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Лабораторная работа №1
Разработка внутрипроцессного сервера COM на С++
Цель работы:
Изучить процесс создания и регистрации COM компонентов. На подготовленном примере получить представление о работе с COM объектами. 

Порядок выполнения работы:
1. Изучить текст программы COM компонента и клиента, приведенного в приложении;

2. Выполнить регистрацию компонента в системе;

3. Опробовать работу клиента и его взаимодействие с  сервером;

4. Дополнить в класс компонента новый интерфейс по согласованию с преподавателем.

Содержание отчета:

1. Задание на лабораторную работу;

2. Определения клиента и сервера;

3. Иерархия наследования интерфейсов.

Контрольные вопросы:

1) Понятие интерфейса;

2) Понятие компонента и клиента;

3) Использование реестра при регистрации компонента в системе;

4) Порядок создания и удаления компонента клиентом.

5) Стандартный интерфейс IUnknown. Методы AddRef и QueryInterface.

6) Версии интерфейсов. Работа с версиями.

Лабораторная работа №2
ВКЛЮЧЕНИЕ и Агрегирование интерфейсов com
Цель работы:
Изучить механизмы и способы повторного применения компонентов. Изучить особенности создания поведения внутренних и внешних компонентов при включении и агрегировании.

Порядок выполнения работы:

1. За основу при выполнении данной лабораторной работы взять задание из предыдущей работы;

2. Расширить интерфейс 

Содержание отчета:

1. Задание на лабораторную работу;

2. Схема включения и/или агрегирования (внутренний и внешний компоненты);

3. Тексты программ внутреннего и внешнего компонентов;

4. Выводы и замечания к работе.

Контрольные вопросы:

1. Внутренний и внешний компоненты

2. Понятие включения;

3. Понятие агрегирования;

Лабораторная работа №3
Серверы в EXE

Цель работы:

Изучить особенности работы с компонентами, размещенными в EXE файлах. Исследовать механизмы вызова функций.
Порядок выполнения работы:

1. Разместить компонент, полученный лабораторной работе №1, в EXE файле. 

2. Создать компонент заместитель для компонента, размещаемого в EXE файле;

3. Создать компонент прокси клиента.

Содержание отчета:
Контрольные вопросы:

1) Вызов функций EXE;
2) Передача параметров функции. Маршалинг;

3) Заместители и заглушки DLL;

4) Демаршалинг.

Лабораторная работа №4

Распределенные COM компоненты. DCOM.

Цель работы:

Порядок выполнения работы:

Содержание отчета:
Контрольные вопросы:

Приложение 

>CarInProcServer

********************* CarInProcServer.cpp ************************

/*  This file implements the minimal and complete 

 *      DLL exports for an in-process server.

 */

#include "cocarclassfactory.h"

#include "iid.h"

// Need these global data points to figure

// out when the DLL can get unloaded.

ULONG g_lockCount = 0;

ULONG g_objCount = 0;

// Called by SCM and CoFreeUnusedLibraries() to see

// if this DLL can be removed from memory.

STDAPI DllCanUnloadNow()

{

        if(g_lockCount == 0 && g_objCount == 0)

        {

                MessageBox(NULL, "Goodbye from DllCanUnloadNow!", "CarInProcServer", MB_OK | MB_SETFOREGROUND);

                return S_OK;            // Unload me.   

        }

        else

                return S_FALSE;         // Keep me alive.

}

// Called by SCM in responce to CoGetClassObject() or

// CoCreateInstance().  Creates a given class factory for

// the client based on the CLSID of the coclass.

STDAPI DllGetClassObject(REFCLSID rclsid, REFIID riid, void** ppv)

{

        MessageBox(NULL, "Hello from DllGetClassObject!", "CarInProcServer", MB_OK | MB_SETFOREGROUND);

        HRESULT hr;

        CoCarClassFactory *pCFact = NULL;

        // We only know how to make CoHexagon objects in this house.

        if(rclsid != CLSID_CoCar)

                return CLASS_E_CLASSNOTAVAILABLE;

        // They want a CoCarClassFactory

        pCFact = new CoCarClassFactory; 

        // Go get the interface from the CoCarClassFactory

        hr = pCFact -> QueryInterface(riid, ppv);

        if(FAILED(hr))

                delete pCFact;

        return hr;

}

*********************************************

********************* CarInProcServer.def ************************

LIBRARY "CARINPROCSERVER"

EXPORTS

        DllGetClassObject       @1      PRIVATE

        DllCanUnloadNow         @2      PRIVATE

********************* ************************

********************* CoCar.cpp ************************

// CoCar.cpp: implementation of the CoCar class.

//

//////////////////////////////////////////////////////////////////////

#include "CoCar.h"

#include "iid.h"

#include <stdio.h> 

extern DWORD g_objCount;

//////////////////////////////////////////////////////////////////////

// Construction/Destruction

//////////////////////////////////////////////////////////////////////

CoCar::CoCar() : m_refCount(0), m_currSpeed(0), m_maxSpeed(0)

{

        m_petName = SysAllocString(L"Default Pet Name");

        ++g_objCount;

}

CoCar::~CoCar()

{

        --g_objCount;

        if(m_petName)

                SysFreeString(m_petName);

}

// IUnknown

STDMETHODIMP CoCar::QueryInterface(REFIID riid, void** pIFace)

{

        // Which aspect of me do they want?

        if(riid == IID_IUnknown)

        {

                *pIFace = (IUnknown*)(IEngine*)this;

        }

        else if(riid == IID_IEngine)

        {

                *pIFace = (IEngine*)this;

        }

        else if(riid == IID_IStats)

        {

                *pIFace = (IStats*)this;

        }

        else if(riid == IID_ICreateCar)

        {

                *pIFace = (ICreateCar*)this;

        }

        else

        {

                *pIFace = NULL;

                return E_NOINTERFACE;

        }

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

        return S_OK;

}

STDMETHODIMP_(DWORD) CoCar::AddRef()

{

        ++m_refCount;

        return m_refCount;

}

STDMETHODIMP_(DWORD) CoCar::Release()

{

        if(--m_refCount == 0)

        {

                delete this;

                return 0;

        }

        else

                return m_refCount;

}

// IEngine

STDMETHODIMP CoCar::SpeedUp()

{

        m_currSpeed += 10;

        return S_OK;

}

STDMETHODIMP CoCar::GetMaxSpeed(int* maxSpeed)

{

        *maxSpeed = m_maxSpeed;

        return S_OK;

}

STDMETHODIMP CoCar::GetCurSpeed(int* curSpeed)

{

        *curSpeed = m_currSpeed;

        return S_OK;

}

// IStats

STDMETHODIMP CoCar::DisplayStats()

{

        // Need to transfer a BSTR to a char array.

        char buff[MAX_NAME_LENGTH];

        WideCharToMultiByte(CP_ACP, NULL, m_petName, -1, buff, 

                                                MAX_NAME_LENGTH, NULL, NULL);

        MessageBox(NULL, buff, "Pet Name",MB_OK | MB_SETFOREGROUND);

        memset(buff, 0, sizeof(buff));

        sprintf(buff, "%d", m_maxSpeed);

        MessageBox(NULL, buff, "Max Speed", MB_OK | MB_SETFOREGROUND);

        return S_OK;

}

STDMETHODIMP CoCar::GetPetName(BSTR* petName)

{

        *petName = SysAllocString(m_petName);

        return S_OK;

}

// ICreateCar

STDMETHODIMP CoCar::SetPetName(BSTR petName)

{

        SysReAllocString(&m_petName, petName);

        return S_OK;

}

STDMETHODIMP CoCar::SetMaxSpeed(int maxSp)

{

        if(maxSp < MAX_SPEED)

                m_maxSpeed = maxSp;

        return S_OK;

}

********************* ************************

********************* CoCar.h ************************

// CoCar.h: interface for the CoCar class.

//

//////////////////////////////////////////////////////////////////////

#if !defined(AFX_COCAR_H__86A1A88D_D36B_11D2_B8CF_0020781238D4__INCLUDED_)

#define AFX_COCAR_H__86A1A88D_D36B_11D2_B8CF_0020781238D4__INCLUDED_

#if _MSC_VER > 1000

#pragma once

#endif // _MSC_VER > 1000

const int MAX_SPEED = 500;

const int MAX_NAME_LENGTH = 20;

#include <windows.h>

#include "interfaces.h"

class CoCar : 

        public IEngine, 

        public ICreateCar, 

        public IStats  

{

public:

        CoCar();

        virtual ~CoCar();

        // IUnknown

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

        STDMETHODIMP_(DWORD)AddRef();

        STDMETHODIMP_(DWORD)Release();

        // IEngine

        STDMETHODIMP SpeedUp();

        STDMETHODIMP GetMaxSpeed(int* maxSpeed);

        STDMETHODIMP GetCurSpeed(int* curSpeed);

        // IStats

        STDMETHODIMP DisplayStats();

        STDMETHODIMP GetPetName(BSTR* petName);

        // ICreateCar

        STDMETHODIMP SetPetName(BSTR petName);

        STDMETHODIMP SetMaxSpeed(int maxSp);

private:

        DWORD   m_refCount;

        BSTR    m_petName;

        int             m_maxSpeed;

        int             m_currSpeed;

};

#endif // !defined(AFX_COCAR_H__86A1A88D_D36B_11D2_B8CF_0020781238D4__INCLUDED_)

*********************************************

********************* CoCarClassFactory.cpp ************************

// CoCarClassFactory.cpp: implementation of the CoCarClassFactory class.

//

//////////////////////////////////////////////////////////////////////

#include "CoCarClassFactory.h"

#include "cocar.h"

extern DWORD g_lockCount;

extern DWORD g_objCount;

//////////////////////////////////////////////////////////////////////

// Construction/Destruction

//////////////////////////////////////////////////////////////////////

CoCarClassFactory::CoCarClassFactory()

{

        m_refCount = 0;

        g_objCount++;

}

CoCarClassFactory::~CoCarClassFactory()

{

        g_objCount--;

}

// IUnknown

STDMETHODIMP_(ULONG) CoCarClassFactory::AddRef()

{

        return ++m_refCount;

}

STDMETHODIMP_(ULONG) CoCarClassFactory::Release()

{

        if(--m_refCount == 0)

        {

                delete this;

                return 0;

        }

        return m_refCount;

}

STDMETHODIMP CoCarClassFactory::QueryInterface(REFIID riid, void** ppv)

{

        // Which aspect of me do they want?

        if(riid == IID_IUnknown)

        {

                *ppv = (IUnknown*)this;

        }

        else if(riid == IID_IClassFactory)

        {

                *ppv = (IClassFactory*)this;

        }       

        else

        {

                *ppv = NULL;

                return E_NOINTERFACE;

        }

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

        return S_OK;

}

// ICF

STDMETHODIMP CoCarClassFactory::LockServer(BOOL fLock)

{

        if(fLock)

                ++g_lockCount;

        else

                --g_lockCount;

        return S_OK;

}

STDMETHODIMP CoCarClassFactory::CreateInstance(LPUNKNOWN pUnkOuter, REFIID riid, void** ppv)

{

        // We do not support aggregation in this class object.

        if(pUnkOuter != NULL)

                return CLASS_E_NOAGGREGATION;

        CoCar* pCarObj = NULL;

        HRESULT hr;

        // Create the car.

        pCarObj = new CoCar;

        // Ask car for an interface.

        hr = pCarObj -> QueryInterface(riid, ppv);

        // Problem?  We must delete the memory we allocated.

        if (FAILED(hr))

                delete pCarObj;

        return hr;      // S_OK or E_NOINTERFACE.

}

*********************************************

********************* CoCarClassFactory.h ************************

// CoCarClassFactory.h: interface for the CoCarClassFactory class.

//

//////////////////////////////////////////////////////////////////////

#if !defined(AFX_COCARCLASSFACTORY_H__FFA3A107_E326_11D2_B8D0_0020781238D4__INCLUDED_)

#define AFX_COCARCLASSFACTORY_H__FFA3A107_E326_11D2_B8D0_0020781238D4__INCLUDED_

#if _MSC_VER > 1000

#pragma once

#endif // _MSC_VER > 1000

#include <windows.h>

class CoCarClassFactory : public IClassFactory  

{

public:

        CoCarClassFactory();

        virtual ~CoCarClassFactory();

        // IUnknown

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

        STDMETHODIMP_(DWORD)AddRef();

        STDMETHODIMP_(DWORD)Release();

        // ICF

        STDMETHODIMP LockServer(BOOL fLock);

        STDMETHODIMP CreateInstance(LPUNKNOWN pUnkOuter, REFIID riid, void** ppv);

private:

        DWORD   m_refCount;

};

#endif // !defined(AFX_COCARCLASSFACTORY_H__FFA3A107_E326_11D2_B8D0_0020781238D4__INCLUDED_)

********************* ************************

********************* cotextserver.def ************************

LIBRARY "COTEXTSERVER"

EXPORTS

        DllGetClassObject       @1      PRIVATE

        DllCanUnloadNow @2      PRIVATE

********************* ************************

********************* IID.CPP ************************

#include <windows.h>

#include <initguid.h>

#include "iid.h"

 ********************* ************************

********************* IID.H ************************

// {A533DA30-D372-11d2-B8CF-0020781238D4}

DEFINE_GUID(IID_IEngine, 

0xa533da30, 0xd372, 0x11d2, 0xb8, 0xcf, 0x0, 0x20, 0x78, 0x12, 0x38, 0xd4);

// {A533DA31-D372-11d2-B8CF-0020781238D4}

DEFINE_GUID(IID_IStats, 

0xa533da31, 0xd372, 0x11d2, 0xb8, 0xcf, 0x0, 0x20, 0x78, 0x12, 0x38, 0xd4);

// {A533DA32-D372-11d2-B8CF-0020781238D4}

DEFINE_GUID(IID_ICreateCar, 

0xa533da32, 0xd372, 0x11d2, 0xb8, 0xcf, 0x0, 0x20, 0x78, 0x12, 0x38, 0xd4);

// {7AD2D539-EE35-11d2-B8DE-0020781238D4}

DEFINE_GUID(CLSID_CoCar, 

0x7ad2d539, 0xee35, 0x11d2, 0xb8, 0xde, 0x0, 0x20, 0x78, 0x12, 0x38, 0xd4);

 ********************* ************************

********************* interfaces.h ************************

#ifndef _INTERFACES

#define _INTERFACES

#include <windows.h>

DECLARE_INTERFACE_(IStats, IUnknown)

{

        STDMETHOD(DisplayStats)() PURE;

        STDMETHOD(GetPetName)(BSTR* petName) PURE;

};

DECLARE_INTERFACE_(IEngine, IUnknown)

{

        STDMETHOD(SpeedUp)() PURE;

        STDMETHOD(GetMaxSpeed)(int* maxSpeed) PURE;

        STDMETHOD(GetCurSpeed)(int* curSpeed) PURE;

};

DECLARE_INTERFACE_(ICreateCar, IUnknown)

{

        STDMETHOD(SetPetName)(BSTR petName) PURE;

        STDMETHOD(SetMaxSpeed)(int maxSp) PURE;

};

#endif // _INTERFACES

 *********************************************

>CoCarApp

********************* carserver.def ************************

LIBRARY "CARSERVER"

EXPORTS

        DllGetClassObject       @1      PRIVATE

        DllCanUnloadNow         @2      PRIVATE

 *********************************************

********************* CoCar.cpp ************************

#include "CoCar.h"

#include "iid.h"

#include <stdio.h> 

//////////////////////////////////////////////////////////////////////

// Construction/Destruction

//////////////////////////////////////////////////////////////////////

CoCar::CoCar() : m_refCount(0), m_currSpeed(0), m_maxSpeed(0)

{

        m_petName = SysAllocString(L"Default Pet Name");

}

CoCar::~CoCar()

{

        if(m_petName)

                SysFreeString(m_petName);

        MessageBox(NULL, "CoCar is dead","Destructor",MB_OK | MB_SETFOREGROUND);

}

// IUnknown

STDMETHODIMP CoCar::QueryInterface(REFIID riid, void** pIFace)

{

        // Which aspect of me do they want?

        if(riid == IID_IUnknown)

        {

                *pIFace = (IUnknown*)(IEngine*)this;

                MessageBox(NULL, "Handed out IUnknown","QI",MB_OK | MB_SETFOREGROUND);

        }

        else if(riid == IID_IEngine)

        {

                *pIFace = (IEngine*)this;

                MessageBox(NULL, "Handed out IEngine","QI",MB_OK | MB_SETFOREGROUND);

        }

        else if(riid == IID_IStats)

        {

                *pIFace = (IStats*)this;

                MessageBox(NULL, "Handed out IStats","QI",MB_OK | MB_SETFOREGROUND);

        }

        else if(riid == IID_ICreateCar)

        {

                *pIFace = (ICreateCar*)this;

                MessageBox(NULL, "Handed out ICreateCar","QI",MB_OK | MB_SETFOREGROUND);

        }

        else

        {

                *pIFace = NULL;

                return E_NOINTERFACE;

        }

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

        return S_OK;

}

STDMETHODIMP_(DWORD) CoCar::AddRef()

{

        ++m_refCount;

        return m_refCount;

}

STDMETHODIMP_(DWORD) CoCar::Release()

{

        if(--m_refCount == 0)

        {

                delete this;

                return 0;

        }

        else

                return m_refCount;

}

// IEngine

STDMETHODIMP CoCar::SpeedUp()

{

        m_currSpeed += 10;

        return S_OK;

}

STDMETHODIMP CoCar::GetMaxSpeed(int* maxSpeed)

{

        *maxSpeed = m_maxSpeed;

        return S_OK;

}

STDMETHODIMP CoCar::GetCurSpeed(int* curSpeed)

{

        *curSpeed = m_currSpeed;

        return S_OK;

}

// IStats

STDMETHODIMP CoCar::DisplayStats()

{

        // Need to transfer a BSTR to a char array.

        char buff[MAX_NAME_LENGTH];

        WideCharToMultiByte(CP_ACP, NULL, m_petName, -1, buff, 

                                                MAX_NAME_LENGTH, NULL, NULL);

        MessageBox(NULL, buff, "Pet Name",MB_OK | MB_SETFOREGROUND);

        memset(buff, 0, sizeof(buff));

        sprintf(buff, "%d", m_maxSpeed);

        MessageBox(NULL, buff, "Max Speed", MB_OK| MB_SETFOREGROUND);

        return S_OK;

}

STDMETHODIMP CoCar::GetPetName(BSTR* petName)

{

        *petName = SysAllocString(m_petName);

        return S_OK;

}

// ICreateCar

STDMETHODIMP CoCar::SetPetName(BSTR petName)

{

        SysReAllocString(&m_petName, petName);

        return S_OK;

}

STDMETHODIMP CoCar::SetMaxSpeed(int maxSp)

{

        if(maxSp < MAX_SPEED)

                m_maxSpeed = maxSp;

        return S_OK;

} 
*********************************************
********************* CoCar.h ************************

// CoCar.h: interface for the CoCar class.

//

//////////////////////////////////////////////////////////////////////

#if !defined(AFX_COCAR_H__86A1A88D_D36B_11D2_B8CF_0020781238D4__INCLUDED_)

#define AFX_COCAR_H__86A1A88D_D36B_11D2_B8CF_0020781238D4__INCLUDED_

#if _MSC_VER > 1000

#pragma once

#endif // _MSC_VER > 1000

const int MAX_SPEED = 500;

const int MAX_NAME_LENGTH = 20;

#include "interfaces.h"

class CoCar : 

        public IEngine, 

        public ICreateCar, 

        public IStats  

{

public:

        CoCar();

        virtual ~CoCar();

        // IUnknown

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

        STDMETHODIMP_(DWORD)AddRef();

        STDMETHODIMP_(DWORD)Release();

        // IEngine

        STDMETHODIMP SpeedUp();

        STDMETHODIMP GetMaxSpeed(int* maxSpeed);

        STDMETHODIMP GetCurSpeed(int* curSpeed);

        // IStats

        STDMETHODIMP DisplayStats();

        STDMETHODIMP GetPetName(BSTR* petName);

        // ICreateCar

        STDMETHODIMP SetPetName(BSTR petName);

        STDMETHODIMP SetMaxSpeed(int maxSp);

private:

        DWORD   m_refCount;

        BSTR    m_petName;

        int             m_maxSpeed;

        int             m_currSpeed;

};

#endif // !defined(AFX_COCAR_H__86A1A88D_D36B_11D2_B8CF_0020781238D4__INCLUDED_)

*********************************************

********************* CoCarApp.cpp ************************

// CoCarApp.cpp : Defines the entry point for the console application.

//

#include "interfaces.h"

#include "cocar.h"

#include "iid.h"

#include <iostream.h>

// The global CarFactory function.

HRESULT CarFactory(void** pIFace);

int main(int argc, char* argv[])

{

        // The interfaces I want from a CoCar.

        IUnknown* pUnk = NULL;

        IEngine* pIEngine = NULL;

        ICreateCar* pICreateCar = NULL;

        IStats* pStats = NULL;

        HRESULT hr;

        int sp = 0;

        cout << "*********************************" << endl;

        cout << "The Amazing Almost COM CoCar" << endl;

        cout << "*********************************" << endl;

        // Go Get IUnknown from the CoCar.

        hr = CarFactory((void**) &pUnk);

        if(SUCCEEDED(hr))

        {

                // Create a CoCar

                pUnk->QueryInterface(IID_ICreateCar, (void**)&pICreateCar);

                pICreateCar->SetMaxSpeed(30);

                BSTR name = SysAllocString(L"Bertha?!");

                pICreateCar->SetPetName(name);

                SysFreeString(name);

                // Show the new car info.

                pUnk->QueryInterface(IID_IStats, (void**)&pStats);

                pStats->DisplayStats();

                // Rev it!

                int curSp = 0;

                int maxSp = 0;

                pUnk->QueryInterface(IID_IEngine, (void**)&pIEngine);

                pIEngine->GetMaxSpeed(&maxSp);

                do

                {       

                        pIEngine->SpeedUp();

                        pIEngine->GetCurSpeed(&curSp);

                        cout << "Speed is: " << curSp << endl;

                }while(curSp <= maxSp);

                // Gotta convert to char array.

                char buff[MAX_NAME_LENGTH];

                BSTR bstr;

                pStats->GetPetName(&bstr);

                wcstombs(buff, bstr, MAX_NAME_LENGTH);

                cout << buff << " has blown up! Lead Foot!" << endl << endl;

                SysFreeString(bstr);

        }

        // Release any acquired interfaces to destroy the CoCar

        // currently in memory.

        if(pUnk) pUnk->Release();

        if(pIEngine) pIEngine->Release();

        if(pStats) pStats->Release();

        if(pICreateCar) pICreateCar->Release();

        return 0;

}

HRESULT CarFactory(void** pIFace)

{

        HRESULT hr;

        LPUNKNOWN pUnk = NULL;

        // Dynamically allocate a CoCar.

        CoCar *pCar = new CoCar();

        // Fetch IUnknown pointer from CoCar.

        hr = pCar->QueryInterface(IID_IUnknown, (void**)&pUnk);

        if(SUCCEEDED(hr))

        {

                *pIFace = pUnk;

                return S_OK;

        }

        else    // We should never get here.  Every COM object supports IUnknown!

        {

                delete pCar;

                return E_FAIL;

        }

}

*********************************************

********************* IID.CPP ************************

#include <windows.h>

#include <initguid.h>   // For definition of DEFINE_GUID.

#include "iid.h"                // The GUIDs.

*********************************************

********************* IID.H ************************

// {A533DA30-D372-11d2-B8CF-0020781238D4}

DEFINE_GUID(IID_IEngine, 

0xa533da30, 0xd372, 0x11d2, 0xb8, 0xcf, 0x0, 0x20, 0x78, 0x12, 0x38, 0xd4);

// {A533DA31-D372-11d2-B8CF-0020781238D4}

DEFINE_GUID(IID_IStats, 

0xa533da31, 0xd372, 0x11d2, 0xb8, 0xcf, 0x0, 0x20, 0x78, 0x12, 0x38, 0xd4);

// {A533DA32-D372-11d2-B8CF-0020781238D4}

DEFINE_GUID(IID_ICreateCar, 

0xa533da32, 0xd372, 0x11d2, 0xb8, 0xcf, 0x0, 0x20, 0x78, 0x12, 0x38, 0xd4);

 *********************************************

********************* interfaces.h ************************

#ifndef _INTERFACES

#define _INTERFACES

#include <windows.h>

DECLARE_INTERFACE_(IStats, IUnknown)

{

        STDMETHOD(DisplayStats)() PURE;

        STDMETHOD(GetPetName)(BSTR* petName) PURE;

};

DECLARE_INTERFACE_(IEngine, IUnknown)

{

        STDMETHOD(SpeedUp)() PURE;

        STDMETHOD(GetMaxSpeed)(int* maxSpeed) PURE;

        STDMETHOD(GetCurSpeed)(int* curSpeed) PURE;

};

DECLARE_INTERFACE_(ICreateCar, IUnknown)

{

        STDMETHOD(SetPetName)(BSTR petName) PURE;

        STDMETHOD(SetMaxSpeed)(int maxSp) PURE;

};

#endif // _INTERFACES

 *********************************************

> CoCarClient

********************* IID.CPP ************************

#include <windows.h>

#include <initguid.h>

#include "iid.h"

 *********************************************

********************* IID.H ************************

// {A533DA30-D372-11d2-B8CF-0020781238D4}

DEFINE_GUID(IID_IEngine, 

0xa533da30, 0xd372, 0x11d2, 0xb8, 0xcf, 0x0, 0x20, 0x78, 0x12, 0x38, 0xd4);

// {A533DA31-D372-11d2-B8CF-0020781238D4}

DEFINE_GUID(IID_IStats, 

0xa533da31, 0xd372, 0x11d2, 0xb8, 0xcf, 0x0, 0x20, 0x78, 0x12, 0x38, 0xd4);

// {A533DA32-D372-11d2-B8CF-0020781238D4}

DEFINE_GUID(IID_ICreateCar, 

0xa533da32, 0xd372, 0x11d2, 0xb8, 0xcf, 0x0, 0x20, 0x78, 0x12, 0x38, 0xd4);

// {7AD2D539-EE35-11d2-B8DE-0020781238D4}

DEFINE_GUID(CLSID_CoCar, 

0x7ad2d539, 0xee35, 0x11d2, 0xb8, 0xde, 0x0, 0x20, 0x78, 0x12, 0x38, 0xd4);

 *********************************************

********************* interfaces.h ************************

#ifndef _INTERFACES

#define _INTERFACES

#include <windows.h>

DECLARE_INTERFACE_(IStats, IUnknown)

{

        STDMETHOD(DisplayStats)() PURE;

        STDMETHOD(GetPetName)(BSTR* petName) PURE;

};

DECLARE_INTERFACE_(IEngine, IUnknown)

{

        STDMETHOD(SpeedUp)() PURE;

        STDMETHOD(GetMaxSpeed)(int* maxSpeed) PURE;

        STDMETHOD(GetCurSpeed)(int* curSpeed) PURE;

};

DECLARE_INTERFACE_(ICreateCar, IUnknown)

{

        STDMETHOD(SetPetName)(BSTR petName) PURE;

        STDMETHOD(SetMaxSpeed)(int maxSp) PURE;

};

#endif // _INTERFACES

 *********************************************

********************* Main.cpp ************************

#include "interfaces.h"

#include "iid.h"

#include <iostream.h>

int main()

{

        CoInitialize(NULL);     // This parameter is reserved, and should be NULL

        HRESULT hr;

        IClassFactory* pCF = NULL;      

        ICreateCar* pICreateCar = NULL;

        IStats* pStats = NULL;

        IEngine* pEngine = NULL;

        cout << "*********************************" << endl;

        cout << "The Amazing CoCar Client" << endl;

        cout << "*********************************" << endl;

        // Get the class factory pointer of CoCar:

        hr = CoGetClassObject(CLSID_CoCar, CLSCTX_INPROC_SERVER,

                                   NULL, IID_IClassFactory, (void**)&pCF);

        // Make a CoCar & get ICreateCar.

        hr = pCF->CreateInstance(NULL, IID_ICreateCar, (void**)&pICreateCar);

        pCF->Release();

        if(SUCCEEDED(hr))

        {

                pICreateCar->SetMaxSpeed(30);

                BSTR petName = SysAllocString(L"Shazzam!");

                pICreateCar->SetPetName(petName);

                SysFreeString(petName);

                // Now get IStats

                hr = pICreateCar->QueryInterface(IID_IStats, (void**)&pStats);

                pICreateCar->Release();

        }

        if(SUCCEEDED(hr))

        {

                // Show my car!

                pStats->DisplayStats();

                hr = pStats->QueryInterface(IID_IEngine, (void**)&pEngine);

        }

        if(SUCCEEDED(hr))

        {

                int curSp = 0;

                int maxSp = 0;          

                pEngine->GetMaxSpeed(&maxSp);

                do      // Zoom!

                {       

                        pEngine->SpeedUp();

                        pEngine->GetCurSpeed(&curSp);

                        cout << "Speed is: " << curSp << endl;

                }while(curSp <= maxSp);

                // Gotta convert to char array.

                char buff[80];

                BSTR bstr;

                pStats->GetPetName(&bstr);

                WideCharToMultiByte(CP_ACP, NULL, bstr, -1, buff, 

                                                        80, NULL, NULL);

                cout << buff << " has blown up! Lead Foot!" << endl << endl;

                SysFreeString(bstr);

                if(pEngine) pEngine->Release();

                if(pStats) pStats->Release();

        }

        CoUninitialize();

        return 0;

}

 *********************************************

