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Rt — 4l (Component) , ‘B LAF EHAT Java (RS G/ NELAL, Java BT
HAE (] — B ARRS G B AT FE A Tl I ZR AR T Y . TVM S A IR 25 G — 4> main £kF2,
LR AR T IAT Java BIFMIA L 5 (main J5i%) o anig e 1-1 PR RS R T Java 2
o AR A A T E R RIS 17

A 1-1. Java AR ARG AT AR A

public class JavaThreadAnywhere {

public static void main(String(] .args) {
System.out.println ("The main method was executed by thread:"
+ Thread.currentThread() .getName());
Helper helper = new Helper ("Java Thread Anywhere");
helper.run();

}

static class Helper implements Runnable {
private final String message;



public Helper (String message) ({
this.message = message;

]

private void doSomething(String message) {
System.out.println ("The doSomething method was executed by thread:"
+ Thread.currentThread() .getName());
System.out.println("Do something with " + message);
}

@Override
public void run() {
doSomething (message) ;

}
)

g 1-1 BRI s T an T

The main method was executed by thread:main
The doSomething method was executed by thread:main
Do something with Java Thread Anywhere

M LRI AT LB Y, 26 JavaThreadAnywhere f) main 75 %14 ) 3¢ Helper [ doSomething
75 {5 #B &t main J5 3% BT AT .

EZ SR, FHERL — B RAR hWA (S mhFh) X R iTiix SR EE,
ERABIMREFE, ARELEMNEE. ABIEEENTSEIX A,

Java IR AT LSy A sp 42k 2 (Daemon Thread) FIFH f£#2 (User Thread), F &S
BELIE JVM BIE#f3ak", BI JVM IE % 5 1kl 5 B b O BT T P R R 4 1S 18 1L se ke &
W IVM Tk, fisFPS @A S E0 VM IES 1L, BIR AR b A S g Brs
FTHARN IVM BE# &1, Hik, SFPSRds T ST ERLRRENES, 6
BT AL A L AR B 71 L

1.2 ZIEMEIESEIT

e Java I EH, —AERAE#ZE —/ javalang. Thread 295K, Fk, 7E Java IBEAIE—
ML G — 4> Thread JHYLH], YRXBAFNFEHISE, CIE—A Thread LHi5
A H AR K BIFT AR R, TVM &k —/ Thread $5614r B A A A (Call Stack) Bt
THINFFZEE  SXPA VAR —A T ERER Java REDEMIEARX R, 55— HTHRER Java

1 Bpifif System.exit 4 &1k IVM, % 3E 4742,k JVM (4o /& Linux & 4 F 42 B kill 4448 .k Java i#42) .

2 | Java BLBREELMIET (RITEXE)



A A ARG (A1 Native UG, @& C fURD) RIHAXAR.

—/> Thread SEB@E ¥ xt LA~ ke, —/M& IVM IR (R 24 Java £48) , H—4
5 IVM b A R T TVM BRI RS A M (Native) %, B3h—4
Java 252 { U FAH L Thread SKBiliY start FGLRNAT . B2 BaNfE, HMMAIZER IVM
L R 1R A 25 VR BE 25z 4B, AH . Thread SEBIRY run J5 &4 IVMIRA, anid 8 1-2 Fom.

W12 Java KARM G 5B ST

public class JavaThreadCreationAndRun {

}

}

public static void main (String[] args)

System.out.println("The main method was executed by thread:"
+ Thread.currentThread() .getName());
Helper helper = new Helper ("Java Thread Anywhere");

/1R — R

Thread thread = new Thread(helper);

/BB LTS

thread.setName ("A-Worker-Thread") ;

/| R EFE
thread.start ()

static class Helper implements Runnable {

}

private final String message;

public Helper (String message) {
this.message = message;

}

private void doSomething(String message) {
System.out.println("The doSomething method was executed by thread:"
+ Thread.currentThread() .getName());
System.out.println("Do something with " + message);

}

@Override
public void run() {
doSomething (message) ;
\

EH -2, FAEid B $% new — /) Thread 2L {33k G — A~k #2 . Thread KM H R —/~Hy
15 38 S HE A—A> javalang.Runnable # 0SEf, 244H R BaRHZ LR run Gk S
JVM i A,

2 BpiEAT JVM # F 40,

BT1E Java SEBRELREM |

3



i 1-2 BRI R R s Tt an T

The main method was executed by thread:main
The doSomething method was executed by thread:A-Worker-Thread
Do something with Java Thread Anywhere

Hig# 1-1 FrosiRRR4LL, RIFERIZE Helper el —4~J5i% doSomething JLi /& 44
A-Worker-Thread (£ FEfiE main £5 2 ot dT. XA R ATE R 1-1 dr, 2 Helper [ run %
2:f main ZZFRFTHITIY main J5 2 AN, MG # 1-2 fi 3 Helper /Y run 5 3 K A11H %A
FEACHS i B AT R A, AL JVM o ORI £k £k &4 A-Worker-Thread)
AT . .

T 1-2 v, XHER R G start J5 AU (thread.start()) X BE ARGz 47 7E main J5 3
9, i main 75754 ) main £ U BTEATI . Rk, X BLIRATAT QIR AYLERE thread Bk AT LA
BAE main ZRERAY— A FLRFE, 1f main ZRFE AR IZER AR AT,

Java [BEE W, FERREGE NP ERMP TSR BOASOL T R Fi SNl
F-ER R R PP R R, QLR R PR BRI AR L R . AR, ACERARAE G T £
B, Rz 2 Za0aT LA Thread S5 lAY setDaemon Jj i o % die 2 FE X — @ Pk .

Thread % H & & —/~H java.lang.Runnable #2110 9% 4, T 14 ol L ik 2 X —/~ Thread
KUK GRS, A SRR M S Ak run 53k, g 1-3 For,

% 1-3. vA4)3E Thread F £ 6975 X4 2 442
public class ThreadCreationViaSubclass {
public static void main(String[] args) {

Thread thread = new CustomThread();
thread.start();

}

static class CustomThread extends Thread {
@Override
public void run() {

System.out.println ("Running...");

}

4 | Java ZLGBEREELEES (RBIHRRE)



1.3 ZKBENRESE LTk

Java FFEH, — A SN OIE, BahFIHisfr a8 R A A dr AT RE L I 45 TR,
mlE 1-1 s,

()

Thread, start()

request blocked 1/O

10 completed [ BLockeD ]
try to acquire 8 lock }\
Inck acquired

Object.walt()

RUNNABLE

e
L

selcted by Schekier Coect poy) o oy wm*“}

" READY T;“"“”“‘j “RONNING Uil 3
e N © wated thread torminoted ]

suspended by Scheduler park)
LockSupport. unpark.
Thread. sheep(sleepTine)
TIMED_WAITING
Thread wait(timeOut) ,l
LockSupport. parkxx)
o~

@

tmeout elapsed
Thread.rund) exits

TERMINATED o
L }__’(x.) Copyright(c) 2015, TG, Al rights reserved.

1-1. Java LIZHVIRTS

Java LR R AT UL AR R Thread SCBlRY getState 75 iR EL. %75 ik iR I {E A
Thread.State j&=— /> K625 (Enum) , Thread.State filf i€ LIS FRIR B BIELL T JLFH,

o NEW. /A1 A B ah SR RLL TR E ., T — AR Ll RRem Rz —ik,
Rl — A~ fe Rl e A — kb T 2R .

e RUNNABLE: iZWR&EALLEEE—ITEANRE, ERFEHSFIRE: READY i
RUNNING, #i# #mib FiZREMSRTLAW JVM &R IHE S (Scheduler) #HfT
B 24 F RUNNING RE, FERRETIZRENERIELEIT, BN ER
X5 run J5 i ARG BT A RO HE 4 IEAEf CPU $hf7. 24 Thread SRy yield J5 ik
0 TR FH Bt sy T R R S 1 SR, N R R IR 5 25 B RUNNING %% 464 READY

F1E Java SELBEREELHKEM | 5



e BLOCKED; —/#ifikia—/ s, /O (Blocking 1/0) 5, sEikmE*:m
— A LEREA OB, HNORRALTiZRE, L TiERENEEIELS G A
CPU %, 2M4AHM Y VO IE )G, SiEHMMPIHH R BRBRG, ZRRIRE
R AT LA 44 RUNNABLE,

e WAITING: —AMEERHIAT TR kA Z et &40 T X FhC IR 5 F K b Bt AT 4
ERERRE, X5 5E04E ., Object.wait(), Thread.join()F1 LockSupport.park(). GEfS
{E A0 P2 £ B2 W WAITING %45t 3| RUNNABLE fJ#H J 75 & @ 4% . Object.notify() ,
Object.notifyAll()F11 LockSupport.unpark(thread),

e TIMED_WAITING: iZ{k&F1 WAITING (], %%{JE?%?E%?&E@&&##E%I‘E
FREEESIATRERIE, LT AR FREOFFRE. SHBEREHER
SE BT IR] BT I SRR BT S SR A 4 E SR A, XY B Bh e RUNNABLE,

e TERMINATED: E&H T4 RIERL TiZRE. BT ERELOI RGeS H Rz —
&, B —A &R A ATREA — kA T %R A&, Thread SLBIAY run 75 i 1E # & [ 5% i
Tt 5 % i 1R AT 2 1L BB & S BOH LB TR

MNERBATH, —IMEEBEERB M EmAMP, R — kLT NEW REM
TERMINATED K&, m— &% EHKR M RUNNABLE $k&##: 4 BLOCKED, WAITING
F1 TIMED WAITING X JLAR & BE ] — R BEFE R #F LT x4 (Context Switch)
= A,

ET XU T ROZFTFILRIENS R, b, SROTEEET—ARIEHFSHEITHE
F - ARE R (5, X 2R 50—k L W X AR IR AT SR 5 1 R RE,
PRAIEENT", HIE T 5 ZM BT BIf 2B T . S5, VTR IR IR IR X 5 fE & |
PR ZoR T, B, IAIUARERERTAYITIE, ARIERVTHOR B ZAT, RIONEARHR
IET AATR PR BN AR B, S ATV B A R L J5 1 B0 Sk 4 S TR B T REAR () X4 75
“RIABATHBIHPE T ™ X R R R

EERBEARED, 41K BEANRAEH RUNNABLE ##th3E RUNNABLE (BLOCKED,
WAITING ¢# TIMED_WAITING) fif, #HR£#2 0 £ T 3015 8 (BIBTiIE#RY Context, f11F CPU
MEFEMBF RS EL-HAANNES) FTERRE, EMHNSEHEERIEA
RUNNABLE R 5Bt GE 0% 76 2 A P17 2 BE A 26 il B4k iidt . i— AN RBRREHIE
RUNNABLE R it A RUNNABLE R A i 7] GBI R Wk = Z Al (R AR USR8 | F 308 BHTEIE
- Rl EATEE. XM LT CE BT RAFIRE RS BB | SC e,

3 foefrikEAfera & X Socket 5,

6 | Java BLBRBELRIEEH (RIHERE)



T A R AN IR, XA R TS B AR AR AT R
{7 CPU R jil FF44 LA Je CPU 247N %5 4% (Bl CPU fJ L1 Cache, L2 Cache %) HyF44°,

fE Linux F&F, AT LAE R perf fir & Wl Java B FF@frid A #Y LT XO#HE L.
an, WATATLAGEF perf dy &k LR ANTE 8 1-2 Fron R FRYEAT, MMM T

perf stat -e cpu-clock,task-clock,cs,cache-references,cache-misses java
JavaThreadCreationAndRun

Ekdr4d, 28e WA cs ToRE WM SR A LT, EiRa AT
JE A AR T

73.719681 cpu-clock (msec)

73.704906 task-clock (msec) # 0.956 CPUs utilized

434 cs # 0.006 M/sec

2,361,905 cache-references # 32.045 M/sec

419,134 cache-misses # 17.746 % of all cache refs

0.077060925 seconds time elapsed
HIE AT I, Ani f 1-2 BRI s i1 — 3672 A 7 434 i b T3,

Windows & F, FA17 LA Windows [ 459 T. 5 perfmon’ s W #i Java Fit 5z 47t 2 o 19
b S

1.4 ZAERmit

AU Java RYCEFFIEREA b ARG T, A A A LAY TR AT ik S
BEATUERL, B2k ek B A T e I ULME A T B, A I7E T Sk Bl b7 R IR . 2
Frll, SEF R (S FIRNE (RPN s A SRR A A, ]
TR 08 05 G P I ST TE MR B | SR B AL T 2 TR 25 DA B i e £ L {0
f 2t ix e . \

IDK { #f0 T 5 jvisualvm® o] LSS BLERRRAUE R, 238 A TEIF R AR IR T WA Java &

4 RALFT AT KB CPU % 45 F 47 5] LT & 09 BRI LA A4 (RAM) ¥ 15 48 8 £ 209 E-B AT 5,
2R LT Lndka§ 8 X BALPTF R 0 CPU &4 A B R, (k540 X KA G A EH AL 2B
ATBAFRGELANAFPHEFATHUE CPULEAE,

5 AR A9 AT LA . Windows 424 B 5% \System32\perfmon.exe,

6 VA Linux k& JDK #4#], jvisualvm I A48 N 69T #4754 A . JDK £ B F\bin\jvisualvm,

$1FE Java SELBERETHEEM | 7



SGirh RS, B 1-2 @R T{EA jvisualvm Wil —/~iE4710 Eclipse s2 {5 i i 28 P& 00,
X AR A B R, UL Rx Se e B R S Fn i A A% .

Applicat &
e view [8 | Manitor i et @ Sempler S
¥ VisuslV - J
& pinicea - org.eclipse.equinox.launcher.Main (pid 11195)
®Remo Thresd @ ®
& v
@ Uive threads:
Daemon threads: |5
"o o9 Howe AL Theeads v \
Threads T a0 T T e T T a0
Iy Finlize
{@Rafarance Handiar
= ) == = L]

1-2. {EH jvisualvm 451 Java &2

MER, AR EIREE, BATATREAMEE A jvisualvm, Bl AT LA(EH IDK [ #7609 5 00 —4
TH jstack’, jstack f&—/Ard47 THE, i & LASKIIE & Java JERMILZE RS B, fildn,
R ZF7H9 Eclipse SE % B Java JEF2 1D (PID) 24 11195, A2 it LA fir & Hefi 1T
LASRHIZ Eclipse 92 {5 H f £5 B 4 0L o

~/apps/java/jdkl.6.0_45/bin/jstack 11195
ikt & R oy St A 1-3 B

7F Java 8 rh, FR{1:E ] LA{#E Fl Java Mission Control (JMC) ix/~ T H kWil Java 252, 4nf&
1'4 Fﬁ;—]:‘.o

7 A Linux #& JDK A1, jstack T A48 5 &5 474 % . JDK £ B F\bin\jstack,

8 | Java Z4RBRHELMIERE (IHERE)



fapps/ ja

fa HotSpo

mixed mo
prio=10

1n Object.wal
Thread,

monLear)

org.e

locked

startJob(WorkerPool.

run(wWorker . java:51)

"Worker in “t.wait() [0x0000

(on object monitor)

wait(Nati ethod)
0000dae68ed8> (a org,eclipse.core.1nternal, jobs
rkerPool.sleep(WorkerPool. java: 188)
1} v“y\':" Y”V" D
.internal. y(WorkerPool . j
e.internal . jobs.Worker, run(Worker, java:51)
thread-1" prio=10 0x0000719f3

00 4 waiting
.lang,Thread,State: TIMED_WAITING

& = flight_recording_iogithubviscentutilAppWrapper7000160000iogithubviscentmtpatternmsexampleTPSStat. 58 < #
e i Hot Threads
e & @ Events B Operative Set Interval: 59 5 867 ms (all) Synichronize Selection
i} General |
| |
i R z
" u i i h 4 L
Mesviory S/31/15 10:32:22 PM pos S/31/15 10:33:22 PM
5
S Context Switch Rate / Second 218,759
Code
& Hot Threads c)
Threads
Filter Colurmn  Thread
-5 .
706} Thread Java Thread Id 08 Thread ld  Sample Count Percentage
W »® RMITCP Connection(2)-127.0.0 17| 12945/ 10} 20.91%
System W RMI TCP Connection{1}-127 0.0 14 12940 3 M 9.09%
L
Events
Hot Methods: Call Tree
Hot Methods ¥
Stack Trace Sample Count Percentage
bl ;aw\.m.ouject()q\lml:‘me-'un writeObject(Object) | 1} 10.00%
* % javp.utl TreeMap writeQbject{ObjectOutputStream) 1 10.00%
¥ & gy reflect GeneratedMethodAccessor 3, invoke Objed 1} 10.00%
(3 ingMethodAccessorlmpl nvokie 1 10.00%

i Overview # Hot Threads o Contention §% Latencies @ Thread Dumps | o Lock Instance

8] 1-4. {BF JMC 151 Java 12
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156 EFMH. AETRMMEHF—ZHIAR

synchronized #1 volatile

¥ (Atomic) RIEFEMMAVRIER B —AR S HIBRIE. Flan, Xt int ZAER count HfT
counter++J R ER A& T T4 1E. XREA counter++SKhr ERILAS A 3 1M R1E: 1) BEE
%2 & counter FJZFT{E, 2) £ counter FIXFT{EF 1 MNEEZH, 3) ## counter i)Y Hi (& 5 i
1 FEHI{EREZ counter AF &,

ELEBRAGH, ERTFRIETRESZHMERO T, than, LG anREEA x4 R
K fT/R 2 (Synchronization) AbPE, WIWGEHBLAESATH 2 AR IEMI & counter (I C
ZPHMEEBS T, FX —PRBREF AR counter LR “Yai{H" KL L2 H
M7 . 2488, synchronized S8 F ] AR BY A1 RLBLBRAEAR 118, LLBEGx Fhekfeial iy T4
.

synchronized 385 AT LA SGBUR VRO R 70, HoAS W 3L 16 B o B L5 (9 1 X (Critical
Section) FYHEfth ¥ R UEAEAE il — A2 R A — AR BRAEB BT IR F P R RED, X (EAHIm
KARRIBRERT - F#E. X8, EETRCSMIES. B2, synchronized X
F R 55— ——RIENAF A AT LM (Memory Visibility) , g (B #3477 =B .

CPU fERAT HAD A B, A T /b2 88 g i) AR T T 7 6 T B 48 AR o D ] ) 2 0 (B2 A7 5
i% CPU [(IZRAF[X (4 L1 Cache, L2 Cache %) #hr, [RIIHAH B ACHE FF 2 U () A28 GEIRF, AR
FERIE T RER I CPU ZRAF X MM AN LN A7 b I . [ REsl, FROAT ik o 1 4 17k fr) % ik
MEM BRI ATREMUEH S A CPU ZRAFIX, MEAH SR ENfF. hTE45 CPURAHAC
MIEAFIX, B—4 CPU X hHIANAEX TH A CPU MiZ & A7 i, Xate8 7 EH
fls CPU bizfTHIH b L e rTRETEE “H " IR x SR R AT k. Xk 2 T iF Y
A AT L

synchronized 855 4h— /SRR EIRIE T — > ERFEP A7 I 5 X o 9 AR AT B 1% ety
A5 BB TR JE B AT 100 5 DX b A AR A S B ke B8 mT IR . 3 T (R IE & 228 ARG A9 1E
PRGAEFEE,

ifii volatile 38 F ML REMS PR UE N AF W] Wk, B —A-ERBEXT— AR volatile S 7% 11 4% &
B A S x-S0 fth U (P %78 A 2 B & B8 vl . k& e, HMbZRBRA S 4
‘BT AR EE. Kk, A AHE volatile X ¥ 5 synchronized S il i FC 2 0 P B M8 LL
B, BHFRAR BB X FFRME I AE Y, volatile S5 HEELRIIE N A7 T Wk,

EHAREMR synchronized & i 5 it R Z 19 A S BUIBAERE DS CRIE R VERY IR 7Pk . volatile S& i+

10 | Java Z4&RERIMED (RIHRIE )



KA AT LR OGR4 — B & T —4 volatile 2RI ERAERM, ZEXH
BAENFF (B RAM) fi AL (U Y AT AT ER) CPU I FFIX, miflh CPURIRFF X+
iRz R ERZFE T &S ONFfiAAEF A EAFHIZEROMENE) . XRERIE
T H AR FR U )% volatile £ 1 Fr 22 Bt S AT LABR IR 1% 28 8 A e (.

volatile . 9 5 sh—MER R EAE 1L T4 EHF (Re-order) . i &1 CPU b THR#
RAEPMTAETRISETHRLSTHF, X ERARDAKERRITE TR &K BENFTIA
A A REATRY . Bl 4 T TR S R B AR AL TE D .

private SomeClass someObject = new SomeClass();

EiRiER) AR SR i . 1) QU2 SomeClass HYSEG, 2) H42& SomeClass 5% f5ilfY
SIHBIEZ 25 & someObject, {Hg& i TH 4 BEHFHIMEM, X B ARAY L PR AT F A GEA -
1) srfe—BtH T 7 fif SomeClass LN R, 2) HXHANFE RS HARESEE
someObject, 3) G &3 SomeClass (UL, Kk, 24H b2k i) someObject 25 B {E T,
HAF B OUR R 7] — Bt /7 fi% SomeClass 5 (il iy 77 25 T A9 5 1 ifa 2, 1fid 3% P 47 25 1) 4 B2 AY
SomeClass S5 W4 1L AT REF A TE M, Xk TREF B — L WA ARRIML R, kL4 E
HERE W AfdE 13 bk RS BRI BT A I (IE an RS B 2k T ) SRehAT.

L4 BT BAFBURIESRM CPU ik — o4 2 uE 7 aTREMIILIL, (B BRI
LRI AT B A E 7 & AT

A R RIS A A5 (EH T volatile e F, kETEEEXN KT EERR
fih ) 1E B e D 1

&5 synchronized itk A B RE AE R PRI T4, SUREMRAEN 7 7 WA, T volatile (X AEMR
WENAERT Pk, (B, AiESSBECE T, mEEAR.

1.6 ZIZRVDLEFNXPG
CHBMEINILTRS,

e BRSAGMEME (Throughput) . L& ErR - HERPAILUA LR
(Concurrent, H[a|RFHEFTAY) AIERIE. Bildn, 4—AERFEBCH VO BIEMALT FF70,
oA 2R 3 5K W] ABRAT He AR 1

o E=MWM (Responsiveness) , fliJfl £ &ML F, T GUI K (4nsm

8 AL FHAGE—F AL, FAH Java A 444 (JMM, Java Memory Model) #5948 %34,

F1E Java ZLEREIKEM | 11



FERRERF) WiE, — A REERIE (FLanM RS & b F#— /> KISCHE) JEA & 38U M
WIS B e “dREE" ABL G JC ke B PR R (R . T Web B RIRRIFIT S
— A TRAVACERE T A 2 R At 1 R A AL BE.

FE 7 FI A Z4% (Multicore) CPU ®ilR, 4 £ 4% CPU My ik &bk ¥ K, mb 2 FHL
IXAERDIF B8 2R ik A o lom {1 £ 4% CPU, SCHETS i) 2 kg A B T3RA1 7 FIl
XM £ 4% CPU BRI, ik 1 3R 9% .

BOMURTRGRRAVER , 4R 1 ) % A £ B T LG 35 30 B 15308 B 7 1 14 0 ¢ 0
(A i) o TRBAE A S BRI T 1 % A HE R AL, 12 T X RSt
IRAIE . \

BIZFFROLEH, B vl LA (b 5 2 TR OS54

L AR A F S R AL A, LA

%1ER% (Thread Safe) IR, % ~2kfidt SRR, AREA REGARMN K
ViR Rl HE 0 208k T GE ™ AR Rt — B, AU gcs GEmsar) . &%
ST (e 23 T A S i 28 e P M3 A9 W B ) 5 . (8 (24 synchronized
K7l ReentrantLock %) REMEIRIELLRE L 22 KK AMA, ABFELEFETIER
i — LA Bh BT SR e R 2 %

LIEMESFHE (Thread Liveness) [BfE, — A2k MM G R Bia 1145 R A fir
ISR H#ETFARE. WEALERN M E KA, RUNNABLE R &2 3157 2 14k
B B%Eh E, IS4 5 AE Y e S B R — A0 TH A bR R B R
A (BLOCKED4R#Z) , Hif=4: 735 (Dead Lock) ., fil4an, %% T1 $A 8 L1, H
I AR L2, sk 2R T2 $i4 81 T2 i ik B 3k /8 L1, Xk S8k T1 fn
T2 — BT FM BN — B XA AR BRRE, 4%, —HICRNSEDLT6E
S HBLAE, S REmEIEIES (Live Lock) [Ai, Hp—/ ekt — HESIKEABER
o Cikidk g, XeteFtb ENE S LS E ML RA - hERE R E—H. B
O, ERFRAE PR LR IE, A RGN CPU Rtk TR P RER
SEBCR S AR R, B el RE IR YLK (Starvation) fyfe]E, B
FOe LR Bkt LK H CPU 4T HIHL 2 ifi Ak it ik RUNNABLE R &) READY 14k

pr.

Lo

LT3R, i T CPU RIRAIREE, b 3Cui T AR 1R % SR ga e i o4 AR 8l ™
Yo, EXINT RLERHEE, AFTREMELE,

AT, BRPRGEE 5 T LAG AT AR, GlanE AR MR AL T, (HiX
A L R gk S b B, 5 — i, SRR, EERFETH
ERERE PR, AR AR AR R R AME AT (L T, HanZeAs Java BERH T

12
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AR B IVM SR &SN AL T, A0 4 %R v BT A O S skl 2 i e i 4k 2%
Bf7. B, MIEEKERTRENMERE, LERR TIRESEZURES LR
(o o, Tk A R R £ 2 R

1.7 ZEBERIEZERAKRIE
B % S BRI 11 B,

xR 1-1. DEEREZERE

A& B X % &
JeBAL AN 8) | L8936, AR 445 H 305 VAR
AR LA EZAMIAAE, 5584243
——xt LAY, R —ANRAZT VLR R AT 8 ANME

#£% (Task)
. EHFR AR as . — AT ARA
fe—AMEH, — AL T 6 AT RT ARALE
—AMEH, FAALH LT ARA—MEH

AT § AMEH A B — B ELE AMMAT, X4

# % (Concurrent) FH MM FIATE), M AL B H XK
A7

4 (Parallel) AT $AMEF L B — B R A AT

Mo @3t R Ga AL 0 R R A, —ANE BRI
RPFER S (BELRIMRALNEL). &
fe & 2 E L 18 R % £ 0940 B 7 ik R AE X R #¥ 12 %, % Helper
65, B, —AL£6)F5iE08 A5 KL | 69 doSomething 7 ik )
HEEGEP HRL, AR, WITEP#HKG | BEP R EAELRL N
) BAZIAAR N B P iR BAL, B, BPF %42 | A-Worker-Thread & %42
RN A, FANROE P RAMA
AT H T ik R 7 XKD o B AL 6 B AR EAL

LA BARNEFEP HAALRTH, TA | AR I4RFT—A
TEPHBAZIGNTHEANEG A eEA | TAFEL20TH KD

% P in#%42 (Client Thread)

I 4% .42 (Worker Thread)

9 filde, —ANREMOMA FMESR, FAMERR A Java 42 (A2F), EAMRKE R AS#ATESE.

B1E Java ZLERESHKERM | 13



B X

T stin# (Context Switch)

PRAEFKEF, E—ANAEAENKEY
RUNNABLE #£ 4% # 3 RUNNABLE (BLOCKED,
WAITING 34 TIMED WAITING) B, 485 %
4269 L F A3 .8 (BppriBey Context, &3 CPU
AFAEBFAEFTRBAX—HELHNEF)
FEERBAARAELRALZME FRHEN,
RUNNABLE Ak & B fE 4 A& 2 A7 9 4T3 B 69 %
B b g AT i, :ﬁ——'i‘ﬁ’f{-ﬁ#ké@#
RUNNABLE # & # A RUNNABLE 4%/ B4 3E
TR Rk L ZATRA 69 BAZ LT 2 &5 A
gk FATH, EAEALN LT LG L TRA
Fotk 5 LAZAMAR A ETF Tindk

2 X4 (Explicit Lock)

45 & Java KA P T VA& A Aots bl 69480, BPRE
4% B4 CPU 45 f& Al 694, 46 synchronized
% 4 F#o java.util.concurrent.locks.Lock 4 o #957
HERE

%4244 (Thread Safe)

—BARYA F SO KBS RAELR —HE
A N BALIAT R D AR A L E S b6, Ak
HRARBAZ LY

1S5 RTT—
NE B AZ K £ 8yt
BBE, BLH
increment 7 ik A& %
MNEAZRH AR Y
HETRFRAES
TR R AR,
i ¥ 1-6 fom T &
2oyt BB L,
HEATAE 5 ALK
A2 F B A & R ¥
oy S 1 H 0 SE

w14 TAEE LR THREG

public class WorkerThread

public static wvoid main(String[]
new Helper();

Helper helper =
helper.init();

{

args) {

// kb, helper M F RN main 418
helper.submit ("Something...");

14
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}

static class Helper {

private final BlockingQueue<String> workQueue = new

ArrayBlockingQueue<String> (100) ;

// BT AEAF] workQueue HFHES I LIEH LR

private final Thread workerThread = new Thread() {

@Override
public void run() {
String task = null;
while (true) {
try {
task = workQueue.take();
} catch (InterruptedException e) {
break;
}
System.out.println (doProcess (task)):

}i

public void init() {
workerThread.start () ;
}

protected String doProcess (String task) {
return task + "->processed.";

}

public void submit (String task) {
try {
workQueue.put (task) ;
} catch (InterruptedException e) {
Thread.currentThread () .interrupt () ;

r

w15 LR LAGITHE

/*

* * * %

*

AR R LT EEE.

@author Viscent Huang

¥

public class NonThreadSafeCounter {

private int counter = 0;

public void increment () {
counter++;

$1E Java FLBRETREY |

15



}

public int get () {
return counter;

}

FHEN-6., ERTAGTHE

/**

* R AT

*

* Q@author Viscent Huang

*

xf

public class ThreadSafeCounter ({
private int counter = 0;

public void increment () {
synchronized (this) {
counter++;
}
}

public int get () {
synchronized (this) {
return counter;

}

16 | Java H&REELHEER (RIMERE )



E£28

EitER A

Nothing in the world is single,
# LR AR R
All things by a law divine
74T oA Rk,
In one another's being mingle:--
AR L RIC T — AP AFAY
—— { Love’s Philosophy ) &%, 1819 %

21 WItRAKRHEIEA

iR (Design Pattern) &%k 1% it 45215 5t (Context) % ik 77 7E Y W]l — etk ] &
Ff R 5 %' XA E X ATREA AAhE , (& IRTaT LA T — F i I s i ke Loxt
HA A BAEMINN,

— A AR (Pattern) #2JR T Christopher Alexander T4 H (O ELSL FIIREZ:, Ja kA NHF4A
B B R ATl X 3 r B o AN BT Jn A& Erich Gamma %% 4 A (iX 4 A7R#FR 4 Gang
of Four, GOF) T 1994 4 tHARAIZ M 2 (5 (U thaist. T PRI T 4] e 2k o 4 )
(Design Patterns: Elements of Reusable Object-Oriented Software) , Sbr b, B AMAS 24453 2K
T, BATTLAMKK BRAGEIER = o5t 2s A — Tl B MM 2 R,

1 3l B#A B4 “Adesign pattern is a general reusable solution to a commonly occurring problem within a given

context in software design”,



P E S REEEE (R P F 2T RER KK H AN, Glanidd i, &nit,
R, (=170 AT R A LA R — A R TSR, Blan, Hrhrofg )z
AHRIHER AT -

LR, ARE, FIAFHE. Fadh, A(H) H#R.

BRAER, BATEHEREACLYINIm RS KA M ANH., ERHET, FIH KA £
HREBEA, BCMFLUARRRE T, el A ZF, XNHRERE (B2) HiY
TR R Y

f& DA N RO R R AT LA RO H iR T LA . B RRER R, BRI THA
T ALz AEANHE (X)), SR Ahr “8EW, KRE” (EEEACHM,
WERAANF AU st TIZH®E (B MERtR, HkEMih %, SARMRGE
EERFAE. M TEDRANTTE, EREOEBRERFERKEN. LRk %
A (B0 "AAN") ZFHKEAMALACKAZDT: ATEHACHH, @ “KA" H
AW, 1 AN ZFHHEKEN, WX F T TV WS 4T Xt & 75 1 = AR A Fi i T2 % 6.
BERBREALR (B #E0EE. (S50 PR RIEA (B2) PR (BH).
Filgn, EIRANUEBERE (BL) P 41 F (HE) Mk,

BIb, WRFAURZEEEARIMLY, METFEMELESERN. Glan, R GO
RBABANTR R, EMOHZ) F R GEE.O& KB B IR S G 7 18 5% i =2 F
Hffpfifii) t2¥RaBER. (CEEL hi “HTHS" kdEmtsatEm TR
B LA A T LAKI S5 WA D . REERMRATY , WHRF THIRLHETEERZIMERR.
RBNEEEBE P LLE T ER —HEENhHRKEHGERE,. KLESARMES, L
FIRAKSHRERAEHR, HAEHR5%HE, kLZAMXAR, TRRAALETY, HiTHE
RERHVEEHE, SRt. Ao, = TARUEITA—UIGERLE, HELORER TR A b K Al
AR, ER U E NSRS RW &R ZEAARILR, ERERILT EITRMEKA
o

MR EBEE, AT . ROTTLCR S REE E R SR T SUREI =175 T

EM=+AHHROEAN R ZEHEIRL, mETMEELKAR, BHHRKXSIRHHEZE
WARIMALAY., EMRRLHFRFAMAERES, RONEETFEZAER SR, ALE
RENRRKX, XANA BRI & LR T —3E.
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B AE =+ TS SRR (BH0) A B, i e i £ Rty S A o 1 % R M T AR,

BB — R B %, EIFARE el DA AR AR, Rk, Xty & kit
KAUSEELAIEE, B Anfal s it 75 B A AT IATAVICED . 258, Xttty RAGFEIE S, Bk
R VLA A RO GRS = . Rk, — 05 i B RR TaFR I S, ROA R A1 30 %
HR A D BT RS, 55, RTHEHA RS M. — A Bt sl
PAGEF Java iE 5 KB, WaEMEM Crr. CAEH MmN RGBT LI, 4%, ELIIX
I Fe A1 242507 FE B i D e #2135 A B AR Rl B T AT ] Java i S 1EASKBLIE S,
B SR Bt AT AR A 2 AEMNE SRR, e A HEUMMIESEAKIIES
WA, RELER LI T B IEES A Sl % BRI BOIA & I E T A %
(E R AR, ik iR SE I A RS, ABET A& A BB RS R AT
AELA AR P B R AT S P ACRTD , LA 152 B 0 R AR R 1 T

Ve T DA FA T ok 150 L (] T (36 T £ B A0 OB R TR 05 %8 o T B AR AE T SRR 2
it EARARH R ARG R, X ERE, P2 IR T2 iz e 28 imixit
Z, Bilhn, Java prififE AP iRk TR 2 ikibEsl. A BHRERASE T, ET4E
A BAAM B, AT 28 Java brifl AOAAR B 1 THEARYIE .

BB RN R 2 [a) R Al i i 77 4R 08 7L AN . BBAHF Kb, B9
R ROk T T B Skl . — T, TR B 2 AT 05 R .
B—HH, BRERKELZITHEHAR (SWOAR) LFHERBIZIUHE, XLURLER
R 1Sz B 8805 19 3 o ] U5 LB I RN 51 2 ) Bl Fnitg sl e b 7 R 4 T — A — Ay AR,
BIR A #RAERE g HLBR AR — B IlE . X R IRIC AR R R I i R v Bk RO PR, IEan b & olk
RIEmMAK . £ESIERN T (ELRE b ATRAVIER —#, toan, HIBARRTEE 43T
I R ATk B A IRACRDHY Java ZERY IR, A AR “HATA CHr—/402, %34k
AEH XX %", R AKEHHATLLEART.

B T DA AR B 28k ) — Fp 5 3, BT T 9F R B 2 (8] i iyl i
T RHTIC, PBE B AR AR IR 2 . A T IR, RATER R R
B AE AT LAE ] “ A bz T XXORTHHE" ZRmiE .

2 #is# SOLID (Single Responsibility Principle #—32# /& @], Open-Closed Principle 7 ] /& %], Liskov
Substitution Principle 2 /& #3% /& 1) | Interface Segregation Principle 42 o & % /& 1] v & Dependency Inversion
Principle #& #i# £ 2 1]) &R,

F2E QIHEIEN | 19



2.2 ZEBRIHRAE N

Bfi% CPU fyf: = T2 NHE 8 CPU FMURAREL (7 £ 4L, LA AR §E CPU £ SUASAR 7+ B #if
HARAEVEREAR T /P& AL, X S RBRRELY RIERLN CPU %
IRUA B AR THI A PERE T RS S TRk R (R 2A0, SEBRmMBEAR S XA5IATFHK
HoAth[A], Ak 2 PERFRIT g Pef & etk . S mig, SEBl. TEHICAR T SCUi#It
W, BT AR 2 SRR TR I TR, B T LU BB R & SRR G R
VP& [, A5 2810 % SR Be LR AE 4 AT B TR D) 2 S G R AR 5 19 ] 0L T 4L 53
4T, }

o TEAHMIBERTRIELEIERS. Immutable Object (A a[AExf4) ik (53 #) |
Thread Specific Storage (£kfifiAfrfik) #30 (4 10 #) | Serial Thread Confinement
(BfrTeefe M) BE (58 11 3|)

o fIEHISIELFZ. Two-phase Termination (FFTEtZ k) KX (55 5%) .

o ZFEHME. Guarded Suspension (fR#P % +E) #i (45 4 ) | Producer-Consumer (4
FEEAETE) B (FT1E) .

o REH %M (Concurrency) « A FHF. Promise (K if) #:\ (55 6 #) . Active Object
(Ezhx%) #:8 (58 8 %) | Pipeline (jfik#k) iU (58 13 %) .

o IEE MMM (Responsiveness) : Master-Slave (1) i, (% 12 #=) |
Half-sync/Half-async (:[a 52548 ) #A (58 14 %)

e /U EIEEFE. Thread Pool (Z:fiih) 4, (% 9 #) . Serial Thread Confinement (&
freefedtia) BN (3 11 &)

E A2 TR Lok o H M AR S S0, AT UALE Bel 18 58 A A5 I AR B 35 19 ) 1 [0 Sk ok X
Aoy, M BT 2 AT ATEA i, Serial Thread Confinement (& {7k fedf pr]) 485K (5
11 58) eklor 3 7 FA R, X8 B IZBRBEREE A S I ABIINE 0L P IRIES R L 2,
A Bh b b SO AT SR ) 2 G DRI RE

3B —3EH LEASANEE,
4 % R {(The Free Lunch Is Over: A Fundamental Turn Toward Concurrency in Software) — X :

http://www.gotw.ca/publications/concurrency-ddj.htm,
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2.3 wiIHRINAEIL

1 AR G BB A T AL ROk AR . (B AE R AR, HREMAFTHBEA T
NS aTg SWOP RO =

it P LA A — R WA B & LAY LA .
o Fl& (Alias) . i%EBsy 45 AR Hofth 445

o HR (Context) . i%#psy It AH RIS L1 BT S AR DL R [ RELBIT 7= A O ¥ 3, s 2
R BB TR A 5

o (Al (Problem) . %4y i AR B i TR B 22 M ok () L
o fRARFR (Solution) , Lo iR T e A6 AR B ) & B 42t i ke 75 6.

e #53R (Consequences) , %o dHsk iR FEATIRG, T EMAR T 8 FAE R A S
WP 4T Ab LA Bz BT G A7 75 W 2L Bz

o XN (Related Patterns) , %S4 fifiid B 5 Hb R Z R E & .

AADEE 15 TR R X Rk 2Ot A5 B Ar 281 12 4 2 8 05 T 9 i Bt AT ik . A
X — R X R U A TR ) B R BB R (T R AT R 2 % . Wik T 75 (kAR
AR, A EH M E b T LT i

o FERBAT, 1L 4 AR O B AR R AR, DU 5 R O i A
AN,

o WAL, ZH oy SHAMPE XY LML (2 5F) URxERZHRER, HE
A i A 5 e 24 7 e A DA R DR A R A SR DR 9 [, o ik B, 1%
o N (KREERZEMIRR) Mahd CEZEIMME) WA fERA TRk
%, R ERRO RS

o SEERERBIRRAT, i%E05 A& bR ARSI rh o FH A R ASE ST A U aed v () B8R 9, UF
fife Y o FELAR S 15 R R 5 (9 3R%) LABRH I 18 T8 oA 4 g e 1 5K ] ALY

o BRAKIFNEZE, %0 X3P THBERBEAT PR, AT RS eus , JHxtHE5k
BUFiz i R TR R — S, W RS R R R TG R TR . filan, 5 10
v #31) Thread Specific Storage (ZFEFrA A7fif) B AT LAFEAR 51A BRI UL T SEBL e
A o B HAE S5 B A P 3k o o 00 AT R BN A7 T D A 7 FE A )R

o TIEMASKIIRE, %8s &4 AR RS AT 5 R SEBLARD, 40 5 By vl & RS AT
LA B 13238 3k — 25 B AR S 0 1 LA 50 B L SR BN R B BRI R, 55— o, thfE T+

$£2F RItEREN | 21



1 FE K e TR rhaz AR R A 15K

o Java tRERESEHI. %A T Java fifl FExh AR B BT (E IS UL . Java brifi
BB T ABIrBIES s % iHE, 4n Promise (& i# ) 8138 (45 6 £ ) #1 Thread Specific
Storage (ZRERHFA frfif) X (85 10 %) . %800 | UFRRRYR Java Frifl x4 B 1%
AR AR e A i AN S LA O

o MXRR. LHrfAMMER S HMEXZRPXR.
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E3IF

Immutable Object (AATEIR) &

3.1 Immutable Object #&= B/t

ZARIFTEROFILT, h T RIEBER 8otk G XX B A Ui R 27 met.
A B X Hiok —LE[REIAIIF 4. Immutable Object #5213 B AT AT LALE A F A1 00 T
BECRIUESL 528 B DG RIS R &4, SUREIBESR 5| AU AT REAT Ok Y ] REFN T4

LEBAES, —ITHREESIWLAIEBIE, ZFFLT, MRFELSNEEF R bE
SoiZat RIIR BB — ARV REVRER 5 50— SR E B Sz RARE, '
A3 A (i — L[] 2 U ] £ Wl A PRUIE B0 — Bt . X 26w 8 D512l ani@ X8t (Explicit
Lock) #1 CAS (Compare and Swap) #{F, S RBIMNIFFHMFE, BT, FiF
i i) 1 ABA [A]81% . Immutable Object R 7 B2 i i { F Xt &b o] WLAVAR A AT R R R
(B Immutable Object) , {EfF Pt =X R “KAE" AAERL LM, MAMBIMNEE T ;1%
fille MMIBERIE T 88—, SGBEG T R Uilal 42 Ml B = A BB SN FF AN ), hfeife 7
e .

FRREAR TR R, WX R 200, MO RRRERRIFAL, Bl Java Hiy
String Fl Integer,, % /5 [E1 /A %8 5 FEAR , (H38 75 2 LA 5 5 B 1 95 b7 T 1 iz | Immutable Object
B, TEBNE-ARE R SR, XA TRNMNERE, hA B TEERIIREH

zHe.

— AR B RGO AR B B AT ERER , AT AT LA AR A 7 B 1 B L aniE A 3-1
PIZNiOE: SV



FH3] RATEGEEZLER (FLEEXL)

public class Location ({

private double x;
private double y;

public Location (double x, double y) {
this.x X;
this.y v

}

public double getX () {
return x;

}

public double getY () ({
return y;

}

public void setXY(double x, double y) ({
this.x = x;
this.y = y;

1

M Z G5 BB 1 ZE 4 AL AR B R B, T ZE U Location () setXY 75 0k 00 B A5 8. A4,
G0 3-1 iy setXY RARKR L2, B BFREHR x f1y I SHIEAZE AT 1E.
setXY B, aRAE x BAEE, Wiy RS Zuif Lt ik iR B 2, Wiz
B ReE M OB EWR AR G S L E ., 4 T setXY HikRESfiket, &
A B BT Ui IR . AR OB ER WAL B AR B B AR AR, (R AT wT AR L
FEREEAREATEHIMR, miFH 3-2 Fin.

FHE32 KREARTENZESERA

public final class Location {
public final double x;
public final double y;

public Location(double x, double y) {
this.x = x;
this.y = y;

}

ERREA TR OLEE BRI, R WA E R AES), WSE R 400 E S B el
ot kA FOoR i B B AR R (B Location S5fl) A SGBLAY', i # 3-3 Fim,

1 %k ConcurrentMap AR ¥ HAF R THOEA, LERAHTRATEREEG LA TR AL HEFH
e A Location 4| KM E), AATARRS RT AH.
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HE33 EEARTENEHOHKAT R EHOELESLE

public class VehicleTracker |{
private Map<String, Location> locMap = new ConcurrentHashMap<String, Locétiom();
public void updatelocation(String vehiclelId, Location newLocation) {
locMap.put (vehicleId, newLocation);
}
1
B, FriEREA TR GO R4 B B IS S SR AR A AT AR, i /e B AR
AR A —Fhp o . LGt S SR R AR B EGRAER LAY, (RFRAT AT LAAR A v R A Gk
XX LR AT

3.2 Immutable Object &3, I ZE44

Immutable Object FE5CHFBL SE ik S tpR AT R A L R BB IR E A /TR R, i Bl A [
AR A AN T A R O S ik SE B S R AR SR

Immutable Object #: 0TS 5FALLFILA, HAEELE 3-1 Fros,

Client ImmutableObject

<<Constructor > >+ ImmutableObject{stateX, stateN)

Manipulator

+changeState To(newStateX: Object, newStateN: Object)

3-1. Immutable Object 2T EVEE

e ImmutableObject: fiFfFfif —4LA Al LRE . XS 58 A3 I RFE (L 7T CAZ SR
Tk, KEEHERPTAT.

> getStateX, getStateN. 1x4& getter J5 7% 1] H i J& ImmutableObject S {3 At 447119

# 3% |mmutable Object ( RaJZExf%k ) & | 25



RE L BAIE, xS0 B 7 A5 5% (5 (I i oot o401 28 I S BOR 15 HE .
» getStateSnapshot: % [ H fif J& ImmutableObject S (5] 2 471 1) —£H R A P 8

e Manipulator: fii5{4E$" ImmutableObject Fir G # i B 9 5 < (IR AR 22 SE . 4R B2 Y

Bk RELRER, %S 5% 0 5TUEBGHTIY ImmutableObject (LB, LR MLTATAR
&

> changeStateTo: A& 570k A (8 4 5By ImmutableObject 14 92 {4,
AT AR X R AR, T LR, '
o FRERBE/MIKZSHVE. HAA AT B3 RAIAHK getter J5 E5 B A LB,

o FREL—ARSHIRI: A Al A3 RAT AR —A> getter J5ik, 145 1 75 % K o i file
195 e A 1 B8 AR [ — > LS X B2, LABE S HCAR 2R Sk i v B e 2

o ERNFTAOR AR RELH . 2 Pk B RARE R A LRI, QIR A o] xR
S S X FhAE AL

Immutable Object #1944 Y 28 7.1 510 )7 71| el an P 3-2 Fl o

1 : getStateX() .
aosassmsmmsgorars s 1
: 2 ]
: 31 getStateN() =

,( _____________ ——

: 5 : changestateTof) o c<cr:ete>> .

{ : 11 -

G S DRET IR AR Ed SRSV SERATRS Ve S AR BT R TR R A SR 'U
’ Hr H

: : 8 ¢ getStatesnapshot() : _

3-2. Immutable Object BRI G158

#l~4 %, %Pl ECY AT ImmutableObject S5 Fil A4 & 4~ 1k & (8 .
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# 5% %P % Manipulator (1) changeStateTo Jj i ¢ 8 37 I A AR 2.

% 6.7 4% changeStateTo 75 #: £l Ht %79 ImmutableObject 5 (#1124 K ik 7 FH (938710 48 . 353K a1 ,
%8, 9% FumfLiSIRIUET Y ImmutableObject 95 il 4R A th Y,

— AR RS B AR X R UL T T A K

L. KA final 1. Bk HoE LT h,

2. FiA o BEEBAE M final {2 T0AY . {3 final 204 (X004 A1 SC b 10 BH o % e = B 0 5 1 LA
A, HESEREIXAE LEL LIRS Tl IMM (Java Memory Model) fRIIE T # & 1
FEATS | X RER AL 4, B final %1600 5 B 0E 3 th 20 R ol WLINE, & &40E 2 ik bse ik
M. k., JE final f2iHAYFE B Fh X FRIE, TRESE— 2R "3 —/FEN
e, BB OBILTER, il ol e B2 A ] BURHTI &5 R .

3. e R Al fe e, this SCHE T B AT M ER A HE MRS . PRI (A my NI 4 %5)
fEXT G G F rp i R A .

4. fEfIFB, HHOIH T HMARE T BRI S (ES ., BE %), WXLy By %A private
IR, H H X e BAE A REAT Y08 . 45 A AH O 5 T5 SR X S B, L%k 17 B
Z il (Defensive Copy).

3.3 Immutable Object #&3\ SE&% 3= FIfR+h

SFAG W J R G AEALFR A Y 542 505 (VASP, Value-Added Service Provider) F%%F
Hleum i PR ETHER, TR ERYOT SRR (0 1381234) w0t M AR(E
.ty (MMSC, Multimedia Messaging Service Center), SR EH B EPHIEE DO, K
KA HBEMNKEEEHEE NS Tl . BEP oMM TREER L RLEN S,
Tk — AL, R MR B XA RS ORI R, IRAOTFRZ A
(Routing) . ifii T-HL ‘5 AT 8 AR5 b ORI X Bl B0 L BERR ABR th . B 2 7E iz it
Bl RE R A, B, LS A kRGO AR SIS E G
L%, BARBIBMREZAG D& 2RI EE, (X e BB A, K
U, BUBERA T ORUEZFE % 2, TRATTAS A7 B2 SE Rt 11 i () 47 om0 4 A i [ 4
UAG 7= e A b B R FI () 8, iX I, Tmmutable Object FaEIR EAIS T .

Hedr ik i 2 AT ARERE A — A A a8 X G, dndi 4 3-4 FiR.
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HHE 34 ERARTEN g8 d A

/**

* oA LB R0 A
* HMAME: ImmutableObject.ImmutableObject

*if

public final class MMSCRouter ({

// Flvolatile &M, {RIEZLFEHIT FiZLER AT
private static volatile MMSCRouter instance = new MMSCRouter();
/BTG T TR B R AR rhoCe 2Z [A] R RS 5% 2R

private final Map<String, MMSCInfo> routeMap;

public MMSCRouter ()
// VAR R P R I B N TE, 479 Map

this.routeMap = MMSCRouter.retrieveRouteMapiromDB();
}

private static Map<String, MMSCInfo> retrieveRouteMapFromDB() {
Map<String, MMSCInfo> map = new HashMap<String, MMSCInfo>();
/1 A AT

return map;

}
public static MMSCRouter getInstance() {

return instance;
}

/ *
HUHE L 5 A5 BTSRRI A2 i

@param msisdnPrefix
FHLS AT
* @return EfaOfER
*f
public MMSCInfo getMMSC(String msisdnPrefix) {
return routeMap.get (msisdnPrefix);

I

}

/**

* 42437 MMSCRouter B ST J 48 & 18 S

* @param newInstance

* Hri¥) MMSCRouter S

)

public static void setInstance (MMSCRouter newlInstance) {
instance = newlInstance;

}

private static Map<String, MMSCInfo> deepCopy (Map<String, MMSCInfo> m)
Map<String, MMSCInfo> result = new HashMap<String, MMSCInfo>():
for (String key : m.keySet()) {

result.put (key, new MMSCInfo (m.get (key)));
}
return result;

28
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public Map<String, MMSCInfo> getRouteMap() {
/ /1B A 52 |

return Collections.unmodifiableMap (deepCopy (routeMap));

}

RGO RIAR AR, AR fE h Dk & %S . URL, JCRpf ek Mk R th il #oh — 4
AR R, iR 3-5 firs.

HE3S5 MEARTENEATHEPOEL
/**
* BlEPOER

* fiMffa: ImmutableObject.ImmutableCbject
'
public final class MMSCInfo |
/**
* WS
*y
private final String devicelD;
/**
* Bl URL
*/
private final String url;
)k
* RS O RO Mg A
*/
private final int maxAttachmentSizeInBytes;

public MMSCInfo (String devicelID, String url, int maxAttachmentSizelInBytes) {
this.devicelID = devicelD;
this.url = url;
this.maxAttachmentSizeInBytes = maxAttachmentSizeInBytes;

}

public MMSCInfo (MMSCInfo prototype) {
this.devicelD = prototype.devicelD;
this.url = prototype.url;
this.maxAttachmentSizeInBytes = prototype.maxAttachmentSizeInBytes;

}

public String getDeviceID() {
return devicelD; \

}

public String getUrl() {
return url;

t

public int getMaxAttachmentSizeInBytes() {
return maxAttachmentSizelInBytes;

}
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FEPOEETENMBLERA S, Fik, YR EMEREYSETRE (Socket i) #iid
BRSPS BA G i E M R R, W5 RG4S A T MMSCInfo 1
MMSCRouter 3¢ f e ix F8 8, 4niE &8 3-6 s,

AE36. REHLEPC, BHAHESL

/**

« Hiz4edy (Operation and Maintenance Center) XY
* X Mffe: ImmutableObject.Manipulator

x)

public class OMCAgent extends Thread{

@0Override

public void run() { \
boolean isTableModificationMsg=false;
String updatedTableName=null;
while (true) {

/ /g FeAAES
/*

* M5 omMc EREH) socket HIEEUY ST IEMT
* fET R EIERENHE)S, HE MMSCRouter {7,
e
if (isTableModificationMsqg) {
if ("MMSCInfo".equals (updatedTableName) ) {
MMSCRouter.setInstance (new MMSCRouter());
}
}
/ /B RS AARES

}

R AR 25 18 | MMSCRouter 19 setInstance J5 72 46 34 MM SCRouter [ 52 (5] 2 387 61 2 (1 52 {61
ifii # €1 () MMSCRouter 5 {51 i H 44 1% 2§ 25 4 1 £ A4~ i) MMSClnfo {556,

AZE B, MMSCInfo /& —A ™45 & L LA A B3R, B MMSCRouter 342 T

setInstance J5 7 F 1ok 78 J i & 7 BE instance {1, (B {588 ol B 1E — >R A e 2 4 4R
X A& K A setlnstance J7 N (X 2 A% instance 25 F45 (A A4 %, i instance 2% & 5% Jf] volatile &

TRERLUE 7 HAE 2R FE Z A N A7 ol WPE, FrLAX B & setlnstance Xt instance 2% & i) 28 JC

WAL RE (R UE L R %4 . i S b ACRS 72 U8 H] MMSCRouter (1940 3% 75 i 3R B fh {5 B th E

Ziy) Ik

M E 3-1 1925 & |, OMCAgent 3 ( Wi #. 3-6) /& — /4~ Manipulator £t 5% 925 , ifif MMSClInfo
MMSCRouter &4~ ImmutableObject £ 55 9 {5l , i iof il A T 28 X4, FRATTRE W] LA R X B
M. BEdROX e AR AR SR W, Xl LA 40 o % el 22 19 AR G 1 I % 1 )
472 Tl B - )
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3.4 Immutable Object 2N SEME =

AR REARAENLRR 2N, 2RI A AN 23 G219 IR i JE 250 (i FH A9 -
e VIR ], 3 (43 e ) AT LAGRE S S 0B 5 0 K U v 422 ) 0 FF S 0 (DB, TR T % SRR

Immutable Object #iE 4% 5&E H T LA T %,

o WEBNROREEURNE. EmATEEOHERN, XM FaILLEE A%
A2k (Manipulator 2 5% FrfEMIgft) F 176l B B GOR 578 f i G 8 19 A4S mT
IR, M BN A &R A TN RIRE, S F T AN/ R
Manipulator X} A~ w] 25 % 82 [ 5 | ] 5% ] volatile St 5 1% 0, BE ] LG () S 2080 (4n
synchronized) , S R[UAfRIE % £ 82 109 P A7 ol WAk

o [ERX—EBXMBTBHAITERE, BUFERIERFHE: I E N 7 HRIERENE T
P, 8 R A B8 E35 KA Immutable Object 558, 3 — 20 55 1 B
HAT BRI G, Wk X — 2 B A A4 1 sk AT A T 260 e X A A R R IR R T
M, XBERIfE T ke, XR& TRIDIE T8 . AT IF Sk B 44 10 26 4 (o B BRER 10 6] -1 1
X .

o FERAXRNMHRIEARLM HashMap B Key: Ffi1%niE, — x4 {EHAH HashMap [ Key
# “HA” HashMap 2 f5, #FiZxREL L FE T I Hash Code #9741k, WIS F3
Ja EE R RIFERI X R IEA Key i get B TC LSRRG ERAV (A, /&% 1% HashMap iy
WA ELAZ A R Key HI5 H . #HR, MT AT RAVREAZE, KL Hash Code
WAAE . XA W] AR % AR & T H{E HashMap 1y Key,

Immutable Object H3%; 55 BLIN 85 E ik LA T JLAS ),

o WEBRMRAKSEELLRINE . It th A WA ARER A Immutable Object 3, A&
XEREMECIREFTAIA AT EMNR, B IVM S EY (Garbage Collection)
fIf3RFN CPU 4 £E, MTFEELEAHIE i BT RAIE ., R BFris73R 51 JVM
WAF o Bt 0L, Rt o BN RO BER o 35 LA T R R R & 2% IE AR AT 12
R, B2l FAS T AR X G2 Rt A 22 AN AT

o ERFUMEBEMAOFNATEIR A G- ™8 L BRI AR R L, BRERE
[f] 4 S A w28 0 R SE e th A F T RAEA TR X REVEFAL

o BIEMERH. MAA T EMRAGQE - LLREFTEMINRTE, MO FRAS R
AIZZ[Y (40 HashMap) , 3 200K I3 26 5 B i) 5 20 2 75 B M S, AGRE S 40
AR E S T HARE. EniE i 3-4 fIFD A Y getRouteMap J5 i it R i .
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3.5 Immutable Object 2= AR & F SLINA RS
Immutable Object Bt A<M T ScHLT &2 O FCRY, 178 %2 A S b SL A 931,

3.6 Java trfERESL)

TES LRI E, @I~/ A (Collection, %1 java.util.Vector) FGt, HIfE b I i %t
QA RARLG RN, TR QSRR SIABE, LA 1 05 Bk 23 2 10 3 BB R
bR (MRS EEA T HIEE) fi S, e 3-7 Fok,

FE 3T BHEAREANES M
Vector vector = null;
/7 WAELA vector AG Ay, Bh ik i FR b i HAR LR AR S A
synchronized (vector) {
for (int 1 = 0; i1 < vector.size(); i++) {
doSomethingWith (vector.get (i));

}
}

R T ARAIE LR F2 %2 4 10 A5 3 D i X AR A R R T B, HIXAERLEIE el HEAGE, i
R G b %5 A 4 N A B A B 1 AT R OB T R E S E . IDK 1.5 o] AR
java.util.concurrent.CopyOnWriteArrayList J&; J [ Immutable Object #i X , f{§ 7 X
CopyOnWriteArrayList S5 {5l iF 47 i 00 BF A5 ) i B th GE IR IE R B & & . 4 %,
CopyOnWriteArrayList A& “JHRE” M9, ‘TR 41 Vb xeh i [ 48 1 59 5 L s n o b B £ 1
SR IS5 . CopyOnWriteArrayList fJRES (H248) anif# 3-8 Fior.

7% 3-8. JDK % CopyOnWriteArrayList 69 # 8 ( F 4 )

public class CopyOnWriteArrayList<E>
implements List<E>, RandomAccess, Cloneable, java.io.Serializable ({

/ /g H ALY

/** The array, accessed only via getArray/setArray. */
private volatile transient Object[] array;

/*t
* Gets the array. Non-private so as to also be accessible
* from CopyOnWriteArraySet class.
*y
final Object[] getArray() {
return array;

}
/t*
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* Sets the array.

*/

final void setArray(Object([] a) |
array = a;

}
/ /g AR
/%S

public Iterator<E> iterator() |
return new COWIterator<E>(getArray(), 0);
}

VYLV 3
public boolean add(E e) {
final ReentrantLock lock = this.lock;
lock.lock():
try {
Object[] elements = getArray();
int len = elements.length;

//EHEEA, FEENEER BRI R G — N n E R E N ERINITR
Object[] newElements = Arrays.copyOf (elements, len + 1);
newElements[len] = e;

[/ B array 28 B8 E AEIOAE
setArray (newElements) ;
return true;
} finally {
lock.unlock () ;
}
}

} / /BB FABARTED

MG 3-8 FIARS AT I, CopyOnWriteArrayList NFR4E4— /> 44 array {9355 (5145 & ] T 17 fif
BEMENILHE. EEAPIRM—ACHENIM %, CopyOnWriteArrayList 254 i — /> HTHIEL
H, HHEADIAALCEBERBFEA, RN EANER -1 TtHIEEHNER
ETEEE . XA B 2 B (E 4Y array SCBIE &, X B, SCBAE & array 5| RS
kR — A% Immutable Object’, Hph 78— ELGE T ks A W b . Hk, &5
CopyOnWriteArrayList #45 & A e M5, E YR array 5265145 B4 % — 4> Tterator S
BURT, i AU

2 ZHVAMRZF &, A B % CopyOnWriteArrayList #) % {5] % # array £ A #cdn, MM EHEANALENMERT
#Hikty, B, CopyOnWriteArrayList #)5 4] & & array 4 3F ® 4#& & 3 _k 5 Immutable Object,
3 & /X CopyOnWriteArrayList ) add ik 4 TREL ) E | T F array 5| A EREHHBAELRTLEZRAT
4, 12% A 3t CopyOnWriteArrayList i #7i& f B Ao 4l 3t 2,425 | T CopyOnWriteArrayList #5% it B #&
(Ppie fhid M Ti& A bt AR R AR R 0935 %),
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3.7 HXER

3.7.1 Thread Specific Storage &%, (£ 10 &)

Immutable Object K& {73 F A1 ol AZEA (] B O T R UELeFE % 4. Thread Specific
Storage (L BFFA i) B rT LSRN LE B M RIZCR , RAE — & AAEI T AR,

3.7.2 Serial Thread Confinement 23, (& 11 &)

Serial Thread Confinement §5C th, 7] DA F T 17E A (6 F BB FIRIER R 2. A,
{E{#i JH Serial Thread Confinement 53X 4 SC ) 2% F ¢ 2 OB, Serial Thread Confinement &
A HTBHIBA T A B cbr L B 1 38, Uk, {#)1 Serial Thread Confinement #5504 fRilE£%
Ride 2 gcbr R B —Fp s /N BT 2: (BRSBTS S BT 8) B 5 o —Fp T B K
MOBIOF 8 (T 0E % LB A e B A O 48 ’

3.8 BZEFIR

1. Brian Goetz. Java theory and practice: To mutate or not to mutate?. http://www.ibm.com/
developerworks/java/library/j-jtp02183/index.html.

2. Brian Goetz et al. Java Concurrency In Practice. Addison Wesley,2006.

3. Mark Grand. Patterns in Java, Volume 1: A Catalog of Reusable Design Patterns Illustrated with
UML, Second Edition.Wiley, 2002.

4. Java Language Specification. 17.5. final Field Semantics. http://docs.oracle.com/javase/specs/
jls/se7/html/jls-17.html.

34 | Java Z4RHELMRIET (ITHERNE)



=

Guarded Suspension ({R# 1%
o) &

4.1 Guarded Suspension &=, &/t

Z&BmBET, A TREFRME, EER-TESBARRES, BB A RS
K AT, XL AR R, (3R TRES B - PR EFR D T RET R —ENER
e, B S A RRIRELSITAEE . XAFLLIREITRL B b il R A R, wIHL A B i o
TAEN G H i A REAE SR 1T

Guarded Suspension #5 R] LA By FA 1R e b3k 9 5 5 R) R IO BAE R an R 2
BRUTHREMREN T EWE —EM &N, WEZAGRBZMEZERE G (EH
S, HEHAATHS (WAITING) RE, HIEKE#HZMNARSIZERENEZT). X8,
& A fe S AR F| wait/notify', A, wait/notify R LAl % 95 B Guarded Suspension #5, {H 2,
Guarded Suspension $& 530 % fif g wait/notify Fir fif ph (4 (7] & 2 S Y ()

4.2 Guarded Suspeﬁsion R Ry

Guarded Suspension #ﬁ;‘c‘iﬁ@&:b%u’[‘%ﬁé#‘ﬁ% (Guarded Method), %5 EEPITHFER
TE AT 4 VI 98 S T 2 4 B 19 45 4 (Predicate, LA FRRZ AR SME) . Mi% KA 2R,
HATZHERP RN R SR AZRH (WAITING) RE, HIIZ&HHERIZEEAS
gspimfr. Wb, ZHRPGEASEESRTHAERGTHEE, AHEERL, DATHRZRFP

1 4% java.lang.Object &) wait()#= notify()7 i%.



F5 T € HIEAT IR 1E S B ARah R
Guarded Suspension XN LS 5 AHLLT L. HEE wE 4-1 ok,

GuardedObject <ginterface»> |
Blocker o
+quardedMethod() +callwithGuard(guardedAction: GuardedAction<v>): ¥ GuardedAction
+stateChanged() +singalAfter(stateOperation; Callable<Boolean>) [ ~"~""""
+broadcastafter(stateOperation; Callable <Boolean >) +eall): v
+signall) .
+broadcast() 77 \wu
<\ //
<7 E ¢
g / \
4 N //'
R i
: —e ¥ <<interface>>
ConditionVarBlocker ConcreteGuardedAction Predicate
+evahuate(): boolean
+eallwithGuardi guardedAction: Guardediction <V>): ¥ +eall): v
+signalafter(stateOperation: Callable <Boolean>) <j
+broadcastAfter(stateOperation: Callable <Boolean >) L
+signal()
+broadcast() .
ConcretePredicate

+evaluate(): boolean

4-1. Guarded Suspension T\ HIKE
e GuardedObject: & Z Ry G FBMAIMER, HEEGHELFETNT.
» guardedMethod: Z{{47 /5,

» stateChanged: %7%¢ GuardedObject SZEIPIR AN ik, %07 ik A TTIER PP 4 B AL

i i A2 (R4 5 ik P T e
e GuardedAction: 1% T BerzhtE, HRBET BhrahERrHROR &M, HEEHER
RBaT,

> call: HI T BARSN RN T5 .
e ConcreteGuardedAction: [ JiIFE A7 SCBLIYH A B ARaD 1F B RIBRA PR 47 2 4o
o Predicate: fili% 7RIS, HEZEHERBTMT,

> evaluate: TR ST .
o ConcretePredicate: [ 12 /F 57 SC IR B AR R 5

e Blocker : ffi 3t %t $h 7 guardedMethod J5 i 1y £k #& oF 47 £ &2 e @2 , JF R 47
ConcreteGuardedAction B Sc LY B frifef, HEEHERLIHTAT.,
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» callWithGuard: S5t fT B RERMEFEH: Y AT £ e o

> signalAfter: fFEHITIC 2 B 19 2) 1 FIMLBR H1i% 47 24 57 R Blocker SG{ 7 7 4
LR — A~ k.

> signal: f oML 1% 05 i 7 & Blocker SCf3il A & HE O e ) — VR R

» broadcastAfter. 1 5t f7H 2 845 7€ 1 0 ME AL B8 i i% 75 12: B )& Blocker S {51 fr 8]
HM A .

» broadcast; i G{MLER 1112 )5 & & Blocker SC {58 £ Alf A 2642 .

e ConditionVarBlocker: T Java £5ff:%F & (java.util.concurrent.locks.Condition) SZE{
1) Blocker,

SERY T A ER AL R AR an A 4-2 BRI

<careate>> H } lockJock();

: i o
: v
' ' while{(sPredicate Trus=predicate_evalute())
3: calwithGuard() $ condition. awak();

(=] == e B — R W
;l:wvm ; = : boolean isPredicateTrue; L

: - EE

; =

i I U R

B4-2. ZRPITENASLEREE
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14 Frun i s R4 75 3 guardedMethod,

4 2 4. guardedMethod 757 it GuardedAction & f5] guardedAction,

4 3 % . guardedMethod J5 %A guardedAction 2 £ #4018 F Blocker SE 5|1 callWithGuard 75 2,
# 4. 5% callWithGuard 751 H] guardedAction [ getGuard J5 i 3K B {471 %% {4 Predicate,

F8 % ZILNPRWREANIER . ZIEH PR R AR ERL (6, 7H), HRIPK
fEpar, MNZPEFRR . G0, ORI 20 2 T2 B BT +E (AL 55 (WAITING) RE (5
8 %), YH bl i 2t AR IE (BISE 8 B i AR ), IXTEF () SRk LAt
Ry &M, HER LRZH,

9. 10 % callWithGuard 718 H guardedAction [ call J5 i3 47 H #7280 1E, D% call
757 1 193K [ {& actionReturnValue,

211 4. callWithGuard 75 3: 4% actionReturnValue {E 43R B [ 258 FH 75 .
% 12 % . guardedMethod J57%3R [A] ,

ZRP G HEOPATR R, SR REEOIN, MR T R I%L R, mE 43
By F5I B .

Client i GuardedObject aConditionVarBlocker ; Blocker L Condition
1 : stateChange()
: cecreste>> :
s E = :
3. sngalafter()
§ - 4 1 cal) .
5 : shouldSignalBlocker
e 1 6 [shouldSignalBlocker] ; signal)
é < ------------------------------- u
( ................ L] 8 :

43, WEENATZHRE
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%1%, % PUSARALE stateChanged 75 %% GuardedObject S IR . KR ELAE T
B AT DR

# 2 4. stateChanged J5 7 | @t java.util.concurrent.Callable £ f§i] stateOperation, stateOperation
% T 2 GuardedObject S R & BT F RO AF o

4 3 4. stateChanged J575:L) stateOperation 424, I8 Blocker SE i signalAfter J5#:,

# 4. 54, signalAfter 751518 stateOperation %4219 call J512: LAk ZF GuardedObject & {51y
JRA, FidFHIR [ {4 shouldSignalBlocker,

¥ 6. 7 . signalAfter J5#:7E shouldSignalBlocker {E 4 true i, iffl java.util.concurrent.
locks.Condition 52 {3 () signal 75 7% 3 M il 9 1% Condition & {5 i 87 £ W £ R rh i) — A R 2

% 8 . signalAfter J5 iR |, PRI, $hAT 52 (R 5705 2 9 £ R T RE O 20wl i /9 (L o T
shouldSignalBlocker [} {f & & 4 true),

% 9 4. stateChanged J5 i (Al ,

4.3 Guarded Suspension &3\ SE&L R HIfEHT

ERGEANHE e, XA - B RE R L B 5 A5 B R A RS % .
ZAES R 2 AlarmAgent 6 3¢ 55 %0k 55 @ dE 4T %%, AlarmAgent (1) sendAlarm J5 % fi it
I 2% ERE (Socket HERE) fF A5 B R IEF BN S 25 . AlarmAgent GIEE [ — 4~/
PR TGS AR S5 8 B ar AR, Rk, sendAlarm J5 i 4 A FH A I (e, B4R AR W]
REIE 15 A o I W 4% SE 4 @ 3 . kI, sendAlarm 75 7 IV 1% % 5% 432 £ Bt N 0 I 28 08 4% .
Bob, BIE LR AR S AF T AR, rhodk el Bl T RE SR IR B S i iR 55 4R TR Y
W00, BRI, sendAlarm k7B EOBE (Heartbeat) {145 St sLiF ik A4 fE L& %
B8, Hatii, sendAlarm 75 {4440 (E AlarmAgent 55 5% il 55 25 (1 I 25 3% F e 37 B0 2 ) 1
UL A RESRAT I BT AT AR  #57 AlarmAgent 545 Il 55 85 AUE 2 A O (308 I 8T )
sendAlarm Jj i AT £ B LB HE HBDERE e e (B RE).

A R AT LR A Guarded Suspension $EACK L, Anid B 4-1 iR,

2 MIREE, AMTERBEFMEML LGRS, STHREY THCM (4o 14%) B, FHHLLRERF
wERA,
3 ouskAE Sl R (dedk 2s) MAF—AHE (AR FBAE—/FHK) RENBFRFATTA,
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i $ 4-1. AlarmAgent 28R 5%
/**
* MIEREERE S HREEREEEEERES

*f
public class AlarmAgent |
// FTFie3F AlarmAgent R HiERE L EERE R

private volatile boolean connectedToServer = false;

// ¥R FAth: GuardedSuspension.Predicate
private final Predicate agentConnected = new Predicate() {
@Override
public boolean evaluate() {
return connectedToServer;
} \
}i

/7 X ffh: GuardedSuspension.Blocker
private final Blocker blocker = new ConditionVarBlocker();

[/ LEkER

private final Timer heartbeatTimer = new Timer (true);

/1 BREFEARES

/1\-*
* RIEEEER
* @param alarm HF¥ER
* @throws Exception
*/
public void sendAlarm(final AlarmInfo alarm) throws Exception {
// VTRETEAERF, HEP| AlarmAgent JEHE B WRSES (BRI G HOINE IR
// ¥R fMAfh: GuardedSuspension.GuardedAction
GuardedAction<Void> guardedAction = new GuardedAction<Void>(agentConnected)

public Void call() throws Exception {
doSendAlarm(alarm) ;
return null;

}i

blocker.callWithGuard (guardedAction) ;
}

/1 ISR S B B ROAR H R RS

private void doSendAlarm(AlarmInfo alarm) {

// B

Debug.info("sending alarm " + alarm);

/ /AU B o e A R 5 A I RE RS
try {

Thread.sleep(50) ;
} catch (Exception e) {

}
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public void init() {
/1 B ILABAES

/) AR

Thread connectingThread = new Thread(new ConnectingTask()):

connectingThread.start () ;

heartbeatTimer.schedule (new HeartbeatTask(), 60000, 2000);
}

public void disconnect() {

/1 WA

Debug.info ("disconnected from alarm server.");
connectedToServer = false;

}

protected void onConnected() {
try {
blocker.signalAfter (new Callable<Boolean>() {
@Override
public Boolean call() |
connectedToServer = true;
Debug.info ("connected to server");
return Boolean.TRUE;
}
1)
} catch (Exception e) {
e.printStackTrace():
}
}

protected void onDisconnected() {
connectedToServer = false;

}
/1 5T IR 5 T R 6 T

private class ConnectingTask implements Runnable({
@Override
public void run() {

/] B HARACRD

// RERERAR AR
try {
Thread.sleep (100);
} catch (InterrupteWdException e) {

’

}
onConnected () ;
}

/**

* OBEERAT S ERRE S E GRS SIERE T IER, KIERER G A ENERE
LY

private class HeartbeatTask extends TimerTask {

// B WESARRD

% 4% Guarded Suspension (1RIPMHEHE ) ER
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@0verride
public void run() {

/] B HARRED

if (!testConnection()) {
onDisconnected() ;
reconnect () ;

}

private boolean testConnection() {

/7 AW HARAED

return true;

} \

private void reconnect() {
ConnectingTask connectingThread = new ConnectingTask();

/) BB I LR AR AT

connectingThread.run();

}

niE . 4-1 B ARG ) sendAlarm J5 3% 25 55 5 H TR AlarmAgent 56 (5% 1 45 %R %5 &%
A A doSendAlarm J5 7% FUIE #5457 845 8 EHRE) &5 %Rk %5 28 . 47 sendAlarm J5 2 9% VA I
AlarmAgent S ] 5 & B ik 95 &% A AR L SE B S0 BB P T T, W sendAlarm J5 ik S5 {82
TSR PELIE , B £ P e R 12 1 PEL S P £ 42 . AlarmAgent 52 ] 5 1 e iR 45 2% A 4 e o7
ek, W[, AlarmAgent 25424 T Guarded Suspension #53; #1 1) GuardedObject % 53 <4,
H sendAlarm J5 &A™ (R4 J5 i3 . send Alarm 5 74 19 H brsh {42 doSendAlarm fr 47 #8 1 (L
A EEEEELEMMS ), sendAlarm Ji kIR 155 & AlarmAgent 553 55 258 R 55 2%
HSr %4 (B] connectedToServer [ 4 true)

AlarmAgent {55 {5725 & agentConnected {24 T Predicate 2t 5 525, AlarmAgent fY 55 {545
& blocker #1424 F Blocker 2 5 & 5244,

AlarmAgent [1J onConnected 75 #4024 T GuardedObject 2 5 1 stateChanged 75 i , 24 4 % %
AR SSRGS e, S0E OBRE T 55 76 W 25 3% 12 b T 5 7 i 43 52 e

onConnected 7582w %I, eI, onConnected J57k@ 1:H 8 F] Blocker 5215 blocker [
signalAfter 753, Pibrn ks & connectedToServer & 24 true, H “5@ 41" blocker Mgk 7 H:

4 KEH|F, AlarmAgent #) sendAlarm 7 ik £ 0 —ANXAZAR FHTLE 14 FE6]), Aiix 24
B2 A4 4 69 sendAlarm 75 ik fT B AL B R signalAfter 75 ik Bp T, ) A48 A broadcastAfter 7 ik,
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) sendAlarm 75 it T4k 2 .
EHH 4-1 [REDFTS | A A K AOIRRD, aniiE i 4-2, 1§ H 4-3, [H 8 4-4 TG 4-5 B,

# % 4-2. Predicate 4 v &

public interface Predicate ({
boolean evaluate():
}

i # 4-3. GuardedAction % i 5%

public abstract class GuardedAction<V> implements Callable<V> {
protected final Predicate guard;

public GuardedAction (Predicate guard) {
this.guard = guard;
}
}

i ¥ 4-4. Blocker 4% 9 . 2%
public interface Blocker |

/i'*

* TEQRIPRAF AL AT B ARSI BB IS AT, BRI R R IFRAL.

* @param guardedAction {RIEMHHRENE

* @return

* @throws Exception

®y

<V> V callWithGuard (GuardedAction<V> guardedAction) throws Exception;

/**
* 04T stateOperation FR{EEMIRIEG, € REWMAEA Blocker
FIT T ) T AT e v 1) — A 2R

* % ¥

@param stateOperation

® FHCRANERME, $ call HIEMIREEA true i, Z7iEA SRR i BT HE 240 FE
x )

void signalAfter (Callable<Boolean> stateOperation) throws Exception;

void signal() throws InterruptedException;

/**
* 4T stateOperation FriRE IME(EG, e THMEEA Blocker
* TR AT R AR

* @param stateOperation

i FRCRA N RIE, I call HIEMIREEN true B, ZHEA SRR HEHIZTE
®/
void broadcastAfter (Callable<Boolean> stateOperation) throws Exception;

}

7% # 4-5. ConditionVarBlocker % i &

public class ConditionVarBlocker implements Blocker {
private finmal Lock lock;

% 4% Guarded Suspension ({RIPMEHE ) X |



private final Condition condition;
public ConditionVarBlocker (Lock lock) {

this.lock = lock;
this.condition = lock.newCondition() ;

}
public ConditionVarBlocker() {

this.lock = new ReentrantLock();
this.condition = lock.newCondition();

}

public <V> V callWithGuard(GuardedAction<V> guardedAction) throws Exception {
lock.lockInterruptibly ()
V result;
try {
final Predicate guard = guardedAction.guard;
while (!guard.evaluate()) {
condition.await();

5

I
result = guardedAction.call();
return result;
} finally {
lock.unlock () ;
}
}

public void signalAfter(Callable<Boolean> stateOperation) throws Exception {

lock.lockInterruptibly():;
try |

if (stateOperation.call()) {

condition.signal();

}
} finally {

lock.unlock() 7
}

}

public void broadcastAfter (Callable<Boolean> stateOperation) throws Exception {
lock.lockInterruptibly();

try |
if (stateOperation.call()) {
condition.signalAll () ;
}
} finally {

lock.unlock():
}

}

public void signal() throws InterruptedException {
lock.lockInterruptibly ()
try {

condition.signal();

} finally {

44
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lock.unlock () ;

4.4 Guarded Suspension =R I SLINE S

Guarded Suspension #55 {# 37 FFLFE 7 0 7 FEP {8, Guarded Suspension £i3tfy Blocker
2 58 P Sk BLWO L B H ke 5 e B Th e [ SR RT UL | R AR D B HE (5 wait/notify 8 %
java.util.concurrent.locks.Condition He5CH, fHA % B #5 M JLA bR 28 55 A0 6t 1 o B4 R 41
W OCFCERF) ., X e an e il 76 B ARG A, W38t s, 5o, MAEE
4 5 AR 1E ) S5 BLX Lo H AR A 1 11 80T 2 RS, X AN (U N T RS 4R 5 i A
i, fil HALSE N T EEAORESE . #H5, Guarded Suspension KU/ Blocker £ 5 Hf 4 T ix 4k
Gy E AR AT, ML T R ARG 4 5 iR L R AR

Fei¥ A4y 2 (Separation of Concern), Guarded Suspension fi, [ &2 5# % A (L LiEAE
B MR @b — A i, #4102 5FNETESENE (Cohesive) Y, X T
Guarded Suspension {8 T2 g Fn 0 1, e BLACHD o OF T 5] i fnde b, S HAF RN R R
TR 55 2 92 B GuardedObject, ConcretePredicate 11 ConcreteGuardedAction 5X JL /4~
A EB 2 5 0T, fi HoAhr 25 3 1 s BLE AL /T & .

ATRENE AN IVM Bk IR 4, 4 1 GuardedAction 55l call J5 i RESS Ui lal (R 5 i
guardedMethod (2%, RN 1SR4 (Closure), [AJt, GuardedAction SZ{% =] GE&1E
PR 5 i b IR KRR, REOCORA Ty 7 D FH A IR R #2547 B9 GuardedAction 5k
Bl G . X 2348 IVM 4 £tk Eden [X 3808 7719 5 H, AT w] RESS i TVM S 8% (81 i) iy
1, 4n R R RRRFFTAE JVM BN {7 ith Eden [X 823 ] Eb /)N, W5 2245 51 & GuardedAction
S (5] 1 g W] AT Bor bk =] e i,

Al REHE N E R S E)46 (Context Switch) , ™ k% 4 15, iX #4555 Guarded Suspension fi4% & JE 5%,
Axut, A&l Guarded Suspension X, H 85X B i i K £ R 098] H: Fnde i k£ 5|
A E T, B LR 5 2 oA R R R A BRGE . IB AR AP AT R
S S BRI, T S BOR B LR c., o TRER LTI S £ RS
Heiy CPU il AT PEAIE R GEALFERE ) .

Blocker S v B A0 LA 55 R A R E AR AT A 4840 T .
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441 RNEFEFILMMEHHR (Lock Leak)

R R R EREDIREENG SR EITIZTIR . R EORITERER RERE,
EIRBUX L8 R LA (R4 R R & RO, 1T B AR S (R X R LB stateChanged 75
HIhATERRE, ERHXTUOX R RIE. Bk, BRI K A2 B0 U R B2 1% (E F 8l
frfRAP, DARIES Sefexhix 6B B Sk, iREZRRAED “FE" MMAIE. MiFEHR 4-5
HEIRESATEAE H, XA 2 W AE Blocker SLHIf LA Fidkid T BAHAHD R /E 61
% Blocker S {5l b} 75 H 4 15 2% b 45 2 16 24 B9 B 5K B BR AT

ConditionVarBlocker % (RS ILi# 8 4-5) 24 T (RUEFR 4 5 F b ¥ R A9 728 B N A7 wT LT 5 1
A ReentrantLock 8. {4 Fi 12 B 5 2 1 25 50 b 0 PR JE Ve R0 AT 16 9650 R MBS, it
M S DX R BR A5 60 B Sk B8R B2 i e B e, I, sk HE BB L R . BOXd R B EAS 2Rk
B, HAEAZHIZERERER, FBOMMEELHERRIZM. b T HAHME, £H
ReentrantLock {Jlf 5 X AR FD G2 T 2L A TR AR A S

/1 3K13 8

lock.lockInterruptibly () ;

try {
/ /AT

} finally {
//4E £inally BtRRHOEE, BRESLEZ S#REE
lock.unlock() ;
1

442 ZiIETRWMRER

ConditionVarBlocker 25 callWithGuard J5 #: 4 Condition 2 {4 {1y await J5 AL HE—/> while
B, miARLE if Harh, XK Condition S await J5 ikl 7 Y ATk R B £ )5,
HAbLLF2 MM T Condition SE 5[ signal s signal ALl J5 7[5 2K o] UAML B 4 87 HE U 2k f, {H
R IX FEAELRUE S R 47 5 st A ALY . BRIk, X AN B callWithGuard 5 i B iZ 46 E5AG T
R, ARRP RO,

ConditionVarBlocker %5/ % T Condition 2 1 S280f), () callWithGuard J5 #0192 & 51, —
/> Condition S5 {5 ] LAX 7 2 AN 847 15 2. [Ri% 4 Condition 353 aCondition 3t b7 % 4~ 471 5%
{4 ;. predicateA FI predicateB, 2§t~ 2% F threadA % Bl predicateA s 7, ‘E 1 H T aCondition
9 notifyAll 753, A2 Ll A 47 # aCondition 8] £EfU 2R FE A0 25 e g, 5 Sl i i 1) £ i v
I/~ £5FE threadB 75 %55 U (R 5 (2 predicateB, g #RiX[i predicateB A —7E L.
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WA, XA threadB B “if F. HIMLAR T,

SE RN R Hhr R R A BT I8 A9k 96 ML iR (Spurious Wakeup) , ﬁﬂft-‘&ﬁﬁﬁh
- fa7 2% #21 Ffl Condition SZ{5]fY notify/notify All J5 #:#4% % T, Condition SE 5|1y await J5 5k
RET,

B, AT RAPEHELRATHE 7" MBI, callWithGuard 75 #E%f (R4 5% (Y
il Fn*f Condition SE{HI#Y await 75 #0798 FLE R #BAE— 4> while fE3R ik if iR, D
FERR 40T B

lock.lockInterruptibly () ;

try |
while ({RIPFRMEARGL) |
condition.await();

}
AT H R

} finally
lock.unlock():
}

fE bzl Guarded Suspension #8508 75 ik Bk E WL 23 H{%E 7 f (Nested Monitor
Lockout) ,

443 HBRELMBFHIE

ConditionVarBlocker S|y callWithGuard J7 5 #l1 signalAfter/signal/broadcastAfter/broadcast
Ji A 5 ¥ K T M java.util.concurrent.locks.Lock S& 3 SEBLM Rl F bk . An ik #8675 3 AE 5B b
— ARG RRG R IR, IBLXehIER TIRER D . ik ER D ol 6™ 4 SeaEEm (3%
zEH) . ?E%—?&Eﬁéﬁ%ﬁﬂi}%%%{ﬁlﬁﬂ (RLifEH 4-6),

FE 46 HE BN BHR T ARG

public class NestedMonitorLockoutExample {

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

5 XA T, A notify 7 ik LA, XA E A notify 7 ik s o) — /N EAL KR FHRARY &4
A2, LERRERIES, B, LTRELIHFGHY . Kip £4 predicateA R L, XEKAZAM
Condition % 15] &9 notify 7 ik P B8 &) B A2 15 & 2 AT44 7% Condition 3% {5 7 0 & &9 F £ % 47 & 4+ predicateB
o5 AL,
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final Helper helper = new Helper();
Debug.info ("Before calling guaredMethod.");

Thread t = new Thread(new Runnable() {

@Override

public void run() {
String result;
result = helper.xGuarededMethod ("test");
Debug.info (result);

b
t.start ();

final Timer timer = new Timer();

// ¥EIR 50ms A helper.stateChanged Jiik
timer.schedule (new TimerTask() {
@Override
public void run() {
helper.xStateChanged () ;
timer.cancel () ;

}
b 50, 10);

}

private static class Helper {
private volatile boolean isStateOK = false;
private final Predicate stateBeOK = new Predicate() {

@0Override

public boolean evaluate() {
return isStateOK;

}

Vi
private final Blocker blocker = new ConditionVarBlocker();

public synchronized String xGuarededMethod(final String message) {
GuardedAction<String> ga = new GuardedAction<String>(stateBeOK)

@Override
public String call() throws Exception {
return message + "->received.";

}
bi

String result = null;
try |
result = blocker.callWithGuard(ga);
} catch (Exception e) {
e.printStackTrace () ;
}

return result;

{
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public synchronized void xStateChanged() {
try |
blocker.signalAfter (new Callable<Boolean>() {

@Override

public Boolean call() throws Exception {
isStateOK = true;
Debug.info("state ok."):
return Boolean.TRUE;

}) i
} catch (Exception e) ({
e.printStackTrace();

}

}

miE e 4-6 FrosrIRR R, AR FLATH H xGuardedMethod 75 7 F1 xStateChanged 75 Y
synchronized 7 F:4, B L& FTI%FESF ol LATH B 3 (0L4n T % i -
[2015-04-03 22:51:31.742] [INFO] [main] :Before calling guaredMethod.

[2015-04-03 22:51:31.798] [INFO] [Timer-0] :state ok.
[2015-04-03 22:51:31.799] [INFO] [Thread-0] :test->received.

1B, #nifff ® xGuardedMethod 75 7% F1 xStateChanged 75 #: /) synchronized .85, 4 L
W s T, B Hag RA Ll s e 117, X1 xGuardedMethod
FiGEMH—BE&ARE,

xGuardedMethod 75 2 £ FF| java.util.concurrent.locks.Condition SZ{ff) await 757,

Condition S5 {5l await J5 i 7E 58 1 2 J R ] 2 i 23 B¢ i 5 1 ir J& 19 Condition S 51 B 5% Ik
)4, {H & xGuardedMethod 7 #: 4 & Frak 15 W98 (Bl guardedMethod 75 #; A J& #Y
NestedMonitorLockoutExample <E ) H-7% 4 # Bk, 1fi Condition LY await 75 53 iK 0] 35
2 H b 2% £2 18 H Condition S| signal/signalAll %, {H &, i xStateChanged J5 2 il 3
PR BB 8 2 ¥ xGuardedMethod J5 i P AT £k B AT IR B . X sk B0k & Ho b e Tkl
1 Hl xStateChanged 75 & {# 15 xGuardédMethod 75 7 7 18 1y Condition 52 {5l 1) await J5 53K [ ,
i iX £ X 5% xStateChanged J5 i 8 A BT 5 (9 BIUCEE R 15 X R B 1 BI%E , an P 4-4 Fos.

AP 4-4 B AR (Call Stack) w40, £:F: Thread-0 A1&kF2 Timer-0 — P40 Tix B
—ARE: WERAE B TR SRS A IS, RS SRR,
JE A 4 B O A T
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© Debug I = e
¥ 7 NestedMonitortockoutExample [ Java Application]
v & io.github viscent mipatterngs example NestedMonitorLockoutExample at localhost 44014

v #[Thiead [Thiead 0, (Sm.gmdndi]

» [ o, NestedMonTtorL ockoMERSmpTeSHelper [9-71) 72 Timer 0
= Unsafe park{boolean, long) line: not available [native method] —ESE8R
= LockSupport park(Object) line: 156 \ Thread-0 Frf§
= AbstractQueuedSynchronizer SConditionObject await() ling; 1687 . B
£ conditionVarBlocker callwithGuard(GuardedAction<Vs) line: 49 v (ld=24)
= NestedMonitorLockoutExampleStelpes xCuarededMethod(String) line! 69 e
= NestedMonitorLockoutExamplest.run) line: 24 e 0
= Thread.run() line: 662 B EE—ERR

* (¥ Thread [DestroylavavM] (Suspended)
hd W‘T!\read Times-0) 35usgcndedl]
»[ X waiting for- NestedMonitorLockoutExampleSHelper (id=24) |
T NestedMonitorLockoutExampleSHelper xStateChanged() line: 78 \
= NestedMonitorLockoutExamples2 run() fine. 37
= TimerTheead.mainLoopl) line: 512
B TimerThread.run{) line; 462
§ /home/viscent/opps/java/jdkt.6.0_as/bin/java (Apr 3, 2015, 112471 PM)

4-4. FRELVBBYIELZTHI

IR B ATREDS B o A L ERR B[R E, B 2 ik £ W A0 &% 8158 /Y (-] 8t sk w7 DLBE 4 .
ConditionVarBlocker {443 &% & £7{% A —> java.util.concurrent.locks.Lock SZ | 1F A& H Tl
AU EARER P EE, i%H:% 2 {418 ConditionVarBlocker I F Condition =& {|f4HI= )5
I FTLAE 4 Y Lock 965, i A& ConditionVarBlocker sEf3i| H L 81 #9 Lock &,

4.5 Guarded Suspension &3 A] & A LI AL

AFEGIE (RFFR 42, FHH 43, 5 4-4 FOiE 8 4-5) FrsiPLAY Guarded Suspension
XA LA 2 5% (Predicate, GuardedAction, Blocker 1 ConditionVarBlocker) #J& w] & Y.

FEME A b, R PSS R AR R Y [ S 75 Z <l GuardedObject, ConcretePredicate #f1
ConcreteGuardedAction ix JL /> 2 5 &A1 A],

A B Z 9] B {4 I /) Blocker 92 #{l %% ConditionVarBlocker J& % T java.util.concurrent.locks.
Condition SEHLY, AL ERIE, REMATLARS B ORI, i 4T R 60 Hbw = H
RS /T LAAS & ik .

4.6 Java frAEEESL

IJDK 1.5 FFHA4R iy PH 2R #112¢ java.util.concurrent.LinkedBlockingQueue #gt{# Fl T Guarded
Suspension 55X, 1%JHY take 5 FH FMBAFI R R —/~oC 3. andk take F5 L8R R, BA
FIRZR), WMATRBEMWMEE, HERIAFIALZEN, ZhEARE—AHASIMITE. A
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7 1t LinkedBlockingQueue fF =£ ¥ Guarded Suspension & X I, H # E H T
java.concurrent.locks.Condition,

4.7 HEXRRERNX

Guarded Suspension 2 £ LB R TR 19— A F AR, A OUAE BLRRR A b (8 RO
i H A A H AR & R EE.

4.71 Promise Rz, (6 &)
Promise 3.7, % PumfChSiE H Promise SC{ff) getResult J5 ik, AR FH (L% M RIAT

SEEE, M getResult Ji7AS (4 RT£e AR, HFRPEFLETESE HARE.

4.7.2 Producer-Consumer &3, (87 &)

Producer-Consumer #5XH, i #& SRR = &n” THEAR, HRESESFHE
Bl A E R AT THI R

4.8 ZEZHIR

1. Mark Grand. Patterns in Java, Volume 1: A Catalog of Reusable Design Patterns Illustrated with
UML, Second Edition.Wiley, 2002.

2. Doug Lea. Concurrent Programming in Java: Design Principles and Patterns, Second Edition.
Addison Wesley, 1999.

3. IDK #rifE ZEJERD. http://www.docjar.com/html/api/java/util/concurrent/ LinkedBlockingQueue.

java.html. \
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E5F

Two-phase Termination (i Ex
K1) &5\

5.1 Two-phase Termination &= &/t

Sk g — > BARH il SSBL AN A L R iR S5 . B9k, Java AR E B APLA T
fr bR, s, 13 ILLRE A RO AT I, A MR TR (%
) SEEFERERE (FHLhER). WA RLHENES S,

Two-phase Termination #5201 ¥ 5 1b 2R 1 A~ 2 11 2 1 oA 2 e BERIBAT By B X A Bir B
SR T — o 0 T O 38 1 SRR A 0 7

EEMER, EMBMEENERE " BARSR (BE gR) f&ifrEl. x—%
SWE - MIREZ RN TR R AT LIRS (T, B, dT HR&RETREIEA TFR
FERE (FREBIERAE ). FrR& (A0l Object.wait) #¢# /O (41 InputStream.read) %
PR, BMEIRE TXARE, BRI “FR7 X Abrdbi it #HREh 7k
Ft, X —FrBOO @ i B AR R interrupt 575, LA B AR AR RENS i it H 2K 4R
KW S H TR 1205 AR, ANl W P R A . S ApRA . X TREMER interrupt 75741
JA e i B2 B 5 ik (2R 5-1), H be g8 A0 AT DUl i 4l £ X 2 05 7 it Y
InterruptedException 3k il £ F2 {5 L5 5., B A —LE 453 (4n InputStream.read) F:-A %t
interrupt I8 I H i 7, e 55 SR DAL BE , 4nlw] A #9 Socket 1/0 4 1 g ik 3 1] socket,

| ava.lang.Thread % &4 stop 7 it F LA ARAGEA T,
2 FiR AT REBTUF RSO RAEAL LR ALRGESE 413, RARBTHLE,



40T 1/0 %4519 socket i java.net.SocketException,

7 5-1. BEEENY Thread.interrupt S IR RIBY—LE 3%
Bk (EHEH) M &2 interrupt AR BN RS

Object.wait() , Object.wait(long timeout) , Object.wait

InterruptedException
(long timeout, int nanos)

Thread.sleep(long millis) | Thread.sleep(long millis, int
InterruptedException

nanos)
Thread.join() , Thread.join(long millis) | Thread.Join

InterruptedException
(long millis, int nanos)
java.util.concurrent.BlockingQueue.take() InterruptedException
java.util.concurrent.locks.Lock.lockInterruptibly() InterruptedException
java.nio.channels.InterruptibleChannel java.nio.channels.ClosedBylInterruptException

PATHER . %R B 4 A E R AG A A B BT I B R RS LR ERE S, fESRAER bk
ELFEAE LML, TR TE MR “TEEL” BRAE.

5.2 Two-phase Termination &= #2244
Two-phase Termination BAMIE %2 544 LA T LR, JCREME S-1 Fis,

ThreadOwner *<<interface>>
Terminatable
+shutdown() +terminate()

A

v

‘

Abstract Terminatable Fhread TerminationToken
e <0 #toShutdown = false ) )
b doTlt:mt 0 \ +reservations: java,util.concurrent. AtomicInteger
2AoRu(] +isToShutdown()
#doCleanup() #setToShutdown()
ConcreteTerminatableThread
+doRun()

& 5-1. Two-phase Termination B2 E
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ThreadOwner: BHr&RIPIAHE. Java S, HEASEAAEOMES, HRK
BAH a2 K Z B AES S8 AR IR S , B RMNAREAFHBENERAK
Mt 2B UL T SRR IS Ak . — A, FRATTAT LUK H AR i G 2 LA X R AR 1Y
fAEE, HREK “miE” BREBRMTENE, TR 2E L BirER,

Terminatable: {5 (FZ&BAIMER . HEEHERIHTRWT,

> terminate; i3k HAR&EIEIL,

AbstractTerminatableThread. =] {= Ffy&kfE, HFEEHERFEFMT.
> terminate: XE&RE i, HREEL FE" B HR%R.

> doTerminate: 43R SLHLRT LM Fr ey —L@oMEME, B fr R+
& Socket VO, FRATUAEIL T ik L H] Socket LUAF|HR#E(F L&, TAKE
H prg e 3 fr /O SE A RE MM B 22 4% 1k AR,

> doRun; ZFRLELEHE S, WA TR LIERILIEEH, H24T Thread.run(),
ARG FEPEMXLLELEZBENESH, HAX/NMEHECLWHEE
TerminatableThread [{J run e T,

» doCleanup: B4R LHLRBRE LG ATRER EM—LEFEEh 1k,

TerminationToken : £;#2{Z (- $r& . toShutdown F Fi5 R B ErTLAEE T,
reservations A] Jfl T et HARERFRIL A £ DB R FERIIES , UAH S B gL
THAES R FHTEL,

ConcreteTerminatableThread ; i 7 Fl B . S5 8L AbstractTerminatableThread £t 5 1)

LK, EAFELHH KD doRun R F i, EHPSLHLREMLETHE, HiR
5 A LhREER % (Override) H A% doTerminate 5%, doCleanup 75 3.,

e [y B9 P51 B A 5-2 s .

54
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shant < ThreadOuner  AbstractTerminatableTheead terminationToken : TerminationToken
E 1 : shutdown( ' 1
’ 2 2 : terminate() o :
: 31 setToShutdown() _ b
; P [
H 4 5
: S : doTerminate() ;
& [terminationToken,reservations==0] : terrupt()
: e e e e e e nnaeaan
(R R W o L 7
H 8 H

5-2. ESMREEIE

B &R R R A & /) shutdown J57%,
45 2. shutdown 757418 F B brgk f2 Y terminate J5 ;.
¥ 3. 4% . terminate J5#:J% terminationToken ) toShutdown #7&1% & 4 true,

% 5 4. terminate 7571 AbstractTerminatableThread {-2 2 doTerminate 5%, (£
BFEATLUAE I B PR R — Lo H fth 2 ZEO R AR,

% 6 4. # terminationToken ¥ reservations JEM:{E 4 0, NFE s HARSFEEA RO SEHIE
% 8# ThreadOwner fE {5 1E £ B A 6 O O A RICHIES . s}, terminate J5 %45 1R
F B AR interrupt 7574,

55 7. terminate J5 % HI&E H
%8 4% shutdown VR, e B RS R T REL IATEZ 1T,

PATH Bl B AREAR Y run 75 % 248 A& terminationToken [) toShutdown J& 1, reservations J&
PERIIE, Hdmgk i interrupt J5 & 38 A0 B RO AR oG S DA D e & 45 1k 2R fE . AEERAR(Z LAl
AbstractTerminatableThread - 2¢ 581 fJ doCleanup F i & #1H H .
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5.3 Two-phase Termination 183X SLkk I 24

KRGS BINREW I B~ Brh , HEEIA D 2R AlarmMgr, H b Bibe (lk 5
Be) JEREEERERM AFEZEAM AlarmMgr (1) sendAlarm 752580 0], %05 Sk &G R
FZAEAG, BE TGS R XERE M TTA A AlarmAgent A% 75 2 &% 5% . AlarmAgent
KAREELMRES HE3HE, CELMBEREEEERREELEERESE.

HEREEER T M P& (User Thread) , [RIBLAE RGEAVE (it By, IXE R AR A 10
ZBHAE IVMIEH K], BTLA, E%éﬁﬁiﬂﬁFPﬁfl‘]%Zﬁ\—Ei;bi’:ﬁiﬂ:%%ﬁ%é&E, [OEIRS
B IVM, 24 T REMER AT RESR LA TRE A 75 0K O B AR R A A 1k, 175 ZEALEELL T4 (]
&,

1. YMEREHFNFHEZN, FEBNIIPEANEEREEREEEERES .

2. MTEAFEGEBMIAGZ—/ LS (ArrayBlockingQueue), fEIZBAFI 4226 5L
T, HEARERES—HELTHFHFRE., X SEOTERR RN RAR ALK,

A (] AT LA it f ] Two-phase Termination 55554 fi ke .

AlarmMgr 624 T & 5-1 #1 ) ThreadOwner £ 5F L H], CR/REBRRLERE O B K622 &
alarmSendingThread ) W9 #l & # . & & & 1k & # & i H X shutdown ¥ %
(AlarmMegr.getInstance().shutdown()) BJJ A i of 854 Sk 2 B 45 1k . HARRD Zn i 4 5-1 FioR,

% 5-1. AlarmMgr % & &

/**
* HEIIRAORE
* A Two-phaseTermination.ThreadOwner
*

public class AlarmMgr {

// 1747 AlarmMgr K ME—SH
private static final AlarmMgr INSTANCE = new AlarmMgr ();

private volatile boolean shutdownRequested = false;

/1 EERIELRE

private final AlarmSendingThread alarmSendingThread;

/I RS R
private AlarmMgr () {
alarmSendingThread = new AlarmSendingThread();

}
/ /IR [BI2E AlarmMgr FIME— S
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public static AlarmMgr getlInstance() {
return INSTANCE;
/k*
* RIXEE
* @param type HEAHAY
* @param id %S
* @param extralnfo S
* @return M type+id+extraInfo ME—HiE M S S5 BRI, -1 BB RERF A,
&y
public int sendAlarm(AlarmType type, String id, String extraInfo) {
Debug.info ("Trigger alarm " + type + "," + id + ',' + extralInfo);
int duplicateSubmissionCount = 0;

try {
AlarmInfo alarmInfo = new AlarmInfo(id, type):;

alarmInfo.setExtralnfo(extralnfo);
duplicateSubmissionCount = alarmSendingThread.sendAlarm(alarmInfo);

} catch (Throwable t) {
t.printStackTrace();
}

return duplicateSubmissionCount;

}

public void init() {
alarmSendingThread.start () ;

}
public synchronized void shutdown() {

if (shutdownRequested) {
throw new IllegalStateException("shutdown already requested!");

}

alarmSendingThread.terminate () ;
shutdownRequested = true;

}

% o K R FE % AlarmSendingThread AUEAS, 4niE 8 5-2 FiR,

i ¥ 5-2. AlarmSendingThread Z$ 1%

/1R fMAth: Two-phaseTermination.ConcreteTerminatableThread
public class AlarmSendingThread extends AbstractTerminatableThread ({

private final AlarmAgent ala}mAgent = new AlarmAgent();

=% 1'%
private final BlockingQueue<AlarmInfo> alarmQueue;
private final ConcurrentMap<String, AtomicInteger> submittedAlarmRegistry;

public AlarmSending
alarmQueue = new ArThread() {
rayBlockingQueue<AlarmInfo>(100) ;

submittedAlarmRegistry = new ConcurrentHashMap<String, AtomicInteger>();
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}

alarmAgent.init();

@Override
protected void doRun() throws Exception {

AlarmInfo alarm;
alarm = alarmQueue.take();
terminationToken.reservations.decrementAndGet () ;

try {
/I EEBRRIEEEEMSH

alarmAgent.sendAlarm(alarm) ;
} catch (Exception e) ({
e.printStackTrace () ;
}

\
/*

* QEFRMRE R HEAH LA R e A TE A P BRI AR BT T L AR [
* G B Re LR BIRSE
*/
if (AlarmType.RESUME == alarm.type) {
String key = AlarmType.FAULT.toString() + ':' + alarm.getId() + '@°'
+ alarm.getExtralInfo();
submittedAlarmRegistry.remove (key) ;

key = AlarmType.RESUME.toString() + ':' + alarm.getId() + '@'
+ alarm.getExtralInfo();
submittedAlarmRegistry.remove (key) ;

public int sendAlarm(final AlarmInfo alarmInfo) {

AlarmType type = alarmInfo.type;
String id = alarmInfo.getId();
String extraInfo = alarmInfo.getExtralInfo();

if (terminationToken.isToShutdown()) {
// BFREE
System.err.println("rejected alarm:" + id + "“," + extralnfo);
return -1;

}

int duplicateSubmissionCount = 0;
try {

AtomicInteger prevSubmittedCounter;

prevSubmittedCounter = submittedAlarmRegistry.putIfAbsent (

type.toString()+ ':' + id + '@' + extralInfo, new AtomicInteger(0)):
if (null == prevSubmittedCounter) {
terminationToken.reservations.incrementAndGet () ;
alarmQueue.put (alarmInfo) ;
} else {

/) WBERWREL, AP S OR S e B RS A% S T

duplicateSubmissionCount = prevSubmittedCounter.incrementAndGet () ;
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} catch (Throwable t) {
t.printStackTrace();
}

return duplicateSubmissionCount;

}

@Override
protected void doCleanup (Exception exp) {
if (null != exp && ! (exp instanceof InterruptedException)) {

exp.printStackTrace();

}
alarmAgent.disconnect () ;

}

M L A ACRS AT LA Y, AlarmSendingThread i $% 5% — 4 85 % 15 B i A 28 17 B\ 51 {8 45
terminationToken [{} reservations {H ¥ hn 1, & kK 1%k — 4 €& 3 4 % i) & 2% 0 4%
terminationToken [} reservations {EL#& /b 13X 4 FRATAT LATE (5 11 o5 e S 5k 28 B it i R BA 51 v B
A E%EB ST E e i T 2632 AbstractTerminatableThread [ run J5 i 25 R 2
terminationToken [ reservations J& 7 7 0 W (5 (ISR E L ARCHEAES, KFELH
KA DA R IIES .

AbstractTerminatableThread [ i 1L i . 5-3,

% # 5-3. AbstractTerminatableThread 3 i 5%

[**
* ATfEIE AR LT .

* R Two-phaseTermination.AbstractTerminatableThread

*

* @author Viscent Huang

L3

public abstract class AbstractTerminatableThread extends Thread implements
Terminatable {

// X fifh: Two-phaseTermination.TerminationToken
public final TerminationToken terminationToken;

public AbstractTerminatable@hread() {
this (new TerminationToken()) ;

}

/**

y

* @param terminationToken

& SR L AR R LR B

e

public AbstractTerminatableThread (TerminationToken terminationToken) {
super () ;
this.terminationToken = terminationToken;
terminationToken.register (this);
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}

/**
* BT RLILARALAIEE.

* @throws Exception
wJ
protected abstract void doRun() throws Exception;

/**
* B THRSEI. FTEIAR LG — i A

* @param cause
x7
protected void doCleanup (Exception cause) { )
R S N )
}

/*#
* BRI, FT AT ERR L R
*/
protected void doTerminiate() {
/1 At A
}

@Override
public void run() |
Exception ex = null;
try {
for (;:) |

// TEPATER L A Ab B 48 AT S0 M R A2 45 L AR .
if (terminationToken.isToShutdown ()
&& terminationToken.reservations.get() <= 0)
break;
1
doRun () ;
}

} catch (Exception e) {
// ERLREERIN interrupt AR H
ex = e;
} finally {
try {
doCleanup (ex) ;
} finally {
terminationToken.notifyThreadTermination (this);

}
}

@Override
public void interrupt() {
terminate();

}

/*
* EREFIELTR.
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*

* @see io.github.viscent.mtpattern.tpt.Terminatable#terminate ()
wf
@0Override
public void terminate() {
terminationToken.setToShutdown (true) ;
try {
doTerminiate () ;
} finally {

/1 BTEFFREBIAT S, TR o 2% 128 A5
if (terminationToken.reservations.get() <= 0) {
super.interrupt();

}
1

public void terminate (boolean waitUtilThreadTerminated) {
terminate () ;
if (wailtUtilThreadTerminated) {
try {
this.join{();
} catch (InterruptedException e) {
Thread.currentThread() .interrupt () ;

}

}

AbstractTerminatableThread #& — 4> n] & f{|[f') Terminatable 2t 5% 5 {5, H: terminate 75 #: 58 5%
TR LRSI B, 1% 518 %4 terminationToken 1) toShutdown J@ 1% & 4 true, &
ARHPRERE T UARER L T B, st BARZRE AT RERL T —2EPH%E (Blocking) 757191
A, 4k Object.sleep, InputStream.read %5, JCiE: M MIi% 28 & A9 1E . T8 B FrE R interrupt
Fi i LA —SE P J5 i (2 5-1) Jhth S M (i B gk it sl . (Hth A SE Pl 28 5 B 4n
InputStream.read J{- 4<% interrupt J7 & 18 HI8CH B2, HeibF 55 35 f) AbstractTerminatable Thread
HIF-2LH doTerminate 75 %, {EI% 575 9B —LE 3 0] H brEe B AR T A OME 15 . Bildn, 78
Socket [ /O whidiid 5% /] socket fifi #3 i/ i% socket MILLFATLT VO FfF &bt
SocketException , [A I, terminate 5 ¢ | — 4 i | doTerminate J5 ik . &, #F
terminationToken.reservations (I {E AJE IE & (%R HARZe B LA BRIE 55, S AR K OH
A FFALEEAES ), N terminate J5 ;25 U HARZRARRY interrupt J5 ;. SRl H brek B2 M FH
£ pr sl N i 2 T E R 72

HATHY BE /£ AbstractTerminatableThread [ run J4ikvh5E . 1% 75 i ik X TerminationToken
i) toShutdown Jg@ M F1 reservations Jg (1 W 5% 3l ok 4l 3K i interrupt 7 2 10 ifi 4 L 1 S
ok E R, HEZE 2 AT i AbstractTerminatableThread 1265281 doCleanup 5
5T AT —seig B ah 1k,
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EHFTH B, BF AbstractTerminatableThread.run J5 gk fr & P4 GES A
doRun 7 7%558L) RAIERSEHIMT T toShutdown J& 1 F1 reservations J&MEMIE, 1EHArgFEALM
TR EES G (Wit reservations BEEAIEAIE E%) HARLZER run 75 i stiB H T while
., Fik, SBRAOCHESHEFEEAHEMEB, AHEALEGEAMEM Two-phase
Termination #3X 1% 0L T2 11 B AR BRAFER B /AN B LA O (H Arge B2 4% 1k Al vl LAGRIE
RoEEZE FF AL BRI AE 5 —— KRR PA S BUA G B 5 B FIR %5 2% ) Foaladt (B AR Kk 5ehh
5l BLA 2 A5 B , doRun 5 ik AN A, Mifii 46 T BA %14 22 BlockingQueue.take
RSB %E),

M bEargn, dE&MEL, PATHY BeRE il it TerminationToken fE24 “H A Skthill —FHHIZ1E,
TerminationToken [ {5 it 4nis & 5-4 i,

7 % 5-4. TerminationToken % i &%

/**
* RRUE LR E.

* @author Viscent Huang
*

*f
public class TerminationToken ({

/7 AR volatile 124, VAGRIEJCAUG BT I T 123 B P9 77 7] LT
protected volatile boolean toShutdown = false;
public final AtomicInteger reservations = new AtomicInteger (0);

/*

* EEATEILLRLHILE A TerminationToken SEHIMIEA F. 1ZAFIH Tid gL

* TerminationToken SEHIfIFFI1ELRRE, LIS aTREm BRI T, SCBLXEARNEF L.
*f

private final Queue<WeakReference<Terminatable>> coordinatedThreads;

public TerminationToken () {
coordinatedThreads = new ConcurrentLinkedQueue<WeakReference<Terminatable>> ();

}

public boolean isToShutdown() {
return toShutdown;
}

protected void setToShutdown (boolean toShutdown) {
this.toShutdown = true;

}

protected void register (Terminatable thread) ({
coordinatedThreads.add (new WeakReference<Terminatable> (thread));

1

/**
* J@% TerminationToken SEfl: LI ATA ol IEEBRPH— N ERBELT,
X uﬁ_ﬁf?ﬁﬁﬂhﬁiﬁf’?’ﬂtmfﬁﬁu
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* @param thread

* EACASEs 7 e

*/

protected void notifyThreadTermination(Terminatable thread) {
WeakReference<Terminatable> wrThread;
Terminatable otherThread;

while (null != (wrThread = coordinatedThreads.poll())) {
otherThread = wrThread.get ();
if (null != otherThread && otherThread != thread) ({

otherThread.terminate () ;

}

5.4 Two-phase Termination #ERXAIEN ELME S

Two-phase Termination #2073 AT AT AR & PR B AR R SEAT IRHMEAVIE 11, 40 B ARk
FEVRH T REMS X interrupt 75 2 VA FR (b o B2 RO PELSE 5 7. BVARERFR UM T ASREXT interrupt J5
5 VR R Al L o o7 R BELE 75 9% . EARERFRVE DTN T RO BE Ho b e B A 7y 7= ™ fE 4% ki
TELHEIA " %, Two-phase Termination FsXSEBLAYERFR (3 (L vl RE tHBLAE R, H))
% P AT F %€ ThreadOwner.shutdown J&, %£ef /] RE(EiB 1T .

AREEG|ER T —A 7 & Y Two-phase Termination fEaSLHLARD, i35 E iz
B R e BT LEIZE, WEEELTILA W,

541 ZEFILFE

AFEGIEM T TerminationToken {4 H AR /T LAHE &% 1LAUPRE . IHH 5-4 AUARD
fi1°TLAFE F|, TerminationToken {f il T toShutdown jX 7/~ boolean é{%{tﬁf%ﬁ’ﬁ?mﬁ\@,
ifidE{E Fl Thread.isInterrupted(), iX/&F 4, 1 HEREFRRAYT interrupt J ik Foik (RIE B A8
fy isInterrupted() 75 i i& Bl {H & true . H bk 2 nl GE A H — R, &1 4%
InterruptedException Ji5 74 47 i it I \Thread.currentThread().interrupt(){% AR WRE, B
4b, toShutdown iX /~75 & 2 T PRIE A FF T WL i 5L AE e 4 (3 B ACBIR R4, SR T volatile
i, XAMREE, ZHEWLNE LR boolean 45 B {E AL HFrEMNRL, HE
XSS J A H volatile 84, % H il A 8], Xk sl RETCiL (= 1L H gk 2.

B, HEGERT SN EILSELFREFELA -/ EREE LE, P, 24 EE
LR R B — PSR s s, 2i%BAYIh % B AN A SR EAR A BA SRR B, i
7 OZPAFIEAR AT A W] {5 1 AR EB R 1% Wi {545, AbstractTerminatableThread 2 (JFFS L%
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B 5-3) MUH9E 8% HHF A — TerminationToken & {#l5k & 24 T L FFix fpip &,

542 H~E-HBERBPNEERL

EL&BREE D, 2 REMm L R RS T AR A& -l & ., & 1EET
PR -HRBE NP RSRE, FEZIEE ZMMB: FEEERENE BT, mRiHEkE
E5 9 S e U 5 7 i | L P o5 € e S O < T ¥ex -2 A S TR (174 = | e ¥
BB TREEH R E &R TR (A& . & RALENTIhEE ™", I
H, F?JJ:?%ﬁ%‘ﬁ%ﬂﬁﬁ%??%Lﬁg%f#ﬁﬁitfﬂ?‘éﬁﬁﬁf%ﬂifﬂB"J’r}:%E&%"ll%ii‘k:“ﬁ%f&’l\%fﬁ
LA AR o A BE R G0 20 b Jo s A 7 2~ 01 8 [ 0 v R R0 1L R AR B, OO A il ot (i
F TerminationToken [ reservations J&¥: . A== # 4 “H /=" —/~ /=4, Two-phase Termination
B X M F P b L % {E reservations J& M O B o o1 ( HY O A
terminationToken.reservations.incrementAndGet() ) s {4 P& Lk Bt b HE— A 7= 5, IZZ R4
A B E M U % doRun % ff reservations J® P {H sk 4 1 ( HD A A
terminationToken.reservations.decrementAndGet()), 4%k, {Ef5 1174 3 & 26 B an B (1A~ %6
O HACHAYIE S, Two-phase Termination #5541 % i (L5 o] UL Z 0% A reservations 2% & (1)
BrE. 855 BoR T A s b A =& -1 e & @ v R il 1

FHE S-S M AFE-H AP ey KARe BT
public class SomeService {

private final BlockingQueue<String> queue = new ArrayBlockingQueue<String>(
100) ;

private final Producer producer = new Producer();
private final Consumer consumer = new Consumer();

private class Producer extends AbstractTerminatableThread {
private int i = 0;

@Override
protected void doRun () throws Exception {
queue.put (String.valueOf (i++));
consumer.terminationToken.reservations.incrementAndGet () ;
}
bi
private class Consumer extends AbstractTerminatableThread ({
@override
protected void doRun () throws Exception {
String product = queue.take();

System.out.println ("Processing product:" + product);

[/ REAIAT BLIE SR AE I ] 7
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try {
Thread.sleep (new Random() .nextInt (100));
} catch (InterruptedException e) ({

} finally {
terminationToken.reservations.decrementAndGet () ;

}

}

public void shutdown() {

[/ EFEE AR T LSS A L e AR
producer.terminate (true);
consumer.terminate();

}

public wvoid init() {
producer.start () ;
consumer.start();

}

public static void main(String[] args) throws InterruptedException ({
SomeService ss = new SomeService();
ss.init();
Thread.sleep(500);
ss.shutdown () ;

54.3 [REMIEREAIFILANLZIE

T BRUE AT 3 1 E SR AW AR IR S 1L, — R T LR RS EHAE TG,
il ARG h KRB LEEE TR IZER, FaAZERED (RiE$ 5-1) FifEmn: AlarmMgr
7E LT —7 private ¥t alarmSendingThread 15| H 5% k% (W[EIEMLE), RS
AR 3 AR RS L AEE L IR AlarmMgr [ shutdown 75 i K i R IR (2 1L, midEdd 5] Hi%
SBEMRAE I KEILE,

5.5 Two-phase Termination 483 AT & F SEERAL RS

ARG (WiEH 5-3, {EH§ 5-4) Fr3cBlf Two-phase Termination A ILNS5H
AbstractTerminatableThread F| TerminationToken #[4& 7] & Y. 7Eciml ., NMHARKERE
B IEE Y AbstractTerminatableThread {2 (8[E &%) BB doRun ik, fEiZ Ak
HERCEZH, B, MARBGMRTETEEBRERCHEEHFCEES FRELE, W
=8 ¥ TerminationToken S {5y reservations J& - {E /38 hnfnm b .
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5.6 Java frEEESE

¢ java.util.concurrent. ThreadPoolExecutor 5t {# f] T Two-phase Termination KLz, {2 (| H 3
Hefriy TIER LR, M% P i fCrSiH H ThreadPoolExecutor S5 {31 shutdown J5 # i sk H: 5% ]
i}, ThreadPoolExecutor £54¢ 4 HizfT R A 1% E 4 SHUTDOWN, T /EH LM run 540
W7 E BT B Y ThreadPoolExecutor SE{#|:z T4k A . #° ThreadPoolExecutor SLfi|fisfrik &4
SHUTDOWN, M| T{E#&&ES—HR TIETIFES T, BB TIENSIAZRZ
TAEE LRtk 7. T, ThreadPoolExecutor S5 {945 (1 id Bl 4y A M & BB (1 B H
zfriR&A SHUTDOWN) Fugh A7 Bt (CAVEE PASIELZ TR LS, RIGE 1Lk RR) .

57 MHEXER

Two-phase Termination #& & —A4 5 FELES S IZ 9Ll 2 ek AR i, JLEW RN HE &
LI RRARRD, AT RE T A iz

5.7.1 Producer-Consumer &3 (87 &)

Producer-Consumer #3CH, A/ H &R, HRELBWE LTiEFEZE#EH Two-phase
Termination 1,

5.7.2 Master-Slave &3, (&£ 12 &)

Master-Slave #55H, T1EH L FEAI(E 1E AT HEFE 3{E ]l Two-phase Termination i3, ,

58 BERIE

1. Brian Goetz et al.Java Concurrency In Practice. Addison Wesley,2006.

2. Mark Grand. Patterns in Java, Volume 1: A Catalog of Reusable Design Patterns Illustrated with
UML, Second Edition.Wiley, 2002.

3. 2 ThreadPoolExecutor j§f%. http:/www.docjar.com/html/api/java/util/concurrent/ Thread

PoolExecutor.java.html.
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E6E

Promise (#&i#) #3

6.1 Promise &1y

Promise AR —FRSREHR. CEBRNTLURFB—MESOWST, HES—4 A
FREUZAEFRITERFERA R, A 4L F R ILAE 5 DT 52 Hemh 7T LASKER AT Ho A $2 1E
FEBANTEILEFRIATE RN, U GE88 3 QAT KT iR AR, X FE i T A 45
BEWFER, BT REOHRE. XEFERNEACHE, FATEOHZ5ERL, %4
BAVERA TG, BATESFAYH LR — 7K AT R DA U P 0 R /NS (SRR X R )
e, AR IS . BTGk 22 7% ] AR EIVERF , A T=T LA SEH /NI BI % 52
BB, A AV AI G (RN ELARRERT , RIS IRATAT LA £ E FRIRS MK 2275, A 4 & it
T AR H P — 2 F B AR M8y 2750 158 228 SR, AR T RE i T,
R RRER/DEERBERE, mE 6-1 Fin.

e
Bye)

& 6-1. Promise ERBIBEELEHIF

1 AR XLLHR Y7 Xe)adz, TLRELE,



6.2 Promise &3 HI2244

Promise fzH, & P RS IE F 3 AN 50 5 30 153 2 093K A U — A e X R (I35 i
FRA Promise, F2h “Kif”). FEMEIZAR, &P im D] CLSkBCR S 5 4 M B IEE S0
PATER . A TR, TXBAFEFS 75 B0 iR ERES A RPES .

Promise i EES 5EFULTILF . HEEME 6-2 Fior,

Tt aestes

Client
..................................................... >
E T et
; +1un()
),."év—e&es
W .
Resuilt

Promisor

+compute(): Promise

Promise

+getResult(): Result
+5etResult{result: Result)
+isDone(): boolean

6-2. Promise #2182 E

e Promisor: 54 9M % Al LK 8] Promise X R (1 %4 4k, HEsRIEFHHIT.

HEZHERBTTMT .

> compute: JSF)5FPAESHIMAT, H&E TR PAES MATERIERAT R,
o Promise: WFPEFLIERMTRAMR ., NTTENFPES & BLBTE, EE

MRS ESAEER . KEEHERPTROT.

» getResult: FRECS L FTJE Promise S SR S5 0 4F 55 BIPR AT 45 8

> setResult: i% & 5HFTIE Promise sC {65 B F AT 55 P AT 45 5 .

» isDone: #:ll 5 )& Promise LIk 57 H 115 & BT 5E 5.
e Result: MTERFHIEFULBER, AAEIA bR HRE.

e TaskExecutor: 5t IEHAT LSRR, IR ILTHR AR 1k B 2AH R

Promise SLfil, 305 ik RIRTTANT
» run: fTRFEFHIRENITR.
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% P AR U 4 A1 55 A B A5 R R an el 6-3 Fom i 7511

Cllent . Promisor
1 : compute() 2
i Promise
<<create>>
2 B
T, 'U
3 :

4: gptResk() i
R T

H )

6-3. REFPESILIRER

W1, & PR RLIE A Promisor {9554 75 ¥ compute,
%2, 3% compute J5 i il & Promise SE@I{E 4% MR EIE, HiRHE,

A% & P RS R A AT 13 2 (1) Promise X419 getResult J5 3 R SR EU R DA 55 b B 25 5,
R RS PATR RSE K, M getResult J k2 BHZE (BRI 4 KIS0 2T &R B b
FrERE).

SR S5 B FUESRAT LA R AL B A R A i B an B 6-4 Bom i 51l [ .
, .

c<oeate>> '
3 |
4 sdﬂ'ysl() =

6-4. RERTERIMBER
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% 1 4. Promisor (1) F % J5 % compute 6@t TaskExecutor S5,

% 2% . TaskExecutor ffJ run ik th AT (FTLAHI %[ 1ML R S LR KA run Jik).
#3345 run HiLQIER AR MATE R Result 3L4,

F 4, 58 run J R AL B EE R 1 B B AH B Promise KBl .

6.3 Promise t&7t S0k R GIRRAR

KRG — A BOR RS B BB — A St (GBI B4R FTP IR % b, ixsesc
AR T T H F 5 R 0 2 TR R A LT SR AR B o FEHE S AR B BARAR 5 25 2 AT
B FTP % Fm K GIREAT A0 4A 10 (RL4E 55 i AR 55 25 B S 0 46 4 1m0 fIR 95 2% i X e
P RSy & R X RED) ., M FTP % Pim K Blasa b x MR IELLERER ], RINFEE
RETREMFE A M b e 2 AT mieE . BHRNTUSIAF S &, £ FTP % /i 5k 6l
WIRAA S L XA RS RS IE R IIT, RO BENESF, B—HE, RIOIAH
X Fh R w7 RIGH B E A, KB, Promise #EAILUR RS T . KA
FTP % Pk GIRIRIAG L, H R3] — 2RI FTP & Pim K BIR RN R . EA L% A FTP &
P SEBIRAG L BRI UL T B A B — A A< SO, kil ST 9 RERER FTP 2% P L
Bl it 1% FTP % PUm S B4 S (68 BARAR %5 28 . fREDAnE . 6-1 Fm’.

HHE6-1. HBERITHEHADE

public class DataSyncTask implements Runnable {
private final Map<String, String> taskParameters;

public DataSyncTask (Map<String, String> taskParameters) {
this.taskParameters = taskParameters;
}

@Override

public wvoid run() {
String ftpServer = taskParameters.get ("server");
String ftpUserName = taskParameters.get ("userName");
String password = taskParameters.get ("password");

/1 TN FTR 27 i Sl
Future<FTPClientUtil> ftpClientUtilPromise = FTPClientUtil.newInstance (
ftpServer, ftpUserName, password);

2 A% 9 FPHRMEIRE LA42# (Thread Pool) X, X Z, #H T WA M EHAFRAZ IR A Java F oI £
java.util.concurrent. ThreadPoolExecutor,

3 AEBAERRBEZHEMTHHALLE—HK, IRHTHRFR, A% 13 FANARATHENHE
FR XD,
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/ /BRI A R AR S S

generateFilesFromDB() ;

FTPClientUtil ftpClientUtil = null;
try {

// RBAGALTEEER) TP % 5 i Sk )
ftpClientUtil = ftpClientUtilPromise.get();
} catch (InterruptedException e) {

} catch (ExecutionException e) {
throw new RuntimeException(e);

}

/1 EAE3CHE
uploadFiles (ftpClientUtil);

/ 1 ARG
}

private veoid generateFilesFromDB() {

/] BEEHAAR
}

private void uploadFiles (FTPClientUtil ftpClientUtil) {
Set<File> files = retrieveGeneratedFiles();
for (File file : files) {
try |
ftpClientUtil.upload(file);
} catch (Exception e) {
e.printStackTrace() ;

}

}

private Set<File> retrieveGeneratedFiles() {
Set<File> files = new HashSet<File>();

/1 BWESLAACES

return files;

}

M B 6-1 (ARG s AT LA HY , DataSyncTask 2 (1) run J5 3% 56 7146 FTP & /i Sk Gl g0 4a 1L,
AR SR ECHH L FTP & /i 5 (5l 0 FE M8 4 % ftpClientUtilPromise, 4%, ‘& H I MAA
B A A SO . i BEIRE, FTP 2 /i S B A T v RE R AR SE . (EA b SO IR AR 2
J&, run J5ikid@id A fipClientUtilPromise ffy get J5 i K SRIUAH LR FTP & fum s (o, LI,
A RAH LR FTP % P 55 Bl g ta e (A se i, W% 18 A 2B, B EIHE R FTP & /i 55
Bl AT 7e s Rk, run J5 iR IE] FTP % Frim sk il , V8 3L upload J5 i 3 1
IR FTP IR 5528 .

iEH 6-1 XS FT S| A FTP & /i L 2 2 FTPClientUtil (fI£¢R% ani 4 6-2 FioR .
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HE 62 FIPEP#HTAERM

//#Xffh: Promise.Promisor. Promise.Result
public class FTPClientUtil {
private final FTPClient ftp = new FTPClient();

private final Map<String, Boolean> dirCreateMap = new HashMap<String, Boolean>();
private FTPClientUtil() {

}

/ /15X ft: Promise.Promisor.compute
public static Future<FTPClientUtil> newInstance(final String ftpServer,
final String userName, final String password) {
} \
Callable<FTPClientUtil> callable = new Callable<FTPClientUtil>() {

@Override

public FTPClientUtil call() throws Exception {
FTPClientUtil self = new FTPClientUtil();
self.init (ftpServer, userName, password);
return self;

Yz

//task A THAAE: Promise.Promise
final FutureTask<FTPClientUtil> task = new FutureTask<FTPClientUtil>(
callable);

/*

THEZATRE S AR LG A8, KA TR AE.
TR R ML S TN M Promise.TaskExecutor
*/

new Thread(task).start();
return task;
}

private void init(String ftpServer, String userName, String password)
throws Exception {

FTPClientConfig config = new FTPClientConfig();
ftp.configure (configqg);

int reply:;
ftp.connect (ftpServer) ;

System.out.print (ftp.getReplyString());
reply = ftp.getReplyCode () ;

if (!FTPReply.isPositiveCompletion (reply)) {
ftp.disconnect () ;
throw new RuntimeException ("FTP server refused connection.");
}
boolean isOK = ftp.login(userName, password);
if (isOK) ({
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System.out.println(ftp.getReplyString());

} else {
throw new RuntimeException("Failed to login." + ftp.getReplyString()):;
}

reply = ftp.cwd("~/subspsync");
if (!FTPReply.isPositiveCompletion (reply)) {
ftp.disconnect () ;
throw new RuntimeException("Failed to change working directory.reply:"
+ reply):;
} else {

System.out.println(ftp.getReplyString());
}

ftp.setFileType (FTP.ASCII_FILE_TYPE);

}

public void upload(File file) throws Exception {

InputStream dataIn = new BufferedInputStream(new FileInputStream(file),
1024 * 8);

boolean isOK;

String dirName = file.getParentFile () .getName();

String fileName = dirName + '/' + file.getName();

ByteArrayInputStream checkFilelInputStream = new ByteArrayInputStream/(
""_getBytes()):

try {
if (!dirCreateMap.containsKey(dirName)) {
ftp.makeDirectory (dirName) ;
dirCreateMap.put (dirName, null);
}

try {
isOK = ftp.storeFile (fileName, dataln);
} catch (IOExcqption e) {
throw new RuntimeException ("Failed to upload " + file, e);
}
if (isCK) {
ftp.storeFile (fileName + ".c", checkFileInputStream);

} else {

throw new RuntimeException ("Failed to upload " + file + ",reply:" +
"," + ftp.getReplyString()):
}
} finally {
dataln.close();

} .
}

public void disconnect() f{
if (ftp.isConnected()) {
try {
ftp.disconnect () ;
} catch (IOException ioe) {
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/1 Ay

1

FTPClientUtil 33446 T FTP & Fum, HA9iE 5 i3 private (2161, Bk ihFoikdE it new
KA R AE LB S5, i Al ot HoFR A F5 i newlnstance 3R 1F 95, Avid newlnstance J5 (1Y
B E{EH AR —4 FTPClientUtil S£fi, ik —/> T LAZKEX FTPClientUtil {5l % 48 xF R
java.util.concurrent.Future ( H {& {}{ J& java.util.concurrent.FutureTask , & £ B T
java.util.concurrent.Future 422 1 ) SE {7, [K| it , FTPClientUtil BE4H 24 T Promise #%3X; 41 ) Promisor
Z5F %G, XM YT Result 5 F 9% 6. fi newlnstance 75 % (7 iR [l (&
java.util.concurrent.FutureTask 52 5| BE4H24 T Promise &5 920, X404 T TaskExecutor
5924 . newlnstance J5 #: 193 [a]{H java.util.concurrent.FutureTask 52 (5 A~ (X 157 1% 5 i H I
RePREE R (WtsfLseser) FTP & Pumskfil) AIfFEfsRm, ERuiirmPEs (M
FTPClientUtil L {5y init 57%), HixBIEFHILEREER,

MAniE 4 6-2 TR Promise % i fLi (DataSyncTask 2/ run #5i%) %%, {#/ Promise
WA BT RBEI A AR LG E . Frumfilnss i X 5RPHEHFER
KKZH, M - - S ZHEHKR FIP FPrm LM EL T — 330
java.util.concurrent.FutureTask % (5|1 get /5 &M H .

6.4 Promise 2 HITEN EXEIE S

Promise #NBE K% T R L GBI H—IMALNIHF R, WAL ENER, XRET
Al PR . AP BIAn YT, 0GR I SR s 48 2 T 55 B 2 A ith P A 7 25 4
Wi, #P#E B AE Promisor 2 5% LB, i Promise 197 P fURD NI TEAT e O ax Se 4 T,
WS H X SFEP AR LR, XA EmGE R 6-1 AT RZRT, % 5w i UL T
H 8 A FTPClientUtil f) newInstance A 75 &, F U8 M HOR BI{AM get B, BIR[3RE—4#)
MHILSEEERY FTP & Pim skl XA M LERFE S gfE. 4%, Frmfia el
Promise #:CH %4 gbtix —FetE: b Tk & P ARG /e A H Promise [y getResult J5 i
HELPHZER AT RE, %/ 0 fCRD R %2 T fE -3t 8 ] Promisor 5 5 75 i, JERL T HERsG 3t I8
Promise ] getResult J5 ¢, X 24 o (] b 9 IRF ) w] LA H & 7 i A0S e pof Hoqb 3 1, (Rl ix
FR 6 [A) AT LA 45 TaskExecutor JH T4 5 41T % .

Promise #iA— @R E LIfe 754 . A GRef 225 . B SCHA ] — B UL Promisor Xf4h 3k
) compute ik A ik, FK b, AR compute ikt —A WA Tk, M4 Promise
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A% PO SRS H AR R, BB, Kt compute 1Rk AR S H LD
RR%Hik, Promise % PURRIGIIG S HREE —FEM, Blan, AZLEHFH FTPClientUtil
ff) newlnstance J5 i #n B A & H ik, KM A B EH K Hkth b 84 new
Thread(task).start();3 % task.run(); B AT, 17 1% 2251 b i 6 e FRFD JE 400 ik, i/ — 2 AR b
R TRE . BERRNES, Hix T LA RS8R 5 & a8 bri ok — 0 A, Eon,
RAOAE R EH compute J5 IR B — AR5 Hik, 1BIEEBRCID AR 5 & B4 R A,
BB L BA AT LA 22 R IG R 48 3 S0 (R 55 05 i . 5 e B S 7 7660 [0 RS 0 LR, 0 B
compute 75 4k i b 25 5 ik S5 T 7= A 10 48 £ R Ok U I3 6 R IE W S B

6.41 FRERENFELE

#n Promisor ) compute % ik R Hik, Ba® FmRBERMEZLEEERPESA
REMARTF AT, S5, RPEFSHTEH CHILES, Mo compute J5 ik HIIH M 5 e
., Bk, BRSPS AR 5% LA E compute ik ddibtti, A T ik Promise X
AME P mRBEBHAASTESFHITLRPHAMN R, ~ T hEkik
TaskExecutor fEPATIE S HIRE i fa, B RE X% “idk” 2| Promise S5l — A& 1A%
Bl & F, #RJ5H Promise 555 getResult J5 it i% 5 (il 28 Bt A dadr . #7i% L (28 ®A{E
A null, W getResult Fjikbth 5 . X #E, Promise BHIE F i fLI%idd 45X getResult
Kt sEFEma “mE” BEEFHTEREPHIMN SR . JDK gy %
java.util.concurrent.FutureTask jif & % F iX Fl J5 #: %t compute S5 45 75 i 00 5 AT A0 BR Y .

6.4.2 %2if) (Polling)

% P RS 4 Promise (1 getResult {f i Fi 7T GE 1 T R DAL & i A AT oe Eemi P2, X khs B
R —Fh R, BRI LA R ol e b I A compute J5 5 R wT REM: it 8 | getResult
B KR X FRE R A e, (R TR TRES HEL., KGR T, KITTERRAATE
BEATAE (T 45 # . BelE, RN )7 272 FH Promise (1) getResult 75 7 2 B ffi iR % P15 L2847
s, L, Promise 7% 4§/ isDone J5 ik 1 FA M F T &5 2 & ChfT58 5. DK #
fEf% 2 java.util.concurrent. Future Task f¥J isDone J5 % IE & ) Fix fp % 18, R ® A 1E E Y
5 A 18 Fl Promise [ getResult J5i% (4124 T FutureTask [ get J5%).

6.4.3 RSEFZHMIT

AEEGh, BAAESOPITIA S @B — 2R, %208 2 A H TaskExecutor ] run
FikLH (WiEe 6-2), xHEADTIHHEL . Wk R4 d R 17 7E 242 8 A
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Promisor [ % Fik, MR HEMED T&AMNEBEEPITRPES, XSS~
A IVM R B SRR B Rt £, 0 T 2R U8 BE 19 AR, AT R BIBEAR T RS PERE. BRI,
anf Promise BEAUHY A P i H & FLAOK, I F5 2275 18t S F ith 77 534047 TaskExecutor ) run
FiER LM SRS HIAT. Flan, g 6-2 st P LS RS &b E#dT, &
A TR AR A 2K aniE § 6-3 Bros SRS IS,

FE 63 ME&RLIITHTIES
public class FTPClientUtil {

private volatile static ThreadPoolExecutor threadPoolExecutor;

static {
threadPoolExecutor = new ThreadPoolExecutole,Runtime.getRuntime()
.availableProcessors() * 2,
60,
TimeUnit.SECONDS,
new ArrayBlockingQueue<Runnable>(10), new ThreadFactory() {
public Thread newThread (Runnable r) {
Thread t = new Thread(r);
t.setDaemon (true) ;
return t;
}
}, new ThreadPoolExecutor.CallerRunsPolicy()) ;
}

private final FTPClient ftp = new FTPClient ();
private final Map<String, Boolean> dirCreateMap = new HashMap<String, Boolean>();

/1 R R B
private FTPClientUtil() {

}

public static Future<FTPClientUtil> newInstance (final String ftpServer,
final String userName, final String password) {

Callable<FTPClientUtil> callable = new Callable<FTPClientUtil>() {

@0override

public FTPClientUtil call() throws Exception {
FTPClientUtil self = new FTPClientUtil();
self.init (ftpServer, userName, password);
return self;

Vi
final FutureTask<FTPClientUtil> task = new FutureTask<FTPClientUtil> (
callable);

threadPoolExecutor.execute (task) ;
return task;

1

private void init(String ftpServer, String userName, String password)
throws Exception ({
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/1B SE R 6-2 I RIS
}

public void upload(File file) throws Exception ({

/ /SR 6-2 FA RIS
}

public void disconnect() {
/10 i 6-2 HAH R ALY
}

6.5 Promise {23\ A A] & A LIS

JDK 1.5 JF4R £ L9 4% [ java.util.concurrent. Future ] L 75 p% /& Promise #23X;r Promise £t 5%
%, HAEMmT.

public interface Future<V>

ZEOMERBEH V 24T Promise Py Result 5%, ZENELWHHERLLS
Promise 2% 5 #4156 J5 i Z [ {0 6] oz 06 R an 6-1 Fion,

% 6-1. 0 java.util.concurrent.Future 5 Promise £ 5 &I NFZ R

#0 java.util.concurrent.Future BI753% Promise 25&FM 5% I RE
get() getResult() KBFFEFAIITHER
isDone() isDone() BERTHESFATHITLE

$%11 java.util.concurrent.Future {958 % java.util.concurrent.FutureTask #] LA {E Promise fE3;
ft) Promise 2t 5% 9 {5,

o Mo6-2 Fror MR B A % 4 4 % newlnstance F& sk T 40 fal fE A
java.util.concurrent.FutureTask 3 {f: 4 Promise 2 5%,

6.6 Java kRSl

JAX-WS 2.0 API 1 1 T3 18 H Web Service ff3 1 javax.xml.ws.Dispatch 5t {f il T Promise
. ZEOH T 5488 Web Service 52BN T .

Response<T> invokeAsync (T msg)

1% 05 1 AN 55 o i AR 95 6 265 0 gk aR 1l (RSB T 5 5 1 Web Service), M ifiiE % | Web

#£6E= Promise (%ig) B | 77



Service & Pt AT AN L EAIFE R, TE s 2 AR Web Service {2, T LA A
invokeAsync 77 #% HY R [ {E /9 48 5 5 ¥ 3k 3K U, invokeAsync HY iR [ { 2% &Y 4
javax.xml.ws.Response, ‘47K [ java.util.concurrent.Future, [, javax.xml.ws.Dispatch #f
4T Promise #R,1#Y Promisor £ 5& L, H 54 3 invokeAsync(T msg)fyiR & {E AH 24
T Promise £ 5# L,

6.7 HXER

6.7.1 Guarded Suspension £z, (& 4 %)

Promise A A% FunXES 1A A Promise ) getResult 7 i5fREU S E S B Rebt, MR R
PHEFCLMITEE, WZHRASE#SEER, B0, ZIHHSHELS P EFOEERK
MBS H X Ffo ook 2% F2 PR 2E 1T i 47 Y 5 57 7T LA /F Guarded Suspension #5CH— 4~ 35 3,

AR, —EOU T Promise £ 5 & KA1 UL A # E M JDK o 42 fit 49 %
java.util.concurrent.FutureTask #s£8, fifdi B 174f%, 5T java.util.concurrent.FutureTask
Al SEBLE L P 3 2 e e 0 5 IR ATES R, B LERAY I3 T LA 25 15 JDK FRofE FE IR D

6.7.2 Active Object #2x (£ 8F)

Active Object #3; A] LA B & L& T Promise 15818 & #5X, , H Proxy 2 5 #4824 T Promise
1) Promisor 2 5% . Proxy £ 5 %1954 1K Bl {E4H 24 T Promise # 5%/ Promise & 5
# 95, Active Object 25119 Scheduler 2t 5 # #1241 Promise 231 TaskExecutor 2 5# ,
6.7.3 Master-Slave &3, (&£ 12 &)

Master-Slave U, Slave 25 iR [ H 111 55 RUALBE 45 R v RETR Z{E FH Promise #:X.,
IR}, Slave 253404 T Promise Fi3\[1y Promisor £ 5, H: subService 75 i: i Al {E & —
A~ Promise f5X[1) Promise 2% 5 # S5,

6.7.4 Factory Method #&=*

Promise f& 7 # f1) Promisor 2t 5 a] ) & ik & Factory Method #2551 —4~ 5| - : Promisor fJ

4 Factory Method 4% X & GOF 12 it X P e)—A, FRAKBHTEER P,
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$HEALER AL ik, %5308 B & —4 Promise L,

6.8 SEFHIR

1. Mark Grand. Patterns in Java, Volume 1: A Catalog of Reusable Design Patterns Illustrated with
UML, Second Edition.Wiley, 2002.

2. JDK #rifE FEJR RS . http://www.docjar.com/html/api/java/util/concurrent/FutureTask.java.html.
3. JAX-WS 2.0 4124 http://www.oracle.com/technetwork/articles/javase/jax-ws-2-141894.html.
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EBTE

Producer-Consumer (4 =&/
HEE) B

7.1 Producer-Consumer &z &/

BR AR B v RO BAR I =%, B T TEAR, i B 0 0 1 AR R
AR, & R THIE. Lk, A R BB Rm N E HRT &
WHE R R AR, thanBdmn A" Bt “H” th. b M aBIRA =g
FONH B 5 v AL B AR Pty — 5 5 2 % i RO AU 5 1) — 77, Producer-Consumer 45X i 75 5
A= EFE & Z 5] A —A il (Channel, 7 a] LU 8 b B AR ) — AN BRI 3
ZZMATRRMS (Decoupling) . A= F I AT RUBCHEIOAGE S, T T AH R i rh R
HEIEREAT T (RCE), &R RE & QST E& AmgrEd, M0 5 db B
HH AR,

Producer-Consumer #3X a] LA A BRI THBER, A B 280017F 2 B H0 ol LAF 1E 4
Producer-Consumer #5215 — /4> 525 .

7.2 Producer-Consumer &3 Y2244

Producer-Consumer 5 2 4% 0 A& o 1o i 3 6T 40t (8fT55 ) WA= F Rl Se it 47 e, (&
TEANHBERE, M R R A R AN, ATHE A, LA TR
B PR (EES) b PR,

Producer-Consumer #3H F 22 5 UL T LR, HIEEME 7-1 i,



m Producer | ‘"‘"’ _________ Product
e
Jssmsmess=——ge— +servicel) 5
1™ :
: l
‘‘‘‘‘
W
<<Interface>> 1 1. Consumer
Channe!
y +dspatch()
+Haka()
H P -
BlockingQueueChannel
+put()
take()

B7-1.

Producer-Consumer {21\ 8Y2£ 8

Producer: A==, fiigtd AR “F= 5t A E A EE ., K EEHERRRW T,
> service. HPEEITINRBEMNIIRS Hik,
Product: A:f=F it “H7=" IR EAES . JHARA b N HERFUE .,

Channel: xifl i (9hh % . & 702447 F FIH & ZRE XA T “ah” &,
EALRA A RRGR. ZEORSH P MY TRAR a7 R, %%
REOESE 737 8 0 g L O

> put: $F ‘PR fEARE,
> take: MiEEAFEH—A4 “FoA,

BlockingQueueChannel; #:TPHZEPA %] (Blocking Queue) [ Channel SE8, HF %)y
ERIRFAT .

> oput: B TR AEAGRIE . MPAFITERT, %05 SR 2 AT SRR A ELBIBA SR

> take: MGEGE U A PR, BT, %05 Bl SR Y ATk R
FIBAFIHEZ . -

Consumer: {{%t#&, I “F=&" T, KEELHERPRAT.
> dispatch: MOEEHEREL “ 07, R HGEfTACE,

Producer-Consumer #5317 “F= 80" “Z=7=" F5|EanE 7-2 Fiaxs.
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: Product
1 : service() ol 1
<<create>> : H
2 - E
31 put() :
___________________ 4”“'”““"”"””'"'”"“"""-”1
e 5 4 !

B 7-2. Producer-Consumer #18Y “FF&" “4/=" BB

F 1% F PR JE A Producer 225 % LAY service 1k,

5 2~4 45, serivee HiEkAE AR “F=57, JFUHA Channel 2 53 L Bi put 5k “7
T FAEE,

5% service HikiRME,

Producer 2 5% LB ¥ @ fTE R Fim k2 i . 1fi Consumer 2 5 L HINEfTERKEINT
YE& &2 . Producer-Consumer #3CH) “/= 5" “1H3%” FFylEmE 7-3 Fim.

L Consumer _Channel
él:dlmatch()
» %
loop ) 2 : take() _
PR—
| 'hprocess() .

J

& 7-3. Producer-Consumer EXf) “/=R" MR HIE
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% 1% Consumer £ 5F L6 TIE& LRI thizfr, I dispatch L9, dispatch J5
BAEEMTE 2~4 5,

% 2~4 4. dispatch 7518 H Channel 25 & 3L HIRY take 53 BUH—4 “F=& 7, FHxrHdk

M EmR R TAR H, A EME R E ST EAR RS . A= A7 4 a7
Ja, RATWEERIHAFAGHEE, i JC05F R o B o AL B sE e, [RIRE, 98 R MGE & B
T BEATACE, WMABEMAAEE AT TR AR, MTHRENS, MEE
AR, ERRTEEHAEE T OB R B X, REATEMERE
WAL BRI AN]SR 8 R AN L A R 55 £ 0 5 AT 5 28 P AL 8 3 A et R 1 B A5
Wit 75 o

7.3 Producer-Consumer & 3t SC &% 22 {51l i 4

F N A B R G B S SOR P e 9 ST (453X 80 4% Word , PDF) 2474 SCH % (Full-text
Search), XARGEH, W& LIE3 L ASCHRS S L, X172 R R D RER
WA EESCMRS S B, Bk, 5— 6 SO RBRRIBHF 8 BRI SRS S 20E, &
{7138 5 TE A aX LE - A A RO FE 51 SO LA S v Fi i A7 2 SCRE AR o 3 i e A
FOIMEREFE S VO (REMHE X HME RS M) F—&itR (mdkfraiF), Zdi
TR L A% AR OR A7 B R i 5 R AN L, (Rl FRATIAS A SR Fi o A2 R 51 3
PEX AR PERVBRAR RO 2R G 7 O AR (A3t T 0 P 55 e R e AR 1R S IS RO 1) ) o LR,
Producer-Consumer BT EAHE L 3% . 3q7T o] LAE (U5t b (- e i O SRR B PR AR P, 36 7=
f” R ERRAFRANIS:. B, BA1SIA—A ST O A 00 PR 3 o A= AR o2
FOISCHAEAR, LB AR S TR ® , & "™ T BRI IR S5 2 AR R 3 i .

ZEBIR R ATE . 7-1 Fiow, Hodr, ETx BRI 1777 i 9 3¢ AttachmentProcessor,
‘EA2 T Producer-Consumer #A ) Producer 22 538, i 500 Pt 30 A2 AU FR 5| U £k
& indexingThread 0N #H 4 T Pr(\‘Jducer~Consumer B i Consumer £ 5 # |
AttachmentProcessor {4 52 {5 2% & channel #H4 T Channel & 53 5:{|, AttachmentProcessor }§
LRI RAEE RS, SRR PLAY S A7 AGHE channel, fEXRE T, BEASFHFIZXHAHE
RIS A, B 7 R GEH P 0 % frih Al i A R SO X R IR 51 30
Consumer fJ T.{E# £ indexingThread fiisi4: k. T1E#H & indexingThread {# T
Two-phase Termination f2 (20 5 #) UASKIIZLBRAI AR L.
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FE -1 FHEERSLAEMTH &I M

/ /R M: Producer-Consumer.Producer
public class AttachmentProcessor {
private final String ATTACHMENT STORE BASE DIR =
"/home/viscent/tmp/attachments/";

// X ffh: Producer-Consumer.Channel
private final Channel<File> channel = new BlockingQueueChannel<File> (
new ArrayBlockingQueue<File>(200));

// B ffifs: Producer-Consumer.Consumer
private final AbstractTerminatableThread indexingThread = new
AbstractTerminatableThread () {

@Override \
protected void doRun() throws Exception ({
File file = null;

file = channel.take();

try {
indexFile (file);

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

} finally {
terminationToken.reservations.decrementAndGet () ;

}
}
/7 RR¥ETEE A A SR BT W R 51 S0

private void indexFile(File file) throws Exception {

/1 BRI
/7 KEAAE R 5] ST I ] 7

Random rnd = new Random() ;
try {

Thread.sleep (rnd.nextInt (100));
} catch (InterruptedException e) ({

’

}

}i

public void init() {
indexingThread.start();

}

public void shutdown() {
indexingThread.terminate () ;

}

public void saveAttachment (InputStream in, String documentId,
String originalFileName) throws IOException {
File file = saveAsFile(in, documentId, originalFileName);
try {
channel.put (file);
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} catch (InterruptedException e) {

i
}
indexingThread.terminationToken.reservations.incrementAndGet () ;

}

private File saveAsFile (InputStream in, String documentId,
String originalFileName) throws IOException {
String dirName = ATTACHMENT STORE BASE_DIR + documentId;
File dir = new File(dirName) ;
dir.mkdirs();
File file = new File(dirName + '/'
+ Normalizer.normalize (originalFileName, Normalizer.Form.NFC))

// Biik B
if (!dirName.equals(file.getCanonicalFile().getParent())) {
throw new SecurityException("Invalid originalFileName:"
+ originalFileName) ;

}

BufferedOutputStream bos = null;
BufferedInputStream bis = new BufferedInputStream(in);
byte[] buf = new byte[2048];
int len = -1;
try {
bos = new BufferedOutputStream(new FileOutputStream(file));
while ((len = bis.read(buf)) > 0) {
bos.write (buf, 0, len);
}
bos.flush():
} finally {
try {
bis.close();
} catch (IOException e) {
}
try {
if (null !=.bos) {
bos.close();
}
} catch (IOException e) {
}
}

return file;

¥4 7-1 B8] R4 0 Channel F12& BlockingQueueChannel (iR G 4nid B 7-2 FiE 8. 7-3 FiR .

# % 7-2. v Channel # R4

/**
* MBES5HHTHE.
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* RQauthor Viscent Huang
*

* @param <P>

" “Fegh” R

*7

public interface Channel<P> ({
/**

* MBI P EC A T
*
* @return “FE&”7
* @throws InterruptedException
*
P take() throws InterruptedException;

/-k*
FEBIE A7 Al — A T \

*

*

* @param product

- o u?xuuun

* @throws InterruptedException

®]
void put (P product) throws InterruptedException;

7 % 7-3. % BlockingQueueChannel #9 /. 5%
/**
* T PH 22 BA B 8 K.

* @author Viscent Huang

*

* @param <P> “fFf” EKH

i/

public class BlockingQueueChannel<P> implements Channel<P> {
private final BlockingQueue<P> gueue;

public BlockingQueueChannel (BlockingQueue<P> queue) {
this.queue = queue;

}

@Override
public P take() throws InterruptedException ({

return queue.take();

}

@Override

public void put (P product) throws InterruptedException ({
queue.put (product) ;
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7.4 Producer-Consumer & FIE N ELIMEE

Producer-Consumer #3EFR “7dh ™ AYAE & FITH & & HAVACERRE S (=) ARX R E
AR, Ao RFRERIL AT B ST BN GEE gk eT DAARSAL B , i A 44 S R AR
BIRD “7ET SR E L, MR AL A SN TIEERES, ERENEESR
BCPE@T TR, MASRODXE PR R AT CARAf AT X,
IR i 74 % 25 A9 A B R O R ok U SUAS e A= 7 [T 5 A2 7 3 & #A #8 (Loose Coupling)
HIXFR. BT, H{H%ECEAE D oA=& A BRE KA 5, =T RE 3@ 8 A Z
B, WiHiHREN TSRS W ER A "B TH " bt bl 7TH%
LR RE F RN RO, LR E LR DN T AR LB RE AR, &
ERRERT, REAEMEAREEHEEINEE HRT TEERES TR BT
frffzsial, BB T Fk B A B S FHH RN . Bt WAOTRAETEMHEE &
F AL B RE 0 AH ELAS R R AR X

741 @BERE

Producer-Consumer #3rf, {H 3 # AL MRE DR T A~ & L EEE D . WETE TREAR
FHERE, EEPEGER R SRR EmMHIRE, X T ERE DK,
RS ERRAAE RN, A T EF A =& i eEeE s, &
11 ZE X P AL B 18 R AT — WAL B . WA 5 L AL T R R,

o (AP ZEY, #HARHEES (41 ArrayBlockingQueue Fil#4F 7% & FR il 1Y
LinkedBlockingQueue) {E% Channel £ 5% LB LASCBLRHIH Tt & B E ) “ 3™
BAETEHRIBCR, DA (E 17 7% 3 A0 B B4 ok IR AR R A A R A DAL ER R Dt TR — 2R
FELLGE Sl —H LB DR B, LT E LR IR T A E L ERE IR, EA
i E A PRSI R AR BIBA S0, o AR 7= o 2t £ 1 PHL 38 L B HH B A TH TR 3
“VHIR” TEAFI Ry — 7= 07 (ERPA SRR, b & B T A E P E RS
BRI

e [HWHBELEGMELEFMENS . EHEFHENS (A4 HF &R H
LinkedBlockingQueue) fE% Channel 2 52 {55 BLHL w] LA SC B i A2 7 3 FniF 9 & O 4L
BRRED . Xl A B BATHISCHLRY, BOXS [l — Al N AT U 2 A0S SR R d
WA 7T HEATRRA, AR B A R A S AL BRRE DRI BT, AniiE AL
7-4 FiR
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¥ 7-4. X F Semaphore 8 X A B4 651 i F I
/**
* 2T Semaphore M B H| HEELH.

*

* Qauthor Viscent Huang
*
* @param <P> “FEih” K
L
public class SemaphoreBasedChannel<P> implements Channel<P> {
private final BlockingQueue<P> queue;
private final Semaphore semaphore;

/**

*

* @param queue PHIFEFAF, BHE Z—ALHRPHET],

* @param flowLimit iR &%

*/

public SemaphoreBasedChannel (BlockingQueue<P> queue, int flowLimit) {
this.queue = queue;
this.semaphore = new Semaphore (flowLimit) ;

}

@Override
public P take() throws InterruptedException {
return queue.take():;

}

@Override
public void put (P product) throws InterruptedException {
semaphore.acquire () ;
try {
queue.put (product) ;
} finally {
semaphore.release () ;
}

742 TiEHiENEZ

Producer-Consumer #25X /b 1938 18 i % T LAfE FIBAZI 5k SEBL, — /> 3w LAXS B — A 8 £ 4
PAFIEBl, ARG H (REGRFER 7-1), —/~ i@l (U R —4BA%I| (ArrayBlockingQueue)
KB, XEHRE, RASNHEHTENZGEEF R P57, DL XEHEREN TIES &R
Khr ERAELZR —AAFILF, XS FEBMTES, BESOATIALIgE B BT & RS
I EM B TE S . AR — V8 E LB R 2 AL B, AP 25 7T LASE B % i e 4 2k
MGEERER 5T WD R AR A B RIBASI LB, R, &N TR E SRR A SISk
REHFA SR BYIR S

— ™ S S A5 e 2 26 A BR B S (B e 15, 24— A T B o SRR AL B e IR e R et L I BA 1 o o 7
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dn B, ERTDAGRSE N AL IE B R R R AIBA S R (AT TR, XEBRASR
BZHRESERNE, HFRBHHERESENAE. Xote TIEEHR (Work Stealing) &
HHBE. 875 B T —A LIEGRE SN A FRD,

HE 75 THGREETHRD
/**
* TYESTEE R Z%EMEH Two-phase Termination iz (B NE 5 &),

*

* @author Viscent Huang

*

*y

public class WorkStealingExample {
private final WorkStealingEnabledChannel<String> channel;
private final TerminationToken token = new TerminationToken();

public WorkStealingExample() {
int nCPU = Runtime.getRuntime () .availableProcessors/();
int consumerCount = nCPU / 2 + 1;

@SuppressWarnings ("unchecked")
BlockingDeque<String>[] managedQueues = new LinkedBlockingDeque [consumerCount];

/1 ZEEEGIX R T 24 BAFIEY] managedQueues

channel = new WorkStealingChannel<String>(managedQueues) ;

Consumer|[] consumers = new Consumer [consumerCount];

for (int 1 = 0; i < consumerCount; i++) {
managedQueues[i] = new LinkedBlockingDeque<String>():
consumers([i] = new Consumer (token, managedQueues([i]);

for (int i = 0; i < nCPU; i++) {
new Producer () .start();

for (int i = 0; i < consumerCount; i++) {

consumers [i] .start ()

}
\

public void doSomething () {

}

public static void main(String[] args) throws InterruptedException {
WorkStealingExample wse;
wse = new WorkStealingExample () ;

wse.doSomething () ;
Thread.sleep(3500);
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private class Producer extends AbstractTerminatableThread ({
private int i = 0;

@Override

protected void doRun () throws Exception {
channel.put (String.valueOf (i++));
token.reservations.incrementAndGet () ;

}

private class Consumer extends AbstractTerminatableThread ({
private final BlockingDeque<String> workQueue;

public Consumer (TerminationToken token, BlockingDeque<String> workQueue) {
super (token) ; \
this.workQueue = workQueue;

}

@Override
protected void doRun() throws Exception {

/*
* WorkStealingEnabledChannel $#[1f) take (BlockingDequepreferedQueue) /ik

* SEPLT TAEGTHUELE
L/
String product = channel.take (workQueue) ;

System.out.println ("Processing product:" + product);

7/ FEAURAT B IE SRAF e (8] i #E
try {

Thread.sleep(new Random() .nextInt (50));
} catch (InterruptedException e) {

} finally {
token.reservations.decrementAndGet () ;

}

{E 7-5 5| HAYEE O WorkStealingEnabledChannel 12 WorkStealingChannel #3543 %l 4n
1EH 7-6, [§H 7-7 fisr. 3 AbstractTerminatableThread F12¢ TerminationToken [{J{F %5 L i
B5-3 [FH 54,

## 7-6. $10 WorkStealingEnabledChannel #) /% 5%

public interface WorkStealingEnabledChannel<P> extends Channel<P> ({
P take (BlockingDeque<P> preferredQueue) throws InterruptedException;
}
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# % 7-7. % WorkStealingChannel 4§ i 55

public class WorkStealingChannel<T> implements WorkStealingEnabledChannel<T> {
/] ZEBFI

private final BlockingDeque<T>[] managedQueues;

public WorkStealingChannel (BlockingDeque<T>[] managedQueues) {
this.managedQueues = managedQueues;

}

@Override
public T take(BlockingDeque<T> preferredQueue) throws InterruptedException {

/7 ISR E MBS RE “P= "
BlockingDeque<T> targetQueue = preferredQueue;
T product = null;

// ARE IR E BIBABIBLE HL “ 7=

if (null != targetQueue) {
product = targetQueue.poll();

}

int queuelIndex = -1;
while (null == product) f{
queuelndex = (queuelndex + 1) % managedQueues.length;

targetQueue = managedQueues [queuelndex];
/7 R EMIASZE A S KA R “ BT 7=

product = targetQueue.polllLast();

if (preferredQueue == targetQueue) ({
break;
}
}
if (null == product) {

/7 BEHL “OTHC HARSZEASUM 7

queuelIndex = (int) (System.currentTimeMillis() % managedQueues.length);
targetQueue = managedQueues [queuelndex];

product = targetQueue.takelast();

System.out.println("stealed from " + queuelIndex + ":" + product);

}

return product;

}

@Override \
public void put (T product) throws InterruptedException ({
int targetIndex = (product.hashCode() % managedQueues.length);

BlockingQueue<T> targetQueue = managedQueues[targetIndex];
targetQueue.put (product) ;
}

@Override
public T take() throws InterruptedException ({
return take(null);

}
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743 ZEHELE

—/~E{&#) Producer-Consumer #3 LB % 7 LAFE— /MRS . RiZARS H#) Producer
S25ELHLAR TIEZEERE, BLAIZRSHIEIERY K& Producer £ 5% F1 Consumer £ 5
ZHFHFLIEELBEOEL, E, BRNEEEEXHAMEERAOE LT . mREELE
Consumer £ 5 1) TAEFH LN S FE Producer 25FHF “A77 1) “F&" TikbeE;
AR Se1% 1k Producer £ 538 1 TAEH L2 X Al GEE Consumer 25 EM LIEZKBLTEF
f#. HH, {21k Consumer 2 5H M TIEH R % EEEFHCHE A FLELY ™
A BRI L T O R AN R R B, FATTRTLAS B) Two-phase Termination
B (%5 5%) KM 1L Producer 3 551 TEH L&A, M3 MRS A Producer £ 5%
P LEE&BREEILZE, FEILZRS S RE Consumer 25F M TIEELR, HENRD
HERIER 5-5,

744 EMeEEAIEMA Producer-Consumer &3 5L

AFE R AL HPY Producer-Consumer #8335 B AT LA & — AN EL R — RR A9 SE B 4 % o2 LB e
X} i % & F Producer-Consumer f#3CSEEL AR 55 A K m B e e m] @K, A A% 1
{# FAFFIRAY Producer-Consumer 3, SC B & LMAX Disruptor, Fi§iES A TN 2R

7.5 Producer-Consumer 1&3\ 7] & F SEIN{CHS

JDK 1.5 5| A #J45RME %2 java.util.concurrent. ThreadPoolExecutor 7] )L % % & Producer-Consumer 4

A B A & A LBl . ThreadPoolExecutor N 44y THEPAFI N TEE X BH Y T
Producer-Consumer $53%; ) Channel 2 5% 11 Consumer £ 53 _ ifii ThreadPoolExecutor {J% /*

v fCHS N #6824 T Producer 2 53, Fl| B ThreadPoolExecutor SZ3] Producer-Consumer #5,, I/
AR ATETKLTILEHE.

1. [4%] 8/E Runnable L] (f£55), ZEBIMHYT “=&7.

2. (21 %P unfCi% i M ThreadPoolExecutor SE{f|i) submit 7558 —MES, XY T
Producer fEid & A —4 “FoM",

A 3% ThreadPoolExecutor {3t — 415 8., AI £ % Thread Pool #ix, (4 9 =),
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7.6 Java trERESEH

Java frif FEFR 92K java.io.PipedOutStream #1 java.io.PipedInputStream 31— 4~£:FELA 1/0 [y
b RS B9 —A % F8, X B, java.io.PipedOutStream. java.io.PipedInputStream 43
# %4 T Producer-Consumer # X, ) Producer £ 5 # #1 Consumer £ 5 & ., i
java.io.PipedOutStream PN #4312 oh [X NI #H 24 T Producer-Consumer $&3%;[1J Channel & 53,

7.7 FHXEREN

Producer-Consumer #3A[LAFMER AR, BIFZEXATUAEEZERXH—NL6, X
BAR——7%%,

7.7.1 Guarded Suspension &3, (£ 4 &)

Producer-Consumer 2.4, Z4BAFI ARt Producer 2 538 HI L2 2 #i PR % H BIPAFIA ik s
LBAFI Azl Consumer £ 5FHFILBESWHEHBIAFIAAZ, XFFEAIPLE 5
A28 AT LA S B Guarded Suspension #&3X,SEHE ,

7.7.2 Thread Pool t£=, (£ 9E)
Thread Pool #5541, 7] LL & {E Producer-Consumer #5210 — /> {7,

7.8 BERIR

1. Mark Grand. Patterns in Java, Volume 1: A Catalog of Reusable Design Patterns Illustrated with

UML, Second Edition.Wiley, 2002.
\

2. Brian Goetz et al.Java Concurrency In Practice.Addison Wesley,2006.

3. EHERELFREIIY B %5 FE LMAX Disruptor.https://github.com/LMAX-Exchange/disruptor.
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E8E

Active Object (EzZ3%) #H

8.1 Active Object &= &/

Active Object izt e —Fh i 4 i BRI , 3@t % J5 2L ROV (Method Invocation) 1575 1y
4T (Method Execution) 17 fi##8 (Decoupling) A4 @ &t #HEMEFS HIBEERK UL, Active
Object HARIZONZERFESHRE Y TRSHENIAR) AESHIGT (HHY
FTRPHEMEERT) 28, XA AKLT System.geOX A Hik: &P mBIEMAE g
Ja, — A TR EWRAE S BARAS . (HIkR JVM AR —E b fT T AR Ee, i T REAR 7E
ge() 75 2 VA FH AR (8] fiF 9 56 BB IR A FF a4 T R 55—k 3k . Bl 5miE, System.ge()d 4
FRGEBFTEE CHLR L GEFE main SRIRAEMNTLR), i IVM (k5 B IKGx A 3
EMI & TR TIEE &R (bR EWER) ka7, Mifis 2, System.ge(QiX/FikFifk#E
HIzhE (FLFFE LHIThRE) WO UR 5 Fidh AT H R ST EEA R R Y, Wit T &%,

TERE—H Jr 48 Active Object Bz Z Al , F A1 wT So 8] b off L OB — A 408 ActiveObject
I, XX RTE T LR HE, WA 8-1 FiR,

ActiveObject

+asyncService(param1: String): Future <String>
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asyncService 75 iR B AT H 8T E& BV £, EZLBEIB T, asyncService J5
BEWEANGRAM, XM FrRRRRER S H KA asyncService WG, HILiEMA
TR AKX s, Aifafeife TIRM 5 RS WIRA KSR E, HH—A Active Object
XA 75 ik 5 Rl Java X RIT TR RPEZE D, aniEH 8-1 FioR,

73 8-1. Active Object 7 i /A 71

ActiveObject ao=...;
Future<String> future = ao.asyncService("data");

/ /AT Ho A B A

String result = future.get();
System.out.println(result);

8.2 Active Object R\ AY2244

% Active Object B IMNRFERI 74 ikt AAM, S5EGHEMAMXHETXEER, B
R 58 5 ik 4 (SRR IERE) . & P m AR BT (i O 2 805% , SRR — R

X R R A T3 51K (Method Request) , 75 ¥ 1 R4 R & WAF A Active Object BT 44
Mg ipx. (Activation Queue) w1, FH% [ THY TIER &R AFREE LA &8 LT 3XE BT
HRL A . bR B, J5 ik iE R RO & P im iR (Client Thread) i i A Active Object
A IR TEE T T kA B, T 1 SR BT R AR VR I 5 7] A0 AR S ok i AT

MBI T F iR SHhaTio o &, e TH A,

Active Object IR F LS EFHLAT LM, HEEmE 8-2 Fr.

[ chent | b Scheduler
- frorarmtra
: A H cdspach) ]
: | R
i -, S<treate>> S
: e ActivationQueve
v Fiy \ s presto
Y. <<intorfaces>
Future
+get(): v el T gl
+setvalus: V) < Y N "

Ll

@ 8-2. Active Object VXA
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Proxy: MMM RFBRIHERED, KEEHERPTRMT.

> asyncService: i% 54 75 B 51 81 51% 5 ¥ 40 FZ ) MethodRequest 2 535 L6, H
HHIRRZ S Scheduler 2 5& L6, %5 ERREERZ—/ Future 2 5F %6, &
P RS Al LU BRI R A 75 E3 LA 5 AT 45 R .

MethodRequest: i 575 % P fCAbXF Proxy kil 54 5 iR R E A — 3%
ZHRRE THRYHENAREE Pn &SNS 5% ETXEE. BER Proxy /)
S8 T3 A AT o B T RE . HEEHERATNT.

> call: RIEHFTIE MethodRequest %WJE?@{%B’-JJ:TBUEE.W]FH Servant S5 I 4H Bz
Fii.

ActivationQueue ; £Eofi (X, fTIWah 776k i Proxy RS20 75 &k o i A B B 61 B Y
MethodRequest 55 {5, H 32 45 RIRFAT .,

» enqueue; }§ MethodRequest SE | it A28 i [X,
» dequeue; MZE[X 1 ELH —/~ MethodRequest S5,

Scheduler : £ 54 Proxy {9525 J5 & Bt € 8 4 MethodRequest 3 1 17 A K44 RILR o X
H, FHARE —E IR B NG, XL 4E SRR o [X AR ) MethodRequest S Bk T, K
T B e g AT LAMRAR SEBr B E R i€, 4n FIFO, LIFO F#R#% MethodRequest #141& #15 &,
FrEMIERE. KEEHERRRNT,

> enqueue; §35—/> MethodRequest 55|, HIFHAEALEMX ,

> dispatch: x5 EE i X B MethodRequest SE {5 #EAT4047 o

Servant: 13 Proxy FT& BRI R H LM AGLE, REEHERBERMT,

» doSomething: $h{T Proxy Fr#&8&HIFH 15 kM FIAIHES .

Future: i 57 i FIZKEL Active Object 4 5 iIBUTE R . HEBEH ERBRRNT :
> get: FKEURH HIEXMMAESHRITER.

> set: IXB A MRS HIPATE R .

Active Object 13X [ /7 41| B 4n & 8-3 Fiok.
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8-3. Active Object #EXHVE3IE

1%, FPum AR Proxy #5245 asyncService,

% 2~7 % asyncService J5# 6t Future St GIME AL G ERR A, H¥E P mixti%d
A9 F 334 MethodRequest X%, SR J5UARTGIE R MethodRequest X% 1E 4 2 ¥ Al
Scheduler {J enqueue 5, LA MethodRequest X8 7F A2k [X , Scheduler ) enqueue 75 &
£:1H H Scheduler fir#E##J ActivationQueue 3L {5l enqueue J5;, $ MethodRequest 3F 5 7F A
Fohx,

% 8 . asyncService i [a] H ff i @ fY Future SE ),
\
5 9 2. Scheduler SK{5iI5% FH & [ 1/ LIE# Lk ftiz T dispatch J5 3%,

% 10~ 12 4 . dispatch 75 #: 18 F ActivationQueue L {5 dequeue J5 #; , 3R Bl —/~ MethodRequest
*4, KI5 MethodRequest *F42 [ call J5 %,

% 13~16 % . MethodRequest X &M call 758 M 53 B Servant SEHIRIHE R 5 B
doSomething, Jf¥ Servant.doSomething 75 #: 3% [6] {5 i% & F| Future s£ ] |,
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% 17 % . MethodRequest X} % [y call J5 3% [a] ,

ER BB, 5B 1~8 HRIGITIE Active Object % Fmekfe by, X JINSREH THE
P fRHS%T Active Object B i) 74 5 ik R A Bt kX% (MethodRequest) , H-H H 77
AZ X (ActivationQueue) , X JINHEWELH TIESMRZ. B 9~17 FRZIEFTE Active
Object i TEH &b, X 2SRRI ML oh (X hi%HL MethodRequest, H&f i frifT, 5%
P THEFHIRFT. MifikIL T Active Object Xt 4h 55 19 574 75 i 1 U 1 5 AT 0 40 8

% P A% %0 Active Object H‘Jﬁﬂéﬁﬁ%ﬁ’ﬂi’iéﬂﬁ, WaTEAZESC T 20, P Future SE
Bl get 7 iRk IRE 7P HIEMHIERITE R,

L}

8.3 Active Object 13\ SEhk R IREAT

EREREE M REESER, K EEhRESIFIN AT P RERE,
BT SI AT LA B A% RIS . Bil4n, F /1 13612345678 44 [ 4 13787654321 Kk
fEl, ALK E SRS A T AL S, an 776, ifidEI KR SR,

ZERACE R R R T R EE R — /S R, AiRsdE E D RS 5 55 3 BL Y
HELSW (KS). BRI REE H R P i m e e, AN {8 /-1 K o ik 4k )28 . i
BovE et R 2 FT R B PR, BRI TER S H o K-S B rh an R BUEAE A %, wTLA%E
BEANTEAEEERHEBEFIAT, SRR ERE G, BB PIREOERHE, ¥
frEK. AHERL, BATTLLR Java B3 RFFIL APL, $FoR T REEHIXRIFFIL
PIREA P N EBIEREF. TEREIMTHEXANIEREZFRIEEFEZIENHBEE,
PABe Active Object #5E5X 4n fa] 5 BY B/ 19l 2 X 26 % &,

B, ERIMERFRIREE PR M VO X MR, TATAH R EEFROCBEM &
B (B0 Web IR 55 S0 TAERLAR) hihfT. BRAXHE S [ILBRAm R AE R K, FRIR RS
R R, JEEERS Web iR 55 &3 00 T1F& SRR F R 30 VO MilkR T RGHIEL &, X,
FEREBRIR BT . Active Object B3 w] LAFEBY A 1L BLIE R E A7 X A E 5 HIHR 2 Ak,
fror . EFHIRECRLE Web fRR 55 & 19 L& St b 72 A, WifE 55 RIhAT (48 oIl fext
RPIWE M p EHME) WL Active Object T{EH LR HATH, XA, HRGERMEL
BAEMMEAE S H KSR WO BIVAT ik 34 2 a4 T R I REATE AT, B4Rt ka8,
WNER T P R . TR, 24 AT R I B AT REIEfE# Active Object kRS 772 S+, anfE
8-4 FfiiR.
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! e Lok 45 ' [ Y-t sl | | |
Web BP B TIMBNAE| pgpin || Gamen || SERERE
SRR AL
L BlmgE A
Adtve Object T {4 AR e
it

B 8-4. RHLMEF

Kk, BrESHEKSRBMMEETRIERHEXWERF AR, BRMNTHEX
WRGE X HFER A FARXT, ML®BLIREX X EAERBI LA T Hxd, 84
T B Fe B L AT LA R E A% (402000 /) BIRAF L. #2470 1 B % A7, NHE—1
F BRI B EAF M, BEEF HoR i, fRobdei, X1 BRMABELTEE
& (40100 4) B, BENTHF GERIETHRF M, mRERIE) SEMER, A
PRUE T B R B B . B, TEIRRIABE T, I P il 5 2 — e F & 15 (R 15
(g i Bk FE ), AEAR T 1A A B i b s ] 2 9 2 SC B T SRy He A (KRS . 17 Active Object
S i Proxy 25538 AT LA BY B 18 B 2 U () 45 o

T, BAEI%FGIA AR E T T Active Object #X{E KB A7 Dh ERT Il 2 Lk PiA>
Bir. BAEFBFRGEPA NS, %Kk A ZBIHT Active Object XM F Fim LR, miF
B 8-2 Fi7R,

HE8L METARRKLEHAD L

public class MMSDeliveryServlet extends HttpServlet {
private static final long serialVersionUID = 5886933373599895099L;

@Override
public void doPost (HttpServletRequest req, HttpServletResponse resp)
throws ServletException, IOException ({
/ /%378 3K e B B AR AT R TR B
MMSDeliverRequest mmsDeliverReq = this.parseRequest (reg.getInputStream())
Recipient shortNumberRecipient = mmsDeliverReq.getRecipient();
Recipient originalNumberRecipient = null;

try {
/] BEETR S ERAKS

originalNumberRecipient = ‘convertShortNumber (shortNumberRecipient) ;
} catch (SQLException e) {

/1 B LS F O S RAE AR R R, AR R B R AF

AsyncRequestPersistence.getInstance () .store (mmsDeliverReq) ;

/1 B HAARS

resp.setStatus (202) ;
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private MMSDeliverRequest parseRequest (InputStream reqgInputStream) {
MMSDeliverRequest mmsDeliverReq = new MMSDeliverRequest () ;
/ 1B AR ARHD

return mmsDeliverReq;

}

private Recipient convertShortNumber (Recipient shortNumberRecipient)
throws SQLException {
Recipient recipent = null;

/ /B R F AR

return recipent;

T 8-2 iy doPost 7 i 76 MU B 45 Sk Mesck R vk % A O MOHR BE R S L A 2 VA
AsyncRequestPersistence 35 [y store H ki kR M HE FTRIEREEBEMWEF., X B,
AsyncRequestPersistence K215 FRIERZFA DL, BHYT Active Object Kz fy
Proxy 25% . REFROIW LWL —NH LHEE, (HAER 82 /TR,
AsyncRequestPersistence ﬁéﬁﬁ@}ﬁﬁﬁﬁ@?ﬁ/ﬁﬂf?&g%%lﬂilﬁl@ XA B h £ AR R 2 (] i
Wi EHE#E AsyncRequestPersistence 2527 5,

AsyncRequestPersistence 2§ i £t 50 40 ¥ 8-3 f,

7% 8-3. AsyncRequestPersistence % i 4%

/ /XMt ActiveObject.Proxy
public class AsyncRequestPersistence implements RequestPersistence {
private static final long ONE_MINUTE_ IN_SECONDS = 60;
private final Logger logger;
private final AtomicLong taskTimeConsumedPerInterval = new AtomicLong(0);
private final AtomicInteger requestSubmittedPerIterval = new AtomicInteger (0);

//HER A ActiveObject.Servant
private final DiskbasedRequestPersistence delegate = new
DiskbasedRequestPersistence () ;

/ /18350 f1f8: ActiveObject.Scheduler
private final ThreadPoolExecutor scheduler;

/ /A FR4F AsyncRequestPersistence HIME—SEH
private static class InstanceHolder {
final static RequestPersistence INSTANCE = new AsyncRequestPersistence();

}
/1R 8%

private AsyncRequestPersistence () {
logger = Logger.getLogger (AsyncRequestPersistence.class);
scheduler = new ThreadPoolExecutor(l, 3, 60 * ONE_MINUTE_IN_ SECONDS,
TimeUnit.SECONDS,
/ /At ActiveObject.ActivationQueue
new ArrayBlockingQueue<Runnable> (200), new ThreadFactory() {
@Override
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public Thread newThread (Runnable r) {

Thread t;
t = new Thread(r, "AsyncRequestPersistence");

return t;

1)

scheduler

.setRejectedExecutionHandler (new ThreadPoolExecutor.CallerRunsPolicy());

// JashAFI i e R AR S
Timer monitorTimer = new Timer (true);
monitorTimer.scheduleAtFixedRate (new TimerTask() {

@Override
public void run() {
if (logger.isInfoEnabled()) {

logger.info("task count:" + requestSubmittedPerIterval
+ ",Queue size:" + scheduler.getQueue().size()
+ ",taskTimeConsumedPerInterval:"
+ taskTimeConsumedPerInterval.get() + " ms");

}

taskTimeConsumedPerInterval.set (0);
requestSubmittedPerIterval.set (0);

}
}, 0, ONE_MINUTE_IN SECONDS * 1000);

}

/ /3B AsyncRequestPersistence fIME—LH
public static RequestPersistence getInstance() {
return InstanceHolder.INSTANCE;

1

@Override
public void store(final MMSDeliverRequest request) {
/*
* Xt store HEMBHE M MethodRequest 3R, HEAEMNEX.
*f

/ /18X Fif: ActiveObject.MethodRequest
Callable<Boolean> methodRequest = new Callable<Boolean>() {
@Override \
public Boolean call() throws Exception {
long start = System.currentTimeMillis():
try |
delegate.store (request) ;
} finally {
taskTimeConsumedPerInterval.addAndGet (
System.currentTimeMillis ()- start):;

}

return Boolean.TRUE;
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bi

scheduler.submit (methodRequest) ;

requestSubmittedPerIterval.incrementAndGet () ;

AsyncRequestPersistence 2 SEEL 4% 1 RequestPersistence & X T Active Object X #M &)
SETiih: store Jjik, HTAROIAROERZAMER, SO BEABEIE, KGN
5 8-4 fi7R,

7 # 8-4. RequestPersistence 4% 7 i} \

public interface RequestPersistence {

void store (MMSDeliverRequest request);
}
AsyncRequestPersistence 2 [ 2 {4125 & scheduler #H24F Active Object f5 3, H ) Scheduler £ 5
2L, X BRETHEBEME M 7 JDK1.5 5] AfY Executor Framework H1[fJ ThreadPoolExecutor,
1{£ ThreadPoolExecutor sz Hl{bit, HAERME 5 I~Z=% (BlockingQueue<Runnable>
workQueue) Ffi1f8E T —/AFA AR PHLZEBAF]: new ArrayBlockingQueue<Runnable>(200), i%PA
FIHH 24T Active Object $55X, H1 ) ActivationQueue Z: 5 & 5L,

AsyncRequestPersistence 2[4 52 {545 & delegate 124 T Active Object #X, R Y Servant & 5%
L,

AsyncRequestPersistence 21} store J5 7 Fll i & 4 2 4= ik — /> java.util.concurrent.Callable SE {3l
methodRequest, 1% 3EFl#H24 T Active Object {5, /1) MethodRequest 22 5 2, FFH #H
(Closure), iZSEBlEr%E T store JHkIAMAM E T XER (BAERHASE. PR B
MIEE(S B) . AsyncRequestPersistence 21 store J5 ki@ L scheduler () submit 5%,
J% methodRequest j% A ThreadPoolExecutor Ff#E4r <% o X, (PELZEPRNS) ., BALIHLIR,
ThreadPoolExecutor #& Scheduler & 5#{)—/ “Ui{l)” £, ThreadPoolExecutor [} submit
75 t:AR%T- Scheduler [ enqueue 5, 1% i H T4%44 MethodRequest # %, UK HGF AL
MR, 24 ThreadPoolExecutor 4 if {f Fil £k Fe Kot /N T HAZ O R e &by, submit 75 i fir
WCHIAE 55 & BB MR O A2 47, 24 ThreadPoolExecutor 4 fif { Fi A £ P 5 ok T HoA%
SRR HH, submit Kk BERMNESASUEAREH R ENS b, i,
ThreadPoolExecutor FiX Fi{E 55 Ao BRMLH, FEALIRFFA 1A & HAE Scheduler HYSEHL,

methodRequest [ call 75 #4518 FH delegate [ store J5 i 3K B 1E SEELIE R EAF I RE . delegate 5L
il xf B 92 DiskbasedRequestPersistence /& if=R{H & FREME IE LI . HARDnE
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8-5 Fi7m o

% % 8-5. DiskbasedRequestPersistence ¥ #% /% 25

public class DiskbasedRequestPersistence implements RequestPersistence {
/1 SRBEAT SO IAFAil i 1R
private final SectionBasedDiskStorage storage = new SectionBasedDiskStorage();
private final Logger logger = Logger.getLogger (

DiskbasedRequestPersistence.class);

@Override
public void store (MMSDeliverRequest request) {

/1 HIEGAF I 4

String[] fileNameParts = storage.apply4Filename (request);

File file = new File(fileNameParts[0]);

try |
ObjectOutputStream objOut = new ObjectOutputStream(new

FileOutputStream(file));
try {

objOut.writeObject (request) ;
} finally {

objOut.close();
}

} catch (FileNotFoundException e) {
storage.decrementSectionFileCount (fileNameParts[1]);
logger.error ("Failed to store request", e);

} catch (IOException e) {
storage.decrementSectionFileCount (fileNameParts[1]);
logger.error ("Failed to store request", e):

}

class SectionBasedDiskStorage {

private Deque<String> sectionNames = new LinkedList<String>();

/*

* Key->value: fEfilfiT HRH&->T HI MR HEES

*/ .

private Map<String, AtomicInteger> sectionFileCountMap

= new HashMap<String, AtomicInteger>();

private int maxFilesPerSection = 2000;

private int maxSectionCount = 100;
private String storageBaseDir = System.getProperty("user.dir") + "/vpn";

private final Object sectionLock = new Object();

public Stringl] apply4Filéname(MMSDeliverRequest request) {

String sectionName;

int iFileCount;

boolean needZRemoveSection, = false;

String[] fileName = new String[2];

synchronized (sectionLock) {
//RECSFTRAE T H R 4
sectionName = this.getSectionName();
AtomicInteger fileCount;
fileCount = sectionFileCountMap.get (sectionName) ;
iFileCount = fileCount.get();
/ /S HTAEE T H SO

if (iFileCount >= maxFilesPerSection) {
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if (sectionNames.size () >= maxSectionCount) ({
need2RemoveSection = true;

}

/ /BT A T H %

sectionName = this.makeNewSectionDir();

fileCount = sectionFileCountMap.get (sectionName) ;

}
iFileCount = fileCount.addAndGet (1)

}

fileName[0] = storageBaseDir + "/" + sectionName + "/"
+ new DecimalFormat ("0000").format (iFileCount) + "-"
+ request.getTimeStamp() .getTime () / 1000 + "-"
+ request.getExpiry () \
+ " .S rq";

fileName[l] = sectionName;

if (need2RemoveSection) {
/MR BERFETHR
String oldestSectionName = sectionNames.removeFirst():;
this.removeSection (oldestSectionName) ;

}

return fileName;

}

public void decrementSectionFileCount (String sectionName) {
AtomicInteger fileCount = sectionFileCountMap.get (sectionName) ;
if (null != fileCount) {
fileCount.decrementAndGet () ;
}
}

private boolean removeSection(String sectionName) {
boolean result = true;
File dir = new File(storageBaseDir + "/" + sectionName);
for (File file : dir.listFiles()) {
result = result && file.delete():;
}
result = result && dir.delete();
return result;

}

private String getSectionName () {
String sectionName;

if (sectionNames.isEmpty()) {
sectionName = this.makeNewSectionDir():;

} else {
sectionName = sectionNames.getLast():;
}

return sectionName;

}

private String makeNewSectionDir () {
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String sectionName;
SimpleDateFormat sdf = new SimpleDateFormat ("MMddHHmmss") ;
sectionName = sdf.format (new Date());
File dir = new File(storageBaseDir + "/" + sectionName);
if (dir.mkdir()) {

sectionNames.addLast (sectionName) ;

sectionFileCountMap.put (sectionName, new AtomicInteger (0));
} else {

throw new RuntimeException ("Cannot create section dir "™ +

sectionName) ;

}

return sectionName;

}

methodRequest [ call 75 72 {918 F 3 12 i & 12 {7 7E ThreadPoolExecutor Fr 44 #) T {E& £ F2
#I, XELORIE T store LM% FunFI B ERIATH &2 SIS T EAR R LESR: RFET
e SR S ST AR T oK 1 B 22 77 , ThreadPool Executor B4k 4710 T 1k & B 1 50K 1 R IH B 7
P B AL S o

DiskbasedRequestPersistence 2 [fJ store J5 #: #1 i Fl 9 SectionBasedDiskStorage 2 [
apply4Filename 7@ & T — S L LR PIEHIAL (L4 8-5), xfoizdhlhTREHE
f£ DiskbasedRequestPersistence fIN Ay, ¥ TFiZE 2R EER T LAY, Hik,
AsyncRequestPersistence {7 P fC RS JC 2B 1Z4070, XAEBL T Active Object A % H &
PAREEL L DEZ

8.4 Active Object =R EIITMN SLINE =

Active Object BAE T ¥ 5 ZMAM SHhiTo &, KA THIRE. AR TREHEE, N
M e RERIE K,

Active Object BT A ML & EFTLIMHES (MethodRequest) iyt (HASH %) A
FE95 74,17 9084 (Execution Policy) 2y . £.95 H 017 R e B4 Scheduler (935313 2 A,
BB SME R 1, — BEEED LRI, MTRE T REABA .
95 b1 M T A RO T — S,

o RAM AN EMITIES , fn FIFO, LIFO, F# TS+ B &S BT ENRER?
o Z/UMES AL A IT?
o Z/UAES AT LABEHEBN F AT 2
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o MRAES M T RIS HRBAEL, BLITOBAS 55 ik o 1 D Wk b, B2 R P iZ an el
o s ?

o (EFATHI, PITIETHERITHILERR(E?

XER A, S RIATIRF AT CAFIAE 55 O8RS L A5 ], T AR Sk el w] LASR H £ 22
ERITESE.

LR, LR BRREE Y, Active Object X KIR L WEMA KA. %BXM
25%8 6 2%, ALALBBLEE TAAhE AR MethodRequest X5 H A B,
MethodRequest X R HUF57) (i HZ M), MethodRequest X % iz fTiH B AIZE LT XY
%, XERCEERA S A A AR . Bk, Active Object #5&E & T4 i — A ELEGE
MRS (Anis R VO #BIEMMES ) . FHES B RERMATIEST 28, LA A 2 B0 F F it
[]8

EARANSERREY, HIEWAERHNLARGAETRR, KhXornE5F5RKTT
PAFIF JDK § S AT LI, LAY A mSmt iR, 40k 8-1 Fow,

7* 8-1. {FF JOK MBEAILH Active Object N—&5 5F

B5HZM AT A& R B9 JDK 3 % &
Java Executor Framework ¥ #j java.util. ExecutorService 4& o Ff & L #
Scheduler concurrent.ExecutorService 4% o #)48 % 3 2 | submit(Callable<T> task) 7 ix 48 % T

%, 4w java.util.concurrent. ThreadPool Executor | B 8-2 ¥ &) enqueue 7 i

% Scheduler & A java.util. concurrent.
ThreadPoolExecutor, M| java.util.concurrent.
ActivationQueue java.util.concurrent.LinkedBlockingQueue LinkedBlocking Queue % 5] 4 %
ThreadPool Executor #i& 2 &) &t
ABpeT

Callable 4% o rt#2 Runnable 4% o &)
Wt e F e & L call 5 ik AT A & 4L
MethodRequest java.util.concurrent.Callable 4% o 69 =L £ | & T A& @158 % Future 4],
WA Callable 42 o t) B & K AA
Pp=T

ExecutorService & o Ff & L #

Future java.util.concurrent.Future submit(Callable<T> task) 7 ik &y 14 &

1 £ A 31 & java.util.concurrent. Future
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8.4.1 $HIRIEE

HAR PR — MES MR R A R A (R 55 AALEE . A MethodRequest S5l AT LA 1k
—ME% . W4, Scheduler FySLHLAAEI ST MethodRequest i 75 32 1 B 8L IR P B . & JDK
FELR IS (40 ThreadPoolExecutor) 3£ s2EY Scheduler f— A~ Ab gk 2 X Se R AT GECL 2 LB
THIRRE ., MR 45 S %HL Scheduler, F#/4- Active Object T{EH LB E —HhiT
FiAES, WEHEEFENEELEN un HEMRHLCE, WRASEASDAHIESHITRHEE]
—EiEfTi R E T FEEANERE L, WiEE 8-6 FRr REIRED,

3 8-6. B T3HF EI Scheduler #5442 Fa & 7 44X 5L

public class CustomScheduler implements Runnable {
private LinkedBlockingQueue<Runnable> activationQueue = new
LinkedBlockingQueue<Runnable> () ;

@Override
public void run() {
dispatch();

}

public <T> Future<T> enqueue (Callable<T> methodRequest) {
final FutureTask<T> task = new FutureTask<T>(methodRequest) {

@Override
public void run() {
try {
super.run();
/ARIRFTA TR X R, BRI FIE AT R S BULFTEEM R E 4 L.
} catch (Throwable t) {
this.setException (t);
}

}:

try {
activationQueue.put (task);
} catch (InterruptedException e) {
Thread.currentThread() .interrupt () ;
}
return task; \

}

public void dispatch() {
while (true) {
Runnable methodRequest;
try {
methodRequest = activationQueue.take();

/ 1 BIEAFME S BT RIS BUR B 2L ARISTE run ik
methodRequest.run();
} catch (InterruptedException e) {

/1 ReBZSRHE
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}

8.4.2 HZHXIEHE

#nff ActivationQueue & A5 S 4% it X, MIRTER o X 1 24 Ay A/ Nk AT W To e R X T3 40 2 Ml
RoERAAREL. NI AERE, KEZ00EAY THER X ARMEIE (A5
{&). fniE g 8-3 sy fCed, Bl E i 55 & ¢ b R Fl ThreadPoolExecutor ) getQueue
A EE A/ NETRE. 488, EREZhR MR, SERAFERBME, FRiE
W D rh T R A B R,

8.4.3 fEMXIAFNALIERER

2 4F 55 MR A H H A TAE S HOBAT I, b X AT RE B W BUE R . XM IR R ES &
P4, Tt 2 A %5 DA FIH IDK BLA 2k LB Scheduler, 4% i X il 7 (£ 55
BREM, BNFE-ANLHEHERHTRERMBANMESSKAH “HEHERX". HER
ThreadPoolExecutor # S8l Scheduler /M 4F4L, & B ELRME T LA 0 X B Fn b H K rg iy
LOARED, AR ATCAESIRM., wig e 8-3 s, AEEEHPRITESR THEES
HIHR 23S 5 AR R P AT HE A Ha O AE 55 1 D R B S .

java.util.concurrent.RejectedExecutionHandler % [ /& ThreadPoolExecutor %}£& it [X_ 1 1 4b #E 5
WEHIFhE , JDK 4R A Btk e Bl 2K ansk 8-2 B,

® 8-2. JDK RABVE P X IBFLERIBLH X

ISUE VS i SEER A AL FE SR
ThreadPoolExecutor. AbortPolicy AW RF
ThreadPoolExecutor.DiscardPolicy FHLGMAELAES (PR BETREF)
) ) WEARTRENESEHF, REETHZRBAK
ThreadPoolExecutor.DiscardOldestPolicy
B 48 094 #
ThreadPoolExecutor.CallerRunsPolicy Bt F R X5 BAL T BATMAEL LS

244k, ¥+ ThreadPoolExecutor [fi & , 2 TEBAFIIHE A — E st Bk HEFIR AN ES S HEL,
YH BRI A/NKTHZOERL /N, TIERFIHEIER T, FiERMESS MR
BRODERZIMIFIEREIT, B8 TEZESEEAIRAEBEN, FHRAHWESA
SWiiEs,
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8.4.4 Scheduler = T{EHZ&IEE

405t Scheduler 3 ffl % 4 T % £ 2 (4n3% Fl ThreadPoolExecutor ix £ H £k it ) R ATIES
N FTRET EEH 2 IR LA ) %R . 15 3 8-3 MR AS st & BL#{# il T ThreadPoolExecutor
LA ThEE, FERMAfLcpintdids E HAESRME 3, 4 2% ( long keepAliveTime,
TimeUnit unit), 4 iff ThreadPoolExecutor ¥t F#.0 TIEZELKBRLUIIILR, HEL2EW TR
ERFIE], WA,

8.5 Active Object #2 IR & F SCI AL

RAEFIF IDK BB 2 AT LARR A Hb 181 & Active Object B A SCHL, (B R FEEMEHER
[l T {E M Active Object #X., MIFE—-EEFITEMARRD, LATL)%%R0 A fa] Fo £
SN 5, T B . {5 8 8-7 JRon T — Bt T Java gh & AR AY AT & 1Y Active Object 3K Proxy
2 5% LAKY,

% 8-7. TH A Active Object B X Proxy £ 5 & %

/**

* Active Object 3 Proxy 5% Mal & L.
* M. ActiveObject.Proxy

* @author Viscent Huang

*/

public abstract class ActiveObjectProxy {

private static class DispatchInvocationHandler implements InvocationHandler {
private final Object delegate;
private final ExecutorService scheduler;

public DispatchInvocationHandler (Object delegate,
ExecutorService executorService) {
this.delegate = delegate;
this.scheduler = executorService;

}

private String makeDelegateMethodName (final Method method,
final Object[] arg) |
String name = methoh.getName();
name = "do" + Character.toUpperCase (name.charAt (0))
+ name.substring(1l);

return name;

1

@Override
public Object invoke(final Object proxy, final Method method,
final Object[] args) throws Throwable ({

Object returnValue = null;
final Object delegate = this.delegate;
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final Method delegateMethod;

/ /I RFEEE WA TR RS R, WA R BN K doxxx J7ik
if (Future.class.isAssignableFrom(method.getReturnType())) {
delegateMethod = delegate.getClass () .getMethod (
makeDelegateMethodName (method, args),
method.getParameterTypes());

final ExecutorService scheduler = this.scheduler;

Callable<Object> methodRequest = new Callable<Object>() {
@Override i
public Object call() throws Exception {
Object rv = null;

try { \
rv = delegateMethod. invoke (delegate, args);
} catch (IllegalArgumentException e) {
throw new Exception(e);
} catch (IllegalAccessException e) {
throw new Exception(e);
} catch (InvocationTargetException e) ({
throw new Exception(e);
}
return rv;
}
}i
Future<Object> future = scheduler.submit (methodRequest) ;
returnValue = future;

} else {

[ /E LB R RS %, WEERER

delegateMethod = delegate.getClass()
.getMethod (method.getName () ,method.getParameterTypes());

returnValue = delegateMethod.invoke (delegate, args);
}

return returnValue;
}

/**
* ER—ANEIIEEBEOMN Active Object proxy Jfi.
* Xt interf BT LR A EN RS KR servant AN doxxx Ak,
* @param interf ELHUM Active Object £M
* @param servant Active Object M Servant &5 56|
* @param scheduler Active Object ff]l Scheduler £ 5% 34
* @return Active Object ff] Proxy 25 %LH
®:
public static <T> T newlInstance (Class<T> interf, Object servant,
ExecutorService scheduler) ({
@SuppressWarnings ("unchecked")
T £ = (T) Proxy.newProxylInstance (interf.getClassLoader (),

new Class([] { interf }, new DispatchInvocationHandler (servant,
scheduler)) ;
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return £;

}

EHe 8-7 WD seEl 7 o] & Iy Active Object Fiz\[J Proxy £ 5# ActiveObjectProxy,
ActiveObjectProxy i it {f H] Java Zh&CH, 2 lifs e 0 AR %, AHZRBEX R
S F5 ik (AR | 255 4 java.util.concurrent.Future {975 ;) RYIH & # ActiveObjectProxy
S23 InvocationHandler (DispatchlnvocationHandler) 24, Jf4% % %5 ActiveObjectProxy fJ
newlnstance 75 ik #5 & 1Y Servant AbFE

{# il ActiveObjectProxy 28l Active Object £3%., I H IS RFEZEHH ActiveObjectProxy HY
#4277 % newlnstance B w[ . Jz FfXFS 18 A newlnstance 75 i FF B E LA T 2%

1) 8% Active Object B IMRFEAIEED , ZEOIELE 1 M SHIEA.

2) % Active Object A XD RFEATHE QAILBLK, ZRMKBIEAE 2 M SHBIEA.
3) #§E—A> java.util.concurrent.ExecutorService L5, iZSEFIEASE 3 MESHEA.
i #. 8-8 P s A ARG JR T il i ActiveObjectProxy HRii SKHL Active Object #5X.,

o8-8, AT AN API Beik 95 3L Active Object 4 X,

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

SampleActiveObject sao = ActiveObjectProxy.newInstance (
SampleActiveObject.class, new SampleActiveObjectImpl(),
Executors.newCachedThreadPool () ) ;

Future<String> ft = sao.process("Something", 1);

Thread.sleep (50):

System.out.println(ft.get());

8.6 Java FrfEREESEA)

2 java.util.concurrent. ThreadPoolExecutor o] LA A& Active Object &\ H)—/~8 FHLE,
ThreadPoolExecutor H B #24 T Active Object &3y Proxy #F1 Scheduler £ 5 5L,
ThreadPoolExecutor ] submit 75 4024 T Active Object A M INEBRIWFE L Hik., ZH RN
ME—Z: % (java.util.concurrent.Callable #¢# java.lang.Runnable) ®JLAFE{ER MethodRequest
25F %M. %5 EMRE(E (javautil.concurrent.Future) #H24 T Future Z5F L6,
ThreadPoolExecutor {4418 7 i: 1 FE 2 (% A 1Y BlockingQueue SE{#|#H24 T ActivationQueue 2
53& %6,
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8.7 TR

8.7.1 Promise t&=, (¥ 6 &)

Active Object 7Y Proxy 2 5% 4024 T Promise 3, #1 {1y Promisor £ 53 , H asyncService
S5 75 B3R [ B 2 & Future 4524 F Promise &3 (1) Promise £ 5%,

8.7.2 Producer-Consumer &% (27%)

¥k L&, Active Object #; a] LA F {E Producer-Consumer &KB’-}-—’F;E@I]; Active Object {&
A Proxy 25#7[LLF K Producer-Consumer #RAH [ Producer £5F, & “H=" 7T
MethodRequest £ 5&ixf “P 57 ; Scheduler 5% "L % % Producer-Consumer 3%/ ff
Consumer £ 53, ‘& “{Hk” T Proxy 25EFFF “4 7" #J MethodRequest,

8.8 &E%EIR
1. #EXEHF Active Object #5517 4% http://en.wikipedia.org/wiki/Active_object.
2. Douglas C. Schmidt %} Active Object # R E X .http://www.laputan.org/pub/sag/act-obj.pdf.

3. Schmidt, Douglas et al. Pattern-Oriented Software Architecture, Volume 2: Patterns for
Concurrent and Networked Objects. Wiley, 2000.

4 . Java theory and practice: Decorating with dynamic proxies. http://www.ibm.com/

developerworks/java/library/j-jtp08305/index.html.
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EOE

Thread Pool (£7#8it) #zt

9.1 Thread Pool #3 &1}y

— ARG TR EEEMNES TS, S —MIEHAROTR. SBAUEHR
PATHE 55 I 75 S 1HHE CPU I R RN A7 55 3 IR, 2Rt 4 (Thread SCf5il) A B UL K S B 5 Y
Atk (Call Stack) L JANAFE, JFH. Java i Gk — AR E TVM 2 QIR AH B0
M T 16 EALRIER G A b e (Native Thread), ik, ABAHE B —MES R
SRELUMLHE TS, @FE-FEEM ALK, BE LN —fEEEE R —E%
BMSE, AXESBEEPITANENES ., BREEW Web IR5 & mhe X F .
{fil4n, Tomcat fif 55 28 5 Ml — & B R AL ] T AL B HEWC BT IE R .

Thread Pool BExUHY .0 AR (E FIBAFIX FR LB ME ST 7, HEM —EBENTIER
SR L WPAS R I 5 AT AT .

Thread Pool £ 2HYI A Ji A& {5 FiI A% 3 A PR AR 98 15 25 AL BRI M TEBRAOAE 55 . X AFEE— MR
HITRE, BAREREE AN, (BIREEAATRER Kk —#tF At in— A IRS R. MK, ]k
% RANBOERIBL %, Rﬂiii’f)il?ﬁiﬂzﬁﬂmﬁﬂ%, kg5 RATELART R, EBAL, RS
T2 IR '

JDK 1.5 5| A {945/ 2% java.util.concurrent. ThreadPoolExecutor 5t /& Thread Pool £ H—4~
LB, % #E anf Xt ThreadPoolExecutor £ ff T i, WA WhAKEE [R5 A % , 238 , (£ ] Thread Pool
FERA U AL 25 { ] ThreadPoolExecutor $2 ity H AP AR AW 8, M EEA A4 KE
FERHEEE.



9.2 Thread Pool &3 F92244

Thread Pool XM FES25FHLLF LA, HAEmE 9-1 Fiw,

ThreadPool WorkQueue
Client
+submit(task: Runnable) +enqueue()
+shutdown() +dequeve()
{
E<<aeaa>> .
: \
b, e v WorkerThread
Promise
+run()
+getResult() #runTask{task: Runnable)
+setResult() e

9-1. Thread Pool 2\ #I2£E

e ThreadPool: fFIEIFFFMEES AR TIEERBAAEGRNERE, EFEHERR
AT,

> submit: T —NMES, & HwABIERIZY ERERBIRE—MES.
> shutdown: 3¢k R 3 SME BERIAR 55 .
o Promise: "] fELLIREUAH LSS PATEE BRIV ER X R, HEEHHERAFTNT,
> getResult: TRIRAHF(ES BIATE R .
> setResult: i B AHMESHIHATE R,
o WorkQueue: T{ERAFI, SKBUEFMWEF. HEEHERRFTUMT.
> enqueue: I{EHTEABNG,
> dequeue: MEAFHEUH—ES .
e WorkerThread: Tt ESHATII TIEE &R, HEBHIERRRUWT.
> run: E— ML EBAFI b BUHAES AT .
> runTask: $ATHERIES.

114 | Java ZL&RERIKED (RITHEXR)




% P ARG ) S M 3 28 AE 55 /O P 51| B an ] 9-2 B

9-2. BFIRABRZESNEIIE

B 1% FPu R ThreadPool £ 5% 5L (il submit %5 iR %8 —MMES .

2, 34, submit }57iH A WorkQueue 225 9:(5iY) enqueue Fi3eRHTE452RAT .

¥4, 5%, submit 5OV S YHTES AR Promise 22 55550, HoBrEAE AR BI{EIRE,
KRB ITIES I 7 B mE 9-3 ik,

i I —

: 1 hunl) 5
[loop ] 2 deaueue() It
PR ;
3 T :
4t nnTask) ;

i \ LEER

[loop 1 6 : dequeue()
' U ______________ Ty | BETes0

9-3. LKIBHNITESNFIE
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1% EATIEESRFGET, 5 un ik IVM IR,

F2~4 L X LA B run J5 75T RIEER 08 90 T 5 1N TAEBA S eh U — AN S5 3047
£ LRSI I A S, WYHT TR s, AE TIERSIhARES.

£S5F: Kb TIEELBIF ST, MMLRER run 53 IVM I,
Fo~8F: RUT LRYE 2~4 %, Hib TIrEE LRI TR RS AT

9.3 Thread Pool 3\ Sck Z GI#ET

KRG P AT — 2R B AR AT 2R A — AN R IERD . SRS 2 — SRR, Hix
F YR 55 25 i AR AL Bl R 5 Rk 4 P

ke 55 v AR BG SEBL A 15 % Th E 75 22 TR T G fth R 542 41619 Web JIR 55 (Web Service), Mi%it L
&, BA1A 2 — 4% SmsVerficationCodeSender fy 3 1 3t 36 IE R Y A= ORI RLAE (51O T %
XHE, RGAE KR UERD A (5 I R % 228 F SmsVerficationCodeSender 55 {51l )48 B 75 i Bl o]
% EF| SmsVerficationCodeSender [ FimfRiD (HNiZZGHER LR IFMEEMRLY) &
BATTEARSS B A TE RO B b 1, Bl 1A A S KX e UE D A A5 I BT 5l 4% 1/0 X FhAR
&AW AR 55 25 5 R AL PR SR R P AT Ho 48 1 (kS b7 Hofhi ok ). Bk,
SmsVerficationCodeSender 75 %Rl %[ 1) TIEF LR ARPIEMMEN XX, B, HES
REHIH AR, BREAXBIEGEGEED—NL0 TIESSREA LT T i),

iX B , Thread Pool #5Xgk 7 LAJR b3 ATAT LA GBI — N EE TA TEZERRL&RL,
AHETRE T REIEMDEER SO0 — NS, RS X/ SR IT. dTE
BRI RS XA RIERTBNZE [, (R UERD A 15 % % W PR 48 A 2 00 76 2 R X TR IE
ARy Ak S B, D AnTE & 9-1 Fion.

HE 9l BiEmERETARD

public class SmsVerficationCodeSender {
private static final ExecutorService EXECUTOR = new ThreadPoolExecutor (1,
Runtime.getRuntime () .availableProcessors(), 60, TimeUnit.SECONDS,
new SynchronousQueue<Runnable> (), new ThreadFactory() {
@Override
public Thread newThread (Runnable r) {
Thread t = new Thread(r, "VerfCodeSender");
t.setDaemon (true) ;
return t;

}

},» new ThreadPoolExecutor.DiscardPolicy());

/*t
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* ARG T AURE RS AT (5 B R E K FHLS 5.

* @param msisdn F{EEUCT 5.
%/
public void sendVerificationSms(final String msisdn) {
Runnable task = new Runnable() {
@Override
public void run() {

/ 1 HE R BEA LSRR

int verificationCode = ThreadSpecificSecureRandom.INSTANCE
.nextInt (999999) ;

DecimalFormat df = new DecimalFormat ("000000");

String txtVerCode = df.format (verificationCode) ;

/ / RIERAERS 5 (S
sendSms (msisdn, txtVerCode):;
bi
EXECUTOR. submit (task) ;
}
private void sendSms (String msisdn, String verificationCode) {

System.out.println("Sending verification code " + verificationCode + " to "
+ msisdn);

/1 WAL

}

&% 9-1 Ay SmsVerficationCodeSender [ sendVerificationSms 75 & # 1 FifT & 61—/~

B W UERD A= RN SE UERD 25K X W AN B VERYE %5 (Runnable SEf) , %S IR A LB K
5| EXECUTOR # 17, 1

&% 9-1 Fr5| IRy ThreadSpecificSecureRandom {# il T Thread Specific Storage iz, (&R
F10EE), HFEMSIFER 10-2,

9.4 Thread Pool R I ELE =

Thread Pool #i30illid & il — @ B &M TIEE SBEERIT AW B ZMES, HTHTEEXR/
A5 BRI 5 Bt B, Thread Pool 3308 AT LA K LA F4F4L

o IHLIECIRMITH, REMAMN., OIEERMFHREASDEREYRA S LRI AR
TR, WEFEARKET IVM 2SR ERENARESE. Hik, ZE6
BR—A it # k. Thread Pool #ixUill id $05E B — o SRR E B IR R AIES AT LA
SEENBEPAT A S LAER SR AR, Mifitdm T, 5%, dTF—4ATEF
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KB LAAZAMES MRS, WL OE TR & LR T 8 P W 2 AT R BT A R 55 o
ALY ERIATHIES L, B 2 5 Q- IF kb W] . 3t B 41K o

o HETIELELEGARMEE., SRbAG R 7 TIEESRIE RS,
BAE (T G T # 262 Gl £ /0 TARE B UL R rT IR 5 5% T VF 5 £ fd . iX #43 Thread
Pool #3XIH& P FOBDAE R 75 200 O 55 A 28 B AR BREE R, il A %0 T AR & £
BRI A G R, mERNAFTREEAERL, B2 AR b RS iR 282 ith 55 i
i shutdown J5 #: B 7w,

o HIHERKIZANTIEY, JVM BYSE A OV o 2 B A R Y JF4Y . Thread Pool
R AE P 138k S 1 50 b O e TR e, &lﬂtﬁﬁiT?ﬁgﬂt%ﬁﬁﬂﬁimﬁiﬁ PNl
WD T AT .

SARPEARFNE ] Thread Pool # A x4, {HAESEH ] Thread Pool BEUANS K bb#k %
AR F ), 1T f7558L Thread Pool BiALLE % 5 th i, JfH. Java | JDK 1.5 FF4RE2
$2it T ThreadPoolExecutor iX 1~k feith St 2, Kk, FlBA1i+1EAIA S Thread Pool
H K A IXUBG: 7] R T 4 4 T ThreadPoolExecutor ix 4~ 2% fith SCEL 11 .

9.4.1 T1EBNFIHIIEE

TARBAZIE & AT LAE A7 FFBAF1] (Bounded Queue), JES+FA%1 (Unbound Queue) F1H #5 H2PA
% (SynchronousQueue) 2 [i]iE$E,

LATEHBAFI (#n LinkedBlockingQueue) £ 24 TAEBAFI, &SR T1EBAFI 4 B H-AS PR & Fe it o
FrEB TS R, (E T ERR S b 92 Br m] 2 9 0 £F 55 BOR P 45 55 A S x4 I A0 5 T 4
Blo Biltn, Sfeibi® D /e O g i 2 A2 it f 2 M FE 55 4 & (Runnable) FI i [A] i €1
B TIZESHRIES IR R, fix e s g5 R NFEREEKR. XH—
%, A TAEBASI X RERYAE 55 0 ROk K %, X ST 55 X R BRI & ok ek %
(ﬁ‘iﬂﬁ%ﬁﬁkﬁmﬁtﬁ, DRI 7 L PO A 228 () S RE BB R ) o BRI DL T, X b

BREFE IVM NAFGEH , TSN 13X/ Java BRTRRFF, 1 AS (X 00 (6 XS R it A x4
%1 Hik, TH TSI RESF BRI ATRE , & A 1EAES5 o5 I PN A7 22 ] LA B 1 7 5k
R LR D HING UL T E .

R0 R PR 0 S5 T B LRI T AEBA A 28 &, if SC AR GBE T 3R T VEBA A1) ) RE S B ()

A Wi % j& SynchronousQueue , SynchronousQueue <5 Bl FH A HZEFm ., HTF
ThreadPoolExecutor PR #{ S2 BiLAE 55 42 28 AU e 1 A2 T/EBA %1 (BlockingQueue 3% H Y5
%) WAEPHEN ARSI (offer Jj#k), Bk, fE{EM SynchronousQueue {4 TYEFAFIHY
AiET, ZPramfOnE&BbiEXEsE, MLEBRP X EFZERNAEERBEMN
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SynchronousQueue BA %1 35 i o BL— 4~ £ 55, AP 4H B offer 75 ik st & &0k (BMES A
WA A TIEBASI) . BLif, ThreadPoolExecutor £3 it — /N Friy T 1E#& &2 H T 3Hix 4~ ABAF
KW AR S5 dE A7 A0 B (1R 50 It 28 P ith 119 K /N3 oA 3k 3 G e K e fe it K /) o LA, {EH
SynchronousQueue £ 4 TAEBAFI, TAEPAFIA G HEABRGI R AT IOAE S5 P08 . HILR 752
PRE et B R RN A — A G BRI A BRIA, ifiA /& IntegerMAX VALUE, & 0" REFB £k
FRibA i TIER R ECE — EM B ZE T HR T LSAZ AL, AEEGIHERE T X
Ty 3ok Be BT AR it

VLA 5B (#n ArrayBlockingQueue, 47 %Lf#J LinkedBlockingQueue) {E % T.{/EBA#1 I =T L4 PR
ELRL R REATES B, XE—ERE EaT UBRSI SRR, &%, EHAARFA
Tk TAEBAFI T 4R & b e KR/ A — /AP ABR(E, miA& IntegerMAX_VALUE,
FCE 2] b i SynchronousQueue {F 24 TERAFIRIME I . ithif3 F LAEBAZI I A PR &R
B TAEZ BN v e S B . A XL R, FX&ET . AFAIIEEERR
B[EBRBIITHENMES ZERMEM (MHEARBCR) BB TER,

9.4.2 ZAZMA/NER

LRt R/ME LR I P TR RN B . SRR/ KRS RS 23R, 5% m L
Tt SR AN K/, XATRE S B TE 4RI CPU B, (6 15 55 Je B A7 M AR K
Hit, ik ERSRBMNTEESR -8 (SHFFERE) RN, SEOERE
/N P T IZ L R it B SEALBR A AE 55 A0t . R GEHE IRUIR DL LA B A 55 P i PR 0 A gk g 04K
S E

ZERIFREEEZEZS CPU A5 LUL R IVM HE MR A/, 5, Rty R /A 2 il
#ai% (Hard-coded) 7EAXRGH, ik alBL B (Zndil i & CFELE) & EITFRE LKA,
HETHEEROEREDL K/ R T CPU MR, £ Java 3T LLIAH
java.lang.Runtime 2£[1J availableProcessors J5 sk JVM 15 4L CPU 4N 4., Tk 7 1HEH
i, FATH N KR RGEH CPU M4,

EFRIFPE L B HIEME S CPU BB, V0 M, BERAT (FME&KRLHREM IO
#1E). T CPU HERUES, MHPMISRBKIR/NATLAE EIRER Nt XH, ZFLA
it K/NEE CPU I B68 % 1 A, RFHHIEFHIMER CPU % BRI S HfT4E
AT RETERE— Bt 2 T C RN B[R, Anfeh GTrpr by (Page Fault) ffithBL% A5, BB, —AHSMEY
SRR T LAAREE ] CPU IRl lr. X T VO BEAUES, MPALRLA/NTUEEREHRME
R — pi o 3K A R 8 VO % 52 RUAE 55 ATk B o 55 5 /O (IR TR 6 1366 ] CPU O 1K

Mkl T VO R AR LRI A 5 FE CPU BHil, R BAR B A 2 e (9 K /N BSCR T Nepa 1
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BF, oA 2xNgu, 90, AT VO BEBES HAFHEER VO BIESSIHE LT ik’
XBRERE T VO BIEMLRE L H VO #EslRM LT itk s . Hit, *F 1/0#
ERME S W5 RHE P SRR AL O e B2t K /)y (Core Pool Size) &4 1, HRHBKEL
Bk~ (Maximum Pool Size) % E A 2XNp. XFE, ARERBAFE AN TIEELER
A AR BRI KIS, IB4tkith VO BES M I e & r, mR—4
THEEEBLEBRESCEMTFEE, B4 ThreadPoolExecutor £ i b in T 1k L 2%
B, ARHEH 2xNep, 18 9-2 JBoR TNk B VO % 55T 5 40 B 2Rt K /N 1 F o
X FRATES , FTLARHESSEATHRA S B, B35 ifh CPU B8 AR /O HERF AT
£5, XEFESRAEH &R BHITT. \

FHE9-2 KE VO FERESIAR 6 EAZ R KA TH

public class ThreadPoolSize4IOIntensiveTask {
public static void main(String[] args) {

ThreadPoolExecutor threadPool = new ThreadPoolExecutor(

//P/“ LT RN 1
//ﬁﬁ%ﬂﬂtk’l‘f} 2*Ncpu

Runtime.getRuntime () .availableProcessors() * 2,
60,

TimeUnit.SECONDS,

new ArrayBlockingQueue<Runnable>(200));

threadPool.submit (new IOIntensiveTask()):
}

/] BN 1/0 BWHEMES

private static class IOIntensiveTask implements Runnable {

@Override
public void run() {

/1 PITRER 1/0 #1E

}

REFRABERE RENKBILA/NA S WREAREHHY, B2, LRHEEREALEEN,
A IR B K. Khr b, WAL S IE N RGBT B ot CPU I fE
REAEETEANREE (75%), Bk, mREH#—F W™ pikEERBHLD, K
eI RERR 275 18 B #r CPU {3, BN A 23k ph iz Tk Bt b & R ¥ £ A F 89 CPU fE I,

1 Hipil R EKX /0 2314 L F Lindk,
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Foh G RAE 5 A By AR A YT XA KA H IR 40 i CPU B R RN VO B B R FHE S5 YA,
BAMHLATEAE AR Sy, FURAEIR B AR A/ NI SERHZAL 55 1 R OS5 (bt (], AnSg s ED
AR %5 259 HTTP Wi, LARIZAES BOERFTHRE (M T CPU M F) HIRHR], 5@tk

THEGH - HREREAEDIAK, TR,

WT
S=Ncpu chpu X(1+S_T)

ER AR, S ALBIIPI AR/, Npo A CPU AN, Uy b Bos CPU fERZE, WT AE
FHATR R T E RO, ST A{ESHITERMH CPU ST ERRM R, Hd, WT F1
ST X /N TE /T LA Bh T B (40 jvisualvm) 3 HAHR(E,

Ao, EFPATER P EMBIR MBI, wBERAEER, hWaXMERBAEK/T
HEROM . Eban, 5 B T 28 I A 55 JLP AT B b T BRI Pt . BRI B
% BRI B PR E Bt R ERR AT, T A BRI T X FE S5 ER R — A B Ak R, HEMN
B EIRS SR MEDRE, — /BRI R 5 & AEAE X AME BEAVBUE A E I A R AW, £
BB RAERSZBHEL T, wTef 26 EVIEREDIR R — 808 RS & . Bk,
MTZEHAT RO —E LIRS, e E B EEERER B R EMER. L,
B TE T AR it f) A B R /N SR B b 9252 W] T B8 J e e B ) B

BifiEZ, RESBELNSEA/NE —HERMEEINSES. EENERBBAK/NER
DARCHE , H HICACE (A Z % EE A% H CPU R IELAR MM EEREE, LRXTIHE
SR A/NIHEARNAEHRIRBELEBNMESR T —12%, EREBEBK/NAKET
— A AR '

9.4.3 ZiEtuis

SRMAK/N, TERFIRA R, SRR ERGXEEBBNEERBARNMTETRE
(77 AT A (T A A ARG i RERED ) , (EL R T4 2 0 1 76 1A 244 ol 5 0 ot W 42 e T
Fildn, RBAVEEA RAFIED TIEAS, IBLXABFIMERALZ D AHER, XFEE
Bt B2 rh R b T Wk e, BAh, ZERMR ARG LRSI HREEE
FEZER, HTHREEZERZERNT 0T BT Z 3t k2 ithdt 171842 . ThreadPoolExecutor
HARHE T AR T W IAR L 2, Ak 9-1 FoR,
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% 9-1. ThreadPoolExecutor IRt &2 M IS 128X 5%

A& R &
getPoolSize() EI S AT Az K]
Bw TAERF 4], B AT RIRTAEAT] 8
getQueue()
LAT K

R LA A BATK S Bk 2|00 k3, BEMEAY
FHNGAZ LG RR KD EERAT LR
HREALR T SATEAMFESF O TH RALK

getLargestPoolSize()

getActiveCount()

(GEAME)

R ZRAZ W 2] B AT Ak AT AR AL ] 694 - 30 (A
getTaskCount()

1)

KREAZLI AT AL 2RI T EGESH (L
getCompletedTaskCount() i)

1>

9.4.4 ZiEMR

S f2ittls (Thread Leak) $R&FEMAPIILIEZFEEENPIL, EHERGL S EHFTHNIE
EEBEEDY, mALGBEMRRSAE, BLERLTH TEEEBESIBRER D, BRAERLE
Bib BB A HNES . SRR ES &0 TREMRE run kg Fw LB g A
% RuntimeException 1 Error $3 run 5 i EAME B, {EAH &R 1L, K& Java
f) ThreadPoolExecutor .2 *f kB2t i AT 7 Hil5, &, LA BNFEERE DI —FT
LA SE B BRI R mELRLFNES TEZEBITES PRI RIRE
., FFML VO, Mi%ES LEA XX FEFREEM RRE, B2, IMNPREMR—EE
FRENZESFIFFNER, A FBITILESN LIEESE - HL TEHFFRER LR
fTHMES, XA T FE LRI,

9.4.5 WEMSEIENIBFLIERE

R FHAE LI ThreadPoolExecutor 5k BRI B4 & T A FAFIVEA TIES, AL YL
M ) TAERAF, H B TEFEBEE LRI B R TIES LB (KRB KK/D) B,
SRMRE T RFRE, K, FHiRXALBBMIESHRSMWIES (TERRET)). BE,
MERIHIE PRGN AERE, KA TRAURTEME, SFEEMM X XFHES
WA LAIE Y, BB M RFIL %% . ThreadPoolExecutor EL42 it T £k F2ith il Fib B2
Fewg R O Fn— e TE LRI SEELk,
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$ 0 java.util.concurrent.RejectedExecutionHandler %+2% £ ith 0 fn b R S HR HE 4T T Hh%e , H A B
Mg 92 Fiam. H— €74 ThreadPoolExecutor 3k il i) 1F 55 4 4 4a it . 48 B7
ThreadPoolExecutor 3£ 51| 2% i Fi H RejectedExecutionHandler SE5f rejectedExecution 75 &4
AT AN B g . IDK R4 7% QR LA S, anid B 9-3 FioR,

# % 9-3. RejectedExecutionHandler 4 o 7 i

public interface RejectedExecutionHandler {

/t*

*

* @param r #EZKRMHIES
* @param iXEPATIE S LR
* @throws RejectedExecutionException
LS
void rejectedExecution (Runnable r, ThreadPoolExecutor executor);
}

MFE 9-2 WILAFE H, JDK o 1l H Y 2% £ ith i Fin 4b B2 % #g vp LA ThreadPoolExecutor.
CallerRunsPolicy RESSSEBL#bEL, BIRZCKRMAMES rTLIKAREKR (REE L) TN,
H: At B T A0 Al B R RE AT R FE AR A MU {E 45, i ThreadPoolExecutor.AbortPolicy I /&
ThreadPoolExecutor B A #Y 2 2 b 10 F1 &b #E % W& . 40 & {# H ThreadPoolExecutor.
CallerRunsPolicy {E Ak fib b M %lg , HHEEBCARASIRERLLNM, BiXER
EFHMTERFERN TIEERLLXMR, HAAFES KRB L AR, AN
SEA T LA FE {8 FH Bk T1E & &R 500 1 1Y ThreadPoolExecutor S {7l 3 $h 471X 26 1E 55 AT,
XEAE SRR TR RN G NERE, MLHEEKBERPMERLSL, X
T, anF1%H ThreadPoolExecutor.CallerRunsPolicy {f 4% ThreadPoolExecutor S {3
FO 2% 2 Tl Fr AL 2R S W "] RES (A2 LR FE %2 2 (MR . X R A e T T 1R 28 R IR HIAE 55 &l i
ThreadPoolExecutor.CallerRunsPolicy £ ffl #i & Pk B B H i, MEA P mEE 5%
ThreadPoolExecutor 5k i H ff M — ) T{E& L FE v RETE UM A~ HE R R B, Nifi 5| R &R R 2,

F+®9-2. JDK BHNEIZ ML RIBILIE

S ’ Ffr SEER ) A0 2 SRR
ThreadPoolExecutor. AbortPolicy AL FF
ThreadPoolExecutor. DiscardPolicy EF LAMBLNES (R TREETEF)
ThreadPoolExecutor.DiscardOldestPolicy Ko+ ETREGESFER, REEHZHEAR
B AE S
ThreadPoolExecutor.CallerRunsPolicy LB P i BAF AR IEL N F

MR, FATH T LR A SR b B S e R AN AL PR SR N . bban, AFZEHIHRAMAT
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HIRRI B L, AL (RS2 LER 9-1), FAEIELEMLFH EXECUTOR il
il ThreadPoolExecutor [ #9 1& &% I3 7 A~ S $ 4y & M0 £ 1 b 1 o b 22 % ik 2
ThreadPoolExecutor.DiscardPolicy, iX &bk & 24 % L I TFRD 4G 1 W4F & 42238 e e % AT &t
HEwmsr., REam, ROTUMEHAATER—-ARER (HESKEIFRSAEEN R E
EMTTHRIE) EHRE AR A ENES . o, BRI ATLAEEATLHASHERN
REEFNE, THHR 9-4 R T —/ B E LSRRI B RN, BXFEREARNESE
FIHALRME TAEBA S ERFAL R, 2458, TR TSR MER, % TIE
SRR ABNFN 5 # (put 751 ) HOUR AT 22 % 5 B0AH BB ZI I A REGR 181, PH i 1224
%%W%%ﬁ%ﬁ%%gFﬁﬁﬁ@%ﬁﬁﬁ%IﬁMﬂ#?ﬁm@%am%%&%%&%
HIES AT RS X SREFHMIEF B E AL, MXmMMES 2B XA RBER, T
IZAL PR W P e R B R AL B .

HE9-4. XAHWRKKAMAES TN LA 69 K A2 A0 Fo 4 22 R

/**
L AE L A F SR SR PR 2 SR I A 55 TR TN ZR A TARBAS .

*

*

* @author Viscent Huang

*

'

public class ReEnqueueRejectedExecutionHandler implements
RejectedExecutionHandler {

@Override
public void rejectedExecution (Runnable r, ThreadPoolExecutor executor) {
if (executor.isShutdown()) {
return;
}
try {

executor.getQueue () .put (r);
} catch (InterruptedException e) {

}

}

MR BATR AT ASIEA LR E) TAEAS, AE 4 Bk Rt b B SR A& T,
BoAXFMERL TR AXRRBAIES ER& AT LA BA TESMA S wELS (BRdE
ThreadPoolExecutor S| 285 H]) . RETLHK TIEAFIA S EA GG MRE], (HEAFIH %
R B b R, anNfFzsiel, RAMRE. Hik, M RTOFEER ELRBEE E
MRARE, NRBMATE AT UAEN L DR ES,
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9.4.6 ki

IR LR b P ATHIE 5 FE AT B p X &l 6] — A R B bR & 59— MMES, MR —4
EFHIPATER XK TG — TMEFHIITER, ML UEBLP A NRETL T XMHE
FFHMES LR, MXERBHEFEHFIESDREETIENTIPRIRE, bT&El
E2%A AL TERFIFIESH#HITOEN TEEERE, SMEFRES—EFETENE
B AEs] (Deadlock),

B, &EaRR SR — SR GIATRMES R MIMES, AL HILA KRR Rr
(58

AT HSEA KR AR IR S5 T LS JEH A R K AL AE 55 2S48 A IR O R R i SR Bil4h AT, B
MHATAES AT R L FIETMTAE.

ECE1: RELBRBIEAK/NA—ITERIE, A LBINE Integer MAX_VALUE,
Bt ® 2: {#Jf SynchronousQueue {E % TYERA %I,
BLE 3: {# | ThreadPoolExecutor.CallerRunsPolicy {E A £k b OB HE

R LR Bl B 2 B ith 2 BT LARE A% BE 0 SR8, A R A - 24 SRR M b 1 — A TAEE 2 (ThreadA)
PATHAMES (TaskA) B, ZAES R R — N EEMIER T HI—NES (TaskB), i TaskA
HIBRATEE SRR T TaskB RUSCEREER . HUMERBOH (XAHT LARE 1), N TaskB
ATERRFI& Rl (XA # T LRACE 2). X, TaskB gk i T2 b AN (TAEZEAF “i”
HH&BEM L) e, B9 — 0, i TaskB A UL 24 AT £ B ith 4R 28 1% HE 55
M TLEELRE (B) ThreadA) B & ZfT (XEHT LARE 3), EFAEKBRAZNHMMME
% TaskA F1 TaskB Juif iy e feith s Y[Rl — A~ TAEH S fedhdr, BHub#% T8, wiFH 9-5
FiR.

HE 95 BEEABRY —FF K

public class ThreadPoolDeadLockAvoidance {
private final ThreadPoolExecutor threadPool = new ThreadPoolExecutor (

1,
/I RKBRA AN 1 AL
2!

60, TimeUnit.SECONDS,
// TAEPAFI R SynchronousQueue:

new SynchronousQueue<Runnable>(),

/1 &R AN AL SRS A CallerRunsPolicy:

new ThreadPoolExecutor.CallerRunsPolicy());

public static void main(String[] args) {
ThreadPoolDeadLockAvoidance me = new ThreadPoolDeadLockAvoidance () ;
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me.test ("<This will NOT deadlock>");
}

public void test(final String message) {
Runnable taskA = new Runnable() {

@Override

public void run() {
System.out.println ("Executing TaskA...");
Runnable taskB = new Runnable() |

@Override
public void run() {
System.out.println ("TaskB processes " + message);
}
\
)i
Future<?> result = threadPool.submit (taskB);

try {
// %4 TaskB PATE R A BEG AT Taska, ff Taska Ml TaskB AR KBILRIHRMES
result.get ();
} catch (InterruptedException e) {

i

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

}

System.out.println("TaskA Done.");

}z

threadPool.submit (taska);

947 ZRIBHTREIES

SREbPRACTERRE (EFERTES) N LEEKESRTERMEERTE. B
b, EE X HERER LA A R TR . ThreadPoolExecutor ¥ #35 H .0 TIEH L&
BUSMNIZE RE R ITIEE ., BIE ThreadPoolExecutor SEfilft, Ffi1n LAZE H 15 28 058 3.
4 N BHEPIRE B RFFEER T . B0 TIEE SRUSMY LEZ SR RN TR ER R,
ThreadPoolExecutor ff 7] D448 i Ff ,
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9.5 Thread Pool 280 0] & I SEIIKHS

Java FiifE B 3 java.util.concurrent, ThreadPoolExecutor gt A& Thread Pool 3 /—/ ] & F # 5L
B, #|H ThreadPoolExecutor SF{ Thread Pool #5X;, IS REEZKLAT LA,

1. [4ZE] @lE—/ ThreadPoolExecutor SC{7|, #4E N ARRFAIESZ, 68 ThreadPoolExecutor 5L
Bt 45 2 — /> A E L R b TR Fn b B R R

2. [43FE]) 6% Runnable SLfi TR ATHIES, FHAH ThreadPoolExecutor SL{FfY submit
HikiEESs.

3. [W[&] {#JH ThreadPoolExecutor S submit J5 7 [6] {H 2K BUAH R AT 55 (P A7 45 1 .

Thread Pool #AELH LFEZELLRLZMREERNE, HREMNEEAED D ELIHIZE
Ao, iAZEE A IDK 8L 2 ThreadPoolExecutor,

9.6 Java frifEEESKfl

Java Swing H1# javax.swing.SwingWorker "] fl FHUUTHEM R KHIES . iZd@H T Thread
Pool #i5X;, SwingWorker 44 T —/ 2k #2ih (ThreadPoolExecutor SEff]), %&bl &
THETA LEELEM TIITIR 4 SwingWorker RIS .

9.7 HHXIER

9.7.1 Two-phase Termination &%, (& 5%)

Thread Pool #£3X; A fiE £ {# Fl Two-phase Termination #i3Xk SEBL H T e & BEHE L.,

9.7.2 Promise &3 (%\ 6E)

Thread Pool #5%;f1 [} Promise 2 53# #5247 Promise £, #J Promise & 5%,

9.7.3 Producer-Consumer &3, (87 =)

Thread Pool #i3: "] L% K& Producer-Consumer #i3fJ—/~5Lf|, Thread Pool X FHY
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ThreadPool 2.5 F1 WorkerThread 2= 53 4y 514024 T Producer-Consumer #£3\[J Producer £
5% Consumer £ 5%,

9.8 &ERHIE

1. Java theory and practice: Thread pools and work queues. http.//www.ibm.com/developerworks/

library/j-jtp0730/index.html.

2. Brian Goetz et al.Java Concurrency In Practice.Addison Wesley,2006.

\
3. ThreadPoolExecutor 2 {F Y. http://grepcode.com/file/repository.grepcode.com/ java/ root/ jdk/
openjdk/6-b27/java/util/concurrent/ThreadPoolExecutor.java#ThreadPoolExecutor.

128 | Java Z4EHERELMER (RITERIRE)



EFE10ZE

Thread Specific Storage (BT
i) &3\

10.1 Thread Specific Storage &=,

ZEBAALH M AR R 2 A FARARALE L LR FER- I, H% Tk, Thread
Specific Storage fiAUHIE A4 R R LI TR XL, Hhl AAER T 5SBAHERS
ZA KR

XH, EETRSEINALCHEETEH RN EREARENROALALGIEE, BIFKI
BEANGREVIF & AER, HLAALEER, miEH 10-1 s,

FE10-1. MERSEHRALAT T EZALENRLTES

public class ThreadPrivateMember {

public static void main(String[] args) throws InterruptedException {
XThread thread;
for (int i = 0; i < 3; i++) {
thread = new XThread("message-" + 1i);
thread.start(); )
}

Thread.sleep (50) ;
}

private static class XThread extends Thread {
private final String message;

public XThread(String message) {
this.message = message;
}



@Override
public void run() {
for (int i = 0; i < 3; i++) {
System.out.println (message);
1

}

{8 FH LR X R LA 22 BX Fh 5 i T LA A& Thread Specific Storage R — 4B/ skHl,
B, XA EME A, SeTe R 2 A % R IEA B X run J5 %25 IRI R 2
RS

\

AR % A~ AR AL T A KA~ 2E TSObject, iy 1 9k BLL AR %e 2 Frkk G 15 B0RE X A ] R F 417
XA B ix e F2 4 % TSObject YL il . B 2 AT T LA X SL 28 £ oh i B — A BB ER IR 15—
A B AX—4~ TSObject LM, iX#EHY TSObject S filk #ifihLkefe A 3R (Thread Specific
Object), ERSW— &I A, Z&RMLRENBEA VMBI b2, HH, AT
P RAH 5 SEBLAR T LA T ix e AR UT R R Rr A W R, HATSIA - RBFA R
FUEL TSObjectProxy, (w5 Fe £ i [7] — 4> TSObjectProxy 5k (i o] LAZR#3 BT I R BB e A
XMER o X T —FBOR . AERRRRE RS —#I U5 R A R (TSObjectProxy) "LAZR
HUZ A PT4F A [ TSObject SE ], iXjgh & Thread Specific Storage #AYELLEAE, 4l 10-1
FiRe

[man ] Y ‘&Elm EF 1) ObjecX |
|

R 1 it %
% ) e —
‘‘‘‘‘‘‘‘‘‘‘‘ A ! ~:=ET§’J ggEz ffJ ObjectX
BIf% 2 N ey A %l
3 =
Dyfél ObjectX. 3 AN RBFHNRE
B’]Eiﬂgﬁ*)\ a4 ﬁﬁﬂ") ObjectX %{ﬁl

10-1. Thread Specific Storage EXZINBRTED

Thread Specific Storage #3HIELO B EA R K KN TIREFRIE  CH/NEAREK € EHHE
. BRK=ZUBRKEFLBE T, FHERKEER L 10 SHERER, (HEEHITRPRE
I8 5 AR B R Tk =B Fok/hE, miARA dEm IR & N FERE.

Java 1.2 5| A W45 %k FE 2 java.lang. ThreadLocal it #H24 F B 10-1 i [0 S R4 A T B 1084

130 | Java ELBEELHAES (RITHERE )



SK— A A, EFaEX ThreadLocal E2H TR, WAGHAESETE, F2ZHEMTHHIN
Z A B Ti%E TR A B ThreadLocal , Jf 7 fi#{E 554K b Ll ThreadLocal 55 2k A9 H 2 () .

10.2 Thread Specific Storage &3 AV %244

Thread Specific Storage # A IR RE AB &R “HE" N EBEEAF% (Thread Specific
Storage) , LRERFFH FF AT LABEME A — A~ Map, i% Map f7i T # T/°%&H (Entry), 45K
He A (Value) h— N EBFEAXMR, @ (Key) AR THRBMEMERFEAMN R
TSObjectProxy % ffil, 7% /i fRidif ik TSObjectProxy SEHIFREUH Fr IR A X R . B4
F, BAGREA RSRRA . Bk, ARLRMERMIF—/ TSObjectProxy kvl LAgk
REIARMLBREAXMRLE], BN EBEEMAR TSObjectProxy SEfia] LAZREUA [F] £k
R A X L hil,

Thread Specific Storage iAM EEZ 5FALAT LA, HEE A 10-2 s,

<<Clent>> ) TSObjectProxy ThreadSpecificStorage
= seeees D 4getThreadSpacihic(): T30bject 3
% +get(key: TSObjectProxy): T5Object
M“W“F:};‘W’ " ™ | 4setlkey: TSObjectProxy, object: TSObject)
Tvm
TSObject
e T T > +methodi ()
+method2()

10-2. Thread Specific Storage I HVKE

ApplicationThread: Thread Specific Storage )% P, #AENTMHLE.
TSObjectProxy: il TifRI&BRIFAMRMREMR, HEEHERLBETRWT.,

\
> getThreadSpecific. 7Bt 5 H 7 J& TSObjectProxy 35 i #H 3¢ Ik Y £ B4 A %5 L 6l

» setThreadSpecific. & 37 H 7 J& TSObjectProxy S {fi 545 & Lk B e A X R L BRI R EK .
» removeThreadSpecific : i[5 1 7 J& TSObjectProxy S&{ii 5 £k B A % R LBl 34 BK .
TSObject: FRnLkfEfefAt%., HAEMEA N HRE,

ThreadSpecificStorage: £F4FA 71k, 142 54 LB AT LAREfE A —A> Map, BAEHE
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#RA X FE—A~ Map, XA~ Map f7i T TSObjectProxy kil #] TSObject SLBilfIMLS . H
EEFERPTNT,

» get: FREL5+5E TSObjectProxy =& {5l 3¢ E A TSObject <L,
> set: IXE4FE TSObjectProxy SLffil 545 TSObject LHIFI KKK &,

Java FrifE Y2 java.lang. ThreadLocal ] UL B§ & TSObjectProxy 2 53 (1 — /-1 FLHL .
ThreadLocal {2k %225 T "] LLF & TSObject &5,

Thread Specific Storage 3. 5 51| Bl 4n & 10-3 FiroR,

<<Chent>> 1 TsObjectProxy i ThreadSpecificStorage tsg0 ; TSObject
ApplicationThread

10-3. Thread Specific Storage R BIE5IE

F1H. K PumtidEfH TSObjectProxy SL{6ilfy getThreadSpecific 15,

5% 2. 3 2. getThreadSpecific J5 ;18 H 5 24 B £: B 2 BEfY ThreadSpecificStorage SEfY get
ik, HHRFEHIEREE tso,

% 4 % . getThreadSpecific 75 tso V£ AR [BI{E IR H ,
#£5. 68 FPmAMIAR tso X .

ERE 2. 3 BREAREBN—F, ZPBETIRIE Y a1LBE LA ThreadSpecificStorage
L6l BAVTUAEBDSBEMROAALHER (B2RMEL 10-1 FaRL) R
ThreadSpecificStorage SL | 532 BRI, ThreadLocal 2k % X Fh b k.
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10.3 Thread Specific Storage &3\ Stk R 54T

EZAGTFEIHRIFMEERE, ZALNH T - EERENME, ZRKSEHK—
AR, RS EEREA P, BSR4 6 iMMILE T, X8, ATHRS
Zet, WIEMAIA R FHZEMM javasecurity.SecureRandom X F 5% Bl WL 5 4= ik 2% , Wi dE
java.math.Random X Ff {5 ifi 1L % A= o 2% . {H A& , {8 F SecureRandom R RES ¥ K LA T JLAN A&,

—. SecureRandom L BIAIFI4AIL (TR MAEILF 1) FIRELLEKERT ], X A7E JVM HI75
FHLIRIER S A Linux A E AR ., 53X 5 SecureRandom [N LA ., Hilk, &7
Y REWS & SecureRandom ki, i A~ A& 4 ok 7 % AR B — AN 98 UE R A I R A2 B — A
SecureRandom &3],

.. SecureRandom Ff T 4= st Bl L8 510 nextInt 5 ik & & H—/~ i1 SecureRandom H & &
SLHY synchronized 75, XA, nextnt ikpI MM Lhs B R, Bk, mREANEK
Fedt FAR]—4~ SecureRandom L f3il, B2 24 —A~EH IE £ i 1% 3K Bl nextInt J5 i 4= Bl HL
B, AR AREMF. B, WMNAFEFIXMERS: B TRIESA G HEE
HHEERELER P, MiERLE TREBHMH RN VO X FixHEEE, RINFEE
UERS A A B REGE R tR, MM ABIREEN T &,

R4 SecureRandom ELKFEL LM, HELAS LRBA B, RITRESELAN LR
5 SecureRandom 355l , - H. 1 A4 ok A= B3 UE 65 OB {5 55k 61— 4~ SecureRandom, iX i},
FATTATLAfE H Thread Specific Storage #5351k B A U IERD IR A i — A~ X —4
SecureRandom SZ {3,

PR b , A B3l A= i 36 TIE R I 2% {2 Andd 8 10-2 Bi7R 195 T Thread Specific Storage #2158 Ff
HLE A B 2 RS

7% 10-2. % F Thread Specific Storage 4 X 84 32 M AL3 4 % B

public class ThreadSpecificSecureRandom {
/ 1Z A ME— T \
public static final ThreadSpecificSecureRandom INSTANCE = new
ThreadSpecificSecureRandom () ;

/*

SECURE_RANDOM A % FHEffif4: ThreadSpecificStorage.TSObjectProxy.

SecureRandom 1% F#ififi: ThreadSpecificStorage.TSObject.

%/

private static final ThreadLocal<SecureRandom> SECURE_RANDOM = new
ThreadLocal<SecureRandom> () ({

@Override
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protected SecureRandom initialValue() {
SecureRandom srnd;
try |
srnd = SecureRandom.getInstance ("SHA1PRNG") ;
} catch (NoSuchAlgorithmException e) {
e.printStackTrace() ;
srnd = new SecureRandom() ;

}

return srnd;

bi
// RAEWIER

private ThreadSpecificSecureRandom() {

}

public int nextInt (int upperBound) {
SecureRandom secureRnd = SECURE_RANDOM.get () ;
return secureRnd.nextInt (upperBound) ;

}

public void setSeed(long seed) {
SecureRandom secureRnd = SECURE_RANDOM.get () ;
secureRnd.setSeed (seed) ;

H 2 10-2 2% ThreadSpecificSecureRandom & —/~ B {52, R IZ 2RI —LHISHE 2 A
TEAEKB DA &AL 5, (02X b2 2 U4 3L nextInt 75 & 19 I 1% 57 A 21
SecureRandom 55 il #l 2 B & B FF A IR A 4.

% P Jl ThreadSpecificSecureRandom 3 3¢ A= i 36 TF A% - T % U6 U 65 %8 15 1O AL B An i 4
10-3 7R,

7% 10-3. A T Thread Specific Storage 4 X, 49 3% AL £ & B 5 P 56K AL

public class SmsVerficationCodeSender ({
private static final ExecutorService EXECUTOR = new ThreadPoolExecutor (1,

Runtime.getRuntime () .availableProcessors(), 60, TimeUnit.SECONDS,
new SynchronousQueue<Runnable> (), new ThreadFactory() {
@Override

public Thread newThread (Runnable r) {
Thread t = new Thread(r, "VerfCodeSender");
t.setDaemon (true) ;
return t;

}
}» new ThreadPoolExecutor.DiscardPolicy());

public static void main(String[] args) {
SmsVerficationCodeSender client = new SmsVerficationCodeSender();
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client.sendVerificationSms("18912345678");
client.sendVerificationSms ("18712345679");
client.sendVerificationSms ("18612345676");

try {
Thread.sleep(100);
} catch (InterruptedException e) {
}
}

public void sendVerificationSms (final String msisdn) {
Runnable task = new Runnable() {

@Override

public void run() {
/ /HE SR B R B
int verificationCode = ThreadSpecificSecureRandom.INSTANCE

.nextInt (999999);

DecimalFormat df = new DecimalFormat ("000000");
String txtVerCode = df.format (verificationCode) ;

/1 RIERERS S
sendSms (msisdn, txtVerCode);
bi
EXECUTOR. submit (task) ;
}
private void sendSms (String msisdn, String verificationCode) {

System.out.println("Sending verification code " + verificationCode + " to
+ msisdn);

/1 A

10.4 Thread Specific Storage &3 BIIEM 52T
ZE \
Thread Specific Storage #iF\#£F T 1H# 4=, Thread Specific Storage #5317 LATEAS

{E B L T SE IR R &, AT BESE TSRO B LA B phy B SR A AR G TR, 40 b )
e, EHE.

Thread Specific Storage #3 5 T{# . Thread Specific Storage izt 5| A TSObjectProxy
RS EFRE T HAHRERG T, FrmliRFHES TSObjectProxy £ 5F L FIHT3E
BV R SR R T R B E A R
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Thread Specific Storage #54 LL T JLA- ¥ .

Thread Specific Storage i\ [ | 2445 #), Thread Specific Storage $%3[fJ TSObjectProxy
5% -HHEERE Fm AR E R, H— e TR RS RERER, A
T B RE{ oz F S8 T 2R AR

Thread Specific Storage #5335k il {# 1 4 JH %14, Thread Specific Storage #3/)% /s D E
WREZNELEILH—1 TSObjectProxy (ThreadLocal) <&HisREUIFTHMERFFAMER, X
/3 ) TSObjectProxy st Y A2 /HE R, meREENERS Bai h#EZH
MM, \

Thread Specific Storage = /0H WAE 1y 2 GHELL T ILA.

HE— FEFRELKEREMNR, BEXFFESIAG: MEL /M EBEFEFERIERELL
FIF R, MBEMNXAFRIZMNRELNTERLE, FALEEEERETESIABCARIELE
24, BBt RTLL(E ] Thread Specific Storage #3X, ffifi & /MR IA HAFAMIERRE RS
HREF, ZG R — A BRG] R R EL e K 21y SimpleDateFormat SKf5iffl ThreadLocal
B, Mt RBERmALIIAY, wiEH 10-4 fix,

#% 10-4. AT Thread Specific Storage 4 X % #L SimpleDateFormat #) £ 42 % 4

public class ThreadSpecificDateFormat {
private static final ThreadlLocal<SimpleDateFormat> TS_SDF = new
ThreadLocal<SimpleDateFormat> () {

@Override
protected SimpleDateFormat initialValue() {
return new SimpleDateFormat();

}
bi

public static Date parse(String timeStamp, String format)
throws ParseException ({
final SimpleDateFormat sdf = TS SDF.get():;
sdf.applyPattern (format) ;
Date date = sdf.parse(timeStamp) ;
return date;

}

public static void main(String[] args) throws ParseException ({
Date date = ThreadSpecificDateFormat.parse("20150501123040",
"yyyyMMddHHmmss") ;
System.out.println (date);
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BRZ, RALZERENR, BREREAEANMNTFHMBEXEE: SELLNMRE
RATLAB 2 RBIEE, R B THATRMEN TYRMIEEERS', Misffn FRIT6E
A BRI BT HLA R i AT RES AV (4n3E81) . SLlt, HATTLLEEEL LM
XA ARG AR K 2 RGOk B i Thread Specific Storage 8, bk, X Fhip itk L iy
R—. AAIL, BB EH Thread Specific Storage M EHEEE T RLBIAIIFH, HRK
BL2dRHREN . &FREHIX Thread Specific Storage #E3 /) (E k& FixFhip i,

BR=. BRASKLE: ABFAHRE-TAENERY, EREBLRTRMN, £ %
H75 B P IR BRI A R R T 1205 B A A A 260 05 B R T LAY . Xk T AR B B
RFEBESHABOR, BI—ARR G E M S — B0 H AR, AT 052 5% 58 7T AR B
ThreadLocal i A& i8id % k2 M ffid. ik, WAMRAAARRSEERESRLETHE
fif. GniE L 10-5 Fron ARG RS T IX FhE A 45 5.

HERN., HFETEENEDG (Singleton) BRX: /"4 HH LG FTEEHE, HTF—4
IVM g —A Rt hi s, HAEA B A %E6. RN TFEANK, FEBEIRBE
HXAH LK —/ L, AR 28t 7T LL{#E FH Thread Specific Storage 43X, , Thread Specific Storage
B, R—AFHAEEZKIAAR—4 TSObjectProxy ki A 75 B 10 Lk B 4% A % R L G40
R [fl— A% B (RE LR %A A Al TSObjectProxy $L {5l setThreadSpecific 77 i it £ 2
RAEXREH).

# % 10-5. 4% Thread Specific Storage #£ X, 5 JL A4 # 44 18 ¢ 2 F

public class ImplicitParameterPassing {

public static void main(String[] args) throws InterruptedException {
ClientThread thread;-
BusinessService bs = new BusinessService();
for (int i = 0; i < Integer.valueOf (args[0]); i++) {
thread = new ClientThread("test", bs);
thread.start ();
thread.join();

}

class ClientThread extends Thread {
private final String message;
private final BusinessService bs;
private static final AtomicInteger SEQ = new AtomicInteger (0);

1 % 3 % ¥44¢) Inmutable Object # X T A £ & A8 9t AL FHRAIERALL D, IABAER LT L FR—
T BH,
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public ClientThread(String message, BusinessService bs) {
this.message = message;
this.bs = bs;

}

@Override

public void run() {
Context.INSTANCE.setTransactionld(SEQ.getAndIncrement());
bs.service (message) ;

}

class Context ({
private static final ThreadLocal<Integer> TS OBJECT PROXY = new
ThreadLocal<Integer>() ; \

// Context ZfmE—LH|
public static final Context INSTANCE = new Context();

/1 RAESR

private Context () {

}

public Integer getTransactionId() {
return TS_OBJECT_PROXY.get();
}

public void setTransactionId(Integer transactionId) ({
TS_OBJECT_ PROXY.set (transactionId);
}
public void reset() {
TS_OBJECT_PROXY.remove () ;
1
}
class BusinessService {
public void service(String message) {
int transactionId = Context.INSTANCE.getTransactionId();
System.out.println("processing transaction " + transactionId

+ "'s message:" + message);

}

SEBR{f Al Thread Specific Storage R FEHEBELA TN EEM @, AL ELL, TRyt
Y #RA# T{# | ThreadLocal {£% Thread Specific Storage #5i3;HSEF ,

10.4.1 %It IFE T{F A Thread Specific Storage &3,
FEL A2 M IR3E T {# Al Thread Specific Storage AT ZiH . XEFALBLIR THERALKE
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FAXMRATRESBOMRRALMILR . SRBHE T, A LIEEEREELEH TG 24
ARMES . HTFEBRPH—ATHEZLRNS, MREFRTH—TESEHRIE B
TIZEBROERFFA MR, WL TS SRAGIAT AT S BB, XRS5 P “FF"
M — AN BRI A MR XIS R T, ARSRRE A RARE S 250 TIEE SR
BAMES AR, MESFBHAMESERITHRE BRI TANRTENOEE, ™4 T,

B, 7ELRFRMIREE T (RS A W R T 225 AL E L I At 7 (S FR R B R A X R,
PAE R —A TIEE S RECHE K ESHIMNEAS AL, FREERAMRATE
T A A5 URR o7 2% B2 45 A F R S5 3l BT F ) ThreadLocal S f5ilfY remove 75 kB =], 48R, 4k
B —F o st AR B, X FE T T (# H Thread Specific Storage #X i #3 BIMI & B FF A
MRELEGRRE “EHFHEAHNER. BABNEFHHEACH LA MR L.

B—FH, LFRMIFFE T (EM Thread Specific Storage #\th A — &k & 7 A Big s EL. A%
ZH (FRXMRLBRER 10-3) EANHF. AAE, ZEOPERHNEBERANER
ThreadSpecificSecureRandom #& ] T Az KB AL B 1Y, & P o AR R DA i e 2 6 2
BEHLI , 1A 2 0 B L BB 4> ThreadSpecificSecureRandom 5% {5l 7y 3t = A AL 5 . B,
KRS T, BIE R 7EL iR i, {§ ] Thread Specific Storage 13\t As 2 7= A 1 65 L
[F] B

10.4.2 AGEMRSHAAGFERR

A AFt R (Memory Leak) #5134 & Ak 7o i i bk B S 80K 5 Y VM NG E ik R
. FEMNAFRRES S IVM /] ANTERETR D, HEZETRESE IVM AfFiEH (Out of
Memory) HF| JVM Fil.

thMAFltR ( Memory Pseudo-leak) ML F W AFittli. BT AERIR, 09 AFilti o R AL
JEL Y PR A E S T 0k 6 L P 0 AR 2 A Bt ) (9 AR e Tk e Il e, L mTRE R IZ TEii i i .
REAE L, D4 AF kR Fp oAt R o P N A 23 ) aT R Ss  lle, tmT BBk Tk |l e (BEi,
R BT AR ) o '

TERR %S #3303 (40 Apache Tomcat) [ ] Thread Specific Storage 575 %71 & ThreadLocal
A RE SN R RO G A7 kR . FTEFRA15B7 ThreadLocal S8k 17k iR 15 0o 1Rt 0
AR R, FFERER A MRS BRI E.

B, B4 FET ThreadLocal & fnfaf sB Thread Specific Storage Bz [y, JDK Frifk 2
java.lang.Thread [ 55 5|25 & threadLocals 25 5| Fl —/> ThreadLocal. ThreadLocalMap & 5] , i% 5%

54824 T Thread Specific Storage 3 [J ThreadSpecificStorage 2t 5 & 555, MR _EFH LA
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¥ @ h—/> WeakHashMap, i% WeakHashMap & # /4% H (Entry), /K ERIHE
(Key) A#g0—~4> ThreadLocal SZ{f|AU555]F (Weak Reference), {EH (Value) Fg[aIZifR4FH
Xt (TSObject) L, ZnfE 10-4 fiow,

I Thread treadiocals <<ThreadSpeckicStorage>>
ThreadLocalMap

 e—

0.+

>
hoy € <TSObjectProy >

l Entry Threadiocal
\

10-4. ThreadLocal X} Thread Specific Storage &\ HISEH

ThreadLocalMap f)4% H %} ThreadLocal SRS A& S A, Bl & A £ P ik S 3k B 2%
(Garbage Collector) #3 5|y ThreadLocal SL{5[Eig, ifii ThreadLocalMap 4% H ¥ £k B4+
AR REBIR S ARSI (Strong Reference) , [l bk & 23 BH 1E S35 81 We 25 45 3 5 | O S e
A xR LG E .

XtFHA- ThreadLocal LI, ARAER /IR NiIZEGIER T ThreadLocalMap 4% H Xf
HAREMISI A (Reachable Reference) 41, A H A rliERIS| M, AP 263k [ 2% ik =T LAY
1% ThreadLocal sCf| =W, tbist, SERT51Hi% ThreadLocal SZ 3| ThreadLocalMap 4% H T
H Key f9{E28 20 null, sERk T —&KALMSKHE (Stale Entry), XFEEAISKHE (BI Key [HA
null, Value {E#5 7 —/N S5 A X %) fEH BT RH ThreadLocalMap 45 #71# 4% B i wT 58 B M
B, mRHA LRSI MM ThreadLocalMap LB/ T4 B, B IR N L& TE
wiTRA, WH%LARS| ) ThreadLocalMap SEHEEA FTIEMIK H, HLHKHRANLRKHE
FEZMEBEADEEERMEE. MmRZEE AL T sTRE, WZEESIHD
ThreadLocalMap & {5l {9 Fo 2 4k B A ik s Mibs . FTLA, X PSS SR MR .

%tF ¥/~ ThreadLocal LS, anRIEXRE I RIBHNRZGHER T ThreadLocalMap 4% B 3 K
BaLAMISI A (8551H) 4b, A Kb el 5/ 51H, A4, #HRHY ThreadLocalMap 4 B A
¥, Fint ThreadLocalMap 4k H XX BAFA XM RIS HARSIH, it RES|HiX
ThreadLocalMap 35 il I £k B2 A7 76, WIi% 4k B 25 PE 1k b7 5 (a1 e 2% 4 48 o ) 2 B 4 A % R 32 £l [l

2 XAMKRY A EABLY, £ T M ThreadLocalMap #) 5% Fr & 52 5T A& # ThreadLocal % #9iR 4%,
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W, 5| fHi% ThreadLocalMap 4% H Ik FE KA #E, Ni% ThreadLocalMap 4% H 5|
ThreadLocal 5 il K bt B2 ) S B2 45 A MR LB T pbr Sk B, Xk 7= tE T AR .

T LA Apache Tomceat 6.0.37 4 {5l 43 7 7 A= A £ ittt o i D4 itk il 10 LAk 3 5%

Tomcat Ik %5 & M EP & A4 — A it XM A I TIEE SR M TR & A~ Web B HEF
Mgk, Bk, A Tomcat 55 25 H B EHI—A Web BB FFAE (L (Anfd 1k p7 A Fn 3 p
) &, SRR B A SR R & A LIRS R AL,

aniE . 10-6 PR &R T—/MEM ThreadLocal T3 N FFiltiRfAIFI . MemoryLeakingServiet
/) ThreadLocal 2% & TL_COUNTER 3} £k FEdF A ¥R 2K R Counter 2 — ANV H B HE
N ¥, Tomcat F, i H B % X3 H Tomcat Y fn#k % (Class Loader)
WebAppClassLoader fii 3 fn#k. Java 1, A KP LB SFFAFIEE (KEAGHE—IHER)
RIS, T 2R R S A A AT I 2 s et RV 51 M . Bk, Counter SEHI & +F
£ % WebAppClassLoader fJr[i55| . - H., Java 2 ndi s &AM B R E
2 /5] i . MemoryLeakingServiet 2% b & i WebAppClassLoader 1 5t in# A9, A
WebAppClassLoader 4554 X MemoryLeakingServlet 25#J5|F, ifii MemoryLeakingServlet 3¢
Bt H# A& TL_ COUNTER ## & *t ThreadLocal SEfify5] FH , # WebAppClassLoader #4
%t ThreadLocal L Bl@ /a5 M, FEXMSIHXF (mE 105 from) F, 4
MemoryLeakingServlet filf £ Web i #2712 (LI, f1F TL_COUNTER X} i [#) ThreadLocal
L BIBR T Tomcat iR 55 2% Y T VE & e 3t B mliA 5| HISh, B4 WebAppClassLoader Xt H A
AIGKSIA, 1 LY L X454 4 i% ThreadLocal K% i) Counter SE i I3k 52 51 A,
e, XFhg ot & $ % ThreadLocal 25|, Counter SE5|LL Bz WebAppClassLoader Fiing b it
A RE T W BIR B, ﬁﬂfiETWT—f—?ﬁiﬁa #115- MemoryLeakingServlet 3 B 7E#J Web 7
MR R EE I E, W LR ATt 2 3 BoEkiZ Web AT Bshi BT iy 2k
B bk E W, BA&SH IVM NTEH) PermGen XIRWER (XM MM REHE N
java.lang.OutOfMemoryError: PermGen space) ,
7 ¥ 10-6. ThreadLocal P 7 i i 7 5] 4K
public class MemoryLeakingServlet extends HttpServlet {

private static final long serialVersionUID = 1L;

private final static ThreadLocal<Counter> TL_COUNTER = new ThreadLocal<Counter> ()

@Override
protected Counter initialValue() {

return new Counter();

}
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@Override
protected void doGet (HttpServletRequest req, HttpServletResponse resp)
throws ServletException, IOException {

PrintWriter pwr = resp.getWriter();
pwr.write(String.valueOf (TL_COUNTER.get () .getAndIncrement()));
pwr.close();

}

class Counter ({
private int i=0;

public int getAndIncrement () { \
return (i++);

}

10-5. & 10-6 RSB RAMRSIHXR

AN 1E B 10-6 F 1) ThreadLocal S5 {5l % B2 I £k B2 55 A 3 Rk b HoA~ IDK brif FER 1 35 6l (2
WIEH 10-7), MR ANFFlER. X2 F A, 7E Tomeat 3R JDK Frifi 22 iy Tomcat
fJ StandardClassLoader fi1 5t in#%AY ., 24 MemoryPseduoLeakingServlet i 7EfY Web 7 Fi #2549k
{& |k HIBT %, StandardClassLoader 3% 54 *F MemoryPseduoLeakingServlet 2f95[ .,
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I, MemoryPseduoLeakingServlet 2 -4 4% 4 % ThreadLocal £ 5] TL_COUNTER B =] ik5( .,
B, Btit ThreadLocal SERIBR T £k b AY LIERBX HEFA ALARISSS I RS, RGP ERA
HALRTEIE . KB T b SCHEE 4 IR S 1 ‘

# 3 10-7. ThreadLocal 44 W 4 i i 7 4 4.5

public class MemoryPseduoLeakingServlet extends HttpServlet {
private static final long serialVersionUID = 1L;

private final static ThreadLocal<AtomicInteger> TL_COUNTER=new
ThreadLocal<AtomicInteger> () {
@Override
protected AtomicInteger initialValue() {
return new AtomicInteger();

}
}i

@Override
protected void doGet (HttpServletRequest req, HttpServletResponse resp)
throws ServletException, IOException {

PrintWriter pwr = resp.getWriter():
pwr.write (String.valueOf (TL_COUNTER.get () .getAndIncrement ()));
pwr.close();

}

£ ERTid, fEARSS 2% %55 T {# Fl ThreadLocal BN MHRAT— > LB &2 Web o R F
B 2 N % £ A 4 ThreadLocal SEfIelE 51 (2 LE 10-5), fEskEm b, I8t aTLAE
FIHE R IELEE T, AHRACRD S UL B 10-8,

7% 10-8. T ik ThreadLocal A & ik ey T L %

/**
* RS HEEAFHM RN ThreadLlocal BN ThreadLocal F3&.

*

* @author Viscent Huang
*

* @param <T> HIRLHIZFUEH XTHRAR
£
public class ManagedThreadLocal<T> extends ThreadLocal<T> {

/*

* fERgS5|H, Bl AR,

* fEH volatile BIM{RIEANFF AT Wik,

L7

private static volatile Queue<WeakReference<ManagedThreadlLocal<?>>> instances =
new ConcurrentLinkedQueue<WeakReference<ManagedThreadLocal<?>>>();

private volatile ThreadLocal<T> threadLocal;
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private ManagedThreadLocal (final InitialValueProvider<T> ivp) {
this.threadLocal = new ThreadLocal<T>() {

QOverride
protected T initialValue() {
return ivp.initialValue();

}

bi
}

public static <T> ManagedThreadLocal<T> néwInstance (
final InitialValueProvider<T> ivp) {
ManagedThreadLocal<T> mtl = new ManagedThreadLocal<T>(ivp);

// {#F$S3 FI3I Bl ThreadLocalProxy S6l, Bk A7EHHR .
instances.add (new WeakReference<ManagedThreadLocal<?>>(mtl));
return mtl;

}

public static <T> ManagedThreadLocal<T> newInstance() {
return newInstance (new ManagedThreadLocal.InitialValueProvider<T>());

}

public T get() {
return threadLocal.get():
}

public void set (T value) {
threadlLocal.set (value);

}

public void remove () {
if (null != threadLocal) {
threadLocal.remove () ;
threadLocal = null;

}

/**
* EEZEHEEMITAE ThreadLlocal L.
*/
public static void removeAll () ({
WeakReference<ManagedThreadLocal<?>> wrMtl;
ManagedThreadLocal<?> mtl;
while (null != (wrMtl = instances.poll())) {
mtl = wrMtl.get();
if (null != mtl) {
mtl.remove () ;

}
}

public static class InitialValueProvider<T> {
protected T initialValue () {

//BRNEH null
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return null;

}

i 8 10-8 fi - ManagedThreadLocal #&& ThreadLocal {3, #c H {# Ffl )5 #: 5 ThreadLocal
#AHHE ., ManagedThreadLocal A## 275 removeAll FT-4Ta1% A0 BT A < il 3 H 5 (5l 2
& threadLocal fJ5| M. XHLIFER T /4 ThreadLocal NA7ilit iR 45 k. @H, FRATTLL
7£ ServletContextListener SZ 5] contextDestroyed J5 #7118 | ManagedThreadLoca.removeAll,
XHE, HEA Web AR LRI, ZRHAFTERRIFTA ThreadLocal 3K Gil#R& i iEEE
i (fRi%i% R 2 7 &6l it ManagedThreadLocal 3k [ kB FF A X R ) . HH 10-9 R/R T —
/-{# Fil ManagedThreadLocal #:Jj (l- ThreadLocal PN 77 i ik 09 {51 - .

% 10-9. 4%/ ManagedThreadLocal % Fs ik ThreadLocal P & it i
public class MemoryLeakPreventingServlet extends HttpServlet {
private static final long serialVersionUID = 1L;

private final static ManagedThreadLocal<Counter> TL_COUNTER = ManagedThreadLocal
.newInstance (new ManagedThreadLocal.InitialValueProvider<Counter>() {
@Override
protected Counter initialValue() {
return new Counter();
}
b

@Override
protected void doGet (HttpServletRequest req, HttpServletResponse resp)
throws ServletException, IOException ({

PrintWriter pwr = resp.getWriter();

pwr.write (String.valueOf (TL_COUNTER.get () .getAndIncrement ()));
pwr.close(); ’

10.5 Thread Specific Storage R AI AT E LI
. \
AR
JDK 1.2 5| A#9$7dE 2 java.lang. ThreadLocal<T>u] UL & i A& Thread Specific Storage #3[H)
w] & F5LH, ThreadLocal 254824 F Thread Specific Storage #£3[1J TSObjectProxy £ 53, H

RAZH T #0224 T TSObject 2 53 , FI|H ThreadLocal 5£F] Thread Specific Storage #3,, [
AR RATEERLL T ILGEE.

1. [#45E) fIE ThreadLocal )2 (SFELT%).
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2. [AIE, {HE#AFEZM] 7E ThreadLocal )72 rp 2 26 HAC (Y initialValue 3, HF
TE LR GR I £ R A A RS

TEHEENAZ, 2% ThreadLocal Y745 &, 5 Wl % % H static final &1, A [RIAIEREF
FA 6] — 4~ ThreadLocal 5 {3 B[) o] £k BB 35 () Se Rt e A AF 52 s o], (R k26 %0 24 ThreadLocal {978
BESCHRG R (H static &) BIRl, MLHUE X ALB2E R (A EH static f£1H) .

10.6 Java FrAEREESL)

JDK 1.7 5| AfJbrifE 2 java.util.concurrent. ThreadLocalRandom gt {#i il T Thread Specific
Storage %3\, ThreadLocalRandom /& ThreadLocal fJ—/4>F2%, H current 5% @ —4~ & T
2 AT FEMY ThreadLocalRandom 355, X HL, current J5 3 A03R (o] (B k& — 2R PR A X R 5L
Bil. Bk, AEZEVAH ThreadLocalRandom S {5 AH X% 75 ik 2R T — A BE LI fc, 4H
HZRIAREM, XA &Rk £—/ java.math.Random LR RBBEHL B R Em, RE
Random & £k B2 % 22 1Y,

10.7 MXER

10.7.1 Immutable Object £, (& 3 &)

Thread Specific Storage #1538 1if A5 3 5275 8 SCH 2% B2 4 45, Immutable Object #5212 {3k
EHE RS AN RAREA TR L gfiw s, —HMEAELMERDEXBIHERLT
RIESRE%R4,

10.7.2 Proxy (8I) #&x°

Thread Specific Storage 53X} TSObjectProxy £t 5 #4124 T Proxy # [ Proxy £ 5%,

10.7.3 Singleton (Efl) &z

Thread Specific Storage #sX 7] LA K L2 TR R HIEGK, BISCB B g RAE R
N EH—A HA—A %61,

3 GOF &4 X, RAAHTHRERAZA, #HTAZAS “AFTR".
4 GOF #it# X, RAEABTREEAZIA, #FHTAEFEAE “AFXTR",
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FENME

Serial Thread Confinement ( 17472

HiA) &

11.1 Serial Thread Confinement #ﬁiﬁfeﬁﬂ'

MRHAREFHBATERENERRELT MR, MBNXEFLEEEmSIAS, BAFENTLA
2 FE {# | Serial Thread Confinement f£3X; ,

Serial Thread Confinement #3900 BAR &l i 2 A H R EF F AT LBES R B 1T
b, HAXEREFIMIES B —/ TIEESRETOE, Fik, /M- ITES
SBRFRMIEERER M RE T RA - SEURE, AR R, Mk
% T B IFE & B BT RES | K A1 8 .

LR, MRBATAIFRESVIOIELBE R X RAT MY, hiEKIES B THMME
Bk L4, BYb Serial Thread Confinement #5517 16 3 % ££ 5 B (i FARIPBA FI| 4= B th & 15 B
. Bk, Serial Thread Confinement #iZ A4 & E A — A FFHE /B (BITHHAES
i AT FBAFI B i) 248 5 — AT RERI T B E KI8T CHIRBEH R AES BT iR e R
RAEMRATRES I ARIHL) .

11.2 Serial Thread Confinement &3\ 89%244

Serial Thread Confinement & BIPA SIS H R EH £ 71k, HElE—ITHNN—NLIEELE
XX e R AT IR AUAE S AT AL EE , X (EBIRAT AT LA 431X B 4E S5 AT B il R O dE R B R 2
bop Srixmw)ik i



Serial Thread Confinement #i. T ES 5 EHUL T LA, HEEME 11-1 iR,

+enqueuel()
+dequeue()

NonThreadSafeObject

11-1. Serial Thread Confinement 2T8V2EE

o Serializer: fii7iAfSMRTEMR SO LS TIER SRIVAEGEAYER, HBE w3
(3 S AR 95 VR P % 8 A AR L AE 55 A SEBLIR %5 i A7t HEE R RIRTTNT

> service; 7, Serial Thread Confinement B 442 B RS ik, %5 BB & Fig
T HAI & EH B T

» init; %A1k Serial Thread Confinement HEA X SP R FEMIAR S . % F %I LABB) LAE
HZERTE,

» shutdown. {Z}- Serial Thread Confinement {3 % ¥P RTINS . % BT LAME L
TrEHEERE.

o WokerThread: T{E& &2, 7 512U Serializer #2758 HIF & 155 LA B X B4E 55 04T .
HKFEHERRTRNT. '

> submit: T Serializer 2 H:- K155, HHXLEF EiTL,
> dispatch: FlFHhATHITILAIES .

e Queue; Serializer f1 WorkerThread [HfZE X, ATEHHRIESHEITL, HEE
FEBIRTANT
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> enqueue: JHTFIf%E% ARSI,
> dequeue: | T{E5 IS,

e NonThreadSafeObject: T {E#LkRHATIESH ATHHRIMIELR L LR,

Serial Thread Confinement B2/ )5 71 & an & 11-2 Fii.

T \
3 start) : :
i« - - s : :
s b :
6 seevice() 7 ¢ submi() g ;
- 81 engueve() '
ke« o
1 : = :

lmmmzwiﬂﬁ | TJ casoda

11-2. Serial Thread Confinement & HE5E

B 1% K umfChLiE A Serializer iy init J5 % #)441L Serializer # BEHIR 55 .
% 2~4 % init J5ik QIR R A M A0 TR & R ki,

54, init kR E,

%64 % PUniCESIA A Serializer sE{IfIAR %} i%: service,

#7F: service J5 ik H TAE# &2 LB submit J5 k4828 —MES .
%8, 9. submit KL KBS TFABS], KAHRESHITE.
10 2 : submit J5 kiR [H],

%11 4. service Hikik [,
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#F12¥. TEE&REBT.
F 13, 145, TIEEERBAGIFIES.
#15~17 F . TR RIS 12 QU I Ui AR R & 20 Gk Bl

11.3 Serial Thread Confinement #& 5% 52k 2= {51 24T

ERGTFELFMNNMRES FTP RS & L FH—MCHRThEE, ZhREM L& S —#%
JFIR FTP % Pimélfh . % FTP & Pimal fF HAp & 2, Fikanf £ 4> 22 3t 50 1 50 6l T
SIEHHEHEEL. B, REPSELIEEFTEMNRS S L TFHECH, FERMNAFEixLE
FETHCHEMERSHE TRVIHE TREEE A7 hbE, F, XBERNFZE
EHRR S mE. MRRNRASAAGREHE TR, HEXFHENMRBEEE —
A FTP % P S5 (B Fl Thread Specific Storage #X., 205 10 %), B4, &
RERMIRET. EXEEREL-MHZZRLE S G FTP IRFFBL T 24 MLKEHE,
X Fp i RS BRI, TURMAFE I, YR, EFAB LB LE FTP & g
Mgk ftses, (B, X —RMIRS S L THCHERSRETN (B—THXH). FH, X
T B i R % /0, S VO #4518 T el bRk FTP & Mgkt L4
iSRS 8 T HSMG Lo, Mifihgin &R .

Bl e, iX BIATATLARE F Serial Thread Confinement 85X, &/l LAFE By i 135 LA F LAY B #%.
— REHRIE, X(EBRFIRSEALESE TR T Roe b T LA4kSE Kb B,

= FREMSTMIMEIRRS . X EAAFCHE TR TS SR Tl %4 M Lk FTP
% P, iU A AR LB E T .

{ F Serial Thread Confinement #zSCHLCfF F#k, A Mg dir FE—#cH, £m LA,
XA SR FTP & Pm kB L2 SR LR . B35k, BOERA—AHH
BB (BRFIS BT B FRE RS CHRBEIEERE R SN RNER L &M
SIARIE) . M58, XERNMELZZEMEBNRENEE, AU S THIRS A &
I REBE,

AL BB T BRI aniE 8 11-1 s,

| bnsbit, RAMAER 94 (Contented Lock) 23142 ETF Uhpdk, A MAER B AR5 AL LT ik,
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AE -1 IHTHRSFERS
/*
* SEHL FTR M FEL.
* X fifh: SerialThreadConfiment.Serializer
*
/
public class MessageFileDownloader ({

// B fffh: SerialThreadConfiment.WorkerThread
private final WorkerThread workerThread;

public MessageFileDownloader (String outputDir, final String ftpServer,
final String userName, final String password) {

workerThread = new WorkerThread (outputDir, ftpServer, userName, password);

}

public void init() {
workerThread.start () ;
}

public void shutdown() {
workerThread.terminate () ;

}

public void downloadFile(String file) {
workerThread.download(file);
1

// B Mifi: SerialThreadConfiment.WorkerThread
private static class WorkerThread extends AbstractTerminatableThread {

// ¥ fHfe: SerialThreadConfiment.Queue

private final BlockingQueue<String> workQueue;
private final Future<FTPClient> ftpClientPromise;
private final String outputDir;

public WorkerThread(String outputDir, final String ftpServer,
final String userName, final String password) {
this.workQueue = new ArrayBlockingQueue<String>(100);
this.outputDir = outputDir + '/';

this.ftpClientPromise = new FutureTask<FTPClient> (
new Callable<FTPClient>() {

@Override
public FTPClient call() throws Exception ({
FTPClient ftpClient = initFTPClient (ftpServer, userName,
password) ;
return ftpClient;

1)

new Thread ((FutureTask<FTPClient>) ftpClientPromise).start();
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public void download(String file) |
try {
workQueue.put (file);
terminationToken.reservations.incrementAndGet () ;
} catch (InterruptedException e) ({
}
}

private FTPClient initFTPClient (String ftpServer, String userName,
String password) throws Exception ({
FTPClient ftpClient = new FTPClient();

FTPClientConfig config = new FTPClientConfig();
ftpClient.configure (confiq);

int reply:
ftpClient.connect (ftpServer) ;

System.out.print (ftpClient.getReplyString());
reply = ftpClient.getReplyCode ()

if (!FTPReply.isPositiveCompletion (reply)) {
ftpClient.disconnect () ;
throw new RuntimeException ("FTP server refused connection.");

}

boolean isOK = ftpClient.login(userName, password);
if (isOK) {
System.out.println(ftpClient.getReplyString());

} else {
throw new RuntimeException("Failed to login."
+ ftpClient.getReplyString());
}

reply = ftpClient.cwd("~/messages");
if (!FTPReply.isPositiveCompletion(reply)) {
ftpClient.disconnect () ;
throw new RuntimeException ("Failed to change working
directory.reply:" + reply);
} else {

System.out.println(ftpClient.getReplyString()):
} \

ftpClient.setFileType (FTP.ASCII_FILE TYPE);
return ftpClient;

}

@Override
protected void doRun() throws Exception {
String file = workQueue.take();

OutputStream os = null;
try {
os = new BufferedOutputStream(new FileOutputStream(outputDir +
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file)):
ftpClientPromise.get () .retrieveFile(file, os):
} finally {
if (null != os) {
try {
os.close();
} catch (Exception e) ({
e.printStackTrace () ;
}

}
terminationToken.reservations.decrementAndGet () ;

@QOverride
protected void doCleanup (Exception cause) { \
try {
ftpClientPromise.get () .disconnect () ;
} catch (IOException e) ({
e.printStackTrace() ;
} catch (InterruptedException e) {
e.printStackTrace();
} catch (ExecutionException e) {
e.printStackTrace();
}

MessageFileDownloader 24H 24 F Serial Thread Confinement fi3%.[#J Serializer £ 5%, H#HA
AN E5# WorkerThread #H24F WorkerThread £ 5%, # A 2% WorkerThread {3 572 &
workQueue FH24T Queue £ 5F |, JHEH 11-2 B/~ T MessageFileDownloader 3/ — /4~ 7R

Bl P om IR .

7% 11-2. MessageFileDownloader % # 74| & 7 3% & 5%

public class SampleClient {
private static final MessageFileDownloader DOWNLOADER;

static {
DOWNLOADER = new MessageFileDownloader ("/home/viscent/tmp/incoming",
"192.168.1.105", "datacenter", "abcl23");
DOWNLOADER.init () ;
}

public static void main(String[] args) {
DOWNLOADER.downloadFile ("abc.xml") ;

/1 PATHARERAE
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11.4 Serial Thread Confinement #3801 5521
EZ5
Serial Thread Confinement #5 7] LAFS BhFe (I T7E A FHBIA0IE OL P LBl ki 4L, BE, fE5L

B (i FH 75 220 3 Serial Thread Confinement #3X [ & (784 : 11 55 8 17 1L BT i e A9 8k HH BA
F|LA K Serializer 6] # [\] WorkerThread i 2¢ [ £ % Xt R X Le g (R &L A I iE] Fn s 1R 9 P44 .

Serial Thread Confinement #XCHY 4% & il it (F F — A FF 8 /D B B AR 5 — AN TP E KA
PLALB RS, Fik, Shap AR RIRHEEE B BA T8 i % A8 R A
MEEB R LM ROTIRLREL L, IBL XA P9I #4ELEE Serial Thread Confinement 3
FR {s F AR A B 285 R 0 A B A IF 4 T k2

Serial Thread Confinement 3 [fy #L %) &7 = A& L T A .

o EEMFAIEZEREMR, BXFHFESIAG: FE5MITHRIEER RS, ME
F B AR X et G U5 R ULk FE & 4, X S A0 T 8 bL S W A 55 il PA A h B 5
B8 KM%, B A FRATRTLA{E F Serial Thread Confinement #3X,, 4<% L Filst /& T
X .

o EFHMITHR IO #BE, ERNTHELEZH /O LiZEM ETXI#H*: VO #§1E,
X VO, W% VO SHMALGN LT Xk, Bk, mRAHR VO WEREL, B2FK
G AL BB P RE MR K. X Tt 200 L T CUiHkE TE B MRS RIE, F&
KB Z AR e e AL B SO fF 3, R H T odb BRSO % 8.

ESHAIRLER

AR P O e O 55 AR BRES R, B2 3% A1 AT AR A Promise 55K (22 IL5E 6 25) . Sk,

FATRTLALL Serializer {y service 75 3K 5] —7/> Promise (java.util.concurrent.Future) SZff, %
F’ﬁﬁ@ﬁﬁ&@%%ﬂuﬁﬁl#ﬂﬁé%m%@%%a HE, IHMEEEE—H: 24MEF
v £ FE L T [F]— /™ Serializer SE 0Tk & £ LR & F ¥R — /N4 F2 (Serializer 5C {5l BT & B AY
TAEZHSRE )AL FE 45 5 4nf WorkerThread 4bF i 12 , & & P A S 7E Serializer [ service
75 38 5 AR BT 55 (g A B 28 R 2 Tl (g It (k) i) B K 2, {43 WorkerThread {3 4 J2 % Y Bt fia] B
FTHRAES, MAXFRESEE Fim &R E Ak, 48, RIOWATLLEEARZ AN
Serializer SE i, iX#%, %4> Serializer 55 (i) % P in £k R EARBUE S b B £ R E R E 5 Fh
R Serializer LM R TAEZH &R, Ailixte—Kk, "INMXNFEZERLIEES
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BEHNHRERTRKE.

11.5 Serial Thread Confinement t&=R. A0 7] & F LI
KA

THEFIRISRR T Serial Thread Confinement #5XH)—/~ vl & LB, aniFH 11-3, F# 11-4

iE s 11-5 fis.

7% 11-3. Serializer £ 55 # 9 T ILA % A

/%
* Serial Thread Confinement #® Serializer Z25FWHHLH.

\

Qauthor Viscent Huang

@param <T>

Serializer [f WorkerThread FT#23C HI{E SRt N AR R

@param <V>

service AEHIIRFEIEKE

* 0k ok ok * F W

*f
public abstract class AbstractSerializer<T, V> {
private final TerminatableWorkerThread<T, V> workerThread;

public AbstractSerializer (BlockingQueue<Runnable> workQueue,

TaskProcessor<T, V> taskProcessor) {

workerThread = new TerminatableWorkerThread<T, V> (workQueue, taskProcessor);
}

/ *
B TR, FTARIESE S $ s B AL 55 L1

@param params
SHFIER
@return fEH L. A TR WorkerThread.

* 4 ok * 4 %

*/
protected abstract T makeTask(Object... params);

/**
* ZRXIRBEMRE F . ZEOFRBEE LN E T Z A EE N RAN T E (0
* downloadFile).

A X BRRRS /7 (10 downloadFile) AIEEEAAZ .

*

@param params
& P AESiE T N iR M S BIR
* @return AlEUUFREUESRAELE RN Promise (B2 6 E, Promise ) LHl.
* @throws InterruptedException
*/
protected Future<V> service (Object... params) throws InterruptedException {
T task = makeTask (params) ;
Future<V> resultPromise = workerThread.submit (task);
return resultPromise;

* Ok Ok
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}

/i*

* WIEEAZ T IP R B IIIRS .

*/

public void init () {
workerThread.start () ;

}

/**

* g bR SRR RS .

*/

public void shutdown() {
workerThread.terminate () ;

}

ih % 11-4. WorkerThread &5 # 7 & A £ IAX 55
/*t
* Serial Thread Confinement 3 WorkerThread 5% 0§ FHLM.

ZMEH T Two-phase Termination = (ZME 5 F).
@author Viscent Huang

* ¥ ¥ *

@param <T>

* Serializer [l WorkerThread Ff#23C T 45 Xt L K B
* @param <V>

* RMESPITE R AR

*/

public class TerminatableWorkerThread<T, V> extends AbstractTerminatableThread ({
private final BlockingQueue<Runnable> workQueue;

/1 B EEPATEFHIXT R

private final TaskProcessor<T, V> taskProcessor;

public TerminatableWorkerThread (BlockingQueue<Runnable> workQueue,
TaskProcessor<T, V> taskProcessor) {
this.workQueue = workQueue;
this.taskProcessor = taskProcessor;

}

/**

* BWOHTES, HRHBTL.

*

* @param task

* £%

* @return AIELIZREUERAEL RN promise (B 6 &, Promise X)) FHl.

* @throws InterruptedException

*y

public Future<V> submit (final T task) throws InterruptedException ({
Callable<V> callable = new Callable<V>() {

@Override
public V call() throws Exception ({
return taskProcessor.doProcess(task);

}
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FutureTask<V> ft = new FutureTask<V>(callable);
workQueue.put (ft) ;

terminationToken.reservations.incrementAndGet () ;
return ft;

}

/**
* PATEF A EZE
L7
@Override
protected void doRun() throws Exception {
Runnable ft = workQueue.take(); \
try |
ft.run();
} finally {
terminationToken.reservations.decrementAndGet () ;

}

}

%% 11-5. TaskProcessor 4 o i 24

/**
* FMEFALEAHR.

@author Viscent Huang

@param <T>
FRAEF AR

@param <V>

% RS R G R AR

LV
public interface TaskProcessor<T, V> {
/**

* REEAES AT AR

* @param task
* £%
* @return {EFMHELR

* @throws Exception
Ll
V doProcess (T task) throws Exception;

LN I I T

}

FI A E Ay w5 KRS 5EHL Serial Thread Confinement 4, B AR FF AT E KL T ILHG-F

ﬁﬂ
1. [ 7 X Serializer #2735 45 WorkerThread f4F 25 %f 7 [ 2 5
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2. [4ZE] £ X AbstractSerializer {972, HSLBlH A K E LAY makeTask &R H . BIMZ
FRFEEL N LZFE L service EAHRGBMRS ik, ZHETERRARLLEDN
service i,

3. [4%]) 5 X TaskProcessor $ [0 [ SCEL 2,
EH 11-6 B T —/M# A LHS LB Serial Thread Confinement 5 3]

¥ 11-6. 4% A T 2 A 4K 4 3 3 Serial Thread Confinement 4% X, 77 4 4% &%
public class ReusableCodeExample {
public static void main(String[] args) throws InterruptedException,
ExecutionException {
SomeService ss = new SomeService();
ss.init();
Future<String> result = ss.doSomething("Serial Thread Confinement", 1);
Thread.sleep (50);
System.out.println(result.get()):
ss.shutdown () ;

}

private static class Task {
public final String message;
public final int id;

public Task(String message, int id) {
this.message = message;
this.id = id;
}
private static class SomeService extends AbstractSerializer<Task, String> {
public SomeService() {

super (new ArrayBlockingQueue<Runnable>(100),
new TaskProcessor<Task, String>() {

@Override
public Strfhg doProcess (Task task) throws Exception {
System.out.println("[" + task.id + "]:" + task.message);

return task.message + " accepted.";

.

1)z
}

@Override

protected Task makeTask (Object... params) {
String message = (String) params[0];
int id = (Integer) params[l];
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return new Task (message, id);
}
public Future<String> doSomething (String message, int id)
throws InterruptedException {
Future<String> result = null;
result = service (message, id);

return result;

11.6 Java trEEESEH

Swing FRJSEF T H 2 SwingUtilities gk{f Fl T Serial Thread Confinement #z,, i%2H)
invokeLater J5 % 1% £/~ . Ik B RE B H &K #2385 Swing GUI A RHES . i iX S8 4E 55 (L i
ME—fy—/~2k#2 (BD Swing iy Event Loop £k#2) X fiaidhit. MififREE T Swing GUI B/
e 4, X B, SwingUtilities 26 4H24 T Serializer £ 5% , H invokeLater J5 #4224 T Serializer
Z 53/ service 5, 1fi Swing Event Loop £&#2 M| #H 24+ WorkerThread 2 5%,

1.7 HEXER

11.7.1 Immutable Object #&x, (& 3 &)

Immutable Object A, /] ATEAfE BB L T LM EREL e KBEOREH &M ERERL
EXREVREARAE,

11.7.2 Promise &3, (£6 &)

MR % P AR OES I EEE R, B2 FATTLAE A Promise #3X (S L5 6 3£) , ILHT,
A LALE Serializer {Y service J7#5i% [a]—7> Promise (java.util.concurrent.Future) SEff|, & P
B iZ L F T CASKERAR AR S IR B

11.7.3 Producer-Consumer &3, (£ 7 &)

Serial Thread Confinement Bz "] L% p% Producer-Consumer 25 #)—/~3C |, Serial Thread
Confinement #3 [J Serializer £ 5% . Queue 5 F1 WorkerThread 2 5#F 4 BIAH 4 T
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Producer-Consumer #£3/YJ Producer £ 53  Channel £ 53# %1 Consumer £ 5%,

1174 Thread Specific Storage (&I45EHEH) R
(& 10 B)

Thread Specific Storage H Al LATEAR (AL T KB LBREL L, KEOLEEE/&E
BER N BN ENEEBR LM ROILH], ENEBZAAKZZIERBRLEXRE
xLHl.

1.8 SEFR

1. Brian Gdetz et al. Java Concurrency In Practice. Addison Wesley, 2006.

2. Doug Lea. Concurrent Programming in Java: Design Principles and Patterns, 2nd Edition.

Addison Wesley, 1999.

3. SwingUtilities JEf5. http://grepcode.com/file/repository.grepcode.com/java/root/jdk/ openjdk/
6-b27/javax/swing/SwingUetilities.java#SwingUltilities.
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F12F

Master-Slave (F£1{p) &R

12.1  Master-Slave &35 &/

Master-Slave B3 & — A% F4rifiih 2 (Divide and conquer) AR BIHEA., HE.OBER
¥—AMEF (RIAES) oA T/ 1E %R (Semantically-identical) HFE%5, Hh%E
T TEFEEBRRIFTHITXEFES. FRAEESHLESEREETEEEN FESHLE
S5 T B . T3 28 15 43 T 1 2 AF 5% A A B 41 Y7 6 Ji 46 4 55 4R 38 5 A 136 3L A T LAY
B, Master-Slave HEFBESE i it 3%, LB T 15 B R,

12.2 Master-Slave &3 AZ5544

A TIRETRBER, RAOVEMER DB RES o A& TAFES, HEMET
THERESERIITEETES . RAEHENFHESOLCEERESAHFIBESOLEER.
B, MFRFHEFmREGNS, AXESNIE, FEFSLEERNAIIFUR TEES
B A RS AR TR LA A AT LAY, DA T3 AR 55 AR A mT A dr M 8 fe & P AR

Master-Slave #2il id 76 11 55 FR & 09 % P i S 2 18] 5 A —A> B i3+ . (Master) figgk
T ik [R8I, Master-Slave (X FES 5EFH AT LR, HKEmE 12-1 Fios,



- 2..% Slave
+sawce(k)0 P
-splitWor
calstaves() +subService()
-combineResults()

12-1. Master-Slave &3 HI2EE

e Master: MFIFHEFHOME, FEFSHIREMAEFSLEERNEH. REEREK

R AT,

> service: iXj& Master & 5F M IMEBRIED, A TEBWEBES, R EHOHEES

®.

> splitWork: K JRAR1ES o MEpcHE T8 LFRWFES .

> callSlaves: &N T1EFIR KL %A Slave SLffldtfTab8

> combineResults: A& LS HLBEERETES, BRRHESLEER.
o Slave: I FHEFHILHE, HERGERRTMT.

> subService: Pk, MRPITHEFHILIEZHE,
Master-Slave #2571 B 4n & 12-2 Bios,
Il S el R s N s S
N s N R
P I —— TJ
P B SRS S——— ’U

12-2. Master-Slave EREVE5IE
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F 1% FHumfAriE A Master 25 5L FIfY service ikt —MES (JREBES).
% 2% service 5L iH A splitWork J5 Bof R AR E S o A T ERIE X TS,
# 3% service kI callSlaves 5%, #iT FHEFHIIRA .

¥ 4~9 4. callSlaves & — 1A &/ Slave £ 5% :filHY subService J5 ¥ F Ik kK 4
FHRLHY Slave 2 53 S (i1 7 0B,

%10 % ; service %5 2Bl combineResults 75, & T1E %5 MR ER 45 R4 A& BRI E 51
ReBREE R,

11 4. service J5 kiR [l AR HE 55 RIALBREE

i an & 12-2 B 751 B #) %0, Master-Slave #3010 & P RS 5 Master 22 5 1) service
HEHEATRE, RS0 mia 2 i a1 Fom 2 A ol .

12.3 Master-Slave &3 SC ik ZHI#R4T

HHT Web Service (HLERAFTE - AARK BRI LA X TANEIHEER ZRLET
R AR O HESCE . 0 HESHER TIZRASERKEIMIER, ZRAKERSAEF
it F O 157 LA R 12 7 S8 R R NS 2 SR I 5 B R i SR AW B2 AR SC o . ot sKan T

Ak ot 9 B i £ ( SOAP/REST/HTTP) 2R £% (#F R/ R ) |3 2 M4k|1B4%
£ AR|BIRE L | B AT E LN B — AR AAU IP Mot | £ 7] 5 2|4k | 5 AL

B 12-3 J@on T —A Bl 0 B A .

2015-02-01 14:13:45.039|SOAP|request|SMS|sendSms| OSG|ESB|00200033375/192.168.1.102|13612345678( 136712345670
2015-02-01 14:13:45.067|SOAP|response|SMS|sendSmsRsp|ESB|0SG|00200033375/192.168.1.102| 13612345678/ 136712345670
2015-02-01 14:13:45.100|SOAP|request|SMS|sendSms|ESBINIG|00210033376/192.168.1.102(13612345678]136712345670
2015-02-01 14:13:45.396|SOAP|response|SMS|sendSmsRsp|NIGIESB|00210033379/192.168.1.102|13612345678]136712345670
2015-02-01 14:13:45.047|REST|request|Location|getLocation| 0SG|ESB|00200008326]192.168.1.102|13612345678]136712345670
2015-02-01 14:13:45.060|REST|request|Location|getLocation|ESB|NIG|00210008327]192.168.1.102|13612345678| 136712345670
2015-02-01 14:13:45.113|REST|response|Location|getLocationRsp|NIGIESB|002 10008330/ 192.168.1.102| 13612345678] 136712345670
2015-02-01 14:13:45.234|REST|response|Location|getLocationRsp|ESB|0SG|00200008328]192.168.1.102| 13612345678 136712345670

12-3. RBIEOBGIH

B, MEHU TARIFHIHEEM FBNMAZRE. Hit, RIMHEETAS AR/
He: Linux Shell B4 5 A Java #ibk . Linux Shell B A< 5 AR YR 45 7 A (7] B 2 4840 B2 (9
FHESCHE, HH BT A e SR AR O H BSOS 2ol i pr e (58 4% Java ik Java
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BRI AR A (System.in) W8 EAVEE O 0 &30 AR BUHE PR O B & SCHEAT IR
B’YET.

K ARG TRFEZIELTILA >,

B, ZARGME D HEXMHHAE—FEEREXHRS S L. AHRNTRTEEER SR
S LHESU RGN R, Fik, BNFZLETTALSHAORERR (CPUKEMANTE) &
ATREMLAR, LARIafr Tl T BBk 2.

Kk, it TAMSFIHEE—E N BEXHTRRLE KEMILEK. LIERERTT AR
# 100TPS (Transaction per Second, B[l 1s N ZGREMBCEEAIEREER), FHEANERML
BAeMmA 4 ZE\OBERXAHF, B2 h A LT HREBOHERRR
(100x3600x4=1440000) , ik, Siit CRMFEIHERER ATaeth, UREATLITE R
EERFEA

L8R, EARMAFTRREF ER BATVABEL R R IRIEFEZ A FK— PR X8,

WATATEAGE ] Master-Slave #830: JANH A B A # R 94 O A Sl R S 8CTRES LT,
MR ARE S5 R R . B IR B0 B EX R EMIER MR EAH N &K (I N A
10000), FATATLALASCHE A At TR S5 0 i, W& T REXHEA—1FHES, FHFIA
FIINTHEZEEEZPITXEFES . BFLAEN FESHEHSERHTREIRNAFEN
BALER .

Giit TH MY Java BERAG RS 40 5§ 12-1 Bk,

HE12-1. RFHIT TR Java kRS
public class TPSStat { '

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

// B HE e H 3
String logBaseDir = args[0];

/! BREHIRIEAYIR

String excludedOperati?nNames

/1 TREBEGSHEA RIS SIE

String includedOperationNames

Il
*

// TREBEGHENR HR &S

String destinationSysName = "*";
int argec = args.length;
if (arge > 2) {

excludedOperationNames = args[1l];
}
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if (argc > 3) {
excludedOperationNames = args[2];

}

if (argc > 4) {
destinationSysName = args([3];

}

Master processor = new Master (logBaseDir, excludedOperationNames,
includedOperationNames, destinationSysName) ;

BufferedReader fileNamesReader = new BufferedReader (new InputStreamReader (
System.in)); '

ConcurrentMap<String, AtomicInteger> result = processor
.calculate (fileNamesReader) ;

for (String timeRange : result.keySet()) {
System.out.println(timeRange + "," + result.get(timeRange));

}

/7 #ff: Master-Slave.Master

private static class Master ({
private final String logFileBaseDir;
private final String excludedOperationNames;
private final String includedOperationNames;
private final String destinationSysName;

/] BIRIRRAEFA slave LIRS

private static final int NUMBER OF FILES FOR EACH DISPATCH = 5;

private static final int WORKER COUNT = Runtime.getRuntime ()
.availableProcessors();

public Master (String logFileBaseDir, String excludedOperationNames,
String includedOperationNames, String destinationSysName) {
this.logFileBaseDir = logFileBaseDir;
this.excludedOperationNames = excludedOperationNames;
this.includedOperationNames = includedOperationNames;
this.destinationSysName = destinationSysName;

}

public ConcurrentMap<String, AtomicInteger> calculate(
BufferedReader fileNamesReader) throws IOException {
ConcurrentMap<String, AtomicInteger> repository = new
ConcurrentSkipListMap<String, AtomicInteger>():

/1 BB TIEELAR

Worker[] workers = createAndStartWorkers (repository):

/] TRIRAES 4 TARE LT

dispatchTask (fileNamesReader, workers);

[/ B TAEE R FEL R
for (int i = 0; i < WORKER COUNT; i++) {
workers[i].terminate (true);
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// REAEFREE R

return repository;

}

private Worker[] createAndStartWorkers(
ConcurrentMap<String, AtomicInteger> repository) {
Worker[] workers = new Worker [WORKER COUNT];
Worker worker;
UncaughtExceptionHandler eh = new UncaughtExceptionHandler () {

@Override
public void uncaughtException(Thread t, Throwable e) {
e.printStackTrace();

for (int i = 0; i < WORKER _COUNT; i++) {
worker = new Worker (repository, excludedOperationNames,
includedOperationNames, destinationSysName) ;
workers[i] = worker;
worker.setUncaughtExceptionHandler (eh) ;
worker.start () ;

1

return workers;

}

private void dispatchTask (BufferedReader fileNamesReader, Worker[] workers)
throws IOException ({

String line;
Set<String> fileNames = new HashSet<String>();

int fileCount = 0;

int workerIndex = -1;

BufferedReader logFileReader;

while ((line = fileNamesReader.readLine()) != null) {

fileNames.add (line);
fileCount++;
if (0 == (fileCount % NUMBER_OF_FILES_FOR_EACH_DISPATCH)) {

[/ TAEE LR M KA 48 L+ worker
workerIndex = (workerIndex + 1) % WORKER_COUNT;
logFileReader = makeReaderFrom(fileNames) ;

Debug.info ("Dispatch " + NUMBER _OF FILES FOR_EACH_DISPATCH
+ " files to worker:" + workerIndex);
workers [workerIndex] .submitWorkload (logFileReader) ;

fileNames = new HashSet<String>();
fileCount = 0;

}

if (fileCount > 0) {
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logFileReader = makeReaderFrom(fileNames) ;
workerIndex = (workerIndex + 1) % WORKER_COUNT;
workers [workerIndex] .submitWorkload (logFileReader) ;

}

private BufferedReader makeReaderFrom(final Set<String> logFileNames)

BufferedReader logFileReader;

InputStream in = new SequencelnputStream(new Enumeration<InputStream> ()
private Iterator<String> iterator = logFileNames.iterator();

@Override
public boolean hasMoreElements () {
return iterator.hasNext();

}

@Override

public InputStream nextElement () {
String fileName = iterator.next();
InputStream in = null;
try {

in = new FilelInputStream(logFileBaseDir + fileName);

} catch (FileNotFoundException e) {
throw new RuntimeException (e);

}

return in;

1)

logFileReader = new BufferedReader (new InputStreamReader (in));

return logFileReader;

}

!/ A MHf: Master-Slave.Slave
private static class Worker extends AbstractTerminatableThread {

private static final Pattern SPLIT PATTERN = Pattern.compile("\\|");

private final ConcurrentMap<String, AtomicInteger> repository;
private final BlockingQueue<BufferedReader> workQueue;

private final String selfDevice = "ESB";
private final String excludedOperationNames;
private final String includedOperationNames;
private final String destinationSysName;

public Worker (ConcurrentMap<String, AtomicInteger> repository,
String excludedOperationNames, String includedOperationNames,
String destinationSysName) ({
this.repository = repository;
workQueue = new ArrayBlockingQueue<BufferedReader>(100);
this.excludedOperationNames = excludedOperationNames;
this.includedOperationNames = includedOperationNames;
this.destinationSysName = destinationSysName;

}

public void submitWorkload (BufferedReader taskWorkload) {
try {
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workQueue.put (taskWorkload) ;
terminationToken.reservations.incrementAndGet () ;
} catch (InterruptedException e) {

’

}
}

@Override
protected void doRun() throws Exception {
BufferedReader logFileReader = workQueue.take();

String interfacelogRecord;
String[] recordParts;

String timeStamp;

AtomicInteger regCounter;
AtomicInteger existingRegCounter;
int i = 0;

try {

while ((interfacelogRecord = logFileReader.readLine()) != null) {
recordParts = SPLIT_ PATTERN.split (interfaceLogRecord, 0):

// % cru S E

if (0 == ((++i) % 100000)) {
Thread.sleep(80);
i=20;

}

// BhEEREFE (MEF K
if (recordParts.length < 7) {
continue;

}
// REERFREIEFERL selfDevice it EM R MICTE

if (("request".equals (recordParts[2])) &&

(recdrdParts[6].startsWith(selfDevice))) {

timeStamp recordParts([0];
timeStamp = new String(timeStamp.substring(0,
19) .toCharArray());

String operName = recordParts(4];

reqCounter = repository.get (timeStamp);
if (null == regCounter) ({
regCounter = new AtomicInteger (0);
existingReqCounter = repository
.putIfAbsent (timeStamp, reqCounter);
if (null != existingRegCounter) {
reqgCounter = existingRegCounter;
}
}

if (isSrcDeviceEEligible (recordParts([5])) {
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if (excludedOperationNames.contains (operName + ',')) {
continue;
}

if ("*".equals(includedOperationNames)) {
reqCounter.incrementAndGet () ;

} else {
if (includedOperationNames.contains (operName +
AR D AR

reqCounter.incrementAndGet () ;

}
} finally {

terminationToken.reservations.decrementAndGet () ;
logFileReader.close() ;

}

/7 FIi BAR BB R BERST 25

private boolean isSrcDeviceEEligible (String sourceNE) {
boolean result = false;
if ("*".equals(destinationSysName)) ({
result = true;
} else if (destinationSysName.equals (sourceNE)) {
result = true;
}

return result;

}

158 12-1 d Y3 Master #5224 F Master-Slave #id1[1) Master £ 5# L], B —HEDH
B IR %k £ Slave £ FRAbHE . 2k Master [ calculate 75 g:AH2Y4 T & 12-1 /Y service 5,

% Master () dispatchTask J5 253 JRAGTE S AT iR, A5 MR RAIFHEF IR K 4 Slave £
BAbE, FH, calculate 75 #4524 T & 12-1 iy splitWork J5 #:F1 callSlaves ik, 1585 12-1
Hi#2 Slave #24 F Master-Slave i) Slave £ 58 L6, EHITHE D HEXHHHIE
TG, B4 Slave SLHIERE —/~ 5 IEAIZAR, 3 submitWorkload 75 E:4H 24 T & 12-1
F ) subService i, &K G F, FA14EH T —4 java.util.concurrent.ConcurrentMap &3],
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AFHEEEA FESHILEE R . Fit, Slave SBilfE ConcurrentMap SE {5 17 fif J AL 45 R HY
iof B IE R SR AR A 55 O R BR 25 RO TE L e "

AL EBEFRLE Slave 5F2 |, A T84 Slave 2ef2 5 Flt ZH99IRE, FRATFERE
THAER, —/ 2, Master 28T 6IEAY Slave 25 &4 JVM FrfE EHLAY CPU 4%t (G
7t Runtime.getRuntime().availableProcessors()38H ) ; % —/4~4& Slave Zif£) doRun J5 & &4k

e 10 7 &ICFB A ARIR 80ms, X&) Tl H 5 CPU i T¥1C,

B 12-1 Y2 Slave #4k7K [ AbstractTerminatableThread 2%, B{EH T58 5 FMEHW
Two-phase Termination 5., IR IE W15 # 5-3,

12.4 Master-Slave &R HTFE N ERIE =

Master-Slave #£3CH B A& BAELL T 3 4>,

e H1TitHE (Parallel Computation) , %% & {# Fl Master-Slave & 4 T2 F 1+ B M8k,
AEEFETIZ SR, EREET, REESHLEEREETHEE Slave
SE AL ER EE SR B

o {EALIE (Fault Tolerance) , %1% (i i Master-Slave #3\& h T2 & i+ BRI § 4,
FHIEET, FIAESHILHEE RE(TE—/ Slave LHIF KA R (FRLeAbEE K
e Slave LI JC#: 4 Master iR Bl £5 )

e itE¥E (Computational Accuracy) ., i%¥%m5:(# FH Master-Slave # & h TR &EIHE
HIRE TR, EHIEE T, FAAESIIRCEEE R EATA Slave 56 oAb BR 45 A Wit
BARM — /SR,

ik 3 iR, RAE | iRt piE Slave £ 5% SCEIERGE A — /S SCBL3E, i J T A R
2T, TR Slave £ 5% S HIx I & ARMI LA, Bbi, 24 T RIE Slave £ 5% 24 L HI7E %
B R AR A A R Master /] REF7 A HORENAE /D, FRATATREFFEAE Slave 2 5% b {#
Strategy (%W%) #sk, (E/3FTA M Slave SCBLKHA — LRI, 40 12-4 FioR.,
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Master 2.* Slave
j-—————
+subService()
RVANAYRY
ConcreteSlaveA Conaet;slavee ConcreteSiaveC
+subService() +subService() +subService()

12-4. SCHE—EOM Slave S 5F

{# F Master-Slave B H R UL T JLAAFAL.

o TFIXHM (Exchangeability) FARTY &M ( Extensibility) , #n k3¢, fanRmwAI6E
Fif i Slave 2 5& KARMARFIE D, IBAEFHEA Slave LH, Hin—4 Slave
LB Master 25 P A RIEMMR /DN, 458, &AM A S Z NN, Master 17
EE DR, (EFIREFA TESCE LR AHFTE MRS MER SO SEmE
Slave 2 5 & f1& P im g,

o IBAITEMEE, Master-Slave HF LHE MK AT LURFHTE MR, X8, RMNE\BEE
BRBESHOR. FESHIRER . FIESOHESERMAAIFLAR Slave LRMEHEAE
H B B AR N2 (/) 4 EE .

Master-Slave A M EHRAE RS THMR, HREELIH LZEXHNAAE R, KA
Master-Slave L FEEZ ELLT LA A&,

1241 FEFHLBERWE

Master £ 58 FEWE RN FEFSHCBE R, bR FEBEFWEHE R, WEFES
B RBEERAMAM Y. —ME@ERFMHEE (Repository), FTiFMHFHEERZ—1
Master £ 5% i1 Slave £ 5 & #0REGE Ui M (BB 544 . Slave 2 5 & LBl FEFHILERE
RUEAFEEE, Master 25 F[LLIFFEA Slave £ 58 L HIALH 5 B G A7 ff & FE P 3R
WMENFESHLEER, AEEGBERAXFG EWE FESHCEER, FH 12-1 9
2 Master [ 55 {5125 & repository (H 2% %) ConcurrentMap) #t&—/H FIKE FHEFLE
ERAFECE. B —FHEEERSE 6 T Ir 281 Promise 58, X B, FATTLAfE Slave
Z 5&H) subService 4 {LHREI{EA Promise A H1H Promise £ 5# LB, M@ ATLLE
subService J5 IR [E{& A —A> java.util.concurrent.Future SEf§], iX#£, Master 2 5F 7] L
1t A &/~ Slave 2528 S Bilf) subService 75 7 13 [ {E Y get() 5 2 K ERELF1E 55 HIAL B A 3 .
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12.4.2 Slave £5&SLHIM G NES TIEHE

RS R, HTHAA Slave 255K HIRS IS RIS XA E FHIH L
MBI E, FEFEFIREAOF BRI ZEZ XA Slave 5% KOl B #3210 125 HIHL
B B,

MR FIAE SIS T 5, P4 Master £ 58 0T LURYE 4G 1E 5 AIHE RN Slave 2 5%
LA B H O E SRR fT TES IR E . X, B4 Slave 2 53 S5l 4 B 00 F1£
FHEHBEREMEN, EHTHRES RS, 4 Slave 25HLOEFHE B, AT
B G 8 VM £RRR IR B f4H, Slave 2R RV SR — A ZARYE TVM FRfE EHLRY CPU M40k
. MH, Slave R & HEk CPU ANk — .

AR SRR HE S5 RO HUE SR SE A mT S, M| Master 22538 7RIk e (5 55 RO {6 w] GE SR A S/ f 8
B AR E R & Slave LFEF oy BLB W TES RO B R R By, A EEFRLE/RE
TRXFHE . HEL T THAY Java 2 MARAESA H5 L Linux Shell B A< 82 S i 4% 0
HEX £, BATAEEZ] Linux Shell BIAE S LA RBIR B A £ 0 B SRS 4
JE R REATGELE, BB T Java BT &, B HE S RUBLBCR JFE AW iy, SO GEm T H
B9 (Round-Robin) Bk (FKRDILHT & 12-1) R RFF &/ Slave LRRH)TE5 EIOH.

bRy B 8 E R AT FHESHIIRK b, Master-Slave #X "] LA B Producer-Consumer
AW — /LB, Master-Slave #:0[1) Master 25 F f1 Slave 5 & 4 B4 24 F
Producer-Consumer 3%, (W4 7 #) H1Y Producer 2t 5 f1l Consumer £ 5% . Hik, M
Slave L Bliz T FABERE ?‘Zfﬂ_ﬂ«)fﬁﬂi%‘ TERI ) TEG LR Z A Slave
KR A

1243 AEMSRELE

Master £ 5# M LR EEFELH S Slave 2 5 AEE FH UL Slave £ 5F % F£5
REFRAY S8, v

Master £25% 5 Slave £ 5FMillE RE 1 Master 25 LHHH Slave 2 5F LI
subService J5 & HBLIY 5 . .

1T Slave £ 5F LB & iafTE TIEHE&RFN, M Master 2 5 & LHRBITHER PRk
FY, EEERRETEMHAREEA SAEME ((HESILE 6 ), mE Master 25EFIH £

| 4o RBHEFPMREK, WTRERR—EFHEFRLL XA Slave R HH KAZLHT,
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XAk (% T Promise I 75 3 K AR EU - 5 AL BRES 5, AR 2. 3R B Slave 2 5 L f A4k
R mt 2 19 4EH Wi g . Master 2 5 Ll subService iR [E{A Y get() ) #: 3R BL1£ 55 ib
AL BT, An get() 7y i hh HH S 56 BH 4 R A -1 55 Rb B 2 ke

A TRE R, Master 2 5F 7EMMIF] LR S8 0T DA% B H A 5 ERih b s
RGH)FHES, BIEACE R FEFSBITER Pimkfd, MiAZE Slave 2 5E/TIE
FHkfEh, X% F ThreadPoolExecutor # fit ) java.util.concurrent. ThreadPoolExecutor.
CallerRunsPolicy i /£ %4238 % WAL BE 3 , T SCHR 1Ay Master-Slave #1360 71 5 i { G
¥ J i/ SubTaskFailureException 57 2% (£t 75 L7 ¥ 12-8) F11 RetrylInfo 2 (fLRD L5 85 12-9)
AR AL T X HE i

12.4.4 Slave Z&iZRE1E

EHTUHES RS, B4 Slave 2 5FLHIFE R, BH, XSS HEENS
(BlockingQueue) RHEWF1ESS, MLk MPEFE T B F1£5%5 (BRI BlockingQueue
iy take()F5#:) #7047, il BlockingQueue fy take()EPAFI A s it &5 2 i Lk Bt — H AL T
fFiRE&, Bl Slave RFRCTRE sy BB HMITA FHESBE, Slave RE{ARREIL. M,
AT LAGE ] Two-phase Termination #3X (2 W55 5 52) K SLBL Slave LR FR{EALTE 52 4 B4y
K FESEEIL. AEEGIERFXF A % KE L Slave £4# .

12.5 Master-Slave #=\ A A] & A LI AL

Master-Slave #A I/ B AL SCBE R A LR A, FEMB) Template (Bifk) $2X, Strategy
(%Wg) B Factory Method (T.J %) KX, #nfE 12-5 iR & @R T Master-Slave
AR AT AR R EER R AN XE,

2 GOF it X, Ak A B EMZA, HWT A4 GLHER: TILM @ 03 R4 6 88 (M)
—$,
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AbstractMaster 2.0
< . < o >
Mv)u() SlaveSpec
#ser
renTaskOvideStrategy() +nk() 5
FnewSubTaskDispatchstrategyl) "‘“‘”0 A
#createstaves(]
#combheRests(] A
d T
= NE—————
<<AbstractTerminatableThread> >
#newTasOrvdeSiategy() T TirmngtakipTtes
FcreateSlaves() :
s svamn' : #doRu)
o) : +submt{subTask: 1) Future<v>
H PdoProcessisublask: T): V
<enterfaces> <<nterface>> T
TaskDivideStrategy .. SubTaskDispatchStrategy 1
+nextChuni() SiaveSpec, ) vl
A A C d
H : #oProcess(subTask: T): ¥
ConcreteTaskDivideStrategy
+nextChurk() Slavespet,

12-5. Master-Slave EXNIEARE DS ROVEREREBHIXR

anfE 12-5 Frosiy 2 v & A B0 EIR T RS E R R AT .

TaskDivideStrategy: JF4A1E %5 oy IRRILRNE, IItERIRARES oA Z. X8, ]
&/ T Strategy (0% ) BEA M —AFikE H A — AR, K nextChunk 75 & il —
REBRE—ANTES, AFIRARAOTES . #HEADmES 12-2 For,

ConcreteTaskDivideStrategy : TaskDivideStrategy % DAY EL 3, H ™ HE L H .,
ConcreteMaster 2 7 S Bl i) newTaskDivideStrategy 75 #: 1 [[]1% 2 i 92 {6,

SubTaskDispatchStrategy: {E% IR & F kKM, N FEFREFZ., 28, &
g T Strategy (%ehg) BH— Rk HN— x5, K dispatch 75 ik & 763 1A H
TaskDivideStrategy X f5ilffJ nextChunk 75 i R K& A T1E5, X EFESIREA K
A~ Slave K], FH R FCRD an i #012-3 iR,

RoundRobinSubTaskDispatchStrategy: SubTaskDispatchStrategy 2 1y —/~sg Bl 2, #
T WED: (Round-Robin) #YF1E5Ik &k R 5K 0E . #H PR An{E . 12-4 Fos, 44,
FMbaTUREANTFEEE THOEZ (METIhRENEE) B
SubTaskDispatchStrategy 4% [ ST EL 2 ,

SlaveSpec: *f Slave 2 5# ¥t fri% . P ER 12-5 FixR,
WorkerThreadSlave, — />3 T TEZ & EH Slave 2 5F 7 & HMER LB 2, X BHA
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{1 T Two-phase Termination #X, (Z L5 5 %) KA{f Slave £5 2 rl R MEMAF (. MR
IS 4niE B 12-6 Fis., WokerThreadSlave (4142 /51 doProcess JH T H 2K LB £ 55
b BB M, FIE S W B W B W & ¥ WokerThreadSlave 4% i 4
SubTaskFailureException 554 (485 fCHS W5 8 12-8) , SubTaskFailureException S {f
BEINEFES R EBUE AT AT R, EATRNE B BELHE LR £S5 R
AL FR B R ER W EH 3 /E RetryInfo 26 (FHSALRD WLiE . 12-9) v, SubTaskFailureException
SR LHISI T 4H R Retrylnfo 555, Master-Slave #C[H)% P i fARD fEARELFHE 55 1Y
b FR O£ B OB Wl DL 3B it 4 3k java.util.concurrent.ExecutionException § 3k £
SubTaskFailureException 5% SE {533 i 3% 75 RetryInfo SEfl, #niE s 12-10 FraffCrg i
combineResults J5 7 /@ 7x T —/> 3 T SubTaskFailureException [t A FE % 5

e ConcreteSlaveThread. 5 Fi Fr SCBL [ WorkerThreadSlave [ 3%, H doProcess #5355
BT ARSI EIE 5,

e  AbstractMaster; Master £ 51—/~ w] & HLH., 21 FEZH/LLTILF.
> AR H ALY createSlaves 5 i A G Slave 2 5 5569,

> M 2 KLY newTaskDivideStrategy J i G- — A4~ I 11 55 50 ik 505 S g xe
20

> AR CHAY newSubTaskDispatchStrategy 75 i 3 6l — /> F1F 5 IR K B 5%
B X R . ZERBRANVBW FESFSRABREEBRIRZE — 4
RoundRobinSubTaskDispatchStrategy =& {3,

> AR TES IR & B KIE A R A dispatch IR E & FHES.
> AR A F LAY combineResults 75 i3k A HFE S I FREE R,
X, FAER T Factory Method (T.J A ) #EX{15 AbstractMaster G| E [y Slave £ 5&

B, SRR 55 o0 MR L SN S B 48 55 IR B S Sk Bl Bk SE B mT LAl 28 (2
MRS SediiE. MRS # 12-7 Fros,

e ConcreteMaster: —/~ W FSCHLfY AbstractMaster )12, ZHKBE T LB LK E
MBI HR BB, BEXL—NRE 5, RS HEIN R LHRE LE AL
e, LB E, EHBRM N service Kk,

7 # 12-2. TaskDivideStrategy 4& o i 55

/**
* X ERGRAE S 7 AR B SR I B

* Qauthor Viscent Huang
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*

* @param <T>

* TFAES KR

*7

public interface TaskDivideStrategy<T> {
/**

* RETFANFAES . HREMEN null, WRREELETES.

* @return F—F{ESH
*
/
T nextChunk () ;

# % 12-3. SubTaskDispatchStrategy 4& o i 4%
/* *
* REFAL SRR BSOS R

* @author Viscent Huang
*

* @param <T> FAEHER

*@mmnﬂ>%ﬁ%ﬂﬂ%%%ﬁ

o

public interface SubTaskDispatchStrategy<T,V> {
/*k

* MRIEHR E M IR IE 55 R SRNE, R R BN TAER IR KRS — 4 Slave ZHHLHI.
* @param slaves FJEUEZTALLM—4H slave 2 5#HLH
* @param taskDivideStrategy A{T4% 20 RIS
* @return iterator. Hii% iterator A[RE|H TR FEFZ AL RN Promise (BN 6 &,
* Promise B LH.
* @throws InterruptedException ¥ Slave TiEFHLBEH FMHMH ZRH .
*/
Iterator<Future<V>> dispatch (Set<? extends SlaveSpec<T, V>> slaves,
TaskDivideStrategy<T> taskDivideStrategy) throws InterruptedException;
}

7% % 12-4. RoundRobinSubTaskDispatchStrategy % i 4

/**
B # A% H (Round-Robin) JRABIEE.

*

@author Viscent Huang

@param <T>

FA{E S K7 \

@param <V>

FAES AbEH LS KT

L T A

*

*/
public class RoundRobinSubTaskDispatchStrategy<T, V> implements
SubTaskDispatchStrategy<T, V> {

@SuppressWarnings ("unchecked")
@Override
public Iterator<Future<V>> dispatch(Set<? extends SlaveSpec<T, V>> slaves,
TaskDivideStrategy<T> taskDivideStrategy) throws InterruptedException ({
final List<Future<V>> subResults = new LinkedList<Future<V>>();
T subTask;
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Object[] arrSlaves = slaves.toArray();
int i = -1;

final int slaveCount = arrSlaves.length;
Future<V> subTaskResultPromise;

while (null !'= (subTask = taskDivideStrategy.nextChunk()))
i = (i + 1) % slaveCount;
subTaskResultPromise = ((WorkerThreadSlave<T, V>) arrSlaves[i])

.submit (subTask) ;
subResults.add (subTaskResultPromise) ;
}

return subResults.iterator();

7% 12-5. SlaveSpec 4& 0 B 55

/**
* %t Master-Slave =R slave ZH5H MR,
*

* @author Viscent Huang

*

* @param <T>
* FAEHER
* @param <V>
% FAEF AR AR
s/
public interface SlaveSpec<T, V> ({
/1:*
* FF Master FIHRZ—NFIEF.

*
* @param task

B TFEF

* @return WfEUKBTFESLELERN Promise (205 6 &, Promise ) %LHl.

* @throws InterruptedException
*/

Future<V> submit (final T task) throws InterruptedException;

/**
* WGk slave SR GEI RS
L

void init();

/**
* {Z1k s1ave SEHIFTHAMREEM AR S
x]

void shutdown () ;

# % 12-6. WorkerThreadSlave % % 5%

/**
* BT TAEHLRERN slave Z25FEMHLI.

* @author Viscent Huang
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*
*

*
*

*

'

public abstract class WorkerThreadSlave<T, V> extends

@param <T>

TAEFER

@param <V>

TAEF MRS RAKRY

AbstractTerminatableThread implements SlaveSpec<T, V> {

private final BlockingQueue<Runnable> taskQueue;

public WorkerThreadSlave (BlockingQueue<Runnable> taskQueue) {

this.taskQueue = taskQueue;
}

public Future<V> submit (final T task) throws InterruptedException {

FutureTask<V> ft = new FutureTask<V>(new Callable<V>() {

@Override
public V call() throws Exception {
V result;

try {
result = doProcess (task);
} catch (Exception e) ({

SubTaskFailureException stfe = newSubTaskFailureException (task, e);

throw stfe;
¥

return result;

i
taskQueue.put (ft) ;

terminationToken.reservations.incrementAndGet () ;

return ft;

}

private SubTaskFailureException newSubTaskFailureException(final T subTask,

Exception cause) {

RetryInfo<T, V> retryInfo = new RetryInfo<T, V>(subTask, new Callable<V>() {

@Override

public V call() throws Exception ({
V result;

result = doProcess (subTask) ;
return resulti

1)

return new SubTaskFailureException(retryInfo, cause);

}

/**
* B TREI. AT LIS NEETHE.

.

* @param task
% TH%
* @return FAEFMEFLR

g12=
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* Q@throws Exception
*/
protected abstract V doProcess (T task) throws Exception;

@Override
protected void doRun() throws Exception {
try {
Runnable task = taskQueue.take();
task.run();
} finally {
terminationToken.reservations.decrementAndGet () ;

}
}

@Override )

public void init() { \
start ()

}

@Override
public void shutdown() {
terminate (true) ;

}

7% 12-7. AbstractMaster % i &%
/ * ¥

*

Master-Slave R Master Z5# 0] ZFHLH.
@author Viscent Huang

@param <T>

TAES R RHER

@param <V>

TAES HIAb S RKTY

@param <R>

[RAR RS A EEE RARRY

L A N

*

Ry
public abstract class AbstractMaster<T, V, R> {
protected volatile Set<? extends SlaveSpec<T, V>> slaves;

/1 FAEFIR R F 50
private volatile SubTaskDispatchStrategy<T, V> dispatchStrategy;

public AbstractMaster() {
}

protected void init() {
slaves = createSlaves();
dispatchStrategy = newSubTaskDispatchStrategy();
for (SlaveSpec<T, V> slave : slaves) {
slave.init ();

}

/*vk

180 | Java Z&BEELHIER (RITHRIR )



MFARBRBORE L. RN TFEFTEE LT TEm S EREANRS HiZ (W
downloadFileService).

4 & LEARMIRS A (M0 downloadFileService) W% .

YN AER T Template (BMR) #30. strategy (HEmE) .

L E I I S

@param params

E IR NIt E = SIES

*

¥
protected R service (Object... params) throws Exception {
final TaskDivideStrategy<T> taskDivideStrategy =
newTaskDivideStrategy (params) ;

/*

* XMRBAEFHIT R, B BERNTAEFIRERS slave ZHEE]. XHEMT strategy

* CORREE) B JRIG(EH R FAESIRK

* XFAS BRI R R R AR (R I

Lt

Iterator<Future<V>> subResults = dispatchStrategy.dispatch (slaves,
taskDivideStrategy);

/1 %f5 slave LHIAbEELE R

for (SlaveSpec<T, V> slave : slaves) {
slave.shutdown () ;

}

/] EIFFAESHIAL LR
R result = combineResults (subResults);
return result;

}

/**

* B TRII. AT RIRREMGES ) R EERE.

* @param params

* PRI service kb S ¥R

*/

protected abstract TaskDivideStrategy<T> newTaskDivideStrategy (
Object... params);

/**
* AT RIRTAESIR R SRR . BAEREHW (Round-Robin) IRAEH.

* @return FAEFURKFLILFNELH] .
xf
protected SubTaskDispatchSﬁrategy<T, V> newSubTaskDispatchStrategy () {
return new RoundRobinSubTaskDispatchStrategy<T, V>();
}

/** '
* HATHEH., FATFEIE slave S 5E M.

* @return —# Slave Z5&HLHI.
A
protected abstract Set<? extends SlaveSpec<T, V>> createSlaves():

[**
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* BETRIU. AT TFESHLELER.

* @param subResults

* BENFARR ARG R
* @return FRIHEHFHILELERE
/.

protected abstract R combineResults (Iterator<Future<V>> subResults);

7% 12-8. SubTaskFailureException % & %
/* *

* FORTAES REFE R 7 -

* @author Viscent Huang \

*/

@SuppressWarnings ("serial")

public class SubTaskFailureException extends Exception {

/**

* XA EE R FAES AT E AT R E R
*7

@SuppressWarnings ("rawtypes")
public final RetryInfo retryInfo;

@SuppressWarnings ("rawtypes")

public SubTaskFailureException(RetryInfo retryInfo, Exception cause)
super (cause) ;
this.retryInfo = retryInfo;

% 12-9. Retrylnfo £ 5%

/ * ok
* R E R FAE S AT AT R RS

@author Viscent Huang

* O * ok

@param <T> F{E&KR

* @param <V> TAESALBERLE AR

N

public class RetryInfo<T, V> {

public final T subTask;

public final Callable<V> redoCommand;

public RetryInfo(T subTask, Callable<V> redoCommand) {

this.subTask = subTask;
this.redoCommand = redoCommand;

{i F v & ARG LB Master-Slave #5X, R RIS T Z 5 UL T LA 31 .
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1. [&%F] Q& TaskDivideStrategy $ M HYSKILRK, EEXHLIARBES > WED.

2. [4F] Gl AbstractMaster {73, % FRE T LIELRHKE LH LMK H &5, &
o LIRS ik, %IR% 75 B A Fe LA 2 MY service 7 B & SUE B4,

3. [47) €% WorkerThreadSlave {12, 7E1% T2 o SLBLH A 2 MY doProcess . 2444,
HAMLATLLE O 435 SlaveSpec 2 0SB 2,

4. [7Ti£] €% SubTaskDispatchStrategy HISEIH %, HEZXHP LA FEFREAEE,
AbstactMaster BR i\ {# | RoundRobinTaskDispatchStrategy

58 12-10 B7R T —/M# B Master-Slave 37 5 FABAFHF .

# % 12-10. X F Master-Slave X TE A KL R ERS

public class ParallelPrimeGenerator {

public static void main(String[] args) throws Exception ({
PrimeGeneratorService primeGeneratorService = new PrimeGeneratorService();

Set<BigInteger> result = primeGeneratorService.generatePrime (Integer
.valueOf (args[0]));

System.out.println("Generated " + result.size() + " prime:");

System.out.println(result);

}

class Range {
public final int lowerBound;
public final int upperBound;

public Range (int lowerBound, int upperBound) {
if (upperBound < lowerBound) {
throw new IllegalArgumentException (
"upperBound should not be less than lowerBound!");
}
this.lowerBound = lowerBound;
this.upperBound = upperBound;
} \

@Override
public String toString() ({
return "Range [" + lowerBound + ", " + upperBound + "]";
}
}
/*
* FRERRERS . B fifi: Master-Slave.Master
o

class PrimeGeneratorService extends
AbstractMaster<Range, Set<BigInteger>, Set<BigInteger>> {
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public PrimeGeneratorService() {
this.init();
}

/1 QU TAES S i IR ST

@Override
protected TaskDivideStrategy<Range> newTaskDivideStrategy (
final Object... params) {

final int numOfSlaves = slaves.size();

final int originalTaskScale = (Integer) 'params(0];

final int subTaskScale = originalTaskScale / numOfSlaves;

final int subTasksCount = (0 == (originalTaskScale % numOfSlaves)) ?
numOfSlaves: numOfSlaves + 1; \

TaskDivideStrategy<Range> tds = new TaskDivideStrategy<Range>() {
private int i = 1;

QOverride
public Range nextChunk() {
int upperBound;
if (i < subTasksCount) f{
upperBound = i * subTaskScale;

} else if (i == subTasksCount) {
upperBound = originalTaskScale;
} else {

return null;

}

int lowerBound = (i - 1) * subTaskScale + 1;
47

return new Range (lowerBound, upperBound);

}i
return tds;

}
// B slave £f%

@Override
protected Set<? extends SlaveSpec<Range, Set<BiglInteger>>> createSlaves() {
Set<PrimeGenerator> slaves = new HashSet<PrimeGenerator>();
for (int i = 0; i < Runtime.getRuntime().availableProcessors(); i++) {
slaves.add (new PrimeGenerator (new ArrayBlockingQueue<Runnable>(2)));
}
return slaves;
}
/1 BETFEFHLBER
@Override
protected Set<BigInteger> combineResults(
Iterator<Future<Set<BigInteger>>> subResults) ({

Set<BigInteger> result = new TreeSet<Biglnteger>();

while (subResults.hasNext()) {
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try {
result.addAll (subResults.next () .get());
} catch (InterruptedException e) {
e.printStackTrace();
} catch (ExecutionException e) {
Throwable cause = e.getCause();
if (SubTaskFailureException.class.isInstance (cause)) {
@SuppressWarnings ("rawtypes")
RetryInfo retryInfo = ((SubTaskFailureException)
cause) .retryInfo;
Object subTask = retryInfo.subTask;
Debug.info ("failed subTask:" + subTask);
e.printStackTrace () ;

}

return result;
}
// fEMaster FERMIMRE A& LRAEKN L

public Set<BigInteger> generatePrime (int upperBound) throws Exception ({
return this.service (upperBound) ;

}

/-k

* REAEMSE. HMAMAE: Master-Slave.Slave

L)

private static class PrimeGenerator extends
WorkerThreadSlave<Range, Set<BigInteger>> ({

public PrimeGenerator (BlockingQueue<Runnable> taskQueue) {
super (taskQueue) ;

}

@Override
protected Set<BigInteger> doProcess (Range range) throws Exception {

Set<BigInteger> result = new TreeSet<BigInteger>();
BigInteger start = BigInteger.valueOf (range.lowerBound) ;
BigInteger end = BigInteger.valueOf (range.upperBound) ;

while (-1 == (start = start.nextProbablePrime()).compareTo(end)) {
result.add (stagt);
}

return result;
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12.6 Java ¥rfE RS2
Java FrifE FE A 1% 4 {# B Master-Slave #5%;,

12.7 HXER

12.7.1 Two-phase Termination &3, (£ 5 &)
Master-Slave # Slave 2 5 # {# | Two-phase Termination #5% 3¢ Sc Bl H 2R FR 912 11,

12.7.2 Promise £, (£6E)

Master-Slave #3. A[ fE{# F§ Promise ¥ K LHL Slave 1R [\ H F{ESAHE L, R, Slave
£ 5024 T Promise #iR,H#Y Promisor 2 53# , H subService 5 #: V1R E{H & —/> Promise
F A Y Promise 2 5 %],

5 Master-Slave #34 % 1 GOF i HH#E XA 5 3 AR,

12.7.3 Strategy (3RER) &R

SEHL Master-Slave 1A & ARG, A {#H Strategy 18 [f441F % 4 BB LTRSS
Uk & B E 3 A L X 5 .

12.7.4 Template (1&#R) &R

SLEH Master-Slave #5300 & AR SCHUET , 0T {8 Template 485X, 3% Master 2 535 (4L ##
PH: oREHRES. IRET1ES. IR Slave 2 5FLHMAH &N THEFSHICEE R .

12.7.5 Factory Method (TJ /%) &R

S Master-Slave 52 3X (# 7] & F ACHG A, 7] {# F] Factory Method #5523k 6l &t Slave 22 538 St
SRR 55 40 R B0 TR W S (91 011 55 40 R 1 SR S 3] o
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Pipeline (fii7k%e) &

13.1 Pipeline &R, &/t

Pipeline 20 BLO BARR 5 — AME S5 AL B4y WD T/ AL BRI B (Stage), e/~ AbEERY
B it Vo0 T — A SCER B OB, F EL& A AL BB BT A AR R AR R R AT AR R
MR, Hik, OB —-#ESH, &MESHENTCENBRIFT (Parallel) @y, @ HAT
T, Pipeline #E{ B R FPREMS 7C 0 FI £ 4% CPU %R, R& KRR,

fRikE eSS (T1, T2, T3, T4), KB MEFSHLET KA 3 MEERHBR. B4,
MFx—#ESFFHE-MESTIE, KCEPARETH, TR —MEFHCEERK
PATEAREB B, ENBEES LR, LB BORTEIFTI. than, SR 1
M LEESERTREES TI HEAHREGE, HCBERSWRTHLCERE 2 fEARA,
LACEEBY B 2 T AEE LR EARITIES T1 (AR RER, BB | EERITES T2
MR, SR P AL ER B B R ATRY, Anf 13-1 Bow.

Pipeline BRI UL T A 16 B % 231U W IRAOIHTE . BRA HGQRFN L HERENL, 3R, B X
. BXRILE, EANMBMAHMAITEAR (B%, RFER. BH. ERAMERRA)
MFT, MiARE—ATENRN —£E AN, Nifiwkd TRE N FF, &6 TR
B,



SEEER 1 Tl T2 T3 T4

SEERNER 2 T1 T2 T3 T4

SLTENER 3 T1 T2 T3 T4

B318)

13-1. Pipeline B REH

13.2 Pipeline t&3 B92244

Pipeline #30KHHE 55 HIAL B 43 R4 T /ML BB B, R BB B ROh — 1R, X
SRR BRI B RERA K TR B AT A AT AR, I oA T — /N e BBy
BERIHIA .

AL B 2 G A& I R AR B, Pipeline X7 4) 2t Pipeline Fi{ELk 4 Pipeline
FFP, i 13-2 fror. B 13-2 AR Pipeline AT 3 AMCEB BB E TRAS AT R
frrgHRiE,

% Pipeline

3FEEtE Ppeine

13-2. Pipeline X895
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Pipeline iAW ERZ 5EF LT ILF. KA 13-3 fios,

Clent ‘T& |
A

= D7 A
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—ﬂl o — e
P—— ']._ __,_V,,W_J iw W Im
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13-3. Pipeline &EIHI2EE

o Pipe: XACFRF BLATNG . AT A EFTACEE, R 1D T — AN AL BT BRI
FEit, —A Pipe SLGIRTLABR AR AR ERMA . St FsCBp =cdH . HEEH ERIRHR

mr.
> process: JfIFHUCHT— AL B ERAE SR, 15 A IZAC I BERHRA .
> init: FAATE AL ER B B3 AME BRI IR 55 .
> shutdown: 3[4 HiACHHr BE X SRR %5
> setNextPipe. i% & 4 aidbH M B T — AL BEFT B .
e PipeContext: *f & MACHBBMHRAEHETMR, FEATFRELE. XEEHE%
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FHRTTAF .
» handleError; T %HAbBRRY B b H i S it AT Ab R,
AbstractPipe; Pipe 2 1 g scii e, H 323 RIETRMT .,

» process: ZEWCHT— A ACERFY BRSO, HURH H 72528 AY doProcess 5 i Xt A
TLEMATALER . AH B IALER 5 B A AR A 4 T — AN O BB BEVE DA o

> inmit: (RS Hh FRE ) PipeContext SEHRISIH, -2 ] #RHE T 28 & 1% 0 i
PASKELICIR 35 R4 ft.

shutdown. BRIASCHUfF 2 A, e MRIET BB 5L H LIRS 1L,
> setNextPipe: i% & {FibEEpY By T — /b EPT B .
» doProcess: 4 1AL Fik., T TR H w6 A T H G EZ 4,

WorkerThreadPipeDecorator: T T {E# LMY Pipe LB 2k, 1% Pipe =561 &5 1 0k
A TCEEABNG, hARE A 5 T # LR PAF i A TR TR0, %3
H 5 £ NI LAEE SR A dr R R, il AN delegate SKfl A8 & B4R E Y
Pipe 3:f (LA FHRAZEHE Pipe SLB) (94H R 5 i S5 BL Pipe £ M g L&A F . H
FEHERBRRNT,

> process: AT AL BHISIA , HEREILAEABASI, th TIE& Seftia T B
HEATREEE,

> init: JERF) TSR, HIRMIZAE Pipe KB init 15 k.

» shutdown. {51E T{E&EZEE, JFIHMZEHE Pipe LAY shutdown J5i%,

> setNextPipe: i flZ4E Pipe SL (1 setNextPipe 5,

> diSPatch=Hxl3AﬁIJ'4=Fl’\J§’éﬁ)\7Tii,#iHFHQEFEPipe9%1§'Jﬁﬁprocessjiféiﬁﬁi£ﬁ&tﬂéa
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(LA FRRAZEFE Pipe L) AUAHR 539580 Pipe 0 g L& Hik. HEEH L
BIRTANT

> process: fZUCHT—MALERBT BREUSIA  JF R SRR AR 28 — S RH %M A AT A BRI AL B
HIFES .
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> init: FIZEHE Pipe SEHIHY init 53,

» shutdown: 3[f] 247 Pipe L6 YMEHEAIIR S, H B ZEFE Pipe L BH) shutdown
B

» setNextPipe: i FiZFE Pipe SLHlf1) setNextPipe J5 i,

e AbstractParallelPipe: AbstractPipe 12, XHHATAPEA Pipe SLBL, %03
BANRAITTE (RIBES ) A RA M —4 F1E5, U TR R ERITXEFESE.
BN FEFSHIIITE R SHWAH ARG ES R EER., KEEHERBRNOT,

> buildTasks: B2 FRLIAMMER T %, ATRERENMALE —HFES.

> combineResults; B TFRLIMMR Tk, ¥ &ATHT T1E5 MALTLE Rithh7 &
I, HARAA TER R R,
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> doProcess: SCHLIZAHH ARG Z 5,
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.—F o

> buildTasks: #HEHEERALE —H LS.

> combineResults; Xt4&/NHAT TAESHICELEE R T A&, TEBHE R A T B
HEER,

e Pipeline: ¥ & & Pipe i, —4* Pipeline S5 r[ & £ 4~ Pipe L. HEBEHER
BT,

> addPipe: f£i% Pipeline SK{ilh ik fin— 4> Pipe L f,

e SimplePipeline: % T AbstractPipe i Pipeline 2 0 Y — AR LB, HIEEH BRI
AT,

» addPipe: fi:i% Pipeline SZ3 9 ifs in—4" Pipe S,

> addAsWorkerThreadBasedPipe. {45 &/ Pipe 3Ll il WorkerThreadPipeDecorator
L% A A Pipeline X5,
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A E A Pipeline 356,
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13-5. Pipeline EXRVRFZARFESIE

B 1% BumAASIEH Pipeline £ 5% L1 process J ikt & —MES .
%2, 3% process J5 ;1 24 A Pipeline S {51 B & & 9 55—/ Pipe SE{5i[ff) process J5 .
% 4 4. process Fikik [,

# 5 % Pipeline L 58—~ Pipe LB AL SR, 3L dispatch 5k #k TIEE &2
(RELRbPO TIEHLRE) HH,

% 6 4. dispatch 57518 pipel BIZFFE Pipe SE | delegatel {4 process 5.

% 7 % . delegatel % process 75 1M H: doProcess J5 i 4 i A JT 2 inputA HEATALFE, #H 4L
HEER A outA,

% 8. 9. delegatel {1y process J7iEskRHUH: —~ Pipe L8| ([RIHh 2 pipel A9 T —4> Pipe
%) pipe2, FHiFH pipe2 i) process 75, Ff outA {E Ak A TLEIR KL pipe2 &bHE,
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R FTP tefa (RIF) BlfeEmEN b, BERHESHEBZ LT LAEk.
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L. A BAE £ A& N (4010000, AARTECE) FKida, 24—/ 8 s S,
HMbfr iR ath S ARAEIE .

2. BABAR SO AT RET E ke 2 6 6L L,
3. A ER B R S AR SR A

B, e RS T MA S LR a. EiBaRE (LUTHRb Stagel), RIBKEEXE
R A MBI S (LATRROA Stage2) . FTP &4 & M SCHEBIHRE I 4L (XF% %
B EHL, LATHA Staged), & fehicte (S& %KM MBI H (LATHRA Staged), &
R, REF LB RILERZ R VO #fF . A B 0 &4 808 S 918 R M4 1/0 Fnse i
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K LR IR L PR S TR R R R AR T 8B AT AT, WX S {E & A B S |ATI R 1O
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L P2 JE St AT Stage2, Stage3 I Staged) W EAE AN, XF L FEAAT Stage2 Bt £/
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iX B, Pipeline B3R LAYR b 1% R — /NS fE 25 5T Stagel AY$AT AR ALER SR (Stage2,
Stage3 1 Staged) i) — LA CTIH TIEE LRI NTLE ., X, AMMEES L
B, ERCEPRBIRVIRRILNT BT, ENEEES /IS RALHTH, N
e F 7R RERHE SRR S g 13-1 BroR.

W 13-1. HBRTEHIES RS

public class DataSyncTask implements Runnable {

public void run() {
ResultSet rs = null;
SimplePipeline<RecordSaveTask, String> pipeline = buildPipeline();
pipeline.init (pipeline.newDefaultPipeContext()):

Connection dbConn = null;

try {
dbConn = getConnection();
rs = qryRecords(dbCPnn);

processRecords (rs, pipeline);

} catch (Exception e) {
e.printStackTrace()
} finally {
if (null != dbConn) {
Ery
dbConn.close();
} catch (SQLException e) {

}
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}
}
pipeline.shutdown (360, TimeUnit.SECONDS) ;
}

private ResultSet gryRecords (Connection dbConn) throws Exception {

dbConn.setReadOnly (true) ;
PreparedStatement ps = dbConn
.prepareStatement (
"select id,productld,packageld,msisdn,operationTime,operationType,"
+ "effectiveDate,dueDate from subscriptions order by
operationTime", .
ResultSet.TYPE_FORWARD ONLY, ResultSet.CONCUR_READ ONLY);
ResultSet rs = ps.executeQuery();
return rs; .
} \

private static Connection getConnection () throws Exception {
Connection dbConn = null;

Class.forName ("org.hsqldb.jdbc.JDBCDriver") ;

dbConn = DriverManager.getConnection (
"jdbc:hsqldb:hsql://192.168.1.105:9001/viscent-test", “SA", "");
return dbConn;

}

private static Record makeRecordFrom(ResultSet rs) throws SQLException {
Record record = new Record();

record.setId(rs.getInt ("id")):;
record.setProductId(rs.getString ("productId"));
record.setPackageld (rs.getString("packageId"));
record.setMsisdn (rs.getString ("msisdn"));
record.setOperationTime (rs.getTimestamp ("operationTime")) ;
record.setOperationType (rs.getInt ("operationType"));
record.setEffectiveDate (rs.getTimestamp ("effectiveDate"));
record.setDueDate (rs.getTimestamp ("dueDate") ) ;

return record;

}

private static class RecordSaveTask {
public final Record[] records;
public final int targetFileIndex;
public final String recordDay;

public RecordSaveTask (Record[] records, int targetFileIndex) {
this.records = records;
this.targetFileIndex = targetFileIndex;
this.recordDay = null;

}

public RecordSaveTask(String recordDay, int targetFileIndex) {
this.records = null;
this.targetFileIndex = targetFileIndex;
this.recordDay = recordDay;
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}

@SuppressWarnings ("unchecked")
private SimplePipeline<RecordSaveTask, String> buildPipeline() {

/*

*

LA R EERH - e R ML, MARE XS MESEE — AT 110 TIEE 4.
X, B pipe BIWIMAIL5E 4 T LATE LiF pipe ¥IUHILSE S G HAIMAIL LG 4% Pipe, TIALE
/N Pipe [ #IEHE .

FEk, XANVIRRENE T UL — R R AL EE . ZR AT 5E %A Pipe MIVIMATLIG, WTLA4kLE
AhHR 7 JERTREFEAE AR S, IRTIR AR .

FiTEh, EiRix sl 5= A (R % nl DL dh e Fth b 0 — S LI RAE MK BIR 71 3T

* ok * *

*

nf

final ExecutorService helperExecutor = Executors.newSingleThreadExecutor ();

final SimplePipeline<RecordSaveTask, String> pipeline = new
SimplePipeline<RecordSaveTask, String>(helperExecutor);

/7 AR R A S BT L B B S
Pipe<RecordSaveTask, File> stageSaveFile = new AbstractPipe<RecordSaveTask,
File>() {

@Override
protected File doProcess (RecordSaveTask task) throws PipeException {
final RecordWriter recordWriter = RecordWriter.getInstance():;
final Record[] records = task.records;
File file;
if (null == records) {
file = recordWriter.finishRecords (task.recordDay,
task.targetFilelndex);
} else {
try {
file = recordWriter.write (records, task.targetFileIndex);
} catch (IOException e) {
throw new PipeException(this, task, "Failed to save
records.", e);
}
1

return fiie;
bi

/*

* WTIXERHLA pipe MRLLE 1/0 1, HTEBAMEMAY (IBAALER ETFXUHR)  (HE
* fRIE&RRR %4, WA pipe #URA MLLRALH.

* HEN pipe B AL, WRIER: 1 ®itws 2) .

*/

pipeline.addAsWorkerThreadBasedPipe (stageSaveFile, 1);
final String[][] ftpServerConfigs = retrieveFTPServConf();

final ThreadPoolExecutor ftpExecutorService = new ThreadPoolExecutor(l,
ftpServerConfigs.length, 60, TimeUnit.SECONDS,
new ArrayBlockingQueue<Runnable>(100), new RejectedExecutionHandler () ({
@Override
public void rejectedExecution (Runnable r, ThreadPoolExecutor executor) {
if (!executor.isShutdown()) {
try {
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executor.getQueue () .put () ;
} catch (InterruptedException e) {

’

}

1)
/7 FEREEE U B R i L L.

Pipe<File, File> stageTransferFile = new AbstractParallelPipe<File, File,
File>(new SynchronousQueue<File> (), ftpExecutorService) {
final Future<FTPClientUtil>[] ftpClientUtilHolders = new
Future[ftpServerConfigs.length];

@Override \
public void init (PipeContext pipeCtx) {
super.init (pipeCtx) ;

String[] ftpServerConfig;

for (int i = 0; i < ftpServerConfigs.length; i++) {

ftpServerConfig = ftpServerConfigs[i];

ftpClientUtilHolders[i] = FTPClientUtil.newInstance (
ftpServerConfig[0], ftpServerConfig[1l], ftpServerConfig[2]);

}

@Override
protected List<Callable<File>> buildTasks (final File file) {
List<Callable<File>> tasks = new LinkedList<Callable<File>>();

for (Future<FTPClientUtil> ftpClientUtilHolder
ftpClientUtilHolders) {
tasks.add (new ParallelTask (ftpClientUtilHolder, file));
}

return tasks;

}

@Override
protected File combineResults(List<Future<File>> subTaskResults)
throws Exception {
if (0 == subTaskResults.size()) {
return null;
}
File file = null;

file = subTaskResults.get (0).get();

return file;

}
@Override
public void shutdown (long timeout, TimeUnit unit) {

super.shutdown (timeout, unit);

ftpExecutorService,shutdown () ;
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try {
ftpExecutorService.awaitTermination (timeout, unit);
} catch (InterruptedException el) |{

‘

}
for (Future<FTPClientUtil> ftpClientUtilHolder :
ftpClientUtilHolders) {
try {
ftpClientUtilHolder.get () .disconnect () ;
} catch (Exception e) {

’

}
}

class ParallelTask implements Callable<File> {
public final Future<FTPClientUtil> ftpUtilHodler;
public final File file2Transfer;

public ParallelTask (Future<FTPClientUtil> ftpUtilHodler,
File file2Transfer) ({
this.ftpUtilHodler = ftpUtilHodler;
this.file2Transfer = file2Transfer;
}

@Override

public File call() throws Exception ({
File transferedFile = null;
ftpUtilHodler.get () .upload(file2Transfer);
transferedFile = file2Transfer;
return transferedFile;

bi
pipeline.addAsWorkerThreadBasedPipe (stageTransferFile, 1);

/1 &b CEAE R BEE
Pipe<File, Void> stageBackupFile = new AbstractPipe<File, Void>() {
@Override
protected Void doProcess (File transferedFile) throws PipeException {
RecordWriter.backupFile (transferedFile);
return null;

} \

@Override
public void shutdown (long timeout, TimeUnit unit) {

/1 B BMEER, ERRAC

RecordWriter.purgeDir () ;

bi
pipeline.addAsWorkerThreadBasedPipe (stageBackupFile,1);

return pipeline;
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private String[][] retrieveFTPServConf () {
String[][] ftpServerConfigs = new String[][] {
{ "192.168.1.105", "datacenter", "abcl23" }

r
{ "192.168.1.104", "datacenter", "abcl23" }

/7 ’

/7 { "192.168.1.103", "datacenter", "abcl23" }
}i

return ftpServerConfigs;
}

private void processRecords (ResultSet rs,

Pipeline<RecordSaveTask, String> pipeline) throws Exception {
Record record; \

Record[] records = new Record[Config.RECORD SAVE_ CHUNK SIZE];
int targetFilelndex = 0;

int nextTargetFileIndex = 0;

int recordCountInTheDay = 0;

int recordCountInTheFile = 0;

String recordDay = null;

String lastRecordDay = null;

SimpleDateFormat sdf = new SimpleDateFormat ("yyMMdd") ;

while (rs.next()) {
record = makeRecordFrom(rs);

lastRecordDay = recordDay;
recordDay = sdf.format (record.getOperationTime());

if (recordDay.equals (lastRecordDay)) |
records [recordCountInTheFile] = record;
recordCountInTheDay++;
} else {
/1 EBRE KA B IHRER S )
if (null != lastRecordDay) |
if (recordCountInTheFile >= 1) ({
pipeline.process (new RecordSaveTask (Arrays.copyOf (records,
recordCountInTheFile), targetFilelIndex));
} else {
pipeline
.process (new RecordSaveTask (lastRecordDay, targetFilelIndex));
}

// TERZET, %% records PN ES AL

records [0] = record;

recordCountInTheFile = 0;
} else {

// HEWRE

records[0] = record;

}

recordCountInTheDay = 1;
}

if (nextTargetFileIndex == targetFilelIndex) ({
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recordCountInTheFile++;
if (0 == (recordCountInTheFile % Config.RECORD SAVE CHUNK_ SIZE)) {
pipeline.process(new RecordSaveTask (Arrays.copyOf (records,
recordCountInTheFile), targetFileIndex));
recordCountInTheFile = 0;

}

nextTargetFileIndex = (recordCountInTheDay) /
Config.MAX RECORDS PER FILE;
if (nextTargetFileIndex > targetFileIndex) {
// TN E R R B BRSO D)
if (recordCountInTheFile > 1) {
pipeline.process (new RecordSaveTask (Arrays.copyOf (records,
recordCountInTheFile), targetFilelndex)):

} else |
pipeline.process (new RecordSaveTask (recordDay, targetFilelIndex));

}
recordCountInTheFile = 0;

targetFileIndex = nextTargetFileIndex;
} else if (nextTargetFilelIndex < targetFilelndex) {

// ERRERAEMN R HiICFE L4 I#, recordCountInTheFile {REFAHIE

targetFileIndex = nextTargetFileIndex;

}

if (recordCountInTheFile > 0) {
pipeline.process (new RecordSaveTask (Arrays.copyOf (records,
recordCountInTheFile), targetFilelndex));

}

HH 13-1 Wh %8R [E 3 E I 155 DataSyncTask 3|4t T —4> Pipeline 52|, 1% Pipeline S {34
&1 3 /4~ Pipe 6|, B4 5% R, buildPipeline fkid iy 3 A J5iiAs & . stageSaveFile,
stageTransferFile f/I stageBackupFile, # 13-1 {ffiif 73X 3 /> Pipe £,

®13-1. WEEDENEFSDPERLY Pige XAl

Pipe L& R oA & B W H HERE

$ I A BRAZ, EA
3 oA, LARFHS
ANBAZLE B — AN %48 S
(AT H), ML
BRI, RAEEA
#2200 5T VA8 .8 09 12 A

& 4 A7 $dE
— 48 $ 4 B AT WHAGG— | S5, MrdiE
stageSaveFile F O(X A A | BBELREAN | BHALIH (XE
RecordSaveTask) | 48 4+ # File); &0, #r
i null
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&R
Pipe SEfjl& R WA & wWoH HEEER
¥ 1 Ve H %42, % Pipe
EXL R | AEIALRAL—KIER
A Hir A 65 B AR .
| A, Mgt Etbsy | RSN FTRFIP EP#
' CE#HAHE | LHEULFFF X . )
stageTransferFile KRB (£ | A, RAERAZHAT
X # (X4 File) | FTP #4245 %
A File); & MHr | AAR ABSHALTH
# % 4 FTP £ 4L
& null &2 R g e KA

\ Ze

e s Hr & A Hir Nt A )
stageBackupFile null IR B4
XA (£% File) | #3054 8 %

stageSaveFile R HH U FI/Y £ H R Fid &P EEE 5 A CF. HYFEEXHees
T, W% 32 (4n fileX) £ # 1 4 stageSaveFile {4 i 28 45 T — )~ Pipe 5L {3i] stageTransferFile
EARHKIA . 2 stageTransferFile IEHH — M@ A TR XM (40 fileX) % £ & FTP £Hl
i, stageSaveFile W] G IE 754 F B e B i 3 fth 4 5048 2 10 7 5 AR BAE SCfF. Bk, X
R TXHNEH ERERRBER (BEECREESMEIELAES R X d, HEZH
BAEA et T FTP f546) b TR, B B/ TITIHR. [RIE, 24 stageTransferFile
BHMA R —A 30 (0 fileX) fBisebefa, Z3CHE1E A I H e ¢ 47—/ Pipe 3%
f5i stageBackupFile {E A% A .

i & 13-1 B EG5| % FTPClientUtil 1 RecordWriter i &5 13-2, i # 13-3 iR,
HA K2 WATE S VORI (5 13-5 FifR 13-13),

MIER 132, (8 133 RIS ATLARH , X AR ER R MR R KW E R, XK
THRGAERE, JRE T BT, MR, X5 TRAERIRE Bk JLAS Pipe 5 il 9 H 5%
MTRTIEESR,

# % 13-2. FTPClientUtil % /& 43

/ /18 fift: Promise.Promisor. Promise.Result
public class FTPClientUtil ({
private final FTPClient ftp = new FTPClient();

private final Map<String,Boolean> dirCreateMap=new HashMap<String,Boolean>();
/*

* helperExecutor &FEAAE, X1 newinstance AEEARARN FTPClientutil SERT
* AR R — A AR it

* A Aifi: Promise.TaskExecutor
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Y

private volatile static ExecutorService helperExecutor;
static {

helperExecutor = new ThreadPoolExecutor (1,
Runtime.getRuntime ()
.availableProcessors() * 2,
60,
TimeUnit.SECONDS,
new ArrayBlockingQueue<Runnable>(10), new ThreadFactory() {
public Thread newThread (Runnable r) {
Thread t = new Thread(r):;
t.setDaemon (true) ;
return t;
}
}, new ThreadPoolExecutor.CallerRunsPolicy());
}

/I R
private FTPClientUtil() {

1

/ /¥R Fifa: Promise.Promisor.compute
public static Future<FTPClientUtil> newlInstance(final String ftpServer, final
String userName, final String password) {

Callable<FTPClientUtil> callable = new Callable<FTPClientUtil>() {

@Override

public FTPClientUtil call() throws Exception {
FTPClientUtil self = new FTPClientUtil();
self.init( ftpServer, userName, password);
return self;

i

//task HHFHEAME: Promise.Promise

final FutureTask<FTPClientUtil> task = new
FutureTask<FTPClientUtil> (callable);

helperExecutor.execute (task) ;

return task;

}
\

private void init (String ftpServer,String userName,String password) throws
Exception {

FTPClientConfig config = new FTPClientConfig();
ftp.configure (config);

int reply:
ftp.connect (ftpServer) ;

System.out.print (ftp.getReplyString());

reply = ftp.getReplyCode();
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if (!FTPReply.isPositiveCompletion (reply)) {
ftp.disconnect () ;
throw new RuntimeException ("FTP server refused connection.");
}
boolean isOK = ftp.login(userName, password);
if (isOK) {
System.out.println(ftp.getReplyString());

} else |
throw new RuntimeException("Failed to login."™ + ftp.getReplyString());
} .

reply = ftp.cwd("~/subspsync");
if (!FTPReply.isPositiveCompletion (reply)) {
ftp.disconnect () ; \
throw new RuntimeException("Failed to change working
directory.reply:"+reply);
} else {

System.out.println (ftp.getReplyString());
}

ftp.setFileType (FTP.ASCII_FILE TYPE):

public void upload(File file) throws Exception {

InputStream dataln = new BufferedInputStream(new
FileInputStream(file), 1024*8);

boolean 1isOK;

String dirName = file.getParentFile().getName();

String fileName=dirName + '/' + file.getName();

ByteArraylnputStream checkFileInputStream = new
ByteArrayInputStream("".getBytes());

try{
if (!dirCreateMap.containsKey (dirName)) {
ftp.makeDirectory (dirName) ;
dirCreateMap.put (dirName, null);
}

try {
isOK = ftp.storeFile(fileName, dataln);
} catch (IOException e) ({
throw new RuntimeException("Failed to upload " + file, e);
}
if (isOK) {
ftp.storeFile(fileName + ".c", checkFileInputStream);

} else {

throw new RuntimeException("Failed to upload " + file + ", reply:" +
"," + ftp.getReplyString()):
}
}finally{
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dataln.close();

public void disconnect() {
if (ftp.isConnected()) {
try {
ftp.disconnect () ;
} catch(IOException ioce) {

VA N e

i 13-3. RecordWriter 3 i 25
public class RecordWriter ({

private static final RecordWriter INSTANCE = new RecordWriter();

// HashMap ANRLFEL AN, {H RecordWriter JHRIERLRE PN, HIEALT 4 [[E.
private static Map<String, PrintWriter> printWriterMap = new HashMap<String,
PrintWriter>();

private static String baseDir;
private static final char FIELD SEPARATOR = '|';

// SimpleDateFormat INELFEL 4, {H RecordWriter SIHRIERLR T EAMN, BILALST=4 .
private static final SimpleDateFormat DIRECTORY NAME FORMATTER = new
SimpleDateFormat ("yyMMdd") ;
private static final SimpleDateFormat sdf = new SimpleDateFormat (
"yyyy-MM-dd HH:MM:ss");

private static final DecimalFormat FILE INDEX FORMATTER = new DecimalFormat (
IIOOOO'I) ,.

private static final int RECORD_JOIN_SIZE = Config.RECORD JOIN_SIZE;

private static final FieldPosition FIELD POS = new FieldPosition(
DateFormat.Field.DAY OF MONTH) ;

WE Y e \
private RecordWriter () {
baseDir = System.getProperty ("user.home") + "/tmp/subspsync/";

)
public static RecordWriter getInstance() {
return INSTANCE;

1

public File write(Record[] records, int targetFileIndex) throws IOException {
if (null == records || 0 == records.length) {
throw new IllegalArgumentException ("records is null or empty"):;
}
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int recordCount = records.length;

String recordDay;

recordDay = DIRECTORY NAME FORMATTER.format (records[0].getOperationTime());
String fileKey = recordDay + '-' + targetFilelndex;

PrintWriter pwr = printWriterMap.get (fileKey);

if (null == pwr) { .
File file = new File(baseDir + '/' + recordDay + "/subspsync-gw-"
+ FILE_INDEX FORMATTER.format (targetFileIndex) + ".dat");
File dir = file.getParentFile();
if (!dir.exists() && !dir.mkdirs()) {\
throw new IOException("No such directory:" + dir):
}

pwr = new PrintWriter (new BufferedWriter (new FileWriter (file, true),
Config.WRITER_BUFFER_SIZE));

printWriterMap.put (fileKey, pwr);
}
StringBuffer strBuf = new StringBuffer (40);
int i = 0;
for (Record record : records) {
i4+;

pwr.print (String.valueOf (record.getId())):;
pwr.print (FIELD_SEPARATOR) ;

pwr.print (record.getMsisdn()) ;
pwr.print (FIELD SEPARATOR) ;

pwr.print (record.getProductId()):
pwr.print (FIELD_SEPARATOR) ;

pwr.print (record.getPackageId());

pwr.print (FIELD_SEPARATOR) ;

pwr.print (String.valueOf (record.getOperationType()));
pwr.print (FIELD_SEPARATOR) ;

strBuf.delete (0, 40);
pwr.print (sdf.format (record.getOperationTime(), strBuf, FIELD_POS));
pwr.print (FIELD SEPARATOR) ;

strBuf.delete (0, 40);

pwr.print (sdf.format (record.getEffectiveDate(), strBuf, FIELD_POS));
strBuf.delete (0, 40);

pwr.print (FIELD SEPARATOR) ;

pwr.print (sdf.format (record.getDueDate (), strBuf, FIELD POS));
pwr.print('\n');

if (0 == (i % RECORD_JOIN_SIZE)) {
pwr.flush();
i=0;

// Thread.yield();
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}

if (1 > 0) |
pwr.flush();
}

File file = null;

/] REE AR R R —HIL R

if (recordCount < Config.RECORD_SAVE_CHUNK_SIZE) {
pwr.close();
file = new File(baseDir + '/' + recordDay + "/subspsync-gw-"

+ FILE_INDEX_FORMATTER. format (targetFileIndex) + ".dat");

printWriterMap.remove (fileKey) ;

}

return file;

}

public File finishRecords (String recordDay, int targetFilelIndex) {
String fileKey = recordDay + '-' + targetFilelndex;
PrintWriter pwr = printWriterMap.get (fileKey);
File file = null;
if (null != pwr) {
pwr.flush();
pwr.close();
file = new File(baseDir + '/' + recordDay + "/subspsync-gw-"
+ FILE INDEX FORMATTER.format (targetFileIndex) + ".dat");
printWriterMap.remove (fileKey) ;
}
return file;
}

public static void backupFile(final File file) {
String recordDay = file.getParentFile().getName();
File destFile = new File (baseDir + "/backup/" + recordDay);

if (!destFile.exists()) {
if (!destFile.mkdirs()) {
return;

}
}

destFile = new File(destFile, file.getName());

if (!file.renameTo (destFile)) {
throw new RuntimeException("Failed to backup file " + file);
} \

file.delete():

}
public static void purgeDir() {
File[] dirs = new File(baseDir).listFiles();
for (File dir : dirs) {
if (dir.isDirectory() && 0 == dir.list().length) {
dir.delete();
}
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13.4 Pipeline B HNITEN S E S

Pipeline #&5C AT LKA & 0% A A9 0F 55 SKBUFATALBE . JRATROF R G, 24 T8t I R d
AR ZR AR R R R 55 2 MR T BB N 1155, X 88141 55 Tl 15 A7 (i
K. 1fi Pipeline B 7E FLVF 455 A 47 76 (i 6 AR S5 8 TSk BLIFAT 5. Pipeline 5K
A Pipe (% ATTER 7T LAE AR ZC44 1% Pipe i) —MES . X, A4 Pipe SKHilfIfE
FAEE Rk T — 4 Pipe LBIMMIAIES . ATLA, MAMEES L5 Pipeline Bt & AME
SR E R . th T4 Pipe SEOIAA 6 TAER BB M AESULH, 41 Pipe Skt
BRI B Pipe SKOITR R AYSEAFE S, J Ll Pipe SC 6l 28 £ M B B W Ho b A2 55 . T
M, WEKIES L5, Pipeline XHES AL SR IFATHY.

Pipeline £ A) (SR 2R PR R0 SRR AR AIE T (R . % £ S R 0 o A B 2% 1) . AN (AR Gt
GHRE R, WA WAL EI . £ &R HBEAEREE /i, FEANRAANEEIE
REREGIEW, EEFERLDEZEBEMLNE (MEfEis) SEARBIMES R, #K,
B2 R G B Ak B 3 A 1] 8 Pipeline BEAAE#E T30 1R F R 2R AR B AL S B R P S5 (b .,
tean, FHEFHVLREE RARLRE L 2 Q& W KL% VO (Blocking 1/0) #{ER, 1A
A A AN B R S 2C 38 hn bR Scise, SRR R AR R G R e, ATERGREIXFE A
il . Pipeline #5rr, X B Fp14F 55 R FH SR REACHE , JF % A 61 R 75 Z 1M SimplePipeline
ffJ addAsWorkerThreadBasedPipe 75 i 5 111 57 1% - 1F 55 4L FEAY Pipe 2 {5 fm A Pipeline BI#], 4n
131 i,

Pipeline #z(H7, %A~ Pipeline SCH#&E —4 Pipe sLf, Bk, ATAMATLAHE—/> Pipeline
K Bl o i Pipe S, o el AT Db Pipeline sG], 53 ik Ao VF 7 R /& F A A2 1Y Pipe 35
B4 (Pipeline L), % S8 — 4> Pipeline KB 8% 4~ Pipe S il it 4kt b 5 A5 %2 ok
oM, Bk, Pipeline $iX4% T — &M R &M,

=%, Pipeline AR ML PLHAY ¥ f5 B E L. Pipeline B rh & 4~ AL BE BT B i i Y
TEREBRRELRL, Fon& A CmEr B AR A Ao R Gl e (EHBASI) #4
KA SRt R0z mIF 8. Hik, Pipeline #i5iE & TALPRMUBAEKRIOIES , & M AT RERHAS £2
% : Pipeline 3] GEA K A 4F AL TE AR S AT o AR .
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13.4.1 Pipeline B3R E

THELAZ Y Pipeline A Pipeline AR S, JELtE Pipeline R 2% 2, —4
Pipeline 9 {5l fh A & f9 Pipe 5 Bl 941~ BB Pk 4 Pipeline FITREE . 3%, FA1FEEHIE Pipeline
WIS JVM 15 EHLAY CPU A% (LATFRA Nepo) IRSE AR, 402K 45T Pipeline (5 A4k
BUAIMES £ )& CPU B AEAY, JB 2 Pipeline FTEJE B & A #E Nepuo 4R Pipeline S {5l iy b £
HItES £ I8 VO B HAY, AR 4 Pipeline AT B B bf AL 2xNepy.o

B ERHIM, anfk Pipeline (U RE KK, #(# Pipeline WIZEEH-AK “#4r" {H Pipeline h A
A/b Pipe LHIFEAE N 24 TIEFE LR, IB Al 3 ATTRT UL (8 (8 FH £t ith 5k S BL &4~ Pipe
SEAGAOAE S5 A0, S B A, Fel 1 R 75 218 )] SimplePipeline st 3111 addAsThreadPoolBasedPipe
Ji iR AROE Pipe SEBIRN AT, 7540, {2 TLLFR by Pipe Sk (I T5 Bk B R ib W HEF B
—Lea) @, TXSIRIX A,

13.4.2 ET4IZHhHY Pipe

4 Pipeline IR LUK, Bi# HOEE A KIBA /D Pipe LI %E £ 4 TIEH &R ATES L
BRI, TR G H I £ 0 £ R T N DR A T RE LA B b T Scu0d , AT AT RETE % R E
e T2 R ib iy Pipe, BI—/> Pipeline SE{5ilvh i) £ 4 Pipe st —4 (& £ /) Lftih i
%A Pipe AL ALTE, 58 13-4 JEoR T — /AN TR Pipe §l . (EHR—A 2t
RIRBPATIR LA A [F Pipe SLHIIIES , AL —4> Pipeline 5k il H i) £ 4~ Pipe S5l {E A+
PR BRI & P o ) SR B i AR ST % . Rlitk, BEASTE T, LIRSS Pipeline £i5X4 & A
Pipeline A EEER &1 Pipe L HIA L RMIERMIES ZHE T ERBIX R, XERN
AR L BT & A E S BRI R, WTRESHEROEN. FXERIE
Pk —FER, EBHEIE,

W 13-4, {E R T HAZNY Pipe 4] 4K 5L

public class ThreadPoolBasedPipeExample {
public static void main(String[] args) {
final ThreadPoolExecutor executorSerivce;
executorSerivce = new ThreadPoolExecutor(1l, Runtime.getRuntime ()
.availableProcessors() * 2, 60, TimeUnit.MINUTES,
new SynchronousQueue<Runnable> (),
new ThreadPoolExecutor.CallerRunsPolicy());

final SimplePipeline<String, String> pipeline = new SimplePipeline<String,
String>();
Pipe<String, String> pipe = new AbstractPipe<String, String>() {
@Override
protected String doProcess(String input) throws PipeException {
String result = input + "->[pipel,"™ +
Thread.currentThread() .getName () + "]";
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System.out.println (result);
return result;

bi
pipeline.addAsThreadPoolBasedPipe (pipe, executorSerivce);
pipe = new AbstractPipe<String, String>() {

@Override
protected String doProcess (String input) throws PipeException {
String result = input + "->[pipe2," +
Thread.currentThread () .getName() + "]";
System.out.println (result);
try {
Thread.sleep (new Random().nextlnt(lOO));
} catch (InterruptedException e) {\

’

}

return result;
bi
pipeline.addAsThreadPoolBasedPipe (pipe, executorSerivce);
pipe = new AbstractPipe<String, String>() {

@Override
protected String doProcess (String input) throws PipeException. {
String result = input + "->[pipe3," +
Thread.currentThread () .getName () + "]";
System.out.println(result);
try {
Thread.sleep (new Random().nextInt (200));
} catch (InterruptedException e) {

’

}
return result;
}

@Override
public void shutdown(long timeout, TimeUnit unit) {

/] ERE— Pipe FRHLREH
executorSerivce.shutdown () ;
try {

executorSerivce.awaitTermination (timeout, unit);
} catch (InterruptedException e) {

}
bi
pipeline.addAsThreadPoolBasedPipe (pipe, executorSerivce);

pipeline.init (pipeline.newDefaultPipeContext ());

int N = 100;
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try {
for (int 1 = 0; 1 < N; i++) {
pipeline.process ("Task-" + 1i);
}
} catch (IllegalStateException e) {

} catch (InterruptedException e) {

’

}

pipeline.shutdown (10, TimeUnit.SECONDS) ;

g 13-4 Fron iz f7af A T rIHE (Aot ).

Task-0->[pipel,pool-1-thread-1]

Task-1->[pipel,pool-l-thread-2]

Task-4->[pipel,pool-1-thread-5]

Task-3->[pipel, pool-l1-thread-4]
Task-1->[pipel,pool-1-thread-2]->[pipe2,pool-1-thread-8]
Task-2->[pipel,pool-1-thread-3]

Task-6->[pipel,main]

Task-8->[pipel,main]

Task-8->[pipel,main]->[pipe2,main]
Task-4->[pipel,pool-1-thread-5]->[pipe2,pool-1-thread-5]

Task-0->[pipel, pool-l1-thread-1]->[pipe2,pool-1l-thread-7]

----- I A et R A L

Task-94->[pipel,pool-1-thread-8]->[pipe2,pool-1l-thread-8]

Task-93->[pipel, pool-1-thread-1]->[pipe2,pool-1l-thread-1]
Task-97->[pipel,main]->[pipe2,main]->[pipe3,pool-l-thread-3]
Task-98->[pipel, main]

Task-98->[pipel,main];>[pipe2,main]
Task-96->[pipel,pool-1-thread-5]->(pipe2,pool-1-thread-5]->[pipe3,pool-1-threa
d-5]
Task-93->[pipel,pool-1-thread-1]->[pipe2,pool-l-thread-1]->[pipe3,pool-l-threa
d-1]

Task-94->[pipel, pool-1-thread-8]->[pipe2,pool-1-thread-8]->[pipe3,pool-1l-threa
d-8]
Task—95—>[pipel,pool—l—thréad—7]—>[pipe2,pool—1—thread—7]->[pipe3,pool-1-threa
d-3]

Task-98->[pipel,main]->(pipe2,main]->[pipe3, pool-1-thread-7]
Task-99->[pipel,pool-1-thread-4]

Task-99->[pipel, pool-1-thread-4]->[pipe2,pool-1-thread-4]
Task-99->[pipel,pool-1l-thread-4]->[pipe2,pool-1-thread-4]->[pipe3,pool-1-threa
d-8]
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13.4.3 $BIRALIE

Pipe 5 il He A 55 AT A Bt 2 b i HH 4 57 5 WD RE TS SEAE AR L Pipe 3K il 2 bt AT b BE , LR
SECHEFRARMT X, —FEREEOFEMR %, W& Pipe S HHHkE] 5% /5
A PipeContext K5y handleError JEATHEIRACE . 55— Fh 5 2 Q1 — /%] st iR AL B
9 Pipe SKf5il, Ffth Pipe Sl 2K 57 ¥ J5 12 3 AH X B 43 1% Pipe SEfilsbE .,

13.4.4 TFIECER) Pipeline

FEFEBIF  BATCAREDH T 2 K% T4 Pipe G nF Pipeline Sk filvh . an ety LEMIE,
A1t T AR B AL B SOk 5 mT AL B A 5 NS BLUAZN & 5 5B Pipeline SEfi], JAEH dif
I ) Pipe K,

13.5 Pipeline #R3:\89 7] & A LI A
TR ER T Pipeline SaH)—A vl & FSEBHL, 4nil & 13-5 158 13-13 iR,

¥ 13-5. Pipe iR

/**

* XTAREE B R

FFTXEABATACEE, JREREER F— N EE BN .

*

@author Viscent Huang

@param <IN>
LN it
@param <OUT>
* iy A
LV
public interface Pipe<IN, OUT> ({
/**

* WEAH] pipe LT —4 pipe 4.

*

* Ok Ok % % ®

* @param nextPipe

* T—A pipe S

L4

void setNextPipe (Pipe<?, ?> nextPipe);

/*t
* YIGAL AT Pipe SR AMRBEHIARS .

* @param pipeCtx
®/
void init (PipeContext pipeCtx);

/*a-
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* 71k 24T Pipe SEBIXAMREGERIRS -

* @param timeout

* @param unit

*/

void shutdown (long timeout, TimeUnit unit);

/'k'k

* WA TCREUEATALE, B RIEAT —1 Pipe PN
)

void process(IN input) throws InterruptedException;

7% 13-6. AbstractPipe &£ i 5%

/'ﬁ*

* Pipe MHIREIMA.

* GRS LB doProcess HEA AT R MATAE, FHHMMNAMEIEN
TF—4 Pipe FLHIMHA -

Rauthor Viscent Huang

* % ¥ *

@param <IN>
LOPNE it
@param <OUT>
* i 2R
*y
public abstract class AbstractPipe<IN, OUT> implements Pipe<IN, OUT> {
protected volatile Pipe<?, ?> nextPipe = null;
protected volatile PipeContext pipeCtx;

* %

@Override
public void init(PipeContext pipeCtx) {
this.pipeCtx = pipeCtx;

}

@Override .
public void setNextPipe (Pipe<?, ?> nextPipe) {
this.nextPipe = nextPipe;

}

@0verride
public void shutdown (long timeout, TimeUnit unit) {

/1 At A i )
} \

/iv\v

MaeTFREM. AT FRLIIES TR,

*  *

* @param input
* MATLE (E5%)
* @return {E&MAFRL R

* @throws PipeException
L
protected abstract OUT doProcess(IN input) throws PipeException;
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@SuppressWarnings ("unchecked")
public void process(IN input) throws InterruptedException {

try {
QUT out = doProcess (input);
if (null != nextPipe) {
if (null != out) {

((Pipe<OUT, ?>) nextPipe) .process (out);
}
}
} catch (InterruptedException e) { X
Thread.currentThread () .interrupt () ;
} catch (PipeException e) {
pipeCtx.handleError (e) ;

} \

7% 13-7. WorkerThreadPipeDecorator 3 if &%

/**

*

* k¥

ETTEHLEN pipe LK.
A Fi% pipe MES BIEEN B TIEE LRI FE LR,
1%2%EH T Two-phase Termination #R (B 5 &),

* @author Viscent Huang

*

* @param <IN>

*
*

*

*

LIPS

@param <OUT>

i 26 R

public class WorkerThreadPipeDecorator<IN, OUT> implements Pipe<IN, OUT> ({

protected final BlockingQueue<IN> workQueue;

private final Set<AbstractTerminatableThread> workerThreads = new
HashSet<AbstractTerminatableThread> () ;

private final TerminationToken terminationToken = new TerminationToken({();

private final Pipe<IN, OUT> delegate;

public WorkerThreadPipeDecorator (Pipe<IN, OUT> delegate, int workerCount)
this (new SynchronousQueue<IN>(), delegate, workerCount);
}

public WorkerThreadPipeDecorator (BlockingQueue<IN> workQueue,
Pipe<IN, OUT> delegate, int workerCount) {
if (workerCount <= 0) {

{

throw new IllegalArgumentException ("workerCount should be positive!");

}

this.workQueue = workQueue;
this.delegate = delegate;
for (int i = 0; i < workerCount; i++) {
workerThreads.add (new AbstractTerminatableThread (terminationToken)
@Override
protected void doRun() throws Exception {
try {

{
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dispatch();
} finally {
terminationToken.reservations.decrementAndGet () ;

}
b

}

protected void dispatch() throws InterruptedException {
IN input = workQueue.take();
delegate.process (input) ;

}

@Override
public void init (PipeContext pipeCtx) {
delegate.init (pipeCtx) ;
for (AbstractTerminatableThread thread : workerThreads) {
thread.start () ;
}
}

@Override

public void process(IN input) throws InterruptedException {
workQueue.put (input) ;
terminationToken.reservations.incrementAndGet () ;

}

@Override
public void shutdown(long timeout, TimeUnit unit) {
for (AbstractTerminatableThread thread : workerThreads) {
thread.terminate();
try {
thread.join (TimeUnit .MILLISECONDS.convert (timeout, unit)):;
} catch (InterruptedException e) {
} 3
}
delegate.shutdown (timeout, unit);
}

@Override
public void setNextPipe (Pipe<?, ?> nextPipe) ({
delegate.setNextPipe (nextPipe) ;

: \

# % 13-8. ThreadPoolPipeDecorator £ i 2 .
/**

FT R Pipe PR

@author Viscent Huang

A

@param <IN>

MARE

* @param <OUT>

*
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*

*/

R

public class ThreadPoolPipeDecorator<IN, OUT> implements Pipe<IN, OUT> {

private final Pipe<IN, OUT> delegate;
private final ExecutorService executorSerivce;

/1 &R IERRE .
private final TerminationToken terminationToken;
private final CountDownLatch stageProcessDonelatch = new CountDownLatch(1l);

public ThreadPoolPipeDecorator (Pipe<IN, OUT> delegate,

ExecutorService executorSerivce) {

this.delegate = delegate;

this.executorSerivce = executorSerivce;

this.terminationToken = TerminationToken.new{nstance(executorSerivce);

}

@Override
public void init (PipeContext pipeCtx) {
delegate.init (pipeCtx);

}

@Override .
public void process(final IN input) throws InterruptedException {

Runnable task = new Runnable() {
@Override
public wvoid run() {
int remainingReservations = -1;
try {
delegate.process (input) ;
} catch (InterruptedException e) (
} finally {
remainingReservations = terminationToken.reservations
.decrementAndGet () ;
}

if (terminationToken.isToShutdown() && 0 == remainingReservations)
stageProcessDonelatch.countDown () ;
}
}i
executorSerivce.submit (task);
terminationToken.reservations.incrementAndGet () ;
}
@Override
public void shutdown(long timeout, TimeUnit unit) {
terminationToken.setIsToShutdown () ;
if (terminationToken.reservations.get() > 0) {

try {
if (stageProcessDonelatch.getCount() > 0) {
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stageProcessDoneLatch.await (timeout, unit);

}
} catch (InterruptedException e) {

’

1
}

delegate.shutdown (timeout, unit);

1

@Override

public void setNextPipe (Pipe<?, ?> nextPipe) {
delegate.setNextPipe (nextPipe) ;

}

/**

E2 R R | o o9

4 ExecutorService FH|X N ME—H—4 TerminationToken 3.

XBfFEH T Two-phase Termination B (5 5 &) HBEREILZA Pipe LHIFTILEK
L FR i S .

@author Viscent Huang

*

*

* % % A %

/

private static class TerminationToken extends

io.github.viscent.mtpattern.tpt.TerminationToken ({

private final static ConcurrentMap<ExecutorService, TerminationToken>
INSTANCES MAP = new ConcurrentHashMap<ExecutorService, TerminationToken> () ;

/] RIS

private TerminationToken() {

}

void setIsToShutdown () {
this.toShutdown = true;

}

static TerminationToken newlInstance (ExecutorService executorSerivce) {
TerminationToken token = INSTANCES MAP.get (executorSerivce);
if (null == token) {
token = new TerminationToken () ;
TerminationToken existingToken = INSTANCES MAP.putIfAbsent (
executorSerivce, token);
if (null != existingToken) {
token = existingToken;
} \
}

return token;

7 # 13-9. AbstractParallelPipe % i 5%

/**

* TRHATAFER) pipe LB,

* G GNATTRER AT, LT LT XS5,
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* FATFAHEFMPUTEREBEIH MM TR R SR,

@author Viscent Huang

* % *

@param <IN>
HINER
@param <OUT>

Lol

* Ok ok ok F

@param <V>

HAT FAES ML B EE R KA

*

i/
public abstract class AbstractParallelPipe<IN, OUT, V> extends
AbstractPipe<IN, OUT> (
private final ExecutorService executorService;

public AbstractParallelPipe (BlockingQueue<IN> queue,
ExecutorService executorService) {
super () ;
this.executorService = executorService;

}

/**

BETFREI. ATRBHFENRAILE input MWiE—HTES.

*

*

@param input
MATCHE
@param <V>
FAE S I Ab 3 4 R R
@return —HFESFH
/
protected abstract List<Callable<V>> buildTasks (IN input) throws Exception;

* 4 % Ok ¥

/**

B TRII. HENTAEFRCEERET I, HRHNTATENRHER.

@param subTaskResults
FHEFLEERFIR
* @return FHRZIATTEMAHEE R
* @throws Exception
&/
protected abstract OUT combineResults (List<Future<V>> subTaskResults)
throws Exception;

* Ok ¥

/ *
CAFAT I AT — A FAES

@param tasks
—#HTFAES

@return —#HATLMELERBUFHTES H & MES AL RN Promise (B3 6 &, Promise ff30) j

iﬁqo \

*/ ‘

protected List<Future<V>> invokeParallel (List<Callable<V>> tasks)

throws Exception {

return executorService.invokeAll (tasks);

* ok A ok ¥ A %

—
e
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@0Override
protected OUT doProcess(final IN input) throws PipeException {
OUT out = null;
try {
out = combineResults (invokeParallel (buildTasks (input)));
} catch (Exception e) {
throw new PipeException(this, input, "Task failed", e);
}

return out;

% 13-10. Pipeline 4% o it &4
/**
#H 4 pipe MMR. —4 Pipeline LHAHEE/ pipe Lhl.

@author Viscent Huang

@param <IN>
LIPAE St
@param <OUT>
e R
*/
public interface Pipeline<IN, OUT> extends Pipe<IN, OUT> ({

* % F ¥ * X ¥

/**
* fEi% Pipeline SEHIARERIN—A Pipe SLHi.

* @param pipe

* Pipe S5

Ay

void addPipe (Pipe<?, ?> pipe);

7% 13-11. SimplePipeline 3 & 4%

public class SimplePipeline<T, OUT> extends AbstractPipe<T, OUT> implements
Pipeline<T, OUT> {
private final Queue<Pipe<?, 2?>> pipes = new LinkedList<Pipe<?, ?2>>();

private final ExecutorService helperExecutor;

public SimplePipeline() { \
this (Executors.newSingleThreadExecutor (new ThreadFactory() {

@Override

public Thread newThread(Runnable r) ({
Thread t = new Thread(r, "SimplePipeline-Helper");
t.setDaemon (true) ;
return t;

})):
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public SimplePipeline(final ExecutorService helperExecutor) ({
super () ;
this.helperExecutor = helperExecutor;

}

@Override
public void shutdown(long timeout, TimeUnit unit) {
Pipe<?, ?> pipe;

while (null != (pipe = pipes.poll())) {
pipe.shutdown (timeout, unit);

}
helperExecutor.shutdown () ;
} \

@Override

protected OUT doProcess (T input) throws PipeException {
/1 At g
return null;

}

@Override
public void addPipe (Pipe<?, ?> pipe) {

// Pipe [AHIRBEXRLE init HiEP @
pipes.add(pipe) ;
}

public <INPUT, OUTPUT> void addAsWorkerThreadBasedPipe (
Pipe<INPUT, OUTPUT> delegate, int workerCount) {
addPipe (new WorkerThreadPipeDecorator<INPUT, OUTPUT> (delegate,
workerCount)) ;
}

public <INPUT, OUTPUT> void addAsThreadPooclBasedPipe (
Pipe<INPUT, OUTPUT> delegate, ExecutorService executorSerivce) {
addPipe (new ThreadPoolPipeDecorator<INPUT, OUTPUT> (delegate,
executorSerivce));

}

@Override
public void process (T input) throws InterruptedException ({

@SuppressWarnings ("unchecked")
Pipe<T, ?> firstPipe = (Pipe<T, ?>) pipes.peek();

firstPipe.process (input) ;
}

@Override
public void init (final PipeContext ctx) {

LinkedList<Pipe<?, ?>> pipesList = (LinkedList<Pipe<?, ?>>) pipes;
Pipe<?, ?> prevPipe = this;
for (Pipe<?, ?> pipe : pipesList) {

prevPipe.setNextPipe (pipe) ;

prevPipe = pipe;
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}

Runnable task = new Runnable() {
@Override
public void run() {
for (Pipe<?, ?> pipe : pipes) {
pipe.init (ctx);
}

}i

helperExecutor.submit (task);
}

public PipeContext newDefaultPipeContext () {
return new PipeContext () {
@Override
public void handleError (final PipeException exp) {
helperExecutor.submit (new Runnable() {

@Override
public wvoid run() {
exp.printStackTrace();

7 13-12. PipeContext 4% o i 4%

/'k'k
X & AACE B T RO ST I R, BT R AL

*

*

* @author Viscent Huang
*

*/
public interface PipeContext {
/**
* FT XA BR U BLUL 00 5 AT AR
) \

* @param exp
*/
void handleError (PipeException exp):
} .

i3 13-13. PipeException % i &5
public class PipeException extends Exception {
private static final long serialVersionUID = -2944728968269016114L;
/**
* Yl 51 Pipe 3541,
[

public final Pipe<?, ?> sourcePipe;
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/t*
« PhHH S E R Pipe SEHIZEMY tH R I AL BRI AN T
*
public final Object input;
public PipeException (Pipe<?, ?> sourcePipe, Object input, String message) {
super (message) ;
this.sourcePipe = sourcePipe;
this.input = input;
}
public PipeException (Pipe<?, ?> sourcePipe, Object input, String message,
Throwable cause) |
super (message, cause);
this.sourcePipe = sourcePipe;
this.input = input; \

}

F AR ZN A E ARG KI Pipeline #3X, PR RATEZHLLTILEHE.
1. [4%] il Pipeline L,

2. [4F]) QIERREA LY Ber) Pipe KB, ¥ IEsmE i’ipeline KBl
3. (&%) W4t Pipeline %L Hil,

13.6 Java #rifEFE KA
Java e b 8 HE A Pipeline U061

13.7 HZEK

13.7.1 Serial Thread Confinement &3 (& 11 &)

Pipeline #., R4 Pipe SLHIfE HALBRER R AN TIEELRE, 4% Pipe Lt
Al LAFES— Serial Thread Confinement #i XA, e, Pipe SCfIFEIRFSLBL T Serial
Thread Confinement i FFIFE S 5% .

13.7.2 Master-Slave &3, (g 12 &)

Pipeline {3\ 1) AbstractParallelPipe 2 538 W LR A Bl — MRA TR (RIGES) o
fAETATES, HUHRTHEREZPITEEFES. &M FESLESEREE IR
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R 1E %5 iy % 1 . Bk , AbstractParallelPipe 2 5% w] LA i /& Master-Slave f A — /> 5L H,

13.7.3 Composite &=’

Pipeline 3\ rh, 44 Pipeline SK {5 #2 — /4 Pipe SKf5il, PKISLFATAILATE Pipeline S5 i i
Pipe SK{F1F A Pipeline K5l (Kbt , Pipeline 2 5% "L % & Composite BEAH)— 4~ L6

13.8 &EHIE

1. THE PIPELINE PATTERN. http://www.informit.com/articles/article.aspx? p=366887& seqNum=8.

2. Apache Commons Pipeline Jf- 3 H . http://commons.apache.org/ sandbox/commons- pipeline/.

3. Erich Gamma %. Beit#: w1 & M e R A2 il (SE3ChR) - HLAR Toll ki #t, 2002.

1 GOF it X, RAAHBHREE, #HFANASTHAAAETR,
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141 Half-sync/Half-async 183t &7

Half-sync/Half-asyne B AK T R4 SRAIR SRS, St S ESRRSESM
SRR TR — IR, BERFE T RS BB R A, Ao %4 5 G (5 At
BHEH TR S, SRR TSRS, AR TR A SR, (iR
5 45 O A 5 AR AR T 8 MO 06 80138 208 BT 0 46 /4 T IR 220, 3610 52 A 1

14.2 Half-sync/Half-async &3 B 2244

Half-sync/Half-async #i & — /1~ B424)., BREE 3 PMEK:. RPEFE. RZPESEFBA
5|2, Half-sync/Half-async 5 2A04%.0 BB anfal b R 48 b AT S b AT 08 24 0 0 iR, (&4
FREFSHEASEHER S,

RRMMES (SR P REARHES) SR REMNES TUARHHERSES R, i
RHES (CAnBdi Ui R)) SRR IS aT AL HEERI A 55 2 . i 5 4T 55 AR
BAES BIX MR Z B R el i A5 2 AT (Decoupling) : BASI 2 51 5% 5 B 4E %5 B Fll)
LS B Z A A B 5 .

Half-sync/Half-async # XHI £ 5FALAT LA HEEmE 14-1 Fios,



SyncTask RFHEER j
+run()
Sueve RARUE
I R

+dequeue()

Client  f--ooeoenae > AsyncTask mgmj
vdspac) |

14-1. Half-sync/Half-async 28 E

e AsyncTask: SH L%, oTHEBOR A% P misEA , TSR, HidEd A5l
SHMARSAESERE. KEEGERIRTMT .

> dispatch: XA GEfT R A ACEE, A 35 FE RLTF LB A BRI 0 AR B[R] 2 A 55 kA7
RLEE,

® Queue: PAF|, RPEFBMEASIES BT BEHH . KEEHERRTMT.
> enqueue: {HE AT,
> dequeue: i HPASI,
o SyncTask: [EF (L5, IS AH BRI HR ., K EEHERRTRWT.,
> run: ATRSIES .
Half-sync/Half-async #2000 551 6 4 14-2 fis.
F 1% Frum S AsyncTask ) dispatch J57%.
%2, 3% dispatch ﬁ?xﬁﬁm)\iﬁﬁ‘mﬁ%%ﬂfé, A BT B BABRF, FRiRE
% 4% . dispatch Jj iR El .,

%54 RPHEFH run J5 kv TVM S kit I A .
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6, 7% FMPEFH run HEEBEAFIFEIHEE, HAREE B TH R,

ERPRA, B 1~ 4T RETEF M WERETN, ES5~-TPRBITERGERE (LIFE
SR) T,

=]
EAERAMEPL |

o, i A L gm0

; gﬁzzpmvaj i

14-2. Half-sync/Half-async 238155 B

14.3 Half-sync/Half-async &3\ Sch% = IR AT

EAGH G B REPEE A — M . BB LRI B R B M B 5 B KX
P EARSS & Lo BRI A D3R AlarmMgr, HAbBESe (k55 bk ) %528 4k & S 5 B
R AlarmMegr (1 sendAlarm J5 0 a], 5B b iy AlarmAgent 11 57 5 % &R 55 &
X, it A ERR EEE R EIRBIEEARS . LS BR AR, HEERE
BERRO AN T R ),

— HEFERARERIMBERLZDEERS I LM, MMk VO A HEAHEREE,
BMAF LS ESA MM AlarmMgr.sendAlarm [ 52 B 520, o gk A& 5, ok 55 BBk 3
AlarmMgr.sendAlarm {715 B 1% R ol REPRIEIR ], X AEAS oMl 55 Bk O AL BERE 1) .

L HRNEESENERY (BEEME) FEFEN, SENEEEERSREMELXE
SFERR. UHBERTEEREASEERBREL R RF S BEIGARREREUE, REER
HAEFITEN 4R & S E R, W ARATH — % 8. Hit, AlarmMgr f sendAlarm J5 %
e IR [ F R BB G B Y AT B E A Rk

IR R R A A, A AR A ERE (M2 1/O), Ja & At e (50 .
B, X BILATRTLARH Half-sync/Half-async #5: AlarmMgr o] LA % AsyncTask £ 5#
KBl H sendAlarm 755402 T dispatch 75k, %75 iR B E BT WP LE—MH
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s B R AR S s, FR RS B ARNY, RS BES (5%
RiEER) BEZEREFREASEMRSE. XHE, sendAlarm J5 B2 1E Ik 55 B R R P AT
B, FCTHRE AT ) 2 Sk AE T A e B R R I B D B S BABAS, T B E A
s Bl P4 R EARBIAR 55 SR E R P B B R SR (LIEELRRE) th
i, Bk, XEkr=E Tk 55 SRS SRR LRI R AT & A ERIE, REMITRIREAR
LR MRATF AT . e B A AR DA SR R

i 14-1 JloR T — A7 Bk 55 B ) i SRS 1 1R o

HH14-1. ] b S A e 2 4 AR B 698 )

public class SampleAlarmClient {
private final static Logger logger = Logger
.getLogger (SampleAlarmClient.class) ;

// 55 HESN R E
private static final int ALARM MSG_SUPRESS_THRESHOLD = 10;

static {

/7 HIEA AR
AlarmMgr.getInstance().init ();
}

public static void main (String[] args) {
SampleAlarmClient alarmClient = new SampleAlarmClient();
Connection dbConn = null;
try |
dbConn = alarmClient.retrieveDBConnection();

} catch (Exception e) {
final AlarmMgr alarmMgr = AlarmMgr.getInstance();

[/ S e SR A A R

int duplicateSubmissionCount;

String alarmId = "00000010000020";

final String alarmExtralInfo = "operation=GetDBConnection;detail=Failed
to get DB connection:" + e.getMessage();

duplicateSubmissionCount = alarmMgr.sendAlarm(AlarmType.FAULT, alarmld,
alarmExtraInfo?;
if (duplicateSubmi'ssionCount < ALARM MSG SUPRESS_THRESHOLD) {
logger.error ("Alarm[" + alarmId + "] raised,extraInfo:"
+ alarmExtraInfo);

} else {
if (duplicateSubmiésionCount == ALARM MSG SUPRESS_ THRESHOLD) {
logger.error ("Alarm[" + alarmId + "] was raised more than "
+ ALARM MSG_SUPRESS_THRESHOLD
+ " times, it will no longer be logged.");
}
1
return;
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alarmClient.doSomething (dbConn) ;
}
// IREVHE B

private Connection retrieveDBConnection() throws Exception {
Connection cnn = null;

/1 B AR

return cnn;

}

private void doSomething(Connection conn) {

/1 B AR
} \

wiE R 14-1 iR, LS EREMMEI&PERS, &18/H AlarmMgr /) sendAlarm J5 & % 0% 5 %
58, AlarmMgr 21 IFID4niE 8 14-2 Fios,

7 14-2. AlarmMgr % R 5

/**

* HETHEEAN DK

* M fMAf: HalfSync/HalfAsync.AsyncTask

* Hififh: Two-phaseTermination.ThreadOwner
=]

public class AlarmMgr {

// RFF BlarmMgr M ME— S
private static final AlarmMgr INSTANCE = new AlarmMgr ();

private volatile boolean shutdownRequested = false;

/1 EBRIELTRE

private final AlarmSendingThread alarmSendingThread;

private AlarmMgr () {
alarmSendingThread = new AlarmSendingThread();

}

public static AlarmMgr getInstance() {
return INSTANCE;
}

/**

* REEE

* @param type F¥HRA

* @param id H¥HmT

* @param extralInfo HESH

* @return M type+id+extraInfo ME—HiE & (5 SHARZE MRS, -1 KR REBIAECHKA.

*

public int sendAlarm(AlarmType type, String id, String extralnfo) {
Debug.info ("Trigger alarm " + type + "," + id + ',' + extraInfo);
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int duplicateSubmissionCount = 0;
try {
AlarmInfo alarmInfo = new AlarmInfo(id, type);
alarmInfo.setExtralnfo(extralnfo);
duplicateSubmissionCount = alarmSendingThread.sendAlarm(alarmInfo);
} catch (Throwable t) {
t.printStackTrace();
}

return duplicateSubmissionCount;

}

public void init() {
alarmSendingThread.start () ;

}

public synchronized void shutdown () {
if (shutdownRequested) {
throw new IllegalStateException("shutdown already requested!");
}

alarmSendingThread. terminate() ;
shutdownRequested = true;

M B 14-2 (ARG R 40, AlarmMgr (1) sendAlarm 5 i tH RS2 5 805 B B R KX 3
BRI v SR o 1A 5 %0k 2k B2 AlarmSendingThread (1) sendAlarm J5 {5 5B, R
EEANUHORDALEESE AlarmMgr [ sendAlarm J5 kN, E%bs LRiB{T1E
AlarmMegr [fJ sendAlarm J5 3: U fr2e st (B & £8F2) . AlarmSendingThread 2 (155 4n
il 14-3 PR,

7% 14-3. AlarmSendingThread 2/ 2%
/*

*

HERIELRE.

X ff: HalfSync/HalfAsync.AsyncTask

* A fft: Two-phaseTermination.ConcreteTerminatableThread

LT

public class AlarmSendingThread extends AbstractTerminatableThread {

*

private final AlarmAgent alarmAgent = new AlarmAgent();

/*

* HES.

* A Mffh: HalfSync/HalfAsync.Queue

*7

private final BlockingQueue<AlarmInfo> alarmQueue;

private final ConcurrentMap<String, AtomicInteger> submittedAlarmRegistry;

public AlarmSendingThread() {

alarmQueue = new ArrayBlockingQueue<AlarmInfo>(100);
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submittedAlarmRegistry = new ConcurrentHashMap<String, AtomicInteger>():

alarmAgent.init();
t

@Override

protected void doRun() throws Exception {
AlarmInfo alarm;
alarm = alarmQueue.take();
terminationToken.reservations.decrementAndGet () ;

try {
/RSB AE BRI R B IR A
alarmAgent.sendAlarm(alarm);
} catch (Exception e) {
e.printStackTrace(); \
}
/*
© REERYRST R KPR B R R, (AR R iR R B A F O B R AR,
Rl CAESE A A NS
*/
if (AlarmType.RESUME == alarm.type) {
String key = AlarmType.FAULT.toString() + ':' + alarm.getId() + '@’

+ alarm.getExtralInfo();
submittedAlarmRegistry.remove (key) ;

key = AlarmType.RESUME.toString() + ':' + alarm.getId() + '@'
+ alarm.getExtralInfo();
submittedAlarmRegistry.remove (key) ;

}

public int sendAlarm(final AlarmInfo alarmInfo) {
AlarmType type = alarmInfo.type;
String id = alarmInfo.getId();
String extraInfo = alarmInfo.getExtraInfo();

if (terminationToken.isToShutdown()) {
/] BRE®
System.err.println("rejected alarm:" + id + "," + extralnfo);
return -1;

}

int duplicateSubmissionCount = 0;
try {

AtomicInteger prevSubmittedCounter;

prevSubmittedCounter
submittedAlarmRegistry.putIfAbsent (type.toString()
+ ":' 4 id + '@' 4 extraInfo, new AtomicInteger(0));
if (null == prevSubmittedCounter) ({
terminationToken.reservations.incrementAndGet () ;
alarmQueue.put (alarmInfo) ;
} else {
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/) WHERRE, THESREEEERAMESE, SOUTnHE

duplicateSubmissionCount = prevSubmittedCounter.incrementAndGet () ;
}
} catch (Throwable t) {
t.printStackTrace () ;
}

return duplicateSubmissionCount;

}

@Override
protected void doCleanup (Exception exp) {
if (null != exp && ! (exp instanceof InterruptedException)) {

exp.printStackTrace () ;
}

alarmAgent.disconnect () ;

}

Hedge 3% sh A AlarmSendingThread #H24 F Half-sync/Half-async #3CAY SyncTask £ 5% 5
5, Rt B T Two-phase Termination {83, (2L 5 %), HERLHZ T % doRun
Je 5 BA B R B 45 A B, SRJG IR AlarmAgent {9 sendAlarm 75 45 2 8 % Bd i
% FRFESIRS B, INMAALBITEESEERENTHEZLERYH, MAgBTELS
AR, Bk, XE ERALHHS AL S BB RE S, 5 R —A 8
UL f#Y:, AlarmSendingThread [ 55 {5|725 & alarmQueue #H 24T Half-sync/Half-async #3H)
Queue 2 5FLH, BREY THBEHERWEXHIEH.

AlarmAgent 2 RS an{E B 14-4 iR,

% 14-4. AlarmAgent £ R 3 .

/**
* REDERGERS R, FRESEGEEEEHRRS S
*
¥
public class AlarmAgent {
// BTt AlarmAgent R GERE EHERS %
private volatile boolean connectedToServer = false;
\
// A M GuardedSuspension.Predicate
private final Predicate agentConnected = new Predicate() {
@Override
public boolean evaluate() +
return connectedToServer;
}
}i

// A fAfE: GuardedSuspension.Blocker
private final Blocker blocker = new ConditionVarBlocker ():

1 ZAERARE, ERYELELR, RALTRIERRETEARZ, TLaRALE,
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/7 BRER 3

private final Timer heartbeatTimer = new Timer (true);
/1 B A

/*t
* RIEEBER
* @param alarm HEER
* @throws Exception
k74
public void sendAlarm(final AlarmInfo alarm) throws Exception {
// PTRETESER, B AlarmAgent R L BIRSH (SEEERE WG HEHE LIRS
// XAt GuardedSuspension.GuardedAction
GuardedAction<Void> guardedAction = new GuardedAction<Void> (agentConnected) ({
public Void call() throws Exception { \
doSendAlarm(alarm) ;
return null;

bz

blocker.callWithGuard (guardedAction) ;
}

/7 L R R S s B R S B E4

private void doSendAlarm(AlarmInfo alarm) {

/1 B AR

Debug.info("sending alarm " + alarm);

/] BHRGE S B R IR S A M FERT
try {

Thread.sleep (50) ;
} catch (Exception e) ({

}
}

public void init () {
/7 A AR

/] EEERGRE

Thread connectingThread = new Thread (new ConnectingTask());
connectingThread.start () ;

heartbeatTimer.schedule (new HeartbeatTask(), 60000, 2000);
}

public void disconnect () {
/7 HEEHADAHS
Debug.info ("disconnected from alarm server.");
connectedToServer = false;

}

protected void onConnected() {
try {
blocker.signalAfter (new Callable<Boolean>() {
@Override
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public Boolean call() {
connectedToServer = true;
Debug.info ("connected to server");
return Boolean.TRUE;
}
1)
} catch (Exception e) {
e.printStackTrace();
}
}

protected void onDisconnected() {
connectedToServer = false;

}
/1 IS R RS A% EE AL

private class ConnectingTask implements Runnable {
@Override
public void run() {

/] B SARAR

// BAEBERAE RN
try {
Thread.sleep (100);
} catch (InterruptedException e) {

i

}

onConnected () ;
}

/**

 DEREMES: ERRESEERSROEERTER, RERRTEEHEHEE.
*/

private class HeartbeatTask extends TimerTask {

/1 B AR

@Override
public void run() {

/1 B AT

if (!testConnection()) {
onDisconnected () ;
reconnect():\

}

private boolean testConnecfion() {

/1 B HAARRS

return true;

}

private void reconnect () {
ConnectingTask connectingThread = new ConnectingTask();

[/ EEAELBEE N SRR P AT
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connectingThread.run();

AlarmAgent )/ ffl T Guarded Suspension 55, (Z W5 4 =), LU ILIE A 4-2 {58 4-3,
B8 4-4 Fnig 8 4-5,

14.4 Half-sync/Half-async RN HIFN ELIME S

\
Half-sync/Half-async R BEKIE T P MBEAME—HINRLRH KM, BORBENF
., XIREF TR GREEA M Sk, Half-sync/Half-async #5270 i 48 R AE 55 S8 RE R SR HY
EELHERTE, B TEFmNERS, AR TRAZKHELR, M@mRES SRR
KAMES W LHAER P B, X ERIRNT AT LAEAR W& - i ACHD b 2 PR RE RS O T (R4 1 (]
EZ O R

FRAL A % U (R 42 | % . Half-sync/Half-asyne #ACH0 4y B ARG E 1 & 4 R o 0 (RS vT LAAS
B WK DR 6 RN . X CUPRE M S W, (B EHEE T Half-sync/Half-async FizCHY
JUASE W P % . Bl 4, 7E Java Swing w2 T8 42 GUI 44 (4l ) S8 (Dead lock) ,

Swing [y GUT 2 i AR 4% R FH # 2k B2 458U (Swing 19 GUI 2 X5z 47 7E Event Loop £k #2) .
XFERR AT LAGBE G FHA, tomk B AR MRS T 2E B, (2, X[l thay e B ohay el . an R
£ Swing [y Event Loop £if2 h P AT FERH KL S (AR S &8 £ F#oksct:), A4 GUI
RS “UREET Tk R P RE, A T fRULX AR, JDK 1.6 5IA T SwingWorker 2%,

%2 F T Half-sync/Half-async 5%, SwingWorker jf{g — /A i&4rss, H—im (L 2) iE
% Swing (UL GUL 2, 5—u (RPR) EEE& L &BRMMARIGE (MRS % L
TEIXAFARD), XFE, R R ARS8 v UL 2 e dhdT, bhan% /~2fe 2 BEAMR
% & L P8ORS, AR Swing GUI R LR R,

B —A~ H A 5| f /&, Half-sync/Half-async #1540 ZxHER R £ 85, HILIZER
BEFREH R REHE R, w8, mEP 2R -0 Rnsg, FikeLafE itk
ViR IR R R IF LB L 2. Flan, P ERMT R g <af APL kil
NABEESIA RS, F XERIFLRT S, W, MRS ESELRERE, RP
2% Pl 2R B AR /) Half-sync/Half-async Bt vl AR Y. X R 5wl CARE SR AT # 2k
FRgmBx fp o g B W B RS, i fd [ 45 2 i sk — 4 6 #it .
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14.4.1 BAFIRRE

Half-sync/Half-async #5; 7] LA & B /& Producer-Consumer #85Xf#—/~S£ i, AsyncTask #[
SyncTask 43 %l #8 24 T Producer-Consumer % 3, fJ Producer #1 Consumer £ 5 # ,
Producer-Consumer #x7E 5 s 2 Fi o 8 LAY — AN]R8 & Consumer R0FR 7= & " f9iE H1E4E
Eb Producer “A:j=" “7=f" By RS, A RED BAYCEE SRR AN REFSAFE, AR
FIEE & B W FUE . 4nt Producer 1 Consumer K HAH FEAFI#TEE, 4 M4PAFIFEFIRA
51|k A et {8 3k 2 3L Producer A AL B 3 38 32 £ fEMA , 3X & Rl 24 Producer £ “HA=7=" &F “F 47
5 HH A BT I (e, 75 2255 A BA SR (78 B A IR &) o anR Producer Fi1 Consumer
KRR NFEATESE , AL FRS AR R — 2 R T Rt R BON fRia i, X R B ABAF]
pfrfk kR E S H T RKEANGF LR B (Garbage collect) f4,

Bk, fE(EH Half-sync/Half-async #5675 BEARYE SLha i OLIEA FAFIFI LR BAFI Z
R . EREA RS R G AL . MBI ER A% UL T, Producer 25 KM
TN FI R T MR AL B R, i 7 — PR Lg% T Consumer [R0EE 3R, A FBA
F AT LA{# F java.util.concurrent.ArrayBlockingQueue, ArrayBlockingQueue HT{£fi#P\%IcE
F A7 il 25 1) & T 56 40 BRI , 3 B0k & B A B b AR R B/ (A S i i 22 1A ) .
T FLBAF AT LA{#E ] java.util.concurrent.LinkedBlockingQueue, LinkedBlockingQueue H]F1£fig
PBAFI I 2 (9 A7 fil 25 ) A6 68 o # v 2h &40 BE i, B B vl RE S 36 A0 JVML g 3% (] W ) fi 4L .

1442 EBRELELIETE

A2 B &S RAE S AL K VO X FhELE SRR, Mg/ S . Bl R IELA R S/ B
o X EEAE S AT A PR AR AR B g T (M SD IR BT O (At AR 55 8% ) o I aX 2 AN IR
NAEEAERNOEFIEE 2N, FtEEeEy REEdE, 2ENESE A FRIXItA
Fo Bilgn, FRPALS T ) RN KA R AR S5 45 . WK, iR 55 eR M RESE R FAE
A A L T RE- S B A T2 ) 45 1 95 PO 5 Pt o 55 R xd i oz 4 R A BELSE , T 6757 BA
Sl BT ICF A S N R B X R T, X[ 3 55 el RETG H ST AEPLZE 1O (4n
#T Java NIO [y API), H R L[ TAVLRRALEE VO FHFHE:.

2 X LR MG, e RAFIHELH, @ Producer IABTH £ ET “FERT, RALTHEF & Producer
BAZ MM E, FHIALEWINRS.
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14.5 Half-sync/Half-async &= AR & F SEI{X A

AniE B 14-5 FrosfIfReS R 7 —A "] & AU Half-sync/Half-async #5080, {58 14-5 th i
AsyncTask 24H 24T Half-sync/Half-async £\ [) AsyncTask 2= 53, H: dispatch #4561
fi onPreExecute J5ik, LAPATRENTACKIMIME S, xt& Fumfii A —LemP b, Ra,

dispatch 7 # & 48 doInBackround 75 A SE M I RER S KM F IR BRI L E, H
java.util.concurrent.Executor =2 ¥ 2 i1 57 0 47 . Async;I'ask 2 executor S {54 B 4H2Y T
Half-sync/Half-async #i3X['J SyncTask 2t 52 , ‘& fil s fT doInBackground w sSE B[R B AE 55

\
B E Z, AsyncTask 21y dispatch J5ikiafrfE w4 Evh, H UMK onPreExecute 5% T
PATRERH AR B IE S5 . AsyncTask 27 dolnBackground 75 ik JH TP AT RERH K UIESS, Eig
RSB TIEE&ES,
# # 14-5. Half-sync/Half-async #£ X 8 7T & % 5L

/**
* Half-sync/Half-async ¥z a] & H 28,

Rauthor Viscent Huang

@param <V>

RIS AE S5 ) Ab B EE R

L

2
public abstract class AsyncTask<V> |

// AT Half-sync/Half-async BAMELE: ATFTrREERTHTES -
private volatile Executor executor;
private final static ExecutorService DEFAULT_EXECUTOR;

static {
DEFAULT EXECUTCR = new ThreadPoolExecutor(l, 1, 8, TimeUnit.HOURS,
new LinkedBlockingQueue<Runnable> (), new ThreadFactory() {

@Override
public Thread newThread(Runnable r) ({
Thread thread = new Thread(r, "AsyncTaskDefaultWorker");

// ELRFRAE gvM KN B Bk
thread.setDaemon (true) ;
return thread;

}

}» new RejectedExecutionHandler () {

/**
* % RejectedExecutionHandler ZHFH .
* YT ¥ ThreadPoolExecutor fH4EHT,
* 1% RejectedExecutionHandler ¥ ¥
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* BEHEB(ES TN ThreadPoolExecutor
* M LAEBNF] CGERBEIRE . BRI P 5fed
* WAL ThreadPoolExecutor IBAFIAER) .
*/
@Override
public void rejectedExecution (Runnable r, ThreadPoolExecutor executor) {
if (!executor.isShutdown()) {
try {
executor.getQueue () .put (r) ;
} catch (InterruptedException e) {

}

1)
}

public AsyncTask (Executor executor) ({
this.executor = executor;

}

public AsyncTask() {
this (DEFAULT EXECUTOR) ;

}

public void setExecutor (Executor executor) ({
this.executor = executor;

}

/**
* RS TRIDFENBRMIES, BB 4 AR,

* @param params

* % P A dispatceh JrkiN BTG 2 5%
*/ .
protected void onPreExecute (Object... params) ({

/] A i
}

/**

* WS TREM. AT LIRSS IATE ARG TR RAT R BOASEIU A A .

* @param result \
& [ AT % oAb B 45
£
protected void onPostExecute (V result) {
/] A A :
}

protected void onExecutionError (Exception e) ({
e.printStackTrace () ;
}

/ir*
* WA TFRLIERBRKMES (FFES), diFGRBEATEM.
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@param params
% PimIGiE A dispatch Ak it S85I%
@return FEBEFHILELER

* Ok % *

*J

protected abstract V doInBackground(Object... params);

/**

* XtAh (A BBRMIRSE k. SRMFEBER XMz mEd 2 ERRENRS TiE (0
* downloadLargeFile).

* Zn BRRIRRS /7% (W0 downloadLargeFile) Wgﬁﬁﬁﬁiﬁﬁﬁie

* @param params

* &P S8R

* @return AIfELAIREUESMLEEL R Promise (B 6 &, Promise #30) LH.
*/

protected Future<V> dispatch(final Object... params) {

FutureTask<V> ft = null;

/1 BT RS RN A

onPreExecute (params) ;

Callable<V> callable = new Callable<V>() {
@Override
public V call() throws Exception ({
V result;
result = doInBackground (params) ;
return result;

ft = new FutureTask<V>(callable) {

@Override
protected void done() {
try {
onPostExecute (this.get ());
} catch (InterruptedException e) ({
onExecutionError (e);
} catch (ExecutionException e) {
onExecutionError (e) ;

}

bi
// AL BRI 2 ab 3

executor.execute (ft);

return ft;

}

£ F AsyncTask 33 SEF] Half-sync/Half-async #53X,, & HIfCHS R EE 6| B — /> AsyncTask 2
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BT (REFELTH), HFEFRPERUTILA EHE" £5,

1. (&%) EL—E LREIIIRS F k4, 157770 A F 53 dispatch 7% .

2. (%) LB HMHSR ) % doInBackground 5%,

3. [AT ) ARE R F 0 S b % 8 35 X3 onPreExecute 75, onPostExecute 75 i il

onExecutionException # #;,

{EHH 14-6 B~ T —/~{# ] AsyncTask 2] ) Half-sync/Half-async $#3% P fARD,
FE14-6. AT T AKX AL %I Half-sync/Half-async # X & P 3% 74
public class SampleAsyncTask {
public static void main(String[] args) {
XAsyncTask task = new XAsyncTask();

List<Future<String>> results = new LinkedList<Future<String>>();

try {
results.add (task.doSomething ("Half-sync/Half-async", 1));

results.add (task.doSomething ("Pattern", 2));

for (Future<String> result : results)
Debug.info(result.get());

}

Thread.sleep (200);
} catch (Exception e) ({

e.printStackTrace ()

}

private static class XAsyncTask extends AsyncTask<String> {

@Override

protected String doInBackground (Object... params) {
String message = (String) params[0];
int sequence = (Integer) params[l];
Debug.info ("doInBackground:" + message);
return "message " + sequence + ":" + message;

}

@Override .

protected void onPreExecute (Object... params) ({
String message = (String) params[0];
int sequence = (Integer) params[1l];
Debug.info ("onPreExecute: [" + sequence + "]" + message);

}

public Future<String> doSomething(String message, int sequence) {
if (sequence < 0) {
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throw new IllegalArgumentException ("Invalid sequence:" + sequence);

}

return this.dispatch (message, sequence);

}

AnifE L 14-6 s fIRR - is 7 B9 260 an T .

[2015-04-22 20:26:19.333] [INFO] [main] :onPreExecute: [1]Half-sync/Half-async
[2015-04-22 20:26:19.335] [INFQO] [main] :onPreExecute: [2]Pattern

[2015-04-22 '

20:26:19.336] [INFO] [AsyncTaskDefaultWorker] :doInBackground:Half-sync/Half-async
[2015-04-22 20:26:19.336] [INFO] [main] :message l:Half-sync/Half-async
[2015-04-22 20:26:19.337][INFO][AsyncTaskDefaulthrker}:doInBackground:Pattern
[2015-04-22 20:26:19.337] [INFO] [main] :message 2:Pattern

I LR RTEAE ], onPreExecute JjikEiz T/E main £ifE (% Fumsefs) hiy, ifi
doInBackground J5 % iz fT 405 & £5 F AsyncTaskDefaultWorker ( T{EEZFE) T/,

14.6 Java frEEESLA)

Java Swing 24 T RS GUT A (Anded) HMBLSESL, b R LR, B A #Y GUL
L FH R BT FEME —FY— A 22, B Event Loop £k iy, £ Event Loop £k H iz fTHEM 4
KIES S FEON PR EH R i JCkm i E, b T xS R8I, JDK 1.6 5IA
T SwingWorker 3¢, %2 I T Half-sync/Half-async #i3X,, SwingWorker {ifi 15— SEHE IS 540
HIFES5iz{T4E Event Loop £Zifer, Wik KIESsTERES MGG %R ., B,
SwingWorker 124+ Half-sync/Half-async 5 ¥) AsyncTask £ 5% SLfil, H doInBackground
Fi {504 T AsyncTask 2 5% dispatch Jj7%, i SwingWorker [AE54EH )i & 2 NIAH 24
T SyncTask 2 5% 56, E1H 5 H EHITREM R KMIES .

14.7 FEXER

14.7.1 Two-phase Termination 2%, (& 5 &)

Half-sync/Half-async #5562 B #] GE{#i Jl Two-phase Termination 4553 6l &t n] {55 |- (o £ #2
ATFHATRISES . AEREI P05 % R % Rk X AT,
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14.7.2 Producer-Consumer &3, (£ 7 &)

Half-sync/Half-async f% X, #] UL & s & Producer-Consumer #5 3 9 — 4~ 3£ #i .
Half-sync/Half-async f% X, ' AsyncTask 2 5 # F1 SyncTask & 5 2 4 5 #0 4 F
Producer-Consumer #&3%; /1 Producer £ 5 # #11 Consumer & 5%,

14.7.3 Active Object #£x, (5 8 &)

Half-sync/Half-async &2 o] LA 52 B0 -0 & P i fC RS S AR A0 R . ix s, {8 Active Object #
Aot 7T DL S8R, Half-sync/Half-async $55X. 5 Active Object 453X X 512 M — 3 A9 35 B SR PR iR,
il B 368 B A 3 ook o S 20 1 55 [s] D 41 55 O 45 & R AR ok SEBL R s FndE RERY 8. i fe &
9 3 el Rl ok R 5 i 01 AT (Invocation) S8 f7 (Execution) SkfE@ ik tE. —FAIHIFE
ZRETFE B R o gk A R . AR ZACE T A& E s L E S E A BA RS B,
L b, R BATR B 14-1 Fosi 2 E cp i E 2 BRI R A RKE, AKX HE
AikeH aTLAH Active Object BECSCHL,

ATEZEGIH AlarmMgr [ sendAlarm 75 R WCH & A5 B 5 % 2L RIZ G BE EWHER
SR T B kB IBE, X IR ] Half-sync/Half-asyne 2GS AW T - R THEOE 55 i
ART R,

14.7.4 Thread Pool 83, (F 9 =)

Half-sync/Half-async #CHY (R 4 2wl GE G S0 et , DATERM —E B RSk 7T LASE
B[R R S5 WO AT, 2D JVM SR i HE A 4,

148 ZERKR

1. Schmidt, Douglas et al. Pattern-Oriented Software Architecture Volume 2: Patterns for
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2. SwingWorker J§ifit. http://grepcode.com/file/repository.grepcode.com/java/root/ jdk/openjdk/
6-b27/javax/swing/SwingWorker.java#Swing Worker.

3. Android AsyncTask API 3 #Y4. http://developer.android.com/reference/android/os/ AsyncTask.
Html.

4. Android AsyncTask J§fid. https:/github.com/android/platform_frameworks base/blob/master/

core/java/android/os/AsyncTask.java.
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BB RIGLAY, — /MR AR R e T A AR R R K, Al 15-1 B,

ﬂnﬂ-synrJHanasy y—i\
 stesmewr | —

LR S T \1'\\\\
— l; \\\\
ﬂ Active OMC’ h

Two-phase Termination <

| [t | | \ \
‘\_ . //W \
\ MWI 7% ‘\ \

\
\
\ /
\ \ \ /
\ N \ ,
\, FH7 Pioe BSENRR
\ ) T ===Sua= Producer-Consumer
~___ (M 7 —
Immutable Object HNF S
| /
/7/>"'
//

’ Thread-specific Storage
15-1 RIHRIEHERR
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BB Z A A% R ATCABRSE 4. Se, Bk, HAMEEX 4 XA,



X #' (Support), BRI —A iR it K e as MRo A & A0 (A A, (H2 7 R R A i B A B
WA SIARFE NI R, X 2w A W] LA 55 b — SR i AR ke, BRFESENS ST —
AR 55— A BT A o T W [ R it T e . X 4F L —Fh 254 T LATRTT
i, (B EA S XX N =4 —2e @R (An{hERFIE) , BBk A9 AT R 254
HIIsHB ST T 5 90 TR % 254 R E 0 Kb 254 . Bilan, {#H Master-Slave £ (5 12
) ATLASR T AR 55w L, AEHC S A B th S5 K —LE[R]8T . Master-Slave #(, Master
25 EHEERRAED Slave £ 5F KO TIEE KBTI TFEFSRCEREER, X ax
LAt Ffl Promise #55X (5% 6 ) KLBL, %I, Master B EFEFEREAHTFELE
/> Slave 2 5% 1) TAEELBRME D (F%), %3 AR EB AT LA B) Two-phase Termination
B (Es5s#E) .

Tk (Variant) , fEFFE IO T . — IR AT LA 1E B 4b— M R ] (k).
XAFEEE S AT UAEE KT AR SR k™ KA, X BEIRNTATLARIE R &K A f—
N, MR “FrEfEil” & “KMIHE", Fl4n, #t Thread Pool X (5 9 %) i s,
MH KRR K/ A 1 I, FHRLAY Thread Pool #ES5BEL#E %% T—/> Serial Thread
Confinement #2538 (55 11 %) SCBL, B, XEAETCIR A M ZA AL & M iR g i ] 35
(LBt amE) F&EEBZMLLI.,

‘44 (Combination), f#Fifi “—4BHMLIT —H". EBATHE A HEM I LEE
— 8, MR RS EEF ], BN RS H— R BRIT BT A 25
R, TESChRfgp @ B, BAMEEFEERZMEIER, E/RERT, RN
BRI Z AP X RACAA G XA, ENTERE S 5t TH A £ — R MR, 540,
AA55 10 #% (Thread Specific Storage £xx\) $ 3 Y S& ik L0 b B9 56 UERD A0 15 (], A ML
W UERS i i B AT 1{ JH T Thread Specific Storage 452 LLi8E 4 4k %2 ecureRandom K f3i] ] RE i hk
A BRI 550, K50 UERD i i 415 &k B F LRI 5, FAT1EH T Thread Pool
B (5 9 %) LAREGREH & A P &REHE T A KBERIFNERE SE AL BN A REE
KL RIL L.

#ik (Alternative), {Aifik “%%ﬁﬂ%iﬁ?%"o — A () HFE 1 [A) RAE 7 W] LAR F AN (]
(975 B e, AR R RE S R MR . % B S RO &ERS R, flon, £
LR HEMR A& LR L 2NN, A BRAE T /TR I 3 1~k
it#E8;; Immutable Object #5, (% 3 #£) . Thread Specific Storage # =, (45 10 %) #1 Serial

| A kAR Z A% R (Refinement) , {2 £4 A H X AR KRS 2 @ AvkAa 69 XF X £, Flde,
Master-Slave 48 X &, Master &£ $2 Slave R 5% ¢ LAr 4 BAL L4 RM, LB E TEBAHER
T VA # ) Two-phase Termination #£ X, #t8f, Ak Two-phase Termination #£ X 5 Master-Slave #£ X Z 4] #) X
AH CEHT L HRT ZaE—,
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Thread Confinement 3 (3 11 F) ., ki, M TFE&BRLLMERYE, &KiF 34
AR, WA, X 3 NI E SR T & X £,

15.2 Immutable Object (FRAJZEXFE) &R

7l %
ZAE AR Immutable (Ava]4F) #55K,

FI—} :
B = \

S BB — AR S0,
o] &R

Y R RAAR AL KA R LR E T EN, REMEA R, (B, il A
B Bt = A B IR ok R AR Bl & BB S IALURIES R & 2 .

7S

AR RLILSEHE SR SRR A TR G, AR SCBU R KRR B LR, RGEE
i 61 3 A0 S Bl SR X R AR, A S O A B R A

&R

o EAMKBTLMESERMOINLT, UERELMHR LM ER,
o WRESBURRMIAR oI,

HEXRRNX

Thread Specific Storage #3X; (% 10 ) #1 Serial Thread Confinement 5%, (55 11 ) HaJLA
EASIABEE R TR &R L4,

15.3 Guarded Suspension ({RIFMEE) =R

B
&fﬁi’t’dﬁ&ﬁ‘\ﬁﬁ Guarded Waits (5 Ry ) £,
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Je =
B

7

— AN FF IR AT MR U (B ARZHE ) B A AR 4 0F v RE BT I TC 23 2 i RS ATRE 3 LA .
ja]

SRR, AR R kv, %05 A AT RO BRI AT TR S I A 1R 2T
B, MREATREE AR . ik, i A% iR M M R, WIS R A
R HCAN B B £ SR AT AL T,

BRAR

ZEBIE R, HESMROTE R HGE) PITERPITRORIERTORE (RiPE
TF) ABERR, PR AP SRS T IZM KA R EE R REFLAHRE
I, BEErH: LR 1 LAMLRE

#ZR

o (ERIAFEFFREG T (Boilerplate) {3,
o SEBLT ik Ssr# (Separation of Concern) |,
o AR N JVM By [E Wi fdE.,

o AEENEHN L F3CE (Context Switch)
EXENX

Promise #5%; (%5 6 #%) #11 Producer-Consumer 53, (% 7 & ) Sc Bk B rp al R 75 2 (# H Guarded
Suspension &7,

15.4 Two-phase Termination (FAMEEL&LE) &3

7l
%.

EI=N—R
B3R

Y EEY (- P2 (User Thread) PHIE JVM IE# M,
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fa) &

SFHPER (Daemon Thread) A2 PHLIE JVM IEH U], i P EiE S FLIE JVM IEHR K. W
b, IR SCHT IVM G SRR PR 1L . (B, Sk — AN R, AT B i
AEASE AL SE AR AL B AE 55 Ja FEAT 4 1k .

R R

ARSI AP BE: Hed P BAPITRY Bt . #E& I B 3 H BRI ARSIk
B, AT B E IR T IR AR MR LR AL B S AR AL B A 55 Ja 15 1k 2 e

\
&R

o SUMTHEMMEFEL. SR TUELCHEEFCEMES FETEL, milHRbeE
ik

o FRRERZIZMIFLIL. FHF LSRR AT RER AL B FRAL B (2 55 R B LAY, ifiix
Al RETE — E M R A,

DEES EFA

Producer-Consumer 3%, (%5 7 &) F1 Master-Slave #i58 (55 12 3 ) w]fE75 % (£ /| Two-phase
Termination #CUASE B H TAE# LR AE L,

15.5 Promise (Kig) t&3\

%
ZAE B AR Future (H5%) #X,

A=
B3

—AFREEGEH BRI (CLTFHRY B4R ) R EE.,
) R

FUbR 77 12 75 B IHRE R K A AL BRI [A] A4 REGR [ 2R AL PLES RIVIE . EIZ T i5IR | Z /i, &/
it PR 25 i BEL 3 1T T 7k kA7 L b AL 2R
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RRAR

g, B AR AR A S — /SR S, AR R B AR T i B EALER AR
Mkt (BERIR) . o AR U SR 40 e R A 34 J5 TR R E B AR 7 i O B R
TELAERE b, SRS T AE# e s St 40T B AR 7 ik B it A O i 5.

&ZR

o BRI T REIMBMRA—IMAGRH R, BAONLERER, XREE TR 5
Rt ——& P RS 4 5 07 XS R P R A

o —ERE LRE T RS REME LS RENZER. TR BT ERRS HHREERL T,
EEA R E PR g S 07 K.

FXER
E 15 4 7T LA & Factory Method #5858 it ) T F .

SEYE AT G T AR ER A, %t G0 05 o FT R 22 5 1 B bR 5 T3 P TH B SE BOA RESR 1|, 5 AT LA
{# Fl Guarded Suspension {53, (45 4 #%) 28,

Active Object 5, (% 8 %) WLAFHZEE T Promise HAME AHKX, KRPTHEHNR
I B A — A~ SEHR AT 5L

15.6 Producer-Consumer (=& E) EX

7l
p

El-N—%
B>

\

Bl (1£%5) (OREEHILIAE H (%) SHILIER G ILEE D GER) T, &
HHAVRAE —H AR S (GHF) AR,
() &t

Bl ((£55) HORRME G FIE A g AT (e — it b 2 S8 7B ) () AIR/hvet

2 Factory Method 4% X% GOF it X ¥ 9 —A, TAEAFNTEEE,
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O J5 PR, B
MR R

TERE ((E55) AUREE L Rl 5 Z Al ST —AMEAZR M Rl iE, Al fE%dE (fE55)
R FE R 5 AT s T e & B gtz .

%R .

o KR ((E55) AUARME T FnfE FH 5 (R0 FE GE ) A 0T S 158 B AS 520

o  {EA4rE (Separation of Concern) : %e#ft ({£25) AMEUL HFsfsin ((£%) #
NIBIERNA], A KON EEE ((E%) #H70m; mkiE (E%) MEMRTAGHE
MG E FEUH AR ((£45) SEFTARCBE M TE A0 O MR A AR B Y,

=B R

7 % 4858 7 & B Producer-Consumer 5% (19— A4 5 {4 ,

15.7 Active Object (EFFR) HERX
Al

iz i FR 4 Concurrent Object 35X,

H 8

% P AR B Ui (] S SL U 28 F2 45 il (Thread of Control) #f %2,

iE1EE

& P A o R AR B IR 55, (ELR AN A 2 S 1 A 2 1 MR 25 R 52 1 Je A e Ak St
fib LB, LA RE G ) o7 1 0 - 238 % e i 55 VR R ER 2

AR E

PRk %5 4509 A (Invocation) Fifhf7 (Execution) #Ef7f##E (Decoupling), % /¥ AL iH
AR S kb, % H A SLENBR AT A AR 554 0, 2 e i bl B AR 55 48 1R %
R (£%) HBHHEAZAERX, HETTES SRR X P AES 7T,
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#HR

o  ARITRAEALYE, NlifmARENELR,

o (EIMIXERHER.

HEXRR

Active Object # 3 7] & B Producer-Consumer #£5, (5 7 %) #Y—/~ k6,

Active Object #{# il T Promise #z0 (55 6 &) LASKEL% F i fRAD SRS 4 4 55 O AL B 45
%O

15.8 Thread Pool (Z#Eith) =3t

7l
b

EI-H—R
S2

SRR HTOES F

(a1

T EE S A 01— A HBE S S AP P S BT M IR S, e
AYEMTIRIFER LTS,

RRTIR

AL L 77 A IIC I OIRE RO T AR, SRS T (e AR A2
A PR 25 BT \

R |

o RMEEORIIFE, R RGN,

o HPWT TfRHaB G AT,

o WOMBAERIIFH.

o Rt A AE SR
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HEXER
Thread Pool #&5X 7] & J& Producer-Consumer #53, (58 7 #%) M —A4~5E {1,

Thread Pool }5X; 7] LA {# /il Two-phase Termination {3, (55 5 %) sk se Bl T/E & & R4 11,

15.9 Thread Specific Storage (4245 E7EF M) &R
A&
iZ A ML FR A4 Thread Local Storage $5X;,

EANEBRTRVIFE - MERREE MR, &, EHEBRL2MER, HH 2GRS
f PR R I 4

ja] &

ZAERVIFE — R L 23R (TSObject) IFE/™ LR L LM, MBNTIXATEL
PRSI, LA REDS B S 81 T 59 A0 5 ] 3

BRAR

A SR 4 (H—4) LB FFEA R TSObject K], %4 LA H& A M
TSObject K|, —4> TSObject LB A S8 £ 2t 5.

ZR
o (EARSIABIING UL TR T xHESR R % 2 Xt R Ui gk fe e 2
o HTEM.

o BaET ALK, ATHEME R YA TEAR.

o B T RRHRMER,

o A MHIHE M AT AE S BN AE R

LEES TN

Immutable Object £ (55 3 %) #1 Serial Thread Confinement #5X, (55 11 %) HWAEMBEA S

250 | Java B4 RHRELRKIED (RITERE)



A BRI TR R R 2,

15.10 Serial Thread Confinement (B{TZ&IEETi)
R

7l

T

=38
B3R

R G, TEESREEHERREAR, MR 2 E M5 A 8.
]

LA AN R AT S5 WAL BE 25 R AR St e 2ot R Tl i A1 3O 2 R sk 518, LA
5 Tl % 38 S B PO 9 TR S 1) L

RFAR
IR AT S5t SR AT, T QUM — 1 — A T 1R A BA I th i £ 45 HEA T4 T
&R

o TEASIABIRIREOL T B T AR AR L 2 R &R L 2

o MRE PG ROIES LB R, L ATRESRBEAN K PR F R A TR
LRFERI LB AE R

FEXER
Serial Thread Confinement f% X; a] & b% Producer-Consumer f5X, (%5 7 3) 0 —/~S£f{,

Immutable Object #55%; (%5 3 #) i Thread Specific Storage iz, (5 10 &) WHEMIEASIA
BT 0L FIRRRE R 4 '

AR A P RSOGO 55 AL BREE SR, B A3 AT AT LAfE J Promise #63X (3 6 52) AR SKIX A,
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15.11 Master-Slave (FAp) &R

Al &

BB BERR S Boss-Worker (Z4-tkif) Bit.

HR |

A2 WA MR A S (Semantically-identical) (3 T4 (2%
BE ‘

srifi{ 2 (Divide and Conquer) JfRULVF % IR —AVd M. #—MMES (HERES)
TREALETAFES, FiEXEFESMIHIIT. REEEA TES LA RA A SR
ESMLEE R, XA BT ECEAF LT LA J5,

o K PR ACHD A LA I VR 0 95 R T 03 i 2 O LB

o EREKFEMNITRETES, EAEE %A KRBT %5 0 R T1F %5 A B 45 R A I
Rik.

BRTR

TERR S5 1% Fum RS AN A2 55 AL BE Z Tl 51—/ B A % 2 (Bl Master) , 4 K 4r1fiiR 2
FAIAH S 40T $ 2 /E Master BU, &A1 R 55l &1 THY T 113 2 e T ot AL B

&R
o RATIHEMEE. FHESTLIHTIGT.

e A (Exchangeability) F1AJH B (Extensibility) . #cifu i/~ Slave L], B
—~ Slave SE {5 %} Master %53 7 H: 2R /]

HEXER

Master-Slave i\ 7] F & Producer-Consumer B, (55 7 #) 10—,

Master-Slave f23. {1 Y Master 2 5 wJfE& i F Promise #55 (58 6 3) LARILTES IR
R,
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15.12 Pipeline (k&) #HR

&
T

E3=1
B3R

Lo gD, MBS I T 55 (AL FR AT LA 2y R A 45 AN R (E R M B TAE %
) @R

MR RIFES (BUARTES ) MOALPE rTRELLECKEM . an Rt AR HE 55 ATk o i, B fif
1R EFE S T A E S AL G TSR, AR ERITRA S T4 TIEE LR
K MFIAT FAEF BT W OEREE R A T — A FAES RSB b B AL 5 fr (— AN ELPOR
P 45 S S i — N AL B P BRAY SE 1)

R &

A AR 55 AT R T 4 iR, RCRE— /SR 55 AU SC B 4y i 5 TN ICBRFT B (Stage), HorhigA
ROFRY B R D T — A AL BRI BRI A, JF L AN AL BRI B A AH L 9 AR et 2tk
FTAR LB

&R

o WLARHA fRIERIOIE S SBUIFATALE,
o kR A SRR AR R AR 0 T A
o AE(ES LB RN RIGHE,
XA '

Pipeline 48858 A 4 &b BR B B w] HE 25 4 Serial Thread Confinement i (8 11 2), LASCHE
FSAPRI R4 .

Pipeline A AT LA B) Master-Slave £850 (55 12 35) KU AEBRFT B FRATA0BE
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15.13 Half-sync/Half-async (¥E£/#FH) ER

7l %
.

4=
=

=

R EN S R AR (SR i) RS fmdk (S ik) £5%.

BEi "

6% (SREERTESHE) MES alLAE AR Pimek b dfT, HREREHR (SEMHERK) E5E
% P R b T I 25 B 7 i % R 1 S 15 A T 06/ i 3R P AR o

HRRTTR

K5y B%4), B (SRERH ) (£ BPE R Y 2 & Fun g, &SR (SRerig
K) E5REREEREINEE TIESLERTT. #PEMRSBEAERER, W@t
PAI 2T 5 .

%R

o WERE T RUGBIMBE—MIMARLHI R, RO A LERER, R TR %
OISR R 8

o X EACHSRTUAGE FH Sk 57 0 I % U n] 42 1l SR s
FEXE
Half-sync/Half-async 5%, n] & j% Producer-Consumer fi3X, (%5 7 #%) #9—/>LH,

Half-sync/Half-async 5% 7] fE 2 {#i Jl Two-phase Termination #4558, (% 5 %) k= iLEE& TIE
HERE,

Half-sync/Half-async AP 51| 2 [l 4 2 4 2 & nT LAfE H] Active Object 85 (5 8 52) %
KA.

Thread Pool ik, (% 9 %) W LA % B % BAE % HIAT .
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MR A

TE A UML ElfEr

o

A.1 UML &1

UML (Unified Modeling Language, % —H41ES) R M TRGUR—FbrdE b @ f E# L
BEIES, Wik TLATHER 5 Aok ik 24 . UML R FARK#ARR E-R
B (Entity-Relationship Diagram), E-R P& % 508 B kA1 HEAC A BUR AL IE =, i UML 234
T[] X R AV R R AT BRI E AL IE S .

UML &5 Z FiLAH#A “4i—" (Unified) 8¢, 2 H T &4 T Grady Booch, Ivar Jacobson
F1 James Rumbaugh iX 3 A$# A&, HERAEM PR R,

UML g BT ] LA4y R &5 447 (Structural UML Diagrams) Fif7 %! (Behavioral UML
Diagrams) PFHFpEAY,

4% UML E 4% . 26& (Class Diagram), Z1{f:& (Component Diagram), & & &5#9E
(Composite Structure Diagram), #(% [¥| (Deployment Diagram), *}% [#] (Object Diagram),
£ (Package Diagram) Fl4¢EiE (Profile Diagram),

\

1A% UML E 445 . iEzhE (Activity Diagram) . jf{% & (Communication Diagram), 78 H.
1% %3 & (Interaction Overview Diagram) . J7- 41| [#] (Sequence Diagram) _ £ A & (State Diagram) |

PR E  (Timing Diagram) FiJH %% (Use Case Diagram),

1 UML F 2005 4 B fr4r g fein gt (ISO) A A A7k .



A.2 & (Class Diagram)

KEN THOARLAR KGR ZMIIE TR, CRMNTRER R RG L,

A21 EKWEM. HEMIMUEE (Stereotype)

B A-1 R T —/ TP AZIEfr b 2, REFRENERERIEERA, RESK.
A7y (Stereotype), J&MESIZFN T k5%,

=t

<<MBRAT>>
Queue
~capacity: int = 1000
#takeLock: ReentrantLock
#putLock: ReentrantLock

+take(): T
+put{element: T): void

B A-1. NS TERRRIEE
UML f ST HE R 236 . BTHERI S 1 A b O SC om0, 24 BT A 4 546
RAISCFHRR AL (Stereotype) , B FH 3K Aok 4R oA 2 il HH &AM U6 9

FEIHEAT b A e S HE b R SCF R AR 2 R 2 H, ot F) Java IB S HRVER! (Generic)
ZH.

SETEHERISE 2 AN 5 R K MR o 3 A 07 W HE A FUR S AR R 6 S R A, Tk
MR . JRYESZE i A R R A A A T

(BBt T Wbk Bt & [ B M R A | [= 8 M 6 A 451K ]

Hoep, R AT BRI 5 gk A-1 TR,

2 PR KA RARK T-UML 54 4 AT 7 & W ik 69 568 7 3 69,
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& A-1. UML BH/GENTRMRFSIIR

7 s "R M SRR Java B E A IR RF
+ Public public
# Protected protected
Private private
~ Package package

filan, Bl A-1 dh g g 1 7 W] "-capacity: int = 1000" % R J& 4 capacity 9w WAE4 private, SLfE
HAT int, FAGIEH 1000,

HETERERI S 3 AN MR R T EEFe o XA TR AEAE RS AR B 2 R 88 05 i, iR 280
Fiik. Bilan, RWOFAHERAEARINEE, SULEE ATk, HEFRBEAN L
OVl S W i

ERLERRAPEFA(E = SIE Q) AR 34

Hrh, HikAERFEIIR, GLWIAHREY i hHh R (abstract) J5ik. FiikRIm] WA R &
A SME A-1 . ZEGIRA BT -

(B 1 541 £A[L(F4L 20 5402 £A)|L(F48 3 43 £A))...

gl 4n, P A-1 ity 75 7% 75 B " +put(element: T): void"#& 7R 5 i put {9 7] W4 public, Hi& Bl {E
KRy void (BDEABREE), ZHENREE—HEEA T GHTE A-1 FEMmE, T &4
FrRERIRAIZEL) (IS5 element,
i LRk, B A-1 ZoRIBAG AT LARE AL ) A RL AT Java fRES (B-%2), @i A-1 BioR,
W A-1. B A-1 s atel £ ad e Java XA (B R)
public class Queue<T> {

private int capacity = 1000;

private ReentrantLock takeLock;

private ReentrantLock putLock;

public T take() f{
T element = null;

return element;
}
public void put(T element) {

}
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FEMATLA R ZRRED ., N UML BfEE TR AERE, UML F8 0@ F T LAEREK L
CAFHA 1 B A 2 B S Rn sl TE 2 BRI A B i B “interface”,

A22 E5AzZEHXFR

UML el AR R TN Z A% R BHE]Z1E (Generalization), SCHL (Realization), SGHk
(Association) , {&#fi (Dependency), 4% (Composition) FIZE 4 (Aggregate),

ZHXEFRTRE (80O) 53 (80) ZEM4RER, BI—/4% (80) 2B (8
A) B2, BHEAT Java 55 EHEAY extends e 2K M1E L. /£ UML b, JZ{b5 &R
i BBk Lk TR, Al A-2 FioR,

ASuperClass

ASubClass

BA-2 XR5XRZENZ (HF) XA

B A-2 2k ASubClass 47k [ 2% ASuperClass, H[I12% ASubClass f& 2 ASuperClass ffJ—/~-
%,

FIRARTRARIEAN R LI TN, BB D AWML, £ UML fr, 5
PR A AT LSRR, i A-3 PR,

B A-3 #/r% LightSwtich (RREAFEHK) LI T Switch 0 (REFK), HFR%E
LightSwtich & Switch £ MR —/ANSKBL, AHRLAYIE SO CIE I & I R — R Lt 8L,
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[ <<interface>>
Switch

+on()
+off()

:j
.
.

LightSwtich

B A-3. REEOZBEHSEIRR

% 5% 7 RS Fa AN TE SO A BE T CABR R4 — /> 40 A A B, IR AERIZE AL 5540
— A%, WLEFAEKZRINIK R REK X R, KR MNREBEE KT LA A —/~ 2K
A A LHAE &, X RARERA B, UML b, FFn2 2 A AR % & S5 4%
GEREL) kFon. Biltn, B A-4 JE/RT 3 Person (F/rA) Fi2 MobilePhone (FRFHL)
ZIAHEBER R XA KRS ZONIE L BB — A ARTUAHA £ 5 FHL (S %A FH)., i
—HFIUEBT AN (WLE). WA A-4 FRIFEADS LA LAIRG (F%) miG#H A2 B
e

Person MobilePhone

B A-4. EKE5XRZBEHIRBKKR

\

HE A2 BA-4 PG ES S Java KD (FR)

public class Person ( .
private Set<MobilePhone> mobilePhones = new HashSet<MobilePhone>();

}

class MobilePhone ({
private Person owner = null;

}
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FoRFEG R ZRIHIRIE R RAERLN M T A T, ATRAHERRZANERXR
(Multiplicity) . filgn, —A ARTLAH A ERE ((RERABARTY) . — MEARRR Y
ALAMEZA AN X FBCR R R A -

([FFIL.EFRD
Bilan, “0.*7 FREEA .

Fe o A 15 6 2 T 19 TBE 36 76 10 B R 109 G 08 5 T A A W Sk . T Sk RO T S M
(Navigability), Bli@id—/>2¢aT LAV [ 5590 — AR T REVE . FA{ERIBR R RPN R Z A
F T S T B 2 P A AT RE R XL B, PR A4 v B A e 2 i P A A R
B A Wik, X AT DABR R4 i H LR B AR R A 2K Z A AR E R A & . kB A4 T &
EFP A FALR R RIA T AN (Person) BATAILG0E 3l A £ /D HFHL, *TFHEE
FHLfa = BATATLAEE ERPLER A

RE (Aggregate) K Z & MR/ LR, RFRECE -FEMEABXEXR., EF
w “EH—A (has a) XA, £ UML b, BRI — il €0 5 S RESRS kR R,
Biltn, K%#=BEF—A%F (Department) w[UAHA # T/ #fi (Teacher), ix HEM R S5HIHZ
Al KB Z AT LA Bl A-5 %R,

Department Teacher

A-5. XKEXRZEIREXRR

EBEFRERADRE —FREXERZANFEL, ATLALIRMNUIE LRER TR R — 24
& (mEEXER) FHEBLERTREXRA.

#14 (Composition) Hi&—FikefkiIRIKKFR. /£ UML i, HAXRERWLKLEATS
MIFikRR, AERAR—MEAHTRORELR, EE5REXRNKHETEAXFXE
KA RAEOIRE G R ER . EREXRRD, — N RAOLEINHBARZR SIS —
MR KFIFE, flam, RFEEH—DRMRAGFET (MEEMREREEH B KR
HET) HARWRXARMAEIMEOFERI (Fean, X80 7T AR KA R HER) .
HEXRRWEAH, EFRLF—NEMLOARHR, 2FBEERAHERAMNLNL
GRS, Blan, —/~3Cfk (Folder) HYMMEREEREAE IZ3CH-K FHIFTA (M (File) il
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B, X Fpok ZaTLAH B A-6 %R,

Folder File

A6 EKEXZEESKR

fiifi (Dependency) X Z & GH ZM)—FLLE MK A, XX RBH A TRIM
(2R ERXR (GZXER, CHXRMLEXR) ZIMIXFR. £ UML h, fRifik
AR LML KR, [ A-7 J&oR T %154 i 2% (PasswordGenerator) 14 fith (Password)
ZIAII R . X B, X PR % 2 %o ¥ PasswordGenerator [ newPassword J5 2 2x (i
F| 2 Password,

PasswordGenerator Password

...........

+newPassword(): Password

B A-7. EE5EZENKRIIXA

A.3 [¥%E (Sequence Diagram)

FR5 B TR 5 5 2 MR R E &, B el &R i REEfTHA, B A8 R T —
MEH GPS (&EREMLRG) % /i &K IE #& Yi (2 % (Location) Fyit B AT &I J5
EAH

\
Sl , FHER R R, HHERE S () M AR R RS, B SR XARTLL.
HE Tk B SE e FoR T AN . SRS AR A — 5 Fon R A O T3 I P m i 26 . A Rl Sk i Sk
£ LA RISCAFOR BRI T i (G ik &, HiES BRI ) . 305 Sk 9 M 2 2mh B
FHiEERR R, FEFIE e, G G wT CAGE Rk A 07 i R DR #on, BISR8eiisk B Y
Jitk# A,

3REXAAMELAMA ARG ERX A,
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BAS8 BIE

Bl A-8 HiR Y5 R TR R ek A AR AOARED (F28) At A-3 R,

FE A3 A A8 JavaA (FHE)

public class LocationExample {

public static void main(String[] args) {
LocationService ls = new LocationService():;
Location location = ls.getCurrentLocation();

/1 FAARED

1

class LocationService ({
private final GPSClientDevice gpsClient = new GPSClientDevice();

public Location getCurrentLocation() {
Location aLocation;
alocation = gpsClient.retrieveLocation();
return alLocation;

class GPSClientDevice {
public Location retrieveLocation () {
Location aLocation = new Location();

/ /SR

return alLocation;

}

class Location {

/] Al
}
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