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Introduction

In old days, the operating system program executes the program'’s
Instructions in sequence one instruction after another as they arranged by the
programmer. When the program calls a function or interacts with the
Operating System (OS) by calling one of the OS’s service functions, the
function’s instructions executed in similar way and the execution continue
sequentially until the end of the last instruction of the main program. In this
traditional way of programming the program only need one main function to
start the execution. Nowadays, in event driven programming environment
such as Windows, the interaction between the program and the OS is a
message-based interaction. In this interaction the program start in a wait
mode until the user create an event like for example, press a key or click a
mouse button. The OS generates appropriate message and inserts it in
application's message queue. The program, when it ready, should dispatch
the messages (read a message from the queue and send it back to the OS)
one message after another for time scheduling purpose. After that, the OS
then send the message again to the program and the program respond by
taking appropriate actions. In this kind of interaction, a simple program need
at least two functions, the main function that start the message loop
(WinMain()) and the other called by the OS (Windows Function( ))and
respond to the passed message. The following is a skeleton program for
Windows operating system that can be used as a starter for studying and

testing windows applications.



Windows Skeleton Program

WinMain ()

{
Define a window structure
Register the windowstructure
Create the window
Display the window
Run the message loop

}
WindowFunc ()
{
Switch ( message )
{
case message 1 :
case rﬁe_ssage 2
default :
y —



/* A mninml w ndows skel eton program */

#i ncl ude <wi ndows. h>

LRESULT CALLBACK W ndowFunc(HWAD, Ul NT, WPARAM LPARAM ;
/* name of wi ndows class */

char szWnNanme[] = "M/Wn";

int WNAPI W nMai n(H NSTANCE hThi sl nst, H NSTANCE hPrevl nst, LPSTR
| pszArgs, int nW nMode)

{
HWKD hwnd;
MBG neg;
WNDCLASSEX wel ;

/* Define a wi ndow class. */
wel . cbSi ze = si zeof (WNDCLASSEX) ;

wel . hlnstance = hThislnst; /* handle to this instance */
wel . | pszCl assNane = szWnNane; /* w ndow class nane */

wel . | pf nWwhdProc = W ndowFunc; /* wi ndow function */

wel . style = 0; /* default style */

wel . hlcon = Loadl con(NULL, | DI _APPLI CATION);/*std icon */
wel . hl conSm= Loadl con(NULL, | DI _W NLOGO) ; / *smal | icon */
wel . hCursor= LoadCursor (NULL, | DC_ARROW ; / *cursor style */
wel . | pszMenuName = NULL; /* no nmenu */

wel . cbd sExtra

0; /* no extra */

wel . cbWhdExtr a

0; /* informati on needed */

/* Make the w ndow background white. */
wel . hbr Background = (HBRUSH) Get St ockObj ect (WHI TE_BRUSH) ;

/* Regi ster the wi ndow class */
i f(!RegisterC assEx(&cl)) return O;



/* Now that a w ndow cl ass has been registered,
** a wi ndow can be created. */
hwnd = Creat eW ndow(

szW nNane, /* nane of w ndow class */

"W ndows Skel eton Progrant, /* title */

W5_OVERLAPPEDW NDOW /* wi ndow style:normal */

CW USEDEFAULT, /* X coordinate - |et w ndows decide */
CW USEDEFAULT, /* Y coordinate - |let w ndows decide */
CW USEDEFAULT, /* width - let wi ndows decide */

CW USEDEFAULT, /* height- et wi ndows decide */
HWND_DESKTOP, /* no parent w ndow */

NULL,

hThi sl nst, /*handle of this instance of hte program */

NULL /* no additional argunents */

)

/* Display the wi ndow. */
ShowW ndow( hwnd, nW nhbde) ;
Updat eW ndow( hwnd) ;

/* Create the nmessage | oop. */
whi | e( Get Message(&rsg, NULL, 0, 0))

Transl at eMessage(&msg); /* allow use of keyboard */
Di spat chMessage(&nrsg); /*return control to w ndows */
}

return nsg. wPar am

}

/* This function is called by Wndows OS and
** |s passed nessage fromthe nessage queue.

*********************************************/

LRESULT CALLBACK W ndowFunc( HWND hwnd, Ul NT nessage, WPARAM wPar am
LPARAM | Par am
{

swi tch(nessage) {

case WM DESTROY: /* term nate the program */
Post Qui t Message(0) ;
br eak;

defaul t:
/* Let Wndows NT process any nessages
** not specified in the preceding switch
** statenment. */
return Def WndowProc(hwnd, nessage, wParam | Paramn;

}

return O;



The WinMain function starts by creating a window since we need one to
display the output. Unlike the old programming under DOS, there is no
standard output. After a window created the function start the message loop.
The second function usually called the Windows Function or Windows

Procedure has a switch statement to handle different messages.

WINDOWS.H header file

» must be included by all windows programs
#include <windows.h>

» Contains the API function prototypes and data type definitions.
» some windows data types
0 Handle data type
= HANDLE is a 32-bit integer identifies some resources.
= there are many handle types, but they are all same
* HWND is used as a window handle.
 HINSTANCE is used as a program handle.
= All handles begin with an H.
0 Basic data types
= BYTE is an 8-bit unsigned character
WORD is a 16-bit unsigned integer
DWORD is an unsigned long integer
LONG is another name for DWORD
UINT is an unsigned 32-bit integer (16-bit if compiled
under windows 3.1)
= BOOL is an integer to represent true or false
» |LPSTR is a pointer to a string
= |LPCSTR is a constant pointer to a string
0 Structured data type
= MSG holds a window message
= WNDCLASSEX is a structure that defines a window
style.



WinMain function

» Is where a windows program begin execution

» must be compiled using WINAPI or APIENTRY calling convention
(the default is C\C++ calling convention. another an old calling
convention that is used in Windows 3.1 is PASCAL)

» Return type should be int.

> Is passed four parameters

o0 hThislnst: refers to the current instance of the program. Since
windows operating system is a multitasking, it is possible that
more than one instance of your program may be running at
same time.

0 hPrevinst: NULL or zero if no instance of a program is
running.

0 IpszArgs: pointer to a string that holds any command line
arguments (include the program name)

0 nWinMode: contains an integer value define how the window
will be displayed when the program begins execution. four
possible values defined in windows.h header file:

= SW_HIDE: remove the window
= SW_MINIMIZE
= SW_MAXIMIZE

= SW_RESTORE: return a window to normal size.



Defining a window structure

» in order to create a window, a data structure of type WNDCLASSEX
must be created by the following statement:

WADCLASSEX  wcl ;

> Next, the fields of the defined window structure, wcl, must be filled.
» The field cbSize is assigned the size of WNDCLASSEX structure size
using the sizeof operator.

wel . cbSi ze = sizeof (WNDCLASSEX) ;

» The field hinstance is assigned the program instance handle that
passed as an argument to WinMain function.

wel . hl nstance = hThi sl nst;

» The field IpszClassName point to the name of window class structure
which are stored in szWinName variable.

wel . | pszd assNanme = szW nNane;

» The field IpfnWndProc point to the windows function.

wel . | pf nWwhdProc = W ndowFunc;

» The field style is assigned zero and that means: no style is specified.

wel .style = 0; /* default style */
» Defining resources

o All windows program use API to define resources such as
mouse, cursor, icons, and menu.

0 A program may define its own version of these resources or it
may use the built-in resources as the skeleton does.

0 handle to these resources must be assigned to appropriate fields
of WNDCLASSEX structure



o0 load the icon

= A windows application has two icons, standard icon and
small icon.

= Small icon (16x16 bitmap) is used when the application
IS minimized and as system menu.

» The standard icon (32x32) is used when you move the
application to desktop.

* You can load the icon in the WINDCLASSEX fields,
hlcon and hlconSm by calling the API function
Loadlcon.

wel . hl con = Loadl con(NULL, | DI _APPLI CATI ON) ;
wel . hl conSme Loadl con( NULL, | DI _W NLOGO) ;

= the prototype for Loadlcon () is

H CON Loadl con( HI NSTANCE hl nst, LPCSTR | pszNane);

= These function returns a handle to an icon, hinst specify
the handle of the module that contain the icon. IpszName
specifies the icon’s name.

= to use the built-in icons, use NULL for hinst and choose
one of the following macros for icon name

Icon Macro Shape
IDI_APPLICATION Default icon
IDI_ASTERISK Information icon

IDI EXCLAMATION Exclamation point icon
IDI HAND Stop sign

IDI QUESTION Question mark icon
IDI WINLOGO Windows Logo

o0 Load mouse cursor
= To load the mouse cursor use the API function
LoadCursor( ) which is similar to Loadlcon( ) idea.

wel . hCur sor= LoadCur sor ( NULL, | DC_ARROW ;



» to use the built-in cursor, use NULL for hinst and choose
one of the following macros for cursor name

Cursor Macro Shape

IDC_ ARROW Default arrow pointer
IDC_CROSS Cross hairs
IDC_IBEAM Vertical I-beam

IDC WAIT Hourglass

» The field IpszMenuName is assigned NULL which means no menu is
specified.

wel . | pszMenuNane = NULL; /* no nenu */

» No extra information is needed by assign zero to the fields,
cbClsExtra and cbWndExtra.

wel . cbd sExtra = 0;
wel . cbwhdExtra = O;

» Load the brush
o0 A brush is a resource that paints the screen.
0 To obtain a brush handle, use the API GetStockObject().

wel . hbr Background = (HBRUSH) Get St ockObj ect (WHI TE_BRUSH) ;

0 GetStockObject( ) can also be used to obtain handle to one of
the others standard display objects such as pens and fonts.
0 the prototype is as the following

HGDI OBJ Get St ockCbj ect (i nt object);

0 The function is passed an integer value and returns a handle to
the object specified by object. The type HGDIOBJ is a GDI
handle.

0 The following are some built-in brushes macros that can be
used to obtain a brush.



Macro name ' Background type

BLACK BRUSH BLACK
DKGRAY BRUSH Dark gray
HOLLOW BRUSH Light gray
WHITE BRUSH White

Registering the window

» Once the data structure of the window has been fully specified, it must
be registered.

» The window structure is registered in the operating system by its
address.

» The API function RegisterClassEx( ) is passed a pointer to the
WNDCLASSEX structure and returns a unique value that identifies
the window structure.

ATOM Regi st er G assEx( CONST WNDCLASSEX *| pWO ass) ;

» the ATOM is a typedef that is similar to WORD. the IpWClass is a
pointer to the window data structure.

Creating the window

» after defining and registering the window structure, you can use the
API function CreateWindow( ) as in the following
hwnd = CreateWindow(

szWinName, /* name of window class */
"Windows Skeleton Program™, /* title */
WS_OVERLAPPEDWINDOW, /* window style:normal */
CW_USEDEFAULT, /* X coordinate - let windows decide */
CW_USEDEFAULT, /* Y coordinate - let windows decide */
CW_USEDEFAULT, /* width - let windows decide */
CW_USEDEFAULT, /* height- let windows decide */
HWND_ DESKTOP, /* no parent window */

NULL,
hThislnst, /*handle of this instance of hte program */
NULL /* no additional arguments */

);
» The function returns the handle of the window it creates or NULL if it
failed.



Display the window

» to display the created window, we use the API function
ShowWindow( ) whose prototype as in the following:

BOOL Showw ndow( HWND hwnd, i nt nHow)

» The function passed the handle of the window to display, hwnd, and
the display mode is specified in nHow.

» The mode in which the window displayed the first time can be
specified in the last parameter of WinMain(')’s nWinMode.

» the following are some built-in display macros that can be used

Display Macro Effect

SW_HIDE Removes the window
SW_MINIMIZE Minimizes the window into an icon
SW_MAXIMIZE Maximizes the window
SW_RESTORE Returns a window to normal size

» the API function ShowWindow( ) returns zero if the window was not
displayed, and returns nonzero if the window was displayed.

» the API function UpdateWindow( ) tells Windows OS to send a
message to the application to tell the application program that the
main window need to be updated.



The Message Loop

>

BOOL

The last task in WinMain( ) is to start the message loop. When an
application is running, it receives messages randomly stored in its
message queue by OS until they can be read and processed. A
message is read when the application program is ready to process one.
Your program can read a message from the queue by the API function
GetMessage( ), which has the following prototype:

Get Message( LPMSG nsg, HWND hwnd, U NT min, U NT max);

you will want to pass a pointer to the message data structure MSG,
shown here

typedef struct tagMSG {
HWND hwnd; /* window that message is for */
UINT message; /* message */

WPARAM wParam; /* message-dependent info */
LPARAM IParam; /* more info */

DWORD  time; /* time message posted */
POINT pt; /* X, Y location of mouse */
} MSG;

The hwnd field contains a handle to the window which the message is
belong to.

The message itself is stored in message field.

The wParam and IParam are assigned additional information related
to the message, for example the scan code and ASCII code. The
WPARAM is a typedef for UINT and LPARAM is a typedef for
LONG.

If the message queue is empty then a call for GetMessage( ) will
return control to the OS.

The GetMessage( ) will always return nonzero and that keep the loop
up running until the user terminate the program which cause the
function return zero and terminate the while loop.

Inside the loop, the API TranslateMessage( ) will translate the scan
code value into ASSCII code value for WM_CHAR message that
generated when a user press a key.

The other function inside the loop is the API DispatchMessage()
function which send the processed message to the OS.



The Window Function

» The Window Function is the second function in the skeleton program
that called by windows, not by your program.

» The Window Function is passed messages by the OS and must be not
called by your program.

» The CALLBACK calling convention is used with this function to tell
the compiler that this function will be called by the OS.

» LRESULT is a typedef for long integer.
LRESULT CALLBACK WindowFunc(HWND hwnd, UINT message,
WPARAM wParam, LPARAM IParam)

{
switch(message) {
case WM_DESTROY: [* terminate the program */
PostQuitMessage(0);
break;
default:
/* Let Windows NT process any messages
** not specified in the preceding switch
** statement. */
return DefWindowProc(hwnd, message, wParam,
IParam);
}
return O;
}

> this function receives the first four fields in the MSG structure.

» The skeleton program responds to only one message, the
WM_DESTROY.

» When the user terminates the program by pressing the x button at the
title bar, the operating system passes WM_DISTROY to the Window
Function. Your program should respond by calling the API function,
PostQuitMessage( ).

» The PostQuitMessage will causes a WM_QUIT message to be sent to
your program, which causes the GetMessage( ) to return false and
stop the message loop.

» The argument of PostQuitMessage( ) is an exit code that is returned
in msg.wParam inside WinMain( ).

» All messages not processed by the Window Function (like
WM_QUIT above) are passed to the OS by DefWindowProc( ) for
default processing.
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