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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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Beepernune
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BeeaeHune: npo goknagpbl

JDK 8: 4, nambpa:
B 0KNaj Npo AaMbAbl KaK CaMOCTOSITENbHYHO
SI3bIKOBYIO pryy
m lambda expressions
m method references

JDK 8: Monot nsambg;: (<— Bbi 3zech)
B [I0KJaZ4 NpPO TO, YTO NAMOAbI elWwé N3MeHNIN B

Java n JDK

m more \-accepting methods in JDK

m default methods in interfaces

m static methods in interfaces

m streams (a.k.a. bulk collection operations)
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BBe,EI,eH mne: BONMpOCHLI

m Yt0?
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BBe,EI,eH mne: BONMpOCHLI

m Yt0?
m Kak?
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BBe,EI,eH mne: BONMpOCHLI

m Yt0?
m Kak?
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BBe,EI,eH mne: BONMpOCHLI

m Yt0?
m Kak?
m 3ayem?
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BeeneHue: )\ samples code

https://github.com/shipilev/jdk8-1lambda-samples
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https://github.com/shipilev/jdk8-lambda-samples

Beepenune: Motusauus

YV Hac MHOro noBofoB MeHATb ko B JDK:
m BBeJeHune NambA CyLIeCTBEHHO YnpoLLaeT
mHorue API
m BBegeHune default method'os ynpouaer
3BOSIOLNIO BUbanoTek

W BBEJEHNE CTaTUYECKMX METOLOB B nHTepdelicax
130aBNAET OT MENKUX YTUIbHbBIX KAaCCOB

Ham Ba)xHO mepBbIMYK MOHACTynaTb Ha rpabau,
nepen TeMm, Kak JaBaTb OU4YM AeBesionepam.
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Point )\-fications
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Point A-fications: Everything is better
with A\

Mtorue mecta B bubnnoteke Bbirnaaen ool ayyiie
Iterable.forEach(Consumer<T>)
Collection.removelf (Predicate<E>)
ThreadLocal .withInitial (Supplier<T>)

]
]
m Comparator.comparing(Function<T,U>)
]
]

Map.computeIfAbsent (K, Function<K,V>)
AtomicInteger.updateAndGet (IntUnaryOp)

=’Java’  oracLe
Slide 9/45. Copyright © 2013, Oracle and/or its affiliates. All rights reserved.



Point \-fications: Comparators

public class M {
final String first;
final String last;
}

=Java
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Point \-fications: Comparators

public class M {
final String first;
final String last;
}

Comparator<M> m = new Comparator<M>() {
@0verride
public int compareTo(M mi, M m2) {
int v = ml.last.compareTo(m2.last);
if (v '= 0) {
return v;
} else {
return ml.first.compareTo(m2.first);
}
}
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Point \-fications: Comparators

public class M {
final String first;
final String last;
}

Comparator<M> m = new Comparator<M>() {
@0verride
public int compareTo(M mi, M m2) {
int v = ml.last.compareTo(m2.last);
return (v != 0) 7
v : ml.first.compareTo(m2.first);
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Point \-fications: Comparators

public class M {
final String first;
final String last;

}
Comparator<M> m = (ml1, m2) -> {
int v = ml.last.compareTo(m2.last);
return (v != 0) 7
v ml.first.compareTo(m2.first);
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Point \-fications: Comparators

public class M {
final String first;
final String last;

}
Comparator<M> m = (ml1, m2) -> {
int v = C.comparing(x -> x.last)
.compare (ml, m2);
return (v != 0) 7
v : C.comparing(x -> x.first)
.compare(ml, m2);
}
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Point \-fications: Comparators

public class M {
final String first;
final String last;
}

Comparator<M> m =
C.comparing(x -> x.last)
.thenComparing(x -> x.first);
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Point \-fications: Comparators

public class M {
final String first;
final String last;
String getFirst() { return first; 3}
String getLast() { return last; 1}

Comparator<M> m =
C.comparing (M::getLast)
.thenComparing (M::getFirst);
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Point )\-fications: call for action

m B JDK y)xe nopsizouHoe Konmyectso Takux
TOYEYHbIX METOAOB

m ceiiyac camoe BpeMsi 4obuTb ocTaTKu!

W eC/U eCTb YTO-TO, YTO Bbio Bbl rayno
yNycTuTh?

[pobyiiTe bungbl, nuwKUTe Ha:
lambda-dev@openjdk. java.net
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lambda-dev@openjdk.java.net

Default methods
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Default methods: npobnema

Backward compatibility:
m compatiblity — cBsiwenHas koposa Java

B Hesb38 MeHATb DaliTkom, ecnm 3To IomMaeT
MPUNOXKEHNS

B HEJIb34 BBOAUTb HOBbIE NANOMbI, €CJIN 3TO
JIOMQa€T OXXNAaHNA

B Heb3a Aaxe noMeHaTb serialization form!

B Hesb3st MeHsATb nybanynbii AP, ecam ato
JIOMAET MPUNOXKEHUS
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Default methods: npobnema

Henbss Tak npocTto B34Tb 1 A0DaBUTH METOA B
nHTepdeiic:

interface Collection<T> {
/**x @since 1.8 x/
void removeAll (Predicate<T> p);
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Default methods: npobnema

Henbss Tak npocTto B34Tb 1 A0DaBUTH METOA B
nHTepdeiic:

interface Collection<T> {
/**x @since 1.8 x/
void removeAll (Predicate<T> p);

by

class GooAbbaCollection<T>
implements Collection<T> {
// compiling with JDK 8:
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Default methods: npobnema

Henbss Tak npocTto B34Tb 1 A0DaBUTH METOA B
nHTepdeiic:

interface Collection<T> {
/**x @since 1.8 x/
void removeAll (Predicate<T> p);

by

class GooAbbaCollection<T>
implements Collection<T> {
// compiling with JDK 8: FAIL
// compiling with JDK 7:
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Default methods: npobnema

Henbss Tak npocTto B34Tb 1 A0DaBUTH METOA B
nHTepdeiic:

interface Collection<T> {
/**x @since 1.8 x/
void removeAll (Predicate<T> p);

by

class GooAbbaCollection<T>
implements Collection<T> {
// compiling with JDK 8: FAIL
// compiling with JDK 7: OK
// ...and then removeAll():
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Default methods: npobnema

Henbss Tak npocTto B34Tb 1 A0DaBUTH METOA B
nHTepdeiic:

interface Collection<T> {
/**x @since 1.8 x/
void removeAll (Predicate<T> p);

by

class GooAbbaCollection<T>
implements Collection<T> {
// compiling with JDK 8: FAIL
// compiling with JDK 7: OK
// ...and then removeAll (): FAIL
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Default methods: pelwenne

interface Collection<T> {
/** Q@since 1.8 */
default void removeAll (Predicate<T> p){
// fallback implementation goes here
b
}

class GooAbbaCollection<T>
implements Collection<T> {
// compiling with JDK 8: 0K
// compiling with JDK 7: OK
// ...then removeAll(): OK
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Default methods: cBoiicTBa

interface Collection<T> {

default void removeAll (Predicate<T> p){ };
}

m default-metogel (no4Tn) HUYEM He oTauyatoTCs
OT BUPTYabHbIX

m BbI3bIBAOTCs invokeinterface
m BuAHbl Yepe3 Reflection
B MOryT HacnefoBaTbCA
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Default methods: Hacneposanue

interface W

interface T
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Default methods: HacneposaHune

interface W

interface T

Bcerna BbiMrpbiBaeT KOHKpPETHas peann3ayus n3
nepapxmy KNaccos.
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Default methods: abuse

m obecneynBatoT HaCcNeoBaHNE MOBEAEHUS
B VHOTZa UCNONb3YyeTCa ANst «trait»-oB

interface 0Op {
boolean isStateful ();
}
interface StatelessOp extends 0Op {
default boolean isStateful () {
return false;
}
}
interface StatefulOp extends Op {
default boolean isStateful () {
return true;

¥
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Static methods
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Static methods: cummeTpus

m 0DObIYHbIA OXKaBOBbLIN CTuUAb: interface + utility
class:

m Collection + Collections

m Predicate 4 Predicates + B JDK 87
m Function 4 Functions + B JDK 87
m

B MOXHO N1 BHecTn static-meToabl B
nHTepdeiic?
B yXe eCTb static-KOHCTaHThI
m default-MeTOAbl yXKe BHOCAT B UHTepPdeiichI
instance-MeToAbl
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Static methods: npumep

B NO3BOJIAKT TaWWNTb YTUNNTbLI C coboii

m Hanpumep, dhabpuku:

public interface Ticket {
String qDublin();
static Ticket random() {
return () -> "toDublin";
}
}

assertEquals ("toDublin",
Ticket.random().qDublin());
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Streams

Jlavas  oracLe
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Streams: MoTtuBauyus

3ayem HaMm Kakme-To Stream’'bl, KOrga u Tak BCE
XopoLwo?’

public void printGroups(List<People> people) {
Set<Group> groups = new HashSet<>();
for (Person p : people) {
if (p.getAge() >= 65)
groups.add(p.getGroup());
}
List<Group> sorted = new ArrayList<>(groups);
Collections.sort(sorted, new Comparator <Group>() {
public int compare(Group a, Group b) {
return Integer.compare(a.getSize(), b.getSize())
}
b
for (Group g : sorted)
System.out.println(g.getName ());
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Streams: MoTtuBauyus

Bbino Obl KpyTO He ropoanTb KUJIOMETPSI
OLMHAKOBOrO KOAA:

public void printGroups (List<People> people) {
people.stream()
.filter(p -> p.getAge() > 65)
.map(p -> p.getGroup())
.distinct ()
.sorted(comparing(g -> g.getSize())
.map(g -> g.getName ())
.forEach(n -> System.out.println(n));
}

Eweé xovercs:
m paboTa Cco CTaHAapTHLIMU Kaaccamy
m napannennsm’?
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Streams: [dwn3zaiin

m DonblWNHCTBO KOJa yKNaAblBaeTCa B NPOCTOA
naTTepH:

source
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Streams: [dwn3zaiin

m DonblWNHCTBO KOJa yKNaAblBaeTCa B NPOCTOA
naTTepH:

source — op
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Streams: [dwn3zaiin

m DonblWNHCTBO KOJa yKNaAblBaeTCa B NPOCTOA
naTTepH:

source — op — op
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Streams: [dwn3zaiin

m DonblWNHCTBO KOJa yKNaAblBaeTCa B NPOCTOA
naTTepH:

source — op — op — op —
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Streams: [dwn3zaiin

m DonblWNHCTBO KOJa yKNaAblBaeTCa B NPOCTOA
naTTepH:

source — op — op — op — gangnamstyle
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Streams: [dwn3zaiin

m DonblWNHCTBO KOJa yKNaAblBaeTCa B NPOCTOA
naTTepH:

source — op — op — op — Sink

«sourcesy: collections, iterators, channels, ...
m «operationsy: filter, map, reduce, ...

«sinks»: collections, locals, ...
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Streams: sources

B CTaHAAPTHbIE KNACChbl KakK NCTOYHUKN !

B -+ KJ1aCCbl, KOTOpblE eLLl,é HE HaMMCaHbl
B -+ KJACCbl, HANNCAHHbIE NONBL30BATENAMN

m Collection He nogxoguT
B He BCE )e CHa4dana B KONITEKLNHO SQBOpa‘-IVIBaTb?
m [terable He nogxognt
B aJ0Bbl I'IpO6J1€MbI C nocnenoBaTebHbIMU
nTepaTopamu
B MeTOAbl ANS Onepauuii naykatoT uHTepdeiic
m Stream nogxoauT

B OTAENIbHAA LWITYKA C HY>XHO HAaM CEMaHTUKOIA
B «MNa4vyKaeMy KJacChbl TONIbKO MeTofoM stream()
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Streams: Stream

m Stream = «sequence of elementsy

B BbINOJIHEHME Onepaunii OTJOXKEHO A0

nocsfiefiHero

B HE MYTUPYET UCTOHYHUK

B O[HOPA30BbIN

public void printGroups (List<People> people) {
people.stream();

Stream<People> sl
Stream<People> s2
Stream<Group> s3
Stream<Group> s4
Stream<Group> sb
Stream<String> s6

sl.
s2.

s3
s4
sb

s6.forEach(n -> System

filter(p -> p.getAge() > 65);
map(p -> p.getGroup());

.distinct ();

.sorted(comparing(g -> g.getSize()));
.map(g -> g.getName ());
.out.println(n));
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Streams: Stream Sources

B KOJIieEKUnn:
List<T> list; Stream<T> s = list.stream();

B F€HEPATOPbI:
Stream<Integer> s =

Stream.generate(() -> x++);

B YTUIUTDBIL
IntStream s = IntStream.range(0, 100);

m etc:

Stream<String> s = bufferedReader.lines();
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Streams: Operations

B Oonepayun OnNuCbIBAtOT AeCTBUSA HajZ NOTOKOM
B /JBa rNMaBHbIX TUNa:

1. intermediate: Stream — Stream
2. terminal: Stream — PROFIT!

public void printGroups(List<People> people) {
Stream<People> s = people.stream();

Stream<String> sl =
s.filter(p -> p.getAge() > 65)
.map(p -> p.getGroup())
.distinct ()
.sorted(comparing(g -> g.getSize())
.map(g -> g.getName ());

s1l.forEach(n -> System.out.println(n));
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Streams: Sinks

B TEPMWHANbHbIE ONEpaUnNn OaOT pPE3YNbTaT

B B 33BUCKHMOCTM OT TOTO, YTO YyXKe B Habope
onepauyuii:
1. Boivmcastor lazily nan eagerly
2. napansiiesibHo AW NOCNefoBaTeNbHO

m raBHble sink u:
1. reducers: reduce, findFirst/Any, etc
2. collectors: CNOXNTb B KOJIEKLNIO
3. forFEach: caenatb AelicTBUE Haf 3NEMEHTaAMU
4. iterator: BbITAaCKMBaTb pe3yNbTaTbl MO OJHOMY
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Streams: Sinks/Reducers

m DepyT NOTOK U JAlOT HEKOTOPbIN CKansip:
int s =
stream.reduce(0, (x, y) -> x + y);
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Streams: Sinks/Reducers

m DepyT NOTOK U JAlOT HEKOTOPbIN CKansip:
int s =
stream.reduce(0, (x, y) -> x + y);

m HekoTopble oTgatoT Optional<T>, 4TobbI
OTANYaATb NYCTOTY:
Optional<Integer> o =
stream.reduce((x, y) -> x + y);
Integer 1 =
stream.reduce(0, (x, y) -> x + y);
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Streams: Sinks/Collectors

B CKJ1aAblBalOT COAEPXKNMMOE NOTOKA:

List<Integer> list =
IntStream.range (0, 100).boxed ()
.collect(Collectors.tolList ());
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Streams: Sinks/Collectors

B CKJ1aAblBalOT COAEPXKNMMOE NOTOKA:

List<Integer> list =
IntStream.range (0, 100).boxed ()
.collect(Collectors.tolList ());

B MOTYT NPUHNMATb CJIOXHbIE KOJIJTEKLUNI:

Map<Integer ,Integer> map =
IntStream.range (0, 1000).boxed ()
.collect(
Collectors.toConcurrentMap (
(k) -> k % 42,
Functions.identity (),
Collectors.lastWinsMerger ()
)
)
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Streams: Sinks, forEach/iterator

W [eNatoT AeliCTBME HAZ KaXKAbIM 31EMEHTOM
noToKa:
IntStream.range (0, 100)
.forEach(System.out: :println);

B MOXXHO BbITAaCKMBATb 3JIEMEHTbl U3 MOTOKA MO
ovepean:
Iterator<Integer> =
IntStream.range (0, 100).iterator();
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Streams: Lazy vs. Eager

| Lazy: TAHET 2JIEMEHTbI N3 NCTOYHMNKA MO O4HOMY

m iterator

m Eager: obpabatbiBaeT BeCb NOTOK pasom
m nouytn Bce reducer bl
m nou4Tn Bce collector'sl
m forEach
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Streams: Short-circuting

B HEKOTOPbIE OMNepaLumn MoryT «bpocnuTby MNoTOK
B [JaXe B eager-pexxumel

B NOJIyHatoT CMbICA onepaunn Hag beckoHeYHbIMM
NOTOKaMM

m npumepsl: findFirst, findAny
int v = Stream.generate(() -> x++)

.findFirst () .get O);
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Streams: parallelism

B MHOMMe UCTOYHUKMN XOPOLLIO DbIOTCS Ha HacTw
m MHOMMe OnepaLuy XopoLLo NapasiennsyroTcs
m Onbnnoteka genaet BCO paboTy 3a Hac

B «Noj KanoTom» ucnonbsyercsa ForkJoinPool
B HO: HYXKHO 3KCMJINLWTHO MPOCUTL brubnnoteky

int v = list.parallelStream()
.reduce (Math::max)
.get ()
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Streams: explicit parallelism

Q: Moyemy He UMNANLNTHO?
A: Bbivrpbilw cunbHO 3aBUCUT OT:

m N — KOIMYECTBa 3JIEMEHTOB B NCTOYHIKE
m () — CTOMMOCTU Onepauun Haj 3JeMEHTOM
m P — JOCTynHOro napanennnsama Ha mMaluHe

m (' — KOINYECTBA KOHKYPPEHTHBIX KINEHTOB

To4Ho 3Haem ToNbKO V.
Hennoxo npeacrasnsiem cebe P.
VYMeeMm xypo-begHo cnpagastecsa ¢ C.
() 04eHb CNOXKHO OLEHUTB.
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Streams: gemo

Parallel vs. Sequential

https://github.com/shipilev/
jdk8-lambda-samples/blob/internal/src/
main/java/com/oracle/streams/SeqParBench.
java
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https://github.com/shipilev/jdk8-lambda-samples/blob/internal/src/main/java/com/oracle/streams/SeqParBench.java
https://github.com/shipilev/jdk8-lambda-samples/blob/internal/src/main/java/com/oracle/streams/SeqParBench.java
https://github.com/shipilev/jdk8-lambda-samples/blob/internal/src/main/java/com/oracle/streams/SeqParBench.java
https://github.com/shipilev/jdk8-lambda-samples/blob/internal/src/main/java/com/oracle/streams/SeqParBench.java

Pecypcbl
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Pecypcbi: NonesHbie ccbinku

m Project Lambda:
http://openjdk.java.net/projects/lambda/

m Binary builds:
http://jdk8.java.net/lambda

m Mailing list:
lambda-dev@openjdk.java.net

m Talk samples:
https://github.com/shipilev/jdk8-lambda-samples
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