EIXBEEAM R

GLOBAL INTERNET ARCHITECTURE CONFERENCE

GIAC

Java 9 In Practice

el , Java Core Libraries

2017.thegiac.com



éi}}{ﬁﬂ;@lﬂ%ﬁgk% \_______________________________________________

GLOBAL INTERNET ARCHITECTURE CONFERENCE

GIAC

iRLE

 Principal Member of Technical Staff, OpenJDK Committer, Oracle Java
Platform

- BrES)avatw UKEILHEEBA | REEERD Javatz DREFSIERRES
« DPAXKBEEXFavaFESERITESFRNATUSHYER

2017.thegiac.com



EIXEEAM R A

GLOBAL INTERNET ARCHITECTURE CONFERENCE

GIAC

Hi=z

. 1L FA7E)ava 9 sk !

 JPMSHEHY =T,
. Flow APIF1JVM4FMESCEE

2017.thegiac.com



éﬂzﬁﬂﬁlﬂ’é’éff@k% _

GLOBAL INTERNET ARCHITECTURE CONFERENCE

GIAC

TREE AR

- RigZEXY)ava SFHFEBEEANT i#
. EGRIEHYRIEAELS

2017.thegiac.com



EEKHEEMIE{GAS e —
GLOBAL INTERNET ARCHITECTURE CONFERENCE \

GIAC

LIRS (%) ?

- HSCRBMERHIRIPATK
- Bl e SREAHZ/ITHY

=T R
T Hutes

A7 R GK

2017.thegiac.com



GLOBAL INTERNET ARCHITECTURE CONFERENCE

GIAC

Java 9IXEEBEI T
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- EEFET BilMaven , X9mEiFE. FIOSESMEREMEMH 724+

o« BBoREEEFATESRRRM T 2 BN | 40
- [EEEMAIRY—EApachelllH
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1L FESCRERECSR (19EFETT )

- Java 9fBHEHRYETEEL)L

o IRASENEAIN

- JDKAIEBAPIE}EE

. JERDDKRILERIE Y,

« ClassloaderZ2t5F017 989744
- BEIESE:

https://docs.oracle.com/javase/9/migrate/toc.htm
https://github.com/CodeFX-org/java-9-wtf
https://blog.codefx.org/java/java-9-migration-guide/
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Javaf IR EPBGHRAS T4 (1)

« JEP 223: New Version-String Scheme
» http://openjdk.java.net/jeps/223

o AT AXAER?
JavadESEERZNER:
- ERRA
- BT
- ZR5
- build&

- F—EInBYEE , /EEiREIAYCassandrafllogdj. MavenEL—=%R...
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Javaf IR EPBHRAST{4(2)

- JavaBBversion :

- LIgy: 1.8.0_66-b18

« M7E : 9-ea+121

- WRBIEDNRMIRARZE “-ea
¢ java.vm.version :

« LIgy : 25.92-b14

« ME : 9-ea+121

- JREXEX...
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CassandrasCig (1)

« HFmaster branch + Java 9, build+launch
- HEMEMIGEET

[javac] /home/felix/cassandra/src/java/org/apache/cassandra/utils/Throwables.java:80: error: unreported exception
Exception; must be caught or declared to be thrown

[javac] perform(Stream.of(actions));

[javac] A

[javac] /home/felix/cassandra/src/java/org/apache/cassandra/utils/concurrent/Locks.java:46: error: cannot find symbol
[javac] unsafe.monitorEnter(object);

[javac] A

[javac] symbol: method monitorEnter(Object)

[javac] location: variable unsafe of type Unsafe

[javac] /home/felix/cassandra/src/java/org/apache/cassandra/utils/concurrent/Locks.java:52: error: cannot find symbol
[javac] unsafe.monitorExit(object);

[javac] A

[javac] symbol: method monitorExit(Object)

[javac] location: variable unsafe of type Unsafe
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« Java 9 Type inference bug
- JDK-8160244, capture conversion{T AGIRIE

// Compile well in Java 8
public static <E extends Exception> void perform(DiscreteAction<? extends E> ... actions) throws E

{

perform(Stream.of(actions));

}
public static <E extends Exception> void perform(Stream<DiscreteAction<? extends E>> actions) throws E

{
}

# workaround

Throwables.<E>perform(Stream.of(actions));
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CassandraSCi& ( 3)

- 5|FHJDKAEBAPI -- Unsafe.moniterEnter()/monitorExit()
- OEERIRRIRTNA(Q) ¢

private volatile long lock;
private static final AtomicLongFieldUpdater<AtomicBTreePartition> lockFieldUpdater =
AtomicLongFieldUpdater.newUpdater(AtomicBTreePartition.class, "lock");

private void acquireLock(){
long t = Thread.currentThread().getld();

while (true){
if (lockFieldUpdater.compareAndSet(this, OL, t))
return;
// park for a while

}
}

private void releaselLock(){
long t = Thread.currentThread().getld();
boolean r = lockFieldUpdater.compareAndSet(this, t, OL);
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CassandrasCi& (4 ) -- {€FJava 9 VarHandle API

private long lock;
private static final VarHandle lockHandle;
static {
try {
lockHandle = MethodHandles.lookup().findVarHandle(AtomicBTreePartition.class,
"lock", long.class);
} catch (NoSuchFieldException |lllegalAccessException e) {
// Handle as your requirement
throw new Error(e);
}
}
private void acquireLock(){
long t = Thread.currentThread().getld();
while (true){
if (lockHandle.compareAndSet(this, OL, t))
return;
// park for a while

}
}

private void releaseLock(){
long t = Thread.currentThread().getld();
boolean r = lockHandle.compareAndSet(this, t, OL);
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Why VarHandle API?

AL ZBE T EIRT, JIDK APISZELARAE T mrbr it

o 4, WEHIVMA fFcorruption. Ul:
o HEEH R BRI AT (castable)
o M TTRBAEA BRI

o —EME: 0, EEAEREAM—En0vr a0

o mEtERE: SUnsafefH BN SE ) EAEMERE, JFH, ZELRUEARIT
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+ BAA BTN avakR A SEHA RN A ?

« Cassandra : "We rely on sun.nio.ch.DirectBuffer.cleaner().clean() to free memory
mapped files. DirectBuffer.cleaner() before Java 9 is returns a sun.misc.Cleaner, but Java 9
returns jdk.internal.ref.Cleaner ”

« Log4j : {EEfStackWalker 13§ ¥JProcess API
- FEARFIZE . Multi-release jar

—META-INF
—maven
I——urg .apache. logging.log4j
L—1p gdj—api

—sservices
—ypersions

L—1p gging

L—1og4;j
I——ut il

—MmESSage
—=simple
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SIERRANEJAPIASRE (2)

o BAIREARE)avahRAAS ? EEEF—FSIDKIG ?
- FEAMER(2) : JEP 247: Compile for Older Platform Versions
« Javac --release N

« ZFF : Javac -source N -target N -bootclasspath rtN.jar

» JavaciHBERERANAPHER
o LUSERETUEYE770E
- XS ATHAPI
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QIERRZANBJAPIASRES -- MavenEI’JﬁT—;

<artifactld>maven-compiler-plugin</artifactld>
<version>xxx</version>
<executions>

<execution> o XFF --module-path
<id>default-compile</id> o MIFTEXIRIFE, LLAbFEmodule-info
<c9nflgurat|o'n> R ﬂﬁﬁ--release?ﬁiﬁﬁﬂﬁ :_%Q&

<jdkToolchain>
<version>9</version>
</jdkToolchain>
<release>9</release>
</configuration>
</execution>
<execution>
<id>base-compile</id>
<goals>
<goal>compile</goal>
</goals>
<!-- recompile everything for target VM except the module-info.java -->
<configuration>
<excludes>
<exclude>module-info.java</exclude>
</excludes>
</configuration>
</execution>

</executions>
2017.thegiac.com
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- BT BIFAETE :
« 2EMETA-INF/versions TS class3 {4
o EFRhAABEZBEModule-info.class
« 4 Android dx
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- FETconfBR , BEEEXECESS
- BZInB{K#EiTFrt.jar, tools.jar, 4

 IDE

- ETFJavalEMES S ( 4Jython)
o FEE—MFRYSIC
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// JDK8H] LL{# F ${JAVA9_HOME}/lib/jrt-fs.jar
Map<String, String> env = new HashMap<>();

env.put("java.home", System.getProperty("java.home"));
FileSystem fs = FileSystems.newFileSystem(URI.create("jrt:/"), env);

Path sampleClass = fs.getPath("/modules/java.base/java/lang/Object.class");
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Classloaderz{t,(1)

« Bootstrap + Platform + Application classloaders

 ERUIBHPER , BUKAILIZSS
http://java9.wtf/class-loading/
g0 , java.sql.*, javax.activation.* jaxb, jax-ws ...

o BRRINE
{FH--add-modules modulel, module2...
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Classloaderz{£,(2)

« URLClassLoaderX|J¢AE
. éf_éf'iiﬁﬁﬁfl’q CJass::getResource* . ClassLoader::getResource* 1~F
BB DKAERAIR

. SRRIE - \ \
{EFModule::getResourceAsStream 15 [afEMN R A IR

+ -Xbootclasspath#55{t , AR EATEVIIEI T ERFBEANTESMTES ?
- fRRAE : --patch-module
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=R P PMSHERR{K, (1)

o IHARRE
RIZERIRjariR RS EE | BifjdepsERERIEATT | IRIRERN
R TR

- 8, WLHFRZIFES AT |
- MEAZSHEIEI o RE5E \
;Bj;\’_-ﬂlﬁﬁ , SHadoop , Cassandra , 2MCKETEABERIREER
arJd

- B, B/INAARINE fNlog4j, guaua , tBLESRHESZH
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=1 A FHJPM SEEER{Y,(2)
. WNAERSEIERAI0g4;]

S{JAVA_HOME | /bin/jdeps --generate-module-info mods lib/*.jar dist/*.jar
writing to mods/stax2.api/module-info.java

writing to mods/commons.csv/module-info.java

Missing dependence: mods/log4j.core/module-info.java not generated
writing to mods/jeromqg/module-info.java

L

writing to mods/javax.persistence/module-info.java

Missing dependence: mods/slf4j.api/module-info.java not generated

Missing dependence: mods/woodstox.core/module-info.java not generated

ERROR: missing dependencies
org.apache.logging.log4j.core.config.plugins.convert.TypeConvertersSByteArrayConverter ->

javax.xml.bind.DatatypeConverter not found
org.apache.logging.logdj.core.net.SmtpManager ->javax.activation.DataSource
not found
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= FIFBIPMSHELR{L(3) -- Split packages|a)i

- ESCISRIAERD FHRIE &
- FRljarBEGREpackage RHAERE \
- Rl ﬁ%@ﬁﬂﬁﬁﬁ%&gﬂ—package‘Fﬁz UYL

¢ L'LM*D_J 'jJ/£
o BAHRFEHSMER  HITEWMEFH
- WTER ackageQ&nJlﬁltﬂE’JraR

- _JL,L@JUJGIE?KD
- FIFRREREEHT ( --patch-module ) 1+l
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=AM ARIPMSIRIRIL(4) -- BB RIEHS
« Circling referencesFHA&£N]
- Unnamed packages -- Bl{#)avatJEEFi AT .

L

/5 Ak Cassandralist F ] &

S{JAVA_HOME}/bin/jdeps --gen-module-info src/ *.jar ./lib/jars/*.jar

Exception in thread "main" java.lang.module.FindException: Unable to derive module descriptor
for: ./lib/jars/hsqldb-1.8.0.10.jar

at java.lang.module.ModulePath.readlar(java.base @9-ea/ModulePath.java:552)

at com.sun.tools.jdeps.Main.main(jdk.jdeps@9-ea/Main.java:48)
Caused by: java.lang.lllegalArgumentException: Empty package name
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=R FIPMSEERAL(S) -- FTHIBRSS FEEN SRR

 Log4j java 92437 SPIfServiceLoader#l#l
- InB (' B ) IR —RIRSED , o3lRERSZIARSTI

/17 B A
module org.apache.logging.log4j {
exports org.apache.logging.log4j;
exports org.apache.logging.logdj.spi;
/] ...
exports org.apache.logging.logdj.util;
uses org.apache.logging.log4j.spi.Provider;

L

HARREHLSZIISPI, 40T ANFEIX B R JT
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Automatic module2RZHIRInH Bail T EAYiEE

+ Automatic Module2 HFRSHZBRITEFE
- Bjargl&Emodule path~ , IDKEAEEMR—EF
- R, afLUETHETE#HITES

- BEMNOT :

1. WNERJAR main mamfestﬁ}%& “Automatic-Module-Name” |, FiEZ{EES.

2. BB “jar" Ja5
UFH%%J_T -O\\d+(\.|$))" AL , BIGERE BB IREARFINRA
3. u: "foo—bar—1.2.3-SNAPSHOT.Jar BkE

&t . “foo.bar”
FRAE : "1.2.3-SNAPSHOT"
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- BEIISCHIR :
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Flow API#J#R

« Reactive StreamBIER/NESAPI ( Flow API)

- HlavaiE S EEEMEENMES , ATLUEAARERIReactivefEZEZ H RIS T
« Publish-Subscribet&E=i#{7Flow ( PUSH/PULL-based ) =3l

- BEZHETEARATLASEHEIXAPING , SXBENA

Request N
Publisher |\  subscriber
Push N

Publisher Processor Subscriber
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Flow APIRYEETTSEE

« Java 9FE a1 Concerete ProcessorsCIj

o BT —1=EConcerete PublishersCij
- java.util.concurrent.SubmissionPublisher

- AR LUGITsubscribergiE | BBATLAIEEEXecutors.newFixedThreadPool(int )
- BXiiAERForkJoinPool.commonPool()

/ \ Subscribe

SubmissionPublisher

DATA submit

Request/cancel

Buffer Request/cancel

2017.thegiac.com



GLOBAL INTERNET ARCHITECTURE CONFERENCE

GIAC

Java 9|7\J%I31E _

« fMB—TJEP 110 : HTTP/2 Client APIFAJERS HhSR

// VE NFlow.Publisher, 4t ¥ outgoing data, El 2 i%request body
// #ihigh level Java objects#% #t yByteBuffer flow.
jdk.incubator.http.HttpRequest.BodyProcessor

// YE NFlow.Subscriber

/] B B B # s M\ ByteBuffer®% Ny 1@ £ a X %
jdk.incubator.http.HttpResponse.BodyProcessor

// Flow control B 3514 ;2 MR 48 7 ok B 25230

2017.thegiac.com



ééﬂﬂgﬂ%ﬁ] 1ﬁjh£k \_______________________________________________

GLOBAL INTERNET ARCHITECTURE CONFERENCE

GIAC

Flow API{ERfT X215k

. ReactlveEE,Z\E}L—xExEmemor -efficient

BRENSREME | R#H 7K 5FEIT7] AT RE T RYALE]

- EASGERIISEEE T |, AR FBy teBuffer 2 MEAER ( JDK-
8186750 )

- HAAXAFRAZEFlow APISERY

o Publisher/Subscriberstil , EEXEFNIEtEReactivetlEZEHIAZ T :
- http://mail.openjdk.java.net/pipermail/net-dev/2017-December/thread.htm|#11063
- RRBEREIRM T B AH# TR

. EEE MBI policy
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JavalganEge ot

- Java FNABIRIEIIEHERZIET:
- ALA&%Ehttps://mjgl23.github.io/2017/10/02/JVM-startup.html

300

250

200
15
10
5l
0
\’3‘%-" \,2,4"’0) \(5@@ \(b@q K & R & @@

ha P e

o

o

o

2017.thegiac.com



Flame Graph

g buildBJLARIFI-XX: + TraceBytecodes -XintW &Ll iRtEHH

é};}zﬁﬂ;&[ﬂ?ﬁﬁgk% \

GLOBAL INTERNET ARCHITECTURE CONFERENCE

https://github.com/brendangregg/FlameGraph

fi#)ava IFEIMTERIN T H+4 (1)

fstack
- SXigFAFlameGraph{E& :
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IEf#)ava OGN T4 (2) -- initPhasel

« X—ERERVMYIAHRIEXNERE , ZiEEThread¥lialt
. #ItA{kSystem Class

. PIBERMERGHIEMINETE

- IREVMEAREE , tkalFcache , DirectBufferix KBS
- EINEIHZF

« #tattlLevel 1

L
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8% Java IGENMTERIM T4 (2) -- initPhase2
. YIEaftlava EEEHYLER S

« Java.base
. ?)J!l‘*ﬂ.’,LeveI 2
o X—ERZBIRECIAERTHY

L

)(
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JavalFaItEBEiiL

- MWIDKBEBXiR , —MaEERILLEEHE
-~ BEMBE A | BERRIHRTRRI
- BETIES - B, o~
o XSFR AR :
- AREIGCHAERXZR , LLaNG1FtEE L Parallel GCHIISILIE/NT
o JlinkE®IRuntimefA" I} 7L
- THABIVMILL
- FIAjlinkEHruntime
« CDS/AppCDS
« AOT
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CDS + AppCDS (@ l4E1s)

- NEIRETIVM metadata , & class-loadingFFiH
- BOHEohEREFIFootprint
- R -

#AE RS VA4S SCAF

java -XX:SharedClassListFile=<class_list_file> -Xshare:dump

#¥]J+ CDS

java -Xshare:on ...
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AOT(Ahead of Time Compilation)

« 4 Bytecode’s # X native code
o SZESPE, Java 91 S HELinux x86

FH 151

HIW PEIR R

jaotc --output java_base.so --module java.base
#UEE 5 B

java -XX:AOTLibrary=./java_base.so yourApp
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AOTENEYmIFE

o AOT&FrAH, BESAIHIVM Compilerfli il ?
o  WIRNFHREEN, NTA RSN LERfiH
o KBFAEITHRIN, ik Ftiered-AOT

° 72%%(
--compile-for-tiered

NI PN
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AOT4mFER 511 TS 4K

o BT SHOR GRS Y], HAIGCHI S
i1l

How PR R
jaotc --output java_base.so --module java.base -J-Xmx4g

#UUH R B
java -XX:AOTLibrary=./java_base.so -Xmx4g yourApp
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AOTIRIEHRSIZTTHIZ 2L

o INfATIGEAOTHA SEAE AL ?
« FHHI:

java -XX:AOTLibrary=./java_base.so \
-XX:+UnlockDiagnosticVMOptions \

-XX:+UseAOTStrictLoading
yourApp
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