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This presentation will cover the Web services development tools for WebSphere®
Application Server that are available in Rational® Application Developer V7.5.
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Web services development tools © 2008 IBM Corporation

This presentation will begin with an overview of the tools options available for developing
Web services applications for WebSphere Application Server V7. It will then discuss each
of those options in more detail. Starting with command line tools, or scripts that can be
used to generate Web services and related artifacts, then it will explain how the IBM
Rational Application Developer V7.5 can be used to develop Web services.
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Section

Overview

Web services development tools © 2008 IBM Corporation

This section will provide an overview of the tools for the feature pack for Web services.
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Development life cycle scenarios

= Application architect
» Develop WSDL/XSD contracts

= Application developer
» Generate top-down Java™ artifacts
» Annotate Java bean classes

= Assembler

» Package portable classes, schemas, and WSDLs
= Deployer

» Deploy packaged WAR

= Administrator
» Administer applications, manage “policy”

© 2008 IBM Corporation

The roles listed above have been identified as key to development and management of
Web services in WebSphere Application Server. In many cases, the same people play one
or more of these roles. For the architect role, developing WSDL and XSD files, their role
actually gets simplified. Since JAXB 2.0 is used as the mapping language, and handles all
of XSD schema, it is easier for architects to develop services that use the full breadth of
XSD. The application developer also has several new tools available to create JAX-WS
based Web services. Administrators have also had their roles improved and simplified

through the introduction of policies.
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Tool options

» Command line tools
» JAXB 2.1 XSD: Java generation (xjc)

» JAXB 2.1: Schema generation
(schemagen)

» JAX-WS 2.1 WSDL: Java (wsimport)
» JAX-WS 2.1 Java: WSDL (wsgen)

= Rational Application Developer

» GUI wizards to drive command-line : :
tools s [EESESERE S

» Annotation validation
B, wplent: service[WeatherForecasd
3 o wp: StocdkQuoteService
= & WS
= @& Chents
: 5m“5e’:mlfmmmm
Pl st

» Services view and services content
folder

» Policy Set support
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For the application developer, WebSphere Application Server V7 provides a set of tools to
help make development easier. At the most basic level there is command line tools to
generate various artifacts. An XJC command can be used to generate Java artifacts based
on a JAXB 2.1 XSD definition or also from a WSDL file. There are also WSIMPORT and
WSGEN commands for top down and bottom up Web services development. There are
also updates to the Rational application developer, with additions to wizards for the
creation of Web services. These have been extended to support JAX-WS and JAXB
based Web services with; annotation validation, graphical wizards, publishing tools for
developed Web services and a Jython debugger for scripting.
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Section

Command line tools

Web services development tools © 2008 IBM Corporation

The next section discusses the Web services command line tools for WebSphere
Application Server V7.
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Using xjc, the binding compiler
= xjc is the binding compiler used to generate Java
bindings based on an XML schema
» Input to xjc is an XML schemas or a WSDL file

= Command line options are available, but for most
situations, default values are fine

= Qutput is placed in the current directory or to a
directory specified by user

Web services development tools © 2008 IBM Corporation

The XJC command can be used to compile the Java bindings based on an XML schema.
XML schemas describe the data elements and relationships in an XML document. After a
data mapping or binding exists, XML documents can be converted to and from Java
objects. Generate fully annotated Java classes from an XML schema file by using the XJC
command-line tool. The schema compiler is located in the bin directory under the

application server root. The output will be placed in the current directory or one specified
by the user.
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Xjc example

= xjc has this command line format
xjc [-options ...] <schema file/URL/dir>

= Invoking xjc with the "-help” option will display usage information
= Some of the more commonly options are:

-d <dir> . generated files will go into this directory
-p <pkg> . specifies the target package
-classpath <arg> : specify where to find user class files
-verbose : be extra verbose

-quiet : suppress compiler output

-help : display this help message

-version : display version information

= |f the schema to use is named testSchema.xsd, use this command line:
xjc —verbose testSchema.xsd

Web services development tools © 2008 IBM Corporation

The above information shows how to use the XJC command. Use the —help option to

display usage information on the command line. An example is given with a sample test
schema.
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Use schemagen to create XML schema

= Create an XML schema document from an existing Java
application using the schemagen command line tool

» Input to schemagen is either Java source files or class files
= Classes referenced by the Java class files must be

contained in the classpath definition or be provided to the
tool using the -classpath or -cp options

= Output is placed in the current directory or to a directory
specified by user

Web services development tools © 2008 IBM Corporation

An XML schema can be documented from existing Java classes, which represent the data
elements of an application, using the JAXB schema generator or schemagen command-
line tool. The JAXB schema generator processes either Java source files or class files.
Annotations within the Java classes provide the capability to customize the default
mappings from existing Java classes to the generated schema components. The XML
schema file and the annotated Java class files contain all the necessary information that
JAXB requires to parse the XML documents for serialization and deserialization.
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Schemagen example

= Schmemagen has this command line format

schemagen [-options ...] <java files>

= Invoking schemagen with the "-help” option will display
usage information

= Some of the more commonly options are:

-d <dir> : generated files will go into this directory
-cp <path> . specify where to find user class files
-classpath <path> : specify where to find user class files
-version : display version information

= If the Java classes to use are named Obj1.java and
Obj2.java, use this command line:
schemagen.bat Obj1.java Obj2. java

Web services development tools © 2008 IBM Corporation

The above information shows how to use the schemagen command. Use the —help option
to display usage information on the command line. An example is given with sample test
files.
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Use wsimport to generate artifacts

= wsimport is a tool that generates artifacts needed
to support a JAX-WS application

» Service Endpoint Interface (SEI)

» Service

» Exception class mapped from wsdl:fault (if any)
» Async Reponse Bean derived from response
wsdl:message (if any)

» JAXB generated value types (mapped Java classes from
schema types)

Web services development tools © 2008 IBM Corporation

The wsimport command-line tool processes an existing Web Services Description
Language (WSDL) file and creates the required portable artifacts for developing JAX-WS
based Web service applications. The wsimport command-line tool supports the top-down
approach to developing JAX-WS Web services, when a WSDL is used to generate the
various artifacts, including the service endpoint interface, the service class, an exception
class defined by the WSDL fault element, an asynchronous response bean based on the
WSDL message element, and the JAXB generated types.
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Wsimport example

= Wsimport has this command line format
wsimport [options] <WSDL_URI>

= Invoking wsimport with the "-help” option will display usage information
= Some of the more commonly options are:

-d <directory> specify where to place generated output files
-help display help

-keep keep generated files

-p <pkg> specifiesthe target package

-s <directory> specify where to place generated source files
-verbose output messages about what the compileris doing
-version print version information

= |f the wsdl to use is named testWsdl.wsdl, use this command line:
wsimport —verbose —keep testWsdl.wsdl

Web services development tools © 2008 IBM Corporation

The above information shows how to use the wsimport command. Use the —help option to
display usage information on the command line. An example is given with a sample
WSDL, notice the use of the —keep option to retain the generated files.
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Use wsgen to generate WSDL

= wsgen is used for bottom up development to
generate a WSDL and appropriate wrappers from
a Web service application
» WSDL (with —wsdl flag)

» Wrappers (if necessary)

Web services development tools © 2008 IBM Corporation

The wsgen command-line tool generates the necessary portable artifacts required for JAX-
WS applications when starting from Java code. This tool will generate a WSDL file only
when specified. When using a bottom-up approach to develop JAX-WS Web services,
creating a Web service from a service endpoint implementation, use the wsgen tool to
generate the required artifacts. The wsgen tool accepts a properly annotated service
endpoint implementation using the @WebService annotation as input and generates
artifacts for the WSDL and the JAXB wrappers that may be necessary.
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wsgen [options] <SEI>

-classpath <path>
-cp <path>

-d <directory>
-help

-keep

-verbose

-version

-wsdl

this command line:

wsgen example

= wsgen has this command line format

= Invoking wsgen with the "-help” option will display usage information
= Some of the more commonly options are:

specify where to find input class files

same as -classpath <path>

specify where to place generated output files
display help

keep generated files

output messages about what the compileris doing
print version information

create a WSDL file

= |f the SEI to use is simple.test.Seiand is in the current directory, use

wsgen —keep —verbose—cp ./ simple.test.Sei

Web services development tools

© 2008 IBM Corporation

The above information shows how to use the wsgen command. Use the —help option to
display usage information on the command line. An example is given with a sample
service endpoint interface, notice the use of the —keep option to retain the generated files.
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Using ANT tasks to create Web services

= Rational Application Developer also provides an
option to use ANT tasks to generate Web services

* The Ant tasks and command line tools support
creating Web services using both top-down and
bottom-up approaches
» JAX-WS services

» JAX-RPC services

Web services development tools © 2008 IBM Corporation

If you prefer not to use the Web service wizards, you can use Ant tasks or command line
tools to create Web services using the IBM® WebSphere® runtime environments or Axis

runtime environment.

The Ant tasks and command line tools support creating Web services using both top-down
and bottom-up approaches. Once you have created your Web service, you can then
deploy it to a server, test it, and publish it as a business entity or business service.
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Section

IBM Rational Application Developer V7.5

Web services development tools © 2008 IBM Corporation

The next section explains the addition in IBM Rational Application Developer V7.5.
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IBM Rational Application Developer V7.5

= Provides a complete environment to help you build
applications for IBM WebSphere Application Server V7
» Application creation
» Application testing
» Application deployment

= JAX-WS and JAX-RPC development wizards
» Top down
» Bottom up

= Client generation wizards
= Policy Set support
= WS-Policy and WS-MEX configuration

© 2008 IBM Corporation

IBM Rational Application Developer version 7.5 offers a complete environment to develop
and build applications for WebSphere Application Server version 7; including the ability to
create, test and deploy applications. Development wizards are provided to develop both
JAX-WS and JAX-RPC applications from WSDL documents or from Java
implementations. Client generation wizards are also provided, as are tools to work with
policy set configurations in Rational Application Developer. Also tools to configure WS-
Policy and WS-Metadata Exchange are provided in this release.
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= Selectthe Web
service runtime

RPC

WS

= Configure the client
that should be
created

» IBM WebSphere JAX-

» IBM WebSphere JAX-

Web Services
Select & service implamentation or definition and move the siders to set the level of service

and cherk ganer atxon.

Web services creation wizard

Webservketype: | Top down Jovs bean Web Service =l

T~ Publish the Web service
T~ Monkor the Web service

¥ Overvrre files without warning

detrnn WSFPLab1/WebC: ab1.wsd m..l
1 | Start service
| Configuration:
¢ 8 St 20,
ol o I
& Senvice EAR project: WSFPLODIEAR
Cher type: [Java Proxy K|
_ 1 - Nockent
. Configuration: No dlent generation.
N e W
-t L

<toc | met> |[Fwh ] conc |

Web services development tools
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When creating a new Web service using the Web services creation wizard, new options
have been added. One of these is for the Web Service runtime to use, this can be

changed between IBM WebSphere JAX-RPC and IBM WebSphere JAX-WS. The type of
client that should be created can also be chosen.
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Web service

= Select options related
to the Web service

= Option to generate the

deployment descriptor

Web service creation wizard

WebSphere JAX-WS Top Down Web Service Configuration
Specty options for creating a WebSSphere JAX-WS Top Down Web Service

Output folder: | /WebServiceProject/src

Target package: | <Defaul namespace to package mapping>

[Z]Enable Wrapper Style
[CJensbie MTOM Support

Version of JAX-WS code to be generated: 2.1 v

[ Copy WSOL to project
[ speciy JAX-WS or JAXS binding fles

[ Customize service implementation class name

[[) Generate schema lbrary

[[) Generate Web Service Deployment Descriptor

[ <sok J[ ne> [

Frh ][ concel ]

Web services development tools
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Further options can be configured for a JAX-WS Web service. These include enabling the
wrapper style for the Web Service, copying the WSDL to the project, and specifying JAX-
WS or JAX-B binding files. The option to generate the schema library or the Web service

deployment descriptor have also been added in Rational Application Developer V7.5.
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Files generated by wizard

=& PT
= (= .apt_generated
B&a

[J] ObjectFactory.java \
Opljme Generated source is split

[3) Op1Response.java

package-info.java | ___— upinto two directories

& sett:f//
B-& src
B&a
PT.java Generated stub
[3] PTImpljava = . .
PTService.java implementation
= (= WebContent
# (= META-INF
== WEB-INF
T Web service class files
& b combined into .war file
# & wsd
|X] ibm-web-bnd.xmi
|X) ibm-web-ext.xmi
@ web.xml

Web services development tools © 2008 IBM Corporation

This picture illustrates the location of various files when generated by the tools for a
bottom up Web service. The source files are split between the SRC folder and a folder for
portable Java artifacts for the Web service. The stub implementation is placed in the SRC
folder. The class files are combined into a single .WAR file that can be exported and
deployed.
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Web service client wizard

= Choose from the (TEe D
available Client Select a service definktion and move the slider to set the level of client generation. ‘3_
types

= Select the Web
service runtime

» IBM WebSphere
JAX-RPC

» IBM WebSphere
JAX-WS

Service defintion: | /WSFPLab1 /WebContent /WEB-INFjwsdlfwsfpLabl .wsdl Browse... I

Web services development tools © 2008 IBM Corporation

There is also a client generation wizard for IBM WebSphere JAX-WS and IBM WebSphere
JAX-RPC clients. The additional options allow a user to enable asynchronous invocation
of the client, to specify JAX-WS or JAX-B binding files, and to customize the client proxy
class name.
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Bottom up mapping and JSP wizards
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»
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There are also tools provided for bottom up development as well. Right click a class to be
able to create a Web service from that class, or to generate sample JSPs to test that
class.
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Annotation validation

= On-the-fly annotation validation

(25 Project Explorer 53 (& services| = B[ [)

package simple;
@ muc_jw..tvr.'ebSetvice;

Bl 3 WSFPLab2 r
& EHebServxcel
Security Editor
‘}: Web Disgram | i o eTams = 1ovor 1d. ¢
[ web Site Navigation = public String sayHello(String input){
@ WsFPLab2 return("Hello, "+input):

{-]f,ﬂlwahesom:es }

Web services development tools
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As annotations are added to the source, the AST will validate those annotations as they
are typed. The file doesn’t have to be saved to be validated. Tips will be provided as the

annotations are typed as well.
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Policy set support
# Javascript BRI e ofie Complance
@ XT Transformations 3, WS14P 1.0
A 3, WS-18P 1.1 4 5569 1.0
dong 3o wsiep1.2
9 Logk Oisprens 3, ws-1802.0
@' Molking 3, W18 1.0
@ Plug-n Development Y
Process ves
& RAS & Clent General B | Web (WS-1) profiles levels.
@ Report Design %3 Clent savple
 RunfDebug = J.:mas:wmda
» Server ' Provider samgle =
Service Polcies = (3 Websphere Polcy Sets -
sw ® (5 websSphere v6.1 Polcy Sets | | None
@ Team = (#§ webSphere v7.0 Policy Sets
Valdation 27 Username WSSecurity del
+ web £ ws-1RSP
= Weth:v(es £ WSHTTPS defaukt
Emter a8
= #4 WebSphere 7.0 System Pok
Popup Dislog Selection 7 SystemwsSecurityDefaull
Profect Topology
Resource Management
Scenario Defauks
Server and Runtime
Test Faciity Defauks
JAY-RPC Code Ger
JAX-WS Code Gene < >
Weaard Vaidation
WSO Fles v
- - (Restare ootk (emt ]
@

Web services development tools © 2008 IBM Corporation

Rational Application Developer also has the abilities to work with policy sets. Policy sets
can be imported in the preferences view under quality of services. This allows a developer
to work with the same policy sets as are used in the production environment.
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Policy set support

] fLJ] LabServicePortimpl.java £2 =0
Wi l package com.ibm.was.wssample.beta.lab; d

© Service Side Policy Set Attachment for WebSphere 7 services | _ O] x]
f3= Add Policy Set Attachment to Service ? Fta. lab.
BB olect a policy set and a polcy set binding to attach to the selected web service. E
v =
— e T
) (Endport  [Poicysetattahed  |Bndn
4 | |
Addl Edw‘....l P.emovel
A »
INo data components found. ,_—L F—
(2. Probler @ < Back l Next > " Finish I Cancel I =
WebSphere 2 B -r9.
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Policy sets can be attached to Web services using a wizard. All policy sets attached to the
service will be listed, and more can be added or removed.
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Policy set support

=g [ [3) LabServicePortimpl.java 3

A l package conm.ibm.wvas.wvssample.beta.lab;

© Service Side Policy Set Attachment for WebSphere 7 services

' [ Bias 1 Dl s s Alanhonnnt b CnedSonn ~
; % m pub: A:_ End Point definition Dialog [X]
& @ Libraries
= @ Services R — ? E
2 ottpifjcomfibmimas  f|* A i
-2 Javascript Support
= (& webContent ¢
B2 META-INF Service Name: | WSFPLab1 war: {http: fjcomibmjwas/ te/hatallabil ahSe
£ WEB-INF ) . - -
& b Endpoint: | LabServicePort =
& wsd Operation Name: | submit =]
1X] wsfplabl.we
X' ibm-web-bnd.xm

Policy Set: |LTPA RAMP defaul

& &3 wsFPLabIEAR -
<| @
@0 \E=l@IZ0) |
No data components found. ———
2. probler 5,
‘WebSphere

eta. lab.
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Policy sets can be modified as well, through the wizard shown here. All policy sets
attached to the service will be listed and each can be modified. Customized policy sets
can then be exported to be imported into a WebSphere Application Server environment.
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Ws-policy configuration

O Service Side Policy Set Attachment for WebSphere Applicati...

Configure Policy Sharing
Select a service to configure
Service Name: Policy Sharing © Configure Policy Sharing
wp.war:{http: /foof}EchoService No policy sharing Configure Policy Sharing for Web Service ?
Select the mechanism(s) to share polcy information E
[[]share Policy Information via WSDL
[[Jshare Policy Inf using WS-
>ecure with schment
Policy Set.
______________ e
@ =3
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Services can also be configured for WS-Policy and WS-Metadata Exchange support as
well. Developers can select an option to share this information in the WSDL based on WS-
Policy or using the WS-Metadata Exchange specifications.
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for the project

= Separate code
generation
preferences for

RPC applications

JAX-WS and JAX-|*

Code generation preferences
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The defaults used by the tools for JAX-WS and JAX-RPC Web services can be set in the
preferences, as shown above. Items such as enabling SOAP 1.2 support, enabling MTOM
support and others can enabled by default on all JAX-WS Web services that are created.
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Section

Summary

Web services development tools © 2008 IBM Corporation

The next section will summarize the materials.
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Summary

= A choice of environments and tools to build Web
services for IBM WebSphere Application Server V7

» Command line tools
» IBM Rational Application Developer

Web services development tools © 2008 IBM Corporation

Developers have several choices when creating JAX-WS applications with WebSphere
Application Server V7. Command line tools and the IBM Rational Application Developer
version 7.5 are available.
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