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3.3.1 OpenJITOOOODOOOODODOO
(1) OpenJITOOOOOO0OODO
OpenJITODO0ODO0O0O00O0O00OODO0OOO0O0O0O0O0OO0OO0OO00O0O

e OpenJITOOODODO
— OpenJIT.Compile O O O

e OpenlJIT Java Native Code API 0O O 0OO
(a) OpenJITOOOO

OpenJITODOODOD COODODODODODOODDOODODODOODDODO

e java_lang Compiler start()
(b) OpenJITUUOUDODODODODOODODODOOOO

OpenJITOOOODODOOODOODOODOOODOOODODODOOOODOO

e OpenJIT.Compile.compile()
(c) OpenJIT JNI APIO OO

OpenJIT JNIAPIODODOD CODOODOOODODOOOODOOOODOOOO

e java lang Compiler_start()
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OpenJIT.frontend.tree.CheckContext 00 00 [
OpenJIT.frontend.tree.CodeContext O O O
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OpenJIT.frontend.tree.GreaterOrEqualExpression 0 00 0
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OpenJIT.frontend.tree.IncDecExpression O O O
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OpenJIT.frontend.tree.InlineReturnStatement O O O
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OpenJIT.frontend.tree.MultiplyExpression 0 0O [
OpenJIT .frontend.tree.NaryExpression O 0O O
OpenJIT .frontend.tree.NegativeExpression O 00 [
OpenJIT frontend.tree.NewArrayExpression 00 00 0
OpenJIT.frontend.tree.NewInstanceExpression O 00 0
OpenJIT.frontend.tree.Node 00 O 0
OpenJIT.frontend.tree.NotEqualExpression 0 00 0
OpenJIT.frontend.tree.NotExpression 0 O O
OpenJIT .frontend.tree.NullExpression 0 00 O
OpenJIT.frontend.tree.OrExpression 0 O O
OpenJIT.frontend.tree.PositiveExpression [0 0 [
OpenJIT.frontend.tree.Post DecExpression O O 0
OpenJIT.frontend.tree.PostIncExpression O O O
OpenJIT.frontend.tree.PreDecExpression 0 O O
OpenJIT.frontend.tree.PreIncExpression 0 0O 0

OpenJIT.frontend.tree.RemainderExpression 0 O O
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— OpenlJIT .frontend.tree.ReturnStatement 0 O [

— OpenJIT .frontend.tree.Shift LeftExpression 00 00 [

— OpenJIT .frontend.tree.ShiftRight Expression 0 O O

— OpenJIT .frontend.tree.ShortExpression 00 00 0

— OpenJIT .frontend.tree.Statement 0 O O

— OpenJIT frontend.tree.StringExpression 00 00 O

— OpenJIT .frontend.tree.SubtractExpression 0 O O

— OpenJIT.frontend.tree.SuperExpression 0 O O

— OpenJIT .frontend.tree.SwitchStatement 00 O O

— OpenlJIT .frontend.tree.SynchronizedStatement 0 O [
— OpenJIT.frontend.tree. ThisExpression 0 00 O

— OpenlJIT .frontend.tree. ThrowStatement O O [

— OpenJIT frontend.tree. TryStatement 0 O O

— OpenJIT .frontend.tree. TypeExpression O O O

— OpenJIT .frontend.tree.UnaryExpression 0 O 0

— OpenJIT .frontend.tree.UnsignedShift Right Expression O O O
— OpenJIT frontend.tree.VarDeclarationStatement 0 O O

— OpenJIT .frontend.tree. WhileStatement O O O

e OpenlJIT.frontend.util O 0 00O O

— HashtableEntry O O O

— HashtableEnumerator 0 O O
— IntKeyHashtable O O O

— LookupHashtable 0 O O O O
— Queue 00O 0O
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gboooboobobobobuobogbooboo

e BytecodeParser.BytecodeParser()
(b) DOOOOOOOOOOO

gbogoboobobbobuoobooubobnboo

e BytecodeParser.parseFrom()

ControlFlowGraph.createCFG()

ControlFlowGraph.newBasicBlock()

BasicBlock Analyzer.newBasicBlock()

ExpressionAnalyzer.newBasicBlock()

ExpressionAnalyzer. Expression Analyzer()

DominatorTree.DominatorTree()
(c) ASTOOD

ASTODODOOODODOOOOOODOOOOO

e Discompiler.discompile()

BasicBlockAnalyzer.completeValue()

ExpressionAnalyzer.recoverExpressions|()

ASTFactory.booleanExpression ()

e ASTFactory.byteExpression|()

ASTFactory.charExpression ()

ASTFactory.shortExpression()
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ASTFactory.intExpression()
ASTFactory.longExpression()
ASTFactory.floatExpression()
ASTFactory.doubleExpression()
ASTFactory.stringExpression()
ASTFactory.nullExpression()
ASTFactory.array AccessExpression()
ASTFactory.bitNotExpression/()
ASTFactory.convertExpression()
ASTFactory.exprExpression()
ASTFactory.fieldExpression()
ASTFactory.lengthExpression|()
ASTFactory.negativeExpression()
ASTFactory.notExpression()
ASTFactory.positiveExpression/()
ASTFactory.postDecExpression()
ASTFactory.postIncExpression()
ASTFactory.preDecExpression()
ASTFactory.prelncExpression|()
ASTFactory.castExpression()
ASTFactory.commaExpression ()

ASTFactory.instanceOfExpression ()
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ASTFactory.addExpression()
ASTFactory.divideExpression()
ASTFactory.multiplyExpression()
ASTFactory.subtractExpression()
ASTFactory.remainderExpression()
ASTFactory.andExpression()
ASTFactory.orExpression()
ASTFactory.bitAndExpression()
ASTFactory.bitOrExpression()
ASTFactory.bitXorExpression/()
ASTFactory.equalExpression()
ASTFactory.notEqualExpression()
ASTFactory.shiftLeft Expression()
ASTFactory.shiftRight Expression()
ASTFactory.unsignedShiftRight Expression()
ASTFactory.greaterExpression|()
ASTFactory.greaterOrEqualExpression()
ASTFactory.lessExpression()
ASTFactory.lessOrEqualExpression ()
ASTFactory.assignExpression()
ASTFactory.assignAddExpression/()

ASTFactory.assignBitAndExpression()
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ASTFactory.assignBitOrExpression ()
ASTFactory.assignBitXorExpression ()
ASTFactory.assignDivideExpression()
ASTFactory.assignMultiply Expression()
ASTFactory.assignRemainderExpression()
ASTFactory.assignShiftLeft Expression ()
ASTFactory.assignShiftRight Expression ()
ASTFactory.assignSubtractExpression|()
ASTFactory.assignUnsignedShiftRight Expression|()
ASTFactory.conditional Expression ()
ASTFactory.arrayExpression()
ASTFactory.methodExpression()
ASTFactory.newArrayExpression()
ASTFactory.newlnstanceExpression|()
ASTFactory.identifierExpression/()
ASTFactory.superExpression|()
ASTFactory.thisExpression()
ASTFactory.typeExpression()
ASTFactory.breakStatement()
ASTFactory.caseStatement()
ASTFactory.catchStatement()

ASTFactory.compoundStatement,()
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ASTFactory.continueStatement()
ASTFactory.declarationStatement ()
ASTFactory.doStatement()
ASTFactory.expressionStatement()
ASTFactory.finallyStatement,()
ASTFactory.forStatement()
ASTFactory.ifStatement()
ASTFactory.returnStatement|)
ASTFactory.switchStatement/()
ASTFactory.synchronizedStatement()
ASTFactory.throwStatement()
ASTFactory.tryStatement,()
ASTFactory.varDeclarationStatement )

ASTFactory.whileStatement()
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googd

e OpenlJIT.frontend.discompiler 0 0 O 0O O

— Annotation 0 O O

— AnnotationAnalyzer O O O

— MetaclassO O O

— MethodInformation 0 0 00 000 O

— RuntimeMethodInformation 0 O O
e OpenlJIT.frontend.tree 0 0 00O O

— ArrayAccessExpression 00 0 0
— ArrayExpression 0 0O 0O

— AssignExpression 0 0O 0O

— AssignOpExpression 0 0 O

— BinaryAssignExpression 0 0 0
— BinaryExpression 0 0 [

— BinaryLogicalExpression 0 0 0 0 0
— BreakStatement 0 O O

— CaseStatement 0 O O

— CastExpression 0 0O O

— CatchStatement 0 O O

— CommaExpression 0 O O

— CompoundStatement 0 O O

— ConditionalExpression 0 O O

— ContinueStatement 0 O O
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ConvertExpression 0 O 0O
DeclarationStatement 00 00 O
DoStatement 0 O O
Expression 0 O O
ExpressionStatement O O [
FieldExpression O O O
FinallyStatement 0 O O
ForStatement O O O
IdentifierExpression O O O
IfStatement O O O
IncDecExpression 0 O O
InstanceOfExpression O O O
LengthExpression 00 00 O
MethodExpression O 00 0
NewArrayExpression 0 00 O
NewlInstanceExpression 0 0 [
ReturnStatement 0 0 O
Statement 0 O O
SuperExpression 0 O O
SwitchStatement 00 O O
SynchronizedStatement O O O
ThisExpression 0 O O
ThrowStatement O O O
TryStatement 0 O O
TypeExpression 00 00 O

UnaryExpression O O O
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— VarDeclarationStatement O O [

— WhileStatement O O O
e OpenlJIT.frontend.util O 0 00O O
— LookupHashtable 0 O O O O

() 0000000000
goooooboobobboobuoboobouboa
e AnnotationAnalyzer.read Annotation()

(b) 0DOO0DODDOOOOO
gboooooboobobboobuoboboubod
e AnnotationAnalyzer.registerAnnotation()

(¢ 0DODODO0OOC
gbooboobobooboogboooboda
e AnnotationAnalyzer.addMetaobject()

e BinaryAssignExpression.check()
e BreakStatement.check()

e CaseStatement.check()

e CatchStatement.check()

e CommaExpression.check()

e CompoundStatement.check()

e ConditionalExpression.check()

e ContinueStatement.check()
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DeclarationStatement.check()
DoStatement.check()
Expression.check()
ExpressionStatement.check()
FinallyStatement.check()
ForStatement.check()
IfStatement.check()
IncDecExpression.check()
MethodExpression.check()
NewlInstanceExpression.check()
ReturnStatement.check()
Statement.check()
SwitchStatement.check()
SynchronizedStatement.check ()
ThrowStatement.check()
TryStatement.check()
WhileStatement.check()
ArrayAccessExpression.checkValue()
ArrayExpression.check Value()
AssignExpression.checkValue()
AssignOpExpression.check Value()

BinaryExpression.check Value()
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BinaryLogicalExpression.checkValue()
CastExpression.checkValue()
ConditionalExpression.checkValue()
ConvertExpression.checkValue()
Expression.checkValue()
FieldExpression.checkValue()
IdentifierExpression.check Value()
IncDecExpression.check Value()
InstanceOfExpression.check Value()
LengthExpression.checkValue()
MethodExpression.checkValue()
NewArrayExpression.check Value()
NewInstanceExpression.checkValue()
SuperExpression.checkValue()
ThisExpression.checkValue()
TypeExpression.check Value()
UnaryExpression.checkValue()
ArrayAccessExpression.check AssignOp/()
Expression.check AssignOp()
FieldExpression.check AssignOp()
IdentifierExpression.check AssignOp()

ArrayAccessExpression.check LHS()

86



Expression.check LHS()
FieldExpression.checkLHS()
IdentifierExpression.check LHS()
ArrayAccessExpression.checkInitializer()

Expression.checkInitializer()
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(4) OpenJITOOOOO
OpenJITOOODODODODOODOODDOODDODODDOOODODOOOO

e OpenJIT .frontend.asm O 0O OO O
— Assembler 0 0O O
e OpenJIT.frontend.flowgraph O 0 00 O

— ASTTransformer O O O

— Optimizer 0 O O
() DOOOOO

goooubbooooboboobboooobod
e Assembler.optimize()
e Optimizer.optimize()

(b) DOOOODOOO

gboooboobobobobuobogbooboo

e Optimizer.generateBytecode()

AddExpression.code()

ArrayAccessExpression.codeValue()

ArrayExpression.codeValue()

AssignExpression.code()

AssignExpression.codeValue()

AssignOpExpression.code()

AssignOpExpression.codeValue()
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BinaryBitExpression.codeValue()
BinaryExpression.codeValue()
BitNotExpression.codeValue()
BooleanExpression.codeValue()
BreakStatement.code()
CatchStatement.code()
CommaExpression.code()

CompoundStatement.code()

ConditionalExpression.codeValue()

ContinueStatement.code()
ConvertExpression.codeValue()
DeclarationStatement.code()
DoStatement.code()
DoubleExpression.codeValue()
Expression.code()
Expression.codeValue()
ExpressionStatement.code()
FieldExpression.codeValue()
FinallyStatement.code()
FloatExpression.codeValue()
ForStatement.code()

IdentifierExpression.codeValue()
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IfStatement.code()
InlineMethodExpression.code()
InlineMethodExpression.codeValue()
InlineNewInstanceExpression.code()
InlineNewInstanceExpression.codeValue()
InlineReturnStatement.code()
InstanceOfExpresion.code()
InstanceOfExpression.codeValue()
IntegerExpression.codeValue()
LengthExpression.codeValue()
LongExpression.codeValue()
MethodExpression.codeValue()
NegativeExpression.codeValue()
NewArrayExpression.codeValue()
NewlInstanceExpression.code()
NewInstanceExpression.codeValue()
NullExpression.codeValue()
PostDecExpression.code()
PostDecExpression.codeValue()
PostIncExpression.code()
PostIncExpression.codeValue()

PreDecExpression.code()

90



PreDecExpression.codeValue()
PrelncExpression.code()
PrelncExpression.codeValue()
ReturnStatement.code()
Statement.code()
StringExpression.codeValue()
SuperExpression.codeValue()
SwitchStatement.code()
SynchronizedStatement.code()
ThisExpression.codeValue()
ThrowStatement.code()
TryStatement.code()
VarDeclarationStatement ()

WhileStatement.code()

91



(5) OpenJITOOOOOOOODOO
OpenJITOOOOO0ODOOOOO0D0OO0OOOOOOODOOOOOOOOO

e OpenJIT.frontend.flowgraph O 0 00 O

— FlowGraph O 0O O
— ControlDependencyGraph O O [
— DataFlowGraph O O O

— ClassHierarchyGraph 0 O O
e OpenlJIT .frontend.tree 1 0 00O O

— Expression 0 0 0

— Statement O 0 O
(a) ASTOOOD
ASTOOOOOOOO0O0OO0OO0ODOO0ODOO0O0OO0
e FlowGraph.setAST()

e FlowGraph.setCFG()

e FlowGraph.setCHInfo()
(b) 0DODOOOOOOOOO

guoboooboobobobobboobbuooboobo

e FlowGraph.constructDFG()

DataFlowGraph.constructGraph()

DataFlowGraph.seekStatement()

DataFlowGraph.seekExpression()

DataFlowGraph.initDataFlow()

92



(¢) DODODOUDODODOOOOOOOO

oo oooobooooooo
e FlowGraph.constructCFG()
e ControlDependencyGraph.constructGraph()
e ControlDependencyGraph.seekStatement()

(dy DOoOOO0O0OO
goooboooooooboooooooooo
e FlowGraph.analysisCH()

e ClassHierarchyGraph.analysis()

93



(6) OpenJITOOOODOOOODOO

OpenJITOODOODODODODOOODODODOODODODOODOODOODOODODOODO

e OpenJIT.frontend.flowgraph O 0 00 O

— FlowGraph O 0O O

— FlowGraphAnalysis 0 0 O

— DFFunctionRegister 0 0 O

— FlowGraphAnalyzer 0 0 00 000 O
— ReachingAnalyzer 0 O O

— AvailableAnalyzer O O O

— LivenessAnalyzer O O O

— FixedPointDetector O O O

— ClassHierarchy Analyzer 0 O O
e OpenJIT .frontend.tree 1 0 00O O

— OpenJIT.frontend.tree.Expression 0 00 0

— OpenlJIT .frontend.tree.Statement 0 O O

(a) 00000000000

gboobdoboobobodoboboooboobooooo

e DFFunctionRegister.register()
(bp) ODOODDDODOOOO
oo oooonooooooooooao
e FlowGraphAnalysis.analysis()
e ReachingAnalyzer.analysis()
e AvailableAnalyzer.analysis()

e LivenessAnalyzer.analysis()

94



(c) DODOOOO

bbb ooobuooboon

e FixedPointDetector.analysis()
(d) Dooooooo

gboobdogboboobouogboobod

e ClassHierarchy Analyzer.analysis()

95



(7) OpenJITOOOODOOODOO
OpenJITOODOOO0O0DOOOO0OO0O0OOOOOOOOOOOOOOO

e OpenJIT.frontend.flowgraph 0 0 0O 0O O

— ASTTransformer O O O
— FlowGraph O 0O O

— FlowGraphAnalysis 0 0 O
e OpenlJIT .frontend.tree 1 0 00O O

— OpenJIT .frontend.tree.Expression 0 00 0

— OpenJIT frontend.tree.Statement O O O
(a) ASTOOOOOOOO

ASTOODOODOODDOOOOOOODOODOOODOOODOO

e ASTTransformer.registerRule()
(b) ASTOOOOODOO

ASTODODDOOODUODOODODOOOOODOODOOO
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— OpenJIT.ParseBytecode 0 O O

— OpenJIT.Runtime O O O
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e OpenJIT.Compile.NativeCodeAlloc()

e OpenJIT.Compile.NativeCodeReAlloc()

e OpenJIT.Compile.setNativeCode()

e OpenJIT.Compile.getNativeCode()

98
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e OpenJITOOODODO
— OpenJIT.BBinfoO O O
— OpenJIT.BCinfo O O O
— OpenJIT.CompilerError O O O
— OpenJIT.Compile 0 O O
— OpenJIT.Constants 0 O O
— OpenJIT.ExceptionHandler O O O
— OpenJIT.ILnode O O O
— OpenJIT.LinkedList O O O

— OpenJIT.ParseBytecode 0 O O

(a) 0OOODOO

gbooboobouooboboobobbobn

e OpenlJIT.ParseBytecode.parseBytecode()
(b) 0OOOOOODO

gboboooboobobobobuoboobooboa

e OpenlJIT.ParseBytecode.callMethod()
(¢ D0DO0DO0DDO0OOO
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e OpenJIT.ParseBytecode.optim neg()

e OpenlJIT.ParseBytecode.optim_ lemp()
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e OpenJITOOODODO

— OpenJIT.BBinfoO O O

— OpenJIT.BCinfo O O O

— OpenJIT.CompilerError 0 O O

— OpenJIT.Constants 0 O O

— OpenJIT.ConvertRTL O O O

— OpenJIT.ExceptionHandler O O O
— OpenJIT.ILnode O O O

— OpenJIT .LinkedList O O O
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goooooboooboobodobooooooobooog

e OpenJIT.ConvertRTL.extractBB()
(b) DOOOOOOOOOO

gobodoboooobooboobooooboobooobod

e OpenJIT.ConvertRTL.convertRTL()
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OpenJIT Peephole 0 O OO OO0 OpenJITOODODODODODODODODOODOODOOO
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e OpenJITOOODODO

— OpenJIT.BBinfoO O O

— OpenJIT.BCinfo O O O

— OpenJIT.CompilerError 0 O O
— OpenJIT.Constants 0 O O

— OpenJIT.ILnode O O O

— OpenJIT.LinkedList O O O

— OpenJIT.OptimizeRTL O O O

— OpenJIT.VarO O O
(a) DODOOOO0OO

dooddooooooooooooooooooa
e OpenJIT.OptimizeRTL.optimizeRTL()
(b) OO Peephole0 0O
OO0 PeepholeD 0O ODODOOO0ODODOODODOOOODOO
e OpenJIT.OptimizeRTL.eliminatelL()
e OpenJIT.OptimizeRTL.moveUpSV()
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OpenJIT.RegAlloc$VirReg.spill()
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e OpenJIT.RegAlloc$PhyRegs.write()
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e OpenJIT.RegAlloc$PhyRegs.get TmpReg()
e OpenJIT.RegAlloc$PhyRegs.freeTmpReg()

e OpenJIT.RegAlloc$PhyRegs.isTmpReg()
(¢ DooooO

gbooboobouoooboobobobobn
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— OpenJIT.ExceptionHandler O O O
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— OpenJIT.OptimizeRTL O O O

— OpenJIT.RegAllocO 0O O

— OpenJIT.Runtime O O O

— OpenJIT.Sparc0 0 O
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OO0 OpenJITOOOOODODODOOOOOODODOODOODOOOD
gooooooooooooooogo
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(1) OpenJIT 0ODOOO0O0OO

OpenJITODOOOOOOODOODODOOODOOODOO32000000000
goboobodtboooboooobobodoboboboobobobooboboobod

(1-C1) java_lang Compiler start 0 0 O OpenJIT.Compiler 0 O O O Compiler O 0 O
ooooood

(1-C2) OpenJIT.Compiler0 0 O 0O Compiler 0 0 O 0O O OpenJIT.frontend.discompiler.Discomy
0000 Discompiler 000 O0OOOOOO
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OpenJITODODODOODODOODDODOODODDODODODOODDODOOODOODOD 3.30
gbooooobooobooboobboooboobooboooobooboonn
gooooo

(2-C1) OpenlJIT.frontend.discompiler.Discompiler 0 0 O O Discompiler 0 0 0 00O
ControlFlowGraph O ControlFlowGraph 0 00 0000000

(2-C2) OpenlJIT.frontend.discompiler.Discompiler O O O O Discompiler 0 00O O O
BytecodeParser 0 O O O BytecodeParser 0 OO0 OO0 O0O0OO0O
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(4-C1) Optimizer 0 0O O O optimize 0 00 O O FlowGraph O 0 0 O FlowGraph O
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public static final char SIGC_BYTE

O00DD0D00O0O0O0O0O0O0OO byteoODODO.

public static final char SIGC_CHAR

0000000000000 char00QQO.

public static final char SIGC_SHORT

O00D0D0O0O0O0O0O0D0ODODshortOODO.

public static final char SIGC_INT

OO00O0O00O0O0O0O0O0O0OO0immtoooao.

public static final char SIGC_LONG
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public static final char SIGC_FLOAT
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public static final char SIGC_DOUBLE
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public static final int CONSTANT_LONG

constant pool 0 O O O long

public static final int CONSTANT_DOUBLE

constant pool O O O O double

public static final int CONSTANT_CLASS

constant pool 0 O O O class

public static final int CONSTANT_STRING

constant pool 0 O O O String

public static final int CONSTANT_FIELD

constant pool D 0 0O OO0OOO

public static final int CONSTANT_METHOD

constant pool D 0 00O OO0

public static final int CONSTANT_INTERFACEMETHOD

constant pool D 0 00O O0D0OOOO0O
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public static final int CONSTANT_NAMEANDTYPE

constant pool0 0 00O OO

public static final int ACC_PUBLIC

JDKOOOOOODOOOOO public

public static final int ACC_PRIVATE

JDKOOOOOOOOOOD private

public static final int ACC_PROTECTED

JDKOOOOOODOOODQOUO protected

public static final int ACC_STATIC

JDKOOOOOOOOOODO static

public static final int ACC_FINAL

JDKODOOOODODOOODOO final

public static final int ACC_SYNCHRONIZED

JDKOODOOOQODOOOOO synchronized

public static final int ACC_VOLATILE

JDKOOOOOOOOOODO volatile

public static final int ACC_TRANSIENT

JDKOOOOOOOOOODO transient

public static final int ACC_NATIVE

JDKOODODODOOOOOODQO native

public static final int ACC_INTERFACE

JDKOODOOOOOODOO interface

public static final int ACC_ABSTRACT

JDKOOOOOODOOOQOO abstract
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public static final int ACC_SUPER

JDKOOOODOOOODOOO super

public static final int opc_nop

gobodobdd nop

public static final int opc_aconst_null

000000000 aconst_null

public static final int opc_iconst_m1

OO0OOO0OO0O0O0O0O0OO iconst.ml

public static final int opc_iconst_0

OO0OO0D0O0O0O0O0OO0 iconst 0

public static final int opc_iconst_1

O000000D0O0 iconst_1

public static final int opc_iconst_2

OOOOO0O0O0O0OO iconst 2

public static final int opc_iconst_3

OO000O00O00O00 iconst_3

public static final int opc_iconst_4

OO0OD0D0OO0O0O0O0OO0 iconst 4

public static final int opc_iconst_5

OOOO0O0O0O0OO iconst b

public static final int opc_lconst_0

000000000 leonst 0

public static final int opc_lconst_1

000000000 leonst_1
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public static final int opc_fconst_0

000000000 feconst 0

public static final int opc_fconst_1

000000000 feconst 1

public static final int opc_fconst_2

O000000000 feconst 2

public static final int opc_dconst_0

000000000 deonst_0

public static final int opc_dconst_1

000000000 deonst_1

public static final int opc_bipush

O00D00O0O0O0OO bipush

public static final int opc_sipush

O0000000D0O sipush

public static final int opc_ldc

000000000 lde

public static final int opc_ldc_w

000000000 ldew

public static final int opc_ldc2_w

O00000000 lde2.w

public static final int opc_iload

O00000000 iload

public static final int opc_lload

O0O0000000 lload
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public static final int opc_fload

000000000 fload

public static final int opc_dload

O00O000000 dload

public static final int opc_aload

O00D000O0O0O0O aload

public static final int opc_iload_0

O00000000 iload-0

public static final int opc_iload_1

O00000000 iload-1

public static final int opc_iload_2

O00DD00000OO0 iload 2

public static final int opc_iload_3

O000000000 iload-3

public static final int opc_lload_0

O00DD00000O0 lload 0

public static final int opc_lload_1

O00000000 lload-1

public static final int opc_lload_2

OD00000000 lload 2

public static final int opc_lload_3

O0D0DD0O0000O0 lload-3

public static final int opc_fload_0

O00000000 fload 0
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public static final int opc_fload_1

000000000 fload 1

public static final int opc_fload_2

OD00000000 fload 2

public static final int opc_fload_3

OD00000000 fload-3

public static final int opc_dload_0

000000000 dload0

public static final int opc_dload_1

O000000000 dload-1

public static final int opc_dload_2

O0000O00O0O0 dload 2

public static final int opc_dload_3

000000000 dload-3

public static final int opc_aload_0

O00D00000O0O aload_0

public static final int opc_aload_1

O00000000 aload-1

public static final int opc_aload_2

000000000 aload_2

public static final int opc_aload_3

O00000000O aload-3

public static final int opc_iaload

000000000 iaload
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public static final int opc_laload

O00D00000O0O laload

public static final int opc_faload

O000000000 faload

public static final int opc_daload

O00000O0O0O0O0O daload

public static final int opc_aaload

000000000 aaload

public static final int opc_baload

000000000 baload

public static final int opc_caload

000000000 caload

public static final int opc_saload

000000000 saload

public static final int opc_istore

O000000D0O0O0 istore

public static final int opc_lstore

000000000 Istore

public static final int opc_fstore

000000000 fstore

public static final int opc_dstore

000000000 dstore

public static final int opc_astore

O00O000000O astore
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public static final int opc_istore_0

OO00000000 istore 0

public static final int opc_istore_1

OO0O0OO0000D0 istore_1

public static final int opc_istore_2

O000000D00O0 istore 2

public static final int opc_istore_3

OO0D0OD0OO0O0O0O0O0 istore_3

public static final int opc_Istore_0

000000000 Istore 0

public static final int opc_lstore_1

000000000 Istore_1

public static final int opc_lstore_2

000000000 Istore 2

public static final int opc_Istore_3

000000000 lstore 3

public static final int opc_fstore_0

000000000 fstore 0

public static final int opc_fstore_1

000000000 fstore 1

public static final int opc_fstore 2

000000000 fstore 2

public static final int opc_fstore_3

000000000 fstore 3
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public static final int opc_dstore 0

000000000 dstore 0

public static final int opc_dstore_1

000000000 dstore_1

public static final int opc_dstore 2

000000000 dstore 2

public static final int opc_dstore_3

000000000 dstore-3

public static final int opc_astore_0

OO000O0O0O0O00 astore0

public static final int opc_astore_1

OO00O000000 astore_1

public static final int opc_astore_2

OO00000O000 astore 2

public static final int opc_astore_3

OO00O000000 astore_3

public static final int opc_iastore

000000000 iastore

public static final int opc_lastore

O00O0O0O0O0O0O0 lastore

public static final int opc_fastore

000000000 fastore

public static final int opc_dastore

000000000 dastore
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public static final int opc_aastore

00000000 aastore

public static final int opc_bastore

O00O0O0O0O0OO0 bastore

public static final int opc_castore

00000000 castore

public static final int opc_sastore

O0000000D0 sastore

public static final int opc_pop

000000000 pop

public static final int opc_pop2

000000000 pop2

public static final int opc_dup

000000000 dup

public static final int opc_dup_x1

O00000000O dupxl

public static final int opc_dup_x2

000000000 dupx2

public static final int opc_dup2

O00000000 dup2

public static final int opc_dup2 x1

O000000O0O0O dup2x1

public static final int opc_dup2_x2

000000000 dup2.x2
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public static final int opc_swap

gboooobdud swap

public static final int opc_iadd

000000000 iadd

public static final int opc_ladd

O0000000O0 ladd

public static final int opc_fadd

000000000 fadd

public static final int opc_dadd

OD00000000 dadd

public static final int opc_isub

000000000 isub

public static final int opc_lsub

000000000 lIsub

public static final int opc_fsub

000000000 fsub

public static final int opc_dsub

000000000 dsub

public static final int opc_imul

000000000 imul

public static final int opc_lmul

O00D0D00000 Imul

public static final int opc_fmul

OD0O0O000000 fmul
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public static final int opc_dmul

000000000 dmul

public static final int opc_idiv

000000000 idiv

public static final int opc_ldiv

O0D0D0O00O0O0O0 1div

public static final int opc_fdiv

000000000 fdiv

public static final int opc_ddiv

000000000 ddiv

public static final int opc_irem

O000000D00 irem

public static final int opc_lrem

O00000000 lrem

public static final int opc_frem

000000000 frem

public static final int opc_drem

O00000000 drem

public static final int opc_ineg

OO0OO0O0O0O00ODO ineg

public static final int opc_lneg

O0000000O0O lneg

public static final int opc_fneg

000000000 fneg
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public static final int opc_dneg

O00000O0O0OO0O dneg

public static final int opc_ishl

000000000 ishl

public static final int opc_Ishl

O0000O0O0O0OO0O Ishl

public static final int opc_ishr

000000000 ishr

public static final int opc_Ishr

000000000 Ishr

public static final int opc_iushr

O0000000OO iushr

public static final int opc_lushr

O000O0000D0Q0 lushr

public static final int opc_iand

O00000O0O0OO0O iand

public static final int opc_land

000000000 land

public static final int opc_ior

OO0OD0DOOO0OO0O00 ior

public static final int opc_lor

O00DD0OO0OO0OO0OO0OOd lor

public static final int opc_ixor

OO0OO0D0OOO0O0O0O0 ixor
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public static final int opc_lxor

O00D0O00O0O0O0O Ixor

public static final int opc_iinc

O0D0DO0O0O0O0O0O0 iine

public static final int opc_i2l

O0D0DDOOO0O00O0 a2l

public static final int opc_i2f

OD0O0O0O0O0oooiz2f

public static final int opc_i2d

000000000 i2d

public static final int opc_12i

O0D0DD0O0O0O00O0 121

public static final int opc_12f

D0O00Oooooo 2t

public static final int opc_12d

O000O00000O 12d

public static final int opc_f2i

OD0O0000000 f2i

public static final int opc_f21

OD0O0O0O0oooo fal

public static final int opc_f2d

000000000 fad

public static final int opc_d2i

O0O0000000 d2i
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public static final int opc_d21

O000OO0O0O0go d2l

public static final int opc_d2f

DO0O0O0O0oooo daf

public static final int opc_i2b

O000O00000 i2b

public static final int opc_i2c

OO0O0D0OO00000 i2c

public static final int opc_i2s

OO0D0DOO0O0O00 i2s

public static final int opc_lemp

O00000000 lemp

public static final int opc_fcmpl

O00000000 fempl

public static final int opc_fempg

000000000 fempg

public static final int opc_dcmpl

000000000 dempl

public static final int opc_dcmpg

000000000 dempg

public static final int opc_ifeq

000000000 ifeq

public static final int opc_ifne

O00000000 ifne
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public static final int opc_iflt

000000000 ifit

public static final int opc_ifge

O00000000 ifge

public static final int opc_ifgt

000000000 ifgt

public static final int opc_ifle

OD0O0000000 ifle

public static final int opc_if icmpeq

000000000 ificmpeq

public static final int opc_if icmpne

000000000 ificmpne

public static final int opc_if_icmplt

OD000000000 ificmplt

public static final int opc_if icmpge

000000000 ificmpge

public static final int opc_if_icmpgt

O000000000 ificmpgt

public static final int opc_if icmple

000000000 ificmple

public static final int opc_if_acmpeq

000000000 if acmpeq

public static final int opc_if_acmpne

000000000 if acmpne
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public static final int opc_goto

gbooggbodgd goto

public static final int opc_jsr

OO0OO0OO0OO0000 jsr

public static final int opc_ret

boooobdun ret

public static final int opc_tableswitch

000000000 tableswitch

public static final int opc_lookupswitch

OO000000004 lookupswitch

public static final int opc_ireturn

OO00000000 ireturn

public static final int opc_lreturn

000000000 lreturn

public static final int opc_freturn

000000000 freturn

public static final int opc_dreturn

000000000 dreturn

public static final int opc_areturn

O00000000 areturn

public static final int opc_return

00000000 return

public static final int opc_getstatic

O00000000 getstatic
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public static final int opc_putstatic

000000000 putstatic

public static final int opc_getfield

000000000 getfield

public static final int opc_putfield

000000000 putfield

public static final int opc_invokevirtual

000000000 invokevirtual

public static final int opc_invokespecial

O00000000 invokespecial

public static final int opc_invokestatic

000000000 invokestatic

public static final int opc_invokeinterface

O00O0O0O0O0OO0 invokeinterface

public static final int opc_xxxunusedxxx

000000000 xxxunusedxxx

public static final int opc_new

oododgbddd new

public static final int opc_newarray

000000000 newarray

public static final int opc_anewarray

000000000 anewarray

public static final int opc_arraylength

O00000O0O0O0 arraylength
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public static final int opc_athrow

O00000O0O0O0O athrow

public static final int opc_checkcast

O00O0O0O0O0O00 checkeast

public static final int opc_instanceof

0000000 OO instanceof

public static final int opc_monitorenter

0000000 0OO monitorenter

public static final int opc_monitorexit

000000000 monitorexit

public static final int opc_wide

O0D0DD0D0000OO0 wide

public static final int opc_multianewarray

000000000 multianewarray

public static final int opc_ifnull

000000000 ifnull

public static final int opc_ifnonnull

000000000 ifnonnull

public static final int opc_goto_w

goodoobodd gotow

public static final int opc_jsr_w

O00000o000d jsrw

public static final int opc_breakpoint

000000000 breakpoint
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public static final int opc_ldc_quick

O00000O0O0O0OO0O 1de_quick

public static final int opc_ldc_w_quick

000000000 lde-w_quick

public static final int opc_ldc2_w_quick

O00000O0O0OO0 1de2-w_quick

public static final int opc_getfield_quick

O00000000 getfield_quick

public static final int opc_putfield_quick

O00000000d putfield_quick

public static final int opc_getfield2_quick

000000000 getfield2_quick

public static final int opc_putfield2_quick

OO000000004 putfield2_quick

public static final int opc_getstatic_quick

O00D00O0O0O0O0OO0O getstatic_quick

public static final int opc_putstatic_quick

0000000004 putstatic_quick

public static final int opc_getstatic2_quick

000000000 getstatic2_quick

public static final int opc_putstatic2_quick

O00000000 putstatic2_quick

public static final int opc_invokevirtual_quick

O00000000 invokevirtual_quick
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public static final int opc_invokenonvirtual_quick

O00000000 invokenonvirtual_quick

public static final int opc_invokesuper_quick

O00000000 invokesuper_quick

public static final int opc_invokestatic_quick

O00000000 invokestatic_quick

public static final int opc_invokeinterface_quick

000000000 invokeinterface_quick

public static final int opc_invokevirtualobject_quick

O0000000O0OO invokevirtualobject_quick

public static final int opc_invokeignored _quick

O00000000O0DO invokeignored quick

public static final int opc_new_quick

O00000000 new_quick

public static final int opc_anewarray _quick

O00000000 anewarray_quick

public static final int opc_multianewarray_quick

000000000 multianewarray_quick

public static final int opc_checkcast_quick

O0O0000000 checkcast_quick

public static final int opc_instanceof_quick

000000000 instanceof_quick

public static final int opc_invokevirtual_quick_w

O00000000 invokevirtual_quick_w
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public static final int opc_getfield quick w

000000000 getfield quick w

public static final int opc_putfield_quick_w

O00000000d putfield_quick_w

public static final int opc_nonnull_quick

O00000O0O0OO nonnull_quick

public static final int opc_first_unused_index

000000000 first_unused_index

public static final int opc_software

000000000 software

public static final int opc_hardware

O000000O0O0O hardware

public static final int TYPE_INT

OO00000O0O0O0O0O0OO0ORILOODOOODODODOO int

public static final int TYPE_LONG

000000000000 RTLODDODDODODODOO long

public static final int TYPE_FLOAT

O0D0D000000D000RTLOOOOOODOOO float

public static final int TYPE_DOUBLE

000000000000 RTLOOOOOODOOO double

public static final int TYPE_MASK

000000000000 RTLOODODDODODDODODODODODODODDODOO

public static final int TAG_CONST

OO0000d0odoooooRILOOOOOOOODOOOOD
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public static final int TAG_STACK

000000000000 RTLOODODODOODOODOOODDODDOO

public static final int TAG_LOCAL

00000000000 RILOODODODOOOOOOODODODODDOO

public static final int TAG_.PARAM

000000000000 RTLOODODODOODODODOOOOOoOOgoo

public static final int TAG_MASK

OO0000O0O0OO0oOoOoooRILOOOOOOOODODDODODDDDOO

public static final int TAG_SI

OO0000O0O0O0OO0OO0OOCORILOOOOODOOODODOmmtODOOODODOOO

public static final int TAG_SF

000000000000 RTLOOOODODODOOOfloat0O00OO00OODO

public static final int TAG_SD

000000000000 RTLOOODOOODOOOOdoubleD O OOOoOoOnO

public static final int TAG_VI

O00000O0O0O000O0RTLODODDODDODODOODODODO ImtOODDODOOOO

public static final int TAG_VF

O0D0D00000000O0RTLOOOOOODOOOOfloat0O00OO0OOO

public static final int TAG_VD

O0000D00O00O00O0RTLOOOOOODOOOOdoubleDOOOOOODO

public static final int TAG_PI

O0000000O0O00O0RTLOODODODODODOODO IntODDODDODDOO

public static final int TAG_PL

O0D0D000000000RTLOOOOOODOOOOlongdOO0ODOOOOO
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public static final int TAG_PF

O0D0D000000000RTLOOOOOODOOOOfloat0OO00OOOOO

public static final int TAG_PD

O00000000000RTLOOOODODODOOOOdoubleOODODODOOODO

public static final int TAG_REF

000000000000 RITLOODOOOODOOODOOODOODOOOOO0ODOO
0o

public static final int CC_A

00000000000 RILOODOOOOOOODODDODDO

public static final int CC_E

000000000000 RTLOODOODODOOODOODOODOOOOooOan
goooad

public static final int CC_NE

000000000000 RTLOODOODODOOODOODOODOOOOooOan
goooogo

public static final int CC_L

000000000000 RTLOODOOODOOOO0DOO0ODODO0O00oO000oOon
gogooad

public static final int CC_LE

000000000000 RTLOODOODODOOODOODOODOOOOooOan
goooood

public static final int CC_G

00000000000 RILOOOOOOOOOOOOOOOOODODDOD
googd
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public static final int CC_GE

000000000000 RTLOODOOOODOOOODDOODODOODOOOODOO
goooood

public static final int CC_FA

00000000000 RILOODOOOOOOODODDODDO

public static final int CC_FE

000000000000 RTLOODOOODOOOO0DOO0ODODO0O00O0000Oon
goooood

public static final int CC_FNE

000000000000 RTLOODOODODOOOOODOODOOOOoOoann
goooooooo

public static final int CC_FL

000000000000 RTLOODOODODOOOOODOODOOOOoOoann
goooogo

public static final int CC_FLE

000000000000 RTLOODOODODOOOOODOODOOOOoOoann
goooooood

public static final int CC_FG

000000000000 RTLOODOOODOOOO0DOO0ODODO0O00O0000Oon
goooogo

public static final int CC_FGE

000000000000 RTLOODOOODOOOO0DOO0ODODO0O00O0000Oon
goooooooo

public static final int CC_NFL

000000000000 RTLOODODDODODOODODOODDODOODOODODOOD
NaNOOOOODODODODODO
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public static final int CC_NFLE

000000000000 RTLOOODODODO0OO0O0DODOO0O0O0DoODO0ooooon
NaNOOOODOOOOoOOoood

public static final int CC_NFG

000000000000 RTLOOODDODOOODDODOOODDODOOOooO
NaNOOOODOOOOOOO

public static final int CC_NFGE

000000000000 RTLOOODDODOOODDODOOODDODOOOooO
NaNOOOODOOOOOOoOOoog

public static final int CC_LU

000000000000 RTLOODODOOOOODOODODOODODOOOODOOOD
goooooon

public static final int CC_LEU

000000000000 RTLOODODOOOODOOOOOODOOO0O0O00O0O0OO0
goooooooon

public static final int CC_GU

000000000000 RTLOODODOOOODOOOOOODOOO0O0O00O0O0OO0
ogoooooon

public static final int CC_GEU

000000000000 RTLOODODOOOODOOOOOODOOO0O0O00O0O0OO0
dooooooooo

public static final int CC_TBLOB

000000000000 RTLOOODODODODOOO0ODOODODOOOODOOnD
goooood

public static final int CC_TBLSW

OO00000O0OO0OoO0oOoOoRILOOOOOOOUOODDOOODODOO
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public static final int CC_JSR

OO0000O0O0OO0O0O0OoOoRILOODOOOOOOODOJVMO jsrO000O

public static final int ARGO

gboobooboboobuooboon

public static final int ARG1

gboobooboboobuooboon

public static final int ARG2

gboobooboboobuooboon

public static final int ARG3

gboobooboboobuooboon

public static final int RETI

000000 (int) 000000000000 OOO

public static final int RETL

000000 (long)DODODOOOOOODOOODODOO

public static final int RETF

000000 (float,doubley D0 DD D000 O0OOOOOO

public static final int METHOD _OFFSET

O00000D0DO0000000O0ODOO000000DODODDODOODOO JDKODO
googoobod

public static final int METHOD_FLAG_BITS

000000000000 bOO000DODoO0o0oo0oooDOoJbKOOODODOOOO
HEN

public static final int FLAG_HAS_INVOKE

goboogodooooboobouoboboboboboobobooboobooonog
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public static final int FLAG_HAS_EXCEPTION

goboogbdotoooboobooboobobobobobooboobooboonbg

public static final int FLAG_HAS_JSR

O0000D0O000b00o0bo0o0g0oOog g sr00gono

public static final int FLAG_ HAS THROW

O00D0D0D0ODODODDODDODDODDO0O0O0O0OD0O000 athrowDDODODODOO

public static final int FLAG_HAS_CALL

0000000000000 000000000000 CALLODOOOO

public static final int FLAG_OPTIMIZE_LEAF

O000000000000 Leaf DOOO0DOOOODOOOOO

(3 0OOOOO0O

god

(4) DOOO

oo
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4.1.2 OpenJIT.LinkedList 00O
(1) 00

0000000000000 O0DOO00O0 BCinfo, [Lnode0 0O000D0OO0ODOO
gooo

(2) 0DOOOO(00)

e [Lnode next

googoooboood

(3) 0OOOOO0DO

oo

(4) DOOO

oo
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4.1.3 OpenJIT.BCinfoO OO
(1) 00

goboooooboooooboonoo

(2) 0DOOOO(00)

e static final int FLAG_BRANCH_TARGET

gbooobooboboobod

e static final int FLAG_.CTRLFLOW _END

gboooboobooboboobooboda

e static final int FLAG_EXCEPTION_HANDLER

gboooboobobooboobooboobooobo

e static final int FLAG_IN_TRY_BLOCK

gboooboobood

e static final int FLAG_.CTRLFLOW_DONE

gobogboobooboobobbobn

e static final int FLAG_BEGIN _BASIC BLOCK

gbooobdoguobobboobuoobouooboobn

e int flag

goboobdoooboobodboboobooooobooboobood

— FLAG_.BRANCH_TARGET

— FLAG_CTRLFLOW_END

— FLAG_EXCEPTION_HANDLER
— FLAG_IN_TRY BLOCK

— FLAG_.CTRLFLOW_DONE
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— FLAG_BEGIN_BASIC BLOCK

int stack_delta

O0D0DD0O00D00OD0OD0OD0O0O000000Java0dOO0OO0OOOOODODODODODODO
gooogobood

OpenJITODOODODOODOOODODOOODODOODODOO

int stack_size

000000000000 00D0000Javal000OO0OODOOOO Open-
JITRTLOOODOOOOOOODODODDODDO

int native_pc

00000000 0oUoooooOOoO0oOo(@ooo)Dooooo

BBinfo bb

gobouodbbooboooobooboobboobnboobbbooboo
OD0O0000000OnudlODOOO

(3) 0000000
e public BCinfo()

0000 BCnfoOOOOOOOOODOODO
0000 Doboooo

goobod bood

gooboo ooo

OO00ODO nativepcO - 1000000 -10000000000CO0OODODODODO
goooon

goobodg ood

(4) 0DOOO

god
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4.1.4 OpenJIT.ILnode 000
(1) 00

0000000000000 00000000o0oDo0o0ooon OpenJITODO
O000000000o0o0o000 OpenJITODODODODODDOOODOODODODOODOOOOO
agd
(2) 00000 (0D0)

e static final byte ELIMINATED

gboobogboboobuooboooboa

e static final byte NOP

000000 (NoOPeration) 000000000

e static final byte ARRAYCHK

goboobdooboobooboooonon

e static final byte DIVOCHK

goboobooboobooboooobooa

e static final byte BRANCH

gobooodooooan

e static final byte CALL

goobobobooan

e static final byte RETURN

googooooooooad

e static final byte TBLSW

gooboboooooooboaad
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static final byte RET

JSROOODDODODOOODOOOOoOO

static final byte MOVE

gobooodooooan

static final byte ADD

gboooboguogd

static final byte ADDCC

gbodobooboboooobooa

static final byte ADDX

gbodobooboboooobooa

static final byte AND

gbooboooboon

static final byte LD

000 (32bit)000000000

static final byte LDSH

000 (16bit)000000000

static final byte LDSB

000 (8hit)D OO DODOOOOO

static final byte LDUH

000 (0Oo0oo8hit)DoDo0O0O0OoOo

static final byte OR

gbooboooboon

static final byte DIV

gobooodooooan
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static final byte SLL

gboooboobobooboobn

static final byte MUL

gobooodooooan

static final byte SRA

gboooboobobooboobn

static final byte SRL

gobooooooooooonon

static final byte ST

00O (32bkit)000000000

static final byte STB

00O (8bit)D0DOODO0O0

static final byte STH

00O (16bit)00O000O000D0

static final byte SUB

gboooboguogd

static final byte SUBCC

gbodobooboboooobooa

static final byte SUBX

gbodobooboboooobooa

static final byte XOR

gboooboobobooboobn

static final byte IREM

goooboooooood
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static final byte I12F

int00 float 000 00000O00CDOODO

static final byte 12D

int00O double0 0 O0OO0D0OO0OO0OOOO

static final byte F2I

float 00 it 0000000000 DOODO

static final byte D21

double 0 int0 00000000 OO0OO

static final byte F2D

float 00 doubleD OO0 OO0OOOOOOOO

static final byte D2F

double OO0 float 000000000 OOOO

static final byte FNEG

float 0 double 00O O OO0ODOOOOOODOOO

static final byte FABS

float 0 double 00D DO OODOODOOOOO

static final byte FSQRT

float 0 double 00D OOOOOOOOOO

static final byte FCMP

float 0 double DD OO OODOODOOOO

static final byte CONV

gboobogboouoboboobooobda

private int op_and_tag

gboogbooooboobouoboobood
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int dval

gooooooon

int lval

goooboooo

int rval

goooboooo

private static final String name|]

000000000000 javaldang.String0 000000

(3) 0000000
e public ILnode()

O00D0 ILnode0D0ODOOOOOOODOO
O000 ILnode0D0ODOOOOOOOODOO
goood gooo
goood gooo
goog ooo

goobodg bood
e public ILnode(LinkedList 11)

0000 Ilnode 0000000000000 O00O0O0O0O
0000 Ilnode 0000000000000 00O0O0O0O
00000 I(0000o0)

00000 000

0000 IlnextD thisOODOOO0O

goobodg ood
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(4) 0OOO
e final int op()

OO000 OoOooDoOoooo

OO000 OoOooDoOoooo

OOoooO0 ooo

OO0000 ooOoooo

O000 opandtagO OO 8it0DO0OOO0O

goood ooo
e final int dtype()

gobod bobooboboobood

gobod bobooboboobood

goobodg bood

o0 boboooobon

0000 opandtagO 16bit0 00000 OxAODOOODOOOO

goood ooo
e final int ltype()

gobod bobooboboobood

gobod bobooboboobood

goood gooo

oo oboubooogo

0000 opandtagO 8bit0 OO0 D000 OxfO0OO00OOOOO

gpoood ooo

e final int rtype()
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o000 bDoODoOoOOoOoooooooon
o000 bDoODoOoOOoOoooooooon
OoO0O00 ooo

00000 D0ooooooooo

0000 opandtagD OxfO0O0 000000

goobodg bood
e final int tagD()

o000 boboobooboobood

gobod boboobooboobod

goobogo ooo

o0 boboooobon

0000 opandtagO 16bit0 00000 TAGMASKOOODOOOOO

oobobod ood
e final int tagL()

gobod bobooboboobood

000 boboobooboobood

goobogo ooo

goobd boboobooboan

0000 opandtagD 8bitOD0 D DO OO TAGMASKOODOOOOO

goood odo
e final int tagR()

oo gbobodobooboon
oo gbobodobooboon

goobodg bood
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goooud gboubgooogo
0000 opandtagld TAGMASKOOOOOODOO

gooodg ooo
e final int typeD()

oo obogooooooboo

good ooboboobobon

goood gooo

goobod booogoooaobd

0000 opandtagO 16bit0 00000 OxAODOOODOOOO

goood ooo
e final int typeL()

oo obogooooooboo

good ooboboobobon

goood gooo

goobod booogoooaobd

0000 opandtagO 8bit0 OO0 D000 OxfO0OO00OOOOO

goobodg bood
e final int typeR()

OooO0O ODoODODObOODbDbODbODbOO0
o000 DoooooDbobboDbOoO
Oo00oO00 ood

O0000 O0oooooooo

0000 opandtagD OxfO0O0000OO0O0

goobodg bood
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e public final ILnode insn(int op, int dtype, int dval, int ltype, int lval, int rtype,

int rval)

gobod obooboooboobobobooooo
ool boboobooboboobooboboobooboa

00000 op(00000),dtype(000000000),dva(0000000
0)0 ltype(000D0O00D000), val(00000000)0 rtype(0000
00000), mal(@O0000000)

O000O0O0 this

O000 DODO 8bitOOD OO op,dtypeltypertype 00 00000 OO
32bit O op.and tagO O 0 0 00O dvallval,rval 0 O 0 00 thisO DO OO0 OO

gooood ooo
e public final ILnode move(int dtype, int dval, int rtype, int rval)

good gboboobobuobodobuoobooobobobonbon
oo gbobobooobuoboobooboooboobonboo

00000 dtype(00O0D000000), dval(00000000)0 rtype(d0
0000000), mal(00000000)

O000O0O0 this

0000 0000 8bit00 D000 MOVE,dtype,rtype0 0000 00 00O 32bit
O opand tag0 00000 dval,rval 00000 thisOOO DO OO

goood ooo
e public final ILnode moveStack(int dval, int rval)

gbood obbooobobobobbooobooboooboboboon

gbood gooobobouooobbobouoboobboboobouooboo
ubooboobgoobobooboobobooobouobobooa

00000 dval(D0OD0OO0DO0O0DO0OO0O0OUOOOO) O wa(DOOOOODO
Oooooooon)
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O000O0O0 this

0000 op.and_tag MOVE, TAG.STACKO OO O OO dval,rval O thisO O
0000 Wal0OD-1000000

oobobod ood
e public final ILnode call(int func, int arg0)

0000 CALLOOODO0OOOO0OODOODO0OOOOOOODOO0
0000 CALLOOODOOOO0OODOODOOOOOOODOO0
00000 func(D0000000OO)O argd(constant pool O index)
00000 this

0000 opandtagD 000000 CALLOODODODODO lvalO arg0, rval 0 func
gooogoad

ooooo ooo
e public final ILnode conv(int dtype, int dval, int rtype, int rval)

ool bogobodoobouooboboooboobuobooboobobooonn
gogd

gbood googooboobdootbuobuobobuouobooboboobobo
god

00000 dtype(00O0D000000), dval(00000000)0 rtype(d0
0000000), mal(00000000)

O000O0O0 this

0000 000D 8bitOO 00O CONV,dtype,rtypeD 00000000 32bit
0 op.and_tag0 00000 dvalrval 00000 thisD OO0 0OO

goooo oogo
e public final ILnode branch(int cond, int target_pc)

good gboboobobuobodobuoobooobobobonbon
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gl ooobooodoooooooouoooooooo
00000 cond(DOOO), target_pe(0 O O PC)
00000 this

0000 opandtagd OO0 0000 BRANCHO OO O OO lval O cond, rval
U target_pcU OO OO0

gooood ogo
e public final ILnode jsr(int target_pc)

O000 JSROOOODODODODOOOODOOOOOoDoDOoOoooo
0000 JSROOOODODODOOODODOOOOOoODOoOoooo
00000 targetpe(O OO PC)

O000O0O0 this

0000 opandtagD 000000 BRANCHOOOOOODOOODODODO
0000 TAGSIOOODOOO lvalO CC_JSR, rval O target pc 0 00O 0O
gud

Ogododg Oooo
e public final ILnode nop()

0000 NOPOOOOOOOODOODOOODOODODOO
0000 NOPOOOOOOOODUOODOOODOODODOO
gooodg ood

00000 this

0000 opandtagDO0OOO0OONOPOOOODOO

gooogd odo
e final void remove()

0000 000000 ELIMINATEDODOODOOO

175



0000 OpenJIT PeepholeD 00000 0O OO Optimized 00000 ELIM-
INATEDOOOOOOODOOOOOOOoOOoODoDooooo

goobod bodod
goobod bodod
0000 opandtag0 000000 ELIMINATEDOOODOOD

ooodoo ooo
e final void setD(int type, int val)

0000 000000000000
0000 000000000000

00000 type(DOOOOD0O0O0D),va(00OD0O00DO0O)
00000 000

O000 opandtag0 00000000 DOOD typeOOODODOO dvalO valO
gogoo

goobod ood
e final void setL(int type, int val)

0000 000000000000
0000 000000000000

00000 type(DODODOODOO0D),va(DOODOODOO)
00000 000

0000 opandtag0D 00000000000 type0OOOOO IvalO valO
uoood

ooooo ooo
e final void setR(int type, int val)

good ooboboobobaon
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0000 000000000000
00000 type(DOOOOD0OO0D),va(0OOD0O00DO0O)
00000 000

0000 opandtag0 000000 OCOOO0O typeOOODOODO rvalO valO
gooood

goood oodo
e final void setConst(int val)

0000 0000000000000000
0000 constant folding 000 00000000000000000000
00000 val(OO)

00000 000

0000 opandtag0 00 O0O0OD0OO0MOVEOODODDODOODOOOODOOD
O0000000D0walOvalOODDODOOODODODDODDODDODODOODOOOO
ugoood

ooobod ood
e final void referD()

ool bobooooboobobobuobobobobooooooboD

0000 D0ODD0D0OD000000000000000OooooooO OpenJIT
Peephole 0000 OO0O0OOO0OOODOODODOOODOOOOOOODODODO
gbooooboon

gooboo ooo
gooboo ooo
0000 D0000D00000 TAGREFOOOOOO

goobod ood

e final boolean isNotReferD()
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oo oboboobdobogboobouobobobobn

0000 DO00000D00O000000000000O0d OpenJIT Peephole
gbooboboooboobouoboboonboobuobouoboboon
googd

goobodg ood
O0000 OCOO00O0000true, 0000000 falsedOOO
O000 DO00OO00OD00O000 TAGREFOODODODOODOOOOOO

goood odo
e final boolean isSSTORE()

gobod bbooboobooooboobooban

good obooboooboobboobooobobououoboooboonn
gboobotbbobobobooboboboobUoobobooobooo
ubodobobboooboobooboobobooboboobobooa

goobodg bood
O0000 OO00000000¢true, 0000000 false00O0ODO

0000 opandtag0 0000000000 O0ODOOOO ST,STB,STHOODO
ubooooooboooboon

goooo ooo
e static final String tag2String(int type, int val)

O000 DO0O0OD0D00O000 String0 00000

O000 DO0ODOD0ODOD String0 00000000 ODODOODOODOODO
ubooobooboobboobooboobooboooon

00000 type(D0DDODOO0O00),va(0OOODOO0)D
goood DDDDDDDD(String)D
O000 OD0ODD0ODODOO0OO StringBuffer buf 0 append O O O

goobog bood
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e public String toString()

O000 String0D 00000

O000 DO0OO0OO0D0O0O0D0O0O00000000 String0000O0O0O0ODO
gooooo

goood gooo
00000 00000 Stringd

0000 StringBuffer buf 00000 staticOOJ name 0000000000
String 0 00 00 bufO append 0 O tag2String0 00000000000
000 buf0 append 00000 buf0 0000000

goood ooo
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4.1.5 OpenJIT.BBinfo OO O
(1) 00

gobgooooobooboad

(2) 0DODOO(00)

e BBinfo chain

BBinfoOOOOODOOODOODDODODODODODODODODODODOOODOO

e int beg
0000000000000 (oooooooPbPC)OOO

e int end

0000000000000 (oooooooPbPC)OOO

(3 0OOOOO0O

god

(4) DOOO

god
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4.1.6 OpenJIT.Compile 00O
(1) 00

OpenJITODOOOOCODOOOO OpenJITOODOOODOOODOOOODODOOOO
gooo

(2) 0OOODO(00)
e private int methodblock
JDKOOOOOODODODO methodblockDODOOOODODOO

e private int constantpool

JDKOOOODODDODD constantpool D O OO OO

e Class clazz

gbooobouoboobobooboon

e byte signature|]

gboogbooboooboobobo

e public byte bytecode]

googoood

e public ExceptionHandler exceptionHandler||

gooooobooogano

e protected int access

gooood

e protected int nlocals

googooonoad

e protected int maxstack

gogooonod

181



protected int args_size

goon

protected BCinfo beinfol]

gooogooooooon

int flags

gooobgouoboobogobd

protected int code_area

goboooooboooooboooan

private int code _size

gooooooooood

protected int native pc

goooobboobobbooboon

private static Select enable

gooobooooooobod

private static Select disable

gooobgouoboobogobd

static boolean optimize_stack

Peechole D0 OO OODOOODODODOOO

static boolean optimize_handle

goooboboooboobodoboood

static boolean debug

goboogbogobood

static boolean debugNative

gooooboooano
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e private static final int CONSTANT POOL_ENTRY _TYPEMASK

constant pool D 000000 OOO0ODODOO0O

e private static final int CONSTANT POOL_ENTRY_RESOLVED

constant pool 0 0 0 00000000000 O0OOOO

(3 0OOOOO0O

god

(4) 0DOOO
e public boolean compile()

O000 DO000D0D000000D0D000D0O0000O000000 SPARCO
gboboobobooooonoo

O000 D0OO000O0O00o0oO0oo0 SPARCO0OO0OO0OOOOOOOOOOn
OpenJITOOOOOOODOOO OpenJIT RTLO O O OO OpenJIT Peep-
holeODO OO OOOOOOOO

o000 doouooboooobooboooo

O0000 SPARCOOOOODOOODOODODODODO

O000 ODO0O00OO0 enabled nullO 00O O OO enable.match O thisO O 0O O
O00000D000000tue00D0D0DOfalseD0O0ODOOOO

00000 disabled nulO OO 0O O0O disablematch O thisO OO O OO
O0000o000Ud00dtwuwedO0O0O0OO0Ofalse00ooooong

OpenJIT.parseBytecode 0 00 0000000000000 0OOOOOO
gogoboooood

OpenJIT.convert RTLO OO O0O0OO0OO0OOO0DOOOO0ODOO RTL(OO
0000000 0ooooo0)00D0oooo

0 O optimize stack 0 0 O trued 0 0 O 0 OpenJIT.optimizeRTLO O 0 O
O0O0ORTL(OOOODOOOOOOUODUUOOD)ORTL(ODOD)0O0OO0OOOO
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OpenJIT.regAlloc0 00000000000 ODOOOOOOODOODOO
uooooan

OpenJIT.genativeCode 0 0 0 0000 RTL(OO D)0 SPARCOOOOO
ubobooooood

goooad
e public final int pc2uchar(int pc)

O000 DO0O00O00O000oD0ogoooghitbdooooooo

O000 DO0O0OD0O0OO0ODO0O0O00DO0Oo0oOooooogshitooooogono
O0032bitd000Ooooon

OO0 OpenJITOODOOODOOODOOOOJVMOOOOODOOODOD
goooogon

00000 pe(00000OD0OOOOOODODDOOODO)
00000 32bit000

O000 OO0 bytecodeODOO pcO0DDD0OD0O0OOOOOOOOOODODODODO
Oint 00000000 xf0 0000000000000 0O0O0

goooo ooo
e public final int pc2signedchar(int pe)

O000 DODDDODOO0O0OO0OO0OODOODDODOO8pitDoooooogo

O000 DO000000O0OD0ODOO0000ODO000DoDOoO®hitbobooooo
000 32bit00000000000O0O0

OO0 OpenJITOODOOODOOODOOOOJVMOOOOODOOODOD
uboooooooooon

00000 pe(00000DDODOODODODODOOONO)
ODO0000 32bit000

O000 OO0 bytecodeODOO pcO0DDD0OD0O0OOOOOOOOOODODODODO
Ot 000000000000 00
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ooogoao
e public final int pc2signedshort(int pe)

O000 DODDDOOOOODODODODODODODObitODDODODODODDOO

O000 DODDDODO0OO0O00OU0D0D0D0DU000ODDUOoOooowebitboODDODO
0000 32pit 0000000000000

OO0 OpenJITOODODODODODODODODOOOJVMOOOODODOOODOD
uboooobooooooon

00000 pe(00000DDODOODODODODOOONO)
O0000 32bit000

0000 OO0 bytecodeODOOO pcO pe+100000000000COOOOO
0000 32pit000000000000000O0

ooodoo ooo
e public final int pc2signedlong(int pe)

D000 DO0OO00OO00O0000OD0OooO32bitd00oooogo

O000 DO0O00000D00000DO00ooooooo3a2vitooooon
goooooogooo

OO0 OpenJITOODODODDODODODODODOOOJVMOOOODODOOODOD
gooogbogbouoogo

00000 pe(00000OD0OOOOOODODDOOODO)
O0000 32bit000

0000 OO0 bytecode D 00 pe,pet1,pe+2,pc+3 000000000000
D0000000032it0000000000000000

gooood ooo
e public final int pc2ushort(int pc)

O000 DO0OO00OO00O00O00OD0ogdooOlebitd0DooooOoOo
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O000 DODDODDODO0OO0O00OU00D0D000O0ODDOUOoOooowebitbDODODODO
0000 32bit 0000000000000

OO0 OpenJITOODOODODODODODODOOOJVMOOOODODOOODOD
uboooobooooooon

00000 pe(00000DODODOOODODODODOOONO)
ODO0000 32bit000

0000 OO0 bytecodeODOOOpcO pe+10000000000O0O0D0OODOO
0000 32pit0000000000000D00O0

goobodg bood
e public final native int ConstantPoolValue(int index)

o000 JVvMOOOOODOODDODOO

0000 constant pool0 00 00000O0OO

OO0 OpenJITOOOOODOOODOOOOJVMOOOOODOOODOD
gobooooboooooo

00000 index (constant poolD 0000 O0O)
00000 000 (32bit)

gobd bobdobobooooboobooban

JDKOOOOODDODDODDODODDODOoODOoOoOoODoODoODoOOoOO

00000 index O constant pool 0 0 000 O0O0O0OOOOO OpenJIT .Er-
ror(” Constant pool index out of boundary”) 00 0O 00O

e public final int ConstantPoolAddress(int index)

0000 constant pool0 0000000000000 O0OO

0000 constant pool0 0000000000000 O0OO

OpenJITOOODDODODODODODOODOOOJVMOODODDODODOODODDOO
ubooboobooboboobooboobga

00000 index (constant pool0 00000 0O)
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00000 00000000 (32bit)
O000 indexO 400000 constant pool 0 000000000000

00000 index O constant pool 0 00000000 OOO0O OpendIT .Er-
ror(” Constant pool index out of boundary”) 00 0 0 OO

e private final native int ConstantPoolTypeTable(int index)

0000 constant poolJ 00000 OOODOOOO

O000 indexUOOOO constant pool 0 0 0 0000000000000

ConstantPoolType 0 O 0O O O ConstantPoolTypeResolved D OO O 0O OO
gooogoad

00000 index (constant pool0 00000 0O)
00000 32bit000 (D0 1bit0000000000 7hit00O0)

oo gbobobobuodboubouoooo

JDKOOOOODDODDODDODODDODOoODOoOoOoODoODoODoOOoOO

00000 index O constant pool 0 OO0 000000 OOO0O OpendIT .Er-
ror(” Constant pool index out of boundary”) 00 0O 0 OO

e public final int ConstantPoolType(int index)

0000 constant pool0 0O 000D

O000 indexOOOOO constant pool0 0 00000

OpenJITOOODOOODOOODOOOOOJVMOOODOODOOODDOO
obooooboooboo

00000 index (constant pool0 00000 0O)

00000 constant pool0 00 (int) 0000000 10 1200000000
ugooo

1. Utf8
2. Unicode

3. Integeer
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=

Float
Long
Double
Class

String

© »® N o W

Fieldref

10. Methodref

11. InterfaceMethodref
12. NameAndType

0000 ConstantPoolTypeTable 0 00000000 O0OO0OODODOOODOOODO
CONSTANT POOL_ENTRY _TYPEMASK (0x7f )0 0000000000
oo

gooood ooo
e public final boolean ConstantPoolTypeResolved(int index)

0000 constant poolJ0 00 O0OODOOOODOOO

0000 indexOOODODO constant pool0 000000000 O0OODOODO

OpenJITOOODOOODOOODOOOOOJVMOOODOODOOODDOO
ubooboobooooobooboonboo

00000 index (constant poolD 000D O0O)
O0000 DO0000D000true0 0000000 false0 000

0000 ConstantPoolTypeTable D0 0000000 DO0OODODOOODOODO
CONSTANT POOL_ENTRY RESOLVED (0x7) 00000000000
0000000 falsed000000O0ODOO true0 g

goobood ooo
e public final native String ConstantPoolClass(int index)

OO000 constant poolD 0O O0O0D0OODO
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O000 indexUOOOO constant pool 0 0 0000000

ooooooooJvMOoOooOooooooooooooooooao
00000 index (constant pool0 00000 0)

00000 0000 (javalangString) 00000000000 O0OOO. 00
00’/0000000000000

gobd bobdobobobobooboboboobaon

index 0 constant pool 0 0 000 O0OO0OOOOOCOOOJDKOOOOO
00000000 constant pool0 00000000 (char*)0 00000
00000 javalang.String0 00000000000 0OOO

00000 index O constant pool 0 00000000 OOO0O OpendIT .Er-
ror(” Constant pool index out of boundary”) 00 0 0 OO

000 indexd O OO0 constant poold O O O Methodref, InterfaceMetho-
dRef, FieldRef 0 O 0 0O 0O 00O OpenJIT.CompilerError(”invalid constant
pool reference”) 000000

e public final native String ConstantPoolName(int index)

0000 constant pool0 000000000 DODODODODODOO

0000 indexOOODODO constant pool 0000000000 OOOOOODO

OpenJITOOODOOOODOODOOOJVMOOOOOODODOOOOO
ugoooooooooboobooboonon

00000 index (constant poolD OO 00O0O)
00000 00000000000000 (javadang.String)0

oo gbobbobobuodboubooooa

index 00 constant pool D 0000000 O0O0O0ODOODOOJDKOOOOO
O0000O000constantpool 0000000000 OOODOOOOOO

(char )00 000000000 javalang.String0 0000000000
goon

00000 index O constant pool 0 0 000000 OOOOO OpenJIT .Er-
ror(” Constant pool index out of boundary”) 00 0O 00O
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000 indexO 0O 0O OO constant pool 0 O O O Methodref, InterfaceMetho-
dRef, FieldRef 0 O 0O 0 0 00O OpenJIT.CompilerError(”invalid constant
pool reference”) 0 0 0 000

e public final native byte[] ConstantPoolMethodDescriptor(int index)

0000 constant pool0 00000 Signature(0 000 0DO000)000O

0000 indexD0O00O0OO constant pool0 0 00 0O Signature(D 00000
00)oooo

OpenJITOOODOOOODOODOOOJVMOOOOODODDOOOOO
gbooboboooobobouoboobon

00000 index (constant poolD 000D O0O)
00000 0000000000000 (byte [))

O000 indexO constant pool DD 00000000 ODODODOO JDKOODO
0000000000 constant pool 0000000 OO0OOODOOODO
00 (char ) DD DODOOOOODDOObyteDOODDOOO0OOOOOOOO
ObyteOODOOOO

00000 index O constant pool 0 00000000 OOO0O OpendIT .Er-
ror(” Constant pool index out of boundary”) 00 0O 00O

000 indexd O OO0 constant poold O O O Methodref, InterfaceMetho-
dRef, FieldRef 0 O 0 0O 0O 00O OpenJIT.CompilerError(”invalid constant
pool reference”) 0 0 0 000

e public final native byte ConstantPoolFieldDescriptor(int index)

0000 constant pool 0000000 OOOO

O000 indexUOOOO constant pool 0 00000000000

OpenJITODOODODDOOOOODOODOJVMOODOOOODOOOOOO
gbooobooboobobooo

00000 index (constant poolD 0000 O0O)
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00000 0000000 (byte)d
ubooobooboobobooa
array(’[’), byte('B’), char(’C’), class(’L’), float('F’), double(’D’), int('T’),
long(’J’), short(’S’), void(’V’), boolean('Z’)

gogd

00000 index O constant pool 0 00000000 OOO0O OpendIT .Er-
ror(” Constant pool index out of boundary”) 00 0O 00O

e public final native int ConstantPoolFieldOffset(int index)

0000 constant pool 00000000 OOOOODOODO

D000 indexOOODODO constant pool0 0000000000 OOO0OO

OpenJITODOODODDOODOODODOODOJVMOODODOODODOOOOOO
0000000000 DO0O0000O0O0ODbDDoDOOooObOOoJDKODOOOOO
ubobooooboooboboboooobbooboboboooboo
uoooboogonboogg

00000 index (constant pool 0 0O 0D0O0O)
00000 000000 (int)

0000 indexO constant pool 00000000000 OOOOJDKOODO
0000000000 constant pool 0000000000 OOOOOODO
gooood

00000 index O constant pool 0 0 000 O0O0O0OOOOO OpenJIT .Er-
ror(” Constant pool index out of boundary”) 00 0O 00O

e public final native int ConstantPoolField Address(int index)

0000 constant poolU0O0O0OODOO0OOOOOOO

D000 indexOOOOO constant poold staticO0 D 000000000000

OpenJITOODDOODOODODOOOOOJVMOODODOODOOAO static
0000000000000 O00bOoODDOO0OO0ODODDOOOJDKOODDOO
ubooboobobobooooboooooboobobooooboo
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00000 index (constant pool0 0000 O0O)
00000 000000 (int)

0000 indexO constant pool D00 000000000000 JDKOODO
0000000000 constant pool 000000000 OOOOOODO
gooood

00000 index O constant pool 0 0 000 O0O0O0OOOOO OpenJIT .Er-
ror(” Constant pool index out of boundary”) 00 0O 00O

e public final native void NativeCodeAlloc(int size)

oo gbobbobbbodoobuooboobobobobn

oo oboboodobooboobooboboo

OpenJIT SPARCODDODOODOOOODOOODOOOOO
00000 size(OOODOOOOOOOOOODODOD)

O00D00 O000DDODO0O00000 codearea0 0 O0D0ODODODO code_size O
sizeJOOOOO

0000 JDKOOOOOOOOsysMallocOOOOQOOODOOODOODO

00000 000000000000 OpenJIT .Error(”Native code out of
memory”) D 00000

e public final native int NativeCodeReAlloc(int size)

o0 bobdooboooboboboobobooboobooonoo

gobod boboooobobodbobobobobooboog

OpenJIT SPARCOODOOODODODOOOODOOOODDOOODODOOO
uboogoon

00000 size (0000000000 DDOOO)00O0 codearea (00O
Oo0o0oooooooon)

00000 D0000000o0o0oooo0o0o0ooddcecodeareal 00000
00 codesized size O OO OOO
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O000 JDKOOODOODOO sysReallocOO0OO0OOO0OODODOOOOODO
o

00000 0000000000000 000000 OpendIT .Error(”Native
code out of memory”) 000000

e public final void genCode(int code)

oo gbooboobobogboobod

oo googoboooooboboobobobobobobobobobo
gooo

OpenJIT SPARCOODOOODODODOOOODOOOODDOOODODOOO
RN

00000 code (000D DD)00O0O native pe
00000 OO0 native_pe

0000 setNativeCode O OO DOODDODODOODOOODDOODODODO native_pe
010000

ooooo ooo
e public final native void setNativeCode(int pc, int code)

gobod ooboboooooooooo

ool oogooboboobbdooboobbobobooboooboonn
ubooooan
genCode0 0000 OpenJITSPARCOODOOODOODOOODOOOOO
ubooooaood

00000 pe (0000000000 OOOODOOOOOOOODOODDOO
000000000000000000000byteD0O0DO wordO O)0O

code(0 00O OO, 32bit)
ooobd ood

O000 DO0ODDO0O000000D0D0O0ODODO0O000 codearead 0 OO0
ubooboobooboboonoo
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00000 pe00000O0O0ODDO0O0O0O0OO OpenJIT .Error(”Native code
out of boundary”) 000000

e public final native int getNativeCode(int pc)

gbod oboooubboooboboo

oo gogoboooboobobobobobobobobobobobo
ubooooan

OpenJIT SPARCOODOOOODOOOOOOOODOOOO

00000 pe (000000000 OODOOODOODOOOOOODOODOODO
0000000000000 00000000 byteDDODOODO wordD O)

00000 0000000 (32bit)0

O000 DOD0ODDO0O00000D0D0OD0O0ODDDO0O000 codearead 0 OO0
goboobogbuooboobod

00000 pe0000DO0DDDO0O0OO0OO OpendIT .Error(”Native code
out of boundary”) 000000

e public final native String methodName()

guobod boboobooboooboooobooog

o0 bobooooboboobobooboobooobog

goooooobotoooooooooooooooooon
gooood ooo
00000 00000 (javadang.String)

gobd bobdobobooooboobooban

JDKOOOUOOOOO0OO0O0OO0O0D0D0U0O00oO0oO0oO0oO0oO0o0oooO (char *)
0000000 javaldang.String0 0000000000 O0O0OO

goobod ood

e public final String className()
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oo gbooobobobobooboobood

gobod bobdooboobobooobobooobooboa

gboboboobobobobobooboboobod
OD0O000 OO0 clazz
00000 0000 (javalang.String)

0000 00 clazzO O 00O javalang.Class.getName O 0O OO0 Q000000
gooobooogoogo

oobobod ood
e public final String signatureName()

0000 D000D0000000000 Signature((D00D00D00OO0)000O0O

0000 D0D0DD000D0000000000 Signature((D0O0O0O0O000O)O
god

gooobobooobooboooboooooooooon
00000 OO0 signature
00000 Signature(java.lang.String)
0000 OO signature(byted O) O javalang.String0 00000000000

goood ooo
e public final String toString()

gobd bobdooboobooboobobooboboooboboooban

0000 javalang.Object 0000 00O00O0ODO Overrided 00O

00000000000 000000000000000D00O0O0A0 javadang.String
uboooooooobon

uboboogbdoboooboboobobooboobouobon
goobod bood

00000 0000000000000 javalang.String
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0000 classNamed 00O O, methodName 0 O 0O O, signatureName 0 0 0O O
O0000oDO0odoooooooooogo

goooo ooo
e public final String opcName(int pc)

0000 ODODOOOoO0OOOODOJVMOOOODODODDDODOO

0000 0000000000000000000 pe0000000000
000O00JVMOOOODOO (javalang.String) 0 00 000

gooboobooobooboooobooooooooooon
00000 pe(00000DDODOOOODODODOOONO)
00000 JVMODOOOODO java.ang.String

OO000 pcODOOD0OOOODOJVMODOODDODODO JDKODOOOO
0 O O sun.tools.java.RunTimeConstnats 0 0 0 O opcNames 0 0 0 0O O
javalang String0 00000000 0O0ODO

goood ood
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4.1.7 OpenJIT.Select 00O
(1) 00

gobodbogobobooobobooboobobooobooboooboobooboo
0ooobooboood

(2) 0DOOOO(00)

e Select next

OpenJIT Select 00000000 OOODOOOODOOOOOO

e String clazz

good

e String method

gogood

e String signature

Signature O

(3) 0000000
e public Select(String prop)

D000 DO00O0O000Select00000D00O0OO0DOOOODOOOOO

O000 JDKOOOOOOOOOOOO0OODOOoOoooOoooobooooooo
Select 00 O0OODOOODOOODODOOOO

00000 String(DO0000)0

00000O0’0000000000 (Signatured )” 070000000
ubooooboooan

goobodg bood
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(4)

0000 propindexOf(’?) 00000000000 00000000000
0000000 propsubstring0 000000 prop0 000000000

00000, (0000000’ 000000000000D0O000 claz,
method, signature 0 000000000000

O0D00D0D00D0D000Onext00000OO0D0O0O Selectd00D0O00OO
uboooboboboobooboooobobobobooa

goobog bood

gooo
boolean match(Compile mb)

O000 D000 Compile000000000D0O0OO0OODOOODOOOOODO
uboooboobood

O000 DO0OO0D0O0OD0O0thisOODODOOODOO0OODOO CompileD 0000
0000000000000 Singature0 00000000 D0OO0O00OO0O
00000000 true0 000000000 OOOOCODODOOO falseO
oo

O0000 mb(CompileDOODDODO)
O0000 OD0000O0trueD0 00000000 false0 000

0000 mb.className(), mb.methodName(), mb.signatureName() O 0 O O
OO0 Compile0 00000000000 OOODOOO Signatured 0000

thisOODDODODODODODODOO0ODDDODO0O000000000 true00D00O0OO
o

000000000000 falsed0DO0OO0OOOOO

goood ood
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4.1.8 OpenJIT.ParseBytecode 00 [J
(1) 00

O00000OpenJITOOOODDODOODOODOOOOOO

(2) 0DODOO(00)

oo

(3 0OOOOO0O

god

(4) 0OOO
e private final int ldc(LinkedList 11, int index)

gobod oboooboboboobboobbogboooboboboon

O000 constantpoolO DO O0D0O0OOD JavaODOOODODOODOOODDOODO
O0000DOO0oDoooooogo

00000 (0000000000000 00000), index(constant pool O

index)

O0000 JavaOODODDODODODOOOOOOODOODODOOOOO doubleO long
uboobobooooobobood

OO000 OpenJIT .Compile .ConstantPoolType 0 0 0O OO OO0 O0OOOO
0000000000 o0ooooooooooonNooooo

00000 000000000000 OpenJIT .CompilerError (”invalid lde
constants”) 0 00000

— CONSTANT.INT
— CONSTANT FLOAT
— CONSTANT_STRING
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— CONSTANT_DOUBLE
— CONSTANG_LONG

e private final ILnode array_intro(LinkedList 1, int aref, int index, int size)

o0 bobdooboooboboboboobooboooobobooonoo

0000 JawaOODOOOODODOOODOOOODOODODOOODOOOOD
gboboobobobooobodouuobobuobuoooobobobooo
uboobdoboboobobooobobooboobooobobboo
o

00000 flagsd FLAG. HAS EXCEPTIONO OODOODO

00000 I(000000000000000000), aref(0 0O object O
D00000000),index(0000000000000000000)0
size(0000000000 logx(0O0ODO)—1)

goooud gboboobouoboboobuobobooboobobobooboo
U

0000 00O flags0 FLAG.HAS EXCEPTIONOOOOOOO

0000000000000 00O0ODO0O0ODO0ODObOO0ODbDOObOOOn size
gooobboo0oobbooooboboooboobbooobuoobobooo
bbbt buobuooooobuobooooboboboo
uboooobooboad

goobodg ood
e private final int branch(int pc, int offset)

oo obobobobuodobouobooboboboboobnbdpedo

gbood googoobobobotboobobobuoooboboobobo
uboobobobobobodoboboboobbooboobobobo
0 00 BCinfo lFLAG_ BRACNH TARGETODODODOOODOOOOODOO pe
gooo

00000 pe(D00DD0DDDOODOpe),offset(C0D0D0D0OOONO)
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gpoood obdd pe

O000 D000 pcOD0OO0O0O target.pc 0 0000 00O offset 0000
0000000000 beinfoltarget pcl 0 0000000 D0OODOODO
0 OO0 BCinfo object 0 00 00O OO beinfo[target_pc] 0 OO0 00 OO0
beinfo[target_pc] O flag 0 BCinfo.FLAG_ BRANCH TARGET 0 0O OO
Ud targetpcO O OO0 QOQOQ

00000 000 beinfoftarget_.pc] D null 0000000000000 OOO0

0000000000000 000 OpenIT .CompilerError (”jumped into
optimized sequence?”) 0 0 0 0 00

private final void callMethod (BCinfo be, int pe, int invoker, int invoker_resolve,

int stack, boolean is_static)

gobd bodobooboobooobbodobuoboboobooboobon

0000 constant pool0 000000 signature 0000000000 0O0ODO
obobooboooboboobooobooboooboooboboboboboboobOobo
oooooODODOO
ooooooboooooooobbooboobobbobbbboboboboobobboo
oooooooooooooobboboboooooooobboooooo
O0oooooooobobobooboboooobobooDbDn
O000000oDb0o0oo0O0o0obobo0ooo0Javadb0ooooooOoOD
oo0ooooooobooboobooooooooobooboDboo

00000 be(OOODDDDO), pe(0000D0D0D0 pe), invoker(O O 0 O O
000000000000 000D0), invokerresolve(DO0O0O0OODODODO
O00000000)D stack(OO0O), isstatic(static 0000000 O)

gooogd ooo

0000 pe+l 00O constant pool O index OO0 O OO OpenJIT .Compile
.ConstantPoolMethodDescriptor 0 D 0000 sig0 000000
00 flags0 FLAG HAS INVOKEO OO OO OO

O00OstaticOODODODODODODODOOODOODODODODOO JavaODOOOO
(00oboOO0o0oo0oooobbooobooobobooo
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sig 0000000000000 0D0D00booDoDoDUooooDbDoDOoO
000000000000 (argssize) 00000000
sigD00000000DODODOODODDODO0OO00bODODODDODUOOOobODbODOO
OO0O00O0ODDDOOD0 JavaOODODODDODODODO arigssizeDODODOODOO
gbodobooboboboobobuoobobooobobooobUooboo
ubooboboboobbodobobobooboooboboboonboo
ugooo
O00O0O0ODO0O0OObODbObOoOoOoooboOJavabO0ODODDOOODDOO
ubobobooobdoooobooouobobood

00000000000 bed stackdeltad O argssize0 OO O OO0OO
goooboooboobooobouobobbooboouoboo

O0000 O0O0oOoboDbObDO0Osignaturel0000O0D0OOODOOOODOODO
OpenJIT .CompilerError ("invalid signature”) 0 0 0 0O 00O

e private final boolean optim neg(int pc)

O000 boolean0 00000000000 DODODOODDODOOOOOODO

oo gooobbobobbbbobobbobobbbooobboouduuoo
boolean OO0 DO DODODODDODODOOODODODODODOOOODODDODOODO

0: opc_ifeq, O, 7,
3: opc_iconst_0,
4: opc_goto, 0, 4,
7

: opc_iconst_1
00000 pe(D0OO0OO0OO pe)

O0000 OO00OD0O000000+trued0 00000000 false0 000

OO0O00 ODodbpcO0O0ODOO0OODbOODODOOSOUDbOODOODO
0000000 false 0O 0ODO

0000000000000 000OD0ODO00000ooDoOOoOO falseO O
o
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0000000000000 0000o0o0o0o0o0o0o0o0Do000 falseO O
o

gooboobodd truedd g

goooo ooo
e private final boolean optim lemp(int pc)

o000 JVMO longODOOOOO0O0O0O0O0O0GQ0OOO

O000 DO0OO0OO0O00D0longDD0O0OO0OO0ODODODDODOOOODOOOOOODO
gogoooooooo

0: opc_lcmp
1: op_if** xxx

4

00000 pe(00D0D0000O0 pe)

O0000 DO0DD0OD0000000falsed 00000000000 trued O
o

OO00O0O ODOoOOdpcO0O00OOOOOOOODOOO40DD0O0O00OODOD
0000000 false0OODO

000000000000 ooooooooooooooon falseO O
RN

pe+10000000O00OOOOOODOOOO

— opc_ifeq 0 00O
O0032bit00000000000000000000O00 32bitO0
00000000 xxxODOODO
goodoooooooobooood

— opc_fne 0 0O O
O0032bit0 0000000 xxxO00000032bitO0000O0OOO0O0
xxx 00O OO
O0000doDoooooooood
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— opcdifit 0 OO
O032bit000000000xxxO000000O00DODO0O0O0OODOOOO
OO0 32bit0 0000000000000 xxxO0000
godoooooooooobooood

opc_ifge 0 0O O

O032bit000000000xxxO000O000OO0DODOOOOO0OOO

O032bit00 0000000000000 000xxxO0000

gooooooobooobobooonoao

— opc.ifgt 0 00
O032bit000000000xxx00000000O0O0OOOOOO0
OO0 32bit0 0000000000000 xxxO0000
goooobooobooooooonoo

— opcifled 00O
O032bit000000000xxx00000000O0O0O0OOOOO0
O032bit0000000000000000D0D xxxOOOO
gooooooobooooooooo

- goooooo

false0 O OO O

U000 twued 000 ooon

goooo ooo
e private final ILnode optim_fecmp(int pe, boolean is_cmpg)

O000 JVMOfleat0 OO OOOOdouble0 00000000 OOODOO
O000 DO0OO00OO0O0OD0flecat000O0Odouble0000000OD0O0OOODO

goobobooobooboboo

0: opc_fcmp, opc_dcmp
1: op_if** xxx

4.

00000 pe(DOODO0O0OO pe),iscecmpg(NaNOOOOOOOOOOOOO
oooo)
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O0000 O00D0ODO000DDO00ulllO0D0O00O0ODODODOOO0OODOODO
ugoooobooooboobooa

O000 D000 pce000DOO0OO0ODOODDODDOUO4000D000DDO0ODOO
0000000 false00OODO

0000000000000 000o0o0o0o0o0o0o0o0oDo00On falseO O
o

pc+1 00000000000 DOO0ODOOOOO opeifeq, opc_ifne, opc_ifit,
opc_ifge, opc.ifgt, opcifle 0 0000 OO0 O0O0D0O0ODOOOOOODODOOO
goooooooooooooooooooooo

00000000 nullOOO0OO00O0O

goood ooo
e final void parseBytecode() throws CompilerError

0000 Dobdobobobobuobouobuooobuobuooo
gofod ooobooobobooboodoboobboooobooboboonn
uboobooobooboooobooboooon

0000000000000 0D0O00D00000O0O00 constant pool O
goboobboboobuooboouobobbogbonbooo

00000000000 000000

00000 bytecode(OODODDO)

00000 beinfo(000O0000000000O00O0OOO)

0000 pcOO0 000 bytecodedlength 00000000000 OO0OOO
0000000000000 0000000000000000 pecO00O

0000000000000 00000000 beinfolpe] 00O O O BCinfo
ubobobobobooooooobooboboobon

opcode 00 D0DOODODODDOObcODODDDODOOODDODDDO

opcode 00 0O0O0O0ODO bestackdelta OO D OD0OD0OO0 pcOOODO0O
0od

O00000D0DDDO000000Dbenext0O0O0O0O0ODODODOOOOOO
o
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00000 DO00D0D0D00000000000000 OpenJIT .CompilerError
("detect unknown bytecode”) 0 0 0O 0O 00O
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4.1.9 OpenJIT.ConvertRTL 00O
(1) 00

O00000 OpenJITRTLOOOOOOOOOO

(2) 0DODOO(00)

oo

(3 0OOOOO0O

god

(4) 0OOO
e private final void extractBB()

oo obobooboobobooobuoobouboo

0000 00000000 BBinfoDOO)OODOOOOOOODOOOO
(BCinfoOD D O0)00O00O0

00000 beinfo(0O0OD0DODDODO)
00000 beinfo(0000O0D0D0DODO0DO0DOODOOOOODOOONO)

0000 BBinfoOOOOOObbOnullOOOOOO

pcO0 000000 pecO beinfolengthO OO OOOO ped 1000000
00000000000 beinfoDOODODO0DDOOO0DOODOODODOODO

be O beinfo[pe] 0000000

O0O0beODnmullOOOOODOOOODOODOOOOODOODODOOOOOD
uboodooobobooobood

00 be.flagd BCinfo FLAG.BRANCH_ TARGETOOOOOOOOOOO
gbooboobobobooboobooooboobooan
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OO0 bbOnullOOOOOO bb.end O pecO 00 OO bb.chain O BBinfo
0000000000000 0o0ooobbOOOOOOObbOnullODO
OO0,bbO0BBinfoOOODODODODODODODODODOOOOOO

be.flag O BCinfo .FLAG BEGIN BASIC BLOCKOOODOOOOOOOO
oo oouboooouboooooooooo
OO0 be.bbO bbOODDODOO bb.begD pcO00O0O0OO0O

000 bcinfo0OO0OO0OO0OObbOnullOO O OO0 bb.endO beinfo.length
gooooon

goobodg bood
e private final void convBB(BBinfo bb, byte stackTag][]) throws CompilerError

OO0O0O0O DDODOOOO0OO0O0O0O0O00o0ooOooOooboOoRILODDODDOO

O000 DO0O0OD0O00ODDOO00OO0Java0O0O0OODODOODODOODODODODO
goboboogboobuoooboobouoobobuobobboobonbo
O00RITLOOOODOOODOOODOOODODOODOOOOOODOO
goboobbogbuoobouobouoboobouoboon

00000 bb(OOOODOODODO)O stackTag(JavaDOO DO DOOODOOODODO
00)0 beinfo(00O00DD0D0D0D00D0O0D0OOOOOOOODN)

00000 beinfo(DOD)

O0O0O0O DDconvBBOOOODOOOODODODODODDDO

bbO0ODODDODODOO0ODODOOOO0OODDOOODODODOODOOOODOO be
gooooaod

be.flag 0 BCinfo.FLAG . CTRLFLOW DONEO OO OO O OO OO RTL
ubodoooboobboobooobood

be.flag 0 BCinfo.FLAG_.CTRLFLOW . DONEOOOOOOOOOOOOO
uboooobobobooboobooooboobon

new _stack_size O be.stack size D 00 O 0O 00O new.stacksize D OO0 OO
godooooooooo

pcO bbbegD 0D D (DDDOOUDODDOO)00OU peU bbend(D OO DOO
00000)0000000pec010000000000000OO
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be O beinfolpe] 000000000 beO mullOODOO peO00ODOOOOO
ubooboobooooobuopeddgn

cur stack size(0 0 0000000000000 0OOO)DO new stack size
0000000 newstacksize(0 0D O00D0ODO0DD0OO0D0OODOODOOODO
0) O curstacksize + be.stackdelta 0 00 0O O OO be.stacksize O
curstacksize 0 0000000000 OOOOOOOOOOOOOODO
ugboood

uboboobooobobooboboboboboboboboobooobag

ggobobogbobooobobuooboobooboobouobooboo
ugoboobooboobood

0000000 BCinfo .FLAG.CTRLFLOW.DONE ODODODOOOOODO
OOconvBBOOOODODOOOOOOOODODDOODODOOUOODOOOOoOo
gogooooobobuoooooouoobobobbobbuoooooouooo
jsr(0000000D0)00000000DO0O00O0 10000000 jsr
O00pPCOOO0ODOODOOODOODOODOOOOODOOOODODOODO con-
vBBOOOOOOODODDODOOODDDODOOODODODOOD stackTag OO
gooobogboobooon

gddddooddoooooooodooooooooooououuboooo
goooogobd
gooboboobobooobobooboboobbooboboobn
-100000000000000D0D0000000 stackTagO OO0
ggoboboobboooobobooooooodan
000000000000 CALLODDODDODDODDOO flags(OO OO
O0000)0 FLAGHASCALLOOOOOODOO
goboobboouobbooboouobooboobbobbooobboo
bbdoouobboooboooooboboouooboboooboooobobobbon
0000000000000 000D0000 curstack-size O nlocals (OO
O0o00oo0ooo0)0oooo
gboobobboboboboooboboobbooboboobo
O0stackTagOD OOOOOOOOOOOCOOO
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gooboobodggbuodypedgdboonn

goobod ood
e final void convertRTL() throws CompilerError

gobod obooodoboobuoboobooboobooog

oo googbboboboboooboboobobuoouoboobooboo
goboobooboobooo
ubodooboboobbooboobobooboboboobobooa
ggobobbodoobobobuoobuoooboobobuooboobo

ubboogooooboobooooobooboobuouoboooboboboo
ubooooobooooon

00000 exceptionHandler(DO O OO O O) beinfo(DODDOODO0DO000O0OO0
0000o0ooo)

00000 beinfo(0OOO0ODDDODO0OO0OO0OOOODOOOODODODO)

O000 convBBODODOOOOOOOOOO stackTagDOODODODOO

ddddodddddddddddduu0U00dUUUUUUUg g
000000000000 BCinfo . FLAG.BRANCH TARGET O BCfino .
FLAG EXCEPTION HANDLERO OO OOODODODOOODOODOOOOO
ubobooogoobbooobbbooboboobuobupeogbbobog
goodoobooboobooono

extractBBOOOOODOOOODODOOOOOOOOOOOOOO
(O0DhO0000O000ObO0O0OO0U00O0DbDO0Ob0DO convBBOOOODO
gboodotbooobooboobooobooboboobuobobooboboboo
ugoood
ubobobobobooboobooboobobuooboobuobobobo
O000000D0convBBOOODODODODODOODDODOOODDOOO
uboooooboooooon

ool oo ooooooooooooooo
0000000000000 000000 OpendIT .CompilerError (”found
dead code”) 000000
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4.1.10 OpenJIT.OptimizeRTL O 00O

000000 OpenJIT PeepholeD OO OO ODOOOO

(1) 0O
(2) 0DODOO(00)

e [Lnode thisHandle
dodoobootuootooobooobodooooooooooooooon
oo obooobooboon

e static final boolean debug_optimize

goddooooboobbbdtwteldogogoooooobooboboobon
gooooad
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gogtdboooooooooooduoooouood«woboooo
vrassign(TYPEINT, tr) 00 0000000000000 0O0OOOOO
D000 vrlastTagD tag0 000 O000D0OD0ODOOOOOODDODOOOO
00000000 iTmp.write(tr) DO D0 tr 00000000

tagD 0000000000000 O000OO00D000D0O000OODOO fTmp.write
(00000000)0000000000000D0D0000000000
00000000000 fTmp.getTmpReg(tag,vr) 0000000000
goggogoobobbbbooooouoooboobbodog e
00 vrassign(tag, tr) 00 00 0000000000000 0OOODOOO
000 vrlastTagO tagOD OO0 0O0OOQOCOODOOOOOOOOODOOODO
0000000 fTmp.write(tr) 0000 r 00000000

00000 tag00O0O00O0O00O virNum0O RETF,ARGO,ARG1O000O0O0O
OpenJIT .CompilerError(”physical register”) D 0 00 0O

tagO0 000 virNum O 000 OO OO OpenJIT .CompilerError(”internal
error’) 000000

e final void regAllocFix()

gbood gogoboooobdoodobobobuobobobobobobbo
ubooboobooboooooooboobod

goobouobdoobbooobuoobbooobuoobouobboboooo
ubooobooboobobooa

good ooogobobooboobodboobbuobboobobobooo
bbb boobuobuoooobuobboooboboboboo
uboodoooobooboooooboobooboobbooboboboo
0000000000000 00 SPARCO0OOODODOODOOOOODOO
gbodbobbooobooobobouoboobuoobouooobobooo
uboobobooooboboooboboboouobobooo
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000000000000000000000000 regAllocWrite() O
ubobobobooobobodoooboboboooboobobooa
0000000000000 000D00000000000D0O0O0O0 regAl-
locWrite 0000 000000O0O0O0OO0O0OOOODOODOOODODOOODODO
uogoooboobooad

ubodbobdoooooboboboboboboboboobooobo

ubodbooobooboobooobobuoboooboobooboonboo
gboboooooon

00000 param_tag, param_num, param_tmp, iTmpO fTmp

gboooud gbogboboooobobbouooobobobooobobo
ugboooood

D000 paramtagd OO D DOODODOOOODOOOOODODOOOODODOOO
goboooboobooboboobooobdg

0000000000000 00D000000D0O00D00ODODO offset
gooooobd

paramtagU 000000000 OoOooOOO

— TYPEINTOODO
emit_st(param tag, param_tmp, REG_SP, offset) 0 0 0 O

— TYPE_FLOATO OO
emit_st(param tag, param_tmp, REG_SP, offset) 0 0 0 0 param num
O PARAMREGSIZEODOOOOODOUOODODOOOOODODODOOOODO
goodooooooood emitLD()DDDD

~ TYPE.DOUBLEO O O
emit_st(param_tag, param_tmp, REG_SP, offset) 0 0 O 0 param num
O PARAM REGSIZEODOOOOODOUOODODODOOOODODODOOOODO
0000000000000 emitLD()0000000 (param num-+1)
O PARAM REGSIZEOODOOOODDDODODODOOOOOOOOO
0000000000000 emitLD()O0 OO0

OooboobboO0o0oobbOoOob paramtagd OO OODODOODO
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iTmp.unlock(), ftmp.unlock() 00 0000000000000 DO0OO0O0OO
gogobboooboooobboouobboooooobobooon

goobodg bood
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4.1.13 OpenJIT.RegAlloc$VirReg OO [
(1) 00

OpenJIT.RegAllocO 0000000000 OOOOOOOOOODODOOOOOO
gbogobdobuooboboboboobuobboobobobobbobooooo
gooo

(2) 0DOOOO(00)

int regNumlI

gboooboobood

int regNumF

gobooboooooboood

int lastTag

OO0000 regNumlO regNumF OO OO OO0OO

int baseReg

000 /00000000000000

int offset

000 /000000000000

(3) 0OOOOO0DO

e public VirReg(int baseReg, int offset)

O000 VrRegOOOOOOOOOOOOOODODDDODDOOD

O00D0 VrRegODOODODOOOODOOOODOOOODODODOOOOD
00000 baseRegD offset 00O O OO

00000 baseReg(DOD DD DOOO)D offset(COODDO)

goobodg bood
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(4)

0000 regNuml, regNumF O REG_INVALID O 0O 0O 00O baseReg, offset
gogoooooogooooo

goobodg bood

ugoon

final VirReg assign(int tag, int phyNum)

0000 0O00000000000000

0000 tagD000000D000O0O0O0O0ODOOOO0OOO0
00000 tag(DDO)0 phyNum(DDO DO OO DDODO)
00000 this

D000 lastTagD tagO0 000000

tagO OO0 TYPEINTODOODO regNumIlO phyNumO OO O QOO OGO QOO
kOO regNumF O phyNum O OO OO0 00O

goood ooo

e final void fill(int regNum)

oo obooobodobboboobboobuooobbuooboobo

oo googooboobooooboobobobobbobobobobobo
ubogooboooooobooa

00000 regNum(0D00000ODOODO)
gboood gbooouboboooboboo
0000 emitLD(lastTag, regNum, baseReg, offset) 0 0 0O 0O 00O

goood ooo

e final void spill(int tag)

gbog obogbobdobodobuoobouobobooubobboo

oo googoobooooboobobooboboboboboboobo
ubooboooooboboooboobobobbobobooboo
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00000 tag(D)
ooood gboboooboobobooooood

0000 tagOOO TYPEINTO OO O emitST(tag, regNuml, baseReg, offset)
ooooooooobooooogd

tag0 00 TYPE_FLOAT O O OO emitST(tag, regNumkF, baseReg, offset)
goooboooobooooboooooo

gooogd ooo
e final void nouse()

oo obogobdobbooboobooobouobobbaoo

gobod bogobodooboobooouoboobboobboooobbobooonn
gbodboobobobobooobuobooobuoobouoboooo

00000 iTmp(000000000000)0fTmp(0 0000000000
ooo)

goood gooo

0000 regNumlJ0000000O000OO iTmp.freeTmpReg(regNuml) O O
goooobooooooooooo

reeNumF OO 0000000000 fTmp.freeTmpReg(regNumF) 0O 0 O
gdooooooooooooad

goood odo
e final void invalidate()

gobod boboooobooboobobooboobaon

gofod ooobooobobooboodoboobboooobooboboonn
gbodbobobooboboobobuooboboobuobuUooo

goobodg bood
goobogo ooo

0000 lastTagO OO TYPEINTOOOO regNumIO REGINVALIDO OO
000000000000 regNumF O REGINVALIDOOOOOOO
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goood ooo

237



4.1.14 OpenJIT.RegAlloc$PhyRegs 00 [
(1) 00

OpenJIT.RegAllocO 0000000000 OOOOOOOOOODODOOOOOO
oo0o0o0o0ooboo0oooboooboo0ogo 2000000 oooOobooDOoo

(2) 0DOOOO(00)

e VirReg vregs|]
OOoooboOooobboooobboobboooobbooboo 3200

e int init
000000000000 0000 32bit00 1bit0 0000 10000000
gooooad

e int free

0000000000000 00000DOO32bit00 1bit0O00O0O

e int used

O00000000D000000 32bit00 1bitdO00O0

e int dirt
DDDDDDDDDDDDDDDD(dirtyD)DDDDDDD32bitDD 1bit O
gog

e int lock
ool LU L uoLg
32bit 00 1bit OO OO

e int tag

goooboooo
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(3)

(4)

googood

e public PhyRegs(int init, int tag)

O00D0 phyRegsOODDDDDDODODODODOODODOOOOOOODO

O000 phyRegs DD ODOUOOODODDODDOODOOvregsODODODODOODOD
goboboobooobobooonbn

00000 mit(UO0O0D0D000000D00000000DbIt0DO0O0)O tag(OD)
goood gooo

O000 DO0OD00O free0 00000 nit0 init0000000 vregsO 320
Uogbboooobooooboboouobbo0oo00odgd tagd tagod
gooo

goood gooo

ugoon

e final void fixReg(int regno)

gobod boboooobooboobobooboobaon

good oogobooobooboooboboooboobbooobooboboonn
ugboooon

00000 regno(000D0O0DDODO)
goobodg bood
D000 freelinit0 0000000000 OOOOCDODbItOOOOOO

goobodg bood

e final int getFixReg()

oo obobobobboobooboobo

gbood gbobobobdodoooubboboboodoooooobooboobbooo
ggobogooboobobooobooboobobouobobooo

goobodg bood
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gooog gooooboobbobobuobuobuobuooboboboobo
ob-10000

0000 reg00000000reg0 100000000 nit00000 (32bit)
OO0 bit0D LSBOOODODOODODOOD 100000000000 0D0OO

000000 freedinit0 0000000000 OODOOOCODbBItOOODO
OO0 reg 00000 nOnO

gooboooo-1o00ooooobo

goood ooo
e final void unlock()
gofod ooogbooboobdooboobooooboobuooboono

ud

0000 booboouobboobboobobdoboboobboobooooo
ubboogbdobobooooooboobooboobobobooobobo
ugooboobobooboboboboboobuobuooboooboonoo
gbooboobooboboooobobg

goood gooo
goood gooo
0000 lockDOOOODODODO

goobod ood
e final void save()
o0 ooooouooooboooboooboooooooooooo

ugboooon

gofod bogobooobobooboooboobboobooobooobo
goooobogooo

goood gooo

oot oobooboooboon
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O000 mitO0dirtO0 bitOODOOOdird bit0D 10000000000CDO
gooboboogooboboboobbooooobbboooobobbooooaa
O0bt0O0OO00000000O0O0O0000000O0O0O0O0reg00O0O
vregs[regl.spill(tag) 0 0 0 0 0000000000000 OODOOOOO
ggobbooooobooobobobbdooobo

goobodg bood
e final void invalidatel()
0000 0000000000000 000000(OO)0oOO00O00oooOOo

o

good gogobooobdouoouobobuobobobuoobuobobo
gooobobdouoboobobooobooboubobbouobobuoon
o

goobodg bood
goobodg bood

0000 freedinitd0 000000 useddirt,lockD0 000000000000
gooobobdouoboobobooobooobouobuobouobobooon
O00vregs DO OO0ODO0OnullO0OD0OO0OO0OO00O0O regNumlOOO0ODO
O REGINVALIDOOOOOOOODODO0DO0ODO0OO0O00ODO0ooooon

gooogd odo
e final void invalidateF ()
0000 0000000000000 000000(OO00)0000ooo

ggoo

o000 boboboobboooboodboobbuoobuoogobboboooo
uboboogboodbdooboooooboobodobuoboooooboboo
ugooo

goood gooo

goood gooo
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0000 freed init0 000000 useddirt,lockD 000000000000
OO0o000o0o0ooOoooooOoo0ooo0ooOoooDOooDOooOooOooo
O00vregsOOOODOOOnullOOOOOOCOO0O regNumFOOOODO
O REGINVALIDOODODODOODODODOODODODODODDODDODDODOODODOOO

goobod ood
e final void read(int regNum)
0000 0D000000000000000D0(00000)0000000O0

goooboobooobooon

good gbobobobdoooooubbbboodooooouoobobobbooo
000000000000000000000 wnlock)DOODOOOODO
ggobooooooooboo

00000 regNum(D00000ODOODO)
goobodg bood
O000 regNumOO OO0 lockO bitODOOOO0O

goood ooo
e final void write(int regNum)
0000 D0000000D00000000D(D0Db0OO0)0Db0Oo0oDOo0DOo

gooobogboooboon

gofod bogoboboboobooboobuoobboobobobooo
0000000000000 00000000 wnlock()DOOOOOOO
0000000000000 00DODODDODDODODODDOODOOOO dirt
bitD 100000000000 DO00O0ODOOO0OOO

00000 regNum(0D00000O0OODO)
goood gooo
O000 regNumOOOODO lockO dirt0 bitO O OO0OO

goobod ood

e final private int searchVector(int vec)
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oo obobobobboobooboobo

0000 DD0O00032bit000 (bit000)0000 10000000000
ubgoddboooobooboouoboboboobuooboboboobooo
0000000000 DoDDOoO0oO0OoOOdictbtD 000000000
ubodobobboobooboodobobobobobooboboobooboo
ubooooboobobood

00000 vee(32bit000)
00000 00000000000000000000000

D000 reg0 0000000 vecDDOOOODODOOregh 10000DOODO
goobloooboboobl1booobboooobboooo

O0000000DO0O0O0O0ObtOOODOO used, lockD bitD 10000
free000 bit0 00000 dirt 000 bitO 100 00O vregs|reg].spill(tag)
doooooouoooooooobboooooooooooooood
reeJOO0OO0D0O0O0

goobooouo-100ooooobo

goooo ooo
e final int getTmpReg(int tag, VirReg vr)

good ooboboobobaon

ool bogoboobobooobboodoboobuobbooobboobobooonn
RN

00000 tag(D)Ov(00DOODOOODOODDODO)
00000 000000000

0000 000 searchVector(free) D00 D000 0D000O00 free0 0000
oo UUUUUUUU 4
0000000000000 (used & (lock) & (dirt)) 0 O O O searchVec-
tor0000000000000000 (used & (lock)) 00O OO searchVec-
tor OO0 o0ooooooooobooooon
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gogooobooboobuouobobboboobuobooobouoboobono
uboboogbdboooobodgboouoboboboobuoobobobooboo
gd

Uboboobobobdbvvregsddooonooooooooonoa
god

O0000 DO00OO0DU0OO0U0ODoooooooon OpendIT .CompilerError
("No free temporary register”) 0 0 0 0 00O

e final void freeTmpReg(int phyNum)

oo obogboboobuoobouobbouooboboo

gbood gogoobobobobobobbuobuooboboboboboo
00000 phyNum(OOOOOOODO)

goobodg bood

0000 phyNumOOOODO lockO dirt O 1bitd 000 OO

goobod ood
e final boolean isTmpReg(int phyNum)

0000 boboboooboboboboboboooooboo

o0 bobooodobobobobouoboboboooobon
00000 phyNum(DOOOOOOODO)

O0000 OCO0000000O0true00000000DO0O0OfalsedOOO

0000 phyNumO REGINVALIDOOOO falseJ OO0 init0 00O OO bit
O100000¢true0 0000000000 false0 00O

goood ooo
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4.1.15 OpenJIT.ExceptionHandler 00O O
(1) 00

goboodoooboobooboobodoboobuooboooboooonoo

(2) 0O0DOO0(CO)
e public int startPC
OO000000ooDOo0nDJavad0OOD0OOOtryOOOOOOOOODOO

e public int endPC

000000000000 Java0lOOOODOD tryDbODODDODDODDODDODOO

e public int handlerPC

gobooboobobobobboobuoobuouobobobonn

e public int catchType

OO0000000OOCconstantpoolJO00O0O0D0OODOOOODOODOOOOODODO
OO0000000 JavaO finallyOOOOOODOOOOCOODOOOO

(3 0OOOOO0O

god

(4) 0OOO
e static void Set(Compile compile)

good oboodoobdoobbdooobuodoobuoooboooboooboo
o

O000 DO0OO0D0O0D0DO0D000000 startPC, endPC, handlerPCO O O 00O
oo ooooboooooooooouobobooogo

O0000 compile(O0O0DOO0O)

245



goood gooo

O000 compile0 00000000 beinfoOOOODO beinfoOOOOOODO
000 compile 0O exceptionHandler 000D 000000000 ODOOO
0000000000000 0000000D0000000DO beinfo O
native pc0 0000000000 startPC, endPC, handlerPCO O 0O OO
gooooboooboooooon

goood bood
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4.1.16 OpenJIT.CompilerError 00O
(1) 00

OpenJITODODOOOOODOOODOOODODOODODOOODOOODOOOOOOO
god

(2) 0DOODOO(00)

e Throwable e

gbooobooboon

(3) 0OOOOO0DO

e public CompilerError(String msg)

0000 CompilerError00 0000000000
0000 CompilerError0 00000000000
00000 msg(DOOODOODO)

O0000 OooOO0

0000 D00O000 (javalangError) 0000000000000 O0ODOee
OthisOODOOOO

ooooo ooo
e public CompilerError(Exception e)

0000 CompilerError0 00000000000
0000 CompilerError0 00000000000
00000 eD0OD)
gooogd ooo

O000 egetMessage 0 0 000000 DO0O0OODOODOOODODODO
(javadang.Error) 0000 0000000000000 O thisOOOO
0o
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goood ooo

(4) 0OOO
e public void printStackTrace()

O000 JavaDDODODOOOODODDOODODODOO

0000 JawvaOOOOOOOODODOOOODO Throwable O OO O printStack-
TraceOd override 0000000000

goobod bood
OO00O0O0 JawadOOOOOOOODO
O000 O00000QO printStackTraceD 00O OO0

goood ood
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4.1.17 OpenJIT.Sparc 000

gobogbooooobooooonon
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4.1.18 OpenJIT.Runtime O 0O 0

gobogbooooobooooonon
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4.2 OpenJIT.frontend.asm 00000

e OO OODOO

— OpenJIT .frontend.asm.Constants 0 0O 00 00 O O

— OpenJIT frontend.asm.RuntimeConstants 0 0 OO0 OO0 O

e JDODOMO

god
o 0[O

— OpenJIT .frontend.asm.ArrayData 0 O O
— OpenJIT frontend.asm.Assembler O O O
— OpenJIT frontend.asm.Instruction 0 O O

— OpenJIT frontend.asm.Label O O O

e I

god

4.2.1 OpenJIT.frontend.asm.Constants 10000000
public interface Constants extends RuntimeConstants
(1) OO

O00000000000 OpenJIT.frontend.asm O 0O 0O 0 OO OpenJIT.frontend.tree
godoooooooooooooa

(2) 0DOOOO(00)

e public static final Identifier idAppend = Identifier.lookup(”append”)

0000000 (appendO)
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public static final Identifier idClassInit = Identifier.lookup(” <clinit>")

0000000 (Class initializer O)

public static final Identifier idCode = Identifier.lookup(” Code”)

0000000 (@ooon)

public static final Identifier idInit = Identifier.lookup(” <init>")

000000 (initializer O)

public static final Identifier idLength = Identifier.lookup(”length”)

0000000 (lengthO)

public static final Identifier idNull = Identifier.lookup(””)

0000000 (nullO)

public static final Identifier idPrint = Identifier.lookup(”print”)

0000000 (print0)

public static final Identifier idPrintln = Identifier.lookup(”println”)

0000000 (println0)

public static final Identifier idStar = Identifier.lookup(”*”)

0000000 (*o)

public static final Identifier idSuper = Identifier.lookup(”super”)

0000000 (superd)

public static final Identifier idThis = Identifier.lookup(”this”)

0000000 (thisO)

public static final Identifier idToString = Identifier.lookup(” toString” )

0000000 (toString O)

public static final Identifier idValueOf = Identifier.lookup(” valueOf”)

0000000 (valueOfO)
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public static final Identifier idJavaLang = Identifier.lookup(”java.lang”)

0000000 (javalangO)

public static final Identifier idJavaLangCloneable = Identifier.lookup(”java.lang.Cloneable”)

0000000 (java.lang.Clonable O )

public static final Identifier idJavaLangError = Identifier.lookup(”java.lang.Error”)

0000000 (javalang.Error O0)

public static final Identifier idJavaLangException = Identifier.lookup(”java.lang.Exception”

0000000 (javalang.Exception O)

public static final Identifier idJavaL.angObject = Identifier.lookup(”java.lang.Object”)

0000000 (javadang.Object O)

public static final Identifier idJavaLangRuntimeException = Identifier.lookup(”java.lang.Ru

0000000 (java.lang.RuntimeException [ )

public static final Identifier idJavaLangString = Identifier.lookup(”java.lang.String” )

0000000 (javalang.String O )

public static final Identifier id JavaLangStringBuffer = Identifier.lookup(”java.lang.StringBu

0000000 (java.lang.StringBuffer O )

public static final Identifier idJavaLangThrowable = Identifier.lookup(” java.lang. Throwable’

0000000 (javalang. Throwable O)

public static final Identifier idConstantValue = Identifier.lookup(” Constant Value” )

0000000 (ConstantValue O)

public static final Identifier idLocal Variables = Identifier.lookup(” Local Variables”)

0000000 (LocalVariables O )

public static final Identifier idLineNumberTable = Identifier.lookup(” LineNumberTable”)

0000000 (LineNumberTable )
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public static final Identifier idSourceFile = Identifier.lookup(” SourceFile”)

0000000 (SourceFile O)

public static final Identifier idDocumentation = Identifier.lookup(” Documentation”)

0000000 (Documentation O )

public static final Identifier idExceptions = Identifier.lookup(” Exceptions”)

0000000 (Exceptions )

public static final int F_VERBOSE =1 << 0

0000 (VerboseO)

public static final int F_.DUMP =1 << 1

0000 (DumpO)

public static final int F_-WARNINGS =1 << 2

0000 (Warnings O )

public static final int F_ DEBUG =1 << 3

0000 (DebugO)

public static final int F_OPTIMIZE =1 << 4
0000 (Optimize O )
public static final int F_ DEPENDENCIES =1 << 5

0000 (Dependencies O )

public final int M_PUBLIC = ACC_PUBLIC

00000000000000000 (publicO)

public final int M_PRIVATE = ACC_PRIVATE

00000000000 000000 (private D)

public final int M_.PROTECTED = ACC_PROTECTED

00000000000000000 (protected O)
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public final int M_STATIC = ACC_STATIC

0000000000000 0000 (staticO)

public final int M_TRANSIENT = ACC_TRANSIENT

00000000000 000000 (transient O)

public final int M_.SYNCHRONIZED = ACC_SYNCHRONIZED

00000000000 000000 (synchronized O)

public final int M_ABSTRACT = ACC_ABSTRACT

00000000000000000 (abstract O)

public final int M_NATIVE = ACC_NATIVE

00000000000000000 (nativeOd)

public final int M_FINAL = ACC_FINAL

00000000000000000 (final0)

public final int M_VOLATILE = ACC_VOLATILE

00000000000000000 (volatileO)

public final int M_INTERFACE = ACC_INTERFACE

00000000000 000000 (interface O)

public final int MM_CLASS = M _PUBLIC | M INTERFACE | M_FINAL |

M_ABSTRACT

000000000000 (Ooo0)

public final int MM_FIELD = M_PUBLIC | M_PRIVATE | M_.PROTECTED |

M_FINAL | M_STATIC | M_.TRANSIENT | M_VOLATILE

000000000000 (O0D0o0Oo0OD0)

public final int MM_METHOD = M_PUBLIC | M_PRIVATE | M_PROTECTED
| M_FINAL | M_STATIC | M_.SYNCHRONIZED | M_ABSTRACT | M_NATIVE

000000000000 (Dooo0)
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public static final int TC_ BOOLEAN = 0

0000000 (boolean O)

public static final int TC_BYTE =1

0000000 (byted)

public static final int TC_CHAR = 2

0000000 (charO)

public static final int TC_SHORT = 3

0000000 (shortO)

public static final int TC_INT = 4

0000000 (intO)

public static final int TC_LONG = 5

0000000 (longO)

public static final int TC_FLOAT =6

0000000 (foatO)

public static final int TC_ DOUBLE =7

0000000 (doubleO)

public static final int TC_NULL = 8

0000000 (null)

public static final int TC_ARRAY =9

0oOo0oo0oo0o0(@ooo)

public static final int TC_CLASS = 10

0000000 ((@CU0oooooon)

public static final int TC_VOID = 11

0000000 (voidO)
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public static final int TC_METHOD = 12

0000000 (0ooo0)

public static final int TC_ERROR = 13

00Oo00O0O0(ooon)

public static final int TM_NULL = 1 << TC_NULL

0000000 (null)

public static final int TM_VOID =1 << TC_VOID

0000000 (voidO)

public static final int TM_BOOLEAN = 1 << TC_BOOLEAN

0000000 (boolean O)

public static final int TM_BYTE = 1 << TC_BYTE

0000000 (byteD)

public static final int TM_CHAR =1 << TC_CHAR

0000000 (charO)

public static final int TM_SHORT = 1 << TC_SHORT

0000000 (shortO)

public static final int TM_INT =1 << TC_.INT

0000000 (intO)

public static final int TM_LONG = 1 << TC_LONG

0000000 (longO)

public static final int TM_FLOAT = 1 << TC_FLOAT

0000000 (floatO)

public static final int TM_DOUBLE =1 << TC_DOUBLE

0000000 (double D)
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public static final int TM_ARRAY =1 << TC_ARRAY

ooooooo(@o)

public static final int TM_CLASS = 1 << TC_CLASS

0000000 (@on)

public static final int TM_METHOD =1 << TC_METHOD

0000000 (0oo0)

public static final int TM_ERROR =1 << TC_ERROR

0oOo0O0O0O0(@Mmoo)

public static final int TM_INT32 = TM_BYTE | TM_SHORT | TM_CHAR |
TM_INT

0000000 (320000000)

public static final int TM_NUM32 = TM_INT32 | TM_FLOAT

0000000 (320000000)

public static final int TM_NUM64 = TM_LONG | TM_DOUBLE

0000000 (64000000)

public static final int TM_INTEGER = TM_INT32 | TM_LONG

ooooooo (o)

public static final int TM_REAL = TM_FLOAT | TM_DOUBLE

ooooooo (o)

public static final int TM_NUMBER = TM_INTEGER | TM_REAL

ooooooo (o)

public static final int TM_REFERENCE = TM_ARRAY | TM_CLASS |
TM_NULL

ooooooo(@o)
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public static final int CS_UNDEFINED = 0

0000000 (@on)

public static final int CS_.UNDECIDED =1

0000000 (@oo)

public static final int CS_BINARY = 2

0000000 (oooooo)

public static final int CS_.SOURCE = 3

0000000 (O00oOoooo)

public static final int CS_PARSED = 4

0000000 (000ooooon)

public static final int CS_.COMPILED = 5

0000000 (Dooo0OO0o0o0ooD)

public static final int CS_NOTFOUND = 6

0000000 (00000000 00)

public static final int ATT_ALL = -1

oo

public static final int ATT_CODE = 1

god

public static final int OFFSETBITS = 18

gboobdoooobooooooooobooon

public static final int MAXFILESIZE = (1 << OFFSETBITS) - 1

gboooobgoobgd

public static final int MAXLINENUMBER = (1 << (32 - OFFSETBITS)) - 1

gooooon
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public final int COMMA = 0

000000 (oOoo0)

public final int ASSIGN =1

oooooo (=)

public final int ASGMUL = 2

00OoOo0o (*=)

public final int ASGDIV = 3

0ooooo (/=)

public final int ASGREM = 4

Dooooo (%=)

public final int ASGADD =5

000000 (+=)

public final int ASGSUB = 6

00oo0o0o (=)

public final int ASGLSHIFT = 7

000000 (<<=

public final int ASGRSHIFT = 8

000000 (>>=)

public final int ASGURSHIFT =9

O0o0O0O0g (>>>=)

public final int ASGBITAND = 10

000000 (&=)

public final int ASGBITOR = 11

00oooo (=)
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public final int ASGBITXOR = 12

0ooooo (=)

public final int COND = 13

000000 (QOoo0)

public final int OR = 14

oooooo ()

public final int AND = 15

000000 (&&)

public final int BITOR = 16

0ooooo ()

public final int BITXOR = 17

oooooo ()

public final int BITAND = 18

oooooo (&)

public final int NE = 19

oooooo (=)

public final int EQ = 20
000000 (==)
public final int GE = 21

000000 (>=)

public final int GT = 22

oooooo (>)

public final int LE = 23

000000 (<=)
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public final int LT = 24

000000 (<)

public final int INSTANCEOF = 25

000000 (instanceof)

public final int LSHIFT = 26

000000 (<<)

public final int RSHIFT = 27

0oooog (>>)

public final int URSHIFT = 28

000ooog (>>>)

public final int ADD = 29

000000 (+)

public final int SUB = 30

0Dooooo (-)

public final int DIV = 31

oooooo ()

public final int REM = 32

oooooo (%)

public final int MUL = 33

0Dooooo (%)

public final int CAST = 34

000000 ((MD0O000 (x)y)

public final int POS = 35

000000 (+x)
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public final int NEG = 36

000000 (x)

public final int NOT = 37

oooooo ()

public final int BITNOT = 38

oooooo ()

public final int PREINC = 39

000000 (++x)

public final int PREDEC = 40

000000 (- x)

public final int NEWARRAY = 41

000000 (newarray)

public final int NEWINSTANCE = 42

000000 (newinstance)

public final int NEWFROMNAME = 43

000000 (newfromname)

public final int POSTINC = 44

000000 (x++)

public final int POSTDEC = 45

000000 (x-)

public final int FIELD = 46

000000 (field)

public final int METHOD = 47

000000 (0O0O00 x(y))
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public final int ARRAYACCESS = 48

000000 (arrayaccess x[y])

public final int NEW = 49

000000 (new)

public final int INC = 50

000000 (++)

public final int DEC = 51

0Dooooo (--)

public final int CONVERT = 55

000000 (MOO000oo0)

public final int EXPR = 56

000000 ((x)0)

public final int ARRAY = 57

000000 ({x,y,..})

public final int GOTO = 58

000000 (goto)

public final int IDENT = 60

value D 00O OO (00)

public final int BOOLEANVAL = 61

valueO 00O 00O (boolean O)

public final int BYTEVAL = 62

valueO OO O OO (byteO)

public final int CHARVAL = 63

valueO OO0 0O (charO)
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public final int SHORTVAL = 64

valueO OO O OO (short O)

public final int INTVAL = 65

valueO OO 00O (int O)

public final int LONGVAL = 66

valueO OO OO0 (longO)

public final int FLOATVAL = 67

valueO OO0 00O (float O)

public final int DOUBLEVAL = 68

value 0 00O 00O (double D)

public final int STRINGVAL = 69

value D00 OO0 (StringD 000D00)

public final int BYTE = 70

0000000000 (byted)

public final int CHAR = 71

0000000000 (charO)

public final int SHORT = 72

0000000000 (shortO)

public final int INT = 73

0000000000 (int0)

public final int LONG = 74

0000000000 (longO)

public final int FLOAT = 75

0000000000 (foatd)
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public final int DOUBLE = 76

0000000000 (double)

public final int VOID = 77

0000000000 (voidO)

public final int BOOLEAN = 78

0000000000 (booleanO)

public final int TRUE = 80

00000000 (true)

public final int FALSE = 81

00000000 (false)

public final int THIS = 82

00000000 (this)

public final int SUPER = 83

00000000 (super)

public final int NULL = 84

00000000 (null)

public final int IF = 90

00000000 (if)

public final int ELSE = 91

00000000 (else)

public final int FOR = 92

00000000 (for)

public final int WHILE = 93

00000000 (while)
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public final int DO = 94

00000000 (do)

public final int SWITCH = 95

00000000 (switch)

public final int CASE = 96

00000000 (case)

public final int DEFAULT = 97

00000000 (default)

public final int BREAK = 98

00000000 (break)

public final int CONTINUE = 99

00000000 (continue)

public final int RETURN = 100

00000000 (return)

public final int TRY = 101

00000000 (try)

public final int CATCH = 102

00000000 (catch)

public final int FINALLY = 103

00000000 (finally)

public final int THROW = 104

00000000 (throw)

public final int STAT = 105

00000000 (stat)
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public final int EXPRESSION = 106

00000000 (expression)

public final int DECLARATION = 107

00000000 (declaration)

public final int VARDECLARATION = 108

00000000 (vardeclaration)

public final int IMPORT = 110

000000000 (import)

public final int CLASS = 111

000000000 (class)

public final int EXTENDS = 112

000000000 (extends)

public final int IMPLEMENTS = 113

000000000 (implements)

public final int INTERFACE = 114

000000000 (interface)

public final int PACKAGE = 115

000000000 (package)

public final int PRIVATE = 120

0000000000 0000 (private)

public final int PUBLIC = 121

00000000000 000 (public)

public final int PROTECTED = 122

00000000000000 (protected)
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public final int CONST = 123

000000000000 00 (const)

public final int STATIC = 124

00000000000000 (static)

public final int TRANSIENT = 125

000000000000 00 (transient)

public final int SYNCHRONIZED = 126

000000000000 00 (synchronized)

public final int NATIVE = 127

00000000000000 (native)

public final int FINAL = 128

0000000000 0o0O0O0 (final)

public final int VOLATILE = 129

00000000000000 (volatile)

public final int ABSTRACT = 130

000000000000 00 (abstract)

public final int SEMICOLON = 135

000000000000 ()

public final int COLON = 136

000000000000 ()

public final int QUESTIONMARK = 137

000000000000 (?)

public final int LBRACE = 138

oooooooooooo ()
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public final int RBRACE = 139

000000000000 ()

public final int LPAREN = 140

000000000000 (47)

public final int RPAREN = 141

000000000000 (4)

public final int LSQBRACKET = 142

000000000000 ()

public final int RSQBRACKET = 143

0DoOooo0oooooooo ()

public final int THROWS = 144

000000000000 (throws)

public final int ERROR = 145

00000000 (@oo)

public final int COMMENT = 146

00000000 (0Oo0oo0)

public final int TYPE = 147

oooooooo (o)

public final int LENGTH = 148

00000000 (@ooo)

public final int INLINERETURN = 149

00000000 (inline return)

public final int INLINEMETHOD = 150

00000000 (inline method)
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(3)

e public final int INLINENEWINSTANCE = 151

00000000 (inline newinstance)

public static final int opPrecedence[] = { 10, 11, 11, 11, 11, 11, 11, 11, 11, 11,
11,11, 11, 12, 13, 14, 15, 16, 17, 18, 18, 19, 19, 19, 19, 19, 20, 20, 20, 21, 21, 22,
92, 22, 23, 24, 24, 24, 24, 24, 24, 25, 25, 26, 26, 26, 26, 26, 26 }

gooogbgoobgd

public static final String opNames[] = { 7,7, =", 7*=" 7 /=" "%=","4=" "~

b)) 2 ” 2 2 2 ’7 2 ,7 2 » »” ~ 2 DN EEPY » 2 R A~
= <<= 0> V<<= &= | R PR S | R 2 VA ,
2 »» » » »n »n » n » » » N YA »n » » »

&7,)7="7=="">="7">" 7<=""<" Zinstanceof”, " <<, " >>" V<<
7 7 ”»_”" 7 /» b b 79 X 7 7 7 7 ” » 7717 )’;; 7 7 b 7 7 b 7 7

+7, )7 TR E Deast” ) T4 T TP 4 - P new” ) " new”

’7neW77’ ’7++?7’ »__» ?7ﬁeld” 77meth0d” 2 |:|)7 ”IleW”, ’7++)7’ 77777’ null, null’ null,

"convert”, "expr”, "array”, "goto”, null, ”Identifier”, ”boolean”, ”byte”, ”char”,

"short”, ”int”, ”long”, "float”, "double”, "string”, "byte”, ”char”, ”short”,
”int”, ”long”, "float”, ”double”, ”void”, "boolean”, null, ”true”, ”false”, ”this”,
"super”, "null”, null, null, null, null, null, ”if’, ”else”, ”for”, ”while”, ”do”,
"switch”, "case”, "default”, ”"break”, ”continue”, "return”, "try”, "catch”, "fi-

nally”, "throw”, ”stat”, ”"expression”, ”declaration”, ”declaration”, null, ”im-

» o» »o» »o» »o»

port”, "class”, "extends”, "implements”, ”interface”, "package”, null, null, null,

b

null, "private”, "public”, ”"protected”, ”const”, "static”, "transient”, "synchro-

nized”, ”native”, "final”, ”volatile”, ”abstract”, null, null, null, null, ”;”, ”:”,

79”9

?”, {77 , ” }77 , b (77 , ” )77 , b [77 , b ]77 ” throws” b error)? 7 Comment” , ” type” , b length” ,

» o

”inline-return”, ”inline-method”, ”inline-new” }

gooboobood

ubooooano

god

(4)

ugoon

god
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4.2.2 OpenJIT.frontend.asm.RuntimeConstants 0 0000 00O
U

public interface RuntimeConstants
(1) OO

O00000000000 OpenJIT.frontend.asm O 0O 0O 0 OO OpenJIT.frontend.tree
gooooooooboooooooo

(2) 0DOOOO(00)
e public static final char SIGC_VOID ="V’
ODO0000doooooOodoveidOOOO.

e public static final String SIG_-VOID = "V”

O00D0D00O0O0O0O0O0OO0O0OvoidOOOO.

e public static final char SIGC_BOOLEAN =7’

O00D0D0O0O0O0O00D0ODD booleanOO0OO.

e public static final String SIG. BOOLEAN = 77"

0000000000000 booleanO O DOO.

e public static final char SIGC_BYTE = "B’

0000000000000 byteOOOO.

e public static final String SIG_ BYTE = "B”

O00DD0D00O0O0O0O0O0O0OO byteoODODO.

e public static final char SIGC_CHAR = 'C’

O00D0D00O0O0O0O000D char OO

e public static final String SIG_.CHAR = "C”

0000000000000 char00QQO.
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public static final char SIGC_SHORT =S’

O00D0D0O0O0O0O0O0D0ODODshortOODO.

public static final String SIG.SHORT = "5”

O000000000000short0d OO,

public static final char SIGC_INT =T’

O00000000000bDintbO0O0.

public static final String SIG_INT = "I”

OO00O0O00O0O0O0O0O0O0OO0immtoooao.

public static final char SIGC_LONG ="J’

O0000000000D00longdO0OO.

public static final String SIG_.LONG = "J”

O00D0D00O0O0O0O0O0OO0OO0OlongOOOQ.

public static final char SIGC_FLOAT ="F’

0000000000000 fleoat0OODO.

public static final String SIG_FLOAT = "F”

0000000000000 fleat0O0ODO.

public static final char SIGC_DOUBLE ="D’

0000000000000 doubleO O OO.

public static final String SIG.DOUBLE = "D”

0000000000000 doubleO O OO.

public static final char SIGC_ARRAY ="’

gbogoboobobobobogboan.

public static final String SIG_ ARRAY = 7[”

I A I A A
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public static final char SIGC_CLASS = 'L’

gboddgboobouobobbobuooboon.

public static final String SIG_CLASS = "L”

goboogoooobooboobobooboooan.

public static final char SIGC_.METHOD = ’(’

googoboobouobobbooboooba.

public static final String SIG METHOD = 7 (”

gooooboooboboooobooboon.

public static final char SIGC_ENDCLASS ="}

gobooooboooboboobooboboooboobaa.

public static final String SIG_ ENDCLASS = 7;”

gbooogoboobooboboobooboooa.

public static final char SIGC_ENDMETHOD = ")’

goboodoooboobouobobooobooobda.

public static final String SIGCGENDMETHOD = 7)”

gooooboobobobobuoobouoobon.

public static final char SIGC_PACKAGE ="/’

I A A A A A A

public static final String SIG. PACKAGE =" /”

I A A A A A A

public static final int JAVA_MAGIC = Oxcafebabe;

gboboogobgdd

public static final int JAVA_VERSION = 45;

JaveaOOOOOOOOODOOODOODO
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public static final int JAVA_MINOR_VERSION = 3;

JavaOOOODOOOODODDODODOOO

public static final int CONSTANT_UTF8 =1

constant pool 0 0 OO UTFE8

public static final int CONSTANT_UNICODE = 2

constant pool 0 0 O O UNICODE

public static final int CONSTANT_INTEGER = 3

constant pool 0 O OO int

public static final int CONSTANT_FLOAT = 4

constant pool O O O O float

public static final int CONSTANT_LONG = 5

constant pool 0 O O O long

public static final int CONSTANT_DOUBLE = 6

constant pool O O O O double

public static final int CONSTANT_CLASS =7

constant pool 0 O O O class

public static final int CONSTANT_STRING = 8

constant pool 0 O O O String

public static final int CONSTANT _FIELD = 9

constant pool D 0 0O OO0OOO

public static final int CONSTANT_METHOD = 10

constant pool D 0 00O OO0

public static final int CONSTANT_INTERFACEMETHOD = 11

constant pool D 0 00O O0D0OOOO0O
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public static final int CONSTANT_NAMEANDTYPE = 12

constant pool0 0 00O OO

public static final int ACC_PUBLIC = 0x00000001

JDKOOOOOODOOOOO public

public static final int ACC_PRIVATE = 0x00000002

JDKOOOOOOOOOOD private

public static final int ACC_PROTECTED = 0x00000004

JDKOOOOOODOOODQOUO protected

public static final int ACC_STATIC = 0x00000008

JDKOOOOOOOOOODO static

public static final int ACC_FINAL = 0x00000010

JDKODOOOODODOOODOO final

public static final int ACC_.SYNCHRONIZED = 0x00000020

JDKOODOOOQODOOOOO synchronized

public static final int ACC_VOLATILE = 0x00000040

JDKOOOOOOOOOODO volatile

public static final int ACC_TRANSIENT = 0x00000080

JDKOOOOOOOOOODO transient

public static final int ACC_NATIVE = 0x00000100

JDKOODODODOOOOOODQO native

public static final int ACC_INTERFACE = 0x00000200

JDKOODOOOOOODOO interface

public static final int ACC_ABSTRACT = 0x00000400

JDKOOOOOODOOOQOO abstract

276



public static final int ACC_SUPER = 0x00000800

JDKOOOODOOOODOOO super

public static final int opc_try = -3

goooooogd try

public static final int opc_dead = -2

O00D00000O0 dead

public static final int opc_label = -1

O00000000 label

public static final int opc_nop = 0

goboodobdd nop

public static final int opc_aconst_null = 1

000000000 aconst_null

public static final int opc_iconst_ml = 2

OO0OOO0OO0O0O0O0O0OO iconst.ml

public static final int opc_iconst_ 0 = 3

OO00O00O00O00 iconst_0

public static final int opc_iconst_1 = 4

OO0OO0D0O0O0O0O0OO iconst_1

public static final int opc_iconst_2 = 5

OOOOO0O0O0O0OO iconst 2

public static final int opc_iconst_3 = 6

OO000O00O00O00 iconst_3

public static final int opc_iconst 4 = 7

OO0OD0D0OO0O0O0O0OO0 iconst 4
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public static final int opc_iconst_5 = 8

OO0000O0O0O00 iconst_d

public static final int opc_lconst 0 = 9

000000000 lconst_0

public static final int opc_lconst_ 1 = 10

O00000O0O0OO lconst_1

public static final int opc_fconst_ 0 = 11

000000000 feconst 0

public static final int opc_fconst 1 = 12

000000000 feconst 1

public static final int opc_fconst 2 = 13

O000000000 feconst 2

public static final int opc_dconst_ 0 = 14

000000000 deonst_0

public static final int opc_dconst_1 = 15

000000000 deconst_1

public static final int opc_bipush = 16

000000000 bipush

public static final int opc_sipush = 17

O0000000D0QO sipush

public static final int opc_ldc = 18

000000000 lde

public static final int opc_ldc_.w = 19

000000000 ldew
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public static final int opc_ldc2_w = 20

O00D0D000O0O0O 1de2-w

public static final int opc_iload = 21

O000000000 iload

public static final int opc_lload = 22

O00000000O lload

public static final int opc_fload = 23

O00000000 fload

public static final int opc_dload = 24

O00O000000 dload

public static final int opc_aload = 25

O00D000O0O0O0O aload

public static final int opc_iload 0 = 26

O00000000 iload-0

public static final int opc_iload 1 = 27

O00D000O0O0OO0O iload -1

public static final int opc_iload 2 = 28

OD000000000 iload 2

public static final int opc_iload 3 = 29

O000000000 iload-3

public static final int opc_lload_0 = 30

O00DD00000O0 lload 0

public static final int opc_lload_1 = 31

O00000000 lload-1
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public static final int opc_lload 2 = 32

O00DD00000OO0 lload 2

public static final int opc_lload 3 = 33

O00O000000 lload-3

public static final int opc_fload 0 = 34

O00000000 fload 0

public static final int opc_fload_1 = 35

000000000 fload-1

public static final int opc_fload_2 = 36

OD00000000 fload 2

public static final int opc_fload_3 = 37

OD00000000 fload-3

public static final int opc_dload_0 = 38

000000000 dload0

public static final int opc_dload_1 = 39

O0000000O0O dload-1

public static final int opc_dload_2 = 40

000000000 dload 2

public static final int opc_dload 3 = 41

000000000 dload-3

public static final int opc_aload 0 = 42

O00D00000O0O aload_0

public static final int opc_aload_1 = 43

O00000000 aload-1
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public static final int opc_aload 2 = 44

O0D0D00O000O0 aload_2

public static final int opc_aload_3 = 45

OD00000000 aload-3

public static final int opc_iaload = 46

O00D0000O0O0O iaload

public static final int opc_laload = 47

O000000D00 laload

public static final int opc_faload = 48

O000000000 faload

public static final int opc_daload = 49

O00000O0O0O0O0O daload

public static final int opc_aaload = 50

000000000 aaload

public static final int opc_baload = 51

O00000O0O0O0OO0O baload

public static final int opc_caload = 52

000000000 caload

public static final int opc_saload = 53

000000000 saload

public static final int opc_istore = 54

O000000D0O0O0 istore

public static final int opc_lstore = 55

000000000 Istore
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public static final int opc_fstore = 56

000000000 fstore

public static final int opc_dstore = 57

000000000 dstore

public static final int opc_astore = 58

00000000 astore

public static final int opc_istore_0 = 59

OO0D0OD0OO0O0O0O00 istore0

public static final int opc_istore_1 = 60

OO0O0OO0000D0 istore_1

public static final int opc_istore 2 = 61

O000000D00O0 istore 2

public static final int opc_istore_3 = 62

OO0D0OD0OO0O0O0O0O0 istore_3

public static final int opc_lstore_0 = 63

000000000 lstore0

public static final int opc_lstore_ 1 = 64

000000000 Istore_1

public static final int opc_lstore_2 = 65

000000000 Istore 2

public static final int opc_lstore_3 = 66

000000000 lstore 3

public static final int opc_fstore_.0 = 67

000000000 fstore 0
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public static final int opc_fstore_.1 = 68

000000000 fstore 1

public static final int opc_fstore_2 = 69

000000000 fstore 2

public static final int opc_fstore_3 = 70

000000000 fstore 3

public static final int opc_dstore 0 = 71

000000000 dstore0

public static final int opc_dstore 1 = 72

000000000 dstore_1

public static final int opc_dstore_2 = 73

000000000 dstore 2

public static final int opc_dstore .3 = 74

000000000 dstore-3

public static final int opc_astore_0 = 75

OO00000000 astore 0

public static final int opc_astore_.1 = 76

OO00O0O00O000 astore_1

public static final int opc_astore_2 = 77

OO00000O000 astore 2

public static final int opc_astore_3 = 78

OO00O000000 astore_3

public static final int opc_iastore = 79

000000000 iastore
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public static final int opc_lastore = 80

000000000 lastore

public static final int opc_fastore = 81

O00O0O0O0O000 fastore

public static final int opc_dastore = 82

000000000 dastore

public static final int opc_aastore = 83

O00000000 aastore

public static final int opc_bastore = 84

O00O0O0O0O0OO0 bastore

public static final int opc_castore = 85

00000000 castore

public static final int opc_sastore = 86

O0000000D0 sastore

public static final int opc_pop = 87

000000000 pop

public static final int opc_pop2 = 88

000000000 pop2

public static final int opc_dup = 89

000000000 dup

public static final int opc_dup_x1 = 90

O00000000O dupxl

public static final int opc_dup x2 = 91

000000000 dupx2
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public static final int opc_dup2 = 92

O00D0O0O000O0 dup2

public static final int opc_dup2_x1=93

000000000 dup2x1

public static final int opc_dup2 x2=94

O0D0D0D00000 dup2.x2

public static final int opc_swap=95

goboogdonbodd swap

public static final int opc_iadd=96

000000000 iadd

public static final int opc_ladd=97

O0000000O0 ladd

public static final int opc_fadd=98

000000000 fadd

public static final int opc_dadd=99

O00000000O dadd

public static final int opc_isub=100

000000000 isub

public static final int opc_lsub=101

000000000 lIsub

public static final int opc_fsub=102

000000000 fsub

public static final int opc_dsub=103

000000000 dsub
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public static final int opc_imul=104

000000000 imul

public static final int opc_lmul=105

000000000 lmul

public static final int opc_fmul=106

OD00000000 fmul

public static final int opc_dmul=107

O00000000 dmul

public static final int opc_idiv=108

000000000 idiv

public static final int opc_ldiv=109

O0D0D0O00O0O0O0 1div

public static final int opc_fdiv=110

000000000 fdiv

public static final int opc_ddiv=111

O0000000O0O ddiv

public static final int opc_irem=112

OO0D0D0OO0O0O0O0O0 irem

public static final int opc_lrem=113

O00000000 lrem

public static final int opc_frem=114

000000000 frem

public static final int opc_drem=115

O00000000 drem
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public static final int opc_ineg=116

O00000D0DO00 ineg

public static final int opc_lneg=117

000000000 lneg

public static final int opc_fneg=118

000000000 fneg

public static final int opc_dneg=119

000000000 dneg

public static final int opc_ishl=120

O00000000 ishl

public static final int opc_Ishl=121

O0000O0O0O0OO0O Ishl

public static final int opc_ishr=122

000000000 ishr

public static final int opc_lshr=123

O00D0O0O0O0OO0OO0 Ishr

public static final int opc_iushr=124

O0000000D0O0 iushr

public static final int opc_lushr=125

O000O0000D0Q0 lushr

public static final int opc_iand=126

O00000O0O0OO0O iand

public static final int opc_land=127

000000000 land
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public static final int opc_ior=128

O00000000d ior

public static final int opc_lor=129

000000000 lor

public static final int opc_ixor=130

O000000D00 ixor

public static final int opc_lxor=131

O0O0000000 Ixor

public static final int opc_iinc=132

O0D0DO0O0O0O0O0O0 iine

public static final int opc_i21=133

O0D0DDOOO0O00O0 a2l

public static final int opc_i2f=134

OD0O0O0O0O0oooiz2f

public static final int opc_i2d=135

O00000000O i2d

public static final int opc_12i=136

000000000 12

public static final int opc_12f=137

D0O00Oooooo 2t

public static final int opc_12d=138

O000O00000O 12d

public static final int opc_f2i=139

OD0O0000000 f2i
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public static final int opc_f21=140

O00000000 faa

public static final int opc_f2d=141

O0O0000000 fad

public static final int opc_d2i=142

O0D00OO00000O d2i

public static final int opc_d21=143

OD0O0O0O0oooodal

public static final int opc_d2f=144

DO0O0O0O0oooo daf

public static final int opc_i2b=145

O000O00000 i2b

public static final int opc_i2c=146

OO0O0D0OO00000 i2c

public static final int opc_i2s=147

O00000o0ogdizs

public static final int opc_lecmp=148

000000000 lemp

public static final int opc_fempl=149

O00000000 fempl

public static final int opc_fempg=150

000000000 fempg

public static final int opc_dcmpl=151

000000000 dempl
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public static final int opc_dempg=152

O00000C0D00 dempg

public static final int opc_ifeq=153

O000000000 ifeq

public static final int opc_ifne=154

000000000 ifne

public static final int opc_iflt=155

000000000 ifit

public static final int opc_ifge=156

O00000000 ifge

public static final int opc_ifgt=157

000000000 ifgt

public static final int opc_ifle=158

OD0O0000000 ifle

public static final int opc_if icmpeq=159

000000000 ificmpeq

public static final int opc_if_icmpne=160

000000000 ificmpne

public static final int opc_if icmplt=161

OD000000000 ificmplt

public static final int opc_if icmpge=162

000000000 ificmpge

public static final int opc_if_icmpgt=163

O000000000 ificmpgt
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public static final int opc_if icmple=164

000000000 ificmple

public static final int opc_if_acmpeq=165

000000000 ifacmpeq

public static final int opc_if acmpne=166

000000000 ifacmpne

public static final int opc_goto=167

gobogdonbodd goto

public static final int opc_jsr=168

OOO0OO0OO0000 jsr

public static final int opc_ret=169

boooobdun ret

public static final int opc_tableswitch=170

000000000 tableswitch

public static final int opc_lookupswitch=171

OO00000000 lookupswitch

public static final int opc_ireturn=172

000000000 ireturn

public static final int opc_lreturn=173

000000000 lreturn

public static final int opc_freturn=174

000000000 freturn

public static final int opc_dreturn=175

000000000 dreturn
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public static final int opc_areturn=176

00000000 areturn

public static final int opc_return=177

O00000000 return

public static final int opc_getstatic=178

O00000D0D0OO0 getstatic

public static final int opc_putstatic=179

OO0O0D0OO0O0O0OO putstatic

public static final int opc_getfield=180

000000000 getfield

public static final int opc_putfield=181

000000000 putfield

public static final int opc_invokevirtual=182

000000000 invokevirtual

public static final int opc_invokespecial=183

O00000000 invokespecial

public static final int opc_invokestatic=184

O00O0O0O0O0OO0 invokestatic

public static final int opc_invokeinterface=185

O00O0O0O0O0OO0 invokeinterface

public static final int opc_xxxunusedxxx=186

000000000 xxxunusedxxx

public static final int opc_new=187

oododgbddd new
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public static final int opc_newarray=188

000000000 newarray

public static final int opc_anewarray=189

000000000 anewarray

public static final int opc_arraylength=190

O00D00O0O0O0OO0O arraylength

public static final int opc_athrow=191

000000000 athrow

public static final int opc_checkcast=192

O00O0O0O0O0O00 checkeast

public static final int opc_instanceof=193

0000000 OO instanceof

public static final int opc_monitorenter=194

0000000 0OO monitorenter

public static final int opc_monitorexit=195

OO000O0O0OO0OO monitorexit

public static final int opc_wide=196

000000000 wide

public static final int opc_multianewarray=197

000000000 multianewarray

public static final int opc_ifnull=198

000000000 ifnull

public static final int opc_ifnonnull=199

000000000 ifnonnull
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public static final int opc_goto_w=200

googdgbdgidd gotoow

public static final int opc_jsr_-w=201

OO0O0OD0OO0OO0000 jstw

public static final int opc_breakpoint=202

OO00000000 breakpoint

public static final int opc_ldc_quick=203

000000000 lde_quick

public static final int opc_ldc_w_quick=204

000000000 lde_w_quick

public static final int opc_ldc2_w_quick=205

O00000O0O0OO0 1de2-w_quick

public static final int opc_getfield_quick=206

O000000O00 getfield_quick

public static final int opc_putfield_quick=207

000000000 putfield quick

public static final int opc_getfield2_quick=208

O00000000 getfield2_quick

public static final int opc_putfield2_quick=209

OO000000004 putfield2_quick

public static final int opc_getstatic_quick=210

O00D00O0O0O0O0OO0O getstatic_quick

public static final int opc_putstatic_quick=211

O000000004 putstatic_quick
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public static final int opc_getstatic2_quick=212

000000000 getstatic2_quick

public static final int opc_putstatic2_quick=213

O00000000d putstatic2_quick

public static final int opc_invokevirtual_quick=214

O00000000 invokevirtual_quick

public static final int opc_invokenonvirtual_quick=215

O00000000 invokenonvirtual_quick

public static final int opc_invokesuper_quick=216

O00000000 invokesuper_quick

public static final int opc_invokestatic_quick=217

O00000000 invokestatic_quick

public static final int opc_invokeinterface_quick=218

000000000 invokeinterface_quick

public static final int opc_invokevirtualobject_quick=219

O00000000 invokevirtualobject_quick

public static final int opc_invokeignored_quick=220

000000000 invokeignored_quick

public static final int opc_new_quick=221

O00000000 new_quick

public static final int opc_anewarray _quick=222

O00000000 anewarray_quick

public static final int opc_multianewarray_quick=223

000000000 multianewarray_quick
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public static final int opc_checkcast_quick=224

O0O0000000 checkcast_quick

public static final int opc_instanceof_quick=225

000000000 instanceof_quick

public static final int opc_invokevirtual_quick_w=226

OO00000000 invokevirtual_quick_w

public static final int opc_getfield quick w=227

000000000 getfield quick w

public static final int opc_putfield_quick_ w=228

000000000 putfield quick w

public static final int opc_nonnull_quick=229

O00000O0O0OO nonnull_quick

public static final int opc_first_unused_index=230

000000000 first_unused_index

public static final int opc_software=254

000000000 software

public static final int opc_hardware=255

O000000O0O0O hardware

public static final String opcNames[] = { ”nop”, ”aconst null”, "iconst m1”,
7iconst_0”, "iconst_1”, "iconst_2”, "iconst_3"”, "iconst_4”, "iconst_5", "lconst_0",
"lconst_1”, "fconst_0”, "fconst_1”, "fconst_2”, "dconst_0", "dconst_1", ”bipush”,
"sipush”, ”1dc¢”, ”1dc_w”, ”ldc2_w”, "iload”, ”lload”, ”fload”, ”dload”, "aload”,
"iload 07, ”iload_ 17, ”iload 2", ”iload_3”, ”lload 0”, ”"lload_1”, ”"lload 2",
"lload_3”, ”"fload_0”, ”fload_1”, ”fload_2”, ”fload_3”, ”dload_0”, ”dload_1”,
"dload_2”, ”dload_3”, ”aload_0”, "aload_1”, ”aload_2”, ”aload_3”, ”iaload”,
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"laload”, ”faload”, ”"daload”, ”aaload”, "baload”, ”caload”, ”saload”, "istore”,
"Istore”, "fstore”, ”dstore”, “astore”, “istore_0”, “istore_1”, “istore_2”, ”is-
tore_3”, "Istore_0”, "lIstore_1”, "lIstore_2”, "Istore_3”, "fstore_0”, "fstore_1”, "fs-
tore_2”, "fstore_3”, "dstore_0”, ”dstore_1”, "dstore_2”, ”dstore_3”, "astore_0”,
"astore_1”, "astore_2”, "astore_3”, "iastore”, ”lastore”, "fastore”, ”dastore”,
7aastore”, ”bastore”, "castore”, "sastore”, "pop”, "pop2”, "dup”, "dup_x1”,
"dup x2”, "dup?”, "dup2x1”, "dup2x2”, "swap”’, "iadd”, "ladd”, ”fadd”,
”dadd”, ”iSUb”, ”ISllb”, ”fSllb”, ”dSllb”, ”imul”, ”lmul”, ”fmul”, ”dmul”,
7idiv”, "Idiv”, 7fdiv”, "ddiv”, ”7irem”, "lrem”, " frem”, "drem”, ”ineg”, "Ineg”,
"fneg”, "dneg”, 7ishl”, ”1shl”, 7ishr”, ”Ishr”, ”iushr”, "lushr”, ”iand”, ”land”,
”iOI"”, ”IOI'”, ”iXOI'”, ”IXOI'”, ”iinc”, ”i21”, ”i?f”, ”i?d”, 7712177’ 7712f7’ ”12d”,
71217, 71217, 7f2d”, 7d2i7, 7d21”, 7d2f’, "int2byte”, ”int2char”, ”int2short”,
”lcmp”, ”fCIIlpl”, ”mepg”, ”dCIl’lpl”, ”dcmpg”, ”ifeq”, ”ifne”, ”iﬂt”, ”ifge”,
Pifgt”, 7ifle”, 7ificmpeq”, 7if_iicmpne”, 7if icmplt”, 7if_icmpge”, 7if_icmpgt”,
7if icmple”, 7if acmpeq”, "if acmpne”, ”goto”, ”jsr”, "ret”, "tableswitch”,
"lookupswitch”, ”ireturn”, ”lreturn”, ”freturn”, ”dreturn”, ”areturn”, ”re-
turn”, ”getstatic”, ”putstatic”, ”getfield”, ”putfield”, ”invokevirtual”, "in-
vokenonvirtual”, ”invokestatic”, ”invokeinterface”, ”xxxunusedxxx”, "new”

Y

"newarray”, ”anewarray”, "arraylength”, ”athrow”, ”checkcast”, ”instanceof”,

»o» »on » »

"monitorenter”, ”monitorexit”, ”wide”, "multianewarray”, ”ifnull”, ”ifnonnull”,

” »

7goto_w”, "jsr_-w”, "breakpoint” }

gbooogoogag

e public static final int opcLengths[] = { 1,1, 1,1, 1,1, 1,1, 1, 1,1, 1, 1, 1, 1, 1,
2,3,2,3,3,2,2,2,2,2,1,1, 1,1, 1,1,1, 1,1, 1, 1,1, 1,1, 1,1, 1, 1,1, 1, 1, 1,
1,1,1,1,1,1,2,2,2, 2,2, 1,1,1, 1,1, 1,1, 1, 1,1, 1,1, 1,1,1, 1,1, 1,1, 1, 1,
1, 1,1,1,1,1,1,1,1,1,1,1,1,1, 1,1, 1,1, 1, 1,1, 1,1, 1,1,1, 1,1, 1,1, 1, 1,
1,1,1,1,1,1,1,1,1,1,1,1,1,1, 1,1, 1,1,1,1,3,1,1,1,1,1, 1,1, 1,1, 1, 1,
1,1,1,1,1,1,1,1,1,3,3,3,3,3,3,3,3,3,3,3,3,3,3,3,3,2,99,99, 1, 1, 1,
1,1,1,3,3,3,3,3,3,3,50,3,2,3,1,1,3,3,1,1,0,4,3,3,5,5,1 }

gbogoboooboon
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(3) 0OOOOO0DO

oo

(4) 0DOOO

god
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4.2.3 OpenJIT.frontend.asm.ArrayData O [ [

public final class ArrayData

(1) OO
dooooooooooood
(2) 0DOOOO(CD)
e Type type
e int nargs
(3) DOOOOOO
e public ArrayData(Type type, int nargs)

0000 ArrayData0 00000000000

0000 ArrayData0 0000000000 O0DOOOO
00000 type (O), nargs (0 0O)

gooog bod

0000 typeO this.type 0O nargs O this.nargsO0 OO0 0O OO

goood oogooo

(4) DOOO

ERN
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4.2.4 OpenJIT.frontend.asm.Assembler 0 0O

public final class Assembler implements Constants

(1)

g

gboooobdoooboboo

(2)

(3)

00000 (00o)

int NOTREACHED =0 (0 O)
int REACHED =1 (0 0O)

int NEEDED =2 (0 O)

Label first

Instruction last

int maxdepth

int maxvar

int maxpc

gooooon
public Assembler()

0000 Assembler 00000 D0O0OODODO

0000 Assembler 00000000000 DOOOOOO
gpoood gooo

goobod bood

gobd ooobood

googod boooo
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(4)

gooo

e public void add(Instruction inst)

gobod oobdooobooboobod
gobod oobdooobooboobod
goobodg boboooo

goobodg bood

0000 mstO0OnullOO0 D0 D000 last.nest D inst 0 00 00O last 0 inst 0 OO
god

goood oboooo

e public void add(int where, int opc)

gobdg bogbdobobobodobod
gobdg bogbdobobobodobod
00000 where (DO0),ope (00000O)
gooog bod

O000 ODD00O Instruction 000000000000 addO0OODOOOOODO
o

gogod ooooo

e public void add(int where, int opc, Object obj)

0000 00000000000000

0000 00000000000000

00000 where (D000),ope(00000),0bj(00000)
00000 000

O000 000 Instruction00000O0OQO0OQOO0OQO0OaddO0ODODODOODODO
HEN
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goodod ooogao
e void optimize(Environment env, Label 1bl)

gobd oobooobobooboboabob

guobd bobdbobobbuoboooboboooboooboobd
00000 env (0O0O0OO0O0OO Environment0O0OO000O), bl (00O0O)
gooog bod

0000 Iblped REACHED (DDO)000000 Iblnext 000000000
ubooboooooboooooood

inst.pc 0 0 NOTREACHED (0 0)00 00O inst.optimize 0 00000 O
000 inst.pc0 REACHED (00 )000000 REACHEDOD OOOODO

inst.opc 0 O opc_label, opc.dead O O OO inst.pc O REACHED 0O OO
NOTREACHEDO OO OOOO

inst.opc O opc_ifeq, opc_ifne, opc_ifgt, opc_ifge, opc_iflt, opc_ifle, opc_if_icmpeq,
opc_if_iicmpne, opc_if_icmpgt, opc_if icmpge, opc_if_icmplt, opc_if_icmple,
opc_if icmplt, opc_if acmpeq, opc_ifiicmpne, opc_ifnull, opc_ifnonnull,
opcjst0 000 inst.valueO OO O optimize D OO OO DOODODOO

inst.opc 0 opc_goto 0 O OO inst.value J 0 0O O optimize D 00 0 00O O
OoooooOogoooo

inst.opc O opc_ret, opc_return, opc_ireturn, opc_lreturn, opc_freturn,

opc_dreturn, opc_areturn, opc_athrow O D 00O O OO

gogod ooooo
e boolean eliminate()

0000 boboobobuoooboboboobon
gobd bobooboboboobobobobon
goobodg bood

gopbood boobooooooboooo
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0000 boolean O 0O O O change O false 0 0 0 O O OO Instruction prev O
first 000000000000 O0DOOO0OCDOOO0OCOOOODOOCOOO
uon

inst.pc 0 NOTREACHED OO 0O 0O OO prev.next O inst 0 0 O OO prev
Oinst 00000 inst.pcO NOTREACHEDO O OODODOODOODODOOO
00 change O true 0 0 00O

0000 first.pcd NOTREACHEDO OO OO prev.anext 0 nullO 0000
changeO0 OO OO0

gogod oboooo
e public void optimize(Environment env)

oo obogoobouobobbobn

O000 DODOOO0D0DDO optimize 00O OO0 eliminate 0 0000000
ubooooaoodg

00000 env (DODODOOOO Environment 00 0000)
goobodg bood

0000 elimnate 10000000000 O00O0QOOO false0 00000 opti-
mize 0 O0O0D00O0O0OO0O0DOO

goood gbooon
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4.2.5 OpenJIT.frontend.asm.Instruction J 0 O

public class Instruction implements Constants

(1) 0O

O00o0ooob10000booogo

(2) ODoOOOO(00)
e int where
e int pc
e int opc
e Object value

e Instruction next

(3) 0000000
e public Instruction(int where, int opc, Object value)

O000 Instruction000O00O0OOODOOO

OO000 Instruction0 000000000 O0OOOOOO

00000 where (DO00),opc (00000), value (DD OOO)
O0000 OooOO0

0000 this.where d where, this.opc O opc, this.valued value OO0 0 0 00O

goood oooon

(4) 0OOO
e public int getOpcode()

gobod oogbooobooboboooboo
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oo obooobotdbopecdg
goood gooo

goobodg bobooo

good opcdnn

goodod oooogad
e public Object getValue()

gbod obouoobobboobbooonbn
O000 DDODDDODODODODOOD valueD DO OO
goobod bood

gooog gooooo

0000 valueD D OO

goood boooo
e public void setValue(Object value)

0000 ooogooooooooooon

O000 ODD0DD0D0D0D000000 valueOOOOO0O
00000 value(DODDOD)

gooogd ooo

0000 this.valueO valueO OO O OO

O0000 googd
e public String toString()

ol bobdobooboboobooboooo
oo obobouoboboboobuooboooo
goood gooo

goood bood
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0000 opeO opetry 0000 “try value.getEndLabel.().hashCode()” O 0O O
goooooooooooood

opc opcdead 0000 “dead” D00 0O0OCOOOO

opc O opcdine 0 O OO0 “opeNames[ope] value[0], value[/1)’ 0D 00000
gogoobooooboodao

00000000 valueO null0 00O opcNamesfope] D D 000000

valueO Label 0000000000 DOOOO “opeNames[opce] value.toString()’
oo oooooooooooo

value O Instruction 0 0000000000000 “opecNames[ope] value.
hashCode()’ 0000000000 OODOOOOODO

valueO String0 0000000000000 “opcNamesfope] “value” ” O
godoooboooooooooood

00000000 “opeNamesfope/value’” 00 0000000000000
god

goood ooooo
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4.2.6 OpenJIT.frontend.asm.Label O 00

public final class Label extends Instruction

(1) 0O

bbb ooubobnbobooboooo

(2) 0DOOOO(00)

static int labelCount = 0

int ID

int depth

FieldDefinition[] locals

(3) 0000000
e public Label()

D000 LabelOOOOODOOOODOODO

O0O0OD0 DODOOO0OO0O0O Instruction0 000000000 OOODOODODO
00000 LabelOOODODOODOOODDODDODODODOO

goobog oo
goobog bood

O000 super0 000000 0, opclabel, nullO0 00 O 00O labelCount O 1
0000 thisIDOOODOOO

goood gooon

(4) DOOO

e Label getDestination()
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oo ooboubgoboogo

gobod gotoUODOODODOODOODODODOD gotoOOUOOOOOogn
ubodbooboodoboboboobobooboboobboboonboo
OO0depthOOODODODODODODODODODODDDDOO

gooogd odo

godod gdooooooood

O000 DOOO0OOO Label 1blO thisO OO DO OO next O null0 0O OO next
OthisOOOOdepthO 0ODODOOOOODODOOOOO
depthOD 10000

next.opc 0 opc_label 0 O O O next.getDestination 0 0000000000
ooodlbloooooo

next.opc 0 opc_goto O O O O next.value.getDestination 0 00 0 00 O O
Oooooobloooooo

next.opc 0 opc_ldc, opcldc.w O O OO next.value 0 Integer OO0 00 O O
00000000000 inst0 nextnext 0O O OO0

inst.opc O opc_label O O O inst.getDestination().next 0 inst 0 000 00O
inst.opc O opc_ifeq 0 O O next.value.intValueD OO OO0 00000000
O0000D0O0O instvalued IBIOOOODOODOOOOOOOOOOOOO
IblOOO0OD0OQO Iblnextd inst.next 0 00 OO inst.nextJ IblO OO 00O
000000 IbligetDestination 0 000000000 DOOOOlOOO
oon

inst.opc 0 opc_ifne 0 O O next.value.intValueD OO OO0 O00O00O00OO
00D 0000000 UoooblooooOoO Iblnext O inst.next 00O O
OO0 instnext 0 1bIOD D00 O00O0O0OOOCDOOO inst.valueO 1blOOODO
00000000 IblgetDestinationD OO0 OO0 OOOO0OODOOO 1blO
Oooogod

depth0 00000

o000 1Wloogdo

gboood gooon
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e public String toString()

0000 LabelOODOOODOOOOODOOOO
0000 LabelOODOOODOOOOODOOOO
goobod bodod

goood oogd

0000 00000000000 “$ID: stack=value” 00000000000
gooooon

googod ooooo
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4.3 OpenJIT.frontend.discompiler 000 00O

e OO OODOO

— OpenJIT.frontend.discompiler. ASTFactory D O OO0 OO0 0O
— OpenJIT.frontend.discompiler.CFAConstants 0 0 0 0 00O 0O O
— OpenJIT .frontend.discompiler.MethodInformation 0 0O OO0 00O O O

— OpenJIT .frontend.discompiler.SymbolicConstants 0 0 00 OO0 0O O
e 1O OO

— OpenJIT.frontend.discompiler.DTVisitor 0 0 O O O

— OpenJIT frontend.discompiler.Metaclass 0 0 O O O

e 100

— OpenJIT.frontend.discompiler. Annotation O O 0

— OpenJIT .frontend.discompiler.Annotation Analyzer O O O
— OpenJIT.frontend.discompiler.BBABasicBlock 0 O O

— OpenJIT .frontend.discompiler.BasicBlock O O O

— OpenJIT .frontend.discompiler.BasicBlockAnalyzer O O O
— OpenJIT.frontend.discompiler.BranchTableEntry O O O
— OpenJIT.frontend.discompiler.BytecodeParser O 00 O

— OpenJIT.frontend.discompiler.CFAFlag O O O

— OpenJIT.frontend.discompiler.CFGNode O 0O O

— OpenJIT.frontend.discompiler.Case 0 O O

— OpenJIT .frontend.discompiler.ClassSignature 0 O O

— OpenJIT .frontend.discompiler.ControlFlowAnalyzer 0 O O
— OpenJIT.frontend.discompiler.ControlFlowGraph O O O

— OpenJIT .frontend.discompiler.DTNode O O O
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— OpenJIT .frontend.discompiler.Default ASTFactory O O O
— OpenJIT.frontend.discompiler.Discompiler O O 0

— OpenJIT.frontend.discompiler.DominatorTree 0 O O

— OpenJIT.frontend.discompiler.ExpressionAnalyzer 0 O O
— OpenJIT .frontend.discompiler.FlowEdge O O O

— OpenJIT.frontend.discompiler.LLoopHead 00 O O

— OpenJIT.frontend.discompiler.NameAndType O O O

— OpenJIT .frontend.discompiler. RuntimeMethodInformation O O O
— OpenJIT .frontend.discompiler.Switch O O O

— OpenJIT .frontend.discompiler.SymbolicStack O O O

— OpenJIT .frontend.discompiler.SymbolicValue O O O

— OpenJIT .frontend.discompiler.VMInstruction O O O

— OpenJIT.frontend.discompiler.DiscompilerError 0 O O
4.3.1 OpenJIT.frontend.discompiler.ASTFactory OO0 OO0 00
0
public interface ASTFactory
(1) OO

0000000000000 000000000000D00O00 ASTODOOOO
000000000 ASTOODOOOO0DODO0ODO0OO0DO00O0O0OD0O0O0O0O0O0O000O0OOO0
O0000000000000000000000000O0 ASTOODODODOODOO
gooogboobobbobuoobouobouooo

(2) 0DOOOO(00)

god
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(3)

googood

oo

(4)

ugoon

e public boolean isAssignExpression(Expression exp)

0000 ExpressionOd 0 O00O0O expO AssignExpression 0 00000000
googd

O000 DO0000 Expressiond 00000 expO AssignExpression 0 0 0 0O
000000000000 ASTOODODODOOOODDODOOODOOODODOOOO
googooboooooooooood

O0000 exp(DOO0OO0OO0D0DO0O Expressiond 0 0000)
00000 boolean O

good gbogbboobobbooouboooboboobobobooobo
uboboboboooobooobooboobooooboonoo

goobodg ood

e public Expression left ValueOf(Expression exp)

0000 ExpressionO 0 0O00ODO expO BinaryExpression0 D0 000000
Ooooooo

O000 ODO0DOD0ODO Expressiond 00000 expd BinaryExpression O 0O 0 O
0000000000000 000U0Oo ASTOOOO0OOOoOoOoOoOoo
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e public Expression stringExpression(String value)

0000 String0 0O valued O O StringExpression 0 0 00O

0000 String 00O value O O O StringExpression 0 00 0000 ASTODO
ugoboboboooboboboboboobuobuobuobobooa
o

00000 value (String O)
OO00O0O0O Expression0 00000

ool oogboboobooooboboboboboboobobooboononn
gboboboboooobdobuooboobobooobuoooo

goooo ooo
e public Expression nullExpression ()

D000 nullOO OO NullExpression 0 O OO

0000 nulOOOO NullExpression 0 000000 ASTOODOOOOODO
gooboboooboobobobooboobbouobobboon

goobodg bood
OO00O0O0O Expression0 00000

ool oogboboobooooboboboboboboobobooboononn
gboboboboooobdobuooboobobooobuoooo

gooood ooo
e public Expression arrayAccessExpression(Expression right, Expression index)

0000 ASTO[JOOOOODODO Expression0 000000000

O000 D000OOrght indexO0OOOOO0OODOOOOOOOOODO
0000000 ASTOODODODODODOOODODODOOOOODOOOOOD
ubooooboobooooa

00000 right (00000 Expression 00 0000), index (index O O O
Expression 0 0 00 00)

321



00000 Expression0 00000

oo gbgbboobobtbooouooobooobouobuobooobo
ubobobobooooboooboobooboobooboonoo

goooo ooo
e public Expression bitNotExpression(Expression right)

0000 ASTO"O00O0O0DO0OO Expression0 000000000

O000 DO0000O0rght0000000000000000O0O0O0O ASTO
ydddddddddddddddduouuoobobboooooooa
RN

00000 right (0000000000 0O0O Expression000000)
O0O0O0O0O Expression0 00000

ool oogboboobooooboboboboboboobobooboononn
gboboboboooobdobuooboobobooobuoooo

ooooo ooo
e public Expression convertExpression(Type type, Expression right)

O00D0 primitive0 00 000O0O0O0O0O0OO

O000 DO00O0D00rightO primitive0 000000000000 DOO0OO
0000000000000 000000DUOoO ASTODOODOOOOD
goboboogboobobboboobboobobbon

00000 type (000000000000 TypeDO0OD0DOD0),right (000
0000000 Expression000000)

O0O0O0O0O Expression0 00000

ool oogboboobooooboboboboboboobobooboononn
ubobobobooooboooboobooboobooboonoo

goobodg bood

e public Expression exprExpression(Expression right)

322



0000 ASTOQOOOODOOO Expression0 000000000

0000 D00000rght0000 ()0D00D000O0O00OO0O0OOOOO AST
ubobobotbobooboodobooouobooboobooboobboonboa
good

00000 right (0000 Expressiond 0 0000)
00000 Expression0 00000

good gbogbboobobbooouboooboboboboobuobooobo
ubobobobooooboooboobooboobooboonoo

ODO0D000 Oo0OO0
e public Expression fieldExpression(Expression right, Identifier id)

0000 ASTO.O0O0O0ODO0OO0O Expression0 000000000

O000 D000OO0D0rrMghtd 0D idOOOQOOODOODOOOODOOOODO
00000000000 ASTOOOODODOOOODOODODODODOOOOO
goodoboobobobooobon

O000O0O0 right (DDDDDDDDDDDD ExpressionDDDDDD), id
(000000000 Identifier0 0 000O0O)

O0O0O0O0O Expression0 00000

o0 oogbobobooobobobobobuoboooboboobooooboonn
gboboboboooobdobuooboobobooobuoooo

ooooo ooo
e public Expression lengthExpression(Expression right)

0000 ASTO .lengthOOOODOODO Expression0 000000000

O000 DO00000D0O0rght0 0000000000000 OOO ASTO
goboboooboboobbuooobobuoobbuoobobooobbooon
o

00000 right (000000 Expression000000)

323



00000 Expression0 00000

ool oogboboobooooboboboboboboobobooboononn
ubobobobooooboooboobooboobooboonoo

goooo ooo
e public Expression negativeExpression(Expression right)

0000 ASTOOODOOOO-000000 Expression0 000000000

O000 DO0000OD0rght0O0OO0OO-0000000DO00O00O0OO0OODO
000 ASTOODDOODOODODDOOO0DOOOO0DO0OO0ODODO0DOODOOoDOoOOO
gooooboboon

00000 right (000D 0D-000000000 Expression000000)
O0000O Expression0 00000

o0 oogbobobooobobobobobuoboooboboobooooboonn
ubobobobooooboooboobooboobooboonoo

gooood ooo
e public Expression notExpression(Expression right)

0000 ASTOOODOOOO!'000000 Expression0 000000000

O000 DO0000OO0rght0O0OOO0OO!'000000O0DOOOOOOOODO
O00 ASTOOOODOODO0DO0DO0DO0DO0D0D0D0OO0DO0DO0O0O0oooooooOD
gooboooogd

00000 right (00DD0D0D!'000000000 Expression000000)
O0O0O0O0O Expression0 00000

o0 oogbobobooobobobobobuoboooboboobooooboonn
gboboboboooobdobuooboobobooobuoooo

goood ooo

e public Expression positiveExpression(Expression right)

324



0000 ASTOODOOOD+000000 Expression0 000000000

0000 DO0000OD0rght0O0OO0OO+0000000O0000O0O00O0OODO
000 ASTOODDOODOODODDOOO0DOOOO0DO0OO0ODODO0DOODOOoDOoOOO
gooooboboon

00000 right (O0OD0D0D+000000000 Expression000000)
00000 Expression0 00000

good gbogbboobobbooouboooboboboboobuobooobo
ubobobobooooboooboobooboobooboonoo

goooo ooo
e public Expression postDecExpression(Expression right)

0000 ASTOOOOODOO--0000000 Expression0000000000O

O000 DO00OO0OO0DrrnMght00D0O0OO0--000000000O0ODO0OOOO
0000 ASTOODODODODOODO0ODOO0DOODOOO0OO0OOO0DDOOO0OOODOOO0OO
goooobobooo

00000 right (0000 0D--000000000 Expression000000O)
00000 Expression0 00000

ool oogboboobooooboboboboboboobobooboononn
ubobobobooooboooboobooboobooboonoo

ooooo ooo
e public Expression postIncExpression(Expression right)

0000 ASTOOOOODOO++0000000 Expression0 000000000

O000 DO00OO0O0Drrnght0 00000+ 000000000O0ODO0OOOO
O000ASTOODOODOODOOOODODOODOOOODOOOOD
goobooooogd

00000 right (00000 ++000000000 Expression000000O)

O0O0O0O0O Expression0 00000

325



gbood gbogbboobobbooouboooboboobooboboobo
uboboobobooooboooboobooboooobooonoo

goood ooo
e public Expression preDecExpression(Expression right)

0000 ASTODOOOO--0000000 Expression0 000000000

O000 DO00OO0OO0DrrnMght00D0OD0OOO0--000000000O0ODOODOOO
0000 ASTOODODODODOODO0ODOO0DOODOOO0OO0OOO0DDOOO0OOODOOO0OO
goooobobooo

00000 right (0000 0D--000000000 Expression000000O)
00000 Expression0 00000

ool oogboboobooooboboboboboboobobooboononn
ubobobobooooboooboobooboobooboonoo

OoO00dOd ood
e public Expression prelncExpression(Expression right)

0000 ASTOOOODOO++0000000 Expression0000000000O

O000 DO00OO0O0Drrnght0 00000+ 000000000O0ODO0OOOO
O000ASTOODOODOODOOOODODOODOOOODOOOOD
goobooooogd

O0000 right (000D0O0O++ 000000000 Expression000000)
OD0000 Expressiond0O0OO0ODO

o0 oogbobobooobobobobobuoboooboboobooooboonn
ubobobobooooboooboobooboobooboonoo

gooood ooo
e public Expression castExpression(Expression left, Expression right)

0000 ASTOOOODOOOOOODOO Expression0 000000000

326



O000 DO000O0OO0rightOleft0 000000000000 0OODOOODO
O0ASTOOOODOOODOODOO00O0O0DO0OO00O0OO00O0O0D0OODODO0O0O0OO0
goooboooo

O0D000 left (0000000000 Expressiond00000), right (00O
00000000 Expression 0 00000)

OO00O0O0O Expression0 00000

ool oogboboobooooboboboboboboobobooboononn
gboboboboooobdobuooboobobooobuoooo

ooooo ooo
e public Expression commaExpression(Expression left, Expression right)

0000 ASTO ,(000)0000000000 Expression0 0000000
o

0o0o0d oo obobooboboboboobobo
000 CommaExpression 0 00000000000 ASTOOOOOOD
godgogooooobobooooouoobodboooouoooo

00000 left (00D00O0O0O0DDO0OO Expression000000), right (0O
00000000000000 Expression000000)

00000 Expression0 00000

oo gbgbboobobtbooouooobooobouobuobooobo
ubobobobooooboooboobooboobooboonoo

goooo ooo
e public Expression instanceOfExpression(Expression left, Expression right)

0000 ASTOinstanceof IO DO OO O ODODO Expressiond00000O00O0O
OO

O000 DOO0O0O0O0left000000rright 0 0000000000000
0000000 0O4dnstanceof 000D 0OD0OODOOOODO ASTOODOOD
uboobooboobbdoooooobooobooobooboooonog

327



O0000 left (0000000000000 Expression 0000 00O), right
(0000 Expression000000)

OO00O0O0O Expression0 00000

oo gbgbboobobtbooouooobooobouobuobooobo
goobobtbogbouogobuoobouobobbooboon

goooo ooo
e public Expression addExpression(Expression left, Expression right)

0000 ASTO+0000000 Expression0 000000000

O000 DO0OD0OO0OD0O0O0leftb 00 right000000000+00000
0000000000000 0ASTOODODOODOOODOODOOOOD
gooboobogbuoobboobouoooo

00000 left (00000 Expression 00 0000), right (00000 Ex-
pression 0 0 0000)

00000 Expression0 00000

good gbogbboobobbooouboooboboboboobuobooobo
ubobobobooooboooboobooboobooboonoo

goooo ooo
e public Expression divideExpression(Expression left, Expression right)

0000 ASTO/0000000 Expression0 000000000

O000 DOOD0OO0OD0O0O0leftb 00 right000000000/00000
0000000000000 0ASTOODODOODOOODOODOOOOD
ubodoboobodobooobobobod

00000 left (00000 Expression 00 0000), right (00000 Ex-
pression0 00000)

00000 Expression000000O

good gbogbboobobbooouboooboboboboobuobooobo
ubobobobooooboooboobooboobooboonoo

328



ooooo ooo
e public Expression multiplyExpression(Expression left, Expression right)

0000 ASTOxO00O0OO0DOO Expression0 000000000

O000 DOO0DOO0ODOO0leftD 00 right000000000x000000
0000000000000 0ASTOODOOODODOODOOOOOOD
ubodoboobodobooobobobod

00000 left (00000 Expression 00 0000), right (00000 Ex-
pression0 00000)

00000 Expression0 00000

good gbogbboobobbooouboooboboboboobuobooobo
ubobobobooooboooboobooboobooboonoo

goooo ooo
e public Expression subtractExpression(Expression left, Expression right)

0000 ASTO-000O0DO0O0 Expression0 000000000

O000 DO00OD0OO0ODOO0leftb 00 right000000000-000000
O00000000000000ASTODODOOOODDOODDODODOOOOO
gboodboobooboouoboobuobon

D0O000 left (00000 Expression 00 0000), right (00000 Ex-
pression 0 0 0000)

O0O0O0O0O Expression0 00000

o0 oogbobobooobobobobobuoboooboboobooooboonn
gboboboboooobdobuooboobobooobuoooo

ooooo ooo
e public Expression remainderExpression(Expression left, Expression right)

0000 ASTO%00O00000 Expression0 000000000

329



O000 DOODO0OO0ODO0O0leftD00right000000000%000000
0000000000000 0ASTODODOOOODDOODDODODOOODOO
gpobooboobuoobboobouoooo

O0O0O00 left (00000 Expression 00 0000), right (00000 Ex-
pression 0 0 0000)

OO00O0O0O Expression0 00000

ool oogboboobooooboboboboboboobobooboononn
gboboboboooobdobuooboobobooobuoooo

ooooo ooo
e public Expression andExpression(Expression left, Expression right)

0000 ASTO&OOOOODODO Expression0 000000000

O000 DOODOO0ODOO0leftD 00 right000000000&O00O00O0O
0000000000000 0ASTOODODOODODOODOOOOOOD
ubodoboobodobooobobobod

00000 left (00000 Expression 00 0000), right (00000 Ex-
pression0 00000)

00000 Expression0 00000

oo gbgbboobobtbooouooobooobouobuobooobo
ubobobobooooboooboobooboobooboonoo

ODO0D000 Oo0OO0
e public Expression orExpression(Expression left, Expression right)

0000 ASTO|/000O0O0OO0DO Expression0 000000000

O000 DO0OD0OO0ODOO0leftb 00 right 000000000 |O0000O0O
O00000000000000ASTODOOOOODDOODDODODOOOOO
gboodboobooboouoboobuobon

D0O000 left (00000 Expression 00 0000), right (00000 Ex-
pression 0 0 0000)

330



00000 Expression0 00000

ool oogboboobooooboboboboboboobobooboononn
ubobobobooooboooboobooboobooboonoo

goooo ooo
e public Expression bitAndExpression(Expression left, Expression right)

0000 ASTO&OOODOOODO Expression0 000000000

O000 DO0OD0OO0OD0O00leftb 00 right000000000&O00O0OO0O
O00000000000000ASTODOOOOODDOODDODODOOOOO
gboodboobooboouoboobuobon

O0O000 left (00000 Expression 00 0000), right (00000 Ex-
pression 0 0 0000)

O0O0O0O0O Expression0 00000

o0 oogbobobooobobobobobuoboooboboobooooboonn
gboboboboooobdobuooboobobooobuoooo

ooooo ooo
e public Expression bitOrExpression(Expression left, Expression right)

O000 ASTO|IO0D0O0OO0DOO Expression0 000000000

O000 DOODOO0ODOO0leftD00right 000000000 100000
0000000000000 0ASTOODOOODODOODOOOOOOD
ubodoboobodobooobobobod

00000 left (00000 Expression 00 0000), right (00000 Ex-
pression0 00000)

00000 Expression0 00000

good gbogbboobobbooouboooboboboboobuobooobo
ubobobobooooboooboobooboobooboonoo

goobodg bood

331
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good gbogbboobobbooouboooboboboboobuobooobo
ubobobobooooboooboobooboobooboonoo

ODO0D000 Oo0OO0
e public Expression shiftRightExpression(Expression left, Expression right)

0000 ASTO>>0000000 Expression0 000000000

O000 DO00OO0OoDoO0Od0left0D00rright000000O00O>»>0000
0000000000000 00 ASTODOODODODODODOODOOOOD
ubooboobooboboboobooobooon

00000 left (00000 Expression 00 0000), right (00000 Ex-
pression0 00000)

00000 Expression000000O

good gbogbboobobbooouboooboboboboobuobooobo
ubobobobooooboooboobooboobooboonoo

333



goood ooo

public Expression unsignedShiftRightExpression(Expression left, Expression
right)
O000 ASTO>»>>0000000 Expressiond 000000000

O000 DOODO0DO0left000right0000000O00O>»>>0000
0000000000000 00ASTODOODODODODODOODOOOOD
gobooboobooboouoouonooobogg

00000 left (00000 Expression 00 0000), right (00000 Ex-
pression0 00000)

00000 Expression000000O

o0 oogbobobooobobobobobuoboooboboobooooboonn
gboboboboooobdobuooboobobooobuoooo

gooogd ooo
public Expression greaterExpression(Expression left, Expression right)

0000 ASTO>0000000 Expression0 000000000

O000 DOO0DOO0ODOO0leftD00 right000000000>00000
0000000000000 0ASTODODOOOODDOODODODOOOOO
gpobooboobuoobboobouoooo

D0O000 left (00000 Expression 00 0000), right (00000 Ex-
pression 0 0 0000)

00000 Expression0 00000

oo gbgbboobobtbooouooobooobouobuobooobo
ubobobobooooboooboobooboobooboonoo

ooooo ooo
public Expression greaterOrEqualExpression(Expression left, Expression right)

0000 ASTO>=0000000 Expression0 000000000
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O000 DO00O0O0O0D0DO00left000right000000000>0000
0000000000000 00ASTODOOOOODODOODODODODOOOOO
gobooboobooboouoouonooobogg

O0O000 left (00000 Expression 00 0000), right (00000 Ex-
pression 0 0 0000)

OO00O0O0O Expression0 00000

ool oogboboobooooboboboboboboobobooboononn
gboboboboooobdobuooboobobooobuoooo

ooooo ooo
e public Expression lessExpression(Expression left, Expression right)

0000 ASTO<OOOOOOO Expression0 000000000

O000 DOODODO0O0OO00left000 right000000000<00000O
0000000000000 0ASTOODODOODOOODOODOOOOD
ubodoboobodobooobobobod

00000 left (00000 Expression 00 0000), right (00000 Ex-
pression0 00000)

00000 Expression0 00000

oo gbgbboobobtbooouooobooobouobuobooobo
ubobobobooooboooboobooboobooboonoo

goooo ooo
e public Expression lessOrEqualExpression(Expression left, Expression right)

0000 ASTO<=0000000 Expression0 000000000

O000 DO00DOO0OOoDoO0O0lleft0D00rright000000000<=0000
O000000000000000ASTODOOOOODOODODODODOOOOO
gboobooboobobbooobooboooo

00000 left (00000 Expression 00 0000), right (00000 Ex-
pression 0 0 0000)
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00000 Expression0 00000

ool oogboboobooooboboboboboboobobooboononn
ubobobobooooboooboobooboobooboonoo

goooo ooo
e public Expression assignExpression(Expression left, Expression right)

0000 ASTO=0000000 Expression0 000000000

O000 DOOD0OO0OD0O00leftb 00 right000000000=00000
O00000000000000ASTODOOOOODDOODDODODOOOOO
gboodboobooboouoboobuobon

O0O000 left (00000 Expression 00 0000), right (00000 Ex-
pression 0 0 0000)

O0O0O0O0O Expression0 00000

o0 oogbobobooobobobobobuoboooboboobooooboonn
gboboboboooobdobuooboobobooobuoooo

ooooo ooo
e public Expression assignAddExpression(Expression left, Expression right)

0000 ASTO+=0000000 Expression0 000000000

O000 DO00DO0O0O0ODO0O0left000right000000000+=0000
0000000000000 00ASTODOODODODODODOODOOOOD
ubooboobooboboboobooobooon

00000 left (00000 Expression 00 0000), right (00000 Ex-
pression0 00000)

00000 Expression0 00000

good gbogbboobobbooouboooboboboboobuobooobo
ubobobobooooboooboobooboobooboonoo

goobodg bood
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e public Expression assignBitAndExpression(Expression left, Expression right)

0000 ASTO&=0000000 Expression0 000000000

O000 DO00DOO0OoDoDO0O0left000right000000000&=0000
0000000000000 00 ASTODOODODODODODOOOOOOD
gobooboobooboouoouonooobogg

O0O000 left (00000 Expression 00 0000), right (00000 Ex-
pression0 00000)

00000 Expression0 00000

o0 oogbobobooobobobobobuoboooboboobooooboonn
gboboboboooobdobuooboobobooobuoooo

ooooo ooo
e public Expression assignBitOrExpression(Expression left, Expression right)

0000 ASTO|=0000000 Expression0 000000000

O000 DO0O0DOO0OOooOoOdleft0D00rright 000000000 =0000
0000000000000 00 ASTODOODODODODODOODOOOOD
ubooboobooboboboobooobooon

00000 left (00000 Expression 00 0000), right (00000 Ex-
pression 0 0 0000)

00000 Expression000000O

oo gbgbboobobtbooouooobooobouobuobooobo
goobobtbogbouogobuoobouobobbooboon

ooooo ooo
e public Expression assignBitXorExpression(Expression left, Expression right)

0000 ASTO"=0000000 Expression0 000000000

O000 DO00DO0O0OoDO0O0left000rright 000000000 =0000
0000000000000 00ASTODOODODODODODOODOOOOD
ubooboobooboboboobooobooon

337



O0O000 left (00000 Expression 00 0000), right (00000 Ex-
pression 0 0 0000)

OO00O0O0O Expression0 00000

oo gbgbboobobtbooouooobooobouobuobooobo
goobobtbogbouogobuoobouobobbooboon

goooo ooo
e public Expression assignDivideExpression(Expression left, Expression right)

0000 ASTO/=0000000 Expression0 000000000

O000 DO0O0DOO0OOooOoOgleft0b0D0right 000000000 /=0000
0000000000000 00 ASTODOODODODODODOODOOOOD
gobobodgbooboobobouobnbobogg

00000 left (00000 Expression 00 0000), right (00000 Ex-
pression 0 0 0000)

00000 Expression0 00000

good gbogbboobobbooouboooboboboboobuobooobo
ubobobobooooboooboobooboobooboonoo

ODO0D000 Oo0OO0
e public Expression assignMultiplyExpression(Expression left, Expression right)

0000 ASTO*=0000000 Expression0 000000000

O000 DO00OO0O0DoDO0O0left0D00rright000000000O*x=0000
0000000000000 00 ASTODOODODODODODOODOOOOD
ubooboobooboboboobooobooon

00000 left (00000 Expression 00 0000), right (00000 Ex-
pression0 00000)

00000 Expression000000O

good gbogbboobobbooouboooboboboboobuobooobo
ubobobobooooboooboobooboobooboonoo
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gooood odoo
e public Expression assignRemainderExpression(Expression left, Expression right)

0000 ASTO%=0000000 Expression0 000000000

O000 DO00DO0O0O0ODO0O0left000right000000000%=0000
0000000000000 00ASTODOODODODODODOODOOOOD
ubooboobooboboboobooobooon

00000 left (00000 Expression 00 0000), right (00000 Ex-
pression0 00000)

00000 Expression0 00000

good gbogbboobobbooouboooboboboboobuobooobo
ubobobobooooboooboobooboobooboonoo

goooo ooo
e public Expression assignShiftLeftExpression(Expression left, Expression right)

0000 ASTO<=0000000 Expression0 000000000

O000 DOODO0ODOO0left000rght000000000<=0000
O000000000000000ASTODOOODOODODOODODODODOOOOO
gboobooboobobbooobooboooo

00000 left (00000 Expression 00 0000), right (00000 Ex-
pression 0 0 0000)

O0O0O0O0O Expression0 00000

o0 oogbobobooobobobobobuoboooboboobooooboonn
gboboboboooobdobuooboobobooobuoooo

ooooo ooo
e public Expression assignShiftRightExpression(Expression left, Expression right)

0000 ASTO»>>=0000000 Expression0 000000000
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O000 DO0OO0DO0D0O00left000right000000000O>»>=0000
0000000000000 00ASTODOOOOODOODODODODOOOOO
gobooboobooboouoouonooobogg

00000 left (00000 Expression 00 0000), right (00000 Ex-
pression 0 0 0000)

OO00O0O0O Expression0 00000

o0 oogbobobooobobobobobuoboooboboobooooboonn
gboboboboooobdobuooboobobooobuoooo

gooogd ooo
public Expression assignSubtractExpression(Expression left, Expression right)

0000 ASTO-=0000000 Expression0 000000000

O000 DO0O0DOO0OOoDoOoOd0lleft0D00rright000000000-=0000
0000000000000 00 ASTODOODODODODODOOOOOOD
ubooboobooboboboobooobooon

00000 left (00000 Expression 00 0000), right (00000 Ex-
pression 0 0 0000)

00000 Expression0 00000

good gbogbboobobbooouboooboboboboobuobooobo
ubobobobooooboooboobooboobooboonoo

goobodg bood

public Expression assignUnsignedShiftRightExpression(Expression left, Expres-
sion right)
0000 ASTO»>»>=0000000 Expression0 000000000

O000 DO00O0D0D000Left000right000000000O>>>=000
0000DDDDDODDODOO0OODOOOO ASTODODDOOODODOOOODODOOD
ggobobboobuodgbooobouobooon
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O0O000 left (00000 Expression 00 0000), right (00000 Ex-
pression 0 0 0000)

OO00O0O0O Expression0 00000

ool oogboboobooooboboboboboboobobooboononn
gboboboboooobdobuooboobobooobuoooo

goood ooo

public Expression conditionalExpression(Expression cond, Expression left, Ex-

pression right)

O000 DO0OO00ODOO0ASTODOOODOExpression0 000000000

O000 D00000cond0OO000OD0OOODOIleft0O00 right0 0000
0000000000000 ConditionalExpression0 000000000
ASTOOOODOOODODOOOOOOO0ODODO0OODO0DOOO0DODOOOOODO
ugoooan

00000 cond (DO0DDODO Expression000000),left (00000000
00000000 Expression000000),right (OOOOOOOOOO
000000 Expression0 0 0000)

00000 Expression0 00000

o0 oogbobobooobobobobobuoboooboboobooooboonn
ubobobobooooboooboobooboobooboonoo

gooood ooo
public Expression arrayExpression(Expression args|])

O0O0OD0 DDODDODDODODODODODOOO0OO0 Expression0000000O0O0OO

0000 D00000000000000000 ASTOODODOOOOOO0OO0OO
O000ASTOODODODOODOOOODODODODOOOODOOOOD
ugooobobad

00000 args (000000 DO0O Expression000000000O)

00000 Expression
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gbood gbogbboobobbooouboooboboobooboboobo
uboboobobooooboooboobooboooobooonoo

goobodg bood

e public Expression methodExpression(Expression right, Identifier id Expression

args(])

O000 DOrightDOOO0O0OQ0CODO0O000D00WOOOOOOOOOOO args
O00000D0OD0ODDDO Expression00000000O00OO

O000 DODDDODDOrMght00OD0DD0DDDODO0O0O0OOOO0WOOOOOOOO00O
O0000args0 000000000000 ASTOODOOOOODODOOO
0000 ASTOODODODODOODO0ODO0ODOODODOO0OOOO0DOOO0OOODOO0O0OO
goooobobooo

00000 right (000000000000 000O0 Expression000000),
id(00000000 Identifier 0 0000 0O), args (0 0O OO Expression
000ooooon)

00000 Expression0 00000

good gbogbboobobbooouboooboboboboobuobooobo
ubobobobooooboooboobooboobooboonoo

goooo ooo
e public Expression newArrayExpression(Expression right, Expression args|])

O000 DO00DO000D0DD000O0 ASTO newOODOODOOODO Expression
ubooboooboogooon

O000 DO00O0OO0D0rrnght00D00O0000O0OO args0000O0OO0ODO
0000000000000 ASTOODODODODOODODODODDOOOO AST
goobobobogbgobboobuouogboobouobobuooobobo
ggod

O0000 right (0000000 Expression000000), args (00000
0000 Expression00000000O00)
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00000 Expression0 00000
Oo00d

goooo ooo
e public Expression newInstanceExpression(Expression right, Expression args[])

O000 Dright 000000000000000000 ASTO newOODO
000000 Expression0 000000000

O000 DOD00O0Orght00000000000D0O00O0O0O0O0O0O0OO args
0000000000000 000000000 ASTO newd ODOOO
O00D00000DOO0O0OASTODOOOODOODODODODODOODOOOOD
uboobooboooobobooboaon

O00D00 right (000000 Expression 000000), args (000000
0000000 Expression000000000)

00000 Expression0 00000

good gbogbboobobbooouboooboboboboobuobooobo
ubobobobooooboooboobooboobooboonoo

ODO0D000 Oo0OO0
e public Expression identifierExpression(Identifier id)

O000 DDODidODOODODODODDD Expression0 000000000

O000 DO0OO000O00dODOO0OO00OODOoOooASTOODODOOOOO
000000 ASTODOODOODODOODOODOODODODOOOODOODOOOOO
goooooogobbogod

00000 id(000000 Identifier0 D00 0O0O)
00000 Expression0 00000

good gbogbboobobbooouboooboboboboobuobooobo
ubobobobooooboooboobooboobooboonoo

goobodg bood
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e public Expression superExpression()

0000 OD0Osuper00000 ASTOOODODOO Expression0 00000
goono

O000 DO00Osuwper 00000 ASTOODDOOODOOOOOOOOO AST
goobobobogbgobboobuouogboobouobobuooobobo
ggod

gooogd ooo
00000 Expression0000000O

o0 oogbobobooobobobobobuoboooboboobooooboonn
gboboboboooobdobuooboobobooobuoooo

ooooo ooo
e public Expression thisExpression|()

O000 D00O+thisOOO0OOOASTOOODOOO Expression0 000000
god

O000 D0OO0thisOOODOOASTOODODODOOOOODOOOOOOASTO
yddddddddddddddodduouuouoobobooooooa
o

OD0O000 OO0
00000 Expression000000O

oo gbgbboobobtbooouooobooobouobuobooobo
goobobtbogbouogobuoobouobobbooboon

ooooo ooo
e public Expression typeExpression(Type type)

O000 Otype0 OO0 ASTOODOOOD Expression0 000000000

O000 DO00OO00D0type0OODOOASTODODODOODODOOOOOOOODO
ASTOOOODOOODODOOOOOOO0ODODO0OODO0DOOO0DODOOOOODO
ugoooan

344



00000 type (0000 TypeDDOOODODO)
00000 Expression00000O0O

o0 oogbobobooobobobobobuoboooboboobooooboonn
ubobobobooooboooboobooboobooboonoo

goobog bod
e public Statement breakStatement(Identifier 1bl)

0000 break 161000000 ASTODOOOODO Statement 00 0000
ugooo

O000 DO0ODO0ODO0OO0OIDO0OObreak0 00000 ASTOOOOOODO
O000ASTOODODODOODOOOODODOODOOOODOOOOD
ugooobobad

00000 Ibl (break 000000000 DDODOO Identifier0 000 00O)
00000 StatementO0 O O0O00O0

gobod gbogbboobobtbooouboooboooboobuobooobo
goobobtbooboudoobuoobouobobbooboon

ooooo ooo
e public Statement caseStatement(Expression expr)

O000 Dexpr00000cased 0000000 ASTDOODO OO Statement,
gooobooooobn

0000 D000O00Oexpr00000case0 0000000 ASTOOODODO
000000 ASTOOODOODODODOODOOODODOOOOOOODOOOOO
gbobooboboobood

O0000 expr (case0 0000000 Expression 0 00000)
O0000 StatementO0 O OO0 O

good oogboboobooooboboboboboboobobooboonoonn
uboboboboooobdoobooboobooooboonoo
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goood ooo

public Statement catchStatement(Expression texpr, Identifier id, Statement

body)

O000 OD0O0OcatchODO0O0OO0DOASTOODOODOO StatementO 00000
ugooo

O000 DO00OD00OOtexpr0 0000000000 DODOODOODOODO
O00O0OOcatchOO bodyOOOOOODODDOODOOOODDODOOO
ASTOOOOOOOOO0OO0OOASTOOOOODOODODDODOOOOOOOO
uboooboobodobooobobobod

00000 texpr (00000000000 Expressiond000000),id (catch
000000000000 000 Identifier0 00000), body (catch O
000000 Statement 00000 0)

00000 StatementO0 O O0O00O0

gobod ogbobobooooboobobobobobooboboobooooboonn
gbodbobobooooboobuooboobobooobuoooo

goood ooo
public Statement compoundStatement(Statement args|])

0000 D00000O0ASTOODOOOO Statement0 000000000

O000 D00OD00O Statement 0000 00000OOCOOOOOODOODO
O0ASTOODOOODOODODOOASTOOODODODOOOODOODOODOOOO
uboobooboobobobooobooobooon

00000 args (0000000000000 OOO Statement 0 O 0O)
00000 StatementO0 O O0O00O0

gobod ogbobobooooboobobobobobooboboobooooboonn
gbodbobobooooboobuooboobobooobuoooo

goood ooo
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e public Statement continueStatement(Identifier 1bl)

0000 continue 1b1000000 ASTOODOODOO Statement 0 0000
gooood

O000 DO0OO0O00O00OIIOOOOcontinue0 00000 ASTOODOODO
000000 ASTODOODOODODODOODOODOOODOOOOOOOODOOOOO
ubogboooboooobood

ogogognd lbl(continueDDDDDDDDDDDDDIdentiﬁerDDDDDD)
00000 StatementO OO0 QO0O0

gbood gbgbboobobboooubooobobooboobobooobo
goobobtbooboudoobuoobouobobbooboon

goobod bood
e public Statement declarationStatement(Expression type, Statement args[])

O000 DO0O0OD000000D0000 Statement 0 000000000

U000 DO00O0o0d el OODDODOODOODODODDODODOD argsdOoooon
000000000000 ASTOOOODODOODODOO ASTOOOOO
ubooobooboobobdobogogoobooobooobooboooonog

00000 type(DOODDODO0OOODOO Expressiond 0 000O), args (O
DDDDDDDDDDDDStatementDDDDDDDDD)

00000 StatementO OO0 QO0O0

good oogboboobooooboboboboboboobobooboonoonn
uboboboboooobdoobooboobooooboonoo

ooooo ooo
e public Statement doStatement(Statement body, Expression cond)

0000 do-whileODODODODOO ASTODOOOOO Statement0 0000000
g
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O000 DO000O0DO0condOOOODODO bodyOODODODO do-whileOOODODO
OASTOODOODOODODOOOASTOOODODODODDODODOOODODOOO
gobooboobooboouoouonoboogg

00000 body (do-whileOD OO OO OO Statement 0 000 OO ), cond (do-
while 0 000000 Expression0 00000)

00000 StatementO0 O O0O00O0

gobod ogbobobooooboobobobobobooboboobooooboonn
gbodbobobooooboobuooboobobooobuoooo

goobog bood
e public Statement expressionStatement(Expression expr)

0000 D00000O0ASTOODOOOO Statement0 000000000

0000 D0000D0expr000000000ASTOOODOOOODOOODO
ASTOOOODOOODODOOOOOOO0OD0OODO0DODO0OODOOOOODO
ugoooan

00000 expr (000000000000 Expression 00 0000)
00000 StatementO0 O O0O00O0

gobod ogbobobooooboobobobobobooboboobooooboonn
gbodbobobooooboobuooboobobooobuoooo

gooood ooo
e public Statement finallyStatement(Statement body, Statement finalbody)

0000 finallyODOOOOOOASTOOOODO Statement0 0000000
RN

O000 OD0000bodyOtryDOODODOOOOOOODOtrydO finalbody
O000finally0 00000000000 OO0ASTOOODOOOOOOO
OASTOOOO0OODOODOO0OOD0OODOO0O0DO0ODODODODOO0OO0ODOOOD
gooooon
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00000 body (try 00O OO Statement 00 00 O O), finalbody (finally
0000000 Statement000000)

00000 StatementO0 O O0O00O0

gobod ogbobobooooboobobobobobooboboobooooboonn
gbodbobobooooboobuooboobobooobuoooo

goood ooo

e public Statement forStatement(Statement init, Expression cond, Expression inc,

Statement body)

0000 for000000ASTOOODOOO Statement0 000000000

O000 DOD0DO0O0mit0000 condDO00D0O0D000D0OO0DO0OO incO
O000000Obody0ODODOODOfor00O0O0ASTOODOOODOODOO
O0ASTOOOODDOOODOODODODODODOOODODODODOOO0OODOOOD
goooobooo

00000 init (00000000 Statement D0 O0O000),cond (DODODO
Expression 0 0 0000),inc (00000000000 0O0OODODO State-
ment 00 0000), body (forU00OD OO Statement 00 0000)

00000 StatementO OO0 QO0O0

gbood gbgbboobobboooubooobobooboobobooobo
uboboboboooobdoobooboobooooboonoo

goobod bood

e public Statement ifStatement(Expression cond, Statement ifTrue, Statement if-

False)

0000 if000000 ASTOOD0O0OO Statement0 000000000

O000 D00 condO00O0O0ODODOO0OOODOODOOOOTrve0 OO
0000000000000 iFalse000000if0000 ASTOODO
00000000 ASTOOODOOODOODO0OOO0OOO0ODDOODOOO0OO
gboooobooboooonoo
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00000 cond (DOO0DOO Expression 00 0000), ifTrue (000000
00000000000 Statement0 0 0000),ifFalse (0000000
0000000000 Statement000O00O0)

00000 StatementO OO0 QO0O0

gobod gbogbboobobtbooouboooboooboobuobooobo
uboboboboooobdoobooboobooooboonoo

oobobod ood
e public Statement returnStatement(Expression expr)

O000 DexprO0000Oreturn0 00000 ASTOODOO OO Statement
ubooboooboogooon

0000 D00000exprO00000return0000 ASTOOODOOOODO
O00 ASTOOOODOODO0DO0DO0DO0DO0D0OD0DO0OO0DO0DO0O0DO0OoooooooOD
ugooobobad

00000 expr (000000 Expression000000)
00000 StatementO0 O O0O00O0

good oogboboobooooboboboboboboobobooboonoonn
gbodbobobooooboobuooboobobooobuoooo

goood ooo
e public Statement switchStatement(Expression expr, Statement args|])

O000 Dexpr000000000switchODODODODODO ASTODODDODODO
Statement 0 000000000

O000 DO0O0OO00exprO00000O Statement 0 0 0 argsd 0 O O O case
O000000switchODOOO ASTOOOOODOOODOOOO ASTOOOO
gooboo0o0o0oobobooboo0ouoboo0ooobooboooooo

00000 expr (0000000 O0OOD Expression D000 O0O), args
(switchO OO OOOO Statement 0 00000 000)

00000 StatementO0 O O0O00O0
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gbood gbogbboobobbooouboooboboobooboboobo
uboboobobooooboooboobooboooobooonoo

goood ooo
e public Statement synchronizedStatement(Expression expr, Statement body)

0000 synchronized 0O O OO0 ASTOOOODODO Statement D 0000
ggood

O000 DO00OO0O0O0D0 expr0000Osynchronized 0O OO0 bodyO O OO
O000ASTOODOODODODODOOOOASTOODODOODODDODOOOOODO
uboboogbooboobobooooboooboooa

00000 expr (0000000000 00O0O0O0O0O Expressiond0000
0), body (synchronized 0 0 0 0000 Statement 00 00 00)

00000 StatementO OO0 QO0O0

gbood gbgbboobobboooubooobobooboobobooobo
uboboboboooobdoobooboobooooboonoo

goooo ooo
e public Statement throwStatement(Expression expr)

O000 Dexpr000000000000DO0O0OOthrowD 00000 AST
000000 Statement 0 00O O0O0O0O0O0O

0000 DO00O00Oexpr0000000000DO (throwable) DO O OO
O0000throwODODODO ASTOOOOOOOOOOOASTODOOD
gogbobodgboooboobuouobobboobbouobooooo

O0000 expr (000000000 D0O0O0OO00O Expression000000O0)
OO0000 StatementO0 O O0OO0O

gobod ogbobobooooboobobobobobooboboobooooboonn
gbodbobobooooboobuooboobobooobuoooo

goood ooo
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e public Statement tryStatement(Statement body, Statement args|])

0000 tryODOOO0OO0OASTOODOODOO Statement 0000000000

U000 Dooboobbo0bargs0bOU0O00O0OOcatchO OO oggn
ObodyODODOOOtryDODOOASTOODOOOOOODODO ASTOO
ugoboobobooboboboboboobuobuobuobobooa
o

O0000 body (tryDO0D0O0D0OD Statement 00 0000), args (0000
O0O0OcatchO000O0O Statement D 0000 000)

00000 StatementO OO0 QO0O0

gbood gbgbboobobboooubooobobooboobobooobo
uboboboboooobdoobooboobooooboonoo

oobobod ood
e public Statement varDeclarationStatement(Expression expr)

gofod bgobooobboooboooboboobooobooboboonn
ASTOOODOODOO Statement 0 000000000

0000 D0000000000000000000000000000 AST
00000000000 ASTOODODOOODOODOOODOOOOOOD
ubodobooboboboobooon

00000 expr (00000000000 Expression 00 0000)
00000 StatementO0 O O0O00O0

gobod ogbobobooooboobobobobobooboboobooooboonn
gbodbobobooooboobuooboobobooobuoooo

ooooo ooo
e public Statement whileStatement(Expression cond, Statement body)

0000 whileOOOODOO ASTOOOODODO Statement 00000000
HEN
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O000 D00 condDO00ObodyOOOwhileOO OO ASTOODODOOODO
0000 ASTODODODODDOODO0ODO0ODOODODOO0OO0OOO0DDOOO0OOODOOO0OO
gogobooooogd

00000 cond (0O DOOO Expression ] 0 0000O), body (whileO O OO
000 Statement 0000 0 0)

00000 StatementO0 O O0O00O0

gobod ogbobobooooboobobobobobooboboobooooboonn
gbodbobobooooboobuooboobobooobuoooo

goood ooo
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4.3.2 OpenJIT.frontend.discompiler.Annotation O 00 O

public class Annotation implements java.io.Serializable
(1) OO

gbogooogbdoboouoboobobooboobbooboobobobooo
gooooon

(2) 0DOODOO(00)
e Node node 0000000000000 00 ASTOODOOO

e Stringname 1 J 00 000O0D0O0OODOOOODOOOOO

e Metaclass metaobject 0 0 000000000 ODODOOODOOOOOOODOO

(3) DODODOOODO
e public Annotation(String name)

O000 AnnotationOD OO OO0O0O0O0O0O0O0O
0000 AnnotationOD O OO0 O0O0O0O0O0O0O
00000 name (00O0OOOODO)
O0000 OooOO0

0000 thismameO nameO 0000000

goood ooooo

(4) DOOO

oo
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4.3.3 OpenJIT.frontend.discompiler.AnnotationAnalyzer 0 [
U

public class AnnotationAnalyzer
(1) OO

goboobogboobodoboooobobooobboboobobooon
O Annotation 0 000 0000000000000 OOOOOOOOO

(2) ODoOOOO(00)
e private LookupHashtable metaclasses 0 D 0D 0000000000 OOO

(3) 0OOOOO0DO

oo

(4) 0OOO
e public Annotation analyze(MethodInformation method)

oot bobooobobobbdooobbooboooobooon
gbod oboouoobobobobuoobbuoobouoboda
00000 method (MethodInformation 0 O 00O O0O)
O0O000 AnnotationO OO0 0OO

0000 methodD annotation0 0 0000000000000 OOODOOODO
00000000000 0000byteD D00 OOOOO readAnnotation
O00000000000D0 addMetaobject 00D O0ODDODOODODDOO
O0000000000DDDODO0O0O000 MetaclassOO OO OGQOOOd
000 Annotation0 000000000

goobod bood
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e public Annotation read Annotation(byte attributel])

0000 Annotation0D 0000000 DOOOO

O000 DD0DD0D0OD0D00D000D0O0OO0O0O0D AnnotationO0 0O 0OOOOODODO
oo

00000 attribute (byted O)
00000 AnnotationO0 O QOO0 Q0O

0000 attribute O 00 O ObjectlnputStream 0O O OO O O ObjectInput-
Streem 0000000 readObject 00D 0DDO0OO0O0ODOOOOOO An-
notation 0 0 0000000 OOOODOOOO

OO0000 0000000 ooODoDo0oo0o0ooOoO0o0DOgOn Discompil-
ercError 00 OO0 QOQO0O

e public Annotation addMetaobject(Annotation annotation)

oo obobbogbouoobouobobn

O000 DDODDODOO0ODODODODDDODODODDDODO MetaclassOO OO DOODODOODO
o

00000 annotation (Annotation 0 000 O 0)
O0O000 AnnotationO OO0 0OO

0000 metaclasses 1000000000000 O0O0DOC ClassO0ODOO0OODO
O000Onnewlnstance 0 OO0 000000 O0O0ODOOODOOODOOODOOO
O0000D00000D0O0DOO annotation O metaobject 00O 0 OO O
oooooooooooa

O0000 OOO00OD0O000000000000000AO0O0 DiscompilerError O
gooood

e public Class registerAnnotation(Annotation annotation)

gobod boboooooboobd

o0 bogbobobooboooboboobobooboobooonoo
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00000 annotation (Annotation 0 000 O 0)
OO0000 ClassOOOOOO

OO00O0O metaclassesO0 00O 00O OO annotationd name 0O 0O O0O0OOO
00000 ClassOO000O0OO0OO0OO0OOOOOOOOOOO

goood ooo
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4.3.4 OpenJIT.frontend.discompiler.BBABasicBlock 00 0 [

public class BBABasicBlock extends BasicBlock implements CFAConstants, Sym-

bolicConstants

(1)

oo

ddodooooooobbobobobobobobobobobobobobobobbbbooooooa
gobooboobooboobad

(2)

(3)

0D00ooOo(00)

e SymbolicStack contents 1 0 00 0 0000000000000 O0ODOO0OO0O

gooo

googood

e public BBABasicBlock(int begin, int end, int nway, int context)

oo obobobobobbobobuooobuoobooon

good gogoboobdogbobobuobuobuobooboboboboo
ubobooboooobooboonon

00000 begin (00000000 000000000000),end (0000
0000000000000000),nway (0000000000000
0O00), context (00 00000000000000000000000
ooo)

goood gooo
oo gbobbobuodgbdotbbddsuwperdbbggnoonoon

goood ooo

e BBABasicBlock(BBABasicBlock original)

o0 bobdbooboouobobuobobobobooa
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(4)

o0 ooooooooooboobbooodooooooao
00000 original (0000000 BBABasicBlockOO OO O O)
goobodg bood

U000 Dodoboobooboobuobodsuwperd00ooooonon

goobod ood

gooo

e public boolean isConditionalBranch()

oo goooobboboobobbbbbbobbobboboobododouuooao
o

U000 DbhoboobboboobddDlDeceontentsd D00 oonooon
gobooooboooooo

gogoogd god
00000 boolean O

0000 contents O isLastValueConditionalBranch O OO O OO OOOOOO
goooond

goobod ood

e public boolean hasConditionalBranchOnly()

good oboboobobooobbooboboooboooboobooobooonn
god

oo goooboobodoobobobuobobuoboobooobobobobo
uon

gogood god
OO0O0O0O booleanO

0000 contents O hasConditionalBranchOnlyODO OO0 0O Q000000000
gooo
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goodogd ooo
e Expression removeBranchCondition()

O0O0OD0 DO0O0D0O0O0O0U00D0ODOO0O0O0O0OD0DbDO0O0D Expression 000
gbooooooog

U000 Dbhoboobbboobbod0odleceontentss OO0 D000 Oonooon
O000O0OD0O0O000 Expression000000D0OODOOOOOO

goood gooo
OO0O0O0O0O Expression0 00000

O000 contentsd pop000D00O00OCODOCODOOOOCODOOOCODO Ex-
pression0 0 00000O0O0O0COOOOOOO0ODO

oo oo oooooooooooooooooooodod
DiscompilerExrror 0 O O 0 OO

e void pushConditionalBranch(Expression condition)

gobd boboobooboboooboooo

b0 gbobbdbddbuobubdUeontents ODOOOOOOOOOO
uboobooboobobooboooog

00000 condition (0ODODOO0OOOOOODOODODO)
goobodg bood

O000 D000D0000000 SymbolicValueOOOODODOOOODOOODO
00000000000 contentsD pushO OO ODOOOODOO

00000 contents O typeOfLastValue 0 00O O O O symbolic_unknown 0O O
000000 DiscompilerError0 00 OO0

e public void printContents(IndentedPrintStream out)

gobod bbobdboboooboooobooobg

oo goobdobdoooooboobobuouoboboboobobobo
uboooobooobon
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00000 out (000000 OO IndentedPrintStream 0 0 00 0 0O)
ooobd ood

0000 SymbolicStack DO OOOOOOOcontents0 0000000000
uogoooooooo

goodo Oobo
e public String toString()

gobd bbdboobdooobobouoboboboboboooboo

gofod obobobboboobooboobbobboobboooboboonn
goboodbobbooobbooobobuooboboobobooo

goood gooo
O0000 String0000DOO

good gbbobbdoooboobouboobobooboobooobo
00000000000000000000O0O0 contexts[context] O 0O O
gooobooonon

goood gooo
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4.3.5 OpenJIT.frontend.discompiler.BasicBlock 0 O [

public class BasicBlock extends CFGNode

(1) 0O

goooobobooobuooboobobobbuoobboboboobbobooboo

gobdgoboooobodbdooooobdobobuooboobobobboboo
0000000000000 000000D00D00O00O0 CFGNodeO ODODOODODO
ood

(2) 0DOOOO(00)
e inthegin 00 0000000000000 O0000O0O00O00ODN

eintend 0000000 DOOODODOOOOOODODOOOO

e int DONT CAREODODOODOODODOODDODOODOOODODODODODOOOO
gooooooboood

e int METHOD MAIN STREAM OO O0OO0OOOO0ODODODDOOOOOOOOOO
gbogobodbobooooboooobooodg

e int EXCEPTION HANDLER OO OOOOODOOOO0OODOODOOOOOOO
gooboooobobooboobooo

e int JSRTARGET OO OODOODOOOO finallyOODODOODODDODOOOOOOO
goooboooobon

e String[] contexts 00 00 0000000000000 OOOOOUUODDOOOO
gooobobooboboooonbon

eintcontext 10 D00 ODU0DDO00ODODOODODODDODODOODOODOOOODOO
googad

e BasicBlock jsrTarget 00 0000000000 OOOOjsr0000DO0O0OO
oo ooobooooboooooooo
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(3)

(4)

googood

e public BasicBlock(int begin, int end, int nway, int context)

gobd bbdbobooobobooa

gofod bbdooobooobooboboboouooboboobobooobon
O000D00D0O00000000CFGNodeO DDOODOOOODOOODO
000000 CFGNodeD ODODODODODODODO CFGNodeO O OO
uboogooobooooobad

00000 begin (00000000 000000000000),end (0000
0000000000000000),nway (0000000000000
0000000),context (0000000000000000000000
0Doooon)

goood gooo

O000 ODOOnwayO OO superD 000000 DOOO this.begin O begin O
00000 this.end J endd 00 O OO this.context O context 0 0 O O O
0ad

O0000 OOnwayOODOOOOODOOOOO DiscompilerError0 00000

gooo

e public int begin()

0000 begmOOOOOO

0000 begmOOOODOOODOOODODODO
gooodg ood

O000O0O intO

0000 begmOOOOODO

gobood ooo

e public int end()
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O000 endd00000O0O

O000 end000000O0OOOOOODDOO
gpoood gooo

O0000 intO

O000 endd00000O0O

goobodg ood
e public void printContents(IndentedPrintStream out)

gofod obooobboodobobuooobooobboooobooooboo
god

oo googobooooboooodouobuobuobobobobobobo
oo

00000 out (00O O0OO IndentedPrintStream 0 0 00 O 0O)
goobodg bood
good ood

goobodg ood
e public void print(IndentedPrintStream out)

gobod bbobdboboooboooobooobg

guobd bbdboogboouoobobobobuoboboobobobooboobg
00000 out (00O O0OO IndentedPrintStream 0 0 00 O 0O)
goobodg bood

0000 OO0 toString() 00000000000 DO printContents 0 00 0O
gbodoboboobbobooboobuobboboooooboboobnooo
ugobooboooboboooboooooon

goobodg bood

e public String toString()
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oo gobboobboobobbobboobuooboobo

good oboboobobooobbooboboobobooobobobooboonn
gbogoboboooboooboboobobouobobooa

ooobd ood
00000 String0 00000
0000 beginO end 000 contexts[context] I 0 000000000000

goood ooo
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4.3.6 OpenJIT.frontend.discompiler.BasicBlockAnalyzer [0 [
U

public class BasicBlockAnalyzer extends ControlFlowGraph implements Symbolic-

Constants

(1) 0O

00000000000000000000000000O00O(0O00O0OO0O0)
0000000000000 00DO0oO0oo0oooooooooooooogo Con-
trolFlowGraph O 00 0000000000000 ODODOOOODODOOOODODO
gooo

(2) 0DOODOO(00)

e boolean traceMerge 0 0 000000000000 (00)000000O0O0OO
gogod

e ASTFactory astFactory 00 0000000000000 O0O0ODOASTOOO
gobooboobbdoobouobboonon

e Expression|| localFields 0 0000000000000 OOASTOODOOOO
O0ASTOOOOOOOOOOOUOOOODOODODOUOOOODOODOO

o IntKeyHashtable classRefsBylndex 0 0 000000000 OOOOOOOO
O00000000000 ASTOODODODOOOODODODOOOOOOOOOOOO
gooooooooogd

e IntKeyHashtable staticFieldRefs 0 00 000000000000 OOOOO0O
ASTOOODOOODOOODOODOODODOOODODOOOODODODODODOOOO

e IntKeyHashtable dynamicFieldRefs 0 00D 0000000000000 DOO0O
O0000ASTOODOODOOO0OD0OO0D0DO0D0O0ODODO0ODOO0ODOOOOOOOOOO0OO0
goooon
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Hashtable arrayRefs dup0 0 0 00 0000000000000 ASTODOOO
gogbdoooboboobooboooobbobooonoo

Hashtable fieldTypes 00O 00 O00OO0O0OODO0OODOODOOODOODOO
goboobooobooboooooboobooooon

Boolean booleanTrue boolean O trueJ0 O 0O Boolean OO OO O OOOOOOO

gpooobboogd

Boolean booleanFalse boolean O false 0 00 Boolean OO OO OO QOQOOOO
gdopoogpogogn

LookupHashtable classRefsByName O 0 0000000000 O0O0OOOOO
ASTOOOOOOOOO0OO0D0O0DO0OO0O0ODO0OOO0OOOOOOOOOODOOOOO

(3 0OOOOO0O

e public BasicBlockAnalyzer(MethodInformation methodInfo, BytecodeParser
bytecodelnfo, ASTFactory astFactory)

gobod bbdbobdooobooooboboooobon

O000 O00Od methodInfo O bytecodelnfoO OO0 000000 O0O ast-
FactoryOODODODDODODDDODOOOODDODOOOOOOOODOOOODODOO
gooooooooao

goooaad methOdInfO(DDDDDDDDDDDDDDDDDDDDDDDD
0 MethodInformation 0 0 00 000 O), bytecodelnfo (00000000
000000000000 BytecodeParser0 0 0000 ), astFactory (OO
DDDDDDDDDDDDDDDDDDASTFaCtOI"yDDDDDDDD)

goobodg bood

0000 methodlnfod bytecodelnfoO OO OO0 superd 000000000
this.astFactory O astFactory O O OO0 OO

goood ooo
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(4)

gooo

e BasicBlock newBasicBlock(int startPC, int endPC, int nWay, int type)

gofod bogobobooobobooobooobboobboobboooboboonn
gooood

O000 DO0D0O0O0O0000 ControlFlowGraph O OO OO OO0OOOOODO
gogobooogbobooobbobdoobbboobobouoobuoobo
gobobooboobobodgbuootboubouoboboobuoouoboboon
o

00000 startPC (0O0ODO0OO0OO00O0OODOOOOODOOOOO), endPC
(000000000000 DOD0D0O0O0OO0OO00), sWay (0DOODDODOOODO
0000000000000 00000D0ODO),type(CO0O0O0OOOOO
0000000O0oO000oooooooon)

00000 BasicBlockOOOOOO

ool bogoobboooboobboobooobbooboboobboooobo
BBABasicBlock 0 000000000000 0OOOO

goobodg ood

e void doOnEachBasicBlock(BasicBlock block)

oo gooboboobbouobobboboobuooboobod

0000 OO0OO0O0O0O blockO BBABasicBlockOD O OO QOOUOOOQOUOUOOoQog
0000000000000 00000D0DO0OUU0Uo0OLoDUOOO0OOn blockO
contentsJ OO0 O OOOO

00000 block (DDDO0DO0OO0OODODOOOOODODO BasicBlockODOOOOO)
goobodg bood

O000 blockDODODDDODDOODDODDOODDDDODODDDDODDDDOD
ooooOoOvMOOOOOOOOOOOUOoOoOoOooObDooooooooo
000000000 SymbolicStackD O OO O0DO00O00O00ODOOOOODO
0000000000 DO0000DODOD0O00DODDODO0OO000ODDOO block
Ucontentsd DO OO QOO0
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goood ooo

private SymbolicValue completeValue(VMInstruction instruction, Symbolic-

Value valuel])

0000 000 SymbolicValueO OO0 000

O000 O000O0instruction0 00000000 OOOOOO0O0O0OO value
O000OOinstruction0 00 0000000O0O0DODOODOOOO Symbol-
icValueO OO OO QOGO

00000 instruction (00 000000000000 0000000 VMIn-
struction 0 0000 0), value (000000000000 0000 instruc-
tion 00000000000 000000000O SymbolicValueDd 000
ooooo)

00000 SymbolicValueO O OO OO

0000 instruction0 00000 ASTOOOOOODOODO astFactoryd OO
000000000000 SymbolicValueO OO OO0

goobodg ood

SymbolicValue mergeValue(SymbolicValue predicessor, SymbolicValue succes-

sor)

0000 OO0 SymbolicValueDOOOOODODODOOOOOOOOOOO Sym-
bolicValue O O OO OOODOODO

0000 SymbolicStack 0000000000 SymbolicValue DO OO O O00ODO
0000000000 SymbolicValueOOOOODODODOODODOOODODOO
00000000000 O0OOgg SymbolicValueO OOOOOOOOOO
Oo0ooooo0OnullOOOO

00000 predicessor (SymbolicStack 0 0 O O O O SymbolicValueO OO0 O
0), successor (SymbolicStack O O predicessor 0 0 O O 0O O O Symbolic-
ValueO O OO QODO)

00000 SymbolicValueO O OO OO
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0000 OO0 SymbolicValuel 0000000000 ODOODDODOODOOODO
AssignExpression 0 Post 10000 Pre0 000000000 O0OODOO
0000000000000 00D000D0O00O0O SymbolicValued O O
000000 0oo0O0oooooo0ooooodllOOOn

goooo ooo
e private void allocateArgs(SymbolicValue newArray, int type)

0000 ArrayExpression 0 000000000 Expression0 0000000
O SymbolicValueO OO ODDODODOOODODODOODOOOO

0000 D000000000 ArrayExpression 00000 00O OO Symbol-
icValueDODOOOOOOOOOOOODOOOOOD Expressiond 000
000000 SymbolicValue 00 OO OD0OO0DODODDOODODODOOODODO
upoooon

00000 newArray (ArrayExpression 0 0 0 0 00O 0O 0O O SymbolicValue O
0000D0), type (ArrayExpression 0 000000000000 0ODO)

goood gooo

0000 newArray0 O OO D000 OO O ArrayExpression0 00000000
0000000 Expression 000 newArrayargs 1 D0 00000000
newArray.arrayType 0 O 0 type D OO0 OO

ooooo ooo
e SymbolicValue resolveArrayExpression(SymbolicValue value)

0000 SymbolicValueO 000 00O valueOd O 0 0O ArrayExpression 0 0 0O O
NewArrayExpression 0 0 0 0 0O SymbolicValue DO OO O0OO0OO0OO00OOO
0o

O000 DO0O0ODOO0O0000D0O00D0 VMODO newarray 0 0 0 anewarray [
ArrayExpression 0 NewArrayExpression 0 000 00000000000
gooodooootodooboooooooooooooooooaan
goddoootudooooobdooooooooobooooooao
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O0000ASTOOOOOOOOO SymbolicValueOOOOOOOOODO
ASTOODOODODOOO SymbolicValueOOODODODODODODODOOOOOO
RN

00000 value (00O ASTOOOOOOOOO SymbolicValue O 0 00O
0)

00000 SymbolicValueO O OO OO

0000 value.args O value.arrayType 0 0 O O O O ArrayExpression 0 O O O
NewArrayExpression 0 D OO0 00O OO0 OOOO SymbolicValue O O
gooooood

goobod ood

SymbolicValue collectValues(SymbolicStack stack, VMInstruction instruction ,

int args, boolean resolveArrayExpression)

O000 DO00D000D0000D0000 SymbolicValueOOOOOOODOODO
ubooooaood

0000 instruction0000000000O0O0DOOOO SymbolicValued OO0
O00stackO0D0O0OO0O0ODODODODOODDOOOODODO instruction J O O
0000000000000 0000O0O SymbolicValueO OO0 O OQODO
0000000000000 000D0O000O0DOOd SymbolicValue O O
00

00000 stack (000000000 ODOOO SymbolicStack 0000 0OO),
instruction (000000000000 O VMInstruction 0 000 O O),
args (instruction 0000000000000 D), resolveArrayExpression
(000000 ArrayExpression 0 NewArrayExpression 0 0000000
ooooooon)

00000 SymbolicValueO O OO OO

O000 OD0OOO0D000O0 SymbolicValue OO OO ODODOODOODOOOOODO
000000 dup0DD0DOO0OOOOODOODDO SymbolicValue 0 0 OO
ASTOOOOOOODOODOODOO0DO0OO0O0ODOO0OOODO0OOODDOODOOOOO
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000 mergeValueOOOOOODOOOOO0OODOO SymbolicValue O O
O0000O0000000 completeValueOOOOOOOOOODO instruc-
ton0 000000 DOODODOOOODODOODO

00000 D0000000O000D0b0000000o0o000n00ga Dis-
compilerError 0 0 0 0 00O

e Expression classRef(int index)

O000 indexOUODODODOODODDDODOOOOOO Expression000000O00O
oo

0000 ConstantPool0 0 indexOODODODODODO0D0D0O0OOOOOOOOO AST
O00000 Expression0 000000000

00000 index (ConstantPool O O index)
00000 Expression0 00000

D000 D00 indexODODOOODODDOOODODOOODOOOOODOOODODO
0 0O classRefsByName O 0 Expression 0 00000000000 O0OOO

goobod ood
e Expression localField(int slot)

O000 DO00O0O0ODO000000DD0O000D0D0OO0 Expression0 00000
ugoood

O000 DO0OO0O0OO0Oslot0 0000000000000 O0OQOODQDO Expres-
sion0 000000000

00000 slot (DOODOOOOO)
00000 Expression000000O

O000 localFields DO O D DODOOOO0OO0DOOOODODOODODODDOOOOODO
O00DO0O000000OD0O0O000O0DDDO Expressiond 000000
D000 IlocalFields0 000 000000D0DODODODOOODODODODOO

goood ooo
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e Expression staticFieldRef(int index)

0000 indexUODODODOOOOOODODODOOOOOODODODOODO Expression
gooboobooooo

0000 ConstantPool00 indexDODDODODODODODDOODOD0OOOOD0ODOODO
0000 Expression0000000O0OO

00000 index (ConstantPool O O index)
OO00O0O0O Expression0 00000

O000 O0OindexOOODO Expression0 00000000000 0O0OO0ODO
gobboobuoobboobooouobboboubouoboobboonoo
0000000000000 DO0000D0DODDOO FieldExpression O O
uboobdobooooooboboobboboboobboobooba

goooo ooo
e Expression dynamicFieldRef(Expression obj, int index)

O000 ODO00OD0O0OOobj0000OindexOODODOODOOODOOOOOODODO
O0 Expression0 000000000

O000 D0O0O0O0O0 objOODOO ConstantPoolO 0 indexDOOODOOODO
0000000000000 00D0 Expressiond00000O0O00O0O0O

00000 obj (DDDODDDUODODOUODOODOD Expression 00000
0 ), index (ConstantPool O O index)

O0O0O0O0O Expression0 00000

O000 O0Oobj0indexOODOOODO Expression0 00000000000
b0 UUUUoo
000000000000 0000000DOOd FieldExpressionO 0000
ugoogbboooboboodobooobuoboboobooonboo

goood ooo

e public boolean isStaticField(FieldExpression field)
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0000 fiedDOOOODOODDOODODODOOOO0ODOOODOOODOOODOODO

O000 DOO0O0O0OD0O000000DO0 FieldExpression OO OO0 OO field O
gobooboobooobbuooboobooooboo

ogogogond ﬁeld(DDDDDDDDDDDDDDFieldExpressionDDDDDD)
00000 boolean O

0000 FieldExpression 0 000000000 O0ODOOOOOOODOOOO
0000000000000 D0DOO0 fieldTypesODO fieldODODOOOOO
uogoooooooon

OO0000O 00000 FieldExpressionO 0000000000 OO0ODOOOO
0000000 DiscompilerError 0 OO0 0 OO

e int symbolicType(int index)
D000 indexDOOODODOOODODDOODDODOODODOODODOODOOOODODO

0000 SymbolicValueO 0 0000

0000 ConstantPool 00 indexOODOOODO00O00O0DOODOODOODO
O0000000D000D0O0 SymbolicValueO OO0 OO

00000 index (ConstantPool O O index)
O000O0O intO

0000 ConstantPool 0 index 00 0000000 OD0ODO0O0OOOODOO
oo uoggbooog
oooQooag

O0000 O00indexO0O0OOOOOOOOODODODO DiscompilerError O O
ooog

e Expression arrayRef(Expression obj, Expression index)

O000 DDODDODDO0OO000000obj00000D0D000O0O ndexODODODODO
O000O0OQ0OQ0ODODODODODODODO Expression0000000O0OOO

O000 DOD0OO0O0OD0D0000 Expressiond0 00000 obj00O0OO0ODO
000 Expression0 00000 indexODOOOOOO0DO0OO0OOO0O0O0O0OO
000 Expression0000000O00OOO
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00000 obj(OOOOO0DOOOO Expression 00000 0), index (O
00000000 Expression000000)

O00O0O0O Expression0 00000

O000 OO0 Expression0 000000000000 O0O0OobjOOOODO
DD0000000arrayRefsO 00D D000 DO0OOOO0DOOODOODODOO
0000 Expression0 0000000000 O00OCO0O0OO objd indexO
00000 ArrayAccessExpression 0 0 0000 000000000000
gooooogn

ooooo ooo
e public void printNode(IndentedPrintStream out, BasicBlock block)

oo obobbobobbobobuooobuooobobobobn

O00D0 BasicBlockDOOODOOOOOODODOOOODDODODODODOD
gobooboobooogo

00000 out (00O0OUODOOO IndentedPrintStream O 0 0O O O O), block
(0000000 BasicBlockDODOOOO)

goobodg bood
O000 BasicBlockDODODOOOOOO print00000OOOOOO

goood ooo
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4.3.7 OpenJIT.frontend.discompiler.BranchTableEntry O 00 [

public class BranchTableEntry

(1) 0O

VM O O O tableswitch 0 O O lookupswitch 0 0 0 O O VMlInstruction 0 0 00 O
gdooooboboooouobooonooboooboooo

(2) 0DOOOO(00)
eintkey 000O0D0O00D0O0O0OO

e intoffset 00D IOODDODOODOOOOOOOODO

(3) 0000000
e public BranchTableEntry (int key, int offset)

oo oboboobobboobooboobboubobboo

0000 tableswitch OO O lookupswitch 0 OO D000 O0O00D0ODOOOOO
goobgbooobooboboo

00000 key (0O0O0D0D0), offset (000D0D00000)
gooogd ooo
0000 thiskeyd key OO OO OO this.offset O offset 000 0000

goood ooo

(4) 0OOO
e public int key()

0000 keyOOQOGOGOOQ
0000 keyDOOOOODODODOOOOOO

goobodg bood
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O0000 intO
0000 keyOOQOOGOO

goobodg odod
e public int offset()

0000 offset0 0O OO0

0000 offtset0 00 0O0D0DOODOOOOOOO
goood gooo

OO000O0O intO

0000 offsetd 00000

goood bood

377



4.3.8 OpenJIT.frontend.discompiler.BytecodeParser [ [ [

public class BytecodeParser implements Constants

(1) 0O

gogoobooboboboogoobobobobtboooobooboobbobuoooooobooo

O000O00o0oOo0oooboo vMODODOOOODODDOODDODDODODODDOOOoODODDOOO
gobogopoooogoobobdoobboobbobuooboobooboooboo
0000000000000 DO000000 JavaldODOOOOODDODDODOOO
gooobooogd

(2) 0DOOOO(00)
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4.3.9 OpenJIT.frontend.discompiler.CFAConstants 1000000
U

public interface CFAConstants
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4.3.10 OpenJIT.frontend.discompiler.CFAFlag 0O [0
public class CFAFlag implements CFAConstants
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(4) 0OOO
e public boolean completed()
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4.3.11 OpenJIT.frontend.discompiler. CFGNode 00O

class CFGNode
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gooogd ooo
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e public void clearSuccessor()
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4.3.12 OpenJIT.frontend.discompiler.Case 0 0 [

public class Case extends CFAFlag implements CFAConstants
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(4) 0OOO
e public void addLabel(int label)
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4.3.13 OpenJIT.frontend.discompiler.ClassSignature [0 0 [
public class ClassSignature implements Constants
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(4) 0DOOO
e public int dimension()
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e public static ClassSignature lookup(String signature)

392



0000 DO0O0O0O0D0O00D0 ClassSignature 0 000000000

O000 DOO0ODOsignature 000000000000 0O00OOO ClassSigna-
tureJ U DOOOOOOOO

00000 signature (000 O)
00000 ClassSignature 0 000 0O O

O000 OO0 signature 0000000000 DO0O0ODQO signaturesd 0 00O sig-
nature 0 0 O 0O ClassSignature 0 D 0000000000000 O0OOO
0000000000 D00000 signatured 00 O O 0O ClassSignature O
O00000000D00D00DbOD00D0O0 signatures000000O0O0O0O0O0
oooo

goobodg bood
e public void print()
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4.3.14 OpenJIT.frontend.discompiler.ControlFlowAnalyzer [
0 O

public class ControlFlowAnalyzer

(1) 0O

gobooobobooboboboboouoboobbobbobbooobobuobDoboo
000000000000000000000000000 (structured 0) 0 0O O
googbdoboobooboobobooboobooog

(2) 0DOODOO(00)

e DTNode methodBody 00D O0DO00ODOD0O0OODODODOODDOODODODOO
gooooad

(3) DO0OOOOO
e public ControlFlowAnalyzer(ExpressionAnalyzer method)

gbod gbogboodoboobboobbooboubouoboboo

ool oot uooooo
ugoboobobobobodobouobobobuoboboboboobo
gooobooonon

goodnd method(l:lDDDDDDDDDDDDDDDD)
gogood god
0000 methodd OO OO O recoverControlStructures 1 00 0000000

goood ooo

(4) 0DOOO
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4.3.15 OpenJIT.frontend.discompiler.ControlFlowGraph 0O O
D

public class ControlFlowGraph implements Constants
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(3)
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e public ControlFlowGraph(MethodInformation methodInfo, BytecodeParser byte-

codelnfo)
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goood gooo
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4.3.16 OpenJIT.frontend.discompiler.Discompiler O 00

public class Discompiler
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4.3.17 OpenJIT.frontend.discompiler.DiscompilerError O [
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4.3.18 OpenJIT.frontend.discompiler.DTNode 00 0 [

public class DTNode extends BBABasicBlock
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(4)
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0000 Dobobooobuobuobuooboooboobog

gooogd ooo
e public void addValet(DTNode valet)
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00000 valet (00OO00OO0OO0O0O DTNodeOOODDODO)
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0000 valetOOOODOOO valetsd addElement 0 000000000

goobod ood
e public boolean removeValet(DTNode valet)
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00000 valet (0000000 D0O00OO0O0O DTNodeOODODDODO)
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e public void traverse(DT Visitor visitor)
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00000 visitor (000000000000 O00 DTVisitorOOOODODO)

goood gooo
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e public void printTree(IndentedPrintStream out)
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e public String toString()
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4.3.19 OpenJIT.frontend.discompiler.DTVisitor 0 00 0O

public abstract class DT Visitor

(1) 0O

ODO000000DTNodeOOODOODOOOODOOOOOOOOODOODODOOO
gobdoboobboodboobboooboobbooooboobbUuobUoo
goboobooooobooaod

(2) DODDOO(ODO)
e boolean traceVisitor 0 00 00 O000OOOOOOOOOO

e boolean advanced 0 00000000000 OOOODOODODODO
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e public DT Visitor()
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e public void setAdvanced()
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oo gogbbobobdobooooboobobobooboobobobo
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e public abstract void visit(DTNode visitTo)
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goood gooo

good oogoboboooboobobooobboobboobboobobboonn
ubooogooaood

goobodg bood

416



4.3.20 OpenJIT.frontend.discompiler.Default ASTFactory [
0 O

public class Default ASTFactory implements ASTFactory, Constants

(1) 0O

000000000000 0D0000000000D00000O40 OpenJIT.frontend.tree
0000000000000 ASTOOOODODOO0OOO0OO0OO00O ASTFactoryO O OO
gobodooobooboooboaad

(2) 0DOODOO(00)

e TypeExpression[] simpleTypes 0 0 0O 0O 0O OO TypeExpression 0 000 00O
oo

e LookupHashtable classExpressions 0 00000 00O OO O Expression 0 0 OO
doodobooooooooa

e LookupHashtable classSignatures 0 0 00000000000 OOOOOO0O
gooooon

e Expression booleanTrue boolean 0 O true O 0 O Expression D O OO0 0O OO O
agood

e Expression booleanFalse boolean 0 O false 0 0 O Expression 0 0000000
ggod

e LookupHashtable byteConstants byte 0 0 0 O O Expression 0 0 00O O O O
dodoooooooooooa

e LookupHashtable charConstants char 0 0 0 0 O Expression 0 0 00 00O OO
goooooooooooooo

e LookupHashtable shortConstants short 0 0 0 0 O Expression 0 000000 O
doooooooooooooad
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LookupHashtable intConstants int 0 0 0 0 O Expression0 000000000
goooooooooooo

LookupHashtable longConstants long 0 0 0 0 O Expression 0 00000 0O
goooooooooooooo

LookupHashtable floatConstants float 0 0 0 O 0 Expression 000000 OO
dooooooooooooon

LookupHashtable doubleConstants double 0 0 0O O O Expression 0 000 O O
doooodoooooooooon

Expression intConstantOne int 0 0 10 0 0 Expression 0 000000000
0gd

Expression intConstantZero int 0 0 00 0O 0O Expression0 000000000
0gd

Expression intConstantMinusOne int 0 0 -1 0 0 0O Expression 0 000 O OO
goood

Expression longConstantOne long 0 0 1000 Expression0 00000000
god

Expression longConstantZero long 0 0 00 O 0 Expression0 00000000
agod

Expression longConstantMinusOne long 0 O -1 0 O O Expression 0 0 00 0 O
gooooon

Expression floatConstantOne float 0 0 10 0 0O Expression0 00000000
0o

Expression floatConstantZero float 0 0 00 O 0O Expression0 00000000
0o

Expression floatConstantMinusOne float 0 0 -1 0 0 O Expression 0 0 00 0O O
goooon
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e Expression doubleConstantOne double 0 0 10 0 O Expression 0 0000 00O
gooon

Expression doubleConstantZero double 0 0 00 O O Expression 0 0 000 0O O
gogooad

e Expression doubleConstantMinusOne double 0 O -1 0 O O Expression 0 O O O
goooooon

LookupHashtable stringConstants 0 0 0 0 00O O 0O Expression 0000000
doooooooooooao

e Expression nullExpression null0 0 0 0 0 Expression 0 00000000000
e Expression constantSuper super J 0 0 Expression0 0 0000000000

e Expression constantThis thisO OO Expression 0 D 00O OO0O0O0OOO

(3) 0OOOOO0DO

oo

(4) 0OOO
e public boolean isAssignExpression(Expression exp)

0000 Expressiond O O0O0O expO AssignExpression 0 00000000
ogoog

O000 DO0000 Expressiond 00000 expO AssignExpression 0 0 0 0O
000000000000 OpenJIT. frontend.tree0 00000000 AST
oooooooooogo

O0000 exp(D0OO0O0O0D0DO0O Expressiond00000)
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0000 expUegetOpO0 00000 O0DDOOASSIGNODOODDOODOODO
o
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ooooo ooo
e public Expression left ValueOf(Expression exp)

O000 ExpressionO 0 0O00ODO expO BinaryExpression0 D0 000000
goooooo

O000 ODDO0O0O Expression 00000 O exp d BinaryExpression 0 0 O
0000000000000 00o0O00oo0n OpendIT frontend.tree 0 O
O00O0oogASTOODODDODODDODODOOOO

O0000 exp (000000000000 Expression000000O)
00000 Expression0 00000

0000 expO BinaryExpression 0 0000000000000 0O0O0O leftD
Ooo0DO0oOdoooooogooooon

00000 expO BinaryExpression 0 0000000000 DO0OOOOODO
DiscompilerError O 0 0 0 00O

e public Expression rightValueOf(Expression exp)

O000 Expression0O0OOO0O expO BinaryExpressionO OO OO0OOO0O0O
gooooon

O000 ODDO0O0O Expression 00000 O exp d BinaryExpression 0 0 O
0000000000000 00o0O00oo0n OpendIT frontend.tree 0 O
0000000 ASTOOODODOOODODOOOOO

O0000 exp (000000000000 Expression000000O)
00000 Expression0 00000

0000 expO UnaryExpression0 0000000000 D0OO0O0OO rightO
Ooo0DoD0oodooooooooooon

goood bood

e public boolean isConstantOne(Expression exp)
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O000 Expression000000expd 10000000000 O0DODODODODO
uooooan

O000 DO0OD0OO0O0OExpression0 00000 expd 1000000D0DODODOO
000000000000 00O0 OpenJIT.frontend.tree0 0000000
OASTOOOODODOOOOOOOO

ogoognd exp(DDDDDDDDDExpressionDDDDDD)
OO00O0O0O boolean

0000 expd egetOp0 000000000 exp000000 Expression 0 O
00000000000000010000000000000 falseO O
00

goooo ooo
e public boolean isConstantZero(Expression exp)

O000 Expression000000expd 000000000OODODODODODODO
uooooan

O00D0 DOOO0O Expression000000exp0 0ODODOOOOODODODO
0000000000000 0d OpendIT frontend.tree0 0000000
OASTOOOODOOOOOOOO

O0000 exp(D0OO0O0O0D0DO0O Expressiond 0 00000)
00000 boolean

0000 expd egetOp0 000000000 exp000000 Expression 0 O
0000000000 0000000000000000000 falseO O
00

ooooo ooo
e public boolean isConstantMinusOne(Expression exp)

O000 Expression000000expOd-1000000000000000ODO
googooo
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O00D0 DODOO Expression0 00000 exp0-1000000000DO
0000000000000 0D00 OpenJIT.frontend.tree0 000000
OO0 ASTOOODODODODOOOOO

O0000 exp(D0OO0O0O0D0DO0O Expressiond00000)
00000 boolean

0000 expd getOp0D 000000000 expO00O0OOO Expressiond O
000000000000 000-100000000000D0O0 falsed O
RN

gooood ogoo
e public Expression toPreExpression(Expression exp)

0000 Expression0 00000 expO OO0 PreDecExpressiond 00000
0000 PrelncExpression0 00000000 DODODOO

O000 DOOO0O0O Expression0 00000 expO00000O00ODOO PreDecEx-
pression 0 0000000000 PrelncExpression DO 000000000
00000 OpenJIT frontend.tree 00 0000000 ASTOOOODOO
googoooo

O0000 exp (Pre0 00000000000 Expression 0 00000)
00000 Expression000000O

0000 expO AssignExpression0 00 0000000000000 pred O
000000000000 00llO000000 expOOQOQoooo
Expression 000000000 1000000000O0O0O0ODO Prelnce-
Expression 0 000 000000000000 0OD00OO0expdO0OOO
00 Expression0 000000000 10000000000 0OQCDOODO
PreDecExpression0 0 0000000000 0OCODODOOODODOOOOOO
O00nuldlODOOO

goood ood

e public Expression toPostExpression(Expression exp)
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0000 ExpressionJ 00000 expOd OO O PostDecExpression 0 0 00O O
00000 PostlncExpression0 000000000 O0OO

O000 DDOO0OO0OO Expression 000000 expdOO0O0O0OOO PostDec-
Expression 0 000000 OO0 PostIncExpression0 000000000
000000 OpenJIT.frontend.tree 00 0000000 ASTOOOOO
gooooood

O0000 exp (Post0 0000000 D0DOOO Expressiond00000)
OD0000 Expressiond0O0OO0ODO

0000 expd AssignExpression 00000000000 0OOOOO postO
0000000000000 nullO000000 expO00O0o0oOnQ
Expression0 00000000 100000000000O00OQOO Postlne-
Expression 0 000 000000000000 0OD00OO0expdO0OOO
OO0 Expression0 000000000 10000000000 00O0OO0
PostDecExpression 0 0 000000000 O0OO0OO0OOOODOOODOOOO
O000nldlOOOO

ooooo ooo
public Expression invertCondition(Expression exp)

O000 Expression0 00000 exp00D0O00ODODOOOOO Expression [
Ooo0DoD0oOooooooog

O000 DDODOO0O0O Expression0 00000 exp0 0000000 O0OODO
D00000D0D0DD0OD0O000 Expression0 00000000 ODODOOOO
0000 OpenJIT.frontend.tree 0 D 0000000 ASTODODOOOOO
ugoooon

00000 exp (000000000000 0OO Expression000000O)
O0000O Expression0 00000

O00D0 DO0D0D0OexpO0OO0OODOOODOOODOOODODODODODOO Expres-
sion0 0000000000 OODODOODO

OD0000 expOOOOOODODOOOO Expressiond 000000000000
0O O DiscompilerError 0 0 0O 0O OO
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e public Identifier identifier(String name)

O000 D00 named0 00000000 Identifier0 000000000

0000 DO000O StringD00000 name0O00000O0OQO Identifier O
000000 OpenJIT.frontend.tree 000000000 ASTODODOD
gooobooobooboboooooooo

00000 name (000 Identifier 0 0 0000000000O0O)
00000 Identifier0 00000
0000 OpenJIT.frontend.java.Identifier 0 loopup 0 00 0000 OO0

ooodoo ooo
e public Expression arrayType(int atype)

O0O0OD0 VMOOOnewarraylOOOOOOOOODDOODOOOOOODOD
O00000 Expression0 000000000

OO000 VMOOOnewarrayOO OO OOOOOOOOOOOO0OO atypeO
O00000DDDO0OODO OpenJIT.frontend.tree 00 000 00O O AST
gooobooooooooo

00000 atype (VMOO newarray D 0 OO0 0O)
00000 Expression0 00000

0000 atype0OODOODOODOODOaatypedO0O0O0O0OO0OO0ODOODO sim-
pleTypes0 000000

O0000 atype0O00OO0O0OOOOOOOOO DiscompilerError 0 00 000
e public Expression arrayType(String signature)

0000 VMOUOOQO anewarray 0 0 O multianewarray 0 0000000000
000000000000 00 Expression000000O0O00ONO

O000 VM ODODO anewarray 0 0 0 multianewarray O 0 000 000 O
0000000000000 0000D0D0D000D0OO0OoDOg Open-
JIT.frontend.tree 00 0000000 ASTOODODODDOOOOOOOOO
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00000 signature (0000000 000O)
00000 Expression0 00000

0000 signature 0 00 00O OO classSignatures 0 lookup 0 00 00000
gooooooonon

goooo ooo
e public int arrayDepth(String signature)

O000 D0O0O00D0D0D0O0OOsignature0 00000000000

O000 DO00D0DDO0O000OO signatureJ 00 0000000O00O0O0O0O0ODO
upoooon

00000 signature (000 O0000000O)
O000O0O intO

0000 signature 0 0 0 0O O 00O ClassSignature O lookup 000 OO0 QO0O0O
00000000000 DOO0 ClassSignature 0 0 00 O O O dimension O
goobooooooooooo

goooo oogo
e public Expression classType(String className)

O000 DO0O0O0ODO000D0DOO000D0O000DDOO Expression0 0000
googd

0000 D000O000D0 classNameO 000 (qualified0)0000000
000000000000 ASTOOOOOOO OpendIT.frontend.tree d O
0000000 ASTOOODODOOOODOOOO

00000 className (00000 DOO)
00000 Expression0 00000

0000 classNameO O 0 O O O classExpressions O lookup 0 OO0 O OO0 DO
ooooogooooo

goobodg ood
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e public Expression booleanExpression(boolean value)

0000 boolean O O value J O O BooleanExpression 0 0 O O

0000 booleanO O valued O O BooleanExpression 0 OpenJIT.frontend.tree
000000000 ASTOODOOOOOODDOO0OOOO0DOOOODOOOO

00000 value (boolean O)
00000 Expression000000O

O0O0O0O valueOOOOOOQO booleanTrue O O O O booleanFalseO O OO O
gdog

ooooo ooo
e public Expression byteExpression(byte value)

0000 byteOO valueO OO ByteExpression 0 O O 0

0000 byted O value d O O ByteExpression 0 OpenJIT.frontend.tree O O
O000o0ogASTOODODODDODDODODDODODDODODDODODODODOODODOOOO

00000 value (byteO)
O0O0O0O0O Expression0 00000

0000 valueO OO O0O0O byteConstants 0 lookup 000 00 O00000OO
googoooo

goooo oogo
e public Expression charExpression(char value)

0000 charO 0O valueO O O CharExpression O 0O 0O O

0000 charO0O value O O O CharExpression O OpenJIT.frontend.tree 00 O
0000000 ASTOOOOODOOODODOOOOOOODOOOOO

00000 value (charOd)
00000 Expression000000O

0000 valueOO OO OO charConstants O lookup 0 00 00000000
Ooo0ooooo
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ooooo ooo
e public Expression shortExpression(short value)

0000 short OO value O O O ShortExpression O O O O

0000 shortO 0O valued O O ShortExpression 0 OpenJIT.frontend.tree 00 O
0000000 ASTOOOOODOOODODOOOOOOOOOOOO

00000 value (short O)
OO00O0O0O Expression0 00000

0000 valued OO O OO shortConstants 0 lookup 0 00 00000000
googoooo

goooo oogo
e public Expression doubleExpression(double value)

0000 doubleO O value D O O DoubleExpression 0 O OO

0000 double OO value 00O O DoubleExpression 0 OpenJIT.frontend.tree
000000000 ASTOOO0OO0OO0OD0ODOD0OOOO00O0DOOODOOO0ODODOO

00000 value (double )
00000 Expression000000O

0000 valuedOOOOO doubleConstants 0 lookup D OO0 O OO0 OOOO
goooooon

goooo oogo
e public Expression floatExpression(float value)

OO000 floatd O valueO O O FloatExpression O O OO

0000 float 0O value O O O FloatExpression 0 OpenJIT.frontend.tree O O
0000000 ASTOOOOODOOODODOOOOOOODOOOOO

00000 value (float O)

O0O0O0O0O Expression0 00000
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0000 valueO O O0ODO O floatConstants 0 lookup 0 0000000000
goooooo

goooo ooo
e public Expression intExpression(int value)

O000 int0 0 valued O O IntExpression 0 0 OO

0000 intd0d valueO O O IntExpression 0 OpenJIT .frontend.tree 0 0 O O
O0000ASTOOOOOO0OO0OO0OOOOoOoOooOooooooog

00000 value (int0)
00000 Expression0 00000

0000 valueOO OO OO intConstants 0 lookup 0 00 000000000
oooood

goooo oogo
e public Expression longExpression(long value)

OD000 longO O valueO O O LongExpression O O 0O

0000 long 00O value J OO LongExpression 0 OpenJIT.frontend.tree O O
0000000 ASTOOOOOOOOOODOUOOODDOOOOOOOO

00000 value (longO)
O0O0O0O0O Expression0 00000

0000 valueO OO OO O longConstants O lookup 00000 O0O00OOOO
goooooo

ooodoo ooo
e public Expression stringExpression(String value)

0000 String0 0O valued O O StringExpression 0 0 00O

0000 String OO0 value 0 O O StringExpression O OpenJIT.frontend.tree
O000D0D0O0O0OoASTODODODOOODODDODOOODDODODOOODOODOOO
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00000 value (String O)
OD0000 Expressiond0O0OO0ODO

0000 valueO DO OO OO stringConstants 0 lookupO0 0000000000
Oooogooo

ooodoo ooo
e public Expression nullExpression()

D000 nullOO OO NullExpression 0 O OO

0000 nullO0 OO0 NullExpression 0 OpenJIT . frontend.tree0 0 000 00O
OO0 ASTOOOOOODO0ODO0ODO0ODODO0ODOOOOoOooooooo

OD0O000 Oo0oO0
00000 Expression0 00000
0000 nullExpressiond O 00O

goooo ooo
e public Expression arrayAccessExpression(Expression right, Expression index)

0000 ASTO[JOOOOODODO Expression0 000000000

O000 DODO0OO0OOrightD indexOOOOOOODODDODOOOOOODO
0 OpenJIT.frontend.tree 00 0000000 ASTOOOODODOOOOO
gooboooogobbod

00000 right (00000 Expression 00 0000), index (index O 0 O
Expression 0 0 00 00)

00000 Expression0 00000
0000 ArrayAccessExpression0 0 00 0000000000000

ooooo ooo
e public Expression bitNotExpression(Expression right)

0000 ASTO"0O0O0D0O0O0O0O Expression0 000000000
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O000 D0D0000rght000000000000OO OpenJIT.frontend.tree
000000000 ASTODODODOOOOODODOODODOOOOOOOOOOO

00000 right (000000000 00O0O Expression000000O)
OO00O0O0O Expression0 00000
0000 BitNotExpressionO O ODOOOOOOODOOOODOODO

gooogd ooo
e public Expression convertExpression(Type type, Expression right)

O00D0 primitive0 00 000O0O0O0O0O0OO

O000 ODO0D0000rightd primitive 0 0000000000 OOOOODO
0000000000000 0000 OpenJIT.frontend.tree0 0 00 00O
O00ASTOODOOOOOOOOOODOOOOOOOOO

00000 type (00D0OO0OODOODDDODODO TypeOOODODO), right (00O
0000000 Expression0 0 0000)

00000 Expression0 00000
0000 ConvertExpression0 000 0000000000000

ooodoo ooo
e public Expression exprExpression(Expression right)

0000 ASTOQUOODOODODO Expression0 000000000

0000 D0000D0rght0000 ()0D000000O OpenJIT.frontend.tree
000000000 ASTOODODODODODODDODODODOODODDOODOOOD

00000 right (0000 Expressiond 0 0000)
00000 Expression000000O
0000 ExprExpression0 000000000000 DOOOO

goobod bood

e public Expression fieldExpression(Expression right, Identifier id)

430



0000 ASTOD.OO0OO0OO0DOO Expression0 000000000

O000 OD0D0D0D0D0rrMght0D0ODD0idOOOOOODOOODOOOOOODOODO
00000 OpenJIT.frontend.tree 00 0000000 ASTOODODOODO
godoooooooooooooan

00000 right (000000000000 Expression 00 0000), id
(000000000 Identifier0 0 000O0O)

00000 Expression0 00000
O000 FieldExpression0 O OO0 0000000 OOOOOO

OO0000 OO0
e public Expression lengthExpression(Expression right)

0000 ASTO .lengthOOOODOODO Expression0 000000000

O000 D0OD0O00000rght00D0O0O0O0O000O0OO OpenJIT.frontend.tree
000000000 ASTODODODOOOOODODOODODOOODOOOOOOOOO

00000 right (000000 Expressiond000000)
00000 Expression0 00000
0000 LengthExpression0 000000 O0OO0OOCDOOOCOO

goooo ooo
e public Expression negativeExpression(Expression right)

0000 ASTOOODOOOO-000000 Expression0 000000000

O000 DOO0O00OO0rght000000-00000000000003 Open-
JIT frontend.tree 00 0000000 ASTOOOOOODOOOODOOOO
uboogoooan

00000 right (000D 0D-000000000 Expression000000)
00000 Expression000000O
0000 NegativeExpression0 000000000 O0ODOOOOO

goobod ood
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e public Expression notExpression(Expression right)

0000 ASTOOOOOO!'000000 Expression0 000000000

O000 DO0O00O0rght000O0O0!'0000000DO00O0OO0OO Open-
JIT frontend.tree 00 0000000 ASTOOOOOODOOOODOOOO
uboogoooan

00000 right (00DD0D0D!'000000000 Expression000000)
OO00O0O0O Expression0 00000
OO0O00O NotExpressionOOODODODOODOOOOOOOODOO

ogoooo oo
e public Expression positiveExpression(Expression right)

O000 ASTOODOOOD+000000 Expression0 000000000

O000 DOO000O0rght000000+00000000000O00O0O0 Open-
JIT.frontend.tree 00 0000000 ASTOOOODOOOOOOOOOO
goooooon

00000 right (D0OD0D0D+000000000 Expression000000)
00000 Expression0 00000
0000 PositiveExpression 0 D 00000000000 OO0OO

goooo ooo
e public Expression postDecExpression(Expression right)

0000 ASTODOOOO--0000000 Expression0 000000000

O000 DO0OD0OO0OO0rightD00000--0000000000000 Open-
JIT.frontend.tree 00 0000000 ASTOOOODOOOOOOOOOO
gooooooo

00000 right (000D0D0D--000000000 Expression000000O)

00000 Expression0 00000
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0000 PostDecExpression0 000000000000 O0OOO

goooo ooo
e public Expression postIncExpression(Expression right)

0000 ASTODOOOO++0000000 Expression0 000000000

O000 DO0ODOO0OO0right 000000+ 000000000000O0O Open-
JIT.frontend.tree 00 0000000 ASTOOOODOOOOOOOOOO
uboooooan

00000 right (00000 ++000000000 Expression000000O)
00000 Expression0 00000
0000 PostlncExpression0 0000000000000 OOO

ooodoo ooo
e public Expression preDecExpression(Expression right)

0000 ASTOOOOODOO--0000000 Expression0000000000O

0000 DO0O00OO0right000000--000000000000O0 Open-
JIT frontend.tree 00 0000000 ASTOOOOOODOOOODOOOO
uboogoooan

00000 right (0000 0D--000000000 Expression000000O)
O0O0O0O0O Expression0 00000
OO000O PreDecExpression0 00000000 OOCOODODOOO

gooood ooo
e public Expression prelncExpression(Expression right)

0000 ASTOOOOODOO++0000000 Expression0 000000000

O000 DO0O00O0right000000+00000000000DO0O Open-
JIT frontend.tree 00 0000000 ASTOOOOOODOOOODOOOO
gooobobooo
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O0000 right (000D O0O++ 000000000 Expression000000)
00000 Expression0 00000
0000 PrelncExpression 000000000000 OOO0OO

goooo oogo
e public Expression castExpression(Expression left, Expression right)

O000 ASTOOODOOOOOODODO Expression0 000000000

O000 DD0DO0O0O0O0rghtOleft000000000O0O00O00O00OO0O Open-
JIT frontend.tree 00 0000000 ASTOOOOOODOOOODOOOO
uboogoooan

D00D00 left (0000000000 Expression000000O0), right (000
00000000 Expression000000)

00000 Expression000000O
0000 CastExpression0 0000000000000 0OO0O

ooooo ooo
e public Expression commaExpression(Expression left, Expression right)

0000 ASTO,(000)0000000000 Expression0 0000000
HEN

o000 oot doooooooooooon
000 CommaExpression 0 0 0O 0O OO OpenJIT.frontend.tree 0 0 O O O
D000 ASTOOOOOODODODODODODOOOOOoOoOooooo

O0D000 left (000000 O000DOO Expression000000), right (0O
000000000000 00 Expression000000)

00000 Expression000000O
0000 CommaExpression0 0000000000000 0OODO

gooodg ood

e public Expression instanceOfExpression(Expression left, Expression right)

434



0000 ASTOinstanceof 00 D00 O0ODOO Expression0 0000000
gd

O000 DO0OO0O0O0left000000right000000000O0ODOOO0OO
O0000000dinstanceof 0 0 0 0 00O OpenJIT.frontend.tree 0 0 O O
O0000ASTOOOOOODODOODOOOOOOOOOOOO

00000 left (000000000000 DO Expression 0000 0O0O), right
(0DD0O00 Expression 0 0 0000)

00000 Expression0 00000
0000 InstanceOfExpression 0 000 0000000000000

goooo ooo
e public Expression addExpression(Expression left, Expression right)

0000 ASTO+0000000 Expression0 000000000

O000 DOO0O0O0Oooooleftb0Dright 000000000O0+00000O
00000000 OpenJIT.frontend.tree 000000000 ASTOOD
oo ooooboooo

00000 left (00000 Expression 00 0000), right (00000 Ex-
pression 0 0 0000)

00000 Expression0 00000
0000 AddExpression0 000000000000 O0OOO

ooodoo ooo
e public Expression divideExpression(Expression left, Expression right)

0000 ASTO/0000000 Expression0 000000000

O000 DO00OD0OO0OD0O0O0leftb 00 right000000000/00000
00000000 OpenJIT frontend.tree0 00000000 ASTOOO
gbooboobooobobuoobobon

O0O000 left (00000 Expression 00 0000), right (00000 Ex-
pression 0 0 0000)
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00000 Expression0 00000
0000 DivideExpressionOOOOOO0OOOOODOOODODOO

ogoooo oo
e public Expression multiplyExpression(Expression left, Expression right)

0000 ASTOxO00O0OO0DOO Expression0 000000000

O000 DOO0DOO0ODO0O0leftD 00 right000000000x000000
00000000 OpenJIT frontend.tree0 00000000 ASTOOO
ubooboooooobobooboan

D0O0O00 left (00000 Expression 00 0000), right (00000 Ex-
pression0 00000)

O0O0O0O0O Expression0 00000
0000 MultiplyExpression 000000000000 OOOODO

goooo ooo
e public Expression subtractExpression(Expression left, Expression right)

0000 ASTO-000O0DO0O0 Expression0 000000000

O000 DOO0DOO0ODOO0leftD00 right000000000-00000
00000000 OpenJIT frontend.tree0 00000000 ASTOOO
gobooboobooobobooonn

O0O000 left (00000 Expression 00 0000), right (00000 Ex-
pression 0 0 0000)

O0O0O0O0O Expression0 00000
0000 SubtractExpression 000000000000 OO0OODO

O0000 OoOoOO0
e public Expression remainderExpression(Expression left, Expression right)

0000 ASTO%0000D000 Expression0 000000000
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O000 DOODO0OO0ODO0O0leftD00right000000000%000000
00000000 OpenJIT frontend.tree0 00000000 ASTOOO
gobooboobooobobooonn

O0O000 left (00000 Expression 00 0000), right (00000 Ex-
pression 0 0 0000)

OO00O0O0O Expression0 00000
0000 RemainderExpression 0 000000000000 OOO0O

goooo ooo
e public Expression andExpression(Expression left, Expression right)

0000 ASTO&OOODOODO Expression0 000000000

O000 DOOD0OO0OD0O0O0leftb 00 right000000000&O0D0O0OO0O
00000000 OpenJIT frontend.tree0 00000000 ASTOOO
gbooboobooobobuoobobon

O0O000 left (00000 Expression 00 0000), right (00000 Ex-
pression 0 0 0000)

O0O0O0O0O Expression0 00000
0000 AndExpression00000000000000O00O0O

OO0000 OO0
e public Expression orExpression(Expression left, Expression right)

0000 ASTO|/000O0O0OO0DO Expression0 000000000

O000 DOOD0OO0ODO0O0leftb 00 right 000000000 |O0000O0O
00000000 OpenJIT frontend.tree0 00000000 ASTOOO
gbooboobooobobuoobobon

O0O000 left (00000 Expression 00 0000), right (00000 Ex-
pression 0 0 0000)

O0O0O0O0O Expression0 00000
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0000 OrExpression0 000000000000 0OO0O

goooo ooo
e public Expression bitAndExpression(Expression left, Expression right)

0000 ASTO&OOOODOO Expression0 000000000

O000 DOODOO0ODOO0leftD 00 right000000000&O00O0O0O0O
00000000 OpenJIT frontend.tree0 00000000 ASTOOO
ubooboooooobobooboan

00000 left (00000 Expression 00 0000), right (00000 Ex-
pression0 00000)

00000 Expression0 00000
0000 BitAndExpression0 000 0000000000000

goooo oo
e public Expression bitOrExpression(Expression left, Expression right)

O000 ASTO|IO0D0O0OO0DOO Expression0 000000000

O000 DOODOO0ODOO0leftD00right 000000000 100000
00000000 OpenJIT frontend.tree0 00000000 ASTOOO
gobooboobooobobooonn

O0O000 left (00000 Expression 00 0000), right (00000 Ex-
pression000000)

O0O0O0O0O Expression0 00000
0000 BitOrExpression0 000000000000 OOOO

goooo ooo
e public Expression bitXorExpression(Expression left, Expression right)

0000 ASTO-O0O0OO0OO0DOO Expression0 000000000
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O000 DOODOO0ODOO0leftb 00 right 000000000~ 0000O0O
00000000 OpenJIT frontend.tree0 00000000 ASTOOO
gobooboobooobobooonn

O0O000 left (00000 Expression 00 0000), right (00000 Ex-
pression 0 0 0000)

OO00O0O0O Expression0 00000
OO0D0D0 BitXorExpression0 O OOOOODODDDOOOOODOO

goooo ooo
e public Expression equalExpression(Expression left, Expression right)

0000 ASTO==0000000 Expression0 000000000

O000 DO0O0OO0OooOoOdlleft0D0rright000000000==0000
000000000 OpenJIT.frontend.tree 000000000 ASTOO
gboodboobooboouoboobuobon

O0O000 left (00000 Expression 00 0000), right (00000 Ex-
pression 0 0 0000)

O0O0O0O0O Expression0 00000
0000 EqualExpression0 000000000000 OOO0O

goooo ooo
e public Expression notEqualExpression(Expression left, Expression right)

0000 ASTO!'=0000000 Expression0 000000000

O000 DO0O0DOO0OoDoDOoOdlleft0D00rright 00000000 O'=0000
000000000 OpenJIT.frontend.tree 000000000 ASTOO
gboodboobooboouoboobuobon

O0O000 left (00000 Expression 00 0000), right (00000 Ex-
pression 0 0 0000)

O0O0O0O0O Expression0 00000
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0000 NotEqualExpression 0 00000000 O0OOODOOOO0O

goooo oogo
e public Expression shiftLeftExpression(Expression left, Expression right)

0000 ASTO«DOOOOODODO Expression0 000000000

O000 DOD0000000ft000rrght 0000000000000
000000000 OpenJIT.frontend.tree 000000000 ASTOO
ubodboobodobooobobobod

00000 left (00000 Expression 00 0000), right (00000 Ex-
pression0 00000)

00000 Expression0 00000
0000 ShiftLeftExpression0 0000000000 OO00OOOO

goooo ooo
e public Expression shiftRightExpression(Expression left, Expression right)

0000 ASTO>»>0000000 Expression0 000000000

O000 DO0DO0O0O0ODO0O0left000right000000000O>»>0000
000000000 OpenJIT.frontend.tree 000000000 ASTOO
gooboobogbuoobboobouoooo

O0O000 left (00000 Expression 00 0000), right (00000 Ex-
pression000000)

O0O0O0O0O Expression0 00000
0000 ShiftRightExpression0 00000000000 OOCOOO

goooo ooo
e public Expression unsignedShiftRightExpression(Expression, Expression)

0000 ASTO>»>>0000000 Expression0 000000000
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O000 DO0OO0DO0D0O0O0left000rightD00000000O>»>>0000
000000000 OpenJIT.frontend.tree 000000000 ASTOO
gooboobogbuoobboobouoooo

O0O000 left (00000 Expression 00 0000), right (00000 Ex-
pression 0 0 0000)

OO00O0O0O Expression0 00000
0000 UnsignedShiftRightExpression0 0000000000 O0OOCOOO

goooo ooo
e public Expression greaterExpression(Expression left, Expression right)

0000 ASTO>0000000 Expression0 000000000

O000 DO00OD0OO0OD0O00leftb 00 right000000000>00000
00000000 OpenJIT frontend.tree0 00000000 ASTOOO
gbooboobooobobuoobobon

O0O000 left (00000 Expression 00 0000), right (00000 Ex-
pression 0 0 0000)

O0O0O0O0O Expression0 00000
0000 GreaterExpression0 0000000000 OCD0OOO0OO

goooo ooo
e public Expression greaterOrEqualExpression(Expression left, Expression right)

0000 ASTO>=0000000 Expression0 000000000

O000 DO00OO0OoDoDO0Od0lleft0D00rright000000000O>0000
000000000 OpenJIT.frontend.tree 000000000 ASTOO
gboodboobooboouoboobuobon

O0O000 left (00000 Expression 00 0000), right (00000 Ex-
pression 0 0 0000)

O0O0O0O0O Expression0 00000
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0000 GreaterOrEqualExpression 0 0 000000000000 O00O0O

goooo oogo
e public Expression lessExpression(Expression left, Expression right)

0000 ASTO<OOODOOOOO Expression0 000000000

O000 DOODODO0O0OO00left000 right000000000<00000O
00000000 OpenJIT frontend.tree0 00000000 ASTOOO
ubooboooooobobooboan

00000 left (00000 Expression 00 0000), right (00000 Ex-
pression0 00000)

00000 Expression0 00000
0000 LessExpression0 000000 00O0OCOOCOOO0OO

goooo oo
e public Expression lessOrEqualExpression(Expression left, Expression right)

0000 ASTO<=0000000 Expression0 000000000

O000 DO00DO0O0O0ODO0O0left000right000000000<=0000
000000000 OpenJIT.frontend.tree 000000000 ASTOO
gooboobogbuoobboobouoooo

O0O000 left (00000 Expression 00 0000), right (00000 Ex-
pression000000)

O0O0O0O0O Expression0 00000
0000 LessOrEqualExpression 0 000 O000000OOOCOOO0OO

goooo ooo
e public Expression assignExpression(Expression left, Expression right)

0000 ASTO=0000000 Expression0 000000000
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O000 DO0OO0DO0O0DO0O0leftb00 right000000000=00000
00000000 OpenJIT frontend.tree0 00000000 ASTOOO
gobooboobooobobooonn

O0O000 left (00000 Expression 00 0000), right (00000 Ex-
pression 0 0 0000)

OO00O0O0O Expression0 00000
0000 AssignExpression0 0 000000000000000

goooo ooo
e public Expression assignAddExpression(Expression left, Expression right)

0000 ASTO+=0000000 Expression0 000000000

O000 DO00OO0OoDoO0O0left0D00rright000000000O+=00000
000000000 OpenJIT.frontend.tree 000000000 ASTOO
gboodboobooboouoboobuobon

O0O000 left (00000 Expression 00 0000), right (00000 Ex-
pression 0 0 0000)

O0O0O0O0O Expression0 00000
0000 AssignAddExpression0 000000000000 O000O0O0

O0000 OoOoOO0
e public Expression assignBitAndExpression(Expression left, Expression right)

0000 ASTO&=0000000 Expression0 000000000

O000 DO0O0OO0OOooOoOdleft00D0right000000000&=0000
000000000 OpenJIT.frontend.tree 000000000 ASTOO
gboodboobooboouoboobuobon

O0O000 left (00000 Expression 00 0000), right (00000 Ex-
pression 0 0 0000)

O0O0O0O0O Expression0 00000
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0000 AssignBitAndExpression 0 0000000000000 0O0OO

goooo ooo
e public Expression assignBitOrExpression(Expression left, Expression right)

0000 ASTO|=0000000 Expression0 000000000

O000 DO00DO0O0OoODO0O0left000rright 000000000 I=0000
000000000 OpenJIT.frontend.tree 000000000 ASTOO
ubodboobodobooobobobod

00000 left (00000 Expression 00 0000), right (00000 Ex-
pression0 00000)

00000 Expression0 00000
0000 AssignBitOrExpression0 0 00 0000000000000

goooo oo
e public Expression assignBitXorExpression(Expression left, Expression right)

0000 ASTO"=0000000 Expression0 000000000

O000 DO0DO0O0O0oDoDO0O0left000rright000000000=0000
000000000 OpenJIT.frontend.tree 000000000 ASTOO
gooboobogbuoobboobouoooo

O0O000 left (00000 Expression 00 0000), right (00000 Ex-
pression000000)

O0O0O0O0O Expression0 00000
0000 AssignBitXorExpression0 0 OO 0000000000000

goooo ooo
e public Expression assignDivideExpression(Expression left, Expression right)

0000 ASTO/=0000000 Expression0 000000000
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O000 DO00O0O0O0DoDO0O0left000rright 000000000 /=0000
000000000 OpenJIT.frontend.tree 000000000 ASTOO
gooboobogbuoobboobouoooo

O0O000 left (00000 Expression 00 0000), right (00000 Ex-
pression 0 0 0000)

OO00O0O0O Expression0 00000
0000 AssignDivideExpression 0000 0000000000000

OoO00dOd ood
e public Expression assignMultiplyExpression(Expression left, Expression right)

0000 ASTOx=0000000 Expression0 000000000

O000 DO00OO0O0DoDO0O0left0D00right000000000O*x=0000
000000000 OpenJIT.frontend.tree 000000000 ASTOO
gboodboobooboouoboobuobon

O0O000 left (00000 Expression 00 0000), right (00000 Ex-
pression 0 0 0000)

O0O0O0O0O Expression0 00000
0000 AssignMultiplyExpression 0 0 00 0000000000000

goooo ooo
e public Expression assignRemainderExpression(Expression left, Expression right)

0000 ASTO%=0000000 Expression0 000000000

O000 DO0O0DOO0OOooOoO0left0D00rright000000000O%=0000
000000000 OpenJIT.frontend.tree 000000000 ASTOO
gboodboobooboouoboobuobon

O0O000 left (00000 Expression 00 0000), right (00000 Ex-
pression 0 0 0000)

O0O0O0O0O Expression0 00000
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0000 AssignRemainderExpression 0 000 0000000000000

goooo oogo
e public Expression assignShiftLeftExpression(Expression left, Expression right)

0000 ASTO<=0000000 Expression0 000000000

O000 DOODOD0OD0O0O0left000right000000000<k=0000
000000000 OpenJIT.frontend.tree 000000000 ASTOO
ubodboobodobooobobobod

00000 left (00000 Expression 00 0000), right (00000 Ex-
pression0 00000)

00000 Expression0 00000
0000 AssignShiftLeftExpression 0 000 0000000000000

goooo oo
e public Expression assignShiftRightExpression(Expression left, Expression right)

0000 ASTO>»>=0000000 Expression0 000000000

O000 DOO0DOD0D0O0O0left000right000000000O>»>=0000
000000000 OpenJIT.frontend.tree 000000000 ASTOO
gooboobogbuoobboobouoooo

O0O000 left (00000 Expression 00 0000), right (00000 Ex-
pression000000)

O0O0O0O0O Expression0 00000
0000 AssignShiftRightExpression 0 0 00 0000000000000

goooo ooo
e public Expression assignSubtractExpression(Expression left, Expression right)

0000 ASTO-=0000000 Expression0 000000000
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O000 DO00DO0O0OooDO0O0left000rright000000000-=0000
000000000 OpenJIT.frontend.tree 000000000 ASTOO
gooboobogbuoobboobouoooo

O0D000 left (00000 Expression 00 0000), right (00000 Ex-
pression 0 0 0000)

O0000O Expression0 00000
0000 AssignSubtractExpression 0 0 00 0000000000000

gooodg ooo

e public Expression assignUnsignedShiftRightExpression(Expression left, Expres-
sion right)
0000 ASTO>>=0000000 Expression0 000000000

O000 DO00O00D0D000Lft000rght000000000O>»>>=000
0000000000 OpenJIT.frontend.tree 00 0000000 ASTO
gooboobogbooboooouonoogg

O0O000 left (00000 Expression 00 0000), right (00000 Ex-
pression 0 0 0000)

O0O0O0O0O Expression0 00000

0000 AssignUnsignedShiftRightExpression 0 0 000000000000
gogog

goood ooo

e public Expression conditionalExpression(Expression cond, Expression left, Ex-

pression right)

0000 D00000O00ASTOODOOOO Expression0 000000000

O000 DO00OO00O0 condJ0OO0OOODOOO left 00O right 00O
0000000000000 DOO ConditionalExpression 0 O OO Open-
JIT.frontend.tree 0 OO0 O OO0OO0O0ASTOODDODOOOODOODODOOO
Oooooooo
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00000 cond (DOODODO Expression000000),left (DO0O0D0O00O
00000000 Expression 0 00000),right (0O00OO0O0O0OOODO
000000 Expression0 0 0000)

00000 Expression000000O
0000 ConditionalExpression 0 0 00 0000000000000

goood ooo
public Expression arrayExpression(Expression args|])

O000 DODDDODDODODOODOOO0O000 Expression000000000OO

O000 D0O000O0000O000DD0O00D0O0 ASTODODOODODODOOO
OpenJIT frontend.tree 00 00 00000 ASTOOOOOOOODOOO
uboogoooooon

O0000 args (000000000 Expression000000000)
OO000O0O Expression
0000 ArrayExpression0 000 0000000000000

gooodg ooo

public Expression methodExpression(Expression right, Identifier id Expression

args(])

O000 Dright000D000000000D00WdOOODODOODODDOO args
O000O0OQ0ODODDDOD Expression0000000O0O0OO

O000 DO0O00C0rnght0 00000000000 dOODOODOOOOO
O000args0 000000000 DOO0OASTOODDOODOOOODO Open-
JIT.frontend.tree 00 0000000 ASTOOOODOOOOOOOOOO
uboooooan

00000 right (000000000000 000O0 Expression000000),
id(0D00O00000 Identifier000000), args (00 OO0 Expression
0000ooooon)

00000 Expression
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0000 MethodExpression0 0 OO0 000000000 O0OOO

gooood ooo
e public Expression newArrayExpression(Expression right, Expression args|])

0000 D0000000000 ASTO newOODOODOODOOO Expression
gooboobooooo

O000 DOO0DO0OD0rnghtDO0D0O0DO0OD0DO0OD0argsD0OOD0OOOOODO
000000000000 ASTODODOOODOOO OpenJIT.frontend.tree
000000000 ASTODODODOOOOODODOODODOOODOOOOOOOOO

00000 right (000000DO Expression000000), args (00000
0000 Expression 0 00 000000O)

O0O0O0O0O Expression0 00000
0000 NewArrayExpression0 OO0 O00000000000OO

goooo ooo
e public Expression newInstanceExpression(Expression right, Expression args[])

O000 Dright 000000000000000000 ASTO newOODO
O00000 Expression0 000000000

O000 DO0ODO00Ornight 0000000000000 DOODODODOO args
0000000000000000000000 ASTOnewOOGOOQOQOO
000000 OpenJIT.frontend.tree 00 0000000 ASTOOOOO
gooboobooobbouobobbooo

00000 right (000000 Expression000000), args (000000
0000000 Expression000000000)

OO000O0O Expression
0000 NewlnstanceExpression0 000000000000 O0OOO

goobodg bood

e public Expression identifierExpression(Identifier id)
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O000 DDODidODOODODODODDD Expression0 000000000

0000 D0000000idO000doooooooASTOOO0DO0OO0DOon
OpenJIT.frontend.tree D0 OO0 00000 ASTOODODDODODOOODOOO
goooooooodn

00000 id(000000 Identifier0 000 0O0O)
00000 Expression0 00000
0000 IdentifierExpression0 0000000000000 0OO0O

ooooo ooo
e public Expression superExpression()

0000 OD0Osuper00000 ASTOOODODOO Expression0 00000
ugooo

0000 OO0O0OsuperJ 0000 ASTOOOODOODODDO OpenJIT frontend.tree
000000000 ASTODODODOOOOODODOODODOOODOOOOOOOOO

gooood ooo
00000 Expression0 00000
0000 constantSuper 0 0O 00O

goooo ooo
e public Expression thisExpression|()

0000 OD00thisOODOOOASTOODOODOO Expression0 000000
gogd

0000 DO00thisOOOO0ODASTOOOOOOOOO OpenJIT.frontend.tree
000000000 ASTOODOOODODODODDOOOOOODODOOOOOO

00000 OooO0
00000 Expression000000
0000 constantThisO O OO

goobodg bood
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e public Expression typeExpression(Type type)

0000 Otype0O0ASTODOOOOO Expression0 000000000

0000 D00000type00D0DDOO0ASTOOODODDOO OpenJIT.frontend.tree
000000000 ASTOODODODODODODDODODODOODODDOODOOOD

00000 type (D000 TypeOOOOOO)
00000 Expression0 00000
0000 TypeExpression0 0000000000 DOOODODOO

gooogd odo
e public Statement breakStatement(Identifier 1bl)

0000 break 161000000 ASTODOOODODO Statement 00 0000
goono

O000 DOD0O0O0O0O0O0mOoOD0O0Obreak 000000 ASTODOOODO
OpenJIT frontend.tree 00 00 00000 ASTOOOOOOOODOOO
uboogoooooon

00000 Ibl (break 000000000 DDODOO Identifier0 000 00O)
00000 StatementO0 O QOOQOQOd
0000 BreakStatement D 00D 00000 0O0OOOODOOO

goooo ooo
e public Statement caseStatement(Expression expr)

0000 Dexpr00000case0 0000000 ASTOOODODODO Statement
ubooboooboogooon

O000 D0D0O0O0OODexprO0000Ocased 0000000 ASTOOOODO
OpenJIT.frontend.tree D0 OO0 00000 ASTOODODDODODOOODOOO
goooooooooa

00000 expr(case0000000D0 Expression000000)

00000 StatementO0 O O0O00O0
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0000 CaseStatement 0 0 000000000000 OOO

goood ooo

e public Statement catchStatement(Expression texpr, Identifier id, Statement

body)

O000 OD0O0OcatchODO0O0OO0DOASTOODOODOO StatementO 00000
ugooo

D000 OD0DD0O00OOtexpr00 000000000 ddOOOOODODODODOO
O00O0OOcatchOO bodyOOOOOOODODOOOOOODODOOOO
ASTOO DO OO OpenJIT.frontend.tree 000000000 ASTODODOO
googobooooooooooooga

O000D0 texpr (000000 DO00O0OD Expression000000),id (catch
000000000000000 Identifier 0 000 00), body (catch O
000000 Statement 00000 0)

00000 StatementO0 O O0O00O0
0000 CatchStatement 0 0000000000000 OOO

goood ooo
e public Statement compoundStatement(Statement args[|)

O000 DO0OOO0O0O0OO0ASTOOOODO Statement0 OO0 000000

O000 ODO0000 Statement 0 0000000000000 O0OOOOOODO
00 ASTOOOOO OpenJIT.frontend.tree 000000000 ASTODO
goooboooboobobooooooooo

00000 args (0000000000000 OOO Statement d O 0)
00000 StatementO0 O 0000
0000 CompoundStatement 0 0 00 0000000000000

goobodg ood

e public Statement continueStatement(Identifier 1bl)
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O000 continue 161000000 ASTOOOOOO StatementD OO0 0O
goood

O000 D0000000lO0OO0OOcontinned 00000 ASTOODOODO
OpenJIT.frontend.tree D0 OO 00000 ASTOODODDODODOOODOOO
goooooooooa

ERERERERN lbl(continueDDDDDDDDDDDDDIdentiﬁerDDDDDD)
00000 StatementO0 O QOOQOQOd
0000 ContinueStatement 0 J D000 0D0O000O0O0O0OOOO

goood ooo
e public Statement declarationStatement(Expression type, Statement args[])

O000 DO0O0OD000000D0000 Statement 0 000000000

oo oobbdbsypel00DUOLOUOOODDODOODargsd OOy
00000000000 ASTOOOOO OpenJIT.frontend.tree 00 OO
O0000ASTODOOODOODODODODODOOODOODODOOOOOO

00000 type(DOODDODOO0OOODOO Expressiond 0 O000DO), args (O
000000000000 Statement 0000 00O00O0O)

00000 StatementO0 O O0O00O0
0000 DeclarationStatement 0 000000000000 OO0O0O

ooooo ooo
e public Statement doStatement(Statement body, Expression cond)

0000 do-whileODOODOOASTOODOOODO Statement0 OO0 00000
gud

O000 DO000O0conddOD0OOCOOObodyODOOOO do-whileOOOODO
0 ASTOO OO0 OpenJIT.frontend.tree 0 00000000 ASTOOO
gbooboobooobobuoobobon

00000 body (do-whileDO OO OO OO Statement 0 000 0O ), cond (do-
while 0 000000 Expression0 00000)
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00000 StatementO OO0 QO0O0
0000 DoStatement U D00 DO OO0 O0O0OUOOOoOoOOnUgd

goobog bod
e public Statement expressionStatement(Expression expr)

0000 D00000O0ASTOODOOOO Statement0 000000000

0000 D00000expr0000000O00ASTOOD OO OpenJIT.front-

end.tree0 00000000 ASTOOODODOODODOODOODOOOOOODOO
good

ogogogond expr(DDDDDDDDDDDDEXpreSSionDDDDDD)
00000 StatementO OO0 QO0O0
0000 ExpressionStatement 0 D 00 0000000000000

ooodoo ooo
e public Statement finallyStatement(Statement body, Statement finalbody)

0000 finallyODOOOOOOASTOOODODO Statement0 OO0 00000
g

O000 ODO0000 bodyOtryOODDOOOODOOOODODODOtry OO final-
body OO0 OfinallyDOODOOOOOOOOOOOOASTOOOOO Open-
JIT.frontend.tree 00 0000000 ASTOOOODOOOOODOOOOO
gooooooo

00000 body (try 00O OO Statement 0 0 00 O O), finalbody (finally
0000000 Statement000000)

00000 StatementO OO0 QO0O0
0000 FinallyStatement 0 00000000000 OOOOO

goood ooo

e public Statement forStatement(Statement init, Expression cond, Expression inc,

Statement body)
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0000 for000000ASTOOODOOO Statement0 000000000

O000 DO0OO00O0mit0000 condDO0O0O0O00OO00OOO0OODO incO
0000000 bodyOOOOOOfor0000 ASTOOO OO Open-
JIT frontend.tree 00 0000000 ASTOOOOOODOOOODOOOO
uboogoooan

00000 init (00000000 Statement D0 O0O000),cond (DODODO
Expression 0 000 00),inc(0000000000000ODODOO State-
ment 00 0000), body (forU00OD OO Statement 00 0000)

00000 StatementO0 O O0O00O0
0000 ForStatement 0 000 0D000OO0D0OODOOOOOO

goobodg ood

e public Statement ifStatement(Expression cond, Statement ifTrue, Statement if-

False)

0000 if000000 ASTOOODODO Statement0 OO0 000000

O000 D00cond00000ODO0OO0O0OOODOODOOOOTrue0 OO
0000000000000 ifFalse000000if0000 ASTOOO
00 OpenJIT.frontend.tree 00 00 00000 ASTOOODOOOOOO
gooooboooboooog

00000 cond (DO OO0 Expression 00 0000), ifTrue (000000
00000000000 Statement0 0 0000),ifFalse (0000000
0000000000 Statement000O00O0)

00000 StatementO OO0 QO0O0
0000 IfStatement 0O D 00000 O0O0O0ooooooOon

goooo ooo
e public Statement returnStatement(Expression expr)

O000 Dexpr00000Oreturn0 00000 ASTOODDOODO Statement
ubooboooboogooon
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O000 DO0OD0OO0expr00000return0 000 ASTODO OO O Open-
JIT frontend.tree 00 0000000 ASTOOOOODOOOOOOOOO
gooooooo

O0000 expr (000000 Expressiond000000)
00000 StatementOD OQOQOOO
O000O ReturnStatement 0 00000000 O0OO0OODOOOO

gooogd ooo
e public Statement switchStatement(Expression expr, Statement args|])

O000 Dexpr000000000switchODODODODODO ASTODODDODODO
Statement 0 000000000

O000 DO0O00OO00exprO00000O Statement J 0 0O argsd O O O O case
O00000switchOO OO ASTOO O OO OpenJIT.frontend.tree 0 O
0000000 ASTODOOOODOOODOOODODODODOOOOO

00000 expr (0O0O0O0OO0DO0O0OO0OOD Expression D000 O0O), args
(switchO OO OOOO Statement 0 00000 000)

00000 StatementO0 O O0O00O0
0000 SwitchStatement 000000000000 OOCDOODO

goooo ooo
e public Statement synchronizedStatement(Expression expr, Statement body)

0000 synchronizedD O DO OO ASTOODOODOO Statement 0 0000
uoood

O000 DO00OO0O0O0D0 expr0000Osynchronized 0O OO0 bodyO O OO
0000 ASTOO O OO OpenJIT.frontend.tree 0 0 00 00 00O AST
gooobooobooobooooooooooon

00000 expr (0 0000000000000 O0O0O0 Expressiond0000
0), body (synchronized 0 0 0 0000 Statement 00 00 00)
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00000 StatementO0 O 0000
0000 SynchronizedStatement 0 0 00000000000 O00ODO0O

goooo oogo
e public Statement throwStatement(Expression expr)

O000 Dexpr000000000000DO0O0OOthrowD 00000 AST
000000 Statement 0 00O O0O0O0O0O0O

oo DDDDDDeXprDDDDDDDDDDD(throwable)DDDDD
O0000Othrowd OO0 ASTOO OO O OpenJIT.frontend.tree 0 0 O O
O0000ASTOOOOOO0OO0OO0OO0O0OOOoooOoooooog

00000 expr (000000000000 O0O Expression000000)
OO0000 StatementO0 O O0OO0O
0000 ThrowStatement 0 0 00000000000 DOO0OO

gooogd ooo
e public Statement tryStatement(Statement body, Statement args|])

0000 tryODOOOOOASTOOOODODO Statement0 000000000

bod bbb ubtbtbbargsUDUOLDUOLDODOcatchDODOOQOg
ObodyOODOOOOtryOOODO ASTOO O OO OpenJIT.frontend.tree
000000000 ASTOODODOODODODODDOOOOOODODOOOOOO

00000 body (try0 000000 Statement 0 00000 ), args (D000
O000Ocatch0000 Statement 0000 0000)

00000 StatementO0 O O0O00O0
0000 TryStatement 0 000 0000000000000

ooodoo ooo
e public Statement varDeclarationStatement(Expression expr)

gbood gogoboooobdoooboobbuobuobobuobobuobobo
ASTOOODOODOO Statement 0 000000000
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O000 DO0O000O00D00D00D0D00000D00000O000OO0DOO0O AST
00000 OpendIT.frontend.tree 00 0000000 ASTOOODDOO
uobooboooboobooon

O0000 expr (00000 DO0OO00O0O Expression000000O0)
00000 StatementOD OQOQOOO
0000 VarDeclarationStatement 0 D 00 D000 Q0Q0Q0QoOoOoOooOonO

ooodoo ooo
e public Statement whileStatement(Expression cond, Statement body)

0000 whileOOODOODO ASTOOOOOO Statement 00000000
gud

0000 000 cond0 OO0 body 00 Owhile DO OO ASTOOODODO
OpenJIT frontend.tree 00 00 00000 ASTOOOOOOOODOOO
gbooobooooo

00000 cond (0O DOOO Expression ] 0 0000O), body (whileO O OO
000 Statement 0000 0 0)

00000 StatementO0 O O0O00O0
0000 WhileStatement 0 000000000000 OOOO

goobod ood
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4.3.21 OpenJIT.frontend.discompiler.DominatorTree [0 0 [
public class DominatorTree
(1) 0O

goobooboboboobobotboboooboobbo0obuouobbobbooboo
gogobddoobdoboooboooboobobobobobobboobobboo
gobooboooooboooooon

(2) 0DOODOO(00)

boolean traceEdge 0 0D 0D O00O0O0OOODDDODODOODO

DTNoderoot 00 D0O0OOODOOODODDODODODODOOOOOOODDDDODOO
goooobogd

Hashtable immediateDominators 0 0 0 00000000000 0O0OOOOOO
o000 ooooodgg o o boooogooooboououog
ogoggogooogooogo

Hashtable treeNodes 0 0 000000000 O0OOOODOQOOOOOOOODOO

gogbodgobbooboobouobboouoboa

(3) DO0OOOOO
e public DominatorTree(DTNode root)

gobd bogbobooboobooobobooboboobod

good ooboboouoobooboobouoboooboooboboooonn
ubobdboboboobooboboooooboobuobboboonbo
gbooobobooobod

00000 root (0000000000000 O0D0O00O0O0O0O0DOO0OO0
ooooo)

goobodg bood
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o0 oo uoooboooboooo
0000000 0DO00o0ooOooOooOo0oOooO0ooooooooDooo
O0000D00000O immediateDominators 0 0 0 0 00 0O OO root O
immediateDominator O root 0 0 0 0 00 makeTree 0 000000000
Ooo0DoD0oOooooogod

goobog bood

(4) 0OOO
e public DTNode immediateDominatorOf(DTNode node)

gobod oogboobooboooboooo

good oboooobobooodooobuooobboooobobooooboo
goooobooobood

00000 node (00000 DDO0O0O0OOOOOOODOD)
00000 DTNodeOOODOOO

O000 nodeD0D00OO0OO00O0OO0OOOQD immediateDominatorsd 000 0O
uooooan

goood odo
e private void makeTree()

gobod ooboboobooooooon

oo gbogobbdouobdoobouoooboboooboobouoboo
goood gooo

goood gooo

good oogooboooboboobobooboooboboobboobooboonn
uboboobobobbooobobobobobouooboooooa
gbobobobboooboobuobUoooobuoobooooboboboo
ugooo

goobodg bood
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e public void print(IndentedPrintStream out)

ool boooooboobobooobooboobooog

ool boooooboobobooobooboobooog

00000 out (000000 OO IndentedPrintStream 00 00 0 O)
gooboo booo

D000 treeNodesOOOOOOOO DTNodeOODOOOOODODODOO printO
goooooood

goood bood
e public void printImmediateDominators(IndentedPrintStream out)

gobdg booobooabobobbdoboboobooboboobo
gobdg booobooabobobbdoboboobooboboobo
00000 out (000000 OO IndentedPrintStream 0 0 00 O 0O)
gooog bod

0000 immediateDominators 0 0 00000000000 OO0OOCOOO
uogooobooood

goobodg bood
e public int distanceFromRoot(CFGNode node)

gobod oogboooboobuobobboboobobuobobooboobon
gobod oogboooboobuobobboboobobuobobooboobon
00000 node (00000 DD0O0O0OOODOOOOOD)

O000O0O intO

gobod obodoodoboobodobooobooboobuobobooo

gobood ooo
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4.3.22 OpenJIT.frontend.discompiler.ExpressionAnalyzer [
0 O

public class ExpressionAnalyzer extends BasicBlockAnalyzer

(1) 0O

goboogbooboboboooboboouobooboobobobobobobobooooa

OO000O0OOO0O00bDbOO0OO00oo0oobOooOO0OooobDoOoobooOOoOgOoDoO Java
googbooboobbooobobobboboob0oboobbooobobooo
gobdobooooodobooboooobobobouooboobboobobooboo
HEN

(2) 0DOOOO(00)

e boolean traceCond D OO0 O OOOOOOOOOOOOO

(3 0OOOOO0O

e public ExpressionAnalyzer(MethodInformation method, BytecodeParser byte-
codelnfo, ASTFactory astFactory)

gofod bogobodobooobdoobooboboboobobuoobbooo
RN

gboog gbobbobbboboddooooouoobbbbbbbobbobouooo
ud

00000 method (DO0ODO0OO0OO0O0O0O0O0O0OOOODDOOOOOOODOOO
000000000), bytecodelnfo (00D 00000000 OOO), ast-
Factory (0000000 DO0OO0O0O0OOODOOOOASTODOOOOOODOO
oooooooon)

goood gooo

0000 method O bytecodelnfo 0O O O astFactory 0 0 0 0O 0O O super 0 00
00000000 0ODD0OOccreateCFGOOODOODOOOOODODOOOOO

462



(4)

gobboobboobbooooboooboobouoboooboboonoo
ubooobooboobobood

goobodg bood

ugoon

e void recoverExpressions(DTNode head)

o0 bobooodoobobooboobouobooobooooboon
o0 bobooodoobobooboobouobooobooooboon
00000 head(0OOODODOODODOOOOODOD)
gooboo booo

0000 ConditionalExpression 0 000 0000000000000 O0OODO
oo oooooooo

goood ooo

e void deoptimizeConditionalExpression(DTNode node)

gofod bogobooobooobooboboobobboobuoboobboooobo
gofod bogobooobooobooboboobobboobuoboobboooobo

00000 node (00D0O00D0O0O0O0OOOODOO0ODOOOOOOODOOO
0Doooon)

gooboo booo
o0 bodoooboobodoboboboobobobobooa

goobodg bood

e boolean recoverConditionalExpressions(DTNode head)

O000 D0DD0DD0DOO0OO0OO0O00000000 ConditionalExpression 00 O O
gogoo

O000 D0DD0D0OD0OO0OO0OO000000000 ConditionalExpression 00 00 O
O0O0ooDoogood

463



00000 head (00O000000OD00DO0O0O0OOOOOODOOOOODOOO
0ooooooooo)

OOO0O0O booleanO

O000 DD0D0OO0O0O0O0ooooooo ConditionalExpression 0 00000
O000000oDoOo0DooooooDoooooooooooog Con-
ditionalExpression 0 0 0 0000000 O0O0OD0OODOOCOOOOO Condi-
tionalExpression 0 0 000000 true0 000000000 false O O
0o

O0000 0000000000000 00U0Ooooogd DiscompilerError
Ooooood

e boolean recoverBranchConditions(DTNode head)

oo goobdooobouobobboobuoobouoboa

ool bogboboboboobobooboobobobobooobooooboonn
ubooboobooboooboonoo

googdg head(DDDDDDDDDDDDDDDDDD)
00000 boolean O

gbod gbogbboobboobouooboobbboooobobooobo
uboboogbodbdodobooooooboboboobooboobooboo
ugoboobobobooboodooboobobooboooobooboonboo
0000000000000 ¢true0 000000000 falsedO00O0O

goood odo
e static Expression snatchBranchCondition(DTNode node)

gbod gbogboobuoobouobobn

oo googooboobbotboobuobuouobooooobobobobo
ubooboboooooboboonon

00000 node (000D DDD0O0O0OOODOOOOOD)

O0O0O0O0O Expression0 00000
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O000 nodecontentsd pop0 000000000 DODOODODODOOOODO
gooboooobo0oobooooboboooobbooobbboobbooo
oon

godobd booboobooboobbobboooboboboboooo
000000000000 DO DiscompilerError0 00000

e void append(DTNode predicessor, DTNode successor)

gbod oboboobobboboobbuoobouobouoboda

gofod bogboooobuoboboobooboobooboobobboobo
gogbobooboobooboootbououobouooboobobonoo
gooo

00000 predicessor (0000000000000 O00O0OOOAO), successor
(0000000000 0000oooOoD)

goobodg bood

0000 DO000000000000000000000000DO000 (Sym-
bolicStack 0 00D D0 )0000OO0

ooooo ooo
e void supplyStack(SymbolicStack stack, SymbolicValue value)

0000 000000000000000000

0000 000000000000000000

00000 stack (0000000000),value(D0OO0O)
00000 000

ool bogooboooboobbooboobboboboobboooonn
uboooboboboobdoooboboooobbuobobobobon

gooogd ooo
e public void printStack(SymbolicStack stack)

gl bogouobodoooboboobooobooboboobooboooobon
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ggdon DDDDDDDDDDDDDDDDDDDDDDDDDDDDSym—
bolicStack OO O OO OQOQQ

00000 stack (000 SymbolicStack D 0O OO0 O)
goobodg bood
O000 stackDDODODOOOOOOOOOOOO

goood ooo
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4.3.23 OpenJIT.frontend.discompiler.FlowEdge [0 O [

public class FlowEdge

(1) 0O

gooobogboooboobbuouobooboboobobooobobboon
gogodoooobooooboooobooog

(2) 00000 ((OO)
e DTNode from U DO OOQ0OQOQUQ

e DITNodeto OO ODOOODODOOOO

(3) DO0OOOOO
e public FlowEdge(DTNode from, DTNode to)

0000 000000000000000000

0000 000000000000000000
00000 from (000O0000),to(000000)
00000 000

0000 thisfrom O from 00 thistod to00 000000

goood ooo

(4) DOOD
e public String toString()

good oboboobobooooooo
good oboboobobooooooo

goobodg bood
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goood gooo

gl oogobobooobooboboobboobobooboooboonn
uboooobooobon

goobodg bood
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4.3.24 OpenJIT.frontend.discompiler.LoopHead O [0 O

public class LoopHead extends CFAFlag

(1)

g

gooobobobodbooobobobboobuoobbbobooobobooboo
gooobooobboobbobobouoboobooobuobooboobooboo
gogooooboonon

(2)

(3)

0D00ooOo(00)

intcount 0000000000000 0O0O0OODODO0OOODOO

intdistance 0000000 DO0O0O0O0O0O0OODDODOOODODDODOOODODODODODO
gooooad

DTNode last 0O DO DOODOODOODOOOO0OO0OOOODODODDODODOO

ogoooooa
public LoopHead(DTNode firstFinder, int distance)

oo gobobbobuogbboubouboo
oo gobobbobuogbboubouboo

00000 fisstFinder (0000000000000 O00O00O0OO), distance (O
gobobodoooouoougbobooboobobobbooobboobboo
0oo)

goood gooo

0000 OO0 LOOP.HEAD NODEOOOOOO superJ OO OOOOGQOO
this.last O firstFinder O O this.distance O distance 0 O countd 100 0O O
godooooooo

goobodg bood
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(4) 0OOO
e public void update(DTNode newComer, int distance)

gobod obooboooboobobobooooo
gobod obooboooboobobobooooo

00000 newComer (00000D00000000000O000A0), distance
(000000000000000000000000000000000
0o)

goobodg bood

OO0O00 count 1000000 0O0OODOOOOODOOOOOODODOOODOO
gobboooboobouogbuogboobuoobuouobbbooboo
0000000000 DO0O000DDODO0OD0OD0ODDOD lastDODODODOO

goobodg bood
e public boolean isBreakTarget()

0000 ODOD0Obreak00000000O0DOOODOOOODOOODOOO
0000 ODOD0Obreak00000000O0DOOODOOOODOOODOOO
goood ooo

OO0000O boolean O

ooono trued OO

gooodg bood
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4.3.25 OpenJIT.frontend.discompiler.Metaclass 000 00

gobooguopoboooobooboouoboobboobuobooobbobbooboo
goboobdooooooboboooobon

public abstract class Metaclass

(1) 0OoDoOO(o0)

god

(2) 0DOOOOO0O

oo

(3) DOOO
e public void matalnvoke()

oo oboboobogobouobod

oo obogbboobuoobouoobouooboboo
goood gooo

goood gooo

oo googbbobobobooooboobobobooboobobobo
ubooogooaood

goood
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4.3.26 OpenJIT.frontend.discompiler.MethodInformation O
goodoood

public interface MethodInformation

(1) 0O

gooobbooouoboboooboobobuoobobboobbouoboboboo
goboobdobobooboooooobobooboobooa

(2) 0DOOOO(00)

god

(3) 0OOOOO0DO

oo

(4) 0OOO
e public int nlocals()

ool bodoodoboboboboboboobooog
oo obbouobobboobuoobuoobouon
goood gooo
OO0000 intO

good gbogbbobobobboooubooobobooboobobooobo
ubobobobooooboobooboobooooboonoo

goobodg ood
e public boolean isStatic()

oo obbobobobboobobboobooboon
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o0 bbb oogoooo
OgoQgdoQo oo
OO0O0O0O boolean O

ool ogbobooboooobobobobobobooboboobooooboonn
bbb buooboobobooobuoooo

goood ooo
e public String thisClassName()

o0 bodooobooboobobooa
o0 bodooobooboobobooa
goobodg bood

O0000 String0000DOO

good gbgbboobobboooubooobobooboobobooobo
goobobbogbouooobuoobouobobbooboon

goobodg bood
e public String className(int index)

oo gbobobodobbodgbooboubobboobuooboon
O000 DOD0O0DO0D0000D0ImdexOODODOOODOODOODOOODODO
00000 index (00000000000 index)

O0000 String0 00000

good oogboboobooobobobobobobooboboobooboonn
ubobobdobooooboobooboobooooboonoo

goobog bod
e public int fieldWidth(int index)

gobod bbobooooobooobobuoboboboboooboobaon
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ool goobouobobbobuoboobuoobooobobboo
O000D0 index (OO0O0D00O0O0O0D0DO000ODODODOD index)
O000O0O intO

gobod oogboboboooboboboboboboobobooboonoonn
ubobobobooooboobooboobooooboonoo

goooo ooo
e public NameAndType nameAndType(int index)

gobod bbobooboooobooobobooooon

o000 goooooboboobobooogogboooooooooao
NameAndType OO OO OO OOODO

00000 index (0000000000000 00OOODD index)
00000 NameAndTypeO ODOODOO

good gobogbboobobtbooouboooboooboobobooobo
ubobobobooooobooboobooboobooboonboo

gooogd odo
e public int kindOfConstant (int index)

gobd bobdooboooooobobooboboobobooa
0000 bobotboboobooobuoboobobuoobuobooo
00000 index (0000000000000 0O00O0OD index)
O000O0O intO

good gbogbbobobobboooubooobobooboobobooobo
ubobobobooooboobooboobooooboonoo

ooobod ood
e public int constantInt(int index)

O0O0OD0O DDODDODODODOOODOO0OD0Oimt0ooogoooog
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O000 OD0000o0ooDo0ooD0mt0ogooooon
00000 index (int00000000000000000D0 index)
O000O0O intO

ool ogboboobooooboboboboboboobobooboooonoonn
gbobobobooooboobuooboobobooobuoooo

goobg bod
e public float constantFloat(int index)

O000 DO0OO0O0OD0O0OO00OD0fleat00OOODOODO

ODO000 DOOO0O0OD0O0O0O0OD0fleat00OOODOODO

00000 index (loat 00 0000000000000 0OOO index)
00000 float O

good gbogbboobobboooubooobobooboobobooobo
goobobtboobouooobuoobouobobbooboon

goobodg bood
e public String constantString(int index)

O000 DO0O0OD000O00000 String0 0000000

O000 DO0OD000O00000 String0 0000000

00000 index (String0 000000000000 0000ODO index)
O0000 String0 00000

good oogboboobooobobobobobobooboboobooboonn
ubobobdobooooboobooboobooooboonoo

goobog bod
e public double constantDouble(int index)

O000 D000O0D00D000OO0doubledODOOOOO0O
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O000 DDODDDDDODDOOO0OOO doubleDDDDODDODOO
00000 index (double 00 DD 0000000 OOODDDD index)
00000 doubleO

ool oogbobobooobobobboboboboobobooboooboonn
gbobobobooooboobuooboobobooobuoooo

goobog bod
e public long constantLong(int index)

OO000 ODO0O0O0O0D0O0000O0leng0DODOO0OOCOO

OO000 ODO00O0O0D0O0000C0leng0DODOO0OOCOO

00000 index (longD0 0 0000000000000 0O0ODO index)
ODO0O000 longO

gobod gbobboobobboooubooobobooboobobooobo
goobobbooboudgobuoobouobobboobooon

goobodg ood
e public ExceptionHandler|| exceptionHandler ()

o0 ooobooodooooogad

g0 oo ooooooobood
gooogd ooo

00000 ExceptionHandler OO0 OO0 0OO0O0OO0O

ool oogbobobooooboboboboboboobobooboooboonn
uboboboboooobooobooboobooooboonboo

gooodg ooo
e public int bytecodeLength()

gobd bobodoboobooobooooo
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oo obouoobooobooboo
goobodg bood
O000O0O intO

ool ogboboobooooboboboboboboobobooboooonoonn
gbobobobooooboobuooboobobooobuoooo

ooooo ooo
e public int byteAt(int pc)

O000 DO0OO00OO00O0000D0OO0ObytedDOOODOO
0000 DO0O0O0OO00O0000D0OdOO0ObytedDOOODOO
00000 pe(0000D0DODODODODOO)

O0000 intO

good gbogbbobobobboooubooobobooboobobooobo
goobobtbooboudoobuoobouobobbooboon

goobodg ood
e public int unsignedByteAt(int pc)

O000 DODDDODOOO0OO0OODODODODDODOODODODOODbLYyteDDODDDDOODO
O000 DODDDODOOO0OO0ODODODODODDODODODODODODODbLYyteDDODDODODOODO
00000 pe(000O0O0OODODODOO)

O0000 intO

gobod oogboboboooboboboboboboobobooboonoonn
ubobobobooooboobooboobooooboonoo

gobood ooo
e public int shortAt(int pc)

O000 D000000D0O000000OdOshortDDO0OQODODO
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O000 DODDDODOO0O0O0O0OO0OO0OO0ODDDDOshortODOOOOOD
00000 pe(000O0D0DODODODODOO)
O000O0O intO

ool ogboboobooooboboboboboboobobooboooonoonn
gbobobobooooboobuooboobobooobuoooo

goood ooo
e public int unsignedShortAt(int pc)

O000 DO0O000000000DO00O0oO0oDoO0dOoshortDDO0OODOO
O000 DO0O00O000000D00O0oO0oOoO0dOoshortD0DO0OODOO
00000 pe(0000D0DODODODODOO)

O0000 intO

good gbogbbobobobboooubooobobooboobobooobo
goobobtbooboudoobuoobouobobbooboon

goobodg ood
e public int intAt(int pc)

O000 OD00000o0o0oo0o0obo0ommt0ODO0o0oonoo
O000 ODO00000o0boo0o0o0bo0ommt0DOO00oonoo
00000 pe(000O0O0OODODODOO)

O0000 intO

gobod oogboboboooboboboboboboobobooboonoonn
ubobobobooooboobooboobooooboonoo

gobood ooo
e public byte[| annotation()

gobd boboboooobooboooo
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oo gbogbobobuogbouoboboboobbboobuoobonon
goobodg bood
O00000 byteOO

ool oogbobobooooboboboboboboobobooboooboonn
gboboobobooooboobooboobobooobuoooo

gobood ooo
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4.3.27 OpenJIT.frontend.discompiler. NameAndType 00O O

public class NameAndType implements Constants

(1) 0O

goboobogbooboobbbuouoooboboboobuobooobobooo
gobobdoooboboooboboobobuoobuoboobobon

(2) 0OOOO(OD)
o byte[] typeVoid voild 000000000000 00
e byte[] typeBoolean boolean 00000000000 DOOO
e byte[] typeByte byte 10 000000000000
e byte[] typeChar char 0000000000 DODODOO
e byte[| typeShort short 0 0000000000000
e byte[] typelnt int 0 0000000000000
e byte[] typeLong long 0 0000000000000
e byte[] typeFloat float 0 0 D 00000000000
e byte[] typeDouble double 0000000000 ODOOO
e byte PERIOD INBYTE OO0 O0OOOOOOOOOOODODOOOO

e byte SLASHINBYTEOODOOOOOOOODODODODODODODODODOODOODOOOO
gooo

e Stringclazz 0000 00O0ODO0OOOOOOOOODOOOOO
e Stringname 00000000000 OOOOOOODOODO

e byte[| signature 0 0D 000000000000
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boolean iskield 00000000 0OOOODOODDODODODDDOO

byte[| type 00000000000 D00O0O0O0O0OD0O0ODODOOOOOOOO
god

String typeString 000 0000000000000 0ODOODOOOODOOO
gooooon

byte[][] args 00 000 00000000000000

String[] argStrings 0 0 0 000 00000000OOOOOO

int numberOfArgs 0000000000

String string 0 0000 JavaDODOOOOOOODODODOOOOO

(3) 0000000
e public NameAndType(String clazz, String name, byte[] signature)

ool oogboooobooboobood
ool oogboooobooboobood

00000 clazz (00000000000 DDODOOOOOO0O), name (00O
O0000000o0o0000),signature (000 O)

goobodg bood

0000 this.name O name OO this.signature O signature 00 O this.clazz O
clazzO0 OO O ODOOOOO0OOOO signature0 000000

goood ooo

(4) 0OOO
e public int numberOfArgValues()

gobd bogobooooooboooo

gobd bogobooooooboooo
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gooogd ooo
OO0000 intd
0000 argslengthOOOO

oobobod ood
e public int numberOfArgs()

goono ooooooon

goono dooobtooooooooooooo
gooood gooo

OO0000 intd

0000 numberOfArgs 00 00O

oobobod ood
e public String name()

ool goobouobobboobooboooo

ool goobouoboboboobooboobobbobobbboo
goobodg bood

O0000 Stringd00O0DOO

U000 named O OO

goood ood
e public byte[] type()

oo goooobobobobobobobobbbbbobobboboobdodduuooo
o

good obobooboobooobobooobbooobobobooboonn
oboobooboboo

goood gooo
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00000 byteODO
0000 typeODDOODO

Oo0o0oo goo
e public String typeString()

oot goobobdobobouoouoobobobobouoboobooboo
oot goobobdobobouoouoobobobobouoboobooboo
goood gooo

O0000 Stringd00O0DOO

ool dooobboodbobbooobobbooobooooonon typel
ubogobooooooobooad

goood odo
e public byte[][] args()

OoOO0O0 ODoOODODODODODODODO

OooO0O ODobOobOboObOboobobooOooobooooogon
OoO0O00 oood

OO0000 bytedOOOO

gobgd argsOO0OU

gooogd ooo
e public byte[| arg(int index)

0000 0000000000000

0000 0000000000000000000000
00000 index (0000000 index)

00000 bytedO

0000 args[index] 0000
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goodogd ooo
e public String argString(int index)

0000 O0000000000000000
0000 0O0000D000000000000
00000 index (0000000 index)
00000 StringD00000

0000 D00000000000000000000000000 args[index]
uboooooboobood

goobodg bood
e public String className()

gobod oboooboboobobdobobooboboobod

good obobobooboooobooboboboobooobbobooobon
o

goobodg bood
O0000 String0000DOO
0000 clazzO O OO

goood ood
e private String canonClassName(String name)

O000 DDODDODDODODOOO0Jazva0OOOOOODOODODODODDO

O0O0OD0 DOOO0DODOOOOO00oobDbooOoOognDJavadooonooO
goooooboobood

00000 name (0000000000000 000OOOO0O0O)
00000 Stringd 00000

gbood goobobbbbbbobbboobbodoououououuuduugoo
O¢’0Javal 00000000 OOCDOOOC.’0000000
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goodogd ooo
e public String toString()

oo goobobdgbdoboobuobobuobobooobobuobobo
gogoo

oo goobobgbodoboobuobobuoboobooobobobobo
ugooo

goobodg bood
O0000 Stringd00O0DOO

ool oot ouoooo
ggobooboooboubonboboboubobouobooboo
ugbooooood

goobodg bood
e public static String toString(byte[] type)

0000 00000000000000000
0000 00000000000000000

00000 type(DOO)

00000 StringD0O0000D0

0000 000000000000000000000000

goobod ood
e private void parseSignature()

gobod oDogbdooogooboan
o0 bogbdoooobobobobooboboobobooo
goobodg bood

goobodg bood
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googd gbbbobbbdododooooooooobbobooboobobbobouooo
uooboobdwypebdnoonoaon

goobod ood
e private static byte[| extractAType(byte[] src, int offset)

0000 00000000000000000000000000
0000 00000000000000000000000000
00000 se (0000),offset (00000000000)
00000 byteO O

O000 offtset 00000000 OODODODDODOODDOOOOODODODOODO
gboooooboogooo

goood ooo

486



4.3.28 OpenJIT.frontend.discompiler.RuntimeMethodInformation
HRERN

public class RuntimeMethodInformation implements MethodInformation, Constants
(1) OO

gobogobooboooobbooboobbobboooobooobuoobooboo
goooboboobobotbobooboobuobuobuoboboobobo

(2) 0DOOOO(00)

Compile method 0000000 O0OO0O0OODOOODOOOOOOOODOODOO
goooboobobooboon

IntKeyHashtable classNames 0 0 0 0000000000 OO0OO0OO0OOODOODO
goooooon

IntKeyHashtable nameAndTypes 0 0000000000000 O0DOOODOOO
gooobooobooobooooooonon

String thisClassName 0 0 000000000000 O0O0OODOOO

(3 0OOOOO0O

e public RuntimeMethodInformation(Compile method)

oo gooobobobobooobobobobuobbooboboobobo
ud

oo googoobobdooobuobuoobuobobooobobobobo
gobooboogoobuooboon

00000 method(DOOOO0O0O0OO0D0DD000000OOOOOOOO)
goobodg bood

0000 thissmethodd methodO OO OO OO classNamesO 0 O O 0O O name-
AndTypes 00O O D000 O0O0ODOOOOODOOOOODOOOOOOO
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(4)

goood ooo

ugoon

e public int nlocals()

ool bodoodoboboboboboboobooog

oo obbouobobboobuoobuoobouon
goood gooo

O000O0O intO

O000 methodO nlocals 0 000000000 0O0OOOOODOO

goobodg ood

e public boolean isStatic()

0000 ooooobobooooobooooboooooon
o000 0oooooboouooobooboooooogad
gooood gooo

O000O0O boolean O

0000 methodO access0 000000000000 ACCSTATICODOODO
oooooooooooobog

goobodg bood

e public String thisClassName()

o0 bodooobooboobobooa
oo gboboobboobuoobouoobobn
goobodg bood

O0000 String0000DOO

0000 thisClassName O nullO 0000000000 nullO 0O OO method
DCI&ZZDDDDDDgetNameDDDDDDDDDDDDDDDDD[I[I
0000 thisClassName OO OQOQOQOGQOQooooonQ

488



goodogd ooo
e public String className(int index)

oo gbobobodobbodgbooboubobboobuooboon
O000 DOD0O0DO0D0000D0ImdexOODODOOODOODOODOOODODO
O0000 index (00000000000 index)

O0000 String0 00000

D000 indexOOOOODOOOOODOOOO classNamesOOOOOO0O0O0O
000000000000 00000000D0000O0 methodO Con-
stantPoolClass 0 00 000 000000000000 0ODODODO class-
NamesOOOOOOOOOOOODO

goobod bood
e public int fieldWidth(int index)

ool goobouobobbobuoboobuoobooobobboo
ool goobouobobbobuoboobuoobooobobboo
O000D0 index (OO0OD0D00O00O0D0DO0O00OODODOD index)
O0000 intO

0000 indexOOOODOO nameAndType0 0000000000 OO00DOODO
ubobooobooooooouoboobuooobooobobobbonboo
gboboboobooobobuooobobooooo

ooodoo ooo
e public NameAndType nameAndType(int index)

gobod bbobooboooobooobobooooon

g0 oo oboouooouooobo
NameAndType OO OO OO OOODO

O000D0 index (OO0OD0D00O000D0DO000OODODOD index)
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00000 NameAndTypeO ODOODOO

O000 indexOOOOOOOOOOOOOO nameAndTypesO0 OO0 000
goooboooobooooooboobooooobouooooooon
oo booooooooo
methodOODOOOOODO0DOODOOOODOODOOODOOOODOOOO
O0000000 NameAndTypeOO OO OOOOOOOOOOOOOO
0000 NameAndType 0 O OO 0O 00O nameAndTypesD OO0 0000
goooon

goobodg ood
e public int kindOfConstant (int index)

good obooobobuoboobuoobuoobouobouoboboo
good obooobobuoboobuoobuoobouobouoboboo
O000D0 index (DO0O00000O0D0D0D0D00OO0ODOD index)
O000O0O intO

0000 methodO ConstantPoolType 0000000000 OOOOOOODO

oobood ood
e public int constantInt(int index)

O000 OD0000o0ooDo0ooD0mt0ogooooon

O000 OD0O000ooo0o0DoD0mmtoogooooon

00000 index (int00000000000000000D0 index)
O000O0O intO

0000 methodd ConstantPoolValueDO OO OO OOOOO0OODOOOOODO

oobobod ood
e public float constantFloat(int index)

O000 DO00OO0D0D00000OD0fleat0D0O0OODOODO
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O000 DO00OO0D0D00000OD0fleat0D0O0OODOODO
00000 index (loat 00 0000000000000 0OOO index)
O0000 floatO

0000 methodOd ConstantPoolFloatValue OO OO OOOOOOOODOOO
god

goobog bod
e public String constantString(int index)

O000 DOOO0O0OO0O00000 String0 0000000

O000 DOOO0O0OO0O00000 String0 0000000

00000 index (String0 000000000000 0000D0 index)
O0000 String0 00000

0000 methodO ConstantPoolStringValue D 000000000000 O0O
oo

goobod bood
e public double constantDouble(int index)

0000 DO00OO0000O000O0doubled0OOOOOO

0000 DO00OO000O0000O0doubledOOOOOOO
DDDDDindex(doubleDDDDDDDDDDDDDDDDDDindex)
OO0O000 doubled

0000 method O ConstantPoolDoubleValueO OO OO QO QOQOQOOOOOO
gdodog

goobog bod
e public long constantLong(int index)

O000 DO0OO0O00000ODOleng0DO0OO0DOOOO
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0000 00000000000 longD 0000000
00000 index (longD 000000000000 00000 index)
00000 longO

0000 index O OO OO method O ConstantPoolValue 0 OO O OO OO
O00000032bit000 index + 1000000 method d Constant-
PoolValueODOODODOODDOOODOO 32bit000 long0OO00OO0O
goooon

ooobod ood
e public ExceptionHandler[] exceptionHandler()

o0 ooobooodooooogad

o000 oboboooboooobooobboobooon
gooood gooo

00000 ExceptionHandler OO OO OOOOO0O
0000 method O exceptionHandler 00O OO OOOO

ooobod ood
e public int bytecodeLength()

gobd bobodoboobooobooooo

gobd bobodoboobooobooooo

goobodg bood

O000O0O intO

O000 methodDOOOOOOOOOOO bytecodeDOOODODOOOODOODO

ooodoo ooo
e public int byteAt(int pc)

O000 DO0OO00O00O0000D0OO0ObytedDOOODOO
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O00D0 DDODDDODOOOODODDODODOODODbLyteDDDODDOOD
00000 pe(0000D0DODODODODOO)
O000O0O intO

0000 pcO0OO0O0ODO method O pe2signedchar 0 00 000000000
goooon

ooodoo ooo
e public int unsignedByteAt(int pc)

0000 DO00000O0D0O000D0D000oo0odOobytedooOooooQ
0000 DO0O0000O00O00O00O000ooo0odOobytedo0OOooooQ
00000 pe(0000D0DODODODODOO)

O0000 intO

O000 pcOD00OOOO methodD pc2uchar0 000000000 O0O0OO
googd

gooodg bood
e public int shortAt(int pc)

O000 DODDDODOO0O0O0O0OO0OO0OO0ODDDDOshortODOOOOOD
O000 DDODDDODOO0O0O0O0OO0ODOO0ODDDDOshortDOOOOOD
00000 pe(000O0O0OODODODOO)

O0000 intO

0000 pcO0000O0OO method O pe2signedshort 000000000000
uboooon

gooogd ooo
e public int unsignedShortAt(int pc)

O000 DO0O000000000DO00O0oO0oDoO0dOoshortDDO0OODOO
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O000 DODDDODO0OU0O0O00O0O0ODOODODDDoDDOshortDOOOOOD
00000 pe(0000D0DODODODODOO)
O000O0O intO

O000 pcOO0DO0OO methodO pc2ushort 0 000000000 OOODO
goon

goobood ooo
e public int intAt(int pc)

OO0O0O0O bDoODOOOoOoOoOoO0oObOOoboOooboimtoooboOboboo
O0O0O0O ODDODOOOoOoOoOoO0oObOOoboooboitoobboOboO
00000 pe(0000D0DODODODODOO)

O0000 intO

O000 pcO0O00O0ODODQO method O pe2signedlong 0 000 O0O0O0C0C0OOCDO
goooon

goobodg bood
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4.3.29 OpenJIT.frontend.discompiler.Switch O 0O O

public class Switch extends CFAFlag implements CFAConstants
(1) OO

0000000000000 0000000D00DO0O0switchOODODODOOOODO
gobdobooboobobooobouoboobboooboobboobobuooboo
HEN

(2) 0OOODO(00)
e boolean traceCase 0 00 000000 OODODOOOODO

e Expression expression switchO O OO 000000 0ODOO Expression 00 00O
00

e DTNode body switchO OO OO O0O000O0O0O0O0DODODODODOOO

(3) 0000000
e public Switch(DTNode node, SymbolicValue switchHead)

O00D0 switchOOOOOOOOOOODODDODDODDDDODOO
O000 switchOOOODOOOOOOODODDODDODDDDODOO

00000 node (switchOO OO DOOOOODO), switchHead (switch O O O
000 O SymbolicValueDO OO0 0 O)

goobodg bood

O000 D00000O0OO0switchOOOD case00O00O00OOOOOOODO
bbb ooobuoooboobuoobuouobobooboon
bbb oboobouobuooubooboobouon

goobodg bood
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(4) DOOO

oo
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4.3.30 OpenJIT.frontend.discompiler.SymbolicConstants (] [
goooodd

public interface SymbolicConstants

(1) 0O

000000000000 SymbolicValueOOOOODO0ODO0OO0ODOODOODOOO

(2) 0DOOOO(00)

e int symbolic_unknown O O O SymbolicValueODO O OO 00000000000
agd

e int symbolic_void void 0 O SymbolicValue 0 O 000000000000 O0O0O
e int symbolic_byte byte 0 O SymbolicValue OO OO 00000 OOOOOO0O0O

e int symbolic_boolean boolean 0 O SymbolicValue 0O 0O OO0 000000000
gooo

e int symbolic_char char0 O SymbolicValueD OO OO ODO0O00OO0O0OOOOOOO

e int symbolic_short short 0 0 SymbolicValue 0 0 OO0 00000000 OO0O
agd

e int symbolic_int int 0 O SymbolicValue OO OO 000D OO0 O0O0OoOoOOOO
e int symbolic_long long 0 O SymbolicValueDO O OO0 O0O0000O00O0O0OO
e int symbolic_float float 0 O SymbolicValueO OO0 0000000000000

e int symbolic_double double 0 O SymbolicValue 0O O OO0 0000000 0O0O
goo

e int symbolic object 00 0000 O00O0OOO SymbolicValueODO OO OO OO
goooboooo
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int symbolic new array O 00000 O000000O00O0O0O SymbolicValue O O
Oo0D0000OO0OoOoooogog

int symbolic new multianewarray 0 0 0 0 000000000 OO Symbolic-
ValveOOOOOOOOOOOOOODODO

int symbolicnew object O OO O0O0O0OOOOOOOODOOODOOOODODODO
SymbolicValue 0 0 000000000 OODOOOO

int symbolic.goto 0 000000000 SymbolicValueOOODOOODOOOO
gooooon

int symbolic_conditional branch 0 00 0 0 0O 0 0O O SymbolicValue O 0 00O O
DO0O00oO0ooogooooon

int symbolic_switch switch O 0 0 0 O SymbolicValueO O OO OO0OO0OOOOO
goooon

int symbolic_compare op 0 00 O 0O O O SymbolicValueO O OO OO O OO0
gooooon

int symbolic_dummy long O double O O SymbolicValueD O OO OO OO0 OO0
0000000020000 00000000000

int symbolic_jsr 0 0 0000000000 SymbolicValueOO OO OOOOO
Oo0oooooo

int symbolicret 00 0000000000000 SymbolicValueO O OGO O OO
ODO0O0o000oOoooo

int symbolic_monitorenter monitorenter 0 0 O O O SymbolicValueO O 0O 0O 0O
gooooooooga

int symbolic_monitorexit monitorexit 0 0 0 0 O SymbolicValueO 0 00 O 0O
gooooooooo

int symbolic_return return 0 0 0 00 0 0 0 O O SymbolicValueO O OO O 0O O
ODO0O0000Ooooo
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e int symbolic_throw throw 0 000000 0O OO SymbolicValueO O OO O OO
gooobooooogo

(3) 0OOOOO0DO

oo

(4) 0DOOO

oo
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4.3.31 OpenJIT.frontend.discompiler.SymbolicStack O O [

public class SymbolicStack extends Stack implements SymbolicConstants

(1)

oo

gobogoooboooobbooboobbobboobbooobuoobooboo
goooboboooboobobobobooobuoboogooo

(2)

(3)

00000 (00o)

boolean traceStack O OO0 O OO O0DO0OO0O0OOOOOOOOO
int numberOfValues 000 00000000 OOOOOOO
int typeOfLastValue 0 OO OO OO0 pushODODODODOODOOOOO

Stackstack 0000 O000D0O0ODOOO

googood
public SymbolicStack()

o0 bobdoboboooboobooa
o0 bobdobobooobobooa
goobodg bood
goobodg bood

0000 stackOODOOODOODO StackOOOODOODOODOOO typeOfLast-
Value O symbolic_.unknown O OO0 OO 0O OO

gooodg ooo

e public SymbolicStack(SymbolicValue value)

gobd boboobooboooboboobboobbooboobon

ool bobdooooboooboboobboobbooboobon
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(4)

00000 value(OODODODODOOOOOOOO)
goobodg bood

0000 stackODODOOODOODO StackOOODOOOODODOODOOO valueO
O000O0stackO pushOOOOOOOODOO

gooodg ooo

gooo

e public void push(SymbolicValue value)

O000 D00000O0 pushOOO
O000 D00000O0pushOOO
00000 value(0ODDDOODOOOO)
gooboo booo

0000 stackO pushOOODODOOOQOOD valueO symbolic_ long 0 0 O sym-
bolic.double 0O OO DOOOOODOODOODOOOOOOOOOODOO value
000000000 typeO typeOfLastValueO O OO OO

goobod ood

e public SymbolicValue pop()

0000 DOooooobogpopbdd
o000 Doooodobdpopbidd
goobod bood

00000 SymbolicValueO O OO OO

O000 typeOfLastValue d symbolic_.unknown O 0O 0O 0O O stack O pop 0 OO
goooooooooooood

goobood ooo

e public boolean empty()
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g0 ooooooboooooooood

goo0d ooobooboboooboooobod

gooood gooo

00000 boolean O

0000 stackOemptyDOOOO0O0O0O00OO0OOOOOOOOO

goobod ood
e public Enumeration elements()

0000 DO00OD0OOoOoooOogoooo

0000 DO00OD0OOoOoooOogoooo

O0000 OooOO0

OO0O00O0 EnumerationOOO0OOO

0000 stackO elements0 0000000000000 OOOO

goood ooo

e public boolean hasValue()

o000 dodooooooodooobuoooooood
o000 dodooooooodooobuoooooood
gooood ogo

OO000O0O boolean O

0000 numberOfValuesO 00000 false0 000000000 O0O trued
god

goood odo
e public int numberOfValues()

0000 numberOfValuesO O OO

0000 numberOfValues0 OO OO OOOOOOOO
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gogood god
00000 int0O
0000 numberOfValuesO O OO

oobobod ood
e public boolean isLastValueConditionalBranch()

oo gooobooboboooobobooboboboboobobobo
uboood

oo goooooooooooboobooboboboboobobobo
googd

gooood ooo
00000 boolean O
0000 typeOfLastValue O symbolic_conditional branch 0 0000000

goobog bood
e public boolean hasConditionalBranchOnly()

good ooooboooobooobuodboobbuobboooboboboono
RN

good ooooboobooobodboobbobboooboboboono
RN

OgoQgdoQo oo
00000 boolean O

0000 typeOfLastValue O symbolic_conditional branch O 0O O size 0 00O O
0ooo100o0o0o0ogn

ooooo ooo
e public void append(SymbolicStack successor)

0000 OO0 SymbolicStackD OO DOOOO0O0O
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0000 OO0 SymbolicStack 0000000000000 OOOOOO
00000 successor (00000 SymbolicStack D 0000 DO)
goobodg bood

UoO0d successor U 0O O0O0OOO0OOODLOOOOOOOOOOOOOOO
pushO OO OOOOQOOO

ooooo ooo
e public int typeOfLastValue()

0000 typeOfLastValueO O OO OO

0000 typeOfLastValueO OO OO0 00 dOOOOOOO
goooo ooo

00000 intO

0000 typeOfLastValueO O OO OO

goood ooo
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4.3.32 OpenJIT.frontend.discompiler.SymbolicValue O [0 [

public class SymbolicValue implements SymbolicConstants

(1) 0O

goodoboobobooobooboobbobboobbooobUoobooboo

000000000000 SymbolicStackOODOOOODOO0OOODOOOOODODO
0000000000000 000000 ASTOODODOOODODOOOOODOODOO
gooboboobooboooooo

(2) ODoOOOO(00)
e int type SymbolicValueD OO0 OO0 OO

e boolean completed 0 0 O O SymbolicValueD OO0 O 00000 O0OO0OOO0O
goo

e boolean duplicated VMO dup0 000000000000 OO0OODOOOO0O
goooboobooono

e Object value ASTO OO ODODODOODODOODOODDODOODOODOOODODO

e intwidth 000000 OCODOODOODOOOODOUODOODOODOOODOOO
gooo

e SymbolicValue[] inner 00 0000000000000 0O0OOOOOOODODO
gobooboooobooooboooobon

e int arrayType 0 000000 O0O0DODOO SymbolicValueO O OO OOODOO
goooooooooon

e Expression[|args 00 0000000000 SymbolicValueOO OO OOOOO
00000000000 ASTOOOOOODOOOOOOO

e VMInstruction hint 0 0 000000000 DOOVMOOODOOOOOO
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(3)

e Expression left 0 00000000 SymbolicValue 0 0 0000000000

000000000 ASTOODOOOOOOOODOO

e Expression right 00 0000000 SymbolicValueOO OO OOODOOOOO

000000000 ASTOODOOOOOOOOO

e SymbolicValue dummyValue O OO O SymbolicValue O O 0O 0O 00O

gooooon
public SymbolicValue()

0000 0000 SymbolicValueDO O OO OOOOOOOO
0000 0000 SymbolicValueDO OODOOOOODOOOO
goobod bood
goobod bood

0000 widthO 000 completed O true 0 O type 0 symbolic_.dummy 0O O O
gooooooooao

goood gooo

e public SymbolicValue(Object value)

0000 ASTOODOOOOOOODODO SymbolicValueOOOOOOOOODO
HEN

O000 ASTODOOOOOOOOO SymbolicValueO O OO0 OOOOO
o

00000 value (ASTOOOOOOODOOOODOOODO)
gooood ooo
O000 completedd true 0 O this.valued valueO OO OO OO0

goood ooo

e public SymbolicValue(VMInstruction instruction, SymbolicValue[] material)
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O000 DO0000000000O00000 SymbolicValueO OO0 00O
O000 DO0OO0O0OD000O0D000O0000 SymbolicValueO 00000

00000 instruction (0000000 VMOOO), material (0000000
0000000000000 oooon)

goood gooo

0000 completed O false 0 O hint O instruction 0 O inner [0 material 0 O O
gooooooon

goobodg bood

e public SymbolicValue(Object value, Expression left, Expression right, int type,
int width)

0000 D00000ASTOOOOOOOO SymbolicValueOOOOOOO0O
ugooo

0000 D00000ASTOOOOOOOO SymbolicValueOOOOOOOO
goono

goood Value(DDDDDDASTDDD),left(DDDDDDDDDDDDD
Expression 0 000 00), right (000000000 0OOOO Expression
O00000), type (SymbolicValueO 0O), width (0000000000
0ooo)

goobodg bood

0000 this.value O value OO this.left O left OO this.right O right OO
this.type O type O O this.width O width O O completed O true 0 O O O
goooooon

O0000 O00D0ODO0000D00ODO0O000000d DiscompilerError O O
ooog

(4) DOOO

e public boolean isCompleted|()
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O000 completedd OO0

O000 completed 000000000 OO0OO
gooood ooo

00000 boolean O

OO000 completedd OO0

oobobod ood
e public boolean isProducer()

O000 DOD0OO0O0OO000O0O0 SymbolicValueOOOOOOOOODOOO

0000 DO00O0O0O0D0O000D0O0OO0000O00000 SymbolicValued OO
uboogooooood

gogoogd god
00000 boolean
O000 widthOoOoUoooooooooooo

gooogd odo
e public static SymbolicValue dummy/()

0000 0000 SymbolicValueO O OO OOQODOODO
O000 OD000 SymbolicValueDO O OO OOOOO0O
goood ooo

00000 SymbolicValueO O OO OO

O000 dummyValued O OO

goood ooo
e public String toString()

0000 SymbolicValueO OO O OOOOOOOO

0000 SymbolicValueO OO O OOOOOOOO
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gooboo booo
O0000 Stringd00O0DOO

good obooobooobuoouobuooobuoobobuooboboooboo
o

goobog bod
e public static String toString(boolean x)

0000 booleanO0OOODODOOOOODOO

0000 booleanO0OOODODOOOOODOO

00000 x (boolean O)

00000 Stringd 00000

Ubood xOtruedO"true"0 000000000 "false"U O OO

goood ooo
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4.3.33 OpenJIT.frontend.discompiler.VMInstruction 0 O O

class VMInstruction implements Constants

(1) 0O

goodoboobobooobooboobbobboobboboobUoobooboo
OooooOoODOOovMODODODODODOOOOOOoooOoODODoODDODODODODbODOOD

(2) 0DOODOO(00)
e byteopcode 0000000 D0OODOD0DO
e short lag 00 DD ODODOODOOODOOOOOO
e int pcDelta 00 DO D0O0DOO0ODO
e int BRANCHSOURCE DD DODOODDOODOOOOODOOODOODODO

e int ESCAPESOURCEDOOOUOODOODOOODODOOODODOOODODOO
gooooad

o int INDEX IS INTOCPindexOOODOODOODDOODOODOOODOOOODOODOO
goboogbdobooboobooboobooonoo

o int INDEX ISINTOLV indexOOOOOOOOODODOOOOOOOOOOO
goooboooobon

e int INDEX USAGE MASK indexOOOOOOOOOOOOODOODOOOO

e int VALUE IS IM VALUEvalue 00000000000 DOO0OOOODOOOO
gooobooboooono

e int VALUE IS BR OFFSET valueD O OO O0O0OO00OO0OO0OOOOOODOO
gboooboobouobobogo

e int VALUE IS ARRAYTYPE value0 0 OO 00000000 OOODOOOO
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4.4 OpenJIT.frontend.flowgraph OO 00O O
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— OpenJIT .frontend.flowgraph.FlowGraphAnalyzer
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— OpenJIT .frontend.flowgraph.Optimizer

o [

— OpenJIT .frontend.flowgraph.FlowGraph

— OpenJIT .frontend.flowgraph.CHInfo

— OpenJIT.frontend.flowgraph.ControlDependencyGraph
— OpenJIT.frontend.flowgraph.DataFlowGraph

— OpenJIT .frontend.flowgraph.ClassHierarchyGraph
— OpenJIT .frontend.flowgraph.FlowGraphAnalysis

— OpenJIT .frontend.flowgraph.DFFunctionRegisiter

— OpenJIT .frontend.flowgraph.ReachingAnalyzer

— OpenJIT .frontend.flowgraph.AvailableAnalyzer

— OpenJIT .frontend.flowgraph.LivenessAnalyzer

— OpenJIT .frontend.flowgraph.FixedPointDetector

— OpenJIT .frontend.flowgraph.ClassHierarchy Analyzer

— OpenJIT .frontend.flowgraph. AST Transformer
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godoggoooood

goooog od
e private void seekStatement(Statement s)

gobod odstgboboboooboobobobobobooouooboon

O0O0OD0 DOO0OD0OD0O0OsO0D000 Expression0000000O0OOOODO
D000 Expression0 0000000000 DODODOODOOODODOOOOO
ubodobooboboboobooboobooooon

00000 s (Statemnet 00000 0)
00000 00

O000 O0sO0000000000000gogoooooooooonob
00000000 Statement 000000000 0O0OOODOO Statement
0000000000 seekStatement 0 D000 0O OOO

googod od
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4.4.4 OpenJIT.frontend.flowgraph.DataFlowGraph [0 00 [

public class DataFlowGraph

(1)

g

gogbodggbooboboboboobouooboobboobuoobboboboo
gooobooooboobooboad

(2)

(3)

0D00ooOo(00)

Node ast
AST

FlowGraph fg
DataFlowGraph O O OO FlowGraph O O OO 0O 0O

Hashtable leftexptable
dobooooooooooooooooooooooo o oooooooo
gddodooooooooooon

Hashtable rightexptable
g oooooooooooooon
gooooboooobooobooooo

Hashtable leftlinetable
oodgoggoooooooooooo0o0oO0d0dd g ggg g
oo uoogoooggoog

Hashtable rightlinetable
g oooooooooooooon
gooobooooooooooooo

googood

public DataFlowGraph(FlowGraph fg)
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(4)

0000 00000000000000000
0000 0000000000000000000000000000
00000 fgFlowGraph D00 OO0D0)

00000 00

O000 D0fg0D00000 fg0 0000000000 fg0O0ODODOO0 astO
000D ast0O0googog

goood oo

ugoon

e public void constructGraph()

oo oobooobobobobbobn

0000 seekStatement 0 00 0000000000 OOO0OOOOOOOOO
uboogoon

goood od

ooooo oo (DDDDDDDDDDDDDDDDDDDDDDDD leftex-
ptabled rightexptableO leftlinetableO rightlinetable 0 0 0 0 0O O)

O0O0O0O OO0OOO0OOO0OO NodeODOOODOO astOOO0OOO seekStatemnet
godoggoooood

googod od

e private void seekStatement(Statement s)

gobod bdstbdbobooobobouoboboooooo

O0O0OD0 DOO0OD0OD0O0OsO0D000 Expression0000000O0OOOODO
D000 Expression0 0000000000000 OODODOOOOOOO
goboobobogboobouoobouboo

00000 s (Statemnet 00000 0)

goood od
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o0 odsduoooogouooooooooooobooobooao
00000000 Statement 0 0000000000 0ODODODO Statement
O000000000 seekStatement 000000000000 OODOO
D00D00D00O0 Expression0000000000D0DO0OO Expression
0000000000 seekExpression0 000000000

goood oo
e private void seekExpression(Expression e)

oo dbebgobboobboobuooboobobnboo

oo gbgbdobedbobbbbobooobobuoobuobboobo
gooooaod

00000 e (Expression 0 00000)

00000 OO0 (ooo00o0oO00D000O0D0D0D0O0ODOODU0ODDOoDODOO
leftexptablel] rightexptable leftlinetabled rightlinetable 0 00 00O O)

O000 ODD00OO0ODO Expression 000000 e000000000OODODO
0000000000 000000000O0 leftexptabled rightexptabled
leftlinetabled rightlinetable 0 0O 0 000 0O O 0O OO Expression O 0O OO
O0ed0D000O0OO0DO0OOQODOODO Expression0 000000000
000 seekExpression 0 000000000000 ODODDDO Expression
O00000Oe000O0O0ODOOOOOODOODODODO

gogod od
e private void initDataFlowGraph()

gobod obooobobodoboobooboobooog

O000 DO0OOO0ODO NodeOODOODast0O00ODOODOOODODOODODO
uboooooaod

goood od
gooogd od

O000 DO0OOO0ODO NodeOODOODast0OO0DOODOOODODOODODO
0000 imitFlowhnfoOOOOODOOOOOOOOOOODOOOOOO

041



O00 NodeDOOODODOsOOOOONodeOODOODOOODO (OODODO
0 stat) 0 0 O constructFlowlnfo0 OO 00000000 (00000 left-
exptabled rightexptable leftlinetabled rightlinetable D 0 0 OO0 0 0O0O)
googd

gogod od
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4.4.5 OpenJIT.frontend.flowgraph.ClassHierarchyGraph O [J
U

public class ClassHierarchyGraph

(1) 0O

gbgbdbobooooouoboobobobobobobbouoouooooon
goboogbodooooboodooboboboboboobooboobobooonD

(2) 0DOOOO(00)

e CHlInfo chg
gooooooad

e class|| cinfo

gboooboobouobonbogo

e FlowGraph fg
ClassHierarchyGraph O 0O OO OO O0OO0O00OO FlowGraphO O OO OO0

(3) 0OOOOO0DO

e public ClassHierarchyGraph(FlowGraph fg)

ool oogboooobooboobood

ool bogobodoobooobobooobobooobouoboooooobooonn
gogd

00000 fg(FlowGraph OO OO ODO)
oooobood adg

O000 DOfg0000D00fg00000000000 fgd0O00O00Od cinfo
000000 cinfoO0ODOOOO

gooodg oo
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(4) DOOO

e public void constructGraph()

gbod oboboobooboboo

0000 D00D0000000 (0000000000000 0O0oDOoDOUOo
00000)00000000000000O00OO0O0

goood od

goood od

o000 obooobbbbooboo0o0o0oouooobbbobooboboooooooo
Osuper0 000 implement 000 0000000000ODODODOOO super
gooboboboo0ooobobboobooboooobbboooouobboobooo
gobooooboboooobooooboboooobobobooooo

gooog oo
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4.4.6 OpenJIT.frontend.flowgraph.FlowGraphAnalysis (00 [

public class FlowGraphAnalysis

(1) 0O

oo oooooboobooooooooooogooooooooo
goooooobobooooobooboooooobboooooooboobooooon
000000000000000000000000A0 (reaching analysis, available
analysis, liveness analysis, fixed point detection) 0000 000000000000
gdooobboooboooboooobooboooooon

(2) 0DODOO(00)

e FlowGraph fg
goddodoooobbbbooooooooooooooooooo
00000 FlowGraphO DO OO O OO

e Node ast
ASTOOOODOO fgOODOOO0OOASTOOOOOO

e ControlFlowGraph cfg
0000000000000 000000000D0fg0DO00D000ccfg0OODO
g

e ControlDependencyGraph cdg
0000000000000 00gooooooD fgddodddedgOnOOO
ao

e DataFlowGraph dfg
0000000000000 D00D00D00fg0DOOO0DOdfe0O0O0OODO

e (ClassHierarchyGraph chg
O000000000000000000 fg0 00000 chgOODOOOO

e FlowGraphAnalyzer r
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(3)

000000000000 100000000000 (reaching analysis) O 0 O
ooOooooo

FlowGraphAnalyzer a
000000000000 10000000000000 (available analysis) O
goooooood

FlowGraphAnalyzer 1
000000000000 1000000000000 D0 (liveness analysis) O
goooooooo

FlowGraphAnalyzer f
0000000001000 0000000b000b0000oa0n

FlowGraphAnalyzer h
gooooooooooodoon

ubooooano

public FlowGraphAnalysis(FlowGraph fg)

0000 00000000000000000
0000 0000000000000000000000000000000
00000 fg(FlowGraph 00000 0)

00000 00

O000 OO0 fgO0OODO0OO fg0000D0O00OO0ODODOOOODOOOOOODO
00000000000000000 (ReachingAnalyzer, AvailableAna-
lyzer, LivenessAnalyzer, FixedPointDetector, ClassHierarchyAnalyzer) O
00000000 0DODODOOO0O0D0OO0DODODODDOD DFFunctionRegister O
0000000000000 0D00000O000DD0O0O00O0OD (0O T,
a,1,fc)000000

googod od
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(4) DOOO

e public void analysis()

oo obobboboobuooboon

oo googooboboooboobboobobobobbobobobo
uogooobooooad

goood od

goood od

0000 bodoooobooouooooooboooooooooooooo
(r,a,1,fc)000000D0O000DO0OO FlowGraphAnalyzer O O O analy-
sis)00000000000000000D00O000D0ODO00OO0

googod od
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4.4.7 OpenJIT.frontend.flowgraph.DFFunctionRegister 0 [

O

public class DFFunctionRegister

(1)

g

gobogbogobobboobuoobooobobn

(2)

(3)

00000 (00o)

FlowGraphAnalyzer[] fga
O0000000000000000000 FlowGraphAnalyzer O O 00O

int registered

goooboodgboooboobbouoboo

boolean empty

gboooboogbbobobobobboobooboo

ubooooano

public DFFunctionRegister()

gobod obooobooboobooboooo

gobd bbdobobooboouoboboooooboobooboobaon
goood od

goood od

0000 D00D00fgaD0OO0DO0OO0O0O(0ODOOOOS) 0000000000
gbodboobobooobobuooboboboobuooooobuobUoooo
0000000 emptyd trued 0000000 registeredd 00000

gogod od
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(4) 0OOO
e void register(FlowGraphAnalyzer fga)

b goboooboooboboo

O000 DO00O00000 FlowGraphAnalyzer D00 000000000 ODO
ugoood

goood od

goood od

0000 O0fgal 00000 fgal0 00000000 registeredd 00000
O000000000D registeredd 10000

goood oo
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4.4.8 OpenJIT.frontend.flowgraph.FlowGraphAnalyzer [0 [
googod

public interface FlowGraphAnalyzer
(1) OO

goboodgbgbooboboobouobbobuooboobuouobbooobnoboo

gobogdobooobooboboooobodoboboooobuoobboobboobnbo
HEN

(2) 0DOODOO(00)

ERN

(3 0OOOOO0O

gd

(4) DOOO

e void analysis()

gobd booobooboobod

o0 bodoodobobobobobobobooboobobon
gooogd od

gooogd od

0000 OO0 (ooooooon)

goood oo
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4.4.9 OpenJIT.frontend.flowgraph.ReachingAnalyzer 00 0O

public class ReachingAnalyzer

(1) OO

000000000 100000000000 (reaching analysis) 0000000
Oooooooond

(2) Doooo(@o)

e FlowGraphAnalysis fga
0000 FlowGraphAnalysisO O OO O O0O000O0OO

e Node ast
AST

(3 0OOOOO0O

e public ReachingAnalyzer(FlowGraphAnalysis fga)

gobd boboobooboboboobooboooboon

o000 ODoobobooo0oo looooobboooooobbboooboo
goooooog

goood oo
goood oo

O000 DO0fea0 00000 fa0 0000000000 fgaDOO0OODO ast
Ubodbdastdnoonon

gogod od

(4) DOOO

e public void analysis()
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0000 DO0000000 FlowGraphAnalyzer O 0O O

0000 000000000000 10000000000 (reaching analysis)
ugoon

ooaobood adg
gobood Od
O0D00 D0000 ast00000000 reachingAnalysis() 0 0 00O

goood oo
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4.4.10 OpenJIT.frontend.flowgraph.AvailableAnalyzer O [0 [

public class AvailableAnalyzer

(1) 0O

000000000 100000000000000 (available analysis) 0 0 00O
000000000000

(2) 0DOODOO(00)

e FlowGraphAnalysis fga
0000 FlowGraphAnalysisO O OO O O0O000O0OO

e Node ast
AST

(3 0OOOOO0O

e public AvailableAnalyzer(FlowGraphAnalysis fga)

gobod boboooobooboobobooboobaon

o000 Oboobobooo0ouo looooobboooooobbboooooo
gbobooooboon

goood oo
goood oo

O000 DO0fea0 00000 fa0 0000000000 fgaDOO0OODO ast
Ubodbdastdnoonon

gogod od

(4) DOOO

e public void analysis()
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0000 DO0000000 FlowGraphAnalyzer O 0O O

0000 D0000000000010000000000 (available analysis
uboogoon

ooaobood adg
gobood Od
O0D00 D0000ast00000000 availableAnalysis() 0 00O

goood oo
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4.4.11 OpenJIT.frontend.flowgraph.LivenessAnalyzer [0 0 [

public class LivenessAnalyzer

(1) 0O
000000000100000000000000 (liveness analysis) 00000
00000000000

(2) 0DOODOO(00)

e FlowGraphAnalysis fga
0000 FlowGraphAnalysisO O OO O O0O000O0OO

e Node ast
AST

(3 0OOOOO0O

e public LivenessAnalysis(FlowGraphAnalysis fga)

gobod boboooobooboobobooboobaon

o000 booboboobbboobooolooooobobbbooooooobobooo
gobobooboooobod

goood oo
goood oo

O000 DO0fea0 00000 fa0 0000000000 fgaDOO0OODO ast
Ubodbdastdnoonon

gogod od

(4) DOOO

e public void analysis()
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0000 DO0000000 FlowGraphAnalyzer O 0O O

0000 D0000000000010000000000000 (liveness
analysis) 0 0 0O

ooaobood gadg
gobod Od
D000 D0000ast00000000 livenessAnalysis() 0000

goood oo
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4.4.12 OpenJIT.frontend.flowgraph.FixedPointDetector (1 [
D

public class FixedPointDetector

(1) 0O

000000000 10000000000 (fixed point detection) 0 000 0 00O
goooooonoo

(2) 0DOOOO(00)

e FlowGraphAnalysis fga
0000 FlowGraphAnalysisO O OO OO O0O0OO0OOdOdO

e Node ast
AST

(3 0OOOOO0O

e public FixedPointDetector(FlowGraphAnalysis fga)

oo gbogbboobuoobouobobboo

o000 ODoOOoboOoo0o00 100000 booboooooobbooobooD
goooon

goood oo
goood oo

O000 DOfea0 00000 feai0 0000000000 fga0O0O0O0ODO ast
bbb astdddogonon

goood oo

(4) 0DOOO

e public void analysis()
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0000 DO0000000 FlowGraphAnalyzer O 0O O

0000 D000000001000000000 (fixed point detection) O O
g

ooaood adg
gobood Od
D000 D0000ast00000000 fixedPointDetector() 0 0 0O

goood oo
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4.4.13 OpenJIT.frontend.flowgraph.ClassHierarchy Analyzer
HRERN

public clas ClassHierarchy Analyzer

(1) 0O

gogbdoboooboobodoboobooboobbouobobooboobon

(2) 0DOODOO(00)

FlowGraphAnalysis fga
0000 FlowGraphAnalysisO O OO O O0O000O0OO

Node ast
AST

Class][] cinfo

gooooan

CHInfo chg
gooooooo

(3) 0OOOOO0DO

e ClassHierarchy Analyzer(FlowGraphAnalysis fga)

oo oboboodobooboobooboboo

oo obogobdobbooboobouoobouobobnboo
goood oo

gooodg oo

O000 DOfea0 00000 fal 0000000000 fgaDO0O0OODO ast
Ubodbdastdnoonon

gogod od
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(4) DOOO

e public void analysis()

gbod oboboobooboboo

0000 D00D0000000 (0000000000000 0O0oDOoDOUOo
00000)00000000000000O00OO0O0

goood od

goood od

o000 obooobbbbooboo0o0o0oouooobbbobooboboooooooo
Osuper0 000 implement 000 0000000000ODODODOOO super
gooboboboo0ooobobboobooboooobbboooouobboobooo
gobooooboboooobooooboboooobobobooooo

gooog oo
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4.4.14 OpenJIT.frontend.flowgraph.ASTTransformer 0 O 0

public class ASTTransformer

(1) 0O

OD00D00000000D000 ASTOODODOODODODOOOOOOOO

(2) 0DOOOO(00)

FlowGraphAnalysis fga
0000000000000 0000 FlowGraphAnalysisO O OO OO

Node ast

ASTOOODODOO fea0OODOOOast00O0OOO

Vector src

gbooobooobobobooboon

Hashtable dst
gogogoooooooooooogd

(3 0OOOOO0O

e public ASTTransformer(FlowGraphAnalysis fga)

0000 ooooooooooooon

0000 Dooooooooooboooooooooooooooooooao
00000 fga(FlowGraphAnalysis fga)

goooo oo

O000 DO0D000 fea0 00000 fea0 0000000 OOODOODODODO
00000000000 sre0dstOnullDO0OO00ODO0O

gogod od
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(4)

gooo

e public void registerRule(Node src, Node dst)

gbod gboboobuoodgboubod

0000 ASTOOOOOODODODO0ODUODOODOoOOoODODODODODOOODODODOOOOOD
o

00000 sre(NodeDOOODDO)0 dst(NodeDOOODODO)
00000 00

O000 O0srcO000000Osrce0000000O00OdstO00 sre 000
O0000dst0DD0D0000D0D0dst0DDODODOO0

gooodg oo

e public Node match(Node target)

oo obogooboboboobboobuoobouoboa

oo googbobdobobouooboboboobuobooboobooboo
0000000DO00000O00ododooDoooondlOOOO

00000 target(NodeD DO DOODODO)
00000 NodeODOOOOO

obod obobDO0Osrcdd00d00target 000 ogooonoooonooon
O0000O0O0OO00DOO0O0DODODOdst00DDODOOO0OO0O0O0DOOOOOg
00000000000 nullOO00O0O

googod od

e public Node transform(Node target)

gobdg bobooboobobd
o0 DO targetOD U000 patternD00D0O00O0O0O00O000O00O0O0O0OO
00000 target(NodeD O OO O O)O pattern(Node D D OO O O)

00000 NodeODOOOOO
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oo gbbdodtargetd D00 patternd 00 00OODODOOOODODOOO
UooboboooogoD target 000000000 patternD 00 OO0
goboboboobbooboobuogboubuoubOtargetdgnon
Uodbooddtarget OO0 pattern 00D O000O0OO0O0O0OOONO
uboooboobood

goood od
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4.4.15 OpenJIT.frontend.flowgraph.Optimizer 000 00O

public abstract class Optimizer

(1) 0O

O00000D0Java0D0O0O0ODODOODODOOOOOODODDODODOOOOOOOD
gooooad

(2) 0DOODOO(00)

e ASTTransformer transformer 00 00000000 0O00O0O0OOOOOOO0O
ggod

(3 0OOOOO0O

e public Optimizer(AST Transformer transformer)

gobd bobooooooooboooo

gofod bgoooboboooboobdboobbooboobuouobobobobooonn
gooood

00000 transformer(ASTTransformer transformer)
gobood Od
0000 00000 transformer O this.transformer 0 00000 00O

goood oo

(4) 0DOOO

e public abstract byte[] optimize(byte bytecode[], Node ast, ControlFlowGraph
cfg)

oo obogooooooboo
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O000 DO0ODODO0ODODDODO ASTOOOOODODOODODOOODODODODODDODOOD
ubboogobdoobbooboooobooobooboboobobboo
gobooboobbobooboboo

00000 bytecode (byteOd O), ast (Node DO OO 0O O), cfg (ControlFlow-
GraphD O DO DO D)

O0000 byteOO
good

googod od
e protected abstract byte[| generateBytecode()

oo gbogboboboobbooboooo

good ooogobobooboobodboobbuobboobobobooo
ugboogobooboad

00000 00
00000 byteODO
0000

goood oo
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4.5 OpenJIT.frontend.tree 00 000

e OO OODOO

oo

e IUODODO

— OpenJIT.frontend.tree.BinaryBitExpression 0 0 O O O

— OpenJIT.frontend.tree.BinaryLogicalExpression 0 0 O O O

o 0[O

— OpenJIT.frontend.tree. AddExpression 0 O 0

— OpenJIT.frontend.tree. AndExpression 0 O 0

— OpenJIT.frontend.tree. Array AccessExpression O 00 [

— OpenJIT.frontend.tree. ArrayExpression 0 O O

— OpenJIT .frontend.tree. AssignAddExpression O O 0O

— OpenJIT .frontend.tree. AssignBit AndExpression 0 O O

— OpenJIT frontend.tree.AssignBitOrExpression O 0 O

— OpenJIT frontend.tree. AssignBitXorExpression O 0 O

— OpenJIT frontend.tree.AssignDivideExpression O O O

— OpenJIT frontend.tree. AssignExpression O 00 O

— OpenJIT .frontend.tree. AssignMultiplyExpression O O 0
— OpenJIT.frontend.tree. AssignOpExpression O O O

— OpenJIT frontend.tree. AssignRemainderExpression O 0 0
— OpenJIT .frontend.tree. AssignShift Left Expression O O O
— OpenJIT frontend.tree. AssignShiftRight Expression O 00 O
— OpenJIT frontend.tree. AssignSubtractExpression 0 O 0

— OpenJIT frontend.tree.AssignUnsignedShiftRight Expression O 0 O
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OpenJIT .frontend.tree.Binary ArithmeticExpression O O O
OpenJIT.frontend.tree.Binary AssignExpression [0 0 [
OpenJIT.frontend.tree.BinaryCompareExpression O O [
OpenJIT.frontend.tree.BinaryEquality Expression O 0 0
OpenJIT.frontend.tree.BinaryExpression 0 O 0
OpenJIT.frontend.tree.BinaryShift Expression O O O
OpenJIT.frontend.tree.Bit AndExpression 00 0 [
OpenJIT.frontend.tree.BitNot Expression O O [
OpenJIT.frontend.tree.BitOrExpression 00 O O
OpenJIT.frontend.tree.BitXorExpression O O O
OpenJIT.frontend.tree.BooleanExpression 0 00 0
OpenJIT.frontend.tree.BreakStatement 00 O [
OpenJIT.frontend.tree.ByteExpression 0 00 0
OpenJIT.frontend.tree.CaseStatement 0 O O
OpenJIT.frontend.tree.CastExpression 0 O O
OpenJIT.frontend.tree.CatchStatement 0 O O
OpenJIT.frontend.tree.CharExpression 0 O O
OpenJIT.frontend.tree.CheckContext 00 [0 [
OpenJIT.frontend.tree.CodeContext 0 O [
OpenJIT.frontend.tree.CommakExpression 0 O [
OpenJIT.frontend.tree.CompoundStatement 0 O [
OpenJIT.frontend.tree.ConditionVars 0 O O
OpenJIT.frontend.tree.ConditionalExpression O O [
OpenJIT.frontend.tree.ConstantExpression 00 00 [
OpenJIT.frontend.tree.Context 0 O O

OpenJIT.frontend.tree.ContinueStatement 0 O 0
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OpenJIT.frontend.tree.ConvertExpression 0 O 0O
OpenJIT.frontend.tree.DeclarationStatement 00 00 [
OpenJIT.frontend.tree.DivRemExpression 0 O 0
OpenJIT.frontend.tree.DivideExpression O O O
OpenJIT.frontend.tree.DoStatement O O O
OpenJIT.frontend.tree.DoubleExpression 00 00 O
OpenJIT.frontend.tree.EqualExpression 0 O O
OpenJIT.frontend.tree.ExprExpression O 0 0
OpenJIT.frontend.tree.Expression 00 O O
OpenJIT.frontend.tree.ExpressionStatement 0 O O
OpenJIT.frontend.tree.FieldExpression O O O
OpenJIT.frontend.tree.FinallyStatement O O [
OpenJIT.frontend.tree.FloatExpression 00 O O
OpenJIT.frontend.tree.ForStatement O O O
OpenJIT.frontend.tree.GreaterExpression 0 00 0
OpenJIT.frontend.tree.GreaterOrEqualExpression 0 00 0
OpenJIT.frontend.tree.IdentifierExpression 0 O O
OpenJIT.frontend.tree.IfStatement O O [
OpenJIT.frontend.tree.IncDecExpression 0 O 0
OpenJIT.frontend.tree.InlineMethodExpression O O [
OpenJIT.frontend.tree.InlineNewInstanceExpression (0 0 [
OpenJIT.frontend.tree.InlineReturnStatement O O O
OpenJIT.frontend.tree.InstanceOfExpression O O O
OpenJIT.frontend.tree.IntExpression O O O
OpenJIT.frontend.tree.IntegerExpression 0 0 0

OpenJIT.frontend.tree.LengthExpression 00 00 [
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OpenJIT . frontend.tree.LessExpression 0 00 O
OpenJIT.frontend.tree.LessOrEqualExpression O O [
OpenJIT.frontend.tree.LocalField O O O
OpenJIT.frontend.tree.LongExpression 0 O O
OpenJIT.frontend.tree.Method Expression O O [
OpenJIT.frontend.tree.MultiplyExpression O 0O [
OpenJIT.frontend.tree.NaryExpression 00 00 [
OpenJIT.frontend.tree.NegativeExpression 0 00 O
OpenJIT.frontend.tree.NewArrayExpression 00 00 0
OpenJIT.frontend.tree.NewInstanceExpression 0 O [
OpenJIT.frontend.tree.Node 00 O 0
OpenJIT.frontend.tree.NotEqualExpression 0 00 0
OpenJIT.frontend.tree.NotExpression 0 O O
OpenJIT .frontend.tree.NullExpression 0 00 O
OpenJIT.frontend.tree.OrExpression 0 O O
OpenJIT.frontend.tree.PositiveExpression [0 0 [
OpenJIT .frontend.tree.PostDecExpression 00 0 [
OpenJIT.frontend.tree.PostIncExpression O 0O O
OpenJIT . frontend.tree.PreDecExpression O 00 [
OpenJIT.frontend.tree.PreIncExpression 00 O O
OpenJIT.frontend.tree.RemainderExpression 0 00 O
OpenJIT.frontend.tree.ReturnStatement 0 O O
OpenJIT.frontend.tree.Shift Left Expression 0 O 0
OpenJIT.frontend.tree.ShiftRight Expression 00 O O
OpenJIT.frontend.tree.Short Expression 0 O [

OpenJIT.frontend.tree.Statement O O O
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— OpenJIT .frontend.tree.StringExpression O 0 O

— OpenJIT.frontend.tree.SubtractExpression 0 O O

— OpenJIT .frontend.tree.SuperExpression 0 O O

— OpenJIT frontend.tree.SwitchStatement 00 O O

— OpenJIT .frontend.tree.SynchronizedStatement 0 O O
— OpenJIT .frontend.tree. ThisExpression 00 00 O

— OpenJIT .frontend.tree. ThrowStatement O O O

— OpenJIT .frontend.tree. TryStatement 0 00 O

— OpenJIT.frontend.tree. TypeExpression O O O

— OpenJIT.frontend.tree.UnaryExpression O O O

— OpenJIT frontend.tree.UnsignedShiftRight Expression O O O
— OpenlJIT .frontend.tree.VarDeclarationStatement 0 0O [

— OpenlJIT frontend.tree. WhileStatement O O O

o [1[1]

god

4.5.1 OpenJIT.frontend.tree.BinaryBitExpression 00 00O [0
abstract public class BinaryBitExpression extends BinaryExpression
(1) OO

0000000 BitAndExpression, BitOrExpression, BitXorExpression 0 O O O
Ododoooooooooooooooooooooooonooooon

(2) 0DOOOO(00)

god
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(3)

(4)

googood

e BinaryBitExpression(int op, int where, Expression left, Expression right)

0000 BinaryBitExpression OO OO OO0O0OO0OOO0O

O0O0OD0 DOD0OOO0OO0DO BinaryExpression0 0 OO0 O0O0O0OOO0OO0OOO0ODO
goobooboogbbuooboouobounooo

O0000 op(DOODOOO), where (0D O)0 left (000000 Expression
000000)0right (000000 Expression 00 0000)

gooood ooo
O000 superJ 000000 op, where, left.type, left, right 0 00 00O

goood ooooo

good
void select Type(Environment env, Context ctx, int tm)

good ooboboooo

0000 DO00O0O0 type (0000000 BinaryExpression 00000000
000)000O00000o0o0oo

O0000 env(DODDOO0O Environment 00 0000), ctx (00000
000000 Context00D0OO0O0O),tm((DO000O0OOOODODODO)

goood gooo

D000 tmO0000000OD0D0OO00O0O0OOCODOOODOO leftDO OO right
ubooboobgoobooobooonoo

goood gooon

public void checkCondition(Environment env, Context ctx, long vset, Hashtable

exp, ConditionVars cvars)

gobod oDogbdooogooboan
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O000 DOD0O00D00O0DO0D000O0DO0ODOO0OD BooleanExpression
Ooooood

00000 env (0000000 Environment 00 O0000), ctx (00000
000000 Context00 DD O0), vset (000D0000),exp (0000
0000),cvars (0000000000 0O0)

goobodg bood

0000 0000 true/false0 00000000000 BooleanExpression O 0
0000000000 true/false 0 0000000 OO BooleanExpression
O000D00D0O0000O00OD0O0O000D vsTrue, vsFalseD O OOOODO
0 00 setBitCondition 0 OO 00O OO vsTrue, vsFalse 0 OO OO OO0OO
0000000000 cvarsd000 00O setBitCondition 0 OO OO OO
goooboodonon

gogod ooooo
e abstract void setBitCondition(long vsTrue, long vsFalse, ConditionVars cvars)

g0 oo oooooooooooooo
0000 vsTrue,vsFalse OO OO0 cvarsOO0O0O0O0DODODOO

00000 vsTrue (000000 OO variable set), vsFalse (00 000000
variable set), cvars (0 O O O O O O O variable set)

goobodg bood
oo obogooooooboo

Ooodo ooood
e public void codeValue(Environment env, Context ctx, Assembler asm)

gobd bbdoboboooooboboobobooooo
gobd bbdobogoboobooobobooboboooobon

O0000 env(DOODDOOOO Environment 00 0000), ctx (00000
000000 ContextJ D ODDOO),asm (0000000 O Assembler [
ooooo)
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goood gooo

0000 left.checkValueDO OO DODODOOODOOOOODOOODODOODOOOOO
00O right.checkValue 0 00 000000 OD0OOOOCOOCOOODODOODO
0000000 codeOperation 0 000 000D OODODODOODODOOODO
ubobooboooobboobooboan

googod ooooo
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4.5.2 OpenJIT.frontend.tree.BinaryLogicalExpression [ (1 [
HEN

public class BinaryLogicalExpression extends BinaryExpression
(1) OO

0000000 AndExpression, OrExpression 0 0 0 0000000000000
godooooogooooooooooooo

(2) 0DOOOO(00)

god

(3 0OOOOO0O

e public BinaryLogicalExpression(int op, int where, Expression left, Expression
right)
0000 BinaryLogicalExpression 0 0 0000000000

O000 DODOO0ODDOO BinaryExpression0 0000000000 OODODO
gobobogobbuoobooubonboo

O0000 op(DOODOOO), where (0D O)0 left (000000 Expression
000000)0right (000000 Expression 00 0000)

goobodg bood

0000 super0 000000 op, where, Type.Boolean (0 0), left, right 0 O
ooog

googod boooo

(4) DOOO

e public long checkValue(Environment env, Context ctx, long vset, Hashtable exp)

o000 2000000000 O0DbDOOO
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o000 200000000000DO0DODODOOODDOOODO

00000 env (0000000 Environment 00 0000), ctx (00000
000000 Context 000000), vset (000000), exp (0000
oooo)

gboobod oboobod

0000 ConditionVarsOOODOOO cvars0 0000000000 DOOODO
0000000000 cevars000000O0DO0O0O checkCondition O OO O
000000 cvars.vsTrue, cvars.vskFalse 0 00000 OO

goood goood

e abstract public void checkCondition(Environment env, Context ctx, long vset,

Hashtable exp, ConditionVars cvars)

gobod oDogbdooogooboan
gobod oDogbdooogooboan

00000 env (0000000 Environment 00 O0000), ctx (00000
000000 Context00DODOO0), vset (000D0O000),exp (0000
0000),cvars (0000000000 0O0)

goobodg bood
good ooboboobobaon

00000 oooog
e public Expression inline(Environment env, Context ctx)

O000 OO0 inlining0D 00O
O000 ODO00O0D0D0OO0 inlining 0 00O O BinaryLogicalExpression 0 O O O

00000 env(D0ODDODDODOO Environment 000000), ctx (00O00DO
000000 Context 0D DO DODO)

O0000 inlining0 00O
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0000 leftinline0 00000000000 inlining0D 0000 left0000O
00 right.inline0 000000000O0OO inlining0 0000 right 000
OO0 thisoonoOd

goood obooon
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4.5.3 OpenJIT.frontend.tree.AddExpression [0 0 [

public class AddExpression extends BinaryArithmeticExpression
(1) OO

0000000 ASTO+00000000000D000O0O0OOOOOODOOO
gooo

(2) 0DOODOO(00)

oo

(3) DODODOOODO
e public AddExpression(int where, Expression left, Expression right)

0000 ASTO+000000000O0

O000 00000000 BinaryArithmeticExpression 0 000000000
o000 +0o0ubooogoooooouo

00000 where (D000)0 left (+000000 Expression 00000 0)0
right (+000000 Expression0 0 0000)

goobodg bood

0000 super0 000000 ADD(DO O), where, left, right 000000

goood odod

(4) 0OOO
e void select Type(Environment env, Context ctx, int tm)

oot +00goboodogn

0000 00000 type (00000 0OD BinaryArithmeticExpression 0 O 0 O
0000o0oo0)00oooo

7T



O0000 env(DODDOOOO Environment 00 O0000), ctx (00000
000000 Context00DDO00O0),tm(00000O0OODODODO)

goobodg bood

O000 ODO0D000 String0000000D0OOOOvoidOOODODOODO
00000000 String0 0000000000 voidOOOOOOOODO
OO0 String000000000O0O0ODOQO super.selectType0 0O O OO0
god

goood ooooo
e Expression eval(int a, int b)

0000 0000000000000 int00000

0000 int00000000000 IntExpression 000000000000
00000 a(intd), b (intO)

00000 Expression0000000

0000 a+bO 0000 IntExpression 0 0000000 OOOCOOOOO
gboooboobobobooo

goood oooga
e Expression eval(long a, long b)

0000 DO0OO00O0O0OD0O00OO0DOlongdOOODO

O000 longD0OOOOODODODOOO LongExpression0 000000000
g

00000 a(longd), b (longO)
O0000O Expression0 000000

O000 a+bO00OD00O LongExpression0 00000000000 OOOODO
goboboooboooga

googod ooooo

e Expression eval(float a, float b)
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O000 DO0O0D000D00000D00 fleat000OO0O

0000 floatDO00D0O0O0O00ODOODO FloatExpressionO O OOOOOOODO
HEN

00000 a(floatO), b (float O)
OD0000 Expression0O0OOOO0O0O

0000 a+bO0000O FloatExpression0 0O OO0000O0OO00O0OOOOOO
gbooboobobobooo

goodod ooogad
e Expression eval(double a, double b)

0000 DO0OO0O0OO0O0OO0O00O0DO0O doubleD OOOO

0000 doubleD OO DOOOOOOOO DoubleExpression 0 0000000
goon

00000 a(doubled), b (double D)
OO0D0O0O0O Expression0 000000

0000 a+b0O 0000 DoubleExpression 0 0 0000000000000
gooooboooboobooon

dooodo ooooad
e Expression eval(String a, String b)

O000 DO000O0D0O0ODO0O0O000 StringdO0OOO

0000 String0 0000 joinOO0ODO StringExpression 0 00000000
oo

00000 a(Stringd), b (String O)
OO0D0O0O0O Expression0 000000

0000 a+b0 0000 StringExpression 000000000000 0O0OO
ugooooooobooboonoo

googod ooooo
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e Expression simpify()

o0 ooooooooao

0000 DOoOO0OooOoooobooooooooboobooao
gooogd odo

O0000O Expression0 000000

Ooo0O0O bDoooobODODbOOODODODODO+000DO0O0O0ODbODbOOO0Oo0Dn
000000000 +0000000D00000OU0ODODDDOOthisoOoDOO
ugoogoon

googod boooo
e public int costInline(int thresh)

O000 InlningD000O0OOOOOOO

O000 +0000000000000000 imlining000000O0O0O 40
000 inlining0D0 000000

00000 thresh (00)
00000 inlining0 0000

0000 400000000000 1000000000 1204000000
00000000 left.costInline(thresh)O right.costInline(thresh) O O O O
gooooood

Ooodo ooood
e void codeOperation(Environment env, Context ctx, Assembler asm)

oot +o0dgoobobdobbooobod

oot bobboobobbbobo+0bbbooouoouooooooboobobon
HEN

O0000 env(DODDOOOO Environment 00 0000), ctx (00000
000000 ContextJ D ODDOO),asm (0000000 O Assembler [
ooooo)
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goood gooo

0000 opciadd (0 0O) 0O type.getTypeCodeOffset() DO D DD ODODOOO
000000000 asmO00O000D00add0OOOOOOOCDOODO

goood ooooo

void codeAppend(Environment env, Context ctx, Assembler asm, ClassDeclara-

tion c)

gobd boboboboobod
gobd +0bdbobdo0booboouobuoboboobooobobooo

O0000 env(DODOOOO Environment 00 0000), ctx (00000
000000 ContextJ O OO DOO),asm (00000000 Assembler [
00000),c (ClassDeclaration 0 0 00 0 O)

goobodg bood

O000 + 0000 String0000000O0O0OOOOODOODOODODORDO
codeAppend 000000000000 DOODODOOO super.codeAppend O
ggooooood

googod oboooo

public void codeValue(Environment env, Context ctx, Assembler asm, ClassDec-

laration c)

gobd +0bd0obooboboooboboooooboo
gobd +0b0oboobooboooboobooooonboo

00000 env(D0OODODOOO Environment 000000), ctx (00O00DO
O00000 ContextJ D OO DOO),asm (00000000 Assembler [
00000),c (ClassDeclaration 0 0 00 0 O)

goobodg bood

0000 +0000 String0 00 00 java.lang.StringBuffer 0 0 O O toString
000000000000 0000D0D00D0000000 javadang.StringBuffer
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0000000 opecnew 00O opecdup 00 toString D 0O 00000 in-
vokevirtual 0 0 000000000 DOO0O String0 0000000 su-
per.codeValue O OO O OO OOOO

00000 javalang.StringBuffer 0000000000000 O0OO toString
ubobobooboooboooboobooobooooboooo

e public String toPrettyString()

oo +00bogbooobo

oo +0gboboobogbooboboo
goood gooo

O0000 String0 00000

D000 imfixFormOOOOOODOOOO

goood ooooo
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4.5.4 OpenJIT.frontend.tree. AndExpression [0 0 [

public class AndExpression extends BinaryLogicalExpression
(1) OO

OD000000 ASTO ANDODODOODOODOOODOODDOOODODOODOODOO
googoogd

(2) 0DOODOO(00)

oo

(3 0OOOOO0O

e public AndExpression(int where, Expression left, Expression right)

0000 ASTO AndOODOOOODOOOOODOO

0000 ODO00D00OD00OO BinaryLogicalExpression0 00000000000
00000000000 ANDODOODOODOODODOODOOOO

00000 where (000)0 left (ANDO OO O OO Expression 00000
0)0 right (ANDO DO OO OO Expression 0 00000)

gooood ooo
0000 superD00000O0O AND(O O), where, left, right 000000

goobodg bood

(4) DOOO

e public void checkCondition(Environment env, Context ctx, long vset, Hashtable

exp, ConditionVars cvars)

0000 ANDODOOOOOOOOO

O000 ANDOOOOODDOOO0OO0OD0ODODOO0ODOOOOOODDO BooleanEx-
pression 0 00000
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O0000 env(DODDOOOO Environment 00 O0000), ctx (00000
000000 Context00DD0DD0), vset (D0ODO0DD), exp (0000
0000), cvars (0000000D00000)

goood gooo

O0D00 0000 true/false 000000 OO OO BooleanExpression O O O
000000000 true/false0 000 0000 0O 0 BooleanExpression 0
00000 cvars000O000O0O00COO0O0OO0OOOOOOOOOOO
goooogobd

goodod ooooga
e Expression eval(boolean a, boolean b)

O000 DODDDODOODODDDODOODO booleanO O OO0

O000 booleanO0OO00OO0O0OODODODOO BooleanExpression 0 000 OO
gooogoad

00000 a(booleanO ), b (boolean O)
OO0D0O0O0O Expression0 000000

0000 a&&b 00000 BooleanExpression 0 0000000000000
goobobooboouoobobooo

goood oooon
e Expression simpify()

0000 ODO0O0Oooooogo

O000 DO0OO00O0O00O0Dtue00000O0O0OOOOO
00000 OO0

O0000O Expression0 000000

O000 D000 true0 000000000 ANDOOOOODODOOOODODO
Otrue0 000000000 ANDOODOOODOOOODOOOOOOOO
thisOOOOOOOOOO
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goood gbooon

e void codeBranch(Environment env, Context ctx, Assembler asm, Label 1bl,

boolean whenTrue)

O000 ANDOOOODODOOOoOOODOOoOoDOO

O000 ANDODOOODOOODOODOODDOOO0OOO0O0Oooooooooon
uooooan

00000 env(D0OODDODOO Environment 000000), ctx (00O00DO
O00000 ContextJ D OO DOO),asm (00000000 Assembler [
0000O0),bl(000000000), whenTrue (000000 O0COO
00000000000000000000)

goood gooo

0000 whenTrueO TrueD 00D O00OO0O0DOI200000 left.codeBranch(env,
ctx, asm, 1bl2, false), right.codeBranch(env, ctx, asm, Ibl, true)
O000D0O00O0oOO0O bl2000000 whenTrue O False O O 00O
left.codeBranch(env, ctx, asm, 1bl, false), right.codeBranch(env, asm, Ibl,

false) 000000

dooodo ooooad
e public String toPrettyString()

O000 ANDOOOODOOODOO

O000 ANDOOOODOOODOOoooooo
goood gooo

O0000 String0 00000

D000 imfixFormOOOOOODOOOO

goood ooooo
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4.5.5 OpenJIT.frontend.tree.ArrayAccessExpression [ (1 []

public class ArrayAccessExpression extends UnaryExpression

(1)

g

0000000 ASTOODODDODOOODODODOODODO0ODOODOODDODODOOOOODOOO
goooooonon

(2)

(3)

(4)

0D00ooOo(00)

e public Expression index

gboobouooboobobobooboo

ogoooooa
public ArrayAccessExpression(int where, Expression right, Expression index)

0000 ASTO[JDODOOOOOODOOO

O000 DOO0O0O0O000O UnaryExpression0 000000000 0ODODOODO
00000 ([|000o0000o0o0ooooooo

00000 where (0D0DO), right (00000 Expression 00000 0), index
(000 indexO 00O Expression000000)

goobodg bood

0000 super0 000000 ARRAYACCESS(O O), where, Type.tError(O
0), right 00 0000 this.index O index 0000000

goood ooooo

ugoon

e public long checkValue(Environment env, Context ctx, long vset, Hashtable exp)

oo obogboobdod
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O000 right 00000 indexO int000000O000ODODODOO indexO int
ubooooan

00000 env (0000000 Environment 00 O0000), ctx (00000
000000 Context00DODOO0), vset (000D0O000),exp (0000
oooo)

goobodg boboooo

0000 right.checkValue D000 0O O0COO0O0O right 0O00O0OOO in-
dex.checkValue O OO DODODOOO0OD indexODOOOOOOOOOD index
O00nt00000O0Oconvert 0000000000 right0OOdOOQd
O00O0type0DO00O0O0OindexOOODODOODDOODODODOOODOOODODO
gogog

O0000 index O null 0 O 00O array.index.required D 00000 0O0O0 OO
right 000000000000 notarray0 000000000

public long check LHS(Environment env, Context ctx, long vset, Hashtable exp)

oo gbobboobuoobdoubuobbobuoobooobo

good gogoboooobdoodobobobuobobobuoobobobo
ugooo

00000 env (0000000 Environment 00 0000), ctx (00000
000000 Context 0 DOD0DODO), vset (00O0D0D00D0), exp (0000
oooo)

Oooood ooooogoo
0000 checkValue(env, ctx, vset, exp) 0 0 0000

goood ooooo

public long checkAssignOp(Environment env, Context ctx, long vset, Hashtable

exp, Expression outside)

gobod oodb +=0000b00tbobtbobuooboubuoobonoo
o
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good bbb +=00b0bbbogoubbbtbooooubbbooo
ugoboobooboobood

00000 env(D0OODDODOO Environment 000000), ctx (00O00DO
000000 Context 000000), vset (D0D00000),exp (0000
000 0), outside (0 O O O Expression)

gooodo ooooood
0000 checkValue(env, ctx, vset, exp) 0 0 0000

goood oooon
e Type toType(Environment env, Context ctx)

gobd boboobooboboooboooo

good oogoboooboobooboodoooboobbooobooboboonn
ggobobbboobooboobuoooboboubobouobooo
uon

O0000 env(DOODDOOOO Environment 00 0000), ctx (00000
000000 Context0DDOODODO)

gooog oo

0000 toType(env, right.toType(env, ¢tx)) D 000000000000 OO
oo

goood oooon
e Type toType(Environment env, Type t)

0000 0O0000D000000000000
0000 0O000000D00000000000000000

00000 env(DO0ODOO0O0O Environment 0 00000),t(00000)
00000 00000000

0000 O000000000000000000000000

goood boooo
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e public Expression inline(Environment env, Context ctx)

O000 OO0 inlining0 00O
0000 0000 CommaExpression 0 0 O inlining 0 0 00O

00000 env(D0OODDODODO Environment 000000), ctx (00O00DO
DDDDDDCOnteXtDDDDDD)

O0000 inlining0 00O

O000 D000 indexOODODOODODODOOOOOOO CommakExpression [
00000 CommaExpression 0 inlining0 00 000000000000

goood oooon
e public Expression inlineValue(Environment env, Context ctx)

O000 OO0 inlining0D 00O
OO000 OD00000D00000000 inlining0 00O

00000 env(D0ODODODDODOO Environment 000000), ctx (00O00DO
DDDDDDCOnteXtDDDDDD)

O0000 inlining0 00O

0000 rightinlineValueO OO OO OOOOO0ODODODODO inlining00OD0ODODO
right 0 00000 index.inlineValue 0 OO0 00000000 OOOOO0O
inlining0 0000 indexO0ODOOOO0OOODODO thisOOOO

O0000 oooog
e public Expression inlineLHS(Environment env, Context ctx)

O000 OO0 inlining0 00O
0000 D000O0D0O00000000D0 inliningD0O0O0O

00000 env(DOODDODOO Environment 000000), ctx (00O00DO
DDDDDDCOnteXtDDDDDD)

O0000 inlining0 00O
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0000 inlineValue(env, ctx) 0000 OO

goood oooon
e public Expression copyInline(Context ctx)

O000 DODDmmliningD0D0D0D0O0O0OOO

O000 D0O000000000D000000000Od right, index 00 00O in-
liningO O OO

00000 e¢tx (00000000000 Context DO ODODODO)
gobood boooooooooo

O000 clone000OO0O0O0O0DOOO ArrayAccessExpression0 00000 eO
000 right.copylnlineD0 000 D0O0O00O0OO0OOCO0O0DOO erightD OO
00 index.copylnline0 000 0000000000000 edndexO OO
gooooobdednong

oobobodg goood
e public int costInline(int thresh)

0000 inlining0DO0O0O00O0OOO

0000 right, indexO inlining0 0000000000000 inliningO OO
gogoo

00000 thresh (O0O)
O0000 inlining0 0000

0000 right.costInline, index.costInline 0 00 00 0O 0O 0O OO right, index O
inlining0 00000000 D020000 1000000000

dooodo oooogad
e int codeLValue(Environment env, Context ctx, Assembler asm)

oo obogbobdobooboobouobobobuobboboboobo

O00D0 right,indexOODODOOOODODOOOOOODODODDDODOO
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O0000 env(DODDOOOO Environment 00 O0000), ctx (00000
000000 Context 000000 ),asm (00000000 Assembler O
ooooo)

oot oboubooooo

0000 right.codeValue, index.codeValue D OO0 0 O0OO0OOODODOOODO
ugobobobooobobodooboboobboooboboonboo
20000

goodod ooogad
e void codeLoad(Environment env, Context ctx, Assembler asm)

oo googbobobobouoboboobobobuobooboobooboo

oo googoobooboooooobobobbobobobbobobo
ugoobogoboooboboooboooooon

00000 env(D0OODODODOO Environment 000000), ctx (00O00DO
O00000 ContextJ O ODDOO),asm (00000000 Assembler [
ooooo)

goobodg bood

O000 ODO0OD0OOOOOOOO boolean, byte D O O OO opc_baloadd char O
000D opc_caloadD short 00 OO0 opcsaload0 00D O0DOOOODOO
opcialocad DD 00D OOODODOOOOOOOOODOOO

oobobodg goood
e void codeStore(Environment env, Context ctx, Assembler asm)

oo googooboboboboobobuobuoobooboboboo

good obodbobuoobobodobooobuooobboobbooboo
ugoboogbdoboooboboooboboboobouobon

O0000 env(DOODDOOOO Environment 00 0000), ctx (00000
000000 ContextJ D ODDOO),asm (0000000 O Assembler [
ooooo)

991



goood gooo

O000 ODDOD0O0O0O0000O boolean, byte d O O O O opc_bastored char [
0000 ope_castored short 0 0O OO opesastoreD D 00D OO0O0O0OO
opciastore 00 000000 DOOOODOOODODOOOOO

dooodo oooogad
e public void codeValue(Environment env, Context ctx, Assembler asm)

gobd bobdooooboboobobuouoboboboobobbood
gobd bobdooooboboobobouoboboboobobbooa

O0000 env(DODODOO0O Environment 00 O0000), ctx (00000
000000 Context 0000 00),asm (00000000 Assembler O
ooooo)

OooQdoQo ooog
0000 codelValueO OO DO ODOOOOO codeLoadOOODOOOOOOO

goood oooogao
e public void print(PrintStream out)

O000 OD0o0o0oooooooobo

o000 ODoO0o0oobooooboo

00000 out (String0 00O O PrintStream)
Oooboo ood

0000 DO00O000O0 PrintStreamout0 00000

goood oooon
e public String toPrettyString()

oo obogooooooboo
oo obogbooobuooboon

goobodg bood
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O0000 String0 00000

0000 toPrettyString 0 00 OO right, index 0000000000000
“right[index]” 00 0000000000000 0OOO

gogod ooooo
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4.5.6 OpenJIT.frontend.tree.ArrayExpression [0 [

public class ArrayExpression extends NaryExpression

(1) 0O

0000000 ASTOODODDOODODDODOODODOODOODOODODOOODODOOODOOO
gooo

(2) 0DOODOO(00)

oo

(3) DO0OOOOO
e public ArrayExpression(int where, Expression args|])

0000 ArrayExpression0 00000000000

0000 00000000 NaryExpressionO0 OO OO0OO0O000O00O0OO Array-
Expression0 00000000000

00000 where (D0D0),args]] (00D0O0O0OO0DODO)
gooog bod

0000 super0000000 ARRAY (O0O), where, Type.tError (O O ), null,
args 0 ooggd

goood ooooo

(4) 0OOO
e public long checkValue(Environment env, Context ctx, long vset, Hashtable exp)

good ooboboooo

0000 invalidaarrayexpr0 OO0 Q0000000
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O0000 env(DODDOOOO Environment 00 O0000), ctx (00000
000000 Context00DD0DD0), vset (D0ODO0DD), exp (0000
oooo)

ool ooooood
O000 D000 invalid.arrayexpr0 00000000 vsetd O OO

goood gooo

e public long checkInitializer(Environment env, Context ctx, long vset, Type t,

Hashtable exp)

oo obobobobboobooboobo

O000 DO00D0O0O0000D000D0O00O0000dAO checkInitializer d O
ugooo

O0000 env(DODDOOO0O Environment 00 0000), ctx (00000
000000 Context 1000 D0D0), vset (J000000),t (0000
00D00),exp (00000DDO0)

goobodg boboooo

O000 typeD t00O0000tO0O0O0O0OOCDOOCOOOCOtOOOODOO
argsJO0O00D00O00O0O0ODO checklnitialize! OO DOOOOOO0OtOO
Oargs000O0O0O00OO0OODOO0OOOCCOOOOOVvsetOOOO

00000 t00000000000000000J invalid.array.init0 0000
gooood

e public Expression inline(Environment env, Context ctx)

O000 OO0 inlining0 00O

0000 argsO 000000000 inlining0 000 argsO0O0O0ODOODO
goon

O0000 env(DOODOOO0O Environment 00 0000), ctx (00000
000000 Context0DDOODODO)

00000 inlining0 000
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O000 argsOO0OOD0O0D0O0O00Ommline0000O0O0OODOO inlining0 00O
O000args00O000C0O0O00O0C00O0 inliningD OO0 nullOOOO
000 CommaExpression0 0 000000000Q0DO inlining0 00000
00000 CommaExpression0 0 00000000000OOQCAO inlining
00000000000 0D0D0000000 CommaExpressiond 0000
googd

Ooodod ooood
e public Expression inlineValue(Environment env, Context ctx)

O000 OO0 inlining0D 00O

O000 argsUODDOOOD0OO0OCO imlining0 000 argsO0O0OO0ODOODO
oooo

00000 env(D0OODODODOO Environment 000000), ctx (00O00DO
DDDDDDCOnteXtDDDDDD)

O0000 inlining0 00O

O000 argsUODDOOOD0OO0OCO imlining0 000 argsO0O0OO0DOODO
00000000 thsOoOO

doodoo oooogad
e public void codeValue(Environment env, Context ctx, Assembler asm)

gobod boboboobooboobobobobooboobobobooboo

good ogoboooboooboobobboboooboboobboooboboonn
gbobooboboobobooobouoboboboooo

O0000 env(DOODDOOOO Environment 00 0000), ctx (00000
000000 Context 000000 ),asm (00000000 Assembler O
ooooo)

goood gooo

O000 argslengthOOOOODOOOOOOOopelde0O0O0OO0O0OOCODO
0000000000000 0 args00O0O0O0OOODOOOOOOCOOO
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UO0ODODOopenewarrayl OO0 00000000000 DODOOOOOOOO
Uboboobo0boouobobuobO0obOn opecanewarray U 00O 00
goooboobbooboboo

goddoooobobooobooooogdb argsddogooooooon
O00o0oo0ooOoo0ooooodoopedupd 0D ODOOOOODOOO
gooobgoooooooooboboooboobooboooboooooo
0000000000 OCcodeValueO OO OO OOO0OooOooooood
0000000000000 D00bOO0O0oOooOooDOOd boolean, byte
00000 ope_bastored char O O O O O opc_castored short 0 O 0O O O
opcsastored intd O OO Odopcdstore 0 0000000000 O0OODOO
oo oooooooa

goood oooon
e public String toPrettyString()

good ooboboobobaon
oo obogbooobuooboon
goood gooo

O0000 String0 00000

0000 toPrettyString0 0000 “{args 000000000000 OOO
aggo

goood ooooo
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4.5.7 OpenJIT.frontend.tree.Assign AddExpression [0 [

public class AssignAddExpression extends AssignOpExpression
(1) OO

O000000ASTO +=00000000000000000000O0OOOO0
gooo

(2) 0DOODOO(00)

oo

(3) DODODOOODO
e public AssignAddExpression(int where, Expression left, Expression right)

0000 ASTO +=0000000000

0000 00000000 AssignOpExpression0 000000000000
goboobodbdd +=000b0tb0bbuooboobo

00000 where (ODO)O left (+=00000 0 Expression 00000 0)0
right (+=00 0000 Expression 0 000 00)

goobodg bood

0000 super0000000 ASGADD(O O), where, left, right 0 00 000

gooodg odod

(4) 0OOO
e void select Type(Environment env, Context ctx, int tm)

oot +=00000ooao

0000 DO0D0D0D type(0DDOOOODO AssignOpExpression 0 000 000
0000)0ooooo
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O0000 env(DODDOOOO Environment 00 O0000), ctx (00000
000000 Context00DDO00O0),tm(00000O0OODODODO)

goobodg bood

O000 DO0ODOO0 StringD00000O0000ODO StringD 0000000
bbb dmudbbogoboooobbooobobooonboo
god

oobobodg goood
e public int costInline(int thresh)

0000 InliningDOO0OO0OCOOO
0000 +=0000 inlining000000O0O
00000 thresh (O0O)

O0000 inlining0 0000

0000 +=00000000000 super.costlnline(thresh) 00000000
oooboooobo 20000

Ooodo ooood
e void code(Environment env, Context ctx, Assembler asm, boolean valNeeded)

ool +=000000b0bbobuobooboobn
ool +=000000b00bb0obuobooboobn

O0000 env(DODDOOO0O Environment 00 O0000), ctx (00000
000000 Context 0000 00),asm (00000000 Assembler O
O0000),valNeeded (000 DD0D000000O0O0OO0DDODOOOO
0ooo)

goobodg bood

0000 +0000 String0 00 00 java.lang.StringBuffer 0 0 O O toString
000000000000 0000D0D00D0000000 javadang.StringBuffer
0000000 opecnew 00O opecdup 00 toString D 0O 00000 in-
vokevirtual 00 0000000000000 OOO valNeeded O TrueO O
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000000000000 codeDup0 000000000 StringD OO0
0000 supercode 0 000000000

00000 javalang.StringBuffer 000 0000000000000 toString
0000000000000000000000000000

e void codeOperation(Environment env, Context ctx, Assembler asm)

oot +=0000b0o0o0boooogobod

oot bbodooooub +~=00ubooooboobooboboboobobob
god

O0000 env(DODDOOO0O Environment 00 0000), ctx (00000
000000 Context 000000 ),asm (00000000 Assembler O
ooooo)

goood gooo

0000 opciadd (0 0O) 0O type.getTypeCodeOffset() D00 OO ODOOODO
00000000 asmOd0O000000addO0DOOOOOOO0O

odoooo oooogad
e public String toPrettyString()

gobd +=0b00o0bobgood

oo +=00000000booboboo
gpoood gooo

O0000 Stringd 00000

D000 imfixFormOOOOOODOOOO

goood ooooo
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4.5.8 OpenJIT.frontend.tree.AssignBit AndExpression O [0 [

public class AssignBitOrExpression extends AssignOpExpression
(1) OO

O000000ASTO &=00000000000000000000O00O0O00O0
gooo

(2) 0DOODOO(00)

oo

(3 0OOOOO0O

e public AssignBitAndExpression(int where, Expression left, Expression right)

0000 ASTO &=0000000000

0000 00000000 AssignOpExpression0 000000000000
0000000000 &=000000000000000

00000 where (000)0 left (&=00 0000 Expression 00000 0)0
right (&=00 0000 Expression 0 00000)

goobodg bood

0000 super0000000 ASGBITAND(O O), where, left, right 0 00 O
0o

goood gooo

(4) 0OOO
e void select Type(Environment env, Context ctx, int tm)

0000 &&=000000000

0000 DO0ODDO0 type(0DDDOOOOD AssignOpExpression0 000 00O
00)oDoooog
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O0000 env(DODDOOOO Environment 00 O0000), ctx (00000
000000 Context00DDO00O0),tm(00000O0OODODODO)

goobodg bood
o0 bobdoobmbodboboobobooboooboooobooog

Ooodo ooood
e void codeOperation(Environment env, Context ctx, Assembler asm)

0000 &&=000000000000000

0000 0D0000000&=000000000000000000000
god

O0000 env(DODDOOO0O Environment 00 0000), ctx (00000
000000 Context 0000 00),asm (00000000 Assembler O
ooooo)

goobodg bood

0000 opciand (0 0O) 0O type.getTypeCodeOffset() D00 DO ODOOODO
000000000 asmO000000 addO0O0O0O0OOOO0OOO

goood oooon
e public String toPrettyString()

0000 &=0000000000

0000 &&=0000000000000000
gpoood gooo

O0000 String0 00000

D000 infixFormOOOOOOOOOO

goood boooo
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4.5.9 OpenJIT.frontend.tree.AssignBitOrExpression [0 [ [J

public class AssignBitOrExpression extends AssignOpExpression
(1) OO

0000000 ASTO |=00000000000000O0O0O0OO0OOOOOO
gooo

(2) 0DOODOO(00)

oo

(3 0OOOOO0O

e public AssignBitOrExpression(int where, Expression left, Expression right)

0000 ASTO |=0000000000

0000 00000000 AssignOpExpression0 000000000000
0000000000 |=000000000000000

00000 where (000)0 left (=000 000 Expression 00000 0)0
right (|=000 000 Expression000000)

goobodg bood

0000 super000 0000 ASGBITOR(O O), where, left, right 0 0 0 O
0o

goood ooo

(4) 0OOO
e void select Type(Environment env, Context ctx, int tm)

0000 |=000000000

0000 DO0ODDO0 type(0DOO0OOD AssignOpExpression0 000 00O
00)oDoooog
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O0000 env(DODDOOOO Environment 00 O0000), ctx (00000
000000 Context00DDO00O0),tm(00000O0OODODODO)

goobodg bood
o0 bobdoobmbodboboobobooboooboooobooog

Ooodo ooood
e void codeOperation(Environment env, Context ctx, Assembler asm)

0000 |=000000000000000

0000 0D0000000 |=00000000000000000000OO0O
god

O0000 env(DODOOO0O Environment 0 0 0000), ctx (00000
000000 Context 0000 00),asm (00000000 Assembler O
ooooo)

goobodg bood

0000 opcdor (O0O)O type.getTypeCodeOffset() DD 0D OO0O00OOODO
00000000 asmO 000000 addODOOO0OO0ODOOO

goood oooon
e public String toPrettyString()

0000 |=0000000000

0000 |=0000000000000000
goood gooo

O0000 String0 00000

D000 infixFormOOOOOOOOOO

goood boooo
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4.5.10 OpenJIT.frontend.tree.AssignBitXorExpression [ [0 [

public class AssignBitXorExpression extends AssignOpExpression
(1) OO

O000000ASTO'=000000000000000000O0DOOOODOO
gooo

(2) 0DOODOO(00)

oo

(3 0OOOOO0O

e public AssignBitXorExpression(int where, Expression left, Expression right)

0000 ASTO=0000000000

0000 00000000 AssignOpExpression0 000000000000
O000O0O0O0O0ODOO0"=000000OobODbODbODDbDDbOo

00000 where (00 D)0 left (‘=000 000 Expression 00000 0)0
right ("=000000 Expression 0 0O0000)

goobodg bood

0000 super000 0000 ASGBITXOR(O O), where, left, right 0 0 0O O
0o

gobood ooo

(4) 0OOO
e void select Type(Environment env, Context ctx, int tm)

0000 "=0000000ooo

0000 DO0DDO0 type(0DDOO0OOD AssignOpExpression0 000 00O
00)oDoooog
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O0000 env(DODDOOOO Environment 00 O0000), ctx (00000
000000 Context00DDO00O0),tm(00000O0OODODODO)

goobodg bood
o0 bobdoobmbodboboobobooboooboooobooog

Ooodo ooood
e void codeOperation(Environment env, Context ctx, Assembler asm)

0000 "=0000000b0b0boboboboon

0000 ODOoOO00o0ob0"=000000obboooobobboboooooo
god

O0000 env(DODODOO0O Environment 0 0 0000), ctx (00000
000000 Context 0000 00),asm (00000000 Assembler O
ooooo)

goobodg bood

0000 opcixor (00O)DO type.getTypeCodeOffset() D0 DO OO0O0O0O0DOO
00000000 asmO 000000 addODOOOO0ODOOO

goood oooon
e public String toPrettyString()

0000 "'=0000000000

0000 "'=00000000D0ODbDODODoODbODOOo
goood gooo

O0000 String0 00000

D000 infixFormOOOOOOOOOO

goood boooo
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4.5.11 OpenJIT.frontend.tree.AssignDivideExpression [ [

public class AssignDivideExpression extends AssignOpExpression
(1) OO

0000000 ASTO /=00000000000000000O00OO0OOOOOO0
gooo

(2) 0DOODOO(00)

oo

(3) DO0DDOOOO
e public AssignDivideExpression(int where, Expression left, Expression right)

0000 ASTO /=0000000000

0000 00000000 AssignOpExpression0 000000000000
oo0o00o0oO0O00O0 /=000000000000000O

00000 where (D0O0O)0O left (/=000000 Expression 000000)0
right (/=000000 Expression 0 0O0000)

goobodg bood

0000 super0000 000 ASGDIV(D O), where, left, right 0 0 0 0 00

goood ood

(4) 0OOO
e void select Type(Environment env, Context ctx, int tm)

0000 /=000000000

0000 DO0OD0DD type(0DD0OOODO AssignOpExpression 0 000 00O
00)0Doooog
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O0000 env(DODDOOOO Environment 00 O0000), ctx (00000
000000 Context00DDO00O0),tm(00000O0OODODODO)

goobodg bood
o0 bobdoobmbodboboobobooboooboooobooog

Ooodo ooood
e void codeOperation(Environment env, Context ctx, Assembler asm)

0000 /=000000000000000

0000 0D0D000000 /=000000000000000000000
god

O0000 env(DODDOOO0O Environment 00 0000), ctx (00000
000000 Context 0000 00),asm (00000000 Assembler O
ooooo)

goobodg bood

0000 opeidiv(00)0O type.getTypeCodeOffset() DD O D000 O0DDODO
00000000 asmO 000000 addODOOOO0ODOOO

goood oooon
e public String toPrettyString()

0000 /=0000000000

0000 /=000000000000000O
goood gooo

O0000 String0 00000

D000 infixFormOOOOOOOOOO

goood boooo
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4.5.12 OpenJIT.frontend.tree.AssignExpression (I [ [J

public class AssignExpression extends BinaryAssignExpression
(1) OO

O000000ASTO =00000000000000000000000O00O00
gooo

(2) 0DOODOO(00)

oo

(3) DO0DDOOOO
e public AssignExpression(int where, Expression left, Expression right)

0000 ASTO =0000000000

0000 00000000 BinaryAssignExpression 0 00000000000
goboboobdoud=00000b0o0uboubooo

00000 where (D000)0 left (=000000 Expression 00000 0)0
right (=000000 Expression 0 0 0000)

goobodg bood

0000 super000 0000 ASSIGN(O O), where, left, right 0 0 00 00

goobod ood

(4) 0OOO
e public long checkValue(Environment env, Context ctx, long vset, Hashtable exp)

good oobobood

0000 ODO0DODO00000O0000LHSOOOOoOOoODDoOoOOoOOoOoooooOo
uboooooboobood
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O0000 env(DODDOOOO Environment 00 O0000), ctx (00000
000000 Context00DD0DD0), vset (D0ODO0DD), exp (0000
oooo)

gboobod oboobod

0000 right.checkValue O O0DOO0DO00O0OO0O0OOODOOO vsetOOOOOO
left.checkLHS O 0O OO ODOOOOOCOO0O vetdOOOOODOOO
left.typed type D OO D0 O000O0O typedOOODOODODOODOO convert
O0000000000000rrght0 00000000 vsetdOOOO

goodod ooogo
e public int costInline(int thresh)

O000 InlningD000O0OOOOOOO

O000 =0000 inlining0D 000000

00000 thresh (O0O)

O0000 inlining0 0000

0000 000000020 super.costInline(thresh) 000000000000

Ooodo ooooo
e public void codeValue(Environment env, Context ctx, Assembler asm)

ool =00u0ogooboobbobn

gbod googboboouooboobobouoboboobuobobobouooboo
ubooooooooon

00000 env (0000000 Environment 00 O0000), ctx (00000
000000 Context 000000 ),asm (00000000 Assembler O
oooon)

goood gooo

0000 left.codelValueDO OO OOODODOOOODOOODOOOODOOOOODO
000000000 depthOODOODOO right.codeValueO OO OOOOODO
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O00000000D0ODO0O00000 codeDupd0 00000000 OOO
0000000000000 0000000000000Od left.codeStore
0000000000000 D0O00ODDO0ODOOOdepthDO00O0OODODOO

Ooodo ooooo
e public void code(Environment env, Context ctx, Assembler asm)

good =dboboooobooooon
o0 boboboodoobobuoboboboooboobobooboo

00000 env(DOODODDODODO Environment 000000), ctx (00O00DO
O00000 ContextJ D OO DOO),asm (00000000 Assembler [
ooooo)

goobodg bood

0000 left.codelValueDO OO OOOODOOOODOOODOOOODOOOOODO
00000 right.codeValue O OO ODODODDOOODDOODOOOODOOOOO
00000 left.codeStore 0 D00 000D O0O0OODOOOOOOOOOODO
uboogoooan

googod oboooo
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4.5.13 OpenJIT.frontend.tree.AssignMultiplyExpression O [
D

public class AssignMultiplyExpression extends AssignOpExpression

(1) 0O

0000000 ASTO*=0000000000000000O000O0OOOOO
gooo

(2) 0DOOOO(00)

god

(3) DO0DDOOOO
e public AssignMultiplyExpression(int where, Expression left, Expression right)

0000 ASTO *=000000000OO0

0000 00000000 AssignOpExpression0 000000000000
0000000000 *0000000000o00o000d

00000 where (OO0O0O)0 left (*=000000 Expression 00 0000)0
right (*=00000 0 Expression000000)

00000 000
0000 super0 000000 ASGMUL(DO O ), where, left, right 0 00 000

goood odod

(4) 0OOO
e void select Type(Environment env, Context ctx, int tm)

0000 *00oOooooood
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0000 DO0ODDOO0 type(0DOOOODO AssignOpExpression 0 000 00O
00)oDoooog

00000 env(D0OODDOOO Environment 000000), ctx (00O00DO
DDDDDDConteXtDDDDDD),tm(DDDDDDDDDDD)

goood gooo
oo bbb dmbddbooboobbobooboobooboa

Ooodo ooooo
e void codeOperation(Environment env, Context ctx, Assembler asm)

0000 *00O0O0oOoooooooooo

0000 00000000 *=000000000oooooooooooo
god

00000 env (0000000 Environment 00 O0000), ctx (00000
000000 Context 000000 ),asm (00000000 Assembler O
oooon)

goood gooo

0000 opcimul (O0)0O type.getTypeCodeOffset() D00 ODODOODODO
000000000 asmOd0O000000addO0DOOODOOOOO

odoooo oooogad
e public String toPrettyString()

0000 *=0OoOoooooooo

0000 *=000OO0OO0OO0OO00OOoOoOoooooo
goobod bodod

00000 Stringd 00000

D000 imfixFormOOOOOODOOOO

goood googn
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4.5.14 OpenJIT.frontend.tree.AssignOpExpression [ [

public class AssignOpExpression extends BinaryAssignExpression
(1) OO

0000000 ASTO 4=, &=, |=, "=, /=, *=, %=, <<=, >>=, =, >>>=[
000000000000 0000000000000000000000000
(2) DOoOooOOo(@O)

oo

(3) DODODOOODO
e public AssignOpExpression(int op, int where, Expression left, Expression right)

0000 AssignOpExpression0 00000000000

O000 00000000 BinaryAssignExpression0 00000000000
00000000000 AssignOpExpression0 00000000000

O0000 op(DODOOODO), where (0 0OD), left (00 OO Expression), right
(0 0O 00O Expression)

goooo ooo
0000 super(op, where, left, right) 0 00000

gogod ooooo

(4) 0OOO
e int getIncrement()

oot +=,—=00b000ooo040ao0o0od

gobod +=0000b0udbb =00bb0bobuobobooooooaoan
ugpoogoon
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gooboo booo
goood bood

0000 D000 opOIDENT (0DD)00DO00DODD itO00D0OODO
OopO INTVAL (OD0)00OOO0O0OOleft000000O00000O0 opO
ASGADDODOOODOODODODDOO ASGSUBODDODOOOODODOODODOO
0000000000000 000000 NOINC (Integer. MAX VALUE
oooooo)oooo

ooodo ooood
e public long checkValue(Environment env, Context ctx, long vset, Hashtable exp)

googd gbogooobn

O000 DO0OD0O000D00000LHSOOODODODDDODODODODOOOODOO
uboooooboobod

00000 env (0000000 Environment 00 0000), ctx (00000
000000 Context 0 DOD0DODO), vset (00O0D0D00D0), exp (0000
oooo)

goobodg boboooo

0000 left.checkAssignOp 0 DD 00000000 DOO0O vset 0000
00 right.checkValue OO0 00000000000 vsetOOOOOO
left.type.get TypeMask(), right.type.get TypeMask() D D 0 O O type 0 0O O
obdoooobooooobooogbddeonvert 0o ooon
goddvsetd g

ooodo ooood
e public Expression inlineValue(Environment env, Context ctx)

O000 OO0 inlining0D 00O
O000 DODDO0O0O0O00000 mlining00000OOO

O0000 env(DODODOO0O Environment 0 0 0000), ctx (00000
000000 Context0DDOODODO)
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O0000 inlining0 00O

0000 left.inlineValueDOOOOOODOOODOO leftd 00 OO0 right.inlineValue
00000000000 rghtd0000doOoOoOO thisOOoOO

goood oooon
e public Expression copyInline(Context ctx)

O000 DOOOnlining00O00000O0O0OO

0000 00000000000000000000 left, right 0000 inlin-
ing0 000

O000D0 e¢tx(DOO0ODOO0OO0OO0OO0OO0O0O0 ContextOOODODODO)
gboood gbouobobbobodgo

0000 clonedJ00000D0O0OO0O AssignOpExpression0 00000 eO O
OO0 left.copylnline 0 OO0 DO DO O0OO00OO0DOODODODOOOeleft00O0nOO
right.copylnline 0 0 0000000000000 0ODOerightd0O00O0O0O
oo eddng

goodod ooogad
e public int costInline(int thresh)

O000 inlining0 00000000

0000 right, indexO inlining0 O000O0000OCDOOO inlining0DOO0ODO
oo

00000 thresh (00)
00000 inlining0 0000

0000 getlnerement() D 000000000 NOINC(DD)DDOOO 200
000000 34super.costInline(thresh) O inlining0 0 0000000

goood gooon

e void code(Environment env, Context ctx, Assembler asm, boolean valNeeded)
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oo gbogboboboobbooboooo

o000 bobobo200b00b0ob0obooooobooboooobooon
ugooooaood

O0000 env(DODDOOO0O Environment 00 0000), ctx (00000
000000 Context 000000 ),asm (00000000 Assembler O
O0000),valNeeded (000D D0D000000OO00OOODODOODOOO
0oo)

goood gooo

0000 getlncrement() 000000 valD D O0O000O valO NOINCODODODO
O000000D0DOD0O0O0ODO0000DODODOD0ODO0O valOODODOO op.ine
O00000D0ODODODDODDODODO0OO0000DDOO valNeededODDODODODOO
0000 left.codeValueO OO DO OOOOOOleft00O00O00O0OOODO
gooobboogbuoobooobobnboog

valO NOINCO O OO left.codelLValue O D OO 000000 DOOOOO
O0000OcodeDup0 000 000O0OOOOOOOOOOOOOOO
OO0D0O000000 leftcodeLload DO O OO0 left0 00 O00O0O00OO
0000000 codeConversion 0 0000000000 OOOOOO0O
O00O0O lefttype 0O OO ODODODODODOOOODOOODODDOOOOOOODO
0 00 right.codeValue DO OO OO0 O00OODDOO0OO0OOOODOOOODOOOO
00 codeOperation0 0 0000000000000 OOO0OOODOOODOO
200 000000000000 00DO0OO0ODOOCUOOoOlefto0gnog
00000 codeConversion 0 OO0 O0O00O00O0O valNeededO OO O OO
O000OOcodeDupO0 000000000000 DOOOOODOOODOOO
000 left.codeStore 00O 00 O000O0DOOOO0OODOOODOOOODO
gooooooon

ooodo ooood
e public void codeValue(Environment env, Context ctx, Assembler asm)

gobd bobdooboobooboooboboobooobobooa

o0 bobdooobooboboooboboobooobobooa
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O0000 env(DODDOOOO Environment 00 O0000), ctx (00000
000000 Context 000000 ),asm (00000000 Assembler O
ooooo)

gooood ogo
0000 code(env, ctx, asm, true) 000000

ooodo ooooo
e public void code(Environment env, Context ctx, Assembler asm)

gobd bobdooboobooboooboboobooobobooa
0000 boboboboobuobouooboboobouoobobooo

O0000 env(DOODDOOOO Environment 00 0000), ctx (00000
000000 Context 0000 00),asm (00000000 Assembler O
ooooo)

gooood ooo
0000 code(env, ctx, asm, false) 0 00 00O

goodod ooogao
e public void print(PrintStream out)

oot boogbobooogd

oot booooobobdoood

00000 out (String0 00O O PrintStream)

goood gooo

0000 00000 “op left right)” 0 0 0 O PrintStream out 0 0 0000

gboood ooood
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4.5.15 OpenJIT.frontend.tree.AssignRemainderExpression []
0 O

public class AssignRemainderExpression extends AssignOpExpression

(1) 0O

0000000 ASTO %=00000000000000000000000CO
goodad

(2) 0DOOOO(00)

god

(3) DODODOOODO
e public AssignRemainderExpression(int where, Expression left, Expression right)

0000 ASTO %=0000000000

0000 00000000 AssignOpExpression0 000000000000
0000000000 %=000000000000000

00000 where (ODO)0 left (%=000000 Expression 0 00000)0
right (%=000000 Expression000000)

00000 000
0000 super000 0000 ASGREM(O O), where, left, right 1 00 000

goood odod

(4) 0OOO
e void select Type(Environment env, Context ctx, int tm)

D000 %=000000000
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0000 DO0ODDOO0 type(0DOOOODO AssignOpExpression 0 000 00O
00)oDoooog

00000 env(D0OODDOOO Environment 000000), ctx (00O00DO
DDDDDDConteXtDDDDDD),tm(DDDDDDDDDDD)

goood gooo
oo bbb dmbddbooboobbobooboobooboa

Ooodo ooooo
e void codeOperation(Environment env, Context ctx, Assembler asm)

0000 %=000000000000000

0000 00000000 %=000000000000000000000
god

00000 env (0000000 Environment 00O0000), ctx (00000
000000 Context 000000 ),asm (00000000 Assembler O
oooon)

goood gooo

0000 opcirem (O00)0O type.getTypeCodeOffset() D0 DO D ODO0OODO
000000000 asmOdO000000addO0DOOOOOOOO

odoooo oooogad
e public String toPrettyString()

0000 %=0000000000

0000 %=0000000000000000
gooodg ood

00000 Stringd 00000

D000 imfixFormOOOOOODOOOO

goood googn
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4.5.16 OpenJIT.frontend.tree.AssignShiftLeftExpression (1 [
D

public class AssignShiftLeftExpression extends AssignOpExpression

(1) 0O

O00D0000ASTO <<=0000000000000000D000DO0O00ODOO
googd

(2) 0DOOOO(00)

god

(3) DODODOOODO
e public AssignShiftLeftExpression(int where, Expression left, Expression right)

0000 ASTO <<=0000000000

0000 00000000 AssignOpExpression0 000000000000
gboobobibd <<=0u0gbgoguobbooogobod

00000 where (00 0)O left (xk<=000000 Expression 00000
0)0 right (<<=000000 Expression000000)

goobodg bood

0000 super 0000000 ASGLSHIFT(O O), where, left, right 0 0 0 O
00

goood ooo

(4) 0DOOO
e void select Type(Environment env, Context ctx, int tm)

U000 <«<<=40boobgobdn

621



0000 DO0ODDOO0 type(0DOOOODO AssignOpExpression 0 000 00O
00)oDoooog

00000 env(D0OODDOOO Environment 000000), ctx (00O00DO
DDDDDDConteXtDDDDDD),tm(DDDDDDDDDDD)

goood gooo
oo bbb dmbddbooboobbobooboobooboa

Ooodo ooooo
e void codeOperation(Environment env, Context ctx, Assembler asm)

b0l <<=000buoobbooboobb

oo bbb bU <<=00buouobobbobbtuoobuooubo
ugoon

00000 env (0000000 Environment 00O0000), ctx (00000
000000 Context 000000 ),asm (00000000 Assembler O
oooon)

goood gooo

0000 opcishl (O00)0O type.getTypeCodeOffset() 000D D O0O0DOOO
Dd00000D0asmOO000000add0OO0OOOOODOODO

dooodo oooogad
e public String toPrettyString()

U000 <«<=u0bgobogobgoodgd

U000 <«<<=0ooboobobodobobogoob
goobod bodod

00000 Stringd 00000

D000 imfixFormOOOOOODOOOO

goood googn
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4.5.17 OpenJIT.frontend.tree.AssignShiftRight Expression [J
0o

public class AssignShiftRightExpression extends AssignOpExpression
(1) OO

0000000 ASTO >>=00000000000000000000D000DO0
googd

(2) 0DOOOO(00)

god

(3) DODODOOODO
e public AssignShiftRightExpression(int where, Expression left, Expression right)

0000 ASTO >>=0000000000

0000 00000000 AssignOpExpression0 000000000000
gbooobobood >>=0u00bgubbobofogbod

00000 where (D0 O)0 left (>>=000000 Expression 00000
0)0 right (>>=000000 Expression000000)

goobodg bood

0000 super000 0000 ASGRSHIFT(O O), where, left, right 0 0 0 O
00

gobood ooo

(4) 0DOOO
e void select Type(Environment env, Context ctx, int tm)

gobod >=000000000
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0000 DO0ODDOO0 type(0DOOOODO AssignOpExpression 0 000 00O
00)oDoooog

00000 env(D0OODDOOO Environment 000000), ctx (00O00DO
DDDDDDConteXtDDDDDD),tm(DDDDDDDDDDD)

goood gooo
oo bbb dmbddbooboobbobooboobooboa

Ooodo ooooo
e void codeOperation(Environment env, Context ctx, Assembler asm)

oo >>=000000000000000

oo gbgbbodobd>>=0buuubobbobbboobuooubo
ugoon

00000 env (0000000 Environment 00O0000), ctx (00000
000000 Context 000000 ),asm (00000000 Assembler O
oooon)

goood gooo

0000 opedishr (00)0 type.getTypeCodeOffset() DO OO 0OODO0ODDODO
Dd00000D0asmOO000000add0O0OOOODODOOO

dooodo oooogad
e public String toPrettyString()

gobod >=0000b00o040o0d

gobd >=0000b00b00d0bobogon
goobod bodod

00000 Stringd 00000

D000 imfixFormOOOOOODOOOO

goood googn
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4.5.18 OpenJIT.frontend.tree.AssignSubtractExpression [ [J
D

public class AssignSubtractExpression extends AssignOpExpression

(1) 0O

O000000 ASTO =0000000000000000000O0DOODODOO
gooo

(2) 0DOOOO(00)

god

(3) DO0DDOOOO
e public AssignSubtractExpression(int where, Expression left, Expression right)

0000 ASTO =0000000000

0000 00000000 AssignOpExpression0 000000000000
gooboobodbutd =00oboobbouboboo

00000 where (OO0O)0 left ((=000000 Expression 000000)0
right (=000000 Expression000000)

00000 000
0000 super0 000000 ASGSUB(O O), where, left, right 0 00 000

goobod odod

(4) 0OOO
e void select Type(Environment env, Context ctx, int tm)

bl =00bdgobobod

625



0000 DO0ODDOO0 type(0DOOOODO AssignOpExpression 0 000 00O
00)oDoooog

00000 env(D0OODDOOO Environment 000000), ctx (00O00DO
DDDDDDConteXtDDDDDD),tm(DDDDDDDDDDD)

goood gooo
oo bbb dmbddbooboobbobooboobooboa

Ooodo ooooo
e void codeOperation(Environment env, Context ctx, Assembler asm)

ool =0dbdubooobobbgd

good bbb =000bbboobboobbbobnbobouoo
god

00000 env (0000000 Environment 00 O0000), ctx (00000
000000 Context 000000 ),asm (00000000 Assembler O
oooon)

goood gooo

0000 opcisub (O00)0O type.getTypeCodeOffset() 00O DD OO0OODODO
Dd00000D0asmOO000000add0OO0OOOOODOODO

dooodo oooogad
e public String toPrettyString()

gobod =000gbogbogd

gobd =0d0bobodoboobooboood
goobod bodod

00000 Stringd 00000

D000 imfixFormOOOOOODOOOO

goood googn
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4.5.19 OpenJIT. frontend. tree. AssignUnsignedShiftRight-
Expression 0 00O

public class AssignUnsignedShiftRightExpression extends AssignOpExpression
(1) OO

0000000 ASTO >>>=00000000000000000000000
gooooo

(2) 0DOODOO(00)

oo

(3 0OOOOO0O

e public AssignUnsignedShiftRightExpression(int where, Expression left, Expres-
sion right)
D000 ASTO >>>=0000000000

O000 D0DO0O0O0OD0DDO AssignOpExpression 0 0 00000000000
g0ooboooboo >>>=000000000000000

00000 where (00 D0)0O left (>>>=000000 Expression 00000
0)0 right (>>>=000000 Expression000000)

goood gooo

0000 super0 000000 ASGURSHIFT(O O ), where, left, right 0 0 O
ogoo

goobodg bood

(4) DOOO

e void select Type(Environment env, Context ctx, int tm)
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gobd >>>=0000b00000

0000 DO00DD0 type(0DDOOOD AssignOpExpression 0 000 00O
00)0oooog

O0000 env(DODDOOO0O Environment 00 O0000), ctx (00000
000000 Context00DDO00O0),tm(00000O0OODODODO)

goobodg bood
oo bbb dmbddbooboobbobooboobooboa

Ooodo ooood
e void codeOperation(Environment env, Context ctx, Assembler asm)

gobod >>>=0000bo0ouboaoboonoo

gobod Dooooooo>>>=00u0bobonooobooboobooaon
gooood

O0000 env(DODOOO0O Environment 00 0000), ctx (00000
000000 Context 0000 00),asm (00000000 Assembler O
ooooo)

goood gooo

0000 opcdiushr (O00O)0O type.getTypeCodeOffset() DO DO 000000
000000000 asmO00O000D00addO0OOOOOOCDOODO

goood oooon
e public String toPrettyString()

gobd >>>=00b00b00o40d

gobod >>>=00b0dbo0boouboaobogoo
goobod bood

O0000 String0 00000

O000 infixFormOOOOOOOOOO

goood ooooo
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4.5.20 OpenJIT.frontend.tree.BinaryArithmeticExpression [
0 O

public class BinaryArithmeticExpression extends BinaryExpression
(1) OO

0000000 ASTO 4, % /000000000000000O0OOOOOO
goobodooooobooboad

(2) 0DOOOO(00)

god

(3) 0OOOOO0DO

e public BinaryArithmeticExpression(int op, int where, Expression left, Expres-
sion right)
0000 BinaryArithmticExpression 0 0 0000000000

O000 DOD0O0OO0ODDO BinaryExpression0 0000000000 OO0DODO
gobobogobbuoobooubonboo

O0O000 op(DOOOOO), where (0D O)0 left (000000 Expression
000000)0right (000000 Expression 00 0000)

goobodg bood

0000 super0 000000 op, where, left.type, left, right 0 000 00O

goood ooo

(4) 0DOOO
e void select Type(Environment env, Context ctx, int tm)

good ooboboooo
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0000 DO0ODDO0 type (0000000 BinaryExpression0 0000000
000)00O0O00O00o0o0ooo

00000 env(D0OODDOODO Environment 000000), ctx (00O00DO
DDDDDDConteXtDDDDDD),tm(DDDDDDDDDDD)

goood gooo

D000 tmO0000000D0D000O0O000OO0ODOOODOO leftDO0OO right
ubooboobgoobooobooonoo

googod oogooo
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4.5.21 OpenJIT.frontend.tree.BinaryAssignExpression [ (1 [

public class BinaryAssignExpression extends BinaryExpression

(1) 0O

0000000 AssignExpression, AssignOpExpression 0 00000000000
gdoooobooobooooboobooboonoooo
(2) 00000 ((OO)

oo

(3) DO0DDOOOO
e BinaryAssignExpression(int op, int where, Expression left, Expression right)

0000 BinaryAssignExpression0 00000000000

O0O0OD0 DOD0OOO0OO0DO BinaryExpression0 0O O0O0O0O0OO0OO0OO0OOO0ODO
goobooboogbbuooboouobounooo

O0O000 op(DOOOOO), where (0D O)0 left (000000 Expression
000000)0right (000000 Expression 00 0000)

gooood ooo
0000 superd 000000 op, where, left.type, left, right 0 000 0O

goood ooooo

(4) 0OOO
e public Expression order()

guobod bobooobooboooooooobooog

gofod boogobobobooboobuoobuoobboobobobooon
o
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gooogd ooo
O0000 000000 Expressiond

0000 DO000000O0 precedence0 00000000000 left.precedence()
000000 leftd0O left.right 000000 O left.right 0 0 0 0O O O order
oo boooooobooooooo
000000000000 00D0thisOODOOOOO thisOOOO

goood oooon
e public long check(Environment env, Context ctx, long vset, Hashtable exp)

o000 voldOOOOOOOOOOOOOOODO

O000 DO0O00D0O0ODOO0000DOD0ODDO0OvdOOODODODDODDODOOO0OO
O000000OIlong0 OO0

00000 env (0000000 Environment 00 0000), ctx (00000
000000 Context000000), vset (0000000),exp (0000
oooo)

godod ooooogd
O000 DOO0OO0O0O000O0 checkValued O O env, ctx, vset, exp 0 00 000

Ooodo ooood
e public Expression inline(Environment env, Context ctx)

O000 OO0 inlining0 00O
0000 inlineValueOOOOOOOOOOOO inliningd 00O

O0000 env(DOODDOOO0O Environment 00 0000), ctx (00000
000000 Context DO OOOO)

O0000 inlining0 00O
O000 inlineValueOOOODODODO env,ctx OO0 O0O0DO0O

gogod ooooo

e public Expression inlineValue(Environment env, Context ctx)
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O000 OO0 inlining0D 00O
O000 OD00000D00000000 inliningd 00O

00000 env(DOODDOOO Environment 000000), ctx (00O00DO
000000 Context0DDOODODO)

O0000 inlining0 00O

0000 left.inlineLHSO OO OO OODOOO0OOOODO inlining0d 000 0O left
000000 right.inlineValueO OO OOOOOODO0OODOO inliningd O
O0C0rnght0OOODOODOODODO thisOODOO

dooodo oooogad
e public String toPrettyString()

gobod oDogbdooogooboan

gobod oobobooboboooooo
goobodg bood

00000 Stringd 00000

D000 imfixFormOOOOOODOOOO

goood googn
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4.5.22 OpenJIT.frontend.tree.BinaryCompareExpression (I [J
D

public class BinaryCompareExpression extends BinaryExpression
(1) OO

0000000 GreaterExpression, GreaterOrEqualExpression, LessExpression,
LessOrEqualExpression 0 0 0 0D 000000 00DO00O0O0OO0OODOODOOOOOODO
doooooooooad

(2) 0DOODOO(00)

oo

(3 0OOOOO0O

e public BinaryCompareExpression(int op, int where, Expression left, Expression
right)
0000 BinaryCompareExpression0 00000000000

O000 DODOO0ODDO BinaryExpression0 0000000000 OODODO
ubooboobobooboboooboooooon

00000 op(00000D0), where (00 0)0 left (0000 00 Expression
D00000)0 right (000000 Expression000000)

goobodg bood

0000 super0 000000 op, where, Type.tBoolean(O O ), left, right O O
ogoog

goood oooon

(4) 0DOOO

e void select Type(Environment env, Context ctx, int tm)
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oo obogboobdod

0000 DO00O0O0 type (0000000 BinaryExpression 00000000
000)000O00000o0o0oo

00000 env(D0OODODOOO Environment 000000), ctx (00O00DO
DDDDDDConteXtDDDDDD),tm(DDDDDDDDDDD)

goood gooo

O000 ODO0leftO000 right 000 tmOO00000O00OO convert OO
uboooooboobod

goood boooo
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4.5.23 OpenJIT.frontend.tree.BinaryEqualityExpression [ []
D

public class BinaryEqualityExpression extends BinaryExpression
(1) OO

0000000 EqualExpression, NotEqualExpression 0 00000 00000O0OO
000000000 DO00d0oDoD0OO0o0ooooDoDOoooooooo

(2) 0DOOOO(00)

god

(3) 0OOOOO0DO

e public BinaryEqualityExpression(int op, int where, Expression left, Expression
right)
0000 BinaryEqualityExpression0 00000 O0O0O0OOQOO0

O000 DOD0O0OO0ODDOO BinaryExpression0 0000000000 OO0DODO
gobobogobbuoobooubonboo

O0O000 op(DOOOOO), where (0D O)0 left (000000 Expression
000000)0right (000000 Expression 00 0000)

goobodg bood

0000 super0 000000 op, where, Type.tBoolean(O O ), left, right O O
ogoog

goood oooon

(4) 0DOOO

e void select Type(Environment env, Context ctx, int tm)
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oo obogboobdod

0000 DO00O0O0 type (0000000 BinaryExpression 00000000
000)000O00000o0o0oo

00000 env(D0OODODOOO Environment 000000), ctx (00O00DO
DDDDDDConteXtDDDDDD),tm(DDDDDDDDDDD)

goood gooo

O000 ODO0leftO000 right 000 tmOO00000O00OO convert OO
uboooooboobod

goood boooo
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4.5.24 OpenJIT.frontend.tree.BinaryExpression [ [ [

public class BinaryExpression extends UnaryExpression
(1) OO

0000000 BinaryArithmeticExpression, Binary AssignExpression, BinaryCompa-
reExpression, BinaryEqualityExpression, BinaryLogicalExpression, BinaryShiftEx-
pression, CastExpression, CommakExpression, ConditionalExpression, InstanceOfEx-
pression 0 0 0000000000000 20000000000000000000
ggooad

(2) 0DODOO(00)

e Expression left

gooo

(3 0OOOOO0O

e public BinaryExpression(int op, int where, Type type, Expression left, Expres-
sion right)
0000 BinaryExpression0 0 O0O0O00O0OOOOOO

O000 DOO0OO0DOO UnaryExpression 0 OO0 OO0O0OD0OOCOOOODO
O00DDDOO0OO0O00D BinaryExpression0 OO0 O00O0O00OO0DOOOO
00

O0000 op(DODOOODO), where (0D DO), type (O), left (0000 Expres-
sion), right (O O O O Expression)

goood gooo

0000 super(op, where, type, right) 000 000 left O thisleft 0 00000

gogod ooooo
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(4) 0OOO
e Expression left()

gl ooooooooooooon
O000 DO0Ooooo

gooogd ooo

00000 O00D0 Expression
o000 left000O0O

goood boooo
e public Expression order()

guobod bobooobooboooooooobooog

good gbbobbdodooouobbbbodooooouoobobbbooo
o

goood gooo
O00O00 000000 Expressiond

0000 DO00O0000DO precedence0 00000000000 left.precedence()
000000 leftd 0O left.right 000000 O left.right 0 0 0 0O O O order
uboboobobobooboodobooboboboobooboobobonboo
O0000O0ODDODDODODODODODODthsOOOOOOODO thisODDODOO

goood oooon
e long checkValue(Environment env, Context ctx, long vset, Hashtable exp)

gobod ogooooo

oo gogoooboobobobbuobuobuobooboboboobo
god

O0000 env(DOODDOOOO Environment 00 0000), ctx (00000
000000 Context 0000 DD), vset (000D D00), exp (0000
oooo)
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gboobod oboobod

OO0O00 leftcheckValue D00 OO0 O00DOO0OO0OO0O0OODOvsetOOOOOO
right.checkValue O OO0 00000 OOO0ODODODOO vset 0OO0ODO0O
left.type.getMask() | right.type.getMask() O 0O 0 0 0O O O selectType O O
gooodvset oo

gogod ooooo
e Expression eval(int a, int b)

o000 DODODODODOO000O0ob000mtgogoono
D000 DOODODO thisOOOO

O0O000 a(int0d),b (int0)

O0000 OD00 Expressiond 000000
0000 thisOOOO

goooo oooon
e Expression eval(long a, long b)

O000 ODODDDODDDODOO0OO0OO0OD0OO0OD longdO0O0ogO
O000 ODDODODOD thisODDOOO

00000 a(longO), b (longO)

O0O0O0O0 OO000 Expressiond 00000
0000 thisODOOO

gogod ooooo
e Expression eval(float a, float b)

O000 DO0O0D000D00000D00 fleat000OO0O
O000 DOOO00O thisOOOO

00000 a(float0), b (float O)
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O0000 0000 Expressiond 00000
0000 thisODOOO

goodod oooogad
e Expression eval(double a, double b)

O000 DODDDODOODODDDODOOO doubleDODODOO
O000 DOOO0ODO thisOOOO

00000 a(doubled), b (double D)

O0O0O0O0 O000 Expressiond 00000

O000 thisODODOO

goodod oooogad
e Expression eval(boolean a, boolean b)

0000 DOoOO0O000OO0o0ooo0O0mmtOoonoo
O000 DOOO00O thisOOOO

00000 a (booleanO ), b (boolean O)
O0O0O0O0 OO000 Expressiond 00000
O000 thisODODOO

goood boooo
e Expression eval(String a, String b)

OO000 ODO00OO0O0D0OOC0O0o0DOStringd0OO0O0O
O000 DOOODO thisOOOO

00000 a(Stringd), b (String O)

O0000 OD00 Expressiond 000000

O000 thisODOOO

goood boooo
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e Expression eval()

O0oobO oooooog

0000 evalOOOODOODODOOOOODOOOO
OooboOo ood

O0000 0000 Expressiond 00000

0000 leftop O right.op 000000000 thsOODODOOOOODO
eval(left.value, right.value) 000000000 OO Expression 0 0 000
googo

00000 ooooog
e public Expression inline(Environment env, Context ctx)

O000 OO0 inlining0D 00O
OO000 ODO0000000 nlining0DOO0C0O0OO0OO0O0OO

00000 env(DOODODODOO Environment 000000), ctx (0000DO
DDDDDDCOnteXtDDDDDD)

O0000 inlining0 00O

0000 left.inline0 000000000 inlining0D 00000000 Ileft0 00O
000 right.inline0 00O O0OO0D0DOO inliningd0 000 0OOOO0O right
DoooogleftD nullOO0000 right 000000 null OOO0OO
00 “left, right” 0 0 0 0 0 CommakExpression 0 0000000

Ooodo ooood
e public Expression inlineValue(Environment env, Context ctx)

O000 OO0 inlining0 00O

O000 DODDO0OO0O0OO0mlning0000eval0O000O0O0O0ODODODODODO
O0000simplify0 000000000000 O0OQODOOOOOOOD
god
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O0000 env(DODDOOOO Environment 00 O0000), ctx (00000
000000 Context0DDOODODO)

00000 inlining0 000

OO000 leftinlineValueOOOOOOOOODO inliningValueDO OO OO OODO
O left 00 0O OO right.inlineValue 0 00 0000 0 00O inlining0 00O
000000 right 000000 eval()simplify) D 0000000000
O0oO0ooOO0Oo0oOoOoooOoOoooOooOooo

O0000 simplify00000000O00OODOODO arithmetic.exception 0 O O
oo

e public Expression copyInline(Context ctx)

O000 DODDmmliningD0D0D0D0O0O0OOO

0000 D000000O000D000D0D000DO0OO left, right 00 OO0 inlin-
ingd OO0

00000 e¢tx (00000000000 ContextDOODODODO)
gobood boooooooooo

O000 cloned0O0OO0O0ODOODOO BinaryExpression 000000 ed O
00 left.copylnline 0 0000000000000 0O0Oeleft 00000
right.copylnline 0 D0 00000000000 DOODO erightDO0OOOO
OO0o0C0ednoOO

oobobodg goood
e public int costInline(int thresh)

O000 inlining0 00000000

0000 left, right 0 inlining0 00000000 0OODOOO inlining0 00O
ugooo

00000 thresh (O 0O)

O0000 inlining0 0000
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0000 left.costInline, right.costInline 0 D0 000 OO0 OO left, right O in-
lining0OODO0OOOOODO20000 10000000000

dooodo oooogad
e void codeOperation(Environment env, Context ctx, Assembler asm)

oo gbogbogbuoobooubonbooo

gofod booboooboobobdodoboobuoboobobooboonn
uboboboobobdooboobooboobooobooonoo

00000 env(D0OODODODOO Environment 000000), ctx (00O00DO
O00000 ContextJ D OO DOO),asm (00000000 Assembler [
ooooo)

goobodg bood
0000 CompilerError(“codeOperation: opNamesfop]’) D OO D ODO0O00O0

00000 00000 CompilerError(“codeOperation: opNamesfop]’) O O O
gooogoad

e public void codeValue(Environment env, Context ctx, Assembler asm, ClassDec-

laration c)

o000 20000000000000O0O0DOO

0000 DO00o0ob00o0oooboobboooboo?2000bb00o0obDboOon
uooooan

00000 env(DOODODDODOO Environment 000000), ctx (00O00DO
O00000 ContextJ D OO DOO),asm (00000000 Assembler [
00000),c (ClassDeclaration 0 0 00 0 O)

goobodg bood

O000 typeJODOOODODOO booleanOOOODODOO left.codeValue O OO
0 0 right.codeValue D 0O 0O O0O0O0DD0O00O0OOO0OO0OOOOODODODODOOO
000000000 o00o0ooo00o0OoOoooon codeOperation O O O
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ooobo0oooobooobo 2000000000000 DDODO0ObDOO
ugoon

boolean 0 OO OOOO0OODODOIL, 12000000 codeBranch O OO O
000000 0o00oDO0D0o0ooodooDOoooDonooooooooo
O000oO0oooboooOoO0ooOooboObbObOOo0o0oOoOoOoooooooo
O000DoOO0OO0O0D0opcddcODOODOOO0OO0OOO0OOOOODOOODODODOO
20000000o0pcgoto0 0000000D00OOODOOOODODOOOO
ododooooonooooooooooooooooooooooOoad
000100000000000O0opecddeOOO0OOOODOOODODOO
0000000 DO0oO0oooOokRoOoooooood

goood oooogad
e public void print(PrintStream out)

o000 20000000000000

O000 200000000 PrintStreamout0 00000
00000 out (String0 00O O PrintStream)
ooobd ood

0000 200000000 “op left right)” 0 0 O O PrintStream out 0 0 O
god

googod oboooo

e String infixForm(String operator)

o000 200000000000O00

o000 2000000000b0bOOO0OO0OobboOon
00000 operator (DD ODODOODODOD)
O0000 0b0o0o0o0o 2000000000

0000 200000000 “eftopright)”00000000D000O0OOOO
ud

goood gooon
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4.5.25 OpenJIT.frontend.tree.BinaryShiftExpression (0 [ [

public class BinaryShiftExpression extends BinaryExpression
(1) OO

0000000 ShiftLeftExpression, ShiftRightExpression, UnsignedShiftRightEx-
pression 0 000000000000 0OO0OOODOOOOOOOOODOOOODOOO
ag

(2) 0DOODOO(00)

oo

(3 0OOOOO0O

e public BinaryShiftExpression(int op, int where, Expression left, Expression
right)
0000 BinaryShiftExpression0 00000000000

O000 ODO0000000 BinaryExpressionO0 OO0 000000000000
0000000000 BinaryShiftExpression 0 0 0000000000

00000 op (D0DDOO), where (00 D)0 left (00O O Expression 0 O
0000)0 right (0000 Expression 0 00000)

gooogd ooo
0000 super0 00000 0O op, where, left.type, left, right 00 00 00O

goobog bood

(4) 0OOO
e void select Type(Environment env, Context ctx, int tm)

0000 BinaryShiftExpression0 0000000
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gbod gbogbobodobodgboobooobooubounboboobo

00000 env(D0OODODODOO Environment 000000), ctx (00O00DO
000000 Context00D00O0), tm(000000OOODODODO)

goobodg bood

0000 tmOOO0OO0OO0OO0OOO long0D0OOOO typed Type.tLong (D 0)00O
goooooooooon Type.tInt(DD)DDDDDDleft[][][]type
O000000Oconvert 0000000 ODOODODOOOIleftdn0Od
O0right D00 typeOODOODDOOOOconvert 00000 DOOOODOOO
O00right00ODODODOO

googod oboooo
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4.5.26 OpenJIT.frontend.tree.BitAndExpression 0 [0

public class BitAndExpression extends BinaryBitExpression
(1) OO

O000000ASTO &00000000O0O0OODOO0DOOOOOOOOOOO
gooooon

(2) 0DOODOO(00)

oo

(3) DO0DDOOOO
e public BitAndExpression(int where, Expression left, Expression right)

0000 ASTO &OO0OO0OOODOOOOO

O0O0OD0 DOODDODODOO BinaryBitExpression 0 O OO0 OO0OOOOOODO
0000000000 &O000000DOO0DOO0OOODOOO

00000 where (D000)0 left (000000 Expression 00000 0)0
right (& 000000 Expressiond0 0 0000O)

goobodg bood

0000 super0 000000 BITAND(O O), where, left, right 0 0 0 0 0O

goood ood

(4) 0OOO
e Expression eval(boolean a, boolean b)

0000 OD000O0D0O0OD0O00O000 booleandODOODO

0000 booleand OO OO bit And O O OO BooleanExpression 0 0 00 OO
gooooad
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00000 a (booleanO ), b (boolean )
OO0D0O0O0O Expression0 000000

0000 a&b0O 0000 BooleanExpression 0 00000000000 O00OO
Oo0o0D0oOoooOoDoooooo

goood oooogao
e Expression eval(int a, int b)

O0O0OD0 ODODODODODOO0O0000O0immtgoogoono

O000 int00000 bit AndOJ OO0 IntExpression0 000000000
0o

00000 a(intd), b (intO)
00000 Expression0000000

0000 a&bO00000 IntExpression 0 0000000000 0OOOOOO
gobgboooboobogo

goood ooood
e Expression eval(long a, long b)

O000 ODODDDODDDODOO0OO0OO0OD0OO0OD longdO0O0ogO

0000 int00000 bit And 00O 00 LongExpression0 00000000
god

00000 a(longO), b (longO)
O0000O Expression0 000000

0000 a&bO 0000 LongExpression0 000 0000000000000
uboodooobobooobood

goodod ooogao
e void setBitCondition(long vsTrue, long vsFalse, ConditionVars cvars)

gobod obooooboobodoboboooooan
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0000 vsTrue,vsFalse 0O OO0 cvars0O0O0O0O0DODODOO

00000 vsTrue (00000000 variable set), vsFalse (00000000
variable set), cvars (0 O O 0O 0 0O O O variable set)

goobodg bood

0000 cvars.vsTrue O vsFalsed bit Or00 00 0O 0O O O O cvars.vsFalse O
bit AndO OO 0O0OO0O00O0OO cvars.vsFalse0 00O 0O OO cvars.vsTrue O
vsTrueD bit Or 000000000 cvars.vsTrue0 00 00O

goood oooon
e Expression simpify()

O000 &O00000O0OO0O

O000 DO000000000 true00000000CD0D0O0OO0ODO false O
goooooboobood

goobodg bood
O00D00 O000O000O Expressiond0 000000

O000 D000 true0 000 right 00000000 trued OO0 leftODO
000000 falseD 00 00000 “right, left” 0 0 O CommaExpression
0000000000000 0000smplify0000000OO0OOOO0O
0000000 falseO0 0000000 “left, right” 0 O O CommaExpression
O00000000o0oDooo0OoOdO0smplifyD0D00O0O0OO0OOOOOO
O0000000d0oooothisbooOO

ooodo ooooo
e void codeOperation(Environment env, Context ctx, Assembler asm)

0000 &&00000000O0ODOOOOO

O000 DO0ODO0000&O0OO0ODOOOODO0OODOOOODOOOODOOOD
o

O0000 env(DODDOOOO Environment 00 0000), ctx (00000
000000 ContextJ D ODDOO),asm (0000000 O Assembler [
ooooo)
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goood gooo

0000 opciand (0 0) 0O type.getTypeCodeOffset() DO D DD ODODOOO
000000000 asmO00O000D00add0OOOOOOOCDOODO

odoooo oooogad
e public String toPrettyString()

0000 &00000000O00O0O

0000 &&000000000O0OOODOOO
goood bood

O0000 Stringd 00000

D000 imfixFormOOOOOODOOOO

goood googn
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4.5.27 OpenJIT.frontend.tree.BitNotExpression [ [ [

public class BitNotExpression extends UnaryExpression
(1) OO

O000000ASTO!'00O0O0O00000DO0OO0ODOO0OO0DO0OOO0OOOO0ODOO
googad

(2) 0DOODOO(00)

oo

(3) 0000000
e public BitNotExpression(int where, Expression right)

0000 ASTO!'DODOODOODOOOO

O0O0OD0 DOO0OO0OO0O0O0O0 UnaryExpressionO OO 0OO0OOO0O0OOOOOODO
00000000 !'0000000o0oDoDoooooon

00000 where (000)D right (1000000 Expression 0 00000)

goood gooo

0000 super000000O0O BITNOT(O O), where, right.type, right 0 0 O
ogoo

goobod bood

(4) 0OOO
e void select Type(Environment env, Context ctx, int tm)

0000 '000000000

0000 0DO0000O type (00DD00O0O UnaryExpression 0 0000000
000)000O000000000
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O0000 env(DODDOOOO Environment 00 O0000), ctx (00000
000000 Context00DDO00O0),tm(00000O0OODODODO)

goobodg bood

O000 OD00Oright 000 tmOO0000O0ODOconvertJ0O000OO0O0OO
gooooo

goood ooogao
e Expression eval(int a)

O0O0O0O DODDODODODOOOO0OO0iimt0gooono

O00D0 int00D0D0D0 bit Not OOODO IntExpression 0 000000000
0o

00000 a(nt0)
00000 Expression0000000

O000 "ad00000 IntExpression0 000000 0OOOOOOOOODODO
goboooooooobood

goodod ooogad
e Expression eval(long a)

0000 D000O0D0O0D0O0OIlong0ODOOO

O000 longdOODOO bit Not OOOO LongExpression0 00000000
oo

00000 a(longO)
O0000O Expression0 000000

O000 "a00000 LongExpression0 000000000 O0OOCOODOOO
ugoboboodoboodoooog

goood oboooo

e Expression simpify()
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oo obogboobdod

0000 D000 opU0O00DDDOBITNOT(DD)OOOD 200 BITNOTO
uboooooboobood

OD0O000 OooO0
O0000O Expression0 000000

0000 rightopO BITNOT(DD)DO O OO rightright 00 O0OO00000OO
OO0 thisOOOO

goood boooo

e public void codeValue(Environment env, Context ctx, Assembler asm, ClassDec-

laration c)

0000 '00000000000o00Oo0g
OO000 ODoogooboobobobobo-1dxor00000O0bDOO0ODbDOOOOO

00000 env(DOODODODOO Environment 000000), ctx (0000DO
O00000 ContextJ O ODDOO),asm (00000000 Assembler [
00000),c (ClassDeclaration 0 0 00 0 O)

goood gooo

0000 right.codeValueOOOODOOOOOOODOOOOOOOOOOODO
uboobooboobooooobooog

typed TCAINTOODOOODODOIntOO -1000000000DOOODOO
0000000000000 0000D00D00000000000 opeJlde
O00o0o0oooobboooboo0o00oboDDU0o000 -100=xorggg
0000000000000 0Dopeixor0O0OOOOOOOODODODOO
goooogon

00000000 Ilong00 -10000000C0D0O00O0O0OOODOOODOOO
O00D0O0O0OD0OD0ODODOO0000D0O0O000000000 opeldde2wO OO
00000000 ob0ooobooooboboooD0-100xor00D0O0O0O0O
0000000000 OOopedlxor 0000000 OOCDOOOOOODO
gooo
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goood ooood
e public String toPrettyString()

D000 !'00000oooog

0000 '00000000000D0O000DOd
gooboo oo

O0000 String0 00000

0000 prefixFormO00000000O00

goood oboooo
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4.5.28 OpenJIT.frontend.tree.BitOrExpression [0 0 [

public class BitOrExpression extends BinaryBitExpression

(1) 0O

O000DDO0O0ASTO (00000000000 0OO0OOODOODOOOOOOO
googad

(2) 0DOODOO(00)

oo

(3) DO0DDOOOO
e public BitOrExpression(int where, Expression left, Expression right)

0000 ASTO |0D000OO0OO0OOOOO

O0O0OD0 DOODDOODOO BinaryBitExpression 0 O OO OO0OOOOOODO
0000000000 |D00oo0o0ooo0oooooooo

00000 where (DO 0)0 left (|00 0000 Expression 00000 0)0
right (|0 00000 Expression 0 00000)

00000 000
0000 super0 000000 BITOR(DO O), where, left, right 0 0 00 00

goood odod

(4) 0OOO
e Expression eval(boolean a, boolean b)

0000 OD000O0D0O0OD0O00O000 booleandODOODO

0000 boolean 00O OO bit Or0 0 OO BooleanExpression 0 0 00 OO
gooooad
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00000 a (booleanO ), b (boolean )
OO0D0O0O0O Expression0 000000

O0O00 ab000O0 BooleanExpression 00 0000000000000
O00o0o00O0O0ooOoo0oooOoaon

goodod ooogaod
e Expression eval(int a, int b)

O0O0OD0 ODODODODODOO0O0000O0immtgoogoono

O000 int00000 bit Or0000 IntExpression 0 000000000
0o

00000 a(intd), b (intO)
00000 Expression0000000

0000 abO0O00O00O IntExpression0 000000000000 000OOO
goboobooobooooo

goood ooood
e Expression eval(long a, long b)

O000 ODODDDODDDODOO0OO0OO0OD0OO0OD longdO0O0ogO

O000 int00000 bit Or00 00 LongExpression0 000000000
HEN

00000 a(longO), b (longO)
O0000O Expression0 000000

0000 ab000O0OO LongExpression 0 0000000000000 OOO
ubooooboboooboood

goood ooogad
e void setBitCondition(long vsTrue, long vsFalse, ConditionVars cvars)

gobod obooooboobodoboboooooan
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0000 vsTrue,vsFalse 0O OO0 cvars0O0O0O0O0DODODOO

00000 vsTrue (00000000 variable set), vsFalse (00000000
variable set), cvars (0 O O 0O 0 0O O O variable set)

goobodg bood

0000 cvars.vsTrue O vsFalsed bit Or00 00 0O 0O O O O cvars.vsFalse O
bit AndO OO 0O0OO0O00O0OO cvars.vsFalse0 00O 0O OO cvars.vsTrue O
vsTrueD bit Or 000000000 cvars.vsTrue0 00 00O

goood oooon
e Expression simpify()

0000 |0000000o

O000 DO000O00D0000Ofalsed 00000000 0O0O0ODOO true O
goooooboobood

goobodg bood
O00D00 O000O000O Expressiond0 000000

O000 D000 false0 0000000 right 00000000 falsed OO0
O000lft0 0000000 trued 000 “right, left” 0 0 0 Comma-
Expression0 0 00 0000000000000 simplify0O0O0O0O0O
O00D00O00C00D0000 trued 0 OO “left, right” 0 0 0 CommakEx-
pression 0 0 000000000000 O0ODOsimplify0O00O0OOOOO
000000000000 0D0OO0thisODOOO

Ooodo ooooo
e void codeOperation(Environment env, Context ctx, Assembler asm)

0000 |000000000000000

0000 00000000 |00000000000oooDooUooooDOoOO
o

O0000 env(DODDOOO0O Environment 00 0000), ctx (00000
000000 ContextJ D ODDOO),asm (0000000 O Assembler [
ooooo)
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goood gooo

0000 opedor (0O)0O type.getTypeCodeOffset() DO D DO OO00OOO
00000000 asmO00000O0 addO0OO0OO0OOOO0OO

dooodo oooogad
e public String toPrettyString()

0000 |0000000000

0000 |00000000000000O00
goobod bodod

00000 Stringd 00000

D000 imfixFormOOOOOODOOOO

goood googn
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4.5.29 OpenJIT.frontend.tree.BitXorExpression 00 0 [

public class BitXorExpression extends BinaryBitXorExpression

(1) 0O

O000000ASTO"0D00D00O0OO0ODO0OODOOOODODOOOODOOODOO
googad

(2) 0DOODOO(00)

oo

(3) DO0DDOOOO
e public BitXorExpression(int where, Expression left, Expression right)

0000 ASTO"OO0OO0OOODOO0OOOOO

O0O0OD0 DOODDOODOO BinaryBitExpression 0 O OO0 OO0OOOOOODO
O000O0O0ODOODOO"000DODODODDOO0OO0OO0OOODOO

00000 where (0DD0O0)0 left (000000 Expression 00000 0)0
right ("000000 Expression 0 0O0000)

00000 000
0000 super000 0000 BITXOR(O O), where, left, right 0 00000

goobod ood

(4) 0OOO
e Expression eval(boolean a, boolean b)

0000 OD000O0D0O0OD0O00O000 booleandODOODO

OO00O0O booleand O O OO bit Xord O OO BooleanExpression 0 0 00 OO
gooooad
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00000 a (booleanO ), b (boolean )
OO0D0O0O0O Expression0 000000

O000 asbO000DO0O BooleanExpression 0 00000000 O0O00OOODO
Oo0o0D0D0oOooDoooDooooooo

goood ooogao
e Expression eval(int a, int b)

O0O0OD0 ODODODODODOO0O0000O0immtgoogoono

O000 int00D0D0D0 bit XorJOODO IntExpression 0 000000000
0o

00000 a(intd), b (intO)
00000 Expression0000000

O000 ab00O0O0O IntExpression0 000000000 D0OO0ODODOODODO
gobooboogboooo

goood ooood
e Expression eval(long a, long b)

O000 ODODDDODDDODOO0OO0OO0OD0OO0OD longdO0O0ogO

O000 int00000 bit XorOOOO LongExpression 000000000
gogd

00000 a(longO), b (longO)
O0000O Expression0 000000

0000 asbO0O00O0O LongExpression0 000000000000 OCOODO
uboooobobooobood

goood ooogad
e void setBitCondition(long vsTrue, long vsFalse, ConditionVars cvars)

gobod obooooboobodoboboooooan
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0000 vsTrue,vsFalse 0O OO0 cvars0O0O0O0O0DODODOO

00000 vsTrue (00000000 variable set), vsFalse (00000000
variable set), cvars (0 O O O O O O O variable set)

goobodg bood

0000 cvars.vsTrue, cvars.vsFalseJ 0 00 0O 0O O nTrue, nFalse0 OO0 0 OO
cvars.vsTrue 0 0 O (nTrue & nFalse) | (vsTrue & nTrue) | (vsFalse &
nFalse) 0 0 0 0 00 cvars.vsFalse 0 0 O (nTrue & nFalse) | (vsTrue &
nFalse) | (vsFalse & nTrue) 0 0 0 OO0

Ooodo ooood
e Expression simpify()

o000 "0D0Db0ODbODbO0OO0

O000 DO000000000true00000000D0D000O0OD falseO O
goboobogbooooo

goobog ood
O000O0 D0O0O0OO0OO0O0 Expressiond 000000

O000 D000 true0 000 right 0000000 NotExpression 0O O OO
0000000 true0000 left 000000 NotExpression OO OO
0000000 false0 0000000 right 00000000 falsed OO
00000 left 00000000000 thisOOOO

odooodo oooogad
e void codeOperation(Environment env, Context ctx, Assembler asm)

o000 "OboOboObObObOObObOboboboOoOO

o000 ODoOooOoOoOOoOoO"0000obbobbODbbOb0o00oOoOoboboDbDbDoD
o

O0000 env(DODDOOO0O Environment 0 0 O0000), ctx (00000
000000 ContextJ D ODDOO),asm (0000000 O Assembler [
ooooo)
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goood gooo

0000 opeixor (00)O type.getTypeCodeOffset() DD 00D DOO0O0OO0OO
00000000 asmO00000O0 addOC0OO0OO0OOOO0OO

dooodo oooogad
e public String toPrettyString()

o000 "0ODD0D0DObODbOD0ODbO0OO0

o000 "0ODODOObObOObOOOO0ooogon
goobod odod

00000 Stringd 00000

D000 imfixFormOOOOOODOOOO

goood googn
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4.5.30 OpenJIT.frontend.tree.BooleanExpression [ (1 [J

public class BooleanExpression extends ConstantExpression
(1) OO

0000000 ASTO boolean0 000000 DOO0OOOOOODOOODOOODOO
googd

(2) 0DOODOO(00)

e boolean value

gooobogno

(3) 0000000
e public BooleanExpression(int where, boolean value)

O000 BooleanExpression 0D 0O O OOOO0ODOOO

O000 OD00D0O0000 ConstantExpression0 000000000 O00OOO
goboobogbbooobooobuoooboon

00000 where (DO0), value (D0O0ODDO)
gooog bod

0000 super0000 000 BOOLEANVAL(O O ), where, Type.Boolean (O
D)D 00000 this.valued valueO OO O OO

googod ooooo

(4) 0OOO
e public Object getValue()

gobod ogooooo

0000 valueOODODOO Integer 0 000000000
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gooboo booo
gogobd bobooooan

0000 valued TrueO O 10 FlaseO O 000000 Integer 0 00O O OO
gooooooo

Ooodo ooood
public boolean equals(boolean b)

0000 000000000000000000000000
0000 OvaleD00000000000000000000000
00000 b(OOOOO)

00000 0000000000

0000 values=bO0O0OO00D00

goodod ooogao
public boolean equalsDefault()

O000 D0 FalseOODOOOODOOOODOODO
O000 O valued negate 0 00O O OO0
O0O0O0O0O OoOoOd

00000 O00O0O0Oooooo

O000 WvalveOOOOOOO

goood gooon

public void checkCondition(Environment env, Context ctx, long vset, Hashtable

exp, ConditionVars cvars)

googd gbogooobn

O000 valueDDDODOOODODODO cvarsOOO0O0OO
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O0000 env(DODDOOOO Environment 00 O0000), ctx (00000
000000 Context00DD0DD0), vset (D0ODO0DD), exp (0000
0000), evars (0000000000 00)

goood gooo

O000 valuedDODO D OO cvars.vsFalse 0 —1, cvars.vsTrue 00 vset 0 0O 0O O
0000000 cvars.viFalse O vset, vs.vsTrued -1 000000

gogod ooooo

void codeBranch(Environment env, Context ctx, Assembler asm, Label Ibl,

boolean whenTrue)

o0 boboooobooobobooa
o0 boboooobooobobooa

00000 env(DOODODDOOO Environment 000000), ctx (00O00DO
O00000 ContextJ O ODDOO),asm (00000000 Assembler [
0000O0),bl(000000000), whenTrue (000000 O0COO
00000000000000000000)

goobodg bood

0000 whenTrueO valueOOODOO0OOIDOOOOODODODOO ope_goto
oo oooobooooooo

goood oooon
public void codeValue(Environment env, Context ctx, Assembler asm)

oo oboboobdoouoboboboobuoobbuooboobo
O000 DODvaleDDDODOOOOOOOOOOOODODODDODDDOO

O0000 env(DOODODOO0O Environment 00 0000), ctx (00000
000000 Context 000000 ),asm (00000000 Assembler O
ooooo)

goood gooo
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O000 valueOOOO 1000000000000 D0DO00O0OOO0O0O opelde
uboooboobooboboobooooonoon

goobodg ood
e public void print(PrintStream out)

oo obogbooboooo

0000 00000 PrintStream O value O true/false 0 0 0 0 00O
00000 out (OOOO PrintStream)

ooobd ood

0000 valueODO OO “rue’00 00 “false” OO0 out.print D OO0 OO0 O OO
HEN

goood oooon
e public String toPrettyString()

good ooboboobobaon

0000 D000 true/false0 000000000

goood ooo

O0000 String0 00000

0000 valueO O OO “true”’0 00 0O “false” O String0 0 OO

goood goood
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4.5.31 OpenJIT.frontend.tree.BreakStatement O O O

public class BreakStatement extends Statement

(1) 0O

O000000 ASTO Break 0000000000 ODODOODODOOODODOOOO
gooooon

(2) 0DOODOO(00)

e Label 1bl

gooo

(3 DDOOOOO
e public BreakStatement(int where, Identifier 1bl)

0000 BreakStatement 0 00O O0OD00OOOO0O

O000 DOO0O0OD00O0D0 Statement 000000000000 OOCDOOODO
gbooobobobuobobooboo

00000 where (DOO), bl (break 000 O)
gooog bod

0000 super000 0000 BREAK (0 0), where 0 000 00 this.lbl O
blODODOOOO

gogod ooooo

(4) 0OOO
e long check(Environment env, Context ctx, long vset, Hashtable exp)

0000 BreakODOOOODODO

0000 BreakODOOOODOOD
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O0000 env(DODDOOOO Environment 00 O0000), ctx (00000
000000 Context 00000 D0), vset (000O0DD), exp (0000
oooo)

gboobod oboobod

O000 IblOODODODODOODO0O0O0O0O000000 CheckContext destetx
000000 destetx O null 00 00 OO destctx.vsBreak & vset O
destctx.vsBreak 0 0 000 -10000000000OOO invalid.break O
gooooogo

O0000 hhlOODO0000DDODO0O000000DDDOOO invalid.break O
ugooooan

e public int costInline(int thresh)

O000 InlningD000O0OOOOOOO

0000 BreakODO InliningD DO OOCODO 10000
00000 thresh (O00O)

00000 Inlining0DOOOO

0000 10000

dooodo oooogad
e public void code(Environment env, Context ctx, Assembler asm)

O000 BreakOOOOOOOOOOO0ODODDOOOD

0000 BreakOOOOODODOOOO CodeContext 1 00 O0DO0D0OOOOO
BreakDOOOOODOOOODOODOOODOOO

00000 env(DOODODOOO Environment 000000), ctx (00O00DO
O00000 ContextJ D OO DOO),asm (00000000 Assembler [
ooooo)

goobodg bood
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O000 D00 CodeContext 0 D OO D0 newctx D OO ODODOODOODO
000000000 destetx O newctx.getBreakContext 0 0 000 0O 0O
0000000000000 000D0 codeFinallyOOOOOOOOOO
destctxO break O O 00D ODO00OO0DODOOOODODOOODDOOOD breakO
dest.breakLabel 00000000000 DODOOOOOODODOO ope_goto
oo oooobooooooo

Ooodo ooooo
e public void print(PrintStream out, int indent)

0000 BreakOODOOOO

0000 BreakOODOOOOOOODOOOOOODODOODOOO

00000 out (String 00 00 O PrintStream)0 indent (000000 O0O)
gobod boooo

0000 super.print(out, indent) 00 0 0000000000000 0O0OO
Oprint 000 000000000000 O000OD00O0 “break;” 00000
PrintStream out 0 0 0 0 00O

goood ooooo
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4.5.32 OpenJIT.frontend.tree.ByteExpression [ (] [

public class ByteExpression extends IntegerExpression
(1) OO

0000000 ASTO byte0D0OOO0OO0OD00D00D00O0O0O0OO0OOODOO
000000
(2) 0DOODOO(00)

oo

(3) DO0OOOOO
e public ByteExpression(int where, short value)

OO000O ByteExpressionOOOOOOOOOOOO

O0O0OD0 DOO0OOO0ODOOO IntegerExpression0 0000000000 OO0ODO
goobooboogbbuooboouobonogo

00000 where (DO0), value (D0O0ODDO)
gooog bod

0000 super 0000000 BYTEVAL(O O), where, Type.tByte(O O),
valueO O OO QOO

00000 00000
(4) DOOO

e public void print(PrintStream out)

gobod boboooooboobd
O000 ODO00O00 PrintStream O valueOODODOOO0OOOO0OO

00000 out (OOOO PrintStream)
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gooboo booo
0000 valueOOODOOOObOOOOOoout.print000000O00C0O0

odoooo oooogad
e public String toPrettyString()

oo obogooooooboo

oo obobobobboobooboobo
goood gooo

00000 Stringd 00000

D000 postixFormOOODOOOO “bp”000000O

gogod ooooo
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4.5.33 OpenJIT.frontend.tree.CaseStatement O [0 [

public class CaseStatement extends Statement

(1)

g

O000000 ASTO case0 00000000 0ODOO0OO0OOOOOOODOOO
googad

(2)

(3)

(4)

0D00ooOo(00)

e Expression expr

caseJ OO 0OOO

ubooooano

e public CaseStatement(int where, Expression expr)

0000 CaseStatement D D00 000000 QOQOQ

O000 D0O0O0OD0O00D Statement 0 0000000000000 OOODO
gobogbbooobobogbouobod

00000 where (DO00), expr (Case0000D0)
goobodg bood

0000 super000000O0 CASE (00O), whereO OO OO0 this.expr O
exprdO00onon

goood gboogn

ugoon

e long check(Environment env, Context ctx, long vset, Hashtable exp)

D000 Case0OO0ODOOOO

D000 Case0OO0ODOOOO
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O0000 env(DODDOOOO Environment 00 O0000), ctx (00000
000000 Context 00000 D0), vset (000O0DD), exp (0000
oooo)

goobodg boboooo

O000 exprd null 00 00 OO expr.checkValue 0 OO0 00000000
Case 0000000000 exprdint0 000000000 convert dO
O000000D0DD000 expr00000D00O0ONO expr.inlineValue O O O
O0000000 exprd inlining0D 0000000 exprd000000

vset & DEAD ENDOOODOODOOOO

googod oboooo
public int costInline(int thresh)

O000 InlningD000O0OOOOOOO

0000 CaseO O InliningD D00 OOD0OO60000
00000 thresh (00)O

O0000 Imlining0D0O0O0O0O

D000 60000

goood oooon
public void print(PrintStream out, int indent)

D000 Case0OODOOOO

D000 Case000D0O0OO0D0ODOOODODOOODOOO

00000 out (String0 00O O PrintStream)0 indent (000000 O0O)
godod ooogad

0000 super.print(out, indent) 00 0000000000000 0OOOOO
print 0 0000000000000 000000 exprOnullOO00OO0O
“default:”’0 nullO O O 0O OO “case expr:” O 0O 0O 0O O PrintStream out O
ogoogo

googod oboooo
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4.5.34 OpenJIT.frontend.tree.CastExpression 0 0 [

public class CastExpression extends BinaryExpression
(1) OO

O0000D00ASTOODODOODOOODODDOOODOOOODOODOOOOOOOOOO
gooooon

(2) 0DOODOO(00)

oo

(3) 0OOOOO0DO
e public CastExpression(int where, Expression left, Expression right)

O000 DODO0O0OO000 CastExpressionJ 00000000000

O0O0OD0 DOO0OOO0OO0DO BinaryExpression0 0 OO0 O0O0O0O0OO0OO0OOO0ODO
goobooboogbbuooboouobounooo

00000 where(DOD)0O left (0000 0D Expression0 000 00)0 right
(000000 Expression000000)

goobodg bood

0000 super000 0000 CAST (O0O), where, left.type, left, right 0 0O O
0oo

goood obooon

(4) 0OOO
e public long checkValue(Environment env, Context ctx, long vset, Hashtable exp)

gobd bbooboboobod

gobod obdobooobooboboobooooboobooooo

675



O0000 env(DODDOOOO Environment 00 O0000), ctx (00000
000000 Context 00000 D0), vset (000O0DD), exp (0000
oooo)

gboobod oboobod

O000 DOD0OO0O0O0toTypeDDOOOODODODODOODOOOODO typeOODO
O00000O0O0OO0OD0OOOODOODOOOO checkValueOOOOOOODO
U0 typeUOOOOOODOOODOOOOOOOODOOOOOOOODODO
vset 00000000 0ODO0OODOOOOOO ConvertExpression O O
00000000 DDDODO0O0O0000000O0ogogOrrightoo0O
OO0 vsetOOQOO

goood oooon
e public Expression inline(Environment env, Context ctx)

O000 O00000 Inliningd0 00O
O000 DO00Oimline0 0000000000000 OOO InliningOO0ODO

00000 env(D0OODODODOO Environment 000000), ctx (00O00DO
DDDDDDCOnteXtDDDDDD)

O0000 Inlining00O0O0O
0000 right.inlineO0 OO OOOODODO0O

goood oooon
e public Expression inlineValue(Environment env, Context ctx)

O000 DO0OO0OO0O0O0O Inliningd 00O

O000 D000 inlineValueOOOOOOOOODODOOOOQDODO Inlining O
god

00000 env(D0OODODODOO Environment 000000), ctx (00O00DO
DDDDDDCOnteXtDDDDDD)

O0000 Inlining00O0O0O
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0000 rightinlineValueOOOODOOODOODO

googod oboooo
e public void print(PrintStream out)

gobdg bbooboobobodobod
gobdg oboboobobobooabb
00000 out (String0 00O O PrintStream)
gooog bod

0000 DOoOoOoooooo “left) right” 00000000 PrintStream out
uboogoon

doooo ooooad
e public String toPrettyString()

gobod oboooobooboobod
good oboboobobooooooo
goobodg bood

00000 Stringd 00000

0000 toPrettyString0 0000 left 000000000 “(left) right” O O
gbooooboooobobooo

goood oooon
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4.5.35 OpenJIT.frontend.tree.CatchStatement 00 0 [

public class CatchStatement extends Statement

(1)

oo

0000000 ASTOcatchODOODOOOO0O0ODOODOOOOODOOODOOOOOO
googd

(2)

(3)

00000 (00o)

Expression texpr

catchO OO OO

Identifier id

catch OO QO QOGO

Statement body

catch OO QO QOQd

LocalField field

gbooodoooboood

googood

public CatchStatement(int where, Expression texpr, Identifier id, Statement

body)

0000 CatchStatement 0 00000000000

O000 ODOD0O0OD0O0D Statement 000000000000 OOCDOOODO
gbooobobobuobobooboo

00000 where (000O), texpr (catchO0 O 00),id (catch 000000 0OO
0000)0 body (catchD OO 0O)

goobodg bood
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(4)

0000 super0000 000 CATCH (0 UO), whereO OO0 OO this.expr O
expr 0 0O this.id O id O O this.body O bodyO O O O OO

gogod ooooo

good
long check(Environment env, Context ctx, long vset, Hashtable exp)

O000 CatchODOOOOODOO
0000 CatchOODOOOODOODOOOOOOODODOOD

00000 env (0000000 Environment 00 O0000), ctx (00000
D00D0O00 Context 000D DD), vset (00D00DOD0), exp (D000
oooo)

gboobod oboobod

O000 texpr.tolype0ODODOOOOOODO texprd OO typed O OO type
0000000000 00D00O00 catch.not.throwableO O OO O OOO
0000000000 DbO0D typeOODODDODODDODODODODOODODODODO
0000 javalang.throwable 000000000 OO0O0OOOOOOOO
catch.not.throwable 0 0 00 OO0 00O

00000000000000000000Owset |(1l<<OO0OO0ODODO)
OveetOODDOODODDOOOOO body.checkODODODDODOOODDOOO
goooboobouogo

OO0o00d0O throwableOOODOUODOODOOOidOOOoOOoOoOOoOOoOoOoOooOooOog
catch.not.throwableO O OO OO OO

e public Statement inline(Environment env, Context ctx)

0000 CatchO O Inlining0 00O
0000 D00 Context0 O OO OO body O Inlining 00 00O

00000 env(D0OODODODOO Environment 000000), ctx (00O00DO
000000 Context 0D DO DODO)
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00000 Inlining O O StatementO

O000 ContextD 0D ODOODOOOODOOODODOODOOO ContextO O
0000 bodyO nullOO0OCOCO0O000O0 nullOOODODOO body.inline O
0000000000 bodyO inliningd 0000000 thisOOOO

Ooodod ooood
e public Statement copylInline(Context ctx, boolean valNeeded)

0000 catchO 0O inlining0 000000000
0000 method inliningD 000 catch OO DOO0OO0O0O0O0O0OO

O0000 e¢tx(DODODO0OO0OOODODO ContextDODOOODO), valNeeded (O
00000000000 0D0ooooooooooon)

00000 Inlining OO StatementO

O000 clone00OO0ODOD0OD0ODOOcatchOOOOODODODOOsOOOOOO
s.body O inlining0 000000000 bodyO nullDOODOOOOO body
OnullOO0O0O0OO body.inline0 OO0 OD0OOO0OD0OOOODOO body O
gooooboodsogood

dooodo ooood
e public void code(Environment env, Context ctx, Assembler asm)

O00D0 catch0OOOOOOOOODODODODDODDOO
O000 catchOOOOOOOOOODODODODDODDOO

00000 env (0000000 Environment 00 O0000), ctx (00000
000000 Context 000000 ),asm (00000000 Assembler O
oooon)

goood gooo

OO000 OO0Oopcpopd000000OO0O0DOOODOOODODODODOOO bodyO
nl0 0000000 nullOO0D0O0O0 body.code 0 OO0O0OOOOOO0

googod ooooo
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e public void print(PrintStream out, int indent)

0000 catchODOOOOODOOOO
0000 catchODODOOOODOOOODOOO PrintStreamout0 00000
00000 out (String0 00O O PrintStream)0 indent (000000 O0O)

goood gooo

0000 “catch (texprid) body’ OO0 000000000 DODOOO texpr.print O
O000Obodyprint D OO DOOOOOOOOOOOOOOO

googod oboooo
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4.5.36 OpenJIT.frontend.tree.CharExpression [0 0 [

public class CharExpression extends IntegerExpression
(1) OO

0000000 ASTO char 00 0000000000000 O0O0O0O0OO0O0
000000
(2) 0DOODOO(00)

oo

(3) DO0OOOOO
e public CharExpression(int where, char value)

0000 CharExpression0 00000000000

O0O0OD0 DOO0OOO0ODOOO IntegerExpression0 0000000000 OO0ODO
goobooboogbbuooboouobonogo

00000 where (DO0), value (D0O0ODDO)
gooog bod

0000 super 0000000 CHARVAL(O O), where, Type.tChar(O O),
valueO O OO O0O

00000 00000
(4) DOOO

e public void print(PrintStream out)

gobod boboooooboobd
O000 ODO00O00 PrintStream O valueOODODOOO0OOOO0OO

00000 out (OOOO PrintStream)
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gooboo booo
D000 valueOOODOOOO cOOOOOout.print00000O0O00OOO

dooodo oooogad
e public String toPrettyString()

oo obogooooooboo

oo obobobobboobooboobo
goood gooo

00000 Stringd 00000

O0000 postixFormOOOOOODO “%”000000

goood ooooo
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4.5.37 OpenJIT.frontend.tree.CheckContext 0 0

class CheckContext extends Context

(1)

g

gbogbdobbooobobobuobobuobboobobobuobuobuouooboon
gooooon

(2)

(3)

(4)

0D00ooOo(00)

e long vsBreak

Break OO QO QOO

long vsContinue

Continue D 00O OO

gooooon
CheckContext(Context ctx, Statement stat)

0000 CheckContext 00 OO0 O0OODOOOOO
O0000 CheckContext 0D 0O O0O0ODO0DOO0OOOOOOOOO

00000 e¢tx (D0O0DO0DO0O00O0O0O00O ContextD D OODODO), stat (00O
00 Statement 00000 0)

gpoood gooogn

oo ContextDDDDDDDDDDDDDDDDDDDDSuper(ctx,stat)
000000 vsBreak, vsContinue -1 000000

gogod ooooo

gooo

oo
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4.5.38 OpenJIT.frontend.tree.CodeContext 0 0O

class CodeContext extends Context
(1) OO

gbogbdobbooobobobuobobuobboobobobuobuobuouooboon
gooooon

(2) 0DOODOO(00)

e Label breakLabel

break 0 0D DO0O0ODODODODOO

e Label contLabel

continue 0 000 O00O0O0ODO0O

(3) DO0OOOOO
e CodeContext(Context ctx, Node node)

0000 CodeContext 00D ODODOOOODOO
0000 CodeContext 0 DO ODD0OODOOOOODOOODODO

00000 e¢tx (00000000000 Context0OODODO), node (00O
00 NodeOOODODODO)

gpoood gooogn

0000 ContextDOOOODDOO0OODUODOOOODDOD super(ctx, node)
000000 nodeop 00000 DO, WHITE, FOR, FINALLY, SYN-
CHRONIZEDOODOOODOODODOODOOOO 2000000 breakLabel, con-
tLabel 0000000000 SWITCH, TRY, INLINEMETHOD, INLINE-
NEWINSTANCEO OOOOOODOODOODODO 1000000 breakLabel
0000000000000 000 noded Statement 000000000
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OO0O00O0OnodelabelsO null OO0 0O 000000 OOOO 1000000
breakLabel OO OO OO

goood ooooo

(4) DOOO

oo
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4.5.39 OpenJIT.frontend.tree.CommaExpression [ [0 [

public class CommaExpression extends BinaryExpression

(1) 0O

0000000 ASTO,(D00)0000O0OO0DO0DODO0OOOOOODOOOOOOO
goooooonon

(2) 0DOODOO(00)

oo

(3) DODODOOODO
e public CommaExpression(int where, Expression left, Expression right)

O0000 CommaExpression00000000O0O0O0O0

O0O0OD0 DOD0OOO0OO0DO BinaryExpression0 0O OO0 O0OOO0OO0OOO0ODO
goobooboogbbuooboouobounooo

00000 where(DOD)0O left (0000 0D Expression0 000 00)0 right
(000000 Expression000000)

goobodg bood

0000 right 0 null0 00 super 0000000 COMMA (O 0O), where,
Type.tVoid(O O), left, right 0 0 000000000000 superd 00
0000 COMMA (O0), where, right.type, left, right 0000 0O

goood ooooo

(4) 0OOO
e public long check(Environment env, Context ctx, long vset, Hashtable exp)

0000 CommaExpression 000000
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0000 CommaExpression0 0000000000000 OOO0O

00000 env (0000000 Environment 00 0000), ctx (00000
000000 Context000000), vset (0000000),exp (0000
oooo)

gboobod oboobod

0000 left.checkDODODOD0OODODOD0OODO vsetOODOOODO right.check
O000000D0D00O0O0vwvsetD0OO0D0OO0ODOOOOVWsetdOdO0O

goood ooood
e void select Type(Environment env, Context ctx, int tm)

oo obogboobdod
O000 DO0OO0O0D0O00 CommaExpression0 00000

00000 env(DOODDODOO Environment 000000), ctx (00O00DO
000000 Context00DDO00O0), tm(000000OOODODODO)

gooogd ooo
0000 right.typed typeO0 OO 00O

ooodo ooooo
e Expression simpify()

O000 CommaExpressionO0 0000000

O000 DO0O0O0O0D00o0o0DdlOO0CD0OO0OOO0ODOOO0O0
gooogd odo

O0000O Expression0 000000

O000 DO000nullO00right 00000000 nullOO0Oleft0 0000
0000000 thisOoOODO

goood ooooo

e public Expression inline(Environment env, Context ctx)
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O000 OO0 inlining0D 00O
OO000 ODO00C0O0O0D0O00000 mliningD00O0OCOO

00000 env(DOODDOOO Environment 000000), ctx (00O00DO
DDDDDDCOnteXtDDDDDD)

O0000 inlining0 00O

O000 D000 nullO0D0O00 left.inline0 000000000 DO inlining O
O00C00ltD000000C000 nullOO00OQ OO right.inline0 00O
0000000 inlining0 00000 right 00000000DO0O0O simplify
gooboboooboboobooboooo

goood oooon
e public Expression inlineValue(Environment env, Context ctx)

O000 OO0 inlining0 00O
0000 DO0O00000000D0 mmlningD0OO00OOOO0OO

00000 env(D0OODDODOO Environment 000000), ctx (00O00DO
DDDDDDCOnteXtDDDDDD)

O0000 inlining0 00O

O000 DO0O00nullOO00O00O left.inline0 000000000 inlining O
O00OOleft0000C000000 nullO0O0O0OOO right.inlineValue
O00D00D0D0000 imlining000000 right 000000O00O0OO
simplify 000 00000O0OD0O0ODO0OOODOOOOO

doooo oooogad
e public void codeValue(Environment env, Context ctx, Assembler asm)

gobod oobooobooboobod
gofod oogboboobuoboodoboooboboboobooobuoobooooboD

O0000 env(DOODDOOOO Environment 00 0000), ctx (00000
000000 ContextJ D ODDOO),asm (0000000 O Assembler [
ooooo)
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goood gooo

O000 D000 nullOO0O0O0O0 leftcode0 0000000000000
0000000000000 nullOOOOQOO right.codeValueO OO OO
goodboobooboooboooboog

Ooodo ooood
e public void code(Environment env, Context ctx, Assembler asm)

gobod oobooobooboobod
gobod oobooobooboobod

O0000 env(DOODDOOOO Environment 00 0000), ctx (00000
000000 ContextJ O OO DOO),asm (00000000 Assembler [
ooooo)

goobodg bood

O000 D000 nullOO0O0O00 leftcode0 0000000000000
O00000DD0OD00000nullOO0000O0 right.codeOODODODODOO
ubooboobdooobobood

odooodo oooogad
e public String toPrettyString()

o000 boboobooboobood

0000 Dobobooobobooboboooo

goobodg bood

00000 Stringd 00000

0000 “(left, ight )’ 0000000000000 OOOOOOOOOOO

goood ooooo
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4.5.40 OpenJIT.frontend.tree.CompoundStatement O O O

public class CompoundStatement extends Statement

(1)

g

0000000 ASTOODODODOOOODODODODODOODOOODDODOOODOOODOOO
goodad

(2)

(3)

(4)

0D00ooOo(00)

e Statement args|]

gooobooogd

ubooooano

e public CompoundStatement(int where, Statement args|])

0000 CompoundStatement 0 0 0000000000

O000 DOO0O0ODO00D Statement 0 0000000000000 OOODO
goooooooouoooboo

00000 where (0D O0O), args|] (Statement 0 0 O )
goobodg bood

O0D00 super0 000000 STAT (D O), where D OO0 0O OO this.args O
args 000000

goood gooon

ugoon

e long check(Environment env, Context ctx, long vset, Hashtable exp)

gobod oDogbdooogooboan

good
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O0000 env(DODDOOOO Environment 00 O0000), ctx (00000
000000 Context00DD0DD0), vset (D0ODO0DD), exp (0000
oooo)

gooodg gbooood

0000 D000 CheckContextnewctxO OO0 args0 000000000 check
000000000000 00 ctx.removeAddtionalVarsO OO O 00 OO
ugooooaod

goood oooogo
e public Statement inline(Environment env, Context ctx)

O000 D000 inliningd0 000
0000 argsO0O 0000 inlining0 0 00

00000 env(DOOODDOOO Environment 000000), ctx (00O00DO
DDDDDDCOnteXtDDDDDD)

O0000 inlining0 00O

O000 ODOODcount0 00000000 args0 000000000 inlinedO0O
0000000000 argsd 000 CompoundStatement J 0 O OO count
000 CompoundStatement J args0 0 00000000000 O00O0OO
100000

count 0 000000 nullDOOO 100000 CompoundStatement [
wrapO OOOOOO0O0OOelminate0 0000000000 DOOOOO0O

args 00000 count OO0DDDOO0ODODODODODODODO argsO0 00O Com-
poundStatement O 0 0000 O00O0COCO00OCnullOOOOO0OOO0O
args 000 0000000000000 newArgsODOODOODOO args O
newArgs0 OO0 OO

000 thisODOOdOd

goood googn

e public Statement copylInline(Context ctx, boolean valNeeded)

692



O000 DDODO0O0OO0O0O0O InliningOd 00O
O000 0000000 Inliningd OO

00000 e¢tx(DODODODO0OODODDO00OO Context DO DOOODO), valNeeded (O
0000000000000 0D0oO0oOoooOn)

O0000 inlining0 0000

O000 clone0 00000000 O0ODOODOOsOO0O0O0OD arglengthO O
000 Statement 00000000000 sargs0 00000 argsOO
O0000000 copylnline0 0000000000 O0O0O saargsd OO
Oo0oQo0oOoODbOOoOooosbboon

goood gooon

e public int costInline(int thresh)

0000 inliningD0 000000000
0000 argsO inlining0 000000000
00000 thresh (00)

00000 inlining0 000

0000 args0 000000000 costlnline00OOO0OD0OO0OOO0OOODO
goboobooboboboooobon

Ooodo ooood
e public void code(Environment env, Context ctx, Assembler asm)

guobod bobooobooboooooooobooog
o000 argsUODODOUODOODOODOOOOOOOOOOD

O0000 env(DODDOOO0O Environment 00 0000), ctx (00000
000000 ContextJ D ODDOO),asm (0000000 O Assembler [
ooooo)

goobodg bood
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bood argsDOUOUOOOOOOO codeJ 00O O0OOODOOOOOOOO
breakLabel OO OO OO

oobobodg goood
e public boolean firstConstructor()

oo gboboodobuodgboobouoboboobuooboon

good bogobooobobooboodoboobbooboooboboboonn
god

goobodg bood
goood oodgd

0000 argslengthO OO OO args[0].firstConstructor 0 000000000
000000000 trued 0000000 falsed 000

goood oooon
e public void print(PrintStream out, int indent)

gobdg oogbobdgobo

0000 BreakODODOOOODOOODODOOOODOOOOCOO

00000 out (String 00 00 O PrintStream)0 indent (000000 O0O)
ooobd goood

O000 DO0OO0O0D0000Od PrintStreamout 0 00000

{
statementO
statementl
statement?2
}

goood gbooon

694



4.5.41 OpenJIT.frontend.tree.ConditionVars 00 0 [
class ConditionVars

(1) 0O
doootbdooouooooooboooooooooo

(2) 0OOO0O(OO)

e long vsTrue

True O O O O O O Variable set

e long vsFalse

False O O O O O O Variable set

(3 0OOOOO0O

god

(4) 0DOOO

god
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4.5.42 OpenJIT.frontend.tree.ConditionalExpression 0 O [

public class ConditionalExpression extends BinaryExpression

(1)

g

0000000 ASTOOOOOO(MOOOODO0DODOOOOODODOUOODOOOOO
gooobood

(2)

(3)

(4)

0D00ooOo(00)

e Expression cond

0000 Expressiond

ubooooano

e public ConditionalExpression(int where, Expression cond, Expression left, Ex-

pression right)

0000 ConditionalExpression 0 0 0000000000

O000 DODOO0ODDO BinaryExpression0 0000000000 OODODO
ubodoboboboobdooobooboboboooo

00000 where (000)0 cond (0000 Expression000000), left (O
00000 Expression 0 0 0000)0 right (000000 Expression O
0oooo)

goobodg bood

0000 super0 000000 COND (O0O), where, Type.tError (O O), left,
right 0 00000 this.cond O condd OO0 OO0

goood gboood

ugoon

e public Expression order()
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o000 bobooboobuobooooboobooobg

gofod ooobooobobooboooboobbbbooobooboboonn
goobodg bood

O00O0O0 000000 Expressiond

0000 D0000000 precedence0 00000000000 cond.precedence()
O00000 condO0O cond.right 0000000 cond.right 00O OO0
order0 0000000 DODODODODOOODODOOOOOOOOOOOOOOO
000000000000 00000thisOODOOOOOO thisOOOO

goood ooood
e public long checkValue(Environment env, Context ctx, long vset, Hashtable exp)

good oobobood

O000 DO0OO0O0OODbooleanODO0O00O0OO0ODOOOODOOOOODOOOODO
uboooboobooooonoo

O0000 env(DODOOOO Environment 00 0000), ctx (00000
000000 Context 0000 DD), vset (000D D00), exp (0000
oooo)

goood booobogao

0000 left.checkValueO OO OO O OO O right.checkValueO OO OO 0ODO
OO0 andO0O0O0OvsetDOODOODODO condOO0O boolecanOOOOOOODO
OO convert 00 0000000000000 O0condO0OODOOO

left.type O right.type 0 0 0 0 0 00O left.typeO type 0 00O OO0 OO0
00000 tmO TM_DOUBLEO OO OO type O Type.tDouble(O O) O
00000 tm0O TMFLOATO OO OO type O Type.tFloat(O O) 0O
0000 tm O TM.LONGOOOOO typeO Type.tLong(DO)O0 00O
00 tm0O TM.CHAR OO O OO typeOd TypetChar(D D)0 0D OO0
tm 0 TM_SHORT OO O OO typed Type.tShort(D O )00 00DO00 tm
0 TM.BYTEO OO OO typed TypetByte(00)000000 tmO 0O
0000000 typed Typetlnt (00)0 00000
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bbb 0O¢twpeldUOUOUODODOUOOconvert OO OO0 OO0O0ooonon
O00lft0 00000000000 typeDOOOOOOO convertD OO
0000000000000 rightd0ogogon

Ubdvset g

goood ooood
e public long check(Environment env, Context ctx, long vset, Hashtable exp)

gobod oDogbdooogooboan
gobod oDogbdooogooboan

00000 env (0000000 Environment 00 O0000), ctx (00000
000000 Context 0 DOD0DODO), vset (00O0D0D00D0), exp (0000
oooo)

gooodg gbooood

0000 cond.checkValueOOOOOODOOOOOOOOOOvsetDOOOODO
condJO0 boolean OO O0O0O0OOOODCconvert 00000 OOOOO
O00condODDODODODOO

left.check 0 0 0 O O right.check D OO O0OD0D0OO0D0OOODOOOODO and O
goooooooood

Ooodo ooood
e Expression simpify()

gooo ogoooooooood

0000 condO trued 00 false0 000000 OOOOO
gooood ooo

goood ooooooooogo

0000 condOd trued 0000 left 0000 cond O false 0 0O 0 00O right O
00000000000 thisOOOO

goood ooooo
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e public Expression inline(Environment env, Context ctx)

0000 OO0 inlining0 00O
O000 D0 mmlining0D 0000000 ullO0OO0OOOOODOOOO

00000 env(DOODODOOO Environment 000000), ctx (00O00DO
DDDDDDCOnteXtDDDDDD)

O0000 inlining0 00O

O000 D000 inlining0 0000 left.inline0 0000000000000

left 00 0000000O0O inlining0 0000 right.inline0 0000000
000000rnght0 00000

00000000000 nullDO0O cond.inline000000O0O0O0O0ODO
gooood

O000nullO0O0 leftO right 00000 right 00 nullO 00 000 cond

000000000000 0DO NotExpressionO OO OO OOO condO
Oooogd

cond O inlining 0 0 0 0 00 cond.inlineValueDO OO OO OOOOOO0OO
OcondO0OO0OD00OO0Osimplifyl 0000000000 OOOCOOO

gogod ooooo

e public Expression inlineValue(Environment env, Context ctx)

O000 OO0 inlining0D 00O

O000 OO0 inlining0D 00O

00000 env(D0OODODODODO Environment 000000), ctx (00O00DO
000000 Context 0D DO DODO)

O0000 inlining0 0O 00O
0000 cond.inlineValueO OO OO OOODDODOUODOOOcondOOOOOO

left.inlineValueO OO O O0O0O00O0O0D0OOO left0 000 OO right.inlineValue

00000000000 000rrghtD 00000000 simplifyd OO0
gbooooboooooo
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goodod ooogao
e public int costInline(int thresh)

O000 DODDmnliningDD0ODODODODODODOO
O000 DODDmnliningDD0ODODODODODODOO
00000 thresh (O0O)

O0000 inlining0 0000

0000 cond, left, right O inlining0 000000 O0O costlnline0 00 00O
0000000000000 O000C0 100000000000 inlining
gooobooonon

Ooodo ooooo
e public Expression copyInline(Context ctx)

O000 DOD0OOO0OO0O000 inlining0 00O
0000 D0000D0O0D0O00000000O0 inlining0000O00O0OOO

00000 env(DOODDOOO Environment 000000), ctx (00O00DO
DDDDDDCOnteXtDDDDDD)

O0000 inlining0 00O

O000 clone0000000000D0OO0DOODOODOOOOODODOODOE
000000 cond.inlineValue 0 00O OOD0OO0O0OOODODO eccondO O
0000 left.iinlineValueD OO 00000000000 eleft000000O
right.inlineValue O 0000000000 0O0OCO eright 00000000
Ueddnon

dooodo oooogad
e public void codeValue(Environment env, Context ctx, Assembler asm)

guobod bobooobooboooooooobooog

ool bobdoobooobooboobobooboobobouobobooobo
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O0000 env(DODDOOOO Environment 00 O0000), ctx (00000
000000 Context 000000 ),asm (00000000 Assembler O
ooooo)

goood gooo

O000 DO0O000 1L, 2000000cond00000OOODODOOODOODO
ONlO000000000000D0O00D00O cond.codeBranchO OO OO
0000000000000 000000ogod left.codeValueO OO DO
000000000 1ROODODDODOOODOODOopcgoto0 O DOODODODOOO
ubooooooooon

000000 nNnNooooO0oDODbOO0oDObOO0oDbDO0o0o0oOooDooDOooODO
right.codeValue 00000 00000OODOOOOOII2000000

odoooo oooogad
e public void code(Environment env, Context ctx, Assembler asm)

o000 bobooboobuobooooboobooobg
o0 bobooooboboboboboooobobobobooobo

00000 env (0000000 Environment 00 0000), ctx (00000
000000 Context 000000 ),asm (00000000 Assembler O
oooon)

goood gooo

O000 DO0O000 1L, 2000000cond00000OOODODOOODOODO
ONlO000000000000D0O00D00O cond.codeBranchO OO OO
000000000000 0000000000A0 left.code0O00O00ODO
ugooo

right 0 nullD000000CDO 120000000000 opegotoO 00O
0000000 O0o0oOooOooOooOooooooonooooooooo
O00000000000000 rightcode0D O0O0O0D0OOOOOO0O0OO
00D 1RODODODOOO

right 0 nullOO0O00O0OO0ONOOOCOOO
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goodod ooogao
e public void print(PrintStream out)

gobd bogboboobobob

gobg boboobobobooooboobooobb
00000 out (String0 00O O PrintStream)

gooog bod

0000 D000 “(COND outleftright )’ D0 000000000

doodoo ooooad
e public String toPrettyString()

oo obogooooooboo

oo obogbbooboobbboouoboboboo
goood gooo

goood oodgd

0000 0DDOO0O “COND outleft right )’ 000000000 D0OOOOO
o

googod ooooo
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4.5.43 OpenJIT.frontend.tree.ConstantExpression [ [ [J

class ConstantExpression extends Expression
(1) OO

00 00D OO0 BooleanExpression, DoubleExpression, FloatExpression, IntegerEx-
pression, LongExpression, NullExpression, StringExpression 0 0 000000000
O0000000O0000O0ODOOo0ooooogooooo

(2) 0DOODOO(00)

oo

(3) 0000000
e public ConstantExpression(int op, int where, Type type)

0000 ConstantExpression 0 00000000000

O000 DO0D0O00D000 Expression0 000000000 O0O00COO0O Con-
stantExpression 0 0 0000000000

00000 op(000O0OO0O),where (DODO), type (DOODODO)
00000 oo
0000 superJ 000000 op, where, typeO OO0 OO0

goood ooooo

(4) 0OOO
e public boolean isConstant()

gobod boboooooboobd
o000 DDODODODODOOO0OO00O0Ob0 Truedogno

goobod bood
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goood oodgd

o000 TrueOd O OO

googod oboooo
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4.5.44 OpenJIT.frontend.tree.Context 00 0 [

public class Context implements Constants

(1) 0O

gobogbdoooboboobooobooooooobooboboonoo

(2) 0DOOOO(00)

Context prev

googboobooooobn

Node node

goooad

int varNumber

gooooboonon

LocalField locals

guobogbdgooooo

FieldDefinition field

gobodooooooooon

(3) 0000000
e public Context(FieldDefinition field)

O000 ContextDOODODOODODODOOOO

0000 Context DO DODDOD0OO0DOOOfieldD0ODOO0OODOOOOOO
00000 field(OODOOOOOO)

goobodg bood

0000 thisfieldO fieldOO0OOOO
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goodod ooogao
e Context(Context ctx, Node node)

O000 ContextDOODODOODODODOOOO
0000 ContextDO0DO0DDO000D0D00O0 ctxOnodedO0ODODOOOOO

00000 e¢tx (00000000000 ContextJOOO0OD0), node (000
0o)

goobodg bood

0000 this.prevO ctx, this.node O node, this.locals O ctx.locals, this.varNumber
O ctx.varNumber, this.field O ctx.field 0 O 0 0 00O

goood gbooon

(4) 0DOOO

god
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4.5.45 OpenJIT.frontend.tree.ContinueStatement 00 0 [

public class ContinueStatement extends Statement

(1) 0O

0000000 ASTO continueO0 0000000000 ODOOODOODOOO
gooooad

(2) 0DOODOO(00)

e [dentifier 1bl

continueJ 0O OO0

(3) DODDOOO
e public ContinueStatement(int where, Identifier 1bl)

0000 ContinueStatement J D 0000000 DOOO

O000 DOO0O0OD00O0D0 Statement 000000000000 OOCDOOODO
gbooobobobuobobooboo

00000 where (0O0O), bl (continue0 00 0)
gooog bod

0000 super000 0000 CONTINUE (00 ), whereO 000 OO this.lbl
OlblDOOOoOoO

googod oboooo

(4) 0OOO
e long check(Environment env, Context ctx, long vset, Hashtable exp)

0000 ContinueO0O0OO0OOOO

D000 ContinueO0O0OO0OOOO
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O0000 env(DODDOOOO Environment 00 O0000), ctx (00000
000000 Context 00000 D0), vset (000O0DD), exp (0000
oooo)

gboobod oboobod

O000 blDOODDOODDOO0O0ODOO000000 CheckContext destetxd O O
000 destetxO null0d OO0 0O OO desstetx.node.op 0 FORO DOO WHILE
0000000000 destetx.vsContinue & vset O destctx.vsContinue [
oooo-1o00o0

000000000 invalid.continue0 OO0 00O OOO

O0000 hhlOODO0DO000000D0O0OD0ODOO0O00O000A0 invalid.continue
gooboooood

e public int costInline(int thresh)

O000 InlningD000O0OOOOOOO

0000 ContinueO O InliningD 00000010000
00000 thresh (O0O)

O0000 Inlining00O0O0O0O

o000 10000

goood oooon
e public void code(Environment env, Context ctx, Assembler asm)

D000 Continue0 00000000 DOODOODODODO

0000 ContinueJ 000000000 CodeContextD D OO0 00O QOOQonQ
Continune0 OO0 O0QO0O0OO0OOOOOOOOOO

00000 env(DOODDODOO Environment 000000), ctx (00O00DO
O00000 ContextJ D OO DOO),asm (00000000 Assembler [
ooooo)

goood gooo
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0000 IblO0O Continue Context 0 0 O O OO CodeContext destctx 0 0 O
000 codeFinally D OO OO0 DOOOO0OODOO destetx.contLabel O O O
booobodbbopecgotol U UOODODOLDOOOOODODOODO

ooodo ooooo
public void print(PrintStream out, int indent)

0000 ContinuedO0OO0OOO

0000 Continue0 00000000 DO0OOODOOOOODOO

00000 out (String0 00O O PrintStream)0 indent (000000 O0O)
godod ooogad

0000 super.print(out, indent) 00 0000000000000 0OOOOO
print 0 0000000000000 0D0O0O0OO0O0 “continue;” 0O OO 0O
PrintStream out 0 0 0 0 00O

goood ooooo

709



4.5.46 OpenJIT.frontend.tree.ConvertExpression [ [0 [J

public class ConvertExpression extends UnaryExpression
(1) OO

gbogooogbobouoooboobooboobobooobobobobooo
goood

(2) 0DOODOO(00)

oo

(3) 0OOOOO0DO
e public ConvertExpression(int where, Type type, Expression right)

0000 ConvertExpression0 0000000 O0O0O0O

gobod obogbobboobooobooboooboobouobbobooonn
gbooooboogooo

00000 where (ODO0O)O type (TypeO OO OO O)O right (O O Expression
0ooooo)

goobodg bood

0000 super 0000000 CONVERT (O O), where, type, right 0 0 0 O
0o

goood oooon

(4) 0OOO
e public long checkValue(Environment env, Context ctx, long vset, Hashtable exp)

good oobobood

good oobobood
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O0000 env(DODDOOOO Environment 00 O0000), ctx (00000
000000 Context 00000 D0), vset (000O0DD), exp (0000
oooo)

goobodg boboooo
0000 right.checkValueOO OO OOOOO0ODODODODDODODOOO

goood oooon
e Expression simpify()

good ooboboooo

oo obob yped oo boobog
goobog bood

goobodg obooobod

0000 right.op 0 BYTEVAL(O 0O), CHARVAL(O O), SHORTVAL(O O),
INTVAL(ODO)D OO0 type.getTypeCode 00D D ODOO0OOOOOOO
O00 TCBYTEOODODOOODODO ByteExpressionO OO OO OO0OOO
0000 TC.CHAROODOOOODOO CharExpression0 00000000
00000 TCSSHORTOOOODO OO O ShortExpression0 000000
0000000 TCINTODOOOOOODO IntExpression0 0000000
000000 TCLONGODOOOOODO LongExpressiond0 000000
O000D000 TCFLOATODOOOOD OO FloatExpression 0 0 00 O
O0o0o0ooooo TC.DOUBLEO OO OO OO O DoubleExpression O
gooooooooogooo

right.op0 LONGVAL(O O), 00 00 type.getTypeCode 00D OO0 OO0
O0000oDO0O0 TCBYTEODOODOODODODO ByteExpression O O O O
O0DD0ODDDODDOO0O0O TC.CHARO OO OO OO O CharExpression O 0O
000000000000 TC.SSHORTO OO OO OO O ShortExpression
000000000000 00 TCAINTOOOOOOODO IntExpression O
0000000000000 TCFLOATOODO OO O O FloatExpression
0000000000000 O0 TC.DOUBLEOOOOODOO O DoubleEx-
pression 0 00000000 OOOO0O
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right.op 0 FLOATVAL(O O), 00 00O type.getTypeCode D DO OO OO
O00D000oDOooo0 TCBYTEOODOOODOOO ByteExpression O O
000000000000 TC.CHAROODO OO OO O CharExpression [
O000D0D0D0000000 TCSHORTO OO OO O OO ShortExpres-
sion0 0000000000000 TCINTOOOODDODODO IntExpres-
sion0 0000000000000 TCLONGODODODOODOD LongEx-
pression 0 00000000 ODOOOO0 TC.ODOUBLEOOOOOODOO
DoubleExpression 0 0 000000000000

right.op 0 DOUBLEVAL(O O), 00 00O type.getTypeCode 0 00 00O
00000000000 TCBYTEOOOOOOUOO ByteExpression O O
000000000000 TC.CHAROODO OO OO O CharExpression [
0000000000000 TCSHORTOOOOOOOO ShortExpres-
sion0 0000000000000 TCINTOOOODDODODO IntExpres-
sion0 0000000000000 TCLONGODODODOODOD LongEx-
pression0 0000000000000 TCFLOATOODOOOOOO Floa-
tExpression 0 0 000000000 OO0O

00000000 thisODDOODO

oobobodg goood
e public boolean equals(int i)

0000 0000000 Mgt0000000000000

0000 0000000 Mgt00000000000000000000
00000 i(0oOooo0)

00000 0000

0000 right 000i00000000000000000000

goood oooon
e public boolean equals(boolean b)

O000 DDODDDODODOOyrMghtDDDODODOOOOOOOO
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0000 0000000 Mgt 00000000000000000000
00000 b(OOODOO)

00000 0000

0000 right 000 bOODOODODO0ODO0OO0OO0OO0O00O0O

Ooodo ooooo
e public void codeValue(Environment env, Context ctx, Assembler asm)

gobd bobooooboobobooboooo
0000 Doboboooboboboboooo

O0000 env(DODODOO0O Environment 00 O0000), ctx (00000
000000 ContextJ D ODDOO),asm (0000000 O Assembler [
ooooo)

goood gooo

0000 right.codeValueOOODOODODODOOright00DO0DO0OO0OO0ODODOODO
ubodbobobooobobobodoobboooobobobobo
00000000 codeConversionD OO0 O0OO0O0O0O

goood
e public void print(PrintStream out)

oot booooobobdoood

OO000 ODO0C0O00 PrintStreamO000000000O0O0OOOO0OOO
00000 out (ODOOO PrintStream)

goood gooo

0000 “(type) righ” 0000000 DO0DO0DO0DO000O0owt0ODODOOO

odooodo oooogad
e public String toPrettyString()

gobod boboooooboobd
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0000 Doboobobboobobouoboboobbooo
goobodg bood
goood bood
0000 “(type) might” 00000000 0OOOOODOOOODO

gogod ooooo
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4.5.47 OpenJIT.frontend.tree.DeclarationStatement 0 O [

public class DeclarationStatement extends Statement
(1) OO

0000000 ASTOOODDODOOODODODODOODOODOODDODOODOOODOOO
goodad

(2) 0DOODOO(00)

e int mod

googoogod

e Expression type

oo

e Statement args|]

goooobooon

(3 0OOOOO0O

e public DeclarationStatement(int where, int mod, Expression type, Statement

args(])

0000 DeclarationStatement 0 0 0000000000

0000 OD000O00D0O Statement 0000000000 QUOOooOoOoooO
00000 DeclarationStatement 0 D D000 0 O0Q0QQOQ

00000 where (D000 ), mod (0 OOOOOO), type (00), args[] (00O
0o)

goood gooo

0000 super 0000000 DECLARATION (0 0), where DO OO OO
this.mod O mod, this.type O typed this.args 0 args0 000 OO

goood ooooo
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(4)

gooo

e long check(Environment env, Context ctx, long vset, Hashtable exp)

gobod oDogbdooogooboan
good

00000 env (0000000 Environment 00 O0000), ctx (00000
000000 Context00DODOO0), vset (000D0O000),exp (0000
oooo)

goood booobogao

O000 typetolype DDODOODOOOOODODODOOOOOODODO Type tO
O0000args0 0000000000000 args|i].checkDeclaration O
goobouobooobbobooboobboibobbDvvsetDOODODOO
g

b vsetd oy

goood boooo

e public Statement inline(Environment env, Context ctx)

O000 DOOD inliningd0 000
O000 DOODO argsd 00O inliningd OO

O0000 env(DODODOO0O Environment 00 0000), ctx (00000
000000 Context0DDOODODO)

00000 inlining0 000

O00D0 mtO00D0D0nO0000D0D0D0O00 args00D0DOOODOOOOODODO
goooooog

args[i] O inlining 0 0 0 0 0 O argsfilinline0 0000000000000
args[ij 00000000000 argsfij0 nulO00000Nn0 100000

O000n0000000nllODOD0O0O0O0O0ODOODOOOthisOOOO

goood goood
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e public void code(Environment env, Context ctx, Assembler asm)

guobod bobooobooboooooooobooog
U000 DdbUargsdO0oooboobooooooooon

00000 env(DOODODOOO Environment 000000), ctx (00O00DO
O00000 ContextJ D OO DOO),asm (00000000 Assembler [
ooooo)

goobodg bood

obod argsDODODOOODOOOOOOOOOOOOOOOOOD

args[i] 0 nul 000000 argsli] 000000000 000000000
000 argsli.code 0 D000 OODOOO

goood oooon
e public void print(PrintStream out, int indent)

good ooboboooo

gobod boboooobobodbobobobobooboog

00000 out (String0 00O O PrintStream)0 indent (000000 O0O)
goood oboooo

0000 “declare” 000000 O PrintStream outJ O 0O O O O super.print(out,
indent)[]l:]DDDDDDDDDDDDDDDDDDprintDDDDDDD
godooooooooooa

“type args[0], args[1], args[2], ... ;” DO 00000000 PrintStream out
ooooogo

googod oogooo
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4.5.48 OpenJIT.frontend.tree.DivRemExpression O [

public class DivRemExpression extends BinaryArithmeticExpression
(1) OO

0000000 DivideExpression, RemainderExpression 0 0 0000000000
O00D00000O000D0O0oDOOo0oOoooogooooo

(2) 0DOODOO(00)

oo

(3) DODODOOODO
e public DivRemExpression(int op, int where, Expression left, Expression right)

OO000O DivRemExpressionO0 O OOOOOOOOOO

O000 00000000 BinaryArithmeticExpression 0 000000000
oo ooooooooooan

O0000 op(DOOOOO), where (0D O)0 left (000000 Expression
000000)0right (000000 Expression 00 0000)

goobodg bood

0000 superJ 000000 op, where, left, right 0 0 00 00O

goobod ood

(4) 0000
e public Expression inline(Environment env, Context ctx)

O000 OO0 inlining0 00O

0000 DO000OO0D mmlning00OO00O0OOOQODOODO
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O0000 env(DODDOOOO Environment 00 O0000), ctx (00000
000000 Context0DDOODODO)

00000 inlining0 000

0000 DO0DO0O00O0O0O0O0O0O0 byte, int, short, long0 (00 0)0 0000
O00 mlning0D 0000000 rright 000000 right 0000000
00000000 inlning0000000O0D000OOright0 000000
00000000 inlining0 000000 left0 000000000 evalO
000000000 DDO0O00ODODODsimply0OD0ODODOODOOOO
ubogoboboooobooboonoo

O00000000DoODODDODDODO0000DbOo0OO0ODDOO inline0 DO
ubooobooboooboonoo

00000 imliningD OO0 OODOOOOODOOODODOODOODOOO
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4.5.49 OpenJIT.frontend.tree.DivideExpression O [0 [J

public class DivideExpression extends DivRemExpression

(1) 0O

0000000 ASTD /000000000 ODOO0O0O0O0OD0O0OOODOOOOO
god

(2) 0DOODOO(00)

oo

(3) DODODOOODO
e public DivideExpression(int where, Expression left, Expression right)

0000 ASTO /O0O0O0OOOOOOO

O0O0OD0 DOOO0O0OO0O00 DivRemExpressionD OO OOO0OO0OOOODOODO
Oo0o00oO0O0O00 /000000000 OoOooooo

00000 where (DO00)0 left (/O DO D DO Expression 00000 0)0
right (/000000 Expression 0 0O0000)

00000 000
0000 super0 000000 DIV(D D), where, left, right 0 0 00 00

goobodg odod

(4) 0OOO
e Expression eval(int a, int b)

O0O0OD0 ODODODODODOO0O0000O0immtgoogoono
O0O0D0 mtOOOO0OOO0OO0ODODODOO IntExpression00000000O0O0OO

00000 a(intd), b (intO)
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O0000O Expression0 000000

0000 a/b00000 IntExpression0 0 0000000000000 00OO
ubogooooooobooad

goood ooood
e Expression eval(long a, long b)

0000 DO0OO00O0O0OD0O00OO0DOlongdOOODO

O000 longD0OOOOODODODOODO LongExpression00000000O0O0O
g

00000 a(longd), b (longO)
O0000O Expression0 000000

0000 a/b00000 LongExpression0 0000000000000 0OO
O0oo00o0ooOooooooo

goood oboooo
e Expression eval(float a, float b)

O000 DO0O0D000D00000D00 fleat000OO0O

0000 float000O0O0O0O00ODOODO FloatExpressionOD O OOO0OO0OOO0ODO
0d

00000 a(float0), b (float O)
OO0D0O0O0O Expression0 000000

0000 a/b0000O0 FloatExpression0 D 000000000000 0OOO
gobobooobooooo

goodod ooogaod
e Expression eval(double a, double b)

O000 DODDDODOODODDDODOOO doubleDODODOO
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O000 doubleDOODODODOOONODOO DoubleExpression 0 0000000
ooog

00000 a(doubled), b (double )
OO0D0O0O0O Expression0 000000

O0O00 a/bO0000O0O DoubleExpression 000 000000000000
ggoboboooboboobn

goood oooon
e Expression simpify()

oo obogboobdod

o000 ODo0ooogob1oboo0oboboo0ooobobooo
goood gooo

OO0D00O0O Expression0 000000

o000 booooobobooobobooooooboobboboobo110o0go
gbodobobotoooboboobooboobuoogbuobuooo

O0000 000000000 ArithmeticException 00O 000
e void codeOperation(Environment env, Context ctx, Assembler asm)

0000 /OOOOOO0OO0OODODODODO0OO0oOoooo

0000 00000000 /0000000000000000000000
RN

O0000 env(DODOOO0O Environment 0 0 0000), ctx (00000
000000 Context 000000 ),asm (00000000 Assembler O
ooooo)

goood gooo

0000 opeidiv(00)0O type.getTypeCodeOffset() DD O D000 O0DDODO
Dd00000D0asmO000000add0OO0OOOOODOOO

goood ooooo
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e public String toPrettyString()

0000 /OOOoOoOoooooo

0000 /OOOOODOO0OO0OOoOoooooOoO0
goobod odod

00000 String0 00000

D000 infixFormOOOOOOOOOO

goood gbooon

723



4.5.50 OpenJIT.frontend.tree.DoStatement O O O

public class DoStatement extends Statement

(1) 0O

O000000 ASTOD DoODOODOOOODODODODODODOODOOODODOODO
gooo

(2) 0DOODOO(00)

e Statement body

doO0OOOO

e Expression cond

doODODODODODO

(3) 0OOOOO0DO
e public DoStatement(int where, Statement body, Expression cond)

0000 DoStatement 00O D0O0OO0ODOOO

O000 DOO0O0OD00O0D0 Statement 000000000000 OOCDOOODO
gbooobobobuobobooboo

00000 where (O00O0O), body (Statement 0 0000 DO), cond (00O O
Expression 0 0 00 00)

goobodg bood

0000 super 000 O0D0O0O DO (O00O), where 0O OO OO this.body O
bodyO this.cond 0 cond O OO0 0O OO

goood gooon
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(4)

gooo

e long check(Environment env, Context ctx, long vset, Hashtable exp)

o000 DoOOOOOODOO
o000 DoOOOOOOOO

00000 env (0000000 Environment 00 O0000), ctx (00000
000000 Context 0000DO0), vset (00O0D0O00), exp (0000
oooo)

goobodg boboooo
O000 000 CheckContext0 O ODOODOODOODOOOOO newetxDOODO
OO0 bodyODODODODODOOO body.cheeckOOOOOOOOODO

bodyOOOOOOO bodyDOODO continueJ OO0 OO0OO0O condd OO
0000000000000 cond.checkConditionO0 OO0 OO0O00O0DOODO
000000 ConditionVars cvars 0 0 0 000 cond O 0O O boolean O O
O000000O0covert 0O O0O0OOOO0OO

cond 000000 false OO OOO body OOODO break OO0 OO
0000000000000 0000000000O0 newctx.vxBreak &
cvars.vsFalse 0 vset 0 0 00000000000 vset0O0DOO0O0O0ODO
ctx.removeAddionalVars 0 00 0000000000000 OOO

gogod ooooo
public Statement inline(Environment env, Context ctx)

O000 DoOO inlining0D O OO

0000 body, condO inlining0 000000 Do O inlining0 00 OO in-
liningOD0OOOODOO

00000 env(D0OODODOOO Environment 000000), ctx (00O00DO
DDDDDDCOnteXtDDDDDD)

O0000 Inlining0D0ODOOOODDDOO
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O000 bodyd inliningDOO0O0OO0OD0OOOOO bodyD nullOO0O0O0O0O0O0O
body O null0 00 OO0 body.inline0 0000000000 ODCOO body
000000 cond O inlining 000 0 OO cond.inlineValueO OO O OO
0000000000 condODODDODOOOO thisOOOoO

goood oooon
e public Statement copylInline(Context ctx, boolean valNeeded)

O000 DoOOODOOOOODO inliningd 00O

O000 DoODODOODODODODOD body, condd inlining0 000000 DoO DO
inlining0 0000 inlining0 000000

00000 e¢tx(DDODODO0OOODDOD0OO Context DO DOOODO), valNeeded (O
0000000000 00D0o0oOoOoOoooooooon)

O0000 Inlining0D0ODOOOODDDOO

O000 clone0 000000000 DoODODOODOODODODOOODOsOODO
000 body O inliningO0 000000000 bodyD nullOODODOOO
OO0 body O nullOODDOOO body.inlineO ODOO0O000O0D0OOOOOO
0 s.body0 00000 cond O inlining0 0 00 O O cond.inlineValued 0 O
000000000000 OscondO0O0OO0O0ODOOOsOODOO

ooboboo goood
e public int costInline(int thresh)

O000 Inlining0OO00O0OO0OOO

0000 DoOO InliningDO0O0OD0OO0OOOODOOOODOODOOD inlining
uboooooooooon

00000 thresh (00)0
O0000 Imlining00O0O0O0O

00 OO cond.costInline(thresh) + body.costInline(thresh) + 1 0000000
g

gogod ooooo
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e public void code(Environment env, Context ctx, Assembler asm)

0000 DoOOOOOOODOODOOUOUOODOOO
0000 DoOOOOOOODODODOOUOUOODOOO

00000 env(D0OODDOODO Environment 000000), ctx (00O00DO
O00000 ContextJ D OO DOO),asm (00000000 Assembler [
ooooo)

goobodg bood

0000 DO00000 NDO0o0DO0oO0ooooooooogo CodeCon-
text 00000 newetxDJOODODOO body O nullD OO D OO body.code
00000000000 body OOOOODOODODODOODODODOODDOO
newctx.contLabel D0 00O OO cond D0 DODODO0OOODOOOOOOON
O00000DDOO0000000D0D0DO00 cond.codeBranchO OO O OO
00000000 newctx.breakLLabel 0 0 O 0O OO

goood oooon
e public void print(PrintStream out, int indent)

D000 DoODOOODODOOOOO

0000 DoOODOODOODOOODOOOOO PrintStreamoutdJ 00000
00000 out (String 00 00O O PrintStream)0 indent (000000 O0O)
gooog bod

0000 “do body while cond,” 0000000000 OODOOODOOO “do”
OoutO00000O bodyprint 000 O0OO0O0O0DO0O “while” 0 outO OO
OO0 condprint 0000000000

gboood gooogn
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4.5.51 OpenJIT.frontend.tree.DoubleExpression 0 [

public class DoubleExpression extends ConstantExpression
(1) OO

0000000 ASTO double0 0 DDO0DOO0OOOODOOODODOOOOOOO
gogooooboonon

(2) 0DOODOO(00)

e double value

gboogbogbooood

(3) 0000000
e public DoubleExpression(int where, double value)

0000 DoubleExpression0 00000000000

O000 ODO0O0D0O0000 ConstantExpression0 000000000 O00OOO
goboobogbbooobooobuoooboon

00000 where (DO0), value (D0O0ODDO)
gooog bod

0000 super 0000000 DOUBLEVAL(O O), where, Type.tDouble (O
D)D 00000 this.valued valueO OO O OO

googod ooooo

(4) 0OOO
e public Object getValue()

gobod ogooooo

0000 valueOOODOO DoubleDOODOOOOODOO
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goood gooo
goood oboooooon
O000 valueOOOOO Double0 000000000 ODODODOO

goood oooogao
e public boolean equals(int i)

0000 000000000000000000000000
0000 Ovale0000O0000000000000000O000
00000 i(0oOooo0)

00000 0000000000

0000 value==iO0 00000

goood boooo
e public boolean equalsDefault()

o000 ODDoDooOD0o0oobooooooooo
O000 DOvalueD 0000000O0OOOOOODOO
goood ooo

oo gbobboouoboooo

0000 value==0ODOOOO0O0O

ooodo ooood
e public void codeValue(Environment env, Context ctx, Assembler asm)

gobd bobdoobooboobuobooobuobobobooobobooboobg

O000 DO00O0O0D0OvaluedO0OO0D0ODOODOOOODODOOOOOOODO
RN

O0000 env(DODDOOO0O Environment 00 0000), ctx (00000
000000 ContextJ D ODDOO),asm (0000000 O Assembler [
ooooo)
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goood gooo

O000 DO0D0D00O000valueOOOOOOO opeldde2wODOOOOOODO
uboooooooobad

goobodg bood
e public void print(PrintStream out)

gobod boboooooboobd

O000 ODO00O00 PrintStream O valueOODODOOO0OOOO0OO
00000 out (OOOO PrintStream)

goobodg bood

0000 valueOOODODOOODOOOOOoout.print000000000O0O0

goood oooon
e public String toPrettyString()

gobod oobobooboboooooo

O000 DO0OO0OO0O0Ovwvalve00OO0DO0OOOOOOOOO
goobod bood

O0000 Stringd 00000

0000 DoubletoString0 0000000000 valueDODODODOODOOODO
OO0 “D"0join0 0000

goood gbooon
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4.5.52 OpenJIT.frontend.tree.EqualExpression [ [ [J

public class EqualExpression extends BinaryEqualityExpression

(1) 0O

O000D000ASTO ==0000000000000000000000000
gooo

(2) 0DOODOO(00)

oo

(3) DODODOOODO
e public EqualExpression(int where, Expression left, Expression right)

0000 ASTO ==0000000000

O000 ODO0000000 BinaryEqualityExpression 0 000000 O0Q00O0O
ool ==00000ubouoboooodan

00000 where (ODO)0 left (==000000 Expression 0 00000)0
right (==00 0000 Expression0 0 0000)

00000 000
0000 super0 000000 BEQ(D D), where, left, right 000000

goood odod

(4) 0OOO
e Expression eval(int a, int b)

O0O0OD0 ODODODODODOO0O0000O0immtgoogoono

O000 int00000 ==000000 BooleanExpression0 0000000
ugooo
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O0O000 a(int0O),b (int0)
OD0000 Expression0O0O0OO0O0O

O000 a==b0O000O0O BooleanExpression 0 0000000000 0OOO
O00DoD0dooooooooooon

goood oooogao
e Expression eval(long a, long b)

0000 DO0OO00O0O0OD0O00OO0DOlongdOOODO

O000 longDDOOOO ==000000 BooleanExpression0 OO0 OO0
googd

00000 a(longO), b (longO)
OO0D0O0O0O Expression0 000000

O000 a==b0000O0O BooleanExpression 0 000 00000000OOO
godoooooobooooooooo

goood ooooo
e Expression eval(float a, float b)

O000 DO0O0D000D00000D00 fleat000OO0O

D000 flecat0 0000 ==000000 BooleanExpression0 OO0 OO 0O
ogoogo

00000 a(float0), b (float O)
O0000O Expression0 000000

0000 a==b0 0000 BooleanExpression0 0 000000 O0O0OO0OO
ubobooboobooooboooaon

goood oooogao
e Expression eval(double a, double b)

0000 DO0OO0O0OO0O0OO0O00O0DO0O doubleD OOOO
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O000 doubleDDDODODO ==000000 BooleanExpression 0 0 00 0O O
oooood

00000 a(doubled), b (double D)
O0000O Expression0 000000

0000 a==b0 0000 BooleanExpression0 0 000000 O0O0OO0OO
ubobooboobooooboooaon

goood oooogao
Expression eval(boolean a, boolean b)

0000 OD000O0D0O0OD0O00O000 booleandODOODO

D000 booleanOOO0OO ==000000 BooleanExpression ] 0 00O O
googgo

00000 a (booleanO ), b (boolean O)
OO0D0O0O0O Expression0 000000

O000 a==b0O000O0O BooleanExpression 0 0000000000 0OOO
godoooooobooooooooo

odooodo oooogad
Expression simpify ()

good ooboboooo

oo obogobobooobuoobuooboouboboboobooobo
goobodg bood

OO0D00O0O Expression0 000000

o0 ooooouoooobooooooooonooooooooo
00 EqualExpression0 0 00000000000 O0O0O thisOOOO

goood ooooo

void codeBranch(Environment env, Context ctx, Assembler asm, Label Ibl,

boolean whenTrue)
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bl ==000boubobbogbuoounbonbooo

gofod bogobooobooboobbooobbobbooobbooooo
ugboood

00000 env(D0OODODODOO Environment 000000), ctx (00O00DO
O00000 ContextJ O OO DOO),asm (00000000 Assembler [
0000O0),bl(000000000), whenTrue (000000 O0COO
00000000000000000000)

goood gooo

0000 1. left.codeValueO OO DD ODODODOOO0OODOODODOOOOODOODO
ubooooooooboad

2. 0000000000Dboolean000int00000O0ODOOOO0DODO
007000000000 right.codeValueO OO OO OOOOOO0O
0000000000000 00000000D00000040 whenTrue
0 True/False 0 O 0 OO opc.if_icmpeq, opc_if icmpne 0 0 0 00 0O
gooobooooogoooooo

3. 000000 long0 000 right.codeValueD OO OODOOO0OOOO0O
0000000000000 0000000000000 opclempO
Oo0obDooooOOoOoobooboboooooroo

4. 000000 fleoatd0 0 OO right.codeValueO OO DO OOOODOOODO
0000000000000 0000000000000 ope_femplO
gooo0ogooboooouoooobooooToog

5. 00 O0O0OUO doubled 00O right.codeValue D OO OO OD0OOOODO
000000000 DO00DO000O0DO0ODODOO0OD0000 ope_dempl
O00o0oooobooooooOboOoobobOooboTOo0

6. 00 0000000000000 0OO0DOoDOOOOODODoODDODOO00n
000 000000 whenTrue O True/False O 00 OO opc_ifnull,
opcifnonnull D 0 0D O0O0000O0D0O0DOOO0OODODODOOOO7000
000000 right.codeValue OO OO OO0 O0OdOO0OO0OO0Oo0OoooOnO
000000000000000000000 whenTrueO True/False
00000 opce.if.acmpeq, opcifacmpne 0 0 0000000000
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goooooopboorbo

7. whenTrue O True/False O 0 O O O opc_ifeq, opcifne0 00 00 OO
ooooooooooooooo

oooodo ooooad
e public String toPrettyString()

bl ==0u0gbooobooon

bl ==000oguobooboobobon
gpoood gooo

O0000 String0 00000

D000 imfixFormOOOOOODOOOO

goood ooooo
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4.5.53 OpenJIT.frontend.tree.ExprExpression 0 0 [

public class ExprExpression extends UnaryExpression
(1) OO

0000000 ASTO ()OO0 O0D0O0O0OOUDODO0O0OOOOODOOOOOOOO
goooooonon

(2) 0DOODOO(00)

oo

(3) DO0DDOOOO
e public ExprExpression(int where, Expression right)

0000 ExprExpressiond0 00000000000

O000 DOD0OO0ODO0OO0D UnaryExpression0 00000000 OO0O0OODO
0000000000 ExprExpression0 00000000 OCOOCODO

00000 where (0ODO), right (OO0 O Expression)
gooog bod

0000 super0 000000 EXPR(OO), where, right.type, right 0 0 0 O
0o

goood ooooo

(4) DOOO

e public void checkCondition(Environment env, Context ctx, long vset, Hashtable

exp, ConditionVars cvars)

gobod oDogbdooogooboan

gobod oDogbdooogooboan
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O0000 env(DODDOOOO Environment 00 O0000), ctx (00000
000000 Context00DD0DD0), vset (D0ODO0DD), exp (0000
0000), cvars (0000000D00000)

goobodg bood

0000 right.checkConditionO0 OO OOOODODODO type O right.type 0 0O O
oon

goood ooood
e void select Type(Environment env, Context ctx, int tm)

good ooboboooo
good typelDOOOOO

O0000 env(DODDOOO0O Environment 0 0 0000), ctx (00000
000000 Context00DDO00O0), tm(000000OOODODODO)

gooogd ooo
0000 typeU right.typeO OO DO OO

goood oooon
e Expression simpify()

oo obogboobdod
gobod oDogbdooogooboan
goobodg bood

goood oboboouobobn
0000 right DD DO

odoooo oooogad
e public String toPrettyString()

0000 )D0DO0DO0DO0DO0O0oOoOoO

0000 ()D0D0D0D0D0D0D0D0DO0OO00O0O
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gooboo booo
00000 Stringd 00000
o000 “rmght)’00000000OOODOOODOOOOO

gogod ooooo
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4.5.54 OpenJIT.frontend.tree.Expression 0 0 [

public class Expression extends Node

(1)

g

O0000D00ASTOOODOOOOOODOOOOOODODODOOOOOOOOOO
goooobooboobooooon

(2)

(3)

(4)

0D00ooOo(00)

e public Type type

gooo

ogoooooa
Expression(int op, int where, Type type)

O00D0 Expression000O000O0O0O0O0OO

O000 DOD0O0OD0OO00O0O NodeOOOOODOOOODOOODODOOODODO
000 Expression0 000000000 0OOOOODOO

00000 op(DDOOODO), where (0D O0O), type (O)
goood gooo

O000 superJ000000 op, whered 00 0O OO this.type O type O O O
ogoo

goood ooooo

gooo

e int precedence()

good oobbooobobooooooon

0000 opPrecedence]| 0000000000 OOOOOO
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gooboo booo
goood boooo

0000 opO opPrecedenc.length0 00 000 OO opPrecedence[op] 0 0 00
O00odoooOoioooOoaa

goood oooon
e public Expression order()

guobod bobooobooboooooooobooog

gobd bobdooboobobooooboobobboboboboobon
goobodg bood

O00O00 000000 Expressiond

O000 thisODODOO

goood ooogo
e public boolean isConstant()

gobod oDogbdooogooboan

O000 DO0OO0O0OD0O00O00O0D00O000A0 falsed
goobod odod

goood booo

0000 falseOD O OO

goood ooogo
e public Object getValue()

D000 valueOOODOODOOOOOO
0000 valueOOODOODOOOOOOOOODOODOO nullD
goobog ooo

goood oboooooo
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O000 nulOODOO

goood boooo
e public boolean equals(int i)

oo obouooboouoboboobuoobouboo

ggdon DDDDDDDD(intD)DDDDDDDDDDDDDDDDDDD
O O falsed

00000 i(intO)
00000 0000
0000 falsed000

goood oooon
e public boolean equals(boolean b)

gobd bobdooooboooobobooobooobog

ogono DDDDDDDD(booleanD)DDDDDDDDDDDDDDDDD
0000 falsed

00000 b (boolean )
goood oodgd
0000 falseODOODO

goood ooogo
e public boolean equals(Identifier id)

gobd bobdooooboooobobooobooobog

ggdon DDDDDDDD(Indentiﬁer)l:]l:lDDDDDDDDDDDDDDD
0000 falsed

00000 id (Identifier 00000 0)

goood bgod
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0000 falseODOODO

goodod oooogad
e public boolean equalsDefault|()

0000 0D0D0D00000Oo()ooooooo0oooooo

ggdon DDDDDDDDD(O)DDDDDDDDDDDDDDDDDDDD
O false

goobog ooo
gopood bood
0000 falseO OO0

ooodo ooooo
e Type toType(Environment env, Context ctx)

good ooboboooo

O000 DOD0O0ODO0O0O0D0O0D0O000D0O0D000D0DOOAO invalid.type.expr
uboooooaood

O0000 env(DODDOOOO Environment 00 0000), ctx (00000
000000 Context0DDOODODO)

gooood oo
0000 invalid.type.expr0 0000000 Type.tError (00) 0000

goood oooon
e public boolean fitsType(Environment env, Type t)

oo gbobboobuoobobobobboobouboda

gofod bogobooobbooobboodoboobboobobbooboboonn
gbooboobooooboboooo

O0000 env (0O0O0OO0DO0DOO Environment0O0OO0OO00O), ¢t (0)

goood bgod
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0000 env.isMoreSpecific0 000000000 this.typeO tO00000O0O
goboooooboooooboobDouobweed00oooooooon
false 0 0 OO

Ooodo ooooo
e public long checkValue(Environment env, Context ctx, long vset, Hashtable exp)

good ooboboooo
U000 Dobooboobobooobgbdvsetd oo

00000 env (0000000 Environment 00O0000), ctx (00000
000000 Context 0000DO0), vset (00O0D0O00), exp (0000
oooo)

goobodg boboooo
gobod vsetd OO

goood ooooo

e public long checkInitializer(Environment env, Context ctx, long vset, Type t,

Hashtable exp)

good ooboboobobaon
O000 DDODDODDODODOO0O0OO0000000 checkValueODODOOOOOOOO

O0000 env(DODDOOO0O Environment 00 0000), ctx (00000
000000 Context 1000 D0D0), vset (J000000),t (0000
00D00),exp (00000DDO0)

goobodg boboooo
0000 checkValueOOOOOOOODOODOOOODOODO

goodod oooogad
e public long check(Environment env, Context ctx, long vset, Hashtable exp)

good oobobood
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goog gbobbbobboobobtbdodooooouoooboboboobobobbotboooo
ugoooooooon

00000 env (0000000 Environment 00 0000), ctx (00000
000000 Context00 DD O0), vset (000D0000),exp (0000
oooo)

goood booobogao
0000 CompilerError(“check failed”) O throw O OO

00000 0000 CompilerError(“check failed”) O throw O OO
public long check LHS(Environment env, Context ctx, long vset, Hashtable exp)

good ooboboooo

ool oogoboooboboobboobooobboboooboooboonn
gbooooooobood

O0000 env(DOODDOOOO Environment 00 0000), ctx (00000
000000 Context 0000 DD), vset (000D D00), exp (0000
oooo)

goood booobogao

0000 invalid.lhs.assignment 0 000000 OO type O Type.tError (O O)
Oooodovset g

O0000 0000 invalid.dhs.assignment D 00000000

public long checkAssignOp(Environment env, Context ctx, long vset, Hashtable

exp, Expression outside)

good ooboboobobaon

gofod oogoboooboooboobobooboobboobouoboooboonn
gbogooboobooboobooa

O0000 env(DOODDOOOO Environment 00 0000), ctx (00000
000000 Context 000000), vset (D0D00000),exp (0000
000 0), outside (O O O O Expression)
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gboobod oboobod

0000 outside O IncDecExpression 0 0 00O OO0O0O0O0OODO invalid.arg
000000000000 00O0O0OO invalid.lhs.assignment 000 O O O
000 typeOd TypetError(00)00000 vsetO OO0

00000 outsided IncDecExpression0 0 0 00O 00O OO O invalid.lhs.assignment
000000000000 invalidargD OODOOOOOO

public ConditionVars checkCondition(Environment env, Context ctx, long vset,

Hashtable exp)

gobod oDogbdooogooboan

O000 DO0O0ODO0OODO0O00 ConditionVarsOO OO O OO O OO Condition-
Vars OO DOO0O0O0O0OODOtrue0000000O0OODODODDOOOODO
false 000000000 DOOODODODO

O0000 env(DOODDOOO0O Environment 00 0000), ctx (00000
000000 Context00DD0DDO), vset (D0ODO0DD), exp (0000
0000), evars (0000000000 00)

gbobudg gbooboboboooboo

0000 000 ConditionVars OO OO OO cvars 0 0O O OO checkCondition
gdoogogggogdecevars 0o

gogod ooooo

public void checkCondition(Environment env, Context ctx, long vset, Hashtable

exp, ConditionVars cvars)

gobod oDogbdooogooboan

0000 oDobooodoooobooooobooouooooood cvars O
vsTrue, vsFalse 0 0 O OO0 O OO0

O0000 env(DODDOOO0O Environment 0 0 0000), ctx (00000
000000 Context00DD0DDO), vset (D0ODO0DD), exp (0000
0000),cvars (0000O0O0D0D0O0O0)

745



goood gooo

0000 checkValueOOODOOOODOODOODOODOOADO cvars.vsTrue, cvars.vsFalse
gooooad

oobobodg goood
e Expression eval()

gobod ogooooo
gobod ogooooo
goobodg bood
goobdg bobood
0000 thisODOOO

goood oooon
e Expression simplify/()

good ooboboooo
good ooboboooo
goobodg bood

gogobd bobooooan
O000 thisODODOO

goood ooood
e public Expression inline(Environment env, Context ctx)

O000 D00OO000 inlining0 OO0
O000 DO00OO000 inlining0D 0O0ODO

00000 env(DOODDODOO Environment 000000), ctx (00O00DO
DDDDDDCOnteXtDDDDDD)

O0000 inlining0 00O
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O000 nulOODOO

goood oooon
e public Expression inlineValue(Environment env, Context ctx)

O000 OO0 inlining0D 00O
O000 OO0 inlining0D 00O

O0000 env(DOODDOOO0O Environment 0 0 0000), ctx (00000
000000 Context0DDOODODO)

00000 inlining0 000
0000 thisODOOO

00000 oooog
e public Expression inlineLHS(Environment env, Context ctx)

O000 D00OO000 inlining0 OO0
O000 DO00OO000 inlining0D 0O0ODO

00000 env(DOODDODOO Environment 000000), ctx (00O00DO
DDDDDDCOnteXtDDDDDD)

O0000 inlining0 00O
O000 nulOODOO

goodod ooogao
e public int costInline(int thresh)

0000 OO0 imlining0DOO0O0O0OO0OO

O000 DDODDDODiInliningD 0000 1000010000
00000 thresh (O0O)

O0000 inlining0 0000

o000 10000
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goood gbooon

e void codeBranch(Environment env, Context ctx, Assembler asm, Label 1bl,

boolean whenTrue)

oo obobboobooobouobobn
oo obobboobooobouobobn

00000 env (0000000 Environment 00 0000), ctx (00000
000000 Context 000000 ),asm (00000000 Assembler O
D00O00), bl (000000000), whenTrue (0000000000
00000000000000000000)

goobodg bood

0000 typel boolean 0 0 00000 CompilerError(“codeBranch”) O throw
gogog

O000d0DO0O00o0oooooooOooOoobDUooooooooooo
00 codeValueD OO OO O0OOO whenTrue O true 0 O O opc_ifne 0 O
0000000000000 000000 falsed OO opeifeqd 0000
O0000D0oOooooooogo

00000 type O boolean O O 0O OO OO CompilerError(“codeBranch”) O
throw O O 0O

e public void codeValue(Environment env, Context ctx, Assembler asm)

gobod bobooboodoobobobbobooboboobbooboobon
gobod bobooboodoobobobbobooboboobbooboobon

O0000 env(DOODDOOOO Environment 00 0000), ctx (00000
000000 ContextJ O OO DOO),asm (00000000 Assembler [
ooooo)

goobodg bood

0000 typed booleann 0O OO0 2000000000, 2000000
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Oo00ooo0ooo nNoooooooooooooooooooooo
codeBranchO OO OQOQQQOoQooO

O00Oopclde00000D0DOOODODODODOODODOODODDODOO
00000 12000000000000Oopcgotod0D00D0O0OOODOO
O0000O0ODOO00O0ODODO0O0o0oDODNnNoDO0O0gnopeldde0DDODOOO
00000DO0DO000o0o0ooOoooooooD100000go 12000
god

type O boolean O O 0 0O O 00O CompilerError(“codeValue”) O throw O
RN

00000 type O boolean OO O O O OO CompilerError(“codeValue”) O
throw O O 0O

e public void code(Environment env, Context ctx, Assembler asm)

gobd bobooooboobobooboooo
0000 Dobobooobooboboboooo

O0000 env(DOODDOOOO Environment 00 0000), ctx (00000
000000 ContextJODODDOO),asm (00000000 Assembler [
ooooo)

goobodg bood

0000 00000000000000000ccodeValueD DOO0O000000
0000 typegetType() 000000 TCVOID (00)000000D0

0000 type.getType()O O OO 00O TC.DOUBLE (0 0)0 000 TC_LONG
D000 opepop20 0000000000000 O0DOODOODONO

0000 type.getType() 0000000000000 opepopd 0000
0000000000 000000000

odoododo oooogad
e int codeLValue(Environment env, Context ctx, Assembler asm)

gobd bobdooboobooboooboboobooobobooa
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good obooobdobbobuoobuoobouobobouoboboo

00000 env (0000000 Environment 00 0000), ctx (00000
000000 Context 000000 ),asm (00000000 Assembler O
oooon)

gooog bod
0000 CompilerError(“invalid 1hs”) O throw O 0O O

00000 00000 CompilerError(“invalid lhs”) O throw O O O
e void codeLoad(Environment env, Context ctx, Assembler asm)

gbod gbogoodobogboooobuooboubbooboboon
gbod gbogoodobogboooobuooboubbooboboon

O0000 env(DODDOOOO Environment 00 O0000), ctx (00000
000000 Context 0000 00),asm (00000000 Assembler O
ooooo)

gooog bod
0000 CompilerError(“invalid load”) O throw O 0O O

00000 00000 CompilerError(“invalid load”) O throw O 0O O
e void codeStore(Environment env, Context ctx, Assembler asm)

o0 bobdooooboboboboobooboobobobooonoo
o0 bobdooooboboboboobooboobobobooonoo

O0000 env(DOODDOOOO Environment 00 0000), ctx (00000
000000 ContextJ O OO DOO),asm (00000000 Assembler [
ooooo)

goobodg bood
0000 CompilerError(“invalid store”) O throw 0 O O

00000 00000 CompilerError(“invalid store”) O throw O O O
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e void codeAppend(Environment env, Context ctx, Assembler asm, ClassDeclara-

tion c)

gobd boboboboobod
gobd bobooboboooboooboo

00000 env(D0OODODODOO Environment 000000), ctx (00O00DO
O00000 ContextJ O ODDOO),asm (00000000 Assembler [
00000),c (ClassDeclaration 0 0 00 0 O)

goobodg bood
O000 DO00OO0D0O00000D0000D00000 codeValueOOOOOOO
000 opcinvokevirtual 0 00 0000 00O0ODO0O0OOODOOO0OO

gogod ooooo

e void codeDup(Environment env, Context ctx, Assembler asm, int items, int

depth)

gobd bogoooobobodobobobobouoboooobobooa

O000 DO00O0OdepthODOOOODOOO0OO0temsO0O0O0O0O0OO0ODO
uboooooooobon

00000 env(D0OODODODODO Environment 000000), ctx (00O00DO
O00000 ContextJ O ODDOO),asm (00000000 Assembler [
00000),items (000000000 00),depth (000000000
0000oooo0n)

goood gooo

O000 items 00D DOODODOO

itemsO 10000 depthD 0000 opcdup0 000000 DOODOODODOO
0000000000 depthd 1000 opedupx1 0000000000
0000000000000 depthD 2000 opcdupx2000000
goooooobooooooooogd

items 0 20000 depthD 0000 opcdup20 00000000000
000000000000 depthOD 1000 opedup2x100000000O
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0000000000000 000 depthO 0000 opecdup2x200 0
odooodooouooooouoooooooo

000000000 CompilerError(“can’t dup: items, depth”) O throw O
0o

00000 000000 items, depth00 00 OO0 OO CompilerError(“can’t
dup: items, depth”) O throw 0 0O O

e void codeConversion(Environment env, Context ctx, Assembler asm, Type f,

Type t)

o0 boboooobooobobooa

0000 DO00D0O00OD0DDO0foDoDOt00OD0O0000OD0ODDOOO0O0OO00O0OODO
o

O0000 env(DODDOOO0O Environment 00 O0000), ctx (00000
000000 ContextJ D ODDOO),asm (0000000 O Assembler [
00o00O0),f(00000),t(@0ooo)

goood gooo

0000 fgetTypeCode OO O ODOOOOOODOOO from 000000
t.getTypeCode 000000000 O0DODOO to0OO0ODOO

toUOUOOOULOOoooouoooboo

— tod TC_BOOLEAN (00)0000000 fromO TC_BOOLEAN (O
0)000000000000000000 “CompilerError(”codeConversion:
7 + from + 7,7 4 to)” O throw O OO

~ to0 TCBYTE (00)0000000 fromO TCBYTE (00)0 0
0000000000000 D000 codeConversion(env, ctx, asm, f,
Type.tInt) D 00000 opeint2byte 0000000000 0OODOO
goooooonon

— to0 TC.SHORT (00)000O0000 fromO TC_SHORT (0 0) 0O
0000000000000 D0000 codeConversion(env, ctx, asm, f,
Type.tInt) 000000 opednt2short 0 0 0D 0000OO0O00OODOO
goooooonon
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—toO TCINT (DD0)ODOOOOOD from000000000O0ODOO
god

« from 0 TC_BYTE (0 O), TC.CHAR (0 O), TC.SHORT (0 0O),
TCINT (00)0000000000000

x from0 TCLONG (D D)0 0000 opec2iD00O0OD0OOOOO
goodooooooood

x from0 TCFLOAT (00)0 0000 opefRID0DOODOOOO
goooooooooooon

x from 0 TC_.DOUBLE (00)00000 opcd2i00000000
goooooooooooood

x* 00000000 “CompilerError(”codeConversion: ” + from + 7,
” 4+ t0)” O throw O OO

— to TC,LONG(DD)DDDDDDD fromO0 00000000003
googo

« from 0 TC_BYTE (0 O), TC.CHAR (0 O), TC.SHORT (0 O),
TCINT (00)000000000O0opei2l00000000O0
godoooooooooooon

+« from 0 TC_LONG (00)0D0D0D00000

* from O TC,FLOAT(DD)DDDDD opcfAID000O0O0OOO
godoooooooooooo

* from [ TC,DOUBLE(DD)DDDDD opc. 2100000000
oodooooooooooooad

* 00000000 “CompilerError(”codeConversion: ” + from + 7,
" 4 t0)” O throw 0 OO

— to0 TCFLOAT (0D0)00O0O0O0OO0D from000000000OO0O
gooood

« from 0 TC_BYTE (0 O), TC.CHAR (0 O), TC.SHORT (0 0O),
TC,INT(DD)DDDDDDDDDDopc,iQfDDDDDDDEID
000000000000000
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« from0d TCLONG (D0)0000Dopcl2f000000O0O0OOO
ubogbooooooobod

« from 0 TC_FLOAT (0D0)0000000O0

« from0 TC.DOUBLE (0D0)00000oped2f0 0000000
ubooobooooobooonon

x* J0000000 “CompilerError(”codeConversion: ” + from + 7|
” 4 t0)” O throw 0 00

— to0 TC.DOUBLE (DDO)0000O000 from000O00O0OO0OOO
ugboooon

« from 0 TC_BYTE (0 O), TC.CHAR (0 O), TC.SHORT (0 0O),
TC,INT(DD)DDDDDDDDDDopc,iQdDDDDDDDDD
gdooogoooooogon

x from 0 TC_LONG (DD)DDDDD opc2d0O0O0OOODOOO
goooooooodgood

x from0 TCFLOAT (00)00000 opef2d0000D00OOOO
gobgoboobooooo

+ from 0 TC_DOUBLE (00)0 0000000
* 00000000 “CompilerError(”codeConversion: ” + from + 7,

” 4+ t0)” O throw 0O OO

—to0 TC.CLASS (00)0 000000 from00000000ODOOO
googd

« from0 TCNULL (DDO)00O000O000

+ from 0 TC.CLASS (0 0), TC.ARRAY (00)000000 f
ot oooobououoooon
env.implicitCast(f, t) 000000 true0 0000 false0 00O
O00000D0OD0ODDODOO opeccheckcast 0D DOOOOOOO
godoooooooo

x* J0000000 “CompilerError(”codeConversion: ” + from + 7,
” 4+ t0)” O throw 0O OO
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— tod TC_ARRAY (00)0 000000 from00000000ODOOO
ugoood

« from0 TCNULL (D 0)00000O000

x from O TC_CLASS (0D 0O), TCARRAY (DO0)oOooooQo f
ot ouooooouoouoooon
env.implicitCast(f, t) 00 D000 true0 0000 false0 00O O
000000000000 opeccheckcastD DO OO OOODODOO
godoooooooa

x* J0000000 “CompilerError(”codeConversion: ” + from + 7|
” 4 t0)” O throw 0 00

00000 000000000000 000000 “CompilerError(” codeConversion:
” 4+ from + 7, ” 4 to)” O throw O O O

e public boolean firstConstructor()

good ooooboooobooobuodboobbuobboooboboboono
RN

gbood gbooboobbtbdoooouobobobbboouooouoobobobbooa
00000000 false0O0 00

goobod bood
goood bgod
0000 falseOD O OO

ooodo ooooo
e public Expression copyInline(Context ctx)

O000 D0000000 inlining00O0O0O
0000 OD000000D0 inlining0 00O
00000 e¢tx (00000000000 ContextDOODODODO)

O0000 inlining0 00O
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O000 cloneDODOO0OOOODOOOOOOOODO

googod oboooo
e public void print(PrintStream out)

oo obogbooboooo

O000 DO00O0O0 PrintStreamO0000000000O0OO0DOOOOOO
00000 out (ODOOO PrintStream)

goood gooo

0000 opNamesjop] O PrintStream out 0 O 0 0 0O

dooodo oooogad
e public String toPrettyString()

0000 00000000000

0000 00000000000000000000

00000 000

00000 0000

0000 “Expression{ type })’ 000000000000000000

googod ooooo
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4.5.55 OpenJIT.frontend.tree.ExpressionStatement O [ [

public class ExpressionStatement extends Statement

(1)

g

0000000 ASTOODODODODOODOODODDODOO0DO0OO00DO0O0OO0OODODODOOOOO
goobooobooboobood

(2)

(3)

(4)

0D00ooOo(00)

e Expression expr

gooobooogd

ubooooano

e public ExpressionStatement (int where, Expression expr)

0000 ExpressionStatement 0 0 0000000000

O000 ODOO0O0OD00O0D0 Statement 000000000000 OOCDOOODO
gbooobobobuobobooboo

O0000 where (DD00),expr (D0 O0O0OODODO)
gooog bod

0000 super 000 000 O EXPRESSION(O O), where 000000
this.exprO exprO 00000

goood oogooo

gooo

e long check(Environment env, Context ctx, long vset, Hashtable exp)

good oobobood

U000 DexprO0dogonog
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O0000 env(DODDOOOO Environment 00 O0000), ctx (00000
000000 Context00DD0DD0), vset (D0ODO0DD), exp (0000
oooo)

goobodg boboooo
0000 expr.checkOO0ODODODODDODOODDODODODDOO

oobobodg goood
e public Statement inline(Environment env, Context ctx)

O000 OO0 inlining0D 00O
0000 O exprO inliningd 000

O0000 env(DODOOOO Environment 00 0000), ctx (00000
000000 Context0DDOODODO)

O0000 inlining0 00O

D000 exprdnullO00000 exprinline 0 0000000000000
exprO00000expr0 nullOO0000nullOOD0OOO00ODODOOOO this
ooog

00000000 nullOODOO

goood oooon
e public Statement copylInline(Context ctx, boolean valNeeded)

O000 DDODOO0O0O0O0OO0 inlining0 000
O000 Dexprd 0000000 inlining0 OO0

O0000 e¢tx(DODODO0OO0OOODODO ContextDODOOODO), valNeeded (O
0000000000000000000O0OOOoOoOOn)

O0000 inlining0 00O

0000 clone0 000000000000 OODOOsO00OOOO expr.copylnline
gboobooboobbioobOsexpr0dudngodsgogn

gogod ooooo
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e public int costInline(int thresh)

0000 inlining0DO0O0O00O0OOO

O000 OexprOinlining0 0000000 inlining0D0OO0OO0OO0O0OO
00000 thresh (O00O)

O0000 inlining0 0000

0000 exprcostnline0 000000000 OOOOOOO

Ooodo ooooo
e public void code(Environment env, Context ctx, Assembler asm)

gobd bobooooboobobooboooo
U000 DexprU0doboonoboonoooon

O0000 env(DODDOO0O Environment 00 0000), ctx (00000
000000 ContextJODODDOO),asm (00000000 Assembler [
ooooo)

goobodg bood
0000 expr.code0 000000000

ooboboog goood
e public boolean firstConstructor()

U000 exprU00booboobooboobooboobooonon
U000 exprU00booboobooboobooboobooonon
goobod bodod
goood bgod
0000 exprfistConstructor 0000000000 DO0OOOODO

goood gooon

e public void print(PrintStream out, int indent)
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godd ooooood

gobod bobdooboobobooobobooobooboa

00000 out (String0 00O O PrintStream)0 indent (000000 O0O)
goood oboooo

0000 super.print(out, indent) 00 0000000000000 0O0OOOO
print 0 0000000000000 00000D0 exprdnullO0OO0OO
exprprint OO0 0000000 exprd 000000000000 0O0C0O

0000000 “<empty>"00000out000000DO0O0O 47000
god

goood obooon
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4.5.56 OpenJIT.frontend.tree.FieldE