SOA AMHl29] T3 M= AA 79

SOA Au| 29| & A9 AA 7|9
(A Design Method for Dynamic Selection of SOA Services)

t = + +
i & o S 4+ 5

(Jeong Seop Bae) (Hyun Jung La) (Soo Dong Kim)
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HoZ ojfolAol Frt shAT WA ZEaew o], SOC ZPRE, HIRUA ZZAA 2dE Ao
(Business Process Modeling Language, BPML) ¥ =& 453 Au)2 Ad £E a2 AF )
APTE: Ashe $F #EY Utk & Felo|dE] g TARS BESRE AuAF AFE] 98k
g vz TR AE ATA (reconfiguration)F T AME (redeploy)Holot dhe EA|He] glth o
A, AEl2 FEloldEY Thokgt 9o B MulAZE sty A 23717 Y8t B8 A
7iol "asit B mRoMis dexalol= AulA WA (Enterprise Service Bus, ESB) 7]ute] %A
A8 #E2) (Dynamic Selection Handler, DSH) A7 718 Attty DSH Yl 744 HEAEQ] £
H e, Mula dulx), Muls Blld, QEFolx WAt e 4AES AATT. DSH AA Al
HEF gl AHE FLse AXTAEY YalgAo] EE2 HAT vhAgte s A DSH A
A8AHL Holy| 98] ESBE o] &3t} DSHE F&#3i)
1A= MHA A& ol A (SOA), 54 Mul Mel Enterprise Service Bus (ESB)

off i %

Abstract Service-Oriented Computing (SOC) is the development method that published services
are selected and composed at runtime to deliver the expected functionality to service clients. SOC
should get maximum benefits not only supporting business agility but also reducing the development
time. Services are selected and composed at runtime to improve the benefits. However, current
programming language, SOC platforms, business process modeling language, and tools support either
manual selection or static binding of published services. There is a limitation on reconfiguring and
redeploying the business process to deliver the expected services to each client. Therefore, dynamic
selection is needed for composing appropriate services to service clients in a quick and flexible manner.
In this paper, we propose Dynamic Selection Handler (DSH) on ESB. we present a design method of
Dynamic Selection Handler which consists of four components; Invocation Listener, Service Selector,
Service Binder and Interface Transformer. We apply appropriate design patterns for each component
to maximize reusability of components. Finally, we describe a case study that shows the feasibility
of DSH on ESB.
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4.2 Service Selector
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Invocation Listener AXUEE MH]A 0|83} d=
FRAEARE IFF Fepo]AdES YAT HAx 834

< AABIEA T BPEL o] wAIXE 43937 93
234& T Fol Hx] etk Service Binder:
Service Selectorell 93} AP 3hte] MU= 7|4ke
2 Interface Transformer AXVENA +4HE AR E
A wh=t} DSHE Service Bindery® &% dAXE
A48t Invocation Listenerdl] #A@3hs &8 g}
359 Mu2x AEXPES WSDL QE o] A0 3
gsjojol St wlAa=E ™It WSDL e #o)x
A WA== WSDL 118 71&2 8 8t <portType>
9] B dgHES] <operation>ol] WAZ} o] 011:]-
A Wizme] Qo] e A$E <types> W
o AHolso] QU= name Ao AFsle Fy= E}?J
< W3l UH-& Interface Transformer AXIET}
HAIAE Agst A" dAXE XML Fd2 H3
3}4 Invocation Listener HIEWEO] AgstA =}
A WAAE P Foll oA BAA g Agd
WA= 529 AHl2 HIWEC RyxA Foh

<<8erviceSelector>> <<ServiceSelectar>>

CandidateFindingServiceContai

<<ServiceBinder>>

:ServiceBinder

<<InterfaceTransformerr>>

AnterfaceTransformer

1: getFindCandidateService(preferenceType)

T

—

2 ; getCandidateService(preferenceType)

3 : compareinterfaces(specifiedinterface, chndiateservicelnterface)

>

!

4: Sleim ol oix| ot

----------------- > U

1% 7 Service Selector Al A tholoj 1
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4.4 Interface Transformer

M|zt AFol sk Jled ETodE A
ARE 7vtez HAG Aulart 2RHPAN a3
AH)2: QlEjHlo]l2& HHE Service Selectoro] 23
8 9 Mulz AEHe)A P BAX @ 4
DSH9] Interface Transformer AXAEE T4
2] WSDL# 48} 4-F2) WSDL7e BUxS
gte] HgA7E 98-S Fnk

Service SelectorollA] HgGuke T AMulA AH(g)
£ BPELS WSDL QIg#Ho]2 AR Mulx AXd
Ee°] WSDL €#ol~ ARE InterfaceRuleAdapter
Fej2olx AejHol2 A AgdirdA wE B +
g e g EAX g Ao AP AdapterS AA
o] InterfaceTransformer Z-e20A] AG3cHb1).
InterfaceRuleAdapter Z#2oA] BEYx|7} WAFS1A]
¥t AT Service Binder AEHE] & AMulx 9
Hulelx HRE ALAHb2). InterfaceTransformer
2o A QEjHolx BIXNE 2T HEES Service
Binder ZXUE HAgdch(c).

AEHel2 Hg-g 3] 93t AEF oA FH A
Fa4o) o8] Feje] WSDL ¢SlElFo)2 22 84
Sk o] At Hoj glojok st} (1) WA= o)E

Interface Transformer \

m ol b

Service
Selector

M orupors ]
L=

o ©

2 8 A B A A 2 ZQ0082)

o] & A%, (2) £4 oj8o] v A%, (3) dlelg
Eglo] o A%, @) F7F apdsvt dad B
(5) 29 wiAHS ol A mfAST) BaEo @9
He A9, 6) A wishds ghol & mihas gz
FEHE AR (D AR Ay g =i
QEjH o) 2N i/ W4Tt o ol "asA Ye A
SE S A9 73S FY I

0] AHH|AE FEo|JET} Wl HEH 9
el o]AR WIslE A9 BPEL ojA9) Qe #o]x
9 Ml FEAES] Qe HolAar A7 dA3 R &
T 925 FHAIRL 9Hol 28 HEA77] 9
3 oAy FFS oYHE TRV 948l Interface
Transformer AXAES Adapter HE-S o] &3l A
Aget

2% 9 Interface Transformer 7N @ANA 715
g o8 Hejo] ofHHE ST target T2
adaptee F2 Alo]9] YAEA] e UEFH|AFE 3
A7) §8te] Adapter HES L3 FH& tolo|a
Hojr},

dEjgo] 2 BUX 7} AAEH Interface Transformer
€ 3Z2HE Mulx AdEH AT JAZ ny A"
TAE o)lgste HAAS 79 o2z WIS
el 19 102 JdEselx BUXE At gz
& RAET

2% 10& comaprelnterface()$} adaptinterfaceMis—
match() MAEE 71, A U4 fice AeH o)~

YA #78 FAshh ditgle] FY F9E UH
ol EUX7L WAF Aeolrh F WA wli=e e

o]~ BAAE Adtes WaTolty adaptinterface-

Mismatch()o X vl2] Bejd 3o 7]whg ste] QIE

( por——— Aol 2UA Welrh FHHT HAJ [felse B
EY3 Fed @ g QElHe) =9 QF WEs
1% 8 Interface Transformer ©}7]€)%] HojFE)
< Adapter:>
OperationMismatchAdapter
< Target>
mafchinterface() e WSDLinterfagce in BPEL
< Adapter> -
<Adapter> InterfaceTransformer
DataTypeTransformer —
1 | parselnterface()
matchinterface() matchinterface()
invokeService(}
< Adaptee>
< Adapter>
Parameigrie_:nker —_— WSDL interface of Web service
matchinterface()

% 9 Interface Transformer Z#2: tholol1¥
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public boolean
boolean result = false;
if ( original.size() != target.size()) {
result=true; // WHAEF F7L ohE AP BYA wA
}else {
for (inti=0; i < original.size() ; i++ ) {
if ( toriginal.getElement(i).toString().equals (target.getElement(i).toString()) ) {
result = true; // /3 0] THE 739 B U] A

}

face ( O

original, O target) {

} return result;

+

public String ad: i (O i original, Op
OperationSignature matched = new OperationSignature();

i "ase mi = A i getAd i %

HTHRE ol go] e 4L
matched.setMethodName (original. getMethodName() );

} else if ( MismatchCase.type — 2) # AR o) gol vhe 7 ¢
matched.setElement(j, original. getElement(i));

i

return matched;

target) {

if ( MismatchCase.type == 1 ) {

19 10 Interface Transformer &1 a2
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<bpel:process name="HotelReservationProcess"
targetNamespace="urn:logicblaze:soa:hotelreservation®
xmins:tns="urn:logicblaze:soa:hotelreservation”
xmins:ca="urn:logicblaze:soa:hotelfinding*

<bpel:variables>
<bpel:variable name="request* messageType="tns:reserveHotelRequest" />
<bpel:variable name="response” messageType="tns:reserveHotelResponse" />
<bpei:vatiable name="ca-findHotel-request” messageType="ca:findHotelRequest" />
<bpel:variable name="ca-findHotel-response" messageType="ca-findHotelResponse" />

101

<bpel:variables>
<bpel:sequence>

<bpel:sequence>

<bpetinvoke name="service" partnerlink="HotelFinding"”
portType="ca:HotelFinding" operation="findHotel"

inputVariable="ca-findHaotel-request"

outputVariable="ca-findHotel-response"/>

</bpel:sequence>

</bpel:process>

1% 14 BPELE HAE 39 doF 24

public void run() {
try{

a4y
String request =

“ <reserveHotelRequest xmins="ur

" <userlD>gemini79</useriD>\n" +
<sDate>2007-03-01</sDate>\n" +
<duration>5</duration>\n” +
<area>San Francisco</area>\n" +
<roomType>single</roomType>\n" +
<IreserveHotelRequest> ";

eservation’>Wn” +

fiTextMessage out BJA|X] W4
T ge out = req

{).createT

lf\’extMessage in DEA|X| R&
in= (T req . Qu out);

Jf in HA|X] 0§ Nl
if {in == null) {
System.out.printin{"Response timed out.");

}
I in QAIX| FE

else {
System.out.printin{"Response: " + in.getText());

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

a3 15 JMS 8ol dE ~ JMSClient.java

BPELAA HotelReservationProcess7} findHotels ¢
Hilol28 358 W), InvocationLisenter Za)2(Hotel-
Binding java)e A8l & Adstn $23 HEAM
< FY37] A AAAE AT 28 162 Tnvo-
cationLisenter 7389 URE HAFET}E o] g 2
MW 2=(InvocationLisenter) = E2UoA QAlg WA
£ AYste 715& F£ds= Bl 299 MessageEx-
changeListener Q1 Fo}AZ &I}

EHoldEE 243 WAXNES 2¥ 159 Lo
String B requestE AL It AAH vAR
E TextMessage] A2WA2Q ourd A ours
BEE 238& 82 Fol Rule 988 S Requ-
estor W29 request()& F&39 TextMessage?)
U222 jnol ARE FATL ing ST FoilX
Heg dARAE Be 98¢ 3ok A7 g 2 M-

public class HotelFinding extends ComponentSupport
implements MessageExchangeListener {
public HotelFinding() {
/1 JIMS, Listener, Creation
setService(new QName("urn:logicblaze:soa: hotelfinding”,
"HotelFindingService"));
setEndpoint("HotelFinding");

public void onM hange(M ange

throws MessagingException {

/f Listening Invocation Message

if (inOut.getStatus() == ExchangeStatus.DONE) {
return;

} else if (inOut.getStatus() == ExchangeStatus. ERROR) {
return;

}

try {
Document doc =

{Document) new SourceTransformer().toDOMNode(inOut.getinMessage()):

String userlD = textValueOfXPath(doc, "//*{local-name()="userID']");
String sDate = textValueOfXPath(doc, "//*[local-name()="sDate'l");

/7 l:l'w.voke the service router
findHotelServiceResult = sr.findHotelFindingService(profileType, os, rs);

1% 16 Invocation Listener — HotelFinding.java

E7Fsd A in®l #ol nulldl A7 Aok

o] g2uE 379 A5l FepoldE ZEH By
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ook B AR(rs)E )83t Service Selector® &
dot ZEpo)dE 22w By ARE FobedEs}
= 39 AR g FNE} FxE FAA HF
AHE 32?}51-‘:} MySql& ©]&3}e] Preference |
olBoA ZEolJE AR} Zzad Y 2 x93
BE FAYE APt Haxe #EE ARE A%
ot Y2zt A% ewFold FRE WSDL AHH
FEog AFod euHold ARE gt
Wk 2l2497)t Service Selector® o3l Zdlolgd
E9 =gty HFHd A 59 A Mu|AE Q93
findHotelfindingService® &% |, 218 173} 2
MR 53 Muj2 Addo] =3hHc)
ServiceSelectori= EventListenero|x] @AwWS ¢

Aol Fug o gated, SHo|UE Tadd By
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<<DSHandler>>
ServiceRouter

<<DSHandler>>
Eventlistener

<<S8erviceRouter>>

UserPreferenceAnalyzer

<<ServiceRouter>> <<Service>> <<DSHandler>>
CandidateFindingServiceContainer HotelFinder In

1 : findHotelFindingServige(profile Type:String, sourcdOperation:OperationSignature, reseryeType:ReservationType)
2 : analyzeClientPreferdnce(profileType:String, reserveType:ReservationType)

3 : getHotelFindingService(preferenceType:integer)

4 . comparelnterface(regService:OperationSignature, Oargetsiervice:OperationSignature)

[if interfaces are mismatch}

5 : adaptinterfaceMismdtch(requiredService:OpeationSi re,

vice:Destination$ervice)

6 : findHotels(ds:DestinationService)

L
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