668

ARAGI=EA: 2ZE] B &8 A 3B F A 8 2 (A068)

A Az A% oAl FF AN B Auls
SEELDEE]
(Exception based Dynamic Service Coordination Framework
for Web Services)

= ~t " o =y
st & T o 4 = d 5 st

(Dongsoo Han) (Sungdoke Lee)  {Jongha Jung)

2 o e HZ 7HsE 9 Mulae A 2 AE
2gth 4 AulA AZ(dynamic service coordination) 71'-& JUIAS 5E5e Aladon) L8
Z2ageA o] 2ol A & gl A AP 5 A= F WA ssolrk 9 Avizy AFHY
3ES 2R 27 AsA 53 ABl2 A2 J1H0ME £3 9 Auizr g Az WA $9EkA
28 2% dY Fo) AP g Mul2E g ¥ A2 gAIo FYgk B =FAs ¥ Aul2E
A% o9 4% 719 53 MHl2 dF ZHAdYas AN} o] ZYNIANAN FH Mula dFo
"3 ZE AREL HA(attributes) FE Felo] 93iA BAHoE 7ok £ =894 19 F

.}

2dol4 Aggol B4 uRHAE

Y
>

C A Mux 47 7EL Z1EE £4 ARE Ve R Y AMula Aol JHed Sd: £ 93 ERS

£ AFoz AY5HT, 44T FU2 48 B 9 Au2E 2PHoR 5PoEA A e 9

Aulz 58S QBT AR AL P Auz 35 Aol AL o|FA7) WEA olo] zels

£ e 45 £4¢ AT FE GAY, o P BN QoiAE N2ue) F9(flexibility) T A

A reliability)& T ©, thhel A5H e WE B9l YoM HEW 4 9€ Aoz e
JE ;4 Mule, B Ava A 92829 AN2d, 49 4% 85, Yokl

Abstract Web services on the Internet are not always reliable in terms of service availability and
performance. Dynamic service coordination capability of a system or an application invoking Web
services is essential to cope with such unreliable situations. In dynamic service coordination, if a Web
service does not respond within a specific time constraint, it is replaced with another Web service at
run time for reliable invocation of Web services. In this paper, we develop an exception based dynamic
service coordination framework for Web services. In the framework, all necessary information for
dynamic service coordination is explicitly specified and summarized as a set of attributes. Then classes
and workflows, supporting dynamic service coordination and invoking Web services, are automatically
created based on these attributes. Developers of Web services client programs can make the
invocations of Web services reliable by calling the methods of the classes. Some performance loss has
been observed in the indirect invocation of a Web service. However, when we consider the flexibility
and reliability gained from the method, the performance loss would be acceptable in many cases.
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import rwsc.*;
public class RWSC_Sample extends WebServicesinvoker {

public RWSC_Sampie() {
super();

setPreCondition(“%pre-condition%");
setPostCondition("%post-condition%");
setRetriaiCount{%retrial-count%);
enableUDDIChecking();

p d Object invekeBasicCall{) throws ion {
return %class-name%.%operation-name%.(%parameter-ist%);
}

protected Object invokeCandidateCallsAll{) throws Exception {
try{

return %class-namo%.%operation-name%.(%parameter-list’%);
}
catch(Exception ignored) { }

ty{

return %class-name%.%op i %.(%p -fist%);

}
catch(Exception ignored) { }

return %cl %. %operati %.{% parameter-list%);

a9 4 AFA Jde 9 el 528 A% S92 HE8 4

=7l 325, RWSC Sample 82 W2 protected
Aol £2902 Y e ¥ Muie] 5Z0]
7FsstA ddh

a2 55 FH= A3Y Hide d2EES
2 oje} FHA o] AW PYEH FRHEC] 3F &
g & U=E HE FHiEo e Aoz /AT ¢
29 J9 43 A=Y FRE AA-F& =AE
2 o9 A3 Rro &AHZPES ez AAHHY,
resume, retry, ignore, break, terminate®] 57}A} ¢
9 A8 2o F shirl deEo] BAIE: o9 4%
of A AT dLe 437N thRr|2 Fot

HZERS AEL FEAVL Aam, SAA A9
B ol mEty 2 F shtel side] dgdd. Hd
V53 §AelE UDDI AFA: A4, Az 3F
(Retrial count), ¥3 XEX(Parallel mode) ¥°] ltth
28 5ellde AW #A olg 89 HY FollA 47)
9 Heg d9sld Hdf:n gk 19 (a)& UDDI
AJar BAY Mo AYE Aol Jehie sj®lon.
UDDIA A 24 dAls § AHl2rt 5&55Hs Al
A oo AIgch UDDI AFa A4 A=
URLSIAU 4 QEsolxrt WAE A9 2
UDDI AF4e] 74 F& Ardd. (b= ¥E 34
o] MYEANE WE vehdcl WP {AHo] Adgd,
HAE ZE A 9 Mul2EdA FAlo) Myl 83
< 33 1 F St /& s aFe) AFTH o

2 AFdd (o ANE A5 44 AFes H-
oty MAE FHAFL FAE 3F FF ET 9
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UDD! [sran H Service H End ]
Stant Service Update Service End

Candidate

(a) UDDI checking (b) Parallel

(swn H Loop )—-{ End ]

[
[ Start H Loop H Service

Candidate

rsﬂvioe Candidate }-—
Candidate ‘

(c) Retrial count (d) Parallel-UDDI checking-Retrial count
a9 5 ¢2E29 ¥

Workfl (2) Invoke
(1) Request on Web

Workflow Begin service Web
Invocation Services

Applications
invoking

Web Services | (6) Response End ®) .
iR
esponses Web

> Services
(3) (4) invoke

ime out Exception Web

service

Exception
Handling
Rautines
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9 4% JEY MAVES SHLE 53 Mula dF
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WebVine «9] 4 d&d AAUESS F7HA 58
g RRoz FRAEH A9 A3 HAE Hia AEY
Brolt}l o9 A8 M3 FRAM= modes, models,
triggering conditions, exception handler’} 7% =1,
WEY FEAME A3 Fol o] o] TAIA 1
dute o9 A% WS FEHx, vlg FuH 3l
t ¢ 4% JEY FHE FYP3A ok Y F
A E o] F HEES & o 7AYoz HYda F
A Aula dFE Y3 HaA 7= o9 ¥
A=Y WAYSE FE == st ot sy
=g

4.1 WebVine2| 02| &% HAS|

WebVine2] o9] 43 wA5 RRAME Z 49
Aeg Aostr] 93 ot £4E50] Aol sUth
%7 BE(triggering mode), ¢} A3 2L A3 =

g, o9 43 Ay 2= ¢ 1o wE dAEe] A
o5} Y] 4B £ digh AT dHe &
A7 ZAa). ARRAZE B9 49 4% IEHY FH
A o) ol X k. FF AMulx dFL U5
& Handling Mode, Handling Model, Exception
Handler, Timeout Condition &% A3 A¥sIA
Al gt
* Handling Mode - <% 4% dE% Z2M2E F

7] A% F5 @ W9 53 F=E HAT

Automatic Modet® 9] 480 YaZ29 A2
A YA FAHE =g @ElW, Manual
Modee AHgA) 93] o8] 3ol 24 drh F3
Mulz A 2gloA 71&9] ) Aulz=egt & oj-g-3
= A 9 Mul2st AsFHen AdgEr] g o]
£A7e Automatic ModeZ A3 = oo} o}

» Handling Model - 1% 794 R ulse} o) o
o] A3s dEHse EdE 571A Ed(resume,
retry, ignore, break, terminate)® EHFZ 4 Uk
Aulzo] ghARgel olHR Fox BH Hulx
2 A% Y2EZSE APr] B resume
Ro2 AR oo Frh
* Exception Handler - 24~} E-Z(guarded block) Wi
A deulE|Sol A= Bl oY Aol
AHRE BFF, old HYPs= A uiele] HFPL of

2 & A 33 @ A 8 =68

’ guarded block ‘

/ An exception is
raised

resume

e Nomal j
transition break O_G
exceptionat

terminate Q_—O—- @

transition
% 7 WebVine A|&EolA AQste 5714 o9 A4
Asy =y

9 A% A5 Fogich 53 AUl QEAA AL

45 o9 43 dsde AR ¥ AMul=E A

3o, 54 AgsHs dn gES A, 71E9

AEEE AR dAse Add A 243 g

E8 olg3) A= ¥ AMul=E 8§43 A7le 59

4L gt

Timeout Condition - ©] %42 WebVineo| A3}

T <9 4% 5y AAYUENAM FH ARlx Az

o Z ¥83d ZAo|th WebVined & ©A +3

AZHe Az A" Az Ul sF DA 30l

2852 gow elYolx o9 do] At o]

&8 AFZ29 U I BAA o]FAR P A

27} 3% 93 Ui $Rel Ad=E= A5 <9

35S BN FE W 849k

29 8¢ DTD(Document Type Definition)=XPDL

(XML Process Definition Language)lAe] <&} 3}

438 B3] 8 LRIt
AFEES YoM 538 Anix d4dS ZHI5 9

3 Ha3 39 94282 ueF #rh

+ Activity - Activityol 9J&iA o9 A3 57 A
Hl2 A4S BA3} AZltk. OnExceptions®] 84%
07 &L 7 oY &A4E Ad F Uk HFe
OnException £4% Id, Name, RetryCount9} Z-&
£HEL Ad.

» Transitions - ExceptionalTransition® 223 d]
9] 3o] AT AL, TH AMulZ AZ GAR 9
2= Z2& HAg

*Exceptions - °©] 84F F3A 53 Au2 A2
83 49 gate] Ajtel Ao=E, 4zt o
2] Argle Exception®l 8.4 WM TAHC



4 AE2E A% A9 23 7 F3 Aula 97 Ty dH= 677
;;éLEMENTPackBQe (PackageHeader, -~ ion?, i ?)> il:‘ackagoId='1‘Name="SampleModat">
<|ELEMENT WOrkflomeeess (ProeessHeader «, Exceptions?, <WorkfowProcesses>

butes?)>

<IELEMENT Activity (Descnpuon?
ExtendedAtinibutes?)>
<IELEMENT PreCondition ($PCDATA | Xpression)*>
<IELEMENT PostCondition (#PCDATA | Xpression)*>
itions (T .

-, PreCondition, PostCondition,

<IELEMENT Ti [Transition®)>
<IELEMENT ExceptionalTransition (Condmon" Description?,
ExtendedAttributes?)>
<IATTLIST ExceptionalTransition
{d NMTOKEN #REQUIRED

From NMTOKEN #REQUIRED

Ta NMTOKEN #REQUIRED

Loop (NOLOOP | FROMLOOF | TOLOOP) #IMPLIED
Name CDATA #IMPLIED>

<IELEMENT Exceptions (Exception®}>
<IELEMENT Exception (Description?)>
<IATTLIST Exception

{d NMTOKEN #REQUIRED

Name CDATA #IMPLIED>
<IELEMENT GuardedBlocks (GuardedBlock*)>
<IATTLIST GuardedBlock

1d NMTOKEN ¥REQUIRED

From NMTOKEN #REQUIRED

To NMTOKEN #REQUIRED

Name CDATA #IMPLIED>
<IELEMENT OnExceptions {OnException”)>
<IELEMENT OnException {RetryCount?)>
<IATTLIST OnException

1d NMTOKEN #REQUIRED

Name CDATA #IMPLIED>
<IELEMENT RetryCount (#PCDATA)>

2% 8 XPDLUS d9] 48 £4988 %5y
DTD

] Guarded block l

Q Transition 1 ]/\ Transition 2 /\| Transition 3

Activity 1

Activity 2 Activity 3 Activity 4

ExceptionaiTransition 2
TimeoutException

Activity 5 ExceptionalTransition 1

a9 9 Jtol= EE WA 49 43 FEH AlvEe
» GuardedBlocks - |9} A&o] QAT FF AH]

2 dA A7 848Ee 99S PAgT dE]

H #9= &4 24 EF | From, To2A AsAch

a8 9% d9 4% AEH vAUFC] oJBA FF
AElA AFE ] 93] A EHEAE A5 Al
g Lot} WA TimeoutException®] 744l EF¢ &7}
Ft}. TimeoutException& HEIHIE} 3(Activity 3)°] 4
== =50 LA A, ExceptionTransition 12
ARE A2 mepA Aoyt A=l ¢ 33 dEs
H(EH AMula dZ)1Zh] HEHIE S(Activity 5)EF
Z&3A Foh o] oA 42 JEHIEE JehY
AR A9 AFe vehdnh g AulE diF 2o
g shte] JEJHIE wHe £l 5 9l7] o] &
ZA BEEe 3hue] JdENE g XA Ho

<WarkflowProcess id="1" Name="Sampie Process1™>

<Activities>
<Activity id="1" Name="Activity1"> --- </Activity>
<Activity 1d="2" Name="Activity2"> -+ </Acticity>
<Activity id="3" Name="Activity3"> -+ </Acticity>
<Activity id="4" Name="Activityd™> -+ </Acticity>
</Activities>
<Transitions>
<Transition [d="1" From="1" To="2" Name="Transition1"/>
<Transition ld="2" From="2" To="3" Name="TransltionZ"/>
<Transition id="3" From="3" To="4" Name="Transition3"/>
<ExceptionalTransition ld="3" From="3" To="§" Name="ExceptionalTransition1"/>
<ExceptionalTransition Id="5" From="5" To— 2" Name="ExceptionalTransition2"/>
</Transitions>
<Exceptions>
<Exception ld="1" Name-"ﬁmeoutExoephon >

<D i Timeout <D
</Exception>
<fExceptions>
<GuardedBiocks>
<GuardedBlock id="1" From="2" To="3">
<OnExceptions>

19 10 XPDLE EHE o] 4% A5 o

g 108 919 49 A%
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«AEEY 873 % AN}

- o]Z¥2 (Eclipse)

- Ak (JDK) v14

- ¢ Mulx MH: Axis vl

~ ¢ M. 7 (Tomcat) v5.0

- $aZE=29 42 Yyl (WebVine) v1.0
«3l=do] 874 g AR

- Local B|&E: #E|9Y, 24-GHz, 1-CPU/1G-¥= g

- ¥914LAN H2E: HEU3, 1-GHz, 2-CPU/1G-™

23

- 9ZInternet H|AE: BE|Y4, 2-GHz, 2-CPU/1G-
=g

5.2 "o}

£ =8oA AGS T8 Ava dF ZHydYas
ol &3t Y AMulx ITEd FAe AH} ARE S
A7 4 B ANsdth 9 Muls 358 g o
A AZAA AHEEHE fo]d2 ¥AE Lavadora
= 2 A E(http://lavadora.sourceforge.net/) | A A F5}
E EL o839 dEslgrt. LavadoraZZHES] &
EE § AMulz Boro) 498 NEEAol AF3e 7]
& Wgsie olgdHs EYUES Y EFEoad
(plug-in)& H=T Zoth ¢ AuHl2 EFo|JIE F=
A, FHlzolM ] Aulzge HE EA A
24 MAAE Y8 A" 4 AHlzg wx TE o9t
hgtslE 48 Fol o] EellA AY"h

O¥ 118 53 Aulx 94E A% 4 £48 94
e AMEAL QIEF0) 28 ST § MYl 3& &
Ay A=2Z2 3F Fdae o] ARE ko=
A AHEch 9 Auzrt B3 Auia d4d AdE
BN HFeE 32HY] WE AP 3F He ¥
Wy vlasy QEEQ "olA fdo] UL F 3
weF AFT2LE BIA P AMu=E 5F3e A
dE o B2 AeH &4L ¢ F Aoz dgdd
ZA zh Whalo) M ¢4 YEE Ko Y] o3
3l7] Y8l 2 WS AMESE | AulA 529 A
ArE ZARPY. BT A 7EAY] A8E AR,
Ade g ARz Sfo|JE 8 T2l FY
AFH Boll e Ffola, ERs LANEE U
dZslel e Afold, rlAozE AeYl FHA
4 Aulz=g 94 FZ3sor e Aotk 8T (re-
quest)oll g SH(respond) ©]9j9] ©& ZPL ¢
ARl Yol s o]HAA 7] W] P ARia e
A= AR XE A7) gk

E 2t FAHADNE RAEG. dARY AL o] F
d HFE delA AH 32& F3 di7] AL Fol 4
A2 Aoz 52 diz] Alzk gl nis) ¥

£ Mew servce client |

Reliable Web Service
Create Relfable, web service Source

Source name: [GoogleSearchAWGC.

- Wab Service infarmafis - %
Service Nams | [Google F
“Operation Name ¢ [find_Research x
r Beligble Informat - —
1 Name. Operation X

Replace Services: -

SEGUENCE I |

|2 mode:

Latency: L -

UDD! updatg cheeks Jtue

Retrlal: B

Pté Condition: | ] . ,

Pgst Conditon: [ _ ]

Exception Moder  [RETRIAL B |
Back | bee. [ FwRh ] Caneel |

29 11 $4 A golge v

3 ma2de S & ¢ Atk 3 A Bold Al
AAZ LA ZHEHo2 FE2PL we] diy] A7)
Y AFH WA Aoz 3 B v
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¥ 29 AMulx
2 Auz 937

TEE A HE AN (B9 &)
A4 & 1733 2 (via Workflow)

Y FAFE AC)E [0.010(0.008) 0.55(0.091)

93 AelE (LAN) |0.081(0.020) 0.53(0.086)

0.100(0.045) 0.57(0.087)

947 Al°|E (Internet)

6.8 E
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