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Capturing Causal Behavioral Profile Based on Structural Decomposition Technique
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Abstract The causal behavioral profile can be applied to measure the consistency between two given process models as
well as to monitor process execution. To overcome the limitation of existing approach to obtain the causal behavioral
profile, a novel approach was presented based on T-invariants decomposition technique. A workflow system is first de-
composed into a set of complete subsystems,and then the global relations between transitions are deduced from their lo-

cal relations in each complete subsystem. The approach can be used for arbitrary sound free choice workflow systems,

Vol. 41 No. 1

Keywords T-invariants, Workflow system, Causal behavioral profiles,Complete subsystems, Transition pairs

1 3]

T I RO AT AL B R KB &5 AR, A%
BSMY S5 AR AT AR . R, B4R IR — Mk &5
2, A R AR B B A B AT B A IRl B9 BE A R Bl &%
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PERA G E MR RS RBRE EAR— & RBEER, X
THEEMEE IR ESFLEFENER. BNELARS
PR —BOPEBE B 7 B, (B RRSCBRRL A IO AR D . BIIET
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—AEE, WL ]FR = BB/ MEREAR IR MBS Y p€ " 2. M
(=1, HMV p& " z,M(p)=0,

ENX 20T Petri B PN 2 A hEEN, YHNY Va2
€T, 1N " F$BEHE ="t

EW 3 Petri B PN B2— AP TYERM, B EHMNY.:

(DPN A HAUE M RIGFERT i B - i=¢;

(2)PN A HAVE—AK 1T o, Bl 0" =45

O WHEE PN ERIM—ANEE ", G ={i},
(") ={o}, FIBBINY BNPNERERY .

HELTERM S, —MEF A FRR— 8, Wl s LR
78 AND-split 8, AND-join 25, FE B3t B 2 BRI 5 /5
4, AT BB R /R OR-split 5 OR-join Z5#4. — P TAER R
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E]X A THERES S=(PN,[{ D2 soundness J&
e, Y EHOCSH R

(DS BRLEM;

() MATEFTIAFRIR M H & , &SI B4 4R 1R o]

(OETFEIER BARR M=[o], Wl M=[o];

(D) TFCAELE

EX 5 i PNRE—AW, |Pl=m,|T|=n,A RPN
BOSEBRAE RS, R ML n BN E X WEATX=
0, X 3 PN f—4 T-A%R. T-AER X WX ELE
| Xl ={t€TIX(D>0], HF—4 T-AEE X, MER
HRERE TAZER X;<X, WK X, B8/ T-RE#,
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M, W88 AR MESR PNy B MRIRE,

EX 7 S=PN,[[DE—-ATHERRSE. FEX
R EHAEZIMN ), #F 27y BFEEABFRM=
[=]+Ly]e

EX 8 P S=(PN,[iDE—ATHEREL. BFX
B>CTXTHREHAREN (2,9, EREGE-TMETE
HEFH] 011 1y oo o 1 AR 1, = 2o o =y, 1<,

EX 9 i S=(PN,[iDE—ATHREL. BEX
(:ETXTBTFTFIIRFEZ—:

(DFEFXRR—~F 2>y By Ha;

(DEREER+ H v By s

QOXEHERXR | & x>y Hy>x;

WHFEFLR~> F xSy Hy>z,
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EX 10 % S=(PN,[iDE— 1 THERRLGE , —FM
FRIRLBIBR R oM AE T & 4k T B R VE T .
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3.1 BETFRNFRERPSEEZE
R FHSE soundness IR TAERM PN, 24 &M PN
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BN T-AER, BB/ T-RERESINET M, KB
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A :—> sound H B TR M PN,
. TME O ETTFME B.ESTMEC,
int Decomposition(WF PN, ONet O,BNet B, CNet C){
L T=TU{t" };F=FU{(" ,D,(0,t")};
2.B=¢;0=4¢;
3. SolveEquation(A,X,ST);
4. for each T;€ST

5 it €T

6. {OutfaceNet(PN, T;—{t" } , PN;) ; B«<-PNi; }
7. else {OutfaceNet(PN, T;,PN;) ; O«-PN;j; }
8.C=B;

9, for each PN; &€ C {
10.  for each PN; €O tagj=0;

11.  dof

12. flag=0;

13. for each PN;&€ O

14. if (PNP;#D) &R (tagj==0)

15. {

16. (P;=P;UP);(Ti=T:UT)
17. (Fi=FiUF));flag=1; tag;=1;

18. h

19. }while (flag==0);
20, }

21.} // End Decomposition
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HGEH S’ % R soundness Bk, B S A sound-
ness B, B S EEMAFRGIE D, XEANSHEHH
HER. K S HEN /N T-AZEBETHGHGIE D,
S'HIY BN S IF 2 h X a /N T- R R 4 RSN ETF WA
B EAE—EFFR, & SREN. XS hERERH,
B WA — KRBT IATFF BB E R H SRR,
ARATE S YT RIREF L 3 B BT FE 5 T RIS A, 53X
5SHERFIE. H51H 25, S W2 soundness B,

2 FR, S’ B sound HHIERRSA.

Xt sound B HEHERSG S=(PN,LiDHHFHANEL =,
y€ T, % zF"y B yF* z, IR ENTRIMKHA; & 2 Py B
y P, R EMRGEWER ;& oF y By Fra, WRER]
REWETH,

3IE3Y MTHEMNAHEERR FENFWAEIT
WRZEA T,

SI# 4% 3F sound HBIEFEREFHEEF M EHF
BWVETE SR T E M T IR .

5| 57 ST sound H BB RS RERE R
EREL, BRXRENTEMER.

CHRL5 X F sound B HEEFERSE, SR B RGP WL
KA BB R KRG B AT RE RGE T HRE,
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EE3 sound HHEBETERREN T =& TRE
o, MR
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BRI A44SR A% sound B R TIERRL S M5 &
TFRE S W R
for each (x,y) €T XT'

if xF+y&&yFtx x| y;
if xFry&&yF+x

if (x==y) xt+y;else x| y;

if xF+y&&yFtx
erysy=71x;)
3.3 REMBERITAHRE
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RER‘XHAXR.
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HAa&T SHE-Z&TRA, AL EMNELRM.
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EE6 % S=(PN,[iDE—4 sound K] H B1EHER
B, FVr,yeT, x>y YAMNY S WE—-ZEFHRES
H, g €T 230y,

W= SRS — 1K TFRE, #F2€T By
¥ S" BARIEIE, W) SR — il o, 1% z€ o fH y €0, T
otLfE S M—&WT, X5 2>y FE.

<fBi& x Py, W S WHFE—FWL o, 8 z€ofHy ¢
o, T o WAREANZETRES R ES LT 8
xRy VT

WIEEH 6, ANRFRLBXR T LR L 2RI XR,
ACEH T —MAWEEX 2,y BENLERIEAXRHE
RERE. BREER.E 2=y, M 2,y 2RILB ;A 275y, M
W RGN 2,y EBNREETRELET R
HIH, NEEFRESEAEE =, M z,y TRN R
HFAY BAREE Y, Wz, y ERHHIELET c Hy X
FFRF, W 2,y BRI HF 2 HEEZTFHEEy AEE
FFM LWz, y FRIBIBE 2,y WAEETFR LN
T x,y FERTEF R P RE SRR,

B :sound B HEHETERM PNLEE x. v,
¥ . TRUE & FALSE,

Boolean Co_occur (WF PN, T x, T y) {

1. f x==y return TRUE;

2. Decomposition (PN,0,B,C);

3. for each PN;&C

4. if x€PN{

5 if y¢ PN;j return FALSE;

6. if yE€ B; continue;

7. if x€ B;&&y¢ B; return FALSE;

8 PN;=PN;—B;;// B ETTH

9. W PN; H45 x S H R 8 S R
10. PN;=PN;U {pi>po’s

11, for each t& Tj{



12, if *t=¢ PN;=PN;U {(p;»1)};

13. if t* =¢ PNj=PN;U{(typ,)};

14. }//End for

15. if (1 Co_occur (PN;,x,y) ) return FALSE;

16. } //End for
17.  return TRUE;
18.} // Co_occur

R T I EASTE X BB E T 35 T R R, Bk
R SITPMBR TR TRENETTM,ES TR S
z G E RIS S B 7858 10 55 TR BT o F
Po TES 111474 p: M p, SV HETF PR EIT LA
EEER¥, XHEHE T — M sound B HEETERM,
PERR p: #1p, WITEEDI TR ST ¢ & IEFETo. 58 15
FTHIMTTETT 2 7 P AR B A AL B R BRI,

4 TBIRSH

TH#EN — M FRBRRE BN AR, B 1R
sound H BEBETAERRL S.-HRARETBY RIERRSE
S, EARMAERE ATX=0,88 SHIA 3 8/ T-A
TREHTE:

X, =a,1,0,1,1,0,1,0,0,0,0,1,1); I, =(A,B,D,E,
G,L,t*);

X,=(,0,1,1,0,1,1,0,0,0,0,1,1>; T, =(A,C,D,F,
G,L,t");

X,;=(0,0,0,1,0,0,1,1,1,1,1,0,0); T, =(D,G,H, I,
K.
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1 —4 sound BEIEBTHERRSLE S

i c F O 0
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