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JDKOOODOOOO0OO0O0O00 OpenJITOOODOOODO0DOO0O0O

(2)00000000
ooooo

(3) 0000000000

ODO000 JDKOOODODOOOOOOOO OpenJITOODDDODODODODOOOO
HEN

O000 empty0 0000000 OpenJITOOOOOODOOOODOOOOOOO
000000 OpenJIT.Sparc0 000000 toString() D00 0D ODODOO
ggbouboboboboooobobooooboboooon

(40000
empty 010 0000000000000000000

class empty {

public static void main(String args[]) {}
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()000000O000
OpenJITOODOOOOOODOODOODOODOOOOOOOOOOOOOOOOO
00000000

(2)00000000
ooooo

(3) 0000000000

D000 Open JITOODODDOODODODODOODODODOODOODOODODODOODOO
gooooooooboaon

D000 emptyJODOOO0D0O0 OpenJITOOOOODOOOOOOOOOODOO
OO0 OpenJITOOODOOODOOOOOODOOOOO OpenJITOOOODOO
0000000000000 OpenJITODODODDODODODODODOODOOD
gooobdoboooboooooboboobuobuoboboboooboon
goobooboooboodooboobooboobooooo

(40000
empty 10 0000000000000000000

class empty {

public static void main(String args[]) {}
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00000000000000

1. 0000 CLASSPATH, JAVA_.COMPILEROOOOOO

2. javaemptyU 00O QOO
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()000000O000
OpenJITODOODOOOODOODOOOOODOOOOOODOOO

(2)00000000
Test 0 0000000000000 O00D0O0O0OO

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

(3) 0000000000

D000 OpenJITOOOODOOODOOODOODODODODOOODODODO
o

O000 DO0OD0O0O000000D00oooogd OpenJITOODDOOOOODOO
00000000 DO0O00000 Test0OOOODOOQOOOODODDDODOOO
gooo

(40000
0000000000000000000 OpenJITOOOODODODOODODOOO
0000000000000
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00000000000000

1. Test.java0 0 0 00000 (javac Test.java)l
2. 0000 JAVA COMPILEROODODOODO

3. Test 00D OOOOO (java Test)O
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()000000O000
OpenJITOODODOOODOOOOOCOOOOOOODODOOOOOOOOOOOO
ooon

(2)00000000
Exam000000000000000000000

import java.util.Enumeration;

public class Exam {
public Exam(Enumeration enum) {
System.out.println((enum != null ? "items of Enumeration"
: "enum is null"));

if (enum == null)
return;

while (enum.hasMoreElements()) {
System.out.println(enum.nextElement () ) ;

¥

System.out.println("end of Enumeration");

(3) 0000000000

0000 D0000000000000000000000 ASTOODOOOO

O000O DDODODODODOODOD ExamOOOOODOOOOO0OO0OOOOOOOODO
goooooboonon

(40000
0000000000000 A1.10000000
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1. Exam,java0 0 0000 OO (javac Exam.java)l

2000000000000 (java Test 6 Exam.class)O
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O000: OpenJIT OOOOOOOOOOOOOOOOO (Hoooo
googno

()000000O000
OpenJITOODODODODOODOODOODODOOODOOOODOODOOOOD
000000

(2)00000000
Al000000000000000000000000000000000 Al
0ooo0o0ooon

import OpenJIT.frontend.discompiler.Metaclass;
public class Al extends Metaclass {
public void metaInvoke() {
System.out.println('"metaclass Al: invoked.");
}
public String toString() {

return "metaclass Al";

(3)0000000000

0000 AlO0D0D0OO0O0O0000000D00O0O00O0OO0OD0D0O0O00O0OO0O0OO

gofbd bobbdoboobobobobobooboobuoboboobooonoag
goooogo

(40000
0000000000000 00000D000000000000000
A.1.24000
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00000000000000

1. Al00000000000 (javac Al.java)d

2000000000000 (java TestAll A1)0
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(2)00000000
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O0O0OD0 DOOO0ODOOO0O0O0DO0O0DbODOOOo0oDboOOg TestoOOoooO
o
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000000000000000000A.1.3000
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()000000O000
OpenJITOODDOODOOOODOODOOOOODOOOOOODOOO

(2)00000000
Test 0 0000000000000 O00D0O0O0OO

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

(3) 0000000000

gobod bobobouooboobobooooboobooobuoobobonboag
gobobodoooboobooobooboboboobooboobobooa

0000 DataFlowGraph O O OO ControlDependencyGraph O O O O ClassHier-
archyGraph OO O D000 O00000000O0DODOOOOO OpenJITO O
000000000000 000000o0DDoD TestOOOOOOoOOoQOoad
goooooooood

(40000

000000000000 00000D0O0O DataFlowGraph O O OO ControlDe-
pendencyGraph O 0 0O O ClassHierarchyGraph OO OO0 0O 0O OpenJITO O OO
goooon

(00DOD0OD0)
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00000000000000

1. TestjavaO OO OO OOOO

2. javaTest 0 00 00O
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(3) 0000000000
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D000 OpenJITOODOODOOOODOOOOODODODODOOODODODOO
O0D00D0 OCpenJITOODODODODODODODODODODODODODOOOOOOOOOO
Test 00O O0O0O0OO0DODODDDDDODDODODOO

(40000

O000000000000000000 FlowGraphAnalysisO O O O DFFunc-
tionRegister 0 O 0 0 ReachingAnalyzer 0 O 0O O AvailableAnalyzer 0 O O O Live-
nessAnalyzer 0 0 0 O FixedPointDetector 0 0 O O ClassHierarchy Analysis O O 0O
0000 OpenJITOODDODDODDDDODOO

OO0 TestOOODOOODODOOOOODODOOODODOODO

public class Test {
public Test() {
int a = 1;
int b = 0;
int ¢ = 3;
a=b+ 1;
b=c+ a;
a=b+ c;

}}

(00DOD0OD0)
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00000000000000

1. TestjavaO OO OO OOOO

2. javaTest 0 00 00O
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0ooobooboood

(40000
0000000000000000000 A.1.46000
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00000000000000

1. 000000000000 (java Test)O

(6)0000
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oooo: (7)0000
000000000000

()000000O000
0000000000000 0000000000000000000000
00

(2)00000000
ooooo

(3) 0000000000

gbod gboouoobobouoboboobobobobbooboobooobo

0000 D000 (gdb) 000000000000 0O0O nativeTest 000 00O
gobodogobdobooboooooooboboboooobobooa
gboogooboboboooboobooooboboobooba

(40000
nativeTest 10 000 0000000000000000

class nativeTest {
static int args_size;
public static void main(String argv[]) {

args_size = argv.length;

(00DOD0OD0)

46




(00O0D0DO0O0OO0)

(5)0000
00000000000000

1. 0000 CLASSPATH, JAVA COMPILERU OO UOODO

2. 0000 (gdb) OO ODODO

3. U000 api.cU OpenJIT_compile U U [0 do_execute_java_method_vararg
ooooOoODoDbODbObobObOOoOobObOoOoObODODDODObOO

4. run -Dcompile.enable=nativeTest nativeTest U O OO OO

5. mb->CompiledCode [0 U mb—>CompiledCodeInfo U U DN U OO ODOOOON
000

(6)0000
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oooo: (7)0000
000000000000

()000000O000
00000000000000000Javal000000000000000
0oon

(2)00000000
ooooo

(3) 0000000000

O000 DOOOO0OO0OO0OD0ODDODJavaD0O0OOOO0OOOOOOOOODO

D000 OO0 A21000000000 OpenJITOODODODOOOOOOOOO
OPENJIT . COMPILEROOO0OOO0OOO0OOODemptyD0OOOO0OOOOODOO
goboooooboobooooooboonoo

(40000
empty 10 0000000000000000000

class empty {

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

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000
00000000000000

1. 0000 CLASSPATH, JAVA COMPILERU OO UOODO
2. 0000 OPENJIT COMPILER [0 OpenJIT/TestMethod O OO O OO

3. java emptyl 0o

(6)0000
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oooo: (7)0000
000000000000

()000000O000
JDKOOODOOOOO0OOO0OO000000 JavaDODO0ODOOO0O0O0O0O

(2)00000000
ooooo

(3)0000000000

O000 DODDODOO0OO0JavaDDODDODODODODDDODDODDOO

0000 00 A22000000000 OpenJITOOODOOODODOOODODOOO
OPENJIT. COMPILEROODOO0OO0O0OOOODempty0 00 O00OO0O0ODODOOO
OOoobobooOoboOooobboolebbOoOoobboOoOon

(40000
empty 010 0000000000000000000

class empty {

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

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000
00000000000000

1. 0000 CLASSPATH, JAVA COMPILERO O OO OO
2. 0000 OPENJIT_COMPILER O OpenJIT/TestBytecode D OO O OO

3. java emptyl 0o

(6)0000
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000000000000000

()000000O000
0000000000000 000000000000000000

(2)00000000
ooooo

(3)0000000000

ool bbb boubuooobboobuooboobboooon
oo

D000 0D0 A23000000000 OpenJITOODODODOOOOOOOOO
OPENJIT.COMPILEROOOO0OOOOODempty00OOOOODOOOO
gogboobobogoboobooobobobuouobuobobobooobon
00

(40000
empty 0000000000000 O0O0ODOOO

class empty {

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

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000
00000000000000

1. 0000 CLASSPATH, JAVA COMPILERU OO UOODO
2. 0000 OPENJIT COMPILER [0 OpenJIT/TestParse 0 0O OO0

3. java emptyl 0o

(6)0000
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0000000000000
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000000000000000000000000000000000000
000000

(2)00000000
ooooo

(3) 0000000000

gobod gboobuodoouoboubooobbobouoboooboobboooo
goooooobood

0000 00 A23000000000 OpenJITOOODOOODODOOODODOOO
OPENJIT_.COMPILER OO OOOODO OO PatternMatch 0 OO0 O0O0O0O
00 PatteenMatch 0O 00O 0O0O00ODOOO0ODOOODODOOOODOOOOO
gooooooood

(40000
PatternMatch 00 000 0000000000000000

class PatternMatch {
public static void main(String argv[l) {
boolean b = true;
long 1x = 0;
long ly = 0;
double dx = 0.0;
double dy = 0.0;

b = !b;

b = 1x == 1ly;b = 1x != 1ly;b = 1x > ly;
b = 1x < 1y;b = 1x >= 1ly;b = 1x <= ly;
b = dx == dy;b = dx != dy;b = dx > dy;
b = dx < dy;b = dx >= dy;b = dx <= dy;

(00DO0D0OD0)

54




(00O0D0DO0O0OO0)

(5)0000
00000000000000

1. 0000 CLASSPATH, JAVA COMPILERU OO UOODO
2. 0000 OPENJIT COMPILER [0 OpenJIT/TestParse 0 0O OO0

3. java PatternMatchOU O O DOOO
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oooo: (7)0000
RTLOOODO

()000000O000
0000000000000 RILOODOOOOOOOOOO

(2)00000000
ooooo

(3)0000000000

O000 DO0O0ODOO0O00ODOD0O0O0ORTLOODDDODDOOOOOODODODOOOODO

O000 DO0OOO0OD0O0O00O0DO0O -Deompile.debug=100000 empty 0 0O 0O
O000D0OO0ORTLOODOOOOOOOOODO

(40000
empty 0000000000000 O0O0ODOOO

class empty {

public static void main(String args[]) {}
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(00O0D0DO0O0OO0)

(5)0000
00000000000000

1. 0000 CLASSPATH, JAVA COMPILERU OO UOODO

2. java -Dcompile.debug=1 -Dcompile.enable=.compile empty 0O U 0O 0O
00

(6)0000
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good: (Hoooo
Peephole 0 O O OO

()000O000O000
RILODOOOO0OOO0OO0D0O00O0

(2)00000000
ooooo

(3) 0000000000

0000 RTLOOODOOOOOOODOOODODOODODO

O000 DO0OOO0ODO0O0O00O0O0DO0O0 -Deompile.debug=20 0000 empty O 0O 0O
O00000000ooooRTLOOOOOO0OOOOOODO

(40000
empty 10 0000000000000000000

class empty {

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

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000
00000000000000

1. 0000 CLASSPATH, JAVA COMPILERU OO UOODO

2. java -Dcompile.debug=2 -Dcompile.enable=.compile empty 0O U 0O 0O
00

(6)0000
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oooo: (7)0000
0o0O0o00o0o0ood

()000000O000
000000000000000000

(2)00000000
ooooo

(3)0000000000

ool obooboouobooboobboobuooboboouboobooo
goboobooobouobbouoboobbooboobouobooboon

O000 DOO0D000000000O -Decompile.debug=20 0 0 00O TestReglnt O
00000 0O00o0oooooRTLOODOOOOOOOOOD

0000000 (gdb)00000000D0D0000OD0 nativeTest 0O 0000
gbobobouobooboogbooubouobooboooboboouoobo
bbb ooubobubobuoobuoboboobuoobouon

(40000
TestRegnt 0 0000000000000 OOOODO0OO

class TestReglnt {
public static void main(String argv[]) { test(); }
public static void test() {
int i1,i2,i3,i4,i5,i6,i7,18,19,i10;
int i11,i12,i13,i14,i15,i16,i17,i18,119,i20;
int i21,i22,i23,i24,i25,126,i27,128,129,i30;

il=1; i2=2; i3=3; i4=4; ib5=5;

i6=6; i7=7; i8=8; 19=9; i10=10;

i11=11; i12=12; i13=13; i14=14; i15=15;
i16=16; i17=17; i18=18; i19=19; i20=20;
121=00; 122=22; i23=23; i24=24; i25=25;
126=26; 127=27; 128=28; 129=29; i30=30;

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000
00000000000000

1. 0000 CLASSPATH, JAVA COMPILERU OO UOODO
2. 0000 (gdb) OO ODODO

3. U000 api.cU OpenJIT_compile U U [0 do_execute_java_method_vararg
ooooOoODoDbODbObobObOOoOobObOoOoObODODDODObOO

4. run -Dcompile.debug=2 -Dcompile.enable=.test TestRegInt U U O U
00

5. mb->CompiledCode U [J mb->CompiledCodeInfo UL DU U IO DOOOOMN
ooo

(6)0000
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oooo: (7)0000
000000000000

()000000O000
00000000000000000000

(2)00000000
ooooo

(3)0000000000

ool oboobooubdoobuooboogbuoobooouoboobonoo
goooboubooboboobbuooboobuoouoobooboboon

O000 DOO0D000000000O -Decompile.debug=20 0 0 00O TestReglnt O
OO00O0ODODODOOO0OO0OO0OO0OO0OO0ORILOODODUODODUOOOODOOO

0000000 (gdb)00000000D0D0000OD0 nativeTest 0O 0000
gbobobouobooboogbooubouobooboooboboouoobo
bbb ooubobubobuoobuoboboobuoobouon

(40000
TestRegFloat 000 0000000000000 OO0O0OO

class TestRegFloat {
public static void main(String argv[]) { test(); }
public static void test() {
float il,i2,i3,i4,i5,i6,i7,18,19,i10;
float i11,i12,i13,i14,i15,i16,i17,118,119,i20;
float i21,i22,i23,i24,i25,i126,127,128,129,1i30;

i1=1.0F; i2=2.0F; i3=3.0F; i4=4.0F; i5=5.0F;
i6=6.0F; i7=7.0F; i8=8.0F; i9=9.0F; i10=10.0F;

i11=11.0F; i12=12.0F; i13=13.0F; i14=14.0F; i15=15.0F;
116=16.0F; i17=17.0F; i18=18.0F; i19=19.0F; i20=20.0F;
121=20.0F; i22=22.0F; i23=23.0F; i24=24.0F; i25=25.0F;
126=26.0F; i27=27.0F; i28=28.0F; i29=29.0F; i30=30.0F;

(00DOD0OD0)
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00000000000000

1. 0000 CLASSPATH, JAVA COMPILERU OO UOODO
2. 0000 (gdb) OO ODODO

3. U000 api.cU OpenJIT_compile U U [0 do_execute_java_method_vararg
ooooOoODoDbODbObobObOOoOobObOoOoObODODDODObOO

4. run -Dcompile.debug=2 -Dcompile.enable=.test TestRegFloat U 0O U
ooo0o

5. mb->CompiledCode U [J mb->CompiledCodeInfo UL DU U IO DOOOOMN
ooo

(6)0000
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()000O000O000
JDKOOOO javac0 000000000 OpenJITOOODOOO0D0O0DO0DN
0oo0o0oo0ooo

(2)00000000
ooooo

(3)0000000000

O000 javac00000D0D0O0ODDOOO0OO0O0OOOOOOOO OpenJITOOO
ggbogbobobooobuoobouboonbobuooboboon

0000 OpenJITOOOODOODOOOjavacO0 00000000 OODODODOODO
000 OpenJITOODDODODOOOODOODOODOODODODODOOOdIfODDO
gboogboobooboobobooooooon

(4)oooo
JDKODOOO demoO OO0 OO O SpreadSheet.java javac0 00000000
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(00O0D0DO0O0OO0)

(5)0000
00000000000000

[N

/tmp/A00000O0O00OCDOCODOOO SpreadSheet.javad OO0 OO0
2. SpreadSheet.javal javacU OO OO OOOOOOO

3. /tmp/BO0OOOOOOOOOODOOO SpreadSheet.javaO O OO OO0
4. 0000 CLASSPATH, LD_LIBRARY PATH, JAVA_COMPILERO O DO OO

5. SpreadSheet.javal javacU OO UODOOOOOOOO

6. /tmp0000000diff -sr ABOOOOOO
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OO0 A

oo

Al OpenJITOODOOODODOODOO

A1l OO0DOO0ODOODOOODOOOOOOOO

0000000000000 0DD0OO0DD0D0DO0DDO0ODODDODODOOOO0O Al1.10
A1.1.20 A.1.1.30 A1.140 A1150 0000000000000 DOOOOO

A.1.1.1 OpenJIT.frontend.discompiler.driver.Constants 0 0 [

package OpenJIT.frontend.discompiler.driver;

public interface Constants {

public static final int BYTECODE_PARSER = O;
public static final int CONTROL_FLOW_GRAPH = 1;
public static final int BASICBLOCK_ANALYZER
public static final int EXPRESSION_ANALYZER
public static final int DOMINATOR_TREE = 4;
public static final int STRUCTURED_CFG = 5;
public static final int DISCOMPILED_AST = 6;

2;
3

3

};

A.1.1.2 OpenJIT.frontend.discompiler.driver.StandaloneDiscompiler O 0
g

package OpenJIT.frontend.discompiler.driver;
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import
import
import
import
import
import

import

public

OpenJIT.frontend.classfile.*;
OpenJIT.frontend.discompiler.*;
OpenJIT.frontend.util.IndentedPrintStream;
java.io.FileInputStream;
java.io.InputStream;

java.io.I0Exception;

java.io.PrintStream;

class StandaloneDiscompiler extends ClassFile implements Constants {

public StandaloneDiscompiler (InputStream is) throws I0Exception {

super (is);

private String canonClassName(String name) {

return name.replace(’/’, ’.%);

public void print(PrintStream out, int level) {

IndentedPrintStream iout = new IndentedPrintStream(out, 4);
iout.println(AccessFlag.toString(accessFlags));
StringBuffer buf = new StringBuffer();
String thisClassName = constantPool.resolveClassName (thisClass) ;
buf.append("class ") .append(canonClassName (thisClassName))
.append (" extends ")
.append (canonClassName (constantPool.resolveClassName (superClass)));
if (interfaces.length > 0) {
buf.append (" implements ")
.append (canonClassName (constantPool
.resolveClassName (interfaces[0])));
for (int i = 1, count = interfaces.length; i < count; i++)
buf .append (", ")
.append (canonClassName (constantPool
.resolveClassName (interfaces[i])));
}
buf.append(" {");
iout.println(buf.toString());
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iout.inc();
for (int i = 0, count = fields.length; i < count; i++) {
FieldInfo field = fields[i];
StringBuffer sbuf = new StringBuffer();
sbuf .append(AccessFlag.toString(field.accessFlags()))
.append (NameAndType . toString (((ConstantUTF8) constantPool
.itemAt(field.descriptorIndex())) .bytes()))
.append (" ")
.append(constantPool.itemAt (field.nameIndex()) .toString());
ConstantValueAttribute attr
= (ConstantValueAttribute)field.attributes()
.lookup(Attributes.CONSTANTVALUE) ;
if (attr != null) {
sbuf.append (" = ");
int index = attr.constantValueIndex();
ConstantPoolIltem constant = constantPool.itemAt(index);
if (constant.isString()) {
sbuf .append ("\"")
.append (constantPool.resolveString(index))
.append ("\"");
} else
sbuf .append(constant.toString());
}
sbuf.append(";") ;
iout.println(sbuf.toString());
}

TestDiscompiler discompiler[] = new TestDiscompiler [methods.length];

for (int i = 0, count = methods.length; i < count; i++) {

MethodInfo method

methods[i];

StringBuffer sbuf = new StringBuffer();
sbuf . append (AccessFlag.toString(method.accessFlags()));
String name = constantPool.itemAt(method.nameIndex()).toString();
ConstantUTF8 descriptor

= (ConstantUTF8)constantPool.itemAt (method.descriptorIndex());
try {

NameAndType sig

= new NameAndType(null, name, descriptor.bytes());
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sbuf .append(sig.toString());

} catch (ArrayIndexOutOfBoundsException e) {
System.err.println("cannot parse: " + descriptor);
throw e;

}

if (method.attributes().lookup(Attributes.CODE) != null) {
sbuf .append (" {");
iout.println(sbuf.toString());
iout.inc();

StandaloneMethodInformation methodInfo
= new StandaloneMethodInformation(method) ;

discompiler[i] = new TestDiscompiler(methodInfo) ;

switch (level) {

case BYTECODE_PARSER:
discompiler[i] .printBytecode (iout) ;
break;

case CONTROL_FLOW_GRAPH:
discompiler[i].printCFG(iout);
break;

case BASICBLOCK_ANALYZER:
discompiler[i] .printBBACFG(iout) ;
break;

case EXPRESSION_ANALYZER:
discompiler[i] .printEACFG(iout);
break;

case DOMINATOR_TREE:
discompiler[i] .printDT(iout);
break;

case STRUCTURED_CFG:
discompiler[i] .printSCFG(iout);
break;

case DISCOMPILED_AST:
discompiler[i] .printAST(iout);
break;

iout.dec();

iout.println("}");
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} else {
sbuf .append(";");
iout.println(sbuf.toString());

}
iout.dec();

iout.println("}");

A.1.1.3 OpenJIT.frontend.discompiler.driver.StandaloneMethodInformation
0o

package OpenJIT.frontend.discompiler.driver;

import OpenJIT.Constants;

import OpenJIT.ExceptionHandler;
import OpenJIT.frontend.classfile.*;
import OpenJIT.frontend.discompiler. *;

import OpenJIT.frontend.util.IntKeyHashtable;

public class StandaloneMethodInformation implements MethodInformation, Constants {
private MethodInfo method;
private CodeAttribute code;
private ConstantPool constantPool;

private byte[] bytecode;

public StandaloneMethodInformation(MethodInfo method) {
this.method = method;
this.constantPool = method.classFile() .constantPool();
code = (CodeAttribute)method.attributes().lookup(Attributes.CODE);
bytecode = code.code();

VETS
* Returns the number of local variables.

*/
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public int nlocals() {

return code.maxLocals();

/**
* Returns whether the method is static ome.
*/
public boolean isStatic() {
return (method.accessFlags() & ACC_STATIC) != O;

private String thisClassName;
/**
* Returns a String of the class name of the discompiled method belongs to.
*/
public synchronized String thisClassName() {
if (thisClassName != null)
return thisClassName;
thisClassName = method.classFile() .thisClassName();

return thisClassName;

/**
* Returns the name of the class indeced by index into ConstantPool.
*/

public String className(int index) {

return constantPool.resolveString(index);

/**
* Returns the width of the field/method indeced by given index into
* ConstantPool.
*/
public int fieldWidth(int index) {
NameAndType sig = nameAndType(index);
switch (sig.type()[0]) {
case SIGC_LONG:
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case SIGC_DOUBLE:

return 2;
default:
return 1;
}
}
/**
* Returns the name and type information of method/field reference
* indeced by index into ConstantPool.
*/

private IntKeyHashtable nameAndTypes = new IntKeyHashtable();

public NameAndType nameAndType(int index) {

NameAndType result = (NameAndType)nameAndTypes.get(index) ;

if (result !'= null)

return result;

String
String

className = constantPool.resolveClassName (index);

name = constantPool.resolveMemberName (index) ;

byte descriptor[] = constantPool.resolveMemberDescriptor(index);

result

= new NameAndType(className, name, descriptor);

nameAndTypes.put (index, result);

return

/**
* Returns
x/

public int

return

/**
* Returns
*/

public int

return

result;

the kind of ConstantPool entry indeced by given index.

kind0fConstant (int index) {
constantPool.itemAt (index) .tag();

an int value of ConstantPool indeced by given index.

constantInt(int index) {

constantPool.resolvelInt (index) ;
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/**
* Returns an float value of ConstantPool indeced by given index.
*/

public float constantFloat(int index) {

return constantPool.resolveFloat(index) ;

/**
* Returns an String value of ConstantPool indeced by given index.
*/

public String constantString(int index) {

return constantPool.resolveString(index);

/**
* Returns an double value of ConstantPool indeced by given index.
*/

public double constantDouble(int index) {

return constantPool.resolveDouble (index) ;

/**
* Returns an long value of ConstantPool indeced by given index.
*/

public long constantLong(int index) {

return constantPool.resolvelLong(index) ;

/**
* Returns the array of ExceptionHandler.
*/
public ExceptionHandler[] exceptionHandler () {

return code.exceptionTable();

VETS
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* Returns
*/
public int

return

/**
* Returns
x/

public int

return

/*%
* Returns
*/

public int

return

VETS
* Returns
*/

public int

return

/**
* Returns
*/

public int

return

VAL

* Returns

*/

the length of bytecodell].

bytecodeLength() {
bytecode.length;

(signed)byte-value at pc of bytecodel[].

byteAt (int pc) {
bytecode [pc];

(unsigned)byte-value at pc of bytecodel].

unsignedByteAt (int pc) {
bytecode [pc] & Oxff;

(signed)short-value at pc of bytecodel].

shortAt (int pc) {
(short) ((bytecode[pc] << 8) + unsignedByteAt(pc + 1));

(unsigned)short-value at pc of bytecodell].

unsignedShortAt (int pc) {
((unsignedByteAt(pc) << 8) + unsignedByteAt(pc + 1));

int-value at pc of bytecodel].
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public int intAt(int pc) {
return ((shortAt(pc) << 16) + unsignedShortAt(pc + 2));

A.1.1.4 OpenJIT.frontend.discompiler.driver.Test 0 O O

import OpenJIT.frontend.discompiler.driver.StandaloneDiscompiler;
import java.io.FileInputStream;

import java.io.IOException;

public class Test {
public static void main(String args[]) {
if (args.length > 1) {

int level = Integer.parselnt(args[0]);

try {
FileInputStream fin = new FileInputStream(args[1]);
StandaloneDiscompiler discompiler

= new StandaloneDiscompiler(fin);

discompiler.print(System.out, level);
fin.close();

} catch (IOException e) {
System.err.println("No such file: " + args[1]);

System.exit (1) ;

} else

usage () ;

static void usage() {

System.err.println("usage: java Test level filename");

A.1.1.5 OpenJIT.frontend.discompiler.driver.TestDiscompiler [J (0 [J

package OpenJIT.frontend.discompiler.driver;

1)



import OpenJIT.frontend.discompiler.*;
import OpenJIT.frontend.tree.Node;
import OpenJIT.frontend.util.IndentedPrintStream;

public class TestDiscompiler extends Discompiler {
public TestDiscompiler (MethodInformation method) {
super (method) ;

public void printBytecode (IndentedPrintStream out) {
bytecodeInfo.print (out);

public void printCFG(IndentedPrintStream out) {
ControlFlowGraph cfg = new ControlFlowGraph(method, bytecodeInfo);
cfg.createCFG();
cfg.print(out);

public void printBBACFG(IndentedPrintStream out) {
BasicBlockAnalyzer cfg = new BasicBlockAnalyzer(method, bytecodeInfo,
astFactory) ;
cfg.createCFG() ;
cfg.print(out);

public void printEACFG(IndentedPrintStream out) {

structurelessCFG.print (out) ;

public void printDT(IndentedPrintStream out) {

structurelessCFG.printTree (out);

public void printSCFG(IndentedPrintStream out) {

ControlFlowAnalyzer scfg = new ControlFlowAnalyzer (structurelessCFG) ;
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scfg.print (out);

public void printAST(IndentedPrintStream out) {
Node head = discompile();
head.print (out.out);
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A.1.2 OpenJITOOOO0OOOOODOODOOOOOOO
A.l2.1 000000OOO0O00COOOOO0OO

import OpenJIT.frontend.discompiler.*;

import java.io.*;

public class TestAnnotationAnalysis extends AnnotationAnalyzer {
public static void main(String args[]) throws Exception {
if (args.length == 0)

return;

Annotation annotation = new Annotation(args[0]);
ByteArrayOutputStream baos = new ByteArrayOutputStream() ;
ObjectOutputStream oos = new ObjectOutputStream(baos);
oos.writeObject(annotation);

oos.flush();

byte[] attribute = baos.toByteArray();

System.out.println(readAnnotation(attribute));

}

A1l1.22 J000ODOOOODODODDODDODOOOOO

import OpenJIT.frontend.discompiler.;

import java.io.*;

public class TestAnnotationRegister extends AnnotationAnalyzer {
public static void main(String args[]) throws Exception {
if (args.length == 0)

return;
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Annotation annotation = new Annotation(args[0]);

try {
registerAnnotation(annotation);

} catch (DiscompilerError e) {
System.out.println("registerAnnotation: fail");
throw e;

}

System.out.println("registerAnnotation: success");

3

A.123 0000OO0OOODOOOOOOOO

import OpenJIT.frontend.discompiler.*;

import java.io.*;
public class TestMetaclass extends AnnotationAnalyzer {
public static void main(String args[]) throws Exception {
if (args.length == 0)
return;

Annotation annotation = new Annotation(args[0]);

System.out.println(addMetaobject (annotation)) ;
}

Al124 J000ODOOOOOOODODDODDODODO

import OpenJIT.frontend.discompiler.*;
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import java.io.*;

public class TestAll extends AnnotationAnalyzer {
public static void main(String args[]) throws Exception {
if (args.length == 0)

return;

Annotation annotation = new Annotation(args[0]);
ByteArrayOutputStream baos = new ByteArrayOutputStream() ;
ObjectOutputStream oos = new ObjectOutputStream(baos);
oos.writeObject(annotation);

oos.flush();

byte[] attribute = baos.toByteArray();

Annotation test = readAnnotation(attribute);
System.out.print ("after analysis: ");

System.out.println(test);

try {
registerAnnotation(test);

} catch (DiscompilerError e) {
System.out.println("registerAnnotation: fail");
throw e;

}

System.out.println("registerAnnotation: success");

System.out.print ("after metaobject added: ");

System.out.println(addMetaobject (annotation)) ;

annotation.metaobject.metalnvoke();

3
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A.l1.3 0OO00O00OD0OODOOODOOO
goooobooooboobodobogbooooboobuobobooboobooobag

import OpenJIT.frontend.discompiler.ControlFlowGraph;
import OpenJIT.frontend.flowgraph.Optimizer;

import OpenJIT.frontend.tree.Node;

public class Test extends Optimizer {

int debuglevel;

public Test() {
super (null);

debuglevel = 0;

public bytel[] optimize(byte bytecodel[], Node ast, ControlFlowGraph cfg) {
if (debuglevel != 2)
System.out.println("optimize: ok");
if (debuglevel != 1)
generateBytecode () ;

return null;

public byte[] generateBytecode() {
System.out.println('"generateBytecode: ok");

return null;

public static void main(String args[]) {
Test test = new Test();

if (args.length != 1)
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return;

if (args[0].equals("optimize"))
test.debuglevel = 1;

else if (args[0].equals('"gen"))
test.debuglevel = 2;

else if (args[0].equals("all"))
test.debuglevel = 3;

test.optimize(null, null, null);
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A.l.4 0O0O0OOODODOOOOOODOOO
A.l41 ASTOOOOOOODOOOODO

ASTOOODOODOOODOOOODOOOO0DOOO0OOODOODODOO0ODOODOODOOO
HEN

import OpenJIT.frontend.tree.x*;
import OpenJIT.frontend.flowgraph.x*;
import java.util.Vector;

import java.util.Hashtable;

import java.util.Enumeration;

public class Test extends ASTTransformer {
public Test() {

super (null);

public static void main(String args[]) {
Test test = new Test();

test.test();

public void test() {

Expression from = new IntExpression(0, 3);

Expression to = new IntExpression(0, 7);

registerRule(from, to);

Enumeration keys = dst.keys();

Enumeration elements = dst.elements();

while (keys.hasMoreElements()) {
System.out.print (keys.nextElement()) ;
System.out.print (" -> ");

System.out.println(elements.nextElement());
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A.1.42 ASTOOOOOOO0O0O0OOO (1)

ASTOODOOOOOOOOO (1)0DOO0OO0O000000O000O0O0D0D0OD0OO0OOO
googad

import OpenJIT.frontend.tree.x*;
import OpenJIT.frontend.flowgraph.x*;
import java.util.Vector;

import java.util.Hashtable;

import java.util.Enumeration;

public class Test extends ASTTransformer {
public Test() {

super (null);

public static void main(String args[]) {
Test test = new Test();

test.test();

public void test() {
Expression from = new IntExpression(0, 3);
Expression to = new IntExpression(0, 7);
registerRule(from, to);
Node result = match(from);
if (result != null) {

System.out.print (from) ;
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System.out.print (" matches with ");

System.out.println(result);

A.1.43 ASTOOOOOODOOOOO (2)

ASTOODODOOOOOOOOO (2)0000000000O000O0O0O00O0OO0OOO
gooon

import OpenJIT.frontend.tree.*;
import OpenJIT.frontend.flowgraph.x*;
import java.util.Vector;

import java.util.Hashtable;

import java.util.Enumeration;

public class Test extends ASTTransformer {
public Test() {

super (null);

public static void main(String args[]) {
Test test = new Test();

test.test();

public void test() {
Expression from = new IntExpression(0, 3);
Expression to = new IntExpression(0, 7);
registerRule(from, to);

Node result = match(to);
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if (result == null) {
System.out.print (to) ;

System.out.println(" doesn’t match with any rules.");

A.1.44 ASTOODOOOOO (1)
ASTOOOOOOO (1)00000000000000000000000000

import OpenJIT.frontend.tree.*;
import OpenJIT.frontend.flowgraph.x*;
import java.util.Vector;

import java.util.Hashtable;

import java.util.Enumeration;

public class Test extends ASTTransformer {
public Test() {

super (null);

public static void main(String args[]) {
Test test = new Test();

test.test();

public void test() {
Expression from = new IntExpression(0, 3);
Expression to = new IntExpression(0, 7);
registerRule(from, to);

Node result = transform(from);
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System.out.print (from) ;
System.out.print(" is transformed to ");

System.out.println(result);

A.1.45 ASTOOOOOOO (2)
ASTOOOOOOO (2)00000000000000000000000000

import OpenJIT.frontend.tree.*;
import OpenJIT.frontend.flowgraph.x*;
import java.util.Vector;

import java.util.Hashtable;

import java.util.Enumeration;

public class Test extends ASTTransformer {
public Test() {

super (null);

public static void main(String args[]) {
Test test = new Test();

test.test();

public void test() {
Expression from = new IntExpression(0, 3);
Expression to = new IntExpression(0, 7);
registerRule(from, to);

Node result = transform(to);
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System.out.print (to);
System.out.print(" is transformed to ");

System.out.println(result);

Al14.6 OpenITOOOOOOOOOOOOO

OpenJITOOODODODOODODODODODODOOODODOODDODOODOOOOO
goodgon

import OpenJIT.frontend.tree.*;
import OpenJIT.frontend.flowgraph.x*;
import java.util.Vector;

import java.util.Hashtable;

import java.util.Enumeration;

public class Test extends ASTTransformer {
public Test() {

super (null);

public static void main(String args[]) {
Test test = new Test();

test.test();

public void test() {
Expression from = new IntExpression(0, 3);
Expression to = new IntExpression(0, 7);

registerRule(from, to);
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System.out.print("registering: ");
System.out.print (from) ;
System.out.print (" -> ");

System.out.println(to);

Enumeration keys = dst.keys();

Enumeration elements = dst.elements();

while (keys.hasMoreElements()) {
System.out.print("registered rule: ");
System.out.print (keys.nextElement());
System.out.print (" -> ");

System.out.println(elements.nextElement()) ;

Node result = match(from);

if (result != null) {
System.out.print (from) ;
System.out.print (" matches with ");
System.out.println(result);
result = transform(from) ;
System.out.print (from) ;
System.out.print (" is transformed to ");

System.out.println(result);
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A.1l.5 OpenJITOODODODODOODODOOOODODODDOOODODODOO
goooood

OpenJITOODODOODOOODODOOOODOODDODOOODOOODODOOOOOODO
O0000000000 OpenJIT.frontend.classfile 00 00000000000

A.1.5.1 public class AccessFlag implements Constants

/%
* $Id: AccessFlag.java,v 1.1 1998/12/20 18:45:21 maruyama Exp $
*/

package OpenJIT.frontend.classfile;

import OpenJIT.Constants;

public class AccessFlag implements Constants {

public static final boolean isPublic(int flags) {
return (flags & ACC_PUBLIC) != 0;

}

public static final boolean isPrivate(int flags) {
return (flags & ACC_PRIVATE) != 0;

}

public static final boolean isProtected(int flags) {
return (flags & ACC_PROTECTED) != 0;

}

public static final boolean isStatic(int flags) {
return (flags & ACC_STATIC) != 0;

}

public static final boolean isFinal(int flags) {
return (flags & ACC_FINAL) != 0;
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public static final boolean isSuper(int flags) {
return (flags & ACC_SUPER) != 0;

}

public static final boolean isSynchronized(int flags) {
return (flags & ACC_SYNCHRONIZED) != 0;

}

public static final boolean isVolatile(int flags) {
return (flags & ACC_VOLATILE) != 0;

}

public static final boolean isTransient(int flags) {
return (flags & ACC_TRANSIENT) != 0;

}

public static final boolean isNative(int flags) {
return (flags & ACC_NATIVE) != 0;

}

public static final boolean isInterface(int flags) {
return (flags & ACC_INTERFACE) != 0;

}

public static final boolean isAbstract(int flags) {
return (flags & ACC_ABSTRACT) != 0;

public static String toString(int flags) {
StringBuffer buf = new StringBuffer();
if (isPublic(flags))
buf .append ("public ");
if (isPrivate(flags))
buf .append ("private ");
if (isProtected(flags))
buf . append ("protected ");
if (isStatic(flags))
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buf .append ("static ");
if (isFinal(flags))
buf .append ("final ");
if (isSynchronized(flags))
buf . append ("synchronized ");
if (isVolatile(flags))
buf.append("volatile ");
if (isTransient(flags))
buf.append ("transient ");
if (isNative(flags))
buf .append("native ") ;
if (isAbstract(flags))
buf .append("abstract ");

return buf.toString();

A.1.5.2 public abstract class Attributelnfo

/*
* $Id: Attributelnfo.java,v 1.6 1998/12/15 14:40:34 maruyama Exp $
*/

package OpenJIT.frontend.classfile;

import OpenJIT.frontend.util.IndentedPrintStream;

import java.io.IOException;

public abstract class AttributelInfo {
protected ClassFile classFile;
protected int attributeNameIndex;

protected int attributelength;
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protected String attributelName;

public AttributeInfo(int nameIndex) {

attributeNameIndex = nameIndex;

public AttributeInfo(int nameIndex, ClassFileInputStream stream,
ClassFile cF) throws IOException {
classFile = cF;
attributeNameIndex = nameIndex;
attributelength = stream.readU4();

attributeName = classFile.constantPool.resolveString(nameIndex) ;

public void write(ClassFileOutputStream stream) throws IOException {
stream.writeU2 (attributeNameIndex) ;

stream.writeU4 (attributeLength) ;

public String toString() {
return "attribute_name_index = "
+ Integer.toString(attributeNameIndex)

+ ", attribute_length = " + Integer.toString(attributelLength);

public String attributeName() {

return attributeName;

abstract public void print(IndentedPrintStream out);
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A.1.5.3 public class Attributes

/%
* $Id: Attributes.java,v 1.8 1998/12/20 18:45:22 maruyama Exp $
*/

package OpenJIT.frontend.classfile;

import OpenJIT.frontend.util.IndentedPrintStream;

import java.io.IOException;

/%%
* Each instances of the class </code>Attributes</code> represent a
* set of </code>AttributeInfo</code> objects. It appears in
* </code>ClassFile</code> for ‘SourceFile’,
* in </code>FieldInfo</code> for ‘ConstantValue’, in </code>MethodInfo</code>
x for ‘Code’, ‘Exceptions’ and in </code>CodeAttribute</code> for
* debug informations.
* <p>
* Each of thier have very similar style and complex, and users may
* plan to design thier subclasses, for this reason, it uses Factory
* Method pattern.
*/
public class Attributes {
public static final String SOURCEFILE = "SourceFile";
public static final String CONSTANTVALUE = "ConstantValue";
public static final String CODE = "Code";
public static final String EXCEPTIONS = "Exceptions";
public static final String LINENUMBERTABLE = "LineNumberTable";
public static final String LOCALVARIABLETABLE = "LocalVariableTable";
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/%%
* It holds a set of </code>AttributeInfo</code>.
*/

protected AttributeInfo attributes[];

/*%
* Constructor. It reads bytestream from </code>stream</code> and
* initialize itself. To determine what kind of attributes to be
* read, it references a ClassFile.constantPool.
*/
public Attributes(ClassFileInputStream stream, ClassFile cF)
throws IOException {
int count = stream.readU2();

attributes = new AttributeInfol[count];

for (int i = 0; i < count; i++) {
int namelIndex = stream.readU2();
String attributeName = cF.constantPool.resolveString(nameIndex) ;
if (attributeName.equals(SOURCEFILE))
attributes[i] = sourceFile(nameIndex, stream, cF);
else if (attributeName.equals (CONSTANTVALUE))
attributes[i] = constantValue(nameIndex, stream, cF);
else if (attributeName.equals (CODE))
attributes[i] = code(nameIndex, stream, cF);
else if (attributeName.equals (EXCEPTIONS))
attributes[i] = exceptions(nameIndex, stream, cF);
else if (attributeName.equals (LINENUMBERTABLE))
attributes[i] = lineNumberTable(nameIndex, stream, cF);
else if (attributeName.equals (LOCALVARIABLETABLE))
attributes[i] = localVariableTable(nameIndex, stream, cF);

else
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attributes[i] = unknown(attributeName, nameIndex, stream, cF);

/ *x
* These are factory method to construct various attribute object
* called by constructor. Subclasses can override these to
* change the implementation of each attribute object.
*/
public AttributeInfo sourceFile(int nameIndex, ClassFileInputStream stream,
ClassFile cF) throws IOException {

return new SourceFileAttribute(nameIndex, stream, cF);

public AttributeInfo constantValue(int nameIndex,
ClassFileInputStream stream,
ClassFile cF) throws IOException {

return new ConstantValueAttribute(nameIndex, stream, cF);

public AttributeInfo code(int nameIndex, ClassFileInputStream stream,
ClassFile cF) throws IOException {

return new CodeAttribute (nameIndex, stream, cF);

public AttributeInfo exceptions(int nameIndex, ClassFileInputStream stream,
ClassFile cF) throws IOException {

return new ExceptionsAttribute(nameIndex, stream, cF);

public AttributeInfo lineNumberTable(int nameIndex,
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ClassFileInputStream stream,
ClassFile cF)
throws IOException {

return new LineNumberTableAttribute(nameIndex, stream, cF);

public AttributeInfo localVariableTable(int nameIndex,
ClassFileInputStream stream,
ClassFile cF)
throws IOException {

return new LocalVariableTableAttribute (nameIndex, stream, cF);

/ **
* This is treated specially because subclass may override it to
* handle some AttributeInfo about what I don’t know but she know.
*/
public AttributeInfo unknown(String attributeName, int nameIndex,
ClassFileInputStream stream,
ClassFile cF) throws IOException {

return new GenericAttribute(nameIndex, stream, cF);

/**
* Write this into </code>stream</code> with the style of Java classfile.
*/
public void write(ClassFileQutputStream stream) throws I0OException {
int count = attributes.length;
stream.writeU2(count) ;
for (int i = 0; i < count; i++)

attributes[i] .write(stream) ;
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/%%
* Pretty printer of ClassFile object.
*/
public void print(IndentedPrintStream out) {
int count = attributes.length;
out.println("u2 attributes_count = " + Integer.toString(count) + ";");
out.println("attribute_info attributes[] = {");
out.inc();
for (int i = 0; i < count; i++)
attributes[i] .print (out);
out.dec();

out.println("}");

/%%
* Returns an AttributeInfo named </code>attributeName</code>.
*/
public AttributeInfo lookup(String attributeName) {
for (int i = 0, count = attributes.length; i < count; i++) {
AttributeInfo attribute = attributes[i];
if (attribute.attributeName.equals(attributeName))

return attribute;

3

return null;

A.1.5.4 public class ClassFile implements RuntimeConstants

/*
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* $Id: ClassFile.java,v 1.11 1998/12/28 15:30:01 maruyama Exp $
*/

package OpenJIT.frontend.classfile;

import OpenJIT.frontend.java.RuntimeConstants;
import OpenJIT.frontend.util.IndentedPrintStream;
import java.io.InputStream;

import java.io.IOException;

import java.io.OutputStream;

import java.io.PrintStream;

VAT
* Each instances of the class </code>ClassFile</code> represent a
* classfile which represent a Java class definition.
* <p>
* Its constructor invokes makeInner() method to construct inner
* structures of ClassFile object for customization about the representation
* of its inner structure. If the user decide to modify some of inner
* structures, the only work should do is to make its subclasses and modify
* the </code>new*</code> -- factory methods -- to construct appropriate
* objects.
* <p>
* It can be used to not only represent newer created (by a program)
* ClassFile, but also read from </code>*.class</code> file.
*/
public class ClassFile implements RuntimeConstants {
/[ **
* Each of these are just represent the value in </code>*.class</code>.
*/

protected int magic;
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protected int minorVersion;
protected int majorVersion;
protected int accessFlags;
protected int thisClass;
protected int superClass;

protected int interfaces[];

/%%

* </code>constantPool</code> represent a ConstantPool structure,
* it is just an array in classfile but ConstantPool class gives
* more abstract operations like new value appendings.

*/

protected ConstantPool constantPool;

/%%
* Each elements of </code>fields[]</code> represent a field
* contained in this java class.
*/

protected FieldInfo fields[];

[ **
* Each elements of </code>methods[]</code> represent a method

* contained in this java class.
*/
protected MethodInfo methods[];

[ **
* </code>attributes</code> represent some additional informations
* like file name of the source code.
*/

protected Attributes attributes;
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/**
* Factory methods for inner complex structures.
*/
protected ConstantPool newConstantPool(ClassFileInputStream stream)
throws IOException {
return new ConstantPool(stream);
}
protected Attributes newAttributes(ClassFileInputStream stream,
ClassFile cF) throws IOException {

return new Attributes(stream, cF);

/**
* Factory methods of FieldInfo/MethodInfo initialized from classfile.
*/
protected FieldInfo newFieldInfo(ClassFileInputStream stream)
throws IOException {
return new FieldInfo(stream, this);
}
protected MethodInfo newMethodInfo(ClassFileInputStream stream)

throws IOException {

return new MethodInfo(stream, this);

/[ **

* Constructor. To keep some chances of modification of its

* inner structure, it uses factory methods for more complex

* structures instantiation.
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*/
public ClassFile(InputStream is) throws IOException {
ClassFileInputStream stream = new ClassFileInputStream(is);
magic = stream.readU4();
if (magic !'= JAVA_MAGIC)
throw new UnknownFileException('"magic not match");
minorVersion = stream.readU2();
if (minorVersion != JAVA_MINOR_VERSION)
throw new UnknownFileException("minor version not match");
majorVersion = stream.readU2();
if (majorVersion !'= JAVA_VERSION)
throw new UnknownFileException("major version not match");
constantPool = newConstantPool(stream) ;
accessFlags = stream.readU2();
thisClass = stream.readU2();
superClass = stream.readU2();
int count = stream.readU2();

interfaces = new int[count];

for (int i = 0; i < count; i++)
interfaces[i] = (short)stream.readU2();
count = stream.readU2();
fields = new FieldInfol[count];
for (int i = 0; i < count; i++)
fields[i] = newFieldInfo(stream);
count = stream.readU2();
methods = new MethodInfolcount];
for (int 1 = 0; i < count; i++)
methods[i] = newMethodInfo(stream) ;

attributes = newAttributes(stream, this);
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/*%
* Write this into </code>stream</code> with the style of Java classfile.
*/
public void write(OutputStream os) throws IOException {
ClassFileQutputStream stream = new ClassFileOutputStream(os);
stream.writeU4 (magic) ;
stream.writeU2(minorVersion) ;
stream.writeU2(majorVersion);
constantPool.write(stream) ;
stream.writeU2(accessFlags);
stream.writeU2(thisClass);
stream.writeU2 (superClass);
int count = interfaces.length;
stream.writeU2(count) ;
for (int i = 0; i < count; i++)
stream.writeU2(interfaces[i]);
count = fields.length;
stream.writeU2(count) ;
for (int i = 0; i < count; i++)
fields[i] .write(stream);
count = methods.length;
stream.writeU2(count) ;
for (int i = 0; i < count; i++)
methods[i]. write(stream);

attributes.write(stream);

/%%
* Pretty printer of ClassFile object.
*/

public void print(PrintStream out) {
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IndentedPrintStream iout = new IndentedPrintStream(out, 4);
iout.println("ClassFile {");

iout.inc();

iout.println("u4 magic = 0x" + Integer.toHexString(magic));
iout.println("u2 minor_version = " + Integer.toString(minorVersion));
iout.println("u2 major_version = " + Integer.toString(majorVersion));
constantPool.print (iout);

iout.println("u2 access_flags = 0x"

+ Integer.toHexString(accessFlags));
iout.println("u2 this_class = " + Integer.toString(thisClass));
iout.println("u2 super_class = " + Integer.toString(superClass));
int count = interfaces.length;
iout.println("u2 interfaces_count = " + Integer.toString(count));
if (count > 0) {

StringBuffer buf = new StringBuffer();
buf.append("{ " + Integer.toString(interfaces[0]));
for (int i = 1; i < count; i++)
buf .append(", " + Integer.toString(interfaces[il));
buf.append (" }");
iout.println("u2 interfaces[] = " + buf.toString());
} else
iout.println("u2 interfaces([]");
count = fields.length;
iout.println("u2 fields_count = " + Integer.toString(count));
iout.inc();
for (int i = 0; i < count; i++)
fields[i] .print(iout);
iout.dec();
count = methods.length;
iout.println("u2 methods_count = " + Integer.toString(count));

iout.inc();
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for (int 1 = 0; i < count; i++)
methods[i] .print (iout) ;

iout.dec();

attributes.print (iout);

iout.println("}");

/[ **
* Accessors.
*/
public ConstantPool constantPool() {

return constantPool;

public String thisClassName() {

return constantPool.resolveClassName(thisClass);

public String superClassName() {

return constantPool.resolveClassName (superClass);

A.1.5.5 public class ClassFileInputStream

/%
* $Id: ClassFileInputStream.java,v 1.4 1999/01/02 07:57:39 maruyama Exp $
*/

package OpenJIT.frontend.classfile;

import java.io.InputStream;
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import java.io.IOException;

public class ClassFileInputStream {

private InputStream stream;

public ClassFileInputStream(InputStream stream) {

this.stream = stream;

public int readU1() throws IOException {
int d = stream.read();
if (d == -1)
throw new IOException("End of file");

return d;

public int readU2() throws IOException {
return (readU1() << 8) | readU1();

public int readU4() throws IOException {
return (readU2() << 16) | readu2();

public long readU8() throws IOException {

long high = readU4();
long low = readU4();
long result = (high << 32) | low;

return result;
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public float readFloat() throws IOException {

return Float.intBitsToFloat (readU4());

public double readDouble() throws IOException {
return Double.longBitsToDouble (readU8());

public byte[] readBytes(int length) throws IOException {
byte result[] = new byte[lengthl];
for (int i = 0; i < length; i++)
result[i] = (byte) (readU1() & 0xff);

return result;

A.1.5.6 public class ClassFileOutputStream

/%
* $Id: ClassFileOutputStream.java,v 1.2 1998/11/24 02:15:01 maruyama Exp $
*/

package OpenJIT.frontend.classfile;

import java.io.OutputStream;

import java.io.IOException;

public class ClassFileOutputStream {

private OutputStream stream;

public ClassFileOutputStream(OutputStream stream) {
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this.stream = stream;

public void writeUl(int d) throws IOException {

stream.write(d);

public void writeU2(int d) throws IOException {
writeU1((d >> 8) & 0xff);
writeUl1(d & O0xff);

public void writeU4(int d) throws IOException {
writeU2((d >> 16) & Oxffff);
writeU2(d & Oxffff);

public void writeU8(long d) throws IOException {
writeU4((int) ((d >> 32) & Oxffffffff));
writeU4((int) (d & Oxffffffff));

public void writeFloat(float d) throws IOException {

writeU4(Float.floatToIntBits(d));

public void writeDouble(double d) throws IOException {
writeU8(Double.doubleToLongBits(d)) ;

public void writeBytes(byte bytes[]) throws IOException {
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int length = bytes.length;
for (int i = 0; i < length; i++)

writeUl(bytes[i]);

A.1.5.7 public class CodeAttribute extends AttributeInfo

/%
* $Id: CodeAttribute.java,v 1.7 1998/12/15 14:40:35 maruyama Exp $
*/

package OpenJIT.frontend.classfile;

import OpenJIT.ExceptionHandler;
import OpenJIT.frontend.util.IndentedPrintStream;

import java.io.IOException;

/%%
* Each instances of the class </code>CodeAttribute</code> represent the
* body of the method contining it.
*/
public class CodeAttribute extends AttributeInfo {
protected int maxStack;
protected int maxLocals;
protected byte codel];
protected ExceptionHandler exceptionTablel[];

protected Attributes attributes;

/**
* Constructor. This is used to construct from parts of classfile.

*/
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public CodeAttribute(int nameIndex, ClassFileInputStream stream,
ClassFile cF) throws IOException {

super (nameIndex, stream, cF);

maxStack = stream.readU2();

maxLocals = stream.readU2();

code = stream.readBytes(stream.readU4());

int count = stream.readU2();

exceptionTable = new ExceptionHandler[count];

for (int i = 0; i < count; i++) {
ExceptionHandler handler = new ExceptionHandler();
handler.startPC = stream.readU2();

handler.endPC = stream.readU2();

handler.handlerPC = stream.readU2() ;

stream.readU2() ;

handler.catchType

exceptionTable[i] = handler;

3

attributes = cF.newAttributes(stream, cF);

/ **
* Write this into </code>stream</code> with the style of Java classfile.
*/
public void write(ClassFileOutputStream stream) throws IOException {
super.write(stream) ;
stream.writeU2(maxStack) ;
stream.writeU2(maxLocals);
int length = code.length;
stream.writeU4(length);
for (int i = 0; i < length; i++)
stream.writeUl(code[i]);

length = exceptionTable.length;
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stream.writeU2(length);

for (int i = 0; i < length; i++) {
ExceptionHandler handler = exceptionTablel[i];
stream.writeU2(handler.startPC) ;
stream.writeU2(handler.endPC) ;
stream.writeU2(handler.handlerPC) ;
stream.writeU2(handler.catchType) ;

}

attributes.write(stream);

/**
* Return simple description of this object in a String.
*/

public String toString() {

return "Code_attribute { " + super.toString()

+ ", max_stack = " + Integer.toString(maxStack)
+ ", max_locals = " + Integer.toString(maxLocals)
+ ", code_length = " + Integer.toString(code.length)

+ ", code[], exception_table_length = "

+ Integer.toString(exceptionTable.length)
+ attributes.toString()

+ 3

/%%
* Pretty printer.
*/
public void print(IndentedPrintStream out) {
out.println("Code_attribute {");

out.inc();
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out.println("u2 attribute_name_index = "

+ Integer.toString(attributeNameIndex) + ";");
out.println("u4 attribute_length = "

+ Integer.toString(attributeLength) + ";");
out.println("u2 max_stack = " + Integer.toString(maxStack) + ";");
out.println("u2 max_locals = " + Integer.toString(maxLocals) + ";");
out.println("u4 code_length = 0x"

+ Integer.toHexString(code.length) + ";");
out.println("ul codel];");
int count = exceptionTable.length;
out.println("u2 exception_table_length = "

+ Integer.toString(count) + ";");
out.println("exception_table[] = {");
out.inc();
for (int i = 0; i < count; i++) {

ExceptionHandler handler = exceptionTablel[i];

out.println("{ " + Integer.toString(handler.startPC)

+ ", " + Integer.toString(handler.endPC)
+ ", " + Integer.toString(handler.handlerPC)
+ ", " + classFile.constantPool

.resolveString(handler.catchType)

+

"}
}
out.dec();
out.println("}");
attributes.print (out);
out.dec();
out.println("}");

}

/%%

* Accessors.
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*/
public int maxLocals() {

return maxlLocals;

3
public int maxStack() {

return maxStack;

}
public byte[]l code() {

return code;

3
public int codeLength() {

return code.length;

}
public ExceptionHandler[] exceptionTable() {

return exceptionTable;

A.1.5.8 public class ConstantClass extends ConstantPoolltem

/%
* $Id: ConstantClass.java,v 1.6 1998/12/15 14:40:35 maruyama Exp $
*/

package OpenJIT.frontend.classfile;

import OpenJIT.frontend.util.IndentedPrintStream;

import java.io.IOException;

/**
* Each instances of the class </code>ConstantClass</code> represent a

* CONSTANT_Class_info structure of which exists in classfile.
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*/
public class ConstantClass extends ConstantPoolItem {

protected int namelIndex;

/%%
* Constructor. This is used to construct from parts of classfile.
*/
public ConstantClass(ClassFileInputStream stream) throws IOException {
super (CONSTANT_CLASS) ;

nameIndex = stream.readU2();

/%%
* Constructor. This is used to construct appropriate instance with
* </code>index</code> into ConstantPool containing Constant_UTF8_info
* which represent the classname.
*/
public ConstantClass(int index) {
super (CONSTANT_CLASS) ;

nameIndex = index;

/%%
* Returns hashcode calculated from its nameIndex.
*/

public int hashCode() {

return namelndex;

[ **

* Returns whether the contents are same as given </code>obj</code>.
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*/
public boolean equals(Object obj) {
if (!(obj instanceof ConstantClass))
return false;

return nameIndex == ((ConstantClass)obj).nameIndex;

int nameIndex() {

return namelndex;

/**
* Write this into </code>stream</code> with the style of Java classfile.
*/
public void write(ClassFileQutputStream stream) throws IOException {
stream.writeUl(tag);

stream.writeU2(nameIndex) ;

YA
* Return simple description of this object in a String.
*/

public String toString() {

return '"class name #" + Integer.toString(namelIndex);

/**
* Pretty printer.
*/
public void print(IndentedPrintStream out) {
out.println("CONSTANT _Class {");
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out.inc();

out.println("ul tag = " + Integer.toString(tag) + ";");
out.println("u2 name_index = " + Integer.toString(nameIndex) + ";");
out.dec();

out.println("}");

A.1.5.9 public class ConstantDouble extends ConstantPoolltem

/%
* $Id: ConstantDouble.java,v 1.5 1998/11/28 11:13:28 maruyama Exp $
*/

package OpenJIT.frontend.classfile;

import OpenJIT.frontend.util.IndentedPrintStream;

import java.io.IOException;

VAT
* Each instances of the class </code>ConstantDouble</code> represent a
* CONSTANT_Double_info structure of which exists in classfile.
*/

public class ConstantDouble extends ConstantPoolltem {

protected double value;

[ **
* Constructor. This is used to construct from parts of classfile.
*/
public ConstantDouble(ClassFileInputStream stream) throws IOException {
super (CONSTANT_DOUBLE) ;

value = stream.readDouble();
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/**
* Constructor. This is used to construct appropriate instance from
* </code>Double</code> object.
*/
public ConstantDouble(Double value) {
super (CONSTANT_DOUBLE) ;

this.value = value.doubleValue();

/**
* Returns its content as </code>Double</code> object.
*/

public Double toDouble() {

return new Double(value);

/%%
* Write this into </code>stream</code> with the style of Java classfile.
*/
public void write(ClassFileOutputStream stream) throws IOException {
stream.writeUl(tag);

stream.writeDouble(value);

/**
* Return simple description of this object in a String.
*/

public String toString() {

return Double.toString(value);
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/**
* Pretty printer.
*/
public void print(IndentedPrintStream out) {
out.println("CONSTANT Double {");

out.inc();

out.println("ul tag = " + Integer.toString(tag) + ";");
out.println("u8 bytes = " + Double.toString(value) + ";");
out.dec();

out.println("}");

A.1.5.10 public class ConstantFieldref extends ConstantRef

/*
* $Id: ConstantFieldref.java,v 1.5 1998/11/28 11:13:28 maruyama Exp $
*/

package OpenJIT.frontend.classfile;

import OpenJIT.frontend.util.IndentedPrintStream;

import java.io.IOException;

/**
* Each instances of the class </code>ConstantFieldref</code> represent a
* CONSTANT_Fieldref_info structure of which exists in classfile.
*/

public class ConstantFieldref extends ConstantRef {

/[ **
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* Constructor. This is used to construct from parts of classfile.
*/
public ConstantFieldref (ClassFileInputStream stream) throws IOException {
super (CONSTANT_FIELD, stream);

/**
* Constructor. This is used to construct appropriate instance with
* </code>classIndex</code> and </code>nameAndTypelIndex</code> into
* ConstantPool.
*/
public ConstantFieldref (int classIndex, int nameAndTypelIndex) {
super (CONSTANT_FIELD, classIndex, nameAndTypelIndex);

/%%
* Returns whether the contents are same as given </code>obj</code>.
*/
public boolean equals(Object obj) {
if (!(obj instanceof ConstantFieldref))
return false;
ConstantFieldref item = (ConstantFieldref)obj;
return (classIndex == item.classIndex

&& nameAndTypelIndex == item.nameAndTypelIndex);

/**
* Return simple description of this object in a String.
*/

public String toString() {

return "Fieldref class#" + Integer.toString(classIndex) + " sig#"
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+ Integer.toString(nameAndTypelIndex) ;

/**
* Pretty printer.
*/
public void print(IndentedPrintStream out) {
out.println("CONSTANT Fieldref {");

out.inc();
out.println("ul tag = " + Integer.toString(tag) + ";");
out.println("u2 class_index = " + Integer.toString(classIndex) + ";");

out.println("u2 name_and_type_index = "
+ Integer.toString(nameAndTypelIndex) + ";");
out.dec();

out.println("}");

A.1.5.11 public class ConstantFloat extends ConstantPoolltem

/%
* $Id: ConstantFloat.java,v 1.5 1998/11/28 11:13:28 maruyama Exp §$
*/

package OpenJIT.frontend.classfile;

import OpenJIT.frontend.util.IndentedPrintStream;

import java.io.IOException;
/**

* Each instances of the class </code>ConstantFloat</code> represent a

* CONSTANT_Float_info structure of which exists in classfile.
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*/
public class ConstantFloat extends ConstantPoolItem {

protected float value;

/%%
* Constructor. This is used to construct from parts of classfile.
*/
public ConstantFloat(ClassFileInputStream stream) throws IOException {
super (CONSTANT_FLOAT) ;

value = stream.readFloat();

/%%
* Constructor. This is used to construct appropriate instance from
* </code>Float</code> object.
*/
public ConstantFloat(Float value) {
super (CONSTANT_FLOAT) ;

this.value = value.floatValue();

/%%
* Returns its content as </code>Float</code> object.
*/

public Float toFloat() {

return new Float(value);

/%%
* Write this into </code>stream</code> with the style of Java classfile.
*/
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public void write(ClassFileQutputStream stream) throws IOException {
stream.writeUl(tag);

stream.writeFloat (value) ;

/**
* Return simple description of this object in a String.
*/

public String toString() {

return Float.toString(value);

/%%
* Pretty printer.
*/
public void print(IndentedPrintStream out) {
out.println("CONSTANT_Float {");

out.inc();

out.println("ul tag = " + Integer.toString(tag) + ";");
out.println("u4 bytes = " + Float.toString(value) + ";");
out.dec();

out.println("}");

A.1.5.12 public class ConstantInteger extends ConstantPoolltem

/*
* $Id: ConstantInteger.java,v 1.5 1998/11/28 11:13:28 maruyama Exp $
*/

package OpenJIT.frontend.classfile;
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import OpenJIT.frontend.util.IndentedPrintStream;

import java.io.IOException;

/%%
* Each instances of the class </code>ConstantInteger</code> represent a
* CONSTANT_Integer_info structure of which exists in classfile.
*/

public class ConstantInteger extends ConstantPoolItem {

protected int value;

/**
* Constructor. This is used to construct from parts of classfile.
*/
public ConstantInteger(ClassFileInputStream stream) throws IOException {
super (CONSTANT_INTEGER) ;

value = stream.readU4();

/%%
* Constructor. This is used to construct appropriate instance from
* </code>Integer</code> object.
*/
public ConstantInteger(Integer integer) {
super (CONSTANT_INTEGER) ;

value = integer.intValue();

VAL
* Returns its content as Integer object.

*/

124



public Integer toInteger() {

return new Integer(value);

/%%
* Write this into </code>stream</code> with the style of Java classfile.
*/
public void write(ClassFileOutputStream stream) throws IOException {
stream.writeUl(tag);

stream.writeU4(value);

/%%
* Return simple description of this object in a String.
*/

public String toString() {

return Integer.toString(value);

/%%
* Pretty printer.
*/
public void print(IndentedPrintStream out) {
out.println("CONSTANT _Integer {");

out.inc();

out.println("ul tag = " + Integer.toString(tag) + ";");
out.println("u4 bytes = " + Integer.toString(value) + ";");
out.dec();

out.println("}");
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A.1.5.13 public class ConstantInterfaceMethodref extends ConstantRef

/%
* $Id: ConstantInterfaceMethodref.java,v 1.6 1998/11/28 11:13:28 maruyama Exp $
*/

package OpenJIT.frontend.classfile;

import OpenJIT.frontend.util.IndentedPrintStream;

import java.io.IOException;

/**
* Each instances of the class </code>ConstantInterfaceMethodref</code>
* represent a CONSTANT_InterfaceMethodref_info structure of which
* exists in classfile.
*/
public class ConstantInterfaceMethodref extends ConstantRef {
/*%
* Constructor. This is used to construct from parts of classfile.
*/
public ConstantInterfaceMethodref(ClassFileInputStream stream)
throws IOException {
super (CONSTANT _INTERFACEMETHOD, stream);

[ **
* Constructor. This is used to construct appropriate instance with
* </code>classIndex</code> and </code>nameAndTypelIndex</code> into
* ConstantPool.
*/
public ConstantInterfaceMethodref(int classIndex, int nameAndTypeIndex) {
super (CONSTANT_INTERFACEMETHOD, classIndex, nameAndTypelndex) ;
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/**

* Returns whether the contents are same as given </code>obj</code>.

*/

public boolean equals(Object obj) {

if (!(obj instanceof ConstantInterfaceMethodref))

return false;

ConstantInterfaceMethodref item = (ConstantInterfaceMethodref)obj;

return (classIndex == item.classIndex

[ **

&& nameAndTypelIndex == item.nameAndTypelIndex);

* Return simple description of this object in a String.

*/

public String toString() {

return "InterfaceMethodref class#" + Integer.toString(classIndex)

[ **

+ " sig#" + Integer.toString(nameAndTypeIndex) ;

* Pretty printer.

*/

public void print(IndentedPrintStream out) {

out
out
out
out

out

.println ("CONSTANT _InterfaceMethodref {");

.inc();

.println("ul tag = " + Integer.toString(tag) + ";");

.println("u2 class_index = " + Integer.toString(classIndex) + ";");
.println("u2 name_and_type_index = "

+ Integer.toString(nameAndTypelIndex) + ";");
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out.dec();

out.println("}");

A.1.5.14 public class ConstantLong extends ConstantPoolltem

/*
* $Id: ConstantLong.java,v 1.5 1998/11/28 11:13:29 maruyama Exp $
*/

package OpenJIT.frontend.classfile;

import OpenJIT.frontend.util.IndentedPrintStream;

import java.io.IOException;

/%%
* Each instances of the class </code>ConstantLong</code> represent a
* CONSTANT_Long_info structure of which exists in classfile.
*/

public class ConstantLong extends ConstantPoolItem {

protected long value;

/**

* Constructor. This is used to construct from parts of classfile.

*/

public ConstantLong(ClassFileInputStream stream) throws IOException {

super (CONSTANT_LONG) ;

value = stream.readU8();

[ **
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* Constructor. This is used to construct appropriate instance from

* </code>Long</code> object.
*/
public ConstantLong(Long value) {
super (CONSTANT_LONG) ;

this.value = value.longValue();

/**
* Returns its content as </code>Long</code> object.
*/

public Long toLong() {

return new Long(value);

[ **

* Write this into </code>stream</code> with the style of Java classfile.

*/

public void write(ClassFileOutputStream stream) throws IOException {

stream.writeUl(tag) ;

stream.writeU8(value);

/%%

* Return simple description of this object in a String.

*/
public String toString() {

return Long.toString(value);

/[ **
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* Pretty printer.
*/
public void print(IndentedPrintStream out) {
out.println("CONSTANT _Long {");

out.inc();
out.println("ul tag = " + Integer.toString(tag) + ";");
out.println("u8 bytes = " + Long.toString(value) + ";");
out.dec();

out.println("}");

A.1.5.15 public class ConstantMethodref extends ConstantRef

/%
* $Id: ConstantMethodref.java,v 1.6 1998/11/28 11:13:29 maruyama Exp $
*/

package OpenJIT.frontend.classfile;

import OpenJIT.frontend.util.IndentedPrintStream;

import java.io.IOException;

/%%
* Each instances of the class </code>ConstantMethodref</code> represent a
* CONSTANT_Methodref_info structure of which exists in classfile.
*/
public class ConstantMethodref extends ConstantRef {
/%%
* Constructor. This is used to construct from parts of classfile.
*/
public ConstantMethodref (ClassFileInputStream stream) throws IOException {
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super (CONSTANT_METHOD, stream);

VAL
* Constructor. This is used to construct appropriate instance with
* </code>classIndex</code> and </code>nameAndTypelIndex</code> into
* ConstantPool.
*/
public ConstantMethodref(int classIndex, int nameAndTypeIndex) {
super (CONSTANT_METHOD, classIndex, nameAndTypeIndex) ;

/%%
* Returns whether the contents are same as given </code>obj</code>.
*/
public boolean equals(Object obj) {
if (!(obj instanceof ConstantMethodref))
return false;
ConstantMethodref item = (ConstantMethodref)obj;
return (classIndex == item.classIndex

&& nameAndTypelIndex == item.nameAndTypelIndex);

VAL
* Return simple description of this object in a String.
*/
public String toString() {
return "Methodref class#" + Integer.toString(classIndex) + " sig#"

+ Integer.toString(nameAndTypelIndex) ;
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[ **
* Pretty printer.
*/
public void print(IndentedPrintStream out) {
out.println("CONSTANT Methodref {");

out.inc();
out.println("ul tag = " + Integer.toString(tag) + ";");
out.println("u2 class_index = " + Integer.toString(classIndex) + ";");

out.println("u2 name_and_type_index = "
+ Integer.toString(nameAndTypelIndex) + ";");
out.dec();

out.println("}");

A.1.5.16 public class ConstantNameAndType extends ConstantPoolltem

/*
* $Id: ConstantNameAndType.java,v 1.5 1998/11/28 11:13:29 maruyama Exp $
*/

package OpenJIT.frontend.classfile;

import OpenJIT.frontend.util.IndentedPrintStream;

import java.io.IOException;

/**
* Each instances of the class </code>ConstantNameAndType</code> represent
* a CONSTANT_NameAndType_info structure of which exists in classfile.
*/

public class ConstantNameAndType extends ConstantPoolItem {

protected int namelIndex;
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protected int descriptorIndex;

/%%
* Constructor. This is used to construct from parts of classfile.
*/
public ConstantNameAndType(ClassFileInputStream stream)
throws IOException {
super (CONSTANT_NAMEANDTYPE) ;
nameIndex = stream.readU2();

descriptorIndex = stream.readU2();

/%%
* Constructor. This is used to construct appropriate instance with
* </code>nameIndex</code> and </code>typeIndex</code> into
* ConstantPool.
*/
public ConstantNameAndType(int nameIndex, int typelIndex) {
super (CONSTANT _NAMEANDTYPE) ;
this.nameIndex = namelIndex;

descriptorIndex = typelndex;

/**
* Returns its hashcode calculated from nameIndex and descriptorIndex.
*/
public int hashCode() {
return (nameIndex & Oxff) | ((descriptorIndex & O0xff) << 8)
| ((nameIndex & 0xff00) << 8) | ((descriptorIndex & 0xff00) << 16);

133



[ **
* Returns whether the contents are same as given </code>obj</code>.
*/
public boolean equals(Object obj) {
if (!(obj instanceof ConstantNameAndType))
return false;
ConstantNameAndType item = (ConstantNameAndType)obj;
return (nameIndex == item.nameIndex

&& descriptorIndex == item.descriptorIndex) ;

/**
* Write this into </code>stream</code> with the style of Java classfile.
*/
public void write(ClassFileQutputStream stream) throws IOException {
stream.writeUl(tag);
stream.writeU2(nameIndex) ;

stream.writeU2(descriptorIndex) ;

/**
* Return simple description of this object in a String.
*/
public String toString() {
return "NameAndType name#" + Integer.toString(nameIndex)

+ " descriptor#" + Integer.toString(descriptorIndex);

VAL
* Pretty printer.
*/
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public void print(IndentedPrintStream out) {
out.println("CONSTANT_NameAndType {");

out.inc();
out.println("ul tag = " + Integer.toString(tag) + ";");
out.println("u2 name_index = " + Integer.toString(namelIndex) + ";");

out.println("u2 descriptor_index = "
+ Integer.toString(descriptorIndex) + ";");
out.dec();

out.println("}");

A.1.5.17 public class ConstantPool implements RuntimeConstants

/*
* $Id: ConstantPool.java,v 1.8 1998/12/15 14:40:35 maruyama Exp $
*/

package OpenJIT.frontend.classfile;

import OpenJIT.frontend.java.RuntimeConstants;
import OpenJIT.frontend.util.IndentedPrintStream;
import OpenJIT.frontend.util.LookupHashtable;
import java.io.IOException;

import java.util.Vector;

import java.util.Hashtable;

VELS

* Each instances of the class </code>ConstantPool</code> represent a

*

set of </code>ConstantPoolIltem</code> objects. Each subclass of

* ConstantPoollItem is used to represent some constant value for

*

classfile itself and bytecode.
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*/
public class ConstantPool implements RuntimeConstants {
/**
* Factory methods for various kind of </code>ConstantPoolItem</code>
*/
protected ConstantPoolItem readUTF8(ClassFileInputStream stream)
throws IOException {
return new ConstantUTF8(stream) ;
}
protected ConstantPoolItem makeUTF8(String value) {

return new ConstantUTF8(value);

protected ConstantPoolItem readUnicode(ClassFileInputStream stream)
throws IOException {
throw new UnknownFileException("CONSTANT Unicode appears");

}

protected ConstantPoolItem makeUnicode(String value) {

throw new UnknownFileException("CONSTANT Unicode appears");

protected ConstantPoolItem readInteger(ClassFileInputStream stream)
throws IOException {

return new ConstantInteger (stream);

}
protected ConstantPoolItem makeInteger(Integer value) {

return new ConstantInteger(value);

protected ConstantPoolItem readFloat(ClassFileInputStream stream)

throws IOException {
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return new ConstantFloat(stream);
}
protected ConstantPoolItem makeFloat(Float value) {

return new ConstantFloat(value);

protected ConstantPoolItem readLong(ClassFileInputStream stream)
throws IOException {
return new ConstantLong(stream) ;

}

protected ConstantPoolItem makeLong(Long value) {

return new ConstantLong(value);

protected ConstantPoolItem readDouble(ClassFileInputStream stream)
throws IOException {
return new ConstantDouble(stream);

}

protected ConstantPoolItem makeDouble(Double value) {

return new ConstantDouble(value);

protected ConstantPoolIltem readClass(ClassFileInputStream stream)
throws IOException {
return new ConstantClass(stream);

}
protected ConstantPoolItem makeClass(int nameIndex) A{

return new ConstantClass(nameIndex) ;

protected ConstantPoolItem readString(ClassFileInputStream stream)
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throws IOException {
return new ConstantString(stream);
}
protected ConstantPoolItem makeString(int stringIndex) {

return new ConstantString(stringIndex);

protected ConstantPoolIltem readField(ClassFileInputStream stream)
throws IOException {
return new ConstantFieldref (stream);

}

protected ConstantPoolItem makeField(int classIndex, int descIndex) {

return new ConstantFieldref(classIndex, descIndex);

protected ConstantPoolItem readMethod(ClassFileInputStream stream)
throws IOException {
return new ConstantMethodref (stream);

}

protected ConstantPoolItem makeMethod(int classIndex, int descIndex) {

return new ConstantMethodref (classIndex, descIndex);

protected ConstantPoolItem readInterface(ClassFileInputStream stream)
throws IOException {
return new ConstantInterfaceMethodref (stream);

}

protected ConstantPoolltem makeInterface(int classIndex, int descIndex) {

return new ConstantInterfaceMethodref(classIndex, descIndex);
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protected ConstantPoolItem readNameAndType(ClassFileInputStream stream)
throws IOException {
return new ConstantNameAndType (stream);

}

protected ConstantPoolItem makeNameAndType(int nameIndex, int descIndex) {

return new ConstantNameAndType (nameIndex, descIndex);

/**

* </code>constantItems</code> contains a set of ConstantPoolIltems
* in variable length array.

*/

protected Vector constantItems;

/**
* These are for guarantee that each ConstantPoolItem are the unique
* object in one ConstantPool.
*/
private LookupHashtable utf8s = new LookupHashtable() {
protected Object resolve(Object key) {
ConstantPoolItem item = makeUTF8((String)key);
int index;
synchronized (constantItems) {
index = constantItems.size();
constantItems.addElement (item) ;
}

return new Integer (index);

};

private LookupHashtable integers = new LookupHashtable() {
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protected Object resolve(Object key) {
ConstantPoolItem item = makeInteger((Integer)key);
int index;
synchronized (constantItems) {
index = constantItems.size();
constantItems.addElement (item) ;

}

return new Integer(index);

};

private LookupHashtable floats = new LookupHashtable() {
protected Object resolve(Object key) {
ConstantPoolItem item = makeFloat((Float)key);
int index;
synchronized (constantItems) {
index = constantItems.size();
constantItems.addElement (item) ;

3

return new Integer (index);

};

private LookupHashtable longs = new LookupHashtable() {
protected Object resolve(Object key) {
ConstantPoolItem item = makeLong((Long)key);
int index;
synchronized (constantItems) {
index = constantItems.size();
constantItems.addElement (item) ;

constantItems.addElement (null) ;
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}

return new Integer (index);

};

private LookupHashtable doubles = new LookupHashtable() {
protected Object resolve(Object key) {

ConstantPoolItem item = makeDouble((Double)key);

int index;

synchronized (constantItems) {
index = constantItems.size();
constantItems.addElement (item) ;
constantItems.addElement (null);

¥

return new Integer (index) ;

};

private LookupHashtable classes = new LookupHashtable() {
protected Object resolve(Object key) {
ConstantPoolItem item = (ConstantClass)key;
int index;
synchronized (constantItems) {
index = constantItems.size();
constantItems.addElement (key) ;

¥

return new Integer (index);

};

private LookupHashtable strings = new LookupHashtable() {
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protected Object resolve(Object key) {
ConstantPoolItem item = (ConstantString)key;
int index;
synchronized (constantItems) {
index = constantItems.size();
constantItems.addElement (key) ;

}

return new Integer(index);

};

private LookupHashtable fieldrefs = new LookupHashtable() {
protected Object resolve(Object key) {
ConstantPoolItem item = (ConstantFieldref)key;
int index;
synchronized (constantItems) {
index = constantItems.size();
constantItems.addElement (key) ;

¥

return new Integer(index);

};

private LookupHashtable methodrefs = new LookupHashtable() {
protected Object resolve(Object key) {
ConstantPoolItem item = (ConstantMethodref)key;
int index;
synchronized (constantItems) {
index = constantItems.size();

constantItems.addElement (key) ;
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};

return new Integer (index);

private LookupHashtable interfacerefs = new LookupHashtable() {

};

protected Object resolve(Object key) {

ConstantPoolItem item = (ConstantInterfaceMethodref)key;
int index;
synchronized (constantItems) {
index = constantItems.size();
constantItems.addElement (key) ;

}

return new Integer(index);

private LookupHashtable nameAndTypes = new LookupHashtable() {

};

/[ **

* Constructor.

protected Object resolve(Object key) {

ConstantPoolItem item = (ConstantNameAndType)key;
int index;
synchronized (constantItems) {
index = constantItems.size();
constantItems.addElement (key) ;

}

return new Integer(index);

* initialize constantItems.
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*/
public ConstantPool(ClassFileInputStream stream) throws IOException {
constantItems = new Vector();
constantItems.addElement (null);
int count = stream.readU2();
for (int i = 1; i < count; i++) {
int tag = stream.readU1();
ConstantPoolItem item;
switch (tag) {
case CONSTANT_UTF8:
item = readUTF8(stream) ;
utf8s.put (item.toString(), new Integer(i));

constantItems.addElement (item) ;

break;
/*
* case CONSTANT_UNICODE:
* item = readUnicode(stream);
* unicodes.put(item, new Integer(i));
* constantItems.addElement (item) ;
* break;
*/

case CONSTANT_INTEGER:
item = readInteger(stream);
integers.put (((ConstantInteger)item).toInteger(),
new Integer(i));
constantItems.addElement (item) ;
break;
case CONSTANT_FLOAT:
item = readFloat(stream);
floats.put (((ConstantFloat)item) .toFloat(), new Integer(i));

constantItems.addElement (item) ;
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break;

case CONSTANT_LONG:
item = readLong(stream);
longs.put (((ConstantLong)item) .toLong(), new Integer(i));
constantItems.addElement (item) ;
constantItems.addElement (null) ;
it++;
break;

case CONSTANT_DOUBLE:
item = readDouble(stream) ;
doubles.put (((ConstantDouble)item) .toDouble(), new Integer(i));
constantItems.addElement (item) ;
constantItems.addElement (null);
i++;
break;

case CONSTANT_CLASS:
item = readClass(stream);
classes.put(item, new Integer(i));
constantItems.addElement (item) ;
break;

case CONSTANT_STRING:
item = readString(stream);
strings.put(item, new Integer(i));
constantItems.addElement (item) ;
break;

case CONSTANT_FIELD:
item = readField(stream);
fieldrefs.put(item, new Integer(i));
constantItems.addElement (item) ;
break;

case CONSTANT_METHOD:
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item = readMethod(stream);
methodrefs.put(item, new Integer(i));
constantItems.addElement (item) ;
break;

case CONSTANT_INTERFACEMETHOD:
item = readInterface(stream);
interfacerefs.put(item, new Integer(i));
constantItems.addElement (item) ;
break;

case CONSTANT_NAMEANDTYPE:
item = readNameAndType (stream);
nameAndTypes.put(item, new Integer(i));
constantItems.addElement (item) ;
break;

default:
throw new UnknownFileException("Unknown tag ("

+ Integer.toString(tag)

+ ") appears");

[ **
* Write this into </code>stream</code> with the style of Java classfile.
*/
public void write(ClassFileOutputStream stream) throws IOException {
int count = constantItems.size();
stream.writeU2(count) ;
for (int i = 1; i < count; i++) {
ConstantPoolItem d = (ConstantPoolItem)constantItems.elementAt(i);

if (d !'= null)
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d.write(stream);

/[ **
* Accessor.
*/
public ConstantPoolItem itemAt(int index) {

return (ConstantPoolItem)constantItems.elementAt(index);

/%%
* Pretty printer.
*/
public void print(IndentedPrintStream out) {
int count = constantItems.size();
out.println("u2 constant_pool_count = "

+ Integer.toString(count) + ";");
out.println("cp_info constant_pool[] = {");
out.inc();
for (int i = 1; i < count; i++) {

ConstantPoollItem item
= (ConstantPoolItem)constantItems.elementAt(i);
out.println("// [" + Integer.toString(i) + "1");
if (item == null) {
out.println("null");
} else
item.print (out) ;
}
out.dec();

out.println("}");
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/%%
* Returns a String object appropriate for given </code>index</code>.
*/
public String resolveString(int index) A{
ConstantPoolItem item
= (ConstantPoolItem)constantItems.elementAt (index);
if (item.isString())
return resolveString(((ConstantString)item).stringIndex) ;
if (item.isClass())
return resolveString(((ConstantClass)item).nameIndex);

return item.toString();

/%%
* Returns the class name for given </code>index</code> as String object.
*/
public String resolveClassName(int index) {
ConstantPoolItem item
= (ConstantPoolItem)constantItems.elementAt (index) ;
if (item.isClass())
return resolveString(((ConstantClass)item).nameIndex) ;
if (item.isField() || item.isMethod() || item.isInterface())
return resolveString(((ConstantRef)item).classIndex);

throw new ResolveError("Invalid use of resolveClassName()'");

/ *x
* Returns the name of member for given </code>index</code>

* as String object
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*/
public String resolveMemberName (int index) {
ConstantPoolItem item
= (ConstantPoolItem)constantItems.elementAt (index);
if (item.isField() || item.isMethod() || item.isInterface()) {
item = (ConstantPoolItem)constantItems
.elementAt (((ConstantRef)item) .nameAndTypelIndex) ;
return resolveString(((ConstantNameAndType)item) .nameIndex) ;

}

throw new ResolveError("Invalid use of resolveClassName()");

/ **

* Returns the descriptor of member for given </code>index</code>

* as String object.
*/
public byte[] resolveMemberDescriptor(int index) {
ConstantPoolItem item
= (ConstantPoolItem)constantItems.elementAt(index);
if (item.isField() || item.isMethod() || item.isInterface()) {
item = (ConstantPoolItem)constantItems
.elementAt (((ConstantRef)item) .nameAndTypeIndex) ;
return ((ConstantUTF8)
constantItems.elementAt (((ConstantNameAndType)item)
.descriptorIndex)) .bytes;

3

throw new ResolveError("Invalid use of resolveClassName()");

/**

* Returns an appropriate int value for given </code>index</code>
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* to CONSTANT_Integer.
*/
public int resolvelInt(int index) {
ConstantPoolItem item
= (ConstantPoolItem)constantItems.elementAt (index);
if (item.isInteger()) {
return ((ConstantInteger)item).value;
}

throw new ResolveError("Invalid use of resolveClassName()");

/**
* Returns an appropriate float value for given </code>index</code>
* to CONSTANT_Float.
*/
public float resolveFloat(int index) {
ConstantPoolIltem item
= (ConstantPoolItem)constantItems.elementAt (index);
if (item.isFloat()) {
return ((ConstantFloat)item) .value;
}

throw new ResolveError("Invalid use of resolveClassName()'");

/ *x
* Returns an appropriate double value for given </code>index</code>
* to CONSTANT_Double.
*/
public double resolveDouble(int index) {
ConstantPoolItem item

= (ConstantPoolItem)constantItems.elementAt (index);
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if (item.isDouble()) {

return ((ConstantDouble)item).value;
+

throw new ResolveError("Invalid use of resolveClassName()'");

/**
* Returns an appropriate long value for given </code>index</code>
* to CONSTANT_Long.
*/
public long resolvelLong(int index) {
ConstantPoolItem item
= (ConstantPoolItem)constantItems.elementAt (index);
if (item.isLong()) {
return ((ConstantLong)item).value;

3

throw new ResolveError("Invalid use of resolveClassName()'");

/%%
* Returns ConstantPoolItem’s index into appropriate item for
* given constant.
*/

public int lookupUTF8(String value) {

return ((Integer)utf8s.lookup(value)).intValue();

public int lookupInt(int value) {

return ((Integer)integers.lookup(new Integer(value))).intValue();
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public int lookupFloat(float value) {

return ((Integer)floats.lookup(new Float(value))).intValue();

public int lookupLong(long value) {

return ((Integer)longs.lookup(new Long(value))).intValue();

public int lookupDouble(double value) {

return ((Integer)doubles.lookup(new Double(value))).intValue();

public int lookupClass(String name) {
return ((Integer)classes.lookup(makeClass(lookupUTF8(name))))

.intValue();

public int lookupString(String value) {
return ((Integer)strings.lookup(makeString(lookupUTF8(value))))

.intValue();

public int lookupNameAndType (String name, String type) {
return ((Integer)nameAndTypes
.lookup (makeNameAndType (LookupUTF8 (name) , lookupUTF8(type))))

.intValue();

public int lookupFieldref (String className, String name, String type) {
return ((Integer)fieldrefs

.lookup (makeField (lookupClass(className),
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lookupNameAndType (name, type)))).intValue();

public int lookupMethodref (String className, String name, String type) {
return ((Integer)methodrefs
.lookup (makeMethod (lookupClass (className),

lookupNameAndType (name, type)))).intValue();

public int lookupInterfaceMethodref (String className, String name,
String type) {
return ((Integer)interfacerefs
.lookup(makeInterface (lookupClass(className),
lookupNameAndType (name, type))))

.intValue();

A.1.5.18 public abstract class ConstantPoolltem implements Runtime-

Constants

/%
* $Id: ConstantPoolItem.java,v 1.6 1998/12/15 14:40:35 maruyama Exp $
*/

package OpenJIT.frontend.classfile;

import OpenJIT.frontend.java.RuntimeConstants;

import OpenJIT.frontend.util.IndentedPrintStream;

import java.io.IOException;

VELS
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* Each instances of the subclass of class </code>ConstantPoolItem</code>
* represent a CONSTANT_x_info structure of which exists in classfile.
*/

public abstract class ConstantPoolltem implements RuntimeConstants {

protected int tag;

VAL
* Constructor.
*/
protected ConstantPoolItem(int tag) {

this.tag = tag;

/ **
* Each subclasses of </code>ConstantPoolIltem</code> must be override
* these methods.
*/
abstract public void write(ClassFileQutputStream stream)
throws IOException;
abstract public String toString();

abstract public void print(IndentedPrintStream out);

/%%
* For decision of the kind of an subclass’s object.
*/
public final boolean isUTF8() {
return tag == CONSTANT_UTFS;
}
public final boolean isUnicode() {

return tag == CONSTANT_UNICODE;
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public final boolean isInteger() {
return tag == CONSTANT_INTEGER;

}

public final boolean isFloat() {
return tag == CONSTANT_FLOAT;

}

public final boolean isLong() {
return tag == CONSTANT_LONG;

}

public final boolean isDouble() {
return tag == CONSTANT_DOUBLE;

}

public final boolean isClass() {
return tag == CONSTANT_CLASS;

}

public final boolean isString() {
return tag == CONSTANT_STRING;

}

public final boolean isField() {
return tag == CONSTANT_FIELD;

}

public final boolean isMethod() {
return tag == CONSTANT_METHOD;

}

public final boolean isInterface() {
return tag == CONSTANT_INTERFACEMETHOD;

}

public final boolean isNameAndType() {
return tag == CONSTANT_NAMEANDTYPE;

}

public final int tag() {
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return tag;

A.1.5.19 public abstract class ConstantRef extends ConstantPoolltem

/*
* $Id: ConstantRef.java,v 1.3 1998/11/28 11:13:29 maruyama Exp $
*/

package OpenJIT.frontend.classfile;

import java.io.IOException;

/%%
* Each instances of the subclass of class </code>ConstantRef</code>
* represent a CONSTANT_xref_info structure of which exists in classfile.
* The only differences between those subclasses are thier tags.
*/
public abstract class ConstantRef extends ConstantPoolItem {
protected int classIndex;

protected int nameAndTypeIndex;

/**
* Constructor. This is used to construct from parts of classfile.
*/
protected ConstantRef (int tag, ClassFileInputStream stream)
throws IOException {
super (tag) ;
classIndex = stream.readU2();

nameAndTypeIndex = stream.readU2();
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VAL
* Constructor. This is used to construct appropriate instance with
* </code>tag</code>, </code>classIndex</code> and
* </code>nameAndTypeIndex</code>.
*/
protected ConstantRef (int tag, int classIndex, int nameAndTypeIndex) {
super (tag) ;
this.classIndex = classIndex;

this.nameAndTypeIndex = nameAndTypeIndex;

/%%
* Returns its hashcode calculated from classIndex and nameAndTypeIndex.
*/
public int hashCode() {
return (classIndex & O0xff) | ((nameAndTypeIndex & Oxff) << 8) |
((classIndex & 0xff00) << 8) | ((nameAndTypelndex & 0xff00) << 16);

/%%
* Write this into </code>stream</code> with the style of Java classfile.
*/
public void write(ClassFileOutputStream stream) throws IOException {
stream.writeUl(tag);
stream.writeU2(classIndex) ;

stream.writeU2(nameAndTypelIndex) ;

A.1.5.20 public class ConstantString extends ConstantPoolltem
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/*
* $Id: ConstantString.java,v 1.5 1998/11/28 11:13:29 maruyama Exp $
*/

package OpenJIT.frontend.classfile;

import OpenJIT.frontend.util.IndentedPrintStream;

import java.io.IOException;

/**
* Each instances of the class </code>ConstantString</code> represent a
* CONSTANT_String_info structure of which exists in classfile.
*/

public class ConstantString extends ConstantPoolItem {

protected int stringIndex;

/%%
* Constructor. This is used to construct from parts of classfile.
*/
public ConstantString(ClassFileInputStream stream) throws IOException {
super (CONSTANT_STRING) ;

stringIndex = stream.readU2();

/%%
* Constructor. This is used to construct appropriate instance with
* </code>index</code> into ConstantPool containing Constant_UTF8_info
* which represent the contents of a </code>String</code> object.
*/
public ConstantString(int index) {
super (CONSTANT_STRING) ;
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stringIndex = index;

/**
* Returns hashcode calculated from its nameIndex.
*/

public int hashCode() {

return stringlndex;

VAL
* Returns whether the contents are same as given </code>obj</code>.
*/
public boolean equals(Object obj) {
if (!(obj instanceof ConstantString))
return false;

return stringIndex == ((ConstantString)obj).stringIndex;

int stringIndex() {

return stringlndex;

/%%
* Write this into </code>stream</code> with the style of Java classfile.
*/
public void write(ClassFileQutputStream stream) throws IOException {
stream.writeUl(tag);

stream.writeU2(stringIndex) ;
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[ **
* Return simple description of this object in a String.
*/

public String toString() {

return "string at #" + Integer.toString(stringIndex) ;

VAL
* Pretty printer.
*/
public void print(IndentedPrintStream out) {
out.println("CONSTANT_String {");
out.inc();
out.println("ul tag = " + Integer.toString(tag) + ";");
out.println("u2 string_index = "
+ Integer.toString(stringIndex) + ";");
out.dec();

out.println("}");

A.1.5.21 public class ConstantUTF8 extends ConstantPoolltem

/*
* $Id: ConstantUTF8.java,v 1.6 1998/12/20 18:45:22 maruyama Exp $
*/

package OpenJIT.frontend.classfile;

import OpenJIT.frontend.util.IndentedPrintStream;

import java.io.IOException;

import java.io.UnsupportedEncodingException;
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VAT
* Each instances of the class </code>ConstantUTF8</code> represent a
* CONSTANT_UTF8_info structure of which exists in classfile.
*/
public class ConstantUTF8 extends ConstantPoolItem {
protected bytel[] bytes;

protected String string;

/%%
* Constructor. This is used to construct from parts of classfile.
*/
public ConstantUTF8(ClassFileInputStream stream) throws IOException {
super (CONSTANT_UTF8) ;
int length = stream.readU2();

bytes = stream.readBytes(length);

/ *x
* Constructor. This is used to construct appropriate instance from
* </code>String</code> object.
*/
public ConstantUTF8(String string) {
super (CONSTANT_UTF8) ;
try {
bytes = string.getBytes("UTF8");
} catch (UnsupportedEncodingException e) {

throw new Error("Why UTF8 cannot use");
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[ **
* Write this into </code>stream</code> with the style of Java classfile.
*/
public void write(ClassFileQutputStream stream) throws IOException {
stream.writeUl(tag);
stream.writeU2(bytes.length);

stream.writeBytes (bytes);

/**
* Return simple description of this object in a String.
*/
public synchronized String toString() {
if (string != null)
return string;
try {
string = new String(bytes, "UTF8");
} catch (UnsupportedEncodingException e) {
throw new Error("Why UTF8 cannot use");
}

return string;

/**
* Pretty printer.
*/
public void print(IndentedPrintStream out) {
out.println("CONSTANT_Utf8 {");
out.inc();
out.println("ul tag = " + Integer.toString(tag) + ";");

out.println("u2 length = "
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+ Integer.toString(bytes.length) + ";");
out.println("ul bytes[] = \"" + toString() + "\";");
out.dec();

out.println("}");

/**
* Returns hashCode calculated from bytes.
*/

public int hashCode() {

return toString() .hashCode();

public byte[] bytes() {

return bytes;

A.1.5.22 public class ConstantValueAttribute extends AttributeIlnfo

/*
* $Id: ConstantValueAttribute.java,v 1.7 1998/12/20 18:45:22 maruyama Exp $
*/

package OpenJIT.frontend.classfile;

import OpenJIT.frontend.util.IndentedPrintStream;

import java.io.IOException;
/**

* Each instances of the class </code>ConstantValueAttribute</code> represent

* that field containing it is a constant field.
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*/
public class ConstantValueAttribute extends AttributeInfo {
/%%
* It holds an index into ConstantPool that represent the constant value.
*/

protected int constantValueIndex;

/%%
* Constructor. This is used to construct from parts of classfile.
*/
public ConstantValueAttribute(int nameIndex, ClassFileInputStream stream,
ClassFile cF) throws IOException {
super (nameIndex, stream, cF);

constantValueIndex = stream.readU2();

/%%
* Write this into </code>stream</code> with the style of Java classfile.
*/
public void write(ClassFileOutputStream stream) throws IOException {
super.write(stream) ;

stream.writeU2(constantValuelIndex) ;

/ *x
* Return simple description of this object in a String.
*/
public String toString() {
return "ConstantValue_attribute { " + super.toString()

+ ", constantvalue_index = " + Integer.toString(constantValueIndex)

+ " }u;
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/**
* Pretty printer.
*/
public void print(IndentedPrintStream out) {
out.println("ConstantValue_attribute {");
out.inc();
out.println("u2 attribute_name_index = "
+ Integer.toString(attributeNameIndex) + ";");
out.println("u4 attribute_length = "
+ Integer.toString(attributeLength) + ";");
out.println("u2 constantvalue_index = "
+ Integer.toString(constantValueIndex) + "; // "
+ classFile.constantPool
.resolveString(constantValueIndex));
out.dec();

out.println("}");

public int constantValueIndex() {

return constantValueIndex;

A.1.5.23 public class ExceptionsAttribute extends Attributelnfo

/%
* $Id: ExceptionsAttribute.java,v 1.6 1998/12/15 14:40:36 maruyama Exp $
*/
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package OpenJIT.frontend.classfile;

import OpenJIT.frontend.util.IndentedPrintStream;

import java.io.IOException;

/%%
* Each instances of the class </code>ExceptionsAttribute</code> represent
* a set of exceptions that method containing it may throw.
*/
public class ExceptionsAttribute extends AttributeInfo {
VEL:
* Each content of </code>exceptionIndexTable[]</code> is an index
* into ConstantPool that represent a Class of the exception.
*/

protected int exceptionIndexTablel[];

/%%
* Constructor. This is used to construct from parts of classfile.
*/
public ExceptionsAttribute(int nameIndex, ClassFileInputStream stream,
ClassFile cF) throws IOException {
super (nameIndex, stream, cF);
int length = stream.readU2();
exceptionIndexTable = new int[length];
for (int i = 0; i < length; i++)

exceptionIndexTable[i] = stream.readU2();

/%%
* Write this into </code>stream</code> with the style of Java classfile.

*/
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public void write(ClassFileQutputStream stream) throws IOException {
super.write(stream) ;
int length = exceptionIndexTable.length;
stream.writeU2(length);
for (int i = 0; i < length; i++)

stream.writeU2(exceptionIndexTable[i]);

VAL
* Return simple description of this object in a String.
*/
public String toString() {
return "Exceptions_attribute { " + super.toString()
+ ", number_of_exceptions = "

+ Integer.toString(exceptionIndexTable.length)

+ ", exception_index_table[] }";
}
/%%
* Pretty printer.
*/

public void print(IndentedPrintStream out) {

out.println("Exceptions_attribute {");
out.inc();
out.println("u2 attribute_name_index = "

+ Integer.toString(attributeNameIndex) + ";");
out.println("u4 attribute_length = "

+ Integer.toString(attributeLength) + ";");
int count = exceptionIndexTable.length;
out.println("u2 number_of_exceptions = "

+ Integer.toString(count) + ";");
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if (count > 0) {
StringBuffer buf = new StringBuffer();
buf.append ("exception_index_table[] = { ");
buf .append(classFile.constantPool
.resolveString(exceptionIndexTable[0]));
for (int i = 1; i < count; i++) {
buf .append (", ");
buf . append(classFile.constantPool
.resolveString (exceptionIndexTable[i]));
}
buf.append (" };");
out.println(buf.toString());
} else
out.println("exception_index_table[];");
out.dec();

out.println("}");

A.1.5.24 public class FieldInfo extends MemberInfo

/%
* $Id: FieldInfo.java,v 1.6 1998/12/01 20:27:48 maruyama Exp §$
*/

package OpenJIT.frontend.classfile;

import java.io.IOException;

/**

* Each instances of the class </code>FieldInfo</code> represent a

* set of informations for a field contained in a classfile.
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* Its contents are just same as methods’ information, so its are
* treated as </code>MemberInfo</code> -- superclass of FieldInfo.
*/
public class FieldInfo extends MemberInfo {
/ *x
* Constructor. This is used to construct from parts of classfile.
*/
public FieldInfo(ClassFileInputStream stream, ClassFile cF)
throws IOException {

super (stream, cF);

/%%
* Return simple description of this object in a String.
*/

public String toString() {

return "field" + super.toString();

/%%
* used by MethodInfo for pretty printing.
*/

public String header() {

return "field_info";

A.1.5.25 public class GenericAttribute extends Attributelnfo

/*
* $Id: GenericAttribute.java,v 1.4 1998/11/26 12:36:09 maruyama Exp $
*/
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package OpenJIT.frontend.classfile;

import OpenJIT.frontend.util.IndentedPrintStream;

import java.io.IOException;

public class GenericAttribute extends AttributeInfo {

protected byte infol[];

public GenericAttribute(int nameIndex, ClassFileInputStream stream,
ClassFile cF) throws IOException {
super (nameIndex, stream, cF);

info = stream.readBytes(attributeLength);

public void write(ClassFileOutputStream stream) throws IOException {

super.write(stream) ;

int length = info.length;
for (int i = 0; i < length; i++)

stream.writeUl(info[i]);

public String toString() {
return "attribute_info { " + super.toString()

+ ", info[l }';

public void print(IndentedPrintStream out) {
out.println("Generic_attribute {");
out.inc();

out.println("u2 attribute_name_index = "
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+ Integer.toString(attributeNameIndex) + ";");
out.println("u4 attribute_length = "

+ Integer.toString(attributeLength) + ";");
out.println("ul infol[l;");
out.dec();

out.println("}");

A.1.5.26 public class LineNumber

/*
* $Id: LineNumber.java,v 1.3 1998/12/01 20:27:48 maruyama Exp $
*/

package OpenJIT.frontend.classfile;

import OpenJIT.frontend.util.IndentedPrintStream;

import java.io.IOException;

/%%
* Each instances of the class </code>LineNumber</code> represent a set
* of informations of line number.
*/
public class LineNumber {
protected int startPC;

protected int lineNumber;

/%%
* Constructor. This is used to construct from parts of classfile.
*/

public LineNumber(ClassFileInputStream stream) throws IOException {
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startPC = stream.readU2();

lineNumber = stream.readU2();

/ *x
* Write this into </code>stream</code> with the style of Java classfile.
*/
public void write(ClassFileOutputStream stream) throws IOException {
stream.writeU2(startPC) ;

stream.writeU2(1lineNumber) ;

/%%
* Return simple description of this object in a String.
*/
public String toString() {
return "line_number { " + Integer.toString(startPC)

+ ", " + Integer.toString(lineNumber) + " }";

/**
* Pretty printer.
*/
public void print(IndentedPrintStream out) {

out.println(toString());

A.1.5.27 public class LineNumberTableAttribute extends Attributelnfo

/%
* $Id: LineNumberTableAttribute.java,v 1.4 1998/12/01 20:27:48 maruyama Exp $

172



*/

package OpenJIT.frontend.classfile;

import OpenJIT.frontend.util.IndentedPrintStream;

import java.io.IOException;

VELS

* Each instances of the class </code>LineNumberTableAttribute</code> represent
* a set of informations for debugging purpose -- line number.
*/

public class LineNumberTableAttribute extends AttributeInfo {

protected LineNumber lineNumberTablel[];

/**
* Constructor. This is used to construct from parts of classfile.
*/
public LineNumberTableAttribute(int nameIndex, ClassFileInputStream stream,
ClassFile cF) throws IOException {
super (nameIndex, stream, cF);
int count = stream.readU2();
lineNumberTable = new LineNumber[count];
for (int i = 0; i < count; i++)

lineNumberTable[i] = new LineNumber(stream) ;

/**
* Write this into </code>stream</code> with the style of Java classfile.
*/

public void write(ClassFileQutputStream stream) throws IOException {

super.write(stream) ;
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int count = lineNumberTable.length;
stream.writeU2(count) ;
for (int i = 0; i < count; i++)

lineNumberTable[i] .write(stream);

/%%
* Return simple description of this object in a String.
*/
public String toString() {
return "LineNumberTable_attribute { " + super.toString()
+ ", line_number_table_length = "

+ Integer.toString(lineNumberTable.length)

+ ", line_number_table[] }";
}
/%%
* Pretty printer.
*/

public void print(IndentedPrintStream out) {
out.println("LineNumberTable_attribute {");
out.inc();
out.println("u2 attribute_name_index = "
+ Integer.toString(attributeNameIndex) + ";");
out.println("u4 attribute_length = "
+ Integer.toString(attributeLength) + ";");
int count = lineNumberTable.length;
out.println("u2 line_number_table_length = "
+ Integer.toString(count) + ";");
if (count > 0) {

out.println("line_number_table[] = {");

174



out.inc();
for (int i = 0; i < count; i++)
lineNumberTable[i] .print (out) ;
out.dec();
out.println("}");
} else
out.println("line_number_tablel[];");
out.dec();

out.println("}");

A.1.5.28 public class LocalVariable

/%
* $Id: LocalVariable.java,v 1.5 1998/12/15 14:40:36 maruyama Exp $
*/

package OpenJIT.frontend.classfile;

import OpenJIT.frontend.util.IndentedPrintStream;

import java.io.IOException;

/**
* Each instances of the class </code>LocalVariable</code> represent a set
* of informations of local variable.
*/

public class LocalVariable {

protected ClassFile classFile;

protected int startPC;

protected int length;
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protected int namelIndex;
protected int descriptorIndex;

protected int index;

/%%
* Constructor. This is used to construct from parts of classfile.
*/
public LocalVariable(ClassFileInputStream stream, ClassFile cF)
throws IOException {
classFile = cF;
startPC = stream.readU2();
length = stream.readU2();
nameIndex = stream.readU2();
descriptorIndex = stream.readU2();

index = stream.readU2();

/*%
* Write this into </code>stream</code> with the style of Java classfile.
*/
public void write(ClassFileQutputStream stream) throws IOException {
stream.writeU2(startPC);
stream.writeU2(length);
stream.writeU2(nameIndex) ;
stream.writeU2(descriptorIndex) ;

stream.writeU2(index) ;

/[ **

* Return simple description of this object in a String.

*/
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public String toString() {

return "local_variable { " + Integer.toString(startPC)

+ ", " + Integer.toString(length)
+ ", " + Integer.toString(nameIndex)
+ ", " + Integer.toString(descriptorIndex)
+ ", " + Integer.toString(index) + " }";
}
/**

* Pretty printer.
*/
public void print(IndentedPrintStream out) {
out.println("local_variable {");
out.inc();
out.println("u2 start_pc = "
+ Integer.toString(startPC) + ";");
out.println("u2 length = " + Integer.toString(length) + ";");
out.println("u2 name_index = " + Integer.toString(nameIndex) + "; // "
+ classFile.constantPool.resolveString(nameIndex)) ;
out.println("u2 descriptor_index = "
+ Integer.toString(descriptorIndex) + "; // "
+ classFile.constantPool.resolveString(descriptorIndex));
out.println("u2 index = " + Integer.toString(index) + ";");
out.dec();

out.println("}");

A.1.5.29 public class LocalVariableTableAttribute extends Attributelnfo

/*
* $Id: LocalVariableTableAttribute.java,v 1.4 1998/12/01 20:27:49 maruyama Exp
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*/

package OpenJIT.frontend.classfile;

import OpenJIT.frontend.util.IndentedPrintStream;

import java.io.IOException;

VELS

* Each instances of the class </code>LocalVariableTableAttribute</code>
* represent a set of informations for debugging purpose -- local variable.
*/

public class LocalVariableTableAttribute extends AttributeInfo {

protected LocalVariable localVariableTable[];

/**
* Constructor. This is used to construct from parts of classfile.
*/
public LocalVariableTableAttribute(int namelIndex,
ClassFileInputStream stream,
ClassFile cF) throws IOException {
super (nameIndex, stream, cF);
int count = stream.readU2();
localVariableTable = new LocalVariable[count];
for (int i = 0; i < count; i++)

localVariableTable[i] = new LocalVariable(stream, cF);

/[ **

* Write this into </code>stream</code> with the style of Java classfile.
*/

public void write(ClassFileOutputStream stream) throws IOException {
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super .write(stream) ;

int count = localVariableTable.length;
stream.writeU2(count) ;

for (int i = 0; i < count; i++)

localVariableTable[i] .write(stream);

VAL
* Return simple description of this object in a String.
*/
public String toString() {
return "LocalVariableTable_attribute { " + super.toString()
+ ", local_variable_table_length = "
+ Integer.toString(localVariableTable.length)

+ ", local_variable_table[] }";

/%%
* Pretty printer.
*/
public void print(IndentedPrintStream out) {
out.println("LocalVariableTable_attribute {");
out.inc();
out.println("u2 attribute_name_index = "
+ Integer.toString(attributeNameIndex) + ";");
out.println("ué4 attribute_length = "
+ Integer.toString(attributeLength) + ";");
int count = localVariableTable.length;
out.println("u2 local_variable_table_length = "
+ Integer.toString(count) + ";");

if (count > 0) {
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out.println("local_variable_table[] = {");
out.inc();
for (int i = 0; i < count; i++)
localVariableTable[i] .print (out) ;
out.dec();
out.println("}");
} else
out.println("local_variable_table[];");
out.dec();

out.println("}");

A.1.5.30 public abstract class MemberInfo

/%
* $Id: MemberInfo.java,v 1.8 1998/12/15 14:40:36 maruyama Exp $
*/

package OpenJIT.frontend.classfile;

import OpenJIT.frontend.util.IndentedPrintStream;

import java.io.IOException;

/%%
* Each instances of the class </code>MemberInfo</code> represent a
* set of informations for a field/method contained in a classfile.
*/
public abstract class MemberInfo {
protected int accessFlags;
protected int namelIndex;

protected int descriptorIndex;
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protected Attributes attributes;

protected ClassFile classFile;

public MemberInfo(ClassFileInputStream stream, ClassFile cF)
throws IOException {
accessFlags = stream.readU2();
nameIndex = stream.readU2();
descriptorIndex = stream.readU2();
classFile = cF;

attributes = cF.newAttributes(stream, cF);

public void write(ClassFileOutputStream stream) throws IOException {
stream.writeU2(accessFlags) ;
stream.writeU2(nameIndex) ;
stream.writeU2(descriptorIndex) ;

attributes.write(stream);

public String toString() {

return " { access_flags = " + Integer.toString(accessFlags)
+ ", name_index = " + Integer.toString(nameIndex)
+ ", descriptor_index = " + Integer.toString(descriptorIndex)
+

}
abstract public String header();

public void print(IndentedPrintStream out) {
out.println(header() + " {");
out.inc();

out.println("u2 access_flags = 0x"

181



+ Integer.toHexString(accessFlags) + ";");
out.println("u2 name_index = " + Integer.toString(nameIndex) + "; // "
+ classFile.constantPool.resolveString(nameIndex)) ;
out.println("u2 descriptor_index = "
+ Integer.toString(descriptorIndex) + "; // "
+ classFile.constantPool.resolveString(descriptorIndex));
attributes.print (out);
out.dec();
out.println("}");
}
/ *x
* Accessors
*/
public int accessFlags() {
return accessFlags;
}
public int nameIndex() {
return namelndex;
}
public int descriptorIndex() A
return descriptorIndex;
}
public Attributes attributes() {
return attributes;
}
public ClassFile classFile() A

return classFile;

A.1.5.31 public class MethodInfo extends MemberInfo
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/*
* $Id: MethodInfo.java,v 1.6 1998/12/01 20:27:49 maruyama Exp $
*/

package OpenJIT.frontend.classfile;

import java.io.IOException;

/%%
* Each instances of the class </code>MethodInfo</code> represent a
* set of informations for a method contained in a classfile.
* Its contents are just same as fields’ information, so its are
* treated as </code>MemberInfo</code> -- superclass of MethodInfo.
*/
public class MethodInfo extends MemberInfo {
public MethodInfo(ClassFileInputStream stream, ClassFile cF)
throws IOException {

super (stream, cF);

public String toString() {

return "method" + super.toString();

public String header() {

return "method_info";

A.1.5.32 public class ResolveError extends Error

/*
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* $Id: ResolveError.java,v 1.2 1998/12/15 14:40:36 maruyama Exp $
*/

package OpenJIT.frontend.classfile;

public class ResolveError extends Error {

Throwable e;

public ResolveError(String msg) {
super (msg) ;

this.e = this;

public ResolveError(Exception e) {
super (e.getMessage()) ;

this.e = e;

A.1.5.33 public class SourceFileAttribute extends Attributelnfo

/%
* $Id: SourceFileAttribute.java,v 1.6 1998/12/15 14:40:36 maruyama Exp $
*/

package OpenJIT.frontend.classfile;

import OpenJIT.frontend.util.IndentedPrintStream;

import java.io.IOException;

VELS

* Each instances of the class </code>SourceFileAttribute</code> represent a
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* file name of the source file.
*/
public class SourceFileAttribute extends AttributeInfo {
[ **
* It holds an index into ConstantPool that represent the filename.
*/

protected int sourceFilelndex;

/**
* Constructor. This is used to construct from parts of classfile.
*/
public SourceFileAttribute(int nameIndex, ClassFileInputStream stream,
ClassFile cF) throws IOException {
super (nameIndex, stream, cF);

sourceFileIndex = stream.readU2();

/**
* Write this into </code>stream</code> with the style of Java classfile.
*/
public void write(ClassFileQutputStream stream) throws IOException {
super.write(stream) ;

stream.writeU2(sourceFileIndex) ;

/%%
* Return simple description of this object in a String.
*/
public String toString() {
return "SourceFile_attribute { " + super.toString()

+ ", sourcefile_index = " + Integer.toString(sourceFileIndex)
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/**

+ " }II;

* Pretty printer.

*/

public void print(IndentedPrintStream out) {

out

out

out

out

out

out

out

.println("u2 attribute_name_index =

println("SourceFile_attribute {");

.inc();

+ Integer.toString(attributeNameIndex) + ";");

.println("u4 attribute_length = "

+ Integer.toString(attributeLength) + ";");

.println("u2 sourcefile_index = "

+ Integer.toString(sourceFileIndex) + "; // "

+ classFile.constantPool.resolveString(sourceFileIndex)) ;

.dec();
.printin("}");

A.1.5.34 public class UnknownFileException extends Error

/*

* $Id: UnknownFileException.java,v 1.2 1998/11/24 18:14:01 maruyama Exp $

*/

package OpenJIT.frontend.classfile;

public class UnknownFileException extends Error {

Throwable e;

186



public UnknownFileException(String msg) {
super (msg) ;

this.e = this;

public UnknownFileException(Exception e) {
super (e.getMessage()) ;

this.e = e;
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A.2 OpenJITOOOOODOODOOO

A.2,1 0OO0O0OO0OODOODOOOOOOOO

package OpenJIT;

class TestMethod extends Compile {

void parseBytecode() {}

void convertRTL() {}

void optimizeRTL() {}

void genNativeCode() {}

void reghAlloc() {}

public boolean compile() {

System

System.
System.
System.
System.

System.

return

.err.println("Method:" + this);
err.println("access:" + access);
err.println("nlocals:" + nlocals);
err.println("maxstack:" + maxstack);
err.println("args_size:" + args_size);
err.println();

false;
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A.2.2 0OO0OOODOODOODOOOOODOO

package OpenJIT;

class TestBytecode extends Compile {
void parseBytecode() {}
void convertRTL() {}
void optimizeRTL() {}
void genNativeCode() {}
void regAlloc() {}

public boolean compile() {

int 1i;

System.out.println("Method:" + this + " (" + bytecode.length + ")");
for(i = 0; i < bytecode.length; i++) {

System.out.print (Integer.toHexString((int) (bytecode[i] & 0xff)));
}
System.out.println();
System.out.println();

return false;
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A.23 0OO00DO0O0ODOODOODOOOOODODOOO

package OpenJIT;

class TestParse extends ParseBytecode {
void convertRTL() {3}
void optimizeRTL() {}
void genNativeCode() {}
void regAlloc() {}

public boolean compile() {
int pc;

bcinfo = new BCinfo [bytecode.lengthl;

parseBytecode() ;

System.out.println('"Method:" + this);

for (pc = 0; pc < bytecode.length; pc++) {
BCinfo bc = bcinfol[pc];

if (bc == null) continue;
System.out.println(pc + "\t" + opcName(pc));
for (ILnode il = bc.next; il != null; il = il.next) {

System.out.println("\t" + il);

}

return false;
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