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Conformance Checking Based on Extended Footprint Matrix
WANG Yuanyuan,DU Yuyue
(College of Computer Science and Engineering, Shandong University of
Science and Technology, Qingdao, Shandong 266590, China)

Abstract: The methods of existing conformance checking as an important part of process mining research are not suf-
ficient to find the correct deviation location. Based on Petri net as the formalization ways of describing process mod-
el, this paper redefined the log-based extended ordering relations via log-based ordering relations and defined the log-
based extended footprint matrix and the model-based extended footprint matrix. The precise deviation locations be-
tween the log and the model are obtained by comparing two extended footprint matrices. Finally, the validity of the
method was verified by an example of the handling of compensation requests.
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Fig.1 A Petri net N, modeling the handling of compensation requests

B2 RN, WE LR, HEL = {(<a, cody es h>>, <a, by ds es h™>, <a,d,c, e, g=,
<a, d, b, e, h>, <a, c,d, e, fsb,d, e, h>, <a, b, d, e, f, d, b, e, g >}, Hiki L MR
AFEl, THEA AT HAE MY RIKIT LR IR I BT H A 0P R R R A B R T AR Y B R R
L

H& L 16 s rpad & W I A 1Y 97 R UT R AR i

D BHIZIRCR >

>a=1{la, ), (ci )y (dse), (es WD}
>,= {(a, b, (b, d), (d, e), (e, )}
>a={(a, d, (d, )y (cs &), (es g)};
>,={la, d), d, b, by e)s (es h)}
>s={(a, )y (v Dy (dye)y Ces )y (fu by (byd)y (dy ey (es )}
== {(a, b,y (bod), (dye)s (es )y (fsd)s (dy D)y (by ey (es g)};
> = {(a.0),(asc)s(a.d) s (b,d) s (b,e),(cod)s(coe)s(esh) s (esg)sCes ) (f0) s (fsd))
2) HEREXR >
- ={a, b)), (a, ), Cas d), (b, e), (cse),s (dye)s (es g)y Ces [, Ces B)y, (fFy D)y (fy d)}s
3) MR R~
—.,={(a, &), (a, g), Ca, h), Cas )y by g)s (bs B), (cs )y (cy g)y (¢cs B), (ds g)»
deh)s (fs 2)s (fs @)}
4) HHbCHR # .
#.= {0, . (g D}
5) AT RE I -
L= {b. d)s (c.d)}

’

’

’



5% 2 3 ERIEAE TR A 38 R R Y — B A ¢ 13 -

A EIE T HAE L AP R R AR R R
a b ¢ d e f g h

- > —> —>7 —>7 —>1 —>1i)a
# - <~ i =iy
H — —> 7 — 1 »i(

— — —

-1 1

" J
g
h
HE AR Ny 0TI A 77 AR i B TR ALY e I FE R AN T
a b ¢ d e f g h
- > —> —>i —i —i —ilq
A T e o A A
- =i i i i,
- > —>id
- 9‘ %‘ ¢
-1 —
" v
g
h

A E A H AR LR R M AR N TR R R B AT LA S A P A S Sl O
KA BRI A 70 T — 14 il o X B 2 18] A A2 AR S R R AR A Y 2 ] £ i 22
(A

3 —EMERN

W2 O AR 7T HARMY R L 00 AL TR A 0 B R 0 A T 38 X L AR TR 2
TR RE I T AR LA b SORT L e R 30 B ) ARE R S SR B X L A S R B AT AR SR AR
it AR AR AR 2 [RDHRG A 10 i 25 0
3.1 XLk y R 2 A

EXIGTILY JREBHEE) ®LE-ANETANEHAE.WLEBA ), PN= (P, T; F, M)
—> Petri ., LEFM=L[n][n]&— 3R THENY REBEE n=[Al. MEFM =M[n][n]&—/ 3
TR LB, CEFM=CLal[n]E— DX Y R REBIHERE, T L.L,eAi€{l,.n—1}.j€
{it1,eon) CLAL RN Y R 46 M LEFM 5 MEFM HoK — ook .CL: ][ ]= L[] — ML[:]
Lj]e BIUEZN 4.1 ZBIAE H &b IF BN TEBOAL b (3 4O8 ¢ £ .

FESCO X LR R I R R R BT S R R B OR — B e R BV b A A g 25 08 4
T 2 HE OO BT R R S R Y R

BE LW L R 2 e A R SR

W LEFM=L[n][n]}2— P ET HENY REDBERE MEFM =M[n][n ]2 — D TEANY LT
¥ . CEFM = CLn ][ n ]2 — >R Ho 4™ & 2 34 B

¥i A\ :LEFM ,MEFM

iy 0 LY R R WE A FF CEFM



s 14 - INZR B R A 2 4R CH AR 2 B 2018 4F

OLLALJFRR HER YRR LEFM e R ML RN BB 3 J 2 38 46 B MEFM (1Y
JLELCLL IR A —FOT R W IR B 25 .

@ MR X 9. Z WP Lln[n]#0 MIn[n]. %5 LLALG =ML 86

@ # LLAL 1AM 1 EH AR CEFM . CLalln]J<CLallnJULLLILj 1} s/ /%% LLi L7 JORAF B R B4
CEFM

@ RETURN CEFM

B3 SFREAE N, ME LR AEL = {(<a.c.d, es h>, <a, b, d, es h™>, <a. d.c, e, g>,
<a,d, b, e, h>, <<a, cy ds e, [sb, ds e, K>, <<a, b, d, e, [y d, b, e, g >}, & L MNELFRFAEF
PR, HIB] 245 XS H T e A R P

a b ¢ d e f g h

I —

g
h

3.2 ENREME

Bl 4 SRR N, WE LR, HEL = {<as cs dys es h>>, <a, by ds e B>, <a, ds cs e, g,
<a,d, b, e, h>, <<a, cy ds e, [sb, ds e, K>, <a, b, d, e, [, d, b, e, g >}, & L DWNLEFRIFAEF
23, Wi e 2. 5 3 RAEXT Y R M. v IR EW L E 2. H B A8 iFE b (examine thoroughly) £ ¢
(examine casually) #4) ¥ B9 3E £ 25 # BRAS 1T d (check ticket) W iZ /& FF 47 26 & . {H R A 3 7R a9 2 TR SR e
% . HiE&Ed b(examine thoroughly) ,c¢(examine casually) ,d (check ticket) 5 e(decide) i HIE IR 6 £ . 1
e R AR rh 5 R 1008 b (examine thoroughly) sc(examine casually) 5 e(decide) F/n A HERBE LR, KN
bycod =N TLEM I ERAS 78 H B PTG ), f(reinitiate request) 5 d (check ticket) {20 £ 7E 48 B/
JEEFER R ICER HE 2 R OCR U SEPRiR RIS f 547850 { (0.0 d R IER R X R, Z [
FETE WG S50 00 R ELAEAHIE . BRIGZ Ah . H A R Y 22 [i] B 432 PR 2R OG 28 ) 432 AR O 38 A 78 Ak X5 1 93 in o 17
Bl B B REAR 4 (AR R o R sk A 2T DUAR YA 9 6 B AL HE AT B OE .

——— e

........................... N \‘

Vo g
. |
. I
: !

d A—N: —» e ! pd
start p2 . p3 / : f end
.......... e _ s
A//_/l
___________________ o
—_— - — wmEME2  m——————— LB vA=E]

B2 BE1H0N HREME

Fig. 2 The deviation location of N, in figure 1
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