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A BPN model for Web-based Business Process
Reengineering and Specification
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ABSTRACT

A web-based information system, that is a dominant type of information systems, suffers from the “web crisis” in development and
maintenance of the system. To cope with the problem, a technology of reengineering to web-based business process, which is one of web
engineering, is strongly needed. In this paper, we propose a BPN(Business Process Net) model and reengineering guides along with an application
example, which are used for modeling web-based business processes and migrating to web-based information system. BPN model is a type
of not only a Beta-distributed stochastics Petri net, but also an executable Activity diagram. BPN is modeled by using the Use Case analysis
method and the Beta-distribution. The later is used for the purpose of modeling the uncertainty of execution time and cost of a business process.
BPN model and reengineering heuristics might be used as a formal common model for business process specification languages, and analysis
and design method for Web-based Information system, respectively.
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HEMRE X = 19503 e PERT/CPM¥ 7S =24
Ty ZYolA AgEo] T2AE FA A7k BFAA
ERHor nysst= Aow Hyrwn ¢len[28], BPN
2o BPY AHY & |43 B3NS vyl
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oi® BPE BPNoZ 333 o UCDE 7|dte® 3hy
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o] RERAE &4, He, £3, 29, OR ¥ Ado|n
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e B AN 359 A 9 H 4 BPE &
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SAEE B3 T F Yk 53, nE£3S AT o,
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® d-29 A5EYY 235 5o U4y ¢ ¥y
T ARESS 2933 A5892 XML-Schematt
DTD FEE AbAe Ao}



476 FEXMeIFsl=EX D M10-D HI3=(20036)
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(a) XA-2%29] (by Z-%3

® BPN9| 757} & 49, g ZE oA AAG
ZHo]AE 3h}e] ZHolaE FA(reduction)d 4 UTh.

34 BPN 2&o| Bafube

BPN9] EA(liveness 2 safeness)e 4yt sHEF e
A EAMHS AREY ¢ gomg AR EMuie
2 =FdAME 4FA g ojd BPNS & oW BPE
Hakgt Zlojl=2, BPNS E43o 24 BPY A, 53

1§54 24T + ok

I
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=)

g
=9

3.4.1 A7 24
@ BPe) BRE 27

BP9 RolZ2wE®E 4 = BPN 49 o2 &
- (Bgola 4 + EUXA F) + 2

@ BPY 4zt ZAT2 24 :BPNolA BPNMzitel o
gaA(doele 2 Ao)E FHdstd ‘dTREYG ‘Z
AF2EE Y4 + ) YiFE2EE BPNME =
Z2 33l BPNMzHY dists x==3te] SMRE HA
st 278 olAtel iyt £ HeE T AT 9
o tigtexE delEystd dg 4 stk oA, ol
o) e 229 EREE it

(BPNM:¢} in_degree
+ out_degree)

R dsFZ2EWe in-degeree ¥ out-degree
& 398 39 B dHE 7.
@ BPY HEF 2 Ax9 44 £4

A%t BE 8¥(Zx Zdoln), “A — B'E A% B

{(c) x9-4¢

(38 4) =y~ gE2

(d) OR-%= {e) OR-41¢]

SEAA 0| CHSt BPN THE

Ao EE(EE reachability), ‘A = d = B'S AEZE(Y
714, A= d2 B4R BE 2H|A), ‘A = B'E Ao &
' A835(E, A —~>B ORA=>d= B)oz %A3
2} DIST( )& Aolage ZAzAel(x: Azhet & o,
DISTA — B A%} B7te} Z=#ololn] DISTA=d
=B =10t} &, A8ZFY F2ZHol= 4 1ot 3,
“A | B"& A% BE AY3AE el BPNAAA A%
B ¥%E &5 &0 FHHY wWE Jehdd. &, A9 B
Aoz Hatgot

{4 1] g x2d0o] HEHH BPE "H2F0] 4T +

Atk &, A]EEH AREE0] £33 = A
S-o]t}.

® (A =d1= B) AND B=d2=4) AND (4 - B)

AND (B - A)

® (A — B) AND (B=d=A)

® (A — B) AND (A=dl= B) AND (B=d2=A)

@ (A | B) AND [A=d=B) OR (B=d=A)]

(53] (¥ HEREH A9 =dEL AHsErt O~04
3§ A7t #9457 fsiAE BEYEH A8 dlo] AitE o
oF dA9t B ARRH Ao £& A8 &2 flolE d1g
A& Utk @Y A$, CF DE Ad 93 Ao
2 FgHER, ¢/ A9E A9 Cs DEXRYH d1E F
Fure & gick

(&4 2] & 22¢ WEHA gow BPUY AR dE
“d] 4 #4 (inconsistency)” £A7F 2 4= g},

A= Bold B=d= A &7} EAsA && A



ey uafes

UE, DBojA ) ‘BN AB/AHEAS Z2 AV BT

F Qe

3.4.2 N7td =24 J2#Z(TRG : Timed
Reachability Graph)

TRGE BPNe| %7] w7lezaRE 3249 #Hgt3
Hgste] ety BPY w3 AU eE vebdch E?
TRGel& BPY A7 2 Avele 34 28 34
EAE g3 FE7T XFHAYTh

TRGE ==9 #olEd ojze HPLR wX: F&
w2 Fo)Ehe @Ae b (o] el AN 1A
o] 4o AHasbedt Felolxg ¥d FIAZ e BEY
A2 sde] ZANES 2T ol3dE Helt ¢
28 Zdo2E HelEHY ok (Z¥ 6)& TRGY dE
Bt}

o % go

2 s

[ 1 P1 3 |p3
=
’[ P1:10* | P3:30* |

| —

7 P6
U pri70e 6 PS5
8 P6: 60*
“ ps.gor | P6

(b) TRGH ]
(22! 6) BPNZH TRGH of

o a2 H9
RE732 N = (MP, FP), 97]4 MP: marked place set, FP: firing
place sete]™ FPe| Zt AFUE = <P up>EE AR (uie &9
ol& Pl Ry XAAZE g m, bol HE BX HTgh)
CN: dAxE FUE, NN: &= FE
o d3EE
1 271517 Mo2 %8 No#&. No = N,
repeat
2. CNFPF 29 AGATE 2 <P > 85 2 <"EAL

3. // CN2EXH P& AHsiste] NN 78 //
BPN9| 7z A3t do] el new_places §5.
NN.MP = CMMP - Px + new_places.
CM.FP" = CM.FP - <Py px>.
For all P in CM.FP’, CMFP.P;, ;i = CMFP.P; u; - delay
NN.FP = CMFP + N2& “<P: u>".

4, CNM NNoZ P& dol8¥d 38 719,

5. CN = NN.

until (no more marked place)

(TRG My &22|E)

3.4.3 33 &4
TRGE ¥4 943 2L BPY 547 WrliEse 7
T 4 gk

@ Azt toloy 1¥W(timing diagram) : TRGE =&o| ohd

A xF)-85(y3) Hudd Jepd Feld PERTY
EZAEY UMLY Sequence diagram¥} +AMsIch 74
#olze yEo ZEY 2 FINNTE xF(ATF)
Ardole] Hlastd Moz FHITH FA Ao
3 dF9 A HE #E TASH A Hs
He FHolae yF A HyPstA FP Az
tholoj 1 & HR YA EF9Y VTS AULFLE THA
&3l7] W&o, TRGA B3 &57+e A4E A4r4
22 FEE F AR TEIY AHAAE HHo] o
Yt

Z

fr = g A

@ 94 &FF2ANUH L) TRG WY ‘HAZEFH =’

(LAP)E= TRGY RE AZE FodA 718 7 48 3
22 waw, o) F2E BPY AA FPAnE ¢
t}. BPY AA ¢ AZHE @&sluxt drid, LAP 4
o] &5 &, HAZLFAT AN E559 F
78 Zold €. LAPE PERTS CPM[28]13% 2
& Jhdoln Dijkstra®] ‘Shortest path e &S AL
Bt 7 = 9lch

BPS LAS7} Folzlg o, 34 FIA0 T8 1 &
2T, & B FAHLERY FIAHAYM, nxviE
Zzt &% ko FardAt 2 £4eln |LAS|E LAS
o] Y4 Fojr})

]

T, =2 px

kELAS

T, =X vk + ILASIX SQRT(T vi)

kELAS kELAS



478 E2Xelg2=EX D M10-DB H3=(20036)

s
ol BPNUAA FAld H3s= Edolx(F, &%
F8)e Folrt. EAY AFHEZ prdd HUH Y
DCox®t BTHIE EDCE ted 2 oz
H Aitdd

ro
4 &
1

DCrax = max{ DG }

iEpt
E(DCpt) =2 [piXDG / T/z,pt]
i€pt
714, iE ptad k=l DCE =E i ¥y4d A
o|t, T, wi pto] F3YA 7]t}

@ g5 A Hrh:#d% £ Egoi Pl £y
8A25L WEANFA I earliest start-time ; EST) =<
A ZA) 7 (latest start-time ; LSTY), W2% 2 X) 7k ear-
liest finish-time ; EFT) B =&%8A7Hlatest finish-
time ; LFT;) 2 dA7Hslack time ; SLK)°] itk Z+
559 FIAL 8AEL UL dngdEd 93 A
azi=y

1 LAS(HZESAHNY =ZE Fdol> P EST# EFT:E
den
2. LASW9| mE Eol& Pol e LST:= EFT:°l™ SLK; = 0
olc}.
Repeat.
3. P&t P& AHTHPE oln] #3AIZE] Add Holy
P2 AE A e Ad).
4. Pt Pl &3 B 29 #AE 7MY, LFT, = LFT,
olch
5. Pp7t Pl OR #A& 7M7), LFT, = o[t}
6. LST, = LST, — ttp, SLK, = LST, — EST,
until (LASW9) RE Foj29] £ 22471 ALE w7iA]).

(Z2lo|22] HAIZIR A ALt 22|F)

® A B8 B4 TBPNOIA 2t Ealoae] HaAAA
2Ol Bl @S Relatel WA W gt AT ulgL
FY & itk AHAQAL g3 A2 0§ gE
WEHEES @ m BEE Hejst o] ue HE gk
pE ANso] AT EW, AUF 5l E(cost/time)
& HzYs ZAs 544 YR B4T 4
SATh 8% A9 ARES CPTe Thet 2ol Ay
2,

CPT: = C4) / T(4)

A7NA, CAIS TUYE 242 85 A8 ADAZ 2
ol §o] e},

ARG Hl o) Bite Azchelol1de olgdted Ta
o Az tholoj 1@ AE 49 4 Frre g, B
A AsEE Fdolad A HE @Y Fe TR
F BE 770 dal F7L TRUE, T DT

U &3/ ). o714, AzESge] Tl old E
o]27} HEAIFAAY FEY W AAE o)

35 BPN2| §&

BPN<& BPM9 #4, HEZNS #3 9 Activity dia-
gram®] #AANA g3 2& EAL 7R AH, BPM
o B¢ 71%E /MY & ‘§¥e ZYoaz 1¥3,
‘AL L Edolx o #HolEyd AY FU2E 23,
‘Az E # ‘AEEE S BPN 7122 Y3, ‘ZA7L2'E
BPN R2E79 #A=2 2¥siect. &4, 5349 BP
mgoltt, BP9 vyl @53 15379 #AAE E4de
Ao ZRE AFstd A9 Y3 2 AHo/x5 &
28 it o2 &, Seolxg EdAMAY )
Fgol2d B3t A, ‘High-level HEz|ulo]
53], BPY Azt v & BN HAHYIE
3 AEAAA o] HEHEEE ZE HEEXY FF
golxe} EEZLES BPYY 28 AYS EyYdes
A AEHYo7|= st} A, WelEEE &5 TIAL
7 v & 2833 Activity diagrame)2t & ¢ 9tk

ols
o wlo

of o

o S

o

4. BPN 7|d H{EUA ZZ2MA 2|dXo{z uby

M E @ 7l HzYa Z2AAe FgdAY
ol 233 2 FFH 4% AP BPN 2y 23
, AANE Byl g 2E AL E Hol7] 3t
AAYG HEE ANEH & =Tl AXS
Aveld e AAHY S4%E AT B ALY
7t wer, A%< BPR #Ha 9 ZEALHY Fx
< 2 A7A AN 3T

webA], B Ao A= BPNS 7jHto g 3o 7]&9 “ox
24el” BPE “2I(Y 71¥h” BPE IAYAR(EE, F
Wste Wl dE dA Zegeas 4 dAdN HE
ok & FuAFES ANGT A7IA ez ol F
< 71&8 RAEA2d % BPE §3 3t BPNE o] &
g BPRY AAAARL (28 DA BRI,

ot
fpte
M g

off 8 M AL e 2
2o g

41 7|1& BPe| 2&st ¥ EAM(AS IS 2gs)

A WA dAdME 718 o=l HAYU~ F5L 3
Foll Al AAE BPNS 8] Z¥3isin ¥A3ch BPN &
& 53l 1€ BPdl d A4 ¢ 4 24F 0 &E
g HAAlg) 7]&9 BPE #43to BPY &9 AHactor)
9} &5 (Use Case L+ activity) ¥ 2E7H] #HEA L 4
date UCDE 2yt H|Z24& AU 8 BPNOZE
zy3s}

42 BPS| MM, 2¥3t 2 2A(TO BE Z¥3)
+2% BPR 93, § 7% ARA 299 24 9 J|&
o AR 719 dol=gt v §/a7 T3t BPR 24



2 718 HIRLIA T2 MAL 2]l K| L0

A YNE

15t BPN =& 479

AS IS TO BE
71E HRA29 §7 4 718 ARA2E 83
{all : off line) (el : ebXML)
7}& BP NES BP
EE maydd
nilXnlz E3 » BP dAHE (WSDL, BPML, XLANG, BPSS)
s R7E $RHAEE 5 o R AR
s 7k AEA2E 54 = SWAZ ¢
s BPR & SWdA 4y B SWHEZUE
¥ v 4434 BP
7|& BPe| pajs) i | (BPM’) BP2| HZ nigicioiz
[ HERN) HBPel M, 2eat 3 2A4EPN) (187 8 Y ——’l e
| [
BPN 2% ‘2 el e
(3% 7) BPN 282 0|28t BPRIIA
CE 1) 827 R8o OE 832t 54 4%

45 A9 P44 | 85 BY PR A—B d# (4¥) B—A #ia) (43 A E&F4 ARA 2 e
A qd FolM TR, &4 FoIM T, &4 Q#//A38 FAX -
gz @+ = OCR, OMR7}=, 4 FolNF B/ H/ARSA 3} off-line batch
A3+t ZXE AFEH WA R (RS232) A 715y HAE A3/ 32E7|% OLTP
4+ +PC A AFE WA A (HTTP) A 7H5E PEA(HTML) A=/ g 71 =R

EESENRE
A H A%y CALS/EDIEA CALS/EDIZA #/AEHR g7 Jagee
AFE b5y T27
= HZ=u 2 A T3 YEA(XML) g 7]
E - 2 ESPEN )} 1l
A i H A%y HEYs ZZAA ¢ ‘”};N;;i;”‘”* AEA PESFETT

grh B =&dAE A BPR #HHL AAEA gon
BPR @Al A gjsteof & AEL o534 gt}

4.2.1 4 AR7|e2 AY 7ts
71&9] WX

LET

BA2Ye 54

¢ &5 #o
Al EAD ARE ol8dta ‘g 7w A
& I2stel BPYSY 2% 3 AREEF
4 AR7es A F de gotdnt. v &%
= 4 BE7eE AYgsd F4¥ g5t O
P AE ook st &F, @ AHEAe Ed ] Yo] ©
< &%, B2C H2YL, @ Hetol 48R & 8%, @
leET H&o] HAEE &%, © HEHuHAE A
&%, ® oI AN2"ges Agdorle 8538 FA
22), @ #3758 scalibility)o] e &F, @ AAZE U
37k Had &%, @ nAE AxHupo[ o] Had F,
© 24 2 WEo] 7hed &%, @ HF/18 22 Mol
3= 2F, @ 7€ N283 44 A58 & e &%

53, Z29 FgAHE 9 Ares

= AE5L

. AE 2
3,

TN =
T 1
=
_,_tﬂ

A7 3AE W, ® +a9% %’
‘?i o, @ ’%}013*15}%\:: 50131

4.2.2 RHI|&
e AnAE
A ARAE &7
54, dolE % u§e
D 3

AHA| ¢} A

i
=

%

©
L T T <
of

ofl ot U rx rir oft ox o
o

i

Y. offt ol

o
oo 2 1o

2 A oo

om ™

& e (T
-L‘U‘gru»

et 2,

© F 94A7S BD ¥4
© TF 94T BP ¥4 -

AR(F, MEY2
C<E 1D>E gAY #¥

o Mo

e Ag WP %
oJmAE ),
g o,

DAk, AREAY @ ohg
aeete AR

P EEEICE IS
)9 olF &
o we E

=

/‘Kl
2 v z4d 93 +¥5=
A(BD) % BP2] ¥<d(collab~
Ag3ch W) EFe d=

P AEAARYS] AR 73}
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it

<:':‘J>:. AB AB

=
B AB : A B

-« e > e

(a) demerge/merge

—=>

v
A
£<::::>-ABA<::
B

—

W

(d) serial/parallell

(038 8) BPM2=Z

#3}

» o]F QA7 BD ¥4 : A5AASG HAEALY 4
T 2F8

o o]F At BP ¥4 : AT FAEARY T
n} BP ¥#3}

e PSS AP $TML T 2y,

« BDE% : COBOL's DATA DIVISION(record), EDI,
CALS, HTML, DTD, XML-Schema, DTD, ebXML/
Core Component

- BPE< : RPC, £AAA R
ebXML/BPSS

* BD % BP9 FA A& :ebXML

#(CORBA, DCOM, .Net),

4.2.3 A R AAYI D)

9 71 ABA2YY 54, BPR % AZEselNE ¢
¢ 2Fele) BP AUAE AN T AAE Sola o
7 g8l el ALBP 4A AL, o7lEA HY, &
zedold7 Ae) ¥ 7He¥ 2ZEdC] FEUE'E B
g

® A4A 94 : Hammer®] BPR 9463 AZES0Z
solxe] HALHNE THA e 2o HALH
wat AEAE AN (1Y 8)e AU S W
A4AE BPMo g 5835 Aot}

AdeAs Aol zEs AREE dA), HE3 FA(RAELY),
SHAAD, B3, G FAEh, AEHEED), Yy
£3h), 253}, Fx3l, A57Mes 11222 sHaesthetics)

(b) atomic/fork-parallel

(c) general/special

(e) once/loop

2 3et MAH 7

i data &
- o)<
oY [

(f) dual-flow/single-flow

43 7H % WA
3448l A AAE

3
£¢ #H3n ol W

% %o BPY) A4 % B3 54
24 o

2 BPE /Agzith

44 BPe| EZ olagoloiz Hat

daAolg g 28 BP(AZL BPM E&)d| s A
HEN 54 24 2 68 BN AAsle Fze @ 7w
ARA 2" S FEFH33)

5 & of : EEF0f HI=HA ZRAHA

2 ol A= ‘BEF70) BP'o] tjs) BPNS o] 8% BP =
3t 9 Aoy A E 2l

51 7| =2 BPe| & sEHAS IS Z& )

3239 W&o wet J)|EY(AS IS) ‘e.xERly BT
o BPE BPMeZ Ryzlsic), Atgl BPo 3%, 57 3
AR AFH Al exElod AHEHY YA
@9 FAol s Aoz Ao B3, 29709 2F
¢ Adsgm (2g 9% (27 100& 27 Ak BPel o
& UCD$ BPN R3¥g Blch BPN E¥U9 Zt Zg o]
22 gv|g} 7HHE &F 7| 2 HEo uig Badge
<& 2>¢ Zv} A3} BPNol&= Ak BPY 7%, 39, =
4 g AREyge] FHHoE FAHAUY. 7]% BPN %
ol g AR FHg3e Qg

4, (28 9« AEHNY F27HE HEstd g
F Zol 1Y) EATAL AdF Edol2ES THY ¥
o222 &4 4 Utk

(P3, P6), (P8, P11), (P9, P12),
(P10, P13), (P14, P15). (P18, P19)
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(27 BAI: YA, B BA 85, A4 A4, A ARG E I9ATY digt 8A4)
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e
(P15 Foixiarie | y
(e guem [ Pi7zvga |
L P18.v§j%‘— jet—]
[ Po.zed |—»( P gzsy

[

P4 BEUT |

| PR Ex08 PAEEUE| (P253us
]

V[ P aEEN |

—| P26 x|2a0

[ PsoExz e
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482 ZExXe|Stal=2X D M10-DR H35(20036)

(E 2) BPN 2&2| Z3[0j22] 2|2t &E £84A|7F Y HIR

Seolx|  Activity Id In Data_type_List Out_Data_type_List ActivityTime Activity-Cost M8
a m b |®HA| a m b |9z |
Py Al =
P1 AN L ES FTHEEEE quldELHA 15 17 2 |1717| 10 13 15 | 12.833 | 7476
P2 o) & iu J A o u] &2 A 60 65 72 |65333| 300 380 450 [378.333| 5.791
P3 ou] 4 o u] §- 2 A u] &2 FA 05 07 1 |0717| 3 6 8 | 5833 814
P4 | RFP &Y dul& 2G5+ A RFP %3t 05 07 1 |0717| 3 6 8 |583| 814
5 [+ 9 RFP %t RFP 28 AXNE 15 18 24| 155 | 100 130 150 |128.333| 6.937
P6 | Felay RFP oMM & ul e 29 A 36 42 48| 42 | 200 240 260 |236.667| 5635
P7 | Agsas | duTaeyA o ;‘fgi WA | o5 07 1 |om7| 3 6 s | 5833 814
P8 | RFPAE RFP AEAR REPAIALE 36 42 48| 42 | 200 240 260 |236.667| 5.635
PO | A3 EMIAR FEEA 02 03 05(0317| 1 2 3 2 |6316
P10 | ARYY AxsiAg A8 02 03 0503171 2 3 2 |6.316
P11 | RFPAZ RFP 4ALE RFP 02 03 05]0317| 1 2 3 2 16316
P12 | BHUEA #AAF FHlBEAF 05 07 1 {07171 3 6 8 |5833] 814
P13 | A% DB 4| AxAs ANAE 02 03 05(0317( 1 2 3 2 | 6316
Pl4 | Frlgal RFP, 7oi@#dAAF e it 05 07 1 |0717| 3 6 8 |5833| 814
P15 | *HAEAZ FrlsaAM Ful 2 g A 7 9 12 |9167|5% 7 9| 70 |7636
PI6 | 4JBLF THLAAM, BAAE | FAYFAAA 15 18 24| 185|100 130 150 |128.333| 6.937
P17 49 AP A A& &A 60 65 72 65333} 300 380 450 |378.333| 5.791
PI8 |® <& A4 42N A8 TN 05 07 1 |0717| 3 6 8 |583| 814
P9 | F & A 3483444, RFP | F & A 60 6 72 |65.333| 300 380 450 (378.333| 5.791
P20 | gEFEH FEA BE $%3 36 42 48 | 42 | 200 240 260 |236.667| 5.635
P21 | EEYE E F ' % 144 156 168 | 156 | 650 710 750 |706.667| 453
P2 | $32$ & 3 & % 05 07 1 |0717| 3 6 8 |583]| 814
P23 | BFol% 2 % E = 9% 108 120 | 108 | 500 560 600 |556.667| 5.154
P4 | BEHSF E F EFIAA 02 03 05{0317| 1t 2 3 2 |6316
P25 | WA & % 22 AAM 02 03 0503171 2 3 2 | 6316
P26 | AE%Y EEHAA AEFAA 05 07 1 {0717 3 6 8 |583]| 814
P27 | A% DB 7AQ)| EFHUA, AESUA | BUAR 02 03 05(0317| 1 2 3 6.316
P8 | d3AE ANA = LHYT R, BANF 02 03 05(0317| 1 2 3 2 |6.316
P29 TR LYY E BANF AFAR 05 07 1 |0717| 3 6 8 |5833| 814
Ps z =

52 2lAIX|L{0{2! Z3tet BIKTO BE)

5.2.1 gAxYY A

42724 A2 BPR #Ao] ot IT 7<) 28 A
g ¢ U 5 AT AR} ARr)e £FAE
dgstgot. =3, BPR Ao wat AdAsSGY. & 2
e Y 9A7F 2o AFEA<QA BPR 3 2 AH
Alade] T2 52 £ ATl AAEA Eko

o AAA WH: AYRSE T w ATTYA (S
B ATHY ALY W AR A2LEDTH 7
ded NLREY)

o 259 3 P ¥WH : (P1~PL19, P23, PB~P27)

» ARBE A2AIH) R ALY A2UED);
(P28, P20) w AFTE AXWEW), AFFA Az

()

2 EAIA(FLIE § 7] 289(0L) Edgyez
AdAG Ao g Bole ‘EECeE” ¥ fe
ZE | “YEAR | “2HAR"E Uit PD=»
AN EEE(OL+FL| 7o &% %S | RFP) ; (P2) =
A 24201 | RFP | B 4)-$-24), (P3~P9, P11, P12,
P14~P19) = FE(OL + FL| 433 | FE4)), (P10,
P13) » A% DBell ZASYH(OL|FEXA | AAAE) ;
(P13, P27) w» A5 DB ZA(OL| AxA8 | Az,
AARR, AFAH); (P20~P23) w» BEGEFL|F



TAIAREE, $73); (P24) = E

Y 718 HIzH D Z2HAL ERAIXILOIET BME 21D BPN 23 483

EEFHFEL I ANE

F1EFHUM) ; (P25) w AHHEZI(OL | AHHY,

HAFR | AHRGA),
HAH|NEAR) ; (P26, P2R) = A&

FEHIA | AES),

=5, AANGA) 2 AES
59, AFARE, AAR); (PR) = 34 E(OL |
=5 1, 2, 3 AAHY, AFHR, QAR 29

N

|
dFH); (P27, P20) =»
FR7),

A&

LB (OL| AAFE, A
=4 10L&

259 200L| AHNHA | A

FEA(OL] 2

2 3(OL | A8AR | A

SHYEE| A

o PR L ArA2de] 32YFE § 7 FRAA

Hog FYd AIHETY ATA)
(v2) = A% DBl A&,

2z3, AZedd 1, WEAE, FEAY;

2R(ME) w AfPRZI,

ARy AR F) w A EHHZE
HEAE; A » A, EFEF

AR A 2g

ANEEzE, 184

A FZA A

iy

A8ed 2, FEAF;

A3

FERA =

AGHEES, 2, AF DB A=29d, 4.

gdAUA" FAE A 9 /W ARALRLZ A F
A AAD(CTO BE) At BPe] w3 UCDUCD'® ®A))
¢} BPN(BPN'2 EADS 47 (29 1D 2 (28 12)¢ #
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Age] d#dol KA€rh BPY AATY AjsE
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A
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484 ZEMEIED|=

£X D H10-DF HI3=(20036)

{Z 3 BPN' Z&e| F30|22| 2nje}t &E

LA LU I

(22 14) At BPOIl CHEt BPN' Z2&<| TRG

1ol A . I out D Activity_Time Activity_Cost e
Zg o]~ ctivity_] n_Data_type_List t_Data_type_List
e type a m b 3 a m b 57 | /A%
P (A &
P1 AINEEZ(OL+FL) | FUEEES RFP 15 17 2 | 1717 | 10 13 15 |12833| 7476
P2 A 491 2H(0L) RFP A2 gEA 7 9 12 9.167 50 70 0 70 7.636
P3 F(OL+FL) 232 FEA 05 0.7 1 0.717 3 6 8 5833 | 814
P4 AFDBAAEYH(OL) | FEA AAALE 005 007 01 {0.072]| 03 0.6 08 | 0583 | 8.14
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<!DOCTYPE bpn [
<!ELEMENT bpn (place*, transition*, arc*) >
<! ELEMENT bplace (activityld, inDataTypeList, dataTypeList,
activityTime, activityCost, initialMarking,
graphics) >
<! ATTLIST place id ID # REQUIRED >
agent IDREF # REQUIRED>
<!ELEMENT activityld (# PCDATA) >
<!ELEMENT inDatalList (inData)* >
<!ELEMENT inData (# PCDATA) >
<!ELEMENT outDataList (outData)* >
<!ELEMENT outData (# PCDATA) >
<!ELEMENT activityTime (at, bt, mt) >
<! ATTLIST activityTime at IDREF # REQUIRED >
bt IDREF # REQUIRED >
mt IDREF # REQUIRED >
<!ELEMENT activityCost (ac, bc, mc) >
<VATTLIST activityCost ac IDREF # REQUIRED >
bc IDREF # REQUIRED >
mc IDREF #REQUIRED >
<!ELEMENT graphics (x, y) >
<! ATTLIST graphics x IDREF # REQUIRED >
y IDREF #REQUIRED >
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<!ELEMENT transition (transitionType, graphics) >
<! ATTLIST transition id ID # REQUIRED >
<!ELEMENT transitionType >
<V ATTLIST transitionType value IDREF # REQUIRED >
<IELEMENT arc (arcGraphics) >
<VATTLIST arc id ID # REQUIRED >
<!ELEMENT arcGraphics(sourcePosition, targetPosition) >
<!ELEMENT sourcePosition >
<!'ATTLIST sourcePosition x IDREF # REQUIRED >
y IDREF # REQUIRED >
<!ELEMENT targetPosition >
<VATTLIST targetPosition x IDREF # REQUIRED >
y IDREF #REQUIRED >

1>

£ 5 B. BPN'of| gt XML A

<? xml version = “1.0" encoding = “UTF-8" 7>

< bpnml xmins : xsi = “http"//www.w3.0rg/1999/XMLSchema-instance”
xsi : noNamespaceSchema

<bpn id=“EFT" type=“BPR">

< place id = “P1” agent = “F&%A" >
< activityld value = “AI¢H | & =&" </activityld>
< inDataTypeList
<inData> “FoEEEE" </inData>
</ inDataTypeList >
< outDataTypeList >
<outData> “RFP” </outData >
</ outDataTypeList >
< activityTime > a="“15" b=“L7" m="2" </activityTime >
< activityCost > a="“10" b="“13" m= “15" </ activityCost >

< initialMarking >
<value> 1 </value >
</ initialMarking >
< graphics > xPosition = “~20” yPosition = “10” </ graphics >
</ place >

< place id = “P2" agent = “{ 4" >
< activityld value =34 Y &"</activityld>
< inDataTypeList
<inData > “RFP” </inData >
</inDataTtypeList >
< outDataTypeList >
<outData > “H4-¢ 24" </outData >
</ outDataTypeList >
< activityTime > at = “7” bt =“9" mt =*12 </ activityTime >

< activityCost > ac = “50” be = “70” me = “9Q0" </ activityCost >

< initialMarking >
< value> 1 </ value >
</ initialMarking >
< graphics > xPosition = “-20" yPosition = “30" </ graphics >
</ place >
+ P2 ~ P14%9]

< transition id = “T1" >
< transitionType> value = “fork” </ transitionType >
< graphics> xPosition = “~20” yPosition = “20” </ graphics >
</ transition >
< transition id = “T2" >
< transitionType > value = “fork” </ transitionType >
< graphics > xPosition = “~10" yPosition = “5” </ graphics >
</ transition >
< transition id = “T3" >

< transitionType > value = “join” </ transitionType >
< graphics > xPosition = “~10" yPosition = “~10” </graphics>
</ transition >

<arc id= “Al” source = “P1” target = “P2">
< arcGraphics >
< sourcePosition x = “-20" y =“10" >
< targetPosition x = “-20" y=“30" >
< arcGraphics >
</ arc >

7t Arc A9

</bpn>
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