%46 8 12 W D2 M- N 1 M = A < Vol. 46 No. 12
2019 4F 12 H COMPUTER SCIENCE Dec. 2019
4= D AZ 32 =
ETFTALEBRLSRERT ISR A X
R o OFBx FEFmWw  XEES
(ZHHE T AFAEE b PHEER L4 #H 232000)
W OE ALLZAaEMLEREP RNERFEFTAPHEBREBRTEIRZTZMEL5Z—, REREFTAPEERTE . 8 F

FHAE AR RGALGETHE, XPREBITABREOE L, EAEKRZYE S P ITHEN %ﬁr?‘ﬂ%f}%
A, BRA A ST BFH R & AT R A MRS B A LR AR A S B R R AL R A,

i 5} & E B ) "%7%‘/5[35‘&%iﬁﬁﬁiﬁéﬁﬁbb,%ﬁﬂi%ﬁﬁﬁi& ¥ T4 mmﬁrz PR AR 36 R ok KB AR AL IR AR
AP LT EBATH — T HIE, AN B FH R EG AR R E SRR RGBT LR F 6 2By AT A A
B AT AT, F BRI ik 69 A Ak

KR ATAREABEA LT T, Petri M
hEZESES TP391.9 XERFRIAED A

DOI 10. 11896/jsjkx. 180901654

Method of Mining Hidden Transition of Business Process Based on Behavior Profiles
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Abstract In the process of business process optimization, mining hidden transitions from infrequent behaviors is one of
the important tasks. Mining the hidden transitions from infrequent behaviors can better restore the process model and
improve the efficiency of the process. Based on the theory of behavioral profiles.this paper mined logs from relatively
high frequency and obtained initial models. Firstly,the event log is filtered by the reasonableness threshold to obtain a
valid low-frequency sequence log. Then, the low-frequency sequence log is used to optimize the initial model,and the be-
havioral profiles relationship between each activity is compared with the source model to find the changed region,and
the possible hidden transitions are minned. Next, through the optimization of the indicators to further verify the hidden

transitions.a complete and accurate model of the implicit transition process is obtained. Finally, the model is analyzed by

concrete examples and simulations to verify the effectiveness of the method.
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Table 1 Execution log sequence L

B & 4 I EERRE £ ) %
L1 Aabed BCJLMN 983
L2 ABabcdCJLMN 1623
L3 ABabcd DIKLMN 1238
14 ABabcd EFLMN 1129
L5 ABabcd DHGCJLMN 980
L6 ABCJLMN 23
L7 ABabcd DHGEFLMN 898
L8 abcd LMN 18
L9 abed 10
L10o Aabcd BDHGCHLMN 83
L11 Aabcd BDHGEHLMN 98
L12 Aabcd BDIKLMN 883
L13 Aabcd BEFLMN 766
L14 Aabcd BDHGCJ LMN 839
L15 Aabcd BDHGEFLMN 689
L16 ABabcd 9
L17 ABab 8
L18 ABabed DHGCHLMN 78
L19 ABabcd DHGEHLMN 117
L20 AB 2
L21
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Table 2 Log sequence activity relationship table

A B CDETFGHTI J] KLMNalb ¢ d
A0 5 00 0O0O0OO0O0OO0OO0OO0OO0OO0OS5 0 00
B o0 o0 1 3 1 00 0O0O0OO0O0O0O0OS5 0 00
c o 0 00 00 0 4 2 4 000000 0 0
Do o o0 o0 0004 2 0000000 0 0
E o0 0 O0O0O0O 3 0 0 O0O0O0O0O0O0O0 0 0 0
F o o0 0O0OO0OO0OOO0OO0OO0OO0O4 0 0 0 0 00
G 0 0 2 0 2 000 0O0O0OO0OO0O0OO0OO0O0O0
Ho0OoO0O1o0O0OTO0OM4O0 0 0 0 0 0 0 0 0 0 0
I 0000 0 O0OO0OOUOO0OZ2O0O0O00 0 00
J 00 0 0 0O 0 0 0O 0 0 04 0 00 0 0 0
K o0 o0oO0OO0OO0OOTO0OO0OO0OO0O0O T2 00 0 0 00
L o0 0 0 0 0 0 00 0 0 0 0100 0 0 0 0
M 0 0O 0 0 0 0 0 0 0 0 0 0 0100 0 0 0
N O OO0OO0OO0OO0OO0OO0OO0OO0OO0O0O0 0 0 0 0 0
a 0000 00O O0OOOOO0OO0OO0OO0OO0T10O0O0
b 0 0 0 0 0 0O 0 0 0 0 0 0 0 0 0 010 0
¢c 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10
d 05 1 3 1 0 0 0 0 O0O0O0O0 0 0 0 0
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Fig. 1 Petri net business process initial model M,
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Table 4 Model weighting table
5 7| W, W, Qum, Qu,
1 0.35 0.65 0.9059  0.9142
2 0. 40 0. 60 0.9066  0.9154
3 0.45 0.55 0.9073  0.9165
4 0.50 0.50 0.9081  0.9177
5 0.55 0.45 0.9087  0.9189
6 0. 60 0.40 0.9084  0.9174
B2 WA ST T M, B3 A U TR M, 3T 4RI Qu, <Qu, B W, =0.45,.W,=0. 55 i,
Fig. 2 Module with hidden Fig. 3 Module with hidden Qu. MME R, I M, (R R TR AT Fr B py R 80 . 7 52 36
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Fig.4 Petri net business process model with hidden transition M;
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Table 5 Model summary and parameter estimates for independent variables W; and dependent variables Qu,

i A B AT

R 7 F dfl df2 &4 bl b2
% M 0.766 13.100 1 4 0.022 —43.891 48.398
—% 0.766 13.100 1 4 0.022 —43.891 48. 398 0.000
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Table 6 Model summary and parameter estimates for independent variables W, and dependent variables Qu,
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