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The following is intended to outline oursupposed general directionof 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.

ˮͤͺͦͪͣ͊ͼ͙Ύ ͔ͨͪ͒ͤ͊ͤ͊͘;͔͊ͭͫΎ ;ͭͦ͋· ͦ͋ͦͤ͊͘;͙ͭΈ ͤ͊΄͔ ͦ͋΅͔͔ ͍͔͙͔ͤ͊ͨͪ͊ͤ͡ 
ͪͦͫͭ͊ ͙ ͍͙͙ͪ͊ͭ͘Ύ ͊͟͟ Java-͎͙͍ͨͪͦͪ͊ͣͣͫͭͦ. ˻ ͤ͊ ͔͍ͨͪ͒ͦͫͭ͊͡Ύ͔ͭͫΎ ͭͦ͡Έͦ͟ ͍ ͼ͔͡Ύͻ 
͔͙ͦͤ͊ͦͣͤ͘͟͡ΎΣ ͙ ͔ͤ ͔ͣͦ͗ͭ ͋·ͭΈ ͙ͫͨͦ͡Έ͍ͦ͊ͤ͊͘ ͍ ͦͤͭͪ͊ͭ͊͟͟ͻ ͙͙͡ ͎͍͒ͦͦͦͪ͊ͻ 
͡Ό͎͋ͦͦ ͍͙͒͊Φ ̏ͭ͊ ͙ͤͺͦͪͣ͊ͼ͙Ύ ͔ͤ Ύ͍͡Ύ͔ͭͫΎ ͨͦͨ·͚ͭͦ͟ ͔͍͔͙ͨͪ͒ͦͫͭ͊ͤ͡Ύ ͎͊ͦͦ͟͟-
ͭͦ ͔͙ͣ͊ͭͪ͊͊͡Σ ͦ͒͊͟Σ ͙͙͡ ͺͯͤ͟ͼ͙ͦͤ͊͡Έ͙ͤͦͫͭΣ ͙ ͔ͤ ͒ͦ͗ͤ͊͡ ͋·ͭΈ ͙ͫͨͦ͡Έ͍ͦ͊ͤ͊͘ ͍ 
͙ͨͪͤΎ͙͙ͭ ͔ͦͣͣͪ͟;͔͙ͫ͟ͻ ͔ͪ΄͔͙͚ͤΦ ˾͊ͪ͊͋ͦͭ͊͘͟Σ ͍·ͨͯͫ͟Σ ͔͊ͤ͒͊ͪͤ͟͡·͔ ͙ͫͪͦ͟ 
͡Ό͋·ͻ ͦ͋Ά͔͍ͭͦ͟ ͙͙͡ ͺͯͤ͟ͼ͙ͦͤ͊͡Έ͙ͤͦͫͭΣ ͙ͦͨͫ͊ͤͤ·ͻ ͍ ͔͔ͦͤͭͫͭ͟͟ ͍ͨͪͦ͒ͯͭͦ͟ 
͙͙͡ ͎ͯͫͯ͡ ͙ͪ͊͘͡;ͤ·ͻ ͙͚ͦͣͨ͊ͤ͟Σ ͔ͦͫͭ͊ͭͫΎ ͤ͊ ͔͙͔ͯͫͣͦͭͪͤ ͍͔͍ͫͦͦͭͭͫͭͯΌ΅͙ͻ 
͙͚ͦͣͨ͊ͤ͟Φ˻͙ͨͫ͊ͤͤ·͔ ͍ ͔͒ͦ͊͒͟͡ ͔͙ͣͤͤΎ ͔ͤ ͦͭͪ͊͗͊Όͭ ͙ͨͦ͘ͼ͙͙ ͔ͪ͊͋ͦͭͦ͒͊ͭ͡ΎΦ







Java 9



Java 10



Java 11



Process API 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 DoclintWarnings
Milling Project Coin
Remove GC Combinations Deprecated in JDK 8
Tiered Attribution for javac
Process Import Statements Correctly
Annotations Pipleine2.0
Datagram Transport Layer Security (DTLS)
Modular Run-Time Images
Simplified DocletAPI
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 Keystoresby 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 TI 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
BeanInfoAnnotations
Update GStreamern JavaFX/Media
HarfBuzzFront-Layout Engine
Stack-Walking API
Encapsulate Most Internal APIs
Module System
TIFF Image I/O
HiDPIGraphics on Windows and Linux
Platform Logging API 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 SecureRandomImplementations
EnchancedMethodHandles
Modular Java Application Packaging
Dynamic Linking of LangageDefined Object Models
EnchancedDeprecation
Additional Tests for Humongous Objects in G1
Improve Test-Failure Troubl;eshooting
IndifyString Concatenation
HotSpotC++ Unit-Test Framework
jlink: The Java Linker
Enable GTK 3 on Linux
New HotSpotBuild 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



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

2010

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


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

2017

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
Eclipse Eclemma
Eclipse IDE

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
JUnit
Kafka
Lettuce
Lilith
Log4j
logback
Lucene
LWGL

Maven
Mockito
Netty
Rabbit MQ Client
Rapidoid
RxJava
slf4j
Solr
Spotbugs
Spring Boot
Spring Framework
stagemonitor
TestNG
Thymeleaf
Wildfly
Woodstox

Twitter: #WorksFineOnJDK9

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




ȶȧȳȦȳȩȸ ȧȶȪȱ!

Å JFR (Java Flight Recorder)

Å JMC (Java Mission Control)

Å ZGC (Z Garbage Collector)

Å AppCDS(Application Class-Data Sharing,JEP 310)

http://openjdk.java.net/jeps/310
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ȲȳȧɀȮ ȴȰȥȲ ȧɀȴȸȶȯȥ 

ȵȪȰȭȬȳȧ

Moving Java Forward Faster
(Mark Reinhold)

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








https://fosdem.org/2018/schedule/event/state_openjdk/

https://fosdem.org/2018/schedule/event/state_openjdk/


ȴȰȥȲ ȵȪȰȭȬȳȧ
(˿͊ͣ ͨ͊ͤ͡,͙͙ͦͨͫ͊ͤΎ ͺ͊͘)

2017/12/14˽͔͍ͪ͊Ύ ͺ͊͊͘ ͔͔͙͊ͣ͒ͤ͘͡Ύ
2018/01/11All Tests Run
2018/01/18ˤͭͦͪ͊Ύ ͺ͊͊͘ ͔͔͙͊ͣ͒ͤ͘͡Ύ
2018/02/08˽͔͍ͪ·͚ Release Candidate
2018/02/22˻ͦͤ͟;͔͊ͭ͡Έͤ·͚ Release Candidate
2018/03/20General Availability

---͍ · ͤ͊ͻ͙͔ͦ͒ͭͫΈ ͔͒ͫ͘Έ---

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




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





https:// fosdem.org/2018/schedule/event/ jam_futures/

https://fosdem.org/2018/schedule/event/jam_futures/




ˮ͔͙͔ͦ͋ͪ͊͗ͤ͘: http:// www.bankingtech.com/2017/03/oracle-earnings-look-promising-but-why-the-iaas-obsession/









̒͘·͟ Java͙  ͎͙͔͒ͪͯ JVM Ύ͘·͙͟

˽͊ͭ͡ͺͦͪͣ͊ JVM



̒͘·͟ Java

Å˽ ͦͨͯ͡Ύͪͤ·͔ ͦͤͫͭͪͯ͟͟ͼ͙͙
Åx ·ͫͭͪͦ ͍͙͍͔ͯͫ͊͊ͭͫΎ ό˿ҌҌΚύ
Å̇ ͔ͦͫͭͤͦͫͭ͡ΈΦ ˩͙͒ͤ͊Ύ ͔ͣͦ͒͡Έ Ύ͘·͊͟ 
όͦ͋Ά͔ͭ͟·Σ ͙͍ͣ͊ͫͫ·Σ ͤ͊͘;͙ͤΎΣ  ͙ͭͨ· ςͦ ΅ͯ΅͊ΌͭͫΎ ͙͍ͦ͒ͤ͊ͦͦ͟ύ

Å˻ ͋ͪ͊ͭͤ͊Ύ ͍͔͙ͫͦͣͫͭͣͦͫͭΈ
Åˮ ͔ͤͭͪͦͨͫ ͔͍ͤͯͨͪ͊͡Ύ͔ͣ·͙ͣ Ύ͘·͙͊ͣ͟
Å˨ ͎͙͔ͪͯ Ύ͘·͙͟ όJS, Ruby, Python)



˽͊ͭ͡ͺͦͪͣ͊ JVM

Å̏ ͺͺ͔͙͍ͭͤ͟·͚ ͪ͊ͫͻͦ͒ ͨ͊ͣΎ͙ͭ
Å˸ ͦ΅ͤ·͔ ͍ͤͦ·͔ ͙͙ͦͨͭͣ͊͘ͼ͙͙

(AOT, JIT, GC, RT)
Å˥ ͪ͊ͤͯ͡Ύͪͤ͊Ύ ͎ͣͤͦͦͨͦͭͦ;ͤͦͫͭΈ
Å˽ ͪΎ͚ͣͦ ͒ͦͫͭͯͨ ͟ ͔͔͗ͯ͘͡(CPU, GPU)
Å˽ ͔͔͙ͪͤͦͫͣͦͫͭΈ ͔ͣ͗͒ͯ ͨ͊ͭ͡ͺ͙ͦͪͣ͊ͣ



Å˴ ͙ͦͪͯͭͤ·͙ ͔͎͙͔͟͡ ͔ͭͪ͒·
Å˿ ͭͪͯͭͯͪ͟· ͊͟͟ ͍ C++
Å˿ ͋ͦͪ͊͟ ͣͯͫͦͪ͊Σ ͦͭͦͪ͊͟Ύ ͔ͤ ͙ͭͦͪͣͦͭ͘



ÅUser mode thread
ό͍͔͙͔ͯͨͪ͊ͤ͡ ͔ͤ ͦ ˻˿Σ ͊ Java runtime/user code)

Å˾ ͔͊͋ͦͭ͊ͭ ͊͟͟ thread
Å˭ ͙͔͊ͤͣ͊ͭ ͣ͊ͦ͡ ͨ͊ͣΎ͙ͭ
Å˨ ͔΄͔͍·͔ ͔͔ͨͪ͟͡Ό;͔͙ͤΎ
Å˸ ͦ͗ͤͦ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͔ͤ ͭ·ͫΎ;͙Σ ͊ 
͙͙ͣͦͪͤ͡͡·

Fiber



˽ͦ;͔ͣͯ ͔͚ͫ;͊ͫ

Å˿ ͔͙͙ͫͫ ͍ͫͭ͊ͤͦΎͭͫΎ ͒ͦ͡Έ΄͔ όrealtimepush,͙ ͭͨ)
Å˿ ͔͍͔ͪͪ͊ ͗͒ͯͭ IO (ͦ ͍͔ͭͭ ͦͭ ͋͊͘· ͙ ͔͍͙͍ͫͪͫͦύ
Å̂ ͙͙ͭ͊͘͡ͼ͙Ύ CPU5-10%
Åˬ ͔͔ͦ͘͡ ͔ͨͪͦͨ͊͒͊ͭ ͪ͘ΎΗ



˩ͫͭΈ ͍͒͊ ͫͭͯ͊͡

Å˽ ͪͦ͒ͦ͗͊ͭ͡Έ ͙ͨͫ͊ͭΈ ͙͋ͦͪͯ͟͡Ό΅͙͚ ͦ͒͟

Å˽ ͙ͫ͊ͭΈ ͙͊ͫͤͻͪͦͤͤ·͚ ͦ͒͟
Å˽ ͦ͡ͻͦ ͔ͪ͊͋ͦͭ͊ͭ ͫ ͔͎͙͙͊ͫ͋ͦͪͯ͟͡͡Ό΅͙ͣ
Å˽ ͦ͡ͻͦ ͣ͊ͫͭ΄͙͔͊ͭ͋ͪͯͭͫΎό;͙ͭ͊ͭΈΣ 
͙͍ͦͭ͊͗͊ͭ͡Έύ



ˤ ;͔ͣ ͨͪͦͺ͙ͭ

Å˻ ͋·;ͤ·͚ ͦ͒͟ ͍͙ͫͭ͊ͤͦͭͫΎ ͔͒΄͔͍͔͡ όҌ͔͎͙͊ͫ͡)
Å˹ ͔ ͤͯ͗ͤͦ ͍·͙͋ͪ͊ͭΈ ͔ͣ͗͒ͯ ͫͭͯ͡ΈΎ͙ͣ
Å˸ ͦ͗ͤͦ ͙ͨͫ͊ͭΈ ζ͍͔͔ͫͦͪͣͤͤ·ͣη ͦ͋ͪ͊ͦͣ͘



Loom



Thread (Runnable, ThreadSheduler)



Strand (abstract thread)

Fiber Thread



ServerSocketChannels = ServerSocketChannel.open().bind(new InetSocketAddress(8080));
new Fiber(() -> {

try {
while (true) {

final SocketChannelch= 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 (IOExceptione) {}
}).start();

}
} catch (IOExceptione) {}

}).start();



Demo



Demo



Ron Pressler

Quasar | Parallel Universe



Sponsor

hotspot
HotSpot
Group

Lead

rpresslerRon Pressler

Committers

acornKaren Kinnear

alanbAlan Bateman

briangoetzBrian Goetz

dcubed
Daniel D. 
Daugherty

dholmesDavid Holmes

ehelin Erik Helin

eosterlundErik mǎǘŜǊƭǳƴŘ

fparain Frederic Parain

jrose John R Rose

kvn Vladimir Kozlov

mchungMandy Chung

mikael
Mikael 
Vidstedt

mr Mark Reinhold

psandozPaul Sandoz

rriggsRoger Riggs

vlivanovVladimir Ivanov

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

˴͙ͦͪͯͭͤ·͍ Kotlin τ˾ͦͣ͊ͤ ˩͙͍͊ͪͦ͘͡Σ JetBrains

Project Loom: Fibers and Continuations for the JVM (Proposal)

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 = y;

}
}



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



ClassLayout.parseInstance(points).toPrintable()

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



java.util.ArrayListobject internals:

OFFSET  SIZE                 TYPE DESCRIPTION      
0     4                      (objectheader)
4     4                      (objectheader)
8     4                      (objectheader)
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.Pointobject internals:

OFFSET  SIZE   TYPE DESCRIPTION
0     4        (objectheader)
4     4        (objectheader)
8     4        (objectheader)
12     4    int Point.x 1
16     4    int Point.y 2
20     4        (lossdueto the nextobjectalignment)

Instancesize: 24 bytes
Spacelosses: 0 bytesinternal+ 4 bytesexternal= 4 bytes



@ValueCapableClass
final classPoint{

publicfinal int x;
publicfinal shorty;
publicfinal shortz;

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

}
Χ

}



@Override
publicbooleanequals(Objecto) {

if (o instanceofPoint) {
Pointthat = (Point)o;
return that.x== x &&

that.y == y &&
that.z== z;

} else{
return false;

}
}

@Override
publicint hashCode() {

return Objects.hash(x, y, z);
}



Å˴ ͊ͫͫ͡ ͔͒ͦ͗ͤ͡ ͋·ͭΈ ͔ͨͦͣ;͔ͤ ͊͟͟final
Å˴ ͊ͫͫ͡ ͔͒ͦ͗ͤ͡ ͋·ͭΈ ͍͙ͨͪ͊͡Έͤ·ͣ ͊ͫͫͦͣ͟͡ ό͔ͤ 
͙͔ͤͭͪͺ͔͚ͫͦͣύ
Å˿ ͔ͯͨͪ͊ͫͫ͟͡ ͦ͋Ύ͔͊ͭ͘͡ΈͤͦObject
Åʕ ͔ͫ ͔͙ͤͫͭ͊ͭ;͔͙͔ͫ͟ ͨͦ͡Ύ ͔ͨͦͣ;͔ͤ· ͊͟͟final
Å˿ ͍͙ͦ ͔ͣͭͦ͒·Υequals,hashCode, toString
Å˹ ͔͡Έ͘Ύ ͔͔͔͔ͨͪͦͨͪ͒͡ΎͭΈΥclone,finalize

ÅImmutable
Å˹ ͔͡Έ͘Ύ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ == (ͤ ͯ͗ͤͦ equals)
Å̏ ͍͙͍͔͊ͤͭͤ͟͡·͔ ͦ͋Ά͔ͭ͟· ͔ͤ͡Έ͘Ύ ͔͊ͣͤ͘ΎͭΈ



͔́ͫͭ·

˿͔͎͔͚ͪ ˴͔ͯͫͤͦ͟͟

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

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


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

cd valhalla-mvt

hg update -r mvt // ͫͭ͊ͪ͊Ύ ͙ͫͭ͊͋͡Έͤ͊Ύ ͔͔͙͒ͣ͊ͦͫͤ͟ ͨͪͦ΄͎ͦͦ͡ ͎ͦ͒͊
hg update -r lwordκκ͍ͤͦ͊Ύ ͙͙ͤ͡Ύ ˽͙͙͊ͪͭ

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


https:// habrahabr.ru/company/ jugru/blog/336378/

Shady Values (John Rose)

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

JVM Language Summit

Minimal Values Under the Hood with Bjorn Vardal@bvaardalŀƴŘ CǊŞŘŞǊƛŎ 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.˻ͭ͘·͍;͙͍ͦͫͭΈ ͙ ͔͔ͨͪ͒ͫ͊ͯͣ͘͟·͔ ͙͔ͦͪͦͭ͟͟ ͨ͊ͯ͘·

4.ˤ͔ͤ ͍͙͙͙͊ͫͣͦͫͭ͘ ͦͭ ͔ͪ͊ͣͪ͊͘ heap

5.˾͔΄͔͊ͭ ͔ͨͪͦ͋ͣͯ͡ SLA 10-500ms

6.˽͙͊ͭͣ͡ ͊͘ ͙͔ͦͪͦͭ͟͟ ͨ͊ͯ͘· CPU͙  RAM

7.Marking, compacting ςͣ ͎ͤͦͦͨͦͭͦ;ͤ·͔

8.˻͎͙ͪ͊ͤ;͔ͤͦ ͙͍͙͔ͫ͊ͤͪͦ͊ͤͣ͟ thread stacks, ;ͭͦ͋· 
͙ͨͦͫͭͪͦͭΈ ͔͎ͪͯͭͫͭͪ͊ͺ͊ ͦ͋Ά͔͍ͭͦ͟





https:// twitter.com/AndreiPangin/status/959174428318928898

https:// gist.github.com/apangin/3fb525aed1e06457a0a408b0e6125e0e

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


SHENANDOAH: ȶȶɀȰȯȭ

1. ˿ͭ͊ͭΈΎ ζAn open-source concurrent compacting garbage collector for OpenJDKη

2. JEP 189(JDK-8046179)

3. Shenandoah Wiki

˨ͦ͊͒͟͡· ˢ͔͔ͫ͟͡Ύ ͙͙͖͍̊ͨ͊͡

4. ζC͋ ͦͪ΅͙ͣͯͫͦͪ͊͟Σ ͦͭͦͪ͟·͚ ͎ͫͣͦη 

˽͔͍ͪ͊Ύ ;͊ͫͭΈ: ͒ ͦ͊͒͟͡ ͤ͊ JPoint͙  JBreak2017
(͒ͦͫͭͯͨͤ͊ ͨͪΎͣͦ ͔͚ͫ;͊ͫύ

ˤͭͦͪ͊Ύ ;͊ͫͭΈ: ͒ ͦ͊͒͟͡ ͤ͊ Joker 2017 
(͔͚ͫͦͪ͟ ͍͔͎ͫͦ, ͋ ͔ͯ͒ͭ ͍ ͙ͨͯ͋͡;ͤͦͣ ͔͒ͦͫͭͯͨ ;͔͔ͪ͘ ͔ͤͫͦ͟͡Έͦ͟ ͔ͣͫΎͼ͔͍ύ

5. DevoxxBelgium

6. ˿͚͊͒͡· ͫ JFokusVM 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


˽͔ͪͦ͋ͣ͡·

ÅDataScience
Å˿ ͍͔͔ͦͪͣͤͤ·͔ ͙͙͒ͤ͊ͣ;͔͙͔ͫ͟ Ύ͘·͙͟
Å˸ ͎ͤͦͦ ͣͯͫͦͪ͊



˶͔͔͊ͭͤͭͤͦ ͔ͪ͊ͣ͘΅͔͙͔ͤ ˨͙͙ͪͻ͔͡(LDA)
ͫͻ͍ͦ͒ͫͭͦ ;͔͚͊ͫͭ ͒͊ͤͤ·ͻ ͨͦ ͎ͪͯͨͨ͊ͣ



Scala DaCapo
factorie

http:// www.scalabench.org/

http://www.scalabench.org/


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



LǘΩǎ ŘŜƳƻ ǘƛƳŜΗ



7461 msec 12424 msec









GRAAL JIT COMPILER



-XX:+UnlockExperimentalVMOptions
-XX:+UseJVMCICompiler
-XX:+EnableJVMCI
-Djvmci.Compiler=graal



JBreak2018:
Graal in Real Life

Christian Thalinger

Joker 2017: 
¢ǿƛǘǘŜǊΩǎ ǉǳŜǎǘ ŦƻǊ ŀ ²Ƙƻƭƭȅ Graalruntime

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


Joker 2017: ¢ǿƛǘǘŜǊΩǎ ǉǳŜǎǘ ŦƻǊ ŀ ²Ƙƻƭƭȅ DǊŀŀƭ ǊǳƴǘƛƳŜ

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


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

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


private static void checkArgument(
booleanisValid, 
String message, 
Object ... arguments)

{
if (!isValid){

print(String.format(message, arguments));
}

}



LǘΩǎ ŘŜƳƻ ǘƛƳŜΗ



˿͙ͦ͒͊͘͡ ͣͯͫͦͪ͊͊͘ ͔ͦͨͪ͊ͼ͙Ό
1079͙͙͡ 32͚͋͊ͭ͊

C2



˿͙ͦ͒͊͘͡ ͣͯͫͦͪ͊͊͘ ͔ͦͨͪ͊ͼ͙Ό
мпфл ͙͙͡ 0.033 ͋ ͚͊ͭ͊

Graal



ˮ͔͔ͤͭͪͨͪͭ͊ͭͦͪ ͚͋͊ͭͦ͒͊͟

Client Compiler

˻͙͙͙͍ͨͭͣͪͦ͊ͤͤ͘·͚ͣ͊΄͙ͤͤ·͚ ͦ͒͟

Server Compiler

˿͙͡Έͤͦ ˻͙͙͙͍ͨͭͣͪͦ͊ͤͤ͘·͚˸͊΄͙ͤͤ·͚ ˴ͦ͒



ˮ͔͔ͤͭͪͨͪͭ͊ͭͦͪ ͚͋͊ͭͦ͒͊͟

Client Compiler

˻͙͙͙͍ͨͭͣͪͦ͊ͤͤ͘·͚ͣ͊΄͙ͤͤ·͚ ͦ͒͟

Graal

˿͙͡Έͤͦ ˻͙͙͙͍ͨͭͣͪͦ͊ͤͤ͘·͚˸͊΄͙ͤͤ·͚ ˴ͦ͒

˨͔͙͙ͦͨͭͣ͊͘ͼ͙Ύ



ˮ͔͔ͤͭͪͨͪͭ͊ͭͦͪ ͚͋͊ͭͦ͒͊͟

Client Compiler

˻͙͙͙͍ͨͭͣͪͦ͊ͤͤ͘·͚ͣ͊΄͙ͤͤ·͚ ͦ͒͟

Server Compiler

˿͙͡Έͤͦ ˻͙͙͙͍ͨͭͣͪͦ͊ͤͤ͘·͚˸͊΄͙ͤͤ·͚ ˴ͦ͒

˨͔͙͙ͦͨͭͣ͊͘ͼ͙Ύ

Graal

˸͊΄͙ͤͤ·͚ ͦ͒͟



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.
*/
CompilationRequestResultcompileMethod(CompilationRequestrequest);

}



public class CompilationRequest{

private final ResolvedJavaMethodmethod;

/**
* Gets the method to be compiled.
*/
public ResolvedJavaMethodgetMethod() {

return method;
}

}



public interface ResolvedJavaMethodextends JavaMethod, InvokeTarget, ModifiersProvider, AnnotatedElement{

byte[] getCode();

int getCodeSize();
ResolvedJavaTypegetDeclaringClass();
int getMaxLocals();
int getMaxStackSize();
default booleanisFinal();
booleanisSynthetic();
booleanisVarArgs();
booleanisBridge();
booleanisDefault();
booleanisClassInitializer();
booleanisConstructor();
booleancanBeStaticallyBound();
ExceptionHandler[] getExceptionHandlers();
StackTraceElementasStackTraceElement(int bci);
default ProfilingInfogetProfilingInfo()



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

/**
* Installs the result of a compilation into the code cache.
*
* @paramtarget the target where this code should be installed
* @paramcompiledCodethe result of a compilation
* @paramcode the details of the installed CodeBlobare written to this object
* @return the outcome of the installation which will be one of
native int installCode(TargetDescriptiontarget, 

HotSpotCompiledCodecompiledCode, 
InstalledCodecode, 
HotSpotSpeculationLogspeculationLog);

final class CompilerToVM{



-XX:+UnlockExperimentalVMOptions
-XX:+UseJVMCICompiler
-XX:+EnableJVMCI
-Djvmci.Compiler=graal



JDK 11 -͔ͤ ͍͖ͫ ͙͍͊͒͊ͨͭͪͦ͊ͤͦ
JDK8 -͔ͯͫͭ͊ͪ͡

mx igv
Error occurred during initialization of boot layer
java.lang.module.FindException: Module java.xml.bindnot found



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

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


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

YouTube ͨ ͦ ͊ͨͪͦͫͯ͘ GraalVM

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

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


˻͔ͭ͒͡ ͙ͪ͊ͪ͊͋ͦͭ͘͟ ͎͊͋ͦͪ͊ͭͦͪͤͦͦ͡ 
͔͊ͫͭͪ͊͟͡ ͔͙͍͍ͫͯͨͪͣ͊ͫͫͦ

ˮ͔͍ͤͭͪΈΌ ͫ ˤ͔͙͔͊ͪͣ͡ ˤ·͍͋ͦͪͤͦ·ͣͤ͊ ͔̆͊͋ͪ:

ÅScala, Akka, Hadoop, Spark
ÅData Science
ÅBig Data

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


˭͊͒͊;͊: ͙ ͔͎ͤͭͪ͊ͼ͙Ύ JSͅ ͪͦͤͭ͊

Å˶ ͔͎͙͊ͫ͋Ή͔ͤ͒ͤ͊͟ Java
ζ͍͍ͪͦ͊͟·͚ Ή͔͚ͤͭͪͨͪ͊͘η

Å˹ ͍ͦ·͚ ͺͪͦͤͭ ͤ͊ JavaScript + ReactJS
Å˴ ͊͟ ͎͙͍ͦͪ͊ͤͦ͊ͭ͘Έ ͙͔ͤͭͪͦͨ?



˭͊;͔ͣ ͍͍ͫͭ͊͊ͭΈ ͍͒͊ ͪ͊͊͘Κ

˻͙͒ͤ ͍͙͊͒͊ͭͦͪͤ͊͡ ͔͍͔͔ͫͪͪ ͙ ͙͔͔ͤͭ͟͡



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

} else {
console.log("fail");

}
};

ˤ͙͊͒͊ͭͦͪ͡(shared.js)



͔̇͡Έ

validate(1);

Åˣ͔ͪ͊ͯͪ͘
Å Node.JS
Å Java



Node.JS

var fs = require('fs');
var vm = require('vm');
var includeInThisContext= function(path) {

var code = fs.readFileSync(path);
vm.runInThisContext(code, path);

}.bind(this);
includeInThisContext(__dirname+"/ shared.js");

validate(1);



Java

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.println(actualCode);

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

import org.graalvm.polyglot.*; // Nashornͭ ͔ͦ͗ ͔͋ͯ͒ͭ ͪ͊͋ͦͭ͊ͭΈ



polyfill.js(Nashorn, Graal)

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

var console = {};
console.debug= print;
console.log= print;
console.warn = print;
console.error = print;



˭͊;͔ͣ ͍͍ͫͭ͊͊ͭΈ ͍͒͊ ͪ͊͊͘Κ

˩˿˶ˮ ˸˻ˬ˹˻ ˹˩ ˤ˿́ˢˤˢ́̎ ˤ˻˻ˣ̋˩



˨͡Ύ ͎͔͔ͤͪ͊ͼ͙͙ ͺͪͦͤͭ͊ 
͍͖ͫ ͔΅͔ ͤͯ͗ͤ͊ Java



˭͊;͔ͣ ͤͯ͗ͤ͊ Java ͒ ͡Ύ ͎͔͔ͤͪ͊ͼ͙͙ ͺͪͦͤͭ͊Κ

Å˥͔͔ͤͪ͊ͼ͙Ύ ͍͙ͫͭ͊͋ͦ ͙ͨͪͦͫ͟-͍͊ͫͫͦ͟͡ ͒͡Ύ ͦ͋΅͔͙ͤΎ ͨͦ HTTP
Å˿͍ͦͫͭ͊ ͍͙ͨͦͫͭ͊͟ ͙͔͙ͨͪͦ͗ͤ͡Ύ όͤ͊͋ͦͪ ͺ͙;)
Å˿͙ͭ͊ͭ;͔ͫ͊͟Ύ ͎͔͔ͤͪ͊ͼ͙Ύ ͨͦ Java-͙ͫͭͦ;͙ͤ͊ͣ͟ όHibernate)
Å˽͔͔ͪͤͦͫ ͒͊ͤͤ·ͻ ͦ͋ ͔͙͙ͦͪͯ͗ͤ͟ ό͔ͤͦͣͪ ͍͔͙͙ͪͫ ͙͘ Maven)
Å˽͙ͪ;͙ͤ· ͍͙ͦͤ͊͘͟Όͭ ͨͦ ͻͦ͒ͯ ͔͒͊͡



˿ͨͦͫͦ͋· ͔ͪ΄͔͙ͤΎ

Å˿ ͦ͗ͤ͡·͔ ͚͚ͨ͊ͨ͊ͤ͡·ͫ Maven ͙  Gradle
Å˻ ͋΅͙͔ properties-ͺ͚͊͡·



˿ͨͦͫͦ͋· ͔ͪ΄͔͙ͤΎ

Å˿ ͦ͗ͤ͡·͔ ͚͚ͨ͊ͨ͊ͤ͡·ͫ Maven ͙  Gradle
Å˻ ͋΅͙͔ properties-ͺ͚͊͡·

Åʕ ·͍͊ͭ͘Έ Java ͙ ͘ JavaScript!



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

˭͎͔͊ͪͯ͗͊ͣ GraalVM:

͍͙͍͔̂ͫͭ͊ͤ͊͊ͣ͡ ͔͔͔ͨͪͣͤͤ·͔ ͔͙ͦͪͯ͗ͤ͟Ύ:

͔͙͔̏ͫͨͪͣͤͭ͟: React, Npm, Babel, Webpack

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


͔͙͔̏ͫͨͪͣͤͭ͟: React, Npm, Babel, Webpack





src/client/app/ index.jsx

import Reactfrom 'react';
import {render} from 'react-dom';
import JPointComponentfrom './JPointComponent.jsx';

class Appextends React.Component{
render() {
return (
<div>
<p>˽͙͍͔ͪͭΣ JPoint!</p>
<JPointComponent/>

</div>
);

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



src/client/app/ JPointComponent.jsx

render() {
return (
<div>
˴͙ͦ͡;͔͍ͫͭͦ ͙͒;͙ ͔ͯ͗ ͫ͊͊ͤͦ͘͟ Υ <span>{this.state.dich}</span>
<div><button onClick={this.onDich}>{this.state.button}</button></div>

</div>
);

}
}
export default JPointComponent;



import Reactfrom 'react';

class JPointComponentextends React.Component{

constructor(props) {
super(props);

this.state= {dich: 0, button: buttonCaption};

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

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

this.setState({dich: newDich, button: buttonCaption});

}

src/client/app/ JPointComponent.jsx



loaders/preload.js

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

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

varMyString= Java.type("java.lang.String");
vardata= new MyString("˿͊͊ͭ͘͟Έ ͔΅͖ ͙͒;͙ΗϦ);

return ̀ window.buttonCaption=\"${data}\ ";` + ̀ ${source}`;
};



ˮ ͦ͋·;ͤ͊Ύ JS ͪ ͙ͯͭͤ͊Χ



˴͊ͪ͊ͫ͟ ͔ͨͪͦͭ͊͟

npminit
npm i webpack webpack-cli webpack-dev-server ςS
npmi babel-core babel-loader 

babel-preset-es2015 babel-preset-react ςS
npmi react react-dom -S

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



varp = require('path');
varwebpack= require('webpack');
varBUILD_DIR = p.resolve(__dirname, 'src/client/public');
varAPP_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' } ] },
resolveLoader: { modules: ['node_modules', p.resolve(__dirname, 'loaders')] }

};

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

};

webpack.config.js



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>



{
"presets" : ["es2015", "react"]

}

./. babelrc



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



˴ͦͣͯ Ήͭͦ ͤͯ͗ͤͦΚ

(˿͔͔͋ͪͭͻ͙ Ή͙ͨ;͔͙͚ͫ͟ ͍͔ͫͭͨͦ͟ ͔͔ͨͪͻͦ͒ͯ ͤ͊ React)



˻͔ͨͪ͊ͼ͙ͦͤͤ͊Ύ ͙͔ͫͫͭͣ͊

GraalVM

Truffle

˾͔͙͊͊͘͡ͼ͙Ύ Ύ͘·͊͟

˽͎ͪͦͪ͊ͣͣ͊ ͤ͊ Ύ͘·͔͟

͔̏ͫͨͪͭ͟ ͨͦ ͦͫΎͣ

͔̏ͫͨͪͭ͟ ͨͦ VM

˾͊ͪ͊͋ͦͭ͘;͙͟ Ύ͘·͊͟

˻͋·;ͤ·͚ ͎͙ͨͪͦͪ͊ͣͣͫͭ

˿κ˿ҌҌ

Java/C++

Java

Java

?

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

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


˻͍ͫͤͦͤ·͔ ͔ͨͪͦ͋ͣ͡·

Åˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͙͔͔ͤ͊͋ͦ͡ ͨͦ͒ͻͦ͒Ύ΅͔͎ͦ Ύ͘·͊͟
όͣͦ͗ͤͦ ͔ͫͣ΄͙͍͊ͭΈ ͙͍ͨͪͦͦ͘͡Έͤ·͔ Ύ͘·͙͟ύ

Å˸͙͎ͪ͊ͼ͙Ύ ͔ͣ͗͒ͯ Ύ͘·͙͊ͣ͟Σ ͔ͨͦ͒͒ͪ͗͊͟ ͔͎͙͊ͫ͡
ό͍͘ΎͭΈ ͍͔͒ ͫͯ΅͔͍ͫͭͯΌ΅͙͔ ͍ͦ͒ͦ͟·͔ ͋͊͘· ͙ ͍͙͍ͪ͊͊ͭ͘Έ ͙ͻ ͔ͨ͊ͪ͊͡͡͡Έͤͦύ
ό͔͋͘ ͙͙ͤ͊ͨͫ͊ͤΎ ͦͫͭ͟·͡Έͤ·ͻ ͔͔ͨͪͻ͙͍ͦ͒ͤͦ͟ ͙ ͍͔͍ͪ͊ͨͨͪͦ)

Åˮ͔͋͗͊ͭ͘Έ ͔ͨͦͭͪΈ ͙ͨͪ ͔͔͔ͨͪͫ;͔͙͙ͤ ͎͙ͪ͊ͤͼ· Ύ͘·͊͟



˨ͦͫͭͯͨͤ·͔ Ύ͘·͙͟ ͍ GraalVM
ÅJava
ÅJavaScript
ÅRuby
ÅR

˨ͦͫͭͯͨͤ·͔ Ύ͘·͙͟ ͍ͦͦ͋΅͔
Å ,˿ C++, Fortran (SulongςLLVM bitcode)
ÅPython (ZipPy)
Å˸ͦ͗ͤͦ ͙ͤ͊ͨͫ͊ͭΈ ͍͚ͫͦ

https:// gist.github.com/smarr/d1f8f2101b5cc8e14e12
One VM to Rule Them All by Thomas Wuerthinger

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


NodeInfo(shortName= "||" )
public final class SLLogicalOrNodeextends SLShortCircuitNode{

public SLLogicalOrNode(SLExpressionNodeleft, SLExpressionNoderight) {
super(left, right);

}

@Override
protected booleanisEvaluateRight(booleanleft) {

return !left;
}

@Override
protected booleanexecute(booleanleft, booleanright) {

return left || right;
}

}
https:// github.com/graalvm/simplelanguage

https://github.com/graalvm/simplelanguage


Å˸ ͔ͦ͗ͣ ͔ͫͣ΄͙͍͊ͭΈ Ύ͘·͙͟
Å˸ ͔ͦ͗ͣ ͙ͤ͊ͨͫ͊ͭΈ ͍͚ͫͦ ͍͔ͫͦ͋ͫͭͤͤ·͚





˿ͦͪͦͫͭ͟Έ ͊ͨͯͫ͊͘͟

Å˴ ͔͚͔ͦͤͭͤͪ· όDocker, LXD, Vagrant-[·/Σ Χύ
Å˴ ͦͤͫͦ͡Έͤ·͔ ͙͙ͯͭͭ͡· ͙ GUI
Å˽ ͯ͡Έͭ ͍͔͙ͯͨͪ͊ͤ͡ΎΣ ͙ͫͨͦ͡Έͯ͘Ό΅͙͚ ͎͍ͦͭͦ·͚ ͦ͒͟



AOT & CDS



public class HelloJPoint{
public static void main(String... args) {

System.out.println("Hello JPoint!");
}

}





100,347331msec


