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1) FIREE

o EEIETEEE , ERTHRISN IMH , BRFUTERFIA , FUTS UL R
o cpu iEIRS! , EFEFABES

1. EREIWL , DECEIEAT%
2. {3 msconfig , DECEENZ , FEERLRIMIMN

o FHTTESAEE
1. RAIEEEGER parallel stream , [E3RAIIEE B CHE-
2. AT BCFsNEH thread , SLIESENFTIHE

o MHAAZUIT

mvn archetype:generate -DinteractiveMode=false -DarchetypeGroupId=org.openjdk.jmh -
DarchetypeArtifactId=jmh-java-benchmark-archetype -DgroupId=org.sample -DartifactId=test -
Dversion=1.0

package org.sample;

import java.util.Arrays;
import java.util.concurrent.FutureTask;

import org.openjdk.jmh.annotations.Benchmark;
import org.openjdk.jmh.annotations.BenchmarkMode;
import org.openjdk.jmh.annotations.Fork;

import org.openjdk.jmh.annotations.Measurement;
import org.openjdk.jmh.annotations.Mode;

import org.openjdk.jmh.annotations.Warmup;

@Fork(1)
@BenchmarkMode (Mode . AverageTime)
@Warmup(iterations=3)
@Measurement(iterations=5)
public class MyBenchmark {

static int[] ARRAY = new int[1000_000_00];

static {

Arrays.fill(ARRAY, 1);

}

@Benchmark

public int c() throws Exception {

int[] array = ARRAY;
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FutureTask<Integer> tl1 = new FutureTask<>(()->{
int sum = 9;
for(int i = @; i < 250_000_00;i++) {
sum += array[0+i];
}
return sum;
1
FutureTask<Integer> t2 = new FutureTask<>(()->{
int sum = 0;
for(int i = @; i < 250_000_00;i++) {
sum += array[250_000_00+i];
}
return sum;
1
FutureTask<Integer> t3 = new FutureTask<>(()->{
int sum = 0;
for(int i = @; i < 250_000_00;i++) {
sum += array[500_000_00+i];
}
return sum;
s
FutureTask<Integer> t4 = new FutureTask<>(()->{
int sum = 9;
for(int i = @; i < 250_000_00;i++) {
sum += array[750_000 00+i];
}
return sum;
1
new Thread(tl).start();
new Thread(t2).start();
new Thread(t3).start();
new Thread(t4).start();
return tl.get() + t2.get() + t3.get()+ td.get();
}
@Benchmark
public int d() throws Exception {
int[] array = ARRAY;
FutureTask<Integer> t1 = new FutureTask<>(()->{
int sum = 0;
for(int 1 = 0; i < 1000_000_00;i++) {
sum += array[0+i];
}
return sum;
3
new Thread(tl).start();
return tl.get();

2) W% CPU (44MZ5ECPU )
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Iteration
Iteration
Iteration
Iteration
Iteration

2
3
4.
5

VM options: <none>

Warmup Iteration
Warmup Iteration
1:

0.020
: 0.020
: 0.020
0.020
: 0.020

VM invoker: C:\Program Files\Java\jdk-11\bin\java.exe

Warmup: 3 iterations, 1 s each

Measurement: 5 iterations, 1 s each

Threads: 1 thread, will synchronize iterations
Benchmark mode: Average time, time/op
Benchmark: org.sample.MyBenchmark.c

Run progress: 0.00% complete, ETA 00:00:16
Fork: 1 of 1
Warmup Iteration

1: 0.022 s/op
2: 0.019 s/op
3: 0.020 s/op
s/op
s/op
s/op
s/op
s/op

Result: 0.020 +(99.9%) 0.001 s/op [Average]
: (min, avg, max) = (0.020, 0.020, ©0.020), stdev = ©.000
interval (99.9%): [0.019, ©.021]

Statistics
Confidence

HOoH OH OH OB O OH

H O OH OH H

Iteration
Iteration
Iteration
Iteration
Iteration

VM invoker:
VM options:

2
3
4:
5

C:\Program Files\Java\jdk-11\bin\java.exe

<none>

Warmup Iteration
Warmup Iteration
aLg

0.043
: 0.042
: 0.042
0.044
: 0.042

Warmup: 3 iterations, 1 s each

Measurement: 5 iterations, 1 s each

Threads: 1 thread, will synchronize iterations
Benchmark mode: Average time, time/op
Benchmark: org.sample.MyBenchmark.d

Run progress: 50.00% complete, ETA 00:00:10
Fork: 1 of 1
Warmup Iteration

1: 0.042 s/op
2: 0.042 s/op
3: 0.041 s/op
s/op
s/op
s/op
s/op
s/op

Result: 0.043 £(99.9%) 0.003 s/op [Average]
Statistics: (min, avg, max) = (0.042, 0.043, 0.044), stdev = 0.001
Confidence interval (99.9%): [0.040, 0.045]

# Run complete. Total time: ©0:00:20

BT B XA IR B e I AR

:\Users\lenovo\eclipse-workspace\test>java -jar target/benchmarks.jar
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Benchmark Mode Samples Score Score error Units
0.s.MyBenchmark.c avgt 5 0.020 0.001 s/op
0.s.MyBenchmark.d avgt 5 0.043 0.003 s/op

JLETZZT  MREFERRBEEN , RT—EEA

3) % CPU

:\Users\lenovo\eclipse-workspace\test>java -jar target/benchmarks.jar
VM invoker: C:\Program Files\Java\jdk-11\bin\java.exe

VM options: <none>

Warmup: 3 iterations, 1 s each

Measurement: 5 iterations, 1 s each

Threads: 1 thread, will synchronize iterations

Benchmark mode: Average time, time/op

H OH O H H OHE OE HE O

Benchmark: org.sample.MyBenchmark.c

Run progress: 0.00% complete, ETA 00:00:16
Fork: 1 of 1

Warmup Iteration 1: 0.064 s/op

Warmup Iteration 2: 0.052 s/op

H OH OH OH H

Warmup Iteration 3: 1.127 s/op
Iteration 1: 0.053 s/op
Iteration 2: 0.052 s/op
Iteration 3: 0.053 s/op
Iteration 4: 0.057 s/op

5

Iteration : 0.088 s/op

Result: 0.061 *(99.9%) 0.060 s/op [Average]
Statistics: (min, avg, max) = (0.052, 0.061, 0.088), stdev = 0.016
Confidence interval (99.9%): [0.001, ©0.121]

VM invoker: C:\Program Files\Java\jdk-11\bin\java.exe
VM options: <none>

Warmup: 3 iterations, 1 s each

Measurement: 5 iterations, 1 s each

Threads: 1 thread, will synchronize iterations
Benchmark mode: Average time, time/op

H O OH OH O H OH H

Benchmark: org.sample.MyBenchmark.d

Run progress: 50.00% complete, ETA 00:00:11
Fork: 1 of 1

Warmup Iteration 1: 0.054 s/op

Warmup Iteration 2: 0.053 s/op

H OH OH OH H

Warmup Iteration 3: 0.051 s/op
Iteration 1: 0.096 s/op
Iteration 2: 0.054 s/op
Iteration 3: 0.065 s/op

4

Iteration : 0.050 s/op
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Iteration 5: 0.055 s/op

Result: 0.064 +(99.9%) 0.071 s/op [Average]
Statistics: (min, avg, max) = (0.050, 0.064, 0.096), stdev = 0.018
Confidence interval (99.9%): [-0.007, ©.135]

# Run complete. Total time: 00:00:22

Benchmark Mode Samples Score Score error Units
0.s.MyBenchmark.c avgt 5 0.061 0.060 s/op
0.s.MyBenchmark.d avgt 5 0.064 0.071 s/op

MERELF 2Ry

PR
1. BREIXT CPU RYfER

sleep IR
EIRBFIFA cpu KITERT , RELL while(true) 4R % cpu , IXEIRILASER yield 8% sleep RikH cpu AIERER
(LEMIER

while(true) {

try {
Thread.sleep(50);

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

}

o OJLAF wait B AT EXZISRUAIHER
o FENE , ERMEFEEMS , FEEEHENANEEERE , —RERTERTELHRE
o sleep IERTAFHURLSAIHS

wait SCIR
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synchronized (Si%d5R) {
while(FHRHE) {
try {
PRI . wait();
} catch(InterruptedException e) {
e.printStackTrace();

b
// do sth...
}
FHT=Ecl

lock.lock();

try {
while(FHRHE) {
try {
FHTE . await();
} catch (InterruptedException e) {
e.printStackTrace();
¥
}
// do sth...
} finally {

lock.unlock();
}

2. fREIIHZFFRI(ER
semaphore SCIf

e & Semaphore [Rift , FENIESIEHRE , IHEREIEEE , SERTEBRIITY , DACRESRSIS
LARHIE | FAENERFILAZE , MR IR (FIANEREL , 1BXItL Tomcat LimitLatch AYSEEL )

e F3 Semaphore SLEIEEERSH , XtL [Z=rTi&Ezl] TRYSEHL ( FBwait notify ) , MREFIATIEMEBAELT |
R NE RS A AR B E B R AR

@S1f4j(topic = "c.Pool")
class Pool {
/] 1. EEEHEAR/N

private final int poolSize;

/] 2. EENISEA

private Connection[] connections;

/1 3. ERIRESEAE 0 FRTWN, 1 FTREI
private AtomicIntegerArray states;

private Semaphore semaphore;
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/] 4. FSHETTIEIAN

public Pool(int poolSize) {
this.poolSize = poolSize;
/] T SRR
this.semaphore = new Semaphore(poolSize);
this.connections = new Connection[poolSize];
this.states = new AtomicIntegerArray(new int[poolSize]);
for (int i = @; 1 < poolSize; i++) {

connections[i] = new MockConnection("i&EE" + (i+1));

/] 5. ek
public Connection borrow() {// t1, t2, t3
// FRERFA]
try {
semaphore.acquire(); // IRBFAILIE , ELHERF
} catch (InterruptedException e) {
e.printStackTrace();
}
for (int i = @; i < poolSize; i++) {
/] IRENESiRIERE
if(states.get(i) == 0) {
if (states.compareAndSet(i, 0, 1)) {
log.debug("borrow {}", connections[i]);
return connections[i];

¥
/] AEHUTEIXE
return null;
}
/] 6. |FERERE
public void free(Connection conn) {
for (int i = @; i < poolSize; i++) {
if (connections[i] == conn) {
states.set(i, 0);
log.debug("free {}", conn);
semaphore.release();
break;

3. B RIEAPRE

guava I
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@RestController
public class TestController {

private RateLimiter limiter = RateLimiter.create(50);

@GetMapping("/test")
public String test() {

// limiter.acquire();
return "ok";
}
}
IRBIRRZA

ab -c 10 -t 10 http://localhost:8080/test

ER

This is ApacheBench, Version 2.3 <$Revision: 1843412 $>
Copyright 1996 Adam Twiss, Zeus Technology Ltd, http://www.zeustech.net/
Licensed to The Apache Software Foundation, http://www.apache.org/

Benchmarking localhost (be patient)
Completed 5000 requests

Completed 10000 requests

Completed 15000 requests

Completed 20000 requests

Finished 24706 requests

Server Software:

Server Hostname: localhost
Server Port: 8080

Document Path: /test

Document Length: 2 bytes
Concurrency Level: 10

Time taken for tests: 10.005 seconds
Complete requests: 24706

Failed requests: 0

Total transferred:
HTML transferred:
Requests per second:
Time per request:
Time per request:
Transfer rate:

Connection Times (ms)

3311006 bytes

49418 bytes

2469.42 [#/sec] (mean)

4.050 [ms] (mean)

0.405 [ms] (mean, across all concurrent requests)
323.19 [Kbytes/sec] received

min mean[+/-sd] median  max

Connect: 0

ABETT &P XA Sk G i e e I Ak — R

1.4 (%] 16
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Processing: %] 4 7.6 %] 323
Waiting: 0 3 6.9 %] 323
Total: 0 4 7.6 0 323

Percentage of the requests served within a certain time (ms)

50% 0

66% 2

75% 8

80% 8

90% 10

95% 16

98% 16

99% 16
100% 323 (longest request)

PR

This is ApacheBench, Version 2.3 <$Revision: 1843412 $>
Copyright 1996 Adam Twiss, Zeus Technology Ltd, http://www.zeustech.net/
Licensed to The Apache Software Foundation, http://www.apache.org/

Benchmarking localhost (be patient)
Finished 545 requests

Server Software:

Server Hostname:
Server Port:

Document Path:
Document Length:

Concurrency Level:
Time taken for tests:
Complete requests:
Failed requests:
Total transferred:
HTML transferred:
Requests per second:
Time per request:
Time per request:
Transfer rate:

Connection Times (ms)

localhost
8080

/test
2 bytes

10

10.007 seconds

545

0

73030 bytes

1090 bytes

54.46 [#/sec] (mean)

183.621 [ms] (mean)

18.362 [ms] (mean, across all concurrent requests)
7.13 [Kbytes/sec] received

min mean[+/-sd] median  max

Connect: 0 0 1.1 0 16
Processing: 0 179 57.0 199 211
Waiting: 0 178 57.6 198 211
Total: @ 179 56.9 199 211

Percentage of the requests served within a certain time (ms)

50% 199
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66% 200
75% 200
80% 200
90% 201
95% 201
98% 202
99% 203

100% 211 (longest request)

=125
1. EWMER

B FEFREEN BRI BE

Fln , B TR ER

interface Account {
/] IRERER
Integer getBalance();

/] BER
void withdraw(Integer amount);

/**
* TDERSEE 1000 NMEE , BN -10 JT AYRE
* WNERVIGARETN 10000 FBALEMHIERNSE o
*/
static void demo(Account account) {
List<Thread> ts = new ArraylList<>();
for (int i = 0; i < 1000; i++) {
ts.add(new Thread(() -> {
account.withdraw(10);
s
¥

long start = System.nanoTime();
ts.forEach(Thread: :start);
ts.forEach(t -> {
try {
t.join();
} catch (InterruptedException e) {
e.printStackTrace();

1)

long end = System.nanoTime();
System.out.println(account.getBalance()
+ " cost: " + (end-start)/1000 000 + " ms");
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FRE SRR

class AccountSync implements Account {
private Integer balance;

public AccountUnsafe(Integer balance) {
this.balance = balance;

@Override
public Integer getBalance() {
synchronized (this) {
return this.balance;

@Override
public void withdraw(Integer amount) {
synchronized (this) {
this.balance -= amount;

2. FMER

BI—TERUEE , BHLARER

2

class AccountCas implements Account {
private AtomicInteger balance;

public AccountCas(int balance) {
this.balance = new AtomicInteger(balance);

@Override
public Integer getBalance() {
return balance.get();

@Override
public void withdraw(Integer amount) {
while(true) {
/] IREURERRIERFE
int prev = balance.get();
/] BIESRIRER
int next = prev - amount;
/] BIEEN
if(balance.compareAndSet(prev, next)) {

break;
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1. EEEEFEER
XETEERTLAERREIEAMR |, thalLAERS LR R

1. join 3211 (@)

static int result = 0;

private static void testl() throws InterruptedException {
log.debug("FFHA");
Thread t1 = new Thread(() -> {
log.debug("FFR");
sleep(1);
log.debug("455E");
result = 10;

b "t
tl.start();
tl.join();
log.debug("&5RA:{}", result);
}
]

20:30:40.453 [main] c.TestJoin - FF4R

20:30:40.541 [Thread-0] c.TestJoin - FHf
20:30:41.543 [Thread-0] c.TestJoin - £5%R
20:30:41.551 [main] c.TestJoin - %58)f9:10

PR

o BESNPHETE  FEAERNSEENEE
o WRSHERETR , R AL

2. Future 32} ([FE¥)
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private static void test2() throws InterruptedException, ExecutionException {

log.debug("FHE");
FutureTask<Integer> result = new FutureTask<>(() -> {

log.debug("FFR");
sleep(1);
log.debug("455E");
return 10;

})s
new Thread(result, "t1").start();

log.debug("Z5ER9:{}", result.get());

}
e ]
10:11:57.880 c.TestSync [main] - FF&
10:11:57.942 c.TestSync [t1] - FHA
10:11:58.943 c.TestSync [t1] - &&
10:11:58.943 c.TestSync [main] - %55)/9:10
T

o ML T ER join ZRIAYERAR
o IS REGLAEBER

private static void test3() throws InterruptedException, ExecutionException {

ExecutorService service = Executors.newFixedThreadPool(1);
log.debug("FFER");
Future<Integer> result = service.submit(() -> {

log.debug("FHR");

sleep(1);

log.debug("£55K") ;

return 10;
})s
log.debug("Z5ER9:{}, result HYZEHL:{}", result.get(), result.getClass());
service.shutdown();

¥
i

10:17:40.090 c.TestSync [main] - FF4&

10:17:40.150 c.TestSync [pool-1-thread-1] - FFA

10:17:41.151 c.TestSync [pool-1-thread-1] - Z5%

10:17:41.151 c.TestSync [main] - #458/9:10, result AYZEHY:class java.util.concurrent.FutureTask
TN

o (AR main LAEEILE
o get IMARILABSRERLSEHS
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3. BEXZEM (RF)
TSR © (RIP MRS

4. CompletableFuture SEI ( 85 )

private static void test4() {
/] TR
ExecutorService computeService = Executors.newFixedThreadPool(1);
/] FEWEERAIEAR
ExecutorService resultService = Executors.newFixedThreadPool(1);
log.debug("FFEA");
CompletableFuture.supplyAsync(() -> {
log.debug("FHR");
sleep(1);
log.debug("£55K") ;
return 10;
}, computeService).thenAcceptAsync((result) -> {
log.debug("£5ER9:{}", result);
}, resultService);

¥
i
10:36:28.114 c.TestSync [main] - FFi&
10:36:28.164 c.TestSync [pool-1-thread-1] - FFA
10:36:29.165 c.TestSync [pool-1-thread-1] - Z5&R
10:36:29.165 c.TestSync [pool-2-thread-1] - 58 A:10
TN

o TLULERSRERLAEER  LInRREMEEERLERS
o LG ESEAREASRAISAED
o LUESAPL , MARUGIE AL

5. BlockingQueue &£} ( %)

private static void test6() {

ExecutorService consumer = Executors.newFixedThreadPool(1);
ExecutorService producer = Executors.newFixedThreadPool(1);
BlockingQueue<Integer> queue = new SynchronousQueue<>();
log.debug("FHA");
producer.submit(() -> {

log.debug("FFIR");

sleep(1);

log.debug("455E");

try {

queue.put(10);
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} catch (InterruptedException e) {
e.printStackTrace();

1)

consumer.submit(() -> {
try {
Integer result = queue.take();
log.debug ("8 A:{}", result);
} catch (InterruptedException e) {
e.printStackTrace();

1)

2. ARFGER
XA BRI R R SR
1. BEAELN

@S1f4j(topic = "c.FileReader")
public class FileReader {
public static void read(String filename) {
int idx = filename.lastIndexOf(File.separator);
String shortName = filename.substring(idx + 1);
try (FileInputStream in = new FileInputStream(filename)) {
long start = System.currentTimeMillis();
log.debug("read [{}] start ...", shortName);
byte[] buf = new byte[1024];
int n = -1;
do {
n = in.read(buf);
} while (n != -1);
long end = System.currentTimeMillis();
log.debug("read [{}] end ... cost: {} ms", shortName, end - start);
} catch (IOException e) {
e.printStackTrace();

IRBRZAERT | TiIERERRESH
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@S1f4j(topic = "c.Sync")
public class Sync {

public static void main(String[] args) {
String fullPath = "E:\\1.mp4";
FileReader.read(fullPath);
log.debug("do other things ...");

il

18:39:15 [main] c.FileReader - read [1.mp4] start ...
18:39:19 [main] c.FileReader - read [1.mp4] end ... cost: 4090 ms
18:39:19 [main] c.Sync - do other things ...

ERTEAEE , ERERNRLSH

private static void testl() {

new Thread(() -> FileReader.read(Constants.MP4_FULL_PATH)).start();
log.debug("do other things ...");

il

18:41:53 [main] c.Async - do other things ...
18:41:53 [Thread-0] c.FileReader - read [1.mp4] start ...
18:41:57 [Thread-0] c.FileReader - read [1.mp4] end ... cost: 4197 ms

2. ZefEithsCIn

private static void test2() {
ExecutorService service = Executors.newFixedThreadPool(1);
service.execute(() -> FileReader.read(Constants.MP4_FULL_PATH));
log.debug("do other things ...");
service.shutdown();

il

11:03:31.245 c.TestAsyc [main] - do other things ...
11:03:31.245 c.FileReader [pool-1-thread-1] - read [1.mp4] start ...
11:03:33.479 c.FileReader [pool-1-thread-1] - read [1.mp4] end ... cost: 2235 ms
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3. CompletableFuture I}

private static void test3() throws IOException {

CompletableFuture.runAsync(() -> FileReader.read(Constants.MP4_FULL_PATH));
log.debug("do other things ...");
System.in.read();

il

11:09:38.145 c.TestAsyc [main] - do other things ...
11:09:38.145 c.FileReader [ForkJoinPool.commonPool-worker-1] - read [l.mp4] start ...
11:09:40.514 c.FileReader [ForkJoinPool.commonPool-worker-1] - read [1.mp4] end ... cost: 2369 ms

e
1. REFEFHRE

B, BRETERESCENEERE

SeEER
° A B Ui
) R
2) ERAIRRE (x=1) ‘
3) BERERBNER (x-1)
4) FEHBUEENE (x=2) ‘
5) EEEIR—ERAEx-D) | ! !
B A B o
SRR
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B A ®F #uErE

1) BIHEUEFENE(x=2)
2) EFEF(x=1) ! 1!

3) BEER

4) EAEHER (x=2)
5) REEIRHLISEFTE (x=2

B A sz HUERE
HFE—FMER , BISEIALE A EDSUE AT EFEIRH TRIBRIEILY , s2F—REH

B A == HUERE

) EPEE , EEE -
2) RN (x=2)
3) B ‘
4) HEMERHNER (1)
5) EEEIE—ERIEE() |

B A == HUERE

XFMERAIEIULZRIEE /N, T facebook 18X

2. ESHE—HItEEE

(EREE LI — M a BRI R IR ET

class GenericCachedDao<T> {

// HashMap {EAEFIFEIERSE, FERF
HashMap<SqlPair, T> map = new HashMap<>();

ReentrantReadWriteLock lock = new ReentrantReadWriteLock();
GenericDao genericDao = new GenericDao();

public int update(String sql, Object... params) {
SqlPair key = new SqlPair(sql, params);

/1 TS, BAEHCEAEXIEFISEEFIEN
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lock.writeLock().lock();
try {
int rows = genericDao.update(sql, params);
map.clear();
return rows;
} finally {
lock.writeLock().unlock();

public T queryOne(Class<T> beanClass, String sql, Object... params) {

SqlPair key = new SqlPair(sql, params);
/] TMEHE, BHLEEEEAEREFEN
lock.readLock().lock();
try {

T value = map.get(key);

if (value != null) {

return value;

}
} finally {

lock.readLock().unlock();

/] IS8, BhLEEEEAEXS R AN E N
lock.writeLock().lock();
try {
/] get I LEEDBAIRES MEEHKN, AIRECEMEFER 7R
/] APEILESERHIERE, BIXEKIE
T value = map.get(key);
if (value == null) {
// WRRE, ENEEE
value = genericDao.queryOne(beanClass, sql, params);
map.put(key, value);
¥
return value;
} finally {
lock.writeLock().unlock();

/] Y79 key {RIEHEAAIER
class SqlPair {
private String sql;
private Object[] params;

public SqlPair(String sql, Object[] params) {

this.sql = sql;
this.params = params;

@Override
public boolean equals(Object o) {

if (this == o) {
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return true;

}

if (o == null || getClass() != o.getClass()) {
return false;

¥

SqlPair sqlPair = (SqlPair) o;

return sql.equals(sqlPair.sql) &&

Arrays.equals(params, sqlPair.params);

@Override
public int hashCode() {
int result = Objects.hash(sql);
result = 31 * result + Arrays.hashCode(params);

return result;

}
}
}
i 3
o VI ESCAIIAIRIEEMAINA | RIEEFMEIEEN—EY  BE TENRRREER
o EEEEEL , NREBRFILBINE | LA ESCEIMERER
o REEREFAE
o RBEEEBEFIH
o HIEGHH
o FRIEEZRE  BRIRSA—ItH
o BEFITANIEFER , IBETATE key ( FBIEEELDXEEHRLT key )
RYIBESEIL - A3 CAS KEHT
4N
=

1. Zf1 - RiATHER

private static <V> void demo(Supplier<Map<String, V>> supplier, BiConsumer<Map<String, V>,
List<String>> consumer) {
Map<String, V> counterMap = supplier.get();
List<Thread> ts = new ArrayList<>();
for (int 1 = 1; i <= 26; i++) {
int idx = i;
Thread thread = new Thread(() -> {
List<String> words = readFromFile(idx);
consumer.accept(counterMap, words);

s
ts.add(thread);

ts.forEach(t -> t.start());
ts.forEach(t -> {

try {
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t.join();
} catch (InterruptedException e) {
e.printStackTrace();

s

System.out.println(counterMap);

public static List<String> readFromFile(int i) {
ArrayList<String> words = new ArraylList<>();
try (BufferedReader in = new BufferedReader(new InputStreamReader(new FileInputStream("tmp/"
+ 1+ ".txt")))) {
while (true) {
String word = in.readlLine();
if (word == null) {
break;
}
words.add(word);
}
return words;
} catch (IOException e) {
throw new RuntimeException(e);

}
}
R
demo (
() -> new ConcurrentHashMap<String, LongAdder>(),
(map, words) -> {
for (String word : words) {
map.computeIfAbsent(word, (key) -> new LongAdder()).increment();
}
¥
)5
L2 :

Map<String, Integer> collect = IntStream.range(1l, 27).parallel()
.mapToObj(idx -> readFromFile(idx))
.flatMap(list -> list.stream())
.collect(Collectors.groupingBy(Function.identity(), Collectors.summingInt(w -> 1)));

2. 450 - 3<F0

class AddTask3 extends RecursiveTask<Integer> {

int begin;

int end;
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public AddTask3(int begin, int end) {
this.begin = begin;
this.end = end;

@Override
public String toString() {

return "{" + begin + "," + end + '}';

@Override
protected Integer compute() {
// 5, 5
if (begin == end) {
log.debug("join() {}", begin);
return begin;
}
// 4, 5
if (end - begin == 1) {
log.debug("join() {} + {} = {}", begin, end, end + begin);
return end + begin;

// 15
int mid = (end + begin) / 2; // 3

AddTask3 t1
t1.fork();
AddTask3 t2
t2.fork();
log.debug("fork() {} + {} = ?", t1, t2);

new AddTask3(begin, mid); // 1,3

new AddTask3(mid + 1, end); // 4,5

int result = tl1.join() + t2.join();
log.debug("join() {} + {} = {}", t1, t2, result);
return result;

SRISIRANLS ForkjoinPool SkH4T

public static void main(String[] args) {
ForkJoinPool pool = new ForkJoinPool(4);
System.out.println(pool.invoke(new AddTask3(1, 10)));
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1}
O w

[ForkJoinPool-1-worker-0] - join() 1 + 2
[ForkJoinPool-1-worker-3] - join() 4 + 5
[ForkJoinPool-1-worker-0] - join() 3
[ForkJoinPool-1-worker-1] - fork() {1,3} + {4,5}
[ForkJoinPool-1-worker-2] - fork() {1,2} + {3,3}
[ForkJoinPool-1-worker-2] - join() {1,2} + {3,3} =
[ForkJoinPool-1-worker-1] - join() {1,3} + {4,5}
15

HE

=0 - Bk
fi#i&1 : join

| 1} I
[e))

15

Thread t1 = new Thread(() -> {
log.debug("ifEIKTE") 5
sleep(1);
log.debug("IFEFFK");
sleep(15);

Y, "BE");

Thread t2 = new Thread(() -> {
log.debug("{ESRTE");

sleep(1);
log.debug("FEARM") ;
sleep(2);
log.debug("EHxM");
sleep(1);
try {

t1.join();

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

}
log.debug("i8ZE");
Y, "INE");

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

il

.TestMakeTea - &
.TestMakeTea - /KT
.TestMakeTea - EZIR
.TestMakeTea - JEFF7K
.TestMakeTea - EFRM

.TestMakeTea - &

19:19:37.547 [/NE]
19:19:37.547 [EFE]
19:19:38.552 [/©\E]
19:19:38.552 [EFE]
19:19:40.553 [/N\E]
19:19:53.553 [/©\E]

(o o NN o N o N o NN g

fRIA1 HIGRRE
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o FERMRIRNESFEERVKRAT  NEER , IRRERELNEETFNENRHERT , EEER
e ? RS FREIE N T RE

o FHMANMEREEIRZHITEN  MREBENETTKERG/NEBR , SEIVNEBZEMRGEEBHR
We

fi#i%2 : wait/notify

class S2 {
static String kettle = "&7K";
static String tea = null;
static final Object lock = new Object();
static boolean maked = false;

public static void makeTea() {
new Thread(() -> {
log.debug("EKIE") ;
sleep(1);
log.debug("}EFFK");
sleep(5);
synchronized (lock) {
kettle = "FF/K";
lock.notifyAll();
while (tea == null) {
try {
lock.wait();
} catch (InterruptedException e) {
e.printStackTrace();

by

if (!maked) {
log.debug("E({})B({})", kettle, tea);
maked = true;

}
}, "EBE").start();

new Thread(() -> {
log.debug("i%FTE");
sleep(1);
log.debug("iFEHRM") ;
sleep(2);
log.debug("EXRM");
sleep(1);
synchronized (lock) {
tea = "HR";
lock.notifyAll();
while (kettle.equals("i27K")) {
try {
lock.wait();
} catch (InterruptedException e) {

e.printStackTrace();
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¥

}

if (!maked) {
log.debug("E({})iB({})", kettle, tea);
maked = true;

}
}
}, "/NE").start();
}
}
i
20:04:48.179 c.S2 [/NE] - #Hw=
20:04:48.179 c.S2 [EFE] - ks
20:04:49.185 c.S2 [EFE] - IEFK
20:04:49.185 c.S2 [/NE] - %EEH
20:04:51.185 c.S2 [/NE] - EFt
20:04:54.185 c.S2 [EE] - E(FFK)BEER)

R IR TIEE MIEE , REEEAVNERBEESE , MtRRSSENES | BRAEZARM
&S : B=EIE

class S3 {
static String kettle = "} &7K";
static String tea = null;
static final Object lock = new Object();

public static void makeTea() {
new Thread(() -> {
log.debug("EIKEE") 5
sleep(1);
log.debug("}EFFK");
sleep(5);
synchronized (lock) {
kettle = "FF7K";
lock.notifyAll();
}
}, "TBEE").start();

new Thread(() -> {
log.debug("JERIE") ;
sleep(1);
log.debug("JEHRI");
sleep(2);
log.debug("EHRM");
sleep(1);
synchronized (lock) {
tea = "TEFR";
lock.notifyAll();
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¥, "/NE").start();

new Thread(() -> {
synchronized (lock) {
while (kettle.equals("/&7K") || tea == null) {
try {
lock.wait();
} catch (InterruptedException e) {
e.printStackTrace();

}
b
log.debug("E({})iB({})", kettle, tea);
}
Y, "FEERA").start();
}
b
Hi
20:13:18.202 c.S3 [/NE] - HEE
20:13:18.202 c.S3 [EE] - ¥kFE
20:13:19.206 ¢.S3 [/NE] - PR
20:13:19.206 c.S3 [EE] - IEFK
20:13:21.206 c.S3 [/NE] - ERM
20:13:24.207 c.S3 [EXRA] - EFFK)BHER)
iy
ER
F—] hH=
1. EHIIT

WMALEEREPY 18:00:00 EATHIIFES ?

/] SRSHRFIRSIE
LocalDateTime now = LocalDateTime.now();
// IREXAFEIY 18:00:00.000
LocalDateTime thursday =
now.with(DayOfWeek.THURSDAY) .withHour(18).withMinute(@).withSecond(@).withNano(0);
// WMRLBAESZET ARFPY 18:00:00.000 , BPAKT/EPY 18:00:00.000
if(now.compareTo(thursday) >= 0) {
thursday = thursday.plusWeeks(1);

// IEREZE |, BIZERTHATRTIE

long initialDelay = Duration.between(now, thursday).toMillis();
// HEEFREE , B 1 FEERE

long onelWeek = 7 * 24 * 3600 * 1000;

ScheduledExecutorService executor = Executors.newScheduledThreadPool(2);
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System.out.println("FFARTE : " + new Date());

executor.scheduleAtFixedRate(() -> {
System.out.println("HfTEHE : " + new Date());

}, initialDelay, oneWeek, TimeUnit.MILLISECONDS);
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