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BiElSchduledFutureTaskBUR9(ESS, RIS HRARESHNR/NRL, B=MERES
B9

1. schedule

2. scheduledAtFixedRate

3. scheduledWithFixedDelay

T XFDelayQueueFigEFFHIES
1. DelayQueueEREt%E 7 — PriorityQueue, BE&tREBEtimeVTcEMEHR, &
timetBRERINIREIEsequenceNumbertiEz;
2. DelayQueueth 2— 1NTE5RBAGY;

SchduledFutureTask
SchduledFutureTaskiZHISE(FRRETER):
1. private long time: {FSZFFURRYATIE]
2. private final long sequenceNumber; : FENFES
3. private final long period: {EEHITHIRTEERG

TEERERIHITIRR
o T{E&FE4SMDelayQueueEN B RIHARMES KT,
o  WITEREEMRETSHEIERTE, BXEEDelayQueue

ScheduledThreadPoolExecutor& B EHITAMES MBI TERNFIDelayQueuery,
DelayQueueiiZt 7— PriorityQueue, PriorityQueueaXdiA%I4HY
ScheduledFutureTaski#{THER, BARTHEFEI AT :

public int compareTo(Delayed other) {

if (other == this) // compare zero if same object

return 9;

if (other instanceof ScheduledFutureTask) {
ScheduledFutureTask<?> x = (ScheduledFutureTask<?>)other;
long diff = time - x.time;

if (diff < @)

return -1;

else if (diff > 9)

return 1;



else if (sequenceNumber < x.sequenceNumber)

return -1;
else
return 1;

}

long diff = getDelay(NANOSECONDS) -
other.getDelay (NANOSECONDS) ;

return (diff < 9) ? -1 : (diff > 90) ?» 1 : 0;

}
1. BcigiatimeHERr, time/NISHEERIE, time XKAVHHERE;
2. iNRtimetHE, ZBsequenceNumberHER, sequenceNumber/NGHEERY
HE, sequenceNumberKEIAHE/EE, BOAIIENR, R MtaskBIHITRIEER,
AT ci@azRYtask,

SchduledFutureTaskzZrunjz AL
runfg AR EEtaskAZL, taskAYHITEERR E 2 runfsiEaIHhiT.
public void run() {
boolean periodic = isPeriodic();
/ /WER BT M O A SCHFPATAES:,  HUH
if (!canRunInCurrentRunState(periodic))
cancel(false);
/T WERATFE R IEAT, W EZEPATrun T IER G4 K
else if (!periodic)

ScheduledFutureTask.super.run();

[/ UR T/ EEYIAT, WAEPAT S LS, WA T — RTINS [H]
else if (ScheduledFutureTask.super.runAndReset()) {
/] VB IRIAT AT 55 B ]
setNextRunTime();

/| EEATAESS
reExecutePeriodic(outerTask);

}

1. MNRBREARIS TRSATLURUTES, BUEZIESS, AREERE, SNHIT

SER2;



2. NRARREERME(ESS, FEAFutureTaskshRIrunTZiZH AT, SIREFITER, e

HiRE, BUHITESES;
3. WNERE2EEAME(ESS, JERFutureTaskdAIrunAndReset/5iEHAT, ASIREWIT
FER, AEEERE, BUHITESRATILES;
4. It E TP TIZESHERRE);

5. ESHITES.

reExecutePeriodic/Hix

void reExecutePeriodic(RunnableScheduledFuture<?> task) {
if (canRunInCurrentRunState(true)) {
super.getQueue().add(task);

if (!canRunInCurrentRunState(true) && remove(task))

task.cancel(false);
else

ensurePrestart();

}

1ZJ5i5fdelayedExecute/5iE£250, ARIAVZE:
1. BFERreExecutePeriodic/5 AR BEMITE —RBEEIMES T, FiLAAS
reject4aH{ES;
2. ENRVES—ER RIS,

ZiEESRIR
BicEschedulersix, ZzhAREAESEREEERNEEIAGEMAE, REMUT—IX,
public ScheduledFuture<?> schedule(Runnable command,
long delay,
TimeUnit unit) {
e Gl

if (command == null || unit == null)

throw new NullPointerException();

/)X EE—NMRES N, 'R TS A iScheduledFutureTask
/ /R E T FldecorateTaskift AT, ZhHEREEAERA P EV RN, BiIAED
Ik

RunnableScheduledFuture<?> t = decorateTask(command,

new ScheduledFutureTask<Void>(command, null,




triggerTime(delay, unit)));

/1 EBETS LS, TR T
delayedExecute(t);

return t;

}
EBRZTE:
private void delayedExecute(RunnableScheduledFuture<?> task) {
[/ ATREEFEM O & OS], A 4B 48 SRS E S SCAE S TR 4 b5
if (isShutdown())

reject(task);
else {
// 5 ThreadPoolExecutorAN[A], X B B FEHOAT 55 I LE1R BA %7
super.getQueue().add(task);//ffiH HIDelayedWorkQueue
/IR A FCRETCIESATAES, WU
if (isShutdown() &&
IcanRunInCurrentRunState(task.isPeriodic()) &&
remove(task))
task.cancel(false);
else

/ /X BREMIN— workerZe e, BEAIEAZ TS A worker 24T

/ /SRR %2R A % ThreadPoolExecutor—#f, wokeriii 1 A TN B\

ensurePrestart();

}
}

DelayedWorkQueue

ScheduledThreadPoolExecutorZ FRLAEH SSLIEEMN TSI, RN
ScheduledThreadPoolExecutorZEs kY T{ERATIE LE4FFA,

DelayedWorkQueue2— N EFHRIEHEL, K{UFDelayQueuef]
PriorityQueue, fEHTEIMESHIEN R, B MESHIHVTESEERARR, FrlA
DelayedWorkQueuef T {ERl 2 RERHA TR BRYF A, HTRTRIIER SRiAd A
FYESENTIRImIE (S XERIRFHAREYR, BPRHIFERFEIE T FoRNTR
PATHREZELER B RN TARGHEER, MtFBRZEHA—ERIRFRN, TRk
BB) .



HEERAI T

8]0, DelayedWorkQueue@— NETFER/IMELEIAIAG, HLEHIRT SRS
AT, PILAGRHRRL AN T RYEAA :

AN S 0

EXFEES, ALARIIBITESE:
g, RSHENOFR, FRRRIZRSEAK, RXTRIESIHENP, N:
1. —MRNEFORIERSIA: k=p*2+1;
2. M URINAEFIRIESIA: k=(p +1)*2;
3. MR RIERSIA: p=(k-1)/2,
B4 E{ERHDelayedWorkQueuellg?
ERHESHPITRRENHEIAERTIESS, FLUESENG I hEREA—EZERS
BIBAZ P HITESIEIERSERIAY, FRLABABERIUSCHRBASY,
DelayedWorkQueue@—AMASEHKBAT, BRILURIEERHARESEEXEIRATIH
FUTHEERSERIRY, BT ERETHEHAING, HEEERITIREANBBREREIT AR
BISZER OlogN),



DelayedWorkQueuelEtt
/] A\FWItns =
private static final int INITIAL_CAPACITY = 16;
// RIEVIEEZE E6)ERunnableScheduledFutureZS ) # 4H
private RunnableScheduledFuture<?>[] queue =

new RunnableScheduledFuture<?>[INITIAL_CAPACITY];

private final ReentrantLock lock = new ReentrantLock();

private int size = 9;
// leaderZifi
private Thread leader = null;

/] FBGHARSAESIR K AT RS, B H i rl RE i 2L 1eader, T
Sz kMR EE S

private final Condition available = lock.newCondition();

iTRIXEMleader, B&lLeader-FollowertE NV, ATV AV ENENERS. A4

BEREIR? MWFEZ4EnIMEIERER
FrE&ESE =T rI—Fh: leaderflifollower, LAR— M HERHIAE:
proccesser, ERNERNRNFZ, KizkxkZHRE—Neader, MFEfollower#fEE:F
FiAleader, ZAEBEHITSBENFTT4— M eaderREEEMBIOH T, BE—IE
4Rt , LeaderffEEysmi@Al—NFollowerkkiRiG EIR Ik HFilLeader, AEETS
METET, BEEBEXIMNEEY, GIETEEMAFollowerkfEE T, E&HFT
IRAk/Leader, XM7TARTLUERCPUSIREFBIINYE, RiBMRIISHAFED B LR
[BIRIEHERIE,

offerfzix
public boolean offer(Runnable x) {
/1 BB
if (x == null)

throw new NullPointerException();

RunnableScheduledFuture<?> e = (RunnableScheduledFuture<?>)x;

final ReentrantlLock lock = this.lock;
lock.lock();

try {
[/ EBARI TR E, WRRKTIATHENFITY S




int i = size;
if (i >= queue.length)
grow();
// e EEE N
size =
/ /B0 TS E
if (1 == 0) {
queue[0] =
/ /KRG
setIndex(e, 0);
} else {
[ IEAES IONHE R, FR R HESE ),
/ /AT FLAAT HAE 55 TUAE BT THD
siftUp(i, e);
}
AR S VIIDN YWYy U I
/713X R PR S — ML
/12 GEAESSHATHERE U S, FEEBASI Sk
if (queue[@] == e) {

i+ 1;

FooE, WEZIMAKE

X B SR IEAT 55

X HAH A

4] fisk % B[] HE 571

// leaderi®% & AnullA T {fifEtake F i 2k FEEiEiTavailable. signal

();JE<thiTavailable.awaitNanos (delay);

null;

//ATTR LG,
available.signal();

}
} finally {

leader =

MfifworkerZk 5

lock.unlock();

}

return true;

ESHFsifthik
private void siftUp(int k, RunnableScheduledFuture<?> key) {
// B S E T
while (k > @) {
// IREUACHT 5




int parent = (k - 1) >>> 1;
RunnableScheduledFuture<?> e = queue[parent];

/7 WRkey 15 FHIHATIN AR T s BHATIS 18], ANFe Z iR 1

if (key.compareTo(e) >= 0)
break;
// tHkey.compareTo(e) < 0, UiPHkey i s IFAT I [E]/NF A5 R FhAT
Isfa], 7REAEAR W SR H 5
queuel[k] = e;
setIndex(e, k);
/] WERTINK
k = parent;
}
/] key B BNHEF? A BB H
queuel[k] = key;
setIndex(key, k);
}
CRBRIFIERE, RIERAIREkey T REBRIRT KA, tRkeyT R
AU THIEVNT R TR, MR TR, (ERTRIEERIAYT ~HEFIERS!

HYBITHE.
BRIFT BRI TS RAVREIRAY A (JFgetDelay()/5i53K18) 25, TR

T:

1. TEIB RINEIERERESE, XA RRIESIkA7:



parent=3

2. iTERR T ERES|: parent = (k- 1) >>> 1, parent = 3, #§Zqueue[3]fY
HREREENS, EX 5 < 8, EHhiTqueuel[7] = queue[3]:



parent=3

3. XEPEIREN3, PHEFER, BiXitHEparentA1, queuel[1]aYRTEIEIFEI3,
EJ 5 > 3, XFHBHER, =E&kH3:



parent=1 \\\\\\‘

R, SXFETRE, RRREXTREART, MASFmIsThR.

takefix

public RunnableScheduledFuture<?> take() throws InterruptedExcep

tion {

final ReentrantLock lock = this.lock;

lock.lockInterruptibly();

try {
for (55) {
RunnableScheduledFuture<?> first = queue[9];

if (first == null)
available.await();

else {

long delay = first.getDelay(NANOSECONDS);
if (delay <= 9)

return finishPoll(first);

first = null;




// leader N7, PBHZEZFE

if (leader != null)

available.await();

else {

// leader NZ, NI{leadert & N HILLFE,
Thread thisThread = Thread.currentThread();
leader = thisThread;

try {

// PHZEBIPAT I [E]
available.awaitNanos(delay);

} finally {
// ¥ HEleader = null, ikHAthZififhiTavailable.awaitNanos(delay);
if (leader == thisThread)

leader = null;

} finally {

// W leader AT, Mt leaderfIZFEIEAE T fTavailable. awaitNano
s(delay);

// WHqueue[@] == null, ULEHRAFINZ
if (leader == null && queue[@] != null)
available.signal();

lock.unlock();

}

takeFiZ2 M AREEBEE? EThreadPoolExecutordr, NA7T getTaskaix, T
ELFRES BB MworkQueueBESS, (BEMESEIAR, EAWMER—EgetTaskrit
HHTESHAEIITY, MIXAAgeR BRI TRIETE, ArLAfEtakesidd, ERIER
BEEHEERNHRI TR ERIRHERIESS 74 T LARENZE.

BFii—TleaderfUEA, XERYleader@ AT IRV AVENTERZER, J—RIEk
Aleaderft, BEREF T DR EEMR, EHEEELIRIAERS. leaderZiZXm
fEMtake () Zkpoll () REIZAIsignalEE4AE, FRIEEMhZFER AT leader,




2K, WNRigHleader, BPATEHITtakelt, EBEHIT
available. awaitNanos (delay) , {RIRZHBILAEHIT T1ZERRHE, XBHhE&Esignal, 8
DNEEEINIT TIZERAB, NETNEERERERE., S NXERTZRABEBIER
1, EAREEE— \\&iESMtakedhiRElqueuel0] (FAElock) , Bt iExXAtEiRE]
forfE M MATATEX I queue[0], BEARZEIRIqueuel0]T, ARNE4REHE,

FRLA, AT LS DRI TRNENSES, XBIBINT leader, fNRleaderR
H=, WEBEAFIFE— T RELESFFHIN, XNEEN%ESs—BEE, ’>7TTA
RUBHE (R, EfinallyshiER 7T signal()RIREE— NI, mAEsignalAll() .

poll 75i%
TEETpollZiE, Stake(l), (BIXEERMIERITIRE:
public RunnableScheduledFuture<?> poll(long timeout, TimeUnit u
it)
throws InterruptedException {
long nanos = unit.toNanos(timeout);
final ReentrantLock lock = this.lock;

lock.lockInterruptibly();

try {
for (55) {
RunnableScheduledFuture<?> first = queue[9];
if (first == null) {
if (nanos <= 9)
return null;
else
nanos = available.awaitNanos(nanos);
} else {
long delay = first.getDelay(NANOSECONDS);
// Widelay <= 0, WHHEAR] TAEEHATHIRE, & [H,
if (delay <= 9)

return finishPoll(first);

// W% nanos <= 0, U CALER, &[Hnull

if (nanos <= 9)

return null;

first = null; // don't retain ref while waiting

// nanos < delay uiPHT E5EAF I [R] /N T4E 55 Z AT IR LE IR I [A]




// leader != null #EIA B AR IEAEN TS5 3047 FHZE
// X P2 FT 2k A nanos N AD

if (nanos < delay || leader != null)

nanos = available.awaitNanos(nanos);

else {

Thread thisThread = Thread.currentThread();
leader = thisThread;

try {

// XEtimeLeftENdelayli 2= SLBR ) 245N R
long timelLeft = available.awaitNanos(delay);
/] VSR AR SR AR I ]

nanos -= delay - timeleft;

} finally {
if (leader == thisThread)

leader = null;

} finally {
if (leader == null && queue[@] !'= null)
available.signal();

lock.unlock();

}

finishPoll3i%

SR T takegE pol 77/ AREB AN ENESS Y, SR AH TIRE
private RunnableScheduledFuture<?> finishPoll(RunnableScheduledH
uture<?> f) {

/] BHKE-1

int s = --size;
/] B R E— A A
RunnableScheduledFuture<?> x = queue[s];

queue[s] = null;




/1 KEANe, MMEHE—Nma ety HRRERRE W RREE
A=
if (s != 9)
siftDown(0, Xx);
setIndex(f, -1);
return f;
}
siftDownhiE
siftDown7giAEEMKIFIAMR TEEE :
private void siftDown(int k, RunnableScheduledFuture<?> key) {
/1 RGO R, B KRERR L2, R BCE 7 AR 5
int half = size >>> 1;
/1 FIWT R G KIS B A 1
while (k < half) {
/] EFHRIRY
int child = (k << 1) + 1;
RunnableScheduledFuture<?> ¢ = queue[child];
/] AT RERE
int right = child + 1;
[/ BRGNS I R s TR TR) B K A 1 AL, BB T A) o 2 /) A

SHNE
IJ"

if (right < size && c.compareTo(queue[right]) > 9)

Cc = queue[child = right];

// A Rkey W16 8] B /N 55 T c RIS Ta] [A)Rg,  Bk HS A 24
if (key.compareTo(c) <= 0)
break;

[/ WEEBGRRIIHT ROHT R
queuel[k] = c;
setIndex(c, k);

k = child;
}

/] FrkeyT AR5 NKHIAL E
queuel[k] = key;
setIndex(key, k);

}




Wr) . fIan:
REFPRNER:
BRIZHIRAVHEAN T :

Rk k =3, B4 k = half, REFTR, ETsIftDownITiARERFIERS A3 A
REMPENRE— TR



key

BFHRAER:
i k =0, BPABUTIATEE:
1. SREVAEFTR, child =1, SRENGFHR, right=2:

key



2. BF right < size , XEEBRAFTRINAFDRNEERIAN, X8B3 <
7, FrLA ¢ = queue[child] ;

3. ttRkeyRIRTEIEIRES/NTFCHIRTBEMR, XERNHE, HEHT, BR5(/9kEY
TRIZENC, AEEkigEAchild;

child=1

key

4. B half =3, k=1, $EEHITIEIR, XEIRIZRS|ZEN:



child=3 right=4
key

5. IXRTBEIIA EHIRE, BkaVEN3, RENERATT:

key

6. BI5, WMEAEfinishPoll75%HERIIE, SIERSINOMHANRSIEER-1, &
RO TS, HBsizetii T, SENERIT:



AW, siftdownZAERITHARERFR, ERLURI, FHRRYTNXAITRIE—
TR TR TRIUTIIAER, BT8XESIAEF T AMa T RR NRFUTHIE
B/OHE, FTLUVRET LRI EtakefIpol B HIAEBEFH.

removessik
public boolean remove(Object x) {
final ReentrantLock lock = this.lock;
lock.lock();
try {
int i = indexOf(x);
if (i < 9)

return false;

setIndex(queue[i], -1);

int s = --size;
RunnableScheduledFuture<?> replacement = queue[s];
queue[s] = null;

if (s 1= 1) {




siftDown(i, replacement);

if (queue[i] == replacement)

siftUp(i, replacement);
}

return true;
} finally {

lock.unlock();

}

BRIRAIRAIHELEIIIN T

XESEMPREAYTIR, BPAIXET k = 1, keySFa—1TMA:



key

XATIEE L3 XgsiftDown TR #T, siftDown3iA A T/ERIZEERANT |

XA R, RE— T TRIVELRTREZR/)N, AAXBEERIT—IRsiftUpITimR R+
TRATFXPUTRIRAZELE QXTI REIKR, FrAREERNT:



da gt

1ICr=H

FERENUTNATSE:

e STimerfiTERMESAILLER, #HEETimer, ScheduedThreadPoolExecutorg
AR,

e ScheduledThreadPoolExecutor4ti&EThreadPoolExecutor, FRrLABHE—
MNEFE, tBHBcoorPoolSizeflworkQueue, ScheduledThreadPoolExecutoris
A ET, BEsSC 7SS TIERAFIDelayedWorkQueue;

e ScheduedThreadPoolExecutorsEH 7 ScheduledExecutorService, BrLAGIH
TAESERERT L, Wschedule, scheduleAtFixedRatef
scheduleWithFixedDelay, RERHEEMIIZERIXE;

o  AEEZEScheduledFutureTaskdtExHFutureTask, LM T ESHREHMITHE
FLREUREISER., FRHBSCI T Delayedi#Z0, aTLAE I getDelay5iEskBUGEH
1TRYBT A EIRR ;

o [EHMEFRAUHITHESCEIEA T FutureTaskzéAgrunAndReset 55, EXHIT
SRR EERIRE.

o JFHHHT 7 DelayedWorkQueuefUEHEEN, B — 1N ETR/IMESEIRIT
BAFl, FEERHMNTEEBRIEEHAYES 2 HRIAF I RN TAY B &R/ NHESS.
B EE— LA FHERIIRR, HEFPRIINFHAREXRY, EERIEFHRIYE
B QTRIEEKX, XEFEMASIEHARIRF.



EMASESE, ScheduedThreadPoolExecutorfVEE i EEIEH NAHITIREANTE, LR
SERAFURIERN. ABAFOMBREUERE, XF N EEA#ScheduedThreadPoolExecutorfJsx
.

BEZ=ZEIZ: http://note. voudao. com/noteshare?
id=251afbb55eaeb23df333d276fded9f75&sub=44BC5A3682AA492DBEDDOB910FBA91C3
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