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object ExampleBlockingScala extends App {
// i BHRESEZX TR 10T ESIENEIE N PRIT

implicit val ec =

//BIZ1007H &1ES, BTMESEMHEEST
(1 to 100).map(i => {
println(s"Calling blocking Future: ${i}")
Future {
Thread.sleep(5000) //FHZES5F>, =L/ 0PEZE
println(s"Blocking future finished ${il}")
¥
1)

/Uﬁ%%?ﬁ#ﬁﬁ%,ﬁﬁﬁ&ﬁkébﬁ@%@ﬁﬁ?&%ﬁ&ﬁﬂ%@ﬁmﬁ
Future
(1 to 100).map(i => println(s"another a future,print: ${i}"))

ExecutionContext.fromExecutorService(Executors.newFixedThreadPool(10))

+
BIR -~
println(">>> Press ENTER to exit <<<") @ Attach Listener
O Finalizer

StdIn.readLine()

D . .
ec.shutdown ( ) JM)? server connection timeout 25
} main

Monitor Ctrl-Break

pool-1-thread-1
pool-1-thread-10
pool-1-thread-2
pool-1-thread-3
pool-1-thread-4
pool-1-thread-5
pool-1-thread-6
pool-1-thread-7
pool-1-thread-8
pool-1-thread-9
O Reference Handler
RMI Scheduler(0)
RMI TCP Accept-0

[F DAL TOD CAaninAa~+ianl1Y 10D 1£0 N
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[o] /3 3t 5iR

userService.getFavorites(userId, new Callback<List<String>>() { o
public void onSuccess(List<String> list) { e

if (list.isEmpty()) {
suggestionService.getSuggestions (new Callback<List<Favorite>>() {
public void onSuccess(List<Favorite> list) {

UiUtils.submitOnUiThread(() -> {
list.stream()

.1limit(5)
.forEach(uiList: :show); e

})i
}

public void onError(Throwable error) ({ o
UiUtils.errorPopup(error) ;

}
} ;i;e {
list.stream() G
.limit(5)
.forEach(favid -> favoriteService.getDetails(favId, e
new Callback<Favorite>() {

public void onSuccess(Favorite details) {
UiUtils.submitOnUiThread(() -> uiList.show(details));

}

public void onError (Throwable error) {
UiUtils.errorPopup(error);

}
}
));
}
}

public void onError(Throwable error) {
UiUtils.errorPopup(error);

}
})i
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HEESAEN

EventEmitters Events @ Event Handlers
Q_)/ // // /EventLoop__y{ }

NS




IT2NMi7

5, callback

require('fs');

1 const fs

2
,-fs.readFile('readme.txt', 'utf-8', (err, data) => {

4 [/ BERER S, XTREBRFT R

= if(err) {

6 console.error(err);
E } else {

S console.log(data);
9 }

10 15

iy
D}

11 //L %EEULJ, f’?\'ﬁl 7J-A$'J|__|jz¢

1, console.log('end.");




{51 FJavaScriptZL I (Promise)

12 //REUR[EIPromiseXI R

13-const calculate = function(start, end) {

145 return new Promise(function(resolve) {

15 process.nextTick(function() {

16 [/ RUAFTES

17 let result = 0;

185 for(let i = start; i <= end; i++) {

19 result = result + 1i;

26 };

21 resolve(result); //IEFTIESHEREEL F—THT
) })s

- 1y ’ )5 const target - 10000000; //3K1-targetHJil
- ;

- 26

o4 1

27 /BB HRITZMES, Al (then) WEMBESITESER (results)
,g-Promise.all([calculate(1l, target / 2), calculate(target / 2 + 1, target)]).then(function(results) {

29 let sum = 0;

20" for(let result of results) {
31 sum = sum + result;
o)

console.log(sum); //SERER
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{51 FJavaScript3£ I (Generator)
15 //REGREIPromisedf &
1g-const calculate = function(start, end) {
17E return new Promise(function(resolve) {
18- process.nextTick(function() {
19 /1 T&RAFHESS
0 let result = 9;
21E for(let i = start; 1 <= end; i++) {
99 result = result + 1i;
vk }s
24 resolve(result); //IBFTESHNEREELT—THT
“ }).})’ )8 const target = 10000000; //K1-targethI#l
i“ }; 29
30 //TENXGenerator
;1-const gen = function*() {
32 const resultl = yield calculate(1l, target / 2);
33 const result2 = yield calculate(target / 2 + 1, target);
34 return resultl + result2;
35}
_J[:]
37 const resultPromise = co(gen);//{EHcolE,EE: const co = require('co")
5o resultPromise.then(results => console.log(results));
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aScriptsLiI) (async/await)

13
14

15-
16"

-
o0 ~J

3 ‘&S L~
F_" - L

N

™ ™ N N ™ ™ =
LJ

J ! J_:. J

O

/ /RREGRBIPromisedt &

-const calculate = function(start, end) {

return new Promise(function(resolve)
process.nextTick(function() {
1SS
let result = 0;
for(let i
result

start; 1 <= end,;

result + 1i;

¥

resolve(result); //IEFTESHNEREIERLE F—THT

{

i++) {

});
});

)6 const target = 10000000; //3K1-targetHIFl

R
|

28 //{EFasync. await, ILEFEHcoE
so-const aggregateResult = async function() {

N

const resultl await calculate(l, target / 2);

30
await calculate(target / 2 + 1, target);

const result2

a1 return resultl + result2;

.- aggregateResult().then(results => console.log(results));

> )
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ZitzE, FIRAZ%

1 const cluster = require(’cluster’);

, const http = require('http');

“

J

, const numCPUs = require('os').cpus().length;

g-1f(cluster.isMaster) {

L
-

b

console.log( Master ${process.pid} is running’);

// E#HFEFork HEZ TR
for(let i = @; i < numCPUs; i++) {

e
. cluster.fork();

9 }

10 //BLEHEZEEREN, KRGS

115 cluster.on('exit', (worker, code, signal) => {

15 console.log( worker ${worker.process.pid} died’);
13 )

14-} else {

15 /] BN ITEHRRE AHRZTCPER:

16 /] FERXMIFRT, ER—THTTPARSS2S

19 http.createServer((req, res) => {

13 res.writeHead(200);

19 res.end('hello world\n');

20 }).1listen(8000);

11 console.log( Worker ${process.pid} started’);

i

taoxuefeideMacBook-Pro-3:nodejs taoxuefei$ node mycluster.js
Master 1273 1s running

Worker 1274 started

Worker 1275 started

Worker 1277 started

Worker 1276 started

v/}

if?
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goroutine

func main() {
listener, err := net.Listen("tcp", "localhost:8000")

if err !'= nil {
log.Fatal(err)
¥
for {
conn, err := listener.Accept()
if err '= nil {
log.Print(err)
continue
¥

go handleConn(conn)

}

func handleConn(c net.Conn) {
defer c.Close()

for {
_, err := io.WriteString(c, time.Now().Format("15:04:05\n"))
if err !'= nil {
return
+

time.Sleep(1l x time.Second)

'S | ITzm

lll.
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gorutinefEiZ38L 23 1T

e Goiz{THd(runtime), EECHY
THEz3

« O] BAF—"~goroutine o Ecza—
TNOSLEIEFFEHNTT, HFIE
EEREMAS 0S&EIizXEX,

gorutine

ZEEAMEZE GOMAXPROCS

OS%FE, SetMaxThreads
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calculate calculate calculate

ZIgES HFE2 HIg3 F i

result result -
\ \ \’esult wait / Byst e

1B (channel)




.1_____

Nt T2

EEETEXY

{5l FGo3Lif

const (
target = 10000000 //B#x, KI1I-TARGETHIA]
10 threshold = 1000000 //#|MiESHEEZDBEAESNEIE
11 )
|
13 func calculate(waitFinished *sync.WaitGroup, channel chan<- int64, start int64, end int64) {
14 defer waitFinished.Done()
15 result := int64(0);
16 if end-start <= threshold {
17 // B BPITEES, #HITITE
18 for i := start; i <= end; i++ {
19 result += 1
20 ¥
21 channel <- result //¥itEERMEEEF
22 } else {
23 /| REDREFES
24 middle := start + ((end - start) / 2)
25 waitFinished.Add(2)
26 @ go calculate(waitFinished, channel, start, middle)
27 @ go calculate(waitFinished, channel, middle+1, end)
28 }
29 }

31 »  func main() {

waitFinished := &sync.WaitGroup{}
channel := make(chan int64, 1000)
waitFinished.Add (1)

: go calculate(waitFinished, channel, 1, target) //SIEWHiE (EEFSH)
waitFinished.Wait() //ZFEFMEES%ER
: close(channel)

38 sum := int64(0)

// MBERERFESHITEERHFCEH T

40 for result := range channel {

41 sum += result

42 ¥

43 fmt.Println(sum)

44 +

) =

N

)
)

)
=

W W
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BliEFTESMEXAED

import scala.concurrent.ExecutionContext.Implicits.global
import scala.concurrent.Future

import scala.io.StdIn

import scala.util.Random

object ExampleSimpleFuture extends App {

// BliE— *ﬁﬁf_“

val futurel = Future {
//ﬁ%%@%ﬁﬂ??zﬁL_
Thread.sleep(Random. nextInt(l@@@))
"Result for Futurel"//{EFSHITER

}

//BIES—TFRITES

val future2 Future {
Thread.sleep(Random. nextInt(1000))
"Result for Future2"//{EFEZHITHER

}

/ /RPN ERSESHNER, TRUEFTN
futurel foreach println
future2 foreach println

println(">>> Press ENTER to exit <<<")
StdIn.readLine()

UL | T Zxin
=4

mmmmmmm



AU IS ZIEERLIENE X AET

import
import
import
import

object

}

}

[/ B_TF

/ /L3R5

scala.
scala.
scala.
scala.

concurrent.ExecutionContext.Implicits.global
concurrent.Future

10.S5tdIn

util.Random

ExampleFutureMap extends App {

H1ESS, WIEBF—TFRTESHNER

val future2 = futurel map { x =>
[/ RINFTES AT
Thread.sleep(Random.nextInt(1000))
X. length //1ESHITER

S I EAESHNER (L) , hEFR
future2 foreach println

[/ B—TFHTES

val futurel = Future A
[/ RN FTESRAAT
Thread.sleep(Random.nextInt(1000))
"Hello" + "World" //EFSHITER

iN

\fr

println(">>> Press ENTER to exit <<<")
StdIn.readLine()




{5l FScalasCI)

10 » object ExampleScala extends App {

11 // i BHRESEXTHE 10T EIZNEIE NPT

12 implicit val ec = ExecutionContext.fromeExecutorService(Executors.newWorkStealingPool(10))
13

14 val target = 10000000 //B#%r, XKI1I-TARGETHEIAL

15 val threshold = 1000000 //S1"FESHNXEE

| 16 val times = target / threshold //DEERNI10FTMESS

1/

18 //{ERFuturetliZ10 754 F1E55

19 val futures = for (i1 <- 1 to times) yield Future {

20 val start = threshold.asInstanceOf[Long] * (i - 1) + 1

21 val end = threshold x 1

22 [/ BIPUFESZHIT, R ZFERT scalafIBFRI B EXRRNCE—TENITE
23 (start to end).sum

24 ¥

| 25

26 //RBI10 N FEFESHNER, FRXEERMreduce kMRlE, TEEREEFuture
27 val results = Future.reducelLeft(futures)(_ + )

1 28

29 //BFutureMEGERITENIER, FEX—THEFTRIT

' 30 results foreach println

31

[ 32 println(">>> Press ENTER to exit <<<")

33 StdIn.readLine()




SFtE: Java8 CompletableFutureSLIj

public class ExampleCompletableFuture {
private static final long THRESHOLD = 1 _000_000;

public static void main(String[] args) {

[/ RHLLONF{ESS
Stream<Integer> tasks = Stream.of(@, 1, 2, 3, 4, 5, 6, 7, 8, 9);
//ERIONFEFESS
List<CompletableFuture<Long>> futureList = tasks.map(i —> {
return CompletableFuture.supplyAsync(() —> {
[/ &NFT FESHIT
return LongStream.range(i x THRESHOLD, (i + 1) *x THRESHOLD + 1).sum();
1) ;
}).collect(Collectors.toList());

/ /¥R EER

CompletableFuture<Long>[] combinationArray = futureList.toArray(new CompletableFuture[futureList.size()]);

// BIBESHBRL FESABCompletableFuture
CompletableFuture<Void> allDone = CompletableFuture.allOf((combinationArray));

//FhERTFESTHREEMINE, KGR, £5IFER
CompletableFuture<List<Long>> results = allDone.thenApply(v —> {

return futurelList.stream().map(CompletableFuture::join).collect(Collectors.toList());
});

//ILERFESHITES R, BHREER
System.out.println(results.join().stream().mapToLong(i —> 1i).sum());
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mailbox

Actor A

AKKAD V1T B IESS

mailbox

Actor B
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CalculateActor

result

request
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{5l FAKKASEIQ

object CalculateActor {
def props: Props = Props[CalculateActor]
final case class Task(start: Long, end: Long)
final case class Result(result: Long)

}

// X TMActorfasZRMEITTEES
class CalculateActor extends Actor with ActorLogging {
import CalculateActor._

def receive = {
case Task(start, end) =>
log.info(s"start:$start ; end: $end")
sender() ! Result((start to end).sum) //lbAbEEEELITE(TS
+
¥

object AggregateActor {
def props(times: Int): Props = Props(new AggregateActor(times))
+

// X MctorfamLR" iTEActor" &Rt EER
class AggregateActor(tlmes Int) extends Actor with ActorLogging {
import CalculateActor._

val results = ListBuffer([Long] ()

def receive = {
case Result(result) =>
results.+=(result)
if (results.size == times) {
log.info(s"result:${results.sum}")

}

aV//lh 7

Q | mam




{51 FAKKASL I (£E)

46 » object ExampleAkka extends App {

47

48 import CalculateActor._

49

50 val system: ActorSystem = ActorSystem("ExampleAkka")

51 try {

52 val target = 10000000 //H#%r, KI-TARGETHIAL

53 val threshold = 1000000 //E1"FESHXEER

54 val times = target / threshold //%fEI10F TS

55

56 // X TActoraZIE"1T8Actor" (CalculateActor) NER, ARZILEHE
57 val aggregateActor: ActorRef = system

58 .actor0f(AggregateActor.props(times), "aggregateActor")

59

60 // XN EHBActorr] DUSESIEELTEINIO N FActorH K48 (CalculateActor)
61 val routerActor: ActorRef = system

62 .actor0f(RoundRobinPool(10).props(Props[CalculateActor]), "router")
63

64 //BEBHActor & H10MTEES

65 (1 to times).foreach(i => {

66 routerActor.tell(Task(threshold % (i - 1) + 1, threshold x i), aggregateActor)
67 1)

638

69 println(">>> Press ENTER to exit <<<")

70 StdIn.readLine()

71 } finally {

72 system.terminate()

/3 }

/4 }
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Java?7 fork/join 7 &&= (0]

maplolnt maplolnt maplolnt maplolnt

Fork

N
NV

sum sum

N

sum



| nusD 3 E
2 | mzami;

5| Ffork/joinSCIN

class CalculateTask extends RecursiveTask<Long> {
private static final long THRESHOLD = 1_000_000;//¥ 2B EES B EFSNEE
private long start,end;

public CalculateTask(long start, long end) {
this.start = start;
this.end = end;

}

@Override
o protected Long compute() {
long sum = 0;
if (end - start <= THRESHOLD) {
for (long i = start; i <= end; i++) {

sum += 1i;
¥
} else {
// fork®E/\WF1ES5

long middle = (start + end) / 2;
CalculateTask leftTask = new CalculateTask(start, middle);

CalculateTask rightTask = new CalculateTask(middle + 1, end);
leftTask.fork();

rightTask.fork(); ‘1 b public class ExampleForkJoin {
private static final long TARGET = 10_000_000;//X1-TARGETHIF]
//ILRFESHITREER

long leftResult = leftTask.join(); 14 » public static void main(String[] args) {

long rightResult = rightTask.join(); |45 // Bl forkjoins&igit

sum = leftResult + rightResult; ForkJoinPool forkJoinPool = (ForkJoinPool) Executors.newWorkStealingPool(10);
CalculateTask task = new CalculateTask(1l, TARGET);//BliEFitEFS

| Future<Long> result = forkJoinPool.submit(task);//{EHE3ZEFEH

y try {

}

return sum;

System.out.println(result.get());//3RENER, @B, MitHE
} catch (InterruptedException e) {

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

e.printStackTrace();
¥
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{5l +Java8 CompletableFuturesLij

public class ExampleCompletableFuture {
private static final long THRESHOLD = 1 _000_000;

public static void main(String[] args) {

[/ RHLLONF{ESS
Stream<Integer> tasks = Stream.of(@, 1, 2, 3, 4, 5, 6, 7, 8, 9);
//ERIONFEFESS
List<CompletableFuture<Long>> futureList = tasks.map(i —> {
return CompletableFuture.supplyAsync(() —> {
[/ &NFT FESHIT
return LongStream.range(i x THRESHOLD, (i + 1) *x THRESHOLD + 1).sum();
1) ;
}).collect(Collectors.toList());

/ /¥R EER

CompletableFuture<Long>[] combinationArray = futureList.toArray(new CompletableFuture[futureList.size()]);

// BIBESHBRL FESABCompletableFuture
CompletableFuture<Void> allDone = CompletableFuture.allOf((combinationArray));

//FhERTFESTHREEMINE, KGR, £5IFER
CompletableFuture<List<Long>> results = allDone.thenApply(v —> {

return futurelList.stream().map(CompletableFuture::join).collect(Collectors.toList());
});

//ILERFESHITES R, BHREER
System.out.println(results.join().stream().mapToLong(i —> 1i).sum());
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 Reactive Programming,
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Publisher

——p Processorl

Processor2 —— Subscriber

Request N data items

+-—————  Subscription

Push stream of N data items

—_—_—_



2O 7E X

public final class Flow {

private Flow() {}

@FunctionalInterface
public static interface Publisher<T> {

public void subscribe(Subscriber<? super T> subscriber);
s

public static interface Subscriber<T> {
public void onSubscribe(Subscription subscription);
public void onNext (T item);
public void onError(Throwable throwable);
public void onComplete();

}

public static interface Subscription {
public void request(long n);
public void cancel();

}

public static interface Processor<T,R> extends Subscriber<T>, Publisher<R> {

}

“-—
| NJSD |
| ke
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Reactor

o M NEARMLZ: Flux ] Mono,
Flux: 818 0 ] N M =mTF5,
Mono: B2 08k& 1 T IoE=NFTFI,
BHED IEEHNE E%E’J/%U\ FIERINE BRI DIEIVE R,
fRERT (Operator) @ X3 EcZERBIIRIE,
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Bll32F Lux
(ZUERIESL)

AE10MMTEES

Schedulers.parallel()

mapiE{E

BIT10MITEES

Schedulers.elastic()

. 1] [5]
reduceifff |=———pi
(CHZHEIE)
ITTRGERILEKA] BIFALR AT
i >
re;i'uce{;‘(‘ , )Ly }
Schedulers.single() Schedulers.single()
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pl Bl

NJSD ‘ ‘
’h:xﬁi "1’1;’tjnnv
W

N NN NV NV IN NN

import
import

import
import

public

reactor.core.publisher.Flux;
reactor.core.scheduler.Schedulers:

java.10.I0Exception;
java.util.stream.LongStream;

class ExampleReactor {

private static final long TARGET = 10_000_000;//X1-TARGETHEIF]I
private static final long THRESHOLD = 1_000_000;

public static void main(String[] args) throws IOException {
Flux.<Integer>create(sink —> {
//BIEFlux, FFEEIERY, RIURHI0OTMES
for (int i = 0; 1 < 10; i++) {

sink.next(1i);// & HEIE
}

sink.complete();//EHEFRES
})
.subscribeOn(Schedulers.parallel())//{8E & HECEERNAEZE
.publishOn(Schedulers.elastic())//VlikbEEoperator{EAEEzE
.map(task —> {
/ /B FES AT

return LongStream.range(task *x THRESHOLD, (task + 1) x THRESHOLD + 1).sum();

})
.publishOn(Schedulers.single())//tUikbESoperator{EFAEEz:
.reduce((x, y) —> x + y)//SEERMreduceiz i
.subscribe(System.out::println);//1THEGE, EEHRIT, TTHRZE{TATMAERE
System.out.println(">>> Press ENTER to exit <<<");
System.in.read();

if?
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Go SHLKEE, BEILFTREEE
Scala (1) EiaNRETRIE
(2) AKKA: oVt HEEZR
(1) fork/join
Java (2) CompletableFuture
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