Ceprannsauyms
one-nio. OT CTOKOB
K nogaepxke JDK 25

MagicAccessorImpl, Unsafe, VarHandles




KpaTko o bubnnorteke

Java 6 one-nio Java 8 gRPC Java 25

OpHoknaccHukKn 2026

DAU ~18 MH
RPS 750 000
KonnyectBo cepBrcOB 1200

KonnyectBo penavk 12 000+

Ncnonb3yemble BUpTYyanbHble A4pa B obnake 150 000+



O yém byaeT pacckas

3a4yem bblna Hy>XXHa
ewé ogHa bmbnmnoTeka
cepunanusaunmn?

[louemy Mbl BAPYT Hayanm
YTO-TO MeHATbL!?

HemMHOro o BHyTpeHHelj
apXnTekType one-nio
N NCNONb3YeMbIX MOAXOAAX

NNobeHUMapkaem

Unsafe, MagicAccessorImpl,
VarHandles

[TocCMOTpVM B BO3MOXHOE
byayuiee cTaHLaPTHOM
cepvnanmsauymm



Cepurnanmsaumns
BOKPYI Hac
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[ Method m, Object[] args ]

NcnonHeHune

Object result
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byte[] response ](—

Object result

A.MaHbrrH "OcobeHHOCTM pa3paboTKm BbICOKOHArpPy>KeHHOro cepsepa Ha Javax, Vronb 2012

https://www.youtube.com/watch?v=gIh0X-RkftY

Cepuranvmsauus



PocT ceTeBOro TpaguKka 1 Harpyskmu
Ha obopyaoBaHMe
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PocT ceTeBOro TpaguKka 1 Harpyskmu
Ha obopyaoBaHMe

[TOMMMO poCTa KOMMYHUKaUWW, MOABUIOCE CUCTEMB
nepepabaTbiBatoLme TeppabanTbl JAHHbIX:

M TpeboBanmcb KOMMNaKTHble GOpMaThl
XpaHeHUd 1 nepesayn JaHHbIX



PocT ceTeBOro TpaguKka 1 Harpyskmu
Ha obopyaoBaHme

CTaH,D,apTHaFI cepmnannsaunad co3jaBasiacb

B 90-x rogax c npmuesioM Ha MakKCMaJibHYHO
YHNBEPCA/IbHOCTb, 11 3TO CTano ee orpaHMN4YeHMNeEM
B HOBOM MMpe paCI'Ipe,CI,EJ'IéHHbIX cncrem.

TAXEsIble MeTaJaHHble K/1aCCoB (3aro/ioBKK,
LeCcKpunTopbl, MHGOPMaLUMs 0 6a30BbIX K/1accax)



Flame Graph ctaHgapTHOW
cepranmsaunmn

Data

« final String finalField
» String nonFinalField

reac

reac

reac

readUT

readUTF intern latestUserDefir reac
readTypef readUTF <init> latestUserDefir ref readU
ObjectStreamClass.readNonProxy | latestUserDefir ski readsStr
readClassDescriptor resolveClass initNonPrc ski readQObjec writeNon
ava.io.ObjectinputStream.readNonProxyDesc <init> writeObject writeClas
lava.io.Ob ectinputStream.readClassDesc —"eadSerialData | defaultWriteFielc writeNonF
java.io.ObjectinputStream.readOrdinaryObject <init> W
java.io.ObjectinputStream.readObject0 <init> writeOrdinaryObje
java.io.ObjectinputStream.readObject <init> j.i.ObjectOutputStream.writeObject0
B java.io.ObjectinputStream.readObject B java.io.ObjectinputStream. <init> 8j.i.0bjectOutputStream.writeObject @ <init>
SimpleBenchmark.deserialize SimpleBenchmark.serialize

SimpleBenchmark.main +3 calls



OrpaHmnyeHumda JSON Rest API

<[>

OBepxen Ha TekcToBbI popmart (JSON): Mepepaem
NINLWIHWeEe 6anThl (KNH4KM, KaBblukn, CKobkn). Yucno,
BpeMA nepeaem Kak CTPOKU

S

TaxkenosecHocTb HTTP/1.1: lNepenaya TeKCTOBbIX
3aroq10BKOB B Ka)kAoM 3anpoce (Host, User-Agent,
Accept, Connection, Cookie, Authorization, Content-
Type, Content-Length...)

®

Aoporoin napcuHr (CPU tax): goporoe
obpaTHOe NnpeobpasoBaHMe CTPOK B YMCAa.....

®

[Mnocknin popmat JSON: He ymeeT paboTaTb
C MHOXeCTBEHHbIMU CCbIIKAaMU N LKAaMWN
N3 KOPOOKM



OTBET Ha HOBblE TPeboBaHUS

nepByro nosioBuHy 2010 cTano

nosiBNieHMe MHOXeCTBa HOBbIX AU Ul e
6MbMOTEK Cepranmlaymnm 2008 Protobuf (v2) Google
2008 MessagePack Sadayuki Furuhashi
2009 BSON MongoDB
2009 Avro Hadoop
2009 Kryo Esoteric Software
2010 Jackson Smile FasterXML
2012 One-nio OaHoknaccHukmM (A. NMaHbrnH)
2012 FST Ruediger Moeller
2013 Cap'n Proto Kenton Varda (ex-Google)

2014 FlatBuffers Google



UTO XOTenocb MNOJIYH4NTb Ha BbIXOAE

bbicTpas KoMnakTHas

[logaep>xka 3BonroLnmn
MWHNMYM PYYHOU PaboThl cxeMbl (MpsmMasa n obpaTHas
COBMeCTUMOCTb)

A.MaHbrrH "OcobeHHOCTM pa3paboTKm BbICOKOHArpy>KeHHOro cepsepa Ha Java», Vronb 2012



PesynbtaT

BbICTPLIA $peMBOPK C KOMMNAKTHOWU cepuanmlaymen

ABTOMaATUYECKMUN BbIBOJA, CXEM MO KJ1accaM 1 X npeobpasoBaHMe

2 pe>krMa paboThbl: C 3aMncb CxeMbl 1 6e3 3anncy B BbIXOAHOW MOTOK

dyHOaMEHT Java-CepB1COB B KOMMNaHNM



O cepuannsauviv B obLuemM n
apxmuTeKType ppemnmMBOpKa



Cepunanmsauuns

[KopHeBOW 06BbEKT]

_ class Data
class Container

lpad 06bEKTOB <-> BHellHee ( ) - intField = 128
npeAcTaBneHve o -Mosel (Ref) e
- none2 (Ref) o
+ | (Ref)
a java. lang.String

"Hello"

HekoTopbii MeXaHWU3M YTeHUS
N 3anCcK nonemn

| . |

KommeHTapuia root nonel intField |none2 KOHTEHT

BbIxogHOW NOTOK  |FLAG_OBJ |Cxema |FLAG_OBJ |[Cxema |128 FLAG_STR |“Hello”




Cepurnanmnsauyms, LUKIbI )
N MHOXeCTBEHHble [KopHeBok obbexT]

¢-nonel (Ref) @
- none2 (R.ef) o—

v

java. lang.String
—> "Hello"
4 4 4
KommeHTapui root [O] nonel [1] nose2 CCbl/IKa

BbIX0O4HOW NOTOK FLAG_OBJ | Cxema | FLAG_STR | *“Hello” | FLAG_REF 1




HemHoOro o6 apxmrekTtype

java.io.ObjectInput java.io.ObjectOutput
4 N\ p

- intread() - write(byte[] data)
- read(byte[] data) - write(int value)
- Object readObject() - writeObject(Object o)
\ cee ) \ = eee )
A A

e Serializer<T>
« -
BEICNIEEY - void write(T obj, DataStream out)

e - T read(DataStream in)

SerializeStream DeserializeStream




HemHoOro o6 apxmrekTtype

MapSerializer

ListSerializer MethodSerializer

StringSerializer

_ GeneratedSerializer
EnumSerializer

IntegerSerializer n apyrume




HemHoOro o6 apxmrekTtype

DelegateGenerator
[eHepaTop K/1accoB

GeneratedSerializer I _!
l

l |

l

MagicAccessorImpl




MagicAccessorImpl

JavaDoc for MagicAccessorImpl:

All subclasses of this class are "magically" granted access by the VM
to otherwise inaccessible fields and methods of other classes.

+ Apyrve BO3MOXHOCTU



sun.reflect.MagicAccessorImpl

package myPackage;
public class MyClass {
private String data;

private void sayHello() {
println(data);

}
}



sun.reflect.MagicAccessorImpl

package myPackage; package sun.reflect;
import mypackage.MyClass;
public class MyClass {
public class ConfMagic extends MagicAccessorImpl {
private String data;
public void doSomeWork(MyClass myClass) {
private void sayHello() { myClass.data = "Hello Conf"; //PUT FIELD B 6aitTkoge
println(data); myClass.sayHello();

} }



Final nons

Bcé xopoLuo, HO 3areo3aka c final-HeimMy nonamu,
KOTOpble He MOXeM MHUNLMANN3MPOoBaTh C MOMOLLLIO
MagicAccessorImpl



sun.misc.Unsafe

Unsafe B JVM — 310 BHyTpeHHMI API,
npeLOoCTaBASAOLLNIA HA3KOYPOBHEBbLIE
onepauun: NnpsiMoe yrnpasseHmne namaTteto (off-
heap), aToMapHble UHCTPYKLWW, MaHUNYISALNA
C NOJIIMM KNACCOB M CO3jaHVe 06beKToB

B 06X0[, KOHCTPYKTOPOB.

|/|CI'IO]'Ib3yETCFI B TAKMX MPOEKTAX KakK:

Netty, Cassandra, Hazelcast,
Kafka, Hadoop...

Hebe3onaceH, MOXeT NpmnBecTur
K nageHunto JVM n He pekoMmeHayeTcs
AN 06bIYHOIO 1CMOb30BaHNSA.

\\




Unsafe

public class MyClass {
private final String data;

public MyClass(String data) {
this.data = data;

}

public void sayHello() {
println(data);

}



Unsafe

public class MyClass { public Unsafe getUnsafe() throws ... {
private final String data; Field field = Unsafe.class.getDeclaredField("theUnsafe");
field.setAccessible(true);

public MyClass(String data) { return (sun.misc.Unsafe) field.get(null);
this.data = data; }
}

public void sayHello() {
println(data);

}



Unsafe

public class MyClass { public Unsafe getUnsafe() throws ... {
private final String data; Field field = Unsafe.class.getDeclaredField("theUnsafe");
field.setAccessible(true);
public MyClass(String data) { ) return (sun.misc.Unsafe) field.get(null);

this.data = data;

}
. _ public MyClass doSomeWork(Class<MyClass> cls) throws .. {
public void sayHello() { MyClass data = (MyClass) unsafe.allocateInstance(cls);
println(data); s
} }



Unsafe

public class MyClass { public Unsafe getUnsafe() throws ... {
private final String data; Field field = Unsafe.class.getDeclaredField("theUnsafe");
field.setAccessible(true);
public MyClass(String data) { return (sun.misc.Unsafe) field.get(null);
this.data = data; b
}
public MyClass doSomeWork(Class<MyClass> cls) throws .. {
public void sayHello() { MyClass data = (MyClass) unsafe.allocateInstance(cls);
println(data); long fieldOffset =
} unsafe.objectFieldOffset (
} cls.getDeclaredField(“data”)

);



Unsafe

public class MyClass {

private final String data;

public MyClass(String data) {

}

public void sayHello() A

}

this.data = data;

println(data);

public Unsafe getUnsafe() throws ... {
Field field = Unsafe.class.getDeclaredField("theUnsafe");
field.setAccessible(true);
return (sun.misc.Unsafe) field.get(null);

}

public MyClass doSomeWork(Class<MyClass> cls) throws .. {

MyClass data = (MyClass) getUnsafe().allocateInstance(cls);
long fieldOffset =

unsafe.objectFieldOffset(

cls.getDeclaredField(“data”)

);
unsafe.putObject(data, fieldOffset, “New Value”);
return data;

}



YTo npurHec JDK 24+

MagicAccessorImpl v ero aHanoru

6binn yopaHbl B JDK 23-24

Takxke Unsafe nocteneHHo BbinuanBaeTcs n3 JDK.
Ha 3ameHy nayt VarHandles (JDK 9+) n Foreign Function
& Memory API (Java 22+)



VarHandles

HunskoyposHeBoe API g1 paboThl C nepeMeHHbIMU
(monamum KnaccoB, 3iIeMeHTaMn MacCMBOB...).

3 pokymeHTaumnmn:

A VarHandle is a dynamically strongly typed reference to a variable,
or to a parametrically-defined family of variables, including static
fields, non-static fields, array elements, or components of an off-heap
data structure. Access to such variables is supported under various
access modes, including plain read/write access, volatile read/write
access, and compare-and-set.



VarHandles

public class MyClass {

private String data;



VarHandles

VarHandle getVarHandle() throws Exception {
MethodHandles.Lookup lookup =

public class MyClass { MethodHandles.privateLookupIn (
_ | MyClass.class,
private String data; MethodHandles. lookup ()
);
return ...;

} }



VarHandles

VarHandle getVarHandle() throws Exception {
MethodHandles.Lookup lookup =

public class MyClass { MethodHandles.privateLookupIn(
_ | MyClass.class,
private String data; MethodHandles. lookup()

);

return lookup.findVarHandle(MyClass.class, “data”,
} String.class);



VarHandles

public static void main(String[] args) throws ... {
MyClass instance = new My(Class("Hello");

VarHandle varHandle = getVarHandle();
String value = (String) varHandle.get(instance);
System.out.println(value);

varHandle.set(instance, value + " Updated");
System.out.println((String) varHandle.get(instance));



VarHandles, nponssognTtenbHOCTL

final static VarHandle staticFinalHandle; JDK 21
static VarHandle staticHandle; Linux x86_64
final VarHandle instanceFinal; CPU i7-1185G7

VarHandle instance;

Benchmark Mode Cnt Score Error Units

VarHandleBenchmark.directFieldAccess thrpt 5 3617924 + 2448 ops/ms
VarHandleBenchmark.staticFinalHandle thrpt 5 3443090 + 11581 ops/ms
VarHandleBenchmark.staticHandle thrpt 5 417 151 +£49 809 ops/ms
VarHandleBenchmark.instanceFinalHandle thrpt 5 409420 + 1967 ops/ms
VarHandleBenchmark.instanceHandle thrpt 5 409084 + 971 ops/ms

Aenaem ctratnyeckmm final nonem, utobbl cpaboTanm ontTrmMmsaunn JVM

https://github.com/max-kammerer/jvm-benchmarks




JEP 416, Reimplement Core Reflection with
Method Handles

JDK 21
Linux x86_64

final static Field ... CPU 17-1185G7
static Field ...;
final Field ...; ops/ms Reflection, JDK17
Field ...;

directFieldAccess 3471 983

static final 594 156

static 531 546

(instance) final 479 901

(instance) 468 899

https://github.com/max-kammerer/jvm-benchmarks




JEP 416, Reimplement Core Reflection with
Method Handles

JDK 21
Linux x86_64
final static Field ... CPUI7-1185G7/
static Field ...;
final Field ...; ops/ms Reflection, JDK17 Reflection, JDK 21
Field ...;
directFieldAccess 3471 983 3455 030
static final 594 156 1652 825
static 531 546 346 108
(instance) final 479 901 338 279
(instance) 468 899 339 136

HeoXnAaHHbI NOBOPOT

https://github.com/max-kammerer/jvm-benchmarks



JEP 416, Reimplement Core Reflection with

Method Handles

final static Field ...;

JDK 21
Linux x86_64
CPU i7-1185G7

static Field ...;

final Field ...; ops/ms Reflection, |]DK17 Reflection, JDK 21 |VarHandles, JDK 21

Field ...;
directFieldAccess 3471 983 3455030 3528 086
static final 594 156 1652 825 3514334
static 531 546 346 108 410 862
(instance) final 479 901 338 279 422 750
(instance) 468 899 339 136 406 005

HeoXnAaHHbI NOBOPOT

https://github.com/max-kammerer/jvm-benchmarks




M3MeHeHWs B reHepupyeMbIX Knaccax

class TestData implements Serializable {
private String nonFinalField;
private final String finalField;

public final read(Lone/nio/serial/DataStream;)Ljava/lang/0Object;
ALOAD 1
INVOKEVIRTUAL one/nio/serial/DataStream.readObject ()Ljava/lang/Object;
CHECKCAST java/lang/String



M3MeHeHWs B reHepupyeMbIX Knaccax

class TestData implements Serializable {
private String nonFinalField;
private final String finalField;

public final read(Lone/nio/serial/DataStream;)Ljava/lang/0Object;
ALOAD 1
INVOKEVIRTUAL one/nio/serial/DataStream.readObject ()Ljava/lang/Object;
CHECKCAST java/lang/String

//cCTapbin BapuaHT C¢ MagicAccessorImpl
PUTFIELD TestData.nonFinalField : Ljava/lang/String;

// HoBbin Cc VarHandle

GETSTATIC sun/reflect/Delegate@ TestData.$nonFinalField : Ljava/lang/invoke/VarHandle;
-« //nepeynopsgoynBaemMm apryMeHTbl Ha CcTeke

INVOKEVIRTUAL java/lang/invoke/VarHandle.set (Ljava/lang/Object;Ljava/lang/String;)V



M3MeHeHWs B reHepupyeMbIX Knaccax

class TestData implements Serializable {
private String nonFinalField;
private final String finalField;

public final read(Lone/nio/serial/DataStream;)Ljava/lang/0Object;

// vHuumnanusauyma final no npexHeMmy paboTtaet c Unsafe
ALOAD 1

INVOKEVIRTUAL one/nio/serial/DataStream.readObject ()Ljava/lang/0Object;
CHECKCAST java/lang/String

LDC 16L //cmewenue final nons

INVOKESTATIC one/nio/util/Javalnternals.putObject (Ljava/lang/Object;Ljava/lang/Object;J)V
ARETURN



UTo
NOMEHA/0Ch

@) DelegateGenerator

\/

@) GenerationStrategy

~
J

+emitReadSerialField(...)
+emitWriteSerialField(...)
+emitReadObjectCall(...)
+emitWriteObjectCall(...)
+emitRecordConstructorCall(...)
+1_ npoyee...()

© Handles Strategy © MagicAccessorStrategy




beHUMapkn 6mbnmnoTekn



[lapuTeT CTaporo 1 HOBOro pPexmnma

One-nio 2.2
old vs new

Open]DK 21
Linux x86_64
Intel Ultra 5 235H

Bpema, MKC

MonHbIA UWKN: cepuann3auna + aecepruanusauns

BnbnvoTeka
—e— One-Nio new default
One-Nio new for persist
—e— One-Nio old default
—e— One-Nio old for persist

pne-h

“Dne-N

io old for persist

10 new for persist

-Nio new default
-Mio old default

PazMep OaHHbIX (sizeOfDto) B baliTax

https://github.com/max-kammerer/serializers-benchmark

T
10000



One-nio vs cTaHZapHaga Java

Open]DK 21
Linux x86_64
Intel Ultra 5 235H

Bpema, MKC

MoNHbIA LMKN: ceprannsauna + gecepmannzauns

randard

io old for persist

io old default

s BubnvoTeka g vas
—e— Java standard
One-Nio old default
—e— One-Nio old for persist
20+
‘_,.u-"'-f’..
a®
15 +
10 +
Bne-N
5 -
One-N
N
0 - T T T
oo 1000 10000

Pa3Mmep OaHHbIX (sizeOfDto) B baiTax



One-nio n gpyrve no beHumapky A. HepHoBa

«KakK Mbl Bpems, mc
YMPOCTUAN XN3Hb 0,050
BbICOKOHAarpy>KeHHbIM
cepBucam

c Platform V 0080
SessionsData»,
Anpenb 2023

Java standard
0,030

0,020

0,010

0,000 byte[].length 8 DTO,
100 1000 10 000 GaiTel
Lll/IKJ'I cepunanuiauuna + gecepuanniauuma



One-nio vs ProtoBuf

CpaBHMBaeM cnegyroLume CLieHapum:

One-nio: Domain object -> byte []

VS
Protobuf: Domain object -> proto -> byte []

Benchmark Mode Cnt Score Error Units
UserSerDeserJMH.oneNio_serialize thrpt 5 9020 +238 ops/ms
UserSerDeser]MH.proto_serialize thrpt 5 12822 £ 200 ops/ms
UserSerDeser]MH.oneNio_deserialize thrpt 5 20838 £ 395 ops/ms

UserSerDeser]MH.proto_deserialize thrpt 5 17441 + 381 ops/ms



OcobeHHOCTV cepmanmsaymnn

RecordoB B Java

B recordax paspaboTuunkiu

JDK nepeocmbicnnnm noaxon

K cepuanmsayinin, 3aKpbiB 3a04HO
Ablpbl, KOTOPbLIE MO NPUBOAUTL
K yassumocTtam (CVE).

Bcerga Bbi3biBaeTCS
KaHOHNYECKUM KOHCTPYKTOP
npu gecepuranmsaymmn

Unsafe nagaet npw nonbiTke
nocymTaTb opceT Nons
B record, rae Bce nons final:

UnsupportedOperationException:
can't get field offset on a record
class



OcobeHHOCTV cepmanmsaymnn
RecordoB B Java

Obj C: class Carrier(Data d) implements Serializable { }

Carrier

class Data implements Serializable {
Object obj;

}

// create an instance of both Data and Carrier, and a cycle
between them

. Data d1 = new Data();
Obj D: Carrier cl = new Carrier(dl);
Data dl.obj = c1;



OcobeHHOCTV cepmanmsaymnn
RecordoB B Java

Obj C: record Carrier(Data d) implements Serializable { }

Carrier

class Data implements Serializable {
Object obj;

}

// create an instance of both Data and Carrier, and a cycle
between them

. Data d1 = new Data();
Obj D: Carrier cl = new Carrier(dl);
Data dl.obj = c1;



[loTeps 06paTHON CCbIIKU NMpW
Aecepmnanmsaumnm

Obj C: record Carrier(Data d) implements Serializable { }

Carrier

. class Data implements Serializable {
Obj D: Object obj;
Data }



Records in Java
serialization Spec

1.13 Serialization of Records

...Like other serializable or externalizable objects, record objects
can function as the target of back references appearing
subsequently in the serialization stream. However, a cycle

in the graph where the record object is referred to, either
directly or transitively, by one of its components, is not
preserved.

The record components are deserialized prior to the invocation
of the record constructor, hence this limitation (see Section 1.14,
"Circular References" for additional information)...

I
537 g



https://docs.oracle.com/en/java/javase/25/docs/specs/serialization/serial-arch.html#serialization-of-records

[locTonTe, HO paHbLUe Xe paboTano
c MagicAccessorImpl. Kak?

NEW MyClass //co3aaHune nyctoro obbekTa

<3arpyska aprymeHToB> <:> new MyClass (arg1, arg2...)
//n BbI30OB KOHCTPYKTOpPAa

INVOKESPECIAL MyClass.<init>(cnncok Tunos aprymeHTos) V

B npocTeniiem cnyyae:

NEW java/lang/Object <:> new Object()
INVOKESPECIAL java/lang/Object.<init> () V



OCHOBHOE OT/INYNS PEXMMOB PaboThl

One-nio

* [lecepranunsauna pekopaoB
*  VHuumanmsauusa o6bLekToB
e JlocTyn K NonsM U Metojam

* JlononHUTeNbHbIE PACXoAbl
Ha NHWLUMaNN3aLmio

CTapbii pexum

* BoccraHaBnnBaeM NOAHLIN
rpad 3aBrcnMmocTen

e NEW + <init>

* Unsafe + MagicAccessorImpl

HoBbIV pexunm

* [loTepsi 06paTHbIX CCbIIOK
B LMKIAX Ha pekopAbl

 Unsafe.allocatelnstance()
 Unsafe + Var/MethodHandle

 Co3paHue Var/MethodHandle
npw 3arpyske knaccos (<clinit>)



UTO roToBAT rpaaywiue
penusbl JDK?



Caenaewm final pencrButenbHo final

JEP 471(JDK 23):
Deprecate the Memory-Access Methods in sun.misc.Unsafe for Removal

JEP 498 (JDK 24):
Warn upon Use of Memory-Access Methods in sun.misc.Unsafe

JEP 500 (JDK 26):
Prepare to Make Final Mean Final



YTO roTtoBAT rpaayLime pennsbl?
He Unsafe egHbIM NOMaeM CeMaHTUKY

class C { Field f = C.class.getDeclaredField("field");
f.setAccessible(true); // Oenaem mutable
final int field; C obj = new C();
System.out.println(obj.field); // 100
cO) f.set(obj, 200);
field = 100; System.out.println(obj.field); // 200
}

}



JEP 500: HoBbIV ¢nar --illegal-final-field-mutation

Pexunm (mode)

Pe3yn bTaT BbINOJIHEHINA

Peakuusa JVM

allow VCMeLLHo MyTaumm pa3BelleHbl (CTapoe
nosejeHue)
AedonT B JDK 26. OgHO

warn YcnewHo npeaynpexgeHve Ha KaX bV
MOZAY/b

debug VeneLlHo CoobuieHue + Stack Trace Ha
KaXXAyHo MorbITKY 3anmncu.
BbibpacbiBaeT

deny X Ownbka IllegalAccessException.
AedonT B 6yayuiem




Kak >xe éyaeT pa6boTaTthb
cepuannsayums Nnpv Hannunm
final-nonen B AaHHbLIX?



Pasrosopsbl 0 Cepranmnsauynm 2.0

Binary boundary

Marshalling design of H2 2025

B ."' I i Fo ! 1
[ el Sl H o IL*, e I Pormat | Unmarshal ]—‘I R Viktor Klang, Serialization 2.0: A Marshalling Update!
) s o = * https://www.youtube.com/watch?v=F89sNgG9dRY



https://www.youtube.com/watch?v=F89sNgG9dRY

Marshalling design of H2 2025

Class author decides representation Binary boundary Representation is validated at receiver

veand

Domain
Format

Domain
Format

Instance

Instance deconstruction Instance reconstruction

Formatting is pluggable and 10 is delegated

Viktor Klang, Serialization 2.0: A Marshalling Update!
https://www.youtube.com/watch?v=F89sNgG9dRY


https://www.youtube.com/watch?v=F89sNgG9dRY

MapLwanjiuvHr:
MHTerpauuns BHEeLWWHEWN CTPYKTYpPbI
B MoAeNnb NnporpaMmmMmupoBaHus

Marshalling:

bringing external structure into the

programming model




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

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

//record SchemaVl onucbiBaeT BHEWHIOW CTPYKTYpPY OaHHbIX 0bbekTa Point
public record SchemaVl(int x, int y) implements SchemaRecord<Point> {



public class Point {

//Record V1 onucbiBaeT BHEWHWKW CTPYKTYPY OaHHbIX obbekTa Point
public record SchemaVl(int x, int y) implements SchemaRecord<Point> {
public V1(Point p) {
this(p.x, p.y);

@Override
public Point unmarshal() {
return new Point(x, y);

// CxeMa pOonoSIHUTENbHO MoOXeT cebs perucTtpupoBaTb BO ¢penMMBOpKe M ObITb He nybnnyHom
// B TakKOM cNny4dae



The essence of Marshalling

Design choices

Centered around data
Low-to-no magic

Focus on external structure and
mapping to/from that

Use constructors and/or factories for
instance creation

No circularity or identity preservation
No "access busting”

Users choose the wire formats
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Benefits

& tma e llales s s ke sl




VIHTepec K HU3koypoBHeBbiM API 1
BHYTpPeHHeMy ycTpouctey JVM



Kak nonpoboBaTb HOBbLIV
SKCMepUMeHTa/IbHbIN pPeXxnm

* VIHpopmauus o pennse 2.2.0 1 pexxrmax Apyrmne nonesHble dnaru
PaboTbl BUGBNNOTEKMN:

¢ CaaMnunTb reHepupyemsble KaccChbl B Nanky:
-Done.nio.gen.dump=/path/to/dump/folder

* ocMoTpeTb Ha TeKCTOBOE NpeAcTaBAeHMEe

K/1laCCoOB B NNOrax/KOHCON:
-Done.nio.gen.debug.dump_generated_classes_
as_text=true

* [lopaep>xka paboTbl HOBOro pexmma
Ha JDK 9-25+:
-Done.nio.serial.gen.mode=method_handles




3aK/irnyeHune

* bonbLume cucteMbl — 3TO HABOP YCSTOBHOCTEU-KOMIPOMUCCOB:
BO3MOXXHOCTEWN U OrpaHNYeHnn

* CnctemMbl MEHAKTCA, CTaIKMBAsACb C HOBbIMU 3dlNMpoCaMn-Bbl30OBaAMMU,
CTaHOBACH MPU 5TOM 6o5ee CNIOXKHbIMM

* PoCT TpebyeT HOBbIX NOAXOA0B 1 NepebasaHCUPOBKN CUCTEMDI,
OrpaHMYeHUs CTAaHOBSATCA ONOPOW AJ1s C/leaAyLMX LLaroB



B kakoe orpaHunyeHuve ynepnacb
Balla cucrtema? O yem 310
orpaHu4yeHue AnAa sac?
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