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Building ATL_Inproc_Ex1

Purpose:

Demonstrates how to:

1. Build a simple ATL component using Active Template Library (ATL).

2. Build a minimal client that can use the component.  
Jim Fawcett

CSE775 – Distributed Objects

Spring 2007
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// ATL_Inproc_Ex1.idl : IDL source for ATL_Inproc_Ex1

//

import "oaidl.idl";

import "ocidl.idl";

[


object,


uuid(212AEBC4-A28C-4D84-B8F9-970F60489282),


dual,


nonextensible,


helpstring("IStrings Interface"),


pointer_default(unique)

]

interface IStrings : IDispatch{

  [id(1), helpstring("method PutString")] HRESULT PutString([in] BSTR sendStr);

  [id(2), helpstring("method GetString")] HRESULT GetString([out,retval] BSTR* retrieveString);

};

[


uuid(B1A29AFE-A8DD-4A0A-8436-0044F2422527),


version(1.0),


helpstring("ATL_Inproc_Ex1 1.0 Type Library")

]

library ATL_Inproc_Ex1Lib

{


importlib("stdole2.tlb");


[



uuid(C98CE179-3876-4B65-B8A0-42276023E5FD),



helpstring("Strings Class")


]


coclass Strings


{



[default] interface IStrings;


};

};

// Strings.h : Declaration of the CStrings

#pragma once

#include "resource.h"       // main symbols

#include "ATL_Inproc_Ex1.h"

#if defined(_WIN32_WCE) && !defined(_CE_DCOM) && !defined(_CE_ALLOW_SINGLE_THREADED_OBJECTS_IN_MTA)

#error "Single-threaded COM objects are not properly supported on Windows CE platform, such as the Windows Mobile platforms that do not include full DCOM support. Define _CE_ALLOW_SINGLE_THREADED_OBJECTS_IN_MTA to force ATL to support creating single-thread COM object's and allow use of it's single-threaded COM object implementations. The threading model in your rgs file was set to 'Free' as that is the only threading model supported in non DCOM Windows CE platforms."

#endif

class ATL_NO_VTABLE CStrings :


public CComObjectRootEx<CComSingleThreadModel>,


public CComCoClass<CStrings, &CLSID_Strings>,


public IDispatchImpl<IStrings, &IID_IStrings, &LIBID_ATL_Inproc_Ex1Lib, /*wMajor =*/ 1, /*wMinor =*/ 0>

{

public:


CStrings()


{


}

DECLARE_REGISTRY_RESOURCEID(IDR_STRINGS)

BEGIN_COM_MAP(CStrings)


COM_INTERFACE_ENTRY(IStrings)


COM_INTERFACE_ENTRY(IDispatch)

END_COM_MAP()


DECLARE_PROTECT_FINAL_CONSTRUCT()


HRESULT FinalConstruct()


{



return S_OK;


}


void FinalRelease()


{


}

public:

public:

  STDMETHOD(PutString)(BSTR sendStr);

public:

  STDMETHOD(GetString)(BSTR* retrieveString);

};

OBJECT_ENTRY_AUTO(__uuidof(Strings), CStrings)

/ Strings.cpp : Implementation of CStrings

#include "stdafx.h"

#include "Strings.h"

#include <iostream>

STDMETHODIMP CStrings::PutString(BSTR sendStr)

{

  std::wcout << L"\n  Server received:\t" << sendStr;

  return S_OK;

}

STDMETHODIMP CStrings::GetString(BSTR* retrieveString)

{

  *retrieveString = L"\n  Server sending:\tserver reply";

  return S_OK;

}
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#define _WIN32_WINNT 0x0501

#include <atlbase.h>

#include "..\ATL_Inproc_Ex1.h"

#include <iostream>

void main()

{

  std::wcout << L"\n  Demonstrating use of ATL_Inproc_Ex1 ";

  std::wcout << L"\n =====================================\n";

  HRESULT hr = CoInitializeEx(NULL,COINIT_APARTMENTTHREADED);

  if(!SUCCEEDED(hr))

  {

    std::wcout << L"\n  could not initialize COM";

    return;

  }

  try

  {

    CComQIPtr<IStrings> pStrings;

    pStrings.CoCreateInstance(CLSID_Strings);

    if(pStrings != 0)

    {

      pStrings->PutString(L"Hi from client");

      CComBSTR returnStr;

      pStrings->GetString(&returnStr);

      std::wcout << "\n  " << returnStr.Detach();

    }

    Else { throw std::exception("CoCreateInstance failed"); }

  }

  catch(std::exception& ex)

  {

    std::wcout << L"\n  " << ex.what() << L"\n\n";

    return;

  }

  std::wcout << L"\n\n";

  CoUninitialize();

}
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/////////////////////////////////////////////////////////////////////

// CS+Client.cs - demonstrates ATL_Inproc_Ex1                      //

//                                                                 //

// Jim Fawcett, CSE775 - Distributed Objects, Spring 2007          //

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

using System;

using System.Collections.Generic;

using System.Text;

namespace CS_Client

{

  class Program

  {

    static void Main(string[] args)

    {

      ATL_Inproc_Ex1Lib.Strings refStrings = new ATL_Inproc_Ex1Lib.Strings();

      refStrings.PutString("Hi from C# client");

      string returnString = refStrings.GetString();

      Console.Write("\n  {0}", returnString);

      Console.Write("\n\n");

    }

  }

}
First step is to create an in-process COM server.





Class view shows ATL Module class that is, essentially, the COM server.  It has other interesting helper types, as well.





We get:


IDL file


Server header and implementation of dll functions


registry script


when built, we get files generated by MIDL which don’t contain anything useful yet.





Now, we add an interface and a class to implement it.  There won’t be any methods until we declare and implement them.





Here’s the class, and below it, the interface.





We add methods to the interface by right-clicking on it, in class view, and selecting add method.  We get this screen.





We don’t do anything with this screen, unless we want to define an outgoing interface, for event handling.





The wizard also creates stubs for the methods in Strings.cpp.





Here’s the resulting IDL, provided by the wizard when we added methods to our interface.





If you build an empty console application, you need to figure out what to include.  If you uncheck this, the wizard will provide headers included in stdafx.h, but I don’t like all the junk you get, so I usually choose to create an empty project.





Now, we’re ready to build a client.





A lot easier than building directly in C++.  Now, of course, we have to figure out what ATL contains, and how to use it.





Now, we’ll build a C# client.





To access the ATL_Inproc_Ex1 component, we simply add a reference to its type library.  No need for any of the other COM setup and teardown.��The .Net interop machinery creates a Run-time Callable Wrapper (RCW) that is a .Net object on the outside, and a COM client on the inside.  The type library gives it enough information to do its job.
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