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Abstract

Many technical and nontechnical issues hinder enterprise wide workflow
management. The most significant technical issue is the inability to deal with the
heterogeneity among users, workflow types, and WEFMSs. Not all users demand
the same workflow functionality, so user interfaces of different levels of
sophistication are required. Because workflow types cannot always be fully
predefined, they often need to be adjusted or extended during execution. Unlike
relational database management systems, however, each WFMS often has differing
workflow metamodels. This leads to incompatibility between WFMSs, making
integration into an environment comprising many heterogeneous WFMSs a
troublesome and sometimes impossible task. Current Workflow system consists
mainly of Database system. It contains some problems like that the integration
relationship among system processes cant be expressed E)roperly.

This research has been focused on two phases that should be considered in the

Workflow system. First of all, the first phase is the analysis phase; one of its role -

is to figure out independent execution task unit (Workflow component). The
second phase is design phase that provides with the framework to execute these
task units actively. The Workflow component extraction method in the analysis
phase uses a analysis method called C-C Net and, in the design phase, the
architecture that makes the these Workflow component executed actively is
provided.

Through this research, each process is divided into a task unit and more effective
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Workflow system could be formed by executing these units actively. Current
system layer calls task units, on the other hand, the Workflow system this
research implemented provides with the architecture that places a layer between
them that controls task units actively.

Key Words : Workflow Management system, Workflow component, C-C
Net

1. k] =

T

T 2B N2ud AT B ALY TR AR met B 4AgRe A

S AYstn Yo YAZTES AEHELS TE 7Y 22E EE AR T2 24 94
o

[ o2

o

[s]
L.
e YPoE AANA gon, 45 nI Y
© .0
H

L |

2 27" M ZAHA A2"Ee fAE de ARl oo distd, faER
g Eokel o) we HATELe] EEHT dFHA =AU, C-C Netolghe B4y
o] 4¢ YATEF HITUE A S Avstaa vk AHHoR B =RoME 9aE
259 F2AA BHAA AHE TS 2 28T 2898 AAstaa gk

e

21 &A A7l @ 9+ 53

Ao AZEZS AL o] DBMSS 4oz ojFolx gir) o]z AR Ajxw
Z2ALEY AF BAE AdRZ THA| Rile 59 2 7] EAH S =d3tn ok a9
T EAES AHsH thad 2ol Al /KR 898 4 gtk AR, DBMS A9 #E F d
olElZ A HIWS d2] ofZ A ALt AMESlolE WUF T A (strict)©)7] WE
o frdgdel FEF3ih weld T o FT) A o)H-E DBMSY| F40] HoEM, V1YY st
o wet Wslee QFANES olF Aol Bkdslr] flsiMe DBMSHIA AFHE 873 &
AT 7l =AUtk EAl, DBMSE T4o2 #eEgtozy, ofZgAoldd dlojEjuo]A
59 o8 AYE Aol B & = de AEFE(Interaction) T} FF-(Collaboration) =&
AR vkg & 5 gick A, DB 2710t o] S8 @AM o] HozM, ole AAAAY
& ArAzdgon TARTA & W), 7P Fad vzUs ZeAsg Hds] FEEA 2
I itk &, DB &719ke] WAL 2 AA AEA "] BAS 2 Ho] A|2F Zuko)
27 doly dBAG = Al BAE 27t Uk

e H2Y2: 42 954 Eg8HY 1832 /77 AF dolve dFe
2 ERAAE F Atk 8F 71ddA Bel AL e ¥2Y2: Z2AL FHAAY
o] 8 (Business Process Reengineering : BPR)E vlZ Z2ZAHAE FAHoZ 7|d9 A
BAI2"H S FEeee 2299 4ot olgd #Ad &ty H 2HEL ¥

416



2006 FAAZ YA} FAGE I

oy

Y Az ALA, 22 AF=23} AT (empowerment)dt 2L VHES &
st F
3

o] W3tz e AAME FHAsA =HI o9 AFAE ZAY HRUX ZZ 4
4oz WgatA Ao matM, MEgste v2Us ZINEE AT
AZEZS AN2de B} FAZ 2Eo] eHolrh
1 At viet o], FHsts ARA 29 Wzl g <143 DBMSS &
s HAE A 2 2 d AREY 7199 HAEA x2S DBMS $4
A YAz z B A2 (Workflow Management System : WEMS)o g W
th ool ZEAL FAY HIHOEA 7YY ARAZHE TEE A EY

AojAde]l vlzYA ZA2FAez FdART, AP (Executing)H3, EYEHZY
(Monitoring)® & 7]¥ o]},
71&2] DB 27|98 FAo2 AHRAIAHSE FH3E DBMSEY Z2 A2 F4l9
WEMSE %3] €& 5 & o138L 7I1g0] 8738w vlays Za A2 Wet A
2 g2 FHdAM 2= FE A" W Uity Z&FHoE dAHE FF UA
HAok AT, 714l e A o] B, Ay FHE ohssl 5 WEMS
= I AA A" dFE dFEd o] A4S =W, ik aTAtE
2% ggstAe ZiA HAAh 53 A2 oE FatEd o sidad JEsd
WFMS= 43 Z(performance), A 2] % (reliability), AA}-&4 (reusability) 5 A &4
o] wAlstrt.
£3], dd 7199 EA4Y 714 WEY 874 RS FARE WA3E 278, od o
g ARA2HE HAE] A& dof dvhEs WA JZEFZ S AAEAY AN
7HE 2 ol WeEA HYY JAEZ S AAEL HIAZZ S HAA ANage
AAHES] @2 dA ste Ao] oty YAFTESANA M FAT EA Z2A
2F o]Fi v A4 H2Agd sty AHAES e Aot I EZ 99 A
AHEE B 71 B¥sEte A AR Mg 5 glow, AAF/ATA
°2xE B EZRE E £ 7 A HE Rod?
B AT #HAA o]& ¥y 3l $MFH R AAs Yok e HIAEZ S A
e AYe s o454 2o

AA, A FRAIZHAA HAdg AL IGHE Z837] 8] 9T Z2A
28 oBA g sy e EAYG Z2AAE o)F3: Yt H2I w9 dFS
oALA & A7 did EAoI, ol YAZZ A 2EHAA HAE 715 92E
25E =53 U] 9% Z2A2 B4 gAY FA 0|t

A4, 7148 FHste L TAME dia YJIAERZSE A XU HHAH @
o &, HIZEESY AP TAY 5 Qe deolge A (Consistency) T AE
AGA AiFHolL T&HoE AR thd EAoltt oA HAERZS A
A dAA L EAolt A £AE A A8l 8F Bo] AL e Al
g9 2d¥d WwEoezA UML 71k AAAE P E(Object - Oriented

AL

HE %@ U

2,

o fo

=

417



A%y 7Pt 553 AT YEUE obdA A AT AFE- 444 - oA - BT

Methodology)S &3 Z2AH2E EAste WS AR

UML(Unified Modeling Language)o]l@& AZEgo] A A®d tha =g =4 &)
A% EFAEA, BE Alado st 7tAgeta BAstL 75 EA4 8=
o RE #HY HAHA g mHHES AF T UMLAA 7o) Z2 A28
A7 943 WP o2M f2AolA(Usecase)E AHE3) AT FaAolxet 2
2 ZZAA(Procedure)dt HAo2 TZAAE EXNSleE AL doA s AEE &
Fol YETh EY ZRAXE AAE b5 GARAY RS JolNE HA D
! o A¥

=)

e AEsA ZRH. olsh e AAE e EE V1Ye] ZRAMALE
5 A

ste ¥4 A8y, T&37] 9% HYE-E AFse dyrdol H2dd g2
F7} o]F9 A3 e AETJEZW ¥ E(Component-based Development : CBD)
o|t},

B ATME ol =9 HHNH PAZ2 S ANxwoA m oAt & F s}
A GA-EAGARZM SRAY sM5 Baa FN(PAERS FIVE)E 2E3
HARAZA ol W23 BAE TEHOD AN 461 T AF-ol
232 531 . BAGAdM AT AXTUE F2WHL C-C Netolgte 2
A g AP E, AAGANE o5 9aZz s z;w o 5EAQ AP 9
g BHE AASA 2 Aol

21 42AEES A9 AdH 74

AAZ 29+ 1980d ] 2wk AAdA o & JFFHE wAEA AFH HRYLER
Aﬂi g al X o] 2 (Business Process Reengineering)ell o] &% 74 3ot 714
Jo] slA 384 Alg 2z ZgAAg WEHE AYsn AEHHA ZZAA A
Agas 740] AR 7}1w4 Aazzestn & 5 Qo

E3], 9mZT2$E AME 2E3E, DBMS, dAx$-H, FA #E, AZEHo T2 A
&g, H]ZL]/'\ 242 249 (BPM: Business ProcessModeling), AAI% =433
T %(Enterprise Modeling and Architecture)®} 22 o3& 71X 7|59 9% &
o] wrorr}.

i ‘"l°

418



2006 N @LAZ a3 FAGeH3

a
45

o

AEIHO A5 Q3B S API S R M 89
—_— CEY FEE- S IPLEES

7| posarad]

08 W

e
3
SE

aanmézt t SE HOl £ 3
4a@Ee
EERER SIoaE,
£g&zazny e~

<a¥ 21> 93aZT2S FAHLA

<aY 21>& WIMCHAN AN 32 Bdax 93z @) Azde dud
FAe2E A A A2 Ul Atk 7k A dde FYo JAZRS £
g MHlA2ZAH FALA ARE sy Aadloz Eo FE Jge @tk UHA o
A el FHRAEE Q) 2E B YAZT2S £ Hulag BFRIA HEd,
WIMCA M= 2 Qe o)~ B2 BF BHE AT o) s AEso|28 EF
22 AF olfE HAT2S By Azde oA A FA 247 Fold GAd o
3 ALd § Uoke RE AAHAY] WgEoY, A, 2 FHaASe] Y 2F
sol~g Hos FHFAGH, Fold A ALY FTAHALASH A AA Al2d

22 C-C Net?] 5A3 FHo 4

W2 C-C Netolghs 24 upale A239

£ AFeld 9aT2S FXUE
axo E Wee B olelg 2ok

7] W&l g7l @ 54F 74

By e

(1) C-C Net9 &3
$4 7198 MzYs Tzhss By 9@ PEez B
2 C-C Netol tigte] $4 Qoluw ohgst 2o,
o

‘

TolA FxE A

C-C Net®) 97 wW@e wlzUx ZzAs 24 Bg024 7| a3y L2k
2 A PEe @AY AN B9 BA, T2 B 2PRY, Add ABA
BA, % W5 EzAse Eas GAE FHHRA ANAAL. CC Ned o455

419



A% 7 $5H AAF2S YEUE o ldA ARl AT AFE - APE - 0lAY - uit

£4g ZE

2 A4 .

. Ei*ﬂ— T FAA T2 M2 B4 DAREH B85 FAste Eolth

o A7 FFMorE dAHAAE BE3] TEFORH 229 7|8 dAE AY & F
ALt

o AL o] &3l AR M ME AHEEH ZIZA2EE Y] AAdAH wE TEHN2E
Edse Ryolvt. MdA dHRdAME AAY He WHFE o] FAHor & dBA
(Consistency2 2 & A I o g EEHI, AFdo] dHs s Aldo] oA 3 o thia] A3
& AHE B8] 98 BRL 2L 22 Q2T Fodit

o el (mata) T2 A2ZRE AA-Z270-8F F3(event - condition - action rule)S °]&

e} Z2A2EE 32T Aok

(2) C-C Net A|
A B A A H e
284 HE 24
g 243 A%
Netdll X< ©&3%

Pﬂ i

e A (Object) B A3 ZAZH(Object type) - AA= A" A FAHLAZ
A dF FY 9 2 AR F9d FAF ARE ouich A = FHRHS
&+ WA HJE A AP AxE 2ol

e AlA(Event) - AbAL Ao A dAsct A2dolA dAE= AAAS
3k (Gerneralization) 3t A A F7h, 4Al, R A Aoz FEHA Ar 9
. =3 AHE g3 LA E AdTdE APBAE VAT Jrh Z2AA DY
ol =3 AA g8 L= DG FE Aol ok ol¢} Ndle AR
olg} gt}

o YT (Task) - AAEY wa=e HFadct &F(Activity) 22 gnjojm, =
BEAZE o]F1 Je @tk

o Z2Al2 - 719 ¥&F doie A A vE AR dFEY dAe
AzA AAs ddd gs @A Utk 4 Z2A2e 3 AAEY dHiE 35
&AMl s AR

B

o) & 225 ABBAE e <2Y 22>9 #rh

420



2006 @ AN FHAEG3] FAG=EU I

t
Object genera® Event
o 1..n

1

perform trigger

1..n 1

invoke
Task Process

1 1..n

< 29 22 > C-C Netol] 23 Al2d AT

ol Apzie] elafA BlzYx Z2A A7 AlZtEc)

@ 3 AANE WA= 5F (5 A% dPE o8 PP YRS 4
S QA HRUA TaAss AP

@ Tt £ AASAN F& Aol BAHE Qe H=Yx L2 49
t}.

C-C Net dldE HlZUL Nadeq $AHoz AANSL BAsa Zol o}
#oh Hobd AANEST AGS S A} AFL @537 AN YL A B
g MzYs Z2ALZ Hel o)

C-C NetdlA& AAMe] FHE = AAYY 2= ALY At ARPoz
dEs o

o =l A& (domain object type) - AAE AIAE FEAIE 5F AANAoREA A7)
222 A9, A, dEEe A A dE YAsE AA /5 =dd fAegn Fo o
e Fz NAY(reference object type) - A22 AlAL A d £ ge &5 AAY dF

ojt}.
e A% A (contract object type) - AY BAYE 5 AA 2 AdFoln, =uiel AAzte
Ad gz AEE AAoln.

421



A s)uke) $EA AT AXUE of7ldA Ad AT ARE- AL oAy - By

R e -
cEANE - ——C 8 A
Component
v -
@ XY A3 l @ AN A
A S S S L T T L LTI
Class Data M anager Interface Persistent extends Serializable

@ Vector select(Persistent, String) Persistent clone(ResultSet)

@ void insert(Persistent) String show Attribute( )

@ void delete(Persistent, String) String getTableName( )

@ void update(Persistent, String, String)

L T T L
Class CustomerD C implements Persistent
Persistent clone(ResultSet)
s String show A ttribute( )
! String getTableNam
DataBase LR Q)
— String Name;
String Number;
int Credit; ...

< a9 23> 71E9 daE2S 7E of7|EA

Aol AAEE < 2¥ 23 > A Y Holod Wig 78 V€Y Y4IAETEF T
3 o7l Aoty YAZZSHIIETE FA AY, AA, B Ao E4FE £ gl
okl e ARHE 47 ofFeAojdeR TEE F Ut olE HIEPEEC OF
t diolHEY HolE Mo ze G738 AFE okt vk AL stedd U F
838 Age ZAztel AFUEENA AFsojol 3+ T A (Transparency) A ojth, ¥
dAL 9z EuA dolg B¢ FHAL AFsdor gt & Holy A
(Data Manager)9 22 dutstgn 4319 el vEdAE AL 2N PR
Ego| do|gfuoj2et E&A<QA HIol 7Hs Tt

o o] Pz EAHLS dHolguolxsde] £ EAE MANIJAT FEXIEE
2t 5 AYPEM e dfAsA £3A ojg Fo] AH oz APzt A
ol7ldAE vy HAXUEV WASE A d& WARHe AXJDES AYS
2 Qe e HEAEE A& WHEE 7| F Utk ole & voly duA
TAE 2AsA do A2 EFRLF 5594 &3 deolH d#d EAE 2
7] e TEHA oA E A

24 2 QTN ANSE of7 A A

2 =FdA AAste o7 dAE AZEZSHIIESS Y7t FHoz A4
A Rol old $EHOR 5L FEE 3] Y8 ofF|HAHE Al o)

422



2006 d#AAF QY53 FAGEU I

Busmess
Logic Layer
Active <
Coordinator | o A e Ty L e e U s L gt Y e e
—» Component
Transaction Exesution Flow
Middleware
Layer e Data Flow
7 <~ .7
X -l [
Database l l L——‘/l L—J
Layer DateBase DuteBase DuiaBase
< Y 24 > AkA 7k 5FH JAEFES oG A

A <aY 24> AAEE ©] ol7IHAHE JAZZLHIVEEY AYEHE 55
Hog Aosty] Y3t AAZZLHAIXIVESS] 43y £AE F HYste AYy #
#Z A (Constraint Manager)& Tt A2 #A2Ar7t JoeBg M JAEZ2SHE

eSS Adez Soia dudsE o ol XD U4 WohE Bt 4ol 9

th. 23, 71EY olFE A FAHL8 LY YAFTELHIVES] FF5AY APE
23 Active Coordinatot Layer”t &7+ 1th.

3. 714+ &

A FAEZ A2 diste] AFHAAL, AFHAAE FES GS5H 2
A2 2 5EHE & 7 Utk

AR, JAE2 LA 2w 2y (Modeling)=Eolth oA 7|49 &5 & o]Fx
AE d8] 8AES EdJAAA Foplx, EZ o]EY #A T& EAsto 7|
A 8FstE AHEE B3] Fotste AIFZ A2 FHEAF7] Aol v =
Yz Za2xe 2d3dg F3 old £ e 222 ¢4 7IdY A5 et
= EZZA2(Process), ZEAH2E o]F 1 U+ @4 #F(Activity - £ Hl23
(Task)), 859 Ay AzAsin FEA 7T AYE 7HA= AEE(Entity), 283
o &5 E Aol Fu wE diolH(Data)9} ol wiclH-E HEESE dlojH 5§
(Data flow)5°] Atk ©] EE Q4AFE HZY2 ZZA2E o]F1 Je QAEZA

=
-

flo

423



Ay 7ol 554 ALY AXVE op7dA A AT AZE - A4S - o) AY - U

HIEEZSAN Y BAYA EA oS Fag a4Eoth

A4, 4aE2 92249 A3 (Execution)FEoltt ol Zdy R &
W 2558 AYAZ 4, oj&9 &5 3 HzAz Tste &
371 4 2AF" EAIth

o
iy
i
ffll
o
>
>
o
2
x
o,
1-11
e
ol
ol
rr
o
o,
K 2
S
rr
5
3]
]
[ww]
.&;Jd
*
flo
-
BN
P
ol
wx o
i
rlo
=

>
o ¥

=

—

N

N —

33
SR U T

N
"
v
>
b
v
gl
iin3
o
>
g
o
i
-
30
o
o
e
oot
S
30

OJAL o}A7A BE H%‘ﬂgﬂlﬂ] Aol AYsrd gL A
Ag ARG BPES] FAHES XNHF}AEAN AXAE 7]
g3 AFEHAAL Ut oo & A7t A Ayrigte 2 g A
Hl12le] Arth &, AL EZ A2 A9 ZAHE AA L o]E AT
oz FIJEV|Ne] HPES AL AT E Ut AupolZZA 2=
s gl Zalo]= Alu} Wl Z(Enterprise Java Beans)E ulZ Xy Y
o dojus TE YAZZE FAEZ s A 8 298G z
A AFTHE FHA 9ZAEFZ S AN2EE AFTE7] 9 A7 ¢
ECA(Event - Constraint ~ Action) 7|%22 3+ AF7t %3

e =
05;.: S
L)
e e
2 =

e &£ 3o
I

ne e
>
>

)

2 ol

oft

2 ol

=

t}.

ECAd] W§g AFE WFMS 27t olvgl DBMSoIA % ECAE 7[gtez 39 ®mo
549 dHlolHuol2E % JdFE 33 Utk DBMSHA Y ECAE AHE&3 553
dlo] B ¥ o] ~(Active DataBase)= H|o|E9 EA Hryl $£AE AS old g&d=
EAZ} 2 vE AFE ZIZAA 48 &34 o ol g4 5 9=
o] 4o wWE oy dFAH EAES EYAS 5o dF2L I FAT 5FH
dolgilo)l A o3 2 EAHEG oyl AF F Utk 7|4 HERULA T2 A2
o YoM o2 BHAIES TFH dolHuoAE Fid dHeoly dBAHEL FHo
2 JZA4gdozA g DBMSH Z£AQ @70l It 257 22 o] 7|F9 #FA A
Eou 3 ZPZolY ML fAH FEHA oldAE ¢ Ak ole 7149 FWdE
B3 Bo E83oz2 dHE sted o B ARH/ABAHoz EAE LAY
477t Ag?

wetA, B =RqAE ot <E 3.1>A AAEE vl 2o] TFF dolguola
E 5% dolgHdAAN S FA3E Aol oflYe, &FENY LA & F v EE
ZA& Agdez FHI CC-Net[9]E o] &3, o AFAE HAste 24& A=
3te] o} 25

g} BHE 2AE FAFe IFE 29T A BYAE A 9
o EAHL HAsux ot

424



20063 d@AAd g3 FAG=d

<E3l>HYaEz=E$ 4

Rae DERF-tE S, S8 C S Aoe W, - SRS
UML(ﬂii\]Z]@‘%“%i%) c-C Net(?% °k-’§% LﬂE E"é)
1 [ Z2A2 FE2AG2A02 ol8) AR -719e 2TAZ APE TzAz FEFA9
119 =d Ade) wete Azt Yehdoh | 4sE B AN

z By AYSE PHS AT B3 -9aE2 ATUE AL oisid  AYAE
- 92229 ANE4S TN BEHQA(E FANLS %%
AT A Re - ATUE B9 F

5% dolgulelx e %%%& :&w”@?}?}%ﬁ?

£
i
=
=

| [TDBMSST F%el =9 o1E BANAL|- & N2ue BA FéolA G, AEIE
| 19 a7Age) usg medor wAS{RY Atae sl Aol dBE EAS

7l 8%, 23

4. 4 2 AA

4 Qmel AFse A zeAze AFsee AZAA g
Mg £tk F B 9Fu BAS 2ol BRHY QT Z2AXY AFH of
T A% U ABAA Lol BYAA ¥ FE A YPHOT Wkt 713
J 94 9 ZEAs B R QG AAY Zzds FEE A% ST By
oAM ¥ 4 Utk BE EE 2Tt Fae 719 T2z AAY 5% € AF
gee Ade 4¥RE R ohdd FaF FFAL od Ade AN B
g ¥ s 9B AFL
of

A
i
fu
o
rir
4z
\N i

FEATES #HAA AL e 2ol
B =EdA Fo dFHAAT & BEL A9 HIAF2S AL BANES
T8 AIZEESF AN2EY ANATE Sde B, o2 =Y ALEN ANzY 7
e AT T2 YAY oFAAHE Ve §522 AR A2 2 AHY
gl &AL TAYFE AAMTL JheA HATe HAAM AL Ao FHIt
A NadE B8 4 e B/HAA &8 54 =HUdd 38" Ao] old =
E =Hdda 8225 e A FHE FEH2E HEolA} & Aot

425



Aty Flwe) $EA AAE2S WIYE opldA A AF  AFE- A48 oY - g

(1] &5, 9FY, “olFcloRE 7|t AAZAN A2dolM e FAFE o] Foln
E d% Z2EZ” I3ARAAES] =&, A7 ¥ 555, 54, 2000.

A, aF AP GEEE FET o)FolNE B WAYSE 33
te TEEER, ARBA AL, 49, 2001

:
8] 438, A7, A4Y AN ME2YxrZAx 299 AL-Y4F UE 2

(4] Jin, J. “F4 % 719k AALEA e 2ZEYAE A FEA 2 BdF o
&7, e gigt gjstg BIAIEHY =& 1999.

[5] Alonso, G. Gunthor, R. Agrawal, D. El Abbadi, A. , and Mohan, C.“Advanced
Transaction Models in Models in Workflow Contexts,”. International Conference
on Data Engineering, pl25-1.28. 1996.

[6] Amit P, Sheth. , Wil van der Aalst. , and Ismailcem B. Arpinar. " Processes
Dri\}ing the Networked Economy” , IEEE Concurrency , Vol 3 , No 2 , pp.
143-159, 1999.

(6] Georgakopoulos, D. , Hornick, M. , and Sheth, A. "An Overview of Workflow
Management : From Process Modeling to Workflow Automation Infrastructure,”
Distributed and Parallel Databases Vol 3, No 2 , pp. 119-152 , 1995.

[7] Alonso, G. Agrawal, D, El Abbadi, A. and Mohan, C “Functionality and
Limitations of Current Workflow Management Systems” , ppl23-125, 1998.

[8] M. Kamath and K. Ramamritham, "Failure Handling and Coordinated Execution
of Concurrent Workflows,” Proc. Int’l Conf. on Data Engineering, pp. 334-341,
1998.

[9] Work Group 1, "Workflow Management Coaliton - Interfacel:Process Definition
Interchange Process Model,” WIMC TC-1016-P issue Nov. 12., 1998.

426



