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gOE
AV I S X

BRIRE RBERT FESR, WRSITRTIEBARER K 8 £ AL 38 884 Al — I &
IR Y, BLERIIT RN ARFIFWAER, R, REFEELNEFEIRDER
B, FFLABLTF A RS B R . P A B A ) O AR P R R IS X T AR IX 2658
W) BB ARBAR R R B A ITH T, A SLRES T — MRARIAY R 25 [

YR ZHIT RN RERR I L R

WA R W RR AR, EIEREFNKETS, FARZHITELRESRN, R
ITLART A& 52 A B R X R AL B RE T R RN G B H LK. HERERSRERE
BALERAS AR5 I AT RE S, FROTRUT LABIE th B p b AR ok . B R AT A A
PR, RITEES T R AR E R HERF . HILAERTESR R T 217 AR T) sE
WS EEMHE K, BIIAHARMHKHERLAT XA RE B TR EMmRG.

FEARF A, BATKRE E B — T H R RBEEAR BRI ENK, IS TEE BT w6
BEE—EXS . EFRERE, RITEEERE—TABEEFSNHEIRES AT
HR@MBEA,

1.1 &% BEFMHITRE

IEWMBATBTRMEARE, LB LUE SRR R — A PIT . ARMNBT B
PP, AR B - PATERRR . BATT LU S B AR iy 2R Ja s
B PRAT AL LA B R AT 2T 5 BORCR . A, BATFTE AR ERIER AT EE L &AR
FEHFEAR GRS BNILE

BEANLBAER — L HRFE IVM 6 T BT, LhrERE LN EZ MES
HBAETERIELT. BATIIRMITRBFE R SRR EHH T 2LBR LN H R PITHE
AR AR

FE—PRERT BELBBHRESET, HFREFEEIE T (multiplexed) REEFH
(multitasked ) PATTTo HRURUL, ZBZALBZH SRR AR 2N A TIRAR AT BT 30
B, HERENZAERA DL (TR ) BBEHIT, ME - MER T S8
ARG, BN UASMITHE (LR) T, Kb, mTLOFRBITHRBREIR
TACEARE T HNAREL, TR R P 0 R AR RO R T 5 12 AR A SRR O A TR 28 P A

1.2 HEHEA
FAI I RBENIEGB FE R R T U FEANEN . B RGBT S HRITES
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2 FIE HFLGEAHERE

FEFFB AT AL . FEARIRI NI AL, FF LAMRBGE FP (K5

121 FEHNAEBFMEEEER

HEAVE S — DR AR RN, RIEAFENASROTERE, EREEEHEAER
RIS, mBR—MHIREAGRE . Z—3UF. AT 28 P4 Web IR
% EFTRIEE . BRI A PR RE B, RGN BRENFER T R R ZRK
AYis, HEBRALESIABMIPITIRE, BEBRCEEBT.

SR FE R ZHELPRHI N IR P, R BAE BT HE IR B X A, Feit R ai
Frit () B 2=/ 2B BULMH RS, fildn, FEEm K Web MR & 3R BUBEIE 0 iE R 1T BE &
AR, BT LAPHAT R R I S5 155 o 0 ) o7 B 3K S5 A BB AR SR AT . 4 BRAR R A R A
P B EX AL, T BB R AL E L, LU RN RS
Z AT A B R I S B AR S5 AT

BRI 8B LN TR BRG], FHOCTE L LR TR F 00 7 0 A9 5
M. FEH WSS, RIOTEWHEENFAETITN, WREEE — AR AEN N BT
BEITEW, FEBIERIS FERAXNMRFE., ZRFNERARIERRS, R
dr T T AR A B, PR AR A T R S A R A R . ST R i — A
HE BN IO T R CFEMAT B R R K S EA B R B4y, RTT LAMA
B T e B BRI R, )

introduction/NaiveStopWatch.java

//This will not work
public void actionPerformed(final ActionEvent event) {
if (running) stopCounting(); else startCounting();

}

private void startCounting() {
startStopButton.setText("Stop");
running = true;
for(int count = 0; running; count++) {
timeLabel.setText (String.format(“%sd", count));
try {
Thread.sleep(1000);
} catch(InterruptedException ex) {
throw new RuntimeException(ex);
}
}
}

private void stopCounting() {
running = false;
startStopButton.setText("Start");
}

© ARG, AT HHERREA LR ERMRRR, WRM LB T AR . EERIK™=SR
Br—EER R,
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F1F HFABGEASHE 3

XNMRPEFRIZ G — RS O R, #5058 S — Start #41
M—ADRRA “0” B label #4F, REMR, YRS Start WA Z 5, HHA LT
HEAAER “Stop”, [N label EfF HHEA B/RYAEICFHH, FROE, IR
B IR AT B e PTESR. (B 8 O B BRI TE3K ),

£ Java GUL RIHRRFH, EHMESREAB I ERATEM ULHEEANEL, HBERIT
HIBRVE R IR AN (ML 55 8 5 . MIATS T Start A2 G, FHMAMESBROBITEER
E BT FALE I R EL© actionPerformed() 7, Ti—BHATHXE, FRBEMRSHEHITHEER
YEH) startCounting() BRI HcRE . T 4N TS it e AT O i, BARX BB ERL
WERHMAS T, HEFRLRE—EHNTE startCounting() R, BT IR AGK TR
NXSEHMET .

LR, RINFTFBEBAREH— N LRBER— timer ( ¥E Java B2 B,
timer W &TE—NEIRBhPAT ) FHIHIHES MREE, FFBER EEM4IRER,

ZEMBERT W LARRARR AR F M R ], A B THRA AR, BRI, AR
F¥ A0 T DU BT TS F P — 2517 BP0 T (484 4R 5T 52 B b 2648 0 S e Sie 38 25 ol o s
MRT|EAF— L P Bl RS,

1.2.2 FEFHITER

RS —TIRZATTE WAL R F . BB LT AT HE— 5 Y RN
ARPATERL AT LI R PUTIOBRAE . IR RS, VRT3 244k 43R B 7 2
H L RN SR AR IF IS TT o

FESRBR T AR 2 H ST AR 2 28 A I AR T AT LB 3 8 B 7 SR AT 4R v, s —
RS RF . HTE B R RN R BRSO R

1. REERE

BRRNTEEES, BFA-MABEENSLRRFELNNART . SESERRIE
P R AL ALY 55 FAE S B BT L, TiT R AR AR, xR T,
RIANTBERIVUF AL B EIT R, A RGRMEEFEE EARE, FrFE%EE A Y E
(FRHZ AL ) R —FIRSE, BRI B AR 3 R Ab X i TR,

2 HERKE N ARE

RYEGRPT —F U T oA, ERERFBERARS 8RBT &3 TRE 5 3%
HIALSE IR R R IF . R F R AR BB ER BN, USSR am
FAHENTESE . HEPITENTFESHABAUE FESNERICESHE, BHE, X
T AT SR R o ISR BRI AR 2 IRL R LA 4 T 36 =2 9 7 2k SRAR T, 7 LA A B P f
PATRR PR SE LB FRIT B 3 & mRLee .

© FEANA, P —IAX B Java iE F T method, SEHFE “Fik" BEMNM, B KEEE
B —¥FEE
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4 FI1F HEEGBHERRE

3. HBFESMERF

BEAH ANRBEH IR DD NSRBI IT BB HRF, IR Web i
S eR AR Y H B AR A TEE R B KM HBEFREAR R LA R EU LS
RABEZGENEAER. BTUXNT - HENE SRR, RNARFTERRIEE 100
HRR R . FEM SN EERTB, M Web &l — RS E BT EHFILY,
M7 T8 ATA BRI A B AR, ZF AIEE 25 fFr i L8 BT E T o
ISR B BEERXT Web IR 5 BRI RS ITIE S | ~ 2 B3 HRGEAT LU R IR P14t 2
LA BE MR R B BE S B35, BATBUATLIEM Web R %5 F 85 BREIER KRB £
MR, RPN & P SRR ) 45 2= LD

1.23 HERBEAIMR

I S G A% AT LA B SL R AR e 4R Sy M RO BE | S SE AR SR A ek . AT AR
A FIFAZ AL B A M RE L A R 2R 55 FE R B0 5 T R AR R R T 1B AT R A o R B . (H
EMBAET — 0K e IR, ERIEFZ XU RREITHERMIFLZET, RITEF
R REERME, A7 LA REEERNTEE,

1.3 FHEHXEE

FHXHE, RalEaf “RELESHT R PRI KB PIIT, BIFsaeR
BERKELR", EBRERAR, o2 Hin BAS 0 B4 i 58 2 20 M LA F 1A
Bl HEER AR, BAOTA LA SL AT Sk, (HRAE R T BRI LRIERTE 3
HIER S 4 R BEATIHIE A BRI BISE B4 R . Fr AR BE 2 6] 7% B AR S 40 B 35 0 1 B AU B8
H HA R R HE SR AR A R Nk 2 5 A BMLLIETT. TRERIMNUFE
FELRRRZ M HATYIE, It e5 1 R F85% — R 3 Ak i A

TP R F AN R REE, RATEH BT 3 KEE: JUR. FEBUKRES LK.
HAprmiA B 5 TRl 2, s &N E— % EMWERBRNYHT
[ &

1.3.1 YL FnTEH

KEEREZEAVBRER, #lin, XN HBRFERSIIT-IXBES, HRIT
BT H Z AT Z BRI B9RIA, WA EA AP EEFR. BT YA P 8 EER
mHR, ASHIBHBRFBBA TIVRRS, H— P RBEERENTEZITMR KA RISKE
TIRFEMAIH RN, RABRESBAIR. TURMERLTEEAERBEHAIBA
B, SRR ESNREF R A B SR A R R R . M RAR PE A X RS RS
BRAEAGRETEEN, HAMFAEGAET. b TBERBHEAVVR, BAIOTTLULHE
WS R BT RS, (EERBEFA AR, BREFTERMAIMARERE, =
F—EARREBKBIEREN N —EREEHM, NZAEESESHREHERIT

000000000000000000 a0k

]
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F1F HAHBALERAK 5

SEREATAb BB R AR EEE AT

FEA 4 B S B R ARAR T 5 e X 7 BT o RO SRR AT R L 34 . ATt
PURFEFE RS, BERESHENETIES BRI, HAEXLHBLT, &
AMRBERSHENBFETHSARNHRZFERZANES, HRAREANERER, *
HES MR 2 P “EEFXARMAE" . BARMNEA LA AR RIS I,
fi Ffi JConsole X FEAY TR B4 BT A etk M — R e P R IR BT IR S5 o (B A% D JE 98 ) |
S 7 SRS T S B B L R B S R T AR A . FEAS S T B9 BT PR AT A
eI 6 X 287 %

1.32 =B&HE&EHG

WR PR S A R ORISR, AR X FE IR A 454 (race
condition ), FEFLMENUN SR ATEP R [F B FSAHRI S TR, B R4
— MR EFE B EEIE T 5 — R R A X N IR AR, EEABTHESIHEE
AT AT . ATZBHREIF ARG R,

TR MEERH FEMAEEE R : RIS RATH Just-In-Time(JIT) Zi%as 4L
DA Java WAEREHY . 45 3€ Java PIFFAE LA G 18] B A8 o8 LA BOZ AR BN 3F & B9 e, 550
Brian Goetzde fJ3&/E {Java Concurrency in Practice ) [Goe06],

THIERATES e RG]k ER LT RS, £ FENAES, £
LRELCUET —NHERE, MEED sleep T 28, BEEKZE done HHE N true,
PELBRASZE, SEHNRERFAEHN done ZZEME, HEHN false B —EHIEH .
TEﬁﬁMﬁ@#iﬁTﬁ%ﬁﬂ#%gﬁﬁ$#%

mtroductnon/RaceCondmon java

public class RaceCondltlon {
private static boolean done;

public static void main(final String[] args) throws InterruptedException{
new Thread(
new Runnable() {
public void run() {
int i = 09;
while(!done) { i++; }
System.out.println("Done!");
}

}
).start();

System.out.println("0S: " + System.getProperty(“os.name"));
Thread.sleep(2000);

done = true;

System.out.println("flag done set to true");

N O O i o o v v v e
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6 F1% HFEIBRSERE

R ATLE Windows 7 (32 {4 ) Ef#H java RaceCondition &R i21T FiRFEF¥,
Ay A R R TF A B R (KBTS BRI REAR )

0S: Windows 7
flag done set to true
Done!

TR BATAE Mac X ARAE R a2k 121T LR BRF, WK BB B FEEF ok
mALAEIE, HHAREER FREXN T done TRIEH ., R HNANT .

0S: Mac 0S X
flag done set to true

G, BARERNE LR EHELZMEE “Windows KIFHT, Mac HEiik", X
A AR R AT RE B S LR RN EHe 5 2.

AT R —, XEFATE E Windows 48, MITAT4 java —server RaceCondition
( B B # 7 #E Windows F & DL server #0547 ), K5 B Mac HL_E HX 454 java
—d32 RaceCondition ( BJiZ BERFLE Mac L client #1217 ) RiEFT L E AR H .

AT7E Windows F & LI R MILE RN T s

0S: Windows 7
flag done set to true

SRTIX K Mac ¥ & B9 H -5 Z BT[] -

0S: Mac 0S X
Done!
flag done set to true

BRINTEW T, Java 2P 7E 32 52 Windows & F 2L client R B 1TH), T Mac F
& ERRZLL server #UETTH . FTUARNTWBIFEM & LRRIE 3K, BFLL client
BB AT AT DA IR DA server B R s 470 T & 1k,

MFFFLL server BFGEFTRY, BIfE FLR ¥ done A EMI(EIZ N true, FE_NEREHLTL
BEIZABMEAAIL, XABAEHE T Java server JIT 4iFSIALT S8 H ., HELLR]
M HESERERLS IIT diFkey, B e LR FFELH I T LR P B R,

M EE R EF R AT B BIE, — MR T BB 7E R E L F T AE IE % i 26
T3 H— B E LT N 25 M

1.3.3 THETLY: BEENEFEMHE

FEIRANIRBIFER SR, ERREEXTHFE done FT A A8 B BT A 8 H Sk R FE AR
AL, ERXMRARWEERER, JIT 4% T aext Ha B Am B i while fEAHEAT T
1o, FHNERBHRBELRE LT X RRERNLE done WA, I, HEBUESR
MHEH AR A H cache FiZEARICA R done HI1H, TIAEEREMEFEEEEHNFER
AT, BT ERIFERE, FAERTEER ELEXN HRMICEEBENEET, #iEES
BT X “fHaNAEmeE”.,

MREBEYGEBE IS, HEZRA R done FRiCHN volatile BT DL T o EAfifd: B4
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F1F HLWEAHEAE 7

private static boolean done;

E&y‘j:

private static volatile boolean done;

KA volatile B VR 2551 TIT G 1588 A B0 BEAR 10745 B2 BUFT 47107 BT BB % i L 1 [ I
FIAL. Z KRBT EL T RS, RERTHESEEMSRER, LT %R
(915 U5 (B #R 75 B8 M A Hh cache I B3 X A TE HEATRRAE. 22 BUFR MR AN B SRR S btk 1
B, A AR TR BT A RAARIC N volatile B, HARTTLISE &AM MK AT, {20
SRR B A RS BN TA R A S BT RE TR, 4L, TEEN TR EA
KEHRVMZGRT, BT4XEA volatile FEIUTMIERES AT A, HHHE
R T 58— WA — IR R, BTLA volatile Y4B TG bk (RIIF B (A8 b 1 JEL M, %)
WP AR RS, SRR T e B B R B B P SR, it 5 — e As R B 3
W R B R AR5 R

TSR A I, BATAT LABR R AR B BB ], SR BT DT IR 5 | S b A
1Y getter Ml setter BRELRHEAT, BTN HIR

private static boolean done;
public static synchronized boolean getFlag() { return done; }
public static synchronized void setFlag(boolean flag) { done = flag; }

KH# 5 synchronized 763X HLARE] T EXEE AT, W T synchronized £ 3 ¥R £ &
JUAN AT A4 £ BRLE HEA RIS FF (6] 45 X SR 20BN 2P B BB 2 — , IR S 27
TEAR I B S50 % 5 304 TR 2506 LS O BN B B I R AR 58 A T 3 S I 2 et . U
TSR R YRR S E T UE BN E S RN BB T E, KSR, S7
IR R S T30 “H 2R INEIAE”

Joe [8): {t4RATFEHE?

B R, PAME (Memory Barrier ) 32 A M3, LM K 43 FAZINME N SHE,

G B AR EAZ ISR A LM (S LM FE2 P Doug Lea 5 % ( The JSR-133
Cookbook for Compiler Writers ) ) Wik &A2 5 H#M N AWM GE LT, BHRAEZLZIFUEY
A s HALEAZT N, X4 F synchronized #= volatile ZRB AL T A M E B LI Ao
RITR, BZHBRENTHEAABARHEGRE, RARHEAZER RS,

BERFBATERFY, AN T LS5 HEFH BB KW cache ¥ T, RIEFEHPEN
B A UBANFMAL, SIS ) SR AR A happens-before, #H#HF A E 2 ¥4
“Java MG BER” VAR Brian Goetz # Z4 (Java Concurrency in Practice ) [Goe06].

5 R 54 % happens-before R 4E, B BEXBE S LAk EALE A 5 ML
WA TEHFAE, LM E B e 2T R,

Java 3t K API 1R % 4R AE 4R 12 44 %5 A4 19 A4 22 #5 4 L ; volatile. synchronized,
Thread 7 #) & # 4w start() #= interrupt(). ExecutorService ¥ 5 % % 11 Z A% CountDownlLatch
EHART T AESE,
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8 HIF HRHEAHERE

1 3 4 *Juﬁ/\?' T'E

R FRA TAE A Z A volatile ZX synchronized FIHE T 52 T MUEI 4 803E, WS BBUR
AT AR P AT N o (HE SO R ER TS IEM RS X B A L, ﬁﬁ%@j@?ﬁﬂ]ﬁﬁ
AL AT AR

EFENITEZT T, ROEEIMTHEATEMRIF R Java B HRFE, WELTE
BHFBEM IR BMEE M EORES., R, 4 Joshua Bloch ¥ ( Effective Java )
[Blo08] iX AR M ZEVEN B IR AT 2 M A AT BT A B R RF2 Y b, H A AT AS T
VARE BB ATIAAR 2 _b #3642 2] A B0 L6 e AT

BRREGPRALUBEFZE LY, AEEASHESTMRE, HEL—fhirs,
EEEBLUA—HEEXBHIRNN. BRFGESFEHNLLEREN, HBME—RR
AEWAEET ,

BB TERF P EXT —43E final (A[4F) WFER, BY - RBER TIREERK
6, WOVEFTEESLRE RN B0 F 5 191E S B AR 2 20K H 1% 18 78 2977 58 /cache 1,
M HIEBRFRAHE, BEELLRRINABRERBET A RERLE cache HIHAEY
AR, Fnt, EFERB M ETENTERRETFH, PEALBLREREE;TRE
B REISER. Beoh, BATEFE Y 1 12 52 R B B8 Bk /] — SR T 4L

Xt F— R BN ARFN S, S04t ARAS M RRNBEE
BAPHIEMYE, REHPRERYE A8, WEMEFERSEEE, I h, Amay
PR—TURE MES, B HBEH KA EE PEE 478 SRR, BB R
BT RS, T L, AHYKRNIER Java N FRFEEEEXKE, HER
AEETE,

WRFAVERRSF b e ST — A8 [ AR A] A SLRO Y final ( ARFAE ) FEBIFIEE 4R
RN VIR % FB, NIXAMIE XM ZR RS MR, FMRBRET EEE A rE,
I B MMER R EMARAFIEH cache PRI RPN . i FEBARTAR, BTLJSS%E
HTR RELM A cache HERBUGRAT T, MRRATNETT IR AL, MRS FIF I HRE

EFTEMRIZRA, TFEE!

IR 2EARER, WERA LN ABFETEW? SR, ERINAESEREL
AT ARV R AT . Hoop— Ry R XA AR S AT P 25 B B 0F AL B R AT AR R
Woo T3 —Fh A ik RS2 i 4l R g IE PR, B T LIME B BB & 2 46,
BFH - EYRRENRT LN, EEEESNE, EFE-F, IERIIEEE IR
A ARREFHE S — AT RE, WRBEME— BRI RIEF 2R, BT LR
FTIEZ AN, BATE AT LAGE A — BT DL S4BT A 728 A0 3 78 1 BT A7 33 BAT O Bt X 32477 2% o
G R AR PR FTH R M A, R EMET B, RAITEESA—g MR W=,

© B, & Java H & String . Integer L & Long 3X MY SCAARR R R ATAS 4, T StringBuilder £ ArrayList
UIPERTR]:
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RIG AR IRE AR, LXMBRIRE N A AR,

1.4 NG

THEBMNELAFRE—DXERE A ENHRFEE—TE S HERS, Ttk
M FESFI PRSI K Y A B I B AL TR B R M BRI 18, A RATHI 4R
BIHEESEXEENEA, B3MHFE, BRIMEITUEFISLERAPRE, #
AR FRN R, R AR A RSN BRI DL L AR R, R E T IR A
HALBER) IVM H ERBEFEAGFAREZNE, AURETEEZE, RINTFES HEALE
AL . SEBIA R TR AN, MXEEERMEE LIRS FEEE RN EE, &
SRR AR, AT AT AR A o FakiX Be[m] i, WA MM ARPES
FHEAGREERR, KEME8B, EABEENEY, RIMEESEIANTERENEARETIH
FRs

BTk, RITEITIRILM A THELBEREMSHES P E,.
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PREMR T 53 I RF SRR P AE BT UL 28 1 7T LA AR T e, 78 P BT I 15 Arb B8 38 1 400 MUR. I
b7 ERERY MERIERER SIS ERM T ERA SR SR B A E S 2
REMFEMERZ )G, REKIRPIF LTS 5 7 2 040 BB 38 10 B8 1 625 B BUS A0 ML RE 2871
AT

HEE VORI MBI 2 A T3 FBRRHE, R CHEOEE, FVRFraE L
HBBMZRE T o BUIRASE, SRAIRBBIRIT K08 A7 (X0 25 L
FRIRSE T EXENEE, R—RERETRET RO 2%, BERIH R RN &
ERFEMBG, HFHERET —20 T, B A7EAR E AN X LI 4 B8 5

21 NRFEBHE

HAIAREN B - BRI E S AL TR | BE B Ho7E A TR 8 | AP AR,
AT RITIERE, ROTTHEMES WL MES, FIRRX L83 B AT, BRI
ABERALS ISR S, WARRBRNTE LTS MBS L8R,

HREESH AR EER LN ABRF IR, WAt RO, S8 A
Web i 35 LRI 10 W 5250 Bl BB P AR 42 0 80 5% S T A K260 R0 7 AR I 7 I X
A, Bl = E TR R Iy EAR AR A
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B P E LR A R AN R R M R R R E — e R X R A BTR R
g, XE—MREEH YA KR EEERRF MK XA R B
AT T IS T F BRI B AN . AR R L R A R R RR R TR
ATAEZ

WREMEHE AFLHEOBE, BorE8R—RBEEER RN %, ER
AT A E I TR AR B, B 3R AT A0 LA P WL I WL R 1 i R U2 1Ak
BEARENRE, HPELEFAFHAE=XT,

HT IR AL IEEE, RINTFER RIEHRRA T MIHRIITHES . ETRBRNE
BRIBIESHEEHBIRALE, DEFETITLI AT, ERA —MRERH MEEAER
fITERT, BPRAIABRI RS HARIES, i THRENREICA BRI LR

1. MELEY

R TR LR, RIFEEDW UGB LEIRALNEE, XRRIET
AR A] RE 2 Ab BRER RO T A A BRI M B TAE R 25, @i T E AR, AT LR
75 AR B RG] AL B O8RS

Runtime.getRuntime().availableProcessors();

B, R R BN R REBON 2 T Al A0 B, IR TR RSB ETTR
FHRA, NABRLEBTHAZOCERAZ I EBRATLUT, EXMHELT, QRELSH
LBEXRITHET S RMERFK ., FHNYHE S MMEFLTHRERER, LBERLEOLFR
LR AT BRSO, XA BT R F R R AR RR . (IR SRR 10 A
B, MLARMRTFEFELZHLBERE SR

HMEFPUT 10 BAEnT, HABEPEEE, TRAESRAT LIS BIHEAT EF SCI# L
fELL A E LR, MRRAMNRB LIDEFT AL 2 2 M RBIE, W BIEEA R
TREFBITELE, RARNEEZER N ELSHRRBEMALESREET

WMRAESH 50% pAtEL FTRZRA, NIRRT TR KBRS T AR E P .
R 55 BB ERRT R F 50%, HIXEESRITEEERN, WRFFFRKBEKEZ
W, EEDEANARFAESHZOE, REF P ERN R X TIATHRE, BN
%2 10 BERK), BRAITMTEEQNE LA B S OB LELEBEE .

BATATLOHE MR rRABR L, B4

LRTREL =CPU T FIAZ 08 /(1 - BERE), PSR BRI BETE 0 F1 1 Z (A,

HHEEMESWHEERLEY 0, 10 HERESWHERIUEEL 1, — P52
EWMEFREEEERPN, URIMEFAHEOCHERESET 1.

N T B E R TR RS, BRINTEME T HN N RESH.

« AbERAS AT HIR% B

© availableProcessors() FA¥EI LAFREL TVM B {5 B8 48 AL FRER 40 B .
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AEF R E R

%—A%ﬁ@egﬁﬁ HATE Z ] LA Z BT I ISR ia 1T & 85X ME. (B8 E
EARBORTE MR ME— L8, AT RUEIRERF W, MBCRAH— 488 047 T A5 java.lang.
ImmgmmAH%%%%ﬁﬁﬁﬁﬁﬂo%@L%WW%GM%%E%%%NW%%QO

2 MEESHYE

R FRATE MBI THE I 2 AR B il AR R, BIERM T EHE W4
R, B— TS AR I RIIETT, FTURMIE S — Ak R A E R4 8
BAMRBRHATE 2. BARBEAE, HERZEARE, FHAXFMEZEET Sk Es
SRR

R EENRNRF P, KRG AREMENRNBEREY, FURMNRE
BERBRESHMABREE -HENE, BT ERR-MREREERATLT,

BERATHREBENRFEY, M-I REAFNEHNAMNEERHAK, BT
ARG AR RE, TR A BR B R LIRS B/ R BOERERT . BT LUK Sk 93+
FAL B S R BN A 24T K A1 43 BIAL BEOE R 27 ok B B M MEREIR TF. XAk &
BT 55 MRS ST IR, AT e AL SRR B E IR,

BANER, RIFEENTFESWIEREYSNMGH. FLURINTESERERS
i ERZEAT R RS, LA BE T4 55 09 SRR R 5190 A o (OSSR IR, B4k,
FAYBI SRS R, T RE ST TR Em,%ﬂ@ﬁ%&ﬁﬂﬁ%%?ﬂ
B, HHTARERSHAZNABEZ MKRBELIEEE 2,

FECUEW, T PR (A R A Ao AR o i b FE 8 — Eﬁ%m@%*%@ﬁﬁﬂ%ﬁﬁA?ﬁ
FELEBE. MEBFBYMERE, RITEEMIE . RESAFZROES, RAT
REA =R B SO, FTLL, %Eﬁﬁﬁﬁ?mﬁﬁﬁﬁmﬁﬂﬁA¥ﬁ%L AUk
EF P LRBH L, UM — ET%I%%%EﬁﬁO&MﬁﬁET%ﬂHW@ﬁ
1953, LW R 28 T ARHLTA AL B2 25 0T FA% LA o

22 FIOFEBFABRFHEAHERA

10 LR RIN R P P R — AR K, BT R FF R BRE0E ¥ S Eg T A 1 58
] OB

BAELE AT — R Z AR B A AR AL PR S Rt &5 09 0 IR, XREREME &, i+
%EE%%%M@%(aﬁ%)%ﬁﬁﬁ&%%ﬁﬁ#@ﬁotﬁﬂ%*ﬁ — i REA W+
HEEH P RERS ., BERINE 2558 7% P e S i 200 LR R,
BRERNFZELT Web HME RRERMNOL, FEILRITESE —F 005 x B8 L
B E RS,
221 HERESSENIREEE

HARMNTFERRE LBSEMNHE, IZHE, Yahoo AT RIITERH S 5E, T
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T (AR ) T BT AR J5@ 5t Yahoo Gl Web Fi45 43 AR BRUCR: R B AT — 3 50 H 9o o

divideAndConﬁyquer/YahooFinancejava ,

public class YahooFinance {
public static double getPrice(final String ticker) throws I0Exception {
final URL url =
new URL("http://ichart.finance.yahoo.com/table.csv?s=" + ticker);

final BufferedReader reader = new BufferedReader(
new InputStreamReader(url.openStream(}));

//Date,Open, High, Low, Close, Volume, Adj Close

//2611-03-17,336.83,339.61,330.66,334.64,23519400, 334.64

final String discardHeader = reader.readLine();

final String data = reader.readline();

final String[] dataltems = data.split(",");

final double priceIsThelLastValue =
Double.valueOf(dataltems[dataltems.length - 1]);

return priceIsThelLastValue;

}
}
A1 % 36 25 115K B http://ichart.finance.yahoo.com, $RJ5 MR EHE A #FHT ) F Rl —
5 H A .

BTk, BRATE— B0 TR B I R R R IR R R BB E . S,
FRATEATED T B HRAF B0 SFERT

,‘,’k"d’ki‘videAndCpnquer/AbstractNAV.java

public abstract class AbstractNAV {
public static Map<String, Integer> readTickers() throws IQException {
final BufferedReader reader =
new BufferedReader(new FileReader(“stocks.txt"));

final Map<String, Integer> stocks = new HashMap<String, Integer>();

String stockInfo = null;
while((stockInfo = reader.readlLine()) != null) {
final String[] stockInfoData = stockInfo.split(“,");
final String stockTicker = stockInfoData[0];
final Integer quantity = Integer.valueOf(stockInfoDatal[ll);

stocks.put(stockTicker, quantity);
}

return stocks;

}

public void timeAndComputeValue()
throws ExecutionException, InterruptedException, IOException {
final long start = System.nanoTime();

final Map<String, Integer> stocks = readTickers();
final double nav = computeNetAssetValue(stocks);
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final long end = System.nanoTime();

final String value = new DecimalFormat("s$##, ##0.66").format(nav);
System.out.println("Your net asset value is " + value);
System.out.println("Time (seconds) taken " + (end - start)/1.0e9);

}

public abstract double computeNetAssetValue(
final Map<String, Integer> stocks)
throws ExecutionException, InterruptedException, IOException;
}
AbstractNAV S readTickers() B — 1 4 stocks.txt B 3C4F R Se B4 A 2 fg i

SRR, HP RS AT

AAPL, 2505
AMGN, 3406
AMZN, 9354
BAC, 9839
BMY, 5099

timeAndComputeValue() BRI T B BAAFERT, HIFA THZL B computeNet-
AssetvValue(), ZRER S H AbstractNAV BIVRAE SR SII, K5, BFHHZE K BT

A L R B TR e )
&, WA EPRA Yahoo 4 BESTIE W35 A9 B2 DRIT S B, X BRATFIRSE
HIT7 IR SE X T fE -

divideAndConquer/SequentialNAV.java

public class SequentialNAV extends AbstractNAV {
public double computeNetAssetValue(
final Map<String, Integer> stocks) throws IOException {
double netAssetValue = 0.0;
for(String ticker : stocks.keySet(}) {
netAssetValue += stocks.get(ticker) * YahooFinance.getPrice(ticker);
}

return netAssetValue;

}

public static void main(final String[] args)
throws ExecutionException, IOException, InterruptedException {
new SequentialNAV().timeAndComputeValue();

}
}

1EFRATIZTT SequentialNAV X B AL RS 3 T 2 i 45 51

Your net asset value is $13,661,010.17
Time (seconds) taken 19.776223

BARKMNBE ST TIHER™E, BEPIFRRMRMEE. XMARBIEERSEH
TS A, b EEEERFARMNEB B ERE ST KOME, fT
A FEIERS, b IERF AR KPS FIEAT TOE 20 #©, X UY H 23K 40 HRE 3

© Eid LA MEER SR Lk P R AT B T — 2 TR A K AL

N 1 O T T A v o e v 7 s
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222 MEXRBEMBFS~SERNTFES

3R R AR P AR SRAT I B R AR DT T RO TR A BB E], T K A EE 4 B Rl R AL TE S 4
Web WA _E o EZRRATBEA 2 i 00— R A m B B DR 25 A e R T — iR, BTL
AR R R IAT I R BGE I AR PR BRI R & R KR,

FEHTE MBI, BATRITET 40 RRSEM BRI P, AMBSLAEFEHRITBRK
HWHETREXMMESHL, EEFTHE-RERILEARE, RITEETERTER
REEFDZIFH TR RITTR R Web RS (EAHIH, #48 Yahoo £ RlH
EW ) 8 H REESZ AL IR R IERS, BT LUK S 0 i 2R AR ORI 55 055 10 3 R B (R 5
—BURFLAT o d1FXF Web R 45 B R K 5t Bl #RAEFE S5 IR &5 28R b T, BFLABH 2
RB AR, WL PRI MR RRET A 2 A SO BN E TS, iR E RS E
0.9, BIEEAMES 90% K] 4b T P ZRZS T A 10% HIRHE 26 T0E, MIZE 4L 3858
RAVATEIT 20 MR (K 2.1 WHARIE ). MEHRE ARESEABMIE, KA
ATLATE 8 AL B RS EIT 5 80 MR RALHIZIL S,

ETHPZIFHIEETFRE, B FERGP RS UREN TERREEMRAN, 5
AFRAT 222 ] HE 25 HOKE B SR ATHR 20 3 B0 B 28 25 IR AR BT o

IEHATE Eaip 6l FRBEGE B K PIT T, REFFTERAZRBELWRELY
S LA B el AT ARAS 438

223 HAFERMEMIFRITE

HATERMEZmEPI KRR, 5k, RNEERAEXBRERFRENRB, KK,
BIMRETENTREERB AL R EEN—E, ROIBERCISE BhEk A4
R B R IES R,

BMAREN S, BITSERESERTHESHFETRENTFEIFEP —RB MR
BEXEETLE, M TR AT IR i AT R B A an AR RS 3 . AR S Ba g
TGS BB 68 SF BE D e B R AT 5 R, BT B IF R R A B AR 5 S Al
A — S AN R AR

R —A Java BIF 51, AL K2 % 2 % Thread 1 Synchronized 58 F ., Rk
# Java 5 HURAT, BRATNA T —HFH R M. 7E java.util.concurrent 43 B i — L3 %
API $244L T 5 R 38 K IF & LR R ThEE,

© N TBBRIEAIRE U E GFHEGHEERS ). Web B % 1S QMEIE P MR LI B ERE, MYIRE
HEFERBOYINE] S0 BT, BHBE Yahoo SBIER & P MM R IR,
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Joe [9]: Java KyIH&7E API IEZEF AR Z #1572

WA BHEFAPIES R EARSEH, de, B TEABRAKREHLS, 1A
— B ERMATL T &AL 4e Thread £ EHEH, TREATRAHLESAMS, &K
MBFEEREFAHEEAARZIAINCEZUEEH, LRANBS AL -ALE X
RBEEMES, RARRREIRSFIMGTERD, BHRARHZHERELTT M,

% wait() v notify() XA BB A E ZRATEBRER Y, KARRFIBITe A4 242 A
CAHATEAZNBEH EA I, @ join() RENIE RN EEAME P LAY
THEHRL, ML ATHARLERAESHLE (E5FERIFRIREALEE T, RZ
DI FHE ),

stsl, synchronized 24EFHEE A, ZARFRARBIZLLFERIAHHE A
THyReEAR, MELLRAFS LR KRG HF L&, kI, mREANA T synchronized,
ALk TEARZ ST B LN KA AT,

A, W Doug Lea F A & k4 # java.util.concurrent & F F —& £ X API &£ &
IHBR T H LA APL

o LA XA P 4% Thread £ R KL 5 k3, HAHRT vAH & A ExecutorService %

BAAMKERBE,

o S R AT F AT AR AR, MRIFEA Lock B B L7k,

« ¥4 BT AR A P A& A wait/notify & ik 89 3 7, I AE AR T vA 48 A 4% CyclicBarrier #2

CountdownLatch X ## Bl F T B k%%,

HERRBIF L API H, Executors K4 FAEQIER AR KRB BN T2, HAEKL
TR H A LU ExecutorService 3 O {78 H ., RIMMEEW LA EREBIAEESHE—
KBRNZNMHEPITHEARENERL. MESA/DMIEED N ARG ELKBMA K
N, FEERAETHEZBFAPTRINEACWES . MRESFHERKTELEE, NAETE
HHEBAAT, H HEH ] FIER R N ERE S AT 55 g 0T DA, ED g dhAT . tesh, WM
LEMSEFUELRE, FRAEBEACLETFNERE. WRENMNEESNET 14
BR, NZAE LB,

B KN EM SBRITETREER = ENHEBFPHTEREERE, RiELESE
BOBD RZRIBREMEEZERE, BITBTUAELBERH R/, REBPENREEE
SANBATEIT N SR FE MBS, ZATMRAITF, RITFTEITE 40 HBRE, mE®
AN 20 MR (FEBALFESS b ), WA 50 55 nT LASr BR g B 04T . AR m— R 4T
FHIRAFRET), —BAZ RNEREA L BT, TEiLRINE — B ERBBMN
HARE, BFNTFRESENROFTERMEBHELATR,

divideAndConquer/ConcurrentNAV.java

uretr public class ConcurrentNAV extends AbstractNAV {
public double computeNetAssetValue(final Map<String, Integer> stocks)

00000000000000000 0 G-k
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throws InterruptedException, ExecutionException {
final int numberOfCores = Runtime.getRuntime().availableProcessors(};
final double blockingCoefficient = 0.9;
final int poolSize = (int) (numberOfCores / (1 - blockingCoefficient)});

System.out.println("Number of Cores available is " + numberOfCores);
System.out.println("Pool size is " + poolSize);
1 final List<Callable<Double>> partitions =
new ArraylList<Callable<Double>>();
for (final String ticker : stocks.keySet()) {
partitions.add(new Callable<Double>() {
. public Double call() throws Exception {
B return stocks.get(ticker) * YahooFinance.getPrice(ticker);
}
)
}

final ExecutorService executorPool =
Executors.newFixedThreadPool(poolSize);

final List<Future<Double>> valueOfStocks =
executorPool.invokeAll(partitions, 10000, TimeUnit.SECONDS);

25 double netAssetValue = 0.0;
for(final Future<Double> valueOfAStock : valueOfStocks)
netAssetValue += valueOfAStock.get();

executorPool. shutdown();
30 return netAssetValue;

}

public static void main(final String[] args)
throws ExecutionException, InterruptedException, IOException {
new ConcurrentNAV().timeAndComputeValue();

}
}

7E computeNetAssetValue() &% H FATH 47 B 15 () BH 22 2 BOR b B 284080 ( Runtime
Y availableProcessor() BRI ML T # I AU ) e TLRBHM /N, RERINTEFBE
HOB SE 48 AT 55 38 BB BUTE Callable 32 1 AY B & (U3 ¥, Callable $2 HR ML T call() 24
B, %R BH R [B{E 2 Callable 3 0 72 B2 XA LB (A 4H] H 2 Double 2/ ), &
BE RN EREXK/DHLREM LA invokeAl() BRECEHE & MES F BT, H,
executorPool A TR AT REZ I R ATIESS o AR RI4r B FAT & Hod R B /N, W&
KT 5 3 A E R AT P R AT HTEANTESHIGEIEEBREW, L
AT IS B FRBEE T HRAT B R, YA FPITREZST, invokeAll() &
B3R 8] — A Future XIRMEES, BRI EN TR R BIRKRT SR AE =%

© MRAEEINEAES BRAEREE, MEFBEGER—MEFRIE B —NFERKE, o U

CompletionService,
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{Ho ERNTE— TR BRI A AT IE L -

Number of Cores available is 2

Pool size is 20

Your net asset value is $13,661,010.17
Time (seconds) taken 0.967484

5 AT TR B 20 BARLG, JERBATHR ELE | BERE. R T BRI E
ZOh, BTSSR o A B 2 R BOR BUBR AR, SRS AR O BUAT B ] B
B BAVET AR EARFBR BRI, H LR BT BT IR R 3E 5 04T B
Z AR 225

224 MWREWEH

FEA [ BB AL B3 R v, ExecutorService JLFf Y T B4 M IR 46 AT, FATHT UMK
RS ZALAA I N ERB P RRPITE R . TEZ A ARE S, B 2 8 et
TS5 25 175 LY netAssetValue, ME—ER A B H 7 BARIDES 27 7. T8
KAEEELRD, FLGXERNTMEN T RE T AN A RS0 25, Fnt, B Y5a it
FRE, BTUARGI R HATIEAM S8, BAh, 8 Future 28, HATATLIZE S My
FEELB LKL BMN Web 3 OB A4 R

AT I A R . FEIVEDES 26 4T, HATIEFF 8 F A Future 315, LI
FERRITAERE N FEF SR, BRI TSR R SRIT808 / e
AL WP & —B . BTARMEHE S W TS SR T, RITBTE R H 405
BRAERT— I FIES G RE BB SR, EA )P IX AT AR R A KRR, AT 08 5]
FEWCEN SR H O BT N 2 J5 R B AT R B R S, W B AP REAS M B K A 1] P By
BUARSR, AR EBTA LS5 8GR A 3403 . TDK H E #$H) CompletionService 27 1
ﬁ%ﬁmiﬂﬁﬂ%%o%Eﬁﬂ%iﬁ@@ﬁ%ﬂﬁ#ﬁ%“%%ﬁﬁﬁo?Eﬁﬁm
el —TIif5, —&Hr— T i@t 36 & 7 Bk i s iR 1547

2.3 HERFEX 10 BHERRAEFHMEYE

1O 2 52 R R FRR I X VS 75 3 B (7 A T A0 O AR A0 O 1 08 TF o 7 LA SE AR 24
SRR AR . M —MES BLEEAE 10 424K Fot, BoATTRT DAL BT 0T EOAAE 55 50 13 3 Hofth
10 B4R AT, X FHERBEAEEENBTRE, £ CPU HLEE |- FF
20 MERBABE T o LRIV — T FE— DAL FFRFE LB (A 15 40) %t
BITHEBERIE . T TS5 S8 40, FRLUTFBLL 40 MEEEZTE XM, BATHT LU
Al 2-1 PIRERE, BEE LB, FEFF T B A 3R TH i B R

MBEIREATAT AR, HEBBA/NEE 20 205, MSBFETRKE. XIBHRIT>
RIEAE TR TEBRE, BIJF 5 2 AR AR AR R M B4R 7 32 TR 45 1)

AR R PP R BRI R R B AL, & TAES M TR BRI KSR, IEH
AREEHIE, ERH T Web 8 1 RIS SR IERT, (678 BRI B H ALK B e
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By LK%
THYREEHPATINHER R, RIS ELSMARRBERKBEFHMBERR, AT,
FAEFTA B9 A AR AT LU i 2B p A e ok iR, IE RN mEE AR

20

R

B8] /s

5 \\—k
1]
12 3 456 7 8 91011121314151617 18182023 22 2324 252627 28 23 30 31 32 33 3435 36 37 38 39 40

g, (RRHO
B 2-1 AR/ FHATEE R I HRCR E

24 HAHEBEBENARFHEAHEZRKR
EWBEAATHEEBIRAHE, MXT 10 HRUMAHET, AESE O TREEER
R BB E K, BRMEARRGIHER R, BRITEAPRATIERR
BRI 453 2 BEXT IR AR 7= A B R W
THRIMEES—MHE (1L, 1 TH 1 PREEENEF. IEBRIVERIUF %, REE

BB e 3 2 3l A
241 EHHBEBHIRFEITES®

iEFATH MM HR 2L AbstractPrimeFinder 77 4f, ZXWIEFARE LA T EREE—
S, isPrime() BREUHRAB —NMA W FRELZEL, 1 countPrimesInRange()
PRFAE A isPrime() JEITHE —NMEE X BN A Z8 KR, BJ/5, timeAndCompute() P&

Bo &5 M B o R R RERT
divideAndConquer/AbstractPrimeFinder.java

public abstract class AbstractPrimeFinder {
public boolean isPrime(final int number) {

if (number <= 1) return false;

for(int i = 2; i <= Math.sqrt(number); i++)

N 1 O T v v o v 7 e
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return true;
}

public int countPrimesInRange(final int lower, final int upper) {
int total = 0;

for(int i = lower; i <= upper; i++)
if (isPrime(i)) total++;

return total;

}
public void timeAndCompute(final int number) {
final long start = System.nanoTime();

final long numberOfPrimes = countPrimes(number);
final long end = System.nanoTime();
System.out.printf("Number of primes under %d is %d\n",

number, numberOfPrimes);
System.out.println("Time (seconds) taken is " + (end - start)/1.0e9):

}

public abstract int countPrimes(final int number);

}

BT REITEKK AR L ®AAREERERITE. I T hiTE [1,number] FEEH
i, WIMRFRAHK 1 A number Yﬁﬁ%ﬁﬁ? countPrimesInRange() PRECEI T,

dlvtdeAndConquerlSequent;aanmeFmder ] ’

public class SequentialPrimeFinder extends AbstractPrimeFinder {
public int countPrimes(final int number) {
return countPrimesInRange(1l, number);

}

public static void main(final String[] args) {
new SequentialPrimeFinder().timeAndCompute(Integer.parselnt(args[0]));
}
}

TEH R TR E number & 10000000, FHIREFEFE TR,

Number of primes under 10000000 is 664579
Time (seconds) taken is 6.544368

FER M DAL BRAS RN B TDK ) server MR MXMRFARAET 6 b2 —5, g
H Client AT e 28—, THILRMNBEU BT EERIFZEBERTF BT
A BRI,

242 REBBEHOHRTESZE

HTFXE-THEHEEEES, FUFRBENAEN SRS TEETSZELNS, K
ABERECH 0, BTLMRYE 2.1 W M AR E R AR S AN A OB (BN 2),
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LBREBI R ENEALIBFHTEEAEMER, RiisFBEETER. XEENE
B—A B EAL 5 Z AT 5 — D EEBLEAE 5 X AR B SR UA K, RO £ T cii#
T8 . PTH CPU LR TR I, ATBIFERT— MES PATE BT F—1,
FHEERATEERE BRI LKW, FHARBF RN TE5, ReHRE—
TIBITHR . AT W E B R R IR L > FES A GBS, SFRINBUS—&
B 2 i B[ Sk SRR

HHRBRE NI Z AR E ST E 0 R RS E MM, 52
HIERRECRIE o5 SR R R SRR RAR, XRBITEXHASEERN 2. FTEMLETE
RER B R IR

divideAndConquer/ConcurrentPrimeFinder.java

s public class ConcurrentPrimeFinder extends AbstractPrimeFinder {
private final int poolSize;
private final int numberOfParts;

public ConcurrentPrimeFinder(final int thePoolSize,
final int theNumberOfParts) {
poolSize = thePoolSize;
numberQfParts = theNumberOfParts;
1
ww  public int countPrimes(final int number) {
int count = 0;
try {
final List<Callable<Integer>> partitions =
new ArraylList<Callable<Integer>>();
I final int chunksPerPartition = number / numberOfParts:
for(int i = 0; i < numberOfParts; i++) {
final int lower = (i * chunksPerPartition) + 1;
final int upper =
(i == numberOfParts - 1) ? number
P : lower + chunksPerPartition - 1;
partitions.add(new Callable<Integer>{) {
public Integer call() {
return countPrimesInRange(lower, upper);
}
1)
}
final ExecutorService executorPool =
Executors.newFixedThreadPool{poolSize);
final List<Future<Integer>> resultFromParts =
o executorPool.invokeAll(partitions, 10000, TimeUnit.SECONDS);
executorPool.shutdown();
for(final Future<Integer> result : resultFromParts)
count += result.get();
} catch(Exception ex) { throw new RuntimeException(ex); }
3 return count;
}
public static void main(final String[] args) {
if (args.length < 3)
System.out.println("Usage: number poolsize numberOfParts"):
s else

N 1 O T v v o v 7 e



http://www.ckook.com
http://www.ckook.com
http://www.ckook.com

Z2% LT RBH 23

new ConcurrentPrimeFinder(
Integer.parselnt(args[1]), Integer.parselnt(argsi2]})
.timeAndCompute(Integer.parselnt(args[0]));

}
w }

FoN44 1 ] [1, number] R4 B3 E RO (ARG 2) AFRE, g KR &5
SAOEAMR (R85 13 8126 47 ). RERAMSHBEEN FREHRIBRBNIESBIES
& Callable =TT A T FXE, BRI ARSI BATHAT B . RATH6
ARTRMIS A F IS AT A4 ExecutorService ZHAT (fUH 28 B 31 47 ). 1E
PRI 33 FFMBAB TR, TR T X i 0 b5 SR BV o B0 T A8 4452 X [
FHRE

B T RIEACR MR T . R RO, BT LRI T T PRI
R AP TR, T SR P b A R B B IF 2 MR PR 5 0 BT B D B A A A
BT H—F ), FEIERITEE — FREM 1 TH MR ORTRR, LRk

IINFIFIX A BCEE R 2, PTRFNM4S N java ConcurrentPrimeFinder 10000000 2 2,

Number of primes under 10000000 is 664579
Time (seconds) taken is 4.2365087

MEERBERMNTUEY, HEBRABAESNEERESIIFRABER -5, X&M%F
G, UL B MRS AR ER AR IE B T AR, SR T 7k B 2R 7E XU A i _b B R 1B 4T I 1]
BeF 3 AL, HELRERAR4ME, ERSHEET LS HMARZATHER 2 5, BT
DAERTE AR BB — F R A1 AT, kB R AURRNER L S L8R FIREY

WEIRe A TR, XANGERM AT REMNRSBER X, ik, REmKBEHmA
B F X R R AT B A . AT, RAAGIR —MTREREEEE, RIIESLMEL
LR PR RO N B H A FR RS RO BOR SR T MR TR o BT LA TR R Y R SR B 7E T T IX R A R
A8, TR TR 2RI X — s R R A MR TR

AT FFE S A 2$ (7F Windows | RAE S EHEAS, 7€ Linux ERARSL / BRI
28 R ALEES B IIE S . TEANFER I RERE - PITEBBRITERERFZ
J&, @RamE 2-2 fiso

SR FENR R 7 e SE I R F Y CPU Rl A R R AR AT Z AT BAR I — . R FIJF & 07Nk
WA NA AR, BIERERIERT CPU KM MEA R AREH N, X TINFT
LR R XN R RE 60%, X—HREFRNT, WNEE/ ABEHSEO LRI
Vet 8 IR I8 43 A0 ), BIRTE ST EAL &5 B 15 B T AR, WRIBIMFHE IR
— TR R R, XIS HRAHESE T, RERMNZRSFR, FERaoE
% vh T A B LB LT IR R, MM EB AN AW RS ZER MR R R,
FRLLG 2 MAME S BAT A HBE ., N TERMEMRE, RIMNFEARIRBESEEFERN
TAER B,
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24 B—F» HALEX#%

il 2

lids2

CPU A #7843 F F i IX ]
B 2-2 JHFFFETESR AL KES)

— ORI, AN TESASEYSIN TAERER LBREMER, BHAXHEIEXEA S
A B AR Py AR 3 A A\ SR TE BB A AT R A M IR A BB, ST R B R XA R
Fifh, BRATZECRARTERELIEELBTIF (MARNF, —FEE) 2RHN%
o MITERNTAT A AR BN F#HTERAS, URBRBIINME
PR B, BRAOWPRE AR HPEED, RIE% Bk XIEET 25% RS 25% HBES
HH—AFXE, TAEEERA T XE. RITERMAEFARIER 28, R
BZRE RN IR ERRBR XM STTX, BeRABRFETHERDS T, Eif
— i, MRBEBRFRERTESAESEL ORISR, RITTERZ0HAREL
SRELZFXE, BATFXEREBERSMEERRBEK, HEEHRBRIRE T —H
BRI

R ASEER &7 XiE (A ) #EZRERT XS CPUZLT
T REEMHAL CPU LR EE, FFLURITE HER IS8T, BFRRASRE
P AL B A OB — EATREPRE . RATHMAREFRRE TADHFXE, HAEFXE
HEBIEBEE. SREERTXEABENITREZE, BT LISESE Bk H i 7 X H 5 0
Ta%, FEEAKKITRER D, RefBBELOTEIGT T MR ERBRAKES, WH
fluih PR AR A0 M AT BE PR T 35 TN FEET AR N B AL 555k BUAT . R ATE — T REH AN
T XA 73 S AR X P RE = AR BRI R R . RATIBR B A/NR R 2 0 F X RIRI 4
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Bk 100, RN

Number of primes under 10000000 is 664579
Time (seconds) taken is 3.550659

HAT ERARZ G, BTEERET 185, BRMKRBIRE 2 FHBMER, B
BETHEET o BATAT LSR5 T X 18 2 4 S #2010 4 SRRt — P R M s T E
B, RS2SR (fairly ad hoc) RISH R, BRIV KB LFHEERT, K5
L REPLRI ANt 3FIEXT B TS OLERE AT, BT AR SR E R A T 4 E B A R T EF R
FA R FEROER AR R RIS TAR R

25 HEFENFHETERNAEFOMELR

BRITERBBRNATASER R, EHRERT FES N TIERRIEN TS
SRR ERE

EEIRRIBE THASE T X RGN ABMEBRADETSH, TEHIERINEE
AN SE R AR, REETFHEBE— 8 CPU MK L, RAZ N
(R e A AR RS B F TR K, BETER P E R 5 M 4
RHFATHE) HEE LRSS HRERPITHER BRI RERT .. BRFRITRME
BHZR AN 2-3 Bino

1 part

s 4

2 parts
2
E 4
=
m
4 parts
18
8 parts

s 16..1024
parts

1 2 3 4 5 6 7 8 8 10 1 12 13 14 15 16 17 18 18 20

S YER L AN
A 2-3 7 8 ALEEES b HIE PR ST REOTR . LM A/ NORI B R RE R R

Bt EEBRITT YRR THREHTEREEH AN HBRFNILREER:
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o A5 BRI BN R TR BRas 08, R RATT AR B FAES R8P T 8 itk

AEAR R/

o BEL FA BB ORI ZRE ), EPRMATLES, TIeWRR o277

X, REXBHEAT S, WHEEMEREARTRAKET .

TSRS BEBT—EHEZ S, HHINFRERSE TFHENRAK 27

MR, BN, WERFHE 8 ZyLes L HEB /Ny 8, MFIESHH 16, 64, 256,

512 F1 1024 IEEBITAER 439157 8.4s. 7.25, 6.9s. 6.8 Fl 6.8s,

ISRV B F BT SRR R, IR R BIEFEE DL, WXFLFRIT
B EE-FOEERSE, T, RGN0 A A B2 08 H R %R
THEBAREFEN, BBNEEST AN W& R R NEZ T LG
P11 R B B AL B Lo o

2.6 AVHHEKE

FEff P A TT R BHE, BAT—Jr E A BRE— S0 RS, 75— 7 XA ERRF
T4 S M MFR S T A B Bl . EAES, RIS —EREIWEHRNTT %,

—BSERWMR T HEARRE, ROV LRSS B % R 2R, K
HBEBABZFUIH A ERERNER, BFREFEELE (EZMEREZE) BTk
M (] A S AR P AR B IR, R, BRATHRIEAH L TR R R R PATFS . VT
XFEN FTRBZ MAFETE SRR, LB T WIERHE X B U5 S8 TR

FRATT 12U AT R s AR AL S R T AR e, A A R TR 0 R e ET AR SR, BORAIE R
HAE—PRER DR A4 &, BRI, XERITNENA BRI REHITHE P,
MR SR RA &R LR 2,

Fr 2/ ANERAR LU R AT A [0 RE A7 T 87 S B0 2 S R BIAR B9 IF: S o R P RO P B

B, N TILRFERE IR R AL, BATLAOR R o B — /N AT LA
HEWITFIES . WREBDAFTE— D REEGR ARy, WIBI R4 HOF R 0TS
FISLBREIPERELR TT

WRES R 10 HERRAREN 10 B1F, NWITSNEREGHB TR ERE. XM
BT, PR BE BT R TA B 08, BATAT LA S 2.1 Wi a2
FAGIHERF A HRRBENEE,

Xt FITHEHERTS, BFFNARBREELE R RE TR 2A F LA,
PRULES 2.4 45, SAT, BURIAIREAT LI Z DB REREBIR A2 TES, WRFZEDITA
HELOBUIR A Z R RERER T B A Bh 4269

BARKBEREMEREA—NRBER, HAMNEE -BX, 80 TIEFHNITER
B RSB FAE S X T HAFE SRR, FREFEER, MEEHTE 050
REAEREH LSRN S, BA—E LRI RS RRBELY . ERASHHZE, &
TR 3 1 25 8 Ao — o T B A0 30 0 07 SUSR SE B 1 55 (0 394 TAR A3, AR T, R
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g2 T REH 27

A RN B LB AR B LA B R AR ARE B T AT A A BB HH R I K. s,
X 53 B SR 28— PR B T Rl R R A B

2.7 NG
PUF J&— S| F 2 A B3R 3 A2 BE 1 SR S T B i 5 s .
« RATTHEH BT BT UH LB ITHENFIES
s BAISZEDITA BB OB ABNERE, MERNEOHEATUEZX 2L
LR R AL TS (AN SRR/, SRR S R A I I T A 3 W 44 BB B O
o, ——FEIE )
« MFIRSERNHRF, RAOTDEE LB & 5 5 40 S L BOHR
« XHF 10 BB, PHERal RS BRRE N LBRE,
AT ARG ERF SRR
LFRE =CPU v I8 /(1- FHEE RS ), Hh o <PHER¥ <1,
« AR M [P AM# R #45 F FAE4, XBEABERR CPU MR AR R EMEEG
REBZHET,
 WATAE e SEE AT ARRAS, I I 8 AT An e sk 2R AR PR T AR =2
« BAIOZFE /R IR L A2 APL AR 0,
TR, RATKIHE—Seff ok 28 R B i 3 7 s o
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£Q=
% it 75 5%

M TEBRBRYRE, FARRBFRT DB GLRMS . RIHRRIBFRET G
He—HEVE SO N BUR K Lm0, T MR 2 1 PR A e UL 7 S O — M 5 B T 41y
ARLERBERIHRA:, AN,

5T Java BERMITE—#, ROSEHRHERRITERRERES, MEHETHR
A, XS T8 T A BY AR B9 BOR A Z AT R e LART 248 A DB RS R
BURRRASHACIDAT, RAESMZ LIS, RGO Y 24 T B AT B — SRR, 3
PR BERRRRIET , FRWREIRZE %, ISR % B AN —AO,

BOREFA—ERRBEWERE ., ZERARSHERABBHRE, XR—FHEE
B AL AR PR AR RSB ik, fEA S, AT LTS TR E B 72 0 54 3
WOBRFRIT TR, FEERSRE, HHHEE T RS,

3.1 AIERES

BARMGHRERAT R LM, BRRIE 3 MU H TR . LEasu
MMwmmMW)ﬁ&,ﬁ%ﬂﬁﬁ(MMMmmww)ﬁ%ﬁ%ﬁ%ﬂﬁﬁ(mm
immutability ) J7i%,

— P HIRE R IEEA BT, RIVENEBRAFFTAESBEBY, MYREE
AEEET o X FREBGRITXEER Java BF FORE, BASTSHEBITRES
ﬁ%ﬁﬁ$,@ﬂﬂ%%@ﬁ@ﬁﬁ@oﬁﬂ%ﬁ%ﬁﬁﬁ@ﬁ%ﬁ%ﬁ@?@ﬁﬁ%ﬁ,
FHEBEA R I, BT AR, RITLFURIERLE FASRE RS
W —F B, 3 BX A FB MBI FI R — SN, ST, TNk 2 B 4% e
BT R BERFIBB AT R E A« RAOTFES R AR AT IS 1% 2
Mo MEATEMBRGNIE 2, RIVEABAETMNETERYE, HYXREE H R R
FEFRLHEREG BT . BIEHE, BRITEA KMk,

ERHRET T, RETEEFER— NIRRT R TR, EiEhEdh, TR
%,@EE%N%R%KEﬁ—f%E@U%@W@EOEﬁ%ﬁﬁ%ﬁ,ﬁmﬁﬁﬁﬁ
HEEZNRBZIALE W E YRR, Java BBF RSB METRAS M, B
i 2B ] AR AT BB R — NI 22

%%xaﬁ&ﬁ&%%—ﬁ&%%ﬁ%,ﬁﬁ&*ﬁﬁ%%ﬂ%Kﬁ#Em%oﬁﬁ

© HMLTFHEEHAA—1F3, HTHERE RS E A,
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RIXHR BT A KA S, B IR R il R P Bk E ), B EBREE T 2RI
EATTERZ BT E A . HEES O ENR T MR, AR TSR
5 Java (U FTZAMREBOMNIKE T . RERESHN . XE—MERNNWHEE, THEERIT
— IR BRI . AR, ARIRATE A RE WK X Fh T Ik OB, RATHEE
FEEER, WLHEEEZELHIFR,

BT 5 38 1 A0 AR S 69 75 B TR T 9 183 1 ¥ e 0 T BA PR R 7 e O R MR, e
AR RV TT R B, (BULERR A5 ORI, o T T 3R 6 S 4F o — EL 8 F ko 25
ARSNGB NEF FOREE RN, BEN, RITMZEEEAEDBRER
ARVETr ¥k b, TR e e e O f = m] AR M T

RIRIFEAIE 2itie T =F R M ik, 3Tk, ODK @ 30615k 2 3 T
L F 65 ¥

3.2 WFEITEm

SEFRE R — IR ZARLBRIES) . MBATA IR AL | TE 055 R U R E A
PR AR W RRE . RATREEBORE, ERATA LSS MTLEE, AR S E
—ABIF, T EJLTDRE B AR R 4 0 o s b R 4 R A

IR —A Java P HSWE, ETRERFRENEEEEEBI T SSARY
T L. REFSGEHNRAERAMAEEKHAN, FER TR D ERITE AN T8
— TR IR — T RAE Lo T B L MRR TR, HARBIINE, YRS
BAONKTRENR, BTHRMIZREMN, FATRERTEN, FUTS’HRT,
HTEEEAHREA, FURFERRZI— KR (52 ARTIR) BEWFE, TH
BATH E—TRBN =R 07 5 AT R RS T, FT e E BT R Bl

3.3 HEWTHIGIt

HETHR—MEIT TR EE M RR U RABRN TR . EBR LB 0, K5
RARL, FEHTRMERS L.

BRI B — A Fred 95Kk, Mt RFE AR NPUD, fhatseBbEskinm ey 2
RTRME SR, KA -FHF, REFBERHBAN. Y Fred BRZE, F—15
$oF Jane, KILAHE, FNTFE FAT 2 AR LB 5 2o 4 5 5 0 M BB0R R B BR X AR 3k
HAH

RF TR TR T AR, (AR T —Seal 8, 7E5—45 i,
ROTLTUE ZMAE BRSO (BT ESCHER . ——%E ). WA, H—AA
IETERB L BRI, HALNELA 5, R DRFEWGENRRIAA - (38
FERKMET . —FHE)

RSEEARERVE, WHH PR ENABBE— L ORE, RITTEERBA]
XMFIEARAE total MITAHITRE . —MTFHRREINS 55K SRR R R 5SS
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H (EHE-NRSFBEEHARMT . —FFHE ), R, XATXBITIATEEZHL
RELHE, BRVLURIERFENEAEL 2N, BASIBERFE.

BiTieH ABORZRS, RS ] AR R AR EFE S AT (hEnsg et . —
BEE ), RITEERERE, FLUGERNEN 5 —MI5E.

3.4 FREFEMILIT

HEFEBGER, AR E—WIRHES T total ZREBILAE 0, TR K HIES T
BT k%, XH—REBENE N AT LU MBITH TEZEEEFRT

BAERANEROT ISP AR AR e H O T EIBE R AR T . MATEFHASEME, Hit
I AT 52 AT 45 38 B OB T AT Tt L s S A

B —WEN T HAMA LR TR, TRRENTR; R HIEHEZER,

X B YT RARBE AT AN k. BT (total) HFREFE: REREERXS
A, HMARRRVIRZAER, SR RE, RIMHERT E—DFERFENRE,
W —REATHAHEH PP EREN AR EFHERNED T

B HAM AR RN BEZ G, REZAWHE TR HT Zi. BROFIATEIHEL
T B EEBE— IR B TH B A R AL B (BlindE EalR, —FEE ). HRIAHHA
ABELBHIAE LR T 25, Bl WA RN A — T RE TRBAR T,

MSHBHARERY, WRETENE A, QFERACEN, BFRE-1MEREH
i (R ER-MAE, ENRITBES 8 AR ), BMARARBAR K7
LPHBAGERHMATT . HEAGEAAIZER, MEERE -, REBIREIRRE e N H®
Xi#, BASXREITHRE AR R, RADOR AR E o — DR A TR,
o FIEME— T IR BRI N (R72), BrUA7EALBEEOR 003 78 vh R 75 R P84 .

R BB IEIL ERIE A I H TR R R 8, ARARMNBAAHERLRE

MR .

3.5 HREARTMEIRIT

F 58 4 AN BT AR B 77 1 R Ak BB [R5 AT Z BT B0 g AR D 1A B AN TR) o B SR B Bk |
R RARKEN, AR —EMEAXM T KRS Java REBH . WREZBERE
BAEATRAR B BT AR5 B DR iy B R AR MERY, (EX B SC BT REAY .

HATAT IR T BB A AR — R NEE, A AT UAREIFEM. REiEEINA
ZWACLEAMN AN TRE, BACHTRRNIIRMEL, PR RMESRAECH
BN, REBELBRN TREFRENSE DA, BALEEESBSER (ETHEE
fifh, A GFEREIE T % ),

FEXNTTET, BEABREMEY, AETHE N ANERHA S A D ILRTETA A
THREA . BRMAEE PSS — AT BB R B M HeH A TR B,

- RIMEBEARBEMBEYHBELTHRELE, §0ASEEHS, FAETL 4L~
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MHHEE, M TREMHEEMNE, RITTUEFREXIER (B3R EM ),
A EEERBXRETEBE LY, ATLUES AAERLH, FATAT LIFE Scala,
Clojure. Groovy F1 JRuby H i {5 foldLeft(). reduce() B inject() 25 1k 3 SR IX L34
AT GHEMRZLREKN ., BRAEDRT S8 kA RA 46X MEERS, B
HATME] Tl W ABHET B RIRBER . MRABAERELR, BRATE E T LUK
SR T/NA, B —BR WA R — 4 A B, SRR BRI R MR,

3.6 #HAH/ AAIEHHIEEN

TSR T BT TR B b, RATIEE S AR — AR, Hix
YRR TE NBE P IS AR, — BB R TR MR 3, XA PR
R aREE, FAXAEE (BT G2E ) EHRAD,

(HRRATEL G RHE TTRER 8 0 L HIRAB 4/, A TR — MR . — MR
— MR, WATA T RRFEME ALY . RN EE R RITAE . BT AR
AGREN L — B8 TS RN &R, PAROK ™ BRI F . BT IR AT
AR BUHE A RIR S e ff e K B DL IR,

REAMCHIRGE A AR RA VA TIT T, BT AR 2 500 1T LU A7 s (R — Be it Rl A
RRRABRTAE. B TEERR—RAWAER, FTAT USRI 3, LUEG SO R ke M
Bt A o FEA MBS F T LUR BUB BB “FEH” #4E. 12 Clojure Fl Scala X A%
HITE F 2 T MR B SR A . BT TR S PR R IR 4 B0 % A b 3K
EHEMEBT,

36.1 ARATHER

EIE A A S A S E T, BERMNEZWELTHESSHEN®L, THEIER
TR RIS — T ] P 0 AR A AR k7 v e 4 U S e . AT LR Mk 32, Hohdg
M RAPAN R SEI . B3I HARERA, £ oS AR REEPR T -1
TR, WA 31 FTR . FERATEE B0 FIA o] 285 R R AT THE,

B2 Susan RIRIIMA T ASW, FAARMEZBR—TFHET. BINTTHESEq®—
AR, AR R R Susan MBI H. Hbf TYUMTERBATAEN, LRI REELE
REMIHAL TR, BN ZBRETERTHEEREY SHE -ASIUHNE, MXE—4 R
AR T SRR

TR BT AIRARERET, MR HEER ARG S, P ANs
A GUHKRE YRR AL, FRERITRAT USSR O A %20 EN FEE— 15
MIBERR . AN 3-1 BT7R, BIHEERE R KIBLASMYFTE S &, it Xy, RIS
MR e R B S8R KT,

MEEFEK TR IR Y S R REAL T 3 et ] . ST IR 1R S 1R B I S B MR BT > T

© AN MK I AFRAET SRR T, & RRR MR Bt — B R s R,
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32 F—Fp HEE#H

— PR, HEAREESERE TR (FLUEE— MR ERIERRE] ) Wisk .
HeER R

R

Susan  ©

Bl 3-1 Heafbgigatm

F T DA A 22 2 Sk SR AN I B 95 A5 A 78 4 a8, BT DA SRR AT BR A AR T 1 B
Bt Ll (AR PIRRER ) WERETR, WRFHEESHE ISR,

3.6.2 #EHXIEI Tries

FERAFRETTH, NABHERARMNERTHY MR, BRINTEELEEL
HRLG FORAGRE. SHFN, BHEH AR A AMEER, T E B 5 hashmap
XHEERIRIEH, PTLUEE & FAMORGAE . RMR TR A 254 2 R R g 2
RLREIXT T B8 1 (B SR MRS ST ), BB sk S S A R i
AT HERAE

WRBATEM RIFRE, WX F 4 8k 3h 7T LA 7 B 4k S 3t B — 40 2 i ke 3
X IF B Bt F 55 + EPFL BB 4% 51 Phil Bagwell SR T, RAS4ASXHF (high
branching factor ), BIRI7REAE 32 MFH A, RAIBEARZ N trie LM, HEEST
B 2. BAVGEH I, B3 EF T LA R TF trie Z5H0 9 RVE B A]

BRT B XHF (FHEE=32) 24b, trie M F B T — b 455k i1 B e 1 20
R key, BIYSAH key R HBRRE M. BAER, RITFHEEY SPEE key, B
TR B BT VEH key (o B0, BRITARFERBRES S XEFN 3, BRXE—
NHHEREE (= 32) MREME, BEAB T RS T ERITHTITE. BIE
TR R R RIR S BRI TR AIA B Z 8 (Joe, Jill, Bob. Sara. Brad. Kate. Paul.
Jake. Fred #1 Bill, RIINAF5 % HIF—30), WA 3-2 ik,

B FRATEAG T ERAMNGZH TR 3, FHEU 3 v ERNBEERRETE T SHR
Flo BN, Bill FIEEMSrSZRAR A 100 ( SHEHIZRE, TUEHIER 1%3%40%3'40%3°=9,
BHEE), WHHERSMEN 9, MEE, Brad FFEBAEN 11 ( Z#EFRE, FHSMEY
1*3'+1*3%=4, BHDE), FUEESIMER 4,
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SR T Bagwell 19 trie £5 ¥ 3 JE R W[ 45 #, BT LA Rich Hickey ( Clojure I 8 & % ), 7&
Clojure F BATLI T — M EAIAI IS F trie M, — N KIEFH 32 1 trie EHE L 4
B URE-TAANLE, MEREPEETENRETSAEEEN 44 TE (I
AR FWITA T ST N R, FEE), XELEMUTFHFHENET .

ATVAT LAGE T trie R SEIMEFAR R B EARLEH, WA hashmap MRS, RITAEE 3-1
TR B AR T AR B R R A FE ISR B AT IR AU R B PE . SR T trie I BEA PR G, 2
KA trie 854, ROTBMAUAE— MR BHRNEERBL “BA” 0 “WR” TZ.

Biin, ROTEELERE 3-2 R Trie 51524 H B RBHREM—4 K Sam BT R
5o Sam MIRFIER 10, AIHER HEBEZ % 101, FTLL Sam ¥ 5 R4E % Sara T RMTF A
Bill T G B4 SL 2R 45 SR AR Trie tho B R FTA W SEBRF T AR, H T RBEAES,
ﬁm%E%MSmmﬁHﬁﬁ%ﬁ,ﬁ%%ﬁmxﬁﬁmoﬂﬁ%$ﬁﬁﬁﬁﬁﬁﬁ¢25
HY trie Z5H QN 3-3 BIR .

#5):9

B 3-2 {#H trie (RAER R 53

FEWTTRF, RIVLFTFEN 34 A ML A, DBEWEEIX 3 T 5L
AT REHSTS, XS R IEA S R —Fh iR I, BOOUEE U481 715 S 048 6 T JE 42 I 7
TREBE. HEATHS XETFHME 32 RELM, 25 AR SR A
ANEL, Wtie MR, T SHER, REMTRAQYS AHBTAET . FHi, &
FEFR A BT8R R AT A A 2 Mt [ 0 8 T B A B trie S5 40 MO/ BRI A2
B2 UARERANRNE R, FAREHACEN AR, RITESEE S5 w4
DU (partial copying ) HeSEIRAHARRNE . KT AT A BRI M 6957 5 R FLARL A7 OB AR 7T 1)
RIS TN
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w319 &30

MlEﬁv”ﬁ%ﬂﬁﬁﬂéE‘J*ﬁ-ﬁ | node VN, Btk
A Y /7

B 3-3 “HET —EALSIE

-

3.7 EE—FMIZITHE

AT AT LAGE 3 {68 i 8 7 2 P O e RV DR R T 28 M O 3 SR BE S R B MO R I, 3k
HROHEOLT R , 8RR B A 3k L A P AR AR T AR Iy e R T 158 &,

MREETRE TR, FERIEATSSRYCHRETT, HAeRLs@t—4
SRVIE . N EFRIELRREZ BERAHSBERNTER, EEbERAS, R L
8/ IDK $EELHI3F % APT, AT LARE RS — 3T A (A9 3 R AE SRR SEUMS BLAS5%

TR AP BRI D R ERNBA SR 1. 78R R 0 524538 7 2 10 7 1 72
JFH SE BRSO AN ] AR R T B L TE SR R MR R R R S B, BRI R
AR AR, MALRIES B R A S U RIS AN, A AT REESH

SRR AR T,

3.8 NG
A TCEE EEAR AS 4D B A4 () B, (HIRAT T R SR S iR 1
o RN AW
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E3F KA 35

« BB AT AR I ik

o SRR AR TT R

BARBA L E— B EA B g, (BRRT RERfe T . BRI E A AR
A G F] A RV Y B (A BRIR AR o AR T L X BB 07 1 L Pk e — D R 5 — 1> APT SE#EXS
71, (Rl 2 BA T B an e £ Bt BT

FAVHE N T PRSI RE, B IR B A 2R AR, RFEME
FABERT LAZERE . MERE SF T B 451

ARFLATHIE T AT BAREHE T HE. T—HRITEEH IDK B0 TER#T
HEEFRIT,
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R 5 e
P Java/JDK H A1 7Y

EAC
Iy RIEN&REZS

m%%%ﬁ—#ﬁiéﬁﬁﬁﬁ%mhw%ﬁ,%%%ﬁﬁ%&%Tﬁ%hwm¢w
%%z%ﬁAmﬂﬁéAmoE%ﬁ%AH%&T%E%E%%E%%ﬁE%%¢%%,
@H&ﬁﬁﬁﬂ@&ﬁ%ﬂﬂﬁ&ﬁoE%ﬁﬁ¢%%ﬁﬁ%§%,@ﬂﬁ%ﬁm%%w
ﬁﬁ%ﬁﬁﬂﬁ%%oﬁﬂﬁw,EE%AMW§¢,%E£émiﬂ%u%%ﬂ#Eﬁ
AACHYE, B TR I 7 4 S ms X M B A TR 2,

%u,Wﬁﬁ%AHWﬁ%ﬂm%,M%%MEﬁﬁ@%ﬁEﬂ%ﬂ#EﬁﬁE%%
TR, BRI R IH ML AP,

E%%ﬁﬁ,~$%%#ﬁAH%Ehm5~@ﬁﬁT,ﬁ%ﬁm%ﬁAH%~&@
JRHIMEEFIR T, B APL RS EEAKAEN F=A 5.

* X4 API 505 TN X FRENAEE RN, S0 ELEM,

< BT P UEAR G T EANAORLE, BRI H T R B B T ) TR

-%%ﬁ%%%%&ﬁ%ﬂ#@%,wﬁﬁﬁTﬁﬁﬁé%ﬁﬁlﬁﬂéﬂm#ﬁ&%O

ﬁTﬁAT%ﬁﬁAHm%%ﬁ%ﬁ,?Eﬁﬁ%~ﬁ%ﬁ~¢ﬁﬁ%iﬁi?ﬁﬁ
iﬁkmaﬂ%mﬁIQQW?kﬂmai%%,mm%mﬁﬁﬁiﬂ%Eﬁﬁﬁmﬁm
N@j%%&éﬂﬁﬁiﬁ,%uﬁﬂ%ﬁ%ﬁﬁ?&%ﬁ%ﬁ&ﬁﬁﬁ%%ﬁﬁﬁﬁﬁo

4.1 H ExecutorService &2

%T#ﬁﬁik¢,%%%%4&%ﬁ&ﬁﬁﬁ%?¢?ﬁ%,ﬁﬁ?ﬁ%ﬁﬁ—f
?E%%ﬁﬁoﬁ?ﬁf%&%ﬁ%&~¢$m%%ﬁ£ﬁﬁ%,%uﬂuﬁ%ﬂmm%
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B BE R T, HAEE, ABREATEAN, RNEEENHRILRE, FHE
BT HEERTE M BARRAS NE, RIDYANELET B REMASITAE,
B R X R R B AT Bt LB 5 4% . T Java.util.concurrent API HE 2 J91tk H #I5]
AR, BLERERH TR EEREERE.

L4522 % B R 1 B & A i ExecutorService 28 & 3 fth & F 28 AU §9 Executor [ o
ExecutorService 3¢, Executor T.) & HAAH% APL R T RITUABREMEHAELE
BTSSR, MERMNEBENTHRBERME, API WHLBMMNERBT TR
MERI5T o

4§/~ ExecutorService A FE LM, HAEFDELBENLIZSPITERLEITX,
T A~ ol 28 A2 1 AE B A B AT &5 T B E— i . RIATWURFRERBEMKE
R, MLRRRM . WK, BETMARE . S RPEE /¥ B3R B A A B 2 KT,
BT ST R/ NI AT E U ATEE B . Bt 4 APL, RATATLAR A 5 i
FERFEERENES, MERRERAHE—MEFHERZIIT, RITAFTEES BN
713 23 B — Runnable 8 0 FERAT L T, Tixt FARLL T Bk ML RWES, RATATLU
¥ 353 Callable B2 B .

FRATAT LAd A ExecutorService B execute() B submit() PRECRIAT R MEFHTE, W]
DU A invokeALlQ) BRESR T — AT S 9IRE . IEINERZE AIATHE - R B BB AL Rl
—FE, MRBAIRALEFETESREER, WATLMEA invokeAny() ¥, BriiXxL
FEHAE BN SBWERRA, RS E N BB R EEFHFIRRKEE,

RERANTBIELF T —4 ExecutorService, NIZZHE MRt E #E & k4% IR AT LA4RBEAR 55 o
MEBEEATM, NWEBEMAKERERLTERRE, HEENLEM (cached pool )
BRAh, X FREMARMAK S R - ErRNREER, MRRMNABFERE
WT, FTLLVEM shutdown() R R AW, ZFEFAS LIERBERHER, MR
S FRAT M B AR S TSR Z R A W XM, BAERRZEZERITRA
BEFE R BE AT 5 4E % T o shutdownNow() B %5 A T BE I 2 22 1058 i RO Fir & 4 BT IEZE AT
HT %, (AR EAMBEFTA RIERGERTY, HP{ES A S BN KE T2 5 LR
BEEIEFMN T interrupt() EREHITE A o

ExecutorService ML T — MR &5 R EFC LM ISR AM T, BERITEREA
BEREBT XN, TRMZFEFEH TS A RRERE / REFHHET, MEE
FHESWER (MARFEE) MIERBHL I (FEaRmrTEs .

4.2 (ELLEME

FERHE S AT G, AT LA B E L AN B RERIF ZEPITEN TS,
RIEEFEILERPATERMIT T, BHAAEFERZGE, RIOTE UKRE 4-1 BraayiR
PESEATIE G40, BATABIR IR B RBIATRE TR H S, HoyxELBf LRl
WEH, EPTHMES, WA, HTFREEFEFRNBTERS ERINEIEXCH, BT
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LAFRATRT LA{#i B Callable 4 O Fll ExecutorService fYJ invokeAll() 5§ submit() P& ¥R EGX 26

REE. FEBATDRE L.
RTHE-ANEEERETA XGRS E B FHRN, RO TS 2R E

TFHEF. EREFEFTRZE, RIDEFELFAIRENZRBIMER,
EBRATERE —FINFiHE B RN

scalabilityAndTreadSafety/coordinating/Tota’IF‘il‘eS’EzeSeﬁuféhtiéi

public class TotalFileSizeSequential {
private long getTotalSizeOfFilesInDir(final File file) {
if (file.isFile()) return file.length();

final File[] children = file.listFiles();
long total = 0;
if (children !'= null)
for(final File child : children)
total += getTotalSizeOfFilesInDir{child);
return total;

}

public static void main(final String[] args) {
final long start = System.nanoTime();
final long total = new TotalFileSizeSequential()

.getTotalSizeOfFilesInDir(new File(args[0]));

final long end = System.nanoTime();
System.out.println("Total Size: " + total);
System.out.println("Time taken: " + (end - start)/1.0e9);

}

}

fE EEMAES T, BRRIIGE AR, RndRmBmHHITASH /7 R,

MABFEMIE HRAMIBF—&, EErREE - RITREEMRKE, B
R TL B AT — IR TG U RE R A BT T . XRFAAERFIIT—KRZE, X
HRAESKH XM/ BRGEEEFEATE, NIREFHITEE, REBTEFHE K
PATHIEHE], DAEBTAT 69 ELER AR BEF I R AR B AR

WESmA

B 4-1 £k UME
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K eE—HER EH—T LRWRRF, FERIEESIEX B 2SR mixeE
PP I R A B M REEA T EL B
>java TotalFileSizeSequential /etc

Total Size: 2266456
Time taken: 0.011836

>java TotalFileSizeSequential /usr
Total Size: 3793911517
Time taken: 18.570144

IR, BAVEEEE B RT3 R B R M BT, TRRITEMR
B E TS, HPENTFESAF N TFEF/ CHRNTEIRE S H 48,
Callable # N IEHIE A FABIMN HH R, BRZEHEOWN call) BETUEEZE RS
BE—ERME, SERFHEAABEZ TSN/ FEHROE, RITRTUER
ExecutorService H submit() 28 ¥R I8 B F1F 45 $ATHE T/E. BESSFA19T LLE B Future XF
S get) RECRIRMF S HHBESER, B FEEN—NBENER, IFES—=
ﬁE"‘”?JH% AARERE SN, THEILFEAIE NaivelyConcurrentTotalFileSize KL HRIRIT

Wit X B 4

scalablirtyAndTreadSafety/coordmatmglNalve yConcurre Tb

une: public class NaivelyConcurrentTotalFileSize {
private long getTotalSizeOfFilesInDir(
final ExecutorService service, final File file)
. throws InterruptedException, ExecutionException, TimeoutException {
5 if (file.isFile()) return file.length();

long total = 0;
final File[] children = file.listFiles();

I if (children != null) {
final List<Future<Long>> partialTotalFutures =
new ArraylList<Future<Long>>();
for(final File child : children) {
partialTotalFutures.add(service.submit (new Callable<Long>() {
public Long call() throws InterruptedException,
ExecutionException, TimeoutException {
return getTotalSizeOfFilesInDir(service, child);
}
H;
w }

for(final Future<Long> partialTotalFuture : partialTotalFutures)
total += partialTotalFuture.get(100, TimeUnit.SECONDS);

}

return total;
}

EBAU B EEN A E H . MFEIMUMRTER, RITHLSE—HEH
KN FAESHIEIIIE 14 FTRBERENAINGT. SIAE B R T A SCHMT H Rt
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EAESHMBILLEBEMZS, RATETHET Future W R RKBOTEHLER, M THERNH
SERRAN, BATFBEAENRBESE 22 7718 B Future MR A& FESHITESER, HR
IR TR B HSETE R A Future 9 get() B L, FTLIBRS get() AU T — MR K &S50
B HIBR G 240, HmiEU, M H A A5 85 e A it 8] 9 SE U, FRATRR L — A
iR, BRI A getTotalSizeOfFilesInDir() BRI R, REXRAXBH TR H
F, RITEKEIEE Z A5 HAB M IEE T,

THEHRMNEG B - RS .

scalabilityAnd TreadSafety/coordinating/NaivelyConcurrentTotalF ileSize. java

private long getTotalSizeOfFile(final String fileName)
throws InterruptedException, ExecutionException, TimeoutException {
final ExecutorService service = Executors.newFixedThreadPool(100);
try {
return getTotalSizeOfFilesInDir(service, new File(fileName));

} finally {
service.shutdown{();

}
}

public static void main(final String[] args)
throws InterruptedException, ExecutionException, TimeoutException {
final long start = System.nanoTime();
final long total = new NaivelyConcurrentTotalFileSize()

.getTotalSizeOfFile(args[0]);

final long end = System.nanoTime();
System.out.println("Total Size: " + total);
System.out.println("Time taken: " + (end - start)/1.0e9);

}

}

HTRBEREAR, FTURMNELIERE (MAEEAREGES NS 252 ), 7EAR
TEBMZ )G, BT LI getTotalSizeOfFilesInDir() lEER T B R ERTEF
! TR

EBATPAT ERAFD I MEEITHER

>java NaivelyConcurrentTotalFileSize /etc

Total Size: 2266456
Time taken: 0.12506

H SRR/ RS WP HATIRA MR, ATEERERERA, REKZTES
T o XRP AR EIEBHFEALREREE L, MIEETEHTEXAD B R SR Jetc
HRM LR TAER . HRFEARERYE, difFFZMARMRBETE /usr H R HEELH
Bk, HREIFRAKNRILAT 18 WEA %R, FRMIERIEIT—T:
>java NaivelyConcurrentTotalFileSize /usr
Exception in thread "main" java.util.concurrent.TimeoutException
at java.util.concurrent.FutureTask$Sync.innerGet(FutureTask.java:228)
at java.util.concurrent.FutureTask.get(FutureTask.java:91)
at NaivelyConcurrentTotalFileSize.getTotalSize0fFilesInDir(

NaivelyConcurrentTotalFileSize.java:34)
at NaivelyConcurrentTotalFileSize.getTotalSizeOfFile(

N O o o o v v e
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NaivelyConcurrentTotalFileSize. java:45)
at NaivelyConcurrentTotalFileSize.main{(
NaivelyConcurrentTotalFileSize.java:54)

Wi «ee--e FE5Em T, XURRBMNFEEIN, AZAHEC, XESREXARAK
R4 %% N naive BRI 22—,

XA KRA BRI ) L E A2, 7F getTotalSizeOfFilesInDir() B%L 4 FH ZE L0 72 1 1 42
e, B4AREI—F HFERBHE, getTotalSizeOfFilesInDir() BRI 1% F H # M 1T
SRS HADLRRE (RASEE 1417 ). —BERERTHAERS, ZREGESFRHEM —MME
SRR (fROASEE 2347 ) BT HRBEARBEMEE, XMEBEASE T ARE, H
RURFAHNEREWRIE, WEFRSREX M. WRBRANKEESRHFRE
{E 5 B9 R, i X $84F 45 HI7E ExecutorService I BAFI P ERFPATHLES (B TFREFEEBEH
HEBEBIX/NEBER, FFUYTHREELILEM KNG, RekEFARBRESR
BRETHRMITELR, MBKETERNITEESF ORAFHINEKERNT, UEF
AL, —R&E ). MBRITEAREBIEE, XBELR—FEERN “REBEBIHFEL
RUZEHE” (Pool Induced Deadlock ). HFIE TAEMTETE], BTLAFRATZ A RRESLE ) 18] & i B
TR F B T AR TR IS T 250 B RRIF A 5 AR R AL IF A — 187 B i
H, LALLM B AR TR — T i s & X B g,

XA, AW ERREITESFH R RADWEF SRS AFMLE, B4R
145 R AT 55 / SR8 T 7 AG BH SUR BE o A3 M AT E AR RGBS, —FETE ),

XA — kR, S8 MESFFHERSE RN FARIIRMELERY
Ko FRAFMES T, BATHA MRS RAHIIRFHTFEH R RHENTFALA
EHEABHFEANHNAALSEIARHAS B RNWERETHRWEE., Y8 MEFRESE
B3R WF BRFRMEE, ez EFPE XERR/NEF—IFREl, T EIERE
fra BRI ITHEE KRB S B3 ConcurrentTotalFileSize 285 I WA HCR W] .

RS R H RN T H R EE, FERZERT T BRI RMETE XU
KR 5 F &R, HIKFE—DNAA] X R AFXEREE, LR E -1
SubDirectoriesAndSize B NERIER LI TIEE

scalabilityAndTreadSafety[coordinating!ConcurrentTOtalFileSize;jaya: '

public class ConcurrentTotalFileSize {
class SubDirectoriesAndSize {
final public long size;
final public List<File> subDirectories;
public SubDirectoriesAndSize(
final long totalSize, final List<File> theSubDirs) {
size = totalSize;
subDirectories = Collections.unmodifiableList(theSubDirs);
}
}

- © JAEEMEEEER, ETAGHEINIERNE WX LY.
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BTk, RINESXE TR : AE—"NEFEASE, BE-TMEEZER TR
T HE i EMiZ HF T RAE SO XK /M SubDirectoriesAndSize X4 .

private SubDirectoriesAndSize getTotalAndSubbirs(final File file) {
long total = 0;
final List<File> subDirectories = new ArrayList<File>();
if(file.isDirectory()) {
final File[] children = file.listFiles();
if (children != null)
for(final File child : children) {
if (child.isFile())
total += child.length();
else
subDirectories.add(child);
h
}

return new SubDirectoriesAndSize(total, subDirectories};
}

TERWEFrERZE, ?ﬂl‘]fﬂﬁ‘ﬁﬁ%)’téﬂ/\{’@%ﬁmﬁﬁ ( *ﬁﬁ?‘f‘fiﬁﬁﬁ'ﬁﬁ? Hx
W, —IFEE ), B AZEETER getTotalSmeOfF1IesInD1r() %%ﬁ("qukfﬂ

scatabulltyAndTreadSafety/coordmatmg/ConcurrentTotalFu!eSuze java

private long getTotalSizeOfFilesInDir(final File file) -
throws InterruptedException, ExecutionException, TlmeoutExceptlon {
final ExecutorService service = Executors. newleedThreadPool(leG),
try 1 CE .
long total = LS
final List<File> directories = new ArrajList<File>();
directories.add({file}; Do
while(!directories.isEmpty()) { :
final List<Future<SubDirectoriesAndSize>> partlalResults =
new ArrayList<Future<SubDirectoriesAndSize>s(});
for(final File directory : directories) {

partialResults.add(
service.submit(new Callable<SubDirectoriesAndSize>() {

public SubDirectoriesAndSize call() {
return getTotalAndSubDirs(directory);
}
0
}
directories.clear();
for(final Future<SubDirectoriesAndSize> partialResultFuture :
partialResults) {
final SubDirectoriesAndSize subDirectoriesAndSize =
partialResultFuture.get (100, TimeUnit.SECONDS);
directories.addAll{subDirectoriesAndSize.subDirectories};
total += subDirectoriesAndSize.size;
}
}
return total;
} finally {
service.shutdown();

N T O 5o v s v e
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}
}

FE AR, RINMBT MR/ NI00 LR, REHETEHRBA
HEEB RN, A, REAAFAMNMBSR, RMAGEEHRNEETAA
getTotal AndSubDirs() A~ B FPUTHEAT S . SBHALBMMAMEREZJE, RATEA L
WA B B SR/ NER AR BN, R T H RIRBGERFEHASI . MTA BT B R
ARG, RIMEEBIBRNIEFENRD. B, ITHEERBRFERER, RIER
EE > main() K.

scalabilityAndTreadSafety/coominating/ConcurrentTotalFiteSize.java ‘

public static void main(final String[] args)

throws InterruptedException, ExecutionException, TimeoutException {

final long start = System.nanoTime();

final long total = new ConcurrentTotalFileSize()
.getTotalSizeOfFilesInDir(new File(args[8]));

final long end = System.nanoTime();

System.out.println("Total Size: " + total);

System.out.println("Time taken: " + (end - start)/1.0e9);

}
}

FRELURMWALEE IR LR ER & —4&, H K -FIHK Naively-
ConcurrentTotalFileSize, ## ConcurrentTotalFileSize FE¥ T EHEME—& . BT H 7kl
TWIERRRILS A, FEETERIRTF B RFRK, FrUAIRATA LA 7 iH L Bk E
AR FGXET B R, BERXRRANZEABIFMNSERT, THRIERMN—-ERIE—T:

>java ConcurrentTotalFileSize /usr
Total Size: 3793911517
Time taken: 8.220475

B4, 5 navie AREMNE, FRABEIITR THAEHEMES . FAHERITE /st #
HA/AN, FAARBGER 8 7, TFRANMET 18 8, MARMESHE, ERIH
U 2T T 7

PERMTEH— F X AT Hh ROV B EE . RITHESHIRELRE, RAEFLE
h RN RBAITESR, BELBZANEMEBRIITHRER, BB IELBERTE
HEAE B FTRITA ST R/NZ FIFEIR BIZ H # M F B RIIRMT T .

B EREBEKEGTEBRRR, HLAEXRIAZS . RIIASEFTEQEZ—IHT
RAEH AT R M 5 R AR, BT EALO B R BT e A Wi 4 TR AE 55 LA S i b 3
5 HR AR, FIURANERE . BHEANRITAERES TIHEE, AWRNGIAT
MR L. THERILRANTE - TREEINEN BB HEFT R

{# F CountDownLatch 8B S2I0 2k 32 B 1E
BRI AB 7, |ATHE T Future RIBEHWFFIIGE. &L, FTHE L Future JREUE
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FHIPATE R, SRR, Future Wi RAITER T —26(F 5 / KB 2 A8 8 T1E.
# Future FFFBI T, BATATLUS/R FHRMITES R, K5 ERBSHT T/, HE
EFBAEMREE, W Future A KESVERRBEWIMET R T, RFRITAER
AN T A E BB A RS — R A 3, BTLIZE 8 B S st , SR ATAT LfE
H CountDownLatch #E A8 2Z .
Mﬁﬁ%ﬁg%ﬁ,MMM%MWMMWMM&R?%memﬂhmmwmﬁf
WARE, TWIH— B A T8 8 R A9 R G R U R A8, {H NaivelyConcurrentTotalFileSize
MEBRABET, BMRBETESHFELANESFPTEZEABETFINE, B—FH
SFIH BRI RA SIS ER A T AR AL BORAS o fH A0 SR 300 78 ok B 7T A5 1 7 T R 42
—%%ﬁ@,%TuTﬁ%ﬁ@ﬁ{%HHR%@EFEaL%oﬁﬁm —&HFE— T
(E SN :
FETHEERS, BIIRERZATIRREFHFHEN LD, TESEAE
BMEEH —ANRETRE, ATREEMENE, RERZHWARELT. A, &
MBHRIEFZRBESHAATHREATTRZE AES R, F, BRIOJTLUEH
CountDownLatch 14 % 45 R MARIC. LkF8H (Latch) MVEFRIEN— IR EA BB
RHMLRBXH RO BRORL S, X BRI A AN — e,
THEHRENLIET —MEHAT CountDownLatch ) ConcurrentTotalFileSizeWLatch 2%, H
B, RITBEHEAHTFERN TS BHLARRANER, YHFHI -4, ERFAE
R —NHEER, TMREEEHF 1 AtomicLong 26 R iy £ 45 B totalSize, AtomicLong
R T EHIFIR A — M R long A RBENSBEL SN T H, 1A, RITELEIE 4
W4 pendingFileVisits [] AtomicLong ZAF &, HAEF RARME SRR A (RFEF)
E’Jﬁ(go HZERMEAEN 0 6F, RATHIAM countDown() EBLELEH .

~scatabtlztyAndTreadSafety/coordinatlnglConcurrentTotalFsleSnzeWLatch java o

public class ConcurrentTotalFileSizeWlLatch {
private ExecutorService service;
final private AtomiclLong pendingFileVisits = new AtomicLong();
final private Atomiclong totalSize = new AtomicLong();
final private CountDownLatch latch = new CountDownlLatch(1);
private void updateTotalS$izeOfFilesInDir(final File file) {
long fileSize = 0;
if (file.isFile())
fileSize = file.length();
else {
final File[] children = file.listFiles();
if (children !'= null) {
for(final File child : children) {
if (child.isFile())
fileSize += child.length();
else {
pendingFileVisits.incrementAndGet();

O RAMENTILEAIRETE—T, ERENEAEHLZTEHABHEL 245"

N O o o o v v e



http://www.ckook.com
http://www.ckook.com
http://www.ckook.com

46 E =3I HA Java/IDK H L ER

service,execute(new Runnable() {
public void run() { updateTotalSizeOfFilesInDir(child); }
1)
}
}
}

}
totalSize.addAndGet (fileSize);
if (pendingFilevisits.decrementAndGet() == @) latch. countDown(};

}

i, RIIEAT BRAFWSHE., TERNFTEZRUELXREL., B3 HXH#H3
VEDL R 2 F 42 AR M BB AR FS . 24 updateTotalSizeOfFilesInDir() B TREHZE, ¥4
Al IR AN await() 3 A e B SR 1 E SRR o

, s~CaIabil‘ityAndTreadSafetylcoordinating/ConcurrentTotalFﬂeSizeW';_atch Java .

private long getTotalSizeOfFile(final String fileName)
throws InterruptedException {

service = Executors.newFixedThreadPool(160);
pendingFileVisits.incrementAndGet();
try {

updateTotalSizeOfFilesInDir(new File(fileName));
latch.await (100, TimeUnit.SECONDS);
return totalSize.longValue();
} finally {
service.shutdown();
}

}

public static void main(final String[] args) throws InterruptedException {
final long start = System.nanoTime();
final long total = new ConcurrentTotalFileSizeWLatch()

.getTotalSizeOfFile(args[8]);

final long end = System.nanoTime();
System.out.println(“Total Size: " + total);
System.out.println(“Time taken: " + (end - start)/1.0e9);

}

}

XA RA MBSz ATRERE . FTEHILRMNEZEGT - FTEESRNT,
>java ConcurrentTotalFileSizeWlLatch /usr

Total Size: 3793911517
Time taken: 16.22789

2% 5 A AL G B B FERT BE AT ConcurrentTotalFileSize BIPRATEE R . XA TRAMER T
— BN R BRI FES R, BN—BEHTHETZE, RITMFENTRELL2M
—BEERAN R Y R, T SR E SRR T IR R .

AEWENE TR, RIIERBHNMEBHN 1, T2 CountDownLatch B T —AARiR BT
BILEEWERNIFX, RITEFTAERBEAMERK L, LMERZASEA LIFE A
FE&EBFHBRARES, WERNFGEESNERBESSEPITHMIES Z AEGEIRE R —1 0
LB, SEPTARAXF kLM, FEFEREME, CountDownLatch AT K. BF
P—BEANRBEHRLHERSIERHALTZE, ROFEFE, MRRNOEBFT
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A EHBEE S, W% CyclicBarrier Kt CountDownLatch.

SMANRE, ConcurrentTotalFileSizeWLatch (#3047 M REZL {1 TP AR B9 TotalFileSizeSequential,
BRI BERG 2 F ConcurrentTotalFileSize A, (BRAMBIRZRIHEBL, R, ZEHEAMN
REFEEVIRLZET TR NE, XERCEEETERNMEE, REMBIERE
A 18T I B[R] B B S b AT AF MR AR T . RATKAES 8 Erh A fa S RE % T LI 3k
BT

4.3 HIEXZHR

EMNEEFTEESIOMEIMENL R MR, EMENEHFS, BIEHT
Future Hl AtomicLong R SE BB A2 B TN BE . 475 B 7 4F 55 52 L I 348 — /3% Bl 4 4 et
18, Future LEEIR L 3% . T AtomicLong FI7E java.util.concurrent.atomic 41 1 & S g Hfth
JEFBRAEEN T AL A L HER R AR A . B FiRixee T 20 LUB T
BEZS, EEFHEITERERENRSBEBARE, ENRIEITESFFRE 3w
A N T REAE R BT B2 4E 24008 M s S b sC BdE, SRA1A ERE R B —Fh L 2 BT R
M T HREFHMBEE#YLE . 809 &, java.util.concurrent APT L2 3L TR LA X
MTH, T HERRITBMET URBL LM T N TRR T BRI B e S,

IR R AR Z 8 35 048, FATAT LU A Exchanger 35, Exchanger 257 F
A UBEM—AFZE R, FANRBEZFEE SRS ULBEL N TR EHREHE, MERIS
REBEITHEEARR, MZBITRIRALEESEEE, HIETRERNERSARESEZE,
PN RBA AT M358 o

MR MEAEL R LR % A%, W BlockingQueue # 1 AT LIJR b i 45, B4 58 X,
BRI G - RS HRAE TR, WA BRERSEILE ; i8] 8%
AR, UM BR A BERE 22, TDK $ 4 T 4 JL A B 8 4% 53 4 BlockingQueue, 1l
W, EHEEAE ARV BR B E—— X R, T RI4E A SynchronousQueue 2. KB/
Fﬁ%ﬂ%ﬁ%ﬁﬂ@@*@fﬂ?Aﬁ%W'ﬁﬁ:ﬁ@%ﬁTﬁﬁﬁ%ﬂﬂﬂﬁ%ﬁéﬂf*ﬁlﬁm, PLSE BRI FFi3
FRABIAZR . a0 RA EEE T LURE AR 4R e R A AT o - F9gsh, WA LAfE
PriorityBlockingQueue., 534F, #nfHRHE M RAEENS, RAOTT ISR LH
#9 LinkedBlockingQueue X #(4H 77 5L LY ArrayBlockingQueue,

FATTAT LA I BH 22 BA B SR 3 & 8 e S+ B SO R /N AL, 3 B R (R
AtomicLong XH K] AL &, TR IEMNRER B FTEAIER 4N SO/ N EIRA B — A4 BA
B, BJE ELRRNT LUE DT % BASI SRR 45 3 A0 45 BT BN, FEibRI14Es2 R 5
ST

scalabilityAndTreadSafety/coord,ikn ating/ConcurrentTotalF ifeS’izéWQgeu ejava .

public class ConcurrentTotalFileSizeWQueue {
private ExecutorService service;
final private BlockingQueue<Long> fileSizes =

N O o o o v v e
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new ArrayBlockingQueue<Long>(500);
final AtomicLong pendingFileVisits = new AtomicLong();
private void startExploreDir(final File file) {
pendingFileVisits.incrementAndGet();
service.execute(new Runnable()} {
public void run() { exploreDir(file); }
1)
}
private void exploreDir(final File file} {
long fileSize = 0;
if (file.isFile())
fileSize = file.length();
else {
final File[] children = file.listFiles();
if (children != null)
for(final File child : children) {
if (child.isFile())
fileSize += child.length(};
else {
startExploreDir(child);
}
}
}
try {
fileSizes.put(fileSize);
} catch(Exception ex) { throw new RuntimeException{ex); }
pendingFileVisits.decrementAndGet();

}

RAVH BN T B RHEI TSRS T — ML s. 8MEFRATHBESEER
THA SO A/NZ F, FETEIHEEE A 5 R FE B2 BB put() HZMERA SIS M . &1
FHRHEFBREE— M WER DT, MRBEZHEAEM.

ERBNYG R B FREEES, RRE ST 8 R PR 2R 2 BAS H R F o0 R/
ERMER, HEHATHZEIERNIE.

scalabilityAndTreadSafety/coordinating/ConcurrentTotalFileSizeV

private long getTotalSizeOfFile(final String fileName)
throws InterruptedException {
service = Executors.newFixedThreadPool(160);
try {
startExploreDir(new File(fileName));
long totalSize = 9;
while(pendingFilevisits.get() > @ || fileSizes.size() > 0)
{
final Long size = fileSizes.poll(1@, TimeUnit.SECONDS);
totalSize += size;
}
return totalSize;
} finally {
service.shutdown();
1
}

public static void main(final String[] args) throws InterruptedException {
final long start = System.nanoTime();
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final long total = new ConcurrentTotalFileSizeWQueue()
.getTotalSizeOfFile(args[0]);

final long end = System.nanoTime();

System.out.println("Total Size: " + total);

System.out.println("Time taken: " + (end - start)/1.0e9);

1
}

WATRE— T XA PITHER -

>java ConcurrentTotalFileSizeWQueue /usr
Total Size: 3793911517
Time taken: 16.293993

X — R F AR RE DT WS AT — AR, BAEARMB R T SUGET T — 4K, X F
ERF T HERAIIRRATE R T REE M HEE A F L EE, FERITESER
M Java 7 51 ARIFT APT R — Aokt ER TR,

4.4 Java 7 Fork-Join API

HATHT LA & F ExecutorService R & BILL AR I M I R R W h R B BITIE S . R
Rl BT & MR R MR T ROER, T EBF R T TS5 AT 5 25 T R th
Prel2 M 745 Z BRI AR B . BTl TRESEMMEEE, Java 7 ORRATH %
T &[4 ExecutorService B A AE Y B MRAY fork-join API,

ForkJoinPool JE A LR # 7f FH i AL BE B8 50 B FE 5B RIS H WL AR #4753, Fork-
join T work-stealing ##s, HIEBARMACHISZ)E, EALMERIELERTF
58, MEHFHHMA—RT, BRBKFEARBEIT APIAHE, HMALSEHFERES
BAHE,

FE Fork-join API H, J&3{T:4 (active task ) FTOIEL M AT SRt 5018 % iR
87 —ERECR A FTIAE N, BEHRAIE— RS P 2 S —A fork-join 3
BALS, Hb T TP RE, B ild 2 Bt o msaT LR,

NTEFHPEEAES, RATEME T — 2 ForkJoinTask RSB (@ E B HEAF %
Wy SE#i] ) 3R BL A ForkJoinPool B ¥ (¥ {8 Fii . #2477 BT LA JH ForkJoinTask 3 €l & ( fork ) 1T
%, RIEHHELE join 2IFESHER A . ForkloinTask A B F% ;. RecursiveAction
M RecursiveTask, RecursiveAction 9 T2 £ E IR M /IT A& E R EE WL K, T
RecursiveTask B2 B FHATH Bk EHE TS o

Fork-join APl 2 H F AL BMAREL MBS B AGE 45, BIARGAMES T M F 8 E AR
K (WBEERHEEWTER ), WK APL AT AR SEYEFLE, Wb, Fork-join API %8
FrA RS A EABIER (AN ZRES ) 3 BI0H Rl s e,

© BRATIZSN, A PHTA Java RELERMH Java 6 52HEY. FEAT S, BRITEAEHE Java 7, H SDK &)
T8 H 4k 2 hetp://jdk7 java.net/download.html, £ B 4R F ) B Mac i, &% W http://wikis.sun.com/
display/OpenJDK/Mac+QS+X+Port,
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— g

%&@mAH%ﬁﬁ%?%&%%ﬂUﬁﬁﬁ%§¢ﬂﬂumﬁﬁﬁ%W@oﬁﬂ@
FH i ForkJoinPool & B FIZR T2, LA N AR AT 55 BT AR R B PR o

SFFRATTH fork-join API FMEPLHE H R A/NMY R, EZ— T8 4.2 WhRATT R
%&%Em%%mﬁi,ﬁﬁ%ﬁ%ﬁ%@ﬁﬁ,@Eﬂﬁ%%ﬁ%%ﬁﬂﬁ%ﬁ%%ﬁ
“LR RS R EISERL”, B H R RS EESAHT B RMIES R JE A BRI ST,
@ﬁﬁ%ﬁ%%%ﬁﬁ*lﬁ%%ﬁﬁiﬁ%ﬁ,Mﬁ%ﬁ?ﬁ%%%ﬁﬂ%#ﬁ%#i
FE4H ., Fork-join API @it work-stealing 5¢ 5% #iff #k T X — ] B, Y—MEFLLTFERET
ﬁ%%ﬁ%%%ﬁ’ﬁﬁ%%ﬁﬁ%ﬁﬂﬂ%ﬁﬁ%%ﬁ,%E%%mﬁE@E%OTE
IEF A1 BBl fork-join API f# i B RA/NAIRERALH o

scalabilityAnd TreadSafety/fork-join/FileSize java

public class FileSize {
private final static ForkloinPool forkJoinPool = new ForkJoinPool();

private static class FileSizeFinder extends RecursiveTask<Long> {
final File file;

public FileSizeFinder(final File theFile) {
file = theFile;
}

@Override public Long compute() {
long size = 0;
if (file.isFile()) {
size = file.length();
} else {
final File[] children = file.listFiles();
if (children != null) {
List<ForkJoinTask<Long>> tasks =
new ArraylList<ForkJoinTask<Long>>();
for(final File child : children) {
if (child.isFite()) {
size += child.length();
} else {
tasks.add (new FileSizeFinder(child));
1
}

for(final ForkJoinTask<Long> task : invokeAll(tasks)) {
size += task.join(};
}
}
}

return size;
}
}

public static void main{fimal String[] args) {
final long start = System.nanoTime();

N O o o o v v e
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final long total = forkJoinPool.invoke(
new FileSizeFinder(new File(args[0])));
final long end = System.nanoTime();

System.out.println("Total Size: " + total);
System.out.println("Time taken: " + (end - start)/1.0e9);

}
}

FE FileSize 2K, FA16IE T —> ForkJoinPool SZHIHIT|F, %52 Hifs FI 48 2F static
EX, MEM RN ARFEPIE, BERITE X T —4 % FileSizeFinder ESE2
N, ZEAL 4R T RecursiveTask K- SCH T compute() BRI ¥, AT LA B RAE RIE
FHIPATTI % . 7 compute() EH, RITHAE BRFWIA THIDBEIER, 3%
AWM ET R KD TAEBILLHMAES (BIH A FileSizeFinder 89325 ) 352 k.
invokeAll() BRECH E 15T A FAES TG A SPAT T — 1850 BiMPele., 75/F 58P E
BN, HPSTRBEI M AU — EBEHTEFEFER (RE—A 7% 8 A IR
ﬁ%ﬁ%ﬁ@%ﬁﬁﬁﬁ%%#%iﬁ%muﬁﬁgfﬁﬁﬁﬁ%oﬁﬁ,@4&%%%&
compute() RRELE RS IR [ 45 %€ B 7 F Frdg M 5 S R/0,

1EATEE Java 7 P4 P47 L IRALHS .

>java com.agiledeveloper.pcj.FileSize /etc
Total Size: 2266456
Time taken: 0.038218

>java com.agiledeveloper.pcj.FileSize /usr
Total Size: 3793911517
Time taken: 8.35158

Mo SR FRITTUE S, FRERFEN T A SR E L BRI RL, F
IPEABERT, NFARNSZEE T, B UEA B navie WANER (ENEHI “%
BMPFERRFE” ),

ERFF, RIVBFBEEHIESHITHR, EEEFTEERS. B, 5
SPRLBET A 2 B AN AR L BFFEY , BT LLIRAT I3 R 2 B0 (R R 4R/

java.util.concurrent HE L TIRERBE L MBS, X B SKBEIE T H 4 50
RE TR E 2, FOTUE SRR S, BRABLSEREEN, HR
AR AR SR . T — R ATEBTSE java.util.concurrent 43 51 5 3 % i Fi M B
BARH— B R L,

45 WY RBESSHE

1R Vector SXFIFE Java EEIRIA & A6 ES K BRTEBBRLY , B ETR DU R 43
PEREN IO BT IBIFSHX S AR MIE, TibREELE, FRLARL 4L B RS,

JEkK, & ArayList XPERB B A BRI T i &, BT RBRLME
%, EfUEaﬁ%%ﬁﬂq}%E‘Jﬂﬁf?ﬁﬂ‘]K?%Kﬁ:ﬁ%%ﬁﬁﬁﬂ%ﬁﬁl?ﬁﬁﬁéﬁ , BVRIEA
Collections H synchronizedList() 77 ¥ ¥k 48 A4 &K 1 7 44k, “f13E%” (wrapper ),
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7 Java 5 KA 200, WATRGEEERBMLEBL S RISITH SR, M Java 51
java.util.concurrent £ FF € L T R & 2 R+ & Ui M B HE 4544, 40 ConcurrentHashMap #
ConcurrentLinkedQueue %, XSt 4 i i —sb 25 [A) W  sRECBL T B A A3 R U la) o
&, HEEX L S5ESEEFLESHARE,

A & £ & 2¢ (synchronized collections ) L T & B EZ 2 WMk, MHFERES L
( concurrent collections ) WIZELRIE T 4R % 4 i [ Bt 3R 1 3 & Vs la) PR BE ’@Fﬁ FEEE
ik NSRS R I F ot — M REAT R T8 0 (REEERE,
FAHRESLR BRI TIAE— R FBET S b (PHEFAIR M, ————fiiﬁﬁﬁ)o

WREATEE R EFE A F 5 map W E BT X HH#FITEE, WKFZE map BB —4
ConcurrentModificationException, FFHAE, Bl TA#ITRE IR, BITHIZRFE
T % map B —AE 58, BEVLSE (pessimistic lock ). XML BA T LIS MARE £
%, EE KB FRKFF A, ik, AXEFRLSEAGEFRNWEFEFHESS
MM T,

A, HEESLEAGHENESELEMRITH, B URF S 8 E R i#T.
Blan, EATGEBAER DT —A I & map W F BT X HH#AITER. BT APIRIETE S TR
P, BTURNASTE - KETPEEEFIFIHERTE . XFEEELE—MEL EWED,
H BRI & 317l DT RBOTE WFE R, £5NMITE I BBIEAR RS A SR

THE LA IHEBEST— T ConcurrentHashMap FIH ) map Z [H K X F

T IS, BAIEE NI WRE DR —NMREE¥EZEHS M map,
ﬁ&ﬁﬁﬁﬁ* BATSFEEPHA—DHH key i,

. \scaIablhtyAndTreadSafetyiconcurrentCoHecnons/Accessmg Map java

public class AccessingMap {
private static void useMap(final Map<String, Integer> scores)
throws InterruptedException {
scores.put{"Fred", 10);
scores.put("Sara", 12);

try {
for(final String key : scores.keySet()) {
System.out.println(key + " score " + scores.get(key));
scores.put("Joe", 14);

}

} catch(Exception ex) {
System.out.println("Failed: " + ex};
}

System.out.println("Number of elements in the map: " +
scores.keySet().size());

}

R IAT AR R — @ 1) HashMap U RIS E S, M2 XBRBE /A ME
B, R TER & P PATIRA RS S EIRATNINGT S S BRI, FL b, R
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Pi— A FFHEGZR, BIOTFEGESYE B RE L BMAE, HNRERHH+H
FA#Y 2 ConcurrentHashMap, #4135t R4 3% BT ConcurrentModificationException,
TMBEAFHEBEWAET I ERNZR, RAITEEMIR useMap() B2 % HashMap fJ5C
%, $RJGKFA] HashMap HIRIE4MNEZE, BERRA ConcurrentHashMap E}':J,Mﬁlj

sca!abllttyAndTreadSafetyfconcurrentColIectnons/AccessmgMap ja, s e

public static void main(final String[] args) throws InterruptedExceptlon {
System.out.println("Using Plain vanilla HashMap");
useMap (new HashMap<String, Integer>());

System.out.println("Using Synchronized HashMap");
useMap (Collections.synchronizedMap (new HashMap<String, Integer>()));

System.out.println("Using Concurrent HashMap"};
useMap(new ConcurrentHashMap<String, Integer>());

}
}

MTF R HATEER P RATATUAE R, 550 map RN AVFTER T i 12 bt T8 4047
ek (B RAER—IRBER ), i ConcurrentHashMap {5 I e T 35 — [R] 25 .

Using Plain vanilla HashMap

Sara score 12

Failed: java.util.ConcurrentModificationException
Number of elements in the map: 3

Using Synchronized HashMap

Sara score 12

Failed: java.util.ConcurrentModificationException
Number of elements in the map: 3

Using Concurrent HashMap

Sara score 12

Fred score 10

Number of elements in the map: 3

BRTAFZXREZS, HREGLXNEUHRBILEERACEGRE, XE2HFHE
FEXHARHEL N ERYRAGRISSHE, TR2EBNESBIESRE T4 5
(bulk), HAFEHFRIEMBIRIEAE LN b RIN#17, EEAFEESRN, BEBEAEN
SRR BIRF WBEE ., XRE IR SESAEERE R (bulk) WESSERLE, WX
TERIEARA T HEHFENEHRERRMHHE, SRERE, BRI HEED£45E
I, FEAETERT, 3REAWTLSIFIEHIE G A WA R happens-before ]
T AR,

THLEENENE —TIH KL map SEHFEEAZMMWEEEZR, EXTMRE, 5
MRBER TAE R RE I KRBORE A, FFLLIN SRR BB, AR ik TAE S it
KWK, FINRBZEMERESEZME ., 8- RB4, RIS,
Z R BILEH) map P — 1 key, WEXA key NFETE, TILS LA 80% MBS a5 K3 A
map 1 ; MR XA key DETEFE, MKRLSL 20% RUBTEE . T ERELEE—,
ConcurrentHashMap F1—#47 T [’ %% 53 i) HashMap _F AT 1R
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fE— 8 B TREE b HEAT R WK TS A B X L RN 4-2 B . HMERBEDT 2
Bt, [E# HashMap f9R Bl E B 4T T ConcurrentHashMap, Wt R, YEEH A EBRE
RoEHE, [ R B E A — g, T SRR RN NI, ConcurrentHashMap A ¥E6E
Byt it [F] 6 HashMap,

_HENTHEESKSHESREENHANER, RIABBELLARSES
KR A

ConcurrentHashMap

[@2F HashMap

1 2 3 4 5 & 7 B g 0 1 12 13 14 15 16

LR
& 4-2 FE—A 8 &%AbHEEE I, ConcurrentHashMap F1[F# HashMap Z [A] {5t BT EL

4.6 Lock # Synchronized

B HFT R, EAZSHEFRRMNBERAEHAERFALBRE, BNRRMNEEER
4 MM JDK B93E % APL B93E, MG TEETRSRET, RIVELSEFTEHASIE
BEXRMNERZARIE,

£ Java 5, RATVEBF TR IREL, BIFIAH synchronized S48 T FIFTHI Lock #
M. #HH synchronized X485, Lock ¥ M B DR R AT SRS T E AR R, T kR
f1—HEREE WIHEIX — A

4.6.1 synchronized X#F

T ATAT LA Y synchronized 3¢ 4 % 3% B 75 #i 3K UM B I monitor/ 8, JFiEiE “SBIKM
monitor FEFER TG HLLE BAMRHGE" # RAKFB PR B FMAFMARS. {BR synchronized 3%
@ pee it Tt e DA A 2R RS .

EINAZRE, ATRIMBIHEIRE synchronized XBRFERRYWHERERAR
B$E], FFLA synchronized TT 884 FELRA N T M4 R H AL TR RS
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LB TAEFRITS A, BMEXE T synchronized LB #ITRBER LT EK
BT A RMARNTTRER . HABAE —NARK. WRHREHITE, Bl AL RN
(mock ) fUE synchronized KT, REBRIIEEC LK —BEETFITHAB RS
% 2| —1~8 synchronized 1B f B / e,

BE5h, {8 synchronized X BT &R T T EF Y, MEMEEBLERENS
monitor BT IAI4 o X FhSRRE XS FEE 25 A (0 0 T & RABARFEY, B0 EE 2 RE B
TR 3T, EMATERR EE R BTH, HERRSHR IR TR,

IEMEATTEBIRARFE, B4R synchronized B & 1E N — 8 T8 FALTE Java B
T EEREMR T -SRI RR R LR, BRI BT B RS 8 AR 55

4.6.2 Lock #01

Java 5 ) Lock # 1 A RATEME T Lk synchronized 68 F IR g0 4188 7 | HIEESH
B 2,

+J synchronized R F + /AR, Lock 8 O 19 52 8L R AR IE T X FE 7 24998
RSB BNEWAL . HATAT LA Lock #2 0 89 lock() A1 unlock() bR % 3 £ BRI 3 &
Bilan .

aMonitor.lock()};

try {
/7.

} finally {
aMonitor.unlock();

}

L EATLE finally $e B BT unlock() i) B 8 £ AR I B 75 % 4 5 (IR 100 F 1l
HAE B IER TR B lock) B— BRI, 18547177 LA R B 22 09 745 i
tryLock() RERBYL, N T EEHBRAR R, BT LU I 250k 8 A tryLock() A%, It
&b, TE Lock #MH, lock() R — R AU AFRITITR N EAESHFHHRE,
PUMERR R 21T,

FEERIIEF Lock 2 0 RN ## 0k 2 BTZEBFST synchronized 368 <20 4 HIAR L
[ R

B tryLock() BR¥L, HNHAIIER AT IR SEIR MIBHSE, MR M, FATITTLLEIA Mo idts B
BRMCEFBT B FEt, R ELHEE E5A, RAOTB A LIAESSF
At 1] b i A BR 1

Lock 2 M #8 #ATRB R 2 F EH BTN D EIEE RS . HEES LW 2, AT
AT BB Lock 82 1THISCHL, HRAFNRNADESELEN Ao TR SR AR A T 48

RATAT LA ReadWriteLock 75 FTaE BRI B Fim3t %1% / R B8 XEE—X, 4
BEF LAY L3 & H i ST T R 1% AT 5 B # Ve rh I it A S BT 3ER .

T ELERAIE A RR T F 323 T Lock 3 0 i ReentrantLock KHHlF. iR
X, ZERATELFBHRET RS ERY, BIAFXERBEREHATRK,
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ZHIBERBITHEERMNREEERNETLH—-EEW MRS ZEZKNAH, HF
Account 2/ 5E LA s :

_ scalabilityAndTreadSafety/locking/Account.java

public class Account implements Comparable<Account> {
private int balance;
public final Lock monitor = new Reentrantlock();

public Account(final int initialBalance) { balance = initialBalance; }
public int compareTo(final Account other) {
return new Integer(hashCode()).compareTo{other.hashCode());

}

public void deposit(fimal int amount) {
monitor.lock();
try {
if (amount > 0) balance += amount;
} finally { //In case there was an Exception we're covered
monitor.unlock();
}
}

public boolean withdraw(final int amount) {

try {
monitor.lock();
if(amount > @ && balance >= amount)

{
balance -= amount;
return true;

}
return false;

} finally {
monitor.unlock();

}
}
}

XA Account KA ML EFEFEAMM T, THEHILRITZE —IHEX LMY,
BRI A W FIRHE A R BN P 2 B8 k3t BRI P H R, S RLaX A

threadl: transfer money from accountl to account2
thread2: transfer money from account2 to accountl

W ZE X FhAE BT, threadl Al BE &8 5E accountl ( I B iEXT account2 M8, —iF&F T ),
T 5 k[l B thread2 M 7T BB E T account2 ( JfHIEXT accountl M, —F&HE ), TR
PALBERB R T I, NEABRBCHFCLREMANELT, FFXA -1 KEBRF
AR BTG, A TR — A, RATAT LIS PSR ER 0 20 42 B[R] B BLFP 385k
i, XHE—K, HF - NREREGHEBLTFILY, MA - TLRENTUAESTEEY
FHZEZ J& dk s dh AT, XEERL AT LRG3 T (6] i BE A ZESUIRAS W E DL, &5, BT Account
KILIT Comparable B, I AL AR AT LAAR (58 b 1] FH W 7= [B] (4 B SRS 4 Sy o 4855 ) I
( Z L Brian Goetz f ( Java Concurrency in Practice) [Goe06] — 35736 FIE& B 1L ).
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811 ReentrantLock SCIRISEIABEA, BATHR T deposit() Al withdraw() #IERE
FEl. BAN, Rl TR I XA ERIE T BB R E IR S M ERCRBGR W SR &R R A 6
R — BT, & T3CIX 388, Account X ANREE T HAHRE LHAIEA
B

T ERATETE AccountService K transfer() R LMK EEKIIEE, RIATHLE
Xt 48 5 O T P AT N4, G R I B K TR P 0K P B compare() BRER LB TTTAR 9 H ?&%Jﬂﬁ
FESEH 1 . — EL YR BETE BT A 2R i ] s 0 BT T I P b AT N, AT S S i —
LockException 5% . MSRMBRIN RS M, AT ?fEﬁE%J’W%ﬂﬂEnﬁEg/\%m&ﬁf'ﬁ

. scalab:l;tyAndTreadSafetyllockmg/AccountServnce java .

public class AccountService {
public boolean transfer(
final Account from, final Account to, final int amount)
throws LockException, InterruptedException {
final Account[] accounts = new Account[] {from, to};
Arrays.sort(accounts);
if(accounts[0].monitor.tryLock(1l, TimeUnit.SECONDS)) {
try {
if (accounts[1].monitor.tryLock(1l, TimeUnit.SECONDS)) {
try {
if(from.withdraw(amount)) {
to.deposit(amount);
return true;
} else {
return false;
}
} finally {
accounts[1] .monitor.unlock();
}
1
} finally {
accounts[@].monitor.unlock();
}
}
throw new LockException(“"Unable to acquire locks on the accounts");
1
}

3 T SE X AT HERF, transfer() BB OB G TR FRFEAIAR, [FlBY, AT A
LR A TR B 2R (BNRFERIRIT ), transfer() BB/ I BEERVE A S5 37 B[R] S
TR, B TRATE A& monitor £ AT B AL, BT LIFEJS 4L deposit() A withdraw() B X}
lock() BREXAY IR AT A AR A R

B SR transfer() BB BA SR G T LR BRYUR (starvation ) [AI&E, {H2Z deposit() &
¥ withdraw() BREBT 6 A9 lock() AT RESTEHA - T SCHR g i BliR) &, MR —1 45,
BREBARE deposit() 1 withdraw() F7 I lock() 2K tryLock(), FXEE— T PATER .

BRENNFEAZFF AN T ET SR IRAHEARMR, HEN T RBELT
MRS AT N, BEUUREIFE 2 Lock 3 1 R HAHCH Bh IR R IR 15 19 synchronized
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KT,

B Lock I MBTIEEEW SE, BEAFHERERFEA B ITRIFELDRES
R4, EHEMEN S, RITEIH—EEAENERET BiR, T8GR/ F53)
YE, BIEFLHBRMBITER (lock-free ) FH Ko

4.7 ING

AR H K API, Bl java.util.concurrenr XFIHH API #47 T HI ML HMGE. 1 AP AT LA
H R R MBI T LA

- B -NEEM

« FlEH R R AT RS

« IR ST RESAHEPUTIHRTE Z EFHTHIE R

o FRAR R ) [R5 BE 7

B R BIESH, TLMERR PR i I R AT AR

BRFH APLIEFA R, BRIMIAFTEEERCEFRANERALETEEEE.

T —EE, RINEITHE— o B ] BT
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£G=E
JIHEZT N

BE H AT, AR SR o O 2 2 KRB R A S AT AN R R B, AR B
=R, BRARAERGR, HTREAARTIHLX M UE? REAMSA . XS HNAL Java
Tt 2R AR RETTR, TERER A S RX AR, (BRI fE7E 8 T — B % B AR AD
B8 B A

REOHFBROCEERFTEREHNG, EERIEETT RN E 68 5o
MsEE AR ARk, REARTN BN EELBERE I M4 AL 8RR, x e
R EE—-ERE, KEZEER—TT,

5.1 HZEWITH 1= Public

B ARV I IEAUR PR FHRLE public FBE. RATAESIAN “TRIDICHD B TG R AT
PN private, SZBMHIFHEORTIE”, (HES FAHEMHE S,

MR—AERATUEEANREEE, WRIMAZTRETH W ELEN, 5—HHE,
WR—ADBRBER N RBVN, RITKFLEREFEN B8, MERIELL
B R R WA TS & (race condition ), ABAILE R AR LR ATHEFHS
RBELE/ O, EEEMET UM R S Java BF A KRN BRI,

EAZEUIRR R T, AT BT B 24 B3 B0 33 48 Fo A 5 3 1 R e s
ERERKBELN. RIBRBE, RITHVEROIL RSOSSN EZ 88 B 7 s
S8 Hit, mEEEE - ERBESNEREASH D TREARNKAERER, F
B, X R IR EME A R R B AR, BA)iE U, A ERGHE ISR L 2 ma|
Mo RTUTABEMEB] - M RIRHIAL B 23] B, FitgMAHEE (ava Concurrency in
Practice ) [Goe06],

TR RRRNERBLE LN AR - M RTWNE, RIEFaAREFLORE, &
WIZEF- B BATA] BEAR A SR IR R B MR B T3 AR [ M5 240, BRemRi1E e
EIF M R B S TR BN AR TEEERERBE SN EERRT. MER(TISE
TRARERT, HAZ AT M BlockingQuene, Mi%As B A T SBIRt . FTLL, 4R
TRATIHE A T HEA BB RGN RIS TS ETEE, BRI,

5.2 EMHREE

IEEATE A — TR — B NPT BRI PR E N RAR, RS EEE N TR
BRXLERE, T EHATHE N — B — B R R R BT M . SRS A A
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60 F=ds  IA Java/JDK H LR

R A AR, T IR EAT A SRR R R - T XB AT RN HF X
BERYIEAEACAS

 tamingSharedMutability/originalcode/EnergySource java

//Bad code

public class EnergySource {
private final long MAXLEVEL = 100;
private long level = MAXLEVEL;
private boolean keepRunning = true;

public EnergySource() {
new Thread(new Runnable() {
public void run{() { replenish(); }
}).start();
} .

public long getUnitsAvailable() { return level; }

public boolean useEnergy{final long units) {
if (units > 0 &% level >= units) {
level -= units;
return true;

}

return false;

}

public void stopEnergySource(} { keepRunning = false; }

private void replenish() {
while(keepRunning) {
if (level < MAXLEVEL) level++;

try { Thread.sleep(1000); } catch(InterruptedException ex) {}

}
}
}

% 5¢ EnergySource KRB E, RITEAERFSHBEEAEENIFRBE, HFH
Son] R B 5 WA, HiE SR ERES/FRIMNEEE. A3EES, TEHR
B AT14E sk e [ U B — AT R

W TE? T8, iERMFFHE, BRI KIIE, EnergySource #15E Iy J7 ik
e aw Z LB RINEA, BTLA EnergySource HIRAVE ZRAF & level BEBI AN — N IELRB R £
E"J#EE_I’EEE MERELK AR, WRITERESE T EPEEE X ZERK )0 3

TR, Brlh, MRS A TR WERBE XA e RMER &M, HP LR
ﬁﬂ‘ﬁl‘ﬂﬁﬁ%?‘é: H TR RBHEREBEVI R RN —E BTN, Bl
FHRX S ¥ A2 AT RE O B BB B level EIAELL

IXLOHEE W 5 WL, (BH IR AR H AR,

B8R replenish() BRETELE R4 BF AL TRERRE, HEE LRRBPRIILRSB
BHR—NEBELCHE L. MERIMKXELEKER EnergySource X%, T IVM#E® R
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AFRATOIEILT AR, FFARF LR E R T ot £ LB T H OwtOfMemoryError
IR

EnergySource FISEEUEIR THEAZE (class invariant ) ©, —IF LA EEIXT 0] DR
ik, e HASBRAERERABCREZAT, EWAEM T EAABER A, T EnergySource 14
EHERBLER TAZR, E AT EnergySource ZEHI X R A & BRBPGE R 2R Z RTBL AT 8B
HAZZ V& F replenish(), M FB T level HIAR 1L, [FAT, Thread 28K start() BES A
BB A— T NEME: (start() sREGE synchronized 9, #HE ), TR Thread BHXTH
7t EnergySource BJSEHIXT R IHIL S B Z RTEE S T HEFHE, EMmBIITF—-FHhEE
THESHIREE, TEME REP S Sh R E— RN &

EXA—/PNERBERINMERT A RE, EB? FEMILRITE - —BE x5
o BETENARNKERFEEEREANFEE, BTLATRA R BUE RS B FH
I RHATEM

53 HFEAEN

BAITEH ARG B ESFEN R BB R SRS T 1hE1T, BrUEME R R4
BRI URBRE RS SIHBRT R, BRBRMNNBGTERIBE, B REEEMR
ZARMBITEA . HIRANTIEM 15 R 18 FH Thread 281 start() FREEAT, Thread 254 B 3h6
A—NHRAEME, PR RMEZRGEBREAEMER. R, RITEMERETE
BRI AR P BB AR Ol & AT B 1 A s 58 A BT R IR R B 7 i

TSR ERPE, BRITFE™BERFNROAZER, NEBEEET I AEEHER
WG SRR,

EnergySource B SCBLBA B HE T LR FEW, AT URNTHEEM LB S S TE A& R
BEE — DML RBYE P, R X R AW B L5 RS . RATEEIF# b B
SAESERE S Z A AR REBOA A, tih, Fe DR R F R 84 T Mo 36 B R
NERRBR B RB . BAIRATT LUE S AR AR IC B 5 B R X S A 1, BRIt
FEHREZ AWM EERB, BE, BIEEEGR LR AR ERE 3 EBwg LK
R AR EE,

— T, BATEARZAE R EHERE ; A —FE, RITERAEEEMR®E
Hrefl@irZaistie e, BUIRMTOFIRE —Mm 2 i ik,

R T R ( Effective Java) [Blo08] —HHIEE T . “E(H A T WECRF
BHERE . ME—BEST) SECPRERH, HaEkLams AREARARAFZ
IR 4

8 EAEAREB RN RAEMTEHRAE B FEH— %M, S ( What Every Programming Should
Know About Object-Oriented Design ) [Pag95] 1 { Object-Oriented Software Construction ) [Mey97], #t
ER, RAOTERELFE M FEIRS H st 4.,
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tamingSharedMutabi’ifity/ﬁxingconstructor/ EnergySource.java

//Fixing constructor...other issues pending
private EnergySource() {}

private void init() {
new Thread(new Runnable() {
public veid run() { replenish(); }
}).start();
}

public static EnergySource create() {
final EnergySource energySource = new EnergySource();
energySource.init();
return energySource;

}

£ RS, RATE DK B 3 RECE N private, 528 T BE RBZE M 18 R BOH HE4T
— LR AN E, XRETERIIA L B R ANR T kA A 3T . b, A 7k init() 52
BL T Hi— A EnergySource 3 R ¥ A 48 K3 TRl i 7E#5 T) BRBK create()
FHZEE, RAITEATBGHAERAERNBO R L, SHER, R LR
WER B S EEBIEXNREETRZIGE 3, MIRIE T X878 81 2 FH0 14 4k o 78 e — B kb
FABRE,

ERE-TRFRMIHE, HPERAENEREUTEIREN WRE, Bk
FEERHEMESINRPERN—EEES T,

5.4 EEIFHE

HTRERELEARN, BURMMEIETAMANEAIHE. S EnergySource [
Xt RSB ER S TE replenish() BREX IR #E— 1 RAR, B KRR RAEBARF bl 48
HISEBIR . RIS ARG IR LB T8 C WA BME, IBARIIME
SBENVEAE WA, #LABRIITUES, XMTREBERE (RB) EX (3FT)
Ry, BrLURERE—A timer BIBFTR RN A EEHI%EE,

timer 7 E A THT LAZEH java.util. Timer, R TEERBERMELE, RHEGEEEQZR
K& EnergySource SLHWHEHR T, RIBFERETREMRLALBEEH, HEEXW
#Z, ScheduledThreadPoolExecutor 3£t T — N T HATE S E R, BERE
MR, RIMLIAHREMESAMELET FEREMBKRE., BN, REEREEE0452
B RBME S SR,

ibBATEH EnergySource, #f replenish() @ﬁiﬂlﬁﬁi{—/\ﬁ%ﬁi%qj&ﬁo

ftammgSharedMutabmtylpenodxctask/EnergySource Jjava

//Using Timer...other issues pending
public class EnergySource {
private final long MAXLEVEL = 100;
private long level = MAXLEVEL;
private static final ScheduledExecutorService replenishTimer =

N O o o o v v e
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Executors.newScheduledThreadPool(10);
private ScheduledFuture<?> replenishTask;

private EnergySource() {}

private void init() {
replenishTask = replenishTimer.scheduleAtFixedRate(new Runnable() {
public void run{) { replenish(); }
}, 0, 1, TimeUnit.SECONDS);
}

public static EnergySource create() {
final EnergySource energySource = new EnergySource(};
energySource.init(};
return energySource;

}

public long getUnitsAvailable() { return level; }

public boolean useEnergy(final long units) {
if (units > 0 && level >= units) {
level -= units;
return true;

}

return false;

1
public void stopEnergySource() { replenishTask.cancel(false); }

private void replenish() { if (level < MAXLEVEL) level++; }
1

EMERREERTAREBEER LENGHEZ M, HEMBEEERB, RIMNEET
keepRunning 7B, 3F W LL7E stopEnergySource() ¥ HZE A BIME S . ZEFH A init()
PR, WAVRTE NS EnergySource B LHIHR IS 3 — MR, MRFME T —4 timer 2k
EMPAT replenish() BREL, B, init() MRECEAESEME R, AT UAHROEZBHIK
BRETT A VA RE )8, AT RES 4 R 1A R B M AEEK V- (energy level ) BB %,

18 13 %% replenishTimer B 5| B 7 B 4 static FBL, 7% EnergySource L4 I #0479
replenish() BAEM A AL EF —PMEBIT . ROTATUMBIEFTERBELRBRNHERERE,
ARG, WRIEENES WA A EnergySource SEFIRIEE, RITTELEH N 10, BT
replenish() (£ EH B E, FrLLXEE— /MBI EBA T .

B SR (& replenishTimer K5 | FH 75 B A static A LL#F Bh 3R 17E ScheduledThreadPoolExecutor
rhdb R R B gy AR, HXFBUERIERIE N T — S A RE R E 4t . RIS FEE
— /¥4 replenishTimer X K Ipik, BRNFR T, PATERBEEZIETIRE, HHMERAN
WA BREHHNE, IVM BASBERINEH X ELEN, EOFRFH TR LI
FRAIAAPIX A 5]

© Google # Guava API ( http://code.google.com/p/guava-libraries/ ) 4t T JDK 3% API R L E KA

¥E, HPaET AT ESSRNEBN T,
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* 7 EnergySource 2 H 2t — 8Tk, Bln:
public static void shutdown() { replenishTimer.shutdown(); }
{EXF LA A, —J& EnergySource A P AHEEERAX Nk, —2],RA]
WAARES In—4k38 48, LIME 2R shutdown() 2 JE AL FEFARLLE 6 A EnergySource 36,
* %4 newScheduledThreadPool() K ¥(1% — % 5} ThreadFactory ¥, K&K T) fE
PRI H A TR LR AR T R AR, #lan.

private static final ScheduledExecutorService replenishTimer =
Executors.newScheduledThreadPool(10,
new java.util.concurrent.ThreadFactory() {
public Thread newThread(Runnable runnable) {
Thread thread = new Thread(runnable});
thread.setDaemon(true);
return thread;

}
b

XA AN F RS ETESALTRIS BRI 7 — s g i R4,

T —F 2 G, FA1H EnergySource fLASHE NP FAFEMT, HHHBRITERM S H
CHELBEER AT R,

WHRE—-THRTFLWIE, E—THRHELEVEWERLEWN, FHERLEFERT
Thread ML TT . ARJE VAL — T X Lot 7 B & RER IR 1w Bt AR F R T 450 4%
FEAR

5.5 {RIERTIL{4%

R IF RSB, MR BRESEWBEBEENEMERBREENER, RI1#E
BTG F W EASETCERAE, EWERRPEBNEMEEREEN. RMBIIX
IAITARAE 7 18] S W] AR AR B level 9 H Mt 7 P B B8R A ( RIS level B35 A1 47 ]
W —FEE ). BSRBITHE 1.3 THHNERTBNTEBEBRNGFME, BiFRE8EE
XA I RE A PSR o

IR RFZ BT R FMIE, AT EES A/ getter ik, RBTRNTTEE
WA, TEiZlevel TEMWENFEIRHE—-HHWEMERMERR, BLE, FHY
synchronized &M ELTE N EBIN T YHRY getter FEEAR T E HMWEN TEFESS KM
THRIEZEENTT W, BrLL, R E A8 IE AL BAT 5 88 N 7P A B0 I B, RATSL R ARIE
B A ERRRTE AR SRAT B B (] B R BB S B B B R B E ARk

AIRZITHET] LIRIELL EnergySource ¥ B BUERES B N AFAEES , P B i s ik RIEFTA
J7EHTHEER AN I synchronized XREF , BARE MMM, ERNERELE X R TR RE
IR A WL, AR RS TR, ROBEASGE “RlER, REFRL .

A ST ET AR level H XM EHFEBEBNTMAA, FURITESERE
AHRJT B #R A synchronized AT i, HEBVIAIRAE T, HTFHPEE—PLREIHR, B
EA replenish() &/ 8 Fi] synchronized #H AT #Y . {H 53 B RRAS W R AEE S A 61 8, BH K
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FRRBEPZITERE—H timer PUTH . AEEENTIEIFE 7%, T EER LMRIEE
BT A R AR

//Ensure visibility...other issues pending

/] ..
public synchronized long getUnitsAvailable() { return level; }

public synchronized boolean useEnergy(final long units) {
if (units > 0 && level >= units) {
level -= units;
return true;

}
return false;

}

public synchronized void stopEnergySource() {
replenishTask.cancel(false);

}

private synchronized void replenish() { if (level < MAXLEVEL) level++; }
}

e E RS S, IRATFE getUnitsAvailable(). useEnergy() Fl replenish() BRELRTE N T
synchronized JC88 5, [ AX bR Eifila] level BB T, BRBEBHETRIHERSE
— 222 22 stopEnergySource() B %Y, HE X BERITIE R L TS5 L synchronized
Wi, MYTRAZNILBAAXNER AEEAR, #id ERNEBERRITERERT
KBL LRI,

BHE - THRELNTH, BERBHAXAEEREE (35 getter 7 setter )
H'T synchronized B HAth M1 & 44 38 S B AR N AF A . D) ]l final B4 A AR I 285 &
N EFTFBRAFME, HAXETEHERRAATN, HH (CPU) EAKMBEFNAZRK
BEHRHETELMERAN.

5.6 HWEHXM

ATHREBEHCHASZSE, RUTUAERNE TRABZEAPHA, BI#ELecmEea,
HEXH KX, REXBFAH TR T KB, 3 TR E LS ERRISMUT LR e,
BRTTURIELBER S, HRERRE. RIONFENTFENLBYFLNEE R AE KR
B, XHERIMHEBBIBEARELBLE N UEEEHFNHEME,

{# i synchronized % 4 A~ 5E B % 82 #4745 B — Fh 3 3 8 0O, (B X R0 A 1R
L, Hh— AR, synchronized XEFH/EABER NS, FEEMNEFMITES
BERBRIEIEN R F L, EEBRZ, — I REE RGEEZ MRS ERE, MR
K ERFERE (FINME—TEETRMBMBREES) BETFY, BEETEARA
¥z, BRXHEPEELARAMWESER, RTTRN R THFZ AT LR IIT MR
Y& (40 drive() Fl sing() ), % H X S EFE 5 HM T FEBAIE (10 drive() F tweet() ) #47
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B, B2 LHENYFESESTBFRTEEFERANEWE, EXFHELT, &
TR EEEM AT QB S FS A, FARLE K R HR B I R PATEE

EnergySource XA R Z M # EFERMRIE REMEZBELY, HUNRRH
synchronized JCEF (K35 X B84 i3 FARF. HNEARGIRIELT, LERBLERFX
S FRFNFEE, FmitRIkREEX M,

i FAS & level 5 EnergySource 25 ME— R A8 7By, BTLAFRATAT LUK Rl SR fE B4R
AFHE., ExfFEFRBEMEENR, FHAMREENKBEEEXLT Z2NFE, BARN
BhAE T X e B S R R HEAT AR Y. AR UL, IEMMIRAIEEE BIMAREE, RITAIRRFELE
EnergySource B 5 X L4 B 3AY Lock SEH R B X X A E AL o

FEBMNCEME, BELBREEEEARZR level LEATTH., EXMHTRED
/N, B Java 2R AR long X REROIERIZE RN A, FrRIIRNIFEW level ZEM
S H A long M AtomicLong FeHLExX MR M. it —, TATEEAT LI X228 B 6415 ]
THMRENRBRRLT ., EHTERARTEZA, ERMEE-TEREHRE.

tamingSharedMutability/enhénfd'ieconbu,r’rencylEnergySiburééf.jé{

public class EnergySource {
private final long MAXLEVEL = 100;
private final AtomicLong level = new AtomiclLong(MAXLEVEL);
private static tinal ScheduledExecutorService replenishTimer =
Executors.newScheduledThreadPool(18);
private ScheduledFuture<?> replenishTask;

private EnergySource() {}

private void init() {
replenishTask = replenishTimer.scheduleAtFixedRate(new Runnable() {
public void run() { replenish(); }
}, 8, 1, TimeUnit.SECONDS);
}

public static EnergySource create() {
final EnergySource energySource = new EnergySource();
energySource.init();
return energySource;

}
public long getUnitsAvailable() { return level.get(); }

public boolean useEnergy(final long units) {
final long currentLevel = level.get();
if (units > 0 && currentlLevel >= units) {
return level.compareAndSet (currentLevel, currentlLevel - units);
}
return false;
}

public synchronized void stopEnergySource() {
replenishTask.cancel(false);

}
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private void replenish() {
if (level.get() < MAXLEVEL) level.incrementAndGet();

}
}

HF AtomicLong H 5 3 AEARIERXT H AT 54 HIETE LR H KV I R4 F B AT 044 FiLt
B etk, BrURNEMT getUnitsAvailable() EREHTHEY synchronized &1 4% .

ETRIFAEA, AT XM T useEnergy() & 3 AT I 1 synchronized 1%, SR,
ﬁ*ﬁ%ﬁﬁﬁT#ﬁﬁ%ﬁﬁﬁ%%T—%@li%ﬁkoEZ%%W$¢,Eﬁﬁﬂ
%WW%%W,ﬁﬁ%%ﬁTm&Eﬁxﬁﬁ@Eﬁ%ﬁwﬁ%oﬁuﬂgﬁﬂﬁﬂ%%
%E,ﬁmﬁ—%%%%ﬂ%ﬂo%Wﬁﬂﬁ%%ﬁi%ﬁ#ﬁg,W%*f%ﬁﬁﬁﬁ
THAERIBHE, BT 5 EnergySource HAHE B H A 2 T B H M B 2 TEX ot AR 1Y
ﬁ@*,gf&ﬁﬂﬂﬁﬁ%ﬁﬁﬁﬁ%ﬁ%?ﬁﬁﬁ%(ﬁm)%%%%ﬁoW%W¢
HEN KRR B level B, W LA — M ERLSBL, T HA B B B SR M B E &\,
ﬁﬁtﬁ&ﬁ,%M%WMTﬁﬁﬁmﬁg,ﬁﬁx%ﬁ?%ﬁﬁ%%éﬁo

replenish() K ¥4 [R]HE AN T 248 B 57 406 KRR R E 2K T RIE T level 1
ﬁ,ﬁﬁﬁxﬁﬁﬁﬁﬁﬁﬁ%%RT%EﬁE@14%&0ﬁ%ﬁﬁ@@%,@%Eﬁ
— MBI level M. RELMBUZI level HE/NF MAXLEVEL, AL
#HIT T £, FR, HTFEHET incrementAndGet() BR%L, FTLAX A B8 MRIER AR T 48
I HASHE i — Bt 7 T 9 5] 430

H TR P B stopEnergySource() 7% /Y, BB A B 7R IX AN 45 _F 0 4k
BB, FFURINBATEEE T stopEnergySource() B8 #(H [H1 #Y synchronized & i %,
EIREER 6.8 1, RITHEBBNLIT LN B —FTH R,

WEE-TFTHRFELWTE, HRFMETER M ARBRL L NEEE S
ﬁﬁ%ﬂﬁo%ﬁﬁ—?ﬁ%ﬂﬁ%@ﬂu%%w%%ﬁgﬁﬁﬂﬁﬁﬁiMﬁE%
smmmmw%%$oﬁﬁ&MEw,%Eﬁﬁﬁﬁﬁ%ﬁﬁ%ﬂﬁ%&%ﬁ&ﬁﬁﬁ?%
ETSIEE R

5.7 RIEFEFH

TE LI, BT B A A4 B 2 A 17 S 4t BRIE SRR NAE KRR, B
AINFARF 5 R R A ML B 0 B 1k — AR FAT TR T VT 388 S5t 45 P B 2
WP 8, FiEHE, IDK M3FER APIEZEE T BARLHIEN TR %, FEh
WEATBR I — F UMK AP SRRk 225 B 1 Rl 4 1) 3

BIHHI A AL, BRATMEREEE T B B%E, BEATEE B E R E R BAREH .
EERFFO TR IR B 00 B8 0K B R FR BB Y RE 52 1 4 FRATI R T 4 o U A PR
BOAFT R, XMERE, ROTLTURIEN T8 level #l usage ISR IR T H, #h)iE
Ui, MRBAER-NREEBEH TR, RITEEE . BAWNER TG B .
RAPTEAR BIERFEED AP AU T, 575 — MR BUR T 158

N O o o o v v e



http://www.ckook.com
http://www.ckook.com
http://www.ckook.com

68 # =25 HAK Java/JDK HZHER

HTHELIRER, RINFELAREPFIARRKFH, H synchronized XEBFE LR E
BBy, HREAZMIEENBELTATEEWRFRENFLE., MREANE -
F B VEBL S IR Hih i H B 1T RIS, B AME synchronized ST 7 F B R BEMMTR
#. EREWMBRIMEERME M RE I BANZE I R A LT E Z2MHRE, N
iF f2{# 1 ReentrantReadWriteLock, ZIE[FIRTHRAL T PIEA, BIZSIMES, BEMEET
VIMETES N FAXMIES, T ReentrantReadWriteLock 2 J5, HATEL A LAiLZ 3
EHEER—NERNEFER —DLOXR FHETERE, TEMRILRINEFBRZATH
BT, BTEHAT B8, BRI LAE level B AtomicLong B [B] 5% 18] 52 ()
long %!,

~ tamingSharedMutability/ensureatomicity/EnergySource. jay

public class EnergySource {
private final long MAXLEVEL = 100;
private long level = MAXLEVEL;
private long usage = 0;
private final ReadWritelLock monitor = new ReentrantReadWritelLock();
private static final ScheduledExecutorService replenishTimer =
Executors.newScheduledThreadPool (10);
private ScheduledFuture<?> replenishTask;

private EnergySource() {}

private void init() {
replenishTask = replenishTimer.scheduleAtFixedRate(new Runnable() {
public void run() { replenish(); }
}, 0, 1, TimeUnit.SECONDS);
}

public static EnergySource create() {
final EnergySource energySource = new EnergySource();
energySource.init();
return energySource;

}

public long getUnitsAvailable() {
monitor.readlLock({).lock();
try {

return level;

} finally {
monitor.readLock().unlock();

}

}

public long getUsageCount() {
monitor.readlLock().lock(};
try {
return usage;
} finally {
monitor.readLock().unlock();
}
1
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public boolean useEnergy(final long units) {
monitor.writeLock().lock();
try {
if (units > 0 && level >= units) {
level -= units;
usage++;
return true;
} else {
return false;

}
} finally {
monitor.writelLock()}.unlock();

}
}

public synchronized void stopEnergySource() {
replenishTask. cancel(false);

}

private void replenish() {
monitor.writelLock().lock();
try {

if (level < MAXLEVEL) { level++; 1}
} finally {
monitor.writeLock().unlock();
}
}

}

T B RS, RAIIBIATHAFFE © usage Al monitor, Foh, usage FI1EH BT
%%ﬁﬁﬁm%ﬁﬁ;Wmm%ﬂ%%%mmmhwwmdmk%—ﬁiw,ﬁ@m%ﬁﬁ
KX TR ETRNBICEEFD, 7t useEnergy() BREH, RAVELREB T B, R
R R IE ] LUTE SR A M iR S E — AT R ], — B3 S BB E e, RATEAT
PITEH level T usage I NME BB T . 55, 7 ELERLMY finally $hvh, RIS LLH
PR,

K, FAITE replenish() RE Pt B E KB T4, A X FEER T AR IE useEnergy()
M replenish() X FZE & level BB ET TR,

FEEEXT AR B B get kT, BRATT B QLA B i 5 B B0 T 04 MIEMT 82 )5,
useEnergy() S EUNIRPIT I B Xt FA BRI ESR (MHEADATERKT —4. B—15F
BBMHRERE . —FHE) ORSWHMRBRED, @i g, AT L2/
BRI R HBAT, IF RIEA BREN RS 4 SpHE,

EARRBEAESTI TS IFHI R, R RERFESRES, {HF AT f2 b A it
ZIRFEY, ARIERSNBALBRE ST EHOHAR, BIRNE, X — R AARAS e 22 BT
JRARZ T AL, X e 57 Z b IF B Al iR 0k A B IR PR TET—8, RATKS% S iR
EIERT RN E Y
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70 #=35 HAA Java/JDK H LA

58 IhNG

AP A AR FRF AR EE - TS ENAE, FAXEEFERIER
«rfﬁiﬁﬂﬁfﬁiﬁf“ﬁﬁﬁﬁﬁﬂ1&2?3? LB, ARIERREZ2FREIITHENR N RERZX
5 e BT R O E KR S B R . BT LA MR AT AR IS AR, T e — s L

M%EM%%WRM%.
ETERAS L) NEMARMEE R P A ELRE, HEESMAE 53,
EAEFEEAIEARE, MR RERAT S S et ENERE, FHEEFSN
5477,
o ARSI AT BT M B N A, JFXTERBERTIL, I IESRE 5.5 1,
< BT IER AN RE TR E SRR R R SRR T R R . R IAMR SRR R 81
RESFHRS, MEENEFS LA AEERRE, LUERE R ERF LR
REMIFREHNEF R, FHEHFSHS 5.6,
« UTREFEFEHEA A AFEAN, HEEXETENRESEEFHN, W2
i, BEHEHMERREASF XS BN MERSE R (partial changes ), HIFFS
%5 5.7 15,
rwAEY, RN RSEXFRALRELANER, TET -2, RITEHSWMAR
F—FF T IVM SR Ui AE X85 0 77 2ok B T BR B X F &
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=
RHZFAEF

2O%
RHEFARFEIFIE

WENZ—TFHREE TR FEXN L E AT REITFRENTE, ERNTEF, K
HELE S ORI a5 R TR RS, TRk ATR R EEZ IR
EHRIMRIARETERERENRFBETELNRLE, AdEFLHIHMRETES,
RELBIIHFILRIHES AHESERIFERL T, MEFLERTFIFEETE2HTFROIEA
Java 4R R A BHE I A ARG IE o R A0 7 ok AL L E AT AR S . WRBRATER N EFE LB
HAE T HATE S, BRI HAE . BENKEENSEREERELSF/RERIT. #
RAXZEN, BEREMNWRE. FTURMNMEZERSFIATEREHARITBSHAR, R
At s 7] DA LR TR AE By 3RATEC B IR AT 75 W6 B 22 i KR T 18 SR I BR L6 K B A, MR ib4H
R—KKHIFTHRATAEO. AT REBB R FM AT G R, RITFEHREE LR
6] JIDK,

HEAES, BRIESELMHEH Clojure A WMATHRAEES N (STM) EERF
AR R R 2 AL A, ERENME, RITFTGESERFTE FIEA Clojure
MAE, EERMFFIERERBER A Clojure, B NBEE Multiverse Fl Akka X L5455 1T
R, RATWATLIFE Java PHEBEFEHASTM T, BEEEF, RIESEREE STME
Clojure B BAT 4T, SRISHEFE I U Java Ml Scala X HF HNIEHITHRE., XM EEHE
BIEHEA TREEZEZE 0BT, ERES A ERATINNEGR,

6.1 EFEHEKALE
25 BRAE A B AT AE — SR A HO B
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72 E=Z¥Hp BAFFAF

MR IR AR A R S T et ES T AT RIS, TR T A B B oA T BB TR IR B
AR RATE WL, BAh, 5T FEHRIEAT LR A3 R A, BATER Bl — AR
M BRI T R A

TR, MR RS RIENRE, B aRs TR SRR R LR R
Sk i TR R A R R R, BT DU R R i TARSE 2 X AR T 5
SRSEHE LA A KRR P B A IS TR AR ROBER

Bl EE R T RS AR A IS BRE HE AT, B FRARBAREASRAY, FES®
TR, FTUVRAS BT SES. WA, RBEMEASERIES (livelock) [
S, IR AR AEATE B AR — I BRI BT 8 R I

Wk AT L 2R AR B BRI R R R R . B BORUIX A EREA
g (R RANRRERF R TERESENEIHITRSHE. EENE, RPN
EL RS g R R AT R B AT 45 o BE4h, BN EEERRMERM T S ER =i
FERAMARATIER, FTLATRLEE 8 RIS AL BB T MM .

B\ %48 IDK 3 % T EALHY Java FRFF RE R B — BRI A M. MHATRAK
Al A, BeATI7EAL B TT AR RS A 48 7 AR RE R B — M W RS E R BB~ , BT
LSS T RATIEX 7 M BU — EZE R FHE . (BRBT W MEEAATRRIRT!

6.2 XTRBBUHIERFE

%ﬁ—&mmﬁﬁﬁ,ﬁﬁﬁﬁﬁﬁ%%%ﬁ(mw)ﬁ%ﬂ%ﬁ%?%%,@%%
AR S B M T 3R AT T ) %ok AR e AR 7 0. BL7ERY OOP B4 M Alan Kay ]
Bl X AN R BB A R R KRR HR T o A py 3 B AR SR P B R T R TR R (i
ﬁ,%ﬁ%ﬂ*%%ﬂ?i%%%%ﬁ%ﬁ%%ﬁ%,ﬁ%ﬁ%ﬁﬁﬁﬁ%ﬁﬁﬁﬁﬁ,
HEEHHEMIRE ), WM F 2 5 ( The Meaning of Object-Oriented Programming ) — 5.
%%ﬁ—ﬁ*%ﬁﬁ,ﬁﬁﬁ%%%%ﬁ%@%ﬁﬁm%ﬁﬁ%ﬂ(Mﬁ)*iﬂﬁ%%
ﬁ(mmmm@)%ﬁﬁﬁﬁ,%%ﬁﬁﬁﬁﬂﬁﬁ%ﬁﬁ%%ﬁﬁﬁ%ﬁ%ﬂﬂﬂoEE
ﬁkﬁﬁiﬁﬁ&ﬁiﬁﬁ%ﬁ%%ﬁ%%%ﬁoEﬁ%ﬁﬁ*,ﬁﬁ%%ﬁ%mﬁﬁﬁ
etk (identity ) #4T T RIS, BEXT S5 HARRGE R,

ST Java BRFE RO, SO SRS BB AR 7E VS BRAL IR T 4 52 ALY, HERWHA
%ﬁ%ﬂo%ﬁﬁﬁ%%ﬁﬁﬁ%&ﬂ%&i%%ﬁﬁ,iﬁi%ﬁ%ﬂT%ﬁﬁ%ﬁ%
AL, FRENRMIE FRABEORRT BRMRKET B BERET R
iﬂﬁﬁ%@ﬁ%ﬁ%o%i@ﬁ%ﬁﬁﬁ%ﬁ%@%ﬁ%%%ﬁﬁiﬂ%TE@%,@
MR FERE, XFos LA RETERNARER,

B, MERITEELH—MTEETEP RS (BEBE. Y4B, XHFEL.
B/NARBE) WY, RITMSRBIRE RN, &R BT LM 5 AR
SR AN BERTES T B4 A AR AL ROIRAS ROACEE . BT LIS IRATAR K5 B ERHER, SR 28
SISl B I B AR AR R I P R AT, TR R BURR B KIE T, BRI
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FARMMB IR —Z A TF 46 H B, TRAETRNIER S WA 5 HREEHHaHERE
SfET .

HATE 25 MU E R R RHERX LA ER, HEENE, EXiAS 00
AT E W ENR LR RMEEN, FAERENHR S, RERAREY, WLk
HBABAEE . BT RBRATF e M S TR ERMN.

6.3 BELEERELE

TRBER 25 VR TR Google KIBTM BLAERR 2540 1G7 {74 4R T LA U M35 i 3 7F 17 A
— 2R R RN W LR, (X ARSRE M CFRRET. - RANHT,
2010 4F 12 A 10 A Google HIMAN & 592 %78, HFAXIMRFELHBASM. R
AR T . MRITFTEZEKK R Google MM Yt — MR, MR, Google K1
BN HIMRELZELART . MR L4025 FEREF Google MM (BEIES
HHRIFAH ), RIVRLER A —HE, B ORMELEHRERE, A
BUETF 4, RAVE B — T HATRE N SR IA UL, T3 th 0 [ o e 2 3 AT £ X 4 B
Ko FERISEE, XGRS FR T AR AL 817 4 B8 50 0% 1 201 45 B 2 4]
SEIYPFK (lock-free) HAR. RHHKE . RN BABREMPERES,

%i%ﬁ%ﬁﬁ%ﬁﬁ%—%%i%mﬁ,ﬁ%kmummygﬁiﬂcmmﬁWMM
BORL AR B IR — e RGOSR, PR ILIE R 2 5, BUERATH Google AR EEXt
SMBHAEM : B—WAATRREEHLE, Hhas LRS- Ho0Est; 2
TSN E T BT R, PRI B R B AT AR, WA 6-1 FUR.

B 6-1 Hrrar skl SR ARREES T

—BHERE MR ER, BRIOBTUEAEREMEFEESHER FEK
AT BT IR R TR, B ARATAT LOK H L5 S 8
ViM)o IEANFRATLE 3.6 T P BRI I ARRE, WURBATA X B R A BB EHGE, N
Google SR R AT EMATEM, T LAZ YU E I IMEESIREBR S . Ti—BAE 5
MBS B ZIE, BRATT LAPHEE R IR 484, LU ESS (5 (R A5 R B2 BL

L GRES B HPEX THERBBRE— KBS, BARATRA Y EZE, BRI

N A 5o v s v v
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74 BEEZE» BRU-FELFAHF

SEAT IR B AT AW R ER T . B TIRESRALER, BrIARAT LUK K HE
s sh R A WIERWRRE, ITAERMNERLE (NHRKEdt,. —FEE) 2R3
B ERE T LIE RGN . RAOTAE, FEHEENERENEREERNIFR
B, FURIMATERREGNRETERE -SRI, MXEHRERE, RITH
LA ARAH, STM EEHBRINTERET . MERCEOARFHETHELRT STM
B TIE? T ESERN] &R T XTI N A

6.4 HHFEFHE

BELESRESBHMEABT STM (RH$FEFSANF) HISFRPHEILHFH R EER
B BN AR TS S ERI%ERE —T 7 Clojure L TF3CHH STM B4
BEF, SRIGHAE Java BHFERE.

&t B Xt NTE RV el £ 35 78 #F 4 (transaction ) A, Clojure IR T AERIEE BT R
SR B ARLL4ER ( L (Programming Clojure ) [Hal09] #1 { The Joy of Clojure) [FH11] ),
Clojure 2 M BE M IMALBH AT, MRBE TR, i, EMEREHER
BAREKS, MNENMIBPFHRALE REMY, TRORASEER, HELAARKH
HEE. YERNMLBREVRMARSEN, E5EREBRSNABRPR, MRITENA
Bk TS XA B M RERE, TR —ERR—TXERERNMEIELN.

R E, HEREAAAER, mLAEHBTE Clojure WEHFHRAIALR, 7E Clojure H,
FEARREAEREREN T E, GRAEEMHEXRGRE TAATH, Mg R EmLEEE
& Z NIRRT SRR EERT, RG-S illegalStateException FH . #A]EH, —H
H5HE#ITTHE, ERAWEN, ATEHLZERARY ; M—HREEHE, Clojure
BESABESERFIER, RIMEFANFIERTEREESPHRERERERN, X
BRIEREXFRPBREERNEHAFB, MXFFBIE Clojure HI4R AR Hh i [F] ¢
EH.

FBHRE B — 4 Clojure STM MBI F T . AT LU ref 7£ Clojure H A L4~ T 248 1K
spik, HobmA ref #R M T X FHERNARZERES K LB AR LZEES, Tt
IJ:?WI]@'J@—/I‘ ref FERBEE

. {ussngTransactionaiMemory/clojurefmutate clj

(def balance (ref 0))
(println "Balance is" @balance)
(ref-set balance 100)

(println "Balance is now" @balance)

O Clojure EHHE T — R AA A b R AL OOFMIE RALEL, 40 Agents, Atoms Fl Vars, EHf5 QS
%] Clojure B 7 SIS FM X FEE,
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76 FERAID R, RATE X T —14% H balance 28I ref B HARID A ATAERY, B
i balance SR T — MA A AT A UE 0 ALK, RIFRATHZE R HATETTN T
W3k, EERNSHET ref-set fird R 2ZiRMB K balance HI{E M EERERTY, AT
BB —&ITHEAE S balance WHF{E. FTHEMILRIKERXBABHPITER. K
2 clj mutable.clj JiZ1TX N RAH, % F UV ZEMR B B G5 F R FLBEFT Clojure A 1E
£ Clojure #43CH

Balance is @
Exception in thread "main"
java.lang.IllegalStateException: No transaction running (mutate.clj:0)

MW ERE, hTFERHEGEEITENE T¥I1H balance {E 0, B M BT B AT AR D i 2 B
B, B TRIESSZIFERTERIE, DETFHERT Clojure 24, FEHITE
55 = 4T IR R G4 T TlligalStateException % o M EATIE R #AT R LB E L A 38
AR HIRHE, 5 Java LIRS A ML HEIUAT HAR L, Clojure i i B4 33 o 3 WA B 4 By 5 DL 5
HERFERIEYT. IMTREFEEREE—MEEAWEH, BARMNTERBEAL
2 BB M AR, T RSB A — S R A M SR, MEHTEXE, B
HEE BRI — T RIS T XATHEER, RIEROBETITRERESBE—T
Clojure STM FFiith BB 45, FTLAERIMBSEETE
7E Clojure Rl — B RMASH K, RFEA—1 dosync I LA B ARER
MAFT . TEZEM L, XA+ 22U F Java A synchronized MRS B AR, (H—
HHIARREARD X
c BEBRIIBID T NEEF S 2 RBEN E dosyne B, REXTILTF LATHMTHY
EBE.

- dosync F A QIBIEMEFE, TEABDHRBEA—-IFSEEERNT S H
KBHTAVRS.

o B FIERE A B R, BTLRATET AR B I 32 X MR 2 TR R
I K BT R EFAL

. STM it T — BRI BMETRESFESY, FIURINIERERF RIS EE
R AFE T4 XAEREIE,

o FofE B R BBl kR R AP AT R R AR T (BP synchronized X
Bk, BEE), TRBFEENIZETUBINEARENTR, HFHAHER
H2 R R AT R BRI IRl 7 BRI

Y AEEBTRRZE, WRBRESZHRENER/ B, WEES—TUEN,
I HHEF O ERAT SR AES, Ril, —BRXAZABNHEMAESF TR TR
AFESBITHEHE, Clojure i< A ¥ Z BT A A E#AT RIRHEMAE S . XA
S TFEMBEZE, WA LURTIHE K balance TRIIET .
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(def balance (ref 0))

(println "Balance is" @balance)

(dosync
(ref-set balance 100))

(println "Balance is now" @balance)

EBABBZ L IR A — B AL RN ref-set [Tl dosync LEEER . X, dosync iy
Ve RIS BR F B i 4, TR UE R BN REREFE—F 5 ERIEL
THEERIETXBRABIFNERLER .

Balance is 0
Balance is now 100

FA%1E, balance KRS “0” EARAIALHY, T balance 4B MR — T EL/EK, FE
dosync 1EFIB P FIE AR A E S, RITGEBE T —AHHE 100, R/FEHY balance &
HAfxAME (BRAITERS I RES AT E MRS ). (HILetHHE 0 KRAEFE, balance
WIEREZE, FFURMNESAG M (100) BIEE M2 /G, L HI4 A Clojure 28
balance P EREOFEEE, B MBHE, WREHABEAIEMEIHIERBME “07, Wi EK
oI B,

Clojure 324t T 3 Fh ARl AR SR T i, 3 HFTA X =M BB R BB B R T 5
A HEfE AL

o ref-set A4 T L3 B S A B (H HFE R AE 58 UG IR E1 AL

« alter A4 BEME WS SCARAE B &5 (B B B U A RBAIR EIE, AR S UG 1R R

Pl WREHS R TSR ENRET .

« commute 75 4> 5 alter S A T AE A M, — F B £ B X HI & commute 2 ¥ 1 X R

( commit point ) 5 H 4 T &4 MBS EIFR . EMSWERNEBRELIRES

£ rh (I B R S R EOIR B, HERE R E R E, HABETERRK

ERRHE, RARE A AR ERE A SR A ARk, T B AR B B

commute B — N IEEHHAMES, THERMNBIAEM HEIBFRRRE XK
BB BRHE, B REERAET alter 4. BEBRKZIMIRSEIFLT, alter MEL
commute B 53E o

BT ref e A2 4, Clojure AR L T REWS FI 25 H BB ik B8 Y atom f 2 HK . 5 ref i
ABHRARSRE, B atom ArOMEFE L WA EREAEZIFER, AR —3%5TH atom
P 7 B R B A A A — . FHAR, BEY atom S HEHLHARTHE
£ N HERE (RIS atom BEEM— MM TS ). HTHEMEN, BEKE
FERIFF atom Ard5E, WX T 2B EA SN E N BIFH A ref 1 #,

N O o o o v v e



http://www.ckook.com
http://www.ckook.com
http://www.ckook.com

B6#® HUHFLFAHZEL 77

6.5 STM hHIESH

RS Z M — e e RE B A 4, LR T, — e, B AR AL
( ACID ) X o35 45 ) 3 A% B HE R % AE B BB T o Clojure B STM X 3 45 ) X 5 5 848 A
FFARR, BT STM H BIBCHR B & A0 7E N A7 T AR R ER R s C R R gL B Y, BTRL STM A
BT HES W SAEME, TS TRHFAMR R

EFH . STM BEEEBETH, BRITE-AEESHHRNEER 23 A HMS S
TR, BameRT L, EEK—, E—NFHHHE ref WEETELAMER, E4
HEARLER

i . BAERS N EE AT RE ISR L, BARITRYH M
B4 A SE BOR B RS R . R BB SRS, B NX R F 2 5 A R IEAT
WEZ, WATT BB B B A AR — A EE -~ RAEMN, FEASEEMEX.
B, & (SRR, —iFF ) WA AR NERMBRES TRZE, K
P AR AL T — RS B A SR BT P AR B B ANACR A —BURES (BREREXT K B0 E—4
T, —FEDE ).

WEH . AESEREARMFSFORIEEER, ESHERNEE QB
e UG A XTSI I

BATAT B S, X B AN E FERIEN RN LN, K, REEIFAE
BREHE S Z B ARREHEITEE T . MM, STM SF VI FTA B4 Wt RIF 0L S i
RS AR (BRIEBR N ARTF=ERRT o

Clojure # STM Kl T 5 EUE ARSI B A I R HE AR (Mvee), H3tR#EHIt
FBCHE B2 o (9 S L4 (optimistic locking ) MR, HHATEFH—FFHEHR, STM &ic
F TR, B ESTHLSHEIFTA ref #¥ N —4 . HTFRERAFTER, BEXTF
ref (UHE I BB HUFER . S EANARAARESHST BE” KR, RITLLHEERE
THME, TIRNEMET - NEAFENEN ., % NLEAESFH—NATRE, HHH
FRAVER T RALMREIESERE (R 3.6%), X—SHREESWRIFEM, TR ST™M
HRATERIEL N ref D ABANES R THIE, EREPEHEBHEES . HHEFRINER
B, FPE A ERSEE ANTE, TN EBEEsES (WE 6-1),

6.6 B STM LM%

P 45k B & R E AR, (ERRFA S AL R — LR iE SR 4
REWR? o, RASIEREMAR, A TRITEIFEILAKTXITEFERF T

FEHASPIRIR Z S RA A ERER . B THESUREERRTER, FTUEE™
SARED R RHRE 5 LRI E S R RSN AREEMAER. XEREEHESPEREA
BEH IR, REEITRE &R, FEAMAE., GRRMEMATERIE WRERT L
B —&, BRIOREEERAR. —BRWE, RIS RIEXEHBERKSIERIEER,
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EFEFTERZ EHLE—HITEAN

ERFBT, RIFEETLYUE LAREE, RS ERBPERTRER, B
BN T RRWEEA Mt LN, BTARBREIAEXABRH!

B Z TR F, BATELHEE T mME B S HPEY balance ME., BELRNE
— N EBH S5 Ta G E Y balance HFRF

usingTramsetctionatf\/le‘rr,‘nory;’c:!bjure,/'cf;)nfzurren;tchfamge'“!‘dBa‘:tar'n::,é;*,.ckzlj;:’QE , . . o

(defn deposit [balance amount]
(dosync

(println “"Ready to deposit..." amount)

(let [current-balance @balance]
(println "simulating delay in deposit...")
(. Thread sleep 2000)
(alter balance + amount)
(println "done with deposit of" amount))))

(defn withdraw [balance amount]
(dosync

(println "Ready to withdraw..." amount)

(let [current-balance @balance]
(println "simulating delay in withdraw...")
(. Thread sleep 2000)
(alter balance - amount)
(println “done with withdraw of" amount))))

(def balancel (ref 100))

(println "Balancel is" @balancel)
(future (deposit balancel 20))
(future (withdraw balancel 18))

(. Thread sleep 10000)

(println "Balancel now is" @balancel)

EHFRMCBTEHAES, S5 H THEXMBGK. 7 deposit() B+, FA%k
£ balance E |l T —1, REHEA—T 2 BN ENDERLIES MRWHAE, FEENER
ZhE, BIBEYHURBSHFEALRE (amount W ) H1TBMMNTEEFEANGE R,
withdraw() BREAI LIS deposit() T K M, H—XHHEFEHYITRBBERREH.
XN EZERRBERREATIRPATERAN . RATECH L E balancel HFIHE R
4100, R H future() BEE 513 SPT S RBER AT LA R, T HEERITR
H—TRFRHEER.

Balancel is 106

Ready to deposit... 20
simulating delay in deposit...
Ready to withdraw... 10
simulating delay in withdraw...
done with deposit of 20

Ready to withdraw... 16
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simulating delay in withdraw...
done with withdraw of 10
Balancel now is 110

deposit() 5 %% #l withdraw() P& 3 &R #5475 — 1~ balance B 2% #b ¥ D1, X4 425 40 3 A 45 2R
ZJ5, deposit() 3 55 o Bl BI /R B Ph A7 52 86, {H withdraw() EF R B M A EEZT. HAH
withdraw() BRUM ZE B 558 6] 22 J5 % B balance MHE 2K 4 T4k, XEWEHAMmE N
B4R, FLUEHEMBHREH#T T EEREXT, T2 Clojure ) STM B4 (k3 & i
TZHES, BHSREPHITEEANRINERE STM Wiz VLR TR KM, WEER
HAREFTENER], RITEASEERXEED, BRT STMBEA T2, AGIHhRITRE
BEENMTRERNESFERFPITHIAET, balance fR¥e T —H:, HEFHMIBLT
S EXT i LR ma

A&, RATE T BRI LR G EREPITH A AR EH R E 5B THRIFRT,
{HANSRAE let IBRIH AR, RIS RAN N FHSEHEE R —BHEWRTR T TEE T,
X—BMEmBENIFTHRAR T STM BREEIRFE— B T DRt i KRR B 3 R MBS o

H IR FRIE S AE B — AR, HIRENE - TEZE
L4 IMUE?  Clojure BTEHY list AT AR, HIRATAILIE T B2 KL 48 m W a AE 5|
RSB List BHEMIT A, XM AT, BITREMAMBAET list WHE, list 45 N
FEAEUT. TEMRILERIMMAEIL 7R E T BEEnTzElE, RNREBHERRLER
AHEF—A iPad, BTEREE B EHFHMN—TH K MacBook Pro (MBP) f1— LT
ERFBITEHRE, TERRESHANALRES X NLERNBIRAE, THREH
RKH LIS

‘ ussngTransactmnalMemorychOJure/concurrentLlstChangeclj

(defn add-item [wishlist item]
(dosync (alter wishlist conj item)))

(def family-wishlist (ref '("iPad")))
(def original-wishlist @family-wishlist)

(println “Original wish list is" original-wishlist)

(future (addItem family-wishlist "MBP"))
(future (addItem family-wishlist "Bike™"))

(. Thread sleep 1000)

(println "Original wish list is" original-wishlist)
(println “Updated wish list is" @family-wishlist)

add-Item() BRI DI RE K45 8 O IR M BLO B R B, K alter FEEMNIHEER S
EWPRE (FEARBIH RS conj() B ) KRERFES N ref 2R, T conj() BEEU AT LUK [H]
—MNEHHES, ZESERMMATS REAKIFE, MERIMEFIMARNWKBFEART
add-Item() Rk, THEFMEMABHIPITER, TLUEHHNIESFHE N,
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Original wish list is (iPad)
Original wish list is (iPad)
Updated wish list is (Bike MBP iPad)

FIREO BB RATAR, FTUMNRBERNE HREEVRRIEARE. RGO
BERGMB I HwE, AR RLZOR RS D B BRI — RN, BREBTRATH
AR IR S, FATRL AT D 1 420 SR O KSR IBUA A SR, e By lan
&l 6-2 BT,

originalWishList

familyWishList
(ref)

K6-2 [MARZERGERS “En” LB

LB RIIRAS originalWishList 51 A AT ZE K, 1 familyWishList Ij & —Na] 38
M5IHE. AR ETNERTEES BB WEY BT, E—1TTRFEMMNES
BT familyWishList, {FHAERBTH.CESR (08 6-2 F (2) Fn ). SHFEE, hFLE
A GRARTAN, FRUHNOCBATTUSEHENOERLE “Pad” X—T, HHE 4
WL ERES R, B0 EARER LIS Z TR CERILZEFHEAOER (HE 6-2
F (3) B Do

LAEEERMRE

BIERMNELFT T STM B4R 55 B 5 Wiy, (B LpHE Rt mit 5
M5 . BMRBENEXBTHE M LB A—MEEKS, BRITHESHKS RN
ERBIABIET $1000, 17 b i 91~ K 19 AR 80 53 51 A $500 F1 $600, ARIERAT M #LE AT
o, FROTHERBEAE DK HEC$100, R ATHIGF 5371 M B~ K P B $100, FR
AN ERSBEATE ZNERM SR, WRRDBEIEREFEZPATH, BAadT
FriBE mESS HIAFE, MNESHERIIAZE, HIMBRXEFFINERFRELT
$1000, [FNt —EFEHRWXERNFME, FUREARFEES PRV EE, HERNEEE,
T BARBRA N $900, MRTHRITREWRMERA. FEHILRIMARBHERXMRE,
SR 5 PRI 9T A0 o] Al X A ] A
~ usingTransactionalMemory/clojure/writeSkew.clj

(def checking-balance (ref 500))
(def savings-balance (ref 600))
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(defn withdraw-account [from-balance constraining-balance amount]
(dosync
(let [total-balance (+ @from-balance @constraining-balance)]
(. Thread sleep 1000)
(if (>= (- total-balance amount) 1000)
(alter from-balance - amount)
(println "Sorry, can't withdraw due to constraint violation")))))
(println "checking-balance is" @checking-balance)
(println "savings-balance is" @savings-balance)
(println “Total balance is" (+ @checking-balance @savings-balance))

(future (withdraw-account checking-balance savings-balance 100))
(future (withdraw-account savings-balance checking-balance 100))

(. Thread sleep 2000)

(println "checking-balance is" @checking-balance)
(println "savings-balance is" @savings-balance)
(println "Total balance is" (+ @checking-balance @savings-balance))

FRRS B BT AT 0 I P2 s AT A 168 . 7E withdraw-account() BRI, AR
B P A 0 3 — B AR AR B M A8 (total-balance ). N T HlE S F bR IFBE, &
EHEAB 2GS N NEA—EN, FEE, REFRNSESHERBARTRITHE
N RIE, BATESEH from-balance TR KIS AT AR THRBE, &
(13 R HBAT T A BERMNE S, RS — 5 NTER P HET $100 M5 = H5N
MAEZE I P T $100, EWNRAEBRFHE RERFIBEINIRE, BTRNESFES
ST BT H BB E, FUENEEERABKEZBARERFDHESLS
RER THRITHIE .

checking-balance is 500
savings-balance is 600
Total balance is 1180
checking-balance is 400
savings-balance is 560
Total balance is 900

FE Clojure #, FRATHT LAE T ensure() BEURZ 5 il 5.5 M 4 20 L BEdEAE, &
1T LIRS & B KRS IT B A E S LA R, XX, STM BARisf
A ERITERNX MEBREEAE S BBERNERLT, 2F5HERESBHEL,
BN STM EREMAHS

BIE FRER, 13118 %— T withdraw-account() PR%L:

ume: (defn withdraw-account [from-balance constraining-balance amount]

(dosync
3 (let [total-balance (+ @from-balance (ensure constraining-balance))]
4 (. Thread sleep 1000)
(if (>= (- total-balance amount) 1000)
3 (alter from-balance - amount)

(println "Sorry, can't withdraw due to constraint violation")))))

FEACFRAE 3 47, TV H ensure() B ¥k Wi constraining-balance X N 4 3 55 HIEA

N O o o o v e e



http://www.ckook.com
http://www.ckook.com
http://www.ckook.com

82 By HUEFFAF

W TBHE, FLE, STM FEXFTAUSH 3T constraining-balance AERMT—MEY, H
B RRLIE A S KSR RN E . EAFSMELERNEER, STM STEPITIRR S
Ve BRI B S,  SoRk kAT LLTE 3 2 BE G A S FEAM MO A2 o

E BT T B 25 B b BB BRI R, BIMERATRRNIA — R R PIT R Bk E
% {BH FHAIE withdraw-account() R R T ensure(), BT LAGR AT X PR A K P B B/
AR H AR RS 1T LIRS o

checking-balance is 500

savings-balance is 600

Total balance is 1100

checking-balance is 500

savings-balance is 500

Total balance is 1000

Sorry, can't withdraw due to constraint violation

STM 1 5B 281 TE R BT R B AR MR K10, IRBEEBA R, BRAH LML
Rk, Ti—BAEEmEE, WESH -AESTURRBHRIITTE, MABREEENT
EEM., W TFEEEMNES, Clojure BE T —MRAEMKE, HEBRIEFHILER
SENEMTEARTSRRE MREM. YRITMLFHBLERE. EHRIEFIOHHE
WEF, STM MBI AE B S . flin, R RAEHE A T4 Web AT,
BEBRT, £ FEERMGIT4 E OEEE, FPZRMEEREFREFEDS, M
X /08 S g AT LU STM SRERAMAL BEHL

TR I 2 4 A SR B FE K RS, Clojure #9 STM 7 LAFRAE BRI KGR HEH
B ELKT . MERETARES, RIRSBERATGHFR (BRRE, —FF
), TiSZARR MR, RTER S dosyne B IEBEIMIE 1, RIS EBHRN]
SBBIFE T W RSk, W ER GRS, B, BIEE AT B AT A
78 Clojure STM LA FATFF & 3 & B FiBf — MR B EB AR B BIESE,

6.7 F Akka/Multiverse STM L} %

FRERRME 223 T W7 Clojure B STM, BIERE—ERTFH A 7E Java
R STM, Mt FX—FR, RIOTFMTEE:

« E4E7E Java HEJH Clojure STM, HEEIER M #, RMAFEESFHABHEE—1

Callable O SEBHHATT , HEFSRE 7=

« EWRFIEM (annotation ) RIJT &% AT BES MM T M Multiverse i) STM AP,

« BT STM 24, WRBAVHRIGAIfA G, IRAKTT LI EESE Akka o

Multiverse £ H Peter Veentjer £35FF ZMI— D& T Java By STM LH, HEidxX M E, &
fTTAT BAZE Java ACHD o 8 FH MR SR AN 550 . AT TBE LA @TransactionalMethod ¥Ef#
W BN BRARID N E 4 YR, AT LU @TransactionalObject FEf#HE— MM ETA ik
EFRID MBS N, N T S5HMIVM EHiES HITER, Multiverse RRE T —HFEH
AP R P TR FI R
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Akka f2— iy Jonas Boner R EM — T Scala KIFFR TR, ZHFEAUAHTE
& Java EA R EZHAMIZITF IJVM LWIES . Akka NMERMT STM IR TFAAHNIER Y
K, LRETH _HFREFEANET, LI, Akka # [} Multiverse /£ 53 STM M2 3 3
RUELT ACI (ACID WF4E) ik,

Akka FIMEEEEE B, FHBETERIFESITM X XHETACHER (FFEESR
8 E), AERNKSHERLIER Java STM HIFIF .

6.7.1 Akka/Multiverse B %

Akka ] Java i K F T Multiverse fJ Clojure XUA% i) STM, 5 Java 38 & 7T B /018 KUAR
HALL, Clojure KUK ) Akka RExsRiE RA TR B M AT ALK Z AT A B E S, WRERA]
B EEhiR S %5, W Akka/Multiverse 34 B shiEF RIS R @EE—NF S, FFUYR
i1 TH % ZHFEF, Akka B ref 5 Clojure i ref FIRILEM R ; W MBIV TEE 40
i, Akka ref BIFBNEZE Clojure 1) atom, #AliES, BEMEFER L A FERLSHE
HERFHER, BNEERRFZETFR . EEMHER T, Akka ZEFIESTF ref i
FRRETH. RENH -8, FHFRHEME TR E SRR,

7t Akka 1, BRATBEATUHABERLM T REFS EXTHEHTEE, Wil iEd S
HAENARF IVM ZHITEE, B, RAITT LS -~ AH 52 CH ik (readonly ), F
J& Akka B A B AT TIRE 5 TEE N8 Akka 5| BB H., XEEMBEFAR, mERk
TR — SR A BN Rk, NP ERESEs —SWEFA, BRILZA, RITE
AL ERE W RIEA T E S WBAFEIRKE. YR, LERLHEMBSETEHRIIGES, 1%
TEES M Akka BYFEBISCRY

Akka ¥/ T Multiverse P HIREHESF (ES N 6.9% ), FTURMNBEBB T FEESES
FRARBSHMES MR, BMABRT, XEARESRHREESFHESHIMEHSH
F—EH

6.7.2 {EH Akka SIFfES

Clojure " f ref RIETE T ZE XM, T Akka £ I B BT LA BEAR BT {a] B A 1B
FHISHF. FTLA Akka 7E 3 akka.stm 9 8248 T — N 4EF %55 A (managed transactional
reference ) Ref<T> Fl—& 4 [RGB 4572, 10 IntRef, LongRef %, Ref<T> ( 14
LA R IG R B FEERGI ) BRI MAE T 89— DR AT E B 64 W A8 354K (managed
mutable identity ), {4 Integer. Long. Double, String j%$625%1 ) K HAh R A AS BRI ARG &
YENEXT R A (value object) &ffF. WRBATAT BOE XML, MSFURIFXALKER
AR, WEERYE, XA E XM REEE A final FE,

TATATLARIE > Ref<T> ML BIMERFLEEESIH, LIS — MR ER T
AfEE GRUN null)o QURAIRAST A SRTME, o LG get) . WMEBEMHB|HEMH
73— AR SER, WA LA A swap() M. X869 AT LIZE R ATIR 3 45 BT, H10
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84 EZHD HUFEAE

RBATEREFF O, BT UERLS BNES BT,

WL BEREE R E— N EE 5 R, Akka o] UEIE RE —NEE I LIS ANFF
MHEMTERLTEM. Akka FEITHES TEARETHISERNFMENSRE. B3t
B, Akka (i Multiverse ) fRIE T RFFH—MEE relfl TERRT S TRENAH
35 % XK ref BUBERRAE, BIiZ A X A HAth 3 557 W,

6.8 BIEHF

RIMBIBEESWHKREN TR SN EETIANEE. FHESRIEXSTHERE
FFH, i2d, MAEMNEETI HEASNBERTEALTMEER, MUAERFZIHIK
AR EBRF TR IAE (partial change ) H B, o, RATWATLUAHABRESH TR
SRABDXT B ref JEiRSEH TS| & HAHZE AR,

Akka 2 Scala FFAHER, FrLAUnRIBAT LR Scala WiE, BATLIEESEAE
HIEFH Akka RV THY APT T o X AR H % TAEHARBEM I Scala FFRWARIFHL, Akka
FREBAREE T — A5 EM API, LA B ATE L Java 155 KM Akka WIIRE, RATETS
LLFE Java H EH A FH Multiverse STM, AT HRANTHE S F 27 ] FH Akka 7 Java Hl Scala
FAIEE S,

HARMNFELE -MEEHAESEMINE F. RILES 5 EPEM K EnergySource
KERT BRMOMBIANAEYIRE (HBELRAFERLS 5.7 %), THEHILHRBIEXEERH
et / R ERVES A Akka B9 5 APIREEH,

6.8.1 f Java hEl@EX

HTHREZEAED —NFS P, RIAFTELR Atomic BB RBRIZED
atomically() ¥ E ., WG, |ATATLLET A Atomic SLHIH execute() REORIITE 5
o I T FHEXEE:

return new Atomic<Object>() {
public Object atomically() {
//code to run in a transaction...
return resultObject;

}

}.execute();

P H execute() BREAILRFRRE 1 T HAT atomically() BB EANEE, RTTINRARE AR &
HERALE—TESHHIE, BLAXNRAARSBEOEE—FNESS,

THEiERATH Akka 5 R EH LW EnergySource, B G, iLRATERAZREMEES
TE{E#J Akka #E %lﬂ%tﬁﬂiéo

fiavalstm/EnergySource java

public class EnergySuurce {
private final long MAXLEVEL = 100;
final Ref<Long> level = new Ref<Long>(MAXLEVEL);
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final Ref<Long> usageCount = new Ref<Long>(0L);

final Ref<Boolean> keepRunning = new Ref<Boolean>(true);

private static final ScheduledExecutorService replenishTimer =
Executors.newScheduledThreadPool(10);

FEX B AL B g LR, level Fl usageCount #8574 B % Akka Ref, 3 H%& HiFh—
AATZEH) Long KEIME, TR Java FRATM A BEEBOX L Long KB T, (HIEA]
VBRI LB B S F (BISEiR ) A2 2 Hhds 17 3748

TE EnergySource i I — A Z 71, ScheduledExecutorService £ J& 3 # ( 45 %) 4 —
K ) WA replenish() BB E R MEH W, XHER stopEnergySource() A5 2 1.
M FEX A REA A, BATA F & ¢ #  F replenish() B3, T RS 7EM £ SSH%1 140 19
IR AT — T M BEHR AR . 788K A A replenish() BRBUAT, FATHS2HRE keepRunning {8
RVLTE X RECR A NLAE | B2 E KR E AT, X— MR T stopEnergySource() b
BORRBEAS / iTaS 8% (timer) ZFIM#E4 . MR H#, stopEnergySource() H¥IN7E R4k #iF
keepRunning SXAMRE, TZARAT LIRE 5 H385E STM HEHRATEH,

EX—RAAES, BFTUREE SR BRIEZSME, FURMELEEY
stopEnergySource() IREGHATFIZ T R, BT swap() A &5t & TS X HITH ,
E?u%%ﬂ]fﬂjﬁﬁﬁi"tﬁﬁ%ﬁﬁ]@$%o

. ;;y*usangTransacttonalMemory/;ava/stm/EnergySource 3ava

private EnergySource() {}

private void init() {
replenishTimer.schedule(new Runnable() {
public void run() {
replenish(};
if (keepRunning.get()) replenishTimer.schedule(
this, 1, TimeUnit.SECONDS);
}
}, 1, TimeUnit.SECONDS);
1

public static EnergySource create() {
final EnergySource energySource = new EnergySource();
energySource.init();
return energySource;

}
public void stopEnergySource() { keepRunning.swap(false); }

WF B, 2R [ 2 e R O o s A B S R, B R R e A —
T get) BEOMGE

public long getUnitsAvailable() { return level.get(); }
public long getUsageCount() { return usageCount.get(); }

& getUnitsAvailable() B8 %1 getUsageCount() FREL+, B TFHF get() WiAFZELUE
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EHXBITH, FFUEFERME EIMHEESEF 2,

i T A1 7E useEnergy() BRI [F] B8 2 o1 B A FH IR B, TLA useEnergy() BT
B — T BRMNE SRR X EEE, fEXE, RITFERIEX T BB AR E
HEERTE—B, HHAENXBNFENTEREFR. AT EHX—HiR, RITEFEH
Atomic #0, JfFH atomically() ERECKIRATH &iﬁﬁlﬂiﬂ”%@]—/\g%*

usmgTransactlonaIMemory/Java/stm/EnergySource java -

public boolean useEnergy(final long units) {
return new Atomic<Boolean>{) {
public Boolean atomically() {
long currentLevel = level.get();
if(units > 0 && currentlLevel >= units) {
level.swap(currentLevel - units);
usageCount.swap(usageCount.get() + 1);
return true;
} else {
return false;
}
}
}.execute();

}

useEnergy() BREUK T EER M 4 FT s BRI TEFEN B E (Bl unit, —3FFE ). A
T HiR, BRIIFERIEHE KA get A set BRMEETE R — PN E S5 PR, LR
T A A R BRAE R A atomically() BRELE 3 TR K, &5, RITEMHA execute() MK
B 5 I NF AT B BT R B AE

BT B FEZI, RIMNEFERE—TF ML HIEITHEA replenish() ¥, B TiX
MHEUTFEFEHES, FTUHZHRBREREEZEH Atomic Jﬁ'ﬁﬁ;ﬁ

usmgTransactlonatMemoryljava/stm/EnergySource java .

private void replenish() {
new Atomic() {
public Object atomically() {
long currentLevel = level.get(};
if (currentLevel < MAXLEVEL) level.swap(currentLevel + 1);
return null;
}
}.execute();
}
}

N IETEET R EnergySource RRGIIIANAD, HERINGER, ML ERBIF KM e,
ﬁﬁﬁﬁ —WIHFE— R A,

k usmgTransacflonatMemoryl;ava/stmiUseEnergySource java

public class UseEnergySource {
private static final EnergySource energySource = EnergySource.create();

public static void main(final String[] args)
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throws InterruptedException, ExecutionException {
System.out.printin("Energy level at start: " +
energySource.getUnitsAvailable());

List<Callable<Object>> tasks = new ArrayList<Callable<Object>>();
for(int i = 0; i < 10; i++) {
tasks.add(new Callable<Object>() {
public Object call() {
for(int j = 0; j < 7; j++) energySource.useEnergy(1);
return null;
}
1
}

final ExecutorService service = Executors.newFixedThreadPool(10);
service. invokeAll(tasks);

System.out.println("Energy level at end: " +
energySource.getUnitsAvailable());
System.out.println("Usage: " + energySource.getUsageCount());

energySource.stopEnergySource();
service.shutdown(};
}
}

FR RIS I Akka HISEH) JAR HANE] Java 19 classpath A BEGIFRIBATICHG, BT
LIE RN TERE — MR JAR LB ETE .

export AKKA JARS="$AKKA HOME/lib/scala-library.jar:\
$AKKA_HOME/1lib/akka/akka-stm-1.1.3.jar:\
$AKKA_HOME/lib/akka/akka-actor-1.1.3.jar:\
$AKKA_HOME/lib/akka/multiverse-alpha-0.6.2.jar:\
$AKKA_HOME/config:\

Classpath {95 SCHRIR PR F HI3AE RS L e Akka ZEARIVIRIE R G b B 2o 36 (O B
AT LU javac HiEASRAGFID, I java B4 RTHIT, BERES TR,

javac -classpath $AKKA_JARS -d . EnergySource.java UseEnergySource. java
java -classpath $AKKA JARS com.agiledeveloper.pcj.UseEnergySource

TTERE, TELERITRGIE T XENRD, BB LILEERI MY, R
Wi 100 AR, TTRATEIEN 10 MRBH S IFERE P 70 A, BT
B IR IER 30 A B, (HiE Tt RS IRE — 8, BB YGETSE
RATBELMAARRE, BRI EATRER 31 M AAITIAR 30 AR,

Energy level at start: 100
Energy level at end: 30
Usage: 70

BIMELR T, Akka 28N HEW BITE R RRH F. 1E B A BRIA BB AR
A5, BITHTFESE $SAKKA_HOME/config B £ T A& — /4% logback.xml B 3C{4, F
£ B IR il <configuration /> XA FEI A, FRXAXMHALTF classpath H1, FrLA logger
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S AR BXA M, ERETWE B ERERE H ., BRILZAN, BATE R UAZERX A ED
BXHPEEREHEMAEHMWEED ., %L http://logback.qos.ch/manual/configuration.
html,

IEMBMIEAB B BIRAREE, Akka 2765 &R HEHTEEN, FrLUER
ZALLNT BIFR — T RIS, I 4 MR RN B VR R £ — g 223 AE i Xt
AR B AR

6.8.2 % Scala hfIl@EELK

BATZHIE EF R T A04E Java FRIEFF (FFARMBRKRE LM I I —E 4, Fr
X BIERATHAEERT ), TERITEETE Scala h HE/DHEA R REREMIIRE,
1= Br LARESR I oy 35 S5 2h g, EB434525 T Scala B B RiIE M4 A, HEELXZEEH T Akka
APT R T4 / BBE{E ( closures/function values ) BIZ%HEL .

HHEE Java BIETT, FATEE Scala ] LUE SR EEW BRI BEE S, RITTEEMH
¥ R —T Stm ¥ auomic() EBEEIT T, TR

atomic {
//code to run in a transaction....
/* return */ resultObject

}

Hep, ®AUES atomic() BIMFI AL / MBUENAE YRTRB I BITHIRNES AT
THHEMEA T Akka T4 Scala JRAH) EnergySource ;L—ﬂl‘,ﬁﬁ%

f usmgTransacttonalMemorylscalalstm/EnergySource s

class EnergySource private() {
private val MAXLEVEL = 100L
val level = Ref(MAXLEVEL)
val usageCount = Ref(OL)
val keepRunning = Ref(true)

private def init() = {
EnergySource.replenishTimer.schedule{new Runnable() {
“def run() = {
replenish
if (keepRunning.get) EnergySource.replenishTimer.schedule(
this, 1, TimeUnit.SECONDS)
}
}. 1, TimeUnit.SECONDS)
}

def stopEnergySource() = keepRunning.swap(false)
def getUnitsAvailable() = level.get

def getUsageCount() = usageCount.get
def useEnergy(units : Long) = {

atomic {
val currentLevel = level.get
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if(units > 0 && currentLevel >= units) {
level.swap(currentLevel - units)
usageCount.swap(usageCount.get + 1)
true

} else false

}
}

private def replenish() =
atomic { if(level.get < MAXLEVEL) level.swap{level.get + 1) }

}

object EnergySource {
val replenishTimer = Executors.newScheduledThreadPool(10)

def create() = {
val energySource = new EnergySource
energySource.init
energySource

}
}

ERA—NE2NEAXRIET, Scala NABESHERAESRAELMELTH, BT
VAT )7k create() BE B BI A AN R BT ET . K THAAEBA Java AR HIE, R
REZE A, Fet, dFEH TR atomic() B, RATELTT LI FF Atomic FEF0
execute() BREAAT .

Scala Wi4~#Y EnergySource I ABIIN T i . 7 ZMKRRBEFNLHIL T, BRI
BT LU& Java pRASHRAE SR FH JDK HJ ExecutorService X5 L2, 7 LA{# F Scala i
KABNHRESHBEITEE. XERIMERAZE IR, YESERZE, §ME
FE VR A E R B — AN R, TR A R S TR, SRR EESEERZE
A HELkEE AT
%fﬁhsméT@ ”¢m oy

object UseEnergySource {
val energySource = EnergySource.create()

def main(args : Array([String]l) {
println("Energy level at start: " + energySource.getUnitsAvailable())

val caller = self

for(i <- 1 to 10) actor {
for(j <- 1 to 7) energySource.useEnergy(1)
caller ! true

}

for(i <- 1 to 10) { receiveWithin(1000) { case message => } }

© RXHERF Scala WA GCAUMEN T RHA XML AR, FERITEE ¥ IMEHNEE R
KHI Akka fi 5,
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println("Energy level at end: " + energySource.getUnitsAvailable())
println("Usage: " + energySource.getUsageCount())

energySource.stopEnergySource()
}
}

EATT LR AT a4 K5I A Akka #iKH) JAR H 4 BT LR, HbhHETE
AKKA_JARS S5IEAT#E Java - 614 69 LAHE

scalac -classpath $AKKA_JARS *.scala
java -classpath $AKKA_JARS com.agiledeveloper.pcj.UseEnergySource

Scala RAUHG A% H 25 R S BATLE Java JRAS BT B B M4 PR, FHFERKE T
HEMEME, M EARABRRE 31 AL 30,

Energy level at start: 100
Energy level at end: 30
Usage: 70

6.9 PIZREESH

FEZHRTHRE, BMARESFHTERESFAEHARAMAESES, HEFLHT
B REZZHUARL AR, HNRERIMTEER SN T EENESHER—1%—
B FHRAEMEE, FRBEEEREN N T, FURMNEEGRREESRSIX— Bk,

BEEARESRS, IAHEEREAANRL BTN ELSRSRIAGBS T
EEERHEHES S, BRIz, Akka/Multiverse BB TR L HME BRI, WFHREE
% (new isolated transactions ) %, B2, HHTHRERESZE, RAEMNTEIENTEE
WESEZN, RN EEA SRR, fFEEEFEHEN, dTHRIEFARESLE
AR I — AR E R, RAOTTERIUETA R B SI7E— A 0 B B A8 A 8 B A

BATLESE 4.6 @ 877 LB AY AccountService H transfer() B0 £ 5% 25 F itk
EFS, FR E—AIRAM transfer() BRETEE % H R0 XTETA P HER 3 8 2 v 4
B, STM¥EARNITERTAXERE, FERIMISERLE Java PABRESESEH LN
X—7RFl, RIEFERE—TFIZRPIFE Scala PEINTLHL

6.91 fF JavahEARESES

MAELE AT LAXT Account KFITHE S MR EIE, BERINEEHREER S LEH
A7 & balance BURIEESI H, T@&fl]%*%XﬁA$EUﬁV$E%E@ getter 1%%&0

' uslngTransactnona!Memory/}avalnested/Acoount Java .

public class Account {
final private Ref<Integer> balance = new Ref<Integer>();

public Account(int initialBalance) { balance.swap(initialBalance); }

public int getBalance() { return balance.get(); }
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TEMERE S, AT ref B9 swap() B F0FF balance WA B HEHIRBE N L E4LF. BT
swap() BREUETIE H C ML W FE S, FTURMNMEFTELRFINOES T (FENRITE
WIRHHAEBAS X MREREFHIMNIES ). getBalance() BEHIER 5280, AR
HC FE % F1/a balance,

H1 T deposit() PR EXT balance #H17/01E/E B HRIE, FTLLZEBA NI RERE
BAERE - FFHEZET, FEARBEIRIBR T AR B A RS 3EB)— hsr
HEPRIT,

o u.singTransactionalMemory/java/neSted/Account.java

public void deposit(final int amount) {
new Atomic<Boolean>() {
public Boolean atomically() {
System.out.println("Deposit " + amount);
if (amount > 0) {
balance.swap(balance.get() + amount);
return true;

}
throw new AccountOperationFailedException();
}
}.execute();
}
ET RS, RAIF B withdraw() 56 50UE 8 BTH BAE i % B — AN~ 0%
%,

gusingTransactionalMemory/java/nested/Account.java .

public void withdraw(final int amount) {
new Atomic<Boolean>() {
public Boolean atomically() {
int currentBalance = balance.get();
if (amount > 0 && currentBalance >= amount) {
balance.swap(currentBalance - amount):;
return true;

}

throw new AccountOperationFailedException();

}

}.execute();
}
}

WREFTHBEPERFEWE, WESELBBIRM . FT SIS AT B BRAES / B
SERMEMA TIEESHAT, RATHAT DU A — SR FR IR I, A2, 2IEo M
SEEATH T A FEHEOFE . e, S ABRERET,

MAEE] I — T AT KB AccountService KRR T, LRI kB —
THYH transfer() pE%K
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, usingTranSactionaIMemo,ryljava/nested/AccouhtServiCe.j'a\g,a:; . -

public class AccountService {
public void transfer(
final Account from, final Account to, fimal int amount) {
new Atomic<Boolean>() {
public Boolean atomically() {
System.out.println("Attempting transfer...");
to.deposit(amount);
System.out.println("Simulating a delay in transfer..."};
try { Thread.sleep(5008); } catch(Exception ex) {3}
System.out.println{"Uncommitted balance after deposit $" +
to.getBalance());
from.withdraw(amount};
return true;
}
}.execute();
}

EXARGE, RITSHENELSETHEMRENIRES, DRRERRESE ST
FHE PRI EE & MR, Transfer() BREF BT BRIEREER —TFF PR
M. fEREWRSRN—Ta, RIELHEEFEH BRkr T, BEE, BRI HNIIA
HEPEMEITREBWENZG, RITHERAER S FRE, ROTAEYEBCENRK A
RZRINZ G, W ERKPIEREEREA SR, XERRITXANFFITELRLN BiF.

FATET LAE 4T ER balance HIE R IRERHE K BRAER BB o WRA — 7 B R EOR A
i transfer() %k, AFESR¥, IETERJSITE balance EMEL T, TEHMIERINHTE

—4~:

. ,uéingT'ransactibnaI,Memoryljava/nested/AccountServiée;java .

public static void transferAndPrintBalance(
final Account from, final Account to, final int amount) {
boolean result = true;
try {
new AccountService().transfer(from, to, amount);
} catch(AccountOperationFailedException ex) {
result = false;

}

System.out.println("Result of transfer is " + (result ? "Pass" : "Fail"));
System.out.printin("From account has $" + from.getBalance());
System.out.println("To account has $" + to.getBalance());

}
BIERIAFE 1 main() BRECRIEBNRBEEFERE,

3; fusmgTransactnonalMemory/;avalnested/AccountSerwoe ;ava

public static void main(final String[] args) throws Exception {
final Account accountl = new Account(2000);
final Account account2 = new Account(100);

final ExecutorService service = Executors.newSingleThreadExecutor();
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service.submit(new Runnable() {
public void run() {
try { Thread.sleep(1000); } catch(Exception ex) {}
account2.deposit(20);
}
e

service.shutdown();
transferAndPrintBalance(accountl, account2, 500);

System.out.println("Making large transfer...");
transferAndPrintBalance(accountl, account2, 5000);
}
}

7E main BET, RATEVE T WM, HAE— S0 LR AE K BAFK
$20, SN, BATBEH T —MEKS ZRZKNFS ., B TXERERSERE L
Jesp ] (BTN S . — R ), TR EEE SBINES (17 $20 S A K
$500 W%, —FHE) FFAWE, TEAA-IMESFEBIRFAZR, WA —THEE
o BefE, BATLBE—MEEEKSRBOERRE, DURE R 7 50M BUSGX P
HXHE M E 5B BT S M RSB LT R THRERE, BRBEREM, 77
SO M BN, T EERATE R SRR NE RS HIT N

Attempting transfer...

Deposit 500

Attempting transfer...

Deposit 500

Simulating a delay in transfer...
Deposit 20

Uncommitted balance after deposit $660
Attempting transfer...

Deposit 500

Simulating a delay in transfer...
Uncommitted balance after deposit $620
Result of transfer is Pass

From account has $1500

To account has $620

Making large transfer...

Attempting transfer...

Deposit 5008

Simulating a delay in transfer...
Uncommitted balance after deposit $5620
Result of transfer is Fail

From account has $1500

To account has $620

i 1 55 T 0 K PO I o 5 T R AR L A R S B R L, XA B M E IR
£ i Multiverse X F X5 b i L35 BT ALE BU0 . BARAS WD 7 1 7T LA B3
BB X —A7, (BB T 2 J5 TTRES A PERERS U . 152 18] Akka/Multiverse SURY K it —
3 T A X — AU B T R |

FEAG, [ 2 47 $20 (OIRMEL M. TSHFER, WIKA 1 K> 2 B

N O o o o v v e



http://www.ckook.com
http://www.ckook.com
http://www.ckook.com

94 FEHH RHFFAF

HA A FREBGER Y H, YEEESRFIKEETHEEIRYRONRRLE T 2L
B, SR M E R R IR SRR TR — IR A LR DL
M3% % A RK B ME SR smatR o1k, AFFREKREFSFRERLRIITH, K
SAR LTS L T X — R, W 1T $500, TN 2 MIAAIE & B FF AR K
BefE BALIRER T $520,

A B S — M RAE R IR 1 S 2 5 $5000, ZEXADEHE S, FERERAEINA 52
T, BESEDRERINEEEERFBENS R, AR, BESER TR REA
BRI T R%. M5, ZHREXSHEEER, REZRLRIET K REZEAS
ZHERMAEIE

HRGE, EHEEPITEEBAEATEARE TR, RESGI SRR TH
VREE S T 1T M B T 45 (0SB AT R B M E AT, FESChR TR PR IF A RS 5N BT
EESRICFHE, Hiok, ESFEANEALMBERAN, WRFFTHEFTELITH
BIVE AR, RATAT AKX AR B S K 2 R B A5 B RS (post-commit ) 4b 3 o
WEEE,

F0 T LU B0 B L ARARATE , (S 4 X T LU R MR IR A I R R AR T B . T
WRt LR BT i — %t H R B B B S 2URT LT AEFRATEE — 58 4.6 1 -FRATANSA
7 2L BRI % T R A transfer(), %ﬁﬁ@kﬁ%ﬁﬂﬂﬁ?ﬁ

‘,;scatabﬂttyAndTreadSafety/lockmngccountServtce java .

public boolean transfer(
final Account from, final Account to, final int amount)
throws LockException, InterruptedException {
final Account[] accounts = new Account[] {from, to};
Arrays.sort(accounts);
if(accounts[0].monitor.tryLock(1, TimeUnit.SECONDS)) {
try {
if (accounts[1].monitor.tryLock(1l, TimeUnit.SECONDS)) {
try {
if(from.withdraw(amount)) {
to.deposit(amount);
return true;
} else {
return false;
}
} finally {
accounts[1].monitor.unlock();
}
}
} finally {
accounts[0].monitor.unlock();
}
}

throw new LockException("Unable to acquire locks on the accounts"};

}
HRET LK ESRARES 5 E—RRAAREL AR, [E 8 e B 4 eI FIFT ENEA -
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public void transfer(
final Account from, final Account to, final int amount) {
new Atomic<Boolean>{) {
public Boolean atomically() {
to.deposit(amount);
from.withdraw(amount);
return true;

}

}.execute();

}

A 0 L SO BB OO, LA 5 i, AR
B, R BT IO, fHRR, RA1E BRI T R RS AL,
AL T CAR Hoare K4 % : WA LATIAMESHEIT T, —HOrE R
RGBT AN RIGI . T —FITERE RS E RO ST RER B
LRI SRS | G, T REH T R R A B R 48 10
IR,

6.9.2 7 Scala h{EABEHLK

M EBIHEATFILLES], FH THREESH Java KRR EIEEHEN. R, 8
R B LIRS A X BR Java RAFSE A TR ITTRRTE, EXEEESE —H T Java
IRERE AR —SBIMUE ., EWRANTT RS SIARKE, Scala MLTEMIR KB FX
BE A B LAEARRY B M TR 38 7 W S I — 2% . T EIBER Scala BRAY Account %*S

usmgTransactaona!Memorylscala/nestedlAccount scala

class Account(val initialBalance : Int) {
val balance = Ref(initialBalance)

def getBalance() = balance.get()

def deposit(amount : Int) = {
atomic {
println(“"Deposit " + amount)
if (amount > 0)
balance.swap(balance.get() + amount)
else
throw new AccountOperationfFailedException()
}
1

def withdraw(amount : Int) = {
atomic {
val currentBalance = balance.get()
if(amount > @ & currentBalance >= amount)
balance.swap(currentBalance - amount)
else
throw new AccountOperationFailedException()
}
}
}
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Scala i 75 19 Account & B #2 M Java R A< B 2% i R #Y BT X A% X H A Scala Fl
Akka GBI RESRIE ) —FPSC B, 7E Scala fRZ<HY AccountService rp AT BT LA B R R

‘,u’singTrénsactionalMe‘morylsda%ainested/AccountService.scala

object AccountService {
def transfer(from : Account, to : Account, amount : Int) = {
atomic {
printin("Attempting transfer...")
to.deposit(amount)
println("Simulating a delay in transfer...")
Thread.sleep(5000)
println("Uncommitted balance after deposit $" + to.getBalance())
from.withdraw(amount)
}
}

def transferAndPrintBalance(
from : Account, to : Account, amount : Int) = {

var result = "Pass"
try {
AccountService.transfer(from, to, amount)
} catch {
case ex => result = "Fail"
}

println({"Result of transfer is " + result)
println("From account has $" + from.getBalance())
println("To account has $" + to.getBalance())

}

def main(args : Array[String]) = {
val accountl = new Account(2000)
val account2 = new Account(108)

actor {
Thread.sleep(1000)
account2.deposit(20)
}

transferAndPrintBalance(accountl, account2, 500)

println{("Making large transfer...")
transferAndPrintBalance (accountl, account2, 5608)
1
}

5 Java BRA—#E, Scala A Y AccountService AL EF B THEHRKIPFEZT .
LRSS, HehagR1Ms Java AT 2MF:

Attempting transfer...

Deposit 500

Attempting transfer...

Deposit 500

Simulating a delay in transfer...
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Deposit 20

Uncommitted balance after deposit $600
Attempting transfer...

Deposit 500

Simulating a delay in transfer...
Uncommitted balance after deposit $620
Result of transfer is Pass

From account has $1500

To account has $620

Making large transfer...

Attempting transfer...

Deposit 5000

Simulating a delay in transfer...
Uncommitted balance after deposit $5620
Result of transfer is Fail

From account has $1500

To account has $620

AU BATTE 2 e F Java SEBRA BRI 4 R A R EE H IRA (TR ) MK
7k
public void transfer(
final Account from, final Account to, final int amount) {
new Atomic<Boolean>() {
public Boolean atomically() {
to.deposit(amount);
from.withdraw(amount);
return true;

}

}.execute();

}
AR Z 4 Scala FRAMFT T HE:

def transfer(from : Account, to : Account, amount : Int) = {
atomic {
to.deposit(amount)
from.withdraw(amount)

3
}

M ETE XS LR R ATRT LATE M B 2, Scala JUA MIFRESER T 808 58 2 SN A 1R 7T
Ro XIGEHAET Alan Perlis (47 « “WRAHEAMARESSABNAEERS 1Y
BOBBIEXRNER, BAXMESREBRRES,”

WEHAT, RIICE%I T W Akka QIEHE S L RITH S HREES, HRI1AR
EREYE. TERIKE—ET M— T Akka PN E L HTRE .

6.10 BLE Akka H&

MINEOL T, Akka RHARAEITSHEWE TRIME, A1 LA AE RS
¥ akka.conf RE XL BRINIR B . H0SRAR T AR Q01145 52 B 6 B IR D 80 SO 40 (32 B Y B 0 £
B, B2 Akka B0,
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EF5F AN, RATETLLFI A TransactionFactory ZEF/F B HF FR A EE, THHiE
RV R X SEETE Java Hl Scala B B— LR B MR B /R I SC B B IR,

6.10.1 7 Java X ESI#HITEE

Wit Z AT TFRATAE, FE Java HRATEE IR Atomic RERFFH, MELIE
Atomic SEFIFT R BIEHE, Tl Tl AR ME—4 TransactionFactory 2SI ) W] BE 44 15 PR S 5K
WAESREME, Fl, AT LLE TS S F 1 E R readonly He 52 = 1 BB I B 1L 3 55203
HAMSIAMME. TERMEaE—N AT RERESHIHEXT M CoffeePot 28, H2RTE
—~ readonly A9 5 P X HEITHRME

usingTransactionalMemory/java/configure/CoffeePot.java

public class CoffeePot {
private static final Ref<Integer> cups = new Ref<Integer>(24);

public static int readWriteCups(final boolean write) {
final TransactionFactory factory =
new TransactionFactoryBuilder().setReadonly(true).build();

return new Atomic<Integer>{factory) {
public Integer atomically() {
if(write) cups.swap(20);
return cups.get(});

}

}.execute();

}

ATREBHEBEN T X HFHATRE, RAITE — TransactionFactory L4, i
TransactionFactoryBuilder W A RATIRE TRELEHFEHRBH TR KT 6], ELF
i, FA1E)#E T — 4 TranactionFactoryBuilder SZ 4 Xf 52, 3 18 A &% Xt % By setReadonly()
PR % 3k 4 TransactionFactory #% Jill readonly € X, H F TransactionFactoryBuilder 5% i
T Cascade IR, FIURMATUBEZHTHRAESBENRRBRE - EHEE
TransactionFactoryBuilder #) 1 bR 2 f&7 . build() L Z B, BESE AL L) LEHFIIE R
Atomic I — MG MBS EE AT, XFERGIE T ZFEFANITA SIEEBASEE AT
E5H.

it FRIEERIC L readWriteCupsO B T — M RIEFHF, BT RAREER
BT E—-NMREFSPRERXESIANERS=EF2ER. TEARMNSARBEK
readWriteCups(), 25— KIUZEER cups 5IHMAE, ME _KFEAN 4223805 cups 5l
FHMME

© HMEFEXR, HFINRHEEIVM EHEF MW AWM, H Kent Beck T # £ { Smalltalk Best Practice
Patterns ) [Bec96] — P Fritib I — B i MEX X EH AR 7 H¥K,
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usingTransactionaIMemory/java/bonﬁguyreiCBffee‘Pot,java.-

public static void main(final String{] args) {
System.out.println("Read only");
readWriteCups(false);

System.out.printin("Attempt to write");

try {
readWriteCups(true);

} catch(Exception ex) {
System.out.println("Failed " + ex);

}

}
}

HTF#HIRER T RiE, Frll readWriteCups() EH AR A FEHE R, TRYRITREE
B cups 5IFHMMEET, REMHE T org.multiverse.api.exceptions. ReadonlyException %, 3
HEANE S W EE.

Read only

Attempt to write

Failed org.multiverse.api.exceptions.ReadonlyException:

Can't open for write transactional object 'akka.stm.Ref@1272670619'
because transaction 'DefaultTransaction' is readonly'

ERE TR E R E A swap() I EHEM R A, X RBHMERHEY BICYHE 5
BUEA FIRS, B ref SR IE MBTE K IE, BN, ZKREOKE AR F R, FFLULERG
i, ﬁﬂﬁ%?ﬁﬂ]ﬁﬁﬁﬁ swap() B S % 20 # a5 24AT cpus ref W{EATZM 24, MESHRAS
AR R E

6.10.2 ¥ Scala B EL#HITEHE

7E Scala H, IR AT AT DL FH atomic() b8 B/ Atomic KK A B E K, ZRBAEM
H] B} 7% 2 — 1 TransactionFactory 2K B ) AT 6 B 80, FRIRY, B TRATBEBEKEXT S
( companion object) AT H¥k, FrlAfIE factory SEFIE L TE Java HERHBIFL,

~ usingTransactionalMemory/scalalconfigure/CoffeePot.scala

object CoffeePot {
val cups = Ref(24)

def readWriteCups(write : Boolean) = {
val factory = TransactionFactory(readonly = true)

atomic(factory) {
if(write) cups.swap(20)
cups.get()
}
}

def main(args : Array[String]) : Unit = {
println("Read only")
readWriteCups(false)
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println{"“Attempt to write")

try {
readWriteCups(true)

} catch {
case ex => println("Failed " + ex)
}
}
}

BR T AEAURS T HARSF T Scala Fl Akka FA A ILAEZ SN, B3RS Java fABEIR
Hf2HMARZA T, BFUMRERSITHERWETL BN A Java IRAZE LM,

Read only

Attempt to write

Failed org.multiverse.api.exceptions.ReadonlyException:

Can't open for write transactional object 'akka.stm.Ref@l761506447'
because transaction 'DefaultTransaction' is readonly'

6.11 PHEEZ—FEIRMES

BOZH LB X —FER, DEESETRDZE RS TFEANTBRERE T
b, I E i TR R E TS R S 558 47 e I BT i R R MR o A Sl o SR ET A 4 2
W, AT BB ] — MR S FF S ES BN A EEER. ATESS
SiegilE, BERMESOLSERTES THRSNERE, $4 T ORETNRMEHE
KT o NTHIX A, Akka HRATEMET — RN TE retry(), % B4 LASeH S
SHATER, HHELSENHERSEILES RS S FX S% £ A a 3 5 HE
Rl T 2 A B R R ik, RAAFEESRX —FBHRY “AERSs”, B
XL PHE” FAE—%, TEILRIMEHE (S8 RBSE) ATFF
T BT 2,

6.11.1 %£ Java REEEE

7 R — R xt e _ERE, BT LAINBE A A AR AT 3 3h B 25 g sk [R] Sk g g A HR
HIEARZFMmMHE, HEXEWHEM AR, MEFETE (busy wait) EMIHHEHRE
BEW, TRME Akka WP TAACRE T —MEERE, —OmuefEL 2 btz
HAEAT TﬁtﬁM%wMO%*ngTuﬁgw%ﬁ%mm@oﬁﬁ

usmgTransact;onalMemory/;avalblockmg/CoffeePot ;ava

public class CoffeePot {
private static final long start = System.nanoTime();
private static final Ref<Integer> cups = new Ref<Integer>(24);

private static void fillCup(final int numberOfCups) {
final TransactionFactory factory =
new TransactionFactoryBuilder()
.setBlockingAllowed(true)
.setTimeout (new DurationInt(6).seconds())
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.build();

new Atomic<Object>(factory) {
public Object atomically() {
if (cups.get() < numberOfCups) {

System.out.println("retry........ at " +
(System.nanoTime() - start)/1.0e9);
retry();
}
cups.swap(cups.get() - number0fCups);
System.out.println("filled up...." + number0fCups);
System.out.println("........ at " +

(System.nanoTime() - start)/1.0e9);
return null;

}

}.execute();

}

£ fillCup() BREL, FRATPK 345 Bi & AL blockingAllowed 24 true HIARTS, ¥ 35 58
o RERT BT AR 6 b, MR P MATEA BB E MR, fillCups() %R A fa 8 bk [E
—AEEIRED, TR T StmUtl #9 retry() sREGHETH BN SR, SOKR R M4ETE S
ABLZERA, PS5 2HEM cups SR AR IE, —BEEMAELNTIHZERE,
REBE S — N ESHZHES retry KR FHERBHTREM.

T@ﬁ&ﬂﬁﬁﬁ%mwwoﬁﬁ%M?WMOW%ﬁﬂ%

usmgTransacttonalMemory/}ava/blockmg/CoffeePot java .

public static void main(final String[] args) {
final Timer timer = new Timer(true);
timer.schedule(new TimerTask() {
public void run() {
System.out.println("Refilling.... at " +
(System.nanoTime() - start)/1.0e9);
cups.swap(24);
1
}, 5000);

fillCup(20);
fillCup(18);
try {
fillCup(22);
} catch(Exception ex) {
System.out.println("Failed: " + ex.getMessage());
}
}
}

£ main() BEH, WAVF3HT —MgERRL 5 Bt Bk Emekn {5
RS, SH—THMEZWMMERFEISE A SLRIBGE T 20 ARk, RiEE, SWNXDAEFHX
BUmmE R Rl B AREEHGE 10 ARIHERS, i) ShYER B 2 B Z EICRBUL S5 5E ML, T
XA ERBERAMBRW T RERE S, EFRENFEFERZG, FFEBHEREHA
HER, WX —RMAMFRED TR T o W05R B EAE 55 80A A 3 THC B F B st et 3]
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Sk, MEROMMER SR, 75 LB ay RS IR ER LR TR MER. B
AT LAsE i e H SR MR X — 170, R AT LUE R A MRS E retry() B ATH R

EF

filled up....20

........ at 0.423589
retry........ at 0.425385
retry........ at 0.427569
Refilling.... at 5.130381
filled up....10

........ at 5.131149
retry........ at 5.131357
retry........ at 5.131521

Failed: Transaction DefaultTransaction has timed with a
total timeout of 6000000008 ns

M ERE HERPRATTLIER, FH—E 20 AWK FEREAERF I HEITZE
0.4 BERZHREL . MHE—-MERERZE, wnekm B4« 4 SRommET , BT =M
10 ARHMMERE R B HAE B E, HRBRFETE S RAANERRERESEH VL. &
RS ERZIE, B 10 MMM S B EFE S, HAERFEITE S WE—RH
IR IN SE Ao HJE — B 22 PO A 55 0 iy T 7E R R e (] Y B0 R R AR BT
B AR M E L

H A1 A% THEPFASEE AR retry(), RAYNHBFE2ETEPITELR
f, T K B4 A SRH TS S SR R AE B IE L T, WATA B2 28 T X IS 400
BRI o

6.11.2 7F Scala fAEESE

7E_ LT Java RRERGIH, BAVEH T —MREE TRE STM AR ERE ) StmUtils
Xt42, WifE Scala H1, FATAT LB B A StmUtils B4R HLA & FAFME (trait ), BEAL, FRAT
7 Scala HFRIREAT LA T.) J7 B A TransactionFactory.

usingTrahsactionalM’emoryIscaIalbIocking/CofféePot.scalaiivi ';

object CoffeePot {
val start = System.nanoTime()
val cups = Ref(24)

def fillCup(numberOfCups : Int) = {
val factory = TransactionFactory(blockingAllowed = true,
timeout = 6 seconds)

atomic (factory) {
if(cups.get() < number0fCups) {

printin("retry........ at " + (System.nanoTime() - start)/1.0e9)
retry()

}

cups .swap(cups.get() - numberOfCups)

println("filled up...." + numberQfCups)
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println("........ at " + (System.nanoTime() - start)/1.0e9)

}
}

def main(args : Array[String]) : Unit = {
val timer = new Timer(true)
timer.schedule(new TimerTask({) {
def run() {
println{"Refilling.... at " + (System.nanoTime() - start)/1.0e9)
cups.swap(24)
}
}, 5000)

fillCup(20)
fillCup(18)
try {
fillCup(22)
} catch {
case ex => println("Failed: " + ex.getMessage())
}
}
} :

#E Q% TransactionFactory STREY, EAIHEA E?ﬁ{iﬁﬂ:Duiatianm S Bl B 2 45 H AR T
Bl T2l intToDurationInt() B¥# 52 UM int #| DurationInt Eﬁﬁ%{iﬁ%%ﬁ ckk it Scala B3
BT R B T B R, 179 $ 4k TransactionFactory X4 it R R 29 6 2
BAT . BRI P AR AR ST R A Java B Scala B — AR BIETD, HRANY

R MW TR

filled up....20

........ at 0.325964
retry........ at 0.327425
retry........ at 0.329587
Refilling.... at 5.105191
filled up....10

........ at 5.106074
retry........ at 5.106296
retry........ at 5.106465

Failed: Transaction DefaultTransaction has timed with a
total timeout of 60000E22E8 ns

6.12 RIZFERSEH

Java i try-cache-finally iE B M A HFE RN AT UL A HE R, LEBERTF
P R R BT — RS, RAEH, RIBTUEHBRESSFRITRRZ
JEERAT R, WiX4E S RN ERATS —BAK. StmUtils 1 #Y deferred() 1
compensatiing() X BT I B4 T LiRThEE. #55], ELAELSHWLRS, HFRIEE
SRR SERL, RATER SIMA—LHFRIERAKNZE, T deferred() MR —MHATHA
X 4318 B 4

N A 5o v s v v



http://www.ckook.com
http://www.ckook.com
http://www.ckook.com

104 FZEy HMHFELEAL

6.12.1 Java HHIRZFEIREFHF

RATAT LB ZAEF 5 B 58 R Z S5 AT RIS BUFE Runnable 82 0 SCHLE 4 AR TSR
H, IR HAE BB EEL StmUtils B deferred() BE%T, FIRE, RATHATLIEE EAE S LK
ZIEPIT RIS 32 7 Runnable 3 0 545 compensating() B4, T iX B A EEOLHTE
HERIET BT, UG RA L automically() @mﬁ@%ﬁﬁiﬂlﬂﬁ ERA BN,

. usmgTransactlonalMemory/java/events/Counter java

public class Counter {
private final Ref<Integer> value = new Ref<Integer>(1);

public void decrement() {
new Atomic<Integer>() {
public Integer atomically() {

deferred(new Runnable() {
public void run() {
System.out.println(
"Transaction completed...send email, log, etc.");
}

1
compensating{new Runnable() {

public void run() {
System.out.printin(“Transaction aborted...hold the phone");

}
1)

if (value.get() <= 0)
throw new RuntimeException(“Operation not allowed");

value.swap(value.get() - 1);
return value.get();

}

}.execute();
}
}

£ Counter 29 € X ARG HHATE R, Counter U EH — -4 A decrement() F 3L 5
Tk EXANTTES, BRIOVGKT Atomic FIHFLILT atomically() BR¥. 7ERTEHIHF+,
FATEAUAR 8 S o $E 5 55 1B BB RS E X M B . TTEFE, B T A M BB,
BATERESRDAES BRZEEPITHRARB S T atomically() EH . T EibRIHE

— TR B A U A B R B8HIE— T Counter HITZHRE

- usingTransactionalMemory/javalevents/UseCounterjava

package com.agiledeveloper.pcj;

public class UseCounter {
public static void main(final String[] args) {
Counter counter = new Counter();
counter.decrement();
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System.out.println("Let's try again...");

try {
counter.decrement();

} catch(Exception ex) {
System.out.println(ex.getMessage());

}

}
}

#1152 4T UseCounter, FATTA L T2 H W8 B 35 55 B Ih 52 SN 2 G B R e 0 AT 4

Transaction aborted...hold the phone
Transaction completed...send email, log, etc.
Let's try again...

Transaction aborted...hold the phone
Operation not allowed

M — WA H decrement() R M ERELE 25, H%HE deferred() BRI Er N AT
BT, T4 ATE KA decrement() B, i THE T3 R T R, BT
B HBENR, WE A compensating() BB AL IS B LM BT, BERITEE &
MR, B SR T B AR N E B 0 B S I R B AT 7 6.9 it
BIBRIA AL iR B BT 2 30,

deferred() 4b 38 bR 5 — BT 55 WCRE 14 DA MEE 0 1 3044 (814 A 20 4ok o BrLlE&A
ATCFE R HEATHTED . B8 . BAEM L R HIR R e, RBAE
BHEZIE M ABMBE TR, FLAX BB TRERFNZRbE, 5 deferred() 2%
U2, compensating() 4bHH 5& $ R0 T FF 55 26 WS BRI EE ML T . A MRRMZAEE
AT R (IR A ] Akka ref FHAT BRI R4 ) SHEMNRIRE—ENIE,
AKX BARHIEX M AE A, R0 T XML RAS B, FFLER e
SR X RERR TR,

6.12.2 Scala PR TFEREE#*

FE Scala 1, BATGEBRAEREMH RS Java BAMF, W— K BI3E7E Scala
FREATET LUK P4/ RS B 558 4 deferred() FT compensating(). F E it TH Counter
K Java #%RH Scala.

; 'fusi:ngTran,s;actio,rja‘lMémpry/se;aia{eventstduntetsCataf, { ;;}g; 1}5

class Counter {
private val value = Ref(1)

def decrement() = {
atomic {

deferred { println("Transaction completed...send email, log, etc.") }
compensating { println("Transaction aborted...hold the phone") }

if(value.get() <= 0)
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throw new RuntimeException("Operation not allowed”)

value.swap(value.get() - 1)
value.get ()
}
}
}

E EEAREY, AT ESFEITRIE BT A R E — A,
RIGHHAE N SHAEGH LS deferred() BR%L U, /5 IR FFEIITHRBLBEIENS—
ML T compensating() BB, SLEA, X MEHREXSEEZEERAE -EHET
FR atomic() R Y, XBERBEKRER T Scala 7E18 L RIEWE THRFME., TH
LI:?E{I]'{%" UseConuter 28 M\ Java ¥51% i, Scala:

. f;usmg“rransacttcnatMemary/scaIalevents!UseComtef scala

package com.agiledeveloper.pcj

object UseCounter {
def main(args : Array[String]) : Unit = {
val counter = new Counter()
counter.decrement()

println(“Let's try again...")
try {
counter.decrement()
} cateh {
case ex => println(ex.getMessage())

}
}
}

WTFAR, Scala JRABEKIPATEIR S Java RN RTELHF

Transaction aborted...hold the phone
Transaction completed...send email, log, etc.
Let's try again...

Transaction aborted...hold the phone
Operation not allowed

6.13 &£E65F%

FERNE H2% T X BR Gl B, RS RE 0 R 5TE AL i E &L F R AR A
ASf, RASRA RN, TRRAENEARAEN, BR STM B2 NRITRE T REH
8, {E40 SR T AL ST RN BT AN M 0 R B R B I RE RO, X IRATR Pt R — A I
W B o

KT RIERT A, RATREBEE — 5 TRl R EFENZ (value classes)
B AT R FEESE Y final (7E Scala H42 val ), RE, RITEEABHERITA
B 5 S 2 BT (9 B BT B 2S BB R AR AR . AT LA, MR BRI A E Y final
X R B A RIOER, X FeH R R & RS —
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BRI AR U RBAER NN ESE, HEH THERNE, BFAERAKE
EMAX . RESET, ¥ THPATENE, RITTEERE R R EETESHE
M BB T DL BRE, WX R CIE A #E X RE BN K. N TR A&, RA1E
3.6 17 H B TR T R AL BIE G5  LA K Q0T X 2 400HE S p R e i AR I A M BB U TH Y £
H, MARFAMBURESEWHNITH T E, CEAREANBRMWE = FETHMER, M Scala &5
R T X RBIBELEE ., RINTET R AFERAX MR EH B CARBWIES, TR
M Java RS (# F X B4 AL BB 4514

BT A ZREZSN, BRIEABERB - BHEFETITENRIESH, XERELS
MEERATI AR, AR UEREFEF PRI E. Akka 24T ML ERIES W,
Bll TransactionalVector fl TransactionalMap, XA EIESEWIE B TH3H Scala BB,
H eI Java () list, FHLAM, FEBILTRANT—E X 2 Wi 7£ Java F1 Scala &
Fi TransactionalMap.

6.13.1 # Java h{ERAERZEGLE

7€ Java 1 {i ff§ TransactionalMap 2IEH B8, Fl, FHERIT—ERE—-1HiEz)
BANdRBAMER, T FESWERRERFEPTN. XERIMERRABEE
#irrsl, MR A BB e RS S A, ﬂ‘fﬂﬁﬂﬁﬂ—l‘dﬁﬁﬂ‘

usmgTransactlonaiMemory/;ava/conectcons/Scores java

public class Scores {
final private TransactionalMap<String, Integer> scoreValues =
new TransactionalMap<String, Integer>();
final private Ref<Long> updates = new Ref<Long>(0L);

public void updateScore(final String name, final int score) {
new Atomic() {
public Object atomically() {
scoreValues.put(name, score);
updates.swap(updates.get() + 1);
if (score == 13)
throw new RuntimeException("Reject this score");
return null;
}
}.execute();

}

public Iterable<String> getNames() {
return asJavalterable(scoreValues.keySet());

1
public long getNumberOfUpdates() { return updates.get(); }

public int getScore(final String name) {
return scoreValues.get(name).get();
}
}
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1 updateScore() EEEF, WAVIBIREF B30 57 9135 DL BN 5 31 R S S ME AR UK
B —NELSEE, ZHES T I HAE A TransactionalMap JE Y # scoreValue F Bt A & Ref
2% updates T BB R FEE A A, H P TransactionalMap 3 #3538 Map RIFTH B, RA
X ERHIREE SN, BI—HHFER, BRI EHTHEMEEREEER. AT
BES M FZENEL R RR R, RATAKHHIRE T —NERA&H, BINEaK 13687, R
SREAERERE, AFMREESFESFER,

e Java i, MIRESILHT Iterable 3 M MIE, FATHL AT LUE FH R for(String name:
collectionOfNames) X #£ fJ for-each i&/4], {H TransactionalMap & —> Scala £ &2, H} H
BAEEEIFXED, FIHEL, Scala B4 T — NN javaConversions I HE ( facade i
R, — &), KITHERE TRE 7 ENRBORKBIRAITEER Java 0, Hl0,
FRATRI LAE A asJavalterable() BRBUORIREE AT E [ getNames() BB REERINIE O,

ZRIRNCT LT T Scores B ETUIGE, BT REINEFTES —PIRK I Scores
FE P SEER A X L T RE -

usingTransactionalMemoryfavalcollections/UseScoresjava

package com.agiledeveloper.pcj;

public class UseScores {
public static void main(final String[] args) {
final Scores scores = new Scores();
scores.updateScore("Joe", 14);
scores.updateScore("Sally", 15);
scores.updateScore("Bernie", 12);
System.out.println("Number of updates: " + scores.getNumberOfUpdates());

try {
scores.updateScore("Bill", 13});
} catch(Exception ex) {
System.out.println("update failed for score 13");

}

System.out.println("Number of updates: " + scores.getNumberOfUpdates());

for(String name : scores.getNames()) {
System.out.printin(
String.format({"Score for %s is %d", name, scores.getScore(name)));
}
}
}

LB, BAVCREBMT ZAEF NS RES, BEEXEMT 0 LIRS
BRRS HHTHEFSNEE, FUER RS EHRERERLHM ., MERBKE
Ja, BATEE G #S5E map BREHTA SR TRLERAINE—F X B s
iR

Number of updates: 3

update failed for score 13
Number of updates: 3
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Score for Joe is 14
Score for Bernie is 12
Score for Sally is 15

6.13.2 7 Scala P {EFHESESZE

¥E Scala ', WATAT LIS Java BN T RFEAESESL, AATHTXREE
Scala #1, FFLAS EIRAIEEM A Scala BYPNFRE T A 2 javaConversions [, T HELL
?ﬂéﬂ]?ﬁ Scores %ﬁh%ﬁi Scala A5 :

ction ‘lMem rylsﬁatafcoIiectmns/Scores sca1a: "

class Scores {
private val scoreValues = new TransactionalMap[String, Int]()
private val updates = Ref(OL)

def updateScore(name : String, score : Int) = {
atomic {
scoreValues.put(name, score)
updates.swap(updates.get() + 1)
if (score == 13) throw new RuntimeException("Reject this score")

}
}

def foreach(codeBlock : ((String, Int)) => Unit) =
scoreValues.foreach(codeBlock)

def getNumberOfUpdates() = updates.get()
}

I EFT7R, updateScore() BRELS Java A A RMEFEK . A RAXKAHHTE, &
{154 T getNames() ERELH getScore() BRi%k, FF A foreach() &AL T PN FF 2L AXA% K P7 map
R RS, RATZE FHESIH T Scala iR UseScores 28 SEBL, X BUIE R H Java RS
FEE:

scala/collections/UseScores.sc:

package com.agiledeveloper.pcj
object UseScores {

def main(args : Array[String]) : Unit = {
val scores = new Scores()

scores.updateScore("Joe", 14)
scores.updateScore(“"Sally", 15)
scores.updateScore("Bernie", 12)

println(“Number of updates: " + scores.getNumberOfUpdates())

try {

scores.updateScore("Bill", 13)
} catch {

case ex => println("update failed for score 13")
}
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println("Number of updates: " + scores.getNumberOfUpdates())

scores.foreach { mapEntry =>
val (name, score) = mapEntry
printin("Score for " + name + " is " + score)
}
}
}

AHFEEL, WG RS Java SRIREE N —H:

Number of updates: 3
update failed for score 13
Number of updates: 3

Score for Joe is 14

Score for Bernie is 12
Score for Sally is 15

6.14 RESRHARE

7E 6.6 5, HATEAFHAIHE T EMA (write skew ) LAK Clojure STM 2 H1 i fff 5
XA Y. Akka FIRER T A E mAHR M %, HEFERINEE T4 HEX.
OK, —WiH|fg & X MAT RELEAR R4 S 0 B E, {BSCRRIERE R H ST A R A
4. FERIEBRIIE AT H—F Akka ZEARHAITL R EHR T HBRATH.

SERATE R — T 2 8% 2 02 g R4 2k P 25 R — B SR BUaR RBR A B 7
B HRBRITAIE T —4 % X Portfolio HIZEHRAE L HIK P RBAMEE K P R RIBRITH
= XA AR BREETF $1000, 7E Portfolio KAV HE AT Java EH LA 1
withdraw() ¥, TEZRET, RITEEBRHE NG ORS, K _FHEME 28R, HE
sk AR B EWERN (3IAXAEN K EREANREESRRARE) Z5F, A
Hiph— AP AT REA CREMET (MR, EREZHTEANREX MRS &
LHARSTF $1000 ), BRIEEEEEMNE, withdraw() BREERE—MERTRARENFF
5 B R ERVER

. usmgTransactlonaIMemoryljavaiwrlteSkewlPortfollo;ava . L

ure1 public class Portfolio {
final private Ref<Integer> checkingBalance = new Ref<Integer>(500);
final private Ref<Integer> savingsBalance = new Ref<Integer>(600);

public int getCheckingBalance() { return checkingBalance.get(); }
public int getSavingsBalance() { return savingsBalance.get(); }

public void withdraw(final boolean fromChecking, final int amount) {
new Atomic<Object>() {
W public Object atomically() {
final int totalBalance =
checkingBalance.get() + savingsBalance.get();
try { Thread.sleep(1600); } catch(InterruptedException ex) {}
if (totalBalance - amount >= 1000) {
I if (fromChecking)
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checkingBalance.swap(checkingBalance.get() - amount);
else .
savingsBalance.swap(savingsBalance.get() - amount);
}
20 else

System.out.printin(
"Sorry, can't withdraw due to constraint violation");
return null;
}
2 }.execute();
}
-}

T LEBRATAER B 55 SR I R S UK N AR -

usingTransactidna!Memory/java/writeskew/UsePortfolio.java ‘

public class UsePortfolio {
public static void main(final String[] args) throws InterruptedException {
final Portfolio portfolio = new Portfolio();

int checkingBalance = portfolio.getCheckingBalance();
int savingBalance = portfolio.getSavingsBalance();
System.out.printin("Checking balance is " + checkingBalance);
System.out.println("Savings balance is " + savingBalance);
System.out.println("Total balance is " +

(checkingBalance + savingBalance));

final ExecutorService service = Executors.newFixedThreadPool(10);
service.execute(new Runnable() {
public void run{) { portfolio.withdraw(true, 100); }
s
service.execute(new Runnable() {
public void run() { portfolio.withdraw(false, 100); }

N
service.shutdown(});
Thread.sleep(4000);

checkingBalance = portfolio.getCheckingBalance();

savingBalance = portfolio.getSavingsBalance();
System.out.printin("Checking balance is " + checkingBalance);
System.out.println("Savings balance is " + savingBalance);
System.out.println("Total balance is " +
(checkingBalance + savingBalance));
if(checkingBalance + savingBalance < 1000)
System.out.println("Oops, broke the constraint!");
}
}

IEMNAIE 4R R TR BIMARE, fEBRIAER T, Akka BEER AT MAHRE, W
THEFERTEITRTRBAME, MK BB T4,

Checking balance is 500
Savings balance is 680
Total balance is 1160
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Checking balance is 400
Savings balance is 500
Total balance is 906

Oops, broke the constraint!

PR T IEPR R B AEAR T o kR ATEH TransactionFactory X ~REHS B &
e P B Xt 345 SHATRCE MRS, 7E Portfolio Y58 9 FTHEA—BLRIE T LB AT,
EDTEiX/ﬁ]iﬁ: new Atomic<Object>() {

AT X B di .

akka.stm.TransactionFactory factory =
new akka.stm.TransactionFactoryBuilder()
.setWriteSkew(false)
.setTrackReads (true)
.build();

new Atomic<Object>(factory) {

FEAGHE R M X JUATA S Y, FATEE T — TransactionFactoryBuilder, 3} writeSkew
F1 trackReads J& PE 43 FiX B 4 false fl true, 5 Clojure STM Xt ensure FIAL R, X
MEBIK B RS FESFEALSTHB R IHERE#TEE, FNESESESEREK
PR TR P RBAEE ML EZ R H AN

BT EHRZIA LA E B Z 46, Portfolio #1 UsePortfolio f HAB LA RIFAZ . WE
MESHTT LRAREZE, HRHERO TR

Checking balance is 500

Savings balance is 600

Total balance is 1160

Sorry, can't withdraw due to constraint violation
Checking balance is 400

Savings balance is 600

Total balance is 1000

HFIFRPBATRARTT B, BIIAEHEFHNESIRB NS, EERITATLIM
WG RTED, EHARESERER MK WRFRARL, TE 6.6 15 # Clojure 7 4
H, RATAME P RFEEMAER, RITTLEIZERSITXRNLFENE —EZRINER

EAF RN EH Java SEREBANRBIM . WREK Scala, WIRATATLAFEHTE 6.10 35
¥ 3] KB BB B &1 writeSkew F trackReads B

6.15 STM HI/ERRE

STM R T B AMFILBME, FURMNEENBENEEFHLACRERT H#HITRAL
HEBEHIRMR E#T THAE . R STM A Bt fFAE— a8, Hange B i s
KI5 S AR AT BRI A BME B B 0T AT 2U4R 9. BRAE AR 45
HIRF R “BASXHEN”, #E, STM 2A HRERMER, FUAHEH]XHAN
BERT . STM JUEATEMREF LN ST, WRRONHBRFFEREEHRIER
F, MARNMFELE STM 2 FRBIRITRT
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THELERITE T8 STM BRI, STM #4t T —f B XM T X HEER, X
HME AT BN FHIRMIETT, I EERRE REMRMN A ESHEZLHEIBTT,
PUARXT HA R AR R R = STM W] LARIAHR L IF Mt B MR B R 27 HARE, HESH
MHAFRMNREBENEVIMAE RN, R -1 EFEBINAER, HtbEsHawka
HEM XMEMYLHESR T SEREMENESRUMITLE ZNRT, BEHEATIERE
MZF BRI EAE OPATHRE ., 45 FHEMNRHH EGRERFEN, KR rs
RERKEW, BEMEWERANEL, BB NI SEEEE,

MR HFEBEAREBWE FRER, BARMNOEARFRNERESTE, ENL
HOAEIR R LR FBR Y. BREARZRITFTE NG THRERR STM %, HE
TETERIPFHRIESER, BRSTM RS THEAN, BWwItIEERA N AR T8
BRI BB LR,

TE 42 WHRGIH, HEANREFRBRSAH R, RO AtomicLong Xt 3¢/
KB R EFBREHITR L, WA, MBEFERNEFZMER, RITGLHTIRBIFE %
A RESER . BARREE KM STM XX BV AT R MBI R A%, BREN
B R AR STM NERTX MM AHR . FrsibRITE LR E B SR/ Mok e
STM M, HMEHZTERETNRITFTHRBR 22,

T EyAHE S, RATBA # H AtomicLong, T2 R T Akka FE & 5| /N
FileSizeWSTM Mg 7Bk
_ usingTransactionalMemory/javaffilesize/FileSizeWSTMjava

public‘class FileSizeWSfM { ‘ ’ ‘ o

private ExecutorService service;

final private Ref<Long> pendingFileVisits = new Ref<Long>(0L);
final private Ref<Long> totalSize = new Ref<Long>(0L);

final private CountDownLatch latch = new CountDownLatch(1);

N T RIER 21, pendingFileVisits K B HEEEE SR, TEZBEH
AtomicLong i}, HATHFERTH A incrementAndGet() EEF decrementAndGet() pR%HE
77, ERETRETIASZEAN (generic), BA LTS MR ERB LI B, BRI
AT FE 4T pendingFileVisits #17— SISO T., BI$EXTF pendingFileVisits FI#:/E
HE B — BRI R

private long updatePendingFileVisits(final int value) {
return new Atomic<Long>() {
public Long atomically() {
pendingFileVisits.swap(pendingFileVisits.get() + value);
return pendingFileVisits.get();
}
}.execute();

}
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S ERENZE, Vi HFMHE XK PHREGEMEZEZ T, RITAFE
?E‘.ﬁf“ A AtomicLong B# I E 5| FABLLT -

, usmgTransactaonafMemoryljava/f‘ Iesuze/F:leSrzeWSTM java

private void findTotalSizeOfFilesInDir(final File file) {
try {
if (!file.isDirectory()) {
new Atomic() {
public Object atomically{() {
totalSize.swap(totalSize.get() + file.length());
return null;
}
}.execute();
} else {
final File[] children = file.listFiles();

if (children != null) {
for(final File child : children) {
updatePendingFileVisits(1);
service.execute(new Runnable() {
public void run() {
findTotalSizeOfFilesInDir{child); }
1}
}
}
}

if (updatePendingFileVisits(-1) == @) latch.countDown();
} catch(Exception ex) {
System.out.println({ex.getMessage());
System.exit(1);
}
}

, RITEFELS —A# Executor R FMAFERFi= —Eﬂéﬂﬁﬁ@:

' uéi‘ngTra‘ns’éctiona}MemoijévéZfi,Iesiia/FitéSizeWSTM.ja\ka .

private long getTotalSizeOfFile(final String fileName)
throws InterruptedException {

service = Executors.newFixedThreadPool(160);
updatePendingFileVisits(1);
try {

findTotalSizeOfFilesInDir(new File(fileName));
latch.await (100, TimeUnit.SECONDS);
return totalSize.get();
} finally {
service.shutdown();
}
}

public static void main(final String[l args) throws InterruptedException {
final long start = System.nanoTime();
final long total = new FileSizeWSTM().getTotalSizeOfFile(args(0]);
final long end = System.nanoTime();
System.out.println(“Total Size: " + total);
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System.out.println("Time taken: " + (end - start)/1.0e9);

}
}

TR EEX BRI BRE R Z G vl 884 [, BrAinRARTF FIMBIE S LW TS
FISE, RS RN HEF

M\EEFWENL, WRTENEAESELSZARE THE, BL2ESBLSEZEMY,
ARG, ZNRBESFNERFERXF LR, Wi SEEFETEERER, &
17T LAFE 2 AR H % B4 3317 B R Gl T W2, FRESSI L T %R AR E
TER BN BT Jetc M /usr DX P H SR8 45 5

Total file size for /etc
Total Size: 2266408
Time taken: 0.537082

Total file size for /usr

Too many retries on transaction ‘DefaultTransaction', maxRetries = 1600
Too many retries on transaction 'DefaultTransaction', maxRetries = 1000
Too many retries on transaction 'DefaultTransaction', maxRetries = 1060

METHEERRE, STM AR T Jete HFH B R 5 Z A A AtomicLong A I
MRA R EMAN. ARERH T4 ZMEIRIEIE, U STM RA KB HE G &
18— RS, MR fusr HRMEITE RN E R, AHYESHESETTRANS
KERH . BARMNOZHE-MBRERS TR LBIMEE, BHFEIELEEHE
RZBATH), TUERFEEFEZMRIAEREISAEREEA N IEHEG,

A BITFE R G # UL R commute U alter 2% B AN B MEA BT By, 5 42
AT 6.4 TP B IHE WTE Clojure HARIEBIEES I RIMIR =/ E%, HTFESES KM
ZIRAEHATER, FTLL commute 7 LURALLE alter EEMIFRE ., AL, commute R4
FEBA hold ¥ 7 F 45 (B T B BAT IR RSB M, R4t H & B R/ MR
M5, A commute W PEREMERT+4HR, FEEXHEREME AR B R, FHIZ
BRI B TCHE AE 4R 1 R AT ME AR O BT 4R T3R8 — B 45 R . R T 4% alter A% commute 2 4,
FATE AT L 22184 atom 55 swap! B —AEMH A, B R atom B4 0 3 AR 2 H#E,
HHEM S RATEMEAES, Hh, atom {UEEZEX BANE (HlanitE H A/ NRE A
Tiowk AR/ ER) WAEEMEH, HETEREALBIEMESEEIR, R,
B FEXT atom MU A2 = AE X3 F P B A A R 2 3R0E, FTLARITIRA BB R A RIER S
BAYHER 7] &,

M TR B R 2 B 0 223 totalSize W&, FFLATHE B A/ R B2 LR T o 18
FRTFEEFEHRENE MR, XMEEKE STM RiES THUEI RS, HL b, MSime
T EEE S S TR R A, STM MIMERER B RS, FIRHERER R B4
BRI p i ESR7E A 08— M L AR e o 0L i et S B B B I R4 R, 4
REGMRMEDEAE KRBT ohse, WRBEREMEH STM, MiR%ERARIIEE 8 Zhig
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S Y R EL R R B R R B AR

6.16 /M

STM B — M43t & IR E % 8 K AR A, R ARSI

« STM AT DURR 32 B I B P 04T M M s ii KB R M R 1. st B, AT

STM ZJ5, AT UL E M A EETA ., FEMLE XHE L RME, MEiL STM

A BT R HR,

« STM E—FEi B XM MARER, ST DR R IFHRBRZ MR I L TERE,

* STM T LA UE SR RETE 3 55 N HUE Ao

« STM %A BB IR E FA T IO H.0 BT B oAt 485G IR

« STM WA BB R R TIEBIH LT ‘

« STM AT LS BN TR AT MR e, A T ERMBER R LHEN ARG E

T, RO X B TR 4 3h B B4 480 (implicit lock composition )o

o PR BT A ISR AEAE I R B B S R AR L R

R AR B BEE VT R 7 RAF-E STM HUE FHEEE, T STM BERRATRM T R4t
WIS A A M ESRR TR, MIRRITMMAGREShRERE, RITTHEISE
i T FEES s it METACKER, BET -2, BREIERIIEET—TH
fAI7E Al JVM _EHTE S F A STM A,
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f£ Clojure. Groovy, Java. JRuby
A Scala {FRR STM

JVM EWIERERE S VM VA ERASREF, R YRNTBEIE T B R WS, (85K d

AF@/\?’J*M*E*EM&% HATE W A B FHRIE R REE R EWIES, FH
ZE T AT AT BAT B TAESR . FrLATRAT Y SRR 75 B LB /N ] SR B TR T %8 47

WSS AR PR S ] STM SEIM TS, IRATE IVM L RAH 4B S AN KR
HBEAVRL STM MEHA . ZFRA STM 275455 1 18] 5100 57 2 B ek T R A 10 50
VIREA T AR RITAMN AE S HTHRGS . BAEN FRIIPOXESEEM IVM FiYiES
A STM,

HETE AL STM I SCB AT SR A1k 2 . INFARME I T/EE S £ Clojure, ARSE
B EEE SIS T Clojure STM, [RIEZAM, AT T LI i Multiverse B Akka /8
STM,

Clojure STM #EfEH L2 B A JVM IEF BB A, XEFE K Clojure STM ST HI i
TR - ref A dosync # &5t Clojure API H clojure.lang.Ref DA & LockingTransactions [
runinTransaction() PRELEI R A EF M EL o B, MIRATE X —A ref BF, PR FBEMIET—
A Ref KL 5 M BIRATAR dosync() BF, FRATHSCIE Bk L runInTransaction() %K.
T EEA 2 T ITLE Groovy. Java, JRuby LR EAh VM 33 8 A Clojure STM.

IR 775 B 2 Multiverse, H8-4 AT LL{# F 2 Java API. Groovy API Z JRuby
SR APL, BRELZAN, BATET LUE T Akka PESE(E A Multiverse.,

AT, RATHESEIMAEARR R IVM 1ES B STM, 4R DB A7 5RO
BB F MR E T, HA R BRI B RS B AT,

FEMREEF S T RIRTEFRREN . SN ERFEETEMEERN. BRIEE6R
HERR P PN AR R AT AR, T RA LA R a2, BARX— B 2B R i
REENTE Clojure 1, HRMREAEA T HMIEZHIE, IREEH CRMEIEX—EN T,

7.1 Clojure STM

B STM R E £ RHA —BiHE T, {HH£ Clojure & KA MK S RE
SEURBREFEAMBIRE A # STM HESE TRET . BT Clojure t #IRA 2
SERANFAEW, XS STM 7E Clojure 1 +42 5 FAE A, i FIEMAR T A 3 E T
Clojure SRR A K —H o, FTURMMEEHROBFIERT LT, Fn, BFLeH
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FHI% &, Clojure B ALVFAEH 4 ZANE BT ARSI, IR B FHRE PP B4 17 (R B S 9
FIT STM, AT LA% A B 5 I &t AR AR 22 2 Rp vk i) B KB TC S 4 e BTy
HHtFAL . W Clojure RARTAE LA MLIAER , IMAESHRATEIER 6 HITR/ZRTHIR
il Clojure Hy 3T FIAH G FEER PRI — L (R B0

7.2 Groovy £/

MBERNTEEIR— AN XREANTHRE., HELBFENERE Java iELHWIEFTH
7%, BP4 Groovy B — M AR4EMI ¥R, 7EA T, RATERBERNMATE Groovy M AR F
f# A Clojure STM, LA 4@t Akka 3 fHH Multiverse STM, WREERFREEMSH
Multiverse, &2 % Multiverse AY3CHY .

7.2.1 1 Groovy H{#f Clojure STM

Clojure STM 7E f# Fi | 5 4 clojure.lang.Ref SE il FI{EFEE B A", RL K& © |
LockingTransaction ¢ runInTransaction() BEORIEMRBEE TH S B RHEME, THEHIE
RATE — I PR TR — R, AT, RIMSEIE—14H Account K2,
BIPE X T —AFATHE RATARRSHLES A, BRBHH currentBalance 258 :

polygIotSTM/groovy/clo;ure/Tra nsfer.groovy

class Account {
final private Ref currentBalance

public Account(initialBalance) {
currentBalance = new Ref(initialBalance)

Iy

def getBalance() { currentBalance.deref() }

EHEREE, RIOTA— 1 EEEPABE| HiETTHI i1k, M7E getBalanece() B
¥orb, BRATEA T deref() EMPOKST currentBalance f# 5|, &% R AHI/EH SR TRATZHT
£ Clojure FEFBE S @ T4, ZEik, RATIEFRSMER TUREETI AN THAE, A
TEL R E BT EE S D85 AT EHERIE. REEL-BRABESES fi2
7, FATEE S H B runinTransaction() BRECE, FEXBRFTERER LT java.
util.current.Callable 3 1 B9S2 FI/E HH S8, Groovy 34t T EE MBI H BRI L HE
M, X eiE kst Fu ke &8 — MRENEO R E. RITATEAURZ—T
AL, ED—AMUREE, HEERERTN— as AESMTT LT . Groovy R BERNTE
PO TR EM R, JERRNMIEME PR ER P OIS, THIERITAY
Account 25—~ deposit() F%L, #Eﬁ*ﬁfﬁﬂﬁ%ﬁfﬁ%‘ﬁﬁﬁf#/\$%io

polygIotSTM/groovy/cio;ure/T ransfer.groovy

def deposit(amount) {
LockingTransaction.runInTransaction({
if(amount > 0) {
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currentBalance.set(currentBalance.deref() + amount)
println "deposit ${amount}... will it stay"
} else {

throw new RuntimeException("Operation invalid")

}
} as Callable)

Iy

2 amount HIfEKT 0 Bf, deposit() R STEF F XTI RBFAITER ; B, &K
o — R RS EFHLS KM, withdraw() BB EAISL LS deposit() BREELL, BT AR
B SE TIN T — MR B R AT E .

polyglotSTM/groovy/clojure/Transfer.groovy

def withdraw(amount) {
LockingTransaction.runInTransaction({
if(amount > 0 && currentBalance.deref() >= amount)
currentBalance.set(currentBalance.deref() - amount)
else
throw new RuntimeException("Operation invalid")
} as Callable)
}
}

PA E3E R Account KA, TEIERITAME - REORIITHRIERME, 8B
115X BB R B MBS B EL R, 7E transfer() MELH, ATREPITIFSERIE

FHATBORERE . B Ry, ARG T 3 AT LA B SR B R B R
IR o

polyglotSTM/groovy/clojure/Transfer.groovy
def transfer(from, to, amount) {
LockingTransaction.runInTransaction({
to.deposit(amount)
from.withdraw(amount)
} as Callable)
1

AR T X ERRORBHETRROEET, RS RN ERTFIIRIITH
PRSI, BAE, RATREHAT R AT LIRS SE B /NBUEE K. AR AT
SRR KRB, TR R E AR SRR, B i, &M
R REIE AR 52 B b L B T 555 E M BAR8UR

polyglotSTM/groovy/clojure/Transfer.groovy

def transferAndPrint(from, to, amount) {
try {
transfer(from, to, amount)
} catch(Exception ex) {
println "transfer failed $ex"
}
println "Balance of from account is $from.balance"
println "Balance of to account is $to.balance"
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}

def accountl = new Account(2000)
def account2 = new Account(10@)
transferAndPrint(accountl, account2, 500)
transferAndPrint(accountl, account2, 5000)

R BRAT R B 45 RN BT

deposit 500... will it stay

Balance of from account is 1500

Balance of to account is 600

deposit 5000... will it stay

transfer failed java.lang.RuntimeException: Operation invalid
Balance of from account is 1500

Balance of to account is 600

AR R T LB B, /NI IR e BT o TSR YR Ik 2
RS, (BUERIRAE S W, 355 5 I i B R SRR P Ik P AR R R 2 5 TR ARIE
172 BT HRES

7.2.2 % Groovy H{ER Akka STM

F£ Groovy H{ifi i Akka APT HL3F RIFE, REFEMMELLEN UKL ET/OBMITT -

7E Akka #, B545 PR 3K atomic() Bl — M ETIEEM AR (package object ) BBHINR
B, Scala 2.8 1 EIAXT SR L package A package$ RWET BB RITINRAA W T
Groovy TEH IR AKX /NG BK 4 LI R & F A § K, BN B R T E L Groovy P H
Fe{ A B HE 2 1B BIRR

EEME, A MEA T ET UBRX AR, AREEEE Class.forName() RS
B g . i Groovy HISHAFF R HA T M T EERIEREH. RIMMRATHES
BB HIX 3R N4 Scala I : scala.Function0, F7EFA atomic() REETEEENS
WAL atomic() REGRTTUAT o BRitZ4, RATEAL atomic() E A — A5 T M5l
FiMEE . T7E atomic() MEGE LR B - ASER—ABRRATESH, HRRERFFT
e, XA A S EIRNTM Groovy BLEF A IR, FRURMNEBE DRl T BM5# %
BERES L —RERITEE, Rl as gk kR — M AR ERNRIA T
B ANRATE T LSRR T SBl, IR plRBRITREN T NETRE. Tk
HBAVES Account 3, HIE LRFTA NAERICHET:

o ,Epolygl‘otSTMl:QroovylakkalTransf,‘f’f‘-‘gm@vyfé;" ?"{;:‘ ,‘ L o

class Account {

private final Ref currentBalance
private final stmPackage = Class. forName('akka.stm.package')
public Account(initialBalance) { currentBalance = new Ref(initialBalance) }
def getBalance() { currentBalance.get() }
def deposit(amount) {

stmPackage.atomic({

if(amount > 0) {
currentBalance.set (currentBalance.get() + amount)
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println "deposit ${amount}... will it stay"

}
} as scala.Function@, stmPackage.DefaultTransactionFactory())

}
def withdraw(amount) {
stmPackage.atomic({
if(amount > © && currentBalance.get() >= amount)
currentBalance.set(currentBalance.get() - amount)
else
throw new RuntimeException("Operation invalid")
} as scala.Function®, stmPackage.DefaultTransactionFactory())

}
}

LA RBCES H, FATHE Scala U X £ B Java 2K 4 14 45 forName PR, FHiE
T Class X > JT XF 215 B A1 48 B 19 5] Al stmPackage, WE/F AT R EFEZHAE A QM
stmPackage.DefaultTransactionFactory() iX B > S $4% i 45 stmPackage.atomic() pR £ 3 & B4
AT, ERESTERRZE, ROEPHGHEHRBRAT LB 7E— 1 h
Akka/Multiverse L EHWFFBE T,

BT RBATE LI transfer() RBUA—LLMX B, X B HZ H AR R RS
JERER, JFEPANRIERRE - N EF P TR

‘ polyg!otSTM/gfooVyIak’kaz’Trather.gro,ovy‘

def transfer(from, to, amount) {
def stmPackage = Class.forName('akka.stm.package')
stmPackage.atomic({
to.deposit(amount)
from.withdraw(amount)
} as scala.Function®, stmPackage.DefaultTransactionFactory())
}

def transferAndPrint(from, to, amount) {
try {
transfer(from, to, amount)
} catch(Exception ex) {
println “transfer failed $ex"

}

println "Balance of from account is $from.balance"
println "Balance of to account is $to.balance"
}

def accountl = new Account(2000)
def account2 = new Account(100)

transferAndPrint(accountl, account2, 500)
transferAndPrint (accountl, account2, 5000)

FELEENTIEFT Groovy HRALIHE AR 55 (BT B -

deposit 500... will it stay
deposit 500... will it stay
Balance of from account is 1500

N O o o o v v e



http://www.ckook.com
http://www.ckook.com
http://www.ckook.com

122 B =y #HEFLEAHF

Balance of to account is 600

deposit 5000... will it stay

transfer failed java.lang.RuntimeException: Operation invalid
Balance of from account is 1500

Balance of to account is 608

7.3 Java &R

R Java BEAR—NEMIEET, BENRENARA ZHREBEFTZ—0 AT
BB E, HEEENEFIERSENARNN FIAES SR D LRG0 EME
Java ) STM BB T, TEMBAIEE BIROIRFE, BRBIIAEALE Java 5| AR L%
TUHRESE U R EE A THGEAEREE MR, (B2 STM APL AR RRE THEMI.

7.3.1 1 Java H{EH Clojure STM

Hi F Ref I LockingTransaction #8 &1 ¥ & B0 H 2SR 3R 45 S0 FE IR, BT AN T Java
F ki, Java BEHY Clojure STM 21435 Fi#. i F runInTransaction() B 7 & —1
230 T Callable 32 MBI SCHIVE HESH, LG RBEEE - ES P HLMEABO
7E Callable 4 0 A9 call() PASCE RIFERT A,

FTERNTELS A Java BRHY Clojure STM R A F KRB, BHERMNTFEARE—
A Account %, ZHEFEXLT —AMNATFHEARATZREWFLETIAE, BB HH balance
RE .

polyglotSTM/java/clojure/Account.java

pubtic class Account {
final private Ref balance;

public Account(final int initialBalance) throws Exception {
balance = new Ref(initialBalance);

}

public int getBalance() { return (Integer) balance.deref(); }

7 Account HIMIXE BB BOH, RATH M WHB B ABE LB HET TGk, ™
7E getBalanece() A H, AT T deref() BB IBOCY AT P RB, KRS T
Clojure ¥ FISK 3| FIIY @ W48 1E Java U4 APL, 7E T I deposit() BR¥UHI LB PRI =
£, PEEEEITAESSPHIATEELEEET Callable 3 1 B E & NFREH call() KK
Wi, HEZUEE L runinTransaction() BRECEHIT

polyglotSTM}’java/clojure/A.ccount.java ~

public void deposit(final int amount) throws Exception {
LockingTransaction.runInTransaction(new Callable<Boolean>() {
public Boolean call() {
if(amount > 0) {
final int currentBalance = (Integer) balance.deref();
balance.set(currentBalance + amount);
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System.out.println("deposit " + amount + "... will it stay");
return true;
} else throw new RuntimeException("Operation invalid"};
}
1
}

4 amount WI{E KLY 0 B, deposit() FREBERTES 55 X - RBHITER 5 BN,
BRECK W H — MR R I RBE S KW, withdraw() REHI LB S deposit() @ﬁﬁ%‘%,
BN LA N T — RSN E SR E .

polyglotSTM/java/clojure/Account.java

public void withdraw(final int amount) throws Exception {
LockingTransaction. runInTransaction(new Callable<Boolean>() {
public Boolean call() {
final int currentBalance = (Integer) balance.deref();
if(amount > @ && currentBalance >= amount) {
balance.set(currentBalance - amount);
return true;
} else throw new RuntimeException("Operation invalid");
}
)
}
}

Z [ Account BAEHMMEARTZR T, FTHEHILRIMEE CHBRHEKZE L, R0
A HE 5 e AH OC 1 32 48 S BCFE Transfer 258, 8 T REMLEL B BUER AR WUE 3k B 1 0 A B %
EFRR, WAV APITHEREIE . K5 HIITBEERE:

po!yglotSTM/java/cIOJure/Transfer java

public class Transfer {
public static void transfer(
final Account from, final Account to, final int amount)
throws Exception {
LockingTransaction. runInTransaction(new Callable<Boolean>() {
public Boolean call() throws Exception {
to.deposit{amount);
from.withdraw(amount);
return true;
}
1)
}

AT T B S — 1> R BOR Kb TR ik S I I 100 3 7 P e 4 BRUFS i 1 Tl P B‘Jz{ku :

polyglotSTM/javalclojure/Transfer.java

public static void transferAndPrint(
final Account from, final Account to, final int amount) {
try {
transfer(from, to, amount);
} catch(Exception ex) {
System.out.println("transfer failed " + ex);
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}

System.out.println("Balance of from account is " + from.getBalance());
System.out.println("Balance of to account is " + to.getBalance());

}
&G, IERATEIIT DRI/, REFEIET— DS F RS RN R
SR R I

polyg‘lotSTM[ja\iafclQyjuyré/Tra‘nSfe‘r.ja‘va‘ -

public static void main(final String[] args) throws Exception {
final Account accountl = new Account(2000);
final Account account2 = new Account(100);

transferAndPrint(accountl, account2, 500);
transferAndPrint(accountl, account2, 5000);

}
}

TEiERATE T LRSI MR

deposit 500... will it stay

Balance of from account is 1500

Balance of to account is 600

deposit 5000... will it stay

transfer failed java.lang.RuntimeException: Operation invalid
Balance of from account is 1500

Balance of to account is 600

IEMIBATABEMIRE, B—D/NEERRIERII TR T, 28 A KRB R AE
FHEKREARTRY . NEHSRPRMNATUER, EEFRESBNESFERZE,
HARBRIER AN EEESLTHES, W BRSNS REIAFE S AT R
_‘ﬁc

7.3.2 ¥ Java H{EH Multiverse/Akka STM

MEBAFEHAGC (EHESHEE) MR, RATAILIE B EMH Multiverse
STM, B i RE{RMt T 2T Java RIEMHEEM APL, WREMITRITEIAIACHT
BEWAGYS STMIRGHA, B4 Akka FER—/AEERERE. B Akka B7E Scala FHE
B, HEHFEENHN Java BF AWM T KEFHK Java APL, AHFH 6 EFRMETRE
TE Java A Akka FERIRBI, BT LAEEBIRPEAIT, |

7.4 JRuby &8

JRuby 7£5| A T Ruby 38 KRIIBEEI WIS, &K HAHE., RikES B R BB
HWHET Java G, AT, RAITE2 ST {77E JRuby U#E EfE A Clojure STM Fli# i3
Akka FE{# F§ Multiverse STM. IR AR 7 8 H £ {H F Multiverse, &2 % Multiverse £ B 3¢
B SETF JRuby S API BUAHCE T .

N O o o o v v e



http://www.ckook.com
http://www.ckook.com
http://www.ckook.com

# 7% # Clojure. Groovy, Java. JRuby # Scala ¥/ STM 125

7.41 7 JRuby H{ER Clojure STM

7£ JRuby # {ff F§ Clojure STM B, A1 7l LA clojure.lang.Ref FIEFEE I I, HH#
LockingTransaction ffJ runinTransaction() SRR EHESF - TR A1 K
SEZE Clojure STM 9. BHARMNTBEAE T4 4 Account B2, HEFFH -8
[HER ISR LSS A, Hh Account AR & H JRuby 7Bt @balance R/NHY:

poIyglotSTijrubylcloj:ure/acoount.rb

require 'java'
java_import 'clojure.lang.Ref'
java_import ‘clojure.lang.LockingTransaction'

class Account
def initialize(initialBalance)
@balance = Ref.new(initialBalance)
end

def balance
@balance.deref
end

7E initialize() BECF, BRITHA— MHRABXFLET I HAT THHRML. MAREINEER
A AEE, BB deref() EBCRMET I, X—Huk SRNTE Java AR LI PR
K. AN, ZERTMRRIEILEBRBEITE—ES T, RBFX BRI
Callable 2 BT, W% 9S24 B BUR 4 runinTransaction() B%. XFh ik HEA
PO R Ze SUBERE , T JRuby ZE 8 OS2 B0 T A9 AT 0+ 68, RATRTEILNE
e E 4 runInTransaction() ¥, JRuby #E4 A S RATHABREEE —MEOLHAF L
T LERATIE LI Account 49 deposit() L, HRSH T A BAERTEER —IHFN
TR

def deposit{amount)
LockingTransaction. run_in_transaction do
if amount > 0O
@balance.set(@balance.deref + amount)
puts "deposited $#{amount}... will it stay"
else
raise "Operation invalid"
end
end
end

B B T KO T AR AT B IS, TR deposit) R A B — M85, 3F
FERES PERAE, BN, BEKELS %0 R EHF KK, BKEH withdraw()
S B 5 Z 26U -
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polyglotSTM/jruby/clojure/account.rb

def withdraw(amount)
LockingTransaction.run_in_transaction do
if amount > 0 && @balance.deref >= amount
@balance.set(@balance.deref - amount)
else
raise "Operation invalid"
end
end
end
end

F I Account KELEATEM T . TR, N THBHREFFE, RIILFELHA—H
SR AP I BR B transfer()o [RIRT, S T BBAS WA BIBUKERME R MUE B 5 BIR AR, R
e SR I S A7 3 BURK B PP SR PO T 7 T e

. polyglotSTM/jruby/clojure/account.rb

def transfer(from, to, amount)
LockingTransaction.run_in_transaction do
to.deposit(amount)
from.withdraw(amount)
end
end

&JE, ATEIEERMUSRTREGIEY TE, RIEHFES —NMEK S Z A KK
BAS EHBIIRAREY . §ARMNSET —RBIMHEK, BEEEA NS E—RH
FREUN R R AFET . ZABIRIFH RN T3 45 0 B 1B 1T BT = A4 AR

polyglotSTM/jrubyiclojure/account.rb o

def transfer_and print(from, to, amount)
begin
transfer(from, to, amount)
rescue => ex
puts "transfer failed #{ex}"
end

puts "Balance of from account is #{from.balance}"
puts "Balance of to account is #{to.balance}"
end

accountl = Account.new(2000)
account2 Account.new(100)

transfer_and_print(accountl, account2, 500)
transfer_and_print(accountl, account2, 5008)

BT BRI TR B W S R AT PR
deposited $500... will it stay

Balance of from account is 1500

Balance of to account is 600

deposited $5000... will it stay

transfer failed Operation invalid
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Balance of from account is 1500
Balance of to account is 600

WS RBATTUEL, RARBRITISRIFHEN L%, £—AFFE
BRI, WS S R I P AR T X — R 5B AR R BT R
T, TS5 KNKSREUEREAE, ELFRIVTERS, BRAB - IMRKES N
RO BRINER, BYTEHRKE, HIIERTIEREE SR PR

7.4.2 7£ JRuby H{EH Akka STM

¥E JRuby 9 F§ Multiverse STM # Hofd Fi Clojure STM R UM BHE AT HERES
Mg, HEEEEE Multiverse KB 7 ¥ R LB S M EIKX, {H JRuby ¥ 7 H AR HH K
AT NativeException, FfPA—BRATAR/NOFEH AT, Multiverse BLIRIER B H A B HHIK
HREHBASHRESTEERRL, EARTRRAS, RITSEEXNIZREZ, R HEEIMNE
RABIRE

1£ Akka W, %5 PR 2K atomic() AT LA 22 M fLXF 4L akka.stm.package % 7% 25 SF R F o
Scala fUXT 5 Bt —XTFEVEE R WM, B package J8 1 package$ 25, WRFE JRuby
FRFG B B] A XA package 2, HR4ABATHE G iFHDE S W B — M ER B IREES : cannot
import class ‘package’ as ‘package’ . N THEXMER, WITEHRQEHATERENL, b
IMFATAT LUX AR . java import ‘akka.stm.package’ do |[pkgname,classname|"J#{classname}"
end, XEE—3K, M T7E JRuby 28555 Jpackage At, SZPR EstRAESIH Akka #7 akka.
stm.package X% .

THEERATA JRuby F1 Akka STM EE FEM K HIKRG, HERIEMAE Akka
%E‘Jﬁﬁiﬂﬁ%ﬁﬁﬂ/\ﬂim*ﬁﬁ% uﬁﬁﬁﬁﬁﬁﬁ@ﬁﬁﬁﬁﬂﬁﬁ%

po yg!atSTM/jrubylakkalbroken/akka stm.rb

require 'java'
java_import 'akka.stm.Ref'
java_import ‘akka.stm.package' do |pkgname, classname| "J#{classname}" end

module AkkaStm
def atomic(&block)
Jpackage.atomic Jpackage.DefaultTransactionFactory, &block
end
end

fE L X BTG, RAIEIA T Akka i Ref 2 F1 £ % 82 akka.stm.packaged, I 7E
AkkaStm #idh G @5 T —44 H atomic() HIEEE, HH atomic() REAI FEIERERZ —
SRS B 385 FL £ 3 48 akka.stm.packages B atomic() PE%(, M T Scala @X’J’%%@Eﬂ%ﬁ@
XA atomic() REAETE AT RENSE, RN R IX R B L4 2
SRAGEWHRAESF T . 8 FRAIERAITAH LHEE KX atomic @ﬁﬂéifﬁlﬁ
Account 28 HAE 2 PRE A 5 fb AL 3 -
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polyglotSTM/jruby/akka/transfer.rb

require ‘akka_stm'

class Account
include AkkaStm
def initialize(initialBalance)
@balance = Ref.new(initialBalance)
end
def balance
@balance.get
end
def deposit(amount)
atomic do
if amount > @
@balance.set(@balance.get + amount)
puts "deposited $#{amount}... will it stay"
end
end
end
def withdraw(amount)
atomic do
raise "Operation invalid" if amount < 0 || @balance.get < amount
@balance.set(@balance.get - amount)
end
end
end

kiR, 1% R K @balance FERBIE T — M HESIH, BEXELRINE
AkkaStm i $ 52 B atomic() B EUKF deposit() 1 withdraw() B3 ¥ B & H W H 5,
HAEFEENE, XHB®RITEBT include X~ JRuby AJ mixin T E ¥ AkkaStm #EHR 5] A F|
Account KRS H kB, FAE, IRATAT LI transfer() BREE I— DRI K L LA, &K
AR E LA mixin TE5| A AkkaStm B EH atomlc() @ﬁ(

polygkotSTM/Jruby/akka/transfer rb

def transfer(from, to, amount)
include AkkaStm
atomic do
to.deposit(amount)
from.withdraw(amount)
end
end

&®E, ?k‘ﬂ]ﬁ:iﬂﬂ%ﬂﬁéﬂﬁﬂlﬁ%s{’ﬁﬂéﬁi A ) T BB TR
‘iPolygIotSTM/jrubylakka/transfer th ‘ S

def transfer and_print(from, to, amount)
begin
transfer(from, to, amount)
rescue => ex
puts "transfer failed #{ex}"
end
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puts “Balance of from account is #{from.balance}"
puts "Balance of to account is #{to.balance}"
end

accountl = Account.new(2000)
account2 = Account.new(100)

transfer_and_print(accountl, account2, 500)
transfer_and_print(accountl, account2, 5000)

B FREFE & B /DT accountl MM P 4255, B ABATT 45 — 1 Mk #8 4 R WT LA B T 5
BLE o TR T AR, | THESHIZE AT account] BIK PR, BT LXK
IRERAEH R, I HBAIK P R B SIKE B K BT I 2 BT R S . T
BUEBRATEAT X B I g Hob 45 41

trz:;T::l:iiéige.api.exceptions.SpeculativeConfigurationFailure: null

EER IR SR, MEMTRNE, R B RA LRI S — 4,
HKESHAUT, BRI MEIREFERRATAR T F0 5 28 377 58 B 58 3 o T
Ko XBRBNAEAR T —IF AR 8 5 B BEA 17 53, MSRHESFEMANERRRE TS T
— % LFE org.multiverse.api.exceptions £ SpeculativeConfigurationFailure 7% . T
ERAT—RIER FU, LB 5 200k, HT R AE S R A s
T RIRBAIE T JRuby B R4 51K,

AINELL T, Multiverse ( Akka STM 221 (1 THENE S & 1S ( speculative
transaction ), ZIREEINIE7E 6.9 17 P T b 4076, XERABER, F2HFIXE
BE 2T Multiverse ZEH 5 T I B 2B IR 452 HiE, FTLL Y Multiverse PAT BT
BEI IS —A set B24ERY, B4 SpeculativeConfigurationFailure 5% , T£ Multiverse
B, EREACABXTREHEMES, MAEEMN Multiverse AT EEITHIEESI
RGBT R, XHRRMNGLES c B P YA BANSRBEL EMMERZ—. XHLE
Multiverse B93ZBLEH#, H HXEALH B ATERIEHMES PR R REY, FUTE
TR — &R B ESE JRuby R4 T 45,

a0 5 B A1 %% puts "transfer failed #{ex}" # # i, puts "transfer failed #{ex.class}", &t
SRARELENEFERE SpeculativeConfigurationFailure T & NativeException, X £ i
T JRuby B R EHERR T EHCERETHRE S, MAENREGREXR, X4
K A17E JRuby 0BT 8 Akka /B 1 atomic K 3ET, BT atomic i 2 B2 — 4 JRuby 14,
WHIE, BTLAER SR IATZERF RER X 23 JRuby FI 1, T 245X Bt JRuby
B B BB HE B 5 A M BT &, Multiverse 24 iy 5% BEERNAEE—BhiEg
1L i) Multiverse (¥ 57 % BEAHLEIR 243, BEAREHE, BITW JRuby H &K &4
Multiverse #if i 5 F) 57 % 76 P 3040 3% B NativeException, FFLL, ¥4 Multiverse & B f R £ ]
A& # SpeculativeConfigurationFailure i & -4 Fg 4 By NativeException i, BRI AR SH
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S T R L S 5 A& R R B IRE WA HE i B AR

R4 EREA BRI XA A R? B — A FEAHMNTER : BRAuxtRHEHITLH,
R A7E BRI 3R AR % R BB T Multiverse, IR EMTE, RITRSEZRERE
%(mww)%ﬁﬁi%%ﬁfoﬁﬁﬁa—¢ﬂ@%ﬂEZﬁ,@%%E%%gmﬁﬂ
R/ T LT AT2%55 X Fh o 18 B AkkaStm B atomic() BRI JRuby BIFT N X
Multivverse S % HILH B BEIE o

‘ polyg}QtSTM/j’rubylakka/akka_stm.rb

require 'java'
java_import ‘'akka.stm.Ref'
java_import 'akka.stm.package' do |pkgname, classname| "J#{classname}" end
module AkkaStm
def atomic(&block)
begin
Jpackage.atomic Jpackage.DefaultTransactionFactory, &block
rescue NativeException => ex
raise ex.cause if
ex.cause.java_class.package.name.include? “"org.multiverse"
raise ex
end
end
end

W4, BATH akka.stm.package.atomic BFEX A VE FH L3 7E— 1 begin-rescue XERH, 10
B A 4 Y B 5% 2 — 4 NativeBException 3 H H: P9 #k B 32 Br 3 2 & — A~ Multiverse 5

¥, WIRANTFEZ RS BRGNS EEFAE . Sk, Multiverse BLRES IR X
SEIPITAE R

EWHEEREBERE, FTHILRIT—EXESZ KA RPN TS T H
BEMGTH, B %5 RN MEAFS RBOF AR MR RS H AR
FTRTPRIF AL -

deposited $500... will it stay
deposited $500... will it stay
Balance of from account is 1500
Balance of to account is 660
deposited $5000... will it stay
transfer failed Operation invalid
Balance of from account is 1580
Balance of to account is 600

W kB AET BN, EEE T EREEZ S, JRuby (A FAT R 5 HAMEF LI
BHBEREA—E
7.5 Scala BHHANEF R

Scala & JVM LI —FEARENE S, HIE F R SRS T [ X R XA B R T8 4
B B KRS B AR T IR AT T AL & . XA RERARRKIETF, RITAREH
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STM ) SCHLT Rk FR, (EIXLe45 6T KA, T Akka 324 Scala AP fHENR SN
W, BT Tk Akka, MEMERITETHRELMMT Clojure STM HZHE
S H, ®AE Scala H4f ] Clojure STM L RZTLRAN, FEBILRII—RHF TN
AT 75 Scala & Clojure STM,

7.5.1 7 Scala R{E A Clojure STM

7£ Scala F{EH Clojure STM M7 #5575 Java 40 HHfbl. 7E Scala /', FATFIAREAT LA
{# il Ref 2l LockingTransaction 2 i runInTransaction() H ¥, M5, RITETELE—
ASZELT Callable 32 0 BSEH), DMEMFEAF S HBITHRBEEER, TEik®RIMA
Scala il Clojure STM 3 B 7 5L BLIK /™ B MR Bl 18R Bl AR L SE e A E#R 2 M Java Z
Scala B H ¥,

. ‘polyglotS’T(Mlscalalclojure/Transfer.scala

class Account(val initialBalance : Int) {
val balance = new Ref(initialBalance)

def getBalance() = balance.deref

£ bR F Scala SCELHY Account Z55E LA, FEMIHE RS Be P RATH — R0 8 RBUEXS
Account BN ERE | FIEAT T #1451k, Ti7E getBalance() sk, ATES A deref() BAEK
RBCS RIS REE, MBEREEESTERITESAH, RIMNAFTHBEABEER—
A Callable 22 [ (152 % 52 364 Fo 4535 45 runInTransaction() BB AT, T bR AT %k L
PFEIBITIEF S5 P ALK RS deposit() :

polyglotSTM/scala/cloju re/Transfer.scala

def deposit(amount : Int) = {
LockingTransaction runInTransaction new Callable[Boolean] {
def call() = {

if (amount > 0) {
val currentBalance = balance.deref.asInstanceOf[Int]

balance.set(currentBalance + amount)

println("deposit " + amount + "... will it stay")
true
} else throw new RuntimeException(“Operation invalid")

}
}
}

B PR 3 withdraw() BTSSR ECK RN

polyglotSTM/scala/clojure/Transfer.scala

def withdraw(amount : Int) = {
LockingTransaction runInTransaction new Callable[Boolean] {
def call() = {
val currentBalance = balance.deref.asInstanceOf{Int]
if(amount > 0 && currentBalance >= amount) {
balance.set(currentBalance - amount)
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true
} else throw new RuntimeException("Operation invalid")
}
}
}
}

ZHIRMTMTER T Account B E Lo AT LLIE transfer() eREME y— > B0 4 5K %k
RLH, RN R ARGIE R — AR ST RBITHE, MR BEIE&y
LB RENTT, HATENMRS 2 WMRRITEER RGBT R IFNE,
TR HE R — MR HE —1 main() RECE S S NRBIRF .

po!yglotSTMiscala/CIOjure/Trénsfer.scala

def transfer(from : Account, to : Account, amount : Int) = {
LockingTransaction runInTransaction new Callable[Boolean] {
def call() = {
to.deposit(amount)
from.withdraw(amount)
true
}
}
}

FE transfer() BET, BATEIEPITIAHBIERE FHPATBGRERME . 5 Z AR B —RE,
A TR BT — WS . —RERMA P K S VR B SR 3 &5 B TRR -

. ‘kpo{yg‘lotS'{M/scala/clojure/Transfer.scala

def transferAndPrint(from : Account, to : Account, amount : Int) = {
try {
transfer(from, to, amount)
} catch {
case ex => println("transfer failed " + ex)

println("Balance of from account is " + from.getBalance())
println(“"Balance of to account is " + to.getBalance())

}

new Account (2000)
new Account (100)

val accountl =
val account2 =
transferAndPrint(accountl, account2, 500)
transferAndPrint(accountl, account2, 5000)

THEER BT EAR I 45 R

deposit 500... will it stay

Balance of from account is 1500

Balance of to account is 600

deposit 5000... will it stay

transfer failed java.lang.RuntimeException: Operation invalid
Balance of from account is 1500

Balance of to account is 600

ERPATERFERATHBUE, BE—DEBIRERSI TR, HEFH LGk
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FRRBIE S THEES1E 5 3B ARSI LR IR A, BN B SE
TR B R A AT R R — B

7.5.2 7 Scala #1# H Akka/Multiverse

H F Akka & B 3t 2 F Scala LR #4, 3 H H B 8% %4 B P 89 API X Scala 7F & # i
FWRIEHITF, Hit Akka  Scala F1 STM TR A =2 %, Al LIETES 6 &
Scala /8 G R 41 2 % 3 Qi 5 ] Akka BT 4R 44EH9 STM Tk, fEH— B & KB (hybrid
functional ) %216 F, FAIE Scala HBE T LA W1 45 (var) 45 & o, 7T LA A1 2 R 7] 45 {8
(val)o M7ESERR TAEhRATERERB R T A, BIL 6 val T 406 var, B
gmﬁﬁ%*?%%ﬁﬁﬁ@,ﬁﬁ—?%?iﬁﬁmTVMUﬁ%%%ﬁmﬁoﬁ%ﬁ
W, B ALk Ref BATARH, MG RSEEFTEMH,

7.6 NG

ARZES, RATZER T UWT IR
« FRBEHHSZBRFNE S T, Eﬂﬁﬂﬁurﬁ&ﬁ VM B3 Eﬁﬁ STM SEHHE
BEHEAANRE T L R ERT RS, ;%W%/J\z:ﬁﬁ—ﬁ@éﬁfmm 5 %ﬁiﬁm’j
&, HRBRAIEE R R MRy R ehX S,
* FATLIGIE BT A R AR A FT 8 #ﬂ%%%ﬁm%a%ﬂﬁ
XTI LA B H 5 wh g X b B RS T S, AT ET DL ZE A4 IVM 53 P
STM KL E R FH 8k, B2 Eﬁiﬁﬁkﬁ‘a@*é@r‘ﬁ%%ﬁ i, STM Al BERAFLE
Mo TEXMES T, AT BRI A R L UL Ii;“é? n‘f)g ﬁ&ﬁii‘i% %izm‘fu*—”*ﬁﬁﬁﬁi?
—EPRHSME T A AR R,
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AL S
=ETRen

[N
X ¥

N
Pl
L>H
=

EOE
WENEEYEME

WA MHEREXHERY . “WREGRATR, BRIEAET.” EHERBHR,
HEAEERBIBD “BE”,

IR IDK MR API HIRATAT UL R A5 AR LR, By (kR B rhRfEEE
ALAISL T KRIEAE, STM EARFT U4 EIBE, HR7E—263 (D Java XBEIES P, R
THAARBAEE DO EE R A AT R NES B P AELSEIEM, TS AR
VIR, YICEE R EEA R, Bia RS A6 RE w2 EL T .

EEY, EMREEE L2 RBEI ARG RITAER ., EENERMNEE
I, BVETEMEGNEER, B, RO LTS Y RE N AR IVM
NI EHABEEN R, F, RO A EHBEBARMMES, ATEAEMESE
HRAHELHE, - BEXERLEFPITEE, EINILSHAIZEHIITERIRE S B IMI
AR, AT HMFETPRITEET WML XMEA T 55308 AR 251 B 1
€ (actor) ©” BN FART

BRXMITECKRMEET, [HEAE IVM JUHE 2T RHHEAR, ETARKH
BIAUZE Erlang "FORIER MIIA (B0 ( Programming Erlang : Software for a Concurrent World )
[Arm07] LA J { Concurrent Programming in Erlang ) [VWWA96] ), T4 Scala 2003 4E453| ART, |
Erlang HY2T M BB R R HSIA TVM KFEEH (£ ( Programming in Scala )

© AABZFNRIEMAOSAHFHMGACUTEERNAE, SERMAZEARY, X6 el
WEIBTHSRIEA, BB Z B PAT L% I TRIES . SRISHEA R B A5 A Hofth ot AL P
[LTpR = A0S 27 K N
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136  Fw¥Fs K THENHFLEL

[0SV08] LA & (Programming Scala ) [Sub09] ),

TEJavah, A RIEETAOKIFEECH IR (TEH . ActorFoundary, Actorom,
Actors Guild. Akka. Functionallava. Kilim. Jetlang %, M A4RXE R LI M U HE
( AspectOriented ) HIF B REHTHLN ., FAF, XERENRBENRRRNER
BE AR AR F]

HEAEH, BRIGEINMMRESETRECHNFRET, EREHELT, RITEEH
Akka DIEREE B # B O EE . Akka B2— T Scala S MEREMIL T R, R ERHAT
FH 4 A Java APL, AT LG HATETAAKNIFLE, WATLKBZHT STM (R
o)

8.1 HAARXIREETEE

Java ¥4 OOP 78 i, 7 "] 25 MK 2 ( mutability-driven ) FYFF &R, TR FHENFH
HEIRPAARATASYE, WX F A AR B 5 LSRR A R . R EHEEYEETER, B
ABMNVAFERBLE T WERES S, MAeE—TESHNHEBRF S, WHIETEEY
MREAAAER . B R EEUES GRE TRBERHIX, %X NI RIER
3B 8 DA I AT X 2B B A vk . (R TCIe AT TR A g AR A R, R e dbzmmf AR
AR B EREN .

FER AR EZMENRERTE, BESANEBETLRNESHERNZER, MR
AR MR — AT AR R BN AR B IT R TR, REAENZIAERE 14K
B (gAat) ATLERENTELTE,

TE OOP H, i T EAKPRASAGHEEAEN R, UL RF LB T EA BBRENTRY
RE. RITARKLBET RN AAXE S, ANTSBOtREEMEE. EETABH
GBS BRINAAGF - AERENZARE, Bk, BERNNARTEZLEN,
Ak o IR ARER, FTUBBASH EM T RENE SRR EE. 2R
AT LUR M BERATIER, EEi1HkE 2 HAfA AR E 0T RRE,

BATEME AR T A @R TREN, A4S RRSEENE RN REEANF NI
k. BgREHRSRETMIHENRSES, FBENMRTFARNAEC. Kb, &
M AR RIS A WIBRMES . XERMMATLISEETEREREEEZS
— AN (LE 8-1), Wi, RITEFERIFEMCZEMZENHEEBRTEAAE
A 4T,

EXFRIT TSR, RINSE MR FTAREBEH—NERETS, eI
B A BLECIE A MR AT AR ST SR A0 B, — HE R T ECA B WS, XEAEHRESE
AR R FE BN Al AT R h IR B AR A A KA E M5 43 (post-processing )
fata., WATTLDR XA 70K OOP #fbhR, BIEATILTIZE BIE s X R0 HE171E R

© HHE—T, MERMNRBERELF-MFR, BPESREASALBHRE,

© FEXANRIEE Java BEHMFERIE, FrURMABIZEHAFIEEHL T Java,
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FHOMABRE, EXMERT, MRHETRENHE—ITEERHBERAENTAR
R PR A R

8.2 ffAapHE

f o B —FhBEMS BN A . AL BRIESR DL R R AR A B BB TS S (activity ), EE
BT R A SR BRI L

A O ERE AT E S, SIS FHL L BT A EEAS e, R’
% Sally 1 Sean [FBF 45 Bob (IFHLR TS, Wid B SN W AR EEH R R LE
Bob 7E F{E WRHEEGE ., 2lith, HTAGHNIEERFESMACITFRBERBER. BA
BT, MEREHWERHEEN, BNSAIENERRENE, REHRELEA R
%388, BE—MOIHEENACNF Ao HN BRFIRHER, RAEALSIHEL
HSEECKY B B IRA HA M TR R B2 S, XTAEA BB EET —MEE.

o8, 1 A Ay R B AN 8-2 FTR . — A e FE A A R 2 JE BE R LABHS S AT LA
. —H¥ES, MECESRSE, BT UERELE, YAaLTREERSN, WA
REEAb Y BB EESFHMEEARS, M—-BEFELLZE, ACGKEASBEEREMER T
BB EANEYNS, LA TS ML B AR LRI T e AR
ESPAIEN

W g By T

B 8-1 fMExFARRARAT T RRE, N MEZEED %R A AN B RHETER

MR AEERFHRITHRS T3 ERERIEM, BaRIASHEERFRITIRE
e RS LT AR A G, RMAREARIER, FFURMNAEERCSRE X
— ARSI . H TR BIRA R, A GRREE RIS G S REER.
SRR RINXRF AR EEMAERER, FliN, Bob EHAFREBREAL]
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138 Fogdy RTFHELGHLHEY

RIBEN Y (AR AR E XA AR B IR AR AR — O TAE T ), FMRKMEREGIREE
BEMEER A G WEALEAT T . SR A, s BT B SR ia T M1E
FEF, AERT USR] A HRNRERPITIES . —MFRACEAPRITESHER
SEELBANK, B RAXEAEEILELARREST A CLTEIRE, HEE
R R BRI A k. BATEAENZE TS S AL THIRE, |
FEEMELT M aaF R - M EREEESN . XERRIET 2N EZHE NI,
RS IEER T B ABZ NS

=3

Bl 8-2  FAM O a E

8.3 flEfMmE

EMRTE Y SR 2SI, AARMNABRESIFMACRNETHSERE, BRERBADR
T E A Akka, XR—PETF Scala WE, ZEFAIEFTOEREMATY B, R R
A STM, IAh, ZHEERTT A FTLF VM LHIES b, #EAES, RITBEEHE
H7E Java Fl Scala B I, iz T —F, AT IR HAWE S HEH Akka ARG,

BT Akka & Scala SCELHY, FTLATE Scala FAIEMEHACIER BRI HEMAR,
M Akka API S B 7] LLE B Scala ALY T A BRI NG . BRILZSN, Akka BIFF&RE]
BETT —EMH S B EKNIESE Java AP, T LA IRNTHE Java RS S AR b 5 B B2 A0 f FH A1
. T EIRARESEF T WTTE Java AP {EFIXE APL, A5 FER— T A Scala BTG % &
FERY TR AL FI S

8.31 HJavafima

TE Akka 1, #1522 akka.actor.UntypedActor I TR — N AE, TR A G E XN
H G 8 Bk R Ml 28T LI onReceive() LB AT LT, 4244 14 B EX A AR i
TERERM. TEIERITE S — R0 TRk R BET - EWEZ, TER
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TR — 1t RS AT ASHE AR REAY (role) BIFERIAATIRLH
HollywoodActor /& AFE?

favoringlsolatedMutability/java/create/HollywoodActor.java

public class HollywoodActor extends UntypedActor {
public void onReceive(final Object role) {
System.out.println("Playing " + role +
" from Thread " + Thread.currentThread().getName());

}
}

W EFFR, onReceive() BRI Z—1 Object ST ZAVE A HBE, HARFIH, RIMAEMN
PR Z S R AT HEE BB TEBITEN R k. MERITES ¥ T it AR
HKARIPHE -

EERTHROEMEXLZE, RITETFEWE - ACHIH, XA AEENKRE
ANYLHEBRERERSGT, THEHIERIREIAXFIHE:

favoringlsolatedMutability/java/create/UseHollywoodActor.java =~

public class UseHollywoodActor {
public static void main(final String[] args) throws InterruptedException {
final ActorRef johnnyDepp = Actors.actorOf(HollywoodActor.class).start();
johnnyDepp.sendOneWay ("Jack Sparrow");
Thread.sleep(100);
johnnyDepp.sendOneWay ("Edward Scissorhands");
Thread.sleep(100);
johnnyDepp.sendOneWay ("Willy Wonka");
Actors.registry().shutdownAll();
}
}

7E Java FEATE B H R new RAIEXTRM, HH T Akka KA AIFIER BT R T2
TEehxt g, FrARATTEE H— R B4 actorOf) R T MANEBIE, BLoh, AT LA
e new AR — 324, SRS B A actorOf() XHZ L AT a3 IR B — ARSI A,
KFXFEIETXNRMMESERFREANT . YRMNIEF TAAZE, BT LUEL
L start() RECR B shiz M. MARIMBII—TAEN, Akka SR HE A —-NEMR
(registry ) H, FREXMAOEIEZTZATRNET D@L EMREFRE. E46460F,
johnnyDeep Bl b f 2B 51, HIEAY K ActorRef,

BTk, AT T sendOneWay() BRELH johnnyDeep K it T — Lot Hi Z R N4 HH D
HERHAY (role) WHE ., BHEBAHZE, HIERMAEARNAMAIRILA 100 Z2FERF
IFIa] B, (B3 A ZE KA B T 31 dF s ] A . al e AT R I e i s ey . 7e/0
I REAL, BRATEHE T A BITHRA A, BRT SR F BrfE 8 shutdownAll() Z 4,
TATE T LB T B AR stop() BREELES BT A A0 k% kill 1B W F ZOR BB 45 T
HAACKEN,

AT ReBElT Emr s, AT B Akka B9 FE SCHER R IDE classpath 1, $R
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J5 i it javac XU AT RIF. WMIFEERZE, TATE AT LUGEEFT HAL ¥ Java B JF—
BB AT R F. TERRERKRME, H50I1088 T HEH JAR #RE N2
classpath 1, FEBIREIAERM RE L FEANRIFNETES

javac -d . -classpath $AKKA_JARS HollywoodActor.java UseHollywoodActor.java
java -classpath $AKKA_JARS com.agiledeveloper.pcj.UseHollywoodActor

HAF AKKA JARS B2 LN FFR

export AKKA_JARS="$AKKA_ HOME/lib/scala-library.jar:\
$AKKA_HOME/1lib/akka/akka-stm-1.1.3.jar:\

$AKKA HOME/lib/akka/akka-actor-1.1.3.jar:\

$AKKA HOME/1lib/akka/multiverse-alpha-0.6.2.jar:\

$AKKA:HOME/1ib/akka/akka-typed-actor-1.1.3.jar:\
$AKKA_HOME/1ib/akka/aspectwerkz-2.2.3.jar:\

$AKKA_HOME/config:\

H T LGB EIRA M AR R AT, TR M ERAE RGER E L AKKA_JARS
AR, DERFRAEWIERENE Scala Al Akka 23 HEAZ . RATBERT LA A Akka
H %7 i Scala-library.jar, tA] LA{# F Scala LB T HBR—14 -

BINTEOL T Akka SUEESMY HAERTE B BB ER &, X Fa0xt X —47 037 E
W& 6.8,

FEEEANRIFEISITREE, FEUE A X T 1E B 5 O .

Playing Jack Sparrow from Thread akka:event-driven:dispatcher:global-1
Playing Edward Scissorhands from Thread akka:event-driven:dispatcher:global-2
Playing Willy Wonka from Thread akka:event-driven:dispatcher:global-3

L EREATT VRS, mEAASER AN —MHE, FEBRKEBITARNEK
BEEAFEN. M THEAENEEMS, B U ERBAHEENEE, WG
XHHARLBEEARKHEE, BLERWALEES, EEBNZEREE —MEE
BALE, BEXWXELAET, MAACHERALRER, BEAMASZFERENAGASN
FEHSRBBRTAZIMELRBRART . BITELARHEZ/EHEAR sleep B H HHELE
R T ¥ AT ASFRRIRES DUE B M R X — s R .

LI, RATGIEACHREFEMNAERTSH. MURTFENE, RITTLUE
AEHAIESBIRTIA—ESE. Flan, AT LUHLFEEE R 82 TR0 110 Z 81 1
HollywoodActor:

favoringlsolatedMutability/java/params/HollywoodActor.java

public class HollywoodActor extends UntypedActor {
private final String name;
public HollywoodActor(final String theName) { name = theName; }

public void onReceive(final Object role) {
if(role instanceof String)
System.out.println(String.format("%s playing %s", name, role));
else
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System.out.println(name + * plays no " + role);

}
}

HT R #Y HollywoodActor JE M 15 B BUE X T — 145 4 name 1 String KFI ¥, Wi
onReceive() BRELH, AR FARAEIRIBHEBHFT T L1100, BI R A 7E FRAEH 1 ix
Bf SR 8 B R B MR AR A AR B BT B TR R B HE ALY (role )o MR TR ATHLTT LR HR
HABHE, AR MRS, B HE, M EEREENEEE, FTEiLRMNIBEM
Al 253X M1 RS B R

favoring!solated'Mutabilityljava/péramsluseHolIywoodActof.jéva ‘

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

final ActorRef tomHanks = Actors.actorOf(new UntypedActorFactory() {
public UntypedActor create() { return new HollywoodActor("Hanks"); }
}).start();

tomHanks.sendOneWay (“James Lovell“);
tomHanks . sendOneWay (new StringBuilder("Politics"));
tomHanks . sendOneWay ("Forrest Gump");
Thread.sleep(1000);

tomHanks.stop{();

}
}

—BIELT, RITHRELEANETMAREEAARRKY TR S EHTEER,
Akka ATHERMTEEN A AMEETIH, TREASERN N4 ActorRef B FBFFEME, X
BE—3K, Akka SiF] ISR RN ASEAGRBMEMER, HEURSS5A6SHGE
BT, HRBIA OISR RA 1 [ ) T g e, WX 2R AT
WB RS . Ak, XA R OO T R BIET Akka EiF R 6. BT
DIANRBATAE B — AL, Akka¥IE —IHERN “BAER ‘new’
BAERF B R B AR s i) ) akka.actor.ActorlnitializationException 5% o

Akka SLFRAITE creat() BHCF LI-—Fh 28 iy R A1 B f 506, ENFRATAT LAZE — 4
5L 2 UntypedActorFactory 3 M ) B 45 28 T S2 31 create() B, 3 create() PR LB
QIR ALHINER, JFRETH NSRS MH TR actorOf() NI —4k& &
UntypedActor HIEEXT REH AN —1 Akka f6, WS, BITAZHT—REM XA M6 EL
JUAAH B MR N R,

TEABH, HollywoodActor R %3 String KA 4 &, HEATZE W R 6 b B K%
T — %18 % Politics, 2$%!% StringBuilder K1 B, T4 onReceive() B ¥ & it
AEEHSRIGFLEX B, B5, BRATEEH stop() BEORZ -6 1247, R
LEEALE A sleep(1000) B H 2K T ik 4 BESRZ B EINSHB A RGN E ., &
KBS RINTF PR
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Hanks playing James Lovell
Hanks ptays no Politics
Hanks playing Forrest Gump

8.3.2 H ScalatlZAE

/£ Scala A1 8 Akka £ B, T K 7E Java R A= F R B 4K 7K UntypedActor 2,
i 2 F 4K 7R Actor trait 3F 32 Bl receive() BA¥L, T H ik A1 Scala R LI ZATNINIA Java
B 1t 89 HollywoodActor 25 :

favoringlsolatedMutability/scala/create/HollywoodActor.scala -

class HollywoodActor extends Actor {
def receive = {
case role =>
printin{"Playing " + role +
" from Thread " + Thread.currentThread().getName())

}
}

7 PRI, receive() MEEZ L T — PartialFunction 7R T Scala #= ILACH
Bk, BN 7 RASEIEEHRINATELZB XL, YHHB AR, receive() ALK
W . IR ST Scala B RBRME, MRl LUE BT receive() BB R —1TK
i switch iE4], HIEBKIHEES Java JRARE2MF M,

FEWHNCLER T ITE X —TAG, —Fﬁﬁi?ﬁﬂ]?ﬂ&gﬁ%q“ﬂﬁﬁﬂﬁﬁﬁtﬁ

favormgIsofatedMutab|Ioty/sca!alcreateluseHo!lywoodActor sca!a

object UseHollywoodActor {
def main(args : Array[String]) :Unit = {
val johnnyDepp = Actor.actor0f[HollywoodActor].start()

johnnyDepp ! "Jack Sparrow"
Thread.sleep(100)

johnnyDepp ! "Edward Scissorhands"
Thread.sleep(100)

johnnyDepp ! "Willy Wonka"

Actors.registry.shutdownAll

}
}

Actor ¥ actorOf) BB L MNEHE X, XERNAFANREZ—MABRKSY
( EIRAS 19 [HollywoodActor] ) VE M HBHMEA ., ERAGHAIBERZE, RIIMEEE
A start() RECK RSN, TEAHIT, ActorRef ZAIAS & johnnyDepp BN AEATFTAIR
R G Sc BB . T Scala AT LAHEATARIMET, ATLATRATRT IR LA TS E
johnnyDepp FJZEH,

BT #, A1 johnnyDepp K3 T 3 MM HERMNAEHNEHNRBEAYHIHEL
MR, R%E—TF, XBH M IEREE, BRMZETEREE ‘) 7 RREHELH
WAHRILF] actor!message B, THMA FZEXMEM, REHAXFZEANEERLHR
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BB ENAE, XAMFTHRIBHT Scala ZEIBEEFEHHRE SR, @i Xy,
AR T B K2 BB A S ), actor.!(message), T & A HOK A S MG S &, 14
5 actor!message 1T T o ARILATE B Java B K LW B HIEA 2L, TB2BATHATLL
14 Scala I M IE B FIE JTava RS R BB L, BNEIEH S M actor sendOneWay message, |-
BB HP R T BRES5 2R Java AR G52 2AHR, X B AFEEGR,

FEEATRE T scalac IR LRRIBHAITHIF, HEEHSLIDHEEI Akka FEX
PFEINE] classpath H o SF G, BATE AT LURZ BHEITEE Java BRFIEEEFT F TR
scala /R BIRR . FHEFRIEEMRKE, HSLICMEEITEN JAR MAKRZS W classpath
Ho TEERERNRLE L ANSFREITRS, HIRMIERRSS Scala 1 Akka
L4 HRR BT classpath HAHEH SR (E A .

scalac -classpath $AKKA_JARS HollywoodActor.scala UseHollywoodActor.scala
java -classpath $AKKA JARS com.agiledeveloper.pcj.UseHollywoodActor

INRBNEBSE L H AR B FAR R A0S, S0 6.8 WHAIMENA. L
RRFIRIBRFEIBITZIR, BATA LB BIHE H 458 5 2 T8 Tava BIA R L% LAY .

laying Jack Sparrow from Thread akka:event-driven:dispatcher:global-1
laying Edward Scissorhands from Thread akka:event-driven:dispatcher:global-2
laying Willy Wonka from Thread akka:event-driven:dispatcher:global-3

INREAECIE A O FRBHIAT, MR R WL 2%, REZIA Scala b 31
SHZHI Java JRAS T AR E . FELERA14ex HollywoodActor 2847 kaE , LA EAT LA
BZWERESE.

favoringlsolatedMuta bility/scala/params/HollywoodActor.scala

class HollywoodActor(val name : String) extends Actor {
def receive = {
case role : String => printin(String.format("%s playing %s", name, role))
case msg => println(name + " plays no " + msg)
}
}

Wbk FRR, #AASH HollywoodActor 25322 — A4 % name 1 String 2 A i ¥4 1 bR 4
Mo TAE receive() BHH, BATX FHRIEE R BMT &1 THAE, 7E Scala b
RAITLF A instanceof, receive() BEX A case 4] B AT SCHLIY B 154 Rk 2 7] 4 IT
e, 7EAB] R8s 8RB ITRD ,

HAIA Java QI HZ — MU RSB A EHERET A AEH , 1B¥E Scala H1
— LA R Nk faj B

; favoring!’solatedMUtabilitW%aIa/params/UseHoHywoodActor;scala

object UseHollywoodActor {
def main(args : Array[String]) : Unit = {

val tomHanks = Actor.actorOf(new HollywoodActor(“"Hanks")) .start()
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tomHanks ! "James Lovell"
tomHanks ! new StringBuilder("Politics")
tomHanks ! "Forrest Gump"
Thread.sleep(1000)
tomHanks.stop()
}
}

7 FEAE T, AT new KBTI A AT, BE SORAIIRACE BB
&4 actorOf() BR%L (XfH T Akka 25 [E7E actorOf() B2 1= #h A& actor 3L ).
X — e, WATHK — 4R B Actor FIEEX RFFMM T —1> Akka fifh, #TR, &
MFRESHFRIENAEER 3 KM B TFHNAILS Java IRAIEF ML, XEHAEHE
ho BFILRNET EAREIARNE, IR &S Java AR BHEE .

Hanks playing James Lovell

Hanks plays no Politics
Hanks playing Forrest Gump

84 WHHEE

HATTT LA £ 6 R X E{T 2RI 94 B ¢ String, Integer. Long. Double. List., Map,
TG4 (tuple ). Scala i case X%, HHEPH -HARETFENE, LARARARHEEE L
PRAT AR, £ iR g R Xt FIood A EHRKORIT, OPERRERITRFIA
EILARER “two-ples” FHRBIRAR, MEKH TILHRREN. AUEHIERRES
BRI B Z . BN, 7 Scala ®, HATATLIFT A M (numberl, number2) FAIE—
MNEHBA N TFRICH . BT ICHZ I, Scala B case FEtH 2 FR 2 LIH B R AR —0
BN case ERAAT AR, A USTERICEHF ARRES HITE M 7E Java 1, RATATL
Ea Y B E X — A& (unmodifiable ) B Collection B Z K LR ER]—
NEEH, MBATMMAOERE SN, WREREMBEREEHER —IVM 2®, NEA
HRTRIAERNEHENT H. TEERNE, RIEMEEHEENATEHERFRA
CHFME, BHEMFAXENHEEERITE X WELARMEFTEMG DL, AT HR
XA, AT AL Akka BRRATREHEETFHIL, SRI5HEF 540 H R 59 01T A2 Xt
RS AR E, XEERTT LIRSl T2 SO 1 BT 18 LY R B

S5 amfBARN TR E LT “ZXHSIC” (fire and forget ), BISKIEE X H
¥, RIE AR KSR T S, SXAEOE A RE A 2 R B RIS, Hip, &
EERIEHER, HAFfah /LB LI4ksE TA/E, FAT LA#E A sendOneWay() BE$EE
Scala 9 “!” HRECEEE —HMTHELE,

BT “EREHARIL” REENXZH, Akka RS T X MEEALEHER, N RITE
EHHERZERESRHACHMAYER. AXMHEXT, AALKEREESE, EZ R
FI| %ot Ty e B BGK BREBTES R 1R o T ELEIRAT— A2 R FE F AN FE Java Hl Scala FIRERIHER -

© Akka [FfEIRERA A, EERITATUERFEYS0EEHRZRZEHR.
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8.4.1 £ Java HIIEHEE
41177 A8 T sendRequestReply() BRER A% 14 B H SRR R RL . A0SR BT i I
PERTE (ATEE R ) MAtatE ARk, R4 ActorTimeoutException 4 . T HEik
BATE T — AR FIR A X FP X IE R B G TR
favoringlsolatedMutability/java/2way/FortuneTeller.java

public class FortuneTeller extends UntypedActor {
public void onReceive(final Object name) {
getContext().replyUnsafe(String.format("%s you'll rock", name)};

}

public static void main(final String[] args) {
final ActorRef fortuneTeller =
Actors.actor0f(FortuneTeller.class).start();

try {
final Object response = fortuneTeller.sendRequestReply("Joe");

System.out.println(response};

} catch(ActorTimeoutException ex) {
System.out.println("Never got a response before timeout");

} finally {
fortuneTeller.stop();

}

}
}

£ P E AR, BA1E X T —P4% N FortuneTeller KR, EXTREIKHEENRSHE
BEHATWR , N TR RE T HIEE, WATHESLMA getContext() BRFIRBUA M LT 3,
SR J5 F8 P H replyUnsafe() BREUR XX THBNA . A replyUnsafe() bR¥[H] & 3K J7 & 1% 0]
N EE R R, FEFEEE, AARHNEENIBRPRNMEERAEMSAEE
KR, 7€ main() BECHRATIA T sendRequestReply() PR, KB SENTLIE—
A Future 28 H 655t 7 i B S AP0 R % . T ELERITESZE1T HRREREF Joe Y
fir 3z YA .

Joe you'll rock

FAT T SE KX S FortuneTeller SEPr BB A A A&, BlZAAKBETHR
KEFMERE T, Ml A &% 18 sendRequestReply() BREET, Z RS —4
PR B9 Future JH T 25 f 34 W o 17 40 SR 3R {77462 F sendOneWay() 5k & % 1 B Ry 3%, W
replyUnsafe() BB SR W, R T AaXMIFRMESE, RITFEEPH replyUnsafe() e
W RIS E - FREMEICES — M FHEBREN LR . RAITTLLES N BT X
BUE %5 KT T XA KA, A LAE I replySafe() oK% 1 [1] {8 3 317 4 B o
A h MR B K% 7 B 5| % RS R 0] true, & Z MR [F] false, T HEHEATEEE F 3T
FortuneTeller $EATEE, LAH AT DLAbFE % 2% 5 W A5 BE 22 b 45 A Al b7 v 8 A (B 100
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favoringIsotatedMutabiIity/java/Zwaysafe/FortuneTeIler.java-

public class FortuneTeller extends UntypedActor {
public void onReceive(final Object name) {
if(getContext().replySafe(String.format(“%s you'll rock", name)))
System.out.println("Message sent for " + name) ;
else
System.out.println("Sender not found for " + name);

}

public static void main{final String[] args) {
final ActorRef fortuneTeller =
Actors.actor0f(FortuneTeller.class).start(};

try {
fortuneTeller.sendOneWay ("Bill");
final Object response = fortuneTeller.sendRequestReply("Joe");
System.out.println(response);

} catch(ActorTimeoutException ex) {
System.out.println("Never got a response before timeout");

} finally {
fortuneTeller.stop();

}

}
}

I F R, BMREY FortuneTeller AQTS AR A AL B 1 FA1 2 AT HR B MU AR LL R BE, BRAE
BT BB BRI BA 2 BRI

Sender not found for Bill
Message sent for Joe
Joe you'll rock

2215013, sendRequestReply() R T B4 A7 X1 7 WAL ABH BESNpREK, T sendOneWay()
OB 2 2 i) L AR PR A T 0 R B AR A o O B R WA AR 4
f#) sendRequestReplyFuture() BR%{. % #A & AT LAIR 5] — 4~ Future x4, Ti% 2| Future X¥ 4
> SRS gk T HAt A0S, S RIFRAT B IE 752 A B4 J7 i B B T P 2 i
A 1% w8 o 2 BT B IR Future X SR A WX 7 B R BB 2T Mo i, EMAA
X— AT LA _EF 325 F LS senderFuture, Il Tk B &k A TEE, B
e R AT P S X RS . RS E MR G, RSB LR XS EENREARE, X
BB AHERT

3% 45 04 75 {8 # A sendRequestReply() Fl sendRequestReplyFuture() PREL, XA R
WS R RLIERY, BT A AR AR I P BE A AT B PR A S R A TR M

8.4.2 {7f ScalahtEZHE

IRAREAE Scala M AT EKCE, RITHEALOERES, HHE Scala TR
BRI 30825 Java APLAA/NMYZES .
o 7E Scala 1, FRATTTT LA 218 45 D self J HE R V] f €, SRR EE, RATAT UM
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reply() PREXEL replySafe() Fi%X, HA reply() Bt/& replyUnsafe() 7E Scala #5540 BR %,

« 7 Scala H1, FRAT1EEW LA sendRequestReply() ¥, ] LAFEFEMRAER 1! 5REL,
WHRE R HE B HE LT, FEE, el L RF#% sendRequestReplyFuture()
PREL

« 7F Scala H7, sendRequestReply() B FL A F-1R [l — > Object, T 21K Bl — > Scala iy
Option, 24#:u Ty i N #E X BF, X4~ Option ¥ & —> Some[T] B L H, ZLHH
TEA W 7 () B N 2, T 7E 8 B B9 1 O T TR R PN 8 0 Noneo FTLL, 5 Java hRAS B
ANFEHR, 7E Scala FFH sendRequestReply() HE7E R FIBHMEAR ST o

T HEIEFEA1EARE 2K reply() BRESLIR Scala R A FortuneTeller:

favoringlsolatedMutability/scala/2way/FortuneTeller.scala

class FortuneTeller extends Actor {
def receive = {
case name : String =>
self.reply(String.format("%s you'll rock", name))

}
}
object FortuneTeller {
def main(args : Array[Stringl) : Unit = {
val fortuneTeller = Actor.actorOf[FortuneTeller].start()
val response = fortuneTeller !! "Joe"
response match {
case Some(responseMessage) => println(responseMessage)
case None => println("Never got a response before timeout")
}
fortuneTeller.stop()
}
}

AR ERAHES, BITTLIERS Java IRAMI B EARE . H—EXBEPRNH
self fRE T getContext() ERE, 5 — NN reply() 5 T replyUnsafe() sRi¥l, 7ERMAF

—, BAVEAT 11, HI java H A sendRequestReply() RERAABEREHEE, FHAEM
WEUE’J”HTLWQJ:LLH?T@JQIEEE MR & 2% W BI X s B R, TSR —1> case TE /AR
PAT, TR0 R B T A case AT, ANHETE, A BIRBENETERS
Java JR5E AN -

Joe you'll rock
BT RATZ BT AR AR B, B4l reply() BB 5 Java A2 FIR
Ko ¥E Scala ¥, FATHEHKE reply 2() B replySafe().

favormglsolatedMutablllty/scaIa/2waysafe/FortuneTeHer scala ‘

class FortuneTeller extends Actor {
def receive = {
case name : String =>
if(self.reply ?(String.format("%s you'll rock", name)))
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println{"Message sent for " + name)
else
println{"Sender not found for " + name)

}
}
object FortuneTeller {
def main(args : Array[String]) : Unit = {
val fortuneTeller = Actor.actorQf[FortuneTeller].start()
fortuneTeller ! “Bill"
val response = fortuneTeller !i "Joe"
response match {
case Some(responseMessage) => println(responseMessage)
case None => println(“"Never got a response before timeout")

}
fortuneTeller.stop()

}
}

it bR, BIEEREREZFERMHEESL T, FrhAH FortureTeller WA KK :

Sender not found for Bill
Message sent for Joe
Joe you'll rock

Akka BH-— SR T ENITASE, BRITH Akka ZXHER, BB EX TSI HE
it d, TRERMMAFE N EEFENHERN —-F bk, NmEERT
REETTHAG,

WERARIBHEAS L 1 11 LUK reply_? SXEERpREE ,, BATHATLA2FIF sendOneWay()
sendRequestReply(). sendRequestReplyFuture() PA K replySafe() iX £8 EUCR B,

8.5 EIMEAZAIAE

BARTEES, RIELTHT MTHEACLUENSHAAREAHEE, THIER
filk—REd it A athFE T/E. £ 2 Fh, RIUEBET 154X BN
BEWWHEBF, FEIREFE, RI1EAT ExecutorService. Callable. Future L & At
EARZBE—TEIBABZRIE, ARG S2EI WA Akka A O ZRFIFITER, FF
HAR#E2Z BT R BRI N BIRF 38 2 56 Java |5 Scala.

£ Java HERERZIM AR

BEFETETESTHEFE 1 TAN, ATHRITHPHRLRE, ZARIERK
BFEERFRDRET I AHEZHTES, HHEXETESER —SBRBEPITHRITRE,
X BB AR A R EREIREMIIEE, T HMiEIRNTAA EK onRecevie() BT IR UL
AR

favOr}ngIVsbtat‘édMu{ébiiifyfjé‘izalpri‘niésél'?ﬁtﬁés.jaVa .

public class Primes extends UntypedActor {
public void onReceive(final Object boundsList) {
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final List<Integer> bounds = (List<Integer>) boundsList;
final int count =
PrimeFinder.countPrimesInRange(bounds.get(0), bounds.get(1l));
getContext().replySafe(count);
}

HNTHIAERENHERBE, RIMNFEHBEXEYETR, ZEAFF, onReceive()
R IE B SR~ List, HP w4 cEZEHNNXEH E TR, 7E onReceive() EREL A
¥, FATVEA T PrimeFinder 2% £ countPrimesInRage() R EUCR 4T KB N E B E, &
J& X A# F replySafe() BREK Gu it 4 SR B S RA T -

HHETRENNRFEEZE, RIMTFEREN 5 BE T MAHEZHFESIFBSE
IR EFEESTRIBENESFBRAS N ARNAERIAT. TEHRIERMNERS T E
countPrimes() 5L i L P 45 .

favoringlsolatedMutability/java/primes/Primes java

public static int countPrimes(
final int number, final int numberOfParts) {
final int chunksPerPartition = number / numberOfParts;
final List<Future<?>> results = new ArraylList<Future<?>>();
for(int index = 0; index < numberOfParts; index++) {
final int lower = index * chunksPerPartition + 1;
final int upper = (index == numberOfParts - 1) ? number :
lower + chunksPerPartition - 1;
final List<Integer> bounds = Collections.unmodifiableList(
Arrays.aslList(lower, upper));
final ActorRef primeFinder = Actors.actorOf(Primes.class).start();
results.add(primeFinder.sendRequestReplyFuture(bounds));
}

int count = 0O;
for(Future<?> result : results)
count += (Integer)(result.await().result().get());

Actors.registry().shutdownAll();
return count;

1

ERETENTFEANERZE, BN RE - MATEEAE, FHid
£, FEMHEEHLTRATAERN, #THK, A1/ sendRequestReplyFuture() X 1
EHERBCRERITHEREEXRES MAGCHTLE, AREFREXBEEZE, RITE
sendRequestReplyFuture() i& [B] f Future X4 ( 385X B & akka.dispatch.Future i AJ& JDK
"9 java.util.concurrent.Future ) fRTFZE— AT LIMERE N PR EZ NS FES R
R, BEFHIRTEZE, BT LIEAE NS Future, BISSTEH Future B await()
PREL, FF await() BREGER Bl 2 J5 F9R FHHR FI LB R result() BRFRIKE-—1 Scala £ Option
4, ARET DL EABE R N E RIS R AT (R BIEFAENTE ). BERATT
LU o P L X R get() sAEORS 2 — 1 Integer 2R G itHE

OK, THHMILFENE - TAXKRRE ERRBYNKHAS, RYhHFRitRTmreEs
R BB T S ITEATRIF I -
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favori-ngIsolatedMutability/jaVa/primes/Prime's.java: ‘

public static void main(final String[l args) {
if (args.length < 2)
System.out.println("Usage: number numberOfParts");
else {
final long start = System.nanoTime();
final int count = countPrimes(
Integer.parselnt(args[0]), Integer.parselnt(args(1]));
final long end = System.nanoTime();
System.out.println("Number of primes is " + count);
System.out.println("Time taken " + (end - start)/1.0e9);
}
}
}

main() FE FE R R EERETHUE TR I L RPATREN . BRARITETEEL
B PrimeFinder XM EIF AR EEIH TERZK:

favoringIsotatedMutability/java{/primes/PrimeFinder.java ,

public class PrimeFinder {
public static boolean isPrime(final int number) {
if (number <= 1) return false;
final int limit = (int) Math.sqrt(number);
for(int i = 2; i <= limit; i++) if(number % i == 8) return false;
return true;

}

public static int countPrimesInRange(final int lower, final int upper) {
int count = 0;
for(int index = lower; index <= upper; index++)
if(isPrime(index)) count += 1;
return count;

}
}
ASEGEITRER [1, 1T 1. RSHFRE 1004, W bR 5 7R b g R
THUR:

Number of primes is 664579
Time taken 3.890996

FEERATEACT MBS S R 5 24 TR BIRB M N SRET R, AR
B AR AR T AR R 100, 10 Akka BUA KR BIRBER BAREXBMA . WL,
BTt M E AR, BT LAXH T ExecutorService BISRA TN &, HABEMA/N
REREERYLA CPUBLLCET BTEN, T MR RMEREERZ AL, T Akka BRASTE
A I 5% 1 W f# ) ExecutorServer BIARAS i — 28, HIEMBAEFEEEHSF N
e, YURNMFELULENLRE / ACHEIMERRME, XEXFIFBEHE.

8.5.2 fEScalahENFEREAE
MR E Scala XL X NF I ERBE T, R2RATHAT IFELIE L3 Scala £/
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ERSERU R S AL EFENRE M. TEiERIIKEEF Scala JRAHY Primes 2 5
QA SE L

‘ favofin»glso!atedMutabiIitylscaia/prim‘es/,‘P‘rimes;écala;

class Primes extends Actor {
def receive = {
case (lower : Int, upper : Int) =>
val count = PrimeFinder.countPrimesInRange(lower, upper)
self.replySafe(new Integer(count))
}
}

object Primes {
def countPrimes(number : Int, numberOfParts : Int) = {
val chunksPerPartition : Int = number / numberOfParts

val results = new Array[Future[Integer]] (numberOfParts)
var index = @

while(index < numberOfParts) {
val lower = index * chunksPerPartition + 1
val upper = if (index == numberOfParts - 1)
number else lower + chunksPerPartition - 1
val bounds = (lower, upper)
val primeFinder = Actor.actorOf[Primes].start()
results(index) = (primeFinder !!! bounds).asInstanceOf[Future[Integer]]
index += 1

}

var count = 0
index = 0
while(index < numberOfParts) {
count += results(index).await,result.get.intValue()

index += 1
}
Actors.registry.shutdownAll
count

}

def main(args : Array[String]) : Unit = {
if (args.length < 2)
println("Usage: number numberOfParts")
else {
val start = System.nanoTime
val count = countPrimes(args(0).toInt, args(1).toInt)
val end = System.nanoTime
println(“Number of primes is " + count)
println("Time taken " + (end - start)/1.0e9)
}
}.
y o

Scala JR A S Java 4K JLE AR, &%, Scala MR BT R B AR R e e
RITHMAR—DNARATAEF ., Hik, receive() BRE T 1 case BRI SN AGRE+HRE.
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%=, Java JRAH countPrimes() B B A for EHTEX B T — > while 163, HJEH
&, B Scala Wy for JHIRFRIAX T UHE, (ESHEIN Object BIEEAIS A X 8] B9 55 He FF 45
AT REER | I B EREST e, BRAESX EHE T IR

#1l, 7E PrimeFinder #, A1t while fEMUE T for dﬁﬂ”o

favonnglsolatedMutabll|ty/scalalpnmes/F‘ﬂmeFmder sca[a

object PrimeFinder {
def isPrime(number : Int) : Boolean = {
if (number <= 1) return false

var limit = scala.math.sqrt(number).toInt
var i = 2
while(i <= limit) {
if (number % i == 0) return false
1i+=1
}

return true

}

def countPrimesInRange(lower : Int, upper : Int) : Int = {
var count = 0
var index = lower
while(index <= upper) {
if(isPrime(index)) count += 1
index += 1
}

count
}
}
ARG X EN [1, 1000 5 1. RIS HFXEH 100 4, M Scala 7R 18 F BG40
T

Number of primes is 664579
Time taken 3.88375

8.6 ZHBWE

EEAETMOHRRERN, IS MaEMAIME. Roth Rk, &
MABREIENPREIFRZ B LR HER, BT EFHAAFENOES, RITEEFER
M 0 0 T TR, REK AT AR ARG FRE, TRIUEENA6ZE
REEETE. TERIIGES EES HE B RR/MIBITR%E T T 2 A 60 E,

EA2HH, BNETMHEAEBRTIAXHRNRE, EIRNTFH, BAT
JABh T 100 MR, BMABEBAFTARARNTE R, HERFREWKEIA T ELE R
RIAE—, M P HATHR B B — 283853 AtomicLong FIBAFISRSLH FRTHBEMI 73, [
it FA 130 AKX e T5 1k A SR LA IR LR b B T AR M IR RB 2 A o

55 FHHE AT A €2 09 B B T AR e 0 T AR SR AT TR MR R I RB 48 KR DRI, 543
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54 BN AL ER BN T R, BATEART N BRI ET Y EE SRS
BEeMAEERE. o, EMRIIEE BIMIRRE, /EAERA G RBEERNESREF,
BATTUEACHNRURL RN FTRENE, XU EESABEMEEET.

B, BRNFENTEARINIEUNE— 2 HOMENRT TR, RIOTTUMSE
FE8-3 hE LHMRME. RITHSITA RS EBFE B R 2 4 H SizeCollector 9/
o, ZAGESEWHARICREEGEARNWER. GEAZX/PHYIHELU RS
FileProcessor fi R T EHITHMM A R, M ERFREBN A FILFE ARk, 1
gh, FATEWEAIE 100 4 FileProcessor B FRGATH R TR/ BF,

FileProcessor

i
B

A
Main
K 8-3 HAAGEIRITEERA/DMIERRIT R
THEENTEER Akka 567 Java FEHX —i&it, BESHEA Scala #T7EE,
8.6.1 7 Java Fi#THZ fARIME
T ELEEATERE L —TF SizeCollector 2T BEEULAIN A .

favormgIsuiatedMutab;ivtyljava/fﬂeslza/Concurrenth!eSIZ&WAkka;av

class RequestAFile {}

class FileSize {

public final long size;

public FileSize(final long fileSize) { size = fileSize; }
}

class FileToProcess {
public final String fileName;
public FileToProcess(final String name) { fileName = name; }

}
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F X B AE B AR B N E L. & FileProcessor #f#F i 1if RequestAFile
LRI B KK B C A 2 SizeCollector # % 5 A 51 24 1, FileSize 4§ & P # # 4
FileProcessor FF 45 it #) -F H 3 K /MBI $L 38, 3 1 FileProcessor TE & 1145 3 2 /5 & 6l 4
SizeCollector, /&, FileToProcess 1§ BRAFEH#HTH TN FEHRLH, ZNEEH
SizeCollector fEAXT RequestAFile 353K 13 53K [045 FileProcessor o

FileProcessor F 21 33 1 44 %€ H IR FliZ H R T IrE /NI EE TS 78
REAIR, TESEM YSRGS Z )5, FileProcessor £ &% RequestAFile 3545 SizeCollector, LI
B EMEMIIC 2T T A RIS WS T, hah, X2 FileProcessor 3655
B SizeCollector TEM, LMERLAKFIE— B RBFHMES . tsh, HF preStart()
RPLEBRACRIZAHHA, FFURESHXGEMW 2T FEERT. T
1] 5L ik 3R AT — & K 52 B FileProcessor, T S T BEA KM E @RS HIEZ — M
SizeCollector HJ5[H

favoringlsolatedMutability/java/filesize/ConcurrentFile SizeWAkka. j,éva

class FileProcessor extends UntypedActor {
private final ActorRef sizeCollector;

public FileProcessor(final ActorRef theSizeCollector) {
sizeCollector = theSizeCollector;
}

@Override public void preStart() { registerToGetFile(); }

public void registerToGetFile() {
sizeCollector.sendOneWay(new RequestAFile(), getContext());

}

public void onReceive(final Object message) {
FileToProcess fileToProcess = (FileToProcess) message;
final File file = new java.io.File(fileToProcess.fileName);
long size = OL;
if(file.isFile()) {
size = file.length();
} else {
File[] children = file.listFiles();
if (children != null)
for(File child : children)
if (child.isFile())
size += child.length();
else
sizeCollector.sendOneWay(new FileToProcess(child.getPath()));

)i

sizeCollector.sendOneWay(new FileSize(size));
registerToGetFile(};
}
}

fE registerToGetFile() K (', FileProcessor 4[] SizeCollector & 3% — 4> RequestAFile
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THE, R getContext() MM &4 —A8 10 A B K5 FHth—3F & %45 SizeCollector £ {8 i)
S, SizeCollector ¥f£x#3x 5| FI N A 25 N AT A FileProcessor BA% 1 L) 45 78 E$047 i
P HRAESEER,

H AR JG ¥ & & F, SizeCollector 2 ¥ i 13 % % — 4 FileToProcess 1 & 3 #§ 4
FileProcessor 2% i [Jj 4§ & H &, i FileProcessor &) onReceive() o % ¥ 7 35 W B7 13X 4 1
B #E onReceive() B EH, RATKAE AR T WA F H 78 sendOneWay() i %
% % SizeCollector, Xt T4 & HE T BT, RITSWH A/ BRI S 45 H
Rl # H R %X AN 45 SizeCollector, TE{ES5 K45, 1B E B KW FileProcessor 2 v It 22
SizeCollector LAfE SizeCollector Af LAZKLE F HAMER H 5 i {E % .

Z I/, FileProcessor C ZEARZEH T, WUBFHART, FTEHIERMFE—T
SizeCollector # % i [&] &, SizeCollector £ A K E HIEH AT B R AWML EH, BT
ik FileProcessor 11 AR KB AT TR A HEB I BANWEITERE N IL, 5 H Ml
BHRXEGE, EFERARLBRMNZHE INHESWIE=HMNE, FELERIMEE T
SizeCollector HISEIANIG, #R/GE—i1iE SizeCollector £t %HiX = FP i B B EIA 501k .

favoringlsolatedM_utability/java/fiIesize/ConcurréntFiIeSizeWAkka.ja\ia .

class SizeCollector extends UntypedActor {
private final List<String> toProcessFileNames = new ArrayList<String>();
private final List<ActorRef> idleFileProcessors =
new Arraylist<ActorRef>();
private long pendingNumberOfFilesToVisit = OL;
private long totalSize = OL;
private long start = System.nanoTime();

public void sendAFileToProcess() {
if(!toProcessFileNames.isEmpty() && !idleFileProcessors.isEmpty())
idleFileProcessors.remove(8) .sendOneway (
new FileToProcess(toProcessFileNames.remove(0)));

}

public void onReceive(final Object message) {
if (message instanceof RequestAFile) {
idleFileProcessors.add(getContext().getSender().get());
sendAFileToProcess();
}

if (message instanceof FileToProcess) {
toProcessFileNames.add(((FileToProcess)(message)).fileName);
pendingNumberOfFilesToVisit += 1;
sendAFileToProcess();

}

if (message instanceof FileSize) {
totalSize += ((FileSize) (message)).size;
pendingNumberOfFilesToVisit -= 1;

if (pendingNumber0fFilesToVisit == 8) {
long end = System.nanoTime();
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System.out.println("Total size is " + totalSize};
System.out.println("Time taken is " + (end - start})/1.0e9);
Actors.registry().shutdownAll();
}
}
}
}

SizeCollector ZE# T FiM4EH, Hb—MaREAFWHEZR, MA -IMRFTRESH
f] FileProcessor, &It =Z4h, SizeCollector B:E X T 3 M long A B FIERYWHRA L
AT B . MATEZE RS0 RN BB A B e it 3l A T i B B el B

sendAFileToProcess() B F 2 F T 25 A FileProcessor I 14 BLfF i 1E] H 5%,

MALHS E, SizeCollector i LL7E onReceive() B AL T R B P EZ =FXEMWHE,
TEMEERAESENER,

24 FileProcessor T- 52 & 3k W ¥ 2 J&, © 11 £ 32 Bl [ SizeCollector K % —
RequestAFile 1 ., T SizeCollector MK 5% #6725 IF £ 2. i 5| F AR £ #E H 25 IR FileProcessor
FEF,

FileToProcess 5& SizeCollector BEYt H & B —2KTH B . M FH E Pk = I FileProcessor £
7853 T % BT, SizeCollector Bi4x7F sendAFileToProcess() BRI F R H —HFRXLKHEE L —1T
%5 R4 FileProcessor, T 24768 i3 s & MA T H RN, FileProcessor i HX 2K E4E
Bk B0 B 451 SizeCollector, LU{E SizeCollector A LA B HAth FileProcessor 3R #1447 i%
H % B8

BERNEN BB H SizeCollector ZbHH H— 247 B 1 FileSize, %7K B & H FileProcessor
KHE, FFAH A AT B FileProcessor St it R4 B3R FHSCHR/D,

0k B — N A B %4 BRHE, SizeCollector #34:#% 4% N pendingNumberOfFilesToVisit
AR B T A THEES I 1, T MM B — A F B R o0 K/ FileSize {H BT, SizeCollector
BEMAZETTEENE 1. — BRI S EAER 0, W SizeCollector 2% H 2ATSE I 2K
HRA/NFA RER BEERt, HXHrAEsifaa, BIERENMEFRIET,

—Fﬁﬁi?ﬁﬂ]kf” E’ WWT"B’J%JZ—A*ﬁﬁE HIEY AR TP

aval ‘Ies;ze]ConcurrentFsleS:zeWAkka ova

public class ConcurrentF11e51zeWAkka {
public static void main(final String[] args) {
final ActorRef sizeCollector =
Actors.actor0f(SizeCollector.class).start();

sizeCollector.sendOneWay(new FileToProcess(args[0])};

for(int i = Q; 1 < 100; i++)
Actors.actorOf (new UntypedActorFactory() {
public UntypedActor create() {
return new FileProcessor(sizeCollector);

}
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}
}).start();

1

EEEREMRE S, RITHE TSIE T — SizeCollector BJSEH], I8 i —1 FileToProcess
WEHEFTHE#HTHEITHESN B, BEERANEIE T — FileProcessor A, Il
.SizeCollector i T WX 2 FileProcessor 3L [FIRZE WA LS -

FTHELERATE R EARRGIRRTFRLE T —T /usr B3R TSR

Total size is 3793911517
Time taken is 8.599308

3 S o T AR K A ) 5 4.2 7YY o (o R T T A e S UM R S RE A A AT R
FRATTT LA, FiA X LR BBt 8 use BT RSO R/MBERARRIK, FFEEIKZ
Bl Bt B A 2 0L, (BT A R RRAR 5 HoA S BUAR A B K B9 X 512 FE ST B R & {2 4T
FAHRAE ., BERALRREM. AFIL K AtomicLong X EELEMRBIY AT X — X BT
ERAERE . FERIE TR |, RIMBERRRABEENR, RARXRETRE
AN BB o

8.6.2 ¥£ Scala P{TE ABMIE

EFHHNER, BRI Akka 4 GTE Java FLH T St B = T X RDHERF
FATRIARE W AT AFE Scala L BUAE M L3, FFE B H Java IARBEREME, H
Scala BISEHIRRA 5 Java AR — 1B F XA THB M, Scala 5 case 3, TMIXAEA]
LUK AR T AR R ARt ek DR IR B, ERFIEFIXF case REAAXIFEHEEHTX

HERR, BT TEEITH S case 2RI B M 728405

. favonngtsoiatedMutabmtylscalalf lesrze/ConcurrentF:IeSuzeWAkka scala

case object RequestAFile
case class FileSize(size : Long)
case class FileToProcess(fileName : String)

Scala i i FileProcessor 5= M Java 2] Scala BB IEBRE, FTUXBEEHBEMA2BHIEITZ
A i T B BT AR T

 favoringlsolatedMutability/scalaffilesize/ConcurrentFileSizeWAkka.scala

class FileProcessor(val sizeCollector : ActorRef) extends Actor {
override def preStart = registerToGetFile

def registerToGetFile = { sizeCollector ! RequestAFile }
def receive = {
case FileToProcess(fileName) =>

val file = new java.io.File(fileName)

var size = 0L
if(file.isFile()) {

00000000000000000 0 -ttt
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size = file.length()
} else {
val children = file.listFiles()

if (children != null}
for(child <- children}
if (child.isFile())
size += child.length()
else
sizeCollector ! FileToProcess(child.getPath())

}

sizeCollector ! FileSize(size)
registerToGetFile
}
}

TEERATH SizeCollector £ {4, 1 BIIF IR Scala R, B FRAIRA T case HAEH A
2R, FrLh Scala WAL AEX BRI AR REZ S I, XMERGEBTRITEY
{8 3 A 3E B9 TH B P 3R BUR SO A R /N RE SR (B

favoringlsolatedMutability/scalafilesize/ConcurrentFileSizeWAkka.scala

class SizeCollector extends Actor {
var toProcessFileNames = List.empty[String]
var fileProcessors = List.empty[ActorRef]
var pendingNumberOfFilesToVisit = OL
var totalSize = OL
val start = System.nanoTime()

def sendAFileToProcess{) : Unit = {
if(!toProcessFileNames.isEmpty && !fileProcessors.isEmpty) {
fileProcessors.head ! FileToProcess({toProcessFileNames.head)
fileProcessors = fileProcessors.tail
toProcessFileNames = toProcessFileNames.tail
}
}
def receive = {
case RequestAFile =>
fileProcessors = self.getSender().get :: fileProcessors
sendAFileToProcess()
case FileToProcess(fileName) =>
toProcessFileNames = fileName :: toProcessFileNames
pendingNumberOfFilesToVisit += 1
sendAFiteToProcess()
case FileSize(size) =>
totalSize += size
pendingNumber0fFilesToVisit -= 1
if(pendingNumber0fFilesToVisit == 0) {
val end = System.nanoTime()
println("Total size is " + totalSize)
println("Time taken is " + (end - start)/1.0e9)
Actors.registry.shutdownAll
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Bla, RITETEH EREBAEM Java BIEM Scala, X — KPR E— T EEFK
PUR.- 38
~favoringlsolatedMutability/scala/filesize/ConcurrentFileSizeWAkka.scala

object ConcurrentFileSizeWAkka {
def main(args : Array[String]) : Unit = {
val sizeCollector = Actor.actor0f[SizeCollector].start()

sizeCollector ! FileToProcess(args(0))

for(i <- 1 to 100)
Actor.actorOf(new FileProcessor(sizeCollector)).start()

}
}

FHEIERNTIZT Scala SRR PIRIF ST /ust BRRIK/N, BEIERFERRRSCEX /N
BIGEITEE RS Java AL 2B —B, WFFIR:

Total size is 3793911517
Time taken is 8.321386

8.7 (EHA%XEfAE

BB AT L FATT e b 4 A AR AT IBE B, THEAMERaERENT,
i String . JTHL, case K/ HEXIHBE %, RME XY EWITRERE FS5RITE %58
THFFERAMERRBOIHEEARRXBE, I THRE HZRMSY, KB A6
(Typed Actor ) BERLZEMIA T o XFRAEY M 0] LUK & 25 T4 B SIVEZE TR 201 D28 % 11
RIRBE A, TR E B S s ERIRAE S B PUT. RATT LUK B EES R — 15D
BIXER, BXNRENTE-NMETHCHRENERSINARER, FALHE—HTH
IEH B R B R e i R A AR B T B R AR B,

P TR BL A 601 LUK 58 s B0 75 AR IS B, BT AR T LA B R 1
EXPNBSRBTH RN, BTHE TREAAG, ROTHTBAERRE B0 H 6B
W B BIH B2 RIS R A 2, [ Eeh o T LA 4 s A1) A0 A0 A kb 42 255X S0 iy IDE B4R it i 45 7
X

MRBELA-NEEMNAG, RAFTHEME — 1%, 6 H 4K UntypedActor 5
Actor trait/ IR EEIT , WAMRBITESLH—MRALRAE, WESE—I N - 5
Xf (7 Scala 1, HAITLURHEREOEX, WiREBHEH - MRELHARH trait BITT ),

FATAT LABE A Actor 261 actorOf() oAk SE 4k — /N £ 45, TR E L H e —
KAMEH Ff, MIRATFEM I TypedActor Y newlInstance() ER¥A 47

AT TypedActor H & B 5| A F— AN TT LK bR B50TE P55 0 A 7 B O 2 A0 3
Ho, RIEME N void ) o HOK B 55 #: B sendOneWay 55 | B3k, 18 [6] 2 38 28 50 4 25 14 iR
¥ 2 W H 3 A sendRequestReply() 2% 1! S0, T 3% 15 {8 25 % %% Future [ BRI 550 ] 0k % 3
sendRequestReplyFuture() B; ! BE%K .
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WATLES 5 25 b FIBLAK Java 3 & APLAIFE 6.7 45 o A STM E 4 i EnergySource SN
IR AT I B M G T RE R R I B e . B T IOR B P A AE AT R BT LAFRATT
AT LA — A B St H TR e . X E A8 EnergySource SEEER 4 B BT — S
B et B LA ORTEAE S 4 S Rl R W g 62 758 AR — - EnergySource £ L
(TR, X 4 B R AR TR LB BT AT A, I RAS—HAE
SRR, FLUE AT LAZE & S 1 AR R FOMHRE R T E, R A A
[t AT AABEY .

EnergySource FL30A S 4 B 528, RAEAMFTHARR. 3 YR BUORH #E
M DRFT LIRS & B i B LAM R STk, BATYRFEET A AR BEE
T RS W, HEERESES, RITERIUENERAHET B UER DR A RE—
R, RO MR RV Pl 2 BT A . et Java MR FEHEE Scala iR.

8.7.1 % Java HEREXBURE
SR OB A0 /LB, BT TFEERATEN EnergySource E’J?%D}Fif‘

~ favormglsolatedMutab:hty/java/typedi/EnergySource Java '

public interface EnergySource {
long getUnitsAvailable();
long getUsageCount();
void useEnergy(final long units);

1

5 AN O AR R #0525 2 EnergySourcelmpl, %28 5l Java AefyE—X A
BTN TR SR — N5 S0 4 14k T TypedActor 2€:

favormg1solatedMutabtlityljavaltyped1/EnergySourceimpl jav -

public class EnergySourceImpl extends TypedActor implements EnergySource {
private final long MAXLEVEL = 100L;
private long level = MAXLEVEL;
private long usageCount = OL;

public long getUnitsAvailable() { return level; }
public long getUsageCount() { return usageCount; }

public void useEnergy(final long units) {
if (units > 0 & level - units >= 0) {
System.out.println(
"Thread in useEnergy: " + Thread.currentThread().getName());
level -= units;
usageCount++;
}
}
}

TypedActor {f1iF EnergySourcelmpl B & X 1) fT A SR B =BT /Y 5 ki, TEME
=S L, R R AR — A BB RE R T, BT DATE R B SE B P R XA LB T
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BRI T RA RS, H T BB PAT A CHRBENFTE, RITGERFINET
HEACBGITEER., &G, A TRIEXRBEACHTRICE, RITERELIHN XA
UseEnergySouce 2,

favoringlsolatedMutability/java/typed1/UseEnergySource.java
public class UseEnergySource {
public static void main(final String[] args)
throws InterruptedException {
System.out.println("Thread in main: " +
Thread.currentThread() .getName());

final EnergySource energySource =
TypedActor.newInstance(EnergySource.class, EnergySourceImpl.class};

System.out.println("Energy units " + energySource.getUnitsAvailable());

System.out.println(“Firing two requests for use energy");
energySource.useEnergy(10);

energySource.useEnergy(10);

System.out.println(“"Fired two requests for use energy");
Thread.sleep(100);

System.out.println("Firing one more requests for use energy");
energySource.useEnergy(10);

Thread.sleep(1000);
System.out.println(“Energy units " + energySource.getUnitsAvailable());
System.out.println("Usage " + energySource.getUsageCount());

TypedActor.stop(energySource);
}
}

B4, FA1ET TypedActor i) newlnstance() PREUAIEE — KRB AEMELS. 5, R
VAT gefUnitsAvailable() BEECRIKEUB IS RTHERE, HEE, HRRSRE—ME, R
I EELRE (BRRR) HopEE, ERRAMAEMN AL, 5 getUnitsAvailable() BT A~
FHE, HTREMER void, NEREUEAMALEL, BTLAXTF useEnergy() BIVEFIZIERHZER), BP
B P RIKESERIK useEnergy() BREUR A E L ZEREIN, ZE2H—MEERENZE, &1
YA —IK useEnergy() IABFFE A LFIRAREUAT M. BE FOR, A TR MBS E, &
TIXFEAT A 1 PPRYEERT, JFBiE NERAERNHRENERREM YRR g, ERFER,
BAIRETHAAR, FTHERITREEXBRRENREER:

Thread in main: main

Energy units 100

Firing two requests for use energy

Fired two requests for use energy

Thread in useEnergy: akka:event-driven:dispatcher:global-2
Thread in useEnergy: akka:event-driven:dispatcher:global-2
Firing one more requests for use energy

Thread in useEnergy: akka:event-driven:dispatcher:global-3
Energy units 70

Usage 3
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f T4k £ €4 EnergySourcelmpl 481K H&HhiAT— ok EL, FTLARARETPIIK useEnergy()
R IR ZE LR AR, (X T AME S B A R PN IITH _ T Al i R B e
W HUTLE TR main PRECATE 5 M L 0 R BCZ R AT T H0R Uk, XERRATATLIE
ERMMELT] ;. Y4 main() BECGEFTEERBFA, M6 REHRTAER I —1H Akka B
BT (global-2) FRIFFHATE. HAH, HAOTE T EI A CFEE HSEIITEBEAK,
IEE S B S — useEnergy() BECETE B Ih—1~ Akka BHMLFE (global-3) HFiEfTH .

B Y8 5 T AR A5 9% B BS 7E EnergySourcelmp! i o, RARZ AR, NE o)
AR R A5 W B 25 7E EnergySourcelmpl 25 A& ARG H, TRl TEREAAARERZTH
FERZ, BERaH A aRPUTERER LLUTEZ A ARES

8.7.2 7f Scala h{E KB4k ME

HERINCZED), 78 Java PR LA OTE—HED / LIAX, WLE Scala F,
BROTAEAQREND, MEkhalE MRS LI E trait, FEIEEATH EnergySource
Fi Scala B{E A— trait:

favoringlsolatedMutability/scala/typed1/EnergySource.scala k

trait EnergySource {

def getUnitsAvailable() : Long

def getUsageCount() : Long

def useEnergy(units : Long) : Unit
}

EnergySourceImpl ) 55 3 58 4 & %t 3 Java B A Al 4 28 B B % 81 1%, GRYRERT
TypedActor FFHE T Z B € X H EnergySource trait,

favormgIsolatedMutabmty/scala/typed1/EnergySourceimpl scala

class EnergySourceImpl extends TypedActor with EnergySource {
val MAXLEVEL = 100L
var level = MAXLEVEL
var usageCount = 0L

def getUnitsAvailable() = level
def getUsageCount() = usageCount

def useEnergy(units : Long) = {
if (units > 0 && level - units >= 0) {
println("Thread in useEnergy: " + Thread.currentThread().getName())
level -= units
usageCount += 1
}
}
}

BE, RINEFELN—AFT EHITE DR T K WX FH] UseEnergySource:

N O o o o v v e
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favoringlsol'at‘ed Mutability/scala/typed1/ UseEnérgySource .scala

object UseEnergySource {
def main(args : Array[String}) : Unit = {
println("Thread in main: " + Thread.currentThread().getName())

val energySource = TypedActor.newInstance(
classOf[EnergySourcel, classOf[EnergySourceImpl])

println{"Energy units " + energySource.getUnitsAvailable)

println("Firing two requests for use energy")
energySource.useEnergy(10)
energySource.useEnergy(10)

printin("Fired two requests for use energy")
Thread.sleep(100)

println{("Firing one more requests for use energy")
energySource.useEnergy (10)

Thread.sleep(1000);
println("Energy units " + energySource.getUnitsAvailable)
println("Usage " + energySource.getUsageCount) .o o

TypedActor.stop(energySource)
}
}

FHEERATET Scala MR M7 BIACTE I UL A HH 4528 -
Thread in main: main e ‘
Energy units 100

Firing two requests for use energy

Fired two requests fer use energy :

Thread in useEnergy: akka:event-driven: dlspatcher global-2
Thread in useEnergy: akka:event-driven:dispatcher: global 2
Firing one more requests for use energy .
Thread in useEnergy: akka:event-driven:dispatcher: global 3 :
Energy units 70 :

Usage 3
5 Java BRASEISCHIARHG, Scala BAKRBIRRITFRR T 248 TSR 250, HABRE N
Y B —

8.8 FKEYFHEF murmurs

i 1 T 26Kk £ (2.9 EnergySource S FRATHERS LU s B TE 2R HE 32 /5 6 U AL 28
SEHANER, FELHTEBRE2RRN XL aE B RS ET. BRIEAAL
FAEIFNEXE, (B A8 EnergySource Hlif B — 1 FE R T REREM B, BRE
Al LR B TR B RIEE ST,

L BT RA Y, RTFEDIERRES SR, FURERTHBIME
BAFRBEEMAFNAN, REFRNBHTHE, A —NFITH timer AFTERHVAE
g m—B A E,

N A 5o v s v v
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SRMEM A T REAEHREAY, THAX-FEEFEZ R -FTLRATT, RINF
EifR H IR E S ER SBIR KR A AN AR R et , EEEH ARG BZAT, iER
1%l T AL AP EIFTE,

HE—, AT LUK replenish() bR HUM A 2 EnergySource # 0 1, XHE—3K, HIE
W ST LB R — R R M s A X R 8. (BRI, XA R AR E IR
FRHFRB T ALEX G, W EHEEEEH P SR AT R AR K., o, B8
HakRE e IR E HEE S, HAMRA A EnergySource BLIF R AL X NIIRE, BT
replenish() A& S IAZ| EnergySource £: 0, &5 LATIR, WATHEBRIL R,

HET, BAITT LT A G PAIE— timer, 13X timer 713 B IR T
MRS, oM, TypedActor H1ik & X T BI/~44 4 preStart() il postStop() BISFFREREL, A
HLTEACEAUEZAER, MEENSEMOEEIERXFAZEHEH. XA RN
PR EATROTR, BIFRATAILATE preStart() BRE B /5 3 timer, 37E postStop() BRI
BRHXE, ATEAMEERAFRUFERH, AEPR EX ST R H AR R,

FRIHBBET, timer BAEAE M MARF, MRIMAIAEILBULBENRA
BEHTAARE, HFiedE, RIMNABREEREFERN, MALLEIEKN, LU, R
TR ENR-FieSs A e m T, TUSI RN REFEAN TS, RERETER
murmurs, iX 2% murmurs ¥ 2SR A A RSN PR ERBAR, LR L murmurs & LA
REHBMEREEN, RARSHREZIIHEANZEHBEEMRAIN, TrEib®RITRH
FE AT F X AP R R B RS o

Hictk, EREMAEIER ERMERNAE, EIIRERELEEMA G BIUEE
BITHEE. %35 TypedActor B9 receive() BREY FE R MR PIBUE B, B HARA RS
BB EE AT LB S % B S BLAT S murmurs BHERRTE S, ENPIERERME, @
oA, AENEAERETLUIERMED LA NI RS, mRATH IR AT 2L
XA (REAHZE) WHEE, ZHFEIATH, 4, WRFENE, RIEZAEATLY
HIn— BN TR BRI BN ER T EMERIMBC AR,

FHEENESED, HIava LB ERFREEAE LRI, M7E Scala H U £ BafR
%, FHERITGEZLEHITA Java P ATELI, RIFEHABEEIFNR Scala A,

8.8.1 M Java LI murmurs

ft & EnergySourcelmpl 894N P #8281 EnergySource # 0 S5 H#TRE K, W
WER, FRATHEFIFH— timer R BIE IR A A EF A B 2 K25 —1 Replenish iFR 14 B
e, AN THIEANEH P M EZEA, RIT2¥ replenish() BREE XK private, B
TR LR S DA timer B 2R FIX RS, LIRRAGHEBERENZE F AR EMIR, T
LA TEEF K R
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favoringIsolatedMutabilityljava/typedZ/EnergySourceImpl‘ja‘va ,

@SuppressWarnings (“unchecked")
public class EnergySourceImpl extends TypedActor implements EnergySource {
private final long MAXLEVEL = 100L:
private long level = MAXLEVEL;
private long usageCount = OL;
class Replenish {}
@0verride public void preStart() {
Scheduler.schedule(
optionSelf().get(), new Replenish(}, 1, 1, TimeUnit.SECONDS);

}
@Override public void postStop() { Scheduler.shutdown(); }

private void replenish() {
System.out.printin("Thread in replenish: " +
Thread.currentThread().getName());
if (level < MAXLEVEL) level += 1;:
}

ZHRIFRATE 248 BT, TypedActor EX T — a3 258 B 30 9 preStart()
PR, A B 3 3h timer B9 T fF BE R 263X ol B R 52 ALY X BB AT B A 39 Akka
Scheduler & —Fi B F M (41 timer, TR T 4 EHRAY schedule() BBCKRHFGF— kM &
EMALS . WATAT LU timer SEPATAT 2 BB 2K, TR ER 5] A AR, 1 £ £ R 26 0

7E preStart() B, BAIBRE T — M EFH A 8, & % — > Replenish ¥ & Y timer,
& timer ¥ TEVT BRI ShVE S5 3R 1 #0405 2 3. 8 8 TypedActor 3 i ] optionSelf() 5
B, BATHT LI B f 60 ActorRef 51 BB, 24/ (442 1 AF, timer WHRES LK (LiE
17, Bk BR824 M F postStop() ¥k, 7EFAG I replenish() BR¥CH, FA1HBEH
Replenish {H 2 #EFTEMI A EE, TR HAHNG level ZZBIN | FEET .

AL A R TP BTG B 2800 T SR O R R L T TypedActor 33 [
receive() BRI TR X 40T B B SE K W R BOR A, BRI receive() B $ i
X BRI, H SRR EI{E 24 scala.PartialFunction ©, HT At g TFiE
BT, X H AR PartialFunction BR W — 2L B B switch BT LT, Hhee
M8 BT WSO B T 2K B T B 4 R B R (6] B 1 R Ak BB e e BARELFRAM T
BE Rz BB, BRIECFHEERINWBEBELS BRI B BB I E — A A0 T8, e
IR, BIFBEAD M B AL B A I 2K m receive() BR ¥ AL FE AR vh %2,
PartialFunction /9 orElse() BRUAT AH5 BY R A1 7R 424 0 SE B _E SRR, PR TSR T E
IXAESE B receive() PR

favoringlsolated MutabiIity/java/typedZ‘lEnergySourcelmpl.javaf

@verride public PartialFunction receive() {
return processMessage().orElse(super.receive());

}

© HEFEHAR b, FRAIRIIZE R R R R N scala.PartialFunction<Any,Unit>, H scala.Any 7T U5
A Java B RY Object, {HBHRATE, XEALRA Java B RLIEER & PR — s e 4
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EXNEE B receive() BRELT, FATTFH B I AEH) receive() BT IR [E 1Y PartialFunction
5 # 75 L B processMessage() PREXFTIR [F] 9 PartialFunction #5177 &3, MBERATAT LA
H3 B 5% ] processMessage() BREUAISEIL LR T o % BRET L IUX Replenish 14 B 3%
A 1 replenish() BB, A TXEWHBLHTFIN—a, FURINMTERIRE DL
RAETAOCHBEFF B TEBRREME, HF—THRATFEOmMUER SR, REHK
TEIR I, B AR T BB LE SEX 1 BRI B8 T B — SU A il PR Sl 42 48 3

PartialFunction & — > Scala trait, i Java ¥ trait B/EN— ML/ i EK T L,
B LAZABAE Java HRSE 3R trait, FRA175 % LI PartialFunction # 1, FH4 I FIBE BIELH
VAR it S

BR T receive() BRELZ AL, AR T E S48 b $ apply() Al isDefinedAt(), BiIH FE M
40 3F Replenish JH &, T/EH FZERH THIWIRATH PartialFunction J& 7 3 HR 5 MERK 007 B G
BERY, iR O A EA RN Z R4S PartialFunction$class BEAT VA T . &J5, AT /DLl —ik
BEORE, HATAILI4E& S PartialFunction £ Z24H[E] Functionl 3 1% AbstractFunction] 5,

faVoringI'solatedMutability/javaitypedZIEnergySourcelmpl.java -
private PartialFunction processMessage() {

class MyDispatch extends AbstractFunctionl implements PartialFunction {
public boolean isDefinedAt(Object message) {
return message instanceof Replenish;

}

public Object apply(Object message) {
if (message instanceof Replenish) replenish();
return null;

}

public Functionl 1ift() {
return PartialFunctiong$class.lift(this);

¥

public PartialFunction andThen(Functionl function) {
return PartialFunction$class.andThen(this, function);

'

public PartialFunction orElse(PartialFunction function) {
return PartialFunction$class.orklse(this, function);

}
Iy

return new MyDispatch();

}

1 apply() B, RITSEEIIKEIHYE B E T Replenish 2878, B ZIBHMLAE
PR %X replenish(), 5 M3K 5] null. b %Y isDefinedAt() HI/E F 2 #8 B 2 {11 2 37 3% Replenish
X—AIH B R, i H A B R 3 B B receive() MBS AL B, OK, £/J5 K4 Bt
LR Z AL BA CRA T E XK FET ST B A s, mF
FI7R
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favoringlso#atedMutabiIity/java/typedQ/EnergySdurce,lmplAja\kakj” .

public long getUnitsAvailable() { return level; }
public long getUsageCount() { return usageCount; }
public void useEnergy(final long units) {
if (units > 0 & level - units >= 0) {
System.out.println(
"Thread in useEnergy: " + Thread.currentThread().getName());
level -= units;
usageCount++;
}
}
}

EX A RS s, B T EnergySource 3 1 & & 4= 4T fal A8 4k, 7 LAWK A 41
UseEnergySource A] LA B #E A E—ARA RS, T ELEIRATXSHTAA K EnergySourcelmpl
TRi%, A% E—T BB UseEnergySource KB TX MHR B ESL K, £ L—T,
LK AFLE TR BALE, BIEPEE T 70 MR E, Tfﬁfﬂf HTRITATAFH
BREHUHE, USSR G BERIZ s LT HETSERE 1. 2 M EAE R,

Thread in main: main

Energy units 160

Firing two requests for use energy

Fired two requests for use energy

Thread in useEnergy: akka:event-driven:dispatcher:global-2
Thread in useEnergy: akka:event-driven:dispatcher:global-2
Firing one more requests for use energy

Thread in useEnergy: akka:event-driven:dispatcher:global-3
Thread in replenish: akka:event-driven:dispatcher:global-4
Energy units 71

Usage 3

MBATFEACHS AR A M T BB A B H R BB E B R E, THFER B AIER KA R B
BRARIBATIE Akka FAANKRBRER, FTURIMLTZEREZ RENELT . BT
FAEEPLREN, FTLNREAIEIRD i A —28 sleep JARIBHX SE 5 K&, BUATLL
F BT R AR LL R A A G R S Rt S EEIR o

8.8.2 F Scala =¥ Murmurs

Murmurs 75 55 78 28 AT © B PartialFunction 52815 328 ) receive() B BT IR
[7] i) PartialFunction & 37—, XF X Java SCHER L3 E B, {HF Scala SZHLN
SHBRL, FHLERAMT—EREF W7 Scala F4LHH murmus ( EUWﬁB{ﬁ B o

favonngIsolatedMutabllxty/scala/typadZiEnergySourcelmpl scala

class EnergySourceImpl extends TypedActor with EnergySource {
val MAXLEVEL = 106L
var level = MAXLEVEL
var usageCount = 0L
case class Replenish()

N O o o o v v e
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override def preStart() =

Scheduler.schedule(self, Replenish, 1, 1, TimeUnit.SECONDS)
override def postStop() = Scheduler.shutdown
override def receive = processMessage orElse super.receive

def processMessage : Receive = {
case Replenish =>
println{"Thread in replenish: " + Thread.currentThread.getName)
if (level < MAXLEVEL) level +=1
}

TE L A B ACAS 9, preStart() BRI HUFT postStop() BE B2 M Java R FCHS 37 BA 80 % ot S 1Y,
XEBEAEFR, B2 Replenish 7E X BLAF AL T — 1> case 2, T receive() BER T K
K EREET Scala iBIERIE MR EZ S, HIEEAM Java AT 2ME . XBEAZZHE KK
E % processMessage() BRI %{ T, FH T Scala iR 7 # 52 Bl JC 55 Xt Replenish 1 B, 33 47 & = JT
AL, BrLAWA < B3 Java SCERARAS AR L LB /AR B4k R TN ZEJR ( delegation ), HLIF &
FET X AN, RATE A LUK Replenish() MR BB MAEXHE, XHERIMRAHE
Al — 1 FRAE BT . Bboh, T processMessage() BRELHIR EE KB E, RITEET L
# H 7€ S PartialFunction[Any, Unit], 48] LLF %] —#£{f B Receive. H F Receive /&
PartialFunction[Any,Unit] #9514 (alias ), FrlL —FHILAEX S,

TEZELIACE  TIOREA SR AL, LRI EEIERT—4 Scala IRAHIIL
b it R BT

favoringlsolatedMutability/scala/typed2/EnergySourcelmpl.scala

def getUnitsAvailable() = level
def getUsageCount() = usageCount
def useEnergy(units : Long) = {
if (units > 0 && level - units >= 0) {
println("Thread in useknergy: " + Thread.currentThread.getName)
level -= units
usageCount += 1
}
}
}

BJ5, X F EnergySource #l UseEnergySource HJSEBL, FHATHEIEIE L —1 Scala A
AR AR, T LA IRE T ET AR A A9 EnergySourcelmpl, F¥MHER S
ZHT R RA AT R -

Thread in main: main

Energy units 100

Firing two requests for use energy

Fired two requests for use energy

Thread in useEnergy: akka:event-driven:dispatcher:global-2

Thread in useEnergy: akka:event-driven:dispatcher:global-2

Firing one more requests for use energy

Thread in useEnergy: akka:event-driven:dispatcher:global-3

Thread in replenish: akka:event-driven:dispatcher:global-4

Energy units 71
Usage 3
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M LBAET S, FERNDIEEA Scala LIME L Java LI HF L, BMEME
LERFDAAR ] T AR B LR, (B2 Scala MR BE LY Java A ZEA RS A2 48 SC 3L
T H A5 —

8.9 RAFEMAAEBN STM

FAE ] LUHS By AR 4r s PR B m AR A . U R X [R]85 BB 5 B 4R 43 BT LA ST i2 4T B 4
FRAES . FEIFREFREZ EEEESE B H#ITRDEGEN, AaNRAEE, HE,
A REEXT SN — BT EEN TS, U nRRITFERIRE A ENEH
YEEALTEI ., BEA2TEM, WACRTEM ST, mMkRMNMFEEEALSIA
STM X 5 M ARG ZRNEIRE, AT, REBEBKRELEMELE 6 ELUREEFRAEL
AR EMAEXENE,

AT 4.6 51 6.9 15 g LIt —AH FAEW A Account 2 [B]F5 K AY AccountService
25, AT LMEAN AT A M STM Z XM EA/E AL ERE, EX R, 77
IFIBGIOX P B XT T8 P R UL AR FR B %, BT A Account W] A — 17 8 ) A €6
B REM A AR, A KSIVET E Xt LB B K WEBGKsh R L& &3k
AR, BAER, E— N RBROEKSES, BEANACHTAFTNERESEEERT,
= BACE 75— A 6T 733 O BGRSIE R B BT A Bl A . T i stk BATH M afl STM IR
R 7 2R LB N R R ]

Akka #4t T 4B 5 R A A STM BT, #in, AT IEIE— M r E %
BAXNR, HFHEZ N AAERNFERESES D (XTX—2RNEHET, FBH
Akka FIFFBYSCRY ). BRILZ S0, BANEABAMATEMAGHES W ETRERE, R
B TE T EPIT 4 AR PR vk . B anfal i F transactor DA K tnfay phyE 25 BI4Lf 64,

8.10 {¥EH transactor

Akka transactor B{ 55 M (A 0 AR T — M Z A ENPTEREH I —1FES+
M. B2 X, transactor IT LA AN X TFFEE STM Ref X4 10 B s 28 BB 7424,
B A S RN 2Z )5, W TR E M R A E A AR, BUFENEERES
BWEFR

Transactor $2 4t T =Fp L B 74

« BRIATEOL T, Transactor fEH HCHWESPAHEBE,

* X3 normally() ¥, ZEEONE FAEMEY, HIEEIEER M7 AL BRI riksE

BIHE .

« FIFLLH BB ML 3, BMEEAE A B E S 30T,

BRI, Transactor A RATIRME T ¥ Hoth fy B BRI RATHPMEZE & B B, 04D,
transactor L2 44t T RTE MG BEF AT R RE, DUETIRATET LA A E 5 i 4 5k
TR 5 B ACHRE,
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WREMRE, BA156H Java 18— transactor, SAFHEH Scala L —iR ,

8.10.1 7 Java H1{E M transactor

A T BERSTE Java i F transactor, 3% {175 B 4% 7K UntypedTransactor 2% 3532 Bl atomically()
MR, BRIbZAh, MRBINMEEAERESPESHMMAEG, WAFESLIH coordinate() R,
TFHEELEFATH transactor REFT LI P HEIKKBIF. HEEENRITESHAIINHEER
TR

A FI, FA16EH Deposit {HE XM MEKEE, ZIHBH—1SHHF
e BT B W R] A2 2K Deposit FR o

favoringlsolatedM utabiIityljfava/transactorSlDe‘pos it.java

public class Deposit {
public final int amount;
public Deposit{final int theAmount) { amount = theAmount; }

}
BTk, BIATEE X —15 Deposit £5#) 5244818 HH @gj@ Withdraw ;

favoringlsolatedM utab;I1tyljavaltransactors/Wxthdraw java

public class Withdraw {
public fimal int amount;
public Withdraw(final int theAmount) { amount = theAmount; }

}

TR P REIEREENE, A TAGATEEWEMEIE, MURINRAEE
X—Az5 L]

favoringIsolate'dMuta"bilityljava{transaCtorsi FetChBalande.java '

public class FetchBalance {}

St AXTH, £F3%F LR B KR TE B Balance W2 — NS A H LRE KB HA
A

favoringlsolatedMutability/java/transactors/Balance.java

public class Balance {
public final int amount;
public Balance(final int theBalance) { amount = theBalance; }

}
G, BITEFTFZEE X Transfer HE, ZHEBSESHERENELE - FE Kk~
VARG5S &5 .

favoringlsolatedM utab:ilikty/ja;\ka/tfans'abtofs/Transfer;jaVa .

public class Transfer {
public final ActorRef from;
pubtic final ActorRef to;
public final int amount;

N O o o o v v e
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public Transfer(final ActorRef fromAccount,
final ActorRef toAccount, final int theAmount) {
from = fromAccount;
to = toAccount;
amount = theAmount;
}
}

TEA ] B, AccountService tranactor 2 B 3| Transfer 1§ ., 1 Account transactor Ji
2 HIRATNA € X HAE B . TEiLFEAIERE —T Account transactor E’J;&I‘Eﬁ@

favormglso!atedMutabxllty/java/transactors/Account Java :

public class Account extends UntypedTransactor {
private final Ref<Integer> balance = new Ref<Integer>(0);

public void atomically(final Object message) {
if(message instanceof Deposit) {
int amount = ((Deposit)(message)).amount;
if (amount > 0) {
balance.swap(balance.get() + amount});
System.out.printin("Received Deposit request " + amount);

}
}

if (message instanceof Withdraw) {
int amount = ((Withdraw)(message)).amount;
System.out.println("Received Withdraw request " + amount);
if (amount > 0 && balance.get() >= amount)
balance.swap(balance.get() - amount);
else {
System.out.println("...insufficient funds...");
throw new RuntimeException("Insufficient fund");
}
}

if(message instanceof FetchBalance) {
getContext().replySafe(new Balance(balance.get()));
}
}
}

Account 284k 7& H UntypedTransactor 3£ H 3 [ atomically() PE%. % REHE SE1TE
—NMEEFESFHETXHASE D, XENFESFAURARTHENSES, IREEADH
i, WaRER—MRI S, £ atomically() BRELF, WRBILEIHTE E2RAH Deposit,
RITHSHEFX N5 LB RBAHMZ G RGFE STM LB Ref W&, R ZWRR
HITH B KB A Withdraw 3 H S5 ETREK TBEEHE, R4S balance FIR L4
W, BUEMNEWmH P RE. T—EREEE, ZITPRESMEIBEESNEE. &5,
AR YCEI 7H B 2N FetchBalance, AT H T 4 BIK /' 52 47 balance M{EIR 8145 &%
BIAT, I TR RBEEA - NFSPIBITH, FLFE— transactor FXTF Ref Xt R#1T
ZWRVTRE R RN, TI{CHINEFF BRI ZE, AT Ref SR AT A REAER,
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BioE, REP T AT RS EFERIMATEFR.
F T 3 {1 % 52 Bl AccountService transactor, H: 3 E I g 5t 2 A T W 8 B AR K P
(transactor ) | MITESIRIERIEM S (55— transactor ) b RIBUGRIERME, IR TR

favoringlsolatedMutability/java/transactors/AccountService.java

public class AccountService extends UntypedTransactor {

@0verride public Set<SendTo> coordinate(final Object message) {
if(message instanceof Transfer) {
Set<SendTo> coordinations = new java.util.HashSet<SendTo>();
Transfer transfer = (Transfer) message;

coordinations.add(sendTo(transfer.to, new Deposit(transfer.amount)));
coordinations.add(sendTo(transfer.from,

new Withdraw(transfer.amount)));
return java.util.Collections.unmodifiableSet(coordinations);

}

return nobody();
}

public void atomically(final Object message) {}
1

i1 T AccountService B ME— R gh 2 M R EBGRERME, FTLATE coordinate() BREH,
MEEHSENN A RXAER S MEAREKS ., ATEAX—-BH, RINFEXAA
AR A F BT R T B AR AT, HHAIGZE S A coordinate() BRHGR
[5] 24 V& Fi 77 I, AccountService transactor I KK S G EMNHEZEES TN E 1
transactor. Ti— B4 B8 ZH, WA HH automically() LIS AMH. Hi T BER
TMEAFIMIEBEM, USRS T —1%# atomically() K%,

TR ITE — AR R AL 1R XL transactor FYZAR :

favoringlsolatedMutability/java/transactors/UseAccountService.java

public class UseAccountService {
public static void printBalance(
final String accountName, final ActorRef account) {

Balance balance =
(Balance) (account.sendRequestReply(new FetchBalance()));
System.out.println(accountName + " balance is " + balance.amount);

}

public static void main(final String[] args)
throws InterruptedException {
final ActorRef accountl = Actors.actor0f(Account.class).start();
final ActorRef account2 = Actors.actorOf(Account.class).start();
final ActorRef accountService =
Actors.actorOf(AccountService.class).start();

accountl.sendOneWay(new Deposit(1060));
account2.sendOneWay (new Deposit(1600));
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Thread. sleep(1000) ;

printBalance("Accountl", accountl);
printBalance("Account2", account2);

System.out.println("Let's transfer $20... should succeed");
accountService.sendOneWay(new Transfer(accountl, account2, 20)):

Thread.sleep(1000);

printBalance("Accountl", accountl);
printBalance("Account2", account2);

System.out.println("“Let's transfer $2000... should not succeed");
accountService.sendOneWay(new Transfer(accountl, account2, 2000));

Thread.sleep(6000);

printBalance("Accountl", accountl);
printBalance("Account2", account2);

Actors.registry().shutdownAll();
}
}

R EME R T E, f R transactor SERR R H 4 K S8, ERKATH— 42
KIS (40 new Deposit(1000) ) %445 transactor, WIZIEEK S [ kS — I HE
Ho BEAh, FATHLAT LU A B akka.transactor.Coordinated SC 3L B3 #E & ( #ian,
new Coordinated(new Deposit(1000)) ) M A ERMBERITACHWIHEES ., HEAGH, BF
HATRA B A RER, FTLFEPIT T — 2 212 AR A TER 246 A — SO 3E I LI e 3305 B2 b 30
RERS B SE o XDl Ay UM 8 55 B A AT 3 2 IO [ V4R 3 T T, Rt i 3% 1 A
B 5 B 9T Bl ol 250 P WL ER B 25 45 PRA T HORIER

HATEMK transactor (1M 2RI ESE 2 )5, EHS 435, HbihiEER
MISE R TR] 2 2 3 55 At it o] ( FTHCE ). BRI ARRD 0 %y 45 B 0N T s .

Received Deposit request 1000
Received Deposit request 1000
Accountl balance is 1000

Account2 balance is 1060

Let's transfer $20... should succeed
Received Deposit request 20

Received Withdraw request 20
Accountl balance is 980

Account2 balance is 1020

Let's transfer $2000... should not succeed
Received Withdraw request 2000
...insufficient funds...

Received Deposit request 2000
Accountl balance is 980

Account2 balance is 1620

MR BRATAT B D), B U BT AR S — Y I B VR AR T Mo 4 52 18
D56 U e M A U ol T 58 0 F U 2 BT R AT 26 M T DL AR SR T4 0 77
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FOL BRI 52 18 (o TR RBGH SR R R RATHY, B AFRAT M A th 45 3R T & B B
JG — W I BRAE AT P R AT BE BRI AR A — 4% ), (HRFCPRABA B, Wi S
TEBRAE R I 1R . i Ja P AR MG R RN 8 IR IR M7 B8 R 7= A A B
WEF, PN BRBUOURE 25 K Z FTHRE .

8.10.2 ¥t Scala f{#E A transactor

AT 7E Java Ff [ transactor, FRA17F E 4k /K Transactor 283+ 5L Bl H: atomically() Bi%k.
MARBATHEEE S PO HMAG, MEATFEILI coordinate() M, T RENLSHK
EHEEIRBIM Java BiEAL Scala, BHAERITE RN —EE BEWE L HFBRATF, TR,
DX EEH B2 H Scala 1Y case JELHLRFAEH ik

favoringlsolatedMutability/scala/transactors/Messages.scala

case class Deposit(val amount : Int)
case class Withdraw(val amount : Int)
case class FetchBalance()

case class Balance(val amount : Int)

case class Transfer(val from : ActorRef, val to : ActorRef, val amount : Int)

Tk, RANTFE Account transactor ¥, Scala FEPH R, XBEBAIAT LAGEAH
P DL AR R Ab B b T A = FE AL,

favoringlsolatedMutability/scala/transactors/Account.scala

class Account extends Transactor {
val balance = Ref(0)

def atomically = {
case Deposit(amount) =>
if (amount > 0) {
balance.swap(balance.get() + amount)
println("Received Deposit request " + amount)

}

case Withdraw(amount) =>
println("Received Withdraw request " + amount)
if (amount > 0 && balance.get() >= amount)
balance.swap(balance.get() - amount)

else {

println("...insufficient funds...")

throw new RuntimeException("Insufficient fund")
}

case FetchBalance =>
self.replySafe(Balance(balance.get()))
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LR AT]— 2 3 BH%F AccountService transactor, X B TR ¥ atomically() p& %%
B%5, [FIRRAIFE coordinate() BTG E THIEX R A EES SR ESMITIREL, 5
Java JREVAIEAHLL, Scala X1 SR IGTE B TS 0E NI .

favoringlsolatedMutability/scala/transactors/AccountService.scala

class AccountService extends Transactor {

override def coordinate = {
case Transfer(from, to, amount) =>
sendTo(to -> Deposit(amount), from -> Withdraw({amount))

}

def atomically = { case message => }
}

wJa, BATHTE AR R R I X 2 transactor HIIE TS -

favoringlsolatedMutability/scala/transactors/UseAccountService.scala

object UseAccountService {

def printBalance(accountName : String, account : ActorRef) = {
(account !! FetchBalance) match {
case 5Some(Balance(amount)) =>
println(accountName + " balance is " + amount)
case None =>
printin("Error getting balance for " + accountName)
}
}

def main(args : Array[String]) = { .
val accountl = Actor.actor0f[Account].start()
val account2 = Actor.actorOf[Account].start()
val accountService = Actor.actorOf[AccountService] .start()

accountl ! Deposit(1000)
account2 ! Deposit(1000)

Thread.sleep(1000)
printBalance("Accountl", accountl)
printBalance("Account2", account2)

printin(“Let's transfer $20... should succeed")
accountService ! Transfer(accountl, account2, 20)

Thread.sleep(1000)

printBalance("Accountl", accountl)
printBalance("Account2", account2)

println(“Let's transfer $2000... should not succeed")
accountService ! Transfer(accountl, account2, 2000)

Thread.sleep(6000)
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printBalance("Accountl”, accountl)
printBalance("Account2", account2)

Actors.registry.shutdownAll
}
}

EAR [ RACTS R Java BRASKT AR M B %, (RFEX BERAITERIIET Scala Figk
T R, E T M AR S R ERATAT LIE S, Scala URBIHTT A Java IR A
Esee .

Received Deposit request 1000
Received Deposit request 1060
Accountl balance is 1000

Account2 balance is 1000

Let's transfer $20... should succeed
Received Deposit request 20

Received Withdraw request 20
Accountl balance is 980

Account2 balance is 1020

Let's transfer $2000... should not succeed
Received Deposit request 2000
Received Withdraw request 2000
...insufficient funds...

Accountl balance is 980

Account2 balance is 1020

8.10.3 {#H transactor

it FEE ARG, A1 T WAFE Java il Scala /323 transactor, Transactor £
4015 STM BHE S T—5, FHEHE MM ETRAZAN -3, 5 STM HERSR
HAM, transactor JE% T AR E WRIEH A B MHRF . BEKLT, MRESM
6 A TR TE 2 AICE LUME th EeE . W transactor RSB IEH T

8.11 AMAKBULAE

THRATEE 8.7 Hh T B IR, RELA G RWRET & HX R NPT A
AR T F R R R R R R, XA BT ROV BB TR Ty
T8, BT LT M RBOR A, LR A AT RR ML, BRLA, A
S g PR b, ARHEEEA MG, RITTRSERD FEAXRLHWAC, RMS5E
W AR R, KA A AN RS A BT BRI R S SR TheER), TH
R fd PR A EAEL A 8 ( coordinating typed actor ) JRMEHEIX AR

Akka FFBHRRATHIAL T ¥ — A8 R B M A Bl — AR R LA B NE R, &
A7 L 5 B b — 45355 9 Coordinated AT AR R B9 1 1 REHHATHRICRITT o 2B T ARBIZE
AR R RSB TE — AR E S, TR BRI 28 R B0R 2  #E —1 coordinate()
HRECR, AT F—SREZRT, R (BRIMVENT ) SEMRA RBER SR EE
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AT RA RS, IR RAE void A BB Coordinated FEBHATIRIC, X2
K void BRECEEBHRE A B M, JF A XMERTUB 5R(FE S, TREEERH void i
BREUN S BE BN I BLEE VA T, P LUK S8 R0 Kk 2 58 H B fT I R H &+,

AR AT K EHT LI FRATYE 76 8.10 5 BT 1R £ W 40 3 R BihE

8.11.1 # Java RERBRMARUAE

ATHAREAE, BNEEES XD/ SZWME, LB AI]% M Account Fl
AccountService X BT -2 AR 193 O B AT

favoringlsolatedMutability/java/coordtyped/Account.java

public interface Account {
int getBalance();
@Coordinated void deposit(final int amount);
@Coordinated void withdraw{final int amount);

}

favoringlsolatedMutability/java/coordtyped/AccountService java

public interface AccountService {
void transfer(final Account from, final Account to, final int amount);

}

FE Account 4% L+, ME— HLECRE I 3 4> mk 2 L FT148 O BR$08R I @Coordinated H: /i
HEAT AR S, B BARIE, BAOTFEHA T X SR BT UAER B BMES BT, Wi
DMABIFAMEMES Yh, SHAEMEZ, 1T AccountService I SIS HATH
FEHFE S, FrLL AccountService I 1T s 3B A HATHRIT

favoringlsolatedMutability/java/coordtyped/Accountimpl.java

public class AccountImpl extends TypedActor implements Account {
private final Ref<Integer> balance = new Ref<Integer>(0);

public int getBalance() { return balance.get(): }

public void deposit(final int amount) {
if (amount > 0) {
balance.swap(balance.get() + amount);
System.out.println("Received Deposit request " + amount);
}
}

public void withdraw(final int amount) {
System.out.println(“Received Withdraw request " + amount);
if (amount > @ &% balance.get() >= amount)
balance.swap(balance.get() - amount);
else {
System.out.println("...insufficient funds...");
throw new RuntimeException("Insufficient fund"):
}
}
}
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i 5t 4 7K TypedActor, FfT# AccountImpl 7 8 —4 . X BB ATEA A
BRgA L, TR TS STM 51/ (Ref), 4h, BAREMNEHA BEMEXHESF
HORRS , (A B T Accountlmpl 24368 I ¥ 2 Hl @Coordinated #Ritid Yy, BrRLiZdE
b B R BB AT IE— B S, 7E deposit() BH, AR SH amount A{E AT 0, il
deposit() B HCK 7 37 1 amount H{E BB H S AT, MR, IR 2MFTRE balance
H 18 F 2 # amount, M| withdraw() 26 %0 3t 2 78 24 A 4% 8 P 9k 2% amount §{H. 7 W,
withdraw() BEG&MH— 78 .% DA B BT R SR A BUTR I, TR IATBA X
BRI EES, WElkaBiiEaSnRIAES &, MEZKNER T, RITFEYT
?ﬁ*ﬂﬂi?)\ﬁf’ﬁﬁﬂiﬁﬁ @~4$% W, BT R R IR ATEE — 4 AccountServicelmpl Xt

AR HATE

favoringIsolatedl\/lutability/java/coordtypédlAccounfServicelmpl.jav‘fa

public class AccountServiceImpl
extends TypedActor implements AccountService {

public void transfer(
final Account from, final Account to, final int amount) {

coordinate(true, new Atomically() {

public void atomically() {
to.deposit(amount);
from.withdraw(amount);

}
1
}
}

75 b B ERRS R, transfer() BREURIE TAEBGRERVE AR R —F S P8, FELEES
e BT B4R AR B A2 25 4F Atomically 3 F Y A 5 B4 atomically() B, i M akka.transactor.
Coordination 2 #A8] A B coordinate() B E ¥ LA T 45 1978 3B 1T atomically() BEPHY
R, HE S true WIEFREFE/R coordinate() BEEHFHESZM (BIIBEE ) Z
EARERIE . A5 RO AR LR (&%) B, L coordinate() FREX

HELHELFEBRM, MASHEX S RBHER MR,

BT et 2 al g B A R E 2 Ah, i A s 3 Ak A A M ARAED S5 A R E X R
HOIRAD B R BT A WRE . TEQIE X Zmt, FRATHA (A new BRAERF, MRGEAT —
Tk TR R TAE, B FRTR:

favoringIsolatedMutability/java/coordtyped/UseAccountSefvice;javak -

public class UseAccountService {

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

final Account accountl =
TypedActor.newInstance(Account.class, AccountImpl.class);
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final Account account2 =
TypedActor.newInstance(Account.class, AccountImpl.class);

final AccountService accountService =
TypedActor.newInstance(AccountService.class, AccountServiceImpl.class):

accountl.deposit(1000);
account2.deposit(1000);

System.out.println("Accountl balance is " + accountl.getBalance());
System.out.println("Account2 balance is " + account2.getBalance());

System.out.println("Let's transfer $20... should succeed"):
accountService. transfer(accountl, account2, 20);
Thread.sleep(1000);

System.out.println("Accountl balance is " + accountl.getBalance());
System.out.println("Account2 balance is " + account2.getBalance());

System.out.println("Let's transfer $2000... should not succeed");
accountService.transfer(accountl, account2, 2000);

Thread.sleep(6000);

System.out.println("Accountl balance is " + accountl.getBalance());
System.out.println("Account2 balance is " + account2.getBalance());

Actors.registry().shutdownAll();
}
}

LAREATHERATZA/E 8.10 W Fi AR R B2 AR . HH 45 B AR .

Received Deposit request 10060
Accountl balance is 1000

Received Deposit request 1080
Account2 balance is 10660

Let's transfer $20... should succeed
Received Deposit request 20

Received Withdraw request 20
Accountl balance is 980

Account2 balance is 1020

Let's transfer $2000... should not succeed
Received Deposit request 2600
Received Withdraw request 2600
...insufficient funds...

Accountl balance is 980

Account2 balance is 1020

Ewﬁm%%ﬁ%%#,ﬁﬂ%ﬂkﬁ@ﬁ$%%$%ﬁ5Hmwmnm$%ﬁ$%%
HAH, B — RIS KB 5 BT P A B TR A T I R B3,

8.11.2 % Scala HERRAMEB K HEE
T HEAEFRNTR L3R Java BAS R GRS BAIE AR, Scala, 7E Scala 5, BRATA KA trait %
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REERLD, TXdE AR S 7RSI mAHE— AR

favoring!sotatedMutabii‘ity/sbaifafcéofdty‘pe-dlAcbouht;{s@ftéf i

trait Account {
def getBalance() : Int
@Coordinated def deposit(amount : Int) : Unit
@Coordinated def withdraw(amount : Int) : Unit

}

favoringlsclatedMutability/:sc'ata/coordtyped[l&ccﬁgﬁt}s;é' vice.scal

trait AccountService {
def transfer(from : Account, to : Account, amount : Int) : Unit

}
Account trait FISZELE M Java fRAS BT3R89 :

favoringIsoEatedMutabilitylséal’a/céb‘r&tkykpédlACCbuhfi‘rﬁﬁlg.%ééé: k

class AccountImpl extends TypedActor with Account {
val balance = Ref(0)

def getBalance() = balance.get()

def deposit(amount : Int) = {
if (amount > 0) {
balance.swap(balance.get() + amount)
println("Received Deposit request " + amount)
}
}

def withdraw(amount : Int) = {
printin("Received Withdraw request " + amount)
if (amount > 0 && balance.get() >= amount)
balance.swap(balance.get() - amount)

else {
printin("...insufficient funds...")
throw new RuntimeException("Insufficient fund")
}
}

}
[Al¥E, AccountService trait #9SZEIt M Java AL B IR EIA] .

favoringlsolatedMutability/scala/coordtyped/AccountSery

class AccountServiceImpl extends TypedActor with AccountService {
def transfer(from : Account, to : Account, amount : Int) = {
coordinate {
to.deposit (amount)
from.withdraw(amount)
}
}
}

fE Scala IRAKIRBIH, LT HF5FHBERITH) coordinate() o XA A7 X HLAE
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Java JRERIE THHEZ ., BRIAEHRT, coordinate() T BELHFHES MITRE (KM
B) ZIEARRE, R, b FESFHENREOARAR S (£%) BEEE, FF
LA coordinate() BRE HE.LFHF BB R, A HE R FREE RBLE SR, Wk,
FATE AT LA A3 — AN TS5, coordinate(wait=false), 3% 1 coordinate() o %R
HEFRESZR.

BE, BATEFE— MR AR a2 45 .

favoringIsolatedMutab’ility/scala:/coy‘ordtypéd/Us,eAccou‘ntSeNi‘g:é{s@:aﬂ{é‘i .

object UseAccountService {

def main(args : Array[String]l) = {

val accountl =

TypedActor.newInstance(classOf[Account], classOf[AccountImpl])
val account2 =

TypedActor.newInstance(classOf[Account], classOf [AccountImpl])
val accountService =

TypedActor.newlnstance(

classOf[AccountService], classOf[AccountServiceImpl])

accountl.deposit(1000)
account2.deposit(1000)

printin(“"Accountl balance is " + accountl.getBalance())
println("Account2 balance is " + account2.getBalance())

printin("Let's transfer $20... should succeed")
accountService.transfer(accountil, account2, 20)
Thread.sleep(1000)

println(“Accountl balance is " + accountl.getBalance())
println(“Account2 balance is " + account2.getBalance())

println("Let’s transfer $2000... should not succeed")
accountService.transfer(accountl, account2, 2000)

Thread.sleep(6000)

println("Accountl balance is " + accountl.getBalance())
println(“Account2 balance is " + account2.getBalance())

Actors.registry.shutdownAll
}
}

IEAREAT A I 69 %t 25 R BB B AR R, Scala SCHURA KT X5 Java JRA 58 4
FHIA -

Received Deposit request 1000
Received Deposit request 1000
Accountl balance is 1600
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Account2 balance is 1000

Let's transfer $20... should succeed
Received Deposit request 20

Received Withdraw request 20
Accountl balance is 980

Account2 balance is 1620

Let's transfer $200@... should not succeed
Received Deposit request 2000
Received Withdraw request 20600
...insufficient funds...

Accountl balance is 980

Account?2 balance is 1020

8.12 ZiERme

BZEHARNFENLTAGHE TR, FiffAGREEFP RIS TR—IVM ##E
Hr, (EFEBRSZAETE, B—EBA T & E AN M 6N %R TE Erlang HHARRERA TR E
= AN T S W% S T7E BT T B R s AR R FOK LR TR B . R
f— & &, Scala FT Akka [RIEFRET T X PIHFERIT K.

fE Akka 7, ERRARtA60 F 5 R N A AR AL MM, MR X BE T RATA
fTiE fa e, Akka 7EEJE{E T JBoss Netty 1 Google Protocol Buffers ok 5L Bl 2 #fE
SAH T B oA AT, R S RERL R, BAERAGHT T ERNFIMLEEMT
P AT B BB 8, Akka B4 T AR A D B IR A O ZORELE B . SmH
2N EMKR/N, REEESHEFL, XEEEEBRFE T LIS Akka H# B3
R4, RHT RN, TEASERRE RO R ERBARE,

BT EBY GG, BTARMAG, RIFEXMNAAHETERUEEAES -1
&5 ID ghsEinsk, WM& PR eE s R B TR iR e B A A, EXREMZ)E,
g Pk ET LB T ID . EHLE R O EORA M KTERT . KRAAEKIEREE L
BB G LREEHA, BR ESRAA AN T EARRLL,

FTHEiHIT— Rk ERABHE T, TEREYE-NMRAEFTHER, AR
S LA SR, T FAREAZ . RAMAE. CPUMHRSARAKTHEAZHHERX
M, Bz sh, BaTENLE &AL T A A, FRATAT LGB I E IR R AR
HEHE AT SR ARE B A BT B SRR R T LA — BB WS R, A AR AR — R AR P AT LASE 3
M ST R HLEE Pk (s AR RERBES T, TEAILRI—ERE—TE,

#4714 Monitor fA AR FRHBMN SN EBEE M IRERHWRERFR . BETH VALK
% PRl L A7 o2 fT B A Monitor KX —1F B, HEAHH, LREPHESRMBEER
Gi {5 BAr1EJLA B HE & 2% 45 Monitor,

FE TR ITSEM Monitor RTFHEA T, ZABHRES MR ME RS ZXLNZTRE
fafa:
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favoringlsolatedMutability/java/remote/monitor/Monitor.java L

public class Monitor extendé UntypedActor {
public void onReceive(Object message) {
System.out.println(message);

}

public static void main(final String[] args) {
Actors.remote().start("localhost", 8000)
.register("system-monitor", Actors.actorOf(Monitor.class));

System.out.println("Press key to stop");
System.console().readlLine();
Actors.registry().shutdownAll();
Actors.remote().shutdown();
}
}

7 EEAES, RIMBERACHTESUEBRANAASITE, RITYEKT
UntypedActor 3528 T H onReceive() %, RFEMNTE, RATET LUK BRI EIEICE
ERA—NHREN., BREEENER. B TENHELXERIERLEFETEN
SRR A EREHTE, BT BRI R R R B TEN R R .

£ main() EEF, RITELCABEHENZMROSEIT —NEBRES . BEERIN
Pl “system-monitor” g ID ¥ H i o nlim AR V5 (] 4 f €. 2475 B oL P M ¥ AR 45 B B,
WATHA T B RMNK I EER SRR, UL ERERS FFHETAE, TEE
IERIE — T & P imifag:

favoringlsolatedMutability/java/remote/ client/Client java o

public class Client {
public static void main(final String[l args) {
ActorRef systemMonitor = remote().actorFor(
"system-monitor", "localhost", 8000);

systemMonitor.sendOneWay("Cores: " +
Runtime.getRuntime().availableProcessors());
systemMonitor.sendOneWay("Total Space: " +
new File("/").getTotalSpace());
systemMonitor.sendOneWay("Free Space: " +
new File("/").getFreeSpace());

}
}

KT RERAR, FrnEEEWRREEERAAKN D, FNAMKDS,
— B &3 ActorRef T F, RITHATLUKRAEGEE (G HARNEFFSE ) EdHEERE
BN ERS

THFITARAGSITE D, RE—TMEOFRESUERS, REES—AFHOT
REhE P, BRETEFWEBTFZE, BERSHRSEKBINHEEITOH®X, BN
U FFR
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Press key to stop

Cores: 2

Total Space: 499763888128
Free Space: 141636308992

A T {8 Monitor FIZ 5 ¥ B9 4URS BE 5 i 4 I ANIB AT, BATHESIAIL BN jar 3C
4. akka-remote-1.1.2.jar, protobuf-java-2.3.0.jar, netty-3.2.3.Final.jar #1 commons-io-2.0.1 jar,

WAERIERACSH TUENBRRTER. TLRACHERGRS, RIEETFE
PRIERTA 4 B A RAT R (HATFSMER ) 3t BA A EESUEMILET RS,

8.13 ETHABRAENBRME

AT AORKRBRERT R A RENERE, BREEAEERSR LERFE &
Rl o

BT R T EOR AT R M RLE AR ), BT LA A R AN T AR IR S B,
HATR DA TRGBIEE EMERTER, FBTENEHIBEBL LM EH R HE
R ABASZ A EERNERE LS, B FRHB LRERA X RBI M LIRHBIRI A
SHERHENAR R, RUETHE A2 MR B HE RS ROTREF 5RE AL,

FAOHES B RPIBITH, B R LOE S %3 SR HEATUME., BREAGKHE
SMRMAEATREF B A GRIL, — PN HETAC TS — ESRHFIE LR PMEHE
B, T L9 BT BBty T AR H % B F AR IO AGE Tk iRk . Bk, ROTHE
FEGAD A EANEE, AT MAFEBRNAHER, HEHERYBABAIRLER
RIRI A,

BRI RE N MEILAASEREN TR ER, WA A ARG ASTS. RITLM
FERITEEEMAR, URACEIMESBST RASBASLERAE, SR, RIIMZX
{67 P R I SR AR UE AR P72 by T UM R 35 vh A 5 A 0 20 T ST 1k . 177 5 S8 A £ £ 78 PR #)
o

A — R AR E— M EIER, Bl e 2 s 1E 1 Bk 218 R A N7 5 R 725 5 T
B, fEAANTEENTAEE, X FIRE EREEEMEST S, XMBETRERE
RPN RE, BrARABAF 2 RS B Bk B R F . 1Sk, RATE
LGB BT R A RRFFRE” RERTE AR Bk M A A SR

HAEFARNARFEHESAETACHRE I, RATERFRIINES O B4
BENMEHHEMI N TESFHHTESZAARALBXERNHFRT, EHAACAHREE
B (BANRTFAES Z AT BEPERLESE FEFITFEELE R~ RIE (quorum)
RARAATOME, MERETAANEERERNGERN, M FXERE, RITTUZR
FE 2T A RBLEL S Al F AR ALR B s T M IR E AR T

8.14 Inhg
AERBERN, HiEETEENEBRAITZH,
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WAARNEYT, BT EEMACA T RE:

o BRAR T FE B AT AR P B (3 1T

« MIRA ETHER T [R5 (Al

 ROCTEBEREEHEE, ERRGRE T ARE ARSI AR FFIEE

- YRR R, FIRE TAOELBRLBN, BrLAFRATAT LR 7 (8 3 2R ok Xt

HATEHE

« RFRMNEXHE, EFFdt 0 e s 3R EERA (78 Akka H1),

s AR EL 5 RERE M O ZAEEME,

BRAGAHBRNMBHR T —ME KK MEEE, HZERER LT mJIA —LRE. 5
m, WMRBAEMSER A TEOTHNEREA B, WAERF R 7EMA GRS
MW ERR ., o, RITEFERIEHBHWATENE, X—QAERAESE SR
BHLNEE,

5 9 BRI A 7E & IVM SCRAIE S P EFMA 6
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g£O=E
£ Groovy. Java. JRuby #] Scala
P{EFEREAE

TERTEAET o, BRITEI THOHBESHER AL, RZERITEE S e — L5
TR VMBS i iR T A G NERBRER

HERMNBAMEZET T, Elang ) ZHEHTHEEETHABKNHBEEA ; T Scala
W% —F Erlang XA MBERI S| A S ERE N i €0 6] 5815 24 70 ; Clojure MR EiE XM,
Rich Hickey 7£ http://clojure.org/state#actors 1 4R T H B i, {H Clojure ¥ —F F R 3t
EAALEMENTLARL, o HEFEHICE (agent), RIVEEMRF 1 Pitie s
Clojure fCHA LI E .

AR Akka F T LU 7E Groovy H, HARZE B WRITKE S Groovy BEEFE
R M I RIE GPars KB Akka o, BRICLZAN, A ZERIAT A PER I 78 K At
JIVM B E ] Akka fifh,

HAGERHEEE LEUFBRMAARKFE, TiEEEESRIICOH RS EAE,
FEHEEFT D, X I B RGRELITF HBS LM m. 1o, BRRESEI/NY
PRI BB — /N A T, {H R X ] N T B 208 A 15 B L B)5X — 22 AR LR R /N3
—H¥.

TEFRA TR, RAT LUK E N E P ERINBIGRES Fil, HALR R 4
B I AT

9.1 7 Groovy H{E [ GPars 12t A @ LI

1E Groovy ', EATHBREF AT AR RAIRMAE,

Fan, FRATET LLE i 4k & Akka B9 UntypedActor 3 32 B Akka £ @, ) ER 4% 7& 1 Hfth
IVM BB ERE, BB EERAMmTHft, RITAFEEEETS UntypedActor Y
onReceive() FREUMAT T o FEIZREHF, WATOT LA ZE 15 BRBIEATH WI1E. Bt
Sb, BALEAT LAE AL T Java A EIESE, (BRAARZS, RITEMEH -5 Groovy
HEHEEI B I R I FE GPars,

GPars 2— 1Ml Java R E WK E, B RBHBESTTH EHEHREHF AT Groovy Hl
Java, ZISPEFFH Java BYHERER Groovy ZEAABSH S e, FHREM/T XBWE H
hig, F. IFREBAEME. fork/join, OB, BERULAA, BREBERLSITE GPars
B2y, (R GPar MR NIRER I SCBLH AT BT 2 033 g — 26753
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Bl MRMETHELE X GPars 5 E, HSI8 GPars HIEFBI SRS,

HSE, GPars HEIMAGARTRIEMEEN . TS EIE N FER AR . 4T
BAEMZ R AT —MRBET R, HERERN SR X, GPars 2T
EMAENME RSO, I AVFRATE MRRRRR N WA FRESHHTIRE, W, F
WEAT T RSB BIARRE , GPars BIER A f (0 0 API Rt 2 A6 24 45

9.1.1 flEftE

7E GPars 1, K ATAT LA3H i3 4% /& DefaultActor 2S 55 {4 84538 — M RS B 248 Actors 3
B actor() RREGX BIRN 7 kA1 A WRARTELH— B BB, BRI
ERGE . MR ST BB 8 AR Bk B BB A Actor REHAEEL, WRAIRIZCR
H4E7& DefaultActor 28 7 B 503,

FEERRE, RIFELRSAE, REFEERNEAL, MR I E 7 f R 3 >
AL H R 308 B AT 20 SBR S B %, FEiERAT/EH DefaultActor Kelg—
MAE, BEEFHE actor() MBOR SERURIEE T BE

T TETHAT TR A A A 50 1 BT B R BEUL String 2R AITH B IR R B BT B
B SRR, £ FEMRBREATRITELSES, N T EHX—IHAERRA TR T
DefaultActor KIF LB T H act() M. KEBA S T —NY BIEFF, BIiE i 8 A TG BR G 2R
# loop() BB react() BRI ILWCRIAL RN B . MM T3 react() BREAT, %A (o ¥4
PRLZEFF2c ) BT BRI EF AL . T 247 1% 8 B ik e LMK L E D RERPITR
1124 react() ARBUFT R BRI, — H react() H BB B HFT 22 5 | KRV TR TS BT
loop() BR¥K, FFIFIRTIS A B RIGA Y BLHEAFIE, 7EAph, FAT R 147 B b ST B i 3]
ROTH B S Al 3% B AR RS B AT EN 3k

polygtotActor,s/gro'ovy/cregtelcreatertor.;grbovy -

class HollywoodActor extends DefaultActor {
def name

public HollywoodActor(actorName) { name = actorName }

void act() {
loop {
react { role ->
println “"$name playing the role $role"
println "$name runs in ${Thread.currentThread()}"
}
}
}
}

BUEA GBI 75 ) B 3 2 S0 B M RS2 AR ME-REEENE, B
LORREZ BRI~ T H start) B8, FEiERAITEOIE ot
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188 By RAFHEHLBREY

polyglotActors/groovy/create/createActor.groovy

depp = new HollywoodActoer("Johnny Depp").start()
hanks = new HollywoodActor("Tom Hanks").start()

FERIEES R, XFEA AR UIFRBEBOEE T . THRIERITE YL send() p
BoarslmeEiEE—TMER:

; polyglotActprs/groovyicreate/createActor.groovy

depp.send{"Wonka"}
hanks.send("Lovell")

% T 5000 Java MR BT IR VA BT 2 50, RATHR AT UG EBBRAEN < REHEHEB.
5 5 R BT TS, JRATIE T A B T B B A X RIR T, KT IR A

polyglotActors/groovy/create/createActor.groovy

depp << "Sparrow"
hanks "Gump"

BRI T, G E BB TSP P4 (daemon threads ) ML, FFLLHE main H%K
e T A FO R o BB AT S T BRI £ €50 P A 1 LU RE S LR B
AR R, BT AR A7 B AE main() 5 CSE FEAL A JE B 45 S P AT LA LB e
WY join() 3L, fEMEFIE—MITER, join) MESS/MAKE, HTRIAAMA
.1 terminate() BB, FTLAfA GRS XN T, HEH TR join() MBI BE T
ST, BTRAS join() MRS 2 /5 “ELR RN 2o bt L BEIRAS I

polyglotActors/groovy/create/createActor.groovy

[depp, hanks]*.join(1, java.util.concurrent.TimeUnit.SECONDS)

N T BT SRR GRS, RA1BEEFT groovy I GPars i) JAR #JNIE] classpath .

roovy -classpath $GPARS_HOME/gpars-0.11.jar createActor.groovy

£ R B A HollywoodActor KIS fE £ 7EHUEI Y B 2 S5 H R A 1A MR MR A
WA (AL TIRENANAR, —FHE). BAWMAARIERBTN, HES
Motk RN A, MFRREMAELY, KEGESHEARNLRRE
T DLEA R T B IR, SR, IR BRIFNERBGE T 3 RBAE N IAT
iR, BT LA OB AT X B R AR, FRATT Y 25 SR b LA B 1Y R BRI
TR S A e R, A MR, ERKBEREIR, RABAMEDIF A F K AL
BITEAN R AN B B T HIR R, JF B — A E7ELESE — MHB M
e bl B T AR AR

ohnny Depp playing the role Wonka

ohnny Depp runs in Thread[Actor Thread 3,5,main]
om Hanks playing the role Lovell

om Hanks runs in Thread[Actor Thread 3,5,main]
om Hanks playing the role Gump
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om Hanks runs in Thread{Actor Thread 2,5,main]
ohnny Depp playing the role Sparrow
ohnny Depp runs in Thread[Actor Thread 3,5,main]

MRBELSAALULRER (EEAGEEILET) WFFORGHEBEE, BITTUEH
loop() %, HATEM EFIFR, TANRAHES A AR E B IEIER HiZ17A BRREHERIF
PG 200, WFRATAT LA A — 242 i B8 7 3R 1 loop() sREAAEFR, B, FATATLL
{8 7] loop(count) {} K HATHRIIE AL EHE ; A RRNTBESE SIEIRE R, WaT
LIA# F loop({->expression}), X R AR E, HE expression HIEH N true WA A2
AWEEHAE B ERE, o, RAOTEET R — KRB (closure) F#
HEAOGHLIEZERA, BERSATXETENOTFHEIEANR.

T ELEFR AT Actors 281 act() RECERIE— A M, FEAFT, RITESEA act()
BRBOTHE BB BN M EERATE. L —PRfh, BIMEHET RA#HE
— RS AL loop() BR%K, HoHiH BARER) F BB B RAE react) MBI PLIK ., WAL
Bilrh, FATEAE W RS ERRA W loop() ¥, HHFE—-NSHEETUR—EMAFK
Ar PR T, XERITYHBME R 3, DkEmA QT LI 3 NME BRGNS
W HANBEANRSH, HER—MUBE (URBEHEMERAR ), HAaMgR
HA A X B AR A R B 3T T

polyglotActors/groovy/create/loop3.groovy

depp = Actors.actor {
loop(3, { println "Done acting" }) {
react { println "Johnny Depp playing the role $it" }
}
}

BT loop() EREUR— 13400 3, i@ REREOR b 3 MEE . TEENZER
HRE 4 NHEIFMEHATH

polyglotActors/groovy/create/loop3.groovy

depp << "Sparrow"

depp << "Wonka"

depp << "Scissorhands"
depp << "Cesar"

depp.join(1l, java.util.concurrent.TimeUnit.SECONDS)
BT LRRAEHATRIL, depp AEHAB T = MEBZERER T, MU
RSN &80y

Johnny Depp playing the role Sparrow
Johnny Depp playing the role Wonka
Johnny Depp playing the role Scissorhands
Done acting

Wl EEE RG], RATT M T GPars TERIE M A FH BB M BER T EMREE, T
EiEIAIREF GPars 72X 8] 16 B 45556 7 H A LI 6E .

N O o o o v v e



http://www.ckook.com
http://www.ckook.com
http://www.ckook.com

190 Bwdy A FHEIFLRY

9.1.2 REFBYLER

B T 4R A B 1 B TS B BE T 2 A, GPars 75 37 H5 & 36 T 12 B WO L B4 LT A £ 3
(S, F] AT DUE i B R O Rl R — AR, W A AT R A S B B 2 K R B
sendAndWait(), B4 AT L) B A2 X 98 18 58 i 3E B 2E s 3K sendAndContinue(), PR
CANEARAE RIS, R R B kA R AP AL, EFH B R B T IR AR A 5 5
EMAAEITHE B EIFERFTEITRIMIN

S T RETE 7 (E #0250 B R 3 7 R 3 W R EHE , Actor R4 T — MRITEH) sender B
HATAT LAE L VAT sender ) send() BEBOR KR MBI AR, RAMRTITEAFHR:

polyglotActors/groovy/create/fortune.groovy

fortuneTeller = Actors.actor {
loop {
react { name ->
sender.send("$name, you have a bright future")
}
}
}

6 F R FIACES o, fortuneTeller A A 9 E ENRER WA ~TRHAME N &
&, RIGEE — P REEMNEGER, NZAOWHPAERE, BIEHEEREAMT
sendAndWait() 77 B 5 E A 4 &% ARG B X HFRpm L4521

polyglotActors/groovy/create/fortune.groovy

message = fortuneTeller.sendAndWait("Joe", 1, TimeUnit.SECONDS)
printin message

B sendAndWait() B HBRE Y, HEIRRITEE RERXZHEEMIEL
RER A BEEAT T o N T HBIX — B, FRATET LAGEAHEBHZE H) sendAndContinue() B
CRMEEEANE, AEEFENE, E-RKEERTEZRHEAZE, RITFEEHRA
CountDownLatch A% B 2R T H R SR TR FIE, SREI— M REIHE, BAT
DI R BB — . MRy 0 MR, BIEORE B A TH B R R
Bk, HATFHEAESRN M ESBRRTT gEET T . MRAELEHAITRERE 0
wymHEt A T, MIRTTSHHE await() sREKIR B {E R THE N AL B :

polyglotActors/groovy/create/fortune.groovy

latch = new CountDownLatch(2)

fortuneTeller.sendAndContinue("Bob") { println it; latch.countDown() }
fortuneTeller.sendAndContinue("Fred") { println it; latch.countDown() }

println “Bob and Fred are keeping their fingers crossed"

if (!latch.await(1l, TimeUnit.SECONDS))

println “"Fortune teller didn't respond before timeout!"
else

println "Bob and Fred are happy campers"
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F ORI R BT IR T B

Joe, you have a bright future
Bob, you have a bright future
Bob and Fred are keeping their fingers crossed
Fred, you have a bright future
Bob and Fred are happy campers

M ETEEARFH AT IAE R, Groovy MK iARE S L KARFS IR IE . @ ff F
FrIAKy GPars 5B AL [ 7 8 A% 32 9 SEBARME T Y KO ME I, 752 TALE String B3
BWINEZIE, TEiERAT—EARE B T & % H AR HH

9.1.3 AEEHEZR

TER LM AR A, R EFEIEUR R T L GPars /=8 6] o 748 I 9 String 2
B, Sl EANRETLUESMEE L% N E, HTRERNTEREXETRIL
AFTAERY . T LEIR AT — AN AT LA 4D T 45 e iy 22K 20 (0 10 AR B B R R R R . TR T
Ao A ORI ZH, AT ER LS USRI M —2ey B, 0T LI
Groovy % X #Y Immutable {7 f# K B 07 BT & LAY BEB R AT MY . KA LS TS
TEUARTE SN final, 36 AT )P S8 0 F 1 B ( SR A3 ),

polyglotAéfors/groovy/multimessage/stock1 .groovy

@Immutable class LookUp {
String ticker
}

@Immutable class Buy {
String ticker
int quantity

}

LookUp i B T R/RZE M E TR MR, H s L ticker 45 B 7677 B LD,
1M Buy {H 8 HER T A RRBENHE ticker BRZI, REXNT - N ERLHNEN
quantity A2 & FRATHY 7R B 0 E REMS S0 XX PRI BT R A B4 B34 . BARSCBAR
40T FrR .

polyglotActors/groovy/multimessage/stock1.groovy

trader = Actors.actor {
loop {
react { message ->
if(message instanceof Buy)
println "Buying ${message.quantity} shares of ${message. ticker}"

if(message instanceof LookUp)
sender.send((int) (Math.random() * 1000))
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ﬂénMaﬁéWﬂ—|@§ZF AT S FE TR AR S (RTTI) KRBT
instanceof JEH WF I B2 5 N EATHTH BB MY B KA, TR LUASIKIHE, RKITH
HLHE Y KL KR Sk S BUR BE B B 5 T TFARBE IR BIAR TR B, IRATBE T LURAS BIXFF B
R R DI A S kAL, EASHR, SRR B Buy 8B,
A1 S T B P B P AT B 3R 5 T ARSI B 21> LookUp TH B, FATTHHEEI—
BEHLEE 9 2R B B A% o

ST —AAT LA I RN B R MM AT S, AR ST EAGHE -, Bk
AT Fis

polyglotActors/groovy/multimessage/stock1.groovy

trader.sendAndContinue(new LookUp('XYZ")) {
println "Price of XYZ sock is $it"

}
trader << new Buy("XYZ', 200)
trader.join(1, java.util.concurrent.TimeUnit.SECONDS)

RN AR A AR AR B

Price of XYZ sock is 27
Buying 200 shares of XYZ

BARVORBIAEE 3, B AN AT R A S M. BRT A H TR
HATI Y SAHEA 2SN, BATET LR Groovy HIZE R ZR Geok LB 2E T B 28 BUA) 53 3K
WriBag, BT SSHX—IhEE, RIMNTFEH DynamicDispatchActor fE A7 Bl f B A, &
Mz e RS AN s

polyglotActors/groovy/multimessage/stock2.groovy

class Trader extends DynamicDispatchActor {
void onMessage(Buy message) {
println "Buying ${message.guantity} shares of ${message.ticker}"

}

def onMessage(LookUp message) {
sender.send({int) (Math.random() * 1000))

}
}

#E F R EERS e, #2414 Trader 4%7& DynamicDispatchActor JF %7 /i (L Ab B TH B
T HR T X B0 onMessage() EB¥. T &, 2 DynamicDispatchActor 4 1 FT A 2 WU E #Y
W BB IR 28 40 A R & 15 1) onMessage() RS, B TFRATAAEE LT — M HIRH
%,%Umﬁﬁgﬁ%mmO%M%%ﬁEMﬁ%ﬁﬂ EWW@%T%T

polyglotActors/groovy/multlmessage/stcckz groovy '

trader = new Trader().start()

trader.sendAndContinue{new LookUp("XYZ")) {
println "Price of XYZ sock is $it"

}
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trader << new Buy("XYZ", 200)

trader.join(1l, java.util.concurrent.TimeUnit.SECONDS)

Xk, RIMNMEEFHENCHESBEHEEMENTME - TAMMAIEE, HK
H, BIMNMAEFHEEMH LR HEEMLEREH LR - MBEAEY, HFEEERES
DynamicDispatchActor B BREELAT A T, BARMIE I F iR .

polyglotActors/groovy/multimessage/stock3.groovy

trader = new DynamicDispatchActor({
when { Buy message ->
println "Buying ${message.quantity} shares of ${message.ticker}"

}

when { LookUp message ->
sender.send{ (int) (Math.random() * 1000))

}
}).start()

WP, FRATINE A S8 A 2 26 # i ek B IR AR P B R B T — MR B O iR T]
R, HPEENB LI EES T —/4 when THIH ., EBER, XBABHAEGZ—
4if fERFR, ELRECHRABEXIN. Bk, DHEERKSITR T R A
R A RTTL, HK, #— 1> when TaHS R & P BN — A?#E%/ﬁ%ifi@ﬁo TE
A1 T when TAIMRTGAMR, TRERMEMNBH LSRRG Y ;  MIAEARLLfE
MHRAFMFEAREI T, RITTER]T ‘ﬂtl@%&bﬂiﬁﬁhltﬂ@o

9.14 {#H GPars

FIHRIALE, RINE &% Tﬁﬂﬁﬁﬂ@#mﬂf GPars A, —Fﬁl_f:?'rﬁﬂh_ﬂﬁﬁ%%ﬂ%
kBB RIS BRI RDREF ., RTXIMER, ?ﬁﬂ]ﬁ% 8.6 THitigit— 2T
AR, FERBNZE B DT Scala Al Java BT HALHS, T HEiERIT—EMR—
T Anfel#E Groovy HH GPars SR SLELRIRERY 1T,

WEEZHZFXMHERINBERERIT LT EW A MH A, B SizeCollector F
FileProcessor. %™ FileProcessor ¥ & — M FAF R LXRNHE (FHEBE L) ¥t
B FrAg SR/ N R S 2 E SR T B SR BIRAE IS B 254 SizeCollector, T SizeCollector
ME—NEfat, BIEEE, RRIBHRITEELAN BRI G SUTEHER

@Immutable class RequestAFile {}
@Immutable class FileSize { long size }
@Immutable class FileToProcess { String fileName }

m EATR, BATE X T RequestAFile, FileSize L} FileToProcess X 3 Fhil B 2KH | i
B EAN1ER 2 Immutable HE ARG A ] 282,
R ki 7 2 & F A0 & FileProcessor T, {14 FileProcessor 4k 7& DefaultActor, LJ

N A 5o v s v v
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B B HE T A G A R BE 1. MLAh, % FileProcessor i 75 1] SizeCollector ff @i 71E
WFLIE R LA AR B &, M shVE T L7 afterStart() EE e, GPars RILT H
Akka [ preStart() Fl postStop() B ¥k 2 A4 18] ) 3 £ B %X afterStart() # afterStop()o Hr,
afterStart() RS HEMEOBEZE . F— N HBABBIEIF I Z BTHIT TR
%% % FileProcessor £ oL BLALHS .

class FileProcessor extends DefaultActor {
def sizeCollector

public FileProcessor(theSizeCollector) { sizeCollector = theSizeCollector }
void afterStart() { registerToGetFile() }

void registerToGetFile() { sizeCollector << new RequestAFile() }
void act() {
loop {
react { message ->
def file = new File(message.fileName)
def size = 0
if(!file.isDirectory())
size = file.length()
else {
def children = file.listFiles()
if (children != null) {
children.each { child ->
if(child.isFile())
size += child.length()
else
sizeCollector << new FileToProcess(child.path)
}
}
}

sizeCollector << new FileSize(size)
registerToGetFile(}
}
+
}
}

£ 5 FileProcessor M3 i3 F2H, SizeCollector A iG-S B =M ARIKEIKHEE . H
FAREE RENLT 3HHENEELERA, B RR T2 48K DynamicDispatchActor
F PR A A NIE, BARNTE LIS 34 Ji 57 /Y 5 3T A 2 switch 35 A R 4L # A
BT. 5K FERNE—ATIEAMR, RN T80 H5R, —1%
RS b RS . — AR SRR RS URBREEME AR DER. N
SizeCollector W% FileToProcess i1 B 2% RequestAFile 14 BB, FATEL K Frab By X472
Y4523 BRI FileProcessor A0, FHELIRN—#EEF SizeCollector F LI,
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polyglotActors/groovy/filesize/findF iiéSizefgroovy

class SizeCollector extends DynamicDispatchActor {
def toProcessFileNames = []
def idleFileProcessors = [}
def pendingNumberOfFilesToVisit = 0
def totalSize = oL
final def start = System.nanoTime()

def sendAFileToProcess() {
if(toProcessFileNames && idleFileProcessors) {
idleFileProcessors, first() <<
new FileToProcess(toProcessFileNames.first())
idleFileProcessors = idteFileProcessors.tail()
toProcessFileNames = toProcessFileNames.tail()
}
}

void onMessage(RequestAFile message) {
idleFileProcessors.add(sender)
sendAFileToProcess()

}

void onMessage(FileToProcess message) {
toProcessFileNames.add (message.fileName)
pendingNumberOfFilesToVisit += 1
sendAFileToProcess()

}

void onMessage(FileSize message) {
totalSize += message.size
pendingNumberOfFilesToVisit -= 1
if(pendingNumber0fFilesToVisit == @) {
def end = System.nanoTime()
println "Total size is $totalSize"
println "Time taken is ${(end - start)/1.0e9}"
terminate()
}
}
}

2 pendingNumberOfFilesTo Visit 25 & ¥ {8 & % 0 B, SizeCollector £ €44 2 4T ET 24
SMER/DU BB R SFER, RETHES ARASE, MIER T ¥ LR BrA f ] S Bt
ERMBME T, EHERIERERN T EX XRER ERE PSR BUR BB

polyglotActors/groovylflles;ze/fmdFlleS|ze groovy

sizeCollector = new SizeCollector().start()
sizeCollector << new FileToProcess(args[@])

100.times { new FileProcessor(sizeCollector).start() }.

sizeCollector. join (160, java.util.concurrent.TimeUnit.SECONDS)

HEERBELIHE, BATEIET —4 SizeCollector A1 100 I~ FileProcessor, I4h, &
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1138 3 SizeCollector P& T MEATAT ], #HidX B} A Z )5 SizeCollector K4z H mrsk, H
RS usr HEMNEHE R TR

Total size is 3793911517
Time taken is 8.69052900

M RLE AT LB, Groovy-GPars MiAS KB 1745 5 AL B A 4R, 3
HIEBEER S 2 BB T R R SR A R BT, MIEIBEMIRIERRE L, Groovy A
WHEHS S Scala JRAAHIEE, MW S, Groovy RIEKET .

9.1.5 #HiRiRE

BOAR R TE AR A AT RUBE— B, AR 2 R R B4 A B Ao R A O AL 2 8 SR S B
RIRF K, WTTERRREWNRSE, XFIrENEaR, RERTHENBEE
£47, BORFALBEES BT LAFS YR AT BAR R ITFEAE S . RIS, SSRGS
KUt B35 A BT R R RISR, BN ARF RBER R T IR E R EPITHRES R, R
ERAR P BB IR WA, HERERAEANE - RERE T REHWE .

E—AMBERERER Y, ERERERAREZFAHTERESHEIE, EEHEH
BB AR, X REEARTER LS. TERITE2FE, RERBRFES
A G iEtE (BTE T4 B R BTSN, TAMBMEA ARG EREMEE, RAE
B, BEXEAT S XM CHMERER ), ZIERBTFERMRE THEN, BN Akka
IR T BER RA AR APL, [HEZA T HRATHE I BB GPars API R#HAT R I e 2
A SE B

B RRAT T4 T > A\ 28NS ) 94 1) 3 TG T TG R 28 9 ot 41 0 U R U R/ Y
4. Hh, TEBS B IMBAE R DMRBLFEIRTFIGT, BNRDIEER P RE
FEH G GULEM:, TIXAREEEMEREBRN, HEHARRE, W& KM
BOE BT S ER T LISE R BETH . F B— BRI RARDMIBEATHZE, TTHHEXER
FAREREE AT AT RRIEIT T o FEERATSe5e BUX S-SR G B A s 45

poiyglotActOrs/groovy/dataflow/daiaﬂowvariablé’/dataﬁow;gkbgéwi_{;:f L

def fetchContent(String url, DataFlowVariable content) {
println(“"Requesting data from $url")
content << url.toURL().text
println("Set content from $url")

}

contentl = new DataFlowVariable()
content2 = new DataFlowVariable()

task { fetchContent(“http://www.agiledeveloper.com", contentl) }
task { fetchContent("http://pragprog.com", content2) }

println("Waiting for data to be set")
println("Size of contentl is ${contentl.val.size()}")
println("Size of content2 is ${content2.val.size()}")
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7£ GPars 7, DataFlowVarable J$RI AR R —F HAES A—K, HAT LIBWIERK
T, MBRFEMNE, MTIRERTEMNE —KIREEEHEE, EERFETRH L, m
BTk E@iﬁ\ﬁfﬁﬂ%%—ﬁﬁﬁlmg/\%ﬁ ( prewritten value ), ZESE -REBIEZERZ)E,
ZABRMES 5B AERITEHE, T BT EHERIITE BIENTT AEES
ARG ERE, HTHAERERSEHEEZTRSBWERERSE, FUA—1
DataFlowVariable 287l ()28 B dh R sl I L BEHITRIZ T o

fEAI, fetchContent() ERELEI WIS HUI AR . Ras Wbk B9 F4F 85 3L & url FAH
FORAE W 3 Y 2 19 DataFlow Variable 287 #9728 B content, @3 PLHEHIZH & ¥4 toURL() bR
B text, RATRMB] THEMEBHITNEAST. HERINERT < BEFENITAES
A% DataFlow Variable 28I 45 & content H1,

TEE X 5E fetchContent() BRELZ 5, WANTESE XA TR M EIERT B AT RAFH
] P 3h BN 2R . BEJE IRATTE A T DataFlow 28R task() BRECEIEE T I IF R 1247 EHE MAT
%o HHUBR M TEANSMBFEMES FHEPRITRE, RAOTBERNEM T contentl ZE K val J&
e ZEREHSHEETRBREEREZHERT A L, YA SRESRE LS, BYREN
TR B8 Wk AR R/ NMTENH SR, B M8 R TR

Waiting for data to be set

Requesting data from http://pragprog.com
Requesting data from http://www.agiledeveloper.com
Set content from http://www.agiledeveloper.com
Size of contentl is 2914

Set content from http://pragprog.com

Size of content2 is 13003

BARLHMIIEEIEF F L, HRER/NARES, AOAXSBRT - MEEREFH
ATRHE, BI484 B9ATIIUF 58 2 B T 5088 0 ] FIPE A o

HE A | DataFlowVariable Z /5 BATH T IR B RERZREA T, HEXMAELR
AR B A A R N R BEPIT — IR B ABREMRE A S A28 TR S, s,
GPars % [T AL T DataFlowQueue F T 4b B 44 ( stream data ), DataFlowQueue B
AR AR %5 F 2 e, Wl DI R &5 FRERE R P A IR EA B —-2E, Hif
4N {5 BLIE S GPars AOHS B SCHY

7 BB, BAMERT task QI T WAL . 74T 5 HUBU/INM BHBX Fh {1 AR
FER, HEYBRINTFTEWEREES MR, RIFEEA - R ES PITER
HATE ., #XX—F R, GPars #2447 M AL FEH IR DefaultPGroup, A T X T B
RZJE, BATBATLIYETIF DataFlow MRS BN task(), T e AR SLBI%t 82 1 R 48 5 &
KANBEE T, _

TR AR API REE B AE HRUHFANERF, BERBIT RS

polyglotActors/groovy/dataflow/filesizeffileSize.groovy

class FileSize {
private final pendingFiles = new DataFlowQueue()
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private final sizes = new DataFlowQueue()
private final group = new DefaultPGroup()

def findSize(File file) {
def size = 0
if(!file.isDirectory())
size = file.length()
else {
def children = file.listFiles()
if (children i= null) {
children.each { child ->
if(child.isFile())
size += child.length(}
else {
pendingFiles << 1
group.task { findSize(child) }
}
}
}
}

pendingFiles << -1
sizes << size

}

def findTotalFileSize(File file) {
pendingFiles << 1
group.task { findSize(file) }

int filesToVisit = 0
long totalSize = 0
while(true) {
totalSize += sizes.val
if(! (filesToVisit += (pendingFiles.val + pendingFiles.val))) break
}

totalSize
}
}

start = System.nanoTime()

totalSize = new FileSize().findTotalFileSize(new File(args(@]))
println("Total size $totalSize")

printin("Time taken ${(System.nanoTime() - start) / 1.0e9}")

£ FERAE S, BAITBIE TH A DataFlowQueue 241, Hf—AFEHXHHESR
BHEFRABYTFHRE, MA—ITUWHTFERGFE#ERREFEZMRAD. JL, ATH
EREEABLHAREBREE, RITEET —1 DefaultPGroup FKHLFINTER .

findSize() BRETH E B AL B 45 € H R F A U R/NBEIndEsk, 34 Bings Rid
<< ¥VERF IR DataFlowQueue JE R I AF & sizes o X TFHEAEHR THARIINEG T
B3, RIS HEHA group.task BIE— TS KA TILTF B RWEH,

EEA B FHMESFFH AT, RAITEPSTE pendingFiles FEA— 1, FHIEEEER
ZREEA—D -1, X—T5W a9/ FEBRT AR iR A1 ERBE PR @R EEHRA E
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S IRRZE SE 5
#E findTotalFileSize() B H, ATAET —MHFHEBBE M/ HRWIAS, WS
RAVERBERMBEAL S URZIE S EHHTF H R TR TS MR MR, HEE
IR, MMAEBRTHFATHRAMTRZE, RO HEFRE RIS,
B JaBAT 128 BTS04 SO R /INE 5 25 BR300 i 3
K%M%FRE&EEEAAF@ﬁ%f&%ﬂ%kﬁ%ﬁ%ﬁ%%ﬁoTﬁﬁﬁm
BITIZAOI N R

Total size is 3793911517
Time taken is 9.46729800

HI TIPS H R R/ BT A B R 308 A IR T T SR S0 B0, 7 DA A B AU
LERG NEEREAIR S, I HHBITHER 5 Mmoo A AR £k,

9.2 7t Java "{Ef Akka I2MtHI ALl

BMNZH08 20083, 7 Java s B T1H B 2 5 F 4 6 00 30 % B2 T At 1 2%, i
ActorFoundary, Actorom. Actors Guild, Akka. Functionalava. Kilim, Jetlang %, 7r&g 8 &
PRAVE WAL T Akka . BEIK Akka {# Scala STHLH, {H% T 8L K Java FxrA
BT EME I Akka, HAEH AR T KRS Java 93 OXT T4, FERATLE Java B
%ﬁ%ﬂhﬁ%ﬁ%%mo%$Mm%ﬁ%%E,%%%MM%Eﬁi%ﬁﬁﬁ*%
BNl T HAMCAERE BIES M B 10R,

9.3 7 JRuby H{E f Akka 124tHY Actor St

Akka JETE JRuby H FIfE FH 77 3 576 Java HHBEACAH R ZHFEXBIE TR JRuby
LR BB Java FiH 15, EESHERINGEN 87 Akka W EEI8E R HB K
APL, FEEEAT—#RBTF— F AT TRuby SCHLSE 8.6 W sh B AR H 330 A/ RS
o WL —TF 2R3, BO1EE— s a2k PI EA R L K — 2 Rk
W R PTA ThE . ?Eﬁ&MMﬁE%E%%X%ﬁmE:

polyg!otActorsl;ruby/FneS;ze b

class RequestAFile; end

class FileSize
attr_reader :size
def initialize(size)
@size = size
end
end

class FileToProcess
attr_reader :file name
def initialize(file name)
@file_name = file name
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end
end

FEXJLAET RSN BRI RE N Z BT Java R U F VBB R MR B R BT R
4, XEAFEEAR, 8 FRELHE FileProcessor M ERMA —LLRRM, FEREEY
ATk TR — A Java 20T, JRuby R AFRIMERMERHE S (HHEREEHREES
#), Akka 3 T8 2K UntypedActor R — LSk k%, TMHRATAY FileProcessor
HIE A KE N SizeCollector FIHIRE RIS H . AT AR IRATE R Z Al X BOR LI
initialize() FHHIIE, B2 F S AEVIHA L FileProcessor X} G A #fl B AT R 45 1R . 9 T MRRX
—HE, RATEEL initialize() BEHE T — T super() ¥ BRT LiRBshZ 5,
FileProcessor Jo|4x B4 i S BTG ER H 2 M Java | JRuby MR L E

polyglotActors/jruby/FileSize.rb !

require 'java'

java_import java.lang,System
java_import ‘'akka.actor.ActorRegistry'
java_import ‘'akka.actor.Actors'

java _import ‘'akka.actor.UntypedActor'

class FileProcessor < UntypedActor
attr_accessor :size_collector

def initialize(size_collector)
super()
@size collector = size_collector
end

def preStart
register to_get file
end

def register to_get_file
@size_collector.send_one_way(RequestAFile.new, context)
end

def onReceive(fileToProcess)
file = java.io.File.new(fileToProcess.file_name)
size = @
if Ifite.isDirectory()
size = file.length()
else
children = file.listFiles()
if children != nil
children.each do |child|
if child.isFile()
size += child.length()
else
@size collector.send_one way(FileToProcess.new(child.getPath()))
end
end
end
end
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@size_collector.send one_way(FileSize.new(size))
register to_get file
end
end

F W ik #4773 52 B SizeCollector £ . 24 3 11132 & A UntypedActor K3 EH K
actor_of() 5 HUAI H — AN A 4 SE ) O B A 2 R B T S IR IZZEBR/D create() BRBTHI SRR
FRLL, TITBEBEEXA T FEdsh bo B2, TR0 LA RN Java
|| JRuby F R

polyglotActors/jruby/FileSize.rb

class SizeCollector < UntypedActor
def self.create(*args)
self.new(*args)
end

def initialize
@to_process_file_names = []
@file_processors = [}
@fetch_size_future = nil
@pending number of_ files_to visit = @
@total_size = @
@start_time = System.nano_time
end
def send_a file to_process
if !@to process_file_names.empty? && !@file_processors.empty?
@file_processors.first.send_one_way(
FileToProcess.new(@to_process_file_names.first))
@file processors = @file_processors.drop(1l)
@to_process_file_names = @to_process file names.drop(1)
end
end

def onReceive(message)
case message
when RequestAFile
@file_processors << context.sender.get
send a_file to process

when FileToProcess
@to_process _file_names << message.file_name
@pending_number of files_to_visit += 1
send_a file_to_process

when FileSize
@total size += message.size
@pending_number_of files_to_visit -= 1
if @pending_number_of_files_to_visit ==
end time = System.nano_time()
puts "Total size is #{@total size}"
puts "Time taken is #{(end_time - @start_time)/1.0e9}"
Actors.registry().shutdownAll()
end
end
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end
end

BE . RITEEERFT—LATRR FRF A AR

polyglotActors/jruby/FileSize.rb

size collector = Actors.actorgof(SizeCollector).start()
sizegcollector.send;one_way(FileToProcess.new(ARGV[G]))

100.times do
Actors.actor_of(lambda { FileProcessor.new(size collector) }).start
end

Actors 25 (9 actor_of() R FE M TRIEA GRSt g, AR FEER WM,
BV 58 Y actor of() B %X A Java XUA% HY actorOf() E, AR REELHAE —HERE
¥, 4 T ik actor_of() B ¥CAl LUTUA) i €% SizeCollector e, BRNEFE-THA
create() ER A )28, 1 SizeCollector Fh ) % 25 R EK create() TT LA Filbib. B TREE
FileProcessor (52151 G4 v 391 1] 1 HL iR e — NS 8L Fruife BRI M BAL, BATR
AT UEZ N ERIEA ¢ 5451 1 6 B AR PR AL PR S B0 actor_of() BRBHY AR
A%, fF JRuby fiF7 H lambda H AR XD P L AT, BT AEX BBATHUA A 1
JRuby X— . WLz, Tl 20 3043 B SCIACAS R LR M Java B JRuby B L E .

FELFHATEST JRuby MR BIRR TR GEIH—T /ust H FHKNRZD

Total size is 3793911517
Time taken is 9.69524

BIATI S, BEARRITESCH JRuby KR B8 BR T — 2613 5 R E RIS, (A2 25 B 8
25 FRATTESHIE T WA SETF TRuby 78 % R4KAK T I IR 74 Ja W TAE R RATH A
LA AL I Y Ruby 105

9.4 7E ScalahERME

76 Scala i, A THMREETMAEMIFRETHERE, HT, scala.actor JE R 5BE Scala
AR B I A . T Akka JBE DU AT DASRBLSEAF B PERE I AR A AL AT &
(B ILHE 2 b Akka ARG ). WIRAHEHMHE M Scala fataE, ES I Scala K B SCHS
{ Programming in Scala) [OSV08] { Programming Scala) [Sub9]. 0 B4 E{F B Akka,
B Akka B9FE B SCRY LR RATIESS 8 2o STER AR

9.5 ING

HATE LA VM L AR & R T IF R Ft. MrEARZES, BITEEEETL
TJILA:

« Akka ) Java API Tl IR 5 Hu7e 1% JRuby ZENIIEZ JVM BEPEA.

. GPars B—MBEIR K MIF R RIBEE, HEARBRRE T Groovy BRI R A X
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W] LLIAR Java B ROMERE,

s FEIH B AR, (AR ICRCHFIEME—3RR . 7F GPars ', A AT LIARYEE B 267
KRERHESAB R, FFLURIER HBIEBEMTRBR,

s TE¥—28 API $EATIR AR, RATAT RSB —NETEE EMERRIE, HIER
T, FTE RERITERR INERR,

« EHATH R BT IRITET, BATATFR S ZZBHA IVM 155 EHLFE IR AEEF

77 T BT R AL EIAR A
AHAGEF, RINEENHATXAZHAE! ET—FH, BRIEHA -&HEmEITE
AR 2R B,
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R ORH BRI R Z B R PR XBR . RNTIH, RE MR I7 7 84,
REi—E L 2B, A% T/ FA 2 RAL B A8 3F L BB ST R SC BRI 1L RE L ey i 1
HRIN R .

H R GHBH LT CFRATT AR R LS S8, T E 2R 2 RA R A
%o BHKITE LR, BT AR S E A KRB SRR — > B B 3R R
RITE

s 1t AR IR R SRR KBRS, T 1R AN B B B S T E 5T SRR AR A . R
775 B0 S 5 (P P R FR ORI B AR PR 2 I 3F AR 55 o TR AR BN R T
I FHRR P FE B4 T 7T A CPU AU B LA B AT: 45 9 B 28 19 et [F) S5 L L IE A0 BT HIRAE 55 B #E S
Bl E . N ARFRSBE N HEZESFTAR—HESNE, RIIMEE T RMHE
FFRebE, TR E ¥ HIA AR B B A 5 . MIEWMR TS 2 F= A+ ATt
WHIREE, wEERMKBEOMRIS SIS AN AR ER2F I TRITENHEFETT
A S 4F A 2 4% CPU ISR RBE S

10.1 [EHEIEHF

AWM RE, HEAEWRSOTE I RBEXT I AR IESEE R R E R,
WX A AR EE - LEn A BB AR A, HEES BRI A
HAEm, FEEAEERE,

T B e, LA RN SEERIT A " B8 " (fail-boat ), HIATIEAZ [3X
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@W%%%~ﬂ,ﬁ%ﬁﬁﬁ@&é%Zﬁ%oi%ﬁﬂ%%%?#%%ﬂﬂﬁﬁﬁ%‘
%%%E%ﬁ%?%%%%%ﬁﬂﬁ%%ﬁﬂ%,@Kﬁ%%%ﬁﬂ%ﬁﬁ%%ﬁﬁ%ﬁ
G

%Lﬁ%ﬂﬁﬁﬂ%éxﬂ@ﬁZ%UE,%éﬁﬂ%ﬁﬁ%ﬂ%ﬁﬁ%@%m¥@
%oﬁ%ﬁ&ﬁ%ﬁm?Mﬁﬁiﬁ%ﬁ@oﬁTEm,ﬁﬂ%%ﬁ%%iﬁ%ﬁ@ﬂﬁ
ﬁ%ﬁ%ﬁ%%ﬁ,@ﬁﬁ%ﬁ%%é%%Tﬁ%%#,EK%MWH%E%ﬁE%%%
e R EEE .

Wﬁﬁ%ﬁﬂ&?%ﬁ&%ﬁ%ﬁ%ﬁﬁ,ﬁm&ﬂuﬁﬁ%3ﬁ¢ﬁ%%ﬁ%ﬂﬁ
M 0 52 AN R A5 7 R 0 AR R

10.2 }H%: BFRIEE
TR R BAC TDK BRI IE & APL REBNTHATH A BIFBITHE -2 BAEEMEE
—BR Java BRI IHK Z L2 APL T, java.util.concurrent API i — R FHI =R
WﬁTE%ﬁAH%%@%ﬁOEW&ME%4§*%E@%%#,ﬁﬁﬁﬁ%AH,ﬁ
mﬂU%Mﬂﬁﬁ%ﬂ%%%ﬁ%ﬁ\ﬁﬂﬂﬁﬁ@ﬁﬁﬁ#?%%ﬁ%%#ﬁﬁ%%m
TR R AL . TRE A EEBLERR R A T X H B HF A& APL, Wi H—sE MR E
( #1 Akka Fl GPars ) TEXAIF & APL 2 XN T —EME AT EHAEM.
W%WWIWW%@%“WQ%%@@ﬁ%ZW%%%@@%?%E%&?%X%%
BRI R EREREZ AR, RITGIESE 4 TME S & 2 5] ik — e P X 2R A R T
B A . it ExecutorService 2, T ATTAT AR MR AR R R TR B AR
%%m,ﬁm%%ﬁﬁﬁ%W¢§ﬁﬁ/ﬁ%;ﬁﬁlmk%ﬂ&ﬁ%lﬂ,ﬁﬂﬁﬂﬁ@
BT AR (G TR A | BRI R PR R X A B AT S A AR o
%%Eﬂmé%%%m,@M%%ﬁ%%?&ﬂ$ﬂﬁﬁﬁ%mmo%EE&%%E
ﬂ@ﬁoW%%Eﬁmﬁﬁ%%ﬁZEm%%ﬁﬂﬁ%ﬂﬁﬁ%ﬁ&,%Z%%ﬁﬁmﬁ
%ﬂﬁﬁ%ﬁ%%éﬂ@ﬁo$iﬁ%,ﬁﬁ%%%ﬁﬂ%&ﬁ%ﬁﬁ#ﬁﬂ@%%%ﬁ
TEAI IR IR L BT R L.
%E%WW%@*T@WMMﬁ%?ﬁ@ﬁﬂ%ﬁ@%%ﬁﬁo
% 6 TME 7 EhiREIA B TR EIEA, I F 18— L A PRAELAE B 5 KR AL 2
ﬁ?ﬂﬁﬁfﬁ%%%oﬂ%—ﬁmﬁﬁ%ﬁﬁz\EW%&@R@E%E%%EW@@
ﬁﬂ¢%ﬁ,%Zﬁﬁﬁﬂﬂﬁﬁ#%%mﬁ(ﬂM)¢ﬁﬁﬁ%oﬁ%%ﬁm%,&m
DIHARR A R R R AR, B FTA A AR R E S A EPATR
ﬁﬁﬁ@,ﬁmﬂuMﬁﬁLﬁ%#ﬁm%%ﬁﬂﬁﬁﬁﬁﬁﬁﬁ%@%o$$ﬂu
ﬁﬁﬂﬂm%ﬁﬁm,ﬁU%Tﬁé%ﬁﬂEﬁﬁ%%ﬂV%ﬁoWﬁﬁﬁﬁ%,EME
RS ERVETEAT THEBN , AT SRR T 3 % B SR B 61 R, T AL LE ) [ HISE 8 ERME 9 E
£ 57 191 3T B 7 — S JE 0 LU IR S ST 4 R A O EER A
m%ﬁﬁmmﬁﬁ%&ﬁﬂmﬁﬁmmﬁ%,ﬁﬂuﬁﬁﬁ%gﬁ%WWWEﬁﬁﬁ
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BES, MABESRRNE 8.9 H B SN Fid HH AR A R %,

AR E BT L A BE A e xR R UL LB BE A, BTLART BB in— M2 T 4k . (HiR
ICARRES — PR QAT RN R E R St RITFE BN M NG A R A LRSS
Wy, M—EARREKEEZG, XA BIRIATI B TR R, XU
ERSBORBUA W BAT TS . ERTIRB Y, AT B S KB e B H I B AL i 1]
582, Mi—HRIE¥ETREHEARZE, RATAETT LRSI 2T R0 RS, &7 L
BB S5 B i 18] FIRG ) T R AR 7 18 4

AT E B TELNE I 7 12 21 A e B R 66 R TS 0 B I SRR i o T 3l
REBE W R — L BRABARIER . BARMNE KL 00 HBHY LA H—t ik, B
PAFRATABE 2 2 (0 T APL, 38 0525138 I3 i 5 L) A 28 166 B 0 g PR R R iR 3 7 1
I, I FESE R [E] B R — T AR 15,

10.3 F%&: ZRHIHiEwE

FRAEFPERETTRERIRTE H B TP REHEERROHN NG, LEWE, HEES
ARE TR T BB B BB T8 0 ot 0 PR 15 B 353 T A R i 55 i 2

R F 3K AR UL I B T MR R MR E W K ETARRIER LR . B
FIX— R H SRR, NZHRAERERTUT, BRNERSERA SRS D LS
AR SR BT I AR T

HRATRE Z A Z AR, IRATE E R 7 @ kR, BRI R, EiR
WITE, TR EF AR AR KAT, UETERAPNEEMNHFES
NAREEB AR MAEMREN E, FFAMLMIFREIRLE 0 B IS 0,

ATRE XRS5 — SR IE %R, YT REHRTHCERRMET K
B T KNG, SRR EEE SR — MR . R RAT B SRS
ARFH B FBEAL, ARAFA T IE Bk UL AR A BA St 5 IR H 238 . 3 F 3 R R R 2%
W A IE EE . ARLTE i BA o B V2 B A 7 B B T B . B T AEN R B R A bk
5 AMRBATACHMEERRA D, I T2V AR? BT, RARITAZ
TRATr REAEXT TR HRIF AR BR BB, RISRAOTA G TR L PLREAA

BREL, SATHE fal B IA TS e W e 7 ik B0 SC PR R AN . h Tk B — B4R,
G ZAER B HEATRAIF R, 3 FBGE & R IR R I & 0 R A A Sk p 2 da /IME A
LRI HAR T QBRI MR IR o (HUEISIE AR B D a4 FIE ST ML RSB 5%, N
SETC B TR sl AR %) T BABA T 7 v 2 IRV B 25 50 T LA AR 6 7 X 3ok 6 7 ik AT R iR, O
HATEWHIRT L _

—HBEFEETR, RITSZATIH LR L2 BaR K., HE
BT A BRI T RESCR A BT RRAR, T — AL A A R T 25, T2 28
THIE AR MBORET . HuA] 2 AT AL 7E 4 HE e W] A RS B R A 6 [ T L fe
1) S LA TT LA FH R AR DR SEBR B4 IR o A4S 43 T % R 2 R D 9 25 AR ROR )38 2 SE B
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%%K@ﬂﬂﬁ%%ﬁ—wﬁ%¢ﬁ%/ﬁﬂZW%ﬁﬁﬁ,E%ﬁ%%%%ﬁ#%ﬁ%%
75 E WO TR i A 24 AT IEZE S P B9 T 0k

10.4 BAEHbHITIAR

HEAH, IVM F 3 EHRESHE TKENER, RITATLUARLRRSHE—IEN
KR, TR LR AT RIS BIRARF B Bt R R A B

ST EGRTS, RITEDHE =Rk

- RN AR R IE 2R AL,

« KUEE SN (STM)

o BT A B I AR R

VAT B — A e S A 1 L R PP R SR SR RO MR BRI LRSS
B OXREER TS e BT RN S A RS . AR RRRITR.

10.4.1 IR JDK BitHSH9FFE API

T IDK M T 96 & API, Frblfg4: T IDK 1.5 SUE R4 RUR T Uk HT LA
W, % APLAEF LRI E e AR, WENRES, aRATF
BRI AETR T A, HAR N R E S B RFRRBZ AMEHREENS, &
ML R . TH Lock B IR T AWRIMUAA WFREAZI, ERET 1
AT LB ) AP USSR AT IR ARES .

SRR Y G A R 2 AP BOTEE MM, MEEERIIMMEMNE. HT
T A APL, A1 T AR P 7EbibR: . FEATALANGE . BUESAF—JOEFE. E
RIS 4 SR 5 HR AT WA, BT XMRREEEEKES HEN, B
WFERENNARETS, RERETUTRRAR -HESNHE. |

1042 HBEEEHE

STM B S 20 A A5 e ] S ) — W KRB IR A 0, L0 B B M P 2R SE A AN FT AR S
ﬁ*%%m%oﬂM%éma@mﬁm§EZEﬁﬁmﬁﬁﬁ%%o&a@m%%¢,%
AERTIAR, T SAAZE STM HZF S 2HTE B R AT AR i o SRR AL AT LU AT 22
Sk E R B AT A ER IR AR TR T — R BN BT AR T o

SR STM TEFER A BB HBs. H—, WS H B E i 4R IES AR Clojure, A4
ARSI, ATREFTA AR R T8 SR E R AR . X — AN T JVM L
o SRS BT . KT, DRSS AR ERSN AT MEER.
WIEEETFXAERE, STM E& A TIRES th R ARMERN SR, AP RABER
R T H B E M NS B OK B9, TIZESELeil s i T ke vl fE & R BUT E A PERE MR
RS Y, BARERMEG/NOEEEAEIEERIE AN, STM tiR%LBEA N
R, HEERERKEES XRNELT, RITEXAX BN & A Clojure 3
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MAIRE
10.4.3 ETHAEER

IR PR T A R B R OER, IREEIMRA LIEER T R AR, HEEAEEN
BAMOYE AMETT, MEZERKE RS A N EHATERE, LR R85
Sof it HEBA R 7 B b,

PR ER R, SRR NI RAT % Z 18] 09 BT 18 15 A0 28 1 1 B ok 52
JLEY o BT AR 26 75 B ARAT 58 & — BURPIR A (AL A0 B2 4 T RS 45 7 58 U % 3 3R LA AR L ENEE
i 2 M @R RN R P 1 S 53— 00 R K 7 2GR AKX HH,
ERTMONRET, RIIMEZHERESERTEN, FFHI THEHEB T ERLE
1155, AT M QR E SCHERRA SRR R, thoh, RATR M B AR TR A AIIZE
MBS TEE, DUk A T EOR B R TR 2N B 257 b T e i 40 B8 T 3L 3 AR Y
[1F

YA, RATETEERF I BAERIE R RGBT R EHIE S Lo BB KR
S HT PR P R P . B AT R B B D Tk LA BT BA AT 18 R VR LS 7 A 760 7 B
IR o 1 B M AT S BRI 22 A2 A R H AR

BRI R R Z B AR !
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Bl 5% 1
Clojure agent

Clojure agent ®fAR T WA — P TR B, ERATEEZ—T, STM A ref
FEIGERE X 2 LR T A RIS A, T Agent W) SR HICE #) 88 SL R i
TS BB, XA Rl R M E FTE R B A RS aER B R, £l
SHHRBES AN EE - DHBRITFET. Y- NMERNZRZE, WEER agent
B B ok R B 22 S Ve Bk BB RTIR S . SXANFTIRAS KGR T 5 B2 3R /E 55 8206 i 3%
agent Z _F ) HALBNE,

FE— agent EPATEMER TR R ER BIH, Z3i1ELBES t Clojure FEE AL 2
RN R M. IR ESETTT & Lhi#E CPU, ARAFRAIRIZ M send() BREE
PATIZENE, TR REPAI BB S R4 10 BH#E, AN ELF A send-off() KL send()
PRELC, DI Gn 255 agent 7 PH ZEAT HAth agent i T A L 21 #IR3E o

T iERATE TR —NF3EMEE M (actor) FHiLHBMEAR M HEREAY (role) X
FE—A B LFI R — 2 T ## agent, R ESFE—FHEZE M RRERASERFAYHNE
Ho B, ¥EANIMEFRETHAME, RITHEESERRXZRA agent FHFTHSHERR
L7 24T 69

BB R MR — 1 A AR AP IR Z AP A XA R Y 2M AP &
PR, ETEARECEP, act) MEFEZFNS50 . B actor Ml role, HH actor 2
— M HE PN TTERICH : B R A& F RIS RIS . FE5E 5E actor 27,
BATEHs actor 14 F R EFTIRE KA ITEN R, ME, H T EEE B R E T
[] agent B I R ZBUF#HATH, RIOIEAT —/NEERIK IR, HERGIRME
actor FHIRZS . actor Y44 F L B — By B A1 actor FTifiidid Mk B AT R, X —3hE
B, BATASEBUEMARVE . M agent MSHIFRATMIZ S T IR BB EAE R HFTRE

defn act [actor role]

(let [[name roles] actor]
(printin name “playing role of" role)
(. Thread sleep 2000)
[name (conj roles role)l})

7F LRGSR, let 18 4A] B VE B4 name 1 roles 5 actor JTTAH HES — s — 4
TLEDTHHATEE . MRE—FFREBNRE T — 74, HPaans—rE R name i
8, MEZANTREUME - MW RBEAYIIE, FHERADIEREEEZ/MHE DY

© BEHE W http.//clojure.org/agents,
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AR, THEARET RSB EELS act() BB FHHREAY

EHEFEANIE 2% 3 T W 58 L —1 agent B %L, (B H 8T R 1E RN B A Wit £ 4]
agent B RARE], BT LABZER LR ATIF A TS ATAIZE agent., BU%E agent HALRIE %o
W, ARELMEHBIEWEMIEE, £ T EARERBS, RITEX THEHA agent, Hisg
A~ agent AR T — N E L WIF RIS HE R . B X8 agent W4 T — M4 1 R & 2 —
MEFIREITCH ., RBEHE “agent” EIRATEX agent (S,

(try
(def depp (agent ["Johnny Depp® ()1))
(def hanks (agent ["Tom Hanks" ()]))

I, e agent 1E L UFF MRS E T, FIUTFEERIT X HEA agent K%
— I BRSEAIRE— LAY, BARBMTHR, £, send) MEIE 2%
ROA agent, T BEIC SR 89 AR A R 8. NSRS T RBR S EHSI S BINE (Blin
Bl role ), WK H I 2 R ¥4 B0)JS TEN AT

(send depp act "Wonka")
(send depp act "Sparrow")
(send hanks act “"Lovell")
(send hanks act "Gump")

send() 2 — I AFFHEE R ANRARIE ST agent 1R T AL R A LA THHENE
ROMA R 2 Jo FEARSE AT, FATAT LUE BT await() 5045 1% SRATH BE 0L B AR B PR A await-for(),
await-for() BI5R — P EHE P EHDRNBRAZE, FHTUBREIMRITEESAEmN
i agento PTH agent ST AR AE BN ZAER, TEMIERERE, BEHAM
RH SRS Bk

(println "Let's wait for them to play")
(await-for 5808 depp hanks)

GRABEXS agent B5H, RATAFLE agent FIEM E— @ HERHATLUT

(println "Let's see the net effect")
(println (first @depp) "played" (second @depp))
(println (first @hanks) "played" (second @hanks))

A —ANHTETHER, THRY agent BT TFIERPN, RIT—-SEEES
HRALLITA K agent AT, HATA LU G5B E R finally K e, LUgH R EMERES)
SR A B R T . AR I T R .

(finally (shutdown-agents)))

TEIERATERA RBHAGHE—R, BERENRBIT .

polyglotActors/clojure/clojureagent.clj

(defn act [actor role]
(Llet [[name roles] actor]
(printin name "playing role of" role)
(. Thread sleep 2000)
[name (conj roles role)l))
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212 # % 1 Clojure agent

(try
(def depp (agent [“"Johnny Depp" ()1))
(def hanks (agent ["Tom Hanks" ()]))

(send depp act "Wonka")
(send depp act "Sparrow")
(send hanks act "Lovell")
(send hanks act "Gump")

(println "Let's wait for them to play")
(await-for 5000 depp hanks)

(println "Let's see the net effect")
(println (first @depp) "played" (second @depp))
(println (first @hanks) "played" (second @hanks))

(finally (shutdown-agents)))

IEBRABEST B3R R BRRS I B 45 0 . HIER, BT agent BRI KBTI A
HABATIF R ANE A, T LA G5 SR 3 5 T B A UGB AT A BT AR A o

Johnny Depp playing role of Wonka
Tom Hanks playing role of Lovell
Let's wait for them to play

Johnny Depp playing role of Sparrow
Tom Hanks playing role of Gump
Let's see the net effect

Johnny Depp played (Sparrow Wonka)
Tom Hanks played (Gump Lovell)

ME I E R PRI LR EZE M E T send) BMEURIEAZEM . 1S, B agent HRIL
ZILIR T RELCATRE—NHEE, ME Z/ANHEBN T act 5% AAR 101 5T B T 4 HE /5 Ak
W, SR, ERENESHIE agent FIHEAEER, YEHEERAMREZE, £
LB ITA agent BL[AITH 5 BT B¢ A HRITER R o

T LA B X e —F Clojure agent fl Akka £ 8 & ] 5 [Fl. agent &5 A
SRR B R E R T B, AT LU B (T K EUAE agent Fiafr. HMAHRE
B, Akka £ 6 W4 A % 110 B Y onReceive() BE receive() BRET LA K H & 5 8 il K TH
B, BB R R LA EMEI L BRA IR, ZHEWHRAZAET, e
1 agent ZL FTA T FHERFFIE, BIZEL RS A R AT —DMRBAEH LiETT,

BIAEWR T, agent HARBHAEMMES D, HEZ—T, F2PaiEE 2L, hTH
F e MR LW EM, FrUESERBLMERGEMBIER. BAmRENEE
TE3 55 h AT R Se BhVE B 2 1H B 45 agent BOTE SO W{ATWR?  Clojure AL HR 7 =L L B Xy 4b,
B RS BB iR R R4 agent BT A HBARREL N FHH, IHMULEF RN AR
ARG TRE %,

Ttk RN E SR F PR EE B AR agent FU/RFIRMERIX 478 76T AR
fhd, sendMessageInTXN() R EBEAER A% —1 act H BRI EE KRR A B
R, T%EH B AE—TH dosync() BB S ME S P AR H X, WA shouldFail &
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BN true 895, WFSAGSPERIR . Tl0R 3£ 50, MH B ENERBESR
A IZTH B 5 E % IR & 45 agent., 76 F 1 B AR T —41~4 4 depp f¥ agent,
HERMBRET —MHEEEAY “Wonka” HIESMNE . AL BB S B — A~ R i 25
F, BATAHEKR T — M08 “Sparrow” WHE. BE, HATZFFH BB R, %
JEHs depp JIT i i B BT AT 96 56 A IFTER M 3k,

(defn act [actor role]
(Let [[name roles] actor]
(println name "playing role of" role)
[name (conj roles role)l))

(defn sendMessageInTXN [actor role shouldFail]
(try
(dosync
(println "sending message to act" role)
(send actor act role)
(if shouldFail (throw (new RuntimeException “Failing transaction"))))
(catch Exception e (println "Failed transaction"))))

(def depp (agent ["Johnny Depp" ()1))

(try
(sendMessageInTXN depp "Wonka" false)
(sendMessageInTXN depp “"Sparrow" true)
(await-for 1000 depp)
(println "Roles played" (second @depp))
(finally (shutdown-agents)))

BATHRIE — DB RWIE W RE S agent, TE BB E 2, FLUR ik th 45 51
TR

sending message to act Wonka
Johnny Depp playing role of Wonka
sending message to act Sparrow
Failed transaction

Roles played (Wonka)

M T RIR 4 agent [ Bh1EER 76 S (28 72 SBT3 B R 260 B B S R Rk
FRLZERY, BT LA 45 A0 S G2 47 7] RE R RS A R

HWREHBSIE S HEHITHEN, W &%h agent FITH RSP RER K, IF
BRESESHISERZIEMHBA GRS R T &£, MR X —F7 M 5 RAITIEN 48 Akka
transactor A — 7 v ¥ R B 1t (4 £ €0 S5 4 R W BT, e Clojure f# 1k
TREMG W, HFEARFEERNTZAT/E 8.10 448 transactor BT B B AR e fph s
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* Akka

http://akka.io

Akka =M Jonas Boner F K H—E X T Scala B, WLAZE JVM FHEMESHEAK
MY RIF R IR, BREFBHEHE T STM ME T M @ RH L hEE.

* Clojure (R 2544

http://clojure.org/data_structures

X FZIHET Clojure 1195 U ELFERE ALBHB LM AE N A& R B 254
Clojure’s approach to Identity and State

* Values and Change

http://clojure.org/state

Rich Hickey 73X JUE 118 T LM 5 RE K Clojure #8, 42 T b iy 78
BRI S REAE: 22 (R) AT AU 1) — SE B 00 .

» Designing and Building Parallel programs

http://www.mcs.anl.gov/~itf/dbpp/book-info.html

X B A& T Ian Foster [f] 4 E/ERITELL A .

» TFE AR

http://www.cs.utexas.edu/users/EWD/ewd03xx/EWD310.PDF

iX B 7 Edsger W. Dijkstra F 1971 4F 7E Acta Informatia & 3£ B i 3 “Hierarchical
Ordering of Sequential Processes” HJREIENE

* GPars

http://gpars.codehaus.org

GPars P H 5 /& Vaclav Pech T FF & # GParallelizer, #%ZZKER —TET Groovy B &
FE, A]LATE Java Fl Groovy H{#E

« SER MR

http://lamp.epfl.ch/papers/idealhashtrees.pdf

X B Phil Bagwell BT BITISFEAAL Tries B30,

* Java P AEELEY

http://java.sun.com/docs/books/jls/third_edition/html/memory.htm!

ZWHALE T Java i F HMIEHFITE Java KR Y Java WEEBIEIIR A I A o

» JSR-133 Cookbook for Compiler Writers

http://g.oswego.edu/dl/jmm/cookbook.html
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HEXRLES, Doug Lea it fE T4 £ MIEHHE .

* Lock #11 ‘

http://download.oracle.com/ javase/1.5.0/docs/apilj ava/util/concurrent/locks/Lock.html

X B Javas 5] A Lock 3 4 Java PP

* HA X R G AR X

http://userpage.fu-berlin.de/~ram/pub/pub _if47ht81Ht/doc_kay oop_en

T~ LBRZMHIHEAEH, Alan Kay 38 T OOP FIEIES X,

* Multiverse: EX{FZH4 N EHT Java SCHLIR

http://multiverse.codehaus.org/overview.html

Multiverse J&—A2EF Java i), T LIZEZ A JVM 55 B 8 69 STM 5250 HAH A
/& Peter Veentijer,

* Ployglot Programming

http://memeagora.blogspot.com/2006/ 12/polyglot-programming. html

IX B Neal Ford #§ “Ployglot Programmers” RRAR

« MRS i 2 L AR

http://Www.agiledeveloper.com/presentations/TestDrivingMultiThreadedCode.zip

XEAETRES N { Test-Driving Multithreaded Code ) kAR BT B 10 BT AT 775 G YRS
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