FiHElm: Fox

BE=PEHE: http://note.youdao.com/noteshare?
id=f84102e1b895702a01435b08b83ad2088&sub=7D14ED17CA504C399950BBE829FAB5A2

AtomicRFIREXRNR

EARREPREZHIARZENTE, B—MRERNMIFRESHEENEEi=1tL
NZANEFEHUTI+ +ME, AR ZIERINE, MXNEIE, SEERNGEEET
Synchronizedi#{TizHIARIZAELZ £RIBER. BRHETsynchronized 2RARIZIENBIER
BS, HARRBIEMN—FRRG R, Lfrt, #).U.CTiatomicBiRH T —RFIAMREEE,
MEEE, FRERISERERREIENERKETE, AR, 5IBRBEURERNSRFR
FERER, atomicE TRIXLEEERANERRMIERIEERFEMEIE, Ejavahl26EH
CASIEEEIRSCHL,

fEjava.util.concurrent.atomic@ B T —HRFIRIESE:
BHARZBY: Atomicinteger. AtomicLong, AtomicBoolean;
S|F2EEY: AtomicReference, AtomicStampedRerence. AtomicMarkableReference;
RSB AtomiclntegerArray, AtomicLongArray, AtomicReferenceArray
WREMHEFIENES: AtomicintegerFieldUpdater, AtomicLongFieldUpdater,
AtomicReferenceFieldUpdater
[FFHBIBRMEE (jdk1.81EMNAYZE) : DoubleAccumulator, DoubleAdder,
LongAccumulator, LongAdder, Striped64

[RFEHESRE

LAAtomicintegerafflREE ANGE
L/ /RAET 05 SR s A BB N L, 3R (BT R R A THAE
2 public final int getAndIncrement

3 return unsafe.getAndAddInt(this, valueOffset, 1

6 //getAndSet(int newValue): H§S| b (F(EEFOVHIE, FHIRFIHE;
7 public final boolean getAndSet(boolean newValue

8 boolean prev

9 do

10 prev = get

11 while (!compareAndSet(prev, newValue

12 return prev

15 //incrementAndGet () : VU077 0B S 0 IR E AT N 18R, IR Rl & 2R N 5 i 25



16 public final int incrementAndGet() {
17 return unsafe.getAndAddInt(this, valueOffset, 1) + 1;

18 }

19

20 //addAndGet(int delta) : PAJEFH M REUE S el S AR REA DN, FFiR B &5 4
£

21 public final int addAndGet(int delta) {

22 return unsafe.getAndAddInt(this, valueOffset, delta) + delta;
iz

| public class AtomicIntegerTest {

2 static AtomicInteger sum = new AtomicInteger(9);
4 public static void main(String[] args) {

6 for (int i =0; i < 10; i++) {

7  Thread thread = new Thread(() -> {
8 for (int j = @; j < 10000; j++) {
9 // T HEM CAs

10  sum.incrementAndGet();

11 //TODO

12}

13 }1);

14  thread.start();

15 %}

17 try {

18 Thread.sleep(3000);

19 } catch (InterruptedException e) {
20 e.printStackTrace();

21}

22 System.out.println(sum.get());

23

24}

26}

public final int incrementAndGet() {
return unsafe.getAndAddInt( o: this, valueOffset, i:1) + 1;

}
incrementAndGet() /55 BISCASEIESLH, WNERCASKW, BieEZRIRIN+1.



public final int getAndAddInt(Object varl, long var2, int var4d) {
int vars5;

B

do {

} while(!this.compareAndSwapInt(varl, var2, var5, var5:var5 + var4));

var5 = this.getIntVolatile(varl, var2);

return vars;

casZllf, Biie

XARCASKIY B IERIR IR AlRRE?

[RFEFEAIRE
AtomiclntegerArray AflEEEBINGE
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//addAndGet(int i, int delta): VAR 7HEHH 77 U EA h =51 Nt ER S5 A EAH;
public final int addAndGet(int i, int delta) {
return getAndAdd(i, delta) + delta;

}

//getAndIncrement(int i): DUFEFHHHI7 KA H R LI A1 c R BN,
public final int getAndIncrement(int i) {
return getAndAdd(i, 1);

}

//compareAndSet(int i, int expect, int update): FE RS NN B ICRIFEITHE

public final boolean compareAndSet(int i, int expect, int update) {

return compareAndSetRaw(checkedByteOffset(i), expect, update);
}

public class AtomicIntegerArrayTest {

static int[] value = new int[]{ 1, 2, 3, 4, 5 };

static AtomicIntegerArray atomicIntegerArray = new AtomicIntegerArray(value);

public static void main(String[] args) throws InterruptedException {

/1B RGIeMtE 100
atomicIntegerArray.set(0, 100);
System.out.println(atomicIntegerArray.get(0));
/1 PR B 1) 7 AR B R R 51 N TR S N EAR N
atomicIntegerArray.getAndAdd(1,5);

System.out.println(atomicIntegerArray);

}



[RFEFRSI AR
AtomicReference/EFIRXEEXNZRAE LR, BULUREREIERIISS | BINNEREZT SN,

1 public class AtomicReferenceTest {

3  public static void main( String[] args ) {

new User("ik—=", 23);

4 User userl
5 User user2 = new User("Z=JU", 25);

6 User user3 = new User("t1.", 20);

8 //WIUEA userl
9 AtomicReference<User> atomicReference = new AtomicReference<>();

10 atomicReference.set(userl);

12 //4 user2 X% atomicReference
13 atomicReference.compareAndSet(userl, user2);

14 System.out.println(atomicReference.get());

16 //3 user3 JKX4: atomicReference
17  atomicReference.compareAndSet(userl, user3);

18  System.out.println(atomicReference.get());

21

22}

23

24

25 @Data

26 @AllArgsConstructor
27 class User {

28  private String name;
29  private Integer age;

30}

WREHERFIEILES
AtomicIntegerFieldUpdatera] LA SRS EFNIRHRIREIITE,

I public class AtomicIntegerFieldUpdaterTest {
2

3  public static class Candidate {

4



5 volatile int score = 0;

7 AtomicInteger score2 = new AtomicInteger();

8 '}

10 public static final AtomicIntegerFieldUpdater<Candidate> scoreUpdater =

11 AtomicIntegerFieldUpdater.newUpdater(Candidate.class, "score");

13 public static AtomicInteger realScore = new AtomicInteger(9);

15  public static void main(String[] args) throws InterruptedException {

17 final Candidate candidate = new Candidate();

19 Thread[] t = new Thread[10000];

20 for (int i = @; 1 < 10000; i++) {
21 t[i] = new Thread(new Runnable() {

22 @Override

23 public void run() {

24 if (Math.random() > 0.4) {

25 candidate.score2.incrementAndGet();

26 scoreUpdater.incrementAndGet(candidate);

27  realScore.incrementAndGet();

28}
29 %}

30 });

31 t[i].start();
32}

33 for (int 1 = @; 1 < 10000; i++) {

34 t[i].join();

3%}

36  System.out.println("AtomicIntegerFieldUpdater Score='

+ candidate.score);

37 System.out.println("AtomicInteger Score=" + candidate.score2.get());

38 System.out.println("realScore=" + realScore.get());

XJFAtomiclntegerFieldUpdater BIEFFEHMB—LRFIFILIR, LI5RANT:
(1) FERwilRvolatilesfBRy, EHEZBAHZLEMFRIUEZAIRII.eg:volatile int value = 3
(2) FERRURHASER (IBimfFpublic/protected/default/private) SiEEE SR EISFERMN
KE—H. UHRRERAEREEEERENRTFR, BAMAURSHITRFEE. ERYTFR
KNFER, FREFEEERFER, REFEITLUBERENFE.



(3) REEELHIZE, FRERXEE, R sElstaticRE=.
(4) ReeRAEMER, TaeffEfinalZTE, EAfinalfNBNHMERTER. PR LfinalfbiE Al

volatile2BiH5RAY, XM M KEFABERITFE.

(5) FFAtomicintegerFieldUpdaterflAtomicLongFieldUpdater REE{&&int/longZEELA)=F
B, TREEISBUELEEE (Integer/long) . MIREEHEELMHBE
AtomicReferenceFieldUpdater,

LongAdder/DoubleAdderi¥fi#
AtomicLongZF A T RERICASIER/ERIZMHAAMRY, ttaladdAndGet/5iE:

public final long getAndAdd(long delta) {
return pnsafe.getﬂndAddLong{ o: this, valueOffset, delta);

}

public final long hetAndAddLong(Object varl, long var2, long var4) {
long vars;
do {

varé = this.getlLongVolatile(varl, var2);
} while(!this.compareAndSwapLong(varl, var2, var6, varb:varé + var4));

return vare;

}
EIARFERBAR T UnsafezifigetAndAddLongmi%, 1ZAERERZ MnativeiL, BRIBERX
B ARAMERBEINME, EEIEMAI.
AHREREIINET, SLEPREHRILR/N, BIeRUREASRE. BR, SHERFET,
NNEFERBTHITEIERIE, SHIIAEXMFFAUTENERYER, LthtAtomicLongRIBIERm/T
#RIM.
XmiELongAdders | \BJ¥IR—HRRREH LKIME FAtomicinteger,
AtomicLongRIE hiefRataA,

fEgEit

1 public class LongAdderTest

3 public static void main(String[] args

4  testAtomicLongVSLongAdder (10, 10000

5 System.out.println("=================="
6 testAtomiclLongVSLongAdder (10, 200000

7 System.out.println("=================="
8 testAtomicLongVSLongAdder (100, 200000

11 static void testAtomicLongVSLongAdder(final int threadCount, final int times



12 try {

13 long start = System.currentTimeMillis();

14 testLongAdder(threadCount, times);

15 long end = System.currentTimeMillis() - start;

16  System.out.println("Zfh>>>>>>2F%:" + threadCount + ", FZMHR/FITHE" + tim
es);

17 System.out.println("ZH>>>>>>LongAdder 5 X8I 4" + (threadCount * times) +
"W, FEURERT " + end);

18

19 long start2 = System.currentTimeMillis();

20 testAtomicLong(threadCount, times);

21 long end2 = System.currentTimeMillis() - start2;

22 System.out.println("Z&E>>>>>>2RFE%:" + threadCount + ", HZRFEER(EHHE" + tim
es);

23 System.out.println("Z5®E>>>>>>AtomicLong = IEINIT4" + (threadCount * times)
+ "I, FLTHRERT " + end2);
24} catch (InterruptedException e) {

25 e.printStackTrace();

26}
21}
28

29 static void testAtomicLong(final int threadCount, final int times) throws Int
erruptedException {

30 CountDownLatch countDownLatch = new CountDownLatch(threadCount);
31 AtomicLong atomiclLong = new AtomiclLong();
32 for (int i = @; i < threadCount; i++) {
33 new Thread(new Runnable() {

34 @Override

35 public void run() {

36 for (int j = @; j < times; j++) {

37 atomicLong.incrementAndGet();

38}

39  countDownLatch.countDown();

40 }

41 }, "my-thread" + i).start();

42}

43 countDownLatch.await();

44}

45

46 static void testLongAdder(final int threadCount, final int times) throws Inte
rruptedException {

47 CountDownLatch countDownLatch = new CountDownLatch(threadCount);
48  LongAdder longAdder = new LongAdder();

49  for (int i = @; i < threadCount; i++) {



50 new Thread(new Runnable() {
51 @Override

52 public void run() {

53 for (int j = ©; j < times; j++) {
54  longAdder.add(1);

55}

56 countDownLatch.countDown();
57}

58 }, "my-thread" + i).start();
59}

60

61  countDownLatch.await();

62}
63 }

MR SRS, FRIFFMEX, LongAdderii{iZhilinT

%ﬁi»»»ﬁaﬁﬁz 10, ¥ 2 P24 12 1 % 10000
%>>>>>>LongAdderﬁJQiﬂf"ijfﬁlaeeee , AL THFERT 111

%{¢>>>>>>i’iﬁ5¢?§{.1a, LR E T £ 10000

FHSssy>>AtomicLong /7 2 it #r1ee000k , 1 it FENT : 8

%{#»»»@%E%{ 10, HZFEE{EIH4200000
%>>>>>>LongAdderﬁfQi@ﬁ}Jeréﬂzzeeeeee » SLTHFERT 118

%{#»»»ﬁaﬁﬁ 10, HLZFEH{EI4200000
%>>>>>>Atom1cLong;ﬁfciﬂﬂﬂuﬁrﬁzeeeeee , T FERT : 57

%ﬁﬁ»»»?ﬁﬁ%{ 100, HLZFEHEIETHE200000
#5 R >>>>>>LongAdder /7 21 it £ 200000007% , 1T FERT 149
4’%#>>>>>>4’L~7@#{ 100, LRI %200000
%>>>>>>Atom1cLongﬁfci@ﬁjjmfﬁzeeeeeee{k, EIHFERT (461

KFHE. —ASEIHETAtomicLong2REE Y. IRAAKEREZ, FEXRES
/DR, FBLongAddera]REESIE,

LongAdder[RIE

RitEE

AtomicLongFE M WERZEEvaluefRFELIrHNlong(E, FrERYR(EEREEIIHZEE

7. BEER, SHENET, valueZEELE— MR, BRENTERERS
— AR, LongAdderfVEARIRME D ERR, BvalueBREEI— M EEF, &

FZFERaFRIEERNARIET, STEERYNE BT MEHRTCASEE, X



RSB T , PRATERGIMRS. RERNEIENIonglH, REBSME
FRZEERINREL.

Thread1 Thread2 Thread3 Thread4

base

Fail

CAS
¥ Y i Y
Thread1 Thread?2 Thread3 Thread4
Y y Y y y
base Celll Cell2 Cell3 Celld
LongAdderfia&RLEHa

LongAdderRERE— \baseZs8, —/ Cell[]314A:

baseZE: IFREFHT, EERRINFNZZEL

Cell[#4H: REFHET, RIMPENELIEESHIECell[i]H
I /** Number of CPUS, to place bound on table size */
2 // CPURZEL, FIR ke REAA IR/

3 static final int NCPU = Runtime.getRuntime().availableProcessors();

4

AL

6 * Table of cells. When non-null, size is a power of 2.
. /

8 /) AN, K2k

9 transient volatile Cell[] cells;

11 /%%

12 * Base value, used mainly when there is no contention, but also as
13 * a fallback during table initialization races. Updated via CAS.

14 */

B %

16 * L, EPMIER T MR-

17 * 1. WHBFIFRFESN, B Hbase RINEUE



8 2. Wilfkcel IsHUT, IAFUERIEcell s il HAMAIIATL—k (H)RA — MR AER cel]
ST

0 * HAFE R ILFR S R Flbase -

20 iy

Do

I transient volatile long base

Do
Do

b

/**
24 * Spinlock (locked via CAS) used when resizing and/or creating Cells
% gl

26 transient volatile int cellsBusy
EXT—1AEBCellZE, XHMEKNZAIAMZNE, 81 CellREFE—valued, FLUBEY
UnsafesRCASI{EERIE:

@sun.misc.Contended static final class kell {
volatile long value;
Cell(long x) { value = x; }
final boolean cas(long cmp, long val) { return UNSAFE.compareAndSwapLong( o: this, valueOffset, cmp, val); }

// Unsafe mechanics
private static final sun.misc.Unsafe UNSAFE;
private static final long valueOffset;
static {
try {
UNSAFE = sun.misc.Unsafe.getUnsafe();
Class<?> ak = Cell.class;
valueOffset = UNSAFE.objectFieldOffset
(ak.getDeclaredField( name: "value™));
} catch (Exception e) {
throw new Error(e);

}
}

LongAdder#addfix
LongAdder#add5iZA0Z BT E:



FHPTFERE
»| EECASE

Cell D25 MAE?

-l

S R Cel L2540

= o base(s

|

2

CASEETCell 22 TRAIEE
(IRIEZRIZEFEAhashEER

Iz

HI T F s
=] EfTbasefiH? = e

SIEICelIEHERYEERER)

EREStriped64fy

FIEE T EiERhashiE
BREfEl TR — 1L,
FERIESHCASER

longAccumulateFTiZ

!

=,

RENKHBINIFH A DZRA9EHE, baseEHASFERE, —BHMTHATR, ZEFAIERIRIE
#HRERICell[| 2B FAIEETTC ell,
ANERCell[IBUBF1IIAK, STEARZERIongAccumelateZX @A Cell[], R Cell[|ELHIIAI

BRI EECellBTA,
7.

Xt ELongAddenr&itaussy

el

MtAAREMIongAccumelate, IHATETAEEENSCell]H S

Striped64#longAccumulatesix
EANStriped64#longAccumulatefUiREEWN T :



Striped64#longAccumulate

sesmEE
SrEbaseEn (€=

el l2ECER
Hezm?

AR el TS

L
l

=]
=i (FHALA2) .
—= i TSR
Coler (BEMEICE
)

& FatkCelllATn?

LongAdder#sumpkix
|
* IR [E BN, R AT 2 A
3% TR mIFREN, BRAEARINB, IR B IS AT B 2 Lk R
4% JEIR [RME AT BEAN R4 AERR I, RO X AN VAR e A HoAh 2o A% AT e IEAEBEAT THE R N
5 % JPEMVIR [N ZRE N ZIA R R — A, A IR IEGL S, X AME R I AR B T e
6 */

7 public long sum

Do

8 Cell as = cells; Cell a

9 long sum = base

10 if (as != null

11 for (int i = @; 1 < as.length; ++i
12 if ((a = as[i I= null

13 sum += a.value

16  return sum

HFIE S EXICel BEHTINE, FrLAER NS e A s6E Eth&AExd Cel I hAYESH
TTIEN, ETESIEERIT TS, I sumRENEHAZIEERER, EREEHAE
—/MERsum A AR RIRTFIRER(E.

LongAccumulator
LongAccumulatorLongAdderfJiEsEhk, LongAdder REEETIEUBERNHITINRIZEE
LongAccumulatoriZt 7 BE X AIREUR(F. HEREUIT:



public LongAccumulator(LongBinaryOperator accumulatorFunction,
long identity) {

this.function = accumulatorFunction;

base = this.identity = identity;
}
#@iZLongBinaryOperator, BILAEENIASHUERIRIE, FIREIEZER (LongBinaryOperator
Eh2 MonglERS#, FHiREI1Mong) . LongAccumulatoryEZRRIEFILongAdder/ | F=e
—tf, #EFIFET R ZEStriped64filongAccumulatefsiZ.

public class LongAccumulatorTest {

public static void main(String[] args) throws InterruptedException {

// B0 x+y
LongAccumulator accumulator = new LongAccumulator((x, y) -> x +y, 0);

ExecutorService executor = Executors.newFixedThreadPool(8);

// 1EI9E N
IntStream.range(1, 10).forEach(i -> executor.submit(() ->
accumulator.accumulate(i)));

Thread.sleep(2000);
System.out.println(accumulator.getThenReset());



