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Abstract.  A panoply of modeling formalisms, based on 
the paradigm of Petri nets is overviewed and their appli-
cation to modeling, simulation, and optimization of dis-
crete event systems with alternative structural configura-
tions is discussed. This approach may be appropriate for 
the development of decision support systems for the 
design process of discrete event systems. The motiva-
tion, definition and an example of application is provided 
for several formalisms that include a set of exclusive 
entities. A practical methodology and the main ad-
vantages and drawbacks of the application of these for-
malisms to the calculation of quasi-optimal values for the 
freedom degrees in the structure of discrete event sys-
tems in process of being designed is addressed. 

Introduction
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1 Alternative Petri nets 

1.1 Motivation 
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1.2 Definition 

SR R Rn

i SR n 
ii ∀ i j ∈ ≤ i j ≤ n i ≠ j Ri Rj ∈ SR

Ri ≠ Rj Ri Rj

iii ∃ Rk ∈ SR Rk

Rk Rk

1.3 Examples 

2 Compound Petri Nets 

2.1 Motivation 

2.2 Definition 

Rc P T Sstrα Svalstrα

i P T

ii P T
iii T P
iv Rc

v  Sstrα ≠ ∅ Rc

vi Svalstrα
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2.3 Examples 

3 Alternatives Aggregation Petri 
Nets 

3.1 Motivation 

3.2 Definition 

RA

RA P T SA

i  P, T, 
ii  

iii  SA a a an ∃ ai i ∈ ≤ i ≤
n ∧ ∀ j≠i aj SA

SA ≠ ∅ SA n
iv  T a an

t 
t

3.3 Examples 

4 Disjunctive Colored Petri Nets 

4.1 Motivation 

ad hoc

4.2 Definition 

R N

CPN P, T, F, , , V, , ,
i P T

ii F ⊆ P×T ∪ T×P 
iii
iv

∃ SC SC ∈
∃ c C C ∈

C c ∈ ≤ c ≤ C
v V v

∈ v ∈ V
vi  P

vii  T EXPRV 
t t

viii  F EXPRV 
a 

a p MS p 
a
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4.3 Examples 

5 Advantages and Drawbacks 



 Latorre-Biel  et al.     Modeling, Simulation, and Optimization with Petri Nets 

 80 SNE 26(2) – 6/2016 

ON

Table 1: Summary of main characteristics of the  
formalisms presented in this document  
with regard to three key concepts. 

6 Polytypic Sets of Exclusive 
Entities 

6.1 Motivation 

6.2 Definition 

D
n

D
D

D

n SR R Rn

D Sx X Xn

i Sx

∀ i j ∈ i ≠ j ≤ i j ≤ n
ii Xi ≠ Xj

iii Xi Xj

iv ∃ Sx → SR SR R Rn

D
∀ Xi ∈ Sx ∃ Xi Ri ∈ SR

∀ Ri ∈ SR ∃ Ri Xi ∈ Sx

D X Xn

i)

ii ∀ i j ∈ i ≠ j ≤ i j ≤ n Xi ≠ Xj

iii) ∃ Sx Sx’ ⊆ ∀ Xi ∈ Sx Xj ∈ Sx’

Xi ≠ Xj

iv) ∃ → SR SR R Rn

D
∀ Xi ∈ ∃ Xi Ri ∈

SR ∀ Ri ∈ SR ∃ Ri Xi ∈

p
xS

p
xS

p
xS

p
xS

p
xS

p
xS

 Size rate 
Modelling 
easiness 

Practical 
tools 

Set of alter-
native PN 

Usually  
largest 

Intuitive No 
restrictions 

Compound 
PN 

Small with similar 
incidence matri-
ces 

Easy with similar 
incidence matri-
ces 

For 
parametric 
Petri nets 

AAPN Small with shared 
subnets 

Easy with shared 
subnets 

Allowing 
guards in 
transitions 

DCPN Small with shared 
subnets 

Easy with shared 
subnets 

For Colored 
Petri nets 
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6.3 Examples 

7 Optimization with Petri Nets 
as Disjunctive Constraints 

k ∈ k n SR

k k

8 Conclusions 
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