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Safe Harbor Statement

The following is intended to outline our general product direction. It
is intended for information purposes only, and may not be
incorporated into any contract. It is not a commitment to deliver any
material, code, or functionality, and should not be relied upon in
making purchasing decisions. The development, release, and timing
of any features or functionality described for Oracle's products
remains at the sole discretion of Oracle.
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NMapannennam B Java: Victopus

* Threads

— Monitors
— Locks and other primitives

* Executors
— Runnable<T>, Callable<T> — lambdas

* Future<T>

* ForkJoinPool

* stream.parallel()

* Explicit — implicit
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NMapannennam B Java: Future<T>

ObépTka anst pesynbraTa, AOCTYMHOro B byayLiem
[TonydeHune 3HadeHUst TpebyeT NMPOBEPKN UCKIIOYEHNT
— ExecutionException cogepxut ncxogtoe unchecked nckntouenue

lcnonHsieTcsi B KaKOM-TO MOTOKE 1 BJAOKMPYET KaKOR-TO
(apyroit) noTok

Mo>xHo MPOBEPUTL, AOCTYNHO JIN Y>KE€ 3HAYEHUNE

MO>XHO OTMEHUTb Bbl4YUCIEHNE

Future f
result =

= executor.submit (() -> ...);
f.get();
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CnoxHocTtu: ObpaboTka owmnbok

try {
try {
return parse(fileObject, content.get ());
} catch (ExecutionException e) {
unfold(e);
¥
} catch (IOException e) {
log.error (e, fileObject);
} catch (InterruptedException e) {
throw new RuntimeException(e);

}
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CnoxxHoctu: ObpaboTka owmnbok

private static void unfold(ExecutionException e) throws IOException,

InterruptedException {

Throwable cause = e.getCause ();

if (cause instanceof ExecutionException)
unfold ((ExecutionException) cause);

if (cause instanceof IOException)
throw (IOException) cause;

if (cause instanceof InterruptedException)
throw (InterruptedException) cause;

if (cause instanceof Error)
throw (Error) cause;

if (cause instanceof RuntimeException)
throw (RuntimeException) cause;

throw new RuntimeException(e);
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CnoxHocTtu: [aBaiite gobaBnm obpabotHmnku!

readFileAsync (file,
content -> System.out.println(content);
ex -> ex.printStackTrace();

)
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CnoxHocTtu: [aBaiite gobaBnm obpabotHmnku!

readFileAsync (file,
content -> System.out.println(content);
ex -> ex.printStackTrace();

)

* JMobpo noxanosatb crogal
http://callbackhell.com/

readFileAsync (file,
content -> processContentAsync (content,
¢ -> System.out.println(c),
e -> e.printStackTrace ()
)

ex -> ex.printStackTrace();
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CompletableFuture: Bopemcsi c Bno>xeHHOCTbIO

CompletableFuture.supplyAsync (() -> readFile(file))
.thenComposeAsync (content -> processContent (content))
.whenComplete ((result, ex) -> {

if (ex == null) {
System.out.println(result);
} else {

ex.printStackTrace () ;
}
b
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CompletableFuture: Komnosunuyus

* Method chaining

— Het 6rokupytowux BbI30BOB
— 3Hakomo u ygobHo (builders, mocks, streams)

* PaboTtaem ¢ Heckonbkumnu CF
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Y10 3a knacc: CompletableFuture<T>

* Core library class since Java SE 8

* implements Future<T>
* implements CompletionStage<T >
— DNIEMEHT KOMMO3ULUN
— Bbiuncnenune dyHkumm
— (CBs3b Yepes pe3ynbTaThl
— MeTtogpl npeobpasosaHuii
— toCompletableFuture()
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MeToabi: Co3pganune

* CompletableFuture()

— boolean complete(T value), ycnewHo Tonbko anst ogHOro noToka
* static <U> CompletableFuture<U> completedFuture(U value)

* static <U> CompletableFuture<U>
supplyAsync(Supplier<U> supplier|, Executor executor])

* static CompletableFuture<Void>
runAsync(Runnable runnable[, Executor executor])

* ForkJoinPool.commonPool() no ymondatunto
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MeTtopabl: Co3paHue

CompletableFuture<Long> cfl = CompletableFuture.supplyAsync(() -> 42L);
CompletableFuture<Long> start = CompletableFuture.completedFuture (42L);
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MeTtogbi: *OTcrynneHne
YnpouwéHHasa 3anucb generics

* Function<? super T,? extends U>
— Function<T,U>

* Consumer<? super T> — Consumer<T>
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MeTtoabi: TpaHcdopmayunn

* <U> CompletableFuture<U> thenApply(Function<T,U> fn)
— Het "Async"— npogosixaem B TOM >e NoToke

* <U> CompletableFuture<U>
thenApplyAsync(Function<T,U> fn [, Executor executor])
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MeTtoabl: Tpancdopmauunn (map)

CompletableFuture<Long> cf2 = CompletableFuture
.supplyAsync (() -> 42L)
.thenApply(rl -> rl1 + 2015);
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MeTopabi: oanucka

* CompletableFuture<Void> thenAccept(Consumer<T> block);
* CompletableFuture<Void> thenRun(Runnable action);
* Async versions

CompletableFuture<Void> cf3 = CompletableFuture
.supplyAsync (() -> 42L)

.thenApply(rl -> r1 + 2015)

.thenAccept (System.out::println);
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MeTogbl: ObpaboTka ownbok

* CompletableFuture<T>
exceptionally(Function< Throwable, T> fn)

* CompletableFuture<U>
handle(BiFunction<T, Throwable, U> fn)

* Owunbka npobpackiBaeTcs Mo Lenovkam

CompletableFuture.supplyAsync (() -> readFile(file))
.thenComposeAsync (content -> processContent (content))
.thenAccept (System.out::println)

.exceptionally (Throwable::printStackTrace);
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MeTtoabl: Kombunauyunsa (reduce)

* <U,V> CompletableFuture<V> thenCombine
(CompletionStage<U> other, BiFunction<T,U,V> fn)
CompletableFuture<Long> cf2 = CompletableFuture

.supplyAsync (() -> 42L)
.thenCombine (CompletableFuture.supplyAsync (() -> 2015), Math::min);
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MeTtoabl: nsa Habopa

* CompletableFuture<Object>
anyOf(CompletableFuture<?>... cfs)

* CompletableFuture<Void>
allOf(CompletableFuture<?>... cfs)
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MeTtoabl: Komnosunuus (flatMap)

* CompletableFuture<U>
thenCompose(Function<T,CompletableFuture<U>> fn)

CompletableFuture<Long> cff = CompletableFuture
.supplyAsync (() -> 42L)
.thenCompose (x -> CompletableFuture.supplyAsync(() -> x + 2015));

CompletableFuture<CompletableFuture <Long>> cff = CompletableFuture
.supplyAsync (() -> 42L)
.thenApply(x -> CompletableFuture.supplyAsync(() -> x + 2015));
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MeTtopabl: Get

* T get() throws InterruptedException, ExecutionException

* T get(long timeout, TimeUnit unit) throws
InterruptedException, ExecutionException, TimeoutException

* T getNow(T valuelfAbsent)
* T join()

— Her checked exceptions (CompletionException)

stream.map(x -> CompletableFuture...).map(CompletableFuture:: join)
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HaknagHble pacxogbl
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Benumapk: Okpy>xeHue

* Intel Core i5-3320M (1x2x2, 3.3 GHz)
* Linux x64 (kernel 3.16)

* JDK 8u40

* OpenJDK JMH 1.8
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BerHumapk: Bba3oBblie onepauyun

@Param ({ "1024" })
public volatile int loada;

@Param ({ "1024" })
public volatile int loadb;

Integer a() {
Blackhole.consumeCPU(loada);
return loada;

}

Integer b() {
Blackhole.consumeCPU(loadb);
return loadb;
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Benumapk: YHto cpaBHuBaem
lMNpocToii BapnaHT

@Benchmark
public Integer ab() {
return a() * b();

}

@Benchmark
public Integer stream() throws InterruptedException, ExecutionException {
return IntStream.range (0, 2)
.mapTo0bj((i) -> i == 0 7 a() : b))
.reduce (1, (a, b) -> a * b);
}

@Benchmark
public Integer parstream() throws InterruptedException, ExecutionException {
return IntStream.range (0, 2).parallel()
.mapTo0bj ((i) -> i == 0 7 a() : b))
.reduce (1, (a, b) -> a * b);
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Bernumapk: YHto cpaBHuBaem

Future
@Benchmark
public Integer future2() throws InterruptedException, ExecutionException {
ExecutorService fjp = ForkJoinPool.commonPool ();

Future<Integer> fa = fjp.submit(() -> a());
Future<Integer> fb = fjp.submit(() -> b());
return fa.get() * fb.get();

}
@Benchmark
public Integer future3 () throws InterruptedException, ExecutionException {
ExecutorService fjp = ForkJoinPool.commonPool () ;
Future<Integer> fa = fjp.submit(() -> a());
Future<Integer> fb = fjp.submit(() -> b());
return fjp.submit (() -> fa.get() * fb.get()).get();
}
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Benumapk: YHTo cpaBHuBaem
CompletableFuture

@Benchmark

public Integer cf2() throws InterruptedException, ExecutionException {
CompletableFuture<Integer> cfa = CompletableFuture.supplyAsync(() -> a());
CompletableFuture<Integer> cfb = CompletableFuture.supplyAsync(() -> b());
return cfa.get() * cfb.get();

@Benchmark
public Integer cf3() throws InterruptedException, ExecutionException {
return CompletableFuture.supplyAsync(() -> a())
.thenCombine (CompletableFuture
.supplyAsync (() -> b)), (a, b) -> a * b).get();

Copyright © 2015, Oracle and/or its affiliates. All rights reserved. 30/39



BeHumapk: Pe3synbTaThbl
MocnepoBatenbHas obpabotka ny4we (loada=loadb=1024)

BapuauT jic/om
ab| 4.7 to.
cf2| 7.9 +os
cf3|11.4 +o7
future2 | 12.5 +o.4
future3d | 13.3 +o.7
parstream | 9.9 +o.s
stream | 4.9 zto.
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BeHumapk: Pe3synbTaThbl
Ouenka nyctoii onepauun (loada=loadb=0)

BapuaHT HC/omn
ab 5.0 +o.7
cf2 | 703.3 +oss.9
cf3 | 1647.2 +s23.2
future2 | 6315.4 +e32.8
future3d | 7591.9 1+ 1032.3
parstream | 1234.4 +20:2.8

stream

74.8 +s.5
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BeHumapk: Pe3synbTaThbl
MapannenbHas obpaboTtka ny4ywe (loada=loadb=131070)

BapuauT (ic/om
ab | 596.5 +2
cf2 | 360.0 +17.3
cf3|342.6 +13s
future2 | 3569.6 <79
future3d | 342.5 +9s
parstream | 334.8 +1s.4
stream | 597.1 128
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[Tpumep. Rest-cepBuc
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CepBuc: VIHrpuaneHTol

* JDK 8u40

* JAX-RS 2.0
https://jax-rs-spec.java.net/

* Jersey RI
https://jersey.java.net/

* Grizzly NIO framework
https://grizzly.java.net/
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CepBuc: 3anyckasika

public class Main {
public static final String BASE_URI = "http://localhost:8080/jpoint/";

public static void main(String[] args) throws IOException {
ResourceConfig rc = new ResourceConfig().packages("com.oracle.demo");
HttpServer server = GrizzlyHttpServerFactory
.createHttpServer (URI.create (BASE_URI), rc);
System.out.println(String.format ("Jersey appystarted,"
+ "with_WADL available,at,%sapplication.wadl\n"
+ "Hit_enter toy,stopyit...", BASE_URI));
System.in.read ();
server .shutdownNow () ;
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Cepsuc: Endpoint

@Path (" jpoint")

public class JPoint {
@Inject
DataService dataService;

QGET
@Produces (MediaType.TEXT_PLAIN)
public void asyncGet (@Suspended final AsyncResponse asyncResponse) {
dataService
.findAudience ()
.thenCombine (dataService.findImpression(), (a, b) -> a + b)
.thenApply (asyncResponse::resume)
.exceptionally (asyncResponse::resume);

// way #1
asyncResponse.setTimeout (1, SECONDS);
asyncResponse.setTimeoutHandler (ar -> ar.resume (new TimeoutException()));
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Cepsuc: Provider
Yactb 1/2

@ManagedBean
@Path ("data")
public class DataService {
//@Inject
ScheduledExecutorService shedPool = Executors.newScheduledThreadPool (1);

public CompletableFuture<String> findAudience () {
return find("audience");

}

public CompletableFuture<String> findImpression() {
return find("impression");

}

@PreDestroy
public void shutdown () {
shedPool.shutdownNow () ;
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Cepsuc: Provider
Yactb 2/2

public CompletableFuture<String> find(String path) {

CompletableFuture<String> promise = new CompletableFuture<>();
CompletableFuture
.runAsync (() -> {
try {

promise.complete(new String(Files.readAllBytes (Paths
.get (path))));
} catch (IOException e) {
promise.completeExceptionally(e);
}
b
// way #2
shedPool.schedule (
() -> promise.completeExceptionally(new TimeoutException()), 1,
SECONDS) ;

return promise;
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