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Development of a Multi-Layered Workflow Management
System for Product Development Processes

S.H. Kang** - Y.H. Kim** - D.S. Kim**-J.S. Bae** - H.R. Bae**

# Abstract =

In this paper, we propose a multi-layered architecture of workflow management systems based on CORBA
(Common Object Request Broker Architecture} The system aims to support product development processes in
distributed environment Many companies have started to adopt workflow management systems to manage and
support therr business processes However, there are many problems in direct application of those systems to
product development environments These mainly resulted from the dynamic features of product development
processes It 1s strongly reguired to support dynamic processes as well as static and procedural ones In an
integrated and consistent manner To meet these requirements, a basic workflow management system has been
developed as the core component of the Integrated architecture This performs the basic functions of workflow
management system Second, a dynamic workflow management system based on a bidding mechanism has been
developed to manage processes that cannot be easily defined or are likely to be modified Finally, an SGML
workflow management system, which 1S the third layer in the architecture, has been developed to manage
documents processing workflows by integrating SGML documents contents and process information Into the
structured SGML document




188 ZAE - 795 -

1. A &

Aol BAkAA Be vee ZEeR
2271 9lE CORBA(Common Object Request
Broker Architecture)& o]&3te] 4k g4
AE N Z2AAE AYstr] 93 b3 Jas
25 @ Al2"(Workflow Management Sys-
tem) oPIEX S A ARt AE +3

71 @, 28R ol 899 sl 349 A

3t 5o TR U A9 7% 34 5ol
A A& AE A R U7 B AR FA

WA, O A g A1) ASY AR
3) BAAE 8as A4¥T 9
olele WA Fuetel B Aol AE )
2 oA A Qo] o)

& % Aol tal BAST BT & ALE 3
[}

) )

fot

ol
Ln

AAERS # NAE2 F2EE V1Y 84
oM HEYZZ 45 A4% 7HFY g

o] v 2L Z2AAE FEHOE APAY
Beshe £E, A3 0] WFHT = PDM
(Product Data Management)® ERP(Enterprise
Resource Planming)¢] &4 7]%5o & X}ﬂ Ein
ATk ey, RFIAL JF TR A2
del, FA olmlg AHel A T3 Po
M2 Aelzt &olsti, deld mr A 2ol thFl

d a7k Al gli R A2 fele A &89
Cd 7158 HEERS A aRE ¥t A ZaA
2o geloll A3 Hgstre fdA Frh wepA,
=0 Aty xR A2 Feliute] ohie} o
ks

2
n

.]

zg

FE:

)

9 ZaA gelt Golaky i, Ay A W
Hol A% s, Zz A8 Aol vy
N mEALE SR dgond AE
A Bl B ZEAAES ATy 3l
A elshs Alo] Basit

oAl e 4 daH o2 WIMC(Work-

flow Management Coalition)oll A #|etst Ha %

29 %z vAg g JaERe AES et
12 s PEsg o 1k gaxe

$ gl Azge g BY 9222 v A
A

A A5 A HAE AANE 2o
& T AEHOR FE Y vy s}
S, 94 #e) EEoE AAE I 9t SGML
(Standard Generalized Markup Language) +4¢}
e A OAY ZEA2 B3 weE Y
SGMLE o) &3le] 2% BA e A2 A
6‘} AZe o 915 sk SGML 7)uke) 9

F29 #g Axgs Ausidon, o= o
HAZRE Bel Aag ol|EH oA SGMLe

& T4 dleolE #Hde fsh: e 3

21 HAEERR AM2HEel Y

AREE o830l Aelshy AEHoE S
Mz s TR daged ou, 92

229 gkl AAdoledl AZRS R4S AF

i

ruln



A e A A O 59 4as2 e A)as g 189

HEZ $¥atn of Bd ueh 44 &4
2z axEol HIE B °J l%i
AstA Ael, Ty, Aashis Alx

4] % HaZ=2$ e A2ge cﬂ
B3l AR R B Mol Hzlg) -

diolel 4+ 4 Aol& Faf ¢y == A]}:e} A
A, EAL B, FEARNE AYsh: 2xegoli
AAET YAZTZ 9 e AJAEe olE 9
29 23S AFE mdd o8 Asa A
AE ot g3t 935298 desits
= 4R 553 e B 3

?HL ‘Eﬁl% ¥l ‘o‘i SRk

mm wj

ojolsle

:%91 %

o e vio
!Oi‘

LS S YR

Lk %i%’ *’JE] Jlsol A
=] i, Aol Ay welg 298
= HAYS 4 lw"—t 7Rk AlEEt] w2t
2 FEyo} gt}

HAERS {H FF3 AFE WIMCS o
T7F hEASIE, YAZRS-9] 5714 ?IEMV’]&
ok viet 2dl ®Eets Fuska 9ok PIF(Pro-
cess Interchange Format) Working Groupol A &=
Z2Alz AR wg Ao e Bie dPshal
ATH4] =3 NIST(National Institute of Stan"
dards and Technology)ell 1= T2 A4 HH
ofell tist Qv AMd-g gASHHs] §HA EHzsL
Aat1ge] i dlolElo] 2 EaaA
Zglz wdyg 9 2Xolys], 5% L)

Hgodoz k- ?4;1——‘5'“?—-?- ] A2y
b e & A78I0IN00), EaAs BE A
of gk 43hAel it 9 HA[11], TR~
dol dof Ak o AjmlEe) tigk o1 1{12]113], Al
25 B4 84 v Egofdl ik {14])
(5], ZzAl2z etolHE] 3o gk A[16]

Gol 2tk o] Aol it el g%

TLAAE 9B

=l
s

S|
5 m‘.o r:~i

3]

4 e

W)

2
lo m
-2—'

1o
=3
o
Mo
2
et
ox
=2
2
10
0?
‘roﬂ
Ho
o
ox
ofn
=
rok

| ot %—31 ¥

g 5 JdEE s AR glglen B3 SGML
oM HFOZ FA A ZTeN2E Yoy 1

ga  oiz V%ol 2o Aage nad w

22 CORBA 7|Hte| {2 EZR AlAH

AR A s 93 712 OMG
(Object Management Group)o) Al A&k ¢le
AHA 84 5FeF9l CORBAYE ®Z 0.2 #a)a
i vt CORBA 198 F7sta AAsta e
OMGs= @A 6007] o] 4ol ¥-AMAA 7| &7w o
HHAR 5] 191l Hgd BarekaA
7I-olvk. CORBAE AM&-3bd Z47] 4oldt =g
e ol AR Y A8 Aol DL
(Interface Definition Language)oll 4o)® ZF ol
Elao] 28 BalA 43 Mul2g AesAY
THUE Ak Wby mie FEG urg 4 9]
i, HEVE 7pike] AZEY ]S LEEo N
VeSS Fal 2bAls) 2l oo A7t 2133

25 o8 £ don wiEA b A2d
79 ’b‘i%%’*é% §1LE§ T SAoHI8L.
wtele] A Y5 2o
D& AA of = !’/]?ﬂ A 29 582 £388 9
siAt= Azgel ob71 8l A (OMA . Object Mana-
gement Archutecture)7} HQ&kt <718 >0 4
i npel o] OMAE CORBAE 7]uto g &l
o ¢l CORBA Facility 2 ofZa]# o] Ho] #its}

.

(I 1) OMA(Object Management Architecture)
[EX OMG]

m

CORBAservices




190 W% -7 E -

L i

% she] A9 AES whie 24 V) Ax
Ego] AL Oio}ﬁ A2 2 37\‘]0] oals
$eH18] CORBA Faciityi= 5 7FAl = vt &
welel] HAglo] ALz sgel disk Fle] =9
“HHonzontal) CORBA Faciityolat, 7} LZoloig
AREE L RlE A o] 2ol it EEE A4 7}
iz Ao} F A H(Vertical) CORBA Facility ot}
FH OMG e faZEe$- 92 Faclity 997
g (Workflow Management Facthtv Taskforce)ol]
Ay AaEES- wy) Alzagledl disk CORBA
Faciity #tayAle tasiadrt  ofo] umhupn
EDS, Newcastle tha}, jFlow % 3709 ka4
Ak Aol el alek A E AEsE] o,
HESH HAL Foll AvH201211(22] ol%r AFY A
QbAM = thEah e S FE Ao £

e OMG Common Facility] &
o NAEES v Azl Jid B A4
G e AR AA (A s

o SAFES yhe] AAE DL 4ol

RS e A g 2 71EE ol
2 At M i ol glaFEge whE
OMG 14 e YJAE2S- 3] Faahty?] #3
3t %% Holsta BHEe 7HHQ gaxe

§ 3] Aleg) ke Saee

‘E

‘4% ok

23 SGML

il
=5
ol
o
e
_<'1
JJ‘
| %
o
A
AURNE
o
bt
2
=N
o
.A'IO
52
}_\‘dx
o

G SGMLE o7 el EgAel BA sl
glo] Wele] £4 W 2 S8l 3 dukstel v}
A9 4ela] ek g EEshe ekl
24 ARl nhagy elojel S gelapy,
Ao AR el g A sk su

& A2 oA o e desdA 3

W, EW U9 vhekst Bofoll A tige] H-Aire]
SGML 2ol we} Agsian glon olefsh /&
Aol A, FA, A S 9S4 e
A zzglell gigh @7k ARG drd Wk o] ik
thare] SGML A = & AlAshe AW FarE A
G WAL o] H &
NES Ayt & /189 Ay fdao] FA

. T1
g5 w911 299 1
A

&H‘

g Sea gu 7lel

Al Riske]
g1 7*‘1‘011*1# LH%% FAlell Aol Fufol o

Sob 8 A Y

F

G
= 1 def wielg e 4 ol e
AN AL ARERbe] Holo) wil Hxbel ko
SLAL AR BAY A Stz glsk A4 glo)
stolFHlAE sleg aasli- ZalAle]o]A o)

Neg e O‘E]‘

SGML ¥4 ¢2] -4 a4t M ¥(Declaration),
WA B *J9lf‘j‘(D’ID Document Type Defim-
tion), A A2d A(Document Instance) 2 Wis
T Ark

A&, SGML AMeldti= B SGML 410 2%
o ARSI, el vhsebel b fgE 9 e
ZHDelimiter - <, >, /> )i ARgEl W4 Ao
Capacity 49, Svntax A#4e, =gl 7Hsée
Feature 4ealv} e, TAcEs] 4oyl Al i
S I S = I )'7"5%‘”] o1z A U
s 9] R I [ ) = S S R B R
iz I AEElEntiy) ﬂ} sh, T el
AREE s @ h )i i(Element), BlTL7F 74A
1T HAE Heshs ZlE ellulirE(Attnbute),
) \

o]
A LAl S oY)l Wkl 1A w3

#(Short Reference), Hlo]te] irit obe)i= /)%
S E7PE(Notation) 2.5 /]wdh npRjubo w oL
L8l A QI AE s WA s At ) EER

RRe.ER WL AR Al ARl Fof dvt

Loglpel A olefat A el sEEe)
SGML #AM<: o] 8o w-4e] wgat A #4
;L;;:unz:s—:; o194 QA yhe)et 4 a} aholct

T5OAEAIRE WA AR AR SGML MR B



AE T L2 A el g

st Agd & Akt '3}71 flake], A el 4
DTDE AAlske]

e
oX
e
f
22
o
1
AN
f
2
s

3. AL 37 W ZzAs B
2 a7

AMH O AF A QJirel v e ol ol
FEos 4%1‘6"}'11, ofe] wote] 4 44g ¥9

AL A A8 itk ¥E Agloler ofef 4t
AL BAG AL A, A ) A3

Fzao] shhe) Hapi &) e A8z A

S8 vhgIb g %‘o‘-?r Zhal vk
A, ddle) Vg ol gt o Ay W R
A, vhEEl hiyte Al2ElE ol gdl

Aelg st} &
ok A, Z) A]iak: ok o] A]]ape] ofsha}
44 ol miel olslir dai gl JlA, A
Aj1el 2&3 F)ghs 7t o 4tel dE A
of ZLA eJEdivt npxjutor 4 ejal o
B A AT = A $HE 2 A
o] oAt g or Agdserut
g Ak

3t &% AdellA o abise] o 9

145 dar] flsixi: vhagh geha] 54

lﬁi} 7Y, ZHgold 7 B, Az fol

- 220 g88ba, waEl olys e
’14 2 2191817 flafA] dojeido] 4 1 A
Wol g Abgait) uheby Helaiize] oA 4L
Zobrar 4E Mt A oM vk B
okl HEvhiol Guis FEAUS & 5 s
DS Ayehz Ao Wasit H3, e
sttabslo] sk 4
F N Ze AR Fofshs N4 oAy

A A SR a0l o 4ol

e Kl

O
1

-

S~
& e Y

H
7]

d 3

«io

N

>

...,

‘FO{I

7ol 719l

ofj A 7 ‘ﬂ

o e BUASL A RIGT A 1
thoolelgh FchA, Al SAE -1hEk] 9el
A dEdleR s 3 1”[’9 s14r o]

Bt FE S A fshz Al2glo] PgH oot

A3 ob S B Al2w Al 191

Coopers & Lybrant Abe] A& 2AF 2biie)] uf
A A ZR Ao FoldhE Xy o]
AN T A e RET0% ojahe] Aol A
g7l HrHs
AAkg) ol 28H 3 glon welA clxo]e]
AN BES wol7] SlaiM ZaMlaoh AxbA o
olele] w7t A etz lAo] dxk gk n
ATk olefgt uj oAl AMFARDE] Alale] B
detod 243 & wka 9ol PDM Al AHS ME Y
8 dlolE (Engineerng Data)$} #8 ZRAZ
(Engineering Process)& 3heldhes AlAglog ¥
o8t = St} o] PDM Alglel Falof 9z}
AFE N L2AAs Ayshs Jo) uia ¢

ol FelHel g 2 3] 8l oA,

HE

] Alsgjelet & 4 Qlvt

B k] Alage e AR ARE skl A
Fsto] A SEA 2, A olnlA] 4%
WAy, AR whe] i) e 9l%o] xbEsto)
A S Alzglolnt wheba] @Ajel SjAERS-
A ARG HElslAbel AbiAe Sl g8t
%x]. }'T“ et 7}0] Az}A A 017} R C{}”_ M
Alzvg yhelehist] B BRE Ak )
FAFRS Aaye AEgRyeel $ihy ma
Al el A Enke Hol ofu]7] wiitel o] Al
flol ARHRL BE Fak A A R A Al
afAQl gk o) o)ir Al RNk Eizass
ol 4ol V] LR Al2aglolA FheEtu
A R il

A RN ERAlsE FeH o F A olEy)
ofglal, ¢b M Aoy R AE wel g X
EAAZE AYE G Ad gl ool g
vAo Qe miisso) WAl g 49t
[ le: el e AelA AE Akt
f13h N ERaAlal: AMoi gejste) o

o

:\L‘k_/(ﬂ A 0] ,LA A3 ‘u]

ket R ol opel, ATkl 2o W7ol
ub sl - Aol olt]dt AE i EEAAL

whelabr] elairis JHQl mrAes Bto] ol
d}_ ‘;—:_/("O] AL }\‘ﬂ"_ l’]" 17]]' ] LL?‘}'GHAAI OJ !1:]
A e g e Aol rt



192 A5 2 A FS  NES Y

s, A AF FE FI0b #obx|a AR} 1Y 2>9) #o] 7 HAFR e A AaY
o a7 7P Ulr"kﬁﬂ"‘oﬂ apel A& AE st 2 ZRA A A7 (Process Designer), HHAEE
e a7t SUbE T o, AR E AR % §- A7, JAFRS FePoldE, 1A% e B
oA a4 3}4’ goret F-xAele]l 23w ar Qlrk Ej7]o] o] 742 mirs pAElch ol R
7VEe] A ] Aol Ao s W glo]dE BE Aloli CORBA IDLE ¢ EMIOV\
AR e AEE Syron aAz|sha 9] i Aoste] By 119 de e Tdsksich
of, &9 Ao} F-AajAelel EEE Flotsie
AAg o 228 WEed B Akl 428 Process Deviane o Role Definr
i, Aqe) Zedert Bgaichs 2 el At ‘ DB _J s ' ommmm—

ek EA ok A v An s Saehel 1ela
onK BA A LaAre] EEAS kolw 4
W OHEES FUsET] 98 w0 B A
A SGML EAE o falo] ojela BARES

Task Manager
(Worklsst Handler)

Workflow |
Frgine 1 5
-

:

Process Manager
(Process Controller)

gebihinish

s Askirat S}Qit]— ... prerTeg— o Document
CORBA k»m DB
ontrelf rernigve
4. 5% A=FZS Bl AuQE o |
15!
R B

) =4 RERORT IR

(8 2> 712 H3ERT AMAH 72

AF N B0 wAsh ek 4o =
2Ass BEN0R s AsA A 7 9 EEAS BTN U A ZRAsg
amig el AsRe ek passir 3 0 TRESHE R o) EE elgstel e}
A7b A1 gasee we sy, oge  STASS WSl AdsRe s,
WIMC 22 29 whebr] A Ao Rt 9 A AAI AFE dlojguo] el HAFE 4= )
ameg welel Rovb s Asgleln mals U EEAS BAVE S s e A
4 §,’<301] eay] ek B3 9FE 0 3g A 7bedr 7hddk PDL(Process Defirution Lan-
Azsglelel, oz vl WAl s o] By uame) IR EHE g olnld v el
St WA s s gelan) ok SIS AR F S PDLG Eehel e
SOML £ fiZee me Asdeld s, > PO B4k 48l s vl N
TS olfatol BAAR] AaZRen Qejg  HAH B¢ + 0
AT A= Aleagleltt of Al 7}-21 e YAZFZEL AW LES ZRA A doEfujo] A
g g AzsgiEe VAN Ade 8 v o A8 ZRAS BE clgstel s Y
B4 A%y AW opleae] oy g DL Bk A sinage s S
REolth 528 iy s LA Wg 48
41 715 WIMS o[ of wet Melstel B4 ivhdate] vl
AHTask Manager)o| sh3sitt ejxz yhe A
w4 CORBAE /|uto i &b FE2bd 879 AagsE e (Workhist Handlen)ehi% b=
A BbEs 7R 9z #ta] A2 9(Basic d, 22 sl gl haie] fee g+

Workflow Management Svstem)% 2193 &}¢]th A A dajel] q4%sle] FejshoE vt



AE A EEA s pelg

AAEZES FHo|RIR HES BE ALEAl
T AAslo] Ay gyl el aRg
grejeith, Fepolln BEE Sgd Hlaiiis
welshs Bzl yhele Bl YR E o gs)
o A AR FAe Fis c1de QlEHel s =
E_:LETHOI Bl dE Feloldiu g i)

91;1%5’—_% FUE7] BEL EEA A 28

lﬂﬂ\ Ao debdt 5 A MYEE 7t
TR A2 QIAE A0 WA F A4 FiL 2 B4
4R A8k 7158 Aget $AHAudting) /%ol
th o] eletv RUEd AE vigo &
= 38 (Supervisory Command) 71%0] it}

o] 7|& HAFRS ] AlLaglE S d¥AH
Q) HAERS S§ o] WE LRAAE ph)
g oAk AR HAE 2, HapA oy 49
7b 7Hed MR A2 o] Vi Al4ES BalA
we] 7 7Hssi) e 9:mEae 1 SGML V)
Bhel YAaZz o] gt LeAA EA doje g
el MUER AM AF Ed o] 7| AlaE

oM Fask= vlolvt o] /] Al2glE o] &3}
of el Ui EE A v (bbb A
BEEA o] oIz MM solvh AlSE N 24 S
AFA AT mZRA Ao AE, A7
ERA 20 delis g BEY py LR AA F

42 HE oiFLE Jlgtel SN Y3BEL
B2l Alag
F4oo] A24e A GAFRS ) A|x

[e]

ook gt} ol flalA Bl Azl Al A

e A Aol LAzl Wk Y A

$13 o 3 TR Alad A 193

gt 8 = Qlojof F]izdl), o)A AFEL o
st I & QE*&V] A ke H Z(alter-
native routing)& v AAs) Fi- ﬁc}‘ﬁﬂ} k|
w5 ek ‘l A Bkl WS ALEE
CHOL ofelgh WpAle M Aol &Het Taias
of el F ~AAES] S afshed, ZEAA
AL sl A gk ~Ee] S KB gs
vabe A7h wrh nig diAYE 7l
[7L3ERS de] A aglo Az TR Ao
& onpgo g AE Ao RS A5 7}

M (Processing  Entity) 0] H¥]d(Bidding) =l
Uss ol g8t BlAAE ohg Ayl A 8y
Bhr BAbtRE o] &3t} olE nigo R e
Woohs <y 3>

/H °

N
oo
o <

t

it
o
o:

2
o

}humng( ontral
Agent

! Mpnitonmg tgol ‘

\/

(8 3 HIE HAHUE Jjtte] 8X YFIEZR
2| AAE X

Hg WAYE uke] 53 JAE2S- 7] 4]

& 542 A A SgAdelu

G, Bl fag vhdshe Ay fREe] 23]
Aor ZaAsd AN d AYS g
NAE Hdsly L2axg :1ashs oy of
£ 9 mEA 4o7)E ARSste] LA
AL ol 7k e AAEe] A Alel o)L
siMahd, Hog dojelel dA4s 4HES WA
o Hetellns gt} oo whel M A 9] <zl
o] 9Ee HlY %A7](Bidding Controller) 2w}
A HH, A2 AT A AAE AUEA o) F

»ee] 7pR



194 A E - 7ldE .

NaE BAAE B mEol A wY %
Wl £2A 499l 2089, G A

2 o]

b2 ol ~

A e R B Ak 9% el
Ble] f7, Azl Aol el npk
Wao] 44 9 3lek o) dag sgan A
7Hi'“'¥:‘ i’hﬂ 7H2'”91

U4 W, e Al 14, gt

ERAL Ao &, che

A YAERS AYUE FTEA ZRAAQ
Aolo] W 9=Eg o] WS A Lo A
Aol FRBHEE o ARAAF 7]E9] QA7)

HE galond, He AAGe] Ao xia
s A YFORA AW A ZLA S WAL
& 5 RS sl

YAz A7

9] To% V5wl s H

b ~AEe) Aol E2 9
e A Al Aol

g Q& Yut
xRl 2ol
urh gl AA g ofs] GO g
glom, ol YaFing Wwl ALEelE Hgol
vk A flAERe v Alzglel A nldel o

A4 3ge <1y 4>s) gro] o

O

s wya) ¢
]OJ KN
dg&]{ WA Ao =

1
FAR AAEe] A

3l LA A9

o} 2lc)

Candad it

e re

Bed Candidate
/—— PE
Candidate
Pt

Activated

@ Evaluation Data
Ta k “”N
™

Hzeo| "laas #3% Az] A7 843}y

Aty o] Ay MAlE Ao ghiiAldel A ]

g SAIel Ajlets

o o g

Bz 44

LT ulY A7 dole o] el Qi 2t

Aol S

ro] ekt shebatan, olof weh 7Hs

A Ee] Faslolor o Bam FRG 1

£ H]—_Q_

W 2 NAEe] vnBid)E B,

o} @rlel Hel A7} wold HAE & ¥ o)

[etA 1]

[stA 2]

[e+A 3)

[ 4]

[xtA 6]

[HA 4] A

T3 Ag NS MAsie] gl

s oloke B A9l P

g5h8 sl Aol AHA Fold Yaag
AR ve gans deld del A
2 N4l FraslbAe) BaE kst 4
gat et 1

F4 ejzzie] ge)
A2 NATE Foid Bad FAE gu

shar, EAlsglamls dlolulo] s
Aastel g Bans deldt da

—LO] ﬂy/] J.Lwr/(ﬂ/\lﬁ% g?]fe]_ ]r
12 R At 1
JAEXE9 blo|go] oA FojR H

zag A Qs A AA 8
B8 AR osnd i Hel A
Aol Al Folzl wszel e g
aget

R A AHme) vy

QAS We 3w A A 5
2ol ol it A Hole 4

sg A MR R =i ook

Heof Wik Naw gt

Adel Ao AR @AY "ol es

Adbetar ol Wrpeh HzE Bk

thol Mmuiz Man Hot e of

golo] sRH

o Al A0 T

Hrt ARs H}Lohof Y A el

A A Wale ddsid pEAl7ITh

CER A

Z1 el

R RUIE

ofstoxi: e FAIZlolN Fu



AE N L2 JHE % o F B9 HAZRS Aoy g 195

A AAE] I NEw= A Fr. A )
Ao &gslo] Sl dlange A Ak 3,
A B8] 4 l‘,, oA ALY A
o] g FHHY, o] gz B R S B4
oz ej2zdE g A" 4 gl ol 4
Hoz vehiE ot o] Mg ofe 74
Aol A PE: el /A& ofn g,

PR,= ADD, PT,, D)
D A Wl <319 DyeDate
P 1A 3 PR v BlAzge] Ay
Al7ke] &t
D, @A W22 E AR PES dide sl
kel Ay

714 D= AA B2E FHF el AA
o wjso] Folak wxz Ae) AAsel Az
oulshzd o] Aglt g4 AdE oug
= gla, wiz Ae A el A ARAE vl
W RS SRl 2w olvh M Agel 2l
ol wel D, ke el 2 gelst & el
A B4 wek ol AhAs el
B 4 9lov], 4R FAE wAL Ba 5
ol 7hi st

S IR SCEE S IS
e ol A sk 7tel el Slep] o
WAL AA TR AR 7] o) Aol skl
A AR ofele maia sl §12ELS bl
& MSHES o Euh AE A BEelA A
sh: B TRAALS ol Byl Atk AE
A SN MrEe B el Aol x

LR T L A ERE
@ A WA 83 A W
ek AT, 59 Ses pA

RAAE TR WA gelste] HgAz
HH, M A WA R Astel Eaalx ge
# agao} shz 97t £ Ak o) xw

A2is A% WS SAY TR 48 A

[l {51_ 73}- A

2Ale] A8 A WA

i
)

A}fsg WE 9w

‘r’L‘.._,

=

A A e A4S
ofl %A MAE= B
A8 Aol W AshE BE W 7bEA S v)E
o Fate] Al KHEg st Qe d@i
2o & %—7}?6}‘3%, ghel oA 9
Hrgate] TRAAE Kdyd 49 ZaAs A
o] AA7E vK BidsiA olefslr] YPum Ay
Al EAsbaL vheleki: A w3 oAl Fld AlE
MHE B4 o] TR~ WA 277 e o
eloll A 7|9 AAHQA YAZRS 3] Alags
olgata] T AE Helshiz G ool A
s upob o] T A Ae] Rulglo] ofy iy B
gyl Ao A 1 A7) o)
g w7 GE AMEshE B Jagzs @
a] /\] ~ 11_0‘ Zi.g_gl.n %;31 13:]71 3_:[1.7}. gb\gz'g}-

;r

,.,
N
SN
ol
Ol
¥
o=
ﬂlﬂ(

N

e

kil %M L Eet *]6&3 ‘1401?15%- A% 1“ Xial
RA0] 7] Wil &y b Al Ageia] T
Azzo] Rdgo] shgaht whbA, HYS o] &3t
FAFRS )7 71Ee] YAELS Alakle
Ha) EHA Fust 4] M thgit 2

& olde 7Hr

o IZAlA Ao WMo pEna A)AdE Q
el A 5 et
o Bzl £ ARE felshl HEY S A
o A AlEe Frto] ot Ayl o] &
o] &hut.

43 SGML Z2AM 3 ERR Te| AlAH

Bod ol B 2q] maagast 2 7
e SGML #A 2 g3 #ejstax SGML ¥
A ] }am HAAFZP k] Axgs Auebd
th SGML t-AMell 71wket 9% 29 he) Alxg]
£ WH oh A e AuE et Aejgtow
AOA Ae] mEA e F8A4E Folu AR

L E =gty fa] ekE it



196 7AF - 2ledF .

SGML -4l 7]ykat «J:L-«*” §- ghe] Az
& <1y 5>9 7o) CORBA 7]¥ke| Heje]oiry/
Bl R ool gk o] Aladle A
SGML 39 flafEze ) <zl 4 v
Alzgl A, el A ddold R Ay

1

[} i
+,,$1 Prmeu Mana[.er 1
| A

1

U m—

1 ( Task Execution p—
I Comtrol -

I L

[ B L
i - "
SeML P" Work{low
Parser Monitor/ M am or o el o ————— -
\(I

T T T Chent
- | é t Workflow Task
| Fia Execution
B A Y L i-E
: SGMI Document Interd 1

Management Senvice

1
1 oy _
1 | Document

Worklist
Handler

SGML Document

! VLESSOT
pe |

{72! 55 SOML 7|8t YHER S 2| AlAH
eI

of Alagield 9% ‘% @& SGMLE 4
ol T A AT s}wo}oq 3

g FepolAdEs: 5}?3 tlr‘f‘l 2“154 4l \fi gl
&0l 5 S i = e A 4%11: T
Aol %}Rﬂ kil *}"i g SGML =AM 5 HHst
of AFRg dxelA A< 7)7}: FHET A
= ‘Ti the] Al agle A w4
M B A gHdocumentation) BLiE,

Bl Al Es ek R S uleS
A4 9y wue Eel dolgulol i A4
R olgsl V& e

& e A mEe £ i M 4

NAE AMsh: 7les o}”:l

A Aol gz
S5 wEe doleuo] s el H4sH: A

U448 Yol DTDY| Wi ExE vkio] Ay

sh: ABe FHUG B AY 2ES 49

4 A 7 pEwn aea e deuss

432 SGML 249k ¥4 Al &) ZaAz
9 &<

SGML 358 whef A 2 ahiz A 4ksiel 4
G- AR R 22 AT SGMLS o] &3ke] 49
3}al, oo 15(,1\11‘ s aa Jols wAste] 4
ol #ME AAFEYstn &9g sttt SGML
A ] mRAl g Aelehis A A daks
R s

W 1] Febolelis 4] At muE Y
fetoleln 4e] Az wirlY RES

La) AAto s Zelo|dE il 4
ol Axsr Ashad givsirt A
7b edst| dlzle] SGML A& A
of Kt}

[6hA] 2] 24 34

EA SGML A A A 2]
wa Bolstel APIS Ho) GBS
Sl A gle Bl Aol st
5 4u Aol
Sl 49 gt AHERS B4 A
Zglol 4], AU A gke] A 2l
2] Aol Al

ox

Or\

=

[5HAl 3]

1

!
& TA&ES kil Al A4Sl
ESL=R= 3 R kAR
A, WA W8 Ae e vkt
YA e 4
ol WAl 7fvlef wpel i A4

P

7 eyl why



AF Y ZeAA J2E A o T HAEES AxE 197
A

doh Az gl SA Wee 4

27 Al DTDel %A EA3ks0] A3t
(b7 4) #¢ivg e %)

Aejufelst vrel Aol ek g1 W

Ankol 2SIt A ot AW E &

TS

SGML &4 7]vk 91z & 29 #d AlAge
SGML #A4& ¥% 2Adg Za Ao she
g0l HRo] yhsalu) AE A, AF AR 3
B (Product Advisory) ¥-A41& of ] Zdxbrt §49
94 UREE Wolr] 3% A A%lE 8 HE
A8 ShEHE Ea o o] AglE 4 E&F

T AT AE AM ee 2 Fu wI B
W odA, oA dR, AERer A Hvs

A%, ARAY slola taslo) A ® o
ol oled AF AR Hn gaor B
UgT A2FLS 49 PuE BEHA SGML
BH2 443 & Y% DIDE A5, 9
AR Y A29e B PAS S8 +
AEE YT}

95k e SGML ¥4 A% A% ZeAsg
SRR CE R IP E RS EE SHEEUE AP
W SGML &4 &gl Alags 7] i =9t
of $g& Aol 7hE & Akl Al Ays
A7) EA4 EA4 A *Li*ﬂ*wl Aykel e
7b E7bgslehz Aol &, w4 A4 AEe 9
g LR HoE H:lzri—"r vhe] Aj2glel 2
= *1]* AoV o] &8fo] AAJatodof abar, 4]

Aag 47)E 24 dlolE(Application Data)ZA
o] SGML #A7 Wg F4 g AlaglofA
A4 2 oalsfol s} E olqtolA] kst Al A
Blg o] gate] Aol A4l A SGML A&
AztE A Helgrows dle] &40 Soi¥
A BA e gusi=d dule Aol @&
woh mat Fhxsle SGML WA E ol 8ghoasy
A HdA e Zfol oA, A4 H #3A BTt

golstr}

5. 0 obluAE B4 Aad

B

%’— Holl M o dolA Musgh A 7HA] aE
9 #e] Alz®l & 7| AFES #HE Alx
Eélﬂ} vy WAl ke F QAR @
2] Alael 2 SGML ¢azes
7tz} F(Layer) 0.2 B3le ob7|E A disto
Arslal ols Alawlize] BgHyE WAUSS
AABhaLap gk

<Y 6> thE B 9aEEs Al2E of)

. -z R
938 wol 73 Q)

[ X X |

SGML Documnt 1

Management Service .

| DMAP |1

Pocument Manages :

- R |

1

a

we] AlxEs

o ok L -
3
—— ',,m,."’ Message Bask 1 xccifion]
Workilow Montor| DB )i recend Lol
analyn |
------------ r—- -“T - (L-": \[
! [ Workflow Task Execution
CORB, i 1
ORBA (W \
|

v B I T TS Ty w Workiel
[ Workdiot T T ety o

Handler \:[ Workflow Fask | xecutionff -,
[Work result __ 3 Partdpating Chent C

e e— Pa Coen

SGMI PD| "{SGW' Document P“’“““"‘F TBidwmfo 1 | Workflow Task ercuum' 1

Parer TR [} e —— ]
] Bidding Agents '— -+
J 1

(O 6) UL Ef SIAEEF AM2d ofF|E A

<2¥ 6>oA BE nieh o] Aed 4 7
Aazes B Aadel 47 st Fom 2
A sl A P E 0 7K sl 2
Lsrhe] W ol /)i RlABES Foln, o
F9l 15 41 dolA BEd s ol xu
2 A4 dolelE #glstar glAazl A8 Egfojd
ol
A

WL

A 49 B9a) Q9 gadss dad
A AGE Bgah: 75 e Faee, we w2

A2 4ol AN 5 4AERS BUH7Is
Qlelfol s 7S AT Ve Folat] ofy

A, g wAo] sl ZAsge ¢

42 ol e nioh go] F WA F<Q T



198 AR BT K

AES - WS - W

AAZ2Y B A zEl ZoA vY AAYGE
Tl et o] 4 Aol Helo]AdE (oA
Bi= A Fepeld Bl vy vhehiz of o]
AEZL 53, vlgell A AJae B9 sid et
FstA ) obE B SIAERS A5y o)
elxjol A ML) iz Fol SGML &A1 g
Zold), o]i= 43 AoA A3l vle} u)ERrA]
Aol g3t WA AR AR A| 2 SGML -4
2 B3 s A deish] vt Foluth o] Fof
ARz SGMLE gdefyl el 2i sfrate] ejx
a 3 Helo| E%’: Agabal, 49 JHeb #4]
A o]l EEE SGML #AME Adds] #o
ol ol BMZ ol &sho] SGML AlelA]l A% A
BE BEgte] £A 4d& BAS, 4 HE
SGML A ] ~g]-S F3 Wi

A 2
AE AN 37 o) A -‘%5]{3 EiE B

& S

297} 2EAs Hofr|E FHA Pelint &
71 aERs FolA A 44 sjEER
Fob uiwlof vnteh FA A Eiig FollA e

] 1 ‘53’% SGML 5 *LA g ol 3= SGML

‘5‘;‘% QJEl%.‘?--?' Alzglol holshy: det
s A A 7 SeeldlE e
akom, ZpAlel A st A]le) Wl
g5z HepelAdE RlHFo]iE s <l
TAGR AL A sz ] £k
Ag AE ek Awk FepoldE Sl o] Lol
=y vy dlo] dEE Fal ugel Hofsir, &
31 NAZRe Fojshiz ud HefoldE QIE
glo]2olal, wpAvto g fiac|ak dhird F
8 SGML &A1& whobaf A¢fehiz SGMLL A
Hel deholAE Qe ol avt vt
Aol Folshi FepoldlBire]l A4]1 AdE
2 ARE Fa wekaby, 7R <dzle) wAlA|
SN Aut ARG palein mRA
A dlelelslol 2 WEE AT F A
AlAl el wel 219 A Eel vk Bl

N
N
AN

whet &)

/‘< r]_ AL
\
X

N

=4
P
Gl

AF ABSAL, A 5 FA AL 21

T

- k] AR

Al 2=g] e SGML fAE%RS
E ESIRES T Rk I

6. 74 4 4§

ool A Al vhs Rl flLatil g Al
HE o] 7] Fef shrgel 3 30311]xﬂ el 4] oo
EFol rxEge] g % CORBAH E38)
o %@Lg}ﬁiﬁl' ] 9 AERS °"‘] it glo]
Ejae] 225= Solans 25 94 Zﬂ A7} F 4ate= SUN
?J?L,’:Eﬂol Aol Al -8kt Microsoft Windows
B8, i Windows NT Fd AH A -4 5=
HulolAE Goll MIgaA ’”9171 QY AIERLS-
SUE7, B A8 Hetold Art A
2 42713 Microsoft Visual C++& ARS8t F
#datger 71 AERS AW v $A 9=
Z29- g E4/), SGML $1 %R vhe] A~
ele A e tolello] <21 Ohectivitv/DB9}
IONA Orbix MT22% Jo‘mo]-oi C++2 T8
vl et Ald FglololEls PC AelA [ONA
Orbix Desktop2 29+ Visual C++& AF&3te] +3
o TUE RES PC AolAl Orbix Desk-
top22¢t Visual Cr+ ALg3lod  FE3sict
SGML EA4% 3telehs BES Objecuvity/DBS}
IONA Orbix MT22% o]-&3lef F-d3tr}

ool pofa] kel vbE BE 9ILERS AN
glo] +e & B v]Ee] YA mEAA v
W oolg) EA0] ;i
7Heskd o, SGMLel 71wbak #4 o] ZiLA
A G ol A N BLAC A WA Sty KT

Blele] A s ol welehs Zlo] b

st
ool DlEe A g Fol FRH s
Ho] 4= 9y ; ]

Windows 7|gte] # ’}O]
E}LHO*O‘ﬂ LP”VI .‘i%%{%% e B EA

A ga] AHgskal St



AS N L2Ads el d A oF T A3 Ees Alag g 199

J;Jﬁ B AS -8 :

L]

§lo

[,

a8 7y ZRMA Moly| MM

Rodd

LAY > EAl BoE
M @AelA wehs w3
Alskiz g Kol F2aL °‘L'} Bl YERSE
Lt ZER 28 vEhis ofdR A Y
o) opzl ol A AR gl e
thkeh oz iESE dojd & glvt ¢ gl
o A= Bzl o] ofEREGS §¥
g Bo Fi ok B8 ZRAs MAR o] &

ZH 2 Ao FaM olojzitt

SR I

MR AE A

H
R ;; uu-nlamm bt
S

(Iemr name="2 1 L emalls’ shiangluy sav-ac k? dupts Deaign Tazar
nl“m"‘hudwl‘ durduie="] SONBADE# workaiatus= Tinied” poatwarkar-"cf & 7
okt

<13 8> P AL A5FE 9] QlE o]
28 58 A3 IFE Fshs el o 3t
WAl Hiz npep ko] Ej szl Ad iebo]dlio
= 71 Feoldi Vgl ule] SGML A
A3 s g Fed Vol agklel gl vl
ol Felatrl Agh QlE(solA7E 2% bt A

FHa glow, GefeldEd A wAT g AR

2l g 93 4& J EMIOliﬂ A 5]
vl ek FHulololE st o] B H

31
z

H
715 ol8st] SGML &A A2l 2l 4§ &
A 2 #HR 8 = 9l
o] o]gjel| s °Jl--" BUE7IE Fi 2
ol et 4 wUE g 4 gl vhekst
el Eﬂuﬂ):z:o %%EM Aesi g =
Aol gk AvkARl XuYE AR g5 4
wel & Qs Aesis ”v%aki ES=PY E- - P
=1, A el BuEly e we Rt 2kgle)
= s e i AN 9 } TR A A s AL
& e EetA BUyg e = o, TR F
S A A e g R
WA AR, A g AR S ddsh: 7l
‘sol ek
3gellA s E onpe} o] 2% A 37

o
WAysh: LRAS] Fareh 1 54E o o

A R

oo};
sl % AW os &3 AazLsgA Ak
gheh = Qi 4H ZaaAls dd k1°ﬂ e WA

o] Wl gahz BHel L2z SGML £F% o4
A A R ol 1 el olst el
vlobst 9129 880 el x| Adon wals)

7) Hiks 7h o) EuAs Bels e An

7.4 &

oAz AlFE A ZEAAE g8HO
i %":El'é'kﬂ Ahsr] g o Az gty
A28 oA E PR ME HEMELS
MAE L 3B o, o]irS Hdtste Lods)

7] 918 B oA ek ANsdT Al
F I 848 Litda paolN A9l gR
of a5 % Auol el BAsT BT 5 AR
% al7] slelal JEe] flames e Alzglol



200 Y5 - A5

g - e

2702 stgon, o7 5
AR FA)e] FRoAM 2= F
ata, 53 YaFReE #elsl
AYgol 7lwket AEZ L He
£ aglvt moh 74 #e gFoR
AR e SGML A% 35 F4 724 =
ZAl20 B #els 98 SGML ¥AR 3%
A A ZgAAE Hosti, ¥+ A%
& SGML /ldte] AE29- #e] AlAaH
SGMLel 719ke #A) diolg &44& #dE
AEE 3Tt
B a7 Az g vF ¢
|2l 8L B 4 7 U THE HE
4=
A, AF S gels BAshE oA 7HA
Axg dad Ty NS FIlM ded
Ak FEH ZRA2 FEE o, 1|
A Holn] FHQ ZZAAENAE YA
#g)7} 7hseitt
E4, 2% gk A7} 7hssith vY o
AUZel 7We 51 AT B AagE
Ba) ZEAA 2AY WAoo rPEdlER ERA
29 MASE Fa dHE & A
AR, By HAYE 7)wg T4 dAFES
o) AA"e B3 98 A2 H4o] 7hsait
Az o L2 oA BaEo] AXol &
el MAgel vE] AAEA i A Al &
AH oz ARHLRE A2 o] HAF B
ZAE ),
A, A e 2y ZRA 2 A %“d ul
£& SGML &A% 5% #9d & A 5 &
%l
A

—W w1° ] O}f‘ 1]

M
Y
s
ftl
i
A

B
e
HU pui m:i
30,

é o}. 4> [H

"1 A4S SGML ¥#& ol&dta] Hos :;:
Z*‘ﬁ LH% wek ol oot s duA 9

2ol Bfo] gojaint
g

[1] L Fischer, The Workflow Paracdigm - The
Impact of Information Technology on
Business Process Reengineering, Future
Strategies. Inc, Alameda, CA, 2nd. edition,
199,

[2] CMohan, Tutonal - State of the Art mn
Workflow Management System Research
and Products, IBM Almaden Research
Center, Workflow Systems and Interope-
rabuity, Istanbul Turkey, August, 1997

[3] David Hollingsworth, Workflow Manage-
ment Coalition Specification The Workflow
Reference Model, WIMC specification, 1994

(4] Jintae Lee, Michael Gruninger, Yan Jin,
Thomas Malone, Austin Tate, Gregg Yost,
The PIF Process Interchage Format and
Framework v1.1, PIF Working Group, May
24, 1996.

[5] Graig Schlenoff, Amy Juntlla, Steven Ray,

Unified Process Specification Language

Requirements for Modeling Process, NIST,

19%

C Mohan, G Alonso, R. Gunthor, M Kamath,

Exotica A Research Perspecrive on Work-

[6

[inae

flow Management Systems, Data Enginee-
ring, Vol 18, No 1(1995)

[7] Amit Sheth, Decastish Worah, Krys Kechut,
John Miller, Ke Zheng, Devanand Palams-
warm, Souvik Das, The METEOR Work-
flow Management System and Its Use 1n
Prototyping Significant Healthcare Applica-
twons, Techrical Report, Large Scale Dis—
tributed information Systems Lab, The Uni-
versity of Georgia, 1995



AF Y Z2A 2 fe)E 93 o 5 H2EES Aoy g 201

(8] John A, Mhller, Devanand Palamswary, Amut
P. Sheth, Krys J, Kochut and Harvinder
Singh, WebWork . METEORZ's Web-based
Workflow Management System, Techrical
Report, Large Scale Distributed informa—
tion Systems Lab, The Unmversity of Geor-
gla, 1997

9] S Das, K. Kochut, J Miller, A. Sheth, D
Worah, ORBWark A Reliable Distributed
CORBA-based Workflow Enactment System
for METEOR?2, Techmcal Report, Large
Scale Distributed information Systems Lab,
The University of Georgia, 1997

[10] Walt Scacchi, John Noll, Process Driven
Intranets Life-Cycle Support for Process
Reengineenng, [EEE Internet Computing
97/Sep,Oct, 1997

[11] Munindar P Singh, Formal Sementics for
Workflow Computations, Proc of the 5th
Intl. Workshop of DBPL(1995)

[12] Dirk Wodtke, Jeanine Weissenfels, Gerhard
Welkum, Angelica Kots Dittrich, The Men-
tor Project  Steps Towards Enterprise Wide
Workflow Management, Techmoal Report,
1996

[13] Esin  Gokkoca, Mehmet Altinel, Tbrahim
Cingil, E Nesime Tatbul, et al, Design and
Implementation of a Distnibuted Workflow
Enactmenmt Service, Proc of Intl Conf on
Cooperative Information Systems(1997)

[14] Stefano Cen, Paul Grefen, Gabniel Sahchez,
WIDE-A Distributed Architecture for Work-
flow Management, Technical Report, 1997

[15] Gail E Kaser, George T Heineman, Peter
D Skopp, Jack ] Yang, Incremental Process
Support  for Component-based Software
Engineenng, Techrmoal Report, Columbia Uni-
versity, 1997,

[16] Tohmas W Malone, Kevin Crowston, Jintae
Lee, Bnan Pentland, Toward a Handbook of
Organizational Process, Proceedings of the
nd IEEE Workshop on Enabling Techno-
logres Infrastructure for Collaborative(1993)

{17] Sape Millender, Distibuted Systems, second
ediion, Addison Wesley, 1995,

[18] Jon Seigel, CORBA Fundamentals and Pro-
gramming, OMG, 1996

[19] OMG, The Common Object Request Broker

Architecture and Specification, OMG, 1996

[20] Electronic Data Systems Corporation, EDS
Workflow Management Facility, OMG Docu-
ment Number bom/97-08-06, OMG, 1997

[21] University of Newcastle upon Tyne, Work-
flow Management Facility Specification,
OMG document number 958-01-11, OMG,
1998

[22] jFlow, Workflow Management Facility, OMG,
1997

[23] Charles F Goldfarb, The SGML Handbook,
Oxford Univ Press, 1990



