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Subprocesses Discovery Based on Structure and Activity Semantics
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Abstract More companies document their business operations in the form of process models, and require descriptions of one
process on various levels of detail. Given a detailed process model, business process model abstraction (BPMA) delivers abstract
representations for the same process to achieve particular abstraction goals. A prominent BPMA use case is a construction of a
process “quick view” for rapidly comprehending a complex process. A key problem in this abstraction scenario is the transition
from detailed activities in the initial model to coarse-grained activities. Many researchers have studied the methods of process ab-
straction most of which are based on structure. The structure-based abstraction derives the set of activities to be abstracted from
the original model according only to control flow relations, but not considering the domain semantics, resulting in many process
fragments (candidate subprocess) with incomplete business logicality. This paper bases on the structure of process and activity
semantics to extend every canonical component of the process structure tree from the bottom up. This paper assesses the similari-
ty between the canonical component and all its adjacent nodes to find out the group of activities which is the most similar to the
canonical component. And then it aggregates the generated group of activities to derive the process segments as candidate subpro-
cesses. This paper uses real-running process cases to compare structure-based abstraction method which takes every canonical
component as a candidate subprocess with the proposed method. The results show that the number of the subprocesses with un-
completed business meaning is greatly reduced and the generated groups of activities are more similar to manually designed sub-
processes.
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1. List subordinateElements = new List ( String element, Integer

extractSubordinateElements

count) ;
2. FOR all activities a in activitiyList DO
3. IF a contains dominatingElem then
4 IF type="“Action” then
5 element=a. getBusinessObject;
6. ELSE
7 element= a. getAction;
8 k=subordinateElements. Find(element) ;
9 IF k>0
10. subordinateElements(k). count+ +;
11. ELSE subordinateElements. add(element, 1).
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&k 2 Weight

A F#ICE dominatingElem K& JH type M M J&E TG % 51 £ subor-
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1. List actionList new List(String element, Integer weight) ;

2. List objectList new List(String element,Integer weight) ;

k
3. countSum= 2 subordinateElement(j). count;
i=1

// k R AR AS [ 149 I J& TC R A EL
4. IF type="Action” THEN
5. actionList. add(dominatingElem, 1) ;
6. FOR all elements s in subordinateElements DO
7. objectList. add(s. element,s. count/countSum) ;
8. ELSE

9. objectList. add(dominatingElem, 1) ;



662

Computer Science T MBI Vol. 48,No. 11A,Nov. 2021

10. FOR all elements s in subordinateElements DO
11. actionList. add(s. element,s. count/countSum).
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R TP 8 S ST R 3 AR TR B g A AN AT
— AR /NI RRHEET A L L E RPST B o, 545 53 0 B4
1120 B Sa AT A LY B 0, RPST B A9 JZ B0 h (R
TR 02,

AR ] E X RPST A o A — J2 B b o 380 0 i 47 #8242
I — BRI 9 40 06 1 R B L S R AN 3 BT L HL A oIl 55
LRSS B Y RPST 4l 55 O 8 468 2 v 60 35 A9 47 O 28



PRI, A5 FE T A AT O 08 SR TR AR R BT

663
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# dominatingElem,, MR type;

6. W H B % extractSubordinateElements A i M J& 7T % 7
%= subordinateElements,,

7. PHFT % Weight £ 3 £E 6 & 1 3% actionList e, AL
55X G ICFR I K objectListye, s

8. Imaxsim=0; rmaxsim=0;
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Fig. 2 Generating candidate subprocesses integrating with sese
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Wy it A B b R IR 6 A BRI (SR [ 1] SCHRL 11 10 STk
[13]m eI 1 A5 R i AR AR AL, Hovp 3 AR RS iy L T AL
09 F i AR AN G2y TR E D TR A S L T AR A
Wi T AR L O R R 209 R T AR AL b A Y R R TR 100
PLbE S TEMNMFRAEEERIT. 54b 3 Dt i 8
AR A i B AR, N N B i i R, Y R
7 80 % 95 Z Al ,

SEHRAF PR A — A 3 A N LA R TR
P AR AL (M, M, M) e 8 O of o 1) 200 77 Jee JT B2 24 L )
590 P B 25 4 A A o R A SCHR 13 L S S A5 A Tk A 3
A R IE F IR AR RN AR O IR R R BE S N TR A
VAR Z ) A 45O R 5 AR A X IR 0 3 AR E F AR
TR (M, M M)l 3 1 S 5K 456 19 75 vk A A
B TR L I A UEE SR 43 S 25 AH G RR TT 1 A L B X 4%
A% T R R B BEAT N LI .

FATT I SCBRC 13T rh e SCHY &R 23 A0 S48 B R LL BN T3
SO AR AR S A Bl A O R AR T Y A R AE
HARGH WM,

Precision: H 3125 MUY - H A& N T8 SO0y F O 72 4% Bk
VLA 3k i 1 i R

Recall: A 2l 2E 019 I B AR A T8 U F i BRI
T U F I AR AL

Overshoot: HENAE MW EE FREN T AT . ABTEH
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Undershoot: i % J& T F A~ N ToE X F i (A 27 B
Bl LR LA A% o - T AR TR A A R T A LA

TE A B AR i F R S N T Y+ i 2 2 75 G A
A, SR 9 SR BC I TN 2 TR A B IR DT B3 . 45N I et 4
B B 115 T L 3R 0 SCmk[13 ],

ANZE-DWBETHIATAESE@HETFRE,
PySPN 2N L#EMN FREES  PAS PN & A 3 i & 1
frik ¥ BES, Py €EPy & — 1 AT HE N+ HE,
Py € Pyse— A A BB E R EF IR, PaSPuZ RN &
overlap & X M,

[P0 Py
max ([P, |, |Pyl)

WR P, 5Py Z 18] 05 55 overlap >0, 3 HAFELEH AL A
SR TFIRAEP, € Py 5Py Z A B 55 overlap’ ™ over-
lap , WIFRPA &Py B — DI A K IC AL . 4 bR EL match: Py—
PN 3R [l A~ A T8 SR B2 1Y fe A DG TG S, W SRR 7 7E
MR [l 2 4

Precision fil Recall & X 41T .

> | PuNmatch(Py) |

Overlap=

. Py EP,
Precision=—"—" SR,
P\EI",\
> [Py Nmatch(Py) |
P, €P,
Recall=—"—
2 [Pyl
IJW1EPAT

F {H5E XN Precision 1 Rrecall Wi ME B8 F1 S 35 %5 .
Fe 2 * Precision * Recall
Precision + Recall

Overshoot 1 Undershoot 435l & L #1F .
> | match(Py) — Py |

O } [ 1’1\1 € I)\‘l
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2 [Pal
P,€EP,
> | Pu—match(Py) |
Py EP
Undershoot = ——*
2 | Pyl
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Table 1 Evaluation results of the first part of the experiment

B EX G EME e A

EER
My, M; Ms My M; My M M; M;

FRAR L H 71 77 68 32 31 35 18 20 16
FRAENF ERHBFHME 5.31 6.11 5.72 5.2 4.89 7.1 9.23 8.4 9.11
FoRAEF AR AME 113 103 109 55 71 57 34 27 30
F AR R BOR AN 1 1 1 2 2 3 3 2 3
59 0.31 — — —

Precision 0.15 0.12 0.16 0.45 0.

Recall 0.33 0.34 0.44 0.45 0.53 0.53

F 0.2 0.18 0.24 0.45 0.56 0.39 — - -
Overshoot 0.23 0.19 0.21 0.25 0.34 0.3 — — —
Undershoot 0.44 0.45 0.4 0.19 0.2 0.16 — — —

PG SCHR(13], F R — MR EEWIRR, B4l T A3
TR S5 AN TR 7 AR i R A B . AR
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Undershoot {H (3 PNHERIE2108 0. 18) B BAK T35 F 454 1 H
AR FY Undershoor {8 (3 MEIISEIE 9 0. 43) , BT 3E T
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N SR T AR B 79 5 il i 45 53R S0, R BT — 4
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TEGAIT7 ¥ UL H G B bk B T SR s T A T
R

He TS5 R R 53 T vk 5 A5 T SO D5 i A ) TR R
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3 AR 255 1R SCO7 6 A s A2 IR T AR . #0500
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10% - BB IE 3 % RPST M4 19 A G 1) b B 54 RbR i, HEBR T
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S TR SE B TRATIHE SRR AN AL AN i gl 2R U T
TR AL ) 25 SR AR Ay S 4 20 DB 5 HUH G ER LEANR,
Horfr 2 Wi R AR AL 3 S 4 A IR B 10 A AR SC AR A B 1
AR RS 45 3 AR R 10 ASHSE TAE N R, % AR
UG F) A% 3 T DR Al — 8 N R 23 BT R A L BRI 250 B
TARN GO SL AR A 3l AR A0 0 5 Ui R Al b AT A
SR R 8 TR AR 5 R T AR . s R A X
AN A TR A 1B - U R T A A AR A B R R AR AL

P2 JRAE — 043 5200 5 vk % 3 AR AT DL A B 4% AN 48 AR
1 10 AU [ O (EL R 10 ZHAE BT 25 5 75 B 4 A 48 45 19 56 5
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FONTA IS 50 nge (GROR R BLJR T F T B AH 2 R 9
F1 301 A A 9 8530 MR35 80 89 A B g (FROR A SR IREOR
BT TN LD W Pal +nw —nw RN LTEIER
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ARG8T 09 B 45 B 4 A 8 AR AT R A NI T
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Owershoot ™ = P
person € Group E |PA|
P, ep,

> n
" Nadd
Undershoot * = 3 PA€Ps /
person € Group Z ( ‘ PA ‘ Jrnudd T Nget )
P,EP,
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| Group|
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Precision™ = S) 0 Pach __|/IGroupl
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PyEPy
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Table 2 Evaluation results of the second part of the experiment

1 A7 My M; Mg

F AR 21 27 22
FRANT AKTHE 9.7 5.33 4.92
FRET KR AME 47 54 39

TR A R R NME 2 2 2
Precision”™ 0.76 0.51 0.31
Recall ™ 0.76 0.53 0. 44
F* {4 0.76 0.52 0. 36
Owershoot * 0.24 0.34 0.17
Undershoot ™ 0.24 0.22 0. 35

Xof 4B 7 AR AR A M, 250 55 B3R I A B O R O
EFATEXWFHRE . EFREATY BENTFRE. G5
B R 2 AT AR AR v B[R] — 4R AR X 4 (R x50, H ik
R BB kRS SESE AR 4 kAT R A AT M ES N,
2 B A 4 Y B T IZ T TR R R A AAT R .

TESS A STUR 5 R T R AR L BT T B Bk X A
AT PR E AT SR ST SR L TS A R 1
ek BT DT FAEIE G 0 F TR, 3R & BUAR 2 T R 2 3
R AR E T O TE R AT R A TE A AR R

LEHAE A SCIE Tl S5 AR A AL 4 3 45 1Y 4 A AR AR
B9 RPST B, B AR v 350 2 b 157 A0 370 7 - BB ) o 1 SR i
G55 T DR 00 AR 2 MR M AR U L R B A 1 R S A
MLRAT AR GAIE TR GT HES IFNT BN A
B F G R 22 I ) T SCOR L4 0 e AL R ) 32247 Ry 4R A
AT BRI g3 2 2 S AR HE R R A 04T N OE 5 Z R A R BUR
AR BEAE ik U AR . FRATTIE Sk R 1 U R R Bk
TE5 4 i 5 75 vk O RPST A b &g A4 5 o 30 4 1 R 00 38+
AR A H P45 6 o SR 5k A S 9 0 HG A T, MR A
B — L2 FR R TAER Jrin) .

BT T4 9 07 W 3 T RPST M, F B A5 B4 & b5
WA PE AT Y R A AR, 515 05 J5 45 B ik T AR 4B K
K4/, I BN SR g5 bl DL L 5 A TR 8y 7 o 12
B . R RAEFEAR 2 N % s T F BRI R Rk &
B, B N R R T R I Sk & B AT A L mi A U B A
AR 381 F A7 Jy B3 28 A5 B AR AT O 1 18 SR ST T RN 1%, 4 fif
Wt Gl AH AL LR SCF L i 1R SR AT AR A S HL
A S, A5 30 TR B 04 TR B A S IR i e R AT N —
L TAERRGR NI I 2Z — s % T )5 3, Ui I TR A R A B,
BRARTZRNTHEZRE AT LA STHER[30]42 i 19 JL
Fofr 3 Rt B 200 Ay 4 1) O vk R AR B0 S R MO U IR R A )
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S, NTEIE R MR B2 M BN 2 &L MR
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