ReentrantLock Explained Visually | Interruptible Lock, Fair Lock, tryLock, Thread Strvtion & Cndn
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Multiple Condition Objects

Condition: notFull

Condition: notEmpty

Producer Threads Wait Here ReentrantLock Consumer Threads Wait Here

§E6E -G [ ss66-6

Condition notFull = lock.newCondition();
Condition notEmpty = lock.newCondition();
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Unlike synchronized, ReentrantLock supports multiple independent waiting queues for better thread coordination.
Commonly used in Producer-Consumer implementations.
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ReentrantLock — Summary

synchronized ReentrantlLock
+ Thread Safety + Thread Safety
+ Automatic Locking + Explicit Lock Management
+ Simple to Use + Interruptible Locking
ReentrantLock + Timeout-Based Locking (tryLock)
+ Fair Scheduling
+ Multiple Condition Objects
Key Takeaways : )

+ Both are Reentrant
+ Both provide thread safety

+ Use for simple locking
+ Use when advanced concurrency control is needed

Choose the right locking mechanism based on your application’s concurrency requirements.
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Why Do We Need ReentrantLock?

ReentrantlLock

synchronized

@ Thread Safety
@ Explicit Lock Control
@ |Interruptible Locking
@ Timeout Support
@ Fair Scheduling

@ Multiple Conditions

@ Thread Safety
@ Automatic Locking
@ Simple to Use

Both are _

ReentrantlLock provides greater control and advanced concurrency features
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Explicit Lock Management

Lock lock = new ReentrantLock();

try !

// Critical Section
[} finally {

Acquire Lock Critical Section Release Lock
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Interruptible Locking
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lock.lockInterruptibly();
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Timeout-Based Locking (tryLock())

Timeout = Continue Other Workl

if (lockit-ryLock(B, TimeUnit.SECONDS)) {
try

// Critical Section
} finally {

Thread (® Wait up to lock.unlock() ;
Requests 5 Seconds )
Lock
Section
ﬂ Lock UnIock
Acquired

Never wait forever. Continue gracefully if the lock isn't available within the specified time. €
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Fair Scheduling

Default: Unfair Lock ReentrantLock(true)
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& Possible Thread Starvation Lock lock = new ReentrantLock(true);

Fair scheduling generally grants the lock to waiting threads in the order they requested it, helping reduce thread starvation.

Fairness improves predictability but may slightly reduce throughput.




