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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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IDK 9 A A5 B
o HETEW I KA [A]: GA July 2017, &F & 535

— Early access binaries + docs: https://jdk9.java.net/
— Early access binaries with cutting edge Jigsaw: https://jdk9.java.net/jigsaw/

* OpenlDK:
— FrE I H: http://openjdk.java.net/projects/jdk9/
— M 21 3R : http://mail.openjdk.java.net/mailman/listinfo/jdk9-dev
— YEACHS: http://hg.openjdk.java.net/jdk9/dev/
— JEPs (JDK Enhancement Proposals) F KR 2 DK 45 4
* Adoption:
ety & i http://mail.openjdk.java.net/pipermail/adoption-discuss/

https://wiki.openjdk.java.net/display/quality/Quality+Outreach/
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Java Platform Module System (JPMS)

g) JavaOner
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Jigsaw Il

* JSR 376: Java Platform Module System
—200: The Modular JDK
—201: Modular Source Code
— 220: Modular Run-Time Images

— 260: Encapsulate Most Internal APIs
—261: Module System
—282: jlink: The Java Linker
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FHAE KRE —EAPEAE

common/hadoop -common-3.0.0-SNAPSHOT . jar : common/hadoop-nfs-3.0.0-SNAPSHOT . jar:common/1ib/activation-1.1.jar:common/1ib/apacheds-1i\
18n-2.0.0-M15. jar:common/1ib/apacheds-kerberos-codec-2.0.0-M15. jar:common/1ib/api-asnl-api-1.0.0-M20. jar:common/1ib/api-util-1.0\
.0-M20. jar:common/1ib/asm-3.2. jar:common/1ib/avro-1.7.4.jar:common/1ib/commons -beanutils-1.7.0. jar :common/1ib/commons -beanutils-\
core-1.8.0.jar:common/1ib/commons-cli-1.2.jar:common/1ib/commons-codec-1.4. jar:common/1ib/commons-collections-3.2.1.jar:common/1\
ib/commons-compress-1.4.1. jar:common/1ib/commons -configuration-1.6.jar:common/1ib/commons-digester-1.8.jar:common/1ib/commons-ht\
tpclient-3.1.jar:common/1ib/commons-10-2.4.jar:common/1ib/commons-lang-2.6. jar:common/1ib/commons - logging-1.1.3.jar:common/1ib/c\
ommons-math3-3.1.1.jar:common/1ib/commons-net-3.1.jar:common/1ib/curator-client-2.7.1.jar:common/1ib/curator-framework-2.7.1.jar\
:common/1ib/curator-recipes-2.7.1.jar:common/1ib/gson-2.2.4.jar:common/1ib/guava-11.0.2. jar:common/1ib/hadoop-annotations-3.0.0-\
SNAPSHOT . jar: common/11ib/hadoop-auth-3.0.0-SNAPSHOT. jar:common/1ib/hamcrest-core-1.3. jar:common/1ib/htrace-cored-4.0.1-incubating\
.Jar:common/1ib/httpclient-4.2.5.jar:common/1ib/httpcore-4.2.5.jar:common/1ib/jackson-core-asl-1.9.13.jar :common/1ib/jackson-jax\
rs-1.9.13,jar:common/1ib/jackson-mapper-asl-1.9.13. jar:common/1ib/jackson-xc-1.9.13.jar:common/1ib/java-xmlbuilder-0.4. jar:commo\
n/1ib/jaxb-api-2.2.2.jar:common/1ib/jaxb-impl-2.2.3-1. jar:common/1ib/jcip-annotations-1.0. jar :common/1ib/jersey-core-1.9. jar:com\
mon/1ib/jersey-json-1.9.jar:common/1ib/jersey-server-1.9. ar:couon/nb/jetszt-o.9.o.iar:co-on/ub/jett!son-l.l.jar:co-on/ub/\
jetty-6.1.26.jar:common/1ib/jetty-util-6.1.26.jar:common/1ib/jsch-0.1.51.jar:common/1ib/json-smart-1.1.1.jar:common/1ib/jsp-api-\
2.1.jar:common/1ib/jsr305-3.0.0. jar:common/1ib/junit-4.11.jar:common/1ib/logd§-1.2.17. Jar : common/1ib/mockito-all-1.8.5.jar:commo\
n/1ib/netty-3.6.2.Final.jar:common/1ib/nimbus-jose-jwt-3.9.jar:common/1ib/paranamer-2.3. jar:common/1ib/protobuf-java-2.5.0.jar:c\
ommon/1ib/serviet-api-2.5.jar:common/1ib/s1faj-api-1.7.10.jar:common/1ib/s1f4j-10gaj12-1.7.10.jar:common/1ib/snappy-java-1.0.4.1\
.Jar:common/1ib/stax-api-1.0-2.jar:common/1ib/xmlenc-0.52.jar:common/1ib/x2-1.0. jar:common/1ib/zo0keeper-3.4.6. jar :hdfs/hadoop-h\
dfs-3.0.0-SNAPSHOT . jar:hdfs/hadoop-hdfs-nfs-3.0.0-SNAPSHOT . jar :hdfs/1ib/commons-daemon-1.0.13.jar:hdfs/1ib/hadoop-hdfs-client-3.\
0.0-SNAPSHOT . jar:hdfs/1ib/hpack-0.11.0. jar:hdfs/1ib/leveldbjni-all-1.8.jar:hdfs/1lib/netty-all-4.1.0.8etas.jar:hdfs/1ib/okhttp-2.\
4.0.jar:hdfs/1ib/okio-1.4.0.jar:hdfs/1ib/xercesImpl-2.9.1. jar :mapreduce/hadoop-mapreduce-client-app-3.0.0-SNAPSHOT. jar :mapreduce\
/hadoop-mapreduce-client-common-3.0.0-SNAPSHOT. jar:mapreduce/hadoop-mapreduce-client-core-3.0.0-SNAPSHOT. jar :mapreduce/hadoop-ma\
preduce-client-hs-3.0.0-SNAPSHOT. jar :mapreduce/hadoop-mapreduce-client-hs-plugins-3.0.0-SNAPSHOT. jar :mapreduce/hadoop-mapreduce-\
client-jobclient-3.0.0-SNAPSHOT. jar:mapreduce/hadoop-mapreduce-client-nativetask-3.0.0-SNAPSHOT. jar:mapreduce/hadoop -mapreduce-c\
lient-shuffle-3.0.0-SNAPSHOT. jar:mapreduce/hadoop-mapreduce-examples-3.0.0-SNAPSHOT . jar:yarn/hadoop-yarn-api-3.0.0-SNAPSHOT . jar:\
yarn/hadoop-yarn-applications-distributedshell-3.0.0-SNAPSHOT. jar:yarn/hadoop-yarn-applications-unmanaged-am-launcher-3.0.0-SNAP\
SHOT. jar:yarn/hadoop-yarn-client-3.0.0-SNAPSHOT . jar:yarn/hadoop-yarn-common-3.0.0-SNAPSHOT . jar:yarn/hadoop-yarn-registry-3.0.0-5S\
NAPSHOT . jar:yarn/hadoop-yarn-server-applicationhistoryservice-3.0.0-SNAPSHOT. jar:yarn/hadoop-yarn-server-common-3.0.0-SNAPSHOT . §\
ar:yarn/hadoop-yarn-server-nodemanager-3.0.0-SNAPSHOT. jar :yarn/hadoop-yarn-server-resourcemsanager-3.0.0-SNAPSHOT. jar :yarn/hadoop\
-yarn-server-sharedcachemanager-3.0.0-SNAPSHOT. jar:yarn/hadoop-yarn-server-web-proxy-3.0.0-SNAPSHOT . jar:yarn/lib/acpalliance-1.0\
.Jar:yarn/1ib/commons-math-2.2. jar:yarn/1ib/curator-test-2.7.1.jar:yarn/1ib/fst-2.24. jar:yarn/1ib/guice-3.0.jar:yarn/1ib/guice-s\
ervliet-3.0.jar:yarn/1ib/javassist-3.18.1-GA. jar:yarn/1ib/javax.inject-1.jar:yarn/1ib/jersey-client-1.9.jar:yarn/1ib/jersey-guice\
=1.9.jar:yarn/1ib/objenesis-2.1.jar
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Jigsaw ) B Frs

o ST H B EASFE IT:
— A EERUACE, DLE e HArgouE R MEsS . 2y Hi 55 H class-path /1 (See: Jar Hell)
— 5B B (encapsulation)

° T R UFAL:
— Y R+ T R 2 A
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PR 25 28 2H ik
c BTGB T BEAIAP, DITESmPE. BERE A AT B SR

* Javac/java:
— BT AR ) S FE, b imodule path
— S PRET XA IR 128 T
e jlink T. &
—JavaFris | — Nk R B (linking Phase)
— TR A B /M Ok £ [ Javais AT I
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« JDKE
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JavatsE i

Consisted by:
stats.core * Module descriptor (module-info.java)
s \ * Source codes

com.acme stats_core_clustering.Cluster
com.acme stats.core.regression.Linear

|, com
| Javax
. J . sun

‘ __| module-info.java

‘fi,) JavaOne
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HL R B JModule Descriptor

module java.naming {
requires java.security.sasl;
exports javax.naming;
exports javax.naming.directory;
exports javax.naming.event;
exports javax.naming.ldap;
exports javax.naming.spi;
exports com.sun.jndi.toolkit.ctx to jdk.naming.dns;
exports com.sun.jndi.toolkit.url to java.corba, jdk.naming.dns, jdk.naming.rmi;
uses javax.naming.ldap.StartTIsResponse;
uses javax.naming.spi.lnitialContextFactory;
provides java.security.Provider with sun.security.provider.certpath.ldap.JdkLDAP;

‘fi,) JavaOne
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Accessibility (JDK 9)

* public to everyone

= [GLASSFISH-21428] IDK9 -... X

C? Search

& @ ntipsy/javanet/jira/browse/GLASSFISH-21428 ¢

X]lRA Dashboards ~ Projects »+ Issues »  Agile ~ ®~ Llogin
* public but only to specific modules | & cse
JDK9 REFERENCES TO JDK INTERNAL API IN main/appserver/security ]
i . . /core-ee/src/main/java/com/sun/enterprise/security/provider/PolicyWrapper.java '
* public only within a module — =
Details People o
Type: (*) Bug Status: [ oPEN | Assignee:
1 p r O t e Ct e d Priority: + Major Resolution: Unresolved n Arindam Bandyopadhyay
Affects Version/s: 4.1 Fix Version/s: None
Component/s: security ;f;oner
Labels: jokS-int Arindam Bandyopadhyay
* <package>
0 Vote for this issue
. Description Watchers:
o p r I V a t e There is a reference to jdk internal api in main/appserver/security/coreee/src/main/java/com 1) Start watching this issue
/sun/enterprise/security/provider/PolicyWrapper.java. We are getting the following exception in time
- build.
< ava.Iang.lllegaIAccessError:g:::s cl:;m.sun.enterprlse.securlty.provlder.PoIlcyWrapper (in module: Qates
Unnamed Module) cannot access class sun.security.provider.PolicyFile (in module: java base), ted:
sun_security| provnder is not exporled to Unnamed Module 29/Sep/15 6:26 AM
t )
:t zgm sun. enterpnse security.provider.BasePolicyWrapper. <|n|t>(BasePoI|cyWrapper ;ava 148) Updated
at com.sun.enterprise.security. provider.PolicyWrapper.<init>(PolicyWrapper.java:67) Today 10:58 AM
at sun.reflect. NativeConstructorAccessorlmpl.newinstanceO(java.base@9.0/Native Method) -
— *
--add-exports <source-module>/<package>=<target-module>(,<target-module>)
g JavaOne
) . . . .
SR Copyright © 2016, Oracle and/or its affiliates. All rights reserved. | 13




Readability — direct or implied

X reads Y if:
— X requires Y Module X & Module Y
or requires Y

— Xreads Q, and Q requires transitive Y
reads Module Q reads

MOdUle X é é
requires
reads

Readability can be increased with
--add-reads <source-module>=<target-module>

¢

L S ORACLE'

Module Y
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o 5 2 R G S B AL A ) 521 (Reflection)

* Restrict deep reflection to access non-public elements
— Badly affect proxies with ‘setAccessible()’

* To allow all of the non-public elements of a package:
— A new concept of open modules
— Introduce the new per-package directive “open”

 Command-line equivalences
— “--add-opens”

¢

8, JavaOne | o
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Javate B {7928

* Explicit named modules
* Automatic named modules — put jars to module path

* Unnamed module — those loaded by class path

* behaves differently:

— Unnamed modules:
* Reads all modules

* Exports all its packages, but named modules cannot access types in unnamed modules

— Automatic named modules:
* Reads all modules
* Exports all its packages

‘fi,) JavaOne
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P E 5 TH FRJ AP

* New/extended APIs:
—java.lang.module.*

—Java.lang.Module/Modulelayer
— Extends: Java.lang.Class::getModule()

* Layers control the relationship between modules and class loaders
— Hierarchical
— Boot layer created at JVM startup
— A container application can create a new layer

‘fi,) JavaOne

<— SORENE Copyright © 2016, Oracle and/or its affiliates. All rights reserved. |

17



Samples to instance Module/Layer

Path dir = Paths.get(“path_to_your_modules");

ModuleFinder finder = ModuleFinder.of(dir);

// Get boot layer

ModulelLayer bootLayer = ModulelLayer.boot();

Configuration parent = bootlLayer.configuration();

// Create a new configuration

Configuration cf = parent.resolve(finder, ModuleFinder.of(), Set.of(modules...));
ClassLoader scl = ClassLoader.getSystemClassLoader();

// Create a new Modulelayer

Modulelayer layer = bootLayer.defineModulesWithOnelLoader(cf, scl);

‘fi,) JavaOne

<— SO Copyright © 2016, Oracle and/or its affiliates. All rights reserved. |

18



Classloaderyi

Bootstrap class loader

y

Bootstrap loader ) ‘/ Platform loader A Application loader

java.base @ java.logging java.sql java.corba jdk.compiler guava junit.jar glassfish.jar

Platform class loader

— was extension classloader

— Modules de-privileged for secuiity nnpruveincii
* Side effect: NOT all Java SE types are visible to boot loader

Application class loader

Above two are no longer URLClassLoader

(< = JavaOne
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Layers, classloaders and modules

Loader 16 Loader 17 Loader 23 Loader 24

closure-
compiler

guava@11

guava@18 jackson@2

Bootstrap loader Platform loader Application loader

java.base = java.logging java.sql = java.corba

Java Platform Module System

(( ]avaOne
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FEAS
o BT T R

java --list-modules

java --list-modules java.se
o I AR ER
javac --module-path mod_dir \

--add-modules java.desktop \
--module-source-path src_dir java_files

« IBATELEAL N

java --module-path mod_dir -m my_mod/MainClass

g) JavaOner
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o FRIEAA O R g filljavailz 1T M5
S jlink --module-path jmods/ --add-modules java.desktop --output myimage
S myimage/bin/java --list-modules
java.base@9
java.datatransfer@9
java.desktop@9
java.prefs@9
java.xml@9
S myimage/bin/java -jar jedit.jar

‘ﬁ) JavaOne
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PR AL LA N
« I RATIIRN T M classpath 2 AT

— SCBRAEAE N unnamed modules
— U A IDK 9% P ATz AT DA 5 25 1

» ZR BT ERAL
— far X AE 2] module path, Java<= B H ¥ 4L yautomatic modules:
— IRt 0] DL E #4) linamed modules

(( ]avaOne
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- \{ Zj:l‘l_{ /ECEAI‘ E%
I M HCHRIR A
$ jdeps -s lib/myapp.jar lib/mylib.jar
myapp.jar -> lib/jackson-core-2.6.2.7jar
myapp.jar -> lib/jackson-databind-2.6.2.jar
myapp.jar -> mylib. jar
myapp.jar -> java.base
myapp.jar -> java.sql
mylib.jar -> java.base

A= B module descriptor, #ATAH IS E M)

$ jdeps ——gen-module-info src x.jar

writing to src/jackson.annotations/module-info.java
writing to src/jackson.databind/module-info. java
writing to src/jackson.core/module-info. java

= lavaone Copyright © 2016, Oracle and/or its affiliates. All rights reserved. |
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ﬁﬂl‘tﬂ%ﬂ
e B SR Bl RE /AN e =R, Ehln:

— C|rcI|ng references, “split packages” <% 7] it

- f§FH T JDK internal APIs:

— 1] PLZ 25 SRS 2 #AH N APL:
https://wiki.openjdk.java.net/display/IDK8/Java+Dependency+Analysis+Tool

— AT DL PSS R0 2 A R g 28 20 e m DA ] A,
--add-exports java.base/jdk.internal.misc=Your_mod
(or use ALL-UNNAMED for unnamed module)

« HAMIDK 95| NS M &, bhan:
— Xftools.jargiF rt.jar ki (& MR

(( ]avaOne
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TroubleshootingiZ Il
o BT RE 1 H 12 Wik T

— -Xdiag:resolver expose detail of constructing the initial module graph.

— -Dsun.reflect.debugModuleAccessChecks thread dump to help investigate
accessibility issues in reflection

— -Xlog:modules=[debug|trace] verbose logging for modules

‘fi,) JavaOne
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Ahead-of-Time Compilation
JEP 295

» IR P IS KUk I HL R (library-like mechanism) PA A S 2T 4
« 2T E: jaotc
NIk

— Compile:

jaotc --output libHelloWorld.so HelloWorld.class

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

g) JavaOner
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G11EANBRINGC

JEP 248

c MBI T, WEE A NgcE B EEME G T A&
« G122 B R R 1 78 20 I i £E 2

— HEREEIR Hbr, BEfgIAR4EIR SLAs

— IR R AR IR R L T-CMS (BT B FE 5 30RE Ak a) 0

S

avaOne-
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CMS AR K?

» ¥ [%Incremental CMS (iCMS, deprecated in 8)
* 157 = /2 incremental mode of CMS
- {# 1 Deprecate CMS (JEP 291)

g) JavaOner
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Remove GC Combinations Deprecated in JDK 8

JEP 214

o PR 2 AT I AN ST TVF

. u%/ﬂEMTEWammgﬁ‘ﬁmerror

Unrecognlzed option: Xxxx

Error: Could not create the Java Virtual Machine... fatal error... Program will exit.”

-XX:-UseParNewGC -XX:+UseConcMarkSweepGC DefNew + CMS
-XX:+UseParNewGC ParNew + SerialOld
-Xincgc ParNew + iCMS

-XX:+CMSIncrementalMode -XX:+UseConcMarkSweepGC

ParNew + iCMS

-XX:+CMSIncrementalMode -XX:+UseConcMarkSweepGC -XX:-UseParNewGC || DefNew + iCMS

(< = JavaOne

ORACLE’
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Unified logging for JVM and gc
JEP 158 and JEP 271

* Fine-grained, easy to configure JVM logging
* -Xlog:gc FEAR AL, T “-XX:PrintGC”
A
-Xlog:help
-Xlog:disable
-Xlog:gc
-Xlog:gc=trace:file=gctrace.txt:uptimemillis,pids:filecount=5,filesize=1024

‘ﬁ avaOne
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Process APl Updates
JEP 102

* On java.lang.Process new methods to get the PID, direct children, and all
descendants

* New java.lang.ProcessHandle interface
ProcessHandle current = ProcessHandle.current();
current.info().totalCpuDuration().ifPresent(d -> {
System.out.println("Total cpu duration :" + d);

1)
current.children().forEach(p -> System.out.println("Pid:" + p.getPid()));

éiJavaOne“
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Convenience Factory Methods for Collections
JEP 269

e CZe X T AR BRI IR A -
Set<String> set = new HashSet<>();
set.add("a");
set.add("b");
set.add("c");
set = Collections.unmodifiableSet(set);

or
Set<String> set =

Collections.unmodifiableSet(new HashSet<>(
Arrays.aslList("a", "b", "c")));

g = JavaOne
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* Now:
Set<String> set = Set.of("a", "b", "c");

 HTHIERS T 1. “of” on Set, List, and Map.

 Return unmodifiable collections.

* Randomized iteration for set and maps.

* Up to 10 methods, though varargs is supported
@ of() : Map<KV> - Map
@ of(K k1, Vvl Kk2, Vv2, Kk3, Vv3 Kkd V4, Kk5, Vv3): Map<KV= - Map
@ of(K k1, Vvl, Kk2, Vv2, Kk3, Vv3, Kk, Vva, KkS, V5, K k6, Vv Kk7, Vv7, Kk8, Vv8, Kk9, Vo, K kl0, Vv10) : Map<K V= - Map
@ of(K k1, Vv1) : Map<K\V> - Map
@ of(K k1, Vvl, K k2, Vv2, K k3, Vv3, K k4, Vv4, K kS, Vv5, K k6, V v6) : Map<KV> - Map !
@ of(K k1, Vv1, K k2, Vv2) : Map<K\V> - Map
@ of(K k1, Vvl, K k2, Vv2, Kk3, Vv3, Kkd, Vv4, KkS, V5, Kk6, Vv Kk7, Vv7): Map<KV> - Map
@ of(K k1, Vvl, K k2, Vv2, K k3, Vv3) : Map<K\V> - Map
@ of(K k1, Vvl, K k2, Vv2, K k3, Vv3, Kkd, Vv4, KkS, VS5, K k6, V6, Kk7, Vv7, Kk8, Vv8): Map<KV> - Map
@ of(K k1, Vvl, K k2, Vv2, K k3, Vv3, K ki, Vvd): Map<K\V> - Map
@ of(K k1, Vvl, K k2, Vv2, Kk3, V3, Kkd, Vva, KkS, VS, K k6, V6, Kk7, Vv7, Kk8, V8, K k9, Vv9): Map<KV=> - Map
@ ofEntries(Entry<? extends K,? extends V=... entries) : Map<K\V> - Map

g = JavaOne
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AR
JEP 254: Compact Strings

* replace String-internal char[] representation (16 bits/char) with a byte|[]
array plus encoding field

— Based on contents of string, either 1-byte per character or 2-bytes per character representation

— Transparent to users; same APl with better memory density

JEP 280: Indify String Concatenation

* Javac compiles string concatenation down to StringBuilder calls. Call
pattern may not be optimal for a given JVM implementation.
— New stable library entry point java.lang.invoke.StringConcatFactory

— Compilers use this facility; dynamically linked at runtime, optimized by JVM

‘fi,) JavaOne
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Variable Handles
JEP 193

* A standard means to invoke the equivalents of java.util.concurrent.atomic
and sun.misc.Unsafe operations upon object fields and array elements.

* A standard set of fence operations for fine-grained control of memory
ordering

* A standard reachability fence operation ensuring a referenced object
remains strongly-reachable.

g) JavaOner
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HTTP/2 Client
JEP 110

* S FFHTTP/2 and WebSocket 31X
* 3 FFsync and async TAERE T

* Reactive style programming API

* High performance but much light weight APl comparing with netty or
Apache HttpClient

* Delivered as an incubator module

g) JavaOner
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Brief samples

HttpClient client = HttpClient.newBuilder()

.executor(exec)
.sslContext(sslContext)
.version(HTTP_2)
Jbuild();
HttpRequest req = HttpRequest.newBuilder(uri)
POST()
Jbuild();
client.sendAsync(req, abodyhandler)
thenApply(...);

‘ﬁ) JavaOne
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jshell

OpenJDK Project Kulla/
JEP 222: jshell: The Java Shell (Read-Eval-Print Loop)

« 0] DLAEWE 58 )5 FH APIEE 1E 5 4 1 -
* ¥TH command-line, AJ5:
jdk-9\bin\jshell
Jshell>/help

jshell> ProcessHandle ph = ProcessHandle.current();
jshell> ph.getPid();
jshell> ph.info().command();

g) JavaOner
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Private interface method
JDK-8071453: Allow interface methods to be private

* IDK 8 U6~ FrERE 1 v 58 Y default method
» Java 9%% L1 1] LLSE M private methods :

— static methods

—instance methods

» SR ) i

g) JavaOner
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135 /& 1F Ndefault methodJhelper method
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