CIS 630 – Using the Active Template Library

NOTE:  In order to create a COM server/component using the ATL, you must have permission to use the registry on your computer.  The ATL automatically registers a component when it builds the DLL.

Start Up

It is assumed that you are working either on a zip disk or on the hard disk.  Create a new folder named Chapter3 to hold this work.

You may want to have the source files for Chapter 2, Part 3 available.

Part 1:  Creating a simple object server, Stopwatch component

Using chapter 2 we created a COM-compliant Stopwatch component in C++.  Now we will use the ATL to create the same component.

1. Create ATL server project  Stopwatch

(as on p 81 of Michaelis)
· from Visual C++ main menu select File/New

· select Projects tab

· select ATL COM AppWizard

complete project name Timers and select the location Chapter3
· in Step 1 of 1, select server type:
here, DLL.  Leave all other choices unchecked, and select Finish.  

Read the contents of each window.  In the left window, select Class View.  Expand the Classes and expand the Globals.


You get in Timers classes/Globals

· skeleton project for implementing a COM server

· generation of DLL entry point DllMain() and the 4 named functions that a COM server needs to expose to COM:  DllCanUnloadNow(), DllGetClassObject(), DllRegisterServer(), and DllUnregisterServer()
· an object of the ATL class CComModule named _Module is instantiated in the server's main file.  This object's methods include maintaining the global object count for locking or unlocking the server, registering or revoking class factories, and making or removing registry entries.

2. Add objects:  coclass CStopwatch and interface IStopwatch 

(as on p 91, 93 of Michaelis)
· from the main menu select Insert/ New ATL Object

· select Simple Object, then select Next

· in the ATL Object Wizard Properties page, complete both Names and Attributes tabs to your satisfaction before OKing the selections.  The Wizard is irreversible.

· on the Names tab, complete the "Short Name" box with Stopwatch and the Wizard will use this to fill in the other boxes.  (The only surprise to you may be the COM CoClass name, which does NOT have the C prefix that the C++ Class name does.  The CoClass is the name of the COM object.)  Do NOT OK it yet.

· on the Attributes tab, select:

· for Threading Model

Apartment

· for Interface


custom

· for Aggregation

no (since this object is standalone)
leave the 3 boxes at the bottom unchecked

· OK it

· select Build/Build Timers.dll

You have a COM object without writing any code (yet).  NOTE that one of the steps in this build is registration.  You should see a message to that effect in the window at the bottom.


· Select Tools/OLE/COM Object Viewer to examine the new object:

· Make sure View/Expert Mode is selected; this is a toggle

· under Object Classes, scroll to find All Objects, and click on + to expand.  Scroll down to find the Stopwatch Class.

· click on Stopwatch Class to see the registry entries in the pane on the right.  In particular, note the value of InprocServer32.

· expand the Stopwatch Class to see the list of its interfaces

· close the OLE/COM Object Viewer before continuing


You get

· a simple object which provides prefabricated support for IUnknown 

· (File View, under Source files) an interface (including GUIDs generated for interface, component, and type library) defined in .IDL file and the C++ class that implements it

· (File View, under Resource files) a registrar script for your component, with the various keys and values that need to be added to the registry, included in your project in a file with the extension .rgs.  When you do a build, the system includes the contents of this file in your server .DLL or .EXE as a resource.

   3.
Add (properties and) methods to IStopwatch interface
· declare the method Start():

(supply the prototype)

· in the Class View pane, expand Timers classes and right-click on the interface IStopwatch
· select Add Method from the menu and fill in the boxes

· Method Name

Start


no ()

· Parameters




none--leave blank

· click on the Attributes tab and substitute the more descriptive string “starts the timer”

· declare the method ElapsedTime() similarly with

· Parameters

[out, retval] float* Time

· helpstring
“Returns the number of seconds that have passed since Start was called”

This example has no properties.

If you open Timers.idl (File View in Source Files), you can see both newly added methods visible in IStopwatch.


You get

· corresponding entries in the class's header file and shell functions in the class's implementation file

   4.
Enter private data members (if any) and method implementations 
In Stopwatch.h (File View in Headers files), one new public method and the 2 data members must be declared within the CStopwatch class.  Enter the code below within the IStopwatch class definition, just below the prototype of Start().

//  Perform class initialization

HRESULT FinalConstruct();

private:

//  The frequency of the counter returned by QueryPerformanceCounter()

LARGE_INTEGER m_nFrequency;

//  The counter value when the Start method was last called

LARGE_INTEGER m_nStartTime;

In Stopwatch.cpp (File View in Source files), enter one #include statement and the implementation of all 3 public member functions by copying the code below OR doing a copy (with a few minor edits) from Chapter 2, Part 3’s version of Stopwatch.cpp.  If you copy, paste, and edit, check the code carefully before continuing.

#include <mmsystem.h>

// multimedia timers

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

// CStopwatch

HRESULT  CStopwatch::FinalConstruct()

{

  // Initialize the member variable

  m_nStartTime.QuadPart = 0;

  // Save the frequency of the performance counters

  QueryPerformanceFrequency ((LARGE_INTEGER*) &m_nFrequency);

    return S_OK;

}

STDMETHODIMP CStopwatch::Start()

{

  if ( QueryPerformanceCounter( (LARGE_INTEGER*) &m_nStartTime) )

    return S_OK;

  else 

    return E_FAIL;

}

STDMETHODIMP CStopwatch::ElapsedTime(float *Time)

{

  HRESULT hr;

  LARGE_INTEGER nStopTime;

  // Set the stop time immediately so that a minimum amount of

  // timer code is executed between the start and stop times

  if ( !QueryPerformanceCounter( (LARGE_INTEGER*) &nStopTime )

      || (m_nStartTime.QuadPart == 0) 

     )

  {

    // Either QPC failed or start was not called before stop

    hr = E_FAIL;

  }

  else

  {

    *Time = (float) (nStopTime.QuadPart - m_nStartTime.QuadPart);

    *Time = (*Time / m_nFrequency.QuadPart);

    hr = S_OK;

  }

  return hr;

}

NOTE on the meaning of STDMETHODIMP:  when targeting Win32 platforms using the Microsoft C++ compiler, the SDK header defines the macro:




#define STDMETHODIMP  HRESULT  _stdcall


This is required to produce COM-compliant stack frames.  Remember that a function marked with _stdcall uses the standard calling convention:  the function removes the parameters from the stack before returning to the caller.

Save your changes and re-build the DLL.

Using the component

a. The client executable (StopwatchClient.exe) created in Part 4 of Chapter 2 would run with the ATL-created component without recompiling if we changed the GUIDs inside the new server to the same ones in the old server.  Michaelis describes how to do this on pages 111-113.  Another author states that changing the registry script file—part of this process—must be done very, very carefully, lest one unregister every single COM object in the registry.

b. A safer alternative is recompiling the client with the new version of the DLL.  Copy the Part 4 version (the fully COM-compliant client) StopwatchClient.cpp to the Chapter3 folder.  Also copy to the Chapter3 folder the 2 files included in it:
  

Timers_i.c
from the ATL-generated Timers folder
  

Stopwatch.h
from Chapter 2, Part 3

do NOT use the 
  



ATL-generated version
Create a new project (Win32 console application) named StopwatchClient in the Chapter3 folder.  Add StopwatchClient.cpp to the project.  (You can add Timers_i.c and Stopwatch.h, but you don’t have to as long as they are in the Chapter3 folder.)

Compile and run the program.

Part 2:  Creating a component with more than one interface, the IFaces component

Naming Notes:  Give the name you want the DLL to have to the ATL COM APP project name.  Whatever class name you want, enter as the C++  Class and the COM CoClass name into the ATL Names tab.  You do NOT want to change a class name.  

Start Up

Keep working in your Chapter3 folder.

   1.
Create ATL server project   IFaces
· from Visual C++ main menu select File/New

· select Projects tab

· select ATL COM AppWizard

complete project name IFaces and select the location Chapter3
· in Step 1 of 1, select server type:
here, DLL.  Leave all other choices unchecked, and select Finish.  

   2.
Add Objects:  coclass CA and interface IX
· from the main menu select Insert/New ATL Object

· select Simple Object, then select Next

· in the ATL Object Wizard Properties page, complete both Names and Attributes tabs to your satisfaction before OKing the selections.  The Wizard is irreversible.


In the Names tab, first enter key fields of the C++ left hand part:



Short Name:
SimpleInterfaces
(will propagate to .h and .cpp)



Class:

CA


In the right hand COM part, change



CoClass
to
CA



Interface
to
IX


Before proceeding to the Attributes tab, the Names tab should display:



C++




COM







ShortName:  
SimpleInterfaces
CoClass:

CA



Class:

CA


Interface:

IX



.h file:

SimpleInterfaces
Type:
    SimpleInterfaces Class



.cpp file:
SimpleInterfaces
ProgID:  IFaces.SimpleInterfaces


On the Attributes tab, select:

· for Threading Model

Apartment

· for Interface


custom

· for Aggregation

no (since this object is standalone)
leave the 3 boxes at the bottom unchecked

· OK it

· select Build/Build Timers.dll

You have a COM object without writing any code (yet).  NOTE that one of the steps in this build is registration.  You should see a message to that effect in the window at the bottom.


   3.
Add (properties and) methods to IX interface
· declare the method Fx1()

· in the Class View pane, expand IFaces classes and right-click on the interface IX

· select Add Method from the menu and fill in the boxes

· Method Name

Fx1

· Parameters




none—leave blank

· OK it

· similarly, declare the method Fx2()

   4.
Enter private data members (if any) and method implementations

There are no data members, which means that FinalConstruct() is not necessary.  However, since the corresponding .cpp file will use standard output,  there is one addition to SimpleInterfaces.h.  Use File View with Header Files to open the file.  Add at the top, before the include of the user-defined files:



#include <iostream.h>


It is customary that system-defined files in <…> be included before user-defined files in “…”.


In SimpleInterfaces.c (File View in Source files), in the function definition of Fx1() below, add the statement:




cout << "Fx1" << endl;


Make the corresponding addition to Fx2().


Rebuild the DLL to ensure you get a clean compile before continuing.

   5.
Adding a second interface, IY

The ATL was originally designed for writing fast, small components.  There is no wizard for adding a second interface, so you have to do some of it manually.

add the additional interface to the .idl file

You MAY want to make a copy of IFaces.idl with another name, just in case you make a change that would destroy it.

In IFaces.idl, below is the block for the first interface, IX, as it appears on the instructor’s machine.  Yours will have different GUIDs.


[



object,



uuid(FD1B7D8E-D885-4CCE-AE58-47B4EF6053F3),



helpstring("IX Interface"),



pointer_default(unique)


]


interface IX : IUnknown


{



[helpstring("method Fx1")] HRESULT Fx1();



[helpstring("method Fx2")] HRESULT Fx2();


};

· Copy the entire block for the existing interface, including both the object part in [] and the interface part in {}, and paste it beneath the original.

· In the copy, change the helpstring to read IY.  In the interface part of the block, put the name IY and delete the list of methods within the interface.

· Use guidgen.exe as directed below to generate a new uuid (GUID) and paste it in to IY’s uuid.  

· Start/Run, then Browse to get to C:\Program Files\Microsoft Visual Studio\Common\Tools


· Select GUIDGEN.  

· Use format 4, the registry format.  Select New Guid, then Copy to put it in the clipboard)

· After you copy it into the .idl file in IY’s block, be careful to replace the registry format’s curly braces with the IDL format’s parentheses.

· In the library portion, in coclass CA, add the line
  

interface IY;
below the line for the default interface.  A coclass has only one default interface.

· Rebuild the DLL.

In SimpleInterfaces.h
· Make the class CA also derive from IY by adding a comma after public IX and 
  

public IY

· Within the COM_MAP, add a separate 
COM_INTERFACE_ENTRY(IY)
There is no punctuation at the end of the COM_INTERFACE_ENTRY lines.

· In Class View in the left pane, expand the IFaces classes to display interface IY.  You can now use the ATL to declare the 2 methods of IY:  right click on IY, select Add Method.  Add Fy1, with no parameters, then similarly add Fy2 with no parameters.

· Save.

In SimpleInterfaces.cpp
· Add the implementation of Fy1() and Fy2()

· Save and rebuild the DLL.

   6.
Compiling the client with the new ATL-created component IFaces.

· Copy the Part 4 version (the fully COM-compliant client) SimpleInterfacesClient.cpp to the Chapter3 folder.  Also copy to the Chapter3 folder the 2 files included in it:
  

IFaces_i.c

from the ATL-generated IFaces folder
  

SimpleInterfaces.h
from Chapter 2, Part 3

do NOT use the 
  



ATL-generated version

· The instructor was inconsistent in her naming:  should have used  IFaces_i.c through the stages, instead of SimpleInterfaces_i.c.  So in SimpleInterfacesClient.cpp, changes the include statement from 
#include "SimpleInterfaces_i.c"
to
  





#include  “IFaces_i.c”

· Create a new project (Win32 console application) named SimpleInterfacesClient in the Chapter3 folder.  Add SimpleInterfacesClient.cpp to the project.  (You can add IFaces_i.c and SimpleInterfaces.h, but you don’t have to as long as they are in the Chapter3 folder.)

Compile and run the program.


8
Fall 2001

