一、为什么需要tagVARIANT？

COM是一套机制，这套机制是跨语言、甚至跨平台的，tagVARIANT就是Windows上跨语言的基础保障之一。语言可以分为强类型语言和弱类型语言，强类型语言需要数据类型的定义，而弱类型语言则不需要。要跨这两种语言，即强类型语言定义的数据要能被弱类型语言正确解析，弱类型语言定义的数据也要能被强类型语言正确解析，对于前者这本身就是弱类型语言的特点，对于后者则只能通过中间层进行转换。但强类型语言的数据类型是多样的，如果逐一转换缺乏同一，因此tagVARIANT出现了。

tagVARIANT的定义

tagVARIANT被定义在oaidl.h中：

typedef /* [wire_marshal] */ struct tagVARIANT VARIANT;

struct tagVARIANT

    {

    union 

        {

        struct __tagVARIANT

            {

            VARTYPE vt;

            WORD wReserved1;

            WORD wReserved2;

            WORD wReserved3;

            union 

                {

                LONGLONG llVal;

                LONG lVal;

                BYTE bVal;

                SHORT iVal;

                FLOAT fltVal;

                DOUBLE dblVal;

                VARIANT_BOOL boolVal;

                _VARIANT_BOOL bool;

                SCODE scode;

                CY cyVal;

                DATE date;

                BSTR bstrVal;

                IUnknown *punkVal;

                IDispatch *pdispVal;

                SAFEARRAY *parray;

                BYTE *pbVal;

                SHORT *piVal;

                LONG *plVal;

                LONGLONG *pllVal;

                FLOAT *pfltVal;

                DOUBLE *pdblVal;

                VARIANT_BOOL *pboolVal;

                _VARIANT_BOOL *pbool;

                SCODE *pscode;

                CY *pcyVal;

                DATE *pdate;

                BSTR *pbstrVal;

                IUnknown **ppunkVal;

                IDispatch **ppdispVal;

                SAFEARRAY **pparray;

                VARIANT *pvarVal;

                PVOID byref;

                CHAR cVal;

                USHORT uiVal;

                ULONG ulVal;

                ULONGLONG ullVal;

                INT intVal;

                UINT uintVal;

                DECIMAL *pdecVal;

                CHAR *pcVal;

                USHORT *puiVal;

                ULONG *pulVal;

                ULONGLONG *pullVal;

                INT *pintVal;

                UINT *puintVal;

                struct __tagBRECORD

                    {

                    PVOID pvRecord;

                    IRecordInfo *pRecInfo;

                    } 
__VARIANT_NAME_4;

                } 
__VARIANT_NAME_3;

// 匿名的union, 变量名__VARIANT_NAME_3.
            } 
__VARIANT_NAME_2;

// struct __tagVARIANT, 变量名__VARIANT_NAME_2.
        DECIMAL decVal;



// DECIMAL是一种小数的结构
        } 
__VARIANT_NAME_1;
// 匿名的union, 变量名__VARIANT_NAME_1.
    } ;

typedef VARIANT *LPVARIANT;

typedef VARIANT VARIANTARG;

typedef VARIANT *LPVARIANTARG;

tagVARIANT的简略结构如下：

// struct tagVARIANT

// 匿名的union, 变量名__VARIANT_NAME_1.

// DECIMAL是一种小数的结构

// struct __tagVARIANT, 变量名__VARIANT_NAME_2.

// 匿名的union, 变量名__VARIANT_NAME_3.

// 各类型的值

// VARTYPE vt;

缩进代表了它们之间的包含关系。

如何管理tagVARIANT

VARIANT API被定义在oleauto.h中，它包括：

[image: image1.png]WIDLEAUTAFT_(vo1d) Vari sntTni t (ARTANTARG * pvarg)
WINDLEAUTAFT Vari antClear (/ARIANTARG * pvare)
WINDLEAUTAPT Vari entCopy (ARIANIARG * prareDest, VARIANTARG * pvargSre)
WINDLEAUTAPT Vari entCopyInd (ARLANT * pvarlest, VARLANTARG * prargSre)
WINDLEAUTAPT Vari sntChangsType (JARTANTARG * prarellest,

VARTANTARG * prarSre, USHORT wFlags, VARTIPE vt)
WINDLEAUTAFT Vari antChangsTypeRx ARINITARG * pvar ghest,

VARTANTARG * pvarSre, LLTD leid, USHIRT #Flags, VARTIPE vt)




可以看到，如何正确的为VARIANT赋值仍然是一件麻烦事，好在CComVariant提供了更好的封装，它被定义在atlcomcli.h。

class CComVariant : public tagVARIANT
// CComVariant没有自己的成员变量, 

// 而是直接继承自tagVARIANT.

CComVariant() throw()

{


::VariantInit(this);
// 默认构造函数直接调用VariantInit
}

~CComVariant() throw()

{


Clear();


// 析构函数调用Clear
}

HRESULT Clear() { return ::VariantClear(this); }
// Clear直接调用VariantClear, 可见这里构造和析构成对了

接下来是一系列重载的构造函数：

CComVariant(__in const VARIANT& varSrc)

{


vt = VT_EMPTY;

// 由于要赋值的类型及值都是明确的, 因此不必调用VariantInit.

InternalCopy(&varSrc);
// 由于VARIANT本身是很复杂的结构，不能简单的一一赋值.
}

void InternalCopy(__in const VARIANT* pSrc)

{


HRESULT hr = Copy(pSrc);

// 内部调用Copy

if (FAILED(hr))


{



vt = VT_ERROR;

// Copy失败的情况下通过scode返回hr.


scode = hr;

#ifndef _ATL_NO_VARIANT_THROW



AtlThrow(hr);

#endif


}

}

HRESULT Copy(__in const VARIANT* pSrc) { return ::VariantCopy(this, const_cast<VARIANT*>(pSrc)); }

// 调用VariantCopy, 这里通过const_cast将常量指针转换成非常量指针的原因不明, 

//  VariantCopy第二个参数理应是一个常量指针.

总结：Copy实现最终的拷贝赋值，InternalCopy对其封装一层使其可以通过scode返回错误，因为构造函数中是无法返回错误码的。
CComVariant(__in const CComVariant& varSrc)
// 同CComVariant(__in const VARIANT& varSrc), 
{








// 但这里是否可以考虑省略？实验发现不行。

vt = VT_EMPTY;




// 编译器生成的代码是内存拷贝，原因不明。

InternalCopy(&varSrc);



// 应该是命中了默认的拷贝构造函数.
}

CComVariant(__in LPCOLESTR lpszSrc)

// LPCOLESTR默认是WCHAR的, 
{








// 除非没有定义_WIN32，或者定义了OLE2ANSI则是char.

vt = VT_EMPTY;


*this = lpszSrc;

// 通过operator=的重载进行赋值
}

CComVariant& operator=(__in LPCOLESTR lpszSrc)

{


Clear();





// 通过VariantClear重置

vt = VT_BSTR;


bstrVal = ::SysAllocString(lpszSrc);
// 分配BSTR的空间并拷贝OLECHAR*字符串, 
// 注意BSTR从来都是由系统分配的, 因为它前面2字节保存着
// 字符串长度.

if (bstrVal == NULL && lpszSrc != NULL)


{



vt = VT_ERROR;



scode = E_OUTOFMEMORY;

#ifndef _ATL_NO_VARIANT_THROW



ATLENSURE_THROW(FALSE, E_OUTOFMEMORY);

#endif


}


return *this;

}

CComVariant(__in LPCSTR lpszSrc)
// 同CComVariant(__in LPCOLESTR lpszSrc)
{


vt = VT_EMPTY;


*this = lpszSrc;

}

CComVariant& operator=(__in LPCSTR lpszSrc)

{


USES_CONVERSION_EX;

// 通过USES_CONVERSION_EX和A2COLE_EX做字符串转换

Clear();


vt = VT_BSTR;


bstrVal = ::SysAllocString(A2COLE_EX(lpszSrc, _ATL_SAFE_ALLOCA_DEF_THRESHOLD));


if (bstrVal == NULL && lpszSrc != NULL)


{



vt = VT_ERROR;



scode = E_OUTOFMEMORY;

#ifndef _ATL_NO_VARIANT_THROW



ATLENSURE_THROW(FALSE, E_OUTOFMEMORY);

#endif


}


return *this;

}

没有CComVariant(__in LPCWSTR lpszSrc)是因为和CComVariant(__in LPCOLESTR lpszSrc)是一样的。这里想到一点LPCOLESTR可以根据宏定义定义成LPCSTR，岂不是也会重定义？事实确实如此，ATL中是把LPCOLESTR当作WCHAR的，若定义了OLE2ANSI宏会报一堆错误。
接下来是一系列简单类型的构造函数重载：
CComVariant(__in bool bSrc)

{


vt = VT_BOOL;


boolVal = bSrc ? ATL_VARIANT_TRUE : ATL_VARIANT_FALSE;

}

CComVariant(__in int nSrc, __in VARTYPE vtSrc = VT_I4) throw()

{


ATLASSERT(vtSrc == VT_I4 || vtSrc == VT_INT);


vt = vtSrc;

// 注意默认为VT_I4

intVal = nSrc;

}

CComVariant(__in BYTE nSrc) throw()

{


vt = VT_UI1;


bVal = nSrc;

}

CComVariant(__in short nSrc) throw()

{


vt = VT_I2;


iVal = nSrc;

}

CComVariant(__in long nSrc, __in VARTYPE vtSrc = VT_I4) throw()

{


ATLASSERT(vtSrc == VT_I4 || vtSrc == VT_ERROR);


vt = vtSrc;

// 注意默认为VT_I4

lVal = nSrc;

}

CComVariant(__in float fltSrc) throw()

{


vt = VT_R4;


fltVal = fltSrc;

}

CComVariant(__in double dblSrc, __in VARTYPE vtSrc = VT_R8) throw()

{


ATLASSERT(vtSrc == VT_R8 || vtSrc == VT_DATE);


vt = vtSrc;

// 注意默认为VT_R8

dblVal = dblSrc;

}

#if (_WIN32_WINNT >= 0x0501) || defined(_ATL_SUPPORT_VT_I8)

CComVariant(__in LONGLONG nSrc) throw()

{


vt = VT_I8;


llVal = nSrc;

}

CComVariant(__in ULONGLONG nSrc) throw()

{


vt = VT_UI8;


ullVal = nSrc;

}

#endif

CComVariant(CY __in cySrc) throw()

{


vt = VT_CY;


cyVal.Hi = cySrc.Hi;


cyVal.Lo = cySrc.Lo;

}

CComVariant(__in_opt IDispatch* pSrc) throw()

{


vt = VT_DISPATCH;


pdispVal = pSrc;


// Need to AddRef as VariantClear will Release


if (pdispVal != NULL)



pdispVal->AddRef();

// 接口指针会增加引用计数
}

CComVariant(__in_opt IUnknown* pSrc) throw()

{


vt = VT_UNKNOWN;


punkVal = pSrc;


// Need to AddRef as VariantClear will Release


if (punkVal != NULL)



punkVal->AddRef();

// 接口指针会增加引用计数
}

CComVariant(__in char cSrc) throw()

{


vt = VT_I1;


cVal = cSrc;

}

CComVariant(__in unsigned short nSrc) throw()

{


vt = VT_UI2;


uiVal = nSrc;

}

CComVariant(__in unsigned long nSrc) throw()

{


vt = VT_UI4;


ulVal = nSrc;

}

CComVariant(__in unsigned int nSrc, __in VARTYPE vtSrc = VT_UI4) throw()

{


ATLASSERT(vtSrc == VT_UI4 || vtSrc == VT_UINT);


vt = vtSrc;

// 注意默认为VT_UI4

uintVal= nSrc;

}

CComVariant(__in const CComBSTR& bstrSrc)

{


vt = VT_EMPTY;


*this = bstrSrc;
// CComVariant& operator=(__in const CComBSTR& bstrSrc)
}

CComVariant& operator=(__in const CComBSTR& bstrSrc)

{


Clear();


vt = VT_BSTR;


bstrVal = bstrSrc.Copy();
// CComBSTR::Copy
#pragma warning(push)

#pragma warning(disable:4068)

#pragma prefast(push)

#pragma prefast(disable:325, "We are checking allocation semantics here")


if (bstrVal == NULL && bstrSrc.m_str != NULL)


{



vt = VT_ERROR;



scode = E_OUTOFMEMORY;

#ifndef _ATL_NO_VARIANT_THROW



ATLENSURE_THROW(FALSE, E_OUTOFMEMORY);

#endif


}

#pragma prefast(pop)

#pragma warning(pop)


return *this;

}

CComVariant(__in_opt const SAFEARRAY *pSrc)

{


LPSAFEARRAY pCopy;


if (pSrc != NULL)


{



HRESULT hRes = ::SafeArrayCopy((LPSAFEARRAY)pSrc, &pCopy);
// 通过SafeArrayCopy


if (SUCCEEDED(hRes) && pCopy != NULL)



{

              ::ATL::AtlSafeArrayGetActualVartype((LPSAFEARRAY)pSrc, &vt);




vt |= VT_ARRAY;
// 注意上面拿到了数组元素的类型, 这里通过|操作表明数组



parray = pCopy;



}



else



{




vt = VT_ERROR;




scode = hRes;

#ifndef _ATL_NO_VARIANT_THROW




ATLENSURE_THROW(FALSE, E_OUTOFMEMORY);

#endif



}


}


else


{



vt = VT_EMPTY;


}

}

到此CComVariant的构造和析构函数就解析完了，中间有用到operator=的部分也进行了说明，下面对没说明的operator=进行说明：

CComVariant& operator=(__in const CComVariant& varSrc)

// CComVariant(__in const CComVariant& varSrc)中为什么没用到它？也是可以用的。
{

if(this!=&varSrc)

{

InternalCopy(&varSrc);

}

return *this;

}

除了简单类型的构造以外，接下来是简单类型的operator=，与构造函数基本无异，主要要注意类型的转换。
CComVariant& operator=(__in bool bSrc)

{


if (vt != VT_BOOL)


{



Clear();



vt = VT_BOOL;


}


boolVal = bSrc ? ATL_VARIANT_TRUE : ATL_VARIANT_FALSE;


return *this;

}

CComVariant& operator=(__in int nSrc) throw()

{


if (vt != VT_I4)


{



Clear();



vt = VT_I4;


}


intVal = nSrc;


return *this;

}

CComVariant& operator=(__in BYTE nSrc) throw()

{


if (vt != VT_UI1)


{



Clear();



vt = VT_UI1;


}


bVal = nSrc;


return *this;

}

CComVariant& operator=(__in short nSrc) throw()

{


if (vt != VT_I2)


{



Clear();



vt = VT_I2;


}


iVal = nSrc;


return *this;

}

CComVariant& operator=(__in long nSrc) throw()

{


if (vt != VT_I4)


{



Clear();



vt = VT_I4;


}


lVal = nSrc;


return *this;

}

CComVariant& operator=(__in float fltSrc) throw()

{


if (vt != VT_R4)


{



Clear();



vt = VT_R4;


}


fltVal = fltSrc;


return *this;

}

CComVariant& operator=(__in double dblSrc) throw()

{


if (vt != VT_R8)


{



Clear();



vt = VT_R8;


}


dblVal = dblSrc;


return *this;

}

CComVariant& operator=(__in CY cySrc) throw()

{


if (vt != VT_CY)


{



Clear();



vt = VT_CY;


}


cyVal.Hi = cySrc.Hi;


cyVal.Lo = cySrc.Lo;


return *this;

}

CComVariant& operator=(__in_opt IDispatch* pSrc) throw()

{


Clear();


vt = VT_DISPATCH;


pdispVal = pSrc;


// Need to AddRef as VariantClear will Release


if (pdispVal != NULL)



pdispVal->AddRef();


return *this;

}

CComVariant& operator=(__in_opt IUnknown* pSrc) throw()

{


Clear();


vt = VT_UNKNOWN;


punkVal = pSrc;


// Need to AddRef as VariantClear will Release


if (punkVal != NULL)



punkVal->AddRef();


return *this;

}

CComVariant& operator=(__in char cSrc) throw()

{


if (vt != VT_I1)


{



Clear();



vt = VT_I1;


}


cVal = cSrc;


return *this;

}

CComVariant& operator=(__in unsigned short nSrc) throw()

{


if (vt != VT_UI2)


{



Clear();



vt = VT_UI2;


}


uiVal = nSrc;


return *this;

}

CComVariant& operator=(__in unsigned long nSrc) throw()

{


if (vt != VT_UI4)


{



Clear();



vt = VT_UI4;


}


ulVal = nSrc;


return *this;

}

CComVariant& operator=(__in unsigned int nSrc) throw()

{


if (vt != VT_UI4)


{



Clear();



vt = VT_UI4;


}


uintVal= nSrc;


return *this;

}

CComVariant& operator=(__in_opt BYTE* pbSrc) throw()

{


if (vt != (VT_UI1|VT_BYREF))


{



Clear();



vt = VT_UI1|VT_BYREF;


}


pbVal = pbSrc;


return *this;

}

CComVariant& operator=(__in_opt short* pnSrc) throw()

{


if (vt != (VT_I2|VT_BYREF))


{



Clear();



vt = VT_I2|VT_BYREF;


}


piVal = pnSrc;


return *this;

}

#ifdef _NATIVE_WCHAR_T_DEFINED

CComVariant& operator=(__in_opt USHORT* pnSrc) throw()

{


if (vt != (VT_UI2|VT_BYREF))


{



Clear();



vt = VT_UI2|VT_BYREF;


}


puiVal = pnSrc;


return *this;

}

#endif

CComVariant& operator=(__in_opt int* pnSrc) throw()

{


if (vt != (VT_I4|VT_BYREF))


{



Clear();



vt = VT_I4|VT_BYREF;


}


pintVal = pnSrc;


return *this;

}

CComVariant& operator=(__in_opt UINT* pnSrc) throw()

{


if (vt != (VT_UI4|VT_BYREF))


{



Clear();



vt = VT_UI4|VT_BYREF;


}


puintVal = pnSrc;


return *this;

}

CComVariant& operator=(__in_opt long* pnSrc) throw()

{


if (vt != (VT_I4|VT_BYREF))


{



Clear();



vt = VT_I4|VT_BYREF;


}


plVal = pnSrc;


return *this;

}

CComVariant& operator=(__in_opt ULONG* pnSrc) throw()

{


if (vt != (VT_UI4|VT_BYREF))


{



Clear();



vt = VT_UI4|VT_BYREF;


}


pulVal = pnSrc;


return *this;

}

#if (_WIN32_WINNT >= 0x0501) || defined(_ATL_SUPPORT_VT_I8)

CComVariant& operator=(__in LONGLONG nSrc) throw()

{


if (vt != VT_I8)


{



Clear();



vt = VT_I8;


}


llVal = nSrc;


return *this;

}

CComVariant& operator=(__in_opt LONGLONG* pnSrc) throw()

{


if (vt != (VT_I8|VT_BYREF))


{



Clear();



vt = VT_I8|VT_BYREF;


}


pllVal = pnSrc;


return *this;

}

CComVariant& operator=(__in ULONGLONG nSrc) throw()

{


if (vt != VT_UI8)


{



Clear();



vt = VT_UI8;


}


ullVal = nSrc;


return *this;

}

CComVariant& operator=(__in_opt ULONGLONG* pnSrc) throw()

{


if (vt != (VT_UI8|VT_BYREF))


{



Clear();



vt = VT_UI8|VT_BYREF;


}


pullVal = pnSrc;


return *this;

}

#endif

CComVariant& operator=(__in_opt float* pfSrc) throw()

{


if (vt != (VT_R4|VT_BYREF))


{



Clear();



vt = VT_R4|VT_BYREF;


}


pfltVal = pfSrc;


return *this;

}

CComVariant& operator=(__in_opt double* pfSrc) throw()

{


if (vt != (VT_R8|VT_BYREF))


{



Clear();



vt = VT_R8|VT_BYREF;


}


pdblVal = pfSrc;


return *this;

}

CComVariant& operator=(__in_opt const SAFEARRAY *pSrc)

{


Clear();


LPSAFEARRAY pCopy;


if (pSrc != NULL)


{



HRESULT hRes = ::SafeArrayCopy((LPSAFEARRAY)pSrc, &pCopy);



if (SUCCEEDED(hRes) && pCopy != NULL)



{




::ATL::AtlSafeArrayGetActualVartype((LPSAFEARRAY)pSrc, &vt);




vt |= VT_ARRAY;




parray = pCopy;



}



else



{




vt = VT_ERROR;




scode = hRes;

#ifndef _ATL_NO_VARIANT_THROW




ATLENSURE_THROW(FALSE, E_OUTOFMEMORY);

#endif



}

}


return *this;

}

总结：int等赋值的时候既可以表示为VT_I4也可以表示为VT_INT，此时CComVariant中用的是VT_I4；指针类型赋值的时候类型要|上VT_BYREF，同时指针指向的内存并不复制（与BSTR相关的除外）。

接下来是一系列重载的比较运算符：

bool operator==(__in const VARIANT& varSrc) const throw()

{


// For backwards compatibility


if (vt == VT_NULL && varSrc.vt == VT_NULL)


{



return true;


}


// Variants not equal if types don't match


if (vt != varSrc.vt)


{



return false;


}


return VarCmp((VARIANT*)this, (VARIANT*)&varSrc, LOCALE_USER_DEFAULT, 0) == static_cast<HRESULT>(VARCMP_EQ);
// 最终调用VarCmp
}

bool operator!=(__in const VARIANT& varSrc) const throw()

{


return !operator==(varSrc);

// 复用operator==
}

bool operator<(__in const VARIANT& varSrc) const throw()

{


if (vt == VT_NULL && varSrc.vt == VT_NULL)



return false;


return VarCmp((VARIANT*)this, (VARIANT*)&varSrc, LOCALE_USER_DEFAULT, 0)== static_cast<HRESULT>(VARCMP_LT);

}

bool operator>(__in const VARIANT& varSrc) const throw()

{


if (vt == VT_NULL && varSrc.vt == VT_NULL)



return false;


return VarCmp((VARIANT*)this, (VARIANT*)&varSrc, LOCALE_USER_DEFAULT, 0)== static_cast<HRESULT>(VARCMP_GT);

}

总结：发现此处没有CComVariant参数的版本，与拷贝构造函数不同。原因在于拷贝构造函数如不定义会生成默认的，而不会转型成VARIANT去命中VARIANT的版本。

HRESULT ClearToZero() 
// 与Clear基本一致，只不过多了memset.
{


HRESULT hr = ::VariantClear(this); 


if( FAILED(hr) )


{



return hr;


}


memset(this ,0 ,sizeof(tagVARIANT));


vt = VT_EMPTY;


return hr;

}

// copy VARIANT to BSTR

HRESULT CopyTo(__out BSTR *pstrDest) const

// 只针对VT_BSTR类型拷贝一份BSTR
{


ATLASSERT(pstrDest != NULL && vt == VT_BSTR);


HRESULT hRes = E_POINTER;


if (pstrDest != NULL && vt == VT_BSTR)


{



*pstrDest = ::SysAllocStringByteLen((char*)bstrVal, ::SysStringByteLen(bstrVal));



if (*pstrDest == NULL)




hRes = E_OUTOFMEMORY;



else




hRes = S_OK;


}


else if (vt != VT_BSTR)



hRes = DISP_E_TYPEMISMATCH;


return hRes;

}

HRESULT Attach(__in VARIANT* pSrc)

{


if(pSrc == NULL)



return E_INVALIDARG;


// Clear out the variant


HRESULT hr = Clear();


if (!FAILED(hr))


{



// Copy the contents and give control to CComVariant



Checked::memcpy_s(this, sizeof(CComVariant), pSrc, sizeof(VARIANT));
// 注意指针类型的指向


pSrc->vt = VT_EMPTY;



hr = S_OK;


}


return hr;

}

HRESULT Detach(__out VARIANT* pDest)

{


ATLASSERT(pDest != NULL);


if(pDest == NULL)



return E_POINTER;


// Clear out the variant


HRESULT hr = ::VariantClear(pDest);


if (!FAILED(hr))


{



// Copy the contents and remove control from CComVariant



Checked::memcpy_s(pDest, sizeof(VARIANT), this, sizeof(VARIANT));// 注意资源不会释放


vt = VT_EMPTY;



hr = S_OK;


}


return hr;

}

HRESULT ChangeType(__in VARTYPE vtNew, __in_opt const VARIANT* pSrc = NULL)

{


VARIANT* pVar = const_cast<VARIANT*>(pSrc);


// Convert in place if pSrc is NULL


if (pVar == NULL)



pVar = this;



// Do nothing if doing in place convert and vts not different


return ::VariantChangeType(this, pVar, 0, vtNew);

// 调用VariantChangeType
}

template< typename T >

void SetByRef( __in T* pT ) throw()
// 设置指针类型及值
{


Clear();


vt = CVarTypeInfo< T >::VT|VT_BYREF;
// CVarTypeInfo以后介绍

byref = pT;

}

HRESULT InternalClear()
// 同InternalCopy
{


HRESULT hr = Clear();


ATLASSERT(SUCCEEDED(hr));


if (FAILED(hr))


{



vt = VT_ERROR;



scode = hr;

#ifndef _ATL_NO_VARIANT_THROW



AtlThrow(hr);

#endif


}


return hr;

}

最后还有WriteToStream、ReadFromStream和GetSize三个成员函数，涉及IStream、IPersistStream等以后介绍。
