FiH2EIN: Fox

Z S EERATIRIERIR

1 B EFNsEREIELE

2 SN2 RE Z=NEAEHH] (cas ReentrantLock+Condition)
3FTRNEFAENEZEATRNERS, MMITLNFAERNE—HHRER, 88— 0R
ZiE, AEBIRENNER.
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I public interface Queue<E> extends Collection<E> {

2 [/WIN—ANIGE, ISR Etrue, GIERBAFNH T, ot R
3 boolean add(E e);

4 J/IIN—ATER, SIRILIR Fltrue, WTHAF T, ik [Flfalse

5 boolean offer(E e);

6 //RIEDEMIERAE TR, BB W S 5 4

7 E remove();



8 //RBIFFMERENE TR, BN MR [Finull

9 E poll

10 //IREINEICER, BEABER, AN NI H =5
11 E element

12 //FRBBNE TR, EABER, TR [FInull

13 E peek
14
BlockingQueuei&[

BlockingQueue #7%& 7 Queue &M, ZBAFIAI—F P, Queue F0 BlockingQueue &F82E7E Java
5 HI0NR. BEZEBASI (BlockingQueue) 22— MEBAFIERL E X735 7B IMHE(ERIRASI,
HHEE, B0

o XHIHZERVEANTG I Eput: BATIFERT, PATISIEEBANTTRRIZLRE, BEEIATIAH.

o IFRERIBERGAtake: AFI=HY, IRBUTERRIGIESEFNIIT AT

public interface BlockingQueue<E> extends Queue<E> {
Vi N Y
boolean add( @NotNull E e);

ViR
boolean offer( @NotNull E e);

Vil B ¥
void put( @NotNull E e) throws InterruptedException;

VALY

boolean offer(E e, long timeout, @MNotNull TimeUnit unit)
throws InterruptedException;

ViR
@NotNull E take() throws InterruptedException;

Vil T Y

@Nullable E poll(long timeout, @NotNull TimeUnit unit)
throws InterruptedException;

[XE. L xS
int remainingCapacity();

ViR Y
boolean remove(Object o);

BlockingQueuefl)DKESEHRIQueuetZFE, RRIERER HIEHINTREZEINEE,

ABA:

(1) offer(E e): #NERRAFIEH, REltrue, WIRAFIEH, RElfalse (AFEZE)

(2) offer(E e, long timeout, TimeUnit unit): BILAREEZERTE], RAFIEH, N TH
£, BiIEZERYE, MiREfalse

(3) put(E e): BAFIIZGHIRHRZIEFERVEN, WMERBAFIEH, NEE, EENITHUE
iPA:

(1) poll(): NERBEHE, HBA, MRLBEWE, RENUll  (REE)

(2) poll(long timeout, TimeUnit unit): BTLAUZEMEERE], MNRLBEEIE, WEE, &
BEZERYIE), MREINUl

(3) take(): PAFIEBHIESIEERHEIEF MR, ERWRMFIETEE, WEE, HEIA
FIEBEIE



BlockingQueue B &Rl

SRANFH T T ERITTER, BE RIS T T ABRRIT R
1. fiHBE: add. remove, element
2. REIEREAHHFE: offer. poll. peek
3. fHZ.: put, take

B MHEE REWFEE BZE PR 45 RERTIE)
NBA add(e) offer(e) put(e) offer(e, time, unit)
HEA remove() poll() take() poll(time, unit)

SRENPAETTZ  |element() peek() RTFF AT
1 public class BlockingQueueTest {
2

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

4
5 addTest();

6

T}

8

9 J**

10 * add JVERESIEEM—ANIuER, WERASIG T, Saiih 5w RIS B .
11 &y

12 private static void addTest() {

13 BlockingQueue<Integer> blockingQueue = new ArrayBlockingQueue<Integer>(2);
14 System.out.println(blockingQueue.add(1));

15 System.out.println(blockingQueue.add(2));

16 System.out.println(blockingQueue.add(3));

17}

18

19 /%%

20 * remove J5ikAIMEMRMIERTCER IR BB A AISLH 5L WERMIBRIBASIZ 2/, remove J7
PR [ B o

21 )

22 private static void removeTest() {

23 ArrayBlockingQueue<Integer> blockingQueue = new ArrayBlockingQueue<Integer>
(2);

24 blockingQueue.add(1);

25  blockingQueue.add(2);

26 System.out.println(blockingQueue.remove());

27 System.out.println(blockingQueue.remove());

28  System.out.println(blockingQueue.remove());

29 1}



30

J g

32 * element J7iAAEiR[BIBAARISKERTS i, (EHAIAMER. WRASIAZS, Pl FH
33 =/

34 private static void elementTest() {

35 ArrayBlockingQueue<Integer> blockingQueue = new ArrayBlockingQueue<Integer>
(2);

36 blockingQueue.element();

37}
38
39/

10 * offer JVEHRIEA—NIoER. WERBRIMEIIZIRE true, TIERBASICAEH T, R[Ffal

se
41 */
42 private static void offerTest(){

43 ArrayBlockingQueue<Integer> blockingQueue = new ArrayBlockingQueue<Integer>
(2);

44 System.out.println(blockingQueue.offer(1));

45  System.out.println(blockingQueue.offer(2));

46 System.out.println(blockingQueue.offer(3));

47}
48
49 /**

50 * poll JRiEAEHIERRE R IR BIBAAI R KT . WRBASIN A, 3R ElInull
51 */

52 private static void pollTest() {

53  ArrayBlockingQueue<Integer> blockingQueue = new ArrayBlockingQueue<Integer>
(3);

54 blockingQueue.offer(1);

55 blockingQueue.offer(2);

56 blockingQueue.offer(3);

57  System.out.println(blockingQueue.poll());

58 System.out.println(blockingQueue.poll());

59  System.out.println(blockingQueue.poll());

60 System.out.println(blockingQueue.poll());

61}
62
63 /**

64 * peek HiERFEIPAFIFELTGHMBEHAMER.  WRAFIANT, R[Fnull
65 &y
66 private static void peekTest() {

67  ArrayBlockingQueue<Integer> blockingQueue = new ArrayBlockingQueue<Integer>
(2);
68 System.out.println(blockingQueue.peek());



71 /**

72 * put JVERMEREMEAITER . WIRAG sk S G N, BRZEIR AN ZeRE, E 2B\ A
B

73 o/

74 private static void putTest(){

75  BlockingQueue<Integer> blockingQueue = new ArrayBlockingQueue<Integer>(2);
76 try {

77 blockingQueue.put(1);

78  blockingQueue.put(2);

79  blockingQueue.put(3);

80 } catch (InterruptedException e) {

81 e.printStackTrace();

82 }

83 }

84

85 /%%

Z;ﬁ* take J7VAMIVER] 2SR FEBRBAS IS &G i o W iRPBA S B o8 s, MIFHZE, BEFBIBAFIEA
87 ¥/

88 private static void takeTest(){

89  BlockingQueue<Integer> blockingQueue = new ArrayBlockingQueue<Integer>(2);
9 try {

91  blockingQueue.take();

92 } catch (InterruptedException e) {

93 e.printStackTrace();

94 }

95 }
96

97 }
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BEZETHAE: BHEINRE(ESAETNHEEMinAIEENELITE, SEHT—wmEEITRES, [HE
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take ik
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BYUET , MSVAMERESRTE, FENEIEUE, SENEMR:
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ROEZEMFIREAELZ SR, FRAEFEMBEEEMILRSEIEN, FaRELRERER
B, £rE/HEEEEERGEZENFRLL, MAREECEERESHEIEREA
H, XBHERE, FENFLELSRVEEN R #EB2T "F" £, FETIIFF
REERFMTEER.

Y, PAFIEIREERE— M REAIER. ELAMRHEAIFR—MRITEKRVER, BBAETE
HEAFTEROEMRREERIEE, RFRCEWES, NKFMSMSEEREIAFIPALL,
MABEER ORI TN SANITLIMERRVEENO S, THEARITXNSEKH, ESEMATIE
EHARBEHRTRIRMRRIES, BEABET B CHSMIERKTHAREENK. XERSCI T EME
FSETES RIS, (ESHE THEEAFR, MARRMESHNEERTEZERRREZ
HARITEMRSTIAEIKIRFRINSRE, LT IRE, B8 722k

= WBRZERATY
BlockingQueue ERISEIZEEMFE T juc B4, BlIRNXBIEZERIAEFMEEE ST TT
RIRMELHAE, (BEXTFtake Sputi2ERIRIE, AEXAY.

PAZI fadk

ArrayBlockingQueue BT HESHSI—ME BT
LinkedBlockingQueue EFEREISSIA—NE FIE S
PriorityBlockingQueue XEHR SRR HEFRITC R ZEA S

DelayQueue %ﬂzﬁﬁ'ﬁ‘ﬁ?&Mﬂ (PriorityBlockingQueue) SEMHIFERFEZ
SynchronousQueue EFETCERRIEZER S

LinkedTransferQueue H RS — Ao EZE S
LinkedBlockingDeque E T RGN — N UmPEZERAT
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BRBENG, sk, FIEEHRE
EREEWRIEERE. a7 S

£4: Reentrantlock FREFATE, BENSR—HENS, FREERS
T notEmpty HEA: Blcount=0, FTTHEARES, BEEENSE
4‘ notFull AL WFlcount=length, H/NEETTRE, BEEENSL
A MAEFHARITE, TRputindex (BAEEBEH0) EEEnotEmpty.

ABFHARUHTTE, iTRtakeindex (HREFREH0) EEEEnotFull
HENNEEAERB IRSSEREHER]

ArrayBlockingQueue

ERBEMT, OINEEES, K Integer. MAX VALUE, SEiftsel, FIEATIHR
HiRets: = FIUEEEE, FAFinteger. MAX VALUE, FiZEs Node BHETTR

takelock  ENodeBE@EARIEATEE,
THE: FREATI, S EERESNodeN S ,ﬁ% } e
[ putlock  mNodeT=BIE

notEmpty HiA: BABlcount=0, FLERAIRRE, BEFZNSE
notFull NBA: BAFlcount=capacity, BUNSETRE, BEERUSE
PN BEAI. ElastiEEHIR

I BABSHIA, EheadiBEHER

S

EEns

LinkedBlockingQueue

(& FLinkedBlockingQueuefRAAmayBlockingQueue? s% B

—AMEREEWRT, ERALMEESRSE, A% Integer. MAX VALUE

ZUEEH: 455 (FilinkedBlockingQueue) PR Node FZAETTR

#: Reentrantlock (RlArayBlockingQueue) FRERTH, BENSR— NS
LinkedBlockingDeque '7 notEmpty FURAIRES, BEEZISE (count=0)

BEERIR (FilinkedBlockingQueue)

notFull BAREER, BECRUKL (count=capacity)
(BEmRET, APLGEE, IERITRYBIRTE |

ABA

BNEERIEE it BERO, TEEFERER, CRRSMBZARIRTRIEN.

LEIATIE, MABL (BIENodef S HIR(E)

SEB (take) . FEF(put)
=9 &, 5F 7 Mife, SUEEUTR, RETAMSIE
ERERAEETISEcERANHNKEE, FRENELREThread! EUAJFATFRIESREN) . HIL

HERED: $5=(Node) ERAREREP TSI ’7
RZ. 547 (put) EEE (take) FE—#
i CAS+ElE (BAEMH)
[t e T —EREEAA LockSupport.park()
put, offer Er=, HHTHIE e, ¥ Data 50, BEE) SNodeSQNode Bt

FAUARE—77%: transfer) ;
4{ take, poll JiEZE, THESEUE, % Request B, BEE) SNodesiONodeEiES

LEBABENS, SHETAST SRERIRT =8 Node SHBIALERSER

SynchronousQueue

BlockingQueue &

ELEEGEERE, DEEI R EE,
AFER TransferQueue BASILAE, BASKHHBA, Seistfeth

FOTES BB Tendferstack RIS, RRSE, SEE
SynchronousQueue EHIEA FEIDERETIALIE, S SNAEIARENSENSFANEES. FHDSES.

R | SynchronousQueuets— BT £ERHE, = Q
5 i E BT SynchronousQl 0 &

SN EERS t
FESSFISRA) MPETREEVNLSSEA, HESHTOWESEEY.

—AEERSARNTRIEZ
CAS+EIBE (REFERH)
BEE: S5E 7 —EREUSER LockSupport.park()
FALECEHETESEREEESE, HuERNENTED PRSIESEE, F)NTE, (&7 transfer) 2IESEE
WTES SynchronousQueue BEF—#, FLEESEEFNTENENLES

LinkedTransferQueue

— AR ERBEIS) EREEHI, ERRERSHI
B + ZTE EUASE. FIEEREE, 2530 S, BASER(nteger. MAX VALUE - 8)
#: Reentrantlock
PR lotEmpty HEA, BAFLhZsEEE
A, ATEERY, £F

FASETSHERREN RS
SRR null, MERERFHF

ABA

PriorityBlockingQueue

RELSSETEL () BTAL

LR G =)

HEA
4‘ AT EETEL (BLETT)

P35S AEDEENMS, VIPEFEDL

—NEBRERU ST RESEUS
SEE: PriorityQ ityBlocki s, RUEsEEE
§fi: Reentrantlock

ABA: RIESE. RO, SEARUFINMER, available

n available

NFEFOUHB

THZE (CHEEES) . BERES
=, WELAEES Hleader,
FHEBTHEETIES

DelayQueue

Fiffleadert SRR T HE
CHT RERER)

*TF0. RSHETHE, WEE

T BRI EETRIE TR ENR= AT NEEI RSN S
SSEEEAE BT LITEER: FRAE60s2 EA AP RSEEE.

i, RENEFRBH.
BOSRUENEEE, MEEHFHNNERS.

ArrayBlockingQueue

ArrayBlockingQueue2HEIPNEFRIAZENT], HNEEREEFMETEN, YIRS
EEESEAX/), FA ReentrantLock SLIZIEL 2L,

A& - HEEEEPERR, R RENEEREEALRNERT, (FH
ArrayBlockingQueue @1 AE15EEE,; BMREFREERITATEERE, WESHEATIEH,
ABEFLIEREE.

{FAM G HiReentrantLockSLIELFE LS, AR EERE— M 8%, tEHEREE
B—NEETLUHT AN E HNRE, XEMERELEEERE L EAFHTRIE, &5k
e TRk /IMERERIN.



_ BRIRERS, S, FHEEHR

. . _ EEEEMNEERE, 5T 54
ENESR: BR[O )
| iGEmENUERORE=E, # null S
§ii: ReentrantlLock FEUERITHE, BENER—TEEATs, FRIGHEERE
1 ArrayBlockingQueue ’_ notEmpty tHEA: BAZlcount=0, FLoEAIRET, BEEzSE
notFull ABL: BAFlcount=length, R AETEE, BETZETS
AEA MIAESTHAREITE, iICFputindex (FIB\ERHIZEHS0) EsfEnotEmpty
u HIANEFRERIHTE, iCFtakelndex (BN ERHZEA0) EEEnotFull
|_FATEHEEE MU E RS, (FIFA PRI ]

ArrayBlockingQueue{&
1 BlockingQueue queue = new ArrayBlockingQueue(1024);
2 queue.put("1"); //mBAFIHEINIGER
3 Object object = queue.take(); //MBAFIHFELH TR

ArrayBlockingQueueff[FIE
HiREs
FAT Lock#iHgCondition@BA0H L TRE R .
il —1B#, MFME

1/ /8T R HA

2 final Object[] items;

3 // PR TR RS

4 int takeIndex;

5 // T MEIITRR S|

6 int putlIndex;

T /IR

8 int count;

9 //WHEL

10 final ReentrantlLock lock;

1 //HYE

12 private final Condition notEmpty;

13 [/

14 private final Condition notFull;

16 public ArrayBlockingQueue(int capacity) {

17 this(capacity, false);

18 }

19 public ArrayBlockingQueue(int capacity, boolean fair) {
20

21 lock = new ReentrantLock(fair); //a~F, dEAF

22 notEmpty = lock.newCondition();

23 notFull = lock.newCondition();

24}



ABAputFiZ
1 public void put(E e) throws InterruptedException {
2 J/IRERGNE
3 checkNotNull(e);
4 final ReentrantLock lock = this.lock;
5 //NBt, WOREAE W H R
6 lock.lockInterruptibly();
7 try {
8 //BHZEBNFICT, WPREAE=F RS, SFAhriH 2 ez
9 J/EINEREA: HwhileANHIFRN 1 Bk e ki
10 while (count == items.length)
11 notFull.await(); //BAFUW T, fiHnotFull®ssy (ZEr=EBHEE)
12 // ABA
13 enqueue(e);
4} finally {
15 lock.unlock(); // WalgyH 24 L6FE
16 3}
17}
18
19 private void enqueue(E x) {
20 final Object[] items = this.items;
21 //NBA fEHputIndex
22 items[putIndex] = x;
23 if (++putIndex == items.length)
24 putIndex = @; //WilkEE: IEEAL, putIndextifBNEHR KT, REELES
25  count++;
26 //notEmptysfAFBAIIRLRIDRNS, HE& MBS P H &AE, BUOAANBN T — ek, HEANTT
27 notEmpty.signal();
28 }

tiPAtakeZ5ix
I public E take() throws InterruptedException {
2 final ReentrantLock lock = this.lock;
3 //0nB, WRARE T
4 lock.lockInterruptibly();
5 try {
6 //URBAFINES, MITH 95 HE
7 while (count == @)
8 notEmpty.await();
9 //HiBA

10 return dequeue();



11} finally {

12 lock.unlock();// MelEAr=#25FE
13}

14}

private E dequeue() {

(2]

16 final Object[] items = this.items;

17 @SuppressWarnings("unchecked")

18 E x = (E) items[takeIndex]; //H{ilitakeIndexfiEMt&

19 items[takeIndex] = null;

20 if (++takeIndex == items.length)

21 takeIndex = @; //WilMks#E: FMHH, takeIndex FREFFIEAIKT, RIAISLHES
22 count--;

23 if (itrs != null)

24 itrs.elementDequeued();

25 //notFulls&AFRAFIEL RSB RASY, HERMREEA: =5 4its, LIS BAZIA 2 AL
26  notFull.signal();

27 return Xx;

28}

B At AEBRFERITAEE?

takeIndex

putlndex H l
¥
objl | obj2 ‘ obj3 | obj4 | nuil ‘ null | null ‘ null | — v €

putIndex

LinkedBlockingQueue

LinkedBlockingQueue@—/"EFfEZCIIHIEZENG, BRUABR T, ZEZEAFIRIAR/N
Alnteger. MAX_VALUE, HHFXMUBERFRIK, FrlA LinkedBlockingQueue th#FR{ETLFRA
7, RERECIFELEFRR, MFITLABEETRAIRIIMSER, BRNEEEFRRNE,
RBAF I -HOOMEEIR, FRLAN 7B aBAF I K& B8 T E s A NFIEHAVIE R I, ]
TEfF FRIRHMREINFEME—NAFIBIA/N,

LinkedBlockingQueuePSERH ARSI, REEMheadBITER, MtailiiITTE=.
LinkedBlockingQueue R FIFBHAI D B AN A HAEARIEZE, iRIITTRFBREUTER
EEIZAYEL, tBEtRikLinkedBlockingQueueR2IEEHEM, ESERIET AT THIT,



FREENG), WPIEERS, BiAA Integer. MAX_VALUE, it EIEATIR
HiEST: ER TIIEEESE, Bl Ainteger MAX_VALUE, FIgRE Node ZZh47TE

. R, et takeLock ENodets SIRFAEREHTLE, } P
= [~ . FEUR = E odejd FRILFEY Hi—
= L E———) i e

- - _ notEmpty HBA: BAFicount=0, FroERIEG, BEEFBOISRE
/% LinkedBlockingQueue }_%{ notFull ABL: BAZlcount=capacity, BCT#ETER, BEEZURE
UN BAEABA, HlastisfHoz
HEL BAESHBA, FMheadigfHESR
Soitsetd
ZEfEith A4 & LinkedBlockingQueueng-~FArrayBlockingQueue? B

LinkedBlockingQueuefEF
L/ /38 5E BB RN SR A
2 BlockingQueue<Integer> boundedQueue = new LinkedBlockingQueue<>(100);
3 //TEFBASI

4 BlockingQueue<Integer> unboundedQueue = new LinkedBlockingQueue<>();

LinkedBlockingQueueBy[RIE
b )

1 /] BE,REREEHRA TG

2 private final int capacity;

3 // TRHE

4 private final AtomicInteger count = new AtomicInteger();

5 /) BERL KRERAMFEEFICEK, HIEE itemiEInull

6 transient Node<E> head;

T /] BRRE

8 private transient Node<E> last;

9 // take®i BiNE, FEMFE

10 private final ReentrantLock takeLock = new ReentrantLock();
11 // notEmptys&tt

12 // HPFNTEICERER, takeBiSBHIEEnotEmpty 55k b, S5 H e 2l FE e it
13 private final Condition notEmpty = takelLock.newCondition();
14 // put#i

15 private final ReentrantLock putLock = new ReentrantLock();
16 // notFullZ&ft

17 // HBFUE T, putBisSBHZEEnotFull |, S5fr HE A

18 private final Condition notFull = putLock.newCondition();
19

20 / /BB R R 51

21 static class Node<E> {

22 E item; //fifEic®HR

23 Node<E> next; //JaZkTirl HLUEERSH

24 Node(E x) { item = x; }

25 }



©

10
11

public LinkedBlockingQueue() {

/1] IR BAERE, AR RIntE R AR
this(Integer.MAX_VALUE);

public LinkedBlockingQueue(int capacity) {

if (capacity <= @) throw new IllegalArgumentException();
this.capacity = capacity;

/1 FllEtkhead fllastHREl A2 E Y A

last = head = new Node<E>(null);

}

ABAputFix

1
)
3)

10
11
12
13
14
15
16
17
18
19

public void put(E e) throws InterruptedException {

// ARVnullics

if (e == null) throw new NullPointerException();

int ¢ = -1;

/] BT

Node<E> node = new Node<E>(e);

final ReentrantLock putLock = this.putLock;

final AtomicInteger count = this.count;

// 4 put8inet

putLock.lockInterruptibly();

try {

/] WRBAFNE T, AP IETEnotFull EARRF L B AR ML EE (PHIEAE " # 2eAR)
while (count.get() == capacity) {

notFull.await();

}

/1 BABUANH, A BA

enqueue(node) ;

¢ = count.getAndIncrement();// BAFIKEE L, IR[AE]JE{E

/] MRIBIHEENT AR, notFul LSRRI, HE5 M — S FHZEfEnot Fullsk

B R EAE (7T LGRS AN BA)

20

21

/] Xy E M — TR ?
/] RN REA IR 2 A2 P ZE fEnot Ful LIX ANk A B, T UG 3R N A HOCZ T BA B2 3 Y 4 = e

WEnotFull, HhAb A HISE SIBUC K N 4 e i

22
23
24
25
26
27

if (c + 1 < capacity)

notFull.signal();

}+ finally {

putLock.unlock(); // FIEMREEA: ™ LR

}

/7 AERIEASIK e, IAEM T — Ao 5 LRI L ZE fEnotEmpty bR AE



28 if (c == 0)
29  signalNotEmpty();
30 }
31 private void enqueue(Node<E> node) {
32 // H¥EME|last/5iH, lastiBRIARAITTER
33 last = last.next = node;
34}
35 private void signalNotEmpty() {
36 final ReentrantLock takelLock = this.takelock;
37  takeLock.lock();// Mitake%
38 try {
39  notEmpty.signal();// notEmptys&fFBAFIHEIRIEEAF, & MEHZEEnotEmpty b IZFE
40} finally {
41  takeLock.unlock(); // FEIEMREEH 2% 2672
42}
43}
HBAtakeFsiE
1 public E take() throws InterruptedException {
2 E x;
3 int c = -1;
4 final AtomicInteger count = this.count;
5 final ReentrantLock takelLock = this.takelock;
6 // ffiftakeLocking
7 takeLock.lockInterruptibly();
8 try {
9 // WRB\FITICEK, NPHIE/EnotEmpty ik b (I e LR FEFH %)
10 while (count.get() == @) {
11 notEmpty.await();
12}
13 // BN, A

14 X

dequeue();
count.getAndDecrement();//KE-1, &[EJF{E

16  if (c > 1)// WEEZAAFIKE KT, notEmptyskit:BAAHE [FEBAS, 4 R B ZE7En
otEmpty BIIZAE, JEE S5 ABAREE

17 notEmpty.signal();

18} finally {

19 takelLock.unlock(); // FLIEMEEE 9% 4fs

20 }

21 // A BABI R A MR P ZEfEnot Full b 4R le ?

22 // PUNMERER T E MNputLlock ), X204 1 A BIIIREL, P bL, X BLRMEAE IS T 2 ks il
—F, R EnotFull TR,

23 // XM BRI

15 ¢



24 // WRBZAIAFIKESETAE () , NIMEEHZEAnotFulli4iE
25 if (c == capacity
26  signalNotFull

27 return Xx

29 private E dequeue

30 // head™i HAL RAMEETICER M)

31 // XHACheadMlFr, FHhead N — M mfENHTHIE
32 // HHEHEESS, REERKE

33 Node<E> h = head

34 Node<E> first = h.next

35 h.next = h; // J7f#GC

36 head = first

37 E x = first.item

38  first.item = null

39 return Xx

41 private void signalNotFull

12 final ReentrantLock putLock = this.putLock

43 putLock.lock

44 try

15 notFull.signal();// notFullZ&fFBAFEL [FIZEEASY, #EASMalERH ZE/EnotFull FAZEFE
16 finally

47 putLock.unlock /] FREL, XA EAE MR A pE 2 2R A

LinkedBlockingQueue5ArrayBlockingQueue¥jLt
LinkedBlockingQueue 22— MEZEBATI, BB MReentrantLocksCIIH N\BAFIRYZ:
BZe, HEBEMNConditionydgiawaitflsignal RCIMEHFFOIREEINEE, &0
ArrayBlockingQueueAE =T :
o  PBAIIXK/INBRTARE, ArrayBlockingQueue@BFRIVWIIAHAIEER/N, M
LinkedBlockingQueuer] LARBE R LAE TR (Integer. MAX VALUE), J3FEE
ms, SMINREXTRREER, AXFRIERT, RERNFRHE R,
o HEFEDEEAE, ArrayBlockingQueueXRFHIEEABIENEIEFEDES, ™
LinkedBlockingQueueRARINIZLANode s R FER IS AVERR.
e HFArrayBlockingQueueRFHIEEANERESE, RHHEEAFMRTERNAS
FEAE R AR MINISSLI, MiLinkedBlockingQueueMS4ER—NE7MINodeXd



5. XA KMNENEESSF IR IE M ELEUENR, XN FGCAEEERAR
18

o HERISSIBAFIAINSABBRAVBIA—HF, ArrayBlockingQueuesEIIHIRAGHRIHE
EDER, ENRIEERRBIREERANE—ReenterLock®, M
LinkedBlockingQueuesEIIAIAZIFHISIR S EH, ERIRARZEputlock, FBEREMR
FOMEtakelock, XHEEAKIRESIIINEITE, BEREESHANBER NEFENE
HETUUFH TR EASIFRIEEE, LUCSRIEES RN ATIRIH A 4EE.

SynchronousQueue

SynchronousQueue2—N&EEIEE PHIBlockingQueue, AF=HLAETHAVENIRIE
put RS FEERE B IRE Ftake,

Sk g5 HEESE
—_— BEN0 —_—
put take
SynchronousQueue

NEFf7x, SynchronousQueue RARIARRBZAMET, EIEEN 0, FRLUKE— MBS
KEFTR, SHEREEUESNELEE, BEIEEESKN; B8, SRMEURNRZEESE
£, HIEHEEERIL

wETERIZ, SynchronousQueue NEEARRE 1 =2 0, E9 SynchronousQueue F~
REEFETTE, EAMMIMEEREEE (direct handoff) . HTFEIFEEIBAIEHE,
SynchronousQueue RIBTEEENEFEZLIHEE, EHHHEFATEMEME, FALIANR
EAEY, EBIIERERE.

RARGS

SynchronousQueueiFEIESEREHEMAIETIE, EF-EBNEEfEERENEERS
BERLER. BHgEES.

SynchronousQueuefJ—/ME7EEEEIEDE, MRBIIFARERBE=EFKEL
2, EEXUEREBRRGEE, BFAESSYnchronousQueue A NMNEFEIBER S EL—
MNHEHERIENERSAITE, Executors.newCachedThreadPool ()sfifER T
SynchronousQueue, XNMEFEHRBERE (FHESERET) GIEFNLE, NRETREE
NSESFER, LRETHT60FESHEIK.

SynchronousQueuefEF



1 BlockingQueue<Integer> synchronousQueue = new SynchronousQueue<>();

B NREMIEENBlockingQueue, BER0, BARBIITTERPFIEE, CRRS MR, BHEANIN.
B EEThread0 B, HATAIAS, AR (SENodeS=31HIE)
e () o R { BAEThead L 2HBEDE, SIEHRIAR, SN

HE=AEEThread2R 7%, BT HiRe, SHRIETR, THTAURIE
RESINERSEE, FISENELEThread1 (BIAJFAT ) . HHBA

RS #EE(Node) EEAEETER TR j

Rz, %4 (put) Skt (take) JE—#

#i: CAS+ERE (R

EE: ST —E RIS LockSupport.park()

put, offer 94r=%, EHTHIEe, 7 Data 183, i2E3I SNodesiQNode EftH
|| ZEuAmE—1%: transfer) ‘

SynchronousQueue —{ take, poll JoikE, TNETHIE, 79 Request #£38, 12 EF SNodeztQNode B+
LEIZIEPAZEAS, SeHIMTARTS A RIRTS mE Node SHBIAMERZEER
AERNEIETS AR Node \BA, FHIBZEMEIER, TTE e FILERIEL Node BIE

TRMETE e (A null) RELEEUEEE, DESULREEREE, W
AFER TransferQueue PARICES, PASKIEA, 7eitsod

FAFER (BIAFEEE) TransferStack ARTRICE, IR, Sl
_SynchronousQueue3FESES HEIRTIE, & z 2 ERRIES, FmEES.
EHE SynchronousQueuef—MERBRSELBNE, NRR(ITRERSETEBRME, BRXLBX 725, FBAEASynchronousQueue

RENEFEBRSE—NEREERNENERSSNNE, Executors.newCachedThreadPool (3£ T SynchronousQueue, XMESERIBEEE (37
| ESERE) SIESEILE, MRE=ALENSESER, SRS 0MELEEI.

DelayQueue
DelayQueue E— 1 SZHRPERRETERAVEZES!,  REBRFILSEEAS! PriorityQueue 77
TR, ﬁﬂ?ﬁ%ﬁ?ﬁiﬂ Delayed ##0; EOIETTEAIAILUEESZ A A AT LAMBAGHZREN
ﬁﬁﬁﬁ, /\ﬁ?’_ LL T A BEMBAZHIRBUTER. IERMFIRMSRE: ~E5THH, MESs
¥zhR . P REEHTAYMES SHEEIRS R AR .
5':5?&77"] JJ'ﬂU\EI’JTB%Z\ MSCI Delayed #20, i Delayed O 4& T
Comparable 0O, FRLABEAHEE 7 bifiHEFaYeen, BT :

I public interface Delayed extends Comparable<Delayed> {

2 //getDelay JiikiR[FIfIAE“IETH T 2 KAIELR 8] 4 = HHhAT,

3 //RiRIE e ﬁ%‘ﬁi&ﬂﬂﬁiéﬁ%aﬁﬁﬂc

4 [/ JCRSMRYEE B H) A R BA S A R AL B, AR BA B SR AR B 1]
5 long getDelay(TimeUnit unit);

0 72

—MERE SR FIST IR R ZERA S
#Essia: PriorityQueue SPriorityBlockingQueuezE, FdisEIEEEE
§ii: ReentrantLock

BEEd5:: Condition available
ML THEEZE, FRBAFI, SiRSEFINBMERE, available
i e

AINFETORIHEA
DelayQueue |[—| HBh e TS =
BRI RIS AR IE e _ #|irleaderSiB R B H= THZ (CHEEES)  H2EE
AFO. WRERE, WEE | o7 miEgiem) B ————

FHEREIC R TR
P B KA BETRIE TR RNE=+oHzRiEEITElaMESTE
SCRRISIRANIIEE BT AT EEN T RRNGE60sZ EEAP REEEEH.
EFEAE l FAEREE, BESET, AREEFRNEE, FR—RIEzEEEXE.
I 5. EETPHHE, BYTEENE, EENEETEY.
EEERT IR, ERSIMEsENERUEN O, B R IENAERE,

DelayQueuef$H

| DelayQueue<OrderInfo> queue = new DelayQueue<OrderInfo>();



DelayQueuely /51

HiRGH

U/ /AT OREBNI AR R 22 4

2 private final transient ReentrantLock lock =

3 // RFEHBI, fFfETeER, M T IRIERERAR AL SE AT

4 private final PriorityQueue<E> q = new PriorityQueue<E>();

// HTARc e B a REEHN (UHTBOTERER )  leader fRMINIZZ—

%M%m&ﬁ

6 private Thread leader = null;

T/ bk AITFRSIUERTAAIMIER S ERENS, SR i % E Uy eaderi BT
i
8 private final Condition available = lock.newCondition();
9
10 public DelayQueue() {}
11 public DelayQueue(Collection<? extends E> c) {
12 this.addAll(c);
13}
AB\putFiZ
I public void put(E e) {
2 offer(e);
3}
4 public boolean offer(E e) {
5 final ReentrantLock lock = this.lock;
6 lock.lock();
7 try {
8 /] ABA
9 g.offer(e);
10 if (qg.peek() == e) {
11 // EABRICRA T BAFILHS, Ut B AT e R E IR R/
12 // ¥ leader EZ
13 leader = null;
14 // availables&fFRAFIFL IR IS, 1 & M iR ZE fEavailable FI 4 A%
15 available.signal();
16 3}
17 return true;
18} finally {
19 lock.unlock(); // fiei, JIEMEERE ZE M LRHE
20}
21 '}
HBAtakeF5ix
I public E take() throws InterruptedException {

new ReentrantLock();

O NINIEIR: &



10
11

12
13

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

final ReentrantLock lock = this.lock;
lock.lockInterruptibly();

try {

for (55) {

E first = q.peek();// BUHEHETICER

if (first == null)// WARMETUTER NS, WHBIIPIRERA TR, HEMEZESS
available.await();

else {

long delay = first.getDelay(NANOSECONDS);// HETi Tz 13 [E]

if (delay <= @)// WHR/NTeuitHC 2, HEHHpoll () kM HETTER
return q.poll();

// W¥delay KT0 , N FHEHZET

// FfirstE N H{fgc

first = null;

/7 WURBTHA HELBASA, HEEANSA

if (leader != null)

available.await();

else {

// WRleaderAnull, Y4HTLFERELS S

Thread thisThread = Thread.currentThread();

leader = thisThread;

try {

// “Efidelayt (a5 H Bk

// WS RJE fE1eader B 75 I HBT HE AR I W HETH 7T 2 42 75 21 1)
// X RMERE T RS A —E REIR I TR

/1 PUNA R EARESE — D3RI 7 BUFE 0 7 HETT R

/1 FEAFBR R > BRI A, e Condition ) BAF1 B H A

// FENBAEIAQSIIBAA A, 4 e 2k R ] LockSupport . unpark (t) I {5 A4 4> H 1F M i
available.awaitNanos(delay);

} finally {

// W leaderil & {ETAEFMLEE NN, ILHBELAEAGISHKIUTR
if (leader == thisThread)

leader = null;

}

}

}

}

} finally {

/] DB, Wiileader A7 HHETIIEA o3, BUMLEE T — M ER I ZAE
if (leader == null && q.peek() != null)

// availableZkfFPAFIEE [FI25 A, & MR BH FE fEavailable {2k FE



14 available.signal
15 // FRB, EIEMGRE FH 2 R 2R

16 lock.unlock

a{aERRE S AOFEZERASY
izt FBEZEPATIAYIEE
HIEMEREZM, NEMENEEISRIEECHNER, REFESE CHIEES.,
e FixedThreadPool (SingleThreadExecutor i) 1%&ERIE
LinkedBlockingQueue
e CachedThreadPool i%&EXAYZ SynchronousQueue
e ScheduledThreadPool (SingleThreadScheduledExecutor[@EIE) EEEXAYEZEIRBA

5
11 SR
BEBNITLUMLAT 5 MEEER, FEESEREZE:
1h&g

£ 11 EEZESNHMENEER, WNEEFEREENTIERIEF, WLk HF. &
BHITE., IREBXIMEFE, EHuskEE{UTF PriorityBlockingQueue Z Z:A95HEFRE
pal:N[{EESUNIIR
B=

F2IRELENESE, WEREREFENER, ARRFE "BEEER" . £%E
X—RHEHER, BNIRIERIENEEBI LM EZENY, BRIRSEREER,
a0 ArrayBlockingQueue; BRIEGARSERLIRER, &0 LinkedBlockingQueue; TEHNERS
BEEFEE, @ SynchronousQueue; MXyTF DelayQueue ME, BHNEEEEME
Integer. MAX_VALUE., FTLAARIEENTINBERTERIN, HKIIFZRBEESHERER
HEENEE, NMEIENASIER BlockingQueue,
BEhs

3N EEZENEREST B, EAERENIAEEVIRNIHRREFRYERGTTAZIRY
KN, AALEeseEEIER. (KA. IR—FFBHEE— S8, SRk AN IFBRIIE
i, BRASEN, BUREENST B. NREKIFENST SIS, IBPARABEEE
ArrayBlockingQueue , EAENBEECIENHME T, A &. R,



PriorityBlockingQueue BMSTEISE TYIIAREZ R, FREMREFE, BALIBEIT &, FilA
BT LIRER AR e B REAIERIAT.
RFEN

E A NEEEEINFERTE. FKi1oHd ArrayBlockingQueue BUIERS, BEITE
HAZPERE "$R" . FIEAERE, LinkedBlockingQueue FIPERE FSEZRSCIN
B, FRLUXEFEEF(1EERI, ArrayBlockingQueue i{@BHERFIEERN "Tm" |, ZEFIA
KEE. FTLANREINEEEERTUNAFENEREEE EIXANaE,
TgE

%5 mMENEEENEERERE, Ll LinkedBlockingQueue BETHRAMIES, BRI
ERIERH, EHAEESHIE, BXFRE—EBIAY ArrayBlockingQueue HEESTEYT,
54, SynchronousQueue MEEFF N TEMSLI, RACREE "HEGR" |, MARESF
fEROERE. MMRBENZEFEEREBNE, TLULEE SynchronousQueue,



