EEBEET
%ﬁtfnﬂ::; BRITHERE NEDPEITHE, BIEETHN

R
SHERZRIPEEE
1. EX

BD Guarded Suspension , FBfE— MEREEER— MEEIIHIITER
E

o B NERFEN—NHEERES—NEIE | 1L{BIXEXE— GuardedObject
o RBERTMMN—NEERB—NAEIBATLUIEREEEG ( WEF=E/EZ#RE )
e JDK 1, join BISCHL. Future BISCHN , REMIREIHAER
s AAEEFE—HIER , EAREIRSELS

ot 2]

wait response & {E5=5hk, Aresponse HiE, EH t1

GuardedObject

response

2. 3£

class GuardedObject {

private Object response;
private final Object lock = new Object();

public Object get() {
synchronized (lock) {
/ FHRHENERS
while (response == null) {
try {
lock.wait();
} catch (InterruptedException e) {
e.printStackTrace();
¥
}

return response;
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public void complete(Object response) {
synchronized (lock) {
/] FHHE  BIEGEE
this.response = response;
lock.notifyAll();

* [IF
—MEREEGFR—NEEHITER

public static void main(String[] args) {
GuardedObject guardedObject = new GuardedObject();
new Thread(() -> {
try {
/] FEFERITTRE
List<String> response = download();
log.debug("download complete...");
guardedObject.complete(response);
} catch (IOException e) {
e.printStackTrace();

¥
}).start();

log.debug("waiting...");

/] EEFEIREERS

Object response = guardedObject.get();

log.debug("get response: [{}] lines", ((List<String>) response).size());

08:42:18.568 [main] c.TestGuardedObject - waiting...
08:42:23.312 [Thread-0] c.TestGuardedObject - download complete...
08:42:23.312 [main] c.TestGuardedObject - get response: [3] lines

3. wiBAdhR GuardedObject
SNEREBI=HIFERI A AR

class GuardedObjectV2 {

private Object response;
private final Object lock = new Object();
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public Object get(long millis) {
synchronized (lock) {
// 1) iBRERAIAE
long begin = System.currentTimeMillis();
// 2) BLLHRYAYE
long timePassed = 0;
while (response == null) {
// 4) Big millis 2 1000 , £55R7E 400 HIIGEET , FPAKE 600 EE
long waitTime = millis - timePassed;
log.debug("waitTime: {}", waitTime);
if (waitTime <= 0) {
log.debug("break...");
break;
}

try {
lock.wait(waitTime);

} catch (InterruptedException e) {
e.printStackTrace();
¥
// 3) WIRIZEHKIGEE | XA ELEHIREIRIZA 400
timePassed = System.currentTimeMillis() - begin;
log.debug("timePassed: {}, object is null {}",
timePassed, response == null);

}

return response;

public void complete(Object response) {
synchronized (lock) {
/] FHEHRE  BRIERFEAE
this.response = response;
log.debug("notify...");
lock.notifyAll();

Wi | iREEe

public static void main(String[] args) {

GuardedObjectV2 v2 = new GuardedObjectV2();
new Thread(() -> {

sleep(1);

v2.complete(null);

sleep(1);

v2.complete(Arrays.asList("a", "b", "c"));
}).start();

Object response = v2.get(2500);
if (response != null) {

log.debug("get response: [{}] lines", ((List<String>) response).size());
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} else {
log.debug("can't get response”);
}
}
et

08:49:39.917 [main] c.GuardedObjectV2 - waitTime: 2500

08:49:40.917 [Thread-0] c.GuardedObjectV2 - notify...

08:49:40.917 [main] c.GuardedObjectV2 - timePassed: 1003, object is null true
08:49:40.917 [main] c.GuardedObjectV2 - waitTime: 1497

08:49:41.918 [Thread-0] c.GuardedObjectV2 - notify...

08:49:41.918 [main] c.GuardedObjectV2 - timePassed: 2004, object is null false
08:49:41.918 [main] c.TestGuardedObjectV2 - get response: [3] lines

i | R

/] EEREIARE
List<String> lines = v2.get(1500);

il

08:47:54.963 [main] c.GuardedObjectV2 - waitTime: 1500

08:47:55.963 [Thread-0] c.GuardedObjectV2 - notify...

08:47:55.963 [main] c.GuardedObjectV2 - timePassed: 1002, object is null true
08:47:55.963 [main] c.GuardedObjectV2 - waitTime: 498

08:47:56.461 [main] c.GuardedObjectV2 - timePassed: 1500, object is null true
08:47:56.461 [main] c.GuardedObjectV2 - waitTime: ©

08:47:56.461 [main] c.GuardedObjectV2 - break...

08:47:56.461 [main] c.TestGuardedObjectV2 - can't get response

08:47:56.963 [Thread-0] c.GuardedObjectV2 - notify...

©
©
C
©
C
G

* [RIEZ join
4. Z{F5ZKR GuardedObject

B9 Futures #itFLEERE—ENGERE (B/MEEERERS ) | £MRYt0, 2, 4 MIFESIENER &6
MY t1 , t3, t5 FLEFLLERER

RFBEES KB ERA GuardedObject 45 | (FASEUEEARZRRSE , ERIT—AREBIFIE:EE
XHEAMNEEB RS (BREFEFE] 1 (BREFE] | BREBRN ST MIESHER

LT B FX @M MR A —)Z H1E: 400-618-9090


af://n50
af://n51

) YBBREFR | tuREMnT

www.itheima.com | =i T E Mk SEPEITHE, HIIEXETH

Futures
e [ id=1 || id=2 || id=3
)

- [~ GO1 GO2 _p| GO3

t2

FHERE— §
response response response

#ri id F3EARIR Guarded Object

class GuardedObject {

// ¥RR Guarded Object
private int id;

public GuardedObject(int id) {
this.id = id;

public int getId() {
return id;

/] &R
private Object response;

/] ZRENEER
// timeout FTRELHFZA 2000
public Object get(long timeout) {
synchronized (this) {
// FHARTE) 15:00:00
long begin = System.currentTimeMillis();
/] EZHRSEE
long passedTime = 0;
while (response == null) {
/] R—RARIRRLZE SRR E)
long waitTime = timeout - passedTime;
// ZRRIEEEY T RAFSER , BHER
if (timeout - passedTime <= 0) {
break;
¥
try {
this.wait(waitTime); // FE(RIEEE 15:00:01
} catch (InterruptedException e) {

e.printStackTrace();
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}
/] KSLEZHATIE
passedTime = System.currentTimeMillis() - begin; // 15:00:02 1s

}
return response;
}
}
/] FEEER

public void complete(Object response) {
synchronized (this) {
/] BERARTEIRE
this.response = response;
this.notifyAll();

chIEJfEESE

class Mailboxes {

private static Map<Integer, GuardedObject> boxes = new Hashtable<>();

private static int id = 1;

/] FEEME— id

private static synchronized int generateId() {
return id++;

public static GuardedObject getGuardedObject(int id) {
return boxes.remove(id);

public static GuardedObject createGuardedObject() {
GuardedObject go = new GuardedObject(generateId());
boxes.put(go.getId(), go);
return go;

public static Set<Integer> getIds() {
return boxes.keySet();

NZSEPSS
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class People extends Thread{

@Override

public void run() {
/] W=
GuardedObject guardedObject = Mailboxes.createGuardedObject();
log.debug("FHAWHE id:{}", guardedObject.getId());
Object mail = guardedObject.get(5000);
log.debug("WEIE id:{}, WZE:{}", guardedObject.getId(), mail);

class Postman extends Thread {
private int id;
private String mail;

public Postman(int id, String mail) {
this.id = id;
this.mail = mail;

@Override

public void run() {
GuardedObject guardedObject = Mailboxes.getGuardedObject(id);
log.debug("X(F id:{}, WNE:{}", id, mail);
guardedObject.complete(mail);

iz

public static void main(String[] args) throws InterruptedException {
for (int i = 0; 1 < 3; i++) {
new People().start();
}
Sleeper.sleep(1);
for (Integer id : Mailboxes.getIds()) {
new Postman(id, "WZA" + id).start();
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10:35:05.689 c.People [Thread-1] - FHAWYE id:3
10:35:05.689 c.People [Thread-2] - FHAWKIS id:1
10:35:05.689 c.People [Thread-0] - FRAWKYS id:2
10:35:06.688 c.Postman [Thread-4] - X[ id:2, NE:AR2
10:35:06.688 c.Postman [Thread-5] - £ id:1, NE:AB1
10:35:06.688 c.People [Thread-0] - WZEIE id:2, AR :HNE2
10:35:06.688 c.People [Thread-2] - WEIF id:1, A : WAL
10:35:06.688 c.Postman [Thread-3] - X id:3, N&E:AB3
10:35:06.689 c.People [Thread-1] - WZENE id:3, ADR:NAE3

[FZtEz0Z Balking
1. X

Balking (% ) BEBE—MEIERIB— MEIEALIZELM T E—HERIS | BBARLAZMTTHHEIN
T EEERERE

2. SCIR
fian -

public class MonitorService {

/] FRERRRACEELECEENTEHNT

private volatile boolean starting;

public void start() {
log.info("SiMEaIMEIREiE. .. ");
synchronized (this) {
if (starting) {
return;

}

starting = true;

¥

// BIEEiEiEEdE. . .

HEIRE S K A HEA start A
i

LT B FX @M MR A —)Z H1E: 400-618-9090


af://n80
af://n81
af://n84

=5 B | EEEEET
G bl Rt KEhEITHE, RIEETH

[http-nio-8080-exec-1] cn.itcast.monitor.service.MonitorService - IZIMITELIZEERE60? (false)
[http-nio-8080-exec-1] cn.itcast.monitor.service.MonitorService - MIZHECEE. ..

[http-nio-8080-exec-2] cn.itcast.monitor.service.MonitorService - ZIWIRLIEEREEN? (true)
[http-nio-8080-exec-3] cn.itcast.monitor.service.MonitorService - ZWIREAZERE60? (true)
[http-nio-8080-exec-4] cn.itcast.monitor.service.MonitorService - ZISIRELIEEREE0? (true)

BREE BRI &R 2RI f)

public final class Singleton {
private Singleton() {
}

private static Singleton INSTANCE = null;

public static synchronized Singleton getInstance() {
if (INSTANCE != null) {
return INSTANCE;

INSTANCE = new Singleton();
return INSTANCE;

St — R © (R B SRS R MITRHTAR | SRATHERSTESH,
Bz C b wd [1Eg ]

1. BEEE1 TR
tegn , w9 2 I5 1 $7ED
1.1 wait notify ki

/] FEREIZHIRISR

static Object obj = new Object();
// t2 BfTtRE, &k t2 BEhTd
static boolean t2runed = false;

public static void main(String[] args) {

Thread t1 = new Thread(() -> {
synchronized (obj) {
// MR t2 EHRITE
while (!t2runed) {

try {
/] t1 BEF=
obj.wait();
} catch (InterruptedException e) {

e.printStackTrace();

LT B FX @M MR A —)Z H1E: 400-618-9090


af://n98
af://n99
af://n102

OI2ER | t8E%EE
A )eDERR | FHESHT REPEITHE, RIEET

www.itheima.com | =i | THE @&

}

}
System.out.println(1);

s

Thread t2 = new Thread(() -> {
System.out.println(2);
synchronized (obj) {
/] 1EBUEITHRE
t2runed = true;
// BH] obj LERFRVLIE (IJREEZ  BILFEER notifyAll)
obj.notifyAll();
}
})s

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

1.2 Park Unpark kR
BILAEE) , ST EARFRA
o Bt , FEMRIEST wait B notify , BN wait ZFEKITEARZNREE, EMERT MEiTinc] kAMNZAZ

wait
o FT , MNRBLTHLLEERIE notify T wait 52 , FEFRNHEINEEERES , BT while fBIKARER
[lid|=1r3

o Rfe , MAEENISR EAY wait ZFZFZE(FEH notifyAll , BA TRENR] ENEFEETEALE—D
ATLAER LockSupport 25 park #1 unpark &Y _EEAIRE :

Thread t1 = new Thread(() -> {
try { Thread.sleep(1000); } catch (InterruptedException e) { }
// =88 Al i, SR%EEEET 8§ [l B, B4 [T | SRi%ERSET
LockSupport.park();
System.out.println("1");

Hs

Thread t2 = new Thread(() -> {
System.out.println("2");
/] BERE t1 R [¥FR]] ( ZIREEEA unpark RLKR— [¥FA] )
LockSupport.unpark(tl);

3

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

park 1 unpark 75iALERRIE | MMESTEA | EERALIME. FRRUSIEABMHT [EE] 0 [RED |
AHRE [AEg] M [ef7tRc]

2. e
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SR 1t a5k, SRR 2 it b 50K, £f2 35 ¢ 50X, IIEESKEIE abcabcabcabeabe [EASLHL

2.1 wait notify iR

class SyncWaitNotify {
private int flag;
private int loopNumber;

public SyncWaitNotify(int flag, int loopNumber) {
this.flag = flag;

this.loopNumber = loopNumber;

public void print(int waitFlag, int nextFlag, String str) {
for (int i = @; i < loopNumber; i++) {
synchronized (this) {
while (this.flag != waitFlag) {
try {
this.wait();
} catch (InterruptedException e) {
e.printStackTrace();

}
System.out.print(str);
flag = nextFlag;
this.notifyAll();

SyncWaitNotify syncWaitNotify = new SyncWaitNotify(1, 5);
new Thread(() -> {
syncWaitNotify.print(1, 2, "a");
}).start();
new Thread(() -> {
syncWaitNotify.print(2, 3, "b");
}).start();
new Thread(() -> {
syncWaitNotify.print(3, 1, "c");
}).start();

2.2 Lock &HTERR

class AwaitSignal extends ReentrantLock {
public void start(Condition first) {

this.lock();
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try {
log.debug("start");
first.signal();

} finally {
this.unlock();

}
public void print(String str, Condition current, Condition next) {
for (int i = @; i < loopNumber; i++) {
this.lock();
try {
current.await();
log.debug(str);
next.signal();
} catch (InterruptedException e) {
e.printStackTrace();
} finally {
this.unlock();

/] BNREL
private int loopNumber;

public AwaitSignal(int loopNumber) {
this.loopNumber = loopNumber;

AwaitSignal as = new AwaitSignal(5);

Condition aWaitSet = as.newCondition();
Condition bWaitSet = as.newCondition();
Condition cWaitSet = as.newCondition();

new Thread(() -> {

as.print("a", aWaitSet, bWaitSet);
}).start();
new Thread(() -> {

as.print("b", bWaitSet, cWaitSet);
}).start();
new Thread(() -> {

as.print("c", cWaitSet, aWaitSet);
}).start();

as.start(aWaitSet);
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ZELIREER a, b, c LFEEHLEBFIA

2.3 Park Unpark iR

class SyncPark {
private int loopNumber;
private Thread[] threads;

public SyncPark(int loopNumber) {
this.loopNumber = loopNumber;

public void setThreads(Thread... threads) {
this.threads = threads;

public void print(String str) {
for (int i = ©; i < loopNumber; i++) {
LockSupport.park();
System.out.print(str);
LockSupport.unpark(nextThread());

private Thread nextThread() {
Thread current = Thread.currentThread();
int index = ©0;
for (int i = ©; i < threads.length; i++) {
if(threads[i] == current) {
index = i;
break;

}

if(index < threads.length - 1) {
return threads[index+1];

} else {
return threads[0];

public void start() {
for (Thread thread : threads) {
thread.start();

¥
LockSupport.unpark(threads[0]);
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SyncPark syncPark = new SyncPark(5);
Thread t1 = new Thread(() -> {
syncPark.print("a");

s
Thread t2 = new Thread(() -> {

syncPark.print("b");

1
Thread t3 = new Thread(() -> {

syncPark.print("c\n");

1)
syncPark.setThreads(t1, t2, t3);

syncPark.start();

FIRANZEFE/HEE
1. EX
B

o SEIEAYRFMUEEHE GuardObject RE , AR SR MIHERERIVGIE—XIR
HZEBFIRT LA iH R R IR

EFEXASEFEEREE | AROERZANANIE | iEEE T ONIREREE
HEFIZEEERFIR , MEASBIINGE | ERNASHHTEE

JDK FR=FhIRZEINY |, SRABAIREIXFMET

S
e (8@ | (0o |#ems (2o |[0@ | [ we—>] 4 |

2. IR

put

class Message {
private int id;
private Object message;

public Message(int id, Object message) {
this.id = id;
this.message = message;

}

public int getId() {
return id;

}

public Object getMessage() {

return message;
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class MessageQueue {
private LinkedList<Message> queue;

private int capacity;

public MessageQueue(int capacity) {
this.capacity = capacity;
queue = new LinkedList<>();

public Message take() {
synchronized (queue) {
while (queue.isEmpty()) {

log.debug ("€t 7T, wait");

try {
queue.wait();

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

}

Message message = queue.removeFirst();
queue.notifyAll();
return message;

public void put(Message message) {
synchronized (queue) {

while (queue.size() == capacity) {
log.debug("EFEIX LR, wait");
try {

queue.wait();
} catch (InterruptedException e) {
e.printStackTrace();

}

queue.addLast(message);
queue.notifyAll();

* RZF

MessageQueue messageQueue = new MessageQueue(2);
/] 4 NEFFELERE, TEIES
for (int i = 0; 1 < 4; i++) {

int id = i;

new Thread(() -> {

try {

LT B FX @M MR A —)Z H1E: 400-618-9090


af://n173

=5 B | E8EEET
s YRIERR | FRRSET KEhEITHE, RIEETH

log.debug("download...");
List<String> response = Downloader.download();
log.debug("try put message({})", id);
messageQueue.put(new Message(id, response));

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

}

Y, "AFFE" + i).start();

/] 1 NBBRELE, WS
new Thread(() -> {
while (true) {
Message message = messageQueue.take();
List<String> response = (List<String>) message.getMessage();
log.debug("take message({}): [{}] lines", message.getId(), response.size());

b, "IBEE").start();
BERsiT8ER

10:48:38.070 [47 &3] c.TestProducerConsumer - download...
10:48:38.070 [47=&E0] c.TestProducerConsumer - download...
10:48:38.070 [jH##&E] c.MessageQueue - ;7T , wait

10:48:38.070 [&477&1]
10:48:38.070 [47F=&2]
10:48:41.236 [477#&1] c.TestProducerConsumer - try put message(1)

c.TestProducerConsumer - download...
C
C
10:48:41.237 [477#&2] c.TestProducerConsumer - try put message(2)
C
C
C
C

.TestProducerConsumer - download...

10:48:41.236 [477E0]
10:48:41.237 [&7F=E&3]

.TestProducerConsumer - try put message(©)
.TestProducerConsumer - try put message(3)
10:48:41.239 [477#&2] c.MessageQueue - FEEFCEIALPR, wait

10:48:41.240 [4£7=E1] c.MessageQueue - FEEFCIALMR, wait

10:48:41.240 [jH##&] c.TestProducerConsumer - take message(®): [3] lines
10:48:41.240 [4F=&2] c.MessageQueue - FEFCIALMR, wait

10:48:41.240 [jH##&E] c.TestProducerConsumer - take message(3): [3] lines
10:48:41.240 [jH#&] c.TestProducerConsumer - take message(1): [3] lines
10:48:41.240 [jH##&] c.TestProducerConsumer - take message(2): [3] lines
10:48:41.240 [jH#%&] c.MessageQueue - ;®E7T, wait

CEERMRIE

SR TIEZIE
1. X

ITARAITREAZE (Worker Thread ) SRECRFAMETIRSHNESS. BAILUSHIAE NS TR, SROSEEISTI
FELAEh , BRI 7 EEHRIPRY= TR,
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pian , BEBIRSR (28 ) | BRGESUEANRE (15)  URABSUEASL—2ETENRSR | 3
LA ET (MBS LAZIRIHET © Thread-Per-Message )

TR FEESRENZERAAENER | XFaeEniiE  FreeRmae

fian , WR—MRENTARERFEA (E5EKEA) | NEDEEHEK (E553K88 ) BAAEIIEL , 96K
RSB R (LAEHEA ) SEIT ( LAEihB ) EAGIE , SARREEEEEERIS T

2. tNiE
B/ NEETealBis
o MNMNILARE— AR AR NEIE
o MIIEMINEFBE | IZARENRIEEME  XER M MERIE

o BARE  RIUTRITR  FRMYT , £3%, EHHIEME R BN T ARREST
o [EEIHEE  IRIEIRAY , MR T

o WINTAAMETRBES  ETREESE TAB BRI, AELER , tftbESHIERTF
o BEMERIETANEA  XMHETAAFTLAB BELERET |, XEHKABIRT |, YU

public class TestDeadlLock {

static final List<String> MENU = Arrays.asList("#ti=ff", "E{ERET", "HET", "EGE");
static Random RANDOM = new Random();
static String cooking() {

return MENU.get(RANDOM.nextInt(MENU.size()));
}
public static void main(String[] args) {
ExecutorService executorService = Executors.newFixedThreadPool(2);

executorService.execute(() -> {
log.debug("{MERE...");
Future<String> f = executorService.submit(() -> {
log.debug("f#3") ;
return cooking();
})s
try {
log.debug(" E3E: {}", f.get());
} catch (InterruptedException | ExecutionException e) {
e.printStackTrace();
¥
1
/*executorService.execute(() -> {
log.debug("SMERE. .. ");
Future<String> f = executorService.submit(() -> {
log.debug("f#3");
return cooking();
1
try {
log.debug(" E3: {}", f.get());

} catch (InterruptedException | ExecutionException e) {
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e.printStackTrace();
}
1)/
}
}
L]

17:21:27.883 c.TestDeadlock [pool-1-thread-1] - QEME..
17:21:27.891 c.TestDeadlLock [pool-1-thread-2] - &%
17:21:27.891 c.TestDeadlLock [pool-1-thread-1] - _E3E: k3838

HIREHE |, AJeeaEit

17:08:41.339 c.TestDeadlLock [pool-1-thread-2] - 4MERE. ..
17:08:41.339 c.TestDeadlLock [pool-1-thread-1] - IEEE...

FEIRTTIEAT LB INEAZ BRI/ , FEIARIRARTS R | REREREIR , AEESREE  RAFENEE
ith , BN

public class TestDeadLock {

static final List<String> MENU = Arrays.asList("ih=ff", "={EET", "BRFET", "EEE");
static Random RANDOM = new Random();
static String cooking() {
return MENU.get(RANDOM.nextInt(MENU.size()));
}
public static void main(String[] args) {
ExecutorService waiterPool = Executors.newFixedThreadPool(1);
ExecutorService cookPool = Executors.newFixedThreadPool(1);

waiterPool.execute(() -> {

log.debug("QMERE. .. ");

Future<String> f = cookPool.submit(() -> {
log.debug("f#3") ;
return cooking();

})s

try {
log.debug(" E3: {}", f.get());

} catch (InterruptedException | ExecutionException e) {
e.printStackTrace();

s

waiterPool.execute(() -> {
log.debug("bEREE. .. ");
Future<String> f = cookPool.submit(() -> {
log.debug("#EE");
return cooklng(),
1
try {
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log.debug("E3: {}", f.get());
} catch (InterruptedException | ExecutionException e) {
e.printStackTrace();

¥
1)
¥
¥
fant
17:25:14.626 c.TestDeadlLock [pool-1-thread-1] - ZMELE...
17:25:14.630 c.TestDeadlLock [pool-2-thread-1] - f#5¥
17:25:14.631 c.TestDeadlLock [pool-1-thread-1] - LE3gE: h=ff
17:25:14.632 c.TestDeadlLock [pool-1-thread-1] - 4MESE...
17:25:14.632 c.TestDeadlLock [pool-2-thread-1] - f#%
17:25:14.632 c.TestDeadLock [pool-1-thread-1] - LE3E: #FET

3. g2 VEiEtaiE

o WNRESFREFFERDIHABRAZR. S2SFIH
s TRSSHEZHEAZ LT , HAESRE

3.1 CPU ZREBIEH

BHRA cpu 230 + 1 BEBSCIERAAY CPU FIAEE , +1 2RISR TRRAHIE (BERS ) HHERE
SEEER , BYMIXMEAZEER EZ | fRIE CPU RI$TERIT IR EE

3.21/0 ZEREH

CPU ARZBAETEITRE , #la0 , BUFRFUTILSSTHER , XEHRSMER CPU iR |, (BX{RHAAT I/0 BERT. =i
RPC JEFERY , EETEURRER(ERT , IXAEHE CPU BATET |, {RRILARIAS &R RS BRIFI A=,

ZBWATIT

SAEE = 28+ BB cpu FIAER + SEYE)(CPULTERIIB+EFRFATE) / cPu THERTE

540 4 #% CPU HHERIIER 50% , HEFHFRIELR 50% , #I2 cpu #% 100% FIA , ERAR
4 * 100% * 100% / 50% = 8

g0 4 #% CPU LT ERIER 10% , HEFERIELR 90% , #I2 cpu #% 100% FIA , ERAR

4 * 100% * 100% / 10% = 40

4. HENX =it
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Thread Pool i §
Blocking Queue
tl ——poll—
t2 =--==t-==poll------p task 1 ——> task 2 ——> task 3 ———put—— main
<
t3 s-=-tes=poll----f

T8 - BENXERRIEEO

@FunctionalInterface // IE4E5EH
interface RejectPolicy<T> {
void reject(BlockingQueue<T> queue, T task);

T2« BEXESTY

class BlockingQueue<T> {
// 1. {E53BABY

private Deque<T> queue = new ArrayDeque<>();

/] 2. 8
private ReentrantLock lock = new ReentrantLock();

/] 3. EFERHETE
private Condition fullWaitSet = lock.newCondition();

/] 4. BHBEFRHZE
private Condition emptyWaitSet = lock.newCondition();

/] 5. BE
private int capcity;

public BlockingQueue(int capcity) {
this.capcity = capcity;
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// BRI TEEEIREN
public T poll(long timeout, TimeUnit unit) {
lock.lock();

try {
// % timeout F—ILIR HRED
long nanos = unit.toNanos(timeout);
while (queue.isEmpty()) {
try {
// 1REERFIRATIE
if (nanos <= 0) {
return null;

}

nanos = emptyWaitSet.awaitNanos(nanos);
} catch (InterruptedException e) {
e.printStackTrace();

}

T t = queue.removeFirst();
fullWaitSet.signal();
return t;

} finally {
lock.unlock();

// PEZEZREY
public T take() {
lock.lock();

try {
while (queue.isEmpty()) {
try {
emptyWaitSet.await();
} catch (InterruptedException e) {
e.printStackTrace();
}
¥

T t = queue.removeFirst();
fullWaitSet.signal();
return t;

} finally {
lock.unlock();

// BEZEEIN
public void put(T task) {
lock.lock();

try {
while (queue.size() == capcity) {
try {
log.debug ("ERFIMNESBAG {} ...", task);

fullWaitSet.await();
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} catch (InterruptedException e) {
e.printStackTrace();

¥
log.debug("IANESPAG {3, task);
queue.addLast(task);
emptyWaitSet.signal();

} finally {
lock.unlock();

// TR B EERN
public boolean offer(T task, long timeout, TimeUnit timeUnit) {
lock.lock();
try {
long nanos = timeUnit.toNanos(timeout);
while (queue.size() == capcity) {
try {
if(nanos <= 0) {
return false;
¥
log.debug ("FEFINESBAG {} ...", task);
nanos = fullWaitSet.awaitNanos(nanos);
} catch (InterruptedException e) {
e.printStackTrace();

}
log.debug("IMINESPAGI {}", task);
queue.addLast(task);
emptyWaitSet.signal();
return true;

} finally {
lock.unlock();

public int size() {
lock.lock();
try {
return queue.size();
} finally {
lock.unlock();

public void tryPut(RejectPolicy<T> rejectPolicy, T task) {
lock.lock();
try {
/1 FIHFBATI R &%
if(queue.size() == capcity) {
rejectPolicy.reject(this, task);

} else { // BZR
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log.debug ("IINESPAFI {}", task);
queue.addLast(task);
emptyWaitSet.signal();
¥
} finally {
lock.unlock();

$ER3  BENGAE

class ThreadPool {
/] 1E55BAF

private BlockingQueue<Runnable> taskQueue;

/] GREES
private HashSet<Worker> workers = new HashSet<>();

/] RRLEFEEL

private int coreSize;

// IREESSESHUBRTRTIE)

private long timeout;
private TimeUnit timeUnit;
private RejectPolicy<Runnable> rejectPolicy;

/] BUTES
public void execute(Runnable task) {
/] HESEREBIY coresize B, EIEL worker XNHHT
// WNBMESEEBIT coreSize AT, IINEZIFIETE
synchronized (workers) {
if(workers.size() < coreSize) {
Worker worker = new Worker(task);
log.debug("#i& worker{}, {}", worker, task);
workers.add(worker);
worker.start();
} else {
// taskQueue.put(task);
/] 1) 5%
/] 2) TERESF
// 3) iLERERGHES T
// 4) iLERERERE
// 5) WEREBCHITIES
taskQueue.tryPut(rejectPolicy, task);

public ThreadPool(int coreSize, long timeout, TimeUnit timeUnit, int queueCapcity,
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RejectPolicy<Runnable> rejectPolicy) {
this.coreSize = coreSize;
this.timeout = timeout;
this.timeUnit = timeUnit;
this.taskQueue = new BlockingQueue<>(queueCapcity);
this.rejectPolicy = rejectPolicy;

class Worker extends Thread{
private Runnable task;

public Worker(Runnable task) {
this.task = task;

@Override
public void run() {
/] BUTES
/] 1) 3 task FAZT, PUTES
/] 2) 3 task HUTEE , BEEMNESIFEREUESHHIT

// while(task != null || (task = taskQueue.take()) != null) {
while(task != null || (task = taskQueue.poll(timeout, timeUnit)) != null) {
try {

log.debug("IEFEHIT. .. {}", task);
task.run();

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

} finally {
task = null;

}

synchronized (workers) {

log.debug("worker #HER{}", this);
workers.remove(this);

H£9R4 - K

public static void main(String[] args) {
ThreadPool threadPool = new ThreadPool(1,
1000, TimeUnit.MILLISECONDS, 1, (queue, task)->{
/] 1. &
// queue.put(task);
/] 2) HERES
// queue.offer(task, 1500, TimeUnit.MILLISECONDS);
// 3) iLERERGHES T
// log.debug ("HFF{}", task);
/] 4) iLEREMHER

// throw new RuntimeException("{ESHITEM " + task);
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// 5) IBEREBCHITIES

task.run();

1

for (int i = 0; 1 < 4; i++) {
int j = i;
threadPool.execute(() -> {

try {
Thread.sleep(1000L);
} catch (InterruptedException e) {
e.printStackTrace();
¥
log.debug("{}", 3);
1

2 ) MR Z P EEE LR

Two Phase Termination

FE—MERR T1 YA I L EETR T2 2 IXEBRY [(FE] FERORAA T2 — BRSNS,
SEIRTIE

o (FFRIENIEM stop() FTiEELEEFE

o St0p BESRIERTERR | INRIXALAEMETHERR , BBALCHRILENBHRET SR |
HELi2 R Kin iz 3R B

o {HH System.exit(int) FiXE LA
o BHXZEEL—NERE , BXMiESI B MEFEY =L

2. REREZ LR,
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EEEZET
%w%EnZ$ BEHITHERE NEDEITHE, EilETTN

while(true)
B THT ?

/ N
| |

FHERSE R 2s
‘ \\
TEE =] ET%"\‘
LEREIR TR SR wREFIWRC

2.1 #JA isinterrupted

interrupt ATLATRIIEFEHITRVEAR | IO NEAERE sleep , wait , IFRIEEIEIT

class TPTInterrupt {
private Thread thread;

public void start(){
thread = new Thread(() -> {
while(true) {

Thread current = Thread.currentThread();

if(current.isInterrupted()) {
log.debug ("FHEFE");
break;

}

try {
Thread.sleep(1000);
log.debug ("EERRF");

} catch (InterruptedException e) {

current.interrupt();
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}
/] PUTIEEAE
}
}, "HEIRERE") 5

thread.start();

public void stop() {
thread.interrupt();

)2

TPTInterrupt t = new TPTInterrupt();
t.start();

Thread.sleep(3500);
log.debug("stop");

t.stop();
ZFR
11:49:42.915 c.TwoPhaseTermination [IS1B4EF2] - BERFE

C
11:49:43.919 c.TwoPhaseTermination [ME&IE] - BEREEF
11:49:44.919 c.TwoPhaseTermination [MiRERiR] - BERFEE
11:49:45.413 c
11:49:45.413 ¢

.TestTwoPhaseTermination [main] - stop
.TwoPhaseTermination [WiZ%&IE] - RHERS

2.2 fiffELEtRS

// {ZIAREH volatile BATRIBZZEEZMNAIEZERIA T
/] FAIGIF , BDELRITEEEY true X t1 &iEaI
class TPTVolatile {

private Thread thread;

private volatile boolean stop = false;

public void start(){
thread = new Thread(() -> {
while(true) {

Thread current = Thread.currentThread();

if(stop) {
log.debug("FHEFE");
break;

¥

try {
Thread.sleep(1000);
log.debug("BERIREF");

} catch (InterruptedException e) {
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}
/] BATIEIERME
}
}, IR ;
thread.start();
}

public void stop() {

stop = true;
thread.interrupt();

Lz

TPTVolatile t = new TPTVolatile();
t.start();

Thread.sleep(3500);
log.debug("stop");

t.stop();

7R
11:54:52.003 c.TPTVolatile [ISIE&IR] - BERRE
11:54:53.006 c.TPTVolatile [WiR&FR] - BERHFEE
11:54:54.007 c.TPTVolatile [WSiRiRi2] - BEREFE
11:54:54.502 c.TestTwoPhaseTermination [main] - stop
11:54:54.502 c.TPTVolatile [WSiS4RfR] - RUBEE=

F6 : VM RTFEE
==
SR L0
EPBEREIIE , B, WX, B, MK , AOHEMLI TIPS (AR
getinstance ) FIILTERS | FEEEREPHIER
BV : HNEAS S IR SR Al
MR, : SR SEEpIRI SO | TR R SR 200

1. 5l

// [ERRL : AHAIN final
// 12 ARSI T A0, mEMU+4KEE LR FS AR R 5]

public final class Singleton implements Serializable {

// BR3P AREFNG? RER LRSI HHISTA)?
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private Singleton() {}
// [B1RR4 XA R AR RIE R FIXI R AR RS 2 ?
private static final Singleton INSTANCE = new Singleton();
// 18R © A ARMERSTSAMASEES INSTANCE 1REN public, RHRENEATER
public static Singleton getInstance() {
return INSTANCE;
}
public Object readResolve() {
return INSTANCE;

2. 1rEsgafbl

/7 1E0RRL : BB R AN AIBREISE BN ERHT
// 1AR2 W RBERER R AR H AT
// 1EIRE3 : WA BIRE R R ETHIAER G
// 1E)RR4 : B EABIREE R R PR F AR (5]
/7 18RS« R FB T RN U R HINT
// 18086 : A EABIANRAEMN—LL G QU BTAIHIMR B B Z AN T
enum Singleton {
INSTANCE;

3. fiii ER sl

public final class Singleton {
private Singleton() { }
private static Singleton INSTANCE = null;
PIMXBRISIERE, HiRBAEMHARR

public static synchronized Singleton getInstance() {

if( INSTANCE != null ){
return INSTANCE;

}
INSTANCE = new Singleton();
return INSTANCE;

4. DCL 1 a5l

public final class Singleton {
private Singleton() { }
// 191 : BRREAAZEDD volatile ?
private static volatile Singleton INSTANCE = null;

// 18RR2 : JILESLEN3, IR IR
public static Singleton getInstance() {

if (INSTANCE != null) {
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return INSTANCE;

}

synchronized (Singleton.class) {
// BRR3 . A AREEXEINATHNET, ZRIASHENE 75
if (INSTANCE != null) { // t2
return INSTANCE;

}
INSTANCE = new Singleton();

return INSTANCE;

5. BSPIERRIN A5l

public final class Singleton {
private Singleton() { }
// 181 BTN UER N
private static class LazyHolder {
static final Singleton INSTANCE = new Singleton();

¥

// A2 : SRR R R B AR

public static Singleton getInstance() {
return LazyHolder.INSTANCE;

SRR
1. @R

TEN BEXEFR : Flyweight pattern. HEEEAHESRNE ISR

wikipedia : A flyweight is an object that minimizes memory usage by sharing as much data as
possible with other similar objects

H B "Gang of Four" design patterns

33 Structual patterns

2. (B
2.1 g%

1EJDKeR Boolean , Byte , Short, Integer , Long , Character ZEEE2SR2M T valueOf J57% , 5180 Long AY
valueOf R4ETF -128~127 Z[EHY Long X% , EXNEEIZESERNSR , KFXASEE , A2HEE Long X3
%
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public static Long valueOf(long 1) {
final int offset = 128;
if (1 >= -128 && 1 <= 127) { // will cache
return LongCache.cache[(int)l + offset];

}

return new Long(l);
}
5

e Byte, Short, Long EFASEEIERRE -128~127
e Character EFASEER 0~127
e IntegerfBNASEEIRZ -128~127
o E/IMBEARER
o ([BERXERABTEREEINSE
-Djava.lang.Integer.IntegerCache.high* &%z
e Boolean &1F s TRUE #1 FALSE

2.2 String &Rith
2.3 BigDecimal Biginteger

3. DIY

Ign « — N ERYEALAE . QPS IAZIET  MNSREREEFCIEFRIAEIEFER | MRS EIRATIE, XA
?ﬁf‘E@JLﬂ?‘—?ttL?%  INEE, —RIEREIXE , WERIREGER | (ERZEEEERIERZ , XEFEEHYY
EERIRIEFNIRARSE) , WS TIEENER | AETILRARIEESUES SRR,

class Pool {
/] 1. EEEHEARN

private final int poolSize;

/] 2. EENISEA

private Connection[] connections;

/] 3. ERREEE o RrRTH, 1 FRREIC

private AtomicIntegerArray states;

/] 4. ¥ETTEIANL
public Pool(int poolSize) {
this.poolSize = poolSize;
this.connections = new Connection[poolSize];
this.states = new AtomicIntegerArray(new int[poolSize]);
for (int i = @; i < poolSize; i++) {
connections[i] = new MockConnection("i&EE" + (i+1));

}

// 5. (&R

public Connection borrow() {
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while(true) {
for (int i = @; 1 < poolSize; i++) {
/] IRERESiRIERE
if(states.get(i) == 0) {
if (states.compareAndSet(i, 0, 1)) {
log.debug("borrow {}", connections[i]);
return connections[i];

}
/] MRETREE | SRISEHNERS
synchronized (this) {
try {
log.debug("wait...");
this.wait();
} catch (InterruptedException e) {
e.printStackTrace();

/] 6. | AiRiER:
public void free(Connection conn) {
for (int i = ©; i < poolSize; i++) {
if (connections[i] == conn) {
states.set(i, 0);
synchronized (this) {
log.debug("free {}", conn);
this.notifyAll();

}
break;
}
}
}
}
class MockConnection implements Connection {
// SEIEE
}
{HRERt
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Pool pool = new Pool(2);
for (int 1 = 0; 1 < 5; i++) {
new Thread(() -> {
Connection conn = pool.borrow();

try {
Thread.sleep(new Random().nextInt(1000));
} catch (InterruptedException e) {
e.printStackTrace();

}

pool.free(conn);
}).start();

LI EERE :
o IEHEMNISEEKSKYE
o EERE (B )
o HIFHEATALIE
e 57T hash

T RRBEGRRE |, BLURARANERSESTIN |, F1a0c3p0, druidZ W FE @At , L % E(FAapache
commons pool , flfredisiEZitta] LAS%E jedisFhx FiERzitAISCIL
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