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Abstract: Objective Traditional conformance detection methods mostly consider the control flow and do not take into
account the impact of data on the conformance checking process in process. To address this limitation, a conformance
checking method based on the directly following rule model (DFRM) was proposed, extending the traditional directly
following model. Methods Firstly, the control flow and data flow of the real process model were respectively transformed
into business process rules from their own perspectives. Then, the control flow rules were combined with the data flow
rules using association rules, and the data rules were processed using satisfiability modulo theory (SMT), ultimately
obtaining the representation based on the direct-following rule model. Then, event logs were extracted from event data,
and control flow alignment was prioritized before data flow alignment to achieve multi-perspective business process
conformance checking. Results The proposed method was evaluated using real medical event logs. Compared with other

traditional methods, the proposed method has better performance in terms of model fitness and F1 score, and the model
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has less execution time due to its simplicity. Conclusion Combining the data perspective with the directly following model

in the form of data association rules provides a new extension direction for the model representation of current business

process software. Introducing the data perspective into the business process solves the problem that existing process models

cannot express some decision requirements related to data, and also takes into account the possible biases of other

perspectives in the conformance checking process.
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1 g 2023.1.19.50 doctor
1 ai 2023.1.110:00
1 bt 2023.1.111.00 Cw
1 di 2023.1.111:20 doctor 56 r r
1 ™ 2023.1.111.30 nurse
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1 bi 2023.1.112.00

5 DiasEs S R r
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AT TSRS R SHM4HE, TP aEs 1000 4
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Fig. 4 Event log
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i 32 47 B[]
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WXL, o DEM S#E 5 Prom ' HE4E ) DFVM
( Directly Follow Visual Miner) ffi{43280, @ 5 s,
J5 1 RS AL Ge 45 il i A A 1) — BOrEARG I (H A
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b 55 YR — B A A 5
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Fig. 5 Directly follow visual miner
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Fig. 6 Multi—perspective process browser
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PIMERAME T T B, BE 2 MRS A 34, DEML J7 ¥ 40 2
WO BRASEF A lk 55 i R B R G B A, PR B TR AR A
KERAAT R P K BE AR FRTE 0.9 2247, SE bR A7 7E
AT, 5 iDHM A L, B R AN, B vk
W15 Sh AL IR 5 5 M AR 25 6, R ARSI 22 0 A 1) — 3K
PR, FLHERGR T R, i/ MET RN 0.838 5, B
SEARTE AT RE P S 48 bR 2 A7 AR PR 2 G L, TR R
T(e) ST F1 4y %48 b5 0547 M5 &, B /2 Fitness 5
Precision (AT fE A8 4 , 0T AR BL— A () 28 6 1
fil, MR R EA R EE, B 7(d) B T & M
PSRRI, 4 BRI T R A B AR Ik g, A
SCHITARXS T iDHM HA B/ P TR, Hox
MR 12 1 TR A R A A R AR K

B9 Ryl H B R/ AT ] B 5 md . AAIET 9
R Y B S H R RN R, A 5 A
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Fig. 7 Impact of noise on conformance results
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Fig.8 Weight of consistency violation of multi—perspective
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Fig. 9 Impact of event log size on execution time
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