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[0072] 5 A
I /
/1 Description:
1
/I IR types
1
"
/I Type Class Hierarchy Description & Primary Properties Introduced
1
/I Phx::Type - Abstract base class for types
1 Phx::PtrType - Pointer types
11 Phx::ContainerType - Container types (types that have members)
/! Phx::ClassType - Class types
1 Phx::MgdArrayType - Managed array types
1 Phx::StructType - Struct types
11 Phx::InterfaceType - Interface types
11 Phx::EnumType - Enumerated types
17 Phx::FuncType - Function types
1 Properties: ArgTypes, ReturnType
1
1 Phx::UnmgdArrayType - Unmanaged arrays
/] Properties: Dim, Referent
1l
/1
11
1
/1 Description:
/!
/I Base class for IR types
1
11
__abstract __public __gc

class Type : public Phx::Object
{

public:
// Functions for comparing types.

virtual Boolean IsAssignable(Phx:: Type * srcType);
virtual Boolean IsEqual(Phx:: Type * type);

public:
// Public Properties
DEFINE_GET_PROPERTY (Phx:: TypeKind, TypeKind, typeKind);
DEFINE_GET_PROPERTY (Phx::SizeKind, SizeKind,  sizeKind);

DEFINE_GET_PROPERTY (Phx: :BitSize, BitSize,  bitSize);
[0073]
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[0074]

DEFINE_GET PROPERTY(Symbols::ConstSym *, ConstSym, constSym);
DEFINE_GET_PROPERTY(Phx::ExternalType *, ExternalType, externalType);
DEFINE_GET_PROPERTY(Phx::PrimTypeKindNum, PrimTypeKind, primTypeKind);

GET_PROPERTY (Phx::TypeSystem *, TypeSystem);
protected:
/1 Protected Fields

Phx::TypeKind typeKind; /1 type classification
Phx::SizeKind sizeKind; /1 size classification
Phx::BitSize bitSize; // size in bits when constant
Symbols::ConstSym * constSym; /1 size in bits when symbolic
Phx::PrimTypeKindNum primTypeKind;

Phx::ExternalType * externalType; // optionally null

b

/1
1"
/] Description:

1

/1 Container Type - Abstract class for types that have members.
1
1

__abstract __public  gc
class ContainerType : public QuantifiedType, public IScope

{

DEFINE PROPERTY (Symbols::FieldSym *, FieldSymList, fieldSymList);
private:

/1 Private Fields

Symbols::FieldSym * fieldSymList;
b

1/
2
// Description:

/1

/I Class Container Type
11
/!

__public __gc
class ClassType : public ContainerType

public:

_13_
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[0075]

/1 Public Static Constructors

static Phx::ClassType * New

(
Phx::TypeSystem * typeSystem,
Phx::BitSize bitSize,
Phx::ExternalType * external Type
)
public:
/I Public Properties

DEFINE GET PROPERTY(Phx::Type *, UnboxedType,

unboxedType);

DEFINE:PROPERTY( ClassType *, ExtendsClassType, extendsClassType);

DEFINE_GET_PROPERTY(Phx::Collections::InterfaceTypeList *,

Explicitlylmplements, explicitlylmplements);
protected:

/1 Protected Properties

DEFINE SET PROPERTY(Phx::Collections::InterfaceTypeList *,

Explicitlylmplements, explicitlylmplements);
private:
/I Private Fields
Phx::Type * unboxedType;

Phx::ClassType * extendsClassType;
Phx::Collections: :InterfaceTypeList * explicitlyImplements;

|8
/!

/!

/I Class: StructType
1!

/! Description:

/I Type of structs.

__public __gc
class StructType : public ContainerType

public:

_14_
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// Public Static Constructors
static Phx::StructType * New
Phx::TypeSystem * typeSystem,
Phx::BitSize bitSize,
Phx::ExternalType * externalType
)
public:
/] Public Propertics
DEFINE_GET_PROPERTY(Phx::ClassType *, BoxedType, boxedType);
private:

// Private Fields

Phx::ClassType * boxedType;
b

11
1
/1 Class: PrimType
%

// Description:

// Primitive types

__public _ gc
class PrimType : public StructType
public:

// Public Static Constructors

static Phx::PrimType *

New

(
Phx::TypeSystem * typeSystem,
Phx::PrimTypeKindNum  primTypeKind,
Phx::BitSize bitSize,
Phx::ExternalType * externalType

)

public:

// Public Methods
[0076]

_15_



S=50dl 10-1086082

static Phx::PrimType *
GetScratch
(
Phx::PrimType * type,
PrimTypeKindNum kind,
Phx::BitSize bitSize
)
Phx::PrimType * GetResized

Phx::BitSize bitSize
)

public:

// Public Properties

DEFINE_GET PROPERTY(Phx::TypeSystem *, TypeSystem, typeSystem);
private:

/I Private Fields

Phx::TypeSystem * typeSystem;

/1

/

/I Class: InterfaceType
1

// Description:

1

/l" Interface types

11

1

__public _ gc

class InterfaceType : public ContainerType
{

public:

/1 Public Static Constructors

static Phx::InterfaceType * New

(
Phx::TypeSystem * typeSystem,
Phx::ExternalType * externalType
)

public:

/] Public Properties
[0077]
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DEFINE_PROPERTY( Phx::ClassType *, ExtendsClassType, extendsClassType);
DEFINE_GET_PROPERTY (Phx::Collections:: InterfaceTypeList *,
Explicitlylmplements, explicitlylmplements);

protected:
/1 Protected Properties

DEFINE_SET_PROPERTY(Phx::Collections::InterfaceTypeList *,
ExplicitlyImplements, explicitlyImplements);

private:
/1 Private Fields

Phx::ClassType * extendsClassType;
Phx::Collections: : InterfaceTypeList * explicitlylmplements;

b

/1
1!
/I Class: EnumType
1

// Description:

1

// Enumeration types
/1
17

__public __ge
class EnumType : public ContainerType
public:
/I Public Static Constructors
static Phx::EnumType * New
(
Phx::TypeSystem * typeSystem,
Phx::ExternalType * externalType,
Phx::Type * underLyingType
)
public:
// Public Properties

DEFINE_GET_PROPERTY (Phx::ClassType *, BoxedType, boxedType);
DEFINE_GET_PROPERTY(Phx::Type *, UnderlyingType, underlyingType);

private:

[0078]
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[0079]

/I Private Fields

Phx::Type * underlyingType;
Phx::ClassType * boxedType;
I8

/1

/

/1 Class: MgdArrayType
1

/1 Description:

// Managed array types.

__public _gc
class MgdArrayType : public ClassType
{
public:
// Public Static Constructors
static Phx::MgdArrayType * New
(
Phx::TypeSystem * typeSystem,
Phx::ExternalType * externalType,

Phx::Type * elementType
)

public:
/I Public Properties
DEFINE_GET_PROPERTY(Phx::Type *,
private:
/I Private Fields

Phx::Type * elementType;
I8

1/

ElementType, elementType);

1

/1 Class: UnmgdArrayType
1

// Description:

1

/I Unmanaged array types.

_18_
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[0080]

1
1
11

__public __gc
class UnmgdArrayType : public Type
{
public:
/1 Public Static Constructors

static Phx::UnmgdArrayType * New

(
Phx::TypeSystem * typeSystem,
Phx::BitSize bitSize,
Phx::External Type * externalType,
Phx::Type * referentType
)
public:

// Public Properties

DEFINE_GET PROPERTY(int, Dim, dim);
DEFINE_GET_PROPERTY(Phx::Type *, Referent, referent);

private:
// Private Fields

int dim;
Phx::Type * referent;

/I Pointer types

__public __gc
class PtrType : public Type

public:

// Public Static Constructors

_19_
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[0081]

static Phx::PurType * New

(
Phx::TypeSystem * typeSystem,
Phx::PtrTypeKind ptrTypeKind,
Phx::BitSize bitSize,
Phx::Type * referent,
Phx::ExternalType * externalType
%

/1 Constructor without type pointed to.

static Phx::PtrType * New

(
Phx::TypeSystem * typeSystem,
Phx::PtrTypeKind ptrTypeKind,
Phx::BitSize bitSize,
Phx::ExternalType * external Type

%

public:

// Public Properties

DEFINE_GET_PROPERTY(Phx::PtrTypeKind, PtrTypeKind,

DEFINE GET_PROPERTY(Phx::Type *, Referent,
private:

/1 Private Fields

Phx::PtrTypeKind  ptrTypeKind;

Phx::Type * referent;

b

/!
!
// Enum: CallingConvention

1!

/I Description:

1

/I A preliminary enum to represent calling convention types.
1
11

BEGIN_ENUM(CallingConventionKind)

_Hlegal = 0,
CLRCall,
CDecl,
StdCall,
ThisCall,
FastCall

ptrTypeKind)

referent);

_20_
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END_ENUM(CallingConventionKind);

11
1
/1 Class: FuncType
1

/1 Description:

/I Function types.

__public _ gc
class FuncType : public QuantifiedType
public:
// Public Static Constructors
public:

// Public Methods

Int32 CountArgs();

Int32 CountRets();

Int32 CountArgsForlnstr();
Int32 CountRetsForlInstr();
Int32 CountUserDefinedArgs();
Int32 CountUserDefinedRets();

Phx::FuncArg * GetNthArgFuncArg(Int32 index);
Phx::FuncArg * GetNthRetFuncArg(Int32 index);
Phx::FuncArg * GetNthArgFuncArgForInstr(Int32 index);
Phx::FuncArg * GetNthRetFuncArgForlnstr(Int32 index);
Phx::FuncArg * GetNthUserDefined ArgFuncArg(Int32 index);
Phx::FuncArg * GetNthUserDefinedRetFuncArg(Int32 index);
Phx::Type * GetNthArgType(Int32 index);
Phx::Type *  GetNthRetType(Int32 index);
Phx::Type * GetNthArgTypeForInstr(Int32 index);
Phx::Type * GetNthRetTypeForInstr(Int32 index);
Phx::Type * GetNthUserDefinedArgType(Int32 index);

© Phx::Type * GetNthUserDefinedRetType(Int32 index);

public:

/1 Public Properties

DEFINE_GET_PROPERTY (Phx::CallingConventionKind, CallingConvention,
callingConvention);

GET_PROPERTY(Phx::Type *, RetType);

// True if this function type has an ellipsis funcarg.

[0082]
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GET_PROPERTY (Boolean, IsVarArgs);
GET_PROPERTY (Boolean, IsInstanceMethod);
GET PROPERTY (Boolean, IsClrCall);

GET PROPERTY (Boolean, IsCDecl);
GET_PROPERTY (Boolean, IsStdCall);
GET_PROPERTY(Boolean, IsThisCall);

GET _PROPERTY(Boolean, IsFastCall);

/I Not True if this function has a return value.

GET PROPERTY (Boolean, ReturnsVoid);
protected:

/1 Protected Fields

Phx::CallingConventionKind callingConvention;

Phx::FuncArg * argFuncArgs;
Phx::FuncArg * retFuncArgs;

b

11

"

// Description:

1"

/1 The global type system used during compilation.

" .

1"

1/

_ public __gc

class TypeSystem : public Phx::Object

{

public:

// Public Static Constructors

static TypeSystem *

New

(
Phx::BitSize regntBitSize,
Phx::BitSize nativelntBitSize,
Phx::BitSize  nativePtrBitSize,
Phx::BitSize nativeFloatBitSize,

)

public:
// Public Methods

void Add(Type * type);
[0083]
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[0084]

[0085]

[0012]

[0013]

public:

/1 lists of created types

DEFINE_GET_PROPERTY(Phx::Type *, AllTypes, allTypes);
private:

/I List of all types in the system.

Phx::Type * allTypes;
b

11
1"
/1 Description:

"

/I Various enums to describe types.
1
11

/1 Classes and value types for IR types
// The different kinds of types.
BEGIN_ENUM(TypeKind)

_Illegal = 0,
Class,

Struct,
Interface,
Enum,
MgdArray,
UnmgdArray,
Ptr,

Tunc,
Variable,
Quantifier,
Application,
TypedRef,

END_ENUM(TypeKind);
/I The different kinds of type sizes.
BEGIN_ENUM(SizeKind)

Tllegal = 0,

Constant,

Symbolic,
Unknown

END_ENUM(SizeKind);
// The different types of pointers

BEGIN_ENUM(PtrTypeKind)

_Hlegal = 0,

ObjPtr, /! __gc pointer to object whole.
MgdPtr, /I __gc pointer to object interior.
UnmgdPtr, /I __nogc pointer.

NullPtr, /I pointer to nothing.
_NumPtrTypeKinds

END_ENUM(PtrTypeKind);
}
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z=a+ Db + ¢c;
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tl = ADD a, b - 202
t2 = ADD tl, c - 204
z = ASSIGN t2 - 206
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