Poll Everywhere

PollEv.com/javabear text javabear to 22333

Which of the following is not a benefit of

concurrency?
It helps speed up complex calculations on large data sets. (A)
It allows us to better utilize modern computer hardware. (B)
It improves the user experience in graphical applications. (C)

: , , actmlly, more syetie
It helps avoid bugs in complex computations. bwjs become poss:ble @
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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
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(class SharedInt {intx=0; }
static void increment(Sharedint i) { i.x++; }
public static void main(String[] args) throws ... {
SharedInt s = new SharedInt(); // shared variable
Thread'tl = new Thread(() -> increment(s));

Thread®2= new Thread(() -> increment(s));

tl.start(); t2.start(); //start the threads
tl.join(); t2.join(); // wait for threads to stop

System.out.printIn("Final value of s.x: " + s.x);
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Critical Sections
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Mutexes and Synchronized Blocks ‘=2
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2 Coding Demo: Synchronized Blocks &
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Poll Everywhere

PollEv.com/javabear

text javabear to 22333

fstatic void plusOne(Sharedint i) {
synchronized(i) {
System.out.print("Before: " +i.x + "\t" );
X +=1;
System.out.print("After: " + i.x);
}
}

static void plusTwo(SharedInti) { i.x +=2; }

public static void main(String[] args) {
SharedInt s = new Sharedint();
new Thread(() -> plusOne(s)).start();
new Thread(() -> plusTwo(s)).start();

L)

Which can't be printed by this code?

Before: 0  After: 1 (A)
Before: 2 After: 3 (B)
Before: 0 After: 3 (C)

They all can | (D)



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
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Poll Everywhere

PollEv.com/javabear

What can go wrong in this simulation?

text javabear to 22333

(static void simulateChef(Sharedint ¢, SharedInt d) {
System.out.printIn("The chef takes a clean pan." );
synchronized (c) { c.x--; }

sleep(100);

System.out.printIn("Finished cooking!" );
synchronized (d) { d.x++; }

}

static void simulateDishwasher(SharedInt c, SharedInt d) {
System.out.printin("The dishwasher takes a dirty pan." );
synchronized (d) { d.x--; }
sleep(100);
System.out.printin("Finished cleaning!" );
synchronized (c) { c.x++; }

1\ clean /dirty P45 to
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A thread can
< O

Not P")yo?c‘i“y feqlistic.

-

public static void main(String[] args) {
SharedInt ¢ = new SharedInt(3);
SharedInt d = new SharedInt(0);

for (int i=0; i<5; i++) {
new Thread(() -> simulateChef(c, d)).start();

new Thread(() -> simulateDishwasher(c, d)).start();

}




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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