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Cache latency

L1: 1ns

L2: 3ns

L3: 15-20ns
RAM: 65ns



Counting things



public class NaiveCounter {
private long count = 0;

public void increment() {
count++;

J

public long count() {
return count;

J



volatile



public class VolatileCounter {
private volatile long count = 0;

public void increment() {
count++;

J

public long count() {
return count;

J



synchronized



public class SyncronizedCounter ({
private long count = 0;

public synchronized void increment() {
count++;

J

public synchronized long count() {
return count;

J



ReadWritelLock



CAS



java.utlil.concurrent.atomic



AtomicLong



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

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

J

public Llong count() {
return count. longValue();

J



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



LongAdder



public void add(long x) {
Cell[] as; lLong b, v; int m; Cell a;
if ((as = cells) != null || !casBase(b = base, b + x)) {
boolean uncontended = true;
if (as == null || (m = as.length - 1) < 0 ||
(a = as[getProbe() & m]) == null ||
I (uncontended = a.cas(v = a.value, v + X)))
LongAccumulate(x, null, uncontended);



public class LongAdderCounter {
private final LongAdder count

new LongAdder();

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

J

public Llong count() {
return count.sum();

J



Cache lines



Aside: Lists



JEP 169: Value Objects



False sharing



Padding



VO
VO
VO

lati]
lati]

lat1i

LE
LE

LE

Long p9, pl, p2, p3, p4, p5, pb;
Llong value;

Long g9, qgl, g2, g3, g4, g5, gb6;



@sun.misc.Contended static final class Cell {
volatile Llong value;
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Java memory model



Further reading

java.util.concurrent JavaDocs
Java Concurrency in Practice
Anything by Doug Lea

* |ncluding source code

Anything by Martin Thompson,

e @mjpt/7/7

Netty

BRIAN GOETZ

WITH TiMm PEIERLS, JosHua BLoCcH,
JOSEPH BOWBEER, DAVID HOLMES,
AND DOUG LEA
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