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Abstract: Aiming at the problem of high time complexity of the existing process model behavior similarity measurement
methods, which are mostly based on the occurrence sequence of transitions, a kind of process similarity measurement
method based on activities occurrence relationship is proposed. Firstly, the concept of left and right sets are formalized,
and the degree of violation and the weights of left and right sets «, 3 are introduced. According to the transformation
relationship between activities, the values of «, 5 are determined, and the similarities of activities are obtained. Then, the
similarities of all activities in the processes are normalized, and further the processes similarity algorithm (named AOR)
based on activities occurrence relationship is presented, which is used to measure the similarity of business processes.
Finally, an actual event data case is used to evaluate the proposed method. The experimental results show that the proposed
method can correctly calculate the similarity between two different processes, and has better space-time complexity.
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Table 1 Similarity of 10 process models derived from
AOR algorithm

My My M3z My Ms Mg M7 Mg Mg Mg

M; 1 0.71 0.82 0.68 0.74 0.57 0.61 0.32 0.47 0.89
My 071 1 0.37 0.71 0.23 0.26 0.35 0.17 0.92 0.46
Ms 0.82 037 1 0.43 0.84 0.54 0.00 0.27 0.58 0.83
My 0.68 0.71 043 1 0.13 0.24 0.79 0.38 0.65 0.69
Ms 0.74 0.23 0.84 0.13 1 0.81 0.77 0.85 0.28 0.19
Mg 0.57 0.26 0.54 0.24 0.81 1 0.35 0.63 0.59 0.85
Mz 0.61 0.35 0.00 0.79 0.77 0.35 1 0.78 0.96 0.46
Mg 0.32 0.17 0.27 0.38 0.85 0.63 0.78 1 0.00 0.89
My 0.47 0.92 0.58 0.65 0.28 0.59 0.96 0.00 1 0.14
Mio 0.89 0.46 0.83 0.69 0.19 0.85 0.46 0.89 0.14 1
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Table 2 Comparisons with experimental results of
mainstream algorithms

HVEARR IRAEMy, Mo PIARAIE R
SSDT 0.24
TAR++ 0.18
BP 0.19
™M 0.21
AOR 0.23
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Table 3 Performance of algorithms at different scales

FLIBATIN (] /ms

Blais PRI ORI TR ib R
SSDT TMM TAR++ BP AOR
70 12.89/11.53/25.42 38/33/82 154 142 124 217 121
90 7.64/9.03/18.01 40/31/109 189 179 163 246 1.54
140 10.54/10.86/20.77 51/48/137 221 213 198 252 193
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Fig. 7 Comparisons of runtime for different algorithms
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