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wﬁ%‘ Assessing thélew DevelopmentLandscape

ANew programming languagesprogramming polyglotism & interoperability
ANew software development paradigms
ANew frameworksor new (different) versions of old ones =
AChanging hardware and software architectures
AModern application solutions

AVariety of deployment models
ACloudeverywhere

AMicroservices
AAnything/everything-as-a-service




» JavaFacts

A#1 Development Platform
A Continuedgrowth for 27+years

A#1 ProgrammingLanguage

AA Eew DozerBillion Devices
run Java

A56 Billion Active JVMs
A64%are Cloudbased JVMs

= Java
25 22X
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Big data
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distributed
hyperledger
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dev tools
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Data
management

#1
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Mabile
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Security
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Social

A Expected to grow at over 9%per year

over the next 5 years
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Source: Addressing Next-Generation Development with Java, Chris Rommel, VDC https://www.oracle.com/a/ocom/docs/2020-oracle-wp-next-generation-development-vdc.pdf
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wﬁ%" Why do we (still) uselavaand JVM?

AOpennessind Platform Independence
ACommunity Acceptanceand Familiarity
AVariety of Tools Librariesand Frameworks
AReliabilityand Trust

AContinuous Innovatiorand Predictability
AContribution of the Entire Community
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WI g Qa I o petfokninice siaBilitydaddsecurity
_continues to make It
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Accordingo an IDC report ovelO million developers
representing/5% of fulltime developersvoridwide,
useJava more than any other language
Sharat Chander, September 2021
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More JavaFacts

A10 Million Java Developers
AWith many JavaCertificates -,;.,\
A98%Fortune 100companies = |
hiring Java Developers

A69%of Software Developers
run (some kind of...) Java

A50+ JVM languages

AJVM languages : Groovy, Kotlin, ScalaClojure JRubyJython, Fantom
Ceylon Xtend, X10,LuaJGolg Frege Mirah,Etg J ava Scri pt ..

AAnd all other languagesvith GraalVM(+ Truffle + Sulong
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Is Javastill popular?

ATIOBE indefor May 2022

25 1 Python 12.74%
. 2 C 11.59%
% miﬁv\,\/\r/‘\/i \-\,J 3 Java 10.99%
g . 4 C++ 8.83% |
L 5 o 639% |

2002 2004 2006 2008 2016 2018 2020 2022
Python = C Java C++ == (C# == Visual Basic JavaScript == Assembly language = 501 PHP
Source: TIOBE Index for May 2022, www.tiobe.com/tiobe-index/
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Is Javastill popular? #2

RedMonk Q122 Programming Language Rankings

ARedMonkProgramming

VBA

- | Basic
LanguagdrankingsJanuary 2022 I
. Dart Go
AExtraction of language rankings ) ST i
. E oldFusion F# Conls
from GitHuband StackOverflow s AT L
. . 5" ActionScript i - UIZ"
A Combining them to reflect both
. % 5o -XobotFramework — F 9 CommorLisp an anguage
code (GitHub) and s " 1 Scri
di . S kO fl : . Solidit™ JavaScript
iscussion (Stack Overflow) § .
t ra Ct i O n g StandgiMcembl & o Apex 2 Pyt h on
E e “ alltalk =
Objective-C++ sagi?ézi‘; Ha% 3 \J ava
Postszs'::‘é?:s"w Vag O
Rw& PureScript Nin(: W::Sqipt 4 P H P
Chapel e
Lean Jsonnet Hack ShaderLab 5 C++’ C#
0- SaF Rich Texts g:)r:;r:t - ;oﬂ
Source: The RedMonk Programming Language Rankings: January 2022, https://redmonk.com/sogrady/2022/03/28/language-rank ‘ v Popularity Rank on é.-mub (by # of Projects)
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AvallableJDK®8

AOracleJDKor one of many Ope n] DK

AOracleOpenJDK AAzulZing
AAdoptOpenIDK'©penIDK AAlibabaDragonwell
AAzulZulu OpenJDK ABellsoftLiberica OpenJDK

AAmazon'sCorretto OpenJDK  AEclipseAdoptium OpenJDK
ALinuxdistribution's OpenJDKs ~ ASAPSapMachine
ARedHat'sOpenJDK AMicrosoft OpenJDK]

AIBM Java SDK A..
+ OracleGraalVMCE or EE

www.hujak.hr © HUJAK - B. Mihaljevi¢, A. Radovan, M. Zagar, 2022 9



AvallableJDKsand Versions

AOracleJDKwww.oracle.com/java/technologies/downloads/
AJava SE 18.0.1.1, Java SE 17.0.3.1 (LTS), Java SE 11.0.15.1 (LTS) or Java SE 8u333 (LTS)
A License: NFTC (17 and after) or OTN (before 17) — to be discussed later

AOracleOpenJDKdk.java.net
AlJava SE 18.0.1.1, Java SE 17 (LTS), or any other between 16 and 7
ALicense: GPLv2+CE

AAdeptOpendBiAdoptium EclipseTemurinadoptium.net

AJava SE 18.0.1+10, Java SE 17.0.3+7 (LTS), Java SE 16.0.2+7,
Java SE 11.0.15+10 (LTS) or Java SE 8u332 (LTS)

ALicense: Apache Version 2.0 and GPLv2+CE

AAzul'sZulu OpenJDIKww.azul.com/downloads/?package=idk
AJava SE 18.0.1+10, Java SE 17.0.3+7 (LTS), and all others back to Open JDK 6

www.hujak.hr © HUJAK - B. Mihaljevi¢, A. Radovan, M. Zagar, 2022
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http://www.oracle.com/java/technologies/downloads/
https://jdk.java.net/
https://adoptium.net/
http://www.azul.com/downloads/?package=jdk

Is Javavloving Forwar®

Predictability

AEvolving Java incrementally and predictably via JCP — stable evolution
AProgress not alienating extremely large user base — careful backward compatibility

Trust

AOpen and transparent development model, preserving values — no surprises
AlJava community suggests and adopts new features — community involvement

Innovation

ARespecting contemporary software development — innovative improvements
A Gradually introducing language and platform enhancements — cautiousinnovation

www.hujak.hr © HUJAK - B. Mihaljevi¢, A. Radovan, M. Zagar, 2022 11




Innovation with Incubatorsand Preview

Alncubator Features
ANew API and tools that, after stabilization, are most likely to be included in JDKs

APreviewFeatures
AFeatures believed to be implemented but subject to changes before becoming final

AExperimentalFeatures
ATest-bed to gather feedback on nontrivial enhancements

AEarly AccesReleases
A Allowing developers to prepare for the next version of JDK in advance

AJDK developmenprojects
AAmber, Valhalla, Panama, Loom, Leyden, ZGC and many others

www.hujak.hr © HUJAK - B. Mihaljevi¢, A. Radovan, M. Zagar, 2022 12



Creating Javdogether

Alssues fixed in JDK 11-17 per organization

/ \ Led by O ra.Cle but B AliBaba B Amazon | Ampere Computing ARM B Azul B BellSoft B DataDog
S ign ifi Ca nt W Google W Huawei W IBM W Independent W Intel W JetBrains Linaro
Loongson Microdoc | Microsoft B NTT Data W Oracle B Qualcomm DCT

contributions by
many others:

Red Hat, SAP,
Tencent Amazon,
NTT Data, ARM,
Intel, Azul,
Alibaba,
JetBrains
Microdoc,
Huawel...

www.hujak.hr © HUJAK - B. Mihaljevi¢, A. Radovan, M. Zagar, 2022 13



P Javalimeline

A27+ years of history...

Q IR IS D O A
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Constant Evolutiorthrough JEPs

-

The number of JEPs in JDK$® AThe number of

03 JEPs is on the

200 constant rise

AContinuous flow

194
180
163
150 149
oo 128 199 of new features
103

100 91

50

ABut what about
Long Term

0

JDK9 JDK 10 JDK 11 JDK 12 JDK 13 JDK 14 JDK 15 JDK 16 JDK 17 JDK 18 Support (I‘TS)'P
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LTS Releasdnclude Many JEPs

-
1‘ i )

AAccumulating
Improvementsover e ”SI 7
6-months feature ko [ 2
releases every 3 years
ALTS (Long Term o 7rsfff
Support) Releases ¢ © X —— I ,
presented a 5 K
significant . ocs [l
number of JEPs IDK 14 l 16
AJDK 8- 56 JEPs : =y
AJDK 9'11_ 12OJEPS i JDK 8 LTS JDK 9-11 JDK 12-17
AJDK 12-17 - 74 JEPs ok - 10 - - 3050

4

Years Years

www.hujak.hr © HUJAK - B. Mihaljevi¢, A. Radovan, M. Zagar, 2022 16



NEW!

ADemand for LTS (Long Term Support) has grown
ASurveys show 6-month releases not being used often in production

AProposing the new LTS releasschedule —> every 2 yearginstead of 3)

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

www.hujak.hr © HUJAK - B. Mihaljevi¢, A. Radovan, M. Zagar, 2022 17



Is Java Rally "Freé?

-

AUse of OpenJDHKor free with GPLv2+Chcense

AUpdates(code patches) — typically free of charge

ASupport(fixing bugs and answering questions) — it was neverfree of charge
What about Oracle JDK?

AOracleJDKS8 can be used indefinitely for free

A Of course, without any further security patches and bug fixes

AOracleJDK11-16 in production used with commercialJava SE subscription
AUnder OracleTechnology NetworKOTN license
ACompletely free JDK 11-16 are only OpenJDK binaries

What about Oracle JDK7+?

www.hujak.hr © HUJAK - B. Mihaljevié, A. Radovan, M. 2agar, 2022 18
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Java Is (Finally Completelifyed

AOracle JDK7 and laterwith OracleNo-Fee Terms and ConditionBIET(
licensing
AOracle JDK permits free usefor all users, even commercial and production use
Awww.oracle.com/downloads/licenses/no-fee-license.html

AOracle JDK free releases and updates will be provided for at least one full
year after the next LTS release

APrior versions are not affected by this change

AOracle OpenJDKeleases will continue to be provided under GPL
AOn the same releases and schedule as it has since Java 9

www.hujak.hr © HUJAK - B. Mihaljevi¢, A. Radovan, M. Zagar, 2022 20
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= Current Stateof Java?

Some questions for all of us:
Astill using Java8 (2014)?
ASwitched to the old LTSversion Javall (2018)?
AUpgraded to 6-month release of Javal2-16 or 18?
AUpgrading to the latest LTSversion Javal7 (2021)?
AWhat about Java JakartaEE(9.1)?



» JDK8 —ancient history

AJDK 8n March 2014
AWe hope that we will not talk about JDK 8 anymore J

AOoops, are you still using i

www.hujak.hr © HUJAK - B. Mihaljevi¢, A. Radovan, M. Zagar, 2022
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AJDK9 in September 2017
A Many new featuresand APIs(after 3.5 years)

A90 JEPsncluded
AThe most important — JavaPlatform Module System (JPMS)

A All core Java libraries are now modules (JEP 220) — 97 modules

A"New" 6-months OpenJDK release model O D K
A New features included (only) when ready p e n
A Feature release versions every 6 months (in March & September)
A Update releases quarterly (in January, April, July, and October)

ALongterm support (LTS feature releasesvery 3 (now 2) years
A Updates available for at least 3 years

www.hujak.hr © HUJAK - B. Mihaljevi¢, A. Radovan, M. Zagar, 2022 23



JDK10—-was new, but already old

AJDK 10n March 2018
A109new featuresand APIs(after 6 months)

A12 JEPs$ncluded (only?) |
_ . A 313: Remove the Native-Header
A 286: LocalVariable Typdnferenced vars .naration Tool (javah)

A 296: Consolidate the JDK Forest into a A 314: Additional Unicode Language-Tag
Single Repository Extensions

A 304: Garbage-Collector Interface A 316: Heap Allocation on Alternative
A 307: Parallel Full GC for G1 Memory Devices

A 310: Application Class-Data Sharing A 317: Experimental Java-Based JIT Compiler
A 312: Thread-Local Handshakes A 319: Root Certificates

A 322: Time-Based Release Versioning

www.hujak.hr © HUJAK - B. Mihaljevi¢, A. Radovan, M. Zagar, 2022 24



JDK11 —the "older" LTS version

AJDK 1in September 2018
A90 new featuresand APId

ALTSversion(first in a long time, after JDK 8 in 2014)
A17 JEPs$ncluded:

181: Nest-Based Access Control

309: Dynamic Class-File Constants

315: Improve Aarch64 Intrinsics

318: Epsilon: A No-Op Garbage Collector

320: Remove the Java EE and CORBA Modules
321: HTTP ClienfStandard)

323: LocalVariable Syntax for Lambd@arameters Collector (Experimental)

324: Key Agreement with Curve25519 and Curve448 335: Deprecate theNashoemJavaScript Engine
327: Unicode 10 336: Deprecate the Pack200 Tools and API

www.hujak.hr © HUJAK - B. Mihaljevi¢, A. Radovan, M. Zagar, 2022 25

328: Flight Recorder

329: ChaCha20 and Poly1305 Cryptographic
Algorithms

330: Launch Single-File Source-Code Programs
331: Low-Overhead Heap Profiling

332: Transport Layer Security (TLS) 1.3

333: ZGCA Scalable Low-Latency Garbage

Too Too Joo Joo T T To To Do
To Po  To To ToIo Do Do



wﬁ%‘ New GarbageCollectors

Many GCs to choose from:
ASerial GC

AParallelGC(and Parallel OldGG
ACMSGC(deprecated in Java 9)

AG1(Garbage-First) GC(default since Java 9)

A Parallel Full G&r G1 (updated in Java 10)
A Improved in Java 12+

AZGQexperimental in Java 11, improved in 12-17)
AShenandoah G@xperimental in Java 12, improved)
AAzul'sC4AGC

AEpsilonGC(no-op GC, experimental in Java 11)
AOthers ...

www.h ujak.h r © HUJAK - B. Miha |jeVié; A. Radovan; M. Zaga r, ZOZrXage Source: 5 Coding Hacks to Reduce GC Overhead, Tall Weiss, OverOps, 2013 26




JDK12 —with the first "Previews"

AJDK 12 itMarch 2019
A39 new featuresand APIs- relatively small number

A8 JEPséncluded:
A 189: ShenandoahA Low-Pause-Time Garbage Collector (Experimental)
A230: Microbenchmark Suite
A325: Switch Expressions (Preview)
A334: JVM Constants API
A340: One AArch64 Port, Not Two
A341: Default CDS Archives
A344: Abortable Mixed Collections for G1
A346: Promptly Return Unused Committed Memory from G1

www.hujak.hr © HUJAK - B. Mihaljevi¢, A. Radovan, M. Zagar, 2022 27



What arePreviewFeatures?

APreview languagéor VM) featuresare fully implementedand fully
specified yet impermanent ® e s :

Project name:

AMade available in a release to et e e

L
rea | WO rld use feed baCk from Modules This SDK is default for all project modules.

Libraries A module specific SDK can be configured for each of the modules as required.
developers ; [ e

Artifacts .
Project language level:

ATO t r-y 0O ut a p revi ew feat ure it P'a”;’;“lzsset"'"gs This language level is default for all project modules.

A module specific language level can be configured for each of the modules as required.
Global Libraries

has to be enabled at Compile time 17 (Preview) - Pattern matching for switch .

Problems Project compiler output:

a n d at r u nti m e This path is used to store all project compilation results.

A directory corresponding to each module is created under this path.
This directory contains two subdirectories: Production and Test for production code and test sources, respectively.
A module specific compiler output path can be configured for each of the modules as required.

AU Se =T enable - preVIeW CA\Users\Mala Gupta\Java17AndintelliJIDEA\out

www.hujak.hr © HUJAK - B. Mihaljevi¢, A. Radovan, M. Zagar, 2022 28




» Switch ExpressionPreview)

int numLetters ; enum Weekdays { MONDAY, TUESDAY, WEDNESDAY, THURSDAY,
switch (day) { FRIDAY, SATURDAY, SUNDAY }
case MONDAY:
case FRIDAY:
case SUNDAY:
Bumteﬁers =6 int numLetters = switch (day) {
reak; .
case TUESDAY: case MONDAY, FRIDAY, SUNDAY> 6;
numLetters = 7; case TUESDAY -> 7
reaks ) case THURSDAY, SATURDAY  -> 8;
case ; _
case SATURDAY: case WEDNESDAY -> 0;
numLetters = 8; /I no default!!!
break; }
case WEDNESDAY: ’ _
numLetters = 9; Used as an expression
break;
default No fall through
throw new lllegalStateException  ("Hmm: " + day): No default needed

|8

www.hujak.hr © HUJAK - B. Mihaljevi¢, A. Radovan, M. Zagar, 2022 29



AJDK 13 irBeptember 2019
A81 new featuresand APIs- relatively small n

A5 JEPdncluded (only):
A350: Dynamic CDS Archives
A351: ZGCUncommit Unused Memory
A353: Reimplement the Legacy Socket API
A354: Switch ExpressionéSecond Previeyv
A355: Text Blocks (Preview)

www.hujak.hr © HUJAK - B. Mihaljevi¢, A. Radovan, M. Zagar, 2022
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Switch Expression@nd Preview)

AWhen working switch expression, if a full block is needed, a new yield
statementis introduced

Alt yieldsa valuethat becomes the value of the enclosing switch expression

Int | = switch (day) {
case MONDAY ->0;
case TUESDAY-> 1,
default -> |
Int k = day.toString().length();
Int result = f(k);
yield result;

}

Www.h}jék.hr © HUJAK - B. Mihaljevi¢, A. Radovan, M. Zagar, 2022 31



AJDK14 onMarch 17, 2020
AMany new featuresand APIsat openjdk.java.net/projects/jdk/14/

A16 JEPsargeted: |
A 362: Deprecate the Solaris and SPARC Ports
A 305: Pattern Matching forinstanceof A 363: Remove theSeneurrentMark-Sweep
(Preview) SMSGarbage Collector
A 343: Packaging Tool (Incubator) A 364: ZGC omacOS
A 345: NUMA-Aware Memory Allocation for GRA 365: ZGC on Windows
A 349: JFR Event Streaming A 366: Deprecate theRaralelScavenge
A 352: Non-Volatile Mapped Byte Buffers SenralaldGC Combination
A 358: Helpful NullPointerExceptions A 367: Remove the Pack200 Tools and API
A 359: Records (Preview) A 368: Text Blocks (Second Preview)
A 361: Switch Expressions (Standard) A 370: ForeignMemory Access AP]

www.hujak.hr
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o
ASQLexample using a "two-dimensional" block of text

String query = "™
SELECT "EMP_ID", "LAST_NAME" FROM "EMPLOYEE_TB"
WHERE "CITY" ='INDIANAPOLIS'
ORDER BY "EMP_ID", "LAST_NAME";

APolyglot languagexample using a "two-dimensional" block of text
ScriptEngine  engine = new ScriptEngineManager (). getEngineByName(" js ");
Object obj = engine.eval (™"

function hello() {
print("'"Hello, world™);

||||||
www.hujak.hr )’ © HUJAK - B. Mihaljevi¢, A. Radovan, M. Zagar, 2022 33



AJDK15 onSeptember 15, 2020
ANew featuresand APIsat https://openjdk.java.net/projects/jdk/15/

Al14 JEPsargeted:

A 3309:

A 360:
A 371:
A 372:
A 373:

A 374:
A 375:

www.hujak.hr

Edwards-Curve Digital Signature
Algorithm (EdDSA)

Sealed Classes (Preview)

Hidden Classes

Remove the Nashern JavaScript Engine
Reimplement the Legacy
DatagramSocket API

Disable and Deprecate Biased Locking
Pattern Matching forinstanceof
(Second Previey

A 377

A 378:
A 379:

A 381:
A 383:

A 384:
A 385:

ZGCA Scalable Lovatency Garbage
Collector

Text Blocks

ShenandoahA LowPauseTime
GarbageCollector

Remove the Solaris and SPARC Ports
ForeignMemory Access API (Second
Incubator)

Records (Second Preview)

Deprecate RMI Activation for Removal

© HUJAK - B. Mihaljevi¢, A. Radovan, M. Zagar, 2022 34
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wf@ Sealedand Hidden Classes

ASeaIingaIIows classes and interfaces to define their permitted subtypes
A Enabling more fine-grained inheritance control in Java.

AExampleSealed class may omit permit if subclasses are defined in same file
abstract sealed class Shape {..

final class Circle extends Shape {...}
final class Rectangle extends Shape {...}
final class Square extends Shape {...}
}
AAnonymous classes and local classes cannot be permitted subtypes of a sealed
class

AHiddenclasses cannot be used directly by the bytecode or other classes
A A standard way to generate dynamic classes

www.hujak.hr © HUJAK - B. Mihaljevi¢, A. Radovan, M. Zagar, 2022 35



AJDK16 onMarch 16, 2021
ANew featuresand APIsat https://openjdk.java.net/projects/jdk/16/

A17 JEPsargeted:

A 338:
A 347:
A 357:
A 369:
A 376:

Vector APKIncubator)

Enable C++14 Language Features
Migrate from Mercurial to Git
Migrate to GitHub

ZGC Concurrent Threa¢btack

Processing

A 380:
A 386:
A 387:

www.hujak.hr

Unix-Domain Socket Channels
Alpine Linux Port
Elastic Metaspace

A 388:
A 389:
A 390:
A 392:
A 393:

Windows/AArch64 Port

Foreign Linker API (Incubator)
Warnings for Value-Based Classes
Packaging Tool

ForeignMemory Access API (Third

Incubator)

A 394:
A 395:

Pattern Matching forinstanceof
Records

A 396: Strongly Encapsulate JDK Internals by
Default
A 397: Sealed Classes (Second Preview)

© HUJAK - B. Mihaljevi¢, A. Radovan, M. Zagar, 2022 36
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AExampleA point

class Point {

final double x;
final double y;

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

}

public double x() { return x; }

public double y() { return

www.hujak.hr

@Override
public double
I (é)
e
return

}

@Override
Public double

return
}

@Override
Public double
y;} return

}

© HUJAK - B. Mihaljevi¢, A. Radovan, M. Zagar, 2022

equals (Object 0) {

é

hashCode () {

é

toString
é

01

37



AExampleA point

record Point{} 4 AU N 4 ~
{2YSUAYSa RIUOF Aa
Mark Reinhold
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Pattern Matching fonnstanceof

AFirst preview as JEP 305 in JDK 14, Standard as JEP 375 in JDK 16

AExample

if (  obj Iinstanceof String s && s.length () >5){..
s.contains .

AAnother example:

@Override public boolean equals(Object 0) {
return (o Instanceof CaselnsensitiveString Ccis) &&
cis.s.equalsignoreCase (s);
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JDK17—-the "new" LTS

AJDK17 (LTS) oBeptember 14, 2021
ANew featuresand APIsat https://openjdk.java.net/projects/jdk/17/

Al4 JEPsargeted: o
A 407: Remove RMI Activation

A 306: Restore Always-Strict Floating-Point A 409: Sealed Classes

Semantics A 410: Remove the Experimental AOT and JIT
A 356: Enhanced PseudBandom Number Compiler

Generators A 411: Deprecate the Security Manager for
A 382: New macOS Rendering Pipeline Removal
A 391: macOS/AArch64 Port A 412: Foreign Function & Memory API
A 398: Deprecate the Applet API for Removal (Incubator)
A 403: Strongly Encapsulate JDK Internals A 414: Vector APKSecond Incubator)
A 406: Pattern Matching for switch{Preview) A 415: Context-Specific Deserialization Filters

www.hujak.hr
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wﬁ%‘ Pattern Matching forswitch

AExample
static String

www.hujak.hr

return  switch (0) {

case null

case Integer
case Long |
case Double d
case String s
default

formatterPatternSwitch (Object 0) {
- > "null";
- > String.format ("Int %d", | );

- > String.format ("long %d", I);

- > String.format ("double %f", d);
- > String.format ("String %s", s);
- > 0.toString ();
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Foreign Function & MemonAPI

AJEP 412: Foreign Function & Memory ARIncubator)
openjdk.java.net/jeps/412

Alntroducing API to of statically-typed, pure-Java access to native code
ASimplifying error-prone process of bindingto a native library

AUse any native library

AJava Native Interface (JNI) was a bit hard an brittle

AForeign Linker API supports foreign function support

AForeign Memory Access AP allows access to memory outside of heap
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JDK18 — Foreseeable Future

AJDK18in March 2022
ANew featuresand APIsat https://openidk.java.net/projects/jdk/18/

A9 JEPsargeted:

A 400: UTF8 by Default

A 408: Simple Web Server

A 413: Code Snippets in Java APl Documentation

A 416: Reimplement Core Reflection with Method Handles
A 417: Vector APKThird Incubator)

A 418: Internet-Address Resolution SP!

A 419: Foreign Function & Memory API (Second Incubator)
A 420: Pattern Matching for switch (Second Preview)

A 421: Deprecate Finalization for Removal
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= Vector API

AJEP 414: Vector APKSecond Incubator) https://openjdk.java.net/jeps/414

A API to express vector computations that reliably compile at runtime to
optimal vector hardware instructions

A Achieve superior performance to equivalent scalar computations

ATaking advantage of the Single Instruction Multiple Data (SIMD) instructions
on most modern CPUs

AAllows developers to write complex vector algorithms in Java

a=b+c* z[i+0]
d=e+ f* z[i+1]
r=s + t* z[i+2]

z[i+0]
z[i+1]
L z[i+2]

We=X+Yy* z[i+3] z[1+3]

4 multiplications
4 additions
4 assignments

1SIMD multiplication

© HUJAK - B. Mihaljevi¢, A. Radovan, M. Zagar, 2022 1SIMD addition 44
1assignment
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AJDK19in September 2022
ANew featuresand APIsat https://openjdk.java.net/projects/jdk/19/

AJEPsargeted (so far):
A 422: Linux/RISC-V Port
A 424: Foreign Function & Memory ARPreview)
A 425: Virtual Threads(Preview)
A 426: VVector API(Fourth Incubator)
A 427: Pattern Matching for switch(Third Preview)

A JEP®roposed to target (so far):
A 405: RecordPatterns(Preview)
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% Virtual Threadsand Record Patterns

AVirtual Threads(Preview) — lightweight threadsthat dramatically reduce
the effort of writing, maintaining, and observing high-throughput
concurrent applications

ARecordPatterns(Preview) — enhance Java with record patterngo
deconstruct record values

ARecord patterns and type patterns can be nested to enable a powerful, declarative,
and composable form of data navigation and processing

A Lifts the declaration of local variables for extracted components into the pattern

Alnitializes those variables by invoking the accessor methods when a value is matched
against the pattern

Aln effect, a record pattern disaggregates an instance of a record into its components
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% Tooling Supporfor JDK 17/18

ATimely support for new features by tools and libraries helps drive developer
productivity

AThe efforts of leading IDE vendors whose most timely updates offer
developers support for current Java versions

ADevelopers can already take advantage of Java 17/18 support today within:
AJetBraindntellliJ IDEA 2022.1
AEclipsel DE2022-03 (4.23)via a marketplace solution
ANetBeans 12.8vith support for JDK 17
AVisual Studio Code
A..
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© tabnine 4 kite

AAl-generated Source Code
A Predicts your next block of code delivering accurate code completions
A Accelerates development by providing code guidance with patterns learned from millions of projects
A Automates repetitive work and reduces the need for expensive and distracting code search
A Improves code quality and consistency across your project

A Github Copilot(copilot.github.com)

A Technical Preview — based on a natural language processing model called “Codex”
A Works best with Java, Python, JavaScript, Ruby, and Go but supports 50+ other languages
A Extensions for many modern IDEs

ATabnine(former Codota) (www.tabnine.com)
A 25 supported languages including Java, Python, Go, Dart, Julia, HCL, Ruby, Rust, C++
A 21 supported IDEs/editors

AKite (www.kite.com)
A Supports Python and 15 other languages
A 16 supported IDEs/editors
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wﬁ%‘ The Most Important Jav&eatures(11-18)

ALanguageS FeaturesRecords, Switch Expressions, Text Blocks, vars, Pattern
Matching for instanceof, Sealed Classes, Pattern Matching for switch...

AMemory Management- G1 GC enhancements (Full Parallel), ZGC, Shenandoah
GC, Elastic Metaspace...

ALibrary Enhancements Pseudo-Random Generator, Deserealization Filters,
Vector API, Foreign Fuction & Memory API...

AFuture Proofing- Module System (JPMS), Strong Encapsulation for JDK Internals...
AEasier Debugging Flight Recorder, JFT Event Streaming, NullPointerException:s...
AModernizing Infrastructure- MereuriatA Git, GitHub, AArch64 port...

ADeprecations & Removals EMS-GC-Nashern,-Biased-Locking-RMI-Activation;
Applet AP -Seeurity-Manager...



Somesurveys

ATheState of Developer EcosysteB021by JetBrains
A 31743 developers from 183 countries in 2021

A2021 Developer Survelyy Stack Overflow
A 83000+ developers in 2021

A2022 Java Developer Productivity Repbst JRebe
A 876 developers in 2022

AJVMEcosystem Repo2021by Snyk
A 2000 Java developers in 2021 \ [P

A2021 Jakarta EE DevelopBurveyby Eclipse Foundatio R
A 940 developers in 2021

AJavalnfoQ TrendsReport— December 2021
A2022 State of the Java Ecosyst@&yNew Relic
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2017 2018 2019 2020 20
80%

L = JavaScript

I —

AWhat programming languages N~ T A
have you used (JetBrains)? 1 a——

JavaScript I 9%
Python I 2%
Java | 49%
PHP [ 327
TypeScript |G 297
C++ I 23%
C# I 21%
C I 19% L ——— — —
Go I 17% —
Kotlin 1 14%

& —-‘-Iq.._-__._.___,_.—- Shell

PHP
TypeScript
S+

C

- Ruby

ff
" _— Rust

Swift M 7%
Rust [l 6% o
RUby B 6% U‘y:zm.-' 2018 2019 2020 2021

0% 20% 40% 60% 80%
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Main Language

o
AWhat is your primary programminganguage{JetBrains)?

savascrt | - AJVM languages(Snyk)
Java 32%
pyron | -~
S
TypeScript [ 13%
ct [ 2%
v I
Go N 5%
Kotlin - 7%

0% 20% 40%
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%= JDKDistributions

AWhich JRE/JDMistribution do you use?
Oracle Open DK andl I

16%

O DT 07, e
7%
Amazon Corretto 9% JRebel
I 20
6%
Azul Zulu 16% Snyk

I G0

m Jakarta EE
Red Hat OpenJDK+ 17%

- m New Relic
Graal VM CE 6%

27%

Other Sl

0% 20% 40% 60%
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Versionsof Java

AJava platform versionssed in projects (in production)

62%

60% m Snyk

60%
49% New Relic
46%
40%
20%
12%
6% 5%
3% 3%
1% 1% 1% 1%

Java 7 or Java 8 Java9 Java 10 Java 11 Java 12 Java 13 Java 14 Java 15 Java 16 Java 17 Java 18

older
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Upgrade to JDK7

-

AWhich factorsinfluence your decision to upgrade JDK Versions? (JRebel)
AWhen will you upgrade to JDK 17 (JRebel)

. 37%
ki ey 2 5 % 20% A

LTS Performance Gcﬁbliané
o
23%
Security

30%
m C‘;—r\’.thé
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Most popularIDEs

-

AThe most popular IDEsised?

0% 20% 40% 60% 80%

. -
IntelliJJ T
. 25%
Eclipse I -

24%

VS Code N -

18%

NetBeans — 13% [ | NeW Rellc

6%

B JRebel
Vim/ViI/Emacs _ L

Android Studio TN ©
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Build Tools

ATools for buildingapplications? (Snyk)
AWhat build tool do you use in your main application? (JRebel)

Maven Gradle Other Mone

6 8 o/ Maven 68%
O Gradle 23%
Maven 6%

23% @

Ant 6%

Other 3%
o=
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AWhich CI/CDtechnologiesare you using? (JRebel)

Jenkins 46%
10%
‘ GitHub Actions 16%
s \ Other 13%
(o)
46% )
Jerkins Bamboo 7%
TeamCity 4%
13%
e Circle Cl 3%
a
Travis Cl 1%
6%
SitHub Actions
None of the above 10%
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p Applicationframeworks

AApp frameworks(Snyk & JakartaEE)

I. H- 4% 4% 4% 4% 3% 3% 3% 2% 7%
ﬁ-------—

Spring Spring JawvaEE Jakarta Quarkus Micro Micronaut GWT Dropwizard Struts Vaadin JHipster Flay Grails Wicket Other Maone
Boot MVC EE Profile

Spring/Spring Boot =

Jakarta EE =

MicroProfile =

Micronaut =

Dropwizard =
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AWhat is the most used architecture?

y
‘/-'.
£
/i

A Y

r) 7
i )
4

Lo

13%

Modular
Meonolith

www.hujak.hr

Microservices 32%

32%

Microservices Monolith 22%
Modular Monolith 13%
SOA 12%

esktop App 10%

Serverless 8%
(o)
22 A’ Other 3%

Monolith
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Microservices

AWhat is your status for Microserviceadoption? (JRebel)
AWhat MicroserviceApplication Frameworkon your main project? (JRebel)

44%

Microservice-
based

44%

Currently
transitioning

10%

Talking
2%\
Didn't work

_———

18% U
ther
Fully microservice-based application 44%

Currently transitioning to microservices 44%
We're talking about it 10%
Tried it, but it didn’t work out 2%

74%

Spring Boot

Spring Boot 74%
Other 18%
Quarkus 5%

Vert.x 2%

DropWizard 1%

www.hujak.hr
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AWhat Application Servedo you use on your main application? (JRebel)

www.hujak.hr

1 .:Bt%

48%

Tomcat

15%

|Boss/
Wildfly

Tomcat 48%
JBoss/Wildfly 15%
Jetty 13%
Other 8%
Weblogic 7%

&l

WebSphere 5%

GlassFish 4%
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Virtual Machine

AWhich Virtual Machine Platformdo you use? (JRebel)

J Docker 41%
| (o)
41%
Docker Kubernetes 26%
(o)
]6/0 Vmware 16%
N/A10%
Other 4%
o ;
%geé Vagrant 3%
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Alf you use a platform, who is
your PaaSorovider?

AWS 31%

We don't use PaaS providers 24%

\3 \ 31% Microsoft Azure 14%

AWS

Google Cloud Platform 11%
1% Other 8%
Oracle Cloud Platform 3%

IBM Cloud 3%
Lt ¢

24% SAP Cloud Platform 2%

Don'tuse 4
PaaS providers

Pivotal Cloud Foundry 2%

VMWare Tanzu 2%
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Projects— Longterm JavaFuture

OpenDJKProjects— https://openjdk.java.net/projects/

AProjec_t Amber—incubator for smaller, productivity-oriented language features
and simplifying syntax

AProject Valhalla— incubator project for advanced JVM and language feature
candidates

AProject Loom- to increase performancand reducecomplexityin writing
concurrent applications

AProject Panama- to interconnect JVM and native code

AProject Metropolis — JVM re-written in Java, i.e. "Java on Java

AProject Wakefield— implement JDK support for Linux Waylanddisplay server
AProject Leyden— improve start-up time to achieve peak performance
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https://openjdk.java.net/projects/

Currently in progress:

I rOJ e Ct A I I l b e r » 427: Pattern Matching for switch (Third Preview)

» 405: Record Patterns and Array Patterns (Preview)

Delivered:
. .. » 420: Pattern Matching for switch (Second Preview)
ARightsizinglanguageceremony + 400: Sealed Classos
. » 406: Pattern Matching for switch (Preview)
AExplore and incubate smaller, + 305: Records
R . » 394: Pattern Matching for instanceof
productivity-oriented Java language 8 Tent Blocke
featu res » Programmer’s Guide
. . . = 361: Switch Expressions
A O pe N ] d k ] ava.n et/p rO] eCtS/a m be r/ » 323: Local-Variable Syntax for Lambda Parameters
» 286: Local-Variable Type Inference (var)
ADeﬂ ned process: - Style Guidelines

= FAQ
AFirst, must be accepted as candidate On Told.

JEPS u nder the OpenJ DK » 301: Enhanced Enums (see here for explanation)

» 302: Lambda Leftovers
A MOSt features _go through at IeatSt one » 346: Java Compiler Intrinsics for JDK APIs
round of Previewbefore becoming an
official part of Java SE

Withdrawn:

» 326: Raw String Literals, dropped in favor of Text Blocks (see here for
explanation)
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Project Amber TimelineExample

Almproving the programming language continuously

Local-Variable Type Inference - var Standard

Local-Variable Syntax for Lambda Parameters Standard

Switch Expressions Preview 2nd Preview Standard —————————————————————
Text Blocks Preview 2" Preview  Standard se———l
Records Preview 2" Preview  Standard s————)
Pattern Matching for instanceof Preview 2" Preview  Standard se—)
Sealed Classes Preview 2" Preview  Standard
Pattern Matching for switch Preview
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ProjectValhalla

Alncubator project for more advanced
Java VM and Ianguage feature = Preparatory changes

. = JEP 181: Nest-Based Access Control (delivered in 11)
candidates

Aopenjdk.java.net/projects/valhalla/

= JEP 5309: Dynamic Class-File Constants (delivered in 11)

= JEP 571: Hidden Classes (delivered in 15)

AP rOblemS tO SO|V€' = JEP 5390: Warnings for Value-Based Classes (delivered in 16)
A Primitivesfor performance and objects « Better-defined JVM class file validation (draft)
for OO, encapsulation, polymorphism, . vaue objects
in herita nce... » Value Objects (Preview) (submitted draft)
A But Stl”, there is no ArrayLisKint> | = JEP 401: Primitive Classes (Preview) (candidate)
A |f we use |nteger than (Un)bOXing, = JEP 402: Classes for the Basic Primitives (Preview) (candidate)
creation of object, heap, indirection - Enhanced generics
refe rence... » Universal Generics (Preview) (submitted draft)

» Parametric [VM (no draft yet)
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% ProjectValhalla

AValue ObjectgPreview) in Draft — "codes like a class, works like a primitive

ASupports methods, fields, implements interface, encapsulation, generic, but not
support mutation or sub-classes

APrimitive ClasseflEP 401, Preview) in Candidate
ASpecial kinds of value classes that define new developer-declared primitive types

AClasses for the Basic PrimitivE€P 402, Preview) in Candidate

ARepurpose the primitive wrapper classes to act as declarations for the basic
primitives (int, double, etc.)

AUniversalGenericgPreview) in Draft

AUnify the treatment of reference and primitive types in generic code by allowing
Java type variables to range over both kinds of types
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wﬁ@ ProjectPanama

Alnterconnecting JVM and native code
AFeaturing native function callingand native data accesfom the JVM

AForeign function interfaceKF) as a simple, safe and performant
replacement for JNI, includes:
ANative function calling from JVM (C, C++)
ANative data access from JVM or inside JVM heap
ANative library management APIs and native-oriented JIT optimizations

AAccess to low-level hardware functionality from Java (vector instructions,
special memory types)?

ABig Data, Machine Learning...
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AThreadscannot match the scale of the domain’s unit of concurrency
AMillions of transactions, users or sessions — number of OS threads is much less

AMost concurrent applications need some synchronization between threads
AAn expensive context switch between OS threads

AProject Loom- reducing complexity in writing concurrent applications via
alternative, usermode threadimplementations

AProposal for lightweight JVM-level threads called Virtual Threadsas
alternative implementation of threads

AOrdinary Java threads preserved, performance improved, and footprint
reduced

ALess memory and almost zero overhead when task switching



ProgrammingPolyglotism& other

APolyglot programmingnd crosslanguageinteroperability
AOpenJDK's Project Metropolis G 'dd l

AGraalVM- high-performance embeddable polyglot virtual machine
A combinedifferent programming languagethat incur almost no overhead
A In the JVM, into standalone native image, or embedded into large application

AGraalCompiler— new optimized compiler for JVM languages

ATruffle framework — any other language

ASulong(LLVM) — high-performance Low-Level Virtual Machine bitcode interpreter
A+ Native imageswvith SubstrateVM

A+ Quarkus KubernetesNative Java stack tailored for GraalVM

[# QUARKUS
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GraalVM- architecture

s e 95 Gy R 2o OGP

Automatic transformation of interpreters to compilers

Embeddable in native or managed applications

d standalone
nNeoe Database =
(9
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AOn every major universityin

I I I H
STANFORD

Aon all major online learning

% Caltech

the world

gu‘

e

and MOOC platforms

ETHzurich

alX coursera ORACLE {A udemy
& RITX UNIVERSITY

e . LEARNING @ @

{’\5] tfeehOUSE WITH Lynda.com CONTENT PLURALSIGHT
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New Books

Java
AJava: The Complete Referendeth ed.,, I&Z:f:fh"éﬂﬁ}snmference
Herbert Schildt, MGH, November 2021 Comprehensive Coverage of the Java Language
AISBN: 9781260463415
A 1280 pages 4
A45-60 € &

Java

AJdava A Beginner'sGuide [Fyasss
Oth ed, Herbert Schildt, [
MGH, January 2022

AISBN: 9781260463552
A 728 pages
A30-35 €
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% More NewBooks

ABeginning Java 1Fundamentals, 3 ed.
by Kishori Sharan, Adam L. Davis, Apress, Nov 2021 va L/

A 9781484273067, 800 pages, approx. 45 € Langage and Festurs

AMore Java 17,3 ed. by Kishori Sharan, Peter =
Spath, Apress, Dec 2021 e
A 9781484271346, approx. 64 € *

AJaval7 Quick SyntaReference
by Mikael Olsson, Apress, Oct 2021

A 9781484273708, 218 pages, approx. 26 €

AJaval? for Absolute Beginners
by luliana Cosmina, Apress, Dec 2021

A 9781484270790, 600 pages, approx. 42 €

Java 17 Quick

Syntax Reference

A Pocket Guide to the Java
SE Language, APIs, and Library

for Absolute
Beginners

the Java Fundamentals
Up To Version 17

Third Edition

Apress-

Apress:
p 76



ORACLE
PRESS

ACore Java, Volume |I: Fundamentals, 12th ed.,
Cay S. Horstmann, December 2021, Oracle
Press
AISBN: 9780137673629
A 861 pages
AApprox. 60 €

ACore Java, Volumk:
Advanced Featuresl.2th ed.,
Cay S. Horstmann, April 2022,
Oracle Press

CORE

JAVA

Volume |: Fundamentals

TWELFTH EDITION

Volume Il: Advanced Features

A ISBN: 9780137870899 TWELFTH EDITION
A 1185 pages
AApprOX 50 :€ ORACLE Cay S. Horstmann

ORACLE Cay S. Horstmann
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AOCP Oracle Certified Professional 0 C I

JavaSE 17 Developer Study Guide: ™
Exam 17829, by Scott Selikoff and

Jeanne Boyarsky, May 2022, Wiley STU DY
AISBN:
Mosspages GUIDE
AApprox. 60 €

Inchades one year of FREE access after activation to the
Interactive online learsing emvironment and study tools:

3 custom practice exams
More than 500 electronic flashcards
Searchable key term glossary

SCOTT SELIKOFF OSBEX
JEANNE BOYARSKY Ay Bed

www.hujak.hr © HUJAK - B. Mihaljevi¢, A. Radovan, M. Zagar, 2022 78



Learning Java

AFree basic Java trainingnd accreditation
A education.oracle.com/learning-explorer

AJavalearningSubscriptionby Oracle
Aeducation.oracle.com/java-programming-learning-subscription/ls 40805
A Entry level training is free

ALearning paths, Courses, Live sessions, User Forum
A learn.oracle.com/ols/live-events/java-learning-subscription/40805

AJavaExplorerLearning Path » N z- Y
A 7.5 hours of free training & free assessment B iy %,
AJ ava ExamP re pal’atl O n Prepare for Java SE Certification ' Prepare for Java SE 11 Upgrade '
Certification
A O N |y fOI’ Java 1 1 L Prepare for the Java SE certification by 2o
: : the style o what youl ey sncounter o Coriication by atempting o snelyz
AOracle Unive rsity Free Resources ’ e questions ariten i the styls of st youl.
Q;j 0% @ View Outline Q:j 0% @ Vview Outline
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AOracle Jav&ertificationPaths

AOracle Certified Professional - - N
(OCP): Java SE 17 Developer Associate,Java SES Professionl, Java SE 8 Foundstions
AOracle Certified Professional : :
(OCP): Java SE 11 Developer Certification Path Certification Path Certification Path

AOracle Certified Professional
(OCP): Java SE 8 Developer

AOracle Certified Associate (OCA), Java SE JavaSE
Java SE 8 Programmer

Professional

Java EE And Web
Services

Dra;::e (_:erti:-ied . Ora;:::s C_erti‘ll-ied . Oracle Certified
AOracle Certified Foundations Developer e L e

Application Developer

Associate, Java

Certification Path Certification Path Certification Path
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wﬁ%‘ JavaCertifications

AOracle Certified Professional (OCP3va SE7 Developer
AExam: Java SE 17 Developer 1Z0-829
APrice: 1634 kn | Duration: 90 Minutes | Passing Score: 68%

AOracle Certified Professional (OCP): Javd BBeveloper
AExam: Java SE 11 Developer 170-819
APrice: 1634 kn | Duration: 90 Minutes | Passing Score: 68%

AFor students - OracleCertified Foundations Associatdava
AExam: Java Foundations 120-811
APrice: 634 kn | Duration: 150 Minutes | Passing Score: 65%
APart of Oracle Academy offerings for students
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Is Javaeally "Moving Forward Faster"?

ACommunityopinion J
AMore frequent Javareleases every 6 months
AJdaval. TSeleases every 2 years
AFasteraccess taew features
AMany newimprovement ideas
AA lot of maintenanceand housekeeping
AJavais (finally)free
Looking forward tonew things!
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AObviously — use Javd .7 LTS]
or the latest Javal8

or at least use Javall LTS

AAny JDKor any other — it's up to youJ

ATry to abandonolder versiongJava 8 or older)
ACheckwhat is @Deprecated

AMigrate every 6 monthsor 2 years(with LTS)

AGet involvedmore with HUJAKand
visit more to conferences$
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= |hstead ofconclusion..

Call for Speakers
will open soon for

JavaCro'22 Fall
in Octoberin Rovin|




¥ Thank you & greetings from HUJAK!

AWeb page hujak.hr

A www.hujak.hr

AlLinkedIn group HUJAK
u A www.linkedin.com/groups?gid=4320174

AFacebook group page HUJAK.hr
A www.facebook.com/HUJAK.hr

ATwitter profile @HUJAK_hr
I | A twitter.com/HUJAK_hr
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