A 3R ISSN 1000-9825, CODEN RUXUEW E-mail: jos@iscas.ac.cn
Journal of Software, [doi: 10.13328/j.cnki.jos.006162] http://www.jos.org.cn
O [EI B2 Bt B A1t 5 BT OB A Tel: +86-10-62562563

ETF e BRITERFNITHSN TIENE REE
£ 8 R BY & BV 3 Y pREY

NETRE WA, 2 BB 650091) [w]
AbFE R 5 BREH RSB AL R B 100871)

NEMATMETRESTRE, =~ BY  650091)
(mERI KRS REE¥b, =M B 650201)
BEHAEE: 2, E-mail: tli@ynu.edu.cn

B OB IEMRESREIEERGIT AR S ARER SN E AR T O R EEE LA AL
LA I T e 5 09 1) L AZAE A 340 I AZ R A2 R ik B A 8 2 M ey S AZAE A S AL S AZ R A b 2 T —
MEATTLEARTERFOTAFHNIBEMNERLEZATHESIEMTAFNOIEEDELATAFHN IR
WETEARFNRATLARNBEREFBRSTIERA MPGER N EH KX F LR BT EH X FR 2t
B AT E M) R LG0T E B K F R AAR AL E M) 09 B 1 AR A AT A A A SRR 8 i KA A
LRI IR T A AT A F N AN AR T @ 8 B A T AT

SRR AR H A Petri it AEA T A A IR AT HEFF

REESES: TP31I

s A KRB H &2 BN, MR R T R 2 W SR IT AT NSO T R W A SR R A R
http://www.jos.org.cn/1000-9825/6162.htm

5| HH#%3: Zhu R, Huang Y, Jin Z, Li T, Tang YH. Generating algorithm for the behavior equivalent process tree based on
complete finite prefix. Ruan Jian Xue Bao/Journal of Software, 2016 (in Chinese). http://www.jos.org.cn/1000-9825/6162.htm

Generating algorithm for the behavior equivalent process tree based on complete finite prefix

ZHU Rui'*** HUANG Yue'*, JIN Zhi*?, LI Tong**", TANG Ya-Hui'*

'(School of Software, Yunnan University, Kunming 650091, China)

%(School of Electronics Engineering and Computer Science, Peking University, Peking 100871, China)

*(Key Laboratory of High Confidence Software Technologies, Ministry of Education (Peking University), Beijing 100871, China)
*(Key Laboratory in Software Engineering of Yunnan Province, Kunming 650091, China)

’(School of Big Data, Yunnan Agricultural University, Kunming 650201, China)

«JEEWH: B XK RIS (62002310, 61662085, 61662065); = 4 B ABHE LT (202002AD080002); = B H ARl 2%
SR T L BB I H (2019FB135); 25 B K- B4 SR S R R A48 A B3 121 BA Bt B0 H (2017HC012); 25 B K 24 R bl o 35 4
BFHUT” BRI BB H (C176220200)

Foundation item: National Natural Science Foundation of China (62002310, 61662085, 61662065), Major Project of Science and
Technology of Yunnan Province (202002AD080002), Yunnan Provincial Natural Science Foundation of China(2019FB135), Yunnan
University Data-Driven Software Engineering Provincial Science and Technology Innovation Team Foundation of China(2017HC012),
and the Yunnan University “Dong Lu Young-backbone Teacher” Training Program of China(C176220200).

WO B 1) - 2020-04-22; A& BT 7] 2020-07-11, 2020-08-24; K FH B [H]: 2020-09-12; jos 7 £& Hi i [7]:2020-12-02



2 Journal of Software TRIHFHR

Abstract: The process tree has both the behavior and structure of process model, and it is significant on simplifying the complexity of
the process model. Existing methods can only transform the block structured process model into process tree. However, it is difficult to
transform process model with complex structure into process tree. To solve this problem, a novel generating algorithm for the behavior
equivalent process tree based on complete finite prefix was proposed. The algorithm is used to transform the process tree in behavior
equivalent's process model into behavior equivalent process tree. This algorithm analyses the process model based on an incomplete prefix
unfolding technique and extracts the relationships between process model activities. After analyzing the activity relation, the algorithm
reconstruct the process model. The behavior equivalent process tree is constructed through activity relation judgment and the iterative
operation of model reconstruction. The validity and feasibility of the proposed algorithm in the generation of behavioral equivalent
process tree are verified by experiments on the test model.

Key words: process model; complex structures; Petri net; process tree; complete finite prefix
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A 1) 5y SRR R 0=(S, T, F) & — AN LML b 2 — BRI R B Ve, 0,€T, Yay,ased, h(t))=a,, h(t)=as,
21,6, R TR KA 0, 5 a, FA7E AT & IR TR R0 9 %(a;, a)Bix(ay, aj).

(D e t,N = t,72 H4 4 5HEF ¢ 8T IK2AH 3,

(2) [t)-4t,=[0-{t2}, B ¢, A ¢y B0 A 2 AR S A I 1)

(3) corr(t))=t, B corr(ts)=t, B t; Rl ¢, A — A e B W F 44 Bt N AR 5T 7.

5EM18 GFRRRHWIEAE): 3T IR p=(C, 4; F, M), IT= Co,h) NITFERER p 6 K7 g — A,
AR 1 4y SRR B o=(S, T:F) & — N I & — BRI BB BV . 0,€ T, Yay,ared, hit)=a,, h(t)=a,
2 1,0 R TR FAN a; 5 a FAE TG IR K R,IE A (ar, a)Bi|(az, a)).

(1) » ;N * =2 4 ¢, 5 BHTIRRHIZS,

(2) [t]-{t}=[t]- {12}

(3) SFFIA teT H t#t; N\ t#,, 0 {t;, t,1N[=0 8L{t,, £} N[1]={t;, t2}.

Table 1 The event information for the case in figure 5

&1 B S EEIKREAER

=4 fic & BIOR JEdk RS NEWTFEA XN
a {a) 0y
b {a, b} 1y 2.3
c {a, b, c} 2y @
d {a,b. d} By 45
e {a, b, d, e} {5} {3"} Yes b
f {a, b, c, d, f} {4, 5} {6}
g {a,b,c,d, f, g} {6} {7}
h {a,b,c, d, f, h} {6} {8}
i fa,b,c,d f,g1,j, 1} {9} {7} Yes g
J {a,b,c,d, f, g j} {7} {10}
k {a,b, c,d, f, h, k} {8} {11'} Yes m
1 {a,b,c,d, f, g,j,1} {10} {9}
m {a,b,c,d, f, g jm} {10} {11}
n {a,b,c,d, f, g j,mn} {11} {12}

Bl 1 2B 5 d e g R T SRR FHAHE BRIEL | HINEE RIS d e ZRIEEENKL R
by h k. 111 Z [AAELENNF 55 £

TR I AT 0 DY o 5% R 0 T B 2% A, R DARY 3 R B 0% R BLE IdentifiesRelation, 't B A AT

B M TR R R T 3RAE — AN B AR 15 SRR 17=(0, h),HH o=(S,T,F )& — MM, h 2 —
AN S R A

5D WG — A e R RM UL (R 3 BURTORAF 75 201 (8] 1 26 28, RM AT S0 S 5B S5 T p TR B4

5 =5 FIH IR BRI HMAER t,6eTAR(t) # h(L)ER R, BRI ITET S %8 X 15 BE X
18,24 HAFAEHE P 58 RIS K HAORAE B Z JuHEBE RM .
33 HAEY

T 5 ) W 2% A o I8 B ) AR SRR R IR B =D I O R 2 AR B AFAE M 22 0 50 R 2 AR FE i 5, ) %
AR AR A Sl TEPM, S BE B He AT A e A3t AR, S 1T 45 HH v 5% 16 a0 B 4 1 1 2

& X 19 Gl R HI BT &) X Tl B p=(C, 4; F, Mp),RM R TR p iES) 6 RS AT &
a,a,€A, 7% & TR AEI RM A 35 Bh 58 R AR,
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(1) apa, ERABAFE—FIRE;
(2) H—(a;, a)fFEN a; Bl a;, S1EZ aep.ANa#a;\aFa, 0] UAFER R R R —(a, a)8—(as, a);
(3) Hoc(ay, a) TN 0, Fl a, 5FER aepANaFa;NaFa, Z I REFEIERRKR;
G756 2. AR R R P I 56 2 R B — Yl 77, 35t v] DAl BT A6 3 Bl R P 58 3R H 24 2 MG B
GAVER I RC I M S lﬁiﬁiﬂmﬁﬁﬁﬁ% AT B H LT ) Wr‘?‘%%

en Lr:ln(,c exit
0!1
en Lrancc exit en I.I‘d ex lt
a1 a2 “‘L“““ “‘“ entrance newA exit

eSS
@#A% ks lzﬁaé?

Fig.7 Activity relation reconstruction

K7 EshkREH

%F%%%ﬁﬁ%%iﬁmiﬁhﬁﬁﬁﬁiﬁﬁgﬁLﬁWFA%%#%ﬁ*ﬁﬁuﬁmEWFA
By G R AT B, T UK EROHT (41 96 R N IR AN 2 R0 At SR AT 56 R 7 AR b 5% B &8 H R AT S 3R R AT O RIS B
{10 7R 5% 2 Y 2, DR UM 75 0 o T 3l 9K R TRV Sl 4, A R 55 230 T A S5 AN 2 31 Bk g F A AR W VG 2 5 b i sl ok &

& X 20 GEIRRBMRAHE R SO W TARSCH A AR N R R ML N BT (=) >k
() >IHE () >IEMR (o) |

B 5 2 B R Y % B L 7 HR Rl DU U 5% R B JE TG B ¢ RS Bl ¢ 22 181 R BT R K &R
BT e, R ¢, EEAG) S5 5 1095 B0 1 9% 2R AR S50, DR G I 5% AR A 2 i v L ORI B X R R B R R B
JG 3G B) RGN ¢, 5 MG B Z A R o R A IR, R 3 58 R MR S AR FI0UT % R 48 F R R IHATIE S
KR IAT KRB G ANESN ¢, FE S 1, 5 5MEE 3 2 18 I R A 5,578 30 ¢ FUEZ) ¢ AHAL I PE
B I R IEAT R R R RR T IEF R R BEXN TIERKR, X RS FH— MG ELEPIT, EWIENR
KRN 2B IEAR [ J5 1 (R0 5% 2, DR A 140 56 R AR S A1k

I FEASE R B AL S a0 P 7 TR, B B S R AR Y e 2SS ay A ap, IR0 T B S BETE B newd,
XAHES) newd FIESN a; B a, AT 483208 30 A 2 AR 5 AR 38 0001 J5 1S Bh B & MM BR 1 — S8 AN 23 B2 i3 2 ()
IR Z M 5% A L VO HE BE 8 J5 103 B A G R % A 4 SR L 1R B R I 0% R VR B B BARFIE B newd TLAETH
BIVEEN a; R a, BIFTE 6 R E R IX RO R AR T ZAI 2 75 7 AR B A S5 3R [l (i P A 2R

T AR A R 53 reconstruction WAL IS YE 2 B, L F 20w 40 N F 8, BARIn T .

F— B MEN D) newa $91E FE MR NG 35 deld 153 a; 7 a, M deld;

55 0 M1 T I ) S A B del C M N G v 1) S 55 B A (1) AR A RIS 4% T a, B ap, BN HoAh TS 20
FEAR IR R () A A BE R WA TE A b (1) 28 T 3RIFAUR a, Rl a, 72 A2 TR AR 1 2 A (2) T 0 — SRR IR 1% 100,
BINTEIEAR TR R ¢ T REVE N — IR T A& (0 B B SOR 5 HAh g 3 7= A i 08 RAUERE a, M ay;

=0 MG T M R IR R REE delF ¥ 5 deld R delC F K HIIR R RIMAN delF H;

FVUL MR R newF, B LB M4 newa BT a; T a, IR % R, KGN newF H X — 240K
PIFETE (1) 2450 B 1R R IER KRN, AR o, HRWIR X R, BEERIAN UMW a, BT delC
TH LB 4 IR 16 A ZBILIXIS N IRIE newF fE1E 5 4k, 7581 & newa | a, « IR R (2) 24 1T AL 1K R
AREIEAR T RIS A k7K 5 a, 71 ap AHOG IR DR R ABAESL L 45K a, T ay AT G (]I A3 AS Z A 7= A AN [ 1l 1)
KRR R 28 newa FNZ S AT 77 48 XU 2R, IR M 75 HEBR I Rl %5 150 573 40 3 Rl 135 T B0 B2 HE B delC IR 540

T AR A PR R S deld. delC F delF, -3 newa F1 newF MM 37 i 3 FEA T

Hik2: IEEBEHFE

BN WM p=(C, 4; F, My),a;,a, 5 B E L IES),0 /& a; F a, MK R

it BRSO p

BB
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reconstruction (p,©, a;, a,)
1. newa= O(ay, a,) // newa K newF 43 JAR & 3 8 FIVE sh A1 o< R 4R

2. deld = {a,, a5} // deld delC Rl delF 73 | AR 75 MR (TG BN R« S AHERATIL R R AR

3. delC={c|cep.Cand*c#2 Nc* F#2 N *cCdeld/\c * Sdeld/\cé&p.M,}

4. delF = { e;xe, | e/xe,ep.F and {e,, e;}N(delAU delC)#2 }

5. if © ==c< then

6 newF = {newaxc|c € ((a; * SdelC?a;, * : a; * )- delC) } U {cxnewal|c€( * a;- delC)}

7. else then

8 newF = {newaxc|c€((a; * +a, * )—( * a;+ * a;)-delC)} U {cXnewa|c€(( * a;+ * a;)—(a; * +a, * )-delC)}
9. endif

10. return p'=( p.C —delC, p.A —delA + {newa}; p.F —delF + newF, p. M,)

T2 IR T —> TEPM ¥ AL AT S5 i Rt 25 R S 481 e B 2 91 tho A B0 17 S50 0 B2 2% 5 4 F 5 28k
LR 2 P AARE T A ETHIEIR L T AR TG IR b AR A B = 41 IS L J T I, 5 DU )
FEARER 5 B AT B A 3. 55 DU A1 b R T AT EO A 3, R AN S TR I R H T X 2 3, 41
WALESS 8 UAEAR AT LA RN IR 40 W 3% B)) o< (— (b, (< ([(e, 1), % (¢, ), 1)), % (g, 0) 5% 5l j Z BB R 5, FE
3l a 5if 3l o< (—(b,—(x(||(e,1),X(c,d)), 1)), (8, 1)) Z BN F 5% F, (H 23X P A o0 R AR R i 5 — ANk AT .

Table 2 Process tree generation case

=2 LR A B

TR Petri [ Zii )

”(e’f)‘
X(crd)‘
x(&,h)

*(lICe, D),
x(¢,d))

—(x(ll(e, D,x(
¢, d)), 1)

—=(b,=(x(ll(e,
0,x(¢,d), 1))

0 . 1 —otUED D) g

: *(&.h) :

o< (=(b—(x(
lICe, D), (¢, ),
1)),%(8,h))

W
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— (o<
6 o 1°<(H(17.H(><(||(0.f),X(L‘.ﬂ')).D),X(g.ﬁ))6 - 0 I‘X(H(b.ﬂ(x(H(U.D,X(L‘,ﬂ))sf))qx(é’./?))6 o (—(b,—(<(JI(
a J a J .
O PO O BO O PO OO 6DXEDD
).%(8,0),))
—(a,—(°<
(= (b= (<(I(e.0). (e, d)), 1)), *(&h)).j) (< (=D (x(lI(e. ). x(c.d)), 1), *(&.0).) (—=(b,—(x(JI(
7 0 a 1 7 0 a 1 7
OI N o r— EE—G TG i o N N O T
),*(&:1)).)
g o —(a,=(<(=(b=((l(e,1),<(¢,d), 1), <(&1))) ;
O, o] »O

4 SCIGSTHR

AT 32 BENFAN 5 T SR 38 UE 2 T 58 4 BR AT &R I AT A SR I FE W AR i i (D 2 ANl ik
IR Y (0 T AT M AN A5 5 (2) 8t RV 4 1k R EAT 4 AT, A R AN T R AR AR R AR I ) B AR B S RV 11
A A A 1 S2 B LE Intel(R) Core(TM) i5-6200U CPU @ 2.30GHz 2.40 GHz H B # 8G RAM [¥] PC “F4&
FSER.

4.1 ZHHIE

S2B6 % it #8 H B4 K 8% (Process Log Generator, PLGR)A: B 100 AN [] i i PR A 7Y 3 b 3o 2 704 0,
FEARSCH IR BN 4 FpEEALE R, 1 W 8 st @it PLG 72 A 1 — AN 7 8T PLG F= A I AR A AL RD 41;
¥t 20 N5t RSN 1 B B 2245 1) TEPM, it o8 ED 403X P9 4L R AL 1 S 3t 490 BEAT IR .RD ZH R 7Y
DA R AR IR ARE B4 B E Github'

o P
¥ —~ 5 —=
N
v’ E
SaM
’_’}'- e i 2 "k_‘
A L smD L
c \E_J 1 % F’ Fe T W
/ ST L s SN
/ b - v
—— A . . “\L
e — G —=
b= -

Fig.8 A sample of process model generated by PLG
K8  PLG A iy P AL ] 1

4.2 EWMESR

RN T IR VA AN B e S AL IR R R, e ST 20 MECNE RN T A . BARRFIInER
3 Fiw HH () FIEEEE, (b) F1E 5 EESAT NEM KT RN C 7 B MR RBRAT N, AR SCHER 3
(b)) B X 22 OR).IX 20 N N TR0 0 v v 8B 32 B AT Ly T A (1)) — e 28 il = 4 4T 15
2, %1 4N Courier Protocol. AccidentColoured Fil Coloured Reader Writer 5, AR A Ym 5 1-8 I ZEH; ) MU AT A
KA EMA A AN — RV APk B A RR MM ZE), B AR NS 9-20 4. 7] DUR B H
AL R R, AT UR 25 5 1V % 21 8 1 B AR AT 9 25 4

Table 3 Group ED experimental case
#3 ED A ZEpi

(a) SRR

e (o) 47 N B FE R

1 https://github.com/xgyxhy/ProcessModel
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Table 4 Comparison of Group ED experimental case

=4 ED A EHINT L

R AL L A AT e %éﬂ%éﬁj@?ﬂh TR LIz R AEAL
NAERR kAt FH AR S5

A X X | A X X X | A X X X | A X X X | K X 3 3
DS N "G /N "G /S /N "GN /N /N " G N 1R ik

[19] [23,24] [27] [19] [23,24] [27] [19] [23,24] [27] [19] [23,24] [27] [19] [23,24] [27]

(1) v x v v v 1 v x x 1 v x x 1 x v @) (0] @) (0)
) v x v x v 1 v 1 x 1 v 1 x 1 x 1 v 1 v 1
3) v x v x v 1 v 1 x 1 v 1 x 1 x 1 v 1 v 1
4 v x v x v 1 v 1 x 1 v 1 x 1 x 1 v 1 v 1
5) v x v x v 1 v 1 x 1 v 1 x 1 x 1 v 1 v 1
©6) v x v x v 1 v 1 x 1 v 1 x 1 x 1 v 1 v 1
7 v x v x v 1 v 1 x 1 v 1 x 1 x 1 v 1 v 1
®) v x v x v 1 v 1 x 1 v 1 x 1 x 1 v 1 v 1
©) v v v x v x x 1 x x x 1 x x x 1 v v v 1
(10) v v v x v x x 1 x x x 1 x x x 1 v v v 1
(11) v v v x v x x 1 x x x 1 x x x 1 v v v 1
(12) v v v x v x x 1 x x x 1 x x x 1 v v v 1
(13) v x v v v 1 v x x 1 v x x 1 x v @) (0] @) (@)
(14) v v v x v x x 1 x x x 1 x x x 1 v v v 1
(15) v v v v v x x x x x x x x x x v @) (@) @) (@)
(16) v v v x v x x 1 x x x 1 x x x 1 v v v 1
a7 v v v x v x x 1 x x x 1 x x x 1 v v v 1
(18) v v v x v x x 1 x x x 1 x x x 1 v v v 1
(19) v v v x v x x 1 x x x 1 x x x 1 v v v 1
(20) v v v x v 1 x x x 1 x x x 1 v v v 1

% 3 (a) FURLASHR 2 TEPM, B H BRA () 5 VAU 200 0 HaB S A AT S5 A I AR e ik e A SR

FIAS SC R Bk HLar DU il B AT 9 S5 R 26 4 BRI T AR AR STAE 1A R DU o e R 2 PR 7 90 T 36 3
Hh A5 (g A B o SR E I R B A T UK BSPM B4 44 AT A SN i R A (B AN AEAL HEAE BSPM; Lk
B22300r LUK BSPM AAE BSPM #% f6 il FE R, (H /2 L 7E Ab R AE BSPM IR 224 Ho iz A A AR 2L ek I E A
JlE R B SR AN e W] LUK E BSPM B 0y BSPML AR Ji5 5 3 i 1R ) 5 A Bl gl w] DL B B i FE R (L2
AR IR G5 /.2 4 o <7 R “x” R RIARERE <7 ORI A SCHRUIVRISCERY TS Bl A e S S
RURET G H S ARPAME A “L” RoR. ZBHI(D (I3)MAS)R AL EEHEMPAEHE “©” FF5 &R ML 4%

AR AR SCH AR BT Sl LA R AR A TR S e S M A 3 2

7 2 e Wi o
¢ et ~

[ je=—r #
2 S
~ =

- Ny
o TO =
L L E —

(a) SEEGHIAY

7Y W Y b

. g
b T1 | =Tt T[] = 10

(b) 5 Ca) xR &It/

2| -

(o) BB (a) k)G MO

Ed

W

AR5, e B 4 10 O B AR AT 0.

FE—— o T2 T b
(TO.T1) e ik
=<(T2.T3) L P T g

(A 5 Ced XF L JE I

Fig.9 Examples of process models that cannot be transformed into process trees

B9 ANRERE A i R ) R R A TR S

Kl 9 /R T —tedE TEPM 01, 1X L6 12 AN R 6 A6 o R i dk AR AR R 451, v () AL, (b)
FEFASE R — AN EIFM, (o) REMEIHR, (d) & (o) M—DMREIFM AR XEIFM (b) BEATR,
AP LUR LA T3 A1 T2_1. T1 AT TO_1 9 & R B4 (135 ARG 5 JI W 2% 440 3 I AT il B HE o< (T, T1) AT o< (T2, T3).
o< (TO, T Al o< (T2, T FH AR B HEMEBREIE 14 (o BHEITFWEE (O WEIFM I BT (D
I TETEAG I HE O R 14 (o) RSB M AR A F A Dy — N R 9w R AN REEE AL O R R

g5 PR SRS OB T 58 A PR AT 48 R T I S5 1 R A BV o AR AR B AT R T AR 5 o A kAT
T 8 5% 2 F W, K 44 £ T E A O R (K9S Sl AT A SR I AR AR Y DAt 3 AR, L B BT R A I 06 R A R B,

TV RE G 5 I R S5 A 1 o R A TR e A D I R
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4.3 eSS

PRI AEA LA MR /T, BT EE I RN 28 BE o A SCIAT NS O i R A A B3R F S8 T 4
FEIF A3 AR AR S5 i USRS (R AT O, 78 3R 1500 2 20 v (K035 B 56 R AR 4, AT 2840 3 R A R 3 3 A I L A i
PR I R AT N AN T R AR SRR IR I 8] 2 24 5 PR R0 IR (MR 44 5 DA R AR B G R iR D W,
Forp B IR M8 ARl IT BRI IR 6 R EE 0 M B 1 e IR R INIE L T L B R e T 4 R
FFEVER S R R IME BTN O(|A4)-R), o AR AR B P S S 30, R A2 R I I R AR B 2% 1R 1 i, SR Va3
{1t RN B v B B K B T SRS B9k RN R FE R RUE I O(|TT), | T1 F& T I v () S 4 . R e AR SO VR
BB A Oh(| T+ A R), Fe b b i FEW IR BE BB H 1 0L F 52 & AT SR TTF BE I H 248 O(R), M 58
ARG RIF R R 2 B AR T EIS B X RIVE A E O(TY), Bt LAA ST I i ) 2 25% B 3 % el 1% 4R0K
B EE 8 50 R I E 44 desg B ARy O(T1-h) AHEL FIRE T LLALEE TEPM &5 44 1) 4 S SCHR P78 B 45 B 2% 11
A1 & 2 BE O((|Cl/n)my (|CIRAREEL P B S5 AR B0 n A2 TE B N P B S KRB0 AR ST I T (8] 5 2% B AR I 3
THOL T 2 IR R,

%FF RD 2H S50 B4, 28 b B0 AIF BT DA A 350 TR 8 1 5% AN AT 9 S 0 i R o B00KE 5 v1-uh i A5 AR A 2 14 ek 1],
LR b I 5 R TR TR S B G i R R R An T B 10,81 11 B8 7 RD 4 SE I A B S 34 35 ShRE I 4 i, A iZ R 7T
DU HSCAR B B4 BSPM #4409 1 FR A% 1) 3R R, ~F 38) 245 A1 3 I FERT 72 T 0.5ms.

50
1200 The Sum of Activity B
10004 [ The Time-consuming(ms) § ; o
o 800 ;E 06 ‘\.\,—,’_’——‘
2 =R
§ 600 —%-’u f:
400 £ §
S
pilZm 0
&
[ 00
3 ! ; | { = = ® © £
20 40 60 80 100 The Number of Process Models

The Number of Process Models

Fig.11 Statistics of average activity time of RD group
Fig.10 RD group experimental efficiency statistics experiment

K10 RD 43R 481t K11 RD 45256 °FB3E s FEm 48 it

WA SO SR TR R T ARSI R A R G JE AL AR G rh i T AR AR A T B s R T R A IR
A8 TT ) S5 A o R 2 R SV S L

5 MXEZEXEE
i R 1 43 BT BF 9T 4 RO IR 4L LR T4 3 4 2% 35 1 R P 10 1 2 T B, opox T AR R 1 47 R

FE A8 AZ AR L E L (R FT N 25, S0P K SR IR O TE T T A BT BT g, 3 5 4 i T TE IR A ATy
WIEE L B — 5 BRR (0 SCHR A 25

Table 5 Related Research on Model Behavior Representation
5 BT REIR IR AT

R HEMRER ey}

i i Bmy  maiy T gy  PVOME U
SCHR[28] IR St #hF 51) BFTS v v v
CHR[29] FRFVEW trace A v v
SCHR[30] EHBMRARE v v v
SCHR[31] SEREAL R 5 v v v v
Xik[32] BQL(Behavior Query Language) v v v v
XHR[33] The APQL grammar trees v v v
CHR[34] The log-tree representation v v v

1 http://120.79.58.61:8080/ProcessModel/Jump?type=processModelling
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SCHR[16] BT R FA M R R v v v v v
SCHR[19] BT Hgh b i FEA v v v v v
HR[27] Bpstruct v v v
SCHR[35) CASS v v v v

AL BT A& RTE RN IEN v v v v v v

R 5 RIS T RERAT BT I S AR MR R, M, iR B AR AT O R R AT DL R %75 B
WIEBIHIAT N, “ BRI BN AT 87 248 R ELEGRICE M R S s G &, “ ik TEPM” Hifi /& 5
BELE AT RARALAT Ay (15 0 A B AR SC AR g XIF) TEPM BEEL, “ RiRIE IR S5 7 &g TEPM A (¥ 5L 78 BR
BRAZ AR, “ BB AR 7 SR AR ZAR AT N R T R AT DO I BRI R R, SR 7 R AR IR AT AR
7T AT DL S0 R A IR AR

M 5 AT LS B OB AT DR 2R7R T 6 TR B AR RAT N AR S B OB PR RS 3D AT
e LA A STt P G R A S R[] I 30 A 20 1) B (AR AT DA RS 2 47 0 300 LA A I ) PRI FES AR S 7 i . S
MRV, SCHRUSVRA SC— R A A PR 273 A7 D9 AR TSt 18 52 AT D9 TR b AR SCHR 1 6 T 58 4 IR i 4 JR 5T
AT A O I R 2 B SR, R T AE AN R TR AT N B 2% AR K TEPM B RL G 36 9 47 55 i i RE A

6 LHHRIB

AR SCBEVE — AT 58 4 PR S8 R JT BOAT D 55 i I R W A BB 25 A2 R TR0 Y 58 4 i 8RR O B o A Y
HEAT 73, Ay TR P AT D 0% D AR A 2R () AT DA P W i B 1 5 e RE AR (K0 AT D S A SR A i i 1
e 0% AR A S R R AR AT 9 AR AN T R O DA A B0 A AT 9 AN R R R — 7 T 1% SR A T
T8 A AT R IT X AT 2 A% 45 K AR TR (1035 3 5% Z AT I X R 5 i S 7 IR A AR AE T R g — Ty
T, 2 550 RE 08 1 W — e A 29 T 3 9 P W PR R AT Dy, 8 L RE W s B AT B2 R 5 M ) R R TR e Ak AT D 3 A
(K3 AR B[R] 122 7 ¥ AR T DUGE I X AR 5 AR BEAT 3 78, 48 i FL AT B2 4 45 4 1 I R AR R 1 A S
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