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Are Windows and PM Object-Oriented systems? If they are, they must support object encapsulation, polymorphism and class inheritance.
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Over the past couple of years, I have participated in a number of debates about whether the Microsoft Windows and OS/2 Presentation Manager (PM) programming systems can be considered Object-Oriented.  While there seems to be no lack of confusion or dissent on what makes a programming system Object-Oriented as opposed to Object-Based or Class-Based, the general consensus seems to be these systems cannot be considered Object-Oriented Programming (OOP) systems unless support can be demonstrated for hierarchical inheritance of classes.

While such a discussion may seem academic, support for the full OOP paradigm effectively increases the inherent power and flexibility of a system.  OOP techniques have been credited with providing many desirable attributes including reuse of code, direct representation of real-world objects and their relationships, simplification of code modifications and enhancements and ease in debugging errors.  Only by understanding and exploiting the features and limitations of these systems can the developer hope to realize these benefits to the greatest degree possible.

What Makes a System Object-Oriented?

For this discussion I will classify programming interfaces using the following categories: procedure libraries, Object-Based systems, Class-Base systems, and OOP systems.  Each of these categories incorporates the features of the preceding category and imposes a higher level of structure and sophistication.

A procedure library is simply a collection of routines that are available for use when developing an application.  There may be no inherent structure to such a library, although requirements as to the order in which certain procedures may be called, etc., may be imposed.

An Object-Based system allows for the direct modeling of either real-world or abstract entities, and encapsulates the data and the routines used to query or manipulate each object into a logical self-contained unit.  This provides for highly structured and restricted access to information.

A Class-Based system supports the implementation of templates that describe key information required to create an instance of an object, usually including default values.  Note that a Class-Based system supports the implementation of multiple distinct instances of an object, each of which may be completely independent of each other, while an Object-Based system may not.

In order for a system to be considered to be Object-Oriented, it must add support for polymorphism. 

Additionally, support for the hierarchical inheritance of classes is crucial.  In an object-oriented system, tree structured hierarchies are created containing classes which build upon other classes.  This simplifies the modeling of object-relationship classifications.

Object Encapsulation

Object encapsulation simplifies the representation of some well defined idea or item, such as a physical entity (a car, a window), or something more abstract or intangible (imaginary numbers, a model of an alternate universe).  An object consists of data coupled with a set of routines, known as methods, which are used exclusively to access and manipulate the object.  The only operations that may be performed on an object are those for which methods have been provided. Invoking a method for an object is typically refered to as sending a message.

Windows and PM provide extremely good support for the specialized window objects used in the implementation of a GUI.  Each window object has a procedure that contains the methods to invoke for each supported message and window specific data which can only be accessed via a window handle.  These systems, obviously, meet the requirements of an Object-Based system.

Using Classes to Create Object Instances

Classes allow for the creation of multiple instances of objects which share an identical base set of properties; each contains the same methods for processing messages and they differ only in the data they contain at any particular moment.  If any two objects of the same class contain the exact same information at any particular moment, they will exhibit exactly the same properties.  Because of this, it is possible to create classes for generalized objects that are highly reusable.  This can help reduce code size, redundancy and development time.  Additionally, bugs will typically be localized in small sections of code and may require less time to find and fix.

In PM, registering a class name creates an object class.  Flags specify various default or required class properties.  Additionally, an address of the procedure that is responsable for processing all messages and the data storage requirements for each object must be provided.  In Windows, we also specify some additional default information, including any special class-specific data that we desire.  In either system when a window is created, the class name is specified, along with some instance-specific information.  This insures that any instance of a window of a specific class has the same base properties.  As we can see, both PM and Windows meet the requirements of a Class-Based system.

The Advantages of Polymorphism

Polymorphism, often called operator overloading, allows an operation to be defined for an instance of an object based on its class.  For some operation to be performed on an object, a method must be provided by the object’s class to implement the operation.  When many different classes provide methods to implement the same operation, the operator is said to be overloaded.  For any such operator, the method invoked will be the one defined by the class of the object upon which the operation is to be performed.  If no method is provided, the operation is not valid for that object.

Windows and PM provide a limited form of polymorphism using message identifiers.  This integer value is sent to a window’s procedure to identify which method to use to process the message.  The window’s procedure inspects the identifier and performs the appropriate actions, if any, defined for that message.  A typical example is WM_PAINT, which all visible windows are expected to process.  The system sends this message whenever it is time to refresh part or the entire image the window projects on the screen.

A Question of Inheritance

Inheritance builds upon the advantages of a class-based system.  Using inheritance, we can define a specialized class that receives its base properties from the class from which it is inherited.  We call the new specialized class the inherited class.  The base class is called the super class of the inherited class.  Any class may be an inherited class, a super class or both, with the only exception of the top-most class in any hierarchy, which is the ultimate super class of all other classes in the hierarchy.

It is easy to find examples of inheritance in the real world.  For example, we know that a recliner is a specific type of chair because it has all the basic properties required.  Similarly, a chair is a piece of furniture.  A table is also a piece of furniture, and a coffee table is a type of table.  Such relationships are often represented in a hierarchal manner using an inheritance tree:

                        Furniture

                            |

             +--------------+--------------+

           chair                         table

             |                             |

       +-----+-----+                 +-----+-------+

       |           |                 |             |

    recliner  rocking-chair      coffee-table   end-table

In both PM and Windows the goal is to create objects which usually display an image in a specified area of the screen, have some ability to interact with the user and perform some specialized function in response to an event.  Not all window objects will implement all of these characteristics, but all inherit a base set of potential properties from the basic system class.  This system class is in fact so basic that it doesn’t even have a class name.  Whenever a new class is registered it inherits this ultimate super class by default.

More important, though, is the question of whether we can create our own classes which contain a specified set of properties and then use inheritance to include those properties in other more specialized classes.  If we can, than PM and Windows provide us with an OOP system, otherwise, we are limited to the more restricted benefits of a class-based system.

A Technique for Implementing Class Inheritance

Class inheritance is a simple and powerful technique.  This technique is quite similar to the well-known technique called subclassing.  However, it does not change any existing class in any way and it results in the definition of a new window class that inherits the base properties of an existing (super) class by default.   The following steps are used to define a new class that inherits an existing class:

1)
The current class information is obtained for the super class we wish to inherit.  This is accomplished by calling either GetClassInfo in a Windows application, or WinQueryClassInfo in a PM application.  In either case the name of the super class is specifed along with a buffer which will contain the current class information structure.

2)
The address of the super class’s window procedure must be saved along with the extra window data it requires, as specified in the super class’s information buffer.  As with subclassing, the window procedure will be used to pass any messages that our new window class does not process or only processes partially.  The extra window data value is required to determine the offset to any additional window data our new class will specify, if any.

3)
Next, we must modify the class information.  We replace the address of the window procedure with our own procedure, and increase the amount of extra window data by whatever amount we require.  In addition, we may need to change the class style flags.  For example, if we wish to register a local application class and the super class is a public or global class, we must reset the public or global class style flag.  We may also modify any other class information we do not wish to inherit.  Finally, we must replace the super class’s name with our new class’s name.

4)
Finally, we register the new class using the modified super class’s information.  Note that we have not changed the super class, we have only copied selected attributes from it to use for our new class.

Listing 1 provides the PM version of a procedure named InheritClass which may be used to register an inherited class in one easy step, although it restricts some of the information which may be specified for the inherited class.  The program in listing 2 contains a version of this procedure for Windows.  The parameters of these procedures are nearly identical in both versions.  The only exceptions are the specification of an application anchor block handle in the PM version, and the need for two instance handles in the Windows version.

In the Windows version, the instance handle of the application or Dynamic Link Library (DLL) that registered the super class is required to obtain the class information.  Also, an instance handle must be specified to use when registering the inherited window class.  PM, on the other hand, only requires the application’s anchor block handle - no handle is required to obtain a pre-registered class’s information, which is rather nice.

The remaining parameters of the InheritClass procedure are identical in both versions.  They specify the name of the super class to inherit, the name of the new class to register, the address of the window procedure of the new class and the amount of extra window data required by the new class.  In addition, two parameters are provided to specify the class style bit flags that must not be set and those that must be set.  Any flags not excluded or included in these parameters are inherited from the super class.

Finally, if extra window data is required by the new class, the last two parameters may be used to specify the amount of extra data required, and to retrieve the offset in the window data to the new class’s data.  InheritClass will return the address of the inherited window’s procedure unless the new class could not be registered for any reason.  In this case the return value will be NULL (0).

Guidelines for Creating Inheritable Classes

As with the definition of any window class, registering the new class is the easy part.  Much harder, and far more interesting, is the design and development of the message processing contained in the window procedure.  First and most important, we must pass all messages we do not process to the super class’s window procedure and return whatever result it returns to us.  For example, in PM we could do the following:

return (* pfnwpSuperClass) (hwnd, msg, p1, p2);

For windows, we use a slightly different syntax:

return CallWindowProc (pfnwpSuperClass, hwnd, msg, p1, p2);

In this example, pfnwpSuperClass is the address that is returned by InheritClass.  This represents the minimum requirement of a window procedure of an inherited window class.  It may seem simple, but it is very powerful.   This single line inherits all of the power and processing of the super class.

Of course, there is not much point to creating a new class if the only difference between it and another class is the class name.   The next step is to supply the processing required for window creation and destruction.  Typically, we will reserved a four-byte area in the window data for storing a pointer to a dynamically allocated buffer, so we must allocate that buffer and insert the pointer into the window data when we receive a WM_CREATE message.  Conversely, on receipt of a WM_DESTROY message we must extract the pointer from the window data and free the allocated memory.  We must use the window data offset obtained when registering the class to get or set this data.  For example, in PM these operations are performed using the following calls:

WinSetWindowULong (hwnd, OffsetToData, DataAddress);

to insert a pointer to our data, and:

DataAddress = WinQueryWindowULong (hwnd, OffsetToData);

to retrieve the data pointer at anytime after it has been inserted.  For Windows applications the calls are almost identical:

SetWindowLong (hwnd, OffsetToData, DataAddress);

DataAddress = GetWindowLong (hwnd, OffsetToData);

In addition to initializing the windows instance data, we will usually perform some other processing during window creation.  For example, most control window classes allow the specification of style flags that allow the user to select various features.  We must decide whether to simply let the super class handle these flags, add new flags or provide our own set of replacement flags.   Letting the super class handle the style flags is the easiest solution.

Defining new style flags poses a potential dilemma, since it is possible that any flag which we use may be used by the super class in a future version for a different purpose.  Replacing flags with our own set of flags also poses some problems; we must extract these flags from the window style and then set up the style using the super class’s flags before we can call the super class’s window procedure.  In addition, we may be inhibiting the user from using any future styles added to the super class.

We may add any other required processing during window creation, but we must be sure that the super class’s window procedure is called before message processing completes.  Other messages are processed partially or totally by our window procedure, or we may inhibit processing of certain messages altogether.  In order to inherit the processing of any message, however, the message must be passed to the super class’s window procedure at some point.  We have a great deal of flexibility on how and when to do this though.

An Example of an Inherited Class Hierarchy

The real key to the power of class inheritance is the ability to create hierarchies of inherited classes.  The listings following this article implement a trivial program that demonstrates a simple linear example of such a hierarchy for Windows.  The following relationship tree represents the collective hiearchy represented by the classes created in this program:

             basic window class

                            |

                   edit field

                            |

             restricted entry field

                            |

              numeric entry field

These window classes provide a very simple demonstration of class inheritance.  They are not completely developed - both would require extra effort before they could be considered finished products.  However, inheritance allows these controls to exhibit a great deal of power with a minimal amount of work.

Potential Pitfalls of Class Inheritance for MS-Windows

Windows poses some potential problems with this technique.  The most serious is the requirement that we must know the instance handle used when the super class was registered.  If we do not have this handle, GetClassInfo will fail.  How then could we inherit a global class defined by another application or DLL?  Fortunately, there is another way to get this information.

Windows provides two procedures - GetClassWord and GetClassLong - which may be used to query class information for any window.  So, we could create a dummy instance of the super class and use the resulting window handle to get the information needed to register the inherited class.

Another concern is extra class data.  Unlike PM, Windows allows extra class-specific data to be added for any registered class.  If the super class has any such extra data, our InheritClass procedure will reserve the class data for it, but it will not fill it in.  To properly support this data, we need to get the super class’s extra data using the same technique described in the previous paragraph.  Moreover, to insert the data into the inherited class, we need to create a dummy instance of the new class after it is registered and use SetClassWord or SetClassLong.

Similarly, InheritClass does not support adding additional class data to the inherited class.  If desired, another parameter to specify this could be added.  In addition, as with window data, we would need to save the offset in the new class to this data.  Finally, this data is initialized using the SetClass procedures as above.

We might consider storing the super class’s window procedure address and the offsets to the inherited class’s window and class data in the extra class data.   Since this would eliminate the need for global variables, would it not be a desirable enhancement?  For example, we could reserve a minimum of eight extra bytes of class storage at the end of each inherited class and place the address and offsets there in a specified order.  Then, whenever a message is received, this information could be retrieved from the class information.  For example, if the super class’s window procedure address is always stored in the last four bytes of the extra class data, we could do the following:

TotalExtraClassData = GetClassWord (hwnd, QW_CBCLSEXTRA);

OffsetToSuperClassProc = TotalExtraClassData - 4;

SuperClassProcAddr = GetClassLong (hwnd, OffsetToSuperClassProc);

Unfortunately, this does not work!  Consider what happens if we inherit a class from a previously inherited class:

1.
A message is received by an inherited class’s window procedure and the above technique is used to pass it to it’s super class,

2.
The super class, which is also an inherited class, receives the message.  It uses the above procedure to pass the message to it’s super class,

3.
Unfortunately, it does not find its super class - it finds it’s own window procedure!  Our program goes into an infinite loop.

Obviously, some more sophisticated technique would be required to search the class data for the proper information at each level of inheritance.  I personally do not believe that any such complexity or processing overhead is worth the effort.  For this and other reasons, I generally avoid any use of extra class data.

Achieving the Object-Oriented Advantage

As we have seen, both PM and Windows support the OOP paradigm.  However, it is the responsibility of the developer to exploit these features to the best advantage.  Careful planning and attention to detail can lead to the development of highly reusable window classes and easily enhanced applications.  Experimentation and experience will be required to achieve the full advantages of Object-Oriented Programming.  However, these advantages are well worth the effort.

Code Listings

/*=========================================================================

 * Listing 1 : Class Inheritance for MS-Windows and Presentation Manager

 *-------------------------------------------------------------------------

 * FILE      : PmInhrt.c   --    Class inheritance procedure for PM

 * AUTHOR    : David Van Camp

 * COPYRIGHT : (c)1991, David Van Camp

 * COMPILER  : Microsoft 'C', version 6.0

 * SYSTEM    : OS/2 Presentation Manager, version 1.1 or higher

 *-------------------------------------------------------------------------

 * DESCRIPTION

 *   Implementation of a procedure to register an inherited class

 */

#define INCL_WIN

#include <os2.h>

/*-------------------------------------------------------------------------

 *    Register an Inherited Window Class - Presentation Manager version

 *-------------------------------------------------------------------------

 * This procedure will register a new window class which inherits

 * some of its class data from another class (called the 'SuperClass').

 *

 * Input:

 *   hab               - Handle to the calling application's anchor block.

 *   pszSuperClass     - NULL-terminated string containing the name of

 *                       super class.

 *   pszRegisterClass  - NULL-terminated string containing the name of

 *                       new class to register which will inherit the

 *                       super class.

 *   pfnwpRegister     - Pointer the window procedure of the new class.

 *   styleExclude      - Class style flags which may be set in the super

 *                       class but must not be set in the new window class.

 *   styleInclude      - Class style flags which must be set in the new

 *                       window class regardless of whether or not they

 *                       are set in the super class.

 *   cbWinExtra        - Extra bytes of window storage data required by

 *                       the new window class.  This is added to the

 *                       window data required for the super class.

 *   pcbQwOffset       - Pointer to a two-byte storage area which will be

 *                       modified to contain the offset in the window's

 *                       storage data to the specified extra data.  This

 *                       pointer may be NULL if the new class does not

 *                       require any extra window data.

 * Output:

 *   *pcbQwOffset      - The offset to the new window class's window data

 *                       is placed in the buffer, if one is provided.

 *                       This offset is used in calls to WinQueryWindowULong,

 *                       WinQueryWindowUShort, WinSetWindowULong or

*                        WinSetWindowUShort.

 * Return

 *   PFNWP             - A pointer to the super class's window procedure

 *                       is returned if the new class was successfully

 *                       registered, or NULL if the class could not be

 *                       registered for any reason.

 *                       The new window class must call this procedure to

 *                       pass any unprocessed or partially processed

 *                       messages.

 */

PFNWP APIENTRY InheritClass (HAB     hab,

                             PSZ     pszSuperClass,

                             PSZ     pszRegisterClass,

                             PFNWP   pfnwpRegister,

                             ULONG   styleExclude,

                             ULONG   styleInclude,

                             USHORT  cbWinExtra,

                             PUSHORT pcbQwOffset)

{

  CLASSINFO clsi;

  if (WinQueryClassInfo (hab, pszSuperClass, &clsi)

  &&  WinRegisterClass (hab,

                        pszRegisterClass,

                        pfnwpRegister,

                        (clsi.flClassStyle & ~styleExclude)

                                           |  styleInclude,

                        clsi.cbWindowData

                        + cbWinExtra))

  {

     *pcbQwOffset  = clsi.cbWindowData;

  }

  else

  {

     clsi.pfnWindowProc = (PFNWP) NULL;

  }

  return clsi.pfnWindowProc;

}

/*=========================================================================

 * Listing 2 : Class Inheritance for MS-Windows and Presentation Manager

 *-------------------------------------------------------------------------

 * FILE      : Example.c -- MS-Windows class inheritance example program

 * AUTHOR    : David Van Camp

 * COPYRIGHT : (c)1991, David Van Camp

 * COMPILER  : Microsoft 'C', version 6.0

 * SYSTEM    : Microsoft Windows, version 3.0

 *-------------------------------------------------------------------------

 * DESCRIPTION

 *   Demonstration of class inheritance for MS-WINDOWS.  This application

 *   creates a pop-up dialog containing:

 *   - A standard edit field,

 *   - A restricted edit field (inherited from a standard edit field),

 *   - A numeric edit field (inherited from the restricted edit field),

 *   - An 'Ok' pushbutton.

 *   The user may enter any data in the normal maner in the edit field.

 *   The restricted edit field works like the edit field except

 *   that a string of valid (or invalid) characters is specified when the

 *   control is created.  In this example, the user is restricted from

 *   entering any digits or uppercase letters.

 *   The numeric entry field works like the restricted entry field

 *   except that the user may only enter digits.

 *   If the user attemps to type any invalid character into a

 *   restricted or numeric edit field, a beep will sound and the field

 *   will not be changed.

 *   Pressing enter or selecting the 'Ok' pushbutton ends the program.

 */

#include <string.h>

#include <stdio.h>

#include <stdlib.h>

#include <ctype.h>

#include <windows.h>

#include "example.h"

//define a type named 'PFNWP' for pointers to window procedures

typedef LONG(FAR PASCAL *PFNWP)(HWND, unsigned, WORD, LONG);

/*-------------------------------------------------------------------------

 *                 Register an Inherited Window Class

 *-------------------------------------------------------------------------

 * This procedure will register a new window class which inherits

 * some of its class data from another class (called the 'SuperClass').

 *

 * Input:

 *   hInstSuperClass   - Handle to the instance of the application or

 *                       DLL which registered the super class, or NULL if

 *                       if the super class is a standard window class.

 *   pszSuperClass     - NULL-terminated string containing the name of

 *                       super class.

 *   hInstApplication  - Handle to the instance of the application or

 *                       DLL which is registering the new window class.

 *   pszRegisterClass  - NULL-terminated string containing the name of

 *                       new class to register which will inherit the

 *                       super class.

 *   pfnwpRegister     - Pointer the window procedure of the new class.

 *   styleExclude      - Class style flags which may be set in the super

 *                       class but must not be set in the new window class.

 *   styleInclude      - Class style flags which must be set in the new

 *                       window class regardless of whether or not they

 *                       are set in the super class.

 *   cbWinExtra        - Extra bytes of window storage data required by

 *                       the new window class.  This is added to the

 *                       window data required for the super class.

 *   pcbQwOffset       - Pointer to a two-byte storage area which will be

 *                       modified to contain the offset in the window's

 *                       storage data to the specified extra data.  This

 *                       pointer may be NULL if the new class does not

 *                       require any extra window data.

 * Output:

 *   *pcbQwOffset      - The offset to the new window class's window data

 *                       is placed in the buffer, if one is provided.

 *                       This offset is used in calls to GetWindowLong,

 *                       GetWindowWord, SetWindowLong or SetWindowWord.

 * Return

 *   FARPROC           - A pointer to the super class's window procedure

 *                       is returned if the new class was successfully

 *                       registered, or NULL if the class could not be

 *                       registered for any reason.

 *                       The new window class must pass any unprocessed or

 *                       partially processed messages to this procedure

 *                       by calling CallWindowProc with this address.

 */

FARPROC InheritClass (HANDLE  hInstSuperClass,   //Superclass's instance

                      LPSTR   pszSuperClass,     //Name of Superclass

                      HANDLE  hInstApplication,  //Application's instance

                      LPSTR   pszRegisterClass,  //Name of class to register

                      PFNWP   pfnwpRegister,     //Register class window proc

                      int     styleExclude,      //Disallowed class styles

                      int     styleInclude,      //Additional class styles

                      int     cbWinExtra,        //Additional window data

                      int *   pcbQwOffset)       //return offset to win data

{

   FARPROC  lpfnSuperClass = (FARPROC) NULL; //Return superclass window proc

   WNDCLASS wc;

   memset (&wc, 0, sizeof (wc));

   if (GetClassInfo (hInstSuperClass, pszSuperClass, &wc))

   {

     lpfnSuperClass  = (FARPROC) wc.lpfnWndProc;

     if (pcbQwOffset)

       *pcbQwOffset    = wc.cbWndExtra;

     wc.lpfnWndProc  = pfnwpRegister;

     wc.cbWndExtra  += cbWinExtra;

     wc.hInstance    = hInstApplication;

     wc.lpszClassName= pszRegisterClass;

     wc.style       &= ~styleExclude;

     wc.style       |=  styleInclude;

     if (!RegisterClass (&wc))

       lpfnSuperClass = (FARPROC) NULL;    //ERROR - class not registered!

   }

   return lpfnSuperClass;

}

BOOL FAR PASCAL InheritDlgProc(HWND hDlg, unsigned msg, WORD wp, LONG lp);

int RegisterInheritedClasses (HANDLE hInst);

/*-------------------------------------------------------------------------

 *                   Main Application Procedure

 *-------------------------------------------------------------------------

 *   Register the inherited classes if we are the first instance of this

 *   applications, and Pop up the example dialog.

 */

int PASCAL WinMain (HANDLE hInst,  HANDLE hPrevInst,

                    LPSTR lpszCmd, int    nCmdShow)

{

   FARPROC     lpProcInherit;

   if (hPrevInst

   ||  RegisterInheritedClasses (hInst))

   {

     lpProcInherit = MakeProcInstance(InheritDlgProc, hInst);

     DialogBox (hInst,               /* application's current instance     */

                "InheritExample",    /* resource to use                    */

                NULL,                /* parent handle                      */

                lpProcInherit);      /* InheritWinProc instance address    */

   }

   return FALSE;

}

/*-------------------------------------------------------------------------

 *                 Application Pop-Up Dialog Procedure

 */

BOOL FAR PASCAL InheritDlgProc(HWND hDlg, unsigned msg, WORD wp, LONG lp)

{

   BOOL rtn = FALSE;                     // default return value

   switch (msg)

   {

     case WM_INITDIALOG:                 // Initialize dialog box

       rtn = TRUE;                       // don't need to do anything!

       break;

     case WM_COMMAND:                    // Received a command

       if (wp == IDOK)                   // "OK" button selected?

       {

         EndDialog (hDlg, TRUE);         // Exit the dialog box

         rtn = TRUE;                     // message was processed

       }

       break;

   }

   return rtn;

}

/*========================================================================*/

/*                 INHERITED WINDOW CLASS PROCEDURES                      */

/*========================================================================*/

long FAR PASCAL RestrictWndProc(HWND hwnd, unsigned msg, WORD wp, LONG lp);

long FAR PASCAL NumericWndProc(HWND hwnd, unsigned msg, WORD wp, LONG lp);

/*-------------------------------------------------------------------------

 *   Global 'class' data for the RestrictEntry class:

 *   - Need to save the window data offset to our private instance data

 *   - And the address of the window procedure to pass all unprocessed

 *     or partially processed window messages:

 */

int      offRestrictData     = 0;              // offset to window data

FARPROC  lfpnRestrictPassMsg = (FARPROC) NULL; // address of window proc

/*-------------------------------------------------------------------------

 *   Global 'class' data for the RestrictEntry class:

 *   - We only need the address of the window procedure to pass all

 *     unprocessed or partially processed window messages:

 */

FARPROC  lpfnNumericPassMsg = (FARPROC) NULL;

/*-------------------------------------------------------------------------

 *   Register the inherited window classes using InheritClass ()

 *   Return TRUE if successful, FALSE otherwise.

 */

int RegisterInheritedClasses (HANDLE hInst)

{

   //Inherit the 'RestrictEdit' class from the 'edit' class

   if ((lfpnRestrictPassMsg = InheritClass (

                 (HANDLE) NULL,          //The super class is a system class

                 "edit",                 //  and it's name is 'edit'

                 hInst,                  //Our application's instance handle

                 "RestrictEdit",         //Name of the new class to register

                 RestrictWndProc,        //The message processing procedure

                 CS_GLOBALCLASS,         //Do NOT make it a global class!

                 0,                      //No extra class styles needed

                 sizeof (RSTRCINFO_P),   //Reserve enough room for a pointer

                 &offRestrictData))      //Place the window data offset here

   // Inherit the NumericEdit' class from the 'RestrictEdit' class

   &&  (lpfnNumericPassMsg = InheritClass (

                 hInst,                  //RestrictEdit is in our instance

                 "RestrictEdit",         //inherit the 'RestrictEdit' class

                 hInst,                  //Our application's instance handle

                 "NumericEdit",          //Name of new class to register

                 NumericWndProc,         //Use this window procedure

                 0,                      //Exclude no class styles

                 0,                      //Include no extra class styles

                 0,                      //We need no extra window data -

                 (int *) NULL)))         //  so, no need for a return buffer

     return TRUE;                  //Both classes are successfully registered

   else

     return FALSE;                 //An error occurred!

}

/*-------------------------------------------------------------------------

 *  The 'RestrictEdit' window class's message processing procedure

 *

 *  Messages Processed:

 *   All messages, other than those specified below, are passed to the

 *   super class's window procedure for processing.

 *

 *   WM_CREATE - Allocate and initialize a memory buffer containing

 *               window instance data.

 *             - Store a pointer to this buffer in our window data at

 *               the offset (offRestrictData) specified when the class

 *               was registered.

 *             - Store a copy of the window text in our instance data.

 *             - Check the window style flags for our special flags and

 *               reset those bits so the super class will not be confused

 *               by them (the special styles are saved in our instance data)

 *             - Pass the message to the super class, without allowing it

 *               to know about our special styles or the window text.

 *             - Restore the create information structure window text

 *               pointer so that the program does not crash.

 *

 *   WM_DESTROY- Delete all allocated instance data and reset our window data

 *             - Pass the message to the super class's window procedure.

 *

 *   WM_CHAR   - Check the input char to see if it is one of the chars in

 *               the saved window text or if it is a special control char,

 *               such as up arrow, home, etc.

 *             - If the char is a control char, pass it to the super class's

 *               window procedure for processing, else,

 *             - If the char is in the window text string and the special

 *               style RSTRCS_EXCLUDECHARS was specified, beep and ignore

 *               the char, else,

 *             - If the char is not in the window text and the exclude

 *               style was not specified, beep and ignore the char.

 *             - Note: if the special style RSTRCS_NOIGNORECASE was not

 *               specified we do not distinguish between upper and lower

 *               case letters.

 *             - If the char is not ignored, pass the message to the

 *               super class's window procedure for processing.

 */

long FAR PASCAL RestrictWndProc(HWND hwnd, unsigned msg, WORD wp, LONG lp)

{

   long mresult = 0L;                        //default return value

   switch (msg)

   {

     case WM_CREATE:

     {

       RSTRCINFO_P     pInfo;

       LPCREATESTRUCT  pCreate = (LPCREATESTRUCT)lp;

       LPSTR           pSav = (LPSTR)NULL;

       if (pInfo = malloc (sizeof (RSTRCINFO_P)))

       {

         memset (pInfo, 0, sizeof (RSTRCINFO_P));

         SetWindowLong (hwnd, offRestrictData, (LONG)pInfo);

         if (pCreate)

         {

           // The window text contains the list of (in)valid characters

           if (pSav = pCreate->lpszName)

           {

             pInfo->pszChars = strdup (pSav);  //save a copy in our data

             pCreate->lpszName = "";           //do not pass to super class

           }

           // If the no ignore case style flag was specified,

           // we must distinguish between upper and lower-case letters

           // typed by the user when checking the (in)valid character list.

           if (pCreate->style & RSTRCS_NOIGNORECASE)

           {

             pInfo->noIgnoreCase = TRUE;

             pCreate->style &= ~RSTRCS_NOIGNORECASE;

           }

           // If the exclude class style was specified, the list of

           // characters in the window text is a list of invalid characters

           // which the user may not enter.  Otherwise it is a list of

           // the legal characters to enter.

           if (pCreate->style & RSTRCS_EXCLUDECHARS)

           {

             pInfo->excludeChars = TRUE;

             pCreate->style &= ~RSTRCS_EXCLUDECHARS;

           }

         }

       }

       // Pass the (modified) message on to our super class's window proc

       mresult = CallWindowProc (lfpnRestrictPassMsg, hwnd, msg, wp, lp);

       if (pSav)   //Restore the create text pointer or we will crash!

         pCreate->lpszName = pSav;

     }

     break;

     case WM_DESTROY:

     {

       RSTRCINFO_P pInfo = (RSTRCINFO_P)GetWindowLong (hwnd,

                                                       offRestrictData);

       if (pInfo)

       {

         if (pInfo->pszChars)        // release all allocated data

           free (pInfo->pszChars);

         free (pInfo);

       }

     }

     break;

     case WM_CHAR:

     {

       BOOL        matched = FALSE;

       WORD        c1, c2;

       LPSTR       psz;

       RSTRCINFO_P pInfo = (RSTRCINFO_P)GetWindowLong (hwnd,

                                                       offRestrictData);

       // if this is not a control key, check to see if the it is valid

       if (pInfo && isprint (wp) && (psz = pInfo->pszChars))

       {

         if (pInfo->noIgnoreCase)    // Is case significant?

           c1 = wp;                  // Yes

         else

           c1 = toupper (wp);        // No

         for (; *psz && !matched; ++psz)   //Search for the char in the list

         {

           if (pInfo->noIgnoreCase)

             c2 = *psz;

           else

             c2 = toupper (*psz);

           if (c1 == c2)                 //Did we find a match?

             matched = TRUE;

         }

         if (matched ^ pInfo->excludeChars)  //Is the char valid?

           mresult = CallWindowProc (lfpnRestrictPassMsg, hwnd, msg, wp, lp);

         else

           MessageBeep (0);            //No - reject the char

       }

       else    // Let the super class process control keys

           mresult = CallWindowProc (lfpnRestrictPassMsg, hwnd, msg, wp, lp);

     }

     break;

     default:  // pass all unprocessed messages to our super class

       mresult = CallWindowProc (lfpnRestrictPassMsg, hwnd, msg, wp, lp);

   }

   return mresult;

}

/*-------------------------------------------------------------------------

 *  The 'NumericEdit' window class's message processing procedure

 *

 *  Messages Processed:

 *   All messages, other than those specified below, are passed to the

 *   super class's window procedure for processing.

 *

 *   WM_CREATE - Re-set the special 'RestrictEntry' window style,

 *               RSTRCS_EXCLUDECHARS in the create data and set the

 *               window text to a list of digits so that the user will

 *               only be allowed to type a number

 *             - Pass the modified message to the 'RestrictEntry' class

 *               for processing.

 *             - Set the window's text to the text originally specified

 *               in the create data.

 *

 */

long FAR PASCAL NumericWndProc(HWND hwnd, unsigned msg, WORD wp, LONG lp)

{

   long mresult = 0L;                              // default return value

   switch (msg)

   {

     case WM_CREATE:

     {

       LPCREATESTRUCT  pCreate = (LPCREATESTRUCT)lp;

       LPSTR           pSav = (LPSTR)NULL;

       if (pCreate)

       {

         pCreate->style &= ~RSTRCS_EXCLUDECHARS;  //this flag must not be set

         pSav            = pCreate->lpszName;     //save default text

         pCreate->lpszName = "1234567890";        //allowed chars are digits

       }

       mresult = CallWindowProc (lpfnNumericPassMsg, hwnd, msg, wp, lp);

       if (pSav)

       {

         pCreate->lpszName = pSav;           //restore create data

         SetWindowText (hwnd, pSav);         //set initial window text

       }

     }

     break;

     default:  // pass all unprocessed messages to our super class

       mresult = CallWindowProc (lpfnNumericPassMsg, hwnd, msg, wp, lp);

   }

   return mresult;

}

/*=========================================================================

 * Listing 2 : Class Inheritance for MS-Windows and Presentation Manager

 *-------------------------------------------------------------------------

 * FILE      : Example.c -- MS-Windows class inheritance example program

 * AUTHOR    : David Van Camp

 * COPYRIGHT : (c)1991, David Van Camp

 * COMPILER  : Microsoft 'C', version 6.0

 * SYSTEM    : Microsoft Windows, version 3.0

 *-------------------------------------------------------------------------

 * DESCRIPTION

 *   Demonstration of class inheritance for MS-WINDOWS.  This application

 *   creates a pop-up dialog containing:

 *   - A standard edit field,

 *   - A restricted edit field (inherited from a standard edit field),

 *   - A numeric edit field (inherited from the restricted edit field),

 *   - An 'Ok' pushbutton.

 *   The user may enter any data in the normal maner in the edit field.

 *   The restricted edit field works like the edit field except

 *   that a string of valid (or invalid) characters is specified when the

 *   control is created.  In this example, the user is restricted from

 *   entering any digits or uppercase letters.

 *   The numeric entry field works like the restricted entry field

 *   except that the user may only enter digits.

 *   If the user attemps to type any invalid character into a

 *   restricted or numeric edit field, a beep will sound and the field

 *   will not be changed.

 *   Pressing enter or selecting the 'Ok' pushbutton ends the program.

 */

#include <string.h>

#include <stdio.h>

#include <stdlib.h>

#include <ctype.h>

#include <windows.h>

#include "example.h"

//define a type named 'PFNWP' for pointers to window procedures

typedef LONG(FAR PASCAL *PFNWP)(HWND, unsigned, WORD, LONG);

/*-------------------------------------------------------------------------

 *                 Register an Inherited Window Class

 *-------------------------------------------------------------------------

 * This procedure will register a new window class which inherits

 * some of its class data from another class (called the 'SuperClass').

 *

 * Input:

 *   hInstSuperClass   - Handle to the instance of the application or

 *                       DLL which registered the super class, or NULL if

 *                       if the super class is a standard window class.

 *   pszSuperClass     - NULL-terminated string containing the name of

 *                       super class.

 *   hInstApplication  - Handle to the instance of the application or

 *                       DLL which is registering the new window class.

 *   pszRegisterClass  - NULL-terminated string containing the name of

 *                       new class to register which will inherit the

 *                       super class.

 *   pfnwpRegister     - Pointer the window procedure of the new class.

 *   styleExclude      - Class style flags which may be set in the super

 *                       class but must not be set in the new window class.

 *   styleInclude      - Class style flags which must be set in the new

 *                       window class regardless of whether or not they

 *                       are set in the super class.

 *   cbWinExtra        - Extra bytes of window storage data required by

 *                       the new window class.  This is added to the

 *                       window data required for the super class.

 *   pcbQwOffset       - Pointer to a two-byte storage area which will be

 *                       modified to contain the offset in the window's

 *                       storage data to the specified extra data.  This

 *                       pointer may be NULL if the new class does not

 *                       require any extra window data.

 * Output:

 *   *pcbQwOffset      - The offset to the new window class's window data

 *                       is placed in the buffer, if one is provided.

 *                       This offset is used in calls to GetWindowLong,

 *                       GetWindowWord, SetWindowLong or SetWindowWord.

 * Return

 *   FARPROC           - A pointer to the super class's window procedure

 *                       is returned if the new class was successfully

 *                       registered, or NULL if the class could not be

 *                       registered for any reason.

 *                       The new window class must pass any unprocessed or

 *                       partially processed messages to this procedure

 *                       by calling CallWindowProc with this address.

 */

FARPROC InheritClass (HANDLE  hInstSuperClass,   //Superclass's instance

                      LPSTR   pszSuperClass,     //Name of Superclass

                      HANDLE  hInstApplication,  //Application's instance

                      LPSTR   pszRegisterClass,  //Name of class to register

                      PFNWP   pfnwpRegister,     //Register class window proc

                      int     styleExclude,      //Disallowed class styles

                      int     styleInclude,      //Additional class styles

                      int     cbWinExtra,        //Additional window data

                      int *   pcbQwOffset)       //return offset to win data

{

   FARPROC  lpfnSuperClass = (FARPROC) NULL; //Return superclass window proc

   WNDCLASS wc;

   memset (&wc, 0, sizeof (wc));

   if (GetClassInfo (hInstSuperClass, pszSuperClass, &wc))

   {

     lpfnSuperClass  = (FARPROC) wc.lpfnWndProc;

     if (pcbQwOffset)

       *pcbQwOffset    = wc.cbWndExtra;

     wc.lpfnWndProc  = pfnwpRegister;

     wc.cbWndExtra  += cbWinExtra;

     wc.hInstance    = hInstApplication;

     wc.lpszClassName= pszRegisterClass;

     wc.style       &= ~styleExclude;

     wc.style       |=  styleInclude;

     if (!RegisterClass (&wc))

       lpfnSuperClass = (FARPROC) NULL;    //ERROR - class not registered!

   }

   return lpfnSuperClass;

}

BOOL FAR PASCAL InheritDlgProc(HWND hDlg, unsigned msg, WORD wp, LONG lp);

int RegisterInheritedClasses (HANDLE hInst);

/*-------------------------------------------------------------------------

 *                   Main Application Procedure

 *-------------------------------------------------------------------------

 *   Register the inherited classes if we are the first instance of this

 *   applications, and Pop up the example dialog.

 */

int PASCAL WinMain (HANDLE hInst,  HANDLE hPrevInst,

                    LPSTR lpszCmd, int    nCmdShow)

{

   FARPROC     lpProcInherit;

   if (hPrevInst

   ||  RegisterInheritedClasses (hInst))

   {

     lpProcInherit = MakeProcInstance(InheritDlgProc, hInst);

     DialogBox (hInst,               /* application's current instance     */

                "InheritExample",    /* resource to use                    */

                NULL,                /* parent handle                      */

                lpProcInherit);      /* InheritWinProc instance address    */

   }

   return FALSE;

}

/*-------------------------------------------------------------------------

 *                 Application Pop-Up Dialog Procedure

 */

BOOL FAR PASCAL InheritDlgProc(HWND hDlg, unsigned msg, WORD wp, LONG lp)

{

   BOOL rtn = FALSE;                     // default return value

   switch (msg)

   {

     case WM_INITDIALOG:                 // Initialize dialog box

       rtn = TRUE;                       // don't need to do anything!

       break;

     case WM_COMMAND:                    // Received a command

       if (wp == IDOK)                   // "OK" button selected?

       {

         EndDialog (hDlg, TRUE);         // Exit the dialog box

         rtn = TRUE;                     // message was processed

       }

       break;

   }

   return rtn;

}

/*========================================================================*/

/*                 INHERITED WINDOW CLASS PROCEDURES                      */

/*========================================================================*/

long FAR PASCAL RestrictWndProc(HWND hwnd, unsigned msg, WORD wp, LONG lp);

long FAR PASCAL NumericWndProc(HWND hwnd, unsigned msg, WORD wp, LONG lp);

/*-------------------------------------------------------------------------

 *   Global 'class' data for the RestrictEntry class:

 *   - Need to save the window data offset to our private instance data

 *   - And the address of the window procedure to pass all unprocessed

 *     or partially processed window messages:

 */

int      offRestrictData     = 0;              // offset to window data

FARPROC  lfpnRestrictPassMsg = (FARPROC) NULL; // address of window proc

/*-------------------------------------------------------------------------

 *   Global 'class' data for the RestrictEntry class:

 *   - We only need the address of the window procedure to pass all

 *     unprocessed or partially processed window messages:

 */

FARPROC  lpfnNumericPassMsg = (FARPROC) NULL;

/*-------------------------------------------------------------------------

 *   Register the inherited window classes using InheritClass ()

 *   Return TRUE if successful, FALSE otherwise.

 */

int RegisterInheritedClasses (HANDLE hInst)

{

   //Inherit the 'RestrictEdit' class from the 'edit' class

   if ((lfpnRestrictPassMsg = InheritClass (

                 (HANDLE) NULL,          //The super class is a system class

                 "edit",                 //  and it's name is 'edit'

                 hInst,                  //Our application's instance handle

                 "RestrictEdit",         //Name of the new class to register

                 RestrictWndProc,        //The message processing procedure

                 CS_GLOBALCLASS,         //Do NOT make it a global class!

                 0,                      //No extra class styles needed

                 sizeof (RSTRCINFO_P),   //Reserve enough room for a pointer

                 &offRestrictData))      //Place the window data offset here

   // Inherit the NumericEdit' class from the 'RestrictEdit' class

   &&  (lpfnNumericPassMsg = InheritClass (

                 hInst,                  //RestrictEdit is in our instance

                 "RestrictEdit",         //inherit the 'RestrictEdit' class

                 hInst,                  //Our application's instance handle

                 "NumericEdit",          //Name of new class to register

                 NumericWndProc,         //Use this window procedure

                 0,                      //Exclude no class styles

                 0,                      //Include no extra class styles

                 0,                      //We need no extra window data -

                 (int *) NULL)))         //  so, no need for a return buffer

     return TRUE;                  //Both classes are successfully registered

   else

     return FALSE;                 //An error occurred!

}

/*-------------------------------------------------------------------------

 *  The 'RestrictEdit' window class's message processing procedure

 *

 *  Messages Processed:

 *   All messages, other than those specified below, are passed to the

 *   super class's window procedure for processing.

 *

 *   WM_CREATE - Allocate and initialize a memory buffer containing

 *               window instance data.

 *             - Store a pointer to this buffer in our window data at

 *               the offset (offRestrictData) specified when the class

 *               was registered.

 *             - Store a copy of the window text in our instance data.

 *             - Check the window style flags for our special flags and

 *               reset those bits so the super class will not be confused

 *               by them (the special styles are saved in our instance data)

 *             - Pass the message to the super class, without allowing it

 *               to know about our special styles or the window text.

 *             - Restore the create information structure window text

 *               pointer so that the program does not crash.

 *

 *   WM_DESTROY- Delete all allocated instance data and reset our window data

 *             - Pass the message to the super class's window procedure.

 *

 *   WM_CHAR   - Check the input char to see if it is one of the chars in

 *               the saved window text or if it is a special control char,

 *               such as up arrow, home, etc.

 *             - If the char is a control char, pass it to the super class's

 *               window procedure for processing, else,

 *             - If the char is in the window text string and the special

 *               style RSTRCS_EXCLUDECHARS was specified, beep and ignore

 *               the char, else,

 *             - If the char is not in the window text and the exclude

 *               style was not specified, beep and ignore the char.

 *             - Note: if the special style RSTRCS_NOIGNORECASE was not

 *               specified we do not distinguish between upper and lower

 *               case letters.

 *             - If the char is not ignored, pass the message to the

 *               super class's window procedure for processing.

 */

long FAR PASCAL RestrictWndProc(HWND hwnd, unsigned msg, WORD wp, LONG lp)

{

   long mresult = 0L;                        //default return value

   switch (msg)

   {

     case WM_CREATE:

     {

       RSTRCINFO_P     pInfo;

       LPCREATESTRUCT  pCreate = (LPCREATESTRUCT)lp;

       LPSTR           pSav = (LPSTR)NULL;

       if (pInfo = malloc (sizeof (RSTRCINFO_P)))

       {

         memset (pInfo, 0, sizeof (RSTRCINFO_P));

         SetWindowLong (hwnd, offRestrictData, (LONG)pInfo);

         if (pCreate)

         {

           // The window text contains the list of (in)valid characters

           if (pSav = pCreate->lpszName)

           {

             pInfo->pszChars = strdup (pSav);  //save a copy in our data

             pCreate->lpszName = "";           //do not pass to super class

           }

           // If the no ignore case style flag was specified,

           // we must distinguish between upper and lower-case letters

           // typed by the user when checking the (in)valid character list.

           if (pCreate->style & RSTRCS_NOIGNORECASE)

           {

             pInfo->noIgnoreCase = TRUE;

             pCreate->style &= ~RSTRCS_NOIGNORECASE;

           }

           // If the exclude class style was specified, the list of

           // characters in the window text is a list of invalid characters

           // which the user may not enter.  Otherwise it is a list of

           // the legal characters to enter.

           if (pCreate->style & RSTRCS_EXCLUDECHARS)

           {

             pInfo->excludeChars = TRUE;

             pCreate->style &= ~RSTRCS_EXCLUDECHARS;

           }

         }

       }

       // Pass the (modified) message on to our super class's window proc

       mresult = CallWindowProc (lfpnRestrictPassMsg, hwnd, msg, wp, lp);

       if (pSav)   //Restore the create text pointer or we will crash!

         pCreate->lpszName = pSav;

     }

     break;

     case WM_DESTROY:

     {

       RSTRCINFO_P pInfo = (RSTRCINFO_P)GetWindowLong (hwnd,

                                                       offRestrictData);

       if (pInfo)

       {

         if (pInfo->pszChars)        // release all allocated data

           free (pInfo->pszChars);

         free (pInfo);

       }

     }

     break;

     case WM_CHAR:

     {

       BOOL        matched = FALSE;

       WORD        c1, c2;

       LPSTR       psz;

       RSTRCINFO_P pInfo = (RSTRCINFO_P)GetWindowLong (hwnd,

                                                       offRestrictData);

       // if this is not a control key, check to see if the it is valid

       if (pInfo && isprint (wp) && (psz = pInfo->pszChars))

       {

         if (pInfo->noIgnoreCase)    // Is case significant?

           c1 = wp;                  // Yes

         else

           c1 = toupper (wp);        // No

         for (; *psz && !matched; ++psz)   //Search for the char in the list

         {

           if (pInfo->noIgnoreCase)

             c2 = *psz;

           else

             c2 = toupper (*psz);

           if (c1 == c2)                 //Did we find a match?

             matched = TRUE;

         }

         if (matched ^ pInfo->excludeChars)  //Is the char valid?

           mresult = CallWindowProc (lfpnRestrictPassMsg, hwnd, msg, wp, lp);

         else

           MessageBeep (0);            //No - reject the char

       }

       else    // Let the super class process control keys

           mresult = CallWindowProc (lfpnRestrictPassMsg, hwnd, msg, wp, lp);

     }

     break;

     default:  // pass all unprocessed messages to our super class

       mresult = CallWindowProc (lfpnRestrictPassMsg, hwnd, msg, wp, lp);

   }

   return mresult;

}

/*-------------------------------------------------------------------------

 *  The 'NumericEdit' window class's message processing procedure

 *

 *  Messages Processed:

 *   All messages, other than those specified below, are passed to the

 *   super class's window procedure for processing.

 *

 *   WM_CREATE - Re-set the special 'RestrictEntry' window style,

 *               RSTRCS_EXCLUDECHARS in the create data and set the

 *               window text to a list of digits so that the user will

 *               only be allowed to type a number

 *             - Pass the modified message to the 'RestrictEntry' class

 *               for processing.

 *             - Set the window's text to the text originally specified

 *               in the create data.

 *

 */

long FAR PASCAL NumericWndProc(HWND hwnd, unsigned msg, WORD wp, LONG lp)

{

   long mresult = 0L;                              // default return value

   switch (msg)

   {

     case WM_CREATE:

     {

       LPCREATESTRUCT  pCreate = (LPCREATESTRUCT)lp;

       LPSTR           pSav = (LPSTR)NULL;

       if (pCreate)

       {

         pCreate->style &= ~RSTRCS_EXCLUDECHARS;  //this flag must not be set

         pSav            = pCreate->lpszName;     //save default text

         pCreate->lpszName = "1234567890";        //allowed chars are digits

       }

       mresult = CallWindowProc (lpfnNumericPassMsg, hwnd, msg, wp, lp);

       if (pSav)

       {

         pCreate->lpszName = pSav;           //restore create data

         SetWindowText (hwnd, pSav);         //set initial window text

       }

     }

     break;

     default:  // pass all unprocessed messages to our super class

       mresult = CallWindowProc (lpfnNumericPassMsg, hwnd, msg, wp, lp);

   }

   return mresult;

}

/*=========================================================================

 * Listing 2 : Class Inheritance for MS-Windows and Presentation Manager

 *-------------------------------------------------------------------------

 * FILE      : Example.c -- MS-Windows class inheritance example program

 * AUTHOR    : David Van Camp

 * COPYRIGHT : (c)1991, David Van Camp

 * COMPILER  : Microsoft 'C', version 6.0

 * SYSTEM    : Microsoft Windows, version 3.0

 *-------------------------------------------------------------------------

 * DESCRIPTION

 *   Demonstration of class inheritance for MS-WINDOWS.  This application

 *   creates a pop-up dialog containing:

 *   - A standard edit field,

 *   - A restricted edit field (inherited from a standard edit field),

 *   - A numeric edit field (inherited from the restricted edit field),

 *   - An 'Ok' pushbutton.

 *   The user may enter any data in the normal maner in the edit field.

 *   The restricted edit field works like the edit field except

 *   that a string of valid (or invalid) characters is specified when the

 *   control is created.  In this example, the user is restricted from

 *   entering any digits or uppercase letters.

 *   The numeric entry field works like the restricted entry field

 *   except that the user may only enter digits.

 *   If the user attemps to type any invalid character into a

 *   restricted or numeric edit field, a beep will sound and the field

 *   will not be changed.

 *   Pressing enter or selecting the 'Ok' pushbutton ends the program.

 */

#include <string.h>

#include <stdio.h>

#include <stdlib.h>

#include <ctype.h>

#include <windows.h>

#include "example.h"

//define a type named 'PFNWP' for pointers to window procedures

typedef LONG(FAR PASCAL *PFNWP)(HWND, unsigned, WORD, LONG);

/*-------------------------------------------------------------------------

 *                 Register an Inherited Window Class

 *-------------------------------------------------------------------------

 * This procedure will register a new window class which inherits

 * some of its class data from another class (called the 'SuperClass').

 *

 * Input:

 *   hInstSuperClass   - Handle to the instance of the application or

 *                       DLL which registered the super class, or NULL if

 *                       if the super class is a standard window class.

 *   pszSuperClass     - NULL-terminated string containing the name of

 *                       super class.

 *   hInstApplication  - Handle to the instance of the application or

 *                       DLL which is registering the new window class.

 *   pszRegisterClass  - NULL-terminated string containing the name of

 *                       new class to register which will inherit the

 *                       super class.

 *   pfnwpRegister     - Pointer the window procedure of the new class.

 *   styleExclude      - Class style flags which may be set in the super

 *                       class but must not be set in the new window class.

 *   styleInclude      - Class style flags which must be set in the new

 *                       window class regardless of whether or not they

 *                       are set in the super class.

 *   cbWinExtra        - Extra bytes of window storage data required by

 *                       the new window class.  This is added to the

 *                       window data required for the super class.

 *   pcbQwOffset       - Pointer to a two-byte storage area which will be

 *                       modified to contain the offset in the window's

 *                       storage data to the specified extra data.  This

 *                       pointer may be NULL if the new class does not

 *                       require any extra window data.

 * Output:

 *   *pcbQwOffset      - The offset to the new window class's window data

 *                       is placed in the buffer, if one is provided.

 *                       This offset is used in calls to GetWindowLong,

 *                       GetWindowWord, SetWindowLong or SetWindowWord.

 * Return

 *   FARPROC           - A pointer to the super class's window procedure

 *                       is returned if the new class was successfully

 *                       registered, or NULL if the class could not be

 *                       registered for any reason.

 *                       The new window class must pass any unprocessed or

 *                       partially processed messages to this procedure

 *                       by calling CallWindowProc with this address.

 */

FARPROC InheritClass (HANDLE  hInstSuperClass,   //Superclass's instance

                      LPSTR   pszSuperClass,     //Name of Superclass

                      HANDLE  hInstApplication,  //Application's instance

                      LPSTR   pszRegisterClass,  //Name of class to register

                      PFNWP   pfnwpRegister,     //Register class window proc

                      int     styleExclude,      //Disallowed class styles

                      int     styleInclude,      //Additional class styles

                      int     cbWinExtra,        //Additional window data

                      int *   pcbQwOffset)       //return offset to win data

{

   FARPROC  lpfnSuperClass = (FARPROC) NULL; //Return superclass window proc

   WNDCLASS wc;

   memset (&wc, 0, sizeof (wc));

   if (GetClassInfo (hInstSuperClass, pszSuperClass, &wc))

   {

     lpfnSuperClass  = (FARPROC) wc.lpfnWndProc;

     if (pcbQwOffset)

       *pcbQwOffset    = wc.cbWndExtra;

     wc.lpfnWndProc  = pfnwpRegister;

     wc.cbWndExtra  += cbWinExtra;

     wc.hInstance    = hInstApplication;

     wc.lpszClassName= pszRegisterClass;

     wc.style       &= ~styleExclude;

     wc.style       |=  styleInclude;

     if (!RegisterClass (&wc))

       lpfnSuperClass = (FARPROC) NULL;    //ERROR - class not registered!

   }

   return lpfnSuperClass;

}

BOOL FAR PASCAL InheritDlgProc(HWND hDlg, unsigned msg, WORD wp, LONG lp);

int RegisterInheritedClasses (HANDLE hInst);

/*-------------------------------------------------------------------------

 *                   Main Application Procedure

 *-------------------------------------------------------------------------

 *   Register the inherited classes if we are the first instance of this

 *   applications, and Pop up the example dialog.

 */

int PASCAL WinMain (HANDLE hInst,  HANDLE hPrevInst,

                    LPSTR lpszCmd, int    nCmdShow)

{

   FARPROC     lpProcInherit;

   if (hPrevInst

   ||  RegisterInheritedClasses (hInst))

   {

     lpProcInherit = MakeProcInstance(InheritDlgProc, hInst);

     DialogBox (hInst,               /* application's current instance     */

                "InheritExample",    /* resource to use                    */

                NULL,                /* parent handle                      */

                lpProcInherit);      /* InheritWinProc instance address    */

   }

   return FALSE;

}

/*-------------------------------------------------------------------------

 *                 Application Pop-Up Dialog Procedure

 */

BOOL FAR PASCAL InheritDlgProc(HWND hDlg, unsigned msg, WORD wp, LONG lp)

{

   BOOL rtn = FALSE;                     // default return value

   switch (msg)

   {

     case WM_INITDIALOG:                 // Initialize dialog box

       rtn = TRUE;                       // don't need to do anything!

       break;

     case WM_COMMAND:                    // Received a command

       if (wp == IDOK)                   // "OK" button selected?

       {

         EndDialog (hDlg, TRUE);         // Exit the dialog box

         rtn = TRUE;                     // message was processed

       }

       break;

   }

   return rtn;

}

/*========================================================================*/

/*                 INHERITED WINDOW CLASS PROCEDURES                      */

/*========================================================================*/

long FAR PASCAL RestrictWndProc(HWND hwnd, unsigned msg, WORD wp, LONG lp);

long FAR PASCAL NumericWndProc(HWND hwnd, unsigned msg, WORD wp, LONG lp);

/*-------------------------------------------------------------------------

 *   Global 'class' data for the RestrictEntry class:

 *   - Need to save the window data offset to our private instance data

 *   - And the address of the window procedure to pass all unprocessed

 *     or partially processed window messages:

 */

int      offRestrictData     = 0;              // offset to window data

FARPROC  lfpnRestrictPassMsg = (FARPROC) NULL; // address of window proc

/*-------------------------------------------------------------------------

 *   Global 'class' data for the RestrictEntry class:

 *   - We only need the address of the window procedure to pass all

 *     unprocessed or partially processed window messages:

 */

FARPROC  lpfnNumericPassMsg = (FARPROC) NULL;

/*-------------------------------------------------------------------------

 *   Register the inherited window classes using InheritClass ()

 *   Return TRUE if successful, FALSE otherwise.

 */

int RegisterInheritedClasses (HANDLE hInst)

{

   //Inherit the 'RestrictEdit' class from the 'edit' class

   if ((lfpnRestrictPassMsg = InheritClass (

                 (HANDLE) NULL,          //The super class is a system class

                 "edit",                 //  and it's name is 'edit'

                 hInst,                  //Our application's instance handle

                 "RestrictEdit",         //Name of the new class to register

                 RestrictWndProc,        //The message processing procedure

                 CS_GLOBALCLASS,         //Do NOT make it a global class!

                 0,                      //No extra class styles needed

                 sizeof (RSTRCINFO_P),   //Reserve enough room for a pointer

                 &offRestrictData))      //Place the window data offset here

   // Inherit the NumericEdit' class from the 'RestrictEdit' class

   &&  (lpfnNumericPassMsg = InheritClass (

                 hInst,                  //RestrictEdit is in our instance

                 "RestrictEdit",         //inherit the 'RestrictEdit' class

                 hInst,                  //Our application's instance handle

                 "NumericEdit",          //Name of new class to register

                 NumericWndProc,         //Use this window procedure

                 0,                      //Exclude no class styles

                 0,                      //Include no extra class styles

                 0,                      //We need no extra window data -

                 (int *) NULL)))         //  so, no need for a return buffer

     return TRUE;                  //Both classes are successfully registered

   else

     return FALSE;                 //An error occurred!

}

/*-------------------------------------------------------------------------

 *  The 'RestrictEdit' window class's message processing procedure

 *

 *  Messages Processed:

 *   All messages, other than those specified below, are passed to the

 *   super class's window procedure for processing.

 *

 *   WM_CREATE - Allocate and initialize a memory buffer containing

 *               window instance data.

 *             - Store a pointer to this buffer in our window data at

 *               the offset (offRestrictData) specified when the class

 *               was registered.

 *             - Store a copy of the window text in our instance data.

 *             - Check the window style flags for our special flags and

 *               reset those bits so the super class will not be confused

 *               by them (the special styles are saved in our instance data)

 *             - Pass the message to the super class, without allowing it

 *               to know about our special styles or the window text.

 *             - Restore the create information structure window text

 *               pointer so that the program does not crash.

 *

 *   WM_DESTROY- Delete all allocated instance data and reset our window data

 *             - Pass the message to the super class's window procedure.

 *

 *   WM_CHAR   - Check the input char to see if it is one of the chars in

 *               the saved window text or if it is a special control char,

 *               such as up arrow, home, etc.

 *             - If the char is a control char, pass it to the super class's

 *               window procedure for processing, else,

 *             - If the char is in the window text string and the special

 *               style RSTRCS_EXCLUDECHARS was specified, beep and ignore

 *               the char, else,

 *             - If the char is not in the window text and the exclude

 *               style was not specified, beep and ignore the char.

 *             - Note: if the special style RSTRCS_NOIGNORECASE was not

 *               specified we do not distinguish between upper and lower

 *               case letters.

 *             - If the char is not ignored, pass the message to the

 *               super class's window procedure for processing.

 */

long FAR PASCAL RestrictWndProc(HWND hwnd, unsigned msg, WORD wp, LONG lp)

{

   long mresult = 0L;                        //default return value

   switch (msg)

   {

     case WM_CREATE:

     {

       RSTRCINFO_P     pInfo;

       LPCREATESTRUCT  pCreate = (LPCREATESTRUCT)lp;

       LPSTR           pSav = (LPSTR)NULL;

       if (pInfo = malloc (sizeof (RSTRCINFO_P)))

       {

         memset (pInfo, 0, sizeof (RSTRCINFO_P));

         SetWindowLong (hwnd, offRestrictData, (LONG)pInfo);

         if (pCreate)

         {

           // The window text contains the list of (in)valid characters

           if (pSav = pCreate->lpszName)

           {

             pInfo->pszChars = strdup (pSav);  //save a copy in our data

             pCreate->lpszName = "";           //do not pass to super class

           }

           // If the no ignore case style flag was specified,

           // we must distinguish between upper and lower-case letters

           // typed by the user when checking the (in)valid character list.

           if (pCreate->style & RSTRCS_NOIGNORECASE)

           {

             pInfo->noIgnoreCase = TRUE;

             pCreate->style &= ~RSTRCS_NOIGNORECASE;

           }

           // If the exclude class style was specified, the list of

           // characters in the window text is a list of invalid characters

           // which the user may not enter.  Otherwise it is a list of

           // the legal characters to enter.

           if (pCreate->style & RSTRCS_EXCLUDECHARS)

           {

             pInfo->excludeChars = TRUE;

             pCreate->style &= ~RSTRCS_EXCLUDECHARS;

           }

         }

       }

       // Pass the (modified) message on to our super class's window proc

       mresult = CallWindowProc (lfpnRestrictPassMsg, hwnd, msg, wp, lp);

       if (pSav)   //Restore the create text pointer or we will crash!

         pCreate->lpszName = pSav;

     }

     break;

     case WM_DESTROY:

     {

       RSTRCINFO_P pInfo = (RSTRCINFO_P)GetWindowLong (hwnd,

                                                       offRestrictData);

       if (pInfo)

       {

         if (pInfo->pszChars)        // release all allocated data

           free (pInfo->pszChars);

         free (pInfo);

       }

     }

     break;

     case WM_CHAR:

     {

       BOOL        matched = FALSE;

       WORD        c1, c2;

       LPSTR       psz;

       RSTRCINFO_P pInfo = (RSTRCINFO_P)GetWindowLong (hwnd,

                                                       offRestrictData);

       // if this is not a control key, check to see if the it is valid

       if (pInfo && isprint (wp) && (psz = pInfo->pszChars))

       {

         if (pInfo->noIgnoreCase)    // Is case significant?

           c1 = wp;                  // Yes

         else

           c1 = toupper (wp);        // No

         for (; *psz && !matched; ++psz)   //Search for the char in the list

         {

           if (pInfo->noIgnoreCase)

             c2 = *psz;

           else

             c2 = toupper (*psz);

           if (c1 == c2)                 //Did we find a match?

             matched = TRUE;

         }

         if (matched ^ pInfo->excludeChars)  //Is the char valid?

           mresult = CallWindowProc (lfpnRestrictPassMsg, hwnd, msg, wp, lp);

         else

           MessageBeep (0);            //No - reject the char

       }

       else    // Let the super class process control keys

           mresult = CallWindowProc (lfpnRestrictPassMsg, hwnd, msg, wp, lp);

     }

     break;

     default:  // pass all unprocessed messages to our super class

       mresult = CallWindowProc (lfpnRestrictPassMsg, hwnd, msg, wp, lp);

   }

   return mresult;

}

/*-------------------------------------------------------------------------

 *  The 'NumericEdit' window class's message processing procedure

 *

 *  Messages Processed:

 *   All messages, other than those specified below, are passed to the

 *   super class's window procedure for processing.

 *

 *   WM_CREATE - Re-set the special 'RestrictEntry' window style,

 *               RSTRCS_EXCLUDECHARS in the create data and set the

 *               window text to a list of digits so that the user will

 *               only be allowed to type a number

 *             - Pass the modified message to the 'RestrictEntry' class

 *               for processing.

 *             - Set the window's text to the text originally specified

 *               in the create data.

 *

 */

long FAR PASCAL NumericWndProc(HWND hwnd, unsigned msg, WORD wp, LONG lp)

{

   long mresult = 0L;                              // default return value

   switch (msg)

   {

     case WM_CREATE:

     {

       LPCREATESTRUCT  pCreate = (LPCREATESTRUCT)lp;

       LPSTR           pSav = (LPSTR)NULL;

       if (pCreate)

       {

         pCreate->style &= ~RSTRCS_EXCLUDECHARS;  //this flag must not be set

         pSav            = pCreate->lpszName;     //save default text

         pCreate->lpszName = "1234567890";        //allowed chars are digits

       }

       mresult = CallWindowProc (lpfnNumericPassMsg, hwnd, msg, wp, lp);

       if (pSav)

       {

         pCreate->lpszName = pSav;           //restore create data

         SetWindowText (hwnd, pSav);         //set initial window text

       }

     }

     break;

     default:  // pass all unprocessed messages to our super class

       mresult = CallWindowProc (lpfnNumericPassMsg, hwnd, msg, wp, lp);

   }

   return mresult;

}

;=========================================================================

; Listing 5 : Class Inheritance for MS-Windows and Presentation Manager

;-------------------------------------------------------------------------

; FILE      : Example.def -- MS-Windows class inheritance example program

; AUTHOR    : David Van Camp

; COPYRIGHT : (c)1991, David Van Camp

; COMPILER  : Microsoft 'C', version 6.0

; SYSTEM    : Microsoft Windows, version 3.0

NAME        EXAMPLE

DESCRIPTION 'Class Inheritance Example Program (C) David Van Camp, 1991'

EXETYPE     WINDOWS

STUB        'WINSTUB.EXE'

CODE        PRELOAD MOVEABLE DISCARDABLE

DATA        PRELOAD MOVEABLE MULTIPLE

HEAPSIZE    1024

STACKSIZE   5120

EXPORTS

  InheritDlgProc

  RestrictWndProc

  NumericWndProc

#=========================================================================

# Listing 6 : Class Inheritance for MS-Windows and Presentation Manager

#-------------------------------------------------------------------------

# FILE      : Example.mak -- MS-Windows class inheritance example program

# AUTHOR    : David Van Camp

# COPYRIGHT : (c)1991, David Van Camp

# COMPILER  : Microsoft 'C', version 6.0

# SYSTEM    : Microsoft Windows, version 3.0

all: example.exe

example.res: example.rc example.h

    rc -r example.rc

example.obj: example.c classes.h

     cl -c -D_WINDOWS -Gcsw2 -Od -W3 -Zlepid -AL example.c

example.lnk: example.obj example.def

    link /NOD example,example.lnk,,libw llibcew,example.def

example.exe: example.lnk example.res

    copy example.lnk example.exe

    rc example.res

