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The Study on the Deadlock Detection and Avoidance Algorithm
Using Matrix in FMS
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Abstract : The modern production systems are required to produce many items. This is due to the fact that society has become more
complex and the customers’ demands have become more varied. The demand for complex production systems of various purposes,
which can flexibly change the content of work, has increased. One of such production systems is FMS (Flexible Manufacturing
System). Limited resources must be used in FMS when a number of working procedures are simultaneously being undertaken
because the conditions of stand-by job processes cannot be changed. Researchers are currently being conducted to determine ways of
preventing deadlocks. In this study, we proposes the algorithm for detection and recovery of a deadlock status using the
DDAPN(Deadlock Detection Avoidance Petri Net). Also, we apply the proposed algorithm has a feature to the FMS.

Keywords : DDAPN, FMS, deadlock, detection, avoidance, matrix, petri net, resource share place, algorithm
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int main()
{
fint n, m, JOB;
i = the number of resource places;
m = the number of B_step + the number of A_step + 1;
JOB = the number of JOB,;
int array[n]{m];
iint j=0;
while (j <=m-1)
{
j = Detection(n, m, JOB, array);
if <=m-1)
Avoidance(j, n, m, array);
}
refurn 0;
B
1int Detection(int n, int m, int JOB, int &array)
{
inti,j, k;
for (=0 ; j<m;j+h)
{
intk=0;
for(i=0 ; i<n ; i++)
{
iftarray[i][j] < 0)
k=] array[1][j]|;
}
if (k=JOB)
{
cout << “This DDAPN model is DEADLOCK STATUS”;
cout <<*inB_step(” <<(j-1)/2+1 <<*Y”;
retum ;
}
}
if (array([0][0] = array[O][m-1] || array[ 1][0] != array[1][m-1])
{
cout << “This DDAPN model is UNBOUNDEDNESS”;
return m-1;
}
cout << “This DDAPN model is not Deadlock status™;
retum m;
)
int Avoidance(int j, int n, int m, int &array)
{
inti, k;
for (i=0; i<n ; i++)
{
iftarray(i][j-11<0)
array(i][j-2] = array(i]j-2] +1;
}
reconstruct the resource state table by (definition 4);
retumn O;

}
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Fig. 12. Steps for the algorithm of the fig. 11.
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Table 5. Modified resource state table of the fig. 9.

Resource 2719

Share 2ol abel B _stepl | A stepl | B step2 | A step2
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Fig. 13. My after application of the table 5.
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