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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. 

High-Resolution Timer 
A counter is a general term used in programming to refer to an incrementing variable. 
Some systems include a high-resolution performance counter that provides high­
resolution elapsed times. 

If a high-resolution performance counter exists on the system, the 
QueryPerformanceFrequency function can be used to express the frequency, in 
counts per second. The value of the count is processor-dependent. On some 
processors, for example, the count might be the cycle rate of the processor clock. 

The QueryPerformanceCounter function retrieves the current value of the high­
resolution performance counter (if one exists on the system). By calling this function at 
the beginning and end of a section of code, an application essentially uses the counter 
as a high-resolution timer. For example, suppose that QueryPerformanceFrequency 
indicates that the frequency of the high-resolution performance counter is 50,000 counts 
per second. If the application calls QueryPerformanceCounter immediately before and 
immediately after the section of code to be timed, the counter values might be 1500 
counts and 3500 counts, respectively. These values would indicate that .04 seconds 
(2000 counts) elapsed while the code executed. 

Timer Reference 
Timer Functions 

KiliTimer 
The KillTimer function destroys the specified timer. 

Parameters 
hWnd 

[in] Handle to the window associated with the specified timer. This value must be the 
same as the hWndvalue passed to the SetTimer function that created the timer. 

ulDEvent 
[in] Specifies the timer to be destroyed. If the window handle passed to SetTimer is 
valid, this parameter must be the same as the ulDEventvalue passed to SetTimer. 
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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 kerneI32.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. 

Parameters 
/pFrequency 

[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. 



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 kerneI32.lib. 
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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 nlDEvent parameter is ignored. 

nlDEvent 
[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 
hWnd already has a timer with the value nlDEvent, 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 IpTimerFunc is NULL, the system posts a WM_TIMER message to the application 
queue. The hwnd member of the message's MSG structure contains the value of the 
hWnd 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 nlDEvent 
parameter. 

The timer identifier, nlDEvent, 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 Functions, 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 application-defined function name. 



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 
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[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. 

Nf;), 
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. 

Timers Overview, 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. 
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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: 

• System classes 

• 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. 

I 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 
so, 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 CaliWindowProc function passes message information to the specified window 
procedure. 

Parameters 
IpPrevWndFunc 

[in] Pointer to the previous window procedure. 

If this value is obtained by calling the GetWindowLong function with the nlndex 
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 CaliWindowProc 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 
CaliWindowProc. 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: 

',~RESV\.;ty:J~!~tlge~¥~ifM~'e~;,j;~lf'fit1~:1,~ri;.'~~~~;~l!>~JiA~1WT·,.,c.;,;·. 

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

1:tl'tt FAR\lf:tj!Aff 

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: 

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 CaliWindowProc 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, SetWindowLong 

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. 

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. 



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

Window Procedures Overview, Window Procedure Functions, CaliWindowProc, 
DefDlgProc, 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. 

tRt"sOtir~AtLlt4~KWlt1dQwproc( , .. ,)' 'J 0" 

.. I:. "·.;~~~)~f:.~}2~~~~:~~~1tf:~~~}t;1er.. ' .. ') 
,,' .A~ ;'o/f18ra-Iti;; {tfi rS:T-l1ess~e :~arjirilt!hr! 
,,';,~IlARA";Gl~r~~ ;11 $~~M m~ss·~tJ~par~\T'e~~r .• 
):;,o.{~;'!~/j;!~~«i~')'O~;~ 0 ~~'~ <~>:~<'"c ~;:/ f' " 

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, CaliWindowProc, 
DefWindowProc, RegisterClass 

Wi ndow 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 (MOl) 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. 

EnumPropsEx includes an extra parameter for application-defined data used by the 
callback function. For more information about the callback function, see 
PropEnumProcEx. 



Window Property Reference 
Window Property Functions 

EnumProps 
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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. 

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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Window Properties Overview, Window Property Functions, EnumPropsEx, GetProp, 
PropEnumProc, RemoveProp, Set Prop 

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 PropEnumProcExfunction. 

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. 
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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 previous 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 95198: 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, 
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. 

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: 

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

• 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. 

• 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. 
PropEnumProcEx is a placeholder for the application-defined function name. 

r:;~;~~;, ... ,.<" ," 
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: 

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

• 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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• 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. 

IpSfring 
[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 IpString, 
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. 



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

Window Properties Overview, 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 SystemParameterslnfo function with the wAction parameter set 
to SPLSETDESKWALLPAPER and the IpvParam parameter specifying a bitmap file 
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name. SystemParameterslnfo 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. 

Vertical scroll bar 

- "'''71~ln border 

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. Items 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 application 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. 
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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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APPENDIX A 

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. I can't 
guarantee a reply, but I'll read it, and if others can benefit, I'll incorporate the idea into 
future volumes. 

Button Reference 53 
Button Functions 53 
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Button Messages 56 
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BM_GETIMAGE 
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BM_SETCHECK 
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Caret Reference 192 
Caret Functions 192 

CreateCaret 
DestroyCaret 
GetCaretBlinkTime 
GetCaretPos 
HideCaret 

SetCaretBlinkTime 
SetCaretPos 
ShowCaret 

Combo-Box Reference 73 
Combo-Box Functions 73 

DlgDirListComboBox 
DlgDirSelectComboBoxEx 
GetComboBoxl nto 

Combo-Box Structures 77 
COMBOBOXINFO 
COMPAREITEMSTRUCT 
DRAWITEMSTRUCT 
MEASUREITEMSTRUCT 

Combo-Box Messages 84 
CB~DDSTRING 

CB_DELETESTRING 
CB_DIR 
CB_FINDSTRING 
CB_FINDSTRINGEXACT 
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CB_GETCURSEL 
CB_GETDROPPEDCONTROLRECT 
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CB_GETDROPPEDWIDTH 
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CB_GETHORIZONTALEXTENT 
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Combo-Box Reference (continued) 
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BITMAPV5HEADER .................................... 133 DrawAnimatedRects .................................... 513 
BLENDFUNCTION ...................................... 140 DrawCaption ................................................ 514 

DrawEdge .................................................... 516 

c DrawEscape ................................................. 309 
DrawFocusRect ........................................... 518 

Cancel DC .................................................... 295 DrawFrameControl ...................................... 519 

ChangeDisplaySettings ............................... 296 
ChangeDisplaySettingsEx ........................... 299 

DrawState .................................................... 522 
DrawStateProc ............................................. 525 

Chord ........................................................... 354 
ClientToScreen ............................................ 252 
CloseEnhMetaFile ....................................... 397 E 
Close Figure ................................................. 589 Ellipse .......................................................... 356 
COLORADJUSTMENT ............................... 142 EMR ............................................................. 421 
COLORREF ................................................. 223 EMRALPHABLEND ..................................... 423 
CombineTransform ...................................... 253 EMRANGLEARC ......................................... 425 
CopyEnhMetaFile ........................................ 398 EMRARC ..................................................... 426 
CopyRect ..................................................... 619 EMRARCTO ................................................ 426 
Create Bitmap ................................................ 71 EMRCHORD ................................................ 426 
CreateBitmaplndirect.. ................................... 73 EMRPIE ....................................................... 426 
CreateBrushlndirect .................................... 157 EMRBITBL T ................................................. 427 
CreateCompatibleBitmap .............................. 74 EMRCREATEBRUSHINDIRECT ............... .431 
CreateCompatibleDC .................................. 303 EMRCREATECOLORSPACE ..................... 432 
CreateDC ..................................................... 304 EMRCREATEDIBPATTERNBRUSHPT ...... 434 
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EMRCREATEMONOBRUSH ...................... 435 EMRSCALEWINDOWEXTEX ..................... 468 
EMRCREATEPALETTE .............................. 436 EMRSELECTOBJECT ................................. 469 
EMRCREATEPEN ...................................... 437 EMRDELETEOBJECT ................................. 469 
EMRELLIPSE EMRSELECTPALETTE ............................... 470 
EMRRECTANGLE ...................................... 437 EMRSETARCDIRECTION .......................... 471 
EMREOF ..................................................... 438 EMRSETBKCOLOR .................................... 471 
EMREXCLUDECLIPRECT ......................... 439 EMRSETTEXTCOLOR ................................ 471 
EMRINTERSECTCLIPRECT ...................... 439 EMRSETCOLORADJUSTMENT ................. 472 
EMREXTCREATEFONTINDIRECTW ........ 439 EMRSETCOLORSPACE ............................. 469 
EMREXTCREATEPEN ............................... 440 EMRSELECTCOLORSPACE ...................... 469 
EMREXTFLOODFILL. ................................. 441 EMRDELETECOLORSPACE ...................... 469 
EMREXTSELECTCLlPRGN ....................... 442 EMRSETDIBITSTODEVICE ........................ 472 
EMREXTTEXTOUT A .................................. 443 EMRSETICMPROFI LE ................................ 474 
EMREXTTEXTOUTW ................................. 443 EMRSETMAPPERFLAGS ........................... 475 
EMRFILLPATH EMRSETMITERLIMIT ................................. 476 
EMRSTROKEANDFILLPATH ..................... 444 EMRSETPALETTEENTRIES ..................... .476 
EMRSTROKEPATH .................................... 444 EMRSETPIXELV ......................................... 477 
EMRFILLRGN ............................................. 444 EMRSETVIEWPORTEXTEX ....................... 478 
EMRFORMAT ............................................. 445 EMRSETWINDOWEXTEX .......................... 478 
EMRFRAMERGN ........................................ 446 EMRSETVIEWPORTORGEX ..................... 479 
EMRGDICOMMENT ................................... 447 EMRSETWINDOWORGEX ......................... 479 
EMRGLSBOUNDEDRECORD ................... 448 EMRSETBRUSHORGEX ............................ 479 
EMRGLSRECORD ...................................... 449 EMRSETWORLDTRANSFORM ................ .479 
EMRGRADIENTFILL. .................................. 450 EMRSTRETCHBL T .................................... .480 
EMRINVERTRGN ....................................... 451 EMRSTRETCHDIBITS ................................ 482 
EMRPAINTRGN .......................................... 451 EMRTEXT .................................................... 484 
EMRLlNETO ............................................... 452 EMRTRANSPARENTBL T .......................... .485 
EMRMOVETOEX ........................................ 452 EndPaint ...................................................... 526 
EMRMASKBL T ............................................ 452 EndPath ....................................................... 590 
EMRMODIFYWORLDTRANSFORM .......... 455 Enhanced Metafile Records with No 
EMROFFSETCLlPRGN .............................. 455 Parameters ............................................... 487 
EMRPIXELFORMAT ................................... 456 Enhanced Metafile Records with One 
EMRPLGBL T ............................................... 457 Parameter ................................................ 487 
EMRPOLYDRAW ........................................ 459 EnhMetaFileProc ......................................... 402 
EMRPOLYDRAW16 .................................... 460 ENHMETAHEADER .................................... 488 
EMRPOLYLlNE ........................................... 461 ENHMETARECORD .................................... 491 
EMRPOL YBEZIER ...................................... 461 EnumDisplayDevices ................................... 31 0 
EMRPOL YGON ........................................... 461 EnumDisplaySettings ................................... 311 
EMRPOL YBEZIERTO ................................. 461 EnumDisplaySettingsEx .............................. 313 
EMRPOL YLiNETO ...................................... 461 EnumEnhMetaFile ....................................... 403 
EMRPOL YLlNE16 ....................................... 462 EnumObjects ............................................... 316 
EMRPOL YBEZIER16 .................................. 462 EnumObjectsProc ........................................ 317 
EMRPOLYGON16 ....................................... 462 EqualRect .................................................... 619 
EMRPOL YBEZIERT016 ............................. 462 ExcludeClipRect .......................................... 177 
EMRPOLYLINET016 .................................. 462 ExcludeUpdateRgn ...................................... 526 
EMRPOL YPOL YLiNE ................................. 463 ExtCreatePen ............................................... 608 
EMRPOL YPOL YGON ................................. 463 ExtFloodFili .................................................... 80 
EMRPOL YPOL YLlNE16 ............................. 464 EXTLOGPEN ............................................... 611 
EMRPOLYPOLYGON16 ............................. 464 ExtSelectClipRgn ......................................... 178 
EMRPOL YTEXTOUTA ................................ 464 
EMRPOL YTEXTOUTW ............................... 464 
EMRRESIZEPALETTE ............................... 466 F 
EMRRESTOREDC ...................................... 466 FiliPath ......................................................... 591 
EMRROUNDRECT ..................................... 467 FillRect ......................................................... 357 
EMRSCALEVIEWPORTEXTEX ................. 468 FlattenPath ................................................... 592 
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FrameRect ................................................... 358 GetViewportOrgEx ....................................... 259 
GetWindowDC ............................................. 537 

G GetWindowExtEx ......................................... 260 
GetWindowOrgEx ........................................ 261 

GdiComment ............................................... 404 GetWindowRgn ............................................ 539 

GdiFlush ...................................................... 527 GetWinMetaFileBits ................................... ..413 

GdiGetBatchLimit ........................................ 529 
GdiSetBatchLimit.. ....................................... 530 

GetWorldTransform ..................................... 262 
GRADIENT _RECT ...................................... 146 

GetArcDirection ........................................... 376 
GetBitmapDimensionEx ................................ 82 
GetBkColor .................................................. 531 

GRADIENT_TRIANGLE .............................. 147 
GradientFiII ..................................................... 88 
GrayString .................................................... 540 

GetBkMode .................................................. 531 
GetBoundsRect ........................................... 532 
GetBrushOrgEx ........................................... 164 H 
GetBValue ................................................... 226 HANDLET ABLE ........................................... 491 
GetClipBox .................................................. 180 HTULColorAdjustment ................................ 211 
GetClipRgn .................................................. 181 
GetColorAdjustment .................................... 205 
GetCurrentObject ........................................ 318 
GetCurrentPositionEx .................................. 255 InfiateRect .................................................... 620 
GetDC .......................................................... 319 
GetDCBrushColor ....................................... 320 

IntersectClipRect... ....................................... 184 
IntersectRect ................................................ 621 

GetDCEx ..................................................... 321 InvalidateRect .............................................. 542 
GetDCOrgEx ............................................... 323 
GetDCPenColor .......................................... 324 

InvalidateRgn ............................................... 543 
InvertRect. .................................................... 359 

GetDeviceCaps ........................................... 325 
GetDIBColorTable ......................................... 83 

IsRectEmpty ................................................. 622 

GetD I Bits ....................................................... 84 
GetEnhMetaFile .......................................... 407 L 
GetEnhMetaFileBits .................................... 408 
GetEnhMetaFileHeader ............................... 411 
GetEnhMetaFilePaletteEntries .................... 412 
GetGraphicsMode ....................................... 256 
GetGValue ................................................... 226 
GetMapMode ............................................... 257 
GetMetaRgn ................................................ 182 
GetMiterLimit ............................................... 593 
GetNearestColor ......................................... 206 
GetNearestPalettelndex .............................. 207 
GetObject .................................................... 331 

LineDDA ....................................................... 377 
LineDDAProc ............................................... 378 
LineTo .......................................................... 379 
LoadBitmap .................................................... 90 
LockWindowUpdate ..................................... 544 
LOGBRUSH ................................................. 169 
LOGBRUSH32 ............................................. 172 
LOG PALETTE ............................................. 224 
LOGPEN ...................................................... 615 
LPtoDP ......................................................... 263 

GetObjectType ............................................ 333 
GetPaletteEntries ........................................ 208 
GetPath ....................................................... 594 

M 
GetPixel ......................................................... 87 MAKE POINTS ............................................. 631 
GetRandomRgn .......................................... 183 MAKEROP4 ................................................. 152 
GetROP2 ..................................................... 533 MapWindowPoints ....................................... 264 
GetRValue ............... , ................................... 227 MaskBlt .......................................................... 92 
GetStockObject ........................................... 334 ModifyWorldTransform ................................ 265 
GetStretchBltMode ........................................ 88 MoveToEx .................................................... 381 
GetSysColorBrush ....................................... 165 
GetSystemPaletteEntries ............................ 209 
GetSystemPaletteUse ................................. 210 o 
GetUpdateRect ............................................ 535 
GetUpdateRgn ............................................ 536 

OffsetClipRgn ............................................... 185 
OffsetRect .................................................... 623 

GetViewportExtEx ....................................... 258 
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OffsetViewportOrgEx ................................... 267 ScaleWindowExtEx ...................................... 270 
OffsetWindowOrgEx .................................... 268 ScreenToClient ............................................ 271 
OutputProc .................................................. 546 SelectClipPath ............................................. 188 

SelectClipRgn .............................................. 189 

p SelectObject. ................................................ 340 
Select Palette ................................................ 215 

PaintDesktop ............................................... 547 
PAINTSTRUCT ........................................... 561 

SetArcDirection ............................................ 389 
SetBitmapDimensionEx ................................. 97 

PALETTE ENTRY ........................................ 224 SetBkColor ................................................... 550 

PALETTEINDEX ......................................... 228 SetBkMode .................................................. 551 

PALETTERGB ............................................. 229 SetBoundsRect ............................................ 552 

PatBlt ........................................................... 166 SetBrushOrgEx ............................................ 168 

PathToRegion ............................................. 596 
Pie ............................................................... 360 
PlayEnhMetaFile ......................................... 415 
PlayEnhMetaFileRecord .............................. 417 
PlgBlt ............................................................. 95 
POINT .......................................................... 629 
POINTL. ....................................................... 492 

SetColorAdjustment ..................................... 216 
SetDCBrushColor ........................................ 342 
SetDCPenColor ........................................... 343 
SetDIBColorTable .......................................... 98 
SetDIBits ...................................................... 100 
SetDIBitsToDevice ....................................... 102 
SetEnhMetaFileBits ..................................... 418 

POINTS ....................................................... 629 SetGraphicsMode ........................................ 272 

POINTSTOPOINT ....................................... 631 
POINTTOPOINTS ....................................... 632 

SetMapMode ................................................ 274 
SetMetaRgn ................................................. 191 

PolyBezier ................................................... 382 
PolyBezierTo ............................................... 383 
PolyDraw ..................................................... 384 
Polygon ........................................................ 362 
Polyline ........................................................ 386 
PolylineTo .................................................... 387 
PolyPolygon ................................................. 363 
PolyPolyline ................................................. 388 
PtinRect ....................................................... 624 

SetMiterLimit ................................................ 597 
SetPaletteEntries ......................................... 217 
SetPixel ........................................................ 105 
SetPixelV ..................................................... 106 
SetRect ........................................................ 625 
SetRectEmpty .............................................. 626 
SetROP2 ...................................................... 554 
SetStretchBltMode ....................................... 107 
SetSystemPaletteUse .................................. 219 

PtVisible ....................................................... 186 SetViewportExtEx ........................................ 276 
SetViewportOrgEx ....................................... 278 
SetWindowExtEx ......................................... 279 

R SetWindowOrgEx ......................................... 280 

RealizePalette ............................................. 213 
RECT ........................................................... 630 
Rectangle .................................................... 364 
RECTL ......................................................... 493 
RectVisible .................................................. 187 
RedrawWindow ........................................... 547 
ReleaseDC .................................................. 336 
ResetDC ...................................................... 337 
ResizePalette .............................................. 214 

SetWindowRgn ............................................ 556 
SetWinMetaFileBits ..................................... 419 
SetWorldTransform ...................................... 282 
SiZE ............................................................. 150 
Stretch Bit ..................................................... 109 
StretchDIBits ................................................ 111 
StrokeAndFiliPath ........................................ 598 
Stroke Path ................................................... 599 
SubtractRect ................................................ 626 

RestoreDC ................................................... 338 
RGB ............................................................. 230 T 
RGBQUAD .................................................. 148 
RGBTRIPLE ................................................ 149 TransparentBlt ............................................. 114 

RoundRect. .................................................. 365 TRIVERTEX ................................................. 151 

s u 
SaveDC ....................................................... 339 UnionRect .................................................... 628 

Scale ViewportExtEx .................................... 269 UnrealizeObject ........................................... 221 
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UpdateColors .............................................. 222 WM_DISPLA YCHANGE .............................. 562 
UpdateWindow ............................................ 557 WM_NCPAINT ............................................. 563 

WM_PAINT .................................................. 564 

v WM_PALETTECHANGED .......................... 231 
WM_PALETTEISCHANGING ...................... 232 

ValidateRect ................................................ 558 
ValidateRgn ................................................. 559 
VIDEOPARAMETERS ................................ 345 

WM_PRINT .................................................. 566 
WM_PRINTCLIENT ..................................... 567 
WM_QUERYNEWPALETTE ....................... 233 
WM_SETREDRAW ..................................... 568 

w WM_SYNCPAINT ........................................ 569 
WM_SYSCOLORCHANGE ......................... 234 

Widen Path ................................................... 600 
WindowFromDC .......................................... 560 x 
WM_DEVMODECHANGE .......................... 350 

XFORM ........................................................ 284 
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A CreateStatusWindow ................................... 562 
CreateUpDownControl ................................. 735 

ACM_OPEN ................................................ 127 
ACM_PLA Y ................................................. 128 
ACM_STOP ................................................. 129 D 
ACN_START ............................................... 136 
ACN_STOP ................................................. 136 
AddPropSheetPageProc ............................. 435 
Animate_Close ............................................ 130 
Animate_Create .......................................... 130 
Animate_Open ............................................ 131 
Animate_OpenEx ........................................ 132 
Animate_Play .............................................. 133 
Animate_Seek ............................................. 134 
Animate_Stop .............................................. 135 

DateTime_GetMonthCal .............................. 205 
DateTime_GetMonthCalColor ..................... 205 
DateTime_GetMonthCaIFont ....................... 207 
DateTime_GetRange ................................... 207 
DateTime_GetSystemtime ........................... 208 
DateTime_SetFormat .................................. 209 
DateTime_SetMonthCalColor ...................... 21 0 
DateTime_SetMonthCalFont ....................... 211 
DateTime_SetRange ................................... 211 
DateTime_SetSystemtime ........................... 212 
DestroyPropertySheetPage ......................... 436 

c DL_BEGINDRAG ......................................... 228 
DL_CANCELDRAG ..................................... 229 

CBEM_DELETEITEM ................................. 145 DL_DRAGGING ........................................... 230 
CBEM_GETCOMBOCONTROL ................. 146 DL_DROPPED ............................................. 230 
CBEM_GETEDITCONTROL. ...................... 146 DRAGLISTINFO .......................................... 231 
CBEM_GETEXTENDEDSTYLE ................. 147 Drawlnsert .................................................... 226 
CBEM_GETIMAGELIST ............................. 147 DrawStatusText ........................................... 563 
CBEM_GETITEM ........................................ 148 DTM_GETMCCOLOR ................................. 197 
CBEM_GETUNICODEFORMAT ................. 149 DTM_GETMCFONT .................................... 198 
CBEM_HASEDITCHANGED ...................... 149 DTM_GETMONTHCAL ............................... 198 
CBEM_INSERTITEM .................................. 150 DTM_GETRANGE ....................................... 199 
CBEM_SETEXTENDEDSTYLE .................. 151 DTM_GETSYSTEMTIME ............................ 200 
CBEM_SETIMAGELlST .............................. 151 DTM_SETFORMAT ..................................... 200 
CBEM_SETITEM ........................................ 152 DTM_SETMCCOLOR .................................. 201 
CBEM_SETUNICODEFORMAT ................. 153 DTM_SETMCFONT ..................................... 202 
CBEN_BEGINEDIT ..................................... 154 DTM_SETRANGE ....................................... 203 
CBEN_DELETEITEM .................................. 154 DTM_SETSYSTEMTIME ............................. 204 
CBEN_DRAGBEGIN ................................... 155 DTN_CLOSEUP .......................................... 213 
CBEN_ENDEDIT ......................................... 155 DTN_DATETIMECHANGE .......................... 214 
CBEN_GETDISPINFO ................................ 156 DTN_DROPDOWN ...................................... 215 
CBEN_INSERTITEM ................................... 157 DTN_FORMAT ............................................ 216 
CCM_GETUNICODEFORMAT ..................... 86 DTN_FORMATQUERY ............................... 216 
CCM_GETVERSION ..................................... 87 DTN_USERSTRING .................................... 217 
CCM_SETUNICODEFORMAT ..................... 88 DTN_WMKEYDOWN .................................. 218 
CCM_SETVERSION ..................................... 89 
COLORSCHEME ........................................ 104 
COMBOBOXEXITEM .................................. 158 E 
CreatePropertySheetPage .......................... 435 ExtensionPropSheetPageProc .................... 437 
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F HDN_FILTERBTNCLlCK ............................. 294 
HDN_FIL TERCHANGE ............................... 295 

FIRST _IPADDRESS ................................... 325 HDN_GETDISPINFO ................................... 295 
FlatSB_EnableScroliBar .............................. 236 HDN_ITEMCHANGED ................................ 296 
FlatSB_GetScrolllnfo ................................... 237 HDN_ITEMCHANGING ............................... 297 
FlatSB_GetScroIiPos ................................... 238 HDN_ITEMCLlCK ........................................ 297 
FlatSB_GetScroliProp ................................. 239 HDN_ITEMDBLCLlCK ................................. 298 
FlatSB_GetScroliRange .............................. 241 HDN_ TRACK ............................................... 298 
FlatSB_SetScrollinfo ................................... 242 HDTEXTFILTER Structure .......................... 306 
FlatSB_SetScroliPos ................................... 243 HeadecClearFilter ...................................... 274 
FlatSB_SetScroIiProp .................................. 244 Header_CreateDraglmage .......................... 275 
FlatSB_SetScroIiRange ............................... 247 Header _Delete Item ...................................... 275 
FlatSB_ShowScroliBar ................................ 248 Header _EditFilter ......................................... 276 
FORWARD_WM_NOTIFY ............................ 92 Header _ GetBitmapMargin ........................... 277 
FOURTH_IPADDRESS ............................... 326 Header _GetlmageList. ................................. 278 

Header_Getltem .......................................... 278 

G Headec GetitemCount. ................................ 279 
Header _ GetltemRect ................................... 280 

GetEffectiveClientRect .................................. 81 Header_GetOrderArray ............................... 281 

GetMUILanguage .......................................... 82 Header_ GetUnicodeFormat.. ....................... 282 
HeadeUnsertltem ....................................... 282 

H 
Header_Layout ............................................ 283 
HeadecOrderTolndex ................................. 284 

HANDLE_WM_NOTIFY ................................ 93 
HDHITIESTINFO ........................................ 301 
HDITEM ....................................................... 303 
HDLA YOUT ................................................. 306 
HDM_CLEARFILTER .................................. 258 
HDM_CREATEDRAGIMAGE ..................... 259 
HDM_DELETEITEM .................................... 259 
HDM_EDITFIL TER ...................................... 260 
HDM_GETBITMAPMARGIN ....................... 261 
HDM_GETIMAGELlST ................................ 261 

Header_SetBitmapMargin ........................... 285 
Header_SetFilterChangeTimeout ................ 286 
Header _SetHotDivider ................................. 286 
Header_SetimageList .................................. 287 
Header _Setltem ........................................... 288 
Header _SetOrderArray ................................ 289 
Header_SetUnicodeFormat ......................... 290 
HKM_GETHOTKEY ..................................... 315 
HKM_SETHOTKEY ..................................... 316 
HKM_SETRULES ........................................ 317 

HDM_GETITEM .......................................... 262 
HDM_GETITEMCOUNT ............................. 262 
HDM_GETITEMRECT ................................ 263 
HDM_GETORDERARRAY ......................... 264 
HDM_GETUNICODEFORMAT ................... 265 
HDM_HITIEST ........................................... 265 
HDM_INSERTITEM .................................... 266 
HDM_LAYOUT ............................................ 266 
HDM_ORDERTOINDEX ............................. 267 
HDM_SETBITMAPMARGIN ....................... 268 
HDM_SETFIL TERCHANGETIMEOUT ....... 268 
HDM_SETHOTDIVIDER ............................. 269 
HDM_SETIMAGELIST ................................ 270 
HDM_SETITEM ........................................... 271 
HDM_SETORDERARRAY .......................... 271 
HDM_SETUNICODEFORMAT ................... 272 

IN DEXTOSTATEIMAG EMASK ..................... 94 
InitCommonControls ...................................... 83 
InitCommonControlsEx .................................. 83 
INITCOMMONCONTROLSEX .................... 104 
InitializeFlatSB ............................................. 235 
InitMUILanguage ........................................... 84 
IPM_CLEARADDRESS ............................... 320 
IPM_GETADDRESS .................................... 321 
IPM_ISBLANK ............................................. 322 
IPM_SETADDRESS .................................... 322 
IPM_SETFOCUS ......................................... 323 
IPM_SETRANGE ......................................... 323 
IPN_FIELDCHANGED ................................. 324 

HDN_BEGINDRAG ..................................... 291 
HDN_BEGINTRACK ................................... 292 
HDN_DIVIDERDBLCLICK .......................... 292 L 
HDN_ENDDRAG ......................................... 293 LBltemFromPt .............................................. 227 
HDN_ENDTRACK ....................................... 293 
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M MonthCal SetUnicodeFormat ..................... 378 
MONTHDAYSTATE ..................................... 385 

MakeDragList .............................................. 228 
MAKEIPADDRESS ..................................... 326 
MAKEIPRANGE .......................................... 327 N 
MCHITTESTINFO ....................................... 382 
MCM GETCOLOR ...................................... 339 
MCM - GETCURSEL. ................................... 340 
MCM - GETFIRSTDAYOFWEEK ................. 341 
MCM - GETMAXSELCOUNT ....................... 342 
MCM - GETMAXTODAYWIDTH .................. 342 
MCM - GETMINREORECT .......................... 343 
MCM - GETMONTHDELTA .......................... 344 
MCM - GETMONTHRANGE ........................ 345 
MCM - GETRANGE ...................................... 346 
MCM - GETSELRANGE ............................... 347 
MCM - GETTODAY ...................................... 347 
MCM - GETUNICODEFORMAT .................. 348 
MCM - HITTEST ........................................... 349 
MCM-SETCOLOR ...................................... 351 
MCM - SETCURSEL .................................... 352 
MCM - SETDAYSTATE ................................ 353 
MCM - SETFIRSTDAYOFWEEK ................. 354 
MCM - SETMAXSELCOUNT ....................... 354 
MCM - SETMONTHDELTA .......................... 355 
MCM - SETRANGE ...................................... 356 
MCM - SETSELRANGE ............................... 357 
MCM - SETTODAY ...................................... 358 
MCM - SETUNICODEFORMAT ................... 358 
MCN -GETDAYSTATE ................................ 379 
MCN-SELCHANGE .................................... 380 
MCN - SELECT ............................................ 380 
Menu-Help .................................................... 564 
MonthCal GetColor ..................................... 359 
MonthCal-GetCurSel .................................. 360 
MonthCal=GetFirstDayOfWeek ................... 361 
MonthCaLGetMaxSelCount ....................... 362 
MonthCaLGetMaxTodayWidth ................... 363 

NM CHAR ..................................................... 95 
NM-CLiCK ..................................................... 95 
NM=CLlCK (status bar) ............................... 578 
NM_CLlCK (tab) .......................................... 639 
NM CUSTOMDRAW ................................... 117 
NM=CUSTOMDRAW (header) .................... 299 
NM_CUSTOMDRAW (rebar) ....................... 535 
NM_CUSTOMDRAW (Tooltip) .................... 687 
NM_CUSTOMDRAW (trackbar) .................. 728 
NM DBLCLK ................................................. 96 
NM=DBLCLK (status bar) ............................ 579 
NM HOVER ................................................... 96 
NM - KEYDOWN ............................................. 97 
NM - KILLFOCUS ........................................... 98 
NM=KILLFOCUS (date time) ....................... 219 
NM NCHITTEST ........................................... 98 
NM=NCHITTEST (rebar) ............................. 536 
NM OUTOFMEMORY .................................. 99 
NM - RCLICK .................................................. 99 
NM=RCLICK (header) ................................. 300 
NM_RCLICK (status bar) ............................. 579 
NM_RCLICK (tab) ........................................ 639 
NM RDBLCLK ............................................. 100 
NM=RDBLCLK (status bar) ......................... 580 
NM RELEASEDCAPTURE ......................... 101 
NM=RELEASEDCAPTURE (header) .......... 301 
NM_RELEASEDCAPTURE (monthcal) ....... 381 
NM_RELEASEDCAPTURE (pager) ............ 408 
NM_RELEASEDCAPTURE (rebar) ............. 537 
NM_RELEASEDCAPTURE (tab) ................ 640 
NM_RELEASEDCAPTURE (trackbar) ........ 729 
NM_RELEASEDCAPTURE (up-down) ....... 746 
NM RETURN .............................................. 101 

MonthCaLGetMinReqRect ......................... 363 NM - SETCURSOR ....................................... 102 
MonthCal GetMonthDelta ........................... 364 
MonthCaCGetMonthRange ........................ 365 

NM=SETCURSOR (ComboBoxEx) ............. 157 
NM SETFOCUS .......................................... 102 

MonthCaLGetRange ................................... 366 
MonthCaLGetSelRange ............................. 367 

NM=SETFOCUS (date time) ....................... 219 
NM TOOL TIPSCREATED .......................... 103 

MonthCaLGetToday ................................... 368 NMCBEDRAGBEGIN .................................. 161 
MonthCal GetUnicodeFormat .................... 368 
MonthCal-HitTest. ....................................... 369 
MonthCal-SetColor ..................................... 370 
MonthCal-SetCurSel... ................................ 371 
MonthCal=SetDayState ............................... 372 

NMCBEENDEDIT ........................................ 160 
NMCHAR ..................................................... 105 
NMCOMBOBOXEX ..................................... 161 
NMCUSTOMDRAW ..................................... 119 
NMDATETIMECHANGE .............................. 220 

MonthCaLSetFirstDayOfWeek ................... 373 NMDATETIMEFORMAT .............................. 221 
MonthCal SetMaxSelCount ........................ 374 
MonthCal-SetMonthDelta ........................... 375 
MonthCal=SetRange ................................... 376 

NMDATETIMEFORMATOUERY ................. 222 
NMDATETIMESTRING ............................... 223 
NMDATETIMEWMKEYDOWN .................... 224 

MonthCal_SetSeIRange .............................. 377 NMDAYSTATE ............................................ 384 
MonthCaLSetToday .................................... 377 NMHDDISPINFO ......................................... 307 
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NMHDFIL TERBTNCLICK Structure ............ 308 PGM_SETBORDER .................................... 396 
NMHDR ....................................................... 106 PGM_SETBUTIONSIZE ............................. 396 
NMHEADER ................................................ 309 PGM_SETCHILD ......................................... 397 
NMIPADDRESS .......................................... 329 PGM_SETPOS ............................................ 398 
NMKEY ........................................................ 107 PGN_CALCSIZE ......................................... 409 
NMMOUSE .................................................. 107 PGN_SCROLL. ............................................ 409 
NMOBJECTNOTIFY ................................... 108 PropertySheet .............................................. 438 
NMPGCALCSIZE ........................................ 410 PropSheeCAddPage ................................... 461 
NMPGSCROLL ........................................... 411 PropSheeCApply ......................................... 461 
NMRBAUTOSIZE ........................................ 544 PropSheeCCancelToClose ......................... 462 
NMREBAR ................................................... 545 PropSheeCChanged ................................... 463 
NMREBARCHEVRON ................................ 546 PropSheeC GetCurrentPageHwnd .............. 464 
NMREBARCHILDSIZE ................................ 547 PropSheeCGetTabControl .......................... 465 
NMSELCHANGE ......................................... 384 PropSheeCHwndTolndex ............................ 465 
NMTCKEYDOWN ....................................... 644 PropSheeUdTolndex .................................. 466 
NMTOOLTIPSCREATED ............................ 109 PropSheeUndexToHwnd ............................ 467 
NMTTCUSTOMDRAW ................................ 691 PropSheeUndexTold .................................. 467 
NMTTDISPINFO ......................................... 691 PropSheeUndexToPage ............................ 468 
NMUPDOWN .............................................. 747 PropSheeUnsertPage ................................ 469 

PropSheeUsDialogMessage ...................... 470 

p PropSheeCPageTolndex ............................ 471 
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