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Mining Method of Business Process Change Based on Cost Alignment
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Abstract Change mining is the core of business process management,and it is particularly important to mine the changes of busi-
ness processes from the event log. Most of the existing analysis methods of change mining focus on the source model or target
model. From the point of view of system log,this paper proposes a business process change mining method based on cost optimal
alignment. Firstly,according to the event log, the effective high frequency morphological occurrence segment is extracted, the
highest cost function value of each trace alignment is calculated,and on this basis,the optimal trace alignment is found,and then
the similarity between the change log and the source log is measured to mine the change set quickly and efficiently. Finally, an

example is given to show the effectiveness of the method.
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Fig. 3 Four equivalent morphological fragments



X AR IR T AR 5 Y Ll 55 O R R A S O vk

P 3 45 0 1 4 Bl a4l A () T 48 45 AR 1) 09 1 B B AT
2 4 FhES AR R B 3 AR 7 B, G2 R B AR AR D9 I 46 75 A5 A
o 1 | R O = Sl = T = 5 o S B
it Jr BERRR D A0 TR 25 2 R B
4.2 BETHEMAMFHUSREZNHEZEA

b 55 U AR AR 52 bRz AT H AT RE 2 Hh AR AR L T 3 A O 4R B
T oA A b 45 A R A LG T B N A DO EE R R TR 1 O
PR SFE B AT A, EXERAT HE
TR R R AR A T B L B T, AT 4R G I 5 R O X S B4 A
U i B R Ge b AR AL IR AR R B . IR BE AR HS AR A
P RE B R R T B0 5 IR AR AR BL PR B, O 45 E AR 8L BEE Y
B F 096 L I A% PR R 3 L B0 S 2R 3 v R A B A Y 3

EX 8GRI SHEHEIFHE L ML, B2 5,
H Li={o1s00s 50,0 sLo =1t stz 51, } Ly Al L, Z[BAYHH
U BB E X

_ Seost (L1 s Ly)
[L, | Xmowver, (L,)+ [L,| X mowey, (L)

Hep, fou (L Ly) = 2 Score(o;+t;) (1<<i<<m, 1< j<C

€L el
n) sindel #BAEF sub BAESFR N move BAE,
A SCHEAR A B 9 Al b 38 i T S R R k3

MRS AN 2 R,

HiE2 b

WA TRAEL, . ZBHHEE L,

iy b AR AR (1)

Stepl MRYEFLEE 135 Lo, B9 B A #5551 4 B l-gram (1= 4) , $uAT
Step2;

Step2 ¥ 6;€ Loy s V€ Loy, (1<<is<m, 1<K<Kn) L 3155 o A1 ¢ X 5 A
B RS PR Score(t; o= % LS HRAT Step3;

Step3 if FScore’, ffi 18 Score' (t; ,;i)>Score(tJ- 26.) AT Stepd .
else if HH AT Step2;

Sim(L,,L,)

Stepd  returnV ;€ Ly, » 75 f0q (15 Lo) = 25 Score (155 Lo, ) BUAT
=1
Step5;

Lo (L)
m AT Step6 ;

Step5 V€ Ly, , iR FTA A Sim(y;, L) =

Step6 iV t; € L, » Sim(t;, L) >e(e=0. 8) , deletet; ,
else if Sim(tj, L,,)<Te,returntj, AT Step7;

Step7 AREIFTA Sim(t;, L) <<e B t;, AT Step8;

Step8 FiL4E
5 XHISH

AT LLEE 2 1 45 2 1R B SRR AL B AR GhHLE ) A 6]
K R PR BRI AT M X E R 1 SR AT S b, B R
F2 T AE Lo, B 50 Lo T BEAT B, 440
[Fi) 9003 19 52 5] 5 ) — 3l v s SRR S B A ARl 1 K A AR
FLF, WE WA p=0. 05 (I 2 FI B B 3 o iy IR 8m47 0
ISR R R 1 @ D D aa o N = 1 - W)
(LF, <R3l 47 ik a4k 2 4 B8 7R 40 B 2 b R AR R AR
TR . TR 1 O E B AR 5 TR R R I I R AR AR
LF, :

81
LF(EHACBDFG) = -8 — 2483
: 1804 -
: ey — 589 o
LECHABCDFG) =500, 3265
LECHEABCDGF) =21 —0 2533
"DGF) = 0. 253
LFCHEABDGF) =2 —0 1713
‘ 7 1804

BT, WU R 9 H AR Lo IR 3 T,
3 BUREG AL Lo

Table 3 Pre-processed change log Lo,
S 45| A (1<Ki<<4) 5215 %%
1 HEABDGF 310
2 HABCDFG 589
3 HEABCDGF 457
4 EHACBDFG 448

Lo/ HHIEE— 40308 ¢, Q<GSO AT LI K Bl 1 0
B LG, G|t D)oL BER/MEIR 3, e KA KT 2 PR
WK E, TR 2 P04 &E, H-ERED (=10~
B i 4 B,

HEAB HABC
EABD ABCD
HEABDGF s HABCDFG
ABDG BCDF
BDGF CDFG
HEAB EHAC
EABC HACB

HEABCDGF { ABCD ., EHACBDFG{ ACBD

BCDG CBDF

CDGF BDFG

B4 ke o AENKER =4 R B

Fig.4 Fragment of length /=4 produced by trace ¢;
TETTE value(l-gram) B, 2 55—~ Fldw Jo — > 16 s

AR R 0, A <0, A<9) s ENTIEH £ 22 X 58—
WA ARG — NG S = AE AR, B 0o=2,A=3, 5
ek R H AR Lo, 00 BT A T SRR S AS TR B B 10 1Y
FERFR R 4 FRA

K4 GBS R E—fE (10 BYH VO

Table 4  Activity is mapped to a unique value (power of 10)

Activity Value

A 107

10°
10°
10*
103
10°
10!

I O ™" Mo O w

10°

HER
value(l—gram)=w><A,+] IZ}@A,ﬁLAXA”

P& 4 B R B Fgram 53 53R value s 03 5 FT A,



82

Computer Science THEMLEL2:  Vol. 47,No. 7, July 2020

x5 KHB tgram W value 14
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