Lecture 27: Synchronization

CS 2110
April 30, 2026




Today's Learning Outcomes

106. Explain the semantics of locks in Java and write code involving
synchronization.

107. Describe the conditions that can cause deadlock in a concurrent
program and how it can be avoided.

108. Explain how condition variables can be used to synchronize
modifications of a shared resource.
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Where We Left Off: Race Conditions

Multiole tvreads access same variables

Juring saMme time window, aad at (class SharedInt { intx=0; } h

least” one  writes jo the Vvariavle.

DiCferent interleavings of machine static void increment(Sharedint i) { i.x++; }

fferent i —_

: : § to &:fferent results. o

ingtryctions lea eren public static void main(String[] args) throws ... {
SharedInt s = new Sharedint();
Thread t1 = new Thread(() -> increment(s));
Thread t2 = new Thread(() -> increment(s));
tl.start(); t2.start();
t1.join(); t2.join();
System.out.printin("Final value of s.x: " + s.x);
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Critical Sections
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Mutexes and Synchronized Blocks
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2 Coding Demo: Synchronized Blocks &
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Disciplined Synchronization
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Producer-Consumer Problems
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2 Coding Demo: Multiple Shared Resources &,
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Deadlock
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Coordinating Threads

Sometitmes, twready need to pause execuw¥on Yo give olvers +me Yo do
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wait() and notifyAll()
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Visualizing Synchronization
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Jo

(% Coding Demo: Synchronization
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Keys for Proper Synchronization
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The Monitor Pattern
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