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class Add{ [mars@r2d2:~/demo/java-bytecode]
int add(int a, int b){ % Javac Add.java _
return a + b: [mars@r2d2:~/demo/java-bytecode]
' % javap -c¢ Add

}
}
Add();
Code:

O0: aload O

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

int add(int, int);
Code: class Add{

public Add(){

0: iload_1

l: iload_2
2: iadd
3: ireturn

int b){
return a + b;



int add(int, int); class Add{

Code: int add(int a, int b){
return a + b;
1: iload 2 }
2: iadd }

3: ireturn

local vars stack constants
SRR SRR SRR
IIII this IIII <a+b> IIII
1 <a> 1 #2
2 <b> 2 #3
3 3 #4
4 4 #5



® <TYPE> ::= b, s, ¢, 1, 1, £, d, a

e & (ldc, iconst 1)

o Ritt T EMEMRIIRIE (load/store)
o INZHIE1E (aload, astore)

o HXMIZH (add, sub, mul, div)
o ZEMNIZEHE (iand, ixor)

o [LEXM X (cmpl, ifeq, jsr)

o it (124, i21)



import java.util.*;

class Main/{
public static void main(String|[] args){

(new ArrayList<String>()).

("Hello");

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

Code:

0: new #2

3: dup

4: invokespecial #3
ArrayList."<init>": ()V

7: 1ldc #4

9: invokevirtual #5
(Ljava/lang/Object;) Z

12: pop

13:

return

// class java/util/Arraylist
// Method java/util/

// String Hello
// Method java/util/ArrayList.add:



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

Code:

up
4: invokespecial #3
ArrayList."<init>": ()V
7: 1ldc #4
9: invokevirtual #5
(Ljava/lang/Object;)Z
12: pop
13: return

local vars

// class java/util/Arraylist

// Method java/util/

// String Hello
// Method java/util/ArraylList.add:

stack

constants

ArrayList

= W DN

= W N

<ArBejdost>

1 java/lang/Object."<init>": ()V

# 2 java/util/ArraylList

# 3 java/util/ArrayList."<init>":
Ov

# 5 java/util/Arraylist.add: (Ljava/
lang/Object;) 2



® |java/util/List;

® ([Ljava/lang/String;)V
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® invokespecial
o Wlintk, FAH, KK

® invokeinterface

® invokestatic

° ° 3 IALLI
® invokevirtual (18 F)

® invokedynamic (K31, ZJA)



import java.util.*;

public class Items{
private List<Integer> ids =(new ArrayList<Integer>();

public int getId(int 1i)/{
return ids.get(i);

}
}
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class AppMain

{
public static void main(String[] args)
{
for (int i = 0; i < args.length; i++) {
System.out.println(args[i]);
}
}
}

[mars@r2d2:~/demo/java-bytecode]
% javac AppMain. java
[mars@r2d2:~/demo/java-bytecode]
% Java AppMain foo bar bah

foo

bar

bah



RULE trace main exit
CLASS AppMain

METHOD main

AT EXIT

IF TRUE

DO traceln("exiting main")
ENDRULE

RULE trace main entry
CLASS AppMain

METHOD main

AT ENTRY

IF TRUE

DO traceln("entering main")
ENDRULE

[mars@r2d2:~/demo/java-bytecode]

% Java -javaagent:byteman.jar=script:appmain.btm AppMain foo bar
entering main

foo

bar

exiting main
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https://github.com/jkutner/jipsy
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[mars@r2d2:~/demo/java-bytecode/jipsy on master]

% mvn exec:java -Dexec.mainClass="Compiler" -Dexec.args="> >+ + + [ - s + + +
+ +s ] <p"

[INFO] Scanning for projects...

[INFO]

[INFO] Using the builder
org.apache.maven.lifecycle.internal.builder.singlethreaded.SingleThreadedBuild
er with a thread count of 1

[INFO]

[ INFO]

[ INFO]

[INFO] --- exec-maven-plugin:1.4.0:java (default-cli) @ jipsy ---
[ INFO]

[INFO] BUILD SUCCESS

[ INFO]

[INFO] Total time: 4.259 s

[INFO] Finished at: 2015-04-19T717:51:10+08:00
[INFO] Final Memory: 9M/115M

[INFO]

[mars@r2d2:~/demo/java-bytecode/jipsy on master]
% Jjava Main

*
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import java.util.?*;

class Main{
public static void main(String|[] args){
(new ArrayList<String>()). ("Hello");

} new JiteClass("Main") {{
defineMethod("main", ACC_ PUBLIC |
ACC_STATIC,
_ _ _ _ _ ] sig(void.class, String[].class),
public static void main(java.lang.String][]) new CodeBlock() {{

new(p(ArrayList.class));

0: new #2

3: dup dup();

4: invokespecial #3 invokestatic(

7: ldc #4 p(ArrayList.class), "<init>",
9: invokevirtual #5 sig(void.class));
12: pop ldc("Hello")
13: return invokevirtual (

p(ArrayList.class), "add",
sig(boolean.class, Object.class));
pop();

voidreturn();

)i

Phi



for (String arg : tokens) {

if ("p".equals(arg)) {
jPrintInt();

} else if ("+".equals(arg)) {
JInc();

} else if ("-".equals(arg)) {
jDec();

} else if (">".equals(arg)) {
iconst O

} else if ("<".equals(arg)) {
pop () ;

} else if ("s
swap () ;

} else if ("[".equals(arg)) {
LabelNode|[ ] labelNodes = jBeingLoop();
loopStack.push(labelNodes) ;

} else if ("]".equals(arg)) {
LabelNode|[ ] labelNodes = loopStack.pop();
jEndLoop (labelNodes) ;

[
14

.equals(arg)) {



public void jPrintInt() ({

dup () ;

invokestatic(p(String.class), "valueOf", sig(String.class, int.class));
getstatic(p(System.class), "out", ci(PrintStream.class));

swap () ;

invokevirtual (p(PrintStream.class), "print", sig(void.class, Object.class));

}

public void jInc() {
iconst 1();
iadd();

}

public LabelNode|[ ] jBeingLoop() {
LabelNode begin = new LabelNode();
LabelNode end = new LabelNode();
label (begin);
dup( ) ;
ifeg(end);
return new LabelNode[] {begin, end};

}

public void jEndLoop(LabelNode| ] beginAndEnd) {
LabelNode begin = beginAndEnd[0];
LabelNode end = beginAndEnd[1];
go_to(begin);
label(end) ;
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® http://docs.oracle.com/javase/specs/jvms/se8/html/index.html

® http://zeroturnaround.com/rebellabs/
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local vars stack constants

AREENeeEd LERERSY U
0 0 #1

1 1 #2
2 2 #3
3 3 #4
4 4 #5



