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0 yemM rosopum

Oracle Java SE Support Roadmap""r

Release GA Date Premier Support Until Extended Support Until
8 (LTS)** March 2014 March 2022 December 2030*****
9 -10 (non-LTS) September 2017 - March 2018 March 2018 - September 2018 Not Available

1 (LTS) September 2018 September 2023 January 2032%*****

12 - 16 (non-LTS) March 2019 - March 2021 September 2019 - September 2021 Not Available

17 (LTS) September 2021 September 2026**** September 2029****
18 - 20 (non-LTYS) March 2022 - March 2023 September 2022 - September 2023 Not Available

721 (LTS) September 2023 VSeptember 2028 ¥H* September 20371****
22 (non-LTS) March 2024 September 2024 Not Available

23 (non-LTS) September 2024 March 2025 Not Available

24 (non-LTS) March 2025 September 2025 Not Available

25 (LTS) September 2025 September 2030**** September 2033****
26 (non-LTS)*** March 2026 September 2026 Not Available

27 (non-LTS)*** | september 2026 March 2027 Not Available
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Open)DK

JDK Project

'C”(fr:‘;‘::;o”ugtmg The goal of this long-running Project is to produce a series of open-source
Sponsoring reference implementations of the Java SE Platform, as specified by JSRs in the Java

Developers' Guide
Vulnerabilities
JDK GA/EA Builds

Community Process. The Project ships a feature release every six months
according to a strict, time-based model, as proposed.

Mailing lists

Wiki * IRC

S Releases

E":es“y ) = 26 (in development) = 20 (GA 2023/03/21) = 14 (GA 2020/03/17)
ol =« 25 (GA 2025/09/16) = 19 (GA 2022/09/20) = 13 (GA 2019/09/17)
Workshop 24 (GA 2025/03/18) = 18 (GA 2022/03/22) 12 (GA 2019/03/19)

JEP Process

Source code
GitHub
Mercurial

Tools

Git

jtreg harness
Groups
(overview)
Adoption

Build

Client Libraries
Compatibility &

23 (GA 2024/09/17)
22 (GA 2024/03/19)
21 (GA 2023/09/19)

Resources

= Development list: jdk-dev
» Repository: https://github.com/openjdk/jdk/
= Group, Area, & Project Leads

17 (GA 2021/09/14)
16 (GA 2021/03/16)
15 (GA 2020/09/15)

11 (GA 2018/09/25)
10 (GA 2018/03/20)



Open)DK

JDK Project

'C”;r:ir”iib”ugtmg The goal of this long-running Project is to produce a series of open-source
Sponsoring reference implementations of the Java SE Platform, as specified by JSRs in the Java

Developers' Guide
Vulnerabilities
JDK GA/EA Builds

Community Process. The Project ships a feature release every six months
according to a strict, time-based model, as proposed.

Mailing lists

Wiki - IRC

Sk Releases

z'“leSky ) » 26 (in development) =« 20 (GA 2023/03/21) 14 (GA 2020/03/17)
ol = 25 (GA 2025/09/16) = 19 (GA 2022/09/20) 13 (GA 2019/09/17)
Workshop = 24 (GA 2025/03/18) = 18 (GA 2022/03/22) 12 (GA 2019/03/19)
JEP Process « 23 (GA 2024/09/17) = 17 (GA 2021/09/14) 11 (GA 2018/09/25)
Source code = 22 (GA 2024/03/19) = 16 (GA 2021/03/16) 10 (GA 2018/03/20)
i = 21 (GA 2023/09/19) = 15 (GA 2020/09/15)

Tools

Git Resources

jtreg harness KT 0 y).I.( E
Groups = Development list: jdk-dev

s = Repository: https://github.com/open;jdk/jdk/ n E P E |.|.| E " 5
Build =

Client Libraries
Compatibility &

= Group, Area, & Project Leads




YTo BHYyTpWK?

12 "cTabunbHbiX"”

1 3aKcnepuMeHTasNbHbIN

2 HOBbIX MPeBbi

2678 KOMMUTOB

2 MpeBbl Yywnn Ha
cnegywowmun Kpyr

1 umHKybaTop

10



JDK vs JDK

Comparing changes

Choose two branches to see what’s changed or to start a new pull request. If you need to, you can also compare across forks or learn more about diff comparisons.

T:,L base: jdk-21-ga ~ <_ compare: jdk-25-ga +

-0- Commits 5,000+ Files changed o 101 contributors

1



KpaTKun noBTOp:
BKNAw4yad Java 25
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KpaTkun nostop: Hotspot

YnyyweHuna Bcex GC - G1 / ZGC / Shenandoah: Region
Pinning, Generational Modes

13


https://openjdk.org/jeps/521

KpaTkun nostop: Hotspot

YnyyweHuna Bcex GC - G1 / ZGC / Shenandoah: Region
Pinning, Generational Modes

AOT 3arpyska u JIMHKOBKA KJjlaccoB
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https://openjdk.org/jeps/521

KpaTkun nostop: Hotspot

YnyyweHuna Bcex GC - G1 / ZGC / Shenandoah: Region
Pinning, Generational Modes

AOT 3arpyska u JIMHKOBKA KJjlaccoB

N36aBfieHne OT NMHHWHIa BUPTYaNbHbIX NMOTOKOB

15


https://openjdk.org/jeps/521

KpaTKun noBTop: caMm SA3blK

Unnamed nepeMeHHble:

- for (Order _ : orders)

- var _ = q.remove();

- catch (NumberFormatException _) {

- try (var _ = ScopedContext.acquire()) A
- case RedBall _ — process(ball);

16



KpaTKun noBTop: 6ubnmnoreku

Class-File API pna paboTbl ¢ 6aMTKOOOM

17



KpaTKun noBTop: 6ubnmnoreku

Class-File API pna paboTbl ¢ 6aMTKOOOM

FFM API pna pa6boThl C HAaTWUBHbLIM KOAOM W MaMATbI0
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KpaTKun noBTop: 6ubnmnoreku

Class-File API pna paboTbl ¢ 6aMTKOOOM
FFM API pna pa6boThl C HAaTWUBHbLIM KOAOM W MaMATbI0

Stream.of(1,2,3,4,5).qgather(/* MyGatherer «/).toList()
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KpaTKun noBTop: 6ubnmnoreku

Class-File API pna paboTbl ¢ 6aMTKOOOM
FFM API pna pa6boThl C HAaTWUBHbLIM KOAOM W MaMATbI0

Stream.of(1,2,3,4,5).qgather(/* MyGatherer «/).toList()

Kpuntorpagusa: OoT KBAHTOBO-YCTOWYMBBLIX anroputmoB Ao API
ona Key Derivation Functions (KDFs)
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KpaTKuin noBTOpP: WHCTPYMEHTHI

JavaDoc’un Tenepb MOXHO nucaTb C MapKAayHOM BHYTpPW:
/// - [the “java.base’ module](java.base/)

21



KpaTKuin noBTOpP: WHCTPYMEHTHI

JavaDoc’un Tenepb MOXHO nucaTb C MapKAayHOM BHYTpPW:
/// - [the “java.base’ module](java.base/)

3anyck nporpaMm u3 HecKonbkKux ¢annos: $ java MyProg.java
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KpaTKuin noBTOpP: WHCTPYMEHTHI

JavaDoc’un Tenepb MOXHO nucaTb C MapKAayHOM BHYTpPW:
/// - [the “java.base’ module](java.base/)

3anyck nporpaMm u3 HecKonbkKux ¢annos: $ java MyProg.java

JDK cTaHoBUTCA KOMNakKkTHee Ha 25% 3a cyYeT BbiNUNNBAHUSA
JMOD-¢annos
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KpaTKun noBTOp:
NMOEM B CTOPOHY
OTKa3a OoT

32 -6UNTHbIX
noptoB JDK

24



$ diff Java24 Java2b

-—= Java 24
++ Java 25

+ 3aTo Xaem bbicTpee

+ 1 Vector API euwe pa3 Incubator

25



OIncknenmep: HekoTopble JEPb 6e3 naMeHeHUN




01

Cpa3y cTabusibHble
HOoBble JEPbI

02

N3 Preview B
cTabunbHbole JEPHbI

03

Cnepywuee
Preview

04

Experimental
Incubator
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YTo 3TO0?



JlelineHcKkasa OaHKa

Martepuan n3 Bukuneaum — cBo60A4HOM 3HUMKIONEAUU [ npasuTk koA |

JlénpeHckana 6aHKa — nepBbiil ANEKTPUYECKUIA KOHAEHCATOP, N306PeTEHHbIN ronnaHAcKUM y4éHbiM Mutepom BaH MyLweHO6pyKoM 1 ero
y4yeHukom KioHeycom B 1745 roay B JleiaeHe. MNapannensbHo 1 HE3aBUCUMMO OT HUX CXOAHbIM annapar noj Ha3BaHneM «MeauumHckan 6aHka»
M306pén HemeLKui y4éHblin OBanbp KOpreH doH KnercT.

JNleipeHckana 6aHKa

CopepixaHue [CKpbITb]
1 YcrpoiicTo

2 3HayeHue

3 Hawwm gxmn

4 Tanepen

5 Ccbinku

yCTpOﬁCTBO [ npaBuThb | NnpasuTsb Kopa ]

CornacHo aHuuknonegumn ®. A. bpokraysa u U. A. EcppoHa, «3TOT KoHAeHcaTop umeeTt opMy 6aHKu, To . .
HassaHo B 4ecTb  JlerigeHckuin

ecTb uunuHapa ¢ 6onee Unm MeHee LWMPOKMM ropsioM UM XKe NPOCTO LUINHAPA, 06bIKHOBEHHO yHWBEpCHTET

CTEeKNAHHOrO. BaHka okfieeHa BHYTPU U CHapYXXu1 JIMCTOBLIM O/I0BOM (Hapy>KHaA U BHYTPEHHARA MepacoTkpeiaaTans Seansg IOprex dion

5. ) £~ AR 06knaakun) NpuMepHoO Ao 2/3 eé BbICOTbI U NPUKPbLITA AepeBAHHON KPbIWKOW. BaHka MOXeT He UMeTb unu usobpetatens  Kneiict
v |d . BHYTPEHHel 06knaaku, Ho Toraa B Hei Ao/mkHa BbiTb XXMAKOCTb, HanpumMep Boaa; 6aHka MOXET He [laTa OTKpbITUA 1745
f/ — MMeTb 1 BHelUHel 06KnaaKuy, HoO B TaKOM Crlydae npu 3apAXXeHur Haao eé o6xBaTuTb NafoHAMUN; TakoBa | (u3o6peTeHun)
kL l ) 1 6bina 6aHka B NepBoHayanbHOM BuAe, Koraa eé yctpoun (1745) ronnaHackuin omamk MylweH6pyk n @ Mepauadaiinel Ha Bukucknane

O6Hapy>XeHne nenaeHCcKom & Korga BnepBble UCMbITan yaap oT paspAga 6aHku nenaeHckuii rpaxkaaiH KioHeyc».
6aHku B nabopartopvmn

MyLueH6pyka. CTaTudeckoe JNeineHckan 6aHka No3BonAna HakanIMBaTb U XpaHWUTb CPaBHUTENBHO 6onbluve 3apAabl, NopAAKa
3NeKTPUYECTBO, CO3aBaeMoe MUKPOKYIOHA. .
ANeKTpocTaTu4ecKum

reHepaTopOM BpalLAIoLLEiiCcA
CTEK/MAHHOI cchepbl, IPOBOANMOCH 3HauYeHMEe |[npasuts | npasuTs Ko |

Lenblo Yepes noaBecHomn o o
CTepKeHb K BOME B CTaKaHe, M306peTeHMe nenpeHckon 6aHkn CTUMYNIMPOBaAJIO U3y4HeHue aNeKTpu4ecTsa, B YaCTHOCTH,




JEP 514: Ahead-of-Time
Command-Line Ergonomics

HoBble cTabunbHbie JEPbI

O

31



npegpiaywmx cepuax, 483: Ahead-of-Time Class Loading & Linking

3anyckaem +yes—pabeFsart, CcobupaeM CTaTUCTUKY U KOHourypauuw AOT:
java -XX:AOTMode=record -XX:AOTConfiguration=app.aotconf -cp app.jar com.example.App
Co3paém AOT kaw c uHGopMauMeln O NIMHKOBKE:

java -XX:AOTMode=create -XX:AOTConfiguration=app.aotconf -XX:AO0TCache=app.aot -cp app.jar

32



npegpiaywmx cepuax, 483: Ahead-of-Time Class Loading & Linking

3anyckaem +yes—pabeFsart, CcobupaeM CTaTUCTUKY U KOHourypauuw AOT:

java -XX:AOTMode=record -XX:AOTConfiguration=app.aotconf -cp app.jar com.example.App
Co3paém AOT kaw c uHGopMauMeln O NIMHKOBKE:

java -XX:AOTMode=create -XX:AOTConfiguration=app.aotconf -XX:AO0TCache=app.aot -cp app.jar
3anyckaem npunoxeHue C BblIECO3[AaHHbIM K3WOM:

java -XX:AOTCache=app.aot -cp app.jar com.example.App

“If cache is unavailable or incompatible, JVM issues a warning and continues.”

33



514: Ahead-of-Time Command-Line Ergonomics

-

3anyckaem +yes—pabeFsart, CcobupaeM CTaTUCTUKY U KOHourypauuw AOT: ‘\\

java -XX:AOTMode=record -XX:AOTConfiguration=app.aotconf -cp app.jar com.example.App

Co3paém AOT kaw c uHGopMauMeln O NIMHKOBKE:

java -XX:AOTMode=create -XX:AOTConfiguration=app.aotconf -XX:AOTCache=app.aot -cp app.jai//

3anyckaem MpusoXeHne C BbllleCO3[aHHbIM K3WOM:
java -XX:AOTCache=app.aot -cp app.jar com.example.App

“If cache is unavailable or incompatible, JVM issues a warning and continues.”

34



514: Ahead-of-Time Command-Line Ergonomics

java -XX:AOTCacheOutput=app.aot -cp app.jar com.example.App

nnn JDK_AOT_VM_OPTIONS

e 3anyckaem MpPuUIoOXeHUe C BblIECO3[0aHHbIM K3WOM:
java -XX:AOTCache=app.aot -cp app.jar com.example.App

e "“If cache is unavailable or incompatible, JVM issues a warning and continues.”

35



514: Ahead-of-Time Command-Line Ergonomics

A Beab aymanu npo -XX:AO0TMode=record+create

e 3anyckaem MpPuUIoOXeHUe C BblIECO3[0aHHbIM K3WOM:
java -XX:AOTCache=app.aot -cp app.jar com.example.App

e "“If cache is unavailable or incompatible, JVM issues a warning and continues.”

36



JEP 515: Ahead-of-Time
Method Profiling

HoBble cTabunbHbie JEPbI

O
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515: Ahead-of-Time Method Profiling

“

3anyckaem +yes—pabeFst, cobupaem ctatucTtuky u ctpoum AOT Kew:
java -XX:AOTCacheOutput=app.aot -cp app.jar com.example.App
3anyckaem MpusoXeHne C BbIllEeCO3[aHHbIM K3WOM:

java -XX:AOTCache=app.aot -cp app.jar com.example.App

PasBuBaeM OOCTUTHYTHIA ycnex!

Tenepb ewé n OaHHbie NPodUNMPOBAHUS METOAO0B -— MOXHO cpa3y 3anyckaTtTb JIT

38




515: Ahead-of-Time Method Profiling

public class HelloStreamWarmup {

static String greeting(int n) {

var words = List.of("Hello", "" + n, "world!");

return words.stream()
filter(w —» !w.contains("0"))
.collect(Collectors.joining(", "));
}

public static void main(String... args) {
for (int 1 = 0; i < 100_000; i++)
greeting(i);

System.out.println(greeting(0));

39



515: Ahead-of-Time Method Profiling

public class HelloStreamWarmup {

static String greeting(int n) {

var words = List.of("Hello", "" + n, "world!");

return words.stream()
filter(w —» !w.contains("0"))
.collect(Collectors.joining(", "));
}

public static void main(String... args) {
for (int 1 = 0; i < 100_000; i++)
greeting(i);

System.out.println(greeting(0));

900 knaccoB

30 ropa4mx MeTonoB

90 Mmc > 73 MC

40



515: Ahead-of-Time Method Profiling

public class HelloStreamWarmup {

static String greeting(int n) {

var words = List.of("Hello", "" + n, "world!");

return words.stream()
filter(w —» !w.contains("0"))
.collect(Collectors.joining(", "));
}

public static void main(String... args) {
for (int 1 = 0; i < 100_000; i++)
greeting(i);

System.out.println(greeting(0));

900 knaccos
30 ropa4mx mMeTonoB
90 Mmc — 73 mMc
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515: Ahead-of-Time Method Profiling

public class HelloStreamWarmup {

static String greeting(int n) {

var words = List.of("Hello", "" + n, "world!");

return words.stream()
filter(w —» !w.contains("0"))
.collect(Collectors.joining(", "));
}

public static void main(String... args) {
for (int 1 = 0; i < 100_000; i++)
greeting(i);

System.out.println(greeting(0));

900 knaccos
30 ropa4mx MeTonoB
90 Mmc — 73 Mc
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515: Ahead-of-Time Method Profiling

public class HelloStreamWarmup {

static String greeting(int n) {
var words = List.of("Hello", "" + n, "world!");
return words.stream()
.filter(w — !w.contains("0"))
.collect(Collectors.joining(", "));
}

public static void main(String... args) {
i P 886+
For—{int T 5?5;1 06-066;—3+0

System.out.println(greeting(0));

900 knaccos
30 ropa4mx MeTonoB
90 Mmc — 73 mMc
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JEP 518: JFR Cooperative Sampling

HoBble cTabunbHbie JEPbI

O
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518: JFR Cooperative Sampling

Npob6nema

e MeTapaHHbie gna stack frames BanugHbl ToNbko B safepoints
e HOo He XOTuM
e [loaTOMYy 3BPUCTUKN WU

45



518: JFR Cooperative Sampling

Npob6nema

e MeTapaHHbie gna stack frames BanugHbl ToNbko B safepoints
e HOo He XOTuM
e [loaTOMYy 3BPUCTUKN WU

PeweHne

e 3anommHaem PC n stack pointer BHe safepoint
o PaboTaeT 6hicTpee

e Knapém sample request B thread local o4epegb

e B safepoint pa3srpebaemM o4vyepegb, PEKOHCTPYMUPyeM cCTekKun u amutum JFR MBEHTHI
o Kopg npoue

46



JEP 520: JFR Method Timing & Tracing

HoBble cTabunbHblie JEPBLI

O
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520: JFR Method Timing & Tracing

$ java -XX:StartFlightRecording:
jdk.MethodTrace#filter=java.util.HashMap::resize, filename=resize.jfr

48



520: JFR Method Timing & Tracing

$ java -XX:StartFlightRecording:
jdk.MethodTrace#filter=java.util.HashMap::resize, filename=resize.jfr

$ jfr print --events jdk.MethodTrace --stack-depth 20 resize.jfr

49



520: JFR Method Timing & Tracing

$ java -XX:StartFlightRecording:
jdk.MethodTrace#filter=java.util.HashMap::resize, filename=resize.jfr

$ jfr print --events jdk.MethodTrace --stack-depth 20 resize.jfr

$ java -XX:StartFlightRecording:method-timing=::<clinit>

$ jfr view method-timing clinit.jfr
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520: JFR Method Timing & Tracing

$ java -XX:StartFlightRecording:
jdk.MethodTrace#filter=java.util.HashMap::resize, filename=resize.jfr

$ jfr print --events jdk.MethodTrace --stack-depth 20 resize.jfr

$ java -XX:StartFlightRecording:method-timing=::<clinit>

$ jfr view method-timing clinit.jfr

$ jemd <pid> JFR.start method-timing=@jakarta.ws.rs.GET

51



520: JFR

// MoxHo

settings
settings
settings
settings

Method Timing & Tracing

n 4yepe3 RemoteRecordingStream noBepx JMX

.put("jdk.MethodTrace#enabled", "true");
.put("jdk.MethodTrace#fstackTrace", "true");
.put("jdk.MethodTrace#threshold", "1 ms");
.put("jdk.MethodTrace#filter", "com.foo.Bar");

52



520: JFR Method Timing & Tracing

e He HYXHbl HUKaAKWe areHTbl
e JFR 006blMHO obGeuaeT oBepxen <1%, HO
e Timing oueHmBaeT min/avg/max

e OunbTpbl NO MMEHW Kracca n/vnu MeToaa

53



520: JFR Method Timing & Tracing

e He HYXHbl HUKAKWe areHTbl

e JFR 006blMHO obGeuaeT oBepxen <1%, HO

e Timing oueHmBaeT min/avg/max

e OunbTpbl MO UMeHW Knacca u/unn mMeTopa
o HeT mHTepoencos

o HeT curHaTtyp
o Het wildcards
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520: JFR Method Timing & Tracing

e He HYXHbl HUKaAKWe areHTbl
e JFR 006blMHO obGeuaeT oBepxen <1%, HO
e Timing oueHmBaeT min/avg/max

e OunbTpbl MO UMeHW Knacca u/unn mMeTopa
o HeT mHTepoencos
o HeT curHaTtyp
o Het wildcards
o Ho BO3MOXHa

55



@Ok@f(?) PacnucaHune Cnukepbl [apTHepbl Meaua 3Okcneptbl OHac Apxus

OOKNAL JDK  Performance 17.10 / 16:30 — 17:15 (UTC+3)

JDK Flight Recorder B 2025-om

A

JDK Flight Recorder — He HOBas TeXHONOrus, NpeTepneBLUasi HECKOIbKO NepepoXaeHni 3a
cBOtO UcTopuio. OuepeaHoit penus JDK 25 Takxke He o6owen ctopoHoit JDK Flight Recorder n
NPUHEC C CO60I HOBble BO3MOXHOCTH.

PassuTue JDK Flight Recorder nuaeTt AMHaMU4HO, HO YacTo OCTaeTCst HUXe pajapa
60/bLUMHCTBA Pa3paboT4YUKOB.

B noknape noaBeay UTOr TeM BO3MOXHOCTAM, koTopble JDK Flight Recorder Hakonun k 2025
rofy, BK/to4as BO3MOXHOCTH AP, paboTy 3 KOMaHAHOW CTPOKM U LUMPOKKIA HaBop CO6bITUIA
JVM. Hy 1, KoHe4YHo, pas6epeM HOBble BO3MOXXHOCTM, KOTopble npuHec Ham JDK 25 — Takue
KakK BO3MOXXHOCTb TPaCCUPOBKU METOA0B, CO3/1aHUsi KOHTEKCTHbIX COBbITUI U HOBblE
MeXaHU3Mbl CAMM/IMPOBAHUS.

\& Cratb cnukepom EN

Cnukepbl

Anekcen ParosuH

MpurnaweHHbIe 3KCNepTbl

UBaH YrnaHckuun

Huawei
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JEP 503: Remove the
32-bit x86 Port

N3 Preview B cTabunbHbie JEPbI




503: Remove the 32-bit x86 Port

e [oppepkky Windows 32-bit x86 yxe pgponHynu B JDK 24 (JEP 479)
e Windows 10 End of Life Ha 3Tou Hepene

e Debian nnaHupyeT pgponHyTb 32-bit x86 BOT-BOT

59


https://openjdk.org/jeps/503

503: Remove the 32-bit x86 Port

e [oppepkky Windows 32-bit x86 yxe pgponHynu B JDK 24 (JEP 479)
e Windows 10 End of Life Ha 3Tou Hepene

e Debian nnaHupyeT pgponHyTb 32-bit x86 BOT-BOT

e Unblock new features that require platform-specific support from having to
implement 32-bit x86 fallbacks
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503: Remove the 32-bit x86 Port

e [oppepkky Windows 32-bit x86 yxe pgponHynu B JDK 24 (JEP 479)
e Windows 10 End of Life Ha 3Tou Hepene

e Debian nnaHupyeT pgponHyTb 32-bit x86 BOT-BOT

e Unblock new features that require platform-specific support from having to
implement 32-bit x86 fallbacks

e R.I.P.
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JEP 506: Scoped Values

N3 Preview B cTabunbHbie JEPbI

02
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506: Scoped Values

private static final ScopedValue<FrameworkContext> CONTEXT =
ScopedValue.newInstance();

void serve(Request request, Response response) A
var context = createContext(request);
ScopedValue.where(CONTEXT, context).run(
() — Application.handle(request, response));

}

public PersistedObject readKey(String key) A{
var context = CONTEXT.get();
var db = getDBConnection(context);
db.readKey(key);



506: Scoped Values

e One-way transmission of unchanging data
e Lower space and time costs

e ABTOMaTuM4yeckoe HacnepoBaHume B StructuredTaskScope
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506: Scoped Values

e One-way transmission of unchanging data
e Lower space and time costs
e ABTOMaTuM4yeckoe HacnepoBaHume B StructuredTaskScope

NoOYTU BE3 W3MEHEHWIA

e Ho Tonbko ScopedValue.orElse() 6onbwe He npuHumaeT null
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506: Scoped Values

Hoknap n

ThreadLocal yctapen? [letanbHoe cpaBHeHue co ScopedValue

C nosiBneHnMeM BupTyanbHbix NoTokoB ThreadLocal nepectan 6biTb €4MHCTBEHHbIM
peLleHneM A8 nepefayum KoHTekcTa — B Java 21 nossuncsa ScopedValue. Ho korga uto
Ncnonb3oBaTb? YTo 6biCTpee N 3aHUMaeT MeHbLIE NaMATU?

AnekcaHap MaTopuH
Coep

JDK Languages Performance




JEP 519: Compact Object Headers

N3 Preview B cTabunbHbie JEPbI

02
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519: Compact Object Headers

$ java -XX:+UseCompactObjectHeaders

e 96-128 6ut — 64 6UT
o W3 Hux 4 6uta ywnm B Valhalla

e He 6onbuwe 4M knaccos
o Compressed class pointers nogpe3anu 32 6ut — 22 6uUT

e MHOro 6eHYMapKoOB C 3aMeTHbIM npoduToM -- npobynuTte!
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519: Compact Object Headers
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519: Compact Object Headers

Hoknap D

32 GB xBaTuUT BCeM

Pacckaxy, Kak HekoTopble cTapble (compressed oops u compressed class pointers) u

HoBble (compact object headers) HacTpoiku BNUSOT Ha peanibHOE UCMOJIb30BaHNE
NaMsTH, U YTO lenaTtb, eCN Ballle NPUNOXeHUe NpuénukaeTca K rpaHuLe B 32 GB.

Oner EcTexuH
Yandex Cloud

JVM Performance




JEP 521: Generational Shenandoah

N3 Preview B cTabunbHbie JEPbI

02

VAl



521: Generational Shenandoah

$ java -XX:+UseShenandoahGC -XX:ShenandoahGCMode=generational
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521: Generational Shenandoah

$ java -XX:+UseShenandoahGC -XX:ShenandoahGCMode=generational

BcnoMHUM KOHKypeHTOB N3 JEP 404:

e (4 oT Azul He B open-source W He nogpgepxmBaeT compressed oops
e Generational ZGC u3 21 He nopgpepxmBaeT compressed 00ps
e Tem BpemeHeM, b6onbumHcTBO heap'oB << 32 b

MpoduT Ha Ky4dye beHYMaApKoB -- npobyute!
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521: Generational Shenandoah
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JEP 511: Module Import Declarations

N3 Preview B cTabunbHbie JEPbI

02
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511: Module Import Declarations

import module java.xml;
import module java.desktop;
import module java.se; // JShell
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511: Module Import Declarations

import module java.xml;
import module java.desktop;
import module java.se; // JShell

e TpaH3UTWBHOE TOXE MMMOPTUPYETCH
o java.se — java.base

e [O0TOBMMCHA K KOH®IUKTAM MNPU WUCMONb30BAHUN HEOOHO3HAYHOCTEN
o "The shadowing behavior of import declarations matches
their specificity"
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511: Module Import Declarations

import module java.xml;
import module java.desktop;
import module java.se; // JShell

e TpaH3WTWBHOE TOXE WMMOPTUPYETCH
o java.se — java.base

e [0TOBMMCH K KOHOAUKTAM NPWU WUCMONb30BAHUN HEOOHO3HAYHOCTEW
o "The shadowing behavior of import declarations matches
their specificity"

e Cpenaem Java great—-agair nepBbiM A3bIKOM MPOrpaMMUPOBaAHUE?
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511: Module Import Declarations
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JEP 512: Compact Source Files
and Instance Main Methods

N3 Preview B cTabunbHbie JEPbI

02
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Kak nucann peppl

import java.util.List;

public class Speaker {

public static void main() {

var speakers = List.of("Andrew/Alexey", "Gregory", "Vadim");
for (var name : speakers) {

System.ouvt.println(name + " is talking");
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512: Compact Source Files and Instance Main Methods

void main() {
var speakers = List.of("Andrew/Alexey", "Gregory", "Vadim");
for (var name : speakers) {
I0.println(name + " is talking");

}
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512: Compact Source Files and Instance Main Methods (diff)

import module java.base; // Implicitly
- dWpert—static—Tava—tahe—LE0——

void main() {
var speakers = List.of("Andrew/Alexey", "Gregory", "Vadim");
for (var name : speakers) {
I0.println(name + " is talking");

}
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JEP 477: Implicitly Declared Classes and Instance Main Methods
JEP 495: Simple Source Files and Instance Main Methods
JEP 512: Compact Source Files and Instance Main Methods
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JEP 513: Flexible Constructor Bodies

N3 Preview B cTabunbHbie JEPbI

02

85



JEP 513: Flexible Constructor Bodies 02

N3 Preview B cTabunbHbie JEPbI




Kak nucann peppl

class Pensioner extends Person {

Pensioner(boolean sex, int age) {
super(sex, age); // Potentially unnecessary work

if (sex && age < 60 || !sex && age < 65)
throw new IllegalArgumentException("Wrong age");
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Kak nucanu pepbi-onTuUMnU3aTopbl

class Pensioner extends Person {

private static int verifyAge(boolean sex, int age) {
if (sex && age < 60 || !sex && age < 65)
throw new IllegalArgumentException("Wrong age");
return age;

}

Pensioner(boolean sex, int age) {
super(sex, verifyAge(sex, age));
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513: Flexible Constructor Bodies

class Pensioner extends Person {

Pensioner(boolean sex, int age) A{
if (sex && age < 60 || !sex && age < 65)
// Now fails fast!
throw new IllegalArgumentException("Wrong age");

super(sex, age);

89



513: Flexible Constructor Bodies

No Bbi3oBa super()/this()
e fBHO uNuM HesdABHO ucnonb3oBaTb this m super

o Jlaxe gng YTeHUa NONIEN U BbI3OBOB METOO0OB 06beKTa
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513: Flexible Constructor Bodies

No Bbi3oBa super()/this()
e fBHO uNuM HesdABHO ucnonb3oBaTb this m super

o Jlaxe gng YTeHUa NONIEN U BbI3OBOB METOO0OB 06beKTa

Ho MOXHO:

e [lpucBamBaTb 3HaYeHUS HeUHULMNANU3UPOBAHHbLIM MOJIAM
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513: Flexible Constructor Bodies

No Bbi3oBa super()/this()
e fBHO uNuM HesdABHO ucnonb3oBaTb this m super

o Jlaxe gng YTeHUa NONIEN U BbI3OBOB METOO0OB 06beKTa

Ho MOXHO:

e [lpucBamBaTb 3HaYeHUS HeUHULMNANU3UPOBAHHbLIM MOJIAM

B 6auTkode TaK MOXHO 6blJI0 Yxe MHO20 JleT.
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513: Flexible Constructor Bodies
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JEP 510: Key Derivation Function API

N3 Preview B cTabunbHbie JEPbI

02
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510: Key Derivation Function API

e llpém kK Post-Quantum Cryptography

e Yepes Hybrid Public Key Encryption (HPKE)
o KEM API n3 JEP 452 6bin1 nepBbiM warom

o KDF API -- cnepywwuin war ¢— Mbl 34ecb
O

e Cm. DSL B javax.crypto.KDF

e [lo3xe nnaHupywT Argon2 KDF
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510: Key Derivation Function API

Nopém Kk Post-Quantum Cryptography

Yepe3 Hybrid Public Key Encryption (HPKE)
o KEM API n3 JEP 452 6bin1 nepBbiM warom

o KDF API -- cnepywwuin war ¢— Mbl 34ecb
O

Cm. DSL B javax.crypto.KDF
MNo3xe nnaHupywT Argon2 KDF

N 3aogHo oTpedakTopuTb TLS 1.3
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510: Key Derivation Function API
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510: Key Derivation Function API

oknapg D

KBaHTOBbIE TEXHOJIOrMU: Ha MNYyTU K NPpaKTU4YECKUM 3ajavaM

CerogHs KBaHTOBbIE TEXHONOMMN — OAQHO UX Hanbonee 6ypHo pa3BuBaroLLnXcH
HaﬂpaBHEHMﬁ. Y)e cerogHsi KBaHTOBble KOMIMbOTEPbI HAYUHAKOT peLllaTb
rnpakTnyeckue sagayu B obnactu ontnMmunsaumm 1 MalLMHHOI O O6y‘-IEHMﬂ, KBaHTOBbIE
KOMMYHUKaLUnN BHEAPAKOTCA B TeJIEKOMMYHUKALMOHHbIE CUCTEMDbI, @ KBAHTOBbIE

CeHCOpbl NCNOJ1Ib3YKOTCA A4 3a4ayd, HanpuMep, B obnactu 6VIOM€}J,ML|,VIHbI. MoHnmaHue
BO3MOXXHOCTEN KBAHTOBbIX TEXHO/IOMMM — 3TO War B NOHUMaHUn 6yp,yu_|,ero Mupa.

Anekcen ®epopos
Poccuickum ksaHToBbIN LieHTp / MUCUC

i
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03

JEP 502: Stable Values
(6ypywme Lazy Constants)

HoBnHka Preview
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502: Stable Values (6ypywme Lazy Constants)

Te3nc: oTNoOXeHHad, HO
rapaHTUpoOBaHHaA
HEN3MEHAEMOCTb OObLEKTOB
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502: Stable Values (6ypywme Lazy Constants)

class OrderController {
private final StableValue<Logger> logger = StableValue.of();

Logger getLogger() {
return logger. (() — Logger.create(OrderController.class));

}
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502: Stable Values

class Dependents {
static class Foo {}
static class Bar {

Bar(Foo foo) {}
}

private static final Supplier<Foo> F00
StableValue.supplier(Foo:: new);

private static final Supplier<Bar> BAR
StableValue.supplier(() — new Bar(F00.get()));
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502: Stable Values

class Fibonacci {
private static final int MAX_SIZE_INT = 46;

private static final IntFunction<Integer> FIB =
StableValue.intFunction(MAX_SIZE_INT, Fibonacci::fib);

public static int fib(int n) {
return n < 2
? N
: FIB.apply(n - 1) + FIB.apply(n - 2);

104



502: Stable Values

___________ fib(5) ____________
/ \
____fib(4)____ ____Ffib(3)____
/ \ / \
fib(3) fib(2) fib(2) fib(1)
/ \ / \ / \

fib(2) fib(1) fib(1) fib(0) fib(1) fib(0)

If there are circular dependencies in a dependency graph, a stable value will
eventually throw an IllegalStateException upon referencing elements in a
circularity.
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502: Stable Values

0TnoxHag uUMMyTabenbHOCTb
Stable Value, Supplier, Function, IntFunction, List, Map
Thread safety
Constant-folding optimizations
o Elide all future reads
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502: Stable Values

OTnoxHass MMMyTabenbHOCTb
Stable Value, Supplier, Function, IntFunction, List, Map
Thread safety
Constant-folding optimizations
o Elide all future reads
o Ho Tonbko ecnu static final StableValue<T>
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502: Stable Values

OTnoxHass MMMyTabenbHOCTb
Stable Value, Supplier, Function, IntFunction, List, Map
Thread safety
Constant-folding optimizations
o Elide all future reads
o Ho Tonbko ecnu static final StableValue<T>
o [pe 6eH4Ymapku, JleboBcKn?!
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502: Stable Values

0TnoxHag uUMMyTabenbHOCTb
Stable Value, Supplier, Function, IntFunction, List, Map
Thread safety
Constant-folding optimizations
o Elide all future reads
o Ho Tonbko ecnu static final StableValue<T>
o [pe 6eH4Ymapku, JleboBcKn?!

e In the long term we intend to limit the reflection API so that all
instance final fields can be trusted, as part of the broader shift toward
integrity by default
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03

JEP 505: Structured Concurrency

Cnepywuwee Preview

10



Kak nucann peppl

Response handle() throws ExecutionException, InterruptedException {
Future<String> user = executor.submit(() — findUser());
Future<Integer> order = executor.submit(() — fetchOrder());
String theUser = user.get(); // Join findUser
int theOrder = order.get(); // Join fetchOrder
return new Response(theUser, theOrder);




505: Structured Concurrency

Response handle() throws InterruptedException {
try (var scope = StructuredTaskScope.open()) {

Subtask<String> user = scope.fork(() — findUser());
Subtask<Integer> order = scope.fork(() — fetchOrder());

scope.join(); // Join subtasks, propagating exceptions

// Both subtasks have succeeded, so compose their results
return new Response(user.get(), order.get());

12



505: Structured Concurrency

HOBOE

Response handle() throws InterruptedException { ////////

try (var scope = StructuredTaskScope ) o

Subtask<String> user = scope.fork(() — findUser());
Subtask<Integer> order = scope.fork(() — fetchOrder());

scope.join(); // Join subtasks, propagating exceptions

// Both subtasks have succeeded, so compose their results
return new Response(user.get(), order.get());

13



505: Structured Concurrency

e [lo cpaBHeHuw c CompletableFuture

o Blocking paradigm -- nocne ycnewHoro join() BCE& poOCTYMHO
HeT thread leaks npu ownbkax

O
o O0TmMeHa npu TanmayTax/pepnaliHax
o 06paboTka interrupt()

14



505: Structured Concurrency

e [lo cpaBHeHuw c CompletableFuture

o Blocking paradigm -- nocne ycnewHoro join() BCE& poOCTYMHO
HeT thread leaks npu ownbkax

O
o O0TmMeHa npu TanmayTax/pepnaliHax
o 06paboTka interrupt()

e [loxoxe Ha uepapxuw cynepsusopoB B Erlang/Akka
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505: Structured Concurrency

e [lo cpaBHeHuw c CompletableFuture

o Blocking paradigm -- nocne ycnewHoro join() BCE& poOCTYMHO
HeT thread leaks npu owunbkax

O
o O0TmMeHa npu TanmayTax/pepnaliHax
o 06paboTka interrupt()

e [loxoxe Ha uepapxuw cynepsusopoB B Erlang/Akka

e HoBbn StructureViolationException

116
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JEP 507: Primitive Types 1n Patterns,
instanceof, and switch

Cnepywwee Preview, Bbl BCE BUOenu
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507: Primitive Types in Patterns, instanceof, and switch

switch (x.getStatus()) {
case 0 — "okay";
case 1 — "warning";
case 2 — "error";
case int 1 — "unknown status: " + 1;

18



sealed interface JsonValue {
record JsonString(String s) implements JsonValue { }
record JsonNumber(double d) implements JsonValue { }

record JsonObject(Map<String, JsonValue> map) implements JsonValue { }

var json = new JsonObject(Map.of(
"name", new JsonString("John"),

"age", new JsonNumber(30))

);

if (json instanceof JsonObject(var map) &&
map.get("age") instanceof JsonNumber(double a)) {

int age = (int) a;
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record JsonString(String s) implements JsonValue { }
record JsonNumber(double d) implements JsonValue { }

record JsonObject(Map<String, JsonValue> map) implements JsonValue { }

var json = new JsonObject(Map.of(
"name", new JsonString("John"),

"age", new JsonNumber(30))

);

if (json instanceof JsonObject(var map) &&
map.get("age") instanceof JsonNumber(double a)) {

int age = (int) a;
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record JsonString(String s) implements JsonValue { }
record JsonNumber(double d) implements JsonValue { }

record JsonObject(Map<String, JsonValue> map) implements JsonValue { }

var json = new JsonObject(Map.of(
"name", new JsonString("John"),

"age", new JsonNumber(30))
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if (json instanceof JsonObject(var map) &&
map.get("age") instanceof JsonNumber(double a)) {

int age = (int) a;



sealed interface JsonValue {
record JsonString(String s) implements JsonValue { }
record JsonNumber(double d) implements JsonValue { }

record JsonObject(Map<String, JsonValue> map) implements JsonValue { }

var json = new JsonObject(Map.of(
"name", new JsonString("John"),

"age", new JsonNumber(30))

);

if (json instanceof JsonObject(var map) &&

map.get("age") instanceof JsonNumber(double a)) {

int age = (int) a;



sealed interface JsonValue {
record JsonString(String s) implements JsonValue { }
record JsonNumber(double d) implements JsonValue { }

record JsonObject(Map<String, JsonValue> map) implements JsonValue { }

var json = new JsonObject(Map.of(
"name", new JsonString("John"),

"age", new JsonNumber(30))

);

if (json instanceof JsonObject(var map) &&

map.get("age") instanceof JsonNumber(int a)) {

int age = a;



507: Primitive Types in Patterns, instanceof, and switch
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04

JEP 508: Vector API
(10th Incubator)
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04

JEP 509: JFR CPU-Time Profiling

Experimental
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N xpoem Bac Ha
cnegywowmx ropadyumx JEP’ax!
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Boirogpa OoT O6HOBMEHWN ecTb!
OGHOBNANTECH!
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[ ] Failed to execute goal
org.apache.maven.pluglns:maven-compil
ler-plugin:3.14.0:compile
(default-compile) on project demo:

. error:
release version 25 not supported —
LEI

130



* What went wrong: 25
* Try:
>
>

Run with --stacktrace option to get the stack trace.
Run with --info or --debug option to get more log
output.
> Run with --scan to get full insights.
> Get more help at https://help.gradle.org.
in 2s
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Cnacunb6o!

Kyneuwos



Kak nucann peppl

void scalarComputation(float[] a, float[] b, float[] c) {
for (int i = 0; i < a.length; i+) {
c[i] = (a[i] * al[i] + b[i] * b[i]) * -1.0f;
}
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508: Vector API (10th Incubator)

static final VectorSpecies<Float> SPECIES = FloatVector.SPECIES_PREFERRED;

void vectorComputation(float[] a, float[] b, float[] c) {
for (int i = 0; i < a.length; 1 += SPECIES.length()) A{
// VectorMask<Float> m;
var m = SPECIES.indexInRange(i, a.length);
// FloatVector va, vb, vc;
var va = FloatVector.fromArray(SPECIES, a, i, m);

var vb = FloatVector.fromArray(SPECIES, b, i, m);
var vc = va.mul(va)

.add(vb.mul(vb))

.neg();

vc.intoArray(c, i, m);
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508: Vector API (10th Incubator)

e He nytaem c¢ auto-vectorization!

e \Vector computations that reliably compile at runtime to optimal vector
instructions on supported CPUs

e "All Java object allocations are elided"
e |I3MeHeHuNqa
o [lopoepxann MemorySegment

o [epewnn Ha Foreign Function & Memory API
o [loppepxann BekTopu3sauuw Floatlé
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508: Vector API (10th Incubator)

e He nytaem c¢ auto-vectorization!

e \Vector computations that reliably compile at runtime to optimal vector
instructions on supported CPUs

e "All Java object allocations are elided"

e |I3MeHeHuNqa
o [lopoepxann MemorySegment
o [epewnn Ha Foreign Function & Memory API
o [loppepxann BekTopu3sauuw Floatlé

e BuigeT U3 uUHKyb6aTopa He paHblie ¢uHanmlauum Valhalla
o value-based classes — value classes
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509: JFR CPU-Time Profiling (Experimental)

Mpobnembl Tekywero execution sampler

e ToNbkKo NOTOKW, ucnonHsawwne Java kop (paxe ecnu ywnu B HaTuB)
e TepsdeT C3MMIbl U HE PENOPTUT MNOTeEpU
e TONbKO MOAMHOXECTBO MOTOKOB B Ka¥Abli MHTepBasa C3MMNAMPOBaAHUSA

B pesynbTaTte HeToyHble npodunm (0CobEHHO KOPOTKME)
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509: JFR CPU-Time Profiling (Experimental)

e Linux kernel CPU timer

e HaTuBHbIE OYHKUMW He nokKa3biBaeT
o 3acyuTbiBaeT B Java Kopj

e Jjdk.CPUTimeSample
o [lone biased

e Jjdk.CPUTimeSamplesLost
o Hanpumep, 6ydepa nepenosIHUNUCH

e [lapameTp throttle
o (Time) 10ms -- Tpepbl, KoTopble MPOBeNM Ha aape 6onbuwe 10 Mc
o (Rate) 500/s -- 500 nBeHTOB/CeKyHOYy pPaBHOMEPHO MO HATWBHLIM MOTOKaM
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509: JFR CPU-Time Profiling (Experimental)
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