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�
GOALS





Want to be able to track usage of objects


Want to free an object when no longer in use


Want to allow objects to be aggregated


Want to allow outside world access to inner objects.


Want internal status of object to be transparent to outside world.


Want to be able to over-ride some of the inner objects methods when appropriate.


For all of these reasons:


Must control how the outside world uses the inner object. �


�EMBED Visio.Drawing.4����
Why all the complexity








Want inner object to look like part of outer object





Inner object must appear to know about outer interfaces





Can't solve reference counting by managing separate reference counters for inner and outer:





Outer object holds reference counter on inner object, until it free's the inner object.  If the inner object also held a reference counter on outer to stop destruction of outer while inner existed, we would deadlock counters.�
The IUnknown implementation





class CImpIRowset;





class CImpIRowsetUnknown :	public Cobject,


							      public IUnknown {


friend class CImpIRowset;


private:


	CImpIRowset		*m_rowsetP;


	ULONG				m_ref;


public:


	CImpIRowsetUnknown(void); 


	~CImpIRowsetUnknown(void); 





	//	Object's base IUnknown


	STDMETHODIMP	QueryInterface(REFIID riid, void **vPP);


	STDMETHODIMP_(ULONG)	AddRef(void);


	STDMETHODIMP_(ULONG)	Release(void);	


};


�
CImpIRowsetUnknown::CImpIRowsetUnknown(void) 


{ 


	m_ref         = 0; 


}





CImpIRowsetUnknown::~CImpIRowsetUnknown(void) {}





inline STDMETHODIMP_( ULONG ) 


CImpIRowsetUnknown::AddRef(void)


{


    return InterlockedIncrement((long *) &m_ref);


}





STDMETHODIMP_( ULONG ) 


CImpIRowsetUnknown::Release(void)


{


	long ref;


   if ((ref = InterlockedDecrement((long *) &m_ref)) ) {


		return(ref);


	}


    delete m_rowsetP;


    return(0);


}


�
CImpIRowsetUnknown::QueryInterface





// Returns a pointer to a specified interface. Callers use


// QueryInterface to determine which interfaces the called object


// supports.


//





STDMETHODIMP 


CImpIRowsetUnknown::QueryInterface(REFIID riid, void **interfacePP)


{


	void			*interfaceP;


	CImpIRowset	*rowsetP;


	HRESULT		hr;





	OLECatchstart;





	interfaceP = 0;


	rowsetP    = m_rowsetP;


	hr         = S_OK;


   if (!interfacePP) {	// Is the pointer bad?


      	hr = E_INVALIDARG;


		goto done;


	}





// N.B. We must return the interfaces in this rather than in 


// command.. Otherwise QueryInterface


	// will not be transitive..





    if (riid == IID_IUnknown) {


interfaceP = (IUnknown *) this;


    } else if (riid == IID_IAccessor) {


		interfaceP = (IAccessor *) rowsetP;


    } else if (riid == IID_IColumnsInfo) {


		….


	} else {


		OLETraceNoInterface(riidP, riid);


		hr = E_NOINTERFACE;


	}


   // If we're going to return an interface, AddRef it first


	if ((*interfacePP = interfaceP)) {


		((IUnknown *) interfaceP)->AddRef();


	}


done:


   return ( hr );





	OLECatchend("CImpIRowset::QueryInterface");


}


�



CimpIRowset class definition





class CImpIRowset : 	public Cobject,


							public IAccessor,


							public IColumnsInfo,


							public IRowset,


							public IRowsetInfo,


							public IConvertType,


							public ISupportErrorInfo,


							public IRowsetPlan	// Custom 


{


friend class CImpICommand;


private:


	IUnknown					*m_unknownP;


	CImpIRowsetUnknown	m_aggregation; 


	CImpICommand			*m_commandP;


public: 


	CImpIRowset(IUnknown *unknownP, CImpICommand *commandP);	 


	~CImpIRowset(void);											





�
	//	Object's base IUnknown


	STDMETHODIMP			QueryInterface(REFIID, void	**);


	STDMETHODIMP_(ULONG)	AddRef(void);


	STDMETHODIMP_(ULONG)	Release(void);





	// IAccessor members [mandatory] (SupportErrorInfo)


	STDMETHODIMP			AddRefAccessor(….);


	STDMETHODIMP			CreateAccessor(….);


	STDMETHODIMP			GetBindings(….);


	STDMETHODIMP			ReleaseAccessor(….);





	//	IColumnsInfo members [mandatory] (SupportErrorInfo)





	STDMETHODIMP			GetColumnInfo(….);


	STDMETHODIMP			MapColumnIDs(….);


	….


//	[optional]  interface IChapteredRowset;


//	[optional]  interface IColumnsRowset;


….


};


�
CImpIRowset::CImpIRowset(LPUNKNOWN pUnkOuter, CImpICommand *commandP)


{


	m_aggregation.m_rowsetP = this;


m_unknownP              = (pUnkOuter ? 	pUnkOuter : 


&m_aggregation);





	assert(commandP);


	m_commandP  = commandP; 	// Pointer to parent object


									// Since have pointer addref()


   	commandP->AddRef();			// Stops command being free'd


	InterlockedIncrement((long *) &commandP->m_activerowsets);


}


�



// Must single thread since might be trying to remove command on


// a separate thread while deleting the rowset





CImpIRowset::~CImpIRowset(void)


{


	Single_thread(26);				// Number simply a debugging aid





	m_aggregation.m_ref   = 99;	// For safety sake..


	m_commandP->m_rowsetP = 0;


	


	


	InterlockedDecrement((long *) &m_commandP->m_activerowsets);


	m_commandP->Release();





	Multi_thread(26);


	return;


}


�






inline STDMETHODIMP


CImpIRowset::QueryInterface(REFIID riid, void **interfacePP)


{


	return(m_unknownP->QueryInterface(riid, interfacePP) );


}





inline STDMETHODIMP_( ULONG ) 


CImpIRowset::AddRef(void)


{


	return(m_unknownP->AddRef());


}





inline STDMETHODIMP_( ULONG ) 


CImpIRowset::Release(void)


{


	return(m_unknownP->Release());


}


�
class Cobject {


public:


	void	*operator new( size_t size);


	void	*operator new( size_t size, void *initialP);


	void	operator delete(void *);


};





class Cunknown : public Cobject {


protected:


	long	m_ref;


public:


	inline Cunknown(void)		{ m_ref = 0;	}


	virtual ~Cunknown(void)		{ assert(!m_ref); }	


	inline void	AddRef(void)	{ InterlockedIncrement(&m_ref); }


	inline void	Release(void)	


{ 


assert(m_ref); 


if (!InterlockedDecrement(&m_ref)) delete this;


}


	inline long	refs(void)	{ return (m_ref); }


	inline void ReleaseAuto(void)	{ m_ref = 0;	}


};
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