also
bold it (and in the slide, change it's color) such as BeanFactory

— Filenames will be in italics, such as Javalnstructor.java
— We sometimes denote more info in the notes with a star *

— Lastly, longer code examples will appear in a separate code box
as shown below

package com.javatunes.teach;
public class Javalnstructor implements Teacher {
public void teach() {
System.out.println("BeanFactories are way cool");
3
}

Notes:
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Servlets and JSP with JSTL Introduction

Labs

¢ The workshop consists of approximately 50% discussion, 50%
hands-on lab exercises, including a series of brief labs

— Many of the labs follow a common fictional case study -
JavaTunes, an online music store

— The labs are contained directly in the course book, and have
detailed instructions on what needs to be done

¢ The course includes setup zip files that contain skeleton code
for the labs

— Students just need to add code for the particular capabilities that
they are working with

— There is also a solution zip file that contains completed lab code
¢ Lab slides contain an icon like the one in the upper right

corner of this slide
— The end of each lab is clearly marked with a stop

like this one to the right

Notes:
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Servlets and JSP with JSTL Introduction

Release Level

¢ This manual contains instructions for creating and running the
labs using the following platforms:

—Java 5 or Java 6
—Tomcat 6.0

— Eclipse Java EE Edition (any recent edition should work)

¢ All labs have been tested on Tomcat 6.0, Java 5/6, and
Eclipse Java EE edition

¢ Complete lab instructions for this platform are included in
the student manual

Notes:

& The instructions for the labs are geared for Eclipse Java EE
edition (Ganymede/3.4 and Galileo/3.5)

— They should also work fairly well for earlier Java EE / Web
versions of Eclipse

— However, the basic Eclipse version does not have the server

deploy support, and these instructions will not be suitable
for basic Eclipse

& Sun Microsystems recently changed the version numbering of
the Java Software Development Kit.

— After version 1.4.2, the next version was called 5.0.

— However, note that the default home directory path for a 5.0
installation contains references to the fact that it is really
version 1.5 renamed, i.e., C:\Program Files\Java\jdk1.5.0.
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Servlets and JSP with JSTL Session 1: Web Application Basics

LEARNINGPATTERNS

2 1 1) @ o8

Session 1: Web Application Basics

How the Web Works
Java EE - Java Enterprise Edition Basics
Servlet Basics - Generating HTML Dynamically

Notes:
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Servlets and JSP with JSTL Session 1: Web Application Basics

Lesson Objectives

¢ Understand the Basics of HTML and HTTP

— Understand Clients, Servers and the Internet, HTML tags, and
HTTP requests

¢ Get an overview of Java EE
— Understand Java EE Web Applications structure
— Create a simple Java EE Web Application

¢ Gain an understanding of what servlets are
— Learn the basics of the Servlet API
— Create a Simple Servlet
— Learn how to map a servlet in web.xml

Notes:
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Servlets and JSP with JSTL Session 1: Web Application Basics
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How the Web Works

How the Web Works
Java EE - Java Enterprise Edition Basics
A Simple Servlet

Notes:
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Servlets and JSP with JSTL Session 1: Web Application Basics

Clients and Servers

¢ The World Wide Web is composed of clients and servers
connected by the Internet

¢ Clients - Programs that request information on the web
— e.g. browsers like Mozilla Firefox or Microsoft Internet Explorer
¢ Servers - Programs that respond with information to clients

— Web servers or application servers — e.g. Apache Tomcat,
WebSphere Application Server, GlassFish, etc.

( \

Ty
Yy =)

Internet

Notes:

< If you want to see more graphs of the internet, check out
http://www.caida.org

— Their skitter tool probes the internet for topology and
performance

— It can visualize network from the data it collects

& The most common client is a web browser, used by a person
— Other clients such as Swing applications can also exist
— Computer programs can be clients also

+ Servers may do many other things than simply serving up web
pages

— It depends on the server, and upon the system that is running
on it

20100225 Copyright © 2004-10 LearningPatterns Inc. All rights reserved.
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Servlets and JSP with JSTL Session 1: Web Application Basics

HTML - The Language of the Web

¢ Web servers supply pages to
browsers as Hypertext Markup
Language (HTML)

— HTML is a plain text format with <HTML>
added tags A TLEs HTML
— Browsers use HTML tags to HEAD Test
interpret and format content </TITLE>
& HTML uses tags to mark </HEAD>
different parts of a document <BOD\H(Z110
— i.e. - To denote the document BODY </BODY>
structure, such as the page title </HTML> R

- <TITLE>Search page</TITLE>
¢ HTML also uses tags for
. Content goes
formatting (see notes) here

- <B>This will appear in
bold in a browser</B>

anno-

& Basic HTML Tags
— <HTML> - Starts an HTML page
— <HEAD?> - The heading part of a page
— <TITLE> - The title of a page
— <BODY> - The body (main content) of a page
— <B> - Bold text
— <BR> - “Break”, or start a new line
— <P> - Start a new paragraph
— <HR> - Insert a horizontal line
— <A> - Insert a hypertext link
<A href="elsewhere.ntm"I> Click me!</A>

¢ Go to http://www.w3.org/MarkUp/ for more info on HTML

¢ All HTML pages should have at least the following the <HTML> and <BODY> elements
— Most will have <HEAD> and <TITLE> elements
— Browsers are very forgiving. Pages with errors often work

20100225 Copyright © 2004-10 LearningPatterns Inc. All rights reserved. 12



Servlets and JSP with JSTL Session 1: Web Application Basics

HTTP, Addressing, Requests, and Responses

¢ Servers and browsers communicate via the Hypertext
Transfer Protocol (HTTP)
¢ A client specifies a server with an IP address
— This can be a name, like LearningPatterns.com
— Names translate to numeric addresses, like 206.98.161.38
— HTTP servers run on specific ports
— The default is port 80, Tomcat runs on port 8080
¢ The browser sends an HTTP request to a server for a page
— With a URL: http://www.mycompany.com/index.html
— The server returns the page in an HTTP response

— Both requests and responses include extra bits of information,
called headers

— The request is mostly composed of headers
— The response includes headers and the HTML itself

Notes:
& A basic understanding of HTTP us useful in knowing how the web, and servlets, work
— You’ll be interacting with it later through the servlet API
& You can get more information on HTTP at: http://www.w3.org/Protocols/
< If the server is using a different port, the client should ask for it specifically - e.g.
— http://www.learningpatterns.com:8080
¢ URL = Uniform Resource Locator
< Finding a server is like looking up a phone number and making a phone call
— The symbolic name, is like the name of the person you are calling.
— Using the symbolic name, you look up the IP address (using something called DNS)
— The IP address is like a phone number. It specifies a specific computer on an IP network
— The port is like an extension
— There may be a number of applications on the same computer listening for connections

— The port is what directs incoming connections to a specific program (in this case an
HTTP server listening on port (extension) 80

20100225 Copyright © 2004-10 LearningPatterns Inc. All rights reserved. 13



Servlets and JSP with JSTL Session 1: Web Application Basics

Browsing a Simple Web Page

“A Test - Microsoft Internet Explorer

_[of=
JEiIe Edit “iew Fawvaorites Tools Help Hend |
j 9 Q@ o | Q@ [ ?
Back Fareard Stop Refresh  Home Search Fawvorites
JAﬁdFESSI hittp:/ fweerw | arningpatterns . com /javatunes findes || j @ Go |JLinkS >
‘ Hell -
ello
=
&) Done FFEQ Local intranet 7
<HTML>
Hello
GE javatunes/index.html </HTML>
al] XE|e| <
Contents of 'CrhAppg
=1 Name
> « Qjs
= Eindex htm
1 -
www.learningpatterns.com

Notes:
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Servlets and JSP with JSTL Session 1: Web Application Basics
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Java EE - Java Enterprise Edition Basics

How the Web Works
Java EE - Java Platform Enterprise Edition Basics
A Simple Servlet

Notes:
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Servlets and JSP with JSTL Session 1: Web Application Basics

Java EE - Java Platform Enterprise Edition

¢ Java EE is Java’s standard architecture for building scalable,
distributed, reliable, Enterprise applications

— We will use a Java EE architecture to study and implement all of
these capabilities

— Formerly (and still widely) called Java EE

— Java EE includes technologies such as Servlets/JavaServer
Pages (JSP), JDBC, EJB, JMS, JavaMall, etc.

¢ We will focus solely on the Web tier here
— And the base Servlet/JSP technology

— We will not delve into the other technologies such as JDBC for
database access, or EJB for creating transactional, scalable
components

— These are important, but not the area we need to focus on

Notes:
& Web applications are part of the Java EE standard

— This gives your applications consistency and portability
across implementations

20100225 Copyright © 2004-10 LearningPatterns Inc. All rights reserved. 16



Servlets and JSP with JSTL

Session 1: Web Application Basi

Cs

client

HTTP

¢ This is a popular Java EE architecture for

Web applications [ business
< It is relatively simple, yet suitable for many E
types of applications

Simple Web-Based Architecture

presentation

| storage

application server DB server

JDBC

Notes:

& The presentation code and business code reside in the same tier.

— Database access can be implemented directly in the
servlets/JSPs, but is often encapsulated into a data access

layer.

— Many types of systems can be built with this relatively

simple architecture.

20100225 Copyright © 2004-10 LearningPatterns Inc. All rights reserved.
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Servlets and JSP with JSTL Session 1: Web Application Basics

Java EE Web Applications

¢ Web application - A standard structure defined in Java EE
for organizing the resources in a Java EE system

— It is a collection of servlets, JavaServer Pages, and other files

— This is the standard Java EE way to package up server
programs for the Web

¢ Every web app has a standard directory structure and
includes an XML configuration file - web.xml

— web.xml (commonly called the deployment descriptor or DD)
contains configuration information (XML) for the Web app

— You can declare servlets, servlet mappings URLS and more

¢ Often, the Web app is packaged into a Web Archive (WAR)
— Based on jar, and is the standard packaging for a Web app
— Can be deployed directly in servers supporting Java Web apps
— Often servers support "exploded” deployments *

Notes:
& A jar file is basically a zip file with added information in it

— It is compatible with the zip format, and jar files can be
manipulated using most zip tools

— There is also a utility program that comes with Java to
create and work with jar files

¢ A WAR file is just a jar containing a Web app

— Some servers also support the deployment of the Web app
as a directory containing the needed files

— This directory would have the standard Web app structure,
and contain the same contents as in the WAR file

— This is convenient if you have to change something (e.g. an
HTML or JSP page) in the Web app

20100225 Copyright © 2004-10 LearningPatterns Inc. All rights reserved. 18



Servlets and JSP with JSTL Session 1: Web Application Basics

Web Application Structure

[(1 <Web application base directory>
[static content files: HTML, forms, images, etc.]
[dynamic content: JSPs]
[ [other directories for content]
(1 WEB-INF
web.xml
[ classes
[.class files: servlets and others]
1 lib
[JAR files]

¢ The root of the directory hierarchy serves as the document
root for files that are part of the application

— The WEB-INF node is not part of the public document tree
— Nothing in WEB-INF can be served directly to a client

Notes:
& The WEB-INF directory is just a normal directory of this name

— It’s an unusual name, but don’t be confused by that. It’s just
a directory

< You can put things in WEB-INF that you don't want visible
directly to clients

For example application configuration files

You can still forward/include them via the
RequestDispatcher that we will cover soon

Some developers put all the jsps there that are normally
forwarded to by servlets

This prevents clients from browsing directly to them

20100225 Copyright © 2004-10 LearningPatterns Inc. All rights reserved. 19



Servlets and JSP with JSTL Lab 1.1: Create a Web Application
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Lab 1.1 - Create a Web Application

Notes:
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Servlets and JSP with JSTL Lab 1.1: Create a Web Application

Lab 1.1 — Create a Web Application

¢ Overview: In this lab, we will setup and become familiar with
the lab environment, and create a simple Web application

— The Web app will just have a simple HTML file in it
— We will build, deploy and run it from within Eclipse

— This will take a little time to set up, but future labs will take less
setup

¢ Objectives:
— Become familiar with the lab structure and Eclipse
— Create a Web application and deploy it using Eclipse

¢ Builds on previous labs: None

¢ Approximate Time: 30-40 minutes

Notes:

20100225 Copyright © 2004-10 LearningPatterns Inc. All rights reserved.
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Servlets and JSP with JSTL Lab 1.1: Create a Web Application

Information Content and Task Content

¢ Within a lab, information only content is presented in the normal
way — the same as in the student manual pages

— Like these bullets at the top of the page

¢ Tasks that the student needs to perform are in a box with a slightly
different look to help you identify them - like the one below

Tasks to Perform

¢ Look at these instructions, and notice the different look of the box
as compared to that above

E — Make a note of how it looks, as future labs will use this format
i + Make sure that you have Eclipse installed

— Likely installed in a directory like C:\eclipse *
— We'll refer to this directory as <eclipse>
— If it is not installed, or you can't find it, tell your instructor

¢ OK — Now get out your setup CD; we're ready to start working

Notes:

< If Eclipse is not installed, then you'll have to download and
install it

< If you need to download Eclipse, go to
http://www.eclipse.org/downloads

— Under the Eclipse Packages section, click on the link for the
Eclipse IDE for Java EE Developers

— Save the zip file to your computer

< To install Eclipse, unzip the zip file (easiest location to unzip it
to is C:\, but another location is fine as long as you can get to it
to run the eclipse.exe executable)

20100225 Copyright © 2004-10 LearningPatterns Inc. All rights reserved.
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Servlets and JSP with JSTL Lab 1.1: Create a Web Application

Extract the Lab Setup Zip File

¢ To set up the labs, you'll need the course setup zip file *
— It has a name like: SJISP_LabSetup 20100215.zip
¢ Our base working directory for this course will be
C:\StudentWork\SJSP
— This directory will be created when we extract the Setup zip

— It includes a directory structure and files (e.g., Java files and
other) that will be needed in the labs

— All instructions assume that this zip file is extracted to C:\. If
you choose a different directory, please adjust accordingly

Tasks to Perform

+ Unzip the lab setup file to C:\

— This will create the directory structure, described in the next slide,
containing files that you will need for doing the labs

Notes:

& The setup zip will either be given to you on a CD or supplied by
your instructor

— The nnnn stands for the version number of the course

& SJSP stands for Servlets-JSP

¢ The CD may also contain additional folders with extra content
— InstallFiles: Extra software install files (e.g. simple editor)
— Resources: Documentation, specifications, etc.

— Which extra files are supplied will vary based on space
limitations

20100225 Copyright © 2004-10 LearningPatterns Inc. All rights reserved.
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Servlets and JSP with JSTL Lab 1.1: Create a Web Application

The Eclipse Platform

¢ Eclipse (www.eclipse.org) is an open source platform for
building integrated development environments (IDES) -

— Used mainly for Java development - can be extended via plugins
and used in other areas (e.g. C# programming)

¢ Originally developed by IBM

— Released into open source

— IBM's RAD environment is built on top of Eclipse
¢ Eclipse products have two fundamental layers

— The Workspace — files, packages, projects, resource
connections, configuration properties

— The Workbench - editors, views, and perspectives

& We will set up the workspace and workbench, then describe it
in more detail at the end of the lab

Notes:

& The Workbench sits on top of the Workspace and provides visual
artifacts that allow you to access and manipulate various aspects
of the underlying Workspace resources.

20100225 Copyright © 2004-10 LearningPatterns Inc. All rights reserved. 24



Servlets and JSP with JSTL Lab 1.1: Create a Web Application

Eclipse and Web Projects

¢ We'll use the Eclipse Java EE edition in this class
— Has support for Java Web applications

¢ Eclipse organizes Java Web apps using Dynamic Web
Projects

— Dynamic Web projects contain Java EE resources such as
servlets, JSP pages, plus static resources (HTML)

— You establish project properties for the Web Project at creation
time and can modify them later

— It provides a custom editor for the web.xml file

¢ The Eclipse Web project organization is different from how the
final Java EE Web application organization will be

— It is designed to make it easy for you to work with the resources
— When deployed, a standard WAR is build

Notes:

& Eclipse also provides Static Web projects that can be used when
you aren't generating dynamic content and don't want any of the
overhead associated with dynamic Web content

¢ When you create the project, you can set many properties for it,
including:

— Build path, project references, default server for
deployment, and the application’s context root

— Uses the build path value to resolve references in the
compiling code

¢ The web. xmT file holds many additional settings
— Servlets to be run in project
— Initial (welcome) pages and error pages

— Environment values and JNDI references to resources made
in servlets/JSP’s
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Web Project Organization

¢ Organized in the following folders
— src: Contains all Java source files
— WebContent: Contains all Web resources
— WebContent\WEB-INF: Same as Java EE WEB-INF

¢ Usually use Web Perspective or J2EE Perspective

¢ All visible elements are not necessarily deployed with the project
— e.g. the src folder is not deployed - only compiled classes
— Eclipse creates a standard WAR file when it deploys

¢ Before Web components are developed you must create and
configure a new Web Project

— You can specify the build path for the project to include external jar’'s or
class files
& When Web projects are created, Eclipse automatically creates the
associated Deployment Descriptor (DD)

— web.xml - DD for Web project in WEB-INF folder

Notes:
& The src folder contains all Java source
— Servlets, supporting classes, JavaBeans

— When you compile these classes, the compiled output is put in the WEB-INF\classes
directory

¢ The WebContent folder contains all Web resources

— HTML files, JSP files, image files, etc.

— Only content in this folder (or a sub-folder) can be accessed in the Web application
& HTML and JSP pages must be correctly placed relative to the context root

— Media files, JAR files, loose class files and other resource libraries must also be
correctly placed

& Both the Web and Java EE views are useful for managing Web projects
— Web perspective contains HTML/JSP oriented views not in J2EE perspective
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Getting Started With Eclipse

Tasks to Perform
¢ Make sure you have Eclipse installed - likely in C:\eclipse
¢ Launch Eclipse: Go to c:\eclipse and run eclipse.exe
— A dialog box should appear prompting for a workspace location
— Set the workspace location to C:\StudentWork\SJSP\workspace
— If a different default workspace location is set, change it

& Workspace Launcher

Select a workspace

Eclipse Platform stares vour projects in a Folder called a warkspace.
Choose a workspace Folder ko use For this session,

Warkspace: |C:'I,Studenthurk'l,SJSP'l,wu:urkspau:e

Notes:
< You can also put a shortcut on your desktop to start Eclipse
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Workbench and Java EE Perspective

Tasks to Perform

¢ In the window that opens, close the Welcome screen (see notes) E
& You should in a Java EE perspective :
— That's fine, this perspective is good for what we do i
¢ If you need to open the Java EE perspective, (Shouldn't need to :
do this now) you can do so by clicking the Perspective icon at the |
top right of the Workbench, and select Other | Java EE (as shown :

i
]

\iﬂCVS Repository Exploring
G:;-Database Debug

L_Ej Database Development
fﬁDebug

%J Java

& JJa il
(: ‘r‘_? Java EE {default)
== e IPI"RI'I'h'u'

Notes:

& Eclipse opens with a Welcome screen which allows you to navigate to different things (such as

— We will not be using this, so we will close it and go directly to the Workbench
— Toclose it, just click the X on the Welcome tab

{t Java EE - Eclipse

File Edit Mawigate Search Project Bun

.-'E\.
log! Welcof

20100225
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The Java EE Perspective

& lava EE - Eclipse Platform 10| x|
File Edit Mavigate Search Project Run Window  Help
5 cal$-0-%- |G-6-|®de5 |02  BFme
. = (==} D; . - 0=
Oo- =
[ Project Explorer 53 i i Outline 23 |
= <~===D | = An outline is not available,
-
[Z1 Problems B3 w2 Tasks} 1 Properties | +7k Servers} IV pata 50urcew =) Snippets | — B
0 items o =
Description = | Resource | Path | Location I
1| | )
J ) 0 items selected J JI 0 | J [ B l
Notes:
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w NP

click Finish *

Creating a Server

Tasks to Perform

[= Prablems («- Tasks (:. Properties (‘5?‘!\ Servers 52 R

Server - | Skate

Go to the Servers view, right click, and select New | Server
In the next dialog, select Apache | Tomcat V6.0 * and click Next
In the next dialog, browse to your Tomcat install directory, and

Select the server tvpe:

|type filker text

¢ We will use the Tomcat to run our Web applications - first we need
to create a server in Eclipse *

e » i" Server

E‘E? Apa

E|E7 Basi

[0 Tomcak v3.2 Server
S Tomcat v4.0 Server

che Marme:

Torcat w4.1 Server

I Apache Tomcat v6.0

Tomeat installation directory:

Tomcak «5.0 Server

Tomeak vo 0 Server

c

Publishes and runs JZ2EE and Java EE Web

SEFVEr,

SEerver Name:

I Torncak ve.!

| Cilapache-tomecat-6.0,10 Browse, ..

Anarha-bameak-f 014 Dinwnlnad And Trsl

Notes:

< If you use a Tomcat version other than 6.0, then select the
appropriate version in the dialog where you choose the server

+ Eclipse for Java EE has support for deploying Web applications

to a configured server

— It also has support to start and stop the servers from within

Eclipse

« If you click Next instead of Finish in Step 3, you'll come to a
dialog that lets you configure the project to run on the server

— We are going to do this slightly differently
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Create a Web Project

Tasks to Perform
¢ Create a Dynamic Web project
— File | New | Dynamic Web
Project *
— Call it javatunes *
— Use the Tomcat runtime *
— Click Next (click Next twice if
using Eclipse 3.5)
¢ In the next dialog, make sure the
Context Root is javatunes
— Click Finish

_optext Book:

< l javatunes|

an TFeckory:

I W'ebContent

& New Dynamic Web Project - |EI|5|

Dynamic Web Project

Create a standalone Dynaric Web project or add it ko @
a new or existing Enterprise Application.

Project name: Ij;watune&l

—Project contents:
v Use default

Diteckaty: |C:'l,Studenth:-rk'l,SJSP'l,wc-rkspace'l,JavaTur Browse. .. |

— Target Ruptime

I.ﬂ.Dache Taorncat ve.0 )Ngw. .

r—Dynamic Web Module wersion

fes =

r— Configuration

IDeFauIt Configuration for Apache Tomcat w6.0 j Madify... |

& good starting point For working with Apache Tomcak w6.0 runtime.
Additional Facets can later be installed to add new Functionality ta
the project,

—FAR Memhershin

7 = Back (&exn Finish I Cancel

Notes:
& There are multiple ways to create a new project:

— Click on the “New Wizard” button in left side of the toolbar
— Right click in the Package Explorer View, select New - ...

— etc.

¢ Note - When you call the project javatunes, it's stored in

workspace\javatunes

& The Tomcat runtime should automatically be used, unless you

have other servers installed

— If that's the case, make sure the Tomcat runtime is selected
— This will also set the Web Module to Servlets 2.5

& Eclipse 3.4 and 3.5 have slightly different dialogs for creating a

Dynamic Web project - but they are very similar

— You shouldn't have any problems with either
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¢ Open the Project Explorer
View

¢ Java EE oriented display
— Not file oriented

— Organized into groups based
on type of project

— Resources in a project are
displayed in a view specific
way

— For example the web.xml
deployment descriptor

The Project Explorer View

=
L™ Project Explorer &3 = O

B i javatunes |

EHE Java Resources: sro
=-E Libraries
B EAR Libraries

Bl JRE Syskem Library [jdk1.5.0 15]
- =i Web App Libraries

----- [= build

[=]+[= WebZontent

(2 META-INF

- (= WEB-INF

I'_—'IE-.-, Javascript Support
E-.a Script Language Libraries
l ECMA 3 Browser Support Library

. '}M Web Project support For 130T

Notes:
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Navigator View

Tasks to Perform

you

¢ Open the Navigator View (Window |
Show View | Navigator)

¢ Look at the Navigator view to see
the Web project you just created
¢ File system — like view
» Organizes Java source, Web content
» Knows about deployment descriptors

¢ Note that Eclipse has create the
deployment descriptor, web.xml, for

¢ Double click on web.xml to open it
for viewing and editing

-
L™ Project Explarer (‘li_T. Mavigator &3

= settings
B[ build

E||.x;:v WehConkenk

-2 META-INF

== WEB-INF
= b

----- X .classpat!

----- K| .project
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¢ Review the web.xml file by clicking the editor source tab

The web.xml file

— <web-app> is the root element, and contains the schema
declaration from the servlet/Java EE specification

— <display-name> is a descriptive name used by tools

— <welcome-file-list> is a list of default files to be displayed if a file

IS not specified on the request URL

K weh,xml E3

Puml wersion="1.0" encoding="UTF-S1705
<web-app xmlns:xsi="kttp: Svww. w3, org/ 2001 ML chema—ins tarce™ ®mlns="
<diaplay-name> javatunes :/ disp lay-name >
<welcome-Lfile-list>
<weloome-filerindex. html</welcome-£iles
<weloome—filexindex. htm</we lecome-£iles
<welcome—filerindex. jgp</welcome-£ilex
<uwelocome—filerdefault.html</welocome-files
<weloome-filerdefault. home/veloome-£iler
<weloome—filerdefault. jsp</velocome-£iles
<fwelcome—file-—lists>
</ webh—-app>

1 |

Design | Source

Notes:
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Create an HTML file

Tasks to Perform

# In the Project Explorer View, right
click on the WebContent folder

— Select New | HTML
— In the dialog that comes up, call the

page index.html, and click Next

— Select New HTML File (4.01

transitional) in the Template pane

— Click Finish

¢ Eclipse will create the web page in
the WebContent folder, and open it in
an editor for you

Select HTYIL Template

Select a template as initial content in the

¥ Use HTML Template

Templates are Mew HTML' templates Four

[Jane
Mew HTML File (4.01 frameset)
Mew HTHML File (4,01 strick)

Mew HTML File 4,01 kransitional)
Mew ¥HTML File (1.0 frameset)
Mew xHTML File (1.0 skrict)

Mew ¥HTML File (1.0 transitional)

Notes:

20100225
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Edit the HTML File

Tasks to Perform
' # Review the HTML file in the editor, and add some simple text

or HTML into the body element

-
| web,xml =] indewx.html 23

<!DOCTYPE html PUEBLIC "-//W3C//DTD HTML 4.01 Tranzitional/ EN"™ "http:/ wuw.
<html:>

<head:>

<metas http-egquiv="Content-Type" content="text / himl s charset=I50-F5559-1">
<titlexInsert title here</titlex

</ head:>
<hody:>-

«— | Add content

</ hodys
</htmlx

Notes:

< You can add the following HTML into the page if you want
<body>
<h1l>Welcome to JavaTunes</hl>
[add whatever else you want]
</body>
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Deploying an Application

Tasks to Perform

¢ To deploy to the server, right
click on the javatunes project,
and select Run As | Run on
Server

+ In the next dialog box select the
existing Tomcat v6.0 server

¢ Also select Set server as
project default, as we will
always use this server

¢ Click Finish
¢ Note that running a Web app on

the server will automatically start it
(look at the Servers view)

& Run On Server 101l
Run On Server
Select which server to use

Haowe do wou want to select the server?

¥ Choose an existing server
' Manually define a new server

Select the server that wou want ko use;

Itype filber besxt

= = localhost

| Tomcat v&.0 Server at localhost

|
Apache Tomcat 6.0 supporks JZEE 1.2, 1.3, 1.4, and
modules,

s use this server when running this project

(7) = Back | Mext = | Finish

Notes:
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Viewing the Web Application

¢ Eclipse will automatically open a Web browser for you onto the Web
application
— Note that the built in browser (IE) is sometimes misleading because it
caches Web pages, and it's hard to clear the cache

— Also - sometimes the browser window comes up before the server
has loaded the Web app - try a reload if a resource can't be accessed

— If you ever feel your having browser issues, open an external browser
viewing the same URL (note that you don't have to specify index.html
since it's one of the files specified as a welcome file)

— That's it — your Web app is up and running

-
A web.xml (|_| indeze., hkml (.’,} Inserk Litle here 23

(= http: fflocalhost: 8080 javatunes)

Welcome to JavaTunes

Notes:
& Tomcat listens on port 8080 by default
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¢ You can open the Console view to see output from the server
startup
— This is useful to look for exception stack traces in later labs

— Note that server startup may take some time, especially the first
time you start the server

— You can also look at the server status in the Servers view

(%1 Problems (;/-5 Tasks (:. Properties (6?& SErvers mﬁ Data Source Explorer ('r‘j Snippets (E Consale &3
Tomcat v6.0 Server at localhost [Apache Tomcat] C:\Program Files)Javaljdkl . 5.0_15bin}javan

INFO: Starting service Catalina

Jul &, 2008 2:15:429 FM org.apache.catalina.core.3tandardEngine start
INFQ: Starting Servlet Engine: Apache Tomcat/6.0.10

Jul &, 2008 2:15:50 FPM org.apache.coyote.httpll.HttpllProtocol start
INFO: Starting Coyote HTTP/1.1 on http-38050

Jul &, 2008 2:15:50 PM org.apache.jk.common.Channel3ocket init

INFO: JE: ajpl3 listening on Jf0.0.0.0:8009

Jul 8, 2008 2:15:50 PM org.apache.jk.server.JkMain start

INFO: Jk running ID=0 time=0/78 config=null

Jul 8, 2003 2:18:50 FM org.apache.catalina.startup.Catalina start
INFO: Server startup in 1641 ms

Server Startup

Notes:
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LEARNINGPATTERNS

8000 © oo

A Simple Servlet

How the Web Works
Java EE - Java Enterprise Edition Basics
A Simple Servlet

Notes:
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Serviets and Dynamic Content

¢ Servlets are Java objects that run on the server, in response
to client requests

— Servlets are instances of a class whose methods are invoked in
response to client requests

— They can be used to generate dynamic content for the response

¢ Some content must be generated dynamically
— For example, the results of a search
— Servlets can be used to generate this dynamic content

¢ Previous approaches to dynamic content had many limitations
— Common Gateway Interface (CGl)
— Server extensions like NSAPI and ISAPI

Notes:
& Some Web pages don’t ever change (static content)

— Static Web content is simply files sitting on a server somewhere
& Dynamic content is generated on the fly from information

— For example, if you do web banking, you would want to see your most current account
information

& Early in the evolution of the web, there was no dynamic content

— People were using it for very simple things
& Eventually, the Web evolved to where people were doing things that required dynamic content
& There were two approaches used

— CGI - A separate process which when invoked generated the dynamic content

— Proprietary server extensions which allowed you to generate dynamic content

— The proprietary extensions were basically server side plug-ins
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What are Servlets?

& Servlets run within a container that exists as part of a server

— Container is a name for a set of services that must be available
to a servlet for it to execute properly

— It provides network services, handles MIME-based
requests/responses, manages servlet lifecycle

¢ The servlet container is usually a Web server or server plugin
— Container must support HTTP(1.0/1.1), and usually HTTPS
— Servlet support is widespread
¢ Most servlet containers are also full-fledged Web servers
— For example, Tomcat can run as an HTTP server
— It can also be a plugin for Apache or other servers
¢ There are many other servers supporting servlets:

— JBoss, BEA WebLogic, IBM WebSphere, Sun Application
Server, etc.

Notes:

# Servlets are the Java EE way to respond dynamically to client
requests

— They work alongside JSPs which we talk about later

— Servlets are really instances of a class whose methods are
invoked by the servlet container

& The servlet container can be provided entirely by the server itself
or by a server plug-in

— Tomcat and other application servers can act as a plug-in
servlet container for well known servers like Apache

— You can architect your system differently depending on
your needs
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How a Serviet Runs

Browser ' > Servlet class

Servlet container

Notes:
& A servlet is actually an instance of a Java class
— It implements a specific interface

— The methods of the interface are called by the container in a
manner that is clearly defined in the servlet spec

— You write the class to do whatever work you need done to
generate your dynamic content

— For example, you might do a database lookup and then
generate HTML from the results of the lookup
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Advantages of Servliets

¢ Fast performance

— A servlet call is just a method invocation in a thread
— Every CGl call is a separate process

¢ Rich APIs are available
— Functionality like sessions that wasn’t available in CGI
— Easy communication between servlets in same JVM

¢ Programmer productivity
— Written in Java and uses a standard API

¢ Safety

— Protects against things like buffer overflows (won’t crash server)
— Allows sandbox-style restrictions on servlets

Notes:
& CGI was basically a big hack to enable dynamic content

— When it was created, the systems using it were still relatively small
— It was never meant to run today’s large scale web sites

— Itis slow, even with a later version called Fast CGI

It is not very portable, and is vulnerable to hacks/attacks

Servlets are much better

& Proprietary extensions

— Are just that - proprietary

— No portability at all

— They were often hard to work with also

— They were often written in C, and could crash your server
# Servlets are much faster than CGI

— They are also standard

— Itis easier to find developers who can use servlets

— You are very portable if you want to change platforms
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Packages and Classes

¢ Servlets are a standard extension library
¢ javax.servlet is the core servlet package

¢ javax.servlet.http provides a set of HTTP-specific
servlet functionality

¢ javax.servlet.Servlet is the core interface,
implemented in the abstract class GenericServlet

¢ You will most often extend
javax.servlet.http.HttpServlet, an abstract
subclass of GenericServlet

¢ We will go over these types in detail in the next section

Notes:
& It is one of the key parts of Java EE (Java Enterprise Edition)
— Itis arequired part of Java EE

— Vendors that implement Java EE platforms must support
servlets

& A standard extension library is a standardized Java API that is
not part of the core Java implementation

— Vendors can support it where it makes sense (for example in
a web server), and ignore it where they don’t need it

— It will be the same on all implementations
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Creating a Servlet - The Simplest Way

¢ Subclass the HttpServlet class and define a doGet ()
method

— This overrides the doGet () method defined in the
HttpServlet class

— For now, we’ll show a very simple servlet without thinking about
any other details

& We will actually create a servlet, then install it and invoke it
— We’'ll see how to do in the upcoming lab

— Don't worry about all the details that you see - we'll look at them
all in detail later

& \When this servlet is invoked, the container will execute the
doGet () method

— The resulting output will go back to the browser

Notes:
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A Simple HTTP Serviet

package com.javatunes.web;

import javax.servlet.http.*;
import javax.servlet.¥;
import java.io.*;

public class SimpleServlet extends HttpServlet {
public void doGet(HttpServletRequest request,

throws ServletException, IOException {
response.setContentType("text/html");
PrintWriter out = response.getWriter();
// Here is where output is generated
// This gets sent back to the client
out.printin("Hello World");
out.close();

HttpServletResponse response)

Notes:
& There is a lot here we don’t understand yet

& The important point, is that we can write Java code here
(out.printin(*Hello World”)) and the container takes care of all
the mechanics of getting this output from the servlet, back to the
client (the browser)

<+ In a more complex application, you could first do more
complicated things, like a database lookup, and then use it to
send output to the client

& Note: In general, we will NOT generate HTML output this way
(print statements in a servlet)

— This is only illustration

— We will see how to do this more elegantly when we learn
JSP
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Declaring and Mapping Serviets

¢ A servlet must be declared in web.xml so the container recognizes it
— This includes the servlet class and its URL mappings, as shown below
— Again - don't worry about the details, we'll cover them later

<?xm1 version="1.0" encoding="UTF-8"7>
<web-app xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns="http://java.sun.com/xml/ns/javaee"
xmIns:web="http://java.sun.com/xml/ns/javaee/web-app_2_5.xsd"
xsi:schemalLocation="http://java.sun.com/xml/ns/javaee
http://java.sun.com/xml/ns/javaee/web-app_2_5.xsd"
id="WebApp_ID" version="2.5">

<dispTlay-name>JavaTunes</display-name>
<servlet>
<servlet-name>SimpleServlet</servlet-name>
<servlet-class>com.javatunes.web.SimpleServlet</servlet-class>
</servlet>
<servlet-mapping>
<servlet-name>SimpleServlet</servlet-name>
<url-pattern>/simple</url-pattern>
</servlet-mapping>
</web-app>

Notes:
& The mapping can use wildcards
— For example /* to map to all URLs
— Or *.jsp to map to all files ending in JSP

& The schema elements shown are for the Servlet 2.5 specification

— Depending on your app server, you might have a schema for
a later or earlier specification, such as Servlet 2.4

— The differences in terms of what you learn in this course are
mainly in the schema element in <web-app>

— Everything else that we cover in this course is the same in
Servlet 2.4 and 2.5
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LEARNINGPATTERNS

2000 @ oo

Lab 1.2 - Create a Simple Serviet

Notes:
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Lab 1.2 - Create a Simple Servlet

¢ Overview: In this lab, you'll create a very simple servlet that
sends HTML back to the client

— It will be a subclass of HttpServlet that contains a doGet ()
method to handle a request

— You will also be introduced to the JavaTunes online store which
the labs are focused on

¢ Objectives:
— Become familiar with servlets, HttpServlet and web.xml
— Be introduced to the JavaTunes lab structure

¢ Builds on previous labs: 1.1

& Approximate Time: 25-35 minutes

Notes:
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The JavaTunes Online Store

¢ The Web application we are creating is a small piece of the
JavaTunes online music store

— It displays a search form

— The search form sends a request to a servlet that does a search
and forwards to a results page that displays the results

— The results page allows you to add items to a shopping cart,
which are then displayed on a shopping cart display page

— We are creating the servlet that processes the search request

— The complete flow for JavaTunes appears following this slide,
but we'll go into more detail on it later

Notes:
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Complete Web Application Flow

SearchServilet

searchResults.jsp

l

Search results page
displayed in browser

CartServiet

l

cartDisplay.jsp

|

Cart contents page
displayed in browser

Notes:
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Creating the Serviet

¢ In this lab, we will create a class called SearchServlet, a
subclass of javax.servlet.http.HttpServiet

— It should be in the com. javatunes.web package

¢ You will define a doGet () method like that in the manual
examples that sends back simple HTML

— You can send back different HTML in the print1n if you want
— For example: "<html><body>Searching</body></html1>"

¢ Eclipse does most of the work of creating the servlet
— See the next slides

Notes:
¢ We will be putting all our code in packages.

— This adds a little complication, but it is important to
understand.

— It also reflects what you'll see in the real world.
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Declaring and Mapping Serviets

¢ All servlets need to be declared in web.xml
— Including their implementing class and their associated URL mappings

— You associate a name with the servlet, which is used in other parts of
the web.xml file to refer to the servlet

— This will be done by Eclipse in this lab

<?xml version="1.0" encoding="UTF-8"7>

<web-app xmlns="http://java.sun.com/xml/ns/j2ee" ... >
<display-name>JavaTunes</display-name>
<servlet>

<description>Servlet to execute Search</description>
<display-name>SearchServlet</display-name>
<servlet-name>SearchServlet</servlet-name>
<servlet-class>com. javatunes.web.SearchServlet</servlet-class>

</servlet>

<servlet-mapping>
<servlet-name>SearchServlet</servlet-name>
<url-pattern>/search</url-pattern>

</servlet-mapping>

</web-app>

Notes:
& The mapping can use wildcards
— For example /* to map to all URLs
— Or *.jsp to map to all files ending in JSP
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Creating a Servlet

Tasks to Perform
¢ Right click on the javatunes
project
— Select New | Servlet
¢ In the first dialog box (there are

:
I
|
1
|
I
|
1
|

Several) : Java pad{f:fvatunas.web\ Birom

Class namey Searchervlet

— In Java package enter : g
|
1
|
|
|
1
|
I
|
1
|
I
|
1

Create Serviet

Specify class file destination,

Web project: - javatunes j

Source Folder: I \JavaTunessre Brauw,

Supetclass: | javay, servlet, http, HebpSerylet B,

com. javatunes.web

— For Class name enter
SearchServlet

— Click Next

™ Use an existing Servlet class or 15P

lass mame: I SearchServiet Briovs

(7 = Back Mexk = | Finish I Canc

Notes:
& Note that the project needs the servlet jar on its classpath to compile

— Because we associated this project with the Tomcat runtime, Eclipse automatically puts
the Tomcat servlet jar on the project's classpath

— If we had not associated the project with the Tomcat runtime (for example, if we had
created the project before we created the server), we would need to manually add the
servlet jar to the classpath

— For Tomcat 6.x, the jar is:
<Tomcat-Install>\lib\servlet-api.jar

& To add the jar to th project manually (you should NOT normally need to do this) you would:

Right click on the JavaTunes project in Project Explorer and select
Build Path | Configure Build Path

Select the Libraries Tab, and click Add External Jars
Browse to the appropriate directory (above) and add in the servlet-api.jar file
Click OK
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Lab 1.2: Create a Simple Servlet

Creating a Servlet

Tasks to Perform
+ In the next dialog

— In Serviet Name enter
SearchServlet

— Under description, enter
"Servlet to execute search"

¢ Select the default

/SearchServlet URL mapping

and edit it to be /search
¢ Click Finish

i® Create Servlet x|
Create Servlet =
Enter servlet deployment descripbor w
specific infarmation, —

Marm

Searcherviet \

Destwghion | Servlet bo execute search

Initialization Parameters:

Add... |
Edits .. |
Remave |

URL Mappings:

[search > Add. .. |
Edit. .. |

Remave I

(7) | eBack | Mest > Firish

Notes:
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Edit the Generated Serviet

Tasks to Perform

¢ Eclipse generates a servlet for you, and should open it for editing

L5 Praject Explorer &3 - Navigatorw

X *web,sxml

(|_| indez. html

() Insert title here

Ifm SearchServiet.java &3

05|

E‘IJDJ JavaTunes
@ Deplovment Descripkor: JavaTunes
Ellg Java Resources: sro
EE} com, javatunes.web
: m Searchservlet.java
i Libraries
""" =i EAR Libraries

B, wWeb App Libraries
(= build

(= WebCantent

(= META-INE

[+-E, JavaScript Support
[H-1=F Servers

E'_“ JRE Swstem Library [jdki.5.0_15]
w servlet-api,jar - Clapache-tomca

!package com. javatunes . weh;
*Fimport Jjava.io.ICException:[]

Jrr

* Fervlet implementation class Searchiervlet

*

public class Search3ervlet extends HttplServlet |

private static final long serialVersionUID = 1L;

l.."ﬂ'ﬂ‘
* Default constructor.
i
public JearchZIervlet|) {
i huto-generated constructor stub
H
l.."**
& HotpServlet#doGet (HotpServletReguest reguest, HttpdervletRespon
L

protected void doGet (HtotpServletRequest recquest,
i huto-generated method stub
super.doGet (request, response);

HttpServletResponse re

Notes:

< If it is not open for editing, open it by double clicking on it in the

Project Explorer view

¢ You may see a warning in the Problems view about

servlet-api.jar not being exported, and that possibly causing

problems

— This isn't a problem, because the Web app will be running in

a servlet container (Tomcat in this case) that has its own
copy of servlet-api.jar

— You can right click on this problem, and select Quick Fix,
then select "Exclude the associated raw classpath entry ... "

— This will remove the warning
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et

Finish the doGet() method

Tasks to Perform
¢ Finish the doGet () method so that it sends output to the browser

— Delete the automatically generated super.doGet () line
— See the manual examples that get a PrintWr1iter from the response
object, and use that to send back back simple HTML
¢ You can send back different HTML in the print1n if you want
— For example: "<html><body>Searching</body></htm1>"
¢ In Project Explorer, right click on SearchServlet.java, and select
Run As | Run on Server (If prompted to restart the server, click OK)

— This will open a browser pointing to
http://localhost:8080/javatunes/search

— The container will go to the javatunes web app
— In the Web app, it will see that /search is mapped to a servlet

— It will invoke the doGet () method on the servlet, and send the results
back to the browser

— Your browser will display the HTML (see notes)

Notes:

=
%] web,xml (|_| indez. hitrnl ﬂ.l_l SearchServlet. java I/,ﬂ' http: fflocalhost: 3080/ javatunes/search &3

[ Q{? Ihttp:,l',l'lu:u:alhu:ust:EDSD,I'javatunes,l'search

Search results: (not implemented yet)
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View the web.xml

¢ The web.xml file contains information about the servlets and
other resources in a Web application

— Eclipse created a web.xml for us
— Open it in source view and look at the elements listed below

— You don't need to do anything with these elements as Eclipse
filled them in with the information you gave when creating the
serviet

¢ For a servlet, we can declare :
— <servlet-name> - An internal name used within the XML file
— <display-name> - A descriptive name, used in tools
— <servlet-class> - The actual class name of the servlet

— <url-pattern> - A URL pattern, which tells the server which
URL requests map to the servlet

Notes:

& There are other entries in the web.xml file that we will get to
later
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web.xml : Source View

X web,xml 23 index:, bl 1 [J] SearchServlet.java W (i http:fflocalhost: G050/ javatunes search W

; k?xml wversion="1i.0" encoding="UTF-3":>
<web-app id="WebApp ID" version="2.4" xmlns="hitp://7ava.sun.com/zmml/ns/ 12"
<diszplay-namme>
.ja?atune5:{fdisplay—name>
“3ervlet>
<description>3ervlet to execute Search</descriptions>
<dizplay-name>3earchServlet</disp lay-nsme:
<gervlet-namerSearchiervliet</servicst—names
<servlet—class>ggm,javatunes.web.SearchServlet<fservlet—class>
</fservlet>
<gervlet-mappihg:
<gervlet—names>3earchiServlet</serviet—name>
<url-patterns/search</url-patterns
</fservlet-mapping>
<welcome-file-list>
<welcome—filerindex.html</welcome—£iles>
<welcome—filerindex. htmw</velocome—£ilex
<welcome—filerindex. jep</velocome—£ilex
<yeloome—-£filerdefault.htmle/weloome-£iles
<yeloome—£filerdefault. htis/welcome-£iles
<weloome—filerdefault. jap</welocome—Files
</uelocome-file-lists
< uebh-app>

<] |
Design | Source

Notes:
& The screen shot shows a Servlet 2.4 version web.xml

— The 2.5 version would be exactly the same, but would have
the schema elements for 2.5, as shown earlier
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Session 1: Web Application Basics

Review Questions

¢ What is a servlet?

¢ Why do we bother with servlets?

¢ How do you write a servlet?

Notes:
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Lesson Summary

¢ Servlets are Java classes that can be used by servers to
respond to Web client requests

— Providing a standard efficient mechanism to build Web apps

¢ Servlets are very easy to create
— For example, you can just extend HttpServlet and override it's

doGet () or doPost () method

¢ HTML is a text based markup language that uses tags to
format content that is displayed in a browser

¢ HMTL is used by marking up the information you want to
display with appropriate HTML tags

¢ HTTP is the protocol that governs how information is
exchanged between a Web client and a Web server

— Information is requested by a client, and supplied to the client in
a response from the server

Notes:
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Session 7: More JSP Capabilities

Error Pages
JSPs as XML Documents
Java Scriptlets

Notes:
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Lesson Objectives

¢ Learn and Use the Error Handling Capabilities of JSP

¢ Learn about Java Scriptlets in JSP (but don't use them)

Notes:
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Error Pages

Error Pages
JSPs as XML Documents
Java Scriptlets

Notes:
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Serviet Exceptions and Error Pages

¢ Servlets generated from JSPs may throw exceptions

— The service() method may throw IOException and
ServletException, & other unchecked exceptions may occur

— Raw exception reports from the server are likely to be very
confusing to the user

¢ You can create a JSP specifically for handling exceptions
— Itis a normal JSP, but includes a page directive at the top
<%-- error_page.jsp --%>
<%@ page isErrorPage="true" %>

¢ JSPs that wish to use an error page refer to it like this:
<%-- Some other ISP --%>
<%@ page errorPage='"error_page.jsp" %>

Notes:

& The page directives specifies information about the generated
servlet class

— Allows you to import packages, customize the servlet
superclass, set the content type, etc.

— You can use it multiple times anywhere in a JSP
— You use attributes to specify what the directive does
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The Implicit exception Object

¢ Error page JSPs have an additional implicit object,
exception, that represents the exception that was thrown

— The exception object is available in the EL through the
pageContext

¢ You can use this object to provide information about the
exception, using the following properties
- message: The exception message (may be null)
— class: The exception class object
- class.name: The classname of the exception

The exception is:${pageContext.exception.class.name}

The message is: ${pageContext.exception.message}

Notes:

& Because the exception object is made available to the error page,
you can access it through the implicit JSTL pageContext
variable

# lItisalso an implicit object in the JSP itself, so it can be accessed
via JSP expressions

The error was <%= exception.getMessage() %>

getClass().getName() will get the exception
type
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JSP 2.0 Error Handling

¢ JSP 2.0 added improvements to the error handling

¢ New implicit EL pageContext variable called errorData

— Contains the properties shown at bottom

¢ An error attribute (containing the exception object causing the
error) is put on request with same name as for servlets

(Javax.servlet.error.exception)
— Compatible with Servlet error handling

Property Java Type Description
requestURI String URI for request that failed
servletName String name of servlet or JSP page that failed
statusCode int failure status code
throwable Throwable Exception that caused error page to be

invoked

Notes:
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Using errorData

¢ The example below shows how you can give more information
about an error that occurred

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

There's been a problem processing your request. Please call
customer service if you need assistance:

Request that generated the error:
${pageContext.errorData.requestURI}

Status code: ${pageContext.errorData.statusCode}

Exception information: ${pageContext.errorData.throwable}

Notes:
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Exception Handling in a JSP

¢ Exceptions may be caught and handled in the body of a JSP
page
— JSTL has a catch tag

¢ For exceptions that are not caught:

— The client request is forwarded to the errorPage specified in
the JSP’s page directive

— The implicit exception object in the specified errorPage is
initialized to this uncaught exception

¢ If no errorPage is specified, the server’s default behavior for
unhandled exceptions will be performed

— Often, this is a raw exception report
— Ugly, and scary to a user!

Notes:
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web.xml - Declarative Exception Handling

¢ You can also specify a mapping between an error code or
exception type to the path of a resource (servlet/JSP/HTML)

— Done with an <error-page> element in your web.xml file
— Lets you define your own error display for an error or exception

— Here we send all uncaught exceptions to our error page

<error-page>
<exception-type>java.lang.Exception</exception-type>
<location>/error_page.jsp</location>

</error-page>

— Here we send 404 errors to a special error page
<error-page>
<error-code>404</error-code>
<location>/not_found. jsp</location>
</error-page>

Notes:

& For exceptions, the container matches the exception type by
comparing the exception thrown with the list of error-page
definitions that use the exception-type element

— A match results in the container returning the resource
indicated in the location entry

— The closest match in the class hierarchy wins

< For error codes, if the sendError method is called on the
response, the container consults the list of error page declarations
for the Web application that use the error-code syntax and
attempts a match

— If there is a match, the container returns the resource as
indicated by the location entry.
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Server Logging

¢ Servlets can also write to the server log to log their errors
— The log is not visible to clients

— The log is a more permanent record than just writing messages
to System.out

¢ The relevant methods are in ServletContext - also
implemented in GenericServlet
- void log(String msg)

- void log(String msg, Throwable t) - writes out the message
and a stack trace for the supplied Throwable

// Call it directly in a method if you subclass
// GenericServlet or HttpServlet
Tog("Oh oh™);

Notes:

& Very often applications will use a more sophisticated framework
for logging

— For example, the log4j or commons logging packages
& However, the log method is useable for simple logging purposes
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Notes:
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[Optional] Lab 7.1 - Error Pages

¢ Overview: In this (optional) lab, you will add an error pages
for error handling

¢ Objectives:
— Use Error Pages

¢ Builds on previous labs: 6.1

¢ Approximate Time: 20-30 minutes

Notes:
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Create the Error Page

Tasks to Perform

¢ Create an error JSP * called exception.jsp
— Use the page directive for this
— Include header.jsp for a common look and feel if you like
— Output data from the exception and errorData variables
¢ Modify searchResults.jsp to use the error JSP
— Add a page directive specifying exception.jsp as the error page
— Add something that will blow up in searchResults.jsp
— Like a friendly divide by 0 expression
<%= 5/0 %>

— When you access the search results page, you should now see
your error page output, not the server’'s raw exception report

— Once you're done, remove the expression
causing the error

Notes:

& Follow the same procedure to create the JSP page as in earlier
labs

— Put it in the WebContent\jsp folder
— If you need review, go back to the earlier lab
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JSPs as XML Files

Error Pages
JSPs as XML Documents
Java Scriptlets

Notes:

20100225 Copyright © 2004-10 LearningPatterns Inc. All rights reserved. 283



Servlets and JSP with JSTL Session 7: More JSP Capabilities

JSP Pages as XML Documents

¢ JSP 2.0 added improved support for creating JSP
Documents that are valid XML documents

— These contain XHTML and JSP elements

¢ Replacements for JSP directives and scripting elements
— To allow JSP elements that are valid XML elements
— For example:

- <% page attribute list> becomes
<jsp:directive.page attribute 1list />

- <% scriptlet %> becomes
<jsp:scriptlet>scriptliet</jsp:scriptlet>

Notes:
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JSP Pages as XML Documents

¢ Tag libraries are declared as namespaces, instead of with
taglib directives

— They should appear in the <html> root element
— The following declaration

- <html xmlns="http://www.w3c.org/1999/xhtml"
xmlns:jsp="http://java.sun.com/JSP/Page"
xmins:c="http://java.sun.com/jsp/jstl/core"
xml:lang="en" Tlang="en">

— Other details which we don't go into here

Notes:
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Java Scriptlets

Error Pages
JSPs as XML Documents
Java Scriptlets

Notes:
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Scriptlets

¢ Scriptlets are pieces of Java code embedded in a JSP

— You can think of this code as being placed directly in the
service() method of the JSP’s corresponding servlet

¢ They allow you to use Java code and generate dynamic
content directly in a JSP

— For example, you could use Java for flow of control within a JSP
page

¢ You may declare and use variables

— They are equivalent to local variables in the service()
method

Notes:

& They allow you to do more complex things than inserting expressions
— You can put any Java code that’s legal in a scriptlet
— They can access all the implicit objects of the JSP page

& The code is actually put in the _jspService() method of the servlet
— This is called by the service() method

<+ Note that variables that you declare in a scriptlet can be considered, in a way, to be page
scope since they are only available to code on that page

— They are not exactly the same, however, as those created with useBean

— The ones created with useBean are added to the PageContext (the "bucket™ holding the
page scope)

— The ones created in scriptlets are just declared as local variables in the service method
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Scriptlet Syntax

¢ Scriptlets are marked with <% and %>

<% java.text.DateFormat df =
java.text.DateFormat.getInstance(); %>

A nicely formatted date:

<%= df.format(new java.util.Date()) %>

¢ Loops are possible, too

<% for (int i = 0; i < 10; i++) { %>
<1i>Busy <%= String.valueOf(i) %></11i>
<% } %>

— Note that you can weave in Java with HTML

& It gets ugly fast - Use Java sparingly!

Notes:
<+ You want to be judicious in your use of scriptlets
— It's tempting to put lots of scriptlets in a JSP page
— The more intermixing of Java and HTML, the harder to maintain

¢ You don't want to use JSPs to contain lots of controlling Java code
— AJSP is for presentation
— Keep as much logic in servlets and in separate classes as is possible
— Only use Java in a JSP when it is really necessary, and is useful to have there

& The way the interleaving of Java and HTML code works is
— The Java code gets inserted into the _jspService() method exactly as written
— The HTML gets converted to print statements

— If your scriptlet opens a block (e.g. as part of an if), then the generated print statements
are enclosed in that block
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How do Scriptlets Work?

¢ Any code you put in scriptlets gets translated into Java code
in the generated servlet

— The code appears in the service() method

¢ You can put anything in a scriptlet that you would put in your
doGet/doPost method in a servlet

— Code, comments, etc.
¢ You can import packages for scriptlets with the page directive
— As shown below to use DateFormat and Date

<%@ page import="java.text.*, java.util.*" %>
<% DateFormat df = DateFormat.getInstance(); %>
A nicely formatted date:

<%= df.format(new Date()) %>

Notes:
& The packages to import are a comma separated list
— Note that this is different from the Java syntax
— You can also have multiple page/import directives

¢ Note: You still need to use the fully qualified package name
with jsp:useBean - even if you've done an import

¢ When using JSTL, you usually don't need to do an import

— The EL can access bean properties without needing an
import statement
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Another Simple JSP - simple.jsp

<HTML>
<HEAD><TITLE>The time of day</TITLE></HEAD>
<BODY>
<CENTER>
<%
// Let's create a nicely formatted date:
// Hey this 1is a Java comment !
java.text.DateFormat df =
java.text.DateFormat.getInstance();
%>
Current Time:
<%= df.format(new java.util.Date()) %>
</CENTER>
</BODY>
</HTML>

Notes:
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Generated Code Fragment For simple.jsp

// Various declarations and initializations ..
public void _jspService( // ..

// begin [file="/jsp/simple.jsp";from=(4,5);to=(9,3)]

// Let's create a nicely formatted date:
// Hey this 1is a Java comment !
java.text.DateFormat df = java.text.DateFormat.getInstance();

// end
// HTML // begin [file="/jsp/simple.jsp";from=(9,5);to=(11,3)]
out.write("\r\n\t\t\tCurrent Time:\r\n\t\t\t");

// end
// begin [file="/jsp/simple.jsp";from=(11,6);to=(11,39)]
out.print( df.format(new java.util.Date()) );

Notes:

20100225 Copyright © 2004-10 LearningPatterns Inc. All rights reserved. 291



Servlets and JSP with JSTL Session 7: More JSP Capabilities

When to Use Scriptlets

¢ As little as possible

¢ Look at the custom tag tags available first
— The JSTL has a good selection
— There are many other tag libraries around

¢ You can often do your work in a servlet

— For instance, you might be tempted to put some Java code that
calculates your shopping cart totals in a scriptlet

— This can happen in the servlet, with the result passed to the JSP

¢ If you can't find a custom tag, consider writing your own
— It's not that hard, it's cleaner, and it can be reused

Notes:
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Declarations

¢ Declarations allow you to add member variables and methods
to a JSP’s generated servlet class

— Though you probably don't really want to do this
— These kinds of declarations are not used very much

& Declarations are marked with <%! and %>

¢ Essentially, declarations are pieces of code placed inside the
braces of the generated servlet class definition

— Variables declared in declarations become instance variables in
the generated servlet class

¢ Compare this with scriptlets, which are pieces of code placed
inside the braces of the service() method

Notes:

& Variables declared in declarations become instance variables of
the generated servlet

¢ Methods become regular methods of the servlet
— This is not used that often
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Declarations Example

<HTML>
<HEAD>
<TITLE>
JSP Counter
</TITLE>
</HEAD>
<BODY>
<%! private int m_counter = 0; %>
<%'! public synchronized int getCounter() {
return ++m_counter;
}

%>

The counter's value 1is <%= getCounter() %>.

Have a nice day.
</BODY>
</HTML>

Notes:
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[Optional] Lab 7.2 - Scriptlets

¢ Overview: In this (optional) lab, you will work with scriptlets

— You probably don't need to do this lab unless you either:
* Know you're using scriptlets to build your system (why?)

» Are supporting an existing system that uses scriptlets and want to
practice with them

» Have lots of extra time on your hands

¢ Objectives:
— Use Java Scriptlets in a JSP page

¢ Builds on previous labs: 6.1 0or 7.1

¢ Approximate Time: 30-40 minutes

Notes:
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Imports and jsp:useBean

Tasks to Perform

¢ We will implement the search results page using scriptlets
— Copy searchResults.jsp to searchResults-2.jsp *
— Modify searchResults-2.jsp, and keep the original unchanged
— Change SearchServlet to forward to the searchResults-2.jsp
& First: import collections classes and MusicItem
<%@ page import="java.util.*,
com.javatunes.util.MusicItem" %>
¢ You'll need to bring the results object into the page with a

jsp:useBean tag (shown using Java 5 generic collections)

<jsp:useBean 1id="results"
type="java.util.Collection<com. javatunes.util.MusicItem>

scope="request'/>
¢ Delete the <c: forEach> and </c: forEach> tags

Notes:
< You can copy the Web page from within Eclipse

— Simply go to it in Project Explorer view, and copy and paste
it

& When using scriptlets, you need to follow all the regular Java
coding rules.

— For example, to use MusicItem, you would import it as
shown in the slide.
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Iterating

Tasks to Perform
¢ Continuing in searchResults-2.jsp, and loop over the results
and print the MusicItem data
— Display the data in some tabular form, as before
— Keep it simple, just display enough to know it works
— See the code on the next slide

¢ Deploy/Run the application, and see that it works

— Once you are done, change SearchServlet to point back to
your normal JSTL version
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Scriptlets Code
<ul>
<%
for (MusicItem item : results) {
%>
<li>
<%=1item.getId()%> <%=i1tem.getTitle()%> <%=1item.getPrice()%>
</Ti>
<%
¥
%>
</ul>
Notes:
& The HTML you generate within the iteration can be whatever
you want
— If you can reuse some of the code from the JSTL version,
that's fine

— Keep the HTML simple, and don't spend much time on it
— The point is to work with the scriptlets
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Review Questions

¢ What are JSP directives for?

¢ What are some things you can do with the page directive?
¢ How do you declare and use a JSP error page?

¢ What are JSP scriptlets?

¢ True or False - One should use scriptlets as much as possible
in a JSP page.

Notes:
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Lessons Learned

¢ JSP directives affect how a JSP page will be translated
¢ For example, the page directive can include:
— Import statements, Error page declarations, Threading directives

& Error pages can be declared using the isErrorPage=true
attribute to the page directive

— Error pages can be used via the errorPage="..." attribute to
the page directive

¢ Scriptlets are sections of Java code embedded in a JSP page
— Marked by the tags <% ... %>
— They are very powerful, but also very cumbersome to use

¢ Use scriptlets with care
— And consider all other options first

Notes:
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