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{56

MR (EEHEIR) , ANRBEZRIIXEFNEIR.

MAEX TR, BEETEERNERANGR, NEH. BE. #HE. 4. EED
TE, TENBRUNNARNESEE, HENRESNTAIAVARNA RRWE, F
EsR. W, NIFELEH.

EXENARARLE, EB2ULBRAE, FAELEPFHIBICAIRAHE, MR
XS MERTE BRI I T

—. —TiE%ID=R

EARINTR, FEMIMKRLE, MDA 2WIE. HUMRER, RIFRRT
BENAREN, EXEREH, =B AERERELZ:

o ENETRIMITISE LA MRS
o JAMEZERINERTHIE;
o SIEHIUREE T,

—. fmgsciy

EMBN, MEZRIUX/LTIIKREEFAZRLRE. EHTHK, BIIFELHRENZS
SRR, SR, EXABNSIZREATZ/L T EBRNLRE, BN

RERRZ,

public static void main(String[]l args) {
Thread neZhaPlayer = new Thread() {

public void run() {
System.out.println("&H2ME, HELE");
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by

b
Thread anQiLaPlayer = new Thread() {
public void run() {
System.out.println("HE2LEHA, HEPEK");

I

b

Thread suLiePlayer = new Thread() {
public void run() {

System.out.printin("&HEH3Z, EETE");

I

b

neZhaPlayer.start();

anQiLaPlayer.start();

suLiePlayer.start();

RRBRYIETTEER

BEMIE, BE LR
BEDI, BETE
BERHEA, BETH

Process finished with exit code 0

ME, MEWKPEBORBAL, BINRTIMERETINRR, Hi8
U run () PRSI ON ML T T =sehhl s tart () |t d e A
ATIXEEI MRS EEREE,

1. BlEL=E

Thread nezZhaPlayer = new Thread();

2. JTRIB R ER

public void run() {
System.out.printin("&HEMWIE, FELEK");

}

3. Bah&iE
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neZhaPlayer.start();

NFRARGR, BIERLEREANZIAIER, HMNNBIRZETRITHAZENE
(LB RAVIF LR G R EE) , MEERZRANILIX—BrNAN. B
ItE, #E%RES5EAREN, BTEENRBARERITREREERR, Flavad,
MNEEF2MHIHRIEE

T Thread SEES run IS
) Runnable LIRESTISEtPR 11\ cad [SICE]

=. ZELIERNMMAEN

1. & Thread Bl & TE

ELENRAIREESR, FAMERNESXMAN, RTAIEERXN, (RBAIN
IR VE S

public class NeZhaPlayer extends Thread {
public void run() {
System.out.printin("FHEMW0E, FEELK");

by

tesh, fEJavalA R EESRIJDKIRAR, (RER] L@ lambdaZRiA T\ B

Thread anQiLaPlayer = new Thread(() —> System.out.printin("FZMH

e, HwELE"));

2. LI RunnableiZ O8I 472

AT EPEE Yl Rl Runnable [EIMMESZNIFEE NeZhaRunnable Eaaen
5 Runnable E{NESEY run Pabr IRV

public class NeZhaRunnable implements Runnable {
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public void run() {
System.out.println("#FHEMWIE, FELEK");
b
¥

Thread neZhaPlayer = new Thread(new NeZhaRunnable());
neZhaPlayer.start();

MWHELE, BRI ROSTERRE 0, B4, BITRHZEARE?

EI{R{EFARunnable

JNF XIS E, AMASITHEFRENNE. B2, MNEBRXRIZITHAEFR
W, WEFEMRASE _MAIN: XPRunnablei®,

XEERN, FEHRNRIZITH, B—FAEARAN, ASHTFLE (Prefer
composition over inheritance) , NIRXEHINBENEEEERERE, R=E
ANEFERME, TlavaPFiEREE RER R R, —BYEThread Z [GAG A EELX
AEME, FERERNT BRAIREME. S5, XIRunnablezOM ] U5 FEY
EeRMNHATEESER,

FRIA, tHIRTF 4 FEThread, SEINRunnabledZ O r] AR KB ZEHIEES, RIFELT
HREY, RTFX—RNNEZ R, RAIUSZE (Effective Java) ,

WoR RARK Thread IEEMEN, MTH, Ioh, FEJavahB (TR E
N ThreadFactory CRB=ESIIE D P SUpN A B el et ES e

—

)

. AR, AlEkin!

AIZMNEHERES, AMNT—LEHERY, EEDSROE, —FIOHE
62z run () GIENS start() EICRNEICEES

Thread neZhaPlayer = new Thread(new NeZhaRunnable());

neZhaPlayer.run();

MRIRZ 2 EARYE, RIHAFTLABRIREEREL, ATXIERMEMATE! XZ
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®#, Runnablesr (RN iEH A RIRFIOIRNLIZAMRN, mIEEARXD
SRENERIEMAN, tHEEER. It 28RS stheaame
R? XER A Thread ) [FIIR- &% FAtargetH A [TTIIRN:

public void run() {
if (target != null) {

target.run();

by

FrAMRE, MRMREZEAITIINE ATSCIRANATRE. KT XFmN AN
HATHET, SERENEERIRSH o, XBAREICENMERBIEE AN
= start() BEIESS run() B

M EMEXANEIAT, REMRX LT —HE

7S ol R G

e AMMARRIAI, BIBLEMIT%IE, RXITEN~100 2 [BAYSTEFNELL, H
B R,

ERHEIES SEEH

e IEEEF: https://juejin.cn/column/6963590682602635294
e github: https://github.com/ThoughtsBeta/TheKingOfConcurrency
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5i02: ZAEmEB-feliEgiAiR
Javay& 1z

GMRE] (EEHEIR) , FANRBEZRIIXEFNE2R.

EREN (Ko =K NOEESLE) XEH, HIIELE I ThreadMRunnable
BNt T fRalfalfEJavah B2 — 142, BIEMFRELB T —ENRER. EFRXE
B, BATRETRIERRAIEE, NEEMENERRE, UEERMEEIRE
EIARNZAE, ANEENFIITT FEM,

—. MERRINFNZIE

£ L HCRIB0FCHEIZHI, #HIE—EHZREFARTRABTRTFENIEILETHNESR
B, A2, BETENMNRRE, AMINEERENEFILIEERBRLS, FES
IR F IR REK, HAREAERNAERUESLERBAENE, BEAEX
g7,

BEE, BELIEHRENRR, FELTNILIEPCB, AEHXEDEFENME
"R, WAEFZE., VOREFSF. A, EHETRE, RAATHEERESFIHE
FICPUMEHIREFIVHIZCPURIE, XLMAEFERRNER, 2R, £
ERIEIE. TIMRRHERNERER, RABREEEARNNTZFH, Lt, TR
ERAFR, MABRREISHENHE, AEEREMEDR, ER, ZITNEN
RENERREFET,

Rtb, HAETHRABEATFHNSXCPURI AR, SIEEINBME,

ML, % IRRANERRERSGPMILETHESRRTT, —HIETUH
B3 1%, HE, M#AEELE, ZERAFHIERZEUEY, RLEERNED
IR NREERHTE (Light-Weight Process)

At L EREBNEE
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ELIEZRI, RAUIRESHFEDRATR, FHEKR, A, 5IN&ER, 4iE
FETHEE, ARNERRNAFTE, SRROGBIENTER. FN, LRt

HAASSEAREIR, BLCFFHERUN, LI, #HENEEHIUHARRIT, RIF
AGHLRALRE TEHNFARE, BREAMIRSAAZRNAIBERNARENL

aLul
o

el

2l NE5 R

EAXRE 7, BIMRERREEIMRTEIE, Mitdavad, FINFEEE

— . Threadz&-JavaF

W Thread£i\ %72, BREEN—ELEREMMEARSGE, Thread@JavaZ iz

[ Raray

EhthPaEhl, BAERAEE

BMBRIN AR,

THAXIEEIERESR T Thread XM 0B A

Thread

Thread()
Thread(Runnable)
Thread(Runnable, AccessControlContext)
Thread(ThreadGroup, Runnable)
Thread(String)
Thread(ThreadGroup, String)
Thread(Runnable, String)
Thread(ThreadGroup, Runnable, String)

(

Thread(ThreadGroup, Runnable, String, long)

name

contextClassLoader

Runnable

String

ClassLoader

alive boolean
state State
daemon boolean

uncaughtExceptionHandler UncaughtExceptionHandler

interrupted boolean
id long
priority int
threadGroup ThreadGroup
stackTrace StackTraceElement([]
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1. ThreadPUN{al {15 L% 52

Thread P HBI MR HMERR, SARBNTAHAEEEHOIWIE, AEEP/L IR
LSRR

3l Thread () BEESORPEE-E 2o Ry Thread- @ n NEASMN n [Sl:lakiya

73 nextThreadNum() EoEOREgEEl (R
Wl Thread(String name) R AN ZEANEI-ataTr LIRS (K ¥

gl Thread (Runnable target) BEEPN Runnable ENZNERGERT bRy LR

EhEZERY;
‘M Thread (Runnable target, String name) § Ef?)\;&{ﬂﬁﬂﬁi
57

2. Thread <B4
MEERTEY 5 =B Thread 943

EAThread B MIIERY, ERLBEET TEX NI ST,
PRI T AR T X535, T HR T ThreadfOimisid e,

/*%
Initializes a Thread.

@param target the object whose run() method gets called
@param name the name of the new Thread
* @param stackSize the desired stack size for the new
thread, or
* zero to indicate that this parameter is to be
ignored.
* @param acc the AccessControlContext to inherit, or
* AccessController.getContext() if null
* @param inheritThreadlLocals if {@code true}, inherit
initial values for
* inheritable thread-locals from the constructing
thread
*/
private void init(ThreadGroup g, Runnable target, String

%
>k
* @param g the Thread group
%
>k
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long stackSize, AccessControlContext acc,

boolean inheritThreadLocals)

BN 55\ HTRE, RithTHREIE, RILRISET 5 RNES,
BN ARSI UNEGES. A5 FNERS, BIEENSH:

o B): &FEFEMNLATRA. ATRAR—HEBBEUITINEREES;

N aroct MR Runnable [SE TS0
- (B0 sEnes

Hit I SHBERBEEEY, RSN, NRrHsEIERs EER
eI INE=] init() LRNEIIRNACT O A

N name PG SEASaH

N group EEEFELINELNEF R
l daemon BEPSENYSISEIRPriY
N priority BEEFELSIVRAINE
o () “£72mID;

XT&aF

B Thread AR EF—MATER, BT HERSHATEEES, HHREIUR
e IS ISE ST EA (MR anQilaPlayer [ESEEAmIN Ot
78| Thread-anQiLa &

KX TFL42ID

MEREZ—F, ST&EHEESNID, NRIRZHEIEENIE, Thread= B4
DRI S 2 E: 0| BESEE i threadSeqNumber () MORNNEIlNEET NS
=1 threadSeqNumber JEESEVIIKEEE

private static synchronized long nextThreadID() {
return ++threadSegNumber;

}
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S 5 4 4 ) et

ERIEMIVEIEN, ELREMNMARINATISRIREIENMAR N, AL
BRERS sctpriority(int newPriority) R ISR P
TEIEMR:

e ThreadZIEMIMARIRERATER: Bl ] BT L FHRIEE LAZHERRY
TR, AMEEZNTHIBEEINFEHRERFRE, RNThreaddFEILST
TIRBEATN SN ERRERS——XIN;

o ZRAMMKRSTEREMELR: BTEEHME—TS%EH, HIIAMRERN
HRRNARAFIESTERANMN LR, IRET, SRERERLEAN
AR

3. ZIEPNXERE

ThreadRJLTMEENHGIE,

W starc() M join() M steep() M yield() M interrupted() AESSEON
MBENAZE, BRISE T RBXEPLEESEREEVRSHTIHE, SEITEN
2, BN s R 2 Thread£i0753%, Ei120bjectiI7 %,

=. SHENNAR

BERIEN D, BIIELMRERFEEMJavaINA T 412, o, HoEN
HRFEZRERSLIZE?

BRIFR, SIRBEIUTMEGRN, BESRESZLRE:
1. 85
ST MINEHRPETABERSIRFTRES, FILOEE 24257 TLHE,

tegl, APEMEREEEES. REAR, EMNAEHEREM TMHILZEST,
EiEMTERE, BAFIURRERTRERIARE, MMLISEREH 485 EM
BB IR A AT (8],
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2. k&
MEMITENERE S SIZ0IESE, ELEM SIS, ATUET LR IRSLIE
RE,

teal, RIRRAFERI00SNAFREHR, AIMER, MRBZELERNE
TEES BT EETTR ., MULRS, FAMERINRE LI EIE 2 LR NIRIRSE,

AR, WTF—ERFERE, RAREKBEMRISLRENNATR, B2, BAE
FA TR RE RS EEERRMBMSEIZNNAE, SEREMRSDNEE
RE/EFEEMAT REBEERN TZRNA,

Rz A 2 2T RO X BRI R

BARZGREERZNFL, BNABREIRENST, WIZEEASENERS
BINARNRENERALF XL, T, EEASEEN, BS0RIMIRNGIE
%, UREERIRRARENEEZH,

MEMEBEXANEZIAT, REMRX LT —HE

RSBk

o ERARNMIERLI, BEMTLIZATTEIHAENXEER
o MARAN, FMLEXNHRZSEZZNXH,

ERFEIES S5 HEH

e BEEF: https://juejin.cn/column/6963590682602635294
e github: https://github.com/ThoughtsBeta/TheKingOfConcurrency
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S H03: MAUFREE-UIRRE 2 L i=
HRINZ E(0)E

GORE] (EEHEIR) , FANRBEZRIIXEFHER.

ERENMREXER, HAMFR T SHENRE, FMOSHEREIMR T 4E. I
£, BNEZMRSLEERR—EREBN B,

M, AAFAEREE, SHESAVRRES, ERCHEERTAELDBNHF K]
B, #ENIERENNGR, WH10ARNARESR, REHNE=NNRTZE
ERmEK, MERER—N, ANEEET, RIMZX10RFRARI0TEE, €
FEFRIBEE—TREIRN, MEAREBENREE? BAET, ET=RE K60,
ARABSUNFREESE, XEARNTEZHE.

T ERGFHNERE, RHTENMAGT—TEEEEFRNEE, ASEENREN
B, FIRTS4EN, BIIEXRENRR, WSLBEREFENZERE, A1
ZITEENBAL R, SN, SEEXIERTUELBAIAZI,

RICEMARSHITORESER, FERANTXERSHEBREZSE X0,

—. BfEH & (Concurrency) FIH1T
(Parallelism)

EHRRER, ARSHTE—NEERS, MIKERMN, XEFZILARE. B
&, EfIXBETHENXZ, N, BEFITSHE, TESNEXICESHS,
EIRAREEMAF LINMRENZHEI, (RITERIRIREIAMEICEE.

B2, HITE5HEANXANOZOMETRESEN FF AR, 2EER0N6F:
o EHSPMA—EITESE, EHA (Concurrency) , RANESENBEIRRERE

—_N
">
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o BH2AEITER, SAHZITRE, 2H1T (Parallelism) , AAZFNEIRE
/JEIEﬁAo

EM8, MCPUTERIBES, HAMATHEZAIAIERN:

o R PCPUERHATSMES, MEHAK:
o WIRSTCPURRITEMNMES, HERETCPURIT—, BRAREH1T.

#% (Concurrency) £51

£51

17 (Paralleli
#ﬁ ( o Ism) E§2 -

M ERRHITHARBRER, MREEHE, FJNBINRFZFHFE T FE
CPUT 2 alfa&IlF L 1Y,

—. EBfES=E (Race Condition) THZZ£|g]
-1

EAZN, TRRHALEHT, HEBTRSITEME, Am, XEXEE—FHH,
ZEMEB2EFEN—FHE. LW EEEREZNRGP, —EEENERHELT T
&E—&, LMEBIEAEELE. AT, BIMEEERZEETHN TS (Race
Condition) FFERZEHE.

FMBRZS, RALABEANZSITEEAEER—HZENRHEZEIRNER. 7E, M
FHEH LIEHEIE, RaceX MAFMRLETZNER ., L(EZENBIRERHTA? BB LIRS
HE=FE, BEIFEANIGRE (Critical Section)
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ERNEESE TEXMMED:

¢ Read-modify-write
e Check-then-act

1. Read-modify-write

FE FEXERAE, IREXEKY, T=NNSH/D:

public class Master {
// EFNYAME
private int blood = 100;

/ /BB E EMERS
public int decreaseBlood() throws Exception {
if(blood <= 0){

throw new Exception("EZ=BEZWEEHMW! ");

}
blood = blood - 5;
return blood;

T decreaseBlood () papraiEliloale st b e Ty TOF

o E—%: MAETIEEERSEE (Read) |
o H4: BERFEETOCEENE (Modify) ;
o =4 RFEFJ[NEBEAF (Write)

X7 2Read-modify-writet2={, B NIREHER—SM, ZNHRESEM T,
BEE, IREFE—DH, MIPEERNEIEEEITE (EEw100) , BEEMAITLE
EENM T BN, WREE=F, TURBNMEEXRLBESLDANE, EENEGRE
HMEBEAGFRNE, BEER, FFESTRARE, MEMIZEFERI00, 714
FAE95, T=EME, MEMABEET!

2. Check-then-act
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/ /BRI S MERS5
public int decreaseBlood() throws Exception {
if(blood <= 0){
throw new Exception("E=Z=EZEEMW! ");

}
blood = blood - 5;
return blood;

KB EENE T 055, Rk, ENMISILEZHIK
HRREMENRUID—REIER, ToLlMENRENER! XENHA?

EE= ecreaseBlood () REeBE i (blood <= 0) NREEEATTICIIRESICP
WEW, BMAZERE N HREET, EEMESEE. B2, [OERT ., RN E
EZNMER S5, MERRE—L 7! AE, LREATLEBMTEIZEINHE:

o F—F: LIEANLEBREMER SN0 (Check) ;
D EIEANLIEBHIRES THE;
D RRANSEBIITIMEHURENE, EBIRFARA (Act)

PEIE NSNS blood = blood - 5 [Nl blood [OMEE NN P
BAWATEBELN 0 TIR? MLLRHEEITZRENNER -5 ! RER, XHH
ERFMAE T .

Nl

i

M EFRERME RSB R, B8R3N, Read-modify-write 2S5 AINEH &
SNEWES, MCheck-then-actl 2 FEH & SINZHHIBTRIK.

3. MEFi R =S

FRSAIRERRLN, PUOETSESHEE? TROVETH+ETIRME, 8159
IEREATIN, HIERREREEREE—MERIEE, ELLRAETIER
XY, HttgRTEHN, BARERRKUNBREMMBIRFY,

frJavash, BRSNS RecrEIEET eT, RIISET—EHx
IR,

MEMEXANEEAT, REMRX LT —HE

23 /303



1E1ThRZA:202206.1.A

7S o R G

o E—ERZEFEHRNN, FIHKNIETERER.

ERFEIESSERH

o IEEEF: https://juejin.cn/column/6963590682602635294
e github: https://github.com/ThoughtsBeta/TheKingOfConcurrency
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5i04: EJIBE-{a]{EF
synchronizedZ #J{446

SRR ), AXRBZRIIXEFRIER.

ANENYE (R-BRSLRERNRLAE) B, RIURETS4RERT
BEMERRSNE, FOENXMENER, NBOTETE
IR e —E, 48, EEENE, RITRT SR
HERORE, BEATRAARAERTNRE.

—. MizE {8 synchronized

LW T E=

FlksH, HREZADRGSTLF @, B, AFHRFNERT, AKX
HEFBAEMEE, T2, MENRSN=ZEEFIBSSTEE, BINE, BEREK
EFENRE—&, BEREMN—7.

FRIREZMNVIEMER100, HATBEIBEREDLT:

public class Master {
// EFENYIAIME
private int blood = 100;

[/ BIRE LT I&EIR5

public int decreaseBlood() {
blood = blood - 5;
return blood;

by

/ /B MBI EEE T ERE
public boolean isAlive() {
return blood > 0;

by
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BATEX T MM =L EM T LEiE, AN KREESE:

public static void main(String[] args) {
final Master master = new Master();
Thread neZhaAttachThread = new Thread() {
public void run() {
while (master.isAlive()) {
try {
int remainBlood = master.decreaseBlood();
if (remainBlood == 0) {
System.out.println("MIEEW T E=E! ");
}
} catch (InterruptedException e) {
e.printStackTrace();

by

+;

Thread lanLingWangThread = new Thread() {
public void run() {
while (master.isAlive()) {

try {
int remainBlood = master.decreaseBlood();
if (remainBlood == 0) {

System.out.println("=REEFMTERE! ");

}

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

}
}
T

neZhaAttachThread.start();
lanLingWangThread.start();

TEREITHSG

=BRERW T E=E!
IARE TN T E =2 !
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Process finished with exit code 0

MASADIKETER! RER, RITUEESIEOLER, AT, BERRD,
RERTR NS ERET— St RBN, A g [T LA &
T2, EARBHRERSEDENHET I,

N3V AU AT T E TR e reaseBlood Rl synchronized Ea
g

public synchronized int decreaseBlood() {
blood = blood - 5;

return blood;

fit o - T @R AT TIR? XM BB TE 7 Bavarosian
A%T.

— . iAiRsynchronized

1. IBfigJavaxt R b aY i

e 1, ROGHRERTHOES, Elavah, S X5
2E—EH. USILREBBBHEANSE, BAREEBIRESEIREF,
RAEFKEHNETETERENS, FEEMEREBENSERS, SEHBLEREE
M. G0 TR
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public synchronized int decreaseBlood() throws Exception {
if(blood<=0){
throw new Exception("EZBL&HEHW! ");
}
blood = blood - 5;
return blood;

}

;!\ synchronized method

Er
BRAME HittFiE AR EE 4121 BRt

- Thread2 Thread3 Thread4 Thready

2. IfiZsynchronized R E=F

TR G e OE UM s ynchronized py et W e T Ly wl P
— MR R ER, BRI NENS RN, BATHSEE
(final Rl P N et e E s <\ nchronized EEaio

(RETREE A B RIE R 5 RiT:

o ZFETFI (Thread Interference) : REGFZFIZTEEATHEBEIENRDT
BREREN, MakETIN. XEREXMTMRIERAZNTRAR, FESE
FES;

o NE—HHEIZ (Memory Consistency Errors) @ HREINSEIEX N AIEE
HIRNVIEBA—EE, BEREAE—HHER. AE—RMERNERRE
Z, FilE, BIAEEFATHRXIERR, MEENIREEZENINER
B

MESHBEHR, LRETFHXNAZERead-modify-write, MRZE—HIEEIRIT N
A9 2 Check-then-act,

& wifsynchronizedfIil ;S ] AIRRR Sy, IR S RIELEHVEMALE,
synchronized 2 Bil#l#9— LI,
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—

MAE

=. synchronizedfiP

1. £ B 75 7EP{EAHsynchronized

public synchronized int decreaseBlood() {
blood = blood - 5;

return blood;

ESRaZ AP ALEEY S ynchronized EaseRREE TN s A= L Z T
ihiE, B4, BT UASERIASE, AUNNRENSBESIINE F6
HSHIET A R RIS S, BIZEHTMEER.

SR, RETREE 28R T, MRYmARETER Nty %, TR
ERSE INNKIEIENGIEN synchronized Pabalet

ab
Beo

o
At
i
|

XERNEITEFAARNRLSHE, SERNER—TEREHE,

2. EF# S A AR {ERsynchronized

public static synchronized int decreaseBlood() {
blood = blood - 5;

return blood;

EELIVERES synchronized ENCIEISVER synchronized GE=SECTTpabaaaT
Brx, DTN NS XESMNEEERE R, AN, %

e R ETIT I e - BN PP PV InE TS synchronized papul

LIPS ERN S synchronized VaRA iR Sl S =Rt LR NP
AT E R 5.

it SBN synchronized (GEENIIpRI I EEsys bR N T N

29/ 303


https://docs.oracle.com/javase/tutorial/essential/concurrency/syncmeth.html

1&1ThR7:202206.1.A

T synchronized YaReelt P NEa=v Y22 L ob: PNV synchronized [BE2
8., SIFENSH, ER—NUBRAE— I EREHE, ETIHAD, TE
R IR S B2 T .

3. 1EEHI 75 B 18R P {ERsynchronized

public int decreaseBlood() {
synchronized(this) {
blood = blood - 5;

return blood;

by

Ao S et PN synchronized JIEESRReETYSEw
ERA, BEFEEE, 1K, TRBRDEE DT Sl Rt
1%, 10 BRI,

A7 E2123, iyt L REIBURTESH, £ LEXERABHNS
36 this MEEIETTES: RS E-SMGECEEA public synchronized int
decreaseBlood () jssMll synchronized [ tulatEnES: SISt PE SUe ]l A T
X E IS EEERY:

public int decreaseBlood() {
synchronized(this) {
blood = blood - 5;
return blood;
¥
b

public synchronized int decreaseBlood() {
blood = blood - 5;
return blood;

4. EFHSHENREIRP{FEHsynchronized
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B, TEXMTHENARBESFER,

public static int decreaseBlood() {
synchronized(Master.class) {
blood = blood - 5;
return blood;

}

public static synchronized int decreaseBlood() {
blood = blood - 5;
return blood;

J

=

. synchronized/J\&5

BiE, BMNEENE T Bl et o/ L s A%, TUFEICES, RREID
I o L S HEnul SR SH, TSNS R —RNZIAE
REEAYF—PMEFBBEENA, 14, TE—LRELIRMESEXMTipsRAI TR
e

1. Javat e < S A F R S AR AR SRR RS, U
RETEFIRAARE—IIEEEE;

2. {REJLATEIT X1BIR (code block) TE /A% (method) R{F
il synchronized eIt

Ml synchronized [NIEEERESSOE LIS ZEEEESUPN synchronized (A
K ESABIRE, EREARSHATHTERERRE;

4. HLEF2HNIERS (non-static) AL HENR, BIRESHIEIREIH (Object
level) HI8i, MARENBSELSHEN, THIFSHRLIM (Class
level) BYE, B IRBLAKZR

SHUES synchronized GHEFEESPSESITBEE2))!

B8 NulLPointerException Lk

Ml synchronized SapsRea:olkd: ik =Ruat-A| IS PSS L e S

7. AN T REFERARBIR, MARENAE, URHEERD
A

(o)}
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8. REFEFERMStringKBNFIFEEMERNSE . XZERN, IVMELIEFR
. RIGRENSNEN#HITMML. b, REAZBNAEIFRFEHITIN
%\, /n\ﬁ'ﬁJVMl}\jj I::ﬂ]ZEl_J |’ TE—U—II\\ Z:IE@J\ILJ\EE’] %

* TR e . SR SEEEE, RISESENNERTILMN

M4,

M EMEXANEIAT, REMX LT —HE

RSB

K F IR
JESSIGIN synchronized FIENEI

ERHEIES S5 EM

e https://docs.oracle.com/javase/tutorial/essential/concurrency/syncmet
h.html

e https://javagoal.com/synchronization-in-java/

 EEEH: https://juejin.cn/column/6963590682602635294

e github: https://github.com/ThoughtsBeta/TheKingOfConcurrency
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B iH05: —HRRIRE-UEIM
synchronized2f#Javaid 5L A
i

SOUSRR] (EEHEIR) , AXRIZRIIXEHRIESRE.

ERTHEIRICE (B4R4: synchronized FIERIALE) o, HAIBZRIBHIMS, 3
ied IR = St —FhsSEI, A2, XARKE RTINS, RETAE
EEMIERBRERMA? AN, AXaREit NS I & = A — L
EARIE, iHRJavathisrE MEREE NS,

AXEBATNESY, EHIREMMark Words AR, EANSRHNEEEET
Mark Word®, E)Ri@iFJOLT BEFRAIEMark Wordf9ZZ1t,,

—. MMark Wordi\iR 5

BANAIE, TEHOtSpot @A, — T REEFMD fTHE3 T ERDHAK:

o &L (Header) : FiMark Word#Klass PointerZEfY ;
o SLHIEUE (Instance Data) : NWHRM AT = MEUE;
e X5FIEZE (Padding) : MTFHEZMFET, ERNANIESR,

EXSNER S H, JWELhpdMark Word2AXHIE S, th2IBfRJavafifd <,
Mark WordiE V23 RIZ1TRTRIEIE, EREE:

e 5% (identity_hashcode)
GCoREFE: (age)
PUASATE

ZIZIF R

(REZ%FZID (thread)
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FRBA, MXFZREkHBIMark WordE, JavafPRIBif 23t Sk Pr—fMEIE. EJVM
B, 8TNEBEXFNG, FEATSEEHRIYREIF R,

WR—TEERBEETIRIES], BARXTERLDTRBEZNRE, B,
EFZEIXNREAFHIMark WordHIFTiZ3 RAVLH B D ELRLEIEDE ., NWR=Z
BHE, BrkizeEMark Word REAN—EARICEIRE, MESFAIAL XTHR
RN ! AR EMDLAZBAX T LHIRNE, MBEHAFEII, EEI=HHEIAY
LERBOIRAVD, BREIEMark Word REYEIEIRRR

S—TEERETHZE, EEANUZIREN, SR, EXTEERHBINE,
BAOFERTHEIRERBENIE, B, — P &iERBEIIERE TH, BBAE
hEERBMIR, EHAihZiE7 ] U4 EEa),

THHNRBRTNZ64HITEI PRI RXER:

Mark Word (64 bits)
Klass Word (64 bits)

| unused:25 | identity_hashcode:31 | unused:1 | age:4 |
biased_lock:1 | lock:2 | O0P to metadata object |
Normal

| thread:54 | | unused:1 | age:4 |
biased_lock:1 | lock:2 | O0OP to metadata object |
Biased
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ptr_to_lock_record:62
OOP to metadata object | Lightweight Locked |

ptr_to_heavyweight_monitor:62
OOP to metadata object | Heavyweight Locked |

MERIER, {RAILAZEZEIObject Header B9 =858 : Mark Word. Klass Word,
State.

— . B JOLFIEMark WordfgZZ1t

NTBENREZ IR LHMark WordiJZE Y, FA1rI A& JOL (Java Object
Layout) TEER—iE. JOLE—TAENJavaAERREE LR, FEMEEICHE
B

BT, ELIREPSIAMKE:

<dependency>
<groupId>org.openjdk.jol</groupId>

<artifactId>jol-core</artifactId>
<version>0.10</version>
</dependency>

GRNETONVEE N naster LEAINEfEL PRE S IMPEIS decreaseBlood () Gab¥rd
I (T WS E)EE] decreaseBlood () JIEUERPSE PIEI-VVAER-F ey
.

public static void main(String[] args) {
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Master master = new Master();
System.out.println("====1%igI====");

System.out.println(ClassLayout.parseInstance(master).toPrintable(
));

System.out.printin("====j0%iF====");

synchronized (master) {

System.out.println(ClassLayout.parseInstance(master).toPrintable(
));
b

SRR

—=== N iF====

cn.tao.king.juc.execisesl.Master object internals:

OFFSET SIZE TYPE DESCRIPTION

VALUE
0 4 (object header)

00 00 00 (00000001 00000000 00000000 00000000) (1)
4 4 (object header)

00 00 00 (00000000 00000000 00000000 00000000) (0)
8 4 (object header)

cl 00 f8 (01000011 11000001 00000000 11111000) (-134168253)
12 4 int Master.blood

100

Instance size: 16 bytes

Space losses: 0 bytes internal + 0 bytes external = 0 bytes total

=== iF====
cn.tao.king.juc.execisesl.Master object internals:
OFFSET SIZE TYPE DESCRIPTION
VALUE

0 4 (object header) 48
f9 d6 00 (01001000 11111001 11010110 00000000) (14088520)

4 4 (object header) 00
70 00 00 (00000000 01110000 00000000 00000000) (28672)

8 4 (object header) 43
cl 00 f8 (01000011 11000001 00000000 11111000) (-134168253)

12 4 int Master.blood 95
Instance size: 16 bytes
Space losses: 0 bytes internal + 0 bytes external = 0 bytes total
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Process finished with exit code 0

e SRR Ya1 synchronized GhE] ﬁﬁﬂEﬂﬁE’J

header JEER 01 00 00 0] 280 45 19 do 00
(Y=, FHEEIMIIE, 1‘51*1 NIZBENHEXEATHE N,

PREA, A THERE, BIMNESHERIINE (ERMEHA-JOLBAMLIR) PRMHT
— 1T IAZX, itHmbEREE. EBTEE, HIECEERA:

public static void main(String[]l args) {
Master master = new Master();
System.out.println("====j18igI===="");
printObjectHeader(master);
System.out.printin("====j%i5====");

synchronized (master) {
printObjectHeader(master);

}

WMEERUT:

—=== ) §iF====
# WARNING: Unable to attach Serviceability Agent. You can try
again with escalated privileges. Two options: a) use -
Djol.tryWithSudo=true to try with sudo; b) echo @ | sudo tee
/proc/sys/kernel/yama/ptrace_scope
Class Pointer: 11111000 00000000 11000001 01000011
Mark Word:

hashcode (31bit): 0000000 00000000 00000000 00000000

age (4bit): 0000

biasedLockFlag (1lbit): @
LockFlag (2bit): 01

—=== I fE====
Class Pointer: 11111000 00000000 11000001 01000011
Mark Word:
javaThread*(62bit,include zero padding): 00000000 00000000
01110000 00000000 00000100 11100100 11101001 100100
LockFlag (2bit): 00
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&, XHE—K, BENERNERM—B TR, NIIBIENERPEINEE,
Mark WordEZ R EZ, HEILEELRET R,

ZEtb, 1REiZBBA, RE¥Xsynchronized IS GHRIBRXABIE, HA, AXFRiH
RRAZERINES, ETREIEZENEEZT, AXEHEASTJavaddRLhiitd
SXNPINARFCQBREAER, XM OHNBSEEENXEREMANA,

M EMEBEXANEIAR, &

Iigk

X ET7—BE

RFH kR

e THJIOLTH, ERBERFEETANERMNRESNEL,

MRS SEHN

e IEEEF: https://juejin.cn/column/6963590682602635294
e github: https://github.com/ThoughtsBeta/TheKingOfConcurrency

38 /303



1&1ThR7:202206.1.A

Si106: {E{EHRS

A{FEIARJOLEHE

SRR

), AXRBIZRIIXEFRIE6R.

- g {tJava

FRIENXE (—RRE-2U{EMsynchronizediEfigJavad RLAr98L) &, NN
BAHAKRTIOLTR, 2AJOLRE, BEEmHmEXNTEIITRRERLYE, WRTER
TH, BIREEMEFEEFNS X,

TEXERABEXJOLMEERENE, ZWRIRE., BIEKARE, XAKRELKFRL

.

import

import
import
import
import
import
import

public

VES S

org.openjdk.jol.info.ClassLayout;

java.
java.
java.
java.
java.
java.

nio.ByteOrder;
util.ArraylList;
util.Collections;
util.List;
util.regex.Matcher;
util.regex.Pattern;

class PrintObjectHeader {

* Get binary data

*

* @param o
* @return

*/

public static String getObjectHeader(Object o) {

ByteOrder order = ByteOrder.nativeOrder();//Byte order
String table =
ClassLayout.parselnstance(o).toPrintable();

Pattern p = Pattern.compile("(0|1){8}");

Matcher matcher = p.matcher(table);

List<String> header = new ArraylList<String>();

while (matcher.find()) {
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header.add(matcher.group());
¥
//Little—-endian machines, need to traverse in reverse
StringBuilder sb = new StringBuilder();
if (order.equals(ByteOrder.LITTLE_ENDIAN)) {
Collections.reverse(header);
}
for (String s : header) {
sb.append(s).append(" ");
}

return sb.toString().trim();

/%%

* Parsing object header function for 64bit jvm

* In 64bit jvm, the object header has two parts: Mark Word
and Class Pointer, Mark Word takes 8 bytes, Class Pointer takes 4
bytes

>k

* @param s Binary string of object header (each 8 bits,
separated by a space)

*/

public static void parseObjectHeader(String s) {

String[] tmp = s.split(" ");

System.out.print("Class Pointer:

for (int 1 = 0; i < 4; ++1i) {
System.out.print(tmp[i] + "

b

System.out.println("\nMark Word:

if (tmp[11].charAt(5) == '0' &&
tmp[11].substring(6).equals("01")) {//0 01 lock-free state,
regardless of GC mark

//notice: Mark word structure without lock:
unused(25bit) + hashcode(31bit) + unused(1lbit) + age(4bit) +
biased_lock_flag(1lbit) + lock_type(2bit)

// The reason why hashcode only needs 31bit is:
hashcode can only be greater than or equal to @, eliminating the
negative range, so you can use 31bit to store

System.out.print("\thashcode (31bit): ");

System.out.print(tmp[7].substring(1) + " ");

for (int 1 = 8; i < 11; ++i) System.out.print(tmp[il
+ " "),

System.out.println();

} else if (tmp[11].charAt(5) '1' &
tmp[11].substring(6).equals("01")) {//1 01, which is the case of
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biased lock

//notice: The object is in a biased lock, its
structure is: ThreadID(54bit) + epoch(2bit) + unused(1lbit) +
age(4bit) + biased_lock_flag(1lbit) + lock_type(2bit)

// ThreadID here is the thread ID holding the biased
lock, epoch: a timestamp of the biased lock, used for
optimization of the biased lock

System.out.print("\tThreadID(54bit): ");

for (int i = 4; i < 10; ++i) System.out.print(tmp[i]
+ " "),

System.out.printin(tmp[10].substring(@, 6));

System.out.println("\tepoch: " +
tmp [10].substring(6));

} else {//In the case of lightweight locks or heavyweight
locks, regardless of the GC mark

//notice: JavaThread*(62bit,include zero padding) +
lock_type(2bit)

// At this point, JavaThread* points to the monitor
of the lock record/heavyweight lock in the stack

System.out.print("\tjavaThread*x(62bit, include zero
padding): ");

for (int 1 = 4; i < 11; ++i) System.out.print(tmpl[i]
+ " "),

System.out.println(tmp[11].substring(0, 6));

System.out.println("\tLockFlag (2bit): " +
tmp[11].substring(6));

System.out.println();

return;

b

System.out.println("\tage (4bit): " +
.substring(1, 5));
System.out.println("\tbiasedLockFlag (1lbit): " +
.charAt(5));

System.out.println("\tLockFlag (2bit): " +
.substring(6));

System.out.printin();
b

public static void printObjectHeader(Object o) {
if (o == null) {
System.out.println("null object.");
return;

b
parseObjectHeader(getObjectHeader(o));
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¥

ERHEIES SEEH

e https:// www.programmersought.com/article/21094532407/
o IEEEF: https://juejin.cn/column/6963590682602635294
e github: https://github.com/ThoughtsBeta/TheKingOfConcurrency
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S 07 A= TN - 0 {a] M
synchronized? gy #iiA iR Monitor

WGMHKE] (EEHEIR) , ANBEZRIIXEFHNETR.

FERIEMNXER, 1224583 synchronized i, HX S0 SFIRIBM T
BENE, A, RAIEEEERE, B— S MUFEZEFsynchronized. #i
XA MEARM, R ALEREREENZENXS], XS
EMonitor, tHIL¥ME3,

FRLA, 7EiftfiR5Esynchronized. BiZfE, XAER{Ri#EEMonitor, BRE(1ZBH
LENFFHORRER, HEBIRAEIRE,

B, (RERAZE, MonitorfFA—MEIFHHE, EHIEJavaffisH, {BJavask
BT X

A7 EZRIEEMonitorX— RIS, HNTRKDMHAN—TERITR,

—. MEBRHEAFLIZHLHIZERZMonitor

BER—EBEIEERMZNED, BINEERN, BR—RAREXF:

e B, HMEIMeATRIamBMESTHAITES,
o fBfE, ESERERILIINNIZEMIZ:

o WEBRRABEB—TEBEMZ;

o WMRIFIZEZTH, HiR#HAMIZ;

o MIRUIIIZERBREEEMIZ, BBARMNANRISE, FiEWUS;
e M24ERE, ELMIZE, RIZENT—RIZEEEAMZE.

ZTIZERRR—EEAGEF, BERERODAZAENS. BT —KERTE
e
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nigEssa

x Entry Set

. -

1. BNITSHESEES. BS

l 2. MSERIEMISEMIZ

S . o fRigE
~ i 3. SEEERS, AERISE  Wait Room

Special Room
—_—

e " | - = T
1 r e 4. MCETH, RIZABARIS é{ d{ #{ #{ #{ #/

FREXIBEFRMIZERE, WRIFEHETXTIIE, (RMIEME T Monitor. XA
BE? FERRECS, 20, MEARSEEMonitortlH!

AENEZXTG, ERSEFETFNEEAM. X TSGR, ER2TEAD
REEMERIER:

e B (mutual exclusion ) : 8XRAF—1TEEHHENRIZEMIZ;
e 1ME (cooperation) : FIZEFHBEMIZERG, FILUBHEIZXNT—
fEE,

BB T058? {REERRMIZHIITIEZAFIMonitorfA &I L F—E—F, Hi1mDAR
S iAMonitorE it BRI AVER

e B (mutual exclusion) : XRAF—TEEHANIGREKX;
o 1ME (cooperation) : HIGFRXWEREZHRITEREHEISESMERN, ATE
MEMFFERREHREAN,

MAIZIRRHRINZKIT. MIZE. FKIZENGIFXS R EMonitord Ry = X i1}
Do HHE:

o [TgKT: FRABFHENNERREHASEAND (Entry Set) *HESHAEH
1%

e MIZE: — IBXRABEE—EIBENNIFHEE (Special Room) ;

o RIZE: MIZEZILK, #HAFHEX (Wait Set) ;
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HABELEMNEREEIRE, FATLAEEIMonitorfEJavahAIiERE:

11 . Enter

. Entry Set
® o
l 2. Acquire
Office Room 3. Release Walt Room
O —_—
4. Acauire 000000
l 5.Release and Exit
O SHERBHLRE O ERRSHLRE

StEkE, HBEMRELREMMIEZEMonitorilEl, B—EK, ReKIN
synchronizedIE 23X MonitorfllHlE9—FCEL, miEJavad, B— RIS KEL
— P EMEE,

— . MsynchronizediE#S &z Monitor

B #Asynchronized: @i MonitorlLH RS —HsEH, AT ILRERARR, FIFIUNE—
BRERB—HRER.

R EBR E S, BRBA, BNERBDER T By T

public class SyncMonitorDemo {
public static void main(String[] args) {
Object o = new Object();
synchronized (o) {

System.out.printin("locking...");

ey B e jaac Synchonitorbeno-java W] Javep v
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Classfile SyncMonitorDemo.class
Last modified May 26, 2021; size 684 bytes
MD5 checksum e366920122845e98c45126531596d6c¢f
Compiled from "SyncMonitorDemo. java"
public class cn.tao.king.juc.execisesl.SyncMonitorDemo
minor version: 0
major version: 49
flags: ACC_PUBLIC, ACC_SUPER
Constant pool:
#1 = Methodref #2.#22 // java/lang/Object."
<init>":()V
#2 = Class #23 // java/lang/Object
#3 = Fieldref #24.#25 //
java/lang/System.out:Ljava/io/PrintStream;
#4 = String #26 // locking...
#5 = Methodref #27.#28 //
java/io/PrintStream.println:(Ljava/lang/String;)V
#6 = Class #29 //
cn/tao/king/juc/execisesl/SyncMonitorDemo
#7 = Utf8 <init>

#8 = Utf8 (v

#9 = Utf8 Code

#10 utf8 LineNumberTable
#11 utf8 LocalVariableTable
#12 = Utf8 this

#13 = Utf8
Lcn/tao/king/juc/execisesl/SyncMonitorDemo;

#14 utf8 main

#15 = Utf8 ([Ljava/lang/String;)V

#16 = Utf8 args

#17 = Utf8 [Ljava/lang/String;

#18 = Utf8 0

#19 = Utf8 Ljava/lang/0bject;

#20 = Utf8 SourceFile

#21 = Utf8 SyncMonitorDemo. java

#22 = NameAndType #7:#8 // "<init>":()V

#23 = Utf8 java/lang/0Object

#24 = (Class #30 // java/lang/System

#25 = NameAndType #31:#32 //
out:Ljava/io/PrintStream;

#26 = Utf8 locking...

#27 = Class #33 // java/io/PrintStream
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#28 = NameAndType #34:#35 // println:
(Ljava/lang/String;)V

#29 = Utf8
cn/tao/king/juc/execisesl/SyncMonitorDemo

#30 utf8 java/lang/System

#31 = Utf8 out

#32 = Utf8 Ljava/io/PrintStream;

#33 = Utf8 java/io/PrintStream

#34 = Utf8 println

#35 = Utf8 (Ljava/lang/String;)V

public cn.tao.king.juc.execisesl.SyncMonitorDemo();
descriptor: ()V
flags: ACC_PUBLIC
Code:
stack=1, locals=1l, args_size=1
0: aload_0
1: invokespecial #1 // Method
java/lang/Object."<init>":()V
4: return
LineNumberTable:
line 3: 0
LocalVariableTable:
Start Length Slot Name Signature
0 ) 0 this
Lcn/tao/king/juc/execisesl/SyncMonitorDemo;

public static void main(java.lang.Stringl[]);
descriptor: ([Ljava/lang/String;)V
flags: ACC_PUBLIC, ACC_STATIC
Code:
stack=2, locals=4, args_size=1
0: new #2 // class
java/lang/0Object
3: dup
4: invokespecial #1 // Method
java/lang/Object."<init>":()V
7: astore_1
8: aload_1
9: dup
10: astore_2
11: monitorenter
12: getstatic #3 // Field
java/lang/System.out:Ljava/io/PrintStream;
15: ldc #4 // String
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locking...
17: invokevirtual #5 // Method
java/io/PrintStream.println:(Ljava/lang/String;)V
20: aload_2
21: monitorexit
22: goto
25: astore_3
26: aload_2
27: monitorexit
28: aload_3
29: athrow
30: return
Exception table:
from to target type
12 22 25 any
25 28 25 any
LineNumberTable:
line 5: 0
line 6: 8
line 7: 12
line 8: 20
line 9: 30
LocalVariableTable:
Start Length Slot Name Signature
4] 31 @ args [Ljava/lang/String;
8 23 1 0 Ljava/lang/0Object;
¥

SourceFile: "SyncMonitorDemo.java"

)= OKE#— M RLES S, FINABEMRABOEE, HEEd
% B TR

11: monitorenter

12: getstatic #3 // Field
java/lang/System.out:Ljava/io/PrintStream;

15: ldc #4 // String locking...
17: invokevirtual #5 // Method
java/io/PrintStream.println:(Ljava/lang/String;)V

20: aload_2

21: monitorexit

S nonitorenter O noni torexi.t LM IR TRIIY - LRI
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M EMBXANEIAT, KREMX LT —HE

RSBk

R synchronized Ly et et javap (i T

ERFEIESSERH

o IEE£EF: https://juejin.cn/column/6963590682602635294
e github: https://github.com/ThoughtsBeta/TheKingOfConcurrency
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&5 i08: o LiME-UN{lB{RIRRRLE
FERIRSFOME

GORE] (EEHEIR) , FANBZRIIXEPHESR.

AETRXES, WENSEENEREER, AENTEEERXNRSHENNETE
A, ABRERERZXRMIASL.

—. SEENATRIE D TIHME

MRIRZEEBNOMR, BAR—EMETEFHIRSREDAETEDNILE, U
B, &t 8%, BEEFE, —ERRNXEDKAEANTHE, EERRST,
THERBFIXLER, TAT T, X..HRTRAL!

BERZNURTZETERR, BOME67 ENBLETARBES IR, O]
RERBHIN, AT, REEEME, LEFEMAROXE, ETHENS TIME. &
BRASOIG—EIELR . RARE, [EFMBRLAME, AR,

2 TIMETAARE, IREHFED TIHME, MXPHNOITEERLSHD TS
R, BNt FEMED THME.

MEESIFMOE, EARBEEE, SEENERUES TIME, S1T%RERM—
TR, BEBCNIRR. IKSHNREE GIERE) . MBEEVAS. 7HIEXIH
AIHMERN T TRERREND TME, RO1ER, SRNSHEFERZEN, M2
LD TIMERI AT, PRI, IRRRAIERVERTRINEHREAE, BRBEEETENRN
tamEFeE.
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—. MIMEIANRIZZRVIATES

SRRRPASELEEMEIREPOBRITHE. RBMMEOTR, SREHEF7 MR
%, PRIZENEW. RUNNABLE. WAITING. TIMED_WAITING. BLOCKED#

TERMINATEDZ, tbal, BflelE— st s e ias o

Thread nezZhaPlayer = new Thread(new NeZhaRunnable());

Br, GRANEZRE, BHTRERHE "FlﬁﬁTE’J/\ﬁMku TE, WIRIZrZFEL

SR (2L FUEESAINENE nezhaPlayer. start () EI=AEE=SE;
ARUNNABLEJRT,
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o NEW mmme
* RUNNABLE 3258

+ WAITING xz:sa

o TIMED_WAITING xiz:stmzs20m

nezhaThread

o BLOECKED mmszem, x=msn

o TERMINATED =xms: mamasmre

INHARIASHI S X2 XY

e NEW: &FEFTEREMABIIRALRE, i AN Oy

e RUNNABLE: 7f Java BB AMITHEREMGIRS, EEIFENE, 2R
FEHRIEERINGT, (B EESFFHMERERRER;

e WAITING: FFREIERFS—1TEENITISTIRIERBER B CNSFFIRTS

e TIMED_WAITING: FRESEFS—1MEENTEHEBRBEREFTRS

e BLOCKED: #}FHZEFFHE T2 M Monitor Lock;

e TERMINATED: 4F2H T4

HEEERENZ, —1S%28 ReedhTF LR SFIRSHF I —Ff, SERFEN
ZRUNNABLEX™ J,D, BB LR, WlihiR, ©8 SREADYFIRUNNINGH
THDIRS, T—ENHNERPERRIRR.,

5, AEBNEZNT BT Threadk, XMTEHREZIREHRR, RAIUNEEFENE

PRI Thread state | e R SE ] Thread.getstate() T AT
Hﬂﬂj'{k/u °

=. NEERSETETRMNTGERLD

MAKIREL, ESARNIMEN, EINBEERR, A, SRRSHTE
HEERRENS ERIIRR, Nt EEE e BRI s a R
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SHENEWZZ T ARUNNABLE,

T EIFfTRREYIE R ZAZ B RRSZE T ARE RN G E, (RA]AFABRRE—
B, MEHEESE TXNSEXEHANRBIRNIER,

Runnable Thread was selected by thread Q
uler to rul

scheduler to run
t.start() Thread terminated
Now o[ rat e | e ()
T Thread.yield

Thread was suspended by thread scheduler

Thread.sleep(sleeptime) s d | "
> leep-time elapse:
o.wait(timeout)
o.notify()
t.join(timeout)
Timed Waiting o.noltifyAll)
LockSupport.parkNanos()
Thread terminated
LockSupport.parkUnitl()
o.wait() o.notify()
[
tjoin() o.notifyAll()
i
Waiting
LockSupport.park() Thread terminated
_
Wait for lock to reenter BI ked Monitor lock acquired
0C!
Wait for lock to reenter Thread terminated

BEIENRE, TSXAFANBEEINSHERNMBLE, ZBEANLBETN
2, FEXIEEBETEEBEAREMAERNZ0, TEHRANANITEELED
HIAERTIRICIZ, RN T ILIREIFIEE FEXIEE.

EIREE T XBERZE, (MEANTEBITE TREMEZHGIEA,

1. start: EFIR, AELBSVERKT

public class NeZhaRunnable implements Runnable {
public void run() {
System.out.printin("#FHEMWIE, HEELEK");
b
b

Thread neZhaPlayer = new Thread(new NeZhaRunnable());
neZhaPlayer.start();
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BN S = S BS54 T2 R S MNEWE|RUNNABLEI ST, XEBEFH A

o BIESTHOLTS;
N ETE TR ERa= il run () Yaprl

ZETENRE, FATNESRABERINS % Slsi
mr| IllegalThreadStateException 33

2. waitfllnotify: HREH(R, FT15SFEK

MEEXEERTAER, MBFEZH/LTRLANEZ A AEXER, &ZTX
BA 1B RS/ BCRIEBIX AR,

) Player ESERRGESIDENY fight ) Gl refreshskills() [y
ik, HARTHBRZAERT, RBABRIT.

public class Player {
public void fight() {
System.out.printin("KiBRmMZE, <LRHAF...");
synchronized (this) {
try {
this.wait();
System.out.println("KBEME, KEHK! ");
} catch (InterruptedException e) {
System.out.printin("KiBLENEFMET! ") ;
}
b
¥
public void refreshSkills() {
System.out.println("#EERIFH...");
synchronized (this) {
this.notifyAll();
System.out.println("5HEEERIET! ") ;

s, %015 SERn o Y. 15, RERIET
GRNE S ERACINELE) Player GaliOENEiab S
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public static void main(String[] args) throws
InterruptedException {
final Player neZha = new Player();
Thread neZhaFightThread = new Thread() {
public void run() {
neZha.fight();

}
b
Thread skillRefreshThread = new Thread() {
public void run() {
neZha.refreshSkills();
Iy
¥
neZhaFightThread.start();
skillRefreshThread.start();

RRBITERIMT:

RIBARFE, REF. ..
IREERIFT. . .
RREERIFT!

RIBEME, KEHK!

Process finished with exit code 0

WETHERE, HETE, BEMREEENT, ELENRBHEIER
B vait () Gl notify () [NEET S G e RN VI ol i =

B4, neZhaAttachThreadiff 7 [ISIEECIAONX 75 i%. A2, HMIERRE
HBEIETR, BAKBELELH TR, X g5 E (RIS &
F1FRATI,

459, skilRefreshThread 873 7 (TSI YISTRY TR 5. A, %
WTEREX AR T I 5. BBNBERRET, IELTEFTIRN

neZhaAttachThread BEANX“E/&8"T, HEAKE T —F: KIBEEME, KK
K!

XEEAESE? BEXREE, REETHEATLTRR:
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- [EEN): =2, (R EARANS I RBE—NEMT
NSELNESEIR TN G wait () MR TN A e pe i Vo1 Paa i i s
175

W notify() BRAESRE wait () SR EIEsAisesulie Yo Il |
7A notify () UESINETEINIIES): v Gero7 I A S| notify () EESEEIDmE

LY notifyALLO) BES] notify () EECERECME notifyAlL() b
BAZIFREYRRE ZeiE s

RIS S~AE] wait () Gl notify() [HIER=EEES R Y A=
AR, ERAEE!

(wait() GIl notify() HRLEEENEDITEE =L M S Yt et =

5 synchronized QIS notify() EREaGUSINIIPIVEZEICIL I
72, WETRSTRATHRGH Y B ST, A, HERT . MENFIHES
003 oMl notify() LAV BEER A e e

BENEY, WENFIPESMER, METERNEENNTE
=2 (I ATE, (ERRtREEE— 1 AI2eRE
.

e N LUl S M INUTC =Ml ot () Gl notify() SE SRS Y
I, MBREEERERBFERE], BELEOIERE!

LA, WRARIEIET (Effective Java) , B]AFRITEXAH E{EE Josh Blochth 2
REVBNAEMEEERXNES. AANENMGIavabSCRIES”, HBLERE
ABE5EH, WRBEMNHLKIZISEZTELNIE, rUERERJavahiE MM S RAY
HETH,

3. interrupt: #ii5EiIX—8, FHHMRRITH

EXERERT, MRREMERT, FTLAREAND, ERABRERSDAA, W
RERHAIETES, RAWKNERFERNM, BoRBMEHE, Tk, TERK
MNEE B LB E AT,

ed Player GRAS backHone () R E g s
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public void backHome() {
System.out.println("[EHH...");
synchronized (this) {
try {
this.wait();
System.out.println("EElH");

} catch (InterruptedException e) {
System.out.println("[EH#EFRT! ") ;

AP TOPR ERELE] hackHome () [SRTE ISR

public static void main(String[] args) throws
InterruptedException {
final Player neZha = new Player();
Thread neZhaBackHomeThread = new Thread() {
public void run() {
neZha.backHome() ;
}
b
neZhaBackHomeThread.start();
neZhaBackHomeThread. interrupt();

BITERUT:

B, . .
(B354 R i !

Process finished with exit code 0

AIAER, BN T, ENEIED T TR s B, EaRed
TR EAEE? HTE.

TEThreadd, EHATHTET ETIsa MO THTLET2. AT, WRIRMOLIE, T
Sk Thread 55 7 RS 2d0D /5 5290, EATREM MRS
4l interrupted ) gill isInterrupted() MERGIE:ZNV S

l interrupt () PR ER G- POLETRINY
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W interrupted() BRGSO BICSS
- BTN Hlins iR e TATRITAS, MASTELRIRS.

ZXCESUMN interrupt () Gl interrupted() EAURIWa oA e
BREUAESIE, HENEERZEHRT RALEEE,

N A MNELE] interrupt () [NPGRS EX O N
M InterruptedException BaEri -t N MR TC T U P aer -

BN = R S T AR R EDRSTIE, H RS EE RS
o Lot I R P el wait () N sleep() M join() [NEARS
M, BEIER, MRYMAREEMERBBEEE, TR, BITRX
i wait() Ml steep() Ml join() [l

4. join: THZEF, FRERIMBHE

FERTERRAISD, WIEREH BRI SRERNEN, A, RIVE
CI[ETYE wait () G notify () NN Y Wh b ez el T =bect
FESEE,

public static void main(String[] args) throws
InterruptedException {
final Player neZha = new Player();
Thread neZhaFightThread = new Thread() {
public void run() {
neZha.fight();

Iy
b
Thread skillRefreshThread = new Thread() {
public void run() {
neZha.refreshSkills();
}
b

skillRefreshThread.start();
skillRefreshThread.join(); //XEEES5
neZhaFightThread.start();
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+4RA R, ARELNARMEES, BIERARTNESRITE
e, o, ERAEEIANS AN, habligEBE.

INGG

M EMBXRTEBRESREZETINETAT. EEXTF, BIINAT SLENERZE
E, MRSHEREZTIIMENAIN, TIERIINEREMNERP, &2
RSB ESNRES. A, REEMBERTHE, NFAXMIRSNERE, 7
EMNFSHAENXICES, MEERMFES, MISHAEANGESHIRE.,

7S ol R G

EAXR, ﬁm#&ﬁh

¥ yie1a() M Thread. steep() i Thread. current () ESSRESSRPIEREI
LMﬁ,Xﬁhﬁfﬂ

INd < yield() Slaa=gil join() NENEIE
G wait() ERSIAA=EN Thread.sleep () NENEIB
g Thread.current () [NEEJERZN NN

ERFEIES SEHEH

Life Cycle of a Thread in Java

Enum Thread.State

EEE1=: https://juejin.cn/column/6963590682602635294

github: https://github.com/ThoughtsBeta/TheKingOfConcurrency
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B HH09: FHBARZA-UEINITELIZER
HNFE

WIMHKE] (EEHRIRY , FNRZRIIXEFHEIR.

EARYER, BEAMBNTBEEPEENOLEARX AR
uncaughtExceptionHandlerF3%,

IEIEPRIFEEM T

NAREFERTERES, ERFLASMRIMER, WRBAVRBXIERHAITHIR
4038, SEERZMNAIEITER, BEESHNARR, MENARELEHR, 2
LRENFEAEREEREEX B HILENMT,

IR, BEd—EBRABRNU—TTEILNZSEERELERT,

E IR, BIEEEEPEE T FikiEnezhaThread, FHHIEEELIEH
WIRMERETNENRE:

public static void main(String[]l args) {
Thread neZhaThread = new Thread() {
public void run() {
throw new RuntimeException("ZFHZMIE, FHEEKT! ");
Iy
e
// BIEREEMENEE

try {
neZhaThread.start();
} catch (Exception e) {
System.out.println("#EZIREERE: " + e.getMessage());

}

BITERUT:
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Exception in thread "Thread-0" java.lang.RuntimeException: =20
e, BHERT!

at
cn.tao.king.juc.execisesl.ExceptionDemo$l. run(ExceptionDemo. java:

7)

Process finished with exit code 0

SNTFSEREMFRY, FIEATEERELEFINAGE, AM, MSTHERT
AMER, RERLEEEEERE RET. BMER, EEEHRERIRFLE
HRE. BXENRTAL?

EREX—NR, BABMERENARLAL, Flavad, BT %EMEGITHIERZIEIL
BT RER, WRIAB ERMHELRE BBESTMEAING], FBAENRILL
2 [BlE R ERY,

RE)ER, S7T%EHRETECHATATRENNESLE, SENFENL
H, IRBHETEMRIEEINLERE, BAENERBRENREBRTE.

SMEESARNR, EFECHER

® o ®
88

—. SEEFNRELERT

1. NELEFFENLE

ANTERSEREPNERGEL, BILEEELNELERNQLEERN,
SENTZ%E, B—NELEETFILAERE,
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public static void main(String[] args) {

throw new NullPointerException();

by

REAE, EEXEBRABRKEME TEERER:

Exception in thread "main" java.lang.NullPointerException

at
cn.tao.king.juc.execisesl.ExceptionDemo.main(ExceptionDemo. java:?2
1)

S FRMUTF =R EIROMRER, BER—EHFIEE. EEEEPLIBIXEN
SeEREE, B3RS Oy CRREIA, (BHEE, RTXMARI, &
ITEET LA Ex;lwﬂéﬁzq:m%ﬁo

7/

public static void main(String[] args) {
Thread.setDefaultUncaughtExceptionHandler(new
MyUncaughtExceptionHandler());
throw new NullPointerException();

by

// BENXEIRIE
static class MyUncaughtExceptionHandler implements
Thread.UncaughtExceptionHandler {
public void uncaughtException(Thread t, Throwable e) {

System.out.println("H5E 7! “&iZ&: " + t.getName() + ",
+ e.getMessage());

HEET! ZFER: main, HEiR(

Process finished with exit code 1

&, BIEEMHERT RS, Am, RAgEsRZATA
Thread.UncaughtExceptlonHandlerﬁ_[L,{me%’éi%ﬂ*ﬂ? WENX, MAETRE
JavaF IR EWMIEH T, W TEAR:
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Thread . Thread Group
Specified Handler Specified Handler

l

Parent Handler — ‘ Default Handler ’ — ‘ System.err.print

fEJava, BIZEAUERZEHAFREIRIERER, ATXTH#ERSENE
LREALENERT “NMIE” TR, MERBE(TAIUER:

o HEHIEN, BEATHNESRILIEREREE 1 HxLERS;
MRISMELTRRBIEEHIRGIESR, WASHNEEMENEGEARSIEE (F
B, IERNELRT, BTEAEHREELEHN) ;
MRISMEENEREANREEE, WASHNERERXGIEZRIEE,
MRRGRERFREREEHRLER, NWRENEMINMIERTIRE
MREANLEBHSHIRE, BABA S R ERERESR.

2. SEIEERNFELE

AETIC, TEEBHELE, MUASRER T TEENERCESRE, (REME
BT FERETNEEWNESR, SIHNEEARERERN, TE%EDR, HITTLLE
B ead seterautoncavghtexceptionondtor SR T T
EMINT&RER, MU BIEENREZEEREAIER, LENEILHIE
neZhaThread4f2ix B 7 & 123

neZhaThread.setName ("If[IE") ;

neZhaThread.setUncaughtExceptionHandler(new
MyUncaughtExceptionHandler());

Bo, RENERENEEFEEENRLBNT:

T i2R: WE, WmixEE: HEWE, HWERT!

Process finished with exit code 0

iE=MBEINIR uncaughtExceptionHandler JESY BISPeScEre T (S e TR T
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HFE.

3. I2fffUncaughtExceptionHandler

M EEHEEH, BEMEZENHIERE UncaughtExceptionHandlerAj%E, #£Java
1, UncaughtExceptionHandler A T BA4ERARTELZRIENER., SEERE
FRERAMERGBENEERN, JVMEBMIESETZiZH

il getUncaughtExceptionHandler EREIERSAELNERESUSE L P DS Es e I
SEEASHERETE, IRZEEREIEEEIRVIES, KRR BTN
FEMEE,

=. TEMuncaughtExceptionHandlerf=1"

EH

1. EXIINFE LIS

BOUANEIRCIES AT AME N 2R B SEERANIESS, AEARENEAEEAREEFEL
RN, PIDMERBUARFELLIERS.

Thread.setDefaultUncaughtExceptionHandler(new

MyUncaughtExceptionHandler());

2. BEMHFENFELIEE

WRENLRREFEHEGESRN, BELRENRIEEFBLERZ TNRAENIE
#. 3R, ZMEFELESAINSEMERERE,

neZhaThread.setUncaughtExceptionHandler(new

MyUncaughtExceptionHandler());

3. 4% F ThreadGroup
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EPUELZEQIIEERIEIIEa k5] uncaughtException L] L/{Elx‘_—Ll FEsFELANEE R
HaRPE, TIEIENE, BELAREANTAHAEL, ERNEEESE.

public class MyThreadGroupDemo extends ThreadGroup{
public MyThreadGroupDemo(String name) {
super(name) ;

by

@Override

public void uncaughtException(Thread t, Throwable e) {
// EXEEELEFEANTENIEZE
System.out.printin("HE 7! &fEH: " + t.getName() + ",
+ e.getMessage());

I\

M EMBRTEZIEREVIENZEHAS, EAXFENINAT ZEERENLIER
BNV uncaughtExceptiontandler RN P T Y Se A e

o BIZRERS RN R AT A AR
. REsREERRTARRE, AN, ) neEE

] uncaughtExceptioniandler TNV TSR ST
G ToIEIR .

EXRIEER, REMX LT —FE

KFHIE LR

o BERIL T EH IR uncaughtExceptionHandler %,

SE(RFENES SEEH

o EEEIE:
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e github: https://github.com/ThoughtsBeta/TheKingOfConcurrency
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5i910: FHEFG-UQERETE
5idfEEZ (o)

RGOSR (EEHEIR) , AR ZRIIXEFNFE10RE.

AEARXER, HERRNEARFNRHRE-E-ESHBEECDE, HETHE
RIIXEBEMHIRSR, Bdwait. notifySLIX—[EIRARIE RS R .

—. EFESHBEEE

E=EETEEMDM (Producer-consumer problem) , thiREPRZE o)
(Bounded-buffer problem) , 2—1"Z#iE. KiZET(0)ANZFEEH,

XA el R T HZREEA/NE R XA #HIE— — BB &M HEE”
— — XL TR RERNEE, EFF-ENEEFRARER—EENEREBREIE T
Xeh, ARESTE. SRR, HEEBAERPXHEXLELIE,

EFESHBRZNFNXBETERIETEFSEEFXFNMALBIE, HEE
A SERPXPEATHERIE.

&g

JRAFIE RN
&5

WRAFIESN
¥

BlockingQueue

HRE

BRRRZEE, MOFILETEEERPEFEITRE (EATRMBFHE) , F5
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TRHBEEREPXPHBIERAER, £r-E7TERREE, FIRREEPERME
&

B4, AL REEREPXZHEANKE, FRETEREFXTRMETELZ
[, BREEHERE., BERALAEENEENHERRAZOE, ERNGEEESE
F, MRBRGEASTE, WEZLIFTEDIER. HIMTEHETS, M PEHELS
PEAREE, FEXNAMESC,

SR, EFESHBREOEATERRTRETETESHESE, EXMIES, &
NESHNESTETENHAENER.

EFEE

HEE
MRAFIEHR

&%

MRAFIEZN
WRAFIE R &
&5 BlockingQueue

&ErEE2

HMRAFIEZW

HEE2

EFESHRERAERGARSIRITHAEEIRE ZHNA, AX—RAF, £
FESHBREEDMI, SlBTRPXEREE, FLItr MR TERFERE
B, FTHIES,

EFESHRERENER:

o EFESHAERN, MEBIEFXIEEBIHIE;
o BNXEBURERT ZIE, EF-EFLEEETHNEZFEIE;
s BPXHIENZTE, HABFLHBAEANFERES, FEETHBA.

—. XMEFESHAERR

AT, BIIETEEFN—MIEREMNETES HERE DA,
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EEXER, RE=RIFTEBLITHRLET, EEFXNFEERITTZE, FE
bR —EXA B B4R

FRIA, BAIBIBM N EAE, —TMEREFEREFXRNETE, —MEAHEEET]

1%,

BEERSE

MRFREFEEEV TR

Thread

LanlingWang |

THRE ZRE

EE SUNEXRTX, MRFOSBFIE, WHTRK, FEEBRE, 8
FTEF SRl

// BEER [£-E]
public static class WildMonsterProducer implements Runnable {
public void run() {
try {
createWildMonster();
} catch (InterruptedException e) {
System.out.println("EFIRRBARPET") ;
I
I

//BBREFIR, B1KEE—R
public void createWildMonster() throws InterruptedException {
for (int i = 0;; i++) {
synchronized(wildMonsterArea) {
if (wildMonsterArea.size() == 0) {
wildMonsterArea.add("#7(2" + i);
System.out.println(wildMonsterArea.getlLast());
wildMonsterArea.notify();
b
b
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Thread.sleep(1000);

HEE: TBRE=REFHEES, EBXITELRES. IRBXAHFIE, Wi
i, MRRE, SHTFEHXMNTFETE.

/] =BRFE, FTERIE
public static class LanLingWang implements Runnable {
public void run() {
try {
attackWildMonster();
} catch (InterruptedException e) {
System.out.println(" =& EITEFHHHT") ;
b
s

// 1%, MREENHITES
public void attackWildMonster() throws InterruptedException {
while (true) {
synchronized(wildMonsterArea) {
if (wildMonsterArea.size() == 0) {
wildMonsterArea.wait();

b
String wildMonster = wildMonsterArea.getlLast();

wildMonsterArea. remove(wildMonster);
System.out.println("UZ3AEF|%: " + wildMonster);

BIRHX, ARMETESHEELE.

public class ProducerConsumerProblemDemo {

// EFRIENRVEF X
private static final LinkedList<String> wildMonsterArea = new
LinkedList<String>();

public static void main(String[]l args) {
Thread wildMonsterProducerThread = new Thread(new
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WildMonsterProducer());
Thread lanLingWangThread = new Thread(new LanLingWang());

wildMonsterProducerThread.start();
lanLingWangThread.start();

RS TS e S SEtOEY < i ronized [l wait Qi noti fy [
%, ENIRANRFRENXE., BITERAOT:

#Fi1%0
WEREFIR: FFIX0
BFI%1
WEREFIR: FFIR1
BFI1%2
KEREFIR: FI%2
BFI23

IWEREFIZ: EFIE3
£ x4
IWEREF 1% BFIZ4
FFI%5
EREFIZ: FFI%5
£¥1%6
IEREFIZ: EFI%6

MERAINESR, £FERLIEHRE, ITRE=REIZHTITE, IMTE"
A5 HAERIE,

I\

M EFMRXRTEHRERELENETAS, EARAXFE(IE T wait, notify>KiZRE
FESHEEREEDM, N TAXAR, MEEEBRETESERE RMNZOEMT
4o B, ARIAIRMH E’]?‘i“fﬂﬂzsl_—lﬂzﬁ MEgRAEPH—M, EEEX
B, BISREMNENRSIRHEMNEE.

EXRIEER, REMXLET—FE
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7S o R G

o RENWIIETESHEEDZ,

ERFEIESSERN

e Producer-consumer problem
o EEZEI=: https://juejin.cn/column/6963590682602635294
e github: https://github.com/ThoughtsBeta/TheKingOfConcurrency
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E=E01: MR G-EAHILRIZE
RS2 7 FEHER

GMHKE] (EEHEIR) , AR EZRIIXEFNEIRE.

AEARXER, HERRNBSEEPNZHEE-FE, RFEHNTERR. &
BHHITRRAFEMES .

—. FEEIRTAE
NETEXIEE, SEISETA BERES MARNATE, EREHEA.

&, BREMET, A, BEESFENAELKFENRIR, HEHBIREN, XMits
BREATER, BMEr™E T,

REs! BEA!
REEATA, iLRE EHRB2VINE RELHTS, iLBE
BABEFTREN HBARRFRER

SHRBIBKA

TEHERET, EURTHE—TTRS. EXFHRET, FHABESFFR—HEN
FHFENERE, ERENZBXRZHENBENG, SHREFERRKEITK
TIFEGF T X,

FEHAMNIFET Javaiz i, AENMSIEESEMREGRD B RAPEHRTF
£, ERUENIRITR, SERIEHREVANIME , SEIEEFRETEHET, 1FiE
E—THHEARFENNES, ENRRBENTR, FENRZFENTER
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5, NREFANEMETXTES, ANENRFELLIEETMES.

M, EJVMAR, IBFEDHIRBEIREETI A MM, S—HEERETEHNT, “hF
WFRILER, XELERAERER, MXUESERSHNAEFRR. 1H6E
PR E S D INEEFLE.

PRI, FMEfhH & EE—4, JEHEERA, FESISHNFTZMESIEIRIMEE, M
MRESHHFR/AT, XHFE DR

—. FERirFERNBESY

MB—IVTHERA, FATRTABRIFEmT™ ER—E N E R M

1. BRF: —1THRESRRER—TEEZER, tbal, EEPATIBREN ReEMELk
1Lz R —1MER;

2. BREREFEY: —TEEEASRKEMEFEHEZER, NEKFENRIRGRET
TR, b, EEFPHNEEI1EIERBE, HASBKA;

3. FRFHERM: WTLHECELREGHNRE, EEEEME], TAIMNEDRIZ,
tean, EEAFPERIMNELE2ELRENER, RIEBCSER, SNATTAMKE
HRIZF

4. EHEFEERME: ZPEEZEERINRES. CEPNEE1EZ2MAZ M
MEBHES.

=. RFHIRTE

ET BT AREBIREFERNFMAE, BRELESFREDIESR, B —RAB
SARHURILTERI R E .

WRIE LEATR, EXMIELAE, EEiTRSEBAFIBEKB:

private static class NeZha implements Runnable {
public void run() {

synchronized(lockA) {
System.out.println("HIt: FHEA!");
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try {

Thread.sleep(10);
} catch (InterruptedException ignored) {}
System.out.printin("It: Z4FB...");

synchronized(lockB) {
System.out.println("It: BELEARIFEANB...");

EX=RELTE, ABITREABHIERA:

private static class LanLingWang implements Runnable {
public void run() {
synchronized(lockB) {
System.out.printin("=f&E: FHEB!");

try {
Thread.sleep(10);
} catch (InterruptedException ignored) {}

K/

System.out.println("=[ZE: ZFHFA...");

synchronized(lockA) {
System.out.println("=fkE: EZXEIIFEANB. ..

IS5 7

public class DeadlLockDemo {
public static final Object lockA = new Object();
public static final Object lockB = new Object();

public static void main(String argsl[]) {
Thread threadl = new Thread(new Nezha());
Thread thread2 = new Thread(new LanLingWang());
threadl.start();
thread2.start();
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¥
by

TR SR AT :

WE: #FH5A!
ZixE: HAEB!

ME: =1%B...
=T EFA...

MERFPEILEER], MIEMN=[LE5358 7TAMB, EftIXEEERSHHER
#R, RESHOLH, MITEEHENT TRFS.

)

F
TR

. SEBiRybIE

1. ZB85E
ZEEIEHIE—FMEEEHER, BRIZKITA A KRETEN, XTPERESEHTFFEiAEH]
FERREFNA SRS, MRIFEHIEHERKEASREM R AR XMPHRE.
2. 1

EXMRET, EUMEATFAEN. MRAFNZIIED, LEIEATULE, b
MIRIRGADINSHZR DB, ALY, PIBABE - A#HITAIE:

o LIRRIE: GEREP—ASZSMEERTRLE, BHER, FTRIEIURT;
e FRILH: EMPRSLECKIEANTIR, ERFTIRIEM,

3. Fiikh

MFFEHiCE, FhRREE, ANENTBRINEEN T EN—EnERYE, M
PAUNSREZTNRAIE S, REFTWEPE—FMEENE, Java BARRITESITIA LA
FHEEENXERNAE,
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INGS

M EMBXRTIUMNELAST. EAXP, FMNMETHLZIEH, URIFEDFTE
RO EFEFNISRES, NG RPNFESEE, BEFRGHR 2O, BA0EZ
, ®HIESMIESN A EEFIRIT SRR BT FE

EXEER, REMX LT —HE

RSBk

o BIIAXMRAEIE, R RIREEIEDNRIT A,

ERFEIES S5 5E M

o FEH

{Java Concurrency in Practice)

SERIFRRL B A

EEE1=: https://juejin.cn/column/6963590682602635294

github: https://github.com/ThoughtsBeta/TheKingOfConcurrency
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mE02: 1TRELZ-UENLIRRIZTE
%I

GMRE] (EEHEIR) , AR ZRIIXEFNEI12RE.

ELRXER, HNNMABTHRHMNBSRERE, RFEARTHRBZ/LFHE LY
SRR SRR

B, FABHIEMIERR =MRE:

* B 1Eone;
o LAHi—TBATHARR;
o HMZEL,

—. B hns

BE, EHNTFAERRTE N EAELTRFBERIFERN. REESERN, ~EEERE
A5 BT B LF20IE K, A, WREEIREB—EMNIRE 2D 3HE & T RENIEK,
BB ABFE, tWEFMBEAIGRELINE (Lock Ordering) .

EPBEERNGF, BANBOEER—EBRT., BOZMMEE, B2ENEXR
27, RR#EFBREECSHHEZE, EREL, TEFER. XEE, MFEERER
REHITIMERERE, GifERE. KEZMUARERE, ERARRET, REiL
RALTEFRFNERZN T HABRFAIBAG,

ERZRLZHE, BOKERTEO, AISERED T, ZMNEENDNREFIEE
PArEE,

FELREXENBES, ZE1MERE2o5155E TANB, SH TS, &R
TR, HANEINFREET, SiE1MEE2855BA, REBENESB, A4
EHMAZRE,
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EXIELTET, FTIBOABFIB:

private static class NeZha implements Runnable {
public void run() {
synchronized(lockA) {
System.out.println("IE: FHA!");

try {

Thread.sleep(10);
} catch (InterruptedException ignored) {}
System.out.println("HIt: Z7FB...");

synchronized(lockB) {
System.out.println("Hit: ELRENIFEAFB...");

EX =R ES%RE2, hEFIEHABIESB, XSLEMART

private static class LanLingWang implements Runnable {
public void run() {
synchronized(lockA) {
System.out.println("=[EE: HEA!");

try {

Thread.sleep(10);
} catch (InterruptedException ignored) {}
System.out.printin("=fE£: EFB...");

synchronized(lockB) {
System.out.printin("=Z[&E: EXRENEFEATB. ..

STz

public class DeadLockDemo {
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public static final Object lockA = new Object();
public static final Object lockB = new Object();

public static void main(String args[]) {
Thread threadl = new Thread(new Nezha());
Thread thread2 = new Thread(new LanLingWang());
threadl.start();
thread2.start();

M SAER B SR T

WRIE: #5BA!
BRIE: F1%B..
BE: E2ME H‘H—:ﬁA*DB

=fEE: FAEA!
=fkE: F7FB...
=f&E: EZERIFHEAMB...

MEBITHERFAINEER], MTEREHEERETHCMBENTER, MEESH
S,

AR NBIEFE—MERERRTE AR, BE, X—REBHAZHEERN,
EERTIRERIZR EL AR BIAIRE

s ti— N EEATHARR

ELRXER, HINRIEHTEET —ELENFY, EF—1TEXRFSFT. 18
ESEBIIEIERA T —5FH, iILTRFGFTERARFST.

R ARTE RIS NG, MIEAN=FE EM T EETRIT
BT RRFSVER, MU, MREREA—HEE
—3, ERRAKEN, MEEFUBHEF R ZIE4

RN, WHHEARAHELS
(5 ﬁﬁ—/\ﬁﬂﬁﬁ AR 4R 1E]
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SBRIEFEE
BRBE SHRE2BHE RMEME

SHRBIBKRA

FEIENE, BN CBIR R LS E SN, FilA, MRFESHE
B, REEEAEENH, EERIDKIRMNHALTHESE, HXTEENEE,
SHEBEXEPNA, AXEFRIHR,

HIh, PMBAHIIN—TEBINREAR, EXAMES X, —RHEFEKRINBEERER
BSRTIE], —RAERESIZ EXSINGEthERTENIE, SAEIFMAE, B
EERE,

=. FEbitsi

TERSEBIFNFARISE =FheRlg, (Re]BAANSERIEN (Deadlock Detection) E—i
WENWEEFEE, SENTEIMFAINS, BIEZEDNEINETE, BAMER
HITIE BRI,

FESIHL N A% O R EE T X EIEN F IR T BRI TIRIRER .,

FELARENDI, FIEHIFEIERIN N KRBT Graphst EMapFEHHREIICR T
Ho XHE—FK, SRETRIBUIELEN, JNBTEHEZICRNIEINTESF
ETE,

LT RITESIERE, FOREERE, MEHAEEREH,
B, WA MAEELZLHIFAE

R AR ERmEgssn, TEsfe EE. NEEERH,
HIAE R AEIRRIESIE T, W EAR:
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$ jstack —F 8321

Attaching to process ID 8321, please wait...
Debugger attached successfully.

Client compiler detected.

JVM version is 1.6.0-rc-b100

Deadlock Detection:

Found one Java-level deadlock:

"Thread2":

waiting to lock Monitor@@x000af398 (Object@dxf819aald, a
java/lang/String),

which is held by "Threadl"
"Threadl":

waiting to lock Monitor@dx000af400 (Object@dxf819aad8, a
java/lang/String),

which is held by “Thread2"

Found a total of 1 deadlock.

i 7 FIad 2/, JProfilerth 2— A8 AMLIES R DR TE, FHAIIUA
IDEAZIDERZESLES.

BB FJProfiler, FHAIRIAIEEENME R L IARHICASHRIZER], thr]ATE
Thread MonitorR & ZIM L F2HIR S I blocked.
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[
- . -
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> H Z &
Start Activate Save  Session Start Start
Center  IDE  Snapshot Settings Recordings F Tracking
Session Profiling
Threads
——
‘l| Monitors & Locks

Current Locking Graph
Current Monitors
Locking History Graph
Monitor History

Monitor Usage Statistics

. Databases
O JEE & Probes

-
@ MBeans

Unlicensed copy for evaluation purposes, 10 days remaining

H 2?2 8 8 %

Start Actvate  Save  Session t Start
Center  IDE  Snapshot Settings ~ Recordings 1 Tracking
Session Profiling
Name
I CPU Views Monitor Ctrl-Break

Thread

BE-Thread

Threads

Thread History
Thread Monitor
Thread Dumps

nN
t

. Databases
° JEE & Probes

74|
@ MBeans

Monitors & Locks

Unlicensed copy for evaluation purposes, 10 days remaining

[

Run GC

2pEF-Thread [main] |

WPIE-Thread [main] [

S

DeadLockDemo - JProfiler 12.0.2

At m @ &
- =
Add Freeze
Bookmark PO sy Helb View

View Specific

Class: java.lang.Object
Monitor Id: 2
Class: java.lang.Object
Monitor Id: 1

Filtered stack trace for thread creation: @

@ 0 active recording @ Auto-update 2 s VM #1 00:06 @& Profiling
New session [2] - JProfiler 12.0.2
e +r — -
- e =
Add View Thread
Bookmark | EP%™ Settings | TP Dump
View Specific
Group Start Time Creating Thread Status &
main 0:00.000 <not recorded> =3 Net I/O
Jmain . _1[0:00.000 Blocked
main 0:00.000 <not recorded> == Blocked
Enable CPU recording to see stack traces
+f @ 0 active recording ©D Auto-update 2 s VM #2 00:30 @ Profiling

FEITNE, JProfilerB—FITRME, BRMT +RORFLBITE, WR=Z
BEMNEASR, MENATEINGE, +tREEHERAN. SR, REANUER

{£HMjConsole. jVisualvmZ,

I\

M EFMZEXRTIEUFARRBOEMAST . EEXP, HANNMAT =MIEBFULR
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%, =MREESEFE, MEmIEFNNANS, SMEBHRTEENAREE
NERAN—MEE, ME—MAFE=MMEF—ENSEEENRARE, BEMET
EREMIFSERRA A .

EXEIER, REMX LT —HE

RSBk

PPN jstack [RRSEE=RIauibes 0

SES

2

ERHEES S5

e Deadlock Prevention
e IEEEF: https://juejin.cn/column/6963590682602635294
e github: https://github.com/ThoughtsBeta/TheKingOfConcurrency
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HE03: MEIA-AEILIRRIZIE
ERFRHE I

WGMAE] (EEHEIR) , AR EZRIIXEFNEISRE.

ELRXER, HMNNATERIEHRIVIRE, SATURBEE, AMEHKR
wWiER, RTEBZI, TE-ERFERNEEERMERBERKE. ENNA
BEAS, ERAERE, NCENTANIER PRGN EDIEE,

—. EN~E

PMiB%A2 I (Starvation) ERIREZLENTREZFH, FERENEGE—H
BIERFARR, HMRNEREMRLLTFEFRES, AMEXTFERREERN,
ENSREEIHRIE.

FEIB!
%/ NEHEFP..
SZER1E HFELERSR S121 B

( I
‘ Thread2 ‘ ‘ Thread3 ‘ ‘ Thread4 ‘ ‘ ThreadS ‘

RFSBFH, KNS

JREERY

2

TRZINMEFENRRc—, BERR, NiE—REA TE=MERESI:
(1) LEWTRRIEZE

HIRFDRVLREFTEN TR BRI (EEIONE TIRER) , IBAFE
MRS IREE, SEHWIRET.

(2) SRR FCRBREIRBIRSCPURE
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HETREFNEERREMARLZE, MAEES, LERGTFHCPUNIE#EZS,
AREMIRIERT, BMFRNEIZRTEEKIZTERIR T e BIICPURIE, MMS
BRI

(38) LI KREFHFRIR

EERRFINES, RTINS LBNN, ERERIIEEATEN, Y
2t TENEN, BABSBEEERTERENE, UETRE,

N |

—. MESKF

NTEVRRERENTE, BAeE T TEATE,

SIEMIE. =ZREFOTRER, MIIUREFNAITE, RIEFRABIREER
RS

public class StarvationExample {

public static void main(String[] args) {
final WildMonster wildMonster = new WildMonster();

String[] players = {
||ug|§u%|| ,
II;B%‘EEII ,

I W=""011
’

Il-éﬂi-zgll
b
for (String player: players) {

Thread playerThread = new Thread(new Runnable() {
public void run() {
wildMonster.killWildMonster();
b
};
playerThread.setName(player);
playerThread.start();
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public class WildMonster {
public synchronized void killWildMonster() {
while (true) {
String playerName = Thread.currentThread().getName();
System.out.printin(playerName + "ZF3kEF(%! ");
try {
Thread.sleep(500);

} catch (InterruptedException e) {
System.out.println("#TEFchlT") ;

BITERUT:

BB IEET SR ET R !
BB ESTIREF IR !
R IEETIREF IR !
BB IEET SR ET R !
BB ESTIREF IR !
R IEETIREF IR !
BB IEET SR ET R !
B ESTIREF IR !
R IEETIREF IR !
BB IEET SR ET R !
B ESTIREF IR !

Process finished with exit code 130 (interrupted by signal 2:
SIGINT)

MERFAIUEER], E/LTEENGITH, BERIBMIERTASIREFIE, Hithsei#
RELXRFERWIE. NMTAZRERIFHNE?

{F4RE WildMonster £ RIS, (a0 7 (R I =) 5 /5 A, —B &
PRBHNZFER, B—ERENRY, HAREEERTEBHEA.

LR, BROEDRES, REITRMAET, b, BIETEORBS
i Thread . sleep Bi#3% wait MEIPAERSESODN TS

public static class WildMonster {
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public synchronized void killWildMonster() {
while (true) {
String playerName = Thread.currentThread().getName();
System.out.println(playerName + "ZF3REFIZ! ");
try {
wait(500);

} catch (InterruptedException e) {
System.out.println("$TEFHk");

BITERWT

IRIEETIREF IR !
TEHTIREFIE !
=BREHIREFIR!
B ATIREF X !
=RREIREFIR!
B HATIREF X!

Process finished with exit code 130 (interrupted by signal 2:
SIGINT)

MERHEES), P EEHRETITHONES, E—TRE TR T AT,
(&t EYeens cEIIFs, WEFERMTNEESRATIX
=, )

LA AATES, EARNETNESEE. 2ARNTERIES TN
NE, BBAWATED & — SRR E BRI T BRI TE > (8
AT,

RTEEZENATYE, EAXNPEENZERENEFENEEY, XTWMELHE
R, BNSERENXERNTEBARNHALRIAZ,

=. iE R
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XTI, (RPIREXTIRBOR B ARE, AM, EUPFMEARRNE WAL T
e, ESRL, EHIFNEHBEREERN, FIFERNAREFTEREEEN
ARSSHEST

Frigigsl (LiveLock) , #ERIZMTEREHICTMANAIER, BHANFFECH
E, e FintESHENRE, A—FXM.

AETFEH, BUMAASEREEHANBEIRS, EENSFEMITE, RNESID
EMFESHEM, BFREENTEILER, FTIEREHTT,

MRMRTTEENERTUZE N2, BEMREERN—EBRT FTEZMEL. WA
HEmiT, ETLRMAERRILT, IEBRiEE, SRMADRATEZET. F, 1

=Y /\ﬁ
EXTER,

AN

I

M EMRBRTLRENES EURNEEAT . ERXHR, BINE T LT ENHEN
RE., SEFEENE, REEP7ENAR, EAURAEMSINATRES, HI1R
BERINEEREREATEN—ETASE, RABRIAASEBERELRRSRE
EE, IRRAX0)ERVER, HREFWNBEEMANEAMAERUARIE
e B, BARBUANBIEDIFNRZE, ESXEHEVESEBRDAIEE L

2, ERARMRMERFN—ED,
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EXEER, REMX LT —HE

RSBk

o RENWBIRETRELENMAR, BRRERINHHLLERSE,

ERHEIES S5 5EH

o HISERSIA
e EEEF: https://juejin.cn/column/6963590682602635294
e github: https://github.com/ThoughtsBeta/TheKingOfConcurrency
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=HY
+

£01: RAHWRE-AOlRLockiE O
=JavaP iy &

WGMAE] (EEHEIR) , AR EZRIIXEFNFEI4RE.

ARERIIFR, BNNBTHRF—LEE, LLAIEHL. FHl. LRINEFE-A,
EHRmET, XERBTRBEFEZRARN, I, AHERIIXES, &=
MHARFRERLE %, REREJavaPTiRHAVBIRIEET] AR B2 Al f7RIX e a) 35

B9,

ERNHERIIXNENE R, BITEMLockiZOFBN A, EAERJavadbBirE
fiti, WEFFRENNEM.

—. IBfFJavad gy EnNl: LockizO

ABRATINESR, RONET & I s ol /5 AR B
siomx. 2A4m, 2ARIEREEEgR. 5A, ERENREEAN+E
IR, FEEREHERIMSFIRMSORI. L, NTEEERY, HHLE
SHGRRE, RBESRIAESETENH, T2, 58T LockiEN,

HfELockixBEMMN AN, EdTEZEIDKARMENFALTREEHIKEE, NITE
PR

l public interface Lock {

Choose Implementation of Lock (6 found)

ReadLock in ReentrantReadWritelLock
% ReadLockView in StampedLock

ReentrantLock
Segment in ConcurrentHashMap
WriteLock in ReentrantReadWritelLock
“ WriteLockView in StampedLock (java.util.concurrent.locks)

FIUEE, LockizOfRMHtT —LaENHAPI, HAE—LERRRILI, I

91/303


https://s9.rr.itc.cn/r/wapChange/20166_28_22/a8zhii59115752949596.GIF
https://juejin.cn/column/6963590682602635294
https://github.com/ThoughtsBeta/TheKingOfConcurrency

1&1ThR7:202206.1.A

ReentrantLock. ReentrantReadWriteLockZs,

1. LockBYAT™MZILEESIAPI

(void lock() PEAG I EEe oo MPS v E SoE b ea g

[Void lockInterruptibly() I GESSISEELL MBS EWEPE Lock () ES
), FEME, CRERPEREIL RS,

(boolean tryLock() HESEEsAC IMSVA: Iy AL I (E -3 1S
boolean tryLock(long timeout, TimeUnit timeUnit) HERRINMIEE
H—EiE, SRR EEUARESHERE-2, WREN
FEHOR PO BE TR BB SRR S B

Void untock() HESCN

2. LockRy'E L sCIg
ffJavadf £ TEZE, LockiZQF—LEsLIf, tbun:

e ReentrantLock: BJE A %i;
e ReentrantReadWriteLock: AJENIZE 4ii;

PR 7 UZRIR LIS, BE—LEMSIIR, NFXEX, EEAFAT
B, FEFANA. EERME, (MREEFENELockZ2EMNMETL.

—. BENXLock

BTk, RONEFHEORARS, E500% IR A5 ALocksk
3,

public static class WildMonster {
private boolean isWildMonsterBeenKilled;

public synchronized void killWildMonster() {
String playerName = Thread.currentThread().getName();
if (isWildMonsterBeenKilled) {
System.out.println(playerName + "SRITZHEFIZEM...");
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return;
¥
isWildMonsterBeenKilled = true;
System.out.println(playerName + "ZT3REF|Z! ");
¥
b

1. SCIP—{E &) SR AV £

Bl 3£ zEWildMonsterLockFH L Lock$E [, WildMonsterLockl§ 2

(A¢ synchronized HRESER

// BE X
public class WildMonsterLock implements Lock {
private boolean islLocked = false;

// EWlockFiE
public void lock() {

synchronized (this) {
while (isLocked) {
try {
wait();
} catch (InterruptedException e) {
e.printStackTrace();

¥
by

isLocked = true;

by

// EWunlockFiE
public void unlock() {
synchronized (this) {
isLocked = false;
this.notify();
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XM Lockiz O, RFEXLINE LARNMERE. A, ATRARELER
™, HA8E T WildMonsterLockzE At (R IR /535 .

SRR wait Gl notify Pabraioling - IRUL e G S V=t ==L I 0be
s, XEFERENE, (RS ETIRg=E— N hmas.

E N7 E X BIWildMonsterLock, €llZEWildMonsterss, H £ 75 EkillWildMonster
FR{FEFWildMonsterLockX %, MMimEX{synchronized.

// ERNIZ B E XA
public static class WildMonster {
private boolean isWildMonsterBeenKilled;

public void killwWildMonster() {
// BIEBIR
Lock lock = new WildMonsterLock();
// FREUEH
lock. lock();
try {
String playerName = Thread.currentThread().getName();
if (isWildMonsterBeenKilled) {
System.out.println(playerName + " REFFREFIZEM...");
return;
b
isWildMonsterBeenKilled = true;
System.out.printin(playerName + "ZF3REFIZ! ");
} finally {
// WITERRE, TR ERICERB
lock.unlock();

BB ERAT:

IRIEATIREF IR !
HERFTARFIERM. . .
=RERTFTRTERK. ..

AR REFIERMW. . .

Process finished with exit code 0
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MERBTUEE: REMIE—ARIRTFIZR, HELDREHUKRKSE, EF
AR, XA, WildMonsterLockixZ! T [N atan ) — 2R R

Fit, REAETEETE. =0 R BT B L SER,
IMEHEN RS, AT, EEREEXOMN, —T8E

El try. .. Finally BTN T et G NG g =t Lo e
BER.

2. LI AT EE A\ Y3

), SERIMEAN, FHESINETEN, ENEHTRAEE
SRITEA. LW, MPHRFEESMNBISAN, AR
RIS, ARMZEMEREN NS %, MASHIREENE
R WA, BHRAHSX NS ERNERE— T HROH (508) |

FEFEXERABSR, BEAMBEHERLAE, FAEATEAB. 34, LizEiEAA
RELIRE T ST RN, BALEEATRABN I UERZER, XMEBieye
EPN KN

public class WildMonster {
public synchronized void A() {
B();

¥

public synchronized void B() {
doSomething...

by

R, R TILERMBEXHBIWildMonsterLocktb ZiHRE N, HIEENREIFHIT
— B 50,

public class WildMonsterLock implements Lock {
private boolean islLocked = false;

// BER: BIIFERERTF ARG HINGR
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private Thread lockedBy = null;
// BER: IBINFERICE EHURE
private int lockedCount = 0;

public void lock() {
synchronized (this) {
Thread callingThread = Thread.currentThread();
// BR: RSN ERI%TE
while (isLocked && lockedBy != callingThread) {
try {
wait();
} catch (InterruptedException e) {
e.printStackTrace();
¥
}
isLocked true;
lockedBy = callingThread;
lockedCount++;

by

public void unlock() {
synchronized (this) {
// BR: RSN HAI%E
if (Thread.currentThread() == this.lockedBy) {
lockedCount——;
if (lockedCount == 0) {
isLocked = false;
this.notify();

e I N R IE7 aPro0 e this . LockedBy Gl LockedCount SEE8
HTEMBRIRSITRIT A TR, EMBE, NRLNSECEREN, BAa
BRBENSE, TERSE, RALATAT2MRN,

(LockedCount EasgFysREEaNT M G IO Uil SR Re 1 I e
R, BBAMERIAIBES AR,
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3. RiEBIRIFI1E

ERERIINER, R TLREERFHAUEREE, BAREFHARZELTF
B, FTIA, EAIEBEXHIRAHE, i HEEBAIL T,

=. &
M ERiERFLockiIEEAR . HEANR, FHNINLE 7T LockEJavah & EHIRIE
M, ER—MEO, RBET—LLEENHAPI, HEEREMSIY, HH, &L
RIEEEEEXEMBIRNELE. FIN, EF)JavahSMEINEHE, &iFSMLock
ZEOFR, B, E&synchronizedfidFf2d, H{TthEERZELockE —Lt
synchronized i R~ E & HIL 25

¢ synchronized T &AM BIR, MLockr]LAREER, EEAINEHA
ot

e synchronizedig B /A4, EMIEZETIKREH KRGS, MMAIEHIEE
fthFe., METFLockiZEO, IMNIRTLASSIIANFES, MR —Le& iz EikiEio)
3

e synchronized#EFAEI R A%, MiLockMiZft T EIRIRGLS 5, ATIAMRIE
wiE, HrLhgERERSI, (FRINEMRE;

e synchronized AT IA#HlT, TiLockiZfit T (ILeInTIss ST/ 5, AU
SCIN AR ER,

I, EEEXBNENER, BEEHATE. MAEERDE, WEEEEM
HRZ =R,

RSBk

o HETFlLockiz, BHTENXTI—IE,

ERHEIES SEEH
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e Locks in Java
e IEE£EFL: https://juejin.cn/column/6963590682602635294
e github: https://github.com/ThoughtsBeta/TheKingOfConcurrency
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ol

oHY
F

Aoz E'ﬁ,“\ 'rEH_u =B wi&l\i”ﬂ’]
ReaderteLockﬁ,!ZI]ltl.’.!l ZN=IH

FGMHRE] (EEHEIR) , AR ZRIIXEFNEISRE.

ALERXER, HININA T Javah #ikgEfitiLockiz ., EAXH, HITENRJava
FEINRBI—TEENEAREEEC, BElReadWriteLockiz[,

fEREJavab iy ER), ReadWriteLock TR E2EEEN), AMBBREINHARS
5. NRMEBIZZEEERE, RMIZAEETAZDS NN ER TR E IR
&, SiEfEErREARIEMRY, SiRMREN=SME, BiRAIEL, HiRREE
EBK,

A, EAXFEMNEBENTBNESREN BHEAVEEL, MARXREBIFEE
£, IFRBURETREANR, HIUSEEENESRNATIFHITIHE,

IR fiZReadWriteLock{Z7ERINME

i#f#ReadWriteLock, BREEBREFENEXNEMT4. REZ, EERRA(TAID)
B, Nite, BNFBNTEREF—HRR.

©
%%@

B4

AHRERATIRE, XREMRIANE=ZEEX:
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o RELRARFR—MNER;
o XLELEPENZTAER, BNEEFK;
o EZTEREMNBRT, HEKRMEFTTEIRK,

REFNPRELMNEEIR? 1HE, EMEHENEFNRTR.

RFERD, EEFNEFERANTRESNANEEEE. —HHE, RFERIEFE
BARESMNERIENER, 2—HH, BNEEEFCEHMEREF. BRENS,
EEFIRETIT T REFRIRE.

EXNIRES, RBEBET, ATHRISBE-HE, BNETESEFNRKE, T
BEILEAERZZNEE, XMTEEARIB, A, EXENEESET, 8RFEEZ
BFELR, BES5EZEAANER,

BEKIR, ZTREEERS TEX/ITER:

o MBAWSTEERMNER, BRAATF—TEERTEN;
o MIERVEURBMENME, FRAINFESRFHEEIFK;
o HESWIEMNIIR, FAIMEEIRZIEK.

WRIRITEEATIAE Lo R5E, ARA TEIXGKE R IR, XKELEZ
ReadWriteLock3 [a) BRI ENER AR, 212 ReadWriteLock&ziFHI—
&=,

AR ZE
=P

m - mmm o
BEEHTH

PETRIMTH

OO

ESLERRS U ZH
FEEAEER

©
@ BAEHE

PERMEH

B U RGN

EiRiRBEfEReadWriteLock 2B, RERFE+OEZRIRIEME,. Am, —B
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MIERERBRANEE, MREMRRNARE, MKMW EMRITREAMLLIS
., ERARTTRMEATENG, HP—EEMBIILRHANNIRERLER
FiY, MB—EHMRATUNASIEIEMHAT! MCHRTEES, BRTHRIE
57 R,

FERAKIER, FMBRIEBAIZEIISHE, EflEReadWriteLockhy—F5LI 75
U, MAZREREFRSFHIA,

— . BEIIReadWriteLock

f£32/% T ReadWriteLock B feMBIEM ENBARE G, HATMAI U2
JDKAAYRAES B 2 LM —IBiE 51,

public class ReadWritelLock{

private int readers
private int writers
private int writeRequests

public synchronized void lockRead() throws
InterruptedException{
while(writers > 0 || writeRequests > 0){
wait();
b
readers++;

by

public synchronized void unlockRead(){
readers——;
notifyAll();

I

public synchronized void lockWrite() throws
InterruptedException{
writeRequests++;

while(readers > 0 || writers > 0){
wait();
b

writeRequests—;
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writers++;

by

public synchronized void unlockWrite() throws
InterruptedException{

writers—;
notifyAll();
Iy
b

iz . ERATEEERABIREN, WRE, PATEREHE
NE,

R, FRRAEEERIE S IRENEE, BRRATE—

TEiER,

MEMBEEHERNBEELIAN. 5%, ERTREN, RAREXHRA, E
RBEZRINEBANEREENDE, BEXBERBLEEERRS, EREBTHERM
o,

= . JavaffiJReadWriteLock 2o LI AY

&E, B118xEIDKFHIIReadWriteLockSEIAY—LEE AR BB . ReadWriteLock
A ERPTIR A Lock$E O A R SR A E ARk R U0 FEIFfR

1) ReadWriteLock

4

(© ReentrantReadWritelock

(©) Reentrantlock © Readlock (© Writelock

______________________________________________________________________________________
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BJIUER, JDKAEIEE BRI £ FReentrantReadWriteLockiX M,
ReentrantReadWriteLock 81 & 7 M NAERZE: ReadLockfIWriteLock, TiXf- MR
N ECH T LockiEO,

5 YA RS R

EEBIRHA RS ERZReentrantReadWriteLock PRy — P EEANIR =, 2S5
EILE,

MIZBRIE W, TRZABMNFAR, RZAHNFER, EEEEHRITTRMER, &
BN ARSI,

AR, Fo3REGED, ARG,

public class ReadWritelLockDemo {
public static void main(String[] args) {
ReadWriteLock readWriteLock = new
ReentrantReadWriteLock();
readWritelLock. readLock().lock();

System.out.println("E&REUEH...");
readWriteLock.writeLock().lock();
System.out.println("EL2FKBWEH...");

BB ERAT:

BELIREUEH. . .

BB A2, FRBEH, BIRBUE:

public class ReadWriteLockDemo {
public static void main(String[]l args) {
ReadWriteLock readWriteLock = new
ReentrantReadWriteLock();

readWriteLock.writeLock().lock();
System.out.println("EZFKENEH...");
readWriteLock.readLock().lock();
System.out.println("E&REUEH...");
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BB ERAT:

ELFENEH. . .
BELIREUEH. . .

Process finished with exit code 0

XEFE—%, FRELT29HT . ReentrantReadWriteLockz 5 HiRIfELR, B
IR .

RSB A T

FEREMNXESR, B(THAIEZEINHNBRNGER, MUARFNHATREETRIT
NESZEE/A AT, ReentrantReadWriteLockth 2401tk ,

f£ReentrantReadWriteLock™, [ERT12{HT AFHELAFRMIER, BEHARIE
NFEERX, ATEHEEEGRESREES, aJbUEHHtES,

public ReentrantReadWriteLock() {
this(false);
¥

/*x
JESS
* Creates a new {@code ReentrantReadWritelLock} with
* default (nonfair) ordering properties.
*/
public ReentrantReadWriteLock() {
this(false);

}

/%%

*x Creates a new {@code ReentrantReadWritelLock} with

* the given fairness policy.

%

* @param fair {@code true} if this lock should use a fair
ordering policy

*/

public ReentrantReadWriteLock(boolean fair) {
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sync = fair ? new FairSync() : new NonfairSync();
readerLock = new ReadLock(this);

writerLock new WriteLock(this);

}

INGE

MEMBRTFIEEBNEBAE, EAXH, BIIMEFLOFE LA, BEEM
ReadWriteLock P SR E R, AEREM BRI AEIEEReadWriteLock IR &
7

I f#ReadWriteLockRYXR BANTE T X RABRVEIMT, MAETXNEBBAVER,

SN, A B BN T ReentrantReadWriteLock R —LE X 824030 5, {BiZWHE
HENAQSEHSERAMA, Wttt ANER, BINSEEEEIFHEND N

7]
él:lo

IEXEILEER, REMXLET—HE

7S ol R G

o ZUARBIRBPRIEMINIRELIZERNEANSS,

ERFEIESSERH

o THIRIESE
o BEEF: https://juejin.cn/column/6963590682602635294
e github: https://github.com/ThoughtsBeta/TheKingOfConcurrency
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fHEO03: —S5oKiR- A (eI EEAF IR AT
EPNLIE

SRR ), ANZZRIIXERNE16/R.

FERIEMNNXE (faE1: RAHRE- 25 LockiE O 2Javah BIRIERL) &, IR
2T RIRTEANERE, FMETRENA, ETHNAEAZ—TEEMRT, UL
NIEZ L RM—RBIRGHE, UHEBRIIRERE.

—. AT EAFMERHY(E)

B, RiTBET—ERRFIRBEINNATEARNASHELE, NEFENEE
%,

public class ReentrantWildArea {
// BXHIE
private boolean isArealLocked = false;

// HANEFXA
public synchronized void enterAreaA() throws
InterruptedException {
isArealLocked = true;
System.out.println("EZLH#ANFXA...");
enterAreaB();
¥
// HNEXB
public synchronized void enterAreaB() throws
InterruptedException {
while (isArealocked) {
System.out.println("BXBAEHNEFGPR. ..
wait();
b
System.out.println("EZHNEFXB...");
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public synchronized void unlock() {
isAreaLocked = false;
notify();

FELEXEAER, BT -—HPX, 2a2T7HXANFEXB, &5, Fi(156
BE—TT8RiE, tthHEBXITE, FEaREFLAER,

public static void main(String[]l args) {
// T RIEEHANTX
Thread kaiThread = new Thread(() —> {
ReentrantWildArea wildArea = new ReentrantWildArea();
try {
wildArea.enterAreaA();
} catch (InterruptedException e) {
e.printStackTrace();
}
});
kaiThread.start();
}

MEERAT:

BRHANFXA. ..

FXBHEHANFTH. ..

MERFPAINEER, BAER—RFR, BREIAHFANBTEXA, #gEH#AFEXB,
WREEEXE LT, MUBOWWLEE, BROAEN A5 7 i)

EEERuIN ARl 1St S g isArealocked = true MESIIGILINITTS
BRI

X R PTENPMEMNEE, EHRREN, WRKREELELFX—d]
B, BREMEENTMRIEE, HERMFEDIES,

—. EEDINEA

FHBBI A EAN, BRI MHEE € 3 #/7 18R, thrlE@EANE—E
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BIRNEEIRE., WRAKRELEHHNAIENCDR, KESIEAFEHELRIE),

/_‘ wildMonster }7

@ S BREARE T 8 I e

=. W{EE SR iR Rl E A (0]
BRUNAENNE, BEEERIAE:

s REBREEFEENRENBINALE;
o MRFE, EHTTEAN,

teJavah, BIEIDERI=AIAEAN), TENXBRBERANASSEEN

[B],

public class WildMonster {
public synchronized void A() {
B();
¥

public synchronized void B() {
doSomething...

by

B2, ETLockizOMIMNEMHIHABEIFAEAN., ERIENXESR, K
MNELRTIAFNIFEANLockiZ LI, ERAIISHERN, FESWIER
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Xm, RBEREAB, AJUAERJavatfiIReentrantLockss,

NG

AT, BIEANATHNTENGE, HNATEFENERRERH.
Javarbi IR R SIS B AT B, (BEEME TSR ETIHR
—i5, EERNREEE.

teor, FEIBHE, SINFTEAMSINEERT—ENTN, MAXSMERENE
&, FRLA, BAFEERBINATEASAATENTYE, SERTAEEE,

EXEEER, REMRX LT —HE

RFH kR

o ETZEReentrantLockiFiE, THREZIGIEANNERIE,

ERHEIES S5 EM

o IEE£EF: https://juejin.cn/column/6963590682602635294
e github: https://github.com/ThoughtsBeta/TheKingOfConcurrency
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HE04: LITRLE-AEARESER
L 28RBS 728

WGMAKE] (EEHEIR) , ANBEZRIIXEFNFEITRE.

EHRRET, ESEREAERALNEETR, AAXH, BRFMAMRMESEMN
. A, MM kJavadhNESE,

{E5E (Semaphore) ELIEEMNED LN, TEATSHEMERNESE
#, MERMHAZFFENRP. BLEESNEES. ESEX—ESImERIEREH
R, AMECRAXMEAINERALEALRESEERERA,

—. INREENES=

EAESENRIRMR, EEBERFTUREE, LLUNTEXEER, ERXRSENSE
B, KFMERXBRMIEAETHE, MMREREERKERRESERERIE.

IR HERES _
s v
Signal ft

BIE Thread

ERENERES, ESLREREN, WREATNMIEEERTLIE, BBAM]
XM MIEIREFONESHMAINEFRESE, BTEEENERSTEE.
EZIR, BN5—1TERNESE, RERRZARGAEHAIETE,

=
—TKHEESE, EEESES. EERENESER. wm
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/! KBS
public class ForHelpSemaphore {
private boolean signal = false;

public synchronized void sendSignal() {
this.signal = true;
this.notify();
System.out.printin("FEHESELZX&E! ");

by

public synchronized void receiveSignal() throws

InterruptedException {
System.out.println("E&Z&ME, FHFKMES...");

while (!'this.signal) {
wait();

¥
this.signal = false;
System.out.println("k¥ESELUE, EERIERIE! ");

BRIEMm N AE, DARERATHMIE.

public static void main(String[] args) {
ForHelpSemaphore helpSemaphore = new ForHelpSemaphore();

Thread X7F = new Thread(helpSemaphore::sendSignal);
Thread IBBIE = new Thread(() — {

try {
helpSemaphore. receiveSignal();
} catch (InterruptedException e) {

e.printStackTrace();

});

AFr.start();
ME. start();

MEBITERFAIMNER, MBI ESEMINGITER T HIETE,

&, RAPENESEMEXFREE,
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— BERRZEXEHNESE

ANSRIE EEATFIMIEHEEAVE FHTRIENE, INARESEFHN—LXEE

B-

0N °

o HEMHEE. UBTENFEREFA T AEASH, EEMTEEDENE
fiti;

o SMEREIFDERNEZRE, HREZERSRET. LAATTMBITE
F3da] signal SRR Car

ET LENHRIER, HPTNEESEMERAN TEXKEMMR:

@ Wait

il
'

hared resources

MEFREUER], STEEAZE—HRRIIR, ERFFRZHMRN. AN, %iEZ
B HABRE—ENIRFEFiAEER, HAEHEUSRERBER. RBERSHE
REETE, RESFHFHMEERBEREHERXENIR,

SEENHERRAEERE, LAUATEXKAZERRSR:
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R E W] (permit) ¥l {E

KB RLRIMHF ] (sem.acquire)
SRR ERSR

TRAEFT > 0

RONLHIIERER T . T—E IR T

= 0 =

aoE

MRIREEEXMIBEIER T, BRAMRBTIES
#ll, FMBRVRIBAE RZEM BRI,

RUNES=

=. INRA[EE
MNHIFN BiS, —iE TE/IMAEERENES =,

==}

RIEESE

1L HBBESE

public class CountingSemaphore {
:@;

private int signals
public synchronized void take() {

this.signals++;
this.notify();
release() throws InterruptedException

I
public synchronized void
== 0)

while (this.signals
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}
2. 1NRBFS=

ETHAES BT, ESNHBSOERN, RAES, FENSREIRE
£2, SHFAME, ELREESES, B Ee TS S BaRE.

public class BoundedSemaphore {
private int signal = 0;
private int bound = 0;

public BoundedSemaphore(int upperBound) {
this.bound = upperBound;
s
public void synchronized take() throws InterruptedException {
while (this.signal == bound)
wait();
this.signal++;
this.notify++;
s

public void synchronized release() throws InterruptedException

while (this.signal == 0)
wait();
this.signal--;
I
¥

3. EHE(EE=

“ERE (timed) *{ESEENERTAIEERENNEERAT BERITES. I
BEHERE, ENREZEER, MBNTFAIHREZHROI,

4. _HHIHESS

“AFESEMTHRESEXM, BFdrERBONMM, LM _H#FIEES
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SENEELEREZN, WRZ1MENII, SN0 RK,

. JavaFHI(E S =

FEETESENFHARREREREAZE, FTAERXNE. Hlavaf, B

R THNMNESETEZE, R R AR e e e Y. 8,

Java (s S BTMEZLLBLH, FFEEBEEET,
1. SemaphorefJ#Z/I0\EiE

Semaphorez£ B M ZIOVIIE :

Il Semaphore(int num)

28l Semaphore(int num, boolean fair)
g2, (MR THRAFFRAZRRNEARENE, mHREENEERGI=TRE
BEGTNEEREZEZRAT

o

2. SemaphorefJizZiV 5%

1. G 5B a, WRUANEE AN, BHNRESHRS
2. ST SRR, TieERARMEE, HaEhRE;
Ml release() REINGIEIF

Ml availablePermits () BUAEIGINENNETIEL e

A, @SS =M HIAEES]
£ LETOS, BT ESETNATRPSAENHSARNE, NS
TRERMETE TN, TBE LESRRTAI AT,

e, @B T ESE, RINELEBRINLERIRENT, BBALRERE11TE%
A UIBEAZERR, MXAHMESHRIEES !
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TEHEELES =L —T 6]

BoundedSemaphore semaphore = new BoundedSemaphore(1);

semaphore. take();
try {

/ /@5 X
} finally {
semaphore.release();

}

BIVEESEPNESHELRIRER1, BT ETaIie s T
M E S T Y. itt, ESEES—THA T JRIEL T8,

INGE

MEMRRTESENEHTANT. £EAXH, BIINMETESENEZ. BT
Hll. (ESERYJIMRE, JavaFRIESEXI, UMRNMFRBIESELM—IEHL,

ERESENXRETIERENES, UMZEMBERRANBDBNENSE, E8
BESMNE e, BEEJavadriREBE, Ma&MEAMRALE, XZEBAT...

IEXELER, REMRX LT —ME

RSBk

e ETXMESErERE, FHBECIU—TRHENESE,

ERHEIES SEEH

. ERLR:
e github:
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tHE05: EHPEREF-TLUATER“FREE
A" R B = R E B

WGMAKE] (EEHEIR) , AR EZRIIXEFNEI8E.

ELENELH, EEMIR—TRAIIENER, SRS [EEORE, A
M, BAERXFRAENTABEZFNTINESRRE, UTBRENTENFMNEE
JavaIfysLil, AXFHMERK, BT THANBAEET,

—. FEERIINT

FEEER, BER—EXITENALANE, BAITEPNKFHA. BEL, X
ZRFFR . BIRE, TRARFENERT, AFNARERMLE 26, BH
H—ERT, ENEMKESEN. MikF, MHFERRTER, HHFARKEET
AR

EMAR, HAETHARREE ., MENSERE, BiT@EISLEREERT
BEL, XHMEEENTNEMmEFE.

PRIBBEZERATI, (RPILAIRARE R AFRI—FRBASY:

117 / 303


http://tutorials.jenkov.com/java-concurrency/semaphores.html
https://juejin.cn/column/6963590682602635294
https://github.com/ThoughtsBeta/TheKingOfConcurrency

1&1ThR7:202206.1.A

o SEREINEEAIIEBREEN, MRECEFT, BLAZERBHNFS;
o MEZFXABEMINIIEREBIER, MREECEZET, BAZERBHAAFS.

TEHXKERT T 28R AEEE BENTHITIMER:

&ErFEE

Thread €1

HEE

MEEEA
JRAAFIE R
&5

MLERRER
WRNRAEZN
&

Prev
&
—

Prev
<—
—
N

ext

|y
— Node

ext

Node Node Node

Prev
t

I SLERRER
MRUFIES
&

MEEHBA
MRANIEHER BlockingQueue
&%

&2
HEE2

MEIFRIAEER], XNTEENIEFENESHAIBRTENLRE, FEFES T
ERIRS,

—. XM ERIPHZERAT

& FRBATFHAIUCHEZRMPEZERNT, Figit—1TRIEAIEZESI, NTHEE

Rz 828,

e N EESINTIS R AN NNl queue MEEESERNI Limit SRR amloES
2. BTN =B TapATIsh LR, WRIIIEHES;
MY =AM AT MSIEREE IR, MRATINENZES,

public class BlockingQueue {
private final List<Object> queue = new LinkedList<>();
private final int limit;

public BlockingQueue(int limit) {
this.limit = limit;

by

public synchronized void enqueue(Object item) throws
InterruptedException {
while (this.queue.size() == this.limit) {
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print("pAFIE#H, FEH...
wait();

b

this.queue.add(item);

if (this.queue.size() ==
notifyAll();

b

print(item, "EZLKA! ");

public synchronized Object dequeue() throws
InterruptedException {

while (this.queue.size() == 0) {
print ("PAFIZ=HY, FEFH...");
wait();

b

if (this.queue.size() == this.limit) {
notifyAll();

b

Object item = this.queue.get(0);

print(item, "EZZZ|l ");

return this.queue.remove(0);

by

public static void print(Object... args) {
StringBuilder message = new StringBuilder(getThreadName()
+II:II);
for (Object arg : args) {
message.append(arg);
¥
System.out.println(message);

by

public static String getThreadName() {
return Thread.currentThread().getName();

by

7 LanLingWang BEERIEIGITONTCM niuno BRI LIt

public static void main(String[]l args) {
BlockingQueue blockingQueue = new BlockingQueue(1);
Thread lanLingWang = new Thread(() —> {
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try {
String[] items = { "A", "B", "C", "D", "E" };
for (String item: items) {
Thread.sleep(500);
blockingQueue.enqueue(item);
¥
} catch (InterruptedException e) {
e.printStackTrace();
b
ik
lanLingWang.setName("=[EE");
Thread niumo = new Thread(() —> {
try {
while (true) {
blockingQueue.dequeue();
Thread.sleep(1000);
b
} catch (InterruptedException e) {
e.printStackTrace();
b
});
lanLingWang.setName("=[Z£");
niumo.setName("4ETE");

lanLingWang.start();
niumo.start();

:K&ﬁU Sy, EEH...
Ei)\'

:AEE%%%E?W

: BEQ"ESU\'

—_—
BEL=E!

:CE,F‘ESU\'
:B}\§UE’/WL FiFH. ..

—_—
@$@U

2!
:BA?UE/WE, FiFH. ..

—_—
%$@U

:EE%ZBLK!
. EE%%%E?W

BAFIZ=ERY, FIEFH...
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MERPAUEER], RITHIEZERIIESZ T AERIIE, (RA] AT ithm—amied
REGR, 3R, XTHEEEREEREN, A TE—THF, HITENHBIavahiIfEE

BATIIR T,

=. JavadifyBlockingQueue

Javad P ZEBATIBE R #Z0\E O . BlockingQueuefIBlockingDeque, f8X<HY
EBEOSSINR MR E X R U TEMRR, Bt TF E—THIEMNBEXIEERASY, Javasf
MWEIMBERRZ, Y, RADRLEELL, BEEZENIGREENIIEREHNE

MM B, HBAJavahEEMELREEE, EERBEEBREN,

MEFAAE L, BlockingQueue[4%% T QueuetzF1Collectioniz[], HA&
LinkedBlockingQueuef[JArrayBlockingQueuef i f5L1], XBEEHMNEE R,
giEQueuelR QRS ZIERE, TN AEG ECollection&B[d? FTEN KT, {RA]

MBE—=, HEGHHER.

Bk

(D Herable
I o
(D Collection
| an
O) Queue
ﬁ&T I K
(c)  AbstractQueue ©) BlockingQueue
|
@ArnyBloeklngOueue @ LinkedBlockingQueue

1. IOV A

—

® Deque
I 3

() BlockingDeque

@ LinkedBlockingDeque
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BlockingQueued X 7 X T FHERTIFA BRI —RINFE, BIMRILZ BEEERR
&, MERELEFTHRENZER, ITXLEHE, (RAUIEICES, TERIREH
BXLEREDNTA, B, C, DIXIUMEE, HEXZEHEERENZEHRS:

” B REFE -
B AMMERE - 7 CHE D BIFRE
ff , time,

Insert add(e) offer(e) put(e) Gy S

unit)

Remove poll() poll(time, unit)
Examine Element() peek()

HepE o X B ENBERUT:

1 I I
I I °

- B =R RFEMFVEHET, AAFIFENLIE. WRKID, &
Eltrue, FMHLEFE;

RN AT ERBEMRFMAIET, EATIPBALKIE. WERI,
y4CEl true B §ﬂ“ﬂ@§

e e, ons tineout, Tinenit unit) IRl
8], FFF—ExATiE);

(T =R ERBEMRFNVEHET, AATIFENSE. MREE R
M=IE, BHANFT

Il poll(long timeout, TimeUnit unit) BENINAISPSEIES:NE e/ -RPL T 20
E. MRSBEEENE, BeFSEEINE;

o EETTNY: MBATUROKERSREN R H S0 . WRRBURKIE, BHENSE

XL AEANBENIRKE, EMNIZIXEF:
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&

take(). poll()

MSLERIRER
WRAIEE=W
&%

MEEEA
HRAFIEHR

Fi% add (). offer(). put()

HaE

Prev
=
—

xt

Node

Node

Prev
—
—

xt

Prev
Node Node t:;
Ne Next
MEEHEA

MRAFIE R BlockingQueue
& add(). offer(). put()

MSKERIREY
HWRAIIEEW
&5

take(). poll()

&rE2

HrE2

2. LinkedBlockingQueue

LinkedBlockingQueueL ] T BlockingQueueiZ[, BM#EE (FIFO) MR
n), BT ENHENESFRFEZERAS ( Optionally Bounded ) BIRESH, HEZAELRS
[,

o BRIELE
Wit capacity REVCICIEEY ¥
S Node<t> head JUEIECER Y
W Node<E> last QUGIIOIESIE S
S AtonicInteger count JUCIBIRE oIt g

LinkedBlockingQueueBIEIBEEMH A E R, FTEIFEIENE, BBEBEWPHHA
aaList, NE[ETY EERIF MNode, i&it ELEBIGE,

o RS

o i caBtockingauene (int capacity) JEEAEa
o HiELM

W Reentrantlock takeLock EIHCTEDIOIE

S Reentrantlock putlock BERNGESECLN

i£%, LinkedBlockingQueueH i, iEBMBEANNBIE D B! XTI TEHAN
ArrayBlockingQueueH A~ 18E ,

TE#E T LinkedBlockingQueueFIEEHIER A8, EEMRFHR—m, mAIRd
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&, EERXTIMICHIMNERTIZESEINEAESMEMETELR,

o BAFBRA RGBS

public boolean add(E e) {
addLast(e);
return true;

by

public void addLast(E e) {
if ('offerLast(e))

throw new IllegalStateException("Deque full");
s

public boolean offerFirst(E e) {
if (e == null) throw new NullPointerException();
Node<E> node = new Node<E>(e);
final ReentrantLock lock = this.lock;
lock. lock();
try {
return linkFirst(node);
} finally {
lock.unlock();
}

o PAFIEERRAI IO

public E poll(long timeout, TimeUnit unit) throws
InterruptedException {
return pollFirst(timeout, unit);
b
public E pollFirst(long timeout, TimeUnit unit)
throws InterruptedException {
long nanos = unit.toNanos(timeout);
final ReentrantLock lock = this. lock;
lock. lockInterruptibly();
try {
E x;
while ( (x = unlinkFirst()) == null) {
if (nanos <= 0)
return null;
nanos = notEmpty.awaitNanos(nanos);
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by

return Xx;
} finally {

lock.unlock();
+

Bz /5% FLinkedBlockingQueue i f+4 E4t#&Collectioniz [, Ff1x01&,
CollectioniZ 175 [RRON S ARSI 7T %, XL AT IFth R (ERHS
B9, EEaN, {RIE—TEUEEIRMA TRAY, SEMREERMRELRMAIEIE, A
A Collectionf—EE 75 AMIK L T iz,

3. ArrayBlockingQueue

ArrayBlockingQueue;gBlockingQueueiZ S5 —FHSEH, BS
LinkedBlockingQueuefEi%it Bin EHAIXEARE, ETERERH.

o LEIRELH

il Object(] items FUCTEEER S
W int takeIndex RNAEIIVET AN OECI A=t
W int putindex RPN Catit:oE=Cl LA

o : BAﬁlJI%\%i-I_i&o
MEUREM R AIINEH, ArrayBlockingQueuelFFBRVZE4H, MEERE RN,

o ZILVaIE

M ArrayBlockingQueue(int capacity) BEMNGHEAIRNY bR

SN ArrayBlockingQueue(int capacity, boolean fair) HEMUGHEESEEIIYN
g, BRARAAFRY;

N ArrayBlockingQueue(int capacity, boolean fair, Collection<?

extends E> c) HGHCRIICHAINIPIEN:Nap-R
o HRERSM
Jl ReentrantLock lock HEUNTIISIAEIESPN: SR
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AIEEHAE, FIECSZRT, LinkedBlockingQueueHlArrayBlockingQueueE R~
[E#Y, ArrayBlockingQueue R E—IESH, EERNERE.

o AIIBANTRBIRIES

public boolean offer(E e) {
checkNotNull(e);
final ReentrantLock lock = this.lock;
lock. lock();
try {
if (count == items.length)
return false;
else {
enqueue(e);
return true;

}
} finally {
lock.unlock();

¥
by

private void enqueue(E x) {

// assert lock.getHoldCount() == 1;

// assert items[putIndex] == null;

final Object[] items = this.items;

items [putIndex] = x;

if (++putIndex == items.length)
putIndex = 0;

count++;

notEmpty.signal();

T E#EX T ArrayBlockingQueueFiEE ISR 288, ESRFHER—m. mAYEd
iz, EEQXTEEHNERIIEENEBIESEM S MM,

o BASIEENRBIREE S

public E poll(long timeout, TimeUnit unit) throws
InterruptedException {

long nanos = unit.toNanos(timeout);
final ReentrantLock lock = this.lock;
lock. lockInterruptibly();
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try {
while (count == 0) {
if (nanos <= 0)
return null;
nanos = notEmpty.awaitNanos(nanos);
¥
return dequeue();
} finally {
lock.unlock();
¥
¥

private E dequeue() {

// assert lock.getHoldCount() == 1;

// assert items[takeIndex] '= null;

final Object[] items = this.items;

@SuppressWarnings ("unchecked")

E x = (E) items[takeIndex];

items[takeIndex] = null;

if (++takeIndex == items.length)
takeIndex = 0;

count—;

if (itrs !'= null)
itrs.elementDequeued();

notFull.signal();

return X,

. Java/difBlockingDeque

#£Java®, BlockingDeque5BlockingQueueE—XZE4 B IMMITEE, BITKS
SIHEXRGT, NEIEMNERESES.

{ER, BlockingDequeL5BlockingQueuetz /U A~[El7EF, BlockingQueue R EElZ
MF’ MEAN. MXERZEE, (A LRBEMRH. MmBlockingDequelllsz#5MERImIE
, EIEERIAIEEXLEMES, FE THEMNIINERIGS.

1. %L E
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B FBlockingQueue, BlockingDequefI5/ARAERFE—LE, ETEZHFT
RinkIEE, B, FEHFE, EXE HHAMBlockingQueueZ—HY, 1R1])
AU SE FERA, B, C. DIUMEERSRIBRE, HTTURKE, HNXER
ABEZH, RERTHPREDHEETERR:

- B =REREERGEGIET, ERTINRHENLIE:
[addFirst(E e) HEVCECINTCIEE B XA IS
[addLast (E e) I -ON MRS ER e o8
getFirst() L EREEIEIerE

[getlast() HRNEEREIAC O MR ER Py Pt F

otter(E o) HERCI

CofferFirst(E e) PUVCRE=DNTCH

1&BlockingDeue I \BIEIRVARKE], WiEXiF:

&EEE

take(). poll()

. MLEREL R ERIEER
MEERLBEAN
MRUFIBEW
&8

take(). takeFirst(). takeLast()
poll(). pollFist(). pollLast()

Prev
<—
—>
Next

rev

| Node

Prev
—
t

—
—>

Next

add(). addFirst()., addLast ()
offer (), offerFist(). offerLast()
put(). putFirst(). putFirst() >

MESHLBEA

Node Node Node

P
Next

MLEREL R ERIEER
WRAFIEEW
&

BlockingQueue

take(). poll()

&ErE2

HRE2

2. LinkedBlockingDeue

LinkedBlockingDeueZBlockingDequeRJ4% /CASE I,
o ZILEIELSH

W in: capacity UL
W Node<t> head MUCIERE
N Node<E> last ENUNIIZEF
W0t count BAIRELS
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o ZILVMAIE

M LinkedBlockingDeque () HEREN:SIAPEH

M LinkedBlockingDeque(int capacity) BEEER=tAI1:NIPCH

M LinkedBlockingDeque(Collection<? extends E> c) BEAPEINEIL =M
AT,

. GiEReM
W ReentrantLock Lock HREESLE N3 MFa=T=: bR oL

NE#EX T LinkedBlockingDeueiZ 5B 0 AR, ERIRFHAR—m, mAYET
&, BERXEESHIRERNIES RS SUMETELR

o BATHBRARBIREE S

public void addFirst(E e) {
if (lofferFirst(e))
throw new IllegalStateException('Deque full");

}
public boolean offerFirst(E e) {
if (e == null) throw new NullPointerException();
Node < E > node = new Node < E > (e);
final ReentrantlLock lock = this. lock;
lock. lock();
try {
return linkFirst(node);
} finally {
lock.unlock();
}

o BASIEENRBIREE S

public E pollFirst() {
final ReentrantLock lock = this.lock;
lock. lock();

try {
return unlinkFirst();
} finally {
lock.unlock();

129/ 303



1&1ThR7:202206.1.A

¥

INGE

M EMZXTHEEAIINZTAT, BRTIIENRIINE, XXNAFHZEN
TRZ, BEKRER, EEARNEE. EFEEENT, XBRERTMERR
BB, MURERZRORIT. BROMRITEEFRENISEMRHRNZOEED, X
BT EONIRT, AT+,

f£Javadt, MIEOEE, PFEZEPATIS NBlockingQueueiIBlockingDequelIF A
£, HFEZRTETNmEERRSIAE, EAH, BlockingQueue®H
LinkedBlockingDeue#{]ArrayBlockingQueue < $#5CH], mmBlockingDequelll&
LinkedBlockingDeueSEHj ,

IEXEEER, REMRX LT —ME

RSBk

o MEUENM. BAFIRIRIIAIL . Bl. MBEF A EEER LinkedBlockingDeue#]
ArrayBlockingQueuef4~[a,

ERFEIES SEHEH

Talk about LinkedBlockingQueue

Blocking Queues

EEE1=: https://juejin.cn/column/6963590682602635294

github: https://github.com/ThoughtsBeta/TheKingOfConcurrency
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=HT

IN$£06: FiHFiE-Conditionil{a]im
FE5 B ElE

SRR ), ANZZRIIXERNE19R.

T LE—BXEH, HIN %TmﬁMﬂ WRIRFDEBS CRRIS, BAGR—ESRS

=E VAL ST N O TIIE STl SEtS =2 notEmpty [ill notFull MEcREdSINIINER
SEBIENEMEARERN, %&t rﬁ%um¢Mmew,mmMmﬁB

REMAH, MREVETRE. I, SIXHMARNBENRLERNFE,

ERENRIIXED, HN2 R I 27, HEREENEN
%ETW?MOE%ﬁEWWH,EMA%%M%&%%ﬁWEﬂﬂHﬁEE—
et L BRI Pe] wait Gill notify MERaURNEESE G

public class CountingSemaphore {
private int signals = 0;
public synchronized void take() {
this.signals++;
this.notify(); // &iFZBH
I
public synchronized void release() throws InterruptedException

{

while (this.signals == 0)
this.wait(); // BB, #HAFF
this.signals—;

| synchronized [SHEVEESIEEICE NN wait Gl notify ra=tig)tez I
M, EHASRIIF, BRIBENEBT Lockiz O T —LESTI, EbaNaI & 4
ReentrantLockZ ., 18t T [ 0aaso0tan]. JUCHT AL T BAETHAE L
FEBZ, LENBSSZER. I, BNNEEBABEIR E, F2ECondition#fii
BMAE.

tbanE EXXRIFEZERATIH, ConditionFiE X N=REL:
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public class LinkedBlockingQueue < E > extends AbstractQueue < E
>

implements BlockingQueue < E > , java.io.Serializable {

o BERIBE T

// TEXCondition

// EE, XBEXF N ConditionWR, BFMEERENEE

private final Condition notEmpty =
takeLock.newCondition();

private final Condition notFull = putLock.newCondition();

public E take() throws InterruptedException {
E x;
int ¢ = -1;
final AtomicInteger count = this.count;
final ReentrantLock takeLock = this.takelLock;
takeLock. lockInterruptibly();
try {
while (count.get() == 0) {
/] BNFEF
notEmpty.await();

x = dequeue();
c = count.getAndDecrement();
if (c > 1)
notEmpty.signal();

} finally {
takeLock.unlock();

b

if (c == capacity)
signalNotFull();

return Xx;

}

private void signalNotEmpty() {
final ReentrantLock takeLock = this.takelLock;
takeLock. lock();
try {
// RIEREE(ES
notEmpty.signal();
} finally {
takeLock.unlock();
}
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b
. BRIRIEET

MINBEENRI LR, fEfLockiIEZET R, Condition

Y ait N notify i notifyAll R wait Gl notify (Lo TEelet
=P wait O notify bl ol TAA k=D

JUCHEJCondition@ AiZOMFERAHI, HEX T —EZO0AE:

- EOENE): iLUEIATEMASSS, ERIKENESHE T

B await(long time, TimeUnit unit) PETEEITE eI SN E e L
SRR, BB S S BT A )

B avaithanos (long nanosTimeout) HITENTIETEor SNC CI - LA oIt
ZCRNT, SEIAEENSSBNNE, REENESM 55
PR

W avaitUninterruptibly() HRVETIL T oI E e A3 8
XA 5 5 R R TR A

B avaitUntil (Date deadline) HRNAREIL YA INCIE M- E T € At
s, SREFIAS LR

W signal () DT RRENE YR

N ignalall () QTS ReEREn e

MConditionf9#ZI0 A AR AT AEEI, BERTREENBINSER, ENEENFEE
NG PR oiai tUninterruptibly () gl awaitUntil() NEGERO L

SERZTMREEIRE LN, XHMREER.

EREO, BINHAZTEFsHXUCondition, JUCELZRMHE TIEXAIIHL, (RATIA
f£ReentrantLock P ERERE. HEXAE. EHOZBRIXAU TR
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&
“-> (C) AbstractOwnableSynchronizer (c) AbstractQueuedLongSynchronizer

e LD@ ConditionObject (c) ConditionObject @J PE

L oo _-

&

I E# R % FConditionf£EBAZ ., ConditionFHAREZ, BREJUCHLockHIED
e G AN EPS PR wait Gl notify ERELANESS SO RN PAE:Y
FAXZ, BAHE TENREE:

Object's
IFLEIn Monitor Condition
methods
- B Lock3REX®I, VAR
_ SRERT R .
A& 514 - lock.newCondition()$XEX
{\
’ ConditionX &
BiZAR,
RREAR il B#EiER, Wcondition.await()
object.wait()
F15RATITER — zZ1
HREIERENHENSE ‘/ v
FIRE

SRS BB ANF
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FIRE, EFFEAMmE X v
FR BT

SRISIE R B BIF ENEB
iEEE

SRISERBBHEANSE
FERIRRFENEIZ

MRER F1FPATIFRIE —T
%z

MREE F15RASI R £ ERS

=

ERERRPNEIES, AELICES, MEEET ConditiontZOHEXRITIE,
MRBLEBENNARRE,

EXEER, REMRX LT —HE

KAk

o w5 IB{ERConditionIRFEIEE LE1E .

ERHEIES S5 EM

o NEXRBPNATHMEBE IR, REKBIRBHL, MERBTISEA,
TR |

e IEEEF: https://juejin.cn/column/6963590682602635294

e github: https://github.com/ThoughtsBeta/TheKingOfConcurrency
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I;L A07 .T.EJ ] 52']—
CountDownLatch!lI]ﬂ YNBSS i
HIF RS R

SOUERR (EEHEIR) , AXRIEZRTIXEFRIFHE205E.

FELE—EBXESR, FBIINA 7T ConditionfIHiLE, AN, BHRENAE
CountDownLatchfg %, CountDownLatch2JUCH—FERTHEZE, H{RfE

W5 SR, MRMBEMESTEENFIGHERNIEN, EEI‘E‘E'%‘EL\
R TEIERR .

. CountDownLatchi& IR N 1%

=
=8

B:1. MAFERERUME: FEMBFEEESITER

NFERNEERY, TEXEE—EBAEAIT. £EETBLEIARE, P
BRI LTIHATRINGE, RBEHWIAGZT PILUANE,, SNRHITERR
PLE, MRBENESTHREFR FEIENE, BLMBES FERETARIIARIF,
7T REAREE, H3L, WRIGFRAULTESE, AEFPRUISEEERS, LT

an, PrEREENE ST EERM], FRAEBIEMIIME TR,
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+:

E2: 2
gloryOfKings

new

ey, #EOMRR

CountdownLatch(5) _‘ ’
FHE FHRE FHE FHE
KFt.start() ZET.start() RHHL.start() TBBIE.start() §4.start()
—
; FRMIA
EEEFR : *1 X#t.countdown() .
ERERRWIA ' TRRIA
gloryOfKi await() | ! 2B F.countdown(
) FURHIA
RS | 5
; RH{il.countdown() —
+ IBIE.countdown() p—
$8.countdown()
+
Sunscsml, e
TR l

EAEQETOSTFEE, SFESITHEIASNE, BREELERASFERE, H
AFFERENESICE TN, TEEMERENIT, EMERME, MANRE
RENKBRIARIITHIANGE, BLAEELRRERTRCTE, TR
LEC,

X7, FiECountDownlLatchiZBFIE—NZHIZS
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=2, MAFEREFRME: f—SEEEFIGRIEIHL

EMGEMEIFHTHED, thin, BEGE, SEESMEMSEEON. H
ST E, %FREEAG, TURSEN, NENSERNAEE, XA
ROIRT 245, ERFEEA—SBTNESFENE. BN, NREFR
ST RiE, Senn R FHEAREAERREN, RN MRSH
NBESRRSINERHEZHT,

EXEPOARLUNGSR, BFEFEN, SMEROISRSLIA—N. D46, 1R
MIBgE, MAHEZKTERRINOT,
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FREFANZENEE, FECountDownlLatchFRERRYG) R, IR T XF M)
&, {RIBFIEAR T CountDownLatchfFERIMNE.

— . JavaffCountDownLatchixit

JUCHICountDownLatchf9SEHl, RMEMFXEE, MAREO, RUMNERE
TRER. FE, CRIIARES, EHIESM L, CountDownLatchEF—1
Bz s/ MRTEINE==ES final Sync sync RN

I P CMRINPRREER R o, coounLatch (int count) S

Wigdz, AEMFERENE, FRBAFEPRERE, ZRFUEFIC!
RZIC\RRIEY

o EEET: =/SlatchX0;
'l boolean await(long timeout, TimeUnit unit) HEEXEIENCNEySOKI=PS

FILOR EBATAT(E), ELANBIEEBIIARIAIA, AMEFLTE, STENTED
MERFERRIEE.

3 countDown () BBVt e
M getCount () BEEFNVEENN:N[FElekS 6=

MCountDownlLatchfY57ELE, BELRE RS IERN, ELEE

2 ait) L countooun )]

=. CountDownLatchill{a]fi# ;1% = o] 8

BRE, BIBEE—/N TR 1220 @BREE—E, 1HRXY
CountDownLatchfIFEE T EWRIIERE
1721. CountDownLatchSLI 3T & FEIZNE1SF

BIEARTT. =E. ZHEHA. MENEFATIK, EEELAEM1IERTREIA
&, ZTRIABERTIT.

LN new CountDownLatch(5) [EValElkERIL NI EINIP- - 7E St
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public static void main(String[] args) throws
InterruptedException {
CountDownLatch countDownLatch = new CountDownLatch(5);

Thread X7% = new Thread(countDownLatch::countDown);
Thread Zf&E = new Thread(countDownLatch::countDown);
Thread T£H#HI = new Thread(countDownLatch::countDown);
Thread IIE = new Thread(countDownLatch::countDown);
Thread £ = new Thread(() —> {
try {
// WHEF, E1MIDH%E, BEF...
Thread.sleep(1500);
countDownLatch.countDown();
} catch (InterruptedException ignored) {}
});

ATr.start();

ZEE.start();

ZHA.start();

WE. start();

fE.start();

countDownLatch.await();
System.out.printIn("FAIEIRELZML! ");

172=2. CountDownLatch3EM ¥ L& IEMN S —ETH

ERXNMERH, BIMPARBRNEZELRAT. =T, THA., WIEANESH
xR, BEIENE, ShRaATAET B4 E, BREIE ""H]‘#BT‘
Z{FcountDownLatchf)(FS, EESKKEIR, EBNAFASETHIT.

public static void main(String[] args) throws
InterruptedException {
CountDownLatch countDownLatch = new CountDownLatch(1);

Thread X7F = new Thread(() —> waitToFight(countDownLatch));
Thread =f&E = new Thread(() —> waitToFight(countDownLatch));
Thread £HHL = new Thread(() —-> waitToFight(countDownLatch));
Thread MIE = new Thread(() —> waitToFight(countDownLatch));
Thread %2 = new Thread(() —> waitToFight(countDownlLatch));
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AFr.start();

=ZfEE.start();

ZHfI.start();

WIE. start();

f.start();

Thread.sleep(1000);

countDownLatch.countDown();

System.out.printin("#AEBS¥AEIELZ, EFHE! ");
}

private static void waitToFight(CountDownLatch countDownLatch) {
try {
countDownLatch.await(); // FEUEEFHESEALE
System.out.println("Kzl, &&EHK! ");
} catch (InterruptedException e) {
e.printStackTrace();

by

BITERUT, FMXERBIERESRETHI:

WA RESWIREIEIG, 2FEHE!
KR, EiEHAK!
KR, RieFHK!
Wz, RieFHK!

WKz, REHK!
WK, EiEHAK!

Process finished with exit code 0

1N

M EFZXTFCountDownLatchBIEEANS . SR, CountDownlLatchtb#ig &
B TiERE, £FIN, & T7TRERTEE, BE 1 DemoBEAMEERMERE,

IEXELER, REMRX LT —ME

RSBk
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o HEERIBAKCountDownLatchA%,

ERHEIES S5 EM

o IEEEFL: https://juejin.cn/column/6963590682602635294
e github: https://github.com/ThoughtsBeta/TheKingOfConcurrency
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$Hs£08: mﬁﬁlﬂﬂA-ECyclcharner
OIS E T =

OUSFRR (EEZEHEIR) , AXZBIEZRIINEFRIE21RE, HETHIFESR.

FELE—BXER, HMNET CountDownlatchhE%E, TEMASLIENTFIATIE
RAES, CountDownlLatch2 N IEEANERRE, MAXEPELERN A/
CyclicBarrierllEMNA#,, ©7E6EH LM CountDownlLatchBE GBI 24, XEE
BRENARE, BEEFR—RRE. AXSFTMIS EFTIERCE, BERIERE
CyclicBarrierig £ A =X,

CyclicBarrier#J{" 55

1. IR HFMENEE
FIRERGTRS, MYBERTFIFNIUNE, EEEEVNEBHE,

IRE St i B LR B R KT KTT, X—HRERESEILBIIRR T ZIBRIXIE,
BEREMAERESPIE /l\ﬁlélll-f:‘o Hep, IRBHFMMEMNE ST,
WREMES 1T, MAREE, B—ERE. tIEKZ,

ES
IR FRIE

XEX, AMTER, —2MNEEESFE, —_EHIFEERE. WE, FHihd
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B—T, MRAAEFENITHRE, FHEEAM. BHRZEAERR, ™
TA (&) NFHRIFLE. I8, MIRE=AlR?

PRI, XTREBADGREN: STERBEFS, HFEHEMNTIREDE.

BETR, BB CyclicBarriersKAEIMRRX MR H, EMREZ
CyclicBarrierf9 3%,

£ FEXEAREH, HITEX T — WSS (appointmentPlace) , BAKKTF
MEXFIEAL., EMISBAIMASSE, BlaL—988=485u8 ¥
W IERF RN, Sth(1% L RE.

private static String appointmentPlace = "IE&FHM";

public static void main(String[] args) {
CyclicBarrier cyclicBarrier = new CyclicBarrier(2, () —
print("f f f BRASMS: KITHEEFKE T " + appointmentPlace));
Thread A7+ = newThread("A7F", () — {
say("f2, TREME...");
try {
cyclicBarrier.await(); //Z)AMSithms
say ("2, REFHT...");
} catch (Exception e) {
e.printStackTrace();

});

Thread % = newThread("%", () — {
try {
Thread.sleep(500); //4F]%5H
say ("EITTE, S LEMEI");
cyclicBarrier.await(); //Z)AMSihs
say("7F, AEFER, WITEHBL=Z[2E7T, RAEFE? 1 ");
catch (Exception e) {
e.printStackTrace();

AIx.start();
fE.start();
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BB AR

AT, IREME. ..
2 BITE, DL

S BRATH R RTTHIEERE] T - IR S AR
B9, TNMFER, WIS LE=REET, REFE? !

Rt 48, IRETHT ...

Process finished with exit code 0

MNFREBUATEEFNRR, AXGEXNCyclicBarrierfIASAT B IR, 7
RESENELRRE,

MERFAAEZ, CyclicBarrierm] LA{§CountDownLatch—#¥, HiEZ&iEH
PATERENE, EEMNBEREIITISENE. MIX=S LR, XECyclicBarrier
5CountDownLatchiBfi{ 24k, A, T TFRNXMFIR, FAAMNUREN]—T
BRENAEZL,

2. NEADRI S

ELERT, EELRIMETFNER T=RKE, MEESATHYUZH,

=REZSAXIERTHA), BEREREE., TR, A=RIHRBT, BHNATA
SRR, MMNEFAEEFMNANERREEFFNA. (E—EMA=REDR
ENAT, ENMENFE, EX=RIETFNAZEITTENE, tHALER

FIE, WEAZAZTLNE) .

LT
ISR

LT
(LE=gbap]

%
(3 \

"y /A

\\
~— B
@ ERRBANLEE e
e
A

HEER MRS

LERTS, FNRPEMARBRMX—15R897E, AP24CountDownlLatchfFTEEN T,
EJ9CountDownLatchf){ERE—XIERY, TEEEFA. ML, RMEEIM
CyclicBarrierf9# 524, ERAFNUESFIA, UF, (RAEELAEBBEEN
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F40YCyclictRE 7 .

BR, BNBE—RBRAE, SMAFMENE XM, EREFR, HAMDAE
MR RFMEMTEAR, 1Ezs'31tbﬁu7ﬁﬂﬂ’]zs, BeA 1R8N T =PREX
THREE, MERPREETMMS,

private static String appointmentPlace = "UE&FHFM";

public static void main(String[] args) {

CyclicBarrier cyclicBarrier = new CyclicBarrier(2, () —>
System.out.println("f f f ZRASMS: KFHNEEKE T " +
appointmentPlace));

Thread KFF = newThread('Bk?%“, () > A

say ("2, 1REWE...");

try {
cyclicBarrier. await()
say ("%, REFXT...");
Thread. sleep(260@), //AEH. ..
say ("#F89, fRE/JU! ") ;
cyclicBarrier.await(); // FEXERFEITXRAAHawait
Thread.sleep(100);
say("E#F! ");
catch (Exception e) {
e.printStackTrace();

Thread % = newThread("%", () — {
try {
Thread.sleep(500); //%F]%FH
say ("EI T E, D ERE!");
cyclicBarrier.await(); //ZiAMEiths
say("7F, AEFER, WITHELE=RET, REFE? 1 ");
Thread.sleep(1500); //M=. ..

note("#¥&9...\n");

Thread.sleep(1000); //=F. ..

say ("X MZFEN=ZFRE! TF, RITE, AvEan! ") ; //BERABIT=ZRE
appointmentPlace = '"/\aia"; // M REAL T /)NEB

Thread.sleep(1500); //F=FEEXAH...
note("\uD83D\uDDE1\uD83D\uDD2ASEF =& F ) RELFFIE, RARERIET =&
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F, HurdEdvana. . .\n");
cyclicBarrier.await(); // RT=Zk&kERE, BRITvTAE | FEX
BEFETXARawait

say("7%, HEZKBRT=ZRE, RESKRREZE, BEFREEEZIX
BA...");
} catch (Exception ignored) {}
});

Thread Zf&E = newThread("=Z[EE", () —> {
try {
Thread.sleep(2500);
note("=RREH1F...");
say ("3 T ErEF, ARMHBERZER! ");

say("%8, [REFMRFAFAEXE! \uD83D\UDDE 1 \uD83D\UDDE1 ");
} catch (Exception ignored) {}
1)

ZixE.start();
AFr.start();

f8.start();

RESRUN TR, BEREFMENFER=RIHBGE, =ERXKPE, iLXFE
E, AAEENTLME, e, EFRT=RE (JXNNKES) , HEEh
i, SERftEFIARTFRIE RS .

A7t i, IREME. ..

2 AT E, SR

b S RIRARIR . RIS ERRE] T & IRE AR
B9, NMFER, B LE=REET, REFE? !
Rt 48, IRETHT ...

H=H. ..

2EEHF. ..
AT T T RN, RRMERER

ZIEE 8, ERMRAMATEXE! /)7

B OXMZENZRBE! 5, R%GE, IR

KIT R, IRE/

0/ BB T REFE, SEERETERE, HEEas. ..
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S S ERRYERR . KITFEEERE T & /N8
7, BEKBATZRE, RESHEREZE, HEREEEFIKEA. ..
K BiF!

Process finished with exit code 0

FHn, MENTERARBOMT, BRMETEREREmAR I
FRAR. EMSEERENERE, THESRITENRS, REIENE,

— . CyclicBarrier/21{a] SEIAY

CyclicBarrier@Javatt izt iy — P& iEE DT TR, 5CountDownLatcht8{), {EX
HAR2EE, RZOEX3IETFCyclicBarrierZ ] ABFMERMN, X—HETEN
BFPHELFFRIRIL,

ZK, BRI T ERRRYRBLI,

1. RIOBERSH
M private final ReentrantLock lock = new ReentrantLock() HEBGINEIE

BBl RE—IE;

M private final Condition trip = lock.newCondition() HEEiIMsr:i]:9][elelX
FCE(ER;

J : Z5HhNEE, A ERFFRBEENK
7%, FiAERE2;

. 3 EARBERNBITHITER
B, AX EAFFREITE, AIUNLEHES:;

B ivate ceneration generation = rer eneration() AR
Ko EEUIANY FIARF D=, generation@ ANEIRY, EEMATFEMSHE
REBINIIAE, SYEEFTEYgeneration;

J 3 EEFEFNZE5RHEE, &8 TMUKRP, counta M
V2582 (Blparties) BFZE0, FIORAMIRER, MmEMBIIREARIR
#WiRFR (broken) BT, counttI{ERVRE ApartiestIE.

2. &
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[ public CyclicBarrier(int parties) HEGEHSASPal:NE E=F

L public CyclicBarrier(int parties, Runnable barrierAction) §

Z5HNEE, FHEEESMMURERTBTRNE,

3. #%ILAE

- [MEEIERETY: (R UL BERARE— D IAREME, THRHA
15, BRIEMARZEENA, FRIELEWRDPET. BEWRIRER. BEKEIRES
s

M public int await(long timeout, TimeUnit unit) HEGIEWEU(ESVEKIEPS
hoLE T BB BR &l 5

public boolean isBroken () HECEEIEIERT oY
public void reset() DEAEeEllal MGl el LA el ey

public int getNumberWaiting() BENEEE=YEd:NEEFTEE -

& CyclicBarrierfd& 75 i%F, SN0 HH . 1 EERI A4
SEARNAE. AN, 2E7 IR0, E4 M2 T CyclicBarrierfySLH
X5,

EETS A, AEUEEATH0, RESWHPTHMTIHE, 4%, NE
(RSB FRME, AERINEENIDKEEEHNSE, XEOEERER T BT
BT,

private int dowait(boolean timed, long nanos)
throws InterruptedException,
BrokenBarrierException, TimeoutException {
final ReentrantLock lock = this.lock;
lock.lock(); // FE, XER—EZEMHN
try {
final Generation g = generation;

if (g.broken) // WMRIRIFEHFER, NWHEEE
throw new BrokenBarrierException();

if (Thread.interrupted()) {
breakBarrier(); // WRIRIZLZHEPRT, NIRFREEHMLFE
throw new InterruptedException();
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int index = --count; // HZ&FEEBawait/s, count/El
if (index == @) { // tripped // WRcountH0, FETREZIXLER
FE, HAEHNERE
boolean ranAction = false;
try {
final Runnable command = barrierCommand;
if (command != null)
command. run();
ranAction = true;
nextGeneration();
return 0;
} finally {
if (!ranAction)
breakBarrier();

¥

// loop until tripped, broken, interrupted, or timed out
for (;;5) {
try {
if (!'timed)
trip.await();
else if (nanos > 0 L)
nanos = trip.awaitNanos(nanos);
} catch (InterruptedException ie) {
if (g == generation && !g.broken) {
breakBarrier();
throw ie;
} else {
// We're about to finish waiting even if we
had not
// been interrupted, so this interrupt is
deemed to
// "belong" to subsequent execution.
Thread.currentThread().interrupt();

by

if (g.broken)
throw new BrokenBarrierException();

if (g !'= generation)
return index;

if (timed && nanos <= 0 L) {
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breakBarrier();
throw new TimeoutException();

+
} finally {
lock.unlock();
}

3tFCyclicBarrierf9tz/O0EWEEM . WiEF5E, #ELE, ENREE, BR,
BEHNEENZE, EIBfECyclicBarrierfy 218, Wi TEHXIBESHRKEBNE, B
iz 71 XEE, thFiIEfE T CyclicBarrier.

awaitBMRcountEmM,
6 1Y RIS HMEREIA N
) await()

t1.start() RREMcount N0, LHIR P
—_ — RS, HTREHIORE RSN -

k& 2
NN,
nextGenera tion()
await() await()

t2.start()

await()

LERS, MXIBEIBREIXEF — TR TR, EMATTAEEREHFM. DElam
MU, B4, WRBAIEENRKRRIE, ENIXE FEXEF:

&1 =1

[E= T

A i EIitR2
IR TR = ‘/ 2V
await() g await()
@ EBREERE
S
await() BOEERH IR await()
H.start()
MAiEiTawait() MAETawait()i
HIAKBIME R, INAEIER,
Fas, S8 > > bid=tiiol=lcd >
FHERR FABAEIE, B nextGeneration FARIAEE, R
Rit#HEno, & R0, FRE
cyclicBarrier cyclicBarrier RRWEXN L LIEES
= new CyclicBarrier(2); oGl L )

// set up next generation
count = parties;
generation = new Generation();
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=. CyclicBarrier5CountDownLatchB @4
[5]
HIEF T EAIREIT HEMROTE:

e CountDownLatch@—;X14#J, MCyclicBarrierMa]AZRizEFEE, LI
E5FA;

e CountDownLatchHfIEZ N FEAREAAIUFGFHMETE, REETHE CSHE
%5; MCyclicBarrierPRIZF ML A FFHMETE,

fRILE 25, EMMRERE-—LEEMNAE, BLEEW TEREMR:

CyclicBarrier CountDownLatch
CyclicBarrier@rJERN, EFHNEIERS CountDownLatchZ—)x ¢
FAIENGRETHES. BiY, REBHER B, RNEINZEEER—TITE
bR, FoIPAEIFR M i — 45 E RIBHE g2 ETE, BRIITEEERO.
CyclicBarrier@ Mt 2472 io;ntDownLatchEl"n]E’\J,—EE

5%

fE{$FCyclicBarrierfy, {RAFfErIEFE {E£FHCountDownLatchfs, Nl

EZSS5IMERNLIEE, XLEEFFEVIER NNEBIREESH, ET XL
await() 575 ESHMLEEETRTREE
CyclicBarriera] LATEFF B VARG B CountDownLatch7E1T#828 /90
£/ B BEEEA

f£CyclicBarrierd, tNRENEFZBE T 7£CountDownLatch/d, N8
Wr. BRI, MbFawaitliEiZEs  ENERELIO™, Hihgiz
R [B) 73 A2z

I

A_ERiZXTF CyclicBarriertV 28NS . EF > CyclicBarrierly, ZMEEREEME
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BRI R, MKESCountDownLatcht IR E, REBEERE, XtLEN
t2aRATRE LRMBURBMESRE A T THRSNRE, AP ITEBEGMm” .
SR, WRXMPMAIRBEILMRICERXTIRR, BMBERT.

IEXEILEER, REMXLET—HE

7S ol R G

o BERIZIKINCyclicBarrierfi%.

ERFEIESSERH

e IEELEF: https://juejin.cn/column/6963590682602635294
e github: https://github.com/ThoughtsBeta/TheKingOfConcurrency
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=HY
+

£09: HiEHBF-Exchangelllfd]
SR & Tz [B] AV EIE RS R

FOUSFKR (EEZEHEIR) , AXZBIEZRIINEFRIE22RE, HETHIFEIR.

FERIENXESR, RIIELXN LB T ReentrantLock, CountDownLatch, CyclicB
arrier, SemaphoreZF@F$TH, BAXH, BHARNMEBERE—TRELS LA,
BExchanger.

ExchangerATRAT&REEEN T RIT#TEIER®R, £AEL, ExchangerF#
E7, BRI LSHMBERTEM, LA, ZEERIExchangerfE FI{ERMNITR
1%, REZEEEN LN RBNRNSZERR (ARSI EWMERSER
RI5%, FAEEY) , AXBEMEHENEBRMEE, ¥TFREBASIZERF, K
EINIE,

—. Exchangerfy{EHiz =

FlkEs, EN=RIHIERITEFNRE, SENTFENRTEATEEEB, A
M, ATERFRIBESBRENTE, MNEESERSNRZ P ORIRE BB,

X—XK, E=1187T7—RREE, M=RENKERT —REFIR, FERILHBEENTSRY
FiE, T2, MNAEERERZPORENSNEE, #AE TMAFE. XD
gz, AIMATEXIEENERTR:
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IRE 32 5 Hils

’m RAHT—RER, @

HAREIAE
="
BB T — R,
BRIREIIR P

FEN=ERIZREYNEEFR, B=T~FEMER:

o RIMMMABPMNRZMR (IRERZXZH0) ;
o RMMMHABMBHIIRBIR (LEAFRARNEIR)
o WRETMEFIRIL (BMPSZBLFKER)

MRARIEREZIMAE, LEEZSMAX I IERE, tLURIEMFINRED HE
F, N, B2AMEEAIAMEN, RERIBAFE. R, TTRBEAIH
FBExchanger3 LI X —idF%,

ETENABE, BEXT— I CHEUNFRARSHE0, TEN
ESH Exchanger<WildMonster> PUL e O E Lt i

BE, BIBENAIEE, SURRBNZBE, FHARNNS, SBTHE
FDEY exchanger WEESINapsbuLmEes eI 37 et A =0 LY N4 27X apa]
B,

public static void main(String[]l args) {
Exchanger<WildMonster> exchanger = new Exchanger<> (); // &
X R it R AR H L BY
Thread % = newThread("%", () — {
try {

r—Hl-u:,u ) .

WildMonster wildMonster = new Bear("

say("HFEE—X: " + wildMonster. getName());

WildMonster exchanged =
exchanger.exchange(wildMonster); // RIGEEFEIRETHEH

say("R 55, ¥HiKE T ", wildMonster.getName(), "->",
exchanged.getName());
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} catch (InterruptedException e) {
e.printStackTrace();
I
b)) P

Thread Z[&E = newThread("=Z[EE", () — {
try {
WildMonster wildMonster = new Wolf("E#JR");
say("HFEEF—H: " + wildMonster.getName());
WildMonster exchanged =
exchanger.exchange(wildMonster);
say("2Z 556, FIFKET: ", wildMonster.getName(),
exchanged.getName());
} catch (InterruptedException e) {
e.printStackTrace();
b
});
f8.start();
=ZfEE.start();

TEE LECEARINAERE:

@Data
private static class WildMonster {
protected String name;

}

private static class Wolf extends WildMonster {
public Wolf(String name) {
this.name = name;
b
b

private static class Bear extends WildMonster {
public Bear(String name) {
this.name = name;

}

RECHEETERAT:
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e HRFEF R #RRE
=REHFEE R BR
=RE:RFTM, BIRET: FIR>IREE

B RXHTM, FIREFT HESFR

Process finished with exit code 0

MERFTTER, ERREREITHR, M=RINAEFIRREITIRE, 0(5x
LT 3%

M EFiEExchangerfIFBiA, BEXALZETEHEN, SXTOHITRER, EF
FAExchangerfIRMERE ) FE FEI/LA:

o EXExchanger¥®, FEZETXNIRTMRIR;

e 7E£Exchanger¥IZRHEFE N LR, WHEXATEZEERIRTA;

o ZIZTEIAAEXchangeri# 1T AY, E4FFETMNE, TR LESRi
FEBHI—TEENODI, bW, LA R, AIXMME=REREE
2, BLAESEF=RINVEI, FRIEBTZEMNN BRG], tbal=FREFiE
WIECEBTEMN, RZIMA, ZRELIBINEFENLI,

— . ExchangerfyEi5.5cI

E2AREEEXchangertIBRBRE S, THREREZLRESE, EREEEFE/LBAR
THYRBAAESE. HRERET, EZEExchangerd iz Ol ZHIEE,
ExchangersRRVUEIESZ D N BIERIRHI SHER M, HARRERFEESR, B3
FERIRINRE R, FIA, T ExchangenRR3MIEIAMHIENE, AW TRIER
Ro MRIRBXE, AINSZREXENE, FENEIRBAFEERIVIFA.

1. BiiE

S5HES TAARE, Exchanger§BXE—THIERE, AXTHIESR, 1
UL CHAERSSES participant |

public Exchanger() {

participant = new Participant();
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MEEFEFKZRE, ParticipantdsFi_t 22— ThreadlLocal, MEFAINodelll 24 FZM
KT s,

static final class Participant extends ThreadLocal<Node> {
public Node initialValue() {

return new Node();

¥

2. iV E

ExchangerB U MO E, W TR, SR, Rz, T8 —LHAMNTERNE
thEE, T, NBERSIATDENERE, AXERRK,

//ThreadlLocalZE, 81 &%EHEESHN—TEIR
private final Participant participant;

// ZHEAL, SHATER, ®EFCTENNodesLHAl
private volatile Nodel[] arena;

//BFENL, arenazR#IALATERRIREFRFILECAINodesEHF]
private volatile Node slot;

//iaER0, HtliEarenaFREMEMSEQ, AXRiCRarenaf AN FATARAZRS!l, &
fEEH AL AMEKERSETRAMBFULL, SEEHTHEREEZ—CERINMmEAMRE
RAR1E

private volatile int bound;

NodefJ BT, ST HFPHJitemFmatch.

@sun.misc.Contended static final class Node {
int index; //arenafy ™R, ZHEMIIRHMR{ER
int bound; // E—Rig&KIEXxchanger.bound

int collides; // 1BER CAS £ME
int hash; // BATBIE
Object item; [/ REDEIEREHEIRN
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volatile Object match; // Z3HeR9EIE
volatile Thread parked; // ZHEZER, RELS%E, FHEENESH

3. %ILAHIE

/] BIREE

// MR—1&RARE, SFEFHMELRENEA (FRIFBCSHTE) . A, ZEES
IEprN:NES ZEO% 4 6

// MREFEERAE, ELBEMEREESTS. BBA, BEMEIZSEHIREIE.

public V exchange(V x) throws InterruptedException {...}

/ /%8 B PRHIRI R R
public V exchange(V x, long timeout, TimeUnit unit) throws
InterruptedException, TimeoutException {...}

PRI, MIRRS L& EXXHIRGI, A= ERIGEIRENEREN ZE FEXEF
HY:

1. IEIRARRE
itemh, HERF
=BT

2. F{Gitemrfy
1RAE, FHEERK
#matchd, A
EiEH (PRE) &

thread-§% thread-=[EF

3. Mmatchhg .
ZER, FOER ‘
HATF

Sloti L
item
match
Threadlocal
Node

INGE

PA_EFh 2 X FExchangerfI £ RS, EF S Exchangerfiy, EMIEIRFCAER
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ROEFR, UMREHNERHE, YTHRE, SpMERANZE T RER,
MR AR RESIEE, BEBREFMEER, BRESEAXEN, hEBEZRER

ERERBRERE, REERAEEE, FRIMKIERTE. FRETRER.

EXEILER, REMX LT —HE

RSB

o {FEFExchangersLMET=ESHEE .,

EREIES SERZH
e https://www.cnblogs.com/54chensongxia/p/12877843.html

o EEEF: https://juejin.cn/column/6963590682602635294

e github: https://github.com/ThoughtsBeta/TheKingOfConcurrency
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$A£10: BETI5[E-ThreadLocalfll
M AEEIT S B EUEE8]

FOUSFR (EEHEIR) , AXZIZRIINEFRIFE23RE, HEFNFE10R.,

i Threadlocal, BIEMRYENRBF—EREE. AHRRET, EHEREN
HipR, AHBEEINFPNSHEILEC—, MNEEEEREMmE, 527, BN
AIEEB R HRAERERE KM, SLREEmINNAREE. EJX, ThreadlLocal®
RERAER, EEERRENREXUFAHTES.

gAm, EFMBRAXILBE, REELWLT., EAXH, BEMR—EFES
ThreadLocalI AR EIRIE, Mg TXREEL,

KT ThreadLocalVAERIE, WM EtBEIFEZHEMATUER., BERNZ,
XEPAED FRHEABITEAEEN, BNEBRERK, REELENATIH
B, ANNtEEAE, RHTEPHETS,

FIA, HEEHRRRIBRXEXENRR, a7 sEEAEEIRE
ThreadLocal M RiEE, ILIZFREE—RXEPEIIERE, ERNXEERZA
FREATE, BERRO—EEREMNEA, ~itb, EREUAERNEM L,
BT T —LEE, RAGEMIIXERNXHE, UEHEBRIEX RN IR
ThreadLocalPHIFEE, R, BMEENESRARE, BBROHMAR., RN, NF
RN FEEHBERNMS, FEMRETTEXBERE, RaRAERE, &
EUEfR“—3IRIE”

—. ThreadLocal{EHiz=¥){4IE

RFHVEERL: E(T A4S TEEFERHThreadlocal?

EXFESS, ST REPEEECHIMFAER, FEESE, REBINEERINA
XN RARNXE, LLBEBFEFENXKE, TEFREMUNRRBIFAERX
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B, S8, XEXIMERELEN, TEEEBEIL.

PRIA, TEEITENRGEMN, JMNEMITNFERAEECERE, BEMTLAT
FE, @1, =RIMEMRBERZNLE, XM T EMR:

FTRINEFRROX R

FTRIMEEBXE @

WIRME T BIXE

WIRMETHBIXE

IME, BAIMHERE —BRABEN EANIZR:

o EEITHNRSENN, HHAMNLE=EE;
o =RIEITHNREEMN, MAMNLEZEE;
o fEAIN=EIFLAT EHFIRES PR,

N FERMBSH—BRE., ERBT, BMNEXT — s
MR ey & Nt pee T okt Sl i coinLocal JIEREIRE Y MAE L0
£, T2, SBMMTOSERETERK, HBREN500ETNETEmE
B Tiis TN MFRHTB IR TERE, HEREM1008THET £
BHE,

AT —F2E, oI BEMIIZFREEFIENED,

EBTHIN TR, R TETAARE, EEE T8N Threadlocal
i get fill set PaRAISREL:: N

//FANEFIEEFFX
private static final ThreadLocal < WildMonster > wildMonsterLocal
= new ThreadLocal < > ();

//FAAERFBREX

private static final ThreadLocal < Coin > coinLocal = new
ThreadLocal < > ();
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public static void main(String[] args) {
Thread % = newThread("% ", () — {
try {
say ("SKRITR T —RizHEE, LIEERHBRX, XKBER! ");
wildMonsterLocal.set(new Bear("#5EE"));
say ("R ERT LR, RET—LEH, hikEFEXR! ");
coinLocal.set(new Coin(500));

Thread.sleep(2000);
note("\nd 7 —F...\n");
say ("MEFFXZ2]T7—R: ", wildMonsterLocal.get().getName());
say("&MmEFMXIAEEE: ", coinLocal.get().getAmount());
} catch (InterruptedException e) {}
});

Thread Zf&TE = newThread("=[EFE", () — {
try {
Thread.sleep(1000);
say ("SKRITR T —REIR, LIEERHBRX, XKBER! ");
wildMonsterLocal.set(new Wolf("EFIE"));
say ("R ERT LR, RS T —LLEH, hikEFEXR! ");
coinLocal.set(new Coin(100));

Thread.sleep(2000);
say("MEBEFX=ZZ|7—H: ", wildMonsterLocal.get().getName());
say("E£MmEFMXIAEEE: ", coinLocal.get().getAmount());
} catch (InterruptedException e) {}
3
fB.start();
=pEE.start();

RS R R EIRSEA MR

@Data
private static class WildMonster {
protected String name;

}

private static class Wolf extends WildMonster {
public Wolf(String name) {
this.name = name;
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by
by

private static class Bear extends WildMonster {
public Bear(String name) {
this.name = name;
b
}

@Data
private static class Coin {
private int amount;

public Coin(int amount) {
this.amount = amount;

by
by

TSI TERAT:

21 SKRITE T —RIREE, SIEEHHBFX, KBZR!
IR ERT —ERE, RET-LEEH, hikFER!
=RE:SKITA T —REFR, FEERHBREX, RBEZA!
=REBERT —ERE, RET7T-LEEH, BhFREE!

T —FF...

2 MBFFXER 7T —R: #3558
i MEFREINEEZE: 500
=RE: MBEFXZR TR ¥R
=RE: EMEFREXMEEH: 100

Process finished with exit code 0

MEBITHERS, AIGEREMER], Al T —BFF2fE, 2= o 5IEET
MNZBFBNEFIENED, HELETRE,

BAE, #iRThreadLocalii IR, EZHEHLITIED, WREFENBINE
RiETUBEENAEZENLETE, IBAMMEEZR{FEMAThreadLocal
T, R, XEERTER, —ETERETEERE, —RTSUEFRRBE
BEERENEPHE,
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ThreadLocalfE B IRITHRNN A RIEE S, BT REGF, ERBEKRP,
WRIRFBEIRE—MtraceldRIRIFIERITE R EE, BARMEZE—TBEER
RNAENEE, XTBEFJNLLEEARNEFERRR, BEFAzHE, HY
R TFEAR:

Class A Class B Class C
traceld
FiEL FiEL
set traceld ﬁ
Fik2 Fik2

B R R
w & =

k3 HiE3

— . ThreadLocal[RIRfE

% F ThreadLocal, —RRIiHIER B SHITTAEAE I M2 HIMEIL I KRR
$3ThreadLocal A7Zitt BAITERR, X B RFEES, EEDESF LY
iE, MATRTEREE RBER, A, SRERENERI—E WA, ‘NE
B BRI E At EATA, EEABONEREBELET.

EZIR, BE8LEXR19R, URENRAICIERIHAEThreadLocalfy/RE,
IR B X T X @R EE SR,

1. B0

ARSI ThreadLocallEfZE EMRITE, RAMDIEER: RSBEBEARMSZEAY
XFH. FilA, ¥EfZThreadLocalifi3HE— 2L EREXES, HEFENZ
|BJ89% %, BlThread. ThreadLocalMap#IThreadLocal, IF2iX="xEH3,
BET—8FX. S, NRASEE, R BUEEntry 2L HEK,
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‘ ThreadlocalMap Threadlocal
Entry

XL =1 ThreadsE

N+ AThreadEX B SFPHERE—, EANThreadLocalfi@ N EMER., FB
Thread#1ThreadLocal@ft AKX ZRIE? B 1XMAKE B ThreaddyiFiE:

class Thread implements Runnable {

/* ThreadLocal values pertaining to this thread. This map 1is
maintained
* by the ThreadLocal class. */
ThreadLocal.ThreadLocalMap threadLocals = null;

S AL FRRNEENNT . MAIMIESENMIES, ThreadE—1%

E Bl threadLocals IREAN R MBEGN: a=FidNe: b cay I 2 IR IR T
B, HEANBRSMERE, LELREFTMSHS M AERIEN, HIEH
NET3 traceld RREIEEGINEC RS userld oyt e - draX o Lol g
EE AT OE MU < ThreadLocal . ThreadLocalMap RAC=SRRINGSeTsRez i
ThreadLocalilt b T3 K, FRLUE FRBATRE BIb—1 LR,

X 22 ThreadLocalMap

MThreadtBRBHIRELREERI, Thread A ThreadLocalMap3RZLkTETAE EIE
B, XE, BEMSERfFAThreadlocal, RE1EZZEThreadLocalMaphIiREiS:

static class ThreadLocalMap {
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/%%

* The entries in this hash map extend WeakReference,
using

% its main ref field as the key (which is always a

* ThreadLocal object). Note that null keys (i.e.
entry.get()

* == null) mean that the key is no longer referenced, so
the

* entry can be expunged from table. Such entries are
referred to

* as '"'stale entries" in the code that follows.

*/

static class Entry extends WeakReference<ThreadLocal<?>>

/**% The value associated with this ThreadLocal. x/
Object value;

Entry(ThreadLocal<?> k, Object v) {
super (k) ;
value = v;

}

VESS

* The table, resized as necessary.

* table.length MUST always be a power of two.
*/

private Entry[] table;

ThreadLocalMaph &*x B EMH NS IIRENY EEIH T4RER1ES
HIERTEAE. MENtry 2 4%% T WeakReference, #EEntryE’JKey;’éEE%
ThreadLocal. EEIXE, HLAE M EThreadLocalMaphIEMIRERS, {RINTER 2538
BE, B EAEERIEEEM, MThreadLocalMapfyE fittiFiETi
H$EN T RN Z S ENMEEN. XE{RX ThreadLocalMapIRfiZHy x4z,
FEEECOREEREEZNEMERS,

[t

*5H123: ThreadlLocalst

W, BFHZARTFEI T ThreadLocaliX M £, Threadd{EHZ] T ThreadLocalMap,
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Mg FRIRE &AM ThreadLocal N B313E 7 —LE3ThreadLocalMaphIiRfE. 1R

R NCCEIRCEIEEES get () M set () M remove () EFpprait~raRe(
ThreadLocalMap. TEEFRIEZRI, HaE T FEItY =22 HaiLien
ThreadlLocalMap.

public class ThreadlLocal<T> {

// ZREXSHBIZAZROEIE
public T get() {
Thread t = Thread.currentThread();
ThreadLocalMap map = getMap(t);
if (map != null) {
ThreadLocalMap.Entry e = map.getEntry(this);
if (e !'= null) {
@SuppressWarnings("unchecked")
T result = (T)e.value;
return result;
}
b
return setInitialValue();
¥
// ¥R EE
private T setInitialValue() {
T value = initialValue();
Thread t = Thread.currentThread();
ThreadLocalMap map = getMap(t);
if (map != null)
map.set(this, value);
else
createMap(t, value);
return value;

by

// ZE SRR TERNEIE
public void set(T value) {
Thread t = Thread.currentThread();
ThreadLocalMap map = getMap(t);
if (map != null)
map.set(this, value);
else
createMap(t, value);
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public void remove() {
ThreadLocalMap m =

if (m !'= null)
m. remove(this);

getMap(Thread.currentThread());

}

// FRERERETNEIIREMEINXE, 2A%REEThreadlocald, {BESLFRiR(ERY
EThreaddfythreadLocalsTE
ThreadLocalMap getMap(Thread t) {
return t.threadlLocals;

¥

// W& TENt. threadLocalsTE, RENT{E
void createMap(Thread t, T firstValue) {
t.threadLocals = new ThreadLocalMap(this, firstValue);

by

IR, WIRNBRR S RERBIOERNARIIRE, BHMNT., TEXEE,
BESRXBSREINE, RKERXEFBXBESINENZENXR, XIEE
EERREMm,

% s
2 | Thread$s @ { private static final ThreadLocal<WildMonster> J Thread 2iE @ #
ThreadLocal . ThreadLocalMap ! - cal. Thread
threadLocals
L 2 Entry " | Entry

% [s5mEpE] , (LB HEHE] .
b EntryC] table Entryl] table b
5 (MAERSHE] | ey |widonstertosal] | || xey |wildMonsterLasal| (MAERSHE] .
2 ‘Value new Bear("%"r:ﬁk")‘ ‘Value new Wolf("k‘fé&")‘ \ 2
% / R u
# — #
ﬁ Entr: ] Entry .

‘ Y (FEERE] &

[BEEAR]

Entry Entry
( Entry
‘ [ Eniry J ‘ . o ‘ ‘ . P (2BEHE]
ey | ey Y |
‘ value | Object [$500) ‘ 3 ‘ value | Object [$100) f -
‘ [RAEFHE] 3 [RAEFRK]

[ private static finalThreadLocal<Coin> J
| |

£ EEX fllmlEP REEU T IXLEMTS
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o AT S%IE: BM=RE;

o M ThreadlLocalX %R, EA1DAIATENERENFMEEIE, BIRE(IRIE
RFEH;

o LIREBHNEIE=PRT#E —ThreadLocal.ThreadLocalMapiZEE, FEFH
ENEISHIEERIIENEED wildMonsterLocal Gl coinLocal pGEMsEviES
#ThreadLocalMapf TIRYE, it EentryiE+;

o Yz fzE[M@ThreadLocalMapH A EUER, BE#Ikey=igMThreadlLocalii %,
mivaluelll @ ThreadLocalFRY{E., LbUl, HEEBIGHREERL
PN wildMonsterLocal [k MEPSIII=aNSIE%~! wildMonsterLocal il
VI new Bear () NEILE I =R 2 ON: 203 M HE ) ON A
B, thE2RE;

o YEntryfikeyts@ThreadlLocalXd 5T, tbaNtg
B wildMonsterLocal B4 coinLocal [NiRES=WE—Tr-L1 )= =YL 1=- =75
5|, RESIA! EENEE, HUE. SEPNL%ES, 5
ThreadLocalMapiEiE & A iy

ARMELEBRE LEXIEE, BATEXBEFNRALHMMZ—E TERR. &
W, MRMRUFEABEEE, BEE LERER CEIREE, BEERNTE—BT
oR

1"\Wo

Thread | Thread Offct

ref

Th’e?:f'.“al Threadlocal

Entry

ThreadlocalMap | Entry

Entry

2. (EFRIERE
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BT, BRIREERNBThreadLocalfd—LeE N S E.
(1) flEThreadLocal

BRIZEMIR—ERIZENF, 2B+ a%aI24t,

ThreadLocal < WildMonster > wildMonsterLocal = new ThreadlLocal <

> ();

ENREIETMLZE, BTEEEIUNREPZEHE, SR, BITEEHREER
FENB SRR,

(2) i&&ThreadLocalty{&

wildMonsterLocal.set(new Bear("#z?

(3) Y ThreadLocalfy{&

wildMonsterLocal.get();

AIERAENEEIENE, URINESERIRREHREK, BAKEHE
B cetInitialValue I Tt G LR APl

(4) #BRThreadLocalf{E

wildMonsterLocal. remove();

(5) #¥481tThreadLocalty{E

private ThreadLocal wildMonsterLocal = new
ThreadLocal<WildMonster>() {
@Override

protected WildMonster initialValue() {
return new WildMonster();

I ThreadLocali# /TRIRGRIERT, MR LRIRKRIITIIHIREE, BARRITH
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WafLEhtE, MBRLEFEEEEDGE TUESE NNyt

3. (oI fiE ThreadLocally A 71t £ o) B

Bk, REREREHESIAX MR, fElavad, S5|AHNESIH. 35518, 838,
RAISIASAERISIARE, MARRNS|ARENNAINZERRERIREI R
MRIRIIUEAFARVE, BWFETAENRBREN, AIMUEXRE,

TFE551 M, ERORSELEAREMERNNERENEREFR, —BERMTR
HAES5IRANNR, FESRAFEZERBESE, OB ENAEF. 1T, BT
KR EIRERR — TMASRRRBNLRE, A —ERRREINIBLERABH5AH
MR, B2, EMERERRE, LEBEME-.,

HIRIERE 7 555 BANIXS R ROBIREIWCEREE 2 /5, 1A, BEE EEaIFREE:

4% %
& | Thread 8 @ private static final ThreadLocal<WildMonster> Thread 2% E @ 7
wildMonsterLocal *
threadLocals \ threadLocals
L 2 Entry /| Entry
[$509E52) [ZRENHE] ;
g EntryC] table B EntryC] table ;’Z
# [AAEEZ@E] Key wiIdMansierLoeal" ‘ Key |wildMonsterlocal ‘ [RAEE=ZE] pn
E Value | new Bear(":f&") ‘ ‘ value | new Wolf("s5x") ‘ \ E
" / B
" "
= Ent L] Entry &
. [H'!"l'nylzl [SHEERR] )
Entry Entry
Entry
Entry - . [RBHERE]
[ 1 Key comLocal'»-»x‘ Key cointocal -
‘ value| Object [$500] ‘ ‘ value| Object [$100] ‘
: [RAFRR]

[RitFBR]

& -
private static finalThreadLocal<Coin>
coinlocal

EXIEEIE, Entryfikeyig[@ThreadLocal3I&it, FAMIERESIH, BFERLAE
gikint. XENABRERIEN LEANE? REEE, WMRILThreadlLocal
R AT, BBAEntry PAkeyFigRFE 7 null. TR, Z=fAkey
(wildMonsterLocal) TR T null, valuefJ{E (new Bear("tRHE")) T ZE3E5|
A, EXSHREEFE, BXMFEZRERAT, FMUSEMRXTEntryfiET, B2
ElAvalueMIZEEAAFEEREIWR ., T2, RAFHEEMXETET.,
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ARERSATOLL, At 2 B{EMESIA?

BEMR—EEXTERE, IRKE, XRXEMAEFTERI—E. FBNXERF
ERFHEAXEE, LAERSSIRNREAET: SHThreadLocal¥ KigH &5
A, efIREREFE, SWE(KEAFET ThreadLocalMapd, thE—FAEF
MEE, (RE, DEMEXEFN—HNEIF.

BEXH: MARENELE

B, BEAZEULL, EEENFEER? XBLE— T A{THREIE: £/
AsERfE, FaifliTremove(iiE.

private static final ThreadLocal<WildMonster> wildMonsterLocal =
new ThreadLocal<>();

try{
wildMonsterLocal.get();

Yfinally{
wildMonsterLocal. remove();

}

FRLtbZ 5, ThreadLocaltha—1NAR: HRARSSHRER, &
TIN5 % kit Bkey nullfEntry, MR KM AkeyHonulliy
Entry, BBASBENvaluethiREnull, XHEEntry(@r] AR EIUR, 28R, MNR{R
REERARERYSE, BARTARMBIHM.

private void set(ThreadLocal < ? > key, Object value) {

for (Entry e = tabl[i]l; e !'= null; e = tabl[i = nextIndex(i,
len)]) {

ThreadLocal < ? > k = e.get();

if (k == key) {
e.value = value;
return;
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if (k == null) {
replaceStaleEntry(key, value, i); //BXE
return;

INGE

PA_ERi@XFThreadLocallVEHNE ., EF S ThreadLocallt, BEEERENEE
N Bins, BIERRERARNEE, X, NENRBEE—EN TR, E7RR
BE, E3FEMThread. ThreadLocalflThreadLocalMap="MESH &, BER{]
ZEIX R, Wik, A ESSERE LNREFEERREEA—EE,

IEXEILEER, REMRX LT —HE

p el A€
o X AIRIVAR K IRE ThreadLocal R1E it EE 2 a0{al & 4 /Y.
IEEEIES SE SR

e MEER:
e github:
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N
*1

$6401: BBOIE-aN{eIA R E
faEZiE Rt S5RIE
PMRE| (EEZFHEIRY , AXBIZRIIXEFHE245E, EAaTHNEIRE.

EHARIIFR, BAVEEILZMERNERMTAR, FNHERTINE R,
BATREXRXEFRRAABLR NN A RRE,

RT&iEH, TIRREXIMNBBAREZEL, EEEHRRETHZITIRNE
hZE, Eit, ZREZEBEE M JavaF KERIDEIREE,

RIFMEFRENN A RMITRELE R, THEARFE-ITEEN, HERS
EORATWER, BARANEINJavaRi%iEh, EXAN2.6570F, RIERK, &
FERBINEEERBEANS.

—. Mo B{ER%RER

ERIERIINENFE IR, REAMESLIER INEESNLE, RERSANE
T2, B2, BEBATEULHAIAIREMBIZMAVEER? ERESERN., MEh
ZRIEMEAFNEENMUAMN GRS, METRIBMNERES DB EREEMAR
RREI L. B, AT FESEENRRINES, SEWRET.

1. SR HER R

AFESHAERERAREMNARNALGSR, SIRBRRTEESFTELE
i, ATRSESHLEERE, REELESTEE, Ba, BFRT, WQEE

XEESNZEER? ERE: &g,

HIEMAME (Pooling) [RIBEIN BAHABEFJavad, EMySQLAEZ/MD
NPEGERFEFREEE ZHNA, SBR1PEHEIURENRME, SPHENEERN
E&EMN; HENVERTomcathly, IHEKRKIHENEIERAND LI, I, SR
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FHENESTESLELIEN, BAEFX LIRMBRERLER,

2. ZAztROfERF L

LEMNFLERROE=THE: RARR. ETSLEEENERNEREE
B, FTERWE:

o FERFNAFH: BUERLENFNIIFLTE, BRINELEHRNL
2, AUBERERARZIRIITHE;

o RSESHRITER: MESAIN, THLEHNLE, EERFBESKAE
ZFENEREHITLHE, TUERRSESHHITEE;

o BUEBESTIMLIE: SEUNRMHETESEENTRLEEENG,

At 2RI ER R RN

HERELE, MEMBIRMLRFTESHEININM, PAUABANIER T %2
e B, BIR—THIERENANRREZEFNRE? AIURSENUTIR:

o BIRLIERNT, JVMRIUNGIZ R D EMPBHE—RRAEF. 8TEERDEN
AREMEFHEIXE, SERMTE. REENEENS;

o FRIEMEMANLEIEN, FENBENLKERTBER;

o FECIZE. MRy, FEERMT VM REEELSHT,

I, MEMEX LR, RBRERELES, EMSORARR, XAMUHE, MAR
B, 0, &2k, hRERNPIAN R, JVM &RRERR. RIERFANL
RHRTES, EEAREENME, XEFRPIATESE.

BRANERJava F S BIRLRENBRNMATEERMES, BaKER, BMEE.,

3. LI MAIXIOAA R
— D EEMETR, MZEENTIMIOEBS:

o ESIER: RMHZOZFBUESANIRE;
o ESEE: EZERSEMNAIIERZNESHITEE, SENEERENIRE;
o ESHUT: HIFEERIITIRRRAIESS:
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o LIFHEE: SREATHIRE. F5nE. THREREEES,

HERESIHGT ;
Task Submitter ’ e
ES5BASI (PEZE) ﬁmﬁﬁ#ﬁm’ ,
Task Submitter RRMES ‘ REREESFHIT
‘ [ Task Task \ { Task } --epessseeeenenq-| Thread
Task Submitter
REVESHIUT

Task

‘ Task

—. MEFIHIESEIER

B E—EoREE, HERBEE TR T ERERFRRENZOAN, N TER

ZIMIRER S AERVAE RN, X Mo HAET B RT R F THIFE—TE RN

%z,ﬁj S8, Mg, AlREE, IRREFIENEENZE, BLAEERE
BEJava RN, Be2UKRE.

1. ZiE it B

E—%: EX—1MTEELZEM: TheKingThreadPool, EEX)/XF T HIfFhEZRIE
SHERIL, EXNEENS, S TESINEE, TEXEEE, FREETA
IEEBATRBEMIESE, URESRRAOMEEBXAZEO. 78, RAT
ERFMUTFRRER, BEREAENNZOVAGHELEET, EEHEENEM L, R
TR BT BEREARANEEM,

VESS
x EELEEMN
*/
public class TheKingThreadPool {
private final BlockingQueue<Task> taskQueue;

private final List<Worker> workers = new ArraylList<>();
private ThreadPoolStatus status;

/*%

*x Hlin R SRR
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*
* @param worksNumber ZfEMWHHITIELIEHNE

* @param taskQueue  {ESZBAZI

*/
public TheKingThreadPool(int worksNumber, BlockingQueue<Task>

taskQueue) {
this.taskQueue = taskQueue;

status = ThreadPoolStatus.RUNNING;

for (int 1 = 0; i < worksNumber; i++) {
workers.add(new Worker("Worker"™ + i, taskQueue));

}

for (Worker worker : workers) {
Thread workThread = new Thread(worker);

workThread.setName(worker.getName());
workThread.start();

* RIS

%

x @param task fFHITHES

*/

public synchronized void execute(Task task) {

if (!this.status.isRunning()) {
throw new IllegalStateException("&iEtAEGITIRS, E1HiE

E~");
}

this.taskQueue.offer(task);

by

VES S
* FEFABESHITER
*/
public synchronized void waitUntilAllTasksFinished() {
while (this.taskQueue.size() > 0) {
try {
Thread.sleep(1);

} catch (InterruptedException e) {

e.printStackTrace();
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* KL% IEHD
*/
public synchronized void shutdown() {
this.status = ThreadPoolStatus.SHUTDOWN;
}

/ k%
* (S 1EZRTE
*/
public synchronized void stop() {
this.status = ThreadPoolStatus.SHUTDOWN;
for (Worker worker : workers) A
worker.doStop();

E2E: THEELEERE. TELERTENGRE, BNRMIERREILED
FEIES, B(HEEWorker, HL, XERWorkerfIE X flJavazkizg it Hry
WorkerE, MR8 7T, B4%E 7T RunnablefZ OH 1% 7 Thread. 1EH41&Workerf,

IR EENRT, HENESING., SWorkerBoifa, BRSMIESBAFTIFIREX

ES3T. 1o, iR T Y5 E BUNRAR RSN,

/%%
* GRMPATRITESNEGE
*/
public class Worker implements Runnable {
private final String name;
private Thread thread = null;
private final BlockingQueue<Task> taskQueue;
private boolean isStopped = false;
private AtomicInteger counter = new AtomicInteger();

public Worker(String name, BlockingQueue<Task> queue) {
this.name = name;
taskQueue = queue;

by

public void run() {
this.thread = Thread.currentThread();
while (!'isStopped()) {
try {
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Task task = taskQueue.poll(5L, TimeUnit.SECONDS);
if (task !'= null) {
note(this.thread.getName(), ":FRENZEIFFAIES—>",
task.getTaskDesc());
task.run();
counter.getAndIncrement();
¥
} catch (Exception ignored) {
}

}
note(this.thread.getName(), ":E2%&&FI{E, HITESH=: " +

counter.get());

¥

public synchronized void doStop() {
isStopped = true;
if (thread != null) {
this.thread.interrupt();
b
s

public synchronized boolean isStopped() {
return isStopped;

by

public String getName() {
return name;

¥

=& THBIEES ., ESE2YUUTHRITHNSR, BEEIIEZ4%#ERunnable
EOMIT. EX, BREFERRunnableizOME IR, RAE R TiLRGIENE
B, B1ATaskil T ESHEAN G IE.

/kk
*x 155
*/
public interface Task extends Runnable {
String getTaskDesc();
b

FUE: ITEREMIVRTS., AENEA—TBTIER, ELRZE—RIOR
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S, LEEEiTH. k. XFF.

public enum ThreadPoolStatus {
RUNNING(),
SHUTDOWN( ),
STOP(),
TIDYING(),
TERMINATED() ;

ThreadPoolStatus() {
}

public boolean isRunning() {
return ThreadPoolStatus.RUNNING.equals(this);

by

M EMNBETME, —TRZNEREMELFIETE, (RE, WRIRMEALTL
RAFIIEBLIZMAVRIBAIE, BEASEBRS T? Java RIS BRI OHM
2L, ATIEATAESFEESEHEFE,

2. iIB1T4AEM

O, BIINIELEHNELFFT., 2R, BRNEI—TIRKETE, &F
ERIRER AT,

R IRSEHMP, 2. =RINBELENTITE, MTHEAL. BENATF
EXZATFHIFEZNEFRATRE, —IBWIRNRSGETEERTR.

ERXTRFR, BN=FREMAINTRRIES, MIBEAATTHAIN 2 T4 EE

g
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wEGEGE

IRERIEYGE

KRIBLESRATY (FEZE)

I ‘

T Eme

T TEMOSSIABE, H11EE ERIZAITheKingThreadPoolE X 4472
i, (e T EF IR RIS, FRABD LIEAIEITE
5. ERBIRBIERRE, UFMEESHITERGE, *HALREH.,

public static void main(String[]l args) {
TheKingThreadPool theKingThreadPool = new
TheKingThreadPool(3, new ArrayBlockingQueue<>(10));

String[] wildMonsters = {"#zE&", "EFx8", "ZJR", "HR", "M
B, "hEEt, "“hiesyt, "BE"}H
for (String wildMonsterName : wildMonsters) {
theKingThreadPool.execute(new Task() {
public String getTaskDesc() {
return wildMonsterName;

}

public void run() {

System.out.println(Thread.currentThread().getName() + ":" +
wildMonsterName + "BE&E5F");
¥
});

¥

theKingThreadPool.waitUntilAllTasksFinished();
theKingThreadPool.stop();
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TELEENEITERUT:

Worker@: SREXZEIFTHIES >R
Workerl: SREXZEIFTHIES —>EF35
Workerl: $F35 2 2 1&4F

Worker2: SREXZIFTHIES —>1RRE
Worker2: fREEE R 1E1F

Workerl: REXZIFTHIES >R
Workerl: $f B2 /ELF

Worker0: IIRE L 1ELF

Workerl: 3REXZIFTAIES —>/\EE
Workerl:/NEEZELF

Worker2 : SRENEIFTHIES IR
Worker2:J[IBE L IE4F
Workerl:3REXNZEIFTHES >3
Workerl: P& E & 1ELTF

Worker@: SREXZEIFTAES —>/ER
Worker@: /NEHE LR (BT

Worker0: EERIIE, HITESHE:
Worker2: E4RIE, FITIESHE:
Workerl: BERTIE, HITESEHSE:

Process finished with exit code 0

MERFIUEE, WREENETE, MENESMERIRRTE, HBEAMIE
RMIT. ttoh, BEAEMAESSRLT, A UEIESHAZY I DES, Workerd
HIT T4 MES, MWorkerOFIWorker2t R1T 72 MESS, Xth&EitAgE
B,

=. EEfRJavah iy it

AEFTHIEEREEZEN G, BRIEFJavafiNELIStMENER SRS, HA,
BEEFEEZEEM, JavaF & TEt (ThreadPoolExecutor) RIS EE RS,
FRLA, PRERETR HBRE—ErEMFIKE, EEEEENNZOESR, BEHTF—
£, BRBRRRSBIRTAEMIEREMNIZITAN, #MSBRLTEERERE
=

BRI, Java izt NIRIT R OB B S 2SS #1T, AILAEE —THESR.

183 /303



{&1ThR45:202206.1.A

MARZL. —ZKIERE, BRET7TX=1T8FH3F, EFLMAEEZEMNETHRN
EEERE T L2,

o —MHESR: BISABMRBIMMRITFE—TESR, MARRELITENARN. Fi
N, FEFRIEENN, HRZEMILA LRMEIXMERNFE, MAZERT
RELAVHTI R

o MKRIZL: ELIFMNBEMERST, BRESHITXHEHSE, FEMAZD: F
SHEBENESINT, SNAEMEESAIITRTITESNIELSRE.
ESSBAIIFN TIF G iE R IESRS AR UG HE AU R BSR4

o ZAE:E: FIERY, LEUNBMIITHZESESRET, FIUERRA M
DRESRER. ESEETNESRIT=ATRE,

MELENBER, RAECEREFER—TETEE., EXTEEE, F—FK
%, ESMNINTTEERERXFRKEGNHAKRBAEN, MERKEGFRNERE
B, MEPREFRR. ESEENESHITEFARNTRE,

THEXEE, FERILRAEAETANRRIRT, BERE. TXEES,
BRMRTR T SRR MERN TERENZ O, ZETRNIXERRESXIE
K=o

ERAM (RE)
ExecutoriEZE

HEESHIT
Task Submitter - e
ESMT) (FAZ) | BEESHNG =

SHIIT

m' %v Rm
Task Submittr | | s % IR T rrrrrrrrrrrr

Task Submitter

b
& !
o
b
*
*
A

=
e
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1. GBS

WRBEEE, EffJavadhidiztl, EMTEXARBNESINRAATF, X
TSRS TARTID.

e ThreadPoolExecutor [: A AbstractExecutorService [>. ExecutorService [: . Executor

e Executor: ERZFIEWRHINEZO, ExecutorfiZEOEIRITLE, SEMTES
RRXS5ESZSHMITZENER, XREFENENX. £Executord, RENT—
PO 014 execute (Runnable connand) BEER Er T
£, R, BTN HENSHTRMIUELL) tHMRad, BaER
BAATIR RN AR — 1T ERLEIIN SR, MeErEBTHNwS. FH, XTaIBER
RHE—IZIN1T, BB EERNITHEAHEN;

o ExecutorService: ##& 7T ExecutorfiE[, FrEULtEM FIRHEATUERRS
FMPITER (Futrue) B9EES. ExecutorServiceFri iAo ITLER 7 % A A
BEESHATER, My =N BT xRS . fatbiesk,
ExecutorR A& B2 —RIMNITEES), MExecutorServicell MXAB/MITEEN,
TR T B RNRSEEEEN

e AbstractExecutorService: {EJJExecutorServicelJfBEEsEI], ZEK@T
SURNER SN I ERNSeSSNd submit il invokeAny fill invokeAll E2
7%

e ThreadPoolExecutor: iZ£E&fE AV, SCI T Executorfl]
ExecutorServiceRE X BIBES], FHFEFE T AbstractExecutorService L],
fEThreadPoolExecutord, ENX TS ERRIETLIZMEIEEES, HXEE
AR TG R A1 T XA E RO FRTE

MRPRSEZARNEENMMRZI R BNESR, BAMRFIIUBEAER TEHXIES
BER. ENNER, BERINERENSZBERENAR, HENAREKREENIEE
AARE,
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© ThreadPoolExecutor

9t - Atomicinteger
2 workQueue : BlockingQueue <Runnable>
2 mainLock : ReentrantLock
7 workers : HashSet<Worker>
I termination : Condition
9 JargestPoolSize : int
5 completedTaskCount : long
ExecutorService

© threadFactory : ThreadFactory Ld
o
- BandierizRejEctedEecutionHandier A AbstractéxecutorService © awaitTermination(long, TimeUnit) : boolean
- keepAliveTime : long o mvareAICon o ; © invokeAll(Collection<? extends Callable<T>>) : List<Future <T>>

allowCoreThreadTimeOut : boolea invokeAll(Collection<? extends Callable<T>>) : List<Future<T>>
B re Threadlimedut - bookean © invokeAl(Gol 7 extends Callable<To. long, TimeUni) - List<Future<T © invokeAll(Collection<? extends Callable<T>>, long, TimeUnit) : List<Future <T>>

Poolt int invokeAll(Collection<? extends Callable <T>>, long, TimeUnit) : List<Future <T>>
Lo ooBiEetint ® inokeny(Co 1 extends Calable<To) : T © invokeAny(Collection<? extends Callable<T>>) : T @ executor
P i =] © invokeAny(Collection<? extends Callable <T>>- T

XU ROOISIZEL it % B> invokeAny(Collection<? extends Callable<T >, long, TimeUnit) : T s

B acc : AccessControlContext invokeAny(Collection<? extends Callable<T>>, long, TimeUnit) : T © hutd 0 ‘execute(Runnable)
shutdown

. © submit(Callable<T>) : Future<T> °

allowCoreThreadTimeOut(boolean) ° shutdownNow() : List<Runnable>
o submit(Runnable, T) : Future<T> .

allowsCoreThreadTimeOut() : boolean ° submit(Runnable) : Future<?>
o submit(Runnable) : Future<?> o

awaitTermination(long, TimeUnit) : boolean T) : Future<T>

°

© execute(Runnable) submit(Callable<T>) : Future<T>

getkeepAliveTime(Timeuniy : long
prestartAllCoreThreads( - int
prestartCoreThread() : boolean
purge)

remove(Runnable) : boolean:i5HE%
setKeepAliveTime(long, TimeUnit)
shutdown(: 2t

shutdownNow() : List<Runnable>

© 00000 0o

3 F &2t S AenTIRE, TEXIEEthEIREE. XiE
ERT T MESRRIESATHE IR, XTHRTEETED
HIiLE, SHEE.

SAEAE, B5
= HIL RIS

bii -]

RRES

RN IEREHRT

RINESES, SFHE
BRT

BN IEREHRT

5%
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(1) ZEENZOREE
SRR — LR OBIEEIA T, WTERMIBIEREUFRIRE.

/] GREMERIEXNEETE

/] RTTZERMT, TXEEIIFR, BEIEE
private final AtomicInteger ctl = new
AtomicInteger(ct10f(RUNNING, 0));

// FRIBIESIATY

private final BlockingQueue < Runnable > workQueue;

/] ITE%ESES

private final HashSet < Worker > workers = new HashSet < Worker >
();

// BIBEIZFRRARINGIE T

private volatile ThreadFactory threadFactory;

// IELETRRE

private volatile RejectedExecutionHandler handler;

/] RNEETREL

private volatile int corePoolSize;

/] BRARZTEEL

private volatile int maximumPoolSize;

/] EREGREIRENK

private volatile long keepAliveTime;

// EREMTENETEEGES, TLEREN. TELEMRSEFDS AR
private final ReentrantLock mainLock = new ReentrantLock();

KT ctiZFERRV4F 315 AR

#EThreadPoolExecutorfI S MEIOFER T, HAF e aIaE#RtL BTIEMmg, (8
2PN 2 1hi0 SR LEARTE,

FEEX, BAPX TFERATHEIE AR, TRRITTEERER, B— 2R
RNTHEENY, UMEX T FERIMEM T FERNEH:
e runState: ZEIEMANETIRS (H34L) ;

o workerCount: T{EZ&fEEE ({K2911) .

XM FEROVEREIHI, BRI, BAMERAXMLTR? X2FEN, F£L%E
MR FERILFR22MEAER, NRTA—TFERRERTENE, BLMEEE
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I BRI HIAIZFI D F R —EUE . AFA R, XTFRIRIT EEZEEISY
B,

FEATDMG, iR T —L SRR S BRSBTS TSNS, ©
e eEs s I e EEk,

/ k%
TE SRS

*/

private static int runStateOf(int c) {
return ¢ & ~CAPACITY;

b

/ k%
TTEHAI LIELRE

*/

private static int workerCountOf(int c) {
return ¢ & CAPACITY;

b

/%%
Rt ct L2

*/

private static int ct10f(int rs, int wc) {
return rs | wc;

}

A THIEH, XBiZ—RiRE, RN ER REMMIETUNES, WRAR
N ELEBRREN AT A B ki .

fRig&A=15, ZTi##lR1111; B=6, “#HIZ110.

BEA B DU Nt

AR
P JVALY]
& BAS a2, (A&B) , 15%l6, EN110
NEEES
N1, B
M0

gV
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— =i

RizE
FTENAE
o FRIEEK (~A) 58%l-16, EI
2R HE— 11111111111111111111111111110000
fii, BhO
TRk,
1255,
0,

e

PUEYE
PR VALYS
# 2
=AY 0, M (A|B) 8%I15, BD 1111
A
0, &M
N1

(2) ZiEtRIZOF9IE2S

ThreadPoolExecutorG U MaiEzs, HR—1 2% 0MiE2E, IRAIMRIEEE, 1%
B{FHIXLEH)IESS,

o ZOMERZ—: BENBRNERN—TWIES, RAINEEROLRER. &KX
LR, SR RIENENIESSBATISREL,

public ThreadPoolExecutor(int corePoolSize,
int maximumPoolSize,
long keepAliveTime,
TimeUnit unit,

BlockingQueue < Runnable > workQueue) {
this(corePoolSize, maximumPoolSize, keepAliveTime, unit,
workQueue,
Executors.defaultThreadFactory(), defaultHandler);

}

o ZIMIESRZZ: HBEETFTE—THERR, (RAIUEXTESRFIEE
ThreadFactory. i@ ThreadFactory, fREIMAIEELLIZEZIR. DHFMEMNE
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public ThreadPoolExecutor(int corePoolSize,
int maximumPoolSize,
long keepAliveTime,
TimeUnit unit,
BlockingQueue < Runnable > workQueue,
ThreadFactory threadFactory) {
this(corePoolSize, maximumPoolSize, keepAliveTime, unit,
workQueue,
threadFactory, defaultHandler);

}

o BRLHIESRZE XTWERNERET, (RAIEEEERE., XTESM
SIRELE RIS, TXHIFANA.

public ThreadPoolExecutor(int corePoolSize,

int maximumPoolSize,

Llong keepAliveTime,

TimeUnit unit,

BlockingQueue < Runnable > workQueue,

RejectedExecutionHandler handler) {

this(corePoolSize, maximumPoolSize, keepAliveTime, unit,
workQueue,

Executors.defaultThreadFactory(), handler);

}

o DVIIERRZIY: X PIFIEERE ThreadPoolExecutorfIiZ/ OGRS, 1R TR
NEENZEIRE, ERN=THEHEHEETEL,

public ThreadPoolExecutor(int corePoolSize,

int maximumPoolSize,

long keepAliveTime,

TimeUnit unit,

BlockingQueue < Runnable > workQueue,

ThreadFactory threadFactory,

RejectedExecutionHandler handler) {

if (corePoolSize < 0 ||
maximumPoolSize <= 0 ||
maximumPoolSize < corePoolSize ||
keepAliveTime < 0)
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throw new IllegalArgumentException();

if (workQueue == null || threadFactory == null || handler

== null)

throw new NullPointerException();

this.acc = System.getSecurityManager() == null ?
null :
AccessController.getContext();
.corePoolSize = corePoolSize;
.maximumPoolSize = maximumPoolSize;
.workQueue = workQueue;
.keepAliveTime = unit.toNanos(keepAliveTime);
.threadFactory = threadFactory;
.handler = handler;

(3) ZIFMPRIZOTIE

/%%

*x 1EZRXRunnableLBUMESHNIT, BERRELER

*/

public void execute(Runnable command){...}

/kk

* 2ZZRunnableskBIRYESS, FHIREER

*/

public Future<?> submit(Runnable task){...}

/ k%

*x fE32RunnablezkBMES, FHIRDER, XIFHEEMRING

*/

public <T> Future<T> submit(Runnable task, T result){...
/%

*x 123 CallableXBMESHNIT

*/

public <T> Future<T> submit(Callable<T> task) {...
/kk

* KHA%E, BRERTINIIPRTRNES, BASEWGIVES
*/

public void shutdown() {...}

/ k%

x BIXHFLRER, BERNBRERNITHES, HIABREENES
*/

public List<Runnable> shutdownNow(){...}
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(4) ZIEMAVASS L EHAEE

IR, Zigtiail—TEZEE, MAEFEBRNAESR, £EFEEBIET.
EFEFARIRTS, A&t EE —ERIRESHIER BN,

shtdowniiont) smeI

wn() ESFIMNER

e Running: JE1TH, ZRE RIS LR MPIEINES, HIEELIET
REVESS;

e Shutdown: XFH, RS TEEMASIUENZIE, (BREEMREEATRH
BINESS, BERESHITERS

o Stop: Bl, ZRETRABREGNES, BERATBLEAIIPIES, H
FREF TAERRVLETE

e Tidying: EXEENPEIATS, MMBESEHERER, FEMENITIELREL
AEEHE (workerCount==0) , FHiz1T T AIR IO A T /5%

e Terminated: [EIRIODE TER.

2. W E&FIE M IR R(ES
A PRXESERMEERE LN AN, —MEFERENITERN, —fIZ
AEEREDZERMN,

(1) FRFESHITER: execute

B T R R ES R E, ESEEREENNZRIT, BITAESH
SIENTEER HAILEMPRIETE, tLolaERFCIEBRIEIE. S8, MR ZETRED
Nk, SREESINGIER, BBAESERXHRejectedExecutionHandlerit

192 / 303



1&1ThR7:202206.1.A

g,

(2) XFESHITER: submit

3N submit () PG Ee N =B EHUIEIG oxecute ESIMMESE Ve ke
F, o ARl e S E S AT S BT S T AR IR B

3. MEI'ERRZIES

(1) 1ESSBAFIERI SRR

e SynchronousQueue: F4%{%i% (Direct handoffs) . HHETHIES AR, }5
BIERHERENIE, MARMAEEFG, FELb, MRESKRNAZETR
%F2, MLBCIEFNETR, AL, ATEBEISESL, EFEA
SynchronousQueuelly, BEFECIZETNLIE, HERNFEEEETE.

e LinkedBlockingQueue: FTHF\T, FieRMESEHSEFZENZAIIF, FH
T FRBAFIRS, KRB corePoolSizeFH A& FZ R EERATI R HIES, XETEF]
maximumPoolSize @R B X RN, EARSCIEITNLE. SR, REEIEN
&, URESHLEREIRETFESHT41EE, BB4LinkedBlockingQueue
T PRRIE K FIBER SN EFREFOA,

e ArrayBlockingQueue: E5R[FA\TI, TIeERf& Gl TIELTE,
maximumPoolSizeZ £z BT RINIIF R LIEER. EERBFRNIIN, &
155 ERESIIA/ N TIELIZE 2 BN ., MRESAIIRERLTE
HED, BLERSRAARE (FERCPU) HAXRKR, EBRANARANE
TELRER, K2, URFEIMESNIIHT KITIELERE, BBAGERNE
RAABMEEKR, BENAZRFESHEOSIEMN. AN, FRERNIIN, &
ZRINFENZAR, HEEENIIIELLRE,

(2) WMfEERE S ERIIELERES
EERALENN, EERRRLFEWAILS, ENCTESERESEX.

S& RN E R XFAESINIIERB T IEBCIERN TELTENRN, BBAMRRMIME
SIgEHiEie, BRI I15EARejectedExecutionHandlerd
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8| rejectedExecution(Runnable r, ThreadPoolExecutor executor) E37Kug=!

RAYFELETNIE

final void reject(Runnable command) {

handler.rejectedExecution(command, this);

¥

MexecuteF5iERBl, HEIEMRSHFERTIEME LIFLEN, BEMTESE
BRI,

public void execute(Runnable command) {
if (command == null)
throw new NullPointerException();
int ¢ = ctl.get();
if (workerCountOf(c) < corePoolSize) {
if (addWorker(command, true))
return;
c = ctl.get();
¥
if (isRunning(c) && workQueue.offer(command)) {
int recheck = ctl.get();
if (! isRunning(recheck) && remove(command))
reject(command);
else if (workerCountOf(recheck) == 0)
addWorker(null, false);
b
else if (!addWorker(command, false))
reject(command);

ThreadPoolExecutorfZRIAIELE SRR 2 AbortPolicy, X—mERBME X HE R H
E, EAESDIHES, BIEELISHLIETLEEN.

private static final RejectedExecutionHandler defaultHandler =

new AbortPolicy();

e AbortPolicy: ZAIATRHES, EiziH RejectedExecutionExceptionFH ;

e CallerRunsPolicy: RXHHHIZIZE CRKNIT, XKML T —NEEM
Rz HINEl, IO IR AESINIEE ;

e DiscardPolicy: H&EFIES, AR E;
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e DiscardOldestPolicy: RUILATEFZMGHE XA, KEMBAFIRYLEREN L SE—
MESHER, HERIXEHANT. URIITEN, BBABEEXTIE,

ANR_EARUMREEIIANHE, R AEERejectedExecutionHandlerE [ E &l
MRIBEREE, XL, ATRBESAERMALRS, BB SEMES
RS,

(3) RAFIZEIF
ST ESBATINILEP, SRBhIRHT —L%,

o FREXHRITESSEAT

public BlockingQueue<Runnable> getQueue() {

return workQueue;

}

o MBASIRIZFRIESS

public boolean remove(Runnable task) {
boolean removed = workQueue.remove(task);

tryTerminate(); // In case SHUTDOWN and now empty
return removed;

4. MEEEMITESHLIFLE

(1) ZOI{Fiz

ZIOETE (corePoolSize) 218 /J\"&EE’JIVEQHL ﬁt*iﬁﬁzT\zui‘Fﬁ_HT@HQ
PR IE VISERL oL LowCoreThreadTincout NEIUR NS Tet P Lo oF
BRS¢ NS 7 2 S 7f?</b\é£$zﬁ’]u5(g_1L/(Lﬂéﬁz,ﬂﬂ’ﬁ’]ﬁ%ﬂ}

(2) ZARIIEZTE
BATFARIENILIENN TINENEES, MERNSATELREE,
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PR (3271 NV UE bR ESCS maximumPoolSize Earay it MR IEY o1
(ERITSASIZTRITY, BAXTSEEHERIEL,

(3) MIBIEFRITIFLI=E

e TS LS INEESBEd01 ThreadFactory Lo SRAIINREsuEsZEaor
s R A S M ThreadFactory, RIS ERIZIA

P Exccutors . defaultThreadFactory () NREERISIET O GFI-EEREIcls

ThreadGroupfff5t4k (NORM_PRIORITY) , #H#AE<FH ( Non-Daemon)
57 =

B IR E ThreadFactory, fRAIABE X &LFERIRTF. LiRBUNTIFRESE,

fEJavaliy4f2th ThreadPoolExecutor®, addWorker/5 & S &R ARIZET
7E,

private boolean addWorker(Runnable firstTask, boolean core)

{...}

(4) fRiERTIE]
RIERS )RR R AR O AR TE = RIS FTAE 7 R AORT 8],

LT ENULT O S Y EFEPOME corePoolSize SN il (AT 2R OEaly
B [Ty s S, SREREKAL. EATRREIK
5, MERBHHLIEN, BRSNS,

SoEBE=VOEMll keepAliveTime [NESEIZANGEELops SR UL To=k-20 gAY A din
ESEIIIETEEEAESEE allowCoreThreadTineOut pEs@

(6) WFRIE

o IREESMITRIENE: beforeExecute

MR HBIRRIMESERI TR TS ENENE, tEIENBEHIRE
ThreadLocalZ, B84, {RE]LAIET EESbeforeExecute LI iX—HB,
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protected void beforeExecute(Thread t, Runnable r) { }

o IRTEMESMITIREIE: afterExecute
MR HBRINESERITERITIHENNE, (EUEANBESHERARE
%, BBa, {RAIAEIT E SafterExecutesRLIIX— B,

protected void afterExecute(Runnable r, Throwable t) { }

o IRTELITMZIENE: terminated

protected void terminated() { }

(6) ZI=ithRITIHA

BIANBRT, EIREROEGERZE, WASUEIRIEBXERE, MEESEARE
BAlE,

MRIRBESCMEN X O, AAMRPILAET

Z= prestartCoreThread B prestartAllCoreThreads Bt ll=r I eus E5 M

(7) ZAzEURAH!

HEFE AR TELTZEE KT corePoolSizelR BRI ERT, HEGFETHLIE,
H B XN ERERZNZ AT T keepAliveTimeFTig BERIAT K, FBAXFNZT
WERERHEIUR, UREADENTIRRE.

final void runWorker(Worker w) {
Thread wt = Thread.currentThread();
Runnable task = w.firstTask;
w.firstTask = null;
w.unlock(); // allow interrupts
boolean completedAbruptly = true;
try {
while (task != null || (task = getTask()) != null) {

} finally {
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processWorkerExit(w, completedAbruptly); // FmiEE

(8) LLAZHUHERER

LM TEEENRERSRE, XAARFNSNESLIEEE 2 BRITE.
XEZRFBNE, WAREROEEAFLBRZUSMEENAN, 8TWS5R
HEFTIRSRM S, CPURRENIOBRERISFAERAEZER. BHIb, HER%
EILRIR, BEMREEEMESH, BERIRAMIETERISERRERMMA L.

5. S Azt ER A

BAMAFELHIERZME 917286, BidThreadPoolExecutorSEI KRR %%
2R ER TR, MARIEHRZE, ThreadPoolExecutorfd{ERF] £ E &2t
TheKingThreadPool I EE AR —EX,

public static void main(String[] args) {

ThreadPoolExecutor threadPoolExecutor = new
ThreadPoolExecutor(3, 20, 1000, TimeUnit.MILLISECONDS, new
ArrayBlockingQueue < > (10));

String[] wildMonsters = {"#REE", "E¥x8", "IR", "FHFR", "IIE",
NN, “/NERSM, "EFIEM);
for (String wildMonsterName: wildMonsters) {
threadPoolExecutor.execute(new RunnableTask() {
public String getTaskDesc() {
return wildMonsterName;

by

public void run() {

System.out.println(Thread.currentThread().getName() + ":" +
wildMonsterName + "BE4£/&4F");
}

});
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threadPoolExecutor.shutdown();

6. Executorszt

ExecutorsZ2JUCH — Mt ThreadPoolExecutorfiThreadFactoryZi&itH— 1T
HZL, @idExecutors, FIAAEMBIEARRXRBANEIE R, SR, ERNNEERSE
1325 ThreadPoolExecutorfIf3 1S (B IBFEMS LI, HELZN S, SHENLD
TERWTFFIR:

o BIEREIEZIZERIZIEM

public static ExecutorService newFixedThreadPool(int nThreads) {
return new ThreadPoolExecutor(nThreads, nThreads,
0L, TimeUnit.MILLISECONDS,
new
LinkedBlockingQueue<Runnable>());

by

o BIBAF/ITEIENGETE

public static ExecutorService
newSingleThreadExecutor(ThreadFactory threadFactory) {
return new FinalizableDelegatedExecutorService
(new ThreadPoolExecutor(1, 1,

0L, TimeUnit.MILLISECONDS,
new

LinkedBlockingQueue<Runnable>(),
threadFactory));

b

o BIBEFLIEM: XMETENNMIEROLEZL, RFBEESHBIEDSEIES
2, SESITERRE, LRESREFE, MEMBENEEHRZIRITAY,

public static ExecutorService newCachedThreadPool() {
return new ThreadPoolExecutor(@, Integer.MAX_VALUE,
60L, TimeUnit.SECONDS,
=

SynchronousQueue<Runnable>());
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7. &iEithimiz

ER—"BITHEZR, ThreadPoolExecutorBEfEEEthEZ:, EIE, XEAERAIMITH]
BEE T+ 9 UNER, ThreadPoolExecutorti iRt 7T —LE753%, BT XLELESE, il

B] DASREN B 2tz it ) — L B EIRS AR
o FREZERRtAN

public int getPoolSize() {
final ReentrantLock mainLock = this.mainLock;
mainLock. lock();
try {
// Remove rare and surprising possibility of
// isTerminated() && getPoolSize() > 0

return runStateAtLeast(ctl.get(), TIDYING) ? 0 :

workers.size();
} finally {
mainLock.unlock();

by

o REVERLIELIZENE

public int getActiveCount() {
final ReentrantLock mainLock = this.mainlLock;
mainLock. lock();
try {
int n = 0;
for (Worker w: workers)
if (w.isLocked())
++n;
return n;
} finally {
mainLock.unlock();

by

o FHMmALIEM
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public int getLargestPoolSize() {
final ReentrantLock mainLock = this.mainlLock;
mainLock. lock();
try {
return largestPoolSize;
} finally {
mainLock.unlock();

}

o FRIEIEMPRIES ZE

public long getTaskCount() {
final ReentrantLock mainLock = this.mainLock;
mainLock. lock();
try {
long n = completedTaskCount;
for (Worker w: workers) {
n += w.completedTasks;
if (w.isLocked())
++n;
b
return n + workQueue.size();
} finally {
mainLock.unlock();

by

o FHEIEMPETRRIES B E

public long getCompletedTaskCount() {
final ReentrantLock mainLock = this.mainlLock;
mainLock. lock();
try {
long n = completedTaskCount;
for (Worker w: workers)
n += w.completedTasks;
return n;
} finally {
mainLock.unlock();

by
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=

J

. WNEISRARIE R (E R AZ R R IF 2 1R

1. LA ERA X IR T

ERGEMNERTESHTLL, AMRXTRERBNTE, SEMTLETIITH
EFRER, A —LEERRNANEREI

o ZREMRETARTITNBAEE., MREFHNEENELS, BARBIPLIE
BEZM, BT MNARRNEMNERE. MURELREHNEERERET D,
A T RETT A T R TNAARY £ BERVIR T ;

o MEMBLIERM, LGP HAETRESD. LW, ETMESFEHI—
MESER, BANRBLEIERATHFENBTES, SBLEATALAEBRES
[BITFEMRE;

o NIMESEIRATIRFERIT K., ARESNTIETH, SMERLEAZRBATIRINES
2%, A, AT ERIMNIEEEZENEE K, MAIMIRERAKFFRIE;

NTRREXEXRNRE, MERBLSELNRENSHE, NIBIMNL, EIE
N L4, &IFEM—REME,

2. BB LI EF RS

H=ABITExecutorsBIZ A IELLR A 1E, {BEEExecutorsiIFiRFEik T —EEENS
BT, MXLESHTTFEREREXEE, RUN T BREIExecutorsA 7 fEM
HIRMER &R, FiIUFEE T ThreadPoolExecutorfiii&ES B 10138,

3. REBRIEATTFEAT

MEBINERIRINE, REZIEEAREE R R (ER T RNTIRERES, 8,
ExecutorsfnewFixedThreadPoolfff{£FE#Y.,2LinkedBlockingQueue, EXBEH
JRRD,
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INGS

M ERMEXTFJavaLfZBtHNENE . EXRXESR, HITHE T LN ALS
5. MOARKERE, HFEIHET —PEER, MBEELELM RN HE T Java
Ry F2it ThreadPoolExecutorfSEH], BANXERMKEIRRA, (BEEHTEEM
BREAB T 2, MAE—RXEFEIREN, NENIEERNSKREES
EEananfe RS IZ P FE . WEREXA%IENE.

AGZERELZELAANZ—MHBINGE, BIRBARSTRENEIN, FTEREERIR
Ry, BIEMEZOANRE, REHFRAEJavafayREH, Wit—k, &
EMNEZEERE, cEFZEFRRBIRITZE.

RSBk

e BE: IJRREENAEKRIES,

ERFEIESSERTH

¢ https://stackoverflow.com/questions/5483047/why-is-creating-a-thread
-said-to-be-expensive

e http://tutorials.jenkov.com/java-concurrency/thread-pools.html

o IEEEH: https://juejin.cn/column/6963590682602635294

e github: https://github.com/ThoughtsBeta/TheKingOfConcurrency
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MA02: omiaZ-AEMERERA

IR fZForkJoinPoollJiR 5|2

OUFRR (EEHEIR) , AXZBEZRIINEFRIE5RE, EATHIE2R.

FEL—BXER, B1%3 7T %2 MThreadPoolExecutor, B iEid X {EZATIFILE
FENEWEESI 7T HLESHLIE, 78, ThreadPoolExecutor M- NERERY
Re: —BLENAKES#HITIRY, WFEMESREHREENT, Z2IFS
FEMEASIHRREESHEERFIERL. XATRIBESZIMESHORITRE, B
EeHATEPNE—2WEREER R,

X No) s, AXENENZaForkdoinPool3 H TEAIE R, TEANX R, &
ITEEEMDBEEFANE, 1EERKForkJoinPoold B E XS, &5
BEFEANERJavarh EIEfRForkJoinPool IEIEFI A,

ANXKLA27F, RIEBRK, FEREENEZIEEERBERNDHLRE.

—. 8B ES5Fork/JointE L,

EHEITER, Fork/JoinEXFFATFIARESHNHTITE, BETBEFNAIRT
SRR, BRERHITEH. URMNEEBRB LE, Fork/lonHAEZ, H
KEEDBEE (Divide-and-Conquer) HIRN .

DaBEIEREARBEER— TR AINNE) @D BAK T RN Fa)RR, XL
FRIFEEMRIBSRERERER, Kt FoENE, MAFRIREE, -
DREIERNT R

o (1) IR RKERREIBL DS TR NIEZE )
o (2) REE: SFRBEKDEEB/NT, RRERNTIERR
e (3) &HF: RRERMIENR, RKFRIBMOEEZRESFHIIRCITEAIEE
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&I FFit &

Join

Fork/JoinX SR D I GREH IR EULL, PTLAA TERIERERR:

solve(problem):
if problem is small enough:
// WMRES BB, RITES
solve problem directly (sequential algorithm)
else:
/! {FDES

for part in subdivide(problem)
fork subtask to solve(part)
/] EBFHE
join all subtasks spawned in previous loop
return combined results

FrIA, IBfEFork/JointEBYFIForkJoinPool&fgith, BAEBIERELN ENEENBEN
B, RNEXFAEIFRAForkdoinPool g R & XM & A —FhAgSCETFI N
F.

Fork/Join iz 85 {58

REBEEHRIRFIIREH/EE->LM->RE B, £ 7 TFork/JoinBB 2/,
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G BE—MIEF I —TRecursiveTask, X4 0] AE {43 Fork/Join
K%,

1R AEMTEREY, TEMTR TR ZENEHM, Eal1~n2ZERH:

14243+...4n

NTEERXN AR, Ff1E132 T TheKingRecursiveSumTaskiXMZiZE, EWHFET
RecursiveTask. RecursiveTaskgForkJoinPool P —F{E3 KBS {RE B A WF

THRRE, RXZBIFAERA.

TheKingRecursiveSumTaskHE X T {EE 1T EAE LESEE
[ sunbegin G sunnd IRIEEN il threshotd DY Tt
¥ coonute |

public class TheKingRecursiveSumTask extends RecursiveTask<Long>
{

private static final AtomicInteger taskCount = new
AtomicInteger();

private final int sumBegin;

private final int sumEnd;

VESS

x ESFRDEE, SESRIKTZEN, #1TiHFo

*/

private final int threshold;

public TheKingRecursiveSumTask(int sumBegin, int sumEnd, int
threshold) {
this.sumBegin = sumBegin;
this.sumEnd = sumEnd;
this.threshold = threshold;
I

@Override
protected Long compute() {
if ((sumEnd - sumBegin) > threshold) {
/] MTEBZENEBERTEHE, FOES
TheKingRecursiveSumTask subTaskl = new
TheKingRecursiveSumTask(sumBegin, (sumBegin + sumEnd) / 2,
threshold);

TheKingRecursiveSumTask subTask2 = new
TheKingRecursiveSumTask((sumBegin + sumEnd) / 2, sumEnd,
threshold);
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subTaskl.fork();
subTask2.fork();
taskCount.incrementAndGet();
return subTaskl.join() + subTask2.join();
}
// BERITES
long result = 0OL;
for (int i = sumBegin; i < sumEnd; i++) {
result += 1i;
}
return result;

by

public static AtomicInteger getTaskCount() {
return taskCount;

¥

FE TEARBES, HMIRENITERXE{E0~10000000, HitHEAITEKEIE1008T,
BHESHITHRD, RAHFRBIREN16.

public static void main(String[] args) {
int sumBegin = 0, sumEnd = 10000000;
computeByForkJoin(sumBegin, sumEnd);
computeBySingleThread(sumBegin, sumEnd);

}

private static void computeByForkJoin(int sumBegin, int sumEnd)
{
ForkJoinPool forkJoinPool = new ForkJoinPool(16);
long forkJoinStartTime = System.nanoTime();
TheKingRecursiveSumTask theKingRecursiveSumTask = new
TheKingRecursiveSumTask(sumBegin, sumEnd, 100);
long forkJoinResult =
forkJoinPool. invoke(theKingRecursiveSumTask) ;
System.out.println("
System.out.println("ForkJoinfE&#H{Fon: " +
TheKingRecursiveSumTask.getTaskCount());
System.out.println("ForkJoinit&EZR: " + forkJoinResult);
System.out.println("ForkJoinit&E#EAt: " + (System.nanoTime() -
forkJoinStartTime) / 1000000);
¥
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private static void computeBySingleThread(int sumBegin, int
sumEnd) {
long computeResult = 0 L;
long startTime = System.nanoTime();
for (int i = sumBegin; i < sumEnd; i++) {
computeResult += 1i;

¥
System.out.println("
System.out.println("824i211E545%: " + computeResult);
System.out.printin("S®2L&REITEFEN: " + (System.nanoTime() -
startTime) / 1000000);
¥

BITERWT

ForkJoinfE551k%: 131071
ForkJoinit&453R: 49999995000000
ForkJoinit&iEAT: 207

BEFEITHEER: 49999995000000
BLEITERN: 40

Process finished with exit code 0

MITEERFAINEEI, ForkJoinPool 2+ #1T 7131071 RMESIRY, =ZRMIT
H 458 249999995000000, FEAT207=ZFD,

i, BOBREIBEE 2 AT, ForkJoinf9FH1TitERVEERT = IALL PIRTR T 22
HERRBIBTIHESE! SCafE, ¥FForkJointytRERIER, HITRERBNEIHA,

=. ForkJoinPooli%it5 B0t

f£Javad, ForkJoinPoolZFork/Joint&EBIRYSLIN, FJava73| \FH7EJava8H 3TN
Fi. ForkJoinPool R IFEHMEIZRERRES, HIRBIREKXLEESHD HNE
BRI FES, XEFFSEIEHEForkJoinPool AERHY T EA&FE sk HTHT, HBET
1ELLTE 2 (B A DAZ3 BR{R L 2 [BIRO1ESS

EIEZEOSSI MM FE xR L, ForkJoinPoolflThreadPoolExecutorZE{l, #FSLIN T
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ExecutorfllExecutorServiceiZ [, H 4+ T AbstractExecutorServicettizE, MEE
KB b, ForkJoinPool EEHMI{ESSKEL: RecursiveActioni]
RecursiveTask, Ef14¥FFForkJoinTask. tHx xR T EFAR:

A RecursiveAction

\/\

A RecursiveTask E A ForkjoinTask D . Future

A CountedCompleter

0 ForkJoinPool [: A AbstractExecutorService |> . ExecutorService D . Executor

f#1ForkJoinPoolBRIBHAANE H, BARTRIBRBIRNESR, (BEIIN EEERN
SBRAEZL, MEFoRBEANEE—RR, MMUABREHNEENRBENINLR, SARH
RNEN, ATXH, BIREENTBEZONESRRMAITRXIIE DR
i3, EhRIEE BRI UBITHIEL,

1. #3i&ForkJoinPoolfd) A RE A R

ForkJoinPool A MILSE, ATEHIAIENRIATR. THEZENEIE. &
BLENRNEES., STHERANT:

N

o ERTEIEHERY: (5 H1T43 (parallelism level) , ForkJoinPoold§4R
BXMNMEE, RELELENHE, WRRKEENE, BE
B Runtine. gethuntine() -avaitablerrocessors() LTI TIE

Sl ForkJoinWorkerThreadFactory factory BESOCNIIRorenlfEE57 50 M=
Wi factory3R eI, I8, XEFEXINE
ForkJoinWorkerThreadFactory, MA@ ThreadFactory. d1R{RAIEE
factory, ABANEHERIARIDefaultForkJoinWorkerThreadFactory 1135 4572 RO Bl
ZIE;

3l UncaughtExceptionHandler handler Bt ISEE NSRS ool
LN, BHRIZENGIEZENE;

e [INIERIEEY: MBFLEE, (AR EBERERSENIRE, BH
SRt a0l SER(Z =Wl asyncMode ? FIFO_QUEUE : LIFO_QUEUE B
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asyncModeytruelly, F{ERT#H LAY, M falseldN{EME#HTHAIE
Lo

B4 FENAMZIO0ZEL, ForkJoinPooligfit T =MH9iE 0, (ERARRAIARYE
BREFEEDPI—M,

(1) B—: BNATLSWIE

TEzZEA R, MEBIREEMSE. ForkJoinPooli$1RHE S RTAME SR M E KR
B 1THE, HMERBIANEEWEL] . TH#E,

public ForkJoinPool() {
this(Math.min(MAX_CAP,

Runtime.getRuntime().availableProcessors()),
defaultForkJoinWorkerThreadFactory, null, false);

}

(2) A BEHTEEIE

TEizEA R, RAILMEEHTHE, UEARUHTEMERNEN A, EiX
FiIgER, FTRAIMETSmLERNBE.

public ForkJoinPool(int parallelism) {

this(parallelism, defaultForkJoinWorkerThreadFactory,
null, false);
¥

(2) A= BEXZESEHWIE

M s S XA E T XIS, EAFREEMENZOSE ., R TEEN
hEBForkJoinPool, ZBIX{RERXMHERR .

public ForkJoinPool(int parallelism,
ForkJoinWorkerThreadFactory factory,
UncaughtExceptionHandler handler,
boolean asyncMode) {

this(checkParallelism(parallelism),
checkFactory(factory),
handler,
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asyncMode ? FIFO_QUEUE : LIFO_QUEUE,
"ForkJoinPool-" + nextPoolId() + "-worker-");

checkPermission();

2. BRBRERAFEES

E551R 3 2ForkJoinPooltUiZBEEN 2 —, HERRMESHRE=MAE, WTER
&P

M3Efork/joinZ& 21

Mfork/joinifi
Fe
RRETNIT execute(ForkJoinTask) ~ ForkJoinTask.fork()
EHEFHIREG invoke(ForkJoinTask) ForkJoinTask.invoke()
R HATIR ForkJoinTask.fork
s mjﬁﬂy submit(ForkJoinTask) . 0
FutureZ& % (ForkJoinTasks are Futures)

(1) B—EZOAE: invoke

invokeZX BN 75 A R ForkJoinTaskZ R BUMESS, AERESHITERE, RENZE
ZR. MRRERZNESEnUl, FMEHZ=EHRE.

public <T> T invoke(ForkJoinTask<T> task) {
if (task == null)
throw new NullPointerException();

externalPush(task);
return task.join();

(2) BN AE: execute

executeZKBIWHAERRIES G, FT2REIER, BINEFEMZ, ForkJoinPool
MY IR R ForkJoinTaskZEBUESS, 1R IFHE3X CallablesiRunnableffss, Atk
Rl A& {E BB I A Executors— 1 {E A ForkJoinPool ,
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=X, Callable8fRunnablezkBUESSZHY, FikimAForkJoinTaskkEY, BARILA
BEISRRNEXRE, BBa, XEESTEEZRRKRForkJoinTaskFEEH AKX
AE? 2B, XRETF, BFESEARYSH, MURXRESTIEREES
o XFEEE, DA AREES ST RAFAFEEERF .

public void execute(ForkJoinTask<?> task) {
if (task == null)
throw new NullPointerException();
externalPush(task);

}

public void execute(Runnable task) {

if (task == null)
throw new NullPointerException();

ForkJoinTask<?> job;

if (task instanceof ForkJoinTask<?>) // avoid re-wrap
job = (ForkJoinTask<?>) task;

else
job = new ForkJoinTask.RunnableExecuteAction(task);

externalPush(job);

(3) =XKL E: submit

submitzEBIAY AT T =ML BIAY(ESS123S: ForkJoinTasksEEY | Callabless B

RunnableZt®!, FIE{ESE, J5iREIForkJoinTaskEBIRNER . WRIBAIES
=null, BMETEHSRE, HFEITSATERTINTIE, BhBESERR

™ o

public < T > ForkJoinTask < T > submit(ForkJoinTask < T >
task) {
if (task == null)
throw new NullPointerException();
externalPush(task);
return task;

by

public < T > ForkJoinTask < T > submit(Callable < T > task) {
ForkJoinTask < T > job = new ForkJoinTask.AdaptedCallable
< T > (task);
externalPush(job);
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return job;

by

public < T > ForkJoinTask < T > submit(Runnable task, T
result) {
ForkJoinTask < T > job = new ForkJoinTask.AdaptedRunnable
< T > (task, result);
externalPush(job);
return job;

by

public ForkJoinTask < ? > submit(Runnable task) {

if (task == null)
throw new NullPointerException();
ForkJoinTask < ? > job;
if (task instanceof ForkJoinTask < ? > ) // avoid re-wrap
job = (ForkJoinTask < ? > ) task;
else
job = new ForkJoinTask.AdaptedRunnableAction(task);
externalPush(job);
return job;

3. ForkJoinTask

ForkJoinTask:ZForkJoinPoolfJ#zih 2 —, ERESHIITRREE, EX TESH
TIRNEFEENFEDZE, AXFENRFIREMEEIS®EEII, ER—T
M%ZE, ForkdoinTaskbIITHBEREMNTLIE, BEERNREE, ANEREIFEC
HEI TR R S IE R ITEER S .

EHEANIZIT E, ForkJoinTask4#& T FuturetZ, FRIAAIVEHEEERENMN
Future, Ef1ZBIAXARU FEMR,
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A RecursiveAction A" ForkjoinTask
1% compute() ® cancel(boolean) : boolean
© exec() : boolean © complete(V)
e getRawResult() : Object 24 completeExceptionally(Throwable)
© setRawResult(Object) \B doExec() - int @ Future
© setRawResult(Void) “ exec() : boolean
b fork() : ForkJoinTask<V> _(> e cancel(boolean) : boolean
bt get() : V & get(long, TimeUnit) : V
A RecursiveTask /V s get(long, TimeUnit) : V b get() : V
e invoke() : V
¢ compute() : V o join0 : V
2 exec() : boolean e quietlyComplete()
setRawResult(V) o quietlylnvoke()
b quietlyJoin()

(1) fork5join

I AON B IR = ForkJoinTaskE Z ZForkJoinPoolltxi %, EEETEN
ESEER, —TRTESRER, —THTERIREL

fork-1g3X1ES

XY =B T a U aiE SIS TR PERES, il ESUREITBS
TR I8, FRETHEMLBINGE, ESRSAESECED
BN fork () EEloMERSINENETAnnE 0 fork () RIS EIE 7 ESuga S
BX,

MFIBHRE, R YBIL%IEEForkdoinWorkerThreadZ£E! | JEEMNIZEIZNES
BATI, BTN commonZizBaIESATIF, X FcommonZEizith, BESEN

22
zno

public final ForkJoinTask<V> fork() {
Thread t;
if ((t = Thread.currentThread()) instanceof
ForkJoinWorkerThread)

((ForkJoinWorkerThread)t).workQueue.push(this);
else

ForkJoinPool. common.externalPush(this);
return this;
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join-REVMESSHATER

BIE, RELMETNET IO ERES. BAME, RN INE
SIS E B S AT R,

BRI, SRR LA ERIN A TS TR THREER, WED

=M join() [olEANPEE=EE] dodoin() DSl doJoin () el EEIRsd e
£, EREE—T.

public final V join() {
int s;
// ANRIEAdoIoiniREIRIFENORMALIRE, BIREFE
if ((s = doJoin() & DONE_MASK) != NORMAL)
reportException(s);
// EEBRITER, RERIQESR
return getRawResult();

}

private int doJoin() {
int s;
Thread t;
ForkJoinWorkerThread wt;
ForkJoinPool.WorkQueue w;
//ARETH, REYRE
return (s = status) <0 ? s :

//MRKRTERE Lai&%iEEForkJoinWorkerThread, MIMiZ&FEHEH
workQueue, HEHIGHAItaskEXHAIT. MRAITHER BT, MHREMRTS; &
m, FRHEIZIE awaitloin AR} ITHRS

((t = Thread.currentThread()) instanceof
ForkJoinWorkerThread) ?
(w = (wt = (ForkJoinWorkerThread) t).workQueue).
tryUnpush(this) && (s = doExec()) <0 ? s :
wt.pool.awaitJoin(w, this, @ L):

// B4 2dEForkJoinWorkerThread, JAAexternalAwaitDone5iEZ1F

externalAwaitDone();

}

final int doExec() {
int s;
boolean completed;
if ((s = status) >= 0) {
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try {
completed = exec();
} catch (Throwable rex) {
return setExceptionalCompletion(rex);
b
// PTG, RIRSIREFINORMAL

if (completed)
s = setCompletion(NORMAL);

by

return s;

(2) RecursiveAction5RecursiveTask

A RecursiveAction A ForkjoinTask

3% compute() cancel(boolean) : boolean
<o

exec() : boolean complete(V)

e getRawResult() : Object completeExceptionally(Throwable)

- setRawResult(Object) M doExec() : int o Future

@ setRawResult(Void) “ exec( : boolean
© fork() : ForkJoinTask<V> _|> b cancel(boolean) : boolean
g get() : V 4 get(long, TimeUnit) : V

A RecursiveTask /7 2 get(long, TimeUnit) : V g get() : V

e invoke() : V

¢ compute() : V o join() : V

b exec() : boolean b4 quietlyComplete()

b setRawResult(V) o

quietlylnvoke()

quietly)oin()

fEForkJoinPoold, ERMNBMMESEE: REIGRNAFREIGERN, XAHH
FThreadPoolExecutorZ 42/t —ENY, NMNAIFTED 5|

= RecursiveActionflRecursiveTask. MEEFRIAEEZI, B4 ETF
ForkJoinTask.

RecursiveAction: F4&RiR[O]

RecursiveAction T 1B AMITEAFTEIRLOIZERNES, LU TEMNAIRMEERN
BRI FBiZe. E{FEHRecursiveActionld, {REBEHERFIIMEIZOS

X conpute ) |
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static class SortTask extends RecursiveAction {
final long[] array;
final int lo, hi;
SortTask(long[] array, int lo, int hi) {
this.array = array;
this.lo = lo;
this.hi = hi;
}
SortTask(long[] array) {
this(array, 0, array.length);
}
// TR RE
protected void compute() {
if (hi - lo < THRESHOLD)
// BEHRIT
sortSequentially(lo, hi);
else {
/! H{DES
int mid = (lo + hi) >>> 1;
invokeAll(new SortTask(array, lo, mid),
new SortTask(array, mid, hi));
merge(lo, mid, hi);
¥
}

// implementation details follow:
static final int THRESHOLD = 1000;
void sortSequentially(int lo, int hi) {
Arrays.sort(array, lo, hi);
b
void merge(int lo, int mid, int hi) {
long[] buf = Arrays.copyOfRange(array, lo, mid);
for (int 1 = @, j = lo, k = mid; i < buf.length; j++)
arrayl[jl = (k == hi || buf[i]l < arrayl[k]) ?
buf[i++] : arrayl[k++];

RecursiveTask: R[EO&ER

RecursiveTaskF T I TEBRELRMES, LANETAABHIRANT
R R R DRI 2 SRR A5 R . 7E(EMRecursiveTaski, {Rts
e RIS EANYshes compute () |

217 /303




1&1ThR7:202206.1.A

class Fibonacci extends RecursiveTask<Integer> {
final int n;
Fibonacci(int n) { this.n = n; }
Integer compute() {
if (n <= 1)
return n;

Fibonacci f1 new Fibonacci(n - 1);
f1.fork();

Fibonacci f2 = new Fibonacci(n - 2);
return f2.compute() + fl.join();

(3) ForkJoinTask{EMHFEHI

BATERLEGSET, ForkJoinTaskn] ABITESIFENANIRSMITHR, BEEE
BIENEEHIEESFIENIES . ForkJoinTask7E{E AN EEEiC—LEfREl, i+
BXERHITESESHEREES|IKAE,

At AR 43RNE?

XZRFN, ForkJoinTaskEiE@E A TAHRITEES, BMEHRBTTE, TET
RPN REBEMIN, WHNERBKRH, RAIMESR, MRRENESTHRIFD
HYFESS Z BRI e XSS aR M EFR E A EL, AR EFNERE.. . BTF4h
BEREBEANT, INEMREISHRESHITHIERRIE S ERRETHE .

FIA, EEAERT, 1R32E|IForkJoinPool REY(ESS M G 1TREZEI/O, DA% HIN
AAEERNEIMER. SR, XHIEZENTR, ELERRE A NEXFERPIE
ZRIForkJoinTask, RN IMRBRTHESNRMMER, ERRNHIEZXIE,
IS UEAERGR

4. TIERASIS E55%5

BIEE2Zi5%3, ForkdoinPool5 ThreadPoolExecutorg MRAAE Z 4 ET,
ForkJoinPoolZES I\ THESHEIRIT, ERfEMRERIENXEZ—,

ATESHE, REER, MEATFEAGEMEICEENINIRIATIPEHEES.
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BIABRT, TELEMEBCHINIRATIRIAEFBEREES . B2, HBECES
NEN, SRS MEMEITELENIHATINEERFIRIES . XM HE, BARE
R > T AR R FESRIATRE .

ForkJoinPool I AEB D 1R1EES & £ ELEZIEXRAS (work-stealing queues )

H, ZIAFIHMNEREWorkQueueSEHl, HL, XM AIIBARHAMEFZY, ER
DequesH4SHAR T, BIZIF=MiZEA X : push. popHlpoll (tBFRAZEN) .
24K, TEForkJoinPoold, PAFIAIEZENEEHEIAR, RSN XEEMERR
B&i2AA, MMM Et&TRER, ROiER, RN AEREAES
M, MBE=MAZENEN T HEIARGREISZHAN, ESHMEXEE, 7
DA THEHIXIEEIRR R, X0EE R IR :

‘ﬁﬁi’ IIIIIIIII

IRHES

3*“7 (pop)

(take)

EERs o EEeR

(submit) — > o b (work stealing )
ﬁﬂﬁ:\\\\ /' HEES
(take) Z (push)

EHES
(pop)

HEER, ESUFIEE...

BIXE, FMHRRERER0E: AMtAaTFEERELSEMECRLERREES? B
tA2EZ#Figit? BRLENIPFEHERKNESHETEERTEXG?

ERIATEREREN . FEMNEEFRRZENT REMEEE, BIInRiEERE
EIRRAES, ATLAEMNZERNYRECPUEEFHMNNE, XH#CPULIBRERER
—&, HR%ZﬁﬁLMM: ERIRENESS, MEATIRRLEEZENTFAIE, R
ARMMN—TEDEES, %E’J_Jﬁ‘éijt?ﬂ%,

Jtl:% ZFENRITER—MER. ATESEUSEIRY, BAIIFRIBNES TR
BERIERAK, ERENARERAERSE, MERNEEMNENER RN ES:
EJZJ@’*:“*.LEE&?(E’JE“°
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5. ForkJoinPoolll5 1=

JF—PELIEZESRIR, SCATHE T fiRForkJoinPool I NENIAS 2+ o N ER., H
Itt, ForkJoinPooligft T —LEEAAE, BT XLERE, AN THEIAFINIIES
2. ESVEFE)

(1) FKENETTRERIEIE D E

public int getRunningThreadCount() {
int rc = 0;
WorkQueue[]l ws;
WorkQueue w;
if ((ws = workQueues) !'= null) {
for (int i = 1; i < ws.length; i += 2) {

if ((w = ws[i]) !'= null && w.isApparentlyUnblocked())
++1C;
}
b

return rc;

(2) FEGERERENE

public int getActiveThreadCount() {

int r = (config & SMASK) + (int)(ctl >> AC_SHIFT);

return (r <= @) ? @ : r; // suppress momentarily negative
values

}

(3) #I#rForkJoinPool2 &= #

public boolean isQuiescent() {
return (config & SMASK) + (int)(ctl >> AC_SHIFT) <= 0;
b

(4) FREVESHEE=E

public long getStealCount() {
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AtomicLong sc = stealCounter;
long count = (sc == null) ? @ L : sc.get();
WorkQueue[] ws;
WorkQueue w;
if ((ws = workQueues) '= null) {
for (int i = 1; i < ws.length; i += 2) {
if ((w = ws[i]) != null)
count += w.nsteals;

¥

return count;

(5) FREXRAFIRRIESSEIE

public long getQueuedTaskCount() {
long count = 0;
WorkQueue[] ws;
WorkQueue w;
if ((ws = workQueues) '= null) {
for (int i = 1; i < ws.length; i += 2) {
if ((w = ws[i]) != null)
count += w.queueSize();

by

return count;

(6) FMERRMIESHE

public int getQueuedSubmissionCount() {
int count = 0;
WorkQueue[] ws;
WorkQueue w;
if ((ws = workQueues) '= null) {
for (int i = 0; i < ws.length; i += 2) {
if ((w = ws[i]) != null)
count += w.queueSize();

by

return count;
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M. Zi5ForkJoinPool#commonPool

£ EXXAHERRITERS, RAfEERfESZ A EEEIcommonPoolIZE. &
ForkJoinPool?1, commonPool2— HZE/), SN, HBEEXMERR
ZFEHTHNg, Java8aiCompletableFuturef13#4Ti% (Parallel Streams)
RANEE. ™2, {EACompletableFuturelI{RAEILAIEE B 2 H& TS, (E2H
ITREERARIAT, XUEERNEZGIMS ., I AXARIE?

ForkJoinPool#iJcommonPooliZit ¥R 2N T R REFRMHNEELIE, 11—E1F
SHAR—MEER, SRR HCIRLEMER RN, A, NEHLER
EH'%, commonPoolfE ELEtH= TSR BUAZILIZ M ERMNER, B2, WMRMR
RESHIADZECEE, BALHMREBERAEHNME, EREFASEBRERETR, 2
M2, H{REAcommonPoollt, EREEELXEHMTSERT .

1232 EIForkJoinPool FRIES — R B M ITHREMPEERE, ZR— TR,
NARSLHEERXTHZEEN, BARRLMET TASERE, tlEtrE
ENTHERES, BLAERFEF? ERIAARE, BETEENMBAIEWKMEE!
gk, BTNMAHEHIEERIESHKR, ERXE, WTJava8hRrHTRaE
A, MHNZESEEST.

BEABEXMERLER? ERXEZER=REFERcommonPool, #BESZEIGTT
FEEESE, NWHAIEMIIMNEZD, MAZNEMIORIFES, URXRYT
%&O

FH . ForkJoinPooll%8E1¥(dL

797 Mt ForkJoinPoolkYERE, FMl T —HESM. JFIENELIN, SLIH=4HiH
17, AT RAGILBHNSIEEN, BHINIYEITOR, BRERENTFIIH,

o XA AXE—MoIRAINE;
o XINIFIE: Mac;
e JDKhg7: 8;
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e {59 IREIE: 100
LINGRUM T AREEAR:

1000 R ERT (F 1000000= 5 FERT (= 10000000002 4%

AR ) ) (Z7)
25

Fork/Join  B4fE  Fork/Join  B4EFE  Fork/Join B!
1 4 0 34 5 1157 313
2 3 0 34 6 848 344
3 5 0 16 9 1069 325
4 4 0 &5 8 955 307
5 5 0 30 22 922 385
i 4.2 0 29.8 10 990.2 334

MR (0FFRENED) FE, ForkJoinPoollIHEAEE AN ST E
B OXROER, UFERIRE. REN AT, HASKHE

AEIFF, ZFANSEMXNLFERMBNER, HEERETESFESNAED
W FEEERWRS, ESFDEENN100, SEFork/JoinfEit &R HIIAEM
ESHOE, BMEESINAE, RENESHEINEELEFETIIINAR
EI\JO

A0~10000003KkF1 045, HIEFEM1001EFZ 1000000, HERERWM T, 7N
&3, Fork/JoinBIMBMMAILLEFRT

ForkJoinfE551Fk%: 16383
ForkJoinitEZ4& R : 499999999500000000
ForkJoinit&EAT: 143

BHZITRER: 499999999500000000
BEEITERN: 410
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B4, BIBYET, WLERZRSHNMFork/JoinfY L EENE?

RIBLIOMSLIE, ESE28. RESHITRRURHTHHR=ZMEEE. PR,
H{R{EAFork/JointEZRAY, (RB/BEIZRIFMEX =185, RIFEETRLUITLETF
i, TERRREATETFREA.,

I
M EFtEXxFForkJoinPoollI £ EANZS ., Fork/JoinE2—FETFHAEEWRE, &
HEGEBTEAISHAEEEENME., ERERNRATEST TR A E:

o IS5 KBARNESDEIMENIENIVES, ILEZSHNEES ST,
e ESHE: BIESHMW, RoOMANBAZTRNEE, ARDRE,

fE{EMForkJoinPoolf, FEYFFERMESHIRERSNARBITERE, B
REESZS ALK OIREHEIRORMN, XETZRIENMHE, MRIMEEE
BES, BARFTREBEMMERARL R, BAForkJoinPoolthgEAMEREZESSRIUE
55, BRAgESTRERNEEMAR,

mMEMERERHE, EIAMREIFork/JoinfVIEREAH N ETTAEENNR, MEFEIRETENI
IE—EEZiER, BUHENLESERESE,

b4k, ForkdJoinPool &A1 T commonPool, {BETFEENNKREZRE, TNEFE
Fs21EEA,

IEXEILEER, REMXLET—HE

7S ol R G

o IF: {FMAForkJoinPool LI ListENABHEF .,

ERFEIES SEHEH

e A Java Fork/Join Framework (Doug Lea) : http://gee.cs.oswego.edu/dl/
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papers/fj.pdf

e Java Fork and Join using ForkJoinPool: http://tutorials.jenkov.com/java-u
til-concurrent/java-fork-and-join-forkjoinpool.html

e |ntroduction to the Fork/Join Framework: https://www.pluralsight.com/qgui
des/introduction-to-the-fork-join-framework

e The Unfairly Unknown ForkJoinPool: https://medium.com/swih/the-unfair
ly-unknown-forkjoinpool-c262777def6a

e A Java? Fork-Join Calamity: http://coopsoft.com/ar/CalamityArticle.html

e IEE£EFL: https://juejin.cn/column/6963590682602635294

e github: https://github.com/ThoughtsBeta/TheKingOfConcurrency

225/ 303


http://gee.cs.oswego.edu/dl/papers/fj.pdf

1&1ThR7:202206.1.A

th403: HIR#H B -4HEN
CompletableFuturefS3FLE L It;

FOUSFR (EEZEHEIR) , AXZBIEZRTINEFRIFE26R, fEATHIEIR.

MJava8Fia, JDKE|IANTRZHAMEY, BiFlambdaRir. MLITEE, UK
A FrE ¥R ICompletableFuture. % FCompletableFuture, {REJEEESCoEXAE
ZlFutureiZzd, WFEFHNIHAFEE, fEThreadPoolExecutorfllForkJoinPoolF#R
RTENSF ., MRMAITERBNEEAE, FHAIERNNEIMEXE.

Futuref 2O XAGHAE R, FRAERMRAEE, B0

Y IS 5. A, FutureEBBSB T EAREAHESEES
KENAFR., EREEGRT, FuturerlBEERERNINTE XK, tEBENLTEEL
FutureSEIIX H & (E5M%RHE. A, ZFizHE, AXMENEB
CompletableFuturedfi#h T Future Z A EIIANEZ 4L, EREERAIMMNREZIE, X
M EARN N LEIXCompletableFuturefIR A ,

EXBYER, HIVGEEFutureflLLFEi, #R1TCompletableFuture5 FuturefyA~
B4k, UREMZOEENTI&ESK.

—. IEfF#CompletableFuture

1. Futuref/5FE 14

MARLE, FutureRF— P RsitEnsR, ced T EeenitEs
ZeasR, HEEtEsRE, TNECEEE S SRRIGHESR, RSt
B, FuturelSEEMERMBLIEN. B2, CHASHRIGEESTSRE:

o HEMITZAES: Future RIBMH T get(HIEFIRIMER, HEZMBEN, M
A, BRT FERAITfE;
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o TENZMESHITHN AR WRFRFEETEESTEHRENITIFENE,
EEan & R4, 1BFutureZli& A IRIEHIXIERIBE S ;

o TEHEBSZMES: WRIREITT10MES, HBHEAEENESHITERER
ITSERNE, BB ATEFutureRIXEFEER HAY;

o RAREAE: FuturelROHPIRAXTEEUENS A

2. CompletableFuture 5Futurefy4~[E

T Eathi, CompletableFutureZFutureiZORYY BHIIL3E, CompletableFuture
STEEMMAR R T Futuretg O, HEWEM E#HITT ESHYT E, STEM5RNT Future
AR FFR )R, B RHEERZE, CompletableFutureSEM T IHESAI4RHEBES .

SENIXINEES], A TR ABEARARABESIETINE . MUREFN, MEF
EE LR, XWENRENKRDEEN. MEMNMTE, =78 CountDownlatchE T
BEMAMUTIESRHEE, BEEERXNEENIE, NMUFETES N BEEDEF,

3. CompletableFuture#J{fi&

LR, BEARN—N, BEZACompletableFutureftb#HFE M, FEAIAR@ET—
15 TE W17 = SR8 CompletableFuture i %,

REFEHE, EEHREFRANEM=ZR (B) 7, EEHMEERZ—, WBEMEK
PEB—4, ERXR, BSminEd Rt/ NV EVIFEptpitER, HMTXERIAE
REESEEMPR—KEE. T2, BCMSHRETEN, HNSYIRIRTET
i, EBE—ERGN231EBYRTNEU, NSUERNER, BEAEZETSE
AN FRERE, RIRI!

FEXTERER, 8/1AMNE: RESV. FTHRREE2. ITHIREESARIT HiFREE1.
(i 17] L@ T CompletableFuture 5% =, 18 B SR R IR X LE RN {E -

CompletableFuture.supplyAsync(CompletableFutureDemo: : ;E1E &%)
.thenAccept(player —> note(player.getName())) // 4
supplyAsynclYZER, RENHRBRF

.thenRun(() —> attack("2#EE—1BG%E: EMSEES2852ERHBE, H
iZE1.58)..."))
.thenRun(() —> attack("3#%EE-LT5=FE: ESHESHANMA, SYIZEF)
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325++EARGE..."))
.thenRun(() —> attack("1i%gE-RzE )Hd: S EARNTA

=..."))

.thenRunAsync(() —> note("€¥i, Z...")); // EA%EHLNEMLETE

RE, {£ACompletableFutureRHIEIERABRE 5? EXEERB6THRIEH,
(12 21F A T supplyAsync(FlthenAccept)ZF4Hh R BN G E, HEBRERTE
THMRL., EUEF, URFIIIME, EVFEFEHALHTRB. 3
CompletableFuture 2 SNEHEIGNLLBINAIIE? HEF TE.

— . CompletableFuturef9#Z/I0\i%it

SRS, CompletableFuture3LI) 7 Futuref]CompletionStage™ ™0, HH
SBELENEM. B2, BERI2400RTHRE, #FEXREZR., M, T
TAE, BMIAERAITIE,

M, RELME, FutureiEO(URE T PRI LY X e 8 5%, (UE
FutureJti& I CompletableFutureiR it FEHI8ES] ., F4, CompletableFuture X &
aNfEly R E CRIEENRIIE? XM AE A iiCompletionStageiZ 1T, EE
CompletableFuturetzily, BEHEMNEBEXRTMNER,

& EX, #RIECompletionStage&FHH“Stage”, RAJUEEEBENESRAFFH
KB, FMBP R, EMESHANERET, EFUE—XEHFNTESEZ—T
FENNE, TRRHFR, TEES TR, IESRZESFEMM. 5N
HESFAENXRR, LEFEEFTHBRITHXRAR. ZMXR, £flTPipelinest &R
ITE.

AR, MEEHIPEIMNEE. BIOTEXZR, Aitk, CompletableFuture
RMETZIAS0Z 1A, ERELWIEAXES AEBSE, BESSEREAT
KAJRE, HYAMEENE, B CompletableFuturefI A EMENS, BEE2EIEMR
R EMERME, BMTEE XML BN A ENIERE, B T7TRBMNE
fh, EAREFFHAItLHEE T CompletableFuture9iZ/I0NEE S o

RIERE, XEHERNRBENATIE, HERE DS EHEE T XEOMEE

T
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RE BBSH ROER
X
v
v
(Run | X

RFRENER

x %X < <
Xt
it
30
o

S X X X

ERIEMERNAF—REBE=1"TMAEE: AP, FENEELTED. b,
thenApply () | CERER FaR RN

<U> CompletableFuture<U> thenApply(Function<? super T,? extends
U> fn)
<U> CompletableFuture<U> thenApplyAsync(Function<? super T,?

extends U> fn)
<U> CompletableFuture<U> thenApplyAsync(Function<? super T,?
extends U> fn, Executor executor)

THEIXIEZEE, B T CompletableFuturef]Future. CompletionStagel A &
CompletionZ [B]JiIX R, HA, AT HZERZ, XEEDRHXEELEZM, MY
EEN T S EEN A,
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© CompletableFuture

result : Object

@© completion

next:Completion

© tryFire(int mode):CompletableFuture

© thenApplyAsync(Function, Executor) : CompletionStage

© thenCombine(CompletionStage, BiFunction) : CompletionStage

: AN FUtUre s s a s e e e s e

thenCombineAsync(CompletionStage, BiFunction, Executor) : CompletionStage

e o o o

°

stack : Completion © istive(:boolean
RIFHESH © exec():boolean

© runAsync runnable) : C © getRawResult():Void

© runAsync(Runnable runnable, Executor executor) : CompletableFuture © setRawResult(Void v):void
RRAS/RHESETREER

© thenAccept(Consumer) : CompletionStage

© thenAcceptAsync(Consumer) : CompletionStage
B |RHETESHEEER . CompletionStage

© thenApply(Function) : C

exceptionally(Function<Throwable, ? extends T>) : CompletionStage <T>

handle(BiFunction<? super T, Throwable, ? extends U>) : CompletionStage <U>
handleAsync(BiFunction<? super T, Throwable, ? extends U>, Executor) : CompletionStage <U>
thenAccept(Consumer<? super T>) : CompletionStage <Void>

thenAcceptAsync(Consumer<? super T>, Executor) : CompletionStage <Void>
thenApply(Function<? super T, ? extends U>) : CompletionStage <U>
thenApplyAsync(Function<? super T, ? extends U>, Executor) : CompletionStage <U>

thenCombine(CompletionStage <? extends U>, BiFunction<? super T, ? super U, ? extends V>) :

thenCombineAsync(CompletionStage <? extends U>, Bifunction<? super T, ? super U, ? extends V>, Executor) : CompletionStage <V>

CompletionStage <V>

thenCompose(Function<? super T, ? extends java.util.concurrent.CompletionStage>) : CompletionStage <U>

thenComposeAsync(Function<? super T, ? extends java.util.concurrent.C

Executor) : C

) @ Co i Void >

thenRunAsync(Runnable, Executor) : CompletionStage <Void>

whenComplete(BiConsumer<? super T, ? super java.lang. Throwable>) : CompletionStage <T>

whenCompleteAsync(BiConsumer<? super T, ? super java.lang.Throwable>, Executor) : CompletionStage <T>

HRAEET

© cancel(boolean) : boolean

complete(T) : boolean

© exc Function) : C
get): T
get(long, TimeUnit) : T
join( : T
BRAEET

© exceptionally(Function<Throwable, ? extends T>) : CompletableFuture <T>

E:| uture °
° thenCompose(Function) : CompletionStage .
b thenComposeAsync(Function) : CompletionStage °
A% /RS ETES b
° NS °
® thenRunAsync(Runnable) : CompletionStage e
R IS EEER .
© whenC iConsumer) : C: *
° whenCompleteAsync(BiConsumer, Executor) : CompletionStage &
B Rl R oy T oy Lol A —— =

© allof(C uture<?>... cfs) : C uture <Object>

FTEIMAEESEE—ESTRGENEE
© anyof(C uture<?> .. cfs) : C bleFuture <Void> <
Hith 5%

e @ rure

© cancel(boolean)

: boolean
© get(long, TimeUnit) : V
© get): VvV

=. CompletableFuturef9iZi\FAi%

BIE B &1
AFRFED :
MERBEAZ F RRIAPI,

e [E&:

{FREEIZIEITES:

. B

v

1. runAsync

{£F CompletableFutureZ izt Eth &2z

=

51T

RIS HOR < CompletableFuturef & BRI A EZ—,
£ H3RE— P CompletableFuture

15

14, CompletableFuturef9#%I0AESRH D AU, MXMUELREX D
BEHMEL ., FAA, FIIMXIUZEFIEPFIEE T 282 #%0RIAPI,

=

B

’

B Iz —

5

SHENBFF

FBIThY
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HENBERELSBITEMESH, EUFEEFNLI Threadsy & {&BExecutorst
M, m@EdrunAsync)MEIEZ T, b, FHITFIAEZZ ARunnablez£EIp9{E

N

CompletableFuture.runAsync(new Runnable() {
@Override
public void run() {

note("SECHANEMBEL. . . FE/NEVLEM");

tEsh, TEJava8 R 2 [RBIJDKhRAH, Bef TR r] A{EAlambdafiAzli#—F R
t5:

CompletableFuture.runAsync(() —> note("{fEC#HNEMES. .. EH VST

")) ;

BHRERREFIESREE? BERSEZERAXENS R ER T
i, NMRMAXAH, BAGRMEBIWNT, XBRMEM. TLETXF, XKES
XfCompletableFutureZLF2 (BT AV AR, FEBNRUNEE R RN,

2. supply5 supplyAsync

I FEITR 5%, RS AS—MREaAtRE, ROETEMtARN,
BES, CHETEEMIET —1): Fiig“supply’ SASIZHERN BTN,
w1 F TR, BERBERNSEE— 2R, #ERMERTNEEE
HE S FRHER.

e S N ;S RS MPERNI supplyAsync () PEAEINEZE S iPeedy
L ved=galiy thenApply () [EkEdSER

// tlE&EnameFuture, R[EIHER
CompletableFuture <String> nameFuture =
CompletableFuture.supplyAsync(() —> {

return "tEZ2";
)

231/ 303



1&1ThR7:202206.1.A

// {EBthenApply()iEnameFuturelER, HMITENAENIE
CompletableFuture <String> saylLoveFuture =
nameFuture.thenApply(name —> {

return "E1Rg,

+ name;

)

/ /FBZEIRIGRBINGE
System.out.println(sayLoveFuture.get()); // E{R, S

&, —BEET IS Y, SHRMLES T, NRGEERNLR
vatc S UL supplyAsync () )

3. thenApply5thenApplyAsync

M7, EREHRIIEENET L) CRMETERTREERN, HEIR
#12 7 Ny RIS, FARIRATEERA
€I thenApply () &2 supply () NEEYEREEEREEIN supply () NEKEEE S ke

ERRIBZEE, &EIR[EICompletableFutureZER.

// 1{EBthenApply ()iZEnameFuturel&ER, HMITENARNIE
CompletableFuture <String> sayLoveFuture =
nameFuture.thenApply(name —> {

return "Z{K, " + name;

1)

public <U> CompletableFuture <U> thenApplyAsync(
Function <? super T, ? extends U> fn) {
return uniApplyStage(null, fn);

4. thenAccept5thenAcceptAsync

(3] supply () GRIEESMN thenApply () RSNl thenAccept () kN
EET thenApply () ENEIMN thenAccept () [REEITEre - MRS ST S ES

B EVoid.
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CompletableFuture<Void> saylLoveFuture =
nameFuture.thenAccept(name —> {
System.out.println("Z/x, " + name);

1)

public CompletableFuture < Void > thenAccept(Consumer < ? super T
> action) {
return uniAcceptStage(null, action);

}

5. thenRun

EENYittcse T, FMERESNER, REMRENES, #E6TRE
R,

public CompletableFuture < Void > thenRun(Runnable action) {

return uniRunStage(null, action);

}

PRI, MRMFERRTRTEREEANER, RETEE0EE, BARTNER
fEdzz] thenAccept il thenRun RETE ST IS G ap PNl s L S LY =it e I

6. thenCompose5 thenCombine

U RO TR FYORRE! < vcnConpose ) ] thenConbine() GENCHoNR=
A17RT DASEI X 4% 86 A0 A E 4% 8 7 7o 25 B AOE S5 RO SR HE

AT FERBIR RAES

ARIEAGIF, FEERAIEETSHNERN, FIEREthenApply(. BFTZE
i, saylLoveFuturefEH TR Ak inameFuturel52mk, TNHITEF

// BlEFuture
CompletableFuture <String> nameFuture =

CompletableFuture.supplyAsync(() —> {
return "B2";
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1)

// {EFBthenApply ()iElUnameFuturerYER, HNITOHERNE
CompletableFuture <String> saylLoveFuture =

nameFuture.thenApply(name —> {
return "Z{r, " + name;

1)

{BEST, 8T thenApply024h, Bef1iaal e r (T Rk A 1
I RIES., Lo, FETAIRIBEINS R

// BlEFuture

CompletableFuture <String> nameFuture =

CompletableFuture.supplyAsync(() —> {
return "8E2";

});

CompletableFuture<String> saylLoveFuture2 =
nameFuture.thenCompose(name —> {
return CompletableFuture.supplyAsync(() —> "Z{§,

+ name);

)

EIEFT thenConpose () gl thenApply () IRiCNENEP 2 e Aot o S A e
7 -

. RETESRNFERER, LEalR[E]String;
o - 1IR[E]CompletableFuturez£ &Y, ELuNIR([E]

CompletableFuture.
HEMMBEEIHILRIES

ZR—TR, SBNETENMESE, FEEMESMET AT, NIZEA
7 ZEFENGRARDL, BT MERIEZESNAH KT AL, BAJNUE

25| thenCombine () EXIIR

#NEF, SBRANTEENRE (LEWES) RN, BNEZRNS5NE
1R (rounds) , AKItIXMEAIFR (winRounds) , AEHEED HIITA
BTt . TS, BARA:

CompletableFuture < Integer > roundsFuture =
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CompletableFuture.supplyAsync(() —> 500);
CompletableFuture < Integer > winRoundsFuture =
CompletableFuture.supplyAsync(() —> 365);

CompletableFuture < Object > winRateFuture = roundsFuture
.thenCombine(winRoundsFuture, (rounds, winRounds) —> {
if (rounds == 0) {
return 0.0;
}
DecimalFormat df = new DecimalFormat("0.00");
return df.format((float) winRounds / rounds);
1)
System.out.println(winRateFuture.get());

EEEDN: 2o A MISNERAENSE, S35 ECHITESE
o, EDHFHISHRMEN, THELTHERS.

7. allOf5 anyOf

D Il ST RE, SRNBEN 34 FuturelIiET 74
A, E}L_JL,{%EE\@%MI]-

' a1107() E éﬁ —AFS, FEMBEESHITER;
O anyof () B —iﬂf?cj:, EHFHPE—ESHITER.,

(al107() B] any0f () |oreReearunst

static CompletableFuture<Void> allOf(CompletableFuture<?>...
cfs)

static CompletableFuture<Object> anyOf(CompletableFuture<?>...
cfs)

FEiEne, By sro=EsanTER, 22 REEa
#£2, ERIREERZVoid.

BRI S BN o = A BBl T AR, BeAl18I3 T roundsFuturel]
winRoundsFuture, & (TSP =R ENIRIRITAIE, ERITH,
winRoundsFuturel$ = GiREIZER, FRAZEEA1IEHA CompletableFuture.anyOffiy
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& &4 Y Z2365.

CompletableFuture < Integer > roundsFuture =
CompletableFuture.supplyAsync(() —> {
try {
Thread.sleep(200);
return 500;
} catch (InterruptedException e) {
return null;
F
});
CompletableFuture < Integer > winRoundsFuture =
CompletableFuture.supplyAsync(() —> {
try {
Thread.sleep(100);
return 365;
} catch (InterruptedException e) {
return null;

)

CompletableFuture < Object > completedFuture =
CompletableFuture.any0f(winRoundsFuture, roundsFuture);
System.out.println(completedFuture.get()); // iX[E1365

CompletableFuture < Void > completedFutures =
CompletableFuture.all0f(winRoundsFuture, roundsFuture);

f£CompletableFuture Z il, MR ELI A TS ERERITIHENENIE, 11N
MUZ[ECountDownLatchF T EZE, ME, MZ7T—xU, HNIBEAIUEEE

=] CompletableFuture.allof }

=

)

. CompletableFuture i & & 4

STFEEMEZRRR, NEFENLIBEHENAA/DE, CompletableFuture ZH At A
2615, BiE, FKIIEL TR T CompletableFuturef9iZitN A%, ME, EIIEFR
B EBITREIEFNRESE.

zRTEAEL, IR, SMHETRER, W, HIIRZnEs
17
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CompletableFuture < ? extends Serializable > winRateFuture =
roundsFuture
.thenCombine(winRoundsFuture, (rounds, winRounds) —-> {
if (rounds == 0) {
throw new RuntimeException("Ei7REEIR");

+
DecimalFormat df = new DecimalFormat('"0.00");
return df.format((float) winRounds / rounds);
});
System.out.println(winRateFuture.get());

fE£CompletableFuturei¢ViARF, MREMESERETHFE, BAGENESE

HMASENIT. XTRE, BRNEARMLIES
=l exceptionally () gl handle() |
1. {EHexceptionally()EliF MRS E

el IOl des] exceptionally () MECERACESImEEY
(E==C 323t 0Pl exceptionally () [NEEF etz N E=31):= ]

CompletableFuture < ? extends Serializable > winRateFuture =
roundsFuture
.thenCombine(winRoundsFuture, (rounds, winRounds) —> {
if (rounds == 0) {
throw new RuntimeException (" ZiZR5Ei1R");
¥
DecimalFormat df = new DecimalFormat("0.00");
return df.format((float) winRounds / rounds);
}).exceptionally(ex —> {
System.out.println(" % " + ex.getMessage());
return "";
1)
System.out.println(winRateFuture.get());

2. {EAhandle( M ER =

W8 exceptionally() RECNINEEIINNC kI 0d handle () E3GsELEE

VAN :SENAN

B, A

o= cxceptionally () gNBLOLIETE A Eeaial=b e handle () MO
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FRETLERE, HoEme. m, RN F0mm, BNESEd
Cif (ex != null) ES TP Ty

CompletableFuture < ? extends Serializable > winRateFuture =
roundsFuture
.thenCombine(winRoundsFuture, (rounds, winRounds) —> {
if (rounds == 0) {
throw new RuntimeException (" ZiZR5Ei1R");

}
DecimalFormat df = new DecimalFormat("0.00");
return df.format((float) winRounds / rounds);
}).handle((res, ex) —> {
if (ex '= null) {
System.out.println("H%5:

return H

" + ex.getMessage());

¥

return res;
+);
System.out.println(winRateFuture.get());

SR, MRENAFENMESKEREMAPE M EAER, IBAMEERR

981 try-catch QAR

F . CompletableFuturef Y478t

FERIEEINIEZRIICompletableFutureRIES BRES . FHENIBELEBR=1
THh, el SRRty BARERN&TR, MeERYs
G- E=EsA(NLEDEE] thenAcceptAsync () [NIUESAIEEASEE XIS (&7 ¢ Tf =1
BEREREIR, HMNMMKREIETZTE, CompletableFuture X 2 UNEIEIEFTATE
4?

==

&2 EForkJoinPool.commonPool(), H1ZBNZBREXERT, BEE. H
EEIREIERT, CompletableFutures McommonPool IRENEFE, HXIRIBAN
_F

.

public static CompletableFuture<Void> runAsync(Runnable runnable)

{

return asyncRunStage(asyncPool, runnable);
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}

private static final Executor asyncPool = useCommonPool ?

ForkJoinPool.commonPool() : new ThreadPerTaskExecutor();

AIERE, HAIELHE T commonPooliB7ENXEE, TEEFHERERTRTA
HEEZi., BEANE? SARHEXERE N, MINEENFASVEZEETECS
WF L, BaiEHR, S REFHCompletableFuturefid{®, ERIAFLEIKIZELI
BHCHERREL, TE26W, EAEFEREOE,

CompletableFuture R & MZOEEI FEE R B T HEX LB ESR, EAK
R P E R

// supplyAsyncHR]AIEE & IEtAY A
public static < U > CompletableFuture < U > supplyAsync(Supplier
< U > supplier,

Executor executor) {

return asyncSupplyStage(screenExecutor(executor), supplier);

}

// BEXZIZ MG
Executor executor = Executors.newFixedThreadPool(10);

CompletableFuture < Integer > roundsFuture =
CompletableFuture.supplyAsync(() —> {
try {
Thread.sleep(200);
return 500;
} catch (InterruptedException e) {
return null;

by

}, executor);

INGE

ZItk, XTFCompletableFuturefHfEE X EER, HKIELHE,
CompletableFuture@Futurefy¥ BAIIGE, HiRME T KERABFIAIMNTIFHE,
IXLEHFIE AT IABE BV VL AR R — LE17 R a)RR, MELL 2 BIREZIERN A
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i
a

EAEERERRANNAM.

=Zi#X, CompletableFuture XA BARESR, EBENRBEERE, EHARE
KeEs5EE, Ak, FEFACompletableFuture i {IEBE—LLENERNLER:

o HENXLZIEM: HIRREEETIFE{FHCompletableFutureRIBT{E, fRIN1Z
B ER T NSRS, mMASMIEHThERIIANEE;

o HIBAHIR: HAMBIXE, ﬁ?'ﬁ*ﬁ?%x‘%%ﬁ?zﬂﬂ’]ﬁ/ﬁ HRITIFHORT R,
REBARATBEH X AINN, RZFEARENE R EMZIAM A, Bitt, H
{RRE 3 FICompletableFuture iy BTz, H‘ﬁ?*ﬂlMﬂ*ﬁT HVERES, 1EAKHE
TRENMRMBEMANE, STHRENTZIFH5ERE.

/5, CompletableFuturefJRi3H1F24001T, HHBAEMAPL. HELiE, H#EE
RYFADHASRIEX ER, CompletableFuturefIiRIE.2E L B Bl S LAIRARAY,
MREFEBRIHBENE, AMEEHLF, XBEENMERED 2N T ERE
E. T, BB AZIRERFERREIE, mMeRiNERNsENEME, B
MEMERENELSED . SR, WRIREEMEMET T EMENIRE, 7L

{/J\/ \J\ o

EXEIER, REMX LT —HE

RSBk

e BF: BEDE IR s, HiEEgE,

ERHEIES SEEH

e https://thepracticaldeveloper.com/differences-between-completablefutu
re-future-and-streams/#conclusions-pros-and-cons-of-completablefutu

re
o IEELEF: https://juejin.cn/column/6963590682602635294

e github: https://github.com/ThoughtsBeta/TheKingOfConcurrency
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m

¥

ENE01: BFEEEE- MEEFEIETFIRA

IfZJavaN FIREY

OUESFRR (EEZEHEIR) , AXZBERIINEFRIE27RE, ERTHEIR.

N

AREFHE. B2F. HENRARIINXESR, BNEENATIAVAH ZREFIIE
e MAEARNRREBE ., A, XENEEZNEME TN EREHERIAVAR
NI, HEERATENEREE, T, EERRIF, RINNEDESMET
JAVAH & FIBINE, LEUJAVAH ZER . AQSHIIRITRIES,

EARBXER, BiTEERNBIAVARGFIRE, REJAVARFRE, B(ITgER
BB EBREREHNAFREE, NEAEEMUIEAEER, ILABTHERZNE
mAT IR, MRBH EANEH#HIVIELEH. Happens-before. volatilef]

synchronized, ¥ EindE, BHESE, FH]o] RN BEERIBEIAVARFRE

Bl SifEERINR, FHIEFTE.

—. REZRE, BIEF?

X—1), EFMEEURS PERERRRIL FRE.

RENER, BESEENURERSIF?, IISENETESHIREZR, RIETE
BRHE, REKEEL, —R/BEGAEEK, ZBRXNVEBEEE, EMEN
BIEOKEARBN TTE, *j“FE’JnAETE%%ﬂﬁUH ER, BIEEEME
W, M, ARSI RNER, FI5AI5, MRENF=REMNENEH
THX, EREREE, MMHBEXA, T, XRITHEXITE T/ NENRE

B, BBFET, REBXSONE, XBSELEATAERBET A, B T&E
—7], REMER N, 8, WIRERENNRE—T]?
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¢
. - ) an
Mipgingl, EHfERE.. 7% BRT.

BRHF

XM EENEE, METHENARESEM, EZ R, BEREFEEZ T
N MBERVIAE, FIREHLBRRAINE.

#11E Y — [ AR E S, X MRS, B—REEZH)
B, TE100MSMMNE, SREKENBISHSNNE, NER0N, /JEEE
i, BERM,

VESS
x BYIEERE
*/
public class DeerGame {

/

* 15=EH/ER

*/

private final Deer deer = new Deer();

VES S

x YIERE, —RREIEMm107 8

*/

public boolean physicalAttack() {

return deer.reduceBlood(10) == 0;

by

/%%

x BIARE, —/REGEIEMS N E8EAL

*/

public boolean magicAttack() {
return deer.reduceBlood(5) == 0;

¥

@Data
private static class Deer {
private int blood = 100,
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public int reduceBlood(int bloodToReduce) {
int remainBlood = blood - bloodToReduce;
blood = Math.max(remainBlood, 0);
return blood;

2E, BAIEERTELEREE=(FENEXNNENFET, WSS EN/NEHRT
ZIXM00REMIE G (BRELAML) . EERE—&, EMIIKBEN—T7,

public static void main(String[] args) {
DeerGame deerGame = new DeerGame();
Thread ZEE = new Thread(() — {
for (int 1 = 0; i < 100; i++) {
if (deerGame.physicalAttack()) {
System.out.println("=[ZFFfEH! ") ;

Thread 4 = new Thread(() —> {
for (int i = 0; i < 100; i++) {
if (deerGame.physicalAttack()) {
System.out.println("£EH! ");
I
¥

ZpEFE.start();
f.start();

ERXE, NMRRDEIHMENRIINE, SEE—ENARRRERN, BAR—
EARU FARBHBRGECEORE SREARIE. ROEE, HIEER
25 Deert [T, BRI TERAREEANARLME, SRMERF
5lS, FATTEEERIRRE, hAFRAY, BRI NIRREE, BTN
&2 reduceBlood Y IEINE synchronized PR oRE R ZE I o

fRiHORS, ERNBINCHNEEETL, hHsEn - TR
27 M5FM, AZERERETHASE? SAWANNARES, EEEEXM)
EOPEHHARS, X OIRESSRIJAVARBIOH R ERLR . AR
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it. CPURRREAEZMEE, BHEEELSETE, BiI—ERIETXRES

—. RFERENRBEHRLER

(—) MRFEEERIAVARFREIRIT

ELRRBEED, BNEX TIPS, 7EDeert B NIITRIER. LE5H,
<MY reduceBlood PabrBEI=CcRrSipsbratlin] remainBlood =

public class DeerGame {
private final Deer deer = new Deer();
@Data
private static class Deer {
private int blood = 100;

public int reduceBlood(int bloodToReduce) {
int remainBlood = blood - bloodToReduce;
blood = Math.max(remainBlood, 0);
return blood;

EXVIRBRET, EZEaTEAENER. FATENHENRENS. M
X, BAIMAERLERB FIAVANRFREIRT, SR, RELETAZRTER,

WURMMFBETHEES, AJUNSE o TELE, FANEE@ENZE, MJIAVARELR
EXi, WREGENBIEBIBET

FJAVARERINLH, AETED N (Heap) 54 (Stack) mMNERp . HAp,
GFRENEREZIE, MREMFENNIZELENETRIUE, BT EHEECHNERER
(thread stack) . &R EE T HEILREFMARINAEAREHRINIAE SR, FRlA
MU AEBE (call stack) . LI, LEKRLEETMITHIEN
vyl A N UYWL remainBlood EEAELeaiOpNT Ry ==F A R atE 4
A, FRAENRY Harkizn i, EMMEERE R AEEN, ERHIE M
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D=, B RIGKBTIENSEMESLEXSD,

P bootean I byte M short M char I int Ml Long §

Float Gl double LNt rEea Fe o Bt Lo P I = i VS C P
%’O

Local variable Al Local variable Al

Local variable A2 Local variable A2

Local variable Bl Local variable Bl

s (o] o v

JVM

KB, RNBREMEIRNEECH)BEREZMEECORIE, EEBRALER
W, EENhREES, BRRRe BN, B2, BRGNS R
Il AN B ESETOEN int Gl boolean MNIGES! Integer Gl Boolean. NERE
SEAR? Xiodl, BIUELATARDEE, mIEREH3EE NS

Y deerGanel i deerGane2 NRIEERECCRNT POCIIEET (oo rcane NITSNELN
A IEEBELERNE.

private static final DeerGame deerGame = new DeerGame();

public static void main(String[] args) {
Thread =Zf&E = new Thread(() —> {
DeerGame deerGamel = deerGame;
for (int 1 = 0; i < 100; i++) {

if (deerGamel.physicalAttack()) {
System.out.println("ZEEMH! ") ;

by
iy

Thread % = new Thread(() —> {
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DeerGame deerGame2 = deerGame;
for (int 1 = 0; i < 100; i++) {
if (deerGame2.physicalAttack()) {
System.out.println("sgEH! ") ;

by
by

ZpEFE.start();
f.start();

W2 ontll L e M AP TE g | deerGamel Il deerGame? LigAl:s

T sashTenmasiess, coiEnyIuTHE, BT
HEHIE, WHTHEHE, TRSRENTE, NR3IAENAREIERERITR
£, BoEER—HERL

Local variable Al Local variable Al

Local variable A2 Local variable A2

Local variable B1 Local variable B1

v W v
[OMecﬂ } {(’Meeﬂ} = {Ohlects} S {Objecﬂ} [OMeﬂS}

JVM

Ba, AMtAAZENEREZCRTERAFNESERIFNENE? X2
A, ZTR, BATMBMEG SRS ERIBEX T RN AREFE,

(2) M EmEFAFRN

MEEEEEFRR, MCTTENNAFRATUA TEXEEREZEIRE, 287TE
AF. CPUSEEFNICPUTEFRS., MEUEZIBVERE LXK, RIAERECPUM
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AEGRE#IR, FRUARIREIZCPUF 728, HXRBCPUSEER, REREF.

{ cPu ::g:iers J { cpPu ::i’sters ]
I - I

CPU Cache Memory CPU Cache Memory
T i

RESREFNIT, MO REE—BIEREE, X, REFEGEERIZRY
REENEERERSREFNTFE. ERANSREFNGFE, CPURNEESR

SEAMZE,

FRENCPUEZERT, #MEEEEFEHE. SEREFNERF. B8, = CPUFES
BEFR, ESBEDEFEANE CPU &7, EEZEFANEERSEFEAEAER
F7ds, REMNENTERE. S CPUFEREREOEEFN, ESHEMNERT
FEREMFESEET, AEETEBERIFEER. M3 CPUZFEESRE
FHREMEEMATE, BREFMESEEFTNERFEEAR®Z.

BIXE, TEMELFETHE: FRNSREFERRNCPUR, STCPUR
BECHER, BERZANARETHE FO8, RERBETRENH,
(=) BEREGNINER

MEREFEEMERDIRNE, FAIMUER, JVMBIAFREIRITSEANEFAE
AT ARER ., FIVMA, FTEFMED NERNEM T E D, AMmEREAFR
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IRITANRE M D, XS T TEMARNER, JVMARREDBHES SRR Z
fEEETF, BREBINDEGENBEFHETFRASRERFT . Wik, K

7 AEGREMAZETENEEEEAR? BEMNTREIAELAEBEFL? AL
MNREM T HEEAA? B, X2 T HEXNRARENZEFMH T KR

=]
IR

CPU CPU

e |
I i

CPU Cache Memory CPU Cache Memory

1 I

1. AENRIAT T

BIEZEMNELH T A E%EZEE BN BRFMEE CHEEE, FARIMNCPUEER
CEEFRNESREFTREFMEBIE. NTRIMEERR, SEEHM 7 EEFPNT
£, ARBHEMEZREENNERLT, EEREEIEEEI ZHIFTEMNE, Ff2B8E[
O, B2, WT2LERIRE, XMSITEMBEN HEXRIAT R (Visibility of
Shared Objects) [a]&H,

tban, #EERRBIKEBH, BAEFEHIZECEOEN2, BEEESR T,
EMERFGIRIEEFNNR, =REEBMFEFEREIT2. B2, XTIERE
RENA—EMTET, =REITEFEINENBIRENEN, REAMBAZEIAVEIE
BE&KM.

ST L PRI b GOVt EdiE volatile ESiicalll volatile B
MR TRSREEINEEN, SENEFIN, AEFECHEERAER. *
S5 volatile [EEANEME T =100
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\ J 1 |
I I

CPU Cache Memc PU Cache Memory
J&.blood=1 J&.blood=2

I L 1

J&.blood=2

2. BEFMG

ME, BIEREEMBEAZE RN I RIEELIRENEIRER, EAiZeEE =
HMELWEZ, B4, MREXEENRHNAIZENEIE, MESTEEENEXR
RERAE? XTET BI—1a, BIFESEME (Race Conditions)

ITFEFR, BB IRNMEFTFDT R MEftiEsanEsET
SO EESN, FEMSEFENEREES. B2, HITISEERT
RIEERMEE, TERENERBR1. REA, RITPENERMIZE0, KUE
EAHET, SRESSEGTHALEE,

HSE, BRASSRENNEATE, BIIEAEEHERRS, tt

Pl synchronized GIINUIAC R PTG R i NSVl e o B o A 2
RS RAERERE, BRMEFFER, MELRELRSRE, USBERR
@Eﬁo
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CPU

CPU
CPU Registers CPU Registers
CPU Cache Mema PU Cache Memory
J&.blood=1 J&.blood=1
I !

! I
RE, AIRENRZSEEXM T B EEMNR, e HEBEE T XM
A, LA, TEHNAZTMEESEM M EERIKER,

=. BMREGRWES

£ EXXHEATHR T JAVARFE R IR FIRE A TERZEM), AR ENIZBHE SRR
SHMEI, FANEANENZENER? XMEESD I MCPUFIJAVAE R G
HE—EER, WHMERINEXILHIESLEHE. Happens-before, volatilef(]
synchronized=1/3.

B, AMtAEZX/LTHRIMEFSEM?

WEXE, BNEEBNSIAVARGFEREFZEENMEN SMIRENLIE, EfR
HEFIXLE1RE, MiEEREBHappens-beforefiF X AN EM1HTHIE, MiXihie
ERETAREFRENBTRESERIREXN., WRFROZTENEL, SARENL
FIPOHZHIEN, MeAERZFRNEM, FUAMEZvolatilef]]
synchronizedZ5 8 s Sl 181X LE o) 7 ,

RE, RAZHRMIZAEMAHRERT? FH TR, HINUBLENZRER,
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(—)¥EfFHappens-beforex 7

1. BECPUT RIS EHE

BANFARIMEESEHRE (Instruction Reordering) , {RAJEETEE MBSt
ENIZXNMER. ATLAEBLIRIESER? ERIRFEREECPUNEGELER, Tit
EHENRTAMEM, FRRSEMOM, AR LEHMEINFNRE, HEH, E
ERANINFEE, 787 EEMIHappens-beforex R o),

MIZITHIE L, ELEHR N TIRESCPURILLIEMEE, ILCPUHRIGHIEIR,
Eean, 10 AXEFIMNTERE, IRXI0ASDE—EITEF., —EREX. —iElE

B, BMANDARENDKITHEERER, TTHFNOERE, SAHBEEFT., 7T

+, RFfE, CPUNESEAIEMINMZRRSENTR, GX107TAD4H, A5
2K1TE. SR, fIMHME, EEZERE L TENEBIEE, MREESRRANE
SIANRZRERITIELERRE, BSHAFLERBER.

ETEXMTEENED, 1B91AED2 2 BB (EIRURIMAVKEIR R, 0L,
CPUEIZE I A AH R HATXM TED), XEBREEFHITRES,

statementl: a = al + a2

statement2: b = bl + b2

BE, ARBNELERMEQDRERZN TEXE, MMEIAFIIBIULMNESD, 18
TR TIET 1 BT, RMRARRTERENFA? REAR, WRAIMME
wl, XMFIBDRIATINF AT EREN, SXPUTHEREA— 4, T=2, B3
KT

statementl: a = al + a2

statement2: b = a + bl

CPUEHITIEFIERN, NTRSLENNR, AABEMRINFNT, CPUR
MNEBEEHATIIESHITOIN . BEIITHINE, EEESEREFRRTEARAEE
o ER 28 B 45

2. I8 EHF FAYHappens-before X RLIE
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MEFSHIMAE, JAVARNTERETI UD RIERF AR, AT, WNRMEISHNEA
&, JAVARFREHSSZ BT EMRERTE W, LEUNTEME/SRE. s
AN BV REBURIE, UREENBE/IMAFIRIE. BT EREHE. RITXER
€, MBEEENZEEILI—MEFXZR, Bl EHappens-before,

R, FriBHappens-beforefEMIR M T EHNER ZBINX R, MB—1BH
BOZEBII—TBHZRIRE, WERDIRMIZX—ER., #MMF, BiHIFRMN
aEE, BEMEENRINZESLRESTEMN, B4, NREEEMER, REBAR
M—E EEIRAIEEM,

SN =R EENERIEN, NRZEFNF, BLAERFHRTHNERL—T
TR, SMN=RIEEHLRIEZESREXR, AU, ZZAENERER
M, tsiEHappens-beforex%, MREEZEEILTXFNXRR, BATEE
AR S EMZERERER, SNMaEMAEF—HEER (Memory

Consistency Errors) ,

ETWNOREILXFNRR, BMERNEFIT LEZRBNERT.

B8]
BRI 1E)

appens-before 5T =T A

oo

BfiE)
iRt

(=) tnfal#&3iIHappens-beforex %

BE, BMNANMARFEEIIHappens-beforex &, LLA{ERBEATZE. Threadhay
T T et TR PeERea ] <ynchronized i) volatile BESTCIOES
XX b B R EF RO |

e “Avolatile write will happen before another volatile read, ”

¢ “An unlock on the synchronized block will happen before another lock, ”
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1. {Esynchronized[E$ ik

EENGSEZ IR MR synchronized B3z il =g : 0P
BE—Zl, RERSPERETSERTIRRXABIR, MARRSUNEEZEEARAR
BEEEEE . i, REUNEZENHMKRREDNEEZE, MAR
Happens-beforex %,

2. {ERvolatile < E=F

NTRAELEFHIFNEE, Javai2it T [HEBRY<HET, ERNA RIS
EXNRIPI M, BIRH T Happens-beforex ZRARIE:

e TESAMWARMRIE: LS5 [ERRIZER, ZERISEESAENRN
7 RAM), 1t5h, EAN[IGI) TENLET RNAETEhIERSIIEE
figas;

o TEFINATRMEE: iz (I EN, TURIEEMRERIE
BUZ(E, U5, SEER volatile TERANLTZR MAFA TR LISMEEHEEHR
SHENIROME.

volatile x 2= HY FPR 1%

RS volatile EU=dEoNaN] volatile Ea EOEchedC I=t-IVE Zcasa: e
5 (S RPN EEENER, EUMHRIGEN, Bk
=Ty A= R0, thal, MIEFNMS N ERERANERE SR,
SREBDEN, REAEEBADEROME.

t 418550 TERvolatile 2RI §EHY

NEFRNSRRMERNNE \L=TR, Baen (e Tersn, &
SHIBERT, RNBEEHRS RIS BZRNEAEETFH,
B volatite EREG synchronized B NTeat or M=tz

2Az4REsNEE TR TS, BRNERE—MERIES,
MM IEH0IE, BABSRIEELRIFENNBERIE. MERITRE
= volatile Loy BT E el
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volatilef4EEZ &

T T B M R A ER, DARBACPUTLRTBINTNA
e, s, Y e TsEESCPUSF RN R RN
I IV TREC T volatile [E=EEteibrdy

INGE

Eit, XTFIAVARGEHEEBINNBRILER, TAXH, RiTBIEN=RTF
FINEBIFREIERNFRIH LR, 125, BB INEERAER0MRRH—
SIRIAAEFERPOBIE- R RENTERRER., &E, REBOAERNEFHRE
=, HREEIRF TIESEHE. Happens-before. volatileflsynchronized 53 & E
F.,

AXHNAFRAEIERZIER, DRETHREGNRMNRSIORE, £FIN,
BWNAZICEMNERRMUNIAR, XFEFERSERER, MEREE(H
BRERNEBEARER, TAMMRAEEK, FRABENERLIA, RaiEk,
NEERE=ET2, EREBATLARE.

tean, BeT@i/ NERIBIFRANE] T AFAREPAYERE, MEIRBA] X IEEIRE S
ZRMRNIRIT, ZEUCNIRRRIRE RN ZE R DBIRE. BAEEFNERE? T
BT MIEHZRAMN R E R IERE IS L EHFfHappens-before Il E, 77T 295K
L EHIFIMEHappens-before, volatileFlsynchronizedA&E 17, X+, FHATMAT
BUEARHIR Z S BB SR .

IEXEILEER, REMXLET—HE

7S ol R G

ORI k= A2 2RI volatile REiEl volatile EA-abd=lORN LY
2,

EHAIRS S ERR

\
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o (EEHEKR) ANSEFHEZIRK: hitps:/juejin.cn/post/696727736245
5150628

¢ https:// www.baeldung.com/java-volatile

¢ https://www.logicbig.com/tutorials/core-java-tutorial/java-multi-threadi
ng/happens-before.html

¢ http://tutorials.jenkov.com/java-concurrency/java-memory-model.html

e https://docs.oracle.com/javase/specs/jls/se7/html/jls-17.html#jls-17.4.5

e EEEF: https://juejin.cn/column/6963590682602635294

e Github: https://github.com/ThoughtsBeta/TheKingOfConcurrency
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21B02: FERY-BHESHGIT
B2 5AQSHEH

OUSFKR (EEZEHEIR) , AXZBERIINEFRIE28RE, ERTHIE2R.

N

RRJUCH AZREIAQS (AbstractQueuedSynchronizer) , HEARNEHHF
A BEE, ReWERBEHRANT, Am, SERMNFEELENNIR, KED9 ASE
ML, s&EEmIT. EERET, SABRMNEB THRENMRE, BRIEERBERXMU
LEEAE 5., IEAMBEILS, RAQSH.

ERERRIINXE, BANIESLIEER 2B, I, BT EXRXXEFRBIR
—ig, ARTHBENAIVCRESINAQSHERRSE W%, EEAQSHIRENNA,
EAXH, HMTHREMESER. BIZREE, MEMREARNRELIRE, HH
B ER#hEitiHiERL 28 . CLHRASIFIAQSHIE AR, MUNAQSTE
ReentrantLock#ICountDownLatchf I, FHRLIFMAQSHIBM.

—. {AES

EIICPMBINES S Za], FHNHFREMEHENERM ISR,

EREREENANRFRERNEEE, EARIL=9FT. HETREAR
M, EMASERRAEY, RIFREEEERERK.

RATER, EREREEEDEES, REABAR, MERNSEDSHRIE
B3], TR, BFRENEREESLRT S, —EMSEFTAMIZ, IMEEEK
A, ROFEEREIAZIFREIBAEF,

REIX, BEMYERXTGEHAREE, 2ARRER? EHNBRNZ, XT
HREIAIMELEN FAENGH , EEX TGRS AQSHERZERE T —¥F. &
57 £ &,
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IigESa

1. EANNZESAES. IS

2. MEERERISEMRIS

-«

MigE RigE
5‘3 @ 3. MSEREERMZ, IERISE

—

e > @4 s s s s s
1 r R 4. MIZEZH, RICAENMIZ é{ #{ #{ #{ #{ é{

AHRERT, WAL, EATESREXMTELIA, RE, FHERS
= IR (omis. B2, WFXIEXSE, BINEREERT2RE
#, TRFEREZSALEIE, Fit, RINESSEERIEBXMINSY, T4
W—SHARS R MRGE.

EFXERR, HANRED, FEENEM AT LR EZRCNEEELT
BRRE—EMENXR, b, ERNEER SIS, SEZMNFIELE
B, BERAE, PXERPNERDSEEENER S EARMUERBXNE
ft, LLAMFNFNRFEDEIRR, BARAEEEBTRAE? TR, BERNZEE
—=1,

B2, xR e XNk FE TR0 SFFERNES, B
RIVEEEEN~BS ™, BEE T R

synchronize

verb (UK usually synchronise)

UK4) /'sinkre.naiz/ us4) /'sinkre.naiz/

+
11l

[lorT]

to (cause to) happen at the same time:

» The show was designed so that the lights synchronized with the music.

TIPS RS at the same tine BRIEICUIRR synchronize EGNETO T
ENXEZWMATE, HTATLO. B3R, FMERATHMEREHLRNER, 2R1TE
HRIEENXZ, METENRZHR, BPaEl2ATHERS xRANERINE
;ﬁo
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ETNESRIIEEE, rIARIBNANEEMIZ 02— ES A HIAI%IT e T,
BN IR Z R BERNE—NEE, XEMBEZEM OB R EENHMIZIK
SMEBHEMPATI. TEFEITReentrantLock FAE XN F12 0] 21 -

AR UEFE P01 qualificationLock.lock() HRENSTRCEy (TR NN s
), BAtETEIERS:;

Y eI qualificationLock. lock() HgLTiaP R I Poat
IN qualificationLock GRSl NI

R&E, ETAQSILIIMIReentrantLock R EE, HAF RO BIEBERFH
£, ZIERBNHEhEEERIEM, FRAFENITMANERE)E EIAIRAQS.,

/ *x
x 12502 (Fi2+8FBA) EIE Al
*/
public class OutpatientDemo {
/%%
*x HHIMIZ RS
*/
private final ReentrantLock qualificationLock = new
ReentrantLock();

public void #i2() {
qualificationLock.lock(); // fRI12EREA, NEREHRIMIZHE
1%, BEMiIZ, SN, BHEANKTEATIHBAER.
try {
// .. FRIZH
} finally {
qualificationLock.unlock(); // MI2EREHE, BIHEE.

—. FEZBENIRITE

NFEBFENRED O, B URIEEARBIRITARNES NG, B
BEISEE. W, EEBIES. WSE, ERENFRERXRERS AHRAL
R, RRTHBAWSHZROEOIG ., SR, XEHERANVEZTPOE LS. m

258 /303



1&1ThR7:202206.1.A

fEJavarh, BB EAQSH TRy Rkl Es. i, R
B RS BREEEIERAQSHXAE, MURIMIIERNARERFHR
o, [ENENEE SR,

(—) RHR/NEARHRL

TEEMEIEREZREZEFHR, EETHITHIRIT ESAEEEMNN. W, #HE
RESHBASY, URESXM T R BB IN—LE MBS, AT, MERIEE
&, —TEALHENZEFUTOESR:

o IFFIRE (State) : ATHMERSAMRFIHBNR (LbilZkiE. BES)

935 a0 4Y ;

o IESFIRSIAIaEHI] (Access Condition) : T HIEMFEINRES #H.E15 85
FURSHEM, B, SMZERESRMZH7I, WARRITFMIZAHEAN, &
ZMRF;

o IESURSEILE (State Changes) : UL THIERRMHER, ©
DAEES SBIORT, DAATEMEIEEMARHNT. ROER, REBE

RIRERZMAEFFIRFXARITNEE, tbl, SMZEFREAMIZSH, ER
SIATRFIZH”, MMILERENEZTIER“Fmi2”;

o JRSTHTEA (Notification Strategy) : HATELTHE 7 EFRAVIRSH,
N EMEENRIEBARIEMETE, tbd, HaMMiZAGERMIZETZERE,

N EHEE FRN S VRS REFGREMIZ A

S8, BOUERRAZARITELHFNNERBRANRN, BERSS0RITHTE
PRTUALMNMNER, FIERBHEFEDAEN, WIS EEMAVANS.
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State
1. AAIRFARS

ATFHERTAIMEFERZFIIN. Lt
m, BEUARISARTANENSE,

Access Condition
2. SRS HIE AT iR )

Notification Strategy
4. RSEERLEH

YLRTE T RSB/OREH, MUNGENRBBNZ

ATHIRARR TR RIFIERER HithA2, i, HRAMICASRMISHAISER, MY
. tegn, URMISERTRMiSH” BERBHESHENAGIPSEORMMRISA,
B, FRAFRISABN, RZULHF.

State Changes
3. IEFRSATEE

HARRE THIEREMOHAUR, ELOABRRLSRORT, NETEBEIERMEIZENE. &
DER, REFERREENEEAEAXARTOBEEL, b, UMSEPFARSH, HRES
MAFR RIS, TRISERNNRLZITIRE 5L,

(Z) BAFIRYIEES

E, BNELEBTETHENER, URELNERAERR, LEARSHIBAGI, 33
TR, EXNEREEEIFIEE, LMAQSHAPRSRR—TintEEN=FER, mxd
TRASURYIRRR, MZXBEAATE, WARITBEREVHANG], X FRBIENREE.
EFNMEART BRESFZSHENEE, I, XEDRNZHNIFMZ A EIRITRA
5, EETRATIFICLHBASISE,

1. FTtBAS

PMBTRASIIRIT, BIFENAEEMR, AENEGERN T FRRIBCEENRREZ—
WML, EXRFAE. £XAIIRITH, NDEK. RRENSERNEZNSLRE
"R, MERSNEENAE—EEILLL, SPIRKTERERR, UMERNE
AR, RAEARRT. B, TAFIBESHARENLERE, WTRES
RH5IR R,
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FEBAFI TR IR R S IF R I AR T EXIBERIZE, S1T%EEE BhieniiERE
R FMEBE, AAERXRLIRBRIEZEBNEE, MEESEoNM. A MEN
B FREEME, MEBNNARERIOWE)EK TS,

BB SETINGE, BABEERNHENNIIEE, B2, SHRAN
T

o PINIE: AIMNZESTR, BENAEFERIIRZMIEN, SEIUEH;
MREIEYE: SPNEERNIEIRSEH, — N 2EHELREMENCPURIR, —
EEMZ I CPUNEREFNEEL, EMCPUME,

FAX, Bhei@RTRFAMNI. SUFHNEENR, RAQSEMNEZIHRIEM
RS ENNREIS 2, BRATESRAZMAI.

139 ®i8 138 1®if
O Ol O o
Threadl Thread2 Thread3 Thread4
S g2 483 24

AT FEXFZFER, BAETERZTEE? WREBBATRIZT, W
EHRITXBASY, WERIEZFZN A T HEHRIEE? XMBIRBECHLIATIT .

261 /303



{&1ThR45:202206.1.A

2. I2fRCLHRAT!

CLHRAFI$i2 H Craig, Landin, and Hagersten= A @& 1HAY—FHRA T BiALHI, F
115K EBCLHNF IR EARERE, W TEFRR.

%18

curNode
it Tail

RBTR

#iEc / L

curNode curNode
LEHA HETHR

MEIFEIUER], FECLHAIIFETEELHZ—T TR (Node) , fENodeH [EH]
EB T RIBIIRIE . MEWLEE, CLHIAZIFIE B SE XS], *ER,
XTI FEBR— 0 E R AR AR AIIERE R, R
TRABEEERS? EATARE, XFLEBNERIZEEFEN, HAREZEEE
EE"RIFHTIE, NRIAMBAVRERE, EESERMIE.

BRXTEEEWNRE: “— 2 HEANT—UEBE, LUERRAREMEI
B A—TUEBAIUNERER(BIENA, LCANHERMENABZ#E
27T, BT —IoAZHREFK, FREFE? “XRMEE, EREEARAR
ERANZEE M, MITENFRICLHATIBERARINIZSE i BEAXRREE
[E—IEHBRERE, BENAEAERL TS BRIERFET RREIE? XHZCLHRAZ!
DIRYFEBERTTE

I, BNES TEXRERITENNES RIEAENRENBEE: AMECLHIIE
BIBEHNEST RLIAFIFORASI, BTTRESTERE. RIFTRERUREE
VRS, CLHAASIFHNETNRASREIR—THAEZEEE, MENEHSTENEHE
£, MMERWMENEM, Bbst, FIFORBIEHIREET CLHRATIRI A FiE,
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KA %=

") aEnmsE AR sEenRE ) smummstasseenmg
Tail
RBTA
curNode curNode
HETHA HRHA, :
v b N

v

Py
Y smc CUT I

: ' ourﬁod

0 BREHERF T AR T AR G BRI AR TSR

SR, BLICLHRASISIN SR AT E, FAEWZENTIE, MBEZRUEAIR
TTBAZI. R ABA. 2T BARI AN eI IREE TS RS — AR TU[B)R, MiXLE(a)@IEZAQS
PR —LEXHERR, BH(PRFERPEHRITRL,

#HRER: IMCTENBERZCPULRY), FECPUEEECHSEEF., =
REGZMUTARMICPURY, LAz ERBEIRENMEZ T Z R IEEE—A,
CLHRAZI ST 3 R LR Z SRR, BT HMRMNRY, FLRAIER T #
XED AR ENBRE, XERERERRMMIERN, B RAEARSE0)
A R, SIANKSFIIMNARBIMNADENRIE, BXBHNEZEAINUBTE
KX EBAIR,

o CLHEAZI%H RBIF1E: https://www.cs.tau.ac.il/~shanir/nir-pubs-web/
Papers/CLH.pdf

2.3 AQSHIFYCLHEA S i

HZE, B VAECLHIASISVE EMES . ATNSMEREMRE, PEELEHRS
IR? %4474, CLHAASIMEERAET: —E SIS EIINCPUMNE; 2
M TEE, FEHRTAQSHERMHRESE, LLINAQSTT SIRENMRE
=, Eilt, AQSKRATCLHE, ERNEHTT—LEENTRE, TEREIHS
PGS, waitStatus GERTOEAZEN

PRIA, REBAYERERK T : AEHKITEFFCLHRASY. NEIFRRAPALRAZF— RS
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’a?

=. ¥YJIgAQS

(—) EXHE

AQSHIEFRZAbstractQueuedSynchronizer, ElIZRIATIEISEE, XTNRBFE=
TEi1E, HAbstractRmER— THRE, AQSFIEFEN T —LERAFINAE,
tWEN T —EHMRNAE, Raifik, BIFERMMEIZAQS, MEEEHFTE
HEMEPDEEN .

EJAVARIJUCH, AQSHIERAERET 2, ARIpIENARIINELFREER, tbil
Semaphore. ReentrantLock. ReentrantReadWriteLock. ThreadPoolExecut
orflCountDownLatchZ, HXEAQSHIER U TEIFAR., ASokithik, EFHA]
FEERARTNNE, ESE/NTHBAQSHEF, RAIENIErEISERA
W, EXBENSAFEERHTRRERTIER,

emaphore

S
FairSync
:|—> <Abstract> Sync

UnFairSync

ThreadPoolExecutor

Worker

ReentrantLock
FairSync
:}—><Abstract> Sync
UnFairSync

ReentrantReadWriteLock

FairSync
:}—><Abstract> Sync

UnFairSync

CountDownLatch

— Sync

(Z) BIREH

ERENRIINER, HNELZXTERITELHRNNOAZOESR, FAQSH,
MREBRXNER, FAIRARAQSEFTRRER, RIGFFHA/LT1T, BRUR
B ENEBREMNEZ LRI, HEixbriZ StatefllQueue(Node)™ X

T, EtnEZES )RR . A, B IEEAQSSLEIMERZORE, B

264 / 303


https://www.cs.tau.ac.il/~shanir/nir-pubs-web/Papers/CLH.pdf

1E1ThRZA:202206.1.A

HAZMIINE, TEFERF—EH, BERER,

AR -

Notification Strategy — AbstractQueuedSynchronizer

#E LFENDH, BIIRNAQSHIRIBINLIT#HITIARMZE, AT BEFNEMHL
HEEAQS, BATFIVBEFHRATEMNSE. REA, AQSHHAENRE, EItEK
ITRIRXRAEHRITIER, IFAEEBNSENER. Hf, KBMBINBEER

RIEANTGE, BREHIRNGEZRFEZFRTINGE, MELITRENZ
AQSHIRIERIEZE A,

AQSHEETN 2 &

Tips: FREMEIHENHBEERGENSE, B, BRATRMAREFLTANTE.

APHRRER ssmmwzar

# %" tryAcquire, tryRelease, tryAcqui tryRel isHeldExclusively, acquire, acquireInterruptibly,

tryAcquireNanos, release, acquireShared, acquiresharedlnterruptibly tryAcquireSharedNanos, releaseShared

INEEER acsist7 +mmERNSHENDSR
#\F3%: cancelAcquire, shouldParkAfterFailedAcquire, selfInterrupt, parkAndCheckInterrupt
acquireQueued, doAcquireInterruptibly, doAcquireNanos, doAcquireShared, doAcquireSharedInterruptibly, doAcquireSharedNanos

ANABHEE sasunama \nsIse

#il\A%: eng, addWaiter, setHead, unparkSuccessor, doReleaseShared, setHeadAndPropagate

RSIMER maFusEmmsmine

#053%: isonSyncQueue, fi il ignal terCancelledWait, fullyRelease, owns,
hasWaiters, getWaitQueueLength, getWaitingThreads

BURGEHME zummsneymumrsus

BLFER: state, head, tail
%A% compareAnds dSetHead, dSetTail,
getQueuedThreads, getExclusi: , getQ reads, getSharedQueuedThreads

1. IOERE IR

fERAQSHIL Y —, ARSI EEETEmR. 1E, BTN
EXﬁﬁ/n\ﬁ'ﬁ 5$%=\:

- OEEEEY i AELRELSIZTRN, TROSHENSLRTN;
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o EER: REMEREHRISHEET, BTRTYNASORSIER, &
AQSH, EHEMEFAEFmMER, B, el T, e
SR B2, ea=EnT, EEIWENSATI, LU aE
BEEHIMRIAKBRTUE10MEA, T4 Y Em .

2o, FEEIENE, RDETNRRASHRS, MAREENRS, &iEHN
IRSTERTIN T R, ST EREE.

/%%
* The synchronization state.

*/
private volatile int state;

2. #ILERMEZ [EI5RAS

AQSHA=MEOMTE, BT Ern Y, TETA S S ENodekE
5 head Gl tail IRES=SNNOLESLESITEND queue A NGENEE head Gl tail B3
£, BLER, FHENIIA. 54, [N RS ER
12 Bl B RS FIE TSR,

AN Oy L head Gl tail IR transient volatile EaCIUMECES

MBLIEYR — 3R, RRNEMEIERIN., ZIIMEFREIRE:

o FERIDIAM (lazily initialized) : [IEP I = ERER T 2ATL,
MAEEAQSERIMCEINIat ., EEEENISER, HAZEMAEERL THH
ZRATI, EELFER TAQSENTERRIERN, FINENFHEEIRIKBM;

O Vob ity - MR 2 AR NINE=EESCEN head [ill tail (=MD
RIS AQSRMAI G IANCORTTH

/*x BAFISKER

x 1. FERYIAT:

x 2. ZEAEEREBEAND;

x 3. kETRIASA AL NCanceled.

*/

private transient volatile Node head;

/xx BAFIEES
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*x 1. FER#IIRMN;
*x 2. ZHABGERHEBEAND;

*/
private transient volatile Node tail;

YRS head Gl tail palBgoliNdllEm U S o D e

2, By [E RS s TAQSH = > BT, H

o, [ ECHLIATIRIXRTER, BATIFRIT SBi BIIRA S 4R 75
LT T RIBI R RAVERE,

AbstractQueuedSynchronizer

- RLATI (CHLE#AR)

next Node1 next Node12 next Node3
i —_— —

i prev prev

jr— T

BEUREFTH0O>

3. VT REEH

YERNAQSIZILEIEIELE M 2 —, Nodef AR TEFR, B8

fif vaitsStatus Y thread i prev M next GIl nextiaiter RGeS JElE R
Ml waitStatus ERIN=TIRE=ts7idinbies il thread EGINETIEsZE)

il prev Gl next parItaE Sl ETIE LG =
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— 0 Y—/"Node# AL HIRHRAIERIAE

AbstractQueuedSynchronizer —— CANCELLED 1, RTF4RFRUMNERCEMHET

—— CONDITION -2, REVRESHENIIR, TRARSHRE

YT — _ .
P - RHHS, i@ —— PROPAGATE -3, MaI4RAMESHAREDIERT, BERTRER

——  SIGNAL -1, REGECLHEEFT, RERRARKT

FAFI TS SRehp L BT RE
head (Node) [— AT RIE
} waitStatus thread prev predecessor

Liﬁlﬁlmﬂﬂ’ﬁ

nextWaiter next R, RENE

Hitinpe
L mavsmst
$8E T— 4 FCONDITIONRSHI T &

Noder (RIS EEEASSIRROEY, TESIKEE, T HEE
B, BAETLREAMENYN RS D= KRR

X8 K& 17BA
. R o - s
waitStatus E0) s ﬁﬂﬁ”@‘lﬂ,ﬁﬁq, LERRPIRZS 0.

waitstatus By BGHEAR BIRIRETM, ZEFER PRI E S,
& FEBRZERETR.

B3E-1. 2. 3%, Hb, -1RTRERL
CEmmmy.o R TASWIRAMEREORS, 2RnTs

& ERMAATIR, SATHZERI, RRAIUE
BT IR

B9, * TR =, XEB AR RAQSHE B M EIAIIA
5 EHBAFIRISEMERAT, BABMEEIHCHBERGIG, SHERIISEARX
FREITE, Ml EAT &MY, ERERRAESITIGH, RIS
IWEIINTIRNES prev fill next EGN=FIREE=GOEIE G =g MBS Ed ISR IN
5, BN sm T— R, RTREIEESATAELER,

Nodetz/CvRig el FET R :
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static final class Node {
static final Node SHARED = new Node();
static final Node EXCLUSIVE = null;

/xx HFEEZEUE */

static final int CANCELLED

/xk RTZEEIREE x/

static final int SIGNAL

/*x RIESFMFTP*/

static final int CONDITION

VES S

* AFHERN, RAJUEEI T TR
*/

static final int PROPAGATE = -3;

/xx TRIRSFER */
volatile int waitStatus;

/*x HEITSEIET A */
volatile Node prev;

/xx HEITERANERTE *x/
volatile Node next;

/*x TERBNEIE x/
volatile Thread thread;

/*%

FAF&4BAS, EERF—1FEFTR
*/
Node nextWaiter;

Node() {
}

. IEFEAQSHIIE H1EI-LAReentrantLock/y
5

RO, FATHR T AQSHIEABMMAX OHIEEH ., EXHDATH, A
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ReentrantLock AR ITAQSHIAERIE, BT BIARRIRGIR B TR IEFEMR
AIAQS.

(—) BEFXAE

THEXFIRNHMIZREE., EXEABR, RESREREUZEAEEHEN
2EMIZ, SWEERHNET, MM2EREVNEERIEN, LEHtMEENES
HAN. mEIBREIT, JREEHEE, FESRIEE, B8, HXBEME
TR PN~ 5%, XEA 73502 B ReentrantLockH1AQSTH
BB, FAlA, ETRBANVEDITRER, B30 thXm T Eio.

/ *x
x 12502 (Fi2+8FBA) EIE Al
*/
public class OutpatientDemo {
/%%
*x HHIMIZ RS
*/
private final static ReentrantLock qualificationLock = new
ReentrantLock();

public void #i2() {
qualificationLock.lock(); // fIRINZREA, NEKERIRIMIZHE
1%, BEMiIZ, SN, BHEANKTEATIHBAER.
try {
// .. FRIZH
} finally {
qualificationLock.unlock(); // MI2EREHE, BIHEE.

(Z) Dnshifgth

1. ReentrantLock&} 5 RS R T
TERAEE/EMReentrantLock X [RITIORS, BI85 T 71 [RILGT K D EREA]
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HARERS, DUB/DXIBERA T, EREH, HNIUER—LEXBER:
e ReentrantLocksZH T [RYL$E 0

e ReentrantLockd iz OB Z(NS TSyncEEHMNIE, HBET
AQS;

HAh, BATEEESIReentrantLocki2 it T AFRIEAFHIER , BIAREAT
B, FMSIRARARBERNEIEATER, PUERIFMENAFNIEAT?
WERBH, BATATLUEHEEIEATERT, AREERINHREIEME

HNEPERN] conpareAndSetState anpi ML G B TN G At PN
ERXREEERES, BEREEYEXRERENN, BEEEHARERL

F.

AR, AEXTEER, ZiEEE0BIZEReentrantl ock REYERD, KNG E
J‘TI-HE ARSI MIPE 3H#H NAQSHERS .

public class ReentrantLock implements Lock, java.io.Serializable
{

private final Sync sync;
abstract static class Sync extends AbstractQueuedSynchronizer

abstract void lock();

by

static final class NonfairSync extends Sync {
final void lock() {
if (compareAndSetState(0, 1)) // E4citiE
setExclusiveOwnerThread(Thread.currentThread());
else
acquire(1); // TTEIEBAQSHIE

}
public ReentrantLock() {
sync = new NonfairSync();

¥

public void lock() {
sync. lock();
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¥
by

P _E i ZReentrantLock i HiAT RO ER X BEIRED, tERER, FEZERSLockiEzO
MAQSEIH . 1ET%, HNBIREERIeY A NAQSISEBHh—RRE,

2. AQSER S RIS R4

T =AQSH R ANEESEAD, BERBhERE RE=T. 4,
BLX TR, BATTUELE 0SSR

o HATAZED, BN E e S8, SARNIERER, {8
2 F—RINAEATIFIHA AE T, SFBIR? |

St ryAcquire REEIL=IE = I0E

o IR, fosumsieE (RS AR ER T, BE
N acquireQueued AL IEL T

o MBIEKN, HEAKN, MWAIEED, Hitmac,

public final void acquire(int arg) {
if (!'tryAcquire(arg) &&
acquireQueued(addwWaiter(Node.EXCLUSIVE), arg))

selfInterrupt();

NUSEPRRIE ocquire OZANE-SE e D Pt A BEE S addWaiter o2
Hrp 4T, REERIZE, ;_L;ﬁ.ﬁimaj#xmgﬁmm, RAL
SIS SHBA. E1iEE, HTEAQSHIFAGSHE

v

BidaddWaiter;FiZIEENFNIZEE

addWaiter (OESER Lt R O b wEA T2 2 e e do ae )b N WS4 IOE
BET:

e HRTR/NERERN: MHAREHRZE, BHNRHIFERNZMSERN

(exclusive) .

private Node addWaiter(Node mode) {

272 /303



1&1ThR7:202206.1.A

Node node = new Node(Thread.currentThread(), mode);
// FTERFENRN, WREWEBETenqEEMANMER
Node pred = tail;
if (pred != null) {
node.prev = pred;
if (compareAndSetTail(pred, node)) {
pred.next = node;

return node;
b
}
enq(node);
return node;

WCE SR ot i NN =t ININ S ANyabr = eng MREES addwaiter
EAREE)H, SABRIREBMAZRNAREBAN, MRLXKER
7D, R LAEXAMIE?

EE : Z, ANETAER 2 YRR A, AN T B
SHNER, BBEARCEEBENARLT.

teal, SRFrERHRAR, BFREFHEAENEIEE, MRFRERIAG
BSRARBINAZ M, NF R LAREIANBAE., BE, RUMFEEZIMEITARZE
C, JHECHAIETEAEE. RER, JIPEBNIIRINLMEERETEN., XTH
&, WMRFEBITHENAIZIFNEGERNGE, AJRESEZREBEBCH=ERIERL.
BELTIE?

WIRSSEFTHIAE, EAUEHRASIAR, BB, X, (@
& eng [l acqui reQueued [OIEANER GRIE e ULz AR 0F S LTI TE: |
RRAIEBAFY.

private Node enq(final Node node) {
for (;;) {
Node t = tail;
if (t == null) { // BAIIRTZTRE, REVBK
/] BE: XREAMMLABZRE—NTENTRIENRER? HEHRRE

if (compareAndSetHead(new Node()))
tail = head;
} else {
node.prev = t;
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if (compareAndSetTail(t, node)) {
t.next = node;
return t;

3. AT LR

SEE enq [l acquireQueued RNUNIE AN TS AP ONE i L
fE7 TEXIEE, ETHIANSBRBOERIINSHER, HIALERIN

SR RE:
1. THARST, AQSHAFIHa R EEERE AR ENULL;

N

w

1NN

HWEETR, ITHRETETR, IINXSEAETR;

BAZIRNEERIEME T =5

=1

/1. O

1. AR, PMIIFRTEE, LEAREFHINULL

) wcm oo

2. AR ETR, LEBEEETR

thread=null m<— tail (Node)

3. BT RGIETA, RESEAETR

BHTR
D i L

4. BETRNN, ABEAETR

— <—— tail (Node)

- gy, ARUTANNBEEETR, mRRSANEE S

LA FRRSHEENZ, FAQSEISIIFE—TFMBN BT, EMIRCRATIR
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SEEEXTETE. ITTANEEEEEER, AAEEIEITENR
(thread=null) , {(EXRESSHIREIN X ZE R,

BIRXE, BITERDBARETR, BEFENEXZMHA? WEX -,
BeA 1 X 2 ZE ORI FIZHBA )RR,

EFEAQARNINIIPHETR [EE]

BAIESRREZS - EHRARIZEIRATIG, RAVEFRE AMETHBAIL? 1R
=, BEEETWHIE? WRAZ, FBAMLZAIEHIFTARTANRE? BBREEE

AE? HATE, HABETLEREHEA,

TEHEBARIRNI2RA T AR, EJTJEE’J%BAAél,mT\nzTHFM fhEEEAEHIZ, WA
5{—_]’9 EE_\A_E_QJ:_I = #aam’
M&Mﬁﬂﬂﬂ%ﬁﬁﬁ EMeE TR, ENSHAPHNTR,

XRIEEBZI1FE,

ETA next ZETR next BiEHA
DRSS mm p— et

\ 4 \ 4 \ 4
it % %

-0 AW enq [ill acquireQueued [pEtEEst T SR=IREY enq PEElss IS4

e B Tt conpareAndSethead (new |
Node () ) ERESCETSISRTEN

private Node enq(final Node node) {
for (;;) {
Node t = tail;
if (t == null) {
if (compareAndSetHead(new Node()))// EEZ=MET S
tail = head;

} else {
node.prev = t;
if (compareAndSetTail(t, node)) {
t.next = node;
return t;
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LT acquireQueucd RNIN TS el tryAcquire(arg) Lamne i)
T scthead (node) (o l=h e Ea e

final boolean acquireQueued(final Node node, int arg) {
boolean failed = true;
try {
boolean interrupted = false;
for (;;) {
final Node p = node.predecessor();
if (p == head && tryAcquire(arg)) {
// FESRTREARERD, RENETR
setHead (node);
p.next = null;
failed = false;
return interrupted;
}
if (shouldParkAfterFailedAcquire(p, node)
parkAndCheckInterrupt())
interrupted = true;
b
} finally {
if (failed)
cancelAcquire(node);

B4, XN Tt AR? TENEREZ5EE 588, FiR
=17, BEEENEBEINIENE, TEANELI Y= k& R2HE T
BAFIRGSLER, EHSTELRELA. HEAFIL! X, M AKEES

M—Bit S ERERIE, WRBEEH, MUY TATAETaE, B
ERta T node. thread = null JGisOia it SoE ATV Yt P Ty =
AT ATREEEMSIA, TINEEREL,

private void setHead(Node node) {
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head = node;
node.thread = null;

node.prev = null;

4. BN RREER

A _EFiZReentrantLock Rk FHIIHRIR AT E, X dFEH, HReentrantLock
*DAQSWi“IZ SBHERETR. EFENBIERE, ERETERESRNZOBEND
, EEUNIARLE 2 FReentrantLockSE ARy . IRLERAQSSERHY. FATIZAN{a]i% 1T

E’\J\ BTRNEXETAESE,

AT HERIEFEMDIATRE, FIGET TEXIEE, BHRERT —EdiEPN—
LEXRHELLR,

3 8

SRERMS

compareAndSetState(0, 1)

l

R MRGEEMBMI, WEREGE—IRM, RHERTRERS, BFRBEAM
REMIN

acquire(1)

l HIBARIE SN, H—RIN T IR...

P : A3 i %
P tryAcquire (arg) : compareAndsantate(O, 2R setExclusiveOwnerThr :
L | acquires) ead(current)

(=) BIRRREAENT

£ LEEOASTH, HA@E T ReentrantLocky i T AQSHIMN TR, EXERD A
MAREEMEBFIZEAQSHEINITE, ENLEIIH

f qualificationLock.unlock() HEENEIE/S
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1. ReentrantLockZB 9 BB 24T

ReentrantLocksP ORI O S H (IS5 %, EXDNEFHITTINER
ReentrantLockZ & & B H A4 224, MEEZERTAQSHIRERY/iE.

EFSMVNONSS release EREELE tryRelease il tryRelease [NESIIE=I=:

ReentrantLockZLI, FrLAReentrantLockiERBHFAIEE S xTHR

2 < ryRetease RIS

e A RESR, SRAETSRSAEHUNERAL, ma
JELRTI A TR AV,

public class ReentrantLock implements Lock, java.io.Serializable

{

private final Sync sync;
abstract static class Sync extends AbstractQueuedSynchronizer

protected final boolean tryRelease(int releases) {
int ¢ = getState() - releases;
if (Thread.currentThread() !=
getExclusiveOwnerThread())
throw new IllegalMonitorStateException();
boolean free = false;
if (c == 0) { // B
free = true;
setExclusiveOwnerThread(null);
I
setState(c);
return free;

by

public void unlock() {
sync.release(1);

¥

2. AQSHER 73 RS Bt
NS LIPS ENUERE release Vo i=E=E-JERES tryRelease MEES
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RAERMARINGE, WIREEEHT RETE.

public final boolean release(int arg) {
if (tryRelease(arg)) { // EABFEXM
Node h = head;
if (h '= null & h.waitStatus != )

unparkSuccessor(h); // D&fEgE4E
return true;

by

return false;

)~ SR TREEAT S, BETENE, EREEH
BT ACZIUERE U, AR MHESRMIE SRR SRS
2.

private void unparkSuccessor(Node node) {
int ws = node.waitStatus;
if (ws < 0)
compareAndSetWaitStatus(node, ws, 0);

Node s = node.next; // #EIFMRERAYfE4ETI =
if (s == null || s.waitStatus > 0) {
s = null;

for (Node t = tail; t !'= null & t !'= node; t = t.prev)
/ BT RAEANNIEASEIR, WESRCEEK
if (t.waitStatus <= 0)
s = t;

b
if (s != null) // HEIBRNEHT S, MRE
LockSupport.unpark(s.thread);

3. BN RREER

T EEReentrantLock BRI BIRTAYRIZE], HEXYFMBIME, PRIRRINE R RL
RRETNEATETFEX DML ZEReentrantLock 2R EY, HILEEAQSTERA, UK
W RERFR T s,
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5{
®
¥ Tips: ZHtryReleasef)FXMBMBRBPNRTEE, MAQSHRRABRBISHMIBLE,

lﬁfﬂim?uﬂhh::uﬂ;#ﬁ&i!!!

%884 BIReentrantLockiZ (it
e —)-%

l RS RERS, RBRTHUNEE

H getState() - releases==0
H && Thread.curren tThread() == getExclusiveOwnerThread()

%W BREBE, ERER, FEBEAQSER
BRER

HIBRRASISL SR EIER ZH S HAQSHR

l SLETRAER, EEREEATR RBUBTRORTERO BYEANAREBEROERTR, HRETIPNEE
KER N j2 .
e — unpa compa: tWaitStatus(node, ws, 0) ——> LockSupport.unpark(s.thread)
"""""""""""" ’*Pﬁﬁxﬁﬁa

h. HERAQSHIEEET -ASemaphore 35l

N, BOEL2MmE, Aashrzt B Y gy TR EEnTE, 8
AQSHIEIH RS IF I SRR HZET, MmiEReentrantLock PEIEZ IR
AQSTEIE S1E=X TR LIEIRIE, AFATEXER D 11§ {EBISemaphoreskIEfZAQS
FIHREEX, (NRIFXSemaphore N E T2, AIUERHEEHKIRRTIHHER
EBNE)

(—) BEFXRE

BE, ﬁﬂ‘]?ﬂ‘:Eﬁmﬁﬁi/f)ﬂﬂ?}?ixee—/l\i‘)ﬁEHQ‘TRI‘EU 2— 1 BE, PN LLEE
ReentrantLock> kiEZHIX—15=, BE, BRUANITZEERBEL, TUARRIEIIZHA
B2EE. B4, ﬂﬂliﬁm_ﬁkﬂ]ﬁiﬂ—lLMEﬁHSemaphoreEHi?L{ mSemaphoref &
[FEIERAQSHIHZIR, BRRFIRBUN TR, 2ERNAFHBEEHA,

/%%
x [ 112712 (FIZ2+HEN) BIE Rl

*/
public class OutpatientDemo {
/*%
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*x HEIMIZHEE, IF2ABNRIZ
*/
private final static Semaphore permits = new Semaphore(2);

public void #i2() {
permits.acquire(); // WMRIFIBATAMIZER, WIREXHRIF
1&, BIiEZEMiZ. &, BHANKTATIABAEFR,
try {
// «.. Fti2HR
} finally {
permits.release(); // MZ2ERBFE, BHER.

M, SrmhnTE R A4 T A2 BIEEETE,

(Z) JREOREN

Semaphore?"#tﬁﬂj‘ YMER D 5ER, —ERfESemaphorerd
TDEAZ, JH\UEAQSTGEjZo

1. Semaphore&f 9 BB RHT

AT 2Semaphoreth T (IR T ERIOR 1% RS, A TR EA R B RAIE
0, HMELMET AVEERMEMAD, (UREETTRIS xR,

ERIBH, EMTUEZRISemaphoreXiF/AFMIEA MRS, 7
ReentrantLockBYR Bl MERRIE A TR, ML TIE RFISemaphoref’y
NEER, BEIHmEZFHAK, T TTERREREES2, BT <EBREEH]
TR

o ZRIAIE N TSemaphore(EBHI2IEAFIER;

W permits.acquire() jaxa:nPRIIEEl:E=TNO T
i sync.acquireSharedInterruptibly (1) PRz RiTb SN sbr S &= BuE S5
EERTINEIIIIEEELY t ryAcquireShared Ypr

o JRHS
gl acquire() Ml acquire(1) Ml tryAcquire() gl acquireUninterruptibly
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BEH RN 2. BRERENEM, E0BBAE, FBFELIEH
BIE AR RITEDE .

public class Semaphore implements java.io.Serializable {
private final Sync sync;

abstract static class Sync extends AbstractQueuedSynchronizer

Sync(int permits) {
setState(permits);
}
}

static final class FairSync extends Sync {
FairSync(int permits) {
super(permits);
b
/] NFENTIREHEZE
protected int tryAcquireShared(int acquires) {
for (;;) {
if (hasQueuedPredecessors())
return -1;
int available = getState();
int remaining = available - acquires;
if (remaining < 0 ||
compareAndSetState(available, remaining))
return remaining;

/] WEESE, HYBHERSDE

public Semaphore(int permits) {
sync = new NonfairSync(permits);

b

// FREXEE, RENKMEET

public void acquire() throws InterruptedException {
sync.acquireSharedInterruptibly(1);

b

/] PEEE

public void release() {
sync.releaseShared(1);

by
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2. AQSER S RIS AT

AQSTEAMEHRZFRAIBN, WARSABNEME, tbuldlr. BN%E, BH

L AN o uiresharedInterruptibly Sy A
ESemaphorel@ BRI %,

acquireSharedInterruptibly Rl Rt NI RS POVEE PR

o JIRSRILAZHN, )”U?)]Zl.':l:'n%".%";
JRUE SN LTRSS t ryAcquireShared PEIESEEE YIS SR 7S =g INE7:
5, BHENAQSIATILLEIZEE,

public final void acquireSharedInterruptibly(int arg)
throws InterruptedException {
if (Thread.interrupted())
throw new InterruptedException();

if (tryAcquireShared(arg) < 0)
doAcqu1reSharedInterruptibly(arg);

AQSHEEIN TRIATI IR Z IR SR FRMEZBESAEMN, HiOERE

=¥ i ter (lode . SHARED) i setHeadAndPropagate(node, r) [RGTISENEE
HITET AT AHREMS, MEEVERESRENLDE, FNREEET

/\\\o B/Au DQEE):QL-D /\\\/_\EE,f-I_/A\J%:IELaE\?

private void doAcquireSharedInterruptibly(int arg)
throws InterruptedException {
// FTRIREAEZEN
final Node node = addWaiter(Node.SHARED);
boolean failed = true;
try {

for (5;) {
final Node p = node.predecessor();
if (p == head) {
// EARFENRE
int r = tryAcquireShared(arg);
if (r >= 0) {
// RERIIERINS
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setHeadAndPropagate(node, r);
p.next = null; // help GC
failed false;
return;
b
}
if (shouldParkAfterFailedAcquire(p, node) &&
parkAndCheckInterrupt())
throw new InterruptedException();
¥
} finally {
if (failed)
cancelAcquire(node);

REEK, EAQSHESENT, HE YR AT ERIes, USRT
IBERIINT S, HT MR EERE, (B2, FEAQSHEEERT, BMRY
RIS T 208, EERSNNERSEE, TUEaHRHETRE LR

W TR 2181 sctHeadAndPropagate (node, r) Ll Rl Uit

private void doReleaseShared() {
for (;;) {
Node h = head;
if (h != null && h != tail) {
int ws = h.waitStatus;
// MRETRIASESIGNAL, MEEunparkiki2 ™1 m%iz
if (ws == Node.SIGNAL) {
if (!compareAndSetWaitStatus(h, Node.SIGNAL, 0))
continue; // BT, ZIRHEIA
// BEETR NN R%TE
unparkSuccessor(h);
}
// ws==0RY, FEZidK¥wsigE INode. PROPAGATE, Xt¥
setHeadAndPropagateiEZlws<0r, M MREEFHAT =
else if (ws == 0 &&
IcompareAndSetWaitStatus(h, 0,
Node.PROPAGATE) )

continue; // loop on failed CAS
b

if (h == head) // BT E, FHIELEEETL
break;
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3. BN RREER

REVER
e 3 KIK
tryAcquireShared(arg) —> Feroay]
HE#AAQSHE | BMSemaphorelik iz
HAAQSIEBRESFING) i
acquireSharedInterruptibly(permits) doAcquireSharedInterruptibly
l TR
addwaiter

l jAFSemaphore’5 & B /RIIEKER

> tryAcquireShared

| RUERESRENETA, FREEATA |

KBEBEAE % B :
REMN ——— setHeadAndPropagate ]

(Z) FRREAENT

1. Semaphore&} 9 R RB R

SENIEIINIIEDNI release () [REREANLEI O INSAEIIVIN release () EEEPEL
INOSERY releaseShared () BEEFSEE RSP Edn AV TN O NE N
Semaphorec %, B[RO+ < 8 Semaphore

R iryrelcaseshared() ]

public class Semaphore implements java.io.Serializable {
private final Sync sync;

abstract static class Sync extends AbstractQueuedSynchronizer

Sync(int permits) {
setState(permits);

}
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protected final boolean tryReleaseShared(int releases) {
for (5;) {
int current = getState();
int next = current + releases;
if (next < current) // WREANHreleasesEER7, M
mHEE
throw new Error("Maximum permit count
exceeded");
// BFRE
if (compareAndSetState(current, next))
return true;

public void release() {
sync.releaseShared(1);

¥

2. AQSER S RS RE AT

T HELQACGEELEICC O S A89RERS, AIMERIERM TGS —2ARER
iz tryReleaseShared () SIS doReleaseShared () MEEIEY=ERES

Semaphorefgfit, 5&HAQSEH.

public final boolean releaseShared(int arg) {
if (tryReleaseShared(arg)) {
doReleaseShared();
return true;

¥

return false;

doReleaseShared () PPt ORE: X SR WlN: 0D 5E oDy S = BSp Ca=TN:]
i) setHeadAndPropagate () JapraashicE=l=1)=z =S 3y LIS

private void doReleaseShared() {
for (5;) {
Node h = head;
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if (h != null && h != tail) {
int ws = h.waitStatus;
// MRETRIRSESIGNAL, MIFEZEunparkIRiE TN T R%iE
if (ws == Node.SIGNAL) {
if (!compareAndSetWaitStatus(h, Node.SIGNAL, 0))
continue; // BEIREE, ZIRAIA
// BEETR I TTRERE
unparkSuccessor(h);
}
// ws==08Y, BFe=iEwsikxE INode. PROPAGATE, Xtf
setHeadAndPropagateifFws<0fy, MaMER G441 =
else if (ws == 0 &&
IcompareAndSetWaitStatus(h, 0,
Node.PROPAGATE) )
continue; // loop on failed CAS
}
if (h == head) // BT, FHLELERRETL
break;

re 1S 1{
#HBS fSemaphoref2fft
sync.releaseShared(1) : —

l By RESE

for (;;){compareAndSetState(current, next)}

1K HEER EAQSiEHE
BR&AR
lammm. 8, FTEBEAAQGS doReleaseShared() 212848 2
FIBRATISk BB R B ER A EAQSIEN
: RERBEBEF
e h != null && h != tail
{ l y
REETRIECRS =
ki 2 KERRS 2 i =
’;'_;ff N —-SIGNAL? > CEL ar:::;‘sse:x;:,stoa)tus B smmy - unparkSuccessor
l & . REETRAEERS IREEEA T RERTE
5 = R
compareAndSetWaitStatus(h, e
S AR ==07 Node .PROPAGATE, 0) LA
‘ &
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78, IEfRAQSHRIFEMAEFY

HIAA B FTiARYER2AQSHRIEIL AT, 12T RBATHEREITAQSHRIFMABASI,
NTETER, BOLDAUERMZAG,

EERIRIZHIAR, ERER TREBAMABARIAT, A, NSH#HBHEIS, LEakh
BHE A BB EERIARTHIRA, ENEINEEAEBRHAEERERET EHE
BA. LR, BAZEIMATBAS: —RIBFREEINERRIZAI, —ERERRERSE
BASI,

sz i

‘Q“ @ 1. RISREERS, MERSE -
2. FSEE, RIBARAGS @ ¢ s s i e
i STt I T I O T

FHRBEAR

% d d

RIFERHBANGIREIR AT IR, HSL, XMLHAMNEREREFE, E8RH
bz, (EREARRIELEE, AQSPRIRRRIFMABASIIERR T RRRILER B, T
TR AR EE B RIZEIBASIFR A RIS BASY, MBBEFHHERER LHKET AN
BABOFR 9 SR AHBAS

FRA, ETEAIRVERR, B AE—DTEAQSHIRINEN: EHIRE+RISEA
S+ MHBATI, T TEPATR,

AQSHIZ AT Z AT, Fl R I R T Y2H A, ConditionObject
PEX TAFIEILER (firstWaiter) FIEEE (lastWaiter) , FHLEINEERHZ

Nodez£E!, FAQSHRIRILBAFIZEM, FHNTIBBEEN ZRIER,

288 /303



1&1ThR7:202206.1.A

AbstractQueuedSynchronizer

Supxz 00> I

=

FE£FATI (CHLEL#ER)

next Node1 next Node12 next Node3

B —— _ e —

= — o
prev prev prev

» #14BA% (ConditionObject)

_— —_— s

tb#0, ReentrantLocks AR EA0N /> 5 TR AL 2AQSHRI A,
ArrayBlockingQueuelll{£/ T ReentrantLockiX— 7%, 1EXERWN TR,

e ReentrantLockEY A

public Condition newCondition() {

o

return sync.newCondition(); // BIEFIIEEFEME
}

e ReentrantLockFTABRAQSHX:

final ConditionObject newCondition() {
return new ConditionObject(); // HEZSFEAT
¥

¢ ArrayBlockingQueueRF{EFHAIReentrantLock A9 /535, LE

Plil Tock.newCondition()

public ArrayBlockingQueue(int capacity, boolean fair) {
if (capacity <= 0)

throw new IllegalArgumentException();
this.items = new Object[capacityl];
lock = new ReentrantLock(fair);
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notEmpty = lock.newCondition(); // Z#FBASIMEKIZRNA
notFull = Tlock.newCondition();

e ArrayBlockingQueue i i [T UNET RO & 2 AT L RR N SR BATI, &
FrIREE,

public void put(E e) throws InterruptedException {
checkNotNull(e);
final ReentrantlLock lock = this. lock;
lock. lockInterruptibly();
try {
while (count == items.length)

notFull.await(); // FM4BAFIFRIZEFS
enqueue(e);
} finally {
lock.unlock();

¥

FEIENZE, A—%ERTUENLTESATIFIFENTIR, SEEHNFH
FAZURS, 1FENIMERNEDATIRLHEA, BRTEIE, XTHRATIAEZRIBH
ML MY E SRR, ZEFUBITRE.

I\

IEXEILEER, REMRX LT —HE

FEAXF, BIEXEF 7RISR, TEEMLEBEEZRMERIT, BHHZE
[TZTFE, MMAEEPERRGFRIRITENBRAE S, N TRSEBNER,
PAPIREHRANA R, ERAERMRITR, AINIRITHEEZEEI AT, 16
M BMEEZTEE, FILSARIIZRAQSIIZOALZ—, BREXSCLHASI#HIT
TIEHRIEE, UEFHEEAQSHIRITIEZMBE R, Alt, EEAQSHZLET
ERTIMECLHRAY, SFEITEE. BURSMWAR, AR SFTE
Jiz2, FTARAIEFRSIAFNE T CLHRATY,

AEARNHENERZD, FiI1AReentrantLockf1Semaphoreufill, 487 AQS
W EERFIRZAREL TENAFIBAIIN AR, EREEET EHEIEECLHBA
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5, TESENHBD, BNNMATUFERNATERFEENFZMAAT,

AXEARRREREK, ATREZ. A, EEFAQSH, BIMAERERKNEN
R, BARBEFTENAIFAQSEMHTANENTIIFRE, MEE"RFEAQSH
RIREZT AR, “HAIEFMAQSIREL T BN R, ik, 7 EeiEAQSHI#Z
DK, IEERTERIA,

FI, FERRANELEE, AQSIRM T TEMNEMEDTHH], JDKHRME T 24
IR SEI, tbalReentrantLock. SemaphoreflCountDownlLatchs, Elitt, &
ISP EEFEARSIGEINN, NEEZSEMENRENRSAERE, HXBEEAH
e E3LM,

RSB

e ETAQS, RITECHENEE: LI, =TEORRZERE,

ERHEIES S5 EM

¢ http://tutorials.jenkov.com/java-concurrency/anatomy-of-a-synchronize
r.html

e https://tech.meituan.com/2019/12/05/aqs-theory-and-apply.html

e https://blog.51cto.com/u_12302616/3230929

e https://www.cnblogs.com/xijiu/p/14396061.html

e https://www.javarticles.com/2012/10/abstractqueuedsynchronizer-ags.h
tml

e https://www.infoq.cn/article/bvpvyvxjkm8zstsptiOl

e https://www.cs.tau.ac.il/~shanir/nir-pubs-web/Papers/CLH.pdf

o IEEEH: https://juejin.cn/column/6963590682602635294

e Github: https://github.com/ThoughtsBeta/TheKingOfConcurrency
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o RIHE X AQS HYIEAR?

o ZNGREBIHIEREZRR, KEAEIBNEREEAN?

o JMERAMEZEXEMLEXS]?

o BELZPATIF, HiIEA. LEIDATIAIESHLATFE?

o Nt4 AQS BETRISINIIZG, BREEFRMFATI?

o MR—NEREFESFF—HEZESBNITEZEBRENTT, BHATFHNME
A? W STELAY?
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E1803: BEAE-N=IFFEERIE
SHNHIAEE

OUSFRR (EEZEHEIR) , AXZBEZRIINEFRIFE29RE, ERTHIEIR.

N

IRFRE], ABEZXIFEREN, HNLEEY: H\FETREREMT. A
ERUDESE, MEEMNFAATHLANE, ENSEME. EFY, ERERT

B, BESEGEMNNHRER, Eit, EEXZIEEE, AT H(IELIEX
K[ AT E LG R,

ERENRIINER, HNEENENZEMESRE, LLUEDSATIHMSHEAIME
ERRARE, A, EBELESAFTMNIBAERNER, BSEERERMEEE, &
NFRAEREMERTIR, B8, FHESNNEIPRE, AN, £AXH, HITE
B RERINEEER KNS I—TH S IEFEENEIFEIESTI,

—. BEERRAIFF LN

oA MI2R AR ES B= B RO 12 9 9134 157 BR BH 2E T SR RO R AT

BRNRE, BRBNFAKRTIE LY, N—FE, 2REFXEM TS REE
—TRA. BBlE, FREE/N\RFERER, FlEXigREEEMZ, MUAMR
BEFT. T=, 2EBENNNEEMN\RBZITAR, FREMM\RFFE
THhR. 8, EXFNNER, FRRTFELTEMEMNE,

EXTERER, HNTUERATERERNERER, FREMEET., HAh1E
T, MRIBHSHIMEREPRITREREFAER? DD EIEXN FIFRIIE G
&, BSHAELEWMEE, MMSHARBARRIVAE, MRIEILREEIFE
£, BEIFRIRERB BRI SRR R,
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wame..
P wm
#i2, 8:00
RERAA, B3 lock]

BB K ee

42?‘gzﬁ; E ;{E P @

B

—. FBHENFI S5

B, EREESET, BERSHARSER, BEKBNERRE? H2F, AH
Bl 1= BAMAMSBEIEEE, b, £ LENTRETR, BRANFEARBIRRE
F15, MEMESR/LoHETENMER. MIREEREFESE, FAINUNEREM
12, SN MEEEMREE, LB EREMmTE.

X ZIEPRZE, HRILEERNERRNE, FFEMEFS, MEERREFEY
RIEHANEIL., XFFLEMBN, AIURERFNRAE, FRESEER
REFI RIS

G
® BT
iz, 8:00
BESHA, Ml
4
. H R0
f)\tﬂg [ P>
&
B
A

P wm

KBETF AN FRE.HEEL

FEEEERRERTFNELRE, MR- MESHEEBRASHEAAE, EXE
B ERARBENREFSESRAZTD, MMRIEBREEALFN—HE. FAX
BAR, FEEHREEREUNEEZNEE FRERANME, BTFZARERR
RBERMNAETTH. BN, FEEEEFOEAFELENNEMEIERSEER

i

SR, NEHEmEE, 5—Fe8e—%, mIEERENRIRNETIRITHISLH
ERRER,
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=. WfaysEINAEREEIRTT

(—) JEFHZERVESRL: CAS

IR AT AR EE AR, BESIRIECASHELI, thFiECompare and Swap

(HFRCAS) , X2—MCPUKRERENITERE . CASHZOET, HEH—
TER, REXITZENHENAEFESRNEERRN, 72MTEHR. ER—TET
1BRE, MR IRSUBMIZEFIEfHEE—EMN,

HEANMIF, FAMBHBMAED Y,