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Dead Lock

Resource |1

DeEADLOCK
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Dead lock is situation where a set of processes are
blocked because each process is holding a resource
and waiting for another resource and waiting for
another resource acquired by some other process
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Deadlock Characterization

1.Mutual Exclusion
2.No Preemption
3.Hold&Wait

4.Circular Wait & Resource wait
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Deadlock Characterization
Mutual Exclusion

v"One or more than one resource are non-
sharable(Only one process can use at a time)

For Example :-

Pl P2

R1 R2
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Deadlock Characterization
No Preemption

FIrorionss

v'Once a process has obtained a resources the
system cannot remove it from the process
control until the process has finished using the
resource.

R1

R 2
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Deadlock Characterization
Hold & Walit

FIrorionss

v’ A process holding at least one resource is
waiting to acquire additional resources held by
other process.

e |

R2
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Deadlock Characterization
Hold & Walit
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v'The processes in the system form a circular list
or chain where each process in the list 18

waiting for a resource held by the next process
in the list.

R1
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Resource-Allocation Graph

m  Aset of vertices V and a set of edges E.

m Vs partitioned into two types:
o P={P,, P, ..., P}, the set consisting of all the processes in the system

e R={R,,R,, ..., R}, the set consisting of all resource types in the system

m request edge — directed edge P; — R;

m assignment edge — directed edge R; — P;
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Resource-Allocation Graph (Cont.) > AN

Process Q

* Resource Type with 4 instances

oo
oo

P; requests instance of R;
(p)—

P;is holding an instance of R,

oo
oo

oo
oo

()
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Resource-Allocation Graph

Graph

Vertices

l

Process Vertex

Resource Vertex

Edges

Assign Edge

PR ]

Single Instance
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Multiple Instance
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23CST202- OPERATING SYSTEMS-Deadlock model -
Dr.B.Vinodhini-ASP/CSE

>

o

TIrIonls

10

-



(= [ e S

Example of a Resource Allocation Graph o

FIrorion’s
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Resource Allocation Graph With A Deadlock i

LI s TIonNs

R, R, Graph With A Cycle But No Deadlock

@ @]
N \ If graph contains no cycles =

no deadlock

=l If graph contains a cycle =
if only one instance per
resource type, then
deadlock
If several instances per

R, °
resource type, possibility

of deadlock
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Single Instances RAG S S

FIrorionss

/ | e | e
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> P1 010100
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R3
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Multiple Instances RAG

a N Process Allocation Request
- Resource Resource

R1R2R3R1R2R3
° ° P1 010100
P2 1 00 0O01

P1
R1/
P
N

\ P3 001010
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PA 001000
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Algorithm to check deadlock S S

1.First, find the currently available instances of each resource.
2.Check for each process which can be executed using

the allocated + available resource.

3.Add the allocated resource of the executable process to the
available resources and terminate it.

4.Repeat the 2" and 3" steps until the execution of each process.
5.1f at any step, none of the processes can be executed then there is a

deadlock in the system.
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