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gooobbboooooobbobooodod
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(00O0DD0O0O0O0O0)

good

googooo

gogno

good

ERN

gbobooogood

ERN

0000000000
0Doo(2)

float 000000000 O0OOOOOODODO
gobobooboobooobobooan
goon

0000000000
0Doo(2)

double 00 ODO0O0O00ODOOOOOOOOO
gooobboooooobboobooodgn
googao

65




goooodooooobooooooooogo
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()
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4.2.4 OpenJIT Peephole 00000

gooodoogn

0 O Peephole 0 O O

oooo 00
0000000000(1) |o |o |000(00)000000D00O00OOOO00OO
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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
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o |o |UbO0OU0ObOOO0OOLOUObDOLObOObOUOODbLUO
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Constant FoldingD 00 |o |o |000000000000000000000
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Constant FoldingO 00 |o |o |-1(all )0 0000000000000000
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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
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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
00

00O00: OpenJITOODOOD0OODO (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

. 0000 CLASSPATHO JAVA_.COMPILEROOOOCOO

—_

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
OpenJITODDODODOOOOOOOODOOODOODOOOOOO

(gdb) run Test

Starting program: /usr/local/jdkl.1.7A/bin/sparc/green_threads/java Test
Cannot insert breakpoint 1:

Temporarily disabling shared library breakpoints:

1

Breakpoint 1, java_lang_Compiler_start (linkVector=0xef73f4b8) at api.c:380
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(7)0000
00

00O00: OpenJITOODOOD0OOD (2)

()000000O000
OpenJITOODODOODOOOOO OpenJITODOOOOODOODOOO0ODN
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 CLASSPATHO OO OO JAVA.COMPILERO OO OO0
2. 0000 (gdb)000000

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

(6)0000
OpenJITOODDOOOOOOODODOOOOOOOOOOO0O

(gdb) break api.c:380
No symbol table is loaded. Use the "file" command.

(gdb)

7




O000: OpenJITOOODODOOOODOOODODODOOO (Hoooo
0d oo

()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
00000000000000

discompile: ok
annotation: ok
optimize: ok

OpenJIT ready!
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(7)0000
00

O000: OpenJITINITAPIODOODOODOO

()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 OO0 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

(gdb) run Test

Starting program: /usr/local/jdkl.1.7A/bin/sparc/green_threads/java
Test

Cannot insert breakpoint 1:

Temporarily disabling shared library breakpoints:

1

Breakpoint 1, java_lang_Compiler_start (linkVector=0xef73f4b8) at
api.c:375

(gdb) print (char*)*linkVector[12]

$1 = 0xef209450 "OpenJIT"
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(7)0000
00

O000: OpenJITOODOOOOOODO (1)

()000000O000
OpenJITOOOOOODOOJDKOOOOOOOODOOOO OpenJITOODO D
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
Test 00000 OpenJITO OO DOO0OO0O0O

* OpenJIT ready!
Hello, World!
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(7)0000
00

O000: OpenJITOODOOOOOODO (2)

()000000O000
OpenJITOOOOOODOOJDKOOOOOOOODOOOO OpenJITOODO D
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
Test 00000 OpenJITOOODOO0O0D0O0ODO

Hello, World!
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(7)0000
00

O000: OpenJITOODODOODODODOOOODO

()000000O000
OpenJITOODODOOOOOOOOOOOODOOOOOOOOOODOOOO

(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 OpenJITOOOODODOODODOOO
0000000000000

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000
1. Test.java0 0 0 00000 (javac Test.java)l

2. 0000 JAVACOMPILEROOODOOO

3. Test 00D OOOOO (java Test)O

(6)0000
Test 00000 OpenJITO OO DOO0OO0O0O

* OpenJIT ready!
discompile: ok
annotation: ok
optimize: ok
parseBytecode: ok
convertRTL: ok
genNativeCode: ok

Hello, World!
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5.1.2 OpenJITOODODOODOOODOODOODOOOO
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(7)0000
00

gobod:-gboooboobooboann

()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

public synchronized
class Exam extends java.lang.0Object {
public void <init>(java.util.Enumeration) {
PC_0:
aload_0
invokespecial #9
getstatic #12
aload_1
ifnull PC_16
PC_11:
ldc #3
goto PC_18
PC_16:
ldc #2
PC_18:
invokevirtual #14
aload_1
ifnonnull PC_38
PC_25:
return
PC_26:
getstatic #12
aload_1
invokeinterface #11, 1, 0
invokevirtual #13
PC_38:
aload_1
invokeinterface #10, 1, 0
ifne PC_26
PC_47:
getstatic #12
ldc #1
invokevirtual #14

return
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(7)0000
00

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

public synchronized
class Exam extends java.lang.Object {
public void <init>(java.util.Enumeration) {

BasicBlock (pc_0 -> pc_8 ‘main context’) {
} references: pc_11, pc_16
BasicBlock (pc_11 -> pc_13 ‘main context’) {
} references: pc_18
BasicBlock (pc_18 -> pc_22 ‘main context’) {
} references: pc_25, pc_38
BasicBlock (pc_25 -> pc_25 ‘main context’) {
} references: none
BasicBlock (pc_38 -> pc_44 ‘main context’) {
} references: pc_47, pc_26
BasicBlock (pc_47 -> pc_55 ‘main context’) {
} references: none
BasicBlock (pc_26 -> pc_35 ‘main context’) {
} references: pc_38
BasicBlock (pc_16 -> pc_16 ‘main context’) {

} references: pc_18
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(7)0000
00

0000:0000000000000000 (2)

()000000O000
000000000000 000000000000000000000000
0oon

(2)00000000
Exam000000000000000000000

import java.util.Enumeration;

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

if (enum == null)
return;

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

¥

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

(3) 0000000000

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

public synchronized
class Exam extends java.lang.0Object {
public void <init>(java.util.Enumeration) {
BBABasicBlock (pc_0 ‘main context’) {
SymbolicValue [ Expression { super.<init>() } ]
SymbolicValue [ Expression { java.lang.System.out }, value-needed ]
SymbolicValue [ conditional_branch: (1lvl == null) ]
} references: pc_11, pc_16
BBABasicBlock (pc_11 ‘main context’) {
SymbolicValue [ Expression { "items of Enumeration" }, value-needed ]
} references: pc_18
BBABasicBlock (pc_18 ‘main context’) {
SymbolicValue [ value = NULL, type = O, completed = false, duplicated = false, width = 0,
, inner[0] = NULL, inner[1] = NULL, VMInstruction { opcode = invokevirtual, index = 14, value = O,
misc = 0, switchTable -- ommited ]
SymbolicValue [ conditional_branch: (lvl != null) ]
} references: pc_25, pc_38
BBABasicBlock (pc_25 ‘main context’) {
SymbolicValue [ Statement { return; 1} ]
} references: none
BBABasicBlock (pc_38 ‘main context’) {
SymbolicValue [ conditional_branch: (1lvl.hasMoreElements() != 0) ]
} references: pc_47, pc_26
BBABasicBlock (pc_47 ‘main context’) {
SymbolicValue [ Expression { java.lang.System.out.println("end of Enumeration") } ]
SymbolicValue [ Statement { return; } ]
} references: none
BBABasicBlock (pc_26 ‘main context’) {
SymbolicValue [ Expression { java.lang.System.out.println(lvi.nextElement()) } ]
} references: pc_38
BBABasicBlock (pc_16 ‘main context’) {
SymbolicValue [ Expression { "enum is null" }, value-needed ]

} references: pc_18
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(7)0000
00

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

public synchronized
class Exam extends java.lang.0Object {
public void <init>(java.util.Enumeration) {
DTNode (pc_0 ‘main context’) {
SymbolicValue [ Expression { super.<init>() } ]
SymbolicValue [ Expression { java.lang.System.out.println
(((lvi !'= null) ? "items of Enumeration" : "enum is null")) } ]
SymbolicValue [ conditional_branch: (lvl != null) ]
} references: pc_25, pc_38
DTNode (pc_25 ‘main context’) {
SymbolicValue [ Statement { return; } ]
} references: none
DTNode (pc_38 ‘main context’) {
SymbolicValue [ conditional_branch: (lvl.hasMoreElements()
1=0) 1]
} references: pc_47, pc_26
DTNode (pc_47 ‘main context’) {
SymbolicValue [ Expression { java.lang.System.out.println
("end of Enumeration") } ]
SymbolicValue [ Statement { return; 1} ]
} references: none
DTNode (pc_26 ‘main context’) {
SymbolicValue [ Expression { java.lang.System.out.println
(1lvl.nextElement()) } ]

} references: pc_38
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(7)0000

00O00: ASTOO0O0O000 (1)
00

()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

public synchronized
class Exam extends java.lang.Object {
public void <init>(java.util.Enumeration) {
DTNode (pc_0 ‘main context’)
|
+-DTNode (pc_25 ‘main context’)
|
+-DTNode (pc_38 ‘main context’)
|
+-DTNode (pc_26 ‘main context’)
|

+-DTNode (pc_47 ‘main context’)
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(7)0000
00

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

public synchronized
class Exam extends java.lang.Object {
public void <init>(java.util.Enumeration) {
DTNode (pc_O ‘main context’)*if((lvl != null))*{ fN = DTNode
(pc_25 ‘main context’), tN = *nonex*, next = DTNode (pc_38 ‘main conte
xt’)*while ((1lvl.hasMoreElements () != 0))*{ body = DTNode (pc_26 ‘main
context’) next = DTNode (pc_47 ‘main context’) } }
|
+-DTNode (pc_25 ‘main context’)
|
+-DTNode (pc_38 ‘main context’)*while((lvl.hasMoreElements ()
= 0))*{ body = DTNode (pc_26 ‘main context’) next = DTNode (pc_47
‘main context’) }
|
+-DTNode (pc_26 ‘main context’)

|
+-DTNode (pc_47 ‘main context’)
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O000: OpenJITOODOOODOOODOOODODODOOO (Hoooo
oon oo

()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

public synchronized
class Exam extends java.lang.Object {

public void <init>(java.util.Enumeration) {

(method super <init>);
(method (((java#0.lang).System).out) println (?7: (!= 1lv1i#0 null)
"items of Enumeration" "enum is null"));
if (== 1vi#0 null) return;
{
while (!= (method lvi#0 hasMoreElements) 0) (method (((java#0

.lang) .System) .out) println (method 1v1i#0 nextElement));

{
(method (((java#0.lang).System).out) println "end of Enum
eration");
return;
}
}
} }
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5.1.3 OpenJITOODODODODOOODOODODOOODOODO

103



(7)0000
00

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
00000000000000

Annotation{ node = null, name = Al, metaobject = null }
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(7)0000
00

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
00000000000000

Annotation{ node = null, name = A2, metaobject = null }
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(7)0000
00

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
00000000000

registerAnnotation: success
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(7)0000
00

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
00000000000

registerAnnotation: fail
OpenJIT.frontend.discompiler.DiscompilerError: metaclass cannot
find.

at OpenJIT.frontend.discompiler.AnnotationAnalyzer$l.re
solve(AnnotationAnalyzer. java:16)

at OpenJIT.frontend.util.LookupHashtable.lookup(LookupH
ashtable. java:24)

at OpenJIT.frontend.discompiler.AnnotationAnalyzer.regi
sterAnnotation(AnnotationAnalyzer. java:48)

at TestAnnotationRegister.main(TestAnnotationRegister.j

ava:16)
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(7)0000
00

gobod:-gboobgobooooon

()000000O000
Al000D0O00D00O0O00O00O00000O00O00000000000000

(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
000000000000

Annotation{ node = null, name = Al, metaobject

= metaclass Al }
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O000: OpenJIT OOOOOOOOOOOOOOOOO (Hoooo
googno oo

()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
000000000000

after analysis: Annotation{ node = null, name = Al, metaobject = null }
registerAnnotation: success

after metaobject added: Annotation{ node = null, name = Al, metaobject =

metaclass Al }

Al: OpenJIT ready!
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5.1.4 OpenJITOOOOO
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(7)0000
00

gobod:-gbooogoooon

()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
00000000000000

optimize: ok
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(7)0000
00

gobod:-gboooboobooboann

()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
00000000000000

generateBytecode: ok
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(7)0000
00

O000: OpenJITOOODOOOOODO

()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
00000000000000

optimize: ok

generateBytecode: ok
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5.1.5 OpenJITOODOOOODOODOO
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(7)0000
00

O000: ASTOOOOOOOO

()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.*;

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} }

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000

1. OpenJIT/frontend/flowgraph/Test.java 0 0000 0 0 OO

2. java OpenJIT .frontend.flowgraph.Test 0 0 0 O OO

(6)0000
00000000000000

FlowGraph input: 0K
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(7)0000
00

00O00: ASTOOO0OO0O0O0O0 (2)

()000000O000
0000000000000000000000

(2)00000000
ooooo

(3)0000000000

ool gobodouoboboooobbooobboboooobbuoobboooo
gooobooooboobod

0000 OpenJIT.frontend.flowgraph.FlowGraphO OO OO0 Test0 O OO0 O
gooooooooboooood

(40000
Test00000000000000000000

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}

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000
1. OpenJIT/frontend/flowgraph/Test.java 0 0000 0 0 OO

2. java OpenJIT .frontend.flowgraph.Test 0 0 0 O OO

(6)0000
00000000000000

DataFlowGraph called: 0K
ControlDependencyGraph called: OK
ClassHierarchyGraph called: 0K
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(7)0000
00

O0000:000000000000000O0O (1)

()000000O000
00000000000000000000000000

(2)00000000
Test 0 0000000000000 O0ODOOOOO

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

(3)0000000000

gobod oboboobooboobooboobboobooboboobobooo

0000 DataFlowGraphO OO ODODOOO0OOODOOODOOOOOODOO Open-
JITOOODODOODOODDDODOOOODODODDODODOOOO0OO TestDOODDODODO
guoboogboobooobobn

(40000
0000000000000 000000 DataFlowGraphO 000000 Open-
JITOODO0OO0O0O00O0

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000

1. TestjavaO OO OO OOOO

2. javaTest DO O OO0

(6)0000
00000000000000

DataFlowGraph.constructGraph() called: OK
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(7)0000
00

O000:0000000000000000 (2)

()000000O000
00000000000000000000

(2)00000000
Test 0 0000000000000 O0ODOOOOO

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

(3)0000000000

gobd bbobouooobobobobooboobobobuoboboobonboag
goooboboooobon

0000 DataFlowGraphO O OO OD0DO0O0O0D0O0OD0OODOOODOOODOO Open-
JITOOODODOODOODDDODOOOODODODDODODOOOO0OO TestDOODDODODO
googboooooooooonoon

(40000
0000000000000000000 DataFlowGraphO 000000 Open-
JITOO0D00000000

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000

1. TestjavaO OO OO OOOO

2. javaTest DO O OO0

(6)0000
00000000000000

DataFlowGraph.constructGraph() done: OK
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(7)0000
00

0000:000000000000000000 (1)

()000000O000
0000000000000000000000000000

(2)00000000
Test 0 0000000000000 O0ODOOOOO

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

(3)0000000000

gobd bobooobooboboboooobboboooboboboonbog
HEN

0000 ControlDependencyGraph O 000000000000 OODODOOOO
OO0 OpenJITOOODDOODDODOODODOOODODDODODOOOOODOO TestO
gooboooooooobooboooooo

(4)oooo
0000000000000 000000 ControlDependencyGraph O 0 0O 0O O
OO0 OpenJITOODOODOOOOODO

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000

1. TestjavaO OO OO OOOO

2. javaTest DO O OO0

(6)0000
00000000000000

ControlDependencyGraph.constructGraph() called: OK
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(7)0000
00

0000:000000000000000000 (2)

()000000O000
0000000000000000000000

(2)00000000
Test 0 0000000000000 O0ODOOOOO

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

(3)0000000000

guobd bobooboobooobobuobobobbobuoboboboooboag
gooobobooboobooooboo

0000 ControlDependencyGraph O 000000000000 OODODOOOO
OO0 OpenJITOOODDOODDODOODODOOODODDODODOOOOODOO TestO
gooboooooooobooboooooo

(4)oooo
0000000000000 000000 ControlDependencyGraph O 0 0O 0O O
OO0 OpenJITOODOODOOOOODO

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000

1. TestjavaO OO OO OOOO

2. javaTest DO O OO0

(6)0000
00000000000000

ControlDepenecyGraph.constructGraph() done: 0K
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(7)0000
00

0000: 000000000000 (1)

()000000O000
0000000000000000000000

(2)00000000
Test 0 0000000000000 O0ODOOOOO

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

(3)0000000000

o0 bobdoooobooboooobbobooboobobooooD

0000 ClassHierarchyGraph O OO0 00O O0O0OOOOOOODOODOOOOOO
OpenJITODODOODODOODODODODOODODOOODOODO TestO OODO
gboodgboobouobobnbogo

(40000
0000000000000000000 ClassHierarchyGraph 00000 OO
OpenJITODODOOODOOOOO

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000

1. TestjavaO OO OO OOOO

2. javaTest DO O OO0

(6)0000
00000000000000

ClassHierarchyGraph.constructGraph() called: OK
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(7)0000
00

0000: 000000000000 (2)

()000000O000
0000000000000000

(2)00000000
Test 0 0000000000000 O0ODOOOOO

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

(3)0000000000

guobd bobdoooobobobobooboobuobobooboboooda
goooboooo

0000 ClassHierarchyGraph 0 000000000 O0ODODODODOODOOOOOO
OpenJITOOODODOOODODOODODOODDOOODOODOO TestOO OO
00000000000 DO00Oo0Ooo

4)oooag
0000000000000 000000 ClassHierarchyGraph O O 00 00 O
OpenJITOOODOOOOOODO

(00DOD0OD0)

138




(00O0D0DO0O0OO0)

(5)0000

1. TestjavaO OO OO OOOO

2. javaTest DO O OO0

(6)0000
00000000000000

ClassHierarchyGraph.constructGraph() done: OK
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(7)0000
00

O000: OpenJITOODODDODOOODOOOODODO

()000000O000
OpenJITODDOODOOODOOOODOOOOO

(2)00000000
Test 0 0000000000000 O00D0O0O0OO

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

(3) 0000000000

gobod bobobouooboobobooooboobooobuoobobonboag
gobobodoooboobooobooboboboobooboobobooa

0000 DataFlowGraph O O OO ControlDependencyGraph O O O O ClassHier-
archyGraph OO 0O D000 O00000000O0DODOOOOO OpenJITO O
000000000000 000000o0DDoD TestOOOOOOoOOoQOoad
goooooooood

(40000

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

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000

1. TestjavaO OO OO OOOO

2. javaTest DO O OO0

(6)0000
00000000000000

DataFlowGraph.constructGraph() called: OK
DataFlowGraph.constructGraph() done: OK
ControlDepenecyGraph.constructGraph() called: OK
ControlDepenecyGraph.constructGraph() done: OK
ClassHierarchyGraph.constructGraph() called: 0K
ClassHierarchyGraph.constructGraph() done: OK
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5.1.6 OpenJITOODOOOODOODOO
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(7)0000
00

gobod:gdoboogbooboooboood

()000000O000
0000000000000000000

(2)00000000
Test 0 0000000000000 O0ODOOOOO

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

(3)0000000000

guobd bobobobooooboboboboboobuobobobooboba
gooooooobobooobooooboon

0000 DFFunctionRegister 0 0 0000000000 O0DO0OODOODODOODO
OpenJITODODOODODOODODODODOODODOOODOODO TestO OODO
goobobooobooboooonon

(40000
0000000000000000000 DFFunctionRegister 01000000
OpenJITOODODOOOOOO

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(50000
1. TestjavaO OO OO OOOO

2. javaTest DO O OO0

(6)0000
00000000000000

ReachingAnalyzer registered.

LivenessAnalyzer registered.

AvailableAnalyzer registered.
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(7)0000
00

0000: 0000000000000 (1)

()000000O000
00000000000000000000000

(2)00000000
Test 0 0000000000000 O0ODOOOOO

public class Test{
public Test(){
int a = 1;
int b = 0;

int ¢

I
w

a b+ 1;
b=c+ a;

a=>b+ c;

(3) 0000000000

gobd bobobooobobobooouoobobboobobobooboa
goooooboonon

gobod obhooodoooboooobbbuoooobobboooobboa
OpenJITODODOODODOODODODODOODODOOODOODO TestO OODO
goobobooobooboooonon

(40000
00000000000 000000000000000000000000
OpenJITODODOOODOOOOO

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000

1. TestjavaO OO OO OOOO

2. javaTest DO O OO0

(6)0000
00 B.1.1.1000

146




(7)0000
00

O0000: 0000000000000 (2)

()000000O000
0000000000000000

(2)00000000
Test 0 0000000000000 O0ODOOOOO

public class Test{
public Test(){
int a = 1;
int b = 0;

int ¢

I
w

a b+ 1;
b=c+ a;

a=>b+ c;

(3) 0000000000

gobd bobdoobooboboooboobobooa

0000 ReachingAnaluyzer 0 0 0000000000000 OODOODOOO
OpenJITODOOOOODOODOOODODOODODOOODOODOO Testo O OO
ggbobooboobooobooboo

(40000
00000D00000000O0000O00 ReachingAnalyzer 00000 0O
OpenJITODDOOOODOOO

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000

1. TestjavaO OO OO OOOO

2. javaTest DO O OO0

(6)0000
00 B.1.1.2000
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(7)0000
00

0000: 0000000000000 (3)

()000000O000
000000000000000000

(2)00000000
Test 0 0000000000000 O0ODOOOOO

public class Test{
public Test(){
int a = 1;
int b = 0;

int ¢

I
w

a b+ 1;
b=c+ a;

a=>b+ c;

(3) 0000000000

o0 bobooboooboboboboobouobobooa

0000 AvailableAnaluyzer 00 0000000000000 O0OO0OOOOOO
OpenJITODOOOOODOODOOODODOODODOOODOODOO Testo O OO
ggbobooboobooobooboo

(40000
00000D00000000000000 AvailableAnalyzer D 00 0 0 O O
OpenJITODDOOOODOOO

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000

1. TestjavaO OO OO OOOO

2. javaTest DO O OO0

(6)0000
00 B.1.1.3000
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(7)0000
00

0000: 0000000000000 (4)

()000000O000
000000000000000000

(2)00000000
Test 0 0000000000000 O0ODOOOOO

public class Test{
public Test(){
int a = 1;
int b = 0;

int ¢

I
w

a b+ 1;
b=c+ a;

a=>b+ c;

(3) 0000000000

gobd bobdoobooboboooboobobooa

0000 LivenessAnaluyzer 0 0 0 00000000 O0ODODODOOOOOO
OpenJITODOOOOODOODOOODODOODODOOODOODOO Testo O OO
ggbobooboobooobooboo

(40000
000000000000000O0000 LivenessAnalyzer 0 0000 0 O
OpenJITODDOOOODOOO

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000

1. TestjavaO OO OO OOOO

2. javaTest DO O OO0

(6)0000
00 B.1.1.4000
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(7)0000
00

gobod:-gbooogoooon

()000000O000
00000000000000

(2)00000000
Test 0 0000000000000 O0ODOOOOO

public class Test{
public Test(){
int a = 1;
int b = 0;

int ¢

I
w

a b+ 1;
b=c+ a;

a=>b+ c;

(3) 0000000000

gobd bobdoobooboboooboobobooa

0000 FixedPointDetector 0 0D 000000 0O0ODOOOODODODODO
OpenJITODOOOOODOODOOODODOODODOOODOODOO Testo O OO
ggbobooboobooobooboo

(40000
000D00D000000000D00000 FixedPointDetector 0 000 00 O
OpenJITODDOOOODOOO

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000

1. TestjavaO OO OO OOOO

2. javaTest DO O OO0

(6)0000
00000000000000

FixedPoint detected: OK.
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(7)0000
00

gobod:-gboobgobooooon

()000000O000
0000000000000000

(2)00000000
Test 0 0000000000000 O0ODOOOOO

public class Test{
public Test(){
int a = 1;
int b = 0;

int ¢

I
w

a b+ 1;
b=c+ a;

a=>b+ c;

(3) 0000000000

gobd bobdoobooboboooboobobooa

0000 ClassHierarchyAnaluyzer 0 00 000000000000 O000OO0OO
O OpenJITOOOODDODDDODOOOOOOODOOOOOOOODO TestOO
goooooooouobooooooooo

(40000
0000000000000 000D0000O ClassHierarchyAnalyzer 0 00 0O 0O 0O
OOpenJITOODODODODOODO

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000

1. TestjavaO OO OO OOOO

2. javaTest DO O OO0

(6)0000
00000000000000

ClassHierarchyAnalysis done.
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(7)0000

O000: OpenJITOODODDODOOODOOOODODO
o

()000000O000
OpenJITODDOODOOODOOOODOOOOO

(2)00000000
Test 0 0000000000000 O00D0O0O0OO

public class Test{
public Test(){

int a 1;

I
= w O

int b

3

int ¢

a b +
b=c+ a;

a=b+c; }}

(3) 0000000000

oo gboogbooboobooboobbbonoboouobouoboboo
god

D000 OpenJITOODOODOOOODOOOOODODODODOOODODODOO
O000D0 OpenJITOODODODODODODODODOOOOOOOOOOOOOOO
Test 000 O000000D0DDDDDODDODODOOO

(40000

O000000000000000000 FlowGraphAnalysisO O O O DFFunc-
tionRegister 0 0 O O ReachingAnalyzer 0 O 0O 0O AvailableAnalyzer 0 O O O Live-
nessAnalyzer 0 0 O O FixedPointDetector O 00 O O ClassHierarchyAnalysis O O O
0000 OpenJITOODDODODDDODODOO

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000

1. TestjavaO OO OO OOOO

2. javaTest DO O OO0

(6)0000
00 B.1.1.5000
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5.1.7 OpenJITOOOOOOOOO
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(7)0000
00

O000: ASTODOOO0OODOOOOOO

()000000O000
ASTOOOOODOODOOODO0OO00O0

(2)00000000
00003000 ASTODODOO7000ASTOODOOOOOOOOOOO

(3)0000000000

O000 ASTODODODOOOODOOO0OOO0ODASTODOOOOODODDODOOOOO

0000 ASTODODODDODOODOOODOODOOOOO0OOO0OOODOODOOO0OODO0OO00O0OO0
gooobooobobouoboobooo

(40000
0000000000000000000 A1.41000

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000

1. 000000000000 (java Test)O

(6)0000
00000000000

3 ->7
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(7)0000
00

O000: ASTOOOOOOOOOOOO (1)

()000000O000
00000000000000000000000000000000

(2)00000000
00003000 ASTOOOOO 7000 ASTOOOOOOOOODOOOO
0000000000 3000ASTOOOOO0OO

(3) 0000000000

O000 DODODOOASTOODOOOO

D000 DO0OOO0ASTOOOODOODOODOODOODOOOOOOOOO
goodad

(40000
0000000000000000000 A142000

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000

1. 000000000000 (java Test)O

(6)0000
00000000000

3 matches with 3
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(7)0000
00

O000: ASTOOOOOOOOOOOO (2)

()000000O000
000000000000000000000000000000000

(2)00000000
00003000 ASTOOOOO 7000 ASTOOOOOOOOODOOOO
0000000000 7000ASTOOOOO0OO

(3) 0000000000

O000 nulOOOODOO

ODO000 DOO0OO00ASTOOOODOODOODOODOOOOOOOOOOO
goodad

(40000
0000000000000000000 A143000

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000

1. 000000000000 (java Test)O

(6)0000
00000000000

3 doesn’t match with any rules.
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(7)0000
00

00O00: ASTOO0O0O000 (1)

()000000O000
000000000000D0000ASTOO0OOO0O0O0O00O0000

(2)00000000
00003000 ASTOOOOO 7000 ASTOOOOOOOOODOOOO
0000000000 3000ASTOOOO0OO

(3) 0000000000

O000 DO0OOO0OO0ASTOOOOOO

O000 DO0OO0OOASTOODOODOODODODOOODOOOOOOOOOOOOO
goodad

(40000
0000000000000000000 A144000

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000

1. 000000000000 (java Test)O

(6)0000
00000000000

3 is transformed to 7
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(7)0000
00

00O00: ASTOO0O0O000 (2)

()000000O000
0000000000000000000ASTOOOO0O00O0O00000O000O

(2)00000000
00003000 ASTOOOOO 7000 ASTOOOOOOOOODOOOO
0000000000 7000ASTOOOO0OO

(3) 0000000000

O000 D0000D00O0OASTOOODOOOO

O000 DO0OO0OOASTOODOODOODODODOOODOOOOOOOOOOOOO
goodad

(40000
0000000000000000000 A145000

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000

1. 000000000000 (java Test)O

(6)0000
00000000000

7 is transformed to 7
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(7)0000
00

O000: OpenJITOODODODODOODODOOODO

()000000O000
OpenJITODOODOOOOOOOODOOOOO

(2)00000000
000000000000 3000ASTOOOODO 7000 ASTOOOODO
000000000000 3000ASTOOOOOOOOOOO

(3)0000000000

oo obogbooobuooboon

gobd bobdooooboboboboobobooboboboobooooa
0ooobooboood

(40000
0000000000000000000 A.1.46000

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000

1. 000000000000 (java Test)O

(6)0000
00000000000

registering: 3 -> 7
registered rule: 3 > 7
3 matches with 3

3 is transformed to 7
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5.2 OpenJIT O0ODOODOOODOODO

5.2.1 OpenJIT 00OO000O0ODOOODOODO
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(7)0000
00

good:odoobooooboood

()000000O000
0000000000000 0000000000000000000000
00

(2)00000000
ooooo

(3) 0000000000

gbod gboouoobobouoboboobobobobbooboobooobo

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

(40000
nativeTest 10 000 0000000000000000

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

args_size = argv.length;

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000
00000000000000

1. 0000 CLASSPATH, JAVA.COMPILERO OO0 OO
2. 0000 (gdb)000000

3. 0000 api.c O OpenJIT compile O O O do_execute_java_method _vararg [
doooodoooooooooooooooon

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

5. mb->CompiledCode U O mb->CompiledCodeInfo 00D OO UOOOOODOOO
00

(6)0000
0000000000000000

Dump of assembler code from 0x45928 to 0x45948:

0x45928: save Y%sp, -120, %sp

0x4592c: st %g3, [ %sp + 0x40 ]

0x45930: 1d [ %i0 + 4 1, %10

0x45934: srl %10, 5, %10

0x45938: sethi %hi(0x93000), %gl

0x4593c: st %10, [ %gl + 0x584 ] I 0x93584
0x45940: ret

0x45944: restore

End of assembler dump.
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(7)0000
00

0000:0000000000000000 (1)

()000000O000
OpenJITODODOODDODOOOO0O OpenJITOODOOOOODOO0O0ODN
0000000000

(2)00000000
ooooo

(3) 0000000000

D000 OpenJITOODDDOOOODODOODODOO Open JITODODODOODODOODOO
gooobobooboooan

D000 OpendIT.Compile 0000000 Test OO O OO OpenJITODODODOO
OO0D0DO0OO0O0O0O0ODO0O0OO0U00O0OObO0ODoDDODDbDbOO0OObDjavaddOO
gooobooooobon

(40000
Test 0 0000000000000 O0ODOOOOO

package OpenJIT;
class Test extends Compile {
void parseBytecode() {
System.out.println("parseBytecode ok");
System.exit (0) ;
}
void convertRTL() { }
void optimizeRTL() { }
void reghlloc() { %}
void genNativeCode() { }

(00DO0D0OD0)
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(00O0D0DO0O0OO0)

(5)0000
00000000000000

1. OpenJIT/Test.java0 D 0 00 OO0 OO
2. 0000 CLASSPATH, JAVA_.COMPILERO OO ODOO
3. 0000 OpenJIT_ COMPILER O OpenJIT/Test 0 0 0 0 0O O

4. java -Dcompile.enable=0penJIT/Compile.compile empty 0 O 00O OO

(6)0000
0000000000000

parseBytecode ok
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(7)0000
00

0000:0000000000000000 (2)

()000000O000
OpenJITOODDDOOD0OD0O00OO00 OpenJITRILOODODODOOODOO0OD
0000000

(2)00000000
ooooo

(3) 0000000000

D000 Open JITOODOODODDOODOOOOO OpenJITRTLOOOODODOO
gooogodooooban

D000 OpendIT.Compile 0000000 Test OO O OO OpenJITODODODOO
OO0D0DO0OO0O0O0O0ODO0O0OO0U00O0OObO0ODoDDODDbDbOO0OObDjavaddOO
gooobooooobon

(40000
Test 0 0000000000000 O0ODOOOOO

package OpenJIT;
class Test extends Compile {
void parseBytecode() { }
void convertRTL() {
System.out.println("convertRTL ok");
System.exit (0);
}
void optimizeRTL() { }
void reghlloc() { %}
void genNativeCode() { }

(00DO0D0OD0)
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(00O0D0DO0O0OO0)

(5)0000
00000000000000

1. OpenJIT/Test.java0 D 0 00 OO0 OO
2. 0000 CLASSPATH, JAVA_.COMPILERO OO ODOO
3. 0000 OpenJIT_ COMPILER O OpenJIT/Test 0 0 0 0 0O O

4. java -Dcompile.enable=0penJIT/Compile.compile empty 0 O 00O OO

(6)0000
0000000000000

convertRTL ok
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(7)0000
00

0000:0000000000000000 (3)

()0Do0O00000o00
OpenJITODDOOODODODDODOODO OpendIT Peephole 0 00 RTLO OO
goooooobooooooo

(2)00000000
ooooo

(3) 0000000000

0000 OpenJITOOOODODOODOOODODODO OpendIT Peephole 0 0O 0O RTL
dooobooooooobooobooon

D000 OpendIT.Compile 0000000 Test OO O OO OpenJITOODODOO
OO0D0DO0OO0O0O0O0ODO0O0OO0U00O0OObO0ODoDDODDbDbOO0OObDjavaddOO
gooobooooobon

(40000
Test 0 0000000000000 O0ODOOOOO

package OpenJIT;
class Test extends Compile {
void parseBytecode() { }
void convertRTL() { }
void optimizeRTL() {
System.out.println("optimizeRTL ok");
System.exit (0) ;
}
void reghlloc() { %}
void genNativeCode() { }

(00DO0D0OD0)
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(00O0D0DO0O0OO0)

(5)0000
00000000000000

1. OpenJIT/Test.java0 D 0 00 OO0 OO
2. 0000 CLASSPATH, JAVA_.COMPILERO OO ODOO
3. 0000 OpenJIT_ COMPILER O OpenJIT/Test 0 0 0 0 0O O

4. java -Dcompile.enable=0penJIT/Compile.compile empty 0 O 00O OO

(6)0000
0000000000000

optimizeRTL ok
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(7)0000
00

0000:0000000000 (1)

()000000O000
00000000 JDKOOODODO (00000000D00000000)0 Java
0000000000000 00000000

(2)00000000
0000000000000000000 (-Deompile) 000000000

e -Dcompile.enable=OpenJIT /Compile.compile

e -Dcompile.enable=java/lang/Thread

(3)0000000000

0000 D0D00000O0JDKOOOOODO (D0DD00OO0OO0O0oDoooooon)
OJava0ODODODOODODODODODODODODDODODODDODDOOO

OD0000 OpenJIT.Compile 0000000 Test OO O OO OpenJITODODOOO
000000000 0DO0O0000DOoD0O000DDOD0O0OD javaDOoQQd
goooooooooon

(40000
Test 000000000 A21000000000000

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000
00000000000000

1. OpenJIT/Test.java0 D 0 00 OO0 OO
2. 0000 CLASSPATH, JAVA_.COMPILERO OO ODOO
3. 0000 OpenJIT_ COMPILER O OpenJIT/Test 0 0 0 0 0O O

4. java <00 000> empty0 00000

(6)0000
0000000000000

e java -Dcompile.enable=0penJIT/Compile.compile
OpenJIT.Compile.compile()Z
e -Dcompile.enable=java/lang/Thread

java.lang.ThreadGroup.<init>(Ljava/lang/String;)V
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(7)0000
00

0000:0000000000 (2)

()000000O000
00000000 JDKOOOODO(DOO00D00)0Java0 000000000
000000000000

(2)00000000
ooooo

(3) 0000000000

0000 DOO0O0O0O0OO0OO0JDKOOOOO (DoOoooO)Od OpenJIT .Compile
Uo0oobogbobodbaccessU0DOO0DO0nooonoonooooonoon
HEN

D000 OpenJIT.Compile 0000000 Test OO O OO OpenJITODODODOO
O0000javad0 000000 OOO0OOODODOODO

(40000
Test 000000000000000000000O

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 + " access:" + access);
}
return false;

}

(00DO0D0OD0)
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(00O0D0DO0O0OO0)

(5)0000
00000000000000

1. OpenJIT/Test.java0 D 0 00 OO0 OO
2. 0000 CLASSPATH, JAVA_.COMPILERO OO ODOO
3. 0000 OpenJIT_ COMPILER O OpenJIT/Test 0 0 0 0 0O O

4. javaD0D0DOOO

(6)0000
00000000000000

java.lang.ThreadGroup.<init>(Ljava/lang/String;)V access:1
java.lang.Thread.getThreadGroup()Ljava/lang/ThreadGroup; access:17
java.lang.ThreadGroup.<init>(Ljava/lang/ThreadGroup;Ljava/lang/String;)V a
ccess:1

java.lang.ThreadGroup.checkAccess()V access:17
java.lang.ThreadGroup.add(Ljava/lang/ThreadGroup;)V access:18
java.lang.Thread.init(Ljava/lang/ThreadGroup;Ljava/lang/Runnable;Ljava/lan
g/String;)V access:2

java.lang.Thread.setPriority(I)V access:17

java.lang.Thread.checkAccess()V access:1

java.lang.ThreadGroup.add(Ljava/lang/Thread;)V access:0
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(7)0000
00

0000:0000000000 (3)

()0DOoOooooooo
00000000 JDKOOOOO (nlocals, maxstack, args size 0 0) O Java O
O0o0DO0oO0ooDoooDOoooooogog

(2)00000000
ooooo

(3) 0000000000

0000 00000000 JDKOODODOO (nlocals, maxstack, args_size 0 0 ) O
JavaDOOO0OOOO0OOO0OOOOO0O0O0OO0OO0OOO

D000 OpendIT.Compile 0000000 Test OO O OO OpenJITODODODOO
O0O0OO0OO0javalO0ODODODODODODODODDDDDO

(40000
Test00000000000000000000O0

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;

(00DO0D0OD0)
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(00O0D0DO0O0OO0)

(5)0000
00000000000000

1. OpenJIT/Test.java0 D 0 00 OO0 OO
2. 0000 CLASSPATH, JAVA_.COMPILERO OO ODOO
3. 0000 OpenJIT_ COMPILER O OpenJIT/Test 0 0 0 0 0O O

4. javaD0D0DOOO

(6)0000
00000000000000

java.lang.ThreadGroup.<init>(Ljava/lang/String;)V

nlocals: 2 maxstack: 3 args_size: 2
java.lang.Thread.getThreadGroup()Ljava/lang/ThreadGroup;

nlocals: 1 maxstack: 1 args_size: 1
java.lang.ThreadGroup.<init>(Ljava/lang/ThreadGroup;Ljava/lang/String;)V
nlocals: 3 maxstack: 2 args_size: 3
java.lang.ThreadGroup.checkAccess()V

nlocals: 2 maxstack: 2 args_size: 1
java.lang.ThreadGroup.add(Ljava/lang/ThreadGroup;)V

nlocals: 5 maxstack: 5 args_size: 2
java.lang.Thread.init (Ljava/lang/ThreadGroup;Ljava/lang/Runnable;Ljava/lan
g/String;)V

nlocals: 6 maxstack: 2 args_size: 4
java.lang.Thread.setPriority(I)V

nlocals: 3 maxstack: 4 args_size: 2
java.lang.Thread.checkAccess()V

nlocals: 2 maxstack: 2 args_size: 1
java.lang.ThreadGroup.add(Ljava/lang/Thread;)V

nlocals: 5 maxstack: 5 args_size: 2
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(7)0000
00

0000:000000000000 (1)

()000000O000
JDKOOOODOOOOODOOOOOO0OO0O000 JwaOOOOOOODOO0ODO
oo

(2)00000000
ooooo

(3) 0000000000

O000 JDKOOOODODDODDODDODOOOOoODDODOoOoOoOoOoJavalDOOOOODODO
googooo

0000 OpendIT.Compile 0000000 Test OO DO OO OpenJITOODODODO
O0O0OO0OO0javalO0ODODODODODODODODDDDDO

(40000
Test 000000000 A22000000000000

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000
00000000000000

1. OpenJIT/Test.java0 D 0 00 OO0 OO
2. 0000 CLASSPATH, JAVA_.COMPILERO OO ODOO
3. 0000 OpenJIT_ COMPILER O OpenJIT/Test 0 0 0 0 0O O

4. javaD0D0DOOO

(6)0000
00000000000000

java.lang.ThreadGroup.<init>(Ljava/lang/String;)V size:12
java.lang.Thread.getThreadGroup()Ljava/lang/ThreadGroup; size:5
java.lang.ThreadGroup.<init>(Ljava/lang/ThreadGroup;Ljava/lang/String;)V s
ize:60

java.lang.ThreadGroup.checkAccess()V size:14
java.lang.ThreadGroup.add(Ljava/lang/ThreadGroup;)V size:107
java.lang.Thread.init(Ljava/lang/ThreadGroup;Ljava/lang/Runnable;Ljava/lan
g/String;)V size:89

java.lang.Thread.setPriority(I)V size:57

java.lang.Thread.checkAccess(OV size:14

java.lang.ThreadGroup.add(Ljava/lang/Thread;)V size:107
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(7)0000
00

0000:000000000000 (2)

()000000O000
JDKOOOOODOOOOOOO0O0O00 JavaDODO0OO0OO0O0O0O0O

(2)00000000
ooooo

(3)0000000000

O000 JDKOOOODODDODDODDODOOOOODDOO JavadODDODOOOOOODODO
g

D000 OpenJIT.Compile 0000000 Test OO O OO OpenJITODODOOO
O0000javad 000 O0OO0O0OOOOOODODOOO

(40000
Test 0 0000000000000 O0ODOOOOO

package OpenJIT;
class Test extends Compile {
void parseBytecode() { }
void convertRTL() {3}
void optimizeRTL() {}
void genNativeCode() {3}
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;

}

(00DO0D0OD0)
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(00O0D0DO0O0OO0)

(5)0000
00000000000000

1. OpenJIT/Test.java0 D 0 00 OO0 OO
2. 0000 CLASSPATH, JAVA_.COMPILERO OO ODOO
3. 0000 OpenJIT_ COMPILER O OpenJIT/Test 0 0 0 0 0O O

4. javaD0D0DOOO

(6)0000
00000000000000

java.lang.ThreadGroup.<init>(Ljava/lang/String;)V
2a0b800220b6002¢2b0b700190b1
java.lang.Thread.getThreadGroup()Ljava/lang/ThreadGroup;

2a0b400330b0
java.lang.ThreadGroup.<init>(Ljava/lang/ThreadGroup;Ljava/lang/String;)V
2a0b700162b0c7000b0bb0009590b700150bf2b0b6002022a2c0b500302a2b0b4002£0b5002
£2a2b0b400230b500232a2b0b400460b500462a2b0b500352b2a0b7001c0b1
java.lang.ThreadGroup.checkAccess()V

0d9002b4c2b0c600082b2a0b600210b1
java.lang.ThreadGroup.add(Ljava/lang/ThreadGroup;)V
2a4d2c¢0¢22a0b40025099000b0bb0008590b700140b£2a0b4002d0c7000€22070bd00110b5
002d0a7002£2a0b400312a0b4002d0be0a000232a0b4003105680bd00113a042a0b4002d03
1904032a0b400310b8001£2a19040b5002d2a0b4002d2a0b400312b532a590b4003104600b
500312c0c30b12c0c30bf
java.lang.Thread.init(Ljava/lang/ThreadGroup;Ljava/lang/Runnable;Ljava/lan
g/String;)V
0d9002d3a042b0c7001d0d900313a0519050c6000919050b600324c2b0c7000919040e3003
34c2b0e2002b2a2b0e400332219040e3002f0e4002£2219040e3003e0e4003e2a2d0e2004b
0e4003b2a2c0e400492a2a0e3003e0e200422b220€200270b1
java.lang.Thread.setPriority(I)V
2a0e2002a1b100a0a300081b040a2000b0bb000£590b7001d0bf 1b2a0e300334d2c0e30039
0a4000d2a0b400334d2c0b400393c2a2a1b5a0€4003e0d700430b1
java.lang.Thread.checkAccess()V

0d900314¢2b0¢c600082b2a0b6002c0b1
java.lang.ThreadGroup.add(Ljava/lang/Thread;)V
2a4d2c0¢22a0e30025099000b0bb0008590b700140bf2a0e300410c7000e2a070de000f0e4
00410a7002£2a0e30033220€300410be0a000232a0b4003305680bd000£3a042a0b4004103
1904032a0b400330b8001£2a19040b500412a0e300412a0e300332b532a590e3003304600e
400332c0c30b12c0c30bf
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(7)0000
00

0000:000000000000 (1)

()000000O000
00000000000000000000000000000000000

(2)00000000
ooooo

(3)0000000000

ool oboobouoobooobooboobbonobouoboobooo
gooo

D000 OpenJIT.Compile 0000000 Test OO O OO OpenJITODODODOO
O0000javad 000 O0OO0O0OOOOOODODOOO

(40000
Test 0 0000000000000 O0ODOOOOO

package OpenJIT;
class Test extends Compile {
void parseBytecode() { }
void convertRTL() {3}
void optimizeRTL() {}
void genNativeCode() {3}
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;

(00DO0D0OD0)
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(00O0D0DO0O0OO0)

(5)0000
00000000000000

1. OpenJIT/Test.java0 D 0 00 OO0 OO
2. 0000 CLASSPATH, JAVA_.COMPILERO OO ODOO
3. 0000 OpenJIT_ COMPILER O OpenJIT/Test 0 0 0 0 0O O

4. javaD0D0DOOO

(6)0000
00000000000000

addr:88108 size:1
addr:897e0 size:2
addr:897f0 size:4
addr:89800 size:8
addr:7dfa0 size:16
addr:44090 size:32
addr:88128 size:64
addr:76a30 size:128
addr:84e08 size:256
addr:89bd0 size:512
addr:89dd8 size:1024
addr:8c470 size:2048
addr:8cc78 size:4096
addr:940a0 size:8192
addr:960a8 size:16384
addr:9a0b0 size:32768
addr:a20b8 size:65536
addr:b20c0 size:131072
addr:d20c8 size:262144
addr:1120d0 size:524288
addr:192048 size:1048576
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(7)0000
00

0000:000000000000 (2)

()000000O000
00000000000000000000000000
00000000000 00000006553600032bit000000000

000000000000 00000000000000000000000

(2)00000000
ooooo

(3) 0000000000

ool oogboboooboboboboobouoboboobobon

D000 OpenJIT.Compile 0000000 Test OO O OO OpenJITOODODOO
O0O0OO0OO0javalO0ODODODODODODODODDDDDO

(40000
Test 000000000 A23000000000000

(00DOD0OD0)

193




(00O0D0DO0O0OO0)

(5)0000
00000000000000

—_

. OpenJIT/Testjava0 000000 OO

[\]

. 0000 CLASSPATH, JAVA COMPILEROOOOOO

b

0000 OpenJIT_ COMPILER O OpenJIT/Test 0 0 0000

W

Cjawva0d 00000

(6)0000
00000000000000

Test passed.
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5.2.2 OpenJIT O0000OO0ODOODO
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(7)0000
00

0000:00000000 (1)

()000000O000
00000000000000000000000000000000

(2)00000000
ooooo

(3)0000000000

ool bbb boubuooobboobuooboobboooon
g

D000 OpenJIT.Compile 0000000 Test OO O OO OpenJITODODODOO
O0000javad 000 O0OO0O0OOOOOODODOOO

(40000
Test 000000000 A24000000000000

(00DOD0OD0)

196




(00O0D0DO0O0OO0)

(5)0000
00000000000000

—_

. OpenJIT/Testjava0 000000 OO

[\]

. 0000 CLASSPATH, JAVA COMPILEROOOOOO

b

0000 OpenJIT_ COMPILER O OpenJIT/Test 0 0 0000

W

Cjawva0d 00000

(6)0000
00 B.21000
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(7)0000
00

0000:00000000 (2)

()000000O000
0000000000000000000000000000000

(2)00000000
OpenJITOODODDODOOOODOOOOONOODOOOOOOOOOOODODO
0000000

e test.test (00D U DODOOOOOOODOD)

e test.test2(0 00000000 OOOOOODOD)

(3)0000000000

gobd bobdooooboobobobbobobobooboboobobooo

0000 OpenJIT/ParseBytecode.callmethod 0 (2)D 000000000 0OOO
OD0D0O0000000D0D0 javagODODOO test OODDODOODODO
test.testl 000000000 OpenJIT /ParseBytecode .callmethod O O O
DO000oooobbobobooOoODtesttest20 00 000000O0O0O0OOO
g

(40000
tet 00 00000000000000000O0

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() { }

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000
00000000000000

1. 0000 CLASSPATH, JAVA COMPILERO OO O OO
2. java_g -Dcompile.enable=test.test1:OpenJIT /ParseBytecode.ca lIMethod test [ [
oooo

3. java_g -Dcompile.enable=test.test2:OpenJIT/ParseBytecode.ca 11lMethod test O O

gooo

(6)0000

e test.test (00D DD ODODODOODOOODOD)
Ooooboooogoooo
[Compiled: 0Oxae5d0 Oxaef8c OpenJIT/ParseBytecode.callMethod
(LOpenJIT/BCinfo;IIIIZ)V]

[Compiled: 0x44al18 0x44a38 test.testl1(I)I]

e test.test2(0 00 000D O0O0OOODODOODODO)
gooobogooooo

[Compiled: 0x968f8 0x96900 test.test2(I)I]
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(7)0000
00

0000:00000000 (3)

()000000O000
00000000000000000000 (optimneg) 0000000000
0oon

(2)00000000
OpenJITOODOO0ODO0OOO0OODOOOOO0OODONONOOOODOOOOOODOD
0000000

e test.test (DD DD OOODOD)

e test.test2(0 000D ODOONO)

(3) 0000000000

oo oboobdouoboobuooobobobbonobouobooboboo
god

0000 OpenJIT/ParseBytecode.optimnegd (2)0 0000000000000
0000000000000 javagdOD0OOtest00000DOOODO test.testl
000000000 OpenJIT /ParseBytecode .optimneg 0 0000000
00000000000 testtest20 00000000000 0O00O0O0O

(40000
test 0000000000000 O00000O0O

class test {
static boolean b;
public static void main(String argv[]) {
test1(); test2();
}
static void testi() { b = !'b; }
static void test2() { b = b; }

(00DO0D0OD0)
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(00O0D0DO0O0OO0)

(5)0000
00000000000000

1. 0000 CLASSPATH, JAVA COMPILERU OO UOODO

2. java_g -Dcompile.enable=test.test1:OpenJIT/ParseBytecode.op tim neg test O [J
oooo

3. java_g -Dcompile.enable=test.test2:OpenJIT /ParseBytecode.op tim_ neg test O O
oooo

(6)0000

e test.test (DD DD OOODOD)
goooodoooooboan

[Compiled: Oxael48 Oxae2fc OpenJIT/ParseBytecode.optim_neg(I)Z]
[Compiled: 0x44950 0x44970 test.testl1()V]

e test.test2(0 000D DDOONO)
goooodoooooboan

[Compiled: 0x81428 0x81440 test.test2()V]
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(7)0000
00

0000:00000000 (4)

()000000O000
00000000000000000000 (optimlemp) 000000000
ooooo

(2)00000000
OpenJITOODOO0ODO0OOO0OODOOOOO0OODONONOOOODOOOOOODOD
0000000

e test.test (DD DD OOODODO)

e test.test2(0 000D ODOODNO)

(3) 0000000000

oo oboobdouoboobuooobobobbonobouobooboboo
god

0000 OpenJIT/ParseBytecode.optim lemp O (2) 000000000000
O0D00D0000DO0OD0OD00OD0 javagDODOOO¢test 0O0OD0OOODOO
test.test] 0 00000000 OpenJIT /ParseBytecode .optim_lemp O O O
0000000000000 000testtest20 0000000000000
agd

(40000
test 10 0000000000000000000

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; }

(00DO0D0OD0)
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(00O0D0DO0O0OO0)

(5)0000
00000000000000

1. 0000 CLASSPATH, JAVA COMPILERU OO UOODO

2. java_g -Dcompile.enable=test.test1:OpenJIT /ParseBytecode.op tim_lemp test O O
oooo

3. java_g -Dcompile.enable=test.test2:OpenJIT /ParseBytecode.op tim_lecmp test 0 O
oooo

(6)0000

e test.test (DD DD OOODOD)
goooodoooooboan

[Compiled: Oxael48 0Oxaed68 OpenJIT/ParseBytecode.optim_lcmp(I)Z]
[Compiled: 0xa9e08 0xa9e34 test.testl(JJ)Z]

e test.test2(0 000D DDOONO)
goooodoooooboan

[Compiled: 0x92510 0x9251c test.test2(JJ)Z]
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(7)0000
00

0000:00000000 (5)

()000000O000
000000000000 00000000 (optimfemp) 000000000
ooooo

(2)00000000
OpenJITOODOO0ODO0OOO0OODOOOOO0OODONONOOOODOOOOOODOD
0000000

e test.test (DD DD OOODODO)

e test.test2(0 000D ODOODNO)

(3) 0000000000

oo oboobdouoboobuooobobobbonobouobooboboo
god

0000 OpenJIT/ParseBytecode.optim femp 0 (2) 000000000 OOO
OO0D0D0D0000DO0ODO0OD00OD0 javagDOOO¢test 00OD0ODOODOO
test.test] D 0000 OO0 OO OpenJIT /ParseBytecode .optim_femp O O O
0000000000000 000testtest20 0000000000000
agd

(40000
test 10 0000000000000000000

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; }

(00DO0D0OD0)
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(00O0D0DO0O0OO0)

(5)0000
00000000000000

1. 0000 CLASSPATH, JAVA COMPILERU OO UOODO

2. java_g -Dcompile.enable=test.test1:OpenJIT /ParseBytecode.op tim_femp test O O
oooo

3. java_g -Dcompile.enable=test.test2:OpenJIT /ParseBytecode.op tim_fcmp test 0 O
oooo

(6)0000

e test.test (DD DD OOODOD)
goooodoooooboan

[Compiled: Oxael48 0Oxae32c OpenJIT/ParseBytecode.optim_fcmp
(IZ)L0penJIT/ILnode;]
[Compiled: 0xa9e08 0xa9e48 test.test1(DD)Z]

e test.test2(0 000D DDOONO)

gooobogooooo

[Compiled: 0x44al18 0x44a34 test.test2(DD)Z]
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(7)0000
00

0000:0000000000 (1)

()000000O000
00000000000000000D000000000000000000
00000000000 000000000000000000

(2)00000000
ooooo

(3) 0000000000

gbood gbobodgboouoboubboobboouoobooboobboonoo
goooobobooobobooooboooboobooboboouobobooo

D000 OpenJIT.Compile 0000000 Test OO O OO OpenJITOODODOO
bOdO0dtest 000000 Oooooboouonbon

(40000

e Test DD ODDODDODOOA2500000000000O0

e test U UUDUOOODDODUODLDUOODLOUOODOOOO

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) {}

(00DO0D0OD0)
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(00O0D0DO0O0OO0)

(5)0000
00000000000000

1. OpenJIT/Test.javaO0 OO0 OODOOOO
2. 000D CLASSPATH, JAVACOMPILERU OO D OO
3. 0000 OpenJIT COMPILER O OpenJIT/Test 0O O OO0

4. java testd O ognooQ

(6)0000
000000000000000000000

0 invokestatic
call 563704 -282365464
3 iconst_1
move 1 -> %si0
4 invokestatic
move %si-1 -> %rio0
call 563796 -282365464
7 iconst_1
move 1 -> %si0
8 iconst_2
move 2 -> %si0
9 invokestatic
move %si-1 => Yri1
move %si-2 -> Yrio0
call 563888 -282365464
12 iconst_1
move 1 -> %si0
13 iconst_2
move 2 -> %si0
14 iconst_3
move 3 -> %si0
15 invokestatic
move %si-1 => Yri2
move %si-2 -> Yri1
move %si-3 -> Yrio0
call 563980 -282365464
18 return

return 0 0
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(7)0000
00

0000:0000000000 (2)

()000000O000

00000000000000000D000000000000000000
00000000000 00000000000000000000000000
00

(2)00000000
ooooo

(3) 0000000000

gobd boodboboobooobobboobooboobbobobobooonodag
gbooooboobooobobboouboobouoobboounboooobo
goooboooo

D000 OpenJIT.Compile 0000000 Test OO O OO OpenJITODODODOO
000 ¢testU 000000000 ooooog

(40000

e Test 1D DDODODODOOA200000000000O0

etest U U DODOOODOOODOODOOODOODOOO

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}

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000
00000000000000

1. OpenJIT/Test.javaO0 OO0 OODOOOO
2. 000D CLASSPATH, JAVACOMPILERU OO D OO
3. 0000 OpenJIT COMPILER O OpenJIT/Test 0O O OO0

4. java testd O ognooQ

(6)0000
000000000000000000000

0 iconst_0
move 0 -> %si0
1 invokestatic
move %si-1 => %ri0
call 563728 -282365464
4 lconst_0
move 0 -> %si0
move 0 -> %sit
5 invokestatic
move %si-1 -> Yri1
move %si-2 -> Yrio0
call 563820 -282365464
8 fconst_0
1d [0+-282291664] ,%sf0
9 invokestatic

move hsf-1 -> 4rf0
call 563912 -282365464

12 dconst_0
1d [0+-282291648] , %sd0
13 invokestatic

move %sd-2 => %rd0
call 564004 -282365464
16 return

return 0 0
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(7)0000
00

0000:0000000000 (3)

()000000O000
0000000000000 000000000000000000000

(2)00000000
ooooo

(3)0000000000

ool bbb oboouobouooobooboobouoboobobo
gboogbooboouooooooboo

D000 OpenJIT.Compile 0000000 Test OO O OO OpenJITODODODOO
000 ¢testU 000000000 ooooog

(40000
e Test 000000000 A25000000000000

etest U U DODOOODOOODOODOOODOODOOO

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; }

(00DOD0OD0)
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(00O0D0DO0O0OO0)

(5)0000
00000000000000

1. OpenJIT/Test.javaO0 OO0 OODOOOO
2. 000D CLASSPATH, JAVACOMPILERU OO D OO
3. 0000 OpenJIT COMPILER O OpenJIT/Test 0O O OO0

4. java testd O ognooQ

(6)0000
000000000000000000000

0 invokestatic

call 563760 -282365464

move %ri0 -> %siO
pop
4 invokestatic

call 563852 -282365464

move %ril -> %sii

move %ri0 -> %si0
7 pop2

invokestatic

call 563944 -282365464
move %rf0 -> %sf0

11 pop

12 invokestatic
call 564036 -282365464
move %rd0 -> %sdO

15 pop2

16 return

return 0 O
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(7)0000
00

0000:0000000000000 (1)

()000000O000
0000000000000 00000000000000000000000
0000000000

(2)00000000
ooooo

(3) 0000000000

O000 DODOO0ODO00OD0DOO0000O subecOsubxOOOOD0OODOOODOODO
gooobobooboobooboboobooboooda

D000 OpenJIT.Compile 0000000 Test OO O OO OpenJITODODODOO
bOdO0dtest 000000 Oooooboouonbon

(40000

e Test DD ODDODDODOOA2500000000000O0
e test U UUDUOOODDODUODLDUOODLOUOODOOOO

class test {
static boolean b;
public static void main(String argv[]) { test(); }
static void test() {
b = !b;

(00DO0D0OD0)
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(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
000000000000000000000

0 getstatic
1d [0+556772] ,%si0
3 ifeq

subcc 0 %si-1

subx 0 -1 -> %si-1

11 putstatic
st %si-1,[0+556772]
14 return

return 0 O
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(7)0000
00

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);

(00DO0D0OD0)
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(00O0D0DO0O0OO0)

(5)0000
00000000000000

1. OpenJIT/Test.javaO0 OO0 OODOOOO
2. 000D CLASSPATH, JAVACOMPILERU OO D OO
3. 0000 OpenJIT COMPILER O OpenJIT/Test 0O O OO0

4. java testd O ognooQ

(6)0000
000000000000000000000000

0 1load_0
move %vi0 -> %si0
move %vil -> %siil
1 1load_2
move %vi2 -> %si0
move %vi3d -> Y%sil
2 lcmp
subcc  Y%si-4 Ysi-2
branch 5 8
branch 2 6

subcc %si-3 %si-1

branch 20 8
6 iconst_0

move 0 -> %si0
7 ireturn

return 0 %si-1 -> %ri0

8 iconst_1
move 1 -> %si0
9 ireturn

return 0 %si-1 -> %riO
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(7)0000
00

0000:0000000000000 (2)

()000000O000
float data 00 0000000000000 O0O0O0O0O0O0O0OOOOOOO0OO
000000000000

(2)00000000
ooooo

(3) 0000000000

O000 floatdata0 0000000000000 0OODOOOOODOOOOOOO
0000000000000 000000000 femplOO0O fempO OO0
uggboobooboobouoooo

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

(40000
e Test 00O DDOODA25000000000000
e test 0000000000000 DOODOOODOOO

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

return (x > y);

(00DO0D0OD0)
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(00O0D0DO0O0OO0)

(5)0000
00000000000000

1. OpenJIT/Test.javaO0 OO0 OODOOOO
2. 000D CLASSPATH, JAVACOMPILERU OO D OO
3. 0000 OpenJIT COMPILER O OpenJIT/Test 0O O OO0

4. java testd O ognooQ

(6)0000
000000000000000000000000

0 fload_0

move %vEO => %sf0
1 fload_1

move %vEl => %sf0
2 fcmpl

fcmp %sf-2 Y%sf-1
branch 16 8

6 iconst_0O
move 0 -> %siO
7 ireturn

return 0 %si-1 -> %ri0

8 iconst_1
move 1 -> %siO
9 ireturn

return 0 %si-1 -> %riO
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(7)0000
00

0000:0000000000000 (2)

()000000O000
double data 00 0000000000000 00O000O00O0OOOO0OO
0000000000000

(2)00000000
ooooo

(3) 0000000000

O000 doubledata 00 OO0 DO0DOO0OO0ODDOOODOOOOOODDOOODO
000000000000 00D000D0o0nd dempldOO0O fempO O
ggbogobobooboooboobon

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

(40000
e Test 00O DDOODA25000000000000
e test 0000000000000 DOODOOODOOO

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

return (x > y);

(00DO0D0OD0)
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(00O0D0DO0O0OO0)

(5)0000
00000000000000

1. OpenJIT/Test.javaO0 OO0 OODOOOO
2. 000D CLASSPATH, JAVACOMPILERU OO D OO
3. 0000 OpenJIT COMPILER O OpenJIT/Test 0O O OO0

4. java testd O ognooQ

(6)0000
000000000000000000000000

0 dload_0

move %vd0 -> %sdO0
1 dload_2

move %vd2 -> %sd0
2 dcmpl

fcmp %sd-4 %sd-2
branch 16 8

6 iconst_0O
move 0 -> %siO
7 ireturn

return 0 %si-1 -> %ri0

8 iconst_1
move 1 -> %siO
9 ireturn

return 0 %si-1 -> %riO
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5.2.3 OpenJIT RTL OO0
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(7)0000
00

0000:000000000000 (1)

()000000O000
000000000000000000000000000000000000
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(true); }
static int test(boolean cond) {
int 1 = 0;
if (cond) { i =1; };

return i;

(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

(6)0000
000000000000000

RTL bb beg:0 end:6

0 0->1 iconst_0
move 0 —> %si2

1 1->0 istore_1
move %si2 -> Yviil

2 0->1 iload_0
move %vi0 -> %si2

3 1->0 ifeq

subcc %si2 0

RTL bb beg:8 end:10

8 0->1 iload_1
move Yvil => %si2
9 1->0 ireturn

return 0 %si2 -> %ri0

branch 1 8

RTL bb beg:6 end:8

6 0->1 iconst_1
move 1 > %si2

7 1->0 istore_1
move %si2 -> Yviil
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(7)0000
00

0000:000000000000 (2)

()000000O000
tableswitch 0 0 (000 00)00000000000000000O00O00O
0000000000

(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(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;

(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

(6)0000
Dododooooooogon
sub %si2 11 -> %si2

subcc  %si2 2

RTL bb beg:40 end:43

40 0->0 iinc
add %vil -1 => Yvil
RTL bb beg:43 end:45
43 0->1 iload_1
move %vil -> %si2
44 1->0 ireturn

return 0 %si2 -> %ri0
branch 22 40

sll %si2 2 -> %si2
tblsw  %si2 0

RTL bb beg:28 end:31

28 0->0 iinc
add %vil 1 -> Yvil
RTL bb beg:31 end:34
31 0->0 iinc
add %vil 2 -> Yvil
RTL bb beg:34 end:40
34 0->0 iinc
add %vil 3 -> Yvil
37 0->0 goto

branch 23 28
branch 23 31
branch 23 34
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(7)0000
00

0000:000000000000 (3)

()000000O000
lookupswitch 0 0 (00000)00000000000000000000O0
0000000000

(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(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;

(00DOD0OD0)
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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

(6)0000
000000000000000

RTL bb beg:0 end:36

0 0->1 iconst_0
move 0 -> %si2

1 1->0 istore_1
move %si2 -> %vil

2 0->1 iload_0

move %vi0 => %si2

3 1->0 lookupswitch

subcc  %si2 1

RTL bb beg:36 end:39

36 0->0 iinc
add %vil 1 -> %vil
RTL bb beg:39 end:42

39 0->0 iinc
add %vil 2 -> %vil
RTL bb beg:42 end:48

42 0->0 iinc
add %vil 3 -> %vil
45 0->0 goto
RTL bb beg:51 end:53

51 0->1 iload_1
move %vil -> %si2

52 1->0 ireturn

return 0 %si2 -> %ri0
branch 1 36

subcc  %si2 10

branch 1 39

subcc  %si2 100
branch 1 42

RTL bb beg:48 end:51

48 0->0 iinc
add %vil -1 => Yvil
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(7)0000
00

0000:000000000000 (4)

()000000O000
000000000000000000000000000000000000

(2)00000000
ooooo

(3)0000000000

ool gbogooboobooobuoooboobuobboobuoobooobo

D000 OpenJITODOODOOODODODOOOOODOODOODODOODODOODO
O00OtestU 00000 O0ODODODO0O0OO0ODOOOOOODOODOO "RTL bb
beg: U0 UUOOOOOO0OO0 end:0000O0O0OOOOOO""0OOOOO0OOO
ggboooboboboobooboooboboonoo

(40000
test 100 000000000000000000

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

return ret;

(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

(6)0000
000000000000000

RTL bb beg:0 end:8

0 0->1 iconst_0
move 0 -> %sit

1 1->0 istore_0
move %sil -> %vio0

2 0->0 iinc

add %vi0 1 -> %vi0

5 0->0 goto

RTL bb beg:11 end:13

11 0->1 iload_0
move %vi0 -> %sii

12 1->0 ireturn

return 0 %sil -> %ri0

RTL bb beg:8 end:11

8 1->0 pop

move %ri0 -> %sit

9 0->1 iconst_1
move 1 -> %sit

10 1->0 istore_0
move %sil -> %vio0
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(7)0000
00

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;

(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

(6)0000
000000000000000

RTL bb beg:0 end:11

0 0->1 iconst_0
move 0 -> %si3

1 1->0 istore_0
move %si3 -> %vio0

2 0->0 iinc

add %vi0 1 -> %vi0

5 0->0 jsr

RTL bb beg:17 end:23

17 1->0 astore_2
move %si3 => %vi2

18 0->0 iinc

add %vi0 2 -> %vio0
21 0->0 ret

ret %vi2 8

nop 00

branch 24 17 -> si3

8 0->0 goto

RTL bb beg:23 end:25

23 0->1 iload_0
move %vi0 -> %si3

24 1->0 ireturn

return 0 %si3 -> %ri0

RTL bb beg:11 end:17

11 1->0 astore_1
move %ri0 -> %si3
move %si3 => %vil

12 0->0 jsr
branch 24 17 -> %si3

15 0->1 aload_1
move %vil -> %si3

16 1->0 athrow
move %si3 => %ri0

call 0 -282364636
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(7)0000
00

OO00OD0O: RTLOOOOO00O

()000000O000
OpenJITRITLOOOOODOOO0DOO0OOOO0OOORILOODOOOOO0ODO
ooooo

(2)00000000
ooooo

(3) 0000000000

O000 OpenJITRTLOOOODODDDOODOODDODDODOORTLODODOO
gbooooodood

0000 OpendIT.Compile 0000000 Test OO DO OO OpenJITOODODODO
bodbO0O¢testD 0000 ooobooonoooooobonDn
O00D0000 OpenJITOOODODDODODOOODOOODODODODOODO
ODO00ODOOtestO0DOO00O0OO0OO0OOOODODOODODDOOORTLO
gbogboobooobobobooboobooobuobooboboobo
000 %s0000000D0OD0ODODODODODODDDODDDODDODODOODOOOD

(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));
}

(00DO0D0OD0)
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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
00 B.22000
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(7)0000
00

gobog:bogobobooboboonod

()000000O000

000000000000000000000000000000000000
D000000000000000Javal00000000000000000O
00 OpenJITRITLOOOODODOOO0ODO0OOOOOOORILOODOODODO
000000

(2)00000000
ooooo

(3)0000000000

O000 OpenJITRTLOOOOODDDOODODODODODODOORTLODOOO
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

(00DOD0OD0)
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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
00 B.23000
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(7)0000
00

gobod:boooogboobood

()000000O000
000000000000 00000000000000000RTLOOOO
0000000000

(2)00000000
ooooo

(3) 0000000000

O000 DO0O0O0OD0O000D0dup0D00ORTLOODDODODDOOOODDOOODODODO
gobooboobooboobooboonoo

D000 OpenJITODOODOOODODODOOODODOOOOODODOODODOODO
UO00OtestU 0000000000000 ObOO0O0oooobobooooogn
O00dup00000O0O0OORTLOOOOOOOOOOOODOO

(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

(6)0000
0000000000000

RTL bb beg:0 end:11

0 0->1 new

move -298821648 -> Jri0
call 0 -282370484

move %ri0 -> %si0

3 1->2 dup

move %si0 -> %siil

4 2->1 invokespecial
move %sil => %ri0

call 588124 -282367708

7 1->0 invokevirtual
move %si0 => %ri0

call 5 -282366568

10 0->0 return

return 0 O

236




5.2.4 OpenJIT Peephole 00000
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(7)0000
00

0000:0000000000 (1)

()000000O000
000(00)0000000000000000000000

(2)00000000
ooooo

(3) 0000000000

gobd bbdboboobooobobobobobuobbouobooobobonoa
O invokestaticO O OO OO0O0O00OOOOODDOOOOOOOOODOOO
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

(6)0000
00 B.24000
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(7)0000
00

0000:0000000000 (2)

()000000O000
000 (000000)0000000000000000000000

(2)00000000
ooooo

(3) 0000000000

gobd bbdboboobooobobobobobuobbouobooobobonoa
O invokestaticO O OO OO0O0O00OOOOODDOOOOOOOOODOOO
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);

(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

(6)0000
000000000000000

### BB beg ###

a86bc 0 iload_0

XXX %vi0 -> %si4d
a86bc 1 iload_1

XXX %vil -> %sib
a86bc 2 iload_2

XXX %vi2 -> %si6
a86bc 3 iload_3

XXX %vi3 -> %si7
a86bc 4 invokestatic

move %vi3 -> %ri3

move %vi2 -> %ri2

move %vil -> %rit

move %vi0 -> %rio0

call 588132 -282365464
a86d8 7 iload_3

XXX %vi3 -> %si4
a86d8 8 iload_2

XXX %vi2 -> %sib
a86d8 9 iload_1

XXX %vil -> %si6
a86d8 10 iload_0

XXX %vi0 => %si7
a86d8 11 invokestatic

move %vi0 -> %ri3

move %vil => %ri2

move %vi2 -> Y%riil

move %vi3 -> %rio0

call 588132 -282365464
a86f4 14 return

return 0 0
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(7)0000
00

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

(6)0000
000000000000000

### BB beg ###

a86b4 0 iload_0

XXX %vi0 -> %si3
ag8ébd 1 iload_1

XXX %vil -> %si4d
ag8ébd 2 iadd

add %vi0 %vil —=> %vi2
a86éb8 3 istore_2

XXX %si3 => %vi2
a86b8 4 iload_2

XXX %vi2 -> %si3
a86b8 5 ireturn

return 0 %vi2 -> %ri0
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(7)0000
00

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);

(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

(6)0000
000000000000000

### BB beg ###

a86bc 0 iload_0

XXX %vi0 => %si2
a86bc 1 iload_1

XXX %vil -> %si3
a86bc 2 iadd

add %vi0 %vil -> %ri0
a86¢c0 3 iload_0

XXX %vi0 -> %si3
a86¢c0 4 iload_1

XXX hvil -> %si4d
a86c0 5 isub

sub %vi0 %vil -> Yrit
a86c4 6 iload_0

XXX %vi0 -> %si4d
a86c4 7 iload_1

XXX %vil -> %sib
a86c4 8 imul

mul %vi0 %vil -> %ri2
a86¢c8 9 iload_0

XXX %vi0 -> %sib
a86¢c8 10 iload_1

XXX %vil -> %si6
a86¢8 11 idiv

div %vi0 %vil -> %ri3
a86e8 12 invokestatic

XXX %sib -> %ri3

XXX %si4 -> Y%ri2

XXX %si3 -> Yrit

XXX %si2 => %ri0

call 588156 -282365464
a86f4 15 return

return 0 0
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(7)0000
00

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)

246




(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
000000000000000

### BB beg ###

a3468 0 iconst_1

XXX 1 -> %sit
a3468 1 newarray

move 1 -> Yri1l

move 5 -> %rio0

call 0 -282364724

XXX %ri0 -> %sil
a3474 3 dup

XXX %ri0 -> %si2
a3474 4 iconst_0

XXX 0 -> %si3
a3474 b5 bipush

XXX 97 -> %si4
a3474 7 castore

arraychk %ri0o 0

XXX 0 -> %si3

1d [%ri0+0] ,&%si2

sth 97, [%si2+0]
a3490 8 astore_0

move %ri0 -> %vio
a3494 9 aload_0

XXX %vi0 => %sil
a3494 10 areturn

return 0 %vi0 -> %ri0
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(7)0000
00

000 O: Constant Folding 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

(6)0000
000000000000000

### BB beg ###

a8e3c 0 1load_0

XXX %vi0 -> %si2

XXX %vil -> %si3
a8e3c 1 ldc2_w

XXX 0 -> %si4d

XXX 65535 -> %sib
a8e3c 4 land

XXX 0 -> %si2

and %vil 65535 -> &%si3
a8e48 5 1231

XXX %si3 -> %si2
a8e48 6 ireturn

return 0 %si3 -> %ri0
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(7)0000
00

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)
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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
000000000000000

## BB beg ###

8a6f0 O iload_0

XXX %vi0 -> %sil
8a6f0 1 iconst_mil

XXX -1 -> %si2
8a6f0 2 iand

XXX %vi0 -> %sil
8a6f0 3 ireturn

return 0 %vi0 -> %ri0

251



(7)0000
00

good:00ooooooooboon

()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);

(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

(6)0000
000000000000000

1d [%vi0+0] ,%vi4d
### BB beg ###
a8e3c 0 aload_0O

XXX %vi0 -> %sil
a8e3c 1 getfield

XXX wvid -> Y%sil

1d [%4vi4+0],8&%sil
a8e40 4 aload_0O

XXX %vi0 -> %si2
a8e40 5 getfield

XXX %vid -> %si2

1d [%vid+4] ,&%si2
a8ed44 8 iadd

add %sil %si2 -> &¥%sil
a8e48 9 ireturn

return 0 %sil -> %ri0
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5.2.5 OpenJIT O00OO00OO0OO0O
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(7)0000
00

good:od0oogoooobood

()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
00 B.25000
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(7)0000
00

gobod:boooogboobood

()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;114=14F;i15=15F;i116=16F;

(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

(6)0000
00 B.2.6000
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(7)0000
00

gobod:boooogboobood

()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)
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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->CompiledCodel nfo O OO O OO

(6)0000
0000000000000000000000

Dump of assembler code from Oxaebc8 to OxaecOc:

Oxaebc8: save Y%sp, -176, %sp
Oxaebcc: mov 1, %10
Oxaebd0: mov 2, %11
Oxaebd4: mov 3, %12
Oxaebd8: mov 4, %13
Oxaebdc: mov 5, %14
OxaebeO: mov 6, %15
Oxaebed: mov 7, %16
Oxaebe8: mov 8, %17
Oxaebec: mov 9, %i0
OxaebfO0: mov Oxa, %il
Oxaebf4d: mov Oxb, %i2
Oxaebf8: mov Oxc, %i3
Oxaebfc: mov Oxd, %i4d
Oxaec00: mov Oxe, %i5
Oxaec04: ret

Oxaec08: restore
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(7)0000
00

gobod:00oooboobooboood

()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
00 B27000
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(7)0000
00

gobog:0ooboboooboann

()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,i7,18,19,110;
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;
19=9; i10=10; ill=11; i12=12; i13=13; i14=14; i15=15; i16=16;
117=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

(6)0000
00B280000000000000O00O00O0
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(7)0000
00

good:0o0boooooood

()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,i7,18,19,i10;
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
00B29000000000000000O00O0

266



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);
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A.1.2 OpenJITOOOO0OOOOODOODOOOOOOO
A.l2.1 000000OOO0O00COOOOO0OO

import OpenJIT.frontend.discompiler.*;

import java.io.*;

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

return;

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

oos.flush();

byte[] attribute = baos.toByteArray();

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

}

A1l1.22 J000ODOOOODODODDODDODOOOOO

import OpenJIT.frontend.discompiler.;

import java.io.*;

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

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

try {
registerAnnotation(annotation);

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

}

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

3

A.123 0000OO0OOODOOOOOOOO

import OpenJIT.frontend.discompiler.*;

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

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

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

Al124 J000ODOOOOOOODODDODDODODO

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

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

return;

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

oos.flush();

byte[] attribute = baos.toByteArray();

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

System.out.println(test);

try {
registerAnnotation(test);

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

}

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

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

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

annotation.metaobject.metalnvoke();

3
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A.l1.3 0OO00O00OD0OODOOODOOO
goooobooooboobodobogbooooboobuobobooboobooobag

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

import OpenJIT.frontend.tree.Node;

public class Test extends Optimizer {

int debuglevel;

public Test() {
super (null);

debuglevel = 0;

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

return null;

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

return null;

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

if (args.length != 1)
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return;

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

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

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

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

ASTOOODOODOOODOOOODOOOO0DOOO0OOODOODODOO0ODOODOODOOO
HEN

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

import java.util.Hashtable;

import java.util.Enumeration;

public class Test extends ASTTransformer {
public Test() {

super (null);

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

test.test();

public void test() {

Expression from = new IntExpression(0, 3);

Expression to = new IntExpression(0, 7);

registerRule(from, to);

Enumeration keys = dst.keys();

Enumeration elements = dst.elements();

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

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

ASTOODOOOOOOOOO (1)0DOO0OO0O000000O000O0O0D0D0OD0OO0OOO
googad

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

import java.util.Hashtable;

import java.util.Enumeration;

public class Test extends ASTTransformer {
public Test() {

super (null);

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

test.test();

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

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

System.out.println(result);

A.1.43 ASTOOOOOODOOOOO (2)

ASTOODODOOOOOOOOO (2)0000000000O000O0O0O00O0OO0OOO
gooon

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

import java.util.Hashtable;

import java.util.Enumeration;

public class Test extends ASTTransformer {
public Test() {

super (null);

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

test.test();

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

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

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

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

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

import java.util.Hashtable;

import java.util.Enumeration;

public class Test extends ASTTransformer {
public Test() {

super (null);

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

test.test();

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

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

System.out.println(result);

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

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

import java.util.Hashtable;

import java.util.Enumeration;

public class Test extends ASTTransformer {
public Test() {

super (null);

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

test.test();

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

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

System.out.println(result);

Al14.6 OpenITOOOOOOOOOOOOO

OpenJITOOODODODOODODODODODODOOODODOODDODOODOOOOO
goodgon

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

import java.util.Hashtable;

import java.util.Enumeration;

public class Test extends ASTTransformer {
public Test() {

super (null);

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

test.test();

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

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

System.out.println(to);

Enumeration keys = dst.keys();

Enumeration elements = dst.elements();

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

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

Node result = match(from);

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

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

OpenJITOODODOODOOODODOOOODOODDODOOODOOODODOOOOOODO
O0000000000 OpenJIT.frontend.classfile 00 00000000000

A.1.5.1 public class AccessFlag implements Constants

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

package OpenJIT.frontend.classfile;

import OpenJIT.Constants;

public class AccessFlag implements Constants {

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

}

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

}

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

}

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

}

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

}

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

}

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

}

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

}

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

}

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

}

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

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

return buf.toString();

A.1.5.2 public abstract class Attributelnfo

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

package OpenJIT.frontend.classfile;

import OpenJIT.frontend.util.IndentedPrintStream;

import java.io.IOException;

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

protected int attributelength;
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protected String attributelName;

public AttributeInfo(int nameIndex) {

attributeNameIndex = nameIndex;

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

attributeName = classFile.constantPool.resolveString(nameIndex) ;

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

stream.writeU4 (attributeLength) ;

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

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

public String attributeName() {

return attributeName;

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

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

package OpenJIT.frontend.classfile;

import OpenJIT.frontend.util.IndentedPrintStream;

import java.io.IOException;

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

296



/%%
* 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.

303



*/
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) ;
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/**

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

*/

public boolean equals(Object obj) {

if (!(obj instanceof ConstantInterfaceMethodref))

return false;

ConstantInterfaceMethodref item = (ConstantInterfaceMethodref)obj;

return (classIndex == item.classIndex

[ **

&& nameAndTypelIndex == item.nameAndTypelIndex);

* Return simple description of this object in a String.

*/

public String toString() {

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

[ **

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

* Pretty printer.

*/

public void print(IndentedPrintStream out) {

out
out
out
out

out

.println ("CONSTANT _InterfaceMethodref {");

.inc();

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

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

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

out.println("}");

A.1.5.14 public class ConstantLong extends ConstantPoolltem

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

package OpenJIT.frontend.classfile;

import OpenJIT.frontend.util.IndentedPrintStream;

import java.io.IOException;

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

public class ConstantLong extends ConstantPoolItem {

protected long value;

/**

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

*/

public ConstantLong(ClassFileInputStream stream) throws IOException {

super (CONSTANT_LONG) ;

value = stream.readU8();

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

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

this.value = value.longValue();

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

public Long toLong() {

return new Long(value);

[ **

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

*/

public void write(ClassFileOutputStream stream) throws IOException {

stream.writeUl(tag) ;

stream.writeU8(value);

/%%

* Return simple description of this object in a String.

*/
public String toString() {

return Long.toString(value);

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

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

out.println("}");

A.1.5.15 public class ConstantMethodref extends ConstantRef

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

package OpenJIT.frontend.classfile;

import OpenJIT.frontend.util.IndentedPrintStream;

import java.io.IOException;

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

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

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

&& nameAndTypelIndex == item.nameAndTypelIndex);

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

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

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

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

out.println("}");

A.1.5.16 public class ConstantNameAndType extends ConstantPoolltem

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

package OpenJIT.frontend.classfile;

import OpenJIT.frontend.util.IndentedPrintStream;

import java.io.IOException;

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

public class ConstantNameAndType extends ConstantPoolItem {

protected int namelIndex;
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protected int descriptorIndex;

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

descriptorIndex = stream.readU2();

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

descriptorIndex = typelndex;

/**
* Returns its hashcode calculated from nameIndex and descriptorIndex.
*/
public int hashCode() {
return (nameIndex & Oxff) | ((descriptorIndex & O0xff) << 8)
| ((nameIndex & 0xff00) << 8) | ((descriptorIndex & 0xff00) << 16);
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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);
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protected ConstantPoolItem readNameAndType(ClassFileInputStream stream)
throws IOException {
return new ConstantNameAndType (stream);

}

protected ConstantPoolItem makeNameAndType(int nameIndex, int descIndex) {

return new ConstantNameAndType (nameIndex, descIndex);

/**

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

*/

protected Vector constantItems;

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

return new Integer (index);

};

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

}

return new Integer(index);

};

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

3

return new Integer (index);

};

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

constantItems.addElement (null) ;
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}

return new Integer (index);

};

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

ConstantPoolItem item = makeDouble((Double)key);

int index;

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

¥

return new Integer (index) ;

};

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

¥

return new Integer (index);

};

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

}

return new Integer(index);

};

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

¥

return new Integer(index);

};

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

constantItems.addElement (key) ;
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};

return new Integer (index);

private LookupHashtable interfacerefs = new LookupHashtable() {

};

protected Object resolve(Object key) {

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

}

return new Integer(index);

private LookupHashtable nameAndTypes = new LookupHashtable() {

};

/[ **

* Constructor.

protected Object resolve(Object key) {

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

}

return new Integer(index);

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

constantItems.addElement (item) ;

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

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

constantItems.addElement (item) ;
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break;

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

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

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

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

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

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

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

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

default:
throw new UnknownFileException("Unknown tag ("

+ Integer.toString(tag)

+ ") appears");

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

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

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

return (ConstantPoolItem)constantItems.elementAt(index);

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

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

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

out.println("}");

348



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

return item.toString();

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

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

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

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

}

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

/ **

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

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

3

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

/**

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

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

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

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

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

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

return ((ConstantDouble)item).value;
+

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

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

3

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

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

public int lookupUTF8(String value) {

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

public int lookupInt(int value) {

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

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

public int lookupLong(long value) {

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

public int lookupDouble(double value) {

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

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

.intValue();

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

.intValue();

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

.intValue();

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

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

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

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

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

.intValue();

A.1.5.18 public abstract class ConstantPoolltem implements Runtime-

Constants

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

package OpenJIT.frontend.classfile;

import OpenJIT.frontend.java.RuntimeConstants;

import OpenJIT.frontend.util.IndentedPrintStream;

import java.io.IOException;

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

public abstract class ConstantPoolltem implements RuntimeConstants {

protected int tag;

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

this.tag = tag;

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

abstract public void print(IndentedPrintStream out);

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

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

}

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

}

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

}

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

}

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

}

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

}

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

}

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

}

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

}

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

}

public final int tag() {
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return tag;

A.1.5.19 public abstract class ConstantRef extends ConstantPoolltem

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

package OpenJIT.frontend.classfile;

import java.io.IOException;

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

protected int nameAndTypeIndex;

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

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

this.nameAndTypeIndex = nameAndTypeIndex;

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

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

stream.writeU2(nameAndTypelIndex) ;

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

package OpenJIT.frontend.classfile;

import OpenJIT.frontend.util.IndentedPrintStream;

import java.io.IOException;

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

public class ConstantString extends ConstantPoolItem {

protected int stringIndex;

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

stringIndex = stream.readU2();

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

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

public int hashCode() {

return stringlndex;

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

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

int stringIndex() {

return stringlndex;

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

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

public String toString() {

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

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

out.println("}");

A.1.5.21 public class ConstantUTF8 extends ConstantPoolltem

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

package OpenJIT.frontend.classfile;

import OpenJIT.frontend.util.IndentedPrintStream;

import java.io.IOException;

import java.io.UnsupportedEncodingException;

361



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.

364



*/
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.

*/

367



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 $
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*/

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
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/*
* $Id: MethodInfo.java,v 1.6 1998/12/01 20:27:49 maruyama Exp $
*/

package OpenJIT.frontend.classfile;

import java.io.IOException;

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

super (stream, cF);

public String toString() {

return "method" + super.toString();

public String header() {

return "method_info";

A.1.5.32 public class ResolveError extends Error

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

package OpenJIT.frontend.classfile;

public class ResolveError extends Error {

Throwable e;

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

this.e = this;

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

this.e = e;

A.1.5.33 public class SourceFileAttribute extends Attributelnfo

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

package OpenJIT.frontend.classfile;

import OpenJIT.frontend.util.IndentedPrintStream;

import java.io.IOException;

VELS

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

protected int sourceFilelndex;

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

sourceFileIndex = stream.readU2();

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

stream.writeU2(sourceFileIndex) ;

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

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

+ " }II;

* Pretty printer.

*/

public void print(IndentedPrintStream out) {

out

out

out

out

out

out

out

.println("u2 attribute_name_index =

println("SourceFile_attribute {");

.inc();

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

.println("u4 attribute_length = "

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

.println("u2 sourcefile_index = "

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

+ classFile.constantPool.resolveString(sourceFileIndex)) ;

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

A.1.5.34 public class UnknownFileException extends Error

/*

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

*/

package OpenJIT.frontend.classfile;

public class UnknownFileException extends Error {

Throwable e;
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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;
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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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OO0 B

ooooobogo

B.1 OpenJITOOOOOODOOOOO

B.1.1 000O0O0OO0O0O0OODOOOOO
B.1.1.1 00000000O00O0O0O0O0OO (1)

O00000000o0o0ooOoOooOO ())oooooooooooo

Reaching Analysis...

gen :00000000000000000000000000000000
kil1:00000000000000000000000000000000
in :00000000000000000000000000000000
out :00000000000000000000000000000000

gen :00000000010000000000000000000000
kil1:00000000000000000000000000000000
in :00000000000000000000000000000000
out :00000000010000000000000000000000

gen :00000000001000000000000000000000

kil1:00000000000000000000000000000000
in :00000000010000000000000000000000
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out :00000000011000000000000000000000

gen :00000000000100000000000000000000
kil1:00000000010000000000000000000000
in :00000000011000000000000000000000
out :00000000001100000000000000000000

gen :00000000001100000000000000000000
kil1:00000000010000000000000000000000
in :00000000000000000000000000000000
out :00000000011100000000000000000000

Available Analysis...

gen :00000000000000000000000000000000
kil1:00000000000000000000000000000000
in :00000000000000000000000000000000
out :00000000000000000000000000000000

gen :00000000010000000000000000000000
kil1:00000000000000000000000000000000
in :00000000000000000000000000000000
out :00000000010000000000000000000000

gen :00000000001000000000000000000000
kil1:00000000010000000000000000000000
in :00000000000000000000000000000000
out :00000000001000000000000000000000

gen :00000000000100000000000000000000

kil1:00000000011000000000000000000000
in :00000000000000000000000000000000
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out :00000000000100000000000000000000

gen :00000000000100000000000000000000
kil1:00000000011000000000000000000000
in :00000000000000000000000000000000
out :00000000000000000000000000000000

Liveness Analysis...

def :00000000000100000000000000000000
use :00000000010000000000000000000000
in :00000000010000000000000000000000
out :00000000000000000000000000000000

def :00000000001000000000000000000000
use :00000000000000000000000000000000
in  :00000000010000000000000000000000
out :00000000010000000000000000000000
[9]--------===---—-

def :00000000010000000000000000000000
use :00000000000000000000000000000000
in  :00000000000000000000000000000000
out :00000000010000000000000000000000
I

def :00000000000000000000000000000000
use :00000000000000000000000000000000
in  :00000000000000000000000000000000
out :00000000000000000000000000000000

def :00000000011100000000000000000000

use :00000000000000000000000000000000
in :00000000000000000000000000000000
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out :00000000000000000000000000000000

B.1.1.2 0000000000000 OO0O (2)

0000000000000000 (2000000000000

Reaching Analysis...

gen :00000000000000000000000000000000
kil1:00000000000000000000000000000000
in :00000000000000000000000000000000
out :00000000000000000000000000000000

gen :00000000010000000000000000000000
kil1:00000000000000000000000000000000
in :00000000000000000000000000000000
out :00000000010000000000000000000000

gen :00000000001000000000000000000000
kil1:00000000000000000000000000000000
in :00000000010000000000000000000000
out :00000000011000000000000000000000

gen :00000000000100000000000000000000
kil1:00000000010000000000000000000000
in :00000000011000000000000000000000
out :00000000001100000000000000000000

gen :00000000001100000000000000000000
kil1:00000000010000000000000000000000
in :00000000000000000000000000000000
out :00000000011100000000000000000000
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B.1.1.3 000000000000 OOOO (3)

O000000000oO0ooOooOO0OO0O 3)UooUoooooooooo

Available Analysis...

gen :00000000000000000000000000000000
kil1:00000000000000000000000000000000
in :00000000000000000000000000000000
out :00000000000000000000000000000000

gen :00000000010000000000000000000000
kil1:00000000000000000000000000000000
in :00000000000000000000000000000000
out :00000000010000000000000000000000

gen :00000000001000000000000000000000
kil1l:00000000010000000000000000000000
in :00000000000000000000000000000000
out :00000000001000000000000000000000

gen :00000000000100000000000000000000
kil1:00000000011000000000000000000000
in :00000000000000000000000000000000
out :00000000000100000000000000000000

gen :00000000000100000000000000000000
kil1:00000000011000000000000000000000
in :00000000000000000000000000000000
out :00000000000000000000000000000000
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B.1.14 00000000000 OOOOO (4)
0000000000000 00O0 )oOoooooooooDOoo

Liveness Analysis...

def :00000000000100000000000000000000
use :00000000010000000000000000000000
in :00000000010000000000000000000000
out :00000000000000000000000000000000

def :00000000001000000000000000000000
use :00000000000000000000000000000000
in  :00000000010000000000000000000000
out :00000000010000000000000000000000
[9]----------------

def :00000000010000000000000000000000
use :00000000000000000000000000000000
in  :00000000000000000000000000000000
out :00000000010000000000000000000000
[2]-----—=—--m——-—-

def :00000000000000000000000000000000
use :00000000000000000000000000000000
in  :00000000000000000000000000000000
out :00000000000000000000000000000000

def :00000000011100000000000000000000
use :00000000000000000000000000000000
in :00000000000000000000000000000000
out :00000000000000000000000000000000
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B.1.1.5 OpenJITOODO00O0000OO0OOOOOO
OpenJITOOODODOOOOOODODDOD (1)DODOOOOODDDOO

ReachingAnalyzer registered.
AvailableAnalyzer registered.
LivenessAnalyzer registered.

Reaching Analysis...

gen :00000000000000000000000000000000
kil1:00000000000000000000000000000000
in :00000000000000000000000000000000
out :00000000000000000000000000000000

gen :00000000010000000000000000000000
kil1:00000000000000000000000000000000
in :00000000000000000000000000000000
out :00000000010000000000000000000000

gen :00000000001000000000000000000000
kil1:00000000000000000000000000000000
in :00000000010000000000000000000000
out :00000000011000000000000000000000

gen :00000000000100000000000000000000
kil1:00000000010000000000000000000000
in :00000000011000000000000000000000
out :00000000001100000000000000000000

gen :00000000001100000000000000000000

kil1:00000000010000000000000000000000
in :00000000000000000000000000000000
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out :00000000011100000000000000000000

Available Analysis...

gen :00000000000000000000000000000000
kil1l:00000000000000000000000000000000
in :00000000000000000000000000000000
out :00000000000000000000000000000000

gen :00000000010000000000000000000000
kil1:00000000000000000000000000000000
in :00000000000000000000000000000000
out :00000000010000000000000000000000

gen :00000000001000000000000000000000
kil1:00000000010000000000000000000000
in :00000000000000000000000000000000
out :00000000001000000000000000000000

gen :00000000000100000000000000000000
kil1:00000000011000000000000000000000
in :00000000000000000000000000000000
out :00000000000100000000000000000000

gen :00000000000100000000000000000000
kil1:00000000011000000000000000000000
in :00000000000000000000000000000000
out :00000000000000000000000000000000

Liveness Analysis...

def :00000000000100000000000000000000
use :00000000010000000000000000000000

402



in :00000000010000000000000000000000
out :00000000000000000000000000000000

def :00000000001000000000000000000000
use :00000000000000000000000000000000
in  :00000000010000000000000000000000
out :00000000010000000000000000000000
[9]-----——————————-

def :00000000010000000000000000000000
use :00000000000000000000000000000000
in  :00000000000000000000000000000000
out :00000000010000000000000000000000
[2]-----———-——————-

def :00000000000000000000000000000000
use :00000000000000000000000000000000
in  :00000000000000000000000000000000
out :00000000000000000000000000000000

def :00000000011100000000000000000000
use :00000000000000000000000000000000
in :00000000000000000000000000000000
out :00000000000000000000000000000000
FixedPoint detected: OK.

ClassHierarchyAnalysis done.
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B.2 OpenJITOOOOOODOODOO

B.2.1 00000000 (1)000

0 aload_0
move %vi0 -> %siO
1 getfield
1d [hsi-1+0],%si-1
1d [%si-1+81,%si-1
4 aload_0
move %vi0 -> %siO
5 invokevirtual
move %si-1 -> %ri0

call 20 -282366568

move %ri0 -> %si-1
8 if_acmpeq

subcc  %si-2 ¥%si-1

branch 1 13

11 iconst_0O
move 0 -> %si0
12 ireturn

return 0 %si-1 -> %ri0

13 aload_0
move %vi0 -> %siO
14 aload_0
move %vi0 -> %si0
15 getfield
1d [hsi-1+0],%si-1
1d [%si-1+16],%si-1
18 arraylength
1d [hsi-1+4],%si-1
srl %si-1 5 -> Ysi-1
19 anewarray
move %si-1 -> Yriil
move -298827864 -> ri0

call 0 -282369992
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22

25

26

29

32

35

36

38

41

42

45

48

move %ri0 -> Y%si-1

putfield

1d [%si-2+0]1,%si-2
st %si-1, [%hsi-2+44]
aload_0

move %vi0 -> %siO
invokevirtual

move %si-1 -> %ri0

call 24 -282366568

getstatic

call 23 -282371456
1d [%ri0+0],%si0
new

call 11 -282370408

move %ri0 -> %si0
dup

move &%si-1 -> %si0
ldc

call 2 -282370712
move %ri0 -> %si0
invokespecial

move %si-1 -> Yril
move %si-2 -> %ri0

call 14 -282367360
aload_O

move %vi0 -> %siO
invokevirtual

move %si-1 -> Y%ril
move %si-2 -> %ri0

call 15 -282366568

move %ri0 -> %si-2
invokevirtual
move Y%si-1 -> %ri0

call 26 -282366568

move %ri0 -> Y%si-1
invokevirtual
move %si-1 -> Yritl
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51

52

53

56

57

60

61

62

63

64

67

70

73

74

move %si-2 -> %ri0

call 25 -282366568
iconst_0

move 0 -> %si0
istore_1

move %si-1 -> %vil
goto

branch 0 142

aload_0

move %vi0 -> %si0
getfield

1d [hsi-1+0],%si-1
1d [%si-1+44],%si-1
iload_1

move %vil => %si0
aaload

arraychk %si-2 Ysi-1
sll hsi-1 2 -> Ysi-1
1d [%si-2+0]1,%si-2
1d [hsi-2+)si-1],%si-2
astore_2

move %si-1 -> Yvi2
aload_2

move %vi2 -> %siO
ifnull

subcc  %si-1 0

branch 1 139

getstatic

call 23 -282371456

1d [hri0+0],%si0
new

call 11 -282370408
move %ri0 -> %si0
dup

move &%si-1 -> %si0
iload_1

move %vil -> %siO
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75

78

81

83

86

87

88

91

94

97

invokestatic
move Y%si-1 -> %ri0

call 27 -282365876

move %ri0 -> %si-1
invokespecial

move %si-1 -> Yriil
move %si-2 -> %ri0
call 14 -282367360
ldc

call 1 -282370712

move %ri0 -> %siO
invokevirtual

move %si-1 —> Y%rit
move %si-2 -> %ri0

call 16 -282366568

move %ri0 -> Y%si-2
aload_oO

move %vi0 -> %siO
iload_1

move %vil => %siO
invokevirtual

move %si-1 -> Y%ril
move %si-2 -> %ri0

call 22 -282366568

move %ri0 -> %si-2
invokevirtual

move %si-1 -> Y%ril
move %si-2 -> %ri0

call 16 -282366568

move %ri0 -> Y%si-2
invokevirtual
move Y%si-1 -> %ri0

call 26 -282366568

move %ri0 —> %si-1
invokevirtual

move %si-1 —> %rit
move %si-2 -> %ri0
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100

101

104

105

108

111

114

115

117

120

121

124

call 25 -282366568
aload_2

move %vi2 -> %si0
getfield

1d [%si-1+0],%si-1
call 21 -282371040

1d [(%si-1+%ri0] ,%si-1
astore_3

move %si-1 -> %vi3
goto

branch 0 135

getstatic

call 23 -282371456
1d [%ri0+0],%si0
new

call 11 -282370408

move %ri0 -> %si0
dup

move &%si-1 -> %si0
ldc

call 1 -282370712

move %ri0 => %si0
invokespecial

move %si-1 —> Y%rit
move %si-2 -> %ri0

call 14 -282367360
aload_3

move %vi3 => %si0
invokevirtual

move %si-1 -> Y%ril
move %si-2 -> %ri0

call 15 -282366568

move %ri0 -> Y%si-2
invokevirtual
move Y%si-1 -> %ri0

call 26 -282366568

move %ri0 -> Y%si-1
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127

130

131

134

135

136

139

142

143

144

147

148

151

1562

invokevirtual

move %si-1 -> Yril
move %si-2 -> %ri0
call 25 -282366568
aload_3

move %vi3 -> %si0
getfield

1d [%si-1+01,%si-1
call 21 -282371040

1d [(%si-1+%ri0] ,%si-1
astore_3

move %si-1 -> %vi3
aload_3

move %vi3 -> %si0
ifnonnull

subcc %si-1 0

branch 2 108

iinc

add %hvil 1 => Yviil
iload_1

move %vil —> %siO
aload_0

move %vi0 -> %si0
getfield

1d [hsi-1+0],%si-1
1d [%si-1+16],%si-1
arraylength

1d [hsi-1+4],%si-1
srl %si-1 5 -> Ysi-1
if_icmplt

subcc  Y%si-2 Ysi-1
branch 3 56
iconst_0O

move 0 —> %si0
ireturn

return 0 %si-1 -> %ri0
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B.2.2 RTLOOOOODOOO

goooobboooo

12

15

iconst_1
move
iconst_2
move
iconst_3
move
iconst_4
move
iconst_5
move
bipush
move
bipush
move
invokest
move
move
move
move
call
move
invokest
move
move
move
move
call
move

ireturn

return 0 %si-1 -> %ri0

1 —> %si0
2 => %si0
3 => %si0
4 -> %si0
5 => %si0
6 —> %si0
7 => %si0
atic

%si-1 -> %ri3
%si-2 -> Y%ri2
%si-3 -> Yriil

%si-4 -> Yri0

566028 -282365464

%ri0 -> %si-4
atic

%si-1 -> %ri3
%si-2 -> ri2
%si-3 -> Yriil

%si-4 -> Yri0

566028 -282365464

%ri0 -> Y%si-4

goo

RTL bb beg:0 end:16

0

move

move

move

move

move

move

move

move
move
move
move
call
move
12

move
move
move
move
call
move

15

0->1 iconst_1
1 -> %si0

1->2 iconst_2
2 => Ysil

2->3 iconst_3
3 -> %si2

3->4 iconst_4
4 -> %si3

4->5 iconst_b
5 -> %si4d

5->6 bipush

6 -> %sib

6->7 bipush

7 -> %si6

7->4 invokestatic
%si6 -> Yri3

%sib -> Yri2

%sid -> Yril

%si3 -> ri0
588156 -282365464
%ri0 -> %si3

4->1 invokestatic
%si3 -> ri3

%si2 -> Yri2

%sil -> Jril

%si0 -> %ri0
588156 -282365464
%ri0 -> %siO

1->0 ireturn

return 0 %si0 —-> %rio0
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B.2.3 0000000OO0ODOODOOODOO

goooobboooo

0

12

14

17

iconst_1

move 1 -> %si0
iconst_2

move 2 -> %si0
iconst_3

move 3 —> %si0
iload_O

move %vi0 -> %siO
iconst_4

move 4 -> %si0
if_icmple

subcc  %si-2 Ysi-1
branch 4 12
iconst_5

move 5 -> %si0
goto

branch 0 14

bipush

move 6 —> %si0
invokestatic

move %si-1 -> %ri3
move %si-2 -> %ri2
move %si-3 -> Y%riil
move %si-4 -> %ri0

call 566028 -282365464
move %ri0 —> %si-4
ireturn

return 0 %si-1 -> %ri0

oood

RTL bb beg:0 end:8

0 0->1 iconst_1
move 1 > %sii

1 1->2 iconst_2
move 2 -> %si2

2 2->3 iconst_3
move 3 -> %si3

3 3->4 iload_0O
move %vi0 -> %si4

4 4->5 iconst_4
move 4 -> %sib

5 5->3 if_icmple

subcc  %sid %sib

RTL bb beg:12 end:14

12 3->4 bipush

move 6 —> %si4d

RTL bb beg:14 end:18

14 4->1 invokestatic
move %sid -> %ri3

move %8i3 => %ri2

move %8i2 —> Yri1

move %sil => %rio

call 588156 -282365464
move %ri0 -> %sil

17 1->0 ireturn
return 0 %sil -> %ri0
branch 4 12

RTL bb beg:8 end:12

8 3->4 iconst_b5
move 5 -> %si4
9 4->4 goto
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B.24 0000000OO0OO0OOO0O

### BB beg ###

a86bc 0 iload_o0

XXX wvi0 -> Y%sid
a86bc 1 iload_1

XXX wvil => %sib
a86bc 2 iload_2

XXX %vi2 -> %si6
a86bc 3 iload_3

XXX %hvi3d => %si7
a86bc 4 invokestatic

move %vi3 => %ri3

move %vi2 > %ri2

move %vil => %ril

move %vi0 -> %ri0

call 588132 -282365464
a86d8 7 iload_3

XXX %vi3d -> Y%sid
a86d8 8 iload_2

XXX %vi2 -> %sib
ag86d8 9 iload_1

XXX wvil => %si6
a86d8 10 iload_0

XXX wvi0 => %si7
a86d8 11 invokestatic

move %vi0 -> %ri3

move %vil => %ri2

move %vi2 > Y%ril

move %vi3d => %ri0

call 588132 -282365464
a86f4 14 return

return 0 O

### BB beg #i##

a86bc 0 iconst_1
XXX 1 -> %siO
a86bc 1 iconst_2
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XXX 2 -> Ysiil
a86bc 2 iconst_3

XXX 3 -> %si2
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B.2,5 0000O000OOOOOOO

### BB beg ###

ac42c

ac42c

ac430

ac430

ac434

ac434

ac438

ac438

ac43c

ac43c

ac440

ac440

ac444

ac444

ac448

ac448

acd4c

0
XXX
1

move

XXX

move

XXX

move

XXX

move

XXX

move
11
XXX
13

move

move
19
XXX
21
move
23

XXX

iconst_1

1 -> Ysil6
istore_0

1 -> Yvio
iconst_2

2 -> Ysil6
istore_1

2 —> Y%vil

iconst_3

3 -> Ysil6
istore_2

3 => Y%vi2

iconst_4

4 -> sil6
istore_3

4 -> %vi3
iconst_b

5 —> %sil6
istore

5 => %vi4d
bipush

6 -> %sil6
istore

6 —> Y%vib

bipush

7 —> %sil6
istore

7 => %vi6
bipush

8 -> Ysil6
istore

8 —> %vi7
bipush

9 —> ’sil6
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acd4c

ac450

ac450

ac4b4

ac4b4

ac4b8

ac4b8

ac4bc

ac4bc

ac460

ac460

ac464

ac464

assign:
ac468

ac468

assign:

ac46c

25
move
27
XXX
29
move
31
XXX
33
move
35
XXX
37
move
39
XXX
41
move
43
XXX
45
move
47
XXX
49

move

hvild=

51
XXX
53

move

%vilbs=

55

return

istore

9 -> %vi8
bipush

10 -> Ysil6é
istore

10 —> %vi9
bipush

11 -> %sil6
istore

11 -> %viil0
bipush

12 -> Ysil6
istore

12 -> Yvill
bipush

13 -> %sil6
istore

13 -> Yviil2
bipush

14 -> Ysil6
istore

14 -> Yviil3
bipush

15 -> %sil6
istore

15 -> Yviil4d

hgl

bipush
16 -> Ysil6
istore

16 -> Jviilb

hg2

return

00
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B.2.6 000000O0OO0ODOODOOODOO

### BB beg ###

ad2a4 O fconst_1

1d [0+-282291660] ,%vf0
assign: %vf0= %f2
ad2ac 1 fstore_0

XXX %sf16 -> Yvfo
ad2ac 2 fconst_2

1d [0+-282291656] ,%vfl
assign: Yvfl= %f4
ad2b4 3 fstore_1

XXX %sfl16 -> Jvfl
ad2b4 4 ldc

1d [0+634292] ,%vE2
assign: %vf2= %f6
ad2bc 6 fstore_2

XXX %sfl16 -> Yvf2
ad2bc 7 ldc

1d [0+634296] ,%vE3
assign: %vf3= %f8
ad2c4 9 fstore_3

XXX %sf16 -> Yvf3
ad2c4 10 ldc

1d [0+634300] ,%vf4
assign: vfd= %£f10
ad2cc 12 fstore

XXX %sfl6 -> Yvf4
ad2cc 14 ldc

1d [0+634304] ,%vf5
assign: %vfb= Jf12
ad2d4 16 fstore

XXX %sf16 -> Yvfb
ad2d4 18 ldc

1d [0+634308] ,%vE6
assign: Jvf6= %f14
ad2dc 20 fstore
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ad2dc

assign:

ad2e4

ad2e4

assign:

ad2ec

ad2ec

assign:

ad2f4

ad2f4

assign:

ad2fc

ad2fc

assign:

ad304

ad304

assign:

ad30c

ad30c

assign:

ad314

ad314

XXX %sf16 —> Yvf6

22 ldc

1d [0+634312] ,%vE7
wf7= f16

24 fstore

XXX %sfl16 —> YvfT

26 ldc

1d [0+634316] ,%vE8
hvE8= f18

28 fstore

XXX %sf16 -> %vf8

30 ldc

1d [0+634320] ,%vE9
wvf9= %£20

32 fstore

XXX %sf16 —-> %vf9

34 ldc

1d [0+634324] ,%vf10
hvEl0= %£22

36 fstore

XXX hsfl16 -> Y%vf10
38 ldc

1d [0+634328] ,%vfll
hvfll= %£f24

40 fstore

XXX %sfl6 -> Yvfll
42 ldc

1d [0+634332] ,%vf12
hvEl2= %£26

44 fstore

XXX %sfl6 -> Yvfl2
46 ldc

1d [0+634336] ,%vf13
hvEl3= %£28

48 fstore

XXX %sfl6 -> Yvfl3
50 ldc
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1d
assign: }vfl4d=

ad3ic 52
XXX

ad3ilc 54
1d

spill: %f2

assign: }vflb=

ad328 56
XXX
ad328 58
return

[0+634340] ,%vf14
%£30

fstore

%sfl16 -> Yvfld
ldc

[0+634344] ,%vE1l5

hf2

fstore

%sf16 -> Yvfils
return

00
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B.2.7 000000 O0OO0ODOODOOODOODOOOOO

Dump of assembler code from Oxafaa8 to Oxafb2c:
Oxafaa8:
Oxafaac:
OxafabO:
Oxafab4:
Oxafab8:
Oxafabc:
OxafacO:
Oxafac4:
Oxafac8:
Oxafacc:
OxafadO:
Oxafad4:
Oxafad8:
Oxafadc:
OxafaeO:
Oxafae4d:
Oxafae8:
Oxafaec:
OxafafO:
Oxafaf4:
Oxafaf8:
Oxafafc:
0xafb00:
Oxafb04:
0xafb08:
OxafbOc:
Oxafbl10:
Oxafbil4d:
0xafbi18:
Oxafblc:
0xafb20:
Oxafb24:
0Oxafb28:

save %sp, —-184, Ysp

%hi (0xe£52e000) , %gl
1d [ %gl + 0x7a8 1, %f2
%hi (0xe£52e000) , %g2
1d [ %g2 + Ox7ac 1, %f4
%hi(0xef52e000), %g3
1d [ %g3 + 0x7b0 1, %f6
sethi %hi(0xef52e000), %gl
1d [ %g4 + 0x7a8 ], %f8
%hi (0xe£52e000) , %gl
1d [ %gl + Ox7ac 1, %f10
%hi (0xe£52e000) , %gl
1d [ %gl + 0x7b0 1, %f12
sethi %hi(0xef52e000), %gl
1d [ %gl + 0x7a8 ], %f14
sethi %hi(0xef52e000), %gl
1d [ %gl + Ox7ac ], %f16
sethi %hi(0xef52e000), %gl
1d [ %gl + 0x7b0 1, %£18
%hi (0xe£52e000) , %gl
1d [ %gl + 0x7a8 1, %£f20
%hi (0xe£52e000) , %gl
1d [ %gl + Ox7ac 1, %f22
%hi(0xef52e000), %gl
1d [ %gl + 0x7b0 ], %f24
%hi(0xef52e000), %gl
1d [ %gl + 0x7a8 ], %f26
%hi (0xe£52e000) , %gl
1d [ %gl + Ox7ac 1, %£f28
%hi (0xe£52e000) , %gl
1d [ %gl + 0x7b0 1, %£30

ret

sethi

sethi

sethi

sethi

sethi

sethi

sethi

sethi

sethi

sethi

sethi

restore

End of assembler dump.
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Oxefb2e7a8

Oxefb2e7ac

0xef52e7b0

Oxefb2e7a8

Oxefb2e7ac

0xef52e7b0

Oxefb52e7a8

Oxefb2e7ac

0xef52e7b0

Oxefb2e7a8

Oxefb2e7ac

0Oxef52e7b0

Oxefb52e7a8

Oxefb2e7ac

0xef52e7b0

<fconst_0>

<fconst_1>

<fconst_2>

<fconst_0>

<fconst_1>

<fconst_2>

<fconst_0>

<fconst_1>

<fconst_2>

<fconst_0>

<fconst_1>

<fconst_2>

<fconst_0>

<fconst_1>

<fconst_2>



B.2.8 0000O000OODOOOOO

Dump of assembler code from Oxaebc8 to Oxaec24:

Oxaebc8: save %sp, —-200, %sp
Oxaebcc: mov 1, %10
OxaebdO: mov 2, %11
Oxaebd4: mov 3, %12
Oxaebd8: mov 4, %13
Oxaebdc: mov 5, %14
OxaebeO: mov 6, %15
Oxaebe4: mov 7, %hl6
Oxaebe8: mov 8, %17
Oxaebec: mov 9, %i0
Oxaebf0: mov Oxa, %il
Oxaebf4d: mov Oxb, %i2
Oxaebf8: mov Oxc, %i3
Oxaebfc: mov Oxd, %i4
Oxaec00: mov Oxe, %ib5
Oxaec04: mov Oxf, %gl
Oxaec08: mov 0x10, %g2
OxaecOc: mov Ox11l, %g3
Oxaec10: mov O0x12, %gé
Oxaecl14: st %gl, [ %sp + 0x9c ]
Oxaec18: mov 0x13, gl
Oxaeclc: ret

Oxaec20: restore

End of assembler dump.
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B.29 0000O000OO0ODOOOOO

Dump of assembler code from Oxaebc8 to Oxaec28:

Oxaebc8: save %sp, —-200, %sp
Oxaebcc: mov 1, %10

OxaebdO: mov 2, %11

Oxaebd4: mov 3, %12

Oxaebd8: mov 4, %13

Oxaebdc: mov 5, %14

OxaebeO: mov 6, %15

Oxaebe4: mov 7, %hl6

Oxaebe8: mov 8, %17

Oxaebec: mov 9, %i0

Oxaebf0: mov Oxa, %il
Oxaebf4d: mov Oxb, %i2
Oxaebf8: mov Oxc, %i3
Oxaebfc: mov Oxd, %i4
Oxaec00: mov Oxe, %ib5
Oxaec04: mov Oxf, %gl
Oxaec08: mov 0x10, %g2
OxaecOc: mov Ox11l, %g3
Oxaec10: mov O0x12, %gé
Oxaecl14: st %gl, [ %sp + 0x9c ]
Oxaec18: mov 0x13, gl
Oxaeclc: 1d [ %sp + 0x9c 1, %10
Oxaec20: ret

Oxaec24: restore

End of assembler dump.

Dump of assembler code from Oxaebc8 to Oxaec24:
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