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OPERATING SYSTEMS

Deadlock in Operating Systems

Understanding how to identify, prevent, and resolve system deadlocks in 

multi-process environments.
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What is Deadlock?

• Deadlock is a critical state in an operating system.

• Two or more processes become permanently stuck, each waiting for a 

resource held by another.

• No process in the affected set can proceed, freezing that portion of the 

system.
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Example:

• Process P1 holds Resource R1 and requests R2.

• Process P2 holds Resource R2 and requests R1.

Neither process can proceed causing a deadlock.
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Real-World Deadlock Examples

1

Tape Drive Deadlock

The system has 2 tape drives. 

Process P0 and P1 each hold one 

tape drive and each needs the 

other one to complete their 

operation. Neither can proceed.

2

Semaphore Deadlock

Two semaphores A and B, both 

initialized to 1. P0 executes 

wait(A) then preempts. P1 

executes wait(B). Now P0 waits 

for B while P1 waits for A — 

creating a circular dependency.

3

Memory Allocation 
Deadlock

System has 200KB available. P0 

requests 80KB (granted), P1 

requests 70KB (granted). Then 

P0 requests 60KB more and P1 

requests 80KB more. Neither 

request can be satisfied 

deadlock occurs.
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Circular Wait Illustrated

P1 holds R1

Waiting for R2, 

part of the cycle

P3 holds R3

Waiting for R4, 

cycle persists

P4 holds R4

Waiting for R1, 

completes cycle

P2 holds R2

Waiting for R3, 

continuing cycle

This creates an unbreakable cycle where no process can proceed.
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RECOVERY METHODS

What Is Deadlock Recovery?

Deadlock recovery refers to the corrective techniques used by an 

operating system to eliminate an existing deadlock after it has 

been detected.

The goal is to break the circular wait condition and free up 

resources so that blocked processes can resume normal 

execution.

Two Main Approaches

• Process Termination: Abort one or more deadlocked processes

• Resource Preemption: Forcibly take resources from processes
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Comparison of Recovery Techniques

Process Termination Resource Preemption

1/17/2026 Deadlock |Operating Systems and virtualization| Ms.Swathiramya R |SNSCT 13/21



1/17/2026 Deadlock |Operating Systems and virtualization| Ms.Swathiramya R |SNSCT 14/21



DEFINE: Understanding Deadlock

Identify the four necessary conditions and analyze the impact of 

deadlock on system responsiveness and resource utilization.
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PROTOTYPE

Designing Deadlock Management Methods

• Resource Ordering: Enforce a strict order for 

resource requests.

• Banker's Algorithm: Assess resource allocation 

safety before granting requests.

• Cycle Detection: Detect deadlocks using resource 

allocation graphs.

• Recovery Procedures: Terminate processes or 

preempt resources to break deadlocks.
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