W46 % 45 31 it = Bl 2 # Vol. 46 No. 3
2023 4F 3 A CHINESE JOURNAL OF COMPUTERS Mar. 2023

BHAVSRERBEZRESRETMG

KD ZE4#HY ¢REY B O£ Eis”
VOURI TR AR SRR IR W 255000
PONARM T RFERA S FTEERE LK i 255000
VAURBHHE R AR S TR IR H8 266590)
D OBERAF AR L 100084)

pd

OB BHLASRETES AU EES U AR R 58— T h B UG 8 A 55 TS A 4
b 55 IR 5 A Pk S 43R P LA S A AT i PR — TR I HLA 5 A IO A 55 BOR AN B R A R A
Aol TR YRR 2 8 o A ol 55 1R SR AT I AR R AR Y H R g R R I T — B A S Or s AT L RS
BV R 42 4 B AR AN S AR B LU H RS2 A L T0 W AT 28 b B B A D 5 A AR 42 IR R R A SCER X it ) A Y —
il it 21 20N 55 It R AR LS 4 7 s T ST R O A Y TR S 4 0 R MEAT B L ZUA b o5 W AR A RS A 5 R E X
AL = Fif e 2D () Pp RIS, I 4 1 R W BT 0 L9240 AL 01 F B ) A58 5 P 2% A 2 LA L A A A b ] A X 4
A5 B 42 R B 2 SO 55 TR AR AR Y 5 B R AL S8 B4 5 TP A I AR R 4 A B R AR A S B R Ak R Y B 2 41
b 5 9 AR AR SO e YA [ ) AL D 55 R S 5 A S A O ik AT LR, SR R AR SCHR AR O i
R A AT A

KB Petri W ARSI AL R FH 4 H & 5w EAs
hEESES TP301 DOI 2 10.11897/SP. ].1016. 2023. 00643

Discovery and Evaluation of Cross-organization Business Process Models

LIU Cong” LI Hui-Ling” ZENG Qing-Tian” DUAN Hua” WEN Li-Jie"
Y (School of Com puter Science and Technology s Shandong University of Technology s Zibos Shandong 55000)
2 (School of Electrical and Electronic Engineering » Shandong University of Technology. Zibo, Shandong 255000)
D (College of Com puter Science and Engineering » Shandong University of Science and Technology s Qingdao s Shandong — 266590)
Y (School of Software s Tsinghua University » Beijing 100084)

Abstract In a cross-organization business process, organizations need to collaborate with each
other to complete missions that cannot be handled by a single organization. Due to the complexity
and geographical dispersion of cross-organization business processes, the construction is a time-
consuming and error-prone task that requires practitioners to have extensive experience and busi-
ness background. Process mining provides an automated method for model construction by analy-
zing event logs collected from the execution of business information systems. However, tradi-
tional process mining technologies only support model discovery of a single organization, and can-
not effectively deal with the problem of cross-organization business process mining. To solve this

problem, a cross-organization business process model discovery method is proposed. More specif-
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ically, it first extends existing process mining methods to discover business process model of a

single organizations. Then, three typical collaboration patterns among organization and their cor-

responding discovery algorithms are introduced. Next, process models and collaboration patterns

are integrated to obtain a global cross-organization business process model. Finally, the tradition-

al quality evaluation metrics and the fitness of collaboration pattern are invented to quantify the

quality of discovered cross-organizational business process models. By comparing with the state-

of-the-art process discovery techniques using four public cross-organization business process ca-

ses, the effectiveness and applicability of the proposed approach is illustrated.
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tends existing process mining methods to discover business
process model of a single organization. Then, three typical
collaboration patterns among organizations and their corre-
sponding discovery algorithms are introduced. Next, process
models and collaboration patterns are integrated to obtain a
global cross-organization business process model. Finally. a
set of evaluation metrics are invented to quantify the quality
of discovered cross-organizational business process models.
By comparing with the state-of-the-art process discovery
techniques using four public cross-organization business
process cases, the effectiveness and applicability of the pro-
posed approach are illustrated. Based on the above-mentioned
steps, a holistic discovery and evaluation approach for cross-
organization business process model is proposed. This work
broadens the application of process mining techniques to a

multi-organization collaboration scenario.



