jaxws-calculator - Simple Web Service with JAX-WS
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Application Overview

The sample application referred in this article is a simple calculator which performs addition of two integers. The web service is exposed as a Servlet in the
Geronimo application server.
Two clients are provided: a jsp page and a non-javaee client.

Service implementation

The Calculator interface defines the Service Endpoint Interface (SEI) for the Web Service.

Calculator.java

package org. apache. geroni no. sanpl es. j ws;

i mport javax.jws.WbMet hod;

i mport javax.jws.WebParam

inport javax.jws.WbResult;

i mport javax.jws.WebService;

inport javax.xnl .ws. Request W apper ;
i nport javax.xnl .ws. ResponseW apper;

@\ebServi ce(name = "Cal cul at or Port Type",
target Namespace = "http://jws. sanpl es. geroni npo. apache. org")
public interface Calcul ator {

/**

* @aram val uel

* @aram val ue2

* @eturn returns int

*/

@\ebMet hod(oper ati onNane = "add")

@\ebResul t (name = "return", targetNanespace = "http://jws. sanpl es. geroni np. apache. org")

@Request W apper (|l ocal Name = "add", target Namespace = "http://jws.sanpl es. geroni np. apache. org”, classNane =
"org. apache. ger oni no. sanpl es. j ws. Add")

@ResponseW apper (| ocal Nane = "addResponse", targetNanmespace = "http://jws.sanpl es. geroni no. apache. org",
cl assNane = "org. apache. geroni np. sanpl es. j ws. AddResponse")

public int add(@ebParan{nane = "val uel", targetNamespace = "http://jws.sanpl es. geroni no. apache.org")int
val uel,

@\¥bPar am(nane = "val ue2", targetNanespace = "http://jws. sanpl es. geroni no. apache. org")i nt

val ue2);

}

The CalculatorService class implements the Web Service business logic. It implements all the methods defined in the SEI. The class does not need to
implement the Calculator interface but must reference it through the @WebService.endpointinterface annotation. This class will be exposed as a Servlet
through web.xml file even though it does not extend the javax.servlet.Servlet class.

The context variable marked with the @Resource annotation will be injected at runtime. The WebServiceContext can be used to obtain the message
context and security information relative to the call.
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CalculatorService.java

package org. apache. geroni no. sanpl es. j ws;

i nport javax. annotati on. Resour ce;
i mport javax.jws.WbService;
inport javax.xn .ws.WbServi ceCont ext ;

@\ébSer vi ce(servi ceNane = "Cal cul ator",
port Nanme = "Cal cul atorPort",
endpoi ntl nterface = "org. apache. geroni no. sanpl es. jws. Cal cul ator",
target Namespace = "http://jws. sanpl es. geroni no. apache. org",

wsdl Locati on = "WEB- | NF/ wsdl / Cal cul at or Servi ce. wsdl ")
public class Cal cul atorService inplenents Cal cul ator {

@Resour ce
private WebServi ceCont ext context;
/*-k
* @eturn returns javax.xnl .ws. WebServi ceCont ext
*
/

publ i c WebServi ceCont ext get Context() {
return context;

}

/**
* @aram val uel
* @aram val ue2
* @eturn returns int
*/
public int add(int valuel, int value2) {
Systemout.println("User Principal: " + context.getUserPrincipal());
System out . printl n("val uel: + valuel + " val ue2: + val ue2);
return valuel + val ue2;

The web.xml descriptor is used to deploy the Web Service.

web.xml

<?xm version="1.0" encodi ng="UTF- 8" ?>
<web-app xm ns="http://java. sun.com’ xm / ns/j avaee" version="2.5">
<servlet>
<di spl ay- name>Cal cul at or Ser vi ce</ di spl ay- name>
<servl et - name>Cal cul at or Ser vi ce</ servl et - nane>
<servl et-cl ass>
or g. apache. geroni npo. sanpl es. j ws. Cal cul at or Servi ce
</ servlet-class>
</servlet>

<ser vl et - mappi ng>
<ser vl et - name>Cal cul at or Servi ce</ servl et - name>
<url -pattern>/cal cul ator</url-pattern>

</ servl et - mappi ng>

<service-ref>
<servi ce-ref-nane>servi ces/ Cal cul at or </ servi ce-r ef - name>
<service-interface>j avax. xm . ws. Servi ce</ servi ce-interface>
<wsdl - fil e>WEB- | NF/ wsdl / Cal cul at or Ser vi ce. wsdl </ wsdl -fil e>
</ service-ref>
</ web- app>



@ web.xml

The web.xml descriptor is not necessary for simple JAX-WS web service deployments. If the web.xml descriptor is not provided, it will be
automatically generated during deployment. In this sample, while not required to implement the web service, it is required to provide the service-
ref used by the jsp client.

The geronimo plan has no information for the web service but does specify more information for the service-ref for the jsp client. For tomcat, the plan can
be located after building the project in jaxws-calculator/jaxws-calculator-tomcat/target/resources/META-INF/plan.xml. For Jetty, the plan can be located
after building the project in jaxws-calculator/jaxws-calculator-jetty/target/resources/META-INF/plan.xml.

geronimo-web.xml for tomcat

<web-app xm ns="http://geronino.apache. org/ xm /ns/j2ee/ web-1.1">
<dep: envi ronment xnl ns:dep="http://geroni no. apache. or g/ xnl / ns/ depl oynent - 1. 2" >
<dep: nodul el d>
<dep: gr oupl d>or g. apache. ger oni np. sanpl es</ dep: gr oupl d>
<dep: artifactld> axws-cal cul ator-tonctat</dep:artifactld>
<dep: ver si on>2. 1. 2- SNAPSHOT</ dep: ver si on>
<dep: type>car </ dep: t ype>
</ dep: nodul el d>
<dep: dependenci es>
<dep: dependency>
<dep: groupl d>or g. apache. ger oni no. conf i gs</ dep: gr oupl d>
<dep:artifactld>jasper</dep:artifactld>
<dep: versi on>2. 1. 2- SNAPSHOT</ dep: ver si on>
<dep: type>car </ dep: t ype>
</ dep: dependency>
<dep: dependency>
<dep: groupl d>or g. apache. ger oni no. conf i gs</ dep: gr oupl d>
<dep:artifactld>tontat 6</dep:artifactld>
<dep: versi on>2. 1. 2- SNAPSHOT</ dep: ver si on>
<dep: type>car </ dep: t ype>
</ dep: dependency>
<dep: dependency>
<dep: groupl d>or g. apache. ger oni no. confi gs</ dep: gr oupl d>
<dep:artifactld>axi s2</dep:artifactld>
<dep: versi on>2. 1. 2- SNAPSHOT</ dep: ver si on>
<dep: type>car </ dep: type>
</ dep: dependency>
</ dep: dependenci es>
<dep: hi dden- cl asses/ >
<dep: non-overridabl e-cl asses/ >
</ dep: envi ronnment >
<cont ext - r oot >/ j axws- cal cul at or </ cont ext - r oot >
<service-ref>
<servi ce-ref-name>servi ces/ Cal cul at or </ servi ce-ref - nane>
<port >
<port - nane>Cal cul at or Port </ por t - nane>
<pr ot ocol >htt p</ prot ocol >
<host >l ocal host </ host >
<port >8080</ port >
<uri>/jaxws-cal cul ator/cal cul ator</uri>
</ port>
</ service-ref>
</ web- app>



@ Optional geronimo-web.xml

You could also deploy the jaxws-calculator-war\target\jaxws-calculator-war-version.war file without a plan,
use the steps below:

Update the "soap:address location" value in the CalculatorService.wsdl to refect the correct version
of the jaxws-calculator-war module, for example

<soap:address location="http://localhost:8080/jaxws-calculator-war-version/calculator"/>

Rebuild the sample and deploy the war.
The following WSDL file describes the Web Service:

CalculatorService.wsdl

<?xm version="1.0" encodi ng="UTF-8"?>
<wsdl : definitions nane="Cal cul ator"
xm ns="http://schemas. xm soap. or g/ wsdl /"
xm ns: soap="http://schenas. xm soap. or g/ wsdl / soap/ "
xm ns: wsdl ="http://schemas. xnl soap. org/ wsdl /"
xm ns: xsd="htt p: // ww. w3. or g/ 2001/ XM_Schema"
t arget Namespace="http://jws. sanpl es. geroni no. apache. or g"
xm ns:tns="http://jws. sanpl es. geroni no. apache. org" >

<wsdl : types>
<xsd: schema xm ns: xsd="http://ww. w3. or g/ 2001/ XM_Schenma"
xm ns="http://jws. sanpl es. ger oni no. apache. org"
target Namespace="http://jws. sanpl es. geroni no. apache. or g"
at tri but eFor mDef aul t ="unqual i fi ed" el ement For nDef aul t ="qual i fi ed">

<xsd: el ement nane="add" >
<xsd: conpl exType>
<xsd: sequence>
<xsd: el enent name="val uel" type="xsd:int"/>
<xsd: el ement nane="val ue2" type="xsd:int"/>
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: el ement nane="addResponse">
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nane="return" type="xsd:int"/>
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el ement >
</ xsd: schema>
</wsdl : types>

<wsdl : nessage nane="add">
<wsdl : part nane="add" el enent="tns:add"/>
</ wsdl : nessage>

<wsdl : nessage nane="addResponse" >
<wsdl : part nanme="addResponse" el enent ="t ns: addResponse"/>
</ wsdl : nessage>

<wsdl : port Type nane="Cal cul at or Port Type" >
<wsdl : operation nanme="add">
<wsdl : i nput nanme="add" nessage="tns:add"/>
<wsdl : out put name="addResponse" nessage="tns: addResponse"/>
</ wsdl : oper ati on>
</ wsdl : port Type>

<wsdl : bi ndi ng nane="Cal cul at or SoapBi ndi ng" type="tns: Cal cul at or Port Type" >
<soap: bi ndi ng styl e="docurment" transport="http://schenas. xm soap. org/ soap/ http"/>



<wsdl : operati on nane="add">
<soap: oper ati on soapAction="add" styl e="docunent"/>
<wsdl : i nput name="add">
<soap: body use="literal"/>
</ wsdl : i nput >
<wsdl : out put nane="addResponse">
<soap: body use="literal"/>
</ wsdl : out put >
</wsdl : operation>

</ wsdl : bi ndi ng>

<wsdl : servi ce nane="Cal cul ator">
<wsdl : port name="Cal cul ator Port" bi ndi ng="t ns: Cal cul at or SoapBi ndi ng" >
<soap: address | ocation="http://local host: 8080/ axws-cal cul ator/cal cul ator"/>
</wsdl : port>
</wsdl : service>

</wsdl : definitions>

@ CalculatorService.wsdl

In J2EE version 1.4, wsdl file was required to describe the Web Service. In Java EE 5 wsdl file is optional. It can be generated at deployment
time by the Geronimo server if CalculatorService.wsdl is not provided with the sample.

@ webservices.xml

In J2EE version 1.4, the webservices.xml file was also necessary to describe the Web Service. In Java EE 5 that file is optional and is not
required in this example.

JSP-based JAX-WS client

The add.jsp is a basic client for the CalculatorService Web Service.



add.jsp

<%@ page | anguage="j ava" content Type="text/htm ; charset=ISO 8859-1" pageEncodi ng="1 SO 8859- 1" %
<%@ page i nport="javax.nam ng.Initial Context" %
<%@ page inport="javax.xm .ws. Servi ce" %
<%@ page i nport="org. apache. geroni no. sanpl es. jws. Cal cul ator" %
<htm  xm ns="http://ww.w3.org/ 1999/ xhtm " xm :1ang="en">
<head>
<titl e>Apache Geroninp Sanple Application - JAX-W5 Cal cul ator</title>
<nmeta content="text/htm; CHARSET=i so-8859-1" http-equiv="Content- Type">
</ head>

<BODY>
<font face="Verdana, Helvetica, Arial">

<h3>This is a JAX-W5 web service sanpl e application. Pl ease type the value 1 and value 2 below to see the

add result.</h3>

<form acti on="add. j sp">

Val ue 1: <input type="text" name="valuel"> Value 2: <input type="text" nane="val ue2"> <input type="

submit" val ue="Add">

</ forne

<br>
<%

String valuel = request.getParaneter( "valuel" );

String value2 = request.getParaneter( "value2" );

if (valuel !'= null && valuel.trin().length() > 0 &&
value2 !'= null && value2.trim().length() > 0) {

out. println("<h4>");
try {

int vl = Integer.parselnt(valuel);
int v2 = Integer. parselnt(val ue2);

Initial Context ctx = new Initial Context();

Service service = (Service)ctx.|lookup("java: conp/ env/services/Cal cul ator");
Cal cul ator calc = service.getPort(Cal cul ator.class);

int sum= calc.add(vl, v2);

out.println("Result: " + vl + " +" +v2 + " =" + sun;
} catch ( Exception e ) {
out.printin("Error: " + e.getMessage());
}
out.println("</h4>");
}
%
</ FONT>
</ body>
</htm >

The add.jsp looks up a Web Service reference in the JNDI tree. The Web Service reference must first be added the web.xml file.



web.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<web-app xm ns="http://java.sun.conl xm /ns/javaee" version="2.5">

<service-ref>
<servi ce-ref - nanme>servi ces/ Cal cul at or </ servi ce-r ef - name>
<service-interface>j avax. xn . ws. Servi ce</ servi ce-i nterface>
<wsdl - fi | e>WEB- | NF/ wsdl / Cal cul at or Servi ce. wsdl </ wsdl -fil e>

</ service-ref>

</ web- app>

1 Resource injection in JSP

Since the resource injection is not supported in JSPs the service-ref must be added explicitly to the web.xml file.

Testing of the Sample

To test this sample service using the add.jsp (http://localhost:8080/jaxws-calculator/) to invoke the Web Service. Once the JSP page loads type in two
values to add and press the Add button. The result of the addition should show up below. For example:

This is a JAX-WS web service sample application. Please type
the value 1 and value 2 below to see the add result.

Value 1: Value 2:

Result: 5 + 10 = 15

1 Command line client CalculatorClient.java is not currently working yet.
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