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Abstract - In this paper, the author proposes a synthesis method of Petri Nets using latches circuits. Using a 
Petri Net graph, will be deducted the input and output matrix values. These values will represent the inputs 
respectively the outputs of the  latches circuits. It can be observed that the entire system will be design as an 
asynchronous sequential circuit using latches circuits (Flip Flops). These circuits has no clock input signal, 
so the entire digital system will be asynchronous, with no clock. It will transit on to next state only when new 
inputs signals are changed. The method presents how can be reduced the synthesis of asynchronous digital 
systems from Petri Nets graphs to latches  - flip flop circuits  design. 
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I. INTRODUCTION 
 
 The Petri nets networks are represented by graphs. It is said that a graph is 
completely defined if there are known all his nodes and arcs, figure 1. 

 
 Figure 1 
 
 The Petri network is composed by C=(P,T,I,O) where NiPp i ...1, =∈  represents the 
processes, LjTt j ...1, =∈  the transitions, I and O input – output matrix. These matrix 
represents the description of the input – output transitions from the processes on Petri 
network. Every line from the matrix represent a transition, every column represent a 
processes. The links between them represents a weight, W. If there is a connection W=1, 
if no, W=0.  
 Petri nets are used to design different digital systems. For a good design, the Petri 
network must be safe – states cycles not allowed. 
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II.  METHOD DESCRIPTION 
 
The network is safe, so we will assign on every process a latch circuit. On every transition 
ti will be assigned an event e i. It is also possible to assign on every transition a state s i.  
Let’s consider the Petri nets graph described like in figure 2. 
 

 
 Figure 2 
 
The Petri nets graph from figure 2 consists of 7 processes – states (P) and 7 transitions 
(T).  

- on transition T1 enters P1, P6 and P5 processes and out P2 and P4 processes.  
- on transition T2 enters P2 and out P3.  
- on transition T3 enters P3 and out P4. 
- on transition T4 enters P4 and out P5. 
- on transition T5 enters P4 and out P3. 
- on transition T6 enters P3 and out P2. 
- on transition T7 enters P2 and out P3 and P6. 

 
Using figure 2 we will make the input matrix and output matrix for the Petri net system, (1). 
 
 

I= 

0000010
0000100
0001000
0000100
0000100
0000010
0110001

 (1) 

 
 
 
 
 
 

ANNALS of the ORADEA UNIVERSITY. 

Fascicle of Management and Technological Engineering 

 419 



 3 

O= 

0100100
0000010
0000100
0010000
0001000
0000100
0001010

 

 

I+O= 

0100110
0000110
0001100
0010100
0001100
0000110
0111011

 

 
 
Next, these matrix will be used to design the asynchronous sequential system with latches 
circuits. Every “i” column is connected to out Q of the J-K latch, every ti line represent the 
transitions performed by the system. When a transition is done, the marked point 
associated with it will be deleted. When a marked point is assigned on system, the J-K 
latch is on the first state, 1. When the marked point is deleted from the system, the J-K 
latch is on the second state, 0, figure 3 . 
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Figure 3 
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The J-K inputs of the latch circuit has the same wire, when a 1 logic value is present, the 
latch change it value, transit to next state. The latch design during transitions is described 
on figure 4. 
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 Figure 4 
 
From figure 4 can be deducted that design of a Petri net can be done with an OR network 
gates connected to 7 J-K latches circuits. Also it can be implemented with a PLA 
(Programmable Logic Array) circuits.  
Initially, the J-K latches must be reset (clear marked point) and then set (set marked point), 
like in figure 5. 
 

 
Figure 5 
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The final implementation of the Petri net system using J-K latches and logic gates is 
shown on figure 6. 
The entire digital system works asynchronous, means that it transit on to another state 
only if the inputs variables change.  
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Figure 6 

 
 
III.  CONCLUSIONS 
 
The synthesis method presented on this paper can be successfully applied on systems 
described with Petri nets graphs, it is a hardware design of the Petri network. 
When the system who need to be designed is too much complex, the described method 
become too hard to implement. In this case, the system must be implemented using state 
machine algorithm.  
 
 
 

ANNALS of the ORADEA UNIVERSITY. 

Fascicle of Management and Technological Engineering 

 422 



 6 

IV.  REFERENCES 
 
[1] Alexandru Valachi. Tehnici Numerice si Automate. Editura Junimea 1996. 
 
[2] C.R. Clare. Principles of Fundamental Logic Design. New York 1995.  
 
[3] Chris J. Myers. Asynchronous Circuit Design. John and Soons, Inc. 1995. 
 
[4] Cl..Seitz. Graph representations for logical machines. PhD thesis, MIT, Jan 1971. 
 
[5] Eric G. Mercer. Petri  nets. Correctness and Reduction in Timed Circuit Analysys. Electrical and 

Computer Engineering of Utah, dec. 2002. 
 
[6] Jordi Cortadella, L. Lavagno, A. Yakolev. Hardware Design and Petri Nets. Advanced Tutorial. 

Department of Computer Science University of AARHUS, Danemark, June 2000. 
 
[7] Mihai Timis. Analiza si Sinteza Dispozitivelor Numerice. Aplicatii. Editura Performantica, Iasi 2003. 
 
[8] Murata T. Petri nets: Properties, Analysis and Applications. In Proceedings of the IEDD, Vol. 77, 

No.4, 1989, pp.541-580. 
 
[9] M.Leca. Contributii în Aplicarea Formalismului Retelelor Petri la Conducerea Sistemelor de 

Protectie si de Comanda din Electroenergetica. PhD thesis, Iasi 2003.  
 
[10] S.H.Unger. Asynchronous Sequential Switching Circuits. Wiley Interscience, New York, NY, 1969. 
 
 
 

ANNALS of the ORADEA UNIVERSITY. 

Fascicle of Management and Technological Engineering 

 423 


