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A Practical Process Model for Clients in Service-Oriented Architecture
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ABSTRACT

Service-Oriented Architecture(SOA) is an method to develop applications by developing and publishing reusable services which potentially
be used in various applications, and discovering and composing right services dynamically. SOA adopts a paradigm of publish-discover-invoke,
which is considerably different from object-oriented and component-based development(CBD) approaches. The service in SOA is different from
function in procedural programming, object in object-oriented programming, and component in CBD, and its fundamental requirement is a high
level of reusability and applicability. In SOA, service providers and service consumers are loosely coupled since the providers try to develop
reusable services and the consumers try to locate right services without knowing much about the providers and their published services.
Moreover, the process of searching, choosing and invoking right services is not presented in conventional programming paradigms. Therefore,
conventional approaches to developing user interfaces and invoking the functionality on servers through JSP, and RMI in object-oriented
programming cannot well be applicable to designing clients’ programs in SOA. Therefore, there is a high demand for a practical and systematic
process for developing clients’ applications, and the such a process should be devised by considering key characteristics of services and SOA.
However, little work on this area is known to date, and there has not a process for client side just except few guide lines for developing
service client. In this paper, we propose a practical and systematic development process for developing clients’ applications in SOA. Then, we
define instructions for carryving out each activity in the process. To show the applicability of the proposed work, we show the result of
applying our process in developing a services application for searching and booking hotels.
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glolAEg} a|F AMu|2agte] 45282918 Service Endpoint
o HF ZEEZS ATl Service Endpointi= AA A
27} s YE R FAE 7127 o2 Zgo]
JES} Mu23te F5aES fls w=A] Ao s|ojorg
tf. =g Seo|dES Mulazte] A4S S8 4EG H
T AF ZREZo] Hosofelitt wEla Zelo]dEd
A Aulze} FAlO] AMSSHE SOAP Z2EZS dg
o] AegrH11l

@WehService(name = "ProcessSoap”, targetNamespace = "http:
//www.openuri.org/")

Part 3v= Zeo]AdESte] <QlEHo|AE Aoty Felo]
AE9] QIEFHo|AE AMH|2 QHF|AE FZdlo MulA
7t AFdE 71%E A% e ¥y £A4% F
& ZEolJEV} Merted FH2 AFsn, Hulx A3
ABE F8@ch ZYo|UE A QdEHo| A G Fd
o|E7} stz diojEjg} Fejo|UES Aoy WEE vl
Pate 4L FPsA, SHAEY BN vk H
25 Mu|2E o] &8 & glEvlel dig Sdo| FaE)

Part 4% Part 1914 #old AMujxe] wiAcs=g Fefo|dd
EdA ALg37]98 HA sa3se FEo| FodE
ol HA Mulx vli=e] ARGL plE] Aodd Au|x b
229 &4 Fo g HolE o] 838l Service Endpoint
of 1% Al Mu)29t SOAP ZZEZS o|&§ wAA
EA9 #HHoz o]FojL}

public String Search(String aCity, int aRating){
String result = "y
String outputMessage = "

org.openuri.uw. SearchHotel Locator service = new org.
openuri.www.SearchHotel Locator( );

org.openurt.uww.SearchHotelSoap port = service. getSearch
HotelSoap( );

result = port.clientRequestwithRetumiaCity, aRating);

Return result;

/

Part 55 o|d F¥oAH Feg AHulx QEso]29 b
2E 5& ol4sto Mu|AE Ayste FEo|AdES bl
3} A3,

2% 32 A9 Mulx Zeo]dEE gAY HHo)
o} ZeoldE H2A®E AL 4Yse dolHd w&
dAasl= Adet Aa A3E vdE FHOE o] FoA)
o, o] o F A Alo]df| 3}o]7} LAEAL A BF 2
2 Bol7bM #AEHE BEZ £AE F g4 HEEE 19
g}, Hl2E fAo M g A8 Aagns vuss
o] opd TSRSel WAIE QoS¢ SLAS &4 <%& &

Adete A= F8F v 7]Fo] Pt

33 oA 3 Md|A E2jo|dE Ad

A2 A3 AP 4" Mu|& SEoldE =g
IS o] &3l MElgl HuAE AyFr} Seo|dE T
2O A4 AHEE oE AYEE v Esoly Alxg
AZEO Fo]A AHsie Mulx AP ARE FYe:
2} o]},

AR FeAE Mul2 AL 8 AA, AFE Mu|AE
Mdata, 4, LT Mulis Az AREA7L o871
3t UDDIe| @A Bag Fue g F23c} Au2
A2 e B0 Mu|Av) A5l sE WSDL,
SOAP, BPEL %9 §] Mulx EF 7|&€S #4389 Aua
£ 7NgEof &, UDDI 534 7 AFHE AREE A
Hl2 ARzt AL 943 AAF] 71E 5 oobgi)

M| ZeoldE Z2IaoNE UDDI dA2ER o]
A AFde 24 4387 w0 APIE o83t UDDI A
Mol 7453 Zeo]JEE uET o]E o|&3te UDDIY
TEE Mul2E F A ANul2g A4 AME A
H] 29| Endpoint& o] &3l Felo|QE Z2aRL HAds
I, Ak g FeoldEE AR AMulxg dFE T,
AAE AMulx7t 295 dolHE A& dgEt <
g dolge #F AMulx Alxgoz A$Hm AAd
WiolA Helg & A3 doje & Feo|dER Htgslr),

4. M AT

2 =vdM ANE Z2As 2dg 39 H4 9 oo
M| 2o A g, AT Z2A27} RA HEHEAE
A Al a7 AHEEE 29 dF 5§88 89t

AT SEA A Euole] HA R odof Nulag
WEeg s, Aula7t AT 7% b 2ok A,
AB| 2 A2} Agste Age AAE THES PAst
qo 7hed FHXEE w@AdTh Mulx AR AFEHE
deprbs Id FY2E FoA olgdtna e TP HHo)
7Vedict. €A, Aulx ARSAE ded 399 oo Hulx
A2E3 st ook A3 dFord HRE Aux A}
SAZHY QIHWolA G oof Mu|x Al2ge) MEgct
e FREL A2Y HelA M=o oo e A%
deko] v, T oo ojo|t] & ARG o2 Wi

41 Mu|A Zal

Az A dAleA FelelddES] @AM 2 A
|28 A4357]98 Service Registrydl 528 AMulx F
gt mogle Sle MHlAEE HAse, 7+ Mulxg
et BE 7o HHo Mu|AE AgFc

£ Al AToA Service Registry: UDDIE Zaly, 52
g M 2E AME7]9Eke sl UDDIAM Algate A48
d APIE A3kt UDDIE A4 #d APIZ findBusiness(),
findService() 53 Z& F 9l viA=5g AUsiy, 2
oM g9 ZEg go] Ago] €}



M| A HA
Client for UDDI Registry
x |11pr 320.70.0 187 7001 registryuddifinguiny
siness Scope: HotelServieed
Service Endpoint=
Get Endpoint

MU|A T2 OF7|MKe] Set0IHEE IS 248N Z2MA 28/ 519

QlE| o] 2ef] HFc) Mu]A QlEHo| 2= Zalo]dEY}
M| 2E dested 488 vise oids £4 59
ARE EFsInI, o|F o] &dle] FeeldE T2y
o] A4t thge Feo|JAEdM AlLsHE RS £
b= WSDL QIE o] 29] F4] REE HoFEr)

Ad| A ZHA 23}

Client for UDDI Registry

3h1!pjr"20 70.0187:7001 registrguddifinguiny
Scope: HolelSer\nres
serice Endpoint= hitpf203 253.23 244 7051 rF‘eservalmn wenrpmcessesm.akel?esenranon qu

Get Endpaint

(22! 5) UDDI APIE 0|28 AMH|A

2 3 @3t

public String findingHotelService(String keyword) thravs UDDIException,
TransportException |
Vector names = new Vector();
names.addElement(new Namelkeyvword));

s/ find Services
Servicelist list = pravyfind_service (null, names, null, nudl, null 0);
Servicelnfos sinfos = list. getServicelnfos();

Vector service_vectar = sinfos getService InfoVectort );

// Get Bisiness Serice binding template
BindingTemplate bt = ( BindingTemplate) b_vector. get(l);

AccessPoint ap = bt.getAccessPoint( )

7/ Get Endpoint Address
ENDPOINT_URL = ap.getText( ).
}

ZeoldEe] Ael®l findingHotelService() ™45 UDDI API
o] g3le] HAE A2 EndpointE ¥HEHgCL findService()
Aulx AL g3 AFEE APL 24 Aulx 7], o] &,
- 5% o]l Ads ] Al AT A= Mu|2e] o]
o] &3te] My HAS APstn Service Endpoint
wEgcl (29 5% UDDI APIE o]&#3% Au|x9] 7
M3} 1 ARE RoF)

Aul2 S 98le] F1Y=E o] 43l UDDIE A48
31, AH]2 Endpoint® & 53l o, 7)) = = Hotel Service,
Mu)2 HA A3 = Service Endpoint® 353k}

rie mu

tlo Nlo

42 B2jololE 202 N

geloldle Z2ad A4 GAdAE Hdd Aulso
WSDL Slejslo|ze] §Al8 3 OI%SM AR Auz
g 4987198 SdoldE Z2ad e A8 x4
2% EFac

4.2.1 WSDL lgj#e]~
Aol 2 A Aol g5 Service EndpointE o] 83}
of Mu|xzt wiHE AA FA2 HIske, AHlA WSDL

<s:element name="clientRequestwithReturn">
<s'complexType>
<sisequence>
<s'element name ="city” type ="s'string” minOccurs = "0"/>
<s‘element name="rating" type="siint"/>
</s'sequence>
</s'complexType>
</s'element>
<slelement name="clientRequestwithReturnResponse” >
<sicomplex Type>
<s'sequence>
<sielement name = "clientRequestwithRetumBResult” type =
"s'string” minOccurs="0"/>
</sisequence>
</s'complexType>
</s'element>

WSDL <¢lEjsfle]22] yj§ 3=E HWRd <selement>
BN E Mu|27) AlFehs iase) g uisea] Ale
dhi= v E Aok 9 EEW, clientRequestwithReturn
WAi=9} String FEl city, int FEl9] rating w757}
Aelslol et FetelAdETL o] wliEe city9) rating 3l
o dYHAES dHEstH AMulAE Sting 9 e
ykghgho}

<wsdl'message name="clientRequestwithReturnSoapln">
<wsdl'part name="parameters” element = "s0 : clientRequest with
Retum"/>
</wsdl'message>
<wsdl'message name="clientRequestwithRetumSoapOut” >
<wsdl:part name="parameters” element="s0:clientRequest with
ReturnResponse”/>
</wsdl:message>

<wsdl'message> % 059 §/£8 u/Hiys5S 3
the] Fgtez Aot} clientRequestwithReturnSoapln 3
clientRequestwithReturnSoapOut 7} 1283} &2 vj7Hss
o Aoz Hexrh

<wsdl:portType name="SearchHotelSoap”>
<wsdl:operation name="clientRequestwithReturn">
<wsdl:documentation/>
<wsdlinput message="s0.clientRequestwithReturnSoapln"/>
<wsdloutput message="s{clientRequestwithReturnSoapOut”/>
</wsdl:operation>
</wsdl:port Type>
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<wsdlportType> oA b4 AHold ujzsE5o] 33
S M| 2o AFehe dis G2 oA dhte Hfew
A olgt} searchHotelSoaps clientRequestwithReturnSoapln
3} clientRequestwithReturnSoapOut 2.2 o] Foj7 viA=S
el

<wsdl:binding name = "SearchHotelSoap” type = "s0:SearchHotel
Soap">
<soap'binding transport = "http://schemas.xmlsoap.org/soap
/http” style="document”/>
<wsdl:operation name="clientRequestwithReturn">
<soap'operation soapAction="http//www.openuri.org/client
RequestwithReturn” style="document”/>
<wsdliinput>
<soap'body use="literal"/>
</wsdl:input >
<wsdloutput>
<soap:body use="literal"/>
</wsdl:output>
</wsdl:operation=

</wsdl'binding >

EE 4A Mz
"—“.Q’% THHL

<wsdlbinding> oA Aeold v
A AFEE dise A 7)=

// Use to get a proxy class for SearchHotelSoap
private final javalang.String SearchHotelSoap_address = "http://
203.253.23.244:7051/Reservation_Web/processes/SearchHotel.jpd”;

// The WSDD service name defaults to the port name.
private javalang String SearchHotelSoapWSDDServiceName
= "SearchHotelSoap”;

public org.openuri.www.SearchHotelSoap getSearchHotelSoap()
throws javax.xml.rpc.ServiceException {
javanet. URL endpoint;
try {
endpoint = new javanet. URL(SearchHotelSoap_address):
I
catch (java.netMalformedURLException e) {
throw new javax.xml.rpc.ServiceException(e);
}
retun getSearchHotelSoap(endpoint);

SearchHotelLocator E&#l 20l A= Mu]lagte] d4S 9
& 8]~ Endpoint® A}43%, Endpoint F4E o] &3td]
JAX-WSeol A Aeolgl SOAP Z2EZ S o|83 EAS A
g,

<wsdl:service name="SearchHotel">
<wsdl:documentation/>
<wsdlport name="SearchHotelSoap” binding = "s0:Search
HotelSoap”>
<spapaddress location = "hutp://FF:7051/Reservation_Weh/
processes/SearchHotel jpd"/>
</wsdl:port>

public interface SearchHotelSoap extends javarmi.Remote {
public javalang.String clientRequestwithReturn(java.lang.
String city, int rating) throws javarmi.RemoteException;
}

</wsdl:service>

<wsdl:service> = AA] Mu]2e} WSDL g #H o]~
o Aelg portTypes te| 94& Aogrh

WSDL Slejsfolzold 23] Aul27h Al3she vlas
oA 53 AL Helseiriy, Fetol Aol M= WSDL
QEjsol 2ol Hojy YuEL o)l WSDL AEjsio] 25}
Qe A2zt AFehe dLEE AHg e

4.2.2 MH| 2 g H |~ Fej

AMul2 ZEo|dE TR AH|2e] WSDL <l
olzg} FAIs7I9F M|z e Ho]A REo] He s ojo}
g, AlelgdFel M JAVAS JAX-WSE o]&sle] Felol
AE o] ]2 Qe H 0|29} M|~ EndpointE & olFch
o2 Au]aste] AFAHAE $% SearchHotelLocator 22l
229} SearchHotelSoap ¢1E}#lo]=9] F2 FEE BoFL)

public class SearchHotelLocator extends org.apache.axis.client.
Service implements org.openuri.www.SearchHotel {

SearchHotelSoap 918 #|o] 2 A4 Mu|2dlA #|FsH=
Hise AAHE Yuas=s] QA A Ao 2B
oju], Felo]AEd M= Holel ¢Yuie <lEFo] A9 A
BE o]&3dld A Mulxv} A Fee AEE AR

4.2.3 Nu|= blaE 3%

Aol FetolAEN AAl Mu| A7} AF 8= HAEE
€ ol &9 Muls vlA=E SEsodle], @AM Rojd A
o= Qg o) 20N Held HAEE AR Oge 2
HolQEN Ay & rEg F&3le A= BAFC.

org.openuri. www.SearchHotelLocator service = new org.
openuri.www.SearchHotelLocator():

org.openuri, www.SearchHotelSoap port = service.getSearch
HotelSoap();

E’-E% AR, A Aujxe QA9 Mu|xete] A

tfa] Helg SeachHotelLocatorel] thdh I~ AE AA
ol& AMulx Qg #Ho]27t Heojg SearchHotelSoap?)
2o AZAE o FeEo|UENME oA BAH
2F o] &8t Aujzd HZ, o] &¥ 5 Q)

I-_T’_
o) A~
ol et
o) ~E
J

il
|
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43 Mu|A A8 M|~ Abgate AMdE 59 2| AEE o] 8438t Make

ol Tl o]d GAcAM FAAE FeloldE X2 Reservation AMH¥|2~& A8 4 Qo AMEA7E AMdE 59

OYPE o] &y, AA MuAE F5 9 APy} S 2 2E FolM dokg dake 9g MeEEd (2d 93 2
QE Z2adg AYsAEHY, (27 6)¢ o] 4A/+4 o] dokg 918 &= dolE L A% Fo= dojria,
g AMgA QEjHle] 2] whep vebdch afelA Hole 98 ¥ dlo]HE public ReservationajalD makeReservation
ZiloldlE ZE e HA" Mo Ao XFE F 714 (String hotelName, String username, String address, String
9] Mulx, & Search Hotel, Make Reservation A¥]|A5E contact, String eMail, Date sDate, Date eDate) T2 HE
el z, 24z #9 MulA fASE 3EeE BRI o fch Algale] 39 o oo th§ Reservation IDE gH=th.
A= o gt

I A % ooF qulaE o] & 9El, A A oo 5. M7} U AR

7Hed 3de AT Bavt A3, oyd 7T 5 A
8] 29l Search Hotel Mu]20]A #AFHch AATFolAE SOA: of@ ofZg| o] Mol AFEE 2 9l WeHal
Mg Aol A3 5 FEFY oF e 3EE FHAE MU A8 Jjwata, o] AALEs olEgFo|Ae A&
71918 (29 N3} 2ol City Name=S_eouE. Rating =59] ¢ 33 AR AuE & Qt saolth waA, AHus
He o|&3to HAMSZ o<f 73 Tde]AE(Crown AR 2EZ0E o £F BE MulASe 250 9

3]- Sheraton) & @"“. ai}i ‘.’:‘ﬁl":% = 7éT7I' E%t[‘“ ;‘.]H])ﬁ *I—%z}ﬂ .E'r’ a,\_ll Q)E_liﬂ ]__
9l UDDI APIE AM&38le] Hag MulA& ZAsn, oF
: webService Client S S0l E ofEel Aol ETsle At} E =F
ava Client for WebService AME MHlE AHEA FRA B g1 FgsiA A
elcome To Hotel Reservation Service! o] st HAH Mu|AE AWz, o|F ol&de Fi
oldE Z2 UL 97 MY ZRAMAE AASL, A4

TE F3ld ol AFsh
o7 RN Yo ANE ZzAsE A4S A% AY BEoz T4
W, 2 858 AF FAY AHS Absla, ddE dAE B
(02 6) S2to|HE ==2T249| User Interface ort. B3, o] ZzAlA= WSDL, SOAP, UDDISS SOA

Search Hotel Service

Please input city name and hntel ratmg ava Client for WehService
— i Please choose one hotel.
City Name: |€eou| | 1. Crown
Rating: |5| S J 2. Sheraton
L | e ——————l o ——
‘ Send | | Clear | Search Hotel Make Reservation

(22! 7) Search Hotel B[ A3 g Z1}

£ Make Reservation Service WebService Client

Please input your Information for reservation. ava Client for WenService
e gl o —} [Resenation 1D = Res12_2007_11_29
Hotel Name : ':'.rown

Your Name : Jae Yoo Lee

Address : _...«Eclul Kljled Search Hotel [ Make Reservation

Contact : G? 824-0809
E-mail : _|\rlees1 r&)rjtlah ssu.ac, ifr
Start Date(ywwy/mmidd) : 200711 1129

End Datetyyyyimmidd) : ;L 0071271

| send || Clear
| .

(222! 8) Make Reservation A{H| Alsd & )
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