EITRDAEUHEE(2)
Java R 2y NEN{Eh

200245R27

N—R/\ERI 2%
/B é al=




IVMA D ZE AR fEE(RHEL)

D2RAT7AILD \
NEFIv) DIRT—3&RE

| o
55 L 4> )“/“JFI'JTJ
271l HSAA—H —
&R
.

e—7 |

JavaX3v9

LZLFETALYFOO—AILT—E AREIVAT—A
(ETFE)FREF > RTF

o . HHE .15 :
*[RESLUVOHEEEDp.] =&\ |V




HE S
Java XAy I RN DIEE
57 IJL—L | | IL—L4 || TL—A4A
2 T || ARSUR || || ARV || || ARSUR
3 Z AREZ9Y ARE9Y ARE9Y <7<9v’71%5)ﬁ>
O—AL O—AL O—7AJL
P P P
TIL—LIELSIERDRIVY.
TL—ALIE, 1ED Ay RIEUH LIZXT .

IL—LADTHEDE=OHIZE, RZYP (FRFUERZYY)
AFASN TS
GHFMIEXIRITEOBEIDEIZT.

iz I EHEE p20OR | 4




ABDEHRE
Java XAV I RND I —LDIEFZIBEE
— AR (EZBFEVEHLDEYRLICKSETE
HREDOES (or ).
A2 RB ZAEED KL
— [FERFR i D E[E
FRAOAY YR, ZEIZDUNT
AV ARSIR(ZDULNT




hle8: FRELETEISX

 calc/Calc.java

public class Calc{
int val(int v) {return v;}

int add(int a, int b) {return a+b; }
int sub(int a, int b){ return a-b;}
int mul(int a, int b) {return a*b;}

public static void main(String[] args){
Calc c=new Calc();
int a=c.mul(c.val(2), c.add(c.val(3), c.val(4))); // 2*(3+4)
System.out.println(a);
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 calc/Calc.java
« a=c.mul(c.val(2), c.add(c.val(3), c.val(4)));
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calc/Calc.java

a=c.mul(c.val(2),
c.add(c.val(3), c.val(4)));

AYYREUHLBIR, 3
R"—2UFDEREAINS.

— main*VYYRRDOT7 T
S5
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2 val 3 val 4 val add mull

.method .... main .....

aload 1
aload 1
iconst 2
invokevirtual Calc/val(I)I
aload 1
aload 1
iconst 3
invokevirtual Calc/val(I)I
aload 1
iconst 4
invokevirtual Calc/val(I)I
invokevirtual Calc/add(IT)I
invokevirtual Calc/mul(IT)I
istore 2




invokevirtual
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o {5l invokevirtual Calc/val(I)I
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main .method .... main .....
ARIUE aload 1
A3 aload 1
Cj> iconst 2
A—AJ)L invokevirtual Calc/val(I)I
T aload 1
aload 1
iconst 3
local=[args, c, ] stack=[c, c, 2] invokevirtual Calc/val(I)I
invokevirtual Calc/val(I)I aload 1
iconst 4
ZYH EPScd2EEST, valEE invokevirtual Calc/val(I)I
4. invokevirtual Calc/add(IT)I
A RAZ AR D TA—H A invokevirtual Calc/mul(ID)I
RBVRYITFLUR(DBE. istore_2

2lEvalBIRD 5| £K. 9
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, .method .... main .....
main val(2)
. . aload_1
ANZUE ANTUE aload 1
R399 R3297Y E=2) iconst 2
invokevirtual Calc/val(I)I
O—AJL O—7AJL S
£ EH .method val(I)I

zy Jimit stack 1

Jimit locals 2 Hc/val(I)I

2hVIR .

S lload 1

local=[this, 2] stack=[] :

1oad 1 freturn Tc/val(DI

oAt end method

local=[this, 2] stack=[2] : Ic/add(IDI

ireturn invokevirtual Calc/mul(ID)I
istore 2
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main .method .... main .....
ARIUE aload 1
A3 aload 1
iconst 2
A—AJl invokevirtual Calc/val(I)I
T aload 1
aload 1
Cj> iconst 3
local= = : —.
oed [a.rgs, ¢, ] stack=lc, c, 2] invokevirtual Calc/val(I)I
invokevirtual Calc/val(I)I
B B aload 1
local=[args, c, ] stack=[c, 2] ] -
aload 1 iconst 4
aload 1 invokevirtual Calc/val(I)I
: — invokevirtual Calc/add(IT)I
iconst 3

invokevirtual Calc/mul(IT)I

local=[args, ¢, ] stack=[c,2,¢,c,3] istore 2

invokevirtual Calc/val(I)I
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main

val(3)

ARSUR
A2

FRSUR
A2

A—AJl
L5

A—AJl
25

<7

local=[args, c, ] stack=[c,2,c,c,3]

3HVIFS

invokevirtual Calc/val(I)I

local=[args, c, ] stack=[c,2,c,3]

.method val(I)I
Jimit stack 1
Jimit locals 2
load 1
ireturn

.end method

Calc/val(D)I

aIrvava I

iconst 3

:j> invokevirtual Calc/val(I)I

aload 1
iconst 4

istore 2

invokevirtual Calc/val(I)I
invokevirtual Calc/add(IT)I
invokevirtual Calc/mul(IT)I

12




HEDR—L X 5/11

, .method .... main .....
main
. aload 1
ANZUE aload 1
A3297 iconst 2
invokevirtual Calc/val(I)I
O—AJL aload 1
ZH aload 1
iconst 3
invokevirtual Calc/val(I)I
aload 1
..... - j> iconst 4
local=[args, c, ] stack=[c,2,c,3] invokevirtual Calc/val(I)I
aload 1 invokevirtual Calc/add(IT)I
iconst 4 invokevirtual Calc/mul(IT)I
local=[args, c, | stack=[c,2,c,3,c.,4] 1store 2

13
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main val(4)

ARSUE || || FRFUE
z5v5 || || 2wy

A—A)L A—AJl
EH =4

<7
ADNF D

local=[args, c, | stack=[c,2,c,3,c.,4]
invokevirtual Calc/val(I)I
local=[args, c, ] stack=[c,2,c,3,4]

.method val(I)I |~
Jimit stack 1
Jimit locals 2
load 1
ireturn Cale/val(I)I

.end method

iconst 3

invokevirtual Calc/val(I)I
aload 1

iconst 4

:j> invokevirtual Calc/val(I)I
invokevirtual Calc/add(IT)I
invokevirtual Calc/mul(IT)I
istore 2
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main

add(3,4)

mathand mn.vl

ARSUE || || FRFUE
z5v5 || || 2wy

A—A)L A—AJl
EH =4

local=[args, c, ] stack=[c,2,c,3,4]

<7

invokevirtual Clac/add(I1I)I

.method add(II)I

Jimit stack 2
Jimit locals 3
lload 1
lload 2

1add

Ireturn

.end method

d1oau 1
iconst 4

istore 2

Calc/val(I)I

Calc/val(I)I

invokevirtual Calc/val(I)I
1) invokevirtual Calc/add(IT)I
invokevirtual Calc/mul(IT)I
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main add(3,4)

ARSUE || || FRFUE
z5v5 || || 2wy

A—A)L A—AJl
EH =4

mathand mn.vl

<

THIRS

local=[this,3,4] stack=[]
iload 1

iload 2

local=[this,3,4] stack=[3,4]
iadd

local=[this,3,4] stack=[7]
ireturn

.method add(II)I

Jimit stack 2
Jimit locals 3
lload 1
lload 2

1add

Ireturn

.end method

d1oau 1
iconst 4

Calc/val(I)I

Calc/val(I)I

invokevirtual Calc/val(I)I

mm2) invokevirtual Calc/add(I1)I

istore 2

invokevirtual Calc/mul(IT)I

16
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main mul(2,7)

ARSUE || || FRFUE
z5v5 || || 2wy

A—A)L A—AJl
EH =4

mathand mai

.method mul(ID)I

<7

local=[args, c, ] stack=[c,2,c,3,4]
invokevirtual Clac/add(I1I)I
local=[args, c, | stack=[c,2,7]
invokevirtual Calc/mul(ID)I

Jimit stack 2
Jimit locals 3
lload 1
lload 2

1mul

ireturn

Calc/val(I)I

end method Calc/val(I)I

d1oau 1

iconst 4

invokevirtual Calc/val(I)I
invokevirtual Calc/add(IT)I
:j> invokevirtual Calc/mul(IT)I
istore 2

17



HIREDF—L X 10/11

main mul(2,7)

ARSUE || || FRFUE
z5v5 || || 2wy

A—A)L A—AJl
<
14HV1R %

local=[this,2,7] stack=[]
iload 1

iload 2

local=[this,2,7] stack=[2,7]
imul
local=[this,2,7]stack=[14]
ireturn

mathand mai

.method mul(ID)I
Jimit stack 2
Jimit locals 3
lload 1
lload 2
1mul
ireturn

.end method

Calc/val(I)I

Calc/val(I)I

d1oau 1
iconst 4

invokevirtual Calc/val(I)I
invokevirtual Calc/add(IT)I

:j> invokevirtual Calc/mul(IT)I

istore 2
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main

mul(2,7)

HIREDF—L X 11/11

mathand mai

ARSUR
A2

FRSUR
A2

A—AJl
L5

A—AJl
25

<7

local=[args, c, ] stack=[c,2,7]

invokevirtual Calc/mul(ID)I
local=[args, c, | stack=[14]

istore 2

local=[args, c, 14]

.method mul(ID)I

Jimit stack 2
Jimit locals 3
lload 1
lload 2

1mul

ireturn

.end method

Calc/val(I)I

Calc/val(I)I

d1oau 1
iconst 4

istore 2

invokevirtual Calc/val(I)I
invokevirtual Calc/add(IT)I
) invokevirtual Cale/mul(ID)I
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fRERIIWebRN—C 7SR,

EFM(E rpower/ @T%’?Hﬁ.

int rpower(int a, int b){
1f(b>0)
return a * rpower(a, b-1);
else
return 1;

.method rpower(II)I
Jimit stack 5
Jimit locals 3
load 2
ifle Labell
load 1
aload 0
load 1
lload 2
iconst 1
1sub
invokevirtual Calc/rpower(II)I
imul
ireturn

Labell:
iconst 1
ireturn

.end method

21
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class IncDec{
private int s;

;

IncDec(int a){ s=a; }

void inc(int a){ s+=a; }
void dec(int a){ s-=a; }

int value() {return s;}

public static void main(String[] args){
IncDec id=new IncDec(10);
1d.inc(3);
1d.dec(8);
System.out.println(id.value());

j

increment and

decrement methods.

FEREZ10IZL T,
3IEXOL T, inc(3)
8159 dec(8)
ELNS. EE.

22



FRROAY Y, %

_ X .class public Static
=L webR— static/ super java/lang/Object
28, field private static v I
nvokestatic .method static add(I)V
getstatic / putstatic Jimit stack 2
O—AIILEEO (T4 RS Jimit locals 1

s a9 ~ tstatic Static/v I
S ZMASELY, ;gizasdaolc atic/v
R EBIIBRRINEDE iadd
£5&k5H. (vIZE) @ putstatic Static/v |

return
static int v; .end method

static void add(int a){v += a;} 23
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class InitStatic{
static int uptoval=100;
int val;
boolean add(int a){
if(val+a>uptoval) return false;
else val += a;
return true;

b
;

.class InitStatic

.super java/lang/Object
field static uptoval I
field val 1

; FPEg

.method static <climt>()V
Jimit stack 1
Jimit locals 0
bipush 100
putstatic InitStatic/uptoval I
return

.end method

24
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c {VARRAVAEE
— getfield p.302
— putfield p.444
- FRIEH
— getstatic p.306
— putstatic p.447
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° Wlili, calc/ .class public Calc

DY A<l super java/lang/Object
* T J#*T (j: .method public <init>()V

Objectd - 7 Jimit stack 1
7 SR 7 T T Jimit locals 1
N — aload 0
% DAV AT invokespecial java/lang/Object/<init>()V

79% |]1:Z/U't$ return

LS. .end method
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« HIZIL, inc-dec/
DHFI7EE.

« TIAILELDOY
2%579(1?&(7‘4

« TNTYH, super®
#MERIE (T T 5.

« super®#IHA{E A

EICTTHONTNS.

(ER)

class IncDec{

private int s; >

IncDec(int a){ s=a; }

.class IncDec
.super java/lang/Object
field private s |

.method <init>(I)V

Jimit stack 2

Jimit locals 2
aload 0

invokespecial java/lang/Object/<init>()V

aload 0

load 1

putfield IncDec/s I
return

.end method

28
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class MyThread

extends Thread {

private int s;
MyThread(int s
this.s=s;
)
b

N

)

IERETIRNLILN.

.class MyThread
.super java/lang/Thread
field private s |

.method <init>(I)V

Jimit stack 2
Jimit locals 2
aload 0
invokespecial java/lang/Thread/<init>()V
aload 0
load 1
putfield MyThread/s I
return
.end method

29
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public class Supers extends Superl {
private int ss;

Supers(){
super(3,2); ss=4;
|

b

class Superl extends Super?2 {
private int s1;
Superl(int s1, int s2){
super(s2); this.sl=sl;
b
b

class Super2 {
private int s2;
Super2(int s2){ this.s2=s2; }

;

— DS R ZTMD2

.class public Supers
.super Superl
field private ss I

.method <init>()V

Jimit stack 3

Jimit locals 1

aload 0

iconst_3

iconst 2

invokespecial Superl/<init>(II)V
aload 0

iconst 4

putfield Supers/ss I

return

.end method

30
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.class Superl
.super Super?2
field private s1 1

.method <init>(I)V
Jimit stack 2
Jimit locals 3
aload 0
iload 2
ivokespecial Super2/<init>(I)V
aload 0
iload 1
putfield Superl/sl I
return

.end method

.class Super2
.super java/lang/Object
field private s2 1

.method <init>(I)V
Jimit stack 2

Jimit locals 2
aload 0

aload 0
load 1
putfield Super2/s2 1
return
.end method

invokespecial java/lang/Object/<init>()V

31
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import java.util.*;

public class My Vector
extends Vector
implements Runnable {

public void run(){ }
;

RELTHAZT—
AEHwAEMEINT
3.
import[EBEF S TLY
5.

.class public MyVector
.super java/util/Vector
.1mplements java/lang/Runnable

.method public <init>()V

Jimit stack 1
Jimit locals 1
aload 0
invokespecial java/util/Vector/<init>()V
return
.end method

.method public run()V
Jimit stack O
Jimit locals 1
return

.end method

32
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* new Vo R4

- WELGE—THERINENDS
=17,

« FEAERE (XBATRAIICHRT.

class MyThread extends Thread{
private int s;
MyThread(int s){
this.s=s;

j

public static void main(String[] args){
MyThread m=new MyThread(3);

j
;

Jimit stack 3

Jimit locals 2

new MyThread

dup

iconst 3

invokespecial My Thread/<init>(I)V
astore 1

return

- BEIX BROREEDT-
&, SHRDERZES.
(dup)

« TOEEEO—NILEH

ANEFIALD. (astore ?)
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invokespecial FEED AV YRIEUVHIL p.364

—~ AV RZV XA HME

— privateTd A 2V RA A AR

— superM AV RAZA A A YK

invokevirtual LEZLASA DA R B A A YR
p.372

invokestatic FREIAY Y p.369
invokeinterface £ 27T —RAD AV p.361
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