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Methods to Apply GoF Design Patterns in Service-Oriented Computing
Moon Kwon Kim™ - Hyun Jung La™ - Soo Dong Kim™

ABSTRACT

As a representative reuse paradigm, the theme of service-oriented Paradigm (SOC) is largely centered on publishing and subscribing
reusable services. Here, SOC is the term including service oriented architecture and cloud computing. Service providers can produce high
profits with reusable services, and service consumers can develop their applications with less time and effort by reusing the services.
Design Patterns (DP) is a set of reusable methods to resolve commonly occurring design problems and to provide design structures to
deal with the problems by following open/close princples. However, since DPs are mainly proposed for building object-oriented systems
and there are distinguishable differences between object-oriented paradigm and SOC, it is challenging to apply the DPs to SOC design
problems. Hence, DPs need to be customized by considering the two aspects; for service providers to design services which are highly
reusable and reflect their unique characteristics and for service consumers to develop their target applications by reusing and customizing
services as soon as possible. Therefore, we propose a set of DPs that are customized to SOC. With the proposed DPs, we believe that
service provider can effectively develop highly reusable services, and service consumers can efficiently adapt services for their applications.

Keywords : Service Oriented Computing, Design Pattern, Reusability, Service Unique Characteristics, Variability, Mismatch
Problem
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{service-based} Vidaass FlashSs ‘
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Application : HTMLSSS ‘
FreeContentProvider ’
ContentProvider
FullContentProvider ‘
VideoSSFactory
createVideoSS()
createContentProvider()
[ [IP | 1
FreeFlashSSFactory FreeHTML5SSFactory FullFlashSSFactory FullHTML5SSFactory
createVideoSS() createVideoSS() createVideoSS() createVideoSS()
createContentProvider() | | createContentProvider() | | createContentProvider() | | createContentProvider()
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ChartComponent
Context\Visualizer - -serieses:List<Series>
+drawChart():void

+addSeries{s:Series):void
+addValueizint,v:double):void
Ay

ChartService 1
-lines:List<Line> Adapter .
+display():void — +drawChart():void

+addSeries(s:Series):void

+addLline(line:Line):void ¢
+addValue(i:int,v:double):void

+addValue(izint v:double):void
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CE 8) QIEH|0|A MES fI8t Adapter 2229 F= 27

1. public class Adapter extends ChartComponent {

2.

13. public Adapter() {

14.

21. chartService = new ChartService();

22. }

23. public void drawChart() {

37. chartService.display(); // ChartComponent<|

drawChart()E ChartService?| display()= 3k

38. }

39. public void addValue(int i, double v) {

40. chartService.addValue(i, v);

41. }

42. public void addSeries(Series s) {

43. chartService.addLine(new Line (s.get

Name()));

// ChartComponent®] addSeries()Z ChartService2]
addLine() 0.2 WH 3}k

44, )

45. )

t}. o] u], addSeries®l A addLine() 29
olF Wuk ofygt WAl QI W W

8 T2 ContextVisualizer= HEZ
Adaptero Al 23430}, 83l Adapters 21 235 <l
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A3} ContextVisualizerd| X Adapter] 213 #2439
FAO 2 ChartComponent’y  ChartService= A At}
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ChartService
-lines:double[][]
+display():void
+addLine(line:Line):void

ContextVisualizer

EvolvedChartService. +addValue(izint,v:double):void
-serieses:List<Series> :
+displayChart({):boolean Adapter
+addSeries(s:Series):boolean +display{):void

+addLine{line:Line):void
+addValue(i:int,v:double):void

+selectSeries(i:int):boolean  —
+addValue(v:double):boolean
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Adapter= ChartService®] 3¢l FZ=olH Evolved
ChartService®] A2~YT~E 7}X31 v}, Adapters W}
ol=¥l ChartService®) HAZolA i Wiz 7]5S
st EwolvedChartService®]  WAEE $E3}19]
ChartService®} EvolvedChartService7te] Q€] &Y
A8 <E 99 Zo] A} 325 2ol, ChartService
9 WAEQ addValueOT  EwolvedChartServiceS]
selectSeries()9} addValue()oll U= ®t}.

CE 9 HE HMOE 2lof MEet Adapter SeiL9| = LT

1. public class Adapter extends ChartService {

2. private EvolvedChartService evolvedChartService =
new EvolvedChartService();

32.  addValue(int i, double v) {
// ChartService?] WM2E=g Wl 3

33. evolvedChartService.selectSeries(i);
// EvolvedChartService2] ¢1=H =2 addValue}
34. evolvedChartService.addValue(v);
/L AAEE Vs T
35}
36.
48 )

52 Fx Context Visualizer= AEZS 18]7] 913 A
H| 2291 ChartServices ®&3t3 Adapter’} 71 3&& 73
291 EvolvedChartServiceZ < E]H o]~ &
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3 Authentication Servicer th=% ARgAbe] 7154
AHE AR AFshe IF AMulath 9% AR w7k
2 A weh MR tE § Utk olE 7 S A
Ao Qles omlgitt. o] Wl shite] QIEH o] AH|A
g ZHHoR AFs] 93l Strategy HAHE HE T F
Atk

44 Fx Strategy WHS AL FozH (29 12)9
22 2 goldads EEIY. Al dF W,
AuthForUS, AuthForjapan, AuthForKorea?t 27 w|=f,
&, g=re] AF AAE 98] EAs.

Authi= 1% A¥2=E $18 4 Fdzolw  Auth
ForUS, AuthFor]Japan, AuthForKorea’t o1& A4:3fe] A
2 O& JdF 44 dugFe AV A

T4 Fx fEYA M QAT AN =E
FgA)dol A FrtdlA sEStT JdEA T

{service-based}

Application
e
Authentication auth {abstract]
Service Auth
+inputlD(id String):void
+inputPW(pw:String):void
+check():boolean
; : f"\ :
AuthForUs | AuthForJapan ] AuthForKorea

+inputEmail{email:String)
+in putKey{k:String)

+inputCitizen|D{cid:String)
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