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Abstract:  Strictly synchronized SPNs (stochastic Petri nets) are very popular in stochastic Petri nets made up of
sub-models. Because of the problem of state space’s explosion, performance analysis of strictly synchronized SPNs
has not been solved completely. Formulas that show performance equivalence of four elementary subnets, which are
sequence subnet, parallel subnet, choice subnet and iteration subnet, are presented. A decomposition approach called
STED (synchronous transition equivalent decomposition) is proposed in this paper and can be applied to SPNs with
one or more synchronous transitions, especially such models with isomorphic sub-models.
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(a) The model before decomposition (b) Sub-Model k after decomposition
(a) 23T AR (b) 7RG T PR k

Fig.1 Before or after decomposition of strictly synchronized models with single synchronous transition
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Fig.2 Sequence subnet and its simplification
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Fig.3 Parallel subnet and its simplification
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Fig.4 Choice subnet and its simplification
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Fig.5 Iteration subnet and its simplification
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Fig.6 Decomposition of strictly synchronized models with K synchronous transitions
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Fig.7 An example of strictly synchronized SPNs
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AR TR R 2 S B R G AT B R K R E BEL Petri SR e 30 AL AL 28 [R] A4 £ SR (481, SCHR
[1~3]), 5k STED 735 B AT V2 S b Y H 15 5.
Table 1 Comparison between the results of STED decomposition and
the precise results of SPNP (M=2,3,8. i=1,2,....M)
1 STED Jy ik iR gty SPNP Rl SR i (1 45 R LR (M=2,3,8.i=1,2,...,M)

No. of MC No. of MC Average tokens Average tokens Throughput
states transitions in Py in Py of Ty
SPNP result 15 32 0.010 132 0.331274 0.050 661
M=2 STED result 4 5 0.010 101 0.333 333 0.050 505
Relative error (%) —0.31 0.62 —0.31
SPNP result 63 192 0.008 299 0.452 247 0.041 496
M=3 STED result 4 5 0.008 264 0.454 545 0.041 322
Relative error (%) —0.42 0.51 -0.42
SPNP result 65 535 524 288 0.005 607 0.629 907 0.028 037
M=8 STED result 4 5 0.005 575 0.632 063 0.027 874
Relative error (%) —0.58 0.34 —0.58

Bost L EIEEA CRPEAARD) (0 R AR A T R B T AR 2 AT 2R A AR I IR R R
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