
1

Università della Calabria Università della Calabria -- Griglie e Sistemi di Elaboraz. Ubiqui  A.A. 05/06       Ing. AnGriglie e Sistemi di Elaboraz. Ubiqui  A.A. 05/06       Ing. Antonio Congiustatonio Congiusta 11

Griglie e Sistemi di Elaborazione Griglie e Sistemi di Elaborazione UbiquiUbiqui

Corso di Laurea SpecialisticaCorso di Laurea Specialistica
in Ingegneria informaticain Ingegneria informatica

Lucidi delle EsercitazioniLucidi delle Esercitazioni

Anno Accademico 2005/2006Anno Accademico 2005/2006

Ing. Antonio Ing. Antonio CongiustaCongiusta

Università della Calabria Università della Calabria -- Griglie e Sistemi di Elaboraz. Ubiqui  A.A. 05/06       Ing. AnGriglie e Sistemi di Elaboraz. Ubiqui  A.A. 05/06       Ing. Antonio Congiustatonio Congiusta 22

SummarySummary

5 5 stepssteps toto writingwriting a a serviceservice

Compilation and GAR generationCompilation and GAR generation

HelloHello World World exampleexample

MathServiceMathService exampleexample

WSDL WSDL detailsdetails

Java Java implementationimplementation detailsdetails



2

Università della Calabria Università della Calabria -- Griglie e Sistemi di Elaboraz. Ubiqui  A.A. 05/06       Ing. AnGriglie e Sistemi di Elaboraz. Ubiqui  A.A. 05/06       Ing. Antonio Congiustatonio Congiusta 33

Developing GT4 Web Services: 5 ‘easy’ stepsDeveloping GT4 Web Services: 5 ‘easy’ steps
Step 1. Define the service’s interface.Step 1. Define the service’s interface.

Must write a Web Service Description Language  (WSDL) Must write a Web Service Description Language  (WSDL) 
file describing the service’s abstract interface (must be file describing the service’s abstract interface (must be 
done by hand).  done by hand).  

Step 2.  Implement the service.Step 2.  Implement the service.
Develop Java routines for the service implementation  Develop Java routines for the service implementation  
If WSRF mechanisms are used, also for associated If WSRF mechanisms are used, also for associated 
resource properties.  resource properties.  

Step 3.  Define deployment parameters:Step 3.  Define deployment parameters:
Write a Web Services Deployment  Descriptor (WSDD) and Write a Web Services Deployment  Descriptor (WSDD) and 
a JNDI file that describes various aspects of the service’s a JNDI file that describes various aspects of the service’s 
configuration.  configuration.  

Step 4.  Compile everything and generate a GAR file.Step 4.  Compile everything and generate a GAR file.
Compilation generates application specific interface Compilation generates application specific interface 
routines that handle the routines that handle the demarshallingdemarshalling/marshalling of the /marshalling of the 
Web  service’s arguments from/to SOAP messages.  Web  service’s arguments from/to SOAP messages.  

Step 5.  Deploy the service.Step 5.  Deploy the service.
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Create a GAR file Create a GAR file withwith AntAnt

HoweverHowever, , creatingcreating a GAR file a GAR file isis a a prettypretty complexcomplex task task 
whichwhich involvesinvolves the the followingfollowing::

Processing the WSDLProcessing the WSDL file file toto addadd missingmissing piecespieces ((suchsuch asas
bindingsbindings))

CreatingCreating the the stubstub classesclasses fromfrom the WSDLthe WSDL

Compiling the stubsCompiling the stubs classesclasses

Compiling the serviceCompiling the service implementationimplementation

Organize all the filesOrganize all the files into a into a veryvery specificspecific directory directory 
structurestructure
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Create a GAR file Create a GAR file withwith AntAnt
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The The globusglobus-- buildbuild-- serviceservice script and script and buildfilebuildfile

././globusglobus-- buildbuild-- service.shservice.sh --d <d <serviceservice base base 
directory> directory> --s <s <service'service's WSDL file> s WSDL file> 

The "The "service base directoryservice base directory" is the directory where " is the directory where 
we placed the we placed the deploydeploy--server.wsddserver.wsdd file, and file, and wherewhere the the 
Java Java filesfiles can can bebe foundfound (inside a (inside a srcsrc directory). directory). 

IfIf everythingeverything worksworks fine, the GAR file fine, the GAR file generatedgenerated willwill
bebe somethingsomething likelike::
$$EXAMPLES_DIREXAMPLES_DIR/org_globus_examples_HelloWorld/org_globus_examples_HelloWorld.gar.gar
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Deploy the service into a GT4 container Deploy the service into a GT4 container 

DeploymentDeployment isis donedone withwith a GT4 a GT4 tooltool thatthat, , usingusing AntAnt, , 
unpacksunpacks the GAR file and the GAR file and copiescopies the the filesfiles (WSDL, (WSDL, 
compiledcompiled stubsstubs, , compiledcompiled implementationimplementation, WSDD) , WSDD) 
intointo appropriate appropriate locationslocations in the GT4 directory in the GT4 directory treetree. . 

ThisThis deploymentdeployment commandcommand mustmust bebe runrun withwith a a useruser
thatthat hashas writewrite permissionpermission in $GLOBUS_LOCATION.in $GLOBUS_LOCATION.
globusglobus--deploydeploy--gargar
$EXAMPLES_DIR/org_globus_examples_HelloService$EXAMPLES_DIR/org_globus_examples_HelloService.gar.gar

There is also a command to undeploy a There is also a command to undeploy a serviceservice::
globusglobus--undeployundeploy--gargar org_globus_examples_HelloServiceorg_globus_examples_HelloService
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A A SimpleSimple ClientClient
public public staticstatic voidvoid mainmain((StringString[] [] argsargs) { ) { 

HelloServiceAddressingLocatorHelloServiceAddressingLocator locatorlocator = new = new 
HelloServiceAddressingLocatorHelloServiceAddressingLocator(); (); 
try { try { 

String serviceURI=args[0];   String serviceURI=args[0];   
EndpointReferenceType endpointEndpointReferenceType endpoint = new = new 

EndpointReferenceType(); EndpointReferenceType(); 
endpoint.setAddress(new Address(serviceURI));   endpoint.setAddress(new Address(serviceURI));   
HelloWorldPortTypeHelloWorldPortType myPortmyPort = = 

locator.getHelloWorldPortTypePortlocator.getHelloWorldPortTypePort((endpointendpoint);   );   
// Perform some // Perform some operationsoperations
GetResourcePropertyResponse GetResourcePropertyResponse responseresponse ==

port.getResourcePropertyport.getResourceProperty(HelloQNames.RP_NAME);(HelloQNames.RP_NAME);
String result = myPort.echo(“First invocation");String result = myPort.echo(“First invocation");
responseresponse ==

myPort.getResourcePropertymyPort.getResourceProperty(HelloQNames.RP_NAME);(HelloQNames.RP_NAME);
System.out.printlnSystem.out.println((AnyHelper.toSingleStringAnyHelper.toSingleString((

responseresponse)); )); 
... ... } catch (} catch (ExceptionException e) e) 
{{e.printStackTracee.printStackTrace(); } }  (); } }  
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A A SimpleSimple ClientClient

First, First, wewe create create anan EndpointReferenceTypeEndpointReferenceType

Next, we obtain a reference to the service's portType Next, we obtain a reference to the service's portType 

Once we have that reference, we can work Once we have that reference, we can work withwith the the 
web web serviceservice asas ifif itit werewere a a locallocal objectobject. . ForFor exampleexample, , 
toto invokeinvoke the the remoteremote echoecho operationoperation

Finally, notice how all the code must be placed inside Finally, notice how all the code must be placed inside 
a a try/catchtry/catch block. We must always do this, since all block. We must always do this, since all 
the remote operations can throw the remote operations can throw 
RemoteExceptionRemoteExceptionss ((forfor exampleexample, , ifif therethere isis a a 
network network failurefailure and and wewe can'can't contact the t contact the serviceservice).).
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A A SimpleSimple ClientClient

WeWe are are nownow goinggoing toto compile the compile the clientclient. . BeforeBefore runningrunning the the 
compilercompiler, , makemake suresure youyou runrun the the followingfollowing::
sourcesource $GLOBUS_LOCATION/etc/globus$GLOBUS_LOCATION/etc/globus--develdevel--env.shenv.sh

The The globusglobus--develdevel--env.shenv.sh script takes care of putting all the script takes care of putting all the 
Globus libraries into your CLASSPATH. When compiling the Globus libraries into your CLASSPATH. When compiling the 
service, Ant took care of this but, since we're not using Ant toservice, Ant took care of this but, since we're not using Ant to
compile the client, we need to run the script.compile the client, we need to run the script.

To compile the client, do the following:To compile the client, do the following:
javac javac \\ --classpath ./build/stubs/classes/:$CLASSPATH classpath ./build/stubs/classes/:$CLASSPATH \\
orgorg//globusglobus//examplesexamples//clientsclients//HelloService_instanceHelloService_instance//CliCli
ent.javaent.java
./build/classes./build/classes is a directory generated by Ant were all the is a directory generated by Ant were all the 
compiled stub classes are placed. We need to include this compiled stub classes are placed. We need to include this 
directory in the CLASSPATH so directory in the CLASSPATH so ourour clientclient can access can access generatedgenerated
stubstub classesclasses suchsuch asas HelloServiceAddressingLocatorHelloServiceAddressingLocator..
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RunningRunning the Containerthe Container
NowNow, , beforebefore runningrunning the the clientclient, , wewe needneed toto toto start up the start up the 
standalonestandalone container. container. OtherwiseOtherwise, , ourour web web serviceservice won'won't t bebe
availableavailable, and the , and the clientclient willwill crash.crash.
globusglobus--startstart--containercontainer --nosecnosec

When the container starts up, you'll see a list with the URIs ofWhen the container starts up, you'll see a list with the URIs of
all the deployed services. all the deployed services. 
http://127.0.0.1:8080/http://127.0.0.1:8080/wsrfwsrf//servicesservices//examplesexamples//HelloServHelloServ
iceice

ThisThis is the service as it would appear in a default GT4 is the service as it would appear in a default GT4 
installation, installation, withwith the the standalonestandalone container container locatedlocated in in 
http://http://localhostlocalhost:8080/:8080/wsrfwsrf//servicesservices. . 

IfIf the the serviceservice isis correctlycorrectly deployeddeployed, , wewe can can nownow runrun the the clientclient::
java java \\ --classpathclasspath ././buildbuild//stubsstubs//classesclasses/:/:$CLASSPATH$CLASSPATH \\
org.globus.examples.clients.HelloService_instance.Clieorg.globus.examples.clients.HelloService_instance.Clie
nt nt \\
http://127.0.0.1:8080/http://127.0.0.1:8080/wsrfwsrf//servicesservices//examplesexamples//HelloServHelloServ
iceice

Università della Calabria Università della Calabria -- Griglie e Sistemi di Elaboraz. Ubiqui  A.A. 05/06       Ing. AnGriglie e Sistemi di Elaboraz. Ubiqui  A.A. 05/06       Ing. Antonio Congiustatonio Congiusta 1212

5 Steps to Writing a Service5 Steps to Writing a Service
Step 1: Define the interface in WSDLStep 1: Define the interface in WSDL

what operations will be available to clientswhat operations will be available to clients
the service interface is called the port type the service interface is called the port type 
((portTypeportType).).

Step 2: Implement the service in JavaStep 2: Implement the service in Java
Service Service 
Service resourceService resource
Service homeService home

Step 3: Configure the deployment Step 3: Configure the deployment 
WSDD (and JNDI)WSDD (and JNDI)

Step 4: Create a GAR file with AntStep 4: Create a GAR file with Ant

Step 5: Deploy the service into a Web services Step 5: Deploy the service into a Web services 
containercontainer
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TopTop--downdown approachapproach
WeWe useuse the topthe top--down down approachapproach. The WSDL . The WSDL containscontains
the the abstractabstract definitiondefinition of the of the serviceservice includingincluding typestypes, , 
messagesmessages and and portTypesportTypes. . 
StartingStarting withwith a a documentdocument//literalliteral WSDL and WSDL and thenthen
generatinggenerating the Java the Java artifactsartifacts fromfrom thatthat leadsleads toto the the 
mostmost interoperabilityinteroperability..
WeWe useuse some of the some of the toolstools thatthat come come withwith the GT4 the GT4 
toolkittoolkit toto generate the generate the bindingbinding and and stubsstubs..

WSDL
interface

Java 
interface

Java
Implemen-

tation
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Tutorial Example: Tutorial Example: MathServiceMathService
Supports the operations: Supports the operations: 

AddAdd

SubtractSubtract

Has the following Has the following propertiesproperties

Value (integer)Value (integer)

Last operations performed (string)Last operations performed (string)

On initialization:On initialization:

Value set to zeroValue set to zero

Last op set to NONELast op set to NONE
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Step 1:  Define the interface in WSDL: Two optionsStep 1:  Define the interface in WSDL: Two options

Writing the WSDL directlyWriting the WSDL directly. . 

This is the most versatile option. This is the most versatile option. 

Total control over the description of our Total control over the description of our portTypeportType. . 

Generating WSDL from a Java interfaceGenerating WSDL from a Java interface. . 

The easiest option, but very complicated interfaces The easiest option, but very complicated interfaces 
are not always converted correctly to WSDLare not always converted correctly to WSDL
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The The interfaceinterface in Javain Java

public interface Math { public interface Math { 

public void public void add(intadd(int a); a); 

public void public void subtract(intsubtract(int a); a); 

public public intint getValueRPgetValueRP(); (); 
} } 



9

Università della Calabria Università della Calabria -- Griglie e Sistemi di Elaboraz. Ubiqui  A.A. 05/06       Ing. AnGriglie e Sistemi di Elaboraz. Ubiqui  A.A. 05/06       Ing. Antonio Congiustatonio Congiusta 1717

WSDL WSDL structurestructure

<<importimport>> incorporate external definitionsincorporate external definitions*
<<typestypes>> logic structure of data being transmittedlogic structure of data being transmitted*

<message><message> transmittable messagestransmittable messages*

<<portTypeportType>> interface interface –– operations and assoc. messagesoperations and assoc. messages*

<binding><binding> how messages will be transmittedhow messages will be transmitted*

<service><service> how a service is accessedhow a service is accessed*

<<schemaschema>>*

<part><part>*

<port><port> webweb--addressaddress refref*

<operation><operation>*

<MESSAGETYPE><MESSAGETYPE>*

<<TYPETYPE>>*

A
b
stract

A
b
stract

Ph
ysical

Ph
ysical
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Steps to WSDL: key TAGSSteps to WSDL: key TAGS

Write the root element Write the root element <definitions><definitions>

Write the Write the <<PortTypePortType>>
It has 2 It has 2 resource propertiesresource properties

Write an input and output Write an input and output <message><message> for each for each 
operation in the operation in the PortTypePortType..

Write the Write the <types><types>



10

Università della Calabria Università della Calabria -- Griglie e Sistemi di Elaboraz. Ubiqui  A.A. 05/06       Ing. AnGriglie e Sistemi di Elaboraz. Ubiqui  A.A. 05/06       Ing. Antonio Congiustatonio Congiusta 1919

Root Element  Root Element  ---- <definitions><definitions>

<?xml version="1.0" encoding="UTF-8"?> 
<definitions name="MathService"

targetNamespace="http://www.globus.org/namespaces/2004/02/prog
tutorial/MathService" 
xmlns:tns="http://www.globus.org/namespaces/2004/02/progtutori
al/MathService" 
xmlns:ogsi="http://www.gridforum.org/namespaces/2003/03/OGSI" 
xmlns:gwsdl="http://www.gridforum.org/namespaces/2003/03/gridW
SDLExtensions" 
xmlns:xsd="http://www.w3.org/2001/XMLSchema" 
xmlns=http://schemas.xmlsoap.org/wsdl/
...

/definitions>

<definitions> TAG as 2 important properties:<definitions> TAG as 2 important properties:
namename:  the ‘:  the ‘name’name’ of the of the WSDLWSDL filefile. Not related with the . Not related with the 
name of the name of the PortTypePortType
targetNamespacetargetNamespace:  The target namespace of the GWSDL file. :  The target namespace of the GWSDL file. 
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<import …><import …>

TAG used to import WSDL filesTAG used to import WSDL files

You don’t have to import all WSDL files, just the ones You don’t have to import all WSDL files, just the ones 
you plan to useyou plan to use

<import<import locationlocation="../../="../../wsrf/properties/WSwsrf/properties/WS--
ResourceProperties.wsdlResourceProperties.wsdl" " 
namespacenamespace="http://docs.oasis="http://docs.oasis--open.org/wsrf/2004/06/wsrfopen.org/wsrf/2004/06/wsrf--
WSWS--ResourcePropertiesResourceProperties--1.21.2--draftdraft--01.wsdl"01.wsdl"

/>/>
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Write the Write the PortTypePortType
<definitions ... >
<portType name="MathPortType" 

wsdlpp:extends="wsrpw:GetResourceProperty"
wsrp:ResourceProperties="tns:MathResourceProperties">
<operation name="add">

<input message="tns:AddInputMessage"/>
<output message="tns:AddOutputMessage"/>

</operation>
<operation name="subtract">

<input message="tns:SubtractInputMessage"/>
<output message="tns:SubtractOutputMessage"/>

</operation>
<operation name="getValueRP">

<input message="tns:GetValueRPInputMessage"/>
<output message="tns:GetValueRPOutputMessage"/>

</operation>
</portType>
</definitions>
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<<portTypeportType>> tag important attributestag important attributes

namename:  name of the :  name of the PortTypePortType

wsdlpp:extendswsdlpp:extends::

One of the One of the main differencesmain differences with plain WSDL.with plain WSDL.

Part of preprocessor provided by Part of preprocessor provided by GlobusGlobus

Allow definition of Allow definition of PortTypePortType as an extension of an as an extension of an 
existing existing PortTypePortType. . 

In this example we tell preprocessor to include In this example we tell preprocessor to include 
GetResourcePropertyGetResourceProperty and and 
ImmediateResourceTerminationImmediateResourceTermination
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<<portTypeportType>> tag important attributestag important attributes

wsrp:ResourceProperiteswsrp:ResourceProperites::

Specifies service resource propertiesSpecifies service resource properties

An An <operation><operation> tag for each method in the tag for each method in the PortTypePortType

Operation tag has an Operation tag has an inputinput tag, an tag, an outputoutput tag, and a tag, and a 
faultfault tagtag

Input/output tags have a message attribute, which Input/output tags have a message attribute, which 
specifies what message should be passed along when specifies what message should be passed along when 
the operation is invoked and returnsthe operation is invoked and returns
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Write Write inputinput and and outputoutput messagesmessages for each port typefor each port type

<message name="AddInputMessage">
<part name="parameters" element="tns:add"/>

</message> 
<message name="AddOutputMessage"> 

<part name="parameters" element="tns:addResponse"/> 
</message>

Messages are composed of Messages are composed of partsparts –– these messages these messages 
have one have one partpart, in which a , in which a single XML elementsingle XML element is passed is passed 
alongalong
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Define the XML elements inside the Define the XML elements inside the <types><types> tagtag

<types> 
<xsd:schema

targetNamespace="http://www.globus.org/namespaces/2004/02/progt
utorial/MathService"
attributeFormDefault="qualified" 
elementFormDefault="qualified" 
xmlns="http://www.w3.org/2001/XMLSchema"> 
<xsd:element name="add"> 

<xsd:complexType> 
<xsd:sequence> 

<xsd:element name="value" type="xsd:int"/> 
</xsd:sequence> 

</xsd:complexType> 
</xsd:element> 
<xsd:element name="addResponse">

<xsd:complexType/> 
</xsd:element>

</xsd:schema>
</types> 

The <types> tag contains an <The <types> tag contains an <xsd:schemaxsd:schema> tag. > tag. 
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Multiple XML elements inside Multiple XML elements inside <types><types> tagtag
<types>
<xsd:schema

targetNamespace="http://www.globus.org/namespaces/2004/02/p
rogtutorial/MathService"
attributeFormDefault="qualified" 
elementFormDefault="qualified" 
xmlns="http://www.w3.org/2001/XMLSchema"> 
<xsd:element name="add"> 

<xsd:complexType> 
<xsd:sequence> 

<xsd:element name="value1" type="xsd:int"/>       
<xsd:element name="value2" type="xsd:int"/>

</xsd:sequence> 
</xsd:complexType> 

</xsd:element> 
<xsd:element name="addResponse">

<xsd:complexType/> 
</xsd:element>

</xsd:schema>
</types>
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Declaring the resource propertiesDeclaring the resource properties
Example slide:Example slide:

declaration specifies that declaration specifies that MathResourcePropertiesMathResourceProperties
contains two resource properties, contains two resource properties, ValueValue and and 
LastOpLastOp, each of which appear only once (we could , each of which appear only once (we could 
specify array resource properties by changing the specify array resource properties by changing the 
values of values of maxOccursmaxOccurs).).

It is important to notice It is important to notice No No bindingsbindings: : 
BindingsBindings are are anan essentialessential partpart of a of a normalnormal WSDL file. WSDL file. 
HoweverHowever, , wewe don'don't t havehave toto addadd themthem manuallymanually, , sincesince
theythey are are generatedgenerated automaticallyautomatically byby a GT4 a GT4 tooltool thatthat
isis calledcalled whenwhen wewe buildbuild the the serviceservice. . 
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<types>
<xsd:schema
targetNamespace="http://www.globus.org/namespaces/examples/core/MathService_instance"

xmlns:tns="http://www.globus.org/namespaces/examples/core/MathService_instance"
xmlns:xsd="http://www.w3.org/2001/XMLSchema">

<!– Resource Properties-->

<xsd:element name="Value" type="xsd:int"/>
<xsd:element name="LastOp" type="xsd:string"/>

<xsd:element name="MathResourceProperties">
<xsd:complexType>

<xsd:sequence>
<xsd:element ref="tns:Value" minOccurs="1" 

maxOccurs="1"/>
<xsd:element ref="tns:LastOp" minOccurs="1" 

maxOccurs="1"/>
</xsd:sequence>

</xsd:complexType>
</xsd:element>

</xsd:schema>
</types>
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Step 2:  Implement the ServiceStep 2:  Implement the Service
package package org.globus.examples.services.core.first.implorg.globus.examples.services.core.first.impl; ; 
import import java.rmi.RemoteExceptionjava.rmi.RemoteException; ; 
import import org.globus.wsrf.Resourceorg.globus.wsrf.Resource; ; 
import import org.globus.wsrf.ResourcePropertiesorg.globus.wsrf.ResourceProperties; ; 
import import org.globus.wsrf.ResourcePropertyorg.globus.wsrf.ResourceProperty; ; 
import import org.globus.wsrf.ResourcePropertySetorg.globus.wsrf.ResourcePropertySet; ; 
import import org.globus.wsrf.impl.ReflectionResourcePropertyorg.globus.wsrf.impl.ReflectionResourceProperty; ; 
import import org.globus.wsrf.impl.SimpleResourcePropertySetorg.globus.wsrf.impl.SimpleResourcePropertySet; ; 
import import 

org.globus.examples.stubs.MathService_instance.AddResponse; org.globus.examples.stubs.MathService_instance.AddResponse; 
import import 

org.globus.examples.stubs.MathService_instance.SubtractRespoorg.globus.examples.stubs.MathService_instance.SubtractRespo
nse; nse; 

import import 
org.globus.examples.stubs.MathService_instance.GetValueRP; org.globus.examples.stubs.MathService_instance.GetValueRP; 

public class public class MathServiceMathService implementsimplements ResourceResource , , 
ResourcePropertiesResourceProperties { { 

} } 
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ServiceService implementationimplementation
SinceSince ourour Java class Java class willwill implementimplement bothboth the the serviceservice
and the and the resourceresource, , wewe needneed toto implementimplement the the ResourceResource
interfaceinterface. . HoweverHowever, , thisthis interface interface doesn'doesn't t requirerequire anyany
methodsmethods. . ItIt isis simplysimply a way of a way of taggingtagging a class a class asas beingbeing
a a resourceresource..

ByBy implementingimplementing the the ResourcePropertiesResourceProperties interfaceinterface wewe
are are indicatingindicating thatthat ourour class class hashas a set of a set of resourceresource
propertiesproperties whichwhich wewe wantwant toto makemake availableavailable. . ThisThis
interface interface requiresrequires thatthat wewe addadd the the followingfollowing toto ourour
class:class:
private private ResourcePropertySetResourcePropertySet propSetpropSet; ; 
public public ResourcePropertySetResourcePropertySet getResourcePropertySetgetResourcePropertySet() { () { 
return return this.propSetthis.propSet; ; 

}}
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public class public class MathServiceMathService implements Resource, implements Resource, ResourcePropertiesResourceProperties {{
/* Resource Property set *//* Resource Property set */
private private ResourcePropertySetResourcePropertySet propSetpropSet;;

/* Resource properties *//* Resource properties */
private private intint value;value;
private String private String lastOplastOp;;

/* Get/Setters for the /* Get/Setters for the RPsRPs */*/
public public intint getValuegetValue() {() {

return value;return value;
}}

public void public void setValue(intsetValue(int value) {value) {
this.valuethis.value = value;= value;

}}

public String public String getLastOpgetLastOp() {() {
return return lastOplastOp;;

}}

public void public void setLastOp(StringsetLastOp(String lastOplastOp) {) {
this.lastOpthis.lastOp = = lastOplastOp;;

}}
/* Required by interface /* Required by interface ResourcePropertiesResourceProperties */*/
public public ResourcePropertySetResourcePropertySet getResourcePropertySetgetResourcePropertySet() {() {

return return this.propSetthis.propSet;;
}}

}}

Public class Public class MathServiceMathService
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WhenWhen wewe havehave toto referrefer toto just just aboutabout anythinganything relatedrelated toto
a a serviceservice, , wewe willwill needneed toto do so do so usingusing itsits qualifiedqualified namename, , 
or or QNameQName forfor short. short. 

ThisThis isis a a namename whichwhich includesincludes a a namespacenamespace and a and a locallocal
namename. . ForFor exampleexample, the , the QNameQName of the of the ValueValue RP RP isis: : 
{http://www.globus.org/{http://www.globus.org/namespacesnamespaces//examplesexamples/core//core/
MathService_instanceMathService_instance}}ValueValue

A A qualifiedqualified namename isis representedrepresented in Java in Java usingusing the the QNameQName
classclass
package org.globus.examples.services.core.first.impl; import package org.globus.examples.services.core.first.impl; import 
javax.xml.namespace.QNamejavax.xml.namespace.QName; ; 
public interface public interface MathQNamesMathQNames {{
public public staticstatic final final StringString NS = NS = 
"http://www.globus.org/"http://www.globus.org/namespacesnamespaces//examplesexamples/core//core/MathService_instanMathService_instan
cece"; "; 
public static final QName RP_VALUE = new QName(NS, "Value");public static final QName RP_VALUE = new QName(NS, "Value");
public static final QName RP_LASTOP = new public static final QName RP_LASTOP = new QNameQName(NS, "(NS, "LastOpLastOp");");
public static final QName RESOURCE_PROPERTIES = new QName(NS, public static final QName RESOURCE_PROPERTIES = new QName(NS, 
""MathResourcePropertiesMathResourceProperties");");
} } 

The The QNamesQNames interfaceinterface
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Next, we have to implement the constructor. Here we will Next, we have to implement the constructor. Here we will 
initialize the resource properties.initialize the resource properties.

/* Constructor. Initializes /* Constructor. Initializes RPsRPs */*/
public public MathServiceMathService() throws () throws RemoteExceptionRemoteException {{

this.propSetthis.propSet = new = new SimpleResourcePropertySetSimpleResourcePropertySet((
MathQNames.RESOURCE_PROPERTIESMathQNames.RESOURCE_PROPERTIES););

/* Initialize the RP's *//* Initialize the RP's */
try {try {

ResourcePropertyResourceProperty valueRPvalueRP = new = new 
ReflectionResourcePropertyReflectionResourceProperty((

MathQNames.RP_VALUEMathQNames.RP_VALUE, "Value", this);, "Value", this);
this.propSet.add(valueRPthis.propSet.add(valueRP););
setValue(0);setValue(0);

ResourcePropertyResourceProperty lastOpRPlastOpRP = new = new 
ReflectionResourcePropertyReflectionResourceProperty((

MathQNames.RP_LASTOPMathQNames.RP_LASTOP, ", "LastOpLastOp", this);", this);
this.propSet.add(lastOpRPthis.propSet.add(lastOpRP););
setLastOp("NONEsetLastOp("NONE");");

} catch (Exception e) {} catch (Exception e) {
throw new throw new RuntimeException(e.getMessageRuntimeException(e.getMessage());());

}}
}}

Public class Public class MathServiceMathService
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OperationOperation implementationimplementation
public public AddResponseAddResponse addadd((intint a) a) throwsthrows RemoteExceptionRemoteException { { 

valuevalue += a; += a; 

lastOp = "ADDITION"; lastOp = "ADDITION"; 
return new AddResponse(); return new AddResponse(); 

} } 

You'llYou'll notice that, even though we defined the add operation notice that, even though we defined the add operation asas
havinghaving no return no return typetype in the WSDL file, in the WSDL file, nownow the return the return typetype isis
AddResponseAddResponse. A . A similarsimilar thingthing happenshappens in the in the getValueRPgetValueRP
methodmethod: : 

public public intint getValueRPgetValueRP((GetValueRPGetValueRP paramsparams) ) throwsthrows RemoteExceptionRemoteException
{ { 

return return valuevalue; ; 
} } 
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BoxedBoxed parametersparameters
The The parametersparameters and the return and the return valuesvalues willwill in some in some casescases bebe
''boxedboxed' inside ' inside stubstub classesclasses ((whichwhich are are generatedgenerated automaticallyautomatically
fromfrom the WSDL file). the WSDL file). ThisThis isis more more evidentevident whenwhen wewe havehave severalseveral
parametersparameters. . ForFor exampleexample, , ifif wewe declareddeclared the the followingfollowing operationoperation in in 
ourour WSDL file:WSDL file:

voidvoid multiplymultiply((intint a1, a1, intint a2);a2);
The actual Java code would look The actual Java code would look likelike thisthis::

public MultiplyResponse multiply(Multiply public MultiplyResponse multiply(Multiply paramsparams) ) throwsthrows
RemoteExceptionRemoteException { { 
int a1 = params.getA1() int a1 = params.getA1() 
int a2 = params.getA2() int a2 = params.getA2() 
// Do something // Do something 
return new MultiplyResponse(); } return new MultiplyResponse(); } 

MultiplyMultiply and MultiplyResponse are stub and MultiplyResponse are stub classesclasses. . NoticeNotice howhow the the 
twotwo parametersparameters (a1 and a2) are (a1 and a2) are ''boxedboxed'' inside a single inside a single MultiplyMultiply
parameterparameter, and , and howhow wewe return a return a MultiplyResponseMultiplyResponse objectobject, , eveneven
thoughthough wewe don'don't t reallyreally wantwant toto return return anythinganything..
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QuestionQuestion TimeTime
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The more The more youyou ask…ask…

…the less I question …the less I question youyou!!


