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1.1, 47 9743

BPM(Business Process Management, H] =Y X2 A2 #E])S %
7] IT £F49] stuz Agste], H2dle 719 9 24 Ao 45

H
g5 NAE Adshe dHuder EFdE] gtk BPM2

EAI(Enterprise Application Integration)®] &AM =z -9 9
RE QR V%S EFHon Ay ANAS AT BACA 93z
2-F(Workflow) ¢} Z2ZAl2 wg]o] FHoA 29 A&HZQ il
Attt 538 719 727 @A A% FASE AAE A, oA ¥
gel Fol Azl wet 7|gies G Yy Z2AAE ZA

(Web Service)7t 9leh. §1 Anl 2t 389l MEQsE 759 o Fe
Aolig et NeA, 9 Aus el 2 Bahe] HyHo
2 AME 72 Qg 99 4TES shte ZEdsz AgAad

=1

Duan 2007, Peltz 2003). §} AB]2 7]=S o] &35t HES

[N

(Lei an

2 AZ49 o9 7IgES 7Y W 459 oFY § AuEE g A
H AFER ¥¢ Z 24| ~(Collaborative Process)E 74T ¢ A, A
2 & HFE FHEE e oy A 2HELS AEEA

(Interoperability) 2 ® W=t} (Shen et al., 2007). o]H 3 =& A5
245 vlego 2 Staffware (Dumas et al., 2005), WebSphere Process
Server (Kloppmann et al. 2008), ADEPT2 (Reichert et al, 1998,
Reichert et al., 2005), YAWL (van der Aalst and ter Hofstede, 2005)
I 2o YJazz g A2y FLOWer (Dumas et al, 2005, Mutschler



et al., 2008b, van der Aalst et al., 2005)3} 7 Al A2 A]2=Ho] 7
= Ao

stAIRE of2fdh HEl AdE AbEE lEolk= &etal BPMY 22 =

[e}

&
7] wiE-o)t} (Mutschler et al, 2008a, van der Aalst and Jablonski,
2000). E3F A F7kA Zaals mdge] AL&% XPDL, BPEL,

BPMN# 22 ¥FE52 ZaAl2s Hdsts Fdd 2348 251 3l
on, A dEE FES AL vEFE HAE Elde A=
BPM} 22 A2~ FAle] AHAA"] d] Hasod disol
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(Schonenberg et al., 2008). wW&tA BPM Al~®loA FAAHS
AsiM = HELA A I2'E 2] Y&S VWMo R St ZEAA B

o
N

g5 402 AT F A Weko]l desith AR ZEAAE
TA87] e E =<8k A 7l " (Loosely  Specified) Z2 A2~ -4
8A2ES FHoE S FHE A4S B 5 don, B AT
ME ol fg 7IERE § AHlaE F835te] §]] T2 A oA Az
A ZRAL A UeES AN ST



2 A= BPM Al=dle] gpo]Zafo]Fo| A ZEZ A0 A&}
nRo oz stk 28]l BPMSO AddA Frsjof 5 &
3 ZRA 2 Aam 2z AR B Adge] WA

-

=
H AR nD(Information Underspecification)?l Ar3+S 11¢ 3t}

M

Business Flexibility Realization Limitations
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2. B¢ A7

2 E 2 AT #AdE olde dFES A
LA Ao w7 el BPMS(Business Process Management System)
of sl A gt 183 BPMSOlA Y ZEA~ A8 #Ed 7E
ATES AATH o]F BPMSHA #Y Z2AM2E 5317 Y8 24
3 7120 ¥ AH|A~(Web Service)9t § MB|A2 ZZAAE FEHE=
A Mul= HEAA B3 o] AFE Vs o] F o5 ATelA
=l

A B3 FRES A7 B8 gAE " AN, B
al



2.1. Business Process Management System

BPM< EAI(Enterprise Application Integration)®] G&Aer] ==
W-ej5-e B dF VoS SdA R ddde AAE Awste &
o ¥=2E=5(Workflow) ¥e]e] Sl xxe wtEA (F& A
A, AAEstets 7lsol. o2 gk Vw4 IS vEoR 7Y Welg-o
AHFE T8t #Eld AMEE = Al2=®lS BPMS(Business Process
Management System)g}il 3t} (Smith and Fingar, 2003). ©]Z3t
BPMS+ dF 3859 #gt % A3 H7ke 7 stE 7bs A sk
A7 A ThsAd e dEex: Ve g 9o, FANA =& S W
kom olm gl ¥ AR s JgHol gkth (Gulledge,
2007).

4o

BPMSE ¢ Hyhs mdgsts Zgol A fE Al Aete] 7] 2
g 2 Ad, RUHY, Jdd 2 HHSA dFe] gro]ZApo
(Life-cycle)s ol Fw A&H#<1 7h4dol 7]odth (Weske, 2007). ©]
BPMS?9| o] ZAto]Zo thef AFAoz= A4 #iol wet Aels
HolAwh dtHo®w @Y= VeES Uy <2¥ 21>3 Zoh

NCON
e
.

mlﬂ

|
o] 3+

R4

i
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X
i

$el Q5 Tesg ardor e, AUss Aol BPMSH
7.

=
7Iso® Zx¥a Al 7|ttt Aol gh(Heterogeneous) #H31H

Fa
#AolA 247 e TRA2E TH) AANE Axde JEeE
4 wgsol s, ol A% TddAaR AN A FRSOA,

Service Oriented Architecture)”} lth. SOA ZH AL Ao 72t AYS
TR 49 AF= AHlzg SRl W, s AMuB] o gk Al
g 7les " APIE Algdts WA o] ofd, FAlE 93 EFstE
2EF CHAolATo 7 dAANE =3 A (Loosely Coupled)<
A 83kt (Singh and Huhns, 2005).
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22. 98 ZE2M29 F44

AaErgok ZRAZ 7lE AFUEAAE 5 &4 Wste] gt
&S 93 a8 TR~ {94 (Flexibility)

A28 gtk (Heinl et al., 1999, Reijers 2006). fr<i4del digh 4ol

"W x2 0] Ty Wzt dgste A el wE =

ATt Regevel Wegmanne Z 2 A9 FAAS ueobstry] 93
of WAl Folo] WetA i atE HoldeAdd xS wFEAT
(Regev and Wegmann, 2005). =3+ oJH T2 A7} U E A28 Z2
A=z s hAEA F2 Aol dF vkdE = o FAsrhal
Aast = s FEFA o (Regev et al., 2006), T2 A2~ FAAA

T =
Wshel o Alolol A Fold QIEE wagle] FAdE B8

o

& 374
T FAZS2E 43It (Regev et al., 2007).

e 374 Wsrl Alz"le] JFdS wAE 2 olYEE van der
Aalst®} Jablonski (van der Aalst and Jablonski, 2000)= 3T Z 25 A
2"o] FAAMS SR daort e Wele 35 dotstauxt AT

FEk= WEle] tEk oA 71x] Y S FS AA G

riet

|
AR FAdE
al

AL, ol 5 Adet

11 - SEask
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Model |mmp| Execute |mmp| Monitor

Flexibility Adaptation Evolution

Customization Exceptions Improvement
Ad-hocism Innovation

<a¥ 22> Weber et al. &) 4 ZZA2e EH

® Y (Flexibility) : Z2A 2~ e Be A} A3s 2A s nd
of e PHe ZEAEE LAATIA Gl
25 FEHEY] =& g Z2AAE A BN 5E53)

® &2 (Adaptation) : ThFeH o9 Ao AR ZZ M2 QAQAE AT}

Aeld g e o] VleH o AT 5 lojof Tk

® ZI3l(Evolution) : tFFgk W3] ASlo A L2 A2 AAHAE A7
s 2 9 AE EUYEYste] TR A0 s &8&E G lojof
=

A ZrRAZE ¢V fste]l dEdd ZEAx Aol zhiof
AA A A= o] dHE B AF7F o] gtk Snowdon (Snowdon
et al., 2007)2 A &H7F Bas A 7FX AAZ AH Fo wE
g, o e 74 7okl Soffer (Soffer,

P

RLYA

=]

o FANEe EFE A 9T o
%

2005)&= Z=ZA il T e drjHo=w
BEFe WA A7 FAEH 45 Arel G AES 2= AU #
Ad oz FE3FA Y. Kumaret Narasipuram (Kumar and Narasipuram,
20060 HAtelyel  oaf AR wY  AFog¥  {AA (predefined

- 13 - < .-"Ex-f —.?' t__” {fl-llli’ ]_]-ur_
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flexibility) 2} HEFIelA TAst= o WS Aty 98 Zash
QAE FESYY. Carlsen et al. (Carlsen et al., 1997)2 HaAZ=%
Aol A g E FAAS dF F2 B ZdUdAaE AR
2w B 9ke ™| Heinl et al. (Heinl et al., 1999)2 F 7}A] &7 ~7|nl=
A o] -‘ﬂ?l %d*éﬂr quoﬂ o3t FAdS Attt Heinl et al

2k Az B3t A A HzpolH
olsl] Aoyl ZEAMAE JZ:EJZ:Q gdoll sty AdEsts WS m=

WA AZE LT Aol @

4 AaB29E H2o] A
AE R fEaAde dF 2A4S EgE EEQIBuilt-In) Z2A 2~
g FEsm 4P 9 AW WEQ ZeAis EEs] AsHs

AR = AFA ¥ 3 (Advance Modelling) W
AR A EFof DA A8 BtE Z 2 A 2o

- AS AAstE =2 2 3H(Late Modelling)dll &l & ket

Schonenberg et al. (Schonenber et al., 2008) & ol& AT+E EU=
HEbY Z2A2Y FAdS 2A Wl A E ek h

o L Xl(design)e] S E ey TAA % fAYe AR T2
Aol AxEzE WAl & W, WA 2

1o

FAHS HuHE AL v o F A9

vhE wE gAlste] s daEse] Gl st ZRAAE Al
= A s dd

® HAl(deviation)ol thek FAA @ HAFO| gk FAAHS Z2ZAM A
el ol FdE AdxEA A

o1 EZ R A 2ol A

=
-
glo] WA Agd 5 U=F A
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2.3. 9 Au2g 9 MuEl& HEAA

A MU= (Web Service)= 9 oA Aod ZE3sd LAxZEY S #
FTUERA /NEE ®EF oy ®d 7'M XML(eXtensible Markup
Language)¥} %wste QY 2225 AFA 4 HAFE 7]1<=0]
o (Alonso et al, 2004). $ Aul 2% W3C, OASISS} 2& A E#a
Z|FEe]l AR iFES vtEoeE & 4384 (Interoperability) S
Btk ¢ AMulz=e] ZE dE] 2 55 BEe vhe <1 23>%

Zc}.

Service

Consumer

Discovery Registration
UDDI, WSD UDDI, WSDL
Service Service
Requeste| Provider
Invoking

SOAP, WSDL

<:la\j 23> %‘H /\1\:‘1{_\_ a—% ‘%]_E] 1;1_% i%

f AHI=e] S flske] <™ 23> WAl"E EF WSDL(Web
Service Description Language), UDDI(Universal Description Discovery
and Integration), SOAP(Simple Object Access Protocol)S &3k},
WSDL-2 A2 &gF27F Apdlo]l Fgshs Arl2=9 &S 7«3
A== 3t} (Christensen et al, 2001). UDDI:= AH]|~ FHAE
WSDL=Z 7l&=3h ) Mul2~E 538t MHs AREA7E ol A
T IEE ste xFsE WS AFett (Bellwood et al., 2003). 1

3 SOAPE Al Ab&A7) 8 Aulas Aeem, A 9 Aus F

- 16 - " A—T i t_‘.” i'f:'} T



ETsty ZEEFo

wpebol @ wlAA e e W P4 BA Fol Y

It} (Box et al., 2000).

£ A Mulass 257 fste] wEodl dF ZRAIAE MY

il

°of Zdas
q4e Z2A~

I
v}

gre) HEUERe ¥ AEH U

23} gozM AMu|2 A& FZ(SOA, Service Oriented Architecture)
,;L

L dEEEAEE BATe ) MuaE #2838k SOA

i
TZo] golaf Xtk v <Y 24>E SOA FHA oA
E

Y ZRAZDE T BFS W

Domestic flight

buukmg (DFB) \

/'\

lﬁt&l‘nailmal flight /

booking (IFB)

Femmems e ——————

Bicycle
ToAirport Accommodat rental (BR) \ Event Credit card
arranageme =] ion booking planning |—{ charging —iT
nt (TA) (AB}) Car rental / (EP) (CC)
T (CR)
______________ i
Travel insurance (T1)
International flight |
=1 booking (F8)

Visa request (VR)

Travel arrangement Service (ITAS)

[not needBooking(event)]

Event Event / Event I

o> search =+ selection boaking
(ES) (ESL)  |ineedBooking(even (EB)
)|

Event planning service (EPS)

H 24> SOA 7oA F§ Z2A~ F4 4
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£ % zdHew sty Sl oy Ao EFEC] aAskHATH
WIMC(Workflow Management Coalition)ol| A A|<FgF 3 2 A 2~

@] XPDL(XML Process Definition Language)S ©%] 9% = $§ AH]
= X33 F AEE AYsta, BMI DTF (Business Modeling &
Integration Domain Task Force)oll Al A3t T2 M~ 2da 7| 3%
%291 BPMN(Business Process Modeling Notation)< ] An] 2~ A3 o
o] #%+<?Ad WS-BPEL(Web Service Business Process Execution
Language) 2] W3S A3t} 53k Chi et al. (Chi et al., 2008)+= ©]
gt FFES &83 Petri Net 7]HFe] SCMP(Service Composition
Modelling Platform)E A A &ta1, SCMPe] A|Z+3}, EAHst azz2$

.‘%% ]O]-o]—oﬂ °Jl /\15]/\2 gu;?sy JEA—]]/\ /\]/\Eﬂ rrL 0 ;(]%

M

>

A ZEAZ=E 567 fsidE o9 9 Mul=s AY &
Hoz 3y ZEA2Y #4242 A2 QoS #E e AF
A9, A ZEAE 84S dall S99 AH2=9 QoS¢ #H
ATES &9 AHIEES QoS7F o Ao®m IZmAA X9 uhE
o Agaof st=AE thE}. Cardoso et al. (Cardoso et al., 2004)&
AY ZEA29 QoSE ARtsl7l f1ste]l HEAQJD Aol 55 AHHE,
el

B
, 27, =8k gigk QoS AxE AL HHES

r2 o

i

d

et al. (Jaeger et al. 2004)= YAZ=ZF S o] &3 QoS A4t W
< AASHA T

A ZEAZA @9 AFE Fd 2% #dd 72 9 A
H 2 QoSollAl &, F¢ Z2A2 U 99 43S A4 9gd
A AH2=E AAFoF et wAE WA oF gt olE P AR~ AH
Al (Web Service Selection Problem)2} 3tth QoS A E Aloldl= o
] Eol=9Q X (Tradeoff) #AE zte A97F EAgH 1 d=s
Ade A vEd ¥ AMu2o Ay AREY 74 FFo] Wojd F
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1, Ael Algtol W g Aulst Ad wgo] ke AeE AztE
ootk § Aus A BAE oY QoS £4S HAE 9 AuaE

o] EAtE BHANA AHEA aT e Edelmon wAE nesel

29 9 A2 B Aol

o ATEoA A AMul= dES 93 HAg EAE sttt
(Yu et al., 2007, Yuan et al., 2009, Zeng et al., 2004). o] HZ 3} &7
S v ziete] TR A ¢i= NP-Hard JE|2 Yelv=d, 9 &
Agl A-3 FAHANE Agstr] e e Fel2gs A48
o} Genetic Algorithm) 52| wWE Fal2~gS &8s 2
H}E AEst= dFE°] At (Canfora et al., 2005).

il :ﬂ
do

2

,

=

Ak

)

ArEAl ) MH2= QoSel HA S A olfldd: FY ZEAA
feEe= AXAE ¢ A2 QoSE A (Global) #HH I A%
(Local) #dolA sAlel H7F8FAY (Ardagna and Pernici, 2005), <Y
Al Ag 7]Ee] AFEAF MEEE A EstE A (Sun et al., 2007),
HA ol 2SS AL3 AT (Wang et al, 2006) 5 tvheksh 22 Q4=

5ol BoHE, olF F& dagFo] AAEHAG £ Ax
AE ¢ Aujxo AyYS HAE7] ¢35l Ardagna®t Mirandola
(Ardagna and Mirandola, 2010)+ w2 g% o2 BPEL Z=ZA 2 7zt
Zhol g Hol 2HS oy TrAAY HHIE AAFIoR G

WS A A8 AL, Oh et al. (Oh et al., 2011)+= HAEANE 1 AH| 29
AP B AEe 98t AA, B4 $5S 1—1%?‘5& AL AA
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Process Schema S1

Treatment 1 Discharge &
Documentation

Patient Clinical
Admission Examination

Treatment 2

Treatment 3

I
XOR split/Join
AND Split/Join

Process Instance I1

[ @ Constraints : - (C, E) before G,]

- A before C
- Abefore €

Activity States : v Completed x Skipped

<9 25> Mm ZEA2e] dEre] WA 4

<19 25>% 7129 Treatment 39 sEsts QdF-2 Adsto] I8
S Agstd oy, Axuxref HAo] o]o] A tA] vt AFS sk A

Solth o] W, PlAEE AR Y GE FAsdor did, Go} vdd
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242. 9 M¥& HEAA 59

Z1E9 g ZRASRE S ) A¥le HEAAY gEE d9Es
ZA =9 FH, 5 HAEAMA EZEZ X (Composition Topology)
7F 14" A5 JPgeth 24"l HIANHN EZZAE ARSI

=

Aul =g deshe A WEQ ZEAsg vl gosa oo gl
]

A={a.a,,a,} B=1{b.b,.b;} C={c.c,.c;} D={d,.d,.d;} E={e.e,.e}
cost(a,) =2 cost(h) =3 cost(c,) =4 cost(d,) =35 cost(e ) =4
cost(a,) =3 cost(d,) =4 cost(c,) =3 cost(d,) =4 cost(e,) =3
cost(a,) =4 cost(b,) =5 cost(c,) =6 cost(d,) =3 cost(e,) =2
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(1) T AMul2=7F EA8t= 49 (Merging Case)

service (Oresource

F={f,1,,f,} cost(f,)=6, cost(f,)=7, cost(f,) =8

<a¥ 27> AY 23 Muavt 2AEE HS
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service Oresource

G=1{g,,.8,.8,} cost(g)=38, cost(g,) =9, cost(g,)=10
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3.1. & Aula 7vr ¥ ZE2AAL 7Y

Y ZrAlEE 719 W ofEgaold s e FAlez ofFo
A 3 2 M 2~ (Enterprise Application Process)©l A4

Z“&ﬁq 719 &g Aold ZrAAE 7AW AR SFo] Wi
A olZgAleld &elel Bt oy A= FFolA, dF olWlE]

3 B8 ANEHS oyl kel wEoI AT /1Y o EYA A
Z2AsE FEA] GAAE e ofEeAcld 2 1 HeldE ¥

Fafor s, dole P mEo WHS GYsE doly HEAS
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31.1. JIAZE2S ZZA2 g Aux Z2A 29
BJEY Z¥AY BF

E AHoME 229 Z2A29 ) HHls Z2A A0 HEY 5
HAE & BAshs e 2493 JaI2s Za2AAe) § Mujs =

ZAzE0] EFE HA ZEAxE ZRAlx Fo Aol xFE
XPDL(XML Process Definition Language)® -4 Aesta, o] &
Muls L2 Alae 84 S 93 XPDLE Ao d9of g5 o

ALE 2 A28 By, iy Z2ZAAS WS-BPEL(Web Service
Business Process Execution Language)® 3% d3%ch.  XPDLY}
WS-BPELS Z+7Z} WIMC(Workflow Management Coalition), OASIS]
Al At EEECH, ol RATS AR bE dAEoA AtE AV

mol MEe) FEegdel Halle A4 TSN wFoAA &
I ok Tyl Wol A7ntE Aol dHoly QBAEEZE FEHslal, o
£ 83T F e 55 vddeEA A4 dg g 44 AAS AA

FEEE& TheAdE dojF3 vk Oh (Oh, 2011)+= XPDL¥}
WS-BPELY A3 A% AU E AA st 4o ZFoz 7|&sdH

A ZeAlA B389 7heAde dATskdth o AluEles te
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O 1 | 2 ]—»[3 [+ 4 }>O xoLzzuz

“ MHIAS S0H A%El= HEIHIEIS

O—={ 1} 2} 3} 4}>0
3 »Q BPELZZHA

<receive partnerLink="wfProcess" portType="ipm{bpelSubPT" variable="ipm:processinfo” /=~
<sequence>

... <iNvoke partnerLink=... /= ....
<invoke partnerLink="wfProcess” porfType="ipm bpelResPT" .../>

-

el <Application ld="bpellnvoker"=
O_.l > > | > FormalParameters=
1 [ S [ 4 o <FormalParameter ld="processlhfo" Index="1" Mode="IN"=

</Application=
<Activity Id="5" Name="...">
<Implementation=
=Tool Id="bpelinvoker" Type="APPLICATION"=

O 21} o
@ XPDLilt BPELS| HSS Fiet T & MHI2

<719 32> Oh®] XPDL¥ WS-BPEL®| 43 <% 4

<Y 32> o9 Fojx XPDL ZEA 2ol %
EYe] o3 A MB Z2Ax~E AAR Aot 18d - 29
|Folx B Z2 A2 WS-BPELZ wjggtozH <1 Mqux
TS At <9 3.2>9 d%F9 dolA g 29 3& AA3 A

BAEE=,
o} th 2Ad¥ WS-BPEL Z @A 29 XPDL Z2ZA|~E AZ37] 9
3 bpellnvokerghi= o] Z A0S 83ty weba] A4 1-2-3
dojd ZrAlAE JAERS ZEAZY AFdM= 5 29 35 X
shel= 4% b2 dxdr. 283 dF 65 ¥ xR WS-BPEL X =24
S WH3sta, WS-BPEL Z2A27F 5% $o 23S v
Hr o]ek 2 AU E Fafl, dA ZEAZL A ) An]
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31.2. JA2®E FHRo} 9 Mul& dEE v Y
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(a) ey oo
Data (" Data -‘\' " Data » Data Data Data
Object 1 ~.Object2 _» \ Object4 s ObJectE ObJect? ObJectS
4 ————

i\

\

/// 1 'I
] //. E ‘ :
.‘ ]
Activity 1 |——— % £ Activity 5

" Data N By (' ~\ Perishable
~ Object 3 4' O i Data Object
T Data Enterprise Process
Object 5 Activity
Required input form check Web Service
Activity

(b) Data
Object 1
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Bl

] Data Object Maodel
Data Object D1: + D2

Process Model

Process Schema

WS-based collaborative process composition
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— mm | hoc change
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Web Service Metwork Building Eéﬂg:ém
WS & Process Data Matching ]

Abnormal Optimal Service Selection
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Iitanes Process madification for I1
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®|Device 1 I—
@ Medication

Activity for specification

@ D l of cardiac information
Device 1
— Medication
Web service based
healthcare process

modification

Cardiac
abnormality is
detected from
device 1

— Electrocardiogram

) S — =
Hospital o % :
admission | - @ | Chest Radiograph

= Echocardiogram
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<39 35> AluEles FuAH SN Ao MujaE o
ok "] A Ao)as vFa gl o] A= o5 HJRE EY
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WSDLZ 7]1%¥ ¢ Auzat esdodss 7

Atele]l BAE UES AR FA S
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shetrle, 22 seEge o Fold dvkn Ao 4 vk adw o
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W2 Aot Thssith o' 4 Mujsel] ool op7t 3L,

opt ¥8 FFvHe FFE IN={, i, .. , i = v

OUT:{O1, 02, ..., On}e ;4'11:

wak § Aujae oyygelAde Adntd oz v A F3 (1)

A
one-way: @& 232 WA @& 1A &S (2) request-response:

©
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QAE a1 w25 3 (3) solicit-response: £ S B, o] Q7]
=] AE BEW7Igk g+ (Chinici et al., 2007)
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Hy EFEe guE ¥ E) 1% RDF(W3C,  2004),
WSDL-S(Akkiraju et al, 20052 283 = gt} B A= 7E
H 2EE Aol 9u A A4S % FAE A TEe AFEH 3
o= ZHAE skl ) ARl g ool dhebuE ML

ALEstdth ol & B3 stetd thEd 2Th

- A9 1. (v #3) A boolean function, pType(p:.type,
patype) returns True if: (1) prtype=potype, or (2) pi.type can be
derived from po.type in WSDL or RDF or WSDL-S.

d2] 2. (F2v]E] ©]E) A boolean function, pName(p;.name,
pename) returns True if: S(pr.name, pe.name)=0O, where S a is

similarity measuring function, and © is a given threshold.

- A2 3. (F&mE wA) A boolean function pMatch(pi, p2, S, ©)
returns  True if: (1) pType(prtype, potype)=True, and (2)

pName(p;.name, p:.name)=True.

shebrl e E1be] oulE WS A o Tl AA 9 Auz9l 7]
52 dgets evdoldEel teHE AR ojue Jez Ads
QA sorslof @ eddold 5% BAE e o] AejHn

- A2 4. (2ol F=) For two operations opi(IN;, OUT;) and
op2(INo, OUT5), (1) op; full invocation ops, denoted by "opr—op.” if is
e0UT,, Vi€INy , (2) op; partial invocation ops, denoted by "opi—
opy” if 1,E0UT], di2EINg

- 42 - A =T =



322. ZEZAN £ Hlolg LEAE W

olE 9l ZEA A BT F e dHolH LBAE g}
Ak AFES BET F AT AAE F5Ih 283 o5 dHolE 2
BAES ¢ AH|xe FHguEE Alo]ld omA  FAFE(Semantic
Similarity) & A th dE 5o § Auz9 sulEd g ug
WSDL-S étellA] 7@ dole] $HAE7 RDFE FAE It o

& a9 2 AGA wAS W ZEAsE AL S ok

Web Service Repository

| WSDL-S, Query Object

Matching( .. =
Process | taxonomies
> a—)[ Ranking of Objects ]
Matching
Description

RDF, Set of Data Objects

<9 36> Z2AM2 eHAE doly wlH Mdd AAE

= S B TS

Mde AF FAHE 54 7S o A v R Addo Y S
T3 WURloly g z® Fd7bs 3 RDF, WSDL-S¢ %3 AAE A
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- Exact Matching (EM): ®lol8] 2B AE o9 §] Anjx vhetv]
B po o] 2 &4 AR fE dx JRE Zi B vFo=E
0%t p7t A=A AR5 o FE 9 s EM(o.name==p.name)=

FAH

+ Cosine Similarity (CS): dlo] QB AE o9} 1 XH]2 Iehw]
Bl po] wiA S 918kl pot #AlE WSDLe| 71&® AHre] 23 do
b HolE LEAE oo "F Js o] AHEE  o]&sd
TF-IDF(Terfm Frequency - Inverse Document Frequency) ¥ € v;, v

g 443, o5 ;A ROB FARE 4T & Yk

Uy * Uy

llvqll oyl

a
i
o2
o,
ot

o,

- WorldNet-Based Similarity (WNS): &2jo] 2 fojo]E AluiE
a2 Aostar oo g AlMY dAES F5¢th RDF 2 &&=
2o} e guEAQ AAE FFstaL o] 7|Nte R HolE 2B A
E g 4 Aux depulE Abeld] AYE SA4 3§ WorldNet2 o]
dol2 o] Folxl tEAQ] AY S5 HEYAR &3t do=

dAst= A Aotk WorldNet el e F @& Alol

o] FAMEE FAste 7lEol #ete] B2 dAgEo] ANHJY 1 F
QBAE ot ¢ AMu|z SEtE p Aol HAFHe] ¥F AR

E 59 AH FoF Y= Lin FAME (Fellbaum, 1998)7F wWo] &
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Ak Holg onAE oo Auz oo ¥ Aux s pel Aux

g gttal Ao3S W, Lin #AH=s o3 2ol d €T

B 2log py(cy,cy)
log p(c,) +1log plc,)

WNS; v (co,cp)

A7NA plc)e A= o A2V a7 WhE SEolal, pylc, c,)T

=
e Ha FEGS gnTo
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323. H3 ¢ Av& HA€g € WS-BPEL 4

LRA 2 dolH euAES g Muls v ES A et HE Aol
of ouEA wiFo] Fuhil Y HAH st e FI FolR UES A
g HAe § Mu25e v ZzAs dolE eRAERE A
hebsd  dEvEE Agsn
(Underspecification)ell #3 43& HF317] 9s A doly B4

EE 9 Az yEAD el sebuy saziE Re oF w

HA g Aua Aol Eux yw g ) AH|AER o] Folx

WS-BPEL Z=2AAS 2Hgstal, A ZeA A JAZT2g Z2A
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AFES ddste HAan Lo Mujx FJa+s Fe Aol

ol st 4 Mujx HAEAA FAl= v 22 FF 28 Z(Directed
Graph) 28d o2 733 4 9t}

(i) V=SUR

(i1) (r,s)€EA, if r€l;, and sES

(iii) (s;r)EA, if r€0,, and sES

91 Aol o3 7zt §f AuAES A Y Harst &9 i
g 27 93, =g wE Alolg AAFE BE Y A xS g
s wE Abolof A wAlE) 1E]a 7} 9 AH|ASe] gHy &g
o7 EAR YAAE FH HA w2 TIHE o5 Alold #AAES
FAdstA "ok 9™ gazrt 289le @ AHEe F9de gr g
A =EE AASIY o] gAas =EE Y ¢ MY e ddste W
2oz 5t Y gYihrE Z2HA] e AFdE UMEYA oA 1d
g o ot § AB 2t gas Alole] #AE T ayAE HESLYA
o] B&Ho e <19 41>7 7}

: Service ®: Resource

o] o]
2 @

<9 41> ) Avj2a-glias HEYA
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a3 vEN I A EASE WS thet 2ok el 9 A
sESE Adste] AT ol AY W §

9 ANz 2 Al AL @z 0, FolA oE f Azl ol
AgRA we ol eas ro] EAGGY, Bags ParE A

gholl 71913k & s gy Hgl pol AT

(1) If veWNSs, ueWNR, where (u,v)EA or (v,u)EA.
(i1) If vEWNR, there exists u€WNS, such that (u,v)EA.

(iii) RrcW.
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Notation
agze] x= HY VY 9 vk AEEHAEA oq5FE #
, et ol WFRA, A4 veE ) Auzad gasrt 9 F
o] o
=
P AHlz FR Scvel U4l s9 ghs FF ReVe Ui
(or 4.) 1 r Abole] BAIE THAEA RS Adol= o)X WERA,
Yor 00l ol st ee] ww ol AW wlasSol 9Y aiw
AREH AL, &Y aa® AAEJEA oFE
TR YAt obd ofWl A ro] §) AH| ol oe] A
; He w, o] 2las ro] vE §) Anjzel ofs) ARG l=A
' ol H-5 dhalr] 915k o] W EA, e Aujze] ofs) AHE
HA & Aol 1, AR Agdde 09 @S 7HA.

5189
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9 enz AEHE 1

o7l WA oW 3

I EARE
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Bab] Sle o7 ARANF 42 AHEH A O)% B %S 3
e
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BoAel Nt o Aol AT A mde AN HPEE $9
goedrlA e mEae A8 9 Aus FEAN BAs shiel A%
Zeltt, ole] %

o2 FAEE kA8 ol A8 A7 NP-hard 9S8 H
A7} Set Cover HAZHEQ t}dhA
Time Reduction)e] B O Z 4 o]F o]z}

=

H 3} (Polynomial

(1) Set Cover &A1 A2 (Vazirani, 2000)

U=(L, 2 .., )] #EAT S, i1, 2 ., me (S)ERAF ) 278 7}
Atk glele] o] A4 KERI Folne w, bl 442 wEsh S

X Z(Collection)?]l C7} & A gt

UgeeS=U
Ye(§) = K
sec
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Modified Resource Set :

Resource Set : R

Modified Service Set: 5-MS

Service Set : S
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Weld 54 BE easd 44T & 9b 9 Auxse gyem

H7F A RS AYsta, o] AFol weh ¢ AHjs 1 gk 45 wjic
g N

=
AL o] Ak e ) AElse] 94 & 3 54 5% ¢
25 WEE § AHlag AdEske VjFe s %%?‘SJE}. 8 A= 4l

 Ao® ¥ AMulx~ Hr7F AZ(WEM : Web Service Evaluation
Metric)+= © 4 (11)3 2.
n(z.)

_ J
WEM(z;) = e Ea Ewe) (11)

4 (D) WEMGo)® @e 9 Av2s xg 2dstesd 22d ug
ccl)h o 9 MUzt ARete BE dang AN dasEe @

£ SEE Mg pex)el Fol WL, o 9 AuzE Agsie] 4

e 5 e 2E daso AF ads HAGe woET weA
2R fasg o WEWA, AL W8 2t 9 Auaz Sad0
= Ag 5 9ok 3 @ oW dee 9 Auas A9 5 gl
9 AUz GFlA AlSIse] Aol 2 FAHE AL et 54 2

i gAazE Adste 9 AYE2ES 27 Y5t & <R Greedy
Set Cover Algorithm (Vairani, 2000)= T34 A &3t o, o] U
3k o)Al F =(Pseudo Code)= TFS <19 44>9F -t}
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INPUT 0 : 9 g 42 (Output Resource) 3t

ec(s) : ¥ AMu]x s AyPn|&

pc(s) @ 1 AHlA s7F AAdsks =28 gized g e

e e T e S S S U SN
NS O s W N

g H &

OUTPUT COVER : &9 g4z A4S o8 ddd ) Aul= [J3t
COST : &= ¢ AMul= ¥ COVERY FH&o=
ec(s)+pc(s)

FUNCTION findService(r) : @42 r& AAs = § Aulx 14 4
findOutput(s) : §§ Al 57} A= 2las 24 g
calWEM(s) : 1 An]2 so] digk WEM #k Alxk sk

1. BEGIN

2. COVER< @, COST =0

3. WHILE(OZ @)

4, Every resource r in O

5. S<— FindService(r)

6. For every s in S

7. calWEM(s)

8. b<— Select the web service which has biggest

9. WEM value

10. For END

11 S<— S - {b}

COVER< COVERU({b}
COST = COST + ec(b)+pc(b)
O— O - {r}

WHILE END

RETURN COVER, COST

END
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INPUT AR : 718 g A 2(Available Resource) 3+
TR : £33 @A ~(Target Resource) %3t
OUTPUT COVER : 53 &2 AAS Fa&) Ag9d 4 Avj2 H3t

1

H H

findCoverSet(O) :
Set Cover ¢85S E3
findCoverCost(O) ==
Greedy Set Cover &1z
findInput(S) : & Ayl ¥

H H
g Ags] ga Bad drs A4 F5

22s Q0 tdte] Greedy

) A2 A

2 glax 0o st

oy
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FUNCTION

w
=2
B
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[t
fd
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) A 2

BEGIN

OUTPUT<« TR

COVER<« @ , COST =0

WHILE( OUTPUTZAR )
D« findCoverSet(OUTPUT)
¢ = findCoverCost(OUTPUT)
COVER«< COVERUD
COST<« COST + ¢
OUTPUT<« findInput(D)

WHILE END

RETURN COVER, COST

END
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INPUT D(V,A) : %3 18z

OUTPUT D(V,E) : #+%¥% HALNHEL

FUNCTION

findMinCostArc(V) :

AH 82 32 = g

findCycle(A) : Fo1x & g Acll Afeo]Zo] EAst=A
?

I

L

© 0 N g A W=

DN DN DN = H = = = e
W= S © 0N 0s WO

BEGIN
A— @
FOR each node vEV, except root node r
A< AUfindMinCostArc( V\{r} )
FOR END
FindCycle(A)
IF no cycle is formed,
D(V,A) is a Minimum Spanning Tree go to Line 21
IF cycle is formed,
K< the nodes in the cycle
temp = oo, T« &
FOR each node k€K, i£K
// x(k),k is the arc in the cycle which enters k.
IF (temp = c(, k) - c( (x(k), k) )
temp = c(i, k) - c( (x(k), k) )
T { @G k) }
END IF
END FOR
A— AUTH (x(k), k) }
END IF
RETURN G(V, A)
END
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Abstract

Dynamic Composition for Web Service Based

Collaborative Business Processes

Yeongbin Min
Department of Industrial Engineering

The Graduate School
Seoul National University

Business Process Management (BPM) technologies have been
recognized as a business iInformation technologies enabling
heterogeneous systems to act as a platform for providing integration.
As the scope of business process has been expanded to the outside
of an organization, BPM has grown in importance to integrate
disparate processes. Especially, achievement of process flexibility is a

key success factor to manage collaborative business processes.

The runtime flexibility of a collaborative process is an important
factor for most practical BPM systems. As a collaborative process is
composed by independently developed component web services, fast
and appropriate selection i1s a key factor for success. Recently, many
researchers have proposed web service selection methodologies for
efficient service composition. Most of them assume that composition

topology, 1i.e. logical flow 1is fixed. However, fixed composition



topology limits not only excessive dependence on domain experts,
who design abstract process flow, but also impossibility of

considerations of all situations that may occur.

This dissertation focuses on dynamic composition of collaborative
processes in web service environments. To overcome the limits of
previous researches, late modeling method, which enables dynamic
composition of process in accordance with the process instances is
proposed. In detail, the framework of executing an incomplete process
instance at runtime, i.e., one which does not contain sufficient

information to allow it to be executed to completion is considered.

In this research, first, an integrated runtime process composition
framework and its mechanism are suggested. In this process
flexibility = escalation  framework, the problem of instance
underspecification 1s dealt with use of web service network and
selection of partial network, which is satisfying instance conditions.
Since determination of collaborative process, which is part of web
service network is classified as a NP-hard problem, two heuristic
algorithms are developed. Additionally, to ensure the efficiencies of
proposed heuristic algorithms, a set of experiments of comparing the
proposed algorithms’ performances with those of the

branch-and-bound method are conducted.

Keywords: BPM, process flexibility, runtime  process

composition, web service composition
Student number: 2007-30166
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