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The Study on the Deadlock Avoidance using the DAPN and
the Adjacency Matrix

Yu-Jin Song - Jong-Kun Lee

The Flexible Management System (FMS) consists of parallel and concurrent machines, pieces of equipment, and
carrying systems classified as buffers, tools, and routers, respectively. The concurrent flow of multiple productions
ina sys.tem is competed with one another for resources and this resulting competition can cause a deadlock in FMS.
Since a deadlock is a condition in which the excessive demand for the resources being used by others causes
activities to stop, it is very important to detect and prevent a deadlock. Herein a new algorithm has been studied
in order to detect and prevent deadlocks, after defining a relationship between the general places and resource share
places in Petri nets like as DAPN: Deadlock Avoidance Petri Net. For presenting the results, the suggested algorithms
were also adapted to the models that demonstrated FMS features.

Key words : Deadlock, DAPN(Deadlock Avoidance Petri Net), FMS(Flexible Manufacturing System), Adjacency
Matrix, Algorithm
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Algorithm:

int main()

{

n=the number of resource sharing places;

Define value of resource state table, SV, according
to the definition 11;

While(exist values of SV))
{
result=Detection(the values of SV, n);
if (result==0){
i—H—;
continue;
else
Avoidancel(the value of SV, result);
}
If (value of initial resource sharing places in table !=
value of final resource sharing places in table) {
Cout << "This net is UNBOUNDEDNESS";
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Avoidance2();

}
}
Detection(the values of SV, 3
{
for(r=0; r<=4 r++)
if (SV; of the » < 0) {

cout << "This net is deadlock”

return 7,

}
}
Avoidancel(the values of SV, r)
{

H(rSVio1)=#(rSVi_y) = #(rSV);

Compute values of resource state table according to
Definition 11 again;

}

Avoidance2()

{

value of final resource sharing places =
value of initial resource sharing places;
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