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LockSupport.park() FAmkInterrupted ExceptionS & , (B2 tH085 i
FerEREERRH

aILASEIZunparkifER , unparkErILA parkSGiiT , FEELRRES

{EAwait/notify[HZEIRERLETE

1 public class WaitTest {

2

3  public void testWaitMethod(Object lock) {

4  try {

5 synchronized (lock) {

6 System.out.println(Thread.currentThread().getName()+" begin wait()");
T // wait() BB

8 Thread.sleep(5000);

10 lock.wait();

11 System.out.println(Thread.currentThread().getName()+" end wait()");
12}

13} catch (Exception e) {

14 e.printStackTrace();

15 }
16}
17

18 public void testNotifyMethod(Object lock) {
19  synchronized (lock) {

20 System.out.println(Thread.currentThread().getName()+" begin notify()");
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lock.notify();

System.out.println(Thread.currentThread().getName()+" end notify()");
}
}

public static void main(String[] args) {
Object lock = new Object();
WaitTest test = new WaitTest();

Thread t1 = new Thread(new Runnable() {
@Override

public void run() {
test.testWaitMethod(lock);

}

},"threadA");

tl.start();

Thread t2 = new Thread(new Runnable() {
@Override

public void run() {
test.testNotifyMethod(lock);

}
},"threadB");

t2.start();

try {

Thread.sleep(500000) ;

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

}



threadA begin wait()
threadB begin notify()
threadB end notify()
threadA end wait()

{EFBwait, notify kLM EFIREEINRER /DB MRR :
o  waitfnotify&BEObject?hRYFE AR M5 AR RS TIA
BEis, XIRH 7 HEHERZS: REERSERF,
o  HUWURHFFATIPBEZNEERT, notify REEBEIIEZRE—ME
TEIREE, ToIAIREETEERVLAE
{#FLockSupportfJiE, BEAIRILARIHAEELFEEE, RiTthaLiE
EEIRERAISAE, HESE.

{EMpark/unparkPEZEIGEFEZTE
LockSupport/2) DKeRFIRECIZ2 [ EEMIREERN T E, SREH IR HIIZSE5EE
2, TLUEEHTLISHTIREE, FEAREOHEEMREER IR, BRTREESIX
IREERIRERFI—RIREER—HFRY, IDKHAE THISHFIEMREL TERERESLIM P AEER
T LockSupportitTEA2RIPEZEIREE, ERECRAARERT LT EFREENTIE
ERT TEKELNR.

I public class LockSupportTest

3  public static void main(String[]| args
4 Thread parkThread = new Thread(new ParkThread

5 parkThread.start

7 System.out.println("MifiEparkThread"

8 LockSupport.unpark(parkThread

Il static class ParkThread implements Runnable

13 @Override
14 public void run
15 System.out.println("ParkThread fi5H4T"

16 LockSupport.park



17 System.out.println("ParkThreadH 7 5eK"

LockSupportfEZEFNIEERLTZIRIE
B ZiEgBBParkerscfl

1 class Parker public os::PlatformParker
2 private

3 volatile int _counter

5 public
6 void park(bool isAbsolute, jlong time

7 void unpark

10 class PlatformParker : public CHeapObj<mtInternal>
11 protected
12 pthread_mutex_t _mutex [1

13 pthread_cond_t _cond [1

LockSupportfi @@BZiEHITE counte rRXILLIREREREHTIEZHIN. REGSET
E=p-Ul5R
e  YAMpark () FER, £¥ counter&R0, FERTHIETREIE, INTF15BERIEH
unpar kﬁ,mUE}§E$ ' é‘ﬂﬂﬁﬁ@éﬁ%ﬁﬂgo
o  HiFAunpark () AR, 2% _counterEN1, BERTFIETEIE, INFI1SHTLE
TEIREE, SNEREH.
ariERE, SAEEEFTEHEFIE(permit), XNMEIERZRE11. SEAparkisiE
B, MREEIE, WSERBEEXNESIEREESERYH, BRURKEEIE, FHwEE
FEFEIEATA; MunparklEk, ESEINI—MEIE, EBEIERZHEE1T.
o IHARILASCIRBEL S S PHZRLAE?
Eunparkiki§ 7T —EUE 2 EAApark R ABEEIEEE, tASEZE.
o I AEERIRSIEERMR SRR,
RAEERNERERZ AT, EELFARMRunparkflERB—RXunparkER—F, RStEnn—
MEIE; MARRRparkiI EEHZEENMIIE,



park&unparkiFi3 4T

£ Hotspot JEfZH, unsafe.cpp 4L JHTF I Java Unsafe 2R F native FiEER

HERSCHL,
) AL k d eSS LA L X AL ) v N N \ S LIS Iy v I3 L'J.‘_E FAV AN \UIIDGLC_I.}UL-ULUULCULIU
{cC"park", cc" (zJ) V", FN PTR(Unsafe Park)},
{cC"unpark", cc" ("oBJ") V", FN_PTR(Unsafe Unpark) }

parkFunparkf9sCIESEN T

1 UNSAFE_ENTRY(void, Unsafe_Park(JNIEnv *env, jobject unsafe, jboolean isAb
solute, jlong time))

2 UnsafeWrapper("Unsafe_Park");
3  EventThreadPark event;
4 #ifndef USDT2

5 HS_DTRACE_PROBE3(hotspot, thread__park_ begin, thread->parker(), (int) i
sAbsolute, time);

6 #else /* USDT2 */

7 HOTSPOT_THREAD_PARK_BEGIN(

8  (uintptr_t) thread->parker(), (int) isAbsolute, time);
9 #endif /* USDT2 */

10 JavaThreadParkedState jtps(thread, time != 0);

11 thread->parker()->park(isAbsolute != @, time);

12 #ifndef USDT2

13 HS_DTRACE_PROBE1(hotspot, thread park end, thread->parker());
14 #else /* USDT2 */

15 HOTSPOT_THREAD_PARK_END(

16  (uintptr_t) thread->parker());

17 #endif /* USDT2 */

18 if (event.should_commit()) {

19 oop obj = thread->current_park_blocker();

20 event.set klass((obj != NULL) ? obj->klass() : NULL);
21  event.set_timeout(time);

22 event.set address((obj != NULL) ? (TYPE_ADDRESS) cast_from_oop<uintptr_
t>(obj) : 9);

23 event.commit();
24}

25 UNSAFE_END

26

27 UNSAFE_ENTRY(void, Unsafe_Unpark(JINIEnv *env, jobject unsafe, jobject jt
hread))
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UnsafeWrapper("Unsafe_Unpark");

Parker* p = NULL;

if (jthread != NULL) {

oop java_thread = JINIHandles::resolve non_null(jthread);

if (java_thread != NULL) {

jlong 1lp = java_lang_Thread: :park_event(java_thread);

if (1p !=0) {

// This cast is OK even though the jlong might have been read
// non-atomically on 32bit systems, since there, one word will
// always be zero anyway and the value set is always the same
p = (Parker*)addr_from_java(lp);

} else {

// Grab lock if apparently null or using older version of library
MutexLocker mu(Threads lock);

java_thread = JINIHandles::resolve_non_null(jthread);

if (java_thread != NULL) {

JavaThread* thr = java_lang Thread::thread(java_thread);

if (thr != NULL) {

p = thr->parker();

if (p != NULL) { // Bind to Java thread for next time.

java_lang_Thread::set_park_event(java_thread, addr_to_java(p));

L S == W

if (p !'= NULL) {
#ifndef USDT2

HS_DTRACE_PROBE1 (hotspot, thread__unpark, p);
t#telse /* USDT2 */

HOTSPOT_THREAD_UNPARK (

(uintptr_t) p);
#endif /* USDT2 */

p->unpark();

}
UNSAFE_END

BNERREXISEE— Parker 5| (JREE3XE: thread.hpp)

1

// JSR166 per-thread parker

2 private:



3 Parker* _parker;
4 public:

5 Parker* parker() { return _parker; }

parker ZRINENINT  (RIB3MH park.hpp)
e Parker 4% os:PlatformParker, &3 REIRERFHTIEER
e B _counter B, _counterzE > OB, BJLUETT, Blpark/3iz&H
R[E], FERY_countertFMHENO, BN, HRIZMERAZLHER. unpark
ERLAE counterE A1, FEMMEEHLRIFFHEIE.
o RMETRFAY park #1 unpark 730X
1 // Parker Z4k/K os::PlatformParker. 4FGIANFEIEMERGEHHATER, LinlinuxfEos
_linux.cpp Sl T park, unpark’/iiE
2 class Parker : public os::PlatformParker {

3 private:

4 volatile int _counter ; // BATHIVFAIIE, 4 _count > @ Hfpark jiEEH IR
unpark2f _counter® N1

5 Parker * FreeNext ;

6 JavaThread * AssociatedWith ; // Current association

7

8 public:

9 Parker() : PlatformParker() {
10 _counter = 0 ;

11 FreeNext = NULL ;

12 AssociatedWith = NULL ;

13}

14 protected:

15 ~Parker() { ShouldNotReachHere(); }
16 public:

17 // For simplicity of interface with Java, all forms of park (indefinit

18 // relative, and absolute) are multiplexed into one call.
19  void park(bool isAbsolute, jlong time);

20 void unpark();

22 // Lifecycle operators

23 static Parker * Allocate (JavaThread * t) ;
24  static void Release (Parker * e) ;

25 private:

26 static Parker * volatile FreelList ;

27 static volatile int ListLock ;



28
29 };

parkiFi8 3
B{fpark5iEELIEL ZEPlatformParkersh,  FHATATLAE Flinux& 4 FPackerfiparkss

ESEIUSRE  (IRIS3U4 os_linux.cpp)
1. ¥ ERTEHEESS, WREKE counter >0, REEZER, 1§ counter = 0
1R[]
2. W1 1 RERAZ, FEMATZFER ThreadBlockinVM , &2 counter > 0 EHH
37, BRI counter i&A 0, unlock mutex iR[a];
3. W1 2 FRZ, HRIGAERERIEN EH T ARNEMERS, NRKMAHE R
IR[E], M counter iRE N0, unlock mutex , park BRI,
1 void Parker: :park(bool isAbsolute, jlong time) {

2 // Ideally we'd do something useful while spinning, such

3 // as calling unpackTime().

5 // Optional fast-path check:

6 // Return immediately if a permit is available.

7 // We depend on Atomic::xchg() having full barrier semantics
8 // since we are doing a lock-free update to _counter.

9 // M xchg 84 1&0CNe, REEAE, FEKTow A\EATIE, BHEIRMH
10 if (Atomic::xchg(@, & counter) > @) return;

12 Thread* thread = Thread::current();
13 assert(thread->is Java_thread(), "Must be JavaThread");

14 JavaThread *jt = (JavaThread *)thread;

16 // Optional optimization -- avoid state transitions if there's an inter
rupt pending.

17 // Check interrupt before trying to wait

18 // W HEEER R EiREA Ntrue, HERE, FE: AIERPWAREL

19 if (Thread::is_interrupted(thread, false)) {

20  return;

21}

22

23 // Next, demultiplex/decode time arguments

24 timespec absTime;

25 if (time < @ || (isAbsolute && time == @) ) { // don't wait at all

26 return;



27}

28 if (time > @) {

29 unpackTime(&absTime, isAbsolute, time);

30 }

31

32

33 // Enter safepoint region

34 // Beware of deadlocks such as 6317397.

35 // The per-thread Parker:: mutex is a classic leaf-lock.

36 // In particular a thread must never block on the Threads_lock while
37 // holding the Parker:: mutex. If safepoints are pending both the
38 // the ThreadBlockInVM() CTOR and DTOR may grab Threads_lock.

39 // FEM4RTZAEN ThreadBlockInVM, N T Bl IEAEEI 45k 5t

40 ThreadBlockInVM tbivm(jt);

41

42 // Don't wait if cannot get lock since interference arises from
43 // unblocking. Also. check interrupt before trying wait

44 /) BIRHBARER SAAAETRORE, WRAE, ZuCRIEF8, WRSRBURIW, Hi#%

% [e]
45 if (Thread::is_interrupted(thread, false) || pthread_mutex_trylock(_mut
ex) !=0) {

46 return;

~

47}

48

49 int status ;

50 // W _counter > @, NEELLS:

51 if (_counter > @) { // no wait needed

52 _counter = @; // _counter#H & 0O

53 status = pthread_mutex_unlock(_mutex); //BiEH JF581

54 assert (status == @, "invariant") ;

55 // Paranoia to ensure our locked and lock-free paths interact
56 // correctly with each other and Java-level accesses.
57 // N BRRE

58 OrderAccess::fence();

59  return;

60 }

61

62 #ifdef ASSERT

63 // Don't catch signals while blocked; let the running threads have the
signals.

64 // (This allows a debugger to break into the running thread.)



65 sigset t oldsigs;

66 sigset t* allowdebug blocked = os::Linux::allowdebug blocked signals();
67 pthread sigmask(SIG_BLOCK, allowdebug blocked, &oldsigs);

68 #endif

69

70  OSThreadWaitState osts(thread->osthread(), false /* not Object.wait()
*/)s

71 jt->set_suspend_equivalent();

72 // cleared by handle_ special suspend_equivalent_condition() or java_sus
pend_self()

73

74 assert(_cur_index == -1, "invariant");

75 if (time == 0) {

76  _cur_index = REL_INDEX; // arbitrary choice when not timed

77 // pthread_cond_waitH T FHZE MATZAE, EFRFHIMLFEM A pthread_cond_signal
oipthread_cond_broadcast KMz &

78 // pthread_cond_waitP#BsEHl: Seklimutex, RGN Awaiterf\ 5% fFsignal, U
RAsignal Mefig %28 FE ) 5 SE 44T 28T 8

79 status = pthread_cond wait (& cond[_cur_index], _mutex) ;

80 } else {

81 _cur_index = isAbsolute ? ABS_INDEX : REL_INDEX;

82 // LRFEFNAEN I A FISES, NESEHLAA T pthread_cond_timedwait

83 status = os::Linux::safe_cond_timedwait (& cond[_cur_index], _mutex, &a
bsTime) ;

84 if (status != @ && WorkAroundNPTLTimedWaitHang) {
85 pthread_cond_destroy (& cond[_cur_index]) ;

86 pthread_cond_init (& cond[_cur_index], isAbsolute ? NULL : os::Linux::c
ondAttr());

87 }
88 }
89 _cur_index = -1;

90 assert_status(status == @ || status == EINTR ||
91 status == ETIME || status == ETIMEDOUT,

92 status, "cond_timedwait");

93

94 #ifdef ASSERT

95 pthread_sigmask(SIG_SETMASK, &oldsigs, NULL);
96 #endif

97 // _counterE ik E o

98 _counter = 0 ;

// FETCH R

100 status = pthread_mutex_unlock(_mutex) ;

9

©



101
102
103

104

106
107
108
109
110

111

assert _status(status == @, status, "invariant") ;

// Paranoia to ensure our locked and lock-free paths interact
// correctly with each other and Java-level accesses.

[/ TN BERE

OrderAccess: :fence();

// If externally suspended while waiting, re-suspend

if (jt->handle_special_suspend_equivalent_condition()) {
jt->java_suspend_self();

}

}

unparkiBiB 3t
BAIBREBUnparkSiERSLIARRE (RES3Z4 os_linux.cpp)

1
2
3

1

. pthread_mutex_lock $REXE /=

. _counter &/ 1

. #ll#r _counter RYIEE:

/INF 1 B3, 8 pthread cond signal IREETE park FEERIZIE;
T 1 /Y, BEERF

void Parker::unpark() {

2 int s, status ;

3 // FEEFHL

4 status = pthread_mutex_lock(_mutex);
5 assert (status == @, "invariant") ;
6 s = _counter;

7 // ¥ _counter® N1

8 _counter = 1;

9 // sitFEHIZunparkZ Hift)_counterlHfH, Ws < 1, WA AR SRS,
i 2 M

10 if (s < 1) {

11 // thread might be parked

12 if (_cur_index != -1) {

13 // thread is definitely parked

14 if (WorkAroundNPTLTimedWaitHang) {

15

// pthread_cond_signalfIfEH: KIE—ME5%H RI—DIEEL T HESARESH

LRE , S b B P RS , 4REhAT .

16
17
18

status = pthread_cond_signal (& cond[_cur_index]);
assert (status == @, "invariant");

status = pthread_mutex_unlock(_mutex);



19 assert (status == @0, "invariant");

20 } else {

21  status = pthread mutex unlock( mutex);
22 assert (status == @, "invariant");

23 status = pthread_cond_signal (& cond[_cur_index]);
24 assert (status == @, "invariant");

25 }

26 } else {

27 //_cur_index==-1 FEJHCH 581

28  pthread_mutex_unlock(_mutex);

29 assert (status == @, "invariant") ;
30}

31} else {

32 // s==1 BEJE 78

33  pthread_mutex_unlock(_mutex);

34 assert (status == @, "invariant") ;
35}

36 }

https://www.processon.com/view/link/6139797c63768906a22cb4e2

thread 23RN, FEEER

thread 15RE AN parkpsik

VERpark7i%

pthread_mutex_trylock | Z=itiREImutexERgl

FREImutexmilh

pthread_cond_wait

thread2BEH BHmutex |

y : pthread_mutex_unlock :

thread 131f752k3s

B8, Bt

JBFpthread_cond signallfEgthread2

IBFunparkyTix

pthread_mutex_lock

'

pthread_cond_signal

: pthread_mutex_unlock

pthread_cond_wait

FEZES & pthread_cond_signal #1455

glibe-2.31.tar%F pthread_cond_waitfJsCHl:

err = _pthread_mutex_unlock_usercnt (mutex, 0);
XHOOOXK

err = _pthread_mutex_cond_lock (mutex);

JBFBpthread_cond wait/S5ckiimutex, TSI\ waiterB\FI&4:
signal, 41l i i T TEH L



https://www.processon.com/view/link/6139797c63768906a22cb4e2

pthread_cond_wait() RESHFRMZETNER., EFERITSH, F—13EHHR
FHTE, MEINSHMUtexZ2RIPEUZENERE. HMERX N REVEERRIRHER
FEERLSpthread_mutex_lock()—E(FH.

1 pthread_mutex_lock(&mutex);

2 pthread_cond_wait(&cond,&mutex);

pthread cond wait() FIFIHEENHILIE, SRIMEIRE
FA pthread cond signal() B¢pthread cond broadcastxklafEE , ANElZ4ETF,
pthread_cond_signal()B]LAIREEZE/D—NERFE,; Mpthread_cond_broadcast()U 2 IREEEF
IZR M HERTESRE. EEANMMEREETR, —EREXE F &£ HRSUEBSEEER
=5. pthread_cond wait() #J5pthread_mutex BtEREF.
pthread cond wait() BREI—H AwaitiKZSH=Baflrelease mutex, HEAMEIZE
i pthread cond signal() Eipthread cond broadcast , IEBiZZFE1RES,
{if pthread_cond_wait()i@id (IR[E]) BF, ZZ&FEN BaiikiSizmutex ,

pthread_cond_signal
pthread_cond_signal EEEIIERR &% —MESA BRI FEL FIRESHRES

HIEGHE (EE N SRS a7, MRIBEIELEEESSN

&, pthread _cond_signaltBb& R IiRE],



