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e OO OOOOOODOOOOO

— OpenlJIT.ParseBytecode.parseBytecode()
e IO O0OOOODODOOOOOONO

— OpenJIT.ParseBytecode.callMethod()
e 000D ODODODOUOOUOODUOUUDODOOOOO

— OpenlJIT.ParseBytecode.optim_neg()
— OpenlJIT.ParseBytecode.optim_lemp()

— OpenlJIT.ParseBytecode.optime_femp()
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4.2.3 OpenJIT RTLOODOD

goboooood

gobooboogood

good oo

gboboooooon ugooobobooooobobbboooooo
O (1) ooooo (0O0O00)
goboooggoood gbgboobobodobooboobobood
0 (2) 00000 (tableswitch)
goboooggoood gbgboobobodobooboobobood
0 (3) 00000 (lookupswitch)
gboboooooon ugooobobooooobobbboooooo
O (4) ooooo (0O0O00)
goboooggoood gbgboobobodobooboobobood
O (5) 00000 (jsrret)

RTLOODODODOD

0000000000 DODOO RTLODODOO
O

gboooooobooon
0d

ugooobobooboboooobbbooouooo
0

gboooguoboobod
4

ggboobobooobobooboobod
00000000 RTLOODDOODOOO
O
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gobobdoobobooboboboboban
e UUUOUOOODODOOOODOOOOODO

— OpenJIT.ConvertRTL.extractBB()
e JOUIUOOUDLDOODLDOODLUODLOODDLDOO

— OpenJIT.ConvertRTL.convertRTL()

68



4.2.4 OpenJIT Peephole 00000

gooodoogn

0 O Peephole 0 O O

oooo 00
0000000000(1) |o |o |000(00)000000D00O00OOOO00OO
oooo

0000000000 (2)

o |o |D00(0DO0OOO0)0DO0OODOOOODO
ugogooboodgn

Peephole 0 0 O OO (1)

o |o |U0O0OU0UbOLOUOObLOUOObLObObDUObOUd
U

Peephole 0 0 0 00O (2)

o |o |UODOOOOOOODOOOOOUDDbOObDOO
0

Constant Folding O O O

o |o |UbO0OU0ObOOO0OOLOUObDOLObOObOUOODbLUO

0o (1)
Constant FoldingD 00 |o |o |000000000000000000000
00 (2)

Constant FoldingO 00 |o |o |-1(all )0 0000000000000000
00 (3) 000

gboooguoboobod
ERN

o |D000OO00ODDODlbadOOOODODODO
u
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goooodooooobooooooooogo
e IO OOODDODOOOOOOODONO

— OpenJIT.OptimizeRTL.optimizeRTL()
e 00 PeepholeD OO DODOOOOODODOOO

— OpenJIT.OptimizeRTL.eliminatelL()
— OpenJIT.OptimizeRTL.moveUpSV()

— OpenJIT.OptimizeRTL.moveUpSP()

70



4.2.5 OpenJIT O00O0OOOO

good

uoooooon

ggoooodn

gooooood

ERN

gooooooogn

o |o |o |ODOOOOOOODODDOOOOO

goooboooogd
u

o |o |o |OUOOOOOOOODOOUDDOOOOO

goooboooogd
g

o |o |o |OOOOOOOODOODOOO

ugobooboood
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o |o |o |OOOOOOOODODOODOOOO

goooobogod

o |o |o |OOOOODDOODOOOODODDODOOOO

gogoboboooodon

o |o |o |HO0O0OOOOOODOODOOOOOO
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gbooboubobboobuooboonbobn
e OO UODODOLODODLDODLDOO

— OpenJIT.RegAlloc$VirReg.assign()
— OpenJIT.RegAlloc$VirReg.fill()

— OpenJIT.RegAlloc$VirReg.spill()
— OpenJIT.RegAlloc$VirReg.nouse()

— OpenJIT.RegAlloc$VirReg.invalidate()
e OO UODODOLODODLDODLDOO

— OpenJIT.RegAlloc$PhyRegs.fixReg()

— OpenJIT.RegAlloc$PhyRegs.getFixReg()
— OpenJIT.RegAlloc$PhyRegs.unlock()

— OpenJIT.RegAlloc$PhyRegs.save()

— OpenJIT.RegAlloc$PhyRegs.invalidatel()
— OpenJIT.RegAlloc$PhyRegs.invalidateF ()
— OpenJIT.RegAlloc$PhyRegs.read ()

— OpenJIT.RegAlloc$PhyRegs.write()

— OpenJIT.RegAlloc$PhyRegs.searchVector()
— OpenJIT.RegAlloc$PhyRegs.get TmpReg()
— OpenJIT.RegAlloc$PhyRegs.freeTmpReg()

— OpenJIT.RegAlloc$PhyRegs.isTmpReg()
e OO ODOUOOOOOOODOOOOO

— OpenJIT.RegAlloc.regAlloc()
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gogg

5.1 OpenJIT OOO0O0OODOOOOO

5.1.1 OpenJITOOODOOODOODO
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(7)0000
00O00: OpenJITOOOOD0OODO (1)

()000000O000
OpenJITOODDODOODOODOOOO

(2)00000000
Test 0 0000000000000 O00D0O0O0OO

public class Test {
public static void main(String args[]) {

System.out.println("OpenJIT ready!");

(3) 0000000000

0000 OpenJITODODOOOODOOOO

O000 DO0O0OO0ODD0O00000000U0O0OO0  TestoOOooooooooo
0000000000000 000D000000000 OpenJITOOODOO
ggbgobobooboooon

(40000
ooooo

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000
1. 0000 CLASSPATHO JAVA_ COMPILERO OO OO0

2. 0000 (gdb)000000

3. 0000 api.c OpenJIT compile 0 0 0000000000000 O00OO0O
oon0o

4. run -Dcompile.enable=Test Test OO OO OO

. JUO00DODUODODUOODUODDODUOODUDDOOUODDOOOOO

(6)0000
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(7)0000
00O00: OpenJITOOOOD0OOD (2)

()000000O000
OpenJITOODODOO0ODOOOOO OpenJITODODOOOODOODOOO0ODN
ooo

(2)00000000
Test 000000000000000000000O

public class Test {
public static void main(String args[]) {

System.out.println("OpenJIT not ready!");

(3)0000000000

0000 OpenJITOOODODODOODDODO

D000 Open JITOODDODOODODODODOOODOO OpenJITOODOODOO
00 (1)00O00O00000DD0D000000000o0oo0oooon OpenJITO
ggodobobooboooboobobooobooboboboboobobOooa
uggoooogo

(40000
ooooo

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000
1. 0000 CLASSPATHOD OO OO JAVA.COMPILEROD O DO OO

2. 0000 (gdb)000000

3. 0000 api.c OpenJIT compile 0 0 0000000000000 O00OO0O
Oo0ooooogo

(6)0000
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O000: OpenJITOOODODOOOODOOODODODOOO (Hoooo
0d

()000000O000
OpenJITOODDOODODOODOOOOOOOOOOOOOO

(2)00000000
Test 0 0000000000000 O00D0O0O0OO

public class Test {
public static void main(String args[]) {

System.out.println("OpenJIT ready!");

(3) 0000000000

0000 OpenJITODODODOOODOOOODOOOODOODODOD

0000 TestOOOODOOOODODODODDDODDDDODDOO

(40000
0000000000000000000 OpenJITOOOODODODOODODOOO
ooo

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000

1. Test.java0 0 0 00000 (javac Test.java)l

2. Test 000000 DODO (java Test)O

(6)0000
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(7)0000
0000: OpenJIT INIAPIOOODOOOO

()000000O000
OpenJIT INIAPIODOOOOOODOOOOO

(2)00000000
Test 0 0000000000000 O00D0O0O0OO

public class Test {
public static void main(String args[]) {

System.out.println("OpenJIT ready!");

(3) 0000000000

0000 OpenIT INIAPIODOOOODODO

O000 DODODDDODDO0O0O0O0OU0ODODDODOO TestOODDODDOODODDOD
0000000000000 0000000000000 OpenJIT JNI API
gbooboobouooonobooo

(40000
ooooo

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000
1. 0000 CLASSPATHO JAVA_ COMPILERO OO OO0

2. 0000 (gdb)000000

3. 0000 api.c OpenJIT compile 0 0 0000000000000 O00OO0O
oon0o

4. run -Dcompile.enable=Test Test OO OO OO

5. *linkVector[Vec_CompiledCodeAttribute] 0 00000000

(6)0000
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(7)0000
00O00: OpenJITOOOODOO0DOO (1)

()000000O000
OpenJITOOOOOODOOJDKOOOODOOOOODOOOO OpenJITOODOD
0000000000

(2)00000000
Test 000000000000000000000O

public class Test {
public static void main(String args[]) {

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

(3)0000000000

D000 TestOODOO OpenJITOODOODOODODO

D000 DO000000000000000000 OpenJITOODOOO Test O
uggboobboboobuoob boboo

(40000
0000000000000000000 OpenJITODDOOODO

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000

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

3. Test 00D OOOOO (java Test)O

(6)0000
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(7)0000
00O00: OpenJITOOOODOO0DOO (2)

()000000O000
OpenJITOOOOOODOOJDKOOOODOOOOODOOOO OpenJITOODOD
00000000000

(2)00000000
Test 000000000000000000000O

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

(3)0000000000

0000 TestODODOO OpenJITOODDODOODOOOOO

0000 OpenJITOOOOOOOOD (1)0D00000DODOOOOOOOOODO
O00000000 OpenJITOODODO TestOOODOOOOOODODOOO
goboooood

(40000
OpenJITOOODOO0DO0 (1)000000000000000000000
00000 OpenJITOODODOD

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000

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

3. Test 00D OOOOO (java Test)O

(6)0000
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(7)0000
0000: OpenJITOODOOOOODOOOOODO

()000000O000
OpenJITOODODOOOOOOOOOOOOODOOOOOOOOODOOOO

(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

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000

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

3. Test 00D OOOOO (java Test)O

(6)0000
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5.1.2 OpenJITOODODOODOOODOODOODOOOO
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(7)0000
0000: 0000000000000

()000000O000
000000000000000000

(2)00000000
ExamO000O00O00000000O00O00O0000

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

oo gboboboobobbboobuoobobboobuooboubonboo

O000 DODDDODDODOO0OD0OD ExamOOOOODO0OOOOO0OOOOOOOOODODO
gooooobgoonon

(40000
00000000000000A1.10000000

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000

1. Exam,java0 0 0000 OO (javac Exam.java)l

2000000000000 (java Test 0 Exam.class)

(6)0000
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(7)0000
0000:0000000000000000 (1)

()000000O000
000000000000000000000

(2)00000000
ExamO000O00O00000000O00O00O0000

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

oo gbobboboobuooboubobbooboobobon

O000 DODDDODDODOO0OD0OD ExamOOOOODO0OOOOO0OOOOOOOOODODO
gooooobgoonon

(40000
00000000000000A1.10000000

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000

1. Exam,java0 0 0000 OO (javac Exam.java)l

2000000000000 (java Test 1 Exam.class)O

(6)0000

92




(7)0000
0000:0000000000000000 (2)

()000000O000
000000000000 000000000000000000000000
0oon

(2)00000000
ExamO0O0D0000000000000000000

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

good ooboobobobobbbooooooooobobobbobbboboooooooba

O00OD0O DDODODODODOODOD ExamOOOOOOOOOO0OO0OO0OOOOOOODOO
goooooboonon

(40000
0000000000000 A1.10000000

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000

1. Exam,java0 0 0000 OO (javac Exam.java)l

2000000000000 (java Test 2 Exam.class)O

(6)0000
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(7)0000
0000:0000000000000000 (3)

()000000O000
00000000000000000000000000000000

(2)00000000
ExamO000O00O00000000O00O00O0000

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

gbod obogbboobuodgboobuoobuoobuooboon

O000 DODDDODDODOO0OD0OD ExamOOOOODO0OOOOO0OOOOOOOOODODO
gooooobgoonon

(40000
00000000000000A1.10000000

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000

1. Exam,java0 0 0000 OO (javac Exam.java)l

2000000000000 (java Test 3 Exam.class)O

(6)0000
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7y0ooo
00O00: ASTOO0O0O000 (1) (7)

()000000O000
000000000000000000000

(2)00000000
ExamO000O00O00000000O00O00O0000

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

gobod oboogbooobbouobooobobooobbouobooooboo
gooboooboooan

O00OD0O DDODODODODOODOD ExamOOOOOOOOOO0OO0OO0OOOOOOODOO
goooooboonon

(40000
0000000000000 A1.10000000

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000

1. Exam,java0 0 0000 OO (javac Exam.java)l

2000000000000 (java Test 4 Exam.class)O

(6)0000
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(7)0000
00O00: ASTOO0O0O000 (2)

()000000O000
00000000000000000

(2)00000000
ExamO000O00O00000000O00O00O0000

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

oo oboogboobooboobobobbonobouobouoboboo
0000 (structured0)000000000000O00O0O

O00O0O DDODODODODOODOD ExamOOOOODOOOOO0OOO0OOOOOOODOO
goooooboonon

(40000
0000000000000 A1.10000000

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000

1. Exam,java0 0 0000 OO (javac Exam.java)l

2000000000000 (java Test 5 Exam.class)O

(6)0000
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O000: OpenJITOODOOODOOODOOODODODOOO (Hoooo
oon

()000000O000
OpenJITODODOODODODOODOODOOOOOODOOOOO

(2)00000000
Exam00000000000000000O0000

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

O000 DO00000000D0000D0000D00000 ASTOOODOOO

O000O DDODODODODOODOD ExamOOOOODOOOOO0OO0OOOOOOOODO
goooboobooono

(40000
00000000000000A110000000

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000

1. Exam,java0 0 0000 OO (javac Exam.java)l

2000000000000 (java Test 6 Exam.class)

(6)0000
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5.1.3 OpenJITOODODODODOOODOODODOOODOODO
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(7)0000
0000:00000000000000 (1)

()000000O000
Al0000D000000000O00000000000

(2)00000000
Al000ODODO00O0OOO0O0O0

(3)0000000000

ODO000 AlO0OD00OD0ODO0O0O00000 Annotation0 0000000 ODOOO

0000 0000000000000 00000D000D Al00D000OOO0OO0
0000000000000 00000000000000 Annotationd O
ggooobooooboboooon

(40000
000000000000000000000000000A.1.21000

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000

1. 000000000000 (java TestAnnotationAnalysis A1)0

(6)0000
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(7)0000
0000:00000000000000 (2)

()000000O000
A2000000000000000000000000

(2)00000000
A2000000000000

(3)0000000000

D000 A200000000000000 Annotation0O0000000ODOOO

0000 OD000000000000000000000D A20000000000
0000000000000 00000000000000 Annotationd O
ggooobooooboboooon

(40000
000000000000000000000000000A.1.21000

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000

1. 000000000000 (java TestAnnotationAnalysis A2)0

(6)0000
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(7)0000
0000:00000000000000 (1)

()000000O000
Al0000D000000000O00000000000

(2)00000000
00000000000 0000000000000AlIDOOOOOOOOO
0oon

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

return "metaclass A1l";

(3) 0000000000

0000 AlO0D0D0OO0O0OO00D000O0O0D0D0O0O0OOO0O0OD0O0O0O0OODOOO0O

ool bbb ubuoobboouoboouobuooobooon
goooobood

(40000
000000000000000000000000000 A.1.22000

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000

1. Al00000000000 (javac Al.java)d

2000000000000 (java TestAnnotationRegister A1)0

(6)0000
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(7)0000
0000:00000000000000 (2)

()000000O000
000000000000000000000000000

(2)00000000
ooo

(3)0000000000

oo obooboobod

gofbd bobbobobobobobobobobobuoboboobooonoag
gooobooo

(40000
000000000000000000000000000 A.1.22000

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000

1. 000000000000 (java TestAnnotationRegister Invalid)l

(6)0000
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(7)0000
0000: 000000000000

()000000O000
Al000D0O00D0O0O0O00O00O00000O00O00000000000000

(2)00000000
AlD00D0000000O0D0000000000000000000000 Al
00000000

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 AlO0D0OO0ODOOO0OO0DOOODOO0O0

oo bbb oobuoobuooobuooboobooon
0

(40000
00000000000000000000000 A.1.23000

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000

1.A100000000000 (javac A1)0

2000000000000 (java TestMetaclass A1)

(6)0000
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O000: OpenJIT OOOOOOOOOOOOOOOOO (Hoooo
googno

()000000O000
OpenJITODOO0ODOOOOOOOOOODOOOOOODOOOO

(2)00000000
Al00000000O000O000D000O0000000000000000 Al
00000000

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

return "metaclass Al";

(3) 0000000000

O000 Al0000O0O00O00000DO00O0OOD0O000ODOO0O0OO0OOOO00OO0

ool bbb ubuoobboouoboouobuooobooon
gooooad

(40000
0000000000000 00000000000000000000
A.1.24000

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000

1. Al00000000000 (javac Al.java)d

2000000000000 (java TestAll A1)0

(6)0000
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5.1.4 OpenJITOOOOO
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(7)0000
0000:0000000000

()000000O000
000000000000000

(2)00000000
ooooo

(3)0000000000

oo obogbooobuooboon

O0O0OD0 DOOO0ODOOO0O0O0DO0O0DbODOOOo0oDboOOg TestoOOoooO
RN

(40000
000000000000000000 A.1.3000

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000

1. Test 0000000 DO (java Test optimize)O

(6)0000
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(7)0000
0000: 0000000000000

()000000O000
000000000000000000

(2)00000000
ooooo

(3)0000000000

oo obobooboboobouboo

O0O0OD0 DOOO0ODOOO0O0O0DO0O0DbODOOOo0oDboOOg TestoOOoooO
RN

(40000
000000000000000000 A.1.3000

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000

1. Test 00000 DODDO (java Test gen)d

(6)0000
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(7)0000
0000: OpenJITOODOOOODOO

()000000O000
00000000000000

(2)00000000
ooooo

(3)0000000000

oo oboboobuooboouobuobooboooo

O0O0OD0 DOOO0ODOOO0O0O0DO0O0DbODOOOo0oDboOOg TestoOOoooO
RN

(40000
000000000000000000 A.1.3000

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000

1. Test 000 DOO0DDODO (java Test all)d

(6)0000
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5.1.5 OpenJITOODOOOODOODOO

123



(7)0000
00O00: ASTOOO0OD0O00O00

()000000O000
00000000000000

(2)00000000
ooooo

(3)0000000000

D000 ASTOOOODOOODODOOODODOO0OODOOO0OODODODO0OODOOOOOODOO
gooo

O000 TestOOOOODOODOOOODODDODDDDODODOOOOOOOOOOODO

(40000
Test0000O00D00D0O0O0OOOOO

package OpenJIT.frontend.flowgraph;

import OpenJIT.frontend.discompiler.ControlFlowGraph;

import OpenJIT.frontend.tree.x*;

public class Test{

public static void main(String al[l){
Statement s = new CompoundStatement (0, null);
ControlFlowGraph cfg = new ControlFlowGraph(null, null);
FlowGraph fg = new FlowGraph();
fg.setAST(s);
fg.setCFG(cfg) ;
if (fg.ast.equals(s) && fg.cfg.equals(cfg))
System.out.println("FlowGraph input: 0K");

else System.out.println("FlowGraph input: Error"); 3} }
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package OpenJIT.frontend.flowgraph;
public class Test extends FlowGraph{
public static void main(String al[]){
Test test = new Test();
test.constructGraph(); 2
public void constructDFG(){
System.out.println("DataFlowGraph called: 0K"); }
public void constructCDG(){
System.out.println("ControlDependencyGraph called: 0K"); }
public void constructCH(Q){

System.out.println("ClassHierarchyGraph called: 0K"); } 1}
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public class Test {
public static void main(String args[]) {
System.out.println("Hello, World!");
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public class Test {
public static void main(String args[]) {
System.out.println("Hello, World!");
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public class Test {
public static void main(String args[]) {
System.out.println("Hello, World!");
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public class Test {
public static void main(String args[]) {
System.out.println("Hello, World!");
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public class Test {
public static void main(String args[]) {
System.out.println("Hello, World!");
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public class Test {
public static void main(String args[]) {
System.out.println("Hello, World!");
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public class Test {
public static void main(String args[]) {
System.out.println("Hello, World!");
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public class Test {
public static void main(String args[]) {
System.out.println("Hello, World!");
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public class Test{
public Test(){
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int a

int b

I
o

int ¢

I
w

a b+ 1;
b=c+ a;

a=>b+ c;
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public class Test{
public Test(){
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public class Test{
public Test(){

I
—_

int a

int b

I
o

int ¢

I
w
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public class Test{
public Test(){
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a=>b+ c;
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public class Test{
public Test(){
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public class Test{
public Test(){
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int a
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public class Test{
public Test(){

int a = 1;

I
= w O

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

args_size = argv.length;
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package OpenJIT;
class Test extends Compile {
void parseBytecode() {
System.out.println("parseBytecode ok");
System.exit (0) ;
}
void convertRTL() { }
void optimizeRTL() { }
void reghlloc() { %}
void genNativeCode() { }
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package OpenJIT;
class Test extends Compile {
void parseBytecode() { }
void convertRTL() {
System.out.println("convertRTL ok");
System.exit (0);
}
void optimizeRTL() { }
void reghlloc() { %}
void genNativeCode() { }
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package OpenJIT;
class Test extends Compile {
void parseBytecode() { }
void convertRTL() { }
void optimizeRTL() {
System.out.println("optimizeRTL ok");
System.exit (0) ;
}
void reghlloc() { %}
void genNativeCode() { }
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package OpenJIT;
class Test extends Compile {
void parseBytecode() { }
void convertRTL() {}
void optimizeRTL() {}
void genNativeCode() {3}
void reghlloc() {}
public boolean compile() {
if (clazz.getName().regionMatches(0, "java.lang.Thread", 0, 16)) {
System.out.println(this + " access:" + access);
}
return false;

}
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package OpenJIT;
class Test extends Compile {
void parseBytecode() { }
void convertRTL() {3}
void optimizeRTL() {}
void genNativeCode() {3}
void reghAlloc() {}
public boolean compile() {
if (clazz.getName() .regionMatches(0, "java.lang.Thread", 0, 16)) {
System.out.println(this);
System.out.println("nlocals:\t" + nlocals +
"\tmaxstack:\t" + maxstack +
"\targs_size:\t" + args_size);
}

return false;
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package OpenJIT;
class Test extends Compile {
void parseBytecode() { }
void convertRTL() {3}
void optimizeRTL() {}
void genNativeCode() {2}
void reghlloc() {}
public boolean compile() {
if (clazz.getName().regionMatches(0, "java.lang.Thread", 0, 16)) {
System.out.println(this);
for(int i = 0; i < bytecode.length; i++) {
if (bytecode[i]<16) System.out.print("0");
System.out.print(Integer.toHexString(bytecode [i]&0xff));
}
System.out.println();
}
return false;

}
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package OpenJIT;
class Test extends Compile {
void parseBytecode() { }
void convertRTL() {3}
void optimizeRTL() {}
void genNativeCode() {2}
void reghlloc() {}
public boolean compile() {
if (clazz != this.getClass()) return false;
for (int size = 1; size <= 1 << 20; size <<= 1) {
NativeCodeAlloc(size);
System.out.println("addr:" +
Integer.toHexString(code_area)
+ "\tsize:" + size);
}

return false;
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class test {
public static void main(String argv[]) {
test1(0);
test2(0);
}
static int testi(int a) { method(); return a; }
static int test2(int a) { return a; }

static void method() { }
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class test {
static boolean b;
public static void main(String argv[]) {
test1(); test2();
}
static void testi() { b = !'b; }
static void test2() { b = b; }
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class test {
public static void main(String argv[l) {
test1(OL,1L); test2(0L,1L);
}
static boolean testi(long x, long y) { return x == y; }
static boolean test2(long x, long y) { return true; }
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class test {
public static void main(String argv[l) {
test1(0.0,1.0); test2(0.0,1.0);
}
static boolean testl(double x, double y) { return x == y; }
static boolean test2(double x, double y) { return true; }
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class test {
public static void main(String argv[]) { test(); }
static void test() {
mnQ);
m(1);
m(1,2);
m(1,2,3);
}
static void m() {}
static void m(int al) {}
static void m(int al,int a2) {}
static void m(int al,int a2,int a3) {}
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class test {
public static void main(String argv[]) { test(); 2}
static void test() {
m(0); m(OL);
m(OF) ; m(0D) ;
}
static void m(int x) {3}
static void m(long x) {}
static void m(float x) {}
static void m(double x) {3}
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class test {

public static void main(String argv[]) { test(); 2}
static void test() {

mIQ;

nJ(O;

mF();

mD() ;
}
static int mI() { return 0; }
static long mJ() { return OL; }
static float mF() { return OF; }
static double mD() { return OD; }
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class test {
static boolean b;
public static void main(String argv[]) { test(); }
static void test() {
b = !b;

(00DO0D0OD0)

212




(00O0D0DO0O0OO0)

(5)0000
00000000000000

[N

. OpenJIT/Test.java0 00 O0ODOOOO
2. 000D CLASSPATH, JAVACOMPILERU OO D OO

3. 0000 OpenJIT COMPILER O OpenJIT/Test 0O O OO0

S

. Jjava testd oo

(6)0000

213



(7)0000
0000:0000000000000 (2)

()000000O000
long data 00 00 000000000000 O00O0000000O000O000O
000000000000

(2)00000000
ooooo

(3) 0000000000

O000 longdata0 00000000000 DODODOOOODODODOOOOODO
OD000000000000DO000ooogo0lemp0dnoOooogonoOGQ
gboobooboooonoooo

0000 OpendIT.Compile 0000000 Test OO DO OO OpenJITOODODODO
bddtestU oo oobonbgg

(40000
e Test 00O DDOODA25000000000000
e test 0000000000000 DOODOOODOOO

class test {
public static void main(String argv[]) { test(OL, 1L); }
static boolean test(long x, long y) {

return (x > y);
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class test {
public static void main(String argv[]) { test(OF, 1F); }
static boolean test(float x, float y) {

return (x > y);
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class test {
public static void main(String argv[]) { test(OD, 1D); }
static boolean test(double x, double y) {

return (x > y);
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class test {
public static void main(String argv[]) { test(true); }
static int test(boolean cond) {
int 1 = 0;
if (cond) { i =1; };

return i;
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class test {
public static void main(String argv[]) { test(10); }
static int test(int cond) {
int i = 0;
switch(cond) {
case 11: i++;
case 12: i+=2;
case 13: i+=3;
break;
default:
-—i;
}

return ij;
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class test {
public static void main(String argv[]) { test(10); }
static int test(int cond) {
int i = 0;
switch(cond) {
case 1: i++;
case 10: i+=2;
case 100: i+=3;
break;
default:
-—i;
}

return ij;
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class test {
public static void main(String argv[]) { test(); }
static int test() {
int ret = 0;
try{
++ret;
} catch(Error e) { ret = 1; }

return ret;
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(00O0D0DO0O0OO0)

(5)0000
00000000000000

1. 0000 CLASSPATH, JAVA COMPILERU OO UOODO

2. java -Dcompile.debug=1 -Dcompile.enable=.test test U U0 DOU
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(7)0000
0000:000000000000 (5)

()000000O000
jrret 00 000000000000000000O00000O000O000C
00

(2)00000000
ooooo

(3) 0000000000

gbod gboboobobobooboogbobobobbooboobooobo

D000 OpenJITODODODDOODODDODODODODODODODODODDOODDODOOODOODO
UO00OtestU 000000000 DO0O0O0O0O0OO0OOOUOODOOOO "RTL bbb
beg: U0 UUOOOOOO0OO0 end:0000O0O0OOOOOO""0OOOOO0OOO
godbouoboouobobbobooboooo

(40000
test 0000000000000 O00000O0O

class test {
public static void main(String argv[]) { test(); }
static int test() {
int ret = 0;
try{
++ret;
} finally {
ret += 2;
}

return ret;
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(00O0D0DO0O0OO0)

(5)0000
00000000000000

1. 0000 CLASSPATH, JAVA COMPILERU OO UOODO

2. java -Dcompile.debug=1 -Dcompile.enable=.test test U U0 DOU
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(7)0000
00O00: RILOOOO0OO0

()000000O000
OpenJITRITLOODOOODOOO0DOO0OOOO0OOORILOODOOOOO0ODO
ooooo

(2)00000000
ooooo

(3) 0000000000

O000 OpenJITRTLOOODODODDDOODODODODDODOORTLODOOO
gbooooodood

0000 OpendIT.Compile 0000000 Test OO DO OO OpenJITOODODODO
bodbO0O¢testD 0000 ooobooonoooooobonDn
O00D0000 OpenJITOOODODDODODOOODOOODODODODOODO
ODO00ODOOtestO0DOO00O0OO0OO0OOOODODOODODDOOORTLO
gbogboobooobobobooboobooobuobooboboobo
000 %s0000000DOD0O0ODODODODODDDODDDODDOODOODOOOD

(40000

e Test 1D DDODODODOOA200000000000O0
e test U UUDUOOODDODUODLDUOODLOUOODOOOO

class test {
public static void main(String argv[]) { test(); 2}
static int m(int a, int b, int c, int d) { return a+b+c+d; }
static int test() {
return m(1,2,3,m(4,5,6,7));
}
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(00O0D0DO0O0OO0)

(5)0000
00000000000000

[N

. OpenJIT/Test.java0 00 O0ODOOOO

2. 0000 CLASSPATH, JAVA_COMPILERO O OODOO

3. 0000 OpenJIT_COMPILER O OpenJIT/Test 00 OO OO

4. java -Dcompile.debug=1 -Dcompile.enable=.test testU U 0O 0O0OMO
5. 0000 OpenJIT COMPILERO U OO DD OODO

6. java -Dcompile.debug=1 -Dcompile.enable=.test test U U U DO UMN

(6)0000
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(7)0000
0000:0000000000000

()000000O000

000000000000000000000000000000000000
D000000000000000Javal00000000000000000O
00 OpenJITRITLOOOODODOOO0ODO0OOOOOOORILOODOODODO
000000

(2)00000000
ooooo

(3)0000000000

O000 OpenJITRTLOOODOODDDOODODODODDODOO RTLODDOOO
goooboobgd

0000 OpenJIT.Compile 0000000 Test OO O OO OpenJITOODOODO
gdb000test D000 0O0O0O0ODO0O0ODODOOOODOOOOOOOOO0OO
O000000 OpenJITODODODOOOODOOODDODDOOOODOOOOO
OO00000D0O0test00000D0DOO0O0O0OODODODOOOODODODODO RTLO
bbb boooboooobooboon
O00%s00000000000000000D0DO0000OoOoOOoOoOooOg

(40000

e Test DD ODDODDODOOA2500000000000O0

etest 1D DOODODODODA26000000000000
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(00O0D0DO0O0OO0)

(5)0000
00000000000000

[N

. OpenJIT/Test.java0 00 O0ODOOOO

2. 0000 CLASSPATH, JAVA_COMPILERO O OODOO

3. 0000 OpenJIT_COMPILER O OpenJIT/Test 00 OO OO

4. java -Dcompile.debug=1 -Dcompile.enable=.test testU U 0O 0O0OMO
5. 0000 OpenJIT COMPILERO U OO DD OODO

6. java -Dcompile.debug=1 -Dcompile.enable=.test test U U U DO UMN

(6)0000
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(7)0000
0000:000000000000

()000000O000
000000000000 00000000000000000RTLOOOO
0000000000

(2)00000000
ooooo

(3) 0000000000

O000 DO00O0OD0O000D0dup0 00O RTLOODDODODDOOOODDOOODODOD
gobooboobooboobooboonoo

D000 OpenJITODOODOOODODODOOODODOOOOODODOODODOODO
UO00OtestU 0000000000000 ObOO0O0oooobobooooogn
O00dup00000O0O0OORTLOOOOOOOOODOOODOO

(40000
test 100 000000000000000000

class test {
public static void main(String argv[]) { test(); }
public test() { %}
public void m() { }
static void test() {
(new test()).mQ;

(00DO0D0OD0)
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(00O0D0DO0O0OO0)

(5)0000
00000000000000

1. 0000 CLASSPATH, JAVA COMPILERU OO UOODO

2. java -Dcompile.debug=1 -Dcompile.enable=.test test U U0 DOU
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5.2.4 OpenJIT Peephole 00000
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(7)0000
0000:0000000000 (1)

()000000O000
000(00)0000000000000000000000

(2)00000000
ooooo

(3) 0000000000

gobd bbdboboobooobobobobobuobbouobooobobonoa
O invokestaticO O OO OO0O0O0OOOOODODOOOOOOOOODOOO
gooo

D000 Open JITOOODDOODODDODODODODODODODODODDOODDODOOODOODO
UO0OtestU 0000 boobooboo

(40000
test 0000000000000 O00000O0O

class test {
public static void main(String argv[]) { test(); }
static void m(int a, int b, int ¢, int d) {}
static void test() {
m(1,2,3,4);
m(4,3,2,1);

(00DO0D0OD0)
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(00O0D0DO0O0OO0)

(5)0000
00000000000000

1. 0000 CLASSPATH, JAVA COMPILERU OO UOODO

2. java -Dcompile.debug=2 -Dcompile.enable=.test test U U 00U
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(7)0000
0000:0000000000 (2)

()000000O000
000 (000000)0000000000000000000000

(2)00000000
ooooo

(3) 0000000000

gobd bbdboboobooobobobobobuobbouobooobobonoa
O invokestaticO O OO OO0O0O0OOOOODODOOOOOOOOODOOO
gooo

D000 Open JITOOODDOODODDODODODODODODODODODDOODDODOOODOODO
UO0OtestU 0000 boobooboo

(40000
test 0000000000000 O00000O0O

class test {
public static void main(String argv[]) { test(1,2,3,4); }
static void m(int a, int b, int ¢, int d) {}
static void test(int a, int b, int c, int d) {
m(a,b,c,d);
m(d,c,b,a);
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(00O0D0DO0O0OO0)

(5)0000
00000000000000

1. 0000 CLASSPATH, JAVA COMPILERU OO UOODO

2. java -Dcompile.debug=2 -Dcompile.enable=.test test U U 00U
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(YODOD
O0000: PeepholeD OO OO (1)

()000000O000
000000000000000000000000000000000000
ooo

(2)00000000
ooooo

(3) 0000000000

O00D0 iaddD00O00O0ODOO0RTLOODOOOOOODODODOOOODODODOODOD
000 Gv)DDDDODO0O0O0DDO0O0OO0istore0 00000000000
goooobod

D000 OpenJITODOODOOODODODOOOODOOODOODODOODODOODO
UO0OtestU 0000 boobooboo

(40000
test 0000000000000 O00000O0O

class test {
public static void main(String argv[]) { test(1,2); }
static int test(int a, int b) {
int x = a+b;

return x;

(00DO0D0OD0)
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(00O0D0DO0O0OO0)

(5)0000
00000000000000

1. 0000 CLASSPATH, JAVA COMPILERU OO UOODO

2. java -Dcompile.debug=2 -Dcompile.enable=.test test U U 00U
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(YODOD
O0000: PeepholeD OO 0ODO (2)

()000000O000
000000000000000000000000000000000000
ooo

(2)00000000
ooooo

(3) 0000000000

0000 D000 (iadd,isub,imulidiv) 000000 RTLOOOOOOOOOODO
000000000000 (r)0000D0000O0000DOD invokestatic
gbooboubobtdUdmovelJ0U0O0O0ODOODODODOODLOOODOOO

D000 OpenJITODODODOOODODODOOOOODODODOODODOODODOODO
UO0OtestU 0000 boobooboo

(40000
test 0000000000000 O00000O0O

class test {
public static void main(String argv[]) { test(1,2); }
static void m(int a, int b, int c¢, int d) { }
static void test(int a, int b) {

m(at+b, a-b, a*b, a/b);
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(00O0D0DO0O0OO0)

(5)0000
00000000000000

1. 0000 CLASSPATH, JAVA COMPILERU OO UOODO

2. java -Dcompile.debug=2 -Dcompile.enable=.test test U U 00U

(6)0000
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, (YODOD
00O O: Constant Folding O O 00O (1)

()000000O000
Constant Folding D00 000000000000 000000000O0000
00

(2)00000000
ooooo

(3) 0000000000

O000 $§l0000000000000000000

D000 Open JITODODODDOODODDODODODODODODODODODDOODDODOOODOODO
UO00OtestU 000000000000 OOOOO0O0OOoObOOobooogn
O castore D00 RTLOODOOOORTLOODDOOOsSIODDOOOO (xxx)00
gboooobooono

(40000
test 0000000000000 O00000O0O

class test {
public static void main(String argv[]) { test(); }
static char[] test() {
char x[] = {’a’};

return x;

(00DO0D0OD0)
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(00O0D0DO0O0OO0)

(5)0000
00000000000000

1. 0000 CLASSPATH, JAVA COMPILERU OO UOODO

2. java -Dcompile.debug=2 -Dcompile.enable=.test test U U 00U
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, (YODOD
00O O: Constant Folding O O O 00O (2)

()000000O000
Constant FoldingD 0 0000 0000000000000 000000000
00

(2)00000000
ooooo

(3) 0000000000

O000 andODODODODODODODDODDODODODODODOOD

D000 OpenJITOODODDOODODDODODODODODODODODODDOODDODOOODOODO
UO00OtestU 000000000000 OOOOO0O0OOoObOOobooogn
Oland000 RTLOOODODOOOD RTLOODODOO andO0O0O0OOD (xxx)O0O
gbobooooboooono

(40000
test 0000000000000 O00000O0O

class test {
public static void main(String argv[]) { test(1L<<32); }
static int test(long x) {
return (int) (x & Oxffff);

(00DO0D0OD0)
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(00O0D0DO0O0OO0)

(5)0000
00000000000000

1. 0000 CLASSPATH, JAVA COMPILERU OO UOODO

2. java -Dcompile.debug=2 -Dcompile.enable=.test test U U 00U
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, (YODOD
000 0: Constant FoldingO O 0O 00O (3)

()000000O000
Constant FoldingD 0 OO 0O -1(all ) 00 0000000000000000
ooooo

(2)00000000
ooooo

(3) 0000000000

O000 andODOD-10000000D0DODOOCOOCOOCOOCOOOODODODODODDDD
gooo

D000 OpenJITODOODOOODODODOOOODOOODOODODOODODOODO
UO00OtestU 0000000000000 ObOO0O0oooobobooooogn
Oiand 000 RTLOOOOOO RTLOODUOOO andO0O0OODO (xxx)O0O
gbooooooboonoo

(40000
test 00 0000000000000000000

class test {
public static void main(String argv[]) { test(1); }
static int test(int x) {

return (x & -1);

(00DO0D0OD0)

250




(00O0D0DO0O0OO0)

(5)0000
00000000000000

1. 0000 CLASSPATH, JAVA COMPILERU OO UOODO

2. java -Dcompile.debug=2 -Dcompile.enable=.test test U U 00U

(6)0000

251




(7)0000
0000:0000000000000

()000000O000
0000000000000000000lad00000000000000
000000000

(2)00000000
ooooo

(3) 0000000000

O000 DODODOORTLOODOOOODODODOOOONMODODDODOOOOOD
O00D00Ogetfield0 00 dOOOOOODOOOODOOOODOOO

D000 OpenJITODODODOOODODODOOODODOOOOODODOODODOODO
UO0OtestU 00000000 OOOOOOOOOODOOO

(40000
test 100 000000000000000000

class test {
int x,y;
public static void main(String argv[]) { (new test()).test(); }
int test() {

return (this.x + this.y);
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(5)0000
00000000000000

1. 0000 CLASSPATH, JAVA COMPILERU OO UOODO

2. java -Dcompile.debug=2 -Dcompile.enable=.test test U U 00U
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5.2.5 OpenJIT O00OO00OO0OO0O
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(7)0000
0000:0000000000

()000000O000
000000000000000000

(2)00000000
ooooo

(3)0000000000

ool obooboouobooboobboobuooboboouboobooo
goooboobooboobooboboo

D000 OpenJITODODODDOODODDODODODODODODODODODDOODDODOOODOODO
UO00OtestU 0000000000000 ooobooooooon
OO0 13000000000000O0O0DOO0CO000000O00O0O0O0 400000
ODO0000D0O000O000D0000DO0DO “assign: OOOOOOOO =
O0O0000O0O0”0o00ooood

(40000
test 00 0000000000000000000

class test {
public static void main(String argv[]) { test(); }
public static void test() {
int i1,i2,i3,i4,i5,i6,i7,i18,19,i10;
int i111,i12,i13,i114,i15,116;

i1=1; 12=2; i3=3; i4=4; 1i5=5; 16=6; i7=7; 18=8;
i9=9; i110=10; i11=11; i12=12; i13=13; i14=14; i15=15; i16=16;

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000
00000000000000

1. 0000 CLASSPATH, JAVA COMPILERU OO UOODO

2. java -Dcompile.debug=2 -Dcompile.enable=.test test U U 00U

(6)0000
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(7)0000
0000:000000000000

()000000O000
00000000000000000000

(2)00000000
ooooo

(3)0000000000

ool bbb oobuoobuoobouobouooboon
OO0O0o0o 100000000 0000 ooobbooobobooog
gobobooooobooboobooboonoo

D000 OpenJITODOODOOODODODOOODOODOODOODODOODODOODO
UO00OtestU 00000000000 ooobooooooon
O000D00O “assign: O0O0O0ODOOO=00000000O07000DO0
O0D00D0000000 “spill: ODOOODOOO”000000O0

(40000
test 100 000000000000000000

class test {
public static void main(String argv[]) { test(); }
public static void test() {
float i1,i2,i3,i4,i5,i16,17,i8,19,110;
float i11,i12,i13,i14,i15,i16;

11=1F;i2=2F;i3=3F;14=4F ;i5=5F;i16=6F ;i7=7F ;i8=8F;
19=9F;i10=10F;i11=11F;i12=12F;i13=13F;i114=14F;i15=15F;i16=16F;

(00DO0D0OD0)

257




(00O0D0DO0O0OO0)

(5)0000
00000000000000

1. 0000 CLASSPATH, JAVA COMPILERU OO UOODO

2. java -Dcompile.debug=2 -Dcompile.enable=.test test U U 00U

(6)0000
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(7)0000
0000:000000000000

()000000O000
0000000000000000000

(2)00000000
ooooo

(3)0000000000

0000 000000000000 000 Sparc00000 %00 %I17,%i00 %i5
000000000D0000000D00000

0000 D000 (gdb)00000 OpenJITOOOOOODDDOOOODOOOODO
gbogbobobodoodtdtestddgdooooobonouooogn
gopooooboboobobbodoooboboboooobooobon
goooboooobooog

(40000
test 0000000000000 O00000O0O

class test {
public static void main(String argv[]) { test(); }
public static void test() {
int i1,i2,i3,i4,i5,i16,i7,i8,19,110;
int i11,i12,i13,i14;

i1=1; i2=2; i3=3; i4=4; i5=5; i6=6; i7=7; i8=8;
19=9; i110=10; i11=11; i12=12; i13=13; i14=14;

(00DOD0OD0)

259




(00O0D0DO0O0OO0)

(5)0000
00000000000000

1. 0000 CLASSPATH, JAVA COMPILERO O OO OO
2. gdb00000OO
3. run -Dcompile.debug=2 -Dcompile.enable=.test test U O O0OMO

4. U0OO0ODO api.cU OpenJIT_compile U U [0 do_execute_java_method_vararg
oooooODObObObObOOOOobOOOOODODODODOO

5. run0000000O0O0O0O00OO0OO0OOOODOOnOD

6. disassemble mb->CompiledCode

mb->CompiledCode+(int)mb->CompiledCodel nfo O OO O OO
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(7)0000
0000:00000000000000

()000000O000
000000000000000000000

(2)00000000
ooooo

(3)0000000000

0000 0000000000000 0000 SparcO00O0O %20 %f300 0
gbooobooboboobuooboon

0000 U000 (gdb)D0000 OpenJITOOOODODDODDDODOOODOOOODO
gbogbobobodoodtdtestddgdooooobonouooogn
gopooooboboobobbodoooboboboooobooobon
goooboooobooog

(40000
test 0000000000000 O00000O0O

class test {
public static void main(String argv[]) { test(); }
public static void test() {
float il1,i2,i3,i4,i5,i6,i7,i8,19,110;
float i11,i12,i13,i14,i15;

i1=0F; i2=1F; i3=2F; i4=0F; i5=1F; i6=2F; i7=O0F; i8=1F;
i9=0F; i10=0F; i11=1F; i12=2F; i13=0F; i14=1F; i15=2F;

(00DO0D0OD0)
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(00O0D0DO0O0OO0)

(5)0000
00000000000000

1. 0000 CLASSPATH, JAVA COMPILERO O OO OO
2. gdb00000OO
3. run -Dcompile.debug=2 -Dcompile.enable=.test test U O O0OMO

4. U0OO0ODO api.cU OpenJIT_compile U U [0 do_execute_java_method_vararg
oooooODObObObObOOOOobOOOOODODODODOO

5. run0000000O0O0O0O00OO0OO0OOOODOOnOD

6. disassemble mb->CompiledCode mb->CompiledCode + (int)
mb->CompiledCo deInfo Ul O U DO UU

(6)0000
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(7)0000
0000:0000000000

()000000O000
00000000000000000000

(2)00000000
ooooo

(3)0000000000

o000 190000000000 00b00b0o 1Yoooobooboobog
00000000000000000 (%spOOUOODOOOstODDO)00O0O0O
gbooooooboonoo

0000 0000 (gdb)D00O00 OpenJITOOODDDDDODOOODODODOD
gogbobobodoodtdtestddgdooooobonoooogn
goodbooboboobobbuoooobobobooobuoooboo
goboobooooooood

(40000
test 00 0000000000000000000

class test {
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,i15,116,117,1i18;
int 119;

i1=1; i2=2; i3=3; i4=4; i5=5; i6=6; i7=7; i8=8;
i9=9; i10=10; i1l=11; i12=12; i13=13; il4=14; i15=15; i16=16;
i17=17; i18=18; i19 = 19;

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000
00000000000000

1. 0000 CLASSPATH, JAVA COMPILERO O OO OO
2. gdb00000OO
3. run -Dcompile.debug=2 -Dcompile.enable=.test test U O O0OMO

4. U0OO0ODO api.cU OpenJIT_compile U U [0 do_execute_java_method_vararg
oooooODObObObObOOOOobOOOOODODODODOO

5. run0000000O0O0O0O00OO0OO0OOOODOOnOD

6. disassemble mb->CompiledCode mb->CompiledCode + (int)
mb->CompiledCo deInfo Ul O U DO UU
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(7)0000
0000:0000000000

()000000O000
00000000000000000000

(2)00000000
ooooo

(3)0000000000

0000 0D00O00000000000000000O0O0O0UD (kspO0O0D0OOO
0ld00)00000o0o0ooooooooo

0000 D000 (gdb)00000 OpenJITOOOOOODDOOOODOODOODO
gbogbobobodoodtdtestddgdooooobonouooogn
gopooooboboobobbodoooboboboooobooobon
goooboooobooog

(40000
test 0000000000000 O00000O0O

class test {
public static void main(String argv[]) { test(); }
public static void test() {
int i1,i2,i3,i4,i5,i6,i7,i8,19,110;
int i11,i12,i13,i14,i15,i16,i17,i18;
int 119;

il=1; i2=2; i3=3; i4=4; ib=b; i6=6; i7=7; i8=8;

i9=9; i10=10; ill1=11; i12=12; i13=13; i14=14; i15=15; i16=16;
i17=17; i18=18; i19 = 19;

il=i15;

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000
00000000000000

1. 0000 CLASSPATH, JAVA COMPILERO O OO OO
2. gdb00000OO
3. run -Dcompile.debug=2 -Dcompile.enable=.test test U O O0OMO

4. U0OO0ODO api.cU OpenJIT_compile U U [0 do_execute_java_method_vararg
oooooODObObObObOOOOobOOOOODODODODOO

5. run0000000O0O0O0O00OO0OO0OOOODOOnOD

6. disassemble mb->CompiledCode mb->CompiledCode + (int)
mb->CompiledCo deInfo Ul O U DO UU

(6)0000
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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;
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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);

278



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.

*/
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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) ;

327



/**

* 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);
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[ **
* 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);

339



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();

357



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 $

373



*/

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[] = {");
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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"
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+ 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

383



/*
* $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;
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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 0OO0O0OOOOOOOOODOOO

package OpenJIT;
class Test extends Compile {
void parseBytecode() {
System.out.println(this);
System.exit (0) ;
}
void convertRTL() {}
void optimizeRTL() {}
void genNativeCode() {}
void reghlloc() {}
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A.22 0OO00O0O0ODOODOOOOOOOO

package OpenJIT;
class Test extends Compile {
void parseBytecode() { }
void convertRTL() {}
void optimizeRTL() {}
void genNativeCode() {}
void reghlloc() {}
public boolean compile() {
if (clazz.getName() .regionMatches(0, "java.lang.Thread", 0, 16)) {
System.out.println(this + " size:" + bytecode.length);
}

return false;

390



A.23 0OO00DOO0OO0ODOODOODOOOOODOO

package OpenJIT;
class Test extends Compile {
void parseBytecode() { }
void convertRTL() {}
void optimizeRTL() {}
void genNativeCode() {}
void reghlloc() {}
public boolean compile() {
if (clazz !'= this.getClass()) return false;
NativeCodeAlloc (65536 * 4);
for (int pc = 0; pc < 65536; pc++) {
setNativeCode(pc, pc);
}
for (int pc = 0; pc < 65536; pc++) {
if (getNativeCode(pc) != pc)
return false;
}
System.out.println("Test passed.");

return false;
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A.2.4 0OO0OOOOOOOOOO

package OpenJIT;
class Test extends ParseBytecode {
void convertRTL() {}
void optimizeRTL() {}
void genNativeCode() {}
void regAlloc() {}
public boolean compile() {
if (clazz != this.getClass()) return false;
bcinfo = new BCinfo [bytecode.length];
parseBytecode () ;
System.out.println("Method:" + this);
for (int 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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A.2)5 0OO0O0OO0O0ODOODOOOOOOOOOO

package OpenJIT;
class Test extends ParseBytecode {
void convertRTL() {}
void optimizeRTL() {}
void genNativeCode() {}
void regAlloc() {}
public boolean compile() {
if (methodName () .compareTo("test") != 0) return false;
bcinfo = new BCinfo [bytecode.length];
parseBytecode () ;
System.out.println('"Method:" + this);
for (int 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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A.2.6 ODO0OO0ODODOOOOOODOOO

class test {
public static void main(String argv[]) { test(1); }
static int m(int a, int b, int c¢, int d) { return a+b+c+d; }
static int test(int x) {
return m(1, 2, 3, (x> 4) ? 5 : 6);
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