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Uto 3a bubnumnoteka One Nio?

@ GitHub

Highload oB6MeH maHHbIMM https://github.com/odnoklassniki/one-nio

MEX Oy cepBepamm.

’ Java-cepuanmzaumga -
0OHa M3 OCHOBHbIX YacTeM.

(& SBER TECH
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Uto 3a bubnumnoteka One Nio?

@ GitHub

https://github.com/odnoklassniki/one-nio

« Highload obmeH paHHbIMK «  QDOpPKHYIM 1 pa3BMBaeM
MeXady cepBepamMu. d_l — | B CbepTexe.
2

D * cnonb3yem B CBOEM CepBice
Platform V SessionsData.

e Java-cepuanmzsaumsa —
0OOHa M3 OCHOBHbIX YacTeM.
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Yem kpyTa 6ubnunoteka One Nio?

OuyeHb bbicTpas OuyeHb rubkas

BbicTpee opyrux bubnmotek Java-cepranmsamm. He TpebyeT cxembl gaHHbIX B OTANYME OT:
» Google Protocol Buffers

* Apache Avro
» Apache Thrift
e etc.

1CnoNb3yTCea KNaccol:
»  MagicAccessorimpl
* Unsafe

VMeeT cepurannsosaTs nobdon Java Object.
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Yem kpyTa 6ubnunoteka One Nio?

| — | —

Java-cepuanmsaumsi: MakCMMyM CKOPOCTU Kak Mbl ynpoCTUIN XXU3Hb
6e3 WECTKOU CTPYKTYPbI JaHHbIX BbICOKOHArpy>XeHHbIM cepsBucaM. HacTb 1

EI'"'"HEI
o .-.-.-.?Ev'*'*
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OcHoBHaga puika bmbnmortekm One Nio

«UN3 Kopobku» ~ 50 OTANUHDbIX Cepnann3aTopoB a8 CTaHAAPTHbIX KNacCoB:

primitives, String, arrays, Collections, Maps, etc.

CkpbiBatoTca 3a abcTpakumei:

public abstract class Serializer<T> implements Externalizable {

public
public
public
public
public

abstract
abstract
abstract
abstract
abstract

void calcSize(T obj, CalcSizeStream css) throws IOException;

void write(T obj, DataStream out) throws IOException;

T read(DataStream in) throws IOException, ClassNotFoundException;
void skip(DataStream in) throws IOException, ClassNotFoundException;
void toJson(T obj, StringBuilder builder) throws IOException;
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OcHoBHaga puika bmbnmortekm One Nio

Ona kaxporo HeCTaHAApPTHOro Ksiacca reHepupyeTtca ero NTNYHbIU cepunann3aTtop.

public class GeneratedSerializer extends Serializer<Object> {
// BCce MeTogOpl reHepupywTca M3 6anTkoma yepes ASM framework
@0verride public void calcSize(T obj, CalcSizeStream css) throws IOException;
@Override public void write(T obj, DataStream out) throws IOException;
@Override public T read(DataStream in) throws IOException, ClassNotFoundException;
@verride public void skip(DataStream in) throws IOException, ClassNotFoundException;

@verride void toJson(T obj, StringBuilder builder) throws IOException;

BHyTpu ucnonbsyertca MagicAccessorimpl nnu Unsafe nepcoHanbHo pna knacca.
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OcHoBHaga puika bmbnmortekm One Nio

Ona kaxporo HeCTaHAAPTHOro Ks1aCCa reHepupyeTcsa ero NNYHbIN cepunann3aTtop.

class GeneratedSerializer .. { 3HaeT Bcé class CustomClass .. 1
// nna CustomClass _é public transient int fieldA;
O nonfx private String fieldB;

private final List<String> fieldC;
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OcHoBHaga puika bmbnmortekm One Nio

Ona kaxporo HeCTaHAAPTHOro Ks1aCCa reHepupyeTcsa ero NNYHbIN cepunann3aTtop.

class GeneratedSerializer .. { 3HaeT Bce class CustomClass .. {
// pna CustomClass __% public transient int fieldA;
O nonsx private String fieldB;

private final List<String> fieldC;
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OcHoBHaga puika bmbnmortekm One Nio

Ona kaxporo HeCTaHAAPTHOro Ks1aCCa reHepupyeTcsa ero NNYHbIN cepunann3aTtop.

class GeneratedSerializer .. { 3HaeT Bce class CustomClass .. {
// onsa CustomClass __» public transient int fieldA;
write() 6bicTpo uMTaeT nons O nonsax private String fieldB;
read() 6bicTpo BCTaBngeT nong private final List<String> fieldC;
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OcHoBHaga puika bmbnmortekm One Nio

Ona kaxporo HeCTaHAAPTHOro Ks1aCCa reHepupyeTcsa ero NNYHbIN cepunann3aTtop.

class GeneratedSerializer .. { 3HaeT Bce class CustomClass .. {
// pna CustomClass —é public transient int fieldA;
write() 6bicTpo uMTaeT nons O nonsax private String fieldB;
read() 6bicTpo BCTaBngeT nong private final List<String> fieldC;
——

VIHp.MBMp.yaanbu‘/'l noaxon ‘
— 310 KpYyTO!

| |
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[1naH

z 1. Yo 38 One Nio v noyemy 370 KPYTO

z 2. Mpo6neMa c KACTOMHBIMU METORAMM
Java-cepuanusauum

el «[NoBTopeHmne» B One Nio Norvkin cTaHaapTHOM
Java-cepuanuzaumm (Java 21+)

4. /1 4yTO CO CKOPOCTBLIO? Pa3roH cepuanvsaumm
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One Nio 1 KacToMHasa Java-cepuanmsaums

One Nio He paboTaeT c KaCTOMHbIMM MeToAaMu Java-cepuanusaumm:
private void writeObject(ObjectOutputStream out) throws IOException
private void readObject(0ObjectInputStream in) throws IOException, ClassNotFoundxception

private Object writeReplace() throws ObjectStreamException
private Object readResolve() throws ObjectStreamException

wew
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One Nio 1 KacToMHasa Java-cepuanmsaums

One Nio He paboTaeT c KaCTOMHbIMM MeToAaMu Java-cepuanusaumm:

private void writeObject(ObjectOutputStream out) throws IOException

private void readObject(0ObjectInputStream in) throws IOException, ClassNotFoundxception
private Object writeReplace() throws ObjectStreamException

private Object readResolve() throws ObjectStreamException

Ocobble MeToAbl, \

He uacTb uHTepdenca ]

- ——— - ——
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Knaccbl € KaCTOMHbIMU MeTOOaMU cepua/insaunm

| —

B paznnuHbix bubnmotekax,
Hanpumep, B Guava

ImmutablelList
ImmutableSet
ImmutableMap
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Knaccbl € KaCTOMHbIMU MeTOOaMU cepua/insaunm

| — | —

B pa3nuyHbix bubnmnortekax, B JDK Takux knaccos
Hanpumep, B Guava BCE bosbLue n bonblue
 ImmutablelList « Java 1+:

.« ImmutableSet InetAddress » InetSocketAddress

« Java 8+:

LI CEE Date Time API n3 naketa java.time.*

¢ Java 9+:
List.of(), Set.of() uMap.of()

° UT.A.
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KacToMHaa cepuanusaumna Ha npumepe List.of()

class ImmutableCollections .. {
class List12 .. {
private final E e0;
private final Object el;
private Object writeReplace() {
if (el == EMPTY)
return new CollSer(.., e0);
else
return new CollSer(.., e0, el);

241140



class ImmutableCollections .. {
class Listl12 .. {
private final E e0;
private final Object el;
private Object writeReplace() {
if (el == EMPTY)
return new CollSer(.., e0);
else
return new CollSer(.., e0@, el);

agenernpyercsa

(& SBER TECH

KacToMHaa cepuanusaumna Ha npumepe List.of()

class ImmutableCollections .. {
class CollSer .. {
private void writeObject(..) .. {
// 3anucb 6ainToB B MOTOK
}
private void readObject(..) .. {
// JyTeHune 6aToB M3 MOTOKA

}

private Object readResolve() .. {

// CollSer -> Listl12
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KacToMHaa cepuanusaumna Ha npumepe List.of()

class ImmutableCollections .. { class ImmutableCollections .. {
class Listl12 .. { class CollSer .. {
private final E e@; private void writeObject(..) .. {
private final Object el; penervpyetcs // 3anucb 6aNToB B MOTOK
private Object writeReplace() { Iy
if (el == EMPTY) private void readObject(..) .. {
return new CollSer(.., e0); // 4TeHue 6aNTOB M3 MNOTOKA
else }
return new CollSer(.., e0@, el); private Object readResolve() .. {
} = i // CollSer -> List12
One Nio npo BTONGV’ \ }
He 3HaeT _J "'
| I
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One Nio cepmnanunsaumsa Ha npumepe List.of()

Cnucok 13 1 anieMeHTa

class ImmutableCollections .. {
class Listl2 .. {
private final E e@;

private final Object el;

List12(E e@) {
this.e® = e0;
this.el = ImmutableCollections.EMPTY;
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One Nio cepmnanunsaumsa Ha npumepe List.of()

Cnucok 13 1 anieMeHTa

class ImmutableCollections .. { class OneNioUtils {
class List12 .. { public byte[] serialize(Object obj) {
private final E e0; E’ // 3anucb noneii e® n el B MOTOK
private final Object el; s

public Object deserialize(byte[] bytes){
List12(E e0) {

this.ed
this.el

// uTeHne nonenm e® m el u3 noToka

e@; +
ImmutableCollections.EMPTY; 1
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One Nio cepmnanunsaumsa Ha npumepe List.of()

Cnucok 13 1 anieMeHTa

class ImmutableCollections .. { class OneNioUtils {
class List12 .. { public byte[] serialize(Object obj) {
private final E e0; ﬁ // 3anucb nonenn e® m el B NOTOK
private final Object el; }

public Object deserialize(byte[] bytes){
List12(E e0) { // uTeHne nonem e® m el M3 noToka

this.el el; }
ImmutableCollections.EMPTY; 1 (r
el = new Object();

this.el

// a He EMPTY!

. @ J
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One Nio cepmnanunsaumsa Ha npumepe List.of()

Cnucok 13 1 anieMeHTa

List<SomeClass> listl = List.of(element); class OneNioUtils {

byte[] bytes = OneNioUtils.serialize(list); public byte[] serialize(Object obj) {

List<SomeClass> list2 = h // 3anucb nonen e® u el B MOTOK
OneNioUtils.deserialize(bytes); }

list2.size() == 2! public Object deserialize(byte[] bytes){

1list2.get(1).getClass() == Object.class // uTeHne noneii e® n el U3 noToka

} N
; (riel = new Object();

// a He EMPTY!

P &
- é J
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One Nio cepmnanunsaumsa Ha npumepe List.of()

Cnucok 13 1 anieMeHTa

List<SomeClass> listl = List.of(element); class OneNioUtils {
byte[] bytes = OneNioUtils.serialize(list); public byte[] serialize(Object obj) {
List<SomeClass> list2 = h // 3anucb nonein e® um el B NOTOK
OneNioUtils.deserialize(bytes); }
list2.size() == 2! public Object deserialize(byte[] bytes){
1list2.get(1).getClass() == Object.class // uTeHne noneii e® n el U3 noToka
| }- /\
= l‘ ; (el = new Object();
Owunbku nocne // a ne EMPTY!
p,ecepmanmsaLl.MVl-J
L= &
\_ W,

31/140



(& SBER TECH

HeyTelwmnTenbHble BbIBOAbI

—— —

Puckun undefined behaviour

Henb3sa cepmnann3oBbiBaThb
npu cepuanmsauum One Nio

obbeKT No ero nonsm

Ecnu knacc ncnonb3yeT KaCTOMHYHO KaykObl TAKOM Crydan yHUKaneH

NOrvKy Java-cepranmsaumn.

w@w’
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HeyTeLu NTeJibHbl€ BbiBOOblI

—

Henb3sa cepmnann3oBbiBaThb
0ObeKT Mo ero nonam

Pucku undefined behaviour
npu cepuanmsauum One Nio

(& SBER TECH

Ecnu Knacc MCnonb3yeT KAaCcTOMHYIO
NOrvKy Java-cepranmsaumn.

wew

KayKObl TAKOM Cydal YHUKaneH.

e
JE——d i

Hapo uto-TO

c aTUM penaTb! ]

=

—— T ——
e
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Java-cepuanuzauum (Java 21+)

4. /1 4yTO CO CKOPOCTBLIO? Pa3roH cepuanvsaumm
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C yero Mbl Havanu

C oueBupgHoOro:

public class CustomizedSerializer extends one.nio.serial.Serializer<Object> {
@Override public void calcSize(T obj, CalcSizeStream css) throws IOException;
@Override public void write(T obj, DataStream out) throws IOException;
@Override public T read(DataStream in) throws IOException, ClassNotFoundException;
@Override public void skip(DataStream in) throws IOException, ClassNotFoundException;
@0verride void toJson(T obj, StringBuilder builder) throws IOException;
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C yero Mbl Havanu

C oueBupgHoOro:

public class CustomizedSerializer extends one.nio.serial.Serializer<Object> {
@Override public void calcSize(T obj, CalcSizeStream css) throws IOException;
@Override public void write(T obj, DataStream out) throws IOException;
@Override public T read(DataStream in) throws IOException, ClassNotFoundException;
@Override public void skip(DataStream in) throws IOException, ClassNotFoundException;
@0verride void toJson(T obj, StringBuilder builder) throws IOException;

NcnonbasyeTtca, Korga B Kjflacce ecTb
writeObject(), readObject(), writeReplace() nnu readResolve().
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UTo coenanuv B nepByto oyepenb

Peanunzosanu ObjectOutputStream n ObjectinputStream c One Nio «nop, KanoTom».

private void writeObject(0ObjectOutputStream out) throws IOException
private void readObject(ObjectInputStream in) throws IOException, ClassNotFoundxception
private Object writeReplace() throws ObjectStreamException

private Object readResolve() throws ObjectStreamException

38/140
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UTo coenanuv B nepByto oyepenb

class DataObjectOutputStream .. { class DataObjectInputStream .. {

@verride public void writeBoolean(boolean Vv)..{ @verride public boolean readBoolean()..{
oneNioStream.writeBoolean(v); return oneNioStream.readBoolean();

+ ¥

@Override public void writeByte(int v)..{ @verride public byte readByte()..{
oneNioStream.writeByte(v); return oneNioStream.readByte();

+ ¥

@Override public void writeShort(int v)..{ @Override public short readShort()..{
oneNioStream.writeShort(v); return oneNioStream.readShort();

+ ¥

@0verride public void defaultWriteObject()..{ @verride public void defaultReadObject()..{
/] 2?2 /] ???
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Marusa default(Write|Read)Object()

class ImmutableCollections .. {
class CollSer .. { // Bo3BpawaeTtcd m3 Listl2.writeReplace()
private final int tag;
private transient Object[] array;

private void writeObject(ObjectOutputStream stream) throws IOException {
stream.defaultWriteObject();
stream.writeInt(array.length);
for (int i = 0; i < array.length; i++)
stream.writeObject(array[il);

by

private void readObject(ObjectInputStream stream) throws IOException, ClassNotFoundException {
stream.defaultReadObject();
int len = stream.readInt(); Object[] a = new Object[len];
for (int 1 = 0; 1 < len; i++)
al[i] = stream.readObject();
array = a;

}.
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Marusa default(Write|Read)Object()

class ImmutableCollections .. {
class CollSer .. { // Bo3BpawaeTtcd m3 Listl2.writeReplace()
private final int tag;
private transient Object[] array;

private void writeObject(ObjectOutputStream stream) throws IOException {
stream.defaultWriteObject();
stream.writeInt(array.length);
for (int i = 0; i < array.length; i++)
stream.writeObject(array[il);

by

private void readObject(ObjectInputStream stream) throws IOException, ClassNotFoundException {
stream.defaultReadObject();
int len = stream.readInt(); Object[] a = new Object[len];
for (int 1 = 0; 1 < len; i++)
al[i] = stream.readObject();
array = a;

}.
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Marusa default(Write|Read)Object()

class ImmutableCollections .. {
class CollSer .. { // Bo3sBpawaeTtcd m3 Listl2.writeReplace()
private final int tag;
private transient Object[] array;

private void writeObject(ObjectOutputStream stream) throws IOException {
stream.defaultWriteObject(); // B stream nonapaeTt none tag! zfgé“
stream.writeInt(array.length); o
for (int i = @; i < array.length; i++) ")}\
stream.writeObject(array[il); UR

by

private void readObject(ObjectInputStream stream) throws IOException, ClassNotFoundException {

stream.defaultReadObject();
int len = stream.readInt(); Object[] a = new Object[len];
for (int 1 = 0; 1 < len; i++)
al[i] = stream.readObject();
array = a;

}.

(& SBER TECH
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Marusa default(Write|Read)Object()

class ImmutableCollections .. {
class CollSer .. { // Bo3sBpawaeTtcd m3 Listl2.writeReplace()
private final int tag;
private transient Object[] array;

private void writeObject(ObjectOutputStream stream) throws IOException {
stream.defaultWriteObject(); // B stream nonapgaeTt none tag!
stream.writeInt(array.length);
for (int i = 0; i < array.length; i++)
stream.writeObject(array[il);

by

private void readObject(ObjectInputStream stream) throws IOException, ClassNotFoundException {
stream.defaultReadObject(); // w3 stream-a BoccTaHaBnueaeTcs none tag! .

x x ¥
e x

int len = stream.readInt(); Object[] a = new Object[len];
for (int 1 = 0; 1 < len; i++)

ali] = stream.readObject();
array = a;

}.
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Marusa default(Write|Read)Object()

class ImmutableCollections .. {
class CollSer .. { // Bo3sBpawaeTtcd m3 Listl2.writeReplace()
private final int tag;
private transient Object[] array;

private void writeObject(ObjectOutputStream stream) throws IOException {
stream.defaultWriteObject(); // B stream nonapaeTt none tag! :fSL'
stream.writeInt(array.length); o
for (int i = 0; i < array.length; i++) "}}\
stream.writeObject(array[il); R

by

private void readObject(ObjectInputStream stream) throws IOException, ClassNotFoundException {
stream.defaultReadObject(); // w3 stream-a BoccTaHaBnueaeTcs none tag! .
int len = stream.readInt(); Object[] a = new Object[len]; S
for (int i = 0; i < len; i++) “h
al[i] = stream.readObject(); VoA,
array = a;
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[NoBTOpeHune default-marunun. Lar nepBbin

| — | —

Hy>kHa Takasa ke field-by-field GeneratedSerializer?
cepuannsaums
MpuyeM transient-nong oHa TPOraTh He OOMKHA. CepuannayeT rno noasMm, yumTbliBaeT transient.
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[NoBTOpeHune default-marunun. Lar nepBbin

| — | —

Hy»xHa Takas e field-by-field GeneratedSerializer?
cepuanusaums
MpuyeM transient-nong oHa TPOraTh He OOMKHA. CepuannayeT rno noasMm, yumTbliBaeT transient.

—— —
——

MoponpeT ans
defaultWriteObject() v
defaultReadObject() ]

—l b
P =

—
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[NoBTOpeHue default-marmnmn. HoaHc

e

GeneratedSerializer cam BbizbiBaeT writeObject() n readObject()

List<SomeClass> listl = List.of(element);
byte[] bytes = OneNioUtils.serialize(list);

// class CollSer
private void writeObject(ObjectOutputStream stream) throws IOException {
stream.defaultWriteObject();

// class DataObjectOutputStream
@0verride public void defaultWriteObject() throws IOException {
generatedSerializer.write(collSer, oneNioStream);

Pekypcus! // class CollSer
private void writeObject(ObjectOutputStream stream) throws IOException {
stream.defaultWriteObject();
stream.writeInt(array.length); // Exception!
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[NoBTOpeHue default-marnm. HannnbHUk

public class GeneratedSerializer extends one.nio.serial.Serializer<Object> {

GeneratedSerializer(Class<?> cls,
Boolean skipWriteObject, Boolean skipReadObject) {

}

@override public void write(T obj, DataStream out) throws IOException {
// ecnn skipWriteObject, To writeObject() He Bbi3bIBaeTCH

}

@Override public T read(DataStream in) throws IOException, ClassNotFoundException {
// ecnun skipReadObject, To readObject() He Bbi3biBaeTcH
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[NoBTOpeHue default-marnmn. Ectb MHCTpYyMeHT

public class CustomizedSerializer extends one.nio.serial.Serializer<Object> {
[ *%
* For handle ObjectInputStream.defaultReadObject()
* and ObjectOutputStream.defaultWriteObject()
*/

private GeneratedSerializer defaultSerializer;

public CustomizedSerializer(Class<?> cls, ...) {

this.defaultSerializer = new GeneratedSerializer(cls, true, true);

50/140



[NoBTOpeHue default-marunun. LLar sTopoun

public class CustomizedSerializer extends one.nio.serial.Serializer<Object> {

X

@verride public void write(T obj, DataStream out) throws IOException {
ObjectOutputStream outStream = new DataObjectOutputStream(out, Tl

x
L S
" *

() -> defaultSerializer.write(obj, out)); // defaultWriteObject »

customMethods.writeObject.invoke(obj, outStream); D(\V

}

* .

(& SBER TECH
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[NoBTOpeHue default-marunun. LLar sTopoun

public class CustomizedSerializer extends one.nio.serial.Serializer<Object> {

@verride public T read(DataStream in) throws IOException, ClassNotFoundException {
T result = /% co3pgaHue nycToro obbekTa */;
ObjectInputStream inStream = new DataObjectInputStPeam(in result.getClass(),
() -> { // defaultReadObject
Object obj = defaultSerializer.read(in); ‘
// KonupoBaHue obj B result Ay
);
customMethods.readObject.invoke(result, inStream);
return result;
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[NoBTOpeHue default-marunun. LLar sTopoun

public class CustomizedSerializer extends one.nio.serial.Serializer<Object> {

@verride public void write(T obj, DataStream out) throws IOException {
// Bbi3oBbl customMethods.writeReplace.invoke(obj)
// Kak B cTaHpapTHoW Java-cepuanusauuu

by

@verride public T read(DataStream in) throws IOException, ClassNotFoundException {
// Bbi3oBbl customMethods.readResolve.invoke(result)
// Kak B cTaHpapTHOW Java-cepuanusauuu

}
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[NoBTOpeHue default-marunun. LLar sTopoun

public class CustomizedSerializer extends one.nio.serial.Serializer<Object> {

@Override public void write(T obj, DataStream out) throws IOException {
// Bbizosbl customMethods.writeReplace.invoke(obj)
// Kak B cTaHpapTHoW Java-cepuanusauuu

}

@Override public T read(DataStream in) throws IOException, ClassNotFoundException {
// Bbi3oBbl customMethods.readResolve.invoke(result)
// Kak B cTaHpapTHon Java-cepuanusauuu

}

' CraHpapTHana Java-cepmnanusaumsa Toxe
yepes pednekcuio Bbi3biIBa€T KACTOMHble MeToabl
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[NoBTOPUNM CTaHOAPTHYIO Java-cepuanmzaLmio

| —

3apgaya 3aBeplueHa?

Hobasunn B One Nio CustomizedSerializer, KoTopbIM Kak
HaLO BbI3bIB3ET

writeObject(), readObject(), writeReplace()
1 readResolve().
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[NoBTOPUNM CTaHOAPTHYIO Java-cepuanmzaLmio

3apaya 3aBeplueHa? Het (bbino 6bl cnvLkoM nNpocTo)
Hobasunn B One Nio CustomizedSerializer, KoTopbIM Kak Hawam uenein pag HoaHcos!

HaOo Bbl3blBaET He nepeknoyanTecs.
writeObject(), readObject(), writeReplace()
n readResolve(). 4 ew; ‘
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[TnaH

Z 1. Yro 33 One Nio 1 noyemy 370 KpyTO

Z 2. [Mpobrema ¢ KACTOMHbBIMM METOAAMM
Java-cepuanmiaumm

z 3. «lMosTopeHue» B One Nio NOrvki CTaHOaPTHO
Java-cepuanuzaumm (Java 21+)

3.1. Kak peanunzosanu defaultWriteObject()
n defaultReadObject()?

z 3.2. Kak obecneunnu pecepmanusaumio
3aLUMKNEHHbIX CTPYKTYP BaHHbIX?

3.3. Kak obownu orpaHuyerms JPMS?

4. /1470 co CKOPOCTbO? PasroH cepranmsaumm
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[TpuMep 3aUMKNIEeHHON CTPYKTYPbl AAHHbIX

UML pnarpamMMa o6beKTOB:

MeaH : Employee MporpaMMHUCcTEI : Team
name = KBaH s5ize = 5

patronymic = MiBaHOBKY participants = [AHOpeW, Cepren, .., MBaH]
surname = MBaHOE
team = MporpamMmMMHCTE
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[TpuMep 3aUMKNIEeHHON CTPYKTYPbl AAHHbIX

UML pnarpamMMa o6beKTOB:

MeaH : Employee MporpaMMHUCcTEI : Team
name = KBaH s5ize = 5

patronymic = MiBaHOBKY participants = [AHOpeW, Cepren, .., MBaH]
surname = MBaHOE
team = MporpamMmMMHCTE

{
Tak u BOMKHO ocTaTbCA \
nocne pecepuanusaumu ]

‘ e —umemE =
_ — e ——
o
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[TpuMep 3aUMKNIEeHHON CTPYKTYPbl AAHHbIX

UML pnarpamMMa o6beKTOB:

MeaH : Employee MporpaMMHUCcTEI : Team

name = MeaH siZze = 5
patronymic = MBaHOBKWY participants = [AHOpen, Cepren, .

surname = FMIBaHOB
feam = NporpaMMHCTh

BEaH : Employee

«KJTOH»!

surname = KMeaHO®

team = MporpaMmmMM1cTE
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One Nio opyXuUT € 3aLUUKIEHHbIMU CTPYKTYPaMu

Ho HaknapbiBaeTca orpaHnyeHue gnqa cepmnain3aTopos.

public class AnySerializer extends one.nio.serial.Serializer<Object> {

@Override public T read(DataStream in) throws IOException, ClassNotFoundException {
T result = /% co3paHue nycToro obbekTa */;
in.register(result); // perucTpaums obbekTa B MOTOKE Aecepuannsauum
// JTeHune paHHbLIX M3 MNoToKa "in" BHYTpb o6bekTa "result"
return result;

61/140



(& SBER TECH

One Nio opyXuUT € 3aLUUKIEHHbIMU CTPYKTYPaMu

Ho HaknapbiBaeTca orpaHnyeHue gnga cepunain3atToposB.

public class AnySerializer extends one.nio.serial.Serializer<Object> {

@Override public T read(DataStream in) throws IOException, ClassNotFoundException {
T result = /* co3pgaHue nycTtoro ob6bekTa */;
in.register(result); // peructpauus o6beKkTa B MOTOKe Aecepuannsauun

// 4TeHue pOaHHbIX M3 noToka "in" BHYTpb o06beKkTa "result"
return result;
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One Nio opyXuUT € 3aLUUKIEHHbIMU CTPYKTYPaMu

Ho HaknapbiBaeTca orpaHnyeHue gnga cepunain3atToposB.

public class AnySerializer extends one.nio.serial.Serializer<Object> {

Bmectoread(), @override public T read(DataStream in) throws IOException, ClassNotFoundException {
4TOBbI 3aLMKANTD

CTPYKTYPY T result = /* cospaHne nycToro obbekTa */;
in.register(result); // perunctpauus o6beKTa B MOTOKE Aecepuannsauum
// uyTeHme paHHbLIX M3 MoToKa "in" BHYTpb 06beKkTa "result"!
return result;
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One Nio opyXuUT € 3aLUUKIEHHbIMU CTPYKTYPaMu

Ho HaknapbiBaeTca orpaHnyeHue gnga cepunain3atToposB.

public class AnySerializer extends one.nio.serial.Serializer<Object> {

BMectoread(), @override public T read(DataStream in) throws IOException, ClassNotFoundException {
4TOBbI 3aLMKANTD

CTPYKTYPY T result = /* cospaHne nycToro obbekTa */;
in.register(result); // perunctpauus o6beKTa B MOTOKE Aecepuannsauum
// uyTeHme paHHbLIX M3 MoToKa "in" BHYTpb 06beKkTa "result"!
return result;

K uemy 3T10 BCe?

64 /140



(& SBER TECH

[MpobnemMa ¢ 3aUMKNEHHbIMU CTPYKTYPaMU

') ’
public class CustomizedSerializer extends one.nio.serial.Serializer<Object> { @

@verride public T read(DataStream in) throws IOException, ClassNotFoundException {
T result = ...;
in.register(result);
if (ectb writeReplace()) {
T realResult = // readResolve() nocne readObject()
// W Kak Tenepb AaHHble U3 realResult 3acyHyTb BHYTpb result?
} else
// JuTeHune paHHbIX BbI3OBOM result.readObject()
return result;
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[MpobnemMa ¢ 3aUMKNEHHbIMU CTPYKTYPaMU

public class CustomizedSerializer extends one.nio.serial.Serializer<Object> {

@verride public T read(DataStream in) throws IOException, ClassNotFoundException {
T result = ...;
in.register(result);
if (ectb writeReplace()) {
T realResult = // readResolve() nocne readObject()
// W Kak Tenepb paHHble M3 realResult 3acyHyTb BHYTpPb result?
} else
// JuTeHune paHHbIX BbI3OBOM result.readObject()
return result;

}

BoTt 661 memcpy,
Kak B C/C++...
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Kak bbICTpo KonnpoBaTb Java-obbeKTbl?

package sun.misc;
public final class Unsafe {
public void copyMemory(Object srcBase, long srcOffset,

Object destBase, long destOffset,
long bytes) {
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Kak bbICTpo KonnpoBaTb Java-obbeKTbl?

package sun.misc;
public final class Unsafe {
public void copyMemory(Object srcBase, long srcOffset,

Object destBase, long destOffset,
long bytes) {

aboTaeT TO/IbKO
P L

w ||
c byte[]
Y = "’\
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Kak npuLnocb KonupoBaTb Java-obbeKThi

| —

Mo nonam re-recamM

* Ho HW Kakow pednexcmm

e Henbag «nogctasnatse» One Nio
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Kak npuLnocb KonupoBaTb Java-obbeKThi

| —

[lo nonam Ae-rAecam

e Ho HW KakoM pednekcnm

« Henbag «nogctasnate» One Nio

| —

[Npuwnocb 3aMopoUnTbLCA

« [lonpodunmposaTb
« [loroHaTtb benchmarks
° W MH. Op.

« [lony4mncsd no4YTi «MrHOBEHHbINY KOMMPOBLLMK
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BbicTpoe KonnpoBaHue nonen. Yactb 1

void copyObjectField(Object src, Object dst, Field field, Long fieldOffset) {
Class<?> fieldCls = field.getType();
Long fieldOffset = unsafe.objectFieldOffset(field);
if (fieldCls == int.class)
unsafe.putInt(dst, fieldOffset, unsafe.getInt(src, fieldOffset));
else if (fieldCls == long.class)
unsafe.putLong(dst, fieldOffset, unsafe.getLong(src, fieldOffset));
else
unsafe.putObject(dst, fieldOffset, unsafe.getObject(src, fieldOffset));

—— S—

PabotaeT paxe c private
u final nonamu!

]
ar——

_ __—_..___.
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BbicTpoe KonupoBaHMe nosen. Yactb 2

Map<Class<?>, Pair<Field, Long>[]> classFieldsMap = new ConcurrentHashMap<>();
void copyObjectByFields(Class<?> srcClass, BiConsumer<Field, Long> unsafeCopyField) {
Pair<Field, Long>[] allFields = classFieldsMap.get(srcClass);
if (allFields != null) {
for (Pair<Field, Long> fieldAndOffset : allFields)
unsafeCopyField.accept(fieldAndOffset.left, fieldAndOffset.right);
} else {
for (Class<?> cls = srcClass; cls != Object.class; cls = cls.getSuperclass()) {
Field[] fields = cls.getDeclaredFields();
for (Field field : fields)
// konupoBaHue nona 4yepes unsafeCopyField u kawmpoBaHue B classFieldsMap
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BbicTpoe KonupoBaHMe nosen. Yactb 2

Map<Class<?>, Pair<Field, Long>[]> classFieldsMap = new ConcurrentHashMap<>();
void copyObjectByFields(Class<?> srcClass, BiConsumer<Field, Long> unsafeCopyField) {
Pair<Field, Long>[] allFields = classFieldsMap.get(srcClass); 1
if (allFields != null) {
for (Pair<Field, Long> fieldAndOffset : allFields)
unsafeCopyField.accept(fieldAndOffset.left, fieldAndOffset.right);
} else {
for (Class<?> cls = srcClass; cls != Object.class; cls = cls.getSuperclass()) {
Field[] fields = cls.getDeclaredFields();
for (Field field : fields)
// konupoBaHue nona 4yepe3 unsafeCopyField m k3wupoBaHue B classFieldsMap
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BbicTpoe KonupoBaHMe nosen. Yactb 2

Map<Class<?>, Pair<Field, Long>[]> classFieldsMap = new ConcurrentHashMap<>();
void copyObjectByFields(Class<?> srcClass, BiConsumer<Field, Long> unsafeCopyField) {
Pair<Field, Long>[] allFields = classFieldsMap.get(srcClass); 1
if (allFields != null) {
for (Pair<Field, Long> fieldAndOffset : allFields)
unsafeCopyField.accept(fieldAndOffset.left, fieldAndOffset.right); 2
} else {
for (Class<?> cls = srcClass; cls != Object.class; cls = cls.getSuperclass()) {
Field[] fields = cls.getDeclaredFields();
for (Field field : fields)
// konupoBaHue nona 4yepe3 unsafeCopyField m k3wupoBaHue B classFieldsMap
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HeT npobnembl ¢ 3aUMKNEHHBIMU CTPYKTYpPaMu

public class CustomizedSerializer extends one.nio.serial.Serializer<Object> {

@verride public T read(DataStream in) throws IOException, ClassNotFoundException {
T result = ...;
in.register(result);
if (ectb writeReplace()) {
T realResult = // readResolve() nocne readg@bject()
copyObjectByFields(realResult, result); é
} else
// JuTeHune paHHbIX BbI3OBOM result.readObject()
return result;

}
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Pewunnu npobnemMy ¢ 3aUMKIEHHbIMU CTRYKTYPaMU

| —

3apgaya 3aBeplueHa?

CnpaBunucb ¢ orpadmyeHmem One Nio

Ha anropuTt™M gecepnanmsan. g
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Pewunnu npobnemMy ¢ 3aUMKIEHHbIMU CTRYKTYPaMU

3apaya 3aBeplueHa? Bce ewe HeT

CnpaBunuce ¢ orpaHideHnem One Nio [NMpunereno, oTkyoa He waanu!

Ha anropuTt™M gecepuanmsain. ’
iiii"‘i!!!!ii"ii’)
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Z 1. Yro 33 One Nio 1 noyemy 370 KpyTO

Z 2. [Mpobrema ¢ KACTOMHbBIMM METOAAMM
Java-cepuanmiaumm

z 3. «lMosTopeHue» B One Nio NOrvki CTaHOaPTHO
Java-cepuanuzaumm (Java 21+)

3.1. Kak peanunzosanu defaultWriteObject()
n defaultReadObject()?

z 3.2. Kak obecneyunnm gecepuanisaumio
3aLMKIEHHbBIX CTPYKTYP OaHHbIX?

z 3.3. Kak o6ownu orpaHnueHuns JPMS?

4. /1470 co CKOPOCTbO? PasroH cepranmsaumm
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JPMS cTana ectye

XecTue npoBepkn Npu
pednekcMBHOM gocTyne

e K private-mMetogam

s K MEeTodaM K/acCoB 13 Opyroro
mMonoyna (oaxke k public)

(& SBER TECH
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JPMS cTana ectye

XecTtue npoBepKu npu
pednekCMBHOM OOCTYME

K private-metodam

K METOOaM K/acCoB U3 APYroro
mMooyng (oaxke K public)

UTo Takoe JPMS?

* Java Platform Module System
noaswnach B Java 9.

* Mopnynb - 3T0 Habop NMaKeToB
C MCXoOHWKamM (jar).

* B geckpunTope ykazaHo,
KakMM MOOyNsaM B Kakume
MaKeTbl ECTb AOCTYM.

(& SBER TECH
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JPMS cTana ectye

XecTue npoBepKu npu
pednekCMBHOM OOCTYME

K private-metodam

K METOJaM KJ/1acCoB 13 OpYroro
mMooyna (gaxke k public)

YUTo Takoe JPMS?

» Java Platform Module System
nosiBunacs B Java 9.

» Mopynb - 3T0 Habop NMaKeToB
C MCXOoOHMKamM (jar).

* B geckpuntope ykasaHo,
KakMM MOOYNSM B Kakue
MaKeTbl ECTb AOCTYM.

(& SBER TECH

A Mbl TO TYT Nnpnyem?

* VYV One Nio HeT gocTyna Ko BCeM
MOLYNSM.

«  CustomizedSerializer
pedIeKCMBHO BbI3biBaAET
writeObject(), readObject(),
writeReplace() n readResolve().

* OHM He BXOOAT HM B OOMH
interface — 6e3 pednexkcmn HIKaK.

wew
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JPMS npoTtuB pednekcum ¢ gpyrmuMmm Moaynamm

Kak xopowo 6bi510 paHblLue:
Method method = ImmutableCollections.List12.class.getDeclaredMethod("writeReplace");

method.setAccessible(true);

method.invoke(obj);
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JPMS npoTtuB pednekcum ¢ gpyrmuMmm Moaynamm

Kak xopouo 6bi510 paHblLue:

Method method = ImmutableCollections.List12.class.getDeclaredMethod("writeReplace");
method.setAccessible(true);
method.invoke(obj);

A cenyac He OYeHb:

java.lang.reflect.InaccessibleObjectException: Unable to make private java.lang.0Object
java.util.ImmutableCollections$List12.writeReplace() accessible: module java.base does not "opens java.util”
to unnamed module @6e4784bc

at java.base/java.lang.reflect.AccessibleObject.throwInaccessibleObjectException(AccessibleObject.java:391)
at java.base/java.lang.reflect.AccessibleObject.checkCanSetAccessible(AccessibleObject.java:367)

at java.base/java.lang.reflect.AccessibleObject.checkCanSetAccessible(AccessibleObject.java:315)

at java.base/java.lang.reflect.Method.checkCanSetAccessible(Method.java:203)

at java.base/java.lang.reflect.Method.setAccessible(Method.java:197)
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3arngaHynm «nog KanoT»

package java.lang.reflect;

public final class Method extends Executable {
@CallerSensitive
public void setAccessible(boolean flag) A{
AccessibleObject.checkPermission();
if (flag) checkCanSetAccessible(Reflection.getCallerClass());// Exception oTcwga...
setAccessible®(flag); // ... ecnu Tbl He BHyTpu ‘“java.base”

}
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3arngaHynm «nog KanoT»

package java.lang.reflect;

public final class Method extends Executable {
@CallerSensitive
public void setAccessible(boolean flag) {
AccessibleObject.checkPermission();
if (flag) checkCanSetAccessible(Reflection.getCallerClass());// Exception oTcwga...
setAccessible@(flag); // ... ecnu Tbl He BHyTpu ““java.base”

}

' CraHpapTHasa Java-cepuannsauuns Bbi3biBaeT
setAccessible() usHytpu “java.base” - em MoxxHo
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3arngaHynm «nog KanoT»

package java.lang.reflect;

public final class Method extends Executable {
@CallerSensitive
public void setAccessible(boolean flag) {
AccessibleObject.checkPermission();
if (flag) checkCanSetAccessible(Reflection.getCallerClass());// Exception oTcwpga...
setAccessible@(flag); // ... ecnu Tb He BHYTpM ‘“‘java.base”

}

public class AccessibleObject ... { // 6asoBbin gna Method
boolean setAccessible®(boolean flag) {
this.override = flag;
return flag;

by

boolean override; // package-private
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3arngaHynm «nog KanoT»

package java.lang.reflect;

public final class Method extends Executable {
@CallerSensitive
public void setAccessible(boolean flag) {
AccessibleObject.checkPermission();
if (flag) checkCanSetAccessible(Reflection.getCallerClass());// Exception oTcwpga...
setAccessible@(flag); // ... ecnu Tb He BHYTpM ‘“‘java.base”

hy

public class AccessibleObject ... { // 6asoBbin gna Method
boolean setAccessible®(boolean flag) {
this.override = flag;

return flag; Hapo Bcero-Tto

h ] NMOMEHSATb 3TO
boolean override; // package-private nonel
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[MonpoboBanu pedriekcuo NPoTUB pednekcmnm

MonpoboBanu «B N06x»:

AccessibleObject.class.getDeclaredField("override");

M nonyunnu HeoXXmnpaHHbIN:

java.lang.NoSuchFieldException: override
at java.base/java.lang.Class.getDeclaredField(Class.java:2782)

wew
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[MonpoboBanu pedriekcuo NPoTUB pednekcmnm

Monpo6oBanu «B No6»:

AccessibleObject.class.getDeclaredField("override");

M nonyunnu HeoXXmnpaHHbIN:

java.lang.NoSuchFieldException: override
at java.base/java.lang.Class.getDeclaredField(Class.java:2782)

i
B Java 21+ pednekcneHO
HepoCTYMHbI nona us \

java.lang.reflect ‘

— e e

He noMoraet paxe
--add-opens
Java.base/java.lang.reflect=ALL_

UNNAMED

_—

1|

-
—— e
o — -
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[MTonpoboBanu HaUTU B UHTEPHETE

Hawnu cnocob uepes VarHandle:

VarHandle override =
MethodHandles.privateLookupIn(AccessibleObject.class, MethodHandles.lookup())
.findVarHandle(AccessibleObject.class, "override", boolean.class);
override.set(method, true);
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[MTonpoboBanu HaUTU B UHTEPHETE

Hawnun cnocob uepes VarHandle:

VarHandle override =
MethodHandles.privateLookupIn(AccessibleObject.class, MethodHandles.lookup())
.findVarHandle (AccessibleObject.class, "override", boolean.class);

override.set(method, true);

prTO, HO pa60TaeT TOJIbKO C KJTOUUKOM!
--add-opens java.base/java.lang.reflect=ALL-UNNAMED

Henpunemnemo 1ns3-3a 06paTHOM coBMeCTMMOCTMN.

He yaanocb nepexutputs JPMS... Nev
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[MonpoboBanu yepe3 Unsafe

Unsafe yMeeT paboTatb c private u final nonamu, B T.4. U3 gpyroro moayns:

Long overrideOffset = unsafe.objectFieldOffset(overrideField);

unsafe.putBoolean(accessibleObject, overrideOffset, true);
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[MonpoboBanu yepe3 Unsafe

Unsafe yMeeT paboTatb c private u final nonamu, B T.4. U3 gpyroro moaynsa:

Long overrideOffset = unsafe.objectFieldOffset(overrideField);
unsafe.putBoolean(accessibleObject, overrideOffset, true);

Ho pna nonyueHus offset-a HyxeH Field:

public final class Unsafe {
public long objectFieldOffset(Field f) {

Mownu Nno BTOpOMy Kpyry...
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2oBpuKa! CMeweHna ognHakKoBble

YTo ecnu cMeweHune nons override He N3MeHUNOCH C NpoLWbIX Bepcuii Java?

Long overrideOffset = unsafe.objectFieldOffset(overrideField);

unsafe.putBoolean(accessibleObject, overrideOffset, true);

94 /140



(& SBER TECH

2oBpuKa! CMeweHna ognHakKoBble

Y10 ecnu cMeuweHune nond override He U3MeHUNOCH C ApPOoLWbIX BepCMﬁ Java?
Long overrideOffset = unsafe.objectFieldOffset(overrideField);

unsafe.putBoolean(accessibleObject, overrideOffset, true);

Tak u ecTtb!

public class AccessibleObject ... { // 6asoBbin gna Method
boolean override; // offset = 12
volatile Object accessCheckCache; // offset = 16
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2oBpuKa! CMeweHna ognHakKoBble

YTo ecnu cMeweHne nonsa override He N3MeHUNOCH € NpoLbIX Bepcuii Java?

Long overrideOffset = unsafe.objectFieldOffset(overrideField);
unsafe.putBoolean(accessibleObject, overrideOffset, true);

Tak u ecTtb!

public class AccessibleObject ... { // 6asoBbin gna Method
boolean override; // offset = 12
volatile Object accessCheckCache; // offset = 16

Tak Bo Bcex Bepcusax Java c 8 po 25 (HotSpot, Liberica, GraalVM, OpenlJ9, etc.)!
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CMeLweHnsa oanHakoBble, HO B Java 25 HoaHC

Tenepb MOXHO BK/TIOYNTb KOMMAaKTHOEe npeactaB/ieHNne 3arojioBKkoB 06BbeKTOoB:

public class AccessibleObject ... { // 6asoBbin gna Method

boolean override; // offset = 8 (-4), HO He Ha OpenJ9
volatile Object accessCheckCache; // offset = 12 (-4)

-XX:+UseCompactObjectHeaders

Ecnu BKNoyeHo, TO CMeLL,eHNs MeHblle Ha 4 6aunTa:
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Bbluncnaem cMeLleHue noaga npu ctapTe

static final long overrideOffset = getOverrideOffset();

static long getOverrideOffset() {
return useCompactObjectHeaders() && !isOpend9() ? 8 : 12;

static boolean useCompactObjectHeaders() {
RuntimeMXBean runtimeMxBean = ManagementFactory.getRuntimeMXBean();
Set<String> jvmArgs = Set.copyOf(runtimeMxBean.getInputArguments());
return jvmArgs.contains("-XX:+UseCompactObjectHeaders");

static boolean isOpenJd9() A{

return ManagementFactory.getRuntimeMXBean().getVmVendor().contains( "Opend9" );

(& SBER TECH
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Bosepalyaemcsa K JPMS un setAccessible()

void setAccessibleFor(Method method, boolean flag) {
if (!method.isAccessible()) {
unsafe.putBoolean(method, overrideOffset, flag);
if (!method.isAccessible())
throw new Error(

"Cannot make the method " + method.getName() + " accessible");

—— —

{
PaboTaeT c MeTOAAMU ‘
nu3 noboro mopyna J

\_——-" —r—“___'______
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Hayumnnm One Nio KacCTOMHbIM MeTo4,aM

Tenepb CustomizedSerializer MoXeT Tak ga)ke Ha Java 21 u Bbiwe:

Method method = ImmutableCollections.List12.class.getDeclaredMethod("writeReplace");
setAccessibleFor(method, true);

Object replaceObj = method.invoke(obj, (Object[]) null);

// awanoruuyHo gns writeObject(), readObject() n readResolve()
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Hayunnum One Nio KacTOMHbIM MeToaaMm

| —

Hy, Tenepb-To 3apayva 3aBepLleHa?

CnpaBwnmce € orpaHmdyeHmnem JPMS

Ha pedneKCBHbIX BbI30B METOLOB
M3 gpyroro Moayna Ha Java 21+.
YTO eLLE HYXHO? '
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Hayunnum One Nio KacTOMHbIM MeToaaMm

Hy, Tenepb-ToO 3aa4a 3aBepLlUeEHa? Ha! Hy, nouTwn...

CnpaBunmch ¢ orpanndeHmnemM JPMS Ho Ha cKONbKO ahPEKTUBEH HOBbIN

Ha pedeKC1BHbLIM BbI30OB METOLOB CustomizedSerializer? ’
13 Opyroro Mogyns. e
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[TnaH

z 1. Yro 38 One Nio u no4yemy 370 KPYTO

Z 2. [Mpobrema ¢ KACTOMHbBIMM METOAAMM
Java-cepuanmiaumm

Z 3. «MosTopeHues 8 One Nio NOriKuy CTaHAaaPTHOM
Java-cepwmanmzaumm (Java 21+)

3.1. Kak peannzosanu defaultWriteObject()
u defaultReadObject()?

3.2. Kak obecrneunnv gecepuani3aumto
3aUMKIEHHBIX CTRYKTYD OaHHbBIX?

3.3. Kak obownu orpaHudermns JPMS?

% 4. W uyto co ckopocTbio?

4.1. PasroH cepranmsaumm:
OOUH Lar BMECTO OBYX
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CustomizedSerializer VS GeneratedSerializer

| — | —

HoBbin CustomizedSerializer Crapbin pobpbint GeneratedSerializer
One Nio ero ucnonbsyert,Koraa WNcnonb3yeTca, Korga B Knacce Het

B Knacce ecTb writeObject(), readObject(), writeReplace() KaCTOMHbIX METOA0B cepuanmsauun.

unn readResolve(). PaboTaeT TonbKo C NoAsMK 0bbeKTa.
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YT10 OyneM cepmanmsoBbiBaTb?

V)Ke 3HaKOMbI CUCOK, co3aaBaembin yepes List.of() =
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7 ZQVNIS

PNEREL 1) Ry
YT10 OyoeM cepmanmsoBbiBaTb? \“{"jx‘wx 5

4
@
-

V)Ke 3HaKOMbI CUCOK, co3aaBaembin yepes List.of() =

O1

e ECTb Bce 4 KaCTOMHbIX
MeToda cepvanm3auym.

e VoobHo ong CustomizedSerializer-a.

(& SBER TECH
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Y10 OyneM cepuanmsoBbiBaT

V)Ke 3HaKOMbI CUCOK, co3aaBaembin yepes List.of() =

O1 02

* ECTb BCce 4 KacTOMHbIX e ECTb 2 He cTaTVyeckmx nong.

METORa ceprarinsaumi. » YpobHo ona GeneratedSerializer-a.

e VoobHo ona CustomizedSerializer-a.
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N _351 2 ‘./ \\\
YTo OBynem cepmanusoBbiBaTh? \9\{ N
N 2 " \ \\
V)Ke 3HaKOMbI CUCOK, co3aaBaembin yepes List.of() =
* ECTb BCE 4 KaCTOMHbIX e ECTb 2 He cTaTn4deckux nons. o Jlerko ynpaBnaTo
MeToma cepuanmaaLym. 5 Veehie s CereriadSerislizais, pa3MepoM ObbeKTa.
e VoobHo pna CustomizedSerializer-a. e MOXXHO y3HaTb, Kak 3TO
BIMSIET Ha CKOPOCTb.
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CkopocTtb GeneratedSerializer

0,7
MukpoceKkyHabl

0,6

0 1 P 3 4 5 6 7 8 9 10
—e— Generated serialization —e- Generated deserialization Uncno aneMeHToB
B List.of()
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CustomizedSerializer VS GeneratedSerializer

0,7
MukpoceKkyHabl
Or1craBaHue
22%
OTcraBaHue
44%
OTcraBaHue
N% ~~~._
OTtcTtaBaHue 0,2
B2,5paza __
0 1 2 3 4 5 6 7 8 9 10
—e— Generated serialization - ® - Generated deserialization Yucno anemMeHTOB
—e— Customized serialization -+~ Customized deserialization B List.of()
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CustomizedSerializer VS GeneratedSerializer

0,7
MukpoceKkyHabl
OTcraBaHue
0,6 B cpenHeM 93 Hc
0,5
0,4 OrcraBaHue

_ - "B cpepgHeM 75 Hc

0,3 -
e
o = - -‘— -
-
(0]
0,1
- - o 1
> R ol . =
[
0
0 1 2 3 4 ) 6 7 8 9 10
—e— Generated serialization - ® - Generated deserialization Yucno anemMeHTOB

—e— Customized serialization —e~ Customized deserialization B List.of() 111 1140
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CustomizedSerializer VS GeneratedSerializer

0,7
MukpoceKkyHabl

i OrcraBaHue
B cpegHeM 93 Hc

0,6
ST10 6bINO OXNAAEMO

|
0.5 L ped::ir(cmq Beab ]

- — e —

o —

OTcTraBaHue
o
_ - 'BcpepHeM 75 Hc

0,4

— — /
0,3
- -
- ‘.— -
0,2
0,1
- 5 i
- ol . -
=
0
0 1 P 3 4 5 6 7 8 9 10
—e— Generated serialization - ® - Generated deserialization Yucno anemMeHTOB
—e— Customized serialization —e~ Customized deserialization B List.of()
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[Tonpobyem cepunanmnsosbiBatb POJO

public class PoJoCustomized implements Serializable {
private String fieldl;
private String field2;

private String fieldN;
// getters and setters

private void writeObject( ObjectOutputStream out ) throws IOException {
out.defaultWriteObject(); // BHyTpum paboTaeT GeneratedSerializer
}
private void readObject( ObjectInputStream in ) throws IOException, ClassNotFoundException {
in.defaultReadObject(); // BHyTpu paboTaeT GeneratedSerializer
}
}
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[NMonpoboBanu cepuannzosbiBatb POJO

MuKpoceKyHabl 07
Or1craBaHue

B cpegHeM 11 Hc
- LleHa
pednekcmeHoro
BbI30OBa
writeObject()

0,6

0 1 2 3 4 ) 6 7 8 9 10
—e— Generated serialization - ® - Generated deserialization UYucno noneun
—e— Customized serialization —e~ Customized deserialization B PoJo
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[NonpoboBanu cepuanusosbiBatb POJO

MukpoceKkyHabl

0,7

0,6

0,5

0,4

0,3

0,2

0,1

(& SBER TECH

OTcTraBaHue
B cpepHeM 11 Hc

OtcraBaHue
A
-~ B cpeaHeM 39 HC

3 4

—e— Generated serialization

—_——

Customized serialization

6 7 8

- ® - Generated deserialization

Customized deserialization

10

Uucno nonewu

B Polo
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[NonpoboBanu cepuanusosbiBatb POJO

MukpoceKkyHabl

0,7

0,6

0,5

0,4

0,3

(r‘esult = /% co3paHWe MycToro obbekTa */; \

var inStream = new DataObjectInputStream(in, r‘esult.gettlass(),3
() -> { // defaultReadObject
Object obj = generatedSerializer.read(in);
copyObjectByFields(obj, result);
}

- -
—

(& SBER TECH

OTcTraBaHue
B cpepHeM 11 Hc

QstomMethods.r‘eadObject.invoke(r‘esult, inStream); 1 OTcTaBaHue

.18 cpepHeM 39 Hc

J— e
=" T
- —— ikl
o ’ - —
- o
1, = -~ -
1 2 3 4 5 6 7 8 9 10

—e— Generated serialization - ® - Generated deserialization Uucno nonewu
—e— Customized serialization —e~ Customized deserialization B PoJo
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CustomizedSerializer VS GeneratedSerializer

MukpoceKkyHabl

0,7

0,6

0,5

0,4

0,3

cepuranmsauns
- pednekcusHblin Bbi3oB writeReplace()
- pedneKcusBHblA Bbi3oB writeObject() OTcraBaHue
- KacTOMHas noruka B cpegHeM 93 HC
Jecepranmsaums

11 Hc - pednexkcusHbid Bbi3oB readObject()
11 Hc - pednexkcuBHbIA Bbi30oB readResolve()
28 Hc - copyObjectByFields(obj, result);
+ KOHCTPYKTOp ObjectInputStream
25 HC - KaCTOMHada noruka

OT1craBaHue
-~ “B cpeaHeM 75 Hc

o = - e d
- - : - - =il
- * - . -
- - -r - -
- * -7

P 3 4 5 6 7 8 9 10
—e— Generated serialization - ® - Generated deserialization Yucno anemMeHTOB
—e— Customized serialization —e~ Customized deserialization B List.of()
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Y10 He TaK c cepuanmsaumen?

MukpoceKkyHabl

0,7

0,6

0,5

0,4

0,3

0,2

0,1

OTcTtaBaHue oT

Aecepuanusauuu
pacTer!

P 3 4 5 6 7 8 9 10
—e— Generated serialization - ® - Generated deserialization Yucno anemMeHTOB
—e— Customized serialization —e~ Customized deserialization B List.of()
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[TnaH

z 1. Yro 38 One Nio u no4yemy 370 KPYTO

Z 2. [Mpobrema ¢ KACTOMHbBIMM METOAAMM
Java-cepuanmiaumm

Z 3. «MosTopeHues 8 One Nio NOriKuy CTaHAaaPTHOM
Java-cepwmanmzaumm (Java 21+)

3.1. Kak peannzosanu defaultWriteObject()
u defaultReadObject()?

3.2. Kak obecrneunnv gecepuani3aumto
3aUMKIEHHBIX CTRYKTYD OaHHbBIX?

3.3. Kak obownu orpaHudermns JPMS?

% 4. 1470 co CKOPOCTbIO?

Z 4.1. PasroH cepuanusaummu:
OAMH War BMeCcTo ABYX
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[ToueMy BpeMsa cepuanunsaumnm pacteTt bbicTpee?

0,7
MukpoceKyHabl
s Y Cnucok

obxoguTcsa

0,6
ABaXabl?

0,5
0,4
0,3
0,2

0,1

0
0 1 P 3 4 5 6 7 8 9 10
—e— Generated serialization - ® - Generated deserialization Yucno anemMeHTOB
—e— Customized serialization -+~ Customized deserialization B List.of()
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Cepunanmnzsaumnsa bubnmorekom One Nio (as is)

private static <T> byte[] serialize( T object ) throws IOException {
byte[] bufForObject = new byte[ calcBufferSizeFor( object ) 1;
try ( SerializeStream out = new SerializeStream( bufForObject ) ) {
out.writeObject( object );
}

return bufForObject;
I

private static <T> int calcBufferSizeFor( T object ) throws IOException {
try ( CalcSizeStream css = new CalcSizeStream() ) {
css.writeObject( object ); 1
return css.count();
}
}
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Cepunanmnzsaumnsa bubnmorekom One Nio (as is)

private static <T> byte[] serialize( T object ) throws IOException {

hy

bytel[] bufForObject = new byte[ calcBufferSizeFor( object ) 1;

try ( SerializeStream out = new SerializeStream( bufForObject ) ) {
out.writeObject( object );

}

return bufForObject;

private static <T> int calcBufferSizeFor( T object ) throws IOException {

by

try ( CalcSizeStream css = new CalcSizeStream() ) {
css.writeObject( object );
return css.count();

by

(& SBER TECH
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CalcSizeStream — MeHblUee 13 30/7?

private static <T> byte[] serialize( T object ) throws IOException {

hy

byte[] bufForObject = new byte[ calcBufferSizeFor( object ) 1;

try ( SerializeStream out = new SerializeStream( bufForObject ) ) {
out.writeObject( object );

}

return bufForObject;

private static <T> int calcBufferSizeFor( T object ) throws IOException {

by

try ( CalcSizeStream css = new CalcSizeStream() ) {
css.writeObject( object ); 1
return css.count();

by

CalcSizeStream Array realloc and copy

overhead overhead

(& SBER TECH
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Kak 6bl paboTtan ByteArrayOutputStream

BEEEN | byte[] 1

copy 1

LU L L L L] byte[] 2 (x2)

LU UL L L L LU L L result byte[] (x2)
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Mcnonb3oBanu array chain npu cepuanmsaumm

CRo 6 G 976 076 076 976 076 06 06 076 06 )
bytel[] 1
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Mcnonb3oBanu array chain npu cepuanmsaumm

CRTG 076 0-G 976 076 Q06 976 076 V¢ 06 06 07 )
byte[] 1 byte[] 2 (x2)
AEREN - IR
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Mcnonb3oBanu array chain npu cepuanmsaumm

CRo 6 G 976 076 076 976 076 06 06 076 06 )
byte[] 1 byte[] 2 (x2) byte[] 3 (x2)
e  EEpE 0  EEEEEEEEes
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Mcnonb3oBanu array chain npu cepuanmsaumm

C 076 06 976 076 06 976 076 Q76 976 076 06 )

byte[] 1 byte[] 2 (x2) byte[] 3 (x2)
AN _ -EEEEEEEEEN | - eeeeeeeew (T
\ P
\Copy\C.iDY\‘ copy

result bytel[]
L L L L L]

128 /140



(& SBER TECH

Cepuanusauma bubnmotekom One Nio

private static <T> byte[] serialize( T object ) throws IOException {
byte[] bufForObject = new byte[500];
try ( SerializeStream out = new SerializeStream( bufForObject ) ) {

out.writeObject( object );
return out.toByteArray();

}
}
) . . . . .
BPEUEEE SR AT e EE&EEU FerSize ?'E Fobjeet )—throws ToException—
55 E.EEFES?Z?SE'?E“ ©ss ;;e” CateSizeStrean D
——retyra-css.count(
—r
>
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Bpemsa cepunanmnzsaumm pactet HE bbicTpee

0,7

MukpoceKkyHabl

Bonblue HeT
|-

OTCTaBaHus oT
pecepuanusauun!

0 1 2 3 4 5 6 7 8 9 10
—e— Generated serialization - ® - Generated deserialization Uucno aneMeHToB
—e— Customized serialization - ® - Customized deserialization B List.of()
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CustomizedSerializer VS GeneratedSerializer

0,7

MukpoceKkyHabl

OTcTaBaHue
COKpaTuUIoCh
c 93 Hc go 42 Hc!

0 1 P 3 4 5 6 7 8 9 10
—e— Generated serialization - ® - Generated deserialization Yucno anemMeHTOB
—e— Customized serialization - ® - Customized deserialization B List.of()
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Cepmanunzsauma POJO Toxke yckopwuiach

0,7
MukpoceKkyHabl

0,6

) new

0 1 2 3 4 5 6 7 8 9 10

—e— Generated serialization - ® - Generated deserialization Yucno noneu
—e— Customized serialization - ® - Customized deserialization B Polo
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Benchmark Ha GitHub

https://github.com/chernov-af/one-nio-benchmark
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Cepuanunzsauma One Nio onTMMmn3npoBaHa

| —

BoT Tenepb 3apaya 3aBepLueHal Camu pobaBunu overhead,
caMu U yCTpaHWUIU

One Nio cTana bbicTpee cepranm3oBbIBaTh, One Nio YMeeT Bbl3blBaTb KACTOMHbIE METOLbI:

He 3aBUCMMO OT KOHKPETHOro Kacca. E writeObject(), readObject(), writeReplace()

1 readResolve().
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BoiBogbl

O1

Hy»kHa Java-cepranmzaums —
Beprte One Nio, oHa ObicTpee
N rvbuye.
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BoiBogbl

O1

Hy»kHa Java-cepranmzauma —
Beprte One Nio, oHa ObicTpee
1 rnbue.

02

XOTWTe KaCTOMU3MPOBaTb
cepvanmaauUmio Knacca, Ho He
yBepeHbl B nosegeHn One Nio —

MOYHO Bosblue He BosaTbCA.

(& SBER TECH
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BoiBogbl

01

Hy»kHa Java-cepranmzaums —
Oepute One Nio, oHa ObicTpee
1 rvbue.

02

XOTUTE KaCTOMU3MPOBATbL
Cepuanm3aLmnio Knacca, Ho He
yBepeHbl B noseneH One Nio —

MOXHO Bosblle He bodaTbcy.

03

Tenepb One Nio ymeeT
BbI3bIBaTb KACTOMHbIE
MeTodpl cepranm3aun —

MOYHO Oomblle He boaTsea
HOBBIX KTAaCCOB C HUMM.

& SBER TECH
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BboiBoabl

O1

Hy»kHa Java-cepranmzaums —
Beprte One Nio, oHa ObicTpee
N rbuye.

02

XOTUTe KacTOMU3MPOBaTb
cepuanM3aLmio Knacca, Ho He
yBepeHbl B nosegeHn One Nio —

MOYHO Bonblue He BoaTbCA.

03

Tenepb One Nio ymeeT
BbI3bIBaTb KAaCTOMHbIE
MeTodpl cepranm3aLn —

MOYHO Oorble He boaTsea
HOBbIX K1aCCOB C HUMM.

04

Tenepb One Nio
cepuanmsyeT elle
BbicTpee!

(& SBER TECH
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Cnacumbo
3a BHMMaHne!




