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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. 

 
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). 
 
4.8 Pipeline computers 
 
The functionality of pipeline computers can be easily modelled and analyzed in 
terms of Petri nets. Simple linear pipeline computer consists of linearly arranged 
stages, in which each stage has an input register and an output register. A stage 
gets turn to be active and to perform a task if its input register contains data 
(input register is full) and output register contains no data (output register is 
empty). A stage sends the results to its output register, if it is empty, then to 
input register of the next stage, if it is also empty. Then the next stage becomes 
active and performs useful job on operands stored in its input registers. In 
pipeline computers multiple stages can simultaneously be active and perform 
tasks each according to own logic.  

A Petri net in Fig. 32 fully describes the functioning of pipeline computer. 
First, stage 1k −  performs task if input register 1k −  is full (there is a token in 
related place) and if output register 1k −  is empty (if there is a token in related 
place) As soon as stage 1k −  completes the job the results will be sent to output 
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register 1k −  (a token will be added to corresponding place), then to input 
register k (a token will be added to corresponding place), then stage k will 
become active and starts performing task, etc.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 32. A Petri net model of pipeline computer. 
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