e Deadlocks in a network
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Consider a system of n processes and m different types of resources. Let us define
the following vectors and matrices:

Resourge = (Rl 505 Ry total amount of each resource in the system
Available = (V|.V,, ..., V) total amount of each resource not allocated
to a process
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Claim = GoEoT o requirement of each process for each
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Allocation = . . ) 7 current allocation
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Figure 6.8 Determination of an Unsafe State
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(b) P1 requests one unit each of R1 and R3
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(d) P3 runs to completion

Figure 6.7 Determination of a Safe State
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Figure 6.9 Example for Deadlock Detection
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We can use Figure 6.9 to Justrate the deadlock detection algorithm. The algo-
rithm proceeds as follows:

1. Mark P4. because P4 has no allocated resources.

2. SetW =(00001).

3. The request of process P3 is less than or equal to W, so mark P3 and set
W=W+(00010)=(00011).
4. No other unmarked process has a row in Q that is less than or equal to W.

Therefore, terminate the algorithm.

The algorithm concludes with P1 and P2 unmarked, indicating that these
processes are deadlocked. :



