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LORFTITA T, WV RIE R B IR R BOE R ATRRIZ1T, AR R 2 A %y 34T
BB . T T ER, RIEXN AT REGT A SRR RRAXFE,
BN T, ARG, IR EBWE TR R, R TREREN AR WA T
fEfE !

At e, REBEAM—FASNEEREE . BTE XA LEA A FHAT I DR R R R
KEa#HES, 2014 5K, Avoiding ping pong w1z L, K Linus Torvalds #&H 7 — MR
FIW A, A “ R ASZIERIFFATIE ! 7 (JE3C: Give it up. The whole "parallel computing is the
future" is a bunch of crock.)

1.1 AEFANBHFITITE

FURIATZ AT IERENE ? AT H Bt RIR = W H .
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1.1.1 SEBBIZFEEIFIT

Linus Torvalds & — AMEFRAY (B 1.1) , ML H T Linux HER, HF—EHBNT
HE©FR R Linux &%, fhiF 1991 FE LML R A T Linux JES, MAIE— &1 A AT,
Linux UK, o HBMER&R  ZHEIERFEL—.

B 1.1 4:449 Linus Torvalds

H 2002 F#2, Linus #tokE {#F BitKeeper {E 4 Linux W& KB AEH TR, PAtR4
#' Linux BN #ZIEIS . BitKeeper & —E A RAEBEH M, E-—ERMMA RS, H BitMover
A FF K . 2005 4, BitKeeper EA7A I Linux P#ZHF & A & 8 F 1% 7] T2 KL E## AT BitKeeper
WEL. B, #RZEM Linus Y[F] BitKeeper &4 K& Linux #%OHIBA 5 BitMover A &) i#
AT TR, (B2 GEMRMATZ BB 5B B, Linus $#R5E BT 0K RA 12 6] TERAH
BitKeeper. 142, Git % 1.

R KFIEEMEH Git, HGHRNT—E S8 Git BB IR, WEREEE T #iT Git,
4B RN W ARF yE— F XM T P .

MIERXAAEZT A, LG EAa KKPIFITIHER T —REAK. B4, FITHERE
N AZART 25 4] MW 2

E Linus K & X4 Ui

Where the hell do you envision that those magical parallel algorithms would be used?
The only place where parallelism matters is in graphics or on the server side, where we already

largely have it. Pushing it anywhere else is just pointless.

e2e
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FEG L AR R A B R IFAT R B0 ?
FAT VR B E R B E AR S5 3 B2 2 MU AT LA A, JF HEfEiX 2 MBS A&
KRETZHER . HREHMEMMTT, FTIHHZTEN!

So the whole argument that people should parallelize their code is fundamentally flawed. It rests

on incorrect assumptions. It's a fad that has been going on too long.

Bk, AMIESHB RS RIZF AR F TR DA ERER. X2t t 4
HiRME. T 2D RERERNNEME.

E T XBEBAEBNRE, KEMNIZX Linus B AE FrEkfh, BAFHRRERE. 55
ITRFAR, FTEFHEITASEIREE S8, MUEIRERTFRIIGRS B L, SLIERB
At LTSS BONEF EFMPATIIERS . RERMAEW, ek 2HE, BUTH!
RELIFEFFMECAGY e, MECLEEMR, TXELUAR. FTE AT, Wt 2de i e o) B A LAY,
Fit, HE “NT7 ASWEHITHZAREK (the crazies talking about scaling to hundreds of cores

are just that - crazy) o

{H52, Linus B3R H TR, ARt 2 BECFA IR S AR 2 i L, R E A AT
RI. AR, ottt o BIG AR AN A 5 m RE A2 R 1l e ?

AP &g AR, BEROHEAEMRA KR HERE. —K 1024X768 RENE A, &
BEET8 6 TEZNMEER. HMERENGREN B, tWEEADRIE. EM, HEL4HE
WEKERFERETE ., FERERRRMSEER IR K. I NERNIHE, RETREIT R
# CPU Wit A, PTUIBARATESIAZKIHET .

i AR 55 AR 75— M P LR AR L, — 4T, MRS ImAET R EAZRERA Ui
EH. RBEEOERE, BE “W+—" =K, IMNEROEIREEFHLET 41 LAHEE, T
1T 285 4¢¥% SQL, 4K 15TB Hi, Vil 1931 IR ESIER, 13 4 HiE. k3 5EK
Vi, AT — & BHLESHE AT, H, FATREFHM AR T HE. B—J5H,
MR % AR A 2 LR P &t P A B A AR SRR, I E SR, TS
RATRFERSERWE TR, BESEMUBANGPLHE R E3E, ROTWOHAAR ERIFT
M. totn, BERFFFOOE BENEHE, SETREERBETERS, SEEIMT LR, —X
NH SRR . WRE—K, REEEAROTENCRERIX AN ], REEAME? nBARH
E—ANEER, B THRED, M TEE, XHMTEE, ERAXAR—MTFNMETE.
WMRRAEH =N, SRR =N, — BRI AR, TEESEAER.
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Lk Java HHKEFRLT

B — AT SR 7, LIRS & Java ERUAL, MEAUNLER 7 2T main BRETELFE
b, EFHEM T G, FHEMHSEREL. R main REL JIT L RBIR B, 7R B
BLA SR ADST I A B ) — AN RAR . AT AR BT RN RIX AT B4R, KRR AR
BT . A B — MES T RART AL . A TR AT RER AL 55 AR PHEAE
—ig, HEANRFARKEREEARSEFEMGES . B, FRAFTEAAEEHBERKNEE, ma
W, RATAR B R A0

1.1.2 WIHBOERSE: EERERRIKRN

BEIR BRI SRR RO AN Z — X% « BE/RIRHIRIT. HAEA: SRR EATERNN -
i C(RIAED BH, A% 24 PHESHEN 5 SFHSIHK “18 MH” . RHZERR
HRPATERD « T Bk 18 D H KB R IITERR S — 1 (RIS (0 AE (I E
PO .

WAREAN, SRS 18 MAR 24 MH, BAIMHHEHIERE ER— .

B, MR 18 MHEI24 MR, FREEARRM—FHIH ERLAE K2 ABLTE HEREA R
Mt BE 7. ZITERE —~HZ AR ALK HIFY !

(HRE, EEREMRIFAL -MERENEY IR, ©HER T ARRMEE S, X ARK
MITE . A MOXREE, AT SR /R e ISR K, FAT ZA, BWOIMHHERE
JURRERIEE “ LA 70 i RORR, AT aEshME AL, RATEE T USHEANTEH.

BEIREREA RSB T, SR, 78 2004 4, Intel E AT 4GHz & F HI R A
i [a]HER B 2005 4F, 7E 2004 FAKZE, Intel EAMEIGY 4GHz i8] (B 1.2) .

B 1.2 Intel CEO Barret 14 T % %7 IR 4GHz & 5| 3k



18 EAITHR

FEAT 2 A IR R B SR IGT 4GHz BT RE? 248, miHEATMEERRTS, RE
WRECAER T ke RMMBIE TS CALE THKT . 1 HPKE 107K, etk 10 242 —X.
KO SMIBT T . SHBTRREOKTFT S, QUERTEAEMR T2 L 3T T
1, WatBir 4GHz RIS CEsEr 7 BIgHRR. FORBIE—NK T, ENEREE 04
DK, A FRBHMEAMEEE. M0, WERIEM SRR EEe s AR T
& M RAARRIRME, EH ANEEAE BIX AP RAEE A 17T RE .

Kk, BE/RERRAE CPU HITHEMERE TR k. BAR, IULE Intel EHHIH T 4GHz
Ak, R LLER], fEIT 10 FHA RS, CPU EAMIRTIEA W RER] T — Lo mf A nl ik
HIHHE o

1.1.3 HIRETERR: RETHbETEH

AR CPU Itk 2 LI IEZE, Kk /M BE R B R AR (B M . (BRI IR AR I FH Y
BF2EZ R T REITA 77 S AT TAN T 1) 5 A4 B2 &

M 2005 SEFFGG, IRATEEAFIER AL EE, M85 KT8 70 Wik 2 AN it 5
HoTEA IR CPU H, 2N ZE CPU. EHETJUENEKE, KA CPU,
Ebd Intel i7 sh T LAHHAE 4 %0, HF 8 Bl 11 IR 4588 3 % 7T LABC A JLANHHS7 i CPU,
f—A~ CPU i A £k 8 NEEE LA NEBIK FF, TIIRS 2209 WAZ M 2 1T DLk
FJLAEA .

AeH o NS, BERERAE B4 MUE AR T . BEXAEE, AT AT, 5
18 # 24 H, CPU LB =B —F. AL T2 A, WAL HEHEEH CPU AR Rt
BeHEANTH .

TR HN A F R EREE « )R« 5554 (Donald Ervin Knuth) , #0biFixfisae: 78
RER, XMIAR GFR) HETRDRETFEMARITECLELH T SHH, MITEERE
BRBHITHEHER S AT R E .

FEGNEE (K 1.3) RELHENEE GHENREFRITER) BEE. (EER¥ER) &
MOKZ SR REHEE (XS KB (BT %) MIEE « "W (BEFHINIE)
SEFIH A 20 O R EER 12 RYBREIER LY —.
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B 13 EWikikt

1.1.4 XA EER

WRYEENER R, BERERAN Z BT RN 4eRF. HE, RAZE, BRI
FEATAINE 1o N 7 REERIFIER M R A R, 81 TREIMatBeR it 8 7R 24> CPU
W% ZEHE— CPU BL#Ar ARk, ik, JRATHSEmi sk R B SRHE K, iy Bl 2 i SR e
BHEHATS, HF R REN AN Bk, fRRE BT ORI RS
. BAER, WOETRMEEAENSG TREM R TR TERST, Hik, MF 7 ERERN
A AT BE IR SE R R R TR HERR &Y T BPFT R AT KIS

FrBA, ik 2 A CPU A 9 HIEM b TAE RN 7 — 18R, HERMBAKZM. t
mn, ZLREEAWTORIELE %4, WATIEMBEMRLRERTFE. aT M, R aT g iF
TR B, Xl AT P BOE AT . X THERTR, WMEREERH
R R ROL

1.2 {RaAZEERYJLANEL

W, HTHEERCERN—TIIEXRFH. MFREN (B3 Linus £/ , #a
AT RSB VT RIZER L AFrit. ERMERMBAB/AEIN, EFEHUE, XEHELR

eQ e



F1E EAFTHRE

R AR . BEARUEIR S i R 2 K B R E AT IR, T Java 1 E 2 ARSI
%, WX Java BIFFATIHH R DT E BEEFELE, HE%E, REFZREN AN EE
FIHE A

1.2.1 [E#¥ (Synchronous) #15%% (Asynchronous)

RIS W FRIGE — K OERA . AP — BTG, ARE LR 7575
MREE, A ReSEEREMIT N, BRI EFHEG —ME &S, —BIFG, AikiAMRE
SERPIRIE], I E RUAT AGRSE R SEROHRAE . TR IRIE R S RSN “CRSE” il
7. AL, ALIBREAERNLIE. B 14 SR T RSBk RS 5% X5 .
T RAERG, FHRAT2 B e . wRAP AT ERREZR, BaLED
A AR AR, W@ R

5?[$§&?

A W )
— 3‘,3%,@

B14 RIPFFiERAMR

AT, tnBANEEY), WRIEEREZLEIEL—ETH, L4RBI THHEF T —K
i, B ERATE. ERALCEFRTHELY . XIREIELERNTT, HEERRK
ARG IRIATE, TRAFMSERER, HEMNT, HIFFERMTIE—ZERE, —Kibh
FIEYIRAE R T . XERRA A

Ak, GORBATEREE, wUARER BITITRK, £ EITE T —87 . SIREmM 52
FHEIRFR, XHRRUAMEROCLE R T . BRTHILRIEFIEK, HRRIESHOLTERT .
FXEE TIRKIT )G, MamBELHER, YRX—VEKRRERT . IRELITA5R,
BT AEET 4, HEEUBEARER, Skt Lo, SERERKEE mx

e/ e



Ltk Java I ERREFIRIT

—E R e F T . XU R

1.2.2 F% (Concurrency) #AF4T (Parallelism)

HEMIFATRFNDIET AL BRBEOEE. N URRHNERE ZMES —EHIT,
HR AR H A AR FRIMETZMESRBWT, MEZMEFZ A ATREERLFTH. T
HATREIER SRR “FRHAT” o B 1.5 REFhier 7iX .

—>--D - > 2P

445 FE

B 15 FRAAHiT

PERE RO R, TR 2 MEF R K RMFRINIAT, TR, ZIMERERRR
B, —RJLBITES A —2JLPUTIES B, KRGS MEMAAENHE R YIHL. (EX T EH
i, BMEZMES AR BITH KR, GRS R IFATIAT R

X FEOLAEATEP AR E L. RELEFLRFSIHX, LR, FF “LEH
KAF I, HIWRAEE” KR ABRELHILKANTSZAE, FHN FHEWELR “E
EAFESERAER” . FOVKILTN ESHE W, MimEE, MR, mRLEDE, B%E
BOMREAE. RN, MERIRFEE RN K, RBEFETHE, ERONREEE
OEFHME, . Xt IR . EM UERE” BEIEETDHAR, FRXH
oL, #RATEABEA R “ R fEF RAER”

MAEF L ERIER “IFAT” Bz ARTWe? BB RSN AT CAUAES], ARHRAALS
% bilie ZEEATUARB AT, RABESE LA LT LREINEMRG, “ER” XLHEFLE
REEBF R T o

Shr L, WRARZHRE A CPU, MHEHAZHEREZLBMS, Ba ALK X
EFATRERTILIATHI, BT CPU —IR A BEHIT — %484, XM F LR lRE 24
BRI RE, MARHTH RERELAEDREMES) - HLHFHFTH A TR HIE

e8 e



18 EAFTHESS

A £ CPU ARG+ (thin£# CPU) .
BT H R M LR R R FIHAT — RN, Hit, WREERHINTE, REATHAS
) R R R X

123 IRFX
X R R R — A LBV BRI FHE, TR MRS ERE K, H
Rel — MR AT, —BRAXFEEESH, HhaEZEERXNRE, MyOINF.
ttn, E—NMOAZEE ST TEHL—RRGERIT—MES. WRDER/NAR
i T EATEN M, RER, WMBR/NELTRTITEMES, TEINUBUITIEIT EVNERISCAF . N
HIMT %t R eSS Fr N EATENA G A4 BEATED . X BT EDHLt & — Ml - X I B 7

EHTREFT, ERAXBFERRFONR, WRESMEIT YL R AT NTEMES,
B4 BRI BE I EE RARRAT BN SR Ut = RAIIA KIS . EREARDERER), BARZ/NY
HEH.

1.2.4 PHZE (Blocking) #A3EPEZE (Non-Blocking)

BHZEFNERE 2218 W R A L LR B, Hn— DR S T I FAXHEHE, Ba
HAh BT A T EIAN PR LR L ITE X MG F X h#TER. FHaFRLEERE, X
MR, ShRY, R & A RIRRARE —EAERRRIR, A A B AT B2 A XA 7
X _ERILAEHARE TAE.

FHEENEEEZMR, ERiERA M ERREUGREMELREIIT. iaRNaEfa=
AR AT . FREME, BERE RPN —FPRCEFA L.

1.2.5 3% (Deadlock) . 4% (Starvation) F0jE4$i (Livelock)

FEE . PUERAEDENE T B ARERERME . R AL EIR LRSI, AR AAHRERRE R
BE AN EERL, Wl E TR R MEBE AR T HIT T

FEEINZ AR R FERE R — I T (558, HA LM BB AREEER) , B 16 BxT
— NFEBII R .

A, B. C. D VU/NEEXMIGIL FEIEREATH T SN WA E S T Hfh 4
MR FEIE, MRRFXMABERERE CHEE, FBAXMREEATERT 5, EEHATHEE

eQe
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i, FER—AMRMERN, I ESAZE RN NOR R, BRATKZHE “BinitsER
HI” — BT E AT .

505

B 16 iRt

PURETER — P EE TN ELRBER MR TER G ENRE, B HLERIT.
FInE AR AR TREANMR, MEERNLEARR S ERENTE, SBURMRERLE
TiETAE. EARAT, BYRAELSH, RESHIZMERL. BTHIRE, RUTHRE
R, MESZEERYEFAIRIFERE, MNESRALERAZRY, AURSWIRIT. &2
RITUR A RN FE L. AR RER, K —IMRE-HSEXRTENL, FEHAL
FHEXNFEMOLELEEF T, ZMFRERIVRK—F. SEBMEL, JURERA THE
FEARRK— B M AR RE (Rl NEECLTRIES, ARERERRIT) .

YR MIEFEAEBREL. AMIERRXRARFBEILXA MR, SIREREET
%, BRI T, 177, XEURIEMES T Z. ERATGHE, 115 MABE IR, il
Bk, T, RIRApEMEEAE, @ik, F, x7hR2IEF o, (BthiEn £ EiE
ibfRe SR, RIMPELHE LT . TRF, NIRRT W&, &H2RE XA, FRZED
EALE, FEi, MBI AAE. 58, ELET! AENTARKERE, RMEGXIE
FX 2. 3G, WX ATLURAE XA FE. B, KEXBARN, #HITE
Wi, PRAUEXME AR .

HINFE R LR EAE DN RIE R T RA R AEIE T . MREENE A, HEHF
ARE UL BRI, Tz SRR M AR, A4 B2 B B YRR T ZE BN R P Bk,
A —MEAE AT AR S8 frA BRI IE 30T . XA &t 2 iE 8.

10 e



F1E EAFTHSRE

1.3 HEZEH

HFIERXWFE, ZREZEMHFRLIZEEE . REZHIF RS, AT
FHRIOBANBAT /I, KRBECEATCA A, TUUR. TS, T8 TER L.

1.3.1 A= (Blocking)

—NRFERFHER, MAERMEERBRIRZ G, HilRBELEEEYIT. HBRIMEA
synchronized X8 ¥, E BB (RAITHEAESE 2. 3 ENAXHEMHEAR) , BRITEIHHLE
FH 2 272 -

Toi&#E synchronized EEEA B, HMHREEHATEEMAMEH, [ERAXKMS, WRE
A, KEMBFEESR, BB LA 7R AL,

1.3.2 FXY1i# (Starvation-Free)

IRLREZ MREMALN, WaLRHEZRNEESR MR THamLERNLRE. th
U, WFR—ABRENSE, BRAAFH! Wl 1.7 fox, BRTIEAFELAFHEMER
(hERRERAERLRE) « HTEXFRYRY, RGERITFEINCRNLREEIN. XHEF
e FBURR e AR AV HURBRATFH, HLkREE, MATRRAS~4,
NEFRNLEM AR L, BERGHE, MOHTTEH . BATHERLEEEISHAT.

Ve e
® O
() A @,
OS—X 3 O

O % SF

5 s

5 .k

A T

B 1.7 2F53ENF4

11 e
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1.3.3 F[ERS (Obstruction-Free)

ToREAG R — PR 59 AR B EE A BE . P RAR SRR TR AT, B A AT =B Al 57
XA S8 — R, 52, KEXEMALLKERBHENGTX 1. BAMRKE &
EEE IR, EBEESOR TAEAME? X T ERRHAERE, —BERURXFEL, ©
B SLEI B S SEAT EVR, BRI LS. (HUREAEEEE SR, BaLER
A LMBA e E SR TR, E X

R SR PH 2 4 R 5 R ARG . R, RENAMNNLREZ FRAATRRAEASE
RIS, Bk, PRI EHAE AR — RS . ARXT R, R 28 A A2 R — b SR L ) SRS
CARZPMEBEZARETREASRENR, REFRZIMERAK. B SKHRR %R 1
AT, HE-BERUERR, MEAZHETEER.

MR AT LE B, KRR 2 AEREF A I INET. HASimAXEH
FAETE RIS, BT AT REER & AN R B CRERAE, TBA — R T BLE
FX. ZFFARKEMAGNIERHIT. ik, RITTRSIFEFEERZ —HLES, 200
DA — SRR AR RN B AR A CR#RE, MRHIERX. ZEOXFEAUREREAR
ST X P REAT R R

A ATAT B TCRRARS SEEL AT AR — > “ —BUEARIL” RS SRRRAERIEZRT, SEEBUF
RIFRXARL, ERIFEZERE, ARER, SEX MO S ESE, WRMHEZE—BuW,
WU B B IR A TR RAN—E, W B B VR T AR R E AR b 5 HAh S k2R, &
HERBRIE. MRS REABUERENSE, EEBdRn, MHEEHFIAN—Bn,
RAEHEAHLE.

1.3.4 J$i (Lock-Free)

T HIATIMRLRGE . ELRMEELT, PrfRLFEE a2t i X AT i), (A
AFEIZ, THEFHFRRIELRE — N RRERBER RS N 72 SURIER I X

EEBERAT, —PMRENFARTREEE -NEHER. EXMER T, ZESR
WSOt =R MRBEEMR, Bk, BARFEE, Blgegslsg. HEiR
wnfe], BT S RERER —MRRER T UL K, TEFLEEER. ETIHAX HESL
WHIZRE, ENULFAKER, BE2ECHRE. MRBSRTL, SRR, WL
BRMIVRHIILR, KIS (F AT,

TR BN ERD, WRESARY), BAEFATEALEEL.
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while (!atomicVar.compareAndSet (localVar, localVar+l)) ({
localVar = atomicVar.get();

}
FRES, BAKZHE “BRNALEEEER —EFFHN A,

1.3.5 FZZEF (Wait-Free)

T RERA —NERAE T LIER IRP A S LR AE, T 70 545 I 78 T0 8t i 2 il b S st — 2Bk
TV R. EERIANAERLIEERLE AR, IHERATEIREZ. nREHXA
SBIR LR, IET] Ak — 5 5 RN S R AR BT R EFR LM, efT R X 5] R 2
X R IR A A ] o

—Fp LAY () TR RCU (Read-Copy-Update) . B HIZEABARR, XMLl
A IS Bk, BT R EE R EERN, ENEA e SRS s RAeFIFR.
BES KRR, SRERGHENOEIE, BEABREIAEEE G2 A3nT LA
#BHD , BECERE, EEE R ALE S EEE .

1.4 BXFITHRITEERER

A RN 2B IFFATRR B 0 B Z BT T 2T T M B ARIT . SRSk, REERRN
ZRHTHANER. B—, ATHRB\EGFHER: £, BT LHEERNTE, HLHFELZS
PATE MR, EXE, REEMRETEMEN, BRRERMERNEE. BETEFSEN
HE, —BORUT R W RAERE, BERARRRSZ), EEHARTLSHRENTLUIR
H, R AT ENFTH . BEl, FEEWNDEENS XA W EHTHE, — & Amdahl
B, FH— 2 Gustafson EfH .

1.4.1 Amdahl E&
Amdahl 5EH R TR 22 ok B B A . B T AT REITLS RO H 8
ASRFIES FIR,

MEREEES: MELL = MUBTRGEREN /| LB RGFEN

B, FrighmEtt, sU2OUentrFER 5 ERER I LLE . IR bR, RO
HE. B 1.8 BRT Amdahl AXKHERIERE, Kb n RoRAEBEN, T RoREHE, T1 %R

e 13 e



Lk Java B AREF T

PALBTRERT (WL R | ANAEEE A FRERT) |, Tn RER n MBI E KRR . F 2
FEFF o R g S AT AT R EE B

T, = T F+70-F)

A b N
$i4 1 3 13ty 74
L%@ A

TI — {A) Jea]

Wz 3 F = T \
LAEEE T —> Ahi sz dest

11

e ——————

T CFT 5 (1-F))
{

Ff:%U“F)

B 1.8 Amdahl AX 093EF

RIEXANAR, R CPU AHSHEB T LT, MaELS RGN HTHERKEE,
RAGPLIE S0%H A FETHIIT, A REHBAINELES 2.

BRE —BF AT PERAT, BT PERAER 100 MESEA. Kb, RESRE 2
FH R 5 0T LAEAT 3F4T, PR 1. 3. 4 UAIET, WE 1.9 Fim. E2BTHELT, REE

THFERT 500 AN [R]BAA o
=)=l = ()

s, hEE2 sy bEe  Yaks

B19 $FI#4RSE

)OC

FRP IR 2 PR 5 AT, RIEXUZACE B, NIFWE 1.10 BoREAL IR . X

e 14 e



F1E ENFTHEHSR

BT, S5 2 MBS FFERDE Y 50 ANEHEI AL HORGEREARFER D 400 M (R AL. ARSE
IE L #E XA

hnE L = MALET RGiRERT / TG REiFERT =500/ 400 = 1.25

8 3

- g;ﬁz sy HEe  Sks

ha“*

B 1.10 A EEeH4710

RERBERICPAHHIMELEAR. BT 5 ANEBP, 3 ANFRULASHET, EHREETL
ELE R 3/5=0.6, BJ F=0.6, HXUZALFEZRAIALER NN A 2. RALAKE:

B tb=1/(0.6+(1-0.6)/2)=1.25

ERRIE T, BREGHTAEBNIEONET K, WEME 1.11 FrriasEidE. S5%2
SR 5 FIRCERTEET 0. BMEXAF, REBAFERKARKT 300 AN EI AL, B0 H Aok
BRA 500/300=1.67.

B 111 ML T 8471
FRmMERTEAN, NETEH K, AnEk=1/F, H F=0.6, #&EMN#EK=1.67.
HEAT W, ATHREREHEE, U8 CPU LB BHEEFA—E R A XNEH.

TEMRE LEREFRSBTITN, RERGEATIHTIRERLE, i b, &3
FATREFRSREE, A REURPHIBRAN, BRIRARMIEL.

EE: #RIE Amdahl T2, 18 % 4% CPU & & et AT4040, #hALeg 3R BULE T CPU &
HEVURLG T BITIAEFHILE, CPUKSZAS, B4k EAML, ML
AR AHT. 1R EF CPU M REKAZ F0) ST/ E, LA ER S 4 4MH

A
Ao

e 15 e
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1.4.2 Gustafson EE

Gustafson 5 12 i3 B AL FR 88 M SR AT ELBIATINE EL 2 (B 9ok &, a0l 1.12 FoR, B
7 Gustafson M Amdahl EEIAERRE . [FFF, D HHESE SOIRAL BT RGTRERS BR LAL
1S5 R GEFERS .

Yiga A

% s Ginb "
) L9 555

hei v OTI0b) [ (arb)

3x . F=a/(arh) E4jnis)
arb a4  Mb
pf e SUV = -7 = T
= [t n'(i{;é ) = /’T N pyoll|
Fe N(I=F) = Fra-nfF

B 1.12 Gustafson Z &85

ALLER], ATYIANAERARE, Gustafson FHHA XA Amdahl B ARBIRAE.
M Gustafson EEH, HATTUEREZHM A, WRBATIHLHEIRAS, FITHLEIERK, B2
H L R AR AN . RERAN I B InAC TS, AEEIRE EIREE .

1.4.3 Amdahl £ Gustafson EEE2EHEFE

HiF Amdahl & Gustafson EREKIERAF, XRARZRHIXHANEILZ G 25
RIIE? HSEAR, MENZRELRFANXHEANEENSE—NEWEFLINARHEEHIE
RILEER, e mESE AR,

e 16 o
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BB T, —REATIREME 60 A BT . RIET — AN, BT 30 2
B, BWETRIFZH, REAFTHELE] 90 2 BN (R E. & 113 REarthi s 7R A

é‘)/éi'\ "
B .9,
,‘/7. ’X/'L 4R
0_.—————’—‘——"_"'———_' ’X<O
A 3 kn B IERGAAK
@3é }?\ﬁ éo}{m//;dvr

B 1.13 Amdahl T 461 £ .5

KRG 1.13 FERIHTE, RERBLUIRRAEEET] 00 A HEH 3, IARM AB 5 ZE1X B
M RN, XERASNE—NEHENLER. Lh b, WRATERE 30km REMR T —
INEF, R ABMEVR N S 3 B AR EE, N BRI AR )P IR S 4E R TE 60km/hour .

HH R Amdahl 581 : ST —EN, ELER LRE, AERESEZ /DA CPU
Z5i+5, #ARERBEIX A EFR!

i Gustafson BRI K S 52 AR, X Gustafson EFEKM, FERM A AHEREES
218, REGUR R RnT B S, HNEIRE U LR A4 — A, RS TT LI
PEE FE AR R R B IR AR . e, (RABEIA R 90km/hour, BI{EERT 30km R
(I3 XA 30km/hour, R R ELAEIR J5 I (13 FE A F 9lkm/hour, 441K 285 (R [RAIBEES, fRE
H— K] LA E 32 = £ 90km/hour

Kk, Gustafson EFHR MR : WMRATFFH TR S HHERBL, 2 MnE ke
W& CPU HIEE LMK,

Bt BL, XA BRI AT JE - B A BER L, ISR R G A T R AT AL RS (B F=1),
WX T XA e, HIELLARE 1. 2z, MRRSGH ] BT ELEILT 100%, B4
XA E RGBS 0 (KBS

1.5 [EZ Java: JMM

AR O T AR TR — RS E#. KBS IR 5155 L XM.

e 17 o
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T AE Java Bl C, BE HMAEM— 1B SHEIRERF, #E RS RIXLR#E, H
KPARRE— AT Java F2F R BEE. Fik, #AEEE, RITELFETURT —TFAX
Java IR AR (IMMD &

HTHABRFELRTEFERRE, Hbh—NEZERERRIFAERF T EE 78— 2t
Z MR ZRER . T RIE—MERFE A LB B IER RO BAER ? XA A LS Rk B
o T RATEFkRE, BAME IR, WMRFER—EE, XIMZREHER 1, T4
RIZFI—ER 1, RXAREKEEEHFTEFTERR/ERER. FXE, MEASME
HMAE R AE BT, BIEERAR | MBE, REEETREEER 2. Hik, RITT\TEERAT
FEIFATHLRIBIRTIR T, B SRR, fRIEZ MR ] a] DA 20t . IE# P FE T4E . T IMM
kP b Al A

IMM HIRBRAR AR ESE L RBNIR T, 7T WEAH FERE . Bk, BATE
SE AR T XL

1.5.1 JEF1* (Atomicity)

JRFHERSE — N RIERAT PR . BMERAEZ MR BTN R, —MRE—BEF
%, BB HMERET .

tan, X F—AHSLREE int i, WMEERNTERE, & A SMHRE 1, &7EB
BEMRER-1. BASERX 2 MEBRUMM TR AMERTIE i WEEAR 1, E4R-1.
A2 A AR B Z MR BE TR . X R TR — MR, AT

{HARBATAE int BT long BUAIIE, ATRERLA A RIET « 0T 32 (LRSI,
long BEHHEE AR FHR (FR long & 64 £1) . tHERY, WREANMLEFRXT long
BEATEARITE (BEERD » WERREZEKSRER TR

KE AT LMFAME— T T AR

public class MultiThreadLong {

public static long t=0;

public static class ChangeT implements Runnable |
private long to;
public ChangeT (long to) {

this.to=to;

}
@Override
public void run() {

18 e
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while (true) {
MultiThreadLong.t=to;
Thread.yield();

}

}
public static class ReadT implements Runnable{
@0verride
public void run() f{
while (true) {
long tmp=MultiThreadLong.t;
if(tmp!=111L && tmp!=-999L && tmp!=333L && tmp!=-444L)
System.out.println (tmp) ;
Thread.yield () ;
}

public static void main(String[] args) ({
new Thread(new ChangeT(111L)).start();
new Thread (new ChangeT (-999L)) .start();
new Thread(new ChangeT(333L)).start();
new Thread(new ChangeT (-444L)) .start();
new Thread(new ReadT()).start();

RS AE 4 NRFEXT long BIBHE AT, 4305 ¢ WRAEA 111, -999. 333, 444, 2
G, ARG, RO tEE. —BOR, ¢ ESRX 4 NEIETE . X HRE
RINOEAE T, EEAZE, 7F 32 A0 Java BHRINLF, ROEZIXEE.

RN FE ReadT SRR & HHIBEE, MARNMEFMIZBAEMEL . E2, LR
b, IMEF—EZBT, e AREMHUTER: (BUGRA, £/ 32 END

-4294966963
4294966852
-4294966963

......

BT RAOTTER], SRR RRER T PMUTAR A A AT AR TE 3L
e EARLG, FRXE, REJNFHLLFL, HPRREMPER N 32 &% T long

10 e
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AR S AR RN, SREZAMETRT!
SR IES HIX LN EUE R 2 HFIFOR, KA EiHEW AR T

+111=0000000000000000000000000000000000000000000000000000000001101111
-999=111111111111111111211131111211111113111111111111111111110000011001
+333=0000000000000000000000000000000000000000000000000000000101001101
-444=111111111111111311121211111713111211117121131111111111111111001000100
+4294966852=00000000000000000000000000000000111111111211111111111111001000100
-4294967185=1111111111111111111111111111111100000000000000000000000001101111

EI BR T XU R B RAMLER, B EE T EN N BN E. AR,
XANETRER 4294966852, ST 111 8i# 333 HIRT 32 £, 5-444 )5 32 Ak i %is.
-4294967185 H #£-999 sk #-444 BIRT 32 15 111 FeFJ5HETF. HmaiEid, B TFIFTHER,

BrwSal 7, sSRERKRR, EHELT.
BT, BARKFKER T ENIZE T 2RI,

152 AR (Visibility)

ARG H —DMERRRER TR M EREE, MR TER B LA AE X MEX.
AR, WTHRATRERRUL, AT BUR AR . FOREEM — MRES R P BSC T HEA
Zh, MAERSERPRS, SEROXNREREKME, —&RIESUEHIHTE.

R TR PR ST . R RN T AR, A
SRR TN D E RIS, [ 1.14 R T R AT A I A — R A, WSR7E CPUL A
CPU2 EBIEAT T —AMER, LA« hFRESRAREBIRLNEE, 7 CPUI
SRS T TG, K HBTELE cache HIRE R RE, KRR T, WRE CPU2
EREARREK TR ¢ MYBRE, B4 CPUI FAIBARA A IF R R R B A S, (kAR
SR cache H1EkH 4748 O . IR, AR T AT ILMENI. AMEFRBLA: TR A0
P, B CPUI EHISRARIA ) — B T b B R AT R T Ao 7 B 1%
FER

AT R — MR AR, BT RSB B B (s fiS a
BRSO, TI2MEA— MERIIISE) £ SBTRMEHES, 154 EH GX e
FE TSP EETE) DA RS S AOGEAL, 57 T S B AR ARAO ISR 2 5T B A
BATRENE

e20 e
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B 1.14 STIMAR A

T HRE — M BT

Thread 1 Thread 2
daiied =\s el el e
gk Brstintert iR

FRFEAELFE, HATHAT, SRAE 1. 2. 3. 4 DU%¥EAS. HbiL 1. 2 B T4 1, W
B4 3. 4 B T4%E 2.

ML HIBATIRF EE, 2==2 }HH ri==1 UCEFEARMREH M. Bbr b, FNFEE
IMNEMNFE FFIEXFERA S FA%RFS A e e 2 EHEK:

Thread 1 Thread 2
B=1; rl = B;
r2=RA; A=2;

AEXMPATIBF S, BA T EEHINIA B AT R B 2==2 I H ri=1 KER T .

BAMPITHR, £ PMEREFEUNEA N -ANLRENZE, ENKNERTRMME.
R BE UL I 21 72 LA PRAE A

HRE - IMHME 2 — L85 7-

Thread 1 Thread 2

rl =p; 6 = p;
o= e rE.ti=13>
r3 = qi

r4 = r3.x;

£S5 = rl.xp

XEBRBEYIMN, p=q HH px=0. X TRESHRFERY, FTRESXTLE 1 34T

e21 e
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PR &AL, AR rS=rl.x XERLSSWEREBEHRM r5=2. FABENEER T rlx, X
RATEFR—NERES, Fit, SRiFRMEaTREIANE 2 KIENESERALER. Hit, bk
LA RER A K

Thread 1 Thread 2

rlii=p ré6 = p;

2= el T =R
r3 = q;

T4 = EBie;

r5 = r2;

IAE X A — i i, (BOSLRFE 2 FH) r6.x=3 RAFE 2 =rl.x M rd=13.x Z[d], TMigwmiE
NATHEH 2 KRR S, WamBA RS HNAEEFRNIAR. FERK 2 &0, 1423,
B2 rs5 A& 0. Fit, WM | RISHEWNRE EEHZ: px KEMN0ZBRT 3 (KA 4
Z3), BEXERT 0 (RERARE N EEERKEEE? ) .

1.5.3 A (Ordering)

A P 1] AT R = A 1 R R R AR T W AN RTINS, RIS
A AR PAT RAEES, RKIXKPATH . XABEBEAGRTEER, FAR— ISR
Wil =, WERIBIXFE. HE, FIFRN, BFROHRATTERRSHIET. AAERKK
R FEATHKAN, SEFmHAT. IrERE SR B, B2 G 5 b R K2
FOVEFEHATH, TR THELSES, HHENRLSEERLSNIRFRL—H. FEXE
— M B T
01 class OrderExample {

02 int a = 03

03 boolean flag = false;
04 public void writer() {

05 a=1;
06 flag = true;
07 }

08 public void reader() {
09 if (flag) {

10 int i = a +1;
11 e

12 }

130}

14 }

o2 e



E1E EAFTHST

R ERTE A B Se BT writer) 7 4E, B LRFE B 4T reader()77%, WRKAERLEA, &
LEFE B EEAILE 10 478, A —EEES a CLWREN 1 7. W 115 fix, B2 THAD
LEFAHXR.

. A1)
25 AT A 542 B
Wy ter ”fcw@af

igzﬂ)jﬁ a=|

> 14 Plagtucid
a= | R ELA]

B 1.15 #45THIIREEZEELR—

KSR — B RRR AR, (BRI, S8 RV R TREE.
BRI A WA EH, XA RERAEET, EAESRTRAEEH. mAEH BHER
MIFET . B, TR, RANEET SRR B A K15 BITITF 224
18 B B R BARIEN . 0 BB S H01E, A B AT LB BIRISAE A —RERIBUTIR .

Fbix BEBERA— A, TR, SEINEARITIF—ER—B (5
W SERATH S AR A TR T3 T, AAE? ) . Wi s EHRE — MEARTR,
SRR R ATHE SR — Bk o 354 EHER £ 5 (7 1098 SOB M R4 R, Wik, 76847 REh,
KA R A

B 1A FHTME$AT8 L —5, 1RRA LS IRIE § KAZ 8935 L —

B, FHFOIRTEED EatSEmEENH— 8, ATABERSEHR? ibfh—F—
HPAT T BASFH A4 £ A AR ) .

ZRTUUIB A, seaemE AR EE. BATAE, —%IBLSHHMITERT U NIBRZ BTN .
fa i, AL NBATF L

o HN¥5 IF

o FRIFIERE A7 AR ERAEH ID
* PATEER ROt EX

@23 e
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o {ifiE2ei)v] MEM

e Ea WB

RATIC R I A A B — B3k n] AT 55 EE ), 78 CPU HsLfr TIERT, B2 R[EIT A
NIRRT . 4R, AT At ATREA R . thin, EUERNSHE PC F47
BHEAESE, RO S AR FARE, PUTH SR ALU, SR &EF AR,

FE. ALUBHEAZHET, €L CPU ¢HITET, £ CPU ARy, T8

e R utiT R EAREH.

T8 AP BE T fefE A R E M, Fit, K TREMIIM AR T RAKEEAR

KHATHRA, WE 1.16 s, B 7T RKELR TERE.

g450 IF D EX MEM WR
i IF 1D EX  MeEm WE

B 1.16 84 AKE

AL R, M5 2 FIAPUTH, B 1 FPITHLIRIITE, TS —KiE 0
AT, RRRINITER T BUEERAET O XHMFLIEFEHE, R Bg M PRMEE
B | =8, Batad 2 FHEL 1 BEWITRE, BRIT, WRESR 5 28, MEMRKL
G, 1842 AMESR | ZRHA UMIT T . e REMERERT, HREARL, B, 5
BRi Mk CPU MITR/K R A EEZE AT LUAE] 10 2L £, NIMERESR T E N & .

A T HAKEIXAPEE, AT CPU A REAIERMHIPAT, EHE, HIET —x, fKkLELE
TR TR . TKERIEERES . VERERSEAH A%, BBl FrarEf &M —
AMFEH, FRERXTEELEW, Eit, HRERRSIER. BT, BATLAERINER
BAERKEL !

MABRHKT, ZHUREBIESER, RN T RELHPHiKL. JRT, B2
AR R PR —FER, LB b, 7E CPU RIEITH, RATES#HE 2 HRREGRAK
Bk i, AExPEMTR it Cama@ A BaE, FXEEEE v A RAKE .

EBRAIRIFE — BT B 1.17 BRE T A=B+C XM EBERPTER. SELIDKIES
AR HwIES. LW £ load, Hf LW RI1,B, £/-1E B K{ENELE R1 FfF8s+ . ADD 54
RN, #R1. R2 BMEAEDD, /R R3 . SW FR store, 1205, Fit R3 FIF2EM

e 24 e



T1E EAFHTHRA

ERFEIZEER A F.
A= BHC SR

LWR B IF ID EX MEM WB
E 1D EX MEm w8

LW R:.C IF
A0 R IF I X B MEm WE
koD Ry R R “

¢uRy
A 1.17 A=B+C #j#fritfe
HiLmERKLERIEN. FE, 7£ ADD 84 L, F—1MAX, Ra— P Hl. i
ADD fEX BZ#i 7 — F. Aft4 ADD &7 X BIEHE? JRERE &, R2 P RIEIE LA S
! FTLL, ADD ¥EfELZNHAT —IRZERF. BT ADD WIER, SEIHEHEATA S HE18—
iR
B T _EEIXAME T, BATE T LLRE — N EINE & HE

a=b+c
d=e-f

R HBHAT N ZS XA, W 1.18 iR,

L Db b IF ID EX MEm WB
. IF D EX mem wh

ADD R, P Re DD X EX MM WB
sw ale IF  x ID EX MeM Wb

LV Re.€ X IF ID EX MEM WB

W AT IF [V EX pMem Wh

Sud IA Re RF DD x EX Med WB

SW 40 IF x ID EX MM WS

B 1.18 FTHeaTd5 Ao PATEAR

e 25 e
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T ADD 1 SUB # s %5 E— %4844 R, Fit, EXBEHANTAF. B
FXBACRD, REH A RETH BRI L E e ? SRR AR, WA 1.19 B, SR 7D ixess
Wi Fik. BATRTER LW Re, e Ml LW Rf, f a0 B AT HTEI AT . EARRREE, SLing e Al
fXFRF A EWE . BESRTE ADD ME & — & EFW— T, BAEWREEEADEHAS
BEUHERE.

LW Db b IF LD EX MEM WB

LW Rec IF D EX Mem Wh
ADD Pa, Rb. e IE DD x  EX Mev WB

SW ok IF X ID EX MeM B

LW Re.2 X IF ID EX MEM WB

L i F R EX Mem Wh

s M Re RS F D X EX dem WB

SW d-kd IF X ID EX MM WS

B 1.19 #4&EH, AHRER

HHE, BRAMSEENE 1.20 . TUES, g NERTECLER, RKkEELabl
T3 N b ARAT o

LW Phb IF ID EX MEM WB

LW Rec IF IV EX Mem Wb

JW dee IF ID EX MEM WB

ADD Do, Rb. e IFID  EX MEM WB

LW M F IF ek A Wwh

sw ala IF ID EX MM WS

S A Re Af E DD EX Med WB

SWd. & IF Ip EX MeM W

B120 FHEHELS
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FNE ENFTHA

HAT L, HE4 EHR THm CPU AbBEMERER +r B R HARTHSEHR 1AL Y 1AL,
{ERIX m A e 2 E S 1.

1.5.4 WpLLi5SREEEHE: Happen-Before #1

FERICCEN A T8-S EA, B8R Java BRNUNHIT RESXHE#AT —EREH, HE
BLEHRERENE, HIEFARELHMA R ESRNTALE, UTFH T —EXERN,
XL RN RS EHATEER.

o BEFIRFEN:. —ANERREARIEE B RTHT

® volatile #EM: volatile BEM G, LARETHEL, XMRIET volatile 28 & HI AT WL
o BN B (unlock) YR KETEREEHIMBL (lock) AT

° fEigM: A%TB, BETC, HaABRETFC

* REW start)MELE T ENE—IIE

* LRI A#ERIEL TLIEMAS (Thread join()

o LLIERHWT (interrupt()) ST 4 h B F2HIHS

o XWRIIEREIAT. &R T finalize() 1%

DRI R AR, EHEE 18 S 4xt AR BCR IR A #4715 . tin:

a=1;
b=a+tl;

HT5 2 KIERMKEER — RHPITE R . R B RTHMKIERKIPATIBF, BARFH
EUR B FIX AR REN A REFRERN. Fit, KRR EHK—FEARFEN.

sk, BONIGE, unlock $#1F SR K AEAE 5 B2 H0S Rl — MBI lock Z BT AR,
Rxt—AEiESUE, Fmel, MamBifsifFEx N ERRIBBEEAT. RER, WX
Afi, INBIAT N R TEZIRS XA B -

Hopth JLAR R MR R, XLLJRMIEA T RIESE @ EHA LB ER 1915 L4 .

1.6 SEXEk
® Linus Torvalds : =3 ARZAEHIFHFATIE !

° http://www.csdn.net/article/2015-01-08/2823487-linus-the-whole-parallel-computing-is-
the-future-is-a-bunch
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e28 e

o http://www.realworldtech.com/forum/?threadid=146066 &curpostid=146227
AR EGNE

° http://blog.sciencenet.cn/blog-1225851-840243.html

A REEIR BRI

° http://blog.csdn.net/hsutter/article/details/1136281

° http://www.zdnet.com/article/barrett-still-has-some-fight-in-him

BRI KHIEH

© http://concurrencyfreaks.blogspot.hk/2013/05/lock-free-and-wait-free-definition-and.html
© http://chuansong.me/n/862673

Amdahl Ef

© http://en.wikipedia.org/wiki/Amdahl's_law

Gustafson B

© http://en.wikipedia.org/wiki/Gustafson's_law

H X IMM

© http://docs.oracle.com/javase/specs/jls/se7/html/jls-17 html#jls-17.4
HRELES

o (HHENUERSEHD ML KRS R A B ER



F2E
Java F1TIEFE A

BRMCLHE T At ABAEX FHATRFXFEERORF R % Ba THREER O
¥k, INEBFFRImAA R — N ER. I HaBH T RS AR EEN G K Java I
TR EERL, DUR— LB AL A A A .

21 BRERFLHAHENS

N BLRER, BRADERETH—TERREN “f5R7 —3HE. WRRAETRERZN
R, B HE AL, EXFHELRPES, Mzxsmti—5% “Bh” PR,
EEanR T XA IR -

B2 (Process) RITHANFHEF KT REEES LR—KETES), RARGHTHES
FCANEEE B A AN, RARMERFLEMAOEAL. & TR MR 0t Egwsh, HEL
FEF AT IR £ LN AR R K EE S, HRERAENES. BF k4.

e20 e
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HoE R HAE SRR, R AR H)SE A .

Rt A8 B R HR N BE KK H—RREAIERD, /REE windows H,
BRIMEE N exe B3, #R—NMEF. NIREFRILH, S, SRUEX A exe HATH
I, XA exe UHFPRARE SR EBME, M AIRBAERE— N REN exe BFH— M.
BHER “VE” B, EEUREEHEIATH. B 2.1 EAESEEE, BR T 48R F HE.

Adninistrator 00
Administrator 00
Administrator 00

Administrator 01
Administrator 00
Admimstrator UU
Administrator 00
Administrator 00 -

‘B52EYAT0EEREEE

»

|

CPU @fE: 6% IR 44%

B2 Zs#ffzh

HREP A UREANETNERE. ETNHAREBEAN. BEAEN, ol MER TAFEREAN,
W 2.2 firs.

AP AT TR M AR CRIE? FAME, HER-FR. HL—FE
SHNHE. MERGRU. BE. BiE. BTEE. 38, SF-FX=OG4ERE. 480
WEILSME BT, B8~ AERK. INEE-MAEFKEE LB LM E, Z W%, X
i, EEMGE—DLAE OXPREFRE NEHLR) , DAERE R, KRB,
B5. FREREEXANER EHHERE. LGB =AANEE—EN (ML TF=ALE) , BE
RERL AL/, i, HLILGERMHESIE AN, SERAREEREME T, X
HAEM R RIETESF . SR, KR, LREZEERIMERR CREAICIBR LM NkIT
ZRH), EIRETWIE? ) . thin, BEERBASEMNLILMIR, S8ERE TIEREREK
B0, ZWESEL, SRR, MAZXNFREIL SRR T, A0, AR R
HAT .

e30 e
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1,319,788 -vmeo.un mm
154, 483
45,280 MSVCR100. ax! endthreadex+0z80
19,672 MSVCR100.dl1!_endthreadex*0x80

{1805

5184
20:44:04 2015-2-28
Wait:WrUserRequest Base Priority:
0:00:05.850 Dynamic Priority:
0:00:14.991 1/0 Priority:

. 287,235 Memory Priority: 5
75,167,745,569 Ideal Processor:

- i m m,] C!Q
H22 #AEPELZMG5E
HAfMESAREN, RERERERERE, BEFPITHERADNBAL. FHZEETA
R ZHE LT IHRBEFIWR, 2B NLE R A U118 B i R ATz /TR .
B RALIRATEMB N EE —NRFE A . FATAT L #i)— 55 18] 3 R S B Sk ik
XA, Wl 2.3 ik

Stert 1ok
NEW e PUNNABLE — TERMINATED

RLOCKED WAITIN G TIMED _WAITING

B23 SAKEH
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LLFR AT A RS HRAE Thread T State #EHE X, WFHTR:

public enum State {
NEW,
RUNNABLE,
BLOCKED,
WAITING,
TIMED WAITING,
TERMINATED;

NEW RAEFZRNINIGIE LR, XFREEEFHERIT. SRLEN startO LR,
A RREEITIEPAT. JEBEPITH, 4 F RUNNABLE R&, RrR&EMEN—RERD
ZWEIFT . MBREKBERITIEEFIBR T synchronized [k, £\ BLOCKED FHZHR
A, XNLEHSEEFEWAT, BERREIERNB . WAITING Al TIMED _WAITING #8& R EAF
RE&, BN A Z WAITING 2@ A — R [RIFR fI ) %64F, TIMED_WAITING &7 —4
AER ISR . SRR ARESHAN? —Bk¥, WAITING MAERIERESG &
FRoR . totn, G wait) 7 VESRFINRRE S notify()J77E, Ml join() T iES R A
EN&%fFEREERNL L. —B53 THERNSEG, KEHRSHEXIIT, #A RUNNABLE
RAE. BLBEPITEERE, WA TERMINATED RZES, RREH.

FE: MNEWKARALE, ZEFEF=E NEW KA, B, &F TERMINATED
o) K AZ 4 4L F = 3] RUNNABLE K &,

2.2 WHEEKRR: LEREXRERE

HEAT Java SERBHO 2, MR ISTUE T I Java b AR ARIRAE TR G609 22 AP, W,
TR A EIERR, M4 ILRRR. RS, ST, ERIE IR L AT SR
KB, TR, ELERERBED, HALLRBIIN “5 SERER. TiAH iR
T RE MM — St A [ IR AL

221 FHEZ%IE
PR RRE . R new XBFOIE MBI R, H BT startOFREREI T,

Thread tl=new Thread();
tl.start();

032 e
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TRRAE start())5, STAHANR? XA R B KHE . 22 Thread, f— run()/732, start()
HERERH B — N EREIF XA LERAT run() 7.

XEEER, FafREHEEETHE BREFHT. B2, HAREE -1MERE, W
e AT A unO A, REEAN—AEERITETRA .

Thread tl=new Thread():
tl.run();

ik, FEXEAFERFENER, HH startOFEMEZERH un() 738 X A,
FE: AZ2A unOkRF# L&A, CRAESMALT, BATIIT run)F MR,

ERAEDL T, Thread ) run() a4 A M, Hik, XANMLE—BS LE4HRT. W
RO REMUSM 4, BOLAER un() %, BIRE) “4£5%7 Hit .
Thread tl=new Thread() {

@0verride

public void run() {
System.out.println("Hello, I am t1v);

}
}e
Elastanicl)s

R A N, EEH T run()HiE, HFEREGREEPATRITED “Hello, I am t1”
P WREERNNTFE, #o] U@L 4k 7K Thread, EZL run()FiEKE B L& . (EEE
F| Java & 4RI, AR Ui 4k A A 5 & —FR E ST B UR, Bk, A1t AT LAf#EH Runnable
B R SCIL FAE 4R 1E . Runnable #2018 —PMEGEE D, ERE—1 run()7ik:
public interface Runnable {

public abstract void run();
}

4h, Thread KF — N EE EERME T -
public Thread(Runnable target)

‘B A& A—- Runnable 2 # L6, 7 start() 7R, #HHLFER 24T Runnable.run()
FiiF. bR b, BRIAR Thread.run()Ei 21X 4 i

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

e 33 e
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EE: BiA4) Thread.run()#k 2 A48 H A4 49 Runnable 42, Est, 1% Runnable
BoLiFKEEMMA 4, 2HEHE,
public class CreateThread3 implements Runnable {
public static void main(String[] args) {
Thread tl=new Thread (new CreateThread3());

tl.start();
}

@Override
public void run() {
System.out.println("Oh, I am Runnable");

}

FRARCHSSEIL 7 Runnable #11, FRZSEHI4E A Thread. iXFFi#SHE 4K Thread.run(), #
afiffi 82 1 K 52 X Thread, 72 f % FH 802 .

222 #iF%E

— R, REEPITREREMSER, EAFIRH. HE, LELEHERI. —LiR
FimE ERRETRSEERS, BMEFEASIERLSE. thin, eI ITHRAES#HE—
KRS ER, FHFRAFEERS .

AR AT IE# IR A — N AR ? &) JDK, 1RASHERIN Thread $24 T —/ stop() Fik. W
BARME R stop() /71, AT DASZEPG—ANEFEL L, FEFHE. HUWRRMEHE eclipse 2K
) IDE BB HIE, B LBVRIL stop() 7iE e — ANbniE R I k. R, ER%k,
JDK I RERL S R1Z 1%

A4 stopOB R F M AHEZERE? FEE stop() HiE AL T8, ITHEHITRI—FH
LRFEZ L, PTRES 5| — L BIE AN — U A B,

ATIEREKFEFHEBATT NS, RARENF G LEHEA—BOES . BRRI#E
BIEEREPE—KHAR, BEMcXTHP DA%, RiE XBEEHKZICE:

g3k 1: ID=1, NAME=/MEH
g3k 2: ID=2, NAME=/NE

WRBATH— User S REMRAFX LT, BRIMNSEFERINMNRELAGFF LT, BL
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TRAFILT 20 WA User MR —PAEHITFE 1, A —PHEELETR 2, BREKHEDS A
FENE ! A SRR AE B0 e TR e B, B T X A4 — MER TR u, u fID 2 1, HA2 u ) Name
RANE. WA, BATH, E£XFERT, BWHACESA—HT. UATHERFAHIRT . X
PG SLRAR SR, AR BATHE — A — B BIR S T8I, a2 E gk
AR E R, 5 RAHBAE .

A AL, EATGEE? BEHFHFNRE, BEASHXMAER? £RLRTSET,
WAL, EEFTEF Y, MRFBEARH, HA TG HARCKERL. A2 BEHER stop()
HUA AT e S BOX R i) &L

Thread.stop() T VEFE G RAFER, S EBEA LR, AR RIBBIX NS FTRA I8
X LEBIA R SRR AT R — Bk . R, SRR AR IES 2 —¥F, HmT4&IL,
MANBHREEIH, R, HTHOCEERER, A — DA B S LR R A E ) 138
BT REM-HHXNER, BRERE. BNERENE 24 fos.

+t%u

i‘} {3 5h Lock

B 24 stop()7 FRITH LR FHBAEF —K

56, R ufFH ID fl NAME BANFE, FHREN, XEMEEY ID % T NAME HERR
MER—HE, BURRNREE. SEESL2 ID A1 NAME 5B RE, HHEXE
VIIREE A 0. UELBESXRE, RERETEZRES, FHLRER, FrbERiER
BEAR—ANET —FHXNRE. YE5LESEID G, RAFEMYE stop(), RS RufIID A1
1 NAME {5888 0, & FA—BORE . ML IEH S LR S S SR, LRSS IE,
BEEEGE, T2, EF 7 ID=1 1fj NAME=0 {4 i#18E .
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XA AR AT LA BL AU AL, X B2k FE ReadObjectThread 7EEF%f & 1] ID l NAME
A—Fnt, St g, i 5%~ ChangeObjectThread &2 4B AR MHEHIME. EE,
RAGFESE 56 1721 stop() T iERITAIE SR,

01 public class StopThreadUnsafe {

02 public static User u=new User();

03 public static class User({

04 private int id;

05 private String name;

06 public User() {

07 id=0;

08 name="0";

09 }

10 / /%481 setter M getter A&

11 @Override

12 public String toString() {

13 return "User [id=" + id + ", name=" + name + "]";
14 }

15 }

16 public static class ChangeObjectThread extends Thread{
17 @0verride

18 public void run() {

13 while (true) {

20 synchronized (u) {

21 int v=(int) (System.currentTimeMillis()/1000);
22 u.setld(v);

23 //Oh, do sth. else

24 try {

25 Thread,sleep(100);

26 } catch (InterruptedException e) {

21 e.printStackTrace() ;

28 }

29 u.setName (String.valueOf (v));

30 }

31 Thread.yield();

32 }

33 1

34 }

35

36 public static class ReadObjectThread extends Thread{
53] @Override
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38 public void run() {

39 while (true) {

40 synchronized (u) {

41 if (u.getId() !'= Integer.parselnt (u.getName())) {
42 System.out.println(u.toString());
43 }

44 }

45 Thread.yield();

46 }

47 }

48 }

49

50 public static void main (String[] args) throws InterruptedException {
il new ReadObjectThread () .start();

52 while (true) {

53 Thread t=new ChangeObjectThread() ;

54 t. stanmti();

55 Thread.sleep(150);

56 t.stop() s

ST }

58 }

a9 1

AT A EACES, ATLMRE SR FIEL R, ID F1 NAME 724 T A—F.

User [1d=1425135593, name=1425135592]
User [id=1425135594, name=1425135593]

N RAELZE EIRBER M DL B, IR A B filii 2 A T T, AR A — BB,
PARMEARE, FOAENIRERAEMEREE, MRaREER. XMER— BIRRES N+
JUBAT AR ARG R, RIENISEER., NEAE —SAER 7. Fik, BRIERBIEL
AT A, BWASEBREEE A stop() /7 iRk iE 1k — AR

AR 2R e B 1k — DM ERRERS, BOZX A ? Hr kR e, REREHRRM BT RE
LRFETI R AT BL T o R FA Al 6t 9, L TG 224 ChangeObjectThread £&F21 fil— 4 stopMe()
FERIA] . R R
01 public static class ChangeObjectThread extends Thread {

02 volatile boolean stopme = false;
03

04 public void stopMe () {
05 stopme = true;
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06 }

07 @Override

08 public void run() {

09 while (true) {

10 if (stopme) {

ki) System.out.println("exit by stop me");
12 break;

13 }

14 synchronized (u) {

15 int v = (int) (System.currentTimeMillis() / 1000);
16 u.setId(v);

17 //Oh, do sth. else

18 try {

19 Thread.sleep(100);

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

22 }

23 u.setName (String.valueOf (v)) ;

24 }

25 Thread.yield():

26 }

27 }

28 }

RELE 2 47, EX T —HricZE stopme, HITHHREERLEFEBH . 24 stopMe() 71k
YA, stopme FLHE B E N true, BEET, FEARRDES 10 1THMI BX A ahit, g BRBH T .
A B R, A3 u FPRESHILER. [HN, ChangeObjectThread A% H
Bl “BR” [WRT, ©RESERE SN a & B4R

223 2PN

fE Java H, LA WR —FHE ERAREIMEILE . ARE EEME, hETEELLHRLRERE
IEPATRIREE, SEhR BHF RS2 at. £ 1, BATCEFMIHE T stop() /7 iEfF ILRER
Fhb, HHMAT BRI 72 E LR TIEE. ARAE IDK A 75 4R it B 5 KA S HF
We? BREHEN, HZLREFH.

FErgE, REPWHASELIETHRE, MAKLRERE—NEM, &5 ERLR,
AANFmARRE ! T HARLEREZEN)E L, NxEeh BrgBEaiTiE. XAk
HE, WURTME, RRESIEEAME N, FATHZIBE stop() I VAR R,
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SR RWE RN, FEAE, XEATERERKRIRG, PrCaTRES 5] EREFRA
FHERFER.

public void Thread.interrupt () // LR
public boolean Thread.isInterrupted() /] FE RGP
public static boolean Thread.interrupted() /] BREHN, HEREITRERE

Thread.interrupt() /7 %2 — AL 7. BB BARRRE g, Wk EFlirEa. F
Wrbs B T LR RIS A h T T o Thread.isInterrupted() /7 % th 2 S2B ik, B A HaT4k
FEREGHP PN G EPWIRERS) . &/ MFA L Thread.interrupted()tH /2 F SR A W 24
ATERFEM R TIRAS, (R R B A AT R A2 0 P AR SADRES

FEKB AT (1 RALEAT TR, TATEE, t & AT

public static void main(String[] args) throws InterruptedException {
Thread tl=new Thread() {
@Override
public void run() {
while (true) {
Thread.yield () ;

}
}:
ti.start();
Thread.sleep (2000) ;
tl.interrupt();

FEXE, AN t1 #AT T i, BRE 1 IR FRTCERZE, Hik, B 0 LR
WE LT RS, ERZMHMARKAEEMIEN.

IARATEE t1 FER W RIR B, WA SUNE I INAR L A o B AR EACHD

Thread tl=new Thread() {
@Override
public void run() {
while (true) {
if (Thread.currentThread() .isInterrupted()) {
System.out.println("Interruted!");
break;
}
Thread.yield() ;
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RARRS R AR 3543 f3 ] Thread.isInterrupted(VeR ECHIWT 4 ATRRR R B #H W 7, WRE,
W MG, SEREHE. XFRK SAIHEEMN stopme FRICHIFZEARFE ML (H2HWTHIDhRE
FONSRFh . Holn, WREMER A, I T REAT waitOFRE sleep(IXFEAIERAE, N K AEIEIT
TP QST

Fif, 26k T#E—F Thread.sleep()BR%L, EMELWT:
public static native void sleep(long millis) throws InterruptedException
Thread.sleep() /7 iE & ik 4T FE KR A T8 8], B2 — InterruptedException 55
% o InterruptedException ANAEiE TR 54, AR T LA RIF HA T, HEFRLE sleep()
REISE, SRy sh b, XA SRR

01 public static void main(String[] args) throws InterruptedException {
02 Thread tl=new Thread() {

03 @Override

04 public void run() {

05 while (true) {

06 if (Thread.currentThread() .isInterrupted()) {
07 System.out.println ("Interruted!");

08 break;

09 }

10 try {

11 Thread.sleep (2000) ;

12 } catch (InterruptedException e) {

13 System.out.println("Interruted When Sleep"):
14 / /R BETHECRE

15 Thread.currentThread() .interrupt () ;

16 }

167 Thread.yield();

18 }

19 }

20 )z

2 tl.start();

29 Thread.sleep (2000) ;
23 tl.interrupt();

24 '}
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EE LRI 10~15 [T, WRES 11 TR, LR, WIZRF S
FH, FHENE 13 {TABE . 7E catch THIERSY, BT LI T P, AT DASLRLIR H 2R .
BEXE, BIGFREXAM, BABFEXBAES, RITEBIIATEEMLHE, (RIEE
W —BUE %M, Fit, $47 T Thread.interrupt)FEHXRFPEE D, B Edhlrbridt. A
HiX A, EH 6 THHHRES, FRAKIUIITKECEKTHT .

JEE=: Threadsleep()F ikt F P o mth %, i, €R2FR T EAFL, R
232, IRALET —KIBIRF40, shAEFKRIAN P, RAEFFTLEFY, &
KR E P ARiT .

2.2.4 ZfF (wait) FAEE (notify)

AT XFZEBRZEMYME, DK RET R EHEENE OLBEFS wait) 7 iE @R
notify() 7 ik . XAV FFARTE Thread 2, TRHIH Object . X FMRE AL (T R A
A LR XA T

XA IEREL W T

public final void wait() throws InterruptedException
public final native void notify()

BE—AXFREE LA wait) 7R, LHAERSEX NN R EER. XA 4EM
We? tbin, £ A 4, A T obj.wait)Fi%, PALIE A BT AR EEHAT, THH AERPRE.
LR BT A RIE? &F2 A 2 —HERNHALIZRA T obj.notify() /7 EA L. IXEF, obj X Rk
P8R B 2 SRR Z IR B BOE [ FBR .

IR wait()F1 notify() 7t =2 W TAERIME? B 2.5 B T AR TIESRE. R —-NKERA
Fl T object.wait(), IAERSHBEN object X RIVERFIAF] . XNERFBAFIF, TJHESH N4
2, FARGEBITEZNERERNEFE IR, 24 object.notify OB MK, B NXASH
NG, BEYLERE— R, Pl HGE., XERERFKERENRZ, XMERERALFN,
HARLEFPERESR LR, XNERTERMILE.

F& T notify() 774k, Object Xf RIEH — RN notifyAll) 5%, B notify()I DI A
—8, EAFENR, EoMBEEXNERFATFITESERFIEE, TALMEILERE 1.

X BT E R — 5, Object.wait() 5 ¥ AN /& AT CABE (8 i FH . "B 00 2008, & 5 X B )
synchronzied 1&A]H, TGib/E wait)E# notify AR T E & kT HAA & — M as. Wl 2.6
Fim, B7R T wait)F notify O TAERAZLHTT . H A T1 Fl T2 RARPIANERFR . T1 7EIEHIHAT wait()
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THERT, B AR object M RATHEALER . T waitO VEERITIE, RBEBOXAMAAE. XFE
{HH) B B R (15 A AR 7E object X R ERIERFEAZE T T1 AOPRARIT 423 ik EH AT .

m\)@x w ' tC)
s | B3| T2 T ] Sjeet uan'e P12
7 A 7

s - -
i o
~

-

LTy
ohjoct ntify () Pﬁ*b"éﬁ'ﬁ

mjmup}b(’
— T | B3 727 i 1 s aehand

BN

k., o
object ns LT 2p DAL EF

B 25 notify()REBEFFeyLiz

T g

i{?@oh)%ﬁzﬁ 2;;
ohjee. vait)

Hpmjea b, s

* f{Q@ Dhjw;éb"l ﬁ;
u‘_U'ea.m l"jj( )

At ot SRY B A bR
T,:E g; ol)\)ed:i"ié{/%;

g T

B 2.6 wait()#= notify()#y TAE A2 a8 Y
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£RF2 T2 7F notify O FI A, 063K object MIMEMLES. AT, LR T1 CSEBIH T XM
PEe, [, T2 7TLURFIIKTE object A% . 5, T2 AT T notify() 7 ik Z Al — /M55
R, XEMNWMEET Tl. T1 EHMEE, ZM0E —4FFARIITELENINAR, M2

SR EHTIRTT object HIMENLES, THIX UL EStH ER T1 7E wait() /5 44T AT FTRER B
MR LG, T1 ENMESFFX RS, LRMBIRFEREE, T1 ATHUAIEEX
R AREEAT .

NT FAERRERME, X B H—/ A wait()F notify ()i Z2 4.

01 public class SimpleWN ({

02 final static Object object = new Object();
03 public static class Tl extends Thread{

04 public void run ()

05 {

06 synchronized (object) ({

07 System.out.println(System.currentTimeMillis()+":T1 start! ");
08 o5 o |

09 System.out.println(System.currentTimeMillis()+":T1 wait for object "):
10 object.wait();

11 } catch (InterruptedException e) {

12 e.printStackTrace() ;

13 }

14 System.out.println(System.currentTimeMillis()+":T1 end!");

15 }

16 }

17 }

18 public static class T2 extends Thread{

19 public void run()

20 {

21 synchronized (object) ({

22 System.out.println(System.currentTimeMillis()+":T2 start! notify one
thread") ;

23 object.notify();

24 System.out.println(System.currentTimeMillis()+":T2 end!");

25 try {

26 Thread.sleep (2000) ;

27 } catch (InterruptedException e) {

28 }

29 }

30 }
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31 }

32 public static void main(String[] args) f{
33 Thread tl = new T1() ;

34 Thread t2 = new T2() ;

35 tl.start ()7

36 t2.start();

37 }

38 }

ERARESH, FFE T AL T1 M T2, T1 $4T T object.wait)Fji%k. ER, EREFHE 6
1T, PUAT wait() 7R T1 56 H1E object HIXT R4k . H, 7EHAT object.wait(OF , ‘ERKFH object
HIBLK . waitOF AT, T1 2BATER, FHREB object B18{. T2 FEPAT notify)Z A th & 5%
K15 object HIX S8, XENTILLRBIRHE, FELZHE notifyOMITZ /G, ik T2 4KER 2
Foeh, XAEMAT CLE B B 8, T1 £33 notify Qi@ A1JE, RSN EFTIRTG object HIXT
K8t R RHATE R T
1425224592258:T1 start!
1425224592258:T1 wait for object
1425224592258:T2 start! notify one thread
1425224592258:T2 end!
1425224594258:T1 end!

HEREFFTERBEE, FTLAER, 78 T2 BH T1 SLEHAT/E, T1 HARELRI4REEH,
17, T EAEAF T2 BRI object M8, IHFEFRINIREBUS, A BEGkSEAT . (Kt Dok 4
(BRI (A1 FE R 2 7 (B T2 ARER T 2 #)

i3 Object.wait()F= Thread.sleep() 7 EART AL RAZFF & T o], T wait()™ vA

WRBI, FI—ANEZZR A AR wait)F Z LB KB a2 a8, M
Thread.sleep()7 & R LB AHAET KR

225 #E#2 (suspend) FNLKLEHIT (resume) ZiIE

WRAREEE JDK 5 % Thread 28(1] API X4, AlReid2 KB EERKIEEFRABED,
BULRARHEE (suspend) FIZKLEHAT (resume) o XPNEEMER —XTH R OEEME, BiEENLRE,
WEER resume(VIR1ESG, A REHLEIEE. EBEZ T, EXEIEHMIR Thread.stop() 5 iE—FELF
. BRIRAFEEZEE S, 2K E CHREARFT L, FHAHEEGERH-

AHEFE(E A suspend)ZHELFER R, ZFE A suspend)E S HEBREEH R, AL
ERRUEATBURIR. MRr, HAVEMEREED e ARSI, $omdE, SBILEFE
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HARSEELT (I 2.7 BR) o« BRI RLAILRFR EHEAT T resume(V# A, BEER LLTEA RELREL,
T LAtk Br 4 PHL 28 76 M SS9 B AR PR AT AR 440 AT . (B2, WR resume() ¥R (F B M HLTE
suspendORTERIAT T, AR MOKETRREFTISBEESLNT. HFH, EWENLE: €
Bt & RIS R, IR 2 BB RE TEARER. MH, XN THELRLERE, M
EMEFERES EE, FAER Runnable, XL E BRI R L ATRAEHH B

AR | A2 #E3

et yesune R |

<.___._
Suspesef FHE L7 sty
PNE 3
B 2.7 suspend()7 FFHABHEANEMAHG KRS
RNT HERFIEE suspend ) [ 8, XBHESE— N ERREF. R 7 XMHEL:

01 public class BadSuspend {

02 public static Object u = new Object();

03 static ChangeObjectThread tl = new ChangeObjectThread ("t1");
04 static ChangeObjectThread t2 = new ChangeObjectThread("t2");

g Ol O

05

06 public static class ChangeObjectThread extends Thread {
07 public ChangeObjectThread (String name) {

08 super.setName (name) ;

09 }

10 @0verride

11 public void run() {

12 synchronized (u) {

13 System.out.println("in "+getName());
14 Thread.currentThread () .suspend() ;

15 }

16 }

17 }

18

19 public static void main(String[] args) throws InterruptedException {
20 tl.start();
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2. Thread.sleep (100) ;
22 t2.start();

23 tl.resume();

24 t2.resume();

25 tl.geind) ;

26 t2.join();

27 }

28 }

PAT LRRED, FFE t1 2 B, MAISES 12 T80 K81 u LI F XAV
. RFE t1 A2 BENE, TEERER, 8 23~24 17, WIHBEIT resume(). H KR 1EARATIFF LAGE
BT, BE, ERBSEHFERDRENS K.

AT LR RILE, RATTRESEEILL M

in tl
in t2
RREAWANMRBELEEHANTIRAX . HREFAZEBE. MEFER. £/ jstack 41T
BN RA M LFEE BT LI H
"t2" #9 prio=5 os _prio=0 tid=0x15c85c00 nid=0xlddc runnable [0x15£2£000]
java.lang.Thread.State: RUNNABLE
at java.lang.Thread.suspendO (Native Method)
at java.lang.Thread.suspend(Thread.java:1029)

at geym.conc.ch2.suspend.BadSuspend$ChangeObjectThread. run (BadSuspend. java:16)
- locked <0x048b2e58> (a java.lang.Object)

XEBRIMNFEER, YlRSGEH, 4R 2 HELREHEEN. EL2EMNEREREMLE
RUNNABLE, XBE A GERITRA LI REHRE. AN, BRAERBHCLAAT
resume(), {HAE T ELEF FIZH, A resume FEAER ! Xt FB T LF=E 2 #hkix
i, HHAGE S TR u 8. X0T RGORERA AT G2 i .

1R T E AN AT SE Y suspend() R EL FRRLIZE AR ? [FIAR— F _E—5 th 3R 2 A wait()
Al notify() 771, XWAZ —MHEHE. THEMAMMES T — DA waitOM notify()77i%, 1ER
H Z #5233 suspend()F resume() D BE/I 1.
01 public class GoodSuspend {
02 public static Object u = new Object():
03

04 public static class ChangeObjectThread extends Thread {
05 volatile boolean suspendme = false;

@40 @
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47 }

48 }

49

50 public static void main(String[] args) throws InterruptedException {
al ChangeObjectThread tl = new ChangeObjectThread() ;
5% ReadObjectThread t2 = new ReadObjectThread();

53 tl.stark();

54 2, staxr () ;

55 Thread.sleep(1000) ;

56 tl.suspendMe();

3 System,out.println("suspend tl 2 sec");

58 Thread.sleep (2000) ;

59 System.out.println("resume tl1");

60 tl.resumeMe () ;

61 }

621

AL 5 17, A H—IMHric3EE suspendme, RN LATRERGHHEER. FN, M7
suspendMe()Fll resumeMe()P N 777%, 435l F T HARR AR M 4k 2L AT ERAE

TEARBGE 21~28 17, KRG EHCRTHIER, WAL, WHAT wait()T7VERTER
B, WHHATIEF KA. HERBEALEHITH, resumeMe()TVEBAA (FRASEE 11~16 17)
LA t1 15 B — D EREEAT B notifyQili &0, I HIFER 7 HEARsiC, MR LIEF AT

226 ZFHHEELR (oin) FEIL (yield)

FERZERT, LREZEKIMEMAS NZEREAEE M. —MaEEE LR EET R
FAESTEE. UBNHER BB R0, £ DTHEETR, SRNMIZAE U572
“CHERHTINT BIEE, S RERFRMINEE AT RBEANLL, RE, UBmBASH—
T R UL EE KU S E 0, ARG, BT, FTR TREMA i L, #ATHRmIT
Ko WIRGDTROHITE T/, AR e R, ik, fFA—&K
HHER NG, BREREERF T RO HTIN5E AN % 5E AAE S e, A TRER S TIE. fHsy,
PP RN & EEAER RPN RAN TAE, RE, A REHETHIAR.

BIXAN KA N BB LBENAHF, REME, —PMREANBA A EIEE KT 54—k
HEZANGRENEH, R, XMRERTEESFKBLRENIT e, FRedksEhiT. JDK R4t
T join(EAVERLIIXATHEE, W FAR, BT 24 join()7iZ:

public final void join() throws InterruptedException
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public final synchronized void join(long millis) throws InterruptedException

B join()FERRLIRER, o —HMELIARE, HFHRLREITEE. B
JNEEE W T — AN BORERE I E], i R g e i E] AR AR AEPUT, ATt SN “F
ART”, TTHEEE AT

B join MEHEE, EEEMAMEE. EXEREBIEREMEY. BA—DNEREZMA S5
—ANRRE, A TR SRR TR E
X AR — /N B S join()SER, BERFZE:

public class JoinMain ({
public volatile static int i=0;
public static class AddThread extends Thread{
@Override
public void run() {
for (i=0;1<10000000;1it+) ;
}

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

AddThread at=new AddThread();
at.start();

at.join():
System.out.println(i);

FEEP, WEAEH join()& 4 AddThread, FABENH i RATEER 0 HFH —AHEH /MG
5. BIN AddThread L& AT, 1 FRIEM CEHH 1. BEMH join) )G, FnE
LR PR 45 AddThread #0475 5, #R% AddThread — 24 RTE , #AE join()i& [FI}, AddThread
CAHATIER, #i &2 10000000,

£ % join(), LA FHANF — AL, joinOIIAT R LA LR waitO7E a0 LRFExT R 526 L.
i A& JDK A join()SEI IR oA RS Fr B

while (isAlive()) {
wait(0):
}

ATLAER, ik AR LTSRN R E T84, MAREPITRRE, BEArLE
SAEIB H AT notify ANOIE & AT A KSR RFEM 4L AT . R, [EEEEMN— A2 AEEN
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2, 7F Thread 3 RS EAE AL waitOE# notify() 5 /7%, R NIXIRA W RER T &
4 API [ TAE, BUEE RS API ATRZM .

Ao —AHEBAH B, & Thread.yield(), EHIE XMW T:
public static native void yield();

XR—ANFEFIE, —BRIT, ESFEYETERELLE CPU. HEER, ik CPU AR
YRR EARAT T« MATERMRELLH CPU F, E&#tT CPU RIEHIFF, HERGRBH
REHER, BA—ET . Fik, 5t Thread.yield)fHAMEFBREAN: REL TR —ERE
BEWMTHET, REZZRATUMRE—TT, ATUSHAALE L TEIM!

WRIRREAG— N EREAPAEE, RENELAERME, MHXERES EHAZH CPU 5
R, FBAATLATEE A% A Thread.yield(), % THABEZELEELZ M TIENZ.

2.3 volatile § Java RE#EE (JMM)

ZRTEARIBANAHT Java HFER (JMM) , Java AFIERIFR R BISE R 1. B
AT LRI . KERATLAVEREB—TF E—&FEHRHXAE. ATHEELSHNS S, BRERERL
HRHE. AT SRR M. Java [ 7 — SRR ERIEEE SRR . HFRERNL, X
AT, BERHER, FEEEENRAERES. KB volatile 2 H 2 —.

WRYRE R — F R4, K volatile FIER:, B REEHANBRER “ 50, T
E” o X HIER{#E A volatile R FHIE Lo

LR volatile % BB — AR, #ET & 7 EMNL, XNEERA AT RSBELERF
HELIEEN. A THEINREEEKE, MAHERFGHEA KRG LREREY “55)” X4
53, MU LIRS R F B, IREIX N2 B ] WL 54

tetn, MRIEGFROLAIN, WRAFEH volatile HIFEE, HMAXNMTEHEESE, H
TR ReFF A BB, EEENNLES, FRARENEINFHRSLRK. H—BE
H volatile, MEFIMLAE 25 A /N O Hb AL B FR 15 100

KERLZI E—FEPNAARETHR, 45 HE MultiThreadLong RHSICIZHHIE ! FA8,
BAEANBBERXAEEER “SHK” . BIFER, RixEALEA GERIEEIK S EABER
e ? B fai B ) —FOTE RN volatile HIBH, & F4n1%48, X1 long BUEUE, PREMRK SN
Oy B2 AN AL
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FHEEARS A BRRT volatile MM, RTRIE, XEAFES HERENAN:

public class MultiThreadLong {
public volatile static long t=0;
public static class ChangeT implements Runnable{
private long to;

MIXAE B, HATTLAEE], volatile X T (RIEFRIERIR FHERFIEF KHFHEBIR. HE
TEERBZ, volatile I AREAREH, BHLERE - EESHENRE . o FEKH T,
i id volatile /& TEiERIUE i++HI & T HEERER:

01 static volatile int i=0;
02 public static class PlusTask implements Runnablef{

03 @Override
04 public void run() {

05 for (int k=0;k<10000; k++)
06 it+;

07 }

08 }

09

10 public static void main(String[] args) throws InterruptedException ({
1 Thread[] threads=new Thread[10];

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

13 threads[i]=new Thread (new PlusTask());
14 threads[i].start();

1% }

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

17 threads[i].join();

18 }

19

20 System.out.println(i);

Z3 |

AT EiRACES, B 6 17 i+ R AR, A RKHIMERNIZAZE 100000 (10 MEER R
B0 10000 YO o {HSEBR E, ERARD R AR S /N T 100000.

4, volatile thBECRIEEE B9 PT WA FNAE . F B RE — a1 8 1045+

01 public class NoVisibility {

02 private static boolean ready;
03 private static int number;
04
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05 private static class ReaderThread extends Thread ({
06 public void run() {

07 while (!ready);

08 System.out.println (number) ;

09 }

10 }

ik

12 public static void main(String[] args) throws InterruptedException {
13 new ReaderThread() .start();

14 Thread.sleep(1000) ;

15 number = 42;

16 ready = true;

it) Thread.sleep (10000) ;

18 }

B9

L {8h% 1, ReaderThread ZiFE R A 7EHHE M &40 (ready A true) , 7 23TE) number
. EiEId ready A B HIW 2B NAZITEN . fEELFEH, JF)8 ReaderThread J5, #i24 number
Al ready MR{H, FF 122 ReaderThread REHEHE B B AR L H 4 Fdian i -

FEREAUALRY Client #XF, BT IT FRABMEB KM, £ ELIZBL ready ZEIPRE
J&i, ReaderThread A] LRIXAN 45, FHBHFEF. (HRLE Server KT, BT RAMIMNSE
H, ReaderThread &FE 1% “FHH|” FLEFMIEN, F3 ReaderThread KT TIEIRE (HA
RAGEE 7 7T AW KEAZ AL , XEAARRINEERMLSE R, X H SR — R w]
R T

EE: TAMEA Java B AUMLA S -server P48 ) Server A K.

ATk 1) R — R, FRATT a7 B A8 volatile S 51 BH ready 28 &, 5 Java BERIHL, X
MERA[RESTEANF LR P BN XEE, BT DUFR R AN ST .

24 STAEHEE: £iFA

E—NRGH, WRARHERS, THINREE LB YINE, BT LUK AH R T e 2R A2
BE-DERRAR. T, mREHE R, RRTUEEEETFE, BRMERE+
PR, FHEFEH —NET, SUAGTESES. T E2LEKYE, R EE, HEk
AU E ERNERRE, BUFE R EN T3 B T B .
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R AR R, W

01 public class ThreadGroupName implements Runnable {

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

03 ThreadGroup tg = new ThreadGroup ("PrintGroup");

04 Thread tl = new Thread(tg, new ThreadGroupName(), "T1");
05 Thread t2 = new Thread(tg, new ThreadGroupName(), "T2");
06 tl.stare();

07 VA i s ol

08 System.ocut.println(tg.activeCount());

09 Ta.listl);

10 }

i

12 @Override
13 public veid run() f

14 String groupAndName=Thread.currentThread () .getThreadGroup () .getName ()
L5 + "-" + Thread.currentThread() .getName () ;
16 while (true) {

i System.out.println ("I am " + groupAndName) ;
18 TPy

19 Thread.sleep (3000) ;

20 } catch (InterruptedException e) {

21 e.printStackTrace() ;

22 }

23 }

24 }

25}

RS 3 47, @SL— AN “PrintGroup” HIZRAEA, FH¥ T1 1 T2 AKX
ANEF, BB 8. 9 T, BN TEREHMM AN EERINEE, activeCount()F] PASRIGIE BN LRAE A2
¥, (Bl TLELEN, FHXAMERE—AMETHE, TEMERE#, list) 7350 BATERIX
MNEFRAF A MLERES, SELE —EH8 . AREPE 4. 5 WITOIE THILRE, #H
Thread I BREL, 18 e LAERTBIAFEAL, AR ML RIKE K .

LRALE - MEBIERER T stop(), ESFILELRAF A RNLRE. XEREE—ME
JERIZhRE, {HR2'E 2B FIA Thread.stop()FH [F] A [ 8, BRI G A IR H 7 ZEAR M 1E 1K .

WeAh, Wt Fomig I, RSB HE LU LA). mIEIK KA B ALK %, %4
BATH NIRRT, SHEACRN, LT HAEE, HEERSGHULN G, /RI1E
Bt S H ARG NITELRE, REIRNEZE —ZES M Thread-0. Thread-1. Thread-2, 248
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Yr— e 24E. (EERACZ, RE S0 523510, HitpHandler. FTPService IXFE 45, <=ik
PROERT R

25 WESFIRA: FiPZ%iE (Daemon)

FPRFER —FRRILRE, MAENET K, ERAGNTINE, £ GHRRMTRK
—U RGEIIRS, HAn BRI 2R AR . IIT ZRAE At T LABL A9 F 4P R . 5 Z AR R
%2, APEETLLAAR RGN TELE, ER TR MEFMIZEERENL S H#E. mR
PR EHER, RUEREXNMEF LR ELFATMH T . FHREEETIHNROENT
T, MABANARFH®ERMZER. Bk, J— Java MW, REFHLERN, Java
REAUMLEL 2 HARIB H .

IR I — RSP AR B -

01 public class DaemonDemo {

02 public static class DaemonT extends Thread{
03 public void run() {

04 while (true) {

05 System.out.println("I am alive");
06 try {

07 Thread.sleep (1000) ;7

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

10 }

11 }

12 }

13 }

14 public static void main (String[] args) throws InterruptedException {
15 Thread t=new DaemonT ();

16 t.setDaemon (true) ;

17 t.start();

18

19 Thread.sleep (2000) ;

20 !

250 )

EIRACRDHS 16 17, KERFE ¢ REATFHERE. XBEER, REFPLRELIELTRE start()
ZHE, BWREFBE—IMRUUTHRRE, SFRETFHREERERK. BERIFEF ML
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AR AT LLE AT . RERCYH A ARme. FHik, WRANLZE T PR EER,
PRALIR T AR B2 A BIX AN R . TR 1 AT AR P KT F A TR THE?
Exception in thread "main" java.lang.IllegalThreadStateException

at java.lang.Thread.setDaemon (Thread.java:1367)
at geym.conc.ch2.daemon.DaemonDemo.main (DaemonDemo.java:20)

EXAEFrH, BT t HRENTIERE, RETRAELRE main A PLRE, HIKAE
main LFRIKER 2 BP/S IR A, BT HBIZ AR, ELRMELRE t RENTILRE, main
BRERG, t REESTEHATE, AEAZER.

26 EZTEEMSE: KEMER

Java FEFEA LLE H MR . MARSNARERFRIEN SBHILY, EafE
HEEE, S, XRAR—MEERFE. GRESAY, meRLETRBSE SRR BT
SRR LR FAENRERIEREAEVINRER, E£5MFE ERAA—, JFHIMIES™
ARG REATREAR S TN, TEENEHERH], i — MR R LRAE AT fE—EHH 5 A BRI,
MR TET, M= EUR CRAREARAR, [ERBARMRILEY) o Fi, FEZER™HK
Wi e, ERTEE CENF R AR RERE L [

fE Java 1, fEA 1 3 10 REKEINAELK . — BT UER A BN =NEFSERERR:

public final static int MIN PRIORITY = 1;
public final static int NORM PRIORITY = 5;
public final static int MAX PRIORITY = 10;

Bepe KN e e, HEZVEEAE 1 B 10 26, FEMARERR TIRERWIER. &
LA B L FE M 7 T 5 PR 52 A

01 public class PriorityDemo {
02 public static class HightPriority extends Thread{

03 static int count=0;

04 public void run() {

05 while (true) {

06 synchronized (PriorityDemo.class) {

07 count++;

08 if (count>10000000) {

02 System.out.println("HightPriority is complete");
10 break;
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11
12
13
14
L5
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31,
32
33
34
39
36
37
38
393

}

public static class LowPriority extends Thread{
static int count=0;
public void run () {
while (true) {
synchronized (PriorityDemo.class) {
count++;
if (count>10000000) {
System.out.println("LowPriority is complete");
break;

public static void main(String[] args) throws InterruptedException {
Thread high=new HightPriority():;
LowPriority low=new LowPriority():
high.setPriority(Thread.MAX PRIORITY);
low.setPriority(Thread.MIN PRIORITY);
low.start();
high.start():

RIS L ANEFE, 20528 HightPriority W B AR5, LowPriority K52 .

e e SAH E B TAE, AR count M 0 IIZE] 10000000. MG, ITEMEBA— MR,
IXPERATE FNE WS TR TAE 7o X BEER, 7EXT count EhIAT, F’A1M#EF synchronized 724
T RGEIEFES . BRZHEHRREANERRINBERNHE.

REATLLERPAT RS, WTRIER], &l ERERR A HERL T, HaH %k

1% GRIXBAVESM S, WIB81T£ K, HightPriority St LowPriority tR, {HIX A REfFAIF7E
BT, —E#MEXFE .
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2.7 ZEREMIMES synchronized

HATIEF I RH— RKEE S R AR LA, —BoR¥, BFIFTHRIN 7RG E &K
TR, EATIRE, RAEAGE M EMME RN . WREFIHTIE, EEANPITHER
MEMMETERIE, BAHTEFASERBEAEMELT . B, LEZESREHFITET
FIRARIRE. KFXGILBIANZLEES long BEHER RHIE ! X2 — AR KRG H
FEfEH volatile XEEF)E, XFHRMENANE. HR, volatile FAREIIEMRIELRE %
4. ERBME-AEREESR T HEEE, HMLREBEIX s, HAWNMRERN B
KRR, WRARSTENR.

N FRIDIER T — AN EEE, BANERRERIEXT 1 2R RINERME, &H$H4T 10000000 K. FK
MAFLERPATE R LRLRL i BT LUEE] 20000000, HELIHFIELRZ T, WRIRZHAT
JUR FiRRES, R, TERZEHE, | FRZES/T 20000000, XHZE AL
i %t i AT BN, P —ANRBERNERSE R A (BRI i #7575 A volatile 28
) .

01 public class AccountingVol implements Runnable{

02 static AccountingVol instance=new AccountingVol () ;
03 static volatile int i=0;

04 public static void increase () {

05 L i

06 }

07 @Override

08 public void run() {

09 for (int j=0;3j<10000000;j++) {

10 increase();

11 }

12 }

13 public static void main(String[] args) throws InterruptedException {
14 Thread tl=new Thread(instance);
15 Thread t2=new Thread(instance);
16 tl.start();t2.start();

17 tl.join() ;t2.join();

18 System.out.println(i);

19 }

20 }

B 2.8 R 7 IZFATRERIIFR, WRENL P RAE 7TRUPER, ZIMELZRERZEN
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TR, R 1 MLHE 2 AMEE N0, H&EBTHEAR =1, FEREARXNTER, BHit, &
RiHHPAT T 2k, ERERR I MERENT 1.

. <=l
2z

o
dap) %
prage — %ot

L=
PN

PAt=)

H28 S&EHBEANFSE

BEMNRAE EBRIEXA BB, AT IRIE S NMRBEXN | #THREN 2L, Wi
Ui, HLFE A EEAR, &KFE B AMUAREES, FAEARERE. HAELEASRTZH, &4%EB
B —E B — N HIEHE . Java H, RET —NEEMLE T synchronized ESZIX M IHEE.

KEEF synchronized FIEFZLILRMEMEN . ER TIEENRSHAREME, #5
—K, REEE—NEREHANFEHR, NTRIELERZEM (B RE BRI 51T,
BRPZRE —PNEREATUHIT) .

K synchronized 7] LA B AE. X B — AT BB

* REMBXTR: XS ENFMB, ARSI ETERG L € X R
o HBE(ER TG A TXLarsLamst, NSRS EIR 2 5056 A8t .
* HEMEATESE: MATXAa0Kme, NS REHTERE L0208 .

Fi&ALHS, 4 synchronized fEH T — AN E X & instance, HUk, IR GLE N
synchronized B TG, FARS B RiE K instance SEHIIEE . IS 4 ATH HALL R FRHFE X
B8, MAFBWEREMOTER . XK, FAE TR RS —NREPIT i+HR1E.

public class AccountingSync implements Runnable ({
static AccountingSync instance=new AccountingSync();
static dnt i=0;
@Override
public void run() {
for (int j=0;3<10000000;7j++) {
synchronized (instance) {
Skt
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}
}
//main B¥S LA E—BAE

4R, ERARE AT LIS R TR, ERFN

01 public class AccountingSync2? implements Runnable{

02 static AccountingSync2 instance=new AccountingSync2 () ;
03 static int i=0;

04 public synchronized void increase() {

05 i++;

06 }

07 @0verride
08 public void run() {

09 for (int j=0;3<10000000; j++) {
10 increase () s

14 }

12 }

13 public static void main(String[] args) throws InterruptedException {
14 Thread tl=new Thread (instance);

15 Thread t2=new Thread (instance);

16 tl.start();t2.start();

17 tlijoin(y 2. j0dn();

18 System.out.println (i) ;

19 }

20 }

S, synchronized K88 F1EA T —ANLH1 k. XBZRIEZN increase() /7 18T,
RFEUNATRBAAT RSB B . EARFFERZ instance X R. fFEXE, BAREFHE RS
i main BRI SEI, 2 A ERIAEE 14,15 /TS, W2 Thread HA1%EE /73X . iX HL{# F Runnable
BORIEMNANERE, HFHXHALIEHTERF— Runnable % 526 (instance X %) , XfFf
A e RUEB R AZAE TAERS, REBRIERIE— MR8 EE, MMRIELEZE.

—HFERRI RIS 7T T

01 public class AccountingSyncBad implements Runnable({
02 static int i=0;

03 public synchronized void increase () {
04 S
05 }

06 @Override
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07 public void run() ({

08 for (int j=0;3<10000000;j++) {

09 increase();

10 }

1% }

12 public static void main(String[] args) throws InterruptedException {
13 Thread tl=new Thread(new AccountingSyncBad());
14 Thread t2=new Thread(new AccountingSyncBad());
15 tlistarti () e2ystarti);

16 tl.join();t2.join();

17 System.out.println(i);

18 }

19}

FRARBHIE T —/NEERE IR BIRIES 3 1T increase() 77k H, HBHXZ2—ANEPH
o BIRAERR, PATIXBAIDEIH S22 ETE [ T A F ) Runnable SEf. 55 13, 14 17
AIUEE, XHLFER Runnable SEHIEARF—NR. FEk, &R t1 REHANFRS T
AT H K Runnable 326, MRE 2 HXETFEHIWN RSB #52, XHNLECHDY
ERIEAFEMS . FEik, SEZERLERIER.

{EFATR e e LR RS, A IERAPIT. A synchronized #1565 =7
i, BHAER TS E. ¥ increase() kB Man F:
public static synchronized void increase() {

it+;
}

b, BAEP MRS R FIR Runnable 1§ R, ELE1 T 7 Rk TR SR 02 24 26081,
MAE 29 ATSEp], Bk, ZARERER AT AUIER RS

b T HTHRIEFRD . HIRELFRE L2, synchronized i v PAARIE£RAE 8] (AT IR Btk .
MAT WA B _E i, synchronized BT PASE A E X volatile FIZhEE, REMER ERERAHE.
MAFHT S, BT synchronized FRHIBRRAF —NEEAT LIV R, FEi, LFELHHk
W AR GO T B EL P 3AT, RERIEFRATIEL 3, BAPITERER PR . mH b2
2, OBTERAFELE T7 RERE AR BRIEBUEE, KL, BA1E BN R L4 R ABUR TG
FIPATIEFRE, MA R E RS TR (522, # synchronized FR#IK) 2 NRAEE &
ITHATHD .
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28 BEFTHHMR: RRAIEIR

fER— 2 HTFRANR, BERF BUG Rt —2EAKHE THEZ—. 1EA Java F2/F &,
HVFIRE T 2 B I — XK 7 F R BT R,  FO9IX AT REFURE IR 3CA TAEA i 1. HIR
XEARVR R, MREFHE, RERT REHER, BIRBLZBEIR MR, FOvX thEk
VR T RETT AFERS 2280 A BRI AN B (4R, HARPFTAEREHEEIR . &aHaK
HR: RERAEMRERI, BABE, hEAHER, BREASGH 7 —MERIPITER,
XFEOL T, A ASERIE.

2.8.1 EERTFRIEIREH

REXBRGH DM RABTHIR, IREEARTIORE]. ILAXGEL —TFTEMAHERLL
Az AL. BAGE, EEM—MLERGES, RKFHE, NMiZRE—MREE LRRE. XK
LR AN BB P E 6. 1EE T mEAE:
int v1=1073741827;
int v2=1431655768;

System.out.println("vl="+vl);
System.out.println("v2="+v2) ;
int ave=(vl+v2)/2;
System.out.println ("ave="+ave);

ERARE S, IEESRETE v A v2 BE. EEZT, BAEMARE. Bl vi A
v2 HI4EHE, SHRERFRERAE 2125 BORERTRIE, HSE3LUTFHH:
v1=1073741827

v2=1431655768
ave=-894784850

FREZT, M—ERUEBIFEECH, MMPABERRARME s ERERE— 86
R¥EM, B EARERE. TEMABKEDEEE! 828, vi+v2 WERBELFHT int
B o

XA F B A E R, WA S TR KR, E2, —HXAMEEREE—A
HRRGHAM. HTREREONSEE, RAUEESXNEERMA SEN &, Fin bRy
HIfEABRAEMTHERFE, BN EREIARKEFHE, XL R BALREE ELNEY,
B REAEH .

Fril, BATEASBARX LS, RINBFEERTRERN, RBAS A REREH%
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MHE. (B2, EFRAEMRE, SRMERIMT, SERELEZRAR. EIHERERE,
Han[F] sy R —

2.8.2 FH%&THY ArrayList

WAVEHLE, ArrayList B —MERBAZLMES . WREZLET LM ArayList, FJRES
SEEF A . AT AT RS R e ? {F T A AH:

public class ArrayListMultiThread ({
static Arraylist<Integer> al = new ArrayList<Integer>(10);
public static class AddThread implements Runnable {
@Override
public void run() {
for (int i = 0; i < 1000000; i++) {
al.add (i)

public static void main(String[] args) throws InterruptedException {
Thread tl=new Thread(new AddThread());
Thread t2=new Thread(new AddThread()):
tlastarei():
t2.stazt():
ElLqoan) s €2, jein()
System.out.println(al.size());

IR, t1 A2 BIANRFE R [ — N ArrayList 288 PRI 8% . 47170 1000000
NIEE, FEAIYEE G LA 2000000 PN ICERLE ArrayList o (BT RRBATIX BACHS, 7]
AIRE B =FhaE 3.

B, BFIEFE®, ArayList 24 K/PHSE 2000000, X ik B BI# H-1TFEF A 0l @3,
RS RERI K.
B, EFMHREE:

Exception in thread "Thread-0" java.lang.ArrayIndexOutOfBoundsException: 22
at java.util.ArrayList.add(ArrayList.java:441)
at geym.conc.ch2.notsafe.ArrayListMultiThread$AddThread. run
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(ArrayListMultiThread.java:12)
at java.lang.Thread.run(Thread.java:724)
1000015

XRFEA ArrayList 7E5 i #2 s, A —BUEEEE, Bl TREUNRY, H5—1EK
PRI 2] T A A ERRES, SR DU A .

B=, BT —ANEFRRIE IR, TN FEIEA ArrayList BIK /)
1793758

B, XRETELETENR, ERAREESADNZERBEEALEENVR, R
BIALRAE M ARG 3 ArrayList & B[R — Mz BRE AT E S BUA0 . an R DL AL, AR ARANE,
REABE T —MNREHRIERKEIR. JFH, IR AR .

EE. AEtd I ERE R, EA K244 Vector KA ArrayList BF ]

2.8.3 HE T HashMap

HashMap FIRE AN R LA . SR 24727519 HashMap B, AR 2B BAAAF]
HI4ER . AidA ArrayList AN[E, HashMap ) a] AL E N 7 .

public class HashMapMultiThread ({
static Map<String,String> map = new HashMap<String,String>();

public static class AddThread implements Runnable {
int start=0;
public AddThread(int start) {
this.start=start;
}
@Override
public void run() {
for (int i = start; i < 100000; i+=2) {
map.put (Integer.toString (i), Integer.toBinaryString(i));

public static void main(String[] args) throws InterruptedException {
Thread tl=new Thread(new HashMapMultiThread.AddThread(0));
Thread t2=new Thread (new HashMapMultiThread.AddThread (1)) :
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tl starc();

t2 . start();

tl Goda)se2.deinl);
System.out.println (map.size());

FIRAREDAER t1 F 2 IR AR R X HashMap #E4T putO#efE. R —VIIER, JATEE
8 3] map.size()Ht 2 100000, {H3LFR E, FRATRESRRILLT =FEA GEE, XHBEfEMH JIDK7
BHATIRE) -

F—, BEFEFRSR, FHERBEFETHM. HashMap fK/MA 100000

o, BFEFEHR, B5ERAKFEHH, ma2—2/NF 100000 F%, thin 98868

B=, BFRKEEHEER.

YT R ATRE, A1 ArrayList TS AER KL Eik, AR @R, x5 =M

M, MBERE—RKER, REKXFK LG EEE, RAEUEEIERNER, EATTRE
AR TWE?

EE: kA RS XD, & FXBEXBRT R &R BA CPU A, FHREAN
CPU &4 %153 100%, +w% CPU M 43235, THRFEILA. W ARAGTH,
FATE K.

FITAESE TS, AT R, XBAVD & THR&ER CPU, A WREMERZESHTH

N CPU #%, FHAEBZXM ML CPU A E] 100%. X IEH B RBETEIR I .
1§ FH jstack TR B REFHLIEGEER, TR L5 jps ATLLER 41T RS ATA I Java
HEFE. 10 jstack AT PAFTEPZS 5E Java HEFE M) SR AE S o HEAR -

C:\Users\geym >jps

14240 HashMapMultiThread
1192 Jps

C:\Users\geym >jstack 14240

BRINESREZ LRI 1. 2 1 main 272

"Thread-1" prio=6 tid=0x00bb2800 nid=0x16e0 runnable [0x04baf000]
java.lang.Thread.State: RUNNABLE
at java.util.HashMap.put (HashMap.java:498)
at geym.conc.ch2.notsafe.HashMapMultiThread$AddThread.run
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(HashMapMultiThread. java:26)
at java.lang.Thread.run(Thread.java:724)

"Thread-0" prio=6 tid=0x00bb0000 nid=0x1668 runnable [0x04d7£000]
java.lang.Thread.State: RUNNABLE
at java.util.HashMap.put (HashMap.java:498)
at geym.conc.ch2.notsafe.HashMapMultiThread$AddThread. run
(HashMapMultiThread.java:26)
at java.lang.Thread.run(Thread.java:724)
"main" prio=6 tid=0x00c0cc00 nid=0xl6ec in Object.wait() [0x0102£000]
java.lang.Thread.State: WAITING (on object monitor)
at java.lang.Object.wait (Native Method)
- waitinq on <0x24930280> (a java.lang.Thread)
at java.lang.Thread.join(Thread.java:1260)
- locked <0x24930280> (a java.lang.Thread)
at java.lang.Thread.join(Thread.java:1334)
at geym.conc.ch2.notsafe.HashMapMultiThread.main (HashMapMultiThread. java:36)

ATUESR, F4HE main EATHHFRE, HHERXNEREHT join)FZ5IEN, &R
TR T 17 t1 A €2 PIASZRFEERAL T Runnable JRZ, F H 24511718 A) A HashMap.put() /7 7% .
A put() %S 498 474089, 0 B
498 for (Entry<K,V> e = table[i]; e != null; e = e.next) {

499  Object k;

500 if (e.hash == hash && ((k = e.key) == key || key.equals(k))) {
501 V oldValue = e.value;

502 e.value = value;

503 e.recordAccess (this) ;
504 return oldValue;

505 }

506 }

ATLAEH], HATIXANLFEIEFE#R ] HashMap N8R . 4RI EEZ FR—4
ERGED, SnEEh —MER . BERNEZ], BTFE2RERME, IMERNSEHE
ZHP| TR, BRI T ! LSRRI, ERFERMER T ASERR, WA 2.9 B,
&R 1 B (] i) — AR 544, Keyl il Key2 BN 77 next JG & o M, i@t next 51 FHiE 1,
VT RSB A o

ZAFEMEAR ] B, R —E R, FHLATLALRAR —. AERSERR T HEH T
AN FEH R HIXAFEIE AR 0] BI7E IDK 8 HELASFAE T . H1F JDK 8 %f HashMap (11 4
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HOSEIL TR T KRR R, DR T XA e . (HEDAEIX PR, BUARTE 2 BRI T
HashMap KRS SH AN EEIEA . HFERRER T RHAZ(ER ConcurrentHashMap AE
HashMap.

B29 M4k

284 WMEFEEREIR: $HIRAIIH

AT Z EAEFER, MR RIELARE TN EE TR —. EmB o481, £
LA MMEE S synchronized” —iH, KOG H T AN IAEHR NS R A,
BRI IERMEH. AT+, RN H 1 EINFRERI R .

BAE, RRBNFE-NHEES, MRS LKW NLRERNTIE . 9 7 #REEE EH
H, BATERSTEXTHEEMBL Bk, 5A 7L FAUD:

01 public class BadLockOnInteger implements Runnable{

02 public static Integer i=0;

03 static BadLockOnInteger instance=new BadLockOnInteger();
04 @0verride

05 public void run() {

06 for (int j=0;3<10000000; j++) {

07 synchronized (i) {

08 i

09 }

10 }

11 }

12

13 public static void main (String[] args) throws InterruptedException {
14 Thread tl=new Thread (instance);
15 Thread t2=new Thread (instance);
16 tl.start();t2.start();

i) tl.join();t2.join();
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18 System.out.println(i);
19 }
20}

FIRRIEIE 7~9 17, AT AREEES i IR, St i BXgaT, #EIRE 1 B8t B
WARAE 1 RN . NZEEE, XUFEHFERAEFAARS, BTLL, ARG O ZK
BATRATARTT . t R — V) IEH, X BARES %3 [3] 20000000 (RN FE & 2010 10000000 K0 o

{HEERARAVER T, BB T —/4 20000000 /MR L KI8T, a0 15992526, X
B4 R ? — ERIXBREF A EEHFILE LS BEgINEEE i XA A RE
We ? ALl A 138 45t 2 Te g n] o 1 .

FERRREX AN, 3 Integer WAL, 7E Java ', Integer BT AR, UM R —H
WoE, mARTREs . R, WRAIRE — Integer K 1, MATHAZEERER 1, K
ASET BEABTA Integer FIME, EE RN 2. BIMFARFE 2 BEAHE? HIRMFIE, HdE— Integer,
FHibERw 2 BIH

U RIRAEH javap [ PFRIZBACTEH) run()753%, RATATLLE 21

0 iconst 0

Ly istore 1

2. 'goto 36

5 getstatic #20; //Field i:Ljava/lang/Integer;

8 dup

9 | ashore 2

10: monitorenter

iz getstabic #20; //Field i:Ljava/lang/Integer;

14: invokevirtual #32; //Method java/lang/Integer.intValue: ()I
Ll dconst 1

18e 0 dadd

19: invokestatic #14; //Method java/lang/Integer.valueOf: (I)Ljava/lang/Integer;
22: putstatic #20; //Field i:Ljava/lang/Integer;

25: alosd 2

26: monitorexit

FE58 19~22 1T (1R i, X R mFE, X BEEHR AT, Ll LR T Integer.valueOf()
FERE T —AH 1 Integer TR, B EMELTE . HEEH, +EELHPATR R T
i=Integer.valueOf (i.intValue ()+1);

Bt—P & Integer.valueOf(), FATAILLEZ:

e(/ @
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public static Integer valueOf (int i) {
assert IntegerCache.high >= 127;
if (i >= IntegerCache.low && i <= IntegerCache.high)
return IntegerCache.cache[i + (-IntegerCache.low)];

return new Integer(i);

Integer.valueOf()SEfr LR —AN T Hik, E4bim iR E— MR € HUE I Integer L1
Fi, i++EIA T, AU —NFT K Integer X5, B ER 5 HRKES 1.

it —k, WAV LAHAEBHRET, HTESALER, HA—EREERF— i
MR (FERH i MRE—EER , Fik, FHMREBESEXKINBTsEEINE 7 AR KX L6 £, M
173 Boot e 7 X ARG 42 1)t 20 140 i

BIEXA SR E S, HER
synchronized (i) {

GIOSE
synchronized (instance) {

BIAT .

2.9 ZEH

* XL ELGE R MR T LAEMBFE

° http://www.qnx.com/developers/docs/6.4.1/neutrino/getting_started/s1_procs.html
* fREEARE

° http://www.cnblogs.com/skywang12345/p/3479024 .html
o WTERE A AR LR AR R

° http://ibruce.info/2013/12/19/how-to-stop-a-java-thread/
® Xf Java UML) Server M Client #0347 T i #H

© http://www.uucode.net/201406/jvm-server-client-mode
* LRI S S5EH

© http://ifeve.com/thread-management-11/
o fRTFHLFEERfR

© http://blog.csdn.net/Icore/article/details/12280027
® HashMap £ Z £F2 REEAIAH 1T 7047

oG8 e
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© http://coolshell.cn/articles/9606.html
® WeakHashMap £ 2R 72 R A0 H 5L bR =41

© http://www.uucode.net/201412/weakhashmap-endless-loop
® HashMap [ SCHLJE 2

© http://www.uucode.net/201503/hashmap-hash-col
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FEIE
JDK % &1

AT B SIREH KRR, IDK AERRBL T KB SCAIR APL FIHESE . fEAT S, HEEAM
X4 JDK A ERHIZhAE, HEE N =K

B, BNBEXEASEHE TR, 2l synchronized X5 5L & —F [F 58 F
B, fERXE, BITKEREINFEE 2N REEH L.

HIK, K48 IDK TR A SR, ALRI, MR ARE L IREmER AR
PERE.
B=, WEAKRFKND IDK B — LI RAR, KUEFFL AT TR, B2k,

2. FUEMSTAITA.
3.1 ZEEMHERMME: FPEH

RIS il I AR FF AT D EEF B Z RIAMAI synchronized 87w —F i &

e70 e
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PRI B T — AR T AT LAY I X R R . [ BT, Object.wait()F1 Object.notify()
FEAR R T AR AL AR . X T A T SL B R R 2 R MERE R T EERE .
AR, A1 A4 synchronized. Object.wait()Fl Object.notify() /7 A B (B3 ¥
MR ——E A

3.1.1 synchronized FIZhEEY F&: FA

FABIAT PA5E 2 X synchronized <8 F. fE JDK 5.0 (R HipcA, = NB1 P Re iz
T synchronized, {HA\ JDK 6.0 JF4f, JDK 7E synchronized i 7 K&EMIMLAL, 15 M3E HI1E
e Z R IEA K

#A4S# H java.util.concurrent.locks.ReentrantLock ZEASEHL. IR — B e 147 B R BN
i FH 241 -

01 public class ReenterLock implements Runnablef{

02 public static ReentrantLock lock=new ReentrantLock();
03 public static int i=0;

04 @Override

05 public void runk) {

06 for (int j=0;73j<10000000;j++) {

07 lock.lock();

08 try{

09 i++;

10 }Einally{

19 lock.unlock();

12 }

14 }

14 }

15 public static void main (String[] args) throws InterruptedException {
16 ReenterLock tl=new ReenterLock();
17 Thread tl=new Thread(tl);

18 Thread t2=new Thread (tl);

19 tl.gbart () rt2 start();

20 £l goinl) b2, join () ;

il System.out.println(i);

2 }

23

EIRAASEE 7~12 17, EHEABURTIG A X IR i, MR ZSEES | FIENRe. X
BARRS T LAE S|, 5 synchronized #HLk, BABIHAE D RAEIELRE. TFEANRLAFHIEE

o711 e
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A, AATINRERC B .t ERUAIXRE, B NBIXTIE R H Y R P EH8IE 4F T synchronized.
(AR KR, fERHIERXN, LIRS (RE95E 147D, BN, HAhLrEsEs
Pl B ES X 1.

L [6] 22 T] fE 0 BB L 7B A R BB, A A L “ENT A FEIR?
MWK fr4 F%&, Re- Entrant-Lock $1% S E NS AEFHNEIN . Z BT AR AR, AR F X
et R T AR EHEAR . 4R, REHREUERT MR, BRI 7~12 17, "TL
Rk R
lock.lock() ;
lock.lock()
try{

it+;
}finally{

lock.unlock() ;
lock.unlock () ;

FEXFER T, —MRREEMIGRER—E8 . XRATK! WRAREFRXAEE, BA
[F—NERFRESS 2 YORB IR, HBofE ar-4sts. BFse B 725 2 XPiF e
th, EFEEFEENRE, WRE—NEREL IR, BAERRBIRE, 0RO F KL
WIRBIR B k%, 842135 java.lang.IllegalMonitorStateException %%, &2, WIHEE
BAREOIRBUD T, A S FLRIEIEFA XA, Fith, HAZRRE k3 NG X .

BT A LR R BN, EABULRRM T —m B IhhE. thin, BB LR AL E
HfE

*  FRETE R

%t synchronized K, IR —MEFREEFH, MAGRAGHAEN, EAEREX
OBk SAT, EAEMMRITFER. MAEHEANS, WRHERIN—FraTae, AR LFE n] gk
. AR ASFBIIES, R ATLMRE R ERUE N BIURIER . FErR, XAMEIE
WHDBER . i, REAMI AL R EITER, WRRE TN, WREERER, RAR
PR — g, HHTRRER, TREWMAT . BaR—EmE M iTER T 7. FlERR
fit T —EBRLRNE . R -NEREEESEFY, BAeRAT KR —A 8, #EmEs
FEERF, ATRMEIETAE 7. XPMEH TAEIEBI R A —EH BN,

RS A T AN SE8E, (B4R THiR T, FRATAT LURER 5 M phax AR .

01 public class IntLock implements Runnable {
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02
03
04
05
06
07
08
09
10
Ll
12
13
14
L5
16
L
18
19
20
21
27
23
24
25
26
217
28
29
30
31
A
33
34
35
36
37
38
59
40
41
42

#$3% JDKHEE

’

Il

public static ReentrantLock lockl new ReentrantLock ()
public static Reentrantlock lock2 = new ReentrantLock () ;

ine lock:

/ * %

* PElnenE, A EREEe

* @param lock

i/

public Intlock(int lock) {
this.lock = lock;

@Override
public void run() {

try

if (lock == 1) !
lockl.lockInterruptibly();
fEy

Thread.sleep (500) ;

}catch (InterruptedException e) {}
lock2.lockInterruptibly () ;

} else {
lock2.lockInterruptibly() ;
try{

Thread.sleep (500) ;
}catch (InterruptedException e) {}
lockl.lockInterruptibly () ;

} catch (InterruptedException e) {
e.printStackTrace();
} finally {
if (lockl.isHeldByCurrentThread())
lockl.unlock () ;
if (lock2.isHeldByCurrentThread())
leek? unlock();
System.out.println (Thread.currentThread () .getId()+":ZFEBH") ;

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

IntLock rl = new IntLock(l):;

e73 e
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43 IntLock r2 = new IntLock(2);
44 Thread tl = new Thread(rl);
45 Thread t2 = new Thread(r2):
46 tl.start();t2.start();

47 Thread.sleep (1000) ;

48 / /R A =N R

49 t2.interrupt () ;

50 }

51 }

K21 A2 JBENE, t1 555 F lockl, 5 lock2; t2 4% (5 lock2, FIEK lockl. AL,
RESFA 1 M2 Z [AMMHESER. EXE, SFBiHiER, FG—#H lockinterruptibly() /7% .
XA —ANA] LA AT i R B A B, BITESS AR B R, T AR B2 A B

RIS 47 17, FLF2 main A TFARER, BER, XA TIRRBFPRES, ERIEE 49
17, BT 2 RPN, 2 SR lockl RIHE, FRBRCHEE lock2. XMRESE
t1 ZRFE T LUBAIE 3] lock2 T4k LEHAT F 5.

PAT LB, B

java.lang.InterruptedException

at java.util.concurrent.locks.AbstractQueuedSynchronizer.
doAcquirelInterruptibly (AbstractQueuedSynchronizer.java:898)

at java.util.concurrent.locks.AbstractQueuedSynchronizer.
acquireInterruptibly (AbstractQueuedSynchronizer.java:1222)

at java.util.concurrent.locks.ReentrantLock.lockInterruptibly
(ReentrantLock. java:335)

at geym.conc.ch3.synctrl.IntLock.run(IntLock,java:31l)

at java.lang.Thread.run(Thread.java:745)

9: LRFRB Y
8: LRFZIRH

ATULESR, $WE, PINEREXIGEH . BEIESRTAEMRA tl. 2 LENBFEE
FHEZRH, BT,

* SiERIFEFFIRA

BR T AN A S, B RIEBUEE RS, R BRET A KR AL A
BB, NRAAGBIBAR, XIEFBKREM. B, EER 12 AN E, REKHSA
WMEBPNE L. MERFRE MR E%, RIOTCEHAN A — N LRBBEERFH. t
VR ENPEE 7, tVFREDAE TR, HinRA e — A Ernfa, LB a3, B4
X RGERURA B FATATEMER tryLock() 7 24T — KRB 1 %645 .
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FHXBARRD R T BRI SR8

01 public class TimeLock implements Runnable{

02 public static ReentrantLock lock=new ReentrantLock()
03 @Override

04 public void run() {

05 try A

06 if (lock.tryLock (5, TimeUnit.SECONDS)) {

07 Thread.sleep (6000) ;

08 }else(

09 System.out.println("get lock failed"):
10 }

150 } catch (InterruptedException e) {

T2 e.printStackTrace() ;

13 }finally{if (lock.isHeldByCurrentThread()) lock.unlock();}
14 }

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

16 TimeLock tl=new TimeLock();

5 17/ Thread tl=new Thread(tl);

18 Thread t2=new Thread(tl);

19 tl.start();

20 t2.start();

21 }

220

fEIXH, tryLockOM AWM SH, —PMRRFEFIK, FI—PDRRiHREA. XH
AR E AT, KA 5, RAGBEERIMYERS, BREEMG 5. nREd 5 BERE
BEY, MoBRE false. WRMIIZRES, MIRME true.

EAFIF, BT SHAMPNSARERFEIRKE 6 ¥, M EBETIEE 5 IR AN
RAB, FEit, ERYKRK.

ReentrantLock.tryLock() 7 i tH AT AN SHERIET. ERXFER T, HilkESEREK
B8, WERBFREHMERESH, WHRiFES NI, AR E true. WRBIPEIHALE 5
F, MX4RIEEANSHITER, M LERF false. XMEATLIELRESS, Hittirs
FEABEE . FIHEEER T IXFE A 5

01 public class TryLock implements Runnable {

02 public static ReentrantLock lockl = new ReentrantLock();
03 public static ReentrantLock lock2 = new ReentrantLock() :
04 int lock;

e7/5e



Java B REFRIT




¥3E JDKHEE

46 return;
47 ¥ fanally
48 lockl.unlock();
49 }

50 }

51 } finally {

52 lock2.unlock() ;
53 }

54 }

55 }

56 }

57 }

58

59 public static void main(String[] args) throws InterruptedException {
60 TryLock rl = new TryLock(l);
61 Trylock r2 = new TryLock(2);
62 Thread t1 = new Thread(rl);
63 Thread t2 = new Thread(x2);
64 tl.start():

65 t2.start ()

66 }

67 }

iR AREG A, RA T AR A 5 SEB IS st R Sk ol 3R99 lock 1, FFil €2 3R4% lock2,
B MU AR, ik tl B lock2, 12 HITE lockl. E—MEM T, X P M 2 HEER,
M 51 EFES -

B tryLock()f5, XFEMLBMARKE 7. HTEEASBREHERS, MEAEHE
R, Fk, REPTEBKHEE, KELR2F[IMEFENRE, MMEFHT XBER
LR FE [FIA 3R75 lockl A lock2 PRHEEH, fERHATELIEFEHATRIZRAE) o FEFE 3RS lockl AT lock2
Ja, SLESMITEHREETFTHRIIEE “My Job done” .

PAT ERAREE, FR—2)L (HTEEPE SRR 500 2R o REARER ] LUK
EHEFREFRATESE, HrEEw TR, BRmNRENER AT .

9:My Job done
8:My Job done

o« NEH
FEXEHIERT, BIAEamRIEATN. BEd, &R 1 HEHRTHA, BHELR
2 WK T A, TBA S8 A TR, &R 1| T ASESUE R 2 WLURABIE? KRR
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—EM. R HEENXANH SRS PRENIBRIE— . FIHARERIER A . IXHiLrt
SEEAHERN, AKEEMEABEEERE D6, BREATEELEMH, WA LiELH#E, M
FERNMAEERTFT . MAFRB, WARZE, ESEENEKLBIRF, RELDIEE
%, FRIEES. AFYN—KREAR: EARPTENRIR. RERH, REERWTUF
FRIRH . WRIRAVEA synchronized KEFHATHIEH], WA= ERBIMEIEAFH. ME
N RGN A PR ITRE. EF 10 TG RE:

public ReentrantLock(boolean fair)

HBH fair N true B, RRBREAFH. A FBEERMRMLE, ERELIAFHLRE
REGH—NHEFF, F A PO RIsSeBRA tbiim, MR e RT, Bk, Bk
BT, BRAFATFH. MREHEFINNTR, BATFEMEH LS. AFHMIEAFBIEL
AR R IFEA—FER. TR AT DUR S 2R A B -

01 public class FairLock implements Runnable {

02 public static ReentrantLock fairLock = new ReentrantLock(true);
03

04 @Override

05 public void run() {

06 while (true) {

07 try{

08 fairLock.lock();

09 System.out.println(Thread.currentThread () .getName () +" RE8") ;
10 }finally{

11 fairLock.unlock () ;

12 }

13 }

14 }

15

16 public static void main(String[] args) throws InterruptedException {
17 FairLock rl = new FairLock();

18 Thread tl=new Thread(rl,"Thread tl1");

19 Thread t2=new Thread(rl,"Thread t2");

20 tl.start();t2.start();

21 }

225}

ERARLE 2 17, fREBMEA TR, #E, HFAKE o M Q HMRERXES, HAER
HoiE, #ET-MERIGME, RRECHEE T EATHMEAT, SR EEm T
s

e /8 e
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Thread t1 IRf§8L
Thread t2 {341
Thread t1 R4
Thread t2 R348
Thread t1 R
Thread t2 3R
Thread t1 K&
Thread t2 &S
Thread tl1 KA

HTFRBamE X &R, XE SRS H#H TR EX MMt RHESTRER,
BN EAR FRZBREBN, JIFASKER —MREESLZ KBV TTEE, ANTAF
PEWREE] T RIE. RAMEAAFH, BABLRTEEA—FF, THEZEHIER P8R KH 2
Wi
RIEEA — KB 1 EERBE R
Thread t1 KA
Thread t1 3R{EH
Thread tl B
Thread t1 $HEH
Thread t2 HAEH
Thread_t2 8
Thread t2 I8
Thread_t2 38!

Thread t2 HREH
JREEE— KR 2 EEREHI T

ALLER, RERFHRE, —PMEESATEAERCLFANS, XIMHECH 2
A, EREAFHATS.

%} ETH ReentrantLock /LN EZE G EREHENT .

* lock(): IKFE, WRBCLH G, WES.

* lockInterruptibly(): FRTFHL, (HHL G0 W

® tryLock(): Z=iIRIGH, RS, R[] true, KRIMUR ] false. % IEANSLF, SLEIRE],
® tryLock(long time, TimeUnit unit): 7E45 & i 8] A 2R 3K 5481 .

® unlock(): BB .

BN LIRS, EEEEPE Java ZH. EEABALHF, FEQF=/EXK.

B RIETIRES. HTREMHEM CAS #1E (FEH 4 THATIRAITHS) SRAF6E 4 BT SR
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&, FIWBUR S SO M ERER A .

B, REMRT. FTEREERBIBIHATE, KENEHAIITERS. HHEERK
BifE, REMEEMNFERFONTIhREE — LR, BEETAE.

B=, SZPFHZEJRIE park(OF unpark(), FREEMKE LE. XA R IBHEEBSHEE.
A 2% parkOF0 unparkOFIVEAIAN 4R, ATUASH 3.1.7 &FEFHZE T E¥: LockSupport.

3.1.2 EAPIAYLFIERY: Condition &4

R KFHEfE T Object.wait()Fl Object.notify() /L Mg, AABAIRE 5 HFEE Condition
MRT . EF wait)F notify() FERER 2 KBHEAER . E2 wait)F notify() /7 7% & Al
synchronized X8 F&1EMEA #, 1M Condtion /25 ENBIAHRELAT . @id Lock #:1 (EANBiH
SEHL T IX—#E1) 9 Condition newCondition() /7% AT BAAE i — N5 24 8 S N 84552 (1) Condition
56l FIH Condition X R, AT AT LALELRARAE B G IR 6] 5545, BREER — M2 I Z115
@, SREEMAT.

Condition 2 A2t EE A7 T
void await () throws InterruptedException;
void awaitUninterruptibly();
long awaitNanos (long nanosTimeout) throws InterruptedException;
boolean await (long time, TimeUnit unit) throws InterruptedException;
boolean awaitUntil (Date deadline) throws InterruptedException;

void signal();
void signalAll () ;

PL BRI & X F

* await) FIESME YA AESR, FNBBRLAEI8, HHMELREFMHH signal)Bk#&
signalAlI) /7 VAR, SR EFREYISELIIT. BHE SRR P, thaEpkH %
o IXFN Object.wait() /7 VLR

* awaitUninterruptibly() 7¥%5 await) 7722 AME, HR2EHASESRETE SR+
M7 o

® singal() 7 iEH TMEE— NESFPHILTE. HHXNH) singal All() /7 v Me iR T £ &5
HIZEFE . IXF0 Obejct.notify() /7 1R M.

TR R SR HBJE 7R T Condition fYZhRE:

01 public class ReenterLockCondition implements Runnable{
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02 public static ReentrantlLock lock=new ReentrantLock();

03 public static Condition condition = lock.newCondition () ;
04 @Override

05 public void run() {

06 ey

07 lock. Lock() ;

08 condition.await ()¢

09 System.out.println("Thread is going on");
10 } catch (InterruptedException e) {

1 e.printStackTrace() ;

i2 }finally(

ied lock.unlock () ;

14 }

15 }

16 public static void main(String[] args) throws InterruptedException ({
i ReenterLockCondition tl=new ReenterLockCondition();
18 Thread tl=new Thread(tl);

19 Ll osbark i)

20 Thread.sleep (2000) ;

o / [EHERTE t1 GRERAT

22 lock.lock ()¢

23 condition.signal () ;

24 lock.unlock() ;

25 }

26}

REGEE 347, IL lock A — N5 2 485 I Condition X % ARSHE 8 47, TR LEFELE Condition
SR _ERTER . RIBEE 23 17, B ELFE main & B, HEI%REE Condition b IIZFER] LA
HBAEPATT -

A1 Object.wait()Fl notify() 7% —FF, HZFE{EH Condition.await(if, ERLEFERFA MM
HABL, £ Conditionawait)iH 5, X MEESBBOXIES . R, 7& Condition.signal()J7 ¥
VAR, BERLREIIRSHRIB. 1E signal)HERFE, 42 M 24T Condition X5 1
LERENT R, MREE—NEEFRE. — HEGREPMEE, EoHEREARE 52 MEMEANG, —HR
DIEREL, SEAT AR AT T Ak, 7E signal) i Z G, — M EREUHE 8, ke
WMRIRAFE, e T AR AT . boln, ZEARGIF, 28 24 f7 DB T EABL, (R
%2447, WMo, BIRCEMER T4 o, (HEHTELEERRESS, HitmIoiEEIEr 4
BEHAT

7£ JDK N3, #ABIH Condition X G4 iz Hufd F, LA ArrayBlockingQueue 9 (] LA
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% “3.3 DK HAER” —) , B putOFIELI R :

//#E ArrayBlockingQueue FHI—E5E X

private final ReentrantLock lock;

private final Condition notEmpty;

private final Condition notFull;

lock = new ReentrantLock (fair);

notEmpty = lock.newCondition (); [/ HEBR—5 Lock 485 Condition
notFull = lock.newCondition();

//put () FFERSEH

public void put (E e) throws InterruptedException {
if (e == null) throw new NullPointerException();
final E[] items = this.items;
final ReentrantLock lock = this.lock;

lock.lockInterruptibly() ; / /% put () IS
try {
try {
while (count == items.length) / /U B 24w BB B
notFull.await() ; / /RN RS ]

} catch (InterruptedException ie) ({
notFull.signal () ;

throw ie;
}
insert (e) ; //% notFull #EEIRT, UHA LESIE
} finally {

lock.unlock () ;

}

private void insert (E x) {
items[putIndex] = x;
putIndex = inc(putIndex);
++count;

notEmpty.signal () ; //BERIFE take () METE, FICAHEHE

[FIEE, %R take() 7y SEBlin -

public E take() throws InterruptedException {
final ReentrantLock lock = this.lock;
lock.lockInterruptibly () ; / /%t take () HiEMERE
try {
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try {
while (count == 0) / /1 IRAF Rz

notEmpty.await() ; /I MERE SN ESRF— N EERES

} catch (InterruptedException ie) {

notEmpty.signal () ;

throw ie;
}
E x = extract();
return x;

} finally {

lock.unlock () ;

}

private E extract() {
final E[] items = this.items;
E x = items[takeIndex];
items[takeIndex] = null;
takeIndex = inc(takeIndex):;
m=COUnt

notFull.signal() ; / /18K put () LR EA TR

return Xx;

3.1.3 RFZI%&IEREEAE: {§52 (Semaphore)

G RAZEBEIMERM 7 E B RIERTE. X R, GSERNBINY R, ik
s& W &#B4H synchronized i /2 A\ 8 ReentrantLock, —X&FR RIF— MLV R —ANHEIE, WE
SEAFTUEEZANEE, FNVRE-NMER. S5 83F 2R 7L TG R

public Semaphore (int permits)
public Semaphore (int permits, boolean fair) /1B BHATURERB AT

EREE S EXN R, LAEEERESENHEAY, BRANEREDS DNMFT. B84
RRR A BIE— TR, XA THRE 7RG 2 ONERET R E - EE. 58
=B ITEA:
public void acquire ()
public void acquireUninterruptibly ()
public boolean tryAcquire ()

public boolean tryAcquire (long timeout, TimeUnit unit)
public void release()
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acquire() /7 B2 IRIRAF — ANMENBOVFTT . # IR, WRRRL%R, HAFSERK 1
Vral el Y a2k A dk b T, acquireUninterruptibly() /7 ¥l acquire() /72800, B AN M B2 A M o
tryAcquire() 23K — D], WRMIIEE true, KBUGR M false, EALHEITER, LA
R[] release()FH T TELFEVI M BHIRAE RIS, B — MR, DA HC A SFAF VR AT O ZRE o] AEAT
IRV o

£ JDK 1B J7 Javadoc &, #E—NEXRETEMAMERIE, HIEBAEETAELT
fR, X R A E AL BT
01 public class SemapDemo implements Runnable{

02 final Semaphore semp = new Semaphore(5);

03 @Override
04 public void run() {

05 Ry

06 semp.acquire () ;

07 / / EHUFERHRAE

08 Thread.sleep (2000) ;

09 System.out.println(Thread.currentThread () .getId()+":done!");
10 semp.release () ;

11 } catch (InterruptedException e) {

12 e.printStackTrace() ;

13 }

14 }

15

16 public static wvoid main(String[] args) {

17 ExecutorService exec = Executors.newFixedThreadPool (20);
18 final SemapDemo demo=new SemapDemo () ;

19 for(int i=0;1i<20;1i++) {

20 exec.submit (demo) ;

21 }

22 }

23}

ERARGH, 2 7~9 fTAIR A X EEARS, B SREPITZBRAMENARER. XRES
247, H T MEE S AMTFTESE. XREWERN LA 5 NEREHEAUBEEEE 7~9
7o HiE {5 5 B acquireO1#R(E, fEEITR, FUMEH release)BMIE TR (FFSH 10 17) .
IXHAREREUE — M EH. WRAFERETESREOME (FiF TERERBO , ATl
Al F X SRS E R R, BRI NERYAT Y. £460 4, FNIFE 20 M
FE. MEXBAEFF %, RS RIRGLL 5 MRFE— A NBAL, KIS H A 252 1D 132
AR
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3.1.4 ReadWriteLock i%E §i

ReadWriteLock A& JDKS HH L1155 4y B8l . 525 43 B9t AT LA ROt B b 8i3e 4+, LA
T RGitERE. RO BRPLEDRIRTHERE IR E B S HEM, INARE Al A2, A3 1T S5H#(F,
Bl. B2. B3 #EATEEHRME, WRMEAEAGEE NS, MBI LAz E., 5520,
HAEZ AR HEATERE. 2 Bl #HTEEE, B2, B3 MIFRESMAM. T IERREFAXN LR
e MG R, XA EfFRARRAGE. Fit, EE8HA T RERA R,

XS T, AT B ERERNEE, #15 Bl. B2, B3 Z[HEIEHiT. HE, &
e B et , B E5EREMESEERIKRE T EMEEFNFESN. SRR, E58
VT M 2R 3.1 Fine

3.1 EEHHEIYRER

1% 5
1% ERH % PH %€
5 PH 2 PH 2&

o WHERE S Y R
o WHIF EHES, 5iaH K,
o BUEER: 5EHE,

WRERGH, ERERERIE AT S5HME, WIEEH AT URER KR, &I RE
ftkRE. X RIS H MBS KSR, RKEHERSSER DD,

01 public class ReadWriteLockDemo {

02 private static Lock lock=new ReentrantLock();

03 private static ReentrantReadWriteLock readWriteLock=new
ReentrantReadWriteLock() ;

04 private static Lock readlLock = readWriteLock.readLock();
05 private static Lock writeLock = readWriteLock.writeLock ()

06 private int wvalue;

07

08 public Object handleRead(Lock lock) throws InterruptedException{

09 try{

10 lock.lock(): / R E

11 Thread.sleep (1000) ; [/ ERERRERT S, S B S BhER B
12 return value;

13 }finally{

14 lock.unlock() ;
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15 }

16 }

17

18 public void handleWrite (Lock lock,int index) throws InterruptedException{
19 try{

20 lock.lock () ; /1S

21 Thread.sleep (1000);

22 value=index;

23 }finally{

24 lock.unlock() ;

25 }

26 }

27

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

29 final ReadWriteLockDemo demo=new ReadWriteLockDemo () ;
30 Runnable readRunnale=new Runnable() {

31 @Override

32 public void run() {

33 TRy

34 demo.handleRead (readLock) ;

35 // demo.handleRead (lock) ;

36 } catch (InterruptedException e) ({

31 e.printStackTrace();

38 }

39 }

40 i

41 Runnable writeRunnale=new Runnable() {

42 @Override

43 public void run() {

44 s

45 demo.handleWrite (writeLock,new Random() .nextInt());
46 // demo.handleWrite (lock,new Random().nextInt());
47 } catch (InterruptedException e) {

48 e.printStackTrace();

49 }

50 }

o1 }i

52

53 for(int i=0;i<18;i++) {

54 new Thread (readRunnale) .start();
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55 }

56

57 for (int i=18;i<20;i++){

58 new Thread (writeRunnale).start();
59 }

60 }

61 }

ERACE R, 511 AT 21 A7 B, T — AN ERE R B, 1RLRFERERT 1 BbEP. B
1143 %S BESERERT FI S RERS . ACRDEE 34 A1 4517, Al RLHREMSEE. X E, 5 34 17
FABEB, 45 35 TS Hl. & 53~55 7718 18 ML, #5759 17, HEMINELE. |
TXEMHTEE SR, Fith, SEBExceif T, mE2MESE, Kk, S EXBAREELT
K2 WERAEER (BLRIEZEALPREITH) o MmREHE 35 1TRBFE 34 17, HHE
46 ITAREEE 45 1TH4T LidARS, B, WA EMEAMRB LS. BATH RS 22
ZEHE LA B, AN BT I [k 20 AP

3.1.5 f{H#i+Af88: CountDownLatch

CountDownLatch J& — M EH SE I I 2 M| THE. “Count Down” 7E 530 H B AT
#, Latch AITHMER . WRBESCAERHEITH, RERXBLSREBAMFTZIE! FHi, X
BRIBHPRZ BT EEE . X E, TTHRE SO 180K, MEEmmMLEmrtk. H
b, XA T RIEHE KL ER, BBk — MRS RE BB, BFGEHIT.

ATEITHR A, MBS R KRS . TEKETRATRT, AT RIEAE—K, HiE
REHATEI RS BN E. RASTANRETER, s|¥AFRaK. XMRHRIER
& & {4 CountDownLatch. ‘B R MER S KEBRFEMFTARELESR T TE, HIIT.

CountDownLatch 3% B BN — DN REEUE A SR, BRARTXMHEERIOTH BO B
public CountDownLatch (int count)
FHEZAE R E], #oR 7 CountDownLatch ff#EH] .

01 public class CountDownLatchDemo implements Runnable {
02 static final CountDownLatch end = new CountDownLatch (10);

03 static final CountDownLatchDemo demo=new CountDownLatchDemo () ;
04 @Override

05 public void run() {

06 s ol |
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07 / IS

08 Thread.sleep(new Random() .nextInt (10)*1000);

09 System.out.println("check complete");

10 end. countDown () ;

11 } catch (InterruptedException e) {

12 e.printStackTrace () ;

13 }

14 }

I public static void main(String[] args) throws InterruptedException {
16 ExecutorService exec = Executors.newFixedThreadPool (10) ;
17 for(int i=0;i<10;1i++){

18 exec.submit (demo) ;

19 }

20 /1 ERE

21 end.await () ;

22 /1 RE K

e System.out.println("Fire!");

24 exec.shutdown () ;

25 }

26 }

LRI 2 47, AR —A CountDownLatch SE. THEE N 10. XFRHER 10 Mk
58 BiAE %5, FfFfE CountDownLatch b [ZRFEA REdk4E4i 4T . RALEE 10 17, R T
CountDownLatch.countdown() /77%, il /2i@% CountDownLatch, —/N&FECL 56K T 1F%,
BT ES T CABE 1 . 28 21 47, f# CountDownLatch.await()/i%, ERFELIELFHHAE 10
MEEALS 2. FF 10 MESEMERUGE, FERIEA Rk IT.

EREFIFHATZEAT AR 3.1 8RR

1A% 11
N { i:;j
5| 5
==
-
i) 5%

B 3.1 CountDownLatch =& &
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FLRFEAE CountDownLatch E%54%, MFrARBISETTRE, ERETRALENIT.

3.1.6 f&EIAHE=: CyclicBarrier

CyclicBarrier /& 57 #h—F £ 2612 K #E S T A . A CountDownLatch JEF KL, Bt AT
CLSEERER AR A i+ B0 FF, (H'E IThREEE CountDownLatch SN E 24 Had K.

CyclicBarrier 7] DAFEfROTEFAMAE= . A0 R —FhiEtss), thin, @EEMANTEIEE
BT UL E—EAE, PHIERZRAFEAN . XESRERHRMEIERBRES ST, ERERAE
M=AbA . AT Cyclic BNMEH, MR EX MBS TUREMEH. i, RS
HARREEN 10, BABFE A 10 MEEE, HEERSEE, REEEEFF #1014
2, X R NTERE .

CyclicBarrier FIff 7R IRFEE . thin, a< Fiadsd, BX 10 MLE—EEuEm—
5. XB, BMSER 10 MRAESAHRE, #F, —EfHUMSEFHERITES. 210
MEEEECFRMESEIIT TR T, BAT LA REXINEL, F57ER!

. CountDownLatch B& (58 K—%, CyclicBarrier A] LAY —NSHAE A barrierAction. F
18 barrierAction Bt & 4 1M — KT EGER)E , RASPATHIBNE. W &R, HH, parties
RAHEEE, RS 5ENAELSE.
public CyclicBarrier(int parties, Runnable barrierAction)

THEERFIER CyclicBarrier 7~ 1 _Eid 7] &4 LR ERAIEFHIZR.

01 public class CyclicBarrierDemo {
02 public static class Soldier implements Runnable {

03 private String soldier;

04 private final CyclicBarrier cyclic;
05

06 Soldier (CyclicBarrier cyclic, String soldierName) {
07 this.cyclic = cyclic;

08 this.soldier = soldierName;

09 }

10

1 public void run() {

12 Ly

13 / [ER T L RRF

14 cyclic.await () ;

15 doWork () »

16 /1 ERTR L RER T

e 80 e



Kk Java & RIEFIRLT

17 cyclic.await ()

18 } catch (InterruptedException e) {

19 e.printStackTrace() ;

20 } catch (BrokenBarrierException e) {

21 e.printStackTrace() ;

22 }

23 }

24

25 void doWork() ({

26 try {

27 Thread. sleep (Math.abs (new Random() .nextInt ()%10000));
28 } catch (InterruptedException e) {

29 e.printStackTrace();

30 }

31 System.out.println (soldier + ":{EFEM");

524 }

33 }

34

35 public static class BarrierRun implements Runnable {
36 boolean flag;

37 int N;

38 public BarrierRun(boolean flag, int N) {

39 this.flag = flag;

40 this.N = N;

41 }

42

43 public void run() {

44 if (flag) {

45 System.out.println ("84: [&" + N + "4 EFEH! 1);
46 } else {

47 System.out.println ("&4: [£&" + N + "P, EETE! 1");
48 flag = true;

49 }

50 }

51 }

52

53 public static void main(String args(]) throws InterruptedException {
54 final int N = 10;

55 Thread[] allSoldier=new Thread[N];
56 boolean flag = false;
57 CyclicBarrier cyclic = new CyclicBarrier (N, new BarrierRun(flag, N));

eg0 e
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58 [/ REFRES, EERENTHTEAGE

59 System.out.println ("E&EME! ") ;

60 for (int i = 0; i < N; ++i) {

61 System.out.println ("L "+i+" RIE! ") ;

62 allSoldier[i]=new Thread(new Soldier(cyclic, "t " + i));
63 allSoldier[i].start();

64 }

65 }

66 }

FRACREEE 57 17, B T CyclicBarrier 561, R it 888 E N 10, HERAETHHERE
FlfRARES, BATH 43 T runQ 7k BN EEREESPITE 11 17 LB run() 7. £
1417, ML REEHLSER, AR L RMES T LA TG, BIKFE CyclicBarrier
F— U EER, ZAH— KA CyclicBarrier.awaitOff, SHEAT T —RKiT4. %8 1517, #MT
TRAMES . BN EREFPITEER, fs&SER CyclicBarrier JF9A T — K, XKt
HERHNZRERETANLRMOLER TES. —BEFEHTEMR, F 35 TEXW

BarrierRun BLEHAH, FTEIHRMER -

AR ATREHE R
EAAME!
+R o HRiE!
//RIBER, BRI R
+i 9 #RE!
"4 (R 104, FETE! ]
+& 0:FFER
//REAR, ARHEm I
+E 4: %50

A4 (R 104, EETR! ]
BN TAES R ERIE 3.2 .

B 3.2 CyclicBarrier T4 &H
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CyclicBarrier.await() /7 i 1] e &4 ISR % . — A& InterruptedException, W32 754
AR, RPN, NiZEXE-ANERBERANRE. KEMEERESEGIINEA RS
WX A FH, (R RFEAE SRR AR T LA B /MR B 2. A — AR E N CyclicBarrier
7 ) BrokenBarrierException. — EHiBFIXANF&E, WERRZLFTH CyclicBarrier E4HHR 1,
WhE R CEBAE MESSARRERF 7. WRKESR, WRMEMES LUK, FHit, &
AR, FTEEFE! ERATDEE 18~22 TN TIX 2 FRH .

R BAE LRARATII S 63 175, FALLTARIG, 195 5 M RE&RE LT

if (i==5){
allSoldier[0].interrupt();
}

W R IXFEM, AR AT RERL 2153 1 4> InterruptedException #1 9 4~ BrokenBarrierException.
XA InterruptedException & 4 W £k 2l i ). 1134t 9 > BrokenBarrierException, /&%
FFTE24R0 CyclicBarrier | RYZeA2H HH 1) . XA 575 7T LLigE o oAt 9 DNERFERET K AR TiEK
Ef (FAEF—NMERECEHETN, FHFRERFERND .

3.1.7 ##EPEZETHRZ: LockSupport

LockSupport & — M EHE FELHRLRERZE TR, EUELENEEME LM E.
F1 Thread.suspendOM EL, B R%M T T resumeO7ERT R4, SEERBE LIRS EEHATHIE R
Object.waitOfH L, BEAFTELREE N REB, AW InterruptedException F 4

LockSupport HJ###4S /712 park()F] LAPH 28 4 AT£kF2, HKMUIEFH parkNanos(). parkUntil()%
. BATSEB T — AR %R

REBLZIELT, RAVES 2 F PR BB A K suspend() 7K A RICLFRHH]FIE | AE,
FATAT LA LockSupport B 51X ANMEF -
01 public class LockSupportDemo {
02 public static Object u = new Object():

03 static ChangeObjectThread tl = new ChangeObjectThread ("tl1l");
04 static ChangeObjectThread t2 = new ChangeObjectThread ("t2");

05

06 public static class ChangeObjectThread extends Thread {
07 public ChangeObjectThread (String name) {

08 super.setName (name) ;

09 }
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10 @Override

11 public void run() f{

12 synchronized (u) ({

13 System.out.println("in "+getName());
14 LockSupport.park():

15 }

16 }

17 }

18

19 public static void main(String[] args) throws InterruptedException {
20 tl.staxrt();

21 Thread.sleep(100);

22 £2vskarE ()

23 LockSupport.unpark (tl) ;
24 LockSupport.unpark (£2) ;
25 £l joini)

26 2. joan{);

27 }

28 }

FEE, XEH R ERE suspend)F resume() /775 park()F unpark() 54 17 & . 245,
AR TCHEARAE unpark() /7 i K AETE park() k2 Ja . (HEPITXBAARWE, RERD, EEHE
FEAEALLEERIER, TaBA park)AET S EEFEK AR EER.

XK LockSupport KEHEMUESERNLE . EAF—IMREER TN, MR
YAl A, A parkOR B SLRIRE], F HH#XAVFA (BRI ZARTAD » W
RUAATH, MoHE. M unparkk)MER—NFATZATH (HREANESEARKZE, #F
AR R, RAFRMAEBEL —MFA, EXZERE ) -

XAE 13 B unpark(VRE R AETE park()Z BT, ‘BEWA] DUE F—IRH park()#{ELED
RE L, X HE R ERARRS AT A SR EE R A .

R, & F park()HEREMRIEAR LB suspend ) IFEIL LS H— 4 A B AR ) Runnable 1
WA, ESIEFPFHLS H— WAITING RE, EEIESHRER park()5] #H:

"tl" #8 prio=5 os prio=0 tid=0x00bla400 nid=0x1994 waiting on condition [0x1619£000]
java.lang.Thread.State: WAITING (parking)
at sun.misc.Unsafe.park(Native Method)
at java.util.concurrent.locks.LockSupport.park (LockSupport.java:304)
at geym.conc.ch3.1ls.LockSupportDemoS$ChangeObjectThread. run (LockSupportDemo.java:18)
- locked <0x048b2680> (a java.lang.Object)
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RAEAR ST 1) FEE A AP T EAh, ISRARMEF park(Object) B £, &7 LA = ATLRE B
—BHZEX R XANPHEN R HILELTE Dump F1. XFEFEMT RERS, BUEMMTME T .

tetm, anSRBATR EIRAALEE 14 4T park(OHUA:
LockSupport.park (this) ;
HLAELAE Dump B, RATRESFRWMTER:

"tl" #8 prio=5 os prio=0 tid=0x0117ac00 nid=0x2034 waiting on condition [0x15d0£000]
java.lang.Thread.State: WAITING (parking)

at sun.misc.Unsafe.park (Native Method)

- parking to wait for <0x048b4738> (a geym.conc.ch3.ls.LockSupport-
Demo$ChangeObjectThread)

at java.util.concurrent.locks.LockSupport.park (LockSupport.java:175)

at geym.conc.ch3.ls.LockSupportDemo$ChangeObjectThread. run
(LockSupportDemo.java:18)

- locked <0x048b2808> (a java.lang.Object)

EE, BT, RIMTEREER T HWRESFHFINR, XEHZ ChangeObjectThread
e

B 7 H e THZER DIRESL, LockSupport.park()id G SCRFH g2 . {H 2 A1 fih B2l o B
PR BB A—FE, LockSupport.park() A2 #lit! InterruptedException F% . B R &S ERERAIR [H],
{HRFRATAT LM Thread.interrupted ()% 513K 15 H W bric

01 public class LockSupportIntDemo {

02 public static Object u = new Object():

03 static ChangeObjectThread tl = new ChangeObjectThread ("tl1l");
04 static ChangeObjectThread t2 = new ChangeObjectThread ("t2");

05

06 public static class ChangeObjectThread extends Thread {
07 public ChangeObjectThread (String name) {

08 super.setName (name) ;

09 }

10 @Override

11 public void run() {

12 synchronized (u) {

13 System.out.println("in "+getName());

14 LockSupport.park() ;

15 if (Thread.interrupted()) {

16 System.out.println (getName () +" #HHiT") ;
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17 }

18 }

19 System.out.println (getName () +"HATER") ;
20 }

20 }

o

23 public static void main(String[] args) throws InterruptedException {
24 tlistart|});

25 Thread.sleep (100) ;

26 t2.shark(];

27 tl.interrupt() ;

28 LockSupport.unpark (t2) ;

29 }

300

HE LRSS 2717, W 7T parkOQRER t1. 25, t1 ATELS LW R AN,
FHRME . ZJEESNAERN) 2 A0 G IX, &2 LockSupport.unpark(t2)# /F f#f 2
IBATE R
indtl
tl BT
t1 PUTHR

init2
£2 PUTHR

32 %IEEH: &gt

ZRFE RV LT T R SE T UK IR Bt A A I AL BRSSO THOEBE 0, A= R
GEAFEREMMEG. B2, HANEHMEERNEEERLE, M RENMEGE R Sr=4 A F
IS o

— B A TR B 2R R G A AN (R WA B 7 VR SRR T AR

new Thread (new Runnable() {
@Override
public void run() ({
//do sth.
}
}) istart ();
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DL EARESAIER T — AR, HFE run(ESRE, BEIEBGZERE. K RA ARG,
XBARIIRA RS HE. HEERASHAESHEY, REHTASHENTE, TRIITE
RELRERSEINA . ELEHEL KN, R/ CPU MAFEHR.

B, BAGHEML, KEE-MEERN TR, EEQEMRAKRTELLRME,
WRAT A DNES IR — DL, R RE BRI AT R B AR & I (8K 1% 4%
BRAESETAEFTHFARNNREIREL, RTSB/BAER.

HR, LSt RE SHANFEZRM, REMNLESHEEZHRNAFERR, nRLAHER
2, A[HES S 3L Out of Memory 5 . BIfEHH, KEMLEEHE S GC FRIBKIIES,
FEK GC ISR (8]

FEik, XEROERLRERE—E, EAROEEA, WnSEHEETUHERER
gt E, H-BE@l TIZNEE, KRENABERSHEENH RS, B, EAHERHE
FIERAR, 2500 Hon DA il F e

TE: EZHBAFTRT, KRN SLIFEES. FAOXECRLLT A 4N

RRAMGEN.

321 ftaR&izt

AT BB RGTEHCIRNHERLRE, BITT LRI ERE#IT A . mREXFHTE
BRI R, MEEFEERMNZAREE . 7 B8R A E N E LA SR
P, BATRTUAGE FE0HR R Bt 4 4P — Lo iR PR 12, b ITHIORIRE — DR IR A .
ARG T EEAEARER, FARGE—HEEE, TR MM RS — A 0] F i Ep
o RZ, ATRBERAEERN, HFARKITERKE, MARXAERE “&7 HERBET.
WA, AT U AN I A B S0 R[]

iR th 2RO E . LT, SEMWAJVNERETE. SIRFEE LR, a7l
Mith FHBEEE PN ERERE, LR ITIEN, FAREXRAKE, TRAXNLFRIEE T
¥, FEHAAGEA.

i s, EEMERELE, QRKBERRT NERIBRBTNEE, XAKEZRT E
it IHiE iz, W 3.3 Fras.
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gAad A IERE O
B33 SfEmaER

322 TESEEXRPRT: JOK M&EIZAIZFF

N7 NS T T M £ 4R, IDK 4R T — %5 Executor ME4E, #EHNFFR A A ROBIMETEA
FEgghl, HARSE —MEE. ERZO0MRRAWE 3.4 Fiw.

AbstractExecutorService ‘ | ThreadPoolExecutor
Executors
'+ newFixedThreadPool (int nThreads)  : ExecutorService
’}+ newSingleThreadExecutor () : ExecutorService
+ newCachedThreadPool () : ExecutorService |
'+ newSingleThreadScheduledExecutor () : ScheduledExecutorService ‘
RN B E 43 T7 i

FEHEWEER S TTi%

& 3.4 Executor EERZME
PA_b Bl SR 3FE java.util.concurrent B, & IDK AR BHIZ L2, H P ThreadPoolExecutor
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Fm—ANERFRM . Executors KNIy LLFNG T M, @i Executors 7] LI —MHH
e ThEE LR . M UML B 7R &1, ThreadPoolExecutor 28523 T Executor % 11, [KlMid
X AN, (T4 Runnable fI%f %8 AT LL# ThreadPoolExecutor Z&F2ith i & .

Executor HEZEHRAL | R Fh BRI fEnh, EEGLURN L) Jrik:

public static ExecutorService newFixedThreadPool (int nThreads)

public static ExecutorService newSingleThreadExecutor ()

public static ExecutorService newCachedThreadPool ()

public static ScheduledExecutorService newSingleThreadScheduledExecutor ()
public static ScheduledExecutorService newScheduledThreadPool (int corePoolSize)

CA LT 75953 AR [ B AN R AR RO 20 Rt . IXLe A8t T A BRI T .

1.

newFixedThreadPool() /5 ¥%: 1% /7 iZ:0R Al — AN [l & 2R FE A B 2 fith . iZ AR it 9 4k
FEERIRAANE ., UEH ISR, Kb EETRER, W, &
BH, WHHESSHEFAE—MESBASIT, ELETHE, EAMEELSSF
PIHES

newSingleThreadExecutor() /7 ¥%: 1% /7R [l — AN HAE —NEREM LD, H2R—
R WARZ BN Z LR, EFSWRFEMESFIt, FEABETH, RENLHN
NIt 4047 BA B = R4 55

newCachedThreadPool() /7¥%: 1% A V2R [Al—AN vl AR 48 S P 1d 100 R BE LR AR B R (1 e P it .
LML RREHEATE, BEFTHERETUEH, WA T EHNERE. &
BTG REEE THE, XAEFHPEFRE, WatIl@HERBEEETS. TG EREESw
fEFSPAT R, KR BILEMEITER.

newSingleThreadScheduledExecutor() /77%: 1% /%R [Al—4* ScheduledExecutorService %
R, LM AN 1. ScheduledExecutorService % [17F ExecutorService # 2 FY BT
TE 25 %€ B [ AT FEAT ST DO RE, W07E AN E RRERT 2[5 3T, B A BAMEAT HANME
%o

newScheduledThreadPool() /7 iZ%:: 1% /7% IR [Al—4™ ScheduledExecutorService X%, {H
ZE AR AT LUER e R R HE .

BIE K/NLFRith

X H, BATLL newFixedThreadPool() {7, {&] 4 7= 28 AR 4 A -

01 public class ThreadPoolDemo {
02 public static class MyTask implements Runnable {

03

e Q08 e
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04 public void run() {

05 System.out.println(System.currentTimeMillis () + ":Thread ID:"
06 + Thread.currentThread () .getId());

07 try {

08 Thread.sleep(1000) ;

09 } catch (InterruptedException e) {

10 e.printStackTrace () ;

11 }

i }

13 }

14

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

16 MyTask task = new MyTask();

14 ExecutorService es = Executors.newFixedThreadPool (5);
18 for fint 2= Or 4 < 10 Gy |

15 es.submit (task) ;

20 }

vl }

vkl

EiRREE T, 517 TR T B KNI, A S DR, 7SR 1917, IKIKmERE
IR T 10 MES. BbfE, SKEMMETHREER 10 MES . BMEFEHRK H AT
[ APAT XA ELAER ID FTERHI K, JFHAEXE, 2 MESERAT 1 4.

PAT LR, AT AR T 4 -

1426510293450: Thread ID:8
1426510293450: Thread ID:9
1426510293450: Thread ID:12
1426510293450: Thread ID:10
1426510293450: Thread ID:11
1426510294450:Thread ID:12
1426510294450:Thread ID:11
1426510294450:Thread ID:8
1426510294450:Thread ID:10
1426510294450 :Thread ID:9%

EAMH R IX 10 MRRRIPATIE L. BB, 37 5 MESSAS 5 AMES HIPAT I 18] 1E
IFAHZE | ADBh G ST R BRE AR =R , JFHAT 5§ MESMLRFE ID AE 5 MES 5T
—HH) R 8. 9. 10, 11, 12) o XX 10 MESH, Bk 2 #KHITH. X5
EFE N 5 MERENLERKITAN.
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A DL R [F1i52 T LUK 2408 Y newCached ThreadPool(), & &AL M A BLIE 2B A2 4k ?

2. iRIES
Hh—MEBEER %R newScheduledThreadPool(). ‘& [E—A~ ScheduledExecutorService
YT, ATCAMRHE N [A) 35 X R AR AT A . BN — e R u R
public ScheduledFuture<?> schedule (Runnable command,long delay, TimeUnit unit);
public ScheduledFuture<?> scheduleAtFixedRate (Runnable command,
long initialDelay,
long period,
TimeUnit unit);
public ScheduledFuture<?> scheduleWithFixedDelay (Runnable command,
long initialDelay,
long delay,
TimeUnit unit);
5H A JIANERFERAF, ScheduledExecutorService A —E 2 LBl ZHHATIES . B HSE
RER THHRUESHEH . EERERME R, MMESHTEE. mRAFRMEHT Linux T
crontab T B iZEiAER A SR T T o

YERNBEE, XBAEE T =AHik. Hik scheduleVS7ES ERTIE], AMESHAT—IKAE.
1% scheduleAtFixedRate()#/1 scheduleWithFixedDelay ()2 %HF 55 #E47 & B AV B H E & —
FNNRIX 5, il 3.5 i

FinRere %

o > o 5

— —_ ¥ > —_— -

F%VD(“j 1584

N S —_—

ey

] 3.5 FixedRate # FixDelay & #|

XfF FixedRate A KYL, EFHERSERE —EM. ERU E—MELIFEIITH E] K
i, ZJE ) period (8], P F—IK{E% . M FixDelay W R7E E—AMES S WG, 21T delay
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I [ALHEATAE 55 R
B ORI A 4, SRR AR RO & 7 SO P AR I R R X S5, i wT
LBt L A8 O 2 ) 22550«

® scheduleAtFixedRate

© Creates and executes a periodic action that becomes enabled first after the given initial
delay, and subsequently with the given period; that is executions will commence after
initialDelay then initialDelay+period, then initialDelay + 2 * period, and so on.

o FHIE: G NN . ST T4 8 RVIIRIER . JR8EHIMESHZ RS E 1A
WHEAT: FEESE —MESB S initialDelay+period FfHUAT, JFZEHE - MESKLE
initialDelay+2*period B 317, KIHIEHE.

® scheduleWithFixedDelay

© Creates and executes a periodic action that becomes enabled first after the given initial
delay, and subsequently with the given delay between the termination of one execution and
the commencement of the next.

o IR SUEIFHAT RIS . [EFITIR T VI ERT ], [FEE(E5 R 2ikiies
SE M RERTEAT, B B —MESH S5 IR 8] 3] R — M55 B FF LR i 1] (1 B |) 22 .

N6 scheduleAtFixedRate() 5% E —MEF « XRAMEF AT | B4 a], 5
RERWIR 2 8. CAR AT 2 P60, (R BABAT K.

01 public class ScheduledExecutorServiceDemo ({
02 public static void main(String[] args) {

03 ScheduledExecutorService ses=Executors.newScheduledThreadPool (10);
04 / /RATHRAE R RA TR M RALREE)

05 ses.scheduleAtFixedRate (new Runnable () {

06 @0verride

07 public void run() {

08 try {

09 Thread.sleep (1000) ;

10 System.out.println(System.currentTimeMillis()/1000);
Tl } catch (InterruptedException e) {

12 e.printStackTrace () ;

1 }

14 }

15 }» 0, 2, TimeUnit.SECONDS) ;

16 }
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¥
PAT LR, —F R AT REW T

1426515345
1426515347
1426515349
1426515351

iR AR . TUAE S|, KRR 2 2 7.

XEEHEE— N EENER, RSP ATE RER R, SREMAAERE?
tbin, XEREREE 2 &, mBEZPPITHEZ 8 #, BARSHUENMESHSE L
g 2

52FR I, ScheduledExecutorService N ilAESHES B AT 9 /TR HCH:
Thread.sleep (8000) ;

BT EARE, e RIAESHHATEEAEZ 2 #, AW T 8 #. IR,
P RERIEE R .

1426516323
1426516331
1426516339
1426516347
1426516355

U, FMWRKE, WA ESHEE L —MESSHRE, SCHBRA. LS,
WK scheduleWithFixedDelay(), 3 HizB &0 8 #, WEEM 2 i, A5 HISEFRE
R 108, KRTUETERK.

A= MEBERI A ER, FERFLR EFAE TS SRR, WRe
FSAEGPE T HHE, WAREMFTAIITEHSB TN, Fit, WRFEIHRIESFEREN
AT, o EmieE EE, BN, VREE T W BRI B RS LR 22

B wRESBIRT, RLABEWA TESASIFILAE, Bk, SHARIER
FABAT A IR, b B BT S 645 7 B AR A A4

323 HIRREK: #Z%OLEIEHMRIAERLIR
T LA AR, Tk & newFixedThreadPool()7i%. newSingleThreadExecutor()if
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#& newCachedThreadPool() 77 #:, HIREERAIEM LA & EARMThResr &, HENHEL
I fE P T ThreadPoolExecutor S£Hl. T4 H 71X = A2 FE i 15280 77 2

public static ExecutorService newFixedThreadPool (int nThreads) {
return new ThreadPoolExecutor (nThreads, nThreads,
0L, TimeUnit.MILLISECONDS,

new LinkedBlockingQueue<Runnable>());

public static ExecutorService newSingleThreadExecutor () {
return new FinalizableDelegatedExecutorService
(new ThreadPoolExecutor(l, 1,
0L, TimeUnit.MILLISECONDS,
new LinkedBlockingQueue<Runnable>()));

public static ExecutorService newCachedThreadPool () {
return new ThreadPoolExecutor (0, Integer.MAX VALUE,
60L, TimeUnit.SECONDS,
new SynchronousQueue<Runnable>());

L B R A LB RS o] LA B, Ef1#8 X & ThreadPoolExecutor K iE %, A
ThreadPoolExecutor A Wtk K TIEEVE? KE — F ThreadPoolExecutor 5 5 2 [ #i pR %
public ThreadPoolExecutor (int corePoolSize,

int maximumPoolSize,

long keepAliveTime,

TimeUnit unit,
BlockingQueue<Runnable> workQueue,

ThreadFactory threadFactory,
RejectedExecutionHandler handler)

REMSHE LT,

® corePoolSize: 15 T &P LR E.

® maximumPoolSize: 15 | FEHh+ 1) KLk E .

® keepAliveTime: 4RFEIMLFEEEEIT corePoolSize i, 5 4145 R L (K 4E 1% B ] .
B, #id corePoolSize I WLFE, TEZ KA, SH4H.

® unit: keepAliveTime (K] 807 .

* workQueue: LB\, BEHRASH W RBEIATHIMESS -
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* threadFactory: £Rf2 1), I TOIELLRE, —MRABINMEITT,
® handler: {EZAEME. MATHE KL KA LR, WfTIELEES.

LLESEh, KHAoEER %, RF workQueue Al handler 75 AT AN o

¥ workQueue TEIRAZMH R PATIMESBAFI, E/— BlockingQueue £ X%,
Fi T-177% Runnable ¥} % . fRIEBAFITHEESF, #E ThreadPoolExecutor FI#ifE R EH AT {ER LA T
JUF} BlockingQueue.

o PRSI ZIhfEH SynchronousQueue Xf % #Eft. SynchronousQueue & —MF
Bk BlockingQueue. SynchronousQueue &8 & &, & —Ma NG EEESESF—/ MR
MM EEE, RZ, B I HBRBREFESHEINBOBARE. IREH
SynchronousQueue, #AHEFA B ELMIRAE, SRR FMEFIRALLIEIAT,
MR KA T RAERE, NEKCI@HmiE, nRHEHECLARIRE, WHITIE
#a5%ng . Kk, f# A SynchronousQueue BA%1, 8% 2% B IR K maximumPoolSize f&,
MR 2 5 AT 45 4 0

o HANULHBNI: FH HIULES IR LA ArrayBlockingQueue 523 . ArrayBlockingQueue
HIFIE R H LA — N AEESH, rnZFHKBRREE, WTFHR.

public ArrayBlockingQueue (int capacity)

ME A R AE S BASIRS, A B AR S 75 28T, WREREIM L& RN T
corePoolSize, MBI HTIILFE, # KT corePoolSize, W2 i E 55N AZERFBA
b, HERAFICH, BZEMA, WESLEHA KT maximumPoolSize HIRETIR T, €
A R HUT S . %5 KT maximumPoolSize, WIHATIEA Fug. 7T W, A FREAFIY
YA BAFIAE T, A 0] GEK e AR EIR T B corePoolSize BL b, #F2Z, BRIERSZIE
WHE, W RO TR BZERFEAE corePoolSize.

o TANAESBAF]: KFRAESAFIA] LT LinkedBlockingQueue K5LH . 56 FAFIHH
th, BRAERGEFIRFER, 5 WA RAES BAIIAFEAEAT S5 NBARIUAIE L . 4 #T 4T
%3k, RGMLKFEEUNT corePoolSize I, ZRFEM A BB ILBEPATIES, (HHSA
S HUAF] corePoolSize J&, BMIASHEEIGIN. &HESAAEFHEAESZ NN, M X&E
A BNARETIR, WHES BN SR HEFVEFAHEEEEZRRK, L
SN IRFFREE K, BEIFRER RFENAT.

o RAAESINF: AEFAIIRFERITI ALK KIS, Ei#id PriorityBlockingQueue
SEIL, WRAESE S HIRAT R R . B2 —MFR RS, it RE R
ArrayBlockingQueue, & AERAEE K/ HPAF LinkedBlockingQueue #3244 18 4k
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Se BN EEAE S5 ). T PriorityBlockingQueue M 7] LURIEE S B & WL S i 26 J5
AT, EHRARFEERPFRN, HEEHRENHEERIE (R2FREELREIES TN
1) .

[A] /8 newFixedThreadPool() /7 &R SEH . ‘B iR [E] T —4" corePoolSize A1 maximumPoolSize K
/N—#E/), F HAER T LinkedBlockingQueue 1F45- BAFI LR FE M . KA X T & 52 A/ 2R R b ifg
B, MEELEHENIEZIL, H corePoolSize 1 maximumPoolSize A] AFHZE. R, &
8 A A BB AF OGS R BT MRS, MRS RS IEE A%, ZBAS AT fE R E K ,
MITITFER RGE TR -

newSingleThreadExecutor()iR [B] ff] B L FE 2R FEith, /& newFixedThreadPool() /7 7% i) —FhiB 1k,
REFBRIEEAEMEREREREN 1.

newCachedThreadPool() /7 i%3& [F] corePoolSize 4 0, maximumPoolSize 7& %5 K H2EFEIh, X
BWEERA LS, ZEBLHANTLERE, TSR, 2L S 2N KRR
ITES, HETWERE, WS SynchronousQueue FA%Y, i SynchronousQueue A%/
—MEZERIZHAG, EESEfELBEMEMHNEREHITIES. DESPMITEERE, BT
corePoolSize 4 0, [FlHZ5HLFE N 27E48 72 18] Y (60 F0) 4% [B1 1 o
Xt newCachedThreadPool(), IR [ER A KEBALH AR, ML AT IIARIBA B, A4
RAFESITTREENLELHE, ZHMETRSRIERRZNERE.

EE: A AR ALK, ZRE LA GERFIL, ®FESENHFLANNE TS

¥, BERETRERE, RE&FLAFIN R GATAHFMEEEN A TR,

X B4 ThreadPoolExecutor ZF2i A OIRERE, XBMARM S AT T iR

) LAE &%

01 public void execute (Runnable command) {
02 if (command == null)

03 throw new NullPointerException() ;

04 int ¢ = ctl.get():

05 if (workerCountOf (c) < corePoolSize) {

06 if (addWorker (command, true))

07 return;

08 c = ctl.get();

09 }

10 if (isRunning(c) && workQueue.offer (command)) {
11 int recheck = ctl.get();
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12 if (! isRunning(recheck) && remove (command))
13 reject (command) ;

14 else if (workerCountOf (recheck) == 0)

15 addWorker (null, false);

16 }

17 else if (!addWorker (command, false))

18 reject (command) ;

19 }

RAGEE 5 4TH workerCountOf() bR $UHUAR T HAT &KL L2 8. LB SN T
corePoolSize 1% O ERFEET, 2B 81T addWorker() FiEEEAEHAT. BN, WESE 1017
AL AL (workQueue.offer()) BEANZFFRFRAT . St NZERFEAFI R CELanf FRBAS 238 T E IR,
& {#H T SynchronousQueue) , NMESHATE 1717, BEFHERTH L. R HaTLE
B LA F| maximumPoolSize, WIFEAZ R, PATEE 18 1T HIFELAREK .

TRREZR AT LA S I 3.6 Fin.

Nl HH AT ]

ek / £ 4 A

7 F J
\fﬂf\(xy AT

fj - 5| Eir @/éﬁ &; 1;!
Ahte
M @\g
LN pm g

B 3.6 ThreadPoolExecutor #94F %18 £ 1% 4%

X
5\@

N

324 BRHTELD: BHRER

ThreadPoolExecutor {) i G — NS (15 & T E 4 0% . thil 2 M5B E B ARG Lhr& i
BEAIRY, Az AT AbEENE ? X B R R BIHE LA RS 1. FE 48 SENE ] LA 2R G5 ST i T AR
Rfeiti, @B TEARKKMIIRN, k2L EhFNEECEHE T, TEASEAHTS
k%, R, SRS HELHR T, BHERTHIES 7. X, BRIMEES —EHE,
E F M A BRIX A 7]

JDK N ERAL T VAL g, i 3.7 Fias.
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= B RejectedExecutionHandler ~ java util. concurrent
@5 AbortPoliey = jawa util concurrent. ThresdPoolE
@S CallerRunsPolicy - java util. concurrent. Thread
@S DiscardOldestPolicy — java util concurrent. Thy
@5 DiscardPolicy — jawa util concuwrrent ThreadPoo

B 3.7 JDK AEIEL R

JDK W EHIELRIEUT .

* AbortPolicy #l%&: ZRIESHENH 7%, HIERFIER TIE.

* CallerRunsPolicy #H&: HELRFEMALH, ZREEZEFHERES, BT L00H
ERNES . EARXEBASENERMES, B, EFRIEAENLHEREIRSR
JEll T B

® DiscardOledestPolicy 5H%: % REEAF EF e M — MK, a2 RS AT I —AME
%, HEXHEKRRZLRIES-

® DiscardPolicy H&: ZKESER BN EF VA MESS, A PAEMARE. WRARES
R, WEBEFRERBOHKI—F AR TE!

PLE N B R RISISEEL T RejectedExecutionHandler £ 1, # LL_ SRBEAT) JC 125395 2 SE B . F

FE, w40 LLE EBF B RejectedExecutionHandler # [ . RejectedExecutionHandler i X 40T

public interface RejectedExecutionHandler {
void rejectedExecution(Runnable r, ThreadPoolExecutor executor);
He r NIERBATHIES, executor A4 aTAILLFEM .
AR T A R T e SCER R AN L SRR (A -

01 public class RejectThreadPoolDemo {
02 public static class MyTask implements Runnable {

03 @Override

04 public void run() {

05 System.out.println(System.currentTimeMillis() + ":Thread ID:"
06 + Thread.currentThread () .getId());
07 try o

08 Thread.sleep (100) ;

09 } catch (InterruptedException e) {

10 e.printStackTrace() ;

Lt }

12 }

13 }
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14

5 public static void main(String[] args) throws InterruptedException {
16 MyTask task = new MyTask();

17 ExecutorService es = new ThreadPoolExecutor(5, 5,

18 0L, TimeUnit.MILLISECONDS,

19 new LinkedBlockingQueue<Runnable>(10),

20 Executors.defaultThreadFactory(),

21 new RejectedExecutionHandler () {

22 @Override

23 public void rejectedExecution (Runnable r,

24 ThreadPoolExecutor executor) {

25 System.out.println (r.toString()+" is discard"):
26 }

27 B

28 for (int i = 0; i < Integer.MAX VALUE; i++) {

29 es.submit (task) ;

30 Thread.sleep (10);

34 }

32 }

38}

FRARBEIE 1727 ITHEX T — M &E. Z8EhE 5 MHELE, HHBEREER
BHE 5. ZMERAPHEREDRE —FH. EREHFHE —IRE 10 MEENSFHBA,
B fE F LA BAFIR AT REH A R BRAEMR TR, WRESZSERK, REVTRILENGFHE. &
H—NEEMAFIRAD, RS FEHEMERE. i, XBEHEX THEARERE, RIS
w, FANA—EESFROmKE T RELHE, WEARESENREHHIR, XHRETES
RBNFEBERN . EERBERE RIS, BITEESEFNGEBRTITE, 458, xH
N B 1) DiscardPolicy SRE& = H A4 — & 4.

HFEXANRFIF, MyTask AT HEIER 100 25, Fit, DRSSBKRENTSHEERE
Z3F. T BRI, FIRERIE AT

1426597264669:Thread ID:11
1426597264679:Thread ID:12
java.util.concurrent.FutureTask@a57993 is discard
java.util.concurrent.FutureTask@1b84c92 is discard

ATUER], EPITIMESIG, EERMMITIRAEM T . bR A, AT LK E
(s BILRBIHEF, ROT ARG TERAES Z KB
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3.25 BENXZ#E6IE: ThreadFactory

BT MAZHRERBON A, FHERFKEERARBEL - NEARAE: L4k
H R 2R A MR LR T ?

ZHTRMAAE, ABEMPEZERARANTELESEH, hiiEe 7 RRENMEaE. H
&, WITIRM IR FE AT RNE ? & /2 ThreadFactory.

ThreadFactory & —/M&H, ERE—NAE, FRQIELER:

Thread newThread (Runnable r);
YL T ENREAEN, M REX T .

H & AR AT LA Bh A A 5. todn, IRATAT ABRBRERAR M A IR B2 T 240
Re, MTPLE 2 LR AR, AURMERFRER, EETUEEKSITARELREREN
TPLRE. B2, HHAE LR LLERINTENS B B 7 A& ErPRES. TH
{52618 B %2 L) ThreadFactory, — FHICS T &RMGIE, 55— 5w i f K2R E
AR, X, BELARBHE, HRIREHELAE.

01 public static void main(String[] args) throws InterruptedException {
02 MyTask task = new MyTask();

03 ExecutorService es = new ThreadPoolExecutor (5, 5,
04 0L, TimeUnit.MILLISECONDS,

05 new SynchronousQueue<Runnable>(),

06 new ThreadFactory () {

07 @Override

08 public Thread newThread(Runnable r) {
09 Thread t= new Thread(r);

10 t.setDaemon (true) ;

11 System.out.println("create "+t);
AN return t;

13 }

14 }

15 )i

16 for (int i = 0; i < 5; i++) {

17 es.submit (task) ;

18 }

19 Thread.sleep (2000) ;

20 }
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326 HHINARME: IEB&END

BAR IDK CAFHERATLI T XM EE MR R . (BInRRAITTHE XA LM —
e R, btm, FRAVAE ST AME S HAT O FFIE A SR [R], B HA — L H E XIS IIAE,
IX B N Z B A T ?

— AT B . ThreadPoolExecutor 12—/ NA[ LAF R I 2. B34t T beforeExecute()
afterExecute()F terminated() = N384 2R FE it 1745 61

Ll beforeExecute(). afterExecute()uffl, 7£ ThreadPoolExecutor.Worker. runTask()/7 %A #0
PR T IXFE M I

boolean ran = false;

beforeExecute (thread, task); //3B1TRl
try {
task.run(); [ 1BTES
ran = true;
afterExecute (task, null); [ I BITER G
++completedTasks;

} catch (RuntimeException ex) {
if (!ran)
afterExecute (task, ex); /BTG R
throw ex;

ThreadPool Executor.Worker /& ThreadPoolExecutor ] N #2E, B&— 1 5EH T Runnable #
[1f42% . ThreadPoolExecutor Z&F2ith 7 () TYELLFE th IE /& Worker 3261 . Worker. runTask() /%2
WRPEm L LR EHE RS A, Bl Worker. runTask() £ [RIAT # £ N2 VT . Bl L
beforeExecute(). afterExecute()f% [t [F] i 2 28 FE 15 7]

7£ 2RIA ) ThreadPoolExecutor SEELH, #4E T 251 beforeExecute()fl afterExecute()3E ¥ . 7E
SRR, o] A T BRI RS TR IRER, Wi —EF ARG S,
CLES B R iz, X0 T2 AR IRAELRARHBN . FHER 7 X RELKT R,
XA R, BATKIERE—MESHPITHE.

01 public class ExtThreadPool {
02 public static class MyTask implements Runnable {

03 public String name;
04
05 public MyTask (String name) {
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07
08
09
10
11
17
13
14
15
16
1
18
il
20
21
22
23
24
25
26
27
28
2%
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

#3F JIDKHLRE

this.name = name;

@0Override
public void run() {
System.out.println("IEﬁﬂﬁ?f" + ":Thread ID:" + Thread. currentThread() .getId()
+ ",Task Name=" + name);
try {
Thread.sleep (100) ;
} catch (InterruptedException e) {
e.printStackTrace () ;

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

ExecutorService es = new ThreadPoolExecutor (5, 5, 0L, TimeUnit.MILLISECONDS,
new LinkedBlockingQueue<Runnable>()) {
@Override
protected void beforeExecute (Thread t, Runnable r) ({
System.out.println ("#E&EPIT: " + ((MyTask) r).name);

@Override
protected void afterExecute (Runnable r, Throwable t) {
System.out.println ("#UT5EM: " + ((MyTask) r).name);

@Override
protected void terminated() {
System.out.println ("ZFEMHEE") ;

)i

for (Ankt 1 =10; i < 5s 345} |
MyTask task = new MyTask("TASK-GEYM-" + 1i);
es.execute (task) ;
Thread.sleep(10);

}

es.shutdown () ;
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7
48 }

FIRRISEES 23~40 1T, ¥R TIEANLE, SZBLT beforeExecute(). afterExecute()ffl
terminiated) =N H k. XEAFHES AT IER—MESHIFGE. SRMBANERMHRE .
TESS 42~43 1T, [MIKAEMIRAS 5 MT%, ATHEEFEWKHEE, BITVEMESZEHR 7 —4IA
[EHI% T 5 43 7T execute)FTiERZALS, MOKIEE —ERKM, FEZATREH, JATH
B 7 submit()iERE, HRNENXH, FHAVELE “5.5 7 Future X" FHELHNA.

TEIRZC e UG, AR shutdown() iR AL, X2 — ML EMTE, WRZHHIE
A LRREPAT, shutdown() T EFH AL LI R A LA LS, ERFERFITAESHIT G,
HRALRREN, (B EHFAREMH A KRBT EAUE AR E], B, 7T AR PR K shutdown()
RERIET —AKABSME. B shutdown()TERATIE, XALFEMBEA REFF 152 Ho AT
MIES T .

PAT EIRAES, ATEAR B SRUILL T B -

HEEMIT: TASK-GEYM-0
IEfEHAT : Thread ID:8,Task Name=TASK-GEYM-0
HBMIT: TASK-GEYM-1
IFfEH4T : Thread ID:9,Task Name=TASK-GEYM-1
HEMIT: TASK-GEYM-2
EfEAT : Thread ID:10,Task Name=TASK-GEYM-2
HEEHIT: TASK-GEYM-3
IEfE#4T : Thread ID:11,Task Name=TASK-GEYM-3
HE&IT: TASK-GEYM-4
IEfE$4T : Thread ID:12, Task Name=TASK-GEYM-4
PUTER: TASK-GEYM-0
PAT5MR: TASK-GEYM-1
#UT5ER: TASK-GEYM-2
HUTTER: TASK-GEYM-3
HITTER: TASK-GEYM-4
LRFEIIE Y

ATLLER], FrAESHIPATE . PUTERNESUEESHEFH L UK T . X3
TR AR ERAZERIEE S &HEBINK.

327 SIEMIAE: &KL ENE

LRI KN RE MRS — B0 . 1 KEE S/ M BREE L E R IERT M RS
YERE, (HRZARMA/NTE AT ZBRIER R, B R BB NS, 4FE
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MR/ BRI MEREFE AR S R K. — ok, FiEdfEm R NFEEE CPU &, W
fEK/N%R% . #£ (Java Concurrency in Practice) — P45 H T — M E LR K/ DILK A
Ncpu = CPU ¥ E
Ucpu= H#Rx CPU HIfEAZE, 0 < Ucpu< 1
W/C = f5ht ) G Ea | ) L

NRFFE AT ERMEREE, s r K/ NET
Nthreads = Ncpu * Ucpu * (1 + W/C)

£ Java H, wJLLE:

Runtime.getRuntime () .availableProcessors()

/8 n] i CPU % & .

328 HHEMET: ELIEthIHRMERK

RE @RI L —Fd, BAVEENAH T —HElRROER. A, HROET
HFHT. 2REASGHLIFFEESSRXEE RN, WRRMEH LB, A XM R
RATRERARAFEINH o

FHRE—MRIBEKES, HS, BATE— Runnable #1, EHRIHHEMNHAIRFE:

public class DivTask implements Runnable {
int a,b;
public DivTask(int a,int b) {
this.a=a;
this.b=b;
}
@Override
public woid run() {
double re=a/b;
System.out.println(re);

WREFIELT TIXAMES, BARAVBAEE AT LITEIH 8 E PN B . ERAITME L
PNEFERES, & EBRFTUONERNTHE — A% EHEERE:

public static void main(String[] args) throws InterruptedException, ExecutionException ({
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ThreadPoolExecutor pools=new ThreadPoolExecutor (0, Integer.MAX VALUE,
0L, TimeUnit.SECONDS,
new SynchronousQueue<Runnable>());

for (int i=0;1<5;1i++) {
pools.submit (new DivTask(100,1));
}

RIS DivTask $RACF £ feh, XA for TEIAHRE, AT ZESHBH 5 ANER, 7559
7 100 BRULATEH i JEHE .. (BB RENESITER. RERIFK e R
330
50.0

100.0
25.0

MEEEH! RF 4 M. BREREFRE 7 —48dE! HEAENE, BFEREE
M HE, BAEMERER, RV IEE —F. EXDMFRARE T, RERFEELE,
ke R B, YEABRER i BXE T 0, XK MERATREZH TEREL 0 381 . (BERME M
W, XMERE o LR LR ZEEEAR -

Rk, {6 LRt mAR Mg, (HE R AR B “4” . kFRMRATRES “s”
FREFMH KRR, SEERIIREF R — 5.

TS TAEF A EES AT QA m e otk LM R . BEEEE, SRR
REE R MERL FHR T 7], WA AR, HEA S, N R IRRE, 1B BET . B
F— S EEud: RESARLHEATE R EHERNITA! BEAG, £ 1MEETRE
MR T PRI s AL I R R FR P AR, — E X IXAEIR A RS . AT, X R TR K ST 8
LR FENh T [F] o HEAR ) A

— MR BRI, BRI submit(), X execute(). ¥ _FiRAIATSHRATACHD Bk «
pools.execute (new DivTask(100,i));

B VR R T T A 5 BSOS AR (1) submit():

Future re=pools.submit (new DivTask(100,1));
re.get();

P AR AR AT LAR BB AR AR B, AR AR

Exception in thread "pool-1l-thread-1" java.lang.ArithmeticException: / by zero
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at geym.conc.ch3.trace.DivTask.run (DivTask.java:11)
at java.util.concurrent.ThreadPoolExecutor.runWorker (ThreadPoolExecutor. java:1142)
at java.util.concurrent.ThreadPoolExecutor$Worker.run(ThreadPoolExecutor. java:617)
at java.lang.Thread.run(Thread.java:745)
33.0
100.0
50.0
25.0
ERT, RZBEGEAZE D ZRFE M 75 HER S BATH feRIE 5 5 =2 12 i
HE GXEZ DivTask B3 11 17) « (HRBNEH LB 74N EHRERNEFER, BHLEXH
5B R R RIRTH? MAEFHRERAE WA e 2B 7. WE R, A

% R R B SRR IR R, T T RAD LR A MMER.

BEARIXFE, BATRBEE ChT, FERETH! AT HELNILRYE, EINELEFELE
BHER I BAEIZ k! ¥ EBIRAIH ThreadPoolExecutor Zf&ith, ib'EfHE(ES 20, %
R — FTIRZEFRENEREE . WTFHR:

01 public class TraceThreadPoolExecutor extends ThreadPoolExecutor {

02 public TraceThreadPoolExecutor (int corePoolSize, int maximumPoolSize,

03 long keepAliveTime, TimeUnit unit, BlockingQueue<Runnable> workQueue) {
04 super (corePoolSize, maximumPoolSize, keepAliveTime, unit, workQueue);

05 }

06

07 @Override
08 public void execute (Runnable task) {

09 super.execute (wrap (task, clientTrace(), Thread.currentThread ()
10 .getName())) ;

iy & }

12

13 @Override

14 public Future<?> submit (Runnable task) {

ik return super.submit (wrap(task, clientTrace(), Thread.currentThread ()
16 .getName ()))

17 }

18

19 private Exception clientTrace() {

20 return new Exception("Client stack trace");

21 }

22

28 private Runnable wrap(final Runnable task, final Exception clientStack,
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24 String clientThreadName) {
25 return new Runnable() {

26 @override

27 public void run() {

28 try {

29 task.run();

30 } catch (Exception e) {
31 clientStack.printStackTrace();
32 throw e;

38 }

34 }

35 }i

36 }

SIS

TR 23 174000, wrapO) T EERIEE 2 NS — R, B E RS S L TR K HE
RS B R4S A K Runnable (& 3HT—EA%, iz dHERRER. WMEFKE
ST, XNRE ST,

W7, BLEERT LAE IR ET R 7 (TraceThreadPoolExecutor) iR PATIXEACHS T -

14 public static void main(String[] args) {
15 ThreadPoolExecutor pools=new TraceThreadPoolExecutor (0, Integer.MAX VALUE,
16 0L, TimeUnit.SECONDS,

17 new SynchronousQueue<Runnable>());
18

19 fE

20 * G EHER R AT UG B AR BB AT %

21 iof

22 for (int i=0;i<5;i4++) {

23 pools.execute (new DivTask(100,1i));
24 }

haen |

PAT LR, AT LAREI LU E R

java.lang.Exception: Client stack trace
at geym.cond.ch3.trace.TraceThreadPoolExecutor.clientTrace(TraceThreadPoolExecutor.java:28)
at geym.conc.ch3.trace.TraceThreadPoolExecutor.execute (TraceThreadPoolExecutor.java:17)
at geym.conc.ch3.trace.TraceMain.main (TraceMain.java:23)

Exception in thread "pool-l-thread-1" java.lang.ArithmeticException: / by zero
at geym.conc.ch3.trace.DivTask.run (DivTask.java:11)
at geym.conc.ch3.trace.TraceThreadPoolExecutor$l.run (TraceThreadPoolExecutor.java:37)
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at java.util.concurrent.ThreadPoolExecutor.runWorker (ThreadPoolExecutor.java:1142)

at java.util.concurrent.ThreadPoolExecutor$Worker.run(ThreadPoolExecutor.java:617)

at java.lang.Thread.run(Thread.java:745)
33.0
100.0
25.0
50.0

PGB XK 7 BUE, FATAMIAT LG 3] 7 % K4 #) Runnable SEELA HI(E B, 1A

WHEIE X AMES AW BHAZN . Wik FE KGR, FRAE T LLFEBYFRA R ) 2 A7 7] & !

329 %SMWigzZ: Fork/Join #EZE

“OTIRZ” —HA MR A RO B R B AR 1%, & 4 ) MapReduce 52 R T
SIA 2 AR . MRk, R ARIREALEE 1000 MR, (HEIRIHFA R R 1000 /N
WHIEETT, IAfRaT LA R ACE LR 10 4>, 2R)F, JrBrBUAREER 100 18, K5 100 IRHISS RET &
B, AR LA AR B RN JR AR 1000 S AL B R

Fork —1ia] (YRR & SURWZIRAKI X 7, A9 XHERE . 7F Linux “F&E W, R fork()H kK
Gl R, HHARGHEAUZ—IMPITH XK. 7 Java PHITH 7RI 2 5 .

1M join() & XAEZ AT E 1T DR, XEHRMRANER, RornsFry. sl
forkOJF RS % T — NPT (KA , PR EFFZNMIATH XPAT R, A A TREET
BRAMEERE, FEH join)MTRER.

ESEPrfE A, R Z TS EH forkOFF 8 24T B, HABEIRSEARETE
2 MR ™ E M ERE. AT, 4E JDK HH, 4 7 —4 ForkJoinPool ZkF2ith, X§ T fork()
HEHARE LR, MARKEY ForkloinPool LRt TAbEE, PAYIE RGEHRIE. HH
Fork/Join ZE1T 48 AL B (0 S AR5 H ] 3.8 Bz

HI TR AL, SRZMESMERERE AL X KR ELERZHHRLT, —
MIELTELIR LR FELAE L /MEEEFZH. FHit, SMRELRTEEME —MEFT.
K, fEKbRITERET, MRBEX2—MER: &2 A CLLE CrESHIITER T,
IMEERE B i —HEAE S5 A0 BE, S, 2078 A mlies “35Bh” 2678 B, MZFE B (L %BASIH
EMEF R, R EIPE. Wk 39 For, B/ TXFEAHBEIOEM. —4
EREERT R, JEERXEFAHAR, ERMES ARSI EEHIE, el
PATH ORISR, MR TGS . EXFAT ot 904 R T8 s 55 4
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A 3.8 Fork/Join /7% 3%

2.4 E
17 T
K7 A #4 B

%

¥ I tock

P l

69 (k]
14

B39 ziafshes&se
THEHFEAIHKE — T ForkJoinPool f]— N EZEME .
public <T> ForkJoinTask<T> submit (ForkJoinTask<T> task)

YR 7] LA[A] ForkJoinPool £k f2ith 238 — ForkJoinTask {£4%. FfiE ForkJoinTask 1T 55t & 3%
FF fork()7rfi# LA K join()ZFfFHIfE%. ForkloinTask HH AN EZER T35, RecursiveAction FM

RecursiveTask. EA1153 5l 27~ A IR [ {H K AE S5 A1 AT AR BB AE S . & 3.10 BOR TiXH
A REERAX A
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conplete ()
fork()
join()

- s Void |
Recursivehction [

.. RecursiveTask

BaV £ TE AT

B 3.10 RecursiveAction #= RecursiveTask

N EFRAE B R Fork/Join HESRRIER, X BLAIR TS EFIKA,

01 public class CountTask extends RecursiveTask<Long> {

02
03
04
05
06
07
08
09
10
13
12
13
14
15
16
17
18
19
20
20
22
23
24
25
26
27

private static final int THRESHOLD = 10000;
private long start;
private long end;

public CountTask(long start,long end) {
this.start=start;
this.end=end;

public Long compute () {
long sum=0;
boolean canCompute = (end-start)<THRESHOLD;
if (canCompute) {
for(long i=start;i<=end;i++) {
sum +=i;
}
lelse{ :
/15 100 AMIMES
long step=(startt+end)/100;
Arraylist<CountTask> subTasks=new ArrayList<CountTask>();
long pos=start;
for(int i=0;i<100;i++) {
long lastOne=pos+step;
if (lastOne>end) lastOne=end;
CountTask subTask=new CountTask (pos,lastOne);
post=step+l;

3= JDKHEE
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28 subTasks.add (subTask) ;

29 subTask. fork();

30 }

31 for (CountTask t:subTasks) {

32 sum+=t.join () ;

33 }

34 }

35 return sum;

36 }

St

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

39 ForkJoinPool forkJoinPool = new ForkJoinPool () ;
40 CountTask task = new CountTask(0,200000L);
41 ForkJdoinTask<Long> result = forkJoinPool.submit (task);
42 try{

43 long res = result.get();

44 System.out.println ("sum="+res);

45 }catch (InterruptedException e) {

46 e.printStackTrace () ;

47 }catch (ExecutionException e) {

48 e.printStackTrace();

49 }

50 }

51 }

TR B A IR R T R HOR AR, FIhi%E$E RecursiveTask {EAE R AR, |
BACES S 39 17, #5L ForkJoinPool £k it . 7E58 40 17, #i&—/M+5 1 2 200000 SRAHIES .
TEE 41 ATRAE B R T AN, LRt IR Bl —MEHT &5 REES, BT get() JiZn AR
AR CF 43 17) o WMRAEPAT getOVER, EFEELER, BAFEEMEIE getOiE
S

FHE#E— F CountTask fJ5EH. 4G CountTask 47K | RecursiveTask, AJ LA [[14H,
X B3R A 2R A ¥ B A long. 8 2 175 X THRESHOLD % B T{E& A, k2
R EORA LSO T THRESHOLD 4>, HAAESS B HE EZ B IR, BN L EEHRIT. X
AW HHAESS 14 4T A . WRATS o] AE AT, A BB Tk, REZER. B,
X AT 25 P53 e o B UK 53 AT, T67 B A SR (45 %1143 B 100 AN ) /ME S5, 48 fork()
RETAESF . 25, FRIEM TSR, FBERERRM (5 31~3317) .

{E{E/H ForkJoin B f SR, WARAEF RIS ZIRIRER, —EHEARNEE, B4 A HEHIL
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BRI B, RANOAENEEREE, SHERTE TR, £, ®RORHRRE
IR, BASBRE . AR IDK AL TRE 2R, M FEGLRIAR.

T StackOverflowError 5% st 2 NAAF KiAHZE X, 7E JDK 8 F15 3R .

java.util.concurrent.ExecutionException: java.lang.StackOverflowError
at java.util.concurrent.ForkJoinTask.get (ForkJoinTask.java:1000)
at geym.conc.ch3. fork.CountTask.main (CountTask.java:51)

Caused by: java.lang.StackOverflowError

$4h, Forkloin ZRFEM(ER — M EBMRR EHTRLRE. MR TIELEEN A
WTHEES, WS, HRNARESBEEN MRS AT . fPRREEST
FARE, PR A e BRI LG RE

3.3 ANEESXLPERLT: IDKHIFHAEE

B TiRELE W E A ), SRRMSERAT RS, ATRETFRARZKRE, IDK EAKK
HE T — Kt AL, TR READTFR TEE. KFFZEU it —Fiiik, Prigfs
PRt “ Bk BuRa 7 , XERBRMEANRKFHERFNEEIIES . /R7T LIE Rk s
# % . HashMap. PAFI%E. 448, ENHEREELLEN.

AEIXE, RWITEE —LEREARKNA — TRETHRE., XEABLREREARLIETE T
EBHE FHEN B, URERRREZERAERA4—RANRELK, BT LEER A 5 EFX
SRS, Ft, FAIReSETE 2 MR AR HriX e T B i BARSCEl, &ZERBIMEs ERER.

3.3.1 HBIFRAMIARZE: HAESENT

JDK 2 H)IX L5 38 K /3 7E java.util.concurrent 4 . FRIGIRNE AN H—TEA1, ¥
W, RERTEMEMAIMEHRT. AXEARNIHAESESED, £EnkaBBEk.

® ConcurrentHashMap : X2 — P EA&KIH &K HashMap. PRA]AERfRE AN —APELFE LM
HashMap.

® CopyOnWriteArrayList: iX&— List, M&FEHHAM ArrayList & — K. FEiELE
b E, XA List FMEREIER IF, TZ4F T Vector.

® ConcurrentLinkedQueue: =2 RKNFI, FHERLH . TTLLHEM—NELRELEM
LinkedList.
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* BlockingQueue: iX&Z—MEM, JIDK AEFELHR. HASE AL TN EH, £
RPHZEF, JEEEEHTE BRI ZREE.
® ConcurrentSkipListMap: BbRHISEEL. 1X2&—> Map, 1§ FHBkR IR S 1T REE
.
BT LA EHEEFHEE BRI, javauti]l TH Vector LR FELXER (RARMERER L
REHTRBEREE) , 545 Collections TERALIHBBITHEEZESOREREELLENES.

3.3.2 #%EREH HashMap

FEZ R ETH, EREARFRR TELLEINT P HashMap AR . ARan R
—NEFEL A HashMap SOZEAMIE? —MuJ T /iR Collections.synchronizedMap() /7 ¥
BHIATH HashMap. W NS, 74/ HashMap B2 K 22/
public static Map m=Collections.synchronizedMap (new HashMap());

Collections.synchronizedMap() 2= 2E i — 1~ 44 A SynchronizedMap ] Map. B HZEFE, ¥ H
CFE Map KR IHAEZZ 2515 AN HashMap SCBL, 1 H Sl EERFTFIERIER L.

BASETHEMEH, B 5% SynchronizedMap 3% 7 —4> Map.

private static class SynchronizedMap<K,V>
implements Map<K,V>, Serializable {
private static final long serialVersionUID = 1978198479659022715L;

private final Map<K,V> m; // Backing Map
final Object mutex; // Object on which to synchronize

i IE mutex SEBIXFXAS m B EFEAE. HI0, XT Map.get) ik, ERIEIAT:

public V get (Object key) {
synchronized (mutex) {return m.get (key);}
}

T oAt Ffr A A 5 B Map B ER 2 {8 FHIX /S mutex #EAT A2 . AT SEER R FE % 4 .

XM Map 7] LA R R Z M ER. (HE, EEZEEFREF MR IEAE K
IF. TRAXT Map FIEEEE SN, #7 E3KE mutex K81, XS FBAX Map HIHEEA
EHEAEFPRE, HE mutex BinJH . MR FREHNARE, —BEBH. BR, EEIFRHE
W, BATEA BB FRKB R R E .
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—ANEANELHI3F & HashMap #& ConcurrentHashMap. ‘E 47T java.util.concurrent B4 . &
LI TRFFRIAT TR, Et, EINE&2EENTE.

A % ConcurrentHashMap FIEARSLILAETT, KFEALASH “5F 4 & SR SLEREDT”
— . BRATEIER B H EIEMR LI .

3.33 HXList i%kiERL

BAFI. BERZ KFIBEEMBERBILERN, JLFRENNARF#HeE2ZMHK. 7 Java
H1, ArrayList #1 Vector #2 i A 1E R H LI & RRKAFEET Vector REFEZ L
i), T ArrayList A& . b4, LinkedList {8 A8 R KRS T List. {H 2B A3, LinkedList
HARLREZEN, FESE/IHES HashMap FIE%, fEX BRI AER Collections.
synchronizedList() 7 &R BT E List, W FFR:

public static List<String> 1=Collections.synchronizedList (new LinkedList<String>());

SRR A2 B List X R R ERBE L 20 .

3.3.4 SMESRIPATI: REH|4F ConcurrentLinkedQueue

BA% Queue th 2% FAMEIELEZ —. 7 IDK TR T —4 ConcurrentLinkedQueue 3
KEMEHIF R NLFAUER, IAMRFIEHERENLIELEH. FX
ConcurrentLinkedQueue HJPEREMIK, KFATLAETHEIR. X ERFRESAESA B
%, KRFEREHIE ConcurrentLinkedQueue 1% 5 & 7E & FH A A 55 4 GE & 2 HI A 51 it T LA
T. EZFTARERIEFNERE, 2ENEABEZRIILIH.

fEXE, REMBEL—LBIERE RN — T ConcurrentLinkedQueue R AASLELYHH .
AIEFEERA ConcurrentLinkedQueue Z A, FBZIEINKEKLREL—TFHE 4 %, fpE— FA XL
BRI — 2 aiA.

TER—NEER, BARTEE A RKFERNITT A, 7F ConcurrentLinkedQueue H, & AT
. Node L0 F

private static class Node<E> {
volatile E item;
volatile Node<E> next;

Hrtitem RRARKREFRTRER. thin, 4FRPIFH String B, item 2 String 3%,
F Bt next &/~ AT Node 1 F—JoEK, XM Node #EEMR AR, BAE—E T . A 3.11
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Ffis, $7x T ConcurrentLinkedQueue [3& 7% 45 44

offer()
poll()

item
next

B 3.11 ConcurrentLinkedQueue & K44

Xt Node BEATHRIERT, /T CAS #fE,

boolean casItem(E cmp, E val) {
return UNSAFE.compareAndSwapObject (this, itemOffset, cmp, val);
}

void lazySetNext (Node<E> val) {
UNSAFE.putOrderedObject (this, nextOffset, wval);
}

boolean casNext (Node<E> cmp, Node<E> val) {
return UNSAFE.compareAndSwapObject (this, nextOffset, cmp, val);
1
J7i# casltem() R/~ X B 2480 Node # item H. EREMINSH, F—ISHE NWEE, B
ASEARBEERE. SAUFEST cmp HIREEN, MK BRXER val. FFE casltem()
TEWRRBE), ERERMRKEE next FER, MAR item FB.

ConcurrentLinkedQueue P #A BN B Z KB, head F tail, 7375l RINEER A LB F 2L,
EATHZ Node £/, FF head i, EAKIZASAN null, FH Hilid head A succ()fE 4k 7%
—EREE BB AN ER. T il Rk, CHARMZERMIIKEKRE.

{2 ConcurrentLinkedQueue HJWNHESSLIMAEE B A, ERGFEZBITHERL TEZNAFIR
o M tail AB, —BORE, BATHIE tail SR AFERIAKRE, HEFR L, tail MEFFAZEL
mE, TIRMRESAEEEIR. WA 3.12 Fin, B THAR, tail EHEL, TUEE
tail EF=4wE, FFEBREHRSEKBE N TE.
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‘ﬁ;”'—_ 3| g
O
vhodd s X

vgodf 2 — 1 1 2 |

P A
Baootf 2 D = J—{=3 1)

>3z OL#H

B 3.12 AT &0 tail 49 F 37

ATUEF tail HARRETEH. FHHKZE ConcurrentLinkedQueue [ BAFI S ENICEK
offer()/7i% (AFi+ (£ JIDK 7ud0 #IHS, ARIRAHRIATRIFEER) -
01 public boolean offer(E e) {

02 checkNotNull (e) ;
03 final Node<E> newNode = new Node<E>(e);

04

05 for (Node<E> t = tail, p = t;;) {
06 Node<E> q = p.next;

07 if (g == null) {

08 /] p REFE—MHA

09 if (p.casNext (null, newNode)) ({
10 /12 EH—TF tail

13 if (p !=t)

12 casTail (t, newNode) ;
13 return true;

14 }

15 //CAS FEFRIM, BRER

16 }

i) else if (p == q)
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18 //BREEATE, M head FFERIE .

19 //MBIR tail BB, MMEMA tail (EARTREBBTUERT)
20 p= (t != (t = tail)) ? t : head;

21 else

22 /] BF—AMRERERE TR

23 p=(p!=ts& t!= (t =tail)) 2 t : q;

24 }

25}

BHAEBSEENRE, XNHERAEMBIERE. LELETEH CAS #IEMAFIR B R
{RiE. BANVERIZOR for fEIF, XMEMEAE LD, HRZREKRT), XBHFE CAS H#IEMN
HFE. ¥E-KMATERN, HTBAFIAZ, FEik pnext A null. FFHNE 8 17. ¥ p K
next i FR{E A newNode, Wt Z2BFHHITTRMAEIATIF . B p==t KoL, HEASHITE
12 4TRSS 8T tail K. WIIR casNextOpd, BFEBEIRE, WREM, N E#IT—IKTESR
=R, HIISI. B, Bn—NnERE, el FASHEE.

LFEFP AR NEE 2 NIRRT, BT tET7E head MALE E, FUk p.next 8 FISEPRIIE—4
JuER, BB 6 1TH ql=null, XFRF q PRBERTR. BTEMNFIFENTERFTERE—1
TWAKME, F, BHTHEERRE — M. TR, BFSMEAR 2317, REEEF AT
Feo UWE, p KPR ERARABERFHE IR, TIEHR next J9null, #&EF 2 MEFE, i#
A% 81T, p HHHCHK next, LEIRFEFIMAKAT A WRRI, BHFHE pl=t ;&I W&
EHTCATEALE, K BARISRE)S.

TEH 1717, LET p—q FER. XMHERZHTEE THE (sentine) T ASHM. BT
THIE AT, LR next FBM H O . IXFHT SAEAFIF FEMEA KR, EERREMBR
A, BREET A, HBREEN AN, BTEZEET next G EEMNY A, HHBTREE
iR [F] head, AEEEIT MEERSLFIT MR, #—PHEKRBERKE. BB REERITIERE
B, tail BEHAMKRRERER, WEET X ‘9T , ERAFN wil EAEREKE GXFEREE
T EIFER tail FMFFED .

SRR F Java FRAEHIBE, WAL T AT ERER (35 20 47)
p=(t != (t = tail)) ? t : head;

RONBERKRFRE T, ERESHEEREE. % =" HARETHRE, BR
ATLARIT . tBR B, ERUT “1=" 2, BFSEIE t E, BHRIT ttail, JFFEREHHT
tHME. 2AJEHBOX P MER BHE. ERLRER, (=t XMBEAEBRA LML, HEEFRH
ik, AATREERB LN tE)G, HIAK  EHEMLREES. X, t=t AR RS, X8
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HRXFEN . WRELLBSIRET, tail PHALKEEK DEFHRRES 1, HeIPBEL
FEIAH) t AL t AR QRPN t AHFE, R tail FEPRPHAMATER S XHF, A8
AT ELAH tail fEREERARE, Wit iX BENALH to HIIR tail MAEBIBK NWIEE head,
BRMKERTTG, EFERER.

fEAMIALIA AR, FATHEEE t=t {71900 GEERXBERK t ABESBEEER) .

11: getstatic #10 // Field t:I
14: getstatic #10 // Field t:I
17: if icmpeq 24

UEE, £FHEER, tBRFR TR, ELERENRET, RITERALERERKY
t A RAER, WA 3.13 FiR, 2R T XMER.

ety
S AERT . 38T —»[j_:]

PRIRIZYTH T,

FREARR ks 1% R p LA
bt&('r tli / ¥+_'_., 5
v
)
B 3.13 tl=t RE&HER

TEBEATRE — T T SR W A 1

ConcurrentLinkedQueue<String> g=new ConcurrentLinkedQueue<String>();
quadd (T1%);
g.poll();

LRARHEES 3 47, HHASIAMITER. HPUTEREm T

01 public E poll() {
02 restartFromHead:

03 For i)
04 for (Node<E> h = head, p = h, q;:) {
05 E item = p.item;
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06 if (item != null && p.casItem(item, null)) {
07 if (p != h)

08 updateHead (h, ((g = p.next) !=null) 2 g : p);
09 return item;

10 }

AL else if ((g = p.next) == null) {

12 updateHead (h, p);

13 return null;

14 }

15 else if (p == q)

16 continue restartFromHead;

19 else

18 pE=igy,

19 }

20 }

2109}

HFBAFIR RAE—NIoER, WBESCHOHRE, HE tail A EH, MR8 head H[A
AL E . TidkAEs, head A5/ item 3804 null, I next AFIRE —A LK. WIEH —MEHH,
RIGEEB NG 1817, 44 p BIEA q, 1T q B2 p.next, HELATFIRPHE LR, £5E,
{E55 2 BAEHH, pitem BANNA null CRFRFEH 1D o Bk, RFBRLEZ AT ARFI# NS 7 47 (o
R CAS #AERIN) « BN 71T, HEKE p M item BB E N null (FEARXEME TR, A
IR EMIBR) o W, SEEt p A1 h BAFHEFR (FAp CLEREARFE NIRRT « i
17 T % 8 171 updateHead()#fF, HSLILwT:
final void updateHead (Node<E> h, Neode<E> p) ({

if (h != p && casHead(h, p))
h.lazySetNext (h);

AT LLE#, 7E updateHead ', #¥F p fEAFHIEER LIS (GBiL casHead()SLHL) , MEFHI
head Ft# LB N £ GEIT lazySetNext()SEHL) -

EEE— A R EE T, s TR EE 1 head SkEFAT tail SLfr L2 F—AE.
e, FIR offerOEANITTER, MELBRXA tail, HWEtEHEE. XL offerOfLHEd, 2 17 1T
I W E L.

XY, KK Z AT DA BRGE B, ANl A8 e aiihE H CAS BESE RN
JEHRUEZRIER 4, HAH —Len] RRAATE (A — B0 8, KRN 7 F2 7 Bt A se B A 3B
B2 BRI ER2 T LA I sE R CIERF. Fit, FEFSIpEthEESN.
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3.3.5 BEMUEEN: AIELERTH CopyOnWriteArrayList

FEREZM GRS, EEETRSTERTSERE. i, FEREFHNES, FER
T BB HBBURDIRE, HERW RGN A BEIIER T . X FXMins, Wil
v Y B B g2 R AR AT LUR rTRESIAR, 170 5 R 18 — Lo th B KKK &R

H T IEERER A A AESURA MBEE, FEon TR AT I8 o2 —Fh B IRIR % -
BATRZSVF ZALRAZF U5 ) List KA %R, FRERIRERE L 2K . MIE LS8R EAE,
BB A St AR, B, ERELRIISRENER, I5RER, ERMOHF
5, BNATRGRBIA—BUEdE. FE, WRRBREEERT, BEFEARETESA

N T BB M RE K AE RIS, JDK H324E T CopyOnWriteArrayList 28, XK, #EHL
RSEEANHMBIE, FEFEHFMHEER: SABMASHEZIEE. RASANBGAZETHE
BEAT R SERF. XK, ZEEMHEREM S KIEERI. BeL2EABBIVE?

MIEA K1 & FRATATUEE], F1i8 CopyOnWrite BLRBTES ABMERT, HEAT— Ik HR M.
BRI List HEEEE, RIFFEMEARAE oo T 2 A7 SR A SR
—FMAEHEE) |, TR AR R, BERIA RS AR, B2,
PR B A B RO B . SR 3 T BRI SR R S i T

T AR R T A R B R A S

private volatile transient Object[] array;
public E get(int index) {
return get (getArray(), index);

}
final Object[] getArray() {
return array;

}
private E get (Object[] a, int index) {
return (E) a[index];

}

i B AR BRSSP H A SR E, B dsi2 N %A array Ak LR
B REWiish—A array H#, B URERERE. KEBATLSH “52 FREX” —
T, HHE AT LA SEIRATAR

PSR HBEIUAR B, 5 ONERAE LA L pRAR T -

01 public boolean add(E e) ({
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02 final ReentrantLock lock = this.lock;
03 lock.lock();

04 try {

05 Object[] elements = getArray();
06 int len = elements.length;

07 Object[] newElements = Arrays.copyOf (elements, len + 1);
08 newElements[len] = e;

09 setArray (newElements) ;

10 return true;

11 } finally {

1 lock.unlock() ;

13 }

14 }

B, BABREERS, YARZXNMBUURTEHI5-5fER. HEOETE 77108, 3
TTHMTEREBES . Fit, S4MR—AHEE newElements. 2R /5, FEHHITTERMA
newElements. %, £ 917, HFHAFNHASEHRZMEA, BAHTHT . BENEEASEK
MEE, HFHBMGEE, EEUGAE R DOZED “8h” Bl ME (K24 array & &2 volatile 2
") .

3.3.6 #IEHZEE: BlockingQueue

BICH, BAIELHE] T ConcurrentLinkedQueue 1EABE EREHIBASI . XT3 KIEFT S,
EEREAR N RINIFTEERN Bir. (HEZ2LEAFREALESFIA—AEE, AR
HATZANLFERPEIEILZIR? than, SR A HELLE B K —MNHE, A4 EmEE
B 2 s & H e ?

—fRY, EABRFEBNRGRMEBMEH. thin, JRETEDXEYLA 2T LG 5|
—EV FRR I, WAL T AN B, RN YA TSR ECE B AT AR E A R
X, Al ERIPRIEA R BB AR RS RIA R E . SEFRE, PR TEAN
RMATREL W RS, BEERERTIEANRRLR 7 ERFEE. MrBOss & LANE RS
REBYINK TIEARER, MERERET ARKES). X, FRRAUTLURASHREED
MIVFR T o PREEA TR EEHEAMBAIN W, AT UM H B ORI X BRERIIEA A
) 53 THGR ORI R .

R AR B RATEE o SR IR BEA R FE A e B LR B, NHELBEA R
HUEZAE B KA. X, R RETEMRE TR, KIS TUAMEHRLRE A, MEEE
SAE B FHEALTE C, RIERG PR . X Af “&E WM #hal LM BlockingQueue
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S

52 B##fY ConcurrentLinkedQueue 8 # CopyOnWriteArrayList AN [d], BlockingQueue J&
—AEEO, FIE-NEARSEI. EREELHA TE—L, nE3.14 B

(&3 ArrayBlockingQueue®> - )2
QS DelayedfiorkQueue — jaw
(C] DelayQueue<E> - java util con

® LinkedBlocking@ueue<E> — javs ent
@ PriorityBlockingueue<E> - neurrent
® SynchronousQueue<®> - java urrent

€@ EBlockingdeque<E> - java ut

A 3.14 BlockingQueue # &5 I

X EEATEEANY ArrayBlockingQueue Fl LinkedBlockingQueue. M 45 Ri%A] LAFS A1,
ArrayBlockingQueue &% T LK, 1fi LinkedBlockingQueue T 8% . tHIEF M@,
ArrayBlockingQueue FE&E &M FEAF, K 9BAFIH A 40 H) B KT K 77 2 1E A B B2 Y 8 5

(CEEHARBIAT BAKTME) . 1 LinkedBlockingQueue i& & 7c F-BAF, 83 AP L1l FHE
JEH KIGBAT, BEOAR A cER A LIEiEEN, EASEAVESERK, 11—z R—
KA N

ifi BlockingQueue Z BT & & 1F AHIEILZHEE, HKHIEET Blocking L. Blocking
RFHEMER, HRFEE RGEFETEANARIRDATI R HIEE, TR AP 5ER
B BT BV B S, B A el Al T — 2 B AT B kg ?

—Fh B AT B 02 R L X AN SR FE 44 HE — 5 A [ ) B AS 5 b A A A R 42 X AN A S . 3K
AT —F R, (HRRER T ALERTITRY, MIEH AL E . 1 BlockingQueue
IRUFHIMR G TIXA M. B2 1iEARSEREENTIATRS, BTER, SAFRIEE#NIGE,
B LFEme i, W& 3.15 . ARERU{TSEILANE? FATLL ArrayBlockingQueue A, K
—BAR.

ArrayBlockingQueue [ N # G R &R B E— X R g+
final Object[] items;

6] BAF s AT AT BUEFT offer() /7 ¥EAT put()75i%. X T offerO75 %, R HHETAFIEE
W7, ERMASLENRE false. WIREAW, WHATIEFHKIANERE. Bril, BAIATRAT
%o BUE, BATHERERE putQ5iE. putO T EEERK TR EABIIKRE. HIERFIH T,
Ee—HER BIITHEZRAOMLE.
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"o

7

B AE
B 3.15 BlockingQueue #) T/ X,

MBAFI h 3 G AT DMEFE poll) 7 take() /7 1% EANTTHBMBAS ik ERAG — DI K.
AFRZAETF: WRAFIAZ poll)FEEEEIRE] null, T take() 7 =R, HEIASINA AT
MR

Ft, put()/77EM take() /74 AR Blocking fICEE. A T #MUFEfe MBI MHFSE, 1E
ArrayBlockingQueue P #B5E X | BA F—4E7 L

final ReentrantLock lock;
private final Condition notEmpty;
private final Condition notFull;

AT takeOBRAERT, WIERBAFINZ, WHEMATLFEZEFLE notEmpty b . Hioo R BT,
NJ3E4T— K notEmpty b i &1 .
TS ER T takeOFdF2:

01 public E take() throws InterruptedException {
02 final ReentrantLock lock = this.lock;
03 lock.lockInterruptibly () ;

04 try {

05 while (count == 0)
06 notEmpty.await();
07 return extract();

08 } finally {

09 lock.unlock();

10 }
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o6 TR, MESRYATAREETER . LTI ERITERN, KESEH - 1EM. T
THI A2 TG FR A BABS ) — B AT

1 private void insert(E x) {

2 items [putIndex] = x;
3 putIndex = inc(putIndex);
4 ++count;
5 notEmpty.signal () ;
6}
EES 5 AT, BFTRHINBNSG, FE@EMFRAE notEmpty EHIZRFE, ihfhfiI4%4:
TAE.

02
03
04
05
06
07
08
09
10
11
123

O 0 3 o U1 s W N

[FIEE, T putQERfE R —FER), PASIWER, FELEALRESERF, WHms 717,

01 public void put(E e) throws InterruptedException {

checkNotNull (e) ;
final ReentrantLock lock = this.lock;
lock.lockInterruptibly () ;
try {
while (count == items.length)
notFull.await () ;
insert (e);
} finally {
lock.unlock() ;

M TCEMBIN R BARE, SR B AIR, B R B E RS A A 2

1 private E extract() {

final Object[] items = this.items;

E x = this.<E>cast (items[takeIndex]) ;
items[takeIndex] = null;

takeIndex = inc(takeIndex);

S=eount;

notFull.signal () ;

return x;

FRRBRAMNAI F RE—DuR. BETROER, 155 717, BRSHANILE.
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BlockingQueue ({8 FAEH il . 7EJ54:00 “5.3 A=FHAHE" — s, RIESE
S5, EFRE, FRATAT LATEE A3 E B2 {# A BlockingQueue EFEAE & I #

3.3.7 BEHLEUESM: BkE (SkipList)

£ IDK W R, BT H AR FHRI, ESEB T — A HE g ——BER . PR
Re— 0] LA R RARE AL R M BUR 454, A s AT PR . EAIER AT B R BEAT PRI B R
E—ANEZRXHR: -PER AR R R SECTFEME T —RERRE. MmN
X B O AR B R 75 20 BN BB 45 W B R BT IRAE R AT . XM RV Ab R FER I
RIGHELT, HRETBE-N2RBKRIERNTFER LR Z S, X TFBER, KRR ZEHY
BREIAS . XFE, ERIFRIEET, REUA UARA EarrtiRe. M EWKERETT S, BhRAIRS
)52 A FE /2 O(log n). P LAEFF R BHELE K, JDK {3 FHBER AR LIL—14 Map.

BER A A A — R R BENLE . BERAT 2 R 4 T 2ANVER, HHEERE S ER,
mE 3.16 fis.

H3.16 SkALHFER

RICEEEREY TRRAPIARCR, BLE—EERMETH REZHTHE, — Pk
FATRLEZ RS RN . ik, RIS 1S, RS EE — MMEREEER 4.
EARLESERR TAEF, ERRMRZIEFLTH.

BRRN T E R TR AR AR . BN, AJUMTRRERIT K. —ERIHER
MR T HATEER T OERE, MSFEAT - EHRASH. XUHMLHATRIES, #HER
AR U, Wi 3.17 R, EBRRFERITER 7. ERMTZKLER ST AT, BT
JRHCR A, Hik, ATCABREBEERARLLNT 7 fnE. RIR, BREEMREERTE 6. BT
fEH2)Z, TR KT 7, MEELEAER 2 ERITE 7, MEEAINKE (AEFALER)
eaER, FHEMRRBATLRIE TR 6 MERBITEK 7. BIOIE, ZEb—RERMNTE |
BIMERPIRZ
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B 3.17 skkeyBdxidss

Bk, 1REAR, B R A 2 a] it e 1 5%

i Bk R SCI Map A FIE A BVESCI Map I AN NAREZ &R : WMEHARLRET
R, TBERNTE TR . BAERBERIETEIN, REBRE—NEFH
G Pril, WRAREIN AR EA N, I ABRRM IR ZHEFE.

SEHIX —HHE 45 252 ConcurrentSkipListMap. N H &7~ T B2 i fa] & ] -

Map<Integer, Integer> map=new ConcurrentSkipListMap<Integer, Integer>();
for(int i=0;i<30;i++){
map.put (i, i);
}
for (Map.Entry<Integer, Integer> entry:map.entrySet()) {
System.out.println (entry.getKey()):
}

A1 HashMap AS[E], Bk i3k 4t =2 P 1) -

B ) NS SELA T R B R BE SE H4 A. B2E & Node, —4* Node Bt 2 Fx— ¥ A,
BHEAHNEERICE key fl value (Ffi& Map ) key 1 value) . 4> Node ix£3g[H F —
A~ Node, REHEH —IGE nexto

static final class Node<K,V> {
final K key;

volatile Object value;
volatile Node<K,V> next;

Xt Node FIFTH#1E, {ERK CAS Fik:

boolean casValue (Object cmp, Object val) {
return UNSAFE.compareAndSwapObject (this, valueOffset, cmp, val);

}
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boolean casNext (Node<K,V> cmp, Node<K,V> val) {
return UNSAFE.compareAndSwapObject (this, nextOffset, cmp, val);

}
771 casValue() 1% & value HI{E, AT casNext()FK % & next 7B .

A=A EEEAE S Index. BIEZEB XL, XPMRRES . ENEHEE T Node, [FRY
0 7 | RS RAERA RS A .

static class Index<K,V> {
final Node<K,V> node;
final Index<K,V> down;
volatile Index<K,V> right;

BABRAMZRYE Index FHATEMEIALRE .

A, XNTH—-ERNERL, EFEICFKLAMLETH—Z. Ak, EFE—FN Headlndex
P G54, RN ERKIBAIE — Index. EHAH Index.
static final class HeadIndex<K,V> extends Index<K,V> {

final int level;

HeadIndex (Node<K,V> node, Index<K,V> down, Index<K,V> right, int level) {

super (node, down, right);
this.level = level;

RHZOHIARTERRNATRT . X TRRKFTERE, BMEHAFXLE Index Z AN
EHER R

3.4 ZEHER

* XREHEE M T ScheduledThreadPoolExecutor {1 FH I & S I

© http://segmentfault.com/a/1190000000371905
o XHEUHE TN REREMIIGE AT

© http://it.deepinmind.com/java/2014/11/26/executorservice-10-tips-and-tricks.html
® 2% Fork/Join H 18] B 523 JH 38

o http://www.infoq.com/cn/articles/fork-join-introduction

® £ X ConcurrentLinkedQueue HSCEL B A4 (HAEHK IDK A EAHEAR)
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© http://my.oschina.net/xianggao/blog/389332

° http://www.ibm.com/developerworks/cn/java/j-lo-concurrent/
® A3k ConcurrentSkipListMap FIIZ{EREE RFIERRE)

°© http://www.liuhaihua.cn/archives/40657.html
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“P7 REEMNRPITEZ —. ERFRARET, BANYESXIEREFIIMERE
. PTUCARM BRALEHE—LA R “807 MRS LR - SEEET. thin: &%
FEBA. IRNBURIRE . B AR

NN, EHAZARETUYEHREHASRERER. HHELE, FHSLENT S
SME IR GEHITTH -

TR RERLBENNAN S, HEERRIRERTEEEES AT . ERATRET I
T8R4 M (B — BUERES, AT EONERE VISR BEAE R (6] . (EXF 2 AR R K,
RGkR T BT RIS, BEREFSMEP T LEARNRFEER, WEEA SR THE. &
REAVARE. & LT X rviHss.

HL b, R CPU £, RAFTHERNRR —BREMTIRERSTHER, HRARR
BT, B, HFTHEZ LR AZENERE, FARKRAE “DFE” 7, mMEREA
FATTH S AT LIE S BT AR 55, AR EA CPU RIE. FH, SFEKIFR, Fiekz
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¥ CPU HIMERE R IF BRI

41 BEITRERS “B17 MHREALREIN

“B7 P LARXIBREFIRAMERE TR, N TRXMENERERIRK, X ERE
—ERTEASKEIN, HERURAKE e E AR .

4.1.1 R E R E

Xt A B AT R B SRR S, EBEEFERT, EANRENS TGRS
RGMREE H HEN KR WREEFRFGUHNREIR, oM, BirITES 2R R
. ATDMER—T, WREK 100 PAFEBEHSHCHRNER, HERGMT—XE. B4
RN ANEE BRI AR, SRR R SR REMR R —SCEHLELS 100
MR, WA IFRALREN ATER BN RIFFE, SUBBEEE T HEES, TALAUTES
A EBBREXRKIZE AR FEFITRMRERLIN, 2R AT B> 0 A8 & A E,
A/ £ A2 8] B e R AT RE.  BUF i AR BN 1 -
public synchronized void syncMethod () {

othercodel () ;

mutextMethod() ;
othercode2 () ;

syncMethod() /7%, Ri%& RHA mutextMethod() /712 E FHFHEER, 1 othercodel ()F
othercode2()F A 7 B [F P54 . W3R othercodel (VA othercode2()4Hil 2 EER K Kk, N4
RN CPU B[R] BEEY, WIREHRKERK, FRHXFHMENTEBESHTR, 55
FRHEERENN. FHA—NERE, EHANZHEN RGNS, REEREESEHMITEE,
A =R

— MBI R T R, RIELERFHATELD, XFEHae 0 R/ 2 1A Bl ),
RERGMA &,

public void syncMethod? () {
othercodel () ;
synchronized(this) {
mutextMethod () ;
}
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othercode2 () ;

GRS, H4EH% mutextMethod() M T R, 85 F AR RIABRE, B RE
AHEERIIATE. XFHEAFRAE IDK MERE S T R A SR F], Hankbs N ZFRiE K
[f] Pattern 5

public Matcher matcher (CharSequence input) {
if (!compiled) {
synchronized (this) {
if (!compiled)
compile () ;
)
}

Matcher m = new Matcher(this, input);

return m;

matcher() 75 Z AT BLRE, RAEEREXREIER, ETRMBHPMB ik
T KK T matcher() /7 VA RIPAT R AT S .

AR RV HA B RA B TR0 REGT Abde, #tmaRA A G F AR

412 BRI

BANBIRERZE—MHSEZEEM TSR A AT B .. XM AR MR EH SRR
ConcurrentHashMap 2K SEHL. REMIZIBICAFXARME! £ “3.3 DK HHRKER” — 04,
BRI RENAE T X = HERER) HashMap. {EE LGN EATFREHHER SRR, X8, ik
I B E — TN 3K,

%fF HashMap Kijft, mEZFIHNHTIERE getOF put(). —Frix B RMARER N8 A
HashMap i, SR LARE—MNRBBRZENN R ERXHEM, RATHIA BRI A K.
X}F ConcurrentHashMap, ‘& N E##E—E 4l 4 135 F /MY HashMap, #R2Z B (SEGMENT) .
BRINEML T, —4 ConcurrentHashMap #ik— 541734 16 1B,

W2 7 A ConcurrentHashMap S 38 I1—NET IR, FF ALK EA HashMap In%t, 1
B JeARE hashcode 13 F %R IUN IZBAF B Betr, REXNZBINS, 588 putORfE. 1
ZEENRE S, MEZNEEFRN T putOBfE, RERMANNRIAFBAER —EH, N
LR AR (RIS AT AR L IE I 94T
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BT EAA 16 M, Hk, WBReE=i2101%, ConcurrentHashMap ] LRI #5216 Nk
FRENEA GRAEBAARKBES) , AR RMEHAFLE. THABER T putORIER
WFE. EH 5~6 17, RIE key, REXRNNMBEKNFT. HEES 017, BER, REKEIEHE
A& ERIBU.

01 public V put (K key, V value] {

02 Segment<Kk,V> s;

03 if (value == null)

04 throw new NullPointerException();

05 int hash = hash (key);
06 int j = (hash >>> segmentShift) & segmentMask;

07 if ((s = (Segment<K,V>)UNSAFE.getObject // nonvolatile; recheck
08 (segments, (j << SSHIFT) + SBASE)) == null) // 1n ensureSegment

09 s = ensureSegment (j);

10 return s.put(key, hash, value, false);

il

B, BOBRESIIAN—NFHRES, . URGFERELEYN, HHENRES
tb#i % . 119R LA ConcurrentHashMap A6, BRI put()FIERIFH 2 T8, (ER 4R &
[i] ConcurrentHashMap 4= & {5 BB, i< 2[R N ST A BB 7 Re Al st . Edn
ConcurrentHashMap ¥ size() 7%, B iR [Fl ConcurrentHashMap 75 3% Wi i $ &, H]
ConcurrentHashMap K #H MRz M. ERPUXME BEFENE A FERHS, Fik, H
size() /7L M AL T -

sum = 0;

for (int i = 0; i < segments.length; ++i) [/ X ETE B
segments[i] .lock();

for (int i = 0; i < segments.length; ++i) /Gt
sum += segments[i].count;

for (int i = 0; i < segments.length; ++i) /BT R

segments[i] .unlock();

ATAEBET RSB, RERGIAERKS, AJEHRM. HZ, ConcurrentHashMap
1 sizeO T EFHFARBRZFENIT, FELL, size0HER ALY T RM, WRKMA S
FRX NS T . (EAERX AW, £ KFE ConcurrentHashMap [ size() 1 GEAK SR 22
7 T [F25 1] HashMap.

Bk, RATERPIT sizeIRAN A @15 B0 574 H A SERS, A NSURLEE 1 077 A4
RRAEEEX LIRERGHLHE.
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EE: PTIBRY BUEA, ARG R RTEE, ARB D T K e Re, i

4.1.3 ZEHBHRERIE LM

EZRIRMCZRE, #HE5S8 ReadWriteLock I MRS REAIMERE. LS 5 B8t
SR B AR o B R/ IV BE ) — T RF R 0 o SR 1 o 2 38 A 0 B RE A a2 1 M
GRS, A, EEBUNRXT RETHE B 5rE .

HEEZ T OM%E, EEYNRGEERRERAEFLN. FAWRRGESESHER SR E
R 8, R AEERME R SRR IEEERERIER]. SHREMSERIERYARMBIKIEN
KR, HFEFEMELFR. MEREAGASHERENTBEN St Fik, #id b,
FEREEO T, B AR 2 EAEFN 3L, ES5BIERLH FIXMIgE. hTRITES 3
BEHEENATEESH, HUZXERAIHERT .

2T AES B VNG E, RAEEHT AR RRAI RENFLE

414 i3

WK RS B BARMGE— P e, SRBI . EBRIE L S EIETIEE LR,
HEAT T AR B . KGR R DI RERE s, (R BB AR, o a] DO &5 BT
S, — AR FIFHZ java.util.concurrent. LinkedBlockingQueue FISEE (AR KFKENRIE
Zl, BAVEZAICL1 R T EHIIE3E ArrayBlockingQueue ) ESEEL) .

£ LinkedBlockingQueue FJSEELH, take() BRI EUAN put()ER £ 5 515 BL T M BA %1 o B 45 £ 48 Fn
EFIFEMBEAITIRE. BEANDREEIT BLarAF 1T T B S EE, HHTF
LinkedBlockingQueue /2% T 5K K, Fit, PIARIMED BIER T BAS M ATl B, MES b
P, WEIFAME.

WA S8, W ESRAE AN REEAT I SR S AT A S 3k 5 8, A4 take()FT put()iE
ERATRE R IERIFF R, BT, ENSHEE/NFBRRSIRE. EXMERT, 8%
XTI, TS R R 7E i Rt it Rk .

(K, 7€ JDK A9SEEL e, FF8A R IXFER 77 2, BUMARZ BB IEAFE B, 205 T take()
1 putO#RA1E .

/** Lock held by take, poll, etc */
private final ReentrantLock takeLock = new ReentrantLock(); //take () BEEERH takeLock
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/** Wait queue for waiting takes */
private final Condition notEmpty = takeLock.newCondition();

/** Lock held by put, offer, etc */
private final ReentrantLock putLock = new ReentrantLock(); //put () REFHEERA putLock

/** Wait queue for waiting puts */
private final Condition notFull = putLock.newCondition();

PLEACHS F B, % X T takeLock 1 putLock, Ef14rHITE takeOER/EAR putOFRA/EFfEH .
I, take()R EUA putO R BGRILH BIRSL, EMZBAFESEF R R, R HELE take()F! take()
[E]. put()Fl put()a] 53 F)5F takeLock Fl putLock #4T5e4. MIfi, HISS T BiTEF AT e

R take QORI SEBR IS, EHEAENNL TS T HMENER, SATEESCHHutE—F U,

public E take() throws InterruptedException {
E x;
int ¢ = ~1;
final AtomicInteger count = this.count;
final ReentrantLock takeLock = this.takeLock;

takeLock.lockInterruptibly () ; 1/ PREB RN RAZ R RS
try {
Ty |
while (count.get() == 0) /AR RE A T AR, —ESA
notEmpty.await () ; / /% put () AR/
} catch (InterruptedException ie) {
notEmpty.signal () ; / /BRI AR A W 2T
throw ie;
}
x = extract(); /B
c = count.getAndDecrement () ; //BER 1, FFEE, BRASHput ()
/ /BB R count. HE: BEc £
//count ¥ 1 ATHHE
1y g (R
notEmpty.signal () ; / /BRIFAD take () 4R1E
} finally {
takeLock.unlock () ; W3¢

}
if (c == capacity)

signalNotFull () ; / /A put () BfE, EEERT

return Xx;
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BRI putOR LB T,

public void put(E e) throws InterruptedException {
if (e == null) throw new NullPointerException();
ingc = ~1;
final ReentrantLock putLock = this.putLock;
final AtomicInteger count = this.count;

putLock. lockInterruptibly () ; /| PRER AN ERAE RN AT put ()
try {
try {
while (count.get() == capacity) [/ BT EEWH T
notFull.await (); /15
} catch (InterruptedException ie) ({
notFull.signal () ; / /ERIAR LA
throw ie;
}
insert (e) ; [ IAENEE
c = count.getAndIncrement(); //BEHER, R c £ count 11 HIME
if (c + 1 < capacity)
notFull.signal () ; /1 RS, BN
lifinally |{
putLock.unlock () ; / /BT
}
if (c == 0)
signalNotEmpty () ; /ARG, BH take () BEREE

iBid takeLock Al putLock FE#E4), LinkedBlockingQueue SEEN | EUELHE AN S 25048 1) 70 B, {F
P TE R IE R L ERUCA T R HIRAE.

415 4oLk

EEHRT, NTRIEZSRANERHE, SEREMEEREEYION RS, WE
MR ARG, Mz TR, RAXEE, SEAEXAMENHASEA foR R ke
WERITES. HE, LHEHE A, WEME B EIHTER. FSRR, LA
Gt RG TR, RTAFF T

i, RERALIE BRI — i B A X A — BRI AT SR AR B RV, 2R I
SRR A RO B — VOB R, TR S8 B0 R F 5 K8, XA R (B AL . et
ARF B
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public void demoMethod () {
synchronized (lock) {
//do sth.

}
/ AT EXRSH LI, ERRRIUTE

synchronized (lock) {
//do sth.

}

SRR T

public void demoMethod () {
/ 1 BE R —RBER
synchronized (lock) {
//do sth.
/ /BFEAMAFENES 0TI, ERRIRITE

FEFRIRES, KEWMZAE SRS S AT, JEH S 7ENEH A i k8t
. LR R MERRIERBKG T, EXMELT, BEWESIXEAEA B iEBURRREI
Beff. HEZMELT, BRAZEHELER.

for (int i=0;i<CIRCLE;i++) {
synchronized (lock) {

}

Frbh, —FhEIN & B BIERN ZRESNE RIFR— K8

synchronized (lock) {
for (int i=0;i<CIRCLE;i++) {

}
SEE: MABMLALE R ARIBIE AT I 6 A AT SR TS P ag it A2, 4

ALt B AR, A B 1) R AR A, {22 KRR 6938, EMN BRI AR,
FTvA K K& BARYE IR IL, BATAE,
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4.2 Java FEHURNLSSHOLIL R AT 53 72

YER—# I F &, IDK A5 3 REFIMREL RN . 76 IDK WE AR —P) 5k
RUF R\ RGELR. XB, FEmRKFEBNHIUA IDK AERE) “ 817 PLsng.

421 $ifkE

B 2 —FEE ISR EARIETFE. B O0BEE: MBE-NMEERE T8, B4
BN R AR . JIXAREEFRER B, TAEME R R 8RE. XSRS T ARER
KB HERERME, M s 7 RFERE. Hit, X FJ/LFRABESNSE, WABH LR
MIRARR, ROATESE 2 A AT g2 | — MRS KA R BB Txs T 8158 F LB EL 35
&, HERAE. FAEZFHEINGE, 5 RN RERA R LI RIERKHF
Fei. TEMAOELSKYE, HEEAWAEHmE S . FH Java BN SH
-XX:+UseBiasedLocking 7] PAFF 3 {fi [ 8t o

422 BERH

G SRR e BRI, LA SL MR &R . B S EH M AR ERBIIIL T B
ERYHRERIREM, R AR EHR T RLEEATRE, 18 A S LA A A,
KA — MERER B A RB . WRLRIREGRREEPT, WA BURRZEA G X 1R
REZYMBRM, WFRRHMARERLFFE 78, PLLITARENSERRSPKAER
FB-

4.2.3 Bhes

BIAK)E, BAUBLN 18 R AR LI B R BRI, BRVESTEMEIE NS
— B8, BT HRILEENLERGS, BEEM AR R LUREER — A RmE. thiFs
JUA CPU I A )5, sUAT LA 208, WURIZHE, M Pl Bt HlR R rTRE R — S 2 R 1Y
BfE. B, RESHTRWEE: ERBREEAARKR, LETLEIXIEH. Hit, &
PSS AT LR M LA ZEE G BRMNE O » ELLETRERE, mRTLAEE
B, AAFIBEA NN FX . WREAGEREGH, A HLMEERAERERGEmER.

424 $iER
SR — R AR B . Java BERUIHLEE NIT 4i%nd, stz LR cwass,
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BRANTT ReAFAESL R IR TE S 8. B BB, AT AT R 270 R SR SR B 1]

VRIIXE, ORISR, WRATRMAETRS, AR e E N L
We? X2 BRTE Java BT RS FEH, FA TR 2 —L& JDK BN E APL tb4n StringBuffer.
Vector 3. YRTEMEFHIZERAIHR, WIFRANLHERZX L RERA BT LIR. i,
PRARA AT BEAE — DA REAFEFF K R G &M Vector. MAXFTE &N, Vector WEMEM T
synchronized 1% K81, T i FI4CHS:
public String[] createStrings(){

Vector<String> v=new Vector<String>();
for(int i=0;i<100;i++) {

v.add (Integer.toString(i));
}

return v.toArray(new String[]{});

}

HERE ERRESFH Vector, BT 2R v RTE createStringsO R H4EH, Hitk, BRE—
B R R. BHREERLELER LR, BTEREAEMEE, FAnTaegHme
BiE. BreL, ERXMIEO T, Vector WHIETA IMBFDHR A LER . W5 EyUw 2]
MGG, X BT a1 28R

BUHBRI S ) — TS B B AR kiR s i . BB kiR /it R B — N E R B Sk 5
—MERE. ARG, TR v BRKFRH createStrings BRI B Fb. LLKCNEERY, BERIHLA
A] AR HE RIS v PSRRI B R /E 25B% . 2R createStrings()iR [ AN String 41, M2 v A &,
AN R v bIRH T 4a0R%, M2 v AR LR A . mEEXHE, Eil
MUEREANRETHRR v OBl .

WEIR AT L AUAE -server BEA R /T, AT LU# F-XX:+DoEscapeAnalysis Z (3] kiR 534
f# F-XX:+EliminateLocks 2% 7T LAFT FF 878 Bk o

43 AF—3EZEZ: ThreadlLocal

B TR BEIR AT I b, BATIE AT LUBE N B EOR RE T A N R FE 4. e, ik
100 PAHENAFEER, WMRRELE, MARFKMARMNMES, W FEEANRKYH, %
BRIERF A2 LM RN —E, B, WHEAT. NFS—ANmEH K, BATATLL
THERAE S 100 8, NF—3L BARAANMAUEERE, RIREEECRERKOHS T4,
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f LA A B 85 — A BB, B4 ThreadLocal w2l F 58 —Fb BB T .

4.3.1 ThreadlLocal B9fEE{E

M ThreadLocal {4 ¥ EATLAE B, X R —ANEBENRHEE. MR, HA A%
PAVG ). BESRAE HUA 2 RTZFE T LAVS [ (8, BARLRELEN.

FHRE — A Al -

01 private static final SimpleDateFormat sdf = new SimpleDateFormat ("yyyy-MM-dd HH:mm:ss");
02 public static class ParseDate implements Runnable{

03 int i=0;

04 public ParseDate(int i) {this.i=i;}

05 public void run{() {

06 try {

07 Date t=sdf.parse("2015-03-29 19:29:"+i%60);
08 System.out.println (i+":"+t);

09 } catch (ParseException e) {

10 e.printStackTrace();

11 }

12 }

LAy

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

15 ExecutorService es=Executors.newFixedThreadPool (10);
16 for (int 1=0;1i<1000;i++) {

17 es.execute (new ParseDate(i));

18 }

19 }

ARG Z LR+ SimpleDateFormat SRARHT 77 8 KA H . A RARAAT LR
i, —BOkV, FRTTREREI—Le R CRIEARAES LR, Rtz e .

Exception in thread "pool-l-thread-26" java.lang.NumberFormatException: For input string: ""
Exception in thread "pool-1l-thread-17" java.lang.NumberFormatException: multiple points

X s ] B R K], A& SimipleDateFormat.parse() 7 iEH AL L LN . Fik, ELE
A XA R R FER R

— PR AT 4T B 7 SR TE sdf.parse() AT 5 D8, X R FRAT— M A9 b BB B X IR TANIX A fif,
FA A ThreadLocal AH— A2 FE#R ™4 —> SimpleDateformat Xt 4 5Ll

01 static ThreadLocal<SimpleDateFormat> tl=new ThreadLocal<SimpleDateFormat>();
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02 public static class ParseDate implements Runnable({
03 int i=0;
04 public ParseDate(int i) {this.i=i;}

05 public void run () |

06 Ty |

07 if (tl.get ()==null) {

08 tl.set (new SimpleDateFormat ("yyyy-MM-dd HH:mm:ss"));
09 }

10 Date t=tl . get () .parse("2015-03-29 19:20:"ti360] ;
10 System.out.println (i+":"+t);

12 } catch (ParseException e) {

13 e.printStackTrace();

14 }

155} }

16 }

RIS S 79 17, WRMATLRFEAFFA SimpleDateformat X R L. A mLHTE—AN I
R BEEYATEET, MRCOLFR, WERMEH.

MIXE W LER, E-NMREAFSE DR T AZH ThreadLocal H 58K
f, T BN EERIER . WRENA EAS—ANERRESE T AR X R 2E, A4
ThreadLocal A RELRIFLRFE e, XAWMTFEEARITE.

FE: AFANEKESEAR G R, §E24LNAE@IRIE, ThreadLocal R Z2#42%] T
ey R BAER .

4.3.2 ThreadLocal BYSCIR R 18

A ThreadLocal /& {nfaf fRF X 2e%f % R YAt e FEFr v M B 2 F ik &AT— IR A
ThreadLocal Ff] N #ES2HL .

FATT ERIER, HAAE ThreadLocal 1] set() 7750 get() 7 i%. M setO) 7 iEdE Ui

public void set (T value) f{
Thread t = Thread.currentThread();
ThreadLocalMap map = getMap(t);
if tmap L= puld)
map.set (this, value);
else
createMap(t, value);
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7 set Bf, BEE3RIGMUFTLENM R, REET getMap()EEIZRFEH) ThreadLocalMap, H44
{E % A\ ThreadLocalMap &' . 1M ThreadLocalMap A] LAFEf#A—/> Map (BANE, {HZ{RA L
U8 a7 B b B A B HashMap), {H 2B 2 & M AE Thread IR A5 o VE R T 5 L2 M Thread
b R -

ThreadLocal.ThreadLocalMap threadLocals = null;

MW EF ThreadLocal HE#E, tHIERZS AT threadLocals X4~ Map. HH, key N
ThreadLocal 24H7 %t %, value Ht/2FATT ZHI{E. 1 threadLocals A& B FLIRTF T 2401 B DT 7ELR
BIETE “REEZE” , it ThreadLocal ZTEHES .

TEREAT getOBRAERT, EARBRRZ A Map A 8HE 2 K-

public T get() ({
Thread t = Thread.currentThread();
ThreadLocalMap map = getMap(t);
if (map != null) {
ThreadLocalMap.Entry e = map.getEntry(this);
if (e != null)
return (T)e.value;

}

return setInitialValue();

B, getOAVEM RIS AT 21 ThreadLocalMap X1 R . )5, Eil¥ HOMEN key
HA5 PR 8 0 S PR B

fE Tf# 1 ThreadLocal I FLIGE, HATHR ST H— N, At ix s34 i 7
Thread 28N &6 (ThreadLocalMap & X FTTEZS) , XthERE R ELEABY, X RE5| ¥
—HAFE.

HLALIBH R, Thread KRBt T — S5 B TAE, HA A FEEH ThreadLocalMap, & T
ARACE AR 47

Vet
* FELTDRLAT, HRAER, HTREEE
L/
private void exit() {
if (group != null) ({
group.threadTerminated (this) ;
group = null;
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}

target = null;

/* IEFIEE */

threadlocals = null;
inheritableThreadLocals = null;
inheritedAccessControlContext = null;
blocker = null;
uncaughtExceptionHandler = null;

}

Rk, GRIERAVE LR, TMERE SATRFEAR LB E CHLan[E & R/ MO 2 2,
LREBRA) o MRXH, KK RiZE S| ThreadLocal H (B LPrRFIELIZERAE
ff] threadLocals Map ) , AIREfERFHIMAAMEEK ATRE CXELKEEL: REE T
% 3| ThreadLocal 1, {HEMNEHE, fFEMRGEHILKE, EMNREAREHT, HEEHLE
e EWO

BEEF, SRR B R A 5, i {8 B ThreadLocal.remove() 5 15K XA BFE R B
B IBATT = Rt 0 PR BE BE iEE—FE . WWRFRHASEAFEXAINR T, B4 BNIZE R,
e R, BhE AR .

A —FhE B ELE JDK A8 R IRIG B O B A & —FE R ThreadLocal. o,
BV RHER 1 IR FU, SRS H 2L obj=null Z KR . WX A, obj FrfgE
BRI X G 5t 2 58 2 B s R 3 (R AC 2 R B, AT o3k ] WAL

[EFE, R StT ThreadLocal HYZE &, AMBEF 0K HBEE N null, W tl=null. A XA
ThreadLocal 3 M [ B 45 22 F2 ) = 3028 AR A T AE A a1 UAg . 3 L TT A BB A W8 2 ek B\ —A
5 BR8] 7«

01 public class ThreadLocalDemo Gc {
02 static volatile ThreadLocal<SimpleDateFormat> tl = new ThreadLocal<SimpleDateFormat> () {

03 protected void finalize() throws Throwable {

04 System.out.printin(this.toString() + " is gc');

05 }

06 Vi

07 static volatile CountDownLatch cd = new CountDownLatch (10000);
08 public static class ParseDate implements Runnable {

09 int 1 = 07

10 public ParseDate(int 1) ({

10 this i = 19

12 }
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18 public void run() ({

14 teyi o

15 if (tl.get() == null) {

16 tl.set (new SimpleDateFormat ("yyyy-MM-dd HH:mm:ss") {
17 protected void finalize() throws Throwable {

18 System.out.println(this.toString() + " is gc"):
19 }

20 1

21 System.out.println(Thread.currentThread() .getId() + ":create SimpleDateFormat");
22 }

23 Date t = tl.get().parse("2015-03-29 19:29:" + i % 60);
24 } catch (ParseException e) {

25 e.printStackTrace() ;

26 } finally ({

217 cd.countDown() ;

28 }

29 }

30 }

31

32 public static void main(String[] args) throws InterruptedException {
33 ExecutorService es = Executors.newFixedThreadPool (10);

34 for (int i = 0; i < 10000; i++) {

38 es.execute (new ParseDate(i)) s

36 }

37 cd.await();

38 System.out.println("mission complete!!");

39 tl = null;

40 System.gc () ;

41 System.out.println("first GC completel!");

42 //fERE ThreadLocal HIEHE, £1EFk ThreadLocalMap FHITEHATER

43 tl = new ThreadLocal<SimpleDateFormat>():

44 cd = new CountDownLatch (10000) ;

45 for (int i = 0; i < 10000; i++) {

46 es.execute (new ParseDate (i));

47 }

48 cd.await () ;

49 Thread.sleep (1000) ;

50 System.gc () ;

51 System.out.println("second GC complete!!");

52 }

53 1}
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iR %GR A T BREE ThreadLocal Xf % LA K A & SimpleDateFormat Xt & fIhr 3 [FI. A,
WAES 3 47FI5 1717, ER T finalize() 7% XFE, BAVEXT RAE RO, wial DUE 2 AT

7E XA $ main 1, SoJE#HT T RIRIE SRS, BIR 10000 MES. fEE—IRIEFIRAZ)S,
REDEE 39 17, TATE 0 B E AN null, HERIT IR GC. BEH, BATHETHE 2 JAEFR, 5%
G, 1ES 50 47 HiT—IK GC.

WHRIREAT LIRARRS, WA AT RER) —Fhdm i an T -

10:create SimpleDateFormat

ll:create SimpleDateFormat

13:create SimpleDateFormat

17:create SimpleDateFormat

l4:create SimpleDateFormat

8:create SimpleDateFormat

l6:create SimpleDateFormat

15:create SimpleDateFormat

12:create SimpleDateFormat

9:create SimpleDateFormat

mission complete!!

first GC complete!!

geym.conc.chd.tl.ThreadLocalDemo Gc$1@15£157b is gc

9:create SimpleDateFormat

8:create SimpleDateFormat

16:create SimpleDateFormat

13:create SimpleDateFormat

15:create SimpleDateFormat

10:create SimpleDateFormat

11:create SimpleDateFormat

l4:create SimpleDateFormat

17:create SimpleDateFormat

12:create SimpleDateFormat

second GC complete!!

geym.conc.ch4.tl.ThreadlocalDemo GcSParseDateS1@4£76flal is gc
geym.conc.ch4.tl.ThreadlocalDemo Gc$ParseDate$l@4£76f1a0 is gc
geym.conc.ch4.tl.ThreadLocalDemo GcSParseDateSl@4£76f1a0 is gc
geym.conc.ch4.tl.ThreadlocalDemo GcSParseDate$l@4£76f1a0 is gc
geym.conc.ch4,.tl.ThreadLocalDemo Gc$SParseDatesl@4f76f1la0 is gc
geym.conc.chd.tl.ThreadlocalDemo Gc$ParseDatesl@4£76f1a0 is gc
geym.conc.ché4.tl.ThreadLocalDemo Gc$ParseDate$l@4f76f1a0 is gc
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geym.conc.ch4.tl.ThreadLocalDemo Gc$ParseDateS1@4f76f1a0 is gc
geym.conc.ch4.tl.ThreadLocalDemo Gc$ParseDate$l@4f76f1la0 is gc
geym.conc.ch4.tl.ThreadLocalDemo Gc$ParseDate$1@4£76f1a0 is gc

FERIX S TR RN & B0k, Lef2it 10 NRF2ER & B 818 T — SimpleDateFormat
MR FEEHITE —IX GC, "LAFE F| ThreadLocal X Z#EEIUL T CXEfEH TERZZ, Br
PIRBEERA AT, XN EMEFE 2 TUEN AN . BERT THE 2 KIEFH, XKR—HF
tHEIZ T 10 4~ SimpleDateFormat X R. )5, #1758 2 kK GC. WTUAER], #EH 2K GC /&,
F—IREIER 10 1 SimpleDateFormat F2SLF| 4RI . ATULES], BABMNKEFL
remove()iX L%t R, HERFKAFAREEREN GEE, XBMAELLE IDK 7 PHtHE, #
JIDK 8 1, TRVFEAFIELIAIHH, KEATLAHEH A IDK A Z (A& F2RFH ThreadLocal
ZEIAFD .

BT RX A B, FRATFREE I — 2 [ #% Thread.ThreadLocalMap FISEER. Z BTFRAIT
#iid, ThreadLocalMap f&—~2fl HashMap HI 4R . SEAGHHLEE, & 5 2L WeakHashMap.

ThreadLocalMap HISEEUER 7555 . 5551 F2HLE5I F55B 2151 H. Java EBRINLEL:
R EET, WRAEESIH, e LEIEY. ThreadLocalMap Wi — %% Entry R, &—
A Entry #f/2& WeakReference<ThreadLocal>:

static class Entry extends WeakReference<ThreadLocal> {
/** The value associated with this ThreadLocal. */
Object value;
Entry(ThreadLocal k, Object v) {
super (k) ;
value = v;

X B EISH Kk B2 Map (1) key, v /& Map ] value. H A k il /& ThreadLocal 5241, 1k
555 AR Csuper(k) Bt & H T WeakReference MR E) . Kk, BERXHEHH
ThreadLocal {5 Map [ key, {HZ 5LFx L, B H A EHIFFA ThreadLocal i) 5| F . il 24 ThreadLocal
4R 58 5 A4 [EI YT, ThreadLocalMap ] key Bt 228k null. 4 R4t /T ThreadLocalMap
EEN (IR EIMARY, L3 —KIEE, B2 IDK A—E ST —RME
AR, ERRERNMXDRGIF, BEERT) , e R X R 8BS
Bl 4.1 Ao
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ZEL(M
[hread Local Magp Thedlsalissy |<— 4%
é o 2t 5%4A
ey Ve | keg “ZRAR F4eFds B

B 4.1 ThreadLocal & = AL%]

433 FIERERAIFED

AB—NEESBE— ML R REMRETFRAEIK. JRT, ZhA—E, X
TERRTHENZHATZE. WRAENENTREFOLER S SRMERERAR, RITER
2% F& f# ] ThreadLocal A& NERA2 7 AL B IR R — DL B H R B RE RAE D A2 T 7B
PLEL

X, EBANERNK — TESLRE T LRV R, &k, BATE L —%2RF
i
01 public static final int GEN COUNT = 10000000;

02 public static final int THREAD COUNT = 4;
03 static ExecutorService exe = Executors.newFixedThreadPool (THREAD COUNT);

04 public static Random rnd = new Random(123);

05
06 public static ThreadLocal<Random> tRnd = new ThreadlLocal<Random>() {

07 @Override
08 protected Random initialValue() {
09 return new Random(123);
10 }
11 };
RESEE | T X TEANGREENENIEEE, F2TeX TS5 TENELERE, $
3ATRE N T S8, 2 4475 X T #Z LRI Z M) Random LB T =4 FELEL, 26 6~11 1T5E
N T B ThreadLocal 2] Random.
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B, EX—NTELERNITZE. B TEERMEELXT:
¥R L L FEILE — Random (mode=0) ,

R ZANERFEL S H — Random (mode=1) .

01 public static class RndTask implements Callable<Long> {

02 private int mode = 0;

03

04 public RndTask (int mode) {
05 this.mode = mode;

06 }

07

08 public Random getRandom() {
09 if (mode == 0) {

10 return rnd;

1% } else if (mode == 1) ({
12 return tRnd.get();
13 } elsge |

14 return null;

18 }

16 }

il

18 @Override
il public Long call() {

20 long b = System.currentTimeMillis();

21 for (long i = 0; i < GEN COUNT; i++) {

22 getRandom() .nextInt () ;

23 }

24 long e = System.currentTimeMillis();

25 System.out.println(Thread.currentThread() .getName() + " spend " + (e - b) + "ms");
26 return e - be

27 }

28 |

ERAEGES 19~27 17 X T ERBER TIEAR . BMNERESAE TS, SR TIESE,
IR 8] il FE 0 e [ o
Ba R FATH mainQR L B A LR AE LTI, FHATED T Mt RE R

01 public static void main(String[] args) throws InterruptedException, ExecutionException |{
02 Future<Long>([] futs = new Future[THREAD COUNT];
€3 for (ant i = U; 1 < THREAD COUNT; i+t) {
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04 futs[i] = exe.submit (new RndTask(0));

05 }

06 long totaltime = 0;

07 for (int i = 0; i < THREAD COUNT; it+) ({

08 totaltime += futs[i].get();

09 }

10 System.out.println ("Z&EVAF—1 Random &EHil: " + totaltime + "ms");
11

12 //ThreadLocal HIIEH

153 for (int i = 0; i < THREAD COUNT; it++) {

14 futs[i] exe.submit (new RndTask(1l));

15 }

16 totaltime = 0;

Ll for (int i = 0; 1 < THREAD COUNT; it++) {

18 totaltime += futs[i].get();

19 }

20 System.out.println(“ﬁﬁﬁ ThreadlLocal B3 Random 326 : " + totaltime + "ms");
21 exe.shutdown () ;

2]

ERRIEHNEITER, WTREWT:

pool-1-thread-3 spend 3398ms
pool-l-thread-1 spend 3436ms
pool-1-thread-2 spend 3495ms
pool-1-thread-4 spend 3513ms

£ 82 iAlF—4 Random Hil: 13842ms
pool-1-thread-4 spend 375ms
pool-1-thread-1 spend 429%ms
pool-1-thread-2 spend 453ms
pool-1l-thread-3 spend 49%ms

Ml ThreadLocal 2% Random 4 : 1756ms

RIS, fEZLFEILE— Random SEFIIER T, SFENIK 1382 XELETE4 1M
FREFER SR, ARBFPITHZEHRE) . M#E ThreadLocal X F, {FER 1.7 AL .

4.4 T

FANREAR TS, BATAT LU AR RIRFIAE IR X T R RIRRBE, SR SIS 0
FHAE . AATAAT A FEERAKRES KA, WA/ BEERK, Are AT UL S
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M. IR EMAEEE T AR, WA NS TN, o AR AR, b2
HBEZH, ARNHEE—MES, FUEREN, #5REmmES, HANR, HiRAAL
t, XK.

ST HEEEITE, SR —FERNRRE. ERRERE —XKNERXRERENE,
Hi, DA ERBRERNLRR. RE SRR 720 e F X R, 5T e
BEi AT SR, AUl Bl I L REHAT. MR —F RMAIRE, ESRBEXRIEN
ViRRBA MR . BRRENR, BRIHESER, PTUFTH WLREA T UEMFTARE
TREAT. TBRIHREANE? T8 #SRRE fE F —Fh i B ESC B 5R (CAS Compare
And Swap) REFILREMR, —HRMBR>4E, REKXLARIEERRAEHRNIE.

441 S5RXAFEMFEREE: LBZH (CAS)

S8, ERARESCE CTICER CAS) SERFREEREME L L. EHTHIEM
ek, EXIEPEERESZ, JH, KERNHELEREEE LE TN TR N EAE
R, FATHN TR 2REVEFHRARGITH, WA LR S H R RATT,
ik, EEETBHT M EHEEERE.

CAS BB EXM: BAE=/1SH CAS(V.EN). VEREFEHNTE, ERFTH
B, NRr¥iE. X4 VESET EEN, 728 VEIERAN, R VIEMEERE, Wi
B C A HARLRTR M T R, W MATERBE T A A M. &5, CASIRMEIZET V MESLE. CAS
BAERE FUMPSERITH, Ba2ANE ORI ERERE. U2 ANRERB A CAS
BE—ANEERN, RE - SBY, FRES, HRHESRM. KBHEBEASHER, L
R EMEK, HHARFHERER, JRBARFRMOLRERGTRE. ETXFEREE, CAS
PAERIER A B, AT LUK HAR LR X M AT AR T, JRETIA A 5.

fE B, CAS TWEMRFIMAH —MHEME, HWHERINNXANZEIIEN Z AT
1. WRBBARFERAIRE, BHEHECEEIN ST T RREFER, BRERE
B T

R EE, KoL SRE L X FFR- LK) CAS 154 . £ JDK 5.0 LG, Ml
HUAE AT LA X N84 R SC B R BE R E R BIR LM, JEH, XFER/ELE BT LA
TAEATE o
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442 EHIHHEIEREEE: Atomicinteger

AT ik Java 2T R e 25 T CAS %5 CPU #64-, IDK H AR B HE—1 atomic &, BHEE
T —EEHEEH CAS BIEMERELLKER,

Hrp, &% H—AN28, N 2 AtomicInteger. /R 7] A E B HUE — N B (HE S Integer
ANE, EEAAER), FHEEREZEN. X HBITEEEEMERE, E2H CAS 545#HTH.
X B A 5|25 — T AtomicInteger f)—2e 3B 7%, X TFHMETFH, BRIEWREIERE LN

public final int get() / /B4 HE

public final void set(int newValue) /I RELEE

public final int getAndSet(int newValue) //REFE, HEEIBE

public final boolean compareAndSet (int expect, int u) / /TR BAMEA expect, MEEAN U
public final int getAndIncrement () //ZE0{Em 1, EEIHE

public final int getAndDecrement () / /4RIER 1, REIBE

public final int getAndAdd(int delta) //4RIEIN delta, BEIAME
public final int incrementAndGet () /1 2ZR0(EM 1, REHTE

public final int decrementAndGet () //ZRER 1, BEFTE

public final int addAndGet (int delta) /1 ZRIERIN delta, EEHE

A EBSEE_ kiR, Atomiclnteger IR — MELF B :
private volatile int value;

‘BRI T AtomicInteger BT HTSERRIUE. ILAMNER —I:
private static final long valueOffset;

BEIRFE value FEAE Atomiclnteger Xf R H IR E. FHIRSEFR, X MifERLLH
Atomiclnteger )82

AtomicInteger I8 AR TR 8, X B H — M npl:

01 public class AtomicIntegerDemo {

02 static AtomicInteger i=new AtomicInteger();

03 public static class AddThread implements Runnable{

04 public wvoid run() {

05 for (int k=0;k<10000; k++)

06 i.incrementAndGet () ;

07 }

08 }

09 public static void main(String[] args) throws InterruptedException {
10 Thread[] ts=new Thread[10];

11 for(int k=0;k<10;k++) {
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12 ts[k]=new Thread(new AddThread())
e }

14 for(int k=0:k<10:k++) [talk] .staxt();!}
15 for (int k=0;k<10:kt+t) {ts[k].joinl):}
16 System.out.println(i);

o }

g !

%5 6 171f) AtomicInteger. incrementAndGet() /7752 {8 F CAS #/E B 20 1, [FR 223 [6]
MY X B2 T 480E) « WREPITXERE, RESFRREFHE T 100000, X AR
FFIEHHAT, BEHR. MRERARLERERS, i FMERIZE/M 100000 4%

1§ AtomicInteger £ b fsf F 812 5 i I MERE . HH T R MEFR 1), X AN 45t Atomiclnteger
A P BT EL B IIRARED , ARME S — BT B A /MRS I & O M RE R iZ AN . X L
BAI9E—F incrementAndGet()ff) N SEBL (FA1EET IDK 1.7 4047, JDK 1.8 5 1.7 HISEHLA
FiAED

public final int incrementAndGet () {

for (ra) o
int current = get();

if (compareAndSet (current, next))
return next;

i

2

&

4 int next = current + 1;
5

6

i }

8

}
Horp getO7iEARR I, WU [E A HEE value.

public final int get() ({
return value;
}

X Bk AMARIRZI), NMiZsE incrementAndGet() /71255 2 1T for fEFAIE ! QSRR TR
FBRXAEMAAR, AR R, A AERE —/MEA A B R ERER T E— /N EHER
We? JRAABRZ: CAS BAEARLRMINN, BN TARINEIREAR, AT FEAT AW 2.
%34T getOIAF L HIME, #HEM | [FRFIHE next. XEB, RITGLEE] T CAS BEHHANS
. HHEE(E DA SORTE - {5 F compareAndSet() 77 K BT next B\, BLIHHI &R AE S A IR Z,
R E SOZ T RIRITEUR I current. #1RAZIXAE, HiiH] Atomicinteger MBS 3 173
%5 TSz (A, NAE AR EEuE 7. YATLEEBIRESHE —NEIRE . FEik,
compareAndSet & [B] &, FHE#T T —IRER, BEIHRID.
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PA_ Lt CAS BREMAA A, EFRENSER, LREFZAESR, HEARFEHEZ
AEH

1 AtomicInteger FKAFIKIEH AtomicLong F KA long i, AtomicBoolean 7R boolean
#l, AtomicReference XA R 5 H .

4.43 Java HHJ¥EET: Unsafe 2

WRENEAREEATABEMRIER, NiZE SR ES incrementAndGet() 77 %
compareAndSet() 5. BAZE, BEibRATEF —PFHF—TFEIE!

public final boolean compareAndSet (int expect, int update) {
return unsafe.compareAndSwapInt (this, valueOffset, expect, update);

}
fEXH, FATE B — /MR R unsafe, ‘B A& sun.misc.Unsafe KM, NH7F, XK
PLiZEE A | — AL E. BHABREREALENR? %301 C B#E CHINIE, KEMN
ZHE, fREFRALAER, XRTE Java PICIREF LR EERE . WRREHRE T E, &
T HIRH R BN HEE, SRTRERKAEMEN, MBAWMRSESNANNT, SRS
73X B ) Unsafe SA2 338 7 — LRI £ 1481 . compareAndSwaplnt() /7 722 — ™ navtive
Tk, ERANSEE LT
public final native boolean compareAndSwapInt (Object o, long offset,int expected,int x);
F— NS o AEEMRIX R, offset AW RN B R LELH L — N F BRI 51
B, BEiiXMmiEEn] UPEE M FB) » expected K- IEE, x XA BB MME. RE
E R FBMEZE T expected, MAMSIEEREN x.
AHER H, compareAndSwaplnt() 7 1A AT, WARZH CAS R T84 K. Bhak,
Unsafe Z80F2 4t T —26073%, EEFUUFILA (UL Int #/E R0, Hofh s 8802 88010 -

/R ER RS E LR int (&

public native int getInt (Object o, long offset):

/B BEEN G WEE LR int &

public native void putInt (Object o, long offset, int x);
/ 1A FBAER R AP s B

public native long objectFieldOffset (Field f);
/[ EBAENRE int , M/ volatile X

public native void putIntVolatile (Object o, long offset, int x):
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[/ 3RBLEEN G R int H, [ volatile IHX
public native int getIntVolatile (Object o, long offset);
//FlputIntVolatile () —F#, EREERPREFRIR volatile KR
public native void putOrderedInt (Object o, long offset, int x);

R AFIPICS “334 IFEFHT ConcurrentLinkedQueue” —17H4#iA ] ConcurrentLinkedQueue
SCHL, Rii%%f ConcurrentLinkedQueue H'ffJ Node A LEEI R . Node f—L CAS #AE A2
A Unsafe 28R SEHL . KA AR —F, LAUINZRXT Unsafe KHIETR .

XHEFATLLEER], B Java WFF T 8% (HRATERBENZ], KBHRE M HEARLER LA R D
). X BJEEN Unsafe SCELEE 2 BB T (HRERAFE, IDK I RN RIFARE KK M
XA, 3K Unsafe SEFIHIT ISR B T) 779k getUnsafe(). {HAE, ERISLHARZXHE:
public static Unsafe getUnsafe() {
Class cc = Reflection.getCallerClass();
if (cc.getClassloader() != null)

throw new SecurityException("Unsafe") ;

return theUnsafe;

VERIFH I 2 ARHS, BB A getUnsafe() RIS, a3 iX AN ClassLoader N4
null, FRELEEMLH S0, 4 T(E. F, XBHERHRIECHNHRET LEEREMA Unsafe
%. B—/ DK WEEA T RXE.

B AR Java KA R E6) TAERIE, HAARF 69K S App Loader 1ndK., M £ 4tk
%, e rtjar ¥ 49 % & Bootstrap EAn# B, Bootstrap A3 E XA Java xF
aiat £, BHKERBFENE B RQELAE null. IR, B—ARGERES
# null B, #19A€ & & Bootstrap #0349, miX A EAAA T A rtjar F a9 E.

444 FHMITRIIA: AtomicReference

AtomicReference fil Atomiclnteger IEF AL, ANFZ AbFEAE T AtomicInteger A& X7 B E ) 3f
%, 1fi AtomicReference N5 N HI8 1% R 51 F o tha2 B vl BLORUEVRTEAS S0t % 51 F B B 2672
LA, 1E/4H AtomicReference AR, JRA B FBTHEH — M RR FEENEZE AR,

ZATERATUIE, SRR R AE O 2 15 AT BAIERA B NI 254025 B 24 i B A0 HA 2B (B 2
B8 XNBHMN—BE SRR EFK. BRI INNEESL, B SIRRE
MRAFHIEE, EAERBSOVHIER, X ROEHEHABLEES BT IR, EEEMHIK
BE, X RIEXIKE NIBE. XFE, a1 2R st 0% IR A A6 590 35 2 B e ol
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K 4.2 fis, S T IXFE .
KH A BB
i O
v

@ < “%p% 2
1
R () —R1H%

VR A E A5t
H42 sFRAHE SRS REE

—fRUE, RAXFESBERRAN. T HEMERAET, WREHA R A KIS, i,
BATH R P B — BB v, BIEAERRBHEER, IMFEREARES, REE
B T RGHEME, ROMETHERASHE. BENR, ARESHN REETRIR
SEE, ARG EBARGETHROBEE S .

fHR&, EISEH, RN —MIpE, MERINRERBETRKNE, AMUBLAT
LEME, X REEEEMLME R, XK, AtomicReference Mt LHEN 1T o

=TT, WA —FEEIE, N THREES, REAFRERERH/NT 20 THEF—
KTEWSIE 20 70, RIBGH REFREMER. EXRGE, FM0FF REEEEE—K.

WAE, BATFEIIX N E, N T E s AtomicReference, F7EiX B {# H AtomicReference
THXNThEE. B, WAV PR K25

& LR P R

static AtomicReference<Integer> money=new AtomicReference<Integer>();
// BEKFVIGENT 20, BRAXR—ADFEHRENKS

money.set (19) ;
#E, RINTEETAEELE, BAWMAREEE, FAMEXTNEN .
01 //BHEAERENERNEEHUEE, AHFRE

02 forfint i = 0 sii-< 35 4+8) |
03 new Thread() {

04 public void run() {

05 while (true) {

* 163



Stk Java B EFEFIRIT

06 while (true) {

07 Integer m=money.get ()

08 1f (me20) ¢

09 if (money.compareAndSet (m, m+20)) {

10 System.out.println ("REUNT 20 Jt, FERD KHE:"+money.get () +"IT");
il break;

12 }

13 }else{

14 //System.out.println ("RBKATF 20 7T, THARME");
15 break ;

16 }

17 }

18 }

18 }

20 J.Ewari ()

el

FIRARRDE 8 1T, HIBTH P REUIFLS TRIZEH . WRCERIMAH AR, A =12k
el kM. B, TR R #FEE K.

dbs, WnSARANSE, F P IES IEAERATH S, SEM T Ee@BIRA RN, BT 7 — 00
P, RS EHOUNT 20 70, JFHIEMFRIFHR T 20 Jn. MEARHR. WF/ERNEPEE T
Al PR ES. X, FErEFHERSRUNR MK EREE T, el FEgEZ
R T EIATRE. T TSR, T I S 2
01 //FIPHoRs, Balm il

02 new Thread() {
03 public void run() {

04 for (int i=0;1<100;31+8){

05 while (true) {

06 Integer m=money.get():

07 if (m>10) {

08 System.out.println ("ATF 10 75");

09 if (money.compareAndSet (m, m-10)) {
10 System.out.println ("FINHEZ 10 76, &£H: "+money.get ()) ;
ol break;

12 }

13 lelse({

14 System.out.println ("¥H EHHEH") ;
15 break;

16 }
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1 }

18 try {Thread.sleep(100);} catch (InterruptedException e) {}
19 }

20 }

21 Y erarc();
EARE, Y RER R BT 10 78, AT K 10 SRR . AT
FARRRF, BRI R

FAVNT 20 76, FofERTD, RF:39 T
KF 1078

FRIDH S 10 6, AF:29

AEd0 T

R 10 76, A 19

KHUNT 20 76, FAEMRED, RE:39 70

kb 100
FRINIEHR 10 6, £%i:29
AEaom

RIS 10 75, &% 39
RHUNF 20 76, RAAKTH, %390

Mix—Bdgt o, ATRLEER], XK E R E Z R mE. HEH IER KK P R
REBH, BHUEMES TIRAREIE, 15 CAS BRMETLE IEM I S8l HERIRE .

BRI FHE L LR A K, (ERIKAZE TR I . Kk, 295 E#fstr] feth
PUX PP BT, BATR LA Z NPT, AIER JDK O RN FBREE TXFER, FH
AtomicStampedReference Fit 7] PR ff-Hbu i k1 A 1] &

445 THHENEZEMIRSIHE: AtomicStampedReference

AtomicReference JoiZ Atk Bk o] @ AR A K N X REB OIS, ER TREBE. Xt
FAAA G 5REHE ETHES. B, BITRERELFEXY REBSCIRE R RPRASE, #irTel
TR Hb A P A S S 20T BUZRAR 0V IE M 4 oo SRS 1D i i

AtomicStampedReference IE/2IX A M. &N EBANYES TXTRAE, E4EH T — N R EL (3
X R TR BT REL, SLhs e PSR — N EEHCR R RS » 24 AtomicStampedReference
o N BB A AS BT, BT SR AR AR B A, IR A BT (A BK . 24 AtomicStampedReference
WEAT AN, X RAE DL [ S 200 2 B M, BAA <a). Hitk, B RE %
Hies, SEREME, REMNEERERNL, ek A S LS.
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AtomicStampedReference [#] L1~ API 7E AtomicReference [ 2l L FiH8 4G i [A] kY
{ 4§‘ H
/ /R E BRRYCR: BIRE SAHE YR R B e

public boolean compareAndSet (V expectedReference,V
newReference,int expectedStamp,int newStamp)

/ 13R85 5|

public V getReference ()

/ /3R7% 24T TR

public int getStamp()

/ /BB MR R 5| AR [

public void set (V newReference, int newStamp)

f T AtomicStampedReference XNMEE, WATHHEWLAHHEOXN KA ! HE, ik
FA1Md F AtomicStampedReference KA IE AR 51 5 1 7o {EL A 7] & «

hafll

01 public class AtomicStampedReferenceDemo {
02 static AtomicStampedReference<Integer> money=new AtomicStampedReference<Integer>(19,0);

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

04 / (BB RERN EHR G R E, AR RE

05 for(int i =0 ;i< 3 7 itt)

06 final int timestamp=money.getStamp() ;

07 new Thread() {

08 public void run() {

09 while (true) {

10 while (true) {

11 Integer m=money.getReference();

12 if (m<20) {

13 if (money.compareAndSet (m, m+20,timestamp, timestamp+1)) {
14 System.out.println ("REVNF 20 76, FEMII, RH: "+money.getReference () +"75") ;
15 break;

16 }

17 telse{

18 //System.out .println ("&FATF 20 &, EHRME");
19 break ;

20 }

21 }

22 }

23 }

24 }.start();

25 }

26
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o //FIPTHRERE, BIHT A

ZB new Thread() {

29 pibliciwoid run() |

30 torfint i=0;1<100:4++) {

31 while (true) {

sl int timestamp=money.getStamp () ;

33 Integer m=money.getReference () ;

34 1f (m>10) {

35 System.out.println ("AKF 10 75");

36 if (money.compareAndSet (m, m-10, timestamp, timestamp+1) ) {
37 System.out.println ("/RINHE 10 7o, KH: "+money.getReference()) ;
38 break;

39 1

40 telisef

41 System.out.println ("&H EWHILE") ;

42 break;

43 }

44 }

45 try {Thread.sleep(100);} catch (InterruptedException e) {}
46 }

47 }

48 Lostart ()

49 }

00

217, FAVMEF AtomicStampedReference X % i k] AtomicReference. % 6 1TIR1EIK
AR IAIER, J 2200 T4 LA A BT RO IR HE . W RS TRk zh G 13 47) , ME Sk i) &,
fE18 RN HE KA IR TR, TH R ERFE R R, T kEE, #(EERREm 1 (8
3617) , I AAREER.

PAT EIRAAS, ATLAF I T
£BUNF 20 55, ERY), R8:39 7T

XF 1078

R 10 7T, AEH: 29
AF 10 7%

BEHS 10 J6, AH:19
AT 0w

BRI 10 76, RHH: 9
WA RS

WEES, K HBET T —k.
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446 #FBEMEELH: AtomicintegerArray

B T IR AR AAL, IDK AR MES THHSEE 4. Lt R THAR .
AtomiclntegerArray. AtomicLongArray 1 AtomicReferenceArray, 73 7l&R/mEEEA . long BYEL
H R85 38 PR BB

X B LA AtomicIntegerArray A, R R FEEAH MR 7K.

AtomicIntegerArray A< i b2 X} int[ 28841 EF 3%, {8 Unsafe 28l CAS 77 s int[]
TEZLFE TRt B4t 7 U FJLMZ O APL:
/ RIS L AN TR

public final int get(int i)

/ R

public final int length()

/B L A THRREN newvalue, FE[E IAMME

public final int getAndSet (int i, int newValue)

/ /347 cas BE, WRE i A THRTEST expect, MBER update, REMINEE true
public final boolean compareAndSet (int i, int expect, int update)
/1R85 L A TR 1

public final int getAndIncrement (int i)

/5 LA PRI TR 1

public final int getAndDecrement (int i)

/ /%% L N TFAITC R delta (delta ATLARAED

public final int getAndAdd(int i, int delta)

A —ME R RF], B8 AtomicIntegerArray R :

01 public class AtomicIntegerArrayDemo {

02 static AtomicIntegerArray arr = new AtomicIntegerArray(10);
03 public static class AddThread implements Runnable{

04 public void run() {

05 for (int k=0;k<10000; k++)

06 arr.getAndIncrement (k$arr.length());

07 }

08 }

09 public static void main(String[] args) throws InterruptedException {
10 Thread[] ts=new Thread[10];

oLl for (int k=0;k<10;k++) {

1) ts[k]l=new Thread(new AddThread());

13 }

14 for(int k=0;k<10;k++) {ts[k].start();}
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15 for (int k=0;k<10;k++) {ts[k].join();}
16 System.out.println(arr) ;

17 }

18 }

ERRIEE 247, HHT MRS 10 MO EASSE. B3 TE NHLREN AN 10 Mo
ET EINERME, SATES 1000 K. 1117, JFE 10 MXFEMLE. Fit, nyCAfm,
WMRLRELZSE, BEEAN 10 MR NEBRERZ 10000, K2, WREREA LS, WHr8E S
HEE 2 /NTF 10000.

RIS A R AT
(10000, 10000, 10000, 10000, 10000, 10000, 10000, 10000, 10000, 10000]

X {584 AtomicIntegerArray ffi SE-& B (RIE T 4 22 2 et

447 IEBTEHNZEFIEFIR(E: AtomicintegerFieldUpdater

AR, BTPIHIEEAR, HEEHNFERRL, LR ERERBLSAFAELEN
TR WREEIAK, TATAT AR BB KRR F P — MEAHSE RPN R R . HE
R BHEHAMFERAB R —FEZ RN —FHARN . st 2 R0 Thae 8N %2
FER, TSN Z AR RF . TH, MRRGEEHBXNMZEAMITRRNZ, —F
— MBS R S ARBIEE GLERZEAZ R TARARREN, HELBELENM®
FUER, e UMRFEFRFE o

MERAEXMHEL, EXERALSFEHL, FAERTERELEF N LHAM T AL
AtomiclntegerFieldUpdater. & A] LiEREEANKS) (SiERD ) FERRSK IR E, ik
AR B EZ CAS BIEH RILRBE RN, IR MBS FIARRS, KIRFLEL LR
iE. XArERREN L NRBBTE?

RIEBAEREIAF, XA Updater H =, 472 AtomicIntegerFieldUpdater. AtomicLong-
FieldUpdater 1 AtomicReferenceFieldUpdater. B4 B X, B4 5I7] LT int. long FIE8 X 4
#1T CAS 1B,

MERBERZX L — M. BRFEMERT—U0ER . EBRAXMEESLS, RER
BT RIEAN—E, BicA 1, BUELA 0. HARIEE S ARZEFTA S8 1 & FoR A,

01 public class AtomicIntegerFieldUpdaterDemo {

02 public static class Candidate{
03 int id;
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04
05
06
07
08
09
10
15
12
13
14
i
16
il
18
19
20
21
22
23
24
25
26
21

}

volatile int score;

}
public final static AtomiclntegerFieldUpdater<Candidate> scoreUpdater

= AtomicIntegerFieldUpdater.newUpdater (Candidate.class, "score");
//}% Updater B LIELEH
public static AtomicInteger allScore=new AtomicInteger (0);
public static void main (String[] args) throws InterruptedException {
final Candidate stu=new Candidate () ;
Thread[] t=new Thread[10000];
forfint 1 = 0 » 1 < 10000 ; d++) {
t[i]=new Thread() {
public wvoid run() {
if (Math.random()>0.4) {
scoreUpdater.incrementAndGet (stu) ;
allScore. incrementAndGet () ;

be

thal slartd);
}
foridntl a0 = 0 » 4 < 00000 : by El10 SSodn G2
System.out.println("score="+stu.score);
System.out.println("allScore="+allScore);

FIRARREREAL T XA R R, RE AR REE IR E Candidate.score Ho
— AN @) volatile A B . T volatile EEHFAZRLELEM. B 67 TEXLT
AtomicIntegerFieldUpdater 247, Fi KX} Candidate.score #4175 N. 1M J54:H allScore FAl1FH Kk
7 AtomicIntegerFieldUpdater f IE#f P . 415 AtomiclntegerFieldUpdater B AILRIE T ZRFE %4,
B4 £t £ Candidate.score 1 allScore [FI{E SR EAHE 1T 5, BT AtomicIntegerFieldUpdater
MABRERRERELZENEAN B 12~21 778 7T iHEE R, RRBEE KL 60%1 Nk
2, JFHBERBENIHITE. 2 17 {7 Updater 224 Candidate.score (iX BN %228 %4

H1) , 56 18 {7 A AtomicInteger iH5(, 1E NS Uk,

KRB BITXEREF, PHERI, &% Candidate.score 2 A allScore XA, iX

Vi8] AtomicIntegerFieldUpdater 1R ZF b fRiE T Candidate.score FIZRFE % 45

B AR AtomiclntegerFieldUpdater REFH], {HEIERZE JINERFHI:
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#—, Updater RAEMEE A MIEEANKIZR. A Updater £ RSB RIXNERE. R
ARAA N, Hetitl. ininR score HBAA private, BLEAATITH .

B, NTHEZEWIERKIE, BEX4F12 volatile KR . WRFEANEFREGH RS H
XANKA, AR EHERE—THAT, XAR5IEMARE.

$=, BT CAS #HiELEIXNRLFFHREEEEITRE, Fik, BASE static F
B (Unsafe. objectFieldOffset) A Z Fif 5L &)

17T, i AtomiclntegerFieldUpdater, &N 1EFRATAT LASE bl O Frak Hhxt 2 4e s 54
HATRREZ 2RI E?

448 HeEIHIEL: FZHiAY Vector LI

BRICE B BN A T HXEHOMEREH & HEXTFEBMTE, EHL8H
I RREFEMFR—NMETF AROME 7. B2, T ROTFeHERmE LK, $F—,
EEFENELT, BEHESRNEFHAEEGFIOMERE: £, BEREMEREBLERN. HEE
EFEAMEE, ME/SKRMNERZAFERLHNIFK.

XE, REMAKINA—FER LS5 LI Vector. BILIXANER], AT LA MR
ZIHAA R TS 5%, FIRHR AT A% 2] — T B X Vector LM T R BEIERTS (TEARGIH,
AR TEBE Vector K H F amino A .

RATE XA LA Vector #RAN LockFreeVector. ‘B HI4F 2 7] LMBIE ERZET BHA I
S 6], 7EIXEL, FRAMEH —4E¥H KE R LockFreeVector N # A&, 0 F:

private final AtomicReferenceArray<AtomicReferenceArray<E>> buckets;

A buckets fFBTA MW MITER . NEX EE, B/ —MRAFESANEA, s
) e . ) 2 AR T IX AR AR CAS (R 7804 . ot 4 Al 4 2 50—
AN—4E Vector Wé? XA THK Vector FATEHAY AT AT LAE Ny (8. FATHE,
AtomicReferenceArray P &3 ] Object[IRIEAT PR &R 77 A%, X 455025 23 (138 h0RF 1 O R
W, R A A —4E B RO AR DN 1R R AT LS fE g B T K .

seot, AT ERFRESEA, 2 XK Descriptor 70K . EMFERZIER CAS #
1B N .

01 static class Descriptor<E> {
02 public int size;
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03
04
05
06
07
08
09
10
11
12
13
14
15
16
47
18
19
20
vl
22
23
24
25
26
27
28
29
30
3l
L
35
34
!

volatile WriteDescriptor<E> writeop;
public Descriptor (int size, WriteDescriptor<E> writeop) {

this.
this,

}

Size = size;
writeop = writeop;

public void completeWrite() ({
WriteDescriptor<k> tmpOp = writeop;
if (tmpOp != null) {
tmpOp.dolt () ;
writeop = null; // this is safe since all write to writeop use

// null as r value.

static class WriteDescriptor<E> {
public E oldV;

public E newV;

public AtomicReferenceArray<E> addr;

}

public int addr ind;

public WriteDescriptor (AtomicReferenceArray<E> addr, int addr ind,

B

this.
.addr ind = addr ind;

this

this.
this.

0ldV, E newV) {
addr = addr;

oldV = oldV;
newV = newV;

public woid doft() {

addr.

compareAndSet (addr _ind, oldV, newV);

AL ES 4 47 % X ) Descriptor f4i8& R NS4, B — N Vector K,

B2 AN writer. 2, HAHIERIEIT writer HEATH (GBIL completeWrite() 7%

% 24 1T, WriteDescriptor BFJ41E R EFRIRII NS . F— S addr FREBE T4

W, BE_ANSHRNEGANROBARSIE, BB=A oldV HAEME, VU newV NFHEE AME.
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public LockFreeVector () {
buckets = new AtomicReferenceArray<AtomicReferenceArray<E>> (N BUCKET) ;
buckets.set (0, new AtomicReferenceArray<E>(FIRST BUCKET SIZE));
descriptor = new AtomicReference<Descriptor<E>>(new Descriptor<Ek> (0,
null));

7EIX L N BUCKET A 30,5 & 1t iX 4 buckets FLIH 7T LATEI—3E 30 N4 (T84l
ZHEFEHEK, HUHHHLHEHARED 30 ) . HEKBE - MHAM KD
FIRST BUCKET_SIZE #& A 8. FIXH, KEAfLSA—NEEH, MRS 8 Mok, —
3530 M, I EAR IR AEAFH 240 DNIT R ?

W KEK TR IDK W Vector SEF, RZANIE, Vector TR TR KA, BRIAEMN T,
BRFHLAERMSG. Fik, XESOEERUNER, SFREET K, FriEdmKhaE
KEFRE (AR RT BEBRH — N HNEE) » FHik, 1A RN 8, H 1R 16,
FEAE 320 KIKHE, B 30 MATT USRS T ERIXTIE Y,

XEME LT T 2233, BI7E 80 {ZLA L. Hut, wT LA & — M HI S A .

MHILETENMA LockFreeVector B, Fl —/> 44 4 push_backORI /2, ¥ LR FEA Vector
BE—MMLE . XMEREZRFEZ LockFreeVector I AR OHI fik, 2B AEAIL CAS f#iF
Vi v, ERSEELI R

01 public void push back(E e) {
02 Descriptor<E> desc;
03 Descriptor<E> newd;

04 do {

08 desc = descriptor.get();

06 desc.completeWrite () ;

07

08 int pos = desc.size + FIRST BUCKET SIZE;

09 int zeroNumPos = Integer.numberOfLeadingZeros (pos) :
10 int bucketInd = zeroNumFirst - zeroNumPos;

1 if (buckets.get (bucketInd) == null) {

12 int newLen = 2 * buckets.get (bucketInd - 1).length();
13 if (debug)

14 System.out.println("New Length is:"™ + newlen);
1.5 buckets.compareAndSet (bucketInd, null,

16 new AtomicReferenceArray<E>(newlen));

19 }
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18

19 int idx = (0x80000000>>>zeroNumPos) * pos;

20 newd = new Descriptor<E>(desc.size + 1, new WriteDescriptor<E>(
23 buckets.get (bucketInd), idx, null, e));

22 } while (!descriptor.compareAndSet (desc, newd));
23 descriptor.get () .completeWrite();
24 }

ATLAE ], XA EEEES R~ do-while 5, HRAWr ==Xt descriptor FIRE .
BAZET CAS {RIE T descriptor FI—E Mz 4. 7E5 23 17, {8 descriptor 4 £#% & IEHh
FANEHF . XA descriptor 5 A HIEHE H 58 20~21 1T#4i& 1) WriteDescriptor HRE o

B BITE (3 517) » M descriptor BB EALAH, £ATHIEE-NMELERE
5 descriptor J& (% 22 17) , BERGEPITHE 23 THE AN, BB, M— KB HERIERAE.

FNPRGIZAR TR e FEA Vector, Bk, BATLIE LHERZA ¢ MIZBEBMIE. h
FHAMER T %0, FRITERTFEMIE e FIEM A (buckets ) FHRALE) AL
HF KTz

B 8~10 4TI 24AT Vector BIK/M (desc.size) , HE I TEMNIZE NN, XH
fEH Tz &k AT 8

ZHivtid, LockFreeVector BRESHERIT . ERE 1 MNUEKE N8, F2 i
16, 2B 3 DA 32, WKIRHE. B _#HRr .

* 00000000 00000000 00000000 00001000: F—HEH A, 28 MATEE.
® 00000000 00000000 00000000 00010000: #F —PMHH K/, 27 NETFE.
* 00000000 00000000 00000000 00100000: 5 =/HEH KN, 26 MATFE.
® 00000000 00000000 00000000 01000000: = PUNELH KN, 25 MBI SRE.

EAIZ B LockFreeVector 12 K/, Fik, WRES—AEAEEBITHERE, Bors
K/NREZZEABN T HI%E (L 4 A EEER AED .
® 00000000 00000000 00000000 01111000: 4 NELH FE LT IR I AN

FRHXANHFHALE DKM, M E ZHHK 1000, XA B FIEHFR 8
(FIRST_BUCKET_SIZE /2 8) . Xt 8 T RLHIE L. B MEA AL A/ R A —IK
TREIERAL CHTRANE BRI | RN SERBERS KA. i
TCRFERISEE, M pos (5 8 T XHER) WAl FTHEHEMX. ST KAy A, ©
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KR SERSR 1. WRMREEYT AL, EHSEHML 28 4. UE, B 1. XHMES
9 173k18 pos AT SR ZMERE . 5 10 17, 1B pos HIRT S Z ] LASLED @ b fE RN 44 (i &
78%| T bucketlnd FI{E) -

B 1117, HEMXMNEHEREBGEE. MBEARFE, NEIBX/MNEAH, KADATT— N EEH
1%, HIEi%E 3 buckets H .

BEBE— FoRERABTEBIER.

* 00000000 00000000 00000000 00001000: & — /N K/, 28 MRTHE.

* 00000000 00000000 00000000 00010000: 2 = /NEEHK/N, 27 METHE.

* 00000000 00000000 00000000 00100000: = ="EH K/, 26 M ETFE.
* 00000000 00000000 00000000 00000001: FEJU/HdH K/, RE—PLE.

ARBKADWT .

* 00000000 00000000 00000000 00111001: JE&E B %
AN B 2% 1000 J5, 53

* 00000000 00000000 00000000 01000001

B2, BRI STTLLEMEIE 4 M. MRRA, BRMERITRELITHRAN R
B (WRAESE TR  RI\XDEIR, BATATLUER pos T IX 703 ML 4 % £
AR E. B 19 748D, K7 pos IR T8 — 87 1| DIAMHABAI I B{E . BRI,
pos HI AT S Z 0] LARR TR PTERIEAL, T pos KIfGH JUAL, MR TTEFTEX M EEEF IO E
g, 28 19 7RIS 1 oK MPT e B idx.

Fte, TANMEL[BEF CRMEMEMEL, FTRBRARKXLEEL#ELE Descriptor
WEEAEMMEILITR e RE LLEI . XH, Hlid CAS #1F, RESAEMM.

FHERE— T getOFRIERISLIL:

1 @Override

2 public E get (int index) ({

3 int pos = index + FIRST BUCKET SIZE;

int zeroNumPos = Integer.numberOfLeadingZeros (pos) ;
int bucketInd = zeroNumFirst - zeroNumPos;

int idx = (0x80000000>>>zeroNumPos) * pos;

return buckets.get (bucketInd) .get (idx);

@ g o U Wb
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TE getORISEBLA, 55 3~6 1T 1 MR 1SRRG BT 7 o R BB UL B R 51 P s
i B fR S Y buckets TE AL F xR ST R BIH 6

R, % F Vector HUM A HE MR BA LT . FMIr B RIEN AN, KB
BT .

449 itZ%EzE B 44F SynchronousQueue BISLIY

XL N B , BT — A HEF KK K% R 5] SynchronousQueue .
SynchronousQueue K & &~ 0, {E{T] — /%t SynchronousQueue M5 7 2 & ff — X
SynchronousQueue )i, 78R, Kk, SynchronousQueue 5FH 52— BAFI, Az —
ARG A HEE . AR SynchronousQueue 17T 20 T RE & Qi fa] SEEIL ) e 2

BESR IR FT HAE X — A 4HE, F4 SynchronousQueue Bt FlTEE I HAEME A T R R L
fr_I SynchronousQueue P4 &9 IF & KEAEH T L8 TH.

Xf SynchronousQueue KUt, T4 putOM take() P hBEBUIAA B FIHRAER R v — M@ K
7772 Transferer.transfer(). M L&, XMRFHEAENEE. EHEBELUWT:
Object transfer (Object e, boolean timed, long nanos)

UBH e RETR, R LHIBRIEfES —MHEE, MRAT, WFRRLHTREREE
R— R . timed S IRE R BAFFE timeout I ], nanos $RE T timeout KR, Sk E{H
Je23, MIFoREHE e 2aE ERRE, WRRT, WRRKAM GERNEE P .

SynchronousQueue P FBx i — MNRFEERFIAT . 5517 BAS R R A7 S5 R R AR DU S AH S8
RS R, e, A& BEEIEN SynchronousQueue B, IR R HH AR, MAHIEAR
BRI FEN REB AT AL NG 2545 (AN SynchronousQueue BFR N 0, %A HdE 7] PLIE H K
A

Transferer.transfer() B8 £ 1 SEE /& SynchronousQueue HIAZ Ly, B K& L A=A S5

L IRERAIIAES, 83 AS 5 A SRR A A AR = — BN, TR AN LT #RIEEN
BABISEAF. thtm, SERFBAF R R R ER, AIRBRIERARRE, FIXW AR ES
5. HENFAFATIMLRE T REWHEER, EN2%F—1 “ILm” B1E.

2. WARFAIIFRTCRNARRIER AN (HInEARIER R, MAKRIERS) ,
MAFIEAN—A “5ER” REWTT R, FFHIEM “UUE” B — NS5 s b, EE
TP, I B X R AN SRR AR SR AT -
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3. WIREAFERIERT AT sl “ SR WAL A AH BN RS RAES . HiRE
AL IR 2 2 —3.

AR BT (fR%2% IDK 7u60) :

01 SNode h = head;

02 if (h == null || h.mode == mode) { /1 WMRIIAZE, SEEERAHER
03  if (timed && nanos <= 0) { /1 AHATER

04 if (h !'= null && h.isCancelled())

05 casHead (h, h.next); /[ RFEEUHTH

06 else

07 return null;

08 } else if (casHead(h, s = snode(s, e, h, mode))) {

09 SNode m = awaitFulfill (s, timed, nanos); /[ /%45, BERIATCERHEEL I
10 if (m = s) { /1 ERHERH

11 clean(s);

12 return null;

13 }

14 if ((h = head) != null && h.next == s)

15 casHead (h, s.next); // #BIs i) fulfiller
16 return (mode == REQUEST) ? m.item : s.item;

14 }

18 }

A, % 11T SNode RARERFBAFI I ae AFE R T UATLAE. next Fi 4. T
BV . BIENEFEE. F 217, AW LIEMFNTIAZ, SE TR RS A ki
EMIE (tbdn, #RIEERME, MAMULAESR) o B 81T, R FHH SHFE TFIFIk
i, XA AR L AT AR WRANARTS, WHRATES 9 1T awaitFulfillO R % . %St
H SR, HRAHREYIEE. B3NSR MEREr=4, BIHMEE, LRGN E (R
NESENBEIRSE B oA NEEE CA WA MELRRTIO , 7258 14~15 1720 B BRI
LR TSR R AR (XU RAIERBY « HERSS, REERSEHES A
W (1647

SBIR 2 FISEBWR
01 } else if (!isFulfilling(h.mode)) { /I RBATF fulfill RE
02  if (h.isCancelled()) /7 WRCARTHUE T
03 casHead (h, h.next); // BHHFER
04 else if (casHead(h, s=snode(s, e, h, FULFILLING|mode))) {
05 Eombe /[ —HEAEEILE (natch) SEREEEET
06 SNode m = s.next; // m & s MILRE#E (match)
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07 i (m == null) { /| CRRHEGET
08 casHead (s, null); // B fulfill W
09 s = null; [/ F—IRBERFT AT A
10 break; [/ BEFIFHERES
rial }

12 SNode mn = m.next;

12 if (m.tryMatch(s)) {

14 casHead (s, mn); // #Hs Al m

15 return (mode == REQUEST) ? m.item : s.item;

16 } else // match KM

i s.casNext (m, mn); [/ BT A

18 }

19 }

20 }

R, B S AR AT fulfill B WEE, MIEEHASE 3. B/,
B E SRR fulfill Z6F2. 28 4 17, ERC—1 SNode o &R, WEN fulfill IR HEAN
Ak, B, WE m JRIBHIBAFISLIE) A s IVCECS A CGF 13 47) , XA tryMatch()#
BB — N ERRE, K m ABEA AN ERE. R RE R, WRRERERE TR H
s Fl m P EBAHEIET (55 14 47) o WIR tryMatch()RI, W FRR &R HMLEHBREM
THAE, WA HREMER m FAER (8 17 17 , FORIZAY SMEUE S s, AFEE
BIRAE, )5, FRBEEEISE S ATIIER A, 3T T — NS REM LA EERGE, HE
BAFI A SR A2 Ak

S] 3 L (CREREEBITH, KILEcERBEE fulfill #R, EefFlix
fulfill 5 S RRBEAT) -

} else { /! FEI—A fulfiller
SNode m = h.next; // m & h# match
g (m = pull} [/ BEEFRE
casHead (h, null); // B fulfill i
else {
SNode mn = m.next;
if (m.tryMatch (h)) // Zik match
casHead (h, mn); [/ i h flm
else // match KK
h.casNext (m, mn); // TEBIIMER T AR

AR AT AP IR 2 25— 8. ME— AR PIR 3 AR IE, FNETE 3 B

® 178 @



$4F ORISR

BEAT 1 TAE R H B AR R RBOE ENIREER, 118 CIFRA TR M ERAE. B, 2
NGBR3 Ja, FHUGEAKIEAE (R EASHD . WOBER | JTIR S HHIWT 2R A A0S 50 .

MEBA AR BOE R L FE AT LAE 3, 7E SynchronousQueue F1, &5 TAER] A LBEA{L
REFHRFENXR, BEERRE, EIEkz e, £ NMRENE, TR
HARLFE TR EAT TAE . X P nT BLSE KARRE B DRI T RE, 1% RA BN IFITE.

4.5 BHRILHAYE)RE

¥ TR )G, ERMNEFEFSH AL EXSHONARF S, ERABKER—
EZ TS . FAXTRARG, WRWFEBRME S, SARKEMEB W REZREE. Hin
R, BATRAFA XS — AN 7 B 5] E—— AR st 2 FE4

A ARIEB R ? AU, JEBRR I EE 2R, HHE S X TR BEIE, M
WAHATRER, SRR A #A EFR N TR IR, 74 T ERHEHFHHR. S8 —H
K&, MBBRESNINN, ZMEREAKTAFE, NIRRT E .

PR AR FEB 17 R A — N A MR “ R . 5 5Op R A BT L AR
. BEH DAL K EARE - KETER A, MUTHAEREEZ—: 2k, REBE. BR
FEEIE s, AT IE R, BB Rt LR T, BRT R — KRR, A
TEFRZIAG —REX. FAM— R BZAFE, FrMREE2RLAHMNREX
WA, AR BEMER B AR FARMARE X . BAFHE A b KRR 7 A
REBRME AR IORFE, FHARUE, WZKRLIHPRET

TEFNRAZR, XMRER, WA, S E¥FXMEELFHNERY, KiTH
FEEAUREX (REMKR) - W43 fox, B 7 X ER.

"'_A“‘\d
)\ 7
5
/ \J)’\/

B 43 FFEHREFM
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I R Lt R A AT ¥R, BiR A B, REBRAAWNXT. A LTFEEH
h—HXF, B B—FF. ZFEMAINA FEESERHN TR T, I HXFERE - EHFS N
171 3 BORE P 7K G eV B AT

N HEFRATT AN R R AN AR
01 public class DeadLock extends Thread {

02 protected Object tool;

03 static Object forkl = new Object():
04 static Object fork2 new Object();

05

06 public DeadLock (Object obj) ({
07 this.tool = obj;

08 if (tool == forkl) {

09 this.setName ("HZXKA") ;
10 }

11 if (tool == fork2) {

12 this.setName ("H%¥%KB") ;
13 }

14 }

15

16 @Override
1 public void run() {

18 if . (togl == forkl) |{

19 synchronized (forkl) ({

20 try {

21 Thread.sleep (500) ;
22 } catch (Exception e) {
23 e.printStackTrace();
24 }

25 synchronized (fork2) ({
26 System.out.println ("H¥XKAFHEERT") ;
27 }

28 }

29

30 }

3L if (tool == fork2) {

32 synchronized (fork2) ({

33 try {

34 Thread.sleep(500) ;
39 } catch (Exception e) {
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36 e.printStackTrace () ;

37 }

38 synchronized (forkl) ({

39 System.out.println ("HE%K B FIRZHR T") 5
40 }

41 }

42

43 }

44 }

45

46 public static void main(String[] args) throws InterruptedException {
47 DeadLock #%#% A = new DeadlLock (forkl);

48 DeadLock #%#% B = new DeadLock (fork2) ;

49 HH¥KA.start () ;

50 #HHK B.start () ;

51 Thread.sleep (1000) ;

52 }

53}

ERARRDR T AN KBS TN T T¥EHAZSAXT 1, HEXB HH
X2, BA&EMATRAH SR, #BCH INER RIS AT .

QRAESEPRI S, B F] TSN, W KRR RKIEREAE T/E, JFH CPU &
N 0 (FAFEBIMAREAN G CPU) , A XA R IEHL R A 5 AE I ) . an SRAR 2
W, AR EE A DK /At —E T T A,

BoE, BATTLMEH jps 2132 java BRI ID, H5(EH jstack 1B 4R KL
FEHERR :
C:\Users\Administrator>jps
8404
944
3992 DeadLock
3260 Jps
//MEH jstack BEFENFA RS
C:\Users\Administrator>jstack 3992
//EWEER R, REIH AT S5E8 U RSAE
" B" #9 prio=5 os prio=0 tid=0x01ccf400 nid=0xb70 waiting for monitor entry [0x1597£000]
java.lang.Thread.State: BLOCKED (on object monitor)
at geym.conc.chd.deadlock.DeadLock. run (DeadLock.java:42)
- waiting to lock <0x046b3430> (a java.lang.Object)
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- locked <0x046b3438> (a java.lang.Object)

"H¥K A" #8 prio=5 os_prio=0 tid=0x0lccec00 nid=0x1064 waiting for monitor entry [0x160££000]
java.lang.Thread.State: BLOCKED (on object monitor)
at geym.conc.chd.deadlock.DeadLock.run (DeadLock.java:29)
- waiting to lock <0x046b3438> (a java.lang.Object)
- locked <0x046b3430> (a java.lang.Object)
/] EBEHRE T —ANE8, BASEBRIAEAE

Found one Java-level deadlock:

nﬁ%i B":
waiting to lock monitor 0x15b5bdéc (object 0x046b3430, a java.lang.Object),
which is held by "HZ¥FKa"

" ﬁ#i Ar:
waiting to lock monitor 0x01cl705¢c (object 0x046b3438, a java.lang.Object),

which is held by "#*¥?222B"

Java stack information for the threads listed above:

//BHF A LT 0x046b3430, FHF 0x04603438, WK B IEAFHR, B 4508
"R B

at geym.conc.chd.deadlock.DeadLock.run (DeadLock.java:42)

- waiting to lock <0x046b3430> (a java.lang.Object)

- locked <0x046b3438> (a java.lang.Object)

i 7 SXF
at geym.conc.ch4.deadlock.DeadLock.run (DeadLock.java:29)
- waiting to lock <0x046b3438> (a java.lang.Object)
- locked <0x046b3430> (a java.lang.Object)

Found 1 deadlock.
FHEERT jstack BB rHH. ATLAER], ¥R A %X B M INERERE TS, FF
HERNE, ATLAEZIFEMELEFRBI ID. i, JEBRHENLELS LT BLOCK RE.
W AEEE RIS, R T ER LRSS, B —MERNMEEERE=ETNANE
A8, BN B B E R BRI SR AT LA RGBSR B R ) . KK AT LAFE R — T A
KN
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225 3L

ARmAE. BERS. BIRSSEDIL BB
AR5 M. 5. 555 A#S

4 5% Bootstrap ClassLoader

o (SEHE Java BN —IVM MRS T 5 R ALY
# 5% Hibernate §* ThreadLocal [¥]{# F

© http://blog.sina.com.cn/s/blog_7ftb8dd5010146i3.html
fK CAS a4 %, FILZH

°© http://web.itu.edu.tr/kesgin/mul06/intel/instr/cmpxchg.html
£ 2% Unsafe (11§

© http://www.uucode.net/201407/java-unsafe

java.util. Vector 12 [E]3 f&

° http://www.uucode.net/201504/vector-size-alloc
HRE 5B

© http://zh.wikipedia.org/wiki/¥ 2% F B4 ]

R

ML RIRER
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BT IR SO BT R RE L. B, HORFBURZ AT AEN T — L I
Bt rik. MFBREIRAR—FF, —H—AMRELLFEIIN. WRECHEIT R, HR
ARBEF. TASESSE AT, NTH¥EERE ARTEXEECKERS, REEMRE
RARERHEMATLLT . FRER 7T —2N&EE, STLUULHEBEEHE T, MALHETER.
XL ARERNEE, MBI R R, SRRIHER. EX—8+, REE[AARN
GG TR L. XEHRITANLRE SEME RIS &. KK ER
L EAMFEE R B, ERE E CHFRETY R, TRESIEIEHF IR

5.1 RiTHEHIRRN

PHEARZBIHER T EHRATEER L —. ERE—MNREEEL, AFEE—4
MR RAELG], B URMRRG S —NRAE DL 7 Java B, ZFEITARET R
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KUFhb:
o XHTHREAMLHMNR, 7 LA new IRAEL TR AN [R], XX FHRLEERNRME, 2
EHATME—ERG I
o T new BAEMIKEURD, HiMix RGN AMEM S, KRR GC KA,
455 GC {=tmed [a]
R, RS SHTREEENXR. XERFETRRIMESR, REANEEER
KERT. FH, BOATERE, SESLEXRERFEHREN. FH, RGPEHAGIRM
HAlfedEEAE, FEik, BAEEREYIEE MRS st .

TEAH T —MAFIRER, XMLHRIEF LR, ELER—NEFFHRIFHKH.

1 public class Singleton {

2 private Singleton() {

3 System.out.println("Singleton is create");

4 }

5 private static Singleton instance = new Singleton();
6 public static Singleton getlInstance() {

7 return instance;

8 }

9

fER A B KBV BBE LS BARFIER. FABRMNEBERIERGHFASEAEIIMIES
AHsef], Fit, BAIE Singleton FIHiE RERE BN private. X GAEH EE, XMELEAEN
FRANR, FEEFEMECIZEXANMLH], WA BB iz B R0 .

% 5, instance Xt R Z0E private 3 H. static 1. IR AR private, H3A instance H%4
M TCIER BIFAE . — /DN R A 5 AT BE {875 instance 22 5k null. FL 4K, BN T /57 getlnstance()
WG static F), [RIXT R instance tHAAZI2 static.

XA G ERERAEFE IFH, KA getinstance() 77k R & W B HUR [F] instance, FH& A (LT
BiEgtE, FUEEFTERFY, 2FRIFHNEMR.

ERXFHRE —SHEARRE, BAE Singleton HiEKE, E U Singleton SLHIFEH AT
EE B EAZIEH . X TEASMA instance, BETERE —IRVIIGILHN (EH IR . XA %]
HA—5E 2 getlnstance() /7% 56— R F B .

edn, 40 SRR BRABIR R
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public class Singleton {
public static int STATUS=1;
private Singleton() {
System.out.println("Singleton is create");

}
private static Singleton instance = new Singleton();

public static Singleton getInstance() {
return instance;

}

EE, ZNMEFAREE—ANRFAREHFESHKA STATUS. A, 7EAFEMEfATH T 5| HIX
A~ STATUS #8453 instance SEH #6118 ((EfT%T Singleton ikEkE FE A5, #aIEEE
VItEAL, HAIZ instance SEFI, 1B R EWT1E0 RE —IK, B instance SEF K R S8 A2 —K).
te .

System.out.println(Singleton.STATUS) ;
3R println £3TEH :

Singleton is create
il

ATLLER], B RGEA EREIEHHF], new Singleton()tE 2418 H

WMRKXFKEHRBZANNNEALHAEE, BRINAXIHEFIBEAE —FAERERE. E55
SEDR, XRS5 L B ERETER .

B B ARAEREFFES] instance BN E], AT AMARAET . RITFEIK—
MEFR T, — M SRR ME A KRS, B R ST instance #{E—IRMFEHR, GIENR. Bk
LI

01 public class LazySingleton {
02 private LazySingleton() {

03 System.out.println("LazySingleton is create") ;

04 }

05 private static LazySingleton instance = null;

06 public static synchronized LazySingleton getInstance() {
07 if (instance == null)

08 instance = new LazySingleton();

09 return instance;

10 }

1)
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iXA™ LazySingleton fJA% 0 BAR IR : S 41, BRA1FHA T ZSLH4L instance, 114 getlnstance()
B E—URAHR, SIBEFIXR. AT IEX 42 kb, BITAEAMH synchronized
HATERE . XFEIMTAR, mAFATEEMR, REREFTEMNGIENR. HFL
WRAE, FRHAETFMB, FHETINGE TR~ —EMEm. HakE, X&—
AN EH 5 T SLOAER I i

Ak, H PR N E R B A L PRI RE . BRHAAITHAXENEH
B, HAXE—MIEEHE. ER10FE, EEERERAR DK FHAREEIERTE. Fit,
AR RRMERH . MR RKFEEBHELRY, RUEBEFIBUKFAEEZM L ERBAE
B [A]

T RN AP ERGISCI S, TR SE THK. BEA—FHIEITULE - HZME
We? BERRHEEM:

01 public class StaticSingleton {
02 private StaticSingleton () {

03 System.out.println("StaticSingleton is create");

04 }

05 private static class SingletonHolder {

06 private static StaticSingleton instance = new StaticSingleton();
07 }

08 public static StaticSingleton getInstance() {

09 return SingletonHolder.instance;

10 }

3}

FARAREESEIR T — AN, F EE A AR R A S . B 5L getInstance() FiEH RA
B, XFERESHFRAE THEREMLE. HIk, RHBTE getinstance() /7 158 5 — WK F B,
StaticSingleton FJSEHI A 2@ AR . BORXFh RIS o0 7 WS RAERIEaL TR N
% SingletonHolder #% H1BH A private, X[ AT A AT REESNI VT M HRIGEME . TERATH AT EE
{E getInstance() N #liX) SingletonHolder AT HIU64L, F|F BEFINL ISR 4G AL Gl 22 5.

52 ATHER

AT HRATT KR, AP RELIFR LA DH. 12 R0 E— A RETiE S
YERY, T RIEX RERE —BUEMIER T, B LI QT EE. WEBRAE X R G A
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RATHIAMARRE. A7 RERT RE M PR S D4R, IREIFITREFIERE, 7T RMER —MA ]
EARIXT R, ARFEXS RN, AT LI RILIE B FP B AE ) 2 R B P AR IR UG 28 IR FF A
ARSI — BUEMIERE . XM AR

AEBEARER R ZLERGFR, ERZOEBER, — MR- BEHAIE, NWERATRIK
BRAKEASRKERZE. FTLl, BH MR UMESEARREMESE, R A REE
HAS AT RENER. HETXERE, XA R ZLBERIEATEIMAT RS EH.

R FEER, AERAMAERERAT —EHXAE. AREARMAEREARE
SR —HMEAMAZNE. M ARBERN RS, NRESF AR MAREN. EENRNE
SREANTREE TIES.

tean, — X RAAEER A O A0 [BA = BTRS B AR [8]2) 2 RiEf, EEM—
PERE=ZTTEREBARERIXA RS, BRRXRA - IIRNENE, FEAMEN EHERE, FiEn
[ ZIAAE R AR . MAREANER, TR THARRE, XREGEE, HAMKREM
B AR FFAE X IR E -

ik, AN EEEASRTERLLLT 2 D&t

o UNREIER, HAFRSMEIEASFREETEL,

* NWHRTEMILE, BEEEMEIN.,

1E Java IEEH, PNEEXMSLIRE R, ARRNRBOEE, ARAETMMNEE, FHRIE
AERKXIERE T, RFEEERUT 4 A:

o EBR setter HiZUURFIBEBSE SRR .

* WA REREANRA, HHA final brid, FHFEHEATEH.

s HREA FRAILLERBRENITA.

o [/ ATLLGIE e BN RATM & R B

AP T — AW AR, EREFIIS. ERANE=1 8.

public final class Product { / IRRTTE
private final String no; /IRERIE, Aoyt RIKE
private final String name; //final fREBMERLH 2 KR

private final double price;
public Product (String no, String name, double price) { //TERIEXT R, WSS
super () ; //BRRBZ G, R TER

this.no = no;

* 188



$£65F FHTRAEEA

this.name = name;
this.price = price;

}

public String getNo() {
return no;

}
public String getName () {
return name;

}
public double getPrice() {
return price;

}

AR KLIS, final REFHES] 7 EEZKEH . XHBEIER final 1 SO (R BT A i 2
REFEXT RAADIE I IRAE 1 K. ZJ5, BUKIEBAEAEESZ. WX class §) final Hifr TRASH
T, R\ERABEN, TRALUTEHIBARE. MRRXERAZN, HaTRBLAR
AW, B ERNFFEELARZX A, AT PIETFRHH LTS 0T R, XERTHEIET
KEEEH T

FEIDK ', AEBAKISAIERZ. Hb, SAREEHR javalang String K. B4,
FrA ICBIE R K, MEMEAABEALIN . EEHAZEARMIT.

® java.lang.String

® java.lang.Boolean

® java.lang.Byte

® java.lang.Character

® java.lang.Double

® java.lang.Float

® java.lang.Integer

® java.lang. Long

® java.lang.Short

BT A KGR AR String KAYLE LRRHVER AT R P R FARIL 2, ERAAEERE, B
B LB T T ERAT RSB EAE, fRE T ENHEZ RIEFIR T HITERE.
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B R R R P R Rk P A R AR § AR LA T
KA RRAEBAATR SR, 0 FHFARF LTI £ TR Y0, B
o, EERAHGHAT, FEEXTARS R %OFLMRERFLE,

53 HFE-HEERN

HErEg EHREER R - NE RN RERTHES, EAZRERPIMERM T B IFRI#E R
R AT HEEERXF, BEEPRERE, IETNMESELEME T MNERERE.
HFEE RN TR AP ER, HRELEN AT BB ERTIES. Er-EfE %
FZ M NES A E RN A X TIEE.

mE 5.1 s, Bas TAEEE-HREESPERLEE. =M EREBESRTEIHE
NFENX, HREKEHFASEESETFALEBE, MEXEANFESHXPHRIBUES, it
ITabEE,

EE AFE-HRERXPUNAEARN IS HRRIIBAES AN EF, Ik,

MILBE R, TUALMBE T HF il TR e MaE £,

R H R ERRNZOAGRIEENFEAX, EENEFEFIIE T & A FBE T,
B T AEFEE A B EESEE, WD AR A % TS . B A B E A %
HHTETE, ERE BT EEAF EE.

FR, HTHNEENXEEE, REEEAEREERTEE FEENEZ, LigRE
FEEAER— RN EANEES THRE, CEEREERTNENGTEESE, #alhdEddt
ZNHFEMXBEIEE, HRARZIEFIET,

Bs51 A7 HEAHXEHE
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AFF-HRAEEARN B R EWNER 5.1 Fir.

F51 EFE-HRERAIEARE

)= 1ER

e RTRAZAFER, REAPES, HFRANFEZTKX
W& FEN A7 G2 X P IRBUF AL BT 55

WEEMH X FAFEFHIRTAE S BEIE, BtHREER

% AR T N AR XSRS I E R S

Main 56 A 7 3 R B 2 P o

B 5.2 BoR T AP E-TH A PSR R AR S .

Main

WlE
|

WFFR I IX .
— WProdrucer
A
ﬁ%gfﬁ .’“¢? M%ﬁfi
__ - intData :int
+ getDéia () :int
AT HIE S
B KA

B52 A& HkAEAER

Hrr, BlockigQueue 72 T IEHNFLEMX, HFHEFIESEEIENS] (PCData X %) .
BIRFIF KK B — T4 3 34 5% BlockingQueue HIMISCAI, X T HE g 8N A= 2= 2 A1
WE A EEMFE . PCData M REFR—NEFAESE, BEMFAESWEIE. Er-FE MR
W EXTRI5 HF— BlockigQueue L. A7=# Gl PCData X%, HEHEMA
BlockigQueue ', 7 %% I\ BlockigQueue BA%| 1 3KHL PCData.

BT 5.2 Frngity, sEil— AT A7 - R B sk B HOr 7 TR T .
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e, PR E AR SEILAN R, EAYE PCData %, FEE BlockingQueue BAFIH .

public class Producer implements Runnable {
private volatile boolean isRunning = true;
private BlockingQueue<PCData> gueue; /| WAFZIX
private static AtomicInteger count = new AtomicInteger(): //&¥l, FRFE(E
private static final int SLEEPTIME = 1000;

public Producer (BlockingQueue<PCData> queue) {
this.queue = queue;

public void run() |
PCData data = null;
Random r = new Random() ;

System.out.println("start producer id="+Thread.currentThread().getId());
try
while (isRunning) f{
Thread.sleep (r.nextInt (SLEEPTIME) ) ;

data = new PCData(count.incrementAndGet()); / [ HE S
System.out.println(data+" is put into queue");
if (!queue.offer (data, 2, TimeUnit.SECONDS)) { /| REEB R B X

System.err.println("failed to put data: " + data);

}
} catch (InterruptedException e) {

e.printStackTrace () ;
Thread.currentThread () .interrupt();

}
public void stop() {
isRunning = false;

X SZHH B # B SEBLA0 R o« B A BlockingQueue FAF1 FFEXH PCData Xt 5, #4752 (9
i
public class Consumer implements Runnable ({

private BlockingQueue<PCData> queue; /B
private static final int SLEEPTIME = 1000;
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public Consumer (BlockingQueue<PCData> gqueue) {
this.queue = gueue;

public void run() f{
System.out.println ("start Consumer id="
+ Thread.currentThread() .getId());

Random r = new Random(); / /BRI AT R
Lry !
while (true) {
PCData data = queue.take(); / /REUES

if (null != data) {
int re = data.getData() * data.getData(); //WEFH

System.out.println (MessageFormat.format ("{0}*{1}={2}",
data.getData(), data.getData(), re));
Thread.sleep (r.nextInt (SLEEPTIME) ) ;

}
} catch (InterruptedException e) {

e.printStackTrace () ;
Thread.currentThread () .interrupt () ;

PCData 1E 947 FIVH 2% & L [ E ZHAR AR A, e n T

public final class PCData { / RS ARR A
private final int intData; /1B
public PCDhata(int d){
intData=d;

}

public PCData (String d) {
intData=Integer.valueOf (d) ;

}

public int getData() {
return intData;

}

@Override

public String EoString()(
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return "data:"+intData;

HEERET, GRE=AEFEM=ERE, HLENMEZT. £ERBEEAF, E
X LinkedBlockingQueue {£ A BlockingQueue HJSEILK .

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

/ B RIHIX
BlockingQueue<PCData> queue = new LinkedBlockingQueue<PCData>(10);
Producer producerl = new Producer (queue); /1B E

Producer producer2 = new Producer (queue);
Producer producer3 = new Producer (queue) ;
Consumer consumerl = new Consumer (queue) ; [/ BSLE T

Consumer consumer2 = new Consumer (queue);

Consumer consumer3 = new Consumer (queue) ; ,
ExecutorService service = Executors.newCachedThreadPool () ; / /BN
service.execute (producerl) ; /BT E
service.execute (producer?) ;

service.execute (producer3) ;

service.execute (consumerl) ; /1BITHERE
service.execute (consumer?) ;

service.execute (consumer3) ;

Thread.sleep (10 * 1000) ;

producerl.stop() ; /1B EF=E
producer2.stop() ;

producer3.stop() ;

Thread.sleep (3000) ;

service.shutdown () ;

EE: A HE AR RARAT AT & R A R RALRATRAS, I T 245 %
ety Fiet, aTFEFRGER, AFEFEREFE FEARGADITLE
HMAEE R, N—ZAE FEMT MR M Sk,

54 SHREMESE-HEE: THHEH

BlockigQueue FH T SCIUA = FMIH % & — MG, BW LR AR SC B N4 =
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FI % & N M X . H 2 BlockigQueue FF AR —ANEtEREMSEEL, B 58 216 B FH 2 5%
R MR RL . ERmHRITE, EREREIFTRRR MRS, M iRELRTH:
ConcurrentLinkedQueue /&= —/NHE P RERIBAS, {HAZ BlockingQueue Hi& N T /7 (HH#EIL= .

il ConcurrentLinkedQueue FIFARFIET KEMF 7 LB CAS #/E. FIEE, wmRBAIMF
Fl CAS RSEELAF=#H-JHPE a0, WEFEATDERE Mt aete . AL IEWM R, &
Fl CAS #fTHwfERIEFHEMER, EE —MFHERL, HiE — MK Disruptor HE42, EC
LHBHIRATEI T X—IhEE.

541 JHIRIZEIFHESR: Disruptor

Disruptor HEZE 2 1 LMAX A &) R — K& I LB A 7B\ T o & F C B 4 s 7
—ANKIERNF, JEHIE S F LA = E RS A, S ATE B KA . £ Disruptor #,
5 HH O B T FRFEBASI (RingBuffer) AR E HBL AT, XAFFEBAFI AL A—
MBI BH . T —RAIAF, b BRG] [E 2P head MR tail BN EEN, T HBEARIA
BN, XPETCRERLIEIN TR MEME R . HU BT RIAER, W R FHES MR —A 2]
LB cursor, FIFXANFEEFBER LAGE ANBA AT LAEAT HBAERAE . B TR TEBAT Sk, BAS
R KN FEIRE, PREsIET E. AT RBHREMN—F5 (sequence) XL E|HLH
LR E (FIRETTEAN, FFIEEN 1) , Disruptor ERIATH I AR KN E R 2 1
BHIKTT « XFEIET sequence &(queueSize-1)5tRE B 2 AL B SEFRA 7L E AL B index. XANELL
WA (%) #fEREBZ.

R KSOREAR L sequence &(queueSize-1), X EHHE FIHH—TF. WHE queueSize
2 2 BVREORE, MXANMCF kR m 24842 104 100, 1000, 10000 5573 i, queueSize-1
F 3k — 4 1 BT . R e AT LUK sequence BB 2 7E queueSize-1 VEE W, HFHAESEH
AR — L RIR TR

mE 5.3 fir, 8~ 1 RingBuffer (45 . A 728 MG X oS ANEHE, % E M i
UM . A= 5 NBEER, (5 CAS #1E, HREEIEIRN, N T IEZ AN ERELHEF
—ANKHE, A CAS #EBHTBERRY.

XA E E KNI BAFI R 575 5h— ANt AE st 2 T MBI e 2N AF R M. RGBT
B, AefAHRZEEFESEREZNTETERY. Fik, 7TERK#E> RGE45BL %2 E LA
B e i =2 T8l R BSR4 o
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/ o 7K

7y

Nanty

B 5.3 Disruptor # RingBuffer £ #)

5.4.2 A Disruptor L34 F=&-H B & =0

MAERNCEEATE T Disruptor FIEARLIL. EAY, RATHE-R— T Disruptor %
AAfEFHA APL, X H, FRAVEHMRA R disruptor-3.3.2, AFEIKRAH disruptor 1] GE&H 4HHIT)
ZAl, WiIFKHKEE.

XHE, RATMAEE AW AR, HREFEIEHFRRSE, it EIrTs.
B, WANERTE - MUREE K PCData:

public class PCData
{
private long value;
public void set(long value)
{
this.value = value;
}
public long get () {
return value;
}

H 9% # SN WorkHandler 2 1, ‘B 3K H Disruptor HEZE:

public class Consumer implements WorkHandler<PCData> {
@Override
public void onEvent (PCData event) throws Exception {
System.out.println (Thread.currentThread() .getId() + ":Event: --"
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+ event.get () * event.get() + "--");

T A WIVE R A U T b3 . X B, BRI E 4 (1 Disruptor #E173# 4%, onEvent()
JTERNEZE R R k. [Rl, X B &5 1R s g AT i A EE R T

T —A 24 PCData (1) 2§, ©£7E Disruptor REVJIGILIT, & A FIZEnf X
HIXF % L] (Z /7 iid Disruptor £ TG /AL 28] -

public class PCDataFactory implements EventFactory<PCData>

{

public PCData newlnstance ()
{

return new PCData();

B, ERNRE — TAE, BRI L RMEHMER— N

01 public class Producer

02 {

03 private final RingBuffer<PCData> ringBuffer;

04

05 public Producer (RingBuffer<PCData> ringBuffer)

06 {

07 this.ringBuffer = ringBuffer;

08 }

09

10 public void pushData (ByteBuffer bb)

11 {

12 long sequence = ringBuffer.next(); // Grab the next sequence
13 try

14 {

15 PCData event = ringBuffer.get (sequence); // Get the entry in the Disruptor
16 // for the sequence
i event.set (bb.getlong (0)); // Fill with data

18 }

19 finally

20 {

2 ringBuffer.publish (sequence) ;

22 }

23 }

24 }
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H:pr % BB —A RingBuffer (9514, MMERBEMNX. EF —NHEEM % pushData()
WP AR RN [X . J57: pushData()3U— > ByteBuffer Xt . fE ByteBuffer H17] LI
KAUBEAT A BAEA X B KA long ¥%, pushData()[IZh el AL K42 A\ ) ByteBuffer H
BRI R, FERBFI LM X .

RS 12 4708, @i nextOERE T ANTHBFSIS . @BEFESS, e T
WRF ) PCData, % H¥ PCData IR BOAMIREME, RMERASIEERHEE. B, £
2147, MEATEAR KA. A RAE KB 2 HIERH % EE W

Zib, BAIMAEE . HREMEIEH CEBEERE . REZ - MEERNN R
N AR K:

01 public static void main(String[] args) throws Exception

02 {

03 Executor executor = Executors.newCachedThreadPool () ;

04 PCDataFactory factory = new PCDataFactory():

05 // Specify the size of the ring buffer, must be power of 2.
06 int bufferSize = 1024;

07 Disruptor<PCData> disruptor = new Disruptor<PCData> (factory,
08 bufferSize,

09 executor,

10 ProducerType.MULTI,

1 new BlockingWaitStrategy ()

1.2 )i

13 disruptor.handleEventsWithWorkerPool (

14 new Consumer (),

15 new Consumer (),

16 new Consumer (),

1 new Consumer());

18 disruptor.start();

19

20 RingBuffer<PCData> ringBuffer = disruptor.getRingBuffer();
21 Producer producer = new Producer (ringBuffer);

22 ByteBuffer bb = ByteBuffer.allocate(8);
23 for (long 1 = 0; true; 1++)

24 {

25 bb.putLong (0, 1);

26 producer.pushData (bb) ;

2% Thread.sleep (100) ;

28 System.out.println("add data "+1);
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29 )
30 }

FRARIDES 6 1T, REBEEMX K/INA 1024, BRE 2 HBHKE—NEHEHB KN, F
7~12 fl# T disruptor Xt R . & 3% T £ disruptor FERIER, #2407 — Lo HEM APL. 58 13~17
17, HETHTAEREEAE®RE. XERE T 4 MNERELH, RESHEE - NHEBES
Bl B — LR, AR XERME T 4 DHERELE. B 18 17, K3V disruptor
ARG, TE5 23~29 179, H—AMEFEE AW RS2 b X AE N

RGHATIG, VREUAT AR BIEALLAT [k -

8:Event: --0--
add data 0O
Hl:Events —=l==
add data 1
10:Event: --4--
add data 2
93Events -=9--=
add data 3
A PR FNYE P IR AE o iR4E Disruptor #)'E J7#i & » Disruptor H1% 2 Lt BlockingQueue

OB A MEEL L. WA AR, SRS

543 REHFERWZEE: EEFESERIKE

LA HBARAE Disruptor FIFRTEZEM X A 72 Az, I8 9% 28 G o] e 0 3 72 AR R SR e 7 B
FHU, HRF MM X R AEEYE? ik, Disruptor #2417 LI HEES, XL HKBE
WaitStrategy ¥ O #4783, FEALUTF I,

® BlockingWaitStrategy: iX 2 EK A ff) 5B . {# | BlockingWaitStrategy F1{# F| BlockingQueue
RAEFE RN, eMNFHERBIF %M (Condition) BEATHIE K REMLREIMRER. KA
W R BILFER VI, BlockingWaitStrategy KBS & & 174 CPU, HEEMIFER FHERE
PR R R — PP S5 A5 SR

* SleepingWaitStrategy: XMHEEEHERX CPU EHFAEHRTFH . EXTEMBAHAW%E
FFEE . BT BESERr, WRART), W{EA Thread.yield)ikH CPU, FHig#k
{# F LockSupport.parkNanos(1)#E/TZFEKRHR, PARRLRAS 5 A Z ) CPU $3E. [Hitk,
TX A SR X 1 R0 AL BE T B A U BT S RE R o B EEBOE A T E A B SRS SRR
=G, R TR EFTE LN R . BB SRR R H &,
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* YieldingWaitStrategy: X5 TIRIER (17 & . W RE KRS AWEIF RIS X
ik, EFEHRNE, B2 Thread.yield)ikth CPU 45 EFREHATRS A]. WRIRT
BNt RS, HHMENFEBOATAGWER, WAT L I RE . AR XF
SREEET, MY TFIRKERELRBEZRIRANT — AR HIIT T Thread.yieldORIZEFEH . K
W, FREIFE % TiHRERERENZE CPUHE GXERZHE CPU, RIEKE “XX
ZVULFE” PRSI EAE, B, BANHEFBRNESZ M.

® BusySpinWaitStrategy: X M@ BMIEHISRRIE T o ERE —MEIEN ! HRBELES
RERENRIERBEZRMX RN, Bk, ESEEFIER CPU BYE. IRRGIENIE
BIFFEFZMHEWAEREHE (&R, FRNRZENEFED . FAEXER
LFETFE T —MEEH R, BTl REYE CPU MEUVAE X THRELER.
B, MXBEHMZYHE CPU, WRIFE—MEZ LERBLERARELHNZEZ,
A —NB B BAR R T B X P R S AR T AN RE IE W TAE.

£ FEAEFH, FHKRZ BlockingWaitStrategy (38 11 47) o 234 A PAE X NS,
PRIG— AN [F] S5 1 SRR R .

5.4.4 CPU Cache Bififk: fR{AILZ o)

B T AEH] CAS AR ML 1 %Fh AN [F] )55 47 SR SR 32 = R GEHOF B 4b . Disruptor KA #EAL
HATERA SRS, EEEZWER CPU A7 L2 MR,

Ho R hFLEE [ e 2 IRATAE, N T HE CPU K, CPU A —/NEi#HZELF Cache. 7E
EEGET, SRR B NELAT (Cache Line) , ERMELRF (memory) 5 F|5E
7 (Cache) HIE/NEEAL, —MN 32 £ 5 128 F7i.

MEHANBRABE—NEATHE, EZLREV G, ARSI KtEgE. W
B 5.4 Fras, BRX MY ER—DNRFT. B174E CPUI LRAREERH T X, 34 CPU2 £
FAATHRE R, F—THY BIEREERESERILN, FH Cache Kik@mdH. EE, WE
£ CPU2 FHILFREEF 7 Y, WSH CPUI EMEFT R (WA, F—17/ X X/ Lk
Vi) . XFERRREERE, TEER—MEBEENERERT. WE CPUSHE A AREa PR,
R4 R G B B2 208 F .

R TAEXFE A KA, —Fhal 17 AR R 7E X BRI ATE 2 R E0 % I — e i B (e
‘B padding W, FHRIEARKD o XFE, HNEBIEANEGFPH, XMEFTH, RE X
—AZBEEFRARY, RERASRES N EERNEREFT I AAZENSHEES4
KAMHITEDL, Wk 5.5 BR.
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and

| 7 * EIIEN
PU i Py 2

B54 XFYER—NEAITT

| BART XRHE

LEAx X
Pl CPU2 FExBR

H55 TFXAYEEHE-ANEIIT

AT EBEANEH, BATTLUZ A

01 public final class FalseSharing implements Runnable {

02 public final static int NUM THREADS = 2; // change

03 public final static long ITERATIONS = 500L * 1000L * 1000L;

04 private final int arraylIndex;

05

06 private static VolatilelLong[] longs = new VolatileLong[NUM THREADS] ;
07 statio |

1

®201 e



L&k Java B HARFIRIT

08 For (int! 1 = 0: 44 < Aongscdengthydst)

09 longs[i] = new VolatileLong();

10 }

1 }

12

13 public FalseSharing(final int arrayIndex) {

14 this.arrayIndex = arraylIndex;

15 }

16

17 public static void main(final String[] args) throws Exception {
18 final long start = System.currentTimeMillis();
19 runTest () ;

20 System.out.println("duration = " + (System.currentTimeMillis() - start)):
21 }

22

23 private static void runTest() throws InterruptedException {
24 Thread[] threads = new Thread[NUM THREADS];

25

26 for (int 1 = 0; i < threads.length; i+t++) |

27 threads[i] = new Thread(new FalseSharing(i));
28 }

29

30 for (Thread t : threads) {

31 t.start();

2 }

33

34 for (Thread t : threads) ({

35 t.join();

36 }

37 }

38

39 public void run() {

40 long i = ITERATIONS + 1;

41 while (0 != —-i) {

42 longs[arrayIndex] .value = i;

43 }

44 }

45

46 public final static class VolatileLong {

47 public volatile long value = 0L;

48 public long pl, p2, p3, p4, p5, p6,p7; // comment out
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49 }
aulk

XERANMEAHANLRE, FHARKOITENRZIZE, KELURE 5 CHEFEREBNS
¥ NUM_THREADS (%2 17) . NS —1EH longs (58 6 17) » HAHTLENEMEIEL
B—3. BNELEHSVEE SN longs FHITE (W 42 17, 5 27 ITHISE 14 fTRT LLE
FIX—r) o

BJ5, BB — st /2 VolatileLong. 7E28 48 1T, #E& T 7/ long BB RIERZAF .
Lfr b, RE VolatileLong.value 24 M. ML pl. p2 XA FHEAHFHE
VolatileLong.value F1Z5 — > VolatileLong.value 22 FF, Bl EAT#NE—PMEFIT.

XE, A IDK7 64 fiLff] Java EHNL, $AT LR, Htian T
duration = 5207

XA ARG T S B e A MHRME . WRBIERERE 48 17, LR R REHH D
VolatileLong.value JE7E [ — MNEAFATH, BFRHWT:

duration = 13675
REHE, 5548 ATHIHZX R IPERE S AW HH BN

FE: TFEANIDK AR LI —5, £X IDKRAT (4 JDKS) , 24
AL AL 69 F B, XN 435 BOX A padding 69t FMAFTERK. 23
HmAERETUASRE F 6 A X LongAddr #9143,

Disruptor AEZE 787375 & 11X/ m) @, &A% O A4 Sequence S AEE SNE V5 Al (BRIRN
BN, EESH 1), HERLEMIT:

class LhsPadding

{
protected long pl, p2, p3, p4, p5, p6, p7;

}

class Value extends LhsPadding
{

protected volatile long value;

}

class RhsPadding extends Value
{
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protected long p9, pl0, pll, pl2, pl3, pld, pl5;

lp
ublic class Sequence extends RhsPadding{

/ /BRI
}

B IRTE Sequence 1, TEEMANIAA value. {HRZ, #id LhsPadding 1 RhsPadding, #EiX
A value FIRT G 2B T —2 A5, {#13 value Al LM RIFE T EAFF

Ak, XT Disruptor FIFAEZE X RingBuffer, B PSR 28 DA FiERIMIER
this.entries = new Object[sequencer.getBufferSize() + 2 * BUFFER PAD];

RFER, EhR=A A KN R E X SLPRA/N i E R f5#) BUFFER_PAD. XA =%
FEXANSAA KL RSP B &N T BUFFER_PAD MEZ, BN HAEBEE AN Cache
I AN o 52 31 H At A B O R R T K 2o

5.5 Future R

Future #z0R 2R K TIEH H LB —F ot X, e 0B8R RSHA. H3A]
HE A REOTEN, RN RBPATIRE, WARNTMELTERS. EFERKE, BRAD
AREF A BAEEL R . B, AT LHEBORE SLEIR ), EEAEE G 188 A X AMEK. Xt
TR ARG, WAL Eab s — e AT 55, 7R IER EHENS & B E =R E R EZ .

Future #RA RBMEM ELARTE. WRBEATEMN ETFRELX T —DFHL, AT 52
G, FHGERAPELAER KR, HEAERMK LA AE—MT 8. ZMTRBERRE
TReHE M FHL EEZEIE, XANEIEHBR Future XS4 H— 1 RY . X NE3h4
g, REALBEBEEFHER, METUSI &R MEKITRMEAN TRFER. K
WHIRE 7. B, X—VIRFEAARG. REMK, REERE LN, JF—TF11, &—T
"M,

XfF Future 8K H, BRETELNEG HIRTEZREE. HLE, ELRESHE—RL,
Kok, R LAVEEERNRAEZEHRPEHFENES.

mE 5.6 Fis, Bon TEREGRELTE BH-BICEENERF. ZPHEKH call
R, BMERFEMLGK—BAEARERRE. &Fm—EH5M, BIEdEER, ME, Hit
T HAAE S5 HIALEE
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K- Jink il HRETEH Data
call . other_call
SrME o R BN
i IR

‘ call_retum - other_call_retum
i
| other_job

other_job

A 56 HwBiriEFARRLE
{# F Future #08 # FoR L 73, wCAst oA A2, il 5.7 Fos.

THIERRRT —A X Future AL, M Data Future X RATLLFEE], B call
EEARAFTERK BRI EGERF. H2, RS AEHE LB 52 A 7 B IR [[] % 7 i —
AMRIERBEE (AR TRIMAEIT R, MARREMEAS) , KHT Future B K% P infE EFX
MREEIGRE, FABTHHHTARE, MERH 7 HAAWEZE, ROFH T EAFRE], X
B Future B A% 0FTTE « TETE AR T HoAthk 55 B B AL BE G , B 7 F R (] LU A48 (Y Future
. XK, EEMAALES, SIAFELERNESRS, RoFME T AR E B, A
o1 FR G A R S
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EPE Fure HAEE Fuure Data Future

k2 v other_call

TEEE | =

call_retum

other_job i R Bk Rk
other_job

call_retum

|
¥
e
t- i

B 5.7 Future #X A H

551 Future BEXHEERHE

AT AERFKRER M HIN IR Future HEAMEALEH . fEXE, ReH—IEEEER
Future #30H)SEHL, EREESHEWR 52 Fix.

%52 FutureBpIETES5E

55& i3]

Main R4 B30, AMAClent & HiERK

Client IR [E|DataXf %, ZB[li&[A]FutureData, JFFF /8 ClientThread2k #2234 RealData
Data IR [E] B4 42

FutureData Future#(#5, HIERER, HER —DREMEIEIE, FEHALRealData
RealData HEEHE, HMEREEN
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ERZLEMINE 5.8 FTR.

T FU‘UI’BbBté

- isReady :boolean e

L ClentThread |y |

- RealData
e - content :Sting -
HIRERIRFU + RealData (String para)

tueData

Client : iR [E]

+ request (String queryStr) : Date

B 5.8 Future X LHA

5.5.2 Future R Ay E L

FERXAEI S, B MELEN Data, XHR %R in A BRI EEE. 7€ Future B,
XA Data OB EERLI, 43512 RealData, 2 ELHHE, XMERINBREATFER
B, EMENER. B4—1 5 FutureData, ‘&2 K2 RealData f—4> “iT#”
(At FutureData J2& AJ ASZ B[V 1] 45 38 9

N /& Data £

public interface Data {
public String getResult ();
}

FutureData SZH] T —/MREGR [A] ] RealData B3 . & H & — /N2, i #F 2 —/ RealData
HIBRISLEL. Eik, e DIRRBIEFFRE . 2 FutrueData A getResult() /7R, WE
LRI R A &L, MARTFM P2, 54 RealData # & 4 H7E A 2| FutureData 1, 7
58~ SUAEIE - E/AN
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i¥%: FutureData & Future A2 X 8§ %42, € %7 L2 A L4 RealData #9/K3E, 5
7 KIX RealData #9 ¥ f5id42,

public class FutureData implements Data {
protected RealData realdata = null; //FutureData f& RealData HIE%

protected boolean isReady = false;
public synchronized void setRealData(RealData realdata) {
if (isReady) {
return;

}
this.realdata = realdata;

IsReady = true;

notifyAll () ; //RealbData EAMIEN, BH getResult ()
}
public synchronized String getResult() { / /&% RealData MR
while (!isReady) {
try |
wait () ; //—HE%¥F§, HiE RealData fHEAN

} catch (InterruptedException e) {

}

}
return realdata.result; //H RealData LI

RealData &% i ZAE AR . ERMIERE. FX8, A sleep()RERANIX A
AR, A B AR — AN AT R A I

public class RealData implements Data {
protected final String result:
public RealData (String para) {
//RealData HIMEF BRI, FEMFASMHBA, XBEMH sleep Bl
StringBuffer sb=new StringBuffer();
For (int 1 = 0 4 < 10¢ {44) ¢
sb.append (para) ;
try {
/[IRBAER sleep, B MRIBHIRIELHE
Thread.sleep (100) ;
} catch (InterruptedException e) {
}

}
result —=sb.tedStringl);
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}
public String getResult() {

return result;

BT ket R BRAIE S imfERF, Client EESCHL 7 3KEL FutureData, 177 /5 #4i RealData
HIZRFRE. HIEBZIERE, BHMIRE FutureData. JEE, BASE MR TG BHIR
[f], 10232 BiR [A] FutureData, BEJ{# XM {5 FutureData N A H 2 EHE .

public class Client {
public Data request(final String queryStr) ({
final FutureData future = new FutureData();
new Thread() {
public void run() { // RealData KIHHRIRIE,
/ / FTUAE B R R AT
RealData realdata = new RealData (queryStr);
future.setRealData (realdata) ;

}
}.start () ;
return future; // FutureData 2 LHHE[E

e, HURRATH T K%L Main, EEZHITMA Client AOEIFR, I SR b K% .

public static void main(String[] args) {
Client client = new Client();
//ZBLEIRE, FAMBEINR FutureData MAE RealData
Data data = client.request("name");
System.out.println ("#ER5EE") ;
try {
/ /X EATBR A sleep fRE T X HA 5 2B A
/ /{ERb X MY 553 BB it 2, RealData #iBIEE, MZEAFIF T %R
Thread.sleep (2000) ;
} catch (InterruptedException e) {

}

/ /B EERE
System.out.println ("¥#% = " + data.getResult());
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5.5.3 JDK ##j Future 23

Future B2 M H, FEi IDK W EEARNHESLT 7 —E% B B4R, 21
S ERATRI AR T RE B2, EXE, BAITER AR AFZNE— FErEHE R

B, EBRATE T Future A RIHEAL A, WE 5.9 fran. Hd Future 8 O 2R THT
AR EIT BREE AL B e, AT LAME R ESLAI#4E. RunnableFuture 4k7K | Future
A1 Runnable B0, HA runO A THWEESLNEE. ©F — 1 BAKSEH FutureTask
2%, FutureTask 5 —/NA BB Sync, —EsLFMR TAE, S ZHE Syne K. 1M Sync KERAL
21 Callable £211, 58 mEFR 8 1 4H % T1E.

& Future
. - FuturedE DA
- HiERYA
FutureTask Sync
+ get() :V " # innerRun () : void

+ mun () :void

B 59 JDK A X4 Future X

Callable 0 RAE — N call(), Bk EIFEEE K SCREPE . XA Callable £ 02
XA Future #EZE IR AR PP 2 MM BB ZE R . R BATE LI E Ak R4, BHFESLH
H C. i Callable Xt % . H4h, FutureTask Bt 5NHEVIMIE, @Y%, BA1SEH Callable S245
Fai&— FutureTask S0, FHIF BRI L LM,

AT R XA M B Future BAKIER -

01 public class RealData implements Callable<String> (
02 private String para;

03 public RealData(String para) {

04 this.para=para;

05 }

06 @Override
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08
09
10
11
12
13
14
15
16
17
18
18-}

B5E FTRASEZE

public String call() throws Exception {

StringBuffer sb=new StringBuffer();
for . (int i =03 i< 10; dt++) |
sb.append (para) ;
try {
Thread.sleep(100);
} catch (InterruptedException e) {
}
}

return sb.toString();

R ARESSIL T Callable #:H, B call) FiESWERNTFE ER HLHHEHiRE . HRIX

AN FERTHERZEIE ), X B A# A Thread.sleepFEHLE -

01 public class FutureMain {

02
03
04
05
06
07
08
09
10
12A]
12
13
14
15
16
17
18
19
20 %

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

//¥33 FutureTask

FutureTask<String> future = new FutureTask<String>(new RealData("a")):
ExecutorService executor = Executors.newFixedThreadPool (1) ;

//#dT FutureTask, HET EFIFH client.request ("a") KiEHFR

/ [TER BT R RAEHAT RealData ) call () PAT

executor.submit (future) ;

System.out.println ("iEK7EHE");

try {

[ IXBAKIRAT MBS O BAR A, X B sleep BRI FER AT
Thread.sleep (2000) ;

} catch (InterruptedException e) {

}

//H35F 5.5.2 TiPfR data.getResult (), B call () HiERTRENE

/ /AREER call () FHEBRERITER, WRRSSH

System.out.println ("#d#E = " + future.get());

FIRRR B M Future BRI SAY . 58 4 17, #i& T FutureTask X R5EH1, FRXME

%R IRAMER . #)i& FutureTask B, {£F] Callable #:1, #f FutureTask 3115 2 (o %3k B
ZAfA A . B FEE 8 1T, ¥ FutureTask IRATA LA, TR, ERN— I HEEESIRS,
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X E MR ER R, FRRFASE. BToR, RIOTARKLEER M AR, 7T
FA— LB NS, ARG 7 T B A% T LUE I Future.get() (58 18 17) 19 2SEbRAgHHE .

BT HAKIThEESS, JDK B Future 2 R 4E T — Lo fa] 5 32 6l D g -

boolean cancel (boolean mayInterruptIfRunning); /1 BUHES

boolean isCancelled(); /| R EEHH

boolean isDone(); /[ RBETER

V get() throws InterruptedException, ExecutionException; //BUSREINH

V get(long timeout, TimeUnit unit) /BEIR R, AT LAY B e 8]

5.6 FHITHKE

R EFEAT LRSS KIS % CPU KtERE. (EAFERR, FHIEFTA RIS AT LLsiE sl
RN BHLRFREERTEER IR THE AR R, PATILRE F A HaEM
RIEIIE HH R IR R IFATHE .

BN BAER P~ 4L B A Co WIRBNZIHH(B+C)*B2, MAXMa TR LIEIT
. FEZE, MR B+C BRAPITRER, WAZHEAHBHC*B, XelRHFEM KM, WRER
PATH, Frf MBI AFERFRBC R, A, MR IMNER ENERKIHFTH. W 5.10 Fr
. R T IXANERE

(BfC)xB/i

JATE B ARSI
B 5.10 (B+C)*B/2 & ik HF474L
B FIEIN, BREH AN BIEHE? ERRE RN, TIEE% O E 4R b
K AR,

b, BUAE B NE R, NI RTINS, SRS, B
Gk D RLES, B, AR ERETE T F—E R, B0, B b
T AT ISIESTE SR, FATRAT LI IY /N A R I T— Bt R, B IX A5 B
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HEMKBOCR. WRRH SR, BURA T 2R, R BAE AR, SN AR,
WREHF EARR, sARERR. Fib, RIIDMARE D EuELELE XK.

(B2, WRIRMEZERERAR 1| RBuflE, M 1 7 RufE, BERIAR 1. /K6 LIk
AN, B—NMARATHESGE, THREREE AN FoANAARATRE LB,
=N BEARMTFEXR, FHZAAHENUAN: FONARATAERE. XA AT
A—#ETAE, HEERES, MR AR E SRR 1/4 £f, XHARKENE
M. —BRKEHS, BRATFE—S (BE—NIEFENS) Sl b=4—AN o, mE
5.11 Fise

————
A% HP s 45
A

i3 a O -

' o O

! 350 %~
s O ¥ -

v N O [ & —>

B 511 48 RiAKEE>IS

Kl BARA LME SRR A BIEB+C)*B2 it T, HRAMBREETE— K
#EB A C BME, IRRTTLUEB ERAL. BB EERERS A=A SR,

P1:A=B+C

P2:D=AXB

P3:D=D/2

bR P1. P2 il P3 EFIMAIESHHE, FEEALERAFTE O LE. i,
P HERMERAFTENEER.

Pl B2 B A1 C fIME, FFRA1, B4 RMAL P2. P2 SRFHSHIAL P3. P3 ¥ D %L 2
BRRAE. —HRXERAKLEY., RHEE-NMIHESERTLIER(BHC)*BR2 HI4HE.

N T SEBLXANThRE, AT BB L NELFE R 7 45 BT (5 BT H 3 4%

public class Msg {
public double i;
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public double j;
public String orgStr=null;

Pl +E B R Inik:

01 public class Plus implements Runnable {

02 public static BlockingQueue<Msg> bg=new LinkedBlockingQueue<Msg>();
03 @Override

04 public void run() {

05 while (true) {

06 try {

07 Msg msg=bq.take();

08 msg.j=msg.itmsg.j;

09 Multiply.bq.add (msg) ;

10 } catch (InterruptedException e) ({
150 }

12 }

I }

14 }

L AE s, Pl ERFFEEE TP MRIEEGN Msg, FFHEITRAN, A945 RIGBHTIELRE P2
(R « HBABMEHELIN, Pl #ATHER.

P2 53R

01 public class Multiply implements Runnable {

02 public static BlockingQueue<Msg> bg = new LinkedBlockingQueue<Msg> ()
03

04 @Override

05 public void run() {

06 while (true) ({

07 ey o

08 Msg msg = bg.take();

0% msg.i = msg.i * msg.j;

10 Div.bg.add (msqg) ;

11 } catch (InterruptedException e) {
i) }

13 }

14 }

i)

P AR RAL, P2 THEAIREIRG, K rhia 45 R AL B LA IRk TE P3.
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P3 R BRYE:

01 public class Div implements Runnable {

02
03
04
05
06
07
08
09
10
11
12
13
14

LoU}

public static BlockingQueue<Msg> bg = new LinkedBlockingQueue<Msg>();

@Override
public void run() ({
while (true) {
try |
Msg msg = bqg.take():
msg.i = msg.i / 2;
System.out.println(msg.orgStr + "=" + msg.i);
} catch (InterruptedException e) {
}

P3 45 RERLL 2 EHH A RS R
BRJERIBZAEF M ELRE, KB, AR 100 AMER, iLLBRAHETIHHH:

01 public class PStreamMain {

02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
e

public static void main (String[] args) {
new Thread(new Plus()) .start():;
new Thread(new Multiply()).start();
new Thread(new Div()) .start();

for (int i = 1; i <= 1000; i++) {
for (int j = 1; j <= 1000; j++) {
Msg msg = new Msg();

meg.i = iz
msg.j = 3j;
msg.orgstr - "((" + l + l‘|+ll + j + ")*ll + i + ll)/2ll;

Plus.bg.add (msg) ;

EBRACHEEE 13 17, KEIERALE Pl AL, TFRWMAKLEHTE. E2ESENI GRS

Fob, KRBT AT DA RO A KR R IR(E S ICEE AR R R R h AT 5, R AT Rk A
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EEZ 37N

57 FHITHEE

WRRE ) TFE MRS U AR DR X TAPEE, @R LUK aBERE. X
TR, WREERNER. ERTH, BAITENIRH XTI EH 18 2 L.

BE— N, RIMTEBRFBLEZMHNLE. X TRTEFRYE, RE&EH—THRART
PAFS RIS B (B R EA AT R, T BN I — SRR E B EPE], SRR
LA RAHIEAT

— b ] B P SRS AL K SR AR BE AR A 1 R B R R B AT B T SR FRAT T Rl s A R A
LRIEBATIHE, WA LHE— M EEHBRES A FIRHE . BNMEESEMIHER, YHPH
—NRFERBEIE S, SRR B 45 REITT .

IAERRAE — B, BRINFEERBAANRIIGE:
static intl] ati;

SE L ERTEM . RAEE DS AF IS AR & result. 7 result 1, FATSRAER & FKMHFHIT
RAE arr B FH TR, BRIAA-1, RRBERIGETE
static ExecutorService pool = Executors.newCachedThreadPool () ;

static final int Thread Num=2;
static AtomicInteger result=new AtomicInteger(-1);

HRMRSBERGNEEER arr PI—B, Fik, R BRI ELETEE RS
FEERALE -
01 public static int search(int searchValue,int beginPos,int endPos) {

02 int 1=0;
03 for (i=beginPos;i<endPos;i++) {

04 if (result.get ()>=0) {

05 return result.get():

06 }

07 if (arr[i] == searchValue) {

08 //IRRERNY, FREMERCEERE T
09 if (!result.compareAndSet (-1, i)){
10 return result.get();

1 }
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o return 1i;
13 }

14 }

15 return -1;

16 }

ERRRDE 4 17, HSLEIT result MW RE SEHF HAMKRERE THENSR. WRCE
®E, MEPREIAEHTER. MREEKRE, WHTTF-FSEER. B 7 TRESCLNER
LETRIERE T FENEIE, BARKEREHFE result BED . XM CAS #E, R
BEAM, NRREMERCEER -SRI TER. Bk, ATUERAKEIFHR, EBIGR
J&, #ATRME.

SE X —NEREHATER, ELAARTE pSearch() /7 iE:

01 public static class SearchTask implements Callable<Integer>{

02 int begin, end, searchvValue;
03 public SearchTask(int searchValue,int begin,int end) {

04 this.begin=begin;

05 this.end=end;

06 this.searchValue=searchValue;

07 }

08 public Integer call() {

09 int re= search(searchValue,begin,end);
10 return re;

1 }

124

B J5 & pSearch()FFATEH KR, EXMBALEIMEX arr HABATRI, FHE KT
FIRZ B LAE AL -

01 public static int pSearch(int searchValue) throws InterruptedException,
ExecutionException{

02 int subArrSize=arr.length/Thread Num+l;

03 List<Future<Integer>> re=new ArrayList<Future<Integer>>();

04 for (int i=0;i<arr.length;i+=subArrSize) {

05 int end = i+subArrSize;

06 ~ if (end>=arr.length)end=arr.length;

07 re.add (pool.submit (new SearchTask (searchValue,i,end)));
08 }

09 for (Future<Integer> fu:re) {

10 if (fu.get () >=0) return fu.get();

11 }
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12 return —1:
130}

ERARIG R {E T JIDK P E K Future #20, H A5 4~8 17K RAEHA arr XI5 FE T B
FARYE R 4y 45 R FAES . BN TFAEEHLIRE A Future W%, 81T Future X 5 AT LAIE
BARARRINRALLER. EIXE, HTREZEED result XEWHHES, FHHREH—
MRFERINRE G, HAMLREE IR E . Fik, A2 T HEE Al A S K 6 ok
R PR BEME R RIS LA R A H L

5.8 FITHEF

HEp R — TR H R R . RIS HRRFIEIEITR, FTRETCR BRI AT HE R4
HFMEEERE, BEXERHFATHE——NHEN. N TREIHFEIERY, MEHT
WATH . HHFTRREN, HEAHMTREERBSITEE, ERTUEMSA XA A CPU.
B BT HEEBUERIFTHEEIF RS S, BESWAHEMEERENERE. X8, T
A28 LR AR X TR ARG, (ER R AR AR R TT B P AT HE R S0

58.1 S EEIEEXMN: FBRIRHF

N REHBHEFR, EELRIE— TRBNERHF. EXE, BRRIHES N
HEAT M/NEURIHERE - B MO8 R UK iR L 3%, 76 Bk fduT it iz h,
MEHAREUN, ERABSWRBINE S, MR, o FROEF, WeT, ZHhBMNA
AR

BiH ) —RE R

01 public static void bubbleSort (int[] arr) ({
02 for (int i = arr.length - 1; i > 0; i--) {

03 for (int 3 = 0; j < 1; j#+) {
04 TEfarelng = acr [ == 1]
05 int temp = arr([jl;

06 arr[j] = arr(j + 1];

07 arr[j + 1] = temp;

08 }

09 }

10 }

6 oe)
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wE 5.12 s, B 7 BIHER B LIGERGTFE:

NNy Y
C 2434
vL uu“mf“u

4 S2
Yia Azﬁwz“wg~$
2 4 b L2
3 ¢ 6 52

A512 Feldmptgds

KEXTUER, AFRERPZHREREF, B TERTHRNBAN TEEEREMR, T
BN E, CHAURSITEATERK, WalREAE RS, KRGS I T
Hik.

SR BERE T IX RN EE A SR, BT DA LB 5 3t (6 B AT SR SEBL R U HEFF . &
B HE PP B2 2 T XA B AR .

T AHER ARG, ERHEF RS AR B, TR BRAES . X T AR,
B R AT EER 5 AR FARRD ) JE ST R o TR AT e i 2 EUBUB B R 5 MEAR SR JE 8L n & .
FH, TFLBAERZHRLET NI, XA R BN K EIBA T e — TR,

AR MIEAUR B I 5.13 FR.

£ 6 3 ¢
A < =<
I 82 316 4

Hvik . < X
5 3 24 6

B513 F@xsrdRkrcER
ALLEE], B TBEANNER M BN FN BAEN B XMESES M BRA,
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FTA 0 LB R AT B B A AR AR DS e . L, B — IR ELBORAZ B m] LA AT, AT EA
FITHT .
T R A B e B E AT SR B

01 public static void oddEvenSort(int[] arr) ({
02 int exchFlag = 1, start = 0;
03 while (exchFlag == 1 || start == 1) {

04 exchFlag = 0;

05 for (int i = start; i < arr.length - 1; i += 2) {
06 if dfarefl) > aerld +=31) |
07 int temp = arr[i];

08 areil] =carnld + 1]

09 arrfi + 1] = temp;

10 exchFlag = 1;

14 }

12 }

13 if (start == 0)

14 start = 1;

5 else

16 start = 0;

17 }

18 }

Hrt, exchFlag FKICRHANENRE KA T HIEAZH, T start 8 RFR R AL IE
RARZZ . HIEERS, start 90, RoRBHATIERRH, MKERGEHE, VI start FRE. R L
—IRHBR AR AE T HAERC R, BE A EERITHETZHR, BHARALEFILE, HIEEFA
HREZE, HALMETHRBRBANE (RETFEZHRCERMHID .

ERREERREHTRL, ERCEA LR FHSE SR IFATER .

01 static int exchFlag=1;

02 static synchronized void setExchFlag(int v) {
03 exchFlag=v;

04 }

05 static synchronized int getExchFlag() {

06 return exchFlag;

07 1

08

09 public static class OddEvenSortTask implements Runnable{
10 int i;

1% CountDownLatch latch;
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12 public OddEvenSortTask(int i,CountDownLatch latch) {

13 this.i=1i;
14 this.latch=latch;
15 }

16 @Override
17 public void run() {

18 L& (ary il >rare i 0Tl
19 int temp = arr[i]:

20 arr[i] = arr[i + 1];
21 arr[i + 1] = temp;

22 setExchFlag (1) ;

23 }

24 latch.countDown () ;

25 }

26 }

27 public static void pOddEvenSort (int[] arr) throws InterruptedException {
28 int start = 0;

29 while (getExchFlag() == 1 || start == 1) {

30 setExchFlag(0);

31 / /BEHBAAKREE, X start A1 R, RE len/2-1 M4

32 CountDownLatch latch = new CountDownLatch (arr.length/2-(arr.length%2==0?start:0));
33 for (int i = start; i < arr.length - 1; i += 2) {
34 pool.submit (new OddEvenSortTask(i,latch));

35 }

36 / 1SR TERIEER

37 latch.await();

38 if (start == 0)

39 start = 1;

40 else

41 start = 0;

42 }

43 }

FRRREEEE 9 17, EX T A BEHEFMESE. ZEEFEETELSHTEIE LB ML ER
T (3 18~23 17) o HATHERF I F 442 pOddEvenSort() 7%, ‘B 18 CountDownLatch ic 2k
FE¥E, o TE—ER, AL ENSE —IRTE LB MA T T#E. £ F — &R
FFeaTT, SO E— ORI LR 5E
5.8.2 BUHBYEANHIEF: HRHEF

HWAHEF 2 —MIRE A HEE 8L, EMERABERE. —DNRHEFEH CYRBATLL
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REER) L ABMNES, AEHaRELHFN, F¥MoR—RHFK. EHTHF,
REBEERFFRIS FIEE TR, BHEAZEHAEFROEAEFEI. &%, RAFH
oLk, HEN 0, MAHFHMERT . HIgRE, ATeMRBCHF B HAS — 1ot
o

WAHF LS B 5.14 Fr.

1‘@2634—
5,{&’»/6 5
5 6 52 34

¢S
Hs514 HAHATER

HFEAHEFF H SR PR -

01 public static void insertSort (int[] arr) {
02 int length = arr.length;

03 int 3, 1, key:

04 for (1= 1p 4 « length: d+4) |

05 [ /ey NEREZBHAKTE

06 key = arr[il;

07 1= = 0

08 while (j >= 0 && arr[j] > key) {
09 grrfd + 11 = arrld];
10 Jeoo

11 }

12 [ /REIEERILE N key
13 arr[j + 1] = key;

14 }

15 }

ERARESE 6 17, MBMEMERZBAKITER WHERFFFIFHE—ADTLER) . BHE,
FECHFAIIPRBZ N TREALE CGF 8~1017) , FHFFATHA (5 13 47) BIW,
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] B 4 A HE P R AR A AT . B — IR BRI T L — kBRI AE P51,
Hib 2 MNP BRZ BREHAT. AL, RATTLHEAHIFH#TY R, XRER KT

i R AE R AN B RIE R h 2 EOE A THA. THRAMBFHE R, 5K
T, SRS A TFEABRTHR. WSS Fok, JhoRh 3, FRHFEENES N
RAERE=ADTHA. Kb, FrERNTRA—DTHA, FrANEE. =A705HRS
HEBAFEE . FIRFAFRS, SRAZHEIRE N h BIHAN TR

— -

ERAE R E o) =Y &Y
\\_;f’//
h:

B 5.15 h=3 sehdca 53]

ER—AHFERE, ATLUER b fE, BT TREMSHGHET. BB h 1, S
rF—IKFBAHEFF -

FIRHF ) — N EER AR, WE— MBI TRERANKRE, BTERTEBIHE L
h AFEREHAT, FEHAKRERDTRAT UERDAZRRE T, S ERIIEELI TR RL
fr BRI o

R A RHE I 8 AT S

01 public static void shellSort(int[] arr) {
02 // BB hE

03 int hi=1;

04 while (h <= arr.length / 3) {

05 h=hk *3 %1

06 }

07 while (h > 0) {

08 for (int i = h; i < arr.length; i++) {
09 if (axr(i] < arrli = h]) {

10 int tmp = arr[i];

11 int j =i - h;

12 while (j >= 0 && arr[j] > tmp) {
13 arr[j + h] = arr[jl:

14 j —= h;

15 }
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16 arr{j) + hl = tmp:
17 }

18 }

19 /] AEHF—hE

20 Hi=/th 1) F 8-

21 }

22 '}

AR 4~6 17, R -DEER h{H, & EXETH/RHAT. 5 8 171 for fEFRH
ATIEIRE N h AT, SRFEFE RS, S h ME (352047) - HE h N 1, BHANFEA
HEF

IREAR, FI/RHAFREREE N A TRARTHT, & TFHEAZ B TELMAH.
U, AR 5 S BRI
01 public static class ShellSortTask implements Runnable {

02 ing 1 = 0;

03 int h = 0

04 CountDownLatch 1;

05

06 public ShellSortTask(int i, int h, CountDownLatch latch) {
07 this.n ~ is

08 this.h = h;

09 this.l = latch;

10 }

11

12 @0verride

13 public void run() {

14 if (arr(i] < arrfi = H}} |
15 int tmp = arr[i];

16 int q = % - he

I while (j >= 0 && arr[j] > tmp) {
18 arrl] + Bl = axrvlil;
19 g == I

20 }

21 arri{j + h] = tmp;

27 }

25 1.countDown () ;

24 }

251

26

©224 o



$£587 FTRAEEZX

27 public static void pShellSort (int[] arr) throws InterruptedException {
28 // WHERAHhE

29 int h = 1;

30 CountDownlatch latch = null;

Sk while (h <= arr.length / 3) {

32 hy=hy a3 e

33 }

34 while (h > 0) {

35 System.out.println("h=" + h);

36 if (h >= 4)

Bl latch = new CountDownLatch (arr.length - h);
38 for (int i = h; i < arr.length; i++) {

39 // EHISEYE

40 if (h >= 4) {

41 pool.execute (new ShellSortTask(i, h, latch));
42 } else {

43 if (arr[i] < arr[i - h]) {

44 int tmp = arr[i];

45 int j =i - h;

46 while (j >= 0 && arr[j] > tmp) {

47 arr[j + h] = arr[j]:

48 3 —= h;

49 }

50 arr(j + h] = tmp;

51 }

52 // System.out.println(Arrays.toString(arr)):;
53 }

54 }

55 /] BRGEHR TR, BT —UHF

56 latch.await () ;

57 /] HEETF—hiE

58 hi= (h = 1) )/ 3;

59 }

60 }

RS o 52 S ShellSortTask 7E N H4T71E45. — 4> ShellSortTask HITE &R HEL & kL UG
PEEA h, SFEAMTHER, FATelseeiFiTik.

NEERI LR R, X B e T E R B pShellSort()7E h KT T 4 MHfd FHIHATHRTE (58
40 17) , BB AL S 48 ANHETF
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BT ESE, HEh BE B S84T) .

59 FHiTEZE: EMRZE

RAEF =P OLIRS, Linus WHNIHFATIEF B 8T R A £ RS w2y Al B R A B 0 H K R
f22 1Al HA WX FPULER B IER, (EM AT LA HIF R T IX AN B A U ) . T
X T EGRAEESR R, BT RETLA DM EERETE. AR, BT EGLE, Bz
BEMZEMLE. SRR ETIEBEE AR, EXE, B AN AR EHE R AR
RF—HE R RIERIFHAT L SE I

FERE G RIER, B —NERERIFIERIEE = ANERE AT R SR M R . anE 5.16 Fras, B
FE A FIAERE B fH3e, HAPHEME A N4IT 25, HFEBAN21T 45, EAMEEE, BEIKE 4
1T 4 FIRIGERE, HEFHFERE AN u RN A F1 B X RAT FI AR KA .

3

| B
| T[] [+ B
A, T 11 SV
— X
- Jﬂ/’?’éd«‘xgzé.f ,4“?(836
VA
A¢I At

Bs5l16 #MtafkTER

IR FEATIFAT IR, —M R AR EIE ST LU A SEREBHT/KFE2E, BRFHEME Al
A2, BEEREHTEESS], B3 T4 Bl M B2, HE, IRATR BB 50X L 746 fE 3k
A, R ITHEE, MEEERIEIEERM A M B MR, E 5.17 s, B T XF 4T
B NG

28, XN UREH#ITH. N TiHE A*BL, JATE LA —F4% A1 1 Bl 47
g, EEFRAMHA TR N AN CDEE T ERZIEEA .
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03
04
05
06
07
08
09
10
34
12
£
14

BH5E FOBEASEZX

| B,
AI Aixgl AH’(Bz

——— E—

AL A;XB, AJXB)— s

v N — "———/—-

B 5.17 ML HTFITTE

X, RAMEA ForkJoin HEZE R SCHUIX N HAT R RAAEZ. AT HEEMETTE, AT
{# Fl jMatrices FFIE#AME, 1ENERETEK TR, Ko, HRHMEZE APLUTT:

Matrix: RF—HRE

MatrixOperator.multiply(Matrix, Matrix): % [ 4 7€

Matrix.row(): 3R735FERI1T 3L

Matrix.getSubMatrix(): K755 FE )T 5 FE
MatrixOperator.horizontalConcatenation(Matrix,Matrix): PN E FEEAT K F iR
MatrixOperator.verticalConcatenation(Matrix,Matrix): 4 4N FE3EAT 22 B 18

AT AR, & X —MTEHI MatrixMulTask. ‘ExEATHEMAHERN TR, RAA
LR (RRLRE EEBOR, T & PR BEATAE 55 20 i

01 public class MatrixMulTask extends RecursiveTask<Matrix> {

Matrix ml;
Matrix m2;
String pos:

public MatrixMulTask (Matrix ml, Matrix m2, String pos) {
this.ml = ml;
this.m2 = m2;
this.pos = pos;

}

@Override
protected Matrix compute() {
//System.out.println (Thread.currentThread () .getId()+":"+Thread.currentThread() .

getName () + " is start");
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e if (ml.rows() <= PMatrixMul.granularity || m2.cols() <= PMatrixMul.granularity) ({
16 Matrix mRe = MatrixOperator.multiply(ml, m2);

1 return mRe;

18 } else {

19 /] WRAR, ARagkeEs IR

20 int rows;

2l rows = ml.rows();

22 [/ TEIRAHE R )

23 Matrix mll = ml.getSubMatrix(l, 1, rows / 2, ml.cols());

24 Matrix ml2 = ml.getSubMatrix(rows / 2 + 1, 1, ml.rows(), ml.cols());

25 /] FFGEREN 53

26 Matrix m21 = m2.getSubMatrix(l, 1, m2.rows(), m2.cols() / 2);

27 Matrix m22 = m2.getSubMatrix (1, m2.cols() / 2 + 1, m2.rows(), m2.cols());
28

29 ArrayList<MatrixMulTask> subTasks = new ArrayList<MatrixMulTask>();

30 MatrixMulTask tmp = null;

31 tmp = new MatrixMulTask (mll, m21, "ml");

32 subTasks.add (tmp) ;

25 tmp = new MatrixMulTask(mll, m22, "m2");

34 subTasks.add (tmp) ;

25 tmp = new MatrixMulTask(ml2, m21, "m3");

36 subTasks.add (tmp) ;

37 tmp = new MatrixMulTask(ml2, m22, "m4");

38 subTasks.add (tmp) ;

39 for (MatrixMulTask t : subTasks) {

40 o forkl)

41 }

42 Map<String, Matrix> matrixMap = new HashMap<String, Matrix>();

43 for (MatrixMulTask t : subTasks) {

44 matrixMap.put (t.pos, t.join()):;

45 }

46 Matrix tmpl = MatrixOperator.horizontalConcatenation (matrixMap.get ("ml"),
matrixMap.get ("m2"));

47 Matrix tmp2 = MatrixOperator.horizontalConcatenation (matrixMap.get ("m3"),
matrixMap.get ("m4"));

48 Matrix reM = MatrixOperator.verticalConcatenation (tmpl, tmp2);

49 return reM;

50 }

ol }

B2

MatrixMulTask 25 H = DNSEHIE, 5 A5E T EHE R, LA LS B T8
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FHFeLE R AL E, B 5.18 FioR.

B 5.18 44X

MatrixMulTask IR 325 & ml Fl m2 RoREFATRAI B ANERE, pos RanIX/NIRFILE R AE
A ML B FTALRIALE, A ml. m2. m3 Al m4 Z5P00Fh. fCRDEE 23~27 1T e XHAE REHEAT
aEl, AFEEFE mll. ml12. m21 A m22 EPUANERE, H e AR &l 5.18 Bras R0
T AT A . 755 3941 17, HHIXETIES. A FEFSREE, 755 42~48 TR FIfY
PUNFERE mly m2y m3 F1 md PEERGHT IR PEE AR A 2R .

G SRAE R KL AR /e B AT IZ ST AN EEAT 2R (38 16 17)
i X AME S5 KT LUR A BT R M IR TIE 5, TR I

01 public static final int granularity=3;

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

03 ForkJoinPool forkJoinPool = new ForkdJoinPool () ;

04 Matrix ml=MatrixFactory.getRandomIntMatrix (300, 300, null);
05 Matrix m2=MatrixFactory.getRandomIntMatrix (300, 300, null);
06 MatrixMulTask task=new MatrixMulTask(ml,m2,null);

07 ForkJoinTask<Matrix> result = forkJoinPool.submit (task);

08 Matrix pr=result.get();

09 System.out.println (pr);

10 }

FIRRRG S 4~5 4T RN B 300%300 FIFEALAERE . #9id5E R i 3F 45 MatrixMulTask 3F
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B HARAE Y ForkJoinPool ZEFEHh. 5 8 17H4T ForkJoinTask.get() /7 12 5 fF H R IF I A &5 H .

510 MEFIFTHBEMIL: ML NIO

Java NIO /& New 10 HIfEI#R, E&—Fhal LA Java 10 FI—EHH 10 Hlil. B8R4 T —
EARET Java FrdE 10 FIHERIENLH]. THSKUE, NIO 5HKRIFLEEM X ER, HE, #H NIO
i AR AT AR K & 2R FE A 2R .

Java NIO T BN A A @E (Channel) FIZMH X (Buffer) « XX 10 FIMZ% 10.
HRIEE. EMX AL 10 7FEX BT H T HEMONE, KR USE K E WS k.
EXE, BEZH—ANEEENAE — FAXMNE 10 KHE.

SHFRRAERIIZE 10 ki, AT Socket HHT M HIIEE ., N TiFRERAT LI BT
ZE P umiER:, BE R R NG —ANE P mEREIT R — AN RN R — X 5
FIN A

5.10.1 ZETF Socket BIBRFZiRBI D ZKIZHER

XH, FEL—AME A Echo R%% 28 461 X T Echo AR% 28, B EIE P — MR,
FHREXAN NS A B IR 145 7% P . XFERIRE R, ERRERN RS, NT 5K
REAThRE, IRSTEHIER T EA — B e Socket LIEHLMHI. [E, XA Echo %G BIEHES
KT Kbk, RIANEMIFZEF AN REGEHREEYS], KEAHAANT ZHRL
55 LR B TRE T 0G| RGHIE Ko

ke 55 i Ao 2 AR AT Wb BRI I 5 K B, Al 5.19 B

Tz |

E > e T "
Fay i \ Sochet —> R
el Y ket —> AR

B 519 2E824RSE5%
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HR 55 8% 22 NG — AN B PR fE F — AR R ANBT AR 4O R ORI AN P i R 55
FIRF, RN7THEZEPERE, RFHFLSHIMET —DIRE LR

THEAARSER 7 XA RS
01 public class MultiThreadEchoServer ({
02 private static ExecutorService tp=Executors.newCachedThreadPool ():
03 static class HandleMsg implements Runnable{
04 Socket clientSocket;
05 public HandleMsg (Socket clientSocket) {
06 this.clientSocket=clientSocket;
07 }
08
09 public void run() {
10 BufferedReader is =null;
18 PrintWriter os = null;
12 sk
13
14 is = new BufferedReader (new InputStreamReader (clientSocket.getInputStream()));:
15 os = new PrintWriter(clientSocket.getOutputStream(), true);
16 // M InputStream HHEEIE i AEMEHE
17 String inputLine = null;
18 long b=System.currentTimeMillis();
19 while ((inputline = is.readLine()) !'= null) {
20 os.println(inputLine);
21 }
22 long e=System.currentTimeMillis () ;
23 System.out.println("spend:"+ (e-b)+"ms");
24 } catch (IOException e) {
25 e.printStackTrace() ;
26 }finally{
27 try {
28 if (is!=null)is.close()
29 if (os!=null)os.close() ;
30 clientSocket.close();
31 } catch (IOException e) {
32 e.printStackTrace () ;
38 }
34 }
35 }
36 }
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L public static void main (String args[]) ({

38 ServerSocket echoServer = null;

39 Socket clientSocket = null;

40 LEY o

41 echoServer = new ServerSocket (8000) ;

42 } catch (IOException e) ({

43 System.out.println(e);

44 }

45 while (true) ({

46 try {

47 clientSocket = echoServer.accept () :

48 System.out.println (clientSocket.getRemoteSocketAddress() + " connect!");
49 tp.execute (new HandleMsg (clientSocket));
50 } catech (IOException e) |

5l System.out.println(e);

B }

53 }

54 }

ol

8247, BAMER 7 — DR R — A& ik, 5 3~33 17, & X J HandleMsg
LFE, BN Socket MAETT K, B HITSS R IEHUX AN Socket 1A A IH H kTR E,
R, AESS5Em, 27 i Soceket MM IEH <M. HA S 23 47, SiitIft 745 imek
FRAEFE— R ;i i SR BT A8 2% Rt (8] CRLAE R IR A B S E AR I (8] o EZRAR main 1) %
fERIEAE 8000 i 1 EHHATERF. —EAMME P imiEs:, EMRE XN EREA# HandleMsg
LRFEHHAT IO T (56 47~4917)

Xt R — TR ERENRES AL ONE . CRRR SR, AR SRR RETEE N,
ATLAR B2 SRR P um g, FIR R AR RS SR b, Bt AT BLSE aF b f F 2 4% CPU,

BT IERFES, KRB U PR B

01 public static void main(String[] args) throws IOException {
02 Socket client = null;

03 PrintWriter writer = null;

04 BufferedReader reader = null;

05 ey o

06 client = new Socket();

a7 client.connect (new InetSocketAddress("localhost", 8000));
08 writer = new PrintWriter(client.getOutputStream(), true);
09 writer.println("Hello!");
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10 writer.flush();

i

12 reader = new BufferedReader (new InputStreamReader (client.getInputStream()));
13 System.out.println("from server: " + reader.readLine());
14 } catch (UnknownHostException e) {

15 e.printStackTrace();

16 } catch (IOException e) {

17 e.printStackTrace();

18 } finally {

19 if (writer != null)

20 writer.close();

23 if (reader != null)

22 reader.close();

23 if (client != null)

24 client.close();

25 }

26 }

FRARRSTESS 747, EHE T RS AR 8000 Wi M, FHRIXFRFEH . BEES 1217, HBUR
AR B (5 B AT

AR, X B LR RS ST AR ARBEFER . W THRSEHMARGR, XK
AICMREF T AR, HE, WMRRBLLRIFEF TEREMER, #y»SsE X AR — A E
K R—HAEME Tik CPU #AT 10 5. N THEHMX— ., ERNE—F I
B 7

01 public class HeavySocketClient ({

02 private static ExecutorService tp=Executors.newCachedThreadPool ();
03 private static final int sleep time=1000%1000*1000;

04 public static class EchoClient implements Runnable{

05 public void run() {

06 Socket client = null;

07 PrintWriter writer = null;

08 BufferedReader reader = null;

09 try |

10 client = new Socket();

3ol client.connect (new InetSocketAddress("localhost™, 8000));
12 writer = new PrintWriter(client.getOutputStream(), true);
I3 writer.print ("H");

14 LockSupport .parkNanos (sleep time);

15 writer.print ("e");
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16 LockSupport .parkNanos (sleep time);
1 writer.print (11");

18 LockSupport.parkNanos (sleep time);
19 wWriter.print("l');

20 LockSupport .parkNanos (sleep time);
2 wricer.print (Yo" );

22 LockSupport.parkNanos (sleep time);
23 writer,print("1"%);

24 LockSupport.parkNanos (sleep time);
25 writer.println();

26 writer.flush();

2

28 reader = new BufferedReader (new InputStreamReader (client.getInputStream()));
29 System.out.println ("from server: " + reader.readLine());
30 } catch (UnknownHostException e) ({

) e.printStackTrace() ;

32 } catch (IOException e) ({

33 e.printStackTrace();

34 } finally {

35 try {

36 if (writer != null)

37 writer.close();

38 if (reader != null)

29 reader.close();

40 if (cliepnt !'= null)

41 client.close();

42 } catch (IOException e) {

43 }

44 }

45 }

46 }

47 public static void main(String[] args) throws IOException {
48 EchoClient ec=new EchoClient();

49 forlint i=0:i<T07144)

50 tp.execute (ec) ;

bi }

52}

ERAREGE T — NN, T T 10 IIER (58 49~50 778 10 LR . &
—RIE RS9 8000 ¥ . ERHERINGE, SHRS#HIE “Hello!” 48 (5 13~26 17) ,
HREX—KZHEF, BHrma @it iraml, SR8 — MR, ZEHT 1 DR,
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i, BALREFFEE 6.
T Ig 2 LA MRS A A _LiR % . IR 554 dm O AR - HH 40 F

spend: 6000ms
spend: 6000ms
spend: 6000ms
spend: 6001ms
spend: 6002ms
spend: 6002ms
spend: 6002ms
spend: 6002ms
spend: 6003ms
spend: 6003ms

AUER, XTRS R, F—MERELGERNEHE 6 BEL. ZREZEMR, BN
AR A ELBAR BN, &P REEACIEEE (R LTRE —MIZENMZIRE)
R IR FERTET T A DEFRFRSA]

AT LLAAE—F, RRS S E LT RBRIERERE, BMERMBMEXEHERE 7R
FERH R, B ARFImEEBAEN I KEER S RBER D . R, WRIRSGSERE
RETRPRHIALEE —IRTER, ABAHAXTHI, ERIFHKEESIBRE LT

FERXANREI T, RFHEEERZTUE, FARFNERS A 2 DEERES, X
U FEIA IR LR ARAES47 10 T E . ik FEIZF #) CPU HFFWIURMAIMLS 10 BRIEFAGH
BT H. o, BATRARFTLME—ANJ5ik, FFRZE 10 BISFfr i A] MERAE o 70 B t SR e ?

5.10.2 £/ NIO #1TM & 4mis

] Java £ NIO #f AJ LAKs BT R48 10 5547 i [R] Ak 55 Ab B 20 2 h B L R . R4 NIO
A4, BRI TERE?

BT NIO, BATHE e ERELE NIO H i) — A KB4 Channel GEIE) . Channel A £
KT, — Channel 7] LLFT LB & 4% Socket Xt . 415 Channel X1 % — Soceket,
B AAEIXAS Channel FEHHE, #EF T 17 Socket 5 NH#E .

F1 Channel — #2f# FH 1) 54— EEH A7 & Buffer. KK AT LA 1 Buffer H MR AR
— ANRFEX R E G byte $4H . BE T B3 L Buffer (XA BEM Channel £ H (B A H
HHD .

A HM—/~5 Channel Z V]2 Selector (iE#4%) . 7 Channel FIARZ LI+, H—A
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SelectableChannel SZHR, Foma]#kZH0EE. (£ —/ SelectableChannel #B7] A H M
Fl|— Selector H1. IXFE, XA Channel FiAEH: Selector FTEH . Mi— Selector A AEFE LA
SelectableChannel. 34 SelectableChannel FI¥(#E#E S UFET, Selector FEHEFEEN, [EFLD
ZUERIFHIEIE . 1 SocketChannel #i#2& SelectableChannel f1—#. FHit, B T WA 5.20

B2 .
241

I
elossr

Selogtable Chomne{ SeloarbleChonnet

B 5.20 Selector #= Channel

KEATLLESR], — Selector A] LA —MEFZH T E B, M —1 SocketChannel M| a] BAFRIR
—AE Pk, FHXMARE - ERERDBERE, REEXEE P ImEERNEHE. 35
&P E RN BAR A S TR, Selector 24T HFFRE (AidELF, FHTEH Selector AL
TR R ER) , —BH (L —A SocketChannel #E 47 7 #4%, Selector Ht At B 15 E]iE
A1, FREVEIE AT A HE .

TH#LLIRATA NIO KEFMIEX L LFER Echo iR &25E !
Bk, BINFEE L — Selector FILLFEH:

private Selector selector;
private ExecutorService tp=Executors.newCachedThreadPool ();

Hr, selector TP B MR ERE . LM tp AT —ANE P imdt TN AL,
F—MEREB2ZIEAEER KRR T LR A,

NIRRT IRSH/LEE —NE P LR T /06, XBEEFEE L — NS
HERHIK:
public static Map<Socket,Long> time stat=new HashMap<Socket,Long>(10240);

ERTSIHER—1 Socket LIERMIAT[E], time stat i) key A Socket, value Bt [E & (AT
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PLiC SR AR IF 4T (6] o
FHETT LAKRE — T NIO IR %25 (198 004X FS, T I A startServer() /714 H T /3 3 NIO Server:

01 private void startServer() throws Exception {

02 selector = SelectorProvider.provider () .openSelector ();
03 ServerSocketChannel ssc = ServerSocketChannel.open();
04 ssc.configureBlocking(false);

05

06 InetSocketAddress isa = new InetSocketAddress (InetAddress.getLocalHost(), 8000);
07 InetSocketAddress isa = new InetSocketAddress(8000);

08 ssc.socket () .bind(isa)-;

09

10 SelectionKey acceptKey = ssc.register(selector, SelectionKey.OP ACCEPT);

e

12 fors ()

13 selector.select();

14 Set readyKeys = selector.selectedKeys();

15 Iterator i = readyKeys.iterator():

16 long e=0;

17 while (i.hasNext()) {

18 SelectionKey sk = (SelectionKey) i.next();

19 i.remove () ;

20

21 if (sk.isAcceptable()) {

22 doAccept (sk) 7

23 }

24 else if (sk.isValid() && sk.isReadable()) {

25 if (!time stat.containsKey (((SocketChannel)sk.channel()) .socket()))
26 time stat.put (((SocketChannel)sk.channel()).socket(),
27 System.currentTimeMillis()):

28 doRead (sk) ;

29 }

30 else if (sk.isValid() && sk.isWritable()) {

31 doWrite (sk) ;

32 e=System.currentTimeMillis();

33 long b=time stat.remove (((SocketChannel)sk.channel()).socket());
34 System.out.println ("spend: "+ (e-b)+"ms") ;

35 }

36 }

37 }

38 }
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EIRARRDEE 2 47, WL HEEIRE A Selector XM HRHISLR. B 3 AT, RBRRRS I
i SocketChannel SEfl. %5 4 17, #3iX4 SocketChannel ¥ B AIEPHZEM A . PR, Channel
AT LMBAE GE T Socket FRFEHL IR ZE M5 X T (BFEX B, B F1ikH TAEFEFPH AR,
XA T, HATA LA Channel FEMHERMEBHIEMF, Jf BAEBGEHES TR, [RLEL
WA, BEE, B 6~8 [T T DZEE, XA Channel 8% /£ 8000 ¥ H

10 17, XA ServerSocketChannel 4F5EF| Selector b, FFEM EESERHIH 6] A
Accept. XFE, Selector FAENIX A Channel RS T - 24 Selector K FL ServerSocketChannel A #7
K125 P i iE BT, L2 iE%0 ServerSocketChannel #EATACEE. J7i%k register() AR [EI{E 2 —
SelectionKey, SelectionKey #F7~— X} Selector #1 Channel A% % . 24 Channel ¥/ F] Selector |
B, SRS THESL T E RIS K AR, A4 SelectionKey Hi2IX N3], 24 Selector Bi# Channel
AR, BTN R SelectionKey Hit 2R 5K

81237 {TR—ALFHEH, ENEEEFTHMEFR-TREMNEHE.

B 13 17K select)HiER—MEE T E. MRYERAEFABBEREST, CHReSEF. —
HEHETE, ©iiaRE. ERREELCEHEEMER SelectionKey HIEE . X HH HH
K5 2R

14 1TIREUIPLeE & U7 1Y SelectionKey. [FA Selector [Fif A% A Channel iR%, HitE
ZUER K] Channel BB AJRERZ . UL, XBEBIKEARR—NES. BRX /I HMESE
&5, B TFHMEETXNMES, BNEEFTE R Channel 24 .

B IS ITHRBZNMEESREREE. B 17 17EHERBEIENES. F 18 TIRIEERISIR
B—ES W SelectionKey SEH .

F19THEXANTTERR! AR, XN EFEE, SNHSERLHEMFER SelectionKey.
LR AR 58— SelectionKey &, FFH MES NI .

21 7AW 48T SelectionKey AT{XZR ) Channel /& % 7E Acceptable R7, WHEZ, AT
P R (BUAT doAccept() 715D -

55 24 1T HIWT Channel 2T ELF AISE T, AUREMHITER (doRead)5¥5) « XENT
Giit RGAL G —/NEREIRR], TE2E 25~27 1710 T 7 BB 2 B A0 — s e 8K .

30 [THBHEE R THSGHITE . MREMHITEN (doWrite)/77%) » RN EEB A5
e, WAESREURT RO AR, M A FRIX A Socket HEEHIFERT .
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TE T RS BAARE L S, FPRAEBRAIMNAEE T, #3— FIINEEFER P EEI.
B 56 e doAcceptO ik, EE5 R imE LER:

01 private void doAccept (SelectionKey sk) {

02 ServerSocketChannel server = (ServerSocketChannel) sk.channel();

03 SocketChannel clientChannel;

04 try {

05 clientChannel = server.accept();

06 clientChannel.configureBlocking (false) ;

07

08 // Register this channel for reading.

09 SelectionKey clientKey = clientChannel.register (selector, SelectionKey.OP READ);
10 // Allocate an EchoClient instance and attach it to this selection key.

11 EchoClient echoClient = new EchoClient () ;

i2 clientKey.attach (echoClient) ;

a3 .

14 InetAddress clientAddress = clientChannel.socket () .getInetAddress();

15 System.out.println("Accepted connection from " + clientAddress.getHostAddress() + ".");
16 } catch (Exception e) {

17 System.out.println("Failed to accept new client.");

18 e.printStackTrace():

19 }

20 }

1 Socket WARIRAEAML, UH — MR UERBEANR, #af —NFH Channel F=4ER
RiXANERE. FRRIEE 51T, A clientChannel SR RMZE A B EHEE. 617, ¥
iXA> Channel . B AAEPHZEMRER, R ERRAEERL 10 5, @AM LKL
EEHN.

99 TIRKHEE, BEROHAERUE Channel VEM $| selector i #48 |, -2 F Selector, FINAE
X% (OP_READ) #{EREI4HER. XFE, 24 Selector KPLIXAS Channel D& HERIFIERT, ALY
SAE—NEA.

FBIATHRE AN REF, —4 EchoClient ELFIREK—NEFim. EF 1217, RITEZX
AN P L BE A, BRNEIR AR N EHER) SelectionKey . IXFETE A ERE R AT T 72
o, FRATER AT AL ZIX A EchoClient SE41.

EchoClient )5 AR, EEE T A, RELERERZLXNEHBEE R,
XA, HEATEIER, R EM outq X R uRENA .

class EchoClient {
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private LinkedList<ByteBuffer> outq;

EchoClient () {
outqg = new LinkedList<ByteBuffer>();

}

public LinkedList<ByteBuffer> getOutputQueue() {
return outg;

}

public void enqueue (ByteBuffer bb) {
outqg.addFirst (bb) ;

THRE— T HI— N EER 7L doRead(). 25 Channel 7] DL, doRead() 5k &4
i}ﬁﬂq o
01 private void doRead(SelectionKey sk) {
02 SocketChannel channel = (SocketChannel) sk.channel():;

03 ByteBuffer bb = ByteBuffer.allocate(8192);
04 int len;

05

06 try i

07 len = channel.read (bb) ;
08 if (len < 8) {

09 disconnect (sk) ;

10 return;

i }

12 } catch (Exception e) {

13 System.out.printin("Failed to read from client.");
14 e.printStackTrace () ;

L5 disconnect (sk) ;

16 return;

17 }

18

19 bb. flip();
20 tp.execute (new HandleMsg (sk,bb)) ;
2l

J717: doRead)#YX—1™ SelectionKey Sk, i#idiXA SelectionKey F] LA E! 4 /i 1 %% 2 i
Channel (3 217) o 7EIXH, IRATHES SK FEM X ISR, i B EHE /7 HAE2 & bb
O 74T o EBREUERG, EESWX, AEIEAEMES (B 1917) .

ARG, BATSEIE IR E R, BRATHEME RS R, M T4
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HEAT U AL (35 20 4T) o IXRE, WA ERAERE 2%, BARTE AR ZRRE Rt AT, A EH
FEAT IR R LFE
HandleMsg )52 Bt 1R {7 5.

01 class HandleMsg implements Runnable{

02 SelectionKey sk;

03 ByteBuffer bb;

04 public HandleMsg (SelectionKey sk,ByteBuffer bb) {

05 this.sk=sk;
06 this.bb=bb;
07 }

08 @Override
09 public void run() {

10 EchoClient echoClient = (EchoClient) sk.attachment();

11 echoClient.enqueue (bb) ;

12 sk.interestOps (SelectionKey.OP READ | SelectionKey.OP WRITE);
13 / /5838 selector JLEJIR[E]

14 selector.wakeup() ;

15 }

16 }

AR ACHT, T R B B B 5RO\ EchoClient (IR (&5 11 47) » W FHELIE %
W, B PAEIX BT AT

BRI ARG, AT A4S RIS R i, Kb, 5 iy am i iy B3,
# 5#E (OP_WRITE) tHE BB HA4HTIRAS (55 1217) « XFEBRIEHEE T SN,
A REIE AR R .

G NERVE(H ] doWrite() BR HUSLFR -

01 private void doWrite(SelectionKey sk) {

02 SocketChannel channel = (SocketChannel) sk.channel();

03 EchoClient echoClient = (EchoClient) sk.attachment();

04 LinkedList<ByteBuffer> outg = echoClient.getOutputQueue () ;

05

06 ByteBuffer bb = outg.getlLast();
07 try {

08 int len = channel.write (bb);
09 if (len == -1) {

10 disconnect (sk) ;

11 return;
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12 }

13

14 if (bb.remaining() == 0) ({

15 // The buffer was completely written, remove it.
16 outqg.removelast () ;

17 }

18 } catch (Exception e) {

19 System.out.println ("Failed to write to client.");
20 e.printStackTrace () ;

21 disconnect (sk) ;

22 }

23

24 if (outq.size() == 0) {

25 sk.interestOps (SelectionKey.OP READ) ;

26 }

27 }

PR doWrite)tH UL — SelectionKey, 48R4 Xt—AN& FimRit, XA~ SelectionKey 5E
B F1 doRead)ZE FH SelectionKey &[] —/~. [k, iHid SelectionKey FATH AT LATEIX A~
e 3L = EchoClient 2. iS5 3~4 17, FATHUS EchoClient SE LA K & (KK IE N 751
F. BT, RAYVIRIH TR, HEEEHE i, 3 8 THITERIEIE. WREIHMRILTEM,
MBRREMEFNSR GE161T) .

7F doWrite)H Ee EE [, M 2HA 5 ZB& 2 7E 2 HEHE K& s (HELZ outq K
R0, FEESHMA (OP_WRITE) WEMEBHEREFBER 52517 . WRAXAM,
K Channel & IF 5K, #LRPAT doWrite() k. MEPs b, R EEIES, XERZE
AEFM. FHi, IMREREZE.

EEBRAIEEN B T EERZ AT, BUE XA NIO k55 88K AL —15 b % P15 1Y
riel. FRER, R EIETORIT 6 B8, A RETER—IRIHBRIKIE, AR NIO BARJE,
IR % D £ AR T LA B 2 /0 I TR R AL BRIX LETE SR IB ? 25380 F -

spend: 2ms
spend: 2ms
spend: 2ms
spend: 2ms
spend: 3ms
spend: 3ms
spend: Oms
spend: Oms

®© 242



#5658 HTRASHAZA

spend:2ms
spend: 3ms

A AE R, EfEH NIO BARJE, BIMEER iR il T MEEREIR, ARSIk
F5 4 AR A K 1) L

5.10.3 {£H NIO KEWE Fim
FERTTET MR BI, AL Socket FufE KA B IRATIIZE F3m, A NIO REIARF I 5K
br_L, @ NIO thAT AR F . X B, BATEER— A NIO 818% P wmisl 1.
FHE IR 5 28 K0, BB E 2 Selector. Channel Hl SelectionKey

5, BATHE E4UE1L Selector A1 Channel:

01 private Selector selector;

02 public void init(String ip, int port) throws IOException {
03 SocketChannel channel = SocketChannel.open();

04 channel.configureBlocking (false) ;

05 this.selector = SelectorProvider.provider () .openSelector() ;
06 channel .connect (new InetSocketAddress(ip, port));

07 channel.register (selector, SelectionKey.OP CONNECT) ;

08 }

RIS 3 17, BIE —A> SocketChannel 3L, Fix B NAEMHERBI . 2 5701 T —1
Selector. 2% 6 4T, ¥4 SocketChannel 4§ 7€ #] Socket L. BT 247 Channel ZIFFHER), E Ik,
connect() /7 VIR BN, EREFA— BB, ERLEMEHRXAEEN, EHEMH
finishConnect() B K#iih. 25 7 17, KFiXA> Channel F1 Selector #4748, FFiEM T BB S
1€ A% (OP_CONNECT) .

VIR TE G, BURTERF M B RATE

01 public void working() throws IOException {
02 while (true) {

03 if (!selector.isOpen())

04 break;

05 selector.select () ;

06 Iterator<SelectionKey> ite = this.selector.selectedKeys () .iterator();
07 while (ite.hasNext()) {

08 SelectionKey key = ite.next();

09 ite.remove () ;

10 /] EEEEERE
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1 if (key.isConnectable()) {

12 connect (key) ;

13 } else if (key.isReadable()) ({
14 read (key) ;

15 }

16 }

ik }

18

7 FRAREGH, 5 4738 5T Selector 153 CAHERIFIIEMF. R MURT G T FHHHES
e, XHESSHIE., X BB EI AR S IR R, EEAEHAN Y, HhER
INEERERLZE Y Connct 4 (1 connect()RR HALHE) LA K FNEIE ALK Read F4F (HH read()
PR FE)

BRI connect() I SEILUTT

01 public void connect (SelectionKey key) throws IOException {
02 SocketChannel channel = (SocketChannel) key.channel();

03  // WRIEFAEER, Nk

04 if (channel.isConnectionPending()) ({

05 channel . finishConnect () ;

06 }

07 channel .configureBlocking (false) ;

08 channel .write (ByteBuffer.wrap (new String("hello server!\r\n")
09 .getBytes()));

10 channel.register (this.selector, SelectionKey.OP READ);

11}

IR connect() R FEIL SelectionKey 1E N HZH. 5 4~6 17, THAHAMEREZR LS
BN, WHREA, WA finishConnect()5¢ il iEH: . RS, M Channel 5 ANEHE, RN
FEM A R EOGEBR I HEE G 104T)

24 Channel AJBEERf, S3AT read() /7%, #HAT B UL

01 public void read(SelectionKey key) throws IOException {
02 SocketChannel channel = (SocketChannel) key.channel();
03 // SUEEEIIZHX

04 ByteBuffer buffer = ByteBuffer.allocate(100);

05 channel.read (buffer) ;

06 byte[] data = buffer.array();

87 String msg = new String(data) .trim();

08 System.out.println ("B FRKENER: " + nsg);
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09 channel.close();
10 key.selector() .close() s
el s

FiR read BB E LB T 100 FHHIEMX (5 417) , #3E M Channel HEEEUEE, JF
BHATENEES S £ H&J5, <M Channel 1 Selector.

511 ERT7THIEBEMHEK: AIO

AIO &5 10 455, B Asynchronized. B4R NIO 7EM 4 #4EH, 24 T AEFHZERI A%,
B NIO [ 10 17 NIERFZE . X NIO Kif, FANMFEERLE 10 BIEHES IR, 15
A, BE XN RAE BT T 10 84E, 10 BfEAFERFEZ K.

BEXF ATO SR, ME#E T —2, EARTE 10 #E&IFN @ ML, MEE 10 #/E2
Z5ei)a, MRS HEM. Fit, AIO BTEEASHER. HE, AT EERKEEERN
—ANEE R R, A 10 BEREUE, ARG HBfK .

NI, FokEid AIO SRSEH—AME #L.AT EchoServer PAK XY B A2 7 i o

5.11.1 AIQO EchoServer B3£I}

S5 10 FE[FH R AiEIE (AsynchronousServerSocketChannel) :

public final static int PORT = 8000;
private AsynchronousServerSocketChannel server;
public AIOEchoServer () throws IOException {
server = AsynchronousServerSocketChannel.open () .bind(new InetSocketAddress (PORT)) ;

}

ERARAEEEE T 8000 i O A HRS #xum T, FHAFH AsynchronousServerSocketChannel 535
Channel {E RS 28, RN server.

FRATIE FHIXA server SRBEAT 2P i B SR A L«

01 public void start () throws InterruptedException, ExecutionException, TimeoutException {
02 System.out.println("Server listen on " + PORT);

03 /AEMEAEERE AR

04 server.accept (null, new CompletionHandler<AsynchronousSocketChannel, Object>() ({
05 final ByteBuffer buffer = ByteBuffer.allocate(1024);
06 public void completed (AsynchronousSocketChannel result, Object attachment) {
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07 System.out.println(Thread.currentThread () .getName ());
08 Future<Integer> writeResult=null;

09 try- |

10 buffer.clear();

11 result.read (buffer) .get (100, TimeUnit.SECONDS) ;
12 buffer.flip():

13 writeResult=result.write (buffer);

14 } catch (InterruptedException | ExecutionException e) {
15 e.printStackTrace();

16 } catch (TimeoutException e) {

17 e.printStackTrace() ;

18 } finally {

19 try {

20 server.accept (null, this);

21 writeResult.get();

22 result.close();

23 } catch (Exception e) {

24 System.out.println(e.toString());

29 }

26 1

27 }

28

29 @Override

30 public void failed(Throwable exc, Object attachment) ({
31 System.out.println("failed: " + exc);

32 }

33 ¥

34 }

LR LK statO 7 ETF S T RS 38 [ERERNR, XNHIER T8 2 THRATENEA) 4t
HiEH T —1 K% server.accept(). ZJ5, PREFIFI— KHEAD R E2XN RS

AsynchronousServerSocketChannel.accept() /7 iA=L BliR [B] . BEHASER HHHE S b
Bk, 7fEIXBAERM accept) LML A

public final <A> void accept (A attachment,
CompletionHandler<AsynchronousSocketChannel, ? super A> handler)

ERE—NSHER—DHRE, TUARERERR, (AR LS04 FE NG 5L 5 B 2 mT LL
HEER, BE2ERLEAF, 1£i84 handler. ERIE NS Z CompletionHandler ¥ [1.
EANEOFBHAN
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void completed(V result, A attachment);
void failed(Throwable exc, A attachment);

XA F7 53 HIAE 75 B AE accept() I B A SR 45 (11 .

[ . AsynchronousServerSocketChannel.accept()3EFr_Ef8 T B4, 58 — & K8 accept iH 3K,
HIRR G UFF A TG 0 T o 55—, M CompletionHandler 3261, %1FR%, — BB R 4
BISRIER:, WRIhiER, #E#4T CompletionHandler. completed() /77%; IR ERERM, #H3:
4T CompletionHandler. failed() /7%

FrLL, server.accept)HiEANSHE, B4 HIRMEL

T, K54 —F CompletionHandler. completed()fJSEF . 4 completed P ATH, BkE
CEERFmBEET . £58 11 17, FH read0 FEEZREFAHHE. XBEEER,
AsynchronousSocketChannel.read() 5 VAt 2 7 F 1), BAEHREANSFFFLIGER T BiRE,
RSLAMIR[E], IR B4R A —A Future, [FIiX B2 Future S MAIN . N T REHE,
RAEX B EREA Future.get)/77%, #ATER, BXNRPHETR T B Hik. Hik, EH
1 ATHITERE, B ERR L TR T .

ZJE, BEHRRESEim 5F 1317) . XEIAHKZ AsynchronousSocketChannel.write()
Fite BANTEAZERBELEHS %, HERERER., R, EiREHKEZ Future X £,

WB2ZJE, 5 2017, IRSFHBIAT T DB imERE R AER . FRSCH 48T E7EALE % P
MR, BAERMHZ AT, BAMIRZATH writeOBRIECL5E MK, Eit, {#H Future.get()7y ik
TS (B 211D .

FETXR, BMNAFTEEFZRETH AR start) A ER AT A EARS 28 T -

01 public static void main(String args[]) throws Exception {
02 new AIQEchoServer () .start();

03 // XBETUALECHITA

04 while (true) {

05 Thread.sleep(1000) ;

06 }

07 }

RIS 217, A startO A VAT B IRS 28 {EET start() /7 v B AE I RI#0 2 75 7
Ft S BiRE, EIFNMRPLETEIRFESHATER. F, WREEREFEFHIT, 2 4-6
ITHREFEARLTER . B, 7 santO7EERE, FEFFRIR, BFCLETTR,
FERERERE.

® 247 o



stk Java & AREFRLT

5.11.2 AIO Echo & PifsEif

RS sz, RAVEH Future.get) 7B R B AN T — AN FP %R, E£F i
S L, FRADR A S50 Bl SE B :

01 public class AIOClient {

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

03 final AsynchronousSocketChannel client = AsynchronousSocketChannel.open();

04 client.connect (new InetSocketAddress ("localhost™, 8000), null, new CompletionHandler<Void,
Object>() |{

05 @Override

06 public void completed(Void result, Object attachment) ({

07 client.write (ByteBuffer.wrap("Hello!".getBytes()), null, new CompletionHandler<Integer,
Object>() {

08 @Override

09 public void completed (Integer result, Object attachment) {

10 try {

11 ByteBuffer buffer = ByteBuffer.allocate (1024);

12 client.read (buffer,buffer,new CompletionHandler<Integer, ByteBuffer>() {
13 @Override

14 public void completed (Integer result, ByteBuffer buffer) {
15 buffer.flip():

16 System.out.println(new String(buffer.array())):

17 Ty

18 client.close() ;

19 } catch (IOException e) {

20 e.printStackTrace() ;

21 }

22 }

23 @Override

24 public void failed(Throwable exc, ByteBuffer attachment) {
25 }

26 b

27 } catch (Exception e) {

28 e.printStackTrace();

29 }

30 }

33 @Override

32 public void failed(Throwable exc, Object attachment) {

33 }

34 1)
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35 }

36 °  Q@Override :

37 public void failed(Throwable exc, Object attachment) {
38 }

39 b

40 /(BT ELBED LR, KBS LRE AR

41 Thread.sleep(1000);

42 }

431

EHE# AlO & amAERKRAERK, ELbr ERAE=1TER.

FE—AERIAE 3 17, FTIF AsynchronousSocketChannel #iE . 2 —/MEARH 4~39 1T,
EiLE PR RERE MRS, HEM T —RINEH. B=MEARSE 41 17, EEEHITS
o B 2 MEAGEREKRRBRK, BREZERFIHN, FHLLSBIRE, HFAFHAEERE
BAEMERET . RAHITER, Bhme D LRE, WMIGESRETET.

B 417, B wmAETNGER, HEM T ERERINEEE K $ CompletionHandler<Void,
Object>. RFEEMING, MEHNRIEE 717, B 7THTHEESAN, MRS mHAEHIE. X
MEREBRRESH, SRIER. EANERE, SEHEHED CompletionHandler<Integer,
Object>, HEAZE 10 17. 2B 10 1THF4R, #ERFATHIR LI, MIRFwmiLIESHHHE. SR,
2 12 1T read() B HUH RS2 BLR [B1 /), sRIDEEEUATE #¥E /5 » 2 [l CompletionHandler<Integer,
ByteBuffer>#: [, BN 1517, fE5 15~16 17, FTENEWEIHEE .

512 SZ3CEk

® 152k disruptor FIMEAEMIR
© https://github.com/LMAX-Exchange/disruptor/wiki/Performance-Results
® disruptor f]/MgIlF
© https://github.com/LMAX-Exchange/disruptor/wiki/Getting-Started
o PhILERIRGI
© http://mechanical-sympathy.blogspot.jp/2011/07/false-sharing.html
* HRIFMTHFHIE TR
© The Art of Concurrency: A Thread Monkey's Guide to Writing Parallel Applications
> HRHBIEZAR Clay Brebears #

o —EHIR NIO MK HmIZHHEE
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° http://weixiaolu.iteye.com/blog/1479656
* 3% NIO Buffer F{#

°© http://www.uucode.net/201504/nio0_buffer

° http://www.uucode.net/201504/buffer operations

° http://www.uucode.net/201504/nio_buffer channel
* HXAIOHI—RAITT

° http://www.iteye.com/topic/1113611
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Java 8 5%

2014 4, Oracle KA T Java 8 FThRA. X T Java Kifi, XBRE—NMRAAF BEEE LI
A, ERFENSCEERMEN T BEAFENTIRE. MEATRY, Java &L AKLMHHE, the
R RBENH T, SOZEE Java BB EE . RN EAER KBEROABITHR, K
S — L F) 2 WARAIThEE, LAET Java BFERITKH. B, X—VPKAE Java 8 #8KE 5
A EIER.

PERE R, BRBEREmE S AT EEH A KKKRR, ROCFANIZEZXRRLE. HE,
7E Java 8 HHIGM— L 5IRITAHCH APL, A ULREA SRR EEI, N7 BB R K E i
BfRIX TR, WM EMA AT Java 8 IR EAHRE

6.1 Java 8 RIERE X wmIZHE T

bR B 12 5 1 (A0 R A B T AE BB A F B LA T, AR, REFRENH—
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TR B AR 5 TH Xt SR BB — Sy A= 57

6.1.1 EBVEA—FLR

EEBRBEN—FARXAER, IERMNERE T -HEEFEHNELEMIES
JavaScript, HH{E AKX EEA A4 JavaScript FAR H B X LR RHAESE, Fid, Bt
ARBTFROEAN R EL, MRFER, FETUIEESFER@ANRES, BaTlEe
YIERBEIES, B, M2 AZEES, TREMSE.

I RARAEA jQuery, VRATRES4H AN T BIAAD:

$ ("button") .click (function () {
$("1i") .each (function () {
alert ($ (this) .text ())
P
1

ERXE ecachORBMSH, ZR—NELRE, EEHFAN L TR, S#E LS
MXAENE. BRHEASHERE R RE XRRBEAERENFFEZ —.

HREEF I RB:

function f1(){
var n=1;
function f£2() {
alert(n);

}

return £2;

}

var result=£fl();
result(); // 1

X2 —B JavaScript f0i%. ZEXBAEH, EREE A FREME, SiRE TR 2. &
BI5E 2 17, REIR) 2 REFHFREL result, SCFF_E, BERTH result B2 — A%, I Higm 2.
Xt result K1, BSFTEI n B1E.

BRI LME R RSP R RR EME, tRRHREN EER S

6.1.2 Z&ElERA
RERIRIE TR R BB AR S, B TS W TREES, BEH T RESMNEHRE.
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Wi, BECERALRE, BETE-ALRRE. RERGEAN, BRI R %R
B, TOER, DR REEEERERRE MRS, MRGHIES, RATTH
TR M 97 2 R A B RS AR, i RS R VAR ER B 2 I AT A 1. SR B O
BREL, BLRIRITBAR LI RRE 2B E BT, B, TR 2
.
A BASKIEREG IR A RIIB G E—RERLARFEEE, AIKTL
FRBEA BB IERA, BT RBR B, BABKRT AK
Foif EESS, TABIRINME L, IATHRISHI 1S,

IRT, SEEKITENE R SRR EMA IR, EOY RS2 7 ZRIEE BB EEK, F
i, M2 MR EERE AR Ed L ERRHITH. WREEFEIERERM LI, B
PRENRAER O FE. B, KRB gIEES, W Clojure 5, A SLVFAIME M KIFFLE.
HRSHE N RARL, XFr RS HNEIER, ERAAmER, FELTE RIS,

6.1.3 HEHRAXEY (Declarative)

PR g F BN R AR 5 2. MY Tar @30 (Imperative) 5, @@ XNWRRFEIHE
KB AT RATE S . BTS2 AR TAIEX RelE 2 E, FHESENTMRENREH,
HHE BERRME—RIITES, EREFHAT. XS BAE H K R AR A .
TR METER, RAHTERMEARNEESERIE, TARNHTTEOBS BT
PERr e, IREMMN N R M RIIER, H IR H B,

HE FH—BEF, X —BEgGHaSRXmiE, N TITEHAYRE, BRIOFTEHIT G
W, HFHBRFEABEAR BN EIEMMEN, ROTEHFHLES HFEPITHRIERNSEL
public static void imperative() {

ant (] iArr={1,3,4,5.6,9,8,7,4,2];

for(int i=0;i<iArr.length;i++){
System.out.println (iArr[i]);
}

552 % R E B A

public static void declarative() {
int([] iArr={1,3,4,5,6,9,8,7,4,2};
Arrays.stream(iArr) . forEach (System.out: :println) ;
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ATUEE, EERMAMTEIEERYRT ! printn() i H Ll TR BHEA THEEMSH,
FEM, BRATREF A B TRAVWAR . B RIEF LI AW IE AR 15 45 S5 SR (F AR A ] F
BT ET

6.1.4 ALK
ERHARES, JUPAEBERN RIS ERS B
A LA AIE:

static int|] arr=41,3,4,5,6,7,8,9,10}¢
Arrays.stream(arr) .map( (x) ->x=xtl) . forEach (System.out::println);
System.out.println() ;
Arrays.stream(arr) .forEach (System.out::println);

RAGEE 2 TR M EARRPAT T 1 B8IE. HRERETRE, E&RE—1T,
ITEN arr BAFFA KR FER, FRERSKIL, HARRFBAZMN! EFEHRHFEN, X
MORESR—MES, JUPATA KX REELPE B XFERUTAZE.

6.1.5 BFHIT

P R T R BMORS, FRERBEENS T3, bk, REERLTHE
LAREANNE, RIOZFUEXERBES, —MREENFEFR 4SRN F—Axt
PSR, BHWEINE 5K . G-, BFHRENEN, FH, 750mR
T, HSEEA DB ET SR SR AR T, R, 3T, ETFRE
RIS RIS, SLRERE B2 LBelF

6.1.6 HELrKAD

BEFENT, RBAHEEMEAIE, Clojure 5 (—MIZfTT JIVM HIRHERES)
M ZIFHEREMN, A Clojure 7TLLKE Java REBATHIRDBIEE R+ 22— —MVER, KHE
FIARRLE 5 T 44 . 5| AR B GRRE TG, FATAT LUE A Java FHEE 2D A0S 58 BUSE 25 1) TAE .

HETEXAMIT, NTHAPE-DRE, GAHMET R, WREFH, WHIT
1, FFEARATENEUA N A B -

B 5 X

static int[] arr=(1,3,4,5,6,7,8,9,10};
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TegE a5 5

for(int i=0;i<arr,length;itt){

ifilarri]s2!=0)1

arr|i]t+;
}
System.out.println(arx(i]);

st P e £ 3

Arrays.stream(arr) .map (x—> (x%2==02?x:x+1) ) .forEach(System.out::println);

AUER, RFAEXEINE & AR,

6.2 EHX IR

HEERHFANRHAEEZR, BVESLTHE T Java 8 AT RFRERIE BT A AL MR
Bof, XH, BEENE—T Functionallnterface {58 O EBINFIEMFIEE W

6.2.1 Functionallnterface ;%

Java 8 #H THREIZEOKME. PrBRHAED, Mk, MEREX TR MRS
HEREO. i T g E X
@FunctionalInterface
public static interface IntHandler{

void handle(int 1);
}

£ Functionallnterface Fl T ¥ IntHandler ¥ 0 2 — AR ED, ZEO#HE X NRE
Er—/ Ml S5 handle(), FUHERF A RERE: D A0E . IR —A ek 505 2 ok Bl O e X
I8 4 B fd A A5 7 N @Functionallnterface, i F s KA S EEMRHEAED . XF ALK
@Override 75, WRRKRHFFEEIHNER, TRIREBIRE T @Override, %iiFas A4 N
FIXAEEHRE, H— BAREAT ThrE, MERRAREARFEIE, BARSBE— iR
. WA 6.1 s, B T —NARFERIE, HMFRIEN@Functionallnterfacede M. 1RER,
% IntHandler B &P MR I77E, RIMARF & RBE O KZER, NFEH IntHandler £ H#ibx
ERRBAEED, EFE, MRTEHE.
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o @Functionallnterface

10 public static interface IntHandler{
11 void handle(dint i);

2 void handle2(int i);
13 }

B 61 FRASMEWHRHXED

XEFERFARE, REBEORARE MR TE MARRGBEE —IMHE. XOWA
KULH: B, fEJava 8, BMOBTHAESFITE SGHTHH “BAKATE” D, HK
AE{AT#f java.lang.Object SEHLI 1%, A REM A %k, B, T A NonFunc # 0 A& K
{80, BN equals()/7¥ATE java.lang.Object L& 5L 8]
interface NonFunc ({

boolean equals (Object obj);
}

FIEL, TFESEIUA IntHandler HAMF&ERBNECDER, BRAFEREME, BELFLE
Re— e ffa R H RO .
@FunctionallInterface
public static interface IntHandler{

void handle (int 1)
boolean equals (Object obj):

PR Ao O (9 S48 AT B el 75925 51 FH 8% lambda RiX AT HIIE , A RA TR R T —4
BB .

6.22 #EOBRINFGE

fE Java 8 ZHIHINA, #HORBEEEMRTE. BN Java 8 ZJ5, #EHHATUAEETA
KBITriE. XSO ER Java 8 1A T RUT SHERIBE . —IXRELH, KBERETF£
AN [ SRR 7 s

tehn, FF#:0 IHorse, SZIRANTR:

public interface IHorse{
void eat():
default void run(){
System.out.println("hourse run");
}
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fE Java 8 1, fdiF default J<HET, AT LATER: O @ LB TiE. R, XANTEIFIFHER
TiiE, TRAA R B B AR S 7
B B0 EE B A, BTRA, X ELATPAEE L TAnimal #1, EW@EEF—EGA
7717 breath()»
public interface IAnimal {
default void breath () {

System.,out.println("breath");
}

B SAG HZ3F, FEHIR (Mule) ATLASEELA [Horse, [RIRSRHLEZNY), [KIbA:

public class Mule implements IHorse,IAnimal{
@Override
public void eat() f{
System.out.println ("Mule eat");

}
public static void main(String[] args) {
Mule m=new Mule();
m.zrun() ;
m.breath() ;

ER B+ Mule SEFI R AR B AR ORI ITE. ZFE Java 8 ZATRMAE
Blo MIERIFEE B, XA ET LLIRAS Java B — 40K K —LoNE . HEIR WA, Tk
BEZ YA R A, 0l 6.2 fias. WA IDonkey AFE—NEVAK run() 7%, HA
I SEELEATH Mule, LS AFIFTE, [EEAFIERZ ABA I .

[T | | L0ondey |
—T van] run
N |
- Maule /%g\
7 A BRI run 7

B 62 oAbk ked % uR4
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#hn—A> IDonkey LI :

public interface IDonkey{
void eat();
default void run(){
System.out.println ("Donkey run");

B3R Mule FISEELAN TR, YEREEFESCIL T Horse Al IDonkey:

public class Mule implements IHorse,IDonkey, IAnimal {

@Override
public void eat () ({
System.out.println("Mule eat");

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

Mule m=new Mule();
maxuni():
m.breath();

B, H1F [Horse A1 IDonkey #i47 AH R BRIN LB i, Wi st — MR

Duplicate default methods named run with the parameters () and () are inherited from the types

IDonkey and IHorse
4 1 ik Mule [F]#f L3 IHorse 1 IDonkey, fEIXH, FATAB[AEF LI —F run() /7%,
LG PEES AT LUHEAT 7R 48 5E . 1221 Mule HISEILANT

public class Mule implements IHorse,IDonkey, IAnimal{
@Override
public void run() {
IHorse.super.run() ;

@Override

public void eat() f{
System.out.printin('Mule eat");

}

public static void main(String[] args) {
Mule m=new Mule();
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m.rund();
m.breath();

fEIX E, ¥ Mule ) run) 77 7EZFE45 IHorse SEHL, 244k, KFATLLA B S HIEH .

HEOBRANLAXN TENREAFRENRIAREZEEEE. KD, RFREW
java.util.Comparator 2 [1, ‘&7E JDK 1.2 Rt &85 N, F FIEHEF I 45 A 5 sz 6) i A
PRHERIZ 4, 7E Java 8 1, Comparator £ ¥ 75T NERIN T, A T2 NHREBHES,
Hop—ME RN TENT:
default Comparator<T> thenComparing (Comparator<? super T> other) {

Objects.requireNonNull (other) ;
return (Comparator<T> & Serializable) (cl, c2) -> {

int res = compare(cl, c2);
return (res != 0) ? res : other.compare(cl, c2);

b

A TIRABINTE, ERATHEFPR, JATRURT LUARE 5 BT T R B4 HEF, tean,
i S ARRD R — A H AR, B IR IR T B BT, AR MR RN S AN EURE T EHR T HEF .

Comparator<sString> cmp = Comparator.comparingInt (String::length)
.thenComparing (String.CASE INSENSITIVE ORDER);

6.2.3 lambda FTiEZ

lambda 214 2 AT PLik 2 B R AE I 0 o lambda RIARENE 4L R, BR —BEERH
LR ER, TUMEASEE ARSI HI A #E . lambda XK KHUIEER T Java 1B 5 K
Fikfe

THIEAR T lambda FIEXMIMER, 7E forEach)BEEH, HEAKIF A lambda Fik =,
B T X LRI ER HERE. T ERIXBRERX AR —HELTE, EFRLUESR
PR, B R R AR T MAZPAT AR EL -

List<Integer> numbers = Arrays.aslList(l, 2, 3, 4, 5, 6);
numbers. forEach ((Integer value) -> System.out.println(value));

AMEZX R, lambda FiEA LA LUV ESMTHRREHER, W0 TFHUR:

final int num = 2;
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Function<Integer, Integer> stringConverter = (from) -> from * num;
System.out.println(stringConverter.apply(3));

RS E iR iR, EHERAT, ML 6. SEZNEMNR R, FEXMELT, 4b
) num A2 B LR A final, X AEA REERIETE lambda RIA X H AL VI E .

HEF IR, KT lambda REXTE, BIEZH EARE final 2 X, FEFKIA T LG
& BT AAE L IE AR B num FI{E 7. E£BrE, XHE Java8 7 —IMEANHH
FI/NEER, B2 BB TE lambda FRIA R A AR RN final. FL, FARfCHDR AT DGR %
SEEpuN: P
int num = 2;

Function<Integer, Integer> stringConverter = (from) -> from * num;
System.out.println(stringConverter.apply(3));

B, MABRTEHZXAT, AT

int num = 2;

Function<Integer, Integer> stringConverter = (from) -> from * num;
num++;

System.out.println(stringConverter.apply(3));

FIRE num++£2 51— R IR

Local variable num defined in an enclosing scope must be final or effectively final

6.24 FHESIH

JTEGI 2 Java 8 4R H i KA 4E lambda FRIKX ) —FpF B Bt 284 F 5 2 4 3k e
FL B — AT IEEE LB T %

JHEGIHAE Java 8 HEME R AER RIG. SRRV, TR AULR LA,

o A VLS ClassName::methodName

o S B RS J77E S A instanceReference::methodName

o HK BRSBTS super:methodName

* M ERSEHITEESI A ClassName::methodName

* MEJTIETIH: Class:new

* HUMIET G FH: TypeName[]::new

B, JIESIRMER “u7 B, “u MR BRRLEE LA, FAENERH
RAFR. W ZME R, M new FoR.
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NIRRT TG R A -

public class InstanceMethodRef {
public static void main(String[] args) ({
List<User> users=new ArrayList<User>();
for(int i=1;i<10;i++){
users.add (new User (i, "billy"+Integer.toString(i)));

}
users.stream() .map (User: :getName) . forEach (System.out: :println);

T 1 N HEESI A “User::getName” , FRox User KISLHIJ7i%. EHATH, Java = HF)
WG CE X B User L6 ZEAAM BIRER AR TZEKSH . £ “User:getName”
H, BN REISAZE AR BAr, Fiths b, EXBEEA 78— User X RELHIH]
getName() /7i%, FFHIXLE User [f) name 1EA—FTHIM. FIE, X FXEGEIHFTE name,
{8 FHl J772:5] Fl System.out::println #F{T4bHE . 1X B[] System.out A PrintStream X G524, [Klit,
iX B 7R System.out SEFI ) println 7%, RIS HaFIW, A RIITER R RIZE AT ER
SHEN, TiAZEHE .

—RORY, WRER RS NERH BT, BARAKNTERZBANEANSH
. R ERHG| FFRRA LB, HAAFERM B, BARATERRS H3E R E
bRe

Hik, WR—ADEPEERLKLBITIENRFSRE, BAmFERAIBERER, FHH
SERS, EANEE RZAE AN TR . BB LR R R EEITTE, ERATTERERN
VM HbR, AT LMERBET % BRaRFEASHE.

iHE FHEIE T

public class BadMethodRef ({
public static void main(String[] args) {
List<Double> numbers=new ArrayList<Double>();
for (int i=1;i<10;i++){
numbers.add (Double.valueOf(i)) ;
}
numbers.stream() .map (Double: : toString) . forEach (System.out: :println) ;

RS B BT 1) Double ST E# N String FH¥ K, EHEBAZE, 7F Double H[F
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I FE7E LT R BR
public static String toString(double d)
public String toString()
Bhi, B %S AR ACE R I T B, Bk, X BARRD A S R B4 il A R AR

Ambiguous method reference: both toString() and toString(double) from the type Double are
eligible

FiESI AT EE A MER Y. B, BEFERRK User BIE X:

public class User(
private int id;
private String name;

public User (int id,String name) {
this.id=id;
this.name=name;

}
/X BEEN PR setter M getter

THEEIAESI VR T User R4 BRI

public class ConstrMethodRef {
@Functionallnterface
interface UserFactory<U extends User> ({
U create(int id, String name);

static UserFactory<User> uf=User::new;

public static void main(String[] args) {
List<User> users=new ArraylList<User>();
forfdnt i=1;1<10;3++){
users.add (uf.create (i, "billy"+Integer.toString(i)));
}

users.stream() .map (User: :getName) . forEach (System.out: :println) ;

FEM, UserFactory fEN User B L) 28, 22— MREEED . U{EH User:new Il 7 #0150
BlEt, RBLARYE UserFactory.create)f) BRI L RIEFE A TEN User MG, EXH, HE
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SR %L public User(int id,String name). 7£f1/& UserFactory 355, Xf UserFactory.create()H] i
H, LTI User BILPriE RBGETT, MMAIZE User X R4

6.3 —F—TEANRYNFIE

FETHET Java8 M—Leiietk /S, MATLUEX BN REABmET . BT REIERTER
Hh AR bR B AR, AT TR R BIB T I 4R

gtatic intl) arr=(1,;3;4,5,6,1;8,9;,10};

public static void main(String[] args) {
for (int i:arr){
System.out.println(i);

}

RS EIA T BN TR, FFHE T TEERITE, XtEESERME. RE
H Java 8 HF AL, HB4 W] LS BRaXFE:

staticidntll arxr = { &x 3, A, 5¢ 6, 1, By 9, 10 };

public static void main (String[] args) {
Arrays.stream(arr) . forEach (new IntConsumer() {
@Override
public void accept (int value) {
System.out.println(value);

}
b

EE: Araysstream()F iERE T —ANAA £, BT EESRE 4, AL A
st R EA, LT RMNE DR AN TG,

X BAERER XN R forEach() /7%, B IntConsumer £ OIS, HTF
SHEANA A IR RAT AR . Z BT LA IntConsumer £ 10, EN4RTHZ IntStream, tHELERH
Integer JTCEMIE, Kb, ©HARTFE NI Integer JTTEMEED . EKEL forBach() AN N
HIICFIZEN IntConsumer AT AL, IEIA I FEME BB AE forEachOPI&E, HUmh/& JIDK HEZEW .

F% 7 IntStream ik, Arrays.stream()it3#F DoubleStream. LongStream A1 i )%} % ik
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Stream, X7EEMRTEFEZNSH, W 6.3 .

stream
4 3 Arrays
©° stream(T[]) <T> : StreameT>
® % stream(T[], int, int) <T> :S
e ° stream(int[]) : In1Stres
@ stream(int[], int, int)

@ ° stream(long[]) : LongSts
@7 stream(long(], int, int) : LongStream
o * stream(double(]) : DoubleStream

@ * stream(double(], int, int) : DoubleStream
B 6.3 Stream 89 LA LA

HXFFRGEATREEA LN E, BELCFHREES, mHER 75N T A5 ERHE
FURIEE 4 285 M50, NP ME N HRE 2 KKKGF L. (B2, BRATHKAE HFRBLT .
A, BESR forEach( BRI ZH0e v UM _E R CHHER R, AT AEZA RGNS H
RKIE? IXEENMHIHES TAE, M AHmFasZion! T2:

static int[] arr={1,3,4,5,6,7,8,9,10};

public static void main(String[] args) {
Arrays.stream(arr) .forEach((final int x)-> {
System.out.println(x);
b i

M EIRARFG AT LAE F, IntStream £ O AFMBIERE T, X B REH 72 HLM— LBk,
FHERFEERZ 1. HRIEAE, AL BRI SN . B LZ IntConsumer #,
SHERRE int T, Ti:
statie int[] arr={L,;3,4,5,6;7,8,9,103:
public static void main(String[] args) {

Arrays.stream(arr) .forEach ((x)-> {

System.out.println(x);
})i

4T, MEESHRUMER T, EREXWMEESHNER. BREMIEFEEH4
S, (HRDY T fRIFRE — A PTE AN L — e S BRI A A5, BT Mt dmnm 1 2
WG TG, N TIEWERI, 82800 A O SEIRRE — 1718 !

static int[] arr={1,3,4,5,6,7,8,9,10};
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public static void main(String[] args) {
Arrays.stream(arr) .forEach ( (x)->System.out.println(x));
}

XFEERKIFE 7. W, forBach()EE IS EAKIR 2 IntConsumer, {HAZ T &I LA —FrT
MERBE N, KR lambda Tk, FERM “>7 S8, EEBARTEH, FHEHs%
TRSCHA. B, AT AR A EEAR lambda ik 3 R R 25 LI — AT 5 2. Sk
br b, AR

A D4R L AT L8 A R #LL 2 $-Djdk.internal.lambda.dumpProxyClasses f5 377 A lambda
Fiz R Java PER, 1ZSH S lambda RIE XA RIEBHTHRIE, RS .
fEABIF, %t T HelloFunction6$$Lambda$1.class 25, M LA N fir & #EAT FF RICH B 1E -

javap -p -v HelloFunction6$$Lambda$l.class

R AR T, "B RHE 2

final class geym.java8.func.ch3.HelloFunction6$$Lambda$l implements
java.util.function. IntConsumer
AR
public void accept (int);
descriptor: (I)V
flags: ACC PUBLIC
Code:
stack=1, locals=2, args size-2
0: iload 1
1: invokestatic #17 // Method geym/java8/func/ch3/HelloFunction6.lambda$0: (I)V
4: return

[RFmEEER, XBERAH TRIAKLE AR, B, XANFEIZEBHSLLI T IntConsumer
B, HiR, FEL accept) kR, ©WNHEFELS T — 14 A HelloFunction6.lambda$0() ] /7
o ATLAHEN, XANT7VEAN R YR R E 3h A R .

1§ FH UL T #iy 425 & HelloFunction6 H4PR4E R -
javap -p -v HelloFunction6

BAVRIHEZHAR B T #1552 A B lambda$0() /7%, FSLHLUIF:

private static void lambda$0(int);
descriptor: (I)V
flags: ACC PRIVATE, ACC STATIC, ACC SYNTHETIC
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Code:
stack=2, locals=1, args size=l
0: getstatic #41 // Field java/lang/System.out:Ljava/io/PrintStream;
2 dload 0
4: invokevirtual #47 // Method java/io/PrintStream.println: (I)V
i returen

EH LI —AMRE FAS A, SN A2 BB HBET 1 System.out.printinO B H
HIE R AL S lambda FI& KA 7

ik, WTLLEZR], Java 8 F1Xt lambda RIAX AL P2 TE AL, HEESE
AR LA THEMX A,

Ait, FHARBRREFEESE R, £ L—THERRE], Java 8 LR 7 HIESIH, #
S ESI RS, REZESE AL ST LA .
srarde dntl] arr={1,3,4,5.6,7,;8,5,10};

public static void main(String[] args) ({
Arrays.stream(arr) .forEach (System.out: :println);

}

Z i, WIWKFKIERBEN Java 8 B NHIER B, ALEF UL LR lambda FIX K HIFHT
MIEFEECZ AT E.

{5/ lambda FIA XA AT LARILE LRI S, SEOKBATTIEMEE &, iEaT LUER E
i K APT o & Fb AL HEAT 5E B Hh B3R

FHEXAME TS A TTREAT RS, — O BRI B AR
quj °

static ant{] arv={1,3 4.5,6. 71,8 9,10}

public static void main(String[] args) ({
IntConsumer outprintln=System.out::println;
IntConsumer errprintln=System.err::println;
Arrays.stream(arr) . forEach (outprintln.andThen (errprintln));

XEELEFEHRES R, BEEE X TH IntConsumer £ 10524, —MertsEmit, 5
—AN e bR A R . 8 A 4% BRI\ B 2L IntConsumer.addThen(), ¥ #> IntConsumer #4740 4,
13 3|— ¥ IntConsumer, X AH7H) IntConsumer 21K X i FH outprintln A errprintln, 58 &t
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BUEAF LRI
H-rf IntConsumer.addThen)FJSEHIN T, N RKKS%.

default IntConsumer andThen (IntConsumer after) ({
Objects.requireNonNull (after);
return (int t) -> { accept(t); after.accept(t); };

A LLEF], addThen() =ik [6— T IntConsumer, X/NH ] IntConsumer 25518 FH 28 1
AN IntConsumer FHATREFE, BEEIHHES 2 4 IntConsumer 203, MTMSEI L ANMEHSSHIRE, X
R EFEAE Java 8 KRB mETNELE L, HAXEE.

6.4 FITREHITHIF

Java 8 1, RILAEREOAZRIELL T, KRECHHFITI. &ZFE, BT DR B A EH £ 4
FEREAT RS B AL .

6.4.1 (FRFITRTEEE
BIIELEBRATE REX 4 — AN A R B, JRATIA AT BAZEH 1~1000000 P A4 5 B .
Boe, TRAT T — A 097 S5 L B B

public class PrimeUtil {
public static boolean isPrime(int number) {
int tmp = number;
if (tmp < 2} {
return false;

}
for (int 1 = 2; Math st (o] »= 1; 1+4] {

if f(tmp 2 1 == 0) {
return false;
}

}
return true;

FIRR B E— T, WREANEFE R FEERE true, TR [E false.
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BE, #HRMRmES TS B EE N A KR
IntStream.range(l, 1000000).filter (PrimeUtil::isPrime) .count();

R E AR 1 ] 1000000 I FR. EEGERALERE, RIEHEHTA KR,
T ES .

FRAREELTH, BESuERIHTITEIEERE R, RTEERRHFTHRI.
IntStream.range(l, 1000000) .parallel().filter (PrimeUtil::isPrime) .count();

ERREGF, B4 parallel)FERE—NIHATIR, BE, FEIHTR EHITINE, N,
PrimeUtil.isPrime() B H S 4 Z LF2H LA, NATRPMIETLE.

6.4.2 MEESHBEHFITR
ERERFRES, BRITTUNESBE—MRRE TR FTHXBRARERES T EEN
i 3 4 ) F- 354 «

List<Student> ss=new ArrayList<Student>();
double ave=ss.stream() .mapToInt (s->s.score).average () .getAsDouble ();

MEA TR List 1, FANEH stream() 775 IR EI— M. WRFHEHXBEREIHFITH,
AT LA A parallelStream() eR 45 .

double ave=ss.parallelStream().mapTolInt (s->s.score) .average () .getAsDouble ();

AUEER], KRS ECERFFITHITRIERE A S

6.4.3 HITHFF

B T FATHSL, X FEIEEA, Java 8 FALIRME T RIS AIIFITIIRE. thin, XTTFEAHF,
FATE Arrayssort) k. JARRXEFITHF, BHIE Java 8 F, RATATCAERFIIEH Arrays.
parallelSort() /7 12 H 8:# F HATHEF -

tban, fRE] DL EEAE A

int[] arr=new int[10000000];
Arrays.parallelSort (arr) ;

b2 T HATHEF4N, Arrays RIEH 0 T —45 API A F8AH P HIE WA, .

public static void setAll(int[] array, IntUnaryOperator generator)
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AR —AMERHEAFERIRAOED, ENE 2 AASHER RN nRBESHA
g — AT REM L —DREYLE, AT PO A4 i

Random r=new Random() ;
Arrays.setAll (arr, (i)->r.nextInt()):

WAR, Ll E R BT, HREREGH setAllOXN M IHFATRA, REta R YU e T
%A CPU L

Random r=new Random() ;
Arrays. parallelSetAll (arr, (i)->r.nextInt());

6.5 1%38HY Future: CompletableFuture

CompletableFuture #& Java 8 FigH—MEAE TEE. AftAaRBERE? BA—FH, &
SCER T Future #2100, MSEEIEMEZ, BEHEI T CompletionStage £ 11. CompletionStage 4% 1
2T Java 8 FTIEM. 10 CompletionStage ¥z 1 2154 40 M7ik! &K, REAEH,
XERREEAFERRENFEER “w7EEN” , HEREXE, EMRXAFET . XN
$2 0 2 Bt LAAR Wb AR 22 B 77325, )= 8 T ek 8 gm A2 A 800 208 A AE 4% 1 381 CompletionStage
RN, BATTE—MUTER LT Z2RIARAAH, CULRT AR R RA4 R, i,
YRE] LLEE—> CompletionStage _H#E47 41 i i -
stage.thenApply (x -> square (%)) .thenAccept (x -> System.out.print(x)).thenRun(() ->
System.out.println())

X—E SRR SR NIIT.

6.5.1 SN THIBAEFK

CompletableFuture 1 Future —#f, 7] UAYENBRECAHRL). W IRM CompletableFuture
HR-ANHHE, WRHELEFHEEY, EREERSEFNF. MLARENLE, BT
CompletableFuture, FA17] LAF-3)1% B CompletableFuture 1) 5 AR ES «

01 public static class AskThread implements Runnable {
02 CompletableFuture<Integer> re = null;

03

04 public AskThread (CompletableFuture<Integer> re) {
05 this.re = ze;

06 }
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07
08 @Override
09 public void run() {

10 int myRe = 0;

11 ey

12 myRe = re.get() * re.get();
13 } catch (Exception e) {

14 }

15 System.out.println (myRe);

16 }

S

18

19 public static void main(String[] args) throws InterruptedException {
20 final CompletableFuture<Integer> future = new CompletableFuture<>();
2 new Thread(new AskThread (future)).start();

22 // BENKRSTEINGTHEOE R

23 Thread.sleep (1000) ;

24 /] EHTERER

25 future.complete (60) ;

26}

EIRRBEAES 1~17 17, EX T —A AskThread Zf2. B — CompletableFuture {£ X
HEERE, EMESEZTTHE CompletableFuture RHIE FHIFJ5, FHEHTE.

RIS 20 17, FAEIZE—/ CompletableFuture 3F R LH, 5 21 17, A TR XA X5 241
f%451X > AskThread 2672, FHEFNXANLFE. A, AskThread ZEHAT RIS 12 FCHEHT2FH
%, AN CompletableFuture AR A KA © BT 75 2 HI%4E, %4> CompletableFuture 4bF K 5€ Btk
B. B2 THTEUKE R ESRE. SiHEERUE, 7T REEIEH CompletableFuture,
Hrd ATBECRE (2517

2% 25 ITAREBHAT /5, Fax CompletableFuture B4 5%, K AskThread HtA] LAk L4

6.5.2 BFHXHITES

i#1d CompletableFuture $& I — 082, AR A 5 LI Future R IBFE T8 .
=P

01 public static Integer calc(Integer para) {
02 Ery
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03 // B —AKR RIAT

04 Thread.sleep (1000) ;

05 } catch (InterruptedException e) {
06 }

07 return para*para;

08 }

09

10 public static void main(String[] args) throws InterruptedException, ExecutionException

{
11 final CompletableFuture<Integer> future =

12 CompletableFuture.supplyAsync(() -> calc(50));
13 System.out.println(future.get());
14 }

R4S, 5 11~12 478 F CompletableFuture.supplyAsync() /7 %441 —~ CompletableFuture
SEf], fE supplyAsyncOERE+H, E2E—NHFHLES, HITEANSE. £ZXE, BT
calc() k. T cale() 7 ERIHAT AT REZ ELEABH), {HREIX AN CompletableFuture SEH 41
HE, R supplyAsync()& LBl A, EiR[A] ) CompletableFuture X % SE 41 AT LAE AIX 7K
FIRY), ERREMSE, HTRERLANTESER. REF 1317, RKERE calcQRITHHHE
SR, WRAFIERA TR, WIHH getO =M AR S%R.

£ CompletableFuture H, AT J71EAH LT LA

static <U> CompletableFuture<U> supplyAsync (Supplier<U> supplier);

static <U> CompletableFuture<U> supplyAsync (Supplier<U> supplier, Executor executor);
static CompletableFuture<Void> runAsync (Runnable runnable);

static CompletableFuture<Void> runAsync (Runnable runnable, Executor executor);

Hrf supplyAsync() 5 iEH T FEAREEMS R, HATHEENMIES. T runAsync()
HFEHTFEERREEAS S, i, (U2 SHIT E— 7P shE.

TEX X ik, #8 — A AT LAIC—™ Executor 40, XEUfEIRATAT AL Supplier
<U>2(#% Runnable ZFEfE EM & Bt TE. mEAEE, WERIKWRERGE ALK
ForkJoinPool.common £& F£ith H1 4447 .

EE: £ Java 8 P, #3 T ForkJoinPool.commonPool()7# i%. € WAKIF—/AN 244
ForkJoin & A2, iX A3 &K A2 0 F 49 BT A AT 2 Daemon &42. X Bk £ 4o
RELARRE, IEKEARITIATE, HLEBE R4,
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6.5.3 mNiEAH
RO IR O L A2 3], CompletionStage HIZ) 40 /N O 52N bR B A2 M 25 1T o
fEXE, sibRANE—TF, Wl X O34T el a0 AP

01 public static Integer calclinteger paral |

02 Ery |

03 /[ B AT

04 Thread.sleep (1000) ;

05 } catch (InterruptedException e) {
06 }

07 return para*para;

08 }

09

10 public static void main(String[] args) throws InterruptedException, ExecutionException

{
e CompletableFuture<vVoid> fu=CompletableFuture.supplyAsync(() -> calc(50))

12 .thenApply ( (1) ->Integer.toString(i))
13 .thendpply ((str) —>"\"Iicrrgnini

14 .thenAccept (System.out: :println);

15 fu.qgetil);

16 |}

FiRARRGH, R supplyAsyncO B EHAT — AN B HBAES . BEEESAFE R A AL
AhFRAESSHATHENT, HIEGEHERANT.

XH, FRATFES 15 7THAT CompletableFuture.get() /77, H KRR calc)BREFHAT 585K -
WERANHATIXNEFRFRA, BT CompletableFuture F A HATHIZ M, EREAZE calc() =P
ITreEpt IR, MEE ELRREME R, FTA I Daemon ZRFE# S L EIIB H, M S 2 calc()F7 1%
ToiEIEH 5

6.5.4 CompletableFuture B 5% 4L

WA CompletableFuture fEHATIIFEH B R 740, FRATATLLH o8 BNGn 2 1 KU SRAR FE b b
P £ 5% . CompletableFuture $&fi | —A~ 7% 4L 2 7572 exceptionally():

01 public static Integer calc(Integer para) {

02 return para / 0;

03 )

04

05 public static void main(String[] args) throws InterruptedException,ExecutionException {
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06 CompletableFuture<Void> fu = CompletableFuture

07 .supplyAsync (() -> calc(50))

08 .exceptionally (ex -> ({

09 System.out.println(ex.toString());
10 return 0;

11 })

12 .thenApply((i) -> Integer.toString(i))
13 Jthemfpply((ete) o> MUY 4 ofy & WM
14 .thenAccept (System.out: :println);

15 fu.get();

16}

75 BRARRG e, 8 8 AT 24 BTAY CompletableFuture #4757 A B . A& A R kA4, W
CompletableFuture 5t <3k [0 JR A (45 5. WSEBH] T 5%, B0 LALE exceptionally() 1AL 57,
g Al —NERARE . 72 BB, FRAOTZEE 7 e, RERERIITEHRFHEER.

PAT Bk K, FATRASEH -

java.util.concurrent.CompletionException: java.lang.ArithmeticException: / by zero
IIO"

6.5.5 tH&% 4 CompletableFuture

CompletableFuture & 7t ¥F /R ¥ £ 4 CompletableFuture HEAT 40 & . — Fh 7 ¥ 2 fd H
thenCompose(), ERIZ44U1F:

public <U> CompletableFuture<U> thenCompose (Function<? super T, ? extends
CompletionStage<U>> fn)

—/ CompletableFuture 7] UAFEHAT G, BPATE Rl Function L4y T —4
CompletionStage #1T4b B (Function £ MR [2]#7 ) CompletionStage 5L -

01 public static Integer calc(Integer para) f{

02 return para/2;

B3 )

04

05 public static void main(String[] args) throws InterruptedException, ExecutionException {
06 CompletableFuture<Void> fu =

07 CompletableFuture.supplyAsync(() -> calec(50))

08 .thenCompose ( (1) ->CompletableFuture.supplyAsync (() -> calc(i)))

09 .thenRpply ((str)->"\"" 4+ str + "\"")  thenAccept (System.out::println);
10 fu.get ()
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il
FRAREE 8 AT, MGAEFEJE IS RAL B thenCompose(), FiE— DA% 45 Ja S A BT
CompletableFuture 5261 . LA FACRE A4 H 40 R -

"12"
&b —FhiH A £ CompletableFuture ] /5744 thenCombine(), B HIZEA W T:

public <U,V> CompletableFuture<V> thenCombine
(CompletionStage<? extends U> other,
BiFunction<? super 1,7 super U,? extends V> fn)

7712 thenCombine() 1 55 58 i 24 il CompletableFuture F1 other HI#h47. #84&, KXHE FIH
LERAEIHYS BiFunction CGZEZEOEWHRANSE, G —MREMED , HRELE BiFunction
%WJHI‘J CompletableFuture %7 % :

01 public static Integer calc(Integer para) {

02 return para / 2:

03 }

04

05 public static void main (String[] args) throws InterruptedException,ExecutionException {
06 CompletableFuture<Integer> intFuture = CompletableFuture.supplyAsync (() ->calc(50));
07 CompletableFuture<Integer> intFuture2 = CompletableFuture.supplyAsync(() —> calc(25));

08
09 CompletableFuture<vVoid> fu = intFuture.thenCombine (intFuture2, (i, j) -> (i + J))

10 Jthenapplylistr) —> "\'" 4 sty & T\nWy
11 .thenAccept (System.out: :println);

12 tu.get();

14

FIRARAS R, B S4B CompletableFuture SEf1 (55 6~7 47) , &1 ] thenCombine()
HAIX P CompletableFuture, P53 FOFAT &5 R a3t47 2 (HZE 9 1THIG, §) > (L + )28
R EBEMERE AFRS, . BB HZ:

"37"

6.6 1EZE§iRYsH#: StampedLlLock

]

StampedLock 72 Java 8 H1 5| NB—F#THIBINLE] . R AEERR, ATLLANERIES BRI —
MNEUHRRA . REYEARSE TN SMNI6E, FREERZ AT EEH K. BL, E05
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Z IR R M . B e APHES Y, EMEARRRREMMBORE, WG KEREL
2, EWA ARSI RS LR IR .

ifi StampedLock MIFEAE 7 —Fp AR WLAT L SEMG . IXFh SR WL A BAAR W R UTC B O3AF 455K
M E NS LR

6.6.1 StampedLock {& =l
StampedLock Hf# I JF AN ME, T [l /& StampedLock 15 FH 7= 31 :

01 public class Point {
02 private double x, y;
03 private final StampedLock sl = new StampedLock () ;

04

05  void move (double deltaX, double deltaY) { /] BR—AHEH
06 long stamp = sl.writelLock();

07 try {

08 x += deltaX;

09 y += deltay;

10 } finally {

1 sl.unlockWrite (stamp) ;

12 }

18 }

14

15 double distanceFromOrigin() { /] R
16 long stamp = sl.tryOptimisticRead();

) double currentX = x, currentY = y;

18 if (!sl.validate(stamp)) {

19 stamp = sl.readLock():;

20 try

21 currentX = x;

22 currentY = y;

23 } finally {

24 sl.unlockRead (stamp) ;

25 }

26 }

27 return Math.sqrt (currentX * currentX + currentY * currentY);
28 }

2903

ERAASE H JDK KBTS . B LT —/ & Point 2, WEHARINITE x My, £x
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— N

SHIASAR. %53 4T, X T StampedLock 8. 5 15 47 XA distanceFromOrigin() /7 52— H
W, B 2L Point [ x Ay A6 bR 7E I HURT, B 568 T StampedLock. tryOptimisticRead()
Jithe EAHERTFRE A K EME. ERE—AN KT I R R HEEEH stamp. X
AN stamp B AT DUE X — R BRI FEIE .

By, TE55 1747, SR x My BOfH . 48R, XRRITFAHEZA x My ERL—BH (£
EHL x IR, ATEEHAMMERIEN S T y IME, {#15 currentX F1 currentY &b TA—EHPRED
E, IRATLBES 18 17, ] validate() /5%, FIRTHX A stamp & 75 7E 130 72 & A TR A2 2L
it i stamp A BEESGE, WYX KIEDUR A R, EICE T DABkEE 5 27 17, #1748
AL, R, tR stamp BRATHK, MEEEEZIRMERES, TRgbsiEss 7
W5, Kk, AATREH BT BEE. WORHBLXMER, BATATLMRALE CAS BAEIRFEE—/ L8
Wep— B AL, BRMIAL.

WA AR BRI FEAREI R, RATAESMBIIER, KRB EWS . 75 19
1T, 47 R ERM S, @ readLock(FRGEM RS, Hit— IR, R Laixt
RIEEME S, WEEE K HE ] G FBIR R HE.

BAKTER AT LS EHE 5 17 E XN move) R L. £ writeLock(ORR A AFIE S8, 1XH
FED 5 SRR 5 B 2 LA T o

EIR IS X, ANESCRBSE (5 11 17) BUE S (58 24 17) .

A LAE F|, StampedLock it 5 N W 3 RIG N R G I FFAT EE

6.6.2 StampedLock BY/)\bé B

StampedLock A #BSEIRET, {EFHEBLT CAS #AEHIFEIEI R =X 5Rug . EEHRLRE
i, {82 Unsafe.park()BR %, 1 park()BREAEBRILIE T WS, SEERR X8, AET
Thread.sleep(), EASIH FH) - MTE StampedLock HIFETEMZHF, BAALEA LT HIH
B, Bk, X IFBELEE park() EREKEHETWE, SEHREAER. M8 R4S
AEFERE, e RENIESH CPU MER. X—AERRINER, THHER T XA M.
01 public class StampedLockCPUDemo {

02 static Thread|[] holdCpuThreads = new Thread[3];
03 static final StampedLock lock = new StampedLock();

04 public static void main(String[] args) throws InterruptedException {
05 new Thread() ({
06 public void run() {
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07 long readLong = lock.writeLock() ;

08 LockSupport .parkNanos (600000000000L) ;

09 lock.unlockWrite (readLong) ;

10 }

11 }.start ()7

12 Thread.sleep(100);

13 for Aot 3 =03 1-<37 +4i)

14 holdCpuThreads[i] = new Thread(new HoldCPUReadThread()):
15 holdCpuThreads [i] .start () ;

16 }

17 Thread.sleep(10000) ;

18 / 1R8I, 25 cPU

19 for(Antal =0z =3 S

20 holdCpuThreads [i] .interrupt () ;

21 }

20 }

23

24 private static class HoldCPUReadThread implements Runnable {
25 public void run() {

26 long lockr = lock.readLock();

27 System.out.println (Thread.currentThread () .getName () + " FREGEB") ;
28 lock.unlockRead (lockr) ;

29 }

30 }

315}

£ ERARS, BAFRERELIAEE (FE717) , R, ATERER, XEESLE
AR — E% A A, JTE 3 MEARE, eihEkiEs. ke, BTE8NEE, i
AL B P AR

TR H MR R EREN E R

"Thread-2" #10 prio=5 os_prio=0 tid=0x14b1d800 nid=0xafc waiting on condition [0x153ef000]
java.lang.Thread.State: WAITING (parking)

at sun.misc.Unsafe.park(Native Method)

- parking to wait for <0x046b54c8> (a java.util.concurrent.locks.StampedLock)

at java.util.concurrent.locks.StampedLock.acquireRead (StampedLock.java:1215)

at java.util.concurrent.locks.StampedLock.readLock (StampedLock.java:428)

at geym.conc.ch6.stamped.StampedLockCPUDemo$SHoldCPUReadThread. run
(StampedLockCPUDemo. java: 35)

at java.lang.Thread.run (Thread.java:745)
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ATAEE], XALIRE A parkORIERIETIREN T HAPRE, RMIEIAZ LW .

M7E 10 LG (RIS 17 78T T 10 B5ER) , RGP 71X 3 NI, 25, 7R
SR, RE CPU HHRRE TRES AT X2 E AW 33 parkORECR ], [FLFEH ki
ANZATRE, THER - IMELEEFHERER:

"Thread-2" #10 prio=5 os prio=0 tid=0x14b1d800 nid=0xafc runnable [0x153ef000]
java.lang.Thread.State: RUNNABLE
at sun.misc.Unsafe.park(Native Method)
- parking to wait for <0x046b54c8> (a java.util.concurrent.locks.StampedLock)
at java.util.concurrent.locks.StampedLock.acquireRead (StampedLock.java:1215)
at java.util.concurrent.locks.StampedLock.readLock (StampedLock.java:428)
at geym.conc.ché6.stamped.StampedLockCPUDemo$HoldCPUReadThread. run

(StampedLockCPUDemo. java: 35)
at java.lang.Thread.run(Thread. java:745)

UERS, XALERRRRAS 2 RUNNABLE, XEBRINAEEFZIN. Eo—HFEHFER CPU
wik, HIECHLR T 8.

6.6.3 % StampedLock BJSLIf B 48

StampedLock FJ P #ISCEL 2% T CLH 8. CLH 82 —FfhH g, eFIEREIERE L,
F H AT LMFSIE FIFO (First-In-First-Out) AR 2 5 .

CLH By A BT . Si4edr —NERLENSG, A R, ER%ARINLRE
WWRAERZNBIIF . MR (CAFTRARE-NEE) , RE—-MFEH (locked) , H
A AT R B AR

BN RGO, B ST A A S B R R AR A AT F T 2, AR
TAREG T RO 71 52 1 D BRI -

while (pred.locked) ({
}

REFFH R (pred) BABMB, NFRRAHTREEAGRAMLENAT, Hiks A%,
RZ, WRATFEIECERERB, W 2 ATLRE AT Ak EEhAT .

BB, HOEIEIXNEEE, LFE LK E B3 A locked AT BARICH false, HF4 J5LE%4E
HILRFE S RE 4k 240 4T T
ik 6.4 Fior, B8 7 CLH PAFIEIRIEA AR,
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AreAL S

- F-*@iﬂjﬁ

B 6.4 CLH R34
StampedLock 1F 24 T X EAH, (HRSEH EFH AT R,
fE StampedLock W, 4E4 — M EArEERIAY:

01 /** Wait nodes */

02 static final class WNode {

03 volatile WNode prev;

04 volatile WNode next;

05 volatile WNode cowait; [/ BT R

06 volatile Thread thread; // HAlGetiEERIET

07 volatile int status; // 0, WAITING, or CANCELLED
08 final int mode; // RMODE or WMODE

09 WNode (int m, WNode p) { mode = m; prev = p; }

10}

a2l

12 /** CLH PAFULER */
13 private transient volatile WNode whead;
14 /** cLH BABUEHE */

15 private transient volatile WNode wtail;

LR F, WNode NEERKIEAITLE, B WNode Bon—NERFLFE. FB whead
F1 wtail 73 HF8 R SRR EER K S AR

FEF N EEK)FBUA state:

private transient volatile long state;

FE state Fon HRTHIHKIRES . B2 —Dlong B, FH 64 £, Hrb, BIFEE 8 MFRREHUR
& WRZAA 1, FRAETHE8E .

T — R MR, ESPATI T AR

public long tryOptimisticRead() {
long s;
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return (((s = state) & WBIT) == OL) 2 (s & SBITS) : OL;

— YRR SRS U AURAE 4 AT B S BUE . e WBIT FISRRIUS BURAEAL, H
0x80. WISARYI, WHRE AT state (IE CKE 7 ALiEZE, KR 7 M3R 1l ARSI 2R 5
) .

WERLE SRS, AABHIE T 58, M4 state HPREM = E:

1 public long writeLock() {
2 long s, next; // bypass acquireWrite in fully unlocked case only

3 return ((((s = state) & ABITS) == 0L &&

4 U.compareAndSwaplLong (this, STATE, s, next = s + WBIT)) ?
5 next : acquireWrite(false, OL));

6}

PR 4 17, RESHAIN 1 GELINE WBIT (0x80) ) . XFE, S state
FIBUE . B AZERMBIFAIA (validate) B, #ERIXAMB, MSBURMSIRR.
public boolean validate(long stamp) {

U.loadFence() ;
return (stamp & SBITS) == (state & SBITS);

3R validate() BB &L 2 BT stamp A1 A2 SR LB BUAS 1) stamp, WISRA—H W E S SRM
BRI
SRS, AT AR g, A A AR AR .

1 public long readLock() {

2 long s = state, next; // bypass acquireRead on common uncontended case
3 return ((whead == wtail && (s & ABITS) < RFULL &&

4 U.compareAndSwapLong (this, STATE, s, next = s + RUNIT)) ?

5 next : acquireRead(false, OL));
6

WL 2R E state IRE (B 417) , E2% state 1 1 (AR S LLBERERAREL,
PR AERE RN REN, S AMBIK readerOverflow #1741, HAEX BAMOL T45
WFIie) , ATt R EE. WmRRM, WEEA acquireRead() — X Z X BIZREL .

£ acquireRead()H, FBESEANFFM TFTHITHET XA, KEIEL CAS #IEHKSH . W
REHEESRM, W<EH CLH %, ¥ a2 map\yd. 2 EE#TERE, MEEIE DK
DARAG 7 8, Wi — B E O cowait PAFIH HITELR AR £ 5 #GE (fF Unsafe.unpark()757%) .
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R B LARIR T LRI IRAF LB, W 2> 8 Unsafe.park() /7 iAHE#E S AT LR -

751 acquireWrite()H acquireRead()tHAEH ML, HREE B ek, MAERRG]. HE
% #% Unsafe.parkOiE AR L FEHIB BT . BRBBIR S N83I1EM &, BL unlockWrite() A1

1 public void unlockWrite (long stamp) {

2 WNode h;

2 1f {state != stamp || (stamp & WBIT) —— 0OL)

4 throw new IllegalMonitorStateException();

5 state = (stamp += WBIT) == OL ? ORIGIN : stamp;
6 if ((h = whead) != null && h.status != 0)

7 release (h) ;

8 }

ERAEDE 54T, BEIRCAIEE, R state KAEH, WIRERIHIAEE.

A&, WREGFIIA T, MNERAFI RS &R (RO FR TS | A5
Frekfs) BEEHAT R 71T) -

6.7 JEFErYiEE

EZAIMENFHELRE T EFRIMEH, THHNEFREREER RSN CAS 54, A&
T It RE. ARG HATREMRLE L—EHR? BERETEN. 1 Java 8 F15IAT
LongAdder 2§, 1X /B H7E java.util.concurrent.atomic £ T, Ft, AJ LAHER, ‘& H T CAS
&%

6.7.1 FEIRHEYJEFZE: LongAdder

KEX AtomicInteger HIEEASEIAHIRIZ LI T . EATERE —AJEMEHA, Azl
B EE, BERBSURT). MREFAMI, BABBRIINBERERRE, B, BBekK
MR R . FERREBURIN, SR TR ET 2 REH =, Fitk a2
%éur{ﬂo

A4 AT TR g, TAIPLZ AT — P m RG I ERENE ? —FhdE A 7 2T L
HRARTE, BRFOHERTHE, ETXNBE, KEROZATLLAER] — XL 4
Atomiclnteger %5 JiF A k. BIRTE CAS BAEHEA B, (HRAGIR/ANGURL X Fih 4 2 Hh
M BARKARTT IE . —FhAT4T R Rt 2 15i& ConcurrentHashMap, ## S 503E 05,
o, AT LA AtomicInteger F) R E A O FEE value 2B — /AN, TR A, B E
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At g i B A — AN BT, TR S R, MR AN EEE SR R N, 6.5
i, SR 7RI E RS . o, BOSEEE value B B RRE AT cell, FA cell B 45
B, 4R0 R LERE BT cell Rit&RL, XFE, HSstET THRKOE, =&
T HATHE . LongAdder IE2f# A T X Fh EAE.

chs E4
#4 1 — «wdl )

gz — e | M e
A — i | i
434 calle

He65 RFEMKILES

fESEPRIOERMEF, LongAdder J A& —JFaamtah B BT ALBE, TR K BT A Hudis # Seic
FAE—MFRA base FIRER T . MRALLBERXMA T, KRFBK base HBA MR, MAEH L
EY BN cell $tH. HR, —H base BHURAEMNR, MW cell $H, EAFKIRE. W
RAEH cell BHEHE, KWEFE—A cell EMEFRMRKREMR, Mo RGN = A0 EH
(¥ cell, BLEAG cell KIECRINGE, LA RAIATRE.

TFHEIRAIE B4 —F increment() /778 GZ A EE4 LongAdder 1Y 1) AN EBLIN:

01 public void increment () {

02 add(1lL) ;

02 1}

04 public void add(long x) {

05 Cell]] as; long b, v; int m; Cell a;

06 if ((as = cells) != null || !casBase(b = base, b + x)) {
07 boolean uncontended = true;

08 if (as == null || (m = as.length - 1) < 0 ||

09 (a = as[getProbe() & m]) == null ||

10 ! {uncontended = a.cas(v = a.value, v + x)))

11 longAccumulate (x, null, uncontended);

12 }

i3

BHIZORE 4 1TH add) 7. BT cells 9 null, R HPE 2 base #i0 (3F 6 17)
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(WA base (IERAEMR, WLSBENS 7 17, FHEEHRFRIC uncontended A true. 55,
W HIWT cells BEAATTR, BUE 4RTLFEN N cell 9 null, W E#ESEN longAccumulate() 7%
T2 22380 48 FH CAS J7 i 5B 7 M1 cell 2, Az, AR H, RMUIUZEAN longAccumulate()
ik

T longAccumulate() 7L E A, RTRE, XEAHRBFTIE, HABAERIRESR
FLE ) cell BiE X cell BUHBATY 2, LA IR,

T, 1A AR LongAddr J&FK LA FZEEUHATHAENR . IR ik FEHEZA
LRFENT[E —ANBEFEHATE I, MEMER 3 FAS [R5 kR B iE FE RS [E]

B, BATE N —EHHBRR:

private static final int MAX THREADS = 3; WE7:< ¢
private static final int TASK COUNT = 3; / 1HEFH
private static final int TARGET COUNT = 10000000; // BARE¥
private AtomicLong acount =new AtomicLong (0L); [/ TR TRl

private LongAdder lacount=new LongAdder () ;
private long count=0;

static CountDownLatch cdlsync=new CountDownLatch (TASK COUNT) ;
static CountDownLatch cdlatomic=new CountDownLatch (TASK COUNT) ;
static CountDownLatch cdladdr=new CountDownLatch (TASK COUNT) ;

FaRARES R, He T AR LR AR AR . H AR BB & 3 DM IIEAE Y 0 i AU AR B acount. lacount
Al count. ‘EA14r 7R~ AtomicLong. LongAdder FBIHEAT [F] 27 B 4R MEXT & .

I T R R B AR -

01 protected synchronized long inc() { / /BB
02 return ++count;

03 }

04

05 protected synchronized long getCount () { 1/ BBRHRAE
06 return count;

07 }

08

09

10 public class SyncThread implements Runnable{

11 protected String name;

12 protected long starttime;
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13 LongAdderDemo out;
14 public SyncThread(LongAdderDemo o,long starttime) {

15 out=0;
16 this.starttime=starttime;
i }

18 @Override
19 public void run() {

21 long v=out.getCount () ;

21 while (v<TARGET COUNT) { /[ /FEBIEBARER, TR

5 v=out.inc();

28 )

24 long endtime=System.currentTimeMillis();

25 System.out.println ("SyncThread spend:"+ (endtime-starttime)+"ms"+" v="+v);
26 cdlsync.countDown () ;

a2y }

28}

29

30 public void testSync() throws InterruptedException{

31 ExecutorService exe=Executors.newFixedThreadPool (MAX THREADS) ;
32 long starttime=System.currentTimeMillis();

33 SyncThread sync¥new SyncThread (this, starttime) ;

34 for (int 1=0;i<TASK COUNT:i-++) {

25 exe.submit (sync) ; / /BRI IRTH
36 }

37 cdlsync.await () ;

38 exe.shutdown () ;

B39

EARRRLEE 10 47, € LZAE SyncThread, ‘B HINET G0 count KIME. E5 30 47 5E
SCH testSync() ¥k, i LR i ) 25 e RE HEAT RN

i FH RAU R T3 VA SE DR 2R R I S it

01 public class AtomicThread implements Runnable
02 protected String name;

03 protected long starttime;

04 public AtomicThread(long starttime) {

05 this.starttime=starttime;

06 }

07 @0verride

08  public void run() { / /TEBEBARMERT, FEEER
09 long v=acount.get():
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10 while (v<TARGET COUNT) {

i) v=acount.incrementAndGet () ; / /TS

12 }

A3 long endtime=System.currentTimeMillis();

14 System.out.println("AtomicThread spend:"+(endtime-starttime)+"ms"+" v="+v);
IS5 cdlatomic.countDown () ;

16 }

T}

18

19 public void testAtomic() throws InterruptedException({
20 ExecutorService exe=Executors.newFixedThreadPool (MAX THREADS) ;
21 long starttime=System.currentTimeMillis () ;

22 AtomicThread atomic=new AtomicThread(starttime);

23 for (int i=0;i<TASK COUNT;i++) {

24 exe.submit (atomic) ; /1 RREREFITHE
25 }

26 cdlatomic.await () ;

2 exe.shutdown () ;

28 }

FFE, DA LongAddr SEI AR THRE:

01 public class LongAddrThread implements Runnable{
02 protected String name;

03 protected long starttime;

04 public LongAddrThread (long starttime) {

05 this.starttime=starttime;

06 }

07 @Override

08 public void run() {

09 long v=lacount.sum();

10 while (Vv<TARGET COUNT) {

il lacount.increment () ;

1] v=lacount.sum() ;

13 }

14 long endtime=System.currentTimeMillis();
i) System.out.println ("LongAdder spend:"+(endtime-starttime)+"ms"+" v="+v);
16 cdladdr.countDown () ;

5 }

18 }

19

20 public void testAtomicLong() throws InterruptedException{
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210 ExecutorService exe=Executors.newFixedThreadPool (MAX THREADS) ;
22 long starttime=System.currentTimeMillis();

25 LongAddrThread atomic=new LongAddrThread(starttime);

24 for(int 1=0;i<TASK COUNT;i++) {

25 exe.submit (atomic) ; /1 BRI T
26 }

27 cdladdr.await () ;

28 exe.shutdown () ;.

28 1

#E, HT LongAddr F1, MEANKEIMEAZIMARMER. Hit, EH#HTENE, Lk
RAGHEE 11 17K increment() BRI EFHF A BEIR [ 4 AT FI#(E . EIAG LRTHIEPRE, FEMHE
12 17 sum()BREE R H . X MHEETER I RAR, EEMEN X AEI A,
LongAddr IR IIL 2 bt AtomicLong 4.

PAT R LS, BT ASRIBE. SR 72840 LongAddr =38 B AE LLBEAE, W T P

SyncThread spend:1784ms v=10000002
SyncThread spend:1784ms v=10000000
SyncThread spend:1784ms v=10000001
AtomicThread spend:695ms v=10000001
AtomicThread spend:695ms v=10000000
AtomicThread spend:695ms v=10000002
LongAdder spend;:227ms v=10000002
LongAdder spend:227ms v=10000002
LongAdder spend:227ms v=10000002

ALER], #iitEtEAET S, LongAdder AR T H @R THRIET . Hb, SRR
W4 1784ms, B JE T #RAEFER4) 695ms, 1] LongAddr V&% 227ms A 4 .

LongAddr FJ A — MW FBOZ S T A=, KREATLUERI—F 5 5 EhE Rt s
HIlE . {Hi2E, FEEEMNZ, LongAddr HIFA R EHEAEH padding 1XF 7 #25R L A5 R A0 i
%, MAIIANT —FHER “@sun.misc.Contended” .

XfF LongAddr H {18 —~ Cell, E/IE X1 T FiR:

@sun.misc.Contended
static final class Cell {
volatile long value;
Cell{long x) { value = x; }
final boolean cas(long cmp, long val) {
return UNSAFE.compareAndSwaplong (this, valueOffset, cmp, val);
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}
A AR UERE B
AT LLE D], £ RSB | 7H B T Cell 245 sun.misc.Contended. iXH 2153 Java B
HLE 3124 Cell filg ok Pl 3 = ] #1

WaR ERNTE KR P AT LA# H sun.misc.Contended KRR INILEHE, ERFE
ZiAMd B EERINL S $-X X -RestrictContended, M|, XANEREH ZHE .

REMIZEILHRE 5 EPARWEEZHRFIE! RTEE, XEAFEHTERNE, g
MR KB . BATE VolatileLong &2 F -

@sun.misc.Contended
public final static class VolatileLong {
public volatile long value = OL;

}

X, RATEBR T ARLLE &R A K HEM A padding, [FEFIEHN T sun.misc.Contended HF B,
XA FEDVRMNFEEX ML LR IEERE. K5, BRAOTEETARXBRET .
WMRT, FAAELICE BN ZSE-XX:-RestrictContended, BN, RATIZAMMEABEHTCH .

H—THRUFEHRERF, BARAGR T RIREZIE?

6.7.2 LongAdder ByIf#EIE38R”R: LongAccumulator

LongAccumulator /& LongAdder I35 %25, B M1H AILHK LK Stripedod . H I,
LongAccumulator A #E I 4L /7 AN LongAdder 2 —FEH . EATERRE — 1 long BB T 31,
FEEARKZES, UPpiEZAEES . WENEEZHEZKLN, HZ LongAccumulator
#& LongAdder FIZhAET &, X1T LongAdder ki, & RE®RXTEE BT — RN, 1
LongAccumulator MU 7] DASE AT & ek B4 .

Al LA AR T A A i R B 2 — 4 LongAccumulator SEf -
public LongAccumulator (LongBinaryOperator accumulatorFunction,long identity)

% 1 NZH accumulatorFunction #E 7 EHATH Tk GEWMHR long TESEFFiIR [
long) , %2 MNSHRYIIHE.

FHXAM TR T LongAccumulator FER, Bt B LRV & T8, FHiRE
&3 BRI B -

01 public static void main(String[] args) throws Exception {
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02 LongAccumulator accumulator = new LongAccumulator (Long::max, Long.MIN VALUE);
03 Thread[] ts = new Thread[1000];

04

05 for tint & = U: 0 < 10005 J58] |

06 ts[i] = new Thread(() -> {

07 Random random = new Random() ;

08 long value = random.nextLong();

09 accumulator.accumulate (value);

10 Y

Bl tali] starn (),

12 }

1e for int 1 = (s 1 < 1000: 4493 |

14 e [yl Join ()

15 }

e System.out.println(accumulator.longValue()):
17y

FIRARREEE 2 47, Mi&E T LongAccumulator SC2fl. FNIRATE L E&H KE, HIAEAN
Long::max BREAINE. H4EHHEEIL accumulate() 7 i%fE N\ LongAccumulator 5 (5 9 17) ,
LongAccumulator £i8id Long::max 51 & KAE I HARAFAE N (TR ATREZ cell #L4H N, AT HEZ
base) . TEAUIEES 16 17, L longValue()BREUN A [ cell #4T Long::max ##4F, 793|H KMH-

6.8 SE 3wk

LD i = G v T Y D IS R T i

o (S Java ERIAL: TVM MBS SRR 1)
® 5k CompletableFuture {8

° http://www.javacodegeeks.com/2013/05/java-8-definitive-guide-to-completablefuture.html
® StampedLock [ E J7 3R

© https://docs.oracle.com/javase/8/docs/api/java/util/concurrent/locks/StampedLock.html
® StampedLock {8 FHAME FEL CPU (5 F 4w & FIAE R 7 5

° http://feed.hjue.me/articles/detail/2014-07-10/364485/cpu-bug-concurrency
* CLH HggifnHAl B Fe B 4 /41

©  {The Art of Multiprocessor Programming )
* JDK 8 1)yt = i g

° http://www.programering.com/a/MDM51zZNwATg.html
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{FF Akka IE S H A 125

TAImnE, SH—ANEFR. SYERRHF BTy I R A2 2 M MR, BAR_EH—
AU BIAREZE AT A B B AT TR AR EIX A — N LR ? B2t e/, k2 Akka. Akka f£&—
FOHAE Aapche 2 VFRTJFIE N A, X EBRERA DU I H LA RFIHEHE, 238 E
NI RN 2ZS L ER

Akka & Scala 121, {HHT Scala fl Java —Ff, #HZE Java BERINL EFRE S, A _E¥,
WE IR AR, Hit, FATHATLLE Java H{ H Akka. #EF| Java FF & A B g T
T Scala, N1 RA, X, HKGAFEMH Java KIEN Akka (176 EiE S (AH4H
Akka 2.11-2.3.7 fERER) o (HIRHAITHADK BIXT Akka INEE K —A Akka {8 FH T,
Kk, Aeext Akka BEAT 2T AL 88 AP A48, H A HETEIX BT Akka ()3 B 3h A8 #E4T i 88
IR, IR KRR Akka [5EABAH .

W 2AEH Akka BeE 25 AT KAt 4 b ab e 2

Bt Akka S0 T — RN Actor [RIFF ABRY, FORLRE LLARFRSE /)N, X RREIRAT LAFE R &
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t a3 F R KR ) Actor
HIR, Akka PHRHE T —EAFHHLH], RVFFE Actor IR H I HEAT —SoPk Tl EE R
WJa, @it Akka A{UATCATE RN EMEE I RREF, ] LIEMEH @R mERF,
HARBEAL B E IR Actor RE LRSS .
NHEBLEFATIES IS Akka Z JiRIE !

7.1 FHEEE: Actor

Xt FH R R, LRBEENIFRBFTEAPITHEIC. HIE Akka 1, RATLLE4
BILEET . YIRMER Akka B, REEE — NS HOHIT B t—Actor. Actor f&fH4WE?

I HR L, IRATEME Actor LM — AN A NZIEW] DUE FIE ST 0. tin, &
MR [ 5 A 5 RE/DHF? RV RIS, 8748, EEWE 25. Actor Z [ HERE TR
A ERXHE VTR —FE

&4 Java FHATIRSF, LR EAE THEIEN R TE. BATERBE X R L RBARTE
BHfeE. X, MRANRTELESSREGHRE, BAELEREERL T, a6
BIXT GRS A B, BT AN TR 00 X 0 A BT [F 25 . 2998, [R5 ARt 2 L4 M
RE AT .

1E Actor BB, BATRE T RITTERA, TAVFARBILIRA Actor X REIFE )
IEREGVF Actor IRFEMA4, TRLE Actor RiIE—FHE. H—14 Actor KEIHEE, BH
AERRIETH BN EHH LT N, BFEERE SRS, HE, EXMER T, XMREKE
A Actor H CHEATHI, FHAR AN BEa BT .

7.2 Akka z Hello World

T T Actor BIEEARIT AN, FANTELREHA Hello World f2FRit— 5 THE—TF
Akka FIFF &

BHELLTEAIE T, 2 1 A Actor 1ISEI:

01 public class Greeter extends UntypedActor {
02 public static enum Msg {
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03 GREET, DONE;

04}

05

06 @Override

07 public void onReceive (Object msg) {
08 if (msg == Msg.GREET) {

09 System.out.println("Hello World!");

10 getSender () .tell (Msg.DONE, getSelf());
13 } else

T2 unhandled (msg) ;

13 }

14 }

ERAEF, BT KN E (Greeter) Actor, E4k7K [ UntypedActor (‘B HAHZ
Akka IR0 G T ) o UntypedActor B2 FRATAT UL Actor, Z FT LAIX B o if 2 TR ALY,
MR NTE Akka H, B SCRE—FPE KRN Actor. A HKIA Actor FT LAE R Ge - Ah S A
¥Jids, ATCLEEAR Java B4k A A . [RUAVRTELEZR T UntypedActor J&, BEAREF 2R RAHH
HAhE T . R —E X AWM, 2R aeiEHEa KA Actor. B, UntypedActor B %5k
AR E i

fEiXHE, R 2~4 17, EX THEXRA., XHEIEHEMER, Wl (GREET) PAKTERL

(DONE) . 4 Greeter {F] GREET H 21, #&EIEH G4TEN “Hello World” , I B [aVH &
Ki%J7Ri% DONE f5 8 (5 1047) .

5 Greeter 22 B4 —7 Actor /& HelloWorld, ‘EHISZHLANTE -

01 public class HelloWorld extends UntypedActor {
02 ActorRef greeter;

03

04 @0verride

05 public void preStart() {

06 greeter = getContext () .actorOf (Props.create (Greeter.class), "greeter");
07 System.out.println("Greeter Actor Path:" + greeter.path());

08 greeter.tell (Greeter.Msg.GREET, getSelf()):

09 }

10

2 Hik @Override

12 public void onReceive (Object msg) {

13 if (msg == Greeter.Msg.DONE) ({

14 greeter.tell (Greeter.Msg.GREET, getSelf());
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15 getContext () .stop (getSelf())
16 ¥ elge

17 unhandled (msqg) ;

18 }

19 }

FIRRIG LI T —N4 N HelloWorld B Actor. 5% 5 17/ preStart() /7754 Akka f 8]/ /772,
fE Actor JENAT, £# Akka #EZEAA, STER—SHIIRMLRTIE. EIXE, JAT/E HelloWorld
FAIE T Greeter FISER] (35 6 17) , FHMRTEKIE GREET HE (G 817) . M, HTAI&
Greeter I F ()& HelloWorld f1 £ R 32, Et, ‘EJ&F HelloWorld i1 Actor.

% 12 175€ XY onReceive() R E N HelloWorld FIIE B g%, 7EiX H, HALHE DONE )
WHE. 7EYLF DONE HEJE, B2 H [ Greeter Ki% GREET HE, #HEKEHELL.

A, Greeter 2RI 5WE 2% GREET B, &1TEIWIXK “Hello World”

e, ERATE — T EREL main():

1 public class HelloMainSimple {

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

<) ActorSystem system = ActorSystem.create ("Hello", ConfigFactory.load ("samplehello.conf")) ;
4 ActorRef a = system.actorOf (Props.create (HelloWorld.class), "helloWorld");

5 System.out.println("HelloWorld Actor Path:" + a.path()):

6

7

P2 317, GBI T ActorSystem, R EHFLEY Actor I RS . — KL, — PR
7 A #E—A~ ActorSystem i T . ActorSystem.create)fI55 1 NSE “Hello” NR L 4K,
52 NSHCEE U

%5 4 17381T ActorSystem @Il —NTZLH) Actor (HelloWorld)

fic & 3L samplehello.conf BP0 F

akka {
loglevel = INFO
}

EXE, HERMBMAEE 7 — T HEZLHN INFO.
AT EIRAUHS, ATRAE BJLA R

1 HelloWorld Actor Path:akka://Hello/user/helloWorld
2 Greeter Actor Path:akka://Hello/user/helloWorld/greeter
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3 Hello World!

4 Hello World!

5 [INFO] [05/13/2015 21:15:01.299] [Hello-akka.actor.default-dispatcher-2]
[akka://Hello/user/helloWorld] Message [geym.akka.demo.hello.Greeter$Msg] from
Actor[akka://Hello/user/helloWorld/greeter#-1698722495] to
Actor[akka://Hello/user/helloWorld#-1915075849] was not delivered. [1] dead letters
encountered. This logging can be turned off or adjusted with configuration settings
'akka.log-dead-letters' and 'akka.log-dead-letters-during-shutdown'.

%5 1 4T4TED T HelloWorld Actor (18§45, BRRGNE | MEEIER Actor. BRI N:
akka://Hello/user/helloWorld. HH1% 1 4> Hello %7~ ActorSystem &Gt 4, W LLE— FHATH
i#iX ActorSystem B, f£ NHISE 1 NS0 2 Hello. #55 user RonFH 7 Actor. BT HIH 7 Actor
# 2> FEFAE user XNMEEIE F . 28 3 4 helloWorld BiZIX 4 Actor H) 4.

[E]3H, %5 2 4™ Greeter Actor HIF&1Z 45 #I A HelloWorld £Z58 42— ). HH I 3. 4178
7~ 1 Greeter fTENRIFIZRER. o 5 TR RFEAGER T —FKHBBE R, MR K 2
HelloWorld ¥4 5 & 1L T, 52 Greeter KIiEHE B LR

W AER, A Actor BHTIHATREFF AR, BAIKKESACEANELRE LT . LFR L,
FEHE O 8 Akka HEZRHEATEI S, RATH TER3E Actor X REIT] . 17 Actor XF R 2 8] 38
A E N R RECAEAHEX .. AR ED ERRE B R ERA R R

MERGNAZA Actor FF7ERF, Akka £ H STELARM FEFEFZRPATRAIN Actor.
I, Z2OAFER Actor A A BES M [ — NEAEHAT, A, —> Actor 145 AT BEAHAS [F] (Y ZEFEHR
7o Bk, —MEFESEHA &: AELE—A Actor PHATFER RS, XFEFTRES FBUL
ftlh Actor BT E HH B 1n) 8

7.3 BXRIHBRIEBR—LHA

HEAS Akka M FH & HVH BIKEN . THERER T Actor Z M EEKIZ-OAM. ENEH KR
Fr R L, #E Actor Z [AI4EEIE B R R AT, HMEAEHR. F AR
HELZEBIEHRAFEREH. #ig b Akka SF)7H ST LA FAEA X RLpl, B5hrfE
Fith, SRZUHERF(E AN AT R AR B — MR AN AT 2R R SE BN F
01 public final class ImmutableMessage {
02 private final int sequenceNumber;

03
04 private final List<String> values;
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05

06 public ImmutableMessage (int sequenceNumber, List<String> values) {
07 this.sequenceNumber = sequenceNumber;

08 this.values = Collections.unmodifiableList (new ArrayList<String>(values));
09 }

10

i public int getSequenceNumber() {

12 return sequenceNumber;

13 }

14

15 public List<String> getValues() {

16 return values;

17 }

18 }

RS T — NI RE B FERRE T final MfEA, EHE T LETHEEFHIL
NMrBRHREE, AHEBMESHRE, MARBERESET . ENMFEERENE, WT values
TR, final KEEF A BELRIE values 5| AT, FETIEMRIE values ST RIATT M. N T
SCIANR AT AR, ARRLEE 8 4THIE T — AR [ List X 4.

X FVH BIIE, KK FTREER 74— 58, At 2 1H B 158 7 35 2 LA Fh SR mE AT e 2
AR K H ZHIH B — e 23 T RIS ? nRBEWARSERY? A R ER BN
BWg?

ke b, X TFHEEGE, WATATLA 3 FASIE i 50
B, RNEZ - REGE. EXMEIRT, B KHEREZSHRE IR EXMHEL
T, ArREME/R & HBIE B BUE R, TSBUH B E %,

B2 RN ED — KOS . XIS, F—FHEELLERE—IK, HEIRIIAILE.
HbE— S EmRINGE, RZETRSEIIEENHEE EA2REBEEX.

B 3 FFROURERETE B B0E . st T T B SRIEBORE B B I T — R, BEAS
2HER, BARFEEIEE

REAE, 21 FhoRuS R B ERE, RICKRAR . B ARG R EATTIEH SR ERATUT,
ATEFRIERE R 5 2 PR U FHEZRAFH B BORHREF AW AL, s 3 Fhsug R
BRA B o EL AN 5 S

ARBATRTS FH 7o ZEORUETH B 4538 ¥ W] S0 2

o
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BRRBEM. Lhrt, BRABELEL Akka EHRIEH SR FESE. X, RAKS
T, RREVEMN. JHEKTEEERMIZENMA RS ERgET, BV Ea SR E, %
Rl B ERFEMHERMN. Ft, 7EER Akka i, FFEEWSTZXHHATRIE.

4h, T iE B## Akka o] DATE—E R EARUEMRUF M. ELan, Actor Al [H] A2 F K1
T Ml. M2 fIM3 =%&HEB . Actor A3 [A] A2 IUFARIE T M4, M5 FI M6 =%kHE. IBARSAK
A] PAFRALE :

(D) W M1 BAER, BE—EHLT M2 M3 # A2 Y F.

(2) W M2 BFEKR, BE—ELT M3 8 A2 YiZ,

(3) Wk Ma BB ER, BE—ELT M5 F M6 # A2 i F.

(4) R Ms BHER, BE—ELT M6 B A2 Yi(Z,

(5) XF A2 Rut, KHE Al 1 A3 BT BRI RERZLE—i#S, & TRk,

FEXE, EREEN AR, XMEEREMRNA RS EEE, .

Actor A [7) C KX T M1, %, Actor A [f] B KiX T M2, B ¥ M2 ¥ K% Actor C. F4
EXFEM T, C IR M1 F1 M2 K565 I 2 7% A RER .

7.4 Actor B4 4r B HA

Actor FER G A5, WAAEE “EEBWRIL” MIESI M. Akka HEZRHRAE T35 RITHR 4L,
EFRAAFLUFE Actor HITE SN AN EIT — SV S5ARSCHI1T . Actor 94 dr RAWNEE 7.1 iR,

©

g’l}i- M"f i’-ﬁf'QCStmt )
Ayl

SoNZ

Yestort

STp , Psisnbif

B 7.1 Actor # £ 4 & M
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—> Actor TE actorOf()f B4 i FH f5 TP AR ST, Actor SEFIGIEE S5, £ [A13 preStart() /5 i%.
EIXAS AR, AT LT — R IRV TAE. 78 Actor B TAEEFEH, "R HI—
e, XMBEAT, Actor &FHEEF. X Actor $HE AR, 2B preRestart() 51k (TEZHK)
Se B, HEERFESCIE N Actor X RILH] (RREFAILE, HEMNHRRFE
Actor) o 24HTHY Actor SEHIEIEJE, 22713 postRestart() /7%, Rasa s 5e K, (7] Hr B SL 44
ARBE IR SLH] . 51— Actor HFIRZ 7, IRATLLAA stop() /7 iEBE 4 Actor Kik —4
PosionPill (FEZ54L) . Actor {5 1LY, postStop() iz i, ERIXAS Actor H MEHLE S 3

—™ Terminated 78§ /2. .

FEAEBRA TS — AN A A 3 E] R B 80 Actor:

public class MyWorker extends UntypedActor {
private final LoggingAdapter log = Logging.getLogger (getContext () .system(), this);
public static enum Msg ({

WORKING, DONE,CLOSE;

}

@Override

public void preStart() {
System,out.println("MyWorker is starting");

}

@0override

public void postStop() {
System.out.println("MyWorker is stopping");

}

@Override

public void onReceive (Object msg) {

if (msg == Msg.WORKING) {
System.out.println("I am working"):

}

if (msg == Msg.DONE) ({
System.out.println("Stop working");

}if (msg == Msg.CLOSE) {
System.out.println("I will shutdown");
getSender () .tell (Msg.CLOSE, getSelf());
getContext () .stop (getSelf()) ;

} else
unhandled (msg) ;
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R E LT —AN4 R MyWorker i Actor. ‘B E# T preStart()F postStop()I 1> T 1%«
— ek, FRATETLMER preStart()RAILGL — LR IR, {3 postStop()KHEAT BIRHIRE K. XA
Actor R B, 43 WORKING 428, FEFTEN “I am working” , W ®] DONE H B, 1T
El “Stop working”

##E, BATA MyWorker 85— MNEME, BHMERWE -5 T, —H MyWorker
FANESMEIETAE, WBAEHSWE—AE.

01 public class WatchActor extends UntypedActor {

02 private final LoggingAdapter log = Logging.getLogger (getContext () .system(), this);
03

04 public WatchActor (ActorRef ref) ({

05 getContext () .watch (ref) ;

06 }

07

08 @Override

09 public void onReceive (Object msg) {

10 if (msg instanceof Terminated) {

%l System.out.println(String.format ("%s has terminated, shutting down system",
12 ((Terminated) msg).getActor() .path()));:

13 getContext () .system() .shutdown () ;

14 } else {

15 unhandled (msg) ;

16 }

17 }

18 }

ERREEE T — N EME WatchActor, EAF LR — Actor, HARRIKE, BT
BH_ETF3CH watch —4> Actor(Z8 5 17D W K KX AN AL Actor IR HH ¢ 11, WatchActor
L AENE]— 2% Terminated 4.8 (fAFSEE 10 17) o FEIX B, FRATRE 1] 04T ENZ IETH B Terminated
AR Actor #8142, I B ActorSystem (3 13 17) .

FRBI T
01 public class DeadMain {
02 public static void main(String[] args) {
03 ActorSystem system = ActorSystem
04 .create ("deadwatch", ConfigFactory.load ("samplehello.conf"));
05 ActorRef worker = system.actorOf (Props.create (MyWorker.class), "worker");
06 system.actorOf (Props.create (WatchActor.class, worker), "watcher");
07 worker.tell (MyWorker.Msg.WORKING, ActorRef.noSender());
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08 worker.tell (MyWorker.Msg.DONE, ActorRef.noSender());

09 worker.tell (PoisonPill.getInstance(), ActorRef.noSender());
10 }

11}

iR, FRATE SERIE ActorSystem 4 RSB (58 3~4 17) , & GIE# MyWorker Actor
1 WatchActor. VER S 6 17/ Props.create() ik, BRI | NSECNECIEM Actor K7, 22
ANBHCRIXA Actor FIKIHE BRI S8 (FEIX B, 52 WatchActor FIHIERED . 85,
] MyWorker 55 %% WORKING 1 DONE B4 8. BIGTESE 917, RiE—FRHRIEE
PoisonPill. PoisonPill F2EFEZ L, E&HERIZEWTT, EHAIE.

PAT EiRARS, RGHHaT -

MyWorker is starting

I am working

Stop working

MyWorker is stopping

akka://deadwatch/user/worker has terminated, shutting down system

MIX A R AT LA $, MyWorker 25 i J& 37 50 75 A [0 18 oF B LA S 7 5 A 2 R BT 48 1
WA . &5 —1T%H H 278 WatchActor 1E# IR 2] MyWorker £ 1k

7.5 MEERR

WER— Actor EPBUTHEEF KAERS, LEFLERELERE, SEHE, FAXNE
RN ZEATINE? RGN L AWM AFE K ED, #HEPAT, ERARNBE T —PERGHER
AR E S Actor B2 2 AT A W W55 Actor WE?

FFIXFENL, Akka HEZELE T T HRATEH HFEHIAL. £ Akka HEZEA, & Actor AJ EAXS T
Actor HEATHREF, WaFE Actor KT NREH AT . KELE, WERBATI AP —F2
OneForOneStrategy HI#EE, 535h—Fi& AllForOneStrategy.

%+ OneForOneStrategy ffJ5RE%, 5 Actor R & XFH [ @) Actor #4740 H, HLINE FEK
Hi¥ 1k, TX}T AllForOneStrategy, 3 Actor 22X}t [a] @ () Actor LA K B BT A 1) bl 56 &R 2t 47 &b
B, RES, AT AllForOneStrategy Ki&, TEIEAR THA Actor KRIEHEFNZR, W
RLEZA Actor [A] REH —4~ Actor MMM, MNEHBEMEFSEM, MELRESHEH
AllForOneStrategy , = M, fE8H £ g F, R Z{EMH OneForOneStrategy . 448 7,
OneForOneStrategy .72 Akka BRI SERE

® 208 o



$7E {£H Akka MEEIFEEF

FE—MEEMHERE T, RATATLAN Actor [RIIIE BT HIR FIALHE, Ehtn: 4RI,
BATAT AT AR AN AR, R EEAT Actor, BARH 4 FEE K AT —FF . B 7] LLE JH XA Actor,
EEALIEX A Actor #IEREIE TE, B EiXSETAN, REMGE A E N I E R
BIWT .

THEEIERAIFE #EE—F SupervisorStrategy MM E. Bk, FEE IR Actor, B
Y NETE F Actor BB 3 :

01 public class Supervisor extends UntypedActor {
02 private static SupervisorStrategy strategy = new OneForOneStrategy(3, Duration.create(l, TimeUnit.MINUTES),

03 new Function<Throwable, Directive>() {

04 @Override

05 public Directive apply(Throwable t) {

06 if (t instanceof ArithmeticException) {

07 System.out.println("meet ArithmeticException,just resume");
08 ° return SupervisorStrategy.resume();

09 } else if (t instanceof NullPointerException) ({

10 System.out.println("meet NullPointerException,restart");
4 return SupervisorStrategy.restart();

12 } else if (t instanceof IllegalArgumentException) {

13 return SupervisorStrategy.stop();

14 } else {

15 return SupervisorStrategy.escalate();

16 }

17 }

18 1)

10

20 @Override
20 public SupervisorStrategy supervisorStrategy() {

22 return strategy;

23 }

24

25 public void onReceive (Object o) {
26 if (o instanceof Props) ({

27 getContext () .actorOf ( (Props) o,"restartActor");
28 jlelee i

29 unhandled (o) ;

30 }

31 }

32}
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FIRARRDAS 2~18 1T, 5 X T —/ OneForOneStrategy 1M sRbS . TEXA W B Hug, 18
1T Actor TEXBEIEERIE, 76 1 480 A HET 3 IRE R R X AR, A4 82 HH#RSE Actor.
ELRR s 3 5~16 1T X . XEHE R, $4iB%| ArithmeticException 7 H K (HLAIEREL 0
MIAEIR) , 4REEHEEIXAS Actor, AMEUEMALE (55 8 47) ; MIBR|THREH, #H4T Actor FIE
B OE 11 4T) - B2 lllegalArgumentException 5%, W EEATIE Actor (5 13 47) . X
FHEXANRBH AW EKRE, N EdH, BETER Actor 43 (B 1517 .

% 20~23 1778 32 R KM supervisorStrategy() /712, W B B 2 S B SREE

27 TRk E—/N4 N restartActor T Actor, 1XANT Actor B 2487 ) Supervisor i#
ITWEE T o 24 Supervisor $EUX—™ Props Xt R0, i &R H#EILX 4~ Props L E A —| restartActor.

RestartActor FISEHLUN T -

01 public class RestartActor extends UntypedActor {
02 public enum Msg {

03 DONE, RESTART

04 }

05

06 @Override

Q7 public void preStart() {

08 System.out.println ("preStart hashcode:" + this.hashCode());
09 }

10

11 @0verride

12 public wvoid postStop() {

13 System.out.println ("postStop hashcode:" + this.hashCode());

14 }

15

16 @Override

4 public void postRestart (Throwable reason) throws Exception {

18 super.postRestart (reason) ;

19 System.out.println ("postRestart hashcode:" + this.hashCode());
20 }

21

22 @Override

23 public void preRestart (Throwable reason,Option opt) throws Exception {
24 System.out.println ("preRestart hashcode:" + this.hashCode());

25 }

26

2 @Override
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28 public void onReceive (Object msg) {

29 if (msg == Msg.DONE) ({

30 getContext () .stop(getSelf());

31 } else if (msg == Msg.RESTART) {

32 System.out.println(((Object)null) .toString());
33 /1R BRASH restart, (HIXEL resume

34 double a =0 / 0;

35 }

36 unhandled (msq) ;

37 }

38 }

3 6~25 1T, X T —% Actor FEdr AR EIA#EE O . HKRELFIHIWE Actor HIIESNE
Mo TESS 32~34 fTHIL 7 — L B, % 32 7 &3 NullPointerException, [fi%% 34 1T A
BRLAZE, Frbleiid ArithmeticException.

ERREN T E X
01 public static void customStrategy(ActorSystem system) {
02 ActorRef a = system.actorOf (Props.create (Supervisor.class), "Supervisor");
03 a.tell (Props.create (RestartActor.class), ActorRef.noSender()):

04

05 ActorSelection

sel=gsystem.actorSelection ("akka://lifecycle/user/Supervisor/restartActor");
06

07 for (int i=0;i<100;i++) {

08 sel.tell (RestartActor.Msqg.RESTART, ActorRef.noSender());
09 }

10 }

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

12 ActorSystem system = ActorSystem.create ("lifecycle",
ConfigFactory.load("lifecycle.conf"));

13 customStrategy (system) ;

14 }

LR, 512 7R AN T 2R ActorSystem, %3 TE customStrategy)ERE F A T
Supervisor Actor, F EH. X} Supervisor /Ri%—“> RestartActor ] Props (3 3 1T, X/NH B S5
Supervisor ] RestartActor) -

B4, ik RestartActor SE1] (35 5 17) o 28 7~9 1T, [MiXA™ RestartActor &% 100 2 RESTART
JHE. X273 RestartActor #iltH NullPointerException.
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PAT BRI, HombnT TR RE, REABRRERNED)

01 preStart hashcode:7302437

02 meet NullPointerException,restart

03 preRestart hashcode:7302437

04 [ERROR] [lifecycle-akka.actor.default-dispatcher-3] [akka://lifecycle/user/Supervisor/
restartActor] null

05 java.lang.NullPointerException

06 at geym.akka.demo.lifecycle.RestartActor.onReceive (RestartActor.java:46)

07 at akka.actor.UntypedActor$$anonfun$receive$l.applyOrElse (UntypedActor.scala:167)

08 at akka.actor.ActorS$class.aroundReceive (Actor.scala:465)
09 at akka.actor.UntypedActor.aroundReceive (UntypedActor.scala:97)
10 at akka.actor.ActorCell.receiveMessage (ActorCell.scala:516)

11 at akka.actor.ActorCell.invoke (ActorCell.scala:487)

i2 at akka.dispatch.Mailbox.processMailbox (Mailbox.scala:254)
13 at akka.dispatch.Mailbox.run (Mailbox.scala:221)

14 at akka.dispatch.Mailbox.exec (Mailbox.scala:231)

15 at scala.concurrent.forkjoin.ForkJoinTask.doExec (ForkJoinTask.java:260)

16 at scala.concurrent.forkjoin.ForkJoinPoolS$WorkQueue.runTask (ForkJoinPool.java:1339)
17 at scala.concurrent.forkjoin.ForkJoinPool.runWorker (ForkJoinPool.java:1979)

18 at scala.concurrent.forkjoin.ForkJoinWorkerThread. run (ForkJoinWorkerThread. java:107)
19

20 preStart hashcode:23269863

21 postRestart hashcode:23269863

22 meet NullPointerException,restart

23 preRestart hashcode:23269863

24 preStart hashcode:24918371

25 postRestart hashcode:24918371

26 meet NullPointerException,restart

27 preRestart hashcode:24918371

28 preStart hashcode:12844205

29 postRestart hashcode:12844205

30 [ERROR] [lifecycle-akka.actor.default-dispatcher-2]
[akka://lifecycle/user/Supervisor/restartActor] null
31 meet NullPointerException, restart

g

33 postStop hashcode:12844205

% 1 1TH] preStart 7~ RestartActor IEFEFIGEI, JERE ) HashCode Ny 7302437, 3,
XA~ Actor 12| | NullPointerException. 1R H & X KK, XK SFHEER, FH, X4
T3 3 4T preRestart, [K4 preRestart /£ F 3 E 5 2 AT A, [FIt HashCode 42 7302437, %*
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T4 BT Actor Fl_E—A Actor IR — AL, #HEE, H 497N T HEREEL.

# 20 THEAN T preStart() /7%, T HashCode A 23269863, X il R4 L4 AXA
RestartActor 42 B 7 — /NS, A B Se ) 8 R E A s I, B B SEBDRAR = SR A Se ] 4%
2 TAE. X1 [F— RestartActor fE RG I TIEMH 4, RVBERFFE—1LH]. ERETEHE,
VA F postRestart() /572 (3 21 417) . 5ZFx b, Actor H 5 J5 [ preStart() 5775, /& E postRestart()
Frif R (Actor X2 postRestart()= A F preStart() 7i%)

L 3 IRER G, #id 7 WERE T RAA R AR ER LR B, RSEASEHIT
2%k, MAEBEKXH RestartActor. EidHiHFE 33 THMERTXANTRE, £&E 1
RestartActor SE#1_E, $#4T 7= LT,

7.6 1% Actor

fE—™ ActorSystem F, TJRETFAEKEN Actor. WA EA RHXT K& Actor BEATHEE I
EFAESVE? Akka NEATIRME T —4 ActorSelection 2§, FIR#MEHITHELKIE. RTHEIE
IR, XEARHLEH RO, REAHWNT:

1 for(int i=0;i<WORDER COUNT;it+) {

2 workers.add (system.actorOf (Props.create (MyWorker.class,i), "worker "+i));
3}

4

5 ActorSelection selection = getContext ().actorSelection("/user/worker *");
6 selection.tell(5, getSelf());

LIRSS 1~3 17, #HEAR T KE Actor. #E, BITELH XL worker KiXVH S, @id
actorSelection() /7 iR AL HERBECST (58 5 17) , AT AR BRI A i 2 %14 # ActorSelection.
% 61T, BILIX/~ ActorSelection SEf, fER] AR PIA woker Actor AI&TH B »

7.7 HBWHFE (Inbox)

TNCLEMIE, Ff Actor Z[A]F)E (5 AR ZE L H BAKHETHI . XA THERE RN LA
B Actor RIZHIBEN RGNE? BEREBEN, BRIV A —BEX AWM, Akka ERECDLAR
ITHER T — A fe “WefFs” A, SRR, aTLURITEH Actor BEATH B RIEM#E
e, RRFTETRAEFS Actor ZRIFKZH.,
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N E T A ETR ] E—— Actor:

01 public class MyWorker extends UntypedActor {

02 private final LoggingAdapter log = Logging.getLogger (getContext () .system(), this);
03 public static enum Msg {

04 WORKING, DONE,CLOSE;

05 }

06

07 @Override

08 public void onReceive (Object msg) {

09 if (msg == Msg.WORKING) {

10 log.info ("I am working"):

11 }

12 if (msg == Msg.DONE) ({

i log.info ("Stop working");

14 }if (msg == Msg.CLOSE) ({

15 log.info ("I will shutdown");
16 getSender () .tell (Msg.CLOSE, getSelf());
il getContext () .stop(getSelf());
18 } else

19 unhandled (msg) ;

20 }

210}

EiREG A, MyWorker 2R EWCEIFIHE BITENE 2B TIERZS . 2EILE| CLOSE 4 2 i
(B 1417 , 2XKHBEC, SHRIET.
MEARBIF, 5iX/> MyWorker Actor 32 B/, FHAR— Actor, T2 —/MEFE, HEFEM
{5 FH AR ] B«

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

02 ActorSystem system = ActorSystem.create ("inboxdemo", ConfigFactory.load("samplehello.conf"));
03 ActorRef worker = system.actorOf (Props.create (MyWorker.class), "worker");

04

05 final Inbox inbox = Inbox.create (system);

06 inbox.watch (worker) ;

07 1inbox.send (worker, MyWorker.Msg.WORKING) ;

08 inbox.send(worker, MyWorker.Msg.DONE) ;

09 inbox.send (worker, MyWorker.Msg.CLOSE) ;

10
11 while(true) {
12 Object msg = inbox.receive (Duration.create(l, TimeUnit.SECONDS)) ;
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13 if (msg==MyWorker.Msg.CLOSE) {

14 System.out.println ("My worker is Closing");
15 }else if (msg instanceof Terminated) {

16 System.out.println ("My worker is dead");
17 system.shutdown () ;

18 break;

19 }else{

20 System.out.println (msg);

AL }

22}

28}

AR, %5 51T, HRYE ActorSystem #iEE T — 522 48 MRS Inbox. 253 {8 FHMBAE
WiH MyWorker (38 6 17) » XFERLAETE MyWorker (& 1E /51828 —MEEEH . 5 7~9 17, @&
it MR A F] MyWorker KIEH B

TEZ 11~21 17, BHATWH B8, R &I MyWorker L2815 1L TAE, |5 1% ActorSystem
(1747 -

PAT ERAIG, T CYTERRIE, X BT 17— LR SR -

[INFO] [inboxdemo-akka.actor.default-dispatcher-3] [akka://inboxdemo/user/worker] I am

working
[INFO] [inboxdemo-akka.actor.default-dispatcher-3] [akka://inboxdemo/user/worker] Stop

working
[INFO] [inboxdemo-akka.actor.default-dispatcher-3] [akka://inboxdemo/user/worker] I will

shutdown
My worker is Closing
My worker is dead

iR RT3 479 MyWorker % H &, RoR MyWorker Actor F TAERE . FEHATH
= B main() ¥ MyWorker 75 8 40 .

7.8 HERH

Akka FRft T IEH RIGHIH BRIENE] . AR, RATEUFSER 4 Actor TIAL—A
Actor REPE— AR . X —4 Actor F1FTH Y Actor ERRFTEM, HHR LARAT LARAEfT— A
Actor KAVRARS « ZFMFOL T, G0l AE PROE A R R B E G Actor W8 ? B 15 10T B 3
SR, AT DUE S EE A it A A IX — 4 Actor HR.
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AT RV R, Akka {3 — N B (Router) SREPRIHEMIARE. RGRHE 1
JURhSZ R HO BB B SR, tln, FeHiikRE Actor BHTYHERE, BN ERIE, BIHEKE
YNNI Actor, HERFEHNT #EHE

SRS s — T U B B A A A O 5

01 public class WatchActor extends UntypedActor {
02 private final LoggingAdapter log = Logging.getLogger (getContext () .system(), this);

03 public Router router;

04 {

05 List<Routee> routees=new Arraylist<Routee>();

06 for(int 1=0;1i<5;i++) {

07 ActorRef worker = getContext () .actorOf (Props.create (MyWorker.class), "worker "+i);
08 getContext () .watch (worker) ;

09 routees.add (new ActorRefRoutee (worker) ) ;

10 }

11 router=new Router (new RoundRobinRoutinglogic (), routees);
12 }

13

14 @Override

15 public void onReceive (Object msg) {

16 if (msg instanceof MyWorker.Msg) {

iy router.route (msg, getSender());

18 Jelse if (msg instanceof Terminated) {

19 router=router.removeRoutee ( ( (Terminated)msg) .actor());
20 System.out.println(((Terminated)msg) .actor () .path()+" is closed, routees="+router.
routees() .size());

2 if (router.routees () .size()==0) {

2z System.out.println("Close system");

23 RouteMain.flag.send(false);

24 getContext () .system() .shutdown () ;

25 }

26 } else |

27 unhandled (msqg) ;

28 }

29 }

S0

iR H e X T WatchActor. 5 3 17, B2 H S Router, 1EA4iE Router i, FBE
TREM B KR —HB B Actor (Routee) , W 1l {Thnx. XBMFEHT
RoundRobinRoutingLogic % H#H&, tHgtZEN A Routee #ATHWIMN B KIX. EAHH,

® 306



B7F {EF Akka MEBHRERF

Routee Hi 5 4 MyWorker Actor #J (&5 6~10 17, MyWorker 5_E—3TFfAE, AL H
58) .

MEWE T EABRAIX 5 N MyWorker B, R T 2471 BHO#EEX A Router IR (AR
T%5 17 17) - Router HLAMRYELA =2 (09 B 1% th SRug 3477 B8 . 29—~ MyWorker %15 TAE
i, AT DAfa] S pthofs o TAE P RSRR (38 19 17) . EIX B, R KRILAG B A 7T H I Actor,
M BHREKH RS .

TR LR, h

01 public class RouteMain {

02 public static Agent<Boolean> flag=Agent.create (true, ExecutionContexts.global());
03 public static void main(String[] args) throws InterruptedException {

04 ActorSystem system = ActorSystem.create ("route", ConfigFactory.load("samplehello.conf"));
05 ActorRef w=system.actorOf (Props.create (WatchActor.class), "watcher");

06 int i=1;

07 while(flag.get()){

08 w.tell (MyWorker.Msg.WORKING, ActorRef.noSender()):;

09 if (i%10==0)w.tell (MyWorker.Msg.CLOSE, ActorRef.noSender());
10 i++;

11 Thread.sleep(100) ;

12 }

e

14 }

LERRED A WatchActor RIEKEME, HApRFKHEILEXA Actor HITHB. XA
MyWorker Actor B —H#KH, BARFHEBH.

KBRS T (&R -

[INFO] [route-akka.actor.default-dispatcher-3] [akka://route/user/watcher/worker 0] I am
working
[INFO] [route-akka.actor.default-dispatcher-3] [akka://route/user/watcher/worker 1] I am
working
[INFO] [route-akka.actor.default-dispatcher-3] [akka://route/user/watcher/worker 2] I am
working
[INFO] [route-akka.actor.default-dispatcher-4] [akka://route/user/watcher/worker 3] I am
working
[INFO] [route-akka.actor.default-dispatcher-3] [akka://route/user/watcher/worker 4] I am
working
[INFO] [route-akka.actor.default-dispatcher-3] [akka://route/user/watcher/worker 0] I am
working
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[INFO] [route-akka.actor.default-dispatcher-2] [akka://route/user/watcher/worker 0] I will

shutdown
akka://route/user/watcher/worker 1 is closed, routees=0
Close system

A[LAE %], WORKING 7H B#FMAIELRIX 5 /> workero RZAT LMBCHE HI S, WLEEAN[R]
I SEnE R Y B985 (R T RoundRobinRoutingLogic 4, i A LA%£1k BroadcastRoutingLogic |~
#% %0 . RandomRoutingLogic FEHLFIH HE M . SmallestMailboxRoutingLogic % Actor 11t 5t 45 i%
FHE)

7.9 Actor IR B RSEEHR

FERZIFT, Actor HMLIFEH T RELLER A, Actor F] RE TR ZARIE A FIHPRA XS 7 — %
HEAEHA R AL, Akka CLNRNTFERE] TIX— 8, —4> Actor 7 S AL HE ik HT LA
BEMAFEFRSE, ERERET, U E—EB#IT AR, REZ B UMER
Vi

BUELLBRATEA — D EL Actor, BRRBILEWERMARBRE, FOREES SR
fh BT, fhaERIH RS, SIRibMmES R, thtSdEFAES, METARME
AN SERIRE 73, N I s W] R — el i e !

FEFRATTIX A fa] B (3 AR, AT R IXANBR)L Actor KIXBERFETHFIFE 4. anftsd
JUIEEAESR, fRidibflfEst, sl “RELAEST” , WRRibbEDT, kS5O
k. [ARE, WRMLIEDUA &, fRibfhakstin, Matail “HRELBM T, WRikihiE
B, At S AR AR

FHIFIX A BabyActor #iAEH T F iRz 5t
01 public class BabyActor extends UntypedActor {

02 private final LoggingAdapter log = Logging.getLogger (getContext () .system(), this);
03 public static enum Msg {

04 SLEEP, PLAY, CLOSE;

05 }

06

07 Procedure<Object> angry = new Procedure<Object>() {
08 @Override

09 public void apply(Object message) {
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10 System.out.println ("angryApply:"+message) ;

11 if (message == Msg.SLEEP) {

12 getSender () .tell ("I am already angry"”, getSelf());
13 System.out.println("I am already angry");

14 } else if (message == Msg.PLAY) ({

15 System.out.println("I like playing");

16 getContext () .become (happy) ;

47 }

18 }

1] }i

20

21 Procedure<Object> happy = new Procedure<Object>() ({

22 @Override

23 public void apply (Object message) {

24 System.out.println ("happyApply:"+message) ;

25 if (message == Msg.PLAY) ({

26 getSender () .tell ("I am already happy :-)", getSelf()):
27 System.out.println ("I am already happy :-)");
28 } else if (message == Msg.SLEEP) ({

29 System.out.println ("I don't want to sleep");
30 getContext () .become (angry) ;

31 }

32 }

33 }i

34

35 @Override
36 public void onReceive (Object msg) {

37 System.out.println("onReceive:"+msq) ;
38 if (msg == Msg.SLEEP) {

39 getContext () .become (angry) ;

40 } else if (msg == Msg.PLAY) ({

41 getContext () .become (happy) ;

42 } else {

43 unhandled (msqg) ;

44 }

45 }

46 '}

iR, T become()7EF TVt Actor MR (58 39. 41 1T) . J51% become()
FEULC—A Procedure %, Procedure 7EiX B AJ AR —F Actor KPR, RN, #&EEM RS
e T HEXMARE FHHE ST,
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#Ei1X ™ BabyActor 1, & X T ®iFh Procedure, —#& angry A=< (3 717D , 51— & happy
TEL (BB 2117

TEVIIRA T, BabyActor BER A AES AT Lo KL angry 42 pf A0 happy b3 R #0
A2 TAE. 34 BabyActor #WEH BB, RS2 AHA onReceive() 7KL NHE B .

A WG 15 I BV B AE X onReceive()ERE . 24 onReceive()4b ¥ SLEEP MR, B2
#2487 Actor (FIRZEN angry (38 39 17) . WIRE PLAY JHE, WUIHEUIRZEA happy.

— B CIRA I, Y4588 $iiE BikEnt, A2 H onReceiveORFUEHE 7. BT
angry Al happy A& S5 2 7H EACEE R 0. Rk, JEEERHE B B H 4P AE L (angry B
# happy) » MR UFHLESSE T Actor (192NN [FIALHLIE 4 o

TR IR ZE )L Actor &i% T J1.2 PLAY A1 SLEEP 4 B.:

ActorSystem system = ActorSystem.create ("become", ConfigFactory.load("samplehello.conf")});
ActorRef child = system.actorOf (Props.create (BabyActor.class), "baby");

system.actorOf (Props.create (WatchActor.class, child), "watcher");

child.tell (BabyActor.Msg.PLAY, ActorRef.noSender()):;

child.tell (BabyActor.Msg.SLEEP, ActorRef.noSender()):

child.tell (BabyActor.Msg.PLAY, ActorRef.noSender()):

child.tell (BabyActor.Msg.PLAY, ActorRef.noSender()):;

W @ 3 o U s W N =

child.tell (PoisonPill.getInstance(), ActorRef.noSender()):;
HgHn ™ GHTdEREE&) -
onReceive:PLAY
happy2Apply: SLEEP
I don't want to sleep
angryApply:PLAY
I like playing
happyApply: PLAY
I am already happy :-)
[INFO] [akka://become/user/watcher] akka://become/user/baby has terminated, shutting down

system

ATLLER], %5 — PLAY H.EFREF, &2 M onReceive() R EUHTALFEH], 7E onReceive()
o, B Actor VJ#/y happy IRA . Fit, % SLEEP ¥ 2iAZIF, M happy.apply()R$ab 5,
# Actor YJ#t Ay angry IRFA&. 24 PLAY B HIREIAR, H angry.apply()EREAbH . kAl I,
Akka A Actor 2 T RIGHIRE VNS, & TAFEREH Actor AT LAGEE AN 371 5 AL BE iR
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BOAT I BACHE, 3O RIS F AR A A A .

7.10 if(a)4%E5K: Actor F8Y Future

HF Actor Z [RS8 7457 BaBE K. SIRKIE—F MBS —A Actor Ja, REH R ke
4% Actor (IRl S HIEAR, fEMRKRIERBHER, BZHEM Actor FJREIEIRAKA
FAEAREIHE R, TiEA M ORIk T .

XA S BATZ AT E] M Future BUIER AR . RARZAER REAGHFLRAS, &
AT AR R BOH A, EEXE, WATKE T —FHE.

oW AT 7 SR AR, I RAT B2 AR B AR AR S, HIRATFH E N FREME
AR, Actor RARMBIZLINT—NEEY (Future) WE? XHE, BUEIRATLE FERAIMNEL
BI3RT3 Actor ALIREE R, FEKEK, EITIXNRLERE AT LB ER B BA TR R A -

01 import static akka.pattern.Patterns.ask;
02 import static akka.pattern.Patterns.pipe;

03

04 public class AskMain {

05

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

07 ActorSystem system = ActorSystem.create ("askdemo", ConfigFactory.load ("samplehello.conf"));
08 ActorRef worker = system.actorOf (Props.create (MyWorker.class), "worker"):
09 ActorRef printer = system.actorOf (Props.create (Printer.class), "printer");
10 system.actorOf (Props.create (WatchActor.class, worker), "watcher");

£ B3

12 / /%% future R

18 Future<Object> f = ask(worker, 5, 1500);

14 int re = (int) Await.result(f, Duration.create(6, TimeUnit.SECONDS)) ;

15 System.out.println("return:" + re);

16

17 //BEEESFHEM Actor, pipe FE%H

18 f = ask(worker, 6, 1500);

19 pipe (£, system.dispatcher()).to (printer);

20

21 worker.tell (PoisonPill.getInstance(), ActorRef.noSender());

22 }

23}
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RS B T EALTE Actor 32 H. A H] Future I]F -

TE55 13 47, {#iFH ask() /71545 worker RIEH B, WHEMNAER S, Wi worker ZH Y F|—
/™ Integer 8., 1M 5. 24 workder #URENE B G, AT CUBHT I, HF A4 Rk H 4
KikE. 2R, XMECHESREATRER B % — .

J7i ask(OANE% 45 worker AbEE, S5 RIIR [ —A Future SR (5 13 17) o 7E%8 14 17,
WAV Await F 55 FF worker IR [E], HEETES 15 1T EHRFISE R

EXF A, BATREME — 70 R AR HERH . BRERESEE, B2
FEA A T RE S HOLERE R . 34— R B 7152 pipe() PR % .

RES S 18 AT ask()FF VX 1] worker, FAEIEHEUE 6 45 worker. HeE HFAHATER, 1M
Jefdi ] pipe()iX A Future € A F 5 #h—/NFRA printer 1 Actor. pipe() R # A2 FHZERE T,
2L BIIR [A]

XA printer B SEEUAR FTE ), A ] B b H A5 2 O B0 -

01 @Override
02 public void onReceive (Object msg) {

03 if (msg instanceof Integer) ({

04 System.out.println("Printer:"+msg) ;
05 }

06 if (msg == Msg.DONE) {

07 log.info("Stop working");

08 }if (msg == Msg.CLOSE) {

09 log.info("I will shutdown");

10 getSender () .tell (Msg.CLOSE, getSelf());
b2 getContext () .stop(getSelf())

12 } else

13 unhandled (msg) ;

14 }

R L /& Printer Actor FUSEHL, ‘BB pipe() 1A E] worker HH4E R, FHATED
wmHle Lt (Ea1) .
fEAM|H, worker Actor #5352 —MNEEE, HIHHEERIT T, HATFRE. WTF:

01 @Override

02 public void onReceive (Object msg) {
03 if (msg instanceof Integexr) ({

04 int i=(Integer)msg;
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05 By

06 Thread.sleep (1000) ;

07 } catch (InterruptedException e) {}
08 getSender() .tell (i*i, getSelf());
09 }

10 if (msg == Msg.DONE) ({

11 log.info ("Stop working");

32 }if (msg == Msg.CLOSE) {

145} log.info ("I will shutdown”);

14 getSender () .tell (Msg.CLOSE, getSelf());
1) getContext () .stop (getSelf());

16 } else

17 unhandled (msq) ;

il

FIRREEEE 5~7 4T, R T —AFER AR, AT E BB ask() A pipe() A iERI A
% 817, worker tWH TR EHEIIFF, HEE “HiF” EXRE.

7.11 %4 Actor EFHEEE: Agent

£ Actor HI4RFEIEAL A, Actor 2 [A] T 2@ i B 3T BA%id. Hik, RDKREZA Actor
i B Al A — AR R L. (BAEKERTR S, KR ELRAE 28R, TR LA Agent
B A EREHTIRER, WfTRIELAEZE0R?

£ Akka F1, 8 FH —Fhn {5 Agent FIZEFRSEBLXANTRE. — A Agent 34t T — BRI
FHEH . H— Actor HE L Agent FIER, BE2MIXA Agent F A —A81E (action) .
2% Actor [F]RF 278 Agent i, XL action ¥ £ 7E ExecutionContext F# 3 K AFEAT . FEAT
BEEZ], — Agent &% REEHAT —" action, X FIH—NLERB, EHAT action HIFF 5 E
BN —3, BXTAELERYE, XL action AIAESTRE .

Agent FMEHAT LAME FHPIAN 77 send() B alter(). EAITER AT LA[A] Agent &% — MEMEIE .
B2 send()/TER AR EE, T alter() 77 %21 [8l—> Future % R{F T BREE Agent FIHAT .

THEHLERMEBX A —4 58 H 10 D Actor, EAIT—#%—A Agent $4T BINEE(E, &
A~ agent &0 10000 1K, WHREHESI, B4 agent B A KA Z 100000, WIS Actor [8] (i E
HELA B, A XAME T EE/NT 100000,

01 public class CounterActor extends UntypedActor {
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02 Mapper addMapper = new Mapper<Integer, Integer>() {

03 @Override

04 public Integer apply(Integer i) {
05 return i+l;

06 }

07 ) 377

08

09 @Override
10 public void onReceive(Object msg) {

11 if (msg instanceof Integer) ({

12 for (int i = 0; i < 10000; i++) {
13 /1 BABREBHIE future fIREER

14 Future<Integer> f = AgentDemo.counterAgent.alter (addMapper) ;
15 AgentDemo. futures.add(f) ;

16 }

7§ getContext () .stop (getSelf ());

18 } else

19 unhandled (msg) ;

20 }

200

FRARIEE LT —/EIE Actor: CounterActor. 38 2~7 17, FX T Zit3I1E action
addMapper. ‘& HITEFZXT Agent [EFFTES, KB R MM 1,

CounterActor {74 B AbH pf % onReceive() ', XI4/R ] counterAgent AT ZINEEAE, alter()
8 T BINEhE addMapper (5 14 17) o« TR BER KAE RNT AR BT, FILE
IX BRI [E] (1) Future X RIBEATHCE (58 1517) - ERUESE, Actor HATIRBH (58 1717)

FERF ) E R B0 T -

01 public class AgentDemo {
02 public static Agent<Integer> counterAgent = Agent.create (0, ExecutionContexts.global());

03 static ConcurrentLinkedQueue<Future<Integer>> futures = new ConcurrentLinkedQueue<Future
<Integer>>();

04

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

06 final ActorSystem system = ActorSystem.create ("agentdemo",

07 ConfigFactory.load ("samplehello.conf"));

08 ActorRef[] counter = new ActorRef[10];

09 for (int i = 0; i < counter.length; it++) {

10 counter[i] = system.actorOf (Props.create (CounterActor.class), "counter " +1i);
Al }
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12 final Inbox inbox = Inbox.create(system);

13 for (int i = 0; i < counter.length; i++) {

14 inbox.send (counter(i], 1);

15 inbox.watch (counter[i]) ;

16 }

17

18 int closeCount = 0;

19 / /%558 Actor &R

20 while (true) {

21 Object msg = inbox.receive (Duration.create(l, TimeUnit.SECONDS));
22 if (msg instanceof Terminated) ({

23 closeCount++;

24 if (closeCount == counter.length) {

25 break;

26 }

21 } else {

28 System.out.println (msg);

29 }

30 }

31 /| FERETA R RIMEAETERL, BT #R R

32 Futures.sequence (futures, system.dispatcher()).onComplete (

33 new OnComplete<Iterable<Integer>>() {

34 @Override

3h public void onComplete (Throwable arg0, Iterable<Integer> argl) throws Throwable {
36 System.out.println ("counterAgent=" + counterAgent.get());
37 system.shutdown () ;

38 }

39 }, system.dispatcher());

40 }

41 }

RS, 38 8~11 1T, €12 T 10 /> CounterActor ¥f%. % 12~16 47, 14/ Inbox 5 CounterActor
BHTIE(G. 3 14 THE BXflR CounterActor AT BhHR(E. 2 20~30 T RGHERFTA 10 1
CounterActor IB1T45 . PATTERG, BAVECEWE 7AW Future. 7258 3217, BATAM
Future 4T 3 4T4H A (£ sequence()/712) » #itE T —MNEEIRH Future, H 88 117 onComplete()
[BlE R . fEFTA ) Agent #{EBUTES, onComplete() /7 it (3 3517) . #iX
AN, BRATIE A AR R counterAgent 1 (35 36 1T) , IR RS (B 371T)

PAT LR, EATRE 2

counterAgent=100000
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712 BEEE—HRMEAGFRE: REESHE

E— SR HAREIES b, S MUMREESARF (STMD KA. A2 RHEFH
WAEYE? X BESMEGEETTHMESFIEERC, BaREtE. Brem—stt. 559k
FEHFZAFRE, NFEESPREFAN RERNFHEEAZREF TR -

ERZSE, E—BITIETRREHZA Actor WMETM. EXMMEESS, LR
Actor bR, IR AMIEEFHE T, HAb Actor FrtfT BIBRAE L NE R . T, Mikk
TIRFE — A el B O =451

BRE — AR EE M & TRBAEF], AFKSREH 100 T. Ik, AFRK, 2GR T
Mk P — AL, RBCEEIK 10 T, AR FKSPRGZE 10 7T, [, 5K 5 Rz i
10 7. XN ERAE LIRS T, B RIS AN TE .

B, LBAE T ERBHRUOME S —DAFHESH:

01 public class STMDemo {

02 public static ActorRef company=null;

03 public static ActorRef employee=null;

04

(a0 public static void main(String[] args) throws Exception {

06 final ActorSystem system = ActorSystem.create ("transactionDemo", ConfigFactory.load

("samplehello.conf") ) ;

07 company=system.actorOf (Props.create (CompanyActor.class), "company"):
08 employee=system.actorOf (Props.create (EmployeeActor.class), "employee");
09

10 Timeout timeout = new Timeout (1, TimeUnit.SECONDS);

11

i, for(int i=1;1<20;i++){

e company.tell (new Coordinated(i, timeout), ActorRef.noSender ()):;
14 Thread.sleep (200) ;

15 Integer companyCount = (Integer) Await.result(

15 ask (company, "GetCount", timeout), timeout.duration());

17 Integer employeeCount = (Integer) Await.result(

18 ask (employee, "GetCount", timeout), timeout.duration()):
19

20 System.out.println("company count="+companyCount) ;

vl System.out.println ("employee count="+employeeCount) ;

RZ System.out.println (" U

25 }
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24 }
251

FRfRA%+ CompanyActor #1 EmployeeActor 435I F T8 ¥ A w] K - A 3K P . E5
12~23 17, ATZRBAT 19 WICHK, B WILRFEN 178, B/ N2 6, KILEHE, &
Ja—2EILFH N 19 TT.

15 13 1T, @ — Coordinated Thif#, FH HABEXHHAE 4 HHE B KIES company.
24 company W RIX MM AEHEEE, BIIBANXDNHESHE AR,

5 15~18 1T H 1A 24 J K 2 K B BT A, FEEESE 20~21 17T
NH 2R A F] WK H Actor:

01 public class CompanyActor extends UntypedActor {

02 private Ref.View<Integer> count = STM.newRef (100);
03

04 @Override

05 public void onReceive (Object msg) (

06 if (msg instanceof Coordinated) {

07 final Coordinated c=(Coordinated)msg;

08 final int downCount=(Integer)c.getMessage();
09 STMDemo .employee.tell (c.coordinate (downCount), getSelf());
10 try{

i c.atomic (new Runnable () {

12 @0verride

il public void run() {

14 if (count.get () <downCount) {

15 throw new RuntimeException("less than "+downCount);
i }

107 STM.increment (count, -downCount) ;
18 }

19 1)

20 }catch (Exception e) {

el e.printStackTrace() ;

22 }

Z3 .

24 lelse if ("GetCount".equals(msg)) {

25 getSender () .tell (count.get (), getsSelf());

26 }else{

27 unhandled (msg) ;

28 }
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29 }
30 }

£ CompanyActor H, B 5 HIWi I H) msg &7 /& Coordinated. 152 Coordinated, MIZ
X RIS £5 81T, REFFHNSH R FTERKN &I HELER 91T,
¥iF A Coordinated.coordinate() /5%, # employee HIIAR|MEIHZF, XHEXNHESFHME
A2 5ET.

% 1117, AH T Coordinated.atomic()7E X ' JR FHATHNE XN FFH—H 4. X
T, SaRKF TR (F1717) . HEERSILRTE KT TRAKTE, Mehts
W, BRI

25 4T T4 EE GetCount JH R, 1R [A] 24771 2 &5 .
VERNERBER TR RIK T

01 public class EmployeeActor extends UntypedActor ({

02 private Ref.View<Integer> count = STM.newRef (50);
03

04 @0Override

05 public void onReceive (Object msg) {

06 if (msg instanceof Coordinated) {

07 final Coordinated c = (Coordinated) msg;
08 final int downCount = (Integer) c.getMessage();
09 try {

10 c.atomic (new Runnable() {

11 @Override

12 public void run() {

13 STM.increment (count, downCount) ;
14 }

15 b

16 } catch (Exception e) {

17 }

18 } else if ("GetCount".equals(msg))

19 getSender () .tell (count.get (), getSelf()):
20 } else {

21 unhandled (msgq) ;

22 }

23 }

24 }

ERARSE 2 17, WEERKWIREHRE S0 6. 2 6 1T, HIWTHE B %K Coordinated,

©318



F7E {EH Aka MEBHEEF

N5 R Coordinated, MI248T Actor 2 H BN Coordinated f& 5 1H 5. 26 10 1T, & XETH#
e, FEXMREFBBEERKFA R, EXE, RIBFEESEREBRAAIE, RERIL
FFEANEH, —EGHB R E GRS .

KEAfestar=A N, MREAFRIKFHFHETRFALCHSBEKIKT, REXANE
R AERERSINT &5E? REMRESH R T?

A AHELREELEZ RN, FHRNEXE, B Actor #ELMAZIF—MhiEHES
Coordinated 117, ELAFTKIPOHNEEE, ERKFAKNRKTEHSEE.

PAT BB, B HIHINT

company count=85
employee count=65

java.lang.RuntimeException: less than 14
company count=9
employee count=141

java.lang.RuntimeException: less than 19

ERHRED KHEAZT

at scala.concurrent.forkjoin.ForkJoinWorkerThread.run (ForkJoinWorkerThread.java:107)
company count=9
employee count=141

AES], TREIKRERTRI, AR AER KD SHUERE 3. SEIKEK
B, FERIKSHRBIFAHN. K2R AESNFRIEM.

713 —1NEBHOF: FRRAFREFKH

RFREE (PSO) 22— EE. BES5 KA HMMEEEEIERT R, nJ DL KMk
—Ue R . R ANIE, —aefRibinal @ (HanpR TR A8 TSP) #BT NP A @. 1R
(B 2% T e ik B O(n!)EFE O(2"), IXFNTE 22 TR 8] Y AS o] AR i) L R 2 ik N AR B
i LA PSO EHiF NARRMIAL T3, FAEA OB X L NP b 8l, #AAN— P2 B, HiXfh
HRRAMNNE, #EEEEHARIERTT UNERH BRI EMMAE. XA, HiFsaA
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ST, EAMNEIEEHARIES R R AR, WEH2HR? Kk, EEFFNRESRT, H
AR HERARRE, RATEMABARR —MHEM. i, FAKRELK, JEEA]
Rl — KHEFE R, A AR —ABE 1. (ERBER BRI RLIR R M A
%, HFHEHNRBIFERAIT. WAHE, BRAE-DPASXALKAR, HAREKGET . T
Kk Ak, EfETERD ESLDIRRKNES, mRELR/E, W TFT. Zhe
WHREXANEERANEE/RKEERT T

BEAR B AL 77 RIRAER R, BARNTHBINE MR BB RARE N EELBENTR,
WAKA—ITRE. EFEHSHKNEFPRFBTUES, ERZEAT, BREMEEL
EALRIRAG R AR, BRER EREINR S RIMBEIRA LD EE, ELbF, g
FHERINHEERRTRERMBOLIFERRET .

7131 AR FEEZ

KB EE(PSO) 2 —Ft i B4R, & 7 Kenny 55 Eberhart T 1995 SFig . &
PTG BH T ANR, SBEREEMHEN, R —MEFERIMAEE, T ZRATERK
WAL R ST . SHfEEEMLEL, PSO BIARSLIIMI S S, SHACE X
A, FHEF AN RMAEKRE R G, FEmS T LR LENA .

MEH AR F AT LARIE, SRR BEE S RIRE AR REM EF—/ MR
'Y, WL SHRATERSBEE - EEYFL. WRID PGSR T Hoh—HHF 5k
e, M fes @i CAEERNRY, MXATRTHENSH R KAt 4
R, EBANMET, ERSHIJLAGHE “ME” KDY, ENIAEYRCKARKMTT, X
BAMBERN, EMABREMRE, & E O, SEATIHDY.

Wy HEEERN ERRRIED. AR, RITTUENRER DS, NEHEE S
IERERARE BRI R RIS, ERERVSREFE, Fit, SN hSSNE SR
BHARU—ZERERRSRRARNTT B3 £8shdES, Ef— R MSEETRAMELTH
B, XN —PHmBANIT . XL REEN, &L, BRI AERNER.

7132 WFEBEEZINITEIE
BT REEVE I K i BN T

1. BIRWETERLT, R TR ERYIAR. HES MR T LYaTRERE, Y
APRLF R MEREE (N pBest) .
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2. FFERLT¥E R MERIE K IELEFE#E Master. Master SREFTAR THRELRE,
jiiie R MEIE (dA gBest) o

3. Master ¥ gBest BHIFTAK T, FrAR FERESFRESAME.

4. BEH, AR THRYEE CH pBest 145 gBest, EHTHCHIEEE, £FH T EEGE, f#
EHEHCKE.,

Viy =€ Xrand()x v, +c, xrand()x (pbest, — x, ) +c, xrand () x (gbest, —x,)

Xgt 1=X + Vi

K, rand() R HE—A 0, 1 ZIEBIBEEIEL. =1, c/=2, =2, k R LIIREL v
FoRHATEE, pbest M ghesty R MEARMBN /BN S8R, X TH - NERE
ErEES B, BATTLCAERE — M RAE. Bk “DS” A2REARR, @l T
HEREE.

5. WERKLTAET HEIAMERM A, WAIRS Master, TEIG, #3102,

BT ENREEWE 7.2 AR

W(

e
\ BW(

H72 PSO X*xT&H

MEBANH RS BRPATLUESR], HEERMAE —EmpEiLtE. (HdFRATAT LS FH KR 6
T N EBRER T FE L ERFEN .. EX MU FBEES, Tk 74
mAEREUER, Fi, KB RSERKEIEATRE. Fith, AT LU A bx
AERDRL T RESRIEAT — A B B . b, RS MR TRENES), HEY B RRER
R AL, FEIX B PR, BT H MO L5 2% S0 H0.
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7.13.3 RFEEXREMMTA

BT BB RS NBRA ST AN ? E N RE HHFRBAT RS, SEhr Lk, DART
B ARERMHATE, AT AR B EREA T E. JUF— VIR AL R #R AT LLIE
X FREALIE R AR R, LRI, R/ RCREF, ARz UG .

T, ik BATRER T — A R A AL ) L

BRIIER 400 FivE4, ER 4 RS HES | FEH x Fic, WA LSR8 Vx
Figt GEBREEEMER) , YEAHORSTHENBRIT, FREHN 10%. 2RFEHT HELSHE
FAELR, 1 4 FERE 2 AR,

MR, MFXEEE, FRGTREBINSERTESARKER. i, FF—FHL
400 J3 o4 5E, LSRG An400 =20 J3C; #A1 3 FEARMAARIT, 6 4 FEA A
FEAIARE, WA 400511 =23.07 iz, ERRTEFAE.

N S FRAI TR 0 1) @A A — R AR AL D &L, AT LAFS B DL R O FRH, i 7.3 AR
Men 2= K TRy N
St € oo
JIXAIA, S Lo
21 % ( —,’—/.;’)(,—PA, < A—fu

L3N+ 120K, 1)1 X+ % € 5924

M Xa, %y, Xg 20

B 73 —iLd2RE#M

Her, x1. x2. x3. 4 DRIERRE 1. 2. 3. 4 EFRHNES. FHAREHRTFESLY
PR AT RAR, TWTLASRISE — G F] 86.19 37t %5 2 FE{HH 104.29 Fi70, 5 3 HE4FH 126.19
Jigt, % 4 EfER 152.69 J1 o AIXAN ] K B PUAE, R S35 E 43.09 FioT.

B RS R TRES, FRRZHRFER, TEXFLG 12 DRMEB I} TR
KR, WEHECISEH . AT RBERESBRITT M ETE LR, UEXEAHLSH.

X RRIPCi a8, RN FRERERSETEE .. AR PR, RATAT LA RE
PG HETNH BRI R SR TR, #BE, RIERNTENELAR, AEiREENRTFHR
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frlE RTHE—MIERR-ELTR , BPREEMBOTER.

7.13.4 {5 Akka SSIK T8

BfE, RINCSmEN FRNER, HFEH T —MBOAR R EERFRATRE. &
Tk, BFTEIFMG, EH Akka KL —DMEEARLTE, RKERZXMUAREE T .

fF Actor FIRER Sk FREZEZ MEEREVEE. N TFHEEZHTEARZINERZE
WHEAKERRR T2 58, HelRSEFTIHERRLS. Kk, WNEW E®RATEETLLAE,
PR ENR BRI RE W RBARE, 5258HPN TEEEENXR. RER, &5
EHKFHERZ, BRI SRR .

R A ME G 2 L2 7 NIk 78, — DN BRI 8 2 LR E TR 2 kR
B, fE4aXM e g ad, RIMMFETUNEE), B2+ 7007, DIRETTER
B, HAREH, F£—GiEN EETHE T NERBERARATTRE, METLL, REFHERREE
S RITHH. Bk, 2L R R TR G AR B SE B AR R & o

{H Akka ] Actor BIREHINIAE . BT Actor A LLE FH— 12, 1M Actor X H1E AR
BRI RPATEIT AT U RE KERNFE. Fik, AT ATCAER Actor SKRAIEANK T #
HEMZE. FTHSERIMFEE —F RS H5EH.

B, BATTHEEW RN pBest Al gBest (I7H B KA, HTTEL A Actor Z [AMEH MER A
A4 R A .

01 public final class GBestMsg {

02 final PsoValue value;

03 public GBestMsg (PsoValue v) {
04 value=v;

05 }

06 public PsoValue getValue() {
07 return value;

08 }

09 }

10

11 public final class PBestMsg {
12 final PsoValue value;

13 public PBestMsg (PsoValue v) {
14 value=v;

15 }
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16

17 public PsoValue getValue() {
18 return value;

19 }

20

24 public String toString() {

22 return value.toString() ;
23 }

24 '}

EiRREEH, GBestMsg (fRRLZE 1 17) i HRmL@ERHEE . T PBestMsg (fXiY
BOAT) Rt AMERMIEE. E1#8H PsoValue RER—ANA 1T .

fE PsoValue 1, FEUFEHRMEE, FH - RERREMRIK TR, WP F50 57 R
LB B R RS

01 public final class PsoValue ({

02 final double value;

03 final List<Double> Xx;

04 public PsoValue (double v, List<Double> x) {
05 value=v;

06 List<Double> b=new ArrayList<Double>(5);
07 b.addAll (x);

08 this.x=Collections.unmodifiablelist (b) ;
09 }

10 public double getValue () {

11 return value;

12 }

13 public List<Double> getX() {

14 return x;

15 }

16

17 public String toString() {

18 StringBuffer sb=new StringBuffer();

19 sb.append ("value:") .append (value) .append ("\n")
20 .append (x.toString()) ;

21 return sb.toString():

22 }

23 )}

FIRARE A, BUH x B, x[1). x[2]s x[3]s X[4)FIRREE 1 . B2 E, B3 EME 4
ERRBEE. XERNTHERN, RZEET x[0] CEERMVEFFREREERK) » RAT
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& value FRXHIH T BRI REIE
FE, RBIEFKR x 5 value Z A 15 200 F AR 7R

1 public class Fitness {

2 public static double fitness(List<Double> x) {
3 double sum=0;

4 for (int i=1;i<x.size();i++) {

5 sumt+=Math.sqrt (x.get (1)) ;

6 }

-

8

9

return sum;

}

FRARAD E X fitnessO BRI EUR ] T 48 E B 4 RIERLRE . BN B R R R s, 3
A1 9 I 12 SELAG 1) T i 3 2 8 S G U BB T 0 PEIK LB R =Vl +x2 3+

AT XA T R, FAIR T DRSO T (X R RIEEMAE Bird) T .
AP EART, AT R AT R A

1 public class Bird extends UntypedActor {

private final LoggingAdapter log = Logging.getLogger (getContext () .system(), this);
private PsoValue pBest=null;

private PsoValue gBest=null;

private List<Double> velocity =new ArrayList<Double>(5);

private List<Double> x =new ArrayList<Double> (5);

~ o U B W N

private Random r = new Random() ;

ARG, pBest Al gBest 73 Al &R MERMRA 2 R, velocity RonbL F7E &4 &
EREE (ELATRGG, F—FRHREHe LUAAR —NEE, HILRSH 4 M) . x
RRBETR, NG ERREE. B TERNTREET, TEMAMIE, Bk, XHEE Y
T

H—RFREAI R, ROTHEWGRF RS/ E . TR MIBEIHRE IR
WHE, FHHUREERT R THVIHENLESE:

01 @Override
02 public void preStart() {

03 for{int 1~0;1<5714++4) 4

04 velocity.add (Double.NEGATIVE INFINITY) ;
05 x.add (Double . NEGATIVE INFINITY);

06 }
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07 //x1<=400

08 x.set (1, (double)r.nextInt(401));
09

10 //x2<=440-1.1*x1

11 double max=400-1.1*x.get(1);

12 if (max<0)max=0;
13 x.set (2, r.nextDouble () *max);
14

15 //%3<=484-1.21*x1-1.1*x2

16 max=484-1.21*x.get (1)-1.1*x.get (2);

17 if (max<=0)max=0;

18 x.set (3, r.nextDouble ()*max) ;

19

20 //x8<= 532.4-1.331*x1-1,21*x2-1.1*x3

21 max=532.4-1.331*x.get (1)-1.21*x.get (2)-1.1*x.get (3);

22 if (max<=0)max=0;
23 x.set (4, r.nextDouble ()*max);
24

25 double newFit=Fitness.fitness(x);
26 pBest=new PsoValue (newFit,x);
27 PBestMsg pBestMsg=new PBestMsg(pBest);

28 ActorSelection selection = getContext().actorSelection("/user/masterbird");
29 selection.tell (pBestMsg, getSelf());
30} ;

HTELITRE T, B FRRRBEAERALRN, s —F R fE@T 400
Ji (B 7~84T) , % 2 FMIE LIRE 440 /1 (BB —F2HMAART, ARSE 10~1317) ,
RICEHE . KT HIMRALRT, BEALA R —HH R R AL R AR A S, TR ERERE (5
2547) o WHARIERE T RARBBMENLATH MERI, HRIZLS Master (38 29 17)

4 Master it H S A& RRMNE, 2BERBEMEESE T, KTREZRRNE
WEHCKBITEE, FEHEHCRER UL S E.

01 @Override
02 public void onReceive (Object msg) {
03 if (msg instanceof GBestMsg) {

04 gBest=( (GBestMsg) msg) .getValue();
05 / I EHEE

06 for (int i=1;i<velocity.size() ;i++){
07 updateVelocity (i) ;

08 }
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09 / /R E

10 for(int 1=l;i<x.size();i++){

11 updateX (i) ;

12 }

13 validateX();

14 double newFit=Fitness.fitness(x);

15 if (newFit>pBest.value) {

16 pBest=new PsoValue (newFit,x):

17 PBestMsg pBestMsg=new PBestMsg (pBest);
18 getSender () .tell (pBestMsg, getSelf()):
19 }

20 }

21 else{

22 unhandled (msq) ;

23 L

24 }

ERAIEA, RFEKE T2 REN (RIS 4 17 , BERER TENFEARENHE
CHIEE (BF 6~817) o &, MIBEE, FHECHME G5 10~1217) . BT 487HER
BLRN, R UESEFEAZERN. R RATREENMVEE, Ml T HENEEZ 4,
Hit, E&F BEHTERERE B 1317 .

EEF TG, BT IS A B RE N B, WA T HAME R, U8 KIES
Master (25 15~19 17) &

FELRTREIF, HEAALE K EH R B SEI, R

01 public double updateVelocity(int 1) {

02 double v= Math.random()*velocity.get (1)

03 +2*Math.random() * (pBest.getX () .get (i) -x.get (1))
04 +2*Math.random() * (gBest .getX () .get (i) -x.get (1)) ;
05 v=v>0? Math.min(v, 5): Math.max(v, -5);

06 velocity.set (i, v);:

07 retirn v,

08 }

09

10 public double updateX(int i) {

11 double newX=x.get (i)+velocity.get (i);

12 x.set (i, newX);

13 return newX;

14 }
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R ARAL H updateVelocity )R updateX ()73 5 SE BT 1R Fd BER AL B o 37 B A SEHT A
MATAEEE B 1147 .

o TR R R A R, Mk, SR TGS 25, i r s sk
Kok 7 2R S B XA H

01 public void validateX() {
02 if (x.get (1)>400) {

03 x.set(l, (double)r.nextInt(401)):;
04 }

05

06 //x2

07 double max=400-1.1*x.get(1l);
08 if (x.get(2)>max || x.get(2)<0){

09 xX.set (2, r.nextDouble()*max);
10 }
it //x3

12 max=484-1.21*x.get (1)-1.1*x.get (2);
13 if(x.get(3)>max || x.get(3)<0){

14 xX.set (3, r.nextDouble()*max);
15 }
16 //%x4

17 max=532.4~-1,331*x.get (1) ~1.21*x.get(2)=1.1*x.get (3);
18 if(x.get(4)>max || x.get(4)<0) {

102 x.set (4, r.nextDouble ()*max);

20 }

21 }

ARG AR x1. x24 x3 x4 FEATLR, — BORIUKL T T TEH SR ST BEL
.
seAh, FABE T ZE— N MasterBird, T AEN 2R RN .

01 public class MasterBird extends UntypedActor {

02 private final LoggingAdapter log = Logging.getLogger (getContext () .system(), this);
03 private PsoValue gBest=null;

04

05 @0verride

06 public void onReceive (Object msg) {

07 if (msg instanceof PBestMsg) {
08 PsoValue pBest = ((PBestMsg) msg) .getValue();
09 if (gBest==null || gBest.value < pBest.value) {
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10 /| EFERERR, BRFTERT

14 System.out.println (msg+"\n");

12 gBest=pBest;

13 ActorSelection selection = getContext () .actorSelection ("/user/bird *");
14 selection.tell (new GBestMsg (gBest), getSelf());
15 }

16 }

17 else({

18 unhandled (msqg) ;

19 }

20 }

21 }

ERARTSE LT MasterBird. 4 EWE—MMERAIEN, KR S52R 0T HE,
WA T HRERRE, REHZAN2RERIFERMTERR T 58 12~1417)
w7, BIEFESE N REN. FHEHBZFERE:

01 public class PSOMain ({
02 public static final int BIRD COUNT = 100000;
03 public static void main(String[] args) {

04 ActorSystem system = ActorSystem

05 .create("psoSystem", ConfigFactory.load("samplehello.conf"));
06 system.actorOf (Props.create (MasterBird.class), "masterbird"):

07 Tor (int 4 =10, 4 < BIRD COUNE; " i4t)

08 system.actorOf (Props.create (Bird.class), "bird " + i);

09 }

10 }

11}

FiRARAgE T RF A, XERZ 10 HAFRLT . 568 — MasterBird Actor (58 6 17) ,
110 A bird (55 79 47) .

PAT EIRACES, 14T /DB, IR AR R G R (B -

value:36.15412875487459

[-Infinity, 168.0, 18.786423873345715, 102.1742923174793, 76.5657638235272]
value:37.88452477135976

[-Infinity, 64.0, 87.66774733441137, 37.976681047619195, 206.17791816445362]

value:42.240797528048176
[-Infinity, 113.0, 42.37168995110633, 141.70570102409184, 174.16812834843475]
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value:43.01934824083668
[-Infinity, 76.0, 112.89557345993592, 133.29270155682005, 147.16289926594942]

R RR, BRTHEENVIGLR, RILEN 36.15 T, BHEERNTFHEER, X4
VR A REFLMA, H37.88 F—H EFAF]43.02 FHit. RBRATBTHEEKE, BAEEXA
BE T RO R 43.09 Hit, WUES, MNTFHMERERNEREMNCELEFEELT.

HRT, HTRTHEZNENE, SKITERTRFS—HF, XBREGHER, KA
BESRFBEHFNME NE/RI—IMHE LR, ERRESSHERZ.

7.14 SEE

® Akka B 5344
© http://doc.akka.io/docs/akka/2.3.7/java.html
* FAXREMWTERNA
o (BIMWITIE) WEHE MM Rt #F
® Nobody Needs Reliable Messaging
° http://www.infoq.com/articles/no-reliable-messaging
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FEsE
TR R

FATREFRAELSETREFERGLZ, HESKRE, WA IDE FFRISETLE—ERE L
ZRFREFRIRAOEEL. EAFF, RERMENA—THRITEFERG— TSR,

8.1 MHFLWHFR

AT TEVE, BATE S ADRETERRE, (FNLRPEAR.

01 public class UnsafeArraylist {

02 static Arraylist al=new ArraylList();

03 static class AddTask implements Runnable{
04 @Override

05 public void run() f{

06 try {

07 Thread.sleep (100) ;

08 } catch (InterruptedException e) {}
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09 for (int i=0;1<1000000;i++)

10 al.add(new Object());

iy }

12 }

2] public static void main(String[] args) throws InterruptedException {
14 Thread tl=new Thread(new AddTask(),"tl");
15 Thread t2=new Thread(new AddTask(),"t2");
16 El.statb() s

17 t2.start();

18 Thread t3=new Thread(new Runnable () {

19 @Override

20 public void run() {

21 while (true) {

25 try {

23 Thread.sleep (1000) ;

24 } catch (InterruptedException e) {}
25 }

26 }

27 EUE3Y )

28 t3.start();

29 }

30 }

7Eix B, FR48H ) JIDK [ii4ds A JDK8uS5 .

FRARRGRTEZ AR F Ui ArrayList, FEltk, REFRKEE. EXE, RAITEEH AR,
HPLX IR

8.2 IEXiEM

EIERIFGRZ AT, Seib AR —F Eclipse FIARFE. UIR(EMH Eclipse iR Java 27
B, SREFHATEIR S, BRAERT, SaTAERSHER.

& 8.1 B/~ T 7E ArrayListadd()BRE A HBE T — W74 -

public boolean ME e) {
ensureCapacityInternal(size + 1); // Increments modCount!!
elementData[size++] = e;
return true;

}
B 8.1 Iif &% R £ ArrayListadd()A
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B, AR REs) LR, TUESR, BFSEHEERSSE — KA ArrayList.add()
iy, Wi 8.2 Fiom.

4 [T UnsafeArraylist [Java Application]
4 @ geym.conc.ch8.UnsafeArraylist at localhost:23564
4 @ Thread [main) (Suspended (breakpoint at line 443 in Arraylist))

&= owns: URLClassPath (id=23)

&= owns: Object (id=24)

&= owns: Object (id=25)

= Arraylist<E>.add(E) line: 443
URLClassPath.getLoader(int) line: 344
URLClassPath.getResource(String, boolean) line: 198
URLClassLoader$1.run() line: 364
URLClassLoader$1.run() line: 361
AccessController.doPrivileged(PrivilegedExceptionAction<T>, AccessControlContext) line: not availalf
Launcher$ExtClassLoader(URLClassLoader).findClass(String) line: 360
Launcher$ExtClassLoader(ClassLoader).loadClass(String, boolean) line: 424
Launcher$AppClassLoader{ClassLoader).loadClass(String, boolean) line: 411
Launcher$AppClassLoader.loadClass(String, boolean) line: 308
Launcher$AppClassLoader(ClassLoader).loadClass(String) line: 357
LauncherHelper.checkAndLoadMain(boolean, int, String) line: 495
»i Ditools\jdk8uS\bin\javaw.exe (201555598 F51:02:19)

1L 1T

B 82 Br.EFIETREFEIELT

£ EE 8.2 &, ATLIE B FELLFE main (5 BT ArrayListadd()H, FFH E/R T 52 B M FH
o BIRAERR, HLRATY ERBOFHEE KRN, FHARXLEZ IDK W HBARRE L.
HAT, BRATEROHRERFH 1 fl 2 LR ArrayList FH . FEitt, RATS A B 2K IX
TR o X F ArrayList XFpIER 5 FHAKS, WRAIHRA T SR E, SRS
KBRS RRERE. BANIZEALEE?

#&FET Eclipse FI52 KINEE, RAVBE 5 LHIX /5. BATAT LA M AR B — e84 g 14,
wnE 8.3 Fias.

| Ve | r 34 Tad Al
@ Toggle Breakpoint Ctrl+Shift+B
Disable Breakpoint Shift+Double Click
v Show Line Numbers
Folding »
Preferences...
i L Breakpoint Properties... Ctrl+Double Click I

B83 RXEMEEK

HTFERMNAFEEREUE SR PWT, KUE %AW 48 2 Wi SRR ST R T AR
FLHE main, WHE 8.4 Fin, MALALRELR, HHMRE N ELRE:
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(18] Properties for s

i

i \J, o Line Breakpoint ‘
Breakpoint Properties et N i
Shecion Line Number: 443

Yr Member: add(E)

[@|Enabled
FlHitcount | | @ Suspend thread ©) Suspend VM
¥ Conditional @ Suspend when 'true’ ) Suspend when value changes

H 8.4 REBLFMME
HEFUEEE, BXRPUTHARXBEAR, BATMTLOAK o f12 L2 7T, w85 frx.

4 UnsafeArrayList [Java Application]
4 §B geym.conc.chB.UnsafeArraylist at localhost:64528
4 5@ Thread [t2] (Suspended (breakpoint at line 443 in Arraylist))
Z Arraylist<E>.add(E) line: 443
= UnsafeArraylist$AddTask.run{) line: 19
= Thread.run() line: 745
4 ;® Thread [t1] (Suspended (breakpoint at line 443 in ArrayList))
= Arraylist<E>.add(E) line: 443
= UnsafeArrayList$AddTask.run() line: 19
= Thread.run() line: 745
@ Thread [DestroylavaVM] (Running)
#® Thread [t3] (Running)
o D:itools\jdk8uS\bin\javaw.exe (2015FESH9E F45:14:25)

8.5 #irhlrA ¢l 02

MR E DHF R LAESR, H¥arEEBITRILNGRE, XEERT t1. 2 3. T 63
B ArrayList, [, E4TF Running RE, HEF—EHIT. 1 t1 F1 2 AL

FRHBTE ArrayList.add() /7 &+ M EERT

i EE 8.5 Fras, MRTIEFHRE 2 &2, WRBNIHTESEE, B4 2 KEBRSHIT,
Mt AgksEiaT, BRAdE, RF TiEEE o FHEATH M AERE.

8.3 IERENERIMN

fEXE, BOCBR—MHREZENIIRE. ERNELT, AWEFERIIN, RESHEE
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FRIILRTE, BoA BT SRR SR AEHAT . FESERRIAEE, AR EIETE GRS AT AR T RE S XT
BANARTE AT . e, BATAT LU B W KA HR A Java BN, AR
HRRERE. ﬁu@%ﬁ)ﬁm Eﬂl%'EJXAW?'fB’Qéi

;I'"kmm Propesios lype: javautil Arraylist
e Line Number: 443
Member: add(E)
|
L

] Enabled

7] Conditional OSuspendwhen ‘true’ QSuspe»dwhen\aiuedun;es

B 8.6 REMEXAABAKNE MM

LR, BAERT, AiEASEEERN SLE, WRREERAN SESEHE
ﬂﬁﬂﬂﬁﬁq—%ﬁﬁ%ﬁ, )\'Jﬂ_]' UEE Echpse E’Jéﬁ'ﬁdﬁ*&ﬁ ﬁﬂ@ 8.7 Fi7 o

Ltype filter text .

. i::verd ;‘ General settings for Java Debugging.
b

» Data Management I i { See Bun/Debug’ for general debug settings.
| o Help Suspend Execution
‘. Install/Update [¥] Suspend on ht pti
[l 4 Java ] [VI Suspend execution on compilation errors
i Appearance ] [¥] Suspend for breakpoints during
v Build Path : [7]1Open popup when suspended on exception

4 Cc:fpif’ | Default suspend policy for new breakpoints: m
| Default suspend policy for new watchpoints: [RESEemeyNeas
©» Editor SEEPERG YW g
» Installed JREs Hot Code Replace
JUnit [7|Show error when hot code replace fails
| Properties Files Ec [#|Show error when hot code replace is not supported
I <D Java EE ~ -Show error when chsolete methods remain after hot code replace

L oK

B 8.7 iR E MW EARXATH A HA E M
FEHEEMHRA T, BFEAN SERRESNE 8.8 Fir.
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4 [T UnsafeArraylist [Java Application]
4 78 geym.conc.chB.UnsafeArraylist at localhost:65475 (Suspended)
» 48 Daemon System Thread [Attach Listener] (Suspended)
o 4® Daemon System Thread [Signal Dispatcher] (Suspended)
4 Daemon System Thread [Finalizer] (Suspended)
/® Daemon System Thread [Reference Handler] (Suspended)
4 1517 Thread itl} (Suspended (breakpomt at line 443 in ArrayList))
1= Arrayhst«E>.add(E) line: 443 |
= UnsafeArranystSAddTésk }ur\O line: 19
= Thread.run( line: 745
4P Thread [t2] (Suspended)
& o® Thread [DestroylavaVM] (Suspended)
o 4 Thread [t3] (Suspended)
ol Ditools\jdk8uS\bin\javaw.exe (201585898 T45:20:46)

B 8.8 HALE MM A AAKRE

ALVER], HuiprA KELBEEMAe THERE, MEHRTLRER S Embe] W m. X
2T DUHERR AR AR B AR AR T 2988, AR VA I k& 51 148 80 R UL
DL — L8, SERGEARIER TIE.

BT BB, RWT Redh B A0 T 89 57 5 -

Exception in thread "t2" java.lang.ArraylIndexOutOfBoundsException: 21079
at java.util.ArrayList.add (ArrayList.java:444)
at geym.conc.ch8.UnsafeArrayList$AddTask.run(UnsafeArrayList.java:19)
at java.lang.Thread.run (Thread.java:745)

T, BAERITH RSB ERRTE, RERRZDREE!

8.4 FiiH# A ArrayList AER

B, BATHEEM ArrayList B TAE . £ ArrayList HI464LF, BRINZPAC 10 DA
B, HEAZERHFETCE)E, ArrayList EE#HAT HahY & . K addOBRIEN, REEESE
SRR — N A ERE B SR BTR AN, WERARL, Mey R, ST LUEH Syt

ZRFEIL[E Uy iA] ArrayList R E7E T-: £ ArrayList ZEPRHA TR (RF 1 AAATHZE)D
R ELAE FER BE addOBRE, IR AW RGH R SR INTTRMATEY A, #im
MEAZETY B8E. 25, MANEELEERREAEANE CREYE, BovRE &2
WS BB TSN, MrEAIX A ArrayIndexOutOfBoundsException.

BT ERJEH, FRATAE ArrayList.add()eR L 5 E Wi s a0 & 8.9 Fiow .
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Line nreakpolnt > v

Type: Java uhl Arrayust
Line Number: 44.
Member: add(E)

[#|Enabled

[TTHit count: @ Suspend thread () Suspend VM

7 Conditional @ Suspend when ‘true’ ) Suspend when value changes
[«Chocﬁe a ious! d condition> =

((!(Thread currentThread() getﬁame() equals(‘maln"))) -
|&& size== 9)

& 8.9 ArrayList.add()#9 b7 &% F

XA A EREAIE AR GXEHE t M2 7)) , SN addORE)E, R0
ArrayList RN 9 CHRTIRKEE N 100 , WACRET A, ZLX4RE, RENLEE
WA WA, BARALRAIXA ArrayIndexOutOfBoundsException 1A @R, Kt AT DA B £ 2 8%
IXEEAF AL o

B, R 0 4R, ibEEHMTARRE, JHbEF TR KIE AT, W 8.10 Fin.

%5 Debug 2 i & ¢ ] ‘\ L
4 [T] UnsafeArraylist [Java Application]
4 & geym.conc.ch8UnsafeArraylist at localhost:5732
4P Thread [t2] (Suspended (breakpoint at line 443 in Arraylist})
Arraylist<E=.add(E) line: 443
UnsafeArraylist$AddTask.run() line: 19
Thread.run() line: 745
4 ® Thread [t1] (Suspended)

| = Arraylist<E=.add(E) line: 444
= UnsateArraylList ask.run() ine: 19

= Thread.run() line: 745
@ Thread 3] (Running)
@ Thread [DestroylavaVM] (Running)

B e e imAs e S AT T A A

]

/| Unsafefrraylistjava b ArrayList.class 52 Q,Thmd.dass @A&ﬂrﬂ(ﬂiﬁ.@

436~ jrE

437 * Appends the specified slement to the end of this list.

438 .

439 * @param e element to be appended to this list

449 * @return <tt>true</tt> (as specified by {@link Collection#add})
441 2

442~ public boolean add(E e) {

443 ensureCapacityInternal(size + 1); // Increments modCount!!
444 ~ elementData[size++] = o; ZEXEHT

445 return true;

A 8.10 tl &ELRETHE

A, fEa sz, & 2 LR, FFik 2 #A addOFE, TRHTEERS, W
K 8.11 .
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%5 Debug 32 '.%Sum — :ﬂl *
Filel UnsafeArrayLlst [Java Application]
4 & geym.conc.ch8.UnsafeArraylist at localhost:5732
4 ;@ Thread [t2] (Suspended)
[= Arraylist<E>.add(E) line: 484 |
= UnsafeArraylist§AddTask.run() line: 19
= Thread.run( line: 745
4 4@ Thread [t1] (Suspended)
Arraylist<E>.add(E] line: 444
UnsafeArrayList$AddTask.run() line: 19
Thread.run() line: 745
»@ Thread [t3] (Running)
3@ Thread [DestroyJavaVM] (Running)

Bomae bt et mAe DA T e s

oW m

Unsafedraylist java @Anaybst.dass 32t Threadclass 1 A a
436=" =
437 * Appends the specified element to the end of this list.
| 438 »
439 * @gparam e element to be appended to this list
440 * @greturn <tt>true</tt> (as specified by {@link Collection#add})
a4 .
442~ public boolean add(E &) {
D 443 ensureCapacityInternal(size + 1); // Increments modCount!!
444 elementData[size++] = e; TE2E=R
{5 445 return true;
i 46 }

B8l R2ZRsEHRE

L, t1 2 #AA ArrayList PR BB ENINT RN, Fi, EIHEEFHE
e iEBAVEESE 1, SEREM, Wk 8.12 Arix.

$5 Debug §2 4 Servers % |
4 [T1 UnsafeArraylist [Java Application]
4 @ geym.conc.ch8.UnsafeArraylist at localhost:5732
4 4P Thread [t2) (Suspended)
Arraylist<E>.add(E) line: 444
UnsafeArraylist$AddTask.run() line: 19
Thread.run() line: 745
4 4@ Thread [t1] (Suspended)
= Arraylist<E>.add(E) line: 445
"= UnsaleArrayLstSAddTask.run( line: 19
= Thread.run() line: 745
#® Thread [t3] (Running)
;’ Thread [Destroy}avaVM] (Running)

o et mat s AL E A SAT TA s e a

1w m

m . fe I|'ﬂ'|l!rn J&Anayllstdass 2 ‘Qm Q

/l! R e |

b Appends the specified element to the end of this list.

* @param e element to be appended to this list

* @return <ttitrue</tt> (as specified by {@link Collettiﬂnhdd}
s i
public boolean add(E e) {

ensureCapacitylnternal(size + 1); // Increments modCount!!

A 8.12 tl AL EEMMm
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Tt BN RUE, 2 HFAMESRESELR ECEHET . MZifAEERESEF 2, R
ALk EEE TR, Ei, 24 UERFALIITEESSEMEE. EF 2, k2 # TR
iBhn, e, 242 SEM ArayList B IIJCER, EBIMREHEE mERNPEH—HE8, EA,
RS, size A AL T elementData i1 5. 0/ 8.13 fraw, 7] LAE #| ArraylndexOutOfBounds-
Exception R H AL T 12 &2+,

%5 Debug 52 47k Servers % |
4 [7] UnsafeArraylist [Java Application]
4 & geym.conc.ch8.UnsafeArrayList at localhost:5732
4 ® Thread [t2] (Suspended (exception ArraylndexQutOfBoundsException))
= Arraylist<E>.add(E) line: 444
——=UnssfeRrray LSS AdaTEsroR] ner 19
= Thread.run() line: 745
4 ;® Thread {t1] (Suspended)
= Arraylist<E>.add(E) line: 445
= UnsafeArrayList§AddTask.run() line: 19
= Thread.run() line: 745
@ Thread [t3] (Running)
»® Thread [DestroyJavaVM] (Running)

B oma. data et D ]

U2 Unsaehrapistiove % ragistclss 15 Toeadoss L Abstctlistclss

436- />

437 * Appends the specified element to the end of this list.

438 e

439 * @param e element to be appended to this list

440 * @return <tt>true</tt> (as specified by {@link Collection#add}
441 =y

public boolean add(E ) {

K8.13 Q2&RAERE

ik 2 A TPTHERRER XHFHRERRERFE, 2F, 2 KERANEREIRPHERT
HATER)
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