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Semi-automatic Web Service Composition using Domain
Ontology
Satoshi SAKAI
Abstract
Various Web services are available now. The Web services provide a machine-
readable service. Since a Web service can be regard as one component, we can
make the new service by a composition of two or more Web Services.

It is necessary to make a coordinated process based on the interface of each
Web service for the Web service composition. It is thought that standardizing
the interface according to the kind of services makes it easy to change the same
kind Web service. Although standardizing reduces the cost of making workflow
used in a Web service composition, many works still remain in making the
process of the composition and most of these works need human intervention. To
solve this problem, I take the approach to make a workflow semi-automatically
by the cooperation work of the system with the user. The following problems
exist in making a Web service composition semi-automatically.

1. Selection of an appropriate service from various services
It is necessary for a Web service composition to select an appropriate service
from available services. Moreover, if an executable Web service does not
exist in the service to be executed, the workflow is made by substituting
service similar to it. However, it is necessary to select the alternative service
that can provide a similar function.

2. Reassignment of the I/0 variable in replacing a Web service
In making a workflow, it is necessary to correct the workflow for a service
composition to output the appropriate result. The correction method in-
cludes the method of changing the Web service executed without changing
the control structure of the workflow. In the case of changing a Web service
for new one that has the same interface, the 1/O variable assignment needs
not to be changed. However, in the case of changing it for new one that
has another interface, the I/O variable assignment needs to be changed.

In this research, to solve the above problems I use a domain ontology. The

domain ontology is a description of the information about Web services that



v

exist in a certain domain. The information includes concept hierarchies of
services and variables and relations of services and message types and relations
of message types and variables. Moreover, in the service hierarchy, all subclass
services can execute a service of a super-class. With this domain ontology
I construct the architecture that proposes Web services in the selection and
variable reassignment in replacing Web service.

First, a system proposes the Web services that achieve the service the user
wants to execute by searching for subclasses of the service class the user specified
in a service hierarchy of the domain ontology and retrieving Web services that
achieve the service of these classes from the database. Moreover, if a appropriate
Web service is not proposed, the system expands search range by searching for
the subclass of a high-ranking class and it proposes the services that can be
substituted. In the case of variable reassignment, it searches for the variables
used by the previous and new services and calculates the distance of variable
pairs with possibility of change on a variable hierarchy graph. Then it proposes
variable pair with the smallest distance.

The main contributions in this research are the following two points.

1. Semi-automatically selection of an executed Web service
I constructed the architecture proposing Web services that achieve the ser-
vice the user specified and proposing similar services in the case an appro-
priate Web service does not exist by using a service hierarchy of a domain
ontology. And I implemented the system reflecting the Web service the
user had selected from these proposals in a process of a composition.

2. Semi-automatically variable reassignment in replacement of a
Web service
I constructed the architecture proposing variable reassignments in replacing
a Web service by using the distance on a variable hierarchical graph of a
domain ontology. I implemented the system proposing change pairs of
the I/O variable, and reflecting the one the user added the correction in a
process of a composition in changing to a new Web service the user selected.

It is possible to select a Web service and change assignments in replacement

of a Web service semi-automatically by these contributions.
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HEN

Al 000000
A.1.1 Support.java

package workflow.support;
import java.util.ArrayList;
import com.hp.hpl.jena.ontology.OntClass;

/**

*» J000000o0oOoo0oooo
* Qauthor sakai

*/
public class Support {

public DomainOntology domainOntology = null;
public ArrayList<SearchWSRepository> repositoryList =
new ArrayList<SearchWSRepository>();

/%%
* 0000000
* @param domainOntologyFile 00O O0000O0OO00O0OOO
* @param repositoryFilelList OO0 00O00OOO0OOOOOODOO ArrayList<String>
*/
public Support(String domainOntologyFile,
ArrayList<String> repositoryFileList) throws Exception {

try {

domainOntology = new DomainOntology(domainOntologyFile);
for (int i = 0; i < repositoryFileList.size(); i++) {
SearchWSRepository wsr = new SearchWSRepository(
repositoryFileList.get(i));

repositoryList.add(wsr);

}
} catch (Exception e) {
throw e;
}
}
/%%

* domainOntology OO0 O OOOOOODODODOODOOOOOOOO
* Qreturn ArrayList<String> AllClassesName
*/

public ArrayList<String> getAllClasses() {

ArrayList<String> AllClassesName = new ArrayList<String>();

ArrayList<OntClass> AllClasses = domainOntology.searchAllClass();

for (int i = 0; i < AllClasses.size(); i++) {
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AllClassesName.add (Al1lClasses.get (i) .getLocalName());
}

return AllClassesName;

/%%
* domainOntology OO O OODOOOOOOOOODOO
* J000000000000O0
* @param rootClass 0000000000000
* Q@return ArrayList<String> SubClassesName
*/
public ArraylList<String> getSubClasses(String rootClass) {

ArrayList<String> SubClassesName = new ArrayList<String>();
ArrayList<OntClass> SubClasses = domainOntology
.searchSubClass (rootClass);
for (int i = 0; i < SubClasses.size(); i++) {
SubClassesName.add (SubClasses.get (i) .getLocalName());
}

return SubClassesName;

/%%
* JO00000000O0
* Qparam serviceClass
* Q@return
*/
public String getSuperClass(String serviceClass) {

String superClassName = "";

OntClass c = domainOntology.searchSuperClass(serviceClass);
superClassName = c.getLocalName();

return superClassName;

/%%
* 000000000000 ClassAndwsSet 0O 0O
* Q@param className
* Qreturn ArrayList<ClassAndWSSet> executableWSList
*/
public ArrayList<ClassAndWSSet> getWebServices(ArrayList<String> className) {

ArrayList<ClassAndWSSet> executableWSList = new ArrayList<ClassAndWSSet>();
for (int i = 0; i < repositoryList.size(); i++) {
ArrayList<ClassAndWSSet> rl = repositoryList.get(i).search(
className) ;
executableWSList.addA1ll(rl);
}

return executableWSList;
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/%%
*» 000000000000000D00000000D000D0 WebService OO
* Qparam className
* Q@return
*/
public ArrayList<ClassAndWSSet> getWSProposal(String className) {

return getWebServices(getSubClasses(className));

/%%
* 0000000000
* Qparam beforeServiceName
* @param changeServiceName
* Q@param InputOROutout
* Q@return
*/
public ArrayList<VariableProposal> getVariablesPropasal(
String beforeServiceName, String changeServiceName,
String InputOROutout) {

ArrayList<VariableProposal> proposal = new ArrayList<VariableProposal>();

String I0 = "Output";

if (InputOROutout.equals("Input")) {

I0 = "Input";
} else if (InputOROutout.equals("Output")) {
I0 = "Qutput";

OntClass beforeMessage = domainOntology.searchMessage (
beforeServiceName, I0);
OntClass proposalMessage = domainOntology.searchMessage(

changeServiceName, I0);

ArrayList<OntClass> beforeVariables = domainOntology
.searchVariables(beforeMessage) ;
ArrayList<OntClass> proposalVariables = domainOntology

.searchVariables(proposalMessage) ;

int dist = 0;

while (beforeVariables.size() != 0 && proposalVariables.size() != 0) {

OntClass deletel
OntClass delete2

null;
null;

dist = 10000;
VariableProposal vp = null;
for (int b = 0; b < beforeVariables.size(); b++) {

A-3



for (int p = 0; p < proposalVariables.size(); p++) {

if (domainOntology.distanceImpl(beforeVariables.get(b),
proposalVariables.get(p), 0, null) < dist) {

dist = domainOntology.distancelImpl (beforeVariables
.get(b), proposalVariables.get(p), 0, null);
vp = new VariableProposal(beforeMessage.getLocalName(),
beforeVariables.get (b) .getLocalName(),
domainOntology.makeQuery (beforeMessage,
beforeVariables.get (b)),
proposalMessage.getLocalName(),
proposalVariables.get (p) .getLocalName(),
domainOntology.makeQuery (proposalMessage,
proposalVariables.get(p)), I0);
deletel = beforeVariables.get(b);
delete2 = proposalVariables.get(p);

}
proposal.add(vp) ;
beforeVariables.remove(deletel);

proposalVariables.remove (delete2) ;

return proposal;

/%%
* WebJOODOOODOOOOOODOODODOOOOO
* Qparam ServiceName
* Q@return
*/
public String getServiceClass(String ServiceName) {

String result = "";

for (int i = 0; i < repositorylList.size(); i++) {
result = repositoryList.get(i).searchServiceClass(ServiceName);
if (!lresult.equals(""))

return result;

return result;

/%%

* Web 0OODODOOODOOOOOwWSDLOOOOOOO
* Qparam ServiceName

* Qreturn

*/
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public String getWSDLFile(String ServiceName) {

String result = "";

for (int i = 0; i < repositorylList.size(); i++) {
result = repositoryList.get(i).searchWSDLFile(ServiceName);
if (!result.equals(""))

return result;

return result;

A.1.2 DomainOntology.java

package workflow.support;

import java.io.FileInputStream;
import java.io.FileNotFoundException;
import java.io.InputStream;

import java.util.ArrayList;

import java.util.Iterator;

import com.hp.hpl.jena.ontology.OntClass;
import com.hp.hpl.jena.ontology.OntModel;
import com.hp.hpl.jena.ontology.Restriction;
import com.hp.hpl.jena.rdf.model.ModelFactory;

import com.hp.hpl.jena.rdf.model.Resource;

/**

* J000000000000000000
* Qauthor sakai

*/

public class DomainOntology {

private OntModel serviceOnto;
/x*

* Qparam file_name

*/

public DomainOntology(String file_name) {

serviceOnto = ModelFactory.createOntologyModel() ;

InputStream in = null;
try {
in = new FileInputStream(file_name);

} catch (FileNotFoundException e) {
e.printStackTrace();
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serviceOnto.read(in, "");

/%%
*» 00000000000 00O0O0000
* Q@return
*/
public ArrayList<OntClass> searchAllClass() {

ArrayList<OntClass> result = new ArrayList<OntClass>();
OntClass top = serviceOnto
.getOntClass("http://www.owl-ontologies.com/Ontologyl1163589345.owl#Language_Service");
result.add(top);
for (Iterator each = top.listSubClasses(); each.hasNext();) {
OntClass ss = serviceOnto.getOntClass(each.next().toString());
result.add(ss);

return result;

/%%
* JO000000O0O0000O0COO0O00OCOOO00OO0OOO0OO0OOGOOOO00O0
* @param rootClass O OODOOO
* Q@return
*/
public ArrayList<OntClass> searchSubClass(String rootClass) {

ArrayList<OntClass> result = new ArrayList<OntClass>();
OntClass root = serviceOnto
.getOntClass ("http://wuw.owl-ontologies.com/Ontology1163589345.owl#"
+ rootClass);

result.add(root);

for (Iterator each = root.listSubClasses(); each.hasNext();) {
OntClass ss = serviceOnto.getOntClass(each.next().toString());
result.add(ss);

return result;

/%%
* J00000000000O0O0OO0O00CO0OO0O0
* @param className U0 O 0O0O0OO0
* Qreturn
*/
public OntClass searchSuperClass(String className) {
OntClass superClass = null;
OntClass serviceClass = serviceOnto
.getOntClass("http://www.owl-ontologies.com/Ontology1163589345.owl#"

+ className);
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for (Iterator i = serviceClass.listSuperClasses(true); i.hasNext();) {

OntClass ¢ = (OntClass) i.next();

if (!c.isUnionClass() && !c.isIntersectionClass()
&& !c.isComplementClass() && !c.isRestriction()
&& !'c.isAnon()) {
// superClass =
// c.getModel() .getGraph() .getPrefixMapping()
// .shortForm(c.getURI());
superClass = c;

return superClass;

return superClass;

/%%

* J00000000ooooooobobooooo
* 00000000000 00ODOOO00O0000
* @param serviceName OO OOOO0O

* @param inOrQOut Input [0 00 Output

* Q@return

*/

public OntClass searchMessage(String serviceName, String inOrOut) {

OntClass serviceClass = serviceOnto
.getOntClass ("http://www.owl-ontologies.com/Ontology1163589345.owl#"

+ serviceName);
OntClass message = null;

for (Iterator i = serviceClass.listSuperClasses(true); i.hasNext();) {
OntClass ¢ = (OntClass) i.next();
if (c.isRestriction() && checkProperty(c.asRestriction(), inOrQOut)) {

if (c.asRestriction().isAllValuesFromRestriction()) {
message = (OntClass) c.asRestriction()
.asAllValuesFromRestriction() .getAllValuesFrom()
.as(0OntClass.class);
}
if (c.asRestriction().isSomeValuesFromRestriction()) {
message = (OntClass) c.asRestriction()
.asSomeValuesFromRestriction() .getSomeValuesFrom()
.as(0OntClass.class);
}
if (c.asRestriction().isHasValueRestriction()) {
message = (OntClass) c.asRestriction()
.asHasValueRestriction() .getHasValue() .as(

OntClass.class);
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return message;

/%%
*» 00000000000000C0000000O0000000
*» 0000000 ArrayList OO0
* @param messageClass
* Q@return
*/
public ArrayList<OntClass> searchVariables(OntClass messageClass) {
ArrayList<OntClass> result = new ArrayList<OntClass>();

for (Iterator i = messageClass.listSuperClasses(true); i.hasNext();) {
OntClass ¢ = (OntClass) i.next();
if (c.isRestriction() && checkProperty(c.asRestriction(), "Part")) {

if (c.asRestriction().isAllValuesFromRestriction()) {
OntClass oc = (OntClass) c.asRestriction()
.asAllValuesFromRestriction() .getAllValuesFrom()
.as(0OntClass.class);
result.addAll (searchStringORStrings(oc));
¥
if (c.asRestriction().isSomeValuesFromRestriction()) {
OntClass oc = (OntClass) c.asRestriction()
.asSomeValuesFromRestriction() .getSomeValuesFrom()
.as(0OntClass.class);
result.addAll (searchStringORStrings(oc));
}
if (c.asRestriction().isHasValueRestriction()) {
OntClass oc = (OntClass) c.asRestriction()
.asHasValueRestriction() .getHasValue () .as(
OntClass.class);
result.addAll (searchStringORStrings(oc));

return result;

/%%

* restriction 00000000 prop000O0O0OOOODO
* Qparam restriction

* @param prop

* Q@return

*/

public static boolean checkProperty(Restriction restriction, String prop) {
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boolean result = false;
Resource resource = (Resource) restriction.getOnProperty();

if (resource.getModel().shortForm(resource.getURI()).equals(":" + prop))

result = true;

return result;

/%%
* variable U0 0O0O0 Array OO0 000000000 ODOOO
* 000000 Array U0 0O0O0O0O0OO0O0OCOOOOOO
*» 00000000011 0000
* Q@param variableClass
* Q@return
*/
public static OntClass checkArray(OntClass variableClass) {

OntClass arrayClass = null;

for (Iterator i = variableClass.listSuperClasses(true); i.hasNext();) {
OntClass ¢ = (OntClass) i.next();
if (c.isRestriction() && checkProperty(c.asRestriction(), "Array")) {

if (c.asRestriction().isAllValuesFromRestriction()) {
arrayClass = (OntClass) c.asRestriction()
.asAllValuesFromRestriction() .getAl1ValuesFrom()
.as(OntClass.class);
}
if (c.asRestriction().isSomeValuesFromRestriction()) {
arrayClass = (OntClass) c.asRestriction()
.asSomeValuesFromRestriction() .getSomeValuesFrom()
.as(OntClass.class);
}
if (c.asRestriction().isHasValueRestriction()) {
arrayClass = (OntClass) c.asRestriction()
.asHasValueRestriction() .getHasValue() .as(

OntClass.class);

return arrayClass;

VASS

* variable O 0OODO Element DO O0O0O0O00OOOOOOO0OOO

* DO00O0O0O0O0OElement 00000000000 ArrayList 0000
* J00000000nu11 0000

* Qparam variableClass

* Qreturn
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*/
public static ArraylList<OntClass> checkElement(OntClass variableClass) {
ArrayList<OntClass> elementClasses = new ArrayList<OntClass>();

for (Iterator i = variableClass.listSuperClasses(true); i.hasNext();) {
OntClass ¢ = (OntClass) i.next();
if (c.isRestriction()

&& checkProperty(c.asRestriction(), "Element")) {

if (c.asRestriction().isAllValuesFromRestriction()) {
elementClasses.add((OntClass) c.asRestriction()
.asAllValuesFromRestriction() .getAl1ValuesFrom()
.as(OntClass.class));
¥
if (c.asRestriction().isSomeValuesFromRestriction()) {
elementClasses.add((OntClass) c.asRestriction()
.asSomeValuesFromRestriction() .getSomeValuesFrom()
.as(OntClass.class));
}
if (c.asRestriction().isHasValueRestriction()) {
elementClasses.add((OntClass) c.asRestriction()
.asHasValueRestriction() .getHasValue() .as(
OntClass.class));

return elementClasses;

/%%
* J0000000oooooobooooboo
* @param variableClass
* Q@return
*/
public static ArrayList<OntClass> searchStringORStrings(
OntClass variableClass) {
ArrayList<OntClass> stringClass = new ArrayList<OntClass>();

if (checkArray(variableClass) != null) {
stringClass

.addA1l (searchStringORStrings (checkArray(variableClass)));

if (checkElement(variableClass).size() != 0) {
for (int i = 0; i < checkElement(variableClass).size(); i++) {
stringClass.addAll (searchStringORStrings (checkElement (
variableClass).get(i)));

if (checkArray(variableClass) == null
&& checkElement (variableClass).size() == 0) {
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stringClass.add(variableClass);

return stringClass;

/%%
* 00000004
* @param messageClass
* Qparam to
* Q@return
*/
public String makeQuery(OntClass messageClass, OntClass to) {

String result = "";

for (Iterator i = messageClass.listSuperClasses(true); i.hasNext();) {
OntClass ¢ = (OntClass) i.next();
if (c.isRestriction() && checkProperty(c.asRestriction(), "Part")) {

if (c.asRestriction().isAllValuesFromRestriction()) {

OntClass oc = (OntClass) c.asRestriction()
.asAllValuesFromRestriction() .getAl1ValuesFrom()
.as(0OntClass.class);

result = makeQueryImpl(oc, to);

if (result != null) {

if (result.index0f("_") != -1) {
result = result.substring(result.index0f("_") + 1);
}

return result;

}
if (c.asRestriction().isSomeValuesFromRestriction()) {
OntClass oc = (OntClass) c.asRestriction()
.asSomeValuesFromRestriction() .getSomeValuesFrom()
.as(OntClass.class);
result = makeQueryImpl(oc, to);
if (result != null) {
if (result.index0f("_") !'= -1) {
result = result.substring(result.index0f("_") + 1);
}

return result;

}
if (c.asRestriction().isHasValueRestriction()) {
OntClass oc = (OntClass) c.asRestriction()
.asHasValueRestriction() .getHasValue() .as(
OntClass.class);
result = makeQueryImpl(oc, to);
if (result != null) {
if (result.index0f("_") !'= -1) {
result = result.substring(result.index0f("_") + 1);
}

return result;
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return result;

/%%

*» 000000

* @param from

* Q@param to

* Q@return

*/
public static String makeQueryImpl(OntClass from, OntClass to) {

if (from.equals(to)) {
return from.getLocalName();
} else {

if (checkArray(from) != null) {
if (makeQueryImpl(checkArray(from), to) != null) {
return from.getLocalName() + "/"
+ makeQueryImpl (checkArray(from), to);

if (checkElement(from).size() != 0) {
for (int i = 0; i < checkElement(from).size(); i++) {
if (makeQueryImpl(checkElement(from).get(i), to) != null) {
return from.getLocalName() + "/"

+ makeQueryImpl(checkElement (from).get(i), to);

return null;

/%%

*» J0000000ooooboo

* @param oc

* Q@param goal

* Qparam d

* Qparam from

* Q@return

*/

public static int distanceImpl(OntClass oc, OntClass goal, int d,

OntClass from) {
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if (oc.equals(goal))

return 0O;

for (Iterator i = oc.listSuperClasses(true); i.hasNext();) {
OntClass c¢ = (OntClass) i.next();

if (!c.equals(from)
&& !c.isUnionClass()
&& !c.isIntersectionClass()
&& !c.isComplementClass()
&& !c.isRestriction()
&& !c.isAnon()
&& !c.getModel() .shortForm(c.getURI()) .equals(

"rdfs:Resource")) {

int e = distanceImpl(c, goal, d, oc);
if (e >= 0)

return e + 1;

for (Iterator i = oc.listSubClasses(true); i.hasNext();) {

OntClass c¢ = (OntClass) i.next();

if (!c.equals(from)
&& !c.isUnionClass()
&& !c.isIntersectionClass()
&& 'c.isComplementClass()
&& !c.isRestriction()
&& !'c.isAnon()
&& !c.getModel () .shortForm(c.getURI()) .equals(

"rdfs:Resource")) {
int e = distanceImpl(c, goal, d, oc);

if (e >= 0)

return e + 1;

return -1;

}
A.1.3 SearchWSRepository.java

package workflow.support;

import java.io.File;

import java.util.ArrayList;
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import javax.xml.parsers.DocumentBuilder;

import javax.xml.parsers.DocumentBuilderFactory;

import org.w3c.dom.Document;
import org.w3c.dom.Element;

import org.w3c.dom.NodeList;

import com.hp.hpl.jena.ontology.OntModel;
import com.hp.hpl.jena.ontology.OntClass;

/*%
* Wb OOOOOOOOOOOODOOOD webOOOOOOOOOOOODODO
*
* Qauthor s-sakai
*
*/
public class SearchWSRepository {

private String repository;

private DocumentBuilderFactory dbfactory;
private DocumentBuilder builder;

private Document doc;

private Element root;

/%%
* Q@param repositoryFile
* repository 00000 OO0O0O0O0OOODOO
*/
public SearchWSRepository(String repositoryFile) throws Exception {
try {
repository = repositoryFile;
// 00000000000000000O0
dbfactory = DocumentBuilderFactory.newInstance();
// 0000000000000
builder = dbfactory.newDocumentBuilder();
// 00000000 Document 000000000
doc = builder.parse(new File(repositoryFile));
// 00000000

root = doc.getDocumentElement () ;

} catch (Exception e) {

throw e;

/%%
* J00000000 ArrayList 0000OWeb 0O OO0000O0O000O0O0O0OO
*» JO0000o0doooooooooo
* J0000000000 ClassAndWSSet OO OOOO
* Q@param classList
* Q@return ArrayList<ClassAndWSSet>
*/
public ArrayList<ClassAndWSSet> search(ArrayList<String> classList) {
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ArrayList<ClassAndWSSet> result = new ArrayList<ClassAndWSSet>();
NodeList nl = root.getElementsByTagName ("WebService");

for (int i = 0; i < classList.size(); i++) {
String className = classList.get(i);
ArrayList<WSData> list = new ArrayList<WSData>();

for (int s = 0; s < nl.getLength(); s++) {
Element service = (Element) nl.item(s);

if (service.getElementsByTagName("ServiceClass").item(0)
.getFirstChild() .getNodeValue() .equals(className)) {

String name = service.getElementsByTagName ("Name").item(0)
.getFirstChild() .getNodeValue() ;

String serviceClass = service.getElementsByTagName (
"ServiceClass") .item(0) .getFirstChild ()
.getNodeValue();

String wsdl = service.getElementsByTagName ("WSDL") .item(0)
.getFirstChild() .getNodeValue () ;

String operation = service.getElementsByTagName (
"OperationName") .item(0) .getFirstChild ()
.getNodeValue() ;

String location = service.getElementsByTagName("Location")
.item(0) .getFirstChild () .getNodeValue();

// String location = "";

list.add(new WSData(name, serviceClass, wsdl, operation,

location));

ClassAndWSSet set = new ClassAndWSSet(classList.get(i), list);

result.add(set);

return result;

* 00 webOOOOOOOOODODOOOOOOO

* Q@param ServiceName
* Q@return
*/

public String searchServiceClass(String ServiceName) {

String result = "";
NodeList nl = root.getElementsByTagName ("WebService");
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for (int s = 0; s < nl.getLength(); s++) {
Element service = (Element) nl.item(s);

if (service.getElementsByTagName ("Name").item(0).getFirstChild()
.getNodeValue() .equals(ServiceName)) {

return service.getElementsByTagName ("ServiceClass").item(0)

.getFirstChild() .getNodeValue () ;

return result;

/%%
* D0 webOJOOOO WSDLOOOOOOOOO
*
* Qparam webServiceName
* Q@return
*/
public String searchWSDLFile(String webServiceName) {
String wsdlFileUrl = "";
NodeList nl = root.getElementsByTagName ("WebService");
for (int s = 0; s < nl.getLength(); s++) {

Element service = (Element) nl.item(s);

if (service.getElementsByTagName ("Name").item(0).getFirstChild()
.getNodeValue() .equals (webServiceName)) {

return service.getElementsByTagName ("WSDL") .item(0)
.getFirstChild() .getNodeValue();

return wsdlFileUrl;

A.1.4 OntologyWindow.java

package workflow.support;
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import java.util.ArrayList;

import org.eclipse.swt.events.SelectionAdapter;
import org.eclipse.swt.events.SelectionEvent;
import org.eclipse.swt.graphics.Point;

import org.eclipse.swt.widgets.Shell;

import org.eclipse.swt.widgets.Display;
import org.eclipse.swt.widgets.Button;

import org.eclipse.swt.widgets.TableColumn;
import org.eclipse.swt.widgets.TableItem;
import org.eclipse.swt.SWT;

import org.eclipse.swt.widgets.Label;

import org.eclipse.swt.graphics.Rectangle;
import org.eclipse.swt.widgets.Text;

import org.eclipse.swt.widgets.Table;

import org.eclipse.swt.widgets.Combo;

/*x
* OntologyWindow 00D O0O0OO0O0OODODODOOOO GUI
* Qauthor sakai
*
*/
public class OntologyWindow {

private Shell sShell = null;

private Label 1_ontology = null;

private Text t_ontology = null;

private Label 1_service = null;

private Button b_show = null;

private Button b_select = null;

private Label 1_database = null;

private Text t_database = null;

private Table table = null;

private Button b_upper = null;

private String ontology = "";

private String database = "";

private String serviceName = ""; // @jve:decl-index=0:
private Support support;

private ArrayList<String> sub;

private ArrayList<ClassAndWSSet> cawss;
private Combo combo_service = null;
private Button b_setservice = null;
private Text t_preservice = null;
private String preServiceName = "";
private String preServiceClass = "";
private boolean sameClass = false;
private String newServicelocation = "";
private String newServiceOperation = "";
private String newServiceWSDLFile = "";
private boolean hasVariable = false;
private ArrayList<VariablePair> variableResult = null;

private ArrayList<VariableProposal> proposalResult = null;
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/%%
* 0000000
* @param hasVariable JUOODOOOOOOOO true
*/

public OntologyWindow(boolean hasVariable) {

this.hasVariable = hasVariable;

/%%
* Qparam ServiceName
*/
public void popupOntologyWindow(String ServiceName) {

preServiceName = ServiceName;

Display display = Display.getDefault();
createSShell();
sShell.open();

while (!sShell.isDisposed()) {
if (!display.readAndDispatch())
display.sleep();

return;

/%%
* This method initializes sShell
*/

private void createSShell() {

sShell = new Shell(SWT.APPLICATION_MODAL | SWT.SHELL_TRIM);
sShell.setText ("Ontology") ;

sShell.setSize(new Point (518, 415));

sShell.setLayout (null);

1_ontology = new Label(sShell, SWT.NONE);
1_ontology.setBounds(new Rectangle(12, 9, 62, 13));
1_ontology.setText ("Ontology");

t_ontology = new Text(sShell, SWT.BORDER);
t_ontology.setBounds (new Rectangle(88, 8, 286, 17));
1_database = new Label(sShell, SWT.NONE);
1_database.setBounds(new Rectangle(13, 36, 55, 13));
1_database.setText("Database");

t_database = new Text(sShell, SWT.BORDER);
t_database.setBounds(new Rectangle(88, 34, 286, 17));
1_service = new Label(sShell, SWT.NONE);
1_service.setBounds(new Rectangle(13, 78, 58, 15));

1_service.setText ("Service");
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b_show = new Button(sShell, SWT.NONE);

b_upper = new Button(sShell, SWT.NONE);
b_upper.setBounds (new Rectangle(84, 107, 66, 19));
b_upper.setText ("UpperClass") ;

b_select = new Button(sShell, SWT.NONE);
b_select.setBounds(new Rectangle (434, 350, 62, 19));
b_select.setText ("Select");

table = new Table(sShell, SWT.MULTI | SWT.FULL_SELECTION);
table.setHeaderVisible(true);
table.setLinesVisible(true);

table.setBounds(new Rectangle(17, 138, 477, 200));

createCombo_service();

b_setservice = new Button(sShell, SWT.NONE);
b_setservice.setBounds(new Rectangle(391, 37, 46, 17));
b_setservice.setText("Set");

t_preservice = new Text(sShell, SWT.BORDER);
t_preservice.setBounds(new Rectangle(297, 78, 196, 17));
TableColumn coll = new TableColumn(table, SWT.LEFT);

//set 0000000OO
b_setservice
.addSelectionListener(new org.eclipse.swt.events
.SelectionAdapter() {
public void widgetSelected(
org.eclipse.swt.events.SelectionEvent e) {

try {

ontology = t_ontology.getText();
database = t_database.getText();

ArrayList<String> repositoryList =
new ArrayList<String>();
repositoryList.add(database) ;

support = new Support(ontology, repositoryList);

preServiceClass = support

.getServiceClass(preServiceName) ;
t_preservice.setText (preServiceClass);
ArraylList<String> strs = support.getAllClasses();
for (int i = 0; i < strs.size(); i++) {

combo_service.add(strs.get(i));
}

combo_service.select(0);

} catch (Exception el) {

1N
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//000000000000000
combo_service
.addSelectionListener(new org.eclipse.swt.events
.SelectionListener() {
public void widgetSelected(

org.eclipse.swt.events.SelectionEvent e) {
try {

//TableItem item = new TableItem(table,SWT.NULL);
ontology = t_ontology.getText();
database = t_database.getText();

serviceName = combo_service.getText();

table.removeAll();
ArrayList<String> repositoryList =
new ArrayList<String>(Q);
repositorylList.add(database) ;

support = new Support(ontology, repositoryList);
sub = support.getSubClasses(serviceName) ;

cawss = support.getWebServices(sub);

for (int i = 0; i < cawss.size(); i++) {

for (int s = 0; s < cawss.get(i).getWsList()

.size(); s++) {

TableItem item = new TableItem(table,
SWT.NULL) ;
String[] data = {
cawss.get (i) .getWsList() .get(s)
.getServiceClass(),
cawss.get (i) .getWsList().get(s)
.getName (),
cawss.get (i) .getWsList () .get(s)
.getOperationName (),
cawss.get (i) .getWsList () .get(s)
.getLocation()

};
item.setText (data);

} catch (Exception el) {

el.printStackTrace();
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public void widgetDefaultSelected(

org.eclipse.swt.events.SelectionEvent e) {

B;

//show OO0 O0O0ODOOOO
b_show.addSelectionListener(new SelectionAdapter() {
public void widgetSelected(SelectionEvent e) {

try {
ontology = t_ontology.getText();
database = t_database.getText();
serviceName = combo_service.getText();
table.removeAll();
ArrayList<String> repositoryList = new ArrayList<String>();
repositoryList.add(database) ;
support = new Support(ontology, repositoryList);
sub = support.getSubClasses(serviceName) ;
cawss = support.getWebServices(sub);
for (int i = 0; i < cawss.size(); i++) {
for (int s = 0; s < cawss.get(i).getWsList().size(); s++) {
TableItem item = new TableItem(table, SWT.NULL);
String[] data = {
cawss.get (i) .getWsList() .get(s)
.getServiceClass(),
cawss.get (i) .getWsList () .get(s).getName(),

nn };
item.setText (data);

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

B
//uwpper OO 0O0OOOODO

b_upper

.addSelectionListener(new org.eclipse.swt.events
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.SelectionAdapter() {
public void widgetSelected(

org.eclipse.swt.events.SelectionEvent e) {

try {
serviceName = support.getSuperClass(serviceName) ;
combo_service.setText (serviceName) ;
table.removeAll();
ArrayList<String> repositoryList =
new ArrayList<String>();
repositoryList.add(database);

support = new Support(ontology, repositoryList);
sub = support.getSubClasses(serviceName) ;

cawss = support.getWebServices(sub);

for (int i = 0; i < cawss.size(); i++) {

for (int s = 0; s < cawss.get(i).getWsList()

.size(); s++) {

Tableltem item = new TableItem(table,
SWT.NULL) ;
String[] data = {
cawss.get (i) .getWsList () .get(s)
.getServiceClass(),
cawss.get (i) .getWsList () .get(s)
.getName(),
cawss.get (i) .getWsList () .get(s)
.getOperationName (),
cawss.get (i) .getWsList () .get(s)
.getLocation()

};
item.setText (data);

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

B

//select UOOOOOOODO
b_select
.addSelectionListener(new org.eclipse.swt.events
.SelectionAdapter() {
public void widgetSelected(
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org.eclipse.swt.events.SelectionEvent e) {

TableItem[] serviceInfo = table.getSelection();

serviceName = serviceInfo[0].getText(1);
newServiceLocation = serviceInfo[0].getText(3);
newServiceOperation = serviceInfo[0].getText(2);

newServiceWSDLFile = support.getWSDLFile(serviceName) ;
if (hasVariable) {

if (!preServiceClass.equals(serviceInfo[0]
.getText(0))) {

sameClass = false;

ArrayList<VariablePair> vp =
new ArrayList<VariablePair>();

ArrayList<VariableProposal> proposal = null;

proposal = support.getVariablesPropasal(
t_preservice.getText(), serviceInfo[0]
.getText (0), "Input");

proposal.addAll (support.getVariablesPropasal(
t_preservice.getText(), serviceInfo[O0]
.getText (0), "Output"));

ReassignmentWindow sp = new ReassignmentWindow();

sp.popUpReassignmentWindow (proposal) ;
proposalResult = sp.getList();

} else {

sameClass = true;

} else {

sShell.dispose();
B

String[] cols = { "service", "WebService", "operator", "location" };
coll.setText(cols[0]);

coll.setWidth(130);

TableColumn col2 = new TableColumn(table, SWT.LEFT);
col2.setText(cols[1]);

col2.setWidth(100);

TableColumn col3 = new TableColumn(table, SWT.LEFT);

col3.setText (cols[2]);
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col3.setWidth(100);

TableColumn col4 = new TableColumn(table, SWT.LEFT);
col4d.setText(cols[3]);

cold.setWidth(300);

/%%
* This method initializes combo_service
*
*/
private void createCombo_service() {
combo_service = new Combo(sShell, SWT.NONE);
combo_service.setBounds(new Rectangle(83, 77, 183, 17));

public String getServiceName() {

return serviceName;

public void setServiceName(String serviceName) {

this.serviceName = serviceName;

public boolean isSameClass() {

return sameClass;

public void setSameClass(boolean sameClass) {

this.sameClass = sameClass;

public String getNewServiceLocation() {

return newServiceLocation;

public void setNewServiceLocation(String newServiceLocation) {

this.newServicelocation = newServiceLocation;

public String getNewServiceOperation() {

return newServiceOperation;

public void setNewServiceOperation(String newServiceOperation) {

this.newServiceOperation = newServiceOperation;

public String getNewServiceWSDLFile() {

return newServiceWSDLFile;
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public void setNewServiceWSDLFile(String newServiceWSDLFile) {

this.newServiceWSDLFile = newServiceWSDLFile;

public ArrayList<VariablePair> getVariableResult() {

return variableResult;

public void setVariableResult(ArrayList<VariablePair> variableResult) {

this.variableResult = variableResult;

public ArrayList<VariableProposal> getProposalResult() {

return proposalResult;

public void setProposalResult(ArraylList<VariableProposal> proposalResult) {
this.proposalResult = proposalResult;

A.1.5 ReassignmentWindow.java
package workflow.support;

import java.util.ArrayList;

import org.eclipse.swt.graphics.Point;
import org.eclipse.swt.widgets.Shell;
import org.eclipse.swt.widgets.Display;
import org.eclipse.swt.widgets.Table;
import org.eclipse.swt.widgets.TableColumn;
import org.eclipse.swt.widgets.TableItem;
import org.eclipse.swt.SWT;

import org.eclipse.swt.graphics.Rectangle;
import org.eclipse.swt.widgets.Button;

import org.eclipse.swt.widgets.Text;

/**
* ReassignmentWindow 000000000 0O0OOOO GUI

*

* Qauthor sakai

*
*/

public class ReassignmentWindow {
private Shell sShell = null;

private Table table_reassignment = null;

private Button b_edit = null;

A-25



private Text t_preassign = null;

private Text t_followassign = null;

private Button b_update = null;

private Button b_ok = null;

private Button b_refused = null;

private ArrayList<VariableProposal> list = null; // @jve:decl-index=0:
private String prelnputMessage = "";

private String preOutputMessage = "";

private String newInputMessage = "";

private String newOutputMessage = "";

/%%
* ReassignmentWindow OO OO0
*
* Qparam variablePairList
*/
public void popUpReassignmentWindow (
Arraylist<VariableProposal> variablePairList) {

list = variablePairList;
Display display = Display.getDefault();

createSShell();
sShell.open();

while (!sShell.isDisposed()) {
if (!display.readAndDispatch())
display.sleep();

/x%
* This method initializes sShell
*/
private void createSShell() {
sShell = new Shell(SWT.APPLICATION_MODAL | SWT.SHELL_TRIM);
sShell.setText ("Reassignment") ;
sShell.setSize(new Point (478, 304));
sShell.setLayout (null);
table_reassignment = new Table(sShell, SWT.FULL_SELECTION);
table_reassignment.setHeaderVisible(true);
table_reassignment.setLinesVisible(true);

table_reassignment.setBounds(new Rectangle(29, 18, 360, 171));

String[] cols = { "I/0", "Previous", "New" };

TableColumn coll = new TableColumn(table_reassignment, SWT.LEFT);
TableColumn col2 = new TableColumn(table_reassignment, SWT.LEFT);
TableColumn col3 = new TableColumn(table_reassignment, SWT.LEFT);
coll.setText(cols[0]);

coll.setWidth(40);

col2.setText(cols[1]);
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col2.setWidth(160);
col3.setText(cols[2]);
col3.setWidth(160);

for (int s = 0; s < list.size(); s++) {

TableItem item = new TableItem(table_reassignment, SWT.NULL);
String io = "";
if (list.get(s).getDirection().equals("Input")) {
io = "IN";
prelnputMessage = list.get(s).getBefore().getMessage();
newInputMessage = list.get(s).getProposal().getMessage();
} else {
io = "OUT";
preOutputMessage = list.get(s).getBefore().getMessage();
newOutputMessage = list.get(s).getProposal().getMessage();

}
String[] data = {
io,
list.get(s) .getBefore() .getVariable() + ":"
+ list.get(s) .getBefore().getQuery(),
list.get(s).getProposal().getVariable() + ":"
+ list.get(s).getProposal().getQuery() };
item.setText (data);
}
b_edit = new Button(sShell, SWT.NONE);
b_edit.setBounds(new Rectangle(412, 18, 51, 17));
b_edit.setText ("Edit");

t_preassign = new Text(sShell, SWT.BORDER);
t_preassign.setBounds(new Rectangle(70, 210, 157, 16));
t_followassign = new Text(sShell, SWT.BORDER);
t_followassign.setBounds(new Rectangle(234, 210, 155, 17));
b_update = new Button(sShell, SWT.NONE);
b_update.setBounds (new Rectangle (410, 209, 53, 20));
b_update.setText ("Update") ;

b_ok = new Button(sShell, SWT.NONE);
b_ok.setBounds (new Rectangle(345, 242, 55, 20));
b_ok.setText ("0OK") ;

b_refused = new Button(sShell, SWT.NONE);
b_refused.setBounds(new Rectangle (411, 242, 52, 20));
b_refused.setText ("Refused") ;

// edit 000000000
b_edit
.addSelectionListener(new org.eclipse.swt.events
.SelectionAdapter() {
public void widgetSelected(

org.eclipse.swt.events.SelectionEvent e) {
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TableItem[] serviceInfo = table_reassignment
.getSelection();

t_preassign.setText(serviceInfo[0].getText(1));

t_followassign.setText(serviceInfo[0].getText(2));

B;

// update DO O 0OO0D0OO0O
b_update
.addSelectionListener(new org.eclipse.swt.events
.SelectionAdapter() {
public void widgetSelected(
org.eclipse.swt.events.SelectionEvent e) {
TableItem[] items = table_reassignment.getItems();
int selectionIndex = table_reassignment
.getSelectionIndex(); // OO0OOOOO0DOOO
String[] data = { items[selectionIndex].getText(0),
t_preassign.getText(), t_followassign.getText() };
// TableItem OO O OODOO

if (selectionIndex == -1) {

return; // 00000

} else {
String preVariable = "";
String preQuery = "";

String newVariable =

String newQuery = "";

if (t_preassign.getText().split(":").length == 1) {
preVariable = t_preassign.getText().split(":")[0];

} else if (t_preassign.getText().split(":").length == 2) {
preVariable = t_preassign.getText().split(":")[0];
preQuery = t_preassign.getText().split(":")[1];

if (t_followassign.getText().split(":").length == 1) {
newVariable = t_followassign.getText().split(
|l:l|) [O];
} else if (t_followassign.getText().split(":").length == 2) {
newVariable = t_followassign.getText().split(
") [0];
newQuery = t_followassign.getText().split(":")[1];

if (items[selectionIndex].getText(0).equals("IN")) {
list.set(selectionIndex, new VariableProposal(
prelnputMessage, preVariable, preQuery,
newlnputMessage, newVariable, newQuery,
"Input"));
} else {
list.set(selectionIndex, new VariableProposal(
preOQutputMessage, preVariable,

preQuery, newOutputMessage,
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newVariable, newQuery, "Output"));

items[selectionIndex] .setText (data);

B

// ok000000000
b_ok
.addSelectionListener(new org.eclipse.swt.events
.SelectionAdapter() {
public void widgetSelected(

org.eclipse.swt.events.SelectionEvent e) {
sShell.dispose();
B
// refuse 000000000
b_refused
.addSelectionListener(new org.eclipse.swt.events
.SelectionAdapter() {
public void widgetSelected(
org.eclipse.swt.events.SelectionEvent e) {
list = null;

sShell.dispose();

B

public ArrayList<VariableProposal> getList() {

return list;

public void setList(ArrayList<VariableProposal> list) {
this.list = list;

A.1.6 ClassAndWSSet.java

package workflow.support;
import java.util.ArrayList;

/*%

* Qauthor sakai
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*(J 0000000000000 0000 webOOOOOoOooOooOOoOODODOODOO
*/
public class ClassAndWSSet {

private String ontClass;

private ArrayList<WSData> wsList;

/%%
*» JO000000
* @param oc OntClass OO0
* @param list D OO0O0O0D0O WebService OO ODODOO
*/
public ClassAndWSSet(String oc, ArrayList<WSData> list) {
ontClass = oc;

wsList = list;

public String getOntClass() {

return ontClass;

public ArrayList<WSData> getWsList() {

return wsList;

public void setOntClass(String ontClass) {

this.ontClass = ontClass;

public void setWsList(ArrayList<WSData> wsList) {

this.wsList = wsList;

A.1.7 MessageAndVariable.java

package workflow.support;

/**
* 000000000oo0ooooooooooo
* Qauthor sakai
*/
public class MessageAndVariableAndQuery {

private String message;
private String variable;

private String query;

/%%

* JO000000

* @param m 00000
* @param v 00
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* @param q OO0
*/
public MessageAndVariableAndQuery(String m, String v, String q) {
this.message = m;
this.variable = v;

this.query = q;

public String getMessage() {

return message;

public void setMessage(String message) {

this.message = message;

public String getVariable() {

return variable;

public void setVariable(String variable) {

this.variable = variable;

public String getQuery() {

return query;

public void setQuery(String query) {
this.query = query;

A.1.8 VariableAndQuery.java

package workflow.support;
import java.util.ArrayList;
import com.hp.hpl.jena.ontology.OntClass;

/**
* 0000000000oooo
* Qauthor sakai
*/
public class VariableAndQuery {

private OntClass variable;

private ArrayList<OntClass> path;

/**
* 0000000
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* Qparam v
* Q@param p
*/
public VariableAndQuery(OntClass v, OntClass p) {
this.variable = v;
this.path.add(p);

public ArrayList<OntClass> getPath() {

return path;

public void setPath(ArrayList<OntClass> path) {
this.path = path;

public OntClass getVariable() {

return variable;

public void setVariable(OntClass variable) {

this.variable = variable;

A.1.9 VariablePair.java

package workflow.support;

/*%

* JO00O00O0OO00OOooo
* Qauthor sakai

*/

public class VariablePair {

private String direction;
private String preVariable;

private String folVariable;

/%%
* 0000000
* Qparam d
* Qparam pre
* Q@param fol
*/
public VariablePair(String d, String pre, String fol)
direction = d;
preVariable = pre;
folVariable = fol;

public String getFolVariable() {
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return folVariable;

public void setFolVariable(String folVariable) {
this.folVariable = folVariable;

public String getPreVariable() {

return preVariable;

public void setPreVariable(String preVariable) {

this.preVariable = preVariable;

public String getDirection() {

return direction;

public void setDirection(String direction) {

this.direction = direction;

A.1.10 VariableProposal.java

package workflow.support;

/**

* JO0000OO0oOooooooooooDo
* Qauthor sakai

*/

public class VariableProposal {

private String direction;
private MessageAndVariableAndQuery before;

private MessageAndVariableAndQuery proposal;

/%%
* 0000000
* Q@param b before
* Q@param p proposal
* Qparam d direction
*/
public VariableProposal(MessageAndVariableAndQuery b,
MessageAndVariableAndQuery p, String d) {

direction = d;

before = b;

proposal = p;
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/**
* JO0ooood

* @param beforeMessage
* @param beforeVariable
* Qparam beforeQuery
* Q@param proposalMessage
* @param proposalVariable
* Q@param proposalQuery
* Qparam d
*/
public VariableProposal(String beforeMessage, String beforeVariable,
String beforeQuery, String proposalMessage,

String proposalVariable, String proposalQuery, String d) {

direction = d;
if (beforeVariable.equals(beforeQuery)) {
before = new MessageAndVariableAndQuery(beforeMessage,
beforeVariable, "");
} else {
before = new MessageAndVariableAndQuery(beforeMessage, beforeQuery
.split("/") [0], beforeQuery);

if (proposalVariable.equals(proposalQuery)) {
proposal = new MessageAndVariableAndQuery(proposalMessage,
proposalVariable, "");
} else {
proposal = new MessageAndVariableAndQuery(proposalMessage,

proposalQuery.split("/") [0], proposalQuery);

public MessageAndVariableAndQuery getBefore() {

return before;

public void setBefore(MessageAndVariableAndQuery before) {

this.before = before;

public MessageAndVariableAndQuery getProposal() {

return proposal;

public void setProposal(MessageAndVariableAndQuery proposal) {

this.proposal = proposal;

public String getDirection() {

return direction;
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public void setDirection(String direction) {

this.direction = direction;

A.1.11 WSData.java

package workflow.support;

VLS

* WebOODOODOOOOOOOODODOO
* WebO0ODOODOOOOOOOOODDO
* Qauthor sakai

*/
public class WSData {

private String name;
private String serviceClass;
private String wsdl;
private String operationName;

private String location;

/%%
* 000000d
*
* Q@param serviceName
* Qparam sClass
* Qparam url
* Q@param operation
* Q@param locate
*/
public WSData(String serviceName, String sClass, String url,

String operation, String locate) {

serviceClass = sClass;
name = serviceName;

wsdl = url;

operationName = operation;

location = locate;

public String getName() {

return name;

public void setName(String name) {

this.name = name;

public String getOperationName() {

A-35



return operationName;

public void setOperationName(String operationNames) {

this.operationName = operationNames;

public String getServiceClass() {

return serviceClass;

public void setServiceClass(String serviceClass) {

this.serviceClass = serviceClass;

public String getWsdl() {

return wsdl;

public void setWsdl(String wsdl) {
this.wsdl = wsdl;

public String getLocation() {

return location;

public void setLocation(String location) {

this.location = location;

}
A.1.12 BPEL Designer Editor OO0 O000O0OO0OO

protected Composite createOntologyWidgets(Composite top, Composite parent) {
FlatFormData data;

final Composite composite = operationComposite =
createFlatFormComposite (parent) ;
data = new FlatFormData();
if (top == null) {

data.top = new FlatFormAttachment (0, IDetailsAreaConstants.VSPACE);
} else {

data.top = new FlatFormAttachment(top, IDetailsAreaConstants.VSPACE);
}
data.left = new FlatFormAttachment (0, IDetailsAreaConstants.HSPACE);
data.right = new FlatFormAttachment (SPLIT_POINT, -SPLIT_POINT_OFFSET);

composite.setLayoutData(data);

ontologyLabel = wf.createLabel(composite, "Ontology:");
ontologyText = wf.createText(composite, "", SWT.NONE);

ontologyButton = wf.createButton(composite, Ontology s

SWT.CENTER | SWT.DOWN) ;
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// Provide Content Assist for the variables
OperationContentProvider provider = new OperationContentProvider();
ModelContentProposalProvider proposalProvider;
proposalProvider = new ModelContentProposalProvider (
new ModelContentProposalProvider.ValueProvider() {
public Object value() {
return getInput();
}

}, provider);

RunnableProposal proposal3 = new RunnableProposal() {
public String getLabel() {

return "proposal";

public void run() {
int direction = isInvoke ? ModelHelper.OUTGOING
: ModelHelper.INCOMING;
getCommandFramework () .execute (

new SetVariableCommand(getInput(), null, direction));
};

proposalProvider.addProposalToEnd (new Separator());
proposalProvider.addProposalToEnd (getWSDLEdit ()) ;
proposalProvider.addProposalToStart (proposal3);

final FieldAssistAdapter contentAssist = new FieldAssistAdapter(
ontologyText, fTextContentAdapter, proposalProvider, null, null);
//contentAsiist
contentAssist.setLabelProvider (new ModelLabelProvider());
contentAssist.setPopupSize(new Point (300, 100));
contentAssist.setFilterStyle(ContentProposalAdapter.FILTER_CUMULATIVE) ;
contentAssist
.setProposalAcceptanceStyle(ContentProposalAdapter
.PROPOSAL_REPLACE) ;
contentAssist.addContentProposalListener (getWSDLEdit());

contentAssist

.addContentProposalListener (new IContentProposallistener() {

public void proposalAccepted(
IContentProposal chosenProposal) {
if (chosenProposal.getContent() == null) {
return;
}
Operation oper = null;
try {
oper = (Operation) ((Adapter) chosenProposal)
.getTarget () ;
} catch (Throwable t) {

return;
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}

List list = basicCommandList(getInput(),
IGNORE_PARTNER_LINK, oper);
CompoundCommand cmd = new CompoundCommand() ;

cmd. getCommands () .addA11(1list) ;

getCommandFramework () .execute (cmd) ;

B

//000000
ontologyButton.addListener (SWT.Selection, new Listener() {
public void handleEvent (Event event) {

String inV = inputVariableText.getText();
String outV = outputVariableText.getText();

Variable prelnputV = ((Invoke) getInput()).getInputVariable();
Variable preOutputV = ((Invoke) getInput()).getOutputVariable();

boolean hasVariable = false;

if ('inV.equals("") && 'outV.equals(""))

hasVariable = true;

boolean hasPartnerLink = false;
if (!partnerName.getText().equals(""))

hasPartnerLink = true;

OntologyWindow OW1 = new OntologyWindow(hasVariable);
0W1.popupOntologyWindow (interfaceName.getText());

//namespace 00 location 000

Map nameSpace = BPELUtils
.getAllNamespacesForContext (ModelHelper
.getProcess(modelObject));
Set set = nameSpace.keySet();

Iterator iterator = set.iterator();

boolean hasNameSpace = false;

String location = OW1.getNewServiceLocation();
Object object = null;

while (iterator.hasNext()) {

object = iterator.next();

if (location.equals(nameSpace.get(object))) {
hasNameSpace = true;

break;

String nameSpaceNumber = "";
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if (hasNameSpace) {//namespace 0000
nameSpaceNumber = object.toString();
} else {//namespace 00O

Process process = ModelHelper.getProcess(getInput());
BPELUtils.setNamespacePrefix(process, location, "ns"
+ nameSpace.size());

nameSpaceNumber = "ns" + nameSpace.size();

//Import 00O
Import imp = BPELFactory.eINSTANCE.createImport();

imp.setImportType ("http://schemas.xmlsoap.org/wsdl/");
imp.setLocation(0W1.getNewServiceWSDLFile()) ;

imp.setNamespace (OW1.getNewServiceLocation());

AddImportCommand cmd = new AddImportCommand(ModelHelper
.getProcess(getInput()), imp);

if (cmd.canDoExecute()
&& cmd.wouldCreateDuplicateImport() == false) {

getCommandFramework () .execute (cmd) ;

//Import OO0
Import imp = BPELFactory.eINSTANCE.createImport();

imp.setImportType ("http://schemas.xmlsoap.org/wsdl/");

imp.setLocation("yumiyumi") ;

AddImportCommand cmdy = new AddImportCommand(ModelHelper
.getProcess(getInput()), imp);

if (cmdy.canDoExecute()
&& cmdy.wouldCreateDuplicateImport() == false) {

getCommandFramework () . execute (cmdy) ;

//partnerLink 0 00O
PartnerLink pl = BPELFactory.eINSTANCE.createPartnerLink();
//pl.setName("sss");

//PortType 000
List elements = ModelHelper.getDefinitions(modelObject);

IStructuredContentProvider contentProvider = null;
GatedContentProvider portTypeContentProvider;
portTypeContentProvider = new GatedContentProvider(

new PortTypeContentProvider());
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CompositeContentProvider ccp = new CompositeContentProvider();
ccp.add(new PartnerLinkTypeContentProvider());
ccp.add (portTypeContentProvider) ;

contentProvider = ccp;

Object[] ee = contentProvider.getElements(elements);

PortType portType = null;

for (int i = 0; i < ee.length; i++) {

if (ee[i] instanceof PortType) {

if (((PortType) eelil).getQName().getLocalPart()
.equals(0OW1.getServiceName (D)) {
portType = (PortType) eelil;

break;

PartnerLinkType plt = PartnerlinktypeFactory.eINSTANCE
.createPartnerLinkType() ;
plt.setName(OW1.getServiceName() + "PLT");

Role rolel = PartnerlinktypeFactory.eINSTANCE.createRole();
rolel.setName (OW1.getServiceName() + "Role");
rolel.setPortType (portType) ;

plt.getRole() .add(rolel);

BPELEditor fEditor = ModelHelper.getBPELEditor(getInput());

Definition artifactsDefinition = fEditor
.getArtifactsDefinition();

CompoundCommand cmd = new CompoundCommand() ;

// We add the import into the artifacts now,

//because code relies on diving through

// WSDL imports to find portTypes etc.

// 1. Add WSDL import to the artifacts file
//(again, this is a noop if already exists).
cmd
.add (new AddWSDLImportCommand(artifactsDefinition,
portType));

// 2. Create the new Partner Link Type in the artifacts file.
cmd . add (new CreatePartnerLinkTypeCommand(artifactsDefinition,
plt));

fEditor.getCommandFramework () .execute(cmd) ;
pl.setName (OW1.getServiceName() + "PL");
pl.setPartnerLinkType (plt);

pl.setPartnerRole(rolel);
// ask for partner link type
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List cmds = basicCommandList(getInput(), pl, null);

cmds.add (0, new AddPartnerLinkCommand(ModelHelper
.getContainingScope (getInput()), pl));

//

CompoundCommand cmdl = new CompoundCommand() ;

cmdl.getCommands () .addAll (cmds) ;

getCommandFramework() .execute(cmdl) ;

List oList = portType.getOperations();
Operation oper = null;

for (int i = 0; i < oList.size(); i++) {

//if (((Operation)oList.get(i)).getName() .equals
//(0W1.getNewServiceOperation())){
if (((Operation) oList.get(i)).getName().equals(
0W1.getNewServiceOperation())) {
oper = (Operation) oList.get(i);

break;

List list = basicCommandList(getInput(), IGNORE_PARTNER_LINK,
oper) ;

CompoundCommand cmd2 = new CompoundCommand() ;

cmd2. getCommands () .addA11(1list);

getCommandFramework() .execute(cmd2) ;
if ('hasPartnerLink) {
// Input 000000
createVariable2(getInput(), OWl.getServiceName ()
+ "Response", ModelHelper.INCOMING) ;
// Output 00O OO0
createVariable2(getInput(), OWl.getServiceName ()
+ "Request", ModelHelper.OUTGOING) ;
} else {
if (hasVariable) {
if (OW1.isSameClass()) {
CompoundCommand cmd3 = new CompoundCommand() ;
cmd3.add(new SetVariableCommand(getInput(),
prelnputV, ModelHelper.OUTGOING)) ;
cmd3.add (new SetVariableCommand(getInput(),
preOutputV, ModelHelper.INCOMING)) ;

getCommandFramework () .execute (cmd3) ;

} else {
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// Input 000000
createVariable2(getInput(), outV + "2"
+ OWl.getServiceName() + "Response",
ModelHelper.INCOMING) ;

// Output DO 0000
createVariable2(getInput(), inV + "2"
+ OWl.getServiceName() + "Request",
ModelHelper.OUTGOING) ;

Process flow = ModelHelper.getProcess(getInput());

Sequence seq = (Sequence) flow.getActivity();

Variable newInputV = ((Invoke) getInput())
.getInputVariable();

Variable newOutputV = ((Invoke) getInput())
.getOutputVariable();

changeVariable(seq, OW1.getProposalResult(),

prelnputV, preOutputV, newInputV,
newOutputV) ;

} else {
// Input 000000
createVariable2(getInput (), OW1.getServiceName()
+ "Response", ModelHelper.INCOMING) ;
// Output DO ODO0OO

createVariable2(getInput(), OWl.getServiceName()
+ "Request", ModelHelper.OUTGOING);

b
ontologyText.addListener (SWT.KeyDown, new Listener() {
public void handleEvent(Event event) {
if (event.keyCode == SWT.CR) {

ontologyName = ontologyText.getText();
findAndSetOperation(ontologyText.getText());

B;
// end of content assist

//Form OO OO0
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data = new FlatFormData();

data.right = new FlatFormAttachment (100, 0);

data.top = new FlatFormAttachment (ontologyText, +2, SWT.TOP);
data.bottom = new FlatFormAttachment (ontologyText, -2, SWT.BOTTOM);
ontologyButton.setLayoutData(data) ;

data = new FlatFormData();

data.left = new FlatFormAttachment (0, BPELUtil.calculateLabelWidth(
ontologyLabel, STANDARD_LABEL_WIDTH_SM));

data.right = new FlatFormAttachment (ontologyButton, 0);

ontologyText.setLayoutData(data);

data = new FlatFormData();

data.left = new FlatFormAttachment (0, 0);

data.right = new FlatFormAttachment (ontologyText,
-IDetailsAreaConstants.HSPACE) ;

data.top = new FlatFormAttachment(ontologyText, O, SWT.CENTER);

ontologyLabel.setLayoutData(data) ;

return composite;

void createVariable2(EObject ref, String name, int direction) {
Variable variable = BPELFactory.eINSTANCE.createVariable();

if (name == null) {

name = plainLabelWordFor(direction) ;

// set name and type
//variable.setName ( nameDialog.getValue() );

variable.setName (name) ;

Object type = ModelHelper.getVariableType(getInput(), direction);
if (type !'= null && type instanceof Message) {
variable.setMessageType ((Message) type);

// create the variable and then set the input variable to it.
CompoundCommand cmd = new CompoundCommand() ;
cmd.add(new AddVariableCommand(ref, variable));

cmd.add (new SetVariableCommand(getInput(), variable, direction));
getCommandFramework () .execute(cmd) ;
void changeVariable(Sequence seq, ArrayList<VariableProposal> list,
Variable prelnputVariable, Variable preOutputVariable,

Variable newInputVariable, Variable newOutputVariable) {

EList alist = seq.getActivities();
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for (int i = 0; i < aList.size(); i++) {

if (alist.get(i) instanceof Assign) {

Assign assign = (Assign) alist.get(i);

EList copyList = assign.getCopy();

for (int ¢ = 0; c < copylList.size(); c++) {

Copy copy = (Copy) copyList.get(c);
From from = copy.getFrom() ;
if (from.getVariable().equals(prelnputVariable)) {

String partName = from.getPart().getName();
for (int n = 0; n < list.size(); n++) {

if (from.getQuery() == null) {

if (list.get(n).getBefore().getVariable()
.equals(partName)) {

from.setVariable(newInputVariable) ;
Part part = null;
part = (Part) newInputVariable
.getMessageType () .getPart (
list.get(n) .getProposal()
.getVariable());
from.setPart (part) ;
if (!list.get(n).getProposal().getQuery()
.equals("")) {
Query queryObject = BPELFactory.eINSTANCE
.createQuery() ;
queryObject
.setQueryLanguage (IBPELUIConstants
.EXPRESSION_LANGUAGE_XPATH) ;
queryObject.setValue(list.get (n)
.getProposal () .getQuery());
from.setQuery(queryObject) ;

}
} else {

if (list.get(n).getBefore().getVariable()
.equals(partName)
&& from.getQuery() .getValue().equals(
list.get(n).getBefore()
.getQuery())) {

from.setVariable(newInputVariable) ;

Part part = null;

A-44



part = (Part) newInputVariable
.getMessageType () . getPart(
list.get(n) .getProposal()
.getVariable());
from.setPart(part);
if (!list.get(n).getProposal().getQuery()
.equals("") {
Query queryObject = BPELFactory.eINSTANCE
.createQuery();
queryObject
.setQueryLanguage (IBPELUIConstants
.EXPRESSION_LANGUAGE_XPATH) ;
queryObject.setValue(list.get(n)
.getProposal () .getQuery());
from.setQuery(queryObject) ;

if (from.getVariable().equals(preOutputVariable)) {

String partName = from.getPart().getName();
for (int n = 0; n < list.size(); n++) {

if (from.getQuery() == null) {

if (list.get(n).getBefore().getVariable()
.equals(partName)) {

from.setVariable(newOutputVariable) ;
Part part = null;
part = (Part) newOutputVariable
.getMessageType () .getPart (
list.get(n) .getProposal()
.getVariable());
from.setPart (part) ;
if (!list.get(n).getProposal().getQuery()
.equals("")) {
Query queryObject = BPELFactory.eINSTANCE
.createQuery();
queryObject
.setQueryLanguage (IBPELUIConstants
.EXPRESSION_LANGUAGE_XPATH) ;
queryObject.setValue(list.get(n)
.getProposal() .getQuery());
from.setQuery(queryObject) ;
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}
} else {

if (list.get(n).getBefore().getVariable()
.equals(partName)
&& from.getQuery() .getValue() .equals(
list.get(n).getBefore()
.getQuery())) {

from.setVariable (newOutputVariable);
Part part = null;
part = (Part) newOutputVariable
.getMessageType () .getPart (
list.get(n) .getProposal()
.getVariable());
from.setPart(part);
if (!list.get(n).getProposal().getQuery()
.equals("")) {
Query queryObject = BPELFactory.eINSTANCE
.createQuery();
queryObject
.setQueryLanguage (IBPELUIConstants
.EXPRESSION_LANGUAGE_XPATH) ;
queryObject.setValue(list.get (n)
.getProposal() .getQuery());
from.setQuery(queryObject) ;

To to = copy.getTo();
if (to.getVariable().equals(preInputVariable)) {

String partName = to.getPart().getName();
for (int n = 0; n < list.size(); n++) {

if (to.getQuery() == null) {

if (list.get(n).getBefore().getVariable()
.equals(partName)) {

to.setVariable(newInputVariable);
Part part = null;
part = (Part) newInputVariable
.getMessageType () .getPart (
list.get(n).getProposal()
.getVariable());
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to.setPart(part) ;
if (!list.get(n).getProposal().getQuery()
.equals("")) {
Query queryObject = BPELFactory.eINSTANCE
.createQuery();
queryObject
.setQueryLanguage (IBPELUIConstants
.EXPRESSION_LANGUAGE_XPATH) ;
queryObject.setValue(list.get(n)
.getProposal () .getQuery());
to.setQuery(queryObject);

}
} else {

if (list.get(n).getBefore().getVariable()
.equals(partName)
&& to.getQuery().getValue().equals(
list.get(n).getBefore()
.getQuery())) {

to.setVariable(newInputVariable) ;
Part part = null;
part = (Part) newInputVariable
.getMessageType () . getPart(
list.get(n) .getProposal ()
.getVariable());
to.setPart(part) ;
if (!list.get(n).getProposal().getQuery()
.equals("")) {
Query queryObject = BPELFactory.eINSTANCE
.createQuery();
queryObject
.setQueryLanguage (IBPELUIConstants
.EXPRESSION_LANGUAGE_XPATH) ;
queryObject.setValue(list.get(n)
.getProposal () .getQuery());
to.setQuery(queryObject) ;

if (to.getVariable().equals(preOutputVariable)) {

String partName = to.getPart().getName();

for (int n = 0; n < list.size(); n++) {
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if (to.getQuery() == null) {

if (list.get(n).getBefore().getVariable()
.equals(partName)) {

to.setVariable (newOutputVariable);
Part part = null;
part = (Part) newOutputVariable
.getMessageType () . getPart(
list.get(n) .getProposal ()
.getVariable());
to.setPart(part) ;
if (!list.get(n).getProposal().getQuery()
.equals("")) {
Query queryObject = BPELFactory.eINSTANCE
.createQuery();
queryObject
.setQueryLanguage (IBPELUIConstants
.EXPRESSION_LANGUAGE_XPATH) ;
queryObject.setValue(list.get (n)
.getProposal () .getQuery());
to.setQuery(queryObject) ;

}
} else {

if (list.get(n).getBefore().getVariable()
.equals (partName)
&& to.getQuery() .getValue() .equals(
list.get(n).getBefore()
.getQuery())) {

to.setVariable(newOutputVariable) ;
Part part = null;
part = (Part) newOutputVariable
.getMessageType () .getPart (
list.get(n) .getProposal()
.getVariable());
to.setPart(part);
if (!list.get(n).getProposal().getQuery()
.equals("")) {
Query queryObject = BPELFactory.eINSTANCE
.createQuery();
queryObject
.setQueryLanguage (IBPELUIConstants
.EXPRESSION_LANGUAGE_XPATH) ;
queryObject.setValue(list.get (n)
.getProposal () .getQuery());
to.setQuery(queryObject) ;
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