












Cache latency

• L1: 1ns

• L2: 3ns

• L3: 15-20ns

• RAM: 65ns





Coun%ng things



  public class NaiveCounter {
    private long count = 0;

    public void increment() {
      count++;
    }

    public long count() {
      return count;
    }
  }



volatile



  public class VolatileCounter {
    private volatile long count = 0;

    public void increment() {
      count++;
    }

    public long count() {
      return count;
    }
  }



synchronized



  public class SyncronizedCounter {
    private long count = 0;

    public synchronized void increment() {
      count++;
    }

    public synchronized long count() {
      return count;
    }



ReadWriteLock



public class ReadWriteLockCounter {
  private long count = 0;
  private ReadWriteLock lock = new ReentrantReadWriteLock();

  public void increment() {
    lock.writeLock().lock();
    try {
      count++;
    } finally {
      lock.writeLock().unlock();
    }
  }

  public long count() {
    lock.readLock().lock();
    try {
      return count;
    } finally {
      lock.readLock().unlock();
    }
  }
}



CAS



java.util.concurrent.atomic



AtomicLong



  public class AtomicCounter {
    private final AtomicLong count = new AtomicLong();

    public void increment() {
      count.incrementAndGet();
    }

    public long count() {
      return count.longValue();
    }
  }



  public final long incrementAndGet() {
    for (;;) {
      long current = get();
      long next = current + 1;
      if (compareAndSet(current, next))
        return next;
    }
  }



LongAdder



  public class LongAdderCounter {
    private final LongAdder count = new LongAdder();

    public void increment() {
      count.increment();
    }

    public long count() {
      return count.sum();
    }
  }



Cache lines



Aside: Lists



JEP 169: Value Objects1

1 h$p://cr.openjdk.java.net/~jrose/values/value-type-hygiene.html



False sharing



Padding



  volatile long p0, p1, p2, p3, p4, p5, p6;
  volatile long value;
  volatile long q0, q1, q2, q3, q4, q5, q6;



    @sun.misc.Contended static final class Cell {
        volatile long value;
        ...







Java memory model



Further reading

• java.util.concurrent JavaDocs

• Java Concurrency in Prac2ce

• Anything by Doug Lea

• Including source code

• Anything by Mar2n Thompson,

• @mjpt777




