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The following is intended to outline our supposed general direction of growth and
development as Java programmers. 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 products or services remains at the sole discretion of
corresponding companies. Opinions expressed are solely my own and do not
express the views or opinions of my employer.

NHdopmauyma npeaHasHavaeTca 4Tobbl 0603HAUMTL Halle obulee HanpaB/ieHue
pPOCTa U pa3BUTUA Kak Java-nporpammmctoB. OHa NpeaoCcTaBAAETCA TONbKO B LEeNAxX
03HaAKOMJIEHUA, N HE MOKET ObITb MCMOJ/Ib30BaHA B KOHTPAKTaX UM A0OroBOpax
noboro BMaa. 9ta UHPopmaLmsa He ABNAETCA NONbITKOM NpeaoCTaBNEeHNSA KaKoro-
TO MaTepuana, koga, nnm GYHKUMOHANbHOCTU, U He A0NXKHA ObiTb MCMO/1b30BaHa B
NPUHATUM KOMMEPYECKUX pelleHnin. PaspaboTka, BbiNyCK, KafieHAapHbIe CPOKM
NOObIX 06BEKTOB MAN GYHKLMOHAIbHOCTM, ONMUCAHHbIX B KOHTEKCTE NPOAYKTOB
WU YCAYT Pa3/INYHbIX KOMMNAHUN, OCTAaeTCA Ha YCMOTPEHUE COOTBETCTBYOLMX
KomnaHun. ONncaHHble B AOKNAaAe MHEHMA He OTParkatoT No3nummn pabortoaaTens.
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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

Elide Deprecation Warnings on Import Statements
Resolve Lint and Doclint Warnings

Milling Project Coin

Remove GC Combinations Deprecated in JDK 8
Tiered Attribution for javac

Process Import Statements Correctly
Annotations Pipleine 2.0

Datagram Transport Layer Security (DTLS)
Modular Run-Time Images

Simplified Doclet API

jshell: The Java Shell (Read-Eval-Print Loop)
New Version-String Scheme

HTML5 Javadoc

Javadoc Search

UTF-8 Property Files

Unicode 7.0

Add More Diagnostic Commands

Create PKCS12 Keystores by Default
Remove Launch-Time JRE Version Selection
Improve Secure Application Perormance

Generate Run-Time Compiler Tests

Test Class-File Attributes Generated by javac
Parser API for Nashorn

Linux/AArch64 Port

Multi-Release JAR Files

Remove the JVM Tl hprof Agent

Remove the jhat Tool

Java-Level JVM Compiler Interface

TLS ALPN

Validate JVM Command-Line Flag Arguments
Leverage CPU Instructions for GHASH and RSA
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
BeanInfo Annotations

Update GStreamer n JavaFX/Media
HarfBuzz Front-Layout Engine
Stack-Walking API

Encapsulate Most Internal APIs

Module System

TIFF Image I/O

HiDPI Graphics on Windows and Linux
Platform Logging APl and Service

MArlin Graphics Renderer

More Concurrency Updates

Unicode 8.0

XML Catalogs

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

Platform-Specific Desktop Features
DRBG-Based SecureRandom Implementations
Enchanced MethodHandles

Modular Java Application Packaging

Dynamic Linking of Langage Defined Object Models
Enchanced Deprecation

Additional Tests for Humongous Objects in G1
Improve Test-Failure Troubl;eshooting

Indify String Concatenation

HotSpot C++ Unit-Test Framework

jlink: The Java Linker

Enable GTK 3 on Linux

New HotSpot Build System

Spin-Wait Hints

SHA-3 Hash Algorithms

Disable SHA-1 Certificates

Deprecate the Applet API

Filter Incoming Serialization Data

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

Ahead-of-Time Compilation

Unified arm32/arm64 Port

Remove Demos and Samples

Reorganize Documentation



JS HELL




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

java.se.ee

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

\

java.annotations.common java.xml.bind
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2017

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



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

Akka

Ant

AAvatica

Bean Validation
Blynk Server
BootstrapFX
ByteBuddy
Calcite

Camel

cglib

Commons Lang
CruiseControl
Derby

Eclipse Collections
Eclipse Eclemma
Eclipse IDE

Twitter: #WorksFineOnJDK9

Elasticsearch
EqualsVerifier
Gluon Mobile
Gradle

Graph Hopper
HeapStats
Hibernate ORM
Hibernate Validator
install4j

instana

Intelli) IDEA
Jackson

jaCoCo
javassist
JCTools

Jersey

JMH
JITWatch
Joda Beans
Joda Convert
jo0oQ
JOSM
JProfiler
JRebel
JUnit
Kafka
Lettuce
Lilith

Log4;j
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




CBOBOAY BCEM!

* JFR (Java Flight Recorder)

 JMC (Java Mission Control)

e ZGC (Z Garbage Collector)

 AppCDS (Application Class-Data Sharing, JEP 310)



http://openjdk.java.net/jeps/310

JAVAEE — JAKARTA
EE




SEINARTA < IAKARTA
B

COMPACT ULTRACOMPACT

Q\ . Q‘\ . (2\ JAKARTA EE
&$ & = um

JAKARTA EE JARTAEE




DARTH JAKARTA™
'** . JAKARTA

@... N
\ o - 5//// :

{4¢ ar (\6

JAKARTA EE J Kk ART A JAKARTA EE

ENTERPRISE cOITION




HOBbIV MNTAH BbIMYCKA
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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/

[MJTAH PEJIM3OB

(Cam nnaH, onncaHma ¢as)

2017/12/14 Nepsasa dasa 3amenneHus
2018/01/11 All Tests Run

2018/01/18 Bropasa dasa 3ameanneHus
2018/02/08 Mepsbiti Release Candidate B
2018/02/22 OkoHyaTenbHbIK Release Candidate
2018/03/20 General Availability

---8bl Haxooumecs 30ecb---



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




MN3o06paxkeHune: https://alexsportvn.com/cach-nhan-biet-giay-nike-chinh-hang






John Rose - 1st
Java Virtual Machine Architect
Oracle « UC Santa Barbara

San Francisco Bay Area « 423 &8

Message

https://fosdem.org/2018/schedule/event/jam futures/



https://fosdem.org/2018/schedule/event/jam_futures/
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MN306pakeHune: http://www.bankingtech.com/2017/03/oracle-earnings-look-promising-but-why-the-iaas-obsession/
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A3blK Java n gpyrme JVM Aa3blku

[Mnatdpopma JVM




A3bIK Java

* [lonynAapHble KOHCTPYKUUKU
* BbicTpo ycBanBaeTtca (C++7?)
* llenocTtHOCTb. EAMHAA moAenb A3blKa

(06'beKTbI, MmaccuBbl, 3Ha4HUA, TUMbI — OLLYYLWAOTCA O,EI,I/IHaKOBO)

e ObpaTHAA COBMECTUMOCTb
* IHTepon c HeynpaBaAeMbIMU A3blIKaMMU
e Nlpyrue a3wiku (JS, Ruby, Python)




[Mnatpopma JVM

* DPPEKTMBHbIN pacxoa NAMATH
* MoullHble HOBble ONTUMM3ALUK
(AOT, JIT, GC, RT)
* [paHyNApHAA MHOTONOTOYHOCTb
* MMpamon poctyn K xenesy (CPU, GPU)
* [lepeHOCUMOCTb MeXxay naatpopmamum




* KOpYTUHbI N nerkue Tpeabl
* CTPYKTYpbI KaK B C++
* CbopKa mycopa, KoTopaa He TOPMO3UT




Fiber

* User mode thread
(ynpaBneHue He o OC, a Java runtime/user code)

e PaboTaeT Kak thread

* 3aHMMaeT Mas10 NAMATHU

* [lelweBble nepeKkaovYeHnA

* MOXXHO MCNoO/b30BaTb He TbICAYM, A
MWNTNOPHDbI




[Toyemy cenyac

e Ceccum cTtaHoBATCA gonblue (realtime push,utn)
e CepBepa *KayT IO (oTBeT oT 6a3bl U cepBMUCOB)

* Ytunmnsauma CPU 5-10%
* ene3so nponaaaet 3psal!




ECTb ABa CTyNa

* MpoaonKatb NMcaTb 6IOKUPYIOLLIMIA KO,

* [IMcaTb aCUHXPOHHbIN KO,
* [lnoxo paboTaeT c ieracn 6AOKNPYHOLWLUM
* [Thoxo macTwatbupyerca (UnTaThb,
OT/1aXKUBaTb)




B uem npodput

e Ob6bI4HbIN KOA cTaHOBUTCA AeleBne (+neracu)
* He HYy)XHO BbIOMpPaTb MeKAY CTYIbAMU
* MOXXHO nNnucaTb «coBpemeHHbIM» 0bpa3om




Loom




Thread (Runnable, ThreadSheduler)




St ra n d (abstract thread)

/N

Fiber Thread




—

ServerSocketChannel s = ServerSocketChannel.open().bind(new InetSocketAddress(8080));
new Fiber(() -> {
try {
while (true) {
final SocketChannel ch = s.accept();
new Fiber(() -> {
try {
var buf = ByteBuffer.allocateDirect(1024);
var n = ch.read(buf);
String response = "HTTP/1.0 200 OK\r\n";
n = ch.write(encoder.encode(CharBuffer.wrap(response)));
} catch (I0Exception e) {}
}).start();
}
} catch (I0Exception e) {}
}).start();



Demo







Ron Pressler

),

Quasar | Parallel Universe




Sponsor

rpressler Ron Pressler
Commiitters
acorn Karen Kinnear
alanb Alan Bateman
briangoetz Brian Goetz

deubed Daniel D.
Daugherty

dholmes David Holmes
ehelin Erik Helin

eosterlund Erik Osterlund

fparain Frederic Parain
jrose John R Rose
kvn Vladimir Kozlov
mchung Mandy Chung

mikael Mikael
Vidstedt

mr Mark Reinhold
psandoz Paul Sandoz

rriggs Roger Riggs
vlivanov Vladimir Ilvanov



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 JVM (Proposal)



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 JVM (Proposal)

KopyTtuHbl B Kotlin — PomaH Enusapos, JetBrains



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 class Point {
public final int x;
public final int y;

public Point(int x, int y) {
this.x = X;
this.y =;

J




var points = new ArrayList<Point>();
points.add(new Point(1,2));
points.add(new Point(3,4));



ClassLayout.parselnstance(points).toPrintable()

ClassLayout.parselnstance(points.get(i)).toPrintable()



java.util.ArrayList object internals:

OFFSET SIZE TYPE DESCRIPTION
0 4 (object header)
4 4 (object header)
8 4 (object header)
12 4 int AbstractList. modCount
16 4 int Arraylist.size
20 4 java.lang.Object[] ArrayList.elementData

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




com.olegchir.Point object internals:

OFFSET SIZE TYPE DESCRIPTION
0 4 (object header)
4 4 (object header)
8 4 (object header)
12 4 intPoint.x 1
16 4 int Point.y 2
20 4 (loss due to the next object alignment)

Instance size: 24 bytes
Space losses: 0 bytes internal + 4 bytes external = 4 bytes




@ValueCapableClass

final class Point {
public final int x;
public final shorty;
public final short z;

Point(int x, short y, short z) {

this.x = x;
this.y = y;
this.z = z;

}




@Override
public boolean equals(Object o) {
if (o instanceof Point) {
Point that = (Point)o;
return that.x == x &&

thatyy ==y &&
that.z == z;
} else {
return false;
}
}
@Override

public int hashCode() {
return Objects.hash(x, y, z);

}




*Knacc nonxeH bbITb momeyeH Kak final

*Knacc goneH 6bITb NpaBUIbHbIM Knaccom (He
NHTEPdENCOM)

*Cynepknacc obasatenbHo Object

*Bce HectaTMyeckme nona nomeyeHbl Kak final
*CBoun meTtoapbl: equals, hashCode, toString
*Henb3a nepeonpenenatb: clone, finalize

*Immutable
*Henb3a ncnonb3osBatb == (HY*KHO equals)
*JKBMBaA/IEHTHble 0OBEKTbl HENb3Sl 3aMEHSATb




TecTbl

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



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

CbopkKa

hg clone http://hg.openjdk.java.net/valhalla/valhalla valhalla-mvt

cd valhalla-mvt

hg update -r mvt // ctapasa ctabunbHas AeMKa 0CeHU NPOLLIOro roaa
hg update -r lword //HoBaa nuHma Maptum

bash ./configure
--enable-debug
--with-target-bits=64

--disable-warnings-as-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.ru/company/jugru/blog/336378/

http://cr.openjdk.java.net/~jrose/values/shady-values.html

JVM Language Summit

Minimal Values Under the Hood with Bjorn Vardal @bvaardal and Frédéric Parain

Programming with Minimal Values with Maurizio Cimadamore



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 189 (JDK-8046179): An Ultra-Low-Pause-Time Garbage Collector
Authors Christine H. Flood, Roman Kennke, reviewed by Aleksey Shipilev



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

SHENANDOAH

1. Ultra-Low-Pause-Time Garbage Collector

2.Not the one GC to rule them all

3. OT3bIBYMBOCTb U NpeacKasyemble KOPOTKMe nay3bl
4.BHe 3aBMCMMOCTU OT pa3mepa heap

5.Pewaet npobnemy SLA 10-500ms

6. naTtnm 3a KopoTkue naysovl CPU 1 RAM

7. Marking, compacting — MHOronoTou4Hble

8. OrpaHunyeHo ckaHmnpoBaHmem thread stacks, utobbi
NOCTPOUTb pyTceT rpada 06HEKTOB




@ Andrei Pangin
@ @AndreiPangin
@shipilev Migration to #ShenandoahGC
dramatically reduced response latency for

one of #odnoklassniki applications. Haven't

yet succeeded with other applications
though.
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— shenandoah-openjdk-8u131 / Shenandoah GC / Heap size = 8G
— jdk-8u102 / CMS GC

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



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

SHENANDOAH: CCblIJIKW

1. CraTtba «An open-source concurrent compacting garbage collector for OpenJDK»
2. JEP 189 (JDK-8046179)
3. Shenandoah Wiki

Doknaabl AneKkcesa LUununésa

4. «CbopwmK mycopa, KOTOpbIA CMOT»

MepBas YacTb: Aoknag Ha JPoint n JBreak 2017
(mocTynHa npamo ceiyac)

BTopad yactb: agoknaa Ha Joker 2017
(ckopeli Bcero, byaeT B ny61M4HOM A0CTYMe Yepes HECKO/IbKO MecsLEeB)

5. Devoxx Belgium

6. Cnangpl c JFokus VM Tech Summit



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

[Mpobnembl

e Data Science
* CoBpemeHHble AMHaMUYEeCKMe A3bIKK
* MHOro mycopa




JlaTeHTHOe pa3melteHmne dmnpuxne (LDA)

CXOACTBO YacCTen AaHHbIX MO rpynnam




Scala DaCapo

factorie

http://www.scalabench.org/



http://www.scalabench.org/

java -jar ./dacapo.jar -s small -n 3 factorie







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$ []

12424 msec



[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 COMPILER




-XX:+UnlockExperimentalVMOptions
-XX:+UseJVMCICompiler

-XX:+EnableJVMCI
-Djvmci.Compiler=graal




Christian Thalinger

JBreak 2018:
Graal in Real Life

Joker 2017:
Twitter’s quest for a Wholly Graal runtime



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

Joker 2017: Twitter’s quest for a Wholly Graal runtime



http://2017.jokerconf.com/2017/talks/3qdblcadmqy0me2uuieqaq/

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



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

boolean isValid,
String message,
Object ... arguments)

~ private static void checkArgument(

{
if (lisValid){
(String.format(message, arguments));

J
J







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

C2

(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]

Co3nanun mycopa 3a onepauuto
1079 nnn 32 6anTa

+
+
+
+
+
+
+

+
+
+
+
+
+
+

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

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

[

PRrRRrRRrRRRRER

Graal

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

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

Co3nanun mycopa 3a onepauuto
1490 nnn 0.033 banTa

Error

3696713.
2623.
5954,

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

10305151632,
612,
1

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



NHTepnpeTtaTtop 6anTKOAa
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NHTepnpeTtaTtop 6anTKOAa

A 4

Client Compiler [Jeontummnsaums
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CunbHO OnTMMM3NpoBaHHbIM MalwnHHbIM Ko,
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JEP 243: Java-Level JVM Compiler Interface

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

JEP 317: Experimental Java-Based JIT Compiler

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



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

public interface JVMCICompiler {
int INVOCATION _ENTRY_BCI =-1;

/**
* Services a compilation request. This object should compile the method
to machine code and
* install it in the code cache if the compilation is successful.
*/
CompilationRequestResult compileMethod(CompilationRequest request);

}




public class CompilationRequest {

private final ResolvedJavaMethod method,;

/**
* Gets the method to be compiled.
*/
public ResolvedJavaMethod getMethod() {
return method;

}




‘\

pUbliC in terface ResolvedJavaMethod extends JavaMethod, InvokeTarget, ModifiersProvider, AnnotatedElement {

byte[] getCode();

int getCodeSize();

ResolvedJavaType getDeclaringClass();

int getMaxLocals();

int getMaxStackSize();

default boolean isFinal();

boolean isSynthetic();

boolean isVarArgs();

boolean isBridge();

boolean isDefault();

boolean isClassinitializer();

boolean isConstructor();

boolean canBeStaticallyBound();
ExceptionHandler[] getExceptionHandlers();
StackTraceElement asStackTraceElement(int  );
default ProfilingInfo getProfilingInfo()




final class CompilerToVM {

/**
* Installs the result of a compilation into the code cache.
*
* @param target the target where this code should be installed
* @param compiledCode the result of a compilation
* @param code the details of the installed CodeBlob are written to this object
* @return the outcome of the installation which will be one of
native int installCode(TargetDescription target,
HotSpotCompiledCode compiledCode,
InstalledCode code,
HotSpotSpeculationLog speculationLog);

src/jdk.internal.vm.ci/share/classes/jdk.vm.ci.hotspot/src/jdk/vm/ci/hotspot/CompilerToVM.java



-XX:+UnlockExperimentalVMOptions
-XX:+UseJVMCICompiler

-XX:+EnableJVMCI
-Djvmci.Compiler=graal




JDK 11 - He Bce aaanTUpoBaHO
JDK 8 - ycTapen

mx igv
Error occurred during initialization of boot layer
java.lang.module.FindException: Module java.xml.bind not found




Joker<?> n

Chris Seaton

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

://2017.jokerconf.com/2017/talks 60gai68waayi


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

https://github.com/oracle/graal/blob/master/docs/Publications.md

https://gitter.im/graalvm/graal-core

YouTube no 3anpocy GraalVM



https://github.com/oracle/graal/blob/master/docs/Publications.md
https://gitter.im/graalvm/graal-core

OTnen pa3paboTkm nabopaTtopHOro
K/lacTepa cynepmaccmBoB

NHTepBbto ¢ Banepnem BoibopHOBbLIM Ha Xabpe:

 Scala, Akka, Hadoop, Spark
* Data Science
* Big Data



https://habrahabr.ru/company/sberbank/blog/350990/

3aaa4a: uHTerpaumsa JS ppoHTa

e Jleracu 63KeHAa Ha Java
«KPOBaBbIM 3HTEPNPAN3»

* HoBbIn $pOHT Ha JavaScript + React)S
* KaKk opraHn3oBaTb nHTEpON?




3ayem BCTaBaTb ABa pa3a?

OAuH BannaaTop Ha cepBepe U KINEHTe




Bannaatop (shared.js)

var validate = function(target) {
if (target > 0) {
console.log("success");
}else {
console.log("fail");

}
5 i



Llenb

validate(1);

* bpaysep
e Node.JS
e Java



Node.JS

var fs = require('fs');
var vm = require('vm’);
var includelnThisContext = function(path) {
var code = fs.readFileSync(path);
vm.runinThisContext(code, path);
Y.bind(this);
includeInThisContext(__dirname+"/shared.js");

validate(1); -



Java

import org.graalvm.polyglot.*; //Nashorn Toxe 6yaet pabotaTb

String code = "validate(1);";

String shared = readFile(SHARED _JS) + "\n\n";
String poly = readFile(NASHORN_POLYFILL_JS) + "\n\n";

String codeAsFunction = String.format("function() { %s return true; }", code);
String actualCode = poly + shared + codeAsFunction;
System.out.printin(actualCode);

Context context = Context.create();
Value function = context.eval("js", actualCode);
function.execute().asBoolean();



polyfill.js

(Nashorn, Graal)

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

var console = {};

conso
conso
conso
conso

e.debug = print;
e.log = print;
e.warn = print;
e.error = print;




3ayem BCTaBaTb ABa pa3a?

EC/IM MOAKHO HE BCTABATb BOOBLUE




[na reHepauuun GpoHTa
BCE elle Hy*KHa Java




3a4yem Hy*KHa Java ana reHepaunm ¢poHTa?

* [eHepauma ctaboB 1 NpPoKcn-Knaccos ana obweHmna no HTTP
e CocTaB NocCTaBKu npuaoxeHusa (Habop duny)

e CrtaTn4eckas reHepaumus no Java-uctouyHmkam (Hibernate)

* [lepeHoc AaHHbIX 06 OKpyKeHnn (Homep Bepcun n3 Maven)
* [lpnUYnHbI BO3HUKAIOT NO XoA4y Aena




Cnocobbl pelueHuns

 CnoyHble nannnanHbl ¢ Maven n Gradle
 Obwme properties-pannbl




Cnocobbl pelueHuns

 CnoyHble nannnanHbl ¢ Maven n Gradle
 Obwme properties-pannbl

* BbizBaTb Java n3 JavaScript!




JKcnepumeHT: React, Npm, Babel, Webpack

3arpyrkaem GraalVM:

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

YcTaHaBAMBaeEM NepeMeHHbIe OKPYKeHMUsA:

export LABSJDK=/Users/olegchir/opt/graalvm-0.33/Contents/Home
export LABSJRE=/Users/olegchir/opt/graalvm-0.33/Contents/Home/jre
export JAVA_ HOME=SLABSIDK

export JRE_ HOME=SLABSJRE

export JDK_HOME=$JAVA_ HOME

export PATH=SJAVA_HOME/bin:SJIRE_HOME/bin:SPATH



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

JKcnepumeHT: React, Npm, Babel, Webpack

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!




src/client/app/index.jsx

import React from 'react’;
import {render} from 'react-dom’;
import JPointComponent from './JPointComponent.jsx’;

class App extends React.Component {
render () {
return (
<div>
<p>MpwuserT, JPoint!</p>
<JPointComponent />
</div>
);
}

}
render(<App/>, document.getElementByld('app'));




src/client/app/JPointComponent.jsx

render() {
return (
<div>
KonnuyectBo Anum yxKe ckasaHo : <span>{this.state.dich}</span>
<div><button onClick={this.onDich}>{this.state.button}</button></div>
</div>
);
}
}

export default JPointComponent;



src/client/app/JPointComponent.jsx

import React from 'react’;
class JPointComponent extends React.Component {

constructor(props) {
super(props);

this.state = {dich : 0, button: b UttO N Ca ptIO n};

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

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

this.setState({dich: newDich, button: b UttO N Ca pt | on N;
}



loaders/preload.js

const loaderUtils = require("loader-utils"),
schemaUtils = require("schema-utils");

module.exports = function main(source) {
this.cacheable();

var MyString = Java.type("java.lang.String");
var data = new MyString("Ckaszatb ewé anumn!");

return "window.buttonCaption=\"S{data}\";" + ‘S{source}’;

5



N obblyHaga JS pyTuHa...




RapKac npoeKTa

npm init

npm i webpack webpack-cli webpack-dev-server =S

npm i babel-core babel-loader
babel-preset-es2015 babel-preset-react —S

npm i react react-dom -S

mkdir -p src/client/app
kdir -p src/client/public
mkdir -p loaders

3




webpack.config.js
var p = require('path’);
var webpack = require(‘'webpack’);
var BUILD_DIR = p.resolve(__dirname, 'src/client/public');
var APP_DIR = p.resolve(__dirname, 'src/client/app');

let defaults = {
output: { path: BUILD_DIR, filename: 'bundle.js' },
entry: APP_DIR + '/index.jsx’,
module : {rules : [ { test : /\.jsx?/, include : APP_DIR, loader : 'babel-loader' } ]},
resolvelLoader: { modules: ['node_modules’, p.resolve(__dirname, 'loaders')] } |

|3

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

|5



src/client/index.html

<html>
<head>
<meta charset="utf-8">
<title>Hello JPoint!</title>
</head>
<body>
<div id="app" />
<script src="public/bundle.js" type="text/javascript"></script>
</body>
</html>



./.babelrc

{

"oresets" : ["'es2015", "react”]

/




node --jvm node_modules/.bin/webpack -d



Komy 3TO HY*KHO?

(CHbepTex 1 annyeckuin KBecT no nepexoay Ha React)




O6bIYHbIN NPOrpPammncCT Mporpamma Ha A3blKe ?

Pa3paboTumK A3bIKa Peannsauus asbika Java

Truffle Java
JKcnept no VM
Java/Ce+

Graal.JS - high-performance JavaScript on the JVM by Christian Wirth



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

OcHoOBHble Npobaembl

* lcnonb3oBaHWe Hanbonee NoAxXoAALLEro A3bIKa
(MOXHO cMmelwmnBaTb NPON3BOJIbHbIE A3bIKK)

* Murpauma mexxay A3blkamu, nogaep»KKa neracu
(B3ATb ABe cyLlecTBylOLME KogoBble 6a3bl U pa3BMBaATb UX NapaniesibHO)

(663 HaMMCaHNA KOCTbl/IbHbIX NepeXogHNKOB U BpannepOB)

* WM3bexaTb noTepb Npum nepecev4yeHnm rpaHnL bl A3blKa




[locTtynHble A3blkK B GraalVM

* Java

* JavaScript
* Ruby

* R

[locTynHble A3bIKM BOODOLLE

e C, C++, Fortran (Sulong — LLVM bitcode)
e Python (ZipPy)
 MoXHO HanucaTb CBOWU

One VM to Rule Them All by Thomas Wuerthinger
https://gist.github.com/smarr/d1f8f2101b5cc8el14el?



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

Nodelnfo(shortName ="| |")
public final class SLLogicalOrNode extends SLShortCircuitNode {

public SLLogicalOrNode(SLExpressionNode left, SLExpressionNode right) {
super(left, right);
}

@Override
protected boolean isEvaluateRight(boolean left) {
return !left;

}

@Override
protected boolean execute(boolean left, boolean right) {
return left | | right;

}
}


https://github.com/graalvm/simplelanguage

* Moxem cmelwmnBaTb A3blKU
e Moyem HanucaTtb CBOU COBCTBEHHbIN







CKOpOCTb 3anycKa

* KoHTtenHepsol (Docker, LXD, Vagrant-LXC, ...)
* KoHconbHble ytuantbl n GUI
* [lynbT ynpaBneHmMaA, NCNONb3YIOLLLMIMA TOTOBbIN KOZ,




AOT & CDS




public class HelloJPoint {
public static void main(String... args) {
System.out.println("Hello JPoint!");

J
J



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$ |}




D ® @ olegchir@graal: ~/git/temp/startspeed

olegchir@graal:~/git/temp/startspeed$ sudo perf stat -e cpu-clock -r20 java HelloJPoint
Hello JPoint!
Hello JPoint!
Hello JPoint!
Hello JPoint!
Hello JPoint!
Hello JPoint!
Hello JPoint!
Hello JPoint!

Hello JPoint!

Hello JPoint!

Hello JPoint! I I I S e C
Hello JPoint! ,

Hello JPoint!
Hello JPoint!
Hello JPoint!
Hello JPoint!
Hello JPoint!
Hello JPoint!
Hello JPoint!
Hello JPoint!

Performance counter stats for 'java HelloJPoint' (20 runs):
100,347331 cpu-clock (msec) # 1,202 CPUs utilized ( +- 1,40% )
0,083493591 seconds time elapsed ( +- 1,27% )

olegchir@graal:~/git/temp/startspeeds$ |



Java 8: Class Data Sharing

1.-Xshare:dump
2.-Xshare:on




O ® @ olegchir@graal: ~/git/temp/startspeed
olegchir@graal:~/git/temp/startspeed$ java -Xshare:dump HelloJPointnarrow_klass_base = 0x00000008

00000000, narrow_klass_shift = 3

Allocated temporary class space: 1073741824 bytes at 0x00000008c00EEO00

Allocated shared space: 3221225472 bytes at 0x0000000800000000

Loading classes to share ...
Loading classes to share: done.
Rewriting and linking classes ...

Rewriting and linking classes: done

Number of classes 1225
instance classes
obj array classes
type array classes

Updating ConstMethods ...

Removing unshareable information ...

Scanning all metaspace objects ...
Allocating RW objects ...
Allocating RO objects ...

Relocating embedded pointers ...
Relocating external roots ...

Dumping symbol table ...
Dumping objects to closed archive heap region ...

Dumping objects to open archive heap region ...

done.

Relocating SystemDictionary:: well_known_klasses[] ...

Removing java_mirror ...
mCc space:
rw space:
ro space:
md space:
od space:
stO space:
0a0 space:

total

olegchir@éraal:~/git/temp/startspeed$ [ |

8008 [ 0,0%
3905496 [ 21,4%
7233720 [ 39,7%

6160 [ 0,0%
6416616 [ 35,2%

421888 [ 2,3%
217088 [ 1,2%
18208976 [100.0%

done.

of
of
of
of
of
of
of
of

total]
total]
total]
total]
total]
total]
total]
total]

out
out
out
out
out
out
out
out

of
of
of
of
of
of
of
of

8192
3907584
7237632

8192
6418432

421888
217088
18219008

bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes

[ 97,8%
[ 99,9%
[ 99,9%
[ 75,2%
(100, 0%
[100. 0%
[100. 0%
[ 99,9%

used]
used]
used]
used]
used]
used]
used]
used]

at
at
at
at
at
at
at

% 1225 Knaccos

done.

0x0000000800000000
0x0000000800002000
0x00000008003bco00
0x0000000800aa3000
0x0000000800335000
0x00000000fffOOOOO
0x00000000ffe00000




0 ® @ olegchir@graal: ~/git/temp/startspeed

olegchir@graal:~/git/temp/startspeed$ sudo perf stat -e cpu-clock -r20 java -Xshare:on HelloJPoint
Hello JPoint!
Hello JPoint!
Hello JPoint!
Hello JPoint!
Hello JPoint!
Hello JPoint!
Hello JPoint!

Hello JPoint!
Hello JPoint!
Hello JPoint!
Hello JPoint! Y 4

Hello JPoint!
Hello JPoint!
Hello JPoint!
Hello JPoint!
Hello JPoint!
Hello JPoint!
Hello JPoint!
Hello JPoint!
Hello JPoint!

Performance counter stats for 'java -Xshare:on HelloJPoint' (20 runs):
61,393523 cpu-clock (msec) # 1,166 CPUs utilized ( +- 2,26% )
0,052660766 seconds time elapsed ( +- 2,29% )

- olegchir@graal:~/git/temp/startspeed$ |



61 msec (CDS) < 100 msec (6a3a)

Bcerpa gaer NPUPOCT, MOXHO BK/ZTHO4ATb NO YMONTY4aHUIO



Graal AOT!




java -XX:+UnlockDiagnosticVMOptions \
-XX:+LogTouchedMethods \
-XX:+PrintTouchedMethodsAtExit \
HelloJPoint > methods

Java 9+

bar B Tpekepe obcyxKaeHue



https://bugs.openjdk.java.net/browse/JDK-8025692
http://openjdk.5641.n7.nabble.com/RFR-8025692-Add-trace-to-find-out-what-methods-are-used-at-runtime-td220896.html

Hello JPoint!
# Method::print_touched methods version 1

java/lang/String.indexOf:(Ljava/lang/String;!)l
java/lang/String.getBytes:([BIB)V
java/io/FilePermission.<clinit>:()V

1708 cTpOK




java/lang/String.indexOf:(Ljava/lang/String;l)I

compileOnly java.lang.String.indexOf(Ljava/lang/String;l)!




public class Convert {
public static void main(String args|])
throws Throwable {
int i; boolean inParams = false;
while ((i = System.in.read()) >= 0) {
switch (i) {
case ":': continue; // skip

case /" if (linParams) {i="."; } break;
case '(': inParams = true; break;
case '\n":
case '\r': inParams = false; break; .
} \ I @mjgl23
System.out.write(i); Matthew Gilliard
}

}
}



jdk/internal/module/SystemModules.hashes
jdk/internal/module/SystemModules.descriptors




grep -v 'Hello JPoint! ' methods | \

grep -v "M |\

grep -v jdk/internal/module/SystemModules.hashes | \
grep -v jdk/internal/module/SystemModules.descriptors | \
sed -e 's/*/compileOnly /' | \ java Convert > touched.aotcfg




jaotc --output methods.so \
--compile-commands touched.aotcfg \
--module java.base \
--class-name HelloJPoint.class \
--info




O ® @ olegchir@graal: ~/git/temp/startspeed
olegchir@graal:~/git/temp/startspeed$ jaotc --output touched methods.so \

> --compile-commands touched.aotcfg \
> --module java.base \

> --class-name HelloJPoint.class \

> --info

Compiling touched_methods.so...

5769 classes found (403 ms)

55051 methods total, 1605 methods to compile (559 ms)
Compiling with 2 threads

1605 methods compiled, @ methods failed (19862 ms)
Parsing compiled code (78 ms)

Processing metadata (508 ms)

Preparing stubs binary (1 ms)

Preparing compiled binary (6 ms)

Creating binary: touched methods (187 ms)

Creating shared library: touched methods.so (157 ms)
Total time: 22794 ms
olegchir@graal:~/git/temp/startspeeds |}




sudo perf stat -e cpu-clock —r20 \
java -XX:AOTLibrary=./methods.so \
HelloJPoint




O ® @ olegchir@graal: ~/git/temp/startspeed

olegchir@graal:~/git/temp/startspeed$ sudo perf stat -e cpu-clock -r20 java -XX:AOTLibrary=./methods.so HelloJPoint
Hello JPoint!
Hello JPoint!
Hello JPoint!
Hello JPoint!
Hello JPoint!
Hello JPoint!
Hello JPoint!
Hello JPoint!

Hello JPoint!
Hello JPoint!
Hello JPoint!
Hello JPoint!
Hello JPoint! o

Hello JPoint!
Hello JPoint!
Hello JPoint!
Hello JPoint!
Hello JPoint!
Hello JPoint!
Hello JPoint!

Performance counter stats for 'java -XX:AOTLibrary=./methods.so HelloJPoint' (20 runs):
71,131283 cpu-clock (msec) # 1,013 CPUs utilized ( +- 1,11% )
0,070195121 seconds time elapsed ( +- 1,08% )




AOT + CDS?




O ® @ olegchir@graal: ~/git/temp/startspeed

java: Aborted
A fatal error has been detected by the Java Runtime Environment:

SIGSEGV (0xb) at pc=0x00007fbf8difb3ae, pid=17352, tid=17353

JRE version: (11.0+7) (build )
Java VM: Open]DK 64-Bit Server VM (11-ea+7, mixed mode, aot, sharing, tiered, compressed oops, gl gc, linux-amd64

Problematic frame:
V [libjvm.so+0x6983a3e] AccessInternal::PostRuntimeDispatch<GlBarrierSet::AccessBarrier<1146998ul, GlBarrierSet>
(AccessInternal::BarrierType)1l, 1146998ul>::oo0p_access_barrier(oopDesc*, long, oopDesc*)+0xle

HE—vHHEHHTERAHR

#

# Core dump will be written. Default location: Core dumps may be processed with "/usr/share/apport/apport %p %s %c
%d %P" (or dumping to /home/olegchir/git/temp/startspeed/core.17352)

#

# An error report file with more information is saved as:
# [home/olegchir/git/temp/startspeed/hs_err_pid17352.1l0g
#

# If you would like to submit a bug report, please visit:
# http://bugreport.java.com/bugreport/crash.jsp
#

java: Aborted

#

# A fatal error has been detected by the Java Runtime Environment:
#

# SIGSEGV (O0xb) at pc=0x00007fe9ac0553ae, pid=17360, tid=17361

#

# JRE version: (11.0+7) (build )



61 (CDS) < 71 (AOT) < 100 (6a3a)

AQOT He Bceraa gaeT NPUPOCT, HYXKHO BKAKOYATb C YMOM



YTO noymTaTb NO Teme?

Matthew Gilliard
Fast JVM startup with JDK9

Better Containerized JVMs in JDK10

Java in a World of Containers



https://mjg123.github.io/2017/10/02/JVM-startup.html
https://www.youtube.com/watch?v=2TwjNcrfjKM&feature=youtu.be
https://mjg123.github.io/2018/01/10/Java-in-containers-jdk10.html

Substrate VM




O S @ olegchir@graal: ~/git/temp/startspeed

olegchir@graal:~/git/temp/startspeed$ native-image HelloJPoint
Build on Server(pid: 1074, port: 26681)
classlist: 321.69 ms
(cap): 669.45 ms
setup: 1,302.03 ms
(typeflow): 6,354.53 ms
(objects): 2,098.74 ms

(features): 43.58 ms
analysis: 8,634.55 ms
universe: 334.01 ms

CEIEIDE 1,947.64 ms
(inline): 1,175.19 ms
(compile): 11,649.96 ms
compile: 15,178.01 ms
image: 1,163.53 ms

write: 430.87 ms
[total]: 27,517.28 ms

olegchir@graal: ~/glt/temp/startspeed$



O ® @ olegchir@graal: ~/git/temp/startspeed

-rwxrwxr-x 1 olegchir olegchir 4,8M anp 6 03:13 ./hellojpoint
olegchir@graal:~/git/temp/startspeed$ file ./hellojpoint

./hellojpoint: ELF 64-bit LSB executable, x86-64, version 1 (SYSV), dynami
cally linked, interpreter /1ib64/1d-1inux-x86-64.s0.2, for GNU/Linux 2.6.3
2, BuildID[shal]=8c815f5a51c6acffOec6a555cb9725dbdb64c12f, stripped

olegchir@graal:~/git/temp/startspeeds |}



O @ olegchir@graal: ~/git/temp/startspeed

olegchir@graal:~/git/temp/startspeed$ sudo perf stat -e cpu-clock -r20 ./hellojpoint

Hello JPoint!
Hello JPoint!
Hello JPoint!
Hello JPoint!
Hello JPoint!
Hello JPoint!
Hello JPoint!
Hello JPoint!

Hello JPoint!
Hello JPoint!
Hello JPoint!
Hello JPoint! ’

Hello JPoint!
Hello JPoint!
Hello JPoint!
Hello JPoint!
Hello JPoint!
Hello JPoint!
Hello JPoint!
Hello JPoint!

Performance counter stats for './hellojpoint' (20 runs):
0,983059 cpu-clock (msec) # 0,643 CPUs utilized
0,001528447 seconds time elapsed

olegchir@graal:~/git/temp/startspeed$

( +- 15,93% )

( +- 16,46% )




0,9 (SVM) <<< 61 (CDS) < 71 (AQT) < 100 (6a3a)

problem?



Metropolis: city of tomorrow

http://openjdk.java.net/projects/metropolis/

http://cr.openjdk.java.net/~jrose/metropolis/Metropolis-Proposal.html



http://openjdk.java.net/projects/metropolis/
http://cr.openjdk.java.net/~jrose/metropolis/Metropolis-Proposal.html
http://cr.openjdk.java.net/~jrose/metropolis/Metropolis-Proposal.html

