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Reflection

Eun-Cheon Lim*, Chun-Bo Sim **

O of
4 5

Y A2 23 ok Tl MH|AZ AAREal] 714 Sl Aul A s Yl S3gon, A3
A 4 *1Hl*°‘ Alule] 15 &3y 1 9l IOPEE 7Isto 2 v A4 9 25 dhale] t2olu ATS
gt 3 Bt &9 BEHE A4 7139 HAAFF Ty S ETe

& T2 v whalo] £9iE] ‘3)\‘3} B =ods AWE 48 e @A T2 a4 (Aspect-Oriented
Programming, AOP) % 2]Z34 (Reflection) 2 243 2 9 Aulx 23 9 A8 7|HS dAg) Atst

o
ikl
oL o 2k

&
e

S 71 9 AElze] v} dolelE $Ho2 A5 Sl ABAH AP es ofgel SHo2 4 A
28 £ Sdl AOP 718 B2YNE Ff viol= 208 Ayt L3 oS o140 54 384 §

= -850
AE £ 2T W AP 2E APse PHS A AL 1S A
i

AHAE F AIE SRelA 239 4

Abstract

The field of the web service orchestration introduced to generate a valuable service by reusing
single services. Recently, it suggests rule-based searching and composition by the AI(Artificial
Intelligence) instead of simple searching or orchestration based on the IOPE(Input, Output,
Precondition, Effect) to implement the Semantic web as the web service of the next generation. It
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introduce a AOP programming paradigm from existing object-oriented programming paradigm for

more efficient modularization of software. In this paper, we design a dynamic web service

orchestration and invocation scheme applying Aspect-Oriented Programming (AOP) and Reflection

for Semantic web. The proposed scheme makes use of the Reflection technique to gather

dynamically meta data and generates byte code by AOP to compose dynamically web services. As

well as, our scheme shows how to execute composed web services through dynamic proxy objects

generated by the Reflection. For performance evaluation of the proposed scheme, we experiment on

search performance of composed web services with respect to business logic layer and user view layer.

» Keyword : # Md|A Z8HWeb Service Orchestration), A|ME #(Semantic Web), BFEIX|E
Z27a(Aspect-Oriented Programming), 2lZ2M(Reflection)
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Fig. 1. Proposed Web Service Orchestration and
Execution Architecture
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» Object obj

@ Object newlnstance(Object ob)
 DefaultProxy(Object oby)

© Object invoke(Object target, Method m, Object] args)
@ Object execute(Object target, String methodName, Objectl] args)
® vaid main{String]) args)

;i "
0. % <<indtantiation>> 0 * <<instantiation> >
* ¥
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| aservee | |

@ Obiect operationa(otject obp /" | [® Ob;«*no;bﬁmﬂ(ﬂwed obi) |
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2 Object operationA(Object obj) © Object operationB{Object obj)
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Fig. 2. Class Diagram between Static Service Class
and Dynamic Proxy
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Called OperationA

after method operationA

elapsed 0

before method operationB
Called OperationB

after method operationB

elapsed 0
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Fig. 3. Execution Result of Static Services
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comjavawide.doi.orchestration.dynamical.DefaultOynamicProxy

# List<AbCodeDelegator> abCodeDelegator
3 String className

a ClassGen aClass

3 String packageName

3 String outputPath

° vowd main(Stringl] args)
etleMMSmng path)
w void generateClassFile()
@ void createMethod(int classDeclareScope, Type returnType, Typel] arglypes, String[} argNames, Stri...
@ void createClass(String packageNarne, String className)
2 DefautDymanicPronyl)
yfList<AbCe

abCodeDelegator2)

0.+

omye ide.doj orch

ical AbCodeDelegator

# InstructionList instructiontist
+ InstructionFactory instructionFactory
< ConstantPoolGen constantPool
< MethodGen methodGen
: ClassGen classGen

& veid appendCode()
% void
@ void setMethodGen{MethodGen meihod(;en)

T 4 S Mb|A Eaiac] MME 248t S clojoia
Fig. 4. Class Diagram for Generation of Dynamic
Service Class
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DefaultDynamicProxy proxy = new
DefaultDynamicProxy () ;

proxy.setOutputPath ("build/classes");
proxy.createClass ("com.javawide.doi.orchestrati
on.dynamical", "TestComposite™);
proxy.createMethod (Constants.ACC STATIC
Constants.ACC PUBLIC,

Type.VOID, new Typel]l { Type.STRING }, new
String{] { "str" },

"appendString"”, new AbCodeDelegator() {
@0verride

public void appendCode () {

}
by
proxy.generateClassFile();

T8 5. & Soia MM of
Fig. 5. An Exampie for Creation of Dynamic Class
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Compiled from "<DOKDO-WS Generated>
TestComposite.java"
public class com.javawide.doi.orchestration.
dynamical.TestComposite extends
java.lang.Object

SourceFile: "<DOKDO-WS Generated>
TestComposite.java”

minor version: 3

major version: 45

Constant pool:
const #1 SourceFile;
const #2 = Asciz <DOKDO-WS
Generated>TestComposite.java;
const #3 = Asciz
com/javawide/doi/orchestration/dynamical/Tes
tComposite;

= Asciz

public static void
appendString(java.lang.String);
Code:

Stack=4, Locals=1, Args size=l

0: getstatic #12;
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3: new#ld;

6: dup

7: 1ldc#l6;

9: invokespecial#20;
12: aload 0

13: invokevirtual#24;
16: invokevirtual#28;
19: invokevirtual#33;
22: return
LocalvariableTable:
Start Length Slot Name
0 0 0 str
Ljava/lang/String;

Signature

232} Byte Code
}

08 6. sxoz MAM= HjolE 3=
Fig. 6. Generated Byte Code Dynamically
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Object target =
DefaultProxy.newlInstance("com.javawide.doi.or
chestration.dynamical.TestComposite");
DefaultProxy.execute(target, "appendString",

new Object[] { "execute appendString" });

T8 7. BN ESAIE S8 S5 Mols ag

Fig. 7. Dynamic Service Execution by Dynamic Proxy
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Fig. 8. Execution Result of Dynamic Service Instance
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Event.observe (window, "load", function(evt) {
Event.observe ("orchestrate", "click",
function(evt) {

new Ajax.Request ("StringA.html", {

onSuccess : function(response) {
${("result")

responseText;

.innerHTML += response.

new Ajax.Request {"StringB.jsp", {
onSuccess : function(response) {

$("result")
responseText;

}I

onFailure

.innerHTML += response.

: function(response) {
$("result").innerHTML += "fail";

1
}I
onFailure : function(response) {

$("result").innerHTML += "fail";

I8 9. 88 & 2YE S5 =§
Fig. 9. Orchestration by Dynamic Function Loading
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Let S = {B, A}, D = {s0, sl, s2, ... sn}
where S is a Service Prototype, s 1s Service
Instance and D is Dynamic Proxy which is
mixed of s. HI and TI means Host group id and
target group id.

W[GI] is the set of Services stored in
WSDLRepository.

[:] 1s instantiation operator

[T] is type operator

[«-] is assignment

Input : [Host Group Id] and [Target Group
Id(TI), Position]

Output : Dynamic Proxies

01 foreach Sh in W([HI]
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02 D[HI] <« :Sh

03 foreach St in W[TI]

04 if TSh = B then D[HI].B U St
05 else D[HI].A U st

06 end if

07 end foreach

08 end foreach

09 return D

7 10. A~ Ae AisolMe| =5t dnalE
Fig. 10. Orchestration Algorithm on Service Execution
Layer
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Let E = {S, F}, E, F = {£0, f1, f2, ... fn}
where F 1s a Service Execution Function Group,
S is set of succeed Functional Factor and F has
opposite meaning.

W[GI] is the
WSDLRepository.

Input : [Host Group Id]
Id(TI), Position]

Output : Execution Function Group

01 foreach W[HI] Sh

02 foreach W[TI] St, E

03 E.S U st.s

04 E.F U st.F

05 end if

06 end foreach

07 end foreach

08 return E

set of Services stored in

and [Target Group

O3 11, AHIA 7 ABSolM e} 3t dpeim
Fig. 11. Orchestration Algorithm on Service View Layer
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Hibernate-outgodiscovery 055741553
iBatis-outgodiscovery , 0.031730681

JoBC-putgodiscovery

Hibernate-incomediscovery _ 0.032972626
iBatis-incomediscovery | 055609215

JoBC-incomediscovery

Hibernate-registersccountdiscovery  JGTITITENENEERENNRR  (33025393
iBatis-registeraccountdiscovery BN E 0 030040821

JDBC-registerdccountdiscovery

Hibernate-unregisterCustomerdiscovery 1NN 0355 55315
iBatis-unregisterCustorerdiscovery NN 0 032921727

1DBC-unregisterCustomerdiscovery

Hibernate-modifyCustomerdiscovery TN 3101509
ibatis-modifyCustomerdiscovery —771645

JDBC-mudifyCustomerdiscavery

Hibernate-registerCustomerdiscovery — 0.03432655
iBatis-registerCustomerdiscovery T 1 1054693026

IDBGregisterCustomerdiscovery

- 0.026437144

0.032831187

0.035110401

0.032875611

0.030193519

0 0.005

0.01 0.015 0.02

0025 0.03

Average Time{ms)

37 12, Ml QAT MM AR - H[ZUA 25 AR XTF
Fig. 12. Creation Time for Service Instance - Business Logic Layer Orchestration
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