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Abstract: As it is difficult to form a quick overview understanding for large and complex business process models, so
the studies about the technologies and methods of model abstraction and simplification are crucial. The related researches in
existence have some limitations, such as only the control flows of the model are taken into account, whereas the interactive
behavioral semantics are mostly neglected, and have little vague about the scopes orientation that to be abstracted in the
model. A search-tree-based abstraction method for business process model is purposed in the paper, which is founded on
the basis of behavioral relation theory of Petri nets and the Depth-First Search ideas. Firstly, the concepts of three kinds
of block structures and boundary places in work-flow Petri nets are formalized, and the transitions association tree of the
system is then obtained. The transition association tree is further used to identify and locate the areas that to be abstracted
in the model, and the aim of model abstraction is then accomplished. Finally, a case example is applied to illustrate the
validity and feasibility of the proposed method. Therefore, compared to the existing work, our main contributions can be
stated as follows: we purpose a block based abstraction method and its corresponding block identification method, where
the interactive semantics and control dependencies are both taken into consideration, and the purposed methods are in
polynomial time complexity.
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MER: B, — AN AL S AR A AT R A A
ANEE A MEICR, I HIX Lo Rk 7Tl
TR ) AN R 7 TH FRFHE, Wngste . Dhfe. BTiiak
FHHAE TN RE R W AEERE, FH PR AME X
R ML E 604 UL_E T B AL S AR A 2] K,

Z (Pl 25 FE AR A 3 0 A & KR A R A RS
B, X LR Bl 5 RE B4 K FUH ) 5
M B B Je, SEBR RS [ 0 R P (BRI A ) TR R e
X BRI AR, bl 25 220 35 56 45 )
P2 IMARIBTERL B, T SEBRFImAE S 53 SR
W R B TRRE IR 2 VR B IR, 78 S BR IR Tl
N, R T v X e ) g, 7R B — N R TR AR
T RE AR T AP B b S U R R R Bl
(business process model abstraction, BPMA), PA{# SZE
XY Z5- R AR AR A [R5 THI ) PR EE .

Petri % /2 SN BPMA F—Fh 21 2 T A0 S T
H, DI R s ) 5 2 it R P T A 8 AR 5 T S .
K Petri ) FH T2 14 G AL T OB 9 FR SR LA, B
3 TR Z BB AL 2518, WSk [51i H Petri AR ECKE
Petri AL B ARE A AL L #0047 T VRGN RR IR, FFIFA
T RH IR I OR A 1] . B T PetriARER B FT, BH
Z [5G Petri WS S G T Tolk 6 4, 5
HIR )2 FMS [ MR 42 88 B 1T 7 v AR I 2. Sk
[6-91 M I8 % B R T AR 240 B 11 £ 5 S B Petri 9 T2k
RGEE .

DA _b-Petri X 4 Gt 51590 32 BLEF X Tl 42l &
a5, A AL S AR R G R T M i i 1) = &
JEBPMAFS A ILNO-181 Jfg b 2 bk 5 8 A8
N FHTEML S5 iR R G AL IE R o pr R U9, #5981 T1R
Z AR EE L. SCER (11152 2 A 2 H(MEME)
(AT R AR AT R B 5, % 7V A IR (]
THRE SR, 2 )G, AESCHR [1 1R 2EAE, SCiEk[12] 32
H 7N (SESE) B A AR, AAF ()1 11
R AR LRI TR, J b TR TR R 2R R, i —
A R T SCHR (1 TTIRIE ST 45 8. SCR [13145F 5% 454418
PITRAERR B T P VA AN PRI P e AR
P, SCHER[14—-15]7Polyvyanyy 25 A\43HII7E 2009 SEF
20104F42 1 2L TR S (PST) B A R U7 1%,
{HIEAZ TR BT R H TR L I 35 RO A RN
— AN S A S B, TR R SCREIR 7 THAFAE 5 5
JR PR SCHR 1618018 R T 2 TR AR R 135
NXAF BT R R AR, SCR 17149 1 T 2717
NS BRI AR TR L, 2 EEA IS S 2 R AT
R OR Z ok 1R I H B R R Bh A ] 4 O
R IXECRTRI R I7 Ve S T A R A AT R
FE), T35 AR5 RE R AR T g ). R T AL )
ISR AN BIBPMA A, /D EU0E 58 %) L e
T 7 — SR SRR T SCHRk (1818 H 1 Xy sh iy Fuda (5

SARZE R R G 7725, SCHR (191382 H T XRS5 4
P AE SRR REOR.

gE LRTIR, B T 7T 450 AR AR T A
P ERIE B3 GO ERIE AL, T A 75 R AR AL AL B
ST, HOA I3 4 AR Rl R X 38
BARF e 7. i, I SCER (171808 e 46 1805 1
(R BEAT 4 SR AE, T LA B a2 25 2R i —20
Sy HT AT LR I SCHR (171008 5 7 0] DUKE A2 3 4R
{to, s}, {ty, s, ts}, {ts, to} BEAT RAERME. SR, N
M 28 AR IS A BE R, PSSR T T B B 7E 4tk
G REA S G — A B AR, A {ty, ts,
te }HII{ts PRI {t6 } &5 IBA FIIPRAMSEE Y ARAT, {5
R G B —iL, W25 A B RSN, 4,
OV 158 T A4 G Ak 187 5 T () AR 2D I B 1%
R XIS 7, X B 440 B H 451
FRY SRR T 25 DG EE B[R, A SCHE STk (171703
fili b, I AR R FIAT N EE BRI AR DG I8, £ 2k
TR ZW D SRR S AT 7%, %7 IEREE S &
RS B SCFER b, SE Rt SR S e B A
GBI, IITTHE— 20 58 B 4 Ak 6 77 1%
e L.

K1 SRS R 4t

Fig. 1 A business system that has two interactive components

| PN2

ls,to  ss by S

K 2 LR R RS
Fig. 2 The simplified system of Fig.1
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IR Z NI T T FEOR, AR TR B AL e 18 2R SR s 7= 2k
R i 3 3 ML, ) 32 A 2R A I PR A8 3 SR A 2 A
5 e, F AR IE SRS 2R ) 5 e A5 2R Ao b 2 1Y) X3k,
SRR R B AL AT

RICEERINR: 5280 46 T AH SR R AR
S 3EBESCHR (18] FIFERE I, 52 X1 3Fp & Hibh g 4,
FEAE MR 3R T T A B A hh Ak R
15 N T SEBU R B Rl R X B A, B4 HE
T A R DX R S A B S S iEad —
AN BRSO AT 8 5 AT RG4S 4y
XFAESCIAT T RGE, I AR 5T 7 Rl AT T R R,

2 MR X (Related concepts)

A FPetril | PetriX 52 45 i) 58 UL K AR AT 2B R
MFRIAR DG 8 AE AR, 7] LAZ25 3Rk [20], R
F B RAT R AR S G — LA S 2

EX 1EFRY) %Y = (N, M)£E— MM ARE,
TR AT S, ST RR<BE THHENE
Xt <y, HEE T PEE %L o =t,ts,---,
by W6 Bty =, ty =y (G € {1,2,--- ,m—1}, j
<k <m).

EX 20T NP %X = (N, M)2&—/1M
RO, MG bR R M, WAE B AR EXT (L, t) € T
x T e PR R:

1) Hity <toHto Aty WIFRL, to 20T 4 7 K R,
1efEt, — to;

2) Hity Ata Hity Lo, WKLy, to 40 T HEAF R R,
et + o

3) ity <t Bty <ty, WKLy, t2 0 T8 XK R,
101EL ||t

FRETA 557 R R NG AR AT NEe
JB, iAfEBP = {—, ]|, +}.

E X 3(CAEPetrif 22 WF-PN) —MMN =
(S,T; F,i,0)FRNWE-PN, 4 HAV 2435 /£ 414

1) ZPetri G ME—IIEERT - " = o

2) ZPetriGME—IZIEE 0 00 =

3) ZPetri b5 — AT R HE TiElof— 2%
#15 , Bl PetriX IV /2 55210 1) .

EX AdZEE) 4 N = (S,T; F) NYIEHK
WF-PN, N’ = (5", T"; F") A3 &AL T (9 WF-PN, U
FREEEC R - N — N R RE Hob b e A%
4

1) VseS=h(s)eSU{}

) VteT = h(t) e T"U{{)

3) seS, |'s|=0AhK(s) =5 =||=0;

4) h(n) € SUT & h(n) =n;

5) h(ny) =n' Ah(ng) =n’ = ny = no.

TE5E LA, ZAF D) GRAIE N 1 PE BT sty N
AR BT B M B 2 ATF2) PRAIE IV H FA) 3R A ik
SN — A AT EE BN 26143) TREN T
TS P R e S5 D NP ERT R T 2 AR 4) DR AIE A I S5
BN — AN R TR D) R B2 s T N
(71 AL, UAE S SO AR TPz mUR R ARk 26 4F5)
PRAUEN A HACH ME— ) — A5 fU 5 N = s
XL

R B3l RAL TS B 3N FEAERAE: 1 AN L T
SEEE AT SR, 2575 KRR AR, Hh(n) = n;
7 King, ng, ng R E BN R0/ I, Hh(ng, ns,
ng) = n'; 4RGN, Fh(n) = £
3 BT & E UG R B T i R AL BT

(Abstraction and simplification algorithm

based on sound blocks)
3.1 HEPEEH(Sound blocks)

ARSCAESCHER (17147 J%C R ARl B, S 7 374 m]
DA R ) & BREGE AL 7 1 B, AN B N — A
R il RAL TR
3.1.1  JI P B 4l 5 4L 1 # 4 (Abstraction simpli-

fication operation of sequential blocks)

EX S(iFFESB) 4N = (S,T; F))NWF-PN,
SB = (Sa, Tan; Fap ) NN T M, £ S B — M7
B, M HAL M| S| > 180V 4, ti0 € Ty = tin — tio
V tio — tiy.

Rule 1 Jiiif7 Jt SB il 54k 1 #2 /F (sequential
blocks reduction operation, SBRO).

JERAN = (S,T; F), SB = (Ss,, Tap; Fap ) i3t
R —NIFF R, N = (S, T'; F') 2 Hh G A6 5 1)
PR,

1) #SB = (Seb, Tup; Fu)i#i/2 "SBNS — Sy, #
GANSB NT — Ty, # @, MiZIFHS BIEJRMN =
(S, T )L J-— AT A — A fr 1], JWSBRO
%I 7 HeS BIIER, BIV s;, 55 € Ssby by tm € Tip -
h({siv Sjvtmvtn}) =&

2) #SB = (Sa, Tuv; Fap)W/2 "SBNS — S, #
GANSB* NS — Sy # @, WZFHS BIEFEMN =
(S, T5 F) s Ar 3 P A e fir 22 1), UK i )it Fe BeS Bl
BN—AHAIE, BIV 85,85 € Sany tnytm € T, t' €
T : h({8i,8),tm, tn}) =1

3) #SB = (Sev, Top; Fo)i/2 “SBNT — Ty, #
GNSB NT — Ty, # @, WAZIGFFHS BYE R N 7
TP 18], WKEZ G 7 S B Ry — AN ¥ e
Fr, BV s;, 8 € Ssby oyt € Ta, 8" €5 2 h({s4, 85,
by tn}) = 5.

El3(a)—(c) 7 alga th 1 248 B & — A48T
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YRR
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Fig. 3 Three abstraction cases of simple SB

3.1.2 FH kY4 %4k 75 #:1E (Abstraction simpli-
fication operation of concurrent blocks)

EX 60f K CB) 4 N =(S,T;F) N WF-
PN, CB = (Scb, Tev; For, ) AN T M, 5 C B —"
HRY, MHNS CBNT - T, #0ANCB° NT
—Tw, # S FIVE € Ty, = Ft' € To,, t| |t/ [FIFFERAL.

Rule2 Jf k¥ CB #iZ4LfE#1FE (concurrent
blocks reduction operation, CBRO).

WM N = (S, T;F), CB = (Seb, Ton; Fo) 2K
I — AR, N = (S, T'; F) e S AL i 5 1
PRSI,

1) #CBiiiZ| ' CBNT —T,| = 1A|CB" NT —
Too| = 1, WIBEAT 1 T 3R & B 1E: V 55,55 € Sep, ta,
tm € Tep, 8 € 8" 1 h(s;, 8j,tm,tn) = 5.

2) ZHCBAHRE|"CBNT ~Ty| = 1A|CB"NT
— T | = 1, WS FFRRAMBAE AL, BIV 2 € S U
T, = h(n) =n.

4% CBRO#EAT T B, 1EI4(a)H, JF AR
C BV LML fa e — AP, THAE B4y, BT IR Ak
CBA#R|"CBNT —Ty,| = 1A |CB" NT — Ty
= 1, BIHANREREAT AL ], FEAEAN 0 3R] DAAR S 5 e
PRI TRTRR I AT

\cB

(b)
B 4 JFA MR AR RS O

Fig. 4 Two abstraction cases of concurrent block

3.1.3 %k FE e 5 46 1 # fE(Abstraction simpli-
fication operation of choice blocks)

EXTCEFEH ChB) 4 N=(S,T;F)NWF-
PN, ChB = (Sewvs Tenn; Fenn) N N BIFM, %5 ChB
fe MY, B HMNE ChBNT — Ty, # @ A
ChB* NT —Tuy, # S MVt € Ty, = I € Ty,
t + t/ [FRE T

Rule 3 1% ¥ Ht ChB i G AL i # 1E (choice
blocks reduction operation, ChBRO).

J7iW N=(S,T; F), ChB=(Senb, Tenv; Fenp) &
Ho—A Ik, N = (S, T'; F') iS40 5
PR

1) HChBi# /2| *ChBNS—Sa| = 1A|ChB* N
S — Sewn| = 1, WHHATI R R EGEAE: V 55,5 € Senns
tostm € Tonn, t' €Tt h(s;, 8j,tm,tn) =t;

2) #ChBANi2|'ChBNS—Sa| = 1A|ChB®
NS — Senp| = 1, MRFIEERAMAEATIL S, BIV n €
Senn U Teny = h(n) = n.

53R FTIICBROZK L, EIS# T 4
e SRAC R R

(b)
B 5 depam R A R A O

Fig. 5 Two abstraction cases of choice block

4 JiEEAE T i B g ) B S Ak T S % (Block
based abstraction algorithm of process mod-
el)

H3NTOAME T ARR3IEG B R ety I
MRAEIX 3R G M VTR i G Ak i 0%, AR
AL LR,

k1 BT A B R R AL
(sound-block-based abstraction algorithm, SBA algo-
rithm).

A HARBAWE-PN.

it : WE-PNHil AL AR N

HIR:

Step1 H5HNHARITZ 811794 EE B Py,
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ﬂagzl, Sigy " 78in7tinasi,n+1a ;H\:EPSij S S/\Sij S .tij/\s(iv

Step 2 While(flag);

Step 2.1 MRAFEIHH I BPy, 871 M ARG
AL, WHRAFAE 2 AR 2 )35 2 5 HeS B ¢
A, W7 Rule 1; 5 NHAT Step 2.2;

Step 2.2 WIERAFAE 2 ANARIT 2 [ /2 FF Rk
CBIIRAR, MHATRule 2; F AT Step 2.3;

Step 2.3 WIRAFAE 2 ANARIT 2 8] /2 i B
ChBWIK R, M7 Rule 3;

Step 2.4 W1 W R 48 b %A W 2 AR IT
Al AL, Nflag=0;

Step 3 HVELE R, IR ML I RGN

5 ARRIARHh RAL TR X R R 2 AL E R
(Search-tree-based algorithm for identifying
regions to be abstracted)

FESBASRL L, 75 Bl i $0 B ARITE 2 [8] 1 9%
FORSEIAT AR B THEL, T AT | (55 7 Ok R AT
ALAEA A AT e Bt b, DRI mT DARE BhER FEAR S
182 (depth first search, DFS) M BB, 58 AT M55
Fp ok Z A E - K Petri IR il — M 1A 18], R
P8 S5 7€ LOFIE LTHE H K3 AP P i L8, AEAR
RUEAT W FEAT — 2R AT NI ), E X 5k 75
ARG SFAEAT L, Fk#ES — %, DA
IEHE.

FESLE BT, R LA AN A R AR
ABh, THEAE FEAH 24, SR AE JE T Petri I IR AT 40 BRAR
RArh, — AT NI A BE R G — ORI R,
H 2 M R G AT A RE RN S 30 TN IR ROIRA,
TTAE B A7 50025 TP AN BE R IR B2 1 R A i 9 R S T
R BEAEER . AT R TR FEAIL Se 8 R SRA R £
AT B ROk ZRANIBEAL I F1 P P (R T 577 1%, AT SR
XM I AR R IZ 3N B 5 K ) TR IE T E
D5 SBAFE I H 1) Step 1 /1Step 2.

5.1 Z¥iL5kHk DFS # (Transitions association DFS

tree)

R PR P2 A0 s SRS s A 7 v ) A8 T8 M1 26 ol
(URHR 50 H A& IR T S R, JF LA
THER AR 2 8] AR AT e R O 28 DA SR 5 BN )
TP AR DAELET 7 ) Z G 45 21 1) fe A5 A 1) )
AT, SRTAZ T AT 2R E AL 5 PRI, P DA 22 AB 638 [
A3 EL SR, T A e R B S AT
PERTHIATAT 8. ik, Segs i S d Al 7t T %
HAE .

EN 8 AT BN RS, 3 oM AR
QP 0ATIEE, 0 = ti, tig, -+ tin, WHext o
NER) =5 AT HA  Yext 0 = S0, i1, -+

j+1)eti;A<j<n).

N T RORTTE, ASCLLT M R G B 2 19 78
AAT R RR AT AT L.

E X 9CL TR T X R X5 9 A A [F] ) Y
ARG, SRR EETs, Ws € Shoundary I I
B, 4 HAY Y Jext oy € Xy, extog € Xy ffif s €
ext o1 N\ s € ext os.

WEN TR, PNyRAEE— %0 fTidext o = ty483
tss, [A I PNy W A7 — 25 1] AT I ext oy = stgsy,
W s g3 P

AT PEPTHIR AR ISR 2 IR,

k2 il FE Bl i 5% (boundary place
identification algorithm: BPI algorithm)

BIN: MARGY = {2, 5o, -+, I}

fanth: 3L FE TR Shoundary-

HIR:

Step 1 AFEAPERTE LU i R B A visit] |;

Step 2 WIAGHIRAE, T RIATUAI AR ARAL Vs
i1, Bivisited[v] = False;

Step 3 MEE 1T RUITIEAR K VS 1), 40 5T 51
v; A visited[v;] = False , | & 17 BPI(X,v;), Rl
SXof iy AARE V7 [0 9 A 4k 823 FH 3 5 BT R S,

Step 4  Hii#5Step3, 15 B RG4S (B
AR AN PE FIT) 07 T MG, B4 31 )9 2R 4 vh A )
¥ 7 ext o, XTHTA Hext ol LA, W (Vext o; €
Yi, Vextoj € X(i # j), exto;Nexto;NS;NS; =
8ij)s oy Sij X 2 LG, B 5ij C Shoundary’

Step 5 FLAER, IRIFA A ERTES

Sboundary = U U Sij-
i=1,i#j j=1
BPIREES RIS, W RGP BT 5 R 5
T, IF AT 8] AT VR OC R R
[ FRY 32 7 P P A . T TR AR B A0 SE A R ) &5
R BB, FR KB R G R L T e R &
Shoundary-

5.2 A if % Bk 8 & W (Transitions association
search tree)

AT RIRAR R SRR IR EE AR S48 R L RIS 1)
BN R P PP KAL) IR 1Y, 15 2R a0 S A
AHEZR W RN, FRARTE L€ L10FTR.

T X 10T KBS B To-tree) B2 A 5
G, WIFFE a0 25 1R A48 2 I 0 . 1) A8 1 R ICAY
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B, LN T s-tree:

1) B EEANTT s R GE O B ARIE 5

2) MR So 3N EME: v.parent HHAC
W1 A v left AFLEFZF; v. brother N FH YL o8 1 L 4
W R SR LTFE LR, WIAHR & AN L;

3) T EESRILEA PIME: 1800, BIXIY ¢, t; €
TA

[ Ir[A] [ Tel \[ALZ[A] [ 16][A]
(ALe1A] [Alg]a] [AlSA] [L12]A]

d(t”t]) =
1, seEtiNsE .tj NS ¢ Sboundary)
o0, S € ti Ns € 'tj NS € Sboundary-

ML Z R oo AT mAY, AR X4 2
BB RESHA ST, S, D MRS
REDR A TR,

H1FE16(a) I 5, HRARTRREL A8 5 At
RIHT-tree, BEIGMO)FTE. i— 2, 4573 5] — A kX
B A — SRR, DA 4 BRI o S 2R, —
A U 3L, B BRI AR, S
TEATAR S S PR B TR S 370 £,

(b) P ()Xo R ) — S
7 E6 — X4
Fig. 7 The binary tree structure of Fig.6

binary search tree)

XAnF.
Ruled  —XHRRITFISB.
Y 1, to, ts € Tx-tree, 24 HALY
1) ty.left =5 A ty.right = NIL;
2) d(ty,ts) # oo,

(b) (@)X R Ts-tree MFR{t,,t2} € SB.
K6 —ANLAEM RS H Ty -tree Hi{t1,t2} € SBIFH {to,t3} € SB, WH{t1,1,,
Fig. 6 A workflow net system and its T's;-tree t3} € SB.

53 X RW K& B HEEH E AL 5k (The

sound blocks identification algorithm based on

ASSCREARAE AT 5 ST AR T A AR IE 9%
IR AR rpox L 3 e PR R A, AR RN €

Rule 5 — X RW Wik HEHRChB. 3+ K B

Ik, El6(b) ] DA il — A R, #hiAH . OB.
AR 2] — AW, 7R, HRY by, b, t3 € To-tree, H HAL
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1) ty.right = to;

2) d(ty,t2) # 0o = {t1,t2} € ChBV {t1,t2} €
CB;

3) {t1,t2} € ChB A {ts,t3} € ChB = {t1,ta,
ts} € ChB (8 {t1,t2} € CB A {ts,t3} € CB =
{t1,ts,t3} € CB).

Rule 6  — X 48 % 1) 1% FHChB. IF K
C B G IT .

1) # Vty,to, ts,ts € Tx-tree, {t1,t2} € ChB A
{ta,t3} € ChB A {ty,t4} € SBE{ty,t,} € CB A
{to,t3} € CB A {ty, ts} € SB, M IL I 2l 5t i 5 B
HEAT Hh GATET, 5 PR IR R B R (R BR) Bedt 47 4
AT,

2) #V by, by, t3,ty € T-tree, #7{t1,t2} € SB A
{ta,t3} € SB A {t2,ts} € ChBE{t;,t2} € SB A
{to,t3} € SB A {ty,ts} € CB, W I 2 56t ik £ 1k
FER (GRFF) Bt AT 3 AL 8], Fo 5 PRI HRgE AT 4tk
FALTH.

TR R TR FE L e Bkt [ X e B BT L, SR
B R G0 EBER AN T, TE R I T -tree
HATE AR —FER, RIS s A — AN R
R, A NRAEF S, FHFHBA SR BUEA
Koo, FFEIXIERRE m AL X BT M R G ik
LI R R EU I, A BARE 9
H PR R o 21 RS R B, PR AR ST H A A 22
TEVR B (FE ) IX P2 14, i nT ATE R g7 4
N3 % Ak 5. fERule4, RuleSFIRule6 ) FE Al F, it
L1 FISBAR LT #E— 20 AR AL, W DAAS 2124 T
FRZE DL S AR T GAL T B
5.4 18RRI 4 54k 18] B (The abstraction

algorithm based on search tree)

HYE3 B TR 3R AL 5 VA (search-

tree-based abstraction algorithm, STA algorithm).

iﬁj)\: WJ/%?E X &;H\:*;%ﬁ%éﬂﬁk X = {21, 2o,

S >R
B DS RS Y.
W

Step1 BPI(X) I/5 M R4 54T i &R, i
AT R BRI SRR

Step 2 F| FHStep 1157 ] (1) 45 s 3k 7 It 44) i
Ts;-tree; /&R TE RAE M ;

Step 3 4 Ts-treefr-fiti N — XEERE R, # ik
DRI — X AR ZA 5

Step 4 3 Jj — AR RN, WK M HTN A A
Rule 4FIRule 6, J#4TRule 1; 75 UHAT Step 5; /%
gty B AR 5

Step 5 415 451 15 & fF & Rule 5 Al Rule 6,
NP ATRule 2F1Rule 3; /3 LRI R HHEAT IS ;

Step 6  WIH M HTIEA ARV 9] 15 A1, FE ]
Step 4482 FH AR AL, T, 3R BN R G A
AR

Step 7 END(EEL ).

AR U STA A BT IS .

Bl 1 B8 T —ANEI R SO AL R
BEAY: B o, SRS SR P AT R, SRR
FTNEE3TT AP GHU. G033 75 AU R
SR TR A, WIS BRSE R EH AT, Rz, W
A 307 ST AT MRS 3 K 25 78 ot o A PR 0, U
SEANSE R OB S S A, MR SRR SR KR R
B8 H AR HARAR R M LR 1 .

tis Si5 lLis S iy

K8 T 6 SO AR TR
Fig. 8 A payment model of shopping platform

S17 tis  Sis

k1 B8Y 8T AT
Table 1 The symbols denotation of Fig.8
GiRe) 1758 e I=5'8
t1 THRSAT t11 FSEERGREATRER
to  EFESUNESAT || tie ATEEHAE
t3  MEREUE A t13  EHTEESAY
ty  EPEMERSAT t1g JTARHERESCAT

ts  HINETD t1s  WCEISASIIE B
te RGN IEM tie XU BEHBIESE(E R
ty  EFHNETD ti7 5B IER

tg A0 1EH t18 Rk

to  WEISLEARER || to HREXHR
MREBRTET | t20 BEEE
T ik S A/ <

MRHE I3, TEHAT Step 11, ARG HRAIZZ H 2
()KL PRI RN, Bl 5, 813, s14. T HILIS M 5 5E
HIARIEAT JFC B 5% ZR AT A 1 3t g 5 0 L 4 1
k. FAREFE3Step 2, Step 375 2T N H Ts;-
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tree — X HER S5 H, W1 EI9(a) 7R, f i iR A 5531
Step 4F1Step 5, F| LI Rule 4, Rule 5LL K Rule 6 X
W 28 G2 R3S DG K AT E A7, BG4 354N I
Be{ts, s5.to}, {te, sastr}, {t1s, 512, t10}, {t12, 57, t13,
S14, t1}5FU{t10, Sg,t11, S135 t14, Sy, t15}, DL S 24N i
Helta, ta, ta}, {810, tis, S12, tro, S11}, XTANE AL B4y
SRS T I8 R G R T Rl R AR T XA AR SRR 3 T
13305 LRI AR I 45 R An B9 (b) s

(b) KI8ARG PRI
9 iz HISTASINS EI8HEAT Hha iy g fir
Fig. 9 The sound blocks of Fig. 8 by STA algorithm

E9b)F B T AN oo, RFZM AR INMA
[F] AT AR I H AR R A R 7R = ) X 3 40 A 7E
tsMitg, LA Rty Mty g, B IARAE BRI AT HI BN &
IARER R ATE— . (HIE, WRARPEE L, Mt F
to, t1y Flt  FEAHRAL T B S R A E—E, Wi 5
I & 92 UL
6 %Iy LI 5 5T (Properties analysis of

the proposed abstraction method)

1T & 2 1) TAE i Petri R GWF-PNE A 15 4
2% 1k 1% (proper termination). 7% 14 (liveness) JG At 4
P (deadlock free) 22145 14 7T, A< SCHE H 14 AL 18 77
IS AEWE-PNZ L. R DO AR H 2 TR
R SA T TR AR S B AT 04T

EM1 #HN=(S,T;F), N =(S,T;F)%
) A I STAJT Vil AL 181 1 S5 () IR, Mo /2 N
IAIEERRIR, N’ FIBTAERR A L -

Vs eS : My(s') = >
3 5,€S5Ah(N,, ,si)=s
Hord: Ny, N T4, N, cSUT.

1) H#MARGY = (N, M) =24 H FIWE-PN, Nl
X' = (N', M) 252 WF-PN;

2) HMRGY = (N, My) =& iE e si ),
X' = (N, M) s (Jeaesin);

3) & X = (N, My) %4, M 2" = (N', My)
WA,

iE 1) P8 Z I E ST N A4t
MITCHEALIE .

(N, My) 248 212001, W 3 My € R(M,) :
BteTAMJt > H Mi(o)=1(s # 0: Ms(s) =
0). T (N', M}) 8 i STARL 45 2 1), T STAK
RS 300G R K HR S5 1) P B I R B
e, IS 2 L5 8 6 X7, R AR ) 2 1k
JEE Fito e B2 ) 4t B 2 o’ — 5 o ME— 19, 9F HL
IM}; e R(M)) : 3t € T AN M[t' >, HM}(o') =
LA(VS #0 : Mp(s') =0), W LR &b

NI SRR B (N, M) e 68T, W (N, M)
R EEARIT. #53 ¢ € T/ (N', My)Hi—/N3tas
AL B AM, € RIMY) : MIJY >. i F Ve €T : 3t
€T, N,C SUT = h(t,N,) = t', #t' EICAIE, N
AIAE (N, Mo)Hh &MFAE—MEART, SIRETE.

g b, A DAL HEEE.

2)F3)IEN] 5 1)L, FEHAMESA.

EH 21T N RIFMR M) &N = (S, T; F),
N’ = (8,1, F') 53 n& A - STAT i S A i i 5

MO(Si)7
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IPIARAY, Mo & N IRIEERRIR, N IHIAEHR I 2
Vs eSS My(s') = > My(s;),
3 5;€SAR(N, ,s:)=s

Horp: N, R NI T4, N, C SUT. HM RS
X = (N, M) 247N R 1f (well-performed) [y WF-PN,
WX = (N, M}) 2178 R IFIFIWF-PN.

iE MWF-PNRGY = (N, My)se & #H1iE
1 TCAEBE 0 IF Ho2 22 a1, MFR 2217 8 R &
()23 (well-performed). AR 4 & EL1A] 0, 5 X247 M
BT, M STAR R 7 AR B 27 1 2AT N

BRI, EEE
EX 1FHZRITNEE) HHIMWF-PN: ¥ =

(N, My), X' =(N', M}), frf: N = (S, T; F), N'=
(S",T'; F), Mo, M 53 W 2N, N'W# G bR iR, I =
{exto;lext o; € XIHI" = {extollexto], € X'}4r
BRI E S HVYoe W, € 0= 3N,
CSUT,3(c" € I',y; € o')iti &h(x;, Ns) = y;, W
Mot RAT e & o'

EX 202017 AW E) WMADMWE-PN: X =
(N, My), X'=(N',M{), e H: N=(S,T; F), N' =
(8',T'; F'), Mo, M4y 52N, NI W R i1, T =
{exto;lext o; € I = {extollext o, € X'}
WA W ES #NVoel, Vo, €0 = 3IN!
CS'JT', Ao’ €Iy, € o) i h(y;, N.) =z,
WFRoHEAT N E o'

EX 1B3EGERATH—8)  ’HAWF-PN:
Y =(N,M,y), X' = (N', M), H: N=(S,T; F),
N' = (8", T'; F'), My, M2y A& N, N'BIFI A6 bR R,
Ho AT R & o, Ho ¥HiT A& o, WHKo, o’
MR REAT L

EE3I AREBEAANY = (N, M), N = (S,
T;F),1fi X' = (N',M{), N' = (S',T'; F') 5 i iT
STASRLEAT B RARLY, M 2

Vs eS : My(s') = 3

3 5;€SAR(Ns,,5:)=s

MO(Si)a

Ho: N, BENFHT R T8, N, CSUT, Mo, o’
W R R B IRIAT N — Bt
UE B 1 e 12 E 130 UE G
IEEE.
7 &P (Case study)
N T BAEASCHR S AT A R IR R AR 5
i AT AT, DABPIMub 25 H I ERAT A2 L) S
BRAT NIRRT (http://data.4tu.nl/repository/colle-

ction:event_logs), fE BT ¥R (1) 7 M 2 1 I A ~F-
G AT S AR A N0 ), LY 55 i fe 5
BRI AR SCHRE H B4t SAG T 7 Ve AT SR iE, B B
PRIV SCIE LA I, TT DAZ28 Il A DG PR 3 B

Ko@)zt 7 — N EALK LEKKEITTHIX
AR LR, 2 A SR 52 LA X, & 10(b)%
For RSB 4T 1 20, e R e AR B
KA, My B 52 ) 5] P e 7 s FH STA SR A T AR 2 1Y
SR
8 45 (Conclusions)

TR R 5 Mo T P AT P B A 40 A
e S N (il 45 5 P 1 o i ey = B R
GALTE F&— AN 220G B I JL AR SCAE LA I 9 1 2
fith b, F&T-Petri 14T AFE K RELIL, 455 IR B
SedH R RS, R0 TR S AL T T LA R X
PR AR A7 ) .

SEE IR
O im O
RH.
SAFRA oo
7 At
O 7 O
ZH
SEFH

() — ML ARERA AR RS 5



1

JTAREE: S TARZ Il SR Petri B AU AL T 77 101

——-

(b) AT 4
Bl 10 BPIRAS 224 A2 ) Petri A AR
Fig. 10 A process Petri net system from BPI website through

log mined method

ASCHTTER AN T s 1) RIEAT AR ER R R, 1R 13
Tt BR A B S5 R, 0 Jall R PP B L I R B L e R
2) RHITR FEALSEAE RS, 3% I RG0S N AR IT 5%
RAR R, VRO R AE B3 R v ) S i, R AE il
A ST IX A, 3) RIEASE R R
P BETE X R 3Rh RS54 [ 5 AL RN, TR R 2R 4
Frm AT X 38, e m, JEEBPUZR L 55 A
R S Pt il A BT 7 12 AR il R X3 5L
HAREIEIEAT T R

FE4 OB FT b, B RO s A 5 2 ALk 55 At
R RALTRT T i, DABARYE S RAL TR T iR A ) &

BRPEAGLIG W] U AT 00T, IRt P R AN G B
SERIREAT AR AE PR, LLIK B RGeS s R Pl 55
AR IR TEEAT IR UE 7T
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