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A Resource-aware Log Repair Method Based on Consistency Checking
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Abstract: Objective Log repair is one of the main research topics in business process management. When business
process models include resource constraints, control-flow-based process modeling techniques and traditional control-flow
repair methods struggle to detect issues from a resource perspective in the model. Therefore, a resource-aware log repair
method based on consistency detection was proposed. Methods Firstly, the process was modeled using Petri nets, and
then the resource perspective was integrated into the existing Petri net to form a resource-aware Petri net of the process.
The association between activities and resources in the process was established. Then, deviations between the control flow
and data flow of the generated event logs were analyzed using alignment methods, and finally, event logs with resource
data anomalies were classified and repaired. Results The feasibility of the method was verified by integrating the daily
operation process of the fully automated urban rail driving system with the fault handling process, and the composite fitness
was extended based on trace fitness. This fitness can calculate the comprehensive impact of the control flow perspective
and the resource perspective on model fitting. Compared with traditional repair methods limited to control-flow alignment,
the proposed method achieves higher composite fitness and better results in log repair. Conclusion By using process
modeling techniques with added resource constraints and extending traditional log repair methods, which focus only on
control flow, to the data flow aspect, potential data anomalies from a resource perspective in the process are no longer
ignored, expanding the scope of log repair and helping to address potential resource-related issues in logs.
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Fig.1 Petri net with malfunction scenario process
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Table 2 Different dimensions of log anomalies
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Algorithm 1: BEHE
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(1) begin

@ | L« {} /* MomuHmFEHEE */
@) | flag « false /x EWELE */
4) | foreach 7+ 0to [L| do
® it M; U A (L) then
(6) foreach i+ 0 to |Z| do
(1) if (m1(Ln)a) = X; then
() flag < True
© break /* Z5HZIEIR */
(10) end if
(11) end for each
(12) end if
/% B Ly, HRMF */
(13) if flag = True then
(14) foreach j« 0 to |L,| do
(15) if L,’.resource # X .resource then
(16) ‘ repair(Ly’ .resource)
an end if
(18) end for each
(19) L'+ LL,
(20) end if
(21) end for each
(22) return L'
(23) end
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