gy B IR E B AT iR T i
SB=hR: HRFiE 48 8
HERESER

1.V R

FETiEENE—T8E &1 8RF, Eaz=sfhiTFAEERTHYER A RERE
1EFTER , EAMERE AT,

2, A

REEEMEERIF— M HEEEN, EhPEENESHTENE, D
ZiEg LIS ERNSR.

3. AFi

ARk, EFNATIRFEZEREREREREERT.

ST IR ERHREE?

synchronized ¥ Lock: BilE—1HAaR 5 —E£EFEWRERITHE, 88
AR EFNERFIEAE, W&,

SHEEMME?

1. =Z&E=& CPUBRe
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.
Bahat

F#ZE, JLEEREHS& CPU BLE®, E3x=oHA CPUBER, £AS
ZEMNAILEEH =R/ ESEEm A THE .

2, F5IEFEE=E

MEFETHAENAEXS, B2 (PU AMEfESEEHSEENNRE, RMEE
AHEE#CPU L7450 EE I TR, mEEEFEERSAE. 2
=8z (PURMNEEENASLEE, i rHEEE. 28, Z5& CPU E
AEZiE, BLREXATEERET, kREEESRETERIE, NiwEIER
ERMieHwSEREE, 3 AFEITEFEEAREERNEZAFELET T .
SHEALI DX AR, SERERMIET, B —SF2ERABRHTENE
EEE, A RECESHRnIT.

3. BrEE

EESH—TEEELABENMART. BEeE—1ANEF A, BEEREE, P4
RETERE, EuEITEFERELLEME, ESNSEEEITAHES A T8

LAMMES,ES B 5 C 530, mhlBUEFER, FEES&REDIIE
TELAMES, HISEERRS I,

BIELERBMEL?

1. & Thread EalEEiEE
2. 1Eid Runnable Ol EEiEs
3. I&id Callable # Future gl E&FE

4, EUEEEReIE
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SRR =M URIRIEL?

1. ZFEA=®W Runnable_ CallablesZOnASalEESiE.

fids:

#E2EHEI T Runnable #035; Callable &0, foJLlSsFEM2E,
EEAHALNT, SMEEIJLEER— target I K, FFLUEIEEEESS-NEEE
EXELER—HHEIFENSERE, AaTLiE CPU, fSIBFMBUE o7, FEakiEHaE
B, mirihE il r mE S EE.

S8R

WEHMEZ, RBHERISAEE, WemER Thread.currentThread ()57
2, {ER%ZH Thread Z2PAHAESERE

sz

wEEEE, MEEEiRNYaiskiE, NAEER Thread.currentThread{}FF i+,
Hi=@EHA this BEloEES5a1&iE.

SR
SiEEDESwET Thread 2, FRLUAEEBSERE D23,
3. Runnable #1 Callable X3

1. Callable 12 (EB) f95%E call(), Runnable 1= (EE) 8952 run().
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2. Callable F9ESSHIT/EALGEEIME, M Runnable FI{ESS 2452 MERT.
3. Gl mEalbiidasEs, un s okl

4, JE17 Callable AT LIZ 3| —~ Future JiR, E-EHFTENEE. B
ETRETEES AN GE, LEGTENEMR, FRRITENSR. B
Future WS AlEA T RS HITIER, TRUBESRIHNIT, RuERHBTSR.

HERRTHEE

HENEREBEEOMETRE:

Java GEEFHPRERIE

1. FEVZLE (New) : SZ=EHENSIWMHER, BIENTHEYLRS, W Thread
t = new MyThread();

2. Fi#iA7 (Runnable) : HZEAZKENNSM start()AZE (tstart();) o £8E
BIEARESRE. TSR ENERE, AERELEE ST ri#Es, Ead
ZiF CPURERIT, HAERAITT tstart) ST =HIT;

3, EfTiRFZE (Running) & CPU R EL FRSRENEER, EER
AEBLRIE#HT, BMEAIETRE. F: 85 SEERENFETRENE—A
O, Sk, EETBEHRANETIRERNT) S mit FaEiiEdg;

4, [BZ=F:iLE (Blocked) @ b FETREPHNEEHTEMER, SHEFH
CPU f9ERAN, E1EHiT, HEEANBERE, ERERANFFMERE, T Fi
=HR#E CPU BRALAEMNRIETIRE.
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RIEHEAENEEAR, HERXS Mo LGT A =:

1. EHEAE: ETREPHNEERT wait)Fix, EFEEH ) NISESHEHER

=

n

2. EHBE: ZXEFEEN synchronized B&EEW (AR ECSERSA),
ESEAFAFBEERE,

3. EMflEE: BEIEMAZKER sleep()ak join()ZmH T /O EXET, ZiESH
AFMEERE. 3 sleep()ilEER, join(|FEEEELEER, SE /O 4+

HEEn, SESHEARERE.

5. TR (Dead) : EERAGOR rSREEFERA T un()miZ, =EES
FEaAapfEE.

fra2&iEt? Am/LHeEA?

ZEEAERAEES TAH%E, IEFESFELE, EEtEnNA&ERSE
EHES, tEBERmzEEEHASHER, MEFF M —1MES. BT elENES
ZEHEERERSEN, ALEFEREENENEZAENRESA L=
EFAZKELREEAZESNEREE.

java BT —4~ java.util.concurrent.Executor O =W A T 6 B&EEl.

M#hEiEitbRIe)E:

1. newCachedThreadPool glE—- o EEFEiE
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R
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2. newFixedThreadPool gI2Z2— 1 EREER, IERSEEF R

3. newScheduledThreadPool 8I2—-EESEl, S SEHEEBEEES
HmiT.

4, newSingleThreadExecutor flE—EEEANEER, ERESAE—H
TiEEEFERITES.

KRR R?

1. ERFENEE, ROTSKEBERNTE.

2, IERNEHEAFEEES, ERERZRNERE, ANERTIZERE
B, EREE,

3. EEERRT. EHRT. 2R FEIEHE0E.

mHRFARTRXEHNE?

1. CountDewnlatch
2. -CyclicBarrier
3. Semaphare

4, Exchanger

CyclicBarrier 1 CountDownLatch BX3!
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1. CountDownlatch BEMERE—THESE, EIMASEHNEMEESR
RiTEmFEEA countDown()FiEZ HEANE, SHaifiEa ablBEiT.

2. coyclicBarrier EFrE&EFHTSE, HEIRFEESESTEA await()
AiEZE, FERERBHEHRT!

3. CountDewnlatch Mit#E==HEEER—x. m CyclicBarrier B9 it+#E =20 LA
EA reset() BAEESE. Ll CyclicBarrier et BB AE2MWVSIHS, thanmm
BEUHEEEEER, JLESIHEE, FLEEEHRRAT 7.

4, CyclicBarrier AR EEMBANFZE, Bl getNumberWaiting A& LL

48 CyclicBarrier [EERSEEHE, isBroken FiZAENERSNSEETHD
Br. tNEMhBEmE[E true, STE[E false,

synchronized BI{EM?

I£ Java 1, synchronized £EEFERFEEIHZXERSEY, MEESEENHE
T #=#l synchronized {fi 8 i £ - MEER M 4T,

synchronized BERTLLnE—ERABE L, HBolLihnEsiz L.

volatile = /ER

Mol g, Java 2 7 volatile x@E=FFEUE0] 4.

H—PHFZEW volatile EiflT - ESFILENNESZEERAEE, 5
HEMEZESEEEN, EERFRERNE.
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MEHEAEMS, volatile I— EE/EAMEN CAS FHa, BIETRFE, i#
#Hegar Ll Y java.util.concurrent.atomic & 8922, Eki0 Atomiclnteger.

ft4= CAS

CAS 2 compare and swap MES, BIFEAFR RO EACE,

cas E-METHIFEIF, MEEFRUE. & java PEIGHRMWEFIFENE. AE
MESERaREE, F—1T2aEERnNgERmgzRE, M rEEAYTENE
m. MEARREERNF —REZAEE, EdEMAIAmMEEtESTE, HiE
iTERICFEDN version EEREEEE, HRERENSIERANES.

CAS BB E2=1T8BFH — AFUE (V) . MEEE (A) fFHEE). @
SEAFHMIEENEN ARNEBESE—F/, PAFISREERRESSA B. CAS
SEILRBEAEZNINIEY, SREEE—RE\ERTD, o XEXDU BERMER
b&EEEN T, B XEFEBLE, A FPRBRAFTOEIESHT.

java.util.concurrent.atomic & FHEXE EF A CASEEEZIMH

(‘Atoamiclnteger,AtomicBoolean, AtomiclLong).

CAS RIIa)RR

T, CAS HE5SiShk ABA A=

—ERE a BEEMRET b, BEMNMAT a, i CAS A REiEa T, Hio
EEETHEHT, M RENEREGETLIEREFSRIE, B8IF—R
versiondn 1. &£ javabs B, BEEHE T AtomicStampedReference FEFE(AIE.

2, AEFLEABESRENEFE
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CAS HlEFrEIEMAIR— M EENFEFHEE, MAEREEMIBRNETIE.
AR ERIE 3AEEHRBTHEFIENESN, MAEAER synchronized 7.

3. CASissk CPU R RZ=18mn

ZanRiE T CAS EEE—rEnr N E, MEEE—Hi=a =R E, cpu
BEs—EH#H4aH.

42 Future?

EFEREER, RNEEMAZEEEAEE, ErAIRSEEN—MRF, &~
EEPFE thread =R F = unnable #[, BLZEFRUEENI ZafIHITER.
BT Callback # 0, #/ Future ATLIEEN S EEMRTHER.

Future Er—TAlER=ERRNSHFESZMAER, IR SRE ol LIEEN
Callback LABTE RS TR ThEL X WE1FH H A pYR4F.

ft4a= AQS

AQS 2 AbustactQueuedSynchronizer B9i@#, BEE2—1 Java EENEERY
TE=x A—int Z2ENEEFETEEFRE, HEHT 78 CAS BIEXE
HiEAEHRE.

AQS E— 1 FEABENEFZOESR, @ AQS ElE B timiEHR A
FHKEME SRS, thiFE1ER M Reentrantlock, Semaphare;, E1{bayELN
ReentrantReadWriteLock, SynchronousQueue, FutureTaskESEEZEET
AQS 8.
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AQS ZISHHRERZH:

1. S50
2, H=E=I

EELSEFAELIAREE MR FESE, 5540 Reentrantlock, =T
Semaphore, CountDownlatch, B&3.4940 ReentrantReadWritelock. 22,
AQS HEREETTEE=ZE, WEE=l, FHAEJLIEREE.

ReadWriteLock 2{+4

B5lEm—T, ~2i% ReentrantLock &#F, HE ReentrantLock EEFETS
PR. W1FFH Reentrantlock, PIEEFSEATHIEEEAGTSEHIE, &EE &
EHIRERNEEA—, B8, URSE CEZEE. &8 D hEzgds,

EHEEASHEREN, EE M, EEREMNE 7, BEETEFNEEE.

HAa 4, AL TiE5 481 ReadWriteLock. ReadWritelock E2—4 =581,
ReentrantReadWritelock 2 ReadWriteLock £ O —E{E=cH, srWMTES

RMoE, ZHEHEFN, SHERan, EHE-RAE R, 2050 SHE.
EszEA=HR, EA T E5HMEE.

FutureTask 214

HAExpEEERE, FutureTask EF— 1S FHFEENES. FutureTask EE
aJ LMEA—-1 Callable pUE{Rz=2, OLITEABRFEENESHNERERITS
FELN, ST SR, WEASSEEE. 858, BT FutureTask thE
Runnable O3, FrlA FutureTask halEA A £ fEiB .
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synchronized 1 ReentrantLock BIX3!

synchronized 20 if, else. for. while —#8138 =, ReentrantLock 2,
HEECENFEREXKE. B Reentrantlock 22, A MM TH
synchronized BB R EMNEYE, TLEESRE TLIFEZ. TLEEHEEN
##E8, Reentrantlock kb synchronized (9 BEEMELS £

1.. Reentrantlock RILARIEEE SRS S50t AT RS HEHEMES 7 V&

2. Reentrantlock OTLIEFEEIE#HEHER

3. Reentrantlock AJLLR SN = EiEH

SHh, ZEMEE ExXEE A —H/Y. Reentrantlock lE ERARIZE Unsafe /9

park 77 iZbngi, synchronized Z{ERI A2 ITH: 3P mark word, EmFHAEE
TiE.

AR FRBIFNIETREN

1. FlfE: SEeNEF—8, IFFAERFFrERnEEs=0a3ERIR
=, FHMEAARFAEESRE, BEEAFEETE, ShE-S8Emim
EIEA—IREFEESRZEHRNERINEZE, mMEEMWEREE e, A
PR iZAEHENNEIREE.

2, FEWH: EERENSFT—H, I THFEERFEERNEE=E A& FEN

Wi, BN ARFEESRESE, HEERIEZRETEREER, SF65—
TIORIEE, & synchronized, AE=t—1+—, EELFEiMEFSEIET.
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ZE B EZAMEZEA BN TESE

1. volatile i@hz=&
2, synchronized f&tfRi&HTEE M %
3. wait/notify

4,  while #:1&

synchronized, volatile, CAS EbE:

1. ~synchronized 23EMg1, BT AT, S5l2EMEiEEE.
2. volatile EEAEA =2 NS ESSHEMRE.

3, CAS EETh=ilgymME (FEEE)

sleep 73iZ&Hl wait 73iZHB T AXA)?

EABIEE R, sleep 73iEH wait 77 iEEFAILAA®EmRF CPU —=/IEE, AR
ETNEEESEENTSRMNENSE, sleep AEASHFTE TSN ENESE,
wait FiEEHFE- IS EEE

ThreadlLocal 2+4? BH4H?
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Eanra:

Threadlocal E—FMEERRFEETEE, T EFTHATEENZEERF
MR EITRM— s, SMEEZENEEEA TN, EHAEESEF, O
LLEREARENRA, SlERTES M EERBMENEZEE=mMEIFIITR.

AEue Threadlocal siE—#Li=ERHEIRNEIE, £ Thread EEERT

—ALLFFh i == A Threadlocal. ThreadlocalMap, IBEEBEHTES, 2iE
A=, BEfF=EEESTES S EMEE .

A4 wait()7iE# notify()/notifyAll() BiEEE RS R
iER

=ZE JDKERSRY, wait() 7733 notify()/notifyAll() ZiZERA S # 8 mxizEN
S HIE

SHRERLAMILHGE?

Synchronized %8>, Lock 8=, FTHLEZE.

RIERORIRE SRS

ZEAESREENARERNSEREIDT, B2, MEERLLEI MK, ReZibss
EMEiT:

1. ZEEDER T yield FEEH T cpu B SANA

2, ZEEPEAT sleep AEEZREHNERRE
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3. £EHETI0 BE=3HEE
4, BT EBEAEREREHI

5) EREHERNESED, ZEENREBRAR

ConcurrentHashMap BIHREESHZ

ConcurrentHashMap 93 EER 2 segment B9, Bl A 16, ZEREER
ZE o LlE 16 £L£1E%E ConcurrentHashMap, =B 2
ConcurrentHashMap 33 Hashtable B9 EA &, TR, Hashtable géE
BT E P ELETE Hashtable RREHEE?

Linux S5 TSR ELIEER CPU Fi<

1. HFEHIEBA pid, jps 2i& ps -ef | grep java, =E-TaiEaT

2, top -H -p pid, lRFEARENZE

Java FEEHLA R G0 {aliEE6a?

Java PRI EIE—HMEERL, ETPEISESMEERKABEE, Java EiER
HIAEZE LA EEIEANNESHIE.

lava ZEREGNREFRES: ER BN AL TN AR SRIE.

SEHiRIIRE
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1. ESTHEPFPEISTE6, ZESFESEY, FLbdE=sER 7 — 8
i Y] 2.

FliN. HEEFESTE AFEHEFEANERFEREEE, 2, 5—&RE
BEFEE7EE, EENE b2 EXxFEE A, BivAR 2L, BAREEN.

2, EUAREIRIEEIEEHEERN.
FrEAZERIEE], MEE SIS T UREZENNER, AEFHSFER/ILTN

SHEPFHRERZE, ESFCESIERBENTRITRE. 22EREER
E—TEFTEREAEENSERTENR G E.

TAIRE—/ M HERLE

MBHESRADBEAT wait(). sleep(aidzjoin()F XM SHMEE, AFLiPETEE
2, HEET#MY InterruptedException £BEETE,; MEESEERTIOBEE,
FTEER D, BHI0 2E2EEHEZMAY, Java B HEEhiZESERIEERES.

AaIENRMS EET LT

AIES EAEA—EE, AENSEFEIEFISAATITRE, T4oEEs
HERASERTINNRESZFE, B FUEHRTHEE.

r 2= S %EN L THNIR

SHiEN L FEaES (PUEHNB—EBEE2EEETHERET RIS —1
MEHSEHEN CPU TN NEENEE.
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MRIFIRZESH, KEEPIIER, RRSREHA

EERD—F:

1. MEEFEANEALFTIF LinkedBlockingQueue, tBFiELFINTIEE, 8%
E, B2EiES IR ZEM S RFFHT, B LinkedBlockingQueue AILUEF
AR —THFARAG, FJLAERFHRES

2. NMEEFEAMNEFFUIIEL ArrayBlockingQueue, IS8 EMNE
ArrayBlockingQueue &7, ArrayBlockingQueue 77, =HIE
maximumPoolSize FEESMEEHE, MREMTEEHERE N ER T,

ArrayBlockingQueue S5, AN ERAEHRER
RejectedExecutionHandler S+ 7 IES, EIAZE AbortPolicy

Java FHEEINSERAERERMTA

Bal. —MEERA= CPUZE, BIFRSGoRIBEEN LR, ERNERERS
HEEH—IENRRERFSTETF—THERSENEZERT.

H4E2ERRAER(Thread Schedulern)fIRES F (Time

Slicing)?

HERERE—1TERFE&RRES, 5/R=54 Runnable IfZENEEDE CPU EHiE.
—BEZ— 1 EEFENE, ERRiTEERTEERHESMA=xH. HED

REHEFO AN CPU &5 B4 ol BAY Runnable £#E/MEE. & CPU & EDI
PIETF£EMARSEXESESNEE. £RRAEHFASE Java ELVLES, B
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LIE AEF:EdEEBfEaE (SR AZIFNERER T EENN
5EER) .

fta=8hE

R= synchronized EEIABRE—EREENNE, fiTHEFESEER, LEHF
FRLESNEGH R A AESNEF, BAKEREFREIBPENRE
ZUHEAIREE. B synchronized EEAABHTEIEER, A Wil SEHinE
EAEZHFHEE, MEE synchronized BAFRWICEN, =528k, 2B 1=
RItERERRZEFEH, BIEE, =FEE—METNER.

Java Concurrency APl i Lock &[0 (Lock interface)2ft

4? WHRSEEHAliE?

Lock ELLREFSZHRAFRER TREET REHEOEERFE. MImFERENS
ta, gLl E8as=4AAnttE, FEUEESMEEENEGFTR.

ERLES:

1. AR{EEE=F

2, OLUESREESEERIIER N ET

3. mLiUL=REESFEFERES, AELAEFERENE EZELER SESF-FEE

4, DIREARMTEE, EUFEGIEE RO ER
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ZEEHHNOET, EXBRNEEFEINEERZZEERS E1ENHE
SHEAETNHewelE—R k.

plEdFEEMANSEZ, B85 — B
1. BRIAERHFEINEZ. EE=E
2, MRIEFAEINNEE. EERER=E

3. NEIHRfAEINEZ. REEE

Semaphore B+ 41EH

Semaphore SE2—MEEE, SMN{ERAZEHERA BN FHEE. Semaphore
H—PMEERE, oJLUE A —~int BEH n, EREEAEESREE n&ED
Bhigiel, aRBEHT n, BBAEFE, FIEITEKERTSEREABERE, F—=1
HEEHA. HEOLLEHINE Semaphore #5210 45 /9 int 222 n=1,
#HyF==/kE 7—1 synchronized 7.

Executors ZE{t4?

Executors 35 Executor, ExecutorService, ScheduledExecutorService,

ThreadFactory #1 Callable Z2EH T & TEFE.

Executors AILIHFAERAGIEERERER
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HEXABERZE. FSRERBSERA

EE—MEFEJNNRENEE. BiTE: £EENWESZ. BEHREE new
HEEEERENEERERN, M run TEEENAES SHEEESHER
Y.

MER FEMEEIHRERFEE, BbaFEsE-HF, B2 Thread2 2 new 7
Threadl, main 42 new 7 Thread?, #B4:

1. Thread? f9#aiE AL, @B E main £EFE AN, Thread? fLrun) A ESE
Thread?2 B 2@ HS

2. Threadl g9 A%, 8582 Thread?2 i AAY, Threadl g9 run()FxE
Thread1 B 218 B/Y

REHGENRLR, B ESEFMEE?

F#s, xERSRFEZMPHNBEESFRITH, ZERFEATZRE
BrAEE. SHE—FFEN: FAHEEEDMETF.

Java GiEHE SIS ARE?

1. EENEGRFBEFEERES

2, EHFEE=m CPUHEE
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HAPNEESORATSRE, SURNWUETERED, MEXENEZEERS CPU
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3. ERE=El

WM Erg BERENSE FFE— RS, X REERES FENARMAR,
HEHESZEZAEEFS, 88 VM piEz128 ., Thread SR AP ERELN

i, LEEEREESNEENIREE. MEHH Tix RS, BB ngEnd
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