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If the application calls SetTimer with hWnd set to NULL, this parameter must be the
timer identifier returned by SetTimer.

Return Values
If the function succeeds, the return value is nonzero.

If the function fails, the return value is zero. To get extended error information, call
GetLastError.

Remarks

The KillTimer function does not remove WM_TIMER messages that are already posted
to the message queue.

Windows NT/2000: Requires Windows NT 3.1 or later.
Windows 95/98: Requires Windows 95 or later.
Windows CE: Requires version 1.0 or later.

Header: Declared in winuser.h; include windows.h.
Library: Use user32.lib.

Timers Overview, Timer Functions, SetTimer, WM_TIMER

QueryPerformanceCounter

The QueryPerformanceCounter function retrieves the current value of the high-
resolution performance counter, if one exists.

Parameters

IpPerformanceCount
[out] Pointer to a variable that receives the current performance-counter value, in
counts. If the installed hardware does not support a high-resolution performance
counter, this parameter can be zero.

Return Values

If the installed hardware supports a high-resolution performance counter, the return
value is nonzero.
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If the function fails, the return value is zero. To get extended error information, call
GetLastError. For example, if the installed hardware does not support a high-resolution
performance counter, the function fails.

Remarks

On a multiprocessor machine, it should not matter which processor is called. However,
you can get different results on different processors due to bugs in the basic input/output
system (BIOS) or the hardware abstraction layer (HAL). To specify processor affinity for
a thread, use the SetThreadAffinityMask function.

Windows NT/2000: Requires Windows NT 3.1 or later.
Windows 95/98: Requires Windows 95 or later.
Windows CE: Requires version 2.0 or later.

Header: Declared in winbase.h; include windows.h.
Library: Use kernel32.lib.

Timers Overview, Timer Functions, QueryPerformanceFrequency

QueryPerformanceFrequency

The QueryPerformanceFrequency function retrieves the frequency of the high-
resolution performance counter, if one exists. The frequency cannot change while the
system is running.

BOOL QueryPerformanceFrequency( = =
LARGE_INTEGER *IpFrequency . /1 cur

}: o e e

Parameters

IpFrequency
[out] Pointer to a variable that receives the current performance-counter frequency, in
counts per second. If the installed hardware does not support a high-resolution
performance counter, this parameter can be zero.

Return Values

If the installed hardware supports a high-resolution performance counter, the return
value is nonzero.

If the function fails, the return value is zero. To get extended error information, call
GetLastError. For example, if the installed hardware does not support a high-resolution
performance counter, the function fails.
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Windows NT/2000: Requires Windows NT 3.1 or later.
Windows 95/98: Requires Windows 95 or later.
Windows CE: Requires version 2.0 or later.

Header: Declared in winbase.h; include windows.h.
Library: Use kernel32.lib.

Timers Overview, Timer Functions, QueryPerformanceCounter

SetTimer

The SetTimer function creates a timer with the specified time-out value.

Parameters

hWnd
[in] Handle to the window to be associated with the timer. This window must be owned
by the calling thread. If this parameter is NULL, no window is associated with the
timer, and the nIDEvent parameter is ignored.

niIDEvent
[in] Specifies a nonzero timer identifier. If the hWnd parameter is NULL, this
parameter is ignored. If the hWnd parameter is not NULL and the window specified by
hWhnd already has a timer with the value nIDEvent, then the existing timer is replaced
by the new timer.

uElapse
[in] Specifies the time-out value, in milliseconds.

IpTimerFunc
[in] Pointer to the function to be notified when the time-out value elapses. For more
information about the function, see TimerProc.

If [pTimerFunc is NULL, the system posts a WM_TIMER message to the application
gueue. The hwnd member of the message’s MSG structure contains the value of the
hWhnd parameter.
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Return Values
If the function succeeds, the return value is an integer identifying the new timer. An
application can pass this value, or the string identifier, if it exists, to the KillTimer
function to destroy the timer.
If the function fails to create a timer, the return value is zero. To get extended error
information, call GetLastError.
Remarks
An application can process WM_TIMER messages by including a WM_TIMER case
statement in the window procedure or by specifying a TimerProc callback function when
creating the timer. When you specify a TimerProc callback function, the default window
procedure calls the callback function when it processes WM_TIMER. Therefore, you
need to dispatch messages in the calling thread, even when you use TimerProc instead
of processing WM_TIMER.
The wParam parameter of the WM_TIMER message contains the value of the nIDEvent
parameter.
The timer identifier, nIDEvent, is specific to the associated window. Another window can
have its own timer, which has the same identifier as a timer owned by another window.
The timers are distinct.
Windows NT/2000: Requires Windows NT 3.1 or later.
Windows 95/98: Requires Windows 95 or later.
Windows CE: Requires version 1.0 or later.
Header: Declared in winuser.h; include windows.h.
Library: Use user32.lib.
Timers Overview, Timer Functionsy, KillTimer, MSG, TimerProc, WM_TIMER
TimerProc

The TimerProc function is an application-defined callback function that processes
WM_TIMER messages. The TIMERPROC type defines a pointer to this callback
function. TimerProc is a placeholder for the apphcatlon -defined function name.

jfm; ﬁALLBAt;K' 1mr?ros( ;
'HWND- hwnd P handle to ‘?ndw
CUINT uMsgs HM,_JIMER massage

& BINT_PTR devent, e

- DNGRD dwTime /
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Parameters
hwnd
[in] Handle to the window associated with the timer.
uMsg
[in] Specifies the WM_TIMER message.
idEvent
[in] Specifies the timer’s identifier.

dwTime
[in] Specifies the number of milliseconds that have elapsed since the system was
started. This is the value returned by the GetTickCount function.

Return Values
This function does not return a value.

Windows NT/2000: Requires Windows NT 3.1 or later.
Windows 95/98: Requires Windows 98.

Windows CE: Requires version 1.0 or later.

Header: Declared in winuser.h; include windows.h.

i’imers OveMew, Timer Functions, GetTickCount, KillTimer, SetTimer, WM_TIMER

Timer Messages
The following message is used with timers:

WM_TIMER

WM_TIMER

The WM_TIMER message is posted to the installing thread’s message queue when a
timer expires. The message is posted by the GetMessage or PeekMessage function.

A window receives this message through its WindowProc function.

]LRESULT cALwAc& w‘induwm G
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Parameters
wParam
Specifies the timer identifier.

IParam
Pointer to an application-defined callback function that was passed to the SetTimer
function when the timer was installed.

Return Values
An application should return zero if it processes this message.

Remarks

You can process the message by providing a WM_TIMER case in the window
procedure. Otherwise, the default window procedure will call the TimerProc callback
function specified in the call to the SetTimer function used to install the timer.

The WM_TIMER message is a low-priority message. The GetMessage and
PeekMessage functions post this message only when no other higher-priority messages
are in the thread’s message queue.

Windows NT/2000: Requires Windows NT 3.1 or later.
Windows 95/98: Requires Windows 95 or later.
Windows CE: Requires version 1.0 or later.

Header: Declared in winuser.h; include windows.h.

Timers Overview, Timer Messages, GetMessage, PeekMessage, SetTimer,
TimerProc

Window Classes

A window class is a set of attributes that the system uses as a template to create a
window. Every window is a member of a window class. All window classes are process-
specific.

About Window Classes

Each window class has an associated window procedure shared by all windows of the
same class. The window procedure processes messages for all windows of that class
and, therefore, controls their behavior and appearance. For more information, see
Window Procedures.

A process must register a window class before it can create a window of that class.
Registering a window class associates a window procedure, class styles, and other class
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attributes with a class name. When a process specifies a class name in the
CreateWindow or CreateWindowEx function, the system creates a window with the
window procedure, styles, and other attributes associated with that class name.

Types of Window Classes
There are three types of window classes:

e System classes
e Application global classes
¢ Application local classes

These types differ in scope, and in when and how they are registered and destroyed.
Complete information about how to work with each of the three types of window classes
is provided on the companion DVD.

Getting More Information About Window Classes

It's important to be aware of the various issues surrounding window classes. The
companion DVD that is bundled inside the Base Services volume of the Microsoft Win32
Developer’s Reference Library has the complete set of reference information for window
classes.

| have included the basic overview of window classes in this printed version to provide
you with some familiarity with window classes. As an extension of this overview, and in
an effort to provide you with the most complete and comprehensive guide to Win32
development, the companion DVD for Microsoft Win32 Developer’s Library includes the
complete set of information pertaining to window classes. If you have not already done
s0, go through the installation process on the companion DVD, and all the window class
information you need, including detailed usage information and programmatic reference
(and all sorts of other MSDN-like programming information) will be a click away.

Window Procedures

Every window has an associated window procedure—a function that processes all
messages sent or posted to all windows of the class. All aspects of a window’s
appearance and behavior depend on the window procedure’s response to these
messages.

About Window Procedures

Each window is a member of a particular window class. The window class determines
the default window procedure that an individual window uses to process its messages.
All windows belonging to the same class use the same default window procedure. For
example, the system defines a window procedure for the combo box class
(COMBOBOX); then, all combo boxes use that window procedure.
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An application typically registers at least one new window class and its associated
window procedure. After registering a class, the application can create many windows of
that class, all of which use the same window procedure. Because this means several
sources could simultaneously call the same piece of code, you must be careful when
modifying shared resources from a window procedure. For more information, see
Window Classes.

Window procedures for dialog boxes (called dialog box procedures) have a similar
structure, and function as regular window procedures. All points referring to window
procedures in this section also apply to dialog box procedures. For more information,
see Dialog Boxes.

Window Procedure Reference
Window Procedure Functions

CallWindowProc

The CallWindowProc function passes message information to the specified window
procedure.

LRESULT

Parameters

IpPrevWndFunc
[in] Pointer to the previous window procedure.
If this value is obtained by calling the GetWindowLong function with the nindex
parameter set to GWL_WNDPROC or DWL_DLGPROC, it is actually either the
address of a window or dialog box procedure, or a handle representing that address.
hWnd
[in] Handle to the window procedure to receive the message.
Msg
[in] Specifies the message.
wParam
[in] Specifies additional message-specific information. The contents of this parameter
depend on the value of the Msg parameter.
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IParam
[in] Specifies additional message-specific information. The contents of this parameter
depend on the value of the Msg parameter.

Return Values

The return value specifies the result of the message processing and depends on the
message sent.

Remarks

Use the CallWindowProc function for window subclassing. Usually, all windows with the
same class share one window procedure. A subclass is a window or set of windows with
the same class whose messages are intercepted and processed by another window
procedure (or procedures) before being passed to the window procedure of the class.

The SetWindowLong function creates the subclass by changing the window procedure
associated with a particular window, causing the system to call the new window
procedure instead of the previous one. An application must pass any messages not
processed by the new window procedure to the previous window procedure by calling
CallWindowProc. This allows the application to create a chain of window procedures.

If STRICT is defined, the IpPrevWndFunc parameter has the data type WNDPROC. The
WNDPROC type is declared as follows:

LRESULT. (GALLBACK+ WNDPROC). CHWN

If STRICT is not defined, the [pPreviWndFunc parameter has the data type FARPROC.
The FARPROC type is declared as follows:

Ant CFAR WINAPT % 'FARPROC) €

In C, the FARPROC declaration indicates a callback function that has an unspecified
parameter list. In C++, however, the empty parameter list in the declaration indicates that
a function has no parameters. This subtle distinction can break careless code. Following
is one way to handle this situation:

My}

For further information about functions declared with empty argument lists, refer to The
C++ Programming Language by Bjarne Stroustrup (Addison-Wesley, 1997).

Windows NT/2000: The CallWindowProc function handles Unicode-to-
ANSI conversion. You cannot take advantage of this conversion if you call the window
procedure directly.
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Windows NT/2000: Requires Windows NT 3.1 or later.

Windows 95/98: Requires Windows 95 or later.

Windows CE: Requires version 1.0 or later.

Header: Declared in winuser.h; include windows.h.

Library: Use user32.lib.

Unicode: Implemented as Unicode and ANSI versions on Windows NT/2000.

Window Procedures Overview, Window Procedure Functions, GetWindowLong,
SetClassLong, SetWindowlLong

DefWindowProc

The DefWindowProc function calls the default window procedure to provide default
processing for any window messages that an application does not process. This function
ensures that every message is processed. DefWindowProc is called with the same
parameters received by the window procedure.

o

Parameters

hWnd

[in] Handle to the window procedure that received the message.
Msg

[in] Specifies the message.
wParam

[in] Specifies additional message information. The content of this parameter depends
on the value of the Msg parameter.

IParam

[in] Specifies additional message information. The content of this parameter depends
on the value of the Msg parameter.

Return Values
The return value is the result of the message processing and depends on the message.
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Windows NT/2000: Requires Windows NT 3.1 or later.

Windows 95/98: Requires Windows 95 or later.

Windows CE: Requires version 1.0 or later.

Header: Declared in winuser.h; include windows.h.

Library: Use user32.lib.

Unicode: Implemented as Unicode and ANSI versions on Windows NT/2000.

Wmdow Procedurés Overview, Window Procedure Functions, CallWindowProc,
DefDIgProc, WindowProc

WindowProc

The WindowProc function is an application-defined function that processes messages
sent to a window. The WNDPROC type defines a pointer to this callback function.
WindowProc is a placeholder for the application-defined function name.

/] first message parameter
// second message parameter

Parameters

hwnd
[in] Handle to the window.
uMsg
[in] Specifies the message.
wParam
[in] Specifies additional message information. The contents of this parameter depend
on the value of the uMsg parameter.
IParam

[in] Specifies additional message information. The contents of this parameter depend
on the value of the uMsg parameter.

Return Values

The return value is the result of the message processing and depends on the message
sent.
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Windows NT/2000: Requires Windows NT 3.1 or later.
Windows 95/98: Requires Windows 95 or later.
Windows CE: Requires version 1.0 or later.

Header: Declared in winuser.h; include windows.h.

Window Procedures Overview, Window Procedure Functions, CallWindowProc,
DefWindowProc, RegisterClass

Window Properties
About Window Properties

The Win32 API provides several functions that enable applications to use window
properties. Window properties are used typically to associate data with a subclassed
window or a window in a multiple document interface (MDI) application. In either case, it

is not convenient to use the extra bytes specified in the CreateWindow function or class
structure for the following two reasons:

¢ An application might not know how many extra bytes are available or how the space
is being used. By using window properties, the application can associate data with a
window without accessing the extra bytes.

¢ An application must access the extra bytes by using offsets. However, window
properties are accessed by their string identifiers, not by offsets.

Assigning Window Properties

The SetProp function assigns a window property and its string identifier to a window.
The GetProp function retrieves the window property identified by a given string. The
RemoveProp function destroys the association between a window and a window
property, but does not destroy the data itself.

Enumerating Window Properties

The EnumProps and EnumPropsEx functions enumerate all of a window’s properties
by using an application-defined callback function. For more information about the
callback function, see PropEnumProc.

EnumPropsEXx includes an extra parameter for application-defined data used by the
callback function. For more information about the callback function, see
PropEnumProcEx.
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Window Property Reference
Window Property Functions

EnumProps

The EnumProps function enumerates all entries in the property list of a window by
passing them, one by one, to the specified callback function. EnumProps continues until
the last entry is enumerated or the callback function returns FALSE.

To pass application-defined data to the callback function, use the EnumPropsEx
function.

int EnumProps( = o
CHWND hlndy
" PROPENUMPROC TpEnumFunc /1 ¢
¥ TR0 o ) P T
Parameters
hWnd
[in] Handle to the window whose property list is to be enumerated.

IpEnumFunc
[in] Pointer to the callback function. For more information about the callback function,
see the PropEnumProc function.

Return Values
The return value specifies the last value returned by the callback function. It is —1 if the
function did not find a property for enumeration.

Remarks

An application can remove only those properties it has added. It must not remove
properties added by either other applications or the system itself.

Windows NT/2000: Requires Windows NT 3.1 or later.

Windows 95/98: Requires Windows 95 or later.

Windows CE: Unsupported.

Header: Declared in winuser.h; include windows.h.

Library: Use user32.lib.

Unicode: Implemented as Unicode and ANSI versions on Windows NT/2000.
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froeme
i A

Window Properties Overview, Window Property Functions, EnumPropsEx, GetProp,
PropEnumProc, RemoveProp, SetProp

EnumPropsEx

The EnumPropsEx function enumerates all entries in the property list of a window by
passing them, one by one, to the specified callback function. EnumPropsEx continues
until the last entry is enumerated or the callback function returns FALSE.

Parameters

hWnd
[in] Handle to the window whose property list is to be enumerated.

IpEnumFunc
[in] Pointer to the callback function. For more information about the callback function,
see the PropEnumProcEx function.

IParam
[in] Contains application-defined data to be passed to the callback function.

Return Values

The return value specifies the last value returned by the callback function. It is —1 if the
function did not find a property for enumeration.

Remarks

An application can remove only those properties it has added. It must not remove
properties added by either other applications or the system itself.

Windows NT/2000: Requires Windows NT 3.1 or later.

Windows 95/98: Requires Windows 95 or later.

Windows CE: Unsupported.

Header: Declared in winuser.h; include windows.h.

Library: Use user32.lib.

Unicode: Implemented as Unicode and ANSI versions on Windows NT/2000.

o
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Window Properties Overview, Window Property Functions, GetProp,
PropEnumProcEx, RemoveProp, SetProp

GetProp

The GetProp function retrieves a data handle from the property list of the given window.
The given character string identifies the handle to be retrieved. The string and handle
must have been added to the property list by a prewous call to the SetProp function.

Parameters

hWnd
[in] Handle to the window whose property list is to be searched.

IpString
[in] Pointer to a null-terminated character string, or contains an atom that identifies a
string. If this parameter is an atom, it must have been created by using the
GlobalAddAtom function. The atom, a 16-bit value, must be placed in the low- order
word of the IpString parameter; the high-order word must be zero.

Return Values
If the property list contains the given string, the return value is the associated data
handle. Otherwise, the return value is NULL.

Windows NT/2000: Requires Windows NT 3.1 or later.

Windows 95/98: Requires Windows 95 or later.

Windows CE: Unsupported.

Header: Declared in winuser.h; include windows.h.

Library: Use user32.lib.

Unicode: Implemented as Unicode and ANSI versions on Windows NT/2000.

PNAR SO .
Wlndow Properties Overview, Wlndow Property Functions, EnumProps,
GlobalAddAtom, RemoveProp, SetProp
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PropEnumProc

The PropEnumProc function is an application-defined callback function used with the
EnumProps function. The function receives property entries from a window’s property
list. The PROPENUMPROC type defines a pointer to this callback function.
PropEnumProc is a placeholder for the application-defined function name.

5o % B A o —

Parameters

hwnd
[in] Handle to the window whose property list is being enumerated.

IpszString
[in] Pointer to a null-terminated string. This string is the string component of a property
list entry. This is the string that was specified, along with a data handle, when the
property was added to the window’s property list via a call to the SetProp function.

hData
[in] Handle to data. This handle is the data component of a property list entry.

Return Values
Return TRUE to continue the property list enumeration.

Return FALSE to stop the property list enumeration.

Remarks

The following restrictions apply to this callback function:

e The callback function must not yield control or do anything that might yield control to
other tasks.

o The callback function can call the RemoveProp function. However, RemoveProp can
remove only the property passed to the callback function through the callback
function’s parameters.

e The callback function should not attempt to add properties.

Windows NT/2000: Requires Windows NT 3.1 or later.
Windows 95/98: Requires Windows 95 or later.
Windows CE: Unsupported.

Header: Declared in winuser.h; include windows.h.
Unicode: Declared as Unicode and ANSI prototypes.
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Window Properties Overview, Window Property Functions, EnumProps,
EnumPropsEx, PropEnumProcEx, RemoveProp, SetProp

PropEnumProcEx

The PropEnumProcEx function is an application-defined callback function used with the
EnumPropsEx function. The function receives property entries from a window’s property
list. The PROPENUMPROCEX type defines a pointer to this callback function.

Parameters
hwnd
[in] Handle to the window whose property list is being enumerated.

IpszString
[in] Pointer to a null-terminated string. This string is the string component of a property
list entry. This is the string that was specified, along with a data handle, when the
property was added to the window’s property list via a call to the SetProp function.

hData
[in] Handle to data. This handle is the data component of a property list entry.

dwData
[in] Application-defined data. This is the value that was specified as the IParam
parameter of the call to EnumPropsEx that initiated the enumeration.

Return Values
Return TRUE to continue the property list enumeration.

Return FALSE to stop the property list enumeration.

Remarks
The following restrictions apply to this callback function:

e The callback function must not yield control or do anything that might yield control to
other tasks.

e The callback function can call the RemoveProp function. However, RemoveProp can
remove only the property passed to the callback function through the callback
function’s parameters.
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e The callback function should not attempt to add properties.

Windows NT/2000: Requires Windows NT 3.1 or later.
Windows 95/98: Requires Windows 95 or later.
Windows CE: Unsupported.

Header: Declared in winuser.h; include windows.h.
Unicode: Declared as Unicode and ANSI prototypes.

Window Properties Overview, Window Property Functions, EnumProps,
EnumPropsEx, PropEnumProc, RemoveProp, SetProp

RemoveProp

The RemoveProp function removes an entry from the property list of the specified
window. The specified character string identifies the entry to be removed.

Parameters

hWnd
[in] Handle to the window whose property list is to be changed.

IpString
[in] Pointer to a null-terminated character string, or contains an atom that identifies a
string. If this parameter is an atom, it must have been created using the AddAtom
function. The atom, a 16-bit value, must be placed in the low-order word of [pString;

the high-order word must be zero.
Return Values

The return value identifies the specified string. If the string cannot be found in the
specified property list, the return value is NULL.

Remarks

An application must free the data handles associated with entries removed from a
property list. The application can remove only those properties it has added. It must not
remove properties added either by other applications or the system itself.

The RemoveProp function returns the data handle associated with the string, so that the
application can free the data associated with the handle.
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» ents

Windows NT/2000: Requires Windows NT 3.1 or later.

Windows 95/98: Requires Windows 95 or later.

Windows CE: Unsupported.

Header: Declared in winuser.h; include windows.h.

Library: Use user32.lib.

Unicode: Implemented as Unicode and ANSI versions on Windows NT/2000.

Window Prbperﬁes Ovérviéw, Window Property Functions, AddAtom, EnumProps,
EnumPropsEx, GetProp, SetProp

SetProp

The SetProp function adds a new entry or changes an existing entry in the property list
of the specified window. The function adds a new entry to the list, if the specified
character string does not exist already in the list. The new entry contains the string and

the handle. Otherwise, the function replaces the string’s current handle with the specified
handle.

Parameters

hWnd
[in] Handle to the window whose property list receives the new entry.

IpString
[in] Pointer to a null-terminated string, or contains an atom that identifies a string. If
this parameter is an atom, it must be a global atom created by a previous call to the
GlobalAddAtom function. The atom, a 16-bit value, must be placed in the low-order
word of IpString; the high-order word must be zero.

hData

[in] Handle to the data to be copied to the property list. The data handle can identify
any value useful to the application.

Return Values
If the data handle and string are added to the property list, the return value is nonzero.

If the function fails, the return value is zero. To get extended error information, call
GetLastError.
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Remarks

Before destroying a window (that is, before processing the WM_DESTROY message),
an application must remove all entries it has added to the property list. The application
must use the RemoveProp function to remove the entries.

Windows NT/2000: Requires Windows NT 3.1 or later.

Windows 95/98: Requires Windows 95 or later.

Windows CE: Unsupported.

Header: Declared in winuser.h; include windows.h.

Library: Use user32.lib.

Unicode: Implemented as Unicode and ANSI versions on Windows NT/2000.

Window Properties Overview, Window Property Functions, EnumProps,
EnumPropsEx, GetProp, GlobalAddAtom, RemoveProp

Windows

In a graphical Win32-based application, a window is a rectangular area of the screen
where the application displays output and receives input from the user. Therefore, one of
the first tasks of a graphical Win32-based application is to create a window.

A window shares the screen with other windows, including those from other applications.
Only one window at a time can receive input from the user. The user can use the mouse,
keyboard, or other input device to interact with this window and the application that

owns it.

About Windows
Desktop Window

When you start the system, it automatically creates the desktop window. The desktop
window is a system-defined window that paints the background of the screen and serves
as the base for all windows displayed by all applications.

The desktop window uses a bitmap to paint the background of the screen. The pattern
created by the bitmap is called the desktop wallpaper. By default, the desktop window
uses the bitmap from a .bmp file specified in the registry as the desktop wallpaper.

The GetDesktopWindow function returns a handle to the desktop window.

A system configuration application, such as a Control Panel applet, changes the desktop
wallpaper by using the SystemParametersinfo function with the wAction parameter set
to SPI_SETDESKWALLPAPER and the JpvParam parameter specifying a bitmap file
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name. SystemParametersinfo then loads the bitmap from the specified file, uses the
bitmap to paint the background of the screen, and enters the new file name in the

registry.
Application Windows

Every graphical Win32-based application creates at least one window, called the main
window, that serves as the primary interface between the user and the application. Most
applications also create other windows, either directly or indirectly, to perform tasks
related to the main window. Each window plays a part in displaying output and receiving
input from the user.

When you start an application, the system also associates a taskbar button with the
application. The taskbar button contains the program icon and title. When the application
is active, its taskbar button is displayed in the pushed state.

An application window includes elements such as a title bar, menu bar, window menu
(formerly known as the system menu), minimize button, maximize button, restore button,
close button, sizing border, client area, horizontal scroll bar, and vertical scroll bar. An
application’s main window typically includes all of these components. Figure 9-2 shows
these components in a typical main window.

Minimize button
Maximize button
Close button

Application icon Title bar

{ &, Document

-—Menu bar

— Vertical scrollbar

-+ Sizing border

\- Client area \- Horizontal scroll bar

Figure 9-2: Components in an application’s main window.
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Client Area

The client area is the part of a window where the application displays output, such as
text or graphics. For example, a desktop-publishing application displays the current page
of a document in the client area. The application must provide a function, called a
window procedure, to process input to the window and display output in the client area.
For more information, see Window Procedures.

Nonclient Area

The title bar, menu bar, window menu, minimize and maximize buttons, sizing border,
and scroll bars are referred to collectively as the window’s nonclient area. The system
manages most aspects of the nonclient area; the application manages the appearance
and behavior of its client area.

The title bar displays an application-defined icon and line of text; typically, the text
specifies the name of the application or indicates the purpose of the window. An
application specifies the icon and text when creating the window. The title bar also
makes it possible for the user to move the window by using a mouse or other pointing
device.

Most applications include a menu bar that lists the commands supported by the
application. ltems in the menu bar represent the main categories of commands. Clicking
an item on the menu bar typically opens a shortcut menu whose items correspond to the
tasks within a given category. By clicking a command, the user directs the application to
carry out a task.

The window menu is created and managed by the system. It contains a standard set of
menu items that, when chosen by the user, set a window’s size or position, close the
application, or perform tasks. For more information, see Menus.

The buttons in the upper-right corner affect the size and position of the window. When
you click the maximize button, the system enlarges the window to the size of the screen
and positions the window, so that it covers the entire desktop, minus the taskbar. At the
same time, the system replaces the maximize button with the restore button. When you
click the restore button, the system restores the window to its previous size and position.
When you click the minimize button, the system reduces the window to the size of its
taskbar button, positions the window over the taskbar button, and displays the taskbar
button in its normal state. To restore the appiication to its previous size and position,
click its taskbar button. When you click the close button, the application exits.

The sizing border is an area around the perimeter of the window that enables the user to
size the window by using a mouse or other pointing device.

The horizontal scroll bar and vertical scroll bar convert mouse or keyboard input into
values that an application uses to shift the contents of the client area either horizontally
or vertically, respectively. For example, a word-processing application that displays a
lengthy document typically provides a vertical scroll bar to enable the user to scroll up
and down through the document.



Chapter 9 Windowing 697

Getting More Information About Windows

The companion CD that is bundled inside the Base Services volume of the Microsoft
Win32 Developer’s Reference Library has the complete set of reference information for
window programming, with detailed overview information and complete programming
element reference.

The overview that is provided in the previous section is geared toward getting you
familiar with window programming, but there is a lot more overview and programming
information to be had (approximately 200 pages).

Publishing constraints associated with volumes in the Windows Programming Reference
Series—which are governed by the mission to provide concise, compact, and portable
reference books—did not allow the complete set of window programming reference to be
included in this volume. However, to provide you with all the Win32 programming
information you need, the Microsoft Win32 Developer’s Reference Library includes all
window programming information on the companion CD. If you have not already done
so, install the companion CD, and all window programming information (plus a boatload
more) will be at your fingertips.
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Index A: Elements Grouped by Technology

The indexes in Part 3 make finding information in the Win32 Library volumes as easy as
possible. Rather than cluttering the Table of Contents with information about individual
programmatic elements (and thereby making the TOC uselessly jumbled), I've created
these indexes and put them in the back of each volume. With these indexes, you’'ll be
able to locate the programmatic element you're interested in—and see where it fits within
the volumes and their technologies—quickly and easily.

Also, to keep you informed and up-to-date about Microsoft technologies, I've created a
live Web-based document that maps Microsoft technologies to the locations where you
can get more information about them. This link gets you to the live index of technologies:

www.iseminger.com/winprs/technologies

As always, send me feedback if you can think of ways to improve this section. | can’t
guarantee a reply, but I'll read it, and if others can benefit, I'll incorporate the idea into

future volumes.
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Caret Reference 192
Caret Functions 192
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SetCaretBlinkTime
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ShowCaret

Combo-Box Reference 73
Combo-Box Functions 73
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DIgDirSelectComboBoxEx
GetComboBoxInfo

Combo-Box Structures 77

COMBOBOXINFO
COMPAREITEMSTRUCT
DRAWITEMSTRUCT
MEASUREITEMSTRUCT

Combo-Box Messages 84
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CB_DELETESTRING

CB_DIR
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CB_FINDSTRINGEXACT
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CB_GETDROPPEDWIDTH
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Combo-Box Reference (continued)
Combo-Box Messages (continued)
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LoadCursorFromFile
SetCursor

SetCursorPos
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CURSORINFO
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Dialog Box Reference 537

Dialog Box Functions 537
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CreateDialogindirect
CreateDialogIndirectParam
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EndDialog
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Dialog Box Messages 595
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Icon Reference 218
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Menu Reference (continued)

Menu Functions (continued)
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String Functions (continued)
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MEMORY_BASIC_INFORMATION.....
MEMORYSTATUS ..ot
MessageBeep .........
MessageProc .......
METAFILEPICT.......cccoeunee.
MOUSEHOOKSTRUCT ........
MOUSEHOOKSTRUCTEX .......
MouseProc .......cccceeveviercneene
MoveFile
MoveFileEX......ccccoeeuenee
MoveFileWithProgress...
MoveMemory........ccccceeeeuenee
MSLLHOOKSTRUCT..........

0]

OFSTRUCT ...ttt
OpenClipboard .....
OpenJobObject ....
OpenProcess........
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AppendMEeNU........ccccceeeiiireereeeece e
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BM_GETSTATE ..o
BM_SETCHECK ......ociirecrreerrenrceeenerieene
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BN_SETFOCUS.......ccecereereireeeee e
BroadcastSystemMessage........c..covcevennen

C

CB_GETCOUNT ...t
CB_GETCURSEL ..ot
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CB_SELECTSTRING ...cceveeveeeeiieeeceee s 106
CB_SETCURSEL .....vveeeetreeeeeeeeceeeeen 108
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COPYICON .. 218
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DIgDirListComboBOX.........cceorevierieeicreenienns
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EnableScrollBar............cccc...... ....134
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EndDialog ........cccoveeiieiinnnen. ....555
EndMenu......... ....258
EnumProps........ ....687
EnumPropsEx.................. ....688
ExtractAssociatedlcon............ccccceeveeeeeennenn. 229
EXtractlcon.........cccceeeveeeevceeeeeee e 231
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G

GET_APPCOMMAND_LPARAM ................ 437
GET_DEVICE_LPARAM
GET_KEYSTATE_LPARAM........cccevvrunnnen. 439
GET_KEYSTATE_WPARAM ........cccoeuu.eee. 440
GET_NCHITTEST_WPARAM..................... 440
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GetDlgltem.........
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GetlnputState...............
GetKeyboardLayouit........
GetKeyboardLayoutList.........
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GetKeyState..............
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GEtMENU ..o
GetMenuBarinfo .......coccceeeiieinccinieeeee
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GEtPIOP ... 689 Istreat ..., 354
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GetScrollBarinfo.......ccccoeeveveeveviveeieecieeenns 136 ISTCMIPI.. e eeeseeeee e 356
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GetSystemMenu..........occeeveceereecenienenenene 271 MapVirtualKey.......ccooeeeoeiiieeieeceeeeeeee 487

MapVirtualKeyEX ........ccccecvvvriinniiiicnicnes 489
H MDICREATESTRUCT .....cociiiieeereeeeeeae 659
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| MENUGETOBJECTINFO. ..o 301
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INPUT ..ot MENUITEMTEMPLATE........ccovinrrereennens 309
InSendMessage MENUITEMTEMPLATEHEADER ............... 310
InSendMessageEX .......cccvvrerrireenercnneneene MesSageBoX ......coconrrierieeneneete e 567
InsertMenu...........ccocoeirciciiniceceee MessageBoXEX........cocovniiiiiiiininie 572
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ISMENU ..ot
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PeekMessage.........coovrerrennereeneresiecnnnennens
PostMessage..........covviininninnecnneccnnenns
PostQuitMessage .........ccecvrernreernneeccinneenes
PostThreadMessage ..........cccevreerierinenrieenns
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SetMenuDefaultlitem ...........cccoeeeoeiiececnne. 286
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SetScrollinfo.......coveeeeierieceeeeee 147
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STN_CLICKED .....oooireeetrreereeeee e 177
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STN_DISABLE ..o 178
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TOASCI .ot
TOASCIHEX ... iireee et
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TPMPARAMS
TrackMouseEvent..........cccccvvenviceeseenieennee. 383
TRACKMOUSEEVENT ......cooeiinirceeeeeniene 385
TrackPopupMenu ..........ccccoeeveeecnienieenicnnnen. 291
TrackPopupMENUEX ........ccccoveveieeriieeneenrnnns 294
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TranslateMDISysAccel ..........ccccevvirerennnee 658
TranslateMessage ......cocccveveevverireenieenrensnen, 642
U
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UnregisterHotKey ... 506
v
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VKKEYSCANEX ....ceerireeeeeciienecer e 508
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Listed Alphabetically

A CreateDIBitmap .......ccceevevercceneeceenieeeeseeens 76
CreateDIBPatternBrushPt..............cccccveeneen 159
AbortPath..........coouiieeieceeeee s 586 CreateDIBSection.........cccceevvveeeeiveecccreeeenen. 78
AlphaBlend........ccccoccivniiniiinieeccieecee e 66 CreateEnhMetaFile.......c..ccccoovnieniniencnne. 399
ANGIEAIC ..ottt 371 CreateHalftonePalette ..........ccccooveveicnnnnnne 203
AnimatePalette ...........cccccovveecvieeeieeeieee. 202 CreateHatchBrush ...........cccoceveeceeeccienennes 160
ATC et 373 CreatelC.....oo e 306
AFCTO e 375 CreatePalette...........ccceeveeevecceeeeccreec e 204
CreatePatternBrush..........ccccoeeeevvvvieeecinnnes 162
B CreatePen..........cccceevveenne.
CreatePenlIndirect
BegiNPaint........c..couuruerirereereeceereeisecieeneas 512 CreateSodBIUSN......cccvvvverssrnnnnrsns
BeginPath..........ccoeeeii 587
BitBlt ......ccvveeeeeiieeciee e 69 D
BITMAP ... 116

BITMAPCOREHEADER...... ...118 DeleteDC ...
BITMAPCOREINFO............. ... 119 DeleteEnhMetaFile
BITMAPFILEHEADER .... . 121 DeleteObject
..122 DIBSECTION

BITMAPINFO ..................
BITMAPINFOHEADER ... ...123 DISPLAY_DEVICE
BITMAPV4HEADER........ ... 128 DPOLP....veeeeereeecreeeee,
BITMAPVS5HEADER..........cccoeeeeivieeeeeee 133 DrawAnimatedRects............ccceeeeeeveeereeeeenne.
BLENDFUNCTION.......coceeveecrieireeceeeeee e 140 DrawCaption ........cceecerneecvcennieriiesceeeceeens
DrawEdge..........
C DrawEscape
DrawFocusRect ........cccceeveeeciiniiieeeccccreeee,
CancelDC ... DrawFrameControl ...,
ChangeDisplaySettings....... DrawState .........ccceue...
ChangeDisplaySettingsEx DrawStateProc
Chord......coooeeeecieecceeeeee
ClientToScreen.................... E
CloseEnhMetaFile................
CloseFigure .........ccccceeeruennen. EllPSE ..ot 356
COLORADJUSTMENT ....... EMR ..ot 421

COLORREF.......ccovveirenens EMRALPHABLEND .........cccoveviininecnene

.................................... EMRBITBLT
CreateCompatibleBitmap ...........c.ccccererennene. 74 EMRCREATEBRUSHINDIRECT ................ 431
CreateCompatibleDC .......... .... 303 EMRCREATECOLORSPACE ...........ccceceeu. 432
CreateDC.......ccoceriiciecreetesee e 304 EMRCREATEDIBPATTERNBRUSHPT ......434



718 Volume3 Microsoft Windows GDI

EMRCREATEMONOBRUSH..........cccccecueune 435 EMRSCALEWINDOWEXTEX .....cccocovevevenen 468
EMRCREATEPALETTE.......c..cccoeeeeveeeeenn 436 EMRSELECTOBUJECT.......cccvecreeveceeeerens 469
EMRCREATEPEN ........ccoveereereeeeeeees 437 EMRDELETEOBJECT.......ccceevieveeccrceee e 469
EMRELLIPSE EMRSELECTPALETTE........o e veer e 470
EMRRECTANGLE .........ccccooivrrieeieereeceenne 437 EMRSETARCDIRECTION .....cccceevieerienene 471
EMREOF ... en e 438 EMRSETBKCOLOR ......cceoveireerreecceee e, 471
EMREXCLUDECLIPRECT ....cccocevevvrvverienns 439 EMRSETTEXTCOLOR.......cccoccevvireeerennee 471
EMRINTERSECTCLIPRECT ......ccccocceeuvene 439 EMRSETCOLORADJUSTMENT.................. 472
EMREXTCREATEFONTINDIRECTW ........ 439 EMRSETCOLORSPACE.........ccccovvereeerne 469
EMREXTCREATEPEN ......ccoceeeiviiereeeieene EMRSELECTCOLORSPACE.........cccccunuee. 469
EMREXTFLOODFILL......cocovvveeerreeeerreeenen, EMRDELETECOLORSPACE.........ccceccvvenee 469
EMREXTSELECTCLIPRGN EMRSETDIBITSTODEVICE...........cccoeevenen 472
EMREXTTEXTOUTA .......oeeeeeerreereeeeeens EMRSETICMPROFILE..........cccoceveiereerenne 474
EMREXTTEXTOUTW ......ooevreeceeeecreeecnnens EMRSETMAPPERFLAGS.........ccccevvueeeneen. 475
EMRFILLPATH EMRSETMITERLIMIT ....cocovriierreceeeeeee 476
EMRSTROKEANDFILLPATH..........coevueene 444 EMRSETPALETTEENTRIES..........ccccvennnee. 476
EMRSTROKEPATH......ccveeveeeeeeere e 444 EMRSETPIXELV ... 477
EMRFILLRGN ....oveeeeeeeeee et 444 EMRSETVIEWPORTEXTEX......ccccccvvvuernen. 478
EMRFORMAT .....ooeeiiecteeeecee e cne e 445 EMRSETWINDOWEXTEX ......ccoceviveevnennne 478
EMRFRAMERGN........ccccovvecrireeteeeceeee e 446 EMRSETVIEWPORTORGEX ........cccecvmnuen. 479
EMRGDICOMMENT .....ccovveeereeecereerceeeeeens 447 EMRSETWINDOWORGEX.........ccccoeereeeneen. 479
EMRGLSBOUNDEDRECORD ................... 448 EMRSETBRUSHORGEX .......ccccccvvieerenneen 479
EMRGLSRECORD.......ccccvvetreereereeeeeeneens 449 EMRSETWORLDTRANSFORM.................. 479
EMRGRADIENTFILL.....coeeeeeeeeereeeereeeene, 450 EMRSTRETCHBLT .....ccoeeeeeveeeerereeeene 480
EMRINVERTRGN ......ccoovverieieciecreeevee e 451 EMRSTRETCHDIBITS .....ccocvier e 482
EMRPAINTRGN........ccooverereiecreecee e 451 EMRTEXT ..ot e sieeere e s 484
EMRLINETO ..ot 452 EMRTRANSPARENTBLT ......cccoeiiiieeeenee 485
EMRMOVETOEX.....ccccocveecerreereeeecreeeenes 452 EndPaint ......ccccoeeeieeee e 526
EMRMASKBLT .....ocoiticeeeteeceectesene e 452 EndPath .......ccceoviiiiecceeieecee e 590
EMRMODIFYWORLDTRANSFORM.......... 455 Enhanced Metafile Records with No
EMROFFSETCLIPRGN. ......ccccoovvieereecieene 455 Parameters .......c.ccveeveeceecieeirecreeeceeeenen 487
EMRPIXELFORMAT ......c.vveecceeeeteeeeereeeeees 456 Enhanced Metafile Records with One
EMRPLGBLT ...t 457 Parameter.......cooooceeieiiiiciiccenrceeeeeeees 487
EMRPOLYDRAW........coeeeerecteeeeteeee e 459 EnhMetaFileProc .........cccoevveccieeiveecreecieeee 402
EMRPOLYDRAW/6.......coeeevvreereerccreeeeens 460 ENHMETAHEADER ........ccocoeoeeieieeeee 488
EMRPOLYLINE.......ccceeeeeceeere e 461 ENHMETARECORD.......ccveeeteeereereeree e 491
EMRPOLYBEZIER.........cocoveieinieeeeeene 461 EnumDisplayDevices..........cccecorureerercrennaee 310
EMRPOLYGON........cccovtriririeeerncncnreens 461 EnumDisplaySettings.........cocvvrvrerrnricnnens 311
EMRPOLYBEZIERTO......cccovceieririeneennne 461 EnumDisplaySettingSEX .......c.ccoeveerienennns 313
EMRPOLYLINETO.....ocoviecreeceeeeeeecee, 461 EnumEnhMetaFile ............cccocvveeiiiiiiinniinns 403
EMRPOLYLINE16.......cccoeeeereeeeeee e, 462 ENUMODJECES ....cceevviiiieee e 316
EMRPOLYBEZIER16.........ccocvvurereeeririneens 462 EnumODbjectsSProc........cccoeecveerceeninrccieene 317
EMRPOLYGONT6......cceveeeieeirinreeccreeiieenns 462 EQUAIRECE ..o 619
EMRPOLYBEZIERTO16........ccoeeeveeereenene 462 EXCludeClIpRECE ......cceeeveeeierreeie e 177
EMRPOLYLINETO16......ccoeeveeervieecrieernees 462 ExcludeUpdateRgn..........ccooeeeniieiiececnnnene 526
EMRPOLYPOLYLINE .......cocoveevveeeeieeeees 463 ExtCreatePen.........ccccocveivvvvecvncriececceree 608
EMRPOLYPOLYGON........ccoverreeirereeeienns 463 EXtFIOOAFill .......vveeeeiee e e 80
EMRPOLYPOLYLINE16 ......cccccvvvveerreeienne 464 EXTLOGPEN......cooiieieecieeeeeeeee e 611
EMRPOLYPOLYGON16......ccceeecveerereeenaees 464 ExtSelectClipRgN.......cccovreriereceeercreeeeee 178
EMRPOLYTEXTOUTA........cceeeeeeeeeceeeeee 464

EMRPOLYTEXTOUTW......ccoceererireerreereens 464

EMRRESIZEPALETTE .....ocoeeveviieeeeceeeenes 466 F

EMRRESTOREDC......coovvesssnnrinsirsrssssien 466 FIlIPGI ...ccoorereeveeeeneeesssonsessessse s 591
EMRROUNDRECT .......oovvvvmeniiniininne, 467 (112 1= SN 357

EMRSCALEVIEWPORTEXTEX ...ocvvssvnnre 468 FIBHENPEN. ..vrrrseeererrresseenressssesseesseseene 592
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FrameRecCt.........ccccveeciieiiiiecceeceee e, 358
G

GdiICOMMENt ......eeereeeeeieeeeee e 404
GAIFIUSH ..o 527
GdiGetBatchLimit ..........c.cccevveeeeviiieecieeeenns 529
GdiSetBatchLimit.........cooveevieeeieeeceeieeeeennns 530
GetArcDirection

GetBitmapDimensionEX .........ccoceeveeveeenennne 82
GetBKCOION.......veeeeeeceeeceee e 531
GetBKMode.........cooeceeeeieeeceee e 531
GetBoundsRecCt .........ccccveeecveevciieeeeeeneen 532
GetBrushOrgEX......cooouvecevviienneeneneieeeienns 164
GetBValue .....cc.ueeeeereeereeeeeeeceee e 226
GEtClIPBOX ...c.eeuerrierireriestrieeee e 180
GetClipRIN ..o 181
GetColorAdjustment.........cocceecveerceeeienriennnns 205
GetCurrentObject ........c.ccceveeieriieneieesennene 318
GetCurrentPoSItionEX........ccceeeecveeeereeeennenn. 255
[CT=3 (L OOt 319
GetDCBrushColor ........ccceeeeeeeeereeeceeeseeenne 320
GEEDCEX ...cuveeeeveeccvee e et eeae e e eaveeennns 321
GetDCOIGEX ....vcueereeerecneeecenieee e 323
GetDCPenCoIOr .......ccveeeeerreceeceee s 324
GetDeviceCaps .....ccvvereeerereeereeeeeeeeeeseees 325
GetDIBColorTable..........ccceeevveeveeieenireceeeen, 83
GetDIBItS ....ceevveereeeereecre e 84
GetEnhMetaFile .......cccoceeeeveecreceeceeceeees 407
GetEnhMetaFileBits .........ccccoveveeeveeecivnnenns 408
GetEnhMetaFileHeader.............cccccecvveennneen 411
GetEnhMetaFilePaletteEntries.................... 412
GetGraphicsMode..........ccoovvueeeiiieieenienienne 256
GetGValue......oocceeveeeeeeeeee e 226
GetMapMode.......coccoveeceireerieireeeecee e 257
GetMetaRgN ......coveeeeieeecreeeee e 182
GetMiterLimit.......coooeeeeeeieeeeeeeeecreee e 593
GetNearestColor .........ccceeeeeeeecccieeecceeeennes 206
GetNearestPalettelndex...........coceeveeeeenees 207
GetODJECE .......ccvireeerrceer e 331
GetObJeCtTYPE ......coevevriicrre e 333
GetPaletteEntries .........ccocceeeceveeccveecciieenns 208
GetPath .....cceeeieeeeecee e 594
(€= V= S 87
GetRandomRBgN ......occevveenieier e 183
GetROP2......oo e 533
GetRValue....ccccuveecieeeceee e 227
GetStockObject ......c.covereercrieereeeeseceee 334
GetStretchBItMode...........ccccoereceeeeceeeeee, 88
GetSysColorBrush...........cccovvcervienescenseennen. 165
GetSystemPaletteEntries ...........ccceceeveeene 209
GetSystemPaletteUse..........ccccceeveevreenrenene. 210
GetUpdateRect........ccoevveeeveeveeceneecceeen 535
GetUpdateRgn .....coceveeeeneniecieeeeeeenee 536

GetVieWportEXIEX ......cccovveeieeeniiiee 258

GetViewportOrgEX........cceceeeeireeencninnenne.
GetWindowDC ..ot
GetWINdOWEXIEX .......cocerrerrereereenicnieeeeeacee
GetWindowOrgEXx ....
GetWIindowRgN.....c.coviiieeiiceieeeeeeereeene
GetWinMetaFileBits ...........ccccoveieniciineens
GetWorldTransform ........c.ccoceeceveeienenennne
GRADIENT_RECT ..ot
GRADIENT_TRIANGLE .......ccoecieiieinene 147
GradientFill..........ccccevineeeincenieseseeeeseeeenn 88
GrayString

H

HANDLETABLE.........cccoctieeineeeeereeeenees 491
HTUI_ColorAdjustment...........ccccceerecernnnene 211
I

InflateRecCt........ooereeeeee e 620
IntersectClipRECL.......c..ccvvvirveiiciccceiee 184
IntersectReCt.......ccooeerciiiieeecee 621
InvalidateRect ........ccccoovieriiiiiiiceccies 542
InvalidateRgn.........cccoevnniiiicniiiie 543
INVErtRECH......cocoiieeiee e 359
ISRECIEMPLY....ceeiiiiiiririirrccrecece e, 622
L

LINEDDA.....c.eoeeeteeee e 377
LINEDDAPIOC ......ooceeereririieeseeeerseee e 378
LINETO ..t 379
LoadBitmap.......ccccvvuereiiiiniiciicceee 90
LockWindowUpdate..........ccceereereeeeniueniennnane 544
LOGBRUSH.......cccoieieereee e 169
LOGBRUSH32........ccceeiereteeeeeeeeeeeeeee 172
LOGPALETTE ...t 224
LOGPEN......ooiieeeeeereeee e 615
LPIODP......tieeiieeeirerree et 263
M

MAKEPOINTS ...t 631
MAKEROPA ...t 152
MapWindowPoints.........cccocevveiivniicnnenen. 264
MaSKBIt .....ccoveeriire e 92
ModifyWorldTransform .........ccccceeniceicnennnns 265
MOVETOEX....cciiuiirieeirreieseee e 381
0]

OffSetClIPRYN. ...ocveevereeieere e 185
OffSetRECE ......ooeieeeeeeee e 623
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OffsetViewportOrgEX........ccoeeccvvveneeneesinninnns 267 ScaleWindowWEXtEX.......ccccvvervierccrcnnninennn. 270
OffsetWindowWOIrgEX........cccoevevieceveinennene 268 ScreenToClient..........ccovveeieceecirenriseeennene 271
OQUIPULPTOC ...t 546 SelectClipPath ........cccceevereeeeriireeeceeeene 188
SelectClIPRGN .....ovvvveeiecieeeecie e 189
P SelectObject........cvvriiieecirerseirer e 340
SelectPalette.......cccooeeieevencrieeereeeee 215
PaiNtDESKIOP ......ovvvrvenreescsseesiarisirissanas 547 SOtAICDIFECHON .....ococvvvvrrnsnvissssne 389
PAINTSTRUCT «..cooovvverrrresssssnnsennessssssnnees 561 SetBitmapDimensionEX.......c.oooooocvvvvssssscnn 97
PALETTEENTRY oo 204 512115 (0o (o] SR 550
PALETTEINDEX oo 208 SetBKMOdE .......cooviereectieeceee e 551
PALETTERGB ..o 229 SetBoundsRecCt.........ccccoeveecereieciiecceeece. 552
PABIL.....ooveverreesseseersesssessssesssnesssssssssnneee 166 SOtBIUSNOIGEX ..o 168
PathTOREGION ....ovueererrerrrveseessssesssssesseeee 596 SetCOIOrAGIUSIMENt.....ccoeessscvvrrrnsss e 216
PIE wersreveverereressssssssssee s 360  SEDCBrUSNCOION ..o 342
PIayENhMEtaFile .......eeeeeeeeeeeeereeerreeseree 415 SetDCPENCOION .....cccuvieecieieeeeee s 343
PlayEnhMetaFileRecord............o..vereeerennn.. 417 SetDIBQolorTabIe .......................................... 98
PIGBI ..vvveevereceseesenneeesssssssessssesssssseserees 95  SeDIBHS . 100
POINT coeeveeeeressesesssnseessssesssssees e 629  SeDIBASTODEVICE.....oooserrs 102
POINTL creeeverressenensssssnsessessssesssessssseeen 492 SetEnhMetaFlleBHts ....vooooeree oo 418
POINTS ....oovvrersseesssessessssssssssssssssssnssenee 629  SeGraphicSMOde .........ococvvvrisssicvvnsrsssnns 272
POINTSTOPOINT oo 631 SetMapMode........occeeveenernieeneeerie e 274
POINTTOPOINTS ...covovroveerrressereneesssennen I
POIYBEZIEN .....vvrrscveverressnevenresssessssessseseene sg2  SetMiterLimit
POIYBEZIEITO ....ovovurererieesissnesnsiseeannoens 383 SetPaleteENtries ......coorssvvvversssriinsne 217
POIYDIAW ..o seeeere e sseseeen 384 SEtPIXEl..ueeiceeeeeee e 105
POIYGON. ..o ee e eseeeseesseseeen 362 SetPixelV ..., 106
POIYIING ..rr v eneerresesesensssssnssssessssene 386  SORECL s 625
POIYINETO...oorveorivseeriseesmessensseesseensaseens 387 SEtRECIEMPY evvveeocvvrrr e 626
POIYPOIYGON. ... snsesseens 363 SetROP2....... e 554
POIYPOIYING ....vrerveverrsveversesssneresssssnneee 388 SetStretchBitMOode......c.oocwvreressrnrine 107
PHUARECE ..o 624  SetSystemPaletteUse........occvrrvvrvrcscnn 219
PRVISIDIE. .vrrccccrrecrsesenenennnesnsenssessssssssssns 186 SetVIeWpOHEXEX ..o 276
SetViewportOrgEX ........coveercercresieciniienens 278
SetWIindowEXtEX ......ccccceeneiiicninccenieeens 279
R SEtWINAOWOIGEX........veeeereeeeeereeeesennseeeenns 280
. SetWindowRgN ... 556
RealizePalette .........cococeveriiinieeeees 213 SetWinMetaFileBits ... 419
EEcCt;-r-‘-g--lne- ----------------------------------------------------- ggg SetworIdTransform
RECTL oo 493 g
RectVisible ... 187 StretchDIBits 111
RedrawWindow .........cccceeneecrrreruerneereenennnns 547 Tt
ReleaseDC 336 StrokeAndFillPath ..........cccoeeeiiniincneeeee 598
RESGLDC 337 StrokePath .........ccoovvieiiiiececeeee 599
ResizePaié tte """""""""""""""""""""""" 514 SubtractRect .......c.ccocereeiececcee e 626
RestoreDC.........ooievreeeeeecceee e 338
RGB......orieereenrecsrnesssssesesesesssesssssanas 230 T
RGBQUAD .......oocieciereeereesree e ee s e 148
RGBTRIPLE oo 149 TransparentBlt .........c.cocceeeievienieiceeeienaenns 114
ROUNARECL.......coorvveerrereeneeseseseseessseesesnnens 365 TRIVERTEX oot 151
S U
SAVEDC <..vvvvvvevreresssseesensssssssssssssses e 339 e A 628

SCaAlEVIEWPOREXIEX .....vveoereeeveeereeeeneeeserenns 269 UnrealizeObject ........c.ccociveiiriericnnieniennee 221
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UpdateColors ........cccevereeviirennenieneceenienes 222
UpdateWindow .........ccceeevvineneccnicnincnnenn 557
ValidateRect ........cccoooeeviiiinineceeccnee 558
ValidateRgn........cccccevivevneienininicieecnene 559
VIDEOPARAMETERS ........ccocvvenenierienne 345
WidenPath.........ccooeeriveericeciieceecieeene 600
WindowFromDC .........ccccoveriiiiceinercceee 560
WM_DEVMODECHANGE ...........cccoceeruennen. 350

WM_DISPLAYCHANGE...........ccoovnirminnnne. 562
WM_NCPAINT ...cootviiriiiiiiiccieci 563
WM_PAINT ..o 564
WM_PALETTECHANGED ..........c.cocuvueenee. 231
WM_PALETTEISCHANGING...........ccccceuu. 232
WM_PRINT ..o 566
WM_PRINTCLIENT ....c.oceriirciriciieninicnne 567
WM_QUERYNEWPALETTE .......cccoovevrivnnne 233
WM_SETREDRAW .......ccccoiriiiniiinns 568
WM_SYNCPAINT ..ottt 569
WM_SYSCOLORCHANGE ..........cccceueuruune 234
X
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A CreateStatusWindow ...........ccccvvevniinicienenne. 562
CreateUpDownControl..........cccceveeeevvenieneenae 735
ACM_OPEN ..ottt 127
ACM_PLAY ..ot 128
ACM_STOP.....coieieeeieeeeee s 129 D
ACN_START ..ottt 136 DateTime_GetMOnthCal ...........ooveevveernnnn. 205
ACN_STOP ...ttt saeenes 136 DateTime_GetMonthCalColor .................... 205
AdFiPropSheetPageProc ............................. 435 DateTime_GetMonthCalFont....................... 207
An!mate_Close ............................................ 130 DateTime_GEtRANGE .............reveeeererrerereneee 207
An!mate_C reate ....coevieeeieeieeeeee e, 130 DateTime_GetSystemtime..............cooovee.... 208
An!mate_Open ............................................ 131 DateTime_SetFormat .........ovvvevevereevreernnn. 209
An!mate_OpenEx ........................................ 132 DateTime_SetMonthCalColor.................... 210
An!mate_PIay .............................................. 133 DateTime_SetMonthCalFont........................ 211
An!mate_Seek ............................................. 134 DateTime_SetRange ...........ccoo.vevereeveesrennes 211
Animate_Stop........ccervvrrienenencisescnreene 135 DateTime_SetSystemtime ...............cooevee.... 212
DestroyPropertySheetPage.............cccuu... 436
c DL_BEGINDRAG........coceriemenenirreereriennens 228
DL_CANCELDRAG ......cccoccirererirercricnens 229
CBEM_DELETEITEM .....coooeiiiieneneieene 145 DL_DRAGGING.......coceeiireerireeeireneeeeaene 230
CBEM_GETCOMBOCONTROL ........ccceccue 146 DL_DROPPED......ccocerriririrteiesreseiceena 230
CBEM_GETEDITCONTROL........ccccocvrernenne 146 DRAGLISTINFO ....cccooririnirccerercrcenee 231
CBEM_GETEXTENDEDSTYLE ................. 147 Drawlinsert.............
CBEM_GETIMAGELIST .....ccooeviiiiiiires 147 DrawStatusText
CBEM_GETITEM......ooiieieenieecenceee 148 DTM_GETMCCOLOR .......ccccourirrreririenenns 197
CBEM_GETUNICODEFORMAT..........cce.... 149 DTM_GETMCFONT .....cootriririiieeene 198
CBEM_HASEDITCHANGED ........ccccceeeene 149 DTM_GETMONTHCAL .....ccevceriiieernees 198
CBEM_INSERTITEM .....cocoiiiieiiieeece 150 DTM_GETRANGE.........cccooiiirininereneee 199
CBEM_SETEXTENDEDSTYLE............c..... 151 DTM_GETSYSTEMTIME ........ccceeiieirenene 200
CBEM_SETIMAGELIST......cccviererireene 151 DTM_SETFORMAT ...t 200
CBEM_SETITEM ..ot 152 DTM_SETMCCOLOR........ccceierrrererieeennes 201
CBEM_SETUNICODEFORMAT .........cccc.... 153 DTM_SETMCFONT .....cciieeeieeereeeereeeens 202
CBEN_BEGINEDIT .......ccoceiirenrircneneene 154 DTM_SETRANGE ........ccoovimireirieneneeees 203
CBEN_DELETEITEM......cccocenitriieirceiennns 154 DTM_SETSYSTEMTIME.........ccoeovrrirrnnne 204
CBEN_DRAGBEGIN........ccccerimrriirirrennnne 155 DTN_CLOSEUP .......coiieieeeeeeeeeeeeeenen 213
CBEN_ENDEDIT.....coiieeerenireeeeceeeens 155 DTN_DATETIMECHANGE...........c.ccoeruinne 214
CBEN_GETDISPINFO........ccocreieirrerennne 156 DTN_DROPDOWN......cooiierirereerreeerieeeens 215
CBEN_INSERTITEM........ccecenineiririnreene 157 DTN_FORMAT ..ot 216
CCM_GETUNICODEFORMAT ........ccccovvennne 86 DTN_FORMATQUERY .......coevverirircriennens 216
CCM_GETVERSION........ccooteirireenreiriraenens 87 DTN_USERSTRING........ccccovveriiiriiirenne 217
CCM_SETUNICODEFORMAT .........cccoevueuun. 88 DTN_WMKEYDOWN ......ccccooiriiminrnicnnens 218
CCM_SETVERSION........ccooeriereceeeeene 89
COLORSCHEME .........cccooiierireeeneeeenene 104
COMBOBOXEXITEM......cocevirreerneneeneneenens 158 E
CreatePropertySheetPage ...........ccccoovunnene. 435 ExtensionPropSheetPageProc..................... 437
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F

FIRST_IPADDRESS........ccccovveectrrecvieee 325
FlatSB_EnableScrollBar.............ccceevveereennen. 236
FlatSB_GetScrollinfo........cccccevvvvvveieecvnenenn 237
FlatSB_GetScrollPos...........coceevevveievecnnenns 238
FlatSB_GetScrollProp .........cccccveeereeireennnae 239
FlatSB_GetScrollRange ..........ccocooecevervencnns 241
FlatSB_SetScrollinfo .......c..ccoeevveeveinecnnenne 242
FlatSB_SetScrollPos........ccccceveeeeveercverirennnes 243
FlatSB_SetScrollProp......c.cccceeveeveeereneennnens 244
FlatSB_SetScrollRange.........c.coccevvruevruennee 247
FlatSB_ShowScrollBar..........cccccceveveveeveeennes 248
FORWARD_WM_NOTIFY ...oeeeveeereeecveenns
FOURTH_IPADDRESS..........cocecovevrrrrenee. 326
G

GetEffectiveClientRect .........ccccoceeeercvecrnens
GetMUILanguage........coceeeeeeeeneecienreeeneeceens

H

HANDLE_WM_NOTIFY ......cooeeeereereeereenenne
HDHITTESTINFO......ccoeeceeeeeeteeceeereeneenne 301
HDITEM....coooieeeeee ettt 303
HDLAYOUT ...ttt 306
HDM_CLEARFILTER......coeeveerreereerteeeneenns 258
HDM_CREATEDRAGIMAGE ..................... 259
HDM_DELETEITEM.......ccooeeeieeceeecteeeees 259
HDM_EDITFILTER.....cce et 260
HDM_GETBITMAPMARGIN..........cccceeeuneee. 261
HDM_GETIMAGELIST.......ccoeeeirererrecenen. 261
HDM_GETITEM ......oovieeeeeeceeeecreeieeveens 262
HDM_GETITEMCOUNT .....cocovvererecreerenee. 262
HDM_GETITEMRECT ....cooeeviicricceeecenee 263
HDM_GETORDERARRAY ........ccccceveeuennee. 264
HDM_GETUNICODEFORMAT........cccceeuuee. 265
HDM_HITTEST ..ot 265
HDM_INSERTITEM .....covereeeeceeereeeine, 266
HDM_LAYOUT ...t cveeeneeenns 266
HDM_ORDERTOINDEX .....cccoveeverreerenee. 267
HDM_SETBITMAPMARGIN ....................... 268
HDM_SETFILTERCHANGETIMEOUT ....... 268
HDM_SETHOTDIVIDER..........cccveevererneen. 269
HDM_SETIMAGELIST .......ccovevereeecreeenee 270
HDM_SETITEM......cooeeitireceeeeceeceeeeieee 271
HDM_SETORDERARRAY ......coccevvvereeireranns 271
HDM_SETUNICODEFORMAT ..........cc....... 272
HDN_BEGINDRAG.......c.cceeveeeevrieeeecneee. 291
HDN_BEGINTRACK ......ccooeieererereereeenee 292
HDN_DIVIDERDBLCLICK .........ccoceeveennrnne 292
HDN_ENDDRAG........ccceeeecrieecerceeecaeenn 293

HDN_ENDTRACK ... 293

HDN_FILTERBTNCLICK.......cceveveererreenen. 294
HDN_FILTERCHANGE ........cccecevverererrcnnes 295
HDN_GETDISPINFO........ccocveeriereeeecerenns 295
HDN_ITEMCHANGED ........ccoeveeeveeceeeeenen 296
HDN_ITEMCHANGING .......ccoccvvvvierereeeenen 297
HDN_ITEMCLICK .....cuveeeeeecreceeeceeereene 297
HDN_ITEMDBLCLICK......cceeeeeereereeeenenn 298
HDN_TRACK ...t eeeeeeee et ecene s 298
HDTEXTFILTER Structure ........cccceeveeennee. 306
Header_ClearFilter .........cccoceeeeveieeieeeennen. 274
Header_CreateDragimage ...........cccceeunnene 275
Header_Deleteltem.........cc.cccevnveeeriicnnnnennn. 275
Header_EditFilter
Header_GetBitmapMargin.............cccocceuenene 277
Header_GetimageList..........cccccecrerincnnenen. 278
Header_Getltem ........ccooveevieeiecieeceeeeee, 278
Header_GetltemCount..........cccccvveeverreennen. 279
Header_GetltemRect.........cccoeevvveierceeecrrenns 280
Header_GetOrderArray .........cccocerveevrereennene 281
Header_GetUnicodeFormat......................... 282
Header_Inserthtem ..........cococemeeeiicviieeeeniccens 282
Header_Layout .........cccccevriiinccriincninicnns 283
Header_OrderTolndex........cocceeeceeeecveeeennenn. 284
Header_SetBitmapMargin .........ccccceccerveneene 285
Header_SetFilterChangeTimeouit................ 286
Header_SetHotDivider .........cccoeeeveecreeruennnen. 286
Header_SetimagelList.........cccceveerireeecnnen. 287
Header_Setltem........cccccvveeveeceevceeceeeeee, 288
Header_SetOrderArray.........cccovcererireennnns 289
Header_SetUnicodeFormat......................... 290
HKM_GETHOTKEY. .......cooeeereeeeecreeeenene 315
HKM_SETHOTKEY ....coeeeeireeererccreeireeeeeenes 316
HKM_SETRULES......c.ooeeeeeee e 317
|

INDEXTOSTATEIMAGEMASK .......cccvveeuvnen 94
INitCommOoNCoNtrols.........ccoceeeecueeeecieeerireeenns 83
InitCommonControlSEX.........ccceeeeeevecieeecneens 83
INITCOMMONCONTROLSEX ......cccccvenee 104
InitializeFlatSB ........ccccccveeeiieeeeeeceeee e,

initMUILanguage ..........ccoevevenineniicencen.
IPM_CLEARADDRESS
IPM_GETADDRESS........cccceeueue
IPM_ISBLANK .......ccoeerircnnne

IPM_SETADDRESS
IPM_SETFOCUS.........ccovtmirrrerirenrene
IPM_SETRANGE.........cccoomiirrinrrriirncnen
IPN_FIELDCHANGED..........ccoovverurrrrrennne

L

LBltemFromPt........ccooveeeeeeceeeceeeceee e, 227
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M MonthCal_SetUnicodeFormat ..................... 378

MONTHDAYSTATE.......ccoveeveeeeeeieeieeens 385
MakeDragList .........cooceeeieeiiennernieeieeieeen
MAKEIPADDRESS ........ccceoieeeeerecreeiens
MAKEIPRANGE ......c.ccoeeveeeeeeeieeeereeeceeenns N
MCHITTESTINFO ............ NM_CHAR ....ooommrmmrrrerrceeeseeeereeessesseesssssennssins 95
MCM_GETCOLOR............... NM_CLICK .....ecrereeeeoeeeeemmsessssssssseseeeseeeeeeeseees 95
MCM_GETCURSEL NM_CLICK (Status bar) ..............coowvveeererneees 578
MCM_GETFIRSTDAYOFWEEK................. 341 NM_CLICK (tab) ..c.coveeeeereereereceeeeee e, 639
MCM_GETMAXSELCOUNT .....coccvseessscvens 342 NM_CUSTOMDRAW.......cccovseccrerrerrrenrrrsesss 117
MCM_GETMAXTODAYWIDTH................... 342 NM_CUSTOMDRAW (header).................... 299
MCM_GETMINREQRECT ......cccccvvereeenrnes 343 NM_CUSTOMDRAW (rebar)............cccooe..... 535
MCM_GETMONTHDELTA......cccceeveeereeene 344 NM_CUSTOMDRAW (TOOMIP) ....cvereveennee 687
MCM_GETMONTHRANGE ........ccccceeueennee 345 NM_CUSTOMDRAW (trackbar)................. 728
MOM_GETRANGE.........ooooooooviriiiiiriiiirres NM_DBLCLK ....ccovvvvevaresssmsssssssenreseeeesssseeseee 96
MCM_GETSELRANGE.... NM_DBLCLK (status bar) .........cccoevrrrreeereee 579
MCM_GETTODAY.......... NM_HOVER.......ccccocvvveenrernnnreensrennenessensenessene 9
MCM_GETUNICODEFORMAT ................. 348 NM_KEYDOWN........covvvvvrnnesennennnesnsssnessesseeen 97
MCOM_HITTEST .cooooooooriiimirinnnnisisisssns NM_KILLFOCUS <....ovvvveveeveneeneeeneesnsesenreneeneee 98
MCM_SETCOLOR......... NM_KILLFOCUS (date time) ..........cvccevrevev 219
MCM_SETCURSEL ......... NM_NCHITTEST w.cooorerrerieenssmneesesssssseeenss 08
MCM_SETDAYSTATE NM_NCHITTEST (rebar) ......rererrrrrrrereeee 536
MCM_SETFIRSTDAYOFWEEK.................. 354 NM_OUTOFMEMORY .......ourerererrerrrenneeeee 99
MCM_SETMAXSELCOUNT .......ccvvsscseeve 354 NM_RCLICK ..oosreverrerressssenesessssesssssssenes 99
MCM_SETMONTHDELTA. ....ccoovvvvrvrrirsc 355 NM_RCLICK (N€der) .rrrrssseccvvveeverererrrrrnns 300
MCM_SETRANGE.......c.ccoe et 356 NM_RCLICK (status bar)..........cccoe.ceereernens 579
MCM_SETSELRANGE ......ooooovvrrnnrrrrrerss 357 NM_RCLICK (t2D)...ccvvvereeesnmaererenreeereeeeeee 639
MOM_SETTODAY .........cccoooovmmmmmmrrrrsssssss 358 NM_RDBLCLK ...c.vevevvevvensnennnnenneensssessesssees 100
MCM_SETUNICODEFORMAT................... 358 NM_RDBLCLK (Status bar) .............occocoreeee. 580
MCN_GETDAYSTATE.....ccooeevvreeeeeeveeenns 379 NM_RELEASEDCAPTURE........o.oveeeeeernene. 101
MCN_SELCHANGE.........ccccoomreeecreeeecnnns 380 NM_RELEASEDCAPTURE (header).......... 301
MCN_SELECT ... 380 NM_RELEASEDCAPTURE (monthcal)....... 381
MeNUHEIP ..ot 564 NM_RELEASEDCAPTURE (pager)............ 408
MonthCal_GetColor...........cceeeeuverecreercnrenne 359 NM_RELEASEDCAPTURE (rebar)............. 537
MonthCaI_GetC.urSeI .................................. 360 NM_RELEASEDCAPTURE (ab) ................ 640
MonthCal_GetFirstDayOfWeek................... 361 NM_RELEASEDCAPTURE (trackbar)........ 729
MonthCal_GetMaxSelCount ....................... 362 NM_RELEASEDCAPTURE (up-down) ....... 746
MonthCal_GetMaxTodayWidth.................... 363 NM_RETURN ...oooooceommmmmneenemmssssssenesneeseeees 101
MonthCal_GetMinREqRECt .........c.coocccccccc 363 NM_SETCURSOR..........covvemrerrnnnrrnnrrrresssses 102
MonthCal_GetMonthDelta............cccceeeennn.e. 364 NM_SETCURSOR (ComboBOXEX) ............. 157
MonthCal_GetMonthRange ........................ 365 NM_SETFOCUS......ccouurmmmrrirmrsnrecresenneeesenne 102
MonthCal_GetRange........cccceccevereeirnrcnene 366 NM_SETFOCUS (date time) ..........ccooooue..... 219
MonthCal_GetSelRange .........cccccceveruennnen. 367 NM TOOLTIPSCREATED oo, 103
MonthCal_GetToday .......c.ccceeveerceerrieecennnee. 368 NME:BEDRAGBEGW ____________________________ 161
MonthCal_GetUnicodeFormat .................... 368 NMCBEENDEDIT .......cvvvvrveenrnnernrnreesessesesees 160
MonthCal_HITeSt.........oooooovoviiriiiiiiriiirs 369 NMCHAR ....coooormrmeeeeemsemmsmsssamssssssssssessseeeee 105
MonthCal_SetColor .........cceeeerreeeeeeciinieeeennne 370 NMCOMBOBOXEX oo 161
MonthCal_SetCurSel........ccccceecvveecrverenrenne 371 NMCUSTOMDBRAW. .o 119
MonthCal_SetDayState...........cccceervereeenen. 372 NMDATETIMECHANGE. ..o oo 290
MonthCal_SetFirstDayOfWeek.................. 373 NMDATETIMEFORMAT ... 221
MonthCal_SetMaxSelCount.........c..cccoveenne 374 NMDATETIMEFORMATQUERY ..., 200
MonthCal_SetMonthDelta..........ccccocueeeenneee 375 NMDATETIMESTRING oo 203
MonthCal_SetRange.........ccccceevvvericrnirinenne 376 NMDATETIMEWMKEYDOWN ..o, 224
MonthCal_SetSelRange.................cc.ccoo..... 877 NMDAYSTATE ...coocvvvvemmmmmamssassssesseesereseesee 384
MonthCal_SetToday........c.ccccmwvusrirssssssssss 877 NMHDDISPINFO ...cccovvvvmrmmmmmsamsessesseeeeeesee 307
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NMHDFILTERBTNCLICK Structure............ 308 PGM_SETBORDER.......cccceevvevireeerecreennene 396
NMHDR ..o 106 PGM_SETBUTTONSIZE.........cccoceereruranen. 396
NMHEADER.......cccooitrereeeeie et 309 PGM_SETCHILD.....cceeverererrrereenereceraenne 397
NMIPADDRESS. ..........cooeeeeiereeeenereeennes 329 PGM_SETPOS ...ttt 398
NMKEY ..o 107 PGN_CALCSIZE .......cccoeeereereceeeecreeeenen. 409
NMMOUSE........ccooieeeeecee e 107 PGN_SCROLL......ccoevteeirireereeeeeeceeaeene 409
NMOBJECTNOTIFY ....cooevieerereererenienens 108 PropertySheet.........ccovieiniicnicnieee 438
NMPGCALCSIZE ... 410 PropSheet_AddPage........cccceuveererererrennene 461
NMPGSCROLL .......ooveeeereeeeeeceeveceerees 411 PropSheet_Apply......ccoeveriecerrencieriensieenee. 461
NMRBAUTOSIZE ........cccooeiiieeereeene 544 PropSheet_CancelToClose............c.ccceueenue. 462
NMREBAR.......ccoreree e 545 PropSheet_Changed........cccccecvnerierrerunnen. 463
NMREBARCHEVRON ........ccccceveneneninnn. 546 PropSheet_GetCurrentPageHwnd .............. 464
NMREBARCHILDSIZE...........c.cccovvverrrrrnne. 547 PropSheet_GetTabControl............cccccceuunnen. 465
NMSELCHANGE.........ccocooiierieeeceeeeeenne 384 PropSheet_HwndTolndex...........ccecerrerrnnnene 465
NMTCKEYDOWN .......ccooeverereereeeeeeene 644 PropSheet_ldTolndex........c..ccceeereecrereennene 466
NMTOOLTIPSCREATED.......ccccccvverieennnen. 109 PropSheet_IndexToHwnd.............cccceecenne. 467
NMTTCUSTOMDRAW.........ccoereeeerrennennes 691 PropSheet_IndexTold...........ccecrererrinnennnne 467
NMTTDISPINFO .....cceevrireirereeeeeeeerereenens 691 PropSheet_IndexToPage .......c.ccccvervrnennnnne 468
NMUPDOWN .....oooiiririnenereeee e 747 PropSheet_InsertPage ..........cccccooeveneneeenne 469

PropSheet_IsDialogMessage..........c..ccueu.n. 470

PropSheet_PageTolndex .........cccceeeuenenne. 471
P PropSheet_PressButton ...........cccccecevieennne 472
Pager_ForwardMOUSE............cccerverurreerennns 399 PropSheet_QuerySiblings ...............cc.ococc... 473
Pager_GetBKCOIOr ............occerveecerereerrenans 399 PropSheet_RebOOtSystem ................ccc....... 474
Pager_GetBorder ...........c.c...coueuereeumnenneees 400 PropSheet_RemovePage............c.......co... 474
Pager_GetButtonSize............ccoeeeruveriinnnne 401 PropSheet_RestartWindows................... 475
Pager_GetBUONSEALE ............ovveererererereens 401 PropSheet_SetCurSel .........cccoovverccrinennene 476
Pager_GetDropTarget..........ccoeeeeveeerrereenns 402 PropSheet_SetCurSelByID......................... 477
Pager_GetPOS..........cooocumvueereeeecsneaenienns 403 PropSheet_SetFinishText..........ccocooooccev. 477
Pager_RecalCSize............ouwwermrerrneriinnees 403 PropSheet_SetHeaderSubTitle ................... 478
Pager_SetBKCOIOT..........orsvverrsseerrrsevens 404  PropSheet SetHeaderTitle..........coocconee... 479
Pager_SetBOITEr..........cccccvvrermueeeerrrsseeee 405 PropSheet_SetTitle..........cooomvveersssonn 480
Pager_SetBUtONSIZe ..........ooccvverrrrrrrvee 406 PropSheet_SetWizBUttons....................... 481
Pager_SEtChild ...........cccccererrsseerrerrsssseeen 406 PropSheet_UnChanged............cceeccvvvee 482
Pager_SetPos ............................................. 407 PROPSHEETHEADER. ...oooovvvvvvvvn 493
PBM_DELTAPOS ...cccccccrrrvrrrraserrerssenners 417~ PROPSHEETPAGE......imoiimrsssiniiren 499
PBM_GETPOS......coosserrrsserrsssesesrssnssnns 417 ~ PropSheetPageProc........vevrecsivecnee 439
PBM GETRANGE oo 418 PropSheetProc ..........cccooeeievencneecienienene 440
PBM_SETBARCOLOR ..o 419 PSHNOTIFY oot 503
PBM_SETBKCOLOR ..o, 419 PSM_ADDPAGE ...t 441
PBM_SETPOS oo 420 PSM_APPLY ..ottt eeeeeeeeae e 442
PBM_SETRANGE ....ccccccorvvrrrrsvernrsseenes 421 PSM_CANCELTOCLOSE ......ccoosvvvsssssnsen 442
PBM_SETRANGES2......oooooeoeeeeeeeeeeeerrnn, 421 PSM_CHANGED.......ccooeeeireeeeeeceereereeene 443
PBM_SETSTEP ...vvvvererssseeeeennrsssssssssssnnens 422 PSM_GETCURRENTPAGEHWND............. 444
PBM_STEPIT ..ooooceerrreerrsssneersssessnssnnnes 423 PSM_GETTABCONTROL....ooccomrssivirnen 445
PBRANGE w....coooesvverreeerrsssnnnsssssnnessnnnes 423 PSM_HWNDTOINDEX...cooocvvsssmrrrissinessss 445
PGM_FORWARDMOUSE .....ovooooeeevren. 390 PSM_IDTOINDEX ....vvieeereereeeeseeeeeecerenas 446
PGM_GETBKCOLOR .......ccorrsseererrressenen 391 PSM_INDEXTOHWND....ocvvvresnrnssssssinn 448
PGM_GETBOHDER ................................ 391 PSM_INDEXTO'D ....................................... 447
PGM_GETBUTTONSIZE oo 392 PSM_INDEXTOPAGE.......cccooceeeiecrerereene 447
PGM_GETBUTTONSTATE oo 392 PSM_INSERTPAGE.......cccoovevieeeecrerieeeenn. 448
PGM_GETDROPTARGET .....crossvrrrrsenee 393  PSM_ISDIALOGMESSAGE ...cocccosvcmvveson 449
PGM_GETPOS .......ooocerrrerrscensssenrsnees 394  PSM_PAGETOINDEX...cccooimmrressiriireen 450
PGM_RECALCSIZE........oossccerrsevrrrrsivers 395  PSM_PRESSBUTTON......oooimmrimmirrsen 451

PGM_SETBKCOLOR....cc.ccccocesveerrrrassveen 395  PSM_QUERYSIBLINGS......oovorrrersnrrsen 451
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PSM_REBOOTSYSTEM......ovoorveerrererennn. RB_SETCOLORSCHEME........ovvererve. 529
PSM_REMOVEPAGE .................... RB_SETPALETTE ..oomveeeeeeeeeeseeeeeeeseessrenn. 529
PSM_RESTARTWINDOWS ..................... 453 RB_SETPARENT ....oeeeeeeeseeeeeresrrenee. 530
PSM_SETCURSEL ..o, 454 RB_SETTEXTCOLOR .....eoveeeeeeeeeerreerrinnn. 531
PSM_SETCURSELID ..o 455 RB_SETTOOLTIPS ..o, 532
PSM_SETFINISHTEXT eoeeeoveeeeeeesrveeerrnnn. 456 RB_SETUNICODEFORMAT ........cosvv... 532
PSM_SETHEADERSUBTITLE .................. 456 RB_SHOWBAND........oveeeeeeeeeeeseeeeesseeeeseee 533
PSM_SETHEADERTITLE ......veereeeeereeeen.. 457 RB_SIZETORECT ..o 534
PSM_SETTITLE cooooeeeeeeeeeeeeseseereees oo RBHITTESTINFO ..ooooeeeeeee oo eeeses e 548
PSM_SETWIZBUTTONS RBN_AUTOSIZE ...ooeeeeeeeeeeeeeeeeesseeees e 537
PSM_UNCHANGED ............. RBN_BEGINDRAG. ... eeeeeeeeeeereesreesseonn. 538
PSN_APPLY ..o RBN_CHEVRONPUSHED ........ooooereeon... 539
PSN_GETOBUECT .o seeeeeseesee RBN_CHILDSIZE ...coooeveeeeeeeeeeeereersereesenees 539
PSN_HELP oo eeseeses e RBN_DELETEDBAND.......ovveeveeereerereeserrenn. 540
PSN_KILLACTIVE ..o RBN_DELETINGBAND ..., 541
PSN_QUERYCANCEL.......eeoeeeeerreerrrererronn. RBN_ENDDRAG «..coorvereeeererereeeressseesenee 541
PSN_QUERYINITIALFOCUS.........oooo...... 487 RBN_GETOBUECT ...ovvvereeeeeeereeeeeeseeessenens 542
PSN_RESET c.oorveeeeeeeeseeeeeseeeeeeseseessseeene 488 RBN_HEIGHTCHANGE ......eoeveeeeeeeerenonn. 543
PSN_SETACTIVE ..o eereeeeeeseee. 489 RBN_LAYOUTCHANGED..........oveeeveererenn.. 543
PSN_TRANSLATEACCELERATOR........... 489 REBARBANDINFO.........veoeeeeeeeeeesreesrronn. 548
PSN_WIZBACK ... eereerereereeeerseeeeesseereens. 490 REBARINFO ... 552
PSN_WIZFINISH. oo 491
PSN_WIZNEXT oo eesese 492 S
R SB_GETBORDERS.........eooveeeeeeeereeeeeseres 565

SB_GETICON ... eoeeeeeeeeeeeeeeeeeeeeesseeesss 566
RB_BEGINDRAG .......eoroeeereereeseseeeeseeee 510 SB_GETPARTS ..o eeeeeeeeeee e 566
RB_DELETEBAND ..o 511 SB_GETRECT ..oeeeeoeeeeeeeeeeeeeeeeeeeeeseseeenees 567
RB_DRAGMOVE ... 511 SB_GETTEXT oo eeeeeeeeeeseeeeesseeesseeenes 567
RB_ENDDRAG ..eooveoeeeeeeeeeeeeeeeeeseeese 512 SB_GETTEXTLENGTH oo 569
RB_GETBANDBORDERS .......coooeooovereenen.. 512 SB_GETTIPTEXT covoereeeeeeeeseeeeeseeesseeeennes 570
RB_GETBANDCOUNT ..o, 513 SB_GETUNICODEFORMAT ... 570
RB_GETBANDINFO ..o 514 SB_ISSIMPLE......ecoeeeeeeeeeeeeeeeeeeseeeeeseeeeee 571
RB_GETBARHEIGHT ..., 515 SB_SETBKCOLOR w..ooeveeeeeeeeeeeeeseeeereresenns 572
RB_GETBARINFO ..o, 515 SB_SETICON ..oovveeeeeeeeeeeeseeeeeseeeeesseeeenees 572
RB_GETBKCOLOR w...coveveeereee e 516 SB_SETMINHEIGHT ..o 573
RB_GETCOLORSCHEME............cooove...... 516 SB_SETPARTS ..ot seeeeseeeesseeseeesenne 574
RB_GETDROPTARGET ..., 517 SB_SETTEXT coreveereeeeeereeeeeeeeeseseessesseenesees 574
RB_GETPALETTE ..ooeeoeeeeeeeeesreeeseeseee. 518 SB_SETTIPTEXT vvoooreeeeeeeseeeeeeseeesseeserees 575
(2123 CT =3 =103 518 SB_SETUNICODEFORMAT ...co.vovererennnn. 576
RB_GETROWCOUNT ..o, 519 SB_SIMPLE ......oveoeeeeeeeeeeeseeeeseeeees e 577
RB_GETROWHEIGHT ....ovveoreeeeresrreeeeeonn. 519 SBN_SIMPLEMODECHANGE..................... 580
RB_GETTEXTCOLOR ....vveoveeeeereressre 520 SECOND_IPADDRESS........vevveeeereerrernnnn. 328
RB_GETTOOLTIPS w.eoomoveeeeeeeeeeeeeeseree 520 ShowHIdEMENUCH ..o 85
RB_GETUNICODEFORMAT ......oovoo.... 521
RB_HITTEST oo eeeseeeese e
RB_IDTOINDEX ... T
RB_INSERTBAND ........ooovvevviriiisnniiinnnnnes TabCtrl_AJUStRECL.........oorveeeereeerereeeennne 619
RB_MAXIMIZEBAND TabCtrl_DeleteAlIemS...........ovveeerreeerennnn. 620
RB_MINIMIZEBAND............. TabCtrl_Deletefem..........oveeeeereeseeereeessres 620
RB_MOVEBAND........ooriirriiie TabCtrl_DeSeleCtAll..........eveeeeeeeeereeeeere. 621
RB_PUSHCHEVRON .........cccoovvvviiiinnnes 526 TabCtrl_GetCurFocus.......cccccveeeevvecivnneeeenne 622
RB_SETBANDINFO.........oiomrriiieriiins 527 TabCtrl_GetCUrSel ....vvemeeeereeeereeeeeeseeessrnnn 622
RB_SETBARINFO ......cooceiirirereeerennns 527 TabCtrl_GetExtendedStyle ...........ovveevennn.. 623

RB_SETBKCOLOR.........ccorreiicirrinnns 528
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TabCtrl_GetlmagelList...........ccccccvvecererennnns 623
TabCtrl_Gethtem.........ccccveveeeviieicrceeecieens 624
TabCtrl_GetltemCount ..........ccceecvrvveecrennnes 625
TabCtrl_GetltemRect ..........ccoeevvrievrvercneen. 625
TabCtrl_GetRowCount.........ccccoeereererennen.. 626
TabCtrl_GetTooITips ......cccveererererrriiinene 627
TabCtrl_GetUnicodeFormat............cccccueneee 627
TabCtrl_Highlightltem..........ccccooneneiniennnns 628
TabCtrl_HItTest ....ccecveevveerrerececceereeeieens 629
TabCtrl_Insertltem........ccccccvvervceerieceerccnene, 629
TabCtrl_Removelmage .........ccccevererrnenenne 630
TabCtrl_SetCurFocus...........cceueeevrcevreseeennes 631
TabCtrl_SetCurSel .........ccceeeevveveevecereeienenn. 632
TabCtrl_SetExtendedStyle...........cccccvvreuenne 632
TabCtrl_SetimagelList...........ccccoervecieennnen. 633
TabCtrl_Sethtem ........cccccevvvveeeceeecceerecee, 634
TabCtrl_SetltemEXxtra........cccccevuvrvevrveeennenn. 634
TabCtrl_SetltemSize .......ccceevvveveeverrccnnenn. 635
TabCtrl_SetMinTabWidth...........ccccocvveueennen 636
TabCtrl_SetPadding.........ccccververerrenernenenne 637
TabCtrl_SetTooITipS ...coceeeerereeeeeeereee e, 637
TabCtrl_SetUnicodeFormat ..............cccucu... 638
TBM_CLEARSEL .......ccevvivieveeeecee e,
TBM_CLEARTICS....

TBM_GETBUDDY. .....cceeierrrercereciecieee s
TBM_GETCHANNELRECT ......cccceevevvireenns 707
TBM_GETLINESIZE .........ccccovimrireiriieenn, 708
TBM_GETNUMTICS........ooeeeeeeeecereeens 708
TBM_GETPAGESIZE .......ccceoeeerrevierernes 709
TBM_GETPOS.......cocieeeertere e enns 710
TBM_GETPTICS.....oooeteeereeeereecte e 710
TBM_GETRANGEMAX......cooiveirerieeieens 711
TBM_GETRANGEMIN .......coevervreeireerinene 711
TBM_GETSELEND......cceeoeeeerecieceee e 712
TBM_GETSELSTART ....oecceiveeceeccreesieene 713
TBM_GETTHUMBLENGTH..........ccccvereenne 713
TBM_GETTHUMBRECT ......coooeiveeereereenne 714
TBM_GETTIC.....cooiiereeeree e 715
TBM_GETTICPOS.......ccoeeeereeceeeereecieenne 715
TBM_GETTOOLTIPS......cooeeveecreeceeereeens 716
TBM_GETUNICODEFORMAT .....ccoceevvernnes 716
"TBM_SETBUDDY .....cevvtirreereecierseeeeeeens 717
TBM_SETLINESIZE..........ccoeeverrecrerrrerenen. 718
TBM_SETPAGESIZE........ccooveeereereererenns 719
TBM_SETPOS ... 719
TBM_SETRANGE .......cccccovvecirrecerecreenee 720
TBM_SETRANGEMAX .....ccvrvereierereireenns 721
TBM_SETRANGEMIN .........ccocevvrvvrerrenen. 722
TBM_SETSEL ....cocvecvieeee e eneens 722
TBM_SETSELEND .....cccvvrteeieiciecireecienns 723
TBM_SETSELSTART ....ooovevrveecree s 724
TBM_SETTHUMBLENGTH..........c.cceeueunee. 725
TBM_SETTIC ..ot 725
TBM_SETTIPSIDE.......ccooveeeereeeierieee e 726

TBM_SETTOOLTIPS.......ccoiiereiirceine 727

TCHITTESTINFO ..ot 644
TCITEM....ociiicrcc e 645
TCITEMHEADER ... 647
TCM_ADJUSTRECT ..ot 601
TCM_DELETEALLITEMS.........ccrerrerenne 601
TCM_DELETEITEM ....ccocooviiiiiiiiirecs 602
TCM_DESELECTALL.......ccoeveriiiciircnan 602
TCM_GETCURFOCUS.........ccoeeiiviriiririienee 603
TCM_GETCURSEL.......ccociniririiriicne, 604
TCM_GETEXTENDEDSTYLE ........ccccceuu. 604
TCM_GETIMAGELIST .....ccoocviniiircirennee 605
TCM_GETITEM ..o 605
TCM_GETITEMCOUNT ......ccverienrirecneennen 606
TCM_GETITEMRECT ....ccovviriiriiicienieens 606
TCM_GETROWCOUNT ......oceirrrrirreennes 607
TCM_GETTOOLTIPS.......ccoveeiriicrecnnes 607
TCM_GETUNICODEFORMAT.......ccccnenne. 608
TCM_HIGHLIGHTITEM.....ccooviriiirrircnnnes 609
TCM_HITTEST ...ttt 609
TCM_INSERTITEM ....oooeviiiriiiiincenieeen, 610
TCM_REMOVEIMAGE..........cccooonieirenne 611
TCM_SETCURFOCUS.........ccccrviririenne, 611
TCM_SETCURSEL ......cccvevriiiriircrenes 612
TCM_SETEXTENDEDSTYLE........ccvcceuene. 613
TCM_SETIMAGELIST ......covviiiiiriinne 614
TCM_SETITEM .....oovieiiriieeireeeirceeene 614
TCM_SETITEMEXTRA ....ccccciiireiiiierene 615
TCM_SETITEMSIZE .........cocovvmriniirirnnne 616
TCM_SETMINTABWIDTH.......cccoevriirnne. 616
TCM_SETPADDING.........coovirererirrerrene 617
TCM_SETTOOLTIPS .......covirreirreeennnnns 617
TCM_SETUNICODEFORMAT .......ccconmeuene 618
TCN_FOCUSCHANGE .........ccoovcvrriririnnn 640
TCN_GETOBUJECT ......ccriieiceriireecene 641
TCN_KEYDOWN.......ooeirinirrenneeecreseenene 642
TCN_SELCHANGE ........cccooviririirrrcirnnnns 642
TCN_SELCHANGING ........cccovvirirriinrinne 643
THIRD_IPADDRESS........ccoeceivieirniiene 329
TOOLINFO.....coctrrceieieecse e 693
TTHITTESTINFO ... 695
TTM_ACTIVATE ...t 666
TTM_ADDTOOL ......oooitiriiiiiiint s 666
TTM_ADJUSTRECT ..ot 667
TTM_DELTOOL......occseerierrercienieeirenreeeas 668
TTM_ENUMTOOLS......cooreeerrereecrrnienees 669
TTM_GETBUBBLESIZE..............cccconrenne. 669
TTM_GETCURRENTTOOL...........ceevruruneee 670
TTM_GETDELAYTIME........cccciiiiiiinnne 671
TTM_GETMARGIN.......cocovriiricrinn 671
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information on mouse, keyboard, and other input-device
interaction and on how to use the common interface
elements supplied by the system. It also includes informa-
tion about supporting international and disabled users.
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Wouldn't it be great to have an enterprise
application’s infrastructure so that you could inherit
what you need and spend your time writing your
own business logic? COM+ is what you’ve been
waiting for—an advanced development environment
that provides prefabricated solutions to common
enterprise application problems. UNDERSTANDING
COM+ is a succinct, entertaining book that offers an
overview of COM+ and key COM+ features, explains
the role of COM+ in enterprise development, and
describes the services it can provide for your com-
ponents and clients. You’ll learn how COM+ can
streamline application development to help you

get enterprise applications up and running and

out the door.
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This essential Windows 2000 and Windows 98/
Windows 95 reference volume is part of the five-volume
Microsoft Win32® Developer’s Reference Library. In its
printed form, this material is portable, easy to use, and
easy to browse—a highly condensed, completely indexed,
intelligently organized complement to the information
available on line and through the Microsoft Developer
Network (MSDN). Each volume includes an overview of
the five-volume library, two appendixes of programming
elements, and tips on how and where to find other
Microsoft developer reference resources you may need.

Microsoft Windows Ul

This volume provides complete reference materials about
Windows User Interface programming elements such as
buttons, edit and static controls, combo and list boxes,
and scroll bars. It also includes information about resources
such as carets, cursors, icons, menus, and strings; user
input via mouse and keyboard, keyboard accelerators,
and the Common Dialog Box Library; and windowing dialog
boxes, messages and message queues, the Multiple-
Document Interface, timers, window classes, procedures,
properties, and more.
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