OnuvH neHb U3 JKU3HU
JVM uHkeHepa
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MBaH, 3gpaBerByiiTe!
Ceiluac Mbl UlLleM CUJILHBIX javd Pa3paboTuMKOB B HAIY
KOMAHAY.

[TosBosbTE O6paTuTbhest K Bam ¢ npepsoxkenuem
pacemoTperb BakaHeuto Senior Java Developer [IpoctuTe, HO 51 He

OTKPLITYIO B HAIlel KOMIGHUMU. Java paspaboruuxk. 4
paspaboryuk Java.

[Tomory, noxkanyiicra, ¢ HANUCAHMEM TECTOBOrO
3aaaHust Ha Java?

[Ipoitpu kBU3 no Java, Noayyu HOCKU OT NAPTHEpPOB!
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UBau YrnsHcknn

JVM engineer at Excelsior

@Vé JVM engineer at Excelsior@Huaowei

0 @ugliansky



UYro B nokaane

1. Kro taxue JVM-uHKeHepbl, U 3a4eM OHU HYXKHbI?
2. Kaxk umenHo paspabarbiBatorest huuu B JVM?

3. Dbayku u3 3KU3HU

10



UYro B nokaane

1. Kro taxue JVM-uHKeHepbl, U 3a4eM OHU HYXKHbI?
2. Kaxk umenHo paspabarbiBatorest huuu B JVM?

3. baiku U3 >KU3HU
il

[Touemy Tax pgosro Bce genaere??
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UYro B nokaane

1. Kro taxue JVM-uHKeHepbl, U 3a4eM OHU HYXKHbI?
2. Kaxk umenHo paspabarbiBatorest huuu B JVM?

3. baiku U3 >KU3HU
il

[Touemy Tax pgosro Bce genaere??
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Kak paboraer Java?

public static void main(String[] args) {
for (int i = 0; 1 < 19; i++) {
Object obj = new Object();
System.out.println(obj.hashCode());

test.java

13



Kak paboraer Java?

public static void main(String[] args) {
for (int i = 0; 1 < 19; i++) {
Object obj = new Object();
System.out.println(obj.hashCode());

test.java

javac

@: 1iconst_©

1: istore 1

2: iload 1

3: bipush

5: 1if_icmpge

8: new

11: dup

12: invokespecial
15: astore_2

16: getstatic

19: aload_2

20: invokevirtual
23: invokevirtual
26: 1iinc

29: goto

32: return

test.class

32
#2

#1

#3
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Kak paboraer Java?

public static void main(String[] args) {
for (int i = 0; 1 < 19; i++) {
Object obj = new Object();
System.out.println(obj.hashCode());

test.java

frontend-paspaboTka
(ruxaxoro JavaScript-a!)

javac

@: 1iconst_©

1: istore 1

2: iload 1

3: bipush

5: 1if_icmpge

8: new

11: dup

12: invokespecial
15: astore_2

16: getstatic

19: aload_2

20: invokevirtual
23: invokevirtual
26: 1iinc

29: goto

32: return

test.class

32
#2

#1

#3

15



Kak paboraer Java?

©: 1iconst_©
1: istore_ 1
2: 1iload_ 1
3: bipush

5: 1if _icmpge
8: new

11: dup
12: invokespecial
15: astore_2

16: getstatic

19: aload_2

20: invokevirtual
23: invokevirtual
26: iinc

29: goto

32: return

test.class

10
32
#2
#1
#3

#4
#5

16



Kak paboraer Java?

iconst_©

istore_ 1

iload 1

bipush 10
: if_icmpge 32
8: new #2 JVM
11: dup

12: invokespecial #1
15: astore_2

16: getstatic #3
19: aload_2

20: invokevirtual #4
23: invokevirtual #5
26: iinc 1, 1
29: goto 2
32: return

uT W iNNEFREO

test.class




Kak paboraer Java?

iconst_©

istore_ 1

iload 1

bipush 10
: if_icmpge 32
8: new #2 JVM
11: dup

12: invokespecial #1
15: astore_2

16: getstatic #3
19: aload_2

20: invokevirtual #4
23: invokevirtual #5
26: iinc 1, 1
29: goto 2
32: return

uT W iNNEFREO

test.class
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Kak paboraer Java?

32:

iconst_©
istore_ 1
iload 1
bipush

if _icmpge

new

dup
invokespecial
astore_2
getstatic
aload 2
invokevirtual
invokevirtual
iinc

goto

return

test.class

32
#2

#1

#3

#4
#5

JVM

add
mov
lea
mov
lea
xor
stosq
stosq
xor
jmp
add
lea
xor
stosd
lea
mov
mov
lea

mov

rsp,
eax,

rax,

byte -24
dword [rsp-0CeeH]
[rel Le02]

gword [rsp], rax

rdi,

eax,

ebx,

[rsp+8H]

eax

ebx

short LO12 ; v

ebx,
rdi,

eax,

rbp,

byte 1
[rsp+14H]

eax

[rel _@java_lang_Object]

qgword [rsp+8H], rbp
dword [rsp+10H], -2126479360

rcx,

rsi,

[rsp+8H]

qword [rel

_4java_lang_System_out]
hashCode

call
mov
mov
mov
mov

call

edx,
rax,
rcx,
rax,

rax

eax
gword [rsi]

rsi

gword [rax+1DeH]

19



Kak paboraer Java?

uT W iNNEFREO

8-

11:
12:
15:
16:
19:
20:
23:
26:
29:
32:

iconst_©
istore_ 1
iload 1
bipush

if _icmpge

new

dup
invokespecial
astore_2
getstatic
aload 2
invokevirtual
invokevirtual
iinc

goto

return

test.class

32
#2

#1
#3
#4

#5
1, 1

JVM

NHTepnpeTauuns

20



Kak paboraer Java?

©: 1iconst_©

1: istore_ 1

2: 1iload_ 1

3: bipush 10

5: 1if _icmpge 32

8: new #2 JVM NHTepnpeTauns
11: dup

12: invokespecial #1 JIT-KOMHMHHHMH
15: astore_2

16: getstatic #3

19: aload_2

20: invokevirtual #4
23: invokevirtual #5
26: iinc 1, 1
29: goto 2
32: return

test.class
21




Kak paboraer Java?

©: 1iconst_©

1: istore_ 1

2: 1iload_ 1

3: bipush 10

5: 1if _icmpge 32

8: new #2 WHTepnpeTauus
11: dup JVM

12: invokespecial #1 JIT-KOMI'IVIJ'IFILI,I/IH
15: astore_2

16: getstatic #3

19: aload_ 2 AOT -kKomMnunnaum4

20: invokevirtual #4
23: invokevirtual #5
26: iinc 1, 1
29: goto 2
32: return

test.class
22




Kak paboraer Java?

©: 1iconst_©

1: istore_ 1

2: 1iload_ 1

3: bipush 10

5: 1if _icmpge 32

8: new #2 WHTepnpeTauus
11: dup JVM

12: invokespecial #1 JIT-KOMI'IVIJ'IFILI,I/IH
15: astore_2

16: getstatic #3

19: aload_ 2 AOT -kKomMnunnaum4

20: invokevirtual #4
23: invokevirtual #5
26: iinc 1, 1
29: goto 2
32: return

A paHTanm!

test.class
23




Jllesia B xoMnuJjsTope:

o T'nobanbHO - NOPOAUTL MAILIMHHBIA KOZ;

v/ 1nop HYXKHY0 maarpopmMy
v KOppeKTHbIH™
v acddexTuBHbIN

24



Jlena B KOMOUJISITOPE: Compilers

o T'nobanbHO - NOPOAUTL MAILIMHHBIA KOZ;

v
v
v

o bosee xoHKpeTHO:

v

v

Principles, Techniques,
and Tools

NoJ HYKHYIO N1aT(OopMY
KOPPEeKTHbIH ™
apcpeXTUBHBIN

Alfred V. Aho
Ravi Sethi
Jeffrey D. Ullman

Parsing => Lowering => Code generation

DCE, Inline, Loop unrolling, Global value numbering, Scalar
replacement, Register allocation, Bounds-checking optimizations, and
more and more

25



Jlena B paHTtanmMme:




Jlena B paHTtanmMme:

o [7106a1bHO — MOMOYDL MOJYYeHHOMY MALIVMHHOMY KOAY
paborarb (3phpeKkTUBHO)
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O DboJsiee KOHKpeETHO:

v Annoxauys namsiTu U cbopka mycopa

v Tloppepskka tiered compilation: oT MHTEpHpeTaTopa K
boJsiee onTUMU3UPOBAHHOMY Koy (1 obpaTHO!)




Jlena B paHTtanmMme:

o [7106a1bHO — MOMOYDL MOJYYeHHOMY MALIVMHHOMY KOAY
paborarb (3phpeKkTUBHO)

O DboJsiee KOHKpeETHO:

v Annoxauys namsiTu U cbopka mycopa

v Tloppepskka tiered compilation: oT MHTEpHpeTaTopa K
boJsiee onTUMU3UPOBAHHOMY Koy (1 obpaTHO!)

v/ Peanu3zanusi BbICOKOYpPOBHEBBIX (PUY SI3bIKOB:

VICKJIIOU@HUSI, CHHXPOHU3a1us, threading, pediexcus,
WHTEepom U T.A.




[lapa sk30THYECKUX
OpuUumMepos!

30



HesiIBHbIe UCKJIIOUCHUSI

struct st {
int a, b;

s

int main() {
struct st * ptr = NULL;
ptr->a = 42;

31



HesiIBHbIe UCKJIIOUCHUSI

struct st { g{‘“j X -

int a, b; ??ﬁ II‘ ()

int main() { b//fgﬁ,”\xtf? '

struct st * ptr = NULL;
ptr->a = 42;

Segmentation fault
(core dumped)

ToyHee UB

32



HesiIBHbIe UCKJIIOUCHUSI

class Test {

int a;

public static void main(String[] args) {
Test t = null;

t.a = 42;
} Exception in thread "main" java.lang.NullPointerException:
Cannot assign field "a" because "t" is null
at Main.main(Main.java:9)

33



HesiIBHbIe UCKJIIOUCHUSI

class Test {
Kaxk 1obUuThbest TaKoro

int a;
) [IOBeCHUS?
public static void main(String[] args) {
Test t = null;
t.a = 42;
} Exception in thread "main" java.lang.NullPointerException:

Cannot assign field "a" because "t" is null
at Main.main(Main.java:9)

34



HesiIBHbIe UCKJIIOUCHUSI

public static void foo(Test t) {

t.a = 42;

foo(null);

35



HesiIBHbIe UCKJIIOUCHUSI

public static void foo(Test t) {
if (t != null) { // [COMPILER-GENERATED]
t.a = 42;
} else { // [COMPILER-GENERATED]

throw new NullPointerException();

foo(null);

36



HesiIBHbIe UCKJIIOUCHUSI

public static void foo(Test t) {
if (t != null) { // [COMPILER-GENERATED]
t.a = 42;
} else { // [COMPILER-GENERATED]

throw new NullPointerException();

foo(null);

Kaxzabli JocTym K I0JIIO,
KAKIbIHA BbI30B (PYHKLUU
0OpaMJISITL NPOBEPKOW?

Ho aT0 xe ouennb noporo!

37



HesiIBHbIe UCKJIIOUCHUSI

public static void foo(Test t) {
t.a = 42;

foo(null);

Kaxzabli JocTym K I0JIIO,
KAKIbIHA BbI30B (PYHKLUU
o0paMJISITL MPOBEPKOM?

Ho 3T0 Xe oueHb noporo!

A Xaxk Ha camom peje?

38



HesiIBHbIe UCKJIIOUCHUSI

public static void foo(Test t) { Kaxawiit goeryn x nosmto,
KAKIbIHA BbI30B (PYHKLUU
t.a = 42; o0paMJISITL MPOBEPKOM?
}
Ho aT0 3xe ouennb noporo!
foo(null); A Kax Ha camoMm peJie?

-XX:+UnlockDiagnosticVMOptions
-XX:+PrintAssembly

mov DWORD PTR [rsi+@xc], ©x2a ;*putfield a {reexecute=0 rethrow=0 return_oop=0}
5 - Main::foo@34 (line 13)
39



HesiIBHbIe UCKJIIOUCHUSI

public static void foo(Test t) { Kaxxaeiit foetyn K moso,
KAKIbIHA BbI30B (PYHKLUU
t.a = 42; 0OpaMJISITL NPOBEPKOW?
}
Ho 3T0 Xe oueHb noporo!
foo(null); A Kaxk Ha camoM paeJie?

-XX:+UnlockDiagnosticVMOptions
-XX:+PrintAssembly

mov DWORD PTR [rsi+@xc], ©x2a ;*putfield a {reexecute=0 rethrow=0 return_oop=0}
5 - Main::foo@34 (line 13)
; implicit exception: dispatches to 0x0000028cc 40



HesiIBHbIe UCKJIIOUCHUSI

public static void foo(Test t) {
t.a = 42;
a nycTb
} B3pbiBaercst!

foo(null);

41



HesiIBHbIe UCKJIIOUCHUSI

public static void foo(Test t) {
t.a = 42;
a nycTb
} B3pbiBaercst!

foo(null);

SEGFAULT

42



HesiIBHbIe UCKJIIOUCHUSI

public static void foo(Test t) {

t.a = 42;
) a nycrb ' Segfault
B3pbIBACTCS: [IepexBaTbIBAeTCsI
panTaiimom! '
foo(null);

SEGFAULT

43



HesiIBHbIe UCKJIIOUCHUSI

public static void foo(Test t) {

t.a = 42;
) a nycrb ' Segfault
B3pbIBACTCS: [IepexBaTbIBAeTCsI
panTaiimom! |
foo(null);

|

B 3TOH1 TOUKe MoOXKeT

SEG FAUL.T Ob1TH NPE?

throw new NullPointerException() core dump

44



HesiIBHbIC UCKJIIOUCHUSI

o becnaartHble, Korga UCKJJIIo4eHHue He ClIyvyaeTcs

45



HesiIBHbIe UCKJIIOUCHUSI

o becnaartHble, Korga UCKJJIIo4eHHue He ClIyvyaeTcs

o Jloporue, Koraa cayuyarores, Ho 3To penko! (a ecau 6yaer
4acTo CIY4aTbes - AeONTUMU3NPYeM)

46



HesiIBHbIe UCKJIIOUCHUSI

o becnsarHble, Korga UCKJJIIo4eHHue He ClIyvyaeTcs

o Jloporue, Korja ciayuaroTest, HO 3To peaxo! (a ecau 6yger
4acTo CIY4aTbes - AeONTUMU3NPYeM)

o0 Yrtobnl cpaboranu, paHTaM PpuabTpyet cerconts! (koraa
Becb MUp pymutest!), nose3Hble NpeBpalldeT B UCKIYeHUs

o [loxoxum obpaszom Moryr o6pabaTbIBATLES AesieHre Ha
HOJIb, SOE, safe-points 1 gaxke clinit checks

47
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new TO HeHACTOSIIIUU!

O BblgesnsaTb 00bexTbl B NAMSITY = Harpykarb GC

o Iloatomy JVM makeumMaabHO cTapaercst 3Toro n3bexarb

49



new TO HeHACTOSIIIUU!

O BblgesnsaTb 00bexTbl B NAMSITY = Harpykarb GC
o Iloatomy JVM makeumMaabHO cTapaercst 3Toro n3bexarb

o [losb3yroTest 1M 06bEKTOM TOJILKO JIOKAJILHO, UJIU Ke OH yTekaeT B kyuy? Ha
3TO OTBETUT AHAIU3 YTeKaHuu uau Escape Analysis

50



new TO HeHACTOSIIIUU!

class Test {
int a, b;

}

public void foo() {
Test obj = new Test();
obj.a = 42;
obj.b = 10;

System.out.println(obj.a + obj.b);

51



new TO HeHACTOSIIIUU!

class Test {
int a, b;

}

public void foo() {
Test obj = new Test();
obj.a = 42;
obj.b = 10;

System.out.println(obj.a + obj.b);

obj cymiecTBYeT TOJbKO B
aTOi obaactu. HY 3auem ero
QJJIOLMPOBATL B Xune?

52



new TO HeHACTOSIIIUU!

class Test {
int a, b;

}

public void foo() {
Test obj = new Test();
obj.a = 42;
obj.b = 10;

System.out.println(obj.a + obj.

B Taxom ciyuyae MOXXHO NPUMEHUTDL
ontumusauuio Scalar Replacement

53



new TO HeHACTOSIIIUU!

class Test {
int a, b;

}

public void foo() {
// REMOVED BY COMPILER
// Test obj = new Test();

int a
int b

42;
10;

System.out.println(a + b);

B Taxom ciyuyae MOXXHO NPUMEHUTDL
ontumusauuio Scalar Replacement

1. O6mbekT pacnanaeTcsi HA ATOMbI
(paboraem ¢ ero moJyisIMU, KK C
OObLIUHbLIMU JIOKAJIAMU)

2. 3droJjioBKA HeT, AJUIOKALIUU TeM
6osee

54



new TO HeHACTOSIIIUU!

class Test {
int a, b;

}

public void bar(Test arg) {
arg.b = 10;
System.out.println(arg.a + arg.b);
}

public void foo() {
Test obj = new Test();
obj.a = 42;
bar(obj);

55



new TO HeHACTOSIIIUU!

class Test { Jlonyetum bar He npouHIANAHUIICS,
int a, b; TOIA TAK IPOCTO He B30pBellb!

CTaHOBUTCST OPOIKEe NepeilaBaTb
BHYTPEHHOCTU 00beKTd B (PYHKIUHY,
public void bar(Test arg) { YeM MPOCTO CCBLIIKY HA 3TOT 06LEKT.
arg.b = 10;
System.out.println(arg.a + arg.b);

}

public void foo() {
Test obj = new Test();
obj.a = 42;
bar(obj);
} 56



new TO HeHACTOSIIIUU!

class Test { Jlonyetum bar He npouHIANAHUIICS,
int a, b; TOIA TAK IPOCTO He B30pBellb!

CTaHOBUTCST AOPOIKE NepeaBaTb
BHYTPEHHOCTU 00beKTd B (PYHKIUHY,

public void bar(Test arg) { YeM MPOCTO CCBLIIKY HA 3TOT 06LEKT.
arg.b = 10;
System.out.println(arg.a + arg.b); Ho npu 3TOM new Bce ellle JIMITHUY,
} YTeKaHUH Belb Her!

public void foo() {
Test obj = new Test();
obj.a = 42;
bar(obj);
} 57



new TO HeHACTOSIIIUU!

class Test {
int a, b;

}

Torma MOXKHO 3aAME@HUTL new
Ha anfokauui Ha CTeke.

public void bar(Test arg) {

arg.b = 10;
System.out.println(arg.a + arg.b);
} obj.header
-  foo
obj.a
public void foo() { obj.b
Test obj = new [on stack] Test(); arg
obj.a = 42; - bar
bar(obj);

58



class Test {
int a, b;

}

static Test t;

public void foo(boolean shouldEscape) {
Test obj = new Test();
obj.a = 42;
obj.b = 10;

System.out.println(obj.a + obj.b);
if (shouldEscape) {

t = obj;
¥

59



class Test {

int a, b;
} C TOuKkU 3peHust JII060ro aHAIN3A
escape 3zechb cayuyaeres: (MYycTb U He
static Test t; Bceraa)

public void foo(boolean shouldEscape) {
Test obj = new Test();
obj.a = 42;
obj.b = 10;

System.out.println(obj.a + obj.b);
if (shouldEscape) {

t = obj;
¥

60



class Test {

int a, b;
} C TOuKkU 3peHust JII060ro aHAIN3A
escape 3aech cayuaerest (MYerb U He
static Test t; Bceraa)
public void foo(boolean shouldEscape) { Ho ectb 6oJiee MOIIHBIN GHAIUS:
Test obj = new Test(); partial escape analysis, KoTopblit
obj.a = 42; IIO3BOJISIET CAEJATh TAK
obj.b = 10;

System.out.println(obj.a + obj.b);
if (shouldEscape) {

t = obj;
¥
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class Test {
int a, b;

}

static Test t;

public void foo(boolean shouldEscape) {
int a = 42;
int b = 10;

System.out.println(a + b);

if (shouldEscape) {
Test obj = new Test();
obj.a = a;
obj.b = b;
t = obj;

C TOuKkU 3peHust JII060ro aHAIN3A
escape 3zechb cayuyaeres: (MYycTb U He
Bceraa)

Ho ecTb 60J1€e MOIHBIA AHAIU3:

partial escape analysis, KoTopblit
IO3BOJISIET CAERNATb TAK
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class Test {
int a, b;

}

static Test t;

public void foo(boolean shouldEscape) {
int a = 42;
int b = 10;

System.out.println(a + b);

if (shouldEscape) {
Test obj = new Test();
obj.a = a;
obj.b = b;
t = obj;

C TOuKkU 3peHust JII060ro aHAIN3A
escape 3zechb cayuyaeres: (MYycTb U He
Bceraa)

Ho ecTb 60J1€e MOIHBIA AHAIU3:
partial escape analysis, KoTopblit
IO3BOJISIET CAERNATb TAK
dBakyauust oobexra B heap Tosnbko
TAM, I7ie 9TO NPABAd HYKHO.

304aCTY10 3TO XOJIOAHBIM NYTh.

PeanuszoBano B komnuisrope Graal

63



new TO HeHACTOSIIIUU!

O MHorue new - Toxe 0ecCnJaTHbIe, MOXKHO He OOSITCSI UX CTABUTDL
B cBoeM Kkoze, JVM nocrapaerest ux yoparb

o Scalar replacement - B HotSpot (u Be3zne), Partial EA B Graal
KOMIIUJISITOPe

o Stack allocation - 8 IBM Opend9, B HotSpot ectb TOnbLKO
nporotun u proposal:

github.com/microsoft/openjdk-proposals/blob/main/stack _all
ocation/Stack Allocation JEP.md

64


https://github.com/microsoft/openjdk-proposals/blob/main/stack_allocation/Stack_Allocation_JEP.md
https://github.com/microsoft/openjdk-proposals/blob/main/stack_allocation/Stack_Allocation_JEP.md
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MHoro npumepoB pasHbIX HeboabuIuX 3aaa4y B JVM

https://shipilev.net/jvm/anatomy-quarks
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Kaxk pazpabarbiBatb JVM?

Ha 4yeM nmucaTb paHTaMMbl U KOMMOUISTOPLI?
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Kaxk pazpabarbiBatb JVM?

Ha 4yeM nmucaTb paHTamMMbl U KOMMOUNATOPbLI?

C++?
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Kaxk pazpabarbiBatb JVM?

Ha 4yeM nmucaTb paHTamMMbl U KOMMOUNATOPbLI?

C++? Ho noyeMy MMeHHO Ha HeM?
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Kaxk pazpabarbiBatb JVM?

Ha 4yeM nmucaTb paHTamMMbl U KOMMOUNATOPbLI?
C++? Ho noyeMy MMeHHO Ha HeM?

npOMBBO,ﬂ,MTeﬂbHOCTb N CBA3b C HNU3KNUM YPOBHEM
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Kaxk pazpabarbiBatb JVM?

Ha 4yeM nmucaTb paHTamMMbl U KOMMOUNATOPbLI?
C++? Ho noyeMy MMeHHO Ha HeM?

[lpon3BOANTENBHOCTL U CBA3b C HU3KMM YPOBHEM
Ho Bce He TakK OAHO3HAa4HO!
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Ha yem nucarb komouasitop?

301a4a KOMIIUJISITOPA - NOPOAUTb MALLIMHHBIN KO

v/ 1nop HYXHYW mi1argpopMy
v KOpPpPeKTHbIN
v addexTuBHbINA




Ha yem nucarb komouasitop?

301a4a KOMIIUJISITOPA - NOPOAUTb MALLIMHHBIN KO

v/ 1nop HYXHYW mi1argpopMy
v KOpPpPeKTHbIN
v addexTuBHbINA

Bepem 6aiiThl Ha Bxof (MCXOAHYIO NIPOrpaMMy),
reHepupoBAThL OAUTHI HA BbIXoAe (MAIIUMHHBINA KoA)!

Her HUKAKOM CBSI3U C "HU3KUM YpOBHEM'!




Kaxk pazpabarbiBatb JVM?

Ha 4yeM nmucaTb paHTamMMbl U KOMMOUNATOPbLI?

C++? Ho noyeMy MMeHHO Ha HeM?

[I[pON3BOANTENBHOCTbL N EBASH—E—HHSKHM—yPeBHEM
Ho Bce He TakK OAHO3HAa4HO!
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Ha yem nucarb komouasitop?

301a4a KOMIIUJISITOPA - NOPOAUTb MALLIMHHBIN KO

v/ 1nop HYXHYW mi1argpopMy
v KOpPpPeKTHbIN
v addexTuBHbINA

Hacxosbko ObICTPO 9TO HYKHO CeaThb?
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Ha yem nucarb komouasitop?

301a4a KOMIIUJISITOPA - NOPOAUTb MALLIMHHBIN KO

v/ 1nop HYXHYW mi1argpopMy
v KOpPpPeKTHbIN
v addexTuBHbINA

Hacxosbko ObICTPO 9TO HYKHO CeaThb?

1. Jns AOT KoMOUasSITOPOB - HE TAK BAJKHO
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Ha yem nucarb komouasitop?

301a4a KOMIIUJISITOPA - NOPOAUTb MALLIMHHBIN KO

v/ 1nop HYXHYW mi1argpopMy
v KOpPpPeKTHbIN
v addexTuBHbINA

Hacxosbko ObICTPO 9TO HYKHO CeaThb?

1. Jns AOT KoMOUasSITOPOB - HE TAK BAJKHO

2. Jna JIT xoMouasiTopoB BaXHee, IJIATUM 3a
IIPOU3BOAUTEIbHOCTb KOMIIUJISTOPA CTAPTAIIOM
IIPUJIOKEHMUSI, HO...
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Ha yem nucarb komouasitop?

KomnunaTtop

Pexum paboTbl

Ha yem HanwucaH
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frontend-paspaboTka
(ruxaxoro JavaScript-a!)

Kak paboraer Java?

public static void main(String[] args) {
for (int i = 0; 1 < 19; i++) { javac
Object obj = new Object();
System.out.println(obj.hashCode());

test.java

[MonyymBLumMmnca G6anT-kog AOSMKeH ObITb:
1. KoppeKTHbIM

2. YHuBepcanbHbIM

@: 1iconst_©

1: istore 1

2: iload 1

3: bipush

5: 1if_icmpge

8: new

11: dup

12: invokespecial
15: astore_2

16: getstatic

19: aload_2

20: invokevirtual
23: invokevirtual
26: 1iinc

29: goto

32: return

test.class

32
#2

#1

#3
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Ha yem nucarb komouasitop?

KomnunaTtop

Pexum paboTbl

Ha yem HanwucaH

javac

AOT*

Java
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Ha yuem nucarb

KOMIUISITOP?

KomnunaTtop Pexnm paboTbl Ha yem HanucaH
javac AOT* Java
HotSpot C1/C2 JIT C++
IBM 9
Open) JIT & AOT Ct

compiler
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Ha yuem nucarb

KOMIUISITOP?

KomnunaTtop Pexnm paboTbl Ha yem HanucaH
javac AOT* Java
HotSpot C1/C2 JIT C++
7 & sor
Graal JIT & AOT Java (!)
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Ha yem nucarb komouasitop?

KomnunaTtop Pexnm paboTbl Ha yem HanucaH
javac AOT* Java
HotSpot C1/C2 JIT C++
1M OpenJ3 JIT & AOT Ct
compiler
Graal JIT & AOT Java (!)
Excelsior JET
X * AOT/JIT Scala/Java (!!)

compiler
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Ha yem nucarb paHTamm?
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Ha yem nucarb paHTamm?

npOl/IBBO,EI,l/ITeﬂbHOCTb N CBA3b C HU3KMM YPOBHEM

BoTr B paHTalMe M TO M APYTLOE€ HYXHO, KakK BO3AVyX
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Ha yem nucarb paHTamm?

[lpOM3BOAUTENBHOCTb U CBA3b C HU3KUM YPOBHEM
BoTr B paHTalMe M TO M APYTLOE€ HYXHO, KakK BO3AVyX

A ewe: HyXHa NpPeacKa3yeMoOCTb/HEMPEPLIBHOCTb
MCMOMHEHUSA M MOJHbIA KOHTPOJIb Haj HUM
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Ha yem nucarb paHTamm?

[lpon3BOANTENBHOCTb U CBSA3b C HU3KUM YPOBHEM
BoT B paHTarMe M TO M APYroO€ HYXHO, KakK BO3AVyX

A ewe: HyXHa NpPeacKa3yeMoOCTb/HEMPEPLIBHOCTb
MCMOMHEHUSA M MOJHbIA KOHTPOJIb Haj HUM

3HaunT Bce-Takyu C++?
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Ha yem nucarb paHTamm?

¥ master v graal / substratevm /

©

Do R R R

patrick96 [GR-40082] Visibility changes.

ci svm/ci: rename “test" tag to native_unittests
mx.substratevm [GR-41841] Migrate remaining hashes to sha512.

src [GR-40082] Visibility changes.

CHANGELOG.md Update CHANGELOG.md .

LICENSE Harmonize different version of GPLv2+CPE
README.md Restore native-image docs with links to the new docs

Go to file Add file ~ ee

v 0728c58 yesterday Y9 History

5 days ago
2 days ago
yesterday
9 days ago
3 years ago

17 months ago
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Ha yem nucarb paHTamm?

Repository Structure

This source repository is the main repository for GraalvVM and includes the following components:

Directory Description
.devcontainer/ Configuration files for GitHub dev containers.
Ha camom pene -
.github/ Configuration files for GitHub issues, workflows, ... [IOJIHOLIGHHbIH
compiler/ Graal compiler, a modem, versatile compiler written in Java. paH.TaI/IM AL
Native Image
espresso/ Espresso, a meta-circular Java bytecode interpreter for the GraalVim.
java-benchmarks/ Java benchmarks. Ha yem Hanucau?
regex/ TRegex, a regular expression engine for other GraalVIM languages.
sdk/ GraalVM SDK, long-term supported APIs of GraalVM.

substratevm/ Framework for ahead-of-time (AOT) compilation with Native Image. 89




Ha yem nucarb paHTamm?

1.9

master v | graal / substratevm / src / com.oracle.svm.core / src / com / oracle / svm / core / heap /

’ jovanstevanovic JFR StackTrace and JFR Method repositories. Dump samples in form of J...

Go to file Add file ~ aes

X 417734e on Sep 27 O History

Y AbstractMemoryMXBean java Update import statements 3 months ago
[ AllocationFeature java Use @AutomaticallyRegisteredFeature and @AutomaticallyRegisteredimage... 2 months ago
[ BarrierSetProvider.java Minor refactorings. 3 months ago
[ ClassHistogramVisitor.java Replace Heap.getlnitializedClasses with Heap.getLoadedClasses. 17 months ago
[ CodeReferenceMapDecoder.java JFR StackTrace and JFR Method repositories. Dump samples in form of J... 2 months ago
[ CodeReferenceMapEncoder.java Loom support for Native Image. 2 years ago
[ ExcludeFromReferenceMap.java Move annotations to different package 3 months ago
[ FillerObjectjava Use filler objects in aligned chunks to prevent gaps in a range cover... 2 years ago
O GCjava Add AggressiveShrinkCollectionPolicy for libgraal. 4 months ago
@ GCCausejava Use @AutomaticallyRegisteredFeature and @AutomaticallyRegisteredimage... 2 months ago
[ Heapjava Merge remote-tracking branch ‘origin/master’ into cwi/GR-38909-substi... 2 months ago




Ha yem nucarb paHTamm?

2 usages

@Uninterruptible(reason = "Avoid races with other threads that also try to trigger a GC")
@RestrictHeapAccess(access = RestrictHeapAccess.Access.NO_ALLOCATION,
reason = "Must not allocate in the implementation of garbage collection.")

boolean collectWithoutAllocating(GCCause cause, boolean forceFullGC) {
VMError.guarantee(!hasNeverCollectPolicy());

int size = SizeOf.get(CollectionVMOperationData.class);
CollectionVMOperationData data = StackValue.get(size);
UnmanagedMemoryUtil.fill((Pointer) data, WordFactory.unsigned(size), (byte) 0);
data.setNativeVMOperation(collectOperation);

data.setCauseId(cause.getId());

data.setRequestingEpoch(getCollectionEpoch());
data.setRequestingNanoTime(System.nanoTime());
data.setForceFullGC(forceFullGC);

enqueueCollectOperation(data);

return data.getOutOfMemory();
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Ha yem nucarb paHTamm?

The Substrate VM is ...

. an embeddable VM
for, and written in, a subset of Java
optimized to execute Truffle languages
ahead-of-time compiled using Graal

integrating with native development tools.

https://www.oracle.com/technetwork/java/jvmls2016-wimmer-3125555.pdf
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Ha yem nucarb paHTamm?

Ha uucTtom Java (uvnm nwbom apyrom obbiMHOM managed
S13bIKe€) MNMCATb PaHTaWMbl HE MOAYYUTCH, HO...

..MOXHO [eNaTb CBOW CMNeunanns3npoBaHHbIE
nony-managed A3blKWM, KOTOpble BaM NoaoMayT

[lpumep: SubstrateVM/Systemlava
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Kaxk pazpabarbiBatb JVM?

Ha uyeM nucaTb paHTaWMbl U KOMMOUIATOPLI?

HekoTopble coBpeMeHHble JVM paspabaTbiBalTCA He
Ha C++, a Ha managed g3bikax (Java, Scala, ux
BapmaumMm gns paHTanma)
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Kaxk pazpabarbiBatb JVM?

Ha uyeM nucaTb paHTaWMbl U KOMMOUIATOPLI?

HekoTopble coBpeMeHHble JVM paspabaTbiBalTCA He
Ha C++, a Ha managed g3bikax (Java, Scala, ux
BapmaumMm gns paHTanma)

JTO 3HA4YUT:. pas3paborka B IDEA, WHWUT-TECTbl U
bonee HU3KMN NOpPOr BXOAa B pa3paboTky
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OTaaXuBAM TAK, CJIOBHO HUKTO HE BUIAUT
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OTaaXuBAM TAK, CJIOBHO HUKTO HE BUIAUT

JonyctuMm, Mbl omnbsaues npu paspaborke GC

MTbIOLWINT
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OTaaXuBAM TAK, CJIOBHO HUKTO HE BUIAUT

JonyctuMm, Mbl omnbsaues npu paspaborke GC
[IposiBnenust:

o CobuparoTest JKUBble 00bEKTbl =
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OTaaXuBAM TAK, CJIOBHO HUKTO HE BUIAUT

JonyctuMm, Mbl omnbsaues npu paspaborke GC
[IposiBnenust:
o CobuparoTest JKUBble 00bEKTbl =

v/ passaabl JVM
(He JOKHO mpoucXoauTb HUKoraal)
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OTaaXuBAM TAK, CJIOBHO HUKTO HE BUIAUT

JonyctuMm, Mbl omnbsaues npu paspaborke GC
[IposiBnenust:
o CobuparoTest JKUBble 00bEKTbl =

v/ passaabl JVM
(He JOKHO mpoucXoauTb HUKoraal)

v/ HexoppeKTHoe nosefneHue!
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OTaaXuBAM TAK, CJIOBHO HUKTO HE BUIAUT

JonyctuMm, Mbl omnbsaues npu paspaborke GC

[IposiBnenust:

o CobuparoTest JKUBble 00bEKTbl =

v/ passaabl JVM
(He JOKHO mpoucXoauTb HUKoraal)

v/ HexoppeKTHoe nosefneHue!

o He cobuparwTest MepTBble 00 beKTbl =

v yreuxku namstu (popmanbHO He 6ar)
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OTaaXuBAM TAK, CJIOBHO HUKTO HE BUIAUT

JonyctuMm, Mbl omnbsaues npu paspaborke GC

Hy, nogymaems! OtTnagum.

Ila, Ho...




OTaaXuBAM TAK, CJIOBHO HUKTO HE BUIAUT

JonyctuMm, Mbl omnbsaues npu paspaborke GC

Hy, nogymaems! OtTnagum.

Ila, Ho...

o [Ipobaemsbl nposiBisttorest pa3 B N 3anyckos
(rme N moxert 6bITL =10000)




OTaaXuBAM TAK, CJIOBHO HUKTO HE BUIAUT

JonyctuMm, Mbl omnbsaues npu paspaborke GC

Hy, nogymaems! OtTnagum.

Ila, Ho...

o [Ipobaemsbl nposiBisttorest pa3 B N 3anyckos
(rme N moxert 6bITL =10000)

0 B oTiaguuke He NpPOSIBJSICTCS
(TAMMUHI'U He Te)




OTaaXuBAM TAK, CJIOBHO HUKTO HE BUIAUT

JonyctuMm, Mbl omnbsaues npu paspaborke GC

Hy, nogymaems! OtTnagum.

Ila, Ho...

o [Ipobaemsbl nposiBisttorest pa3 B N 3anyckos
(rme N moxert 6bITL =10000)

0 B oTiaguuke He NpPOSIBJSICTCS
(TAMMUHI'U He Te)

o Jloru He [IOMOI'YT - AUCKA HEe XBATHUT




OTaaXuBAM TAK, CJIOBHO HUKTO HE BUIAUT

JonyctuMm, Mbl omnbsaues npu paspaborke GC

Hy, nogymaems! OtTnagum.

A Kak otiaKuBarb TO Toroa???
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OTaaXuBAM TAK, CJIOBHO HUKTO HE BUIAUT

JonyctuMm, Mbl omnbsaues npu paspaborke GC

Hy, nogymaems! OtTnagum.

A Kak otiaKuBarb TO Toroa???
O AccepTbl 10 BceMy KoAy paHTArMMa
o JloBymku U TepnesruBoe OXUAAHUE

o @opmanbuast Bepudukanus!
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Apdexr 6abouku
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Apdexr 6abouku

Ciyuyai U3 JKU3HU:

1. ¥ HexkoTOpBIX NMOJL30BATEICU NPOSIBJISCTCS CTPAHHDLIN
passaj B Heapax msvcrleo.dll
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Apdexr 6abouku

Ciyuyai U3 JKU3HU:

1. ¥ HexkoTOpBIX NMOJL30BATEICU NPOSIBJISCTCS CTPAHHDLIN
passaj B Heapax msvcrleo.dll

2. Ha Halueill cTopoHe, KOHEYHO, He BOCIIPOU3BOAUTCS
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Apdexr 6abouku

Ciyuyai U3 JKU3HU:

1. ¥ HexkoTOpBIX NMOJL30BATEICU NPOSIBJISCTCS CTPAHHDLIN
passaj B Heapax msvcrleo.dll

2. Ha Haumey cTropoHe, KOHEYUHO, He BOCIIPOU3BOUTCS
3. PasBanuBaerest He TOJbKO Haiua JVM!

4. Y Bcex ectb ogHO obiee: Windows 10 Creators Update, a
KpOMe TOro...
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Apdexr 6abouku

GODMODE.{ED7BA470-8E54-
S 465E-825C-99712043E01C}

g ~
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Apdexr 6abouku

Pas3raaxka:

1. Y Bcex moab3oBaresieil Ha paboyem crosie 6bLIA
"Manxka Bora"
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Apdexr 6abouku

Pas3raaxka:

1. Y Bcex moab3oBaresieil Ha paboyem crosie 6bLIA
"Manxka Bora"

2. B Windows 10 Creators Update mameHUJIOCbL OBEJECHUE
cucTteMHoro Bbi3oBa IShellFolder: :GetDisplayNameOf(...)

114



Apdexr 6abouku

Pas3raaxka:

1. Y Bcex moab3oBaresieil Ha paboyem crosie 6bLIA
"Manxka Bora"

2. B Windows 10 Creators Update mameHUJIOCbL OBEJECHUE
cucTteMHoro Bbi3oBa IShellFolder: :GetDisplayNameOf(...)

3. JVM ucnosnb3oBasa HATUBHbIE MeToAbl Ha C, KOTOPbIE 3TOT CUCKOJI
LIepraxoT, He NPOBepsisl pe3yabTaT

4. DboKecTBeHHAS MANKA BbI3LIBAJIA CAYUYAKWHDbIE PA3BAIbI
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BriBoAb! PO OTIGAKY

o baru B JVM floporv ¥ KOBapHbI
o Otnanxa — MoulHbIHA nerekTuBHbIN challenge

o Ha noBenenue cunabHo BaustioT O/S U kenes3o
(memtest B moMollb)




BriBoAb! PO OTIGAKY

o baru B JVM floporv ¥ KOBapHbI
o Otnanxa — MoulHbIHA nerekTuBHbIN challenge

o Ha noBenenue cunabHo BaustioT O/S U kenes3o
(memtest B moMollb)

O JlJs1 cMCTeMHOro NporpaMMUPOBAHUST HYKHbI
S13bIKY, FAPAHTUPYOLIMe 6e30nacHOCTb

o [lapamoxcanbHbIM 06pa3oM managed sI3bIKU
VHOrAA NOAXOAAT Jjyulle, yeM C++




KnueHTs! - 3T0 Java nporpamMMHUCTbI
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KnueHTs! - 3T0 Java NporpamMMHUCTbI

B nesnom - 3T0 oueHb KpYro!

‘j. . Never thought I'd diefighting
% side by side with aniE SR
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KinueHTr! - 310 Java nporpaMMHUCTDI

B nesnom - 3T0 oueHb KpYro!

[Iloka KJaueHTbl He HAYUHAIOT
HCIIOJIL30BATL Ssun.misc.Unsafe




Heropus us >xu3Hu

121



Heropus us >xu3Hu

ERROR - com.esotericsoftware.kryo.KryoException:
Unknown offset Serialization trace:

at com.esotericsoftware.kryo.serializers.UnsafeCacheFields.getField
at com.esotericsoftware.kryo.serializers.ObjectField.write

at com.esotericsoftware.kryo.serializers.FieldSerializer.write

at com.esotericsoftware.kryo.Kryo.writeClassAndObject
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Heropus us >xu3Hu

ERROR - com.esotericsoftware.kryo.KryoException:
Unknown offset Serialization trace:

at com.esotericsoftware.kryo.serializers.UnsafeCacheFields.getField
at com.esotericsoftware.kryo.serializers.ObjectField.write

at com.esotericsoftware.kryo.serializers.FieldSerializer.write

at com.esotericsoftware.kryo.Kryo.writeClassAndObject

[IposiBasiercst (MHOrAA) Yy nonb3oBareneit Kryo

ELKRYO
Ha Hotspot He nposiBisierest == ~
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Heropus us >xu3Hu

offset = unsafe().objectFieldOffset(f);

public Object getField(Object object)
throws IllegalArgumentException, IllegalAccessException {

if (offset >= 0) {

return unsafe().getObject(object, offset);
} else

throw new KryoException("Unknown offset");
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Heropus us >xu3Hu 3BYYHT JIOTUUHO!

offset = unsafe().objectFieldOffset(f);

public Object getField(Object object)
throws IllegalArgumentException, IllegalAccessException {

if (offset >= 0) {

return unsafe().getObject(object, offset);
} else

throw new KryoException("Unknown offset");
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/**

* Reports the location of a given field in the storage

* allocation of its class. Do not expect to perform any
* sort of arithmetic on this offset; 1t 1s just a cookie
* which 1s passed to the unsafe heap memory accessors.

*
*

*/
@ForceInline
public long objectFieldOffset(Field f) { ... }

sun.misc.Unsafe. java
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/**
* Reports the location of a given field in the storage

* allocation of 1ts class. Do not expect to perform any
* sort of arithmetic on this offset; it 1s just a cookie
* which 1s passed to the unsafe heap memory accessors.

*

*

*/

@ForceInline

public long objectFieldOffset(Field f) { ... }

sun.misc.Unsafe. java
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Heropus us >xu3Hu

[Touemy Hauu odpeeTsbl ObLIIU OTPULIATEILHLIMU?
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Heropus us >xu3Hu

[Touemy Hawmu oppeersbl OLIIM OTPULLATEILHBIMU?

(long) offset == 12
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Heropus us >xu3Hu

[Touemy Hauu odpeeTsbl ObLIIU OTPULIATEILHLIMU?

MHoro ¢cBo60qHOro Mecrtad B
crapuiux 6urax!

(long) offset == 12
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Heropus us >xu3Hu

[Touemy Hauu odpeeTsbl ObLIIU OTPULIATEILHLIMU?

MHoro ¢cBo60qHOro Mecrtad B
crapuiux 6urax!

bynem ucnosnb3oBaTts B
1lel1 111lole CcBOUX Liessax (Hanpumep,
4TOOBI OBICTPO PACIO3HATD
(long) offset == 12 uHTepdeiico)
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Heropus us >xu3Hu

[Touemy Hauu odpeeTsbl ObLIIU OTPULIATEILHLIMU?

MHoro ¢cBo60qHOro Mecrtad B
crapuiux 6urax!

byaem nenosb3oBarh B
101 1|1[e0 cBOUX Lessix (Hanpumep,

4TOOBI OBICTPO PACIO3HATD

(long) offset == uHTepdeiico)
-6917529027641081844

132



Heropus us >xu3Hu

public Object getField(Object object)
throws IllegalArgumentException, IllegalAccessException {

if (offset >= 0) {

return unsafe().getObject(object, offset);
} else

throw new KryoException("Unknown offset");

4 b

D

3TA NPOBepPKa NPOBAJINBAIACH [JIST
ochceToB MHTEp(eCcHbIX moJei!
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Heropus us >xu3Hu

public Object getField(Object object)
throws IllegalArgumentException, IllegalAccessException {

if (offset != Unsafe.INVALID FIELD OFFSET) {
return unsafe().getObject(object, offset);
} else
throw new KryoException("Unknown offset");
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Heropus us >xu3Hu

public Object getField(Object object)
throws IllegalArgumentException, IllegalAccessException {

if (offset != Unsafe.INVALID FIELD OFFSET) {
r‘etur‘n unsa-Fe() ’get‘ % 'uglianskymentionedthisissueonMay2,2018

} € 1 S€ Allow negative offsets when getting a field value with sun.misc.Unsafe #594

throw new KryoExcep

NathanSweet commented on May 4, 2018 Member = ««+

Merged, cheers!

BTW, I'm an Excelsior fan! :)

@ {Q NathanSweet closed this as completed on May 4, 2018
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[IpakTyeckue BbLIBOADLI

o IlpuBarusble API siyuiie He KMCNONL30BATL!

o Ecau oueHb HYKHO, TO ObLITH F'OTOBbLIM K PA3BAJIAM,
M3MEHEHUIO JIOTUKU U IJ10X0U paboTe ¢ KacToMHbIMU JVM

o [IpoBepsinTe B copuax csoer JVM




A nouemy Bce TAK A0JIIO [es1ar0T?
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A nouemMy Bce TAK J0JITO [es1ar0T?

O Ha awbomM Java o6beKTe MOKHO
CUHXPOHU3UPOBATLCS

synchronized (obj) {
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A nouemMy Bce TAK J0JITO [es1ar0T?

O Ha awbomM Java o6beKTe MOKHO
CUHXPOHU3UPOBATLCS

o bazoBast peanusanus yepes
HATUBHbIE MOHUTOPLI

native
monitor

i

synchronized (obj) {
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A nouemMy Bce TAK J0JITO [es1ar0T?

O Ha awbomM Java o6beKTe MOKHO
CUHXPOHU3UPOBATLCS

o bazoBast peanusanus yepes
HATUBHbIE MOHUTOPLI

o MHpes pnst ontuMusanunu #1: oObIYHO
KOHKYPEeHLIUU 3a MOHUTOP HeT

stack

Thin
Lock

synchronized (obj) {

CAS-bl BMECTO
HaTUBHbIX
MOHUTOPOB
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A nouemMy Bce TAK J0JITO [es1ar0T?

O Ha awbomM Java o6beKTe MOKHO
CUHXPOHU3UPOBATLCS

o bazoBast peanusanus yepes
HATUBHbIE MOHUTOPLI

o MHpes pnst ontuMusanunu #1: oObIYHO
KOHKYPEeHLIUU 3a MOHUTOP HeT

o Hpest njis onTUMU3ALUU #2: 3a4ACTYIO
BOOOI11le TOJILKO OJIVH TpeJ, BXOAUT B
synchronized block

owner thread-id
I\ J
Y

synchronized (obj) {

OgunH CAS Ha
nepBoM BXxoAe,
Aanblie rnpocTo

CpaBHeHMe
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A nouemMy Bce TAK J0JITO [es1ar0T?

O Ontumusauus Ha3biBaerest Biased Locking

0 PeanunzoBana Bo mHorux JVM, Bxiarwuast HotSpot
no Java 19

O 3BYYUT TAK, UTO BCE KPYTO U mpocto!

o Ho eeTh HIOQHC..




|

State: Biasable

Thread reference: 0 I Epoch: 0 I Age I Bias: 1 ] Tag: 01
L4

/
3 lock by T
II
;! - State: Biased > lock/unlock by T
! Thread reference: T I Epoch: current I Age | Bias: 1 I Tag: 01 [“ rebias to new thread
1
i bulk M by T bulk revoke
\
1
State: Re-biasable State: Unlocked
bulk revoke
Thread reference: T | Epoch: invalid l Age I Bias: 1 I Tag: 01 Hashcode: 0 I Age I Bias: 0 l Tag: 01
»
)
unlock /lock lock by T*
\
A
State: Thin locked \
\ deflate
Displaced header reference I Tag: 00 |
\
\k‘by 4 \‘
\
\
State: Inflated
lock |unlock [l
Fat lock reference | Tag: 10 [* unlock
_ - “deflate
P

State: Unlocked

Hashcode: H | Age ] Bias: 0 | Tag: 01

Figure 3.6. Simplified state graph of the mark word in HotSpot.
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A nouemMy Bce TAK J0JITO [es1ar0T?

O Ontumusauus Ha3biBaerest Biased Locking

0 PeanunzoBana Bo mHorux JVM, Bxiarwuast HotSpot
no Java 19

O 3BYYUT TAK, UTO BCE KPYTO U mpocto!

0 Ho ecTb HIOGHC: IMKAS CI0KHOCTL PEWIN3AlUU B
paHTanume




A nouemMy Bce TAK J0JITO [es1ar0T?

O Ontumusauus Ha3biBaerest Biased Locking

0 PeanunzoBana Bo mHorux JVM, Bxiarwuast HotSpot
no Java 19

O 3BYYUT TAK, UTO BCE KPYTO U mpocto!

0 Ho ecTb HIOGHC: IMKAS CI0KHOCTL PEWIN3AlUU B
paHTanume

O A elle yxyjlleHHe NPOU3BOAUTEIbHOCTH HA
HeKOTOopbIX npuMepax (Cassandra)




A nouemMy Bce TAK J0JITO [es1ar0T?

O OnTuMusauus HasbiBaerest Biased Locking

0 PeanunzoBana Bo mHorux JVM, Bxiarwuast HotSpot
no Java 19

o DEPRECATED in 3JDK 15

o REMOVED in JDK 19
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A nouemMy Bce TAK J0JITO [es1ar0T?

O Ontumusauus Ha3biBaerest Biased Locking

0 PeanunzoBana Bo mHorux JVM, Bxiarwuast HotSpot
no Java 19

o DEPRECATED in 3JDK 15

o REMOVED in JDK 19

Tenepn Bce nosBosbHbl? Tak Begb?
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boolean contentChanged = false;

BufferedInputStream oldContent = ...;
BufferedInputStream newContent = ...;
try {

int newByte = newContent.read();
int oldByte = oldContent.read();

This code slows down
considerably when
biased locking is not
available.(c)

while (newByte != -1 && oldByte != -1 && newByte == oldByte) {

newByte = newContent.read();
oldByte = oldContent.read();

}
contentChanged = newByte != oldByte;

} catch (IOException e) {
contentChanged = true;

}

https://mail.openjdk.org/pipermail/hotspot-dev/2022

-October/065496.html


https://mail.openjdk.org/pipermail/hotspot-dev/2022-October/065496.html

[locaencrBus

public synchronized int read() throws IOException {
if (pos >= count) {
fill();
if (pos »>= count)
return -1;

Y
return getBufIfOpen()[pos++] & Oxff;

java.io.BufferedInputStream.java

https://mail.openjdk.org/pipermail/hotspot-dev/2022-0ctober/065496.html


https://mail.openjdk.org/pipermail/hotspot-dev/2022-October/065496.html

[locaencrBus

https://gist.github.com/shipilev/71fd881f7cbf3f87028bf87385e84889


https://gist.github.com/shipilev/71fd881f7cbf3f87028bf87385e84889

[locaencrBus

private void readOut(Blackhole bh, InputStream s) throws IOException {

int b;
while ((b = s.read()) != -1) {
bh.consume(b);
}
}
@Benchmark

public void fis(Blackhole bh) throws IOException {
try (InputStream s = new new FileInputStream(file)) {
readOut(bh, s);

}

https://gist.github.com/shipilev/71fd881f7cbf3f87028bf87385e84889


https://gist.github.com/shipilev/71fd881f7cbf3f87028bf87385e84889

[locaencrBus

private void readOut(Blackhole bh, InputStream s) throws IOException {

int b;
while ((b = s.read()) != -1) {
bh.consume(b);
}
}
@Benchmark

public void fis_bis(Blackhole bh) throws IOException {
try (InputStream s = new BufferedInputStream(new FileInputStream(file))) {
readOut(bh, s);

}

https://gist.github.com/shipilev/71fd881f7cbf3f87028bf87385e84889


https://gist.github.com/shipilev/71fd881f7cbf3f87028bf87385e84889

[locaencrBus

# ---- JDK 17, +BiasedLocking

Buffers.fis 1000 avgt 10 319.211 = 2.068
Buffers.fis bis 1000 avgt 10 5.855 # 0.027
# ---- JDK 19 (no biased locking support)

Buffers.fis 1000 avgt 10 310.152 =* 2.300
Buffers.fis bis 1000 avgt 10 13.626 * 0.032

us/op
us/op

us/op
us/op

https://gist.github.com/shipilev/71fd881f7cbf3f87028bf87385e84889


https://gist.github.com/shipilev/71fd881f7cbf3f87028bf87385e84889

[locaencrBus

O BuJjka: CJIMIIKOM CJIOXHBIM KO B PAHTAKME,
KOTOPbIY TPYAHO NOAJEPKUBATL WU KJIHWEHTDI,
Y KOTOPbIX Tellepb TOPMO3UT KOJ

o Xopollero pelleHUs HeT, HO YaajeHue biased
locking BbIxOogUT 60KOM (3KAI00OBI YKe ecThb)

o B apyrux JVM biased locking ocraics




Paspa6orka JVM - aTo:

1. Challenge!
Hay4HbIn 1©
NHXEHEPHbIN
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1. Challenge!
Hay4HbIn 1©
NHXEHEPHbIN

2. [etekTtunB
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Paspa6orka JVM - aTo:

1. Challenge!
Hay4HbIn 1©
NHXEHEPHbIN

2. [etekTtunB

3. OOweHne c KnueHtTamu
Java nporpaMmmMmuctTamm
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MosxHO 11 ctatb Fomom JVM uHKeHepoM?
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MosxHO 11 ctatb Fomom JVM uHKeHepoM?

KoHeuno!

CTOUT HAQUATDL C UTCHMUSI:

shipilev.net/jvm/anatomy-quarks
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https://shipilev.net/jvm/anatomy-quarks

MoxHO U cTtaTth Femom JVM nHkeHepomM?

KoHeuno!

CTOUT HAQUATDL C UTCHMUSI:

shipilev.net/jvm/anatomy-quarks

A OoTOM copublL:

github.com/openjdk/jdk/tree/master/src/hotspot
github.com/oracle/graal
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https://shipilev.net/jvm/anatomy-quarks
http://github.com/openjdk/jdk/tree/master/src/hotspot
https://github.com/oracle/graal
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[locaencrBus

# ---- JDK 17, +BiasedLocking

Buffers.fis 1000 avgt 10 319.211 = 2.068 wus/op
Buffers.fis bis 1000 avgt 10 5.855 % ©0.027 wus/op
# ---- JDK 17, -BiasedLocking

Buffers.fis 1000 avgt 10 316.564 * 2.085 wus/op
Buffers.fis bis 1000 avgt 10 13.120 #* 0.059 wus/op
# ---- JDK 19 (no biased locking support)

Buffers.fis 1000 avgt 10 310.152 =* 2.300 wus/op
Buffers.fis bis 1000 avgt 10 13.626 * 0.032 wus/op

https://gist.github.com/shipilev/71fd881f7cbf3f87028bf87385e84889


https://gist.github.com/shipilev/71fd881f7cbf3f87028bf87385e84889

