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Studies on Web Service Dynamic Invocation

for CALS/EC*

Takashi Koshida

Abstract

We studied the methods of resolving the issues on Web service execution on the
user. The traditional CALS/EC system was a static system like the E-commerce fixed
among specific companies. However, from now on, towards worldwide market
cultivation or an extension of business opportunities, companies require a dynamic
CALS/EC system that enables a flexible commercial transaction according to user
request. As new technology of realizing the dynamic CALS/EC system, Web service
based on SOAP, UDDI and WSDL technologies is proposed, and the utilization
research is advanced. Web service is the general term of the distributed processing
software that communicates by the SOAP protocol, using XML as communication
data. The technical information on Web service is described in WSDL. The
information on the contents and the provider of Web service is registered into a
UDDI registry. A user searches a UDDI registry, and detects and performs required
Web service. Although Web service is provided with flexibility, such as
interoperability based on XML, and platform independence, use of the Web service is
not extended in a business field. We believe that this has been due to three problems:

(1) Users cannot easily develop a stub for executing Web services on the user side.

(2) It is difficult for users to find useful and suitable Web services.

(3) Users cannot easily understand the functions of Web services and how to

use them.

*Doctoral Dissertation, Department of Bioinformatics and Genomics, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-DD0261012, Feburary 3, 2005.



In this study, we proposed new means and concepts that solve these problems.
Furthermore, we developed the Web services that embodied the means and concepts,
and implemented a B2B system that loosely coupled those Web services. And we
conducted the experiment that applied the system to the actual business process,
and verified the effectiveness.

First of all, to verify applicability of Web service in CALS/EC, we developed the
Web service for an actual business process with construction of a UDDI registry.
Then, we implemented a goods procurement B2B system, applied it to use-case, and
confirmed its availability. Next, as the means of solving the problem of (1), for
complex output data-type in Web service, we proposed the JavaBeans dynamic
generation and analysis technique. Then we developed the Web service dynamic
invocation system independent of an output data-type unifying these means. It is a
stub-less system that detects Web service from a UDDI registry and is executed
dynamically. Next, we proposed the concept of primitive Web service as the
technique of solving (2) and (3) problems. Based on it, we developed primitive Web
services, and agents that cooperate and control them, and implemented as a goods
procurement B2B system. The system was applied to the actual use-case, and we
confirmed the effectiveness as compared with the system using the conventional Web

service.

Keywords:

CALS/EC, Web service, UDDI registry, Business-to-Business system, Dynamic

invocation, Primitive Web service
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import org.apache.axis.client.Call ;
import org.apache.axis.client.Service ;
import org.apache.axis.encoding.ser.BeanDeserializerFactory ;
import org.apache.axis.encoding.ser.BeanSerializerFactory ;
import org.apache.axis.encoding. XMLType ;
import javax.xml.rpc.ParameterMode ;
import javax.xml.namespace.QName ;
import java.sql.* ;
public class GoodsClient7{
public static void main(String[] args) throws Exception {
String url ="http://192.168.1.185:8080/axis/services/GoodsService7";
String qnws="http://192.168.1.185:8080/axis/services";
String states =""; SData6 resp =null; Object callArgs[];
if( (args ==null ) || (args.length 1=2)){
System.err.println("Usage: java GoodsClient7 [beertype] [quatity]" );
System.exit(1);
}
String beertype = args[0];
int reqval = Integer.parselnt(args[1]);
QName qName?2 = new QName(qnws, "SData6");
try{
Service service = new Service();
Call call = (Call)service.createCall();
call.setTargetEndpointAddress(url);
call.setOperationName(new QName("GoodsService7", "getStockdetails7"));
call.addParameter("input", XMLType.XSD_STRING, ParameterMode.IN);
call.addParameter("num", = XMLType.XSD INTEGER, ParameterMode.IN);
call.setReturnType(qName?2);
call.registerTypeMapping(SData6.class, qName2,new BeanSerializerFactory( SData6.class, qName2),
new BeanDeserializerFactory(SData6.class, qName?2));
callArgs = new Object[] {beertype,new Integer(args[1])};
resp = (SData6)call.invoke(callArgs);

System.out.println("Available maker " + resp.getMakername());
System.out.println("Beer type 1"+ beertype );
System.out.println("Beer code : " + resp.getBeercode());
System.out.println("Beer name : "'+ resp.getBeername());
System.out.println("Price(bottle) : "' + resp.getUnitvalue());
System.out.println("Order(case) : "' + resp.getCasevalue());
System.out.println("Total Price : " + resp.getTotalcost());

}catch (Exception e) {
e.printStackTrace();

0 2.3 AxisAPIDDODOOOOODOO
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2.3 UDDI
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<?xml version="1.0" encoding="utf-8" 7>
<businessDetail generic="2.0" xmIns="urn:uddi-org:api_v2"
operator="www.ibm.com/services/uddi" truncated="false">
<businessEntity businessKey="FDFDBBAO0-A7D3-11D5-A30A-002035229C64"
operator="www.ibm.com/services/uddi" authorizedName="1000000FKU">
<discoveryURLs>
<discoveryURL useType="businessEntity">
http://www-3.ibm.com/services/uddi/uddiget?businessKey=FDFDBBA0-A7D3-11D5-A30A-002035229C64
</discoveryURL>
</discoveryURLs>
<name xml:lang="en">IBM WSTK Tutorial</name>
<description xml:lang="en">IBM WSTK Tutorial</description>
<businessServices>
<businessService serviceKey="12F63B90-A7D4-11D5-A30A-002035229C64"
businessKey="FDFDBBAO0-A7D3-11D5-A30A-002035229C64">
<name xml:lang="en">NasdaqQuotes</name>
<bindingTemplates>
<bindingTemplate bindingKey="12FF1530-A7D4-11D5-A30A-002035229C64"
serviceKey="12F63B90-A7D4-11D5-A30A-002035229C64">
<description xml:lang="en" />
<accessPoint URLType="http">http://localhost:8080/soap/servlet/rpcrouter/
</accessPoint>
<tModellnstanceDetails>
<tModellnstanceInfo tModelKey="UUID:A0735690-9732-11D5-BC97-002035229C64">
<instanceDetails>
<overviewDoc>
<overviewURL>./ibm_nasdaqquotesclient-impl.wsdl</overviewURL>
</overviewDoc>
<instanceParms>
<port name="NasdaqQuotesPort" binding="NasdaqQuotesBinding"/>
</instanceParms>
</instanceDetails>
</tModellnstancelnfo>
</tModellnstanceDetails>
</bindingTemplate>
</bindingTemplates>
<categoryBag>
<keyedReference tModelKey="UUID:DB77450D-9FA8-45D4-A7BC-04411D14E384"
keyName="Education and Training Services" keyValue="86" />
</categoryBag>
</businessService>
</businessServices>
<categoryBag>
<keyedReference tModelKey="UUID:DB77450D-9FA8-45D4-A7BC-04411D14E384"
keyName="Education and Training Services" keyValue="86" />
</categoryBag>
</businessEntity>
</businessDetail>

0O 2.4 UDDIODOODOODODODOO
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<?xml version="1.0" encoding="UTF-8"?>
<wsdl:definitions targetNamespace="http://192.168.1.185:8080/axis/services/GoodsService7"

xmlns="http://schemas.xmlsoap.org/wsdl/" xmlns:apachesoap="http://xml.apache.org/xml-soap"
xmlns:impl="http://192.168.1.185:8080/axis/services/GoodsService7"
xmlns:intf="http://192.168.1.185:8080/axis/services/GoodsService7"
xmlns:soapenc=http://schemas.xmlsoap.org/soap/encoding/
xmlns:tns1="http://192.168.1.185:8080/axis/services"
xmlns:wsdl=http://schemas.xmlsoap.org/wsdl/
xmlns:wsdlsoap="http://schemas.xmlsoap.org/wsdl/soap/"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema">
<wsdl:types>
<schema targetNamespace=http://192.168.1.185:8080/axis/services
xmlns="http://www.w3.0rg/2001/XMLSchema">
<import namespace="http://schemas.xmlsoap.org/soap/encoding/"/>
<complexType name="SData6">
<sequence>
<element name="beercode" nillable="true" type="xsd:string"/>
<element name="beername" nillable="true" type="xsd:string"/>
</sequence>
</complexType> <element name="SData6" nillable="true" type="tnsl:SData6"/>
</schema> </wsdl:types>
<wsdl:message name="getStockdetails7Request">
<wsdl:part name="in0" type="xsd:string"/> <wsdl:part name="inl" type="xsd:int"/>

</wsdl:message>
<wsdl:message name="getStockdetails7Response">
<wsdl:part name="getStockdetails7Return" type="tns1:SData6"/>

</wsdl:message>
<wsdl:portType name="GoodsService7">
<wsdl:operation name="getStockdetails7" parameterOrder="in0 inl1">
<wsdl:input message="intf:getStockdetails7Request" name="getStockdetails7Request" />

<wsdl:output message="intf:getStockdetails7Response" name="getStockdetails7Response"/>

</wsdl:operation>
</wsdl:portType>
<wsdl:binding name="GoodsService7SoapBinding" type="intf:GoodsService7">
<wsdlsoap:binding style="rpc" transport="http://schemas.xmlsoap.org/soap/http"/>
<wsdl:operation name="getStockdetails7"> <wsdlsoap:operation soapAction=""/>
<wsdl:input name="getStockdetails7Request">
<wsdlsoap:body encodingStyle="http://schemas.xmlsoap.org/soap/encoding/"
namespace="http://192.168.1.185:8080/axis/services/GoodsService7" use="encoded"/>
</wsdl:input>
<wsdl:output name="getStockdetails7Response">
<wsdlsoap:body encodingStyle="http://schemas.xmlsoap.org/soap/encoding/"

namespace="http://192.168.1.185:8080/axis/services/GoodsService7" use="encoded"/>

</wsdl:output>
</wsdl:operation>
</wsdl:binding>
<wsdl:service name="GoodsService7Service">
<wsdl:port binding="intf:GoodsService7SoapBinding" name="GoodsService7">
<wsdlsoap:address location="http://192.168.1.185:8080/axis/services/GoodsService7"/>

</wsdl:port>
</wsdl:service>
</wsdl:definitions>

0O 2.5 WSDLOOOO
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<definitions name="TemperatureService"

0

targetNamespace="http://www.xmethods.net/sd/TemperatureService.wsdl"
xmlns:tns="http://www.xmethods.net/sd/TemperatureService.wsdl"
xmlns:xsd="http://www.w3.org/2001/XMLSchema"
<message name="getTempRequest">
<part name="zipcode" type="xsd:string"/>
</message>
<message name="getTempResponse">
<part name="return" type="xsd:float"/>
</message>
<portType name="TemperaturePortType">
<operation name="getTemp">
<input message="tns:getTempRequest"/>
<output message="tns:getTempResponse"/>
</operation>
</portType>

4.1 ODDOOOOOOOOODOO WwWShDLOoOoOoODO

gooobobooooaaan
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OO0O0000 typesO 00 element0 00 0000O0O0DOOODODO
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GData” OO ODOOODO stringO00O0O0O" code” O

maker”

O200000000000000 Xercesd WSDL4J APIO OO
O0O0O0 WSIFAPIOOODODODOOO.
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<wsdl:definitions targetNamespace="http://192.168.1.185:8080/axis/services/GoodsService2"
xmlns="http://schemas.xmlsoap.org/wsdl/"
xmlns:intf="http://192.168.1.185:8080/axis/services/GoodsService2"
xmlns:tns1="http://10.70.51.20:8080/axis/services"
xmlns:xsd="http://www.w3.org/2001/XMLSchema">
<wsdl:types>
<schema targetNamespace=http://10.70.51.20:8080/axis/services
xmlns="http://www.w3.0rg/2001/XMLSchema">
<import namespace="http://schemas.xmlsoap.org/soap/encoding/"/>
<complexType name="GData">
<sequence>
<element name
<element name
</sequence>
</complexType>
<element name="GData" nillable="true" type="tnsl:GData"/>
</schema>
</wsdl:types>
<wsdl:message name="getTempMakerRequest">
<wsdl:part name="in0" type="xsd:string"/>
</wsdl:message>
<wsdl:message name="getTempMakerResponse">
<wsdl:part name="getTempMakerReturn" type="tns1:GData"/>
</wsdl:message>
<wsdl:portType name="GoodsService2">
<wsdl:operation name="getTempMaker" parameterOrder="in0">

—n —n

<wsdl:input message="intf:getTempMakerRequest" name="getTempMakerRequest"/>
<wsdl:output message="intf:getTempMakerResponse" name="getTempMakerResponse"/>
</wsdl:operation>

</wsdl:portType>

" —n

code" nillable="true"  type="xsd:string"/>

maker" nillable="true" type="xsd:string"/>

—n

0 42 OD0OO0OOO0OOO0ODODODOOO WSDLODOOOO
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