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Improving Runtime Efficiency of Composite Web
Services

Yoshiyuki FUJISHIRO
Abstract
A composite web service is a web service that is constructed from multiple
component web services. It is usually written in description languages such as
BPEL4WS and executed on execution engines. Composite web service in itself
can become a component of another composite web service. This is a great
feature of composite web services.

Composite web service is often used in industrial arena because of its high
interoperability and flexibility. But recently, it has begun to be used in consumer
services such as travel planning web service, which is composed using map
service, weather forecast service, and traffic information service.

The more often composite web service is used in the consumer scene, the
more important the runtime performance of a composite web service becomes.
This is because if it is used in the application, its response time directly affects
the application ’ s response time. In addition, if it is composed recursively,
a little enhancement of execution speed in one component service will affect
manyfold in the speed of the whole composite web service.

The purpose of this study is to improve runtime efficiency and performance
of composite web service. In particular, I work on the following problems which
deteriorate the performance and execution speed of composite web service.

e Description language for composite web services is too complex and has
many functions. As a result, the engine needs more resource for execution,
and this has ill effects on system performance.

e Composite web services require special engine for execution. Because all
data and process about services are handled by this engine, it easily creates
a bottleneck during the execution process.

To solve these problems, I propose the following two approaches.

The first is to generate program source codes from the description of a com-
posite web service. Before generating the source codes, the generator system

judges what functions are needed to execute this composite web services and
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suppresses the use of needless threads and CPU resources. The system converts
the process flow of composite web services into a program in order to reduce
the runtime instructions and to make it optimized by the compiler of the pro-
gramming language. In this manner, the generator enables the composite web
service to run more efficiently.

The second is to perform the generated program on the client-side. The
generated program does not require particular engines for execution so that
it can be run on many environments such as client machines and web service
engines. This removes the root cause of bottleneck in composite web service
engines.

I developed BPEL2Java, which is the Java source code generator from
BPEL4WS description and evaluated the proposed methods. From the ex-

perimental results, 150
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</soapenv:Body>
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<sequence>
<receive partnerLink="client"
operation="translate" variable="inputText"
createInstance="yes" />
<flow>
<sequence>

<invoke partnerLink="chinese-translation"

operation="translate" inputVariable="inputText"

outputVariable="chineseResult"/>

receive
input text

invoke
JtoC—trans

assign
trans result(JtoC)
into output

<assign>

<copy>

<from variable="chineseResult"/>

invoke <to variable="output" part="chineseResult"/>
JtoE-trans </copy>

</assign>

</sequence>
assign

trans result(JtoE)
into output

<sequence>
<invoke partnerLink="english-translation"
operation="translate" inputVariable="inputText"
outputVariable="englishResult"/>
<assign>
<copy>
<from variable="englishResult"/>
<to variable="output" part="englishResult"/>
</copy>
</assign>
</sequence>
</flow>
<reply partnerLink="client" operation="translate"
variable="output"/>

</sequence>

O 1: Activity diagram and BPEL4WS description of the example service
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<partnerLink name="ncname" ... /> | 1) component web services
</partnerLinks> 4
<variables> T
<variable name="ncname" ... /> | 2) variables
</variables> 4
...(activities) 3) activities
</process>

O 6: The basic structure of BPEL4AWS language
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public class ProcessName {

// some declarations of variables here

//constructor
public ProcessName(){

super () ;

// the public method corresponding to activities here
public Object serviceMethod(Object arg){

....(activities)

O 7: The basic strutcture of Process class
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BPEL4WS activity | Description Implementation in BPEL2Java
Structured Activities
sequence perform contained activities sequentially | do nothing
switch perform a given activity if the given con- | replace into if,elseif,else syntax
dition is true
while perform a contained activity repeatedly | replace into while syntax
until the given condition no longer holds
true
flow performe contained activities concurrently use threads and execute concurrently
Basic Activities
invoke invoke a component web service call the method of generated stub
classes
receive receive a message from clients or other | assign the service method parameters
web services into the specified variable
reply reply a message to clients use return syntax to reply the specified
variable data
assign copy data from one variable to another | clone the data of the variable and assign
to the specified variable
throw throw an exception replace into throw synatax
wait wait for a certain period of time or until | use the sleep method in Thread class
a certain deadline

O 1: BPEL4WS activities and those implementation in BPEL2Java
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<sequence>
<receive partnerLink="client" portType="impl:Demo"
operation="echo" variable="demoRequest" createInstance="yes" />
<invoke partnerLink="echo" portType="impl:SleepEchoService" operation="echo"
inputVariable="demoRequest" outputVariable="demoResponse"/>
<reply partnerLink="client" portType="impl:Demo"
operation="echo" variable="demoResponse"/>

</sequence>

O 8: Activities written in BPEL4WS

public java.lang.String echo(java.lang.String input)
throws java.rmi.RemoteException{
// <sequence>

demoRequest.put ("input", input); // <receive>

try { // <invoke>
SleepEchoService sei =
new SleepEchoServiceServiceLocator().
getSleepEcho(
new java.net.URL(
partnerLink_echo_partnerRole.getAddress() .toString()));
demoResponse.put ("echoReturn",
sei.echo(
(String) (demoRequest.get ("input"))));
} catch (javax.xml.rpc.ServiceException e) {
throw new RemoteException("ServiceException", e);
} catch (java.net.MalformedURLException e) {

throw new RemoteException("MalformedURLException", e);

return (String)demoResponse.get("echoReturn"); // <reply>

// </sequence>

0 9: A generated source code from BPEL4WS
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