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The following is intended to outline osupposed general directioof growth and
development as Java programmers. It is intended for information purposes on
and may not be incorporated into any contract. It is not a commitment to deliv
any material, code, or functionality, and should not be relied upon in making
purchasing decisions. The development, release and timing of any features o
functionality described for products or services remains at the sole discretion
corresponding companies. Opinions expressed are solely my own and do not
express the views or opinions of my employer.
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Java 9
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Process APl updates

HTTP/2 Client

Improve Contended Locking

Unified JVM Logging

Compiler Control

Variable Handlers

Segmented Code Cache

Smart Java Compilation, Phase Two
The Modular JDK

Modular Source Code

Generate RufTime Compiler Tests

Test Clasfile Attributes Generated kjgivac
Parser API faashorn

Linux/AArch64 Port

Multi-Release JAR Files

Remove the JVM Tprof Agent

Remove thghat Tool

Javalevel JVM Compiler Interface

TLS ALPN

Validate JVM Commardne Flag Arguments

Unicode 8.0

XML Catalogs

Convenience Factory Methods for Collections
Reserved Stack Areas for Critical Sections
Unified GC Logging

PlatformSpecific Desktop Features
DRB®@asedSecureRandorfmplementations
EnchancedethodHandles

Modular Java Application Packaging

Dynamic Linking dfangagéefined Object Models

Elide Deprecation Warnings on Import Statementd-everage CPU Instructions for GHASH and RSBnchancedeprecation

Resolve Lint anBoclintWarnings

Milling Project Coin

Remove GC Combinations Deprecated in JDK 8
Tiered Attribution forjavac

Process Import Statements Correctly
AnnotationsPipleine2.0

Datagram Transport Layer Security (DTLS)
Modular RuATime Images
SimplifiedDocletAPI

jshelt The Java Shell (RekgtatPrint Loop)
New VersiorString Scheme

HTML5 Javadoc

Javadoc Search

UTF8 Property Files

Unicode 7.0

Add More Diagnostic Commands

Create PKCSXKeystoresdy Default

Remove Launchiime JRE Version Selection
Improve Secure Applicatidherormance

Compile for Older Platform Versions
Make G1 the Default Garbage Collector
OCSP Stapling for TLS

Store Interned Strings in CDS Archives
Multi-Resolution Images

Use CLDR Locale Data by Default
Prepare JavaFX for Modularization
Compact Strings

Merge Selected Xerces Updates into JAXP
BeanInfoAnnotations
UpdateGStreamen JavaFX/Media
HarfBuzZrontLayout Engine
StackWalking API

Encapsulate Most Internal APIs

Module System

TIFF Image 1/0

HiDPIGraphics on Windows and Linux
Platform Logging API and Service
MArlin Graphics Renderer

More Concurrency Updates

Additional Tests for Humongous Objects in G1
Improve TesFailureTroubl;eshooting

Indify String Concatenation

HotSpotC++ UniTest Framework

jlink: The Java Linker

Enable GTK 3 on Linux

New HotSpotBuild System

SpinWait Hints

SHA3 Hash Algorithms

Disable SHA Certificates

Deprecate the Applet API

Filter Incoming Serialization Data

Deprecate the Concurrent Mark Sweep GC
Implement Selected ECMAScript 6 Features
Linux/s390x Port

Aheadof-Time Compilation

Unified arm32/arm64 Port

Remove Demos and Samples

Reorganize Documentation
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JSHELL

1. bash A
joker:graal olegchir$ jshell

| Welcome to JShell -- Version 9.0.1

| For an introduction type: /help intro

jshell> System.out.println("Hello Cradle:Rave!");
Hello Cradle:Rave!

jshell> 2+2
$2 ==> 4

jshell> System.out.println($2);
4

joker:graal olegchir$ |




security-xmldsig

jaxws = jaxp-xalan
Jaxp-xerces-impl scripting-rhino
jaxp-xerces-resolver scripting compat httpserver
jndi-cosnaming tools base .
. — - _— e i S —
client ‘.
| charsets deploy |ndi-rmiregistry / B
servicetag / security-sunpkcs1l security-sunjce
{ security-jsse net.compat
other | | security-kerberos
P
pack200 " security-misc
indi-ldap
prefs " security-sas! instrument
S U] L
* logging ¥
jndi-dns
W
jndi e———— F

jaxp-parsers-api beans-events
R

# jaxpapl =

sctp

< nio *

2010

langtools

management-snmp

management
¢

management-liop

b
enterprise-base

jdbe-enterprise

Jdbe-odbe

jdbc-base

https:// twitter.com/ mreinhold'status/882644292036026368?lanex



https://twitter.com/mreinhold/status/882644292036026368?lang=en

java.se.ee

java.xml.ws </iava.se \" java.corba

\

java.annotations.common java.xml.bind

/

java.activation java.desktop

java.transaction

java.security.jgss java.instrument

A 4
java.sgl.rowset

|

java.sql

java.compiler java.naming java.management

\

java.security.sasl java.rmi

java.datatransfer java.prefs

java.xml.crypto —> java.xml java.logging java.scripting
java.base

2017

https:// twitter.com/ mreinhold'status/882644292036026368?lanex



https://twitter.com/mreinhold/status/882644292036026368?lang=en

Akka

Ant

AAvatica

Bean Validation
BlynkServer
BootstrapFX
ByteBuddy
Calcite

Camel

cglib

Commons Lang
CruiseControl
Derby

Eclipse Collections
EclipseEclemma
Eclipse IDE

Twitter: #WorksFineOnJDK9

Elasticsearch
EqualsVerifier
Gluon Mobile
Gradle

Graph Hopper
HeapStats
Hibernate ORM
Hibernate Validator
install4j

instana

IntelliJ IDEA
Jackson
jaCoCo
javassist
JCTools
Jersey

JMH
JITWatch
JodaBeans
JodaConvert
JOOQ
JOSM
JProfiler
JRebel
JuUnit
Kafka
Lettuce
Lilith

Log4;
logback
Lucene
LWGL

Maven

Mockito

Netty

Rabbit MQ Client
Rapidoid

RxJava

slf4j

Solr

Spotbugs

Spring Boot
Spring Framework
stagemonitor
TestNG
Thymeleaf
Wildfly
Woodstox


https://twitter.com/search?q=#WorksFineOnJDK9&src=typd




t ayAyed at 006!
A JFR (Java Flight Recorder)
A JMC (Java Mission Control)

A ZGC (Z Garbage Collector)
A AppCDS%Application ClasPata Sharing]EP 310



http://openjdk.java.net/jeps/310
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Moving Java Forward Faster
(Mark Reinhold)



https://mreinhold.org/blog/forward-faster#Proposal







Mark Reinhold - 1st

Chief Architect, Java Platform Group at Oracle
Oracle « Massachusetts Institute of Technology

San Francisco Bay Area « 250 &
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2017 2018 2019 2020 2021 2022 2023 2024 2025

https://fosdem.org/2018/schedule/event/state openjdk/



https://fosdem.org/2018/schedule/event/state_openjdk/
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http://openjdk.java.net/projects/jdk/10/
http://openjdk.java.net/projects/jdk8/milestones
http://openjdk.java.net/projects/jdk8/milestones#Rampdown_start
http://openjdk.java.net/projects/jdk8/milestones#All_Tests_Run
http://openjdk.java.net/projects/jdk8/milestones#Rampdown_phase_2
http://openjdk.java.net/projects/jdk9/#Initial_Release_Candidate
http://openjdk.java.net/projects/jdk8/milestones#Final_Release_Candidate
http://openjdk.java.net/projects/jdk8/milestones#General_Availability
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John Rose - 1st
Java Virtual Machine Architect
Oracle « UC Santa Barbara

San Francisco Bay Area « 423 &8
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https://fosdem.org/2018/schedule/event/jam_futures/
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Fiber

A User mode thread
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Loom




Thread (Runnabld,hreadShedulgr




St ra n d (abstract thread)

/N

Fiber Thread




ServerSocketChanngk ServerSocketChannepen)).bind(new InetSocketAddre¢808
new Fibel(() ->{
try {
while (true) {
final SocketChannalh =s.accepf);
new Fibel(() ->{
try {
var buf = ByteBufferallocateDirecl1024);
varn =ch.readbuf);
Stringresponse="HTTP/1.0 200 QKN";
n =ch.write(encoderencoddCharBuffewrap(responsg));
} catch(IOExceptiore) {}

}) start();

}
} catch(IOExceptiore) {}

}.start();




Demo







Ron Pressler

),

Quasar | Parallel Universe




Sponsor

HotSpot
Group

Lead
rpressletRon Pressler
Committers
acorn Karen Kinneal
alanb Alan Bateman
briangoetz Brian Goetz

Daniel D.
decube OIDaugherty

dholmesDavid Holmes
ehelin ErikHelin

hotspot

eosterlundErikma i S NI dz

fparain FredericParain
jrose John R Rose

kvn Vladimir Kozlo

mchungMandy Chung

mikael Mikael
Vidstedt

mr Mark Reinhold
psando: Paul Sandoz

rriggs Roger Riggs
vlivanov Viadimir lvano



http://openjdk.java.net/census#hotspot
http://openjdk.java.net/census#rpressler
http://openjdk.java.net/census#acorn
http://openjdk.java.net/census#alanb
http://openjdk.java.net/census#briangoetz
http://openjdk.java.net/census#dcubed
http://openjdk.java.net/census#dholmes
http://openjdk.java.net/census#ehelin
http://openjdk.java.net/census#eosterlund
http://openjdk.java.net/census#fparain
http://openjdk.java.net/census#jrose
http://openjdk.java.net/census#kvn
http://openjdk.java.net/census#mchung
http://openjdk.java.net/census#mikael
http://openjdk.java.net/census#mr
http://openjdk.java.net/census#psandoz
http://openjdk.java.net/census#rriggs
http://openjdk.java.net/census#vlivanov

Project Loom: Fibers and Continuations for the Java

Project Loom: Fibers and Continuations for the J¥Mgosal)



https://www.youtube.com/watch?v=fpyub8fbrVE
https://www.youtube.com/watch?v=fpyub8fbrVE
http://cr.openjdk.java.net/~rpressler/loom/Loom-Proposal.html
http://cr.openjdk.java.net/~rpressler/loom/Loom-Proposal.html

Project Loom: Fibers and Continuations for the Java

Project Loom: Fibers and Continuations for the J¥Mgosal)

<o hxt Ketint ©°oa™e | JetBraifso X



https://www.youtube.com/watch?v=fpyub8fbrVE
https://www.youtube.com/watch?v=fpyub8fbrVE
https://www.youtube.com/watch?v=b4mBmi1QNF0
http://cr.openjdk.java.net/~rpressler/loom/Loom-Proposal.html
http://cr.openjdk.java.net/~rpressler/loom/Loom-Proposal.html

Value Types




final clasdPoint{
public finalint x;
public finalint y;

publicPoin{(int X, Int y) {
this.x =X;
thisy =v;
}
] A



~ varpoints=newArrayListPoint>();

points.addinew Poin{(1,2));
points.addinew Point3,4));



ClassLayoyparselnstancgoints).toPrintablg)
ClassLayouparselnstancgpoints.get(i)).toPrintabl€)



java.util.ArrayLisbbjectinternals

OFFSET SIZE TYPE DESCRIPTION
0O 4 objectheadel)
4 4 objectheadel)
8 4 objectheadel)
12 4 Int AbstractList.modCount
16 4 Int ArrayLlist.size

20 4 java.lang.Objed} ArrayList.elementData

[(object), (object), null, null, null,
null, null, null, null, null]




com.olegchirPointobjectinternals

OFFSET SIZE TYPE DESCRIPTION
O 4 opjectheade)
4 4  opjectheade)
8 4  opjectheade)
12 4 int Point.x 1
16 4 int Pointy 2
20 4 Idssdueto the nextobjectalignmen)

Instancesize 24bytes
Spacdosses O bytesinternal + 4bytesexternal= 4bytes




@ValueCapableClass

final classPoint{
publicfinalint x;
publicfinal shorty;
publicfinal shortz;

Point(int X, shorty, shortz) {
this.x=x;
this.y=y;
this.z=z

}

X

}




@OQOverride
publicbooleanequalgObjecto) {
If (0 instanceofPoint) {
Pointthat = (Poino;
return that.x==x &&
thaty ==y &&
that.z==z
} else{
return false

}
}

@Override
publicint hashCod§ {
return Objects.has(x, y, 2);

}
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http:// cr.openjdk.java.nétskuksenkdvalhalldbenchmarks/



http://cr.openjdk.java.net/~skuksenko/valhalla/benchmarks/

~ 0 h Py
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hg clonehttp://hg.openjdk.java.net/valhalla/valhallsalhallamvt

cd valhallamvt

Ve

hg updatermvt//m t ~h * y m{f ~ 4o Ee ™ 'Ycho " "o
hg update-r lwordk k¢ o _ 'Y ~— e Y “ht

=

bash ./configure
--enabledebug
--with-target-bits=64

--disablewarningsas-errors

make images



https://l.facebook.com/l.php?u=http://hg.openjdk.java.net/valhalla/valhalla&h=ATPXIpooluYp-9wOtxWub2sPQ71YdJ9oKiad2An2dT0M9e_oKcoRfqzb_BX8kwsEUtlIsWwTpqYol8ir6IhpWXE_6n5I6zkq_KHInz9_RLs98MBsIjGNkjFtKlo

Shady Values (John Rose)

https:// habrahabr.rdcompanyjugru/ blogy336378/
http:// cr.openjdk.java.ndtjrose valuegshadyvalues.html

JVM Language Summit

Minimal Values Under the Hood with Bjovardal@bvaardall Y R C NPBrdk
Programming with Minimal Values with Maurifianadamore



https://habrahabr.ru/company/jugru/blog/336378/
http://cr.openjdk.java.net/~jrose/values/shady-values.html
http://cr.openjdk.java.net/~jrose/values/shady-values.html
https://www.youtube.com/watch?v=7eDftOYjV-k
https://www.youtube.com/watch?v=xyOLHcEuhHY&index=8&list=PLX8CzqL3ArzXJ2EGftrmz4SzS6NRr6p2n

SHENANDOAH

JEP 189DK8046179: An UltraLowPauseTime Garbage Collector
Authors Christine H. Flood, Romidannke reviewed by Alekseyshipilev



http://openjdk.java.net/jeps/189
https://bugs.openjdk.java.net/browse/JDK-8046179

SHENANDOAH

1.Ultra-LowPauseTime Garbage Collector

2.Not the one GC to rule them all
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@ Andrei Pangin
@ @AndreiPangin
@shipilev Migration to #ShenandoahGC
dramatically reduced response latency for

one of #odnoklassniki applications. Haven't

yet succeeded with other applications
though.

99.9% service response time
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99.9% service response time
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— shenandoah-openjdk-8u131 / Shenandoah GC / Heap size = 8G
— jdk-8u102 / CMS GC

https:// gist.github.comapangin3fb525aed1e06457a0a408h0e6125e0e
https:// twitter.com/ AndreiPanqirstatus/959174428318928898



https://twitter.com/AndreiPangin/status/959174428318928898
https://gist.github.com/apangin/3fb525aed1e06457a0a408b0e6125e0e

SHENANDOAH:t t 7 O0 6

. U7 t AR dpensSource concurrent compacting garbage collector for OpenJDK
2. JEP 189IDK8046179
3. Shenandoah Wiki
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https://www.researchgate.net/publication/306112816_Shenandoah_An_open-source_concurrent_compacting_garbage_collector_for_OpenJDK
http://openjdk.java.net/jeps/189
https://bugs.openjdk.java.net/browse/JDK-8046179
https://wiki.openjdk.java.net/display/shenandoah/Main
https://www.youtube.com/watch?v=CnRtbtis79U&t=453s
https://www.youtube.com/watch?v=ZYiQCHxgABI
http://2017.jokerconf.com/2017/talks/527h102blscgu8gmwyamow/
https://www.youtube.com/watch?v=VCeHkcwfF9Q
https://t.co/Vm8uRHLnax
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Scala DaCapo

factorie

http:// www.scalabench.omg



http://www.scalabench.org/

java-jar ./dacapo.jars smalkln 3factorie







L=sibling MX_SUBPROCESS_COMMAND_FILE=/var/folders/Sy/k4kc334x@vzb__1m8z32x1200
000gn/T/mx_subprocess_command.sEtpHO JAVA_HOME=/Users/olegchir/git/jdk/dev/bui
ld/macosx-x86_64-normal -server-fastdebug/jdk/ \
/Users/olegchir/git/jdk/dev/build/macosx-x86_64-normal-server-fastdebug/jdk/bi
n/java -cp /Users/olegchir/git/jdk/mx/mxbuild/.jdkl1l-internal --add-exports=ja
va,.base/jdk.internal .module=ALL-UNNAMED ListModules

Picked up JAVA_TOOL_OPTIONS: -XX:+UseParallelGC -Xmx2G -Xms2G

env MX_PRIMARY_SUITE_PATH=/Users/olegchir/git/jdk/graal/compiler MX__SUITEMODE
L=sibling JAVA_HOME=/Users/olegchir/git/jdk/dev/build/macosx-x86_64-normal-ser
ver-fastdebug/jdk/ MX_SUBPROCESS_COMMAND_FILE=/var/folders/Sy/k4kc334x0vzb__1m
8232x1200000gn/T/mx_subprocess_command .@P9szY \
/Users/olegchir/git/jdk/dev/build/macosx-x86_64-normal-server-fastdebug/jdk/bi
n/java -server -XX:+UnlockExperimentalVMOptions -XX:+EnableJVMCI --module-path
=/Users/olegchir/git/jdk/graal/sdk/mxbuild/modules/org.graalvm.graal_sdk.jar:/
Users/olegchir/git/jdk/graal/truffle/mxbuild/modules/com.oracle.truffle.truffl
e_api.jar --upgrade-module-path=/Users/olegchir/git/jdk/graal/compiler/mxbuild
/modules/jdk.internal.vm.compiler.jar -XX:+UseJVMCICompiler -Djvmci.Compiler=g
raal -jar ./dacapo.jar -s small -n 3 factorie

Picked up JAVA_TOOL_OPTIONS: -XX:+UseParallelGC -Xmx2G -Xms2G

DaCapo ©.1.0-SNAPSHOT factorie starting warmup 1
===== DaCapo ©.1.0-SNAPSHOT factorie completed warmup 1 in 18987 msec
—==== DaCapo @.1.0-SNAPSHOT factorie starting warmup 2
===== DaCapo @.1.0-SNAPSHOT factorie completed warmup 2 in 7770 msec
———— DaCapo 0.1.0-SNAPSHOT factorie starting

DaCapo ©@.1.0-SNAPSHOT factorie PASSED in 7461 msec
joker:opt olegchir$ ||

7461 msec

Last login: Tue Apr 3 00:36:38 on ttys001
joker:~ olegchir$ cd ~/opt

joker:opt olegchir$ 1s

dacapo. jar
graalvm-0.32-macosx-amd64-jdk8.tar.gz
hsdis

i

jdk-10. jdk
labsjdk-8ul6l-jvmci-0.42-darwin-amd64.tar.gz
labsjdkl.8.0_161-jvmci-0.42
scala-benchmark-suite-0.1.0-20120216.103539-3. jar

scratch

trees.py

trees.pyc

joker:opt olegchir$ clear

joker:opt olegchir$ strictrules

export JAVA_TOOL_OPTIONS="-XX:+UseParallelGC -Xmx2G -Xms2G"
joker:opt olegchir$ java -jar ./dacapo.jar -s small -n 3 factorie
Picked up JAVA_TOOL_OPTIONS: -XX:+UseParallelGC -Xmx2G -Xms2G

===== DaCapo @.1.0-SNAPSHOT factorie starting warmup 1 =====
DaCapo ©.1.0-SNAPSHOT factorie completed warmup 1 in 17130 msec =====
DaCapo ©.1.0-SNAPSHOT factorie starting warmup 2 =====
DaCapo ©.1.0-SNAPSHOT factorie completed warmup 2 in 12602 msec =====
DaCapo ©@.1.0-SNAPSHOT factorie starting =—=——

===== DaCapo @.1.0@-SNAPSHOT factorie PASSED in 12424 msec =====

joker:opt olegchir$ []

12424msec



[36,157s][info][gc]
[36,643s][info][gc]
[37,051s][info][gc]
[37,461s][info][gc]
[37,868s][info][gc]
[38,271s][info][gc]
[38,692s][info][gc]
[39,103s][info][gc]
[39,534s][info][gc]
[39,950s][info][gc]
[40,364s][info][gc]
[40,777s][info][ac]
[41,190s][info][gc]
[41,625s][info][gc]
[42,038s][info][gc]
[42,478s][info][gc]
[42,911s][info][gc]
[43,334s][info][gc]
[43,756s][info][gc]
[44,192s][info][gc]
[44,624s][info][gc]
[45,041s][info][gc]
[45,476s][info][gc]
[45,915s][info][gc]
[46,344s][info][gc]

DaCapo ©.1.0-5NAPSHOT factorie starting

GC(61) Pause
GC(62) Pause
GC(63) Pause
GC(64) Pause
GC(65) Pause
GC(66) Pause
GC(67) Pause
GC(68) Pause
GC(69) Pause
GC(7@) Pause
GC(71) Pause
GC(72) Pause
GC(73) Pause
GC(74) Pause
GC(75) Pause
GC(76) Pause
GC(77) Pause
GC(78) Pause
GC(79) Pause
GC(8@) Pause
GC(81) Pause
GC(82) Pause
GC(83) Pause
GC(84) Pause
GC(85) Pause

Young (Allocation
Young (Allocation
Young (Allocation
Young (Allocation
Young (Allocation
Young (Allocation
Young (Allocation
Young (Allocation
Young (Allocation
Young (Allocation
Young (Allocation
Young (Allocation
Young (Allocation
Young (Allocation
Young (Allocation
Young (Allocation
Young (Allocation
Young (Allocation
Young (Allocation
Young (Allocation
Young (Allocation
Young (Allocation
Young (Allocation
Young (Allocation
Young (Allocation

DaCapo ©0.1.0-SNAPSHOT factorie PASSED in 12633 msec

Failure) 673M->46M(2041M) 356, 700n
Failure) 715M->47M(2014M) 66,255ms
Failure) 688M->47M(2027M) 5,716ms
Failure) 688M->47M(2029M) 6,684ms
Failure) 691M->47M(2028M) 6,521ms
Failure) 691M->47M(2031M) 6,484ms
Failure) 694M->49M(2030M) 8,001ms
Failure) 697M->49M(2033M) 7,676ms
Failure) 701M->49M(2032M) 7,481ms
Failure) 701M->49M(2034M) 7,103ms
Failure) 704M->49M(2034M) 7,488ms
Failure) 704M->49M(2036M) 8,089ms
Failure) 707M->49M(2035M) 6,592ms
Failure) 707M->49M(2037M) 6,708ms
Failure) 710M->49M(2037M) 6,392ms
Failure) 710M->49M(2039M) 6,541ms
Failure) 713M->49M(2038M) 6,161ms
Failure) 713M->49M(2040M) 5,936ms
Failure) 715M->49M(2039M) 6,013ms
Failure) 715M->49M(2041M) 6,149ms
Failure) 717M->49M(2040M) 5,569ms
Failure) 717M->49M(2042M) 5,357ms
Failure) 719M->49M(2041M) 5,246ms
Failure) 719M->49M(2043M) 5,569ms
Failure) 721M->49M(2042M) 5,609ms




[36,195s][info][gc]
[36,933s][info][gc]
[37,378s][info][gc]
[37,837s][info][gc]
[38,307s][info][gc]
[38,754s][info] [gc]
[39,222s][info][gc]
[39,677s][info][gc]
[40,127s][info][gc]
[40,606s][info][gc]
[41,074s][info][gc]
[41,530s][info][gc]

DaCapo @.1.0-SNAPSHOT factorie starting

GC(40) Pause
GC(41) Pause
GC(42) Pause
GC(43) Pause
GC(44) Pause
GC(45) Pause
GC(46) Pause
GC(47) Pause
GC(48) Pause
GC(49) Pause
GC(50@) Pause
GC(51) Pause

Young (Allocation
Young (Allocation
Young (Allocation
Young (Allocation
Young (Allocation
Young (Allocation
Young (Allocation
Young (Allocation
Young (Allocation
Young (Allocation
Young (Allocation
Young (Allocation

DaCapo 0.1.0-SEAPSHOT factorie PASSED in 7943 msec

Failure) 635M->56M(2017M) 371,059ms
Failure) 678M->56M(2002M) 295,813ms
Failure) 661M->56M(2009M) 12,692ms
Failure) 661M->58M(2014M) 13,305ms
Failure) 670M->58M(2011M) 13,814ms
Failure) 670M->58M(2017M) 12,420ms
Failure) 678M->58M(2015M) 12,816ms
Failure) 678M->58M(2021M) 12,522ms
Failure) 685M->58M(2019M) 11,827ms
Failure) 685M->58M(2024M) 12,949ms
Failure) 692M->58M(2023M) 12,944ms
Failure) 692M->58M(2027M) 11,225ms







GRAAL JIT COMPI




-XX:tInlockExperimentalVMOptio
-XX:HJseJVMCICompiler
-XX:EnableJVMCI
-Djvmci.Complilergraal




ChristianThalinger

JBreak?018:
Graal in Real Life

Joker 2017:
¢CHAGG0SNRE || deBa@liuntirh



https://2018.jbreak.ru/talks/2orcaol74qywkwkscmea6o/
http://2017.jokerconf.com/2017/talks/3qdblcadmqy0me2uuieqaq/

USER CPU TIME - RATIO

-13%

(-2%)
06:00 12:00 18:00
Sep 10 Sep 10 Sep 10
16:00Z 22:00Z 04:00Z

YW [c2 BGraal c2 JOK9 [l Graal JDK9 [JJEx

Joker2017¢ 6 A G GSNXRA [dzSaild F2NJ I 2K2ffea



http://2017.jokerconf.com/2017/talks/3qdblcadmqy0me2uuieqaq/
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https:// habrahabr.ripost/351996/



https://habrahabr.ru/post/351996/

booleanisValid
| Stringmessage
| Object... arguments
{
If (lisValig{ |
(Stringformat(messagearguments);

5 |

\ private static voiccheckArgumert







Benchmark

MyBenchmark.
MyBenchmark.
MyBenchmark.
MyBenchmark,
MyBenchmark.
MyBenchmark.
MyBenchmark.
MyBenchmark.
MyBenchmark.
MyBenchmark.
MyBenchmark,
MyBenchmark.
MyBenchmark.
MyBenchmark.
MyBenchmark,
MyBenchmark.
MyBenchmark.
MyBenchmark.

allocate

allocate:
allocate:
allocate:
allocate:
allocate:
allocate:
allocate:

allocate
allocate

allocate:
allocate:
allocate:
allocate:
allocate:
allocate:
allocate:
allocate:

[
.gc.
.gc.
-gc
-gc.
.gc.
.gc.
:-gc.

.gc.
-gc.
-gc.
.gc
.gc.
-gc.
-gc

.gc.

alloc.
alloc.
churn,

.churn.

churn.
churn.
count
time

alloc.
alloc.
churn.

.churn.

churn,
churn.

.count

time

rate

rate.norm
CodeHeap_"non-profiled_nmethods"
CodeHeap_"'non-profiled_nmethods'.norm
G1_01ld_Gen

G1_01d_Gen.norm

rate

rate.norm
CodeHeap_"'non-profiled_nmethods'
CodeHeap_"'non-profiled_nmethods'.norm
G1_01d_Gen

G1_01d_Gen.norm

(value)

-1
-1
-1
-1
-1
-1
-1
-1
-1

=

PR RrP R RRRR

Mode
thrpt
thrpt
thrpt
thrpt
thrpt
thrpt
thrpt
thrpt
thrpt
thrpt
thrpt
thrpt
thrpt
thrpt
thrpt
thrpt
thrpt
thrpt

Score
696308.213
476.799
1079.954
0.663
1,559
435,328
989,972

194,000
63953472.178
1310.969
32.063
0.660

0.01
1171.104
28.643
56.000
512.000

[=2]

+
+
+
+
+
+
+

+
+
+
+
+
+
+

Error
2793894 .954
1915,358
1.480

0.032

7.081
1619.685
1047.090

7972940 .253
88.302
2.003
0.054
0.001

4422 .376
108.154

Units
ops/s
MB/sec
B/op
MB/sec
B/op
MB/sec
B/op
counts
ms
ops/s
MB/sec
B/op
MB/sec
B/op
MB/sec
B/op
counts
ms



Benchmark

MyBenchmark.
MyBenchmark.
MyBenchmark.
MyBenchmark.
MyBenchmark.
MyBenchmark.
MyBenchmark.
MyBenchmark.
MyBenchmark.
MyBenchmark.
MyBenchmark.
MyBenchmark.
MyBenchmark,
MyBenchmark.
MyBenchmark.
MyBenchmark.
MyBenchmark.
MyBenchmark.
MyBenchmark.
MyBenchmark.

allocate

allocate:
allocate:
allocate:
allocate:
allocate:
allocate:
allocate:
allocate:
allocate:
allocate:

allocate

allocate:
allocate:
allocate:
allocate:
allocate:
allocate:

allocate

allocate:

.gc
.gc.
-gc.
-gc
.gc.
.gc.
-gc.
.gc.
.gc.
.gc.

.gc.
.gc.
.gc.
.gc.
-gc.
-gc
:-gc.
.gc.

.alloc.

alloc

churn

count
time

alloc,
alloc.

churn

count
time

rate

.rate.norm
churn,
.churn.
churn.
.G1_01d_Gen.norm
churn,
churn.

CodeHeap_"non-profiled_nmethods'
CodeHeap_"non-profiled_nmethods'.norm

G1_01d_Gen

G1_Survivor_Space
G1_Survivor_Space.norm

rate
rate.norm

.CodeHeap_"non-profiled_nmethods'
churn,
churn,
.churn,

CodeHeap_"non-profiled_nmethods'.norm
G1_01d_Gen
G1_01d_Gen.norm

Mode
thrpt
thrpt
thrpt
thrpt
thrpt
thrpt
thrpt
thrpt
thrpt
thrpt
thrpt
thrpt
thrpt
thrpt
thrpt
thrpt
thrpt
thrpt
thrpt
thrpt

(value)
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1

[

PRrRRrRRrRRRRER

Graal

o ~ v 7~

1565252119, 556

Score
237794, 268
197.686
1490.626
0.677
9.684
194,483
1334.354
0.221

! Mrdrdrd
16.000
507.000

o T L

19,381
0.033
@.145

~ 1074

13.045
0.022 +
2.000

36.000

H W W

Error

3696713.
2623.
5954,

6.
211.
2830.
1679.
6.
24,

10305151632,
612,
1

& xmahh =~ ¢
Mn dn 0033~

t

vy

408
288
845
713
412
895
830
986
547

296
499

.056
.593

216

711

Units
ops/s
MB/sec
B/op
MB/sec
B/op
MB/sec
B/op
MB/sec
B/op
counts
ms
ops/s
MB/sec
B/op
MB/sec
B/op
MB/sec
B/op
counts
ms
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JEP 243: JadMaevel JVM Compiler Interface

http:// openjdk.java.netieps243

JEP 317: Experimental JaBased JIT Compiler

http:// openjdk.java.netiepd317



http://openjdk.java.net/jeps/243
http://openjdk.java.net/jeps/317

public interfacelVMCICompildr
iInt INVOCATION_ENTRY =B(]

/**

* Services a compilation request. This object should compile the meth@d
to machine code and

* Install it in the code cache if the compilation is successful.

*/

CompilationRequestResuattmpileMethodCompilationRequestques));
}




public clas€ompilationRequesdt

private finalResolvedJavaMethadethod;

/**

* Gets the method to be compiled.

*/

publicResolvedJavaMethagetMethod() {
return method,

}




p u b I | C | nte rfaCdQeSO |VedJ avaM eth CEkte n d SsavaMethod InvokeTargetModifiersProviderAnnotated Elemen{

bytef] getCodg);

int getCodeSiZg;
ResolvedJavaTymgetDeclaringClags

int getMaxLocalg;

int getMaxStackSizpe
defaultbooleanisFinaf);
booleanisSynthetic);

booleanisVarArgé);

booleanisBridg€);

booleanisDefaulf);
booleanisClasslnitializ€);
booleanisConstructof);
booleancanBeStaticallyBouriy
ExceptionHandlg¢} getExceptionHandle(s
StackTraceElementsStackTraceElemdimt  ); E
default ProfilingInfogetProfilingInfd)



final classCompilerToVM

/**

* Installs the result of a compilation into the code cache.

* @paramtarget the target where this code should be installed

* @param compiledCodehe result of a compilation

* @param codethe details of the installe@odeBlolare written to this object

* @returnthe outcome of the installation which will be one of

nativeint installCod€TargetDescriptiortarget,
HotSpotCompiledCodeompiledCode
InstalledCodeode
HotSpotSpeculationLogpeculationLoy

srdjdk.internal.vm.dshare/classegtk.vm.ci.hotspotsrd jdk/ vim/ci/hotspot/ CompilerToVM.java



-XX:tInlockExperimentalVMOptio
-XX:HJseJVMCICompiler
-XX:EnableJVMCI
-Djvmci.Complilergraal




JDK1te ~ m =7
JDKB-x m t = h g

Error occurred during initialization of boot layer
java.lang.module.FindExceptiolodulejava.xml.bindhot found




Joker<?> n

Chris Seaton

Understanding how
Graal works — a Java JIT
compiler written in Java

http://2017.jokerconf.com/201 7talkgghdvtsu3y60gai68waayi/


http://2017.jokerconf.com/2017/talks/ghdvtsu3y60qai68waayi/

https:// github.conioracld graal blob/ mastery docd Publications.md

https:// gitter.im/ graalvnigraalcore

YouTube o T Grag\Vvmx



https://github.com/oracle/graal/blob/master/docs/Publications.md
https://gitter.im/graalvm/graal-core
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AScalapAkka Hadoop, Spark
AData Science
ABig Data



https://habrahabr.ru/company/sberbank/blog/350990/
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¢ 7 7 (sHared.j3

var validate=function(target) {
If (target>0) {
consolelog("success);
1 else{
consolelog(“fail");

]
¥ )



] 7/ ’E
<

validatg1);




Node.JS

var fs =require('fs’);

varvm =require('vm');

var includelnThisContext functionpath) {
var code=fs.readFileSynpath);
vim.runlinThisContexXtode path);

}.bind(this);

iIncludeInThisContekt dirnamet'/shared.|$);

validatg1); C



Java

import org.graalvm.polyglot; / Nashorri ¢~ 7 x® ~t h ™ %ot~ t "~
Stringcode="validate(1);";

Stringshared=readFildSHARED J&"\n\n";
Stringpoly =readFilNASHORN_POLYFILL+3&\n";

StringcodeAsFunctior Stringformat("function() { %s return true; }tode);
StringactualCode= poly + shared+ codeAsFunction
Systemout.printin(actualCodg

Contextcontext= Contextcreatq));
Valuefunction=contexteval'js", actualCodég
function.executd).asBooleaf);



polyfill.js(Nashorn Graa)

var global=this;
var window =this;
var process= {env.{}};

var console= {};
consoledebug=print;
consolelog = print;
consolewarn = print;
consoleerror = print;
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A. _ ¢ Tm Maven Gradle
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A . Java EJavaScript!




S __mc b ReactNpgm, Babel, Webpac

-7 hx GraalviM

http:// www.oracle.comtechnetworkoracle-labs/programlanquages/downloadsidex.html

“mt * e ™ — ~ a C h - a e e . 0 h x ° e
<

export LABSJDK=/Usat&gchifopt/graalvm-0.33/Contents/Home
export LABSJRE=/Use@iglgchifopt/graalvm-0.33/Contents/Homejte
export JAVA  HOME=$LABSJDK

export JRE. HOME=$LABSJRE

export JDK_HOME=$JAVA HOME

export PATH=$JAVA HOME/bin:$JRE_HOME/bin:$PATH



http://www.oracle.com/technetwork/oracle-labs/program-languages/downloads/index.html

- __mc h:ReactNpgm, Babel, Webpac

o 1. bash
Last login: Tue Apr 3 23:42:48 on ttys@03
joker:~ olegchir$ labsjdk

joker:~ olegchir$ echo $JAVA_HOME
/Users/olegchir/opt/graalvm-0.33/Contents/Home
joker:~ olegchir$ which npm

/Users/olegchir/opt/graalvm-0.33/Contents/Home/bin/npm
joker:~ olegchir$ |




[Ipuset, JPoint!

Koan4ecTBo quun yxKe cKa3aHo : 4
Cka3zaTb eweé anyu!




srdclient/app/ index.jsx

iImport Reactfrom 'react’,
import {render} from 'reactdom’;
import JPointComponerfrom './JPointComponent.j§x

classAppextendsReact.Componenit
render() {

return (

<div>

<p>_ h  _ JPéink/p>
<JPointComponent
</div>
);
}

}
render(<App/>, document.getElementBy(@pp");




srdclient/app/ JPointComponent.jsx

render() {

return (
<div>
o 7 . omt o " -<gpargfthis.state.dii</Sp@ Y
<d|v><button onCIlck:{thls onDich>{this.state.button}</button></div>

</div>

export defaultJPointComponent




srdclient/app/ JPointComponent.jsx

Import Reactfrom 'react;,
classJPointComponentxtendsReact.Component

constructoKprops) {
supelprops);

this.state = {dich: O, button: b UttO n Captl O r}]

this.onDich=this.onDichbind(this);
}

onDich() {
let newDich=this.state.dich+ 1;

this.setStaté{dich: newDich button: b U ttO ﬂ C aptl O m;
}




loaders/preload.|s

constloaderUtils=require("loader-utils"),
schemauUtils=require("schemautils”);

moduleexports=functionmain(sourcg {
this.cacheablé);

var MyString=Javatype(" Java Iang String;
var data=newMyStrind". Tt E )T ;. Hb

return ‘window.buttonCaptiom\"${data}\";” + ${sourcg ;
I3
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npm init

om | webpack webpackli webpackdewservercS

npm i babelcore babelloader
babelpresetes2015 babepresetreactcS

npmi react reactdom-S

-

Kdir -p srdclient/app
Kdir -p srdclient/public
Kdir-p loaders

S 3 3




webpack.config.js
var p =require('path’);
var webpack=require('webpack);
varBUILD_DIRp.resolvé _dirname 'srdclient/public');
var APP_DIR p.resolvé _dirname 'srdclient/app’);

let defaults= {
output: { path: BUILD DIRilename 'bundle.js},
entry: APP_DIR '/index.jsx
module: {rules: [ {test:/\.j]sX?/, include: APP_DIRoader: 'babelloader'} | },
resolveLoader{ modules ['node _module§ p.resolvd _dirname 'loaders)] } |

% |

module.exports=function(content) {
let dd =defaults
defaultsmodulerulespush{test: /index\.js¥, loader. "preload", options {} });
return dd;

%

—



srdclient/ index.html

<html>
<heac>
<metacharset=utf-8">
<title>Hello JPoint</title >
</head>
<body>
<divid="app" />
<scriptsr"public/bundle.js type="text/javascript></script
</body>
</html>



. babelrc

{

"presets” : ['es2015", "react"]

}




node--jvm node_modulesbin/webpack-d






b _mec N

Graal.JShigh-performance JavaScript on the JVM by Christian Wirth



https://www.youtube.com/watch?v=OUo3BFMwQFo
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jomtxce . GraalVM __

A Java

A JavaScript
A Ruby

AR

J]om¢t X c e . Y

<

A _, C++, FortrarSulongg LLVMbitcode)
A Python ZipPy

A.o’>eo e c m=*t 'E m o

- (e 0]

One VM to Rule Them All by ThonVdgerthinger
https:// gist.github.comsmarrd1f8f2101b5cc8el4el?



https://gist.github.com/smarr/d1f8f2101b5cc8e14e12
https://www.youtube.com/watch?v=mMmOntDWSgw

NodelnfqshortName="||" )
public final clas$LLogicalOrNodetendsSLShortCircuitNode

publicSLLogicalOrNo@8LEXxpressionNodeft, SLExpressionNodight) {
supe(left, right);

}

@Override

protectedbooleanisEvaluateRiglibooleanleft) {
return!left;

}

@Override

protectedbooleanexecuté€booleanleft, booleanright) {
returnleft || right;

} b
}


https://github.com/graalvm/simplelanguage
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AOT & CDS




public clas#elloJPoin{
public static voidnain(String...arg9 {
Systemout.printin("Hello JPoint");

}
}




A ® @ olegchir@olegchir-VirtualBox: ~/git/startspeed

olegchir@olegchir-VirtualBox:~/git/startspeed$ time java HelloJPoint
Hello JPoint!

real OmO.072s
user OmO.064s
SysS OmO.000s
olegchir@olegchir-VirtualBox:~/git/startspeed$ |

[ ] 1. bash A

joker:startspeed olegchir$ time java HelloJPoint
Hello JPoint!

real Omd.088s

user om@.072s

SYS 0m@.022s
joker:startspeed olegchir$ |}




100.34/33Insec



