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Ajax for Java Developers Introduction

Workshop Overview

¢ This is an in-depth 4-day course covering the use of Ajax
(Asynchronous JavaScript and XML) to build Rich Internet
Applications using Java on the server side

¢ It includes coverage of:
— The JavaScript technology that is the foundation for Ajax
— How to integrate Ajax with server side Java technologies
— The role of XML in Ajax, and alternatives to using XML
— A number of open source toolkits and technologies for Ajax

¢ The workshop consists of 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

Notes:
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Ajax for Java Developers Introduction

Workshop Objectives

¢ At completion you should:

— Understand the principles of interactive Web applications and
how Ajax is used to create them

— Understand how XMLHttpRequest works, and use it with
JavaScript to update a Web page

— Use Servlets/JSP to handle Ajax requests
— Understand JSON (JavaScript Object Notation)
— Use JavaScript/DOM/Ajax to manipulate Web page structure

— Be familiar with Ajax technologies and frameworks such as
Prototype, script.aculo.us, Dojo, and JSON libraries

— Understand the basics of CSS and use it with Ajax

— Use Ajax with HTML/JSON/XML on the client and server side

— Use Direct Web Remoting (DWR) and other RPC technologies
— Use Ajax with JSF

— Understand issues with using Ajax technology

Notes:
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Ajax for Java Developers Introduction

Workshop Agenda

¢ Session 1: Ajax Overview

¢ Session 2: JavaScript Basics

¢ Session 3: XMLHttpRequest

¢ Session 4: Servlets and JSP for Ajax

¢ Session 5: More JavaScript for Ajax

¢ Session 6: Client Side Ajax Frameworks

¢ Session 7: Cascading Style Sheets (CSS)

¢ Session 8: JavaScript Object Notation (JSON)
¢ Session 9: XML and Ajax

¢ Session 10: DWR - Direct Web Remoting

¢ Session 11: Ajax and JavaServer Faces (JSF)
¢ Session 12: Ajax Design and Security

Notes:
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Ajax for Java Developers Introduction

Course Prerequisites

¢ Basic knowledge of HTML

< Practical Java and Servlet/JSP programming for the Java
material

— We'll review Servlet/JSP programming basics if required

¢ Some knowledge of JavaScript helpful
— We'll review JavaScript basics if required

Notes:
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Ajax for Java Developers Introduction

Release Level

¢ This manual has been tested, and contains complete
Instructions, for running the labs using the following platforms:

— Tomcat 6.0.10 (All 6.0 and Tomcat 5.5 versions should work)

— Java 5 (Java Development Kit 1.5.0_xx)
» See notes for running on J2SE 1.4
— Eclipse 3.4 Java EE Edition (Ganymede)

¢ All labs have been tested on Microsoft Windows XP

& All recent versions of ant should work fine
— There is nothing fancy in the ant build files
& We are using Tomcat 6.0, with JDK 5.0

— Earlier versions of Tomcat (e.g. 5.0) should probably work, but they are untested - you'd
need to figure out any needed changes yourself

— If you want to run with J2SE 1.4, it is possible to use Tomcat 5.5 with JDK 1.4, and that
should work also — but it is untested by us, but here is what you'd need to do, but you'd need
to install the compat package available from http://tomcat.apache.org. See the file
RUNNING.txt in the Tomcat home directory for more information on this.
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Ajax for Java Developers Session 1 : Ajax Overview

Lesson Objectives

¢ Understand the current Web development trends

¢ Understand what Ajax is, and how it meets current needs for
Web application development

Notes:
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Ajax for Java Developers Session 1 : Ajax Overview

What are Rich Internet Applications

¢ Rich Internet Applications (RIA) attempt to provide the
characteristics of traditional desktop applications using a
browser as the client interface
— Fast response time

— Fast and responsive interface giving meaningful feedback to user
(e.g. tooltips for icons, or table cells changing color when you
hover over them)

— Richer and more powerful selection of widgets such as sliders,
drag-and-drop, calculations done on the client

< Different from traditional Web applications where user submits
requests, and waits for new page from server
— User has to wait for response from server
— Workflow/interaction based on pages

— Slower, less interactive, and less intuitive as you lose your
current page context with each submission

Notes:
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Ajax for Java Developers Session 1 : Ajax Overview

RIA Technologies

¢ There are many technologies that support RIA. For example:

— Adobe Flash/Flex — Powerful, cross platform Ul technology —
proprietary API requires Flash plug-in which is very widely
supported

—Java Applets — Full fledged programming language. Requires
Java plug-in

— DHTML (Dynamic HTML) — Based on programming browser with
JavaScript. Supported in all major browsers.

— Ajax — Adds asynchronous communication to DHTML.
Supported in all major browsers

— All these are part of what is commonly called "Web 2.0"

¢ The next slide shows an example of a widget from the Dojo
toolkit that provides an animated menu using DHTML

— Dojo is a popular open-source JavaScript framework

& There really is no formal definition of RIA or Web 2.0 Notes:

— These are broad definitions that signify a change in the way
Web applications are viewed

— They embody the idea of the "Web as a platform”
& Web 2.0 covers such wide-ranging ideas such as:

— Rich User Experience: Google applications

— Radical Trust: Wikipedia

— Participation, not publishing: Blogs

— User as contributor: PageRank, eBay reputation, Amazon
reviews

— Radical Decentralization: BitTorrent

20090403 Copyright © 2007-9 LearningPatterns Inc. All rights reserved.
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Session 1 : Ajax Overview

Dojo Fisheyelist Widget Demo

* Prowdes a menu similar to the fish eye menu on the Mac OS

sheye Demo using 1.0 | The Dojo Tool Mozilla Firefox = IEllil
Fil=  Edit View History Bookmarks Tools  Help
G- @ |d'*3 http:/fvam, dojotoolkit. org/demosfisheyve-dema |*| D] |'|GUDQ|9 |L\-]
s Demos | The Dojo Toolkit k3 [ deis Fisheye Demo using 1.0 | The Do... E ]

about demos downloads docurnentation

Fisheye Demo using 1.0

pede, convallis eget, dictum a, blandm"a‘c"fr:n__aplpellentes
torguent per conubia nostra, per inceptos hymenaesos, In
a cursus dapibus, mauris nulla euismod velit, a loborkis turpi
arcu, Curabitur non orci eget est porta gravida., Aliquam pretium o

. /
Lorem ipsum dolar sit amet, consect ? 3 cing elit. N \rm. lit et lacus eu
estas. Class ap
disse potenti, Fusce faucibus nibh =
ui. Pellentesque fermentum ultrice:
nisi. Duis faucibus, mi non adipiscin

Notes:
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Ajax for Java Developers Session 1 : Ajax Overview

What is Ajax

¢ Asynchronous JavaScript and XML

— A web development technique for creating interactive web
applications

— Makes web applications feel more responsive by exchanging
small amounts of data with the web server behind the scenes

— Only affected parts of a web page are updated
— The entire page does not need to be refreshed for an update

— Intended to increase the web pages interactivity, speed, and
usability

— One of many technologies that make up RIA
¢ Term was first used in public in 2005 by Jesse James Garret
— Based on technologies that have been in existence for years

— What is new is the many prominent applications now being built
using these technologies

Notes:
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00
)

Googe

Web Images Video News Maps more »

Advanced Search
Preferences

Language Tools

Google Search | I'm Feeling Lucky

Ag you type, Google will offer suggestions. Use the arrow keys to navigate the results. Learn maore

Ajax Example — Google Suggest

¢ Uses Ajax to retrieve potential search matches as you type
— You can try it at http://www.google.com/webhp?complete=1&hl=en

2

Googie

5|
)

Suggest
Web Images Wideo MNews Maps more »
gja]

Advanced Search

ajax tutorial
ajax examples
ajax tutorials
ajax toolkit
ajax framewark
ajax asp.net

As you type, Goo

20,300,000 results
3.970,000 results
32,800,000 results
2,560,000 results
36,800,000 results
17 900 000 resnlts

Preferences
Language Tools

Esults. Learn more

< In the Google Suggest page, only the list of suggestions is updated
as you type

— The rest of the Web page remains the same and is not
refreshed

& The web page makes requests to the server behind the scenes as
you are typing, sending it your current input

— The server does a search on the current input, and sends the
results back to the browser

— The browser, using JavaScript, then updates the list of
suggestions

Notes:
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Ajax for Java Developers Session 1 : Ajax Overview

RIA/Ajax Example — Google Maps

¢ In Google Maps, users can interactively drag the map around

— Rather than working in a traditional way, such as clicking a
submit button

— This uses advanced JavaScript/DHTML techniques

¢ As the map is dragged, or you are zooming in or out, the
browser is making Ajax requests
— And downloading new data in response to the dragging

— The data is downloaded in the background, without any
interruption to the user experience

— The new data is used to update part of the map display when it is
received

¢ Only the map data changes
— Other parts of the page remain the same

Notes:
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Ajax for Java Developers

Session 1 : Ajax Overview

Maps more »

RIA/Ajax Example — Google Maps
¢ Here, we've zoomed in, and shown map (alone) updated
— Go to http://maps.google.com to try dragging the map

Search Maps |

Web Images Video Mews

GOL)S[e [New ork Nv
Search the map

Find businesses  Get directions

GO L)gle INewYUrK M
Search the map

Maps
J Search Results | | My Maps Mew! |

Maps
J Search Results | | My Maps MEw! | HrJoken | 5 ,ﬁ
I = o
. ! ‘Eo‘i‘ ot 8 %g;
R York, N4 - dr".‘"\'?ef 2 & Bvillage la "‘—f—‘l
| 5 ? Greenpoint .
erse[+] | 3 i) o
City NE!W York Inatown 8, Williamsburg
gE AT Tty 5 LT
Web Images Wideo MNews Maps more »
Search haps |
Set directions

Find businesses

v Mews York, NY

— Vi) Va7
= ] e L7 Canal 5t
E1s & it} & g
S, (M
Ly
" - (RN 8‘4;\ & .m
== Washington f & o~ Canal &
Market Park A2 & &F §
¥ G LIRSS
B S My S
&
y Chambe D&‘?fﬂ@ “’.!‘6.! g 5 “I__{: £
S [ L
=~ Coolumbu:
Fark

oL m
I New & mhomzs. 611
Y Paine Park

Notes:
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Ajax for Java Developers Session 1 : Ajax Overview

The Ajax Difference

classic web application model (synchronous)

bl — ey ¢Classic: Users wait for complete
page refresh

— Flow interrupted

wojss|ABURL ERP
data transmission
data transmission

wopssiusuen HeR

system processing System processing

Ajax web application model (asynchronous) OAJ' ax: Data fetched in background

— Users continue to work
ERTITRY

| chient-side processing

uOiSSLSLRY E1RP
data transmission

data transmission

data transmissign
woissnUsSUeD E1Rp

data transmission
worssnuSe B1D

uosssSUen 218p

Diagram from Jesse James Gairrets
classic "name defining" paper on Ajax

server-side server-side server-side server-side
processing processing processing processing

Notes:
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Ajax, JavaScript, DHTML and More

¢ Ajax does not refer to a single technology
— We use it to refer to the user interface pattern described earlier

— The updating of small parts of a web page via data retrieved via
scripted HTTP requests

¢ Many different technologies may be used with Ajax, including:

— HTML/XHTML and Cascading Style Sheets (CSS):
Presentation and presentation style

— JavaScript: Scripting language tying technologies together

— XMLHttpRequest: JavaScript object that performs
asynchronous interaction with the server

— Document Object Model (DOM): Browser based object model
allowing dynamic, programmatic manipulation of the web page

— XML/XSLT: One data format and manipulation choice
— JavaScript Object Notation (JSON): Alternative data format

& There is no Ajax "specification” Notes:

— It means different things to different people, and is used in
many different contexts

& In this course, we will use it to refer to the user interface style we
previously mentioned - the updating of small

20090403 Copyright © 2007-9 LearningPatterns Inc. All rights reserved.
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XMLHttpRequest

¢ XMLHttpRequest is a JavaScript object that is at the core of
Ajax applications
— It allows HTTP requests to be made to the server using
JavaScript
— It does not require a page refresh

—You can register an event handler (a JavaScript function) that
responds to the XMLHttpRequest request lifecycle

— This event handler can be used to update the web page when
data is available in a response from the request

¢ The server side can use any server technology
— The difference being in the data that the server returns

— It will return a chunk of data that satisfies the request, and not a
complete web page
— The form of the data may vary — XML, HTML, JSON are all used

« In truth, Ajax is not really asynchronous communication Notes:

— In the background, the browser is making an HTTP request
and synchronously getting an HTTP response

— When the browser gets that response, then it triggers an
action

— From the user point of view, when that action is triggered by
the browser, and the results become visible, it appears
asynchronous

20090403 Copyright © 2007-9 LearningPatterns Inc. All rights reserved. 20
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Session 1 : Ajax Overview

XMLHttpRequest Example

¢ Below, XMLHttpRequest is used to validate input on each keypress

— On the server, ValidateServlet processes the request and returns an
XML document, which is processed in the browser via JavaScript

AJAX Enabled HTML Page

<script type="text/javascript">

]
1
|
1

validat! ?id=duke

XMLHttpRequest )

Web Container

ValidateServlet
. ::

3
(5)
¥

i

function callback() {
/4 update HTML DOM

<Mmassages
invalid

</message>

&Y%
"duke” 1 false
valid

f

</script= ﬁ\l 1
@ ™ ; Y

onkeyup event - 1

—, I

[ duke | o) s '

I

|

|

I

Client : Server
& The illustration above is from Sun's Technical Article Notes:

"Asynchronous JavaScript Technology and XML (AJAX) With

the Java Platform”

& Note that even though this is asynchronous from the user's
perspective, it is still initiated by the client (Browser)

— Itis still a "client pull" model

— There are technologies, such as Comet, that are being

explored to create a "server push™ model

20090403
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What This Course Will Focus On

¢ We cover the programming aspects of using Ajax
— How JavaScript is used in conjunction with Ajax
— How to make Ajax requests and process response data
— How to handle Ajax requests on the server side using Java
— How to use common Ajax frameworks that make life easier
— These topics are the main focus of the course
¢ We cover usage of core presentation technologies that are
commonly used with Ajax
— HTML, DOM, DHTML and CSS
— We cover them enough so that you understand how to use them

— We don't cover them in depth, or show all the neat tricks that can
be done with them

¢ The Ajax technology basket is large
— It can't be covered in depth in one short course

Notes:

20090403 Copyright © 2007-9 LearningPatterns Inc. All rights reserved.
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LEARNINGPATTERNS

2000 © 060

Lab 1.1 — Setting Up the Environment

Notes:
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Lab 1.1 — Set up the Environment

create and deploy a simple Web application

¢ Objectives:
— Become familiar with the lab structure
— Set up our Eclipse environment and Tomcat server

¢ Builds on previous labs: None

¢ Approximate Time: 25-35 minutes

¢ Overview: In this lab, we will setup the lab environment, and

— The end goal is to get everything running, and use Eclipse to
build and deploy a simple Web application to a Tomcat server

— Deploy a working Web application to the Tomcat server

Notes:

20090403 Copyright © 2007-9 LearningPatterns Inc. All rights reserved.
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¢ 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

¢ An example appears below

Tasks to Perform

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

— Make a note of how it looks, as future labs will use this format

Information Content and Task Content

Notes:

20090403 Copyright © 2007-9 LearningPatterns Inc. All rights reserved.
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¢ To set up the labs, you'll need the course setup zip file *
— It has a name like: AjaxJava_LabSetup_Tomcat_20081015.zip

¢ Our base working directory for this course will be
C:\StudentWork\Ajax

— This directory will be created when we extract the Setup zip

— It includes a directory structure and files (e.g., Java files, XML
files, other files) 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

Extract the Lab Setup Zip File

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

— The nnnn stands for the version number of the course

& 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

20090403 Copyright © 2007-9 LearningPatterns Inc. All rights reserved.
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Lab Directory Structure

¢ StudentWork\Ajax will contain the
following folders:

— LabSetup: files needed for lab work

e LabNN: directory for any lab with
additional setup files

— Resources : Extra files such as
documentation

—workspace: Lab directories
e common: shared files

LabNN : Directory for Lab NN

LabNN/build/ : compiled code
(standard location for Eclipse)

LabNN/src/ : Java source
LabNN/WebContent/ : jsp, HTML
LabNN/WEB-INF/: web.xml

El.:'l Studentiork,
El.,__"l Aja
El.,__"l Lab3etup
- B3 Labos.1
- Laboe.2
: i [3) Lablo
[F-5) Resources
El.,__"l workspace
----- COMmmon
=) Labol.1
) sre
El.j WebContent
=-5) WEB-INF
i b
- ) Lab03.1
-3 Labie.3
&5 Labos. 1
B3 Lahig.1

ey

& Some of the labs are Web applications
— These labs will include the Web related directories

— Labs that are not Web applications will not include the Web related directories

& To make it easier to open command windows in the lab dirs, we've included a utility in the

setup that allows you to right click on a folder to open a command prompt in it — To install this:

— Go to the Resources/CommandPromptHere folder
— Right click on the .reg file there, and select Merge

— Once you've done that, right clicking on a folder will show a Command Prompt Here
selection in the context menu - Select that to open a command prompt in the directory

=3 E1B3 N IEEEE
..__"l apache-ant-1.6.5 LD IPA
""" COMMMan r;j Copyrig
.,:l jbioss-4,x
- [
&3 Labc  Expand
":' LabC Explore
":' Labt Qpen
[#-) Fekl

Command Prompk Here I
LoT= s
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Tasks to Perform

¢ Make sure that you have Java 5 installed
— Likely installed in a directory like C:\Program Files\Java\jdk1.5.x
¢ Make sure the JAVA_HOME environment variable is set
JAVA_HOME=C:\Program Files\Java\jdkl.5.0_06
(The example shows the setting for Java 5 version 1.5.0_06)
¢ Add entries to the PATH environment variable
— PATH should include %JAVA_HOME%\b1in (for the JDK)
¢ Make sure that Tomcat is installed — likely in a directory such
as C:\apache-tomcat-6.0.10

— If it's been installed in a different directory, you'll need to modify
the instructions in the lab to refer to your install directory

— If itisn't installed, you'll need to download then install it
— Download it from http://tomcat.apache.org/download-60.cgi

Setup Environment

& Set the environment variable permanently via the Control Panel by going to:
— System | Advanced tab | Environment Variables

Edit System Yariable ﬂﬂ
Yatiable name: | 2ava_HOME
Wariable value: I :\Program Files} Javatjdkl 5.0 06|
(014 I Cancel |

& The value for JAVA_HOME is based on your installing Java 5 in the normal location
— If you've installed it in a different location, then adjust the value accordingly
— Itis needed to run our client test code and to run Ant

20090403 Copyright © 2007-9 LearningPatterns Inc. All rights reserved.
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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, then released into open source
¢ Eclipse products have two fundamental layers

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

— The Workbench — editors, views, and perspectives

¢ The remainder of this lab gives detailed instructions on
using Eclipse to run the labs
— The other labs do not include detailed Eclipse instructions

— For these labs, you should use the same procedures to
build/deploy as in this lab - refer to this lab as needed

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

« Eclipse also provides Static Web projects that can be used when Notes:
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. xm1 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

20090403 Copyright © 2007-9 LearningPatterns Inc. All rights reserved. 30
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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

& 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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Launch 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 workbench location to C:\StudentWork\Ajax\workspace
— If a different default Workbench location is set, change it
— Click OK

& Workspace Launcher il

Select a workspace

Eclipse Platfarm stores your projects in a Folder called a workspace,
Choose a workspace Folder ko use For this session,

Warkspace: IC:'l,StudentWDrk\,F\jax'l,wurkspace j Browse, ., |

[ Use this as the default and do not ask again

Ok I Cancel

« If Eclipse was installed elsewhere, adjust the paths to the Eclipse Notes:
executable accordingly

— You can put a shortcut to this executable on your desktop
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Workbench and Java EE Perspective

Tasks to Perform
¢ In the welcome screen, click the Workbench icon (see notes)

¢ You'll likely be in a Java EE perspective - depending on which
Eclipse version you use

— 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

& Open Perspective
=10l x| a -

C\-'S Repositary Exploring
|4=Database Debug

Lff;l Database Development

ﬁDebug

Notes:

YWorkbench
5o to the warkbench
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Change Warnings Level

issue in our labs, and can be distracting *

more easily

Tasks to Perform

E serialVersionUID" to "Ignore"
i type"to "Ignore”

# Eclipse gives warnings in many situations that are not an

— We'll change the warnings preferences to remove these
— This will allow you to see more important errors and warnings

¢ Go to Window | Preferences | Java | Compiler | Errors/Warnings

— Go to the "Potential programming problems" section, and
change the settings for "Serializable class without

— Go to the "Generic types" section, and change the settings for
"Unchecked generic type operation" and "Usage of a raw

& The following examples are the types of things that Eclipse will
warn about that can be more distracting than helpful in our labs

& We use collections that are not type specific (e.g. do not use Java
5 generics)

— We have written many of our utility classes to be useful in
both Java-5 in non-Java 5 environments, so we use the earlier
style collections for backwards compatibility

— This is a situation that is very common
— Eclipse will warn you of every use of these collections

& We turn off some of these warnings to make important errors and
warnings more visible

Notes:

20090403 Copyright © 2007-9 LearningPatterns Inc. All rights reserved.
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P oo e e e e e e e e = = e e ==

Create a Web Project

Tasks to Perform

project (as at right)

— File | New | Dynamic Web
Project *

—Callit Lab01.1 *

— Click Next

Context Root to javatunes
(all lower case - as below)
— Click Finish

| Conteccacat,
< | ja'v'atunes|

o FECCory
I WebContent

Jawa Source Direckory:

|src

¢ Create a new Dynamic Web

¢ In the next dialog, change the

& Mew Dynamic Web Projeck _ |EI|£|
Dynamic Web Project
Create a standalone Dynamic Web project or add it to a @
niew oF existing Enterprise Application,

Project narfs: ! Labil .1

~ Project conkents:
v Use default

Direcbory: |C:'|,StudentWDrk‘l,Ajax'l,workspace'l,LabD1.1 Brovise, .. |

j Mew. .. |
Dynamic YWweb Module wersion

f2.4 I
r— Configuration
j Madify. .. |

The default configuration provides a good starting paint. Additional
facets can later be installed to add new functionality o the project.

— Target Runtime

|<None>

IDefauIt Configuration

E&AR Membership |
™ Add mendack baoan FAD

(7 = Back m‘am Eiriish I Cancel |

& There are multiple ways to create a new project:

& We supply a skeleton Web project for you in the

Notes:

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

— etc.

workspace\Lab01.1 directory

— When you create a Web project in Eclipse, it just creates the

project using the existing files we provide

— There are a number of files in the project that you'll use in
later labs, e.g. Java source files, HTML files, and the web.xml

deployment descriptor

¢ Note - There may be errors in the project - don't worry about them

— They are due to the classpath, which we'll deal with shortly

20090403
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Add the Servlet Jar to the Classpath

¢ We're compiling servlets so need to set the classpath *

— Each project you create will require you to add the servlet jar to

the build path like this

Tasks to Perform

¢ Right click on the Lab01.1 project in Project Explorer and

select Build Path | Configure Build Path
— Select the Libraries Tab, and click Add External Jars

— In the dialog box that comes up, go to the Tomcat lib directory,

which for Tomcat 6.0 * is: C:\apache-tomcat-6.0.10\lib
— Select the servlet-api.jar file, click OPEN, then OK

— Your project should now be created, and everything should

compile cleanly now

— If you have any compilation errors, check your project classpath,

or ask your instructor for help

& The directory for the Tomcat lib in the slide assumes that Tomcat
6.0 is installed in C:\

— If you've installed it elsewhere, then adjust this accordingly

& For Tomcat 5.5, theTomcat lib directory is

— C:\apache-tomcat-5.5.17\common\lib
— Again, this assumes that Tomcat is installed in C:\

» If you've installed it elsewhere, then adjust this
accordingly

& Eclipse requires you to set the classpath to include any libraries

that are used by your Java source code
— Our Java source uses the servlet API library, which we are

adding in this step

Notes:
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The Java EE Perspective

& lava EE - Eclipse Platform
File Edit Mavigate Search Project

_{ol x|
Run Window Help
Ir5= 1o %5+ 0 Q- |G-6-|@c |92  Bfws
[ -8 = e =
[ Project Explorer 53 =0 = O |[ 5= outline 52 & & O
= <‘}==»=> | ~ An outline is not available.

B 5

5@ Deployment Descriptor: JavaTunes\Web

"& Java Resources: src

. (= build

(= WebContent
BBy JavaScript Suppork

[2l Problems 52

z-:, Tasks] =] Properties 4l Servers} Dakta Source EW [E=l Snippets =0
0 errors, 1 warning, 0 others

=
&
Descripkion = | Resource | Path | Location | Type
& Warnings (1 item)
1| | »
[Pt "= Lab01.1 | ” a0 = ]

Notes:
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The Project Explorer View

¢ 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.xm/
deployment descriptor

-
L™ Project Explorer EE\

= O

=3

=

S

[+ z8 Deployment Descripkor: JavaTunesWeb

Elg Java Resources: src
[;S com.javatunes, ajax
#-F com. javatunes. uti
EE‘ con, javatunes,web
&, Libraries

----- [= build

== WebContent

B #p

B (= META-INF

== WEB-INF

-G ib
: (] web. el
|2 hello_js,htrl

[+-B8), JavasScript Support

Notes:

20090403
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Navigator View

Tasks to Perform

¢ 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 the deployment descriptor,
web.xml, that is supplied for you

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

=
™ Project Explorer | B35 Mavigator &5 = O

RER= RO

ERCIE IR

E[&: build
E-= classes

E[& com
E|[5- javatunes
lib ajax
-
E[& weh

fediih TestServiet.class

[E = sre

B-E com
El= WebContent
(= jsp
- META-INF
== WEB-INF

- B ib

= 1Z| hello_js.hkml
K| .classpath
K| .project

Notes:
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Creating a Server

this, we first need to create a server in Eclipse *

Tasks to Perform

click Finish *

Select the server bype:

|2 Problems (/— Tasks |/: Properties ('5% Servers &a

Server - I State

Itype filter text

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

¢ We will use the Tomcat server to run our Web applications - to do

Ew Apache ame:

[0 Tomecat v3.2 Server
o Tomcat w40 Server
Tomeat w4, 1 Server

| Apache Tomcat w6.0

Tomeat installation directory:

Tomcat v5.0 Server

3

Publishes and runs JZ2EE and Java EE Web

SEMYER,

Server name: I Tomcat wé.1

| Ci\apache-tomeat-6.0,10 ( Browse, .. )

anarhe-bameat-f 014 Downlnad and Tnsl

< 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

Notes:
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*

R

R 4

Deploying an Application

Tasks to Perform

¢ To deploy to the server, right
click on the Lab01.1 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
the server

& Run On Server Ol =]
Run On Server
Select which server to use

Haow do wou want to select the server?
{* Choose an existing server
{~ Manually define a new server

Select the server that wou wank to use:

|t\,f|:ue Filker kext

= = localhost

| Tomeat ve,0 Server at localhost

<

Apache Tomcak w6.0 supports J2EE 1.2, 1.3, 1.4, and
modules.

3ws use khis server when running this project

(7 = Back | Mesk = | Einish

Notes:

20090403
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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 you're having browser issues, open an external browser
viewing the same URL (note that you'll see hello_js.html displayed in
the browser, since it's specified as the welcome file in web.xml)

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

) & page using Javascripk £3 |
L_| httpitflocalhosk: 8080 javatunes! j B
. ) [—
This page (will soon) use JavaScript!
& The lab deployed a simple Web application that we provided Notes:

— The Web root context is javatunes — which is why you
browse to it using localhost:8080/javatunes

— Itincludes a very simple HTML file (hello_js.html)

— The web.xml file (found in the WEB-INF dir) specifies
hello_js.html as the default file for the Web app — which is
why you see it when browser to localhost:8080/javatunes in
the browser

# Eclipse deployed this web app for you in the Tomcat server
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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

{5 Problems (.3-; Tasks (:. Properties (ﬁ'& SErvErs ﬂsﬁ Data Source Explorer (L Snippets (E Console &3
Tomcat w&.0 Server at localhost [Bpache Tomecat] C:Program Files) Javaljdkl.5.0_15\binjavan

INFO: Ztarting service Catalina

Jul &, 2005 2:18:49 PHM org.apache.catalina.core.3tandardEngine startc
INFO: Starting Servlet Engine: Apache Tomcat/6.0.10

Jul &, Z003 2:18:50 PH org.apache.coyote.httpll. HttpllProtocol start
INFQ: Starting Coyote HTTP/1.1 on http-5080

Jul &, 2003 2:18:50 PH ordg.apache.jk.commnon. Channel3ocket init

INFO: JE: ajpl3 listening on /0.0.0.0:8009

Jul &, Z003 2:15:50 PM org.apache.jk.server.JkMain start

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

Jul &, 2003 2:18:50 PH org.apache.catalina.startup.Catalina start
INFO: Zerver startup in 1641 ms

Server Startup

Notes:
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Important Things to Note for Eclipse

¢ Each lab that has a separate lab directory will require you to
create a new Eclipse project

— Sometimes several labs are done in one directory, in which case
you can use the same project for all of them
¢ Each time you create a new project, you'll need to add the
servlet API jar to the project build path so you can compile
— None of the other configuration we did in this lab needs to be
done again — those are global across all projects
¢ Anytime you COPY files into a project (e.g. from setup) you
need to Refresh (Right click on the project, select Refresh)

¢ For anyone not familiar with Eclipse, the next few slides give a
(very) brief overview of how Eclipse is structured

— There is nothing you need to do in those slides — they are for
information purposes only

& Take note of the Lab instructions Notes:

& Any lab that starts out saying that it will be done in a new
directory will require you to create a new Java project

— You'll create the project with the name of the directory
specified in the lab

— You'll do it in the same way as you created this project

¢ Any lab that has you copy files from the setup to your working
directory will require you to refresh the project as described above

— This allows Eclipse to become aware of the new files.
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The Eclipse Paradigm

& Eclipse products have two fundamental layers

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

— The Workbench — editors, views, and perspectives

¢ The Workbench sits on top of the Workspace and provides
visual artifacts that allow you to access and manipulate
various aspects of the underlying resources, such as:
— Editor — A component that allows a developer to interact with
and modify the contents of a file.
— View — A component that exposes meta-data about the
currently selected resource.
— Perspective — A grouping of related editors and views that are
relevant to a particular task and/or role.
¢ You can have multiple perspectives open to provide access to
different aspects of the underlying resources

& The physical directory structure for the Workspace can be found in the “workspace” directory
— The default location is directly under the Eclipse home directory
— You can specify a different workspace location when you start Eclipse

& Itis even possible to set up multiple workspaces (with corresponding Workbenches). Simply
create a folder to house the additional workspace, and write a script that uses the Eclipse
executable file and supplies the ‘data’ argument with the location of the workspace directory to
load:

— c:\eclipse\eclipse.exe -data other_workspace_folder
& A Perspective is basically a collection of views that are focused on a given task
— They provide different tools to work with the resources

— For example, the debugging perspective has views open for debugging, such as: Active
Threads, Variables, Breakpoints, etc.

— There are perspectives for Java development (Java Perspective), and so on

— What perspectives are available depends on what version of Eclipse you have, and what
plugins you have installed
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Workbench and Workspace

Workbench (View)

£~ Java - Helloworld.java - Eclipse Platform . ;|g|5|
File Edit Source Refactor Mavigate Search Project Bun Window  Help
(Nt 2 H-0-q - | BHE~ @5 | 42 B | &1ava
|8 =5 ~mae ~
[ Package.. 52 . %y =@ M =
|8& ~ || 16 = .
B2 Basic 17=public class HelloWorld {
=8 simple 18
- m-[0) Heloworld java 9+ public static void main(String[] args) {
-2 JRE System Library||, 20 Date d= new Date(];
1 System.out.println{d};
5 -
4| } | _»I_I Workspace
Praoblemms | Javadoe | B Console 52 Declaration|Tasks| = Eq (MOdel) \
<terminated > HelloWworld [Java Application L C:ARadk 1. 4.2 N2Vhink iayaw.mxe (400 4. 2nine| — .
R |2 E Y Bx c:\studentWork'Basichsimple — o] x|
Wed Aug 04 09:24:33 EDT 2| fle Egt view Favorites Tools Help ﬁ
$Back v = v (1| @Search | BFoiders B | E X m| >
< I 2l < Address I[:I CStudentWork Basicisimple j
| |wiitable | SmartInsert | 21:31 | || Folders Name -
T EI{:I Studentiork

-1 .metadata

b

d HeIIoWorld.cIass
Helloworld, java

=

E simple = I | _»I
|2 object(s) (Disk free space |1.O?f KB |E.EJ, Iy CompLiter .
& We use the terms Model and View here in the same sense as when Notes:
talking about Model-View-Controller (MVC)
— The Model is the actual data (the files)
— The View is the Eclipse Workbench
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¢ S

o T

Navigator View

hows how different resources

are structured

here are three kinds of resources:

— Files

» Correspond to files on the
file system

— Folders

* Like directories on the file system

— Projects

» Used to organize all your
resources and for version control.

* When you create a new project, you assign a physical location for it on

the file system.

A third-party SCM (Source Control Manager) may be used to properly

EE? simple

share project files amongst developers.

b Helloworld. class
| HelloWaorld, java
Classpath

project

& The Navigator view is a commonly used views
— It provides a file-based organization of the various resources
— There are other views that give application-based, and

project-based organization of data

Notes:

20090403

Copyright © 2007-9 LearningPatterns Inc. All rights reserved.

47



Ajax for Java Developers

Lab 1.1 : Setting Up

Editors

¢ There is a source editor (like this one for a .java file) for all character files.
(.java, .jsp, .html, etc.)

vv——

16 | */

18

17=public class HelloWorld |

19= public static void main{String[] args) |
20 Date d= new Date():;
21 system.out.println{(d) ;|

9 import java.util.Date;
10
1lvi.f1fff
1z =+ Jweintrauk
13 | =
v14 | * To change the template for this generated type comment go to

15 * Window - Preferences - Java - Code 3tyle - Code Templates

Notes:

20090403
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LEARNINGPATTERNS

L 4 2 1 @ o8

Session 10: DWR (Direct Web Remoting)
and Other Technologies

DWR Overview
Working with DWR
Other Technologies

Notes:
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Lesson Objectives

¢ Understand what DWR (Direct Web Remoting) is, and how it
simplifies Ajax programming

¢ Learn the basics of DWR

¢ Use DWR to make Ajax requests to the server

Notes:
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LEARNINGPATTERNS
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DWR Overview

DWR Overview
Working with DWR
Other Technologies

Notes:
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What is DWR?

¢ DWR (Direct Web Remoting) - open source technology that
lets you invoke server side Java functions from JavaScript in
the browser - as if the Java code was running in the browser

— Available from http://getahead.org/dwr/
¢ DWR consists of two core parts
— A Java servlet that processes requests and returns responses

— JavaScript in the browser that sends requests and can
dynamically update web pages
¢ DWR dynamically generates JavaScript proxies for your Java
classes, allowing you to invoke them on the browser
—dwr.xml, the DWR configuration file, is used to configure the
generation of these proxies

— Your Java code is executed on the server, and DWR
transparently marshals the request/response back and forth

& The servlet is provided with the DWR runtime
— It runs in a normal Web application on your server

& This method of remoting functions from Java to JavaScript gives DWR users a feel much like
conventional RPC mechanisms like RMI or SOAP, with the benefit that it runs over the web
without requiring web-browser plug-ins.
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How DWR Works

¢ In the diagram below, we see how DWR is used to get an array of
Strings from the server, which is used to populate a selection list
— The AjaxService JavaScript class is generated by DWR from your
Java class, and all the remoting details are handled by DWR

— You just call the method as if it was native JavaScript, and supply a
callback function, in this example the function populatelList()

HTML / Javascript Java

function eventHandker )

I AjaxService.getDptions|populatelist);
} public class AjaxService

{
4
@ pubdic String[] getOptions()
{

returm new strng[] £ "1, "2, "3" )
function populatelistidata)

}
- DWW RUtiL.addOptions( "listid®, daka); DWR 3
' (e

i

& Because Java is fundamentally synchronous, where Ajax is Notes:
asynchronous, you must provide some way of handling the
response

— We've seen this before when we worked with Ajax directly,
and provided a callback function for the XHR object to call
when the data was ready to be processed

— DWR uses a similar solution

— When you call a remote method with DWR, you provide
DWR with a callback function to be called when the data has
been returned from the network

— In the example above, the callback function is
populatelist()

20090403 Copyright © 2007-9 LearningPatterns Inc. All rights reserved.
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Getting Started with DWR

Very few steps are needed to start working with DWR
Place dwr.jar into the WEB-INF/lib dir of your Web app

This is required for the server side functionality

Edit web.xml to register the DWR servlet

Create a WEB-INF\dwr.xml file to configure the classes that
will be exposed remotely

Test the functionality by browsing to
http://[[YOUR-WEBSERVER]/[YOUR-WEBAPP]/dwr

This will bring up a web page that lists all the classes you
configured in dwr.xml

If you follow the link to a specific class, you will come to a page
that allows you to invoke the methods of that class

These example pages are dynamically generated by DWR

Notes:

20090403
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web.xml Configuration for DWR

¢ Sample web.xml for using DWR

— It configures your web app to forward any urls with /dwr in them
to the DWR servlet

<!-- Servlet entry for DWR serviet -->
<serviet>
<servlet-name>dwr-invoker</serviet-name>
<display-name>DWR Serviet</display-name>
<servlet-class>
org.directwebremoting.serviet.DwrServiet
</servilet-class>
<init-param>
<param-name>debug</param-name>
<param-value>true</param-value>
</init-param>
</serviet>

<!-- Servlet mapping entry for DWR serviet -->
<servlet-mapping>
<servlet-name>dwr-invoker</serviet-name>
<url-pattern>/dwr/*</url-pattern>
</serviet-mapping>

& The servlet mapping entry uses what is called prefix mapping
— It will match any request url that includes /dwr in it, and send that to the DWR servlet

— For example, http://localhost:8080/javatunes/dwr will be forwarded to the DWR servlet,
which will bring up the general DWR test page

— http://localhost:8080/javatunes/dwr/test/SearchUtility will also be forwarded to the DWR
servlet, and bring up the test page for the SearchUtility class (we'll see the configuration for
this next)

— The example above is for DWR 2.x
e For DWR 1.x, the class name of the servlet is uk. 1td. getahead. dwr.DWRServiet

& The debug init parameter shown above enables test mode for DWR
— This generates test pages for each of the allowed classes, as we'll see later
— It should not be used in live deployments for security reasons
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dwr.xml Configuration File

& dwr.xml is the configuration file for DWR — by default in WEB-INF
— The example below includes some of the most common elements
— <allow>: defines which classes DWR can create and convert
— <create>: Needed by each class on which we execute methods
— <convert>: Specifies conversions for request/response data

— We've allowed the SearchUti11ity class and specified a standard
JavaBean converter for the MusicItem class (classes from our labs)

¢ DWR automatically generates test pages for the allowed classes

<!DOCTYPE dwr PUBLIC
"-//GetAhead Limited//DTD Direct Web Remoting 1.0//EN"
"http://www.getahead. 1td. uk/dwr/dwrl0.dtd">

<dwr>
<allow>
<create creator="new" javascript="SearchUtility">
<param name="class" value="com.javatunes.util.SearchUtility"/>
</create>
<convert converter="bean" match="com.javatunes.util.MusicItem"/>
</allow>
</dwr>

¢ DWR is not allowed to create or convert any classes by default
— You have to enable each specific class that you want to have access to via DWR

& <create> specifies how DWR creates the element, with a number of different supported
methods

— new: Which uses the Java 'new' operator.

— none: This does not create objects. See below for why. (v1.1+)

— scripted: Uses a scripting language like BeanShell or Groovy via BSF.

— spring: Gives access to beans through the Spring Framework.

— jsf: Uses objects from JSF. (v1.1+)

— struts: Uses struts FormBeans. (v1.1+)

— pageflow: Gives access to a PageFlow from Beehive or Weblogic. (v1.1+)

— There are different parameters, such as include/exclude to specify which methods are
accessible

& <convert> specifies how DWR will convert your own classes (most Java classes are built-in)
< You can also use annotations in your Java file for DWR 2.x
— Rather than using the dwr.xml file
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Running the Test Pages - <webapp>/dwr

’ Inltlal teSt page (rlght) and File Edit Wew Go Bookmarks Tools  Help
SearCh Ut|l|ty test page (belOW) @~ g I hitp:f flocalhost: 8080/ javatunes dwr inde:. html
File Edit Wew Go EBookmarks Tools Help ClﬂSSBS knO‘Wll tO D\‘(‘R:
C:' A= [@ I http:f flocalhost: 3080/ javatunes dwr ftestfSearchUtilicy:
[Z]DwR Test | ¢ SearchUtility (cotn javatunes. util SearchUtility)

Methods For: SearchUtility (com.javatunes.util.SearchUtility)

To use this class in your javascript vou will need the following script includes:

<geript type=Ttext/javascript' sre=T'/Jjavatunes/dwr/engine. je'></script>

In addition there i5 an optional utility script:

<gcript type="text/javascript’™ src="/Javatunes/dwr/util.js'></script>

Replies from DWR are shown with a vellow background if they are simple or in an alert box otherwise.
The inputs are evaluated as Javascript so strings must be quoted before execution.

There are 12 declared methods:

+ findById( 0 J; Execute
+ findByArtist] " J; Execute
+ findByEeyword{ " %, | Execute

* hashCode( ), Evecute
(W arnitg: hashCoder) is excluded: Methods defined in java lang Object ate not accessible. See below)
& cet™Mace’ v [Feceal

<mcript type="text/javascript' src='/javatunes/dwr/interface/SearchUtility.j="></script>

¢ We've included the DWR functionality in the slides in our javatunes Web app
— Browsing to http://localhost:8080/javatunes/dwr brings up the initial test page

— Clicking on the SearchUtility link brings up the test page specific for that class which allows

you to test all the methods in SearchUtility
— The test pages are generated from dwr.xml and the Java classes

& The URL above assumes that the server is running on the local host on port 8080
— Depending on your server setup, this may vary

& SearchUtility is a utility class supplied in the labs that has three methods defined in the class

- static List findByArtist(String artist)
- static List findByKeyword(String keyword)
- static MusicItem findById(Long id)
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Running The Test Pages

< For our javatunes web app, the DWR main test page is
accessed at http://localhost:8080/javatunes/dwr

— The main test page has a list of all the allowed classes
— Clicking on one of them, brings up the test page for that class

— You can then execute the methods and see the results, as
shown below in invoking findById(501) on SearchUtility

There are 12 declared methods: http://lacaRiESteuy x|
{
S artist:"Annie Lennox",
Erecu id:501,
s findByE evword( " I E listPrice:17.97,
* hashCode( :I', Execute price: 13,99,
(Watning: hashCode?) is exchided: Meth releaseDate:Sak Jan 04 1992 00:00:00 GMT-0500 (Eastern Standard Time),
* getClass(); | Execute title:"Ditva®
(W arning: Mo Converter for java lang Cls r
(WMarning: getClass() i excluded: Metho
* wait{ ), Execute
Faw.ts i . A = | £ P | 4 And S 1.-1
& The output shown is the properties of the Musicltem with id=501 Notes:

that's returned from the call to findById

— The JavaBean converter just reads the properties and gets
their values
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Lab 10.1 — Using The DWR Test Pages

Notes:
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Lab 10.1 — DWR Test Pages

¢ Overview: In this lab you will install DWR and use the test
pages
— We will use our SearchUti1ity and MusicItemclasses, and
try invoking some of the SearchUtility functionality from the test

page

¢ Objectives:
— Gain experience using DWR
— Use the DWR test pages to invoke server side Java code

¢ Builds on previous labs: none

¢ Approximate Time: 20-30 minutes

Notes:
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Lab Preparation

¢ The root lab directory where you will do all your work is:
C:\StudentWork\Ajax\workspace\Lab10.1

— This is a new lab directory

Tasks to Perform

¢ Right click on the server in Servers View
— Select Add and Remove Projects, and remove Lab09.1

¢ Create a new Dynamic Web Project called Lab10.1 (see Lab01.1
Instructions if necessary)

— Remember to set the context root to javatunes
— Remember to add the servlet-api.jar as a Library

— You'll see some errors in dwr.xml which you can ignore, as we'll fix
them as part of the lab

< If you are using a project based environment like Eclipse, you'll Notes:
probably need to do whatever configuration you did for the first
project you created

— For example, modifying the classpath by adding in jars or
libraries

— If you need to refresh your memory, go back to the detailed
descriptions for the first project you created
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— web.xml: To configure the DWR servlet

of the JavaTunes utility classes using DWR
- SearchUt 1111ty functionality is exposed remotely

Tasks to Perform

org.directwebremoting.servilet.DwrServiet

and fill in the <url-pattern> element with /dwr/*
» /dwr is the URL that will signify all dwr calls

Lab Files Overview, web.xml Config

¢ Open web.xml, and look for the TODO comments

: — Find the <servlet> entry for the dwr-invoker servlet, and fill in the
I <servlet-class> element with the DWR servlet name:

¢ You'll work with two files in Lab10.1\WebContent\web.xml

— dwr.xml: To configure the DWR functionality that is available
¢ The lab is based on our JavaTunes application, and accesses some

— The MusicItem class is registered as a bean in dwr.xml so it can be
used as the return result in SearchUt1 11ty remote calls

— Find the <serviet-mapping> element for the dwr-1nvoker servlet,

¢ You've seen most of the JavaTunes related functionality in
previous labs

& web.xml is used to configure the DWR invoker servlet
— Review the example web.xml in the student manual slides

— It uses prefix mapping, and any URL that has dwr in it will
now be handled by the DWR invoker servlet

— For example, the request to
http://localhost:8080/javatunes/dwr ends in the dwr prefix,
and will be routed to the DWR invoker servlet

Notes:

20090403 Copyright © 2007-9 LearningPatterns Inc. All rights reserved.

430



Ajax for Java Developers Lab 10.1 : Using DWR Test Pages

Configure DWR

Tasks to Perform

¢ Open dwr.xml and look for the TODO comments

— Finish the <create> element to declare a "new'" creator, that defines a
JavaScript class called SearchUtility

* Finish the nested <param> element to specify that this will be applicable to
the com. javatunes.util.SearchUtility class

— Finish the <convert> element to specify a bean converter for class
com. javatunes.util.MusicItem

¢ Deploy (right click on project, Run As | Run on Server, restart server)

¢ Browse to http://localhost:8080/javatunes/dwr - the general DWR
test page which lists the classes that are allowed access via DWR

— The only class should be SearchUti11ty, so click on its link to bring
you to the SearchUtility DWR test page

& Try the SearchUt1i 11ty test page, executing some of the methods

— You can also view the source of this test page to see how they invaked
the SearchUt1 11ty methods

& dwr.xml is used to configure what classes will have methods exposed remotely via DWR
— Review the example dwr.xml in the student manual slides

& We include the dwr.jar file in the WEB-INF\lib directory
— This is all you need to do to install DWR
— Everything else is generated dynamically

& The SearchUti 11ty methods are invoked on the client through a JavaScript class called
SearchUtility

— This is configured with the javascript="SearchUti1ity" attribute to the <create>
element

— You can call the JavaScript class whatever you want, though it makes sense to stay
consistent with the Java class name
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Other Technologies

Notes:
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Including the DWR JavaScript Code

¢ DWR generates JavaScript proxies for the classes that you
configure in dwr.xml

— You can use these classes in your HTML pages to invoke the
Java code

¢ You need to include the dynamically generated JavaScript
files to use the classes, as shown below for SearchUtility
— SearchUtility.js is generated from your class based on dwr.xml
— engine.js contains the underlying DWR library
— util.js contains a set of JavaScript utility functions

<script type="text/javascript”

src="dwr/interface/SearchUtility. js'></script>
<script type="text/javascript" src='dwr/engine.js'></script>
<script type="text/javascript" src='dwr/util.js'></script>

& The JavaScript proxies make invoking the Java code on the server almost as easy as invoking a
normal JavaScript function

— You simply invoke the function on the JavaScript proxy, and process the response data,
which can be in the form of objects

— All the marshalling and unmarshalling of data, as well as all the underlying
network/XMLHttpRequest programming is taken care of for you

— There is just a bit of complexity needed to deal with the asynchronous nature of Ajax
invocations

& The JavaScript proxies are defined in a JavaScript file with the name
— [WEBAPP]/dwr/interface/[JAVA_CLASSNAME].js"

+ Using these proxies also requires the use of the DWR core library
— [WEBAPP]/dwr/engine.js

& We've also included an optional utility library in the example

& We've shown relative URLS in the example, but you can also use absolute URLSs for the src
attribute, for example

src="/javatunes/dwr/interface/SearchUtility.js'
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Using the DWR Proxies

¢ Below, we show examples calling SearchUti 17ty methods
— Note the second argument to the methods, a callback function

— This is added to the signature of each method, and is needed,
because of the asynchronous nature of Ajax calls, for any
function returning a response

<form>
<input type="button" value="Click for findById"
onclick="'SearchUtility. findById(505, displayDWR) '/>
<input type="button" value="Click for findByArtist"
onclick="'SearchUtility. findByArtist("nn", displayDWR)'/>
</form>

<script type="text/javascript'>
var displayDWR = function(data) {
if (data != null && typeof data == 'object')
alert(dwr.util.toDescriptiveString(data, 2));
}

</script>

& The methods of the SearchUti 117ty class are exposed in the JavaScript proxy class
— The methods have the same name, and take all the arguments of the original Java class
— In addition, they all have an additional argument for a callback function

& The callback function should take as an argument the data that is sent as the response to the
function call

— The data is unmarshalled by DWR into the appropriate JavaScript classes and passed to the
callback function when the response is completely received

¢ The toDescriptiveString() function is one of the DWR utility functions, and has the
signature shown below

- dwr.util.toDescriptiveString = function(data, showlLevels, options)
— It produces a pretty printed output of the data
— The showLevels argument indicates how much detail to show

¢ DWR has the ability to use a call meta-data object instead of a simple callback function
— This allows more flexibility and the setting of options such as a timeout and error handler
— See the DWR documentation for more detail
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Using the DWR Proxies

¢ Below, we show the results of the two invocations on the
previous slide

— Searching for id=505, and for artist="aa"

) DWR Lab - Mozilla Firef =

= 0ztal e “JDWR Lab - Mozilla Firefox
Eil Edit i & Bookmarks  Tool Hel
tfe ot Yew =0 Sooknar _oF  TEp File Edit ‘ew Go Bookmarks Tools Help

ey .
@--8 0 I hittp:{flocathost:8080/javatunes/ @-2-8 0 hittpe flocalhost G080 javatunes|
Bl eth | DWR Lab |

UL D LA S This lab uses DWR!

Click fo finelBily | _Clikfor findByArist | Click for findByld |  Click far findByArts

http:/ /localhost:3080

http:/ /localhost:3080

;‘\ 1 AN L

=) artist:"Tori Amos" y I
. ! = [arkist:"Annie Lennox", id:501, listPrice: 17,97, price: 13,99, releaseDate:Sat Jan 04 199
id:505, GMT-0500 (Eastern Standard Time), ...},
listPrice: 17.97, {artist:"Kenmy Wawn...", id:503, listPrice: 17.97, price: 14.99, releaselate:Fri Aug 05 19
price; 14,99, 00:00:00 GMT-0400 (Eastern Daylight Time), ...},
releaseDate:Sat Jan 16 1992 00:00:00 GMT-0500 (Eastern Standard Time) {artist:"Janny Lang", id:504, listPrice:17.97, price: 14,99, releaseDate: Tue Aug 26 1997

title:"Little Earthquakes" GMT-0400 (Eastern Daylight Time), ...+

1 ]

¢ DWR comes with a library of utility functions Notes:
— These are not dependent on the rest of DWR

& There are functions in the following areas:
— List and Table Manipulation

— HTML Element Utility Functions (e.g. finding an element,
setting and getting a value on an element, etc.)

— Display Methods — which are used in the above example to
display a Musicltem, and an array of Musicltems

& See the DWR documentation for more information
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Functions with Java Object Arguments

¢ Suppose you had a SearchUtility method (in Java) as follows:
void updateItem(MusicItem 1)

— It's simple to call this method from JavaScript — you just create a
JavaScript object with the needed properties, as shown below

— DWR will convert the object literal into your Java type
— Fields missing in the JavaScript object will be unset in the Java

function updateItem() {

var personObj = {
id: 501,
title: "New Title",
artist: '"Great artist",
releaseDate: new Date("l January 2008"),
listPrice: 29.99,
price: 19.99

}

SearchUtility.update(personObj);

J

& MusicItemisasimple JavaBean that has the following Notes:
properties
- Long 1id, String title, String artist, Date
releaseDate,
BigDecimal 1istPrice, BigDecimal price

< Since updateItem() returned void, we don't need to bother with
a callback function to handle response data

We can still pass one in if we want

For example, we might pass in a call meta-data object with a
timeout and error handler

Or we might want to execute some code when the response
comes back and we know that the call completed

Of course, DWR won't pass in any data into a callback
function for updateItem, because there is no response data

20090403 Copyright © 2007-9 LearningPatterns Inc. All rights reserved. 436



Ajax for Java Developers Session 10 : DWR

DWR Options

¢ DWR has many options that you can set
— These can be set globally, or on a per call basis as shown below
— The options are set globally using the DWREngine object
— They are set on a per call basis using a call meta-data object

— In the per call example, we set the callback function, a timeout,
and specify that the call should use IFrame, rather than XHR

¢ DWR also lets you batch calls together for efficiency

/ Global Example
DWREngine.setTimeout (2000) ;

/ Per call example
<input type="button" value="Click for findByArtist"
onclick="'SearchUtility.findByArtist("nn", {
callback: displayDWR,
timeout: 2000,
rpcType: DWREngine.IFrame
)

o DWREngine is declared in dwr/engine.js which must be included in your file to use DWS
& Some of the other options that DWR supports are:
— async: Set to false for asynchronous behaviour (not recommended)
— headers: Extra headers to add to XHR calls.
— parameters: Meta-data that is made available through request.getParameter()
— httpMethod: Selects use of GET or POST. Called 'verb'in 1.x
— rpcType: Selects between xhr, iframe or script-tag remoting. Called 'method’ in 1.x
— timeout: Cancel request after X ms
Handlers:
— errorHandler: Action when something is broken.
— warningHandler: Action when something breaks which can be triggered by browser bugs
— textHtmIHandler: Action when an unexpected text/html page is received
Callback Handlers:
— callback: Executed on successful call completion with a single parameter; the retrned data.

— exceptionHandler: Executed when a remote call fails either due to a server exception or a
data marshalling problem.
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Reverse Ajax

+ Allows you to send data from the server to the browser

—New in DWR 2.0
¢ Three supported methods of pushing data to the browser
— Polling: Browser makes request to server at fixed intervals
» Simplest, most obvious

— Comet (long lived http): Server answers the client request very,
very slowly — in effect keeping the communications channel open

* Closest to real server push

» Can configure how long the channel is kept open

» Uses connection resources on both client and server

— PiggyBack: When a server has data to send, it waits for a new

browser request, and includes additional data in the response

» Also called passive mode

» Uses least additional resources, but you don't control when you get

response

¢ Reverse Ajax makes it easy to do things like write an Ajax based Notes:

chat program
— The server can send out chat messages to all the connected

clients
¢ You need to exercise some caution in using Comet/long lived http

— It's possible to thread starve a server if it's trying to handle a
large number of clients that stay connected

— The configuration for this functionality allows you to tune
this
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Lab 10.2 — Using DWR

Notes:
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¢ Overview: In this lab you will invoke various SearchUtility
methods using DWR and view the results

— We will also look at a DWR implementation of the autocomplete
functionality which uses the results of a remote call to
SearchUtility. findByArtist, to populate the suggestion list
— it's similar to the JSON example, except the Ajax call is simpler

— We'll also look at the a sample reverse Ajax chat application

¢ Objectives:

— Gain experience scripting with DWR

— Look at a reverse Ajax chat application
¢ Builds on previous labs: 10.1

— Continue working in your Lab10.1 directory
¢ Approximate Time: 30-40 minutes

Lab 10.2 — DWR Test Pages

Notes:
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Lab 10.2 : Using DWR

Lab Overview

& In this lab, you'll be using DWR to fill in the functionality of the
page pictured below

9 DWR Lab - Mozilla Firefox

File Edit ‘“ew Go  Bookmarks Tools  Help

<::| - ED‘ - @ O I@ hktpe iilocalhost: @030/ javatunes hello_ajax. btml?

[#] DWR Lab |

This lab uses DWR!

| Click for findByld |

| Click for findByAist |

‘ D ‘ New Artist
I I
‘ Click for update |

| Search |

Notes:

20090403
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Set up DWR on the Client

¢ Continue working in the Lab10.1 directory, and open the file
WebContent\hello_ajax.html which contains all our DWR code

Tasks to Perform

¢ Look for the TODOs, and finish the <script> tags to include the
DWR client side JavaScript files containing the DWR functionality

— dwr/interface/SearchUtility.js, dwr/engine.js, dwr/util.js

< In the <body> section, look for the button with value="Click for
findById", and finish its onclick event handler

i — This button appears after an input field for entering the id to find

— The event handler should call SearchUtility. findById, and pass in
two arguments, the first is the text typed into the id input field *, and the
second is the callback function to handle the data

— For the callback, use the displayDWR function we provide *

¢ Publish the application, browse to hello_ajax.html, type in the id
501, click the findById button, and look at the results

& Two of the included JavaScript files are part of the DWR framework
— engine.js and util.js

+ SearchUtility.js is generated dynamically by DWR based on the dwr.xml file, and your
SearchUTtility Java class

& When you call SearchUtiTlity. findById(), you're calling a client side JavaScript proxy
which forwards the call to the actual server side Java class

— For findByld(), you need an ID parameter, and, because of the asynchronous nature of
Ajax, a callback function to handle the response data when it is passed back

+ To get the value of the input field, you can use the $() utility function provided by DWR

— If the id of the input field is "findld", then the expression $("findld").value will get the
current contents of the input field

& When you enter an id and click the button, you should see the values of the Musicltem for the
given id
— This item is retrieved from the server using DWR

¢ displayDWR uses DWR utility functions to show the response data in a nicely formatted
form
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Use DWR Functionality

Tasks to Perform
¢ Next, look for the button with value="Click for

instead of passing the callback function directly *

finish its onclick event handler

findByArtist", and finish its onclick event handler
— This button appears after an input field for entering the artist

— The event handler should call SearchUtility. findByArtist, and
pass in 2 arguments, the first is the text typed into the input field *

— For the second argument, use the displayDWR function as before, but
pass it in within a JavaScript object that has a callback property

¢ Publish the application, type in something to search by e.g. "nn",
and click the button to see the result list of music items

¢ Next, look for the button with value="Click for update", and

— This button appears after a table with two input fields for entering an id,
and a new artist value (we don't bother with the other properties) *

& To get the value of the input field, you can use the $() utility
function provided by DWR, as you did for findByld

— Use the id for the artist input field which you can find in the
code

& We showed an example of using an object to pass in DWR
options in the student manual

— You use a JavaScript literal with a callback property, as
shown below:

{ callback: nameOfCallbackFunction }

Notes:
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Using Object Arguments - Update

and requires a MusicItemas an argument
data from the input fields in the table *

make input fields for all the properties and use them

Tasks to Perform

E — The literal should have only two properties
i —id: Initialized from the value of the id input field

Run findById with id=501 to see the new data

¢ The update button calls SearchUtility.update(MusicItem),

— The Mus1icItemshould be constructed as an object literal, using the

— We only fill in the artist property to save time in the lab, but you could

¢ Finish the call to SearchUti1ity.update() by adding in its
argument — an object literal you create representing a MusicItem

— artist: Initialized from the value of the artist input field
& Publish, then update the item with id=501 to have an artist of XX.

& When passing an object as an argument using DWR, you can
simply construct the it win an object literal

— Any properties that you do not fill in won't be set in the
resulting Java object

— That's OK here, we just want to test out the functionality

+ Once you've run the update functionality, you can test it by
running the findByld functionality and looking at the changed
item

— You should see the new data in this item

— Most of the data will be null since we didn't bother getting
input for them, but you'll see the new artist

— It's easy enough to add input fields for the additional data if
you need to

Notes:
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functionality shown on the left

Seeing Update at Work

¢ On the right, you can see the results of running the update

File Edit “ew Go EBookmarks Tools Help
File Edit Wiew Go Gookmarks Tools  Help

<::| - ED s @ O I@ http: /flocalhost: 5080/ avatuneshello_ajax. htmlz
<,I:| - E:> - @ O I@ http:}{localhast: 8080/ javatunes/hello |

[ pwr Lab |
[#]pwWr Lab |

This lab uses DWR!

This lab uses DWR!

IED1 Click for findByld ii\
| Click far findByld |
http:/ /localhost:8080 5'
| Click far findByAvist | —
Zh
2N artisk: 4",
J/‘T‘r [ oW T idiso1,
o listPrice:null,
< il\/ price:null,
releaseDate null,
L CH
b
I Search |
Notes:
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Autocomplete Suggest with DWR

Tasks to Perform

¢ Browse to hello_ajax.html, & type a letter into the search field
—You don't need any coding here - this is coded for you already
— This field has completion suggestions generated using a DWR
call to SearchUtility. findByArtist()

— Look at the <form> element where this code is triggered, noting
the call to SearchUtility. findByArtist, and the
doCompletions function which works with a JavaScript array
returned by DWR

— This code is almost exactly like the JSON example, except the
Ajax call looks almost like a normal method call

¢ In FireBug look at the XHR calls to see a little bit of how DWR
works

— You can do this for all the DWR functionality you wrote

¢ Article: Notes:
+ http://today.java.net/pub/a/today/2005/08/25/dwr.html
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Optional Chat — Reverse Ajax Demo

[Optional] Tasks to Perform
¢ We will create a Web project with the DWR war that comes with
DWR to test some of its features
¢ In Eclipse, choose the menu item File | Import...
— In the next dialog, choose Web | WAR file, and click Next

— In the next dialog, for the WAR file browse to the LabSetup\Lab10
directory, select dwr.war and click Finish

— Ignore the compilation errors - they are not important

— Remember to add the servlet-api.jar as a Library

— Right click on the dwr project, select Run As | Run on Server and
restart the server

Browse to http://localhost:8080/dwr, & click the JavaScript chat link
Open another browser window to the same chat URL

— If you can, use IE for one window, and FireFox for another so
you're in completely different browser environments

L R 2

& There are a number of other applications in the WAR Notes:
— You can get to them all from the main page
— Spend some time and look at them
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Optional - Arguments to DWR

| [Optional] Tasks to Perform :
i ¢ Play with chat for a while — notice how when you send a message :
i in one browser, it shows up in the other :
I — This is using Reverse Ajax to push the messages to the clients E
E — If you look at the FireBug network traffic, you can see the Reverse Ajax E
| connection that is kept open ! !
i ¢ Optional: Inthe findByArtist button's onclick event handler, :
i add properties to the object literal passed as the second argument |
| tothe findByArtist() call E

— You can pass a number of arguments here, along with the callback
handler — try the ones below:

- timeout: 5000 and/or rpcType: DWREngine.IFrame

— Before you use the IFrames rpc type, first run the app normally, and
look at the network traffic in FireBug, then run it using IFrames and look
at the network traffic

— You'll see that XHR is no longer used after you specify
IFrames as the transport

Notes:
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Other Technologies

DWR Overview
Working with DWR
Other Technologies

Notes:
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JSON-RPC

¢ JSON-RPC is a specification for a lightweight remote

procedure protocol

— The requests and responses are encoded using JSON text

— It is fairly simple and easy to use

— There are implementations in multiple languages, such as

Python, Java, C, C#, and many more
¢ There is a JSON-RPC to Java bridge that is similar to DWR
— Lets you transparently call server-side code from JavaScript

— Somewhat more cumbersome than DWR

* You need to write Java code to initialize the system, and then write
Java code to register classes

» This can be done in a JSP if you want, but DWR's configuration file
approach is much easier

Notes:

20090403 Copyright © 2007-9 LearningPatterns Inc. All rights reserved. 450



Ajax for Java Developers Session 10 : DWR

Using JSON-RPC-Java

¢ There are a number of steps needed to use the JSON-RPC
Java bridge — both Java and JavaScript steps
¢ The Java steps include:

— Add the JISONRPCServlet to your web.xml

» This servlet handles JSON-RPC requests over HTTP, and
dispatches them to a JSONRPCBridge instance in the session

— Create an instance of JSONRPCBridge in the session

— Register objects or classes you want to call messages on
¢ The JavaScript steps include:

— Include the jsonrpc JavaScript code

— Create the JSONRPCClient instance

— Invoke remote methods
¢ The example following shows everything done in a JSP

— The Java steps could conceivable be done in a servlet also

& The JSONRPCServlet can be added to web.xml as follows:
<web-app>
<servilet>

<servlet-name>com.metaparadigm.jsonrpc.JSONRPCServiet</serviet-
name>

<serviet-class>com.metaparadigm. jsonrpc.JSONRPCServiet</serviet-
class>

</serviet>
<serviet-mapping>

<servlet-name>com.metaparadigm. jsonrpc.JSONRPCServiet</serviet-
name>

<url-pattern>/JSON-RPC</url-pattern>
</serviet-mapping>
</web-app>
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Using JSON-RPC-Java

<%-- Create the JSONRPCBridge and put it in the session --%>
<jsp:useBean id="JSONRPCBridge" scope="session"
class=""com.metaparadigm. jsonrpc. JSONRPCBridge" />
<%-- Register the SearchUtility classes static methods --%>
<% JSONRP(CBridge.registerClass(''search”,
com. javatunes.util.SearchUtility.class); %>
<html>
<head> <!-- Include the JSON-RPC JavaScript library -->
<script type=""text/javascript' src="jsonrpc.js'></script>
</head>

<body>
<script>
// Initialize the JSON-RPC client
var jsonrpc = new JSONRpcClient("/javatunes/JSON-RPC") ;
// Call a remote method - synchronous version shown
var result = jsonrpc.search. findById(501);
alert (result);
</script>
</body>
</htmi>

& We've shown everything in as simple a way as possible in this example
— ltis possible to make it more sophisticated

— For example, it is common to create the JSONRpcClient instance in a function called when
the page loads

# In the example above, the following occurs:
— A JSONRPCBridge instance is created, and put into the session scope
» This is a Java object needed to enable JSON-RPC to work
The JSONRPCBridge is used to register the SearchUtility class
e This is a Java call needed to export the SearchUtility methods
The JSON-RPC JavaScript client library is loaded (jsonrpc.js)
An instance of JSONRpcClient is created

» This is a JavaScript object that is the client side entry point for JSON-RPC
The SearchUtility.findByld method is invoked through JSON-RPC
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- Google Web Toolkit (GWT) -

¢ GWT is an open source Java framework for creating Web
applications

— You write your front end in Java, and the GWT compiler
generates HTML/JavaScript

< It has support for an extensive selection of widgets
— It also has support for making Ajax calls
¢ The development cycle for creating a Web app with GWT is
very different from a traditional one
— Create and debug an application in Java, using GWT libraries

— Use the GWT Java-to-JavaScript compiler to distill the
application into a set of JavaScript and HTML files

— Test the application in the browser

Notes:
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GWT Architecture

¢ GWT has four major components

— GWT Java-to-JavaScript Compiler: Translates the Java code to
JavaScript / HTML for running in the browser

— GWT Hosted Web Browser: Let's you run GWT programs in a Java
VM for testing

— JRE emulation library: JavaScript implementations of all java.lang and
some java.util classes

— GWT Web Ul class library: Set of interfaces and classes for building
Web applications

JRE emulation

library GWT Web Ul
(java.lang and class library
java.util)
GWT Java-to-
JavaScript Sl e
: Web Browser
Compiler

Class Libraries

d
Development Tools:
)

Notes:
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Hello World With GWT

¢ Below is the GWT "Hello World" application
— It contains a button and an event handler

package com.google.gwt.sample.hello.client;

import com.google.gwt.core.client.EntryPoint;
import com.google.gwt.user.client.Window;

import com.google.gwt.user.client.ui.Button;

import com.google.gwt.user.client.ui.ClickListener;
import com.google.gwt.user.client.ui.RootPanel;
import com.google.gwt.user.client.ui.Widget;

HelloWorld application. */
public class Hello implements EntryPoint {

public void onModulelLoad() {
Button b = new Button("Click me", new ClickListener() {
public void onClick(Widget sender) {

}
P

RootPanel.get().add(b);
}

}

Window.alert("Hello, AJAX"); // There really isn't any Ajax in the app

& This simple application generates a button and an event handler
that displays "Hello, AJAX" when the button is clicked

— This class is run through the GWT tools to generate the Web
application

Notes:

20090403 Copyright © 2007-9 LearningPatterns Inc. All rights reserved.

455



Ajax for Java Developers Session 10 : DWR

The Generated Application

¢ Below, you can see the generated HTML/JavaScript
— You can also see the results of clicking the button
— It's a simple application, but shows the workings of GWT

|_| Hello

Click me |

|_| Hello

@; Inspect  Edit | body = html
Console | HTML | €55 Script DOM  Net

= <head>

<meta content="com.google.gut, 3auple.hello.Hello™ name="gut:module™/> ?\ Hello, AJA%
<titlerHello</titlex =
</ head-

=l <haody bgcolor="white">
4 <iframe style="border: 0Opx none ; width: Opx; height: Opx;">
+ <3cript sre="gwt.js" language="jawvascript’=
<button class="gwt-Eutton"” type="button">Click me</buttorns
<J/body>
</html»

Notes:
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More About GWT

¢ GWT has an extensive array of Ul Widgets
— For example, trees, tables, Menus and so on

— They are all created using Java code, and the Web apps are
then generated using the GWT tools

©J Kitchen Sink - Mozilla Firef r
% <,':| - B v @ ||'G| http: {{code, google, comwebtoolkit/document ation exal

File Edit Wew Go Bookmarks Tools  Help

|CJkitchen Sink

<,':| L= @ ||G| http: f{code.google, comwebtoalkitfdocumed

|C]kitchen sink ) )
Info The GWT MenuBar class makes it easy to build menus|

o _ _ Buttons Style Fruit Term
Infa GWT has a built-in Tree widget. The tree is fo

henus Apple
Buttons + Beethoven Images
hlenus -l Brahms Lavout
Images - Concertos
IBrois Violin Concerto <::| - v E@ ||G| http:ffcode, google comjwebtoolkitfdocumentation e xamples/kitch
Lists Double Concerto - A Minar [Gkitchen Sink |
Ponuns Piana Concerto Ma. 1 - D Minor
Piana Concerto Mo, 2 - B-Flat Major . L
Tables GWT supports all the myriad types of buttons that exist in HTML.
+ Quartets i J i
Teut
+ Sonatas
Trees . MNormal Buttan | Disabled Button
+ Symphonies
EiGmES + Mozar
Tahs " Mormal Check I Disabled Check
& These examples are from the KitchenSink sample project Notes:

— You can look at the sample projects at
http://code.google.com/webtoolkit/documentation/examples/
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Pros / Cons of GWT

¢ Pros:
— Takes care of all browser differences
— Easy to integrate Ajax-style operations into the application

— Compile time type checking in Java catches many otherwise
common JavaScript errors

— Ajax applications are typically complex, and tools to manage
them in Java are more mature than in JavaScript

¢ Cons:
— Must learn a whole new set of skills to create Web applications
— You don't really have complete control over the resulting HTML
— Open source, but basically you're tied to Google technology

— If you decide you don't want to use the technology, you need to
rewrite any applications completely

Notes:
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Review Questions

¢ What is DWR?
¢ How do you configure DWR?

¢ How do you invoke the server code from JavaScript?

Notes:
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Lesson Summary

¢ DWR (Direct Web Remoting) lets you invoke server side Java
methods from JavaScript in the browser

— As if the Java code was running in the browser

¢ DWR requires a Java servlet that processes requests and
returns responses be configured in web.xml
— It also requires you to declare the remotely accessible classes,
and other things, in a configuration file — dwr.xml
¢ DWR generates JavaScript proxies for the classes that you
configure in dwr.xml

— You can use these classes in your HTML pages to invoke the
Java code

Notes:
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