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1 public class CASDemo {

3 // WA Y ETE

4 private volatile int ramAddress;

5

6 /%

7 * @param expectedvValue HiH(H

8 * @return newValue FHifIMH

9 ok /

10 public synchronized int compareAndSwap(int expectedValue, int newValue) {
1 //TODO A5ADL B H2 A\ PN A7 H 1k 15 B3 A A7 FRME
12 int oldRamAddress = accessMemory(ramAddress);
13 / /A A BB T 8 R AT LR

14 if (oldRamAddress == expectedValue) {
15 ramAddress = newValue;

16 }

17 return oldRamAddress;

18 }

19

20 private int accessMemory(int ramAddress) {
21 //TODO L3V L 45 A PN A St k52 B 38 P 7 RO A
22 return ramAddress;

23 }

24

25}

PA OISR T — N R ERMN R AR S SRIE, CAS AJLIEERENEHEREA—
— AR EINRFREE, FEHRFUHREEEEEEmSENRIER.

CASR—MEHEL, EAMERY (SELEFIER) BN TIIZ&EY ANTERE. CASH
DAEMRRS (HHCEUERERIAENL. RS B—MsEIla=, JavaRFEARNSIEREREE
CASHestHIY.,

CAS{#F
£ Java H1, CAS #Z{FEH Unsafe SRMESTIFR, ZREN T =FIIARSELZER] CAS #(F,
anE



public final native boolean compareAndSwapObject(Object varl, long var2, Object vard, Object vars);
public final native boolean compareAndSwapInt(Object varl, long var2, int vard, int vars);
public final native boolean compareAndSwaplong(Object varl, long var2, long vard, long varé);
BEA1ERR native 737%, H Java EEHWIHREERARIIL, XEWEARRM Java EHWXTEIRILIAT 88
SEEBEARE.
Unsafe@fiiFsun.miscB FHI—1 K, FERH—EATHITEES. F=£EENGE NEEDRRERF
TR, BEXEEENFRRS, XYEHEAERAJavaz{T3E. BiRJavaiEiSRER R FeE N EERE TR
HYEF. {EETFUnsafesifElavaiESHE 7 RIUCESES— R ERNTFZENEED, XTRBEINTERRE
BXIEFHRAMNEG, EREFTRIEE. AEMERUnsafetSHEEFHENMRTA, [HE8JavaxXfhLei
BETEAERE", BEltXUnsafefIfEl—EEIEE.
A compareAndSwaplint /35, Unsafe Y compareAndSwapint /5i&E 4 NEEL, HERIR: WESC
. REREE. FERIFEE. FERIE. %A ESHEENS LA FRIEN REENFERIT
CAS #/E,
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public class CASTest {

public static void main(String[] args) {
Entity entity = new Entity();

Unsafe unsafe = UnsafeFactory.getUnsafe();

long offset = UnsafeFactory.getFieldOffset(unsafe, Entity.class,

boolean successful;

/1 ANZH IR RHREG. FRNNAREE. FBONEE. TEOE

successful = unsafe.compareAndSwapInt(entity,

System.out.println(successful + "\t" + entity.

successful = unsafe.compareAndSwapInt(entity,

System.out.println(successful + "\t" + entity.

successful = unsafe.compareAndSwapInt(entity,

System.out.println(successful + "\t" + entity.

public class UnsafeFactory {

/**
* JKEL Unsafe X%
* @return
*/
public static Unsafe getUnsafe() {
try {

offset, 0, 3);

X);

offset, 3, 5);

X);

offset, 3, 8);

X);

Field field = Unsafe.class.getDeclaredField("theUnsafe");

field.setAccessible(true);

return (Unsafe) field.get(null);
} catch (Exception e) {

e.printStackTrace();

X

I
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return null;

/**
* R BUR N AF A2
* @param unsafe
* @param clazz
* @param fieldName
* @return
*/
public static long getFieldOffset(Unsafe unsafe, Class clazz, String fieldName) {
try {
return unsafe.objectFieldOffset(clazz.getDeclaredField(fieldName));
+ catch (NoSuchFieldException e) {

throw new Error(e);

FtXJ entity.x B9 3 )R CAS #{F, DBIIENSEM 0 56k 3. M 3 B8AL 5. M 3 Bipk 8. HUTLEERYN

T:

CASMAIn=

CASTEjava.util.concurrent.atomicfgx25. Java AQS. CurrentHashMapZEsLil EBIFET 72N,
A TFERfR, AtomicintegerfISCEIAR, Fa=ERvalueOffsetBlN=FERvalue TR {RIEHELLEL,
valueOffseti{EFEAtomicintegerflJiafbhd, TEFHSIUIDERAIEITUnsafefiJobjectFieldOffset77iA3REN.,
fEAtomicintegeriRRNAIELZ 275, Bid=FERvalueOffsetiERI LAEIZAtomiclntegersdgish
valuefIPSTEIEE, MTTEILMRIECASSIHIN value S EREU R FHRAE.



AtomicInteger Number java.io.Serializable {

Unsafe = Unsafe.getUnsafe ()

= .objectFieldOffset
(AtomicInteger. .getDeclaredField(
(Exception ex) { Error (ex)

TEAEAAtomicintegersisk BB EMERIGHINFEREE, XSRAVEIbaseAddress=“0x110000,
1BiTbaseAddress+valueOffset{8 %! value B RF B valueAddress=“0x11000c”; SAGIEIICASIHITIR
FHRIEFRIE, AIINRE, BNGRESR, BEIFHAINAL.

Atomiclntegersi

0x11000c

Atomiclnteger3d &
(’0x11000g%1, 2
0x110000
valueAddress
value =

1
0x11000c CAS

)
valueOffset 12
l 0x110000 ('0x11000¢’, 2X3)

baseAddress ;;L ?T* )I'Ij(

[
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#unsafe.cpp

UNSAFE_ENTRY(jboolean, Unsafe_CompareAndSwapInt(JINIEnv *env, jobject unsafe, jobject
obj, jlong offset, jint e, jint x))

UnsafeWrapper("Unsafe_CompareAndSwapInt");

oop p = JINIHandles::resolve(obj);

// WRiEwWFEE, tHvalueffyHik

jint* addr = (jint *) index_oop_from_field_offset_long(p, offset);
// Atomic::cmpxchg(x, addr, e) casiZ#i x:EXHMME e:ELKNIE
//casfy, RFEHHE He, FTe, LR Fltrue

//casKM, REINfEH Fivaluefl, A5 Te, Ik E false

return (jint) (Atomic::cmpxchg(x, addr, e)) == e;

UNSAFE_END2

BIBEEEAtomic::cmpxchg &S, X MRIEAIEERFANARCPUSEARRBAIEIL. XEBHAIUL
linux_64xH991, EEAtomic::cmpxcth’ﬂ%i)ﬂ

#atomic_linux_x86.inline.hpp

inline jint Atomic: :cmpxchg (jint exchange_value, volatile jint* dest,
jint compare_value) {

/1 FIWT A BT HAT IR R 5 N 2 A B 28 31 5

int mp = os::is_MP();

//LOCK_IF_MP(%4) {EZKFIMILEE T, N cmpxchgl FEAWRIN lock RIZE, LAk S P17 5 & )RR
//cmpxchgl 154 R ETE x86 JM I IA-64 ZEMFHI— N ET 2644454,

/] ESEEE dest fREMEMMAFAERSH compare_value [M{EAHZE,

//URAEE, WA He dest 5 exchange_value, SNIGELHTTHHNG dest T5H M NTEEATL

exchange_value.

XKIRRTEM T B CAS HriE, DBLEMERN CAS 54,

__asm__ volatile (LOCK_IF_MP(%4) "cmpxchgl %1, (%3)"

=a" (exchange_value)

(exchange_value), (compare_value), "r" (dest),

(mp)

cc", "memory");

return exchange _value;



cmpxchglFFRHRATIIAE !
B4, BMAR"r (exchange_value), “a” (compare_value), “r" (dest), “r” (mp), ZF7xcompare_value
F \eaxZ517s5, Mexchange_value, dest, mpAYEFRNEENERZSFE. AN CHEAEE
BHFIMATFHZR—INFRS, FENEESFREFIINEEIaMN EEITREL %0 TR, 72
BHEA%0. %1---%9, tHFEiRik, HHAJeaxE%0, HiAfJexchange value, compare value,
dest, mpZAIE%1. %2. %3. %4,
Ett, cmpxchg %1,(%3)3LhR_EZFR7xcmpxchg exchange_value,(dest)
mETERIRcmpxchgB Ma 28 Fileax, HXFRIERtbReaxHIE(tEHIZcompare_value)
Fdestitbit T FRVERBIESE,
mitHE"=a" (exchange_value), FriBeaxhFEHIEE Aexchange_valueZ &,
Atomic::cmpxchgiX/MEERLZIR[E{ERexchange_value, LR, NERcmpxchg#fThT
compare_valuefldestigfHEMAFEEEN 2FESdestfEEHER N FEZLexchange_value, &
#ZeaxfFiJcompare_valuelli{E%5 1 exchange_valueZZ &, BIR#GHZIREIRHERIRITH
compare_value, LttAfUnsafe_CompareAndSwaplIntfJiR[ENE(jint)(Atomic::cmpxchg(x, addr, e))
== e Btrue, FIICASEII. R cmpxchgliiiThdcompare_valuefll(dest) AENSHEZAdest
IBEHEMAEFIES Neax, &REZRHANTEELSexchange_valueZTE£(EIRENE, SE(jint)
(Atomic::cmpxchg(x, addr, e)) == ef5Zl/false, ZFRBECASK,
DRSS SRS E R LESIRM CAS 35S, 40 x86 F1 IA-64 ZEH4HAY cmpxchgl 1§
0 comxchgq $§<, sparc Z2HRY cas #5SF casx 15<.
AREE Hotspot Hf4 Atomic::cmpxchg /53%, &2 Java Bl compareAndSwapint /55%, Bfi1AELE
FEWFEN SR CAS IESH—EEEITEE, CAS IES1EA—TERIE, BERXANEFYE, X
BIER CAS BIMERFTE.

CASIR&

CAS EABUER T RFiR(F, (BEREEFE—EEN, TERME=SE:
 BliE CAS KEJEIARMIN, MELE CPU HRAFEARIFFHE
o RERIE— M HEZERTIRF

o ABA (I

ABA[a R EFRG R
CASEASLN— 1 EERRHENHANFPEINZIAEEE, ME FINZIELRHEKR, IFAEXEYE

EXRSHEUERIE.
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@S1f4j
public class ABATest {

public static void main(String[] args) {

AtomicInteger atomicInteger = new AtomicInteger(1);

new Thread(()->{
int value = atomicInteger.get();

log.debug("Threadl read value: + value);

// FHZE1s
LockSupport.parkNanos (1000000000L ) ;

// Threadli#itCASEMvaluefti i3
if (atomicInteger.compareAndSet(value, 3)) {

log.debug("Threadl update from
} else {

+ value + " to 3");

log.debug("Threadl update faill");

}
},"Threadl").start();

new Thread(()->{
int value = atomicInteger.get();

log.debug("Thread2 read value:
// Thread2ifilCASIEKivaluelti A2

+ value);

if (atomicInteger.compareAndSet(value, 2)) {

log.debug("Thread2 update from " + value + " to 2");

// do something

value = atomicInteger.get();
log.debug("Thread2 read value: " + value);
// Thread2i#ifCASEivalueff 1

if (atomicInteger.compareAndSet(value, 1)) {

log.debug("Thread2 update from " + value + " to 1");

}
},"Thread2").start();



Thread14Rj&& Thread2%JvalueflJi{E, iRLAAvalue=1;881E%0S

ABAI|TRERIRR G =

HUREBS MR RNS, B—METHEMATIEERSAWG, SRIENIREIE, REHMs
BHTEM.

BEtE, JavatiBH T HEMNAYEFS | BZEAtomicStampedReference<V>

referenceRIFA ISEFRMFHERVZRE, stamp@hRA, BRIEEILUEE +1RIEMAE—M, XA
RIERRIESUSRIRA 1 LiBIE,
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@s1f4j

public class AtomicStampedReferenceTest {

public static void main(String[] args) {

// & XAtomicStampedReference Pair.referencefti’h1, Pair.stamp A1

AtomicStampedReference atomicStampedReference = new

AtomicStampedReference(1,1);

new Thread(()->{

int[] stampHolder = new int[1];

int value

int stamp = stampHolder[0];

log.debug("Threadl read value:

// FH%E1s
LockSupport.parkNanos (1000000000L ) ;
// ThreadlifiitCASEiivaluefti 3

+ value +

, Stamp:

(int) atomicStampedReference.get(stampHolder);

+ stamp);

if (atomicStampedReference.compareAndSet(value, 3,stamp,stamp+1)) {

log.debug("Threadl update from
} else {

+ value + " to 3");

log.debug("Threadl update faill!");

}
},"Threadl").start();

new Thread(()->{
int[] stampHolder = new int[1];

int value

int stamp

stampHolder[Q];

log.debug("Thread2 read value:
// Thread2ifiidCASIEMvalueft A2

+ value+

, Stamp:

(int)atomicStampedReference.get(stampHolder);

+ stamp);

if (atomicStampedReference.compareAndSet(value, 2,stamp,stamp+1)) {

log.debug("Thread2 update from

// do something

value = (int) atomicStampedReference.get(stampHolder);

stamp = stampHolder[0];

log.debug("Thread2 read value:

+ value + " to 2");

+ value+

, Stamp:

+ stamp);



38 // Thread2ifidcAsi&Eiivaluefd N1

39 if (atomicStampedReference.compareAndSet(value, 1,stamp,stamp+1
40 log.debug("Thread2 update from " + value + " to 1"

41

42

43 "Thread2").start

45

Thread1F3588 B IH{EXIvalue

#MN3e: AtomicMarkableReferenceRJLAIEfE _EEIAtomicStampedReferencefUE{thR, FEAKILME
KO3 JUR, (RO EEENT. FtTEmarkEbooleanzt®, (VIERERBETIEN.

2. Atomic[RFIRIEXNE
EARFEPREZENARZTENTE, 5—MRERNFIFMESEEREHTEI=1 bz
SRR TI+H+ME, S TRERENAZIERIYE, MX N, &ERIGIAZBIISynchronizedi# T
EHRAZISEZENBEN., B2HFsynchronized XSS BICREE, HARSISMA—F
Rz, Xhrk, #J.U.CTHatomicBfRft 7T —RFIARIEER, M, FieRI%EZEN
REEMEARKLBTE, AR, 5IARBELUNERNSRPIIFREE, atomicE FRIXLEEEZE
KANEFRMIERI AR FEMEIE, Eavat N Z2ERACASERIERATI,
fEjava.util.concurrent.atomicB BB T —HRFIR{EE:
HAZEB: Atomicinteger. AtomicLong. AtomicBoolean;
S| 2B : AtomicReference. AtomicStampedRerence, AtomicMarkableReference;
F14AEBY: AtomiclntegerArray, AtomicLongArray, AtomicReferenceArray
YISRBHEFRF(ErZE: AtomicintegerFieldUpdater, AtomicLongFieldUpdater,
AtomicReferenceFieldUpdater
FFHEBENMZE (jdk1.81EMNAYZE) : DoubleAccumulator, DoubleAdder, LongAccumulator,
LongAdder, Striped64

[RFEHEARRE
LAAtomiclnteger Af5l2 & EBINGE



1/ RAE R 77 2R se il v i JEAE L, R (B2 B G RT Y IRAE
2 public final int getAndIncrement() {
3 return unsafe.getAndAddInt(this, valueOffset, 1);

6 //getAndSet(int newvValue): ¢Sl kB SR AR {E, JFiREIFAE:
7 public final boolean getAndSet(boolean newValue) {

8 boolean prev;

9 do {

10 prev = get();

11 } while (!compareAndSet(prev, newValue));
12 return prev;

13}

14
15 //incrementAndGet () : LAJE-F 77 20 SEArb (1 B EAT IN L3R4, IFaR [B1 S AR N5 (R 45 2R 5
16 public final int incrementAndGet() {

17 return unsafe.getAndAddInt(this, valueOffset, 1) + 1;

18 }

20 //addAndGet(int delta) : AR 77 KA RIBUE S S R AE AR N, JFiR Bl 5 ) 45
21 public final int addAndGet(int delta) {
22 return unsafe.getAndAddInt(this, valueOffset, delta) + delta;

23

izt



1 public class AtomicIntegerTest {

2 static AtomicInteger sum = new AtomicInteger(@);
3

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

5

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

7 Thread thread = new Thread(() -> {
8 for (int j = 0; j < 10000; j++) {
9 /] JRTHE  CAs

10 sum.incrementAndGet();

11 //TODO

12 }

13 })s

14 thread.start();

15 }

16

17 try {

18 Thread.sleep(3000);

19 } catch (InterruptedException e) {

20 e.printStackTrace();

21 }

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

23

24 }

25

26}

incrementAndGet()/5/ABIdCASBEIECI, WNERCASKN, BheEzImIn+1.

B XFCASKM B IerRI B AlTE?

[RFEFRENAZE
AtomiclntegerArray A5 245 ARV GE
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//addAndGet(int i, int delta): PAJETBEHHIT B HR5IVic R S A EMN;
public final int addAndGet(int i, int delta) {
return getAndAdd(i, delta) + delta;

//getAndIncrement(int i): PUFEFHHH 7 OHEA H R 51N oER AN,
public final int getAndIncrement(int i) {
return getAndAdd(i, 1);

//compareAndSet(int i, int expect, int update): W4l R5INIMIALE IR IEATHEH
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 ZE eIt E 100

atomicIntegerArray.set(0, 100);
System.out.println(atomicIntegerArray.get(0));
/1 VR B 07 2 B R 51 1R o R S N EAR
atomicIntegerArray.getAndAdd(1,5);

System.out.println(atomicIntegerArray);



[FFEHHSIAXRE
AtomicReference/FRIRXE BRIV, BRILRIEREERNSR S| BNNEER S M.

1 public class AtomicReferenceTest {

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

4 User userl = new User("3k=", 23);

5 User user2 = new User("Z=J", 25);

6 User user3 = new User("E 1", 20);

7

8 //VIEEAA userl

9 AtomicReference<User> atomicReference = new AtomicReference<>();
10 atomicReference.set(userl);

11

12 //38 user2 Mt%T atomicReference

13 atomicReference.compareAndSet(userl, user2);
14 System.out.println(atomicReference.get());
15

16 //# user3 K% atomicReference

17 atomicReference.compareAndSet(userl, user3);
18 System.out.println(atomicReference.get());
19

20 }

21

22}

23

24

25 @Data

26 @AllArgsConstructor
27 class User {
28 private String name;

29 private Integer age;
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public class AtomicIntegerFieldUpdaterTest {

public static class Candidate {

volatile int score = 0;

AtomicInteger score2 = new AtomicInteger();

public static final AtomicIntegerFieldUpdater<Candidate> scoreUpdater =

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

public static AtomicInteger realScore = new AtomicInteger(®);

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

final Candidate candidate = new Candidate();

Thread[] t

new Thread[10000];
for (int i = @; i < 10000; i++) {

t[i] new Thread(new Runnable() {
@Override
public void run() {
if (Math.random() > 0.4) {
candidate.score2.incrementAndGet();
scoreUpdater.incrementAndGet(candidate);

realScore.incrementAndGet();

1)
t[i].start();

¥
for (int 1 = ©; i < 10000; i++) {
t[i].Jjoin();
}
System.out.println("AtomicIntegerFieldUpdater Score='

+ candidate.score);

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

System.out.println("realScore=" + realScore.get());
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X$FAtomicintegerFieldUpdater BYsSEFBFEf-B —LIRFIFIZUR, L95RENT:

(1) FEEW/nZvolatileztEllY, EEEZ BHETERRIESZBIA . eg:volatile int value = 3

(2) FERAVEIARE ({2{HfFpublic/protected/default/private) SERESERIENRFRIIKERE—
. R EREEEERRENSRTER, BAMURSHITRTERE. BEENTIENFER,
FREAFEEERFEN, REFRAILUARIKLENFER,

(3) HEERLHIZTE, FERRTE, LR NNstaticREF,

(4) ReERAEMZERE, AeeEfinalitg, EAfinalliENmEAER. SEhrfinalfgiE XA
volatile @B HRAY, XM KEFABERNFE.

(5) ¥¥FAtomiclntegerFieldUpdaterflJAtomicLongFieldUpdater RBEIEXint/longZREHIFER, ABE(E
KEEIEZA (Integer/Long) ., WNRB(ENBELEHFEE([FFAtomicReferenceFieldUpdater,

LongAdder/DoubleAdderi¥f#
AtomicLong 2% A T EERICASEMERIBEA LM, taNladdAndGet5i%:

FiR75EREA T UnsafesiiligetAndAddLong 3%, %73 5RERE M nativessix, BRIZIERXFABIRE
A AT EFHEiNE, BRIEHRI.

EHREREAIMET, SRR, BRI ASREZ. B, SHANET, N
ERNHTEIERE, SHRAERMHAERIER, LtRFAtomicLongBIBIER/IRR.
X#iELongAdder5| NBJHIER—HRREF A% TAtomicinteger, AtomicLongHy B iEfRINA]

[
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public class LongAdderTest {

public static void main(String[] args) {
testAtomicLongVSLongAdder (10, 10000);
System.out.println("==================");
testAtomicLongVSLongAdder (10, 200000) ;
System.out.println("==================");
testAtomicLongVSLongAdder (100, 200000) ;

static void testAtomicLongVSLongAdder(final int threadCount, final int times) {

try {

long start = System.currentTimeMillis();
testLongAdder(threadCount, times);

long end = System.currentTimeMillis() - start;

System.out.println("Zf>>>>>>2kFE4:" + threadCount + ", FAZRFEEEEIAC" +

times);

System.out.println("45 8 >>>>>>LongAdder 7 G MN11H4L" + (threadCount * times)

+ "G ILHRER " + end);

long start2 = System.currentTimeMillis();
testAtomicLong(threadCount, times);
long end2 = System.currentTimeMillis() - start2;

System.out.println("ZfF>>>>>>2F84:" + threadCount + ", FRLRFEERAEIHH" +

times);

System.out.println("45%>>>>>>AtomicLong 7 G M4 + (threadCount *

times) + "X, ILIHFERS " + end2);
} catch (InterruptedException e) {
e.printStackTrace();

static void testAtomicLong(final int threadCount, final int times) throws

InterruptedException {
CountDownLatch countDownLatch = new CountDownLatch(threadCount);
AtomiclLong atomicLong = new AtomiclLong();
for (int i = @; i < threadCount; i++) {
new Thread(new Runnable() {
@Override

public void run() {



36 for (int j = 0; j < times; j++) {

37 atomiclLong.incrementAndGet();

38 }

39 countDownLatch. countDown();

40 }

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

42 }

43 countDownlLatch.await();

44 }

45

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

InterruptedException {

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 = 0; j < times; j++) {
54 longAdder.add(1);

55 }

56 countDownLatch. countDown();

57 }

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

59 }

60

61 countDownLatch.await();

62 }

63 }

WRER: SEHHNE, HRIBFSREX, LongAdderfyffiz5tinR
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AtomicLong a1 BB BvaluefRFESLIRAYoNg(E, FrERYRIFEREZZERTT. iR,
SHAAMET, valueZTEBHSIRE— MR, BHENTMEIERF— MR, LongAdderfYEZAE IR
ROBAR, BvalueEDHEI— AT, FELESGTEIREANRAREES, STMEERYBECHE
PRYARMEITCASIERE, XERRHBOET, PRARRH/IVRS. WREFRENEIERlonglE,
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LongAdderflI SRS
LongAdderAEZBE— \baseZEE, — Cell[JER4A:
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1 /** Number of CPUS, to place bound on table size */
2 // CPURZEL, HRuLErEEH rI RN

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

A
6 * Table of cells. When non-null, size is a power of 2.
7 */

s /) B, K2R

9 transient volatile Cell[] cells;

1 /**
12 * Base value, used mainly when there is no contention, but also as

13 * a fallback during table initialization races. Updated via CAS.

14 */

15 /%%

16 * HE, EMMEN TSR

17 * 1, BHBRF RSN, HiEFHbase RInEE

18 * 2. YVlfithcellsHAln, WATERIEcellsEd R ek vIsath—k (B) A —NELIEREX cellsHIUh
H

19 * HARSES RN LR 2K HE R inElbase b

20 ¥/

21 transient volatile long base;

22

| [

24 * Spinlock (locked via CAS) used when resizing and/or creating Cells.
25  */

26 transient volatile int cellsBusy;

EXT— 1 HEBCellZE, XMERAIZBIFMRANE, S CelJIHREFEE— 1 valuefd, AILUEIZUnsafe
SRCASIE{EFERIE:

LongAdder#add}5ix
LongAdder#add73iARIZ 4B TE :

RBEMNKEMEFH R PR R, baseBHAFERAT, —BHITHAMR, ZEFBERERFER
I Cell[EEHFRIFETTCell,

AR Cell[EBAR A, SR ZERIIongAccumelateX#IIAHK Cell[], fNERCel[IELYIIRLER S
TEEECelETH, NEEAREMNIongAccumelate, LHATEIEERIEZEEIICell[[ BT .



Xt ELongAdderigitAEIDZ AL : FREFIDHARIRSE, FEIRELMSE, RERCASEIFLE.,

Striped64#longAccumulate5i%
#/\Striped64#longAccumulatefYiFEEN T :

LongAdder#sum}5ik

| /xx
2 * REIRINEF, Wl T %0 T EE

30 R mIFARES, BRAERRMB 5 NSRRI AT T AN I 20 4 0 v 1

4 * SEIREME AT BEAS R LN HERA K, BN 7 IS A Al 22 W] R IEAEBEAT THEC R I,

5 % JPVERIR [ A0 I AR F A AL AR IRRBIEILT, AME R R AR TR
6 */

7 public long sum() {

8 Cell[] as = cells; Cell a;

9 long sum = base;

10 if (as != null) {

11 for (int i = @; i < as.length; ++i) {
12 if ((a = as[i]) != null)

13 sum += a.value;

14 }

15 }

16 return sum;

17}

AT IEEMRT A Cel BRI TINM, FILAERINSIEF I sEE Bt EAERI Cel RRYERRTT T
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