Developing a simple Calculator Web Service
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This tutorial will walk you through building and developing the jax-ws calculator that ships with the samples package for Geronimo. After completing this
tutorial, you should be able to understand how to build simple web services with Apache Geronimo 2.1 using the Eclipse development environment

To run this tutorial, as a minimum you will be required to have installed the following prerequisite software.

Sun JDK 5.0+ (J2SE 1.5)

Eclipse 3.3.1.1 (Eclipse Classic package of Europa distribution), which is platform specific
Web Tools Platform (WTP) 2.0.1

Data Tools Platform (DTP) 1.5.1

Eclipse Modeling Framework (EMF) 2.3.1

Grapbhical Editing Framework (GEF) 3.3.1

Details on installing eclipse are provided in the Development environment section. This tutorial is organized in the following sections:

The application development will take you through the following

Setting Eclipse for Application Development

1. Create a Dynamic Web Project
® Select File -> New, select Other...
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® |n the popup window select Web->Dynamic Web Project category and click NEXT.
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® Type in jaxws-calculator as the Project name: and select Next
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Dynamic Web Project
Create a standalone Dynamic Web project or add it to a new or existing Enterprise Application. o

Project name: | jaxws-calculator |

-~ Project contents:
Use default

Directary: | C:\Documents and Settings \Administrator \jira\jaxws-calculator

| Browse...

-~ Target Runtime
|Apache Geronimo v2.1 [Ngw ]

~ Configurations
|Default Configuration for Apache Geronima v2.1
A good starting for working with Apache Geronimo v2. 1 runtime. Additional facets can later be installed to add new
functionality to the project.

~EAR Membership
[] Add project to an EAR.

EAR Broject Mame: | EAR Mew...
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® On the next screen check the box for Axis2 Web Services

M

Project Facets
Select the facets that should be enabled for this project.

Configurations: |<custom> [ Save ] Delete

Project Facet | version
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[ 8] Geronima Deployment 1.1

& Java 5.0 -
[] 4+ Java Persistence 1.0

[] =] JavaServer Faces 1.1 -
------ [ [E webDodet (xDodet) 123 -

@ | <Bak || next> |[_mnsh || cancel
gy




® Make sure Generate Deployment Descriptor is selected and click Next.
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Web Module

Configure web module settings.

Context Root:

|jast—mlmlator |
Content Directory:

| WebContent |
Java Source Directory:

st |

Generate Deployment Descriptor
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® Modify the Group Id to: org.apache.geronimo.samples.jws and Artifact Id: to Calculator.

i

namic roj

Geronimo Deployment Plan
Configure the geronimo deployment plan.

Group Id: | org.apache.geronimo. samples. jws

ArtifactId: | Calculator

|
|
Version: (1.0 |
Artifact Type: | car |

[]add a runtime dependency to Geronimo's shared library
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Useful Information
Group ID: A name that identifies the group of a module. The default value is default.
Artifact ID: A name of the module in a group. The default value is <blank>.
Version: The version of module. The default value is 1.0
Type: The type of module, such as system module (car), jar module (jar), web
archive (war), enterprise archive (ear), and so on. The default value is car
A module is stored inside a repository as repository/groupld/artifactld/version/artifactldversion.
type. This repository structure gives a more standardized and easily maintainable
structure to Geronimo applications.
® Select Finish. Warning
Depending upon your environment, you may see the error message "Failed while installing Axis2 Web Services Core 1.1". Do not worry.
We will just have to manually point Axis2 to the installation directory of Apache Geronimo to fix this error.
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« Error

@ Failed while installing Axis2 Web Services Core 1.1,

Reason:
Failed while instaling Axis2 Web Services Care 1.1,

ok || Detais >>
2. AXIS2 Configuration
® Select Window->Preferences.
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L= : ‘ Mew Window
- Q- I EHE G _
Mew Editor
= O :.'J Geronimo Depl A
= Cpen Perspective LS
=
== Show View r

Customize Perspective...
Save Perspective As...
Reset Perspective

Close Perspective

Close All Perspectives

Mavigation b
L, Working Sets L
Web Browser r

PTEFE%‘ICES. -

® Select Web Services->Axis2 Preferences.
® Under Axis2 Runtime tab, browse to the installation root of Apache Geronimo. Select Ok.
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type filter text Axis2 Preferences (=i

General
ant Axis2 Runtime | Axis2 Preferences |
Connectivity
Help Axis2 Runtime Location | C:\ag2. 1_jira\geronimo-tomcats-javaees-2. 1
InstallfUpdate
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Error occurred during loading Axis2 Runtime. Please select the correct Axis2 runtime folder 1!
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This completes the configuration of Eclipse for application development.

Creating the Web Services Implementation code

To implement the Calculator we are going to create a package org.apache.geronimo.samples.jws. This package will contain 2 classes. A Calculator
Interface, and CalculatorService which implements the Calculator interface. Lets go step by step with creating the package, interface class and
implementation class.

1. Right click on Java Resources: src and select New->Package.
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2. Name the package as org.apache.geronimo.samples.jws. Select Finish.

r.; Mew Java Package Mﬁ

Java Package

Create a Java package.

Creates folders corresponding to packages.

Source folder: |jams—ﬁlmlatorfsrc | [ Browse...

Mame: | org.apache.geranimo.samples. jws |
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3. Right click on the new package and Select New->Interface.
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4. Name the interface as Calculator. Select Finish.
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Java Interface

Create a new Java interface.

Source folder: janws-calculator fsrc
Package: org.apache.geronimo. samples. jws

[]Endosing type:
Mame: Calculator|
Muodifiers: () public () default private protected
Extended interfaces: Add...
Do you want to add comments as configured in the properties of the current project?
|:| Generate comments
':':’:' [ Fjnish l [ Cancel

g

. Add the following code to the Calculator interface class Calculator.classsolid package org.apache.geronimo.samples.jws; import javax.jws.
WebService; import javax.jws.WebMethod; import javax.jws.WebParam; @WebService(name="CalculatorPortType", targetNamespace =
"http://jws.samples.geronimo.apache.org") public interface Calculator { @WebMethod public int add(@WebParam(name = "valuel") int valuel,
@WebParam(name = "value2") int value2); }

. Right click on the package org.apache.geronimo.samples.jws and select
New->Class.

. Name the class CalculatorService

. Accept all the defaults and Select Finish.
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= New Java Class @ﬁ

Java Class —=
Create a new Java class. (
Source folder: janws-calculator fsro
Package: org.apache.geronimo. samples, jws
[ 1Endosing type:
Mame: CalculatorService
Modifiers: (=) public () default
[ abstract [ ]final
Superclass: java.lang.Object

Which method stubs would you like to create?
[ ] public static void main{String[] args)
[]constructors from superdlass
Inherited abstract methods

Do you want to add comments as configured in the pro
|:| Generate comments

tiez of the current project?
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4. Add the following code to CalculatorService.class CalculatorService.classsolid package org.apache.geronimo.samples.jws; import javax.
annotation.Resource; import javax.jws.WebService; import javax.xml.ws.WebServiceContext; @WebService(serviceName = "Calculator",
portName="CalculatorPort", endpointinterface = "org.apache.geronimo.samples.jws.Calculator", targetNamespace = "http://jws.samples.geronimo.
apache.org" ) public class CalculatorService implements Calculator { @Resource private WebServiceContext context; public int add(int valuel, int
value2) { System.out.printin("User Principal: " + context.getUserPrincipal()); return valuel + value2; } }

Let us try to understand each annotation

®* @WebService- This annotation can be used with a Java class as well as with interface. In our case we used it with both interface as well as the
POJO. This annotation declares the POJO as a WebService. @WebService annotation is utilized in generating the WSDL file.
O serviceName is same as the WSDL element service
© name is same as the WSDL element <portType name>
O endpointinterface suggests the user defined name for the Service Endpoint Interface(SEl).
O portName is the element portName
O targetNamespace is the XML namespace of the WSDL and some of the XML elements generated from the WebService
®* @WebMethod- This annotation is applied to a method to expose it as a WebService method. In case you have multiple methods you can use this
annotation to selectively expose methods as WebService method. If you donot use this annotation all the public methods will be exposed as
WebService.
® @WebParam- This annotation is used along with @WebMethod annotation to define the WebService. It is used to customize parameter used in
the message part of the wsdl.

This completes the development of the Web Service Implementation code.

Generating the wsdl for the web service



Geronimo provides a new jaxws-tools.bat which helps in generating the WSDL file from service endpoint interface.

® Export the source files to a jar as shown in the figure.
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Export resources into a JAR. file on the local file system. | ! E I

Select an export destination:
(type filter text |

F-[= General
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[E? 12EE

EI[E:- Java
e

: L ,@ Javadoc

#[Z= Plug-in Development
#- (= Team

o we

#-[= Web Services

@ <gack | ndx | Fmsn || cancel




"2 JAR Export Ex|

JAR File Specification
Define which resources should be exported into the JAR.,

Select the resources to export:

.Classpath

% [H]5 jaxws-calaulator L
|:| project

[=[=

Export generated class files and resources
[]Export all output folders for checked projects
[]Export java source files and resources

[]Export refactorings for checked projects,

Select the export destination:

1AR file: | C:\WSDL\source, jar ™

Options:
Compress the contents of the JAR file
[] add directory entries

[ ] owverwrite existing files without warning
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® Open a command prompt and point it to the bin directory of server installation.

1. Run gsh. This will start the Gshell.

2. Run the command WSDL Generation commandsolid Administrator@T60J9:/> jaxws/wsgen -classpath C:/WSDL/source.jar -d C:/WSDL/
-wsdl:soapl.1 org.apache.geronimo.samples.jws.CalculatorService In this command -classpath is used to set source.jar(exported from
eclipse) in the classpath, -d defines the location where all the generated artifacts will be placed, -wsdl:soapl.1 suggests a wsdl
generation following soapl.1 protocol, org.apache.geronimo.samples.jws.CalculatorService is the SEI used to generate the WSDL.

3. Once the above command is run Calculator_schemal.xsd and Calculator.wsdl will be generated at C:/wsdl.

4. Rename Calculator.wsdl as CalculatorService.wsdl and add both the generated files above to WEB-INF directory of the project. Why are
we using gsh if we already have a jaxws-tools.bat
This is because there are some issues involved with jaxws-tools.bat in AG 2.1 so we are using a gshell to call the web services
generator.

To learn more about GShell refer Gshell section in user guide. To know about more options associated with jaxws. Run jaxws/wsgen -
help or jaxws/wsimport -help from gshell.

Developing a web client for Calculator

This section will take you through the creation of two jsp's index.jsp and result.jsp.index.jsp will prompt the
user to enter two whole number values to add together. After submitting the form, the action will be forwarded to result.jsp. Result.jsp will call the
Calculator add Web Service.

1. Right Click on the Web Content folder and Select New->JSP.
2. Name the jsp as index.jsp and Select Finish.
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= New JavaServer Page @

JavaServer Page
Create a new JavaServer Page. v

Enter or select the parent folder:

jaxws-calculator fWebContent

(=53
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(&= .settings
®-{= build
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B Sample
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File name: | index.jsp|
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3. Add the following code to index.jsp index.jspsolid <%@ page import="java.net.URL javax.xml.namespace.QName,javax.xml.ws.Service,org .
apache.geronimo.samples.jws.Calculator"%> <html xmlns="http://www.w3.0rg/1999/xhtml" xml:lang="en"> <head> <title>Calculator</title> <
/head> <body> <form action="result.jsp"> Please enter 2 whole numbers to add: <input type="text" name="valuel"> + <input type="text" name="
value2"> <input type="submit" value="="> </form> </body> </html>

. Right Click on the Web Content folder and Select New->JSP.

. Name the jsp as result.jsp and Select Finish.

Add the following code to jsp. result.jspsolid <%@ page import="java.net.URL,javax.xml.namespace.QName,javax.xml.ws.Service,org .apache.

geronimo.samples.jws.Calculator"%> <html xmIns="http://www.w3.0rg/1999/xhtml" xml:lang="en"> <head> <title>Calculator Result</title> <

/head> <% int valuel = 0O; int value2 = 0; int sum = 0; try { System.out.printin( request.getParameter( "valuel" ) + " " + request.getParameter(

"value2" ) ); valuel = Integer.parselnt( request.getParameter( "valuel" ) ); value2 = Integer.parselnt( request.getParameter( "value2" ) ); URL url

= new URL("http://localhost:8080/jaxws-calculator- 1.0/calculator?wsdl"); QName gname = new QName("http://jws.samples.geronimo.apache.

org", "Calculator"); Service service = Service.create(url, gname); Calculator calc = (Calculator)service.getPort(Calculator.class); sum = calc.add

(valuel, value2); } catch ( Exception e ) { e.printStackTrace(); } %> <body> The result is: <%=valuel%>+<%=value2%>=<%=sum%> <br> <a

href="index.jsp">Back</a> </body> </htmI> This finishes the development of Web client.
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Setting up the Deployment Descriptor and Deployment Plan

1. Expand WEB-INF/web.xml and add the following code web.xmlsolid <?xml version="1.0" encoding="UTF-8"?> <web-app xmins:calc="urn:
geronimo-samples-jws" xmlns="http://java.sun.com/xml/ns/javaee" version="2.5"> <servlet> <display-name>CalculatorService</display-name>
<servlet-name>CalculatorService</servlet-name> <servlet-class> org.apache.geronimo.samples.jws.CalculatorService </servlet-class> <
Iservlet> <servlet-mapping> <servlet-name>CalculatorService</servlet-name> <url-pattern>/calculator</url-pattern> </servlet-mapping> <service-
ref> <service-ref-name>services/Calculator</service-ref-name> <service-interface>javax.xml.ws.Service</service-interface> <wsdl-file>WEB-INF
/CalculatorService.wsdl</wsdl-file> </service-ref> </web-app>

2. Similarly double click geronimo-web.xml and add the following code. geronimo-web.xmlsolid <?xml version="1.0" encoding="UTF-8"?> <web-app
xmins="http://geronimo.apache.org/xml/ns/j2ee/web-1.1"> <dep:environment xmins:dep="http://geronimo.apache.org/xml/ns/deployment-1.1">
<dep:moduleld> <dep:groupld>org.apache.geronimo.samples.jws</dep:groupld> <dep:artifactld>Calculator</dep:artifactld> <dep:version>1.0<
/dep:version> <dep:type>car</dep:type> </dep:moduleld> <dep:dependencies> </dep:dependencies> </dep:environment> <context-root>/jaxws-
calculator-1.0</context-root> <service-ref> <service-ref-name>services/Calculator</service-ref-name> <port> <port-name>CalculatorPort</port-
name> <protocol>http</protocol> <host>localhost</host> <port>8080</port> <uri>/jaxws-calculator/calculator</uri> </port> </service-ref> </web-

app>

Deploy and Run

1. Right click on jaxws-calculator project. Select Run As->Run On Server.
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2. On the next window select Apache Geronimo V2.1 and Select Finish.



Run On Server

Define a New Server g

Choose the type of server to create

How do you want to select the server?
(¥ Choose an existing server
(") Manually define a new server

Select the server that you want to use:
(type filter text

= (= localhost
ot :ﬂ Apache Geronimo v2. 1 Server at localhost

Apache Geronimo v2. 1 supports Java EE 5.0.

[ ] always use this server when running this project
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3. Once the application is deployed on the server. Launch a browser and run the following URL http://localhost:8080/jaxws-calculator-1.0/index.jsp.


http://localhost:8080/jaxws-calculator-1.0/index.jsp
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5. The result is 12 as shown in the figure
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The resultis: 5+7=12
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