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Generalization Calculation Method Based on Petri Net Model
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(College of Computer Science and Engineering, Shandong University of Science and Technology,
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Abstract; In this paper a generalization computation method based on generalization automaton was proposed to
overcome the dependence of existing generalization algorithms on the probability distribution and the high time com-
plexity. Taking the marking in Petri net as the state of the generalization automaton and learning the idea {rom
process tree algorithm that the more times the node is visited, the more reliable it is, this proposed algorithm did not
rely on Bayesian assumptions. The fully fit event log was replayed on the process model and a generalization automa-
ton was constructed according to the change of marking states, whose visit times and firing set of activities were re-
corded. It is found that the higher the ratio of the visit times to the number of fired activities, the more reliable the
state is, and the smaller the likelihood of firing new activity when the state is visited next time and thus the higher
the generalization. The correctness and practicality of the proposed algorithm was verified by the simulation experi-
ments which compared it with other classical algorithms.
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EX 1(Petri PO & A HESHES LT A K Petri ME—PI04 N=(P.T.F,a-M.m,.m,),
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JEWARRR I om, REEHRAR I sa: T—>A J&— 05 28 3 We 59 21 75 30 i PR %K.
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extra offering F£1 E1Petri NERWEHEE
Tab.1 An event log of the Petri

4

net model in Fig. 1

register p3 offers validate
@4, 4.[’_.0_.[’_. 1D Trace Frequency
1 2 3
r i - P decide 1 abeefli 356
risk analysis
‘ﬂ 2 abecdbcfi 174
u archive
p2 P8 16 3 abcefghebcfi 53
objection .

p6 P9 4 aebcfi 29

5 abecdbcefghebefi 13

. 6 aecfi 1

1 PNAGERRE Petri MRS
7 abecbcfi 1

Fig. 1 A Petri net model of personal loan process
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Generation(N,L) =1 —
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XPZACRE AL Y B — AR S, € SL AT, £ RS S, BIBUTRIREC NT, 3275 378 Petri [0 4 51 H
WG TERES S, IR R AT Sh G, N TPk BB 0 Mg S, 25 NT. € NT i 4 [ NT, [ =1,
XEGHM. KR S, €S HINT, & NT A Z% 44 7] i 3 2 09 RS R A Z A6 B sh Pl i e s — IR
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1.S<{sy}s SE<~, AT, NT<;

2. a(L)<—alignment(L,N) ;

3. for all s€ (L) do

4. forall e€os do

5 if(s;[e>>s;) then

6. if(s; € S) then

7 S<-(SU {s;1);

8. AT, <1;

9. AT<(AT U{AT,});
10. else AT, < (AT, +1) ;
11. end if;

12. end if;

13. if(NT; ¢ NT) then

14. NT,~{e};

15. NT<-(NTU({NT:});
16. else NT.<(NT;U{e});
17. end if;

18. if((s; 5 ey 5;) &€ SE) then
19. SE<-(SEU{(s;s e 5,013
20. end if;

21.  end;

22. end;

23. GA<(S.SE,AT.NT.T.s,) ;

24. return GA;
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Fig.2 The generalization automaton
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HAMEE . BASMHEEA 500 % 1’1 Log Traces  Traces  ZEvents  Length
(# Traces), H & H & B & [6 i % I 500 29 3 656 1-9
(# Traces') . F } %t ( # Events) | 3 i) K J&F L2 500 29 1972 112
(Length) R[Al, I B, MEFHFMFHE L3 500 33 5 325 2-15
4 T M 7 AR TR A bR IR S IR S 0 n] [ L4 500 43 5 967 1-18
KAz A BE e S .l AR S5 ] DL 5 L5 500 A7 6429 2-21
UE 0 2 13 AT TR 4 S 2 e i > b -
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Fig. 3 Generalizations of different event Fig. 4 Computation time

logs in the same model
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