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“One of the biggest updates

j ava 8 ever to a major language”
Andrew Binstock

Former Editor in Chief, Dr.Dobbs , now with Java Magazine
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MAT NIAT IS
“Hof: AN RS BEA BB B 185

Collection<Person> peoples = ...,
Iterator<Person> it = peoples.iterator();
while (1t.hasNext()) {

Person p = it.next();
1f (p.getAge() > 18)
it.remove () ;

ORACLE
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The API Designer

j/\_ % j:EIEI % Could create methods in the

collection

interface Predicate<T> {
boolean test (T t);

class Collections {
public static<T>
void removeMatching (Collection<T> coll,
Predicate<T> pred) {

ORACLE
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=~ But the code to use the new
/ﬁg E&E EI,(J %fﬂ method would be bloated

Collection<Person> peoples = ...;

Collections.removeMatching (peoples,
new Predicate<Person> () {
public boolean test(Person p) {
return p.getAge () > 18;

}) s
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1§ FHJava SE 8

* Interface Collection<E>
—removelf(Predicate<? super E> filter)

// Ta4LhRR

Collection<Person> peoples = ...;

peoples.removelIf(p -> p.getAge() > 18);

ORACLE
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KA 1H (Aggregate operations)

Collection<Person> peoples = ...;
int highestWeight =
peoples.stream()

.filter(p -> p.getGender () == MALE)
.mapToInt (p -> p.getWeight ())
.max () ;

ORACLE
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HATIHE (Parallelism)

class MaxProblem {

final List<Person> peoples;
final int size;

MaxProblem (List<Person> ps) {

this.peoples = ps;
size = ps.size();

public int solveSequentially () {

int max = 0;
for (Person p : peoples) {
if (p.getGender () == MALE)

max = Math.max (max, p.getWeight());
}

return max;

public MaxProblem subproblem(int start, int end)

return new MaxProblem(peoples.subList (start, end));

ORACLE

class MaxFinder extends RecursiveAction {

private final MaxProblem problem;
int max;

protected void compute () {
if (problem.size < THRESHOLD)
sum = problem.solveSequentially ()
else {
int m = problem.size / 2;
MaxFinder left, right;

left = new MaxFinder (problem.subproblem (0, m))
right = new MaxFinder (problem.subproblem(m, problem

forkJoin (left, right);
max = Math.max(left.max, right.max);

ForkJoinExecutor pool = new ForkJoinPool (nThreads) ;
MaxFinder finder = new MaxFinder (problem) ;
pool.invoke (finder) ;

Copyright © 2017, Oracle and/or its affiliates. All rights reserved.
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HA471HE (Parallelism)

Collection<Person> peoples = ...;

int highestWeight =
peoples.parallelStream/()

.filter(p -> p.getGender () == MALE)
.mapToInt (p -> p.getWeight ())
.max () ;
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RINTTIA

Collection<Person> people = ...;

int highestWeight =
people.stream()

interface Collection<T> {

default Stream<T> stream() {

ORACLE
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FH O E RS TE ( Static Methods)

e FAIREEAEFS, FrLliftlava 82 Hi &AL
[ HRFunctionalInterface & — | E LK

static <T> Predicate<T> isEqual (Object target) {
return (null == target)
? Objects::1isNull
: object -> target.equals(object);

ORACLE
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155

list.replaceAll (s —-> s.toUpperCase())

list.replaceAll (String: :toUpperCase);

list.sort (Comparator.comparing(p —-> p.getName()));

list.sort (Comparator.comparing (Person: :getName)) ;

ORACLE
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Java 8 W&

Lambda XA T
RN TVE (Default Methods)

F1EG|IH (Method References)

D Date Time APIs - JSR 310
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HritDate Time APl —JSR 310

-t java.util.Date, Calendar, TimeZone, DateFormat

Immutable, Thread Safe
— R T R AP N VR Y 28 % 22 4= ] /it
. & H

— Fluent

— Factory Pattern, Strategy Pattern

— R TR AR, il ssiE
— XA NSl se ) H I Ta] A AL 75 B Ta]
R Rn 9

— 3F1S0-8601 calendar system

— A A 2 24EISO calendar system

ORACLE
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ZN il

« LocalDate 2016-12-03
« LocalTime 11:05:30

- LocalDateTime 2016-12-03T11:05:30
« ZonedDateTime 2016-12-03T11:05:30+01:00 Europe/Paris

- Instant 2576458258.266 seconds after 1970-01-01
« Duration PT30S (30 seconds)
« Period P1Y6M (1 year and 6 months)

// BAEAHLEY[E]

LocalTime current = LocalTime.now() ;

LocalTime time = LocalTime.of (13, 30);

time = time.plusHours (4) .minusMinutes (1) .withNano (0) ;

ORACLE
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JDK 8

g .
Innovation

* Lambda aka Closures
* Language Interop

(3

N * Nashorn y
/® Core Libraries )

Dt Parallel operations for core

collections APIs
* Improvements in functionality

Improved type inference

N .
/&ma Security N\
Y - Limited doPrivilege
—

* NSA Suite B algorithm support
* SNI Server Side support

* DSA updated to FIPS186-3

* AEAD JSSE CipherSuites

N J

ORACLE

Java for Everyone

~

Profiles for constrained devices
JSR 310-Date & Time APIs
Non-Gregorian calendars
Unicode 6.2

Tools \

* JSR 308-Annotations on Java Type
* Native app bundling

e App Store Bundling tools
e jdeps

ResourceBundle
BCP47 locale matching

Globalization & Accessibility )

Client

N

General Goodness )
* JVM enhancements

* No PermGen limitations
e Performance improvements

Deployment enhancements
JavaFX 8

Public Ul Control API

Java SE Embedded support
Enhanced HTML5 support
3D shapes and attributes

Printing

J

" Mission Control

Enterprise \
* Flight Recorder
* Usage Tracker

e Advanced Management Console

e MSI Enterprise JRE Installer )
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:J:EE % . 008 [, JDK 9 %\ +
AIN

J a Va 9 _E/X %I:[ OpenJ D K 9 € | (D | openjdk.java.net/projects/jdkg/ E1l @& O OpenJDK9 > we ¥y A4 =
Open)DK  Jok 9
mgﬂﬁ?ﬂo The goal of this Project is to produce an open-source reference implementation of
Contributing the Java SE 9 Platform defined by JSR 379 in the Java Community Process.
Davalopers: Guide The schedule and features of this release are proposed and tracked via the JEP
rl;il_ir{’ai:isw Process, as amended by the JEP 2.0 proposal.
B> i AT
ya) “j‘ H @ JEP Process 2016/05/26  Feature Complete
2016/12/22 Feature Extension Complete
ource code 2017/01/05  Rampdown Start
. N Bundles (6} 2017/02/09 All Tests Run
_:I: » » ﬁ:‘;‘:‘f;w] 2017/02/16  Zero Bug Bounce
'\j" N yap /j_\‘ 20 Graphics 2017/03/16 ~ Rampdown Phase Two
AWT 2017/06/22 Initial Release Candidate
Compatibility & 2017/07/06  Final Release Candidate
Specification 2017/09/21 General Availability
A » » CDH:;'E:
B ISR =
ore raries
~ j\& ggvser;gng Board We are now in the second phase of the rampdown process, in which we aim to fix
Internationalization just the bugs that must be fixed in order to ensure a successful release and
i understand why we're not going to fix some bugs that perhaps ought to be fixed.
Netwarking Please see the RDP 2 page for details.
[ . e The overall feature set is, at this point, frozen. It is highly unlikely that any further
7 ( | . I:I Eone JEPs will be targeted to the release. Low-risk enhancements that add small bits of
- Serviceability missing functionality or improve usability may be approved, especially when
23;;; justified by developer feedback, but the bar is now extremely high. APl or other
Web specification changes made by a JSR Expert Group are critical by definition, and
F‘;vﬂeif;:] will be approved. You can request approval for an enhancement via the existing FC
Amber extension-request process but, as of RDP 2, only the |DK 9 Project Lead or a
A";E"“““"”‘PE"”E delegate, in the case of absence, may approve such requests.
Audio Engine
Build Infrastructure Quick links
Caciocavalla
Ef::r;;h Rampdown Phase One [candidate bugs]
Coin Rampdown Phase Two [candidate bugs]
Comman Vi Feature-Complete extension request process [pending requests]
Compiler Grammar Bug-deferral process (RDP 1 and later) [pending requests]

Device /O Ei_iii iii iiiiii Iﬁiii iii Iiiiii Iiiiilii iii iiiil
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Project Jigsaw

Sdlblava -5

* JEP 261: Module System

* JEP 200: The Modular JDK

* JEP 201: Modular Source Code

* JEP 220: Modular Run-Time Images

* Plus

— JEP 260: Encapsulate Most Internal APls
— JEP 282: jlink: The Java Linker

ORACLE
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Java SE Modules

java.se.ee

TN

java.xml.ws

java.corba

java.jnlp

java.se
java.xml.crypto
[
— java.sql.rowset

\4

AN

java.xml.bind

N

java.destkop

java.transaction

java.sql

java.activation

java.security.sasl

java.scripting

java.security.jgss

java.naming

N\

java.prefs

ORACLE

java.compiler

java.instrument

\

java.transfer

java.management.rmi

java.logging

java.xml
— ]

java.rmi

v

java.smartcardio

java.base

java.xml.ws.annotation

/

java.management

/
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Java SE Modules

java.se.ee

java.security.sasl

java.security.jgss

java.naming

.se
J

company.application\
java \\ java.xml.ws

java.xml.crypto

java.corba

java.jnlp

/

K
4

— java.sql.rowset

\4

d

Java.xml.bind

N

\

java.destkop

java.transaction

java.activation

\

N\

java.prefs

ORACLE

java.compiler

java.instrument

java.management.rmi

java.rmi

java.smartcardio

java.xml.ws.annotation

/

java.management

/

java.base
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Java SE Modules

java.security.sasl

Javaq

java.se. ee

company. appllcatlon\

java.xml.ws

java.xml. crypto,

Java.corba

java.jnlp

5

\4

QY.

— java. sqI rowset

java.xml.bind

A

Java.destkop

java.transaction

java.sql

java.activation

java.security.jgss

java.naming

java.scripting

N\

java.prefs

ORACLE’

java.compiler

java.instrument

java.smartcardio

\

java.transfer

java.management.rmi

java.logging

java.xml
— ]

java.rmi

v

java.base

java/ml.ws.annotation

/

java.management

_/
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Efllavaia TS

S jlink --module-path jmods/ \
--add-modules java.sgl.rowset,java.activation \
--output myimage

S myimage/bin/java --list-modules

java.activation@9

java.base@9

java.datatransfer@9

java.logging@9

java.naming@9

java.security.sasl@9

java.sql@9

java.sgl.rowset@9

java.xml@9

S myimage/bin/java —m company.application

~ 40 Mb

company.application

java.sql.rowset

\4

java.sql

java.activation

java.naming java.transfer

java.logging

java.base

Copyright © 2017, Oracle and/or its affiliates. All rights reserved.
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JEP 269: Convenience Factory Methods for Collections
core-libs / java.util:collections

e LN 1 AR R IR A -
Set<String> set = new HashSet<>();
set.add("a");
set.add("b");
set.add("c");
set = Collections.unmodifiableSet(set);

/] —ATAUE R E !

Set<String> alphabet = Set.of("a", "b", "c");

ORACLE
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JEP 102: Process APl Updates

core-libs / java.lang

» DU E A A AP

ProcessHandle current = ProcessHandle.current();
current.info()

.totalCpuDuration()

.ifPresent(d -> System.out.printIn("Total cpu duration :" + d));
current.children()

forEach(p -> System.out.printIn("Pid:" + p.getPid()));

ORACLE
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JEP 259: Stack-Walking API

core-libs
o JRALE R AR EAPI 2 38 [F stack
— O filtering

— Lazy access stack traces
— MHTAPIE ESRVMAT B stackiFE AT snapshot

AEH Y RECHETEAE A Ccaller class) i A1 77 =072

// {§fstack-Walking API
new StackWalker () .walk(

(s) —->s.map (StackFrame::declaringClass) .skip(2) .findFirst())

ORACLE
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JEP 193: Variable Handles

core-libs / java.lang

o« FRALFRAEPIAPIEE{Fobject fields, array elements

— H 8 75 248 B java.util.concurrent.atomicflsun.misc.Unsafe

o PEfILAR 1 ) fence operations PLEZ N N A7 HEFF

— H & ZEH Hsun.misc.Unsafe

* P AR B reachability fence operation

ORACLE
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JEP 266: Java3t & ( Concurrency)API 5 ¥

core-libs / java.util.concurrent

o Peft— " m/NE A AP S FfReactive Stream
— Flow API (Publisher, Subscriber, Processor)
— B A EE IR (Stream)
— WP E AR RS, gEmsE iR 2 JF & n)
— Memory-efficient

i CompletableFuture APIZE
— 5% time-based S i
— sy R, EinSeal—A> 12K E Hexecutor

ORACLE
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http://www.reactive-streams.org/

hotspot/compilerd ik

* JEP 165: Compiler Control

— BHEIVM compilersz il 7 =4

— IR L 45 Il JVM compilers (C1 and C2)
* JEP 197: Segmented Code Cache

— ¥4code cache k|7 BB (segments) , #REMEREIHAE T3 —H 104k
* JEP 243: Java-Level JVM Compiler Interface

— fi¢fitlava based JVM compiler interface (JVMCI) , HE M SZHFIVMAE FJavadi 5 225
TR
—THFERIXIFAEREEN oS Peds (HLinGraaD

ORACLE
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JEP 222: jshell: The Java Shell (Read-Eval-Print Loop -REPL)

tools / jshell

» fi] B 2y F A2 B X FHATJava s i) TR
* 19 command-line, X J5:
jdk-9\bin\jshell
Jshell>/help
jshell> ProcessHandle ph = ProcessHandle.current();

jshell> ph.getPid();
jshell> ph.info().command();

ORACLE
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JEP 238: Multi-Release JAR Files

tools / jar
CYRIARCAER R, R VAR or oot
Aclass AL A7 o A.class
o YRS DKM AR AN 7 1 - B class
ﬁﬁ%;&fﬂ - D.class
- META-INF
- versions
- 9
- A.class
- B.class

ORACLE
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Java B BRI RFHIF PR AEBL B

* JEP 219: 3 i¥Datagram Transport Layer Security (DTLS)
* JEP 229: B\ keystore#& T MIKS 5 # yPKCS12

* JEP 244: TLS Application-Layer Protocol Negotiation(ALPN) Extension
— DL TH SCRFHTTR/2 MY

* JEP 249: S $:FOCSP Stapling for TLS

* JEP 273: 533 T-DRBGHSecureRandom
— %} Deterministic Random Bit Generator (DRBG) il F] Z2£NIST 800-90Ar1

* JEP 287: SHA-3 Hash Algorithms

ORACLE
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JEP 110: HTTP/2 Client

core-libs / java.net

o é;}%ﬁ E[(j HTTP client API HttpClient client = HttpClient.newBuilder()
_ S'ZT%EHTTP/ZfFDWebSocket .sslContext(sslContext)
— T & ¥ IH fIHttpURLConnection version(HTTP_2)
N o Jbuild();
CREPEREISURIM . ERAAP M e
pRequest req = HttpRequest.newBuilder(uri
— SCFRIFZD A D 4R
POST
— X frReactive styleZmfE ) 'Id(())
Jbuild();
B A
E HIJ 2 &\I\:‘FmCUbatorlzjl ‘EX client.sendAsync(req, abodyhandler)

thenApply(...);

ORACLE
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FLARHT IR 1HE

core-libs / java.lang

* Java SE 9 ¥F
—JEP 227: Unicode 7.0
—JEP 267: Unicode 8.0

* JEP 226: UTF-8 Property Files

— LART B IRCAS 22 2 T71S0-8859-1, AN SCFFIIFAAT 77 B L/ M & #0958 U 4|
— o JE M R FIResourceBundle APILA 2 F5F UTF-8

ORACLE
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JEP 254: Compact Strings

core-libs / java.lang
o (RG22
— LN P FFE CString ) 5 R RS AT N AE
e BUStringSEI, LA byte[JZAH A — N mbdbric & Hhchar[] (16 bits) £t 4
* XTAPIHAE FH & 58 4 W

ORACLE




RERERN—EE BB

* JEP 232: IR\ &N
— JF J& security managerif % 2 53 10-15% 1) 4 GE T [+
— Java 9P i 2 2 PRI 1 HHEE
- JEP 246: F]FH cPU$§ 414k, GHASH and RSA
— M| FISPARC and Intel x64 CPUK] #5771 45 4>
— BRI R A R EReAE R B,
- FHELT-IDK 8, AES MEREIE S T 8f%

ORACLE
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JEP 250: Store Interned Strings in CDS Archives

hotspot / runtime

ET L E R R MAEEAEXN R, B2 IVMBERE 1 N AT FE
— XFCDS It — 2 1 o
— X TR oA E A L E A

» (N X FFG1
— LR F Hpinned region (R A G135 fipinning)

» (NSCHF 64-bit JFE X RANSFRE B4 1T &

ORACLE



JEP 143: B3 4+41 (Contended Locking)

hotspot / runtime

s B E E5e4 (high-contended) [f]Java Object Monitor|E:fg
~EERERREZN (CKE) R A I B 3 B — A
— SEILEE LY Java monitor enter, exit, notify/notifyAll5E
« ANEZIN] internal VM monitors/mutex, [A 72 A 5] 4SS5

ORACLE
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JEP 295: Ahead-of-Time Compilation

hotspot / compiler

o 38 i PR AR FE KRS BIALE (library-like mechanism) LAFEAR B 2h 84
« F %1% L E: jaotc

o« 7~
— Compile:
jaotc --output libHelloWorld.so HelloWorld.class

— Run:
java -XX:AOTlLibrary=./libHelloWorld.so HelloWorld

ORACLE
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JEP 248: ¥ G11E N BRI\ by 3% i A 58
hotspot / gc

« B G11E Nservertl =1 BRI\ 12 T

o HAETERIN £ Parallel GC (FHEALE)

« Gl — MM EFAE IR AL 78 M B U EE 25
— s, R R E H SR
— HEWE IR HiR, AemiARIIER SLAs
— IR B IR R I T-CMS (BTt 5 S 3500 Fr 4k a0

ORACLE




/:\‘/fmJVM/ﬁ/f/t

hotspot / gc

* JEP 214: BIRILH IGCH &, %
Incremental CMS (iCMS)

* JEP 291: Deprecate CMS

« JEP 158/ JEP 271: &t —H & (JVM/GC )
— 5l Nid&H TIVM AR 118 FH H S AL
— e, “-Xlog:gc” HE L -XX:PrintGC” #HALL ) BE

"'l Full GC i

ORACLE
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JEP 280: Indify String Concatenation

tools / javac

» HElavace Rk A7 B P E 4% #e i StringBuilderif Hi.

— XA B R A A B AR
— StringBuilder il 73 it [ R /N A 26 i
— Wa g9 I L4
» CONF|Hinvokedynamicif] FHIDKZE FE.

— ¥ N java.lang.invoke.StringConcatFactory
— Gm PR A HET ISR, WM il T Ak

ORACLE
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JEP 213: Project Coinf{]J5 22 T./E

tools / javac

* Project Coin / JSR 334 (Java SE 7)) — %5 BF |n] it
LY @SafeVargs 1ifi FH 1F private instance methods

JLVT effectively-finalZ & FH T try-with-resourcesifi A1)
V<" T 4428, RS RIHERT A 2%

“ 7 ANHSEEVERidentifier 4 K

¥ Frprivate interface methods

A S

ORACLE
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Store Interned Strings in CDS Archives
Improve Contended Locking

Compact Strings

Improve Secure Application Performance
Leverage CPU Instructions for GHASH and RSA
Tiered Attribution for javac

Javadoc Search

Marlin Graphics Renderer

HiDPI Graphics on Windows and Linux
Enable GTK 3 on Linux

Update JavaFX/Media to Newer Version of

GStreamer Behind the scenes

Jigsaw — Modularize JDK
Enhanced Deprecation
Stack-Walking API
Convenience Factory Methods for Collections
Platform Logging APl and Service

jshell: The Java Shell (Read-Eval-Print Loop)
Compile for Older Platform Versions
Multi-Release JAR Files

Platform-Specific Desktop Features

TIFF Image 1/0\

Multi-Resolution Images

Compiler Control

Java-Level JVM Compiler Interface
Segmented Code Cache

ORACLE

New functionality

Process APl Updates

Variable Handles

Spin-Wait Hints

Dynamic Linking of Language-
Defined Object Models
Enhanced Method Handles
More Concurrency Updates

New functionality

HTTP 2 Client :
Unicode 8.0 :
UTF-8 Property Files

Implement Selected ECMAScript 6
Features in Nashorn

Datagram Transport Layer Security
(DTLS) :
OCSP Stapling for TLS :
TLS Application-Layer Protocol
Negotiation Extension

SHA-3 Hash Algorithms

DRBG-Based SecureRandom
Implementations

Create PKCS12 Keystores by Default
Merge Selected Xerces 2.11.0 Updates
into JAXP

XML Catalogs New standards
HarfBuzz Font-Layout Engine

HTMLS5 Javadoc

Copyright © 2017, Oracle and/or its affiliates. All rights reserved.

Parser APl for Nashorn

Prepare JavaFX Ul Controls & CSS APIs for
Modularization

Modular Java Application Packaging

New Version-String Scheme

Reserved Stack Areas for Critical Sections
Ahead-of-Time Compilation

Indify String Concatenation

Unified JVM Logging

Unified GC Logging

Make G1 the Default Garbage Collector
Use CLDR Locale Data by Default
Validate JVM Command-Line Flag Arguments
Disable SHA-1 Certificates

Simplified Doclet API

Deprecate the Applet API

Process Import Statements Correctly
Annotations Pipeline 2.0

Elide Deprecation Warnings on Import
Statements

Milling Project Coin

Filter Incoming Serializati(ﬂ(.[))l.:-j'tsaekeepirlg

Remove GC Combinations Deprecated in
JDK 8

Remove Launch-Time JRE Version Selection
Remove the JVM Tl hprof Agent Gone
Remove the jhat Tool
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