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Behavioral Similarity Algorithm for Process Models Based on Firing Sequence Collection

DONG Zi-He, WEN Li-Jie, HUANG Hao-Wei, WANG Jian-Min
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Abstract:  Similarity metric of process model is an indispensable task in business process management, which is widely used in many
scenarios such as organizations merging, user requirements change, and model repository management. This paper focuses on the
similarity metric algorithm based on the principal transition sequences (PTS) and puts forward improvement scheme by defining the
complete firing sequences to express model behavior, matching fining sequences by A* algorithm with pruning strategy and proposing
new similarity metric method. Experiments show that this method improves rationality than existing behavior-based similarity algorithms.
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Fig.1 Overview of PTS++ algorithm
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Fig.6 A* algorithm process in tree structure
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AStarAlgorithmforMap(A,B)

1. open:={{(o,0")}|c’' B}, for some ccA

2. while open=J

3. begin

4. M =arg mr;goalj)éng(M')+h(M’)

5 open:=open—{M}

6 if dom(M)=A then return g(M)+h(M)

7. else

8 begin

9. select €A, such that ozdom(M)

10. for each o’ €B, such that o’2dom(M)
I1. begin
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h(M) = ZJEA,(maég sims(o, o)) + rgag{ZanEB"avg(A, o)
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=g(M)-g(M). O

3 EWITS5S

T 3 A S B AR R A I JE A B R A R S SR R T BVE R I S B G R R R A I AT IR
BT K2 FHATE A S n B 107 B 068 B FR = A AN 2 20 AL 3R d v TR P 4 2 B0, 1 5 5% A%
S BRI I ROR ARG K PTS+4 5 03 TAT 4 (RS BRI Sk AT f bl 52 56 wp A P (0 B 7R 42 73
Bk R LGS 2 45 BR ST A R (BRI TC,FIRREZE) L - B 124 A0 RITEY I A7 R A # (B DG,
TRTPR AR B ) R 45 e FRASE TR 115 AL FEM 1R 45 A0 FE 22 L (R SAP)592 AN, LA K Al Beehivez!"'V H 8 A= i 19
R 200 4.

3.1 A*BABIRIREERI

N2 ] P58 7 I ) B A SR R i A SV T HRAT B (AR Xt b e, B 7 et e 445 i o B PR A 2R ) 450 15 4
RSB LA 5250 25 S B 7 BioR:

o UK BY B NE HSA A*EVE 0 AT BB L B R 69.26%. th T AL R R K

DS IBAT R R P A7 R R I 45 A
o 7E NV FH YA SR T, AR SLVE T AT B AR b 20K B 100%. 3 2 PR A B A SR i U AT RE A B F A
AR R S AT R, 1T AR T AR A ).

NS ) A, DAY FH B A% SR W i A% B3k vl $hAT SRS R A S 50008 S it 00 5 55 A RS 2R 06F 10 - 35 AT IF [
W 8 BT M FE rpnT LR S5 B N FH B A S i, B (038 AT I TR DK P ek 2>, B R U ] gk 8 1 B A S s
IR 78.7%, 5 FH B A2 SR ) LA R b 42 s A7 550%
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Fig.7 Model pair ritio before and after pruning in A* Fig.8 Average time before and after pruning in A*(ms)
Bl 7 BYRCHTIE A*STIE AT AT B AL b 8 BYURGHT G A*SEIE T BB AR AL (1) S 34 I H] (ms)
3.2 PTSHEZEERER T HMINMEE AT
IS NAESCHR[7] 45 B T AR AU S92 B 9 2 10 S5 /P 0, 1K S 1 B A7 A5 M 35 S B R 1 2 0 B
B, — E R LT DME AT A FAR U SR K E e R 5 AR PTSHRES B AT 4 4
IME S, S5 R 1.
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Table 1 Result of five properties
&1 S AMMERHIWE

£ SSDT PTS TAR CF BP PTS++
RS AR J v v v
75 BE S AH SR A J v v
PeS it 4dd J NN v
MR F I A E v v
L3 5 A8 AN AR Tk N v v A v

AR SCAE o S5 ol 25 W20 43 M (O BE Ak b, EAT VA 4 B 25 R ER T QR B IR R

BB AN 45 3o AR I 3 R 3, 34 B B S (I ALB) SE R ful ki 41, L 40 A SR B 2R TR R 45 AR ABLE
ARG AFL[R] 28 50 2 fid 7 H1 AR AR FEAR iy AL 5, b A SR8 filUR 1741 K 2 50,B R DG S, R IBATE
WO TR SE RE il R 3 S 4R A (R EAT — — WL i, 2 B30 S o 4D AP AR 5 R vy, % S5 50 A AR5 AT %o T3 4 A
I AT 2 T B AFARLE AR A AN ) 88l 4575 1K T AN S R P AT DA v o 76 B A ), DRk 3 A b 2847 0 23 AT 1)
AN .

W 9 B R A 20 55 15, R PTSH++A030 K H (19 56 Bl K e B4R B B JE e 18] 10 s AR 8 AR A 24 3K,
3 PR B AR ABLRE Ay 0.286. FL At A= At AL AT D AHARL P 5 i R0V 15 B (R A R ARBLJEE DL 3% 2. 7] LU H, TAR S Al
PTSH++ELI% (K)ot 5 45 S LB 45 & U0,y SSDT. PTS. CF 1 BP S35 10 57 45 5 241 5.

(a) BEiR% (b) LA,

Fig.9 Two Petri nets used for the unbalance of business behavior distribution

Ko FITMREAT A A PR KPS Petri 1

2 %
Istel7l3lo > tstel7lslo
t0t1t2[3t4 » tot]tzt3[4
totit3toty > tststststy
totaty taty > tstotststo
t0t2t3t|t4 » t5t7t8t6t9
totstitoty » tststetsto
totstatity > ststststo

Fig.10 Best matching between models in Fig.9
K10 &9 R i fid A e 47 5 4 8] d A0 S
Table 2 Similarity of models in Fig.9 in different algorithms
R 2 9 PR AEA R SEE T AR 45 R

SR 21 025 (AT B
SSDT 0.84
PTS 0.829
TAR 0.333
CF 0.858
BP 0.68
PTS++ 0.286
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$ N Rk % %% PTS, TAR,CF HVEFI PTS+HHVETE = A A 55 303 A2 28 J7 T 1 28 B 1A 78 B9V R BAA T 1T 1] B 1
5 4380, 25 ST BAE P9 VT B H AR AR ABLRE 45 S — AR AN S G 2 R
Matthias % AFESCHR[12]F$E H T = ARG AMR B RESN S, H|S=n TR 3 MR AT R —41,
WAL S g COALAAH A m 4 e = ARSI AT IS REE S =MW L RN
Rate(S):% (11)

n

AR SC R 7 VR AR RE 2 A Ay B B, FH DA VH B = A AN 5 20 A FR 2 Petri 90 LI, AT L, FIL T 24 30(7) T
ARALRE g Sim(L2p,L2g):

Dis(LZp,L5)=1-Sim(L Sy, L 5) (12)

ANFEVE R = ARG R R B 11§78, 508, TAR 809, BP SN PTSHE LR 23 i 4E 1y LA

SEA AR = RS PTS HIAAE AR Bl SAP Hidin 4 FAT 30y ANkl /£ — A A% 30, CF 551 SSDT H ik (1)
TG R R I 2, U ERR A R = A AR
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95%

90%

85%

80%

PTS | TAR [SSDT | BP CF PTS++

EDG [99.9% | 100% 94.3% | 100% |96.7% | 100%
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Fig.11 Rate of triangle inequality
Bl = A e

5 b AT S PTSHAR 5  09 J F ATy A 2R Ak B2 L, AR 2 6 AN T T LA AR A o 5 0 T
SCRR[7145 HA IR 5 AN T, % 8% PTS++,SSDT,TAR,PTS,CF Hi1 BP £.3%, L PTS++A1 SSDT Sk A8 i /2 438 5
AT SSDT H92AS BE T A& A SCHR H 11387 1 3, R st MM Tl 2 J5 7 TSR R, U PTS+A01L BRI 2 4 3
PR VS A5 TN A BE . H V%0 SSDT S8 ARABLAE: V1 S i, FLARRAE A0 T4 LU e 1 5 — 1S 20 AN g L 3
IO V15 = AN 20 2 37 T PT S+ Fk e 08 i 2 = M A0 M+ PTS,SSDT Hil CF ik

4 BEERE

ATCHR T —FhFE T IAT T SOl R TR AR AL B S50 i R I ST AE KR 28 Petri I RIEE 5 4% (R 6 I,
U e B fih 5 3 B oK e n il RERE L R 4T D, T I T A0 S5 R PR G5 A (KD B2, O RES AT AR B Petri 99 F () 452K 45
Fo) e A0 A S L BT AT 28 K BT BSRIS 3R TT T A* 38 R ST A AT 2803 AR SCAE ity i R A R AR ABLE 45092 U i
S th 7B Pk i, A S 06 R W i SR AR I AT D IO ARBUE ST S A R R B

FERK TAR o FATRE O T3 2D 3T SR vk ST R0, e B0 A7 281 B9 B SEms, I B 0] Jod Rt A58 284 A 0
PRS- W 5 Dy A 0 PP Al A .
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