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Abstract  High-performance computing based on parallel programming is used in many fields and
correctness is the basis of parallel programs but parallel programs are more difficult to verify than the
sequential programs because of their complexity. Thus it is necessary to model them. Petri net is often used
to model the parallel program and most research work verifies the program from the point of view of Petri
net. In this paper the message-passing parallel program is transformed into Petri net model firstly and the
structural properties of it are studied on the program’ s ground. It is proved that for a concurrent correct
parallel program’ s model its Petri net model is strongly connected and satisfies controlled siphon property

each of its process-subnets is conservative and each of its transitions belongs to a support of T-invariant.
Two examples one is a simple point-to-point non-blocking communication and the other is a producer-
consumer system are given to show the applications of these properties in verification of the parallel
program. These properties can be used in beforehand verification of the parallel program and this method
avoids state explosion caused by verification with dynamical properties. Thus it can improve the efficiency

of program design and verification. This method can be generalized easily.
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DoSomethingElse
MPI _Wait & request & status

else if rank ==1
MPI_Irecv recvbuf count MPI_INT 1
tag comm status & request
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MPI _Wait & request & status
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case' consumer’ MPI_Recv request while 1

2 88 comm status2 MPI _Send request 1 88 comm
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High-performance computation based on parallel computing has been the third underpinning of scientific researches and it is used in many

areas such as embedded systems weather broadcasting and petroleum exploration and development and so on. Correctness becomes more and

more important in these areas where the programs must be correct rather than possibly correct whereas it is more difficult to verify them than

sequential ones because they become more complex. The previous methods put emphasis on prevention or detection of one kind of errors as

deadlock livelock insufficient message
program’ s model

messagepassing parallel program by Petri net

sole message and dead statements and they seldom paid attention to the property of the parallel
which leads to ignore an error while preventing or detecting another. On the program’ s ground we try to model the

and study the structural properties of a concurrent correct program including strongly

connectedness S-invariant T-invariant controlled siphon property and conservation. Then all the abnormal phenomena can be detected by

means of validating the parallel program’ s model.
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