FiHElm: Fox

BIET=HHE: http://note.youdao.com/noteshare?
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42 CAS
CAS (Compare And Swap, LEEFAZIR) , ERENRXE—IRTIRE: HHN—EZE, &
TR EHNAFESENMNMIEERDHEE, MRER, MEEl—HE.
CAS HUZE R CRBEAT :

1 if (value == expectedValue

2 value = newValue

3
LA ERRRS A T — B ER REMINESER(F, CAS AJLIEFREIEHEIIEMR
— PR ASEIRRTEE, ARRERFERERERGEESEIRER.
CASHLIEMZRMH (RIECEIEENAEN. RWUH) A—Mscilyszl, JavaRFEhayEEER
VERLEIE CAS I HESCINM.
CASR—FAMiEL, EAGERAMN (RBLZERIEE) BN FENSLIZZERIZERS.

CASRKF
£ Java 1, CAS B{FREH Unsafe RISHFH, 1ZRKENT =M ARSI ERY CAS #
E, a0E

public final native boolean compareAndSwapObject(Object varl, long var2, Object var4, Object vars5);
public final native boolean compareAndSwapInt(Object varl, long var2, int var4, int var5);

public final native boolean compareAndSwaplLong(Object varl, long var2, long var4, long varé);



EfJEEZ native 737%, H Java EMNREENRSTIL, XEHREARRY Java EUTIIIENIRISEH
AJRESBERE.
LA compareAndSwaplnt 35l, Unsafe 9 compareAndSwaplint 7553 4 N281, 55!
2 WEREh. AFREE. FRIPEE. FRIE. ZHE2Eed SR ELhhaIEN (R
ERFERHAT CAS 1#24(F,

I public class CASTest {

2

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

4 Entity entity = new Entity();

(@]

6 Unsafe unsafe = UnsafeFactory.getUnsafe();

n,n

8 long offset = UnsafeFactory.getFieldOffset(unsafe, Entity.class, "x");

10  boolean successful;

12 /] ANSE IR WNREH. FEREONAMER. FBINEE. FBOE
13 successful = unsafe.compareAndSwapInt(entity, offset, @, 3);

14 System.out.println(successful + "\t" + entity.x);

16 successful = unsafe.compareAndSwapInt(entity, offset, 3, 5);

17 System.out.println(successful + "\t" + entity.x);

19 successful = unsafe.compareAndSwapInt(entity, offset, 3, 8);
20 System.out.println(successful + "\t" + entity.x);

21}

22 }

23

24 public class UnsafeFactory {

26 [**

27 * 3REL Unsafe X%

28 * @return

29 */

30  public static Unsafe getUnsafe() {
31 try {

32 Field field = Unsafe.class.getDeclaredField("theUnsafe");
33 field.setAccessible(true);

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

36 e.printStackTrace();

37}

38  return null;



39 }

40

41 /**

42 * RMFBEHNFIRZE
43 * @param unsafe

44 * @param clazz

45  * @param fieldName

46 * @return

47  */

48  public static long getFieldOffset(Unsafe unsafe, Class clazz, String fieldNam
e) {

49  try {

50 return unsafe.objectFieldOffset(clazz.getDeclaredField(fieldName));
51} catch (NoSuchFieldException e) {

52 throw new Error(e);

53}
54}
55 }
Mt
£HXT entity.x B9 3 )R CAS #2E, DBIXERBEM 0 25tak 3. M 3 826k 5. M 3 5Bk 8. H1T4E
RO
true 3
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false 5
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Hotspot EfHlxdcompareAndSwaplint 75iERISCIAN T :

1 #unsafe.cpp

2 UNSAFE_ENTRY(jboolean, Unsafe_ CompareAndSwapInt(INIEnv *env, jobject unsafe, jc
bject obj, jlong offset, jint e, jint x))

3 UnsafeWrapper("Unsafe_CompareAndSwapInt");

4 oop p = JINIHandles::resolve(obj);

5 // WRiEwFEE, TFHvaluelfjhilk

6 jint* addr = (jint *) index_oop_from_field offset_long(p, offset);
7 // Atomic::cmpxchg(x, addr, e) casi®if x:EZHMME e: B HIME

8 //casHiY, REAEEHe, 5T e, kiR Fltrue

9 //casKll, REINFEFvaluefti, ~%Te, HITikiREIfalse

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

11 UNSAFE_END



LiBiEEAtomic:cmpxchglgiEd, XMRIEAEZRERFHIARCPURBAERY
ST, IXEEFAILAlInux_64xB9AMEI, EEAtomic:cmpxchghIsCIR

1 #atomic_linux_x86.inline.hpp

2 inline jint Atomic::cmpxchg (jint exchange_value, volatile jint* dest, jint con
pare_value) {

3 //HIWHETPAT I R B 9 2 A B AR I8

4 int mp = os::is_MP();

5 //LOCK_IF_MP(%4) fEZMCFEZIEET, N cmpxchgl FEAUSIN lock HIZE, LAIAH|PN1E5F
IR

6 //cmpxchgl 84 R EIE x86 MK IA-64 ZEMJFHI—ANEFMH84,

T //ERBEEHE dest fREHERIKNFERZ G compare_value A,

8 //IEARLE, MIXEAH: dest 5 exchange_value, 7ML HHIKE dest F8&1A) [ N FEE %
“rexchange_value.

9 //IXFIRLTER T EA CAS #AE, FMEHEIRA CAs 4.
10 __asm__ volatile (LOCK_IF_MP(%4) "cmpxchgl %1, (%3)"

11 : "=a" (exchange_value)
12 : "r" (exchange_value), "a" (compare_value), "r" (dest), "r" (mp)
13 ¢ "cc", "memory");

14 return exchange_value;
15 }
cmpxchglBFEAHRITIIE :
B, WMIAR'r" (exchange value), “a” (compare value), “r" (dest), “r" (mp), &
~compare valuefz \eaxz1Fes, mexchange value, dest, mpAYEFANEENERZS
725, AR CRAEEHEIIMASFSSZA—INFRS, IFENEESFEFTINE
EEMLERITIA "%0" FFia, 9BHCA%0. %1-%9. Sk, HtijeaxE%0, HA
AYexchange value, compare value, dest. mpBIE%1. %2. %3. %4,
Ett, cmpxchg %1,(%3)sLhr_EZFRcmpxchg exchange value,(dest)
FETEMNRcmpxchgB M EESleax, HLFRIER L KeaxUEEHE
compare_value)fldestitit FRrFRIEEBES,
HIHE"=a" (exchange value), T riBeaxhFEHEES Aexchange valueZg&d,
Atomic:cmpxchgiXPMERERRIREERexchange value, LR, R cmpxchgl#ifT
Efcompare_valuefldestig§tgRAFERFNIR S destigsHERRFEZA
exchange value, FR#ZeaxfFiicompare valuell{E%5 T exchange valueZrE, BIREER
ZIREIRERR A Icompare value, IttFfUnsafe CompareAndSwapIntfiREHE(jint)
(Atomic:cmpxchg(x, addr, e)) == eRfiEtrue, FBECASEIH, R cmpxchgl#fTHdt
compare_valuefl(dest) ~FENIBSRIdestiEFHERNFIES Neax, &ZLHMHBRMEE
#Gexchange valueZE/ERIRENE, SE(jint)(Atomic:cmpxchg(x, addr, e)) == 53
false, ZRBACASLZIY,
MRS S LR AR LERIR ML CAS 158<%, 540 x86 # I1A-64 ZR¥gHRY cmpxchgl f8<&
#1 comxchgq 8<%, sparc Z2¥g9HY cas FESH casx 8.
AE 2 Hotspot &Y Atomic::cmpxchg /7%, 2 Java $89 compareAndSwapint /5%, ©
MNARLERXENFERT CAS IESH—ZERITTE, CAS I5SEA—MEHRIE, BEXA

RREFME, XBIER CAS RIMERRTE.
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CAS EASTURR T RFR(F, BRERFE—LRER, TERWE=/MH:
o HIie CAS KEJIEMAMIN, WL CPU HRIFEARIFFH
o BRI HEXERTEREF

o ABA B}

ABAJE R HFRGE
CASEZLIN— 1 EERIEFENHATPENZIAIEEE, ME FIZIELBRFFER, BBAEX

EHEZER S SEEUREIR(L,
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Thread1 Thread?2 Thread3
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I @S1f4j

2 public class ABATest

/ public static void main(String[ ]| args

5 AtomicInteger atomicInteger = new AtomicInteger(1

7 new Thread ->
8 int value = atomicInteger.get

9 log.debug("Threadl read value: " + value

1 // BHZ%1s



12 LockSupport.parkNanos (1000000000L ) ;

14 // ThreadlifidCAS{&i{valuefdi N3

15 if (atomicInteger.compareAndSet(value, 3)) {

16 log.debug("Threadl update from " + value + " to 3");

17} else {
18 log.debug("Threadl update faill!");
19 }

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

2

22 new Thread(()->{

23 int value = atomicInteger.get();

24 log.debug("Thread2 read value:
25 // Thread2ifiidCASfZvalueftiy2

+ value);

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

27  log.debug("Thread2 update from " + value + " to 2");
29 // do something
30 value = atomicInteger.get();

31 log.debug("Thread2 read value:
32 // Thread2ifidCASf&iivaluefd Nl

+ value);

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

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

3%}
36}
37  },"Thread2").start();
38}
39 }

Thread1 A& Thread23JvalueflJi{E, iRLAvalue="1;88{E50D

va\jdk1l.8.0_181\bin\java.exe" ...

1] DEBUG com.tuling.jucdemo.atomic.ABATest -|Threadl read value: 1
2] DEBUG com.tuling.jucdemo.atomic.ABATest -|Thread2 read value: 1
2] DEBUG com.tuling.jucdemo.atomic.ABATest -|Thread2 update from 1 to 2
2] DEBUG com.tuling.jucdemo.atomic.ABATest -|Thread2 read value: 2
2] DEBUG com.tuling.jucdemo.atomic.ABATest -|Thread2 update from 2 to 1
1] DEBUG com.tuling.jucdemo.atomic.ABATest -|Threadl update from 1 to 3

ABA[TJRERIRZRG =

HIEEE NSRRI, B—FETEHERATNERERSHNG, SRIEN—REIE, RE
M TR,

B+, Javatigt 7 HEMAYRF5|FH3SAtomicStampedReference<V>



public class AtomicStampedReference<V> {

private static class Pair<T> {
final T reference;
final int stamp;
private Pair(T reference, int stamp) {
this.reference = reference;
this.stamp = stamp;

}

static <T> Pair<T> of(T reference, int stamp) { return new Pair<T>(reference, stamp); }

}

private volatile Pair<V> pair;

referenceRPFAISEARFHERNEE, stampRhRA, BRIERATLUED + 1FIEMRAE—M, XiF
A LARIEE R IESUSRIMRA B RE LIB1E,

1 @S1f4j

2 public class AtomicStampedReferenceTest {

3

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

5 // & XAtomicStampedReference Pair.referencefi A1, Pair.stampA1

6 AtomicStampedReference atomicStampedReference = new
AtomicStampedReference(1,1);

7

8 new Thread(()->{

9 int[] stampHolder = new int[1];

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

11 int stamp = stampHolder([0];

12 log.debug("Threadl read value: + value + ", stamp: + stamp);
13

14 // BHZE1ls

15 LockSupport.parkNanos(1000000000L ) ;

16 // Threadlid@idcAsfZiivaluefdi 3

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

18 log.debug("Threadl update from " + value + " to 3");

19 } else {

20 log.debug("Threadl update faill");
21}

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

23

24 new Thread(()->{

25 int[] stampHolder = new int[1];

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

27 int stamp = stampHolder[©];

+ value+ ", stamp:

28 log.debug("Thread2 read value:
29 // Thread2iiifCASEHvaluefli2

+ stamp);

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

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

32



// do something

value = (int) atomicStampedReference.get(stampHolder

stamp = stampHolder[©

+ value+ ", stamp:

log.debug("Thread2 read value:
// Thread2ifidcAsEiivaluefld Al

+ stamp

if (atomicStampedReference.compareAndSet(value, 1,stamp,stamp+1

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

"Thread2").start

Thread13588G R IHEXvalue

1ic.AtomicStampedReferenceTest - Thread2 read value: 1, stamp: 1
1ic.AtomicStampedReferenceTest - Threadl read value: 1, stamp: 1
1ic.AtomicStampedReferenceTest - Thread2 update from 1 to 2

1ic.AtomicStampedReferenceTest - Thread2 read value: 2, stamp: 2

1ic.AtomicStampedReferenceTest - to 1
1ic.AtomicStampedReferenceTest -| Threadl update faill

#M7E: AtomicMarkableReferencer] LAIEf#E 9 _EEIAtomicStampedReferencefJfEiftiR, F2
ARIMESITUR, (KO RBRESE. FHbZTEmarkZbooleanzE!, (VICREREBITE

G

%

prlic FEETMAtomicMarkableReference{bay

private static class Pair<T> {
final T reference;

final

private Pair(T reference, boolean mark) {

}

}

this.reference = reference;
this.mark = mark;

static <T> Pair<T> of(T reference, boolean mark) { return new Pair<T>(reference, mark); }

private volatile Pair<V> pair;



