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4.4 Producers-consumers problem with priority 
 
The net shown in Fig. 27 represents a producers-consumers system with priority, 
i.e., consumer A has priority over consumer B in the sense that A can consume as 
long as buffer A has items (tokens), but B can consume only if buffer A is empty 
and buffer B has items (tokens). It has been shown that this system cannot be 
modeled without introducing a new kind of arc called an inhibitor arc. An 
inhibitor arc connects a place to a transition and is represented by a dashed line 
terminating with a small circle instead of an arrowhead at the transition, like the 
arc from 3p  to 7t , in Fig. 26. The inhibitor arc disables the transition when the 
input place has a token and enables the transition when the input place has no 
token and other (normal) input places have at least one token per arc weight. No 
tokens are moved through an inhibitor arc when the transition fires. A class of 
Petri nets with inhibitor arcs is referred to as extended Petri nets. The 
introduction of inhibitor arcs adds the ability to test “zero” (i.e., absence of 
tokens in a place) and increases the modeling power of Petri nets to the level of 
Turing machines. 
 
 
 

 
 
 
 

Fig. 27. An extended Petri-net representation of a producers-consumers system with priority. 
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4.5 Synchronization control 
 
In multitasking operating system multiple processes oftenly need to get access to 
a shared resource such as commonly used file, variable, printer, scanner, etc. If 
this is the case, a task manager decides whos turn it is to be in critical section (a 
fragment of the program in which a process requests shared resource). Letting 
one process to be critical section and forbidding that for another process is called 
mutual exclusion. Put in other words, mutual exclusion arises when while one 
process is using a shared variable, or file, other processes are executed from 
doing the same action. If we could arrange matters such that no two processes 
were ever in their critical sections at the same time, we could avoid race 
conditions. 
 

 

Fig. 28. Petri net model of mutual exculion. 
 
 A Petri net preventing mutual exclusion between two processes is shown 
in Fig. 28. Obviously, if one process is in its critical section another should wait 
outside its critical section until former executes task related its critical section to 
completion. 
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Fig. 29. A Petri net representation of a reader-writer system. 
 
 A slightly modified form of mutual exclusion problem is, so called, 
readers-writers problem. A Petri net in Fig. 29 represents a readers-writers 
synchronization, where the k  tokens in place 1p , represent k  processes 
(programs) which may read and write in a shared memory represented by place 

3p . Up to k  processes may be reading concurrently, but when one process is 
writing, no other process can be reading or writing. It is easily verified that up to 
k  tokens (processes) may be in place 2p  (reading) if no token is in place 4p , and 
that only one token (process) can be in place 4p  (writing) since all k  tokens in 
place 3p  will be removed through the k -weight arc when 2t  fires once.  
 
4.6 Communication protocols 
 
Communication protocols are another area where Petri nets can be used to 
represent and specify essential features of a system. The liveness and safeness 
properties of a Petri net are often used as correctness criteria in communication 
protocols. The Petri net shown in Fig. 30 is a very simple model of a 
communication protocol between two processes.  
 



WEEK 5  - APPLICATION OF PETRI NETS 

36 

 
Fig. 30. A simplified Petri net model of a communication protocol. 

 
4.7 Parallel activities 
 
Parallel activities or concurrency can be easily expressed in terms of Petri nets. 
For example, in the Petri net shown in Fig. 31, the parallel or concurrent activities 
represented by transitions 2t  and 3t  begin at the firing of transition 1t  and end 
with the firing of transition 4t . In general, two transitions are said to be 
concurrent if they are causally independent, i.e., one transition may fire before or 
after or in parallel with the other, as in the case of 2t  and 3t  in Fig. 31. 
 

 
 
 

 
 

Fig. 31. A Petri net (a marked graph) representing deterministic parallel activities. 
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Note that each place in the net shown in Fig. 31 has exactly one incoming 
arc and exactly one outgoing arc. The subclass of Petri nets with this property is 
known as marked graphs. Marked graphs allow representation of concurrency 
but not decisions (conflicts). 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 


