A% YTsaurus

[TaTynm 6anTKOoa CTOPOHHUX
ononunortek B paHtanme
npu nomMowm javaagent

AnekcaHap Tokapes,

Anpekc, TeamlLead rpynnbl pa3padoTku
SPYT powered by Apache Spark 16.10.2024



O00 MHe

« Ha Java nuwy ¢ 2009 roaa,
Ha Scala — ¢ 2015

 bonee 15 net paboTtato
O3KeHa-pa3paboTYMKOM

* PaHblue paboTtan B Qiwi,
CleverData, Leroy Merlin

« Cenyac — B AHaekce, noaksoydaro
Apache Spark K Y Tsaurus




Y10 Takoe YTsaurus?

* [lnatdpopma onga pacnpeneneHHoOro
XpaHeHUsa n obpaboTkn donbLLINX
OAHHbIX

 bnmxanwmm aHanor —
akocuctema Apache Hadoop

 CobcTBeHHas paspaboTka, C++
« Co3naHa B AHaekce

* AKTMBHO pa3pabaTrbiBaeTcs
n ncnonbadyetcda ¢ 2010 roga

. c mapta 2023
* Jlnuensunsa Apache 2.0
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- 3aaava: uHoraa npu paborte

CO CTOPOHHUMU OUONUOTEKaAMM
- n ppennMBOpKamMum Tpebyetca
BHOCUTb B HUX O0PaOOTKN

a,
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[TpobnemMbl

3aKpbITbI NCXOOHbLIN KOA OTKpPbITbIK UCXOOHbLIN KO,

» Reverse-Engineering *  Pull-request

> Code-review y ManHTEUHEPOB
*  BbInyck penunsa

*  Mwurpauusa Ha HOBYIO BEPCUIO
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BapunaHT peLueHnsa —
dopk OMdNuoTekun

* [lpmBA3aHbI K KOHKPETHON BEPCUN

* [lonyyaem CUNbHYIO CBA3HOCTb MeXay
HaLWMM KOOOM U KOOOM OMbnmnoTekn

* [1pn HEOOBXOOMMOCTN OOHOBUTLCH
Ha HOBYO BEPCUIO HY>XHO KaK-TO CMHXPOHN3NPOBATb
HaLIW N3MEHEHUS C arncCTPUMOM

» HyxHo HacTpaumBaTtb CI/CD ans cbopkn dopka,
4yTO yBenmnymeaet obulee Bpemsa CIl/CD
HaLLEero rnpunoXeHust n T. a.

N N
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[Tpobnembl ¢ hopKkom
npu Open Source

1

[lpninock BKNOYaTh
B Hall peno3nTopun

MOANPULIMPOBAHHYHO
BEPCUIO ONONNOTEKN



[Tpobnembl ¢ hopKkom
npu Open Source

2

1

[Tlpuinock BKNtoYaTb ITO YBENMNYMBAET
B Hall peno3nTopum KogoByto 6a3y nNpoekTa
MOANPULIMPOBAHHYHO [1ns cnapka —

BEPCUIO ONONNOTEKN +2M cTpok koga



[Tpobnembl ¢ hopKkom
npu Open Source

3

2

1

[Tpmwinock BKkNo4YaTb OTO YBENMUYNBAET BHocuT HeynobcTBa

B HaLL peno3uTopun KogoByto 6a3y nNpoekTa 0151 NOSfIb30BaTENEWN,
MOONPULIMPOBAHHYIO [lns cnapka — MPUBBLIKLLNX UCMNOSb30BaTh
BEPCUIO ONONMMOTEKM +2M cTpok koga KaHOHWUYECKY0 BEPCULO

OMONMOTEKN



Kak Obl HaM OTKaTUTbLCH
OO0 UCMOJIb30BaHUSA
OpUrMHarNbHOU BepCcCuUM
ononnoTekn?

\\/
/I\
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Kak Obl HaM OTKaTUTbLCH
OO0 UCMOJIb30BaHUSA
OpUrMHarNbHOU BepCcCuUM
ononnoTekn?

N cCOXpaHUTDL
Nnpu 3TOM BCe Hallw
Moandmnkaummn?

\\/
/I\
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Ho kKak?

X

He Bceraoa ectb BO3MOXHOCTb
MCMNONb30BaTb CTaHOAPTHbIE
noaxoabl ANg pacllnpeHns
PYHKLUMOHANbHOCTMW,

Takume Kak HacrnegoBaHue,
KOMMO3NUMA N T. AO.



Ho kKak?

X @

He Bcerga ectb BOSMOXXHOCTb HacTb METOOOB U KIacCoB,
MCMNONb30BaTb CTaHOAPTHbIE KOTOPbl€ Mbl XOTUM

noaxoabl ANg pacllnpeHns pPACLLNPUTb — NPUBATHbIE,
PYHKLUMOHANbHOCTMW, Kakme-To MeToadbl HanmcaHbl
Takume Kak HacrnegoBaHue, 0e3 oSMKHOM 4eKoOMNo3nunu

KOMMO3ULUUSA U T. 1.



Python way — class Dog:

' def woof(self):
MonkeyPatching orint ("WOOR")



Python wdady — class Dog:

MonkeyPatching aet g‘,’,i,iﬁe\,b{,é.:)

catdog = Dog()
catdog.woof ()
# prints WOOF



Python way —
MonkeyPatching

-

class Dog:
def woof(self):
print("WOOF")

catdog = Dog()
catdog.woof ()
# prints WOOF

def meow(self):
print("MEOW")

29




Python way —
MonkeyPatching

/

class Dog:
def woof(self):
print("WOOF")

catdog = Dog()
catdog.woof ()
# prints WOOF

def meow(self):
print("MEOW")

Dog.woof = meow

30




Python way —
MonkeyPatching

-

.

class Dog:
def woof(self):
print("WOOF")

catdog = Dog()
catdog.woof ()
# prints WOOF

def meow(self):
print("MEOW")

Dog.woof = meow

catdog.woof ()
# prints MEOM

31




Kotonec
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[lpobnema: Python —
NHTepnpeTupyembiun
- fA3bIK, a Java (1 Scala) —
~ KOMNUNUpyemMbIn

N
71\






ClassLoader — ToukKa
3arpy3ku bantkopa
KJ1TaCCOB B NaMATb
npouecca jvm

<[>



MOXHO NI NOBECUTDb
xXyK Ha ClassLoader?




MoxHo! [lna aToro ectb javaagent!



MoxHo! [lna aToro ectb javaagent!

java -javaagent:agent.jar -jar application.jar



MoxHo! [lna aToro ectb javaagent!

java -javaagent:agent.jar -jar application.jar

T

+ static premain(args, Instrumentation)




MoxHo! [lna aToro ectb javaagent!

java -javaagent:agent.jar -jar application.jar

T
ke
-

"Interface”
jJava.lang.instrument.Instrumentation

+ static premain(args, Instrumentation)

+ add Transformer(ClassFile Transformer)
+ getAllLoadedClasses(): Class]

+ retransformClasses(Class][])

+ remove Transformer(ClassFile Transformer)
+ redefineClasses(ClassDefinition[])




OK, XyK noBecunu,
a KakK moanpuumpoBaThb

cam Knacc?




package com.jokerconf.patching.example;

2 usages
public class Dog {
1 usage
public void woof() {
System.out.println("WOOF");



hexdump -C com/jokerconf/patching/example/Dog.class
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Classfile /src/main/java/com/jokerconf/patching/example/Dog.class
Last modified 22 Jul 2024; size 410 bytes

MD5 checksum 67d8adldf364018384226d5750ee2fd5
Compiled from "Dog.java"

public class com.jokerconf.patching.example.Dog
minor version: O

major version: 55
flags: (0x0021) ACC_PUBLIC, ACC_SUPER
this_class: #5 // com/jokerconf/patching/example/Dog

super_class: #6 // java/lang/Object
interfaces: 0, fields: 0, methods: 2, attributes: 1

/
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#1
#2
#3
/]
#5
#6
#7
#8
#9
#10
#11
#12
#13
#14
#15
#16
#17
#18
#19

Constant pool:

Methodref
Fieldref
String
Methodref
Class

Class

Utf8

Utf8

Utf8

Utf8

Utf8

Utf8

Utf8
NameAndType
Class
NameAndType
Utf8

Class
NameAndType

#6.#14
#15.#16
#17
#18.#19
#20

#21

<init>

()V

Code
LineNumberTable
woof
SourceFile
Dog.java
#7:#8

#22
#23:#24
WOOF

#25
#26:#27

#20
#21
#22
#23
#24
#25
#26
#27

Utf8
Utf8
Utf8
Utf8
Utf8
Utf8
Utf8
Utf8

com/jokerconf/patching/example/Dog
java/lang/0Object
java/lang/System

out

Ljava/io0/PrintStream;
java/io/PrintStream

println

(Ljava/lang/String;)V

N N



public com.jokerconf.patching.example.Dog();
descriptor: ()V
Code:
stack=1, locals=1l, args_size=1
0: aload 0O
1: invokespecial #1 // Method java/lang/Object."<init>":()V
4: return
LineNumberTable:
line 3: 0

public void woof();

Code:

stack=2, locals=1l, args_size=1
0: getstatic #2 // Field java/lang/System.out:Ljava/io/PrintStream;
g% Ldc #3 // String WOOF
5: invokevirtual #4 // Method java/io/PrintStream.println:(Ljava/lang/String;)V
8: return

LineNumberTable:
line 5: 0
line 6: 8
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bnonuorekn gnsa pabotbl ¢ 6anTKoAOM

» Javassist (Javassist.org)


https://www.javassist.org/

bnonuorekn gnsa pabotbl ¢ 6anTKoAOM

» Javassist (Javassist.org)

 Asm (asm.owZ2.io)


https://www.javassist.org/
https://asm.ow2.io/
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» Byte buddy (bytebuddy.net)
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 Asm (asm.owZ2.io)

 BCEL (commons.apache.org/proper/commons-bcel)
» Byte buddy (bytebuddy.net)

* Janino (janino.net)

» Soot (cenyac SootUp, soot-oss.github.io/SootUp)
» JDK Class-File API (since Java 22)


https://www.javassist.org/
https://asm.ow2.io/
https://commons.apache.org/proper/commons-bcel/
https://bytebuddy.net/
https://janino.net/
https://soot-oss.github.io/SootUp

bnonuorekn gnsa pabotbl ¢ 6anTKoAOM

« Javassist (javassist.org)

 Asm (asm.owZ2.io)

 BCEL (commons.apache.org/proper/commons-bcel)
» Byte buddy (bytebuddy.net)

* Janino (janino.net)

» Soot (cenyac SootUp, soot-oss.github.io/SootUp)
» JDK Class-File API (since Java 22)


https://www.javassist.org/
https://asm.ow2.io/
https://commons.apache.org/proper/commons-bcel/
https://bytebuddy.net/
https://janino.net/
https://soot-oss.github.io/SootUp
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MonkeyPatching B JVM

* [lony4yaem gocTyn K ucxogHomy banTtkoay Kracca
BO BPEMS €ro 3arpys3ku B namMmsaTb Yyepes javaagent

 Moaunguumpyem ero npm NOMOLLN OgHOU
n3 onbnunotek ana paboTbl ¢ banTkoaom

* Otpnaem ClasslLoader-y nameHeHHbI 6anTkoA

* [lony4yaem B runtime nameHeHHOEe noBegeHune

« PROFIT!



banTkog knacca — 3to ero [1HK

IIksesgazetesi.com/saqglik/gen-terapisi-nedir-gen-terapisi-nasil-yapilir-321373
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Knacc PatchAgent

1 usage
public class PatchAgent A
NO USages
public static void premain(String args, Instrumentation inst) {
inst.addTransformer(new SampleTransformer());



NHTtepdeunc ClassFileTransformer

class SampleTransformer implements ClassFileTransformer {

@0verride
public byte[] transform(
ClasslLoader Tloader,
String className,
Class<?> classBeingRedefined,
ProtectionDomain protectionDomain,
byte[] originalClassBytes) throws IllegalClassFormatException {

byte[] transformedBytes = process(originalClassBytes);

return transformedBytes;



YeTbipe cnocoba



YeTbipe cnocoba

1

[ lonHas
3aMeHa
banTkoaa
Kracca



YeTbipe cnocoba

1 2

[TonHas 3ameHa
3amMeHa Knacca
banTkoaa NnoaKs1accom

KIlaCcCa



YeTbipe cnocoba

1 2 3

[TonHas 3amMeHa [lekopupoBaHue
3aMeHa Krnacca METOOB
banTkoaa NnoaKs1accom

KIlaCcCa



YeTbipe cnocoba

1 2 3 4

[TonHas 3amMeHa [lekopupoBaHue MaHunynauum
3aMeHa Knacca METOAOB Ha YpOBHE
banTkoaa NOoOKMNAaCcCOM banTkoaa

KIlaCcCa
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AHHOTaAUMU

« @0riginClass — ykasblBaeM, Kakoun Knacc
XOTUM nponartynTb (BCe crocoobl)

« @Subclass — 3amMeHUTb OpUTrMHanNbHbIN Kacc
nogknaccom (cnocob 2)

« @Decorate — pgekopupoBaTb onpeaeneHHbIe
MeTOdbl OpUrMHarnbLHoOro Krnacca (cnocob6 3)

 @DecoratedMethod — ykasbiBaeT 4eKOpMpPYOLLINI
MeTod 1 3adaeT npasura obpadboTkn bamnTkoaa
ncxogHoro metoaa (cnocobbl 3 1 4)

[=] 5y [m]
E'.'I-"'l'—

qithub.com/ytsaurus/ytsaurus-spyt/
tree/main/sparkpatch/src/main/java/
tech/ytsaurus/spyt/patch/annotations



https://github.com/ytsaurus/ytsaurus-spyt/tree/main/sparkpatch/src/main/java/tech/ytsaurus/spyt/patch/annotations

package com.jokerconf.patching.example;

2 usages
public class Dog {
1 usage
public void woof() {
System.out.println("WOOF");



package com.jokerconf.patching.example;

public class Main {
public static void main(String[] args) {
Dog catdog = new Dog();

catdog.woof();



Cnoco0 1. NonHasa zamMmeHa
OanTKkoga Knacca

7%

bepem Knacc U3 Hallero
NpoeKTa, N NOAMEHAEM
MM Knacc 13 qopenmMBopKa



Cnoco0 1.
Peanu3auus




Cnoco0 1.
Peanu3auus

e [luwem HOBbIN Kacc




Cnoco0 1.
Peanu3auus

e [luwem HOBbIN Kacc

* [lomevaem ero aHHoTaunen @OriginClass




Cnoco0 1.
Peanu3auus

e [luwem HOBbIN Kacc

* [lomevaem ero aHHoTaunen @OriginClass

B metoae transform npwu 3arpyske
OPUrMHAaNbHOIO Kacca NnogMeHsaem
ero bamtkon Ha banTkon
MOANMPULMPOBAHHOIO Kacca




Cnoco0 1.
Peanu3auus

e [luwem HOBbIN Kacc

* [lomevaem ero aHHoTaunen @OriginClass

B metoae transform npwu 3arpyske
OPUrMHAaNbHOIO Kacca NnogMeHsaem
ero bamtkon Ha banTkon
MOANMPULMPOBAHHOIO Kacca

« B bantkoge moanduumnpoBaHHOro Krnacca
N3MEHsIEM Ha3BaHMe Kracca Ha opurmHarnbHoe



package com.jokerconf.patching.example;

no usages
@0riginClass("com.jokerconf.patching.example.Dog")
public class PatchedDog 4
NO USages
- -public void woof() A
- System.out.printin("MEOW") ;

1




[locne pekoMmnunaunu

package com.jokerconf.patching.example;

NO UsSages
@0riginClass("com.jokerconf.patching.example.Dog")
public class Dog {

NO usages

public Dog() A

}.

1T usage
public void woof() {
System.out.println("MEOW");



public byte[] transform(
ClassLoader loader,
String className,
Class<?> classBeingRedefined,
ProtectionDomain pd,
byte[] classfileBuffer) throws IO0Exception {

if (patchedClasses.contains(className)) {
byte[] patchedClassBytes = loadClassBytes(toPatchClassName(className));




public byte[] transform(
ClassLoader loader,
String className,
Class<?> classBeingRedefined,
ProtectionDomain pd,
byte[] classfileBuffer) throws I0Exception {

if (patchedClasses.contains(className)) {
byte[] patchedClassBytes = loadClassBytes(toPatchClassName(className));
ClassFile cf = new ClassFile(new DataInputStream(new ByteArrayInputStream(patchedClassBytes)));




public byte[] transform(
ClassLoader loader,
String className,
Class<?> classBeingRedefined,
ProtectionDomain pd,
byte[] classfileBuffer) throws I0Exception {

if (patchedClasses.contains(className)) {
byte[] patchedClassBytes = loadClassBytes(toPatchClassName(className));
ClassFile cf = new ClassFile(new DataInputStream(new ByteArrayInputStream(patchedClassBytes)));
cf.renameClass(classMappings);




public byte[] transform(
ClasslLoader loader,
String className,
Class<?> classBeingRedefined,
ProtectionDomain pd,
byte[] classfileBuffer) throws I0Exception {

if (patchedClasses.contains(className)) {
byte[] patchedClassBytes = loadClassBytes(toPatchClassName(className));
ClassFile cf = new ClassFile(new DataInputStream(new ByteArrayInputStream(patchedClassBytes)));
cf.renameClass(classMappings);

ByteArrayOutputStream patchedBytesOutputStream new ByteArrayOutputStream();
cf.write(new DataOutputStream(patchedBytesOutputStream));

patchedBytesOutputStream.flush();



public byte[] transform(
ClasslLoader loader,
String className,
Class<?> classBeingRedefined,
ProtectionDomain pd,
byte[] classfileBuffer) throws I0Exception {

if (patchedClasses.contains(className)) {
byte[] patchedClassBytes = loadClassBytes(toPatchClassName(className));
ClassFile cf = new ClassFile(new DataInputStream(new ByteArrayInputStream(patchedClassBytes)));
cf.renameClass(classMappings);

ByteArrayOutputStream patchedBytesOutputStream = new ByteArrayOutputStream();
cf.write(new DataOutputStream(patchedBytesOutputStream));
patchedBytesOutputStream.flush();

return patchedBytesOutputStream.toByteArray();

return null;
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Cnoco6 1. lNpenmyuwiectBa
N HeQOCTaTKW

® S

[IpocTOTa peannsaumnn Heobxogmmo KonmpoBaTb
NONHbIN KOO OPUTMHAIbHOIO
Kfacca



CnocoO 1. MpumeHUmocTb

AV

[ looxoauT TONMbKO
ONs ManeHbKUX U peako
M3MEHSAEMbIX KIaccoB



package com.jokerconf.patching.example;

3 usages 1inheritor
public class Dog {
T usage
private void eat() { System.out.println("Eat a bone"); }
T usage
private void sleep() { System.out.println("HRRR!!! HRRRR!!!I"); }
T usage
‘private boolean isAlive()| { return true; }
? nousages
‘public void live() {
while (isAlive()) {
eat();
sleep();

Tusage 1override
public void woof() {
System.out.println("WOOF");



CnocoO 2. 3amMeHa Knacca
NoAOKNMaccoMm

7%

[TlepenmeHoBbIBaeM 6a30BbIN KNacce
N Hacneayem OT HEero Knacc
C UMEHEeM OpPUTrMHAaNbHOro Kracca
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Cnoco0 2.
Peanu3auus

* [luwem cBoM Knacc n Hacnegyewm
ero oT OpUrMHanbHOro Kracca

 [lomeyaem aHHOTaAUUAMMU
@Subclass n @OriginClass

* [lpwn 3arpyske nepenmMmeHoOBbLIBaeEM
opuUrnHanbHbIN Knacc B <classname>Base,
N TakkKe 3arpykaem ero B classloader

* [laTyy paem nma opurMHanbLHOro Kracca
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Cnoco06 2. Peanun3auyus

MyClass MyClassBase

nod1(): Type
nod2(): Type
nod3(): Type

MyClassPatch

+ override method3(): Type

nod1(): Type
nod2(): Type
nod3(): Type

T

MyClass

+ override method3(): Type

Other subclasses Other subclasses



package com.jokerconf.patching.example;

NO USages

@0riginClass("com.jokerconf.patching.example.Dog")
@Subclass

public class PatchedDog extends Dog {
1 usage

-~ -@Override

- public void woof() {

- System.out.printtn("MEOW"):
1

106



//;ackaqe-com.iokerconf.Datchinq.examnle: \\
No usages
public class DogBase {

No usages
public DogBase() K}

T usage
private void eat() { System.out.println("Eat a bone"); }

T usage
‘private void sleep() { System.out.println("HRRR!!! HRRRR!!!I"): }

T usage

private boolean isAlive() { return true; }

public void live() {...}

NO usages
public void woof() { System.out.println("WOOF"); }

107



package com.jokerconf.patching.example;

NO USages
@0riginClass("com.jokerconf.patching.example.Dog")
@Subclass

public class Dog extends DogBase {

NO USages
public Dog() A

}.

1 usage
public void woof() { System.out.println("MEOW"); *}



-

‘ClassFile patchCf = loadClassFile(toPatchClassName(className));

109



ClassFile patchCf = loadClassFile(toPatchClassName(className));
CtClass patchCtClass = ClassPool.getDefault().makeClass(patchCf);



ClassFile patchCf = loadClassFile(toPatchClassName(className));
CtClass patchCtClass = ClassPool.getDefault().makeClass(patchCf);
String originClassName = getOriginClass(patchCtClass);



ClassFile patchCf = loadClassFile(toPatchClassName(className));
CtClass patchCtClass = ClassPool.getDefault().makeClass(patchCf);
String originClassName = getOriginClass(patchCtClass);

for (Object annotation : patchCtClass.getAnnotations()) A
if (annotation instanceof Subclass) A

String baseClassName = originClassName + "Base";



ClassFile patchCf = loadClassFile(toPatchClassName(className));
CtClass patchCtClass = ClassPool.getDefault().makeClass(patchCf);
String originClassName = getOriginClass(patchCtClass);

for (Object annotation : patchCtClass.getAnnotations()) A
if (annotation instanceof Subclass) A

String baseClassName = originClassName + "Base";
patchCf.setSuperclass(baseClassName);



ClassFile patchCf = loadClassFile(toPatchClassName(className));
CtClass patchCtClass = ClassPool.getDefault().makeClass(patchCf);
String originClassName = getOriginClass(patchCtClass);

for (Object annotation : patchCtClass.getAnnotations()) A
if (annotation instanceof Subclass) A

String baseClassName = originClassName + "Base";
patchCf.setSuperclass(baseClassName);
patchCf.renameClass(originClassName, baseClassName);



ClassFile patchCf = loadClassFile(toPatchClassName(className));
CtClass patchCtClass = ClassPool.getDefault().makeClass(patchCf);
String originClassName = getOriginClass(patchCtClass);

for (Object annotation : patchCtClass.getAnnotations()) A
if (annotation instanceof Subclass) A

String baseClassName = originClassName + "Base";
patchCf.setSuperclass(baseClassName);
patchCf.renameClass(originClassName, baseClassName);

ClassFile baseCf loadClassFile(baseClassBytes);



ClassFile patchCf = loadClassFile(toPatchClassName(className));
CtClass patchCtClass = ClassPool.getDefault().makeClass(patchCf);
String originClassName = getOriginClass(patchCtClass);

for (Object annotation : patchCtClass.getAnnotations()) A
if (annotation instanceof Subclass) A

String baseClassName = originClassName + "Base";
patchCf.setSuperclass(baseClassName);
patchCf.renameClass(originClassName, baseClassName);

ClassFile baseCf = loadClassFile(baseClassBytes);
baseCf.renameClass(originClassName, baseClassName);



ClassFile patchCf = loadClassFile(toPatchClassName(className));
CtClass patchCtClass = ClassPool.getDefault().makeClass(patchCf);
String originClassName = getOriginClass(patchCtClass);

for (Object annotation : patchCtClass.getAnnotations()) A
if (annotation instanceof Subclass) A

String baseClassName = originClassName + "Base";
patchCf.setSuperclass(baseClassName);
patchCf.renameClass(originClassName, baseClassName);

ClassFile baseCf = loadClassFile(baseClassBytes);
baseCf.renameClass(originClassName, baseClassName);
ClassPool.getDefault().makeClass(baseCf).toClass(loader, domain: null);



ClassFile patchCf = loadClassFile(toPatchClassName(className));
CtClass patchCtClass = ClassPool.getDefault().makeClass(patchCf);
String originClassName = getOriginClass(patchCtClass);

for (Object annotation : patchCtClass.getAnnotations()) A
if (annotation instanceof Subclass) A

String baseClassName = originClassName + "Base";
patchCf.setSuperclass(baseClassName);
patchCf.renameClass(originClassName, baseClassName);

ClassFile baseCf = loadClassFile(baseClassBytes);
baseCf.renameClass(originClassName, baseClassName);
ClassPool.getDefault().makeClass(baseCf).toClass(loader, domain: null);

}.

patchCf.renameClass(classMappings);
byte[] patchedBytes = serializeClass(patchCf);
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Cnoco6 2. lNpenmyLwiecTtBa  HeO4OCTaTKKU

® S

OTHOCUTENbHAA NPOCTOTA [ToaxoguT TonNbKo ANs nNyonmnyHbIX
peanusauumn HePUHanNbHbIX METOOOB
IamMeHAeM TONnbKO MeToabl, He nogoxoguT Ans natrepHa

B KOTOPbIE HYXHO builder n cny4yaes, Korga meTtoabil
BHECTW NMpaBKK BO3BpaLLaloT 9K3EeMMNNSAP

N3MEHAEMOIO KIlaCCa



Cnoco0 2: lNpobnembl

MyBuilder builder = MyBuilder();

builder
builder

builder.setName (name):

builder.setValue (value):

MyBuilder

+ setName(name): MyBuilder
+ setDesc(desc): MyBuilder
+ setValue(value): MyBuilder




Cnocob 2: fipobneme!

MyBuilder builder = MyBuilder(); + setName(name): MyBuilderBase

builder = builder.setName (name); + setDesc(desc): MyBuilderBase

builder = builder.setValue (value): + setValue(value): MyBuilderBase

Java. lang.NoSuchMethodError:
ey . MyBuilder

MyBuilder MyBuilder.setValue (value)

+ setName(name): MyBuilder
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Cnoco06 2.
[IPUMEHNMOCTD

1 2 3

[looxoouT Ansg Kfnaccos Hu oanH N3 MeToaos Mo)XeT BCcTpamBaTbCA
C Ny6rnnyHbIMIA He OOJKEeH BO3BpallaTh B epapxXuto
MeTodaMU aK3eMMnnAap Moandu- HacheaooBaHUA

LIMpyeMoro Kracca



N

//;ackagecom.jokerconf.patching.example;

3 usages 1inheritor
public class Dog {

T usage

private void eat() { System.out.println("Eat a bone"); }

T usage

‘private void sleep() { System.out.println("HRRR!!! HRRRR!!!"); }
T usage

‘private boolean isAlive()| { return true; }

2 nousages

-public void live() - {
-~ while (isAlive()) {

Tusage 1override
public void woof() {

- -System.out.println("WOOF");

1

129
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Cnoco6 3. Peanusauus

« Co3gaém B naTye gekopartopsbl e [1na BbI30Ba OpUrMHarbHbIX
0119 HY>KHbIX METO0B METOAO0B B NaTt4ye Heobxoammo
co3gaTb 3arnyLwKkn ¢ Ha3BaHMEM

 [lomMme4yaeM Knacc nart4ya
npemuKkc+nMmsa MetToaa

N MEeTOoAbI-AeKopaTopbl
aHHOTaUUSAMMU e [lepeHocuM mMeToAabl U3 naTya

B OPUTMHaNbHbLIN KNacc
* [lepenmeHoOBbLIBaEM

COOTBETCTBYOLLMNE METOADI
B OPUrMHaNbHOM Krlacce,
noobasnasa M npedoukce



-

package com.jokerconf.patching.example;

NO UsSages
@0riginClass("com.jokerconf.patching.example.Dog")
©Decorate
public class DogDecorators {
NO UsSages
-+ - -(@DecoratedMethod
private void eat() {
- System.out.println("Wash paws");
-----__eat();
- -System.out.print("Clean the dishes");
}
NO UsSages
- -@DecoratedMethod
private void sleep() {
~ System.out.println("sssss....");

1

1 usage
private void __eat() {}

137



-

package com.jokerconf.patching.example;

3 usages 1inheritor
public class Dog {
2 usages
public Dog() {
}

T usage

private void __eat() { System.out.println("Eat a bone"); }

NO usages

private void __sleep() { System.out.println

("HRRR!!! HRRRR!!!"): }

T usage

private boolean isAlive() { return true; }

no usages 1 override
public void Tlive() {
while (this.isAlive()) {
- this.eat();
---------- this.sleep();

1usage 1override
‘public void woof() {

. System.out.println("WOOF"):
}

T usage

‘private void eat() {

- System.out.println("Wash paws");

- this.__eat(Q);

- System.out.print("Clean the dishes");

}

T usage

private void sleep() {

- System.out.println("sssss....");

}




SparkPatchAgent

I* _ . _
120,
I F

clck.ru/3Cy5DB


https://github.com/ytsaurus/ytsaurus-spyt/blob/3738bc2503df8d5964253602b68eecbac7a2e788/spark-patch/src/main/java/tech/ytsaurus/spyt/patch/SparkPatchAgent.java
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Cnoco6 3. lNpenmyLlecTBa n Hea4OCTaTKMN

® S

[lo3BONAET AekopmnpoBaThb Moxkem nobaBUTbL HOBbIW
npakTn4yeckun nodon metoa dyHKUMOHan nmbo
OpPUrMHaNbHOrO Kacca B Ha4Yano, NMbo B KOHeLl,

B TOM 4ynucne u ctatnyeckue, HO HE B CEpeAAy METOA4

Kak nyonun4yHble, Henb3qa ncnonb3oBaTtb

TaK N MPpUBAaTHbIE doyHKLUMOHaNbHbIE KOHCTPYKLUW

BHYTPW AeKkopaTopa
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1

[1na moanunkaumm [1na moandunkaumm
NPUBATHbIX CTaTUYECKUX
METOO0B METOO0B

2



Cnoco06 3.
[IPUMEHNMOCTD

1

2

3

[1na moanunkaumm [1na moandunkaumm Korga npeabiaywme
NpPuUBaTHbLIX CTaTUYECKUX Ba crnocoba
METOO0B METOOO0B He noaoLUNu

Hanpumep, nattepH builder



Cnoco6 4. MaHunynauuu
Ha ypoBHe DauTKoaa

7%

Vicnonb3oBaHMe HU3KOYPOBHETIO
APl ona maHunynauum
HenocpeacTBEHHO NMHCTPYKLUMNAMU
banTkoaa



Cnoco6 4. Peanusauus

<[>

MHomBuayanbHbIN Ko
ON4A KaXXaoro narya



// Set-the cluster -manager
val clusterManager: Int = args.master match {
case "yarn" => YARN

case m if m.startsWith("spark") => STANDALONE
case m if m.startsWith("mesos") => MESOS

case m if m.startsWith("k8s") => KUBERNETES
case m if m.startsWith("local") => LOCAL

case _ =>

error("Master must either be yarn or start with spark, mesos, k8s, or local")
-1



// Set-the cluster -manager
val clusterManager: Int = args.master match {
case "yarn" => YARN

case m if m.startsWith("spark") => STANDALONE
case m if m.startsWith("mesos") => MESOS

case m if m.startsWith("k8s") => KUBERNETES
case m if m.startsWith("local") => LOCAL

case _ =>

error("Master must either be yarn or start with spark, mesos, k8s, or local")
-1

case m if m.startsWith("ytsaurus") => YTSAURUS



‘String varl3 = args.master();

-1nt var7;

if ("yarn".equals(varl3)) A

~~ var7 = .MODULE$.org$apache$spark$deploy$SparkSubmit$$YARNQ) ;
'} else if (varl3.startsWith("spark")) {

'} else if (varl3.startsWith("local")) {

-~ var7 = .MODULE$.org$apache$spark$deploy$SparkSubmit$$LOCAL() ;

}-else - {

~+ this.error("Master must either be yarn or start with spark, mesos, k8s, or local");
. var7 = -1:

1



javap -p -¢c SparkSubmit.class

139: aload 13
141: ldc w #430 // String local
144: invokevirtual #415
// Method java.lang.String.startsWith(String)
147: 1ifeq 161
150: getstatic #43
// Field org.apache.spark.deploy.SparkSubmit$.MODULES$
153: invokevirtual #433
// Method org$apache$spark$deploy$SparkSubmit$$LOCAL()
156: 1istore 7
158: goto 177
161: goto 164



SparkSubmitSpyt

EI ;1]
A
A3

EI L

clck.ru/3Cy525


https://github.com/ytsaurus/ytsaurus-spyt/blob/3738bc2503df8d5964253602b68eecbac7a2e788/spark-submit/src/main/scala/org/apache/spark/deploy/SparkSubmitSpyt.scala

[lobaBneHHbIN banTKon

164: aload 13

166: ldc_w #2462 // String ytsaurus

169: invokevirtual #415

// Method java/lang/String.startsWith:(Ljava/lang/String;)Z

172: 1ifeq 186

175: ldc w #2463 // int 32
178: nop

179: nop

180: nop

181: istore 7

183: goto 202

186: goto 189



String varl3 = args.master();
int var7;
if ("yarn".equals(varil3)) {
var7 = .MODULE$.org$apache$spark$deploy$SparkSubmit$$YARN(Q);
} else if (varl3.startsWith("spark")) {
var7 = .MODULE$.org$apache$spark$deploy$SparkSubmit$$STANDALONE();
} else if (varl3.startsWith("mesos")) {
var7 = .MODULE$.org$apache$spark$deploy$SparkSubmit$$MESOS();
} else if (varl3.startsWith("k8s")) A
var7 = .MODULE$.org$apache$spark$deploy$SparkSubmit$$KUBERNETES();
} else if (varl3.startsWith("local")) {
var7 = .MODULE$.org$apache$spark$deploy$SparkSubmit$$LOCAL();
} else if (varl3.startsWith("ytsaurus")) o
var7 = 32;
} else {
this.error("Master must either be-yarn or start with spark, mesos, k8s,  ytsaurus or local");
var7 = -1;
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® S

HeT orpaHnyeHunmn O4yeHb BbICOKaA

B BapnaHTax Mmoaudukaymn CNOXXHOCTb peanu3aymn
MCXOQHOro Knacca N OTNagKu



Cnoco0 4.
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O

Korga npeabiayuwiune Tpu cnocoba
Hernb38 NPUMEHUTb MO TEM
NN NHBIM NPUYNHaAM



/

Runtime patching
npu coopke
N TECTUPOBAHUMU




Coopka javaagent (sbt)

lazy val "spark-patch™ = (project in file("spark-patch"))
.settings(
LibraryDependencies ++= spark ++ 1livy,
Compile / packageBin / packageOptions +=
Package.ManifestAttributes(
"PreMain-Class" -> "tech.ytsaurus.spyt.patch.SparkPatchAgent"



KoHurypaumsa javaagent
OnsA TecToB

lazy val javaAgents = Def.task {
Seq(ResolvedAgent(
AgentModule(
"spark-patch”™, -nullL,
AgentScope(test = true, dist = false),

) ;
("spark-patch™ / Compile / packageBin) .value

))



[Ho6aBneHue javaagent
B KOH(PpUTypauuro NnpoekKTa

lazy val "data-source’ = (project in file("data-source"))
.dependsOn( spark-patch™ % Provided)
.enablePlugins(JavaAgent)
.settings(
resolvedJavaAgents := javaAgents.value



3anycK aBTOTECTOB

sbt clean data-source/test

$ ps auxww | grep javaagent

java -javaagent:spark-patch.jar
-classpath data-source/target/scala-2.12/test-classes:

data-source/target/scala-2.12/classes:

sht.ForkMain 46875
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HagexHo nv 3t1o?

9

Ha nepBbIn B3rNag KaXXeTcsd YTo HeT,
HO NPU COOTBETCTBYHOLLEM MOKPbLITUU
TecTaMy COMHEHUA ncyesarT
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YOoOHO N 3T10?

1

[TlepBble Tpu crnocoba
OTHOCWUTENBHO NPOCTbIE
B MHTepdreunce

N peanusaunm

2

[1lo3BONAKT genaTb
MOANMUKaLINK

6e3 HenocpeacTBEHHO
MaHUNyNnMpoBaHUSA
OanTKOOOM HA HU3KOM
YPOBHE

3

bantkog — aTo
HECIOXHO)
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Hackonbko BooOLe nermTuMHO
TakK aenartb?

B ngeanbHOM MUpeE B 3TOM
HEeT HeobXoOMMOCTU

 Ho Mbl XXMBEM B pearnbHOM MUpeE,
C HeunaearnbHbIM KOOOM,
CNPOEKTUPOBAHHOM MO He Bceraa
ngeanbHOU apXUTeKType, NoaToMy
npuxoaunTcs)

* Hanuyme 60nbLUOro Konn4yecTaa
onbnnoTek Ana MmaHunynauun
0anTKOOOM roBOPUT O BbICOKOU
NOTPEOHOCTN B 3TOM




Cchbinkum

Mbl Ha GitHub: Peanunsauus runtime OneHcopc-4ar:
clck.ru/3Cy9yz patching framework: t.me/ytsaurus_ru

clck.ru/3CyA4y



https://clck.ru/3Cy9yz
https://clck.ru/3CyA4y
https://t.me/ytsaurus_ru

A% YTsaurus

Bonpocbl?

AnekcaHgp TokapeB, AlHOeKc,
TeamLead rpynnbl pa3padotku SPYT
powered by Apache Spark




