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Third-Party Software Legal Notices

The Apache Software License, Version 1.1

Copyright (c) 2000 The Apache Software Foundation. All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the following conditions are met: 1.
Redistributions of source code must retain the above copyright notice, thislist of conditions and the following disclaimer. 2. Redistributionsin binary
form must reproduce the above copyright notice, thislist of conditionsand the following disclaimer in the documentation and/or other materials
provided with the distribution. 3. The end-user documentation included with the redistribution, if any, must include the following acknowledgment:
"This product includes software developed by the Apache Software Foundation (http://www.apache.org/)." Alternately, this acknowledgment may
appear in the softwareitself, if and wherever such third-party acknowledgments normally appear. 4. The names"Apache" and " Apache Software
Foundation" must not be used to endorse or promote products derived from this software without prior written permission. For written permission,
please contact apache@apache.org. 5. Products derived from this software may not be called "Apache", nor may "Apache" appear in their name,
without prior written permission of the Apache Software Foundation.

THIS SOFTWARE ISPROVIDED “ASIS"' AND ANY EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO,
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO
EVENT SHALL THE APACHE SOFTWARE FOUNDATION OR ITSCONTRIBUTORSBE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF
SUBSTITUTE GOODS OR SERVICES; LOSSOF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND
ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGE.

JDOM.JAR

Copyright (C) 2000-2002 Brett McLaughlin & Jason Hunter. All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the following conditions are met: 1.
Redistributions of source code must retain the above copyright notice, thislist of conditions, and the following disclaimer. 2. Redistributionsin
binary form must reproduce the above copyright notice, thislist of conditions, and the disclaimer that follows these conditionsin the documentation
and/or other materials provided with the distribution. 3. The name"JDOM" must not be used to endorse or promote products derived from this
software without prior written permission. For written permission, please contact license@jdom.org. 4. Products derived from this software may not
be called "JDOM", nor may "JDOM" appear in their name, without prior written permission from the JDOM Project Management (pm@jdom.org).

In addition, we request (but do not require) that you include in the end-user documentation provided with the redistribution and/or in the software
itself an acknowledgement equivalent to the following: " This product includes software devel oped by the IDOM Project (http://www.jdom.org/)."
Alternatively, the acknowledgment may be graphical using the logos available at http://www.jdom.org/images/logos.

THIS SOFTWARE ISPROVIDED “ASIS"' AND ANY EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO,
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO
EVENT SHALL THE JDOM AUTHORS OR THE PROJECT CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE
GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Sun
Sun Microsystems, Inc. Sun, Sun Microsystems, the Sun Logo Sun, the Sun logo, Sun Microsystems, JavaBeans, Enterprise JavaBeans, JavaServer



Pages, Java Naming and Directory Interface, JDK, JDBC, Java, HotJava, HotJavaViews, Visua Java, Solaris, NEO, Joe, Netra, NFS, ONC, ONC+,
OpenWindows, PC-NFS, SNM, SunNet Manager, Solaris sunburst design, Solstice, SunCore, SolarNet, SunWeb, Sun Workstation, The Network Is
The Computer, Tool Talk, Ultra, Ultracomputing, Ultraserver, Where The Network Is Going, SunWorkShop, XView, Java WorkShop, the Java
Coffee Cup logo, Visual Java, and NetBeans are trademarks or registered trademarks of Sun Microsystems, Inc. in the United States and other
countries.

Indiana University Extreme! Lab Software License

Version1.1.1

Copyright (c) 2002 Extreme! Lab, Indiana University. All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the following conditions are met: 1.
Redistributions of source code must retain the above copyright notice, thislist of conditionsand the following disclaimer. 2. Redistributionsin binary
form must reproduce the above copyright notice, thislist of conditionsand the following disclaimer in the documentation and/or other materials
provided with the distribution. 3. The end-user documentation included with the redistribution, if any, must include the following acknowledgment:
"This product includes software devel oped by the Indiana University Extreme! Lab (http://www.extreme.indiana.edu/)." Alternately, this
acknowledgment may appear in the softwareitself, if and wherever such third-party acknowledgments normally appear. 4. The names "Indiana
University" and "IndianaUniversity Extreme! Lab" must not be used to endorse or promote products derived from this software without prior written
permission. For written permission, please contact http://www.extreme.indiana.edu/. 5. Products derived from this software may not use "Indiana
University" name nor may "Indiana University" appear in their name, without prior written permission of the Indiana University.

THIS SOFTWARE ISPROVIDED "ASIS" AND ANY EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO,
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO
EVENT SHALL THE AUTHORS, COPYRIGHT HOLDERS OR ITSCONTRIBUTORSBE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF
SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND
ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGE.

Phaos

This Softwareisderived in part from the SSLavaTM Toolkit, which is Copyright ©1996-1998 by Phaos Technology Corporation. All Rights
Reserved. Customer is prohibited from accessing the functionality of the Phaos software.

W3C

W3C® SOFTWARE NOTICE AND LICENSE

Thiswork (and included software, documentation such as READMEs, or other related items) is being provided by the copyright holders under the
following license. By obtaining, using and/or copying this work, you (the licensee) agree that you have read, understood, and will comply with the
following terms and conditions.

Permission to copy, modify, and distribute this software and its documentation, with or without modification, for any purpose and without fee or
royalty is hereby granted, provided that you include the following on ALL copies of the software and documentation or portions thereof, including
modifications: 1.Thefull text of thisNOTICE in alocation viewable to users of the redistributed or derivative work. 2.Any pre-existing intellectual
property disclaimers, notices, or terms and conditions. If none exist, the W3C Software Short Notice should be included (hypertext is preferred, text
is permitted) within the body of any redistributed or derivative code. 3. Notice of any changes or modificationsto thefiles, including the date changes
were made. (We recommend you provide URIs to the location from which the code is derived.)

THIS SOFTWARE AND DOCUMENTATION ISPROVIDED "ASI1S," AND COPYRIGHT HOLDERS MAKE NO REPRESENTATIONS OR
WARRANTIES, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO, WARRANTIES OF MERCHANTABILITY OR FITNESS
FORANY PARTICULAR PURPOSE OR THAT THE USE OF THE SOFTWARE OR DOCUMENTATION WILL NOT INFRINGE ANY
THIRD PARTY PATENTS, COPYRIGHTS, TRADEMARKS OR OTHER RIGHTS.

COPYRIGHT HOLDERSWILL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL OR CONSEQUENTIAL DAMAGESARISING
OUT OF ANY USE OF THE SOFTWARE OR DOCUMENTATION.

The name and trademarks of copyright holders may NOT be used in advertising or publicity pertaining to the software without specific, written prior
permission. Title to copyright in this software and any associated documentation will at al times remain with copyright holders.
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About This Book

Purpose

This book explains how to use the exteNd Director™ utility tools. The utility tools are basic project and

programming facilities provided to support your application devel opment work in the Novell® exteNd
Director devel opment environment.

Audience

Theinformation in this book applies to application developers and application deployers.

Prerequisites

This book assumes that you are familiar with the following standard technologies used in Web
applications:

s HTML, XML, XSL, and CSS
+ Javaand J2EE

Learning materials on these topics are readily available from avariety of public and commercial sources.

Organization

Here’'sa summary of what you'll find in this book:

Topic Explains how to
Development Use the basic features and common facilities of the exteNd Director
Environment development environment

Projects and Archives Work with the projects you create to generate application archives

Source Editors Use the source editing capabilities that exteNd Director provides for
standard file types (including Java, XML, HTML, text)

XML and CSS Use the exteNd Director utility tools for working with XML and CSS files

Web Services Use the exteNd Director utility tools for working with Web Services

J2EE Use the exteNd Director utility tools for working with J2EE components

Deployment Use the exteNd Director utility tools for deploying J2EE archives

11
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Development Environment

This chapter introduces the utility tools and other basic facilities of the Novell exteNd Director
development environment. You'll learn about the supporting features provided to assist you and your
application development work in the higher-level exteNd Director tools. Topicsinclude:

[N

About the utility tools

Basic panes

Basic operations

Basic wizards

Basic editors

Basic viewers

Basic tools for Web Services
Debugging facilities
Managing toolbars

Setting preferences

Setting up profiles

Using version control
Maintaining Todo lists
Using Ant
Internationalization support
Extending the development environment

For more information about performing basic project-level operations (such as creating a generic

project, adding filesto aproject, building a project, and creating an archive) see Chapter 2, “ Projects and
Archives’.

About the utility tools

Atitslowest level, the exteNd Director development environment is a file-system based toolset that
includes these utility tools and facilities:

*

Graphical and text-based editorsfor working on Javafiles, JSPfiles, XML files, XSL files, CSS
files, WSDL files, HTML files, plain text files, and deployment descriptors

Wizardsthat help create new files when needed and guide you through complex technologies
(such as J2EE)

Web Servicefacilities for developing, publishing, finding, and running Web Services

Project views that show the structure of a project’s source files and the structure of a project’s
generated archives

Project toolsfor building projects, generating and validating J2EE archives, and deploying
archives to supported J2EE servers

Version control integration that provides access from the exteNd Director development
environment to your version control system
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Basic panes

The exteNd Director development environment includes three resizabl e panes:

+ Navigation Pane

*

*

Edit Pane
Output Pane

Archive layout,

Archive contents,
or Source layout

Java Editor - Window | Help

y|‘\9a

MNavigation
Pane

Edit
Pane

E? Novell exteNd Director (utility tools) [WebServiceSample] MyObject. java
File Edit View Project Tdals

QERG 4P

Wiew using: |Source layout 1

[ &S Webse rvicesample.spt
() E3 WEB-INF
EHE sre
EHE com
EHEE exsamp

G223 o)
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) B wsd

[;m,m Object. java ﬂ]

Output
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backage com. exsanp.ob]:
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«
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public MyObject (String =xxx) |
i

& Project

J

L ":R, Registries JL

i Structure
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public MyObject (String xxx, Strin
}

mal

Tvy)

Building project “UebServiceSanple” - Augus
Deleting directory C:)\exteNdProjects\WebSer
Deleting: C:\exteNdProjects\WebServiceSampl
Created dir: C:\exteNdProjects\WebServiceSa)

20, 2003 3:14 PH
iceSampled\buildiWebServiceSaup
\WebServiceSauple.war

e-classes

hpleibuildiWebServiceSanple-classes

Created dir: C:\exteNdProjects\WebServiceSapple\build\WebServiceSanple-classes\WEB-INF\classes
Compiling 2 source files to C:\exteNdProjecfs\WebServiceSample‘\build\WebServiceSanple-classes\WEB-INFYcla:

BUILD SUCCESSFUL
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& Todo | 2, Output || Find

| Line: 1

=]
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One-touch splitter

You can use the one-touch splitter sto collapse or restore panes with asingle click.

Navigation Pane

The Navigation Pane lets you access various aspects of projects and registries. It displays the following

tabs:

+ TheDirectory tab lets you access files from the file system

+ TheProject tab shows the directory structure of source and archive layouts

+ TheRegistriestab lets you browse and publish to Web Service registries

+ TheStructure tab lets you browse the class members of the Java sourcefile currently selected in
the Edit Pane

The Structure tab appears only when a Java source file is open. When either the Project or Directory tab
is selected, the Navigation Pane consists of two subpanes: the top one shows the directories and the
bottom one liststhe filesin any directory that you select.
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Using the Navigation Pane

Here's how to use the Navigation Pane;

To do this Use this Details

Open files Double-click After you select a directory in the upper subpane,
the lower subpane lists the files in the Directory and
Project tabs

Manipulate projects, Right-click For example, depending on what you have selected,

files, and directories in
the Navigation Pane

you can open files, compile files, add files to a
project, remove files from a project, and so on

Switch between open
files

Tabs in Edit Pane

Click the tab for the file you want to make active

Navigate to the next
and previous open
document

Window menu

Use the Window menu to navigate between the Next
(Ctrl+F6) and Previous (Ctrl+Shift+F6) open
document

Switch between source
and archive views

Project tab

You can compare how directories and files are
structured in the sources and in the generated
archive

L For details, see “Viewing projects” on page 62.

For a Java source file,
view and navigate the
structure and see type
and visibility of its
members

Structure tab

Click the Structure tab after you open a Java source
file in the Edit Pane. Use the drop down menu near
the top to sort the classes, methods, and fields of
the file in several ways. Double-click a class
member to position the cursor in the Edit Pane to the
source code for that member.

Displaying additional information

You can see afile’'scomplete name and path by positioning the mouse pointer over it in the lower subpane
of the Directory or Project tab. Thisis particularly useful in the archive layout or archive contents view
of the Project tab for comparing afile asit conceptually existsin the archive (such as WEB-
INF/web.xml) to its file system name (such as C:\dev\proj4\web.xml).

In the Structure tab, pointing at a class member shows its signature.
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Structure tab icons

Inthe Structure tab, each item isidentified with adoubleicon. Theleft icon indicates the visibility of the
item. Theright indicates its type. The table below defines theicons:

Icon category Icon Description

Visibility (Lock)
fﬂ Protected

(Blue cube)
@ Package protected

(Key)
@ Private

No icon Public

Type (Document)
& Class

(Gray cube)
v Field

(Plus symbol)
4 Constructor

(Function symbol)
f Method or function

Edit Pane

The Edit Paneisthefile editor work area. It displaysthe contents of any file you have open. You can use
View menu items to hide the Output and Navigation Panes to gain additional work area.

Output Pane
The Output Pane provides several informational tabs that you can access:

+ TheTodo tab displays and manages Todo list items

+ The Output tab displays output from the build, validate, and deploy processes

+ TheFind tab displays search results

+ TheVersion Control tab (if enabled) displays messages from your version control system

Other types of messages and indicatorsdisplay inthe statusbar, whichislocated below the Output Pane.
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Basic operations
This section tells you about:

o  Starting the development environment

+ Using proxy servers

+ Opening, saving, and closing projects and files
+ Getting product version information

Starting the development environment

This section describes how to start and exit the exteNd Director devel opment environment.

> To start the development environment:

+ Depending on your platform, do one of the following:

Platform What to do

Windows 1 Go to the list of all programs on the Windows Start menu.
2 Select Novell exteNd n.n>Director>Director Designer.

Windows, 1 Go to the Novell exteNd tools/bin directory.

Linux 2 Run the executable file named xd.

> To exit the development environment:

+ Select File>Exit from the exteNd Director menu bar.

Using proxy servers

If you are using a proxy server, you need to specify the proxy host and its port in xd.conf (in the Novell
exteNd™ tools\bin directory). Uncomment the following lines and specify your site’s val ues.

vmarg -DsocksProxyHost=proxy-host
vmarg -DsocksProxyPort=proxy-port-number
vmarg -Dhttp.proxyHost=proxy-host
vmarg -Dhttp.proxyPort=proxy-port-number

If there are hosts that don’t require a proxy, you can specify them (separated by ) with this property:

vmarg -Dhttp.nonProxyHosts=hostl[host2. ..

Opening, saving, and closing projects and files

This section describes how to work with project filesand source fil esin the exteNd Director devel opment
environment:

+  Working with project files
+  Working with source files
+ Performing file system operations

L) For details about working with projects, see Chapter 2, “Projects and Archives”.
Working with project files

To work on an existing project, open its project file. exteNd Director project files have the extension
.SPF.
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> To open a project file:
1 Choose File>Open Project. A file selection dialog appears.
2 Navigate to the project’s SPF file.

3 Select the SPF file and click Open (or double-click the SPF file). exteNd Director displaysthe
project in the Project tab of the Navigation Pane.

You cannot have multiple projects open (though you can work with multiple subprojects of an open
project). If you have a project open and then you open another (unrelated) project, exteNd Director
closes the original project and any associated files before opening the second project.

Alternatively, you can:

1 Navigateto the project filein the Directory tab of the Navigation Pane.
2 Double-click thefile (or right-click it and choose Open from the popup menu that appears).

If you have opened the project file recently, you can also select it from the list under File>Recent Files.

> Tosavea project file:

No action is needed on your part to save aproject. Whenever you modify the project contents or settings
(for example, by adding a directory to the project), the project file is saved automatically.

The project file must be writable before you can make changes to the project in the exteNd Director
development environment. Typically, this means that you must check out the project file from your
version control system.

> To close a project file:
+ Choose File>Close Project.

Working with source files

This section describes how to open, save, and close source files—such as Java, JSP, XML, and plain text
files.

> To open a source file:

1 Choose File>Open. A file selection dialog appears.

2 Navigate to the sourcefile.

3 Select thefileand click Open (or double-click thefil€). exteNd Director displaysthefilein the Edit
Pane using the appropriate source file editor (Java, JSP, XML, Text, etc.).

Alternatively, you can:

1 Navigatetothefileinthe Directory tab of the Navigation Pane. If you have a project open and the
fileisincluded in that project, you can find it in the Project tab aswell.

2 Double-click thefile (or right-click it and choose Open from the popup menu that appears).

If you have opened the file recently, you can also select it from the list under File>Recent Files.
Working with open files Onefileisactiveat atime. By default, thereisatab for each openfilein the

Edit Pane. Simply click atab to makethat file active. (You can customize and turn off the display of tabs.
See “Display preferences’ on page 26.)

You can a so make an open filethe activefile by using Window>M ore Windowsto select it from thelist
of open documents.
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> To save a source file:

*

Choose File>Save.

File>Save As enables you to save the contents of the currently open fileto another file.

TIP: You can also save a file by right-clicking its tab in the Edit Pane.

> To close a source file:

*

*

To close the currently selected source file, select File>Close or click the Close button onitstab in
the Edit Pane.

TIP: You can also close a file by right-clicking its tab in the Edit Pane.

To close al open sourcefiles, select File>Close All.

If you have made changesto a source file, exteNd Director prompts you to save that file before closing
it, closing its parent project, or exiting the development environment.

Performing file system operations

You can delete and rename files from the exteNd Director development environment.

> To delete one or more files:

1

5

Go to either the Project or Directory tab in the Navigation Pane and select the directory
containing thefiles.

Select the filesto delete. You can select multiple files using Shift+Click and Ctrl+Click.
Right-click and select Delete.

Confirm the deletion.

Thefiles are deleted from the file system.

If the files had been individually added to the current project (as opposed to being in the project
because they are in adirectory included in the project), you are asked whether you want to delete
the entries from the project.

Click Yesto have the deleted files removed from the project.

> To rename afile:

1

w

Go to either the Project or Directory tab in the Navigation Pane and select the directory
containing thefile.

Select the file to rename.

Right-click and select Rename.

Specify the new name.

Thefileisrenamed in the file system.

NOTE: If you had multiple files selected, only the first one is renamed.

If the file had been individually added to the current project (as opposed to being in the project
because it isin adirectory included in the project), you are asked whether you want the project to
use the new file name.

Click Yesto have the project use the new file name.

Getting product version information

Usethe About dialog (Help>About Director) to get version information about the exteNd Director
development environment and its tools (editors, wizards, viewers, and so on). This can be useful if you
need to check which product components you have installed.
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Basic wizards

To assist your development work on various supporting application files, you can use the basic wizards
provided by the exteNd Director development environment:

Use these basic
wizards To do this

XML and CSS + Create XML files, XML Schema files, and XML catalog files
wizards See Chapter 4, “XML Editors”.
+ Convert DTD files to XML Schema files
[ see Chapter 4, “XML Editors”.
+ Create XSL style sheet files
See Chapter 5, “XSL Editor”.
+ Create CSS style sheet files
[ see Chapter 6, “CSS Editor”.

Web Service + Generate the Java classes you need to create and access standard Web
wizards Services

[ see Chapter 10, “Web Service Wizard".
+ Create WSDL (Web Services Description Language) documents

See Chapter 11, “WSDL Editor”.

Generic J2EE Create projects for generic J2EE archives, including:
projectwizards | Enterprise archives (EAR)

+ Web archives (WAR)

+ EJB archives (JAR)

« Application client archives (JAR)
+ Resource adapter archives (RAR)
+ Simple Java archives (JAR)

+ Deploy-only (nonbuildable) archives

See “Creating projects and subprojects” on page 50.

General J2EE Create standard J2EE components, including:
file wizards + JavaServer Pages

+ Servlets

+ Java classes

« Enterprise JavaBeans
+ JavaBeans

« Tag handlers

See “Creating source files” on page 57 and Chapter 13, “J2EE Wizards”.

Deployment Create deployment descriptors and exteNd deployment plans
wizards [ see Chapter 16, “Deployment Descriptor Editor” and Chapter 17,

“Deployment Plan Editor”.
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utoolsComponentWizards.html#EJBWizard
utoolsComponentWizards.html#ServletWizard
utoolsComponentWizards.html#JSPWizard
utoolsComponentWizards.html#JavaClassWizard
utoolsComponentWizards.html#JavaBeanWizard
utoolsComponentWizards.html#TagHandlerWizard

Basic editors

When you open a source file in the exteNd Director development environment, the appropriate editor
automatically displaysin the Edit Pane. Here's a summary of the basic source editors you get:

If you open The Edit Pane displays For more information, see
Java file Java Editor Chapter 3, “Source Editors”
JSP file JSP Editor Chapter 3, “Source Editors”
HTML file HTML Editor Chapter 3, “Source Editors”
Text file Text Editor Chapter 3, “Source Editors”
XML file XML Editor Chapter 4, “XML Editors”

XML Schema file

Schema Editor

Chapter 4, “XML Editors”

XML catalog file

XML Catalog Editor

Chapter 4, “XML Editors”

XSL file XSL Editor Chapter 5, “XSL Editor”
CSS file CSS Editor Chapter 6, “CSS Editor”
WSDL file WSDL Editor Chapter 11, “WSDL Editor”

J2EE deployment
descriptor file

Deployment Descriptor
Editor

Chapter 16, “Deployment Descriptor Editor”

exteNd deployment plan
file

Deployment Plan Editor

Chapter 17, “Deployment Plan Editor”

JAR, J2EE archive, or ZIP

A read-only listing of the

file contents
L) To learn about the core functionality provided in all exteNd Director editors, see Chapter 3,

“Source Editors’.

Basic viewers

The exteNd Director development environment providesthe following toolsfor viewing (but not editing)
some other file types:

Image Viewer

*

*

Image Viewer
Class Viewer

Opening a GIF, JPG, JPEG, or PNG file displays the Image Viewer in the Edit Pane. You can zoom the
image:

If you want to

Do this

Zoom in

Left-click or press +

Zoom out

Ctrl+left-click or press -

Restore the image to its actual size

Shift+left-click or press =
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TIP: If you want these files to open in an external program, specify the file extensions and the program
in your preferences. For more information, see “File association preferences” on page 30.

Class Viewer

If you open a.classfile, information about the .classfile displaysin the Class Viewer (exception: double-
clicking a.classfile in the Project tab’s archive contents view opens the corresponding .javafilein the
Java Editor). The Class Viewer displays the following information:

+ Name of thefile, its corresponding source file, and the version of the compiler

+ Theclass's package statement

+ Theclass'sdeclaration

o Listof al fields, sorted by visibility

« Listof al methods, sorted by visibility

+ Thesameinformation for al inner classes

Basic tools for Web Services

The basic Web Service facilities of the exteNd Director development environment include:

o A Web Service Wizard to help you create Java-based Web Services and Web Service consumers
from Java classes or WSDL files

« A WSDL Editor for creating, editing, and viewing WSDL files
+ A Registry Manager for publishing and discovering Web Services

L For more information, see Chapter 10, “\Web Service Wizard”, Chapter 11, “WSDL Editor”, and
Chapter 12, “Registry Manager”.

Debugging facilities

While working in the exteNd Director development environment, you can troubleshoot J2EE and other
Java code by running the debugger of your choice.

> To use a debugger:

+ Select Tools>L aunch Debugger.
It prompts for acommand to launch your debugger, then executesiit. (For guidelines, see
“ Specifying the debugger command” below.)

You can specify adefault debugger command on the General tab of the Preferences dial og.

> Toseta preference for your default debugger command:
1 Select Tools>Preferences.

2 Inthe Debugger command setting on the General tab, specify the command to launch your
debugger. (For guidelines, see “ Specifying the debugger command” below.)

3 Click OK.
Specifying the debugger command Specify the operating system command that exteNd Director

should issue when you select Tools>L aunch Debugger. See your debugger’s documentation for
information about how to invoke that debugger from the command line.
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You can include environment variabl esin the command by using the syntax s varnames Or $ { varname}.
exteNd Director substitutes the values of these variables when invoking the command.

In addition to environment variables set at the operating system, you can also use environment variables
that are predefined in the exteNd Director development environment:

+ You can use the same variables that the exteNd Director version control interface uses (see
“Predefined environment variables’ on page 37).

Thefile-related environment variables (such as % _PATH%) refer to the file that is open and
currently active in the exteNd Director development environment.

+ Plus, you can use the following two predefined variables:

Variable Description

%_CLASSPATH% The semicolon-delimited list of the classpath entries
for the project and its subprojects

%_SOURCEPATH% The directory containing the project file

Managing toolbars

This section tells you how to control the use of toolbars in the exteNd Director devel opment
environment:

+ Displaying toolbars
+ Configuring toolbars

Displaying toolbars

The Main Toolbar (which appears below the menu bar) is the global toolbar for the development
environment. Individual tools can have their own toolbars aswell (in the Edit Pane). You can choose to
show or hide any of these toolbars.

> To show or hide a toolbar:

+ Select View>Toolbarsto list the available toolbars, then choose one to toggle it on or off.
OR

Right-click atoolbar to display the popup menu, then choose one of the listed toolbars to toggle it
on or off.

How tabs display Toolbarswith onetab display asregular toolbars. Toolbars with more than one tab
display astabbed toolbars.

Configuring toolbars

You can configure any toolbar to control the buttons and tabsit displays.
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> To configure a toolbar:
1 Right-click that toolbar and select Configure.
2 When the Toolbar Configuration dialog displays, use it to make one or more of these changes:

If you want to Do this
Add buttons 1 Browse the categories at the top of the dialog to find a predefined button
you want.

2 If the toolbar has multiple tabs, make the appropriate tab current in the
toolbar canvas at the bottom of the dialog.

3 Drag your button to the toolbar canvas and drop it at the position you
want.

OR

Select your button and click the Add Button control to place it at the end
of the current tab.

TIP: The Miscellaneous category includes a separator (vertical bar) that
you can insert to visually organize toolbar buttons into groups.

Move buttons Drag and drop a button within the current tab in the toolbar canvas.
OR

Select a button in the toolbar canvas and click the Move Button Left or the
Move Button Right control.

Delete buttons Drag a button from the toolbar canvas and drop it anywhere outside.
OR
Select a button in the toolbar canvas and click the Remove Button control.
OR

Right-click a button in the toolbar canvas and select Delete.

Add tabs Click the Add Tab button, then specify the tab name and tool tip text.
Rename tabs 1 Make the appropriate tab current in the toolbar canvas.
2 Click the Modify Tab button, then change the tab name and/or tool tip
text.
Move tabs 1 Make the appropriate tab current in the toolbar canvas.
2 Click the Move tab - left button or the Move tab - right button.
Delete tabs 1 Make the appropriate tab current in the toolbar canvas.
2 Click the Delete Tab button.
3 Click OK.

Setting preferences
You can configure your exteNd Director devel opment environment by setting:

+ Generd preferences

+ Build preferences

+ Display preferences

« Editing preferences
+ Abbreviation preferences
+ Backup preferences
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+ Editor association preferences
+ Code completion preferences
+ XML color preferences

+ Fileassociation preferences

o Printing preferences

+ Deployment preferences
+ Version control preferences

> To specify preferences:

1 Select Tools>Preferences.
The Preferences dialog displays.
2  Select the tab you want.
3 Set your preferences. See the following sections for information about specific preferences.

4 Click OK.

General preferences

Specify general preferences as follows:

Setting

Description

Number of recent files

Specifies how many recently open files appear in the File menu. Default is
10.

Number of recent
projects

Specifies how many recently open projects appear in the File menu. Default
is 5.

Reload open projects

When starting, automatically reloads the projects that were open when you
last exited the exteNd Director development environment. Default is No.

Reload open files

When starting, automatically reloads the files that were open when you last
exited the exteNd Director development environment. Default is No.

Enable Todo

Specifies whether the Todo feature is enabled. When selected, exteNd
Director displays a Todo tab in the Output Pane where you can maintain a
Todo list of tasks.

For more information, see “Maintaining Todo lists” on page 39.

Web browser

Specifies the Web browser to use when displaying exteNd product help.
Choose a browser by typing the path or clicking the button.

Debugger command

Specifies the command that exteNd Director invokes when you select
Tools>Launch Debugger to run a debugger of your choice. See
“Debugging facilities” on page 22.

Help documentation
location

Specifies where the development environment will look for exteNd product
help when you request it. This can be either a path (typically on your local
disk) or an URL (typically on the Novell exteNd documentation Web site).
The installation program populates this setting with a default path or URL
(depending on whether you choose to install the help locally).

Reset “Don’t show me
this message again“
dialogs

Pressing the Reset button causes all dialogs that have a “Don’t show me
this message again“ checkbox to resume displaying.
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Build preferences

Specify build preferences as follows:

Setting

Description

Always save modified
files before compiling

When set (the default), automatically saves all modified files before
compiling, building, or rebuilding. When this property is not set, exteNd
Director prompts you about saving unsaved files.

) For more save option preferences, see “Backup preferences” on
page 28.

Compiler

Specifies the compiler. Default is Javac 1.3 (“Modern™).

If you choose Jikes for this setting, note that the Jikes compiler is not
provided when you install the exteNd Director development environment.
You must obtain the Jikes compiler yourself and add it to your system
PATH.

Generated class
version

Specifies which JRE version the compiler is to target. When you compile
for 1.4 (the default), your code can include 1.3 or 1.4 classes. When you
compile for 1.3, your code can include only 1.3 classes.

Compiler options

Allows you to enable common command-line options for the compiler.

Display preferences

Specify display preferences asfollows:

Setting Description

Directory tab Specifies how directories and files appear in the Directory tab. Compact mode
shows only the selected directory path and its related source files. Traditional
mode (the default) shows all directories.

Project tab Specifies how directories and files appear in the Project tab. Compact mode
shows only the selected directory path and its related source files for the project.
Traditional mode (the default) shows all directories.

For icons on Specifies whether you want to show large or small icons, with or without text, in

navigation panes

the Navigation Pane.

In edit pane

Specifies the following:
+ Whether the Edit Pane displays tabs for each open file
+ Where the tabs are displayed relative to the editor (top or bottom)

Use native look
and feel

Check this setting if you want the GUI characteristics (such as color scheme) of
your native operating system to apply in the exteNd Director development
environment. By default, the development environment uses its own look and
feel. (If you change this setting, you must restart the development environment
to see the result.)
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Editing preferences

Specify editing preferences asfollows:

Setting

Description

Font size

Sets the screen font size in the Edit Pane. Default is 12. You can also set a
print font size from the Printing tab; see “Printing preferences” on page 31.

Spaces per tab
character

Sets the number of spaces entered for each tab. Default is 4.

Show line numbers

Sets whether to hide (the default) or show line numbers in the Edit Pane.
You can also use Ctrl+L in a source editor to toggle between hiding and
showing line numbers for individual files.

Show vertical margin

Displays the margin wrap guide (set at 80 characters) at the right of the
pane. Default is on.

Highlight matching
parentheses and
braces

As you type, highlights text within a matching set of parentheses and
braces. Default is on.

Use smart indenting

When you create a new line, sets the indentation level of the new line based
on that of the current line. Default is on. (Not supported in the NetBeans-
based JSP and HTML editors.)

Use spaces instead of
tab characters

Uses spaces when the tab key is pressed. Default is off.

Use chromacoding

Color-codes the text. When deselected, all text is black. Default is on.

Show horizontal
scrollbars

Choices are: only as needed (the default) or always.

L) For additional text options, see Chapter 3, “Source Editors”.

Abbreviation preferences

You can define abbreviations that can be expanded to one or more lines of text—such as aword that
expands to a predefined language construct. Once you have defined an abbreviation, you can type its
namein an editor and press Ctrl+U (or right-click and select Text Tools>Complete Abbreviation) to
replace the abbreviation with the expanded text.

Use % c in an abbreviation’'s definition to signify where the insertion point will be positioned when the
abbreviation has been expanded.

For example, the abbreviation main is predefined as follows and is meant to be used in Javafiles:

public static void main(String argsl[])

{
}

Ele]

> To define an abbreviation:
1 Select Tools>Preferences, click the Editing tab, and expand the Abbreviations section.

2 Click Add.

3 Typetheabbreviation (shortcut) in the Abbreviation text box and click OK.
Abbreviations must be single words and are case-sensitive.
4 Click inside the Definition text box and type the text you want the abbreviation to expand to.

5 Click OK.
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> To delete an abbreviation:
1 Select Tools>Preferences, click the Editing tab, and expand the Abbreviations section.
2  Select the abbreviation in the Abbreviations text box.
3 Click Delete.
4 Click OK.

> To edit an abbreviation:
1 Select Tools>Preferences, click the Editing tab, and expand the Abbreviations section.
2  Select the abbreviation in the Abbreviations text box.
3 Click inside the Definition text box and change the abbreviation.
4 Click OK.

> To use an abbreviation in your source code:
1 Typethe abbreviation shortcut in the editor.
2 Position the cursor within the shortcut text or highlight it.
3 PressCtrl+U (or right-click and select Text Tools>Complete Abbreviation). The shortcut text is
replaced with the expanded text defined for that abbreviation.

NOTE: If the abbreviation text is not defined, the Complete Abbreviation command is ignored.

Backup preferences
You can set preferences that control:

+ Autosave files—successive copies of amodified file (each successive save replaces the preceding
one). Autosave files are copies of any file in the Edit Pane that has been modified.

+ Backup files—the origina file before it was modified and saved.
By default, autosave and backup operations are not enabled.

You can set global backup preferences that control how all projects are backed up. However, because
your projectsmay contain fileswithidentical names, you may want to store separate backup and autosave
filesfor each project. To do so, specify asubdirectory relative to the file's source directory for both
backup and autosave files. Files that are backed up in parallel backup directories won't be overwritten.

NOTE: When you specify a relative name for a backup or autosave directory, it will be relative to the
source file.
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Specify autosave and/or backup preferences as follows:

Setting Description and parameters

Auto save  While you make changes to a source file in the exteNd Director development

enabled environment, periodically save a copy of the file.
Auto save to same directory as (default)
source file
Auto save directory Specifies another directory to contain saved
files

You can enter an absolute path or specify a path
that is relative to the source directory

Use Browse to search for a directory on the file

system

Auto save extension Specifies the extension of autosave files (default
is .SAV)

Auto save interval (minutes) Specifies how often you want files saved

(default is every five minutes)

Backup When you save a source file in the exteNd Director development environment, make a
enabled backup copy of the previous version of the file.
Backup to same directory as (default)
source file
Backup directory Specifies another directory to contain backup
files

You can enter an absolute path or specify a path
that is relative to the source directory

Use Browse to search for a directory on the file
system

Backup extension Specifies the extension of backup files (default
is .BAK)

> To define how files are autosaved and/or backed up:

1

2
3
4

Select Tools>Preferences, click the Editing tab, and expand the Backup section.
Choose Auto save enabled and/or Backup enabled.

Specify autosave and/or backup file parameters as described above.

Click OK.

Editor association preferences

These preferences specify which types of fileswill be edited using the NetBeans-based editorsin the
exteNd Director devel opment environment.

See“ Adding filestypes edited by NetBeans-based editors’ on page 87 and “ Using the native Java,

JSP, or HTML editor” on page 89.

Code completion preferences

A

See “Creating parser database files” on page 86.
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XML color preferences

You can specify the colorsused inthe XML Editor’s source view to display different typesof information
in XML documents, such astags, arguments, values, text, errors, and white space (listed inthe dialog as
ws).

For each type of information, you can specify aforeground and a background color. You can pick from a
list of colorsor defineyour own by clicking the ellipsis button. You can al so specify whether to useabold
font.

> To specify colors used in the XML Editor:
1 Select Tools>Preferences, click the Editing tab, and expand the XM L color s section.

2 Select the type of information whose color you want to specify, then specify aforeground and/or a
background color and specify whether you want to use a bold font.

File association preferences

30

exteNd Director lets you use third-party tools to edit specific file types. You can set preferences that let
you launch filesin an external editor rather than opening them in the exteNd Director devel opment
environment. Usethe File Associationstab to associate file extensionswith external editors. For eachfile
type, you can choose whether to open thefilein:

+ TheexteNd Director development environment

+ The system default editor for that file type (if you' re using Windows)

+ Anexternal program you specify

> To define how a file type is launched:
1 Select Tools>Preferencesand click the File Associations tab.
2 Click Add.
3 Typethefileextensioninthedialog and click OK.
4 Specify one of the following preferences for the file type:

Setting Description

Open in Director  (The default) Opens files using the exteNd Director source editor.

Open using the (Windows only) Opens files using the Windows default editor for that file type
default Windows  (same as double-clicking a file in Windows Explorer—for example, using
program Notepad to open files with the .TXT extension).

Open using this Opens files with the application you specify. You can type the path to the
application application, or click Browse and navigate to the application.

NOTE: Because some editors launch a new program instance each time
you open a file, this setting is not always recommended.

5 Click OK.

CAUTION: Consider the following when associating an external editor with the XML file extension: if you
use an external editor to edit exteNd deployment plans, you will not be able to take advantage of the
default setup that the exteNd Director editor provides and your project will not be associated with a
deployment plan.

exteNd Director Utility Tools



Printing preferences

Specify printing preferences asfollows:

Setting Description

Printing mode Sets mode to monochrome (the default) or color. For color printers, use color
mode.

Font size Sets print font size (default is 10). You can also set a screen font size in the

Editing tab; see “Editing preferences” on page 27.

Print line numbers Sets whether or not to print line numbers. Default is not to print numbers.

Deployment preferences

Deployment preferences are used by the Deployment Descriptor Editor and the Deployment Plan Editor.
When you open either of these editors, exteNd Director loads all of the project’s classes (including
subproject classes). The editor then usesinformati on from the classesto populate the dial ogs that display
lists of classes, methods, member variables, and so on. If the classes are not up to date, the information
the editors display can be incorrect or missing.

You can control whether exteNd Director automatically buildsaproject when you accessthe Deployment
Descriptor Editor or Deployment Plan Editor. You can specify one of the following build settings:

Setting Description
Always automatically Builds the project automatically when the Deployment Descriptor Editor or
build my project Deployment Plan Editor is opened.
This setting ensures that the editors always have access to all of the latest
classes.
Never automatically None of the project’s files are built when the Deployment Descriptor Editor or
build my project Deployment Plan Editor is opened. You must build the projects and

subprojects manually.

Use this setting when you don’t need anything to be built (such as when you
are editing in XML mode). In this case you can edit the XML files, but the list
of project classes in the editor may be blank or out of date.

Prompt me to build Prompts you to build the project each time you open one of the deployment
my project editors.

Use this setting when you want to specify when a project build should occur.

NOTE: You do not need to create the archives in order for the deployment editors to load class
information, because the editors load the classes directly from the file system, not from the archives.

You can also specify the following deployment preference:

Setting Description

Default server versions Specifies the server version initially selected when you create a new
exteNd Application Server deployment plan. You can specify a server
version for J2EE 1.2 projects and a server version for J2EE 1.3 projects.

L) For more information, see Chapter 17, “Deployment Plan Editor”.

Version control preferences
L See“Using version control” on page 35.

Development Environment 31



Setting up profiles
You can define the following types of profiles for use in the exteNd Director development environment:
+ Server profile

+ Database profile
+ Registry profile

Server profile

A server profile storesinformation about a J2EE server, including the server’shost name and port. When
selected at deployment time, the server profile tells exteNd Director which server to deploy to and
provides the information required for deployment to that server. A server profile appliesto a specific
server. If you are deploying to multiple servers, you need to set up a separate profile for each.

Your server’s configuration determines how to specify the server profile information. For example, if
your server uses security certificates you will specify the https protocol. The server configuration may
also affect how you specify the server name, server port number, database name, and so on.

L) For information about configuring a particular J2EE server, seethe product documentation for that
server.

> To create a server profile:
1 Select Tools>Profiles.
2 Onthe Serverstab of the Profiles dialog, click New.
3 Specify settingsin the Create a New Server Profile dialog as follows:

Setting Description

Profile name Enter a meaningful name to identify the profile. The name cannot contain the
period (.) character.

TIP: Define a naming scheme based on your own development
environment. For example, you might want to include project names, server
names, server types, database types, and so on.

Server type Select a server type from the list.

Server types are organized by brand and version number. The version
number indicates the lowest version supported by a given server type. A
server type is often valid for multiple subsequent versions as well.

As a rule, you should select the server type for your brand that is closest to
the target server’s version, without being higher.

Deploymenttools  Specify the directory that contains the server’s deployment tools—typically, a
directory path such as:

C:\Program Files\Novell\exteNdn\AppServer\bin
or:
C:\bea\wlserver6.lspn\bin

If the server is located on another machine, you need either network access
for running the tools or a copy of the tools in a local directory. For some
servers, exteNd Director doesn’t support remote deployment.
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Setting Description

Rapid For rapid deployment only.

g_eplc;yment Enter the directory where you want exteNd Director to write the files for rapid
irectory

deployment. Some servers require that files be written to a specific directory
for rapid deploys. Make sure you specify the appropriate location for your
server’s configuration. See “Setting rapid deployment directories” on

page 33 for the directory listings.

TIP: Rapid deployment handles J2EE code, such as JSP pages and
servlets. To quickly deploy resources such as components, images, and
rules, use the exteNd Director Hot Deploy feature, described in Dynamic
loading of resources and classes.

For more information on rapid deployment, see “Rapid deployment” on
page 276.

Server hame

Set the server name using the following formats. For servers running http:

servername
http://servernamel:port]

For servers running https:
https://servernamel:port]

Specify the port number if the server is not listening on the default port.

Database name

For exteNd application servers only.

Specify the name of the database on the server where you want to deploy
the archive. Typically you will deploy the archive to the SilverMaster
database, so that the URL for the application won'’t need to include the
database name.

NOTE: You do not have to deploy the archive to the database you created
for exteNd Director application data (described in the section on deploying
an exteNd Director project in Developing exteNd Director Applications).

Target servers

For BEA WebLogic servers only.
Enter the names of the target servers.

4  Click OK to close the Create a New Server Profile dialog.
5 Click OK to close the Profiles dialog.

Setting rapid deployment directories Thistable showsthe rapid deployment directory you should
specify in the Server Profile dialog:

Server

Rapid deployment directory

Novell exteNd Application Server %INSTALL_DIR%\webapps

SilverStream® eXtend Application Server

Apache Tomcat

%INSTALL_DIR%\webapps

BEA WebLogic

%INSTALL_DIR%\config\targetname\applications
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cdResourceSet.html#Dynamicloadingofresourcesandclasses
cdResourceSet.html#Dynamicloadingofresourcesandclasses
cdDeploy.html
cdDeploy.html

Connecting to secure servers The exteNd Director devel opment environment connectsto the
target J2EE server at deployment time using the server profile. If the server profile indicates a secure
server, exteNd Director will make the SSL connection automatically. It uses the set of commercial
Certificate Authority certificateslisted in agrootca.jar (located in the Novell exteNd Common\lib
directory). If the server you're trying to deploy to uses a certificate issued by a CA certificate not listed
in agrootca.jar, exteNd Director will not successfully connect to the server. You can add the CA
certificate to agroootca.jar using any tool that allows you to modify the contents of a JAR file (for
example, Sun's JAR utility or WinZip).

Database profile

You'll need to set up adatabase profile to use tools that require database access in the exteNd Director
development environment. For example:

In this tool You need a database profile

EJB Wizard When creating entity beans based on a database table

Deployment Plan Editor When mapping the persistent fields of a container-managed entity bean
to fields in a datasource

The database profile provides JDBC information that enables exteNd Director to connect to the
datasource and retrieve table and field information. You can create multiple profilesto support different
databases and JDBC drivers.

> To create a database profile:
1 Select Tools>Profiles.
2 Onthe Databasestab of the Profiles dialog, click New.
Specify settings in the Create a New Database Profile dialog as follows:

Setting Description

Profile name Enter any name to identify the profile.

JDBC Driver Enter the class name of the JDBC driver. You can specify any JDBC 2.0-
compliant driver.

To use the MySQL Connector/J driver (included with the exteNd Director
development environment), specify:
com.mysgl.jdbc.Driver
To use the Sun JDBC-ODBC bridge driver (in the JRE included with the
exteNd Director development environment), specify:
sun.jdbc.odbc.JdbcOdbcDriver
If you specify any other JDBC driver, make sure that driver class can be
loaded by the exteNd Director development environment; see “To make the

driver class available:” below. (For the MySQL Connector/J driver and the Sun
JDBC-ODBC bridge driver, the classes are set up automatically.)

JDBC URL Enter an URL that specifies the database you want. For example:

jdbc:mysqgl://localhost:63306/SalesDB?profileSgl=false&maxRows=
0

or:
jdbc:odbc:TestDB

NOTE: The text you enter after the first colon is driver specific.

34 exteNd Director Utility Tools


new http://www.mysql.com/
new http://java.sun.com/

Setting Description

Connection (Optional) Specify which SQL catalog (subset) of the database to connect to.
Catalog For example:
PayrollDB

If your database driver does not support catalogs, it will ignore this request.

If supported, the connection catalog lets you set up which database tables are
retrieved. Connection catalogs are useful when you are connecting to a very
large database or only want to connect to a subset of database tables (for
example, to exclude production database access).

Datasource Specify the name of the datasource to associate with this database profile. You
Name can enter either the datasource name, such as:
SilverBooks

or the full INDI specification, such as:

java:pm/JDBC/SilverBooks

3 Click Test to check the connection to the database specified by the JDBC URL.

This test makes a JDBC connection to the database. The test will fail when a connection is not
available or a setting is not correctly specified.

4 Inthetest dialog, enter your database user name and password, then click OK to verify access.
Click OK to close the Create a New Database Profile dialog.
6 Click OK to close the Profiles dialog.

(&)

> To make the driver class available:
1 Obtainthe JAR or other archive file that contains the JIDBC driver.
2 Do one of the following:
+ Putthe JAR inthe Novell exteNd tools\lib\ext directory.

+  Edit the development environment configuration file (xd.conf in the Novell exteNd tools\bin
directory) to point to the driver archive by including theline addcp path/mydriver.jar. For
example:

addcp c:/sybase/SybJConnect.jar
3  Start the exteNd Director development environment.

Registry profile

The exteNd Director development environment provides afacility to define profiles for Web Service
registries. These profiles supply the information that allows you to search registries and publish Web
Services.

L) For more information on registry profiles, see “ Defining registry profiles’ on page 204.

Using version control

If you use aversion control system, you can set up the exteNd Director development environment to
accessit. This enables you to perform version control operations on the filesin your projects while
working in the development environment.

+  Setting up access to version control
+ Accessing version control

Development Environment 35



Setting up access to version control

Before you can perform version control operationsin the exteNd Director devel opment environment, you
need to adj ust preference settings to enable version control and configure support for your version control
system.

> To adjust version control settings:

1
2

Select Tools>Preferences to display the Preferences dialog, then go to the Version Control tab.
Check the Enable Version Control property.

This turns on the version control features of the development environment.

Select one of the available VVersion Control Systems.

In this property, you' re actually choosing aversion control system definition that tellsthe
development environment which version control commands to support. exteNd Director comes
with definitions for several popular version control systems (ClearCase, CS-RCS, CVS, Visua
SourceSafe). If you choose one of these, you can useit asis or edit the commands it defines to suit
your needs and system configuration.

You also have the option of creating version control system definitions yourself. Thislets you set
up development environment support for just about any version control system you might have.

Working with definitions The following topics provide more detail about working with version
control system definitions:

*

*

*

*

Editing a version control system definition
Creating a version control system definition
Distributing a version control system definition
Deleting aversion control system definition

Editing a version control system definition
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A version control system definition specifies alist of version control menu items that the development
environment is to display. Each menu item is mapped to a command-line oper ation of the chosen
version control system and al so specifies details about how that operation isto be executed. You can edit
thelist to modify, create, or delete menu items.

> To edit a definition:

1

2

3

From the Version Control tab of the Preferences dialog, select a definition from the VVersion
Control Systemsdropdown list.

Click the Setup button.
In the Setup dialog, make your changes to the list of version control menu items:

If you want to Do this

Change the behavior of a Select that item from the Version Control Command listbox, then

menu item edit its Command properties.
Change the name of a Click the Edit button. The name can include letters, numbers,
selected menu item spaces, and special characters.

You can also edit the mnemonic character to be used for keyboard
access to the menu item (when pressed in combination with the Alt

key).

Create a new menu item Click the Add button, then specify the item’s name and mnemonic
character. Your new item will be added to the end of the list.
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If you want to Do this

Delete a selected menu Click the Remove button.

item

Switch the order of menu Select an item you want to reposition, then use the arrow buttons
items to move it up or down in the list.

Command properties Thefollowing table describesthe command-rel ated propertiesyou can specify
in the Setup dialog for version control menu items:

Property Description

Command A command-line operation of your version control system that the menu
item is to execute.

You can include environment variables in the command by using the syntax
$varname% Of ${varname}. exteNd Director substitutes the values of
these variables when the command executes. If the value of a variable
can't be determined, an empty string is substituted.

Predefined environment variables are available via the expand button next
to the Command property. You can select a variable to insert it at the
current cursor position.

Reload when done Tells exteNd Director to try reloading the target file after the command
executes. This is useful for commands that might modify the file (such as
check in, check out, or get).

Wait for execution Tells exteNd Director to wait until the command finishes executing before
returning control to the user. Not waiting for execution can be appropriate
for commands such as diff or history where there’s no effect on the target
file.

Execute command in Tells exteNd Director to execute the command relative to the directory of
directory of source file the target file. If you don’t check this property, the command executes in the
current directory.

Predefined environment variables The following table describes the predefined environment
variables you can include in the command you specify for aversion control menu item:

Variable Description

%_PATH% Full path and name of the target file. For example:

x:/com/myco/myfile.java

%_DIR% Directory of the target file. For example:

X:/com/myco

%_NAME% Name of the target file (without directory). For example:

myfile.java

%_BNAME% Base name of the target file (without directory and extension). For
example:

myfile

%_EXT% Extension of the target file. For example:

java
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Variable Description

%_PROMPT prompt-text% Prompts the user for a value by displaying a dialog. The dialog
includes any prompt-text you specify.

The value of this variable is whatever the user types in the dialog input
field. If the user clicks the dialog’s Cancel button, the entire command
is canceled.

%_COMMENT% Prompts the user for a comment.

The comment is saved to a temporary file. The value of this variable is
the name of that temporary file.

Creating a version control system definition

If the exteNd Director development environment doesn’t provide a definition for your version control
system, you can create one yourself.

> To create a definition:
1 Fromthe Version Control tab of the Preferences dialog, click the Add button.
2 When prompted, type a name for your version control system definition.

The definition name can include letters, numbers, spaces, and certain specia characters. The name
you specify is added to the Version Control Systems dropdown list.

exteNd Director also creates an XML fileto store your definition. The name of thisfile matchesthe
definition name you specify (except that spaces are replaced by underscores). exteNd Director
saves your definition XML filein the Novell exteNd tools\Resour ces\version_control _config
directory (along with the definition XML filesit provides).

3 When the Setup dialog displays, specify the details of your version control system definition.
See Editing a version control system definition.

Distributing a version control system definition

Onceyou edit or create aversion control system definition, you might want to copy it to other computers
where the exteNd Director development environment isinstalled.

> To distribute a definition:

1 Findthe XML filefor your version control system definition in the Novell exteNd
tools\Resources\version_control_config directory.

2 Copy that file to the corresponding directory on each target computer.

When the devel opment environment is run on those computers, the Version Control Systems
dropdown list (on the Version Control tab of the Preferences dialog) will automatically include
your copied definition.

Deleting a version control system definition

If you don’t need a particular version control system definition, you can removeit.

> To delete a definition:

1 From the Version Control tab of the Preferences dialog, select a definition from the VVersion
Control Systemsdropdown list.

2 Click the Remove button.

exteNd Director prompts you to confirm, then deletes that definition from thelist. The definition’s
XML fileis deleted from the Novell exteNd tools\Resour ces\version_control_config directory.
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Accessing version control

When you use the exteNd Director development environment with version control access enabled, the
commands specified by the active version control system definition are available viaa popup menu. You

just need to right-click one of the following:

« Any file name on the Directory tab or Project tab of the Navigation Pane

+ Anopenfileinthe Edit Pane
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When you executeaversion control command, resulting text messages display on the Version Control tab

of the Output Pane.

Maintaining Todo lists

The exteNd Director development environment enables you to maintain a Todo list that organizes and
tracks your application development tasks. You maintain your Todo list in the Todo tab of the Output

Pane.

lo List
'|]1pIeEa|'.spf incifj2ee/ears/simpleEar

SimpleBean,spf in c: /j2ee /e jbs /simplebean
Create remote interface

Create home object

Add implementation code

O Filin deployment descriptor

SimpleWar,spf in c: /j2ee/wars /simplewar
O create welcome page

O create page

O create page1 Struts action class

O create page?

O create page? Stuts action class

O Filin deployment descriptor

O create deployment plan

O Deploy

+ Todo || | & Output || <, Find
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You can:

*

*

Create Todo items

Associate items with projects or mark them as independent of particular projects
Mark the completion status of items

Create a hierarchy of items

Reorganize the items in the hierarchy

Deleteitems

In addition, various wizards and tools generate itemsin your Todo list to point you to areas where work
needs to be done and to describe the nature of that work.

Working in the Todo tab

When you first click the Todo tab, the Todo list is empty (unless you have run atool or wizard that
populates the list; see “Working with generated items” on page 42).

Creating items Thefirst thing you'll do is add one or more items, which can be tasks or folders.

> To add an item:

1 Select theitem following which you want to add an item, and either press | ns or right-click and
select Add Item.
TIP: Youcanalsouse Edit>Add Todo Item to insert an item at the end of the list, or press Shift+Ins
to add the item as a child of the selected item.
The Add Todo Item diaog displays.
2 Enter the following information:
Property Description
Description Text to display for the item in the Todo list.
Note (Optional) Additional information about the item. This text displays as part of the
item’s tool tip when the mouse pointer is over the item.
Add to open  If you want to associate this item with an open project, select the project from the
project list.
If you select a project, the Todo item is added to the end of the list in the project’s
folder (the folder is created if necessary). A project’'s Todo folder is a top-level
folder named:
projectFile in pathToProject
For example, if a project file is in c:\myProjects\myEAR\MyEAR.spf, the project
folder will be named:
MyEAR.spf in c:/myProjects/myEAR
3 Click OK.

Theitem is created. If you associated the item with a project, it is created asthe last item in that
project’slist.

If you did not associate the item with aproject, it is created as a sibling following the selected item
(unless no item was selected when you added the item, in which case the item is added as the first
iteminthelist, or unless you added theitem with Shift+Ins, in which case the new item isachild of
the selected item).

New items appear with the description you entered, along with a checkbox. The checkbox indicates the
completion status of the item (see the next section).
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Editing items You indicate an item’s completion status, as well as revise its description and note, by
editing the item.

> To edit an item:
1 Selecttheitem.
2 Right-click and select Edit Item.
The Edit Todo Item dialog displays.

3 Update the information as appropriate. To indicate completion status, select avalue from the
Percent done listbox or type avalue.

4 Click OK.

An empty checkbox indicates that the task has not begun. A light check indicates partial completion. A
dark check indicates completion.

Bl impleBean.spf in c: /j2ee /e jbs /simplebean
Create remote interface
Create home object
Add implementation code
O Filin deployment descriptor

TIP: You can toggle an item’s completion status between 0 and 100 percent by selecting the item, right-
clicking, and selecting Toggle Item(s) Done. If the completion status was zero, it is set to 100; if it was
non-zero, it is set to zero. You can also do this simply by clicking the item’s checkbox.

Tool tips  When you position the mouse pointer over an item, the item’stool tip displays as:

percent done; Notes: noteText

Creating a hierarchy Todo listscan be hierarchical—items can contain other items. For example, you
can create afolder of related tasks.

> To create a hierarchy:

+ Moveone or moreitems under another item by selecting the item(s) and either pressing > or by
right-clicking and selecting | ndent.

The item becomes a child of its previous sibling, which is now afolder.

Similarly, to outdent one or more items, select them and press < or right-click and select Outdent. If an
item no longer has children, it is no longer displayed asafolder.

Moving items You can move an item around with drag and drop: press and hold the mouse button on
an item and move the item within the list. A horizontal line indicates where the item will be moved to.
Rel ease the mouse button to move the item. Moving afolder moves all of its contents aswell.

You can move an item anywhere in the list.

TIP: You can drag more than one item at a time—as long as you drag as soon as you have selected the
last of the multiple entries. (If you click after selecting the last entry, it reverts to a single selection.)

Deleting items You can delete one or moreitems at atime.

> To delete items:

1 Seect theitemsyou want to delete. You can select afolder to deleteit and al its contents. You can
select multiple items anywhere in the list using Shift+Click and Ctrl+Click.

2 PressDel or right-click and select Delete item(s).
You are asked to confirm your deletion.
3 Click Yesto delete the items.
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Using keyboard shortcuts The following keyboard shortcuts are supported in the Todo tab:

Key(s) Description

Up Arrow Move up one item

Down Arrow Move down one item

Home Move to first item in list

End Move to last displayed item in list

Right Arrow Expand item if on a collapsed folder; otherwise move to next item
Left Arrow Collapse item if on an expanded folder; otherwise move to parent
Enter Toggle the expand/collapse state for item

+ Expand all items

- Collapse all items

Ctrl+A Select all items

Ctrl+/ Select all items

Ctrl+\ Deselect all items

Shift+Up Arrow Extend selection up

Shift+Down Arrow

Extend selection down

Shift+Home Extend selection to start of list
Shift+End Extend selection to end of list
Ctrl+Up Arrow Move focus up one item without changing selection status of items

Ctrl+Down Arrow

Move focus down one item without changing selection status of items

Ctrl+Space Toggle selection status of item

Shift+Space Select range of items from currently selected item(s) to item having focus
> Indent selected items

< Outdent selected items

Ins Add item as sibling

Shift+Ins Add item as child

Del Delete selected items

Disabling the Todo feature If you don’t want to use the Todo feature, you can disable it by
deselecting Enable Todo in General Preferences (Tools>Prefer ences). With Todo disabled, the Todo tab
does not display and the Edit>Add Todo Item menu item is disabled.

NOTE: Even after disabling the Todo feature, your Todo list remains intact and will be displayed when
you later reenable Todo.

Working with generated items
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Variouswizards and toolsin the exteNd Director devel opment environment generate Todo items and add
them to the corresponding project folder in your Todo list (remember that the Todo folder for aprojectis
atop-level folder named projectFilein pathToProject). For exampl e, the Servlet Wizard addsitems about
processing the servlet’s GET and POST requests and implementing any interface stub methods.
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Using Ant

What is Ant?

@todo comments In addition to populating the Todo list with items, the wizards include @todo
javadoc-style commentsin the generated source files. These comments are of afiner granularity than the
itemsgenerated in the Todo list. The Todo list would betoo cluttered if all the @todo comments appeared
in the list, but the @todo comments can be hel pful to you in your detailed work.

Actions in generated items Generated items are just like the items you create in the Todo tab, with
one exception:

A generated item might have an action associated with it. If a generated item has an action associated
with it, you can invoke the action by doing either of the following:

+ Double-clicking theitem
+ Right-clicking the item and selecting the first menu item, which describes the action

NOTE: If anitem has no associated action, the first menu item is Launch Action and it is disabled.

Typically, the action is to open an associated file. For example, if you double-click the Todo item
generated by the Servlet Wizard about specifying the serviet’'s GET request, exteNd Director opensthe
servlet’s sourcefile and positions the insertion point appropriately.

Internally, the exteNd Director development environment uses Apache Ant when you build a project by
selecting one of the Build commands on the Project menu (see “ Compiling, building, and archiving” on
page 71). You don't need to know anything about Ant if you only want to do builds that way. But direct
accessto Ant isalso provided so that you can accomplish the following:

+ Do project builds from the command line
+ Do your own customized Ant processing

If you want to do either of these tasks, read this section to learn about Ant and how to useit.

Apache Ant is a Java-based build tool, much like make but without make's foibles. A couple of key
differences between Ant and make are;

+ Instead of using makefiles, Ant uses XML -based buildfiles, which specify tar gets that define the
processing that you want.

+ Instead of using shell-based commands, Ant is extended using Java classes. It comes with a built-
in set of tasks, each implemented through a Javaclass. To define a new task, you define anew Java
class that extends the Ant Task class.

Ant is an open-source Apache subproject. To learn more about Ant, including details on defining your
own tasks and creating buildfiles, see ant.apache.org.

Using the exteNd Ant tools

You can use acouple of exteNd toolsto invoke Ant from the command line. These Ant-based executables
areinthe Novell exteNd tools\bin directory:

+ xdbuild alowsyou to build an exteNd Director project

+ xdant allows you to perform customized processing based on buildfiles (and possibly task classes)
that you have created

The difference between the two executablesis that xdbuild takes an exteNd Director project file asinput,
and xdant takes an Ant buildfile. You invoke these tools from the command line.
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xdbuild syntax Hereisthe command syntax for xdbuild:

xdbuild projectFile target options

where:

Argument

Description

projectFile

Path to the project (.spf) file. This file specifies, among other things, the name
of the Ant buildfile that builds and creates the archive(s) for your project.

target

Specify one of these project buildfile targets:

+ build—Builds and creates the archive(s) for the specified project (equivalent
to selecting Project>Build and Archive)

+ rebuild—Rebuilds and creates the archive(s) for the specified project
(equivalent to selecting Project>Rebuild All and Archive)

+ clean—Removes all files from the project’s build directory and deletes the
archive(s) (no equivalent in the development environment)

options

See below for information on the options.

xdant syntax Hereisthe command syntax for xdant:

xdant CustomizedTargets options

where:

Argument

Description

CustomizedTargets

Specify one or more of the targets you have defined in your buildfile.

options

See below for information on the options.

Options Herearethe options you can provide with xdbuild and xdant:

Option

Description

-help

Prints usage information.

-projecthelp

Prints the description of the project (if one exists), followed by the targets defined
in the buildfile.

-version

Prints the version of Ant.

-quiet

Be extra quiet.

-verbose

Prints detailed information about the processing.

-debug

Prints debugging information, including a mapping of tasks to Java classes and a
listing of properties and their values.

-emacs

(xdant only) Prints logging information without adornments.

-lodfile file

Sends output to file instead of to the screen. This option creates file if it doesn’t
exist and overwrites file if it does exist.

-logger class

Specifies the class to do the logging. The default logger is
org.apache.tools.ant.DefaultLogger. You can also specify another built-in logging
class (look in ant.jar in the Novell exteNd Common\lib directory for provided
classes) or specify a logging class you wrote yourself.

See the Ant documentation at ant.apache.org for details.
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Option Description

-listener class Adds class as a listener. A listener is notified when one of the following events
occur:

+ Abuild is started

+ Abuild is finished

+ Atargetis started

+ Atargetis finished
+ Ataskis started

+ Atask is finished

+ A message is logged

There is no default listener. You can specify a built-in listener class (look in ant.jar
in the Novell exteNd Common\lib directory for provided classes) or specify a
listener class you wrote yourself.

L] see the Ant documentation at ant.apache.org for details.

- Overrides property value set in the buildfile. Properties are defined as <property>
Dproperty=value elements in the buildfile.

-buildfile file (xdant only) Specifies the buildfile to use. If this option is not specified, Ant uses
build.xml in the current directory.

(This option applies only to xdant, because xdbuild always uses the project
buildfile that the exteNd Director development environment creates for you
automatically.)

-find file (xdant only) Searches for buildfile file starting at the current directory. If it doesn’t
find it in the current directory, it searches the parent directory, up to the root
directory, until it finds file.

If file is not specified, it searches for build.xml.

Examples

xdbuild examples Thefollowing command builds and creates the archive(s) for the exteNd Director
project myApp (if changes have been made since the last time the project was built and archived):

xdbuild myApp.spf build
The following command rebuilds all the files and creates the archive(s) for the myA pp project:
xdbuild myApp.spf rebuild
The following command removes al files from the build directory and deletes the archive(s):
xdbuild myApp.spf clean
xdant examples The following command performs the tasks defined for the default target in
build.xml in the current directory:
xdant

The following command performs the tasks defined for the purge target in build.xml in the current
directory:

xdant purge

Thefollowing command performsthe tasks defined for the purgetarget intest.xml. If test.xml isn’'t found
in the current directory, Ant searchesfor it in parent directories until it hits the root directory:

xdant purge -find test.xml
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Internationalization support

This section describes support for internationalization in the exteNd Director devel opment environment.

Specifying fonts

If some international characters are not displaying correctly (for example, they are displaying as boxes)
or if the font mapping on your system is poor, you can specify different fonts for the exteNd Director
development environment to usefor itsmenus, labels, dialogs, and so on (notethat the editorsthemselves
are not affected by changes you make as described next).

> To change the fonts used by the development environment:

1

2
3
4

Select Tools>Preferences and click the Display tab.
Turn on the setting Use native look and feel.
Exit the exteNd Director development environment.

Specify alternate font names (and optionally sizes and colors) in the following lines of ide.props,
which isin the Novell exteNd tool S\Resources\Preferences directory:

font-name-standard = font-name
font-size-standard = font-size
font-name-big = font-name
font-size-big = font-size
output-font-name = font-name
output-font-size = font-size
output-background-color = font-color
output-font-color = font-color

Font sizesare specified in points. Colorsare specified asR,G B integer values; for example, 255,255,255
iswhite and 0,0,0 is black.

*

The standard font isused to display all standard-sized text, menus, labels, and so on. The default
is 11-point Arial.

The big font is used to display title text in wizards as well as buttons in wizards and dialogs. The
default is 18-point Arial.

The output font is used to display text in the Output Pane. The default is 12-point M onospaced,
black on a gray background.

Sun recommends that you use Ser if as the font name to provide the best font mapping on most systems.

Extending the development environment

The exteNd Director development environment can be extended (via an advanced extensibility API) to
add custom tools and facilities. To learn about obtaining and using the extensibility API for the
development environment, contact your Novell exteNd representative.

46
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Projects and Archives

Your work in the Novell exteNd Director development environment is organized into proj ects for
creating the J2EE and other ar chives that make up an exteNd Director application. Working in a project
involves editing sources (such as Java and datafiles), building classes, generating the archive, and
deploying the archive. This chapter describes the basics:

+ About projects and archives

+ Organizing projects

+ Creating projects and subprojects
+ Populating projects

+ Viewing projects

+ Maintaining projects

+ Compiling, building, and archiving
+ Validating archives

About projects and archives

A project isacollection of source filesthat you work with in the exteNd Director devel opment
environment to create J2EE modules. A project can also be thought of asa series of rulesthat define how
parts come together to create an archive.

Anarchiveiswhat gets generated from acompl eted project. A project can represent any of thefollowing
types of archive:

+ Enterprise archive (EAR)

+ Webarchive (WAR)

+ Application client archive (JAR)
+ EJB archive (JAR)

+ Javaclassarchive (JAR)

+ Resource adapter archive (RAR)

+ Deploy-only (nonbuildable) archive

You aren't limited to creating J2EE projects and archives. You can also develop and build nonarchive
projects (projects that simply build other files) and utility projects (such asclassfiles stored ina ZIP or
JAR file) in the exteNd Director development environment.

What a project includes A project caninclude:

+ Source code that will be compiled (the resulting files will be put into an archive)

+ Content files that you put directly into the archive (JSP pages, XHTML or HTML pages, XML
files, images, and so on)

+ A deployment descriptor for the project archive
+  Server-specific deployment information
+  Other project files, called subprojects
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Project file Each project and subproject hasaproject file (SPFfile) that definesit. Thisfileis
automatically created to store settingsthat you specify in the exteNd Director devel opment environment.
The project file defines how the project references subprojects, wherefiles are stored on disk, and how
fileswill be structured in the generated archive—and stores classpath entries and deployment settings.
Changes you maketo a project are automatically reflected and saved in the project file. When you add or
move a component in a subproject, the change is updated in the subproject’s project file.

CAUTION: There is no reason to directly edit the project file. All settings can be defined within the
development environment. If you manually change the file incorrectly, you may compromise your ability to
open the project.

Organizing projects

When you create a project, you must specify which directories (or files) in your file system are to be
included in the project and where to save the Java archive that is to be built by the project.

You must al so decide how to structure subprojectswithin aproject. For example, atop-level EAR project
might contain various subproject modules such as WARs and EJB JARsthat define an application’s user
interface, business | ogic, database access, and so on.

Project design considerations

Design decisions affect how you create the projects, subprojects, and components that make up your
application.

The exteNd Director development environment supports almost any method for creating projects and
components, including bottom-up (creating components first and then projects and subprojects) and
top-down (creating projects and subprojects first and then components). In most cases, you should
follow atop-down approach—first create the project and subproject structure and then create new
components and add them (and any existing components) to your project.

L) For information about creating an entirely new project, see “ Creating projects and subprojects’ on
page 50. For information about creating a project that contains existing source files and components, see
“Working with existing source files’ on page 56.

L) For project considerations specific to exteNd Director applications, see the part on working with
projects in Developing exteNd Director Applications.

Project directory structure considerations
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The exteNd Director development environment provides alot of flexibility in defining the directory
structures for your project’s source files and the archive built from those source files.

Directory structure of your source files Thedirectory structure of the sourcefiles on your file
system does not need to match the directory structure of the generated filesin the archive. For example,
filesin different source directories can be assigned to the same directory in the archive. To ssimplify
development, however, you may want to set up your project directoriesto mimic the directory tree
structure that will group J2EE componentsinto archives.

You could create your project source file directory structure so that the project (SPF) fileislocated at the
root of that directory structure, and then create aproject sr c directory (at the same level asthe project file)
in which you can place all of the project source code. For example:
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cdPartToolsConfig.html
cdPartToolsConfig.html

myWebProject\
myProject.spf
src\
dbAccess\
addItem.java
changeItem.java
deleteltem.java
queryDB. java
loginProcessing\
login.java
user.java
userInterface\
intro.jsp
login.jsp
loginError.jsp
welcome. jsp

When creating an enterprise archive (EAR) project with multiple subprojects (JARs, WARs, EJB JARS,
and so on), it may be easiest to have all the project files at the same level, and have the sources of each
subproject in separate sr ¢ subdirectories. For example:

myWebProject\
myProject.spf
myProjectDB.spf
myProjectLogin.spf
myProjectUI.spf
src\
dbAccess\
addItem.java
changeItem. java
deleteItem.java
queryDB. java
loginProcessing\
login.java
user.java
userInterface\
intro.jsp
login.jsp
loginError.jsp
welcome. jsp

If your project package structure becomes too cumbersome, you can always move the subproject

components into separate subdirectories. You can structure projects using a single or acombined source
tree.

L For more information on project settings, see “Managing project content settings’ on page 66.

Directory structure of an archive Theinternal directory structure of a J2EE archive depends on the
archive type. Each type of archive hasan XML descriptor that conformsto a particular DTD.

For example, when creating a Web archive (WAR), you must specify which files are accessible directly
through an URL (such as JSP pages and servlets) and which files are not (such as supporting class and
archivefiles). J2EE specifiesthat you locate files that are not to be made accessible through an URL ina
WEB-INF directory in the archive directory structure. This WEB-INF directory should be located
beneath the archive root directory and typically includes:

File or directory Contents

web.xml A required deployment descriptor file that tells the J2EE server how to interact
with the Web application

WEB-INF/classes/ A directory containing the compiled Java class files for the application

WEB-INF/lib/ A directory containing the JAR files used by the application
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The JSP pagesthat are URL -accessible typically arelocated in theroot directory of thearchive. You may
want to hide some JSP pages (such asthose used by Struts) from URL access. Files under the WEB-INF
directory are by default not accessible via URL, athough you can configure them for URL access. The
locations of other files are up to you.

CAUTION: When you create the WEB-INF directory, you must ensure that the directory name is in all
uppercase text.

For more information This section has provided only a glimpse into some of the issues you may
encounter when designing your source file and archive directory structures.

L) To learn more about specifying archive directory structures and packaging archives for J2EE, see
the Sun J2EE Blueprints document.

L) For information about how you can specify source and archive directory structures in the exteNd
Director development environment, see “Managing project content settings” on page 66.

L) For project considerations specific to exteNd Director applications, see the part on working with
projects in Developing exteNd Director Applications.

Creating projects and subprojects
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The projects (and subprojects) you can create fit into these categories:

+ exteNd Director projects, which you typically use for the bulk of your application development
work. These projects provide awealth of functionality built in and ready to tailor to your needs.

L) To learn about creating exteNd Director projects, see the part on working with projectsin
Developing exteNd Director Applications.

+ Generic projects, which you typically use when necessary to develop supporting modules. A
generic project can be an EAR, EJB JAR, WAR, RAR, JAR, deploy-only archive, or application
client.

Asyou create a generic project, you define a project name and alocation for your source files.
exteNd Director maps all of these source files to names and locations that you define for the
archive. The following steps (using the New Project Wizard) apply to each type of generic project,
with exceptions noted.

L For information on organizing the development workspace before beginning a project, see
“Project directory structure considerations” on page 48.

> To create a generic project:

NOTE: If you are creating a subproject, you must open the parent project in the exteNd Director
development environment before starting this procedure.
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1 Select File>New>Project. The New Project dialog displays:

w New Project

‘j] Choose a project type.

Director | Generic

Deploy-only

Mon-buildable Archive

i| EJB
i Enterprize JavaBean Archive
RAR

# Resource Adapter Archive

nterprize Archive

JAR

ava Archive

o (o)

2 Onthe Generic tab, choose a project type and click OK.

*

If you want to create a nonbuildable archive, select Deploy-only. For detailed instructions, see
“Creating a deploy-only project” on page 55.
If you are creating an EJB JAR and EJB client JAR pair, you should first create the parent WAR

or EAR for both so that both projects can be open at once. For detailed information on the

relationship between the EJB JAR and the client JAR, see“ Specifying the EJB JAR

configuration” on page 221.

If you want to create a project that includes a completed archive (along with its source code)
from athird-party source, choose a project type and follow the instructionsin “Working with

existing source files’ on page 56.

NOTE: The following New Project Wizard panels (to create a WAR) apply to each type of project.

Enter the name and location (directory path) for
the project, the archive file, and the deployment
descriptor and select the desired J2EE version.
{To use an existing archive as-is, create a
deploy-only project instead.)

Project Mame:

Forecas{
Project Location:

k:\emeNdProjeds\Forecastl

Archive Name (e.g. office.war):

Forecas{
Archive Location (directory):

k:\emeNdProjedS\Forecast

Deployment Descriptor Mame:

Meb.xml

Deployment Descriptor Location:

k::\emeNdProjedS\ForecastW\lEB-lNF

Project J2EE Version:

JizEE 1.3 (wiar 2.3) [v]

ﬁ New Project E]

B

|

H Next =

| cancel |
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3 Specify project information as follows:

New project setting

What you do

Project Name

Specify the name you want to use for the project (the .SPF extension
is automatically appended). This name appears in the source layout.

As you enter a project name, the archive name is filled in
automatically. You can keep the same name for your archive or enter
another one.

Project Location

Specify the directory where you want the project (and other source
files) to be located. exteNd Director creates a project file (with an
.SPF extension) in the project location.

As you enter a project location, the rest of the new project settings are
filled in automatically. You can change these settings.

You can click the ellipsis beside the Project Location field to select a
location, or type the project directory.

If you specify a project location directory that does not exist, the
wizard prompts you to create it.

If you do not specify an absolute path, the wizard locates the project
under the Novell exteNd tools\bin directory.

Archive Name

Specify the name of the archive file that will be generated. The
resulting name will appear in the archive layout. An extension based
on the archive type will automatically be appended to the name. You
can keep the default archive name (that matches the project name) or
enter a new one.

To create a project based on an existing archive or to create a deploy-
only project, enter the name of the existing archive that you want to
include.

Ll For information about creating projects based on existing
archives, see “Working with existing source files” on page 56. For
details about deploy-only archives, see “Creating a deploy-only
project” on page 55.

Archive Location

Enter the location of the project archive or accept the default (the
project root directory).

The archive location appears in the archive layout of the Navigation
Pane after the project has been created.
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New project setting

What you do

Deployment Descriptor
Name

The wizard fills in a deployment name (based on the project type)
after you enter a project location. Each archive stores its own set of
deployment information in this XML deployment descriptor source file.
exteNd Director creates the default deployment descriptor name and
location (based on archive type) when you build and archive the
project.

In most cases you should accept the default name and location.

If you are converting an existing archive project (by creating a new
project file), enter the name of the deployment descriptor file on disk.

If you want to have multiple J2EE subprojects of the same type
sharing the same deployment descriptor directory location, see
Deployment Descriptor Location (below).

The deployment descriptor name you enter here affects only the
source file name—not the file name that is used in the JAR. When
exteNd Director builds the archive, it includes this deployment
descriptor file in the archive using the standard name and location
defined by the J2EE specification for the archive type.

L) For more information on deployment descriptor names, see
Chapter 15, “Archive Deployment” and Chapter 16, “Deployment
Descriptor Editor”.

Deployment Descriptor
Location

Enter the location of the deployment descriptor or accept the default.
Each archive type uses a required J2EE default directory location.

If you are converting an archive project, enter the location of its
deployment descriptor.

In most cases you should accept the default name and location.
However, if you want to have multiple J2EE subprojects of the same
type sharing the same deployment descriptor directory location, you
should either enter a different source file name for each deployment
descriptor or create a separate directory structure beneath the root
directory for each descriptor.

If you specify (or if exteNd Director finds) a deployment descriptor in
the project source location matching the one you specify, it prompts
whether or not you want to use the existing deployment descriptor. If
you answer no, you will need to change the deployment descriptor
name or location before continuing.

L) For more information on deployment descriptor default names
and locations, see Chapter 15, “Archive Deployment” and Chapter 16,
“Deployment Descriptor Editor”.

Project J2EE Version

Specify the version of J2EE for this project.

L For information on targeting your application at an appropriate
version of J2EE, see Chapter 14, “How to Handle J2EE Versions”.

NOTE: All settings on this wizard panel are required—except the two deployment descriptor fields
and the J2EE version, which are not required (or displayed) for the Java or deploy-only archive.

4 Click Next.
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5 If you have a project currently open, the wizard asks if you want to add the new project as a
subproject to that project or one of its subprojects.

E’ New Project @

To make this new project a subproject of the
currently open project {or any of its subprojects),
check the box and specify whether you want to add
the archive itself, or its contents.

Add this project to the current project

File: k:\exteNdProjects\ForecasﬂForecast.Spf

Add to project: yEaR [~
Include in parent archive
(®) Add the generated archive of the subproject to the parent archive,

(Z) Add the contents {individual files) of the subproject to the parent archive.

(®) Add the child archive to the root of the parent archive.

(Z) Add the child archive at this location:

[ = Back ”Ne)d> """ |[ Cancel l

If no project is currently open, this panel does not appear.

If you do not want to create this project as a subproject, deselect Add this project to the current
project and click Next. (You can proceed to Step 6.)

To create the project as a subproject of another project:

*

*

*

Select Add thisproject to the current project.

Select the parent project under Add to Project. Thislist containsthe currently open project and
all subprojects associated with it.

Select Includein parent archive.

If you want to add the generated archive of this project to the parent archive (as opposed to

adding all of the generated files), select Add the generated ar chive of the subproject to the
parent archive.

If you want to add the generated files (instead of the generated archive) of this project to the
parent archive, select Add the contents (individual files) of the subproject to the parent
archive.

Thewording of the next two optionsvaries, depending on whether you chooseto add the archive
or theindividual filesto the parent archive.

In either case, you are asked whether to add the archive or files to the root of the parent archive
or to specify some other location in the parent archive.

Click Next.

6 Thewizard summarizes the project details. Click Finish to create the project.

You can see the new project in the Project tab of the Navigation Pane. If necessary, you can view or
change project names and locations using the Project Settings dial og.

Once you have defined how your projects and subprojectswill be structured, you can start adding source
directories and files to a project, as described in “ Adding to projects’ on page 58.
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Creating a deploy-only project

You can validate and deploy an archive for which you have no source code by first creating adeploy-only
project for the archive. For example, if you received a completed EJB JAR archive from athird party
without any source code, you could create a deploy-only project for it. You cannot add to a deploy-only
project.

NOTE: Ifyoureceive a completed archive along with its source code, you should create a regular project,
not a deploy-only project.

An EAR can contain both deploy-only and regul ar projects. For example, you can create an EAR
containing an EJB JAR that you don’t have the source for and aregular WAR that callsthat EJB JAR.

L) For more information, see “Working with existing source files” on page 56.

How you tell that a project is deploy-only When you open a deploy-only project:

+  Thebuild commands on the Project menu are disabled. This prevents you from accidentally
overwriting the archive—which you would be unable to recreate.
+ TheContentstab of the Project Settings dialog is replaced by the following message:

The archive is deploy only. Its contents cannot be modified or examined.

> To create a deploy-only project:
1 Seect File>New>Project. The New Project dialog displays:

w New Project

‘j] Choose a project type.

CAR Deploy-only

Slddes Application Client Archive Mon-buildable Archive
EAR i
Enterprize Archive
JAR

Java Archive
WAR

=& Web Archive

o (o)

4 Enterprize JavaBean Archive
RAR

# Resource Adapter Archive
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2 Onthe Generic tab, select Deploy-only and click OK.

This is a deploy-only project for an existing
archive that you want to deploy but do not want
to build.

Please select the archive file on which to base
the project, and check that the correct version is
selected for the project type.

Archive File:

| B

Project Type: [+ |

Project Mame:

Project Location:

[ o J[ ot - J[_conent ]

3 Inthe New Project Wizard, specify project information as follows:

Deploy-only

project setting What you do

Archive File Enter or browse to the deploy-only archive file on which you wish to base the
project. By default, the Project Location is set to the directory of the specified
file when you select the archive.

Project Type Make sure the archive type and J2EE version are correct.

Project Name Enter a name to identify the deploy-only project. exteNd Director creates a

project file (with an .SPF extension) in the project location.

Project location Specify where you want the project to be located. The location identifies the
project root directory.

The Project Location is set to the directory of the specified file when you
select the archive, but you can change it.

4 Click Next.

5 If you have aproject open, the wizard asks if you want to add the new project as a subproject of that
project or one of its subprojects. For more information, see Step 5 under the preceding procedure
for creating a project.

Otherwise, the wizard summarizes the project details.

6 Click Finish to create the project.

You can see the new project in the Project tab of the Navigation Pane, but you cannot edit its contents. If
necessary, you can view or change project names and locations using the Project Settings dial og.

Working with existing source files

56

There are several ways you can use J2EE components and modules created with third-party toolsin the
exteNd Director devel opment environment:

+ If you want to create a nonbuildable archive that you validate and deploy in the exteNd Director
development environment, you must create adeploy-only archive (acompleted archive without any
source code). For detailed instructions, see “ Creating a deploy-only project” on page 55.
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+ If you have source code files and want to build an editable archive, you should create a regular
project file as described below.

Thefollowing procedure describes one (directory-centric) approach where the resulting archive structure
mirrors the directory structure of the source files. You can create a new project in adeploy-only archive
using this same approach. The only differenceisthat you will not be able to add sourcefilesto thistype
of archive later.

> To create a project that includes existing source files:
1 Create asourcedirectory structure and locate all your source files there.

When including existing archives, you may want to add the entire directory structure, sinceit is
easier to maintain your project source files if you add directories rather than individual files. Once
you have set up a project directory, files you add to it later will be automatically included in the
resulting archive.

2 Create aproject, as described under “ Creating projects and subprojects’ on page 50.

3 Add the source directory you created in Step 1 to the project, as described under “ Adding to
projects’ on page 58.

Once you have added the source directory to the project, any changes you make later are
automatically included in the archive and you avoid possible duplication of files.

Populating projects
Once you have a project, you can populate it by doing either (or both) of the following:

+ Creating new filesin the project
+ Adding existing files to the project

Creating source files

The exteNd Director devel opment environment provides awide selection of wizards that you can useto
create new source files for your projects. These wizards prompt for information about what you want to
generate and where (project and/or directory).

Source filesinclude:

+ Source code, such as Javafiles that will be compiled into an archive

+ Content filesthat will be put directly into the archive, such as JSP pages, XHTML or HTML
pages, XML files, images, and so on

> To create a source file:
1 (Optiona) Open the project you want to add the file to.
2 Select FilesNew>File.
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The New File dialog displays.

E2 New File

*_ﬁ Choose a file type.

|' General | Web Services || XML

%s]| Deployment Descriptor exteNd Server Deployment Plan

2| Create anew deployment descriptor Create a new exteMd Server deployment plan

@ Generic text file HTML file

Create a generic empty file Create an empty HTHL file

Java file E JSP
= | Create a new Java class file Create a new JavaServer Page

Servlet

Create a new Servlet

[ Advanced

[ Use wizard

3 Gotothetab that matches your need (note that the tabs you see depend on your exteNd product
configuration).

4  Choose afiletype and click OK. The wizard for that file type starts.

TIP: To sidestep the wizard and immediately open a new blank file in the appropriate source editor,
deselect the Use wizard checkbox (when supported).

5 Follow the prompts onscreen. For more information:

To learn about See

Wizards for basic XML Chapter 4, “XML Editors”
and CSs files Chapter 5, “XSL Editor”
Chapter 6, “CSS Editor”

Wizards for basic Web Chapter 10, “Web Service Wizard”
Service files Chapter 11, “WSDL Editor”

Wizards for basic J2EE ~ Chapter 13, “J2EE Wizards”

and Java files Chapter 16, “Deployment Descriptor Editor”

Chapter 17, “Deployment Plan Editor”

Wizards for exteNd The appropriate subsystem guide in the exteNd Director help
Director features

When the wizard finishes, a source editor containing the wizard-generated file(s) opensin the Edit
Pane.

L) For information about the source editors (text, Java, etc.), see Chapter 3, “Source Editors”.

Adding to projects

You can add sourcefiles, directories, and subprojectsto an existing project.

Adding source files to a project

The following procedure describes how to add files and directories to a project.
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> To add files and directories to a project:
1 Open the project you want to add to.
2 Sdlect Project>Add to Project.
L) For other methods, see “ Other ways to add files and directories to a project” on page 60.
3 Choose whether you want to add afile or adirectory.
Typically, you add directories rather than individual files to your project.
4 Navigate to and choose thefile or directory you want to add.
5 Click Open or OK.

E Add to Project @

File: k:\corefilesl

Add to project: IProveerinaI |L|
Include subdirectories

(23 Add the files to the root of the archive.

(®) Add the files to the archive at this location: l:orefiles

6 Set thefollowing options to specify how thefile or directory will be added to the project and where
you want it to be located in the archive:

File and directory setting Description or action

File Shows the (editable) path of the directory or file that you are adding to
the project.

Add to project Select the project that the specified item will be added to. Only the
top-level open project and associated subprojects appear on the
menu.

Include subdirectories When adding directories, select to add the contents of the

subdirectories as well as those of the specified directory.

Add the file(s) totheroot  Select to add the specified files to the root of the archive. Clicking this
of the archive option means you cannot remove the contents from the project
without manually deleting the contents from the file system.

Add the file(s) to the Select to add the specified item to a specified location other than the
archive at this location archive root.
You can also use relative paths or environment variables when
locating shared project files or referring to files located outside the
project’s directory structure.

LX) For more information, see “Using environment variables” on
page 66 and “Using relative paths” on page 67.

7 If you are adding a directory to your project, click Advanced.
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The following project entry settings let you specify how to include Java sources (of the files or
directories) in the generated archive.

Advanced setting Description or action
Include Java source Select if you want to include sources files in the generated archive.
files in archive For most production environments, you will not want to include Java

source code.

Add the files to the root  Select to store source files in the archive root directory. Clicking this
of the archive option means you cannot remove the contents from the project
without manually deleting the contents from the file system.

Add the files to the Select and then specify a directory in which to store source files.
archive at this location

NOTE: You can also edit these project entries in the Edit archive entry dialog (by clicking Edit in
the Contents tab of the Project Settings dialog).

8 Click OK to add thefile or directory to the project.
To see (or edit) how contents have been added to your project, click the Contentstab of the Project
Settings dialog.

L) For information about editing project contents, see “Managing project content settings” on

page 66.

Other ways to add files and directories to a project Using Project>Add to Project isonly one
way to add files and directories to a project. Other waysinclude:

+ Clicking Add Entry or Add Directory on the Contents tab of the Project Settings dialog

+ Using the popup (right-mouse) menu on thefile or directory you want to add in the Directory tab of
the Navigation Pane and choosing Add to Project

Using thistechnique, you can add multiplefiles at the same time: press Ctrl+Click to add multiple
noncontiguous files; press Shift+Click to add multiple contiguous files.

Notes about adding individual files You typically add entire directoriesto your project. However,
you can also add:

+ Theentire contents of adirectory
+ Individual file(s) in adirectory

If you add a subproject as contents rather than as an entire project to atop-level project, the name will
appear grayed out and within parentheses in the archive layout view of the Navigation Pane.

Refreshing the Navigation Pane When you make changesin the exteNd Director development
environment, the Directory and Project tabs of the Navigation Pane automatically update. If you make
changes outside of the development environment, select View>Refresh or press F5 to see the changes.

Adding an entire directory
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When you add adirectory or directory treeto aproject (as described in “ Adding source filesto aproject”
on page 58), the structure of the files and directoriesin the archive matches the layout of the files and
directories of your (on-disk) source directories.

When you specify an entire directory, anything you later change, add, or remove within that on-disk
directory isautomatically reflected in the project. To relocate archive files, you can ssimply move them
from the existing source directory structure on your file system. Any such changeswill be automatically
reflected in your project, provided that you keep them within the source directory structure used by the
project.
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What gets excluded automatically When you add the entire directory to aproject, exteNd Director
excludes the following types of files from the generated archive:

+ Anyfileendingin~

+ Any file starting and/or ending with #
+ Any file starting and/or ending with %
+ Any filenamed cvsignore

+ Anyfilesinadirectory named CVS

+ Anyfilesendingin JAVA (by default, though you can choose to include Javafiles when adding the
directory)

+ Any autosave and backup files ending in SAV and BAK
These are generally backup or version control information filesand don't belong in the generated archive.

Choosing other files to exclude After you add adirectory to a project, you can manually exclude
individual filesthat you don’'t want to participate in the project.

L) For more information, see “Excluding individual files from a project directory” on page 69.

Adding subprojects to a project
The following procedure describes how to add a subproject to a project.

L) For details about creating subprojects, see “ Creating projects and subprojects’ on page 50.

> Toadd a subproject to a project:
1 Open the project you want to add to.
2  Select Project>Add to Project>Subproject.
L) For other methods, see “ Other ways to add files and directories to a project” on page 60.
A file selection dialog appears.
3 Navigate to and choose the subproject file you want to add.
4  Click Open. The Add to Project dialog appears.

i? Add to Project @

File:  [C:textendProjects MyEJEMYEJE spf]

Add to project: IProveerinaI |L|
Include in parent archive
(®) Add the generated archive of the subproject to the parent archive,

() Add the contents (individual files) of the subproject to the parent archive.

(®) Add the child archive to the root of the parent archive.

(23 Add the child archive at this location:

5 Inthe Add to project field, select the project that the specified archive will be added to.
NOTE: Only the top-level project and any associated subprojects appear as choices.
6 Select Includein parent archiveto add the contents of the subproject to the parent archive.

If Includein parent archiveis not selected, the subproject will still be built before the parent
project, but none of its contents will be included in the parent archive.

7 If you want to add the generated archive of this project to the parent archive (as opposed to adding
all of the generated files), select Add the generated ar chive of the subproject to the parent
archive.
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If you want to add the generated files (instead of the generated archive) of this project to the parent
archive, select Add the contents (individual files) of the subproject to the parent archive.

8 Thewording of the last two options varies, depending on whether you choose to add the archive or
theindividual filesto the parent archive.

If you selected Add the generated archive of the subproject to the parent archive, set one of the
following options to determine how the specified archive will be added to the parent archive:

Subproject setting Action

Add the child archive to the root of  Select to add the specified archive to the root directory of

the parent archive the parent archive.
Add the child archive at this Select (and enter a location) to add the specified archive to
location a location other than the root directory of the parent archive.

You can also use relative paths or environment variables
when locating shared project files or referring to files located
outside the project’s directory structure.

For more information, see “Using environment
variables” on page 66 and “Using relative paths” on
page 67.

If you selected Add the contents (individual files) of the subproject to the parent archive, set
one of the following options to specify how the subproject contents (rather than the subproject’s
generated archive) will be added:

Subproject setting Action

Add the files to the root of the Select to add the archive contents to the root directory of
parent archive the parent archive.

Add the files to the archive with Select and then enter a prefix to add the archive contents to
this prefix a directory with the specified prefix.

You can also use relative paths or environment variables
when locating shared project files or referring to files
located outside the project’s directory structure.

For more information, see “Using environment
variables” on page 66 and “Using relative paths” on
page 67.

9 Click OK to add the child archive (or files) to the parent archive.

TIP: To see how contents have been added to your project, click the Contents tab of the Project Settings
dialog.

L) For more information about adding project contents, see “Modifying project entries’ on page 67.

Viewing projects

You usethe Project tab of the Navigation Paneto view projects. You can view projectsin threewaysto
see how directories and files are organized on the file system and in the archive:

+ Sourcelayout view
+ Archive layout view
+ Archive contents view
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Source layout view The source layout view reflects the organization of the project’sfilesand
directories on your hard disk. Subprojects are listed at the top level asfolders.

+ Subprojects added as archives and as contents are both shown using the project name
+ Subprojects excluded from the parent archive are shown grayed out using the project name

The archive views Thearchivelayout view and ar chive contents view both reflect the organization
of thearchive that will result from building the project. The archive layout view presents a devel opment-
oriented picture of how the project files and directories will be organized in the resulting archive, while
the archive contents view isthe closest representation of what will be in the generated archive. The
differences between the two views are:

+ Archive layout shows the project’s sour ce files (.javafiles), even though the archive actually
contains compiled files (.class files). Archive contents shows compiled files since they are what is
in the archive (double-clicking a .class file opens the corresponding source file in the Java Editor
for editing, unlessthe .javafile can't be found, in which case the .class file is opened in the Class
Viewer).

+ Archivelayout lists all subprojects, even those subprojects that have been added as contents (as
opposed to being added as archives) and those subprojects excluded from the parent archive, to
give you an idea of how the projects are organized:

+ Subprojects added as archives are listed as the archive they generate
+ Subprojects added as contents are displayed grayed out using the name of the project

+ Subprojects excluded from the parent archive are shown grayed out, using the name of the
archive or the project name, depending on which state would result from reincluding the
subproject in the parent archive

In the following screen, the ResourceSet subproject has been added as an archive, so it displays
with its archive name. The Custom subproject has been added to the project as contents, so it is
grayed out. The Sandbox subproject has been excluded from the parent archive, so it too is grayed
out.

“iewy using: 2
E-% Direck

=-E mETA-INE

D library

& ContentMgmtService. war

& Paortal war

& ResourceSet.war

& {Cuskom,spf)

& (Sandbo.war)

Archive contents lists subprojects as follows:
+ Subprojects added as archives are displayed using archive names

+  Subprojects added as contents are represented by the content itself, since that is how they will
appear in the parent project’s archive

+ Subprojectsthat are excluded from the parent archive are not represented at all
The following screen shows the archive contents view of the same project shown above:

“iewy using: 2
E-% Direcl

=-E mETA-INE

D library

& ContentMgmtService. war

& Paortal war

& ResourceSet.war

=0 weB-INF
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+ Archive contents shows each inner classin a.javafile, in addition to the file's primary class.

TIP: You can see a file's complete name and path by positioning the mouse over it in the lower subpane
of the Directory or Project tab. These tool tips are particularly useful in an archive view for comparing a file
as it exists in the archive (such as WEB-INF/web.xml) to its location on disk (such as
C:\dev\MyEAR\web.xml).

Maintaining projects

Your open project may be your top-level project or it may be a subproject. The exteNd Director
development environment allows you to manage the settings of any open project by adding or modifying
files, directories, subprojects, paths, classpaths, and so on. You can modify a project by:

+ Opening aproject

+ Managing general project settings

+ Managing project content settings

+ Excluding individual files from a project directory

+ Removing files, directories, and subprojects from projects

+ Renaming a project

Opening a project
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To open a project, open the project file (with the .SPF extension). Changes you make to atop-level
project file are automatically saved in that file along with any other subprojectsthat are part of the same
top-level project.

You can open multiple projects at atime, aslong asthey are al part of the same top-level project. For
example, you can simultaneously open an EAR, aWAR, an EJB JAR, and an application client provided
they are al part of the same top-level EAR.

NOTE: Whenever you add a component or subproject, the project file is automatically saved. The only
time you need to explicitly do a save is when you make changes to a source file using one of the editors.

> To open a project:

1 Select File>Open Project.
2 Navigate to the project directory.
3  Sdlect the project file (.SPF) and click Open.

In the upper left, the Navigation Pane displays the archive layout of the project. Thefiles are
displayed in the lower subpane of the Navigation Pane.

TIP: You can also navigate to the project file in the Directory tab and double-click the file to open it.
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D select jsp
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B today jsp

5 Directory ﬁ Project | EE, Regis{riesl

Managing general project settings

The General tab on the Project Settings dialog lets you view information about the open project and
change the location of the source directory that stores the project classfiles.

> To view or modify project settings:
1 Open the project.
2 Choose Project>Project Settings.
3 Select the General tab and view or modify any of the options as follows:

B2 Project Settings @

Project: [ProverbFinal |~

|' General [ Contents][ Classpath /Dependencies |

Project type: WAR

Project directory: CiextelldProjects\ProverbFinal

Project file: CiextelldProjects\ProverbFinal\ProverbFinal . spf
Project version: JZEE 1.3 WAR 2.3

[[] Use source directory for classes

Classes directory: }auiId\ProveerinaI-cIasses\ Browse...

Archive file path: FroveerinaI.war

Setting Description or action

Project Lists the project currently open.

Project type Lists the type of project you created.

Project directory Lists the open project’s root directory.

Project file Lists the file name and location of the open project.
Project version Lists the J2EE version.
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Setting Description or action

Use source directory Specifies whether you want to compile Java files into the same directory
for classes as their corresponding source files.

By default, the check box is not selected and classes are compiled into
the build directory beneath the project’s root directory. You can change
the build directory by changing the Classes directory setting (below).

If you select the check box, all project classes are generated into the
source directory along with with their source files.

Classes directory Lists the root of the build directory where the project's compiled class
files will be located. exteNd Director writes the generated classes to this
directory when it builds the archive.

The default is build/project_name-classes beneath the project’s root
directory. You can change the directory by typing or browsing to a
different directory.

Archive file path Lists the name and location of the archive. exteNd Director writes the
generated archive to this location, which is relative to the project root.

You defined this location when you created the project.

Managing project content settings

You specify how files and directories are organized in the project’s source and archive layouts using the
Contents tab of the Project Settings dialog.

5] Project Settings

Project: IProveerinaI

X

~|

| General | Contents ]| Classpath /Dependencies |

Source location Archive location |
WVEB-INF\ \VEB-INF/
jsps\ =Root of Archive=
srcl WEB-INF fclasses!
resources\ WEB-IMF iclasses/comiproverh/
W%STRUTS_DIR%\ars\struts jar WWEB-IMF fib/struts jar
FSTRUTS_DIR%:tlds\ [VWEB-IMF/
[ Addl Entry... ] [ Add Directory... ] [ Edit... ] [ Delste ] | |

Thisdialog lets you define files and directories in terms of project entriesin atable. Each entry defines
the location of a source file or directory in the file system and how it is added to the project archive.

When specifying file and directory locations, you can use environment variables and absolute and
relative pathnames.

Using environment variables
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Environment variables are useful when a devel opment team shares files (such as asingle project file or
JARS) that are located outside the project’s directory structure. A shared project file must be ableto refer
tofilesor directoriesthat exist in different locations on different team members’ machines. You typically
use environment variables for locating files that are not under the project’s root directory.
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You set environment variablesin your operating system. You reference the variables in the exteNd
Director devel opment environment by using the following syntax: % varname% or ${varname}. You
can use variables:
+ When editing or adding to a project using the Add to Project dialog
For example, change d: \utilproj\util.spf {0 $UTIL_PROJECT DIR%\util.spf Of
${UTIL_PROJECT DIR}\util.spf.

+« When editing your project's classpath using the Classpath/Dependencies tab of the Project
Settings dialog
For example, add $UTIL_PROJECT DIR%\util.jar OF ${3RDPARTYJARS}\helpers.jar tothe
classpath to include a subproject.

NOTE: You need to restart the development environment before the value of an environment variable
(set in your operating system) takes effect.

It may often be easier to use arelative path (instead of an environment variable) to locate any shared
project filesthat arein the project's directory tree. For example, you could specify asrc directory to refer
to the directory named src under your project's directory.

Using relative paths

The project root isthe directory on your hard disk that contains the project file, for example
C:\MyProj\Proverbs. You can use relative paths when referring to files within the project’s directory.
For example, to specify up two directory levels: \..\mydir\filejar.

By default, any paths you specify for files or directories are set relative to the project’s root directory,
provided the source directories are nested beneath the root directory. Otherwise, you must specify a
hardcoded path. Locations you set in the exteNd Director development environment are stored in the
project file.

Because location settingswill be shared among subprojectsand possibly other devel opers, you should try
to avoid absolute paths. If you need to share a project file and other source files that are not under your
project’s directory, use environment variables.

Modifying project entries

> To modify project entries:
1 Choose Project>Project Settings.
2 Open the project to modify.
You can choose between the current project and any associated subprojects.
3 Onthe General tab, view (and if necessary modify) the classes directory and the archive directory.

NOTE: You cannot entirely modify the project type, directory, and file name within the exteNd
Director development environment. See “Renaming a project” on page 71.

4  Select the Contentstab.

A project entry can be afile or adirectory. As shown below, each project entry is defined by its
source location and associated archive location.
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B2 Project Settings

X

Project: IProveerinaI

~|

rGeneraIT Contents rClasspathJ'Dependencies]

Source location Archive location |

WVEB-INF\ \VEB-INF/

jsps\ =Root of Archive=

srcl WEB-INF fclasses!

resources\ WEB-IMF iclasses/comiproverh/
W%STRUTS_DIR%\ars\struts jar WWEB-IMF fib/struts jar

FSTRUTS_DIR%:tlds\ [VWEB-IMF/
[ Add Entry... l [ Add Directory... l [ Edit... l [ Delete l | |

Setting

Description or action

Project

The project to modify.

Source location

The source location of the selected entry. A full path is listed whenever the
source of the entry is not relative to the project root directory.

Any files you later add to the source directory will also get included in the
project archive.

You can also use relative paths or environment variables when locating
shared project files or referring to files located outside the project’s directory
structure.

L) For more information, see “Using environment variables” on page 66
and “Using relative paths” on page 67.

Archive location

The archive location of the contents of the selected entry. The archive
location can be the same as or different from the source location.

All archive locations are relative to the archive root directory.

Any path you specify identifies the directory structure in the archive. For
example, specifying src\com\proverb would include those files and
directories in the archive with src\com\proverb as the directory structure in
the archive.

An asterisk (*) indicates that you want to include all files in the specified
directory, but not any nested subdirectories.

Add Entry

Lets you add a file to the project.

Add Directory

Lets you add a directory (and optionally subdirectories) to the project.

Edit

Lets you edit the selected entry name or location.

Delete

Lets you remove the selected project entry.

Edit Excludes

See “Excluding individual files from a project directory” on page 69.

L) For information on adding an entry or directory, see “Adding source files to a project” on
page 58. For information on removing entries, see “ Removing files, directories, and subprojects
from projects’ on page 70.

Select the project entry you want to modify by either double-clicking the entry or selecting the
entry and clicking Edit.

The Edit archive entry dialog that appears depends on whether you are modifying afile, a
directory, or a subproject entry.
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+ Thefollowing dialog appearsif you selected afile. The settings on this dialog are the same as
on the Add to Project dialog. For more information, see “Adding to projects’ on page 58.

K3 Edit archive entry @

File: k:b)deNdProjeds\Customheader.jspl

() Add the file to the root of the archive.

(®) Add the file to the archive at this location: header.jsp

+ Thefollowing dialog appearsif you selected adirectory. The settings on this dialog are the
same as on the Add to Project dialog. For more information, see “Adding to projects’ on

page 58.

File: }esourcesl

Include subdirectories

(23 Add the files to the root of the archive.

(®) Add the files to the archive at this location: }NEB-INF.rcIasses.fcom.l‘proverb

Thefollowing dialog appearsif you selected a subproject. The settings on this dialog are the

same as on the Add to Project dialog. For more information, see “ Adding subprojectsto a
project” on page 61.

B2 Edit archive entry @

File:  [C:textendProjects \WMyEJEMYEJE spf]

Include in parent archive

(®) Add the generated archive of the subproject to the parent archive,

(23 Add the contents (individual files) of the subproject to the parent archive.

(®) Add the child archive to the root of the parent archive.

(23 Add the child archive at this location:

6 Click OK after you have modified the entry.

Excluding individual files from a project directory

Although it's common practice to add entire directoriesto a project, you may sometimes have afew files
in such directories that don’t belong in the project. To handle this situation, you can exclude individual
filesfrom any directory you've added to a project. You can also include afile once again if you need it.

> To excludefinclude files:

1

On the Project tab of the Navigation Pane, open adirectory you've previously added.
2

Right-click afile you want to exclude, then select Exclude from Project from the popup menu.

Once afileisexcluded, it isno longer used in the project. It appears gray (and in parentheses) on
the Project tab.
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To bring an excluded file back into the project, you can right-click it and select Includein Project
from the popup menu.

Alternatively, you can exclude/include files by editing the exclusions list for adirectory in the Project
Settings dialog:

> To edit the exclusions list:

1
2
3

5
6

Choose Project>Project Settings.
Select the Contentstab.

Select the directory entry whose exclusions list you want to edit, then click the Edit Excludes
button.

When the Edit Exclude Definitions dialog displays, you can do the following:

If you want to Do this
Add a file to the list (to exclude it from the Click Add, then choose that file in the target
project) directory.

Remove a file from the list (to include it in the Select that file from the list, then click Delete.
project once again)

Click OK to close the Edit Exclude Definitions dialog.
Click OK to close the Project Settings dialog.

Removing files, directories, and subprojects from projects

There are two ways to remove items from a project: using the Project Settings dialog or using the
Remove From Project popup menu in the Project tab. Removing a project’s source files or directories
in the exteNd Director devel opment environment does not delete them from your hard disk. It just
removes the entry (or rule) that refersto thefiles or directories.

> To remove afile using the Project Settings dialog:

1
2
3

Choose Project>Project Settings.
Select the Contentstab.

Select the entry or entries you want to remove from your project. Press Shift+Click to select
contiguous entries. Press Ctrl+Click to select noncontiguous entries.

B2 Project Settings @
Project: [ProverbFinel [v]
rGeneraIT Contents rClasspathJ'Dependencies]
Source location Archive location |

[VWEB-IMFY [VWEB-IMF/

jsps\ =Root of Archive=

srcl WEB-INF fclasses!

resources\ WEB-IMF iclasses/comiproverh/

W%STRUTS_DIR%\ars\struts jar WWEB-IMF fib/struts jar

FSTRUTS_DIR%:tlds\ [VWEB-IMF/

[ Add Entry... l [ Add Directory... l [ Edit... l [ Delete l | |

4 Click Delete.
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5 Click OK to perform the deletion. Click Cancel to close the dialog without performing the
deletion.

If you clicked OK, exteNd Director removes the entry or entries so that they are no longer referred
toin the project.

Using the Remove From Project popup menu

You can also right-click thefile or directory you want to removein the Project tab of the Navigation Pane.
Choosing Remove From Project removes the project entry from the Project Settings definition (shown
above and also reflected in the SPF file) asfollows:

+ When you remove an explicit file (one that does not refer to any other files contained in any nested
directories), exteNd Director simply removes the entry so that it is no longer referred to in the
project.

+ When you remove a directory that was added to a project as part of nested subdirectories, exteNd
Director prompts you to confirm that you want to remove the whole tree from the project.

+ You can remove a subproject by selecting it in the top part of the Navigation Pane (one subproject
at atime).

You get alist of the directory treesto be removed. For example, if you select to remove src\a\b\c, you are
prompted that thiswill cause the src directory tree entry to be removed; if you confirm that thisis OK,
exteNd Director removes the entire tree from the project.

Renaming a project

In rare cases, you may need to rename a project (the name preceding .SPF). Although in general you
never directly edit aproject file, you must do so in this situation.

> To rename a project:
1 Using your operating system, rename the project file.

2 (Optional) On the Contents tab of the Project Settings dial og, change the classes directory to match
the revised project name. This ensures that the new project name will appear as a subdirectory of
the build directory.

3 (Optional) Update the project name in the deployed object and the URL element in the depl oyment
plan.

Step 2 and Step 3 are necessary only if you want to keep all project names consistent. The project will
build without them.

Compiling, building, and archiving

The exteNd Director development environment provides the tools you need to compile individual Java
sourcefiles, build a complete project, and package the components in a 2EE-compatible ar chive for
deployment to a J2EE server. This section describes the procedures for:

+  Specifying build settings
+ Using the commands
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Specifying build settings
Specifying settings for your compiles and builds includes:

+ Defining the Java compiler
+ Defining the project classpath

Defining the Java compiler

By default, the exteNd Director development environment uses the Javac 1.3 compiler. You can use the
Build tab of the Preferences dial og to specify adifferent compiler. You can also specify optionsthat you
want sent to the compiler each time a Javafile is compiled.

L) For moreinformation, see “Build preferences’ on page 26.

Defining the project classpath

The project classpath defineswhereto find the components that your source code references. You can use
environment variables when editing a project classpath.

L For moreinformation, see “Using environment variables’ on page 66.

exteNd Director constructs the project classpath using these values:

Item Description

Defaults By default, the exteNd Director development environment uses:
+ The standard JDK default classpath (for all projects)

+ The JAR file that provides the J2EE API packages needed for compiling J2EE
projects. For J2EE 1.2 projects, the file is j2ee_api_1_2.jar; for J2EE 1.3
projects, the file is j2ee_api_1_3.jar.

If the J2EE API JAR file is accidentally removed from the classpath, you can
find it in the Novell exteNd tools\compilelib directory.

Project contents  The Contents tab of the Project Settings dialog lists the components that you've
added to a project. exteNd Director adds these items to the project’s classpath in
the order you added them to the project.

Classpath If your project has build dependencies on classes (for example, a WAR that
contains a servlet that references an EJB), JARs (such as a Struts JAR), or
related project files (like an EJB JAR and an EJB-client JAR), you can list these
build dependencies using the Classpath/Dependencies tab of the Project Settings
dialog.

You can resolve the build dependency by adding either the related project’'s SPF
file or its archive to the classpath. It is recommended that you put the project’s
SPF file on the classpath, because:

« If you put the project file on the classpath, exteNd Director can determine when
the related project has changed and if the related project needs to be rebuilt.
This ensures that you always have the most recent archive.

« If you put the archive on the classpath, exteNd Director cannot determine if the
project has changed (which might result in the use of outdated files).

Parent project classpaths If youhaveaproject that contains subprojects, exteNd Director buildsthe
components and constructs the parent project’s classpath as follows:

1 Buildsany referenced projects before it builds the parent project.

The referenced projects are specified in the Contents tab or Classpath/Dependencies tab of the
Project Settings dialog.
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2 If thereferenced projects build successfully, exteNd Director builds the parent project using the
following:

2a The parent project’s contents
2b The parent project’s classpath

2c¢ Thereferenced project’s classpaths (which are constructed following the same rules—the
contents, the classpath, and any referenced projects)

Suppose you have an EAR project, and the EAR contains a WAR (a subproject), and the WAR
contains a utility JAR. exteNd Director constructs the JAR's classpath first, then the WAR's

classpath.

> Toaddtoa project classpath:
1 Withthe project open, choose Project>Project Settings.
2  Select the Classpath/Dependencies tab and select a classpath entry.

B3 Project Settings @

Project: IProveerinaI [~]
General || Contents | Classpath/Dependencies

Classpath entries:

TRUTS_DIR¥Mjars\struts, jar
NOVELL_EXTEND_DIRECTOR_DEV_HOME%\compilelib\jZee_api_1_3.jar

In addition to directories and JAR files, you can add other project files (SPF files) to this project's

classpath. Before this project is built, any SPF files listed here will automstically be built, and
their generated archives will be used in the classpath.

[ Add Entry... ” Add Directory... ” Edit... ” Delete l

3 Click Add Entry or Add Directory.
A selection dialog displays.

4 If adding files, click Browse and navigate to the appropriate directory and select one or more files
(archivesor project files) and click Open. You can press Ctr|+Click to add multiple noncontiguous

files and Shift+Click to add multiple contiguous files.

Instead of browsing to filesin the dialog, you can also directly type one or more filesto add to the
project’s classpath. Enclose each entry in quotes and separate the entries with spaces. When typing,

you can specify environment variables (see “Using environment variables’ on page 66).

If adding a directory, type the directory (specifying environment variables if desired) or click
Browse and select the directory.

5 Click OK.
6 Repeat Step 3 and Step 4 for any other required items.
7 (Optional) To edit asingle classpath entry:

7a Select the entry.

7b Click Edit and modify the entry in the dialog.

7c Click OK.

8 When you have added, positioned, and edited all required classpath entries, click OK to close the

Project Settings dialog.
You can now build the open project.
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Using the commands

You can use the items on the Proj ect menu to compile individual Javafiles, build an entire project, or
create a project ar chive—or you can right-click afile, project, or archive in the Navigation Pane to run
the popup menu items. The menu items are:

Project menu item What it does

Compile Compiles the currently open Java file.

(Does not perform checking for interdependencies between the currently open
file and other files in the project and its subprojects.)

NOTE: Compile is not available in the popup menu that appears when you
right-click a project file in the Navigation Pane.

Build 1 Compiles all files in the currently open top-level project and any subprojects.
Performs dependency checking on modified files to avoid unnecessary
recompilations.

2 Saves the project's modified files if the Always save modified files before
compiling preference setting is enabled. For more information, see “Setting
preferences” on page 24.

3 Writes the generated class files to the locations specified in the Project
Settings dialog.

Rebuild All 1 Compiles all files in the currently open top-level project and any subprojects
regardless of what has been modified.

2 Saves the project’s modified files if the Always save modified files before
compiling preference setting is enabled. For more information, see “Setting
preferences” on page 24.

3 Writes the generated class files to the locations specified in the Project
Settings dialog.

Build and Archive 1 Executes the functionality described under the Build command (recompiles
files subject to dependency checking).

2 Creates the archives defined by the top-level project and its subprojects.

Rebuild All and 1 Executes the functionality described under the Rebuild All command
Archive (recompiles all files in the project).

2 Creates the archives defined by the top-level project and its subprojects.

> To compile a Java file:

+ WithaJavafile open, select Projects>Compile.

exteNd Director compiles the Java file and writes the compile messages to the Output tab of the
Output Pane.

> To build a project:

+ With aproject open, select Projects>Build.
exteNd Director writes any build messages to the Output tab of the Output Pane.

> To create an archive:

+ With aproject open, select Projects>Build and Archive.
exteNd Director writes any build or archive messages to the Output tab of the Output Pane.
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Building from the command line

You can use acommand-linetool (xdbuild) to build projects outside of the exteNd Director development
environment.

> To build a project from the command line:
1 Open acommand window.
2 Make current the Novell exteNd tools\bin directory (it contains xdbuild).
3 Issuethefollowing command:

xdbuild projectFile operation

where:

Argument Description

projectFile Path to the project (.SPF) file for the project you want to build

operation One of the following:

+ build—Builds and creates the archive(s) for the specified project (equivalent
to selecting Project>Build and Archive)

+ rebuild—Rebuilds and creates the archive(s) for the specified project
(equivalent to selecting Project>Rebuild All and Archive)

+ clean—Removes all files from the project’s build directory and deletes the
archive(s) (no equivalent in the development environment)

NOTE: xdbuild displays messages while it processes the project.

For example, the following command builds and creates the archive for the myApp exteNd Director
project (if changes had been made since the last time the project was built and archived):

xdbuild c:\myProjects\myApp\myApp.spf build

NOTE: The development environment and xdbuild use Apache Ant to do the build processing. For more
information on using Ant—including additional command-line options you can provide with xdbuild and
how to use Ant to do your own customized processing—see “Using Ant” on page 43.

Validating archives

You should validate your archive's deployment descriptor before attempting to deploy the archive.
Selecting Project>Validate Archive runs Sun’s Verifier class.

Validation process When validating, exteNd Director:

1 Buildsand archives the project.

2 Validates the deployment descriptor of the project archive against both the deployment descriptor
DTD (specified by the J2EE specification) and the contents of the archive.

3 Validates the deployment descriptors of any subproject or prebuilt archives specified in the top-
level deployment descriptor.

NOTE: Any subproject that is not listed in the parent project’s deployment descriptor will not be
verified.

4 Writes output messages.

Validation output Validate Archive writesinformation to:

+ TheOutput tab of the Output Pane
+ The projectname-chk.txt file (located in the project root directory)
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In the Output tab of the Output Pane, you can double-click the line containing the string projectname-
chk.txt to open that filein the Text Editor. The projectname-chk.txt file displays:

+ Thearchive that was tested
+ Thetypeof errors or warnings (if any) that were found

> To validate a project archive:
1 Withthe project open, select Project>Validate Archive.
Selecting this menu item builds the archive and (if successful) validatesit.
2 After the process runs, check the Output tab of the Output Pane.
3 If there are validation errors, double-click the following text in the Output Pane:

Look in file "projectdir\projectname-chk.txt" for detailed results on test

assertions.

The projectname-chk.txt file opens.
When you are through noting and fixing the errors, you can try validating the archive again.
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Source Editors

The Novell exteNd Director devel opment environment provides two sets of editors, one set based on
open-source NetBeans editors and the other set native to the devel opment environment:

In this set The editors are

NetBeans-based editors Java Editor

JSP Editor

HTML Editor

XML-related editors and CSS Editor

Native editors Text Editor

Text views of the Deployment Descriptor Editor and Deployment Plan
Editor

Nondefault versions of the Java, JSP, and HTML editors

This chapter describes the basic functionality of these editors:

+ Common features
+ The NetBeans-based editors
« Thenative editors

Specialized features Other chaptersin this guide cover the specialized features of the following
editors:

o Chapter 4, “XML Editors’

o Chapter 5, “XSL Editor”

+  Chapter 6, “CSS Editor”

o Chapter 11, “WSDL Editor”

+ Chapter 16, “Deployment Descriptor Editor”

+ Chapter 17, “Deployment Plan Editor”

Common features

This section describes features common to al of the editors:

+ Standard editing features

+ Editor preferences

+ Using text abbreviations

+ Changing case

+ Changing spaces, tabs, and indentation
o Searching across multiple files
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+ Regular expressions for text searches

Standard editing features
All of the editors provide these text-editing features:

To perform this function Use this menu item

Cut, copy, and paste Under Edit:
« Cut (or Ctrl+X)
+ Copy (or Ctrl+C)
+ Paste (or Ctrl+V)

Undo and redo Under Edit:
+ Undo (or Ctrl+2)
+ Redo (or Ctrl+Y)

Select all text Under Edit:
« Select All (or Ctrl+A)

Toggle the display of line  Under View:

numbers + Line Numbers (or Ctrl+L)

Find and replace Under Edit:
+ Find (or Ctrl+F)
« Find Next (or F3)
+ Replace (or Ctrl+R)

NOTE: You can also search several files at once. See “Searching across
multiple files” on page 79.

NOTE: The native editors provide support for regular expression search.
See “Regular expressions for text searches” on page 80.

Move cursor to a line Under Edit:
+ Go To Line (or Ctrl+G)

Editor preferences

Much of the editor display and behavior can be configured in the Editing tab of the Preferences dialog,
which you can access using Tools>Prefer ences. Thistab contains settings such asfont size displayed in
the editors, spaces per tab character, whether to show line numbers, and so on.

L For details, see “Editing preferences’ on page 27.

Using text abbreviations

You can define abbreviations that can be expanded to one or more lines of text. For example, you can
specify that aword can expand to a predefined language construct. The abbreviation main might be
defined to expand to this code in a Javafile:

public static void main(String args|[])

{
}
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The abbreviations defined in the exteNd Director devel opment environment appear on the Editing tab of
the Preferences dialog (Tools>Preferences). From this dialog you can define new abbreviations and
change or delete existing abbreviations. For details, see “ Abbreviation preferences’ on page 27.

Once you have defined an abbreviation, you can replace its name with the associated expanded text by
pressing Ctrl+U (or by right-clicking and selecting Text Tools>Complete Abbreviation).

Changing case

You can easily change the case of text.

To perform this function

Do this

Change case of word containing insertion Right-click and select:

point

+ Text Tools>To Uppercase
«+ Text Tools>To Lowercase

Changing spaces, tabs, and indentation

You can manipulate spaces, tabs, and indentation in text.

To perform this function

Do this

Change spaces to tabs or
tabs to spaces

Right-click and select:
+ Text Tools>Spaces to Tabs
« Text Tools>Tabs to Spaces

If you select text before choosing these menu items, only that text is
affected; if nothing is selected, the entire file is affected

Remove trailing whitespace

Right-click and select:
+ Text Tools>Remove Trailing Whitespace

If nothing is selected, this action works on the current line; otherwise,
it acts on all selected lines

Change the indentation level

Right-click and select:
« Text Tools>Shift Right
+ Text Tools>Shift Left

You must select text on at least one line before you can select either
of these menu items

Searching across multiple files

You can search across multiple files at once. You can search through:

*
*
*

*

> To search across multiple files:
1

All files open in the exteNd Director development environment

Filesin all open projects

Files in a specified open project
Specified files on the file system

Select Tools>Find in Files or press Ctrl+Shift+F.
The multiple-search Find dialog displays.
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NOTE: You can also access the multiple-search feature from the standard Find dialog in the native
editors by clicking the Find in Files button.

2 Specify the following:

Field Description

Search for The text to search for. You can select previously searched text.

Search in The set of files you want to search through.

Direction Whether to search forward or backward.

Match case Whether the found text must match the case of the search text.

Match whole word Whether the found text must be complete words.

Regular expression Regular expression to search for. For details, see “Regular expressions

for text searches” below.

3 Click OK.

exteNd Director searches through the specified files. All lines of text containing matching text are
listed in the Find tab of the Output Pane.

4  Todisplay the found text, double-click the line of text in the Output Pane. You can view each
instance of found text in its corresponding sourcefile:

o Select Tools>Next Occurrence (or press F4)
+ Sdlect Tools>Previous Occurrence (or press Shift+F4)

Regular expressions for text searches

Sometimes searching for aliteral string istoo limiting. For example, you may want to search for aword
starting at the beginning of aline or two words separated by any number of spaces. The text-based editors
in the exteNd Director devel opment environment support the use of regular expressions—patterns for
describing string matching—to augment the usual search capabilities. Regular-expression search is
availablein the Tools>Find in Files dialog and in the Find dialog invoked from a native editor.

This section provides the following information:

+ Using regular expressions in search operations
+ Regular-expression reference

Using regular expressions in search operations

80

In addition to allowing you to type regular-expression syntax directly into the Search for text box, the
Find dialog hasaregular expression helper menu you can use in constructing regular-expression
searches.

Sel ecting ahel per menu item appendsto the expression one or more charactersthat make up asyntactical
building block. For most regular-expression searches, you will need to use several of these syntactical
building blocks in combination with text you type directly into the Search for text box.

L) For more information on the regular expression helper menu items, see the “ Regul ar-expression
reference” on page 81.

NOTE: When doing regular-expression searches, you will not be able to use all the Find dialog search
options. For example, the Match whole word option becomes meaningless, since this choice is made
within the regular expression itself.

exteNd Director Utility Tools



> To use regular expressions in a search operation:
1

Select Tools>Find in Filesor select Edit>Find in a native editor.
The Find dialog displays.

Select the Regular Expression check box.

OR

Click theright arrow to the right of the Search for text box and make a selection from the regular

expression helper menu.

Type aregular expression in the Search for text box, or use a combination of literal text and
selections from the regular expression helper menu to construct your regular expression.

For example:
To match Enter
getText or setText [gs]etText
void followed by main, with any amount of white space between the two void\s+main
words

4  Click OK to begin the search.

Text matching the search criteria appears highlighted in the editor.

Regular-expression reference

Characters

Thetablesin this section explain the syntactical building blocks of regular expressions supported in the
exteNd Director devel opment environment. Many of these building blocks are available on the regular
expression helper menu.

There are several categories of building blocks for regular expressions:

*

*

* ¢ ¢ o

*

Characters

Character classes

Standard POSIX character classes
Nonstandard POSI X -style character classes
Predefined classes

Boundary matchers

Closure operators

Backreferences

Syntax Description

unicodeChar  Matches any identical unicode character

\

Used to quote a metacharacter (like *)

\\

Matches a single slash (\) character

\Onnn Matches a given octal character
\xhh Matches a given 8-hit hexadecimal character
\\uhhhh Matches a given 16-bit hexadecimal character

\t

Matches an ASCII tab character
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Syntax

Description

\n

Matches an ASCII newline character

\r

Matches an ASCII return character

\f

Matches an ASCII formfeed character

Character classes

Syntax

Description

[abc]

Simple character class

[a-zA-Z]

Character class with ranges

[~abc]

Negated character class

Standard POSIX character classes

Syntax

Description

[:alnum:]

Alphanumeric characters

[:alpha:]

Alphabetic characters

[:entrl:]

Control characters

[:digit:]

Numeric characters

[:graph:]

Characters that are both printable and visible (for example, a space is printable but not
visible, but an a is both printable and visible)

[:lower:]

Lowercase alphabetic characters

[:print:]

Printable characters (characters that are not control characters)

[:punct]

Punctuation characters (characters that are not letters, digits, control characters, or
space characters)

[:space:]

Space characters (such as space, tab, and formfeed)

[:upper:]

Uppercase alphabetic characters

Nonstandard POSIX-style character classes

Syntax

Description

[:javastart:]

Start of a Java identifier

[:javapart:]

Part of a Java identifier

Predefined classes

Syntax

Description

Matches any character other than newline
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Boundary matchers

Closure operators

Backreferences

Syntax  Description

\w Matches a word character (alphanumeric plus "_")
\W Matches a nonword character

\s Matches a whitespace character

\S Matches a nonwhitespace character

\d Matches a digit character

\D Matches a nondigit character

Syntax  Description

N Matches only at the beginning of a line
$ Matches only at the end of a line

\b Matches only at a word boundary

\B Matches only at a nonword boundary

All closure operators (+, *, ?, { m,n}) are by default greedy, meaning that they match as many elements
of the string as possible without causing the overall match to fail.

Syntax Description

A* Matches A zero or more times
A+ Matches A one or more times
A? Matches A zero or one time
A{n} Matches A exactly n times
A{n,} Matches A at least n times

A{n,m}  Matches A at least n but not more than m times

You can refer to the contents of a parenthesized expression within aregular expression itself using a
backreference. Thefirst backreferencein aregular expression is denoted by \1, the second by \2, and so
on. For example, the expression:

([0-91+)=\1
will match any string of the form n=n (like 0=0 or 2=2).
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The NetBeans-based editors

The core editorsin the exteNd Director devel opment environment are based on NetBeans, an open-
source Java-based framework and set of editors. These editors are:

+ JavaEditor

+ JSPEditor

+ HTML Editor

+ XML-related editors and CSS Editor (these editors have some different features than the other
NetBeans-based editors; see Chapter 4, “XML Editors’, Chapter 5, “XSL Editor”, Chapter 6, “ CSS
Editor”, and Chapter 11, “WSDL Editor”)

NOTE: Previous releases of the exteNd Director development environment used native versions of the
Java, JSP, and HTML editors. The native versions are still provided and you can configure the
development environment to use them instead of the NetBeans versions. See “Using the native Java, JSP,
or HTML editor” on page 89.

The following sections describe the NetBeans-based editors:

+ Color coding

+ Code completion

+ Adding filestypes edited by NetBeans-based editors
+  Other editing support

Color coding

The NetBeans-based Java, JSP, and HTML editors col or-code syntactic elementsto make it easy for you
to read your code.

The Java Editor uses special colors for these elements:

Syntactic element  Color

Java keyword Blue
Method call Bold black
String literal Red
Numeric literal Gray

Matching brace Magenta

Comment Green italics

TheHTML Editor usescolorsfor these elements:

Syntactic element Color
Tag Blue
Tag attribute Green
Attribute value Red

Character reference  Red

SGML declaration Orange

Matching brace Magenta

Comment Gray italics
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The JSP Editor usesthe same colors for Java components as the Java Editor and the same colors for
HTML components asthe HTML Editor, plus:

Syntactic element Color

Block of Java Orange background

JSP tag/directive Bold blue with gray background
JSP tag attribute Green

JSP tag attribute value  Magenta

JSP comment Bold gray

Code completion

Asyou code Javain the Java Editor (or on aJJSP pagein the JSP Editor), you can use the code completion
feature. Asyou type, you can display alist of possible classes, methods, variables, and so on that can be
used to compl ete the Java expression.

The elements displayed in the Java code completion box are defined by par ser databasefiles. The
exteNd Director development environment ships with predefined parser files that include the following

classes:
+« JDK14
s« Antl5

+ Novell exteNd Web Services SDK (com.sssw.jbroker.web packages)

You can create your own parser database files to make your own classes available for code completion.
For details, see“ Creating parser database files’ on page 86.

> To complete a Java expression:

1 Inthe JavaEditor or in ablock of Java codein the JSP Editor, type the first few characters of the
expression, such as:

String srcname;
srcname.

2 Press Ctrl+Space or Ctrl+)\, or pause after typing a period, acomma, or the keyword new or
import (followed by a space).

The code completion box is displayed, providing ascrolling list of possible classes, methods,
variables, and so on that can complete your expression.
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* Comparator CASE_INSENSITIVE_ORDER [~
public clagtharcharAtiing
i Object cloned throws ClaneMNaotSuppontedException e
int compareTaiOhject) | |
int compareTo{String —
int compareTolgnareCase(String
String cancat{String)

boolean contentEqual={StringBuffer
Cvivey i b o Ty I! 0

private
private
private
String sy

srenaue. |

£¢ Properties
/:(-:(-
*# Return the proverb text. B
=7 [~ ]

<] | 2]

In the preceding screen, the box lists methods and fields available for strings.
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For methods and fields, the code completion box displays only static or only nonstatic options,
depending on the context of your code. The options are color-coded:

+ Classes, methods, and exceptions are red
+ Interfacesare gray
+ Fieldsareblue
3 While the code completion box is displayed, you can do the following:

Do this In order to

Continue to type Dynamically update the list of items in the code completion
box based on your current entry

Select an item and press Enter Insert an item into your code and close the code completion
box

Select an item and press Insert an item into your code and keep the code completion

Shift+Enter box open

Press Tab Insert into your code the letters that are common to all the

items in the list, and keep the box open

Press Escape Close the box without inserting anything

Inserting methods If you select a method with arguments, the method is inserted up to the point of
the first argument. If you specify that argument and type a comma, the compl etion box opens again so
you can insert in the next argument, and so on.

The code completion box displaysthe datatype of the entered argumentsinitstitle; it displaysaquestion
mark if it can’t recognize the type. If you enter an argument that does not match any of the recognized

argument listsfor the method name, all the recognized methods are displayed (along with their argument
list), and an asterisk (*) appears for the unrecognized argument(s) in thetitle of the code compl etion box.

Creating parser database files

Theitems displayed in the code completion box are defined by par ser database files. You can have the
exteNd Director devel opment environment create database files of your own classes so that they are
listed in the code completion box when appropriate.

> To create the parser database files:
1 Openaproject.
Build the project.
Select Tools>Preferences.
Select the Editing tab and expand the Code Completion section.

To add your parser files to the same database (directory) asthe predefined files, select the directory
in the Java Completion Directories box. To put the filesin a different database (directory), click
Add, specify the directory, and select it.

6 Click Create.
The Update Parser Databases dialog displays.
7  Specify the following information:

o~ W N

Setting Description

Parser database file prefix The names of the parser files that will be created. exteNd
Director will create two files: prefix.jcb and prefix.jcs.
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Setting Description

Java source file directory The root of the directory containing your project’s source files,
such as c:\myProject\src

Classes, Methods, and Fields  The visibility of the objects you want to include in the database

8 Click OK to add the files to the parser database.

If you later make changes to your project and want the changes to be reflected in the code compl etion
lists, you must recreate the parser database files.

Adding files types edited by NetBeans-based editors

By default, the exteNd Director devel opment environment is configured to edit .java, .jsp, and .html files
with the NetBeans-based editors. You can specify additional file types to edit with these editors. For
example, you might have .htm files that you want to edit with the NetBeans-based HTML Editor. You
would add .htm as afile type for the HTML Editor.

> To edit additional file types with NetBeans-based editors:
1 Select Tools>Preferences.
2 Select the Editing tab and expand the Editor Associations section.
Thislists the NetBeans kits that are installed and allows you to specify which you want to use.
Thelist at the bottom maps file extensions to a NetBeans kit.
3 Toaddafiletype, click Add.
Specify the file extension (wild cards are not supported) and the appropriate NetBeans editor kit.
5 Click OK.

The additional file typeislisted in the Extension mappings table. When you open afile with the
specified extension, it will open in the associated NetBeans-based editor.

N

NOTE: You can also specify that you do not want to use a NetBeans-based editor to edit .java, .jsp, or
.html files (in which case you get the corresponding native editor). For details, see “Using the native Java,
JSP, or HTML editor” on page 89.

Other editing support
The NetBeans-based editors also provide the following special editing features.

Navigating and selecting text

Keys Description

Alt+Shift+T Moves the insertion point to the top of the window

Alt+Shift+M Moves the insertion point to the middle of the window

Alt+Shift+B Moves the insertion point to the bottom of the window

Alt+J Selects the word the insertion point is on, or deselects any selected text
Ctrl+Up Arrow Scrolls the window up without moving the insertion point

Ctrl+Down Arrow Scrolls the window down without moving the insertion point
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Deleting text

Keys Description

Ctrl+E Deletes the current line

Ctrl+H Deletes the character preceding the insertion point

Ctrl+wW Deletes the current word or the word preceding the insertion point
Searching for text

Keys Description

Ctrl+F3 Searches for the word the insertion point is in and highlights all

occurrences of that word

F3 Moves the insertion point to the next occurrence of the found word

Shift+F3 Moves the insertion point to the previous occurrence of the found word

Alt+Shift+H Toggles highlighting of words

Changing indentation

Keys Description

Ctr+T Shifts text in line containing the insertion point to the right

Ctrl+D Shifts text in line containing the insertion point to the left
Bookmarks

Keys Description

Ctrl+F2 Sets or unsets a bookmark at current line

F2 Goes to next bookmark

The native editors

The core editorsin the exteNd Director development environment are based on NetBeans and have the
features described above. The following editors are native to the devel opment environment and have a
different feature set:

+ Text Editor
+ Text views of the Deployment Descriptor Editor and Deployment Plan Editor
+ Non-default versions of the Java, JSP, and HTML editors

The following sections describe the native editors.
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+ Changing line ending characters

+ Multiple clipboard support

+ Viewing and changing read-only and read-write attributes
+ Using the native Java, JSP, or HTML editor

+ Inserting custom tagsin a JSP page

Changing line ending characters
You can right-click in the editor and select:
+ Text Tools>Convert to UNIX Line Endings to convert all DOS-style line ending charactersto
UNIX-style line ending characters
e Text Tools>Convert to DOS Line Endingsto convert all UNIX-style line ending characters to
DOS-style line ending characters

NOTE: Changing line endings causes no visual change in the editor.

Multiple clipboard support

You can copy or move multiple instances of text. The editor keeps track of your most recently used
clipboards. Copying and cutting multipletimes createsaclipboard with multiplelistings. When you press
Control+Shift+V, the editor lets you select which text to paste.

Viewing and changing read-only and read-write attributes

When you open afilein anative editor, the bottom-right corner of the exteNd Director development
environment displays whether the file has read-only (RO) or read-write (RW) permission. If afileisin
RO mode, you cannot make changesto it in the editor. You can switch between RO and RW mode by
clicking on thisindicator.

Switching from RO to RW mode enables you to make changesin the editor. However, the ability towrite
tothefile (for example, using File>Save) is still controlled by the file system permissions for that file.
You cannot save changesto afile unless the file is marked writable by the file system.

Using the native Java, JSP, or HTML editor

By default, the exteNd Director development environment uses NetBeans-based Java, JSP, and HTML
editors (see “ The NetBeans-based editors’ on page 84). If you want, you can use the native versions of
these editorsin order to get the functionality described above for the native editors (plus, with the native
JSP Editor, you can use the Custom Tag Wizard; see“ Inserting custom tagsin a JSP page” on page 90).

> To use the native Java, JSP, or HTML editors:
1 Select Tools>Preferences.
2 Select the Editing tab and expand the Editor Associations section.
Thislists the NetBeans kits that are installed and allows you to specify which you want to use.
Thelist at the bottom maps file extensions to a NetBeans kit.

3 If you do not want to use the NetBeans-based editor for afile type (and instead want to use the
native editor), select the file type in the Extension mapping table and click Remove.

4 Click OK to confirm.

File types no longer inthe list will use the corresponding native editor, providing the features described
for the native editors.
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Inserting custom tags in a JSP page

In JSP pages, custom tags enable you to extend the functionality provided by standard JSP tags, either by
writing your owntag library or by using atag library provided by athird party, such asthe Jakarta project.
Tag libraries consist of the Java classesthat provide functionality for the tags and atag library descriptor
file, an XML document that describesthe tag library.

You import atag library into a JSP page using ataglib directive that specifies the location of the tag
library descriptor file and declares an identifier that you can use as a prefix to reference the various tags
in that library. For example:

<%@ taglib uri="/WEB-INF/tlds/app.tld" prefix="apptags" %>

references atag library called app.tld, located in the /WEB-INF/tlds directory in the archive. You can
refer to tagsin the library using the apptags prefix. For example, if the tag library contains atag called
AskUser Name, you could create an instance of that tag in the JSP page using thisline:

<apptags:AskUserName></apptags :AskUserName>

The Custom Tag Wizard

90

The native JSP Editor provides a Custom Tag Wizard that enables you to easily insert custom tagsinto a
JSP page.

> To insert JSP custom tags using the Custom Tag Wizard:

1 Create the classes and descriptor files for your tag library.

2 Add the classes and descriptor filesto your project. A typical location for classfilesis a WEB-
INF/classes directory; for descriptor files, it istypically WEB-INF/tlds.

3 Edit the JSPfile in which you want to use the custom tags, adding ataglib directive to import the
tag library.

4 Position the cursor at the point in the JSP file where you want to insert a custom tag.

5 Sedlect Edit>Insert Custom Tag>Custom Tag Wizard.

NOTE: You must be using the native JSP Editor to access this wizard. See “Using the native Java,
JSP, or HTML editor” on page 89.

If the page has more than one taglib directive, alist of all tag libraries specified on the page
displays. For example:

ﬂ Insert Custom Tag ﬂ

Select a Custom Tag Library

struts-bean tld --= strutshean
struts-html tld --= strutshtml

Help

Select the tag library you want to use and click Next.

6 If thewizard cannot find the tag library specified, it prompts you to locate that tag library on your
file system.
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7 Onceyou have specified the tag library, alist of al tags contained in that library displays. For
example:

ﬂ Insert Custom Tag ﬂ

Select a Custom Tag

hase ﬂ
cancel

checkhox

errors

file |

=BackiFinish| Cancel| Help

8 Select thetag you want to insert and click Finish. The custom tag code appearsin the JSP file. For
example:

<html> o
<jsp:useBean id="clock™ scope="page”™ class="util.JspCalendar™/>
<jsp:ruseBean id="sgl"™ scope="request” class="util.Jsp3IQL"/ >

<%[@ taglib uri="SampleTags” prefix="3auple™ %>
<%[@ taglib uri="CustonTags” prefix="Custon” %>

<hd=Uze a tay library</hd-
<3ample:dttributeTay mnessage=""></Janple: AtcributeTag>

<hd>Use the implicit Request object</hd-

<ul>

<1lixServer name: <%= request.getierverName () %>
<1lixServer port: <%= request.getierverPort() %>
<1i%HTTP method: <%= request.getMethod() %>

</ ulx

<h4-Use a Bean to access date information</hds

<ulx it
4 »

In this example, the following lines were added manually in Step 3:

<%@ taglib uri="SampleTags" prefix="Sample" %>

<%@ taglib uri="CustomTags" prefix="Custom" %>

The wizard added this line to instantiate the custom tag:
<Sample:AttributeTag message=""></Sample:AttributeTag>

9 If necessary, modify the code inserted by the wizard to complete the tag specification. For example,
in the tag in the preceding example you would specify a value for the message attribute.

Source Editors 91



92 exteNd Director Utility Tools



XML and CSS

These chapters present the exteNd Director utility tools for working with XML and CSS files:

e Chapter 4, “XML Editors”
e Chapter 5, “XSL Editor”
e Chapter 6, “CSS Editor”
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About XML

XML Editors

This chapter describes the basic facilities that the Novell exteNd Director devel opment environment
providesto work with XML and XML -related files. It contains the following topics:

s About XML

+ XML inthe development environment
+ Using the XML Editor

+ Creating and opening XML documents
+ Working with Schemas and DTDs

+ Editing an XML document

+ Validating an XML document

+ Searching an XML document

¢ Styling an XML document

+ Maintaining the XML catalog

+ Keyboard shortcuts

XML (Extensible Markup Language) is alanguage designed to facilitate the exchange of data between
computer systems (which can be of different types) and applications on the Web. XML isaproject of the
World Wide Web Consortium (W3C). It isa standard, public format.

Unlike HTML, XML isextensible. It isametalanguage, alanguage that describes other languages.
With XML, you can define customized markup languages to describe any type of document structure.
XML can be used to specify the structure of anything from arecipe (which might consist of descriptions,
ingredients, preparation steps, and so on) to a Web application (J2EE deployment descriptors are XML
documents).

The definition of an XML document is specified by either aDTD (Document Type Definition) or a
Schema. DTDs, which are older, specify the structure of an XML document. They specify the names of
elements, attributes, and entitiesthat can exist in aconforming XML document. DTDsal so specify where
the elements can be used, whether they are required, and so on.

Schemas are more recent and more powerful. They can specify the structure as well asthe content (data
types) allowed in XML documents. Unlike DTDs, Schemas are themselves XML documents.

The complete XML standard can be found at www.w3.org/XML.

TIP: Ifyou are new to XML, you might want to read the XML FAQ at www.ucc.ie/xml. Among other topics,
it describes the differences between Schemas and DTDs.
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XML in the development environment

The exteNd Director development environment provides broad support for working with XML files,
including:

*

XML-related wizards

o XML FileWizard to create an XML file

¢ XML Schema File Wizard to create a Schemafile

+ DTD to SchemaWizard to convert aDTD to a Schema
+ XML Catalog File Wizard to create acatalog entry file
o XSL FileWizard to createan XSL file

XML-related editors

+ XML Editor

+ XML Schema Editor

+ XML Catalog Editor

+ XSL Editor

You'll learn about these XML facilitiesin this chapter and in the “ X SL Editor” chapter.

Using the XML Editor

The XML Editor enables you to:

*

*

View and edit XM L documentsin asyntax-colored Source View or a Tree View

Createand modify document elements easily through the editor’s context-based code completion
and the Schema Guide window

Attach a Schema or DTD to an XML document

Detach a Schemaor DTD

Validate an XML document against a Schemaor DTD, and check for well-formedness
Convert aDTD to a Schema

Attach and edit a style sheet for an XML document by using the CSS Style Manager

Using the Source View

96

The Source View isapowerful XML sourceeditor. In addition to standard text editing features (including
cut-and-paste editing, undo and redo, and searching and replacing text) it supports these specialized
featuresfor editing XML files:

*

*

Context-sensitive code completion (see “Editing an XML document” on page 106)

Formatting of XML elements (see “Modifying text” on page 119 and “Changing indentation” on
page 120)

Navigating by XML elements (see “Moving the insertion point” on page 117)

Finding matching tags (see “Moving the insertion point” on page 117)

Bookmarks (see “Bookmarks” on page 120)

Specifying colors to display different types of information (see “XML color preferences’ on
page 30)

The XML Editor displaysthe current XML document in Source View if you click the XM L Sour ce View

tab.
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| s Personal.xml (3

k?xml version="1.0" encoding="UTF-5"%> |l
<personnel xsi:noNamespaceichemalocation="personal.xsd”
xnlns:ixsi="http: /fwmmr. w3, org/ 2001 AMLSchena-instance >

=person id="Eig.EBosz" >

~mame-<family-Boss<ffamily> <given-Big=_fgiven-—/name:

<emailxchief@foo. con<femail:>

<link subordinates="one.worker two.worker three.worker four.worker five.worker™f»
< fperson-

<person id="one.worker">
~mame><family-Morker<ffamily <given-0ne<fuyiven-—/names- -
<emailxoneffoo. con<femail:-
<url href="http://one.worker. com/" f>
<dink nanager="Eig.Boss"f>

< fperson-

<person id="two.worker >
~mame>-<family-Morker<ffamily> <given-Two<fuylven-—/names-
<emailxtwoffoo. con<femail-
<dink nanager="Eig.Boss"f>

< fperson-

<]
; ———
| E XML Source View || £8 XML Tree View |

Using the Tree View

The Tree View has special features designed to help you create valid XML documents quickly and easily
based on XML Schemas or DTDs. The Tree View supports:

+ Context-sensitive editing (see “Editing an XML document” on page 106)

+  Cut-and-paste editing (see “ Editing nodes” on page 110)

+ Drag and drop (see “Editing nodes’ on page 110)

+ Searching by name, value, XPath, or text (see “ Searching an XML document” on page 112)

+ Finding matching elements (see “Navigation and display” on page 116)

The XML Editor displaysthe current XML document in Tree View if you click the XML Tree View tab.

| s Personal.xml (3

=1 é XPath: I,-"personnel,-"person[l],-"name,-"family,-"t,ext(]
Results: text(Boss)

[ Document ke
ﬂ xml wersion="1.0" encoding="UTF-3"
= 4¢3 personnel
@ xsinoMamespaces... personal xsd
-ﬁs- xsT bt ey v 3.0rgf 2001 SKMLSchema-instance
- 4¢3 person
@ id BiyBoss #*
- 4¢3 name
- ¢3 family
|f|| boss | |
- 4¢3 given
[T Big
- ¢3 email

@ chiefi@foo.com
- 43 link

— (o

E:g WML Source View | 2 XML Tree View
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Tree View controls

You can use these controls to manipulate and navigate the tree:

Control

Description

(==

Expand all nodes.

You can also do this from the context menu; right-click a node and select View>Expand
All.

Collapse all nodes.

You can also do this from the context menu; right-click a node and select View>Collapse
All.

B

Display the Tree Filters dialog to show or hide particular types of nodes in the tree. The
default is to show all, but you can selectively show or hide any of the following:

« Attributes

+ CDATA

+ Comments

+ Namespaces

+ Processing Instructions
o Text

You can also do this from the context menu; right-click a node and select View>Filter.

XPath

You can do either of the following:

+ Enter an XPath expression in this control to navigate to a corresponding node in the
tree

+ Highlight a node in the tree to see its XPath expression in this control

The XPath control in the XML Editor’s Tree View is a subset of the XPath Navigator
described in the chapter on working with scoped paths and XPaths in Developing exteNd
Director Applications. See that chapter to learn about XPath expressions and how to use
them.

Expand node.

You can also do this from the context menu; right-click a node and select View>Expand
Node.

Collapse node.

You can also do this from the context menu; right-click a node and select View>Collapse
Node.

Tree View icons

Here's an explanation of theiconsthat display in the tree:

Icon  Description
B Document
< Element

@ Attribute

I CDATA
Comment
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Icon  Description

i

Namespace declaration

Processing instruction

Text value of an element; for example, the text value of
<myTag>some text</myTags>

is some text

Search result

Required attribute

Indicates that the XML cannot be parsed

Creating and opening XML documents

You can create new XML documents or work with existing ones.

> To create a new XML document:

1
2
3

9

R

Select File>sNew>File.
Onthe XML tab, select XML file.

To create a blank XML document, deselect Use Wizard and click OK. An empty XML document
is created and displayed in the XML Editor.

Tousethe XML File Wizard, select Use Wizard and click OK. The XML File Wizard displays. Go
through the wizard as follows.

Specify the name of the XML file and click Next.
Specify a Schema or DTD to associate with the XML file. You can:

+ Select aSchemaURI fromthelist of Schemasin the XML catal og; the corresponding file name
isdisplayed in the File Name field

+ Sdlectapublicor systemidentifier fromthelist of DTDsinthe XML catal og; the corresponding
file nameisdisplayed in the File Name field

+ Select aSchemaor DTD directly from the file system by clicking the browse(...) button and
selecting thefile

L) For more information about the XML catalog, see “Maintaining the XML catalog” on
page 113.

If you want the wizard to generate some skeletal contents for your XML file based on the selected
Schema or DTD, check the Create XML from XML Schema or DTD option; when you click
Next, the wizard will prompt you to choose a root element for the document.

Click Next.

Specify the location of the XML fileand click Finish.

The XML Editor displays the Schema Guide.

You can use the Schema Guide, or click Close to edit the file manually.

For information about the Schema Guide, see “Using the Schema Guide” on page 103.
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> To open an XML document:

1 Select File>Open.
2 Inthe Open dialog, select the XML file and click Open.

Thefile extension must be . XML or .TLD (for atag library descriptor file). The selected file opens
inthe XML Editor and the XML Editor menu appears on the menu bar.

NOTE: Other kinds of XML files may open in specialized XML editors, such as the XML Catalog
Editor or Deployment Descriptor Editor.

Finding Schemas and DTDs If the XML document specifies a Schemaor DTD, the editor searches
for it when opening the document. If the editor finds the Schemaor DTD, it attachesit to the XML
document. If the referenceis unqualified, the editor first looksin the XML catalog; if the editor doesn’'t
find the Schemaor DTD there, it looks in the directory containing the XML document.

If the XML Editor cannot find the referenced Schemaor DTD, you receive an error message in the
Output Pane and the document is opened without being attached to a Schema or DTD.

L For moreinformation, see “ Associating Schemas and DTDs with XML documents’ on page 100.

NOTE: The window title for an XML document specifies whether the document is attached to a Schema
or DTD.

Working with Schemas and DTDs

To work with the Schemas and DTDs for your XML documents, you need to know about these topics:

+ Associating Schemas and DTDs with XML documents
Converting aDTD to a Schema

Creating and editing Schemas

+ Using the Schema Guide

*
*

Associating Schemas and DTDs with XML documents

In order to use context-sensitive code completion and to validate an XML document, an XML Schema
(.XSDfile)oraDTD (.DTD file) must be attached to the document. If the editor doesn’t attach a Schema
or DTD when opening your XML document, you can usethe XML Editor menu to attach one, or you can
manually edit the document to specify a Schemaor DTD (and then refresh).

Attaching a Schema or DTD to a document

100

You can attach a Schemaor DTD that isin the XML catalog or elsewhere on the file system to an open
XML document. You can choose to attach the specified Schemaor DTD either temporarily or
permanently.

L) For more information about the XML catalog, see “Maintaining the XML catalog” on page 113.
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> To attach a Schema or DTD to an XML document:
Select XML Editor>Attach Schemaor DTD.

1

B Attach Schema or DTD @

O DTD

(Z) Schema or DTD from File

Permanent Attachment

Schema URI : I [~]

[C] Attach schema or DTD permanently.
WARMIMG: This might remove existing references to schemas,

Specify a Schema or DTD to associate with the XML document. You can:

*

Select a Schema URI from thelist of Schemasin the XML catal og; the corresponding file name
isdisplayed in the File Name field

Select apublic or systemidentifier fromthelist of DTDsinthe XML catalog; the corresponding
file nameisdisplayed in the File Name field

Select a Schemaor DTD directly from the file system by clicking the browse (...) button and
selecting thefile

Set the Per manent Attachment property to make this association either temporary or permanent:

*

If you uncheck Permanent Attachment, the Schemaor DTD associationisonly for the purpose
of context editing and validation in the current XML Editor session. The XML document is not
modified.

If you check Permanent Attachment, the XML document is modified to reflect the Schema or
DTD association. Note that this may remove existing Schema references.

Click OK.

The Schemaor DTD is now attached to your XML document. You can use the XML Editor’s
context support for editing, and you can validate your document.

Errors Any errorsthat occur when attaching a Schema or DTD are reported in the Output Pane.

Manually specifying a Schema or DTD in a document

Another way to permanently associate your document with a Schemaor DTD isto manually edit the
XML and then make the XML Editor aware of the association.

> To make a manual association and update the editor:

Edit the open XML document to specify the associated Schema or DTD. For example, to associate
the document with aDTD, edit its DOCTY PE statement.

Update the editor to use the association by selecting XM L Editor >Refresh Schema Handler.

The XML Editor parses the XML document and updates the DTD or Schema information
associated with the document.

1

Errors Any errorsthat occur when updating the Schemaor DTD information are reported inthe Output
Pane.
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Detaching a Schema or DTD

You can detach a Schemaor DTD from an open XML document.

> To detach a Schema or DTD:

o Select XML Editor>Detach Schemaor DTD.
The Schemaor DTD definition is no longer used by the XML Editor. Context editing and
validation are no longer provided for the open document.

The Schemaor DTD is not permanently detached. The next time you open the XML document, if the
document specifiesaSchemaor DTD that the editor can find, the Schemaor DTD will be attached again.

Converting a DTD to a Schema

102

Schemas are more powerful than DTDs and are becoming the standard for defining the structure and
allowable content type for XML documents. Also, unlike DTDs, Schemas are themselves XML
documents and can be edited and validated in the XML editors.

The exteNd Director devel opment environment provides support for converting DTDsto Schemas. You
can:

+ Convert aDTD on thefile system to a Schema

+ Convert the DTD attached to an open XML document to a Schema

> To convert a DTD on the file system to a Schema:
1 Sdect File>New>File.
2 Onthe XML tab, select DTD to Schema (in the Advanced section) and click OK.

3 Specify the DTD to convert. You can click the elipsis button to browse the file system for the DTD
file. The file must have the extension .DTD.

4  Specify the name of the Schemafile to generate. Don’t provide afile extension; the file will be
given the extension .XSD.

5 Specify the location to save the Schemafile. You can click the ellipsis button to browse the file

system.
6 Specify whether you want the Schema opened in the Schema Editor after it is created.
7 Click Finish.

This convertsthe DTD to a Schema, stores the Schemain the specified location, and displays the
Schema in the Schema Editor (if you specified to open it).

> To convert a DTD attached to an open document to a Schema:
1 AttachaDTD to an open XML document.
2 Select XML Editor>Convert DTD to Schema.
A file save dialog displays.
3 Specify thenameand location of the Schema. Don't provide afile extension; the filewill be given
the extension .XSD.

4 Click Save.
The Schemaiis saved.

What to do next You can edit the generated Schemafilein the SchemaEditor and attach it to an XML
document for context editing and validation.
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Creating and editing Schemas

The exteNd Director development environment provides a wizard you can use when you need to create
anew Schema. When you need to modify a Schema, you can use the Schema Editor (whichissimply a
more specialized version of the XML Editor).

> To create a new Schema:

1
2
3

Select File>New>File.
Onthe XML tab, select XML Schema file.
To create a new Schema using the wizard, make sure Use Wizard is selected then click OK.

(Alternatively, you can deselect Use Wizard to skip the wizard and immediately get an empty,
untitled Schema in the Schema Editor.)

When the XM L Schema File Wizard displays, specify aname and location for the new Schema
file then click Finish.

The wizard creates that file and opens it in the Schema Editor (which includes a Schema Editor
menu on the menu bar). You can now start devel oping your new, empty Schema by using either the
Tree View or the Source View.

> To edit a Schema:

Select File>Open.
In the Open dialog, select the Schema (.XSD) file to edit and click Open.

The file opensin the Schema Editor (which includes a Schema Editor menu on the menu bar). You
can how manipulate this Schema as needed by using either the Tree View or the Source View.

Using the Schema Guide

The XML editors provide context editing functionality to help you work on XML documents. But
context editing doesn’t always supply al the information you might want. For example;

*

It doesn’t show exactly how a Schema (or DTD) is put together and which elementsand
attributes are allowable at different locations.

It doesn’t indicate whether an element must include a sequence of child elementsbeforeitis
legal. For example, say element A must have elements B, C, and D as children to be valid. When
you insert an instance of A, the standard context support suggests element B as a valid subelement.
If B isinserted alone, the document becomes invalid until you have inserted C and D. With the
standard context support, you wouldn’t know this unless you performed a full validation of the
document.

If you'relooking for a specific element toinsert (for instance, D in the example above), with the
standard context support you wouldn't be informed about D unless you had inserted B and C first.
If an element containsillegal children, the standard context support doesn’t suggest new
elementsto insert, so you must perform afull validation to find out where the problem is and then
correct it.

The Schema Guide addresses these situations.

> To invoke the Schema Guide:

1
2

Goto the Tree View in an XML editor.

Do one of the following:

+ Right-click an element whose contents you want to edit and select Edit>Schema Guide.
+ Select an element and press Ctrl+Shift+G.

The Schema Guide opens in a new window.
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The Schema Guide window

About the left pane

About the right pane

B2 Schema Guide @
/personnel/person[6]

Mamespace URI: no namespace

Content type : (=name:=, <email=*, =url=*, =link=71

sequence ~ attributes (> person

[ [(<name= | [Cnote ] @ id five warker *

required optional (2] €% name

(<email> | i B ¢3 email

0 or more required O <> e

(e ((salary ]

0 or more optional

[ <link>_] [Ccontr ]

optional optional

| | | || oot [ cuse ]

The Schema Guide window consists of four parts:

+ Thetop of thewindow displaysthe XPath for the selected element, its namespace, documentation
for the element’s type (if any, taken from commentsin the DTD or annotation elements in the
Schema), and atextual DTD-like description of the element’s allowed contents
L) For more information about X Paths, see the chapter on working with scoped paths and
XPathsin Developing exteNd Director Applications.

+ Theleft side contains a graphical representation of the definition of the selected element

+ Theright side contains atree representation of the actual instance of the selected element,
including its attributes and children (but not its children’s children)

+ Thebottom of the window contains wizard-style buttons

In the screen shown above, the sixth person element (/personnel/person[6]) was selected when the
Schema Guide was invoked.

The left pane shows the element’s subelements as well asthe Schema maodel groups they belong to
(Choice, Sequence, or All) or the model group declarations (for example, schemaTop).

+ Choice groups are shown with a horizontal bracket above and below
+ Sequence groups are shown with a vertical bracket on the left and right
+ Attributesand All groups are displayed in boxes

The Schema Guide displays how many instances of each subelement and attribute are allowed (such as0
or more, required, or optional). Positioning the mouse pointer over an element displays atool tip
describing that element (if there is documentation for it in the Schemaor DTD).

The Schema Guide is invoked automatically when you use the XML File Wizard to create an XML
document. You can also invoke it when the document is empty and has a Schema attached. In this
situation, the Schema Guide listsin the left pane possible root elements. If you are using aDTD, the
description in the header will show the suggested root e ements (that is, those elements not in the content
model of other elements).

Theright pane displays the standard Tree View to show the element that was sel ected when the Schema
Guide wasinvoked, its attributes, and its immediate children.
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Subelements that are not legal are shown with ared background. If the selected element contains an
illegal attribute, the element itself is marked red. Clicking acolored element displaysasimilarly colored
region of text along the bottom of the tree. The text describes the issuein more detail.

In many cases, the Schema Guide can fix validation errors, either by removing illegal elements or
attributes, or by moving an element from awrong namespace into a correct one. In the following
example, the Schema Guide isindicating that the age element isinvalid in the person element. You can
delete theinvalid element by clicking Delete.

E schema Guide E]
/personnel/person[2]
Mamespace URI: no namespace
Content type : (=name:=, <email=*, =url=*, =link=71
sequence _ attributes €» person
[(<name> ] [Cnote ] @ id  oneworker *
reguired aptional ¢ name
Coma] || () s
o required ¢ email
[ <U|I> ] [s.alary] &
o aptional
k- linl
[ <link>_] (Ccontr ] € fnk
aptional aptional
Sl R e R B SR |
| H Delete ” H Go to ” Close ]

Namespaceerror saretreated separately. These errorsare common when dealing with Schemas, because
Schemas can contain elements from several namespaces and have different rules for whether specific
elements or attributes are required to be in anamespace. An element that has the correct local name for
validation but whose namespace isincorrect is shown with ayellow background. You can edit the
element to specify the correct namespace.

Adding elements and attributes

Elements Whenyou select an element in the left pane, the right pane showswhere that element can be
legally inserted by displaying one or more green nodes in the tree. The following screen shows that an
email element can be legally inserted above or bel ow the existing email element.

B2 Schema Guide E]
/personnel/person[4]

Mamespace URI: no namespace

Content type : (=name:=, <email=*, =url=*, =link=71

sequence _ attributes €» person
[(<name= | [Cnote ] @ id  three worker *
reguired aptional ¢3 name
| <ema'|> J [ id ] <3| email
o required ¢ emai
[ <U|I> ] ((salary ] o/
o optional
[F- 43 tink
[ <link>_] [Ccontr ]
aptional aptional

The element =email= can be legally inserted at this location in the document

| [ Goto [ cuse ]

[ insert |
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Toinsert an element, select one of the green nodesin thetree and click I nsert. If you don’'t want to insert
the element, smply select another object in the left pane to consider.

If you click an element in the left pane that cannot be legally inserted, you will not see any green nodes
in the right pane.

Attributes To add an attribute, select it in the left pane. If itislegal to add, you will see agreen node
in the right pane. Click I nsert and specify the attribute’s value.

Looking at different elements

You can navigate the element hierarchy by selecting a subelement in the right pane and clicking Go to.
That subelement becomes the selected element and its definition displaysin the left pane; the tree
structure for the selected instance displays in the right pane. You can work with it the same way you
worked with the parent element.

The following screen shows the Schema Guide after you select the person element’s name subel ement
and click Goto.

B2 Schema Guide @
/personnel/person[4]/name[1]

Mamespace URI: no namespace

Cortent type : (=family= & =given=]

all £» name
required (- ¢> given

<given=

required

| | [ <<Back ||

Click Back to return to working with the parent element.

Editing an XML document

You can edit an XML document in either Tree View or Source View. This section describes the editing
features you can use:

+ About context support
Adding elements
Adding attributes

+ Adding other nodes

« Editing nodes

*
*

About context support

If you have attached a Schemaor DTD, you can use the XML Editor’s context support. The editor
provides context support in both Tree View and Source View to help you edit your XML documents.
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Context support in Tree View

In TreeView, right-click at the appropriate location in the document. In the following illustration, anew
person is being added to the document, and the XML Editor detects from the Schemathat the next valid

element is name.

(=0 é #Path: I,-"personnel,-"person[S]I
Results: elementiperson)

[ Document
A xml wversion="1.0" encoding="UTF-3"

m

=k €3 personnel

@ xsiinoMamespaces... personal xsd

fﬁs- xsT bty v 3.0rg 2001 SKMLSchema-instance
(- 4¢3 person

[ €2 person

Insert Mew Comment
Insert Mew Processing Instruction. ..

Inzert MNew Element Before 3
Insert Mew Text Before

Insert Mew CDATA Before

Inzert Mew Comment Before

Insert Mew Processing Instruction Before. ..
Insert Mew Attribute 3
Insert Mew Mamespace Declaration...

Delete Mode

Cut

Copy

Paste

Paste Before

Schema Guide. ..

[E:g ML Source View

[+}— €3] person _ T T
Cel e ’ Insert Mew Element s name
Content » Insert Mew Text Other...
View b Insert Hew COATA

Once the name has been added, the XML Editor presentsthe new list of valid elements, according to the

Schema.

- ¢» person
= ¢»| person 5 T ! .
' |<— Edit 4 Insert Mew Element » el
#2
> nams Content b Insert Mew Text ik
View b Insert Hew COATA url
Inzert Mew Comment Other...

Insert Mew Processing Instruction. ..

Insert Mew Element Before 3
Insert Mew Text Before

Insert Mew CDATA Before

Inzert Mew Comment Before

Insert Mew Processing Instruction Before. ..

Insert Mew Attribute 3
Insert Mew Mamespace Declaration...

Delete Mode
Cut

Copy
Paste

Paste Before

Schema Guide. ..

E:g XML Source View b . i
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Similarly, the editor presents valid attributes when you have an element selected.

(- ¢» person

= ¢»| person ; I I
I— Edit ’ Insert Mew Element 4
€¥ name Content Insert Mew Text

View b Insert Mew COATA
Inzert Mew Comment
Insert Mew Processing Instruction. ..

Insert Mew Element Before 3
Insert Mew Text Before

Insert Mew CDATA Before

Inzert Mew Comment Before

Insert Mew Processing Instruction Before. ..

Insert HNew Attribute 3 contr
Insert Mew Mamespace Declaration. .. id

Delete Mode note

Cut salary

Copy T
Paste

Paste Before

E:g AML Source View | ‘?:E WML Tree Viey  ochema Guide. ..

Notice that the editor also provides the choice Other, allowing you to define an entry that does not
conform to the Schema. It displaysadialog tofill in:

B Insert New Element E]

Iame: I
HMamespace: I [~

Using the Schema Guide In addition to using the Tree View’s context menu to edit your XML
document, you can use the Schema Guide for more comprehensive context support. See “Using the
Schema Guide” on page 103.

Context support in Source View

In Source View, after you type < (to start an element tag) or a single spacewithin an element (to define
an attribute), the editor displays the valid entries (if there are any). You can select the one you want to
insert it. For example:

=?xml version="1.0" encoding="UTF-5"?> 4
<personnel xsi:noNamespaceichemalocation="personal.xsd”
xnlns:ixsi="http: /fwmmr. w3, org/ 2001 AMLSchena-instance >

=person id="Eig.EBosz" >
~mame-<family-Boss<ffamily> <given-Big=_fgiven-—/name:
<

element

=email=

<linkc=

“url=

=/person=

= fpers

<]
" ———
| E ML Source View || £8 XML Tree View |
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In the following example, a space istyped in an ur| element, which displays the valid attribute, href:

=?xml version="1.0" encoding="UTF-5"?> |i|
<personnel xsi:noNamespaceichemalocation="personal.xsd”
xnlns:ixsi="http: /fwmmr. w3, org/ 2001 AMLSchena-instance >

=person id="Eig.EBosz" >
~mame-<family-EBoss<ffamily> <given-Big=_fgiven-—/name:
<l |
element
href

< fpersonnel’-

<] 2]

-] :
| Ei& XML Source View J| ©8 XML Tree View

Adding elements

> To add an element in Tree View:
1 Select the location where you want to insert the element.
2 Right-click and select one of the following:
+ Edit>Insert New Element to insert an element inside the current element

« Edit>Insert New Element Before to insert an element before the current element at the same
level

If valid elements can be inferred from the definition of the document, they will be listed; select the
one you want. Alternatively, you can add an element yourself by choosing Other.

> To add an element in Source View:
1 Position the insertion point where you want to insert the element.
2 Type<.

If valid elements can be inferred from the definition of the document, they will be listed; select the
one you want. Alternatively, you can add an element yourself by typing it.

Adding attributes

> To add an attribute in Tree View:
1 Select the element to contain the new attribute.
2 Right-click and select Edit>Insert New Attribute.

If valid attributes can be inferred from the definition of the document, they will be listed; select the
one you want. Alternatively, you can add an attribute yourself by choosing Other.

3 Specify avaluefor the attribute, as appropriate.

> To add an attribute in Source View:
1 Position the insertion point inside an element where you want to insert the attribute.

2 Typeaspace.

If valid attributes can be inferred from the definition of the document, they will be listed; select the
one you want. Alternatively, you can add an attribute yourself by typing it.

3 Specify avaluefor the attribute, as appropriate.
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Adding other nodes

> To add other nodes in Tree View:
1 Select the location where you want to insert the node.
2 Right-click and select one of the following from the Edit menu:

To add this Select one of these

Text Insert New Text

Insert New Text Before

CDATA Insert New CDATA
Insert New CDATA Before

Comment Insert New Comment
Insert New Comment Before

Processing instruction Insert New Processing Instruction
Insert New Processing Instruction Before

Namespace declaration Insert New Namespace Declaration

3 Specify the details for the node, as appropriate.

> To add other code in Source View:
+ For entities other than elements and attributes, you must type the code yourself.

Editing nodes

> To copy, move, or delete nodes in Tree View:
+ Dragand drop to move nodes
OR
+ Right-click and select one of the following from the Edit menu:
+ Delete Node to remove a selected node and its contents

+ Cutor Copy toplaceanode onthe clipboard, then Pasteto insert it asthelast child of aselected
node or Paste Beforeto insert it before a selected node

TIP: Cut and Copy also place contents on the system clipboard, so you can paste a textual
representation of the tree contents into other applications. Similarly, you can paste textual XML
contents from other applications into Tree View.

Inall cases, youwill beinformed if the edit would result in an invalid document. You can choose whether
to continue.

> To copy, move, or delete code in Source View:
+ Usethe standard editing features (including cut and paste) in the editor.

Reversing changes All editing actions can be undone by selecting Edit>Undo (Ctrl+Z) or redone
by selecting Edit>Redo (Ctrl+Y).
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Validating an XML document

Asyou typein Source View, the editor automatically highlightsin red any areas of the document that are
not well formed. The Tree View creates well-formed documents by design.

You can also manually validate the document (for conformance to a Schemaor DTD) and check it for
well-formedness.

> To validate an XML document and check for well-formedness:
1 Openthe XML document.
2 Select XML Editor>Validate.
NOTE: This menu item is enabled only if the XML document is attached to a Schema or DTD.

The editor validates the XML document against the attached Schema or DTD. It also checks the XML
document for well-formedness.

=<?xml version="1.0" encoding="UTF-5"?>
<personnel xsi:noNamespaceichemalocation="personal.xsd”
xnlns:ixsi="http: /fwmmr. w3, org/ 2001 AMLSchena-instance >

<pPerson:-
~mame-<family-Boss<ffamily> <given-Big=_fgiven-—/name:
<emailxchief@foo. con<femail:>

j < fperson-

<pPerson:-
~mame><family-Morker<ffamily <given-0ne<fuyiven-—/names-
<emailxoneffoo. con<femail:-
<url href="http://one.worker. com/" f>

< fperson-

g \ .
| Ei& MML Source \c"ieNJ £8 HML Tree View

]

Validating C:hexteNdProjects\MyProjectipersonal.xml:

2 error(s)

C:vexteNdProjects\MyProject\personal.xml:5 [ /personnel /person[l]]
The attribute @id is required but is missing

C:vexteNdProjects \MyProjectipersonal.xml: 10 [/personnel /person[2]]
The attribute @id is required but is missing

<]

Results The report identifying any validation errors or malformed statements displaysin the Output
Pane. References to errors are reported as X Paths.

In the example above, the id attribute is reported as missing from the first two person elements. The
XPath /per sonnel/per son[1] indicates the first instance of person inthe XML document. The XPath
/personnel/per son[ 2] indicates the second instance of person.

L) For more information about X Paths, see the chapter on working with scoped paths and X Pathsin
Developing exteNd Director Applications.

TIP: You can search for specific XPaths in Tree View. See “Searching an XML document” on page 112.

> To check only for well-formedness:
1 Openthe XML document.
2 Select XML Editor>Well-formedness Check.
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Searching an XML document

You can search your document in either Source View or Tree View.

> To search an XML document:
1 Ineither Source View or Tree View, select Edit>Find or press Ctrl+F.
The Find dialog displays.
2 In Source View, you can perform standard text searches.
In Tree View, you can specify one of the following:
+ Element name
+ Attribute name and/or value

+ XPath (to learn about XPaths, see the chapter on working with scoped paths and XPathsin
Developing exteNd Director Applications)

+ Text (to searchfor astring in all attribute values, text nodes, and CDATA nodes)

B2 Find... X
Elements:

| ]
Attribute Mame: Attribute Value:

| o] ]

APath:

Text Search (only in Attribute values, Text and CDATA nodes):
| [~
Direction:

(® Forward

(Z) Backward
[ Match case
Highlight search
Wrap search

3 Click OK to search.
If thereis amatch, thefirst is selected and all occurrences are indicated:
+ InSource View, matches are highlighted
+ InTreeView, matches areindicated with the search result icon

4  Togo to the next occurrence, press 3.

Styling an XML document

You can style an XML document via CSS (Cascading Style Sheets). The exteNd Director development
environment providesa CSS Style M anager you can use to attach and edit a style sheet for your XML
document.

> To style an XML document:
1 Openthe XML document.
2 Select XML Editor>CSS Styling.
The CSS Style Manager displays.
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L) For details on attaching and editing style sheets with the CSS Style Manager, see Chapter 6,
“CSS Editor”.

Maintaining the XML catalog

The exteNd Director development environment provides a built-in XM L catal og of widely used
Schemas and DTDs. For example, the XML catal og includes the Schemas for XSL, WSDL, and XML
Schemas; the Sun J2EE DTDs; and the Novell exteNd Application Server deployment plan DTDs.

When you open an XML document that references a Schemaor DTD, if the Schemaor DTD isinthe
XML catalog, the editor associatesit with the XML document and enables context editing and validation.

Catalog standard The XML catalog is based on the OASIS XML catalog standard. This standard
specifiesaformat for mapping external identifiers (public and system identifiers) and URI referencesto
other URI references. This makesit possible to map, for example, a URI of anamespaceto alocal
Schemafile. The standard specifies that catal ogs consist of one or more catalog entry files, each file
specifying a set of catalog entries.

L) For information on the OASIS standard, see www.oasis-open.org/committees/entity/spec.html.

Catalog directories Thebuilt-in XML catalog consists of three directoriesin the Novell exteNd
Common\Resour ces directory:

+ SchemaCatalog, which contains a set of Schemas
+ DTDCatalog, which contains a set of DTD files
+ CatalogFiles, which contains catalog entry files

Catalog entry files Therearefour built-in catalog entry files:

+ dtdcatalog.xml, which lists al the preinstalled DTDs in the DTDCatal og directory
+ schemacatalog.xml, which lists al the preinstalled Schemasin the SchemaCatal og directory

+ user-ditdcatal og.xml and user-schemacatal og.xml, which areinitially empty; you can use them to
add entries to the catalog

Thetwo DTD-related catalog entry files both point to DTD filesin the DTDCatalog directory (that is,

their basedirectory is../DTDCatal og). Similarly, the two Schema-related catal og entry files both point

to Schemasin the SchemaCatal og directory (so their base directory is ../SchemaCatal og).

An example Say you are working with the personal .xsd document that contains this declaration:
<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema">

Because the built-in catal og entry file schemacatal og.xml lists this URI and mapsit to XML Schema.xsd
in the SchemaCatal og directory, when you open personal .xsd the editor locatesits Schemain thelocal
catal og without having to go out to the Internet for it.

Adding to the catalog

You might have Schemas and/or DTDs that you want to add to the XML catalog so they can be located
when you open XML documents that use them. You can add Schemas and DTDs using the existing
catalog structure or by extending the structure.

Maintaining the existing structure

The easiest way to add entries to the XML catalog is by using the existing catalog directory structure.
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> To add to the XML catalog by using the existing structure:
1 Addthe.DTD or .XSD filetothe DTDCatalog directory or SchemaCatalog directory.
2 Open the corresponding user-editable catal og entry file in the Catal ogFiles directory.

*

*

user-dtdcatalog.xml, whose base directory is DTDCatal og
user-schemacatal og.xml, whose base directory is SchemaCatal og

3 Addthe catalog entries to the file.

You edit catalog entry fileswith the XML Catalog Editor, as described in “Using the XML
Catalog Editor” on page 115.

Extending the catalog structure

114

You can also add entriesto the XML catalog by extending the directory structure—that is, by creating
additional directories of Schemas and DTDs and additional catalog entry files.

> To add to the XML catalog by extending the directory structure:

1 Addthe.DTD and/or .XSD files you want in the catalog to directories on your file system. You
can organize the DTDs and Schemas any way you want, but you will need to create a catalog entry
file for each directory containing DTDs or Schemas.

2 Create catalog entry files for each of the directories by using the XML Catalog File Wizar d:

2a
2b

2c
2d

2e

2f

29

Select File>New>File.

Onthe XML tab, select XML Catalog file (in the Advanced section) and click OK.
The XML Catalog File Wizard displays.

Specify the name of the catalog entry file.

Specify itslocation. In order to have exteNd Director read the catalog entry file, locate thisfile
in the CatalogFiles directory.

Specify the base URI—that is, the path to the directory containing the DTD or Schemafiles. It
isthrough this base URI that exteNd Director is ableto find the DTDs or Schemas listed in the
catalog entry file.

Click Finish.
The catalog entry fileis opened in the XML Catalog Editor.
Add entries as described in “Using the XML Catalog Editor” below.

exteNd Director Utility Tools



Using the XML C

atalog Editor

When you open acatalog entry file, it displaysin the XML Catalog Editor. The XML Catalog Editor has
three views:

*

*

A Tree View and Source View, which are the same as the corresponding views in the core XML

Editor

A Catalog View, which presents an interface to the catalog entries

m schemacatalog.xml 3] ]

|' Schema LIRI ]

Schema URI

LIRI

ity dhwewewe elbxeml.orgnamespacestradePar ...
ttpa: dhwewewe elxeml.org/BusinessProcess

cpp-cpa-vl _0.xsd
ebBPSS xsd

r: ueleli-org: api_v2

ucleli_v2 xsd

Ity Ay w3 orgf2002fforms

Ity A w3 orgi2001 Boml-events

Ity A w3 orgil 9987 Html

[ty A w3 orgi 999 xlink

ity A w3 orgi2001 KMLSchema

urn: oasis:names:te:entity: xmins: xml catalog
Ity Ay w3 orgf 99970XSLIMransform

novell-xforms xsd
HML-Events-Schema.xsd
xhtmlibtmil 1 _xforms xsd
aelinle-1.0 xsd
HMMLSchema xsd
xmlcatalogs xsd

eslsd

[<]

[ insert || Delete ||

| Catalog View J“—E& XML Source View ”?;g AML Tree View |

The Catalog View has one or more tabs:

*

A catalog entry file whose base directory is DT DCatal og has two tabs: Public Identifier and

System Identifier

A catalog entry file whose base directory is SchemaCatal og has one tab: Schema URI

A catalog entry file whose base directory isany other directory hasthree tabs: Schema URI,
Public Identifier, and System Identifier

> To add a catalog entry:
Depending on whether the entry isfor a Schemaor aDTD, select the appropriate tab and click

*

You can also edit and remove entries from the catalog entry file.

Insert.

+ For a Schema, specify the Schema URI and the resolved URI
+ For aDTD, specify the public or system identifier and the resolved URI

CAUTION: Don't delete preexisting DTDs or Schemas from the catalog; the exteNd Director
development environment may require them.

> To edit an entry:
Double-click the entry and make the edits you want. If you double-click aresolved URI value, the

*

Browse button is enabled, allowing you to pick another file.

> To delete an entry:

Select the entry and click Delete.
The entry is removed from the catalog entry file (the Schema or DTD itself is unaffected).

*
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Keyboard shortcuts
Here are the keyboard shortcuts provided in the XML editors.

In Tree View

Navigation and display

Keys Description

Ctrl+A Expands all

Ctrl+Shift+A Collapses all

Ctri+E Expands element group

Ctrl+Shift+E Collapses element group

Up Arrow Navigates to previous visible node

Down Arrow Navigates to next visible node

Left Arrow Collapses element group

Right Arrow Expands element group

Alt+Up Arrow Navigates to previous sibling (element within an element group)

Alt+Down Arrow  Navigates to next sibling

Alt+Left Arrow Navigates to parent

Alt+Right Arrow Navigates to first child

Ctrl+Shift+G Displays the Schema Guide for the selected element
Searching for text

Keys Description

Ctrl+F Shows Find dialog

F3 Navigates to next search result

Alt+Shift+H Toggles display of search result icon

Ctrl+Alt+Shift+H  Clears the search

Editing text

Keys Description

Ctrl+X (Cut) Cuts the current selection to the clipboard

Ctri+C (Copy) Copies the current selection to the clipboard

Ctrl+V (Paste) Pastes the contents of the clipboard at the insertion point
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In Source View

Keys Description

Ctrl+Shift+V  Pastes the contents of the clipboard as the last child of the selected element

Delete (Delete) Deletes the current selection
F5 Refreshes and collapses the tree
Ctrl+zZ Reverses editor actions (except save)
Ctrl+Y Reverses Undo actions

Ctrl+L Inserts new element as last child
Ctrl+D Inserts new CDATA as last child

Ctrl+Shift+L  Inserts new element before selected node

Ctrl+Shift+D  Inserts new CDATA before selected node

Ctrl+K Inserts new attribute

Ctrl+M Inserts new namespace declaration

Moving the insertion point

Keys

Description

Left Arrow, Right
Arrow

Moves the insertion point one character to the left or right

Ctrl+Right Arrow

Moves the insertion point one word to the right

Ctrl+Left Arrow Moves the insertion point one word to the left

Home Moves the insertion point to the beginning of the line

End Moves the insertion point to the end of the line

Up Arrow Moves the insertion point one line up

Down Arrow Moves the insertion point one line down

Alt+Shift+T Moves the insertion point to the top of the window
Alt+Shift+M Moves the insertion point to the middle of the window
Alt+Shift+B Moves the insertion point to the bottom of the window
Ctrl+Home Moves the insertion point to the beginning of the document
Ctrl+End Moves the insertion point to the end of the document
PgUp Moves the insertion point one page up

PgDn Moves the insertion point one page down

Alt+Shift+F8 Moves the insertion point to matching begin/end tag
Alt+Up Arrow Moves the insertion point to previous sibling (element within an element

group)

Alt+Down Arrow

Moves the insertion point to next sibling
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Selecting text

Scrolling text

Keys

Description

Alt+Right Arrow Moves the insertion point to first child

Alt+Left Arrow Moves the insertion point to parent

Ctri+G Displays Go to Line dialog

Ctrl+L Toggles display of line numbers

Keys Description

Ctrl+A Selects all text in the document

Shift+Right Arrow Selects the character to the right of the insertion point
Shift+Left Arrow Selects the character to the left of the insertion point
Alt+J Selects the word the insertion point is on, or deselects any selected text
Ctrl+Shift+Right Arrow  Selects the word to the right

Ctrl+Shift+Left Arrow Selects the word to the left

Shift+Home Selects text to the beginning of the line

Shift+End Selects text to the end of the line

Shift+Up Arrow Selects text to the previous line

Shift+Down Arrow

Selects text to the next line

Ctrl+Shift+Home Selects text to the beginning of the document

Ctrl+Shift+End Selects text to the end of the document

Shift+PgUp Selects text one page up

Shift+PgDn Selects text one page down

Keys Description

Alt+U T Scrolls line containing insertion point to top of window
TIP: Press and release Alt+U, then press T

Alt+U M Scrolls line containing insertion point to middle of window
TIP: Press and release Alt+U, then press M

Alt+U B Scrolls line containing insertion point to bottom of window
TIP: Press and release Alt+U, then press B

Ctrl+Up Arrow Scrolls the window up without moving the insertion point

Ctrl+Down Arrow  Scrolls the window down without moving the insertion point
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Modifying text

Keys Description

Insert Switches between insert text and overwrite text modes

Alt+U U Makes the selected characters or the character to the right of the insertion point
uppercase

TIP: Press and release Alt+U, then press U

Alt+U L Makes the selected characters or the character to the right of the insertion point
lowercase

TIP: Press and release Alt+U, then press L

Alt+U R Reverses the case of the selected characters or the character to the right of the insertion
point

TIP: Press and release Alt+U, then press R

F11 Reformats the tag the insertion point is on

Shift+F11  Reformats the entire document

Cutting, copying, pasting, and deleting text

Keys Description

Ctrl+z (Undo) Reverses (one at a time) a series of editor actions, except Save
Ctrl+Y (Redo) Reverses (one at a time) a series of Undo commands

Ctrl+X (Cut) Cuts the current selection and places it on the clipboard

Ctri+C (Copy) Copies the current selection to the clipboard

Ctrl+V (Paste) Pastes the contents of the clipboard at the insertion point
Delete (Delete) Deletes the current selection

Ctri+E Deletes the current line

Ctrl+H Deletes the character preceding the insertion point

Ctrl+Shift+Backspace Deletes text in the following sequence:
1 Text preceding insertion point on same line
2 Indentation on same line
3 Line break

4 Text on previous line

Ctrl+W Deletes the current word or the word preceding the insertion point
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Searching for text

Keys Description

Ctrl+F3 Searches for the word the insertion point is in and highlights all occurrences of that
word

F3 Moves the insertion point to the next occurrence of the found word

Shift+F3 Moves the insertion point to the previous occurrence of the found word

Alt+Shift+H  Toggles highlighting of words

Ctrl+F Displays Find dialog

Ctrl+R Displays Replace dialog

Changing indentation

Keys Description

Tab Shifts all text to right of insertion point to the right

Ctrl+T  Shifts text in line containing the insertion point to the right

Ctrl+D  Shifts text in line containing the insertion point to the left

Bookmarks

Keys Description

Ctrl+F2  Sets or unsets a bookmark at current line

F2 Goes to next bookmark

In Catalog View (XML Catalog Editor)

Modifying text

Keys Description

Ctrl+B Displays dialog for changing the base URI (the path to the directory containing the
DTD or Schema files for the catalog entry file)
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About XSL

XSL Editor

This chapter describesthe facilities that the Novell exteNd Director devel opment environment provides
towork with XSL files. It contains the following topics:

o About XSL

+ XSL in the development environment

+ Creating and opening XSL files

+ Using the XSL Editor

XSL (eXtensible Stylesheet L anguage) is a standard language for expressing style sheets. You can
develop and use XSL style sheetsto control how the contents of XML documents are displayed.

XSL includes the following features:

+ XSLT, alanguage for transforming XML documents
+ XPath, alanguage for specifying parts of an XML document
« XSL Formatting Objects, avocabulary for formatting XML documents

The complete XSL standard can be found at www.w3.org/Style/X SL.

The power of XSLT Document transformation is the most important feature of XSL. The XSLT
language was originally provided to perform complex styling operations, but you are now morelikely to
useit asageneral purpose XML processing language. In particular, XSLT is useful for transforming an
XML document into adifferent XML, XHTML, HTML, or other document.

XSLT works by transforming the XML input document (represented as a sour ce tree) into the output
document (represented as aresult tree). You define templates that:

o Select (via XPaths) which parts of the source to process
+ Specify the transformationsto perform on those parts

XSL in the development environment

The exteNd Director development environment provides the following tools for working with XSL:

o XSL FileWizard for creating an XSL (style sheet) file

+ XSL Editor for developing and testing an XSL file, including the transformations (XSLT
processing) you want it to perform
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Required files With either tool, you’ll need the following files before you begin (unless you plan to
write your XSLT code manually):

File Purpose
XML source document Provides the XML to be transformed
XML result document Provides a sample of the XML to be produced; you'll map the source

document’s XML tree to the result document’s XML tree in order to
generate the XSLT code you need

Creating and opening XSL files

You can create new X SL files or work with existing ones.

> To create a new XSL file:

1
2
3

N o 0 b

Select File>New>File.
Onthe XML tab, select XSL file.

To create ablank XSL file, deselect Use Wizard and click OK. An empty XSL fileis created and
displayed in the XSL Editor.

To use the XSL File Wizard, select Use Wizard and click OK. The XSL File Wizard displays. Go
through the wizard as follows.

Specify the name of the XSL file and click Next.
Specify the location of the XSL file and click Next.
Specify the XML source document and click Next.
Specify the XML result document and click Finish.
The XSL Editor displays with your new XSL file open.

> To open an XSL file:

1
2

Select File>Open.
In the Open dialog, select the XSL file and click Open.

The file extension must be .XSL. The selected file opensin the XSL Editor and the XSL Editor
menu appears on the menu bar.

Using the XSL Editor

The XSL Editor provides two views for working with an XSL file:

*

The Designer tab displays a set of panes that work together to help you develop and test your XSL
fileand its XSLT processing in agraphical way:

+ You map nodes from the Sour ce tr ee pane to nodes in the Result tree pane to create template
rules

+ Thetemplate rulesyou create display in the Transfor mation pane
+ When you test your transformations, the Debugging pane displays the output

The XSL Source View tab displays a source editor that you can use to examine and edit your XSLT
code directly. The XSL Source View offers the same standard text editing featuresthat are available
inthe XML Editor’s Source View (for details, see Chapter 4, “XML Editors’).

Here's an example of using the XSL Editor’s Designer to devel op a style sheet that transforms one XML
file (containing information about birds) into another XML file with a different format:
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About CSS

CSS Editor

This chapter describesthe facilities that the Novell exteNd Director devel opment environment provides
to work with CSSfiles. It contains the following topics:

+ About CSS

+ CSSinthe development environment
+ Creating and opening CSSfiles

+ Using the CSS Editor

+ Using the CSS Style Manager dialog

CSS (Cascading Style Sheets) is a mechanism for applying styles (such as fonts, colors, and spacing) to
Web documents (including HTML, XHTML, and XML files). You define a style sheet to specify the
styling you want for a document. That style sheet can either be embedded in the document, or stored
externally in a separate CSSfile and attached to the document. The advantage of CSSfilesisthat they
enable you to reuse a style sheet with multiple documents.

The complete CSS standard can be found at www.w3.0rg/Style/CSS.

Inside a style sheet A style sheet consists of rules, which identify specific parts of a document and
the styling to apply to them. Here'satypical rule;

.glossaryitem {font-weight: bold; color: slategray;}
Inthisrule:

¢ .glossaryitemisaselector that specifies aclass of entitiesin the document; thisrule will apply
only to those entities. CSS provides several different kinds of selectorsto give you flexibility when
targeting your styling.

+ font-weight isastyleproperty to set. CSS provides many different propertiesto give you control
over each aspect of style.

+ Dboldisthevalueto set for the property.

Multiple rulesin a style sheet can apply to a particular entity in a document. When this happens, the
styling defined by those rules cascades to affect multiple properties of the entity.

Sample style sheet Thefollowing style sheet defines several different rules; these rules use various
kinds of selectors and propertiesto specify what to style and how.

body {margin-top: Opt;}

hl
{
font-family: arial, verdana, helvetica, sans-serif;
font-size: 12pt;
text-align: left;
margin-top: Opt;
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margin-bottom: 9pt;
padding-top: Opt;
padding-bottom: Opt;

}

p, ol, ul, d1, dt, dd, table, td, th, select, input

font-size: 8pt;
font-family: verdana, arial, helvetica, sans-serif;

}

p.tablepara

{

padding-top: Opt;
padding-bottom: Opt;
margin-top: 1pt;
margin-bottom: 1pt;

}

.glossaryitem {font-weight: bold; color: slategray;}

#title

{

position: absolute;
top: 25px;

left: 4px;

width: 208px;
vigibility: visible

}

CSSin the development environment

The exteNd Director development environment provides the following tools for working with CSS:
o CSSFileWizard for creating a CSS (style sheet) file

+ CSSEditor for examining and editing a CSSfile

¢ CSSSyleManager, adialog that you can access from other exteNd Director tools when CSS
styling is called for

Creating and opening CSS files

You can create new CSS files or work with existing ones.

> To create a new CSS file:
1 Select File>New>File.
2 OnthePortlet tab, select CSSfile.

3 Tocreate ablank CSSfile, deselect Use Wizard and click OK. An empty CSSfileis created and
displayed in the CSS Editor.

To use the CSS File Wizard, select Use Wizard and click OK. The CSS File Wizard displays. Go
through the wizard as follows.

4  Specify the name of the CSSfile.

5 Select which wizard pages you want to see to specify style sheet features:
+ Template
+ Vocabulary
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+ Basic appearance

+ Button appearance

+ Link appearance

+ Headings appearance

This enables you to focus on just those style sheet features you want to specify right now. (You can
always specify others later in the CSS Editor.)

Click Next.

Specify the location of the CSSfile and click Next.

The wizard now displays the pages you selected, in order. Compl ete each page and click Next.
When you compl ete the last page, click Finish.

The CSS Editor displays with your new CSS file open.

> To open a CSS file:

1
2

Select File>Open.
In the Open dialog, select the CSSfile and click Open.

The file extension must be .CSS. The selected file opensin the CSS Editor and the CSS Editor
menu appears on the menu bar.

Using the CSS Editor

The CSS Editor provides two views for working with a CSSfile:

*

The CSS View tab enables you to develop and examine your style sheet in a graphical way. You
can:

+ Manipulatethelist of rulesfor the style sheet
+ Specify the selectorsfor any rule
+ Setthepropertiesfor any rule

The Sour ce View tab displays a source editor that you can use to examine and edit your CSS code
directly. The Source View offers the same standard text editing features that are availablein the
XML Editor’s Source View (for details, see Chapter 4, “XML Editors”).

Here's an example of using the CSS Editor’s CSS View to develop asimple style sheet:
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Using the CSS Style Manager dialog

The CSS Style Manager isadialog you can access from other exteNd Director toolswhen CSS styling is
called for (such aswhile you're editing an XML file or XHTML fil€). This dialog enables you to:

+ Attach anew or existing style sheet
+ Detach astyle sheet
+ Edit astyle sheet (either in the dialog or by opening the CSS Editor)
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PR
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+ afocus

- Edit style rule...
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“ alink Delete style rule
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L
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Web Services

These chapters present the exteNd Director utility tools for working with Web Services:

e Chapter 7, “Web Service Basics”

e Chapter 8, “Generating Web Services”

e Chapter 9, “Generating Web Service Consumers”
e Chapter 10, “Web Service Wizard”

e Chapter 11, “WSDL Editor”

e Chapter 12, “Registry Manager”

Related link:
* Novell exteNd Web Services SDK
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Web Service Basics

Web Services enable businesses to share application functionality regardless of the source language,
operating system, or hardware used to create that functionality. Web Services overcome implementation
incompatibilities by using standard Internet protocols and XM L -based messaging to provide
intercomponent communication.

This chapter gives an overview of Web Service technol ogies and how the Novell exteNd Director
development environment supports the creation and use of Web Services. Topicsinclude;

+ About Web Services

+  Web Service providers, consumers, and registries

+ Providing Web Services

+ Using Web Services

+ Using Web Serviceregistries

+ Learning more about Web Services

+ Popular Web Service implementations

+  Web Service development tools

About Web Services

Web Services are modular software components whose application functionality is accessible over the
Web using Simple Object Access Protocol (SOAP), a standardized XML -based messaging protocol.

Applicationsinvoke Web Services like remote procedure calls, except that the procedure call and
response are handled using SOAP messages embedded in HT TP requests and responses. An
application calls a Web Service by sending a SOAP message embedded in an HTTP request to a Web
location associated with that service. The Web Service performs the application logic for that message
and then returns any application output in the form of another SOAP message embedded inan HTTP
response.

To learn more about SOAP messages, see www.w3.0rg/TR/SOAP.
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Web Service providers, consumers, and registries

The Web Service architecture typically consists of Web Service providers, consumers, and registries:

Provider Consumer

web service SOAP Bind SOAP Consumer
[ » Message »| message F
application handler handler application

Find
Publish Inquiry
interface interface
i
Business and service
registration
information

Reqgistry

A Web Service provider isan organization that creates and hosts Web Services. Typically, a provider
publishesinformation about their organization and the services they offer in a Web Service registry that
can be queried by members of the organization or possibly by other businesses.

A Web Service consumer finds aWeb Service (typically by querying a Web Service registry) then runs
the service by establishing a connection to the provider. Thisis called binding to aWeb Service.

A Web Serviceregistry isacollection of business and service information that is readily accessible to
providers and consumers, through programmatic publishing and querying interfaces.

Providing Web Services

A Web Service provider:

1 Creates and deploys Web Service components
2 CreatesaWSDL fileto describe the Web Service
3 Publishesinformation about the Web Service so prospective consumers can discover and use it

Creating Web Service components

132

A provider creates the application logic components and deploys them to a network-accessible location,
typically using a Web application server. To make these logic componentsinto a\Web Service, the
provider creates and deploys a SOAP message-handling inter face that enables HTTP requests
containing well-defined SOA P messages to invoke the appropriate Web Service functionality.

When a consumer application accesses the service by sending a SOAP message embedded inan HTTP
reguest, the provider runs the application logic and returns any application output in another SOAP
message embedded in an HTTP response. For example:
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HTTP request from consumer

POST /StockQuote HITRS1.1

Host: wwm.stockquoteserver. com

Content-Type: text/xml;

charset="utf-a"

Content-Length: nnnn

S0APAction: "wmm.ctockquoteserver. comdservices/ getquote htm"

<30AP-EWV: Envelope xmlns: S0AP-ENW="http //schemas.xmlseap.orgf soap/ envelope/ "
S0AP-ENV: encodingftyle="http://schemas xmlsoap. oxg/soap/ encoding, ">
<E0AP-ENT: Body>-
<m: GetLastTradeDrice
XMLNS: m="wm. stockquoteserver  com services/ gecquote htm">
Provider <gymbol >N 15</ symbol >
<im: GetLastTradePrices
</ SOAP-ENV: Body>
</ SDAP-ENV.Enveloper

N

SOAP
message
handler

web service
application

¥

HITP/ 1.1 200 QK
Content-Type: text/xml;
charset="utf-2"
Content-Length: nnnn

v

<S0AP-EN: Envelope xmlne: SOAP-ENW="http://cchemas xmlcoap. orgl coap envelope/ "
S0AP-ENV: encedingStyle="http://schemas xmlsoap.org/ seap/ encoding’ "/ >
<S0AF-ENJ: Body>
<m: GetLastTradePriceResponse
xmlne: m="wwm.ctockquotaserver  com services/ getquote . htm">
<Price>34_5</Price>
</m: GetLastTradePriceResponse>
< S0AP-ENV: Body>
</ E0AD-ENV: Envelope>

HTTP response to consumer

Creating a WSDL file

To specify information about a Web Servicein a standard form, the provider creates a\Web Services
Description Language (WSDL) document describing its characteristics. WSDL isan XML -based
format that describes a Web Service by using these elements:

Element Contains definitions of

Type Data types specified in message content

Message Data formats of messages

Port type  Endpoint types and the operations they support

Binding Message formats and protocol details for a particular port type

Port A network address for each endpoint

Service Groups of related endpoints

In WSDL, an endpoint specifies a network address as well as the protocol and dataformat of messages
exchanged with that address.

Given the flexibility of the WSDL specification, the information in aWSDL document can become
complicated. For easier understanding, think of aWSDL document as essentially specifying theinterface
and port location of aWeb Service.

To learn more about WSDL, see www.w3.org/TR/wsdl.

Publishing Web Service information

Once a Web Service has been created and deployed, the provider can publish information about the
service and the provider organization in one or more registries. This enables prospective consumers to
discover that the service isavailable and learn how to useit.

L For details, see “Using Web Service registries’ on page 134.
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Another way to publish Web Service information is to provide theinformation directly to specific
consumers by using Web pages, e-mail, personal communications, and so on. Thisis called direct
publishing.

Using Web Services

A Web Service consumer creates applications that use Web Services. Typically, aconsumer finds an
appropriate Web Service by querying a Web Service registry (see “Using Web Serviceregistries’ on
page 134).

From the WSDL information provided, the consumer can create the SOAP message-handling code
needed to use the Web Service. When the consumer application calls the Web Service, the SOAP
message-handling code binds to that service, asfollows:

1 Establishes an HTTP connection to the provider

2 Creates and sends a SOAP message embedded in an HTTP request, instructing the provider to
invoke the appropriate Web Service application logic

3 If the HTTP response contains a SOAP message, converts that message (into a data format
understandabl e to the consumer application) then returns the data to the application

To the consumer application, thisissimilar to calling aremote method. However, theinteraction between
the application code and the Web Service uses SOA P messaging embedded in a standard HTTP request
and response. For example:

HTTP request to provider

POST /Stockiuote HITP/1.1

Host: www._stockquoteserver. com

Content-Type: text/zml;

charset="utf-3"

Content-Length: nnnn

S0APArtion: "wmm. ctockmuotecerver comdservices! getquote htm"

<30AP-LHV:Envelope xmlns:30AP-ENV="http://schemas xmlsoap.org/ Soap/ envelope/ "
S0AP-ENV: encodingStyle="http://schemas_xmlsoap.org/ soaps encoding/ ">
<S0AD-ENV: Body>
<m: GetLastTradePrice
xmlne: m="wnm. stockquoteserver  com/services/ getquote htm">
<eymhol X018/ eymbol s

X Consumer
</m: GetLastTradePrice>
</ S0P -ENV: Body>
</ S0AP-ENV: Envelope>
SOAP Consumer
MESS3gqe p----M B .
application
handler s
HITE/L1.1 200 0K

Content-Type: text/uml;
charset="urf-3"
Content-Length: nnnn

<30AP-IM:Envelope xmlns: S0P -ENU="http://schemas xmlsoap.org/ soap/ envelope/ "
S0AP-EN: encodingStyle="http:// schemas.xmlsoap. org/ soap/ encoding/ "/ >
<S0AP-ENV: Body>
<m: GetLastTradePriceResponse
XML m="wnm.stockquoteserver. com/ services/ getquote  hrm">
“Price>3d 5¢/Pricex
<¢m:GetLactTradePriceResponse
</ SOAP-ENV: Bodys
</ S0AP-ENV: Envelope>

HTTP response from provider

Using Web Service registries

A Web Serviceregistry isarepository of Web Serviceinformation that can be accessed programmatically
over anetwork. Both providers and consumers can use Web Service registries:

+ Providerscan publish information about their organization and services to registries, making
them visible to prospective consumers.

+ Consumerscan query registriesto find the services and businesses that fit their needs and to
retrieve provider-supplied information about those services (such aswhere and how to access them,
the WSDL representation, and so on).
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About registries

A registry can contain these kinds of information:

Category

Includes

Business information

identification numbers (such as NAICS or DUNS numbers)

Name, industry or product category, geographic location, and business

Web Service information

General description, business process or category, and technical
information (about connecting to and communicating with the Web
Services for a given business)

Business service
information

Corporate home page URL, sales and technical support contact
information, business services not hosted on the Web, and so forth

Specification pointers

URL addresses of WSDL for services and other technical documents

Registry data formats

Registries store their business and service information in a standard XML -based format such as

Universal Description, Discovery and Integration (UDDI) or Electronic Business XML (ebXML).
Businesses hosting registries typically provide Web page, GUI, or programmatic interfaces for
publishing to and querying the registry (so providers and consumersdon’t need to know details about the
internal registry implementation).

To learn more about UDDI, see www.uddi.org. To learn more about ebXML, see www.ebxml.org.

Public and local registries

Businesses may use public or local registries:

+ Apublicregistry istypicaly visible to anyone on the Web and contains information about
numerous companies and services. It may implement varying degrees of authentication and
authorization security for publishing and querying.

o+ Alocal registry might be limited to local network access, enabling a business to share Web

Services internally without exposing them to consumers outside the organization.

Learning more about Web Services

Here'sa summary of Web sites you can visit to find out more about specific Web Service technologies:

Topic

Site

SOAP

www.w3.0rg/TR/ISOAP

HTTP

www.w3.org/Protocols

WSDL

www.w3.org/TR/wsdl

UDDI

www.uddi.org

ebXML

www.ebxml.org

Web Service Basics
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Popular Web Service implementations

Whileit'simportant to know about the underlying Web Service technologies (SOAP, WSDL, UDDI,
ebXML, and soon), it'susually not efficient to develop applicationsat that level. Asaresult, higher-level
implementations have emerged to make those technol ogi es more accessibl e by wrapping themin familiar
constructs. These implementations include;

+ J2EE JavaZ2 Enterprise Edition provides Web Service support through its JAX-RPC (Java API
for XML-based RPC) specification.

+ NET Microsoft provides Web Service support through its .NET platform.

For example, a programmer familiar with J2EE can more easily use a JAX-RPC implementation to
develop and access Web Services. There’'s no need to become a SOAP expert or process SOAP messages
manually.

When properly designed and built, Web Services should be interoper able across different
implementations. For instance, a JAX-RPC client should be able to accessa .NET Web Serviceand a
.NET client should be able to access a JAX-RPC Web Service.

Web Service development tools

The exteNd Director development environment provides tools for creating, deploying, and maintaining
Web Services based on the JAX-RPC standard. That means Web Services are packaged in J2EE \Web
archives (WARs) that can be deployed to a J2EE server. You can also devel op Java-based Web Service
consumers that comply with JAX-RPC.

To help you implement Web Services and Web Service consumers, the development environment
includes the following core facilities:

Facility Description

Web Services SDK Core technologies for exteNd Web Service support, including compilers
and SOAP runtime based on JAX-RPC

Web Service Wizard Tool that helps you invoke the Web Services SDK compilers to generate
Java classes and WSDL files for Web Services and Web Service
consumers

Registry Manager Tool for querying and publishing to Web Service registries

WSDL Wizard and Editor  Tools for creating and editing WSDL files

On top of those features, exteNd Director adds higher-level facilities that make it easy to take full
advantage of Web Servicesin your applications.

To learn about these other Web Service facilities of exteNd Director, see the Pageflow and Form
Guide.

Web Services SDK
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The Novell exteNd Web Services SDK isa JAX-RPC implementation that includes compilersand a
runtime environment for developing and executing Web Service provider and consumer applications.

The Web Service Wizard uses the Web Services SDK compilersto create Web Service components
(skeletons, ties, stubs) and WSDL files. Developers can also invoke these compilers separately from the
command line.
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Both provider and consumer deploy wssdk.jar (and some supporting JARS) with their applications to
provide the necessary runtime environment. This includes the SOAP engine that runs when stub and
skeleton components pass SOA P messages between consumer and provider applications.

L For more information, see the Web Services SDK help.

Web Service Wizard

The Web Service Wizard enables you to create Web Service components from Java classes or WSDL
files. It generatesthe Javaremoteinter facefor accessing an object aswell asskeleton, tie, and stub Java
classes that handle SOA P message communication between a consumer application and aWeb Service.
The generated code is based on JAX-RPC.

The provider deploys a Web Service as a Web archive (WAR) in which the skeleton and tie classes
implement a ser vlet that processesincoming SOAP messages. A consumer application accesses Web
Service functionality by calling methods in the stub class, which sends SOA P messages to the server.

Provider Consumer

Java
web service .| skeleton or Java stub Consumner
application t.(asecljls:t?s SOAP messages dass application
over HTTP

L For moreinformation, see:

+ Chapter 8, “Generating Web Services’
+ Chapter 9, “Generating Web Service Consumers”
+ Chapter 10, “Web Service Wizard”

Registry Manager

The Registry Manager helps providers publish to Web Service registries. It hel ps consumers query Web
Serviceregistries.

L For moreinformation, see Chapter 12, “ Registry Manager”.

WSDL Wizard and Editor

The WSDL Wizard helps providers create new WSDL documents. The WSDL Editor helps providers
edit and use existing WSDL documents.

L) For more information, see Chapter 11, “WSDL Editor”.
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Basics

Steps

Generating Web Services

This chapter walks you through the basic steps and typical scenarios for using the Web Service Wizard
to generate Web Services from a variety of sources. Topicsinclude:

+ Basics

s Steps

+ Choosing an implementation model

+ Scenario: starting with a Javaclass

To learn about the steps and scenariosfor using the wizard when you want aprogram to access Web
Services, see Chapter 9, “Generating Web Service Consumers’.

You can use the Web Service Wizard of the Novell exteNd Director development environment to develop
standard (SOAP-based) Web Servicesthat areimplemented as Java remote objects (using RMI). The
wizard generates Java source files based on JAX-RPC (Java APl for XML-based RPC) and the Novell
exteNd Web Services SDK (the JAX-RPC implementation included with Novell exteNd). JAX-RPC is
the J2EE specification that provides Web Service support.

The generated filesinclude a ser vlet to handle access to your Web Service and its methods from HTTP
SOAP requests. You can use the generated files asis or modify them when necessary. The advantage of
this Java-oriented approach is that you can deal with Web Services using the familiar technologies of
RMI and J2EE instead of coding lower-level SOAP APIs.

L) For an introduction to Web Service concepts, standards, and technologies, see Chapter 7, “Web
Service Basics'.

L) For detailed documentation on the wizard, see Chapter 10, “Web Service Wizard".

The complete development process involves:
1 Preparing to generate

Generating Web Servicefiles
Examining the generated files

Editing the generated files

Using the generated files

o~ W N
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Preparing to generate
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To prepare for using the Web Service Wizard, you:

1 SetupaWAR project inthe exteNd Director development environment.

For each Web Service you generate, the wizard creates a servlet to handle access to that Web
Service (from HTTP SOAP requests). Asaresult, aWAR isrequired to package your Web Services
(one or more per WAR) for deployment to a J2EE server where they will run.

A possible variation isto set up a JAR subproject in your WAR and use that JAR to contain the
servlet and other classesfor a Web Service. In any case, the servliet mapping will beinthe WAR's
deployment descriptor (web.xml).

(Note that the approach of using a JAR subproject is not currently supported by the Web Service
Wizard when you generate a Web Service from a WSDL file. In this situation, it only supports a
WAR project.)

2 Add thesefilesto the project:

Files Details

Source files, classes, or archives You can generate a Web Service from any one of the
from which your Web Services are  following:

to be generated + A JavaBean or other Java class

+ An EJB session bean
«+ AJavaremote interface
+ AWSDL file

No matter which one you provide, it should (at minimum)
declare the methods you want your generated Web
Service to expose.

Compile your Java files If you provide any Java files,
make sure you compile them in your project before starting
the Web Service Wizard (because the wizard works from
compiled classes).

No overloaded methods Overloaded method names
are not allowed in Web Service interfaces (as of WSDL
1.2). If you're generating from:

+ A JavaBean or other Java class, the wizard lets you pick
no more than one method with a given name

+ An EJB, remote interface, or earlier WSDL file, you must
remove any overloaded method names defined in that
file before you start the wizard
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Files

Details

Archives required by the Web
Services SDK:

*

wssdk.jar, which contains the
Web Services SDK API classes
needed at runtime

jakarta-regexp-1.2.jar (when
using a pre-1.4 JDK and XML
Schema with patterns)

xerceslmpl.jar (when using
SilverStream eXtend Application
Server 4.x)

xmlParserAPls.jar (when using
SilverStream eXtend Application
Server 4.x)

xmlsec.jar (when using XML
Signature)

You'll find these JARs in the Novell exteNd
tools\compilelib directory. Depending on your J2EE
server configuration, you should do one of the following:

+ Add them to the WEB-INF/lib directory of your WAR
project

+ Add them to the server classpath of your J2EE server

LY For more information, see “Deploying Web Services”
on page 283.

3 Edit the classpath of your project so you can compile your Web Service classes once they’re
generated and edited. You'll need to include:

wssdk.jar and the supporting JARs listed in Step 2 (as appropriate)
j2ee_api_1 n.jar (automatically added when you create a WAR project)
Any application-specific entries (such as an EJB-client JAR fileyou’' ve provided for a session

*

*

*

bean Web Service)

Generating Web Service files

Onceyou’ ve set up your WAR project, you' reready to use the Web Service Wizard. Thewizard produces
one Web Service at atime, so you'll need to use it multiple timesif you have several to develop.

Each time you launch the wizard, it takes input from you about the kind of Web Service to produce. It
then generates a set of source files that together make up the Web Service. Here’'s a summary of the

process:

1 Sdect File>New>Fileto display the New File dialog and go to the Web Services tab.
2 Launch the Web Service Wizard by doing one of the following:

To generate a Web Service from

Select

One of these:

*

*

*

A JavaBean or other Java class
An EJB session bean
A Java remote interface

New Web Service

A WSDL file

Existing Web Service

As its name suggests, this item is mainly used to generate
Web Service consumers that access deployed Web
Services (based on their WSDL files). But it can also be
used to read WSDL files as blueprints and generate the
matching Web Services themselves.

3 When the wizard prompts you for project location information, specify:

Generating Web Services
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+ TheWAR or JAR project you set up to contain the generated Web Servicefiles (if you're
generating from aWSDL file, the wizard currently requires you to specify aWAR project here)

+ Thetarget directory and package in that project (if you' re generating from a Java class, you
won't haveto fill in some of these settings; the wizard will automatically handle them for you)

If you specify a JAR project to contain the generated Web Service files, the wizard will also ask
you for aWAR project to map the Web Service's servlet.

When the wizard prompts you, select the class or WSDL file to generate the Web Service from.
The wizard then asks for additional information based on your selection:

If you select The wizard prompts you to specify
A JavaBean or other Java + Which methods to expose in the generated Web Service (in
class contrast, when you generate from an EJB, remote interface,

or WDSL file, all methods are automatically exposed)
+ Binding style (document or RPC)
+ Schema information (when appropriate)
+ Class-generation and SOAP options

The home interface of an EJB  « Lookup information for the EJB
session bean + Binding style (document or RPC)
+ Schema information (when appropriate)

+ Class-generation and SOAP options

The remote interface of an + The home interface of the EJB session bean
EJB session bean or the

- ; + Lookup information for the EJB
SessionBean class itself

+ Binding style (document or RPC)
+ Schema information (when appropriate)
+ Class-generation and SOAP options

A Java remote interface + Binding style (document or RPC)
+ Schema information (when appropriate)
+ Class-generation and SOAP options

A WSDL file + Namespace-to-package mappings (when there are multiple)
+ Web Service type mappings
+ Class-generation and SOAP options

5 When the wizard prompts you for class-generation and SOAP options, you need to choose and

configure the set of source filesto generate for your Web Service.

The most important choice is whether to generate skeletons to be tie-based or not. The answer
depends on the architectural model you want the implementation of your Web Service to follow.
See “ Choosing an implementation model” on page 149.

You can choose to generate stubs (which come with a simple client application) for testing your
Web Service. When generating from a Java class, you can also request a\W SDL file (for publishing
the Web Serviceto aregistry) aswell as specify the service address (URL) for the Web Service.
When generating from a WSDL file, you can override the default service address if necessary.

NOTE: Support for jBroker™ Web 1.x applications is available via a backward-compatibility
option. For more information, see “If you choose jBroker Web 1.x compatibility” on page 145.

6 Click Finish when you're done specifying options for the Web Service.
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Examining the generated files

When you finish the wizard, it generates everything you' ve specified for your Web Service and updates
other parts of your project with supporting changes:

What the wizard generates

Details

Java source file for remote
interface

XXXWS.java This file is automatically generated whenever your input
to the wizard is not a remote interface (such as when you start from a
JavaBean, Java class, EJB session bean, or WSDL file). That's
because a remote interface (which extends java.rmi.Remote and
declares the methods to expose) is required to construct your Web
Service.

When you start from a WSDL file, the name of the generated remote
interface is simply xxx.java.

Java source file for
skeletons

XXX_ServiceSkeleton.java Abstract servlet class that handles
access to the Web Service (from HTTP SOAP requests).

In the tie model, xxx_ServiceTieSkeleton extends this class. In the
skeleton model, you extend it yourself (with an implementation of your
remote interface).

Java source files for tie-
based skeletons

XXX_ServiceTieSkeleton.java Abstract servlet class that extends
xxX_ServiceSkeleton.

XXXTie.java Servlet that's used in the tie model as the front end for
the Web Service. It extends xxx_ServiceTieSkeleton to handle access
to the Web Service (from HTTP SOAP requests). It delegates to one of
the following to process method calls for the Web Service:

« If you start with a JavaBean, Java class, or EJB session bean,
xxxTie instantiates xxxDelegate and delegates to it.

+ If you start with a Java remote interface or WSDL file, you must edit
the xxxTie.java file to specify a class of your own to instantiate and
delegate to.

xxxDelegate.java This file is generated if you start with a JavaBean,
Java class, or EJB session bean that implements the methods for your
Web Service. xxxDelegate instantiates that implementation class and
calls those methods on it.

With an EJB session bean, xxxDelegate does a lookup and create to
get the remote interface object. Then it uses that object to make the
method calls.
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What the wizard generates Details

Java source files for stubs  xxxService.java Service interface used by JAX-RPC clients to obtain
the stub for the target Web Service.

XxXxServicelmpl.java Service implementation class that handles
instantiation of the stub (xxx_Stub). It also supports alternative ways of
accessing the target Web Service, including dynamic (stubless) calls.

(Note that when you start from a WSDL file, the names generated for
the service interface and implementation class depend on your WSDL
and may omit the text Service.)

XXX_Stub.java Facilitates method calls from a Java-based consumer
to the target Web Service. xxx_Stub implements the remote interface
corresponding to the Web Service by sending an appropriate HTTP
SOAP request for each method call.

XxxClient.java Simple client application that works as a consumer of
the target Web Service. It obtains the stub (via the Service object), then
uses the stub to call Web Service methods.

You can run xxxClient from the exteNd Director development
environment (select Tools>Run Web Service Client Class) or from a
command line.

WSDL file xxX.wsdl For use when publishing your Web Service to a registry. It
describes the Web Service in a standard format.

Updates to deployment In the tie model (when you generate tie-based skeletons), the wizard

descriptor updates your WAR project’'s web.xml file to declare xxxTie as the

servlet to handle HTTP SOAP requests for your Web Service.

In the skeleton model, you must edit web.xml yourself to declare the
servlet to use (your class that extends xxx_ServiceSkeleton).

Updates to project The wizard updates your project to add generated files (and other
contents application-specific files) to it.

Updates to project The wizard updates your project classpath to include application-
classpath specific files as needed.

About generated file names

When generating file names, the Web Service Wizard follows the naming rules specified by JAX-RPC.
If you start with a Java class, the resulting file names are based on the name of that class. If you start with
WSDL, the resulting file names are based on the definitions in that WSDL.

For simplicity, this documentation uses xxx to represent the portion of agenerated Web Servicefile name
that's derived from a class name or WSDL definition.

Additional details of generation

144

Under the covers, the Web Service Wizard uses the Web Services SDK compiler s when generating the
Web Servicefileslisted above. In some cases, these compilers may generate additional code or filesto
support requirements specific to your application, such as:

+ Typemapping
o Faults
+ Multiple portType definitions

L] For more information, see the Web Services SDK help.
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If you choose jBroker Web 1.x compatibility

The current version of the Web Services SDK provides a high degree of backward compatibility with

earlier versions. However, some changes introduced to support the JAX-RPC standard may require you
to modify code when upgrading an application that originated in jBroker Web 1.x. These changesinvolve
the conventions used for:

*

Filenames JAX-RPC specifiesrulesfor naming certain Web Service files. In order to follow
these rules while keeping all generated names simple and consistent, new name patterns were
adopted (for details, see Generated 1.x-compatible files below).

Stub accessin client code With JAX-RPC, clients use a Service object to instantiate the stub
instead of looking up the stub directly via INDI.

Although it's recommended that you upgrade to the current Web Services SDK and JAX-RPC
conventions, it's not required. By using the jBroker Web 1.x compatibility option in the Web Service
Wizard, you can generate Web Service files according to the original jBroker Web conventions for file
names and stub access. This enables you to take advantage of all the other improvementsin the latest
version of the Web Services SDK without altering your existing 1.x applications.

Generated 1.x-compatible files The following table describes the files generated when you use the
jBroker Web 1.x compatibility option:

With 1.x compatibility on, you
get

With 1.x compatibility off, this
is named

Details

xxx_REMOTE.java
Example:

MyObject_ REMOTE.java

xxXWS.java
Example:

MyObjectWS. java

Generated remote interface

_xxx_ServiceSkeleton.java
Example:

_MyObject REMOTE_ Servi
ceSkeleton.java

xxx_ServiceSkeleton.java
Example:

MyObjectWS_ServiceSke
leton.java

Abstract servlet class

_Xxxx_ServiceTieSkeleton.java
Example:

_MyObject REMOTE_Servi
ceTieSkeleton.java

xxx_ServiceTieSkeleton.java
Example:

MyObjectWS_ServiceTie
Skeleton. java

Abstract tie servlet class

xxx_TIE.java
Example:

MyObject TIE.java

xxxTie.java
Example:

MyObjectWSTie.java

Servlet for the Web Service (in the
tie model)

xxX_SERVICE.java
Example:

MyObject SERVICE.java

xxxDelegate.java
Example:

MyObjectWSDelegate. ja
va

Delegate class for the tie serviet

xxxService.java
Example:

MyObjectREMOTEService.
java

xxxService.java
Example:

MyObjectWSService.jav
a

Service interface for the stub

This class is not used in 1.x-style
stub access. It is generated in case
you want to upgrade your client
code to the JAX-RPC approach.
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With 1.x compatibility on, you
get

With 1.x compatibility off, this
is named

Details

xxxServicelmpl.java
Example:

MyObjectREMOTEServicel
mpl.java

xxxServicelmpl.java
Example:

MyObjectWSServiceImpl
.java

Service implementation class for
the stub

This class is not used in 1.x-style
stub access. It is generated in case
you want to upgrade your client
code to the JAX-RPC approach.

_XXx_ServiceStub.java
Example:

_MyObject REMOTE_Servi
ceStub.java

xxx_Stub.java
Example:

MyObjectWSBinding Stu
b.java

Stub for the Web Service

xxX_CLIENT.java
Example:

MyObject CLIENT.java

xxxClient.java
Example:

MyObjectWSClient.java

Client application for consuming the
Web Service

The 1.x-compatible client obtains
the stub directly via a INDI lookup.
In contrast, the JAX-RPC client
obtains the stub indirectly via the
Service object.

xxx.wsdl
Example:

MyObject REMOTE.wsdl

xxx.wsdl
Example:

MyObjectWS.wsdl

WSDL file for the Web Service

Editing the generated files

Follow these guidelines when editing the files generated by the Web Service Wizard:

Guideline

Details

File you may need to edit

+ xxxTie.java

See “Editing the xxxTie.java file” on page 146.

File you must edit .

xxxClient.java

See “Editing the xxxClient.java file” on

page 147.

Files you should not edit &

xxx_ServiceSkeleton.java
xxx_ServiceTieSkeleton.java
xxxService.java
xxxServicelmpl.java
xxx_Stub.java

It's OK to edit any of the other generated files, but not typically required.

In some cases, completing the implementation of your Web Service may require you to add one or more
manually coded filesto work with the generated ones. See “ Creating additional files’” on page 147.

Editing the xxxTie.java file

The generated xxxTiejavafileincludes an init() method you may need to edit.
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If you start with a JavaBean or Java class, init() is generated to call the setTarget() method of
xxX_ServiceTieSkeleton and pass an instance of xxxDelegate (to delegate to it). If xxxDelegate provides
an empty constructor, the generated code uses that constructor to do the instantiation.

But if noimplicit or explicit empty constructor is available, you must modify the code to indicate which
oneto use. You may also want to modify it to use a constructor that expects an argument.

Thewizard automatically generates callsto setTarget() for every public constructor of xxxDelegate. Each
lineis commented out—except the one that uses the empty constructor (if available). Uncomment the
line with the constructor you want and make any related changes:

//super.setTarget ( new MyObjectWSDelegate( java.lang.String arg0) );
//super.setTarget ( new MyObjectWSDelegate( java.lang.String arg0, java.lang.String argl) );
super.setTarget ( new MyObjectWSDelegate( ) );

If you start with a Javaremoteinterface or WSDL file, init() isalways generated with the setTarget() call
commented out. In this case, you must provide a class of your own to instantiate and del egate to:

//super.setTarget (new CONSTRUCT YOUR SERVICE OBJECT_HERE) ;

If you start with an EJB session bean, you shouldn’t need to edit the generated init() method.

Editing the xxxClient.java file

Before you can test your Web Service with xxxClient, you must edit the generated xxxClient.javafile to
call one or more methods of the Web Service. Look for the process() method in thisfileand you'll find
comments listing all of the possible method calls:

// System.out.println("Test Result = " + remote.getString());
// System.out.println("Test Result = " + remote.setString(java.lang.String)) ;
// System.out.println("Test Result = " + remote.sayHello());

Uncomment the method call(s) you want to test and supply appropriate argument values, as needed:

// System.out.println("Test Result = " + remote.getString());
System.out.println("Test Result = " + remote.setString(argsl[0]));
System.out.println("Test Result = " + remote.sayHello()):;

L) For additional changes you may want to make to the generated xxxClient.javafile, see Chapter 9,
“Generating Web Service Consumers”.

Creating additional files

In many scenarios, once the wizard finishes generating, you'll have all of the Java source files you need
for your Web Service. But there are cases where you must code additional classes yourself:

In this case You must add

When using the skeleton model A class that extends the generated servlet xxx_ServiceSkeleton
and implements the remote interface for your Web Service. You'll
use this manually coded class as the servlet for the Web Service.

When using the tie model and A class that implements the remote interface for your Web Service.
starting with a Java remote You must edit the generated xxxTie.java file to instantiate this
interface or WSDL file manually coded class and delegate to it.

Using the generated files
To use the Web Service files generated by the wizard, you:
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1

Update the deployment descriptor, if necessary.
When you use the tie model, the wizard automatically updates the WAR project’sweb.xml file with

the appropriate servlet mapping for your Web Service. But with the skeleton model, you must edit
web.xml yourself to supply thisinformation.

In the following example, MyServiceisthe servlet class that the devel oper has coded for the Web
Service MyRemote;

<servlet>
<servlet-name>MyService</servlet-name>
<servlet-class>com.exsamp.rem.MyService</servliet-class>
</servlet>

<servlet-mapping>
<servlet-name>MyService</servlet-name>
<url-pattern>/MyRemote</url-pattern>
</servlet-mapping>

Another reason to edit web.xml isto enable or disable the browser-based test environment for your
Web Service.

L For details, see “ Testing your Web Service from abrowser” on page 149.

Update the project, if necessary.

Asthe wizard works, it automatically adds files to your project classpath and contents, as needed.

But you should also check yourself to make sure the project has everything it requires to compile
and run.

For instance, if your Web Service accesses an EJB session bean, the EJB-client JAR file should be
on your project’s classpath.

L) For details on setting up the required classpath and contents for your project (including what
the Web Services SDK needs), see “ Preparing to generate” on page 140.

Build and archive the project.

When you complete this step, you' [l have a WAR file containing the Web Service(s) you've
generated.

Set up for deployment to your J2EE server.

Prepare the server-specific deployment information required to deploy the WAR to your J2EE

server. For example, if you' re going to deploy to the Novell exteNd Application Server, create an
exteNd deployment plan file.

If you're going to deploy from the exteNd Director development environment, you should also set
up a server profile for your J2EE server.

Deploy the WAR to your J2EE server.

When you compl ete this step, each Web Service in the WAR will be accessible as a servlet that can
respond to standard HTTP SOAP requests for your exposed methods.

Test your Web Service(s) running on the J2EE server.

If you' ve generated, edited, and compiled the xxxClient class for aWeb Service, you can useit for a
quick test of your method calls. To run xxxClient from the exteNd Director development

environment, select Tools>Run Web Service Client Class. The Web Service Wizard Client
Runner displays, offering you alist of client classes from the current project to choose from.

You can also run xxxClient from a command line (providing that you include the appropriate
directories and archives on your system classpath).

L) For further details on running xxxClient, see Chapter 9, “Generating Web Service
Consumers’.
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Testing your Web Service from a browser

The Web Services SDK provides afeature to help you test your Web Servicesfrom aWeb browser. Once
you develop and deploy aWeb Service, you can browse to the URL for that service to:

+ View the WSDL file that describes the Web Service

+ View theremoteinterface for the Web Service

+ Runtest formsfor each available method; from there you can enter any required parameters,
invoke the Web Service, and see the result

2 Novell exteNd Web Services SDK 5.0 XML RPC Serylet - Microsoft Internet Explorer, |Z| 153
File  Edit View Favorites Tools  Help

OBack - O - u @ _:\J /\_\J Search 1. Favarites @Media @3 ’\v hﬁ

Address |€Ej http: fflocalhost fwebServiceSampleDEWebServiceSample/MyObject V| Go Links

~

Web Service Deployed at MyObject
The following information is available:

» WEDL document
» Remote interface
» Test service

Back to root.
powered by
Copyright @ 2001-2003, Mowell, Inc.
Al rights rezerved.
b
&) 8 Lacal intranet

Runtime availability of thistesting featureis controlled via an environment entry named
wssdk.test.disable in your WAR's deployment descriptor (web.xml). When you create a generic WAR
project in the exteNd Director devel opment environment, the New Project Wizard automatically includes

wssdk.test.disable in web.xml and setsit to true. To enable the feature, you must set wssdk.test.disable
to false before you deploy.

<env-entry>
<env-entry-names>wssdk.test.disable</env-entry-names>
<env-entry-value>false</env-entry-values>

<env-entry-types>java.lang.Boolean</env-entry-type>
</env-entrys>

Choosing an implementation model

There are two basi ¢ implementation model s you can choose from when devel oping with the Web Service

Wizard. This section exploresthese choicesto help you select the one that’s most appropriate for the Web
Services you generate;

+ Tiemodel
+ Skeleton model
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Tie model

Here's an overview of the tie model and when to useiit:

Topic Details

Typical use The tie model is typically used when you have an implementation class to
provide as input to the Web Service Wizard. That might be a JavaBean, Java
class, or EJB session bean that already implements the methods you want to
expose as a Web Service.

How it works The tie model uses a delegation approach to hand off method calls from the
generated Web Service classes (which handle the HTTP SOAP processing for
your Web Service) to your implementation class (which handles the method
processing).

Advantages The tie model enables you to keep your implementation class (business logic)
separate from the generated infrastructure classes that support your Web
Service. A related benefit is that you can reuse existing implementation classes
currently accessible via other protocols.

How to generate it When you specify class-generation and SOAP options in the Web Service
Wizard, check both of these items:

+ Generate skeletons
« Tie-based

Files generated If you start with a JavaBean, Java class, or EJB session bean, the wizard
generates:

« XxxXWS.java (remote interface)
+ xxxDelegate.java

« XxxxTie.java

+ xxx_ServiceTieSkeleton.java
+ Xxx_ServiceSkeleton.java

It's possible (but not as common) to use the tie model when you have only a Java remote interface or
WSDL fileto provide asinput to the Web Service Wizard. In this case, the wizard output leaves the
delegation part of the model for you to complete later. You'll then need to code an implementation class
and edit the generated tie class to instantiate it and delegate to it.

Skeleton model

Here's an overview of the skeleton model and when to useit:

Topic Details

Typical use The skeleton model is typically used when you know the methods you want to
expose as a Web Service, but don’t yet have an implementation of them. In this
case, you tell the Web Service Wizard about these methods by providing a
Java remote interface or WSDL file as input, then implement them later in the
context of the generated Web Service files.

How it works In the skeleton model, you implement your Web Service methods by
subclassing the servlet that the wizard generates to handle HTTP SOAP
processing. As a result, the same class that supports the logistics of your Web
Service also processes the method calls.
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Topic

Details

Advantages

The skeleton model is relatively simple, involving fewer classes to understand
and maintain. At runtime, having less object overhead may also offer
performance benefits.

How to generate it

When you specify class-generation and SOAP options in the Web Service
Wizard, check both of these items:

«+ Generate skeletons
+ Not tie-based

Files generated

If you start with a Java remote interface, the wizard generates:
« Xxx_ServiceSkeleton.java

If you start with a WSDL file, the wizard generates:

+ Xxxx.java (remote interface)

+ Xxx_ServiceSkeleton.java

File you add

When the wizard is done, you must code a class that extends the generated
servlet xxx_ServiceSkeleton and implements the remote interface for your Web
Service. You'll use this manually coded class as the servlet for the Web
Service.

Scenario: starting with a Java class

Inthis scenario, you'll see how the Web Service Wizard can be used to generate a Web Service based on
an existing Java class that implements the methods to expose:

Project setup

*

*

*

*

*

*

Project setup

Input to the wizard
Generated files for
Generated files for

the Web Service
testing

Deployment descriptor

Runtime test result

Implementation model Thisscenario illustrates use of thetie model. For an overview of that
architecture, see “ Choosing an implementation model” on page 149.

The WAR project for this scenario is set up asfollows:

*

The name of this project is:

WebServiceSample.spf

The archive resulting from this project will be:

WebServiceSample.war

Theinitial content of thisproject is:

WEB-INF
1lib

wssdk.jar

classes
com
exsamp
obj

MyObject.java

web.xml
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+ Theclasspath needed for this project is:

... \WEB-INF\lib\wssdk.jar
...\exteNdn\tools\compilelib\j2ee api 1 n.jar

Input to the wizard

Here's the input provided to the Web Service Wizard for this scenario:

+ MyObject class

+ Project location panel

+ Class selection panel

+ Method selection panel

+ Binding style panel

+ Class-generation and SOAP options panel

MyObject class

MyObject is an existing Java class from which the Web Service isto be generated. It implements the
methodsto expose. MyObject.java containsthe following code (which must be compiled before you start
the wizard):

package com.exsamp.obj;
public class MyObject
private String s;

public MyObject () {

}

public MyObject (String xxx) {

}

public MyObject (String xxx, String yyy) {

}

public String getString()
return s;
}

public boolean setString(String s)
this.s = s;
return true;

}

public String sayHello()
return "Hello there, I am on the server";
}

Project location panel

Thiswizard panel is completed as follows:
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EA Web Service Wizard E]

Specify the WAR or JAR project and base directory where
the new Web Service classes should be added.

IWebServiceSample |i| Create project...

Base directory: k:\e>deNdProjectsWebServiceSampIe\src |i| Browse...

File directory: CiexteldProjects\WebServiceSample\srch

[ ][>

| cancel |

Class selection panel
Thiswizard panel is completed as follows:

F‘, Web Service Classes E]

Select the class from which you would like to generate
new YWeb Service classes.

- Awvailable Classes (1)

class com.exsamp.obj MyObject

Class location (directory or JAR)

I:eNdProjectS\WebServic:eSample\buiId\WebServiceSampIe-classes\lu’\lEB-INF\classes E]

Class Filter

(@) Al Classes () Remote Classes () Mon-Remote Classes () EJB Classes

[<poc ] >

| cancel |

Method selection panel

Thiswizard panel is completed as follows:
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EA Web Service Methods E]

Select the methods you would like to expose in your new
Web Service.

class

r

|| comn.exsamp.obj My Ohject ‘

r i Methods (0)

i ted Methods (3)
String getString()

boolean setStringlString)
String sayHello()

(oo ) rer

| cancel |

Binding style panel
Thiswizard panel is completed as follows:

Specify the binding style for this Web Service.

Binding style: ) Document style & literal encoding

AT

| cancel |

Class-generation and SOAP options panel

Thiswizard panel is completed as follows:
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Specify the Web Service classes you would like to
generate and any associated SOAP options.

r Generation Options
Generate stubs
Generate skeletons: (8 Tie-based () Mot tie-based
Generate WSDL file

[C] Generate jBroker Web 1.x compatible classes

- SOAP Options

Target namespace: Iurn:com.exsamp.obj.MyObjed

Service address: Ir'rrtp:moc:alhol izhServic pleDBMebServic pletdy Ohject

| <Back | Finish || cancel |

Generated files for the Web Service

Based on the input provided for this scenario, the Web Service Wizard generatesthesefilesto implement
the Web Service:

+ MyObjectWS,java isthe remote interface for the Web Service.

¢ MyObjectWS ServiceSkeleton.java isthe abstract servlet class that handles access to the Web
Service.

¢ MyObjectWS ServiceTieSkeleton.java isan abstract class that extends
MyObjectWS_ServiceSkeleton to support the tie model.

+ MyObjectWSTiejava extends the abstract servlet classes to function as the front end for the Web
Service. To process requests (method calls) it receives, this servlet instantiates and delegates to
MyObjectWSDelegate.

+ MyObjectW SDelegate.j ava instantiates the implementation class (MyObject) and makes the
reguested method calls against that instance.

o MyObjectWS.wsdl describes the Web Service in standard WSDL format (useful when publishing
to aregistry).

Examining MyObjectWS.wsdl
Here'sthe generated WSDL for this new Web Service:

<?xml version="1.0" encoding="UTF-8"?>
<definitions name="MyObjectWSService"
targetNamespace="urn:com.exsamp.obj.MyObject™"
xmlns="http://schemas.xmlsoap.org/wsdl/"
xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"
xmlns:soapenc="http://schemas.xmlsoap.org/soap/encoding/"
xmlns:tns="urn:com.exsamp.obj.MyObject"
xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/" xmlns:xsd="http://www.w3.0rg/2001/XMLSchema">
<types/>

<message name="setStringRequest">

<part name="arg0" type="xsd:string"/>

</message>

<message name="setStringResponse">

<part name="result" type="xsd:boolean"/>

</message>

<message name="getStringRequest"/>

<message name="getStringResponse">

<part name="result" type="xsd:string"/>

</message>
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<message name="sayHelloRequest"/>

<message name="sayHelloResponse'">

<part name="result" type="xsd:string"/>

</message>

<portType name="MyObjectWS">

<operation name="setString" parameterOrder="arg0">
<input message="tns:setStringRequest"/>
<output message="tns:setStringResponse"/>
</operation>

<operation name="getString"s>
<input message="tns:getStringRequest"/>
<output message="tns:getStringResponse"/>
</operations>

<operation name="sayHello">
<input message="tns:sayHelloRequest"/>
<output message="tns:sayHelloResponse"/>

</operations>
</portType>
<binding name="MyObjectWSBinding"

type="tns:MyObjectWsS" >

<soap:binding style="rpc" transport="http://schemas.xmlsoap.org/soap/http"/>

<operation name="setString">
<soap:operation soapAction="urn:
<inputs>
<soap:body
encodingStyle="http://schemas.
namespace="urn:com.exsamp.obj.
</input>
<outputs>
<soap:body
encodingStyle="http://schemas.
namespace="urn:com.exsamp.obj.
</output>
</operation>
<operation name="getString"s>
<soap:operation soapAction="urn:
<inputs>
<soap:body
encodingStyle="http://schemas.
namespace="urn:com.exsamp.obj.
</input>
<outputs>
<soap:body
encodingStyle="http://schemas.
namespace="urn:com.exsamp.obj .
</output>
</operations>
<operation name="sayHello">
<soap:operation soapAction="urn:
<inputs>
<soap:body
encodingStyle="http://schemas.
namespace="urn:com.exsamp.obj .
</input>
<output>
<soap:body
encodingStyle="http://schemas.
namespace="urn:com.exsamp.obj.
</output>
</operations>
</binding>

<service name="MyObjectWSService">

com.exsamp.obj .MyObject/setString" />

xmlsoap.org/soap/encoding/"
MyObject" use="encoded"/>

xmlsoap.org/soap/encoding/"
MyObject" use="encoded"/>

com.exsamp.obj .MyObject/getString" />

xmlsoap.org/soap/encoding/"
MyObject" use="encoded"/>

xmlsoap.org/soap/encoding/"
MyObject" use="encoded"/>

com.exsamp.obj.MyObject/sayHello" />

xmlsoap.org/soap/encoding/"
MyObject" use="encoded"/>

xmlsoap.org/soap/encoding/"
MyObject" use="encoded"/>

<port binding="tns:MyObjectWSBinding" name="MyObjectWSPort"s>
<soap:address location="http://localhost/WebServiceSampleDB/WebServiceSample/MyObject"/>

</port>
</services>
</definitions>
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Generated files for testing

Based on the input provided for this scenario, the Web Service Wizard generates these files so you can
test the Web Service onceit’s deployed:

+ MyObjectWSServicejava isthe service interface that’'s used in JAX-RPC to help clients obtain
the stub for the Web Service.

o MyObjectW SServicel mpl.java is the service implementation class that handles instantiation of
the stub (MyObjectWSBinding_Stub).

+ MyObjectWSBinding_Stub.javaisused by clients asaproxy for accessing the Web Service. This
stub class implements the remote interface (MyObjectWS) to handle the logistics of each method
call.

+ MyObjectWSClient.javaisasimple client application that accesses the Web Service by:
+ Instantiating MyObjectWSService via JNDI lookup

+ Using the MyObjectWSService object to obtain the stub (MyObjectWSBinding_Stub)
+ Calling Web Service methods via the MyObjectWSBinding_Stub object

Editing MyObjectWSClient.java

The process() method of MyObjectWSClient must be edited to uncomment the Web Service method call
to be tested. Here's the change:

// System.out.println("Test Result = " + remote.getString());
// System.out.println("Test Result = " + remote.setString(java.lang.String)) ;
System.out.println("Test Result = " + remote.sayHello()):;

Deployment descriptor

Because this scenario usesthetie model, the Web Service Wizard automatically updatesthe web.xml file
to declare MyObjectWSTie as the servlet class to handle requests for the MyObject Web Service:

<?xml version="1.0" encoding="UTF-8"?>
<!DOCTYPE web-app PUBLIC "-//Sun Microsystems, Inc.//DTD Web Application 2.2//EN"
"http://java.sun.com/j2ee/dtds/web-app 2 2.dtd">
<web-app>
<servlets>
<servlet-name>MyObject</servlet-name>

<servlet-class>com.exsamp.obj.MyObjectWSTie</servlet-class>
</servlet>

<servlet-mapping>
<servlet-name>MyObject</servlet-name>
<url-patterns>/MyObject</url-pattern>
</servlet-mapping>

<env-entry>
<env-entry-name>wssdk.test.disable</env-entry-name>
<env-entry-values>true</env-entry-values>
<env-entry-types>java.lang.Boolean</env-entry-type>
</env-entry>
</web-app>

Also notethat, in this case, the devel oper has chosen to disabl e the Web Services SDK browser-based test
environment for this Web Service. Instead, the Web Service will be tested by running the generated
MyObjectWSClient application.

L) For moreinformation on the browser-based test environment, see “ Testing your Web Service from
abrowser” on page 149.
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Runtime test result

Oncethisproject isbuilt and the WAR fileis created and depl oyed to the J2EE server, the MyObject Web
Serviceisready for atest run. Here's the result of using the Client Runner in the exteNd Director
development environment to execute the MyObjectWSClient application:

Web Service Wizard Client Runner F§|

Client class to run:
Icom.exsamp.obj.MyObjec'(\u'\lSCIiem |L|

Show command line | Copy command line

Arguments:

Running com.exsanp.ob].MylbjectWiClient. .. b
FEERERTEXTTANEANNEANES

* Command line:

* C:\Program Files‘\Novell‘exteNd5hComwmon'jre'bin'java -classpath "
FEEREXTTERTANTANNEANSS

Test Result = Hello there, I am on the serwer

|w

<| | B
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Basics

Generating Web Service Consumers

This chapter walks you through the basic steps and atypical scenario for using the Web Service Wizard
to generate a Web Service consumer (a program that accesses a Web Service). Topics include:

+ Basics

s Steps

+ Preparing to generate

+ ProvidingaWSDL file

+  Generating the consumer files
+ Examining the generated files
+ Editing the generated files

+ Using the generated files

+  Running the consumer program

L) Tolearn about the steps and scenariosfor using the wizard when you want to create aWeb Service,
see Chapter 8, “Generating Web Services'.

You can use the Web Service Wizard of the Novell exteNd Director devel opment environment to
generate the code needed for a Java-based consumer program to access any standard (SOAP-based)
Web Service. The generated code handles all HTTP SOAP processing under the covers, enabling the
consumer program to call the Web Service asaJava remote object (using RMI) and invoke its methods.

For input, thewizard requiresa\W SDL filethat describesthe Web Serviceto access. It can handleawide
variety of Web Service implementations, including:

+ Document-style and RPC-style bindings

+ Basic and complex types

+ J2EE providers, Microsoft .NET providers, and others

The wizard generates Java source files based on JAX-RPC (Java APl for XML-based RPC) and the

Novell exteNd Web Services SDK (the JAX-RPC implementation included with Novell exteNd). JAX-
RPC isthe J2EE specification that provides Web Service support.

You can usethe generated files asis or modify them when necessary. The advantage of this Java-oriented
approach isthat you can deal with Web Services using thefamiliar technol ogies of RMI and J2EE instead
of coding lower-level SOAP APIs.

L) For an introduction to Web Service concepts, standards, and technol ogies, see Chapter 7, “Web
Service Basics'.

L) For detailed documentation on the wizard, see Chapter 10, “Web Service Wizard".
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Steps

The process of developing your consumer program involves:

Preparing to generate by setting up your project

Providing a WSDL file that describes the Web Service for which you want the wizard to generate
consumer code

Generating the consumer files by using the wizard

Examining the generated files that the wizard creates, including Java source for:

+ Aremoteinterface, service classes, and astub classthat facilitate the Web Service access
+ Any type classes needed for method arguments and return values

+ A simpleJavaclient classthat uses the other classes to make method calls

Editing the generated files to adjust the method calls to make and the Web Service location to point
to

Using the generated files either asis or by including the consumer code in some other Java
application

Running the consumer program in your development environment (for testing) and in the
production environment

Preparing to generate

To prepare for using the Web Service Wizard, you:

Set up an appropriate project in the exteNd Director development environment.

The type of project you should create depends on how you ultimately plan to use the consumer
code that the wizard will generate. For instance:

If you plan to use the consumer code in You should create

A standard Java application (perhaps based on the simple Java client A JAR project
class that the wizard generates)

A J2EE application client A CAR project
A JSP page or servlet A WAR project
An Enterprise JavaBean An EJB JAR project

Add the archivesrequired by the Web Services SDK to your project:

+ wssdk jar, which contains the Web Services SDK API classes needed at runtime
« activationjar

+ commons-httpclient.jar

+ commons-logging.jar

+ CSHelper.jar

« Xerceslmpl.jar

o XmlParserAPls,jar

+ agrootcajar (when using SSL and the Novell exteNd trusted root certificates)

o jakartarregexp-1.2.jar (when using apre-1.4 JDK and XML Schemawith patterns)
+ mail.jar (when using attachments and javax.mail.internet.MimeM ultipart)

+ Phaos Crypto FIPSjar, Phaos Security Enginejar, and Phaos SSlL avajar (whenusing SSL;
note that these JARs are already on the classpath of the exteNd Application Server)
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o Xmlsecjar (when using XML Signature)
You'll find these JARs in the Novell exteNd tools\compilelib directory.

3 Edit the classpath of your project so you can compile your consumer classes once they're

generated and edited. You'll need to include:
+ wssdk.jar and the supporting JARs listed in Step 2 (as appropriate)
+ Any application-specific entries

For J2EE projects, you'll also need j2ee api_1 n.jar (it'sincluded automatically when you create a

J2EE project in the exteNd Director development environment).

Providing a WSDL file

To generate consumer code, you'll need to provide the Web Service Wizard with aWSDL file that

describes the target Web Service. It's a good ideato obtain the file location or URL of thisWSDL file

before you start the wizard.

These are common scenarios:

o+ For aWeb Service developed in your organization, you might have the WSDL file on your file

system or even in your project.

+ For an external Web Service, you should be able to get the WSDL file's URL from the
appropriate Web site or registry.

Example: WSDL file for Autoloan .NET Web Service

Suppose you want to generate consumer code to usethe Autoloan .NET Web Service, whichislisted on
the XMethods public registry under the name Equated Monthly Instalment (EM1) Calculator. That
Web Service calculates and returns the monthly loan payment for a given term (number of months),

interest rate, and loan amount.

In this case, you can go to the Web site www.xmethods.net to discover the URL for the corresponding

WSDL file:

http://upload.eraserver.net/circle24/autoloan.asmx?wsdl

When you provide thisURL to the Web Service Wizard, it will read the WSDL fileto learn what it needs

to know about the Autoloan Web Service:

<?xml version="1.0" encoding="utf-8"?>
<definitions xmlns:s="http://www.w3.0rg/2001/XMLSchema"

<types>

xmlns:http="http://schemas.xmlsoap.org/wsdl/http/"
xmlns:mime="http://schemas.xmlsoap.org/wsdl/mime/"
xmlns:tm="http://microsoft.com/wsdl/mime/textMatching/"
xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"
xmlns:soapenc="http://schemas.xmlsoap.org/soap/encoding/"
xmlns:s0="http://circle24.com/webservices/"
targetNamespace="http://circle24.com/webservices/"
xmlns="http://schemas.xmlsoap.org/wsdl/">

<s:schema attributeFormDefault="qualified" elementFormDefault="qualified"

targetNamespace="http://circle24.com/webservices/">

<s:element name="Calculate">

<s:complexType>

<s:sequence>

<s:element minOccurs="1" maxOccurs="1" name="Months" type="s:double" />
<s:element minOccurs="1" maxOccurs="1l" name="RateOfInterest" type="s:double" />
<s:element minOccurs="1" maxOccurs="1l" name="Amount" type="s:double" />

</s:sequence>

</s:complexType>
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</s:element>
<s:element name="CalculateResponse">
<s:complexType>
<s:sequence>
<s:element minOccurs="1" maxOccurs="1" name="CalculateResult" nillable="true"
type="s:string" />
</s:sequence>
</s:complexType>
</s:element>
<s:element name="string" nillable="true" type="s:string" />
</s:schema>
</types>
<message name="CalculateSoapIn">
<part name="parameters" element="s0:Calculate" />
</message>
<message name="CalculateSoapOut">
<part name="parameters" element="s0:CalculateResponse" />
</message>
<message name="CalculateHttpGetIn">
<part name="Months" type="s:string" />
<part name="RateOfInterest" type="s:string" />
<part name="Amount" type="s:string" />
</message>
<message name="CalculateHttpGetOut">
<part name="Body" element="s0:string" />
</message>
<message name="CalculateHttpPostIn">
<part name="Months" type="s:string" />
<part name="RateOfInterest" type="s:string" />
<part name="Amount" type="s:string" />
</message>
<message name="CalculateHttpPostOut">
<part name="Body" element="s0:string" />
</message>
<portType name="AutoloanSoap">
<operation name="Calculate">
<input message="s0:CalculateSoapIn" />
<output message="s0:CalculateSoapOut" />
</operation>
</portType>
<portType name="AutoloanHttpGet">
<operation name="Calculate">
<input message="s0:CalculateHttpGetIn" />
<output message="s0:CalculateHttpGetOut" />
</operation>
</portType>
<portType name="AutoloanHttpPost">
<operation name="Calculate">
<input message="s0:CalculateHttpPostIn" />
<output message="s0:CalculateHttpPostOut" />
</operation>
</portType>
<binding name="AutoloanSoap" type="s0:AutoloanSoap">
<soap:binding transport="http://schemas.xmlsoap.org/soap/http"
style="document" />
<operation name="Calculate">
<soap:operation soapAction="http://circle24.com/webservices/Calculate"
style="document" />
<input>
<soap:body use="literal" />
</input>
<output>
<soap:body use="literal" />
</output>
</operation>
</binding>
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<binding name="AutoloanHttpGet" type="s0:AutoloanHttpGet">
<http:binding verb="GET" />
<operation name="Calculate">
<http:operation location="/Calculate" />

<input>

<http:urlEncoded />

</inputs>
<output>

<mime:mimeXml part="Body" />

</output>
</operation>
</binding>

<binding name="AutoloanHttpPost" type="s0:AutoloanHttpPost">
<http:binding verb="POST" />
<operation name="Calculate">
<http:operation location="/Calculate" />

<input>

<mime:content type="application/x-www-form-urlencoded" />

</inputs>
<output>

<mime:mimeXml part="Body" />

</output>
</operations>
</binding>

<service name="Autoloan">
<documentation>This Web Service mimics a Simple Autoloan calculator.</documentation>
<port name="AutoloanSoap" binding="s0:AutoloanSoap">
<soap:address location="http://upload.eraserver.net/circle24/autoloan.asmx" />

</port>

<port name="AutoloanHttpGet" binding="s0:AutoloanHttpGet">
<http:address location="http://upload.eraserver.net/circle24/autoloan.asmx" />

</port>

<port name="AutoloanHttpPost" binding="s0:AutoloanHttpPost">
<http:address location="http://upload.eraserver.net/circle24/autoloan.asmx" />

</port>
</service>
</definitions>

Understanding the WSDL

In the Autoloan WSDL, you can ignore the definitions for HttpGet and HttpPost (including message,
portType, binding, and service port). Only the Soap definitions apply to the Web Service consumer
program you'’ re devel oping.

Notice that this Web Service exposes one method named calculate(). It takes a Calculate object
containing three doubles (Months, RateOf I nterest, and Amount) and returnsa Cal cul ateResponse object
containing one string (Cal culateResult). The Web Service Wizard will generate a corresponding remote
interface in Javato support calling this method.

Thetypes section specifiesthe XM L Schema definitionsfor Cal cul ate and Cal cul ateResponse. The Web
Service Wizard will generate corresponding type classes in Javato represent these objects.

There'satwist in how those Calculate and Cal culateResponse classes will be used in the generated
Autoloan consumer code. The Autoloan WSDL happensto follow thewr apper pattern defined by JAX-
RPC, which dictatesthat method parametersin theremoteinterface should use basic typesdirectly rather
than the objects that wrap them. Asaresult, the calculate() method will be generated to take the three
doubles (instead of Calculate) and return the string (instead of CalculateResponse). The wrapping and
unwrapping of Calculate and Calcul ateResponse will be handled under the covers by the generated
Autoloan stub class.
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If you look in the binding section for AutoloanSoap, you'll see that this Web Serviceis defined as
document style (asopposed to RPC style). That'stypical of .NET Web Services. Binding style describes
the format of SOAP messages and can affect interoperability with other Web Service environments:

Binding style What it means

Document (with literal use) The SOAP message body contains just the XML document being
exchanged, and message parts map to elements literally defined in the
WSDL file’s XML Schema.

RPC (with encoded use) The SOAP message body contains argument and return values,
individually wrapped in ad hoc elements that the recipient must interpret
by applying specified encoding rules to each message part’s type.

The Web Service Wizard will generate the Java code needed to handle the specified binding style.

The port definition for AutoloanSoap (at the end of the WSDL file) specifiesthe address (URL) where
the Web Service can be accessed:

http://upload.eraserver.net/circle24/autoloan.asmx

The Web Service Wizard will usethisURL inthe service and stub classesit generatesfor calling the Web
Service.

Generating the consumer files
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Once you' ve set up your project and located the appropriate WSDL file, you're ready to use the Web
Service Wizard. The wizard produces one Web Service consumer at atime, so you'll need to use it
multiple timesif you have several to develop.

Each time you launch the wizard, it uses the WSDL file and other input you provide to generate a set of
consumer source files. Here's a summary of the process:
1 Seect File>New>Fileto display the New File dialog and go to the Web Services tab.
2 Launch the Web Service Wizard by selecting Existing Web Service.
3 When the wizard prompts you for project location information, specify:
+ Theproject you set up to contain the generated Web Service consumer files
+ Thetarget directory and package in that project
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For exampl e, suppose you' re generating a consumer for the Autoloan Web Service. You might

specify WebServiceConsumerSampl e as the target JAR project and com.exsamp.net as the package
for generated classes:

ﬁ Web Service Wizard E]

Specify the project, package, and base directory for the
generated classes.

(®) Add to open project: IWebServiceConsumerSample |L| Create project...

Base directory: k:\exteNdProjects\WebServiceConsumerSample\src |L| Browse...

Package: l:om.exsamp.net
File directory:  CiextelldProjects\WebServiceConsumerSample\src\comiexsampinet
MOTE: The entire contents of this directory will be included in the archive,

(®) Add the files to the root of the archive,

() Add the files to the archive with this prefix:

The files will be added to this location in the archive:
fcom fexsamp/net

[]

package |_|

[ (>

| cancel |

4 When the wizard prompts you, specify the WSDL file that describes your target Web Service.

For example, when generating a consumer for the Autoloan Web Service, you specify the WSDL
file URL obtained from the XMethods public registry:

K Web Service WSDL File X
Select the WSDL file or URL from which you would like to
generate Web Services classes.

'WSDL Files In Project

WSDL file or URL to use
| hittp: fupload eraserver neticircle24fautoloan asmx Pwsdl E]
l = Back H Next = [ Cancel ]

5 When the wizard prompts you for Web Service type mappings, specify how data types defined in
the WSDL (viaXML Schema) are to be represented in the generated Java code.
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The default isto create specific Java typesfor all of the complex XML typesinthe WSDL. That's
usually appropriate and it's the right choice here for the Autoloan Web Service example;

Specify how to map XML types to Java types.

(®) Create new Java types for complex XML types
[ uax-RPC 10 compatibility for simple XML types
() Use a single buitt-in type for complex XML types:

..

| <Back |[ Next> || cancel |

6 When the wizard prompts you for class-generation and SOAP options, you must specify details
about the code to create:

+ Togetthefilesneeded for aWeb Service consumer, check Gener ate stubs (and leave Gener ate
skeletons unchecked).

+ If necessary, you can override the default Service addr ess (obtained from the WSDL) by
specifying adifferent URL for the Web Service.

For example, these options will generate the appropriate consumer source files for the Autoloan
Web Service:

B2 Web Service Classes E]

Specify the Web Service classes you would like to
generate and any associated SOAP options.

Generate stubs
[ Generate skeletons: (%)

[ Generate jBroker Web 1.x compatible classes
Directory with local X5D files:

Service address:
I hittp: fupload eraserver neticircle24fautoloan asm:x
Help @ l < Back l H Cancel l

NOTE: Support for jBroker Web 1.x applications is available via a backward-compatibility option.
For more information, see If you choose jBroker Web 1.x compatibility (in the preceding chapter).

7  Click Finish when you' re done specifying options for the Web Service consumer.
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Examining the generated files

Onceyou finishthewizard, it generates everything you'’ ve specified for your Web Service consumer and
updates other parts of your project with supporting changes:

What the wizard generates Details

Java source file for XXX.java An interface that extends java.rmi.Remote and declares the

remote interface methods exposed by the target Web Service (as determined from the
WSDL file). The generated stub class xxx_Stub implements this
interface to support method calls for the Web Service.

Java source files for stubs  xxxService.java Service interface used by JAX-RPC clients to obtain
the stub for the target Web Service.

XxXxServicelmpl.java Service implementation class that handles
instantiation of the stub (xxx_Stub). It also supports alternative ways of
accessing the target Web Service, including dynamic (stubless) calls.

(Note that the names generated for the service interface and
implementation class depend on your WSDL and may omit the text
Service.)

XXX_Stub.java Facilitates method calls from a Java-based consumer
to the target Web Service. xxx_Stub implements the generated remote
interface by sending an appropriate HTTP SOAP request for each
method call.

xxXClient.java Simple client application that works as a consumer of
the target Web Service. It obtains the stub (via the Service object) and
then uses the stub to call Web Service methods.

You can run xxxClient from the exteNd Director development
environment (select Tools>Run Web Service Client Class) or from a
command line.

Updates to project The wizard updates your project to add generated files to it.
contents

About generated file names

When generating file names, the Web Service Wizard follows the naming rules specified by JAX-RPC.
For aWeb Service consumer, the resulting file names are based on the definitions in the WSDL.

For simplicity, this documentation uses xxx to represent the portion of agenerated Web Service consumer
file name that's derived from aWSDL definition.

Additional details of generation

Under the covers, the Web Service Wizard uses the Web Services SDK compiler s when generating the
Web Service consumer fileslisted above. In some cases, these compilers may generate additional code or
files to support requirements specific to your application, such as:

+ Typemapping
o Faults
+ Multiple portType definitions

L) For more information, see the Web Services SDK help.
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The consumer code that the Web Service Wizard generates for the Autoloan Web Service consists of
these standar d filesfor Web Service access:

*

AutoloanSoap.j ava is the remote interface used by the stub class to support method calls for the
Autoloan Web Service.

Autoloan.java isthe service interface that’sused in JAX-RPC to help clients obtain the stub for the
Web Service.

AutoloanImpl.java isthe service implementation class that handles instantiation of the stub
(AutoloanSoap_Stub).

AutoloanSoap Stub.javaisthe stub class. It passes method calls to the Autoloan Web Service as
HTTP SOAP requests.

AutoloanSoapClient.javaisasimple client application that obtains the stub (via the Service
object) and then uses it to call the calculate() method of the Autoloan Web Service. (Note that this
method call is generated asa comment. You'll learn what to do with it alittle later, in “ Editing the
generated files” on page 169.)

And these application-specific files for mapping the complex types defined in the WSDL.:

Calculatejava isaclass that represents the complex type Calculate that's defined in the WSDL.
CalculateM ar shaler.java is aclass that handles seriaization and deserialization for Calculate.

CalculateHolder.java isthe Holder class required by JAX-RPC to implement type mapping
support for Calculate. Note that this classis generated in the holder s subdirectory.
CalculateResponse.java is a class that represents the complex type CalculateResponse that’s
defined inthe WSDL.

CalculateResponseM ar shaler.java is a class that handles serialization and deserialization for
CalculateResponse.

CalculateResponseHolder.java is the Holder class required by JAX-RPC to implement type
mapping support for CalculateResponse. Note that this class is generated in the holders
subdirectory.

autoloan.asmx.xmlrpc.type.mappings specifies settings that tell the Web Services SDK how to
configure the type mappings for Calculate and Cal culateResponse. These mappings apply when
datais converted from XML to Javaor vice versa.

Since the generated stub and service classes automatically configure the mappings, this mappings
fileis not typically needed. It is provided for special situations (such as when you want to override
amapping).

The mappingsfileis generated in the base directory of the source tree (src).

When creating these fil es, the wizard adds them to your project on the directory path you' ve specified:

exteNd Director Utility Tools



EA Novell exteNd Director [WebServiceConsumerSample] AutoloanSoap. java

File Ecit “iew Project Tools .JavaEditor Window Help

DO HG BB A 54

Novell

View using. ISuurce layout

|’%Amcloansaap java :'3,'(]1

WebServiceConsumerSample spf 3

EH com
E -l__; exsamp
[EH et
[ 3 holders
% Autoloan java
% Avutoloanimpl java
% AutoloanSoap_Stub java J
AutoloanSoap java

A Generated by Novell exteNd Web Services SIE 6.2
A On Wed May 26 16:40:86 EDT 2004
A4 From kttp:/supload. eraserver.net/circlesd /autoloan. asex?wsdl

package com.exsawp.net;

public interface Autoloanioap
extends java.rwi.Remote
{
java.lang.String calculate(double Months, double RateOfInterest, doubl
throws java.rmi.RemoteException;

% AutoloanSoapClient java
% Calculate java
% Calculatetarshaler java
% CalculateResponse java
% CaleulsteResponseMarshaler java

@ Project
2 Structure $
—x
~
< |
+ Tado | & Output & Finel
I Line: 13 Column: 1

Editing the generated files

Follow these guidelines when editing the files generated by the Web Service Wizard:

Guideline Details

File you must edit + xxxClient.java

Files you should not edit  « XxxxService.java
+ xxxServicelmpl.java

+ Xxx_Stub.java

It's OK to edit any of the other generated files, but not typically required.

Editing the xxxClient.java file

process() method

Before using the generated xxxClient.javafile, you:

+ Must edit the process() method to call one or more methods of the target Web Service
+ May need to edit the getRemote() method to specify the correct location (binding) for accessing

the target Web Service

The process() method is where the generated client application calls methods of the Web Service. Here

you'll find commented code for calling each method defined in the generated remote interface and

displaying return values on the console. For example:

Generating Web Service Consumers

169



public void process(String[] args) throws Exception

{

AutoloanSoap remote = getRemote (args) ;

// The following code has been generated for your testing convenience. In

// order to successfully test your Web Service, you must uncomment one or

// more of these lines and supply meaningful arguments where necessary.

// Once you have modified the test method(s) below, compile this class and
// execute it from a command line with your class path set appropriately.

// System.out.println("Test Result = " + remote.calculate(double, double, double));

You need to modify this code as follows:

1 Uncomment oneor more method calls you want to execute.

2 Provideappropriate argumentsfor each method call, either as hardcoded values or as parameters
to be furnished at runtime. For runtime arguments, you may also want to add code that validates the
values supplied.

3 Check thereturn data typeto make sure it can be converted using toString(). If not, use an
aternative to System.out.printin for displaying the data returned.

Here's what the line with the cal culate() method call looks like after editing:

System.out.println("Autoloan Web Service\n " +
"Loan input data:\n 24 months, 8%, $15000\n " +
"Output from the Web Service:\n LI

remote.calculate (24, 8, 15000));

getRemote() method

This section explains the basi ¢ use of the getRemote() method and how to modify it when you need to
specify binding information.

Basic use ThegetRemote() method iswherethe generated client application obtainsthe remote object
to handleits method callsto the Web Service. That remote object isan instance of the generated stub class
(xxx_Stub). To create the stub instance, getRemote() does the following:

1 Instantiatesthe Service object (fromthe serviceinterface and implementation classes, xxxService
and xxxServicelmpl) via INDI lookup

2 Callsamethod that the Service object provides (in the service interface) to get the stub
Here's an example of the typical code generated for getRemote(). Normally, you don’t need to edit it:

public AutoloanSoap getRemote (String[] args) throws Exception

{

InitialContext ctx = new InitialContext () ;

String lookup = "xmlrpc:soap:com.exsamp.net.Autoloan";
Autoloan service = (Autoloan)ctx.lookup (lookup) ;
AutoloanSoap remote = (AutoloanSoap)service.getAutoloanSoap() ;

return remote;

Specifying binding information Thewizard includes the binding information for your target Web
Servicein the generated stub class (xxx_Stub.java) and service implementation class
(xxxServicelmpl.java). The binding provides the service endpoint addr ess where the Web Service can
be accessed. InaWSDL file, this addressisthe URL in the soap:address |ocation element.
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Asan dternative, you can specify the binding to use when creating the stub instance in the getRemote()
method. This enables you to override the binding in the stub class (such as when the Web Service has
moved to anew location). You just need to add aline of code to set the address property for the stub:

public AutoloanSoap getRemote (String[] args) throws Exception

{

InitialContext ctx = new InitialContext();

String lookup = "xmlrpc:soap:com.exsamp.net.Autoloan";
Autoloan service = (Autoloan)ctx.lookup (lookup) ;
AutoloanSoap remote = (AutoloanSoap)service.getAutoloanSoap() ;

((javax.xml.rpc.Stub) remote) . setProperty("javax.xml.rpc.service.endpoint.address",
"http://upload.eraserver.net/circle24/autoloan.asmx") ;

return remote;

Using the generated files

How you use the Web Service consumer code that you have at this point depends on the nature of the
application you' re devel oping. Sometimes you might want to enhance the generated xxxClient.javafile
and includeit in your application. At other timesyou may just copy syntax from xxxClient.javainto your
own classes. But in either case, you'll always need the generated remote interface, service, and stub files.

Before you start any application-specific coding, it's a good idea to test the basi ¢ xxxClient to make sure
your consumer code works as expected. You'll first need to build your project to compilethe sourcefiles.
Then you can run xxxClient, as described in the next section.

Running the consumer program

The generated Web Service consumer program xxxClient isa standard Javaapplication. You canrunitin
either of these ways:

+ From the development environment
+ Fromacommand line

From the development environment

To help you test your generated client quickly and easily, the exteNd Director development environment
providesthe Web Service Wizard Client Runner. Thisfacility lists the client applicationsin your
current project and lets you select one to execute. For each run, it automatically sets the classpath to
include all required files and lets you supply command-line arguments.

> To use the Client Runner:
1 Opentheproject that contains the compiled client class you want to run.
2  Select Tools>Run Web Service Client Classto display the Client Runner window.
3 Select aclient from the Client classto run dropdown.
This dropdown lists every compiled classin your project that has a main() method.
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4 Check Show command lineif you want to:

+  Seethecomplete command linethat the Client Runner usesto execute your client (it will appear
in the display console portion of the window after you click Run)

+ Optionally copy that command line to the system clipboard by clicking Copy command line
(after arun)

5 Typeany command-line Arguments required by your client (use a space to separate each
argument).
6 Click Run to execute your client and see its output in the display console portion of the window.

For example, here'swhat it looksliketo execute the generated A utol oanSoapClient class using the Client
Runner:

Web Service Wizard Client Runner §|

Cliert class to run:
Ic:om.exsamp.net.ALﬂoIoanSoapClient

Show command line | Copy command line

Arguments:

FEETERTERTEANERALNRLANES
Autoloan Web Serwice
Loan input data:
24 months, 8%, $15000 |:|
Output from the Web Serwvice:
Eruated Monthly Instalment (EMI) For the Amount 15000 is $6?
e

When AutoloanSoapClient runs, it calls the calculate() method of the Autoloan Web Service and passes
a Calculate object containing loan data (term, rate, amount). The cal culate() method returns a
CalculateResponse object containing a string of payment information, which AutoloanSoapClient
displays on the screen:

Running com.exsamp.net.AutoloanSoapClient. ..
khkkkhkhkhkhkhkhkhkhkhkhkkhkkkkkk
Autoloan Web Service
Loan input data:
24 months, 8%, $15000
Output from the Web Service:
Equated Monthly Instalment (EMI) For the Amount $15000 is $678

khkkkhkhkhkhkhkhkhkhkhkhkkhkkkkkk

From a command line
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You can also execute the generated client from the command prompt of your operating system. Doing so
demands that you set the classpath to include all required files (such as the generated consumer classes,
wssdk.jar, and so on).

The recommended approach is to use the Web Service Wizard Client Runner to display and copy the
command linefor your client (as described in the preceding section). Then you can paste that lineto your
command prompt and run it.

If you plan to run the client on other computers (beyond your devel opment machine), make sure they
have accessto all of the fileslisted in this command line.
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Web Service Wizard

This chapter describesthe Web Service Wizard of the Novell exteNd Director devel opment environment,
which you can use to generate files for implementing and invoking \Web Ser vices. Topicsinclude:

+ About thewizard
+ Using the wizard
o Panel sequence

o Panel detals

L) For an introduction to Web Service concepts, standards, and technologies, see Chapter 7, “Web
Service Basics'.

About the wizard

The Web Service Wizard can perform either of these tasks for you:

+ Generateastandard (SOAP-based) Web Service that's implemented as a Java remote object.
The wizard creates a servlet to handle access to your Web Service and its methods from HTTP
SOAP requests.

+ Generatethe code needed for a Java-based consumer program to access any standard (SOAP-
based) Web Service. The generated code handles all HTTP SOAP processing under the covers,
enabling your consumer program to call the Web Service as a Java remote object and invoke its
methods.

In both cases, the wizard produces Java source files based on JAX-RPC (Java APl for XML -based RPC)
and the Novell exteNd Web Services SDK (the JAX-RPC implementation included with Novell exteNd).
JAX-RPC isthe J2EE specification that provides Web Service support.

You can usethe generated files asis or modify them when necessary. The advantage of this Java-oriented
approach isthat you can deal with Web Services using thefamiliar technol ogies of RMI and J2EE instead
of coding lower-level SOAP APIs.

How it works Behind the scenes, the Web Service Wizard uses several different compilersto generate
the output you request:

The wizard uses this compiler To generate

Remote interface generator A Java remote interface from a JavaBean, Java class, or
EJB session bean

wsdl2java (from the Web Services SDK) A Java remote interface from a WSDL file

xsd2java (from the Web Services SDK) Type classes (JavaBeans, marshalers) and mapping files
from complex types defined in a WSDL file’s XML Schema

rmi2soap (from the Web Services SDK)  Skeleton and tie classes, stub and service classes, as well
as marshalers (for complex types) from a Java remote
interface

rmi2wsdl (from the Web Services SDK) A WSDL file from a Java remote interface
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The wizard determines which compilersto run and in what order depending on the type of input you
provide and options you select when filling in its panels.

Alternatives to the wizard You can aso run the individual wsdl2java, xsd2java, rmi2soap, and
rmi2wsdl compilers manually from a command line. For more information, see the Web Services SDK
help.

Using the wizard

Here’'swhere you' |l learn about preparing to use the Web Service Wizard, running it, and working with
its output:

For instructions on See

Using the wizard to create a new Web Service Chapter 8, “Generating Web Services”
based on one of these:

+ A JavaBean or other Java class
+ An EJB session bean

« A Java remote interface

+ AWSDL file

Using the wizard to create code for accessingan  Chapter 9, “Generating Web Service Consumers”
existing Web Service based on its WSDL file

Panel sequence
This section lists the panels you need to complete in the Web Service Wizard, depending on your

scenario:
If you start with You step through these panels
A JavaBean or other Java 1 Project location (and possibly WAR project selection)
class 2 Class selection

Method selection
Binding style (and possibly Schema information)

Class-generation and SOAP options

The home interface of an EJB
session bean

Project location (and possibly WAR project selection)
Class selection

EJB lookup information

Binding style (and possibly Schema information)

Class-generation and SOAP options

The remote interface of an
EJB session bean or the
SessionBean class itself

Project location (and possibly WAR project selection)
Class selection

EJB home interface selection

EJB lookup information

Binding style (and possibly Schema information)

o 0o~ WON P OO DM ODNDP[OO DM ®

Class-generation and SOAP options
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If you start with

You step through these panels

A Java remote interface

Class selection

Project location (and possibly WAR project selection)

Binding style (and possibly Schema information)
Class-generation and SOAP options

A WSDL file

A WO DN R | ODNPR

Project location

Web Service type mappings

Class-generation and SOAP options

WSDL file selection (and possibly Multiple namespace mapping)

Panel details

This section describes the options on each panel of the Web Service Wizard. The panels are:

*

*

Project location

WAR project selection

Class selection

WSDL file selection
Multiple namespace mapping
Web Service type mappings
EJB home interface selection
EJB lookup information
Method selection

Binding style

Schema information
Class-generation and SOAP options

Web Service Wizard
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Project location

This panel is used to specify details about the project location (project, directory, package) where the
wizard isto store Web Service filesit generates. There are two variations of this panel:

+ Ifyoustart with a WSDL file, you'll see:

F_‘F Web Service Wizard E]

Specify the project, package, and base directory for the
generated classes.

(®) Add to open project: IWebServiceConsumerSample |i| Create project...

Base directory: k:\exteNdProjects\WebServiceConsumerSample\src |i| Browse...

Package: l:om.exsamp.use

File directory:  CiextelldProjects\WebServiceConsumerSample\src\comexsampiuse
MOTE: The entire contents of this directory will be included in the archive.,

(®) Add the files to the root of the archive,

() Add the files to the archive with this prefix:

The files will be added to this location in the archive:

fcom fexsamp fuse D
package D
oo (o ) o]

+ Ifyoustart with anything else (JavaBean, Java class, EJB session bean, or Javaremoteinterface),
you'll see:

Specify the WAR or JAR project and base directory where
the new Web Service classes should be added.

IWebServiceSample |i| Create project...
Base directory: k:\e>deNdProjectsWebServiceSampIe\src |i| Browse. ..

I

File directory: CiexteldProjects\WebServiceSample\srch
O I
Hel, | H Next = l Cancel ]

In thisvariation, you don’t specify a package (because the wizard will get this information from
your class or interface, which you supply on an upcoming panel).
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> To complete this panel:

1

Specify the proj ect:
Option What to do
Add to open Select a project where the wizard is to store generated files. This option lets
project you choose from a list of the projects currently open.

If you're generating a Web Service, you'll typically select a WAR project.

When appropriate, you can select a JAR project instead, but then the wizard
will prompt for a WAR project to map the Web Service’s servlet. See “WAR
project selection” on page 178.

(When you generate a Web Service from a WSDL file, the wizard does not
currently support selecting a JAR project. It requires you to select a WAR
project.)

If you're generating a Web Service consumer, you can select any type of
project.

Create project

Click this button if you want to create a new project to use. It displays the New
Project dialog.

See “Creating projects and subprojects” on page 50.

No project -- just
write files to the
disk

(This option is disabled. In the Web Service Wizard, generated files must be
added to an open project.)

2 Specify thedirectory and package:

Option

What to do

Base directory

The default base directory is a src subdirectory located right under the
project directory on your file system. If you want to select a different file
system location, click Browse.

Package

(If enabled) Specify the fully qualified Java package name to be used for
generated classes (for example, com.myco.mypkg).

File directory

This informational field shows the file system location where generated files
will be stored. It is the result of combining Base directory and Package.

Add the files to
the root of the
archive

(If enabled) Choose this option to place the generated files (and their
package path, if any) at the root of the project archive.

Add the files to
the archive with
this prefix

Choose this option to place the generated files (and their package path, if
any) under a specified directory structure (prefix) in the project archive.

For a WAR project, the prefix is automatically set to WEB-INF/classes.

The files will be
added to this
location in the
archive

(If displayed) This informational field shows the project archive location where
generated files will be stored. It is the result of combining Prefix and
Package.

3 Click Next.
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WAR project selection

This panel is used to specify the required WAR project for a Web Service stored in a JAR project. The

wizard will update this WAR'’s deployment descriptor (web.xml) with the serviet mapping for the Web
Service.

K2 web Service Project @

The project you have selected is not a WAR project.
Please select the WAR that the generated serviet will be
available in.

WAR project:  [hytaR [~ Create project. ..

[ = Back ”Ne)d> """ |[ Cancel l

> To complete this panel:

Class selection

1 Specify thefollowing:

Option What to do

WAR project Select the WAR project for the Web Service’s servlet mapping. This option lets
you choose a WAR project that's currently open.

Create project Click this button if you want to create a new WAR project to use. It displays the
New Project dialog.

See “Creating projects and subprojects” on page 50.

2 Click Next.

This panel is used to select acompiled class from which the wizard isto generate Web Servicefiles.
Supported choices include:

+ A JavaBean or other Java class

+ AnEJB session bean interface or class

+ A Javaremote interface

NOTE: This panel won't let you select an EJB or remote interface that defines overloaded method
names. Overloaded method names are not allowed in Web Service interfaces (as of WSDL 1.2). You
must remove them from your class before starting the wizard.
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i? Web Service Classes @

Select the class from which you would like to generate
new YWeb Service classes.

- Auvailable Clagses (2)

class com.exsamp.obj MyOhbject
interface com.exsamp rem.MyRemote

Class location {directory or JAR)

I ChexteNdProjectsiiehServiceSampletbuildWebServiceSample-claszesWEB-INFicla E]

Class Filter

(@) Al Classes  (C) Remote Classes  (O) Mon-Remote Classes  (C) EJB Classes

| <Back |[ Next»

[ Cancel l

By default, this panel finds the compiled classesin the selected project’sbuild directory and liststhemin
the Available Classes box. For aWAR project, thislist comes specifically from WEB-INF/classesin the
build directory.

> To select from the current list:
1 Click aniteminthe Available Classeslist.
2 Click Next.

> To refine the current list:

+ Click one of the Class Filter radio buttonsto narrow the Available Classes list to classes of a
particular kind.

> To list classes from another location:

+ Clickthebrowse(...) button for Class|ocation (directory or JAR) to select adifferent directory or
JAR file.

This refreshes the Available Classes list to show just the compiled classes from that new location.

WSDL file selection

Thispanel isusedto select aWSDL file from which the wizard isto generate Web Servicefiles. You can
select it from your project, from your file system, or from the Web (by specifying an URL).

NOTE: This panel won't let you select a WSDL file that defines overloaded method names. Overloaded
method names are not allowed in Web Service interfaces (as of WSDL 1.2). You must remove them from
your WSDL file before starting the wizard.
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K Web Service WSDL File X

Select the WSDL file or URL from which you would like to
generate Web Services classes.
‘WSDL Files In Project
C: \exteNdProjectsWebServi YWS sl
WSDL file or URL to use
| CiextendProjects b Servic pletsrcical e ] .|
I = Back ” Next = I Cancel ]

By default, this panel findsthe .wsdl filesin the selected project and lists them inthe WSDL Files In
Project box.

> To select from the current list:
1 Clickaniteminthe WSDL FilesIn Project list to makeit the WSDL fileto use.
2 Click Next.

> To select from the file system:

1 Click the browse(...) button for WSDL file or URL to useto select aWSDL file from your file
system.

2 Click Next.

> To specify a file by URL:
1 Typethe URL for thetarget WSDL filein WSDL file or URL to use. For example:

http://upload.eraserver.net/circle24/autoloan.asmx?wsdl

2 Click Next.

Multiple namespace mapping

This pandl is used when you’ re generating from aWSDL file that uses multiple namespaces for the
complex typesinits XML Schema. It lets you map each namespace to a separate Java package.

NOTE: The mappings on this panel are used only if the option Create new Java types for complex
XML types is selected on the Web Service type mappings panel.
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The selected WSDL uses multiple namespaces to define

its data types. Please specify a separate Java package
for each namespace's types.

Mamespace i
it fiskats net/servicesfiteralTypes
http: fiskats net/services/

Package !
|com.myco.myapp.l'rteraltypes |
|com.myco.myapp |

I TR ”Ne)d) ..... H e ]

Thispanel liststhe appropriate namespaces and fillsin adefault package name for each one. You can edit

any or al of these package names. Just make sure you specify a unique package name for each
namespace.

> To edit the namespace-to-package mappings:

1 Double-click any namein the Package column to edit it, then type the text you want.

(You can't edit the names in the Namespace column.)
2 When you're done editing package names, click Next.

Web Service type mappings

Thispanel isused to specify how datatypes are to be mapped when you’ re generating from aWSDL file.
It provides choices for handling the complex types and simple types defined in the WSDL (via XML

Schema).

Specify how to map XML types to Java types.

(®) Create new Java types for complex XML types
[ uax-RPC 10 compatibility for simple XML types
() Use a single buitt-in type for complex XML types:

®

| <Back |[ Next> || cancel |
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> To specify how data types are to be mapped:

1 Do oneof thefollowing:

If you want to

Do this

Map the complex types
defined in the selected
WSDL file to specific Java

types

1

Select the radio button Create new Java types for complex
XML types.

If the WSDL file specifies RPC as the binding style, this radio
button is automatically selected; you can't unselect it.

Uncheck the option JAX-RPC 1.0 compatibility for simple
XML types unless you need it to avoid changing code in an
existing project.

Checking this option tells the wizard to handle simple types
(and any affected complex types) the way it did prior to exteNd
5.2 (when the Web Services SDK followed JAX-RPC 1.0).
That means it will generate a JavaBean for each simple type.

Unchecking this option tells the wizard to handle simple types
according to the latest supported JAX-RPC specification. That
means simple types will be mapped directly to the most basic
types they specify.

If you're regenerating an existing project that includes simple
type JavaBeans and you don’t want to disrupt code that
accesses those JavaBeans, you should check this option.

L] For more information, see the Web Services SDK help.

Map all complex types to
one selected built-in type
that lets you access the Web
Service data as XML
(instead of Java classes)

2

Select the radio button Use a single built-in type for
complex XML types.

Select one of the following radio buttons to specify which built-
in type to use:

+ java.lang.Object
+ org.w3c.dom.Element

« javax.xml.transform.Source

2 Click Next.

EJB home interface selection

182

This pandl is used to select the home interface that corresponds to an EJB session bean class or remote
interface you’ ve specified on the class selection panel.
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new ../../../Start_WSSDK_Help.html

H Web Service EJB Home E]

Your selection has been identified as an EJB-based class.
Please select the EJB Home interface associated with this
class.

- Awvailable Classes (1)

interface com.exsamp.ejb SBMyEJEHome

Class location {directory or JAR)

CoieteMdProjects MyEJBYEJE-cliert jar

(oo ) rer

By default, this panel looksin thelocation of the EJB session bean class or remoteinterface to find home
interfaces (compiled classes that extend javax.ejb.EJBHome). If there are any, it liststhem in the
Available Classes box.

| cancel |

> To select from the current list:
1 Click aniteminthe Available Classeslist.
2 Click Next.

> To list classes from another location:

+ Click the browse(...) button for Classlocation (directory or JAR) to select adifferent directory or
JAR file.

This refreshes the Available Classes list to show just the compiled classes from that new location.

EJB lookup information

This pandl is used to specify information that the Web Service will need to do a INDI lookup for a
selected EJB session bean. (JNDI isthe Java Naming and Directory Interface.)

E2 Web Service EJB Options E]

Specify the deployed JNDI name to be used to look up a
reference to your Enterprise JavaBean. In addition, specify
any application server-specific information necessary to
create an InitialContext.

- Deployed JHDI Hame

Lookup String Iejb!SEiMyEJEI

r Initial Context Information

Factory Class Icom_sssw.rt.jndi.AgIn'rtCthadory

Provider URL Isssw:.l’.l'I0calhosﬂ\u’\l’ebServiceSampleDB

User ID Iadminis{rator
Password Iadmin

(oo J e

| cancel |
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This panel displays default initial context values appropriate for looking up a session bean deployed to
the Novell exteNd Application Server. For information on what other J2EE serversrequire, consult their
documentation.

> To complete this panel:
1 Specify the Deployed JNDI Name;

Option What to do

Lookup String Specify the subcontext and JNDI name under which the session bean is
registered on the target J2EE server. For example, to look up the session bean
whose JNDI nhame is SBMyEJB in the ejb subcontext:

ejb/SBMyEJB

The wizard includes thisinformation in the g/ b-r ef declaration it generates within the deployment
descriptor web.xml. To learn how it is used at runtime to do a INDI lookup, see the
getSessionBean() method of xxxDelegate.j ava (the delegate class generated for the tie servlet).

2 Specify Initial Context | nformation:

Option What to do

Factory Class Specify the package prefix and name of an InitialContext factory class that's
appropriate for the target J2EE server.

Provider URL Specify the URL for the JNDI nhamespace of the target J2EE server.

User ID Specify a valid user name that has authority to log on to the target J2EE server
and access the session bean.

Password Specify the password for User ID.

The wizard includes thisinformation in the servlet declaration it generates within the deployment
descriptor web.xml. To learn how these values are used at runtime, see the getl nitial Context()
method of xxxDelegate.java.

3 Click Next.

Method selection

This panel is used to select the methods you want to expose when generating a Web Service from a
JavaBean or other Javaclass.

NOTE: Overloaded method names are not allowed in Web Service interfaces (as of WSDL 1.2). As a
result, this panel lets you select no more than one method with a given name.
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i? Web Service Methods @

Select the methods you would like to expose in your new
Web Service.

r lected class

|| comn.exsamp.obj My Ohject ‘

Methods (2)
String getString()
boolean setStringlString)

[ ielected Methods (1)
String sayHello()

AT

This panel examines the selected class and lists its eligible methods in the Available M ethods box.

| cancel |

> To select methods to expose:

1 Usethe Add and Add All buttons to move one or more items from Available Methods to Selected
Methods.

If necessary, you can use Remove and Remaove All to move one or more items back.
2 Click Next.

Binding style

This pandl is used to specify the binding style when generating a Web Service from a JavaBean, Java
class, EJB session bean, or Javaremote interface.

Specify the binding style for this Web Service.

Binding style: ® Document style & literal encoding

(Z)RPC style & SOAP encoding

> To specify the binding style:
1 Choose one of the following:

+ Document style& literal encoding Inthisformat, the SOAP message body containsjust the

XML document being exchanged and message parts map to elements literally defined in the
WSDL fileés XML Schema

¢ RPCstyle& SOAPencoding Inthisformat, the SOAP message body contains argument and
return values, individually wrapped in ad hoc elements that the recipient must interpret by
applying specified encoding rulesto each message part'stype
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When making this choice, consider the requirements of any other Web Service environments your
Web Service must interoperate with. In most cases either style should work, but some environments
may favor a particular style.

2 Click Next.

Schema information

These panels are used to specify XML Schemainformation to includeinthe WSDL fileyou generate for
aWeb Service. The Web Service Wizard prompts for thisinformation if:

+ You'regenerating from a class (JavaBean, Java class, EJB session bean, or Java remote interface)
that defines method parameters (arguments or return values) of type or g.w3c.dom.Element
AND

+ You specified the Document style & literal encoding option on the Binding style panel
There are two related Schema information panels:

+ Onthe Schema includes panel, you specify the path or URL of zero or more Schema (XSD) files
to include in the generated WSDL .

B Schema Includes @

Specify any XML schemas that describe XML elements
used in this Web Service. These schemas will be included
in the generated WSDL file.

Files or URLs:
b:|r.1‘t=|'~.|dPrnje::ts\Echemas\Ehanar‘t.xsd |

| <Back || Next> || cancel |

+ OntheMethod type mapping panel, you specify how each Element method parameter mapsto a
qualified name in one of those Schemas.
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E Method Type Mapping E]

For each Web Service parameter that is a DOM Element

type, you may specify a schema type or a sample XML data
file. (The wizard will generate XML schema from sample

data.)
getCartContents |=r=turn= |5::h=m|l |::Irt:5hnppingCIrt |
submitCart |P1 | |

Element Type Details
O Unspecified

O sample XML Data

®) Schema

Schema element: b |

| <Back || Next> || cancel |

Asan dternative, you can map a parameter to asample XML instance data file. In that case, the
wizard generates the Schema information for you based on the instance data.

NOTE: The information on these panels is used only if the option Generate WSDL file is checked on the
Class-generation and SOAP options panel.

> To specify Schema includes:

1 Usethe Add button to specify the path or URL of each Schema (XSD) fileto includein thelist.

If necessary, you can use the Delete button to remove one or more selected files from the list.
2 Click Next.
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> To specify method type mapping:
1 For each method parameter listed on the panel, do one of the following:

If you want to Do this

Map a method parameterto 1 Select the row of information for that parameter.
a qualified name in a listed 2

In the Element Type Details section, select the Schema radio
Schema

button.
3 Select a qualified name from the Schema element list.

Map a method parameterto 1 Select the row of information for that parameter.

an instance data file In the Element Type Details section, select the Sample XML

Data radio button.

3 Use the browse (...) button to select the XML file containing
the appropriate instance data.

Skip mapping a method 1 Select the row of information for that parameter.

parameter 2 In the Element Type Details section, select the Unspecified
radio button.

The parameter will be represented as type any in the
generated WSDL.

2 Click Next.

Class-generation and SOAP options

188

This panel is used to select the Web Service files to generate (including skeleton, tie, and stub classes)
and to specify SOAP implementation details to encode in those files. There are two variations of this
panel:

s Ifyou start with a WSDL file, you'll see:

B2 Web Service Classes @

Specify the Web Service classes you would like to
generate and any associated SOAP options.

Generate stubs
[ Generate skeletons: (%)

[ Generate jBroker Web 1 .x compatible classes
Directory with local X5D files:

Service address:

I hittp: fupload eraserver neticircle24fautoloan asm:x

| <Back |[Fi

+ Ifyou start with anything else (JavaBean, Java class, EJB session bean, or Javaremote interface),
you'll see:
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B2 Web Service Classes @

Specify the Web Service classes you would like to
generate and any associated SOAP options.

r Generation Options
Generate stubs
Generate sheletons: @) Tie-based O Mot tie-based
Generate WSDL file
[ Generate jBroker Web 1.x compatible classes

r SO0AP Options

Target namespace: Iurn:com.exsamp.obj.MyObjed

Service address: Ihﬂp:mDCale izhServic pleDBMebServic pleMdy Ohject

| <Back || Finish || cancel |

Only this variation provides the ability to generate aWSDL file.

NOTE: When you create a new Web Service from WSDL, the Web Service Wizard does not generate a
new or updated copy of that WSDL file for you. That means you must edit the WSDL yourself if you want
it to reflect changes you've specified via the wizard (such as an override of the default Service address
URL).

> To complete this panel:

1

Specify Generation Options:

Option What to do

Generate stubs Check this option to generate classes for consuming the Web Service,
including service classes, a stub class, and a simple client application. You'll
get the following source files:

+ XxxxService.java
+ xxxServicelmpl.java
« xxx_Stub.java

+ xxxClient.java

Generate Check this option to generate classes for implementing the Web Service.
skeletons Then choose one of these implementation models:

+ Tie-based Generates skeleton and tie servlet classes used to handle
requests for your Web Service and delegate method calls to a separate
implementation class. You'll get the following source files:

« XXx_ServiceSkeleton.java
+ Xxx_ServiceTieSkeleton.java
« xxxTie.java

If you start with a JavaBean, Java class, or EJB session bean, you'll also
get this source file (used to delegate to your class):

+ xxxDelegate.java

+ Not tie-based Generates just a skeleton servlet class used to handle
requests for your Web Service. You'll get the following source file:

+ Xxx_ServiceSkeleton.java
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Option

What to do

Generate WSDL
file

(If displayed) Check this option to generate the following file:
o xxx.wsdl

It describes your Web Service in standard WSDL format, which is useful
when publishing to a registry. The wizard stores this file in the base directory
of your source tree (commonly named src).

Generate
jBroker Web 1.x
compatible
classes

Check this option to generate the specified files according to the original
jBroker Web (Version 1.x) conventions for:

«+ File names
+ Stub access in client code

Except for these conventions, the generated files will conform to the latest
version of the Web Services SDK.

This option is appropriate only if you're maintaining an application that
originated in jBroker Web 1.x and aren’t yet ready to switch to the current
conventions (which are based on JAX-RPC and may require some changes
to existing code).

L For details on what this option generates, see “If you choose jBroker
Web 1.x compatibility” on page 145.

Directory with
local XSD files

(If displayed) When the selected WSDL file relies on imported XSD files for its
type definitions, you can optionally specify a local directory that contains
copies of them. If the wizard can’t access a particular XSD file based on the
location specified in the WSDL file, it will look for that XSD file in your local
directory.

Ll For more information about XSD files, see the WSDL specification.
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2 Specify SOAP Options:

Option What to do
Target (If displayed) Specify the target namespace for SOAP messages produced
namespace by the generated stub and skeleton classes. Method and parameter names

are scoped to this namespace when SOAP messages go over the wire.

You can accept the default value or specify any string for the namespace. It
doesn’t have any special semantics beyond providing a scope for SOAP
messages.

When generating a WSDL file, the wizard uses this value for the
targetNamespace definition.

Service address

Specify the URL to be used as the binding for accessing your Web Service.
The wizard includes this binding information in the following generated files:

+ The stub class (xxx_Stub.java) and service implementation class
(xxxServicelmpl.java) use it as the default URL for binding to the Web
Service.

+ The WSDL file (xxx.wsdl) uses it as the SOAP address in the service
definition.

If you are generating from WSDL, you can override the default value of
Service address (which is obtained from the WSDL) by specifying a different
URL in this option.

If you are generating from Java, the default value for this option includes the
name of the selected WAR project and the servlet mapping for the Web
Service. For example:

http://localhost/WebServiceSample/MyObject

If you plan to deploy the Web Service to the Novell exteNd Application
Server, you need to insert the name of the target database in the URL:

http://localhost/WebServiceSampleDB/WebServiceSample/MyObject

3 Click Finish.
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WSDL Editor

The WSDL Editor provides a quick and easy way to create, edit, and view WSDL documents. This
chapter contains the following topics:

o+ About WSDL

+ About the WSDL Editor

¢ CreatingaWSDL document

+ Adding elementsto a WSDL document

+ Validating aWSDL document

+ Displaying astylized view

+ Publishing to aregistry

+ Generating Web Service files from WSDL

About WSDL

WSDL (Web Services Description Language) is a general-purpose XML vocabulary for describing
Web Services. Using WSDL, it's possible to describe (concisely and in a standardized manner) the
interface, protocol bindings, and deployment details of Web-based services, at alevel of detail sufficient
for businesses to begin interacting online.

L) For the complete WSDL standard, go to www.w3.org/TR/wsdl.

About the WSDL Editor

Editor features

The WSDL Editor letsyou:

+ Createand edit WSDL documents (files with the .wsdl extension)

+ Insert any of thefour canonical WSDL document elements (message, port type, binding, or
service)

+ Validate WSDL documents
+ View WSDL documentsin a stylized format
+ Publish WSDL documents to Web Service registries

The WSDL Editor isbased on the XML Editor and its features, including:

+ XML SourceView tab for text editing of WSDL documents
o XML Tree View tab for visual editing of WSDL documents

The WSDL Editor also providesitsown Stylized View tab for formatted display of WSDL documents.
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B2 Novell exteNd Director [WebServiceSample] MyObjectWS.wsdl using file:fC:/Program%20Files{..
File Edit View Project Tools Window Help

DERG Y BPE|S Y| CBE Novell

Wiew using: ISource layout |Z| MyObjectWs.wsdl EI]

ﬁ WebServiceSample, spf <?xml version="1.0" encoding="UTF-8"?> 4
[ WEB-INF <definitions name="Mylbjectlliiervice” H
EHE: B targetNamespace="urn: con. exsanp. obj. Hylbject™

== com xmlns="http: //schenas.xnlsoap. org/wsdl/ "
EH exsamp x¥ulns:soap="http://schenas.xnlsoap. org/wsdl/soap/”
= obj xulns: ths=""urn: con. exsanp. ob]. Mylbject”
j xulns:wsdl="http: //schenas. nlsoap. org/wasdl /" ®mlns:xsd="http:
<types
D Iy ObjectVs. wsdl <gchema targetNamespace="urn:con.exsanp.ob].Mylbiect”

xmlns="http: / mmr. w3, org /2001 ML chena™ xmlns:xsd="http: //
<element name="string” type="xzd:string”f=

<element name="hoolean” type="xsd:hoolean” >
L= - <] I
75 Directory &4 Project =
?} Registries EE WML Source View Lg;;g XML Tree \ﬁewJ@‘j Stylized \u"iewJ
. |
| >

L e TodoJ L\z OutputJL :-g Find | Messages

I Line: 1 Column: 1

L Tolearn about using the basic editing features of the XML Source View and XML Tree View
tabs, see Chapter 4, “XML Editors’.

Creating a WSDL document

> To create a WSDL document:
1 Sdect File>New>File.
2 Onthe Web Servicestab, select WSDL and click OK.
The WSDL Wizard displays.

£ WSDL Wizard 3]

Definition Mame:

Target Mamespace:
|urn:some-urn

File Location:

Documentation:

Include WSDL template
| H Finish ” Cancel ]

3  Enter aDefinition Name.
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Complete the rest of the panel as needed:

+ (Optional) Enter a Target Namespace. This can be the Uniform Resource Name associated
with thisWSDL document. You cannot specify arelative URN.

+ (Optional) Enter aFile L ocation. You can usethe browse (...) button to select atarget directory
onyour file system. If you don’t specify aFile Location, the new filewill be saved to the root of
your hard drive.

+ (Optional) In the Documentation text box, enter any human-readable comment or descriptive
language you would like to associate with the definition element.

o Check Include WSDL templateif you want a skeleton document to be created for you using
values provided in thiswizard. Uncheck it to start with a blank document.

Click Finish.
A new WSDL document opens in the WSDL Editor.

|' StockQuote. wsdl ﬂ]

=?xml version="1.0" encoding="UTF-5"?>
<definitions name="3tockluote”
targetNanespace="urn: sone-urn’
xmlns: tns="urn: somne-urn”
xmlns="http: //schenas.xnlsoap. org/wsdl/ "
xnlns:xsd="http: / fwmmr. w3, org /2001 XML chena™
xmlns: soap="http: //schenas.xnlsoap. org/wadl fsoap /"=

<fdefinitions>

|\ Ei& XML Source View J\?;g AML Tree View ”%% Stylized View

Adding elements to a WSDL document

WSDL documents can contain four standard element types: message, port type, binding, and service.
These element types build on one another with cascading references; so when you create aWSDL file,
you should create the message section first, followed by the port type section, then the binding section,
and finally the service section.

The WSDL Editor offers dial og-based assistance in creating each of the four types.

*
*
*

*

Adding a message element
Adding a port type element
Adding a binding element
Adding a service element

Adding a message element

InWSDL, amessage is an abstract definition of the data being exchanged.

> To add a message element to a WSDL document:

1

Inthe XM L Source View, position the insertion point where you want to insert the definition, then
right-click.
A popup menu displays.
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2 Select Insert WSDL Element>M essage.

X

Message

Enter the information for the message element.
Mame:
GetLast TradePriceOutput

Documentation:

Farts:

Mame | Typing | Value | [ Add l

body |Element I(sdl:TradePriceResult |

Help @ OK Cancel
3 Specify the following information in the Message dialog:
Option What to do
Name Specify the value of the name attribute of the <message> element.
Documentation (Optional) Specify any human-readable comment or descriptive language

you would like to associate with this message.

Parts Specify this information for each <part> element of your message:
+ The name attribute
+ The typing value (Element or Type)
« Under Value, the element attribute

To add another part entry to the message, click Add. To remove an entry,
select the entry and click Delete.

4 Click OK.
A new message section is added to your document.

Adding a port type element

A WSDL port typeisan abstract definition of the operations supported by a service and the
communications mode (one-way, request-response, and so on) that will be used in the service.

> Toadd a port type to a WSDL document:

1 Inthe XML Source View, position the insertion point where you want to insert the definition, then
right-click.

A popup menu displays.
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2 Select Insert WSDL Element>Port Type.

Port Type fgl
Enter the information for the port type element.
Mame:
kStockQuotePortType
Documentation:
Operations:
Mame | Type | Formats [ Add l
GetTradePrice |Request-|‘esponse I Define...
Help @ OK Cancel
3 Specify the following information on the Port Type dialog:
Option What to do
Name Specify the value of the name attribute of the <portType> element.
Documentation (Optional) Specify any human-readable comment or descriptive language

you would like to associate with this port type.

Operations Specify this information for each <operation> element of your port type:
+ The name attribute

+ The type (One-way, Request-response, Solicit-response, or Notification)

+ Under Formats, click the Define button to specify the operation’s
messages using the Define dialog

The dialog has several control groups. Only those that are appropriate to
the type of operation are enabled. For example, if you chose Notification
as the type, only the Output control group is enabled. For each enabled
group, you must specify a Name and Message appropriate to the

operation for Input and Output. Specifying values for the Fault group is
optional.

To add another operation entry to the port type, click Add.
To remove an entry, select the entry and click Delete.

4 Click OK.
A new port type section is added to your document.

Adding a binding element

A WSDL binding specifies concrete protocol and data format specifications for the operations and
messages defined by a particular port type.
> To add a binding to a WSDL document:

1 Inthe XML Source View, position the insertion point where you want to insert the definition, then
right-click.

A popup menu displays.
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2 Select Insert WSDL Element>Binding.

Binding X
Enter information for the binding element.
Mame:
FtockQuoteSoapBinding
Documentation:
FPort Type:
IStockQuotePortType |i|
Binding Protocol
(®) SOAP Binding
Style:
Jpe [~
Transport:
l\ﬂp:.l’.l’schemas.xmlsoap.ol'g.l’soap.ﬂmp
(Z)HTTP Binding
| [
() User Defined
Help @ OK Cancel
3 Specify the following information on the Binding dialog:
Option What to do
Name Specify the value of the name attribute of the <binding> element.
Documentation (Optional) Specify any human-readable comment or descriptive language
you would like to associate with this binding element.
Port Type Specify the port type for this binding. The dropdown list displays the names
of the port types that you have created for this document (see “Adding a port
type element” on page 196).
SOAP Binding If your WSDL document will specify a SOAP binding, select SOAP Binding,
then select a Style (RPC or Document) and specify a Transport value.
HTTP Binding If an HTTP binding will be used, select HTTP Binding and enter the

appropriate Verb (GET or POST).

User Defined

Select if you want to specify a custom binding protocol manually.

4 Click OK.

A new binding section is added to your document.

Adding a service element

A WSDL service names the entry-point address (or addresses) for the Web Service in question. These
addresses are in the form of URIs and constitute ports.

> To add a service to a WSDL document:

1 Inthe XML Source View, position the insertion point where you want to insert the definition, then
right-click.

A popup menu displays.
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2 Sdlect Insert WSDL Element>Service.

Service

Mame:

Enter information for the service element.

X

kStockQuoteSer\tice

Documentation:

Forts:

Mame J Binding 1 Address Type 1 Location | [ Acdd l
StockQuotePort |StocIcQuoteSoapEii... |SOAP Mp: ple.com |
Delete
Help @ OK Cancel
3 Specify the following information on the Service dial og:
Option What to do
Name Specify the value of the name attribute of the <service> element
Documentation (Optional) Specify any human-readable comment or descriptive language

you would like to associate with this service.

Ports Specify this information for each <port> element of your service:

*

*

*

*

The name attribute

The binding value; the dropdown list displays the names of the bindings
you have created for this document (see “Adding a binding element” on
page 197)

The address type (None, SOAP, or HTTP)

The location (the URI by which your service will be available)

To add another port entry to the service, click Add.
To remove an entry, select the entry and click Delete.

4 Click OK.

A new service entry is added to your document.

Validating a WSDL document

When aWSDL document is displayed in the XML Source View, you can validate the document by
clicking the VValidate toolbar button (which looks like a check mark). If the document is validated, you
seethisdialog:

Document is valid,

Otherwise, you see adia og giving information identifying the malformed statement(s) in the document.
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CAUTION: You should carefully review your WSDL even if the document validation is successful. The
W3C WSDL specification allows for extensibility elements throughout all levels of a WSDL document. So
if you build the document without using the dialogs or do a lot of cut-and-paste from other sources, it is
possible that the document will test as valid but not be what you want.

Displaying a stylized view

200

For easier reading, you can display your WSDL document in the Stylized View, which appliesan XSL
style sheet to the document. The WSDL Editor comes with two built-in style sheets: Summary and
Details.

> To display a stylized view of a WSDL document:
1 Openthe WSDL document.
2 Click the Stylized View tab at the bottom of the WSDL Edit Pane.
The view changesto stylized.

|' StockQuote. wsdl ﬂ]

2]

StockOQuote

targetMatniespace: urn:some-urn

service: Stock QuoteService
pott: name: Stock QuotePort
hinding: Stock QuoteSoapBinding
soapaddress: location: hitp://example.com
hinding: Stock QuoteSoapBinding
type: Stock QuotePortType

soaphinding: style: rpe
transport: hittp://schemas.xmlsoap.org/soap/hitp
operation: GetTradePrice
soapioperation: soapAction=
style=
pottType: Stock QuotePortType
operation: name: GetTradePrice

[£]

lﬁé‘ XML Source View ”?;g AML Tree View |%‘j Stylized View J

In this example, the Summary style sheet has been applied to the document.

» To choose a different style for the stylized view:
1 Withthe Stylized View tab selected, right-click in the WSDL Edit Pane.
A popup menu displays.
2 Select anitem from the Stylesheets submenu:
+ Details provides a detail-oriented plain-text view of the WSDL document (with no XML tags)
+ Summary provides amore concise view of WSDL contents

+ Custom opensadialog that allows you to choose your own XSL style sheet for rendering a
custom view, and/or setting a default style sheet

exteNd Director Utility Tools



B2 select Style Sheet

(®) System ISummary |L|

() Custom | | |

[l set as default

Choose one of the following:

Option What to do

System Select to use one of the built-in style sheets (Summary or Details) as the basis
for the stylized view

Custom Select to use the style sheet of your choice, then enter the path to the style
sheet (or use the Browse button to open a standard file havigation dialog)

TIP: You can optionally select the Set as default check box to apply the style sheet you've
chosen as the default in stylized views. Your preference will persist across development
environment sessions.

Publishing to a registry

When you have created a WSDL document, you can publish it to aregistry.
L) For more information, see “Publishing to aregistry” on page 213.

Generating Web Service files from WSDL
A WSDL document describes aWeb Service. You can invoke the Web Service Wizar d fromthe WSDL
Editor to generate the Java classes needed to implement or consume that Web Service.

> To generate Java classes:
1 Makesureaproject isopen.
2 Openthe WSDL document inthe XML Source View.
3 Click the Generate Java Class button.

il
The Web Service Wizard isinvoked.
L) For more information, see Chapter 10, “Web Service Wizard".
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Registry Manager

This chapter describes the registry browsing and publishing functionality provided by the Novell exteNd
Director devel opment environment. It contains the following topics:

*

*

About registry standards

About the Registry Manager
Defining registry profiles
Browsing registries

Retrieving WSDL from the registry
Publishing to aregistry

About registry standards

The exteNd Director development environment supports the following registry standards:

Registry

standard Description

UDDI Universal Description, Discovery, and Integration
UDDI is designed to give businesses a uniform way to describe their Web Services,
discover other companies’ services, and understand the methods needed to conduct e-
business in an automated or semiautomated way with remote partners.

ebXML Electronic Business using eXtensible Markup Language
The ebXML Registry and Repository, like UDDI, enables the storing and sharing of
information between parties to allow e-business collaboration.

WSIL Web Services Inspection Language (also known as WS-Inspection)

WSIL is designed to be more lightweight and portable than UDDI. It's an emerging
standard intended to pick up where UDDI leaves off.

About the Registry Manager

The exteNd Director development environment provides a Registry Manager (accessible through the
Registriestab in the Navigation Pane) and a facility for defining registry profiles. The registry
capabilitiesinclude:

*

*

*

Defining registry profiles

Selecting registries to include in the search process

Viewing business information on selected organizations in a given registry
Viewing information on Web Services offered by a given organization

Sear ching for organizations or services within aregistry or group of registries, optionally using
extended query parameters
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+ Publishing services or organizations to aregistry
+ Deleting services or organizations from aregistry

Defining registry profiles

Registriesare specified by URL and can belocal or Web-based. Before accessing aregistry in the exteNd
Director devel opment environment, you define a profile for that registry. Some predefined registry
profiles are provided.

> To define a registry profile:
1 Select Tools>Profiles from the menu.
The Profiles dialog opens.
2 Sdlect the Registries tab.

E rofiles @
Servers @ Databases |

Registry Profiles are used to publish Web Services and perform inquiries

in registries, They specify all the information necessary for these activities,

Profile name:  len public Registry [~] lew...

Registry type: Lo Edit...
Registry version: 2.0

Delete...

Inquiry LRL: http: £ fwww-3,ibm, com fservices fuddifinguiryapi

Publish LRL: https: / fvwww-3,ibm, com/services fuddi/protect /publishapi
User name:

Credential:

Search Registry: “es

3 If you areediting or deleting an existing profile, select it from the Profile name list box and click
Edit or Delete. If you are creating a new profile, click New.

4 When the New (or Edit) dialog displays, first specify the following:

Option Description
Profile name Name of the profile
Registry type Type of registry: ebXML, UDDI, or WSIL

The dialog displays different options depending on which
registry type you select.
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5

If you select ebXML or UDDI asthe registry type, the dialog displays:

B2 Create New Registry Profile @

Profile name: I

Registry type: IUDDI |L|

Registry version: 2.0

Inuiry LRL:

User name:

I
Publish URL: |
I
Credential: |

[ Include in Registry Search

Help @ OK Cancel
Complete the dialog as follows:
ebXML/UDDI option Description

Inquiry URL

The URL through which the registry can be queried

Publish URL
registry

The URL through which new services can be published to the

User name and Credential
for publishing access

The information (if any) that the registry provider assigned to you

Include in Registry Search
search set

Specifies whether you want to include this registry in the default

If you select WSIL asthe registry type, the dialog displays:

B2 Create New Registry Profile @

Profile name: I

Registry type: IV\!SIL |L|

Registry version: n/fa

g =
Orgarization | WSIL URL |
Mp:.l’.l’<host>:<p0r1>.r<path>.ﬂnspedion.Wsil |L||
User name: |

Credential: |

[ Include in Registry Search

Help @ OK Cancel
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Complete the dialog as follows (use the + and - buttons to add or delete entries in the WSIL

registry list):
WSIL option Description
Organization A name for the organization
WSIL URL The fully qualified WSIL URL, ending in inspection.wsil
User name and Credential The information (if any) that the registry provider assigned to you

for publishing access

Include in Registry Search Specifies whether you want to include this registry in the default
search set

6 Click OK.

Once you have defined aregistry profile, you can use the Registry Manager to browse the registry and
you can publish servicesto the registry.

Browsing registries

The Registry Manager allows you to browse registries through the Registries tab in the Navigation Pane.
There are two subpanes within the Registries tab: the Organization Pane and the Service Pane.

Organization: st X &4 9
k T

(=) s Xdethods

|~
Web services resource site
= Services
¥Methods Barnes and Moble Quote
Hiethods Currenc

¥Methods Delayed Stock Quotes
¥Methods Pacific Bell SMS Service

il [v]

< ] B
Service: 5 P x ﬂ 9
53

= 5'{ Microsoft Test Registry

=%

Returns exchange rates between 2 countries' currencies fang: en]
|+| 2, http:S/services xmethods.net:30/zoap =

l DDnectoly l@ PloJectl ﬂ{, Registries J

Information displayed

The Registry Manager displays the following types of information.

Organization Pane The organization section of aregistry might include these types of information:

Information Icon Description
Organization name . Organization name used in this registry
Description Short phrase describing the organization
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Popup menus

Information Icon Description

Categories B Categories to which the organization belongs
Classification schemes come from at least three sources: NAICS codes
for industry segments, UNSPSC for product and service classifications,
and geographic information

Identifiers Information about the organization, such as a DUNS number

Services O A list of services offered by the organization, such as Web Services

callable via HTTP and other services such as sales and technical
support contact information

You can select a service name to display its details in the Service Pane

Service Pane A serviceentry in aregistry might include these types of information:

Information Icon  Description

Service name ® The name of the service

Organization name The organization offering the service

Description A short phrase describing the service

Binding @ The URL for invoking the service

tModel ™ Data describing the service
A UDDI registry stores the data as a tModel, which is a set of
name/value pairs; the tModel node may be followed by a description

Overview URL The URL of a document describing how to use the tModel data
For a Web Service, this is usually a WSDL document

Categories = Categories for the service

The categorization has two parts: a name (for example, uddi-org:types)
and a value (for example, wsdISpec). The value wsdISpec specifies that
a WSDL document is available for the service. Other types of services
can use other classification schemes.

Each pane in the Registry Manager has a popup menu.

Organization Pane To view the popup menu for Organization, place the cursor in an entry in the
Organization Pane and right-click. The following menu displays.

Menu item Description

Copy Text Allows you to copy text from the currently selected organization tree node to
another area or file

Clear Tree Clears the pane of organization information that you retrieved from your

search

Delete Organization

Deletes the selected organization (if you have permission). Asks you to
confirm before deleting the organization.
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Menu item

Description

Advanced Search

Allows you to perform a sophisticated search by organization

L For more information, see “Searching by organization” on page 209

Service Pane Toview the popup menufor Service, placethe cursor in an entry in the Service paneand
right-click. The following menu displays.

Menu item

Description

Copy Text

Allows you to copy text from the currently selected service tree node to another
area or file

Clear Tree

Clears the pane of service information that you retrieved from your search

Retrieve WSDL

Retrieves the WSDL for the selected service from the registry. You can also do
this using the Retrieve WSDL button.

Delete Service

Deletes the selected service (if you have permission). Asks you to confirm
before deleting the service.

Advanced Search

Allows you to perform a sophisticated search by service

For more information, see “Searching by service” on page 211

Action buttons

The following illustration shows the location of the various action buttons on the Organization and

Service panes.
Publish Organization Delete Organization
Keyword box ,7 Advanced Search
Organization: st X 4 ©— stop
PeMethods Y —4— Search
= R) Microsoft Test Registry |
[} m ¥Methods
Web services resource site
=€ Services
¥Methods Barnes and Moble Quote
HMethods Currency Exchange Rates
iethods 5 o
Service: 5 J x ﬂ 8
| v
[E)-(R) Microsoft Test Registry Delete Service
o® Retrieve WSDL
zf ¥Methods
20-minute delayed stock gquotes Jang: en]
[#-@ bttpe/feervices xmethods.net:80/s0ap

l?;;g Dil'ectorle@ Project'l\ CR) Registries J
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Searching by organization

You search by organization in the Organization Pane.

» To search organizations by name or keyword:

1 Enter acomplete or partial organization name or keyword in the text box below Or ganization.

TIP: You can also enter a group of organization names separated by a vertical bar, which allows you
to search for multiple groups of organizations. For example: XMethods|IBM|Sun.

2  Click the Search button (shaped like a downturned arrow).

While the search is under way, the Stop button (normally grayed out) isred. The search can take
several minutes. To interrupt the search, click the Stop button; partial search results will display in

the Organization Pane.

A list of matching organizations appears in tree-view form. Each top-level nodein thetreeisa
registry, each child of aregistry is an organization name, and below each organization is detail

information consisting of descriptions, categories, and services.

Organization: m x a4 9
Jetvethods =N
[ZH(R) Microsoft Test Registry |~

=) s Xdethods
Web services resource site
= c; Services

Wiethods Barnes and Moble Quote

HMethods Currency Exchange Rates
¥Methods Delayed Stock Quotes TH
XMethods Pacific Bell SMS Service [+]

Clicking a service entry in the (upper) Organization tree causes that service's detail information to

appear in tree form in the (lower) Service Pane.

Organization: it x a4 9
fitvethods N
[ZH(R) Microsaft Test Registry |~

=} s Xdethods
Web services resource site
=) Services

HiMethods Barnes and Moble Quote

HMethods Currency Exchange Rates

¥Methods Delayed Stock Quotes TH
XMethods Pacific Bell SMS Service |j

Service: 5_, x ﬂ 9

@

S-(R) Microsoft Test Registry

s ¥Methods
Returns book price from Barnes and Moble online stare, given 15BN
[E-(2 bitpe/Seervices smethods.net: 80 /s0ap ferlet Srpcrauter
< J [2]

> To set advanced organization search criteria:
1 Leavethe keyword text box blank.

2 Click the Advanced Search button (shaped like binoculars).
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The Organization Discovery Criteriadialog displays.

Organization Discovery Criteria g]
Select one of five Search criteria groups below, Enter Search parameters
in the selected group, add Find qualifiers, Press OK button to begin the search,
“fou may use the "% symbol as a wildcard,
Discover via:
(Organization Mame [~
Criteria
Starting with:
Profiles Sort By Options
IBM Public Registry Hame lgnore case
IBM Test Registry ®Asc (O Desc
Microsoft Test Registry Date [ Exact match
(i Asc (@) Desc
Reset
Help (@ OK Cancel

3 Select one of the search-criteria options:

*

Organization Name—Enter acomplete or partial organization name or list of names separated
by avertical bar (|) inthe Starting with text box.

| dentifier—Select one of thefollowing: D-U-N-S or Thomas Register (catal og names) from the
dropdown list. Enter akey from the catalog (partial or complete) in the Starting with text box;
this entry can contain numeric values and dashes.

L ocator—Select one of the following from the dropdown list: NAICS (North American
Industry Classification System), UNSPSC (United Nations Standard Products and Services
Classification), or GEO (geographical).

Enter akey from the catalog (partial or complete) in the Starting with text box if you selected
NAICS or UNSPSC; this entry can contain numeric values. Enter a country (region)
abbreviation for GEO. If you selected NAICS or UNSPSC, you can click the élipsis and pick
anitem from alist of choices.

Service Type Name—Select to search organizations associated with a particular tModel.

Discovery URL—Enter an | P address or portion of an |P address for the URL in the Sarting
with text box.

4  Select search and sort options:

*

*

In Sort By, specify whether to sort by name or date, in ascending or descending order. The most
common technique isto sort by name (alphabetically) in ascending order or by date
(numerically) in descending order. Sorting by date works within groups of organizations with
identical names.

In Options, select Ignore Case and/or Exact Match.

5 Under Profiles, select the registry or registries to search from the list. Those you specified in the
Profiles dialog for automatic searching are already selected. To override the search list, select one
or al of theregistriesin thelist. To return to the original (default) registries, click Reset.

6 Click OK.
The search begins.
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Searching by service

You search by servicein the Service Pane.

> To search services by name or keyword:

1

Enter acomplete or partial service name or keyword in the text box below Service.

TIP: You can also enter a group of service names separated by a vertical bar, which allows you to
search for multiple groups of services.

Click the Search button (shaped like a downturned arrow).

While the search is under way, the Stop button (normally grayed out) isred. The search can take
several minutes. To interrupt the search, click the Stop button; partial search results display in the
Service Pane.

A list of matching services appearsin tree-view form. Each top-level node in the tree isthe registry
that was searched; each immediate child of aregistry is a service name; and children of the service
node(s) contain detail information consisting of the organization name associated with the service,
adescription of the service, and bindings for the service.

Clicking a service node in the (lower) Service tree causes that organization’s detail information to
appear in tree form in the (upper) Organization Pane.

> To set advanced service search criteria:

L eave the keyword text box blank.
Click the Advanced Search button (shaped like binoculars).
The Service Discovery Criteria dialog displays.

Service Discovery Criteria E]
Select one of three Search criteria groups below, Enter Search parameters
in the selected group, add Find qualifiers, Press OK button to begin the search,
“fou may use the "% symbol as a wildcard,
Criteria Group:
Service Mame a
Criteria
Starting with:
Profiles Sort By Options
IBM Public Registry Hame lgnore case
IBM Test Registry ®Asc (0 Desc
Microsoft Test Registry Date [ Exact match
(i Asc (@) Desc
Reset
Help (@ OK Cancel

Select one of the search-criteria options;
+ Service Name—Enter acomplete or partial service namein the Starting with text box.

+ Locator—Select one of the following: NAICS (North American Industry Classification
System), UNSPSC (United Nations Standard Products and Services Classification),
UDDITYPE, or GEO (geographical) from the dropdown list.

Enter akey from the catalog (partial or complete) in the Starting with text box if you selected
NAICS, UNSPSC, or UDDITY PE; thisentry can contain humeric values. Enter a country
(region) abbreviation for GEO. If you selected NAICS, UNSPSC, or UDDITY PE, you can
click the ellipsis and pick an item from alist of choices.

+ Service Type Name—Allows the search of services associated with a particular tModel.

Registry Manager 211



4  Select search and sort options:

+ InSort By, specify to sort by nameor date, in ascending or descending order. The most common
technique isto sort by name (alphabetically) in ascending order or by date (numerically) in
descending order. Sorting by date works within groups of services with identical names.

+ InOptions, select Ignore Case and/or Exact Match.

5 Under Profiles, select the registry or registries to search from the list. Those you specified in the

Profiles dialog for automatic searching are already selected. To override the search list, select one
or al of the registriesin the list. To return to the original (default) registries, click Reset.

6 Click OK.
The search begins.

Using wildcards in searches

While searching in the Registry Manager, you can use the percent sign (%) asawildcard symbal,
meaning one or more of any character. Thisisespecially useful when you want to search for organization
or service names that contain a particular word but might not start with that word.

The default search logic is Start With. So a search on Books will turn up BooksRUs but not ABC
Booksellers or Used Books. The way to override this behavior isto search instead on $Books%, which
will turn up al three.

You can also usethe | (pipe) symbol asalogical OR tolook for hitsthat contain any combination of
specified words. You can chain together any number of keywords thisway. For example;

$Booking% | %Travel% | %Airline%

returns all namesthat contain at least one of these words, no matter where in the name that word appears.

Retrieving WSDL from the registry

212

After you have found the service you searched for, you can retrieve the WSDL definition for thisservice
from the registry. For this you use the Service Pane.

> To retrieve a WSDL definition from the registry:
1 Highlight the service node.
2 Click the Retrieve WSDL button in the Service Pane.
R
[ B

If adefinition for the service exists, the WSDL Editor displays the WSDL information.

Organization: =t x m 9 | CurrencyExchangeRate, wsdk m]
| 2 <?xml versiom = "1.07% [~]
[Z}-(R) Microsoft Test Registry [~ <definitions nawe = "Mechods Currency Exchange" carge
[=]- ] XMethods <message name = "getRateRequesh’>
Weh services resource site <part name = "countryl” type = "ssdistring”f=
= C; Services <part name = "countryZ” type = "wsdistring”fe
HMethods Barnes and Moble Quate <imessage: . .
gt Crreny Exshangs Rates] message nane = [eHareemnmass
¥Methods Delayed Stock Quotes JH <part name = "Result” type = "xsdifloat”f>
HMethods Pacific Bell SkS Service [~] Cimessages E
B — j <portType name = "CurrencyExchangePortType">
Service: [ x M 9 <operation name = "getRate’>
I B <input message = "tns:getRateRequest” f
= R) Microsoft Test Registry <output message = “tns:getRateResponse” fe
O HHsthods CUrrency Exchines ates! <foperation:
. WMiethod <fportType>
= ethods
i <binding name = "CurrencyExchangeBinding” type = "tn
T Rfafurns exchange.rates between 2 count ries' curr <soap:binding style = "rpc” transport = "hitp: /i
[, bitpfi/services xmethads.neti30/s0ap.  comeratinn name = TaerRares C+]
— — < >
5 ] o | = — B
=] . : {2 i &0 WML T Wi Stylized Vi
‘\;;;gDuectolyﬂ@Pro]ectl\(’}{jnegw;t,iesj |-MJW” ree View %3 ylized View
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L) For information about the WSDL Editor, including different ways to view the WSDL, see Chapter
11, “WSDL Editor”.

Publishing to a registry
When you have created a WSDL document, you can publish it to aregistry viathe WSDL Editor.
L) For information about the WSDL Editor, see Chapter 11, “WSDL Editor”.

> To publish WSDL to a registry:
1 Openthe WSDL document inthe WSDL Editor.
2 Click the Publish to Registry button on the toolbar.

)
The WSDL Publishing Options dialog displays.

WSDL Publishing Options 3]
Registry Profile:
ILocaI Registry |L|

Organization Mame:

| Lookup...

WSDL Publish URL:
mlg:.f.fjenter server urlitdyOhiect Vs wadl

Help (@ OK Cancel
3 Specify these options:
+ Registry Profile—Select the registry you want to publish to.

+ Organization Name—Specify the organization to associate the service with. Click the L ookup
button to look up organizationsin the registry.

+ WSDL Publish URL—Specify the URL to which the service will be published.
4 Click OK.

If your serviceis successfully published, you see a confirmation dial og. Otherwise, you see adialog
describing the error.

If you want to publish an organization to aregistry, you can do that from the Organization Pane of the
Registry Manager.

> To publish an organization to a registry:
1 GototheRegistry Manager.
2 Click the Publish Organization button in the Organization Pane.

st
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The Publish Organization dialog displays.

Publish Organization fgl
Registry Profile:
iEM Public Registry [~]
Hame:
Description:
0K Cancel

3 Specify these options:
+ Registry Profile—Select the registry you want to publish to.
+ Name—Specify anamefor the organization.
+ Description—Specify text that describes the organization.

4 Click OK.

If your organization is successfully published, you see a confirmation dialog. Otherwise, you see a
dialog describing the error.
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J2EE

These chapters present the exteNd Director utility tools for working with J2EE components:

¢ Chapter 13, “J2EE Wizards”
¢  Chapter 14, “How to Handle J2EE Versions”

Related links:

e Sun J2EE home
¢ Sun J2EE documentation
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J2EE Wizards

To speed project devel opment, use the following wizards when creating standard J2EE components and

other Java classes:
+ EJIB Wizard
o JSPWizard

o Servlet Wizard

+ JavaClass Wizard

+ JavaBean Wizard

+ TagHandler Wizard

You access these wizards by selecting File>New>File from the menu.

EJB Wizard

Usethe EJB Wizard to create EJB1.1 entity and session beans or EJB2.0 entity, session, and message
beans. The following sections describe:

+ About the EJB Wizard
+  Starting the EJB Wizard
¢ Panel sequence

+ Pandl reference

About the EJB Wizard
The EJB Wizard can speed your EJB devel opment effort by providing:

+ A skeleton of the bean implementation class

+ The home, remote, local, and localhome interfaces (as needed)

+ A primary key class (as needed)

Onceyou have created the EJB using the EJB Wizard, you can modify it in the Java Editor by opening its
Java source files from the Project tab of the Navigation Pane.

Starting the EJB Wizard

> To start the EJB Wizard:
1 Select File>New>File.

2 Onthe Genera tab, choose EJB (in the Advanced section) and click OK. (Alternatively, you can
double-click EJB.)

3 The steps you follow depend on the type of bean you want to generate; see “ Panel sequence”
(below) for details.
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Panel sequence

This section lists the panels you need to complete in the EJB Wizard, depending on the type of bean you
want to create. Click thelink to display more information about how to complete the panel.

If you want to create You step through these panels

A stateful or stateless session 1 Specifying the EJB type

bean 2 Specifying the EJB JAR configuration
3 Specifying the project, package, and directory
4 Specifying the EJB source

« Specifying the source class or interface
Specifying the EJB class and interface names
Specifying methods

Specifying additional classes or packages to import
Completing the EJB

Specifying the EJB type
Specifying the EJB JAR configuration
Specifying the project, package, and directory

A message-driven bean

A W N P00 N O O

Specifying the EJB source

« Specifying the source class or interface
Specifying the EJB class and interface names
Specifying methods

Specifying additional classes or packages to import
Completing the EJB

A BMP entity bean Specifying the EJB type
Specifying the EJB JAR configuration

Specifying the project, package, and directory

A W N P |00 N O O

Specifying the EJB source
« Specifying the source class or interface
or

+ Specifying the source database and Selecting a database
table

Specifying the EJB class and interface names
Specifying persistent (data) fields

Specifying primary key fields

Specifying fields that require get/set methods

©O© 00 N O O

Specifying create() methods

10 Specifying find() methods

11 Specifying additional classes or packages to import
12 Specifying resource references

13 Completing the EJB
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If you want to create You step through these panels

A 1.x CMP entity bean 1 Specifying the EJB type
Specifying the EJB JAR configuration
Specifying the project, package, and directory

A W N

Specifying the EJB source
« Specifying the source class or interface
or

+ Specifying the source database and Selecting a database
table

Specifying the EJB class and interface names
Specifying persistent (data) fields

Specifying primary key fields

Specifying fields that require get/set methods

© 00 N OO O

Specifying create() methods

10 Specifying find() methods

11 Specifying additional classes or packages to import
12 Completing the EJB

A 2.x CMP entity bean 1 Specifying the EJB type
Specifying the EJB JAR configuration
Specifying the project, package, and directory

A W N

Specifying the EJB source
« Specifying the source class or interface
or

« Specifying the source database and Selecting a database
table

Specifying the EJB class and interface names
Specifying persistent (data) fields

Specifying primary key fields

Specifying fields that require get/set methods

© 00 N OO O

Specifying relationships

10 Specifying create() methods

11 Specifying find() methods

12 Specifying additional classes or packages to import
13 Completing the EJB

Panel reference
This section describes the options on each panel of the EJB Wizard. The panels are:
+  Specifying the EJB type

Specifying the EJB JAR configuration

Specifying the project, package, and directory

Specifying the EJB source

Specifying the source database
+ Selecting a database table

* & o

*
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+ Specifying the source class or interface

+  Specifying the EJB class and interface names
+ Specifying methods

+ Specifying persistent (data) fields

«  Specifying primary key fields

+ Specifying fields that require get/set methods
+ Specifying create() methods

+  Specifying relationships

+ Specifying find() methods

+ Specifying additional classes or packages to import
«  Specifying resource references

+ Completing the EJB

Specifying the EJB type

220

This panel lets you specify the type of EJB you want to create.

EA £38 wizard l
Select the type of EJB that you want to create. Entity EJBs represent

persistent data, session EJBs contain business logic, and
message-driven EJBs handle messages.

Ertity EJB, container-managed persistence version 1.x
Ertity EJB, container-managed persistence version 2.x
Ertity EJB, bean-managed persistence

Session EJB, stateless
S 1 EJB, stateful

exteNd Director Utility Tools




> To complete this panel:
1 Specify the EJB type:

Option

What to do

Entity EJB, container-
managed persistence
Version 1.x

Select this option when you want the EJB Wizard to create an entity
bean that uses container-managed persistence (CMP) defined by
the EJB1.1 specification

Entity EJB, container-
managed persistence
Version 2.x

Select this option when you want the EJB Wizard to create an entity
bean that uses container-managed persistence (CMP) defined by
the EJB2.0 specification

Entity EJB, bean-
managed persistence

Select this option when you want the EJB Wizard to create an entity
bean that uses bean-managed persistence (BMP)

Session EJB, stateless

Select this option when you want the EJB Wizard to create a

stateless session bean

A stateless session bean is released to the instance pool after each
method call completes, so it is not guaranteed that a client will have
the same instance on subsequent method calls

Session EJB, stateful Select this option when you want the EJB Wizard to create a stateful

session bean

A stateful session bean is bound to the client session that creates it,
so it can be used to maintain values associated with that client
session

Message-driven EJB Select this option when you want the EJB Wizard to create a

message-driven bean

2 Click Next to continue.

Return to “Panel sequence” on page 218.

Specifying the EJB JAR configuration

This panel lets you specify whether the wizard should create one EJB JAR or an EJB JAR and an EJB-
client JAR.

FAE38 wizard } x|
J2EE recommends creating 2 separate JARS for an EJB -- the
"EJB-client JAR" to contain the classes needed to use the EJB, and
the "EJB JAR" for the EJB's implementation class(es).

(* Creste classes in separate EJB-cliert & EJB JARS

(" Creste classes in a single EJB JAR.

Next =

Cancel| Help
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> To complete this panel:

1 Specify the EJB JAR configuration:

Option What to do

Create separate EJB-  Select this option if you want the wizard to use these two JARS:

client & EJB JARs + EJB JAR—Contains the bean implementation classes, any utility

classes that are private to the implementation, and a deployment
descriptor in the META-INF directory.

+ EJB-client JAR—Contains the EJB home and remote interfaces, a
primary key class, and any utility classes that a client might require to
use the EJB. The EJB-client JAR is a plain archive file; it does not
contain a deployment descriptor. If you have EJBs that are used by
other EJBs in the EJB JAR (like helper EJBs) but are not used by
clients, then do not put the home and remote interfaces of the helper
EJBs in the EJB-client JAR.

Create a single JAR Select this option if you want the wizard to use a single EJB JAR that
for all EJB classes will contain all of the EJB classes and interfaces.

2 Click Next to continue.

Return to “Panel sequence”’ on page 218.

How EJB JARs and EJB-client JARs are related in a project An EJB-client JAR projectisa
peer to its EJB JAR project—it is not a subproject of the EJB JAR project. The EJB JAR and EJB-client
JAR arelinked in the following ways:

+ EJIB JAR project classpath includes EJB-client JAR project

+ EJIB JAR has amanifest file that includes a Class-Path entry for the EJB-client JAR archive

+ TheEJB JAR'sdeployment descriptor contains an <ejb-client-jar> element containing the name of
the EJB-client JAR archive

If you create an EJB JAR as a subproject, its EJB-client JAR will also be made a subproject of the same
parent project. The EJB-client JAR will have the same project location, same archive location, same
subproject status, and sameinclusion in its parent archive asthe EJB JAR.

Specifying the project, package, and directory

222

This panel is used to specify details about the project location (project, directory, package) where the
wizard isto storethe EJB filesit generates.

If you chose to use both an EJB JAR and an EJB-client JAR, you are prompted to provide the
project/package/directory information for the EJB-client JAR on apanel similar to thisone:
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Specify the project, package, and directory for the new EJB JAR's

implementation class.

x|

(% &dd to open EJB JAR project:  [EloSamplesEjo.ar | Creste project... |

= Mo project -- just write files to the disk.

Base directory: F::\e}{tendCc.u'cE

cloomponentsejk Tall (] ;I Browwse... |

Package: l:om

File directory:  CleXtendCodeE: pal el

MOTE: The entire contents of this directory will be included in the archive.

& Add the files ta the roct of the archive.
r

The files will be added to this location in the archive:

com

I_|_|

package

clcomponentshek Jall choom

< Ba

> To complete this panel:

1 Onthetop portion of this panel of the EJB Wizard, specify one of the following three project

association options:

Option

What to do

Add to open EJB JAR
project

If you currently have one or more EJB projects open, you can add the
EJB to one of those projects by selecting it from the dropdown list. If the
project that you want to associate the EJB with is not currently open,
you must open the target project before starting up the EJB wizard.

If the EJB project is defined as an EJB1.1 project, you cannot add EJBs
that use EJB2.0 features—and the wizard prevents you from doing so.

Create project

Click Create project to start the New Project Wizard.

When you create a new EJB project, you are prompted to specify
whether it is an EJB1.1 or EJB2.0 project. You can add EJB1.1 beans
to an EJB2.0 project, but not vice versa.

L For details, see “Creating projects and subprojects” on page 50.

No project -- just write
files to the disk

If you do not want to associate the EJB with a project, you can still use
the wizard to create the class in a nonproject directory on the file
system.

2 Onthe bottom portion of this panel of the EJB Wizard, specify the following:

Option What to do

Base directory If you specified an EJB project, the default base directory is the project
directory. Otherwise, this field is empty. (Click Browse to specify a file
system location.)

Package Specify the EJB’s package name. This is required.

File directory The contents of Base directory and Package are combined to specify the
location of the EJB source file, which is displayed under the File directory.

This is the file system location where the wizard creates the bean source file
and home and remote interfaces.
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3 Click Next to continue.

Return to “Panel sequence” on page 218.

Specifying the EJB source

Thispanel isused toidentify whether the EJB source that the wizard generates should be completely new,
based on an existing sourcefile, or (for entity beans) a database table.

FAE38 wizard x|
You can specify an existing database table that defines the fields for
the EJB, or an existing EJB class that defines fields and methods.
Otherwise, choose "from scratch" to enter this information manually.
{~ Create EJB from scratch

{~ Creste EJB from a database tahle

(¥ Creste EJB from an existing Java class of interface

Next’=  Cancel| Help

> To complete this panel:

1 Choose one of the following options:

Option What to do
Create EJB from scratch Select this option if you want to create a new EJB
Create EJB from database Select this option to create an entity bean whose fields are

based on the fields in a specific database table

Create EJB from an existing Select this option to use the properties of an existing EJB class
Java class or interface or interface as the starting point for your EJB

2 Click Next to continue.

Return to “Panel sequence” on page 218.

Specifying the source database
This panel is used to specify the information that the wizard needs to connect to a database. Once

connected to the database, it isableto get thelist of database tables so that you can pick the databasetable
on which the entity bean should be based.
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FAE38 wizard

Specify the database URL and JDBC driver for the database that you
want to access. Include the username & password if they are
required. See your system administrator for more details.

Database |vtasa8db

Databaze username: I

Database password: |

ack Next= Cancel Help

> To complete this panel:
1 Specify:

Option

What to do

Database

Select a database profile from the dropdown list box. If the dropdown is not
populated or if the existing profiles are unsuitable, you must create a
database profile by clicking New (or by leaving the wizard to select
Tools>Profiles and click the Databases tab).

When you complete this panel (by clicking Next), the wizard creates a client
connection to the database. This means that the database driver (specified in
the database profile) must be available to the exteNd Director development
environment.

L) For more information on database profiles and driver setup
requirements, see “Database profile” on page 34.

Database
username and
Database
password

Type a user name and password that you can use to connect directly to the
specified database. This user name and password combination must allow
access to the database’s system tables so that the wizard can access the
database’s metadata.

2 Click Next to continue.

Return to “Panel sequence” on page 218.
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Selecting a database table

This panel presentsalist of database tables. You can select the database tabl e that you want to use asthe
basis for your entity bean.

B e38 wizard § x|
Select the database table from which to create the EJB.
Creator: IDEIA vl

Table:  AgAccessRights
Anigents
AgContents
Aginfo
AgResources
LEAGLUE
PLAYER
TABLE_TYPE
TEAM
TEAM_PLAYER

Cancel| Help

> To complete this panel:
1 Specify the following two options:

Option What to do

Catalog/Creator/Schema  Select the Catalog/Creator/Schema containing the database table
you want to use for the entity bean

Table Select the database table that contains the fields you want to include
in the entity bean

2 Click Next to continue.

Return to “Panel sequence” on page 218.
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Specifying the source class or interface

This panel lets you choose an existing Java class or interface that the wizard should use as the basis for
your EJB.

X
Specify the compiled Java .class file from which to create the EJB.
For This existing class should be an EJB remote interface or
implementation class.

Existing file: Browse... |

‘Jexi = Cancell Help

> To complete this panel:
1 Specify:

Option What to do

Existing file Click Browse to locate the remote interface or EJB class that you want to use as
the starting point for your EJB

The file you specify can only be a class file for a bean implementation or remote
interface

2 Click Next to continue.

Return to “Panel sequence” on page 218.

Specifying the EJB class and interface names
This panel lets you specify a name for the EJB classes and interfaces that the wizard generates.
How the wizard names EJBs The EJB Wizard generates names for the EJB’s implementation

classes and interfaces based on a Base name that you supply in thiswizard panel. It follows these rules
when naming the EJB components:

EJB component Naming conventions Example

Bean class Prepends EB, SB, or MB and appends Beanto  SBCalculatorBean
the base name

Remote interface Prepends EB or SB to the base name SBCalculator

Home interface Prepends EB or SB and appends Home to the SBCalculatorHome
base name

Local interface Prepends EB or SB and appends Local to the SBCalculatorLocal

(EJB2.x only) base name
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EJB component Naming conventions Example

Local home interface  Prepends EB or SB and appends LocalHometo ~ SBCalculatorLocalHome

(EJB2.x only) the base name
Primary key classes Prepends EB and appends PK to the base EBCustomerPK
name

(entity beans only)

Specify the names of the EJB classes & interfaces.

Base name: |

Logical EJB name: |

Implementstion class: |

[ Creste a primary key class

Primary key class: |

Please select the set of interfaces to be generated.

(+ Remateinterfaces ¢ Localinterfaces & Remate and local interfaces

Remote interface:

Home interface:

> To complete this panel:
1 Onthetop portion of this panel of the EJB Wizard, specify values for the following components:

Option What to do

Base name Specify a legal name for the EJB class and interfaces. This name is used
to construct the names for the other EJB components

If you are creating an entity bean based on a database table, the wizard

defaults these names to the database table name as the Base name and
then uses the rules defined in “How the wizard names EJBs” on page 227
just above

Logical EJB name Accept the default or provide a legal name
This name is used:
+ For comments in the wizard-generated code

+ As the <ejb-name> element in the deployment descriptor (when used
within the scope of an open project)

Implementation Accept the default or specify a legal Java class name
class

Create primary key Check this when you want the EJB Wizard to create a separate primary
class key class

Primary key class Accept the default or specify a legal Java class name

2 If you are creating an entity or session bean that uses CMP 2.x, you are prompted to select the radio
button (on the bottom portion of this panel) that represents the set of interfaces that you want the
wizard to generate.
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3 Accept the default names for the set of interfaces, or specify legal Java names.
4  Click Next to continue.

Return to “Panel sequence” on page 218.

Specifying methods

This panel letsyou specify the methods that the wizard will add to the bean implementation class and the
remote and/or local interface. Methods on the remote and/or local interface can be called by the EJB’s
client.

FAE38 wizard : x|
Specify the methods which will be in your message or session bean.
EJB clients will call any session bean methods to execute the
functionality that your EJB provides.

Add. .
Edit....

Delete. ..

ey

Next= Cancel| Help

> To complete this panel:
1 Onthispanel of the EIB Wizard, click Add and specify the details of one method at atime:

Option What to do

Method name Specify a legal method name

Scope This value must be public so that the method will be available to external
clients; use the Java Editor to specify any nonpublic methods

Return type Select the method’s return type

Parameters Click Add to specify the following values for the parameter:
+ Type—Specify the parameter’s data type
+ Name—Specify a legal name for the parameter

Exceptions Click Add to specify the Exceptions that are thrown by this method

You do not need to add the java.rmi.RemoteException; it is added to the
remote interface by default

2 Click OK to create the methods.
3 Repeat these steps to create other methods or click Next to continue.

Return to “Panel sequence” on page 218.
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Specifying persistent (data) fields

This panel lets you specify the CMP entity bean’s persistent fields or the BMP entity bean’s datafields.
Thispanel isaready populated if you base the bean on adatabasetable. Otherwise, you'll haveto usethe
Add button to add the fields you want.

NOTE: The EJB2.0 specification requires CMP field names to begin with a lowercase letter. If you base
your entity bean on a table with field names that begin with uppercase (like Customer) or are all uppercase
(CUSTOMER), the wizard generates lowercase variable names to comply with the specification. The
wizard does not modify the names for BMP beans, because the specification does not require it.

FAE38 wizard : x|
List the EJB's data fields here. (The "container managed" column is
not used for bean-managed EJBs.) The generated code will use
these fields in the order that they are listed.

Persiztent field | Type Cortainer mansged
PLAYERID |String o
MAME |String [ el
POSITION |String
SALARY |double [ Delete

Dowvn

Check &l

[ s
_ oo |

Up |
EEr
_ oreskm |
_ trorecka|

Next= Cancel| Help

Uncheck All

> To complete this panel:

1 Specify:

Option What to do

Persistent field If the fields that should be managed by the container are listed, make sure
the check box in the container-managed column is checked
Use the Check All/ Uncheck All and Add/Delete buttons to manage the list
of container-managed data fields
Use the Up/Down buttons to move the fields to the appropriate position if the
entity bean should have a composite key
Container-managed fields are listed in the deployment descriptor and can be
mapped to a database field at deployment time

Type When adding a new field, provide the Java data type. The data type must be
the Java type that corresponds to the field’s JDBC type. For a list of the data
types, see the javadoc for java.sql.Types.

Container Check or uncheck the fields as needed

managed

2 Click Next to continue.

Return to “Panel sequence” on page 218.
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Specifying primary key fields

This panel lets you specify the fields that make up the entity bean’s primary key.

FAE38 wizard

Indicate which fields are part of the EJB's primary key. If you don't
specify any primary key fields, you will have to specify the primary key
class at deployment time.

x|

Primary key

PLAYERID

MAME

POSITICN

11

SALARY

f"" Use this single field directly as the primary key.

Next=  Cancel| Help

> To complete this panel:

1 Specify the following information for each field that is part of a primary key field:

Option

What to do

Field

Move the cursor to the field

Primary Key

Depends on how you responded to the Create primary key checkbox on the
wizard panel described in “Specifying the EJB class and interface names” on
page 227. If you:

+ Checked the Create primary key class checkbox, you can check one or
more fields to be included in the primary key class that the wizard will
generate.

« If you select a single field for the primary key, you must also select the
Use this single field... checkbox at the bottom of the wizard panel
described below.

« Did not check the Create primary key class checkbox, you can do either
of the following:

+ Select a single field for the primary key. You must also select the Use
this single field... checkbox at the bottom of the wizard panel
described below.

+ Unselect any primary key fields. The wizard will generate code that
uses a primary key class of type java.lang.Object. You will have to
specify the primary key class type at deployment.

Use this single
field directly as
the primary key

Check this if you've selected a single field that the wizard should use as the
primary key.

The field must be a String or a wrapper class for a primitive type (such as
java.lang.Integer). The wizard generates the code so that the wrapper-class
type is in the deployment descriptor’s <prim-key-class> element and the
primary key field name is in the <primkey-field> element.

2 Click Next to continue.
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Return to “Panel sequence” on page 218.

Specifying fields that require get/set methods
This panel lets you specify the fields for which the wizard should generate accessor (get/set) methods.

FAE38 wizard x|

Indicate the fields for which the EJB Wizard should generate get and
set methods in the remote interface. Normally you will not have get &
set methods for primary key fields.

Figld Get method et method
PLAYERID [ n
MAME
POSITICON
SALARY

<R
<RI

Check &ll Gets |
Uncheck All Gets |

Check &l Sets |
Uncheck All Sets |

> To complete this panel:
1 Specify the following information for each field that requires a get or set method:

Option What to do

Field Move the cursor to the field

Get method Specify whether the wizard should generate (checked) a get method for this data
field

If your entity bean will be doing any kind of read-only or read-write data access
on this data field, you should have the wizard generate a get method

Set method Specify whether the wizard should generate (checked) a set method for this data
field

If your entity bean will be doing updates on this data field, you should have the
wizard generate a set method

2 Click Next to continue.

Return to “Panel sequence” on page 218.
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Specifying create() methods
This panel lets you specify the create() methods that the wizard should generate.

FAE38 wizard : x|
Specify the create methods that the EJB Wizard should generate.
These methods create new database entries. EJB clients use them
via the EJB's home interface.

creste(PLAYERID)

Add..
Edit....

Delete...

]

Next =1 Cancel

> To complete this panel:
1 Click Add to define anew create() method.
OR
Highlight an existing create() method and click Edit.
The Create Method Detail panel appears.
2 Onthe Create Method Detail panel, specify:

Option What to do

Field Move the cursor to the field and check or uncheck the fields that should
be included in the create() method generated by the EJB Wizard

Do not delegate— For bean-managed entity beans only

generate code for this Click this radio button if you want the EJB Wizard to generate skeleton
create method code for this create() method using the checked fields

Delegate to another For bean-managed entity beans only

create method Click this radio button if you do not want the EJB wizard to generate

skeleton code for this create() method, then select the method to call
instead from the dropdown

3 Click OK to return to the create() methods panel.
4  Click Next to continue.

Return to “Panel sequence” on page 218.
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Specifying relationships

234

This panel lets you specify values for the <relationships> node in the EJB deployment descriptor.
Relationships exist between two entity beans with container-managed persistence. However, when you
use the EJB Wizard, you are creating a single bean at atime—so you can only define the <relationship>
node entries for the bean you are currently creating. You can define arelationship from the current bean
to apreexisting bean or a not-yet-defined bean. For the related bean, you can use the name you know you
will be giving it later, or you can use the default name EBUnspecified. When you use EBUnspecified,
the wizard generates an incompl ete relationship node in the deployment descriptor.

Relationships can be defined as bidirectional or unidirectional.

How to define bidirectional and unidirectional relationships Inabidirectiona relationship,
each bean knows about the other bean in the relationship. Each bean has methods for accessing the
relationship field of the other bean. The wizard can generate these accessor methods when you define a
relationship field for boths sides of the relationship. Therelationship field is represented in the wizard as
the CMR field name.

In aunidirectional relationship, only one bean in the relationship knows about the other bean. An
example of aunidirectional relationship is between alineitem and a product. The lineitem needsto know
about the product, but the product does not know about the lineitem. In a unidirectional relationship, you
would define arelationship field (a CMR field name) for the lineitem bean, but not for the product.

Editing bean relationships Thewizard allows you to edit only the relationships listed in the
deployment descriptor that are considered incompl ete and that:

+ Havethe same bean name as the bean you are creating
OR

+ Useabean name that does not already exist

X
This list shows existing relationships in the deployment descriptor
which involve the current bean or a non-existent bean. If you wish,
you may edit or delete these relationships or add new ones.

ext = Cancel| Help

> To complete this panel:

1 To add arelationship, choose Add.

2 Toedit or delete arelationship, highlight the relationship and choose the button appropriate to the
action you want.

The Relationship Detail panel The wizard requires the following elements to generate accessor
methodsif thisis part of a bidirectional relationship, or if it isunidirectional and is the bean that knows
about the other bean:
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+ The CMR field name for the bean you are creating
+  Whether you require a get and/or a set method
+ The get/set methods return/param type

You canfill in all of the other information later using the Deployment Descriptor Editor.

m Relationship Detail |
Specify the details of this relationship.

Relationzhip name:

team-unspecified
[ Relationship is recursive

Relationzhip rale 1:

Muttiplicity: * One = Many
EJB name: JEBTEAM 5|
Cascade delete: |

CMF figdd name: |

Access methods: [] Get methad [ Set methad

Returniparatm type: | ;I

Relationzhip rale 2:

Muttiplicity: * One = Many

EJB name: FEIUnSpecified ;I

Cascade delete: [

CMR field name: |

Cancel| Help
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> To complete this panel:

Specify:

Option

What to do

Relationship name

Enter a unique name that identifies the relationship you are
constructing.

This corresponds to the <ejb-relation-name> element in the
Deployment Descriptor. This element is not required by the Deployment
Descriptor or the wizard.

For each relationship, you must specify two beans.

Relationship role 1

Multiplicity Enter the cardinality of the relationship from the current bean (the one
you are creating) to the related bean; it can be One or Many.
This corresponds to the <multiplicity> element in the deployment
descriptor.

EJB name Enter the bean name. The bean name entered here must always match

an <ejb-name> element in the enterprise-beans section of the
deployment descriptor.

The wizard adds this entry to the <ejb-name> element of the
<relationship-role-source> element in the deployment descriptor.

Cascade delete

Check this if you want the current bean to be deleted when the related
bean is deleted.

This is available only when the related bean’s multiplicity is One.

This corresponds to the <cascade-delete> element of the deployment
descriptor.

CMR field name

If this bean is in a bidirectional relationship or is in a unidirectional
relationship and knows about the related bean, enter a name that
begins with a lowercase letter.

The wizard uses the name to generate methods for accessing the
related bean. This corresponds to the <cmr-field-name> element of the
cmr-field node in the deployment descriptor.

Access methods

If a cmr-field is specified, you must create set and/or get methods.
Otherwise, no accessor methods are needed.

Return/param type

The return type must be the local interface of the related bean or a
java.util.Collection type (depending on the related bean’s multiplicity.

Relationship role 2

Multiplicity Enter the cardinality of the relationship of the related bean to the bean
you are creating. It can be One or Many.
EJB name Enter the bean name.

This should match an <ejb-name> element in the enterprise-beans
section of the deployment descriptor (although it may not exist yet).

Cascade delete

Check this check box if you want this bean removed when the current
bean is removed.
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Option What to do

CMR field name If this bean is in a bidirectional relationship or is in a unidirectional
relationship and knows about the current bean, enter a name that
begins with a lowercase letter.

The wizard uses the name to generate methods for accessing the
related bean. This corresponds to the <cmr-field-name> element of the
cmr-field node in the deployment descriptor.

2 Click OK to return to the relationship panel.
3 Click Next to continue.

Return to “Panel sequence” on page 218.

Specifying find() methods
This panel lets you define the bean’s finder methods.

FAE38 wizard a5 x|
Specify the find methods that the EJB Wizard should generate. These
methods search the database for specific entries. EJB clients use
them via the EJB's home interface.

finciByPrimarykey(pk)

Add..
Edit....

Delete. ..

e

Next=  Cancel| Help

> To complete this panel:
1 Onthispane of the EJB Wizard, click Add to define a new find() method.
OR
Highlight an existing find() method and click Edit.
The Find Method Detail panel appears.
2 OntheFind Method Detail panel, specify:

Option What to do

Method name Specify a legal Java method name

Returns Click the radio button associated with the Java type that is returned
Method parameters Click Add to enable the Type and Name text boxes and then:

+ Specify the Java data type of the parameter.
+ Specify a legal Java parameter name.

3 Click OK to return to the find() methods panel.
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4 Click Next to continue.

Return to “Panel sequence” on page 218.

Specifying additional classes or packages to import

This panel is used to specify any other classes or packages you want the wizard to generate import
statements for. The wizard does not import any packages by default.

FAE38 wizard x|

Specify additional classes and packages to import.

Additional imports:

Class or Package to Import |

Back Next=  Cancel Help

> To complete this panel:
1 Click Add to specify classes or packages to import.
2 Typethefully qualified path name of the Java class or the full package name in the text field.
3 When you are done adding or removing additional classes or packages, click Next to continue.

Return to “Panel sequence” on page 218.
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Specifying resource references

This panel lets you specify the resource reference that you'll use as a substitute for the database table
name in the bean’s source code, the connection factory class, and the type of authentication.

EA £38 wizard

Since you have a bean-managed entity EJB, you'll want to use a
resource reference to refer to the database table name in the EJB's
source code. Provide the details of this resource reference here.

Databasze resource reference name: idbc.l’aDEl

Connection factory class:

Databasze authentication:
' Cortainer

" Application

x|

iavax.sql.DataSource

Next’=  Cancel Help

> To complete this panel:

1

Specify:
Option What to do
Database Specify the name that will be put in the JINDI environment and looked up by
resource anyone trying to get the named resource

reference name

The EJB specification recommends that this be prefaced with jdbc/—for

example:
jdbc/MyDataSource

The deployer will later map this reference to the appropriate database

Connection
factory class

Specify the Java type of the factory (not of the resource)

Database
authentication

Specify who performs the login to the resource:

+ Specifying container means the container signs onto the resource
manager in order to obtain the resource factory

+ Specifying application means the code in the EJB signs onto the
resource manager programmatically

2 Click Next to continue.

Return to “Panel sequence” on page 218.
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Completing the EJB

This panel shows all of the classes and interfaces that the wizard will generate. Review it carefully to
make sure that you have specified everything you wanted to. If you find amistake, you can click the Back
button to return to a panel and make the appropriate change.

FAE38 wizard x|
Summary

You have chosen to creste the following EJB:

Session EJB, stateful

EJB name: SBstateful

Class names:
Implemerntstion: SBstatefulBean
Remote: SBstateful
Home: SBstatefulHome

Package: com
Package (EJB-client JAR): com

Directory: CextendCodeE: Tall el T4l clcomponentsiejbsamplesisrcicom
Directory (EJB-cliert JARY: C:eXtendCodeExamplesisrcicommonfilesisrcicom

Wold EJB JAR to existing project: EbSamplesEjbJar
Aold EJB-cliert JAR to existing project: SamplesUilties.Jar

mession EJB methods:

Finish Cancell Help

> To complete the EJB:

1 Check the valuesin the Summary panel to make sure you have specified everything correctly, and
then click Finish.

2 When the Summary panel reports the wizard is done creating the EJB, click OK.
Now the EJB implementation class and the interfaces are open for editing in the Java Editor.

Return to “Panel sequence” on page 218.

JSP Wizard

Use the JSP Wizard to create JSP pages. The following sections describe:

+ About the JSP Wizard

+  Starting the JSP Wizard

+  Specifying the JSP page name and other options
+ Specifying the project, directory, and package

+  Specifying imports

+ What happens

About the JSP Wizard

Usethe JSP Wizard to quickly specify avariety of attributes for your JSP page and add your JSP pageto
an open project.
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Starting the JSP Wizard

> To start the JSP Wizard:
1 Sdect FilesNew>File.
2 Onthe Genera tab, choose JSP and click OK. (Alternatively, you can double-click JSP.)
3 Continue as described in “ Specifying the JSP page name and other options” (below).

Specifying the JSP page name and other options

> To specify the JSP page name and other options:
1 Onthefirst pand of the JSP Wizard, specify the following options:

Option What to do

JSP name Specify the name for the JSP page. You don't need to specify the .JSP
extension.

Page title Specify the text for the JSP page’s title.

Generated as <title>text</title>.

Content type Specify the MIME-type of the response generated by the JSP page. Choose
from the list provided.

The default is HTML.
Generated as the contentType attribute of the page directive.

Template Specify a code-generation template if you want to use one other than the
default. Depending on your exteNd product configuration, you may have a
choice of templates (which tailor class generation for different needs).

Use session Specify whether the JSP page participates in session management (in other
words, is part of a session).

Generated as the session attribute of the page directive.

Thread safe Specify whether the JSP page, once compiled into a servlet, can respond to
multiple simultaneous requests. If not, deselect the check box.

Generated as the isThread Safe attribute of the page directive.

Form-based Specify whether a simple HTML form is generated on the JSP page (enabled
page only if you are generating an HTML or XHTML page).

Create error Specify whether an error page is generated for this JSP page (enabled only if
page you are generating an HTML or XHTML page). The error page is displayed if

an uncaught error occurs when the server is processing the JSP page.
Generated as the errorPage attribute of the page directive.

Specify import  Specify whether you want to specify Java classes and packages to import so

values that you can reference classes in the JSP page without having to explicitly
specify package names. If you select this option, you will see an additional
panel in the wizard where you can specify the classes and packages.

2 Click Next to proceed to the next wizard panel. See“ Specifying the project, directory, and
package’.
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Specifying the project, directory, and package

> To specify the project, directory, and package:
1 Onthispanel of the JSP Wizard, specify the following options:

Option
Add to open WAR project

What to do

If you currently have one or more Web archive (WAR) projects
open, you can add the JSP page to one of those projects by
selecting it from the list.

Create project

If you do not have a WAR project open but want to associate the
JSP page with a WAR project, click Create project to start the
New Project Wizard.

See “Creating projects and subprojects” on page 50 for
details.

No project—just write files
to the disk

Choose this option if you do not want to associate the JSP page
with a project; the wizard will create the JSP page in a nonproject
directory on the file system.

Base directory

If you specified a WAR project, the default base directory is the
jsps subdirectory of the project directory. Otherwise, this field is
empty.

Click Browse to specify a file system location.

You can add one or more subdirectories to the default base
directory.

Package

Specify a package hierarchy (with levels separated by periods) to
place the JSP page in a subdirectory of the base directory.

This affects only the directory where the JSP page is saved and
the default URL for accessing the JSP page. The JSP page itself is
unaffected.

For example, if the base directory is ProjectDir/jsps and you
specified com.myco as the package, the JSP page will be created
in ProjectDir/jsps/com/myco.

File directory

The contents of Base directory and Package are combined to
specify the location of the JSP page, which is displayed under File
directory.

This is the file system location where the wizard creates the JSP
page.

You cannot change the contents of this field directly; you must
change Base directory and/or Package.

Add the files to the root of
the archive

When generating the project archive, place the JSP page at the
root of the archive (taking into account any package structure you
specified).

Add the files to the archive
with this prefix

When generating the project archive, place the JSP pages in a
directory tree as specified in the prefix (taking into account any
package structure you specified).

The files will be added to
this location in the archive

The location in the archive of the JSP page, as specified by the two
preceding selections, is reflected in this field.

You cannot change the contents of this field directly; you must
change the preceding two selections.

2 If onthefirst panel you specified that you want to specify import values, click Next to proceed to
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Specifying imports

the next panel. See “ Specifying imports”.
Otherwise, you are done. Click Finish. When the final wizard panel reports that it has finished
creating the JSP page, click OK. See “What happens”.

> To specify classes and packages to import:

1

What happens

On this panel of the JSP Wizard, specify which classes you want to reference in the JSP page
without having to specify their package names.

Classes or packages you specify here are generated as the import attribute of the page directive.
This directive corresponds to import statementsin a Java source file.

NOTE: As a convenience, every JSP page automatically imports all the classes from these
packages: java.lang, javax.servlet, javax.servlet.http, and javax.servlet.jsp.

To add aclass or package, click Add and specify the class or package. You can add as many classes
or packages as you want.

Click Finish. When the final wizard panel reports it has finished creating the JSP page, click OK.
See “What happens”.

The JSP page is generated and appears in the JSP Editor. If you specified that you wanted an error
page associated with the JSP page, the error page is generated in the same directory with the name
JSPPageNameErrorPage.jsp and is specified in the JSP page’s error Page attribute of the page
directive.

The wizard adds the JSP page (and error page if present) to the open project if you selected that
option.

Servlet Wizard

Use the Servlet Wizard to create servlet Java classfiles. The foll owing sections describe;

About the Servlet Wizard

Starting the Servlet Wizard

Specifying the class name and other servlet options
Specifying the project, directory, and package
Specifying which HttpServlet methods to override
Specifying which interfaces to implement
Specifying which classes and packages to import

About the Servlet Wizard

The Servlet Wizard provides an automated mechanism for creating Java servlet sourcefiles. The wizard
provides options to specify these attributes of a Java servlet class:

*

*
*

*

The content type of the HTTP response document, such asHTML, XML, and so on
Whether to implement the single- or multi-threaded model interface
Whether to include the servlet in an existing project, in a new project, or not in any project

Whether the servlet is to be a member of a package (that is, whether to specify a package
definition)
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+ Thedirectory structure for the Java source files and for the generated classesin the archive
+  Whether to override specified HttpServlet methods

+  Whether to implement any interfaces

+  Whether to import any classes or packages

Once you have created a servlet using the Servlet Wizard, you can modify that servlet in the Java Editor.

Starting the Servlet Wizard

> To start the Servlet Wizard:
1 Select File>New>File.

2 Onthe Genera tab, choose Servlet and click OK. (Alternatively, you can double-click Servlet.)
3 Continue as described in “ Specifying the class name and other servlet options’ (below).

Specifying the class name and other servlet options
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> To specify the class name and other servlet options:
1 Onthefirst panel of the Servlet Wizard, specify the following options:

Option

Class name

What to do

Specify an appropriate name for the servlet class.

Content type

Specify the type of the document content of the HTTP response the
servlet is to generate.

The default is HTML.

Template

Specify a code-generation template if you want to use one other than the
default. Depending on your exteNd product configuration, you may have a
choice of templates (which tailor class generation for different needs).

Implement
SingleThreadModel

Specify whether the servlet class is to implement the SingleThreadModel
interface.

Implementing this interface guarantees that no more than one request
thread accesses a single instance of your servlet. While this can
guarantee that servlet fields are accessed by only one thread at a time,
there can be significant performance costs if your servlet is accessed
frequently.

The default is to allow multithreaded access to the servlet.

2 Click Next to go to the next wizard panel. See “ Specifying the project, directory, and package”.
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Specifying the project, directory, and package

> To specify the project, directory, and package:

1 Onthesecond panel of the Servlet Wizard, specify the following options:

Option
Add to open WAR project

What to do

If you currently have one or more Web archive (WAR) projects
open, you can add the servlet to one of those projects by
selecting it from the list.

Create project

If you do not have a WAR project open but want to associate the
servlet with a WAR project, you can click Create project to start
the New Project Wizard.

For details, see “Creating projects and subprojects” on
page 50.

No project—just write files to
the disk

If you do not want to associate the servlet with a project, you can
still use the wizard to create a servlet class anywhere on the file
system.

Base directory

If you specified a WAR project, the default base directory isa src
subdirectory located directly under the project directory.
Otherwise, this field is empty.

Click Browse to specify a file system location.

You can add one or more subdirectories to the default base
directory.

Package

If your servlet is to be a member of a package (for example,
com.mwhbi.welcome), specify the package name in this field.

File directory

The contents of Base directory and Package are combined to
specify the location of the servlet source file, which is displayed
under File directory.

This is the file system location where the wizard creates the
servlet source file.

You cannot change the contents of this field directly; you must
change Base directory and/or Package.

Add the files to the root of the
archive

When generating the project archive, place the generated class
files for the servlet at the root of the archive.

Add the files to the archive
with this prefix

When generating the project archive, place the generated class
files for the servlet in a directory tree as specified in the prefix.

The default is to place the servlet classes in a WEB-INF/classes
directory under the root of the archive.

If you specified a package name, the directory structure
associated with that package is added to the prefix to determine
the final archive path for the generated classes.

The files will be added to this
location in the archive

The location in the archive of the generated servlet class files, as
specified by the two preceding selections, is reflected in this
field.

You cannot change the contents of this field directly; you must
change the preceding two selections.

2 Click Next to go to the next wizard panel. See “ Specifying which HttpServlet methods to
override’.
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Specifying which HttpServlet methods to override

> To specify which HttpServlet methods you want to override:

1

On this panel of the Servlet Wizard, specify which methods in the HttpServlet class to override in
the servlet.

Typically, you want to override the doGet and doPost methods. This panel enables you to override
these HttpServlet methods:

+ doGet

« doPost

+ doPut

+ doDelete
+ init

+  destroy

+ QetServletinfo

Choosing any of these methods causes the wizard to insert the basic structure for that method into
the servlet code it generates so that you can easily add the appropriate processing logic later using
the Java Editor.

Click Next to go to the next wizard panel. See “ Specifying which interfaces to implement”.

Specifying which interfaces to implement

> To specify which interfaces to implement:

1

3

On this panel, specify any interfaces that the servlet will implement. Click Add to specify an
interface. You must specify the fully qualified name of the interface. For each interface, you can
specify whether you want the wizard to generate stub methods.

You can rearrange thelist of interfaces by clicking Up or Down. You can specify that you want stub
methods for al or none of the interfaces by clicking Check All or Uncheck All.

The wizard will generate the following for each interface you specify:

+ Anentry inthe servlet’'simplements statement

+ All necessary imports

+ Stub codefor al interfaces where you checked Generate Stub Code

Click Next to go to the next wizard panel. See “ Specifying which classes and packages to import”.

Specifying which classes and packages to import
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> To specify which classes and packages to import:

1

On this panel, specify any additional classes or packages that the servlet should import.
The wizard will generate an import statement for each entry you make here.

Once you have specified the imports, click Finish.

The Servlet Wizard creates a Java servlet class based on what you specified.

When the wizard reports that it is done creating the servlet, click OK.

The servlet code appearsin the Java Editor.

If you specified that the servlet is to be associated with a WAR project, the wizard adds the servlet
to that project.

exteNd Director Utility Tools



Java Class Wizard

Use the Java Class Wizard to create gener al-pur pose Java classfiles. The following sections describe:

+ About the Java Class Wizard

o+ Starting the Java Class Wizard

+ Specifying the class name and other options

+  Specifying which interfaces to implement

+  Specifying which classes and packages to import
« Specifying the project, directory, and package

About the Java Class Wizard

With the Java Class Wizard you specify avariety of class attributes such as scope and whether to create
aclassor aninterface. The wizard lets you add the new source file to an existing project, create a new
project to add the new source file to, or simply write the new classfile to disk.

Starting the Java Class Wizard

> To start the Java Class Wizard:
1 Sdect File>sNew>File.
2 Onthe General tab, choose Java file and click OK. (Alternatively, you can double-click Javafile.)
3 Continue as described in “ Specifying the class name and other options” (below).

Specifying the class name and other options

> To specify the class name and other options:

1 Onthefirst pand of the Java Class Wizard, specify the following options:

Option What to do
Class name Specify an appropriate name for the Java class.
Base class Specify the base class, if any. You can enter a simple or a fully

qualified name.

Create class or interface?  Specify whether to create a class or an interface.

Template Specify a code-generation template if you want to use one other
than the default. Depending on your exteNd product configuration,
you may have a choice of templates (which tailor class generation
for different needs).

Bottom group (check Use any of the following check boxes to further specify class
boxes) attributes:

+ Public scope

+ Create a default constructor
+ Create main() method

+ Serializable

2 Click Next to go to the next wizard panel. See “ Specifying which interfaces to implement”.
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Specifying which interfaces to implement

> To specify which interfaces to implement:

1 Onthispanel, specify any interfaces that the class will implement. Click Add to specify an
interface. You must specify the fully qualified name of the interface. For each interface, you can
specify whether you want the wizard to generate stub methods.

2 You canrearrangethelist of interfaces by clicking Up or Down. You can specify that you want stub
methods for al or none of the interfaces by clicking Check All or Uncheck All.

The wizard will generate the following for each interface you specify:
+ Anentry intheclass simplements statement
+ All necessary imports
+ Stub codefor all interfaces where you checked Generate Stub Code
3 Click Next to go to the next wizard panel. See “ Specifying which classes and packages to import”.

Specifying which classes and packages to import

> To specify which classes and packages to import:
1 Onthispanel, specify any additional classes or packages that the class should import.
The wizard will generate an import statement for each entry you make here.
2 Click Next to go to the next wizard panel. See “ Specifying the project, directory, and package”.

Specifying the project, directory, and package
> To specify the project, directory, and package:

1 Onthetop portion of this panel of the Java Class Wizard, specify one of the following three project
association options:

Option What to do

Add to open project If you currently have one or more projects open, you can add the class
file to one of those projects by selecting it from the list.

Create project If you do not have a project open but want to associate the class file with
a project, click Create project to start the New Project Wizard.

When you are through, the new project is selected as the project to add
the new class file to.

L For more information, see “Project design considerations” on

page 48.
No project—just Choose this option if you do not want to associate the class file with a
write the files to the project; the wizard will create the class file in a nonproject directory on
disk the file system.
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2 Onthelower portion of this Java Class Wizard panel, specify the following options:

Option

Base directory

What to do

If you specified a project, the default base directory is a src
subdirectory located directly under the project directory. Otherwise,
this field is empty.

Click Browse to specify a file system location.

The Base directory is the project root combined with whatever other
directories are in the project directory structure above the package
path.

Package

Specify the fully-qualified Java package name for the new class. You
can specify a package hierarchy with levels separated by periods.

The Java class you are creating is saved in the Base directory
combined with the Package directory.

For example, if the base directory is ProjectDir/classes and you
specified com.myco as the package, the class will be created in
ProjectDir/classes/com/myco.

File directory

The contents of Base directory and Package are combined to
specify the location of the Java class source file, which is displayed
under File directory.

This is the file system location where the wizard creates the Java
class source file.

You cannot change the contents of this field directly; you must change
Base directory and/or Package.

Add the files to the root
of the archive

Adds the compiled Java class file to the archive root combined with
the package path when generating the project archive.

Add the files to the
archive with this prefix

Adds the compiled Java class file to the specified archive directory
combined with the package path when generating the project archive.

If you specified a package name, the directory structure associated
with that package is added to the prefix to determine the final archive
path for the generated class.

The files will be added
to this location in the
archive

The location in the archive of the generated Java class file, as
specified by the two preceding selections, are reflected in this field.

You cannot change the contents of this field directly; you must change
the preceding two selections.

Click Finish.

When the final wizard panel reportsit’s done creating the Java class, click OK.
The code appearsin the Java Editor. (The Java classis added to the open project only if you

selected that option.)

The wizard creates the Java class source file. After you write the methods that implement the specific
functionality for this new class (aswell as any import statements), you can add the new classfileto a
project.

L) For moreinformation, see “Adding to projects’ on page 58.
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JavaBean Wizard

Use the JavaBean Wizard to create JavaBeans. The following sections describe:

+ About the JavaBean Wizard

o+ Starting the JavaBean Wizard

+  Specifying the class name and other options

o Specifying the datafields

+  Specifying which interfaces to implement

+  Specifying which classes and packages to import
+ Specifying the project, directory, and package

About the JavaBean Wizard
Use the JavaBean Wizard to quickly create a skeleton for a JavaBean and add it to an open project.

Starting the JavaBean Wizard

> To start the JavaBean Wizard:
1 Select File>New>File.

2 Onthe General tab, choose JavaBean (in the Advanced section) and click OK. (Alternatively, you
can double-click JavaBean.)

3 Continue as described in “ Specifying the class name and other options” (below).
Specifying the class name and other options

> To specify the class name and other options:
1 Onthefirst pand of the JavaBean Wizard, specify the following options:

Option What to do

Class name Specify the name for the JavaBean. You don't need to specify the .Java
extension.

Base class If the JavaBean is inherited from a base class, specify the name of the base

class. You can specify a simple or fully qualified name.

Generated as extends class.

Template Specify a code-generation template if you want to use one other than the default.
Depending on your exteNd product configuration, you may have a choice of
templates (which tailor class generation for different needs).

2 Click Next to go to the next wizard panel. See “ Specifying the data fields’.

Specifying the data fields

> To specify the data fields for the JavaBean:
1 Define each datafield by clicking Add and specifying the name and data type.

The generated Javafile will define the fieldsin the order in which they are listed here. You can
reorder thelist by selecting afield and clicking Up or Down.
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2 Click Next to go to the next wizard panel. See “ Specifying which interfaces to implement”.

Specifying which interfaces to implement

> To specify which interfaces to implement:

1 Onthispanel, specify any interfaces that the bean will implement. Click Add to specify an
interface. You must specify the fully qualified name of the interface. For each interface, you can
specify whether you want the wizard to generate stub methods.

2 You canrearrangethelist of interfaces by clicking Up or Down. You can specify that you want stub
methods for al or none of the interfaces by clicking Check All or Uncheck All.

The wizard will generate the following for each interface you specify:
+ Anentry inthe bean’simplements statement
o All necessary imports
+  Stub codefor al interfaces where you checked Generate Stub Code
3 Click Next to go to the next wizard panel. See “ Specifying which classes and packages to import”.

Specifying which classes and packages to import

> To specify which classes and packages to import:
1 Onthispanel, specify any additional classes or packages that the bean should import.
The wizard will generate an import statement for each entry you make here.
2 Click Next to go to the next wizard panel. See “ Specifying the project, directory, and package”.

Specifying the project, directory, and package
> To specify the project, directory, and package:

1 Onthetop portion of this panel of the JavaBean Wizard, specify one of the following three project
association options:

Option What to do

Add to open project If you currently have one or more projects open, you can add the bean to
one of those projects by selecting it from the list.

Create project If you do not have a project open but want to associate the bean with a
project, click Create project to start the New Project Wizard.

When you are through, the new project is selected as the project to add
the new bean to.

L For more information, see “Project design considerations” on

page 48.

No project—just write | Choose this option if you do not want to associate the bean with a

the files to the disk project; the wizard will create the bean in a nonproject directory on the
file system.
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2 Onthelower portion of this JavaBean Wizard panel, specify the following options:

Option

What to do

Base directory

If you specified a project, the default base directory is a src subdirectory
located directly under the project directory. Otherwise, this field is empty.

Click Browse to specify a file system location.

The Base directory is the project root combined with whatever other
directories are in the project directory structure above the package path.

Package

Specify the fully qualified Java package name for the new bean class.
You can specify a package hierarchy with levels separated by periods.

The bean you are creating is saved in the Base directory combined with
the Package directory.

For example, if the base directory is ProjectDir/classes and you specified
com.myco as the package, the bean will be created in
ProjectDir/classes/com/myco.

File directory

The contents of Base directory and Package are combined to specify
the location of the bean, which is displayed under File directory.

This is the file system location where the wizard creates the bean source
file.

You cannot change the contents of this field directly; you must change
Base directory and/or Package.

Add the files to the
root of the archive

Adds the compiled JavaBean to the archive root combined with the
package path when generating the project archive.

Add the files to the
archive with this
prefix

Adds the compiled JavaBean to the specified archive directory combined
with the package path when generating the project archive.

If you specified a package name, the directory structure associated with
that package is added to the prefix to determine the final archive path for
the generated bean.

The files will be
added to this
location in the

The location in the archive of the generated JavaBean, as specified by
the two preceding selections, is reflected in this field.

You cannot change the contents of this field directly; you must change the

archive

preceding two selections.

3 Click Finish.

4 When the final wizard panel reportsit’s done creating the JavaBean, click OK.
The code appearsin the Java Editor. (The JavaBean is added to the open project only if you
selected that option.)

Thewizard createsthe skeleton of the JavaBean sourcefile. The skeleton includes an empty constructor,
declarationsfor all the datafields (as m_name), and get and set methods for all the fields.

Tag Handler Wizard

Use the Tag Handler Wizard to create tag handler classes for custom JSP tags. The following sections
describe:

+ About the Tag Handler Wizard
+ Starting the EJB Wizard
+  Specifying the class name and other options
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+ Specifying the project, directory, and package
+ Specifying the tag library descriptor file

+  Specifying the body type

o Specifying tag handler attributes

+  Specifying tag handler scripting variables

+  Specifying TagExtralnfo class

+ What happens

About the Tag Handler Wizard
The Tag Handler Wizard can speed your JSP devel opment effort by:

+ Creating a skeleton of the tag handler class
+ Creating or modifying the associated tag library descriptor file (TLD)
+ Updating the web.xml file to include the required information

You can edit the tag handler class using the Java Editor. You can modify the TLD or the web.xml files
using the XML Editor. Both files are on the Project tab of the Navigation Pane.

Starting the Tag Handler Wizard

An open project is required before you start thiswizard.

> To start the Tag Handler Wizard:
1 Sdect FilesNew>File.

2 Onthe Genera tab, choose Tag handler (in the Advanced section) and click OK. (Alternatively,
you can double-click Tag handler.)

3 Continue as described in “ Specifying the class name and other options” (below).
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Specifying the class name and other options

254

> To specify the class name and other options:
1 Onthefirst panel of the Tag Handler Wizard, specify the following options:

Option

What to do

Class name

Specify the name for the tag handler. The name must be a valid Java name. You
do not need to specify the .java extension.

This value is added to the TLD file in the <tagclass> element.

Tag name

Specify the name of the custom tag.

This will appear in the <name> element of the tag definition in the tag library
descriptor file (TLD).

Template

Specify a code-generation template if you want to use one other than the
default. Depending on your exteNd product configuration, you may have a
choice of templates (which tailor class generation for different needs).

Attributes

Select this check box if the custom tag should support tag element attributes.

If you select this option, you will see an additional wizard panel where you can
specify the details of the attribute(s).

Scripting
Variables

Select this check box if the custom tag should support scripting variables.

If you select this option, you will see an additional wizard panel where you can
specify the details of the scripting variable(s).

Body Tag

Select this check box if the custom tag will use the content of the tag element’s
body in a JSP page.

If you select this option, you will see an additional wizard panel where you can
specify the details of the body tag(s).

2 Click Next to go to the next wizard panel. See “ Specifying the project, directory, and package”.
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Specifying the project, directory, and package

> To specify the project, directory, and package:

1 Onthetop portion of this panel of the Tag Handler Wizard, specify one of the following three
project association options:

Option

Add to open project

What to do

If you currently have one or more projects open, you can add the class file
to one of those projects by selecting it from the list.

Create project

If you want to associate the class file with a new project, click Create
project to start the New Project Wizard.

When you are through, the new project is selected as the project to add
the new class file to.

ELY For more information, see “Project design considerations” on
page 48.

No project—just
write the files to the
disk

Disabled—you must associate the tag handler class with a project

2 Onthelower portion of this panel, specify the following options:

Option

Base directory

What to do

The default base directory is the project’s src subdirectory located directly
under the project directory.
Click Browse to specify a file system location.

The Base directory is the project root combined with whatever other
directories are in the project directory structure above the package path.

Package

Specify the fully qualified Java package name for the new tag handler
class. You can specify a package hierarchy (with levels separated by
periods).

File directory

This is the file system location where the wizard creates the tag handler
source file and the TagExtralnfo class source file, if any.

The tag handler class you are creating is saved in the Base directory
combined with the Package directory.

For example, if the base directory is ProjectDir/classes and you specified
com.myco as the package, the class will be created in
ProjectDir/classes/com/myco.

You cannot change the contents of this field directly; you must change
Base directory and/or Package.

Add the files to the
root of the archive

Adds the compiled tag handler class file to the archive root combined with
the package path when generating the project archive.

Add the files to the
archive with this
prefix

Adds the compiled tag handler class file to the specified archive directory
combined with the package path when generating the project archive.

If you specified a package name, the directory structure associated with
that package is added to the prefix to determine the final archive path for
the generated class.
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Option

The files will be
added to this
location in the
archive

What to do
The location in the archive of the generated tag handler class file, as
specified by the two preceding selections, is reflected in this field.

You cannot change the contents of this field directly; you must change the
preceding two selections.

3 Click Next to proceed to the next wizard panel. See “ Specifying the tag library descriptor file”.

Specifying the tag library descriptor file
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> To specify the tag library descriptor file:

1 Onthetop portion of this panel of the Tag Handler Wizard, choose one of the following options:

Option

What to do

Use Existing TLD

Choose this option when you are adding new custom tags to an existing
TLD, then specify the TLD name and disk location.

Create New TLD

Choose this option when you are creating a new TLD and specify the
remaining fields.

2 If you chose Create New TL D, complete the following fields:

Option

What to do

Taglib Short Name

Specify the value to be used in the Tab Library Descriptor <short-name>
element.

Taglib URI

Specify a URI that is used in the WAR's deployment descriptor. This is not
the URI for the TLD file.

This URI can be used in the JSP taglib directives to refer to this taglib—for
example: /mytags.

TLD file name

Specify the name of the TLD to create.

TLD directory

Specify the directory location where the wizard should create the TLD file.

Archive location

Specify the directory location for the TLD within the archive:

+ When deployed inside a JAR file, the TLD must be in the META-INF
directory

+ When deployed directly in a WAR file, TLDs are usually placed in the
\WEB-INF directory or a separate \WEB-INF\tlds directory

JSP Version to
support

Choose the radio button that represents the version of the JSP
specification that the TLD will support.

If you are using a WAR project for J2EE 1.2 (servlet2.2 and JSP1.1), you
cannot change the wizard's choice of JSP1.1.

3 Click Next to go to the next wizard panel. What panel displays next depends on whether you
checked the attributes, scripting variables, or body tag check boxes on the first wizard panel.
Follow the first option that fits:

+ If the custom tag uses the tag element’s body content, see “ Specifying the body type”’ on

page 257.

+ If the custom tag uses tag element attributes, see “ Specifying tag handler attributes’ on

page 257.

exteNd Director Utility Tools



+ If the custom tag uses or creates scripting variables, see “ Specifying tag handler scripting
variables’ on page 258.

+ Otherwise, see " Specifying TagExtralnfo class’ on page 258.
Specifying the body type

> To specify the body type:
1 Specify valuesfor the following options:

Option What to do

JSP Specify this option when you want to use JSP code, HTML tags, plain text,
other custom tags, and any other valid Web page content in the body of the
custom tag.

Tag dependent Specify this option when you want to use non-JSP code (like SQL) in the body
of the custom tag. The tag’s body content will be passed directly to the tag
handler class without any runtime evaluation.

2 Click Next to go to the next wizard panel. What panel displays next depends on whether you
checked the attributes or scripting variables check boxes on the first wizard panel.

+ If the custom tag uses tag element attributes, see “ Specifying tag handler attributes’ on
page 257.

+ If the custom tag uses or creates scripting variables, see “ Specifying tag handler scripting
variables’ on page 258.

+ Otherwise, see “ Specifying TagExtralnfo class’ on page 258.
Specifying tag handler attributes

> To specify the tag handler attributes:
1 Specify valuesfor the following options:

Option What to do

Attribute Specify the name of the attribute.

This value corresponds to the <attribute> element’'s <name> element within the
TLD entry for this custom tag.

Type Specify the data type of the attribute. The value must be a nonprimitive type.

Required Specify whether the attribute is required when the custom tag is used. When
checked, the attribute is required. Corresponds to the TLD file’s <required>
element.

Runtime Specify whether you can use a JSP scriptlet expression in the JSP page to set the

expression value of the attribute. This corresponds to the TLD file's <rtexprvalue> element.

2 Click Next to go to the next wizard panel. What panel displays next depends on whether you
checked the scripting variables check box on the first wizard panel.

+ If the custom tag uses or creates scripting variables, see “ Specifying tag handler scripting
variables’ on page 258.

+ Otherwise, see “ Specifying TagExtralnfo class’ on page 258.
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Specifying tag handler scripting variables

> To specify tag handler scripting variables:
1 Specify the values for the following options:

Option What to do
Variable Enter the variable’s name.
Type Enter the variable’s data type.

New Object Specify whether the variable refers to a new or existing object instance.

Scope Specify the availability of the variable. Values can be:
+ NESTED—The variable is available between the start and end tags

+ AT_BEGIN—The variable is available from the start tag until the end of the
page
+« AT_END—The variable is available after the end tag until the end of the page

2 Click Next to go to the next wizard panel. See “ Specifying TagExtralnfo class’.

Specifying TagExtralnfo class

> To specify whether or not to create a TagExtralnfo class:
1 Specify valuesfor the following options:

Option What to do

Do not create Choose this option if you do not want the wizard to create a TagExtralnfo
TagExtralnfo class class.

Create TagExtralnfo  Choose this option if you want the wizard to create a TagExtralnfo class.
class This option might be disabled if your tag’s configuration requires a
TagExtralnfo class.

(Optional) Choose the appropriate checkbox if you want the wizard to
implement either of the following methods:

+ getVariablelnfo()
« isValid()

2 Click Finish. When the final wizard panel reports it has finished creating the TagExtralnfo class,
click OK.

See “What happens’.

What happens
When you click Finish, the wizard:

+ Generates the tag handler class and displaysit in the Java Editor.

+ Generates the TagExtral nfo class associated with the tag handler (if specified). The classis
generated in the same directory with the name TagHandl er ClassNameExtral nfo.java.

+ Addsthetag handler class (and theTagExtralnfoClass if present) to the specified project.

+ Createsanew TLD file (and the WAR’s deployment descriptor is modified) or updates an existing
TLD file, depending on what you chose.
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How to Handle J2EE Versions

This chapter helps you target your application at an appropriate version of 2EE (Java 2 Platform,
Enterprise Edition). It isespecially useful if you need to know when and how to migr ate existing projects
to anewer J2EE version. Topicsinclude:

+ Support for J2EE versions

+ Your choices

+ Versionsfor new projects and components

+ Migrating projects from J2EE 1.2 t0 1.3

+ exteNd Application Server considerations

L) For an overview of J2EE, see the Sun J2EE Web site.

Support for J2EE versions

Choices you make about J2EE versions are largely determined by the J2EE server(s) you deploy to. To
begin, find out whether your J2EE server is compatible with J2EE 1.2 or 1.3. Then read the following
topicsto learn what that means for your application and how you handleit in the Novell exteNd Director
development environment:

+ What J2EE 1.2 servers support

+ What J2EE 1.3 servers support

+ What the devel opment environment supports

What J2EE 1.2 servers support

If you devel op applications for deployment to J2EE 1.2 servers, you can use J2EE 1.2 archives and J2EE
1.2 technologies. But J2EE 1.2 servers do not support J2EE 1.3 archives and J2EE 1.3 technologies.

J2EE 1.2 archives The J2EE 1.2 archivesare:

Name and version Description

EAR 1.2 Enterprise (application) archive

WAR 2.2 Web archive (for servlets and JSP pages)
EJB JAR 1.1 Enterprise JavaBean (EJB) archive
Client JAR 1.2 Application client archive (CAR)

J2EE 1.2 technologies The J2EE 1.2 technologiesinclude:

o JavaServiets2.2
+ JavaServer Pages (JSP) 1.1
+ Enterprise JavaBeans (EJB) 1.1
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+ JDBC Standard Extension 2.0

+ JavaTransaction API (JTA) 1.0

+ JavaMail 1.1

+ JavaMessaging Service (IMS) 1.0

+ JavaNaming and Directory Interface (JNDI) 1.2
+ RMI-IIOP

What J2EE 1.3 servers support

260

If you develop applications for deployment to J2EE 1.3 servers, you can use either of the following:

e J2EE 1.2 archives and J2EE 1.2 technologies
+ J2EE 1.3 archives and J2EE 1.3 technologies
In other words, J2EE 1.3 servers support J2EE 1.2 applications as well as J2EE 1.3 applications. For

further flexibility, you also have the option of mixing J2EE 1.2 modules and features into your J2EE 1.3
applications as follows:

These J2EE 1.3

archives Can contain
EARs Both J2EE 1.2 modules (WARs, EJB JARs, client JARs) and J2EE 1.3 modules
EJB JARs Entity beans that use either 1.x or 2.x container-managed persistence (CMP)

J2EE 1.3 archives The J2EE 1.3 archives are:

Name and version Description

EAR 1.3 Enterprise (application) archive

WAR 2.3 Web archive (for servlets and JSP pages)

RAR 1.0 Resource adapter archive (for Connector architecture)
EJB JAR 2.0 Enterprise JavaBean (EJB) archive

Client JAR 1.3 Application client archive (CAR)

J2EE 1.3 technologies The J2EE 1.3 technologiesinclude:

¢ JavaServiets2.3

JavaServer Pages (JSP) 1.2
Enterprise JavaBeans (EJB) 2.0
J2EE Connector 1.0

*

*

*

+ JDBC Standard Extension 2.0

+ JavaTransaction API (JTA) 1.0

¢ JavaMail 1.2

+ JavaMessaging Service (JMS) 1.0.2

+ JavaAPI for XML Parsing (JAXP) 1.1
+ JavaAuthentication and Authorization Service (JAAS) 1.0

The following technologies previously included with J2EE are now included with the Java 2 Platform,
Standard Edition (J2SE): INDI, RMI-I10OP.

exteNd Director Utility Tools



What the development environment supports

The exteNd Director devel opment environment provides built-in support for multiple versions of J2EE,
including 1.2 and 1.3. It helps you handle version-rel ated tasks throughout the life cycle of a project,
including development, migration, and deployment:

Task

What you can do

Development

You can use the development environment to develop projects for any of the
following:

«+ J2EE 1.2 archives
« J2EE 1.3 archives

This includes the ability to add J2EE 1.2 and 1.3 modules to a 1.3 EAR as well
as add 1.x and 2.x CMP entity beans to a 2.0 EJB JAR.

See “Versions for new projects and components” on page 264.

Migration

You can use the development environment to migrate existing projects to a newer
J2EE version. Scenarios include:

+ Migrating a J2EE 1.2 project (and any 1.2 subprojects it contains) to 1.3
+ Migrating the J2EE 1.2 subprojects of a 1.3 project to 1.3

[ see “Migrating projects from J2EE 1.2 to 1.3" on page 266.

Deployment

You can deploy projects to J2EE servers by using the development environment (or,
if necessary, vendor deployment tools). Scenarios include:

+ Deploying a J2EE 1.2 projectto a 1.2 or 1.3 server
+ Deploying a J2EE 1.3 project to a 1.3 server

L For details on selecting an appropriate J2EE server and deploying to it, see
Chapter 15, “Archive Deployment”.

Your choices

This section examines specific kinds of projectsand offers advice about making J2EE version choicesfor

them. It covers:

+ Project scenarios
+ Approaching new development
+ Deciding when to migrate
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Project scenarios

262

Usethefollowing tableto find the project scenariosthat apply to you and learn how you can handle them
in the exteNd Director development environment:

If you have this

You can

Source files for a J2EE 1.2
module or application (but
no project)

Create one or more J2EE 1.2 projects for the source files, specifying
appropriate project types and versions. Possible choices are:

+ EAR1.2
+ WAR 2.2
« EIB11
+ CAR1.2

Source files for a J2EE 1.3
module or application (but
no project)

Create one or more J2EE 1.3 projects for the source files, specifying
appropriate project types and versions. Possible choices are:

+ EAR13
+ WAR 2.3
+ RAR1.0
+ EJB 2.0
+ CAR13

Packaged J2EE 1.2 archive
(but no source files or
project)

Create a J2EE 1.2 deploy-only project for the archive, specifying an
appropriate project type and version. Possible choices are:

+ EAR1.2
+ WAR 2.2
« EIB11
+« CAR12

Packaged J2EE 1.3 archive
(but no source files or
project)

Create a J2EE 1.3 deploy-only project for the archive, specifying an
appropriate project type and version. Possible choices are:

+ EAR13
+ WAR 2.3
+ RAR1.0
+ EJB 2.0
+ CAR13

J2EE 1.2 enterprise archive
project (EAR 1.2)

Do any of the following:

+ Edit it and its subprojects (J2EE 1.2 modules) as needed, while
adhering to the J2EE 1.2 APIs and specifications

+ Deploy it to a J2EE 1.2 or 1.3 server

+ Add subprojects to it (J2EE modules you add must be 1.2
modules)

+ Migrate it and its subprojects (J2EE 1.2 modules) from J2EE 1.2 to
1.3:

+« EAR1.2t0 EAR 1.3

+ WAR 2.2 to WAR 2.3
« EJB11t0EJB 2.0

+ CAR1.2t0 CAR 1.3
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If you have this

You can

J2EE 1.3 enterprise archive
project (EAR 1.3)

Do any of the following:
« Edit it and its subprojects as needed, according to these guidelines:

+ For the EAR itself and its J2EE 1.3 modules, adhere to the J2EE
1.3 APIs and specifications

o Forits J2EE 1.2 modules, adhere to the J2EE 1.2 APIs and
specifications

« Deploy it to a J2EE 1.3 server

+ Add subprojects to it (J2EE modules you add can be 1.2 or 1.3
modules)

« Migrate it if you want to migrate the J2EE 1.2 modules
(subprojects) it contains to J2EE 1.3:

+ WAR 2.2 to WAR 2.3
« EJB11t0EJB 2.0
+ CAR1.2t0 CAR 1.3

J2EE 1.2 project for any
module:

+ Web archive (WAR 2.2)

« Enterprise JavaBean
archive (EJB 1.1)

« Application client archive
(CAR 1.2)

Do any of the following:

+ Edit it as needed, while adhering to the J2EE 1.2 APIs and
specifications

+ Deploy it to a J2EE 1.2 or 1.3 server
+ Add it as asubproject to a J2EE 1.2 or 1.3 EAR project
« Migrate it from J2EE 1.2 t0 1.3:

+ WAR 2.2to WAR 2.3

+ EJB1.1to EJB 2.0

¢ CAR1.2t0 CAR 1.3

J2EE 1.3 project for any
module:

+ Web archive (WAR 2.3)

+ Resource adapter
archive (RAR 1.0)

+ Enterprise JavaBean
archive (EJB 2.0)

+ Application client archive
(CAR 1.3)

Do any of the following:

+ Edit it as needed, while adhering to the J2EE 1.3 APIs and
specifications

« Deploy it to a J2EE 1.3 server
+ Add it as asubproject to a J2EE 1.3 EAR project

J2EE 1.2 deploy-only
project (EAR 1.2, WAR 2.2,
EJB 1.1, or CAR 1.2)

Do any of the following:
+ Deploy it toa J2EE 1.2 or 1.3 server

«+ Add it as asubproject to a J2EE 1.2 or 1.3 EAR project (if it's a
WAR, EJB, or CAR module)

+ Migrate it from J2EE 1.2t0 1.3

J2EE 1.3 deploy-only
project (EAR 1.3, WAR 2.3,
RAR 1.0, EJB 2.0, or CAR
1.3)

Do either of the following:
+ Deploy it to a J2EE 1.3 server

+ Add it as a subproject to a J2EE 1.3 EAR project (if it's a WAR,
RAR, EJB, or CAR module)
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Approaching new development

When you start work on a new application or module, a good rule of thumb isto use the latest J2EE
version and technol ogies supported by your target J2EE server(s). Thistypically providesamore mature
platform, including:

+ J2EE improvements such as additional features, architecture enhancements, and other updates
+ Server improvementsthat accompany the newer J2EE implementation, such asfaster deployment,
better runtime performance, and easier maintenance

For example, if your deployment target is a J2EE 1.3 server, you should develop J2EE 1.3 archivesfor it
(eventhough 1.2 archivesare al so supported). Within your archives, it's al so recommended that you code
to the latest standards available. If you develop EJB entity beans with contai ner-managed persistence,
that means using 2.x CMP instead of 1.x CMP.

Deciding when to migrate

Use the following table to decide when to migrate an existing J2EE archive project to a newer J2EE

version:
Decision When it applies
Migrate If the project needs to use new features or other enhancements of the more recent
J2EE version
If you want to take advantage of improvements that your J2EE server introduces
with its implementation of the more recent J2EE version
Don’t migrate If you need to deploy the project to a J2EE server that does not support the more

recent J2EE version

For example, suppose you have a J2EE 1.2 WAR project and want to add servlet filterstoit. In that case,
you must first migrate this project to J2EE 1.3 (in other words, from WAR 2.2 to WAR 2.3).

Versions for new projects and components

Because the exteNd Director devel opment environment supports multiple versions of J2EE, it offersyou
achoice of versions when you create parts of an application. This applies:

+ When creating projects

+ When creating JSP tag libraries

+ When creating EJB entity beans

When creating projects

When you create ageneric J2EE project, you can specify the J2EE version (1.2 or 1.3) of the archive that
the project represents. The default is J2EE 1.3.

For example, suppose you need a new Web archive project. To createit, you select File>New>Pr oj ect
and choose WAR (on the Generic tab) as the project type. Then the New Project Wizard prompts for
details about the project, including its J2EE version:

Project J2EE Yersion: |j2ee 1.3 (war 2.3)

El

Help
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When you create other types of generic J2EE archive projects (EAR, RAR, EJB, CAR), the New Project
Wizard adjuststhelist of J2EE version choices accordingly. For deploy-only projects, you specify project
type and J2EE version at the same time by choosing from acombined list:

Project Type: ;I
—|Mpplication Client (car 1.2) al
Project hame: Application Client (car 1.3)
I—EAR (ear 1.2)
EAR (ear 1.3)
Project Location: EJB JAR (gl 1.1)
EJB JAR (gjb 2.00 =
I RAR (rar 1.0) ]
AR wear 2.2 =

How your J2EE version choice affects a project When aproject is created, your J2EE version
choiceisreflected in several places:

In this part of the
project Your J2EE version choice affects

Project (SPF) file The following project settings:
+ Thej2eeVersion and moduleVersion attributes in the SPF file. They record
the current version status of the project. For example:
j2eeVersion="j2ee 1.3" moduleVersion="war 2.3"

+ The project classpath entry for the JAR file that provides the J2EE API
packages (needed for compiling). For J2EE 1.2 projects, the entry is
j2ee_api 1 2.jar;for J2EE 1.3 projects, the entry iS j2ee api 1 3.jar.

Deployment Which version of the appropriate J2EE deployment descriptor is created for the

descriptor project. Depending on the project’s J2EE version, you geta 1.2 or 1.3
deployment descriptor for your project type: EAR, WAR, RAR, EJB, or CAR.
You can examine the DOCTYPE statement of the deployment descriptor to
determine which DTD it follows.

ELY For details, see Chapter 18, “J2EE Deployment Descriptor DTDs".

(Note that deployment descriptors are not created for deploy-only projects
because their archive contents are static.)

Deployment plan Which version of the appropriate exteNd deployment plan you get by default if
(for exteNd you create one for the project.
Application Server

« If you specify SilverStream 4.x as the server type:
4.x or 5.x)

Depending on the project’'s J2EE version, the defaultis a 1.2 or 1.3
deployment plan for your project type: EAR, WAR, RAR, EJB, or CAR. You
can examine the DOCTYPE statement of the deployment plan to determine
which DTD it follows.

+ If you specify Novell exteNd 5.x as the server type:

Whether your project’'s J2EE version is 1.2 or 1.3, you always geta 1.3
deployment plan for your project type.

L For details, see Chapter 19, “exteNd Application Server Deployment Plan
DTDs".

When creating JSP tag libraries

You can use the Tag Handler Wizard to develop anew or existing JSP tag library. If you ask to create a
new tag library, the wizard requires you to specify which JSP version (1.1 or 1.2) to support iniit.
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To start the Tag Handler Wizard, you select File>New>File and choose Tag handler. It then prompts for
several panels of information, including details about the tag library descriptor (TLD) file. The JSP
version is one of those details (for anew TLD file):

JSP version you'd like to support: 0 JSP 11

& Jsp12

Your JSP version choice isrecorded in the TLD fileviathe jsp-version element. This choice also
determineswhich DTD isused for the TLD file:

JSP version TLD DTD

11 web-jsptaglibrary_1_1.dtd

1.2 web-jsptaglibrary_1_2.dtd

WAR 2.3 projects support both JSP 1.1 and 1.2 tag libraries (although JSP 1.2 is recommended). WAR
2.2 projects support only JSP 1.1 tag libraries.

When creating EJB entity beans

You can use the EJB Wizard to add various kinds of Enterprise JavaBeans to an EJB project. That
includes entity beans using container-managed persistence, with a choice of 1.x or 2.x CMP.

To start the EJB Wizard, you select File>New>File and choose EJB as the component to create. It then
prompts for the kind of EJB you want:

Ertity EJB, container-managed persistence version 1.x

ritity EJB, container-managed persistence version 2.x
Ertity EJB, bean-managed persistence
Session EJB, stateless
Session EJB, stateful
Message-driven EJB

For an EJB 2.0 project, you can choose either version of CMP entity bean (although 2.x CMPis
recommended). Your CMP version choiceisrecorded in the project’s deployment descriptor viathe
cmp-version element.

EJB 1.1 projects support only 1.x CMP.

Migrating projects from J2EE 1.2 to 1.3
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The exteNd Director development environment provides an Update Project Ver sion command that you
can select to migrate an existing J2EE 1.2 project to 1.3. For most kinds of projects, this command does
the entire migration for you. In afew cases, it will notify you about additional migration tasks that you
need to perform manually. The development environment also provides a command for when you just
want to update an exteNd deployment plan from J2EE 1.2to 1.3.

If you have one or more projects to migrate, read the following topics:

+ Using the Update Project Version command
+ Using the Update Deployment Plan Version command
+ Projectsthat require some manual migration
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Using the Update Project Version command

This section describes the steps to follow once you’ ve decided to migrate a project. For background
information on when and what to migrate, see these earlier sections:

+ “Deciding when to migrate” on page 264
+ “Project scenarios’ on page 262

> To migrate a project:
1 Inthe development environment, open a J2EE archive project (EAR, WAR, EJB, or CAR) that
you want to migrate.

2 Onthe Project tab of the Navigation Pane, right-click the project (SPF) file to display the popup
menu.

ey using: ISource layout vl
SR "ityEB spi

D META-IN Open Deployment Descriptor

- sre Cpen Deployment Plan

Update Deployment Plan “ersion

5
. Build

4 Rebuild A1

B Build and Archive

B3 Rehuild All and Archive
i valicate

@ Deployment Settings ...
m Deplay Archive

Add File to Project...

Add Directory to Project...
Add Subproject to Project...

gl}] Project Settings...

ey Eram Froject

Q Diredory| ﬁ Project I {'_R_, Regis{riesl |

3 Select Update Project Version.

First, the update utility checks the J2EE version of your selected SPFfile. If it isalready set to 2EE
1.3, the update utility notifies you, asking if you want to proceed. Migrating such a project can
make sense if it includes J2EE 1.2 items (deployment descriptors, deployment plans, or
subprojects) that you want to update to 1.3. The update utility will migrate just those items that
need it.

Once past the SPF check, the update utility prompts you for confirmation before migrating the
project. Files that are modified during the migration will be backed up first only if you have
enabled backup in your devel opment environment preferences.

L) For information about enabling backup, see “Backup preferences’ on page 28.
4  Click Yesto start the migration.
The update utility migrates the project from J2EE 1.2 to 1.3, then displays status information about:
+ Changesit made to the project
« Unresolved issues (if any) that require you to make some manual changes to the project
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This status information appears on the Output tab of the Output Pane. For example:

The following items hawve been updated: B

Main project 'MyEJE':
Updated version and classpath in project file 'C:yMyProjects\MyEJE\MyEJE.spf'
Updated doctype in deployment descriptor 'C:yMyProjects\MyEJEA\META-INF\ejb-jar.xml'
Updated doctype in deployment plan 'C:yMyProjectsyMyEJBEYMyEJEDeplPlan.xml'
Updating deployment plan contents
Completed update of deployment plan contents

Update complete =
4 3

If you migrate an EAR project, the update utility automatically migrates the J2EE archive
subprojects (WARs, EJBs, and CARS) that the EAR contains as well. The update utility includes
details about these migrationsin the status information it displays:

The following items hawe heen updated:

|»

Main project 'petstoreEar':
Updated wersion and classpath in project file 'CiyvMyProjecte\Perstore\petstoreEar.spl!
Updated doctype in deployment descriptor 'C:iyMyProjectshPetstore‘petstorechangeshapplication.xml’
Updated doctype in deployment plan 'C:\MyProjects\Petstore\petstore-depl-plan.xml'
Updating deployment plan contents
Completed update of deployment plan contents

Child project 'personalizationEib':

Updated version and classpath in project
Updated doctype in deployment descriptor

Child project 'petstorelar':
Updated sersion and classpath in project
Updated doctype in deployment descriptor
Updated res-auth constants in deployment

Child project 'shoppingcartEjb':
Updated version and classpath in project

Thedotad dootemn G dowdormont _donosint o

file 'CizMyProjecte\PersroretpersonalizacionEib.spf!
'C:yMyProjectsiPetstorey jpsl. 1. 2% srchcomponentsipersal

file 'C:yvMyProjects\Petstore\petstoreWar.spf!
'CzyMyProjects\Petstore\petstorechangesiweb.xul'
descriprtor

file 'C:iyMyProjectsyPetstore’shoppingcartEjb.spf'
vI

ILPRET S SR PIPI Y, T T O Ut A

How migration affects a project When aproject ismigrated, the update utility makes changesin

several placesto reflect the new J2EE version:

In this part of the
project Migration affects

Project (SPF) file The following project settings:

+ The j2eeVersion and moduleVersion attributes in the SPF file. When
you migrate, the update utility sets these to J2EE 1.3 values. For
example:

j2eeVersion="j2ee 1.3" moduleVersion="war 2.3"

+ The project classpath entry for the JAR file that provides the J2EE API
packages (needed for compiling). When you migrate, the update utility
sets this to:

j2ee api 1 3.jar
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In this part of the
project

Migration affects

Deployment descriptor

The following descriptor items:

*

DOCTYPE statement. When you migrate, the update utility edits it to use
the 1.3 deployment descriptor DTD for your project type: EAR, WAR,
EJB, or CAR.

The cmp-version element for entity beans using container-managed
persistence. When you migrate an EJB project, the update utility adds
this element for each CMP entity bean, specifying the version as 1.x.

The res-auth element for WARs. When you migrate a WAR project, the
update utility finds any of these that use 1.2 constant values (SERVLET
or CONTAINER) and edits them to use the 1.3 equivalents (Application
or Container).

See Chapter 18, “J2EE Deployment Descriptor DTDs”.

(Note that deployment descriptors are not updated for deploy-only projects
because their archive contents are static.)

Deployment plan, if
present (for exteNd
Application Server)

The following plan items:

*

DOCTYPE statement. When you migrate, the update utility edits it to use
the 1.3 deployment plan DTD for your project type: EAR, WAR, EJB, or
CAR.

EJB plan structure. When you migrate an EJB project, the update utility
restructures the deployment plan in accordance with the 1.3 deployment
plan DTD (which has changed significantly to support EJB 2.0 features).

One major change involves persistencelnfo, a new element for
deployment details about entity beans using container-managed
persistence. The update utility moves existing field mapping information
for CMP entity beans into this element.

EAR plan structure. When you migrate an EAR project, the update
utility restructures the deployment plan in accordance with the EJB
changes described above.

Ll see Chapter 19, “exteNd Application Server Deployment Plan DTDs”.

Using the Update Deployment Plan Version command

In addition to the Update Project Version command, the exteNd Director devel opment environment
provides an Update Deployment Plan Version command on the popup menu for a J2EE project (SPF
file). Update Deployment Plan Version worksjust like Update Project Version except that it only updates
the project’s exteNd deployment plan.

Update Deployment Plan Version is useful when you want to deploy J2EE 1.2 projects (including deploy-
only projects) to Novell exteNd Application Server 5.x, which requires 1.3 deployment plans. When you
invoke this command, it migrates the deployment plans of those projects from 1.2 to 1.3 format, but
leaves other project characteristics unchanged.

Projects that require some manual migration

When you use the Update Project Version command or the Update Deployment Plan Version command
to migrate certain kinds of projects, the update utility may not be ableto resolve all issues automatically.
Inthat case, it displays information about changes you need to make to the project yourself.
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The need for manual migration typically occurswith EJB and EAR projects containing CM P entity
beans. While updating exteNd deployment plansfor such projects, the update utility does not handle
some items, including:

+ Complex CMP fields

+ CMPfieldsthat map to foreign beans

+ Database profiles for persistence information

You should edit the updated deployment plan to specify these items and check for any other changes that
may be needed.

exteNd Application Server considerations

This section presents J2EE version issues specific to the exteNd Application Server (specificaly,
Novell exteNd Application Server 5.x and SilverStream eXtend Application Server 4.x). It includes some
details on the server’s implementation of J2EE 1.2 and 1.3 that may help you make decisions about
deploying and migrating projects:

+ About the J2EE containers

+ Deploying projects

+ EJB deployment notes

About the J2EE containers

The4.x and 5.x servers are compatible with J2EE 1.3. To implement this support, they provide J2EE 1.3
versions of the Web, client, and EJB containers:

+ TheWeb and client containersfor J2EE 1.3 are used when you deploy J2EE 1.3 projects (WAR
2.3, CAR 1.3) aswell as REE 1.2 projects (WAR 2.2, CAR 1.2).

+ TheEJB container for J2EE 1.3 is used when you deploy J2EE 1.3 projects (EJB 2.0) and, in
normal cases, when you deploy J2EE 1.2 projects (EJB 1.1).
Because of container implementation changes introduced to support EJB 2.0, some EJB 1.1
deployments can’t use the J2EE 1.3 version of the EJB container. For these scenarios, the 4.x server
also provides a J2EE 1.2 version of this container. In the 5.x server, that older EJB container is no
longer provided, so you'll need to adjust such projects before deploying.

Deploying projects
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The following table summarizes the possible project deployment scenarios and shows which version of
the appropriate container isused in each case:

Project Deployment plan Container

WAR 2.2 WAR 2.2 (4.x server only) J2EE 1.3 Web container
WAR 2.2 WAR 2.3 J2EE 1.3 Web container
WAR 2.3 WAR?23 J2EE 1.3 Web container
CAR 1.2 CAR 1.2 (4.x server only) J2EE 1.3 client container
CAR 1.2 CAR 1.3 J2EE 1.3 client container
CAR 1.3 CAR 1.3 J2EE 1.3 client container
EJB 1.1 EJB 1.1 (4.x server only) J2EE 1.2 EJB container
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Project Deployment plan Container

EJB 1.1 EJB 2.0 (for limitations, see EJB deployment notes) J2EE 1.3 EJB container
EJB 2.0 EJB 2.0 (for limitations, see EJB deployment notes) J2EE 1.3 EJB container
EAR 1.2 EAR 1.2 (4.x server only) J2EE 1.3 Web container

J2EE 1.3 client container
J2EE 1.2 EJB container

EAR 1.2 EAR 1.3 (for limitations, see EJB deployment notes) J2EE 1.3 Web container
J2EE 1.3 client container
J2EE 1.3 EJB container

EAR 1.3 EAR 1.3 (for limitations, see EJB deployment notes) J2EE 1.3 Web container
J2EE 1.3 client container
J2EE 1.3 EJB container

RAR 1.0 RAR 1.0 J2EE 1.3 containers

EJB deployment notes

In some situations, you may want (or need) to deploy an EJB 1.1 project to the J2EE 1.3 EJB container.
Onereason isthat thislets you take advantage of performance improvements and other implementation
enhancements introduced with the newer container version.

For EJB 1.1 projects containing session beans or BM P entity beans, you just need to create an EJB
2.0 deployment plan or include the project in aJJ2EE 1.3 EAR deployment. No other modificationsto the
project arerequired. Thissimpleapproachisnot possiblefor EJB 1.1 projectsthat contain CM P entity
beans and use SilverStream extensions to specify CMP details (such as expressions, foreign bean
mappings, and complex fields). These extensions are supported by the EJB 1.1 deployment plan, but not
the 2.0 plan.

There are also some limitations to note for EJB 2.0 projects containing CM P entity beans. In such
projects, beans with 1.x CMP can’t use elements specific to EJB 2.0 (such as abstract schema names,
local interfaces, and queries). In addition, these beans can’t use SilverStream extensionsto specify CMP
details (because, as mentioned above, the EJB 2.0 deployment plan doesn’t support them).
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I V Deployment

These chapters present the exteNd Director utility tools for deploying J2EE archives:

e Chapter 15, “Archive Deployment”

e Chapter 16, “Deployment Descriptor Editor”

e Chapter 17, “Deployment Plan Editor”

e Chapter 18, “J2EE Deployment Descriptor DTDs”

e Chapter 19, “exteNd Application Server Deployment Plan DTDs”
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Archive Deployment

To make your J2EE application available to users, you deploy the archive on a J2EE server. This chapter
describes how to deploy J2EE archives using the Novell exteNd Director development environment and
includes the following topics:

+ Supported J2EE servers

+ Deployment types

+ Deploying J2EE archives

+ What happens when you deploy

+ Deploying Web Services

+ Undeploying archives

Supported J2EE servers

The exteNd Director development environment provides built-in support for deploying archivesto the
following J2EE servers:

Server Server archive support

Novell exteNd Application Server Allows you to directly deploy application clients, EARs, EJB

SilverStream eXtend Application JARs, RARs, and WARs.

Server

BEA WebLogic Allows you to directly deploy application clients, EARs, EJB
JARs, RARs, and WARs.

Apache Tomcat Allows you to directly deploy WARs.

See the Novell exteNd Release Notes for the latest information on the supported server versions.

NOTE: IBM WebSphere does not provide built-in support for direct deployment. You must use
WebSphere’s deployment tools.

Deployment types

To deploy the archives you generate in the exteNd Director devel opment environment, you can use the
following:

+ Rapid deployment
+ Production deployment
+ External deployment tools
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Rapid deployment

When devel oping, testing, and refining your application, you want fast turnaround—you want to make a
changeto your application and immediately seetheresult without having to redeploy the application. The
exteNd Director development environment lets you do thisusing rapid deployment. You specify rapid
deployment by simply checking a checkbox in the Deployment Settings dialog (described in “Creating
deployment settings” on page 278). When you depl oy the application, this usesthe target server’s native
file system deployment facilities.

Rapid deployment is most useful for changes to Web applications that involve JSP pages, HTML pages,
images, JARs in the WEB-INR\lib, or classes in the WEB-INF\classes directories. If you make changes
to other application components (such asaWAR tag library or adeployment descriptor), exteNd Director
automatically performs afull deployment.

L) For moreinformation about setting up arapid deployment environment, see “ Creating deployment
settings’ on page 278. For more information about the target server’s native file system deployment, see
“What happens when you deploy” on page 281.

exteNd Director can only support rapid deploy if thisfeature is supported by the application server
vendor. The following table lists the J2EE serversthat support arapid deploy feature and the kind of
archivesthat you can rapid deploy.

Server EAR WAR EJB CAR RAR

Novell exteNd Application Server Yes Yes No No No

SilverStream eXtend Application Server

BEA WebLogic Yes Yes Yes No No

Apache Tomcat No Yes No No No

Production deployment

When you’ ve completely tested your application and are ready to put it into production, you can deploy
the application to the server by unchecking the rapid deploy checkbox in the deployment settingsfor the
target server. exteNd Director uses the target server’s native deployment tools to deploy the application
in the appropriate production deployment directory.

External deployment tools

Alternatively, you can take your generated archives and deploy them outside of the exteNd Director
development environment, using instead the deployment facilities provided by your J2EE server. That's
because exteNd Director generates standard J2EE archives.

Deploying J2EE archives

To deploy a J2EE archive using the exteNd Director development environment, the ar chive must:

+ Beproperly structured according to the J2EE specification (see “ Archive contents’ on page 277)
+ Residein aproject (see Chapter 2, “Projects and Archives”)

You must supply:

o A server profile (see“ Server profile” on page 32)

+  Server-specific deployment information (see “ Server deployment information” on page 278)
+ Deployment settings (see “ Creating deployment settings’ on page 278)
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The development environment requires:

+ Accessto the target server
+ Permission to write to the server’s deployment area

+ Permission to write temporary files when deploying to a Novell exteNd Application Server or
SilverStream eXtend Application Server
exteNd Director invokes SilverCmd, which generates temporary files on disk. These files are
created in the server’s installation directory, unless you have defined a HOME environment
variable. If you have aHOME variable defined, it must point to a reachable and writable location.
The temporary filelocation is:

Server

Home environment variable

Novell exteNd Application Server NOVELL_EXTEND_APPSERVER_HOME\.appsrv

SilverStream eXtend Application Server  SILVERSTREAM_HOME\.silverstream

When all of these requirements are met, see “Deploying a project” on page 281.

Archive contents

Sun’s J2EE specifications define how different J2EE archives must be packaged for deployment. Before
you try to deploy, make sure that your archive meets these requirements. The following table briefly lists
the requirements. For more detailed information, see the J2EE Blueprints at:
java.sun.com/j2ee/docs.html.

J2EE module

Standard archive requirements

Application
client

A JAR file containing:
+ The Java classes that implement the application client

+ A deployment descriptor called application-client.xml located in the JAR’s /META-
INF directory

+ A manifest file with a Main-Class entry

EAR

An EAR file containing:

+ The component archive files (such as EJB JAR files, WAR files, and application
client JAR files); each of these components must include its own deployment
descriptor

+ A deployment descriptor for the EAR called application.xml located in the EAR’s
IMETA-INF directory

EJB JAR

A JAR file containing:

+ The bean implementation class, the remote and home interfaces, the primary key
classes (if necessary), and any other utility classes

+ A deployment descriptor called ejb-jar.xml located in the JAR’s IMETA-INF
directory

RAR

A RAR file containing:
+ The classes needed to implement the resource adapter
+ A deployment descriptor called ra.xml located in the JAR’s /META-INF directory

Archive Deployment 277


new http://java.sun.com/j2ee/docs.html

J2EE module  Standard archive requirements

WAR A WAR file containing:

+ JSP source files, Web Services, servlet classes, other supporting Java
components, HTML documents, images, and other files required by the application

+ A deployment descriptor called web.xml located in the WAR’s /WEB-INF directory
+ Helper classes in the WAR'’s /WEB-INF/classes directory
+ Helper libraries in the WAR’s /WEB-INF/lib directory

L) For more information, see Chapter 18, “ J2EE Deployment Descriptor DTDS”.

Server deployment information

Each J2EE server needs runtime information, and each has its own format for thisinformation. The
following table lists the deployment documents needed by each supported server:

J2EE server Archives Server deployment information

Novell exteNd Application Each type of archive uses an XML-based document called a

Application client deployment plan. The deployment plan can have any file name
Server (CAR) and can reside in any location outside the archive file. The server
SilverStream EAR defines a DTD for each archive type.
eXtepd . EJB For more information, see Chapter 19, “exteNd Application
Application RAR Server Deployment Plan DTDs”.
Server )

WAR You use the Deployment Plan Editor to create and populate the

deployment plan.

For more information, see “Deployment Plan Editor” on

page 289.

BEA WebLogic  Application Each type of archive (except EAR) requires a special XML-based
client document. The EAR does not require a specific deployment
EAR document, but each individual module included in the EAR must
£3B have the appropriate WebLogic deployment document.
RAR For more information, see your WebLogic documentation.
WAR

Apache Tomcat WAR No specific file is needed.

When specifying server deployment information, you can overrideinformation in your J2EE deployment
descriptors, enabling you to customize a particular deployment as needed.

Creating deployment settings

Before you can deploy a project, you need to define the project’s deployment settings. They provide
information about the server where you plan to deploy the project.

> To create deployment settings:
1 Choose Project>Deployment Settings.

NOTE: If you are deploying to an exteNd application server and the project’s current deployment
plan is not associated with a server profile, you will be told that you need to specify one in the
Deployment Settings dialog.
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2 Inthe Server Profilestab, specify the following information:

Option What to do

Profile name Select a server profile from the list or click New to create a
new profile.
[ For more information on server profiles, see “Server
profile” on page 32.

Use this server profile as the Select this option to make the current server profile the

default for all projects default profile in new projects.

User name and Password If you have a secure server, fill in the User name and

Password text boxes with an authorized user name and
password for the server.

3 Select the Deployment Info tab.
4 Specify the following for servers that support rapid deployment:

Option What to do
Enable Rapid  Check this box when you want to deploy the archive using the rapid deployment
Deployment feature for testing. Uncheck it when you want to do a production deploy.

What happens When this checkbox is checked, exteNd Director writes files to
the rapid deployment directory specified in the server profile.

NOTE: If you have not set a rapid deployment directory in the server profile,
you are prompted for one. This directory is a location on disk where you want
the server to write the deployment files and is defined by the application server
vendor. Many servers require a specific directory; see “Server profile” on

page 32 for the list.

Further action exteNd Director manages updates to the deployment area on
subsequent rapid deploys. You do not have to do any manual procedure (as you
would have to when directly using the server’s rapid deployment).

When to use Use rapid deployment during the development/test/refinement
stage of your application development cycle. Do not use it when you deploy
your application to a production environment.

L For more information on rapid deployment and how each server supports
this feature (plus any special requirements), see “What happens when you
deploy” on page 281.

5 Specify server-specific information.
For Novell exteNd application serversand Silver Sream eXtend application servers, specify

the following:

Option

What to do

Deployment Plan

Specify the file name and disk location of the deployment plan.

Overwrite Check this box when you want the current deployment to overwrite any
existing previously deployed objects of the same type and name.
you deselect this box and objects of the same name and type already exist
deployment If you deselect this box and objects of th d Iready exi
on the server, the deployment will fail.
Verbosity Specify the level of informational messages to display.

Values range from 0O (for no messages) to 5 (for the most messages).
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Option

What to do

Ignore JSP
compile errors

Applies only to WARs and to EARs containing WARs.

Check this box when you want the deployment to ignore any errors when
compiling JSP pages and to deploy only those items that build successfully.

If this box is not checked and a compile error occurs, deployment fails.

SilverCmd Flags

(Optional) Specify command-line arguments for the deployment command.
LY For more information on the deployment commands that are executed,
see “What happens when you deploy” on page 281.

If you specify multiple arguments, use spaces as the delimiters. If you want to
pass VM arguments, you must precede them with +. For example:

+Xmx256

All of the values entered here are appended to the end of the deployment
command that gets constructed.

For BEA WebL ogic servers, specify:

Option What to do
WebLogic Application Specify the deployment name for your application; this is the name
Name your users will use in the URL for the application.

If this is a rapid deploy, this is the directory name under the
deployment directory.

The default is the project name.

Generate Targets

Click this button to automatically create a list of components to deploy
to the target servers specified in the server profile. The list is displayed
in the Components and Targets text box.

Components and
Targets

Do one of the following:

+ Accept the values created when the Generate Targets button is
clicked.

« Edit the values created when the Generate Targets button is
clicked.

+ Manually type the names of the components and their target
servers using proper WebLogic syntax.

Deployment options

Choose one of these options:

+ deploy—Deploys the application. Use this option when deploying
the application for the first time. If rapid deploy is checked, this
option performs a rapid deploy; otherwise, it performs a production
deploy.

+ update—Updates a deployed application. Use this option for all
redeployments, updates to an already deployed archive, or to
enable a disabled application. (Not available for all server
versions.)

+ undeploy—Disables the application with the option to delete it.

+ list—Provides a list of all deployed applications on the server
specified by the current project’s server profile.

« user defined—Allows you to specify a WebLogic command. When
this value is specified, exteNd Director uses only the command in
the WebLogic options text field (described below).
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Option

What to do

JVM options

Specify command-line arguments for the server’'s JVM using spaces
to delimit the options.

These values are appended to the end of the deployment command
that gets constructed.

WebLogic options

Specify server-specific options using spaces to delimit them. You must
supply the complete command for the action you want the WebLogic
server to perform. For example:

-unprepare -name War23

Make sure that user defined (under Deployment options) is selected
or exteNd Director ignores the values you enter in this text box.

These values are appended to the end of the deployment command
that gets constructed.

exteNd Director does no error checking, but error messages returned
by the server are displayed in the Output Pane.

debug

Check this option when you want to see the debug information
produced by the WebLogic deploy tool.

6 Click OK to store the deployment settings with the project file.

Deploying a project

> To deploy a project:
1 Open the project.

Any archive that you want to deploy must be defined in a project. If you created the archive using
another IDE, you must create a project for it before you can deploy it.

2 Make sure you have the server-specific deployment information in the appropriate format and
location for your target server.

L For moreinformation, see “ Server deployment information” on page 278.

3 Define the deployment settings for the project.

L For moreinformation, see “ Creating deployment settings” on page 278.

4  Select Project>Deploy Archive.
NOTE: The deployment fails if your server is not running.

What happens when you deploy

When you deploy a project, exteNd Director uses the deployment settings to determine the J2EE server.

Then:

1 It compilesthe Javafiles and creates an archive. (JSP files are compiled during deployment or
when their URLs are invoked from a browser.)

2 When the compilation is successful, it calls the appropriate deploy command for the target server.
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The following table lists the deploy command that is called for each server:

Server Archive

Deploy command description

Novell CAR
exteNd
Application

Standard/Production deploy: SilverCmd DeployCAR
Rapid deploy: Not supported for CARs

Server EAR

SilverStream
eXtend
Application
Server

Standard/Production deploy: SilverCmd DeployEAR

NOTE: To deploy individual modules from within an EAR, pass
the -m option as a SilverCmd Flag.

Rapid deploy: Supports the rapid deployment of WARs in the
EAR. It works like this:

+ When a JSP page, an HTML page, a CLASS file, or a JAR
file in a WAR within the EAR changes, exteNd Director
invokes the server’s JSP/FS deployment.

+ When other files in the EAR are changed (such as the EAR
deployment plan, EAR deployment descriptor, EJB archive,
client archive, WAR deployment plan, or WAR tag library),
exteNd Director invokes the standard/production
deployment.

+ exteNd Director manages updates to the deployment area
on subsequent rapid deploys (so you do not need to do any
manual procedure that you might have to when directly using
the server’s rapid deployment).

EJB JAR

Standard/Production deploy: SilverCmd DeployEJB
Rapid deploy: Not supported for EJBs

WAR

Standard/Production deploy: SilverCmd DeployWAR
Rapid deploy: JSP/FS
During the JSP/FS process:

+ exteNd Director expands the WAR file in the server’s
/webapps/DBname/URL directory, where DBname is the
name of the database containing the application deployed to
the file system, and URL is the URL specified in the
deployment plan for the application (if you have specified
more than one, the first one is used).

+ exteNd Director manages updates to the deployment area
on subsequent rapid deploys (so you do not need to do
anything manually that you might have to when directly using
the server’s rapid deployment, such as creating the
RELOAD file).

+ exteNd Director updates the <deployToFileSystem> attribute
automatically when you specify a rapid deploy.

BEA All supported
WebLogic archives

Standard/Production deploy: weblogic.deploy or
weblogic.deployer (depending on the server version)

Rapid deploy: The exteNd Director development environment
uses the server’s native utilities to provide rapid deployment of
EARs, EJBs, and WARs. You'll need to enable WebLogic Auto-
Deployment through the WebLogic Management console
before performing a rapid deploy. For more information on
setting Auto-Deployment, see your WebLogic documentation.

+ During a rapid deploy, exteNd Director copies the modified
files to the user-specified deployment directory and touches
the REDEPLOY file.
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Server Archive Deploy command description

Apache WAR Standard/Production deploy: copy
Tomcat + Copies the archive to the server’s \webapps directory
+ You must restart the server after a standard deploy
Rapid deploy: copy

+ Explodes the archive then copies the contents to a
deployment directory specified by the user

+ On subsequent rapid deploys, only the changed files are
copied to the deployment directory

+ You do not need to restart the server after a rapid deploy

3 Thetarget server’s deployment command creates the appropriate deployment objects on the target
server.

4 exteNd Director displays a message stating the status (success/failure) or any warning/error
messages in the Output tab of the Output Pane.

Deploying Web Services

When you create a Web Service in the exteNd Director development environment by using the Web
Service Wizard or by using the Novell exteNd Web Services SDK directly, a servlet is generated to
handle access to that Web Service (from HTTP SOAP requests). Asaresult, aWAR isrequired to
package your Web Services (one or more per WAR) for deployment to a J2EE server where they will run.

You deploy that WAR in the usual way (as described earlier in this chapter). In addition, you must make
sureit has runtime access to the archives required by the Web Services SDK:

For alist of the JARs
required by See

A Web Service Preparing to generate in the chapter on Generating Web Services

A Web Service consumer  Preparing to generate in the chapter on Generating Web Service
Consumers

How you set up this access depends on the type of J2EE server you use:

If you deploy to one of thefollowing ser ver s, you must add the required JARs to the server’s classpath.
(Consult your server documentation to learn about adding to the classpath.)

+ BEA WebLogic

+ IBM WebSphere

+ Apache Tomcat

If you deploy tothe Novell exteNd Application Server or Silver Sream eXtend Application Server
there’s no need to add the required JARs to the server’s classpath as long as you include them in the
WEB-INF/lib directory of your WAR. If you don’t include the required JARsin the WAR, you must add
them to the server’'s AGCLASSPATH environment variable or specify them with the classpathJars
deployment plan element. (For more information about AGCLASSPATH and classpathJars, see your
server’'shelp.)

You can obtain the required JARs by copying them from the Novell exteNd tools\compilelib directory.
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Undeploying archives
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Depending on the deployment server, you can disable or delete deployed archives on the server from
within the exteNd Director development environment.

exteNd Director doesn't directly perform the undeployment; it calls server facilitiesto do the work. So,
for example, if aserver supportsdeletion but not disabling of archives, then you can delete but not disable
archives from the development environment.

Typically, disabling leaves the files on the server but makes them unavailable, and deleting physically
removes the files from the server. However, since exteNd Director simply executes the server’s
undeployment facility, exactly what happens depends on the server. For example, undeploying an
application that had been deployed with rapid deployment does not necessarily delete or rename the
deployment directory; the server might just delete the references to that application from its metadata.
See your server documentation for information about exactly what happens when you undeploy an
archive,

Here's a summary of the server undeployment support provided in the exteNd Director devel opment
environment:

Server Disable? Delete? Notes

Novell exteNd Application Server No Yes

SilverStream eXtend Application

Server

BEA WebLogic Yes Yes

Apache Tomcat No Yes Undeploy deletes the WAR and the

web application directory from the
webapps directory

> To undeploy an archive:

1 Withthe project open, select Project>Undeploy Archive.
NOTE: The menu item is disabled if the deployment server does not provide an undeploy feature.
The dialog that displays depends on the type of server specified in your project’s deployment
settings:
+ If your deployment server supports both disabling and deleting archives, you are asked which
action you want to perform
+ If your deployment server supports only disabling archives, you are asked to confirm the
disabling action
« If your deployment server supports only deleting archives, you are asked to confirm the
deletion
2 Respond to the dialog.

The archiveis either disabled or deleted. You can see the commands issued by looking in the
Output tab of the Output Pane.
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Deployment Descriptor Editor

The Deployment Descriptor Editor provides a quick and easy way to construct and popul ate J2EE-
compatible deployment descriptors. This chapter describes the Deployment Descriptor Editor and
includes these topics:

+ About deployment descriptors

+ About the Deployment Descriptor Editor

+ Using the Deployment Descriptor Editor

About deployment descriptors

A deployment descriptor isan XML document that provides information about the components of a
J2EE module (such asaWAR or an EJB JAR) or application (EAR). The deployment descriptor provides
datathat isrequired for both of the following:

+ Application assembly—to describe how a component is or should be used

+ Deployment—to define deployment needs such as roles and resource references

Sun has defined the contents and structure of a deployment descriptor for each J2EE archive. For more
information, see Chapter 18, “J2EE Deployment Descriptor DTDsS’.

How deployment descriptors are created exteNd Director automatically constructs and adds a
J2EE-compatibl e deployment descriptor file to your project in the appropriate location, as follows:

J2EE archive Deployment descriptor file  Directory location
Application client  application-client.xml IMETA-INF

EAR application.xml

EJB JAR ejb-jar.xml

RAR ra.xml

WAR web.xml IWEB-INF

Asyou add J2EE components to a project, exteNd Director adds the corresponding elements to the
deployment descriptor when it has enough information to do so.

About the Deployment Descriptor Editor

The Deployment Descriptor Editor allows you to fine-tune the deployment descriptor by modifying or
completing entries that exteNd Director is unable to complete automatically.
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The Deployment Descriptor Editor displays the deployment descriptor elements as expandable nodes.
The nodes correspond to elements of the deployment descriptor DTD. All possible deployment
descriptor entries are represented graphically, so you can usetheinterface to help you add the appropriate
entries without having to memorizethe DTD.

Here's a sample of the Deployment Descriptor Editor for an EAR project:

EA Novell exteNd Director (utility tools) [EjbSamplesEar] application.xml

File Edit View Project Tools Window Help

=y
ROEG YPA | Novell
Wiew using: ISource layout [~ | 1 application.xmi Eﬂ
- & Ej o I
%]b!amplesEar 21 Deploymert Descriptor: [Enterprize Archive | |
[} EjbSamplesE jb-client, spf = —
® & EjbsamplesEjbJar. spf = Enterprise Archive: EjhSamples
2} & EjbSamplesWar .spf = & Modules
B sre &y EibsamplesEibJar.jar
j S EjbSamplesWar.war
m Roles
— otor [
& Directary @ Froject | DEscrintg! E

[ Gl

| “J:I'_o_dzl foutput J a\ Find
|

RW

TIP: You can view or edit the deployment descriptor in raw XML by choosing the XML tab. The
Deployment Descriptor Editor opens in the mode (raw XML or tree view) that was in use when you last
saved.

Nodesdisplayedin bold (such asModulesand Roles) allow child nodesto be added or removed. You can
add or remove these nodes by right-clicking and selecting from the popup menu.

Many of the nodes require additional information, which you can provide by completing aproperty sheet.
To display the Property Inspector for a node, highlight the node, right-click, and select Properties.

To save your changesto the depl oyment descriptor filein the archive, select File>Save (or click the Save
icon).

Using the Deployment Descriptor Editor

You can use the Deployment Descriptor Editor either to fine-tune the default deployment descriptor
created by exteNd Director or to create a new deployment descriptor.

> To create a deployment descriptor:
1 Open the project for which you want to create the new deployment descriptor.
2 Sdect File>New>File.
3 Select the General tab.
4  Seect Deployment Descriptor and click OK.

This constructs the deployment descriptor shell based on the contents of the project and displays
the shell in the Edit Pane.
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> To associate a deployment descriptor with a project:

NOTE: Ifyou created a deployment descriptor outside of the exteNd Director development environment,
you can still use it with a project by following these steps.

1 Open the project that you want to associate the deployment descriptor with.

2 GototheDirectory Pane.

3 Double-click the deployment descriptor you want.
You are prompted to associate the descriptor with the current project or adifferent project (which
you can choose)—or to edit the deployment descriptor in XML mode.

4 Choose the option to associate the descriptor with the current project, then click OK.
This opens the deployment descriptor in the Deployment Descriptor Editor.

5 Savethe deployment descriptor to complete the association.

> To modify a deployment descriptor:

1
2

Open the project whose deployment descriptor you want to modify.

Highlight the project (SPF) file, right-click, and select Open Deployment Descriptor from the
popup menu.

You are prompted for build preferences. Once you specify your build preferences, the Deployment
Descriptor Editor opens the file ready for editing.

> To add a deployment descriptor element:

1 Open the deployment descriptor for editing.
2 Highlight the descriptor element, right-click, and choose Add from the popup menu.
The editor adds a new element with the title UntitledXXX.
3 Highlight the new element, right-click, and choose Properties from the popup menu to launch the

Property Inspector (so you can define any necessary values).

> To remove a deployment descriptor element:

1 Open the deployment descriptor for editing.
2 Makesurethe Descriptor tab (not the XML tab) is selected.
3 Highlight the descriptor element you want to remove, right-click, and select Delete from the popup

menu.
NOTE: If Delete is not available as a menu option, that means the element is not removable.

Validating a deployment descriptor The Deployment Descriptor Editor automatically checksyour
work asfollows:

When you The Deployment Descriptor Editor

Switch mode (from graphical to XML Checks the syntax of the deployment descriptor
and vice versa)

Save a deployment descriptor Validates the deployment descriptor against the
corresponding DTD

But you can force validation anytime.

> To force validation of a deployment descriptor:

+ Select Validate Archive from the Project menu.
This validates both the deployment descriptor and the archive.

Deployment Descriptor Editor
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Deployment Plan Editor

The Deployment Plan Editor provides a quick and easy way to construct and popul ate deployment plans
needed for deploying J2EE modules and applicationsto an exteNd application server. This chapter
describes how to use the Deployment Plan Editor and includes these topics:

+ About deployment plans
+ Using the Deployment Plan Editor

About deployment plans

A deployment plan isan XML document that describes how a 2EE module (such asaWAR or an EJB
JAR) or application (EAR) should run in the Novell exteNd Application Server or the SilverStream
eXtend Application Server environment.

A deployment plan allows you to map declarative datafrom the deployment descriptor to the appropriate
resource in the target server environment. For example, you can map resource references to data sources
or map rolesto users and groups. Settingsin a deployment plan override those in the deployment
descriptor, enabling you to customize a particular deployment as needed.

L) For moreinformation on the contents and structure of the deployment plans for each J2EE archive,
see Chapter 19, “exteNd Application Server Deployment Plan DTDS”.

NOTE: Other J2EE servers require different types of information (possibly in different formats) for
deployment. To deploy J2EE archives on another J2EE server, see the server vendor’s documentation.

Using the Deployment Plan Editor
This section describes how to use the Deployment Plan Editor to perform these tasks:
+ Create adeployment plan

Modify a deployment plan

Associate a deployment plan with a project

+ Validate adeployment plan

*
*

> To create a deployment plan:
1 Makesureyou have built the archive and added appropriate items to the deployment descriptor.
Open the project for which you want to create the deployment plan.
Select File>New>File.
Select the General tab.
Select exteNd Server Deployment Plan and click OK.

o~ W N
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The Select Project For Deployment Plan dialog displays.

E select Project For Deployment Plan @

Select project:

IEijampIesEar |L|

Select destination server type:

Movell extehd 5.1 |L|

Choose a project from the Select project dropdown.

NOTE: When the project is an EAR, you see multiple files in the dropdown.
Choose the destination server type from the server type dropdown and click OK.
NOTE: The server type listed when the dialog opens is the one specified as the default in

Deployment preferences (Tools>Preferences). For more information, see “Deployment
preferences” on page 31.

The Deployment Plan Editor constructs a deployment plan based on the project type. The editor
uses the project’s compiled code and the deployment descriptor to determine the deployment plan
elementsto create. (If you later change the deployment descriptor, exteNd Director updates the
deployment plan accordingly the next time you edit it.)

The deployment plan elements are displayed in atree structure. Here's a sample deployment plan
for an EAR:

B2 Novell exteNd Director (utility tools) [EjbSamplesEar] Untitled EARDepIPlan.xml*
File Edit View Project Tools Window Help

DCOHE YRR |SN= Novell

[ UntitiedEARDepIPlan. xmi* (] |

[~

Wiew using: |Source layout:
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€3, EjbSamplesEjb-client, spf
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3} g EjbSamplesWar.spf Aﬁ Persistence Info
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= @ SEEankaThi
= % Envirantnent
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& SECalculste
@ SBMortgageLloan
= g8 SEEnvVar
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= s Frovironment =
| Descriptor J‘m—;‘;ﬁ-
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m \ &
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TIP: You can view or edit the deployment plan in raw XML by choosing the XML tab. The
Deployment Plan Editor opens in the mode (raw XML or tree view) that was in use when you last
saved.

Select File>Save (or click the Save icon).

If there are other deployment plans associated with this project, you will be asked whether you
want to make the new deployment plan the current one.

9 Click Yesto makeit the current deployment plan.
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> To modify an existing deployment plan:

1
2

3

Open the project whose deployment plan you want to modify.

Highlight the project (SPF) file, right-click, and select Open Deployment Plan from the popup
menu.

If your project has more than one deployment plan, choose the one you want from the dropdown
and click OK.

This displays the deployment plan in the Edit Pane.
Highlight a deployment plan element, then right-click and select Properties from the popup menu.

Use the Property Inspector to modify values for different elements. In some cases, you can double-
click an element to open a dialog that lets you enter data more quickly than through the Property
Inspector.

> To associate a deployment plan with a project:

NOTE: If you created a deployment plan outside of the exteNd Director development environment, you
can still use it with a project by following these steps.

1
2
3

5
6

Open the project you want to associate the deployment plan with.
Gotothe Directory Pane.
Double-click the deployment plan you want.

You are prompted to associate the plan with the current project or adifferent project (which you can
choose)—or to edit the deployment plan in XML mode.

Choose the option to associate the plan with the current project, then click OK.
This opens the deployment plan in the Deployment Plan Editor.

Save the deployment plan to compl ete the associ ation.

Click Yes when prompted to mark the deployment plan as current.

Validating a deployment plan The Deployment Plan Editor automatically checks your work as

follows:
When you The Deployment Plan Editor
Switch mode (from graphical to Checks the syntax of the deployment plan

XML and vice versa)

Save a deployment plan Validates the deployment plan against the

corresponding DTD

But you can force validation anytime.

> To force validation of a deployment plan:

*

Select Validate Ar chive from the Project menu.
This validates both the deployment plan and the archive.
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DTD files

Location

Use

J2EE Deployment Descriptor DTDs

This chapter provides information about the DTDs for the standard J2EE deployment descriptors. It
includes these sections:

*

*

*

DTD files
Location

Use
Documentation

Each type of J2EE archive hasits own corresponding deployment descriptor and DTD:

Deployment

J2EE version descriptor type DTD file

1.2 EAR application_1_2.dtd view
WAR web-app_2_2.dtd view
EJB JAR ejb-jar_1_1.dtd view
Client JAR application-client_1_2.dtd  view
1.3 EAR application_1_3.dtd view
WAR web-app_2_3.dtd view
RAR connector_1_0.dtd view
EJB JAR ejb-jar_2_0.dtd view
Client JAR application-client_1_3.dtd  view

These DTD files are located in the lib\dtds directory of your J2EE SDK installation. Copies of them are
also provided in the Novell exteNd Common\Resources\DTDCatal og directory.

The deployment descriptor DTDs are used when you package J2EE archives. These DTDs (XML
document type definitions) describe the structure you must follow when writing deployment descriptors
(XML files) to supply declarative data and assembly instructions for your archives.
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new ../../../../Common/Resources/DTDCatalog/application_1_2.dtd
new ../../../../Common/Resources/DTDCatalog/web-app_2_2.dtd
new ../../../../Common/Resources/DTDCatalog/ejb-jar_1_1.dtd
new ../../../../Common/Resources/DTDCatalog/application_1_3.dtd
new ../../../../Common/Resources/DTDCatalog/web-app_2_3.dtd
new ../../../../Common/Resources/DTDCatalog/connector_1_0.dtd
new ../../../../Common/Resources/DTDCatalog/ejb-jar_2_0.dtd
new ../../../../Common/Resources/DTDCatalog/application-client_1_2.dtd
new ../../../../Common/Resources/DTDCatalog/application-client_1_3.dtd

The deployment descriptors you write must adhere to these guidelines:

Deployment
descriptor type  Guidelines

EAR File name: application.xml
Stored in: META-INF directory of the archive
DOCTYPE statement (J2EE 1.2):

<!DOCTYPE application PUBLIC
"-//Sun Microsystems, Inc. //DTD J2EE Application 1.2//EN"
"http://java.sun.com/j2ee/dtds/application 1 2.dtd">

DOCTYPE statement (J2EE 1.3):

<!DOCTYPE application PUBLIC
"-//Sun Microsystems, Inc.//DTD J2EE Application 1.3//EN"
"http://java.sun.com/dtd/application 1 3.dtd">

WAR File name: web.xml
Stored in: WEB-INF directory of the archive
DOCTYPE statement (J2EE 1.2):

<!DOCTYPE web-app PUBLIC
"-//Sun Microsystems, Inc.//DTD Web Application 2.2//EN"
"http://java.sun.com/j2ee/dtds/web-app_ 2 2.dtd">

DOCTYPE statement (J2EE 1.3):

<!DOCTYPE web-app PUBLIC
"-//Sun Microsystems, Inc.//DTD Web Application 2.3//EN"
"http://java.sun.com/dtd/web-app 2 3.dtd">

RAR File name: ra.xml
Stored in: META-INF directory of the archive
DOCTYPE statement (J2EE 1.3):

<!DOCTYPE connector PUBLIC
"-//Sun Microsystems, Inc.//DTD Connector 1.0//EN"
"http://java.sun.com/dtd/connector 1 0.dtd">

EJB JAR File name: ejb-jar.xml
Stored in: META-INF directory of the archive
DOCTYPE statement (J2EE 1.2):

<!DOCTYPE ejb-jar PUBLIC
"-//Sun Microsystems, Inc.//DTD Enterprise JavaBeans 1.1//EN"
"http://java.sun.com/j2ee/dtds/ejb-jar 1 1.dtd">

DOCTYPE statement (J2EE 1.3):

<!DOCTYPE ejb-jar PUBLIC
"-//Sun Microsystems, Inc.//DTD Enterprise JavaBeans 2.0//EN"
"http://java.sun.com/dtd/ejb-jar_2 0.dtd">

Client JAR File name: application-client.xml
Stored in: META-INF directory of the archive
DOCTYPE statement (J2EE 1.2):

<!DOCTYPE application-client PUBLIC
"-//Sun Microsystems, Inc.//DTD J2EE Application Client 1.2//EN"
"http://java.sun.com/j2ee/dtds/application-client 1 2.dtd">

DOCTYPE statement (J2EE 1.3):

<!DOCTYPE application-client PUBLIC
"-//Sun Microsystems, Inc.//DTD J2EE Application Client 1.3//EN"
"http://java.sun.com/dtd/application-client 1 3.dtd">
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Documentation

DTDs For detailed information on these DTDs (including the elements they define for use in your

deployment descriptors):

1 Gotothetable of DTD files at the beginning of this chapter.

2 Click view to display aDTD file (the copy provided with the Novell exteNd Director development
environment).

3 Read the commentsinthe DTD file (if you need additional DTD documentation, see the Sun J2EE
specifications).

Support for deployment descriptors To learn about devel opment environment support for writing
and using deployment descriptors, see:

+ Chapter 15, “Archive Deployment”
+ Chapter 16, “Deployment Descriptor Editor”
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exteNd Application Server Deployment Plan
DTDs

Deployment plan DTD files are used when you deploy J2EE archives to the Novell exteNd Application
Server or the SilverStream eXtend Application Server. The DTDs (XML document type definitions)
describe the structure you must follow when writing deployment plans (XML files) for particular
archives.

This chapter includes these topics:

+ DTD location
+ DTDfiles
+ DOCTY PE statements

DTD location

DTD files

The DTD filesarelocated in the Novell exteNd Common\Resources\DTDCatalog directory. You can
learn about the DTDs by looking at:

+ TheDTD filesthemselves (for comments about the elements they define)

+ Thechapter on deployment plan DTDs in the application server’s help system (for more detailed
reference documentation about each element and how to structure them in your XML files)

L) Tolearn about support for writing and using deployment plansin the exteNd Director development
environment, see:

+ Chapter 15, “ Archive Deployment”
o Chapter 17, “Deployment Plan Editor”

For each type of J2EE archive, there's a corresponding deployment plan DTD. The specifics of the DTD
depend on which server and version you are deploying to. This section includes:

+ Novell exteNd Application Server DTD files
+ SilverStream eXtend Application Server DTD files
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Novell exteNd Application Server DTD files

They are asfollows:

Server Deployment plan

version type DTD file

5.x EAR deploy-ear_1_3.dtd view
WAR deploy-war_2_3.dtd view
EJB JAR deploy-ejb_2_0.dtd view
Client JAR deploy-car_1_3.dtd view
RAR deploy_rar_1_0.dtd view

SilverStream eXtend Application Server DTD files

They are asfollows:

Server Deployment plan

version type DTD file

4.x EAR deploy-ear_1_3.dtd view
WAR deploy-war_2_3.dtd view
EJB JAR deploy-ejb_2_0.dtd view
Client JAR deploy-car_1_3.dtd view
RAR deploy_rar_1_0.dtd view

DOCTYPE statements

The deployment plan must reference the correct DOCTY PE.

Authoring the plan with the Deployment Plan Editor When you author the deployment plan
using the Deployment Plan Editor in the exteNd Director development environment, the editor insertsthe
correct DOCTY PE statement based on the project’s server profile. If you change the server profile, the
Deployment Plan Editor will ask if it should update the deployment plan’s DOCTY PE statement.

Authoring the plan with your own editor If you author the deployment plan in adifferent editor,
make sure it references the correct DOCTY PE. The DTD files supplied with the exteNd Director
development environment include the DOCTY PE statement as a comment at the beginning of thefile.
ThisDOCTY PE isfor usewith the Novell exteNd Application Server. If you deploy to the SilverStream
eXtend Application Server, see the section below for the correct statement to use.
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new ../../../../Common/Resources/DTDCatalog/deploy-car_1_3.dtd
new ../../../../Common/Resources/DTDCatalog/deploy-ejb_2_0.dtd
new ../../../../Common/Resources/DTDCatalog/deploy-ear_1_3.dtd
new ../../../../Common/Resources/DTDCatalog/deploy-war_2_3.dtd
new ../../../../Common/Resources/DTDCatalog/deploy-rar_1_0.dtd
new ../../../../Common/Resources/DTDCatalog/deploy-ear_1_3.dtd
new ../../../../Common/Resources/DTDCatalog/deploy-war_2_3.dtd
new ../../../../Common/Resources/DTDCatalog/deploy-ejb_2_0.dtd
new ../../../../Common/Resources/DTDCatalog/deploy-car_1_3.dtd
new ../../../../Common/Resources/DTDCatalog/deploy-rar_1_0.dtd

SilverStream eXtend Application Server DOCTYPE statements
These are the DOCTY PE statements for SilverStream eXtend Application Server 4.x:

Deployment plan
type DOCTYPE statement

Application client <!DOCTYPE carJarOptions PUBLIC "-//SilverStream Software, Inc.
//DTD J2EE CAR Deployment Plan 1.3//EN" "deploy-car_ 1 3.dtd"s

EAR <!DOCTYPE earJarOptions PUBLIC "-//SilverStream Software, Inc.
//DTD J2EE EAR Deployment Plan 1.3//EN" "deploy-ear_1 3.dtd"s

EJB <!DOCTYPE ejbJarOptions PUBLIC "-//SilverStream Software, Inc.
//DTD J2EE EJB Deployment Plan 2.0//EN" "deploy-ejb 2 0.dtd"s

RAR <!DOCTYPE rarJarOptions PUBLIC "-//SilverStream Software, Inc.
//DTD J2EE RAR Deployment Plan 1.0//EN" "deploy-rar_1 0.dtd"s

WAR <!DOCTYPE warJarOptions PUBLIC "-//SilverStream Software, Inc.
//DTD J2EE WAR Deployment Plan 2.3//EN" "deploy-war_ 2 3.dtd"s
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abbreviations
see source files
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in Todo lists 43
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about 47
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autosavefiles
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C

CARs (application client archives)
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Class Viewer 22
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specifying the project classpath 72
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code completion for Java expressions 85
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Compile command 74
compiler preferences 26
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specifying the Java compiler 72
compiling projects 71
components
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Connector/J driver
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about 125
CSSFile Wizard 126
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about 128

using in XML Editor 112
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custom tags

see also JSP pages
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creating profiles 34
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MySQL 34
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types 275
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about 285
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deployment descriptors
about 285
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creating 286
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deployment documents
about 278
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Deployment Plan Editor
about 289
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about 289
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modifying 291
Novell exteNd Application Server 278
SilverStream eXtend Application Server 278
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directories
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excluding files from 69
display preferences 26
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see archives
Enterprise JavaBeans (EJBS)
CMP version support 260, 266, 268, 271
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files
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see also sourcefiles

fonts

used by the devel opment environment, specifying 46

used in native editors 27
full deployment 276

G

graphics
opening in the devel opment environment 21

H
help
documentation location preference 25

IBM WebSphere server
deploying archivesto 275

Image Viewer 21

inner classes, listing 64

internationalization support 46

J

J2EE
archives 20
components 20
creating components 217
deployment descriptors 20, 285, 293
META-INF directories 285
version support 259
Web Services 20
WEB-INF directories 49, 285
Java archives (JARS)
see archives
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opening in the devel opment environment 22
Java Class Wizard 247
Java Editor 77
Java expressions, code completion in editors 85
JavaBean Wizard 250



JAX-RPC
about 136
generating consumers for 159
support for 139
Jikes compiler
setup requirements 26
JSP Editor 77
JSP pages
editing 77, 90
inserting custom tags 90
JSP Editor 77
see also JavaServer Pages (JSP)
JSP Wizard 240

L

Launch Action command 43
layout view 62
line numbers
displaying in editors 27
printing 31

M

META-INF directories

see J2EE
Microsoft .NET

about 136
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to anewer J2EE version 259

Update Deployment Plan Version command 269

Update Project Version command 266
MySQL

database profiles for 34

N

native editors, editing files with 88
native look and feel
setting for the devel opment environment 26
Navigation Pane
refreshing 60
NetBeans-based editors
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using 84
Novell exteNd Application Server
deploying archivesto 281
deployment 297
deployment plans 278
deployment settings 278
J2EE version support 270

Novell exteNd Director development environment
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creating profiles 32
exiting 17
extending tools and services 46
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setting preferences 24, 28
specifying the Java compiler 72
specifying the project classpath 72
starting 17

O

OASIS XML catalog standard 113
one-touch splitters 14

P
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in the development environment 14

splittersfor resizing 14
preferences

abbreviations 27

autosave 28

backup 28

build 26

deployment 31

display 26

editing 27

file association 30

general 25

printing 31

setting 24

version control 31

XML Editor colors 30
printing

specifying preferences 31
production deployment 276
profiles

creating 32

creating database profiles 34

creating registry profiles 204

creating server profiles 32
project files

about 48

closing 18

opening 18, 64

saving 18

working with 17
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projects

about 47

adding multiple files at the same time 60
adding source files and directories 58, 60, 67
adding subprojects 61

adding to the project classpath 73
compiling, building, and archiving 71, 74
creating 20, 50

creating a project that includes existing source files 56
creating source files 57

defining deployment settings 278
deploying 276, 281

deployment plans 289

deploy-only projects 55

designing 48

displaying in the Navigation Pane 14, 62
excluding files from directories 69
maintaining 64

managing content 66, 67, 70

migrating to a newer J2EE version 259
modifying project entries 67

opening 64

organizing 48

populating 57

Project menu 74

refreshing contents of 60

removing files 70

renaming 71

setting preferences 25

settings 65, 66, 67

specifying the classpath 72

subprojects 48, 50

tracking tasks 39

Update Deployment Plan Version command 269
Update Project Version command 266
using relative directory paths 67

using the project popup menu 71

viewing 62

working with existing source files 56
working with project files 17, 48

regular expressions for text searches
about 80
rmi2soap compiler
in Web Service Wizard 173
rmi2wsdl compiler
in Web Service Wizard 173

S

Schema catalog 113
Schema Guide 103
Schemas
attaching to XML documents 100
creating from DTDs 102
server
deployment 297
servers
creating deployment settings 278
creating profiles 32
using secure servers, SSL, and HTTPS protocol 34
Servlet Wizard 243
SilverStream eXtend Application Server
deploying archivesto 281
deployment 297
deployment plans 278
deployment settings 278
J2EE version support 270
skeleton model
for Web Services 149
SOAP (Simple Object Access Protocol)
see Web Services
source control
see version control
sourcefiles
abbreviationsin 27, 78
about 20
adding to projects 58, 60
bookmarks (NetBeans-based editors) 88
browsing in the Structure tab 14
catalog entry files 113

providers
see Web Services
proxy servers
using with the development environment 17

Q

quick deployment 276

R
rapid deployment 276

see archives
Rebuild command 74
Refresh command 60
Refresh SchemaHandler 101
registries

see Web Services
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changing case (native editors) 79

changing DOS and UNIX line endings (native editors) 89
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compiling aJavafile 74
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deleting 19

directory structure considerations 48
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editing 21, 77

graphics, opening in the development environment 21

inserting JSP tags (native editor) 90

opening 18



regular expressions for text searches 80
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searching (NetBeans-based editors) 88
searching across multiple files 79
setting editing preferences 27
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src directories 48
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