Web

18

10



Web
SOAP
CORBA DCOM

SOAP

Web

Web

Web

SOAP XML

Web

XML

Web

SOAP



RPC(Remote Procedure Call)

Java RMI

10

3

SOAP

Web

Web

SOAP

RPC

XML
SOAP

Web

Web

i



il

Performance Improvement of Web Services by
Context-Aware Communication
Tkuo MATSUMURA
Abstract
Web Services generally use SOAP protocol for data exchange to ensure inter-
operability. But, since SOAP is an XML based protocol, Web Services cannot
gain performance in comparison with former distributed object techniques such
as CORBA and DCOM. Furthermore, the performance problem becomes obvi-
ous when service invocation is performed under limited bandwidth and hardware
resource in ubiquitous computing environment, and the problem prevents Web
Services from being applied to wide-ranging area.

There are some causes of Web Services’ performance loss: (1) higher cost of
processing and transmitting XML documents, (2) opportunity loss by using sole
protocol when clients and servers cannot reach agreement and (3) redundancy
of sending static parameters when repeated requests are performed.

In order to cope with these problems, this research proposes that information
needed for performance improvement can be grasped as context of the client,
and sets a goal of achieving high Web service performance by adapting to client
contexts. In realizing context-aware Web Services, the following problems must
be considered:

Coping with both interoperability and diversity of protocols
Available protocols can be grasped as client contexts. Although clients
and servers need to reach an agreement to use protocols, run time interop-
erability of various protocols is not secured because these agreements have
been made statically by human beings in the past. Though former Web
Services cope with this interoperability problem by adhering to the SOAP
protocol, this problem arises in situations where communication by various
protocols as client context is permitted.
Acquisition of static parameters and composition with dynamic parameters
The information (operation usage) about which parameters are un-
changeable (static parameters) and which parameters frequently change

(dynamic parameters) can be grasped as client contexts. In this case, how
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to acquire static parameters for clients and how to compose static parame-
ters with dynamic parameters to execute application should be considered.

In this research, two methods (dynamic and static) for acquiring operation
usage are presented. We can compose dynamic and static parameters by filling
up by sequence of dynamic parameters in RPC (Remote Procedure Call) style,
and we can compose them by applying XML template method.

Furthermore, an architecture which can dynamically use different protocols
while retaining interoperability was proposed by ensuring a channel of widely-
used SOAP and establishing bypass channels which are dynamically created to
reflect client contexts.

The proposed architecture was implemented and a performance evaluation
was conducted using the Java RMI bypass and the simple translation Web Ser-
vice as an example of client context. The result showd that the speed increased
more than ten times in bypass communication and when approximately three
times or more requests were made for every single context change, performance
improvement was to be achieved on the whole.

The contribution of this research is as follows:

General architecture handling various protocols
Architecture is proposed in which performance improvement is achieved
while preserving generality of Web Service by ensuring a channel of widely-
used SOAP and by communicating through bypass channels which are
dynamically created. Coping with both interoperability and diversity of
protocols is achieved by automatically reaching agreement of protocol use
using the SOAP channel. Performance evaluation on bypass creation cost
of the architecture was performed, and the effectiveness of the architecture
was verified
The methods for acquisition and composition of parameters
Parameters of Web Services include static ones and dynamic ones. Two
ways of acquiring static parameters were presented. Moreover, a way of
composing two kinds of parameters is presented first in RPC style and
second in document style. Using these methods, acquisition of static pa-

rameters and composition with dynamic parameters can be achieved.
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4.2.1

clientContext

operationUsage availableProviders

clientContext

operationUsage
RPC Web
staticlndex
0 1 0
Web
staticRange XPointer|8] XML
SOAP
availableProviders
SOAP
<clientContext xmlns="http://i._kyoto-u.ac.jp/siws/soap/'">
<operationUsage>
<staticlndex>1</staticlndex>
<staticlndex>0</staticlndex>
</operationUsage>
<availableProviders>
<provider>rmi</provider>
<provider>fastinfoset</provider>
</availableProviders>
</clientContext>
operationUsage staticlndex 1
RPC 1 0 )
availableProviders provider

rmi fastinfoset

4.2.2
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<schema xmlns="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://i.kyoto-u.ac. jp/siws/soap/"
xmIns:tns="http://i._kyoto-u.ac. jp/siws/soap/" xmIns:Q1l=""xs">

<element name="clientContext">
<complexType>
<all minOccurs="1" maxOccurs="1">
<element name="operationUsage"
type=""tns:0OperUsage" maxOccurs="1" minOccurs="1">
</element>
<element name="availableProviders"
type=""tns:AvailableProviders" maxOccurs="1" minOccurs="1">
</element>
</all>
</complexType>
</element>

<complexType name="OperUsage'>
<seguence>
<choice>
<element name="staticlndex" type="nonNegativelnteger"
maxOccurs="unbounded" minOccurs="0">
</element>
<element name="staticRange" type="string"
maxOccurs="unbounded" minOccurs="0">
</element>
</choice>
</sequence>
</complexType>

<complexType name="AvailableProviders">
<seguence>
<element name="provider" type="string" maxOccurs="unbounded"
minOccurs="1">
</element>
</sequence>
</complexType>
</schema>
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<schema xmlns="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://i.kyoto-u.ac. jp/siws/soap/"
xmIns:tns="http://i._kyoto-u.ac. jp/siws/soap/" xmIns:Q1l=""xs">

<element name="bypassinfo">
<complexType>
<sequence>
<element name="provider" type="string"></element>
<element name="param” type="tns:Param"
maxOccurs="unbounded”™ minOccurs="0">
</element>
</sequence>
</complexType>
</element>

<complexType name="Param'>
<simpleContent>
<extension base="string">
<attribute name="key" type="string" form="unqualified">
</attribute>
</extension>
</simpleContent>
</complexType>
</schema>

bypassinfo bypassinfo
provider param

provider

param
key

SOAP

<bypassinfo xmlns="http://i.kyoto-u.ac.jp/siws/soap/'">
<provider>rmi</provider>
<param key="rmi_name">rmi://localhost:11099/siwsObj0</param>
</bypassinfo>
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Java RMI param rmi_name
rmi://localhost:11099/si1ws0bj0
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Apache Axis Java CH+ SOAP Java
JAXB(The Java Architecture for XML Binding) XML Java
5
6
5.1
7
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r==Create ==
7
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2) https://jaxb.dev.java.net/

15



(Stub) Web

Web
(SitutatedProxy)
(OperationUsage)
Web
Web
(ClientProvider)

RMI, Fast Infoset
(ClientBypass)

16

(Locator)
Web

Java



par /

—_———— e ————
I
I
I
I
-4 ——— — —J - ———
I
I
I
I

_ A N

8:
Web Web
Web
3.2
1: //
2: SimpleTranslationService service =
new SimpleTranslationServiceLocator();
3: SimpleTranslation trans = service.getSimpleTranslation();
4:
5: //
6: OperationUsage usage = new OperationUsage(String.class);
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7: usage.setStaticParam(0, "en_US™);
8: usage.setStaticParam(l, "ja JP");
9:
10: //
11: SituatedProxy proxy = trans.getProxyTranslate(usage);
12: System.out.printIn(proxy.invoke(new Object{"Hello!"}));
2 SimpleTranslationServicelLocator
3 SimpleTranslation
6 usage
78 setStaticParam
0 “en_US”, 1
“Ja_Jp” 11 3
trans usage
proxy 12 "Hello!”
translate("en_US", "ja_JP", "Hello!™)
5.2
Apache Axis
Web
Apache Axis (Handler)
(Chain)
Axis
HTTP
MessageContext
SOAP MessageContext
MessageContext
SOAP
SOAP
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4 Web
SOAP

6.1
11 WSDL
Web SimpleTranslation
(WSDL) A.2.3

<wsdl :message name="translateResponse'>
<wsdl:part name="translateReturn" type='"xsd:string"/>
</wsdl:message>

<wsdl :message name="translateRequest'>
<wsdl:part name="sourcelLang” type='"xsd:string"/>
<wsdl:part name="targetlLang” type='"xsd:string"/>
<wsdl :part name=""text" type="xsd:string"/>
</wsdl:message>

<wsdl:portType name="SimpleTranslation'>
<wsdl :operation name="translate"
parameterOrder="sourceLang targetLang text'>
<wsdl:input message="impl:translateRequest™
name=""translateRequest"/>
<wsdl:output message="impl:translateResponse"
name="translateResponse"/>
</wsdl:operation>
</wsdl :portType>

11: SimpleTranslation WSDL
SimpleTranslation translate 1
translate sourcelLang, targetlLang, text
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Web SiWS

A.1.1 Commons.java

/**

* $1d: Commons.java 187 2005-12-04 02:44:37Z ikuom $
*/

package jp.ac.kyoto u.i.siws;

import java.io.File;

import java.io.FilelnputStream;
import java.io.FileNotFoundException;
import java.io.lOException;

import java.net_.URL;

import java.util.Properties;

import javax.xml.bind.JAXBContext;

import javax.xml.bind.JAXBException;

import javax.xml.bind.Marshaller;

import javax.xml.bind.Unmarshaller;

import javax.xml.parsers.DocumentBuilder;

import javax.xml.parsers.DocumentBuilderFactory;

import jp.ac.kyoto u.i.siws.client_SiWSClientException;
import jp.ac.kyoto_u.i.siws.server._SiWSServerException;
import jp.ac.kyoto u.i.siws.xml.conf._Config;

import org.apache.axis.AxisFault;

import org.apache.axis.components.logger.LogFactory;
import org.apache.commons.logging.Log;

import org.w3c.dom.Document;

import org.w3c.dom.Node;

/**

*

* @author Ikuo Matsumura (matumura@lab7.kuis.kyoto-u.ac.jp)

*
*/
public class Commons {
protected static Log log =
LogFactory.getLog(Commons.class.getName());
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private static Properties prop = null;
private static Config conf = null;
private static boolean isPropertiesLoaded = false;

/**
* null
* @return
*/
public static Properties getProp() {
if(isPropertiesLoaded) {
//
return prop;

}

//
final String FN = "siws.properties™;
File prop_file = new File("../" + FN);

prop = new Properties();
try {
//
if(1prop_file.exists()) prop_file = new File(FN);
prop.load(new FilelnputStream(prop_file));
} catch (FileNotFoundException e) {
//
log.error(Messages.getMessage(*'err-no-propfile™, prop_file.toString()));
} catch (10Exception e) {
throw new SiWSServerException(
Messages.getMessage(“err-propfile”, prop_file.toString()),
e);
}
isPropertiesLoaded = true;
return prop;

}

/**
* siws-config.xml
* XML
* @return
*/
public static Config getConfig() throws AxisFault {
final String filename = "siws-config.xml";
if(conf == null) conf = loadXML(filename, Constants.PKGNAME_CONF);
return conf;



}

/**
* XML
* @param <T>
* @param filename XML
* @param pkgname
* @return XML
* @throws SiWSClientException
*/
@SuppressWarnings(*'unchecked)
public static <T> T loadXML(String filename, String pkgname)
throws AxisFault {
T ret = null;
try {
Unmarshaller um = getUnmarshal ler(pkgname);
//URL url = Commons.class.getResource(*.");
URL url = Commons.class.getClassLoader().getResource(*.");
//String pkg dir = ../ /.. /.. /.. /.. /"
//String path = url.getFile() + pkg dir + "_../../";
String path = url.getFile() + "../../";
File file = new File(path + filename);
ret = (T) um.unmarshal(file);
} catch (Exception e) {
throw new AxisFault(Messages.getMessage(*'err-0002"), e);
}

return ret;

}

/**
* XML
* @param <T>
* @param node XML
* @param pkgname
* @return
* @throws SiWSClientException
*/
@SuppressWarnings(*'unchecked™)
public static <T> T loadXML(Node node, String pkgname)
throws SiWSClientException {
T ret = null;
try {
ret = (T) getUnmarshaller(pkgname).unmarshal (node);
} catch (Exception e) {
throw new SiWSClientException(Messages.getMessage('err-0002"), e);
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}

return ret;

}

private static Unmarshaller getUnmarshaller(String pkgname) throws JAXBException {
JAXBContext context = JAXBContext.newlnstance(pkgname);
Unmarshaller um = context.createUnmarshaller();
return um;

}

/**
* XML {@link Node}

* @param obj
* @param pkgname JAXB
* @return
* @throws AxisFault
*/
public static Node getXMLAsNode(Object obj, String pkgname) throws AxisFault {
//
DocumentBui lderFactory dbf = DocumentBuilderFactory.newlnstance();
Node node = null;
try {
DocumentBuilder db = dbf.newDocumentBuilder();
Document doc = db.newDocument();
node = doc.createElement(*_temp™);

// XML
Marshaller m = getMarshaller(pkgname);
m.marshal(obj, node);
node = node.getFirstChild();
} catch (Exception e) {
throw new AxisFault(Messages.getMessage(*'err-0001"), e);

}

return node;

}

private static Marshaller getMarshaller(String pkgname) throws JAXBException {
JAXBContext context = JAXBContext.newlnstance(pkgname);
Marshaller m = context.createMarshaller();
return m;

}

/**



*

* @param args

*/

public static void main(String[] args) throws Exception {
log.info("info™);
log.debug(*'debug™);
System.out.printin(getConfig() .getClient().getProvider());

}
}
A.1.2 Constants.java
/**
* $1d: Constants.java 155 2005-11-26 12:12:40Z ikuom $
*/

package jp.ac.kyoto u.i.siws;

/**

*

* @author lkuo Matsumura (matumura@lab7.kuis.kyoto-u.ac.jp)
*

*/

public class Constants {
/**
* JAXB SOAP
*/

public static final String PKGNAME_SOAP = "jp.ac.kyoto u.i.siws.xml.soap";

/**

* JAXB Config

*/

public static final String PKGNAME_CONF

"jp-.ac.kyoto_u.i.siws.xml_conf";

/**

* SOAP

*/

public static final String HEADER NS = "http://i.kyoto-u.ac.jp/siws/soap/";

/**

* SOAP

*/

public static final String HEADER_REQ = "clientContext";

/**

* SOAP
*/
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public static final String HEADER _RES = "bypassinfo™;

}

A.1.3 OperationUsage.java

/**

* $1d: OperationUsage.java 185 2005-12-02 04:54:57Z ikuom $
*/

package jp.ac.kyoto u.i.siws;

import java.math.Biglnteger;
import java.util.Arrays;
import java.util.HashMap;
import java.util.List;
import java.util_Map;

import javax.xml.bind.JAXBException;

import jp.ac.kyoto u.i.siws.xml.soap.ObjectFactory;
import jp.ac.kyoto u.i.siws.xml.soap.OperUsage;

import org.apache.axis.AxisFault;
import org.apache.axis.components.logger.LogFactory;
import org.apache.commons.logging.Log;

/**

*

* @author Ikuo Matsumura (matumura@lab7.kuis.kyoto-u.ac.jp)

*

*/

public class OperationUsage {
protected static Log log = LogFactory.getLog(OperationUsage.class.getName());
private final Map<Integer, Object> staticParams = new HashMap<Integer, Object>();
private Class returnClass = null;
private OperUsage core = null;

/**

*

*

* @param returnClass

*/

public OperationUsage(Class returnClass) {
this.returnClass = returnClass;



/**

* XML (core)

*

* @param core XML

* @param params

*/

public OperationUsage(OperUsage core, Object[] params) throws AxisFault {

try {
this._core = core;

for(Object obj: core.getStaticlndex()) {
int 1 = ((Biglnteger)obj).intvalue();
staticParams.put(i, params[i]);
}
} catch(Exception e) {
throw AxisFault.makeFault(e);

/**
*
* @param index
* @param param
*/
public void setStaticParam(int index, Object param) {
staticParams.put(index, param);

/**

*

* @param index

*/

public void unsetStaticParam(int index) {
staticParams.remove(index);

/**

*

* @param dynParams

* @return

* @throws AxisFault

*/

public Object[] mergeParams(Object[] dynParams) throws AxisFault {
Object[] ret = new Object[staticParams.size() + dynParams.length];
Arrays.fill(ret, null);
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boolean[] isStatic = new boolean[ret.length];
Arrays.fill(isStatic, false);

//

for(Map.Entry<Integer, Object> entry: staticParams.entrySet()) {
isStatic[entry.getkey()] = true;
ret[entry.getkey()] = entry.getValue();

//
int dynindex = 0;
for (int 1 = 0; 1 < isStatic.length; i++) {
try {
if(lisStatic[i]) {
ret[i] = dynParams[dynindex];
dynindex++;
}
} catch(ArraylndexOutOfBoundsException e) {
log.error(Messages.getMessage("'err-0004"), e);
throw new AxisFault(Messages.getMessage('err-0004"), e);

}
if(dynindex < dynParams.length)

log.warn(Messages.getMessage(
"warn-0003",
Integer.toString(dynindex),
Integer.toString(dynParams. length)));

return ret;

/**
* @return Returns the returnClass.
*/
public Class getReturnClass() {
return returnClass;

/**

* XML

* @return XML

* @throws JAXBException JAXB

*/

@SuppressWarnings(*'unchecked™)

public OperUsage getCore() throws JAXBException {
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if(_core = null) return _core;

ObjectFactory factory = new ObjectFactory();

OperUsage usage = factory.createOperUsage();

List<Biglnteger> list = usage.getStaticlndex();

for(Map.Entry<Integer, Object> entry: staticParams.entrySet()) {
list.add(BiglInteger.valueOf(entry.getkey()));

return usage;

}

A.1.4 SituatedProxy.java

/**

* $1d: SituatedProxy.java 189 2005-12-04 07:07:43Z ikuom $
*/

package jp.ac.kyoto u.i.siws.client;

import java.rmi.RemoteException;
import java.util_HashMap;

import java.util.List;

import java.util _Map;

import javax.xml.bind.JAXBContext;
import javax.xml.bind.JAXBException;
import javax.xml.bind.Marshaller;

import org.apache.axis.AxisFault;

import org.apache.axis_Message;

import org.apache.axis.client_Call;

import org.apache.axis.client.Stub;

import org.apache.axis.components.logger.LogFactory;
import org.apache.axis.message.SOAPEnvelope;

import org.apache.axis.message.SOAPHeaderElement;
import org.apache.commons.logging.Log;

import org.w3c.dom.Element;

import org.w3c.dom.Node;

import jp.ac.kyoto u.
import jp.ac.kyoto u.
import jp.ac.kyoto u.
import jp.ac.kyoto u.

.SIws.*;
.siws.client.provider.ClientBypass;
.siws.client.provider.ClientProvider;
.siws.xml.soap.*;

/**



*

<br />
{@link org.apache.axis.client.Call}

* {@link jp.ac.kyoto_ u.i.siws.OperationUsage}

*

* @author Ikuo Matsumura (matumura@lab7.kuis.kyoto-u.ac.jp)
*
*/
public class SituatedProxy<T> {
protected static Log log =
LogFactory.getLog(SituatedProxy.class.getName());
private Stub _stub = null;
private Call _call = null;
private OperationUsage usage = null;
private ClientBypass<T> bypass = null;
private boolean noBypass = false;

/**
* Axis {@link Stub} Axis {@link Call}
*
* @param stub
* @param call
* @param usage
*/
public SituatedProxy(Stub stub, Call call, OperationUsage usage) {
this._stub = stub;
this. _call = call;
this._usage = usage;

* <br />

*

* @param params
* @return
* @throws RemoteException {@link org.apache.axis.client.Call}
{@link org.apache.axis.client.Call#invoke()}
*/
public T invoke(Object[] params) throws RemoteException {
if(bypass '= null && 'noBypass) {
//
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log.debug(Messages.getMessage(*'1og-0002", bypass.getClass().getName()));
return bypass.invoke(params);

//
List<ClientProvider> list = ClientProvider.getAvailables();
if(list.size() == 0) {
//
log.debug(Messages.getMessage(*'1og-0000")) ;
return invokeCore(params);
} else {
//
return invokeWithHandShake(params);

/**

* call

* @param params

* @return

* @throws RemoteException

*/

@SuppressWarnings(*'unchecked)

private T invokeCore(Object[] params) throws RemoteException {
log.debug(Messages.getMessage("'log-enter™));

* Axis 1.2.1 WSDL2Java
* call

* ==begin
*/
Object _resp = null;
T res = null;
try {
_resp = _call.invoke(_usage.mergeParams(params));
if (_resp instanceof java.rmi.RemoteException) {
throw (Java.rmi.RemoteException)_resp;

}

else {
_stub.extractAttachments( call);
try {

//return (Java.lang.String) _resp;
res = (T) _resp;
} catch (Java.lang.Exception _exception) {
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// return (Java.lang.String) org.apache.axis.utils.JavaUtils._convert(_resp,
res = (T) org.apache.axis.utils.JavaUtils.convert(
_resp, _usage.getReturnClass());

}
}

} catch (org.apache.axis.AxisFault axisFaultException) {
throw axisFaultException;
}
/*
* ==end
*/

log.debug(Messages.getMessage("'log-exit'™));
return res;

/**

*

*

* @param params

* @return

* @throws RemoteException {@link Call#invoke()}

*/

@SuppressWarnings(*'unchecked™)

private T invokeWithHandShake(Object[] params) throws RemoteException {
log.debug(Messages.getMessage(*'log-enter™));
setSoapHeader(_call);

T res = invokeCore(params);

// _call
/* */
Message msg = _call.getResponseMessage();
if (msg == null) throw AxisFault.makeFault(new RuntimeException(*'msg is null.™));
SOAPEnvelope env = msg.getSOAPEnvelope();
SOAPHeaderElement header = env.getHeaderByName(
Constants.HEADER_NS, Constants_HEADER RES, true);

if(null != header) {

//
log.debug(Messages.getMessage("'1og-0007", Constants.HEADER _RES));
try {

/* */

Bypassinfo info = Commons. loadXML(header, Constants.PKGNAME SOAP);
if(info == null) return noBypass(res, 0);
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String pName = info.getProvider();

if(pName == null) return noBypass(res, 1);
ClientProvider p = ClientProvider.getByName(pName);
if(p == null) return noBypass(res, 2);

/* : map */
List<Param> list = info.getParam();
Map<String, String> map = new HashMap<String, String>(Q);
for(Param param: list) {
map.put(param.getKey(), param.getvValue());

}

ClientBypass bypass = p.createBypass(map);
if(bypass == null) return noBypass(res, 3);
this.bypass = bypass;

} catch(Exception e) {
throw AxisFault.makeFault(e);

log.debug(Messages.getMessage("'log-exit™));
return res;

private T noBypass(T res, int code) {
log. info(Messages.getMessage("'info-0000", Integer.toString(code)));
noBypass = true;
return res;

}

/**

* Call SiWs

* @param _call Call

* @throws AxisFault

*/

private void setSoapHeader(Call _call) throws AxisFault {

try {
/* */

Node node = Commons.getXMLAsNode(getClientContext(), Constants.PKGNAME_SOAP);

SOAPHeaderElement elem =
new SOAPHeaderElement(
(Element) node
);

_call.addHeader(elem);
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}catch(Exception e) {
throw AxisFault.makeFault(e);

/**

*

* @param args

* @throws Exception

*/

public static void main(String[] args) throws Exception {
/* */
JAXBContext context = JAXBContext.newlnstance(Constants.PKGNAME_SOAP);
Marshaller m = context.createMarshaller();
//m_marshal (getClientContext(), System.out);

System.out.printIn("hoge™);

@SuppressWarnings(*'unchecked')
private ClientContext getClientContext() throws AxisFault {
//
ObjectFactory factory = new ObjectFactory();
ClientContext cc = null;
try {
/* AvailableProviders */
AvailableProviders providers = factory.createAvailableProviders();
ClientProvider.storeAvailables(providers.getProvider());

/* StaticParameters */
OperUsage usage = _usage.getCore();

/* ClientContext */
cc = factory.createClientContext();
cc.setAvailableProviders(providers);
cc.setOperationUsage(usage);

} catch(JAXBException e) {
throw AxisFault.makeFault(e);

return cc;

/**
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* @return bypass

*/

public ClientBypass<T> getBypass() {
return bypass;

}
}
A.1.5 SiWSClientException.java
/**
* $1d: SiWSClientException.java 156 2005-11-26 12:51:23Z ikuom $
*/

package jp.ac.kyoto u.i.siws.client;

/**
* SiIWS
* @author Ikuo Matsumura (matumura@lab7.kuis.kyoto-u.ac.jp)
*
*/
public class SiWSClientException extends RuntimeException {
/**
*
*/
private static final long serialVersionUID = -8131347898334134219L ;

/**

* @param message

*/

public SiWSClientException(String message) {
super(message);

/**
*
* @param cause
*/
public SiWSClientException(Throwable cause) {
super(cause);

/**

*

* @param message
* @param cause
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*/
public SiWSClientException(String message, Throwable cause) {
super(message, cause);

}
}
A.1.6 ClientBypass.java
/**
* $1d: ClientBypass.java 188 2005-12-04 04:24:06Z ikuom $
*/

package jp.ac.kyoto u.i.siws.client.provider;
import java.rmi.RemoteException;

/**
* {@link jp.ac.kyoto u.i.siws.client.provider.ClientProvider}
*  {@link ClientBypass}
* @author lkuo Matsumura (matumura@lab7.kuis.kyoto-u.ac.jp)
*
* @param <T> {@link #invoke(Object[])}
*/
public abstract class ClientBypass <T> {

/**

*

* @param params

* @return

* @throws RemoteException

*/

public abstract T invoke(Object[] params) throws RemoteException;

/**

*

* @throws RemoteException

*/

public abstract void tearDown() throws RemoteException;

/**

*

* @throws RemoteException

*/

public abstract ClientProvider getClientProvider() throws RemoteException;
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A.1.7 ClientProvider.java

/**

* $1d:$

*/

package jp.ac.kyoto u.i.siws.client.provider;

import java.lang.reflect.Method;
import java.util.ArraylList;
import java.util.HashMap;

import java.util.List;

import java.util_Map;

import org.apache.axis.AxisFault;
import org.apache.axis.components.logger.LogFactory;
import org.apache.commons.logging.Log;

.siws.Commons;

.siws._Messages;
.siws.client_SiWSClientException;
.siws.client.provider.ClientBypass;
.siws.xml.conf.*;

import jp.ac.kyoto u.
import jp.ac.kyoto u.
import jp.ac.kyoto u.
import jp.ac.kyoto u.
import jp.ac.kyoto u.

/**

*

* @author Ikuo Matsumura (matumura@lab7.kuis.kyoto-u.ac.jp)
*
*/
public abstract class ClientProvider {

private static final Map<String, ClientProvider> providerMap =

new HashMap<String, ClientProvider>();
private static boolean isLoaded = false;
protected static Log log = LogFactory.getLog(ClientProvider.class.getName());

protected boolean iskEnabled = true;

/**

* {@link ClientProvider} Creator,

* {@link ClientBypass} Product

* @return

* @param paramMap

*/

public abstract ClientBypass createBypass(Map<String, String> paramMap)
throws AxisFault;

/**



*

*

* @return

*/

public boolean isAvailable() {
return iskEnabled;

/**

*
*
*/
public abstract String getName();

/**
*
* siws.properties
* client.providers
*
* @return
*/
public static Map<String, ClientProvider> getAll() throws AxisFault {
if(lisLoaded) load();
return providerMap;

/**
*

* @return
*/
public static List<ClientProvider> getAvailables() throws AxisFault {
final List<ClientProvider> list =
new ArrayList<ClientProvider>(providerMap.size());
for (Map.Entry<String, ClientProvider> entry: getAll().entrySet()) {
ClientProvider provider = entry.getValue();
if(provider.isAvailable()) list.add(provider);
}

return list;

public static ClientProvider getByName(String name) throws AxisFault {
if(lisLoaded) load();
return providerMap.get(name);
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/**
* @param list
* @throws AxisFault
*/
public static void storeAvailables(List<String> list) throws AxisFault {
for(ClientProvider provider: getAvailables()) {
list.add(provider.getName());

/**

*/
@SuppressWarnings(*'unchecked™)
private static void load() throws AxisFault {
log.debug(Messages.getMessage("'log-enter™));
List<ConfigType.ClientType.ProviderType> providers =
Commons.getConfig() -getClient().getProvider();

String errMessage = Messages.getMessage("'err-client-provider-load™);

//
for (ConfigType.ClientType.ProviderType provider : providers) {
String name = provider.getClassName();
errMessage = Messages.getMessage('err-client-provider-load”, name);
try {
Class ¢ = Class.forName(nhame);
Method m = c.getMethod("instance", new Class[]{});
ClientProvider p = (ClientProvider)m.invoke(c, new Object[]{});
if(p == null) throw new NullPointerException(errMessage);
providerMap.put(p.getName(), p);
log. info(Messages.getMessage(*'info-0001", name));
} catch (Exception e) {
throw new SiWSClientException(
errMessage, €);

isLoaded = true;
log.debug(Messages.getMessage(*"log-exit™));
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/**

* @return isEnabled

*/

public boolean isEnabled() {
return iskEnabled;

/**

* @param isEnabled isEnabled

*/

public void setEnabled(boolean isEnabled) {
this.isEnabled = isEnabled;

}
}
A.1.8 RMIClientBypass.java
/**
* $1d: RMIClientBypass.java 254 2006-01-24 05:17:10Z ikuom $
*/

package jp-.ac.kyoto_u.i.siws.client.provider;

import java.rmi.Naming;
import java.rmi.RemoteException;
import java.util._Map;

import org.apache.axis.AxisFault;
import org.apache.axis.components.logger.LogFactory;
import org.apache.commons.logging.Log;

import jp.ac.kyoto u.i.siws_Messages;
import jp.ac.kyoto_u.i.siws.server._provider.rmi.lInvoker;
import jp.ac.kyoto_u.i.siws.server._provider.rmi.RMIServerBypass;

/*-k
* Java RMI
* @author lkuo Matsumura (matumura@lab7.kuis.kyoto-u.ac.jp)

*

* @param <T>

*/

public class RMIClientBypass <T> extends ClientBypass {
protected static Log log = LogFactory.getLog(RMICIientBypass.class.getName());
private String rmiName = null;
private Invoker<T> invoker = null;
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/**
*
* @param params
*/
@SuppressWarnings(*'unchecked)
public RMIClientBypass(Map<String, String> params) throws AxisFault {
final String key = RMIServerBypass.KEY RMINAME;
rmiName = params.get(key);
if(rmiName == null) {
log. info(Messages.getMessage("'info-0003", key));
throw new AxisFault();
}

try {
invoker = (Invoker<T>)Naming.lookup(rmiName);

} catch (Exception e) {
throw AxisFault.makeFault(e);

@override

public T invoke(Object[] params) throws RemoteException {
log.debug(Messages.getMessage("'log-enter™));
T res = null;
res = invoker.invoke(params);
log.debug(Messages.getMessage("'log-exit™));
return res;

@override
public void tearDown() throws RemoteException {
// T0ODO

@0override
public ClientProvider getClientProvider() throws RemoteException {
return RMIClientProvider.instance();

}
}
A.1.9 RMIClientProvider.java
/**
* $1d: RMIClientProvider.java 254 2006-01-24 05:17:10Z ikuom $
*/
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package jp.ac.kyoto u.i.siws.client.provider;

import java.util_Map;

import org.apache.axis.AxisFault;

import jp.ac.kyoto u.i.siws.client.provider.ClientBypass;

/**
* Java RMI

* @author lkuo Matsumura (matumura@lab7.kuis.kyoto-u.ac.jp)
*

*/
public class RMIClientProvider extends ClientProvider {
private static RMIClientProvider instance = null;

/**

* private.
*

*/
private RMIClientProvider() {
super();

/**

*

* @return

*/

public static RMIClientProvider instance() {
if(null == instance) instance = new RMIClientProvider();
return instance;

@0override
public boolean isAvailable() {
return super.isAvailable();

}

@0verride

public String getName() {
return "rmi";

}

@SuppressWarnings(*'unchecked™)
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@0override

public ClientBypass createBypass(Map<String, String> paramMap) throws

return new RMIClientBypass(paramMap);

}
}
A.1.10 Servantinvoker.java
/**
* $1d: Servantlnvoker.java 189 2005-12-04 07:07:43Z ikuom $
*/

package jp.ac.kyoto u.i.siws.server;

import java.lang.reflect.Method;

import org.apache.axis.AxisFault;

import jp.ac.kyoto u.i.siws.OperationUsage;

/**

*

*/

public class Servantlnvoker {
private Object servant = null;
private Method method = null;
private OperationUsage usage = null;

/**

*

* @param servant
* @param method
* @param usage
*/

AxisFault {

public Servantlnvoker(Object servant, Method method, OperationUsage usage) {

this.servant = servant;
this.method = method;
this.usage = usage;

/**

*

* @param params

* @return

* @throws AxisFault
*/
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public Object invoke(Object[] params) throws AxisFault {
Object res = null;
try {
res = method. invoke(servant, usage.mergeParams(params));
} catch(Exception e) {
throw AxisFault.makeFault(e);

}
return res;
}
}
A.1.11 SiWSContextHandler.java
/**
* $1d: SiWSContextHandler.java 188 2005-12-04 04:24:06Z ikuom $
*/

package jp.ac.kyoto u.i.siws.server;

import java.lang.reflect.Method;
import java.util.ArrayList;
import java.util.lterator;
import java.util.List;

import java.util._Vector;

import javax.xml.namespace.QName;
import javax.xml.rpc.holders._Holder;
import javax.xml.rpc.holders. IntHolder;

import jp.ac.kyoto u.
import jp.ac.kyoto u.
import jp.ac.kyoto u.
import jp.ac.kyoto u.
import jp.ac.kyoto u.
import jp.ac.kyoto u.

.SIwWS.*;

.siws.Constants;
.siws.server.provider.ServerBypass;
.siws.server.provider.ServerProvider;
.siws.xml.soap.ClientContext;
.siws.xml .soap.OperUsage;

import org.apache.axis.*;

import org.apache.axis.components.logger.LogFactory;
import org.apache.axis.constants.Style;

import org.apache.axis.description.OperationDesc;
import org.apache.axis.description.ParameterDesc;
import org.apache.axis.description.ServiceDesc;
import org.apache.axis.handlers.BasicHandler;
import org.apache.axis.handlers.soap.SOAPService;
import org.apache.axis.message.*;

import org.apache.axis.providers.java.JavaProvider;
import org.apache.axis.soap.SOAPConstants;
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import org.apache.axis.utils.JavaUtils;
import org.apache.commons.logging.Log;
import org.xml.sax.SAXException;

/**
* SIWS SOAP Axis
* @author Ikuo Matsumura (matumura@lab7.kuis.kyoto-u.ac.jp)
*
*/
public class SiWSContextHandler extends BasicHandler {
/**
*
*/
private static final long serialVersionUID = 6137313478820523415L ;

private static Log log =
LogFactory.getLog(SiWSContextHandler.class.getName());

/**

* Axis

*/

public static final String SIWS_BPPROVIDER = "SiWS.BypassProvider";

/*-k

* AXis

*/

public static final String SIWS_OPERUSAGE = "SiWS.OperUsage";

/**

* @param context Axis

*/

public void invoke(MessageContext context) throws AxisFault {
log.debug(*'enter-method: invoke™);
/* Pivot */
if(context.getPastPivot()) handleResponse(context);
else handleRequest(context);
log.debug(“"exit-method: invoke™);

/**

*

* @param context SOAP
* @throws AxisFault
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*/

@SuppressWarnings(*'unchecked')

private void handleRequest(MessageContext context) throws AxisFault {
log.debug(“'enter-method: handleRequest');
Message msg = context.getRequestMessage();
if (msg == null) throw new AxisFault(Messages.getMessage(''noRequest00™));

/* */

SOAPEnvelope env = msg.getSOAPEnvelope();

SOAPHeaderElement header = env.getHeaderByName(
Constants.HEADER_NS, Constants_HEADER REQ, true);

if (header != null) {
log.debug(Messages.getMessage("'1og-0008", Constants.HEADER REQ));
// SiWS

//
ClientContext cc = Commons. loadXML(header, Constants.PKGNAME_SOAP);

//
List<String> pNames = cc.getAvailableProviders().getProvider();
ServerProvider sp = ServerProvider.selectForBypass(pNames);

if(sp == null) log.warn(Messages.getMessage(*'warn-0000", concatString(pNames)));

else log.debug(Messages.getMessage(*'log-0006", sp.getName()));

//
log.debug(*'To get operation usage.™);
OperUsage core = cc.getOperationUsage();
if(core == null) throw AxisFault.makeFault(
new NullPointerException(Messages.getMessage(*'err-0003')));

context.setProperty(SIWS_OPERUSAGE, core);
context.setProperty(SIWS_BPPROVIDER, sp);
header.setProcessed(true);

}
log.debug(“'exit-method: handleRequest™);

/**
*
* @param context SOAP
* @throws AxisFault
*/
private void handleResponse(MessageContext context) throws AxisFault {
log.debug(*'enter-method: handleResponse™);
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//
ServerProvider sp = (ServerProvider)context.getProperty(SIWS_BPPROVIDER);
OperUsage core = (OperUsage)context.getProperty(SIWS_OPERUSAGE);

if(sp == null || core == null) return;

/*
*
*/
ServerBypass bypass = null;
try {
/*
*/
Servantlnvoker invoker = null;
{
// > serviceObject
Handler service = context.getService();
String clsName = (String)service.getOption(JavaProvider_.OPTION_CLASSNAME);
IntHolder scope = new IntHolder();
JavaProvider jp = (JavaProvider)((TargetedChain)service).getPivotHandler();
Object serviceObject = jp.getServiceObject(context, service, clsName, scope);

// I method
Method method = context.getOperation().getMethod();

// : argValues
Object[] argValues = getParams(context);

//
OperationUsage usage = new OperationUsage(core, argValues);
invoker = new Servantlnvoker(serviceObject, method, usage);
}
bypass = sp.createBypass(invoker);
} catch (Exception e) {
throw AxisFault.makeFault(e);

}

//

// TODO

//SOAPHeaderElement header = new SOAPHeaderElement(

// Constants.HEADER_NS, Constants.HEADER_RES, sp.getName());
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SOAPHeaderElement header = new SOAPHeaderElement(bypass. infoAxXML());

//
Message msg = context.getResponseMessage();
if (msg == null)
throw AxisFault.makeFault(new RuntimeException(*'msg is null.™));
SOAPEnvelope env = msg.getSOAPEnvelope();
env.addHeader (header);

log.debug(*'exit-method: handleResponse™);

private Object[] getParams(MessageContext msgContext) throws Exception {
/*
* Axis 1.2.1  RPCProvider.java
* == begin
*/
SOAPService service = msgContext.getService();
ServiceDesc serviceDesc = service.getServiceDescription();
OperationDesc operation = msgContext.getOperation();
Vector bodies = msgContext.getRequestMessage() .getSOAPEnvelope() .getBodyElements();

RPCElement body = null;

// Find the first "root" body element, which is the RPC call.
for (int bNum = 0; body == null && bNum < bodies.size(); bNum++) {
// If this is a regular old SOAPBodyElement, and it’s a root,
// we’re probably a non-wrapped doc/lit service. In this case,
// we deserialize the element, and create an RPCElement "wrapper"
// around it which points to the correct method.
// FIXME : There should be a cleaner way to do this...
if (Y(bodies.get(bNum) instanceof RPCElement)) {
SOAPBodyElement bodyEl = (SOAPBodyElement) bodies.get(bNum);
// igors: better check if bodyEl.getID() !'= null
// to make sure this loop does not step on SOAP-ENC objects
// that follow the parameters! FIXME?
if (bodyEl.isRoot() && operation != null && bodyEl.getID() == null) {
ParameterDesc param = operation.getParameter(bNum);
// at least do not step on non-existent parameters!
if (param 1= null) {
Object val = bodyEl.getValueAsType(param.getTypeQName());
body = new RPCElement("",
operation.getName(),
new Object[]{val});
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}
} else {

body = (RPCElement) bodies.get(bNum);

// special case code for a document style operation with no
// arguments (which is a strange thing to have, but whatever)
if (body == null) {
// throw an error if this isn’t a document style service
if (1(serviceDesc.getStyle().equals(Style_DOCUMENT))) {
throw new Exception(Messages.getMessage(*'noBody00™));

// look for a method in the service that has no arguments,
// use the first one we find.
ArrayList ops = serviceDesc.getOperations();
for (lterator iterator = ops.iterator(); iterator.hasNext();) {
OperationDesc desc = (OperationDesc) iterator.next();
if (desc.getNumlnParams() == 0) {
// found one with no parameters, use it
/* msgContext.setOperation(desc); */
// create an empty element
body = new RPCElement(desc.getName());
// stop looking
break;

// 1T we still didn’t find anything, report no body error.
if (body == null) {
throw new Exception(Messages.getMessage(*'noBody00™));

String methodName = body.getMethodName();
Vector args = null;
try {
args = body.getParams();
} catch (SAXException e) {
if(e.getException() != null)
throw e.getException();
throw e;

}

int numArgs = args.size();
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// This may have changed, so get it again...
// FIXME (there should be a cleaner way to do this)
//operation = msgContext.getOperation();

if (operation == null) {
QName gname = new QName(body.getNamespaceURI(),
body.getName());
operation = serviceDesc.getOperationByElementQName(gname);

if (operation == null) {

SOAPConstants soapConstants = msgContext == null ?
SOAPConstants.SOAP11_CONSTANTS :
msgContext.getSOAPConstants();

if (soapConstants == SOAPConstants.SOAP12 CONSTANTS) {

AxisFault fault =

new AxisFault(org.apache.axis.Constants.FAULT_SOAP12_ SENDER,
Messages.getMessage(‘'noSuchOperation®,

methodName),
null,
null);

fault.addFaultSubCode(org.apache.axis.Constants.FAULT_SUBCODE_PROC_NOT_PRESENT)

throw new SAXException(fault);
} else {

throw new AxisFault(org.apache.axis.Constants.FAULT CLIENT, Messages.getMessage

null, null);

}

} else {
msgContext.setOperation(operation);

}

// Create the array we’ll use to hold the actual parameter
// values. We know how big to make it from the metadata.
Object[] argvValues = new Object[operation.getNumParams()];

// A place to keep track of the out params (INOUTs and OUTs)
ArraylList outs = new ArrayList();

// Put the values contained in the RPCParams into an array

// suitable for passing to java.lang.reflect_Method. invoke()

// Nake sure we respect parameter ordering if we know about it
// from metadata, and handle whatever conversions are necessary
// (values -> Holders, etc)

for (int 1 = 0; 1 < numArgs; i++) {
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RPCParam rpcParam = (RPCParam) args.get(i);
Object value = rpcParam.getObjectValue();

// first check the type on the paramter
ParameterDesc paramDesc = rpcParam.getParamDesc();

// if we found some type info try to make sure the value type is
// correct. For instance, if we deserialized a xsd:dateTime in
// to a Calendar and the service takes a Date, we need to convert
if (paramDesc != null && paramDesc.getJavaType() != null) {

// Get the type in the signature (java type or its holder)
Class sigType = paramDesc.getJavaType();

// Convert the value into the expected type in the signature
value = JavaUtils.convert(value, sigType);

rpcParam.setObjectValue(value);
if (paramDesc.getMode() == ParameterDesc.INOUT) {
outs.add(rpcParam);

}

// Put the value (possibly converted) in the argument array
// make sure to use the parameter order if we have it

if (paramDesc == null || paramDesc.getOrder() == -1) {
argValues[i] = value;
} else {

argValues[paramDesc.getOrder()] = value;

if (log.isDebugEnabled()) {
log.debug(*" " + Messages.getMessage(''value00",
" + argValues[i]));

// See if any subclasses want a crack at faulting on a bad operation
// FIXME : Does this make sense here???

/*String allowedMethods = (String) service.getOption(‘“allowedMethods™);
checkMethodName(msgContext, allowedMethods, operation.getName());*/

// Now create any out holders we need to pass in

int count = numArgs;
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for (int 1 = 0; 1 < argValues.length; i++) {

// We are interested only in OUT/INOUT

ParameterDesc param = operation.getParameter(i);

if(param.getMode() == ParameterDesc. IN)
continue;

Class holderClass = param.getJavaType();
if (holderClass = null &&
Holder.class. isAssignableFrom(holderClass)) {
int index = count;
// Use the parameter order if specified or just stick them to the end.
if (param.getOrder() = -1) {
index = param.getOrder();
} else {
count++;
}
// If it’s already filled, don’t muck with it
if (argvalues[index] '= null) {
continue;
}
argValues[index] = holderClass.newlnstance();
// Store an RPCParam in the outs collection so we
// have an easy and consistent way to write these
// back to the client below
RPCParam p = new RPCParam(param.getQName(),
argValues[index]);
p.setParamDesc(param);
outs.add(p);
} else {
throw new AxisFault(Messages.getMessage(*'badOutParameter00”,
""" + param.getQName(),
operation.getName()));

return argValues;

private String concatString(List<String> list) {
StringBuffer sb = new StringBuffer();
String sep = ", ";

A-32



boolean isFirst = true;

for (String str: list) {
if(isFirst) isFirst = false;
else sb.append(sep);
sb.append(str);

}
return sh.toString();
}
}
A.1.12 SiWSServerException.java
/**
* $1d: SiWSServerException.java 156 2005-11-26 12:51:23Z ikuom $
*/

package jp.ac.kyoto u.i.siws.server;

/*-k

* SIWS

* @author lkuo Matsumura (matumura@lab7.kuis.kyoto-u.ac.jp)

*

*/

public class SiWSServerException extends RuntimeException {
/**
*
*/
private static final long serialVersionUID = 7738298771069991739L ;

/**
*
* @param message
*/
public SiWSServerException(String message) {
super(message);

/**

*

* @param cause

*/

public SiWSServerException(Throwable cause) {
super(cause);

/**

A-33



* @param message

* @param cause

*/

public SiWSServerException(String message, Throwable cause) {
super(message, cause);

}
}
A.1.13 ServerBypass.java
/**
* $1d: ServerBypass.java 189 2005-12-04 07:07:43Z ikuom $
*/

package jp-.ac.kyoto_u.i.siws.server.provider;
import jp.ac.kyoto_u.i.siws.server._Servantinvoker;

import org.apache.axis.AxisFault;
import org.w3c.dom.Element;;

/**
*

*

@author Ikuo Matsumura (matumura@lab7._kuis.kyoto-u.ac.jp)

*

*/

public abstract class ServerBypass {
protected Servantlnvoker invoker = null;

/**

*

* @param invoker

*/

public ServerBypass(Servantinvoker invoker) {
this. invoker = invoker;

/**

* XML

* @return

*/

public abstract Element infoAxXML() throws AxisFault;
/**

*

*
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*/
public abstract void tearDown();

/**
* @return invoker
*/
public Servantinvoker getlnvoker() {
return invoker;

}
}
A.1.14 ServerProvider.java
/**
* $1d: ServerProvider.java 189 2005-12-04 07:07:43Z ikuom $
*/

package jp.ac.kyoto u.i.siws.server.provider;

import java.lang.reflect.Method;
import java.util.ArrayList;
import java.util.Collections;
import java.util_HashMap;

import java.util.List;

import java.util _Map;

import org.apache.axis.AxisFault;
import org.apache.axis.components.logger.LogFactory;
import org.apache.commons.logging.Log;

.siws.Commons;

.siws.Messages;
.siws.client.SiWSClientException;
.siws.server.Servantlnvoker;

import jp.ac.kyoto_u.i.siws.server._provider.rmi.RMIServerProvider;
import jp.ac.kyoto_u.i.siws.xml.conf.ConfigType;

import jp.ac.kyoto u.i.siws.xml.conf._Param;

import jp.ac.kyoto u.
import jp.ac.kyoto u.
import jp.ac.kyoto u.
import jp.ac.kyoto u.

/**

*

* @author lkuo Matsumura (matumura@lab7.kuis.kyoto-u.ac.jp)
*
*/
public abstract class ServerProvider implements Comparable<ServerProvider> {
private static boolean isLoaded = false;
private static final Map<String, ServerProvider> providerMap =
new HashMap<String, ServerProvider>();
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protected static final Log log = LogFactory.getLog(ServerProvider.class.getName());
protected final Map<String, String> params = new HashMap<String, String>();
private int priority = 0;

/**

*

*

* @return

*/

public static List<ServerProvider> getAllSorted() throws AxisFault {
log.debug(“'enter-method: getAllSorted™);

if(lisLoaded) load();

List<ServerProvider> list = new ArrayList<ServerProvider>(providerMap.values());
Collections.sort(list);

Collections.reverse(list);

log.debug(“exit-method: getAllSorted™);
return list;

/**
*
* @param name
* @return
* @throws AxisFault
*/
public static ServerProvider getByName(String name) throws AxisFault {
if(lisLoaded) load();
return providerMap.get(name);

}

/**

*

* list null

* @param list

* @return null
*/

public static ServerProvider selectForBypass(List<String> list) throws AxisFault {
Collections.sort(list);

for (ServerProvider sp: getAllSorted()) {
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if(Collections.binarySearch(list, sp.getName()) >= 0)

return sp;

}

return null;
}
/**
* providerMap
*
*/

@SuppressWarnings(*'unchecked')
private static void load() throws AxisFault {
log.debug(Messages.getMessage(''log-enter'™));

//
ConfigType config = Commons.getConfig();

List<ConfigType.ServerType.ProviderType> providers =
config.getServer() .getProvider();

String errMessage = Messages.getMessage('err-server-provider-load™);

//
for (ConfigType.ServerType.ProviderType provider : providers) {
String name = provider.getClassName();
errMessage = Messages.getMessage(*'err-server-provider-load”, name);
try {
// p
Class c = Class.forName(name);
Method m = c.getMethod("instance"”, new Class[] {}):
//ServerProvider p = (ServerProvider)c.newlnstance();
ServerProvider p = (ServerProvider)m.invoke(c, new Object[]{});
if(p == null) throw new NullPointerException(errMessage);

/* */
p.setPriority(provider.getPriority());

/* */

Map<String, String> map = p.getParams();

List<Param> params = provider.getParam();

for(Param param: params) {
map.put(param.getkey(), param.getValue());

}

/* */
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p-init();

providerMap.put(p.getName(), p);
log. info(Messages.getMessage("'info-0002", name));
} catch (Exception e) {
throw new SiWSClientException(
errMessage, €);

isLoaded = true;

log.debug(Messages.getMessage("'log-exit™));

public int compareTo(ServerProvider provider) {
return this.getPriority() - provider.getPriority();

/**

*

* @return

*/

public abstract String getName();

/**
*

*/
public void init() {}

/**

*
*

*

* @return

*/

public int getPriority() {
return priority;

/**

*

* @param invoker
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* @return
*/
public abstract ServerBypass createBypass(Servantinvoker invoker) throws AxisFault;

/**

* @param args

*/

public static void main(String[] args) throws Exception {
for (ServerProvider sp : getAllSorted()) {

System.out.println(sp.getName());

}
/*List<String> list = new ArrayList<String>();
list.add("http");
System.out.printIn(selectForBypass(list) .getName());*/

/**

* @param priority priority

*/

public void setPriority(int priority) {
this.priority = priority;

/**

* @return params

*/

public Map<String, String> getParams() {
return params;

}
}
A.1.15 Invoker.java
/**
* $1d: Invoker.java 188 2005-12-04 04:24:06Z ikuom $
*/

package jp.ac.kyoto u.i.siws.server.provider.rmi;

import java.rmi.Remote;
import java.rmi.RemoteException;

/**

* RMI
* @author Ikuo Matsumura (matumura@lab7.kuis.kyoto-u.ac.jp)
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*
*/
public interface Invoker <T> extends Remote {

/**

*

* @param params

* @return

* @throws RemoteException

*/

public T invoke(Object[] params) throws RemoteException;

}

A.1.16 Invokerlmpl.java

/**

* $1d: InvokerlImpl_java 185 2005-12-02 04:54:57Z ikuom $
*/

package jp.ac.kyoto u.i.siws.server.provider.rmi;

import java.rmi.RemoteException;
import java.rmi.server.UnicastRemoteObject;

import jp.ac.kyoto u.i.siws.server.Servantlnvoker;

/**
* RMI
* {@link jp.ac.kyoto u.i.siws.server.Servantinvoker}

*

* @author lkuo Matsumura (matumura@lab7.kuis.kyoto-u.ac.jp)
*

*/

public class InvokerImpl extends UnicastRemoteObject implements Invoker {
private static final long serialVersionUID = 1L;
private Servantinvoker _invoker = null;

/**
*
* @throws RemoteException
* @param invoker
*/
public InvokerImpl(Servantinvoker invoker) throws RemoteException {
this._invoker = invoker;

public Object invoke(Object[] params) throws RemoteException {
try {
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return _invoker.invoke(params);
} catch(Exception e) {

throw new RemoteException(''Server-side RMI exception: ", e);
}
}
}
A.1.17 RMIServerBypass.java
/**
* $1d: RMIServerBypass.java 189 2005-12-04 07:07:43Z ikuom $
*/

package jp-.ac.kyoto u.i.siws.server.provider.rmi;

import java.io.BufferedlnputStream;

import java.io.BufferedReader;

import java.io.lOException;

import java.io.InputStreamReader;

import java.rmi.Naming;

import java.util.List;

.siws.Commons;
.siws.Constants;
.siws.Messages;
.siws.server.Servantlnvoker;
.siws.server.provider.ServerBypass;
.siws.xml.soap.Bypassinfo;
.siws.xml.soap.ObjectFactory;
.siws.xml.soap.Param;

import jp.ac.kyoto u.
import jp.ac.kyoto u.
import jp.ac.kyoto u.
import jp.ac.kyoto u.
import jp.ac.kyoto u.
import jp.ac.kyoto u.
import jp.ac.kyoto u.
import jp.ac.kyoto u.

import org.apache.axis.AxisFault;

import org.apache.axis.components.logger.LogFactory;
import org.apache.commons.logging.Log;

import org.w3c.dom.Element;

import org.w3c.dom.Node;

/**
* RMI

* @author lkuo Matsumura (matumura@lab7.kuis.kyoto-u.ac.jp)
*

*/
public class RMIServerBypass extends ServerBypass {

/*-k
* {@link #infoAXXMLQO} {@link #getRMIName()}
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*/
pub

pub

lic static final String KEY_RMINAME = "rmi_name";

lic static final String OBJ_PREFIX = "siwsObj";

private static long max_id = -1;

pro

tected static Log log = LogFactory.getLog(RMIServerBypass.class.getName());

private long id = -1;

/**

*
*/
pub

/**

*

*

*/
pri

*

*/
pub

@param invoker

lic RMIServerBypass(Servantinvoker si) throws AxisFault {
super(si);

prepareRegistry();

id = fetchld();

try {
Invoker invoker = new InvokerImpl(si);

Naming.rebind(getRMIName(), invoker);
} catch (Exception e) {
throw AxisFault.makeFault(e);

ID
@return ID

vate static long fetchld() {
max_id ++;
return max_id;

RMIRegistry

@throws AxisFault

lic void prepareRegistry() throws AxisFault {
log.debug(Messages.getMessage(*'log-enter™));
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RMIServerProvider p = RMIServerProvider.instance();

if(p.isRegistryPrepared()) {
log.debug(Messages.getMessage(*'1og-0004"));
return;

try {
String command = "rmiregistry " + p.getPort();

log. info(Messages.getMessage(*'info-0004", command));
Process process = Runtime.getRuntime().exec(command);
log.debug(**Process returned.');

BufferedReader reader = new BufferedReader(new InputStreamReader(
process.getErrorStream()));

/* */
String str = null;
StringBuffer sb = new StringBuffer();
while(null = (str = reader.readLine())) {
sb.append(str);
sb.append(*'\n"");
}
str = sh.toString();
if(str.length() > 0) log.info(sb.toString());
else log.debug(*'No error found in exec.™);
} catch (10Exception e) {
throw AxisFault.makeFault(e);

p.setRegistryPrepared(true);

log.debug(Messages.getMessage("'log-exit™));

/**

* RMI

* "rmi://localhost:11099/siwsObj0"

* @return RMI

* @throws AxisFault

*/

public String getRMIName() throws AxisFault {
RMIServerProvider p = RMIServerProvider.instance();

return “rmi://" + p.getFHost() + ":" + p.getPort() + /" + OBJ_PREFIX + id;
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@SuppressWarnings(*'unchecked')

@Override

public Element infoAxXML() throws AxisFault {
ObjectFactory factory = new ObjectFactory();
Element elem = null;

try {
BypassInfo info = factory.createBypassinfo();

info.setProvider(RMIServerProvider.NAME);
List<Param> list = info.getParam();

/* RMIName */
Param p = factory.createParam();
p.setKey(KEY_RMINAME);
p.setValue(getRMIName());
list.add(p);
Node node = Commons.getXMLAsNode(info, Constants.PKGNAME_SOAP);
elem = (Element)node;
} catch (Exception e) {
throw AxisFault.makeFault(e);

}

return elem;
}
@0override

public void tearDown() {
// TODO rmiregistry unbind

/*-k
* @param args
* @throws Exception
*/
public static void main(String[] args) throws Exception {
log.debug(Messages.getMessage("'log-enter™));
Process p = Runtime.getRuntime().exec("'rmiregistry 11099');
BufferedReader reader = new BufferedReader(new InputStreamReader(
new BufferedInputStream(p.getErrorStream())));
System.out.printIn(reader.readLine());
//p.destroy();
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}

A.1.18 RMIServerProvider.java

/**

* $1d: RMIServerProvider.java 255 2006-01-24 05:30:24Z ikuom
*/

package jp-.ac.kyoto_u.i.siws.server.provider.rmi;

import java.net.lInetAddress;

import jp.ac.kyoto u.i.siws.Messages;

import jp.ac.kyoto u.i.siws.server.Servantinvoker;

import jp.ac.kyoto u.i.siws.server._provider.ServerBypass;
import jp.ac.kyoto u.i.siws.server._provider.ServerProvider;

import org.apache.axis.AxisFault;
import org.apache.axis.components.logger.LogFactory;
import org.apache.commons.logging.Log;

/**
* Java RMI

* @author lkuo Matsumura (matumura@lab7.kuis.kyoto-u.ac.jp)
*

*/
public class RMIServerProvider extends ServerProvider {
private static RMIServerProvider instance = null;

public static final String NAME = "rmi";

/**

*
*/
public static final String CN_HOST = "host";

/**

*/

public static final String CN_FHOST = "foreign_host";
/**

*/

public static final String CN_PORT = "port";

/**
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* RMI
*/
public static final String CN_IRP = "isRegistryPrepared";

protected static Log log = LogFactory.getLog(RMIServerProvider.class.getName());
private boolean isRegistryPrepared = false;

private String host = "localhost”;
private String fHost = "localhost™;
private int port = 11099;

/**
*/
private RMIServerProvider() {

* "localhost", 11099
*/
@override
public void init() {
super.init();
String v = null;
if(null 1= (v = params.get(CN_HOST))) host = v;
if(null = (v = params.get(CN_FHOST))) fHost = v;
if(null = (v = params.get(CN_PORT))) {
try {
port = Integer.parselnt(v);
} catch(NumberFormatException e) {
log.warn(Messages.getMessage(*'warn-0001", v, Integer.toString(port)));

}

}

if(null = (v = params.get(CN_IRP))) {
try {

isRegistryPrepared = Boolean.parseBoolean(v);
} catch(Exception e) {

log.info(e.toString());

log. info(Messages.getMessage("'warn-0002""));

isRegistryPrepared = false;
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/**

*

*

* @return
*/
public static RMIServerProvider instance() {
if(instance == null)
instance = new RMIServerProvider();
return instance;

@0verride
public String getName() {
return NAME;

@0override

public ServerBypass createBypass(Servantinvoker invoker) throws AxisFault {
RMIServerBypass bypass = new RMIServerBypass(invoker);
return bypass;

/**

*

*/

public static void main(String[] args) throws Exception {
InetAddress addr = InetAddress.getLocalHost();
System.out.println(addr.getHostAddress());

/**

* @return fHost

*/

public String getFHost() {
return fHost;

/**
* @return host
*/
public String getHost() {
return host;
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/**

* @return port

*/

public int getPort() {
return port;

/**

* @return isRegistryPrepared

*/

public boolean isRegistryPrepared() {
return isRegistryPrepared;

/**

* @param isRegistryPrepared isRegistryPrepared

*/

public void setRegistryPrepared(boolean isRegistryPrepared) {
this.isRegistryPrepared = isRegistryPrepared;

}
}
A.2 SimpleTranslation WSDL
SimpleTranslation  SiWS
Web
A.2.1 Translation.java
/**
* $1d: Translation.java 127 2005-11-18 06:43:08Z ikuom $
*/

package jp.ac.kyoto u.i.siws.samples.server;

/**

*

* @author Matsumura
*

*/
public interface Translation {
public String translate(String srcLang, String tgtLang, String source);

}
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A.2.2 SimpleTranslation.java

/**

* $1d: SimpleTranslation.java 127 2005-11-18 06:43:08Z ikuom $
*/

package jp.ac.kyoto u.i.siws.samples.server;

/**

*

* @author Matsumura
*

*/
public class SimpleTranslation implements Translation {

/**

* source srclLang tgtLang

*

* source + ": "

*

* @param srclLang ID

* @param tgtLang ID

* @param source

* @return source +

*/

public String translate(String srcLang, String tgtLang, String source) {
return source + ": "

}

A.2.3 WSDL

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

<wsdl :definitions targetNamespace="http://i.kyoto-u.ac.jp/siws/samples/sts" xmlns:apachesoap=""hi
<I--WSDL  Apache Axis version: 1.2.1

Built on Jun 14, 2005 (09:15:57 EDT) / [en]-(WSDL created by Apache Axis ver
Built on Jun 14, 2005 (09:15:57 EDT))-->

<wsdl :message name="‘translateResponse'>
<wsdl :part name="translateReturn" type="xsd:string"/>
</wsdl :message>

<wsdl :message name="translateRequest'>
<wsdl :part name="in0" type="xsd:string"/>
<wsdl:part name="inl" type="xsd:string"/>
<wsdl:part name="in2" type="xsd:string"/>
</wsdl:message>

<wsdl :portType name="SimpleTranslation">
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<wsdl:operation name="translate”™ parameterOrder="in0 inl in2">
<wsdl:input message="impl:translateRequest"” name="translateRequest'/>
<wsdl :output message="impl:translateResponse"” name="translateResponse"/>
</wsdl :operation>
</wsdl :portType>

<wsdl:binding name="SimpleTranslationSoapBinding" type="impl:SimpleTranslation">
<wsdlsoap:binding style="rpc" transport="http://schemas.xmlsoap.org/soap/http"/>
<wsdl:operation name="translate'>
<wsdlsoap:operation soapAction="""/>
<wsdl :input name="translateRequest'>
<wsdlsoap:body encodingStyle="http://schemas.xmlsoap.org/soap/encoding/"
namespace="http://i.kyoto-u.ac. jp/siws/samples/sts" use="encoded"/>
</wsdl:input>
<wsdl :output name="translateResponse'>
<wsdlsoap:body encodingStyle="http://schemas.xmlsoap.org/soap/encoding/"
namespace="http://i.kyoto-u.ac. jp/siws/samples/sts" use="encoded"/>
</wsdl:output>
</wsdl :operation>
</wsdl:binding>

<wsdl:service name="SimpleTranslationService'>
<wsdl:port binding="impl:SimpleTranslationSoapBinding" name="SimpleTranslation">
<wsdlsoap:address location="http://localhost:8080/axis/services/SimpleTranslation"/>
</wsdl:port>
</wsdl:service>
</wsdl:definitions>

A.3 XML

A.3.1 siws-soap.xsd

<?xml version="1.0" encoding="UTF-8"7>

<l-- $Id: siws-soap.xsd 254 2006-01-24 05:17:10Z ikuom $ -->

<schema xmIns="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://i.kyoto-u.ac.jp/siws/soap/"
xmlns:tns="http://i.kyoto-u.ac.jp/siws/soap/" xmlns:Ql=""xs">

<complexType name="OperUsage'>
<seguence>
<choice>

<element name="staticlndex" type="nonNegativelnteger"
maxOccurs="unbounded"™ minOccurs="0">

</element>

<element name="staticRange" type="string"
maxOccurs="unbounded" minOccurs="0">
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</element>
</choice>
</sequence>
</complexType>

<complexType name="AvailableProviders">
<seguence>
<element name="provider" type="string" maxOccurs="unbounded"
minOccurs="1">
</element>
</sequence>
</complexType>

<complexType name="Param'>
<simpleContent>
<extension base="string">
<attribute name="key" type="string"
form=""unqualified">
</attribute>
</extension>
</simpleContent>
</complexType>

<element name="clientContext">
<complexType>
<all minOccurs="1" maxOccurs="1">
<element name="operationUsage"
type=""tns:0OperUsage" maxOccurs="1" minOccurs="1">
</element>
<element name="availableProviders"
type=""tns:AvailableProviders" maxOccurs="1" minOccurs="1">
</element>
</all>
</complexType>
</element>

<element name="bypassinfo'>
<complexType>
<seguence>
<element name="provider" type="string'"></element>
<element name="param" type=""tns:Param"
maxOccurs="unbounded" minOccurs="0">
</element>
</sequence>
</complexType>
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</element>

</schema>

A.3.2 siws-config.xsd

<?xml version="1.0" encoding="utf-8"7>

<xs:schema id="NewDataSet"
targetNamespace="http://i.kyoto-u.ac.jp/siws/config"
xmlns:mstns="http://i.kyoto-u.ac.jp/siws/config"
xmIns="http://i.kyoto-u.ac. jp/siws/config"
xmIns:xs="http://www.w3.0rg/2001/XMLSchema"
xmIns:msdata=""urn:schemas-microsoft-com:xml-msdata"”
attributeFormDefault="qualified" elementFormDefault="qualified">
<xs:element name="config">

<xs:complexType>
<xs:sequence>

<xs:element name="client" minOccurs="0">
<xs:complexType>
<xs:sequence>
<xs:element name="provider™ minOccurs="0"
maxOccurs="unbounded"">
<xs:complexType>
<xs:attribute name="className"
form="unqualified" type="xs:string" />
</xs:complexType>
</xs:element>
</Xxs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="server" minOccurs="0" maxOccurs="1">
<xs:complexType>
<Xs:sequence>
<xs:element name="provider" minOccurs="0"
max0Occurs="unbounded">
<xs:complexType>
<xs:sequence>
<xs:element name="param™ type="Param”
maxOccurs="unbounded™ minOccurs="0">
</xs:element>
</xs:sequence>
<xs:attribute name="priority"
form="unqualified" type="xs:int" />
<xs:attribute name="className"
form="unqualified" type="xs:string" />
</xs:complexType>
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</xs:element>
</xs:sequence>
</xs:complexType>
</xs:element>
</Xs:sequence>
</xs:complexType>
</xs:element>

<xs:complexType name="Param'>
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute name="key" type="xs:string"
form="unqualified">
</xs:attribute>
</xs:extension>
</xs:simpleContent>
</xs:complexType>

<xs:element name="NewDataSet" msdata:lsDataSet=""true"
msdata:Locale="ja-JP"">
<xs:complexType>
<xs:choice maxOccurs="unbounded">
<xs:element ref="config" />
</xs:choice>
</xs:complexType>
</xs:element>
</xs:schema>

A-53



