Java

13

Jasmin

.met hod exanpl e()V
limt stack 20 ; 20 wor d

.end net hod

141
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7-1

7-1
bip ush
Sip ush
ldc word
ldc_w word
ldc2_w wo rd
aconst_null null
iconst m1 -1
iconst_<n> 01 2 3 4
const_<I> 0 1
fconst_<f> 0.0 1.0 2.0
dconst <d> double 00 10

-1
iconst_nml ; -1
0 255 bi push

bi push 100 ; 100
| dc Ildc_w | dc2_w

[dc "Hello" ; "Hel | 0"

[dc2_w 10.0 ; doubl e 10.0
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7-2
7-2 Idc Idc_w Idc2_w
CONSTANT_I nt eger ldec Ildc_w
CONSTANT_FI oat Idc ldc_w
CONSTANT_St ring ldc Ildc_w
CONSTANT_Long | dc2_w
CONSTANT_Doubl e | dc2_w
| dc_w Il dc2_w W
65535
255 Il dc_w 2 bytecode
I dc 1 Jasmin
Jasmin
I dc String.intern()
4
JVM
7-3
7-3
nop
pop word
pop 2 word

dup word
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7-3
dup2 word
dup_x1 1 word 2 3 word
dup2_x1 1 2 word 3 4 wor
dup_x2 1 word 3 4 word
dup2_x2 1 2 word 4 5 wor
swap word
bi push 10
bi push 20
; 10, 20
swap
20, 10
pop
; 20
dup
; 20, 20
pop2
double long
word double long pop2

pop



.method exanple()V

.limt locals 100

.end net hod

this

7-4

7-4
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Jasmin Slimit

100

65535

il oad
il oad_<n>
I'l oad
I'l oad_<n>
fl oad
fload_<n>
dl oad
dl oad_<n>
al oad

al oad_<n>

<n>

<n>

<n>

<n>

<n>

<n+1>

doubl e

<n+1> doubl e
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7-5

istore

i store_<n>

Istore

| store_<n>

fstore

fstore_<n>

dstore

dstore_<n>

astore

astore_<n>

; 1

aconst _nul |
astore_1

5

bi push 20
istore 5

iload 5

1

double

long

<n>

<n>

<n>

doubl e

doubl e <n>

<n>

20

<n+1>

<n+1>
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dconst _0
dstore 5
; 5

7-6
7-6 wide iinc
iinc
wide 16
iinc
iinc 12
1 2
iload_1 ; 1
iconst_2 ; 2
i add ;
istore_1 ; 1
wi de wi de 256
wi de 65536
wi de

iload 300 ; 300
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Jasmin 255 Jasmin
wi de
JVM
e clone() get Cl ass()
&
&
&
10 B 5
@ IVM
JVM
[[1]] VM
[[1]
java.lang. Object Obj ect
Cl oneabl e 741
.
{Hegkim®) )
{ fmE )
Thimad
Jovalong Object
s IF
' =1 T
| Ik
(s
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JVM instanceof
al oad_1 ; 1
i nstanceof [I ;
; 1 0
JVM
boolean byte char shor newarray
VM int
boolean byte char shor JVM
VM
7-7
7-7
newarray
anewarray

mul tianewarray

newarray

bi push 5 ; 5
newarray int ; 5
astore_1 ; 1
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Java

int x[] = newint[5];
anewarray

bi push 2

anewarray java/l ang/ Thread

astore_1

Java

Thread x[] = new Thread[5];

nul |

mul tianewarray

float matrix[][] = new float[4][4];

Java VM

bi push 4
bi pudh 4
mul tianewarray [[F 2 ;
astore_1

Java

7-8



7-8
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i al oad
| al oad
f al oad
dal oad
aal oad
bal oad
cal oad

sal oad

arr[5]

arr

al oad 1 ;
bi push 5 ;
i al oad ;

doubl e

byt e/ bool ean

Java

arr 5 arr[5]

i al oad

| al oad

7-9

aal oad
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7-9

i astore

| astore

fastore

dastore doubl e
aastore

bastore byt e/ bool ean
castore

sastore

al oad_1 ; 1
bi push 5
bi push 3

iastore ; array[5] :=3

arrayl ength

.method public static main([Ljava/lang/String;)V
aload 0

arrayl ength

; mai n

.end net hod
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JVM
9
new new
<init>
new java/l ang/ StringBuffer ; StringBuffer
; dup
; <init>
dup

i nvokespecial javal/lang/ StringBuffer/<init>()V

; 1
astore_1

Java

Java

override s hadow

class Foo {
int nyField

}

cl ass Foo2 extends Foof
float nyFiel d;
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Foo myFi el d Foo2 myFi el d JVM
Foo2
& javalang.Object
@ int Foo.myField
@ float Foo2.myField
Foo2 myFi el d Foo myField JVM
VM
Jasmin Cfield 2
Hel | oWeb
.fiel d private Hel |l oWeb/font Ljavalawt/Font
Hel | oWeb font
Font
7-10 10
7-10
putfield
getfield
putstatic

getstatic
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; java. |l ang. System out Print Stream
getstatic javal/lang/ Systenfout Ljava/io/PrintStream

; Print Stream
; this.font -this- Hel | oWeb
aload 0 ; -this-

getfiel d Hel | oWeb/font Ljaval/awt/Font; ; this.font
; Font

7-11

7-10

checkcast

instanceof

al oad_0

i nstanceof java/lang/ Thread

; 0 Thread Thread
; 1 0

al oad_0

i nstanceof [I

; 0 int[]
; 1 0
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al oad_0
checkcast javal/l ang/ Throwabl e
; 0 Thr owabl e

; Cl assCast Except i on

checkcast i nst anceof A
B A B

Java myType
requi redType

bool ean conpati bl e(Cd ass nyType, C ass requiredType) {
if (requiredType.islnterface()) {//
11 true
return (nmyType.inpl ement s(requiredType));
} else if (requiredType.isC ass()) { //
/1 requi redType
if (myType == requiredType) return true
11 requiredType
while (myType != java.lang. Object) {
if (nyType == requiredType)
return true
nyType = nyType. get Super O ass()

}

return false; [/

myType requiredType
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bool ean conpati bl e(Cd ass nyType, C ass requiredType) {
if (requiredType.islnterface()) {
/1 j ava. | ang. Qbj ect
return (java.lang. Cbject.inplenents(requiredType));
} else if (requiredType.isCass()) {

/1 javal |l ang/ Qbj ect

return (requiredType == nyType || requiredType == java.lang. Object);
} else {

Il nyType requiredType

Il

Cl ass typel = nyType. get Conponent Type();
Cl ass type2 = requiredType. get Conponent Type();
Il

return (typel == type2 || conpatibl e(typel,type2));

i nst anceof checkcast

bool ean i nstanceof (Type t) {
return conpatibl e(this.getdass(), t);

voi d checkcast (Type t) {
if (!conpatible(this.getdass(), t)) {
throw new O assCast Exception();

aastore JVM
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