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3a4yem!?

* CTOMT 3HATb CBOIO N1aTdopmy!
* MoXeT 6bITb Bbl XOTUTE HAaNMMCaTb CBOM KOMMUNATOP?

« OpenmBopkn (AOP, ORM)
* BceBO3MOKHble MHCTPYMEHTbI, Hanpumep JRebel :)

* ... HY UJIM MOXET NPOCTO CKYYHO?
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TAKCOHOMUA



bant-Kona

e OHO-6aUTHbIE MHCTPYKLIMM
* 256 BO3MOXHbIX Bap1MaHTOB
* Ncnonb3yetca 200+
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ONEPALUS
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 KOHCcmaHmslI (Idc, iconst 1)



ONEPALMS

e <TUMN> ::=Db,s,c, 1, , f, d, a
 KOHCcmaHmslI (Idc, iconst 1)

* JIOKa/bHble nepeMeHHble U cteKk (load/store)
* Onepauymmn c Maccmeamu (aload, astore)

* ApnopmeTuka (add, sub, mul, div)

* byneBble/6utoBblE onepaummn (iand, ixor)
 CpaBHeHMA (cmpg, cmpl, ifne, ifeq)
 [lpeobpa3oBanHmna (12d, i2l)
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TakcoHOMMS

PaboTa co NHCTpYyKUMN
CTEKOM yrnpaBneHus

monitorenter
monitorexit

PaboTta c
o0ObLeKTamMm

ApudmeTUuka




MHCTPYMEHTAPUU




javap

/lnsaccembnep Java Knacc-dpannos

[lo-yMO14aHMIO NOKa3blBaeT TOJIbKO CTPYKTYPY
KJ1acca

— MeToapl, cynep-Knacc, UHTEpPdENCHI, UTA

-C NMOKa)XeT banTkog MeToaoB

-private nokaxet Bce npmBaTHbIie Nonda U Metoabl
-S MOKaXXeT CUrHaTyphbl

-l noKaxeT Homepa CTPOK N Tabnuuy NoKarbHbIX
NnepeMeHHbIX



Java Bytecode Editor — http://set.ee/jbe/

® O Java Bytecode Editor

File Edit Browse Window Help

W (OO & H O

® O O ) /Users/anton/tmp/jpoint/Main.class

[LU] UUs_INto: Lin -~ Generic info-
[11] Utf8_info: ma Attribute name index: cp info #9
12] Utf8_info: ([L} Attribute length: 21
(13] Utf8 _info: Sou
14] Utf8_info: Ma | | Specific info:
[15] NameAndTyg Exception table = Misc = Code Editor |

16] Class_info: ja
17] NameAndTyr getstatic #2 <java/lang/System/out Ljava/io/PrintStream;>

181 U8 info: H ldc #32 <blah!>
18] Utid_into: He invokevirtual #4 <java/io/PrintStream/println(Ljava/lang/String;)\
19] Class_info: ja

20] NameAndTyg
21] Utf8 _info: Ma
22] Utf8_info: jav
23] Utf8_info: jav
24] Utf8 _info: out
25] Utf8_info: Lja
26] Utf8 _info: jav

27] Utf8_info: pri ~ Copy to clipboard
[2 &1 LItfR info- (li:



http://set.ee/jbe/

ObjectWeb ASM

@O . / ©:2ASM - Home Page X \___ w.‘ Al ,
J asm. ow2 org - S e {’ S a —
DWE Leading Open Source Middleware
Consortium

Consortium Activities Projects Forge Events

\ASM .

Home Documentation

- Download .

'. Eclipse plugin ; The best way to learn to use ASM is to write a Java source
- User Guide ' file that is equivalent to what you want to generate and

. Mailing Lists . then use the ASMifier mode of the Bytecode Outline
License plugin for Eclipse (or the ASMifier tool) to see the

- History equivalent ASM code. If you want to implement a class

________________________ transformer, write two Java source files (before and after

ASM DEX ' ASM is an all purpose Java bytecode transformation) and use the compare view of the plugin in

' gomeI ; manipulation and analysis framework. It ASMifier mode to compare the equivalent ASM code.
- pownioa ' o ¢_a8
. Mailing Lists . can be used to modify existing classes The following document provides an in-depth introduction to
- License . ordynamically generate classes, directly  AM 4.0, going from the basic features to advanced topics
History in binary form. Provided common such as bytecode analysis.
ST Tmmmssssseeeeees transformations and analysis algorithms

----------------------- - allow to easily assemble custom ASM 4.0 A Java bytecode engineering library.
'Developers Corner . complex transformations and code
' ObjectWeb Forge Site P Tutorial for ASM 2.0.

analysis tools.

.+ SVN Repository :
: : - . . Tutorial for ASM 1.5.x.
, Issue Tracker . ASM offer similar functionality as other

- Developer Guide ;' pytecode frameworks, but it is focused Tutorial for using J2SE 5.0 Annotations with ASM 1.5.x.




HELLO WORLD!
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%public class Hello {

5 public static void main (String[]

{
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épublic class Hello {

public static void main(String[] args) {
System.out.println("Hello, World!"):;

}
C:\work\geecon\classes>javap Hello -c
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%public class Hello {

é public static void main(String|[] args) {

| System.out.println("Hello, World!"):;
Jjavap Hello -c

public class Hello extends java.lang.Object{
public Hello();

0: aload 0
1: invokespecial #1; //Method java/lang/Object.”"<init>":()V
4: return
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épublic class Hello {

é public static void main(String[] args) {
: System.out.println("Hello, World!"):

: javap Hello -c

public class Hello extends java.lang.Object{

public Hello(); h
KOHCTPYKTOP NO-yMOJTYaHUIO

0: aload 0
1: invokespecial #1; //Method java/lang/Object.”"<init>":()V
4: return
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épublic class Hello {

é public static void main(String|[] args)
: System.out.println("Hello, World!"):

: javap Hello -c

public class Hello extends java.lang.Object{
public Hello();

BbINMOXUTb this Ha cTek

0: aload_0 H
1: invokespecial #1; /[Method java/lang/Object.”"<init>":()V

4: return
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%public class Hello {

é public static void main(String|[] args) {
: System.out.println("Hello, World!"):

' javap Hello -c

public class Hello extends java.lang.Object{
public Hello();

0: aload 0
1: invokespecial #1; //Method java/lang/Object.”"<init>":()V
4: return

Bbi3BaTb <Init> anga this
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%public class Hello {

é public static void main(String|[] args) {

| System.out.println("Hello, World!"):;
Jjavap Hello -c

public class Hello extends java.lang.Object{
public Hello();

0: aload 0
1: invokespecial #1; //Method java/lang/Object.”"<init>":()V
4: return



O s W N

00 ~J N

épublic class Hello {

é public static void main(String[] args {
; System.out.println("Hello, Woxrld!"):
javap Hello -c

)

public class Hello extends java.lang.Object{
public Hello();

0: aload 0
1: invokespecial #1; //Method java/lang/Object.”"<init>":()V
4: return

public static void main(java.lang.String[]);

0: getstatic #2; [IField javal/lang/System.out:Ljaval/io/PrintStream;
3: Idc #3; /IString Hello, World!
5: invokevirtual #4; //[Method javal/io/PrintStream.printin:(Ljava/lang/String;)V
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%public class Hello {

é public static void main(String|[] args) {
| System.out.println("Hello, World!"):;

' javap Hello -c

public class Hello extends java.lang.Object{
public Hello();

0: aload 0
1: invokespecial #1; //Method java/lang/Object.”"<init>":()V
4: return

o0paTUTBLCA K CTaTU4ECKOMY MOS0

public static void maj Jang.String[]);

0: getstatic 2; [IField javal/lang/System.out:Ljaval/io/PrintStream;
3: Idc #3; /IString Hello, World!
5: invokevirtual #4; //[Method javal/io/PrintStream.printin:(Ljava/lang/String;)V
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%public class Hello {

é public static void main(String|[] args) {
| System.out.println("Hello, World!"):;

' javap Hello -c

public class Hello extends java.lang.Object{
public Hello();

0: aload 0
1: invokespecial #1; //Method java/lang/Object.”"<init>":()V
4: return

public static void main(java.lang.String[]);

0: getstatic #2; [IField javal/lang/System.out:Ljaval/io/PrintStream;
3: Idc #3; /IString Hello, World!
5: involtual #4; //Method javal/io/PrintStream.printin:(Ljava/lang/String;)V

3dIrpy3nTb CTPOKOBYHHO KOHCTAHTY B CTEK
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%public class Hello {

é public static void main(String|[] args) {
| System.out.println("Hello, World!"):;

-
' javap Hello -c

public class Hello extends java.lang.Object{
public Hello();

0: aload 0
1: invokespecial #1; //Method java/lang/Object.”"<init>":()V
4: return

public static void main(java.lang.String[]);
0: getstatic #2; [IField javal/lang/System.out:Ljaval/io/PrintStream;

3: Idc #3; /IString Hello, World!
5: invokevirtual #4; //[Method javal/io/PrintStream.printin:(Ljava/lang/String;)V

tBbl3BaTb MeTo[ C NapamMeTpoMm
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épublic class Hello {

é public static void main(String[] args {
; System.out.println("Hello, Woxrld!"):
javap Hello -c

)

public class Hello extends java.lang.Object{
public Hello();

0: aload 0
1: invokespecial #1; //Method java/lang/Object.”"<init>":()V
4: return

public static void main(java.lang.String[]);

0: getstatic #2; [IField javal/lang/System.out:Ljaval/io/PrintStream;
3: Idc #3; /IString Hello, World!
5: invokevirtual #4; //[Method javal/io/PrintStream.printin:(Ljava/lang/String;)V
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%public class Hello {

S

public static void main(String|[] args)

}

System.out.println("Hello, World!" )LI

javap Hello -c

public class Hello extends java.lang.Object
public Hello();

0: aload 0
1: invokespecial #1;
4: return

ethod java/

public static void main(java.

0: getstatic #2;
3: Idc #3; /IString Hello, World!

{

TO Takoe #1,#2, uta ?

g/Object."<init>":()V

ield java/lang/System.out:Ljava/io/PrintStream;

5: invokevirtual #4; //[Method javal/io/PrintStream.printin:(Ljava/lang/String;)V
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%public class Hello {

é public static void main(String[] args) {
| System.out.println("Hello, World!"):
& )

~ C:\work\geecon\classes>javap Hello -c -verbose
)
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%public class Hello {

é public static void main(String[] args) {
| System.out.println("Hello, World!"):
& )

~ C:\work\geecon\classes>javap Hello -c|-verbose
)
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épublic class Hello {

é public static void main(String[] args {

; System.out.println("Hello, World!"):

javap Hello -c|-verbose
)

public class Hello extends java.lang.Object
SourceFile: "Hello.java"
minor version: 0
major version: 50
Constant pool:
const #1 = Method #6.#20; // javal/lang/Object."<init>":()V
const #2 = Field #21.#22; /I javallang/System.out:Ljava/io/PrintStream;
const #3 = String #23; /| Hello, World!
const #4 = Method #24.#25; /I javalio/PrintStream.printin:(Ljava/lang/String;)V
const #5 = class #26; /| Hello
const #6 = class #27; || javallang/Object
const #7 = Asciz <init>;
const #8 = Asciz ()V;
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%public class Hello {

é public static void main(String[] args {

; System.out.println("Hello, World!"):

javap Hello -c|-verbose
)

public class Hello extends java.lang.Object
SourceFile: "Hello.java"
minor version: 0
major version: 50

onstant pool:
V #6.#20; /| javal/lang/Object."<init>":()V

const #2 = Field #21.#22; /I javallang/System.out:Ljava/io/PrintStream;
const #3 = String  #23; // Hello, World!

const #4 = Method #24.#25; /I javalio/PrintStream.printin:(Ljava/lang/String;)V
const #5 = class #26; /| Hello

const #6 = class #27; |/ javallang/Object

const #7 = Asciz <init>;

const #8 = Asciz ()V;
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%public class Hello {

é public static void main(String|[] args) {

| System.out.println("Hello, World!"):;
javap Hello -c[-verbose

public Hello();

Stack=1, Locals=1, Args_size=1

0: aload 0

1: invokespecial #1; //Method java/lang/Object.”"<init>":()V
4: return

LineNumberTable:

line1: 0

LocalVariableTable:
Start Length Slot Name Signature
0 5 0 this LHello;
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épublic class Hello {

é public static void main(String[] args) {

System.out.println ("Hello, World!"):;

javap Hello -c|-verbose

public Hello();

1: invokgspecial #1; [IMethod java/lang/Object.”"<init>":()V
4: return

LineNumberTable:
line1: 0

LocalVariableTable:
Start Length Slot Name Signature
0 5 0 this LHello;
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épublic class Hello {

é public static void main(String[] args) {

E System.out.println ("Hello, World!"):;
javap Hello -c|-verbose

public Hello();

Stack=1, Locals=1, Args_size=1

0: aload 0

1: invokespecial #1; //Method java/lang/Object.”"<init>":()V
4: return

line1: 0

LocalVariableTable:
Start Length Slot Name Signature
0 5 0 this LHello;
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%public class Hello {

é public static void main(String|[] args) {

| System.out.println ("Hello, Woxrld!"):;
javap Hello -c|-verbose

public static void main(java.lang.String[]);

Stack=2, Locals=1, Args_size=1

0: getstatic #2; [IField javal/lang/System.out:Ljava/io/PrintStream;
3: Idc #3; /IString Hello, World!

5: invokevirtual #4; //[Method javal/io/PrintStream.printin:(Ljava/lang/String;)V
8: return

LineNumberTable:

line4: 0

line 5: 8

LocalVariableTable:

Start Length Slot Name Signature

0 9 0 args [Ljava/lang/String;



MOZE/1b BbIYUCJIEHUU



CtekoBad MallUHa

JVM paboTtaeT co CcTeKoM

Y KaxXKaoro notoka ecTb CTeK

CTek coxpaHsaeT “dpenumbl”

HoBbin “ppenm” co3aaéTca npu BbI30BE METOA

“Openm cocTomT U3’

— C1ek onepaumm
— MaccuB NNOKaNbHbIX MEePEMEHHbIX



JlokanbHble NnepemMeHHble

0(1(2 N

Ctek onepauun

KOHCTaHThLI




%public class Get {
String name;

5 public String getlName() {
2 return name;
5 )

QO ~J O O b= W N =

public java.lang.String getName();

Stack=1, Locals=1, Args_size=1
0: aload 0O
1: getfield #2; [IField name:Ljaval/lang/String;
4: areturn
LocalVariableTable:
Start Length Slot Name Signature
0 5 0 this LGet;



0 1 2 3 4

public java.lang.String getName();

Stack=1, Locals=1, Args_size=1
0: aload 0
1: getfield #2; [IField name:Ljaval/lang/String;
4: areturn
LocalVariableTable:
Start Length Slot Name Signature
0 5 0 this LGet;



public java.lang.String getName();

Stack=1, Locals=1, Args_size=1
0: aload 0
1: getfield #2; [IField name:Ljaval/lang/String;
4: areturn
LocalVariableTable:
Start Length Slot Name Signature
0 5 0 this LGet;



public java.lang.String getName();

Stack=1, Locals=1, Args_size=1
0: aload 0O
1: getfield #2; /[Field name:Ljaval/lang/String;
4: areturn
LocalVariableTable:
Start Length Slot Name Signature
0 S5 0 this LGet;
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CTEKOBbIE ONEPALIUM



dup

POP
swap
dup X1
dup2 X1










dup
POP

Jup X

dup2 X1




dup

pop
swap

E‘-u p_xT
JupZ X




dup
POP
swap
dup X1




dup2 x2

Kak NMOMeHdaTb
MecTaMun aBe
nepeMeHHblIe TUMa

double?






dconst 0O




dconst O
dconst 1



dconst O
dconst 1
swap



dconst O
dconst 1



dconst O
dconst 1
swap2



dconst O
dconst 1 v
SWap2 qmmm o n



dconst O
dconst 1




dconst O
dconst 1 “
dup2 X2
S



dconst O

dconst 1
dup2 X2

pOpP2Z

profit!
©




JIOKAJIbHbIE NMEPEMEHHDIE



JlIoKanbHble NepeMeHHble

public int calculate (int value) {
return value + 42;

}



JlIoKanbHble NepeMeHHble

public int calculate (int value) {
return value + 42;

}

public int calculate(int);

Stack=2, Locals=2, Args_size=2

LocalVariableTable:

Start Length Slot Name Signature
0 5 0 this LLocalVariables:;
0 5 1 value |



JIoKaNbHble NepeMeHHble

public int calculate (int value) {
return value + 42;

}

Ka
public int calculate(int); H\JN\ep:'YBOB C
Stack=2, Locals=2, Args_size=2 3ne‘\|‘e a
ny”n

LocalVariableTable:

Start Length Slot Nams«"Gignature
0 5 0 this LLocalVariables:;
0 5 1 value |



JIoKaNbHble NepeMeHHble

public int calculate (int value) {
return value + 42;
} VB
public int calculate(int); thiS’VIeTO Aog Ix
Bc
Stack=2, Locals=2, Args_size=2 nos “L[er’qa Hg
hy o

LocalVariableTable:

Start Length Slot Name Signature
0 5 0 this LLocalVariables:;
0 5 1 value |



JIoKaNbHble NepeMeHHble

public int cazlculzate (int value) {
return value + 42;
} Tabnuua
public int calculate(int); CONocTaBsicHn
Hd3BaHUA
Stack=2, Locals=2, Args_size=2 nepemMeHHbIX K
NOopAAKOBOMY
LocalVariableTable: HOMEPY
Start Length Slot Name Sig..ature
0 5 0 this LLocalVariables:;

0 5 1 value |



JIoKaNbHble NepeMeHHble

public int calculate (int value) {
return value + 42;
)
public int calculate(int);
pasmMepHOCTb
Stack=2, Locals=2, Args_size=2 n pe aon pe aeneHa

LocalVariableTable:

Start Length Slot Name Signature
0 5 0 this LLocalVariables:;
0 5 1 value |



JlokanbHbIE

Ctek
nepeMeHHbIe
nepemMeHHasa 3HadeHue . . rmybunHa 3Ha4eHune
ldc "Hello
astore 0O
iconst 1
astore 1

aload O




JlokanbHbIE
nepemMeHHble

NepeMEHHas 3Ha4YeHune - - rmyobuHa 3Ha4YeHune
ldc "Hello

astore 0O
iconst 1
astore 1
aload O

Ctek




JlokanbHbIE

Ctek
nepeMeHHbIe
nepemMeHHasa 3HadeHue . . rmybunHa 3Ha4eHune
el ldc "Hello
O | el | (astore_0
iconst 1
astore 1

aload O




JlokanbHbIE
nepemMeHHble

Ctek

nepemMeHHasi 3HayeHue rnybuHa 3Ha4YeHme

— ldc "Hello”
O | e | astore 0
astore_

aload O




JlokanbHbIE
nepemMeHHble

Ctek

nepemMeHHasi 3HayeHue rnybuHa 3Ha4YeHme

— ldc "Hello”
O | e | astore 0

iconst 1

aslore
aload U




JlokanbHbIE

Ctek
nepemMeHHbIe
nepemMeHHada 3Ha4yeHue . . rmybunHa 3Ha4yeHune
el ldc "Hello o
e O " "
astore 0 o

iconst 1

I
astore 1 .
aload U -




Tab6nuua
NOoKaNnbHbIX

nepemMeHHbIX




Ob bEKTDI



Co3aaHMEe OOBHEKTOB

new

OxBB

<1N1t>
NMHULManNn3aumusa aKksemMnnsapa oobvekTa

<clinit>

MHULUManu3auma Knacca
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static {}

public class Initializer {

static int a;
static int b;

|
—

e
e

static { a

static { b static {};

|
O

Ne
(-

iconst 1
putstatic
iconst 2
putstatic
return

QoRae

#2; lIField a:l

#3: IIField b:l
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static {}

public class Initializer {

static int a;
static int b;

<clinit>
static { a = 1; }
static { b = 2; } static {};
0: iconst_1
1: putstatic #2; I[IField a:l
4: iconst 2
5: putstatic #3; IIField b:l
8: return






new

O

QO ~J & O = W N -

public class Initializer({
Object o;

é public Tnitializer() {

new Object ()



public Initializer();

new

Object o;

0O
|

new Object():

O ~J & O = W N =

public class Initializer



public Initializer();

0: aload 0

new

1 public class Initializer{
5

3 Object o;

¢

5 é public Tnitializer(){

o é © = new Object():
8 )



new

1 %public class ‘nitializer{
>
3 Object o;
4
5 5 public Initializer()/{
public Initializer(); 6 o = new Object ()
0: aload 0O 3

1: mvokespemal #1; [IMethod javallanglObject "<init>":()V



new

1 %public class ‘nitizalizer{
>
3 Object o;
4
5 é public Tnitializer(){
public Initializer(); 6 o = new Object();
7 46 )
0: aload_0 8 )

1: mvokespemal #1; [IMethod java/lang/Object."<init>":()V
4: aload 0



new

1 public class Tnitializer{
>
3 Object o;
4
5 5 public Initializer(){
public Initializer(); 6 o = new Object () ;
aload 0 8
mvokespemal #1; [IMethod javallanglObject “<init>":()V

aload 0
new #2; //class javal/lang/Object
dup

oR2e



new

1 public class Tnitializer{
"
3 Object o;
4
5 é public Initializer(){
public Initializer(); 6 o = new Object ()
aload_0 8

Moo R2S

mvokespemal #1; [IMethod javallanglObject “<init>":()V
aload 0

new #2; //class javal/lang/Object

dup

invokespecial #1; /IMethod java/lang/Object."<init>":()V
putfield #3; lIField o:Ljaval/lang/Object;



new

1 §public class Initializer{
5o
3 Object o;
4
5 & public Initializer()({
public Initializer(); o © = new Object():
7T a '}
0: aload 0 8}
1: mvokespemal #1; [IMethod java/lang/Object."<init>":()V
4: aload 0
5: new #2; /Iclass javal/lang/Object
8: dup
9: invokespecial #1; //Method java/lang/Object."<init>":()V
12: putfield #3; lIField o:Ljaval/lang/Object;
15: return



new

1 public class Tnitializer{
2
3 Object o;
4
5 é public nitializer(){
public Initializer(); 6 o = new Object () ;
aload 0 8
mvokespemal #1; [IMethod javallanglObject “<init>":()V

0:
1:
4
5:
8:
9:
2:

aload 0

new #2; //class javal/lang/Object

dup

invokespecial #1; //IMethod java/lang/Object."<init>":()V
putfield #3; lIField o:Ljaval/lang/Object;
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public class Initializer {
int a;
int b;
int c;

ublic Initizlizer(int b) {
p
this.b = b;
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public class nitializ

(D

r
int a;
int b;
int c;

public Initizlizer (int b)
this.b = b;

{
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public class

{/

public Initializer(int);

1:invokespecial #1;// ..<init>

int a;
int b;
int c; O:aload_0
{ a=1; } 4:aload 0
5:iconst_1
public Initializer(int b) { 6:putfield
this.b = b; 9:aload_0
} 10:iconst_2
11: putfield
(e=2; ) 14:aload 0
’ 15:iload_1
16: putfield
19:return

#2: [IField a:l

#3: //IField c:l

#4; |IField b:l
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invokeXXX

invokestatic
invokespecial
invokevirtual
invokeinterface
invokedynamic



invokestatic

invokestatic
invokespecial
invokevirtual Integer.valueOf(“42”)
invokeinterface
invokedynamic



invokespecial

invokestatic
invokespecial
invokevirtual private void foo();
invokeinterface
invokedynamic

<Init>

super.method();



invokevirtual

invokestatic class A
. . A/method1
invokespecial /‘ A/method2
invokevirtual class B

invokeinterface A/method1
B/method2

invokedynamic B/method3



invokeinterface

e invokestatic class A

. . A/method1
» invokespecial /‘ Almethod2
* invokevirtual class B impl X

* invokeinterface A/method1 _
B/method2 D |mp| X

» invokedynamic S methods Dimethod!

X/methodX

Efficient Implementation of Java Interfaces: Invokeinterface Considered
Harmless, Bowen Alpern, Anthony Cocchi, Stephen Fink, David Grove, and
Derek Lieber, OOPSLA0O1
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obj.method(param1, param2);
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obj.method(param1, param2);
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obj.method(param1, param2);

push obj
push param1
push param2
call method
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obj.method(param1, param2);

push param1
push param2
call method




BbI30B MeT0o/a

obj.method(param1, param2);

push ob]
push param2
call method
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obj.method(param1, param2);

push obj
push param1

cdall metnocC
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obj.method(param1, param2);

push obj
push param1
push param2

call method
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this.add(1, 2);

0: aload O
1: Iconst 1
2. Iconst 2
3: Invokevirtual #2; //Method add:(ll)l
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épublic class Car {

) class Engine {
= public void start() {

move () ;

{'_,‘_{_T

private void move() {

}

‘v‘
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class Car$Engine extends j.I.Object{
final Car this$0;

Car$Engine(Car);
public void start();

aload 0
getfield #1; lIField this$0:LCar;

invokestatic #3; // Car.access$000:(LCar;)V
return

el el
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public class Car extends jJ.I.Object{
public Car();

private void move();
class Car$Engine extends j.I.Object{

final Car this$0; static void access$000(Car);
Car$Engine(Car); 0: aload 0
1: invokespecial #1; /I move: ()V;
public void start(); 4: return
}

0: aload 0O

1: getfield #1; I/IField this$0:LCar;

4: invokestatic #3;// Car.access$000:(LCar;)V

7: return
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public class Car extends jJ.I.Object{
public Car();

private void move();
class Car$Engine extends j.I.Object{

final Car this$0; static void access$000(Car);
Car$Engine(Car); 0: aload 0
1: invokespecial #1; /[ move: ()V;
public void start(); 4: return
}

aload 0
getfield #1; IIField this§0:LCar;

invokestatic #3; // Car.access$000:(LCar;)V
return

el el
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