
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































List-box 
notification The following notification codes apply only to list-box controls that have 

codes LBS_NOTIFY style: 

Combo-box 
notification 

codes 

Message 

LBN_DBLCLK 
LBN_ERRSPACE 
LBN_KILLFOCUS 
LBN_SELCHANGE 
LBN_SETFOCUS 

Description 

Sent when the user double-clicks a string with the mouse. 
Sent when the system is out of memory. 
Indicates that a list box has lost input focus. 
Sent when the selection has been changed. 
Indicates that the list box has received input focus. 

The following notification codes apply to combo boxes: 
Message Description 

CBN_DBLCLK 
CBN_DROPDOWN 

CBN_EDITCHANGE 
CBN_EDITUPDATE 
CBN_ERRSPACE 
CBN_KILLFOCUS 
CBN_SELCHANGE 
CBN_SETFOCUS 

Sent when the user double-clicks a string with the mouse. 
Informs the owner of the combo box that its list box is 
about to be dropped down. 
Indicates that the user has altered text in the edit control. 
Indicates that the edit control will display altered text. 
Sent when the system is out of memory. 
Indicates that a combo box has lost input focus. 
Sent when the selection has been changed. 
Indicates that the combo box has received input focus. 

Scroll-bar messages 

There are two messages in the scroll-bar group: WM_HSCROLL and 
WM_ VSCROLL. Scroll-bar controls send these messages to their parent 
windows whenever the user clicks in the control. The wParam parameter 
contains the same values as those defined for the scrolling messages of a 
standard window. The high-order word of the IParam parameter contains 
the window handle of the scroll-bar control. 

f\Jonclient-area messages 

598 

Nonclient-area messages are sent by Windows to create and maintain the 
nonclient area of an application's window. Normally, applications do not 
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process these messages, but send them on to the DefWindowProc function 
for processing. The following list briefly describes each nonc1ient-area 
message: 

Message 

WM_NCACTIV ATE 

WM_NCCALCSIZE 

WM_NCCREATE 

WM_NCDESTROY 
WM_NCHITTEST 

WM_NCLBUTTONDBLCLK 

WM_NCLBUTTONDOWN 

WM_NCLBUTTONUP 

WM_NCMBUTTONDBLCLK 

WM_NCMBUTTONDOWN 

WM_NCMBUTTONUP 

WM_NCMOUSEMOVE 

WM_NCPAINT 

WM_NCRBUTTONDBLCLK 

WM_NCRBUTTONDOWN 

WM_NCRBUTTONUP 

Chapter 5, Messages overview 

Description 

Sent to a window when its caption bar or icon 
needs to be changed to indicate an active or 
inactive state. 
Sent when the size of a window's client area 
needs to be calculated. 
Sent prior to the WM_CREATE message when a 
window is first created. 
Sent after the WM_DESTROY message. 
Sent to the window that contains the cursor 
(unless a window has captured the mouse). 
Sent to a window when the left mouse button is 
double-clicked while the cursor is in a nonclient 
area of the window. 
Sent to a window when the left mouse button is 
pressed while the cursor is in a nonclient area of 
the window. 
Sent to a window when the left mouse button is 
released while the cursor is in a nonclient area of 
the window. 
Sent to a window when the middle mouse button 
is double-clicked while the cursor is in a 
nonclient area of the window. 
Sent to a window when the middle mouse button 
is pressed while the cursor is in a nonclient area 
of the window. 
Sent to a window when the left mouse button is 
released while the cursor is in a non client area of 
the window. 
Sent to a window when the cursor is moved in a 
nonclient area of the window. 
Sent to a window when its border needs 
painting. 
Sent to a window when the right mouse button is 
double-clicked while the cursor is in a nonclient 
area of the window. 
Sent to a window when the right mouse button is 
pressed while the cursor is in a nonclient area of 
the window. 
Sent to a window when the right mouse button is 
released while the cursor is in a nonclient area of 
the window. 
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Multiple document interface messages 

600 

Windows multiple document interface (MDI) provides applications with a 
standard interface for displaying multiple documents within the same 
instance of an application. An MDI application creates a frame window 
which contains a client window in place of its client area. The application 
creates an MDI client window by calling CreateWindow with the 
MDICLIENT class and passing a CLiENTCREATESTRUCT data structure as 
the function's IpParam parameter. This client window in turn can own 
multiple child windows, each of which displays a separate document. An 
MDI application controls these child windows by sending messages to its 
client window. The following briefly describes these MDI messages: 

Message 

WM_MDIACTIVATE 
WM_MDICASCADE 
WM_MDICREATE 
WM_MDIDESTROY 
WM_MDIGETACTIVE 
WM_MDIICONARRANGE 
WM_MDIMAXIMIZE 
WM_MDINEXT 
WM_MDIRESTORE 

WM_MDISETMENU 

WM_MDITILE 

Topic 

Message-processing 
functions 
Function descriptions 
Message descriptions 
Windows data types and 
structures 
Dynamic data exchange 

General information on 
Windows programming 

Description 

Activates a child window. 
Arranges child windows in a cascade format. 
Creates a child window. 
Closes a child window. 
Returns the current active MDI child window. 
Arranges all minimized child windows. 
Maximizes an MDI child window. 
Activates the next child window. 
Restores a child window from a maximized or 
minimized state. 
Replaces the menu of an MDI frame window, the 
Window pop-up menu, or both. 
Arranges all child windows in a tiled format. 

Reference 

Reference, Volume 1: Chapter 1, 
"Window manager interface functions" 
Reference, Volume 1: Chapter 4, "Functions directory" 
Reference, Volume 1: Chapter 6, "Messages directory" 
Reference, Volume 2: Chapter 7, 
"Data types and structures" 
Reference, Volume 2: Chapter 15, "Windows DDE 
protocol definition" 
Guide to Programming: Chapter 22, "Dynamic data 
exchange" 
Guide to Programming: Chapter 1, 
"An overview of the Windows environment" 
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c H A p T E R 

6 

Messages directory 

Microsoft Windows communicates with applications through formatted 
window messages. These messages are sent to an application's window 
function for processing. 

Some messages return values that contain information about the success 
of the message or other data needed by an application. To obtain the 
return value, the application must call Send Message to send the message 
to a window. This function does not return until the message has been 
processed. If the application does not require the return value of the 
message, it may call PostMessage to send the message. This function 
places a message in a window's application queue and then returns 
immediately. If a message does not have a return value, then the 
application may use either function to send the message, unless indicated 
otherwise in the message description. 

A message consists of three parts: a message number, a word parameter, 
and a long parameter. Message numbers are identified by predefined 
message names. The message names begin with letters that suggest the 
meaning or origin of the message. The word and long parameters, named 
wParam and IParam respectively, contain values that depend on the 
message number. 

The IParam parameter often contains more than one type of information. 
For example, the high-order word may contain a handle to a window and 
the low-order word may contain an integer value. The HIWORD and 
LOWORD utility macros can be used to extract the high- and low-order 
words of the IParam parameter. The HIBYTE and LOBYTE utility macros 
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602 

can also be used with HIWORD and LOWORD to access any of the bytes. 
Casting can also be used. 

There are four ranges of message numbers, as shown in the following list: 

Range Meaning 

o to WM_USER - 1 Reserved for use by Windows. 

WM_USER to Ox7FFF Integer messages for use by applications. 

Ox8000 to OxBFFF Reserved for use by Windows. 

OxCOOO to OxFFFF String messages for use by applications. 

Message numbers in the first range (0 to WM_ USER - 1) are defined by 
Windows. Values in this range that are not explicitly defined are reserved 
for future use by Windows. This chapter describes messages in this range. 

Message numbers in the second range (WM_ USER to 7FFF) can be 
defined and used by an application to send messages within the 
application. These messages should not be sent to other applications 
unless the applications have been designed to exchange messages and to 
attach the same meaning to the message numbers. 

Message numbers in the third range (8000 to BFFF) are reserved for future 
use by Windows. 

Message numbers in the fourth range (COOO to FFFF) are defined at run 
time when an application calls the RegisterWindowMessage function to 
obtain a message number for a string. All applications that register the 
identical string can use the associated message number for exchanging 
messages with each other. The actual message number, however, is not a 
constant and cannot be assumed to be the same in different window 
sessions. 

This chapter lists messages in alphabetical order. For more information 
about messages, see Chapter 5, "Messages overview." 
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BM_GETCHECK 

This message determines whether a radio button or check box is checked. 

Parameters wParam Is not used. 

IParam Is not used. 

Return value The return value is nonzero if the radio button or check box is checked. 
Otherwise, it is zero. The BM_ GETCHECK message always returns zero 
for a push button. 

BM_GETSTATE 

This message determines the state of a button control when the user 
presses a mouse button or the SPACEBAR. 

Parameters wParam Is not used. 

IParam Is not used. 

Return value The BM_ GETSTATE message returns a nonzero value if one of the 
following occurs: 

[J A push button is highlighted. 
[J The user presses a mouse button or the SPACEBAR when a button has the 

input focus. 
[J The user presses a mouse button when the cursor is over a button. 

Otherwise, BM_ GETSTATE returns zero. 

This message checks or removes the checkmark from a radio button or 
check box. 

Parameters wParam Specifies whether to place or remove a checkmark inside the 
button or box. If the wParam parameter is nonzero, a 
checkmark is placed; if it is zero, the checkmark (if any) is 
removed. For three-state buttons, if wParam is 1, a checkmark is 
placed beside the button. If wParam is 2, the button is grayed. If 
wParam is zero, the button is returned to its normal state (no 
checkmark or graying). 
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IParam Is not used. 

Comments The BM_SETCHECK message has no effect on push buttons. 

This message displays a button or check box. 

Parameters wParam Specifies the highlighting action to be taken. If the wParam 
parameter is nonzero, the button is highlighted (the interior is 
drawn using inverse video). If wParam is zero, the button is 
drawn in its regular state. 

IParam Is not used. 

Comments Push buttons cannot be highlighted. 

This message alters the style of buttons. If the style contained in the 
wParam parameter differs from the existing style, the button is redrawn in 
the new style. 

Parameters wParam Specifies the style value. For a complete description of possible 
button styles, see Table 6.1, "Button styles." 

IParam Specifies whether or not the buttons are to be redrawn. If 
IParam is zero, the buttons will not be redrawn. If IParam is 
nonzero, they will be redrawn. 

Comments Table 6.1 describes the available button styles: 

Table 6.1 
Button styles Value Meaning 

BS_AUTOCHECKBOX Identical to BS_CHECKBOX, except that the 
button automatically toggles its state whenever the 
user clicks it. 

BS_AUTORADIOBUTTON Identical to BS_RADIOBUTTON, except that the 
button is checked, the application is notified by 
BN_CLICKED, and the checkmarks are removed 
from all other radio buttons in the group. 

BS_AUT03STATE Identical to BS_3STATE, except that the button 
automatically toggles its state when the user clicks 
it. 

BS_CHECKBOX Designates a box that may be checked; its border is 
bold when the user clicks the button. Any text 
appears to the right of the box. 
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BN_CLlCKED 

Table 6.1: Button styles (continued) 

BS_DEFPUSHBUTTON 

BS_GROUPBOX 

Designates a button with a bold border. This 
button represents the default user response. Any 
text is displayed within the button. Windows 
sends a message to the parent window when the 
user clicks the button. 
Designates a rectangle into which other buttons 
are grouped. Any text is displayed in the 
rectangle's upper-left corner. 
Causes text to appear on the left side of the radio 
button or check-box button. Use this style with the 
BS_CHECKBOX, BS_RADIOBUTTON, or 
BS_3STATE styles. 
Designates an owner-draw button. The parent 
window is notified when the button is clicked. 
Notification includes a request to paint, invert, and 
disable the button. 
Designates a button that contains the given text. 
The control sends a message to its parent window 
whenever the user clicks the button. 
Designates a small circular button that can be 
checked; its border is bold when the user clicks the 
button. Any text appears to the right of the button. 
Typically, two or more radio buttons are grouped 
together to represent mutually exclusive choices, 
so no more than one button in the group is 
checked at any time. 
Identical to BS_CHECKBOX, except that the box 
can be grayed as well as checked. The grayed state 
typically is used to show that a check box has been 
disabled. 

This code specifies that the user has clicked a button. The parent window 
receives the code through a WM_ COMMAND message from a button 
control. 

Parameters wParam Specifies the control ID. 

IParam Contains a handle that identifies the button control in its low­
order word and the BN_ CLICKED notification code in its 
high-order word. 

Comments Disabled buttons will not send a BN_ CLICKED notification message to a 
parent window. 
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BN_DOUBLECLICKED 

BN_DOUBLECLICKED 

This code specifies that the user has double-clicked a button. The control's 
parent window receives this code through a WM_ COMMAND message 
from a button control. 

Parameters wParam Specifies the control ID. 

IParam Contains a handle that identifies the button control in its low­
order word and the BN_DOUBLECLICKED notification code 
in its high-order word. 

Comments This code applies to buttons with the BS_RADIOBUTTON and 
BS_OWNERDRAW styles only. 

3.0 

This message adds a string to the list box of a combo box. If the list box is 
not sorted, the string is added to the end of the list. If the list box is sorted, 
the string is inserted into the list after sorting. 

This message removes any existing list-box selections. 

Parameters wParam Is not used. 

IParam Points to the null-terminated string that is to be added. If the 
combo box was created with an owner-draw style but without 
the CBS_HASSTRINGS style, the IParam parameter is an 
application-supplied 32-bit value that is stored by the combo 
box instead of the pointer to the string. 

Return value The return value is the index to the string in the list box. The return value 
is CB_ERR if an error occurs; the return value is CB_ERRSPACE if 
insufficient space is available to store the new string. 

Comments If an owner-draw combo box was created with the CBS_SORT style but 
not the CBS_HASSTRINGS style, the WM_COMPAREITEM message is 
sent one or more times to the owner of the combo box so that the new 
item can be properly placed in the list box. 

CB_DELETESTRING 3.0 

This message deletes a string from the list box. 

Parameters wParam Contains an index to the string that is to be deleted. 
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CB_DELETESTRING 

lParam Is not used. 

Return value The return value is a count of the strings remaining in the list. The return 
value is CB _ERR if wParam does not specify a valid index. 

Comments If the combo box was created with an owner-draw style but without the 
CBS_HASSTRINGS style, a WM_DELETEITEM message is sent to the 
owner of the combo box so the application can free additional data 
associated with the item (through the lParam parameter of the 
CB_ADDSTRING or CB_INSERTSTRING message). 

This message adds a list of the files from the current directory to the list 
box. Only files· with the attributes specified by the wParam parameter and 
that match the file specification given by the lParam parameter are added. 

Parameters wParam Contains a DOS attribute value. For a list of the DOS attributes, 
see the DlgDirList function in Chapter 4, "Functions directory." 

lParam Points to a file-specification string. The string can contain 
wildcard characters (for example, *. *). 

Return value The return value is a count of items displayed. The return value is 
CB_ERR if an error occurs; the return value is CB_ERRSPACE if 
insufficient space is available to store the new strings. 

Comments The return value of the CB _DIR message is one less than the return value 
of the CB _ GETCOUNT message. 

CB_FINDSTRING 

This message finds the first string in the list box of a combo box which 
matches the given prefix text. 

3.0 

Parameters wParam Contains the index of the item before the first item to be 
searched. When the search reaches the bottom of the list box it 
continues from the top of the list box back to the item specified 
by wParam. If the wParam parameter is -1, the entire list box is 
searched from the beginning. 

lParam Points to the prefix string. The string must be null-terminated. 

Return value The return value is the index of the matching item or CB _ERR if the 
search was unsuccessful. 
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CB_FINDSTRING 

Comments If the combo box was created with an owner-draw style but without the 
CBS_HASSTRINGS style, this message returns the index of the item 
whose long value (supplied as the IParam parameter of the 
CB_ADDSTRING or CB_INSERTSTRING message) matches the value 
supplied as the IParam parameter of CB_FINDSTRING. 

3.0 

This message returns a count of the items in a list box of a combo box. 

Parameters wParam Is not used. 

IParam Is not used. 

Return value The return value is a count of the items in the list box of a combo box. 

3.0 

This message returns the index of the currently selected item, if any, in the 
list box of a combo box. 

Parameters wParam Is not used. 

IParam Is not used. 

Return value The return value is the index of the currently selected item. It is CB _ERR if 
no item is selected. 

CB_ GETEDITSEL 3.0 

This message returns the starting and ending positions of the selected text 
in the edit control of a combo box. 

Parameters wParam Is not used. 

IParam Is not used. 

Return value The return value is a long integer containing the starting position in the 
low-order word and the ending position in the high-order word. If this 
message is sent to a combo box without an edit control, the return value is 
CB_ERR. 
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CB_GETITE M DATA 

CB_GETITEMDATA 3.0 

This message retrieves the application-supplied 32-bit value associated 
with the specified combo-box item. If the item is in an owner-draw combo 
box created without the CBS_HASSTRINGS style, this 32-bit value was 
contained in the IParam parameter of the CB_ADDSTRING or 
CB_INSERTSTRING message that added the item to the combo box. 
Otherwise, it was the value in the IParam parameter of a 
CB _SETITEMDATA message. 

Parameters wParam Contains an index to the item. 

IParam Is not used. 

Return value The return value is the 32-bit value associated with the item, or CB_ERR if 
an error occurs. 

CB_GETLBTEXT 3.0 

This message copies a string from the list box of a combo box into a buffer. 

Parameters wParam Contains the index of the string to be copied. 

IParam Points to a buffer that is to receive the string. The buffer must 
have sufficient space for the string and a terminating null 
character. 

Return value The return value is the length of the string in bytes, excluding the 
terminating null character. If wParam does not specify a valid index, the 
return value is CB _ERR. 

Comments If the combo box was created with an owner-draw style but without the 
CBS_HASSTRINGS style, the buffer pointed to by the IParam parameter of 
the message receives the 32-bit value associated with the item through the 
IParam parameter of the CB_ADDSTRING or CB_INSERTSTRING 
message. 

CB_GETLBTEXTLEN 3.0 

This message returns the length of a string in the list box of a combo box. 

Parameters wParam Contains the index of the string. 
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CB_ GETLBTEXTLEN 

IParam Is not used. 

Return value The return value is the length of the string in bytes, excluding the 
terminating null character. If wParam does not specify a valid index, the 
return value is CB _ERR. 

CB_INSERTSTRING 3.0 

This message inserts a string into the list box of a combo box. No sorting is 
performed. 

Parameters wParam Contains an index to the position that will receive the string. If 
the wParam parameter is -I, the string is added to the end of 
the list. 

IParam Points to the null-terminated string that is to be inserted. If the 
combo box was created with an owner-draw style but without 
the CBS_HASSTRINGS style, the IParam parameter is an ap­
plication-supplied 32-bit value that is stored by the combo box 
instead of the pointer to the string. 

Return value The return value is the index of the position at which the string was 
inserted. The return value is CB_ERR if an error occurs; the return value is 
CB_ERRSPACE if insufficient space is available to store the new string. 

CB_LlMITIEXT 3.0 

This message limits the length (in bytes) of the text that the user may enter 
into the edit control of a combo box. 

Parameters wParam Specifies the maximum number of bytes which the user can 
enter. 

IParam Is not used. 

Return value The return value is TRUE if the message is successful; otherwise, it is 
FALSE. If this message is sent to a combo box without an edit control, the 
return value is CB_ERR. 

CB_RESETCONTENT 3.0 

610 

This message removes all strings from the list box of a combo box and 
frees any memory allocated for those strings. 
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CB_RESETCONTENT 

Parameters wParam Is not used. 

IParam Is not used. 

Comments If the combo box was created with an owner-draw style but without the 
CBS_HASSTRINGS style, the owner of the combo box receives a 
WM_DELETEITEM message for each item in the combo box. 

CB_SELECTSTRING 3.0 

This message selects the first string in the list box of a combo box that 
matches the specified prefix. The text in the edit control of the combo box 
is changed to reflect the new selection. 

Parameters wParam Contains the index of the item before the first item to be 
searched. When the search reaches the bottom of the list box it 
continues from the top of the list box back to the item specified 
by wParam. If the wParam parameter is -1, the entire list box is 
searched from the beginning. 

IParam Points to the prefix string. The string must have a null­
terminating character. 

Return value The return value is the index of the newly selected item. If the search was 
unsuccessful, the return value is CB_ERR and the current selection is not 
changed. 

Comments A string is selected only if its initial characters (from the starting point) 
match the characters in the prefix string. 

If the combo box was created with an owner-draw style but without the 
CBS_HASSTRINGS style, this message returns the index of the item 
whose long value (supplied as the IParam parameter of the 
CB_ADDSTRING or CB_INSERTSTRING message) matches the value 
supplied as the IParam parameter of CB_FINDSTRING. 

3.0 

This message selects a string in the list box of a combo box and scrolls it 
into view if the list box is visible, and the text in the combo-box edit 
control or static-text control is changed to reflect the new selection. When 
the new string is selected, the list box removes the highlight from the 
previously selected string. 
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Parameters wParam Contains the index of the string that is to be selected. If wParam 
is -I, the list box is set to have no selection. 

IParam Is not used. 

Return value If the index specified by wParam is not valid, the return value is CB_ERR 
and the current selection is not changed. 

CB_SETEDITSEL 3.0 

This message selects all characters in the edit control of a combo box that 
are within the starting and ending character positions specified by the 
IParam parameter. 

Parameters wParam Is not used. 

IParam Specifies the starting position in the low-order word and the 
ending position in the high-order word. 

Return value The return value is TRUE if the message is successful; otherwise, it is 
FALSE. If this message is sent to a combo box without an edit control, the 
return value is CB_ERR. 

CB_SETITEMDATA 3.0 

This message sets the 32-bit value associated with the specified item in a 
combo box. If the item is in an owner-draw combo box created without 
the CBS_HASSTRINGS style, this message replaces the 32-bit value that 
was contained in the IParam parameter of the CB_ADDSTRING or 
CB_INSERTSTRING message that added the item to the combo box. 

Parameters wParam Contains an index to the item. 

IParam Contains the new value to be associated with the item. 

Return value The return value is CB _ERR if an error occurs. 

CB_SHOWDROPDOWN 3.0 

612 

This message shows or hides the drop-down list box on a combo box 
created with the CBS_DROPDOWN or CBS_DROPDOWNLIST style. 

Parameters wParam If TRUE, displays the list box if it is not already visible. If 
FALSE, hides the list box if it is visible. 
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IParam Not used. 

3.0 

This code specifies that the user has double-clicked a string in the list box 
of a combo box. The control's parent window receives this code through a 
WM_ COMMAND message from the control. 

Parameters wParam Specifies the control ID of the combo box. 

IParam Contains the combo-box window handle in its low-order word 
and the CBN_DBLCLK code in its high-order word. 

Comments This message can only occur for a combo box with a list box that is always 
visible. For combo boxes with drop-down list boxes, a single closes the list 
box and so a double-click cannot occur. 

3.0 

This code specifies that the list box of a combo box will be dropped down. 
It is sent just before the combo-box list box is made visible. The control's 
parent window receives this code through a WM_ COMMAND message 
from the control. 

Parameters wParam Specifies the control ID of the combo box. 

IParam Contains the combo-box window handle in its low-order word 
and the CBN_DROPDOWN code in the high-order word. 

Comments This message does not occur if the combo box does not contain a drop-
down list box. 

CBN_EDITCHANGE 3.0 

This code indicates that the user has taken an action that may have altered 
the text in the edit control of a combo box. It is sent after Windows 
updates the display (unlike the CBN_EDITUPDATE code). The control's 
parent window receives this code through a WM_ COMMAND message 
from the control. 

Parameters wParam Specifies the control ID of the combo box. 

IParam Contains the combo-box window handle in its low-order word 
and the CBN_EDITCHANGE code in its high-order word. 
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CBN_EDITCHANGE 

Comments This message does not occur if the combo box does not contain an edit 
control. 

CBN_EDITUPDATE 3.0 

This code specifies that a combo box containing an edit control will 
display altered text. The control's parent window receives this code 
through a WM_ COMMAND message from the control. 

Parameters wParam Specifies the control ID of the combo box. 

IParam Contains the combo-box window handle in its low-order word 
and the CBN_EDITUPDATE code in its high-order word. 

Comments This message does not occur if the combo box does not contain an edit 
control. 

CBN_ERRSPACE 3.0 

This code specifies that the combo-box list-box control cannot allocate 
enough memory to meet a specific request. The control's parent window 
receives this code through a WM_ COMMAND message from the control. 

Parameters wParam Specifies the control ID of the combo box. 

IParam Contains the combo-box window handle in its low-order word 
and the CBN_ERRSP ACE code in its high-order word. 

CBN_KI LLFOCUS 3.0 

614 

This code is sent when a combo box loses input focus. The control's parent 
window receives this code through a WM_ COMMAND message from the 
control. 

Parameters wParam Specifies the control ID of the combo box. 

IParam Contains the combo-box window handle in its low-order word 
and the CBN_KILLFOCUS code in its high-order word. 
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CBN_SELCHANGE 

This code indicates that the selection in the list box of a combo box has 
changed either as a result of the user clicking in the list box or entering 
text in the edit control. The control's parent window receives this code 
through a WM_ COMMAND message from the control. 

3.0 

Parameters wParam Specifies the control ID of the combo box. 

IParam Contains the combo-box window handle in its low-order word 
and the CBN_SELCHANGE code in its high-order word. 

3.0 

This code is sent when the combo box receives input focus. The control's 
parent window receives this code through a WM_ COMMAND message 
from the control. 

Parameters wParam Specifies the control ID of the combo box. 

IParam Contains the combo-box window handle in its low-order word 
and the CBN_SETFOCUS code in its high-order word. 

DM_GETDEFID 

This message retrieves the ID of the default push-button control for a 
dialog box. 

Parameters wParam Is not used. 

IParam Is not used. 

Return value The return value is a 32-bit value. The high-order word contains 
DC_HASDEFID if the default button exists; otherwise, it is NULL. The 
low-order word contains the ID of the default button if the high-order 
word contains DC_HASDEFID; otherwise, it is zero. 

This message is used by an application to change the default push-button 
control ID for a dialog box. 

Parameters wParam Contains the ID of the new default push-button control. 
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EM_CAN UNDO 

IParam Is not used. 

This message determines whether an edit control can respond correctly to 
an EM_UNDO message. 

Parameters wParam Is not used. 

IParam Is not used. 

Return value The return value is nonzero if the edit control can process the EM_UNDO 
message correctly. Otherwise, it is zero. 

EM_EMPTYUNDOBUFFER 3.0 

This message directs an edit control to clear its undo buffer. This disables 
the edit control's ability to undo the last edit. 

Parameters wParam Is not used. 

IParam Is not used. 

Comments The undo buffer is automatically emptied whenever the edit control 
receives a WM_SETTEXT or EM_SETHANDLE message. 

This message directs a multiline edit control to add or remove the end-of­
line character from word wrapped text lines. 

Parameters wParam Indicates the disposition of end-of-line characters. If the 

IParam 

wParam parameter is nonzero, the characters CR CR LF (00 00 
OA hexadecimal) are placed at the end of wordwrapped lines. If 
wParam is zero, the end-of-line characters are removed from 
the text. 

Is not used. 

Return value The return value is nonzero if any formatting occurs. Otherwise, it is zero. 

Comments Lines that end with a hard return (a carriage return entered by the user) 
contain the characters CR LF at the end of the line. These lines are not 
affected by the EM_FMTLINES message. 
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Notice that the size of the text changes when this message is processed. 

EM_GETHANDLE 

This message returns the data handle of the buffer that holds the contents 
of the control window. The handle is always a local handle to a location in 
the application's data segment. 

Parameters wParam Is not used. 

IParam Is not used. 

Return value The return value is a data handle that identifies the buffer that holds the 
contents of the edit control. 

Comments An application may send this message to a control only if it has created 
the dialog box containing the control with the DS_LOCALEDIT style flag 
set. 

EM_GETLINE 

This message copies a line from the edit control. 

Parameters wParam Specifies the line number of the line in the control, where the 
line number of the first line is zero. 

IParam Points to the buffer where the line will be stored. The first word 
of the buffer specifies the maximum number of bytes to be 
copied to the buffer. The copied line is not null-terminated. 

Return value The return value is the number of bytes actually copied. This message is 
not processed by single-line edit controls. 

EM_GETLINECOUNT 

This message returns the number of lines of text in the edit control. 

Parameters wParam Is not used. 

IParam Is not used. 

Return value The return value is the number of lines of text in the control. 

Comments This message is not processed by single-line edit controls. 

Chapter 6, Messages directory 617 

II 
I 



EM_GETMODIFY 

EM_GETMODIFY 

This message returns the current value of the modify flag for a given edit 
control. The flag is set by the control if the user enters or modifies text 
within the control. 

Parameters wParam Is not used. 

IParam Is not used. 

Return value The return value is the value of the current modify flag for a given edit 
control. 

EM_GETRECT 

This message retrieves the formatting rectangle of the control. 

Parameters wParam Is not used. 

IParam Points to a REeT data structure. The control copies the 
dimensions of the structure. 

EM_GETSEL 
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This message returns the starting and ending character positions of the 
current selection. 

Parameters wParam Is not used. 

IParam Is not used. 

Return value The return value is a long value that contains the starting position in the 
low-order word. It contains the position of the first nons elected character 
after the end of the selection in the high-order word. 

This message limits the length (in bytes) of the text the user may enter. 

Parameters wParam Specifies the maximum number of bytes that can be entered. If 
the user attempts to enter more characters, the edit control 
beeps and does not accept the characters. If the wParam 
parameter is zero, no limit is imposed on the size of the text 
(until no more memory is available). 
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IParam Is not used. 

Comments The EM_LIMITTEXT message does not affect text set by the 
WM_SETTEXT message or the buffer set by the EM_SETHANDLE 
message. 

EM_L1NEFROMCHAR 

This message returns the line number of the line that contains the 
character whose position (indexed from the beginning of the text) is 
specified by the wParam parameter. 

Parameters wParam Contains the index value for the desired character in the text of 
the edit control (these index values are zero-based), or contains 
-1. 

IParam Is not used. 

Return value The return value is a line number. If wParam is -I, the number of the line 
that contains the first character of the selection is returned; otherwise, 
wParam contains the index (or position) of the desired character in the 
edit-control text, and the number of the line that contains that character is 
returned. 

This message returns the number of character positions that occur 
preceding the first character in a given line. 

Parameters wParam Specifies the desired line number, where the line number of the 
first line is zero. If the wParam parameter is -I, the current line 
number (the line that contains the caret) is used. 

IParam Is not used. 

Return value The return value is the number of character positions that precede the first 
character in the line. 

Comments This message will not be processed by single-line edit controls. 

This message returns the length of a line (in bytes) in the edit control's text 
buffer. 
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Parameters wParam Specifies the character index of a character in the specified line, 
where the line number of the first line is zero. If the wParam 
parameter is -I, the length of the current line (the line that 
contains the caret) is returned, not including the length of any 
selected text. If the current selection spans more than one line, 
the total length of the lines, minus the length of the selected 
text, is returned. 

IParam Is not used. 

Comments Use the EM_LINE INDEX message to retrieve a character index for a given 
line number. This index can be used with the EM_LINELENGTH 
message. 

EM_LlNESCROLL 

This message scrolls the content of the control by the given number of 
lines. 

Parameters wParam Is not used. 

IParam Contains the number of lines and character positions to scroll. 
The low-order word of the IParam parameter contains the 
number of lines to scroll vertically; the high-order word 
contains the number of character positions to scroll 
horizontally. 

Comments This message will not be processed by single-line edit controls. 

EM_REPLACESEL 
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This message replaces the current selection with new text. 

Parameters wParam Is not used. 

IParam Points to a null-terminated string of replacement text. 

This message establishes the text buffer used to hold the contents of the 
control window. 
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Parameters wParam Contains a handle to the buffer. The handle must be a local 
handle to a location in the application's data segment. The edit 
control uses this buffer to store the currently displayed text, 
instead of allocating its own buffer. If necessary, the control 
reallocates this buffer. 

IParam Is not used. 

Comments This message will not be processed by single-line edit controls. 

If the EM_SETHANDLE message is used to change the text buffer used by 
an edit control, the previous text buffer is not destroyed. The application 
must retrieve the previous buffer handle before setting the new handle, 
and must free the old handle by using the LocalFree function. 

An edit control automatically reallocates the given buffer whenever it 
needs additional space for text, or it removes enough text so that 
additional space is no longer needed. An application may send this 
message to a control only if it has created the dialog box containing the 
control with the DS_LOCALEDIT style flag set. 

This message sets the modify flag for a given edit control. 

Parameters wParam Specifies the new value for the modify flag. 

IParam Is not used. 

EM_SETPASSWORDCHAR 3.0 

This message sets the character displayed in an edit control created with 
the ES_PASSWORD style. The default display character is an asterisk (*). 

Parameters wParam Specifies the character to be displayed in place of the character 
typed by the user. If wParam is NULL, the actual characters 
typed by the user are displayed. 

IParam Is not used. 

This message sets the formatting rectangle for a control. The text is 
reformatted and redisplayed to reflect the changed rectangle. 
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Parameters wParam Is not used. 

IParam Points to a RECl data structure that specifies the new 
dimensions of the rectangle. 

Comments This message will not be processed by single-line edit controls. 

This message sets the formatting rectangle for a control. The text is 
reformatted and redisplayed to reflect the changed rectangle. The 
EM_SETRECTNP message is the same as the EM_SETRECT message, 
except that the control is not repainted. Any subsequent alterations cause 
the control to be repainted to reflect the changed formatting rectangle. 
This message is used when the field is to be repainted later. 

Parameters wParam Is not used. 

IParam Points to a RECl data structure that specifies the new 
dimensions of the rectangle. 

Comments This message will not be processed by single-line edit controls. 

This message selects all characters in the current text that are within the 
starting and ending character positions given by the IParam parameter. 

Parameters wParam Is not used. 

IParam Specifies the starting position in the low-order word and the 
ending position in the high-order word. The position values 0 
to 32,767 select the entire string. 

3.0 

This message sets the tab-stop positions in a multiline edit control. 

Parameters wParam Is an integer that specifies the number of tab stops in the edit 
control. 

IParam Is a long pointer to the first member of an array of integers 
containing the tab stop positions in dialog units. (A dialog unit 
is a horizontal or vertical distance. One horizontal dialog unit 
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Return value 

EM_SETTABSTOPS 

is equal to 1/4 of the current dialog base width unit. The dialog 
base units are computed based on the height and width of the 
current system font. The GetDialogBaseUnits function returns 
the current dialog base units in pixels.) The tab stops must be 
sorted in increasing order; back tabs are not allowed. 

The return value is TRUE if all the tabs were set. Otherwise, the return 
value is FALSE. 

Comments If wParam is zero and lParam is NULL, the default tab stops are set at 
every 32 dialog units. If wParam is 1, the edit control will have tab stops 
separated by the distance specified by lParam. If lParam points to more 
than a single value, then a tab stop will be set for each value in lParam, up 
to the number specified by wParam. 

EM_SETWORDBREAK 

This message is sent to the multiline edit control, informing the edit 
control that Windows has replaced the default word-break function with 
an application-supplied word-break function. A word-break function 
scans a text buffer (which contains text to be sent to the display), looking 
for the first word that will not fit on the current display line. The word­
break function places this word at the beginning of the next line on the 
display. A word-break function defines at what point Windows should 
break a line of text for multiline edit controls, usually at a blank character 
that separates two words. The default word-break function breaks a line 
of text at a blank character. The application-supplied function may define 
a word break to be a hyphen or character other than the blank character. 

Parameters wParam Is not used. 

lParam Is a procedure-instance address. 

Comments The callback-function address, passed as the lParam parameter, must be 
created by using the MakeProclnstance function. The callback function 
must use the Pascal calling convention and must be declared FAR. 

Callback 
Function LPSTR FAR PASCAL WordBreakFunc(lpchEditText, ichCurrentWord, 

cchEditText) 
LPSTR lpchEditText; 
short ichCurrent Word; 
short cchEditText; 
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EM_SETWORDBREAK 

WordBreakFunc is a placeholder for the application-supplied function 
name. The actual name must be exported by including it in an EXPORTS 
statement in the application's module-definition file. 

Parameters IpchEditText Points to the text of the edit control. 

ichCurrent Word 

cchEditText 

Specifies an index to a word in the buffer of text that 
identifies at what point the function should begin 
checking for a word break. 

Specifies the number of bytes of edit text. 

Return value The return value points to the first byte of the next word in the edit­
control text. If the current word is the last word in the text, the return 
value points to the first byte that follows the last word. 

EM UNDO 

This message undoes the last edit to the edit control. When the user 
modifies the edit control, the last change is stored in an undo buffer, 
which grows dynamically as required. If insufficient space is available for 
the buffer, the undo attempt fails and the edit control is unchanged. 

Parameters wParam Is not used. 

IParam Is not used. 

Return value The return value is nonzero if the undo operation is successful. It is zero if 
the undo operation fails. 

EN_CHANGE 
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This code specifies that the user has taken an action that may have altered 
text. It is sent after Windows updates a display (unlike the EN_UPDATE 
code). The control's parent window receives this code through a 
WM_ COMMAND message from the control. 

Parameters wParam Contains the wParam parameter of the WM_ COMMAND 
message, and specifies the control 10. 

IParam Contains an edit-control window handle in its low-order word 
and the EN_CHANGE code in its high-order word. 
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This code specifies that the edit control cannot allocate additional memory 
space. The control's parent window receives this code through a 
WM_ COMMAND message from the control. 

Parameters wParam Contains the wParam parameter of the WM_ COMMAND 
message, and specifies the control ID. 

EN HSCROLL 

IParam Contains an edit-control window handle in its low-order word 
and the EN_ERRSP ACE code in its high-order word. 

This code specifies that the user has clicked the edit control's horizontal 
scroll bar. The control's parent window receives this code through a 
WM_ COMMAND message from the control. The parent window is 
notified before the screen is updated. 

Parameters wParam Contains the wParam parameter of the WM_ COMMAND 
message, and specifies the control ID. 

EN_KI LLFOCUS 

IParam Contains an edit-control window handle in its low-order word 
and the EN_HSCROLL code in its high-order word. 

This code specifies that the edit control has lost the input focus. The 
control's parent window receives this code through a WM_ COMMAND 
message from the control. 

Parameters wParam Contains the wParam parameter of the WM_ COMMAND 
message, and specifies the control ID. 

IParam Contains an edit-control window handle in its low-order word 
and the EN_KILLFOCUS code in its high-order word. 
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3.0 

This code specifies that the current insertion has exceeded the specified 
number of characters for the edit control. The insertion has been 
truncated. This message is also sent when an edit control does not have 
the ES_AUTOHSCROLL style and the number of characters to be inserted 
would exceed the width of the edit control. The control's parent window 
receives this code through a WM_ COMMAND message from the control. 

Parameters wParam Contains the wParam parameter of the WM_ COMMAND 
message, and specifies the control ID. 

IParam Contains an edit-control window handle in its low-order word 
and the EN_MAXTEXT code in its high-order word. 

This code specifies that the edit control has obtained the input focus. The 
control's parent window receives this code through a WM_ COMMAND 
message from the control. 

Parameters wParam Contains the wParam parameter of the WM_ COMMAND 
message, and specifies the control ID. 

IParam Contains an edit-control window handle in its low-order word 
and the EN_SETFOCUS code in its high-order word. 

The code specifies that the edit control will display altered text. The 
control's parent window receives this code through a WM_ COMMAND 
message from the control; notification occurs after the control has 
formatted the text, but before it displays the text. This makes it possible to 
alter the window size, if necessary. 

Parameters wParam Specifies the control ID. 

IParam Contains an edit-control window handle in its low-order word 
and the EN_UPDATE code in its high-order word. 
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EN_VSCROLL 

This code specifies that the user has clicked the edit control's vertical scroll 
bar. The control's parent window receives this code through a 
WM_COMMAND message from the control; notification occurs before 
the screen is updated. 

Parameters wParam Contains the wParam parameter of the WM_ COMMAND 
message, and specifies the control ID. 

IParam Contains an edit-control window handle in its low-order word 
and the EN_ VSCROLL code in its high-order word. 

This message adds a string to the list box. If the list box is not sorted, the 
string is added to the end of the list. If the list box is sorted, the string is 
inserted into the list after sorting. 

This message removes any existing list-box selections. 

Parameters wParam Is not used. 

IParam Points to the null-terminated string that is to be added. If the 
list box was created with an owner-draw style but without the 
LBS_HASSTRINGS style, the IParam parameter is an ap­
plication-supplied 32-bit value that is stored by the list box 
instead of the pointer to the string. 

Return value The return value is the index to the string in the list box. The return value 
is LB_ERR if an error occurs; the return value is LB_ERRSPACE if 
insufficient space is available to store the new string. 

Comments If an owner-draw list box was created with the LBS_SORT style but not 
the LBS_HASSTRINGS style, the WM_COMPAREITEM message is sent 
one or more times to the owner of the list box so the new item can be 
properly placed in the list box. 

LB_DELETESTRING 

This message deletes a string from the list box. 

Parameters wParam Contains an index to the string that is to be deleted. 

IParam Is not used. 
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LB_DELETESTRING 

Return value The return value is a count of the strings remaining in the list. The return 
value is LB_ERR if an error occurs. 

Comments If the list box was created with an owner-draw style but without the 
LBS_HASSTRINGS style, a WM_DELETEITEM message is sent to the 
owner of the list box so the application can free additional data associated 
with the item (through the IParam parameter of the LB_ADDSTRING or 
LB_INSERTSTRING message). 

This message adds a list of the files from the current directory to the list 
box. Only files with the attributes specified by the wParam parameter and 
that match the file specification given by the IParam parameter are added. 

Parameters wParam Contains a DOS attribute value. For a list of the DOS attributes, 
see the DlgDirList function in Chapter 4, "Functions directory." 

IParam Points to a file-specification string. The string can contain 
wildcard characters (for example, *.*). 

Return value The return value is a count of items displayed. The return value is 
LB_ERR if an error occurs; the return value is LB_ERRSPACE if 
insufficient space is available to store the new strings. 

Comments The return value of the LB_DIR message is one less than the return value 
of the LB_GETCOUNT message. 

LB_FINDSTRING 3.0 

This message finds the first string in the list box which matches the given 
prefix text. 

Parameters wParam Contains the index of the item before the first item to be 
searched. When the search reaches the bottom of the list box it 
continues from the top of the list box back to the item specified 
by wParam. If the wParam parameter is -1, the entire list box is 
searched from the beginning. 

IParam Points to the prefix string. The string must be null-terminated. 

Return value The return value is the index of the matching item or LB_ERR if the search 
was unsuccessful. 
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LB_FINDSTRING 

Comments If the list box was created with an owner-draw style but without the 
LBS_HASSTRINGS style, this message returns the index of the item 
whose long value (supplied as the IParam parameter of the 
LB_ADDSTRING or LB_INSERTSTRING message) matches the value 
supplied as the IParam parameter of LB_FINDSTRING. 

LB_GETCARETINDEX 3.1 

This message returns the index of the item that has the focus caret in a list 
box. If the list box is a single-selection list box, the item will also be 
selected. In a multiple-selection list box, the item is not necessarily a 
selected item. 

Parameters wParam Is not used. 

IParam Is not used. 

Return value The return value is the list-box item that has the focus caret. 
The return value is LB_ERR if an error occurs. 

LB_GETCOUNT 

This message returns a count of the items in the list box. 

Parameters wParam Is not used. 

IParam Is not used. 

Return value The return value is a count of the items in the list box. The return value is 
LB_ERR if an error occurs. 

LB_GETCURSEL 

This message returns the index of the currently selected item, if any. 

Parameters wParam Is not used. 

IParam Is not used. 

Return value The return value is the index of the currently selected item. It is LB_ERR if 
no item is selected or if the list-box type is multiple selection. 
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LB_GETHORIZONTALEXTENT 

LB_ GETHORIZONTALEXTENT 3.0 

This message retrieves from a list box the width in pixels by which the list 
box can be scrolled horizontally if the list box has horizontal scroll bars. 

Parc:imeters wParam Is not used. 

IParam Is not used. 

Return value The return value is the scrollable width of the list box, in pixels. 

Comments To respond to the LB_GETHORIZONTALEXTENT message, the list box 
must have been defined with the WS_HSCROLL style. 

LB_GETITEMDATA 3.0 

This message retrieves the application-supplied 32-bit value associated 
with the specified list-box item. If the item is in an owner-draw list box 
created without the LBS_HASSTRINGS style, this 32-bit value was 
contained in the IParam parameter of the LB _ADDSTRING or 
LB _INSERTSTRING message that added the item to the list box. 
Otherwise, it was the value in the IParam parameter of a 
LB_SETITEMDATA message. 

Parameters wParam Contains an index to the item. 

IParam Is not used. 

Return value The return value is the 32-bit value associated with the item, or LB_ERR if 
an error occurs. 

LB_GETITEMHEIGHT 3.1 

630 

This message returns the height of one or all items in the list box. If the list 
box is a variable-height owner-draw list box, this message returns the 
height of the item specified by the wParam parameter. Otherwise, this 
message returns the height of all items in the list box. 

Parameters wParam Specifies the index of the item for which the height is to be 
obtained. 

IParam Is not used. 

Return value The return value specifies the height in pixels of the item. 

The return value is LB _ERR if there is an error. 
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LB_GETITEMRECT 

LB_GETITEMRECT 3.0 

This message retrieves the dimensions of the rectangle that bounds a list­
box item as it is currently displayed in the list-box window. 

Parameters wParam Contains an index to the item. 

IParam Contains a long pointer to a REeT data structure that receives 
the list-box client coordinates of the item. 

Return value The return value is LB_ERR if an error occurs. 

LB_GETSEL 

This message returns the selection state of an item. 

Parameters wParam Contains an index to the item. 

IParam Is not used. 

Return value The return value is a positive number if an item is selected. Otherwise, it 
is zero. The return value is LB_ERR if an error occurs. 

LB_GETSELCOUNT 

This message returns the total number of selected items in a 
multiselection list box. 

Parameters wParam Not used. 

IParam Not used. 

3.0 

Return value The return value is the count of selected items in a list box. If the list box is 
a single-selection list box, the return value is LB _ERR. 

LB_GETSELITEMS 3.0 

This message fills a buffer with an array of integers specifying the item 
numbers of selected items in a multiselection list box. 

Parameters wParam Specifies the maximum number of selected items whose item 
numbers are to be placed in the buffer. 

Chapter 6, Messages directory 631 

I 

• 
I 



LB_GETSELITEMS 

IParam Contains a long pointer to a buffer large enough for the 
number of integers specified by the wParam parameter. 

Return value The return value is the actual number of items placed in the buffer. If the 
list box is a single-selection list box, the return value is LB_ERR. 

LB_GEnEXT 

This message copies a string from the list into a buffer. 

Parameters wParam Contains the index of the string to be copied. 

IParam Points to the buffer that is to receive the string. The buffer must 
have both sufficient space for the string and a terminating null 
character. 

Return value The return value is the length of the string (in bytes), excluding the 
terminating null character. The return value is LB_ERR if the wParam 
parameter is not a valid index. 

Comments If the list box was created with an owner-draw style but without the 
LBS_HASSTRINGS style, the buffer pointed to by the IParam parameter of 
the message receives the 32-bit value associated with the item through the 
IParam parameter of the LB_ADDSTRING or LB_INSERTSTRING 
message. 

LB_GEnEXTLEN 

This message returns the length of a string in the list box. 

Parameters wParam Contains an index to the string. 

IParam Is not used. 

Return value The return value is the length of the string (in bytes), excluding the 
terminating null character. The return value is LB_ERR if an error occurs. 

LB_GEnOPINDEX 3.0 
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This message returns the index of the first visible item in a list box. 
Initially, item 0 is at the top of the list box, but if the list box is scrolled, 
another item may be at the top. 

Parameters wParam Not used. 
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LB_GETTOPINDEX 

IParam Not used. 

Return value The index of the first visible item in a list box. 

LB_INSERTSTRING 

This message inserts a string into the list box. No sorting is performed. 

Parameters wParam Contains an index to the position that will receive the string. If • 
the wParam parameter is -I, the string is added to the end of 
the list. 

IParam Points to the null-terminated string that is to be inserted. If the 
list box was created with an owner-draw style but without the 
LBS_HASSTRINGS style, the IParam parameter is an appli­
cation-supplied 32-bit value that is stored by the list box 
instead of the pointer to the string. 

Return value The return value is the index of the position at which the string was 
inserted. The return value is LB_ERR if an error occurs; the return value is 
LB_ERRSPACE if insufficient space is available to store the new string. 

LB_RESETCONTENT 

This message removes all strings from a list box and frees any memory 
allocated for those strings. 

Parameters wParam Is not used. 

IParam Is not used. 

Comments If the list box was created with an owner-draw style but without the 
LBS_HASSTRINGS style, the owner of the list box receives a 
WM_DELETEITEM message for each item in the list box. 

LB_SELECTSTRING 

This message changes the current selection to the first string that has the 
specified prefix. 

Parameters wParam Contains the index of the item before the first item to be 
searched. When the search reaches the bottom of the list box it 
continues from the top of the list box back to the item specified 
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lB_SElECTSTRING 

lParam 

by wParam. If the wParam parameter is -1, the entire list box is 
searched from the beginning. 

Points to the prefix string. The string must have a null­
terminating character. 

Return value The return value is the index of the selected item. The return value is 
LB_ERR if an error occurs. 

Comments This message must not be used with list boxes that are multiple-selection 
type. 

A string is selected only if its initial characters (from the starting point) 
match the characters in the prefix string. 

If the list box was created with an owner-draw style but without the 
LBS_HASSTRINGS style, this message returns the index of the item 
whose long value (supplied as the lParam parameter of the 
LB_ADDSTRING or LB_INSERTSTRING message) matches the value 
supplied as the lParam parameter of LB_FINDSTRING. 

LB_SELlTEMRANGE 3.0 

This message selects one or more consecutive items in a multiple-selection 
list box. 

Parameters wParam Specifies how to set the selection. If the wParam parameter is 
nonzero, the string is selected and highlighted; if wParam is 
zero, the highlight is removed and the string is no longer 
selected. 

IParam The low-order word of the lParam parameter is an index that 
specifies the first item to set, and the high-order word is an 
index that specifies the last item to set. 

Return value The return value is LB_ERR if an error occurs. 

Comments This message should be used only with multiple-selection list boxes. 

LB_SETCARETINDEX 3.1 
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This message is sent to a multiple-selection list box to set the focus 
caret on an item. If the item is not visible, it is scrolled into view. 

Parameters wParam Specifies the index of the item to receive focus. 

Software development kit 



LB_SETCARETINDEX 

IParam Is not used. 

Return value The return value is LB_ERR if an error occurs. 

Comments This message must be used with list boxes that are multiple-selection type 
only. 

LB_SETCOLUMNWIDTH 3.0 

This message is sent to a multicolumn list box created with the 
LBS_MULTICOLUMN style to set the width in pixels of all columns in the 
list box. 

Parameters wParam Specifies the width in pixels of all columns. 

IParam Is not used. 

This message selects a string and scrolls it into view, if necessary. When 
the new string is selected, the list box removes the highlight from the 
previously selected string. 

Parameters wParam Contains the index of the string that is selected. If wParam is -1, 
the list box is set to have no selection. 

IParam Is not used. 

Return value The return value is LB _ERR if an error occurs. 

Comments This message should be used only with single-selection list boxes. It 
cannot be used to set or remove a selection in a multiple-selection list box. 

LB_SETHORIZONTALEXTENT 3.0 

This message sets the width in pixels by which a list box can be scrolled 
horizontally. If the size of the list box is smaller than this value, the 
horizontal scroll bar will horizontally scroll items in the list box. If the list 
box is as large or larger than this value, the horizontal scroll bar is 
disabled. 

Parameters wParam Specifies the number of pixels by which the list box can be 
scrolled. 

IParam Is not used. 
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LB_SETHORIZONTALEXTENT 

Comments To respond to the LB_SETHORIZONT ALEXTENT message, the list box 
must have been defined with the WS_HSCROLL style. 

LB_SETITEMDATA 3.0 

This message sets a 32-bit value associated with the specified item in a list 
box. If the item is in an owner-draw list box created without the 
LBS_HASSTRINGS style, this message replaces the 32-bit value that was 
contained in the IParam parameter of the LB_ADDSTRING or 
LB_INSERTSTRING message that added the item to the list box. 

Parameters wParam Contains an index to the item. 

IParam Contains the new value to be associated with the item. 

Return value The return value is LB _ERR if an error occurs. 

LB_SETITEMHEIGHT 3.' 
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This message is sent to a list box to set the height of one or all items in the 
list box. If the list box is a variable-height owner-draw list box, this 
message sets the height of the item specified by the wParam parameter. 
Otherwise, this message sets the height of all items in the list box. 

Parameters wParam Specifies the index of the item for which the height is to be set. 

IParam Specifies the new height in pixels of the item. 

Return value The return value is LB _ERR if wParam does not specify a valid item 
index or if IParam specifies an invalid height. 

This message selects a string in a multiple-selection list box. 

Parameters wParam Specifies how to set the selection. If the wParam parameter is 
nonzero, the string is selected and highlighted; if wParam is 
zero, the highlight is removed and the string is no longer 
selected. 

IParam The low-order word of the IParam parameter is an index that 
specifies which string to set. If IParam is -1, the selection is 
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added to or removed from all strings, depending on the value 
ofwParam. 

Return value The return value is LB_ERR if an error occurs. 

Comments This message should be used only with multiple-selection list boxes. 

3.0 

This message sets the tab-stop positions in a list box. 

Parameters wParam Is an integer that specifies the number of tab stops in the list 
box. 

lParam Is a long pointer to the first member of an array of integers 
containing the tab stop positions in dialog units. (A dialog unit 
is a horizontal or vertical distance. One horizontal dialog unit 
is equal to 1/4 of the the current dialog base width unit. The 
dialog base units are computed based on the height and width 
of the current system font. The GetDialogBaseUnits function 
returns the current dialog base units in pixels.) The tab stops 
must be sorted in increasing order; back tabs are not allowed. 

Return value The return value is TRUE if all the tabs were set. Otherwise, the return 
value is FALSE. 

Comments If wParam is zero and lParam is NULL, the default tab stop is two dialog 
units. 

If wParam is 1, the edit control will have tab stops separated by the 
distance specified by lParam. 

If lParam points to more than a single value, then a tab stop will be set for 
each value in lParam, up to the number specified by wParam. 
To respond to the LB_SETTABSTOPS message, the list box must have 
been created with the LBS_USETABSTOPS style. 

3.0 

This message sets the first visible item in a list box to the item identified 
by the index. 

Parameters wParam Specifies the index of the list-box item. 

IParam Not used. 
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LB_SETIOPINDEX 

Return value The return value is LB _ERR if an error occurs. 

This code specifies that the user has double-clicked a string. The control's 
parent window receives this code through a WM_ COMMAND message 
from the control. 

Parameters wParam Contains the wParam parameter of the WM_ COMMAND 
message, and specifies the control ID. 

IParam Contains an edit-control window handle in its low-order word 
and the LBN_DBLCLK code in its high-order word. 

Comments This code applies only to list-box controls that have LBS_NOTIFY style. 

LBN_ERRSPACE 

This code specifies that the list-box control cannot allocate enough 
memory to meet a specific request. The control's parent window receives 
this code through a WM_ COMMAND message from the control. 

Parameters wParam Contains the wParam parameter of the WM_ COMMAND 
message, and specifies the control ID. 

IParam Contains a list-box window handle in its low-order word and 
the LBN_ERRSP ACE code in its high-order word. 

Comments This code applies only to list-box controls that have LBS_NOTIFY style. 

LBN_KI LLFOCUS 3.0 
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This code is sent when a list box loses input focus. The control's parent 
window receives this code through a WM_ COMMAND message from the 
control. 

Parameters wParam Specifies the control ID of the list box. 

IParam Contains the list-box window handle in its low-order word and 
the LBN_KILLFOCUS code in its high-order word. 
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LBN_SELCHANGE 

This code specifies that the selection in a list box has changed. The 
control's parent window receives this code through a WM_ COMMAND 
message from the control. 

Parameters wParam Contains the wParam parameter of the WM_ COMMAND 
message, and specifies the control ID. 

IParam Contains a list-box window handle in its low-order word and 
the LBN_SELCHANGE code in its high-order word. 

Comments This code applies only to list-box controls that have LBS_NOTIFY style. 

3.0 

This code is sent when the list box receives input focus. The control's 
parent window receives this code through a WM_ COMMAND message 
from the control. 

Parameters wParam Specifies the control ID of the list box. 

IParam Contains the list-box window handle in its low-order word and 
the LBN_SETFOCUS code in its high-order word. 

This message is sent when a window becomes active or inactive. 

Parameters wParam Specifies the new state of the window. The wParam parameter 
is zero if the window is inactive; it is one of the following 
nonzero values if the window is being activated: 
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Value 
1 

2 

Meaning 
The window is being activated through some method 
other than a mouse click (for example, through a call to 
the Set-ActiveWindow function or selection of the 
window by the user through the keyboard interface). 

The window is being activated by a mouse click by the 
user. Any mouse button can be clicked: right, left, or 
middle. 
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IParam Identifies a window and specifies its state. The high-order 
word of the IParam parameter is nonzero if the window is 
minimized. Otherwise, it is zero. The value of the low-order 
word of IParam depends on the value of the wParam parameter. 
If wParam is zero, the low-order word of IParam is a handle to 
the window being activated. If wParam is nonzero, the low­
order word of IParam is the handle of the window being 
inactivated (this handle may be NULL). 

Default action If the window is being activated and is not minimized, the 
DefWindowProc function sets the input focus to the window. 

WM_ACTIVATEAPP 

This message is sent when a window being activated belongs to a 
different application than the currently active window. The message is 
sent to the application whose window will be activated and the 
application whose window will be deactivated. 

Parameters wParam Specifies whether a window is being activated or deactivated. 

IParam 

A nonzero value indicates that Windows will activate a 
window; zero indicates that Windows will deactivate a 
window. 

Contains the task handle of the application. If the wParam 
parameter is zero, the low-order word of the IParam parameter 
contains the task handle of the application that owns the 
window that is being deactivated. If wParam is nonzero, the 
low-order word of IParam contains the task handle of the 
application that owns the window that is being activated. The 
high-order word is not used. 

WM_ASKCBFORMATNAME 
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This message is sent when the clipboard contains a data handle for the 
CF _OWNERDISPLAY format (that is, the clipboard owner should display 
the clipboard contents), and requests a copy of the format name. 

Parameters wParam Specifies the maximum number of bytes to copy. 

IParam Points to the buffer where the copy of the format name is to be 
stored. 
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WM_ASKCBFORMATNAME 

Comments The clipboard owner should copy the name of the CF_OWNERDISPLAY 
format into the specified buffer, not exceeding the maximum number of 
bytes. 

WM_CANCELMODE 

This message cancels any mode the system is in, such as one that tracks 
the mouse in a scroll bar or moves a window. Windows sends the 
WM_ CANCELMODE message when an application displays a message 
box. 

Parameters wParam Is not used. 

IParam Is not used. 

WM_CHANGECBCHAIN 

This message notifies the first window in the clipboard-viewer chain that 
a window is being removed from the chain. 

Parameters wParam Contains the handle to the window that is being removed from 
the clipboard-viewer chain. 

IParam Contains in its low-order word the handle to the window that 
follows the window being removed from the clipboard-viewer 
chain. 

Comments Each window that receives the WM_CHANGECBCHAIN message should 
call the SendMessage function to pass on the message to the next window 
in the clipboard-viewer chain. If the window being removed is the next 
window in the chain, the window specified by the low-order word of the 
IParam parameter becomes the next window, and clipboard messages are 
passed on to it. 

WM_CHAR 

This message results when a WM_KEYUP and a WM_KEYDOWN 
message are translated. It contains the value of the keyboard key being 
pressed or released. 

Parameters wParam Contains the value of the key. 
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WM_CHAR 

IParam Contains the repeat count, scan code, key-transition code, 
previous key state, and context code, as shown in the following 
list: 

Bit Value 
0-15 Repeat count (the number of times the 
(low-order word) key stroke is repeated as a result of the user 

16-23 
(low byte of 
high-order word) 
24 

25-26 
27-28 
29 

30 

31 

holding down the key). 
Scan code (OEM-dependent value). 

Extended key, such as a function key or a 
key on the numeric keypad (1 if it is an 
extended key). 
Not used. 
Used internally by Windows. 
Context code (1 if the AL T key is held down 
while the key is pressed, 0 otherwise). 
Previous key state (1 if the key is down 
before the message is sent, 0 if the key is 
up). 
Transition state (1 if the key is being 
released, 0 if the key is being pressed). 

Comments Since there is not necessarily a one-to-one correspondence between keys 
pressed and character messages generated, the information in the high­
order word of the IParam parameter is generally not useful to applications. 
The information in the high-order word applies only to the most recent 
WM_KEYUP or WM_KEYDOWN message that precedes the posting of 
the character message. 

For IBM® Enhanced 101- and 102-key keyboards, enhanced keys are the 
right ALT and the right CONTROL keys on the main section of the keyboard; 
the INSERT, DELETE, HOME, END, PAGE UP, PAGE DOWN and DIRECTION keys 
in the clusters to the left of the numeric key pad; and the divide U) and 
ENTER keys in the numeric key pad. Some other keyboards may support 
the extended-key bit in the IParam parameter. 

WM_CHARTOITEM 3.0 
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This message is sent by a list box with the LBS_WANTKEYBOARDINPUT 
style to its owner in response to a WM_ CHAR message. 

Parameters wParam Contains the value of the key which the user pressed. 
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IParam Contains the current caret position in its high-order word and 
the window handle of the list box in its low-order word. 

Return value The return value specifies the action which the application performed in 
response to the message. A return value of -2 indicates that the 
application handled all apsects of selecting the item and wants no further 
action by the list box. A return value of -1 indicates that the list box 
should perform the default action in response to the key stroke. A return 
value of zero or greater specifies the index of an item in the list box and 
indicates that the list box should perform the default action for the key 
stroke on the given item. 

WM_CHILDACTIVATE 

This message is sent to a child window's parent window when the 
SetWindowPos function moves a child window. 

Parameters wParam Is not used. 

IParam Is not used. 

WM_CLEAR 

This message deletes the current selection. 

Parameters wParam Is not used. 

IParam Is not used. 

WM_CLOSE 

This message occurs when a window is closed. 

Parameters wParam Is not used. 

IParam Is not used. 

Default action The DefWindowProc function calls the DestroyWindow function to 
destroy the window. 

Comments An application can prompt the user for confirmation, prior to destroying a 
window, by processing the WM_CLOSE message and calling the 
DestroyWindow function only if the user confirms the choice. 
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This message occurs when the user selects an item from a menu, when a 
control passes a message to its parent window, or when an accelerator key 
stroke is translated. 

Parameters wParam Contains the menu item, the control ID, or the accelerator ID. 

IParam Specifies whether the message is from a menu, an accelerator, 
or a control. The low-order word contains zero if the message 
is from a menu. The high-order word contains 1 if the message 
is an accelerator message. If the message is from a control, the 
high-order word of the IParam parameter contains the 
notification code. The low-order word is the window handle of 
the control sending the message. 

Comments Accelerator key strokes that are defined to select items from the System 
menu are translated into WM_SYSCOMMAND messages. 

If an accelerator key stroke that corresponds to a menu item occurs when 
the window that owns the menu is minimized, no WM_ COMMAND 
message is sent. However, if an accelerator key stroke that does not match 
any of the items on the window's menu or on the System menu occurs, a 
WM_ COMMAND message is sent, even if the window is minimized. 

WM_COMPACTING 3.0 
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This message is sent to all top-level windows when Windows detects that 
more than 12.5 percent of system time over a 30- to 60-second interval is 
being spent compacting memory. This indicates that system memory is 
low. 

When an application receives this message, it should free as much 
memory as possible, taking into account the current level of activity of the 
application and the total number of applications running in Windows. 
The application can call the GetNumTasks function to determine how 
many applications are running. 

Parameters wParam Specifies the ratio of CPU tinle currently spent by Windows 
compacting memory. For example, 8000h represents 50% of 
CPU time. 

IParam Is not used. 
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WM_COMPAREITEM 

WM_COMPAREITEM 3.0 

This message determines the relative position of a new item in a sorted 
owner-draw combo or list box. 

Whenever the application adds a new item, Windows sends this message 
to the owner of a combo or list box created with the CBS_SORT or 
LBS_SORT style. The IParam parameter of the message is a long pointer to 
a COMPAREITEMSTRUCT data structure that contains the identifiers and 
application-supplied data for two items in the combo or list box. When 
the owner receives the message, the owner returns a value indicating 
which of the items should appear before the other. Typically, Windows 
sends this message several times until it determines the exact position for 
the new item. 

Parameters wParam Is not used. 

IParam Contains a long pointer to a COMPAREITEMSTRUCT data 
structure that contains the identifiers and application-supplied 
data for two items in the combo or list box. 

Return value The return value indicates the relative position of the two items. It may be 
any of the following values: 

WM_COPY 

Value Meaning 

-1 Item 1 sorts before item 2. 
o Item 1 and item 2 sort the same. 
1 Item 1 sorts after item 2. 

This message sends the current selection to the clipboard in CF _TEXT 
format. 

Parameters wParam Is not used. 

IParam Is not used. 
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WM_CREATE 

WM_CREATE 

This message informs the window procedure that it can perform any 
initialization. The CreateWindow function sends this message before it 
returns and before the window is opened. 

Parameters wParam Is not used. 

IParam Points to a CREATESTRUCT data structure that contains copies 
of parameters passed to the CreateWindow function. 

WM_CTLCOLOR 
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This message is sent to the parent window of a predefined control or 
message box when the control or message box is about to be drawn. By 
responding to this message, the parent window can set the text and 
background colors of the child window by using the display-context 
handle given in the wParam parameter. 

Parameters wParam Contains a handle to the display context for the child window. 

IParam The low-order word of the IParam parameter contains the 
handle to the child window. The high-order word is one of the 
following values, specifying the type of control: 

Value Control Type 
CTLCOLOR_BTN Button control 
CTLCOLOR_DLG Dialog box 
CTLCOLOR_EDIT Edit control 
CTLCOLOR_LISTBOX List-box control 
CTLCOLOR_MSGBOX Message box 
CTLCOLOR_SCROLLBAR Scroll-bar control 
CTLCOLOR_ST ATIC Static control 

Default action The DefWindowProc function selects the default system colors. 

Comments When processing the WM_ CTLCOLOR message, the application must 
align the origin of the intended brush with the window coordinates by 
first calling the UnrealizeObject function for the brush, and then setting 
the brush origin to the upper-left corner of the window. 

If an application processes the WM_ CTLCOLOR message, it must return a 
handle to the brush that is to be used for painting the control background. 
Note that failure to return a valid brush handle will place the system in an 
unstable state. 
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This message sends the current selection to the clipboard in CF _TEXT 
format, and then deletes the selection from the control window. 

Parameters wParam Is not used. 

IParam Is not used. 

This message results when a WM_KEYUP and a WM_KEYDOWN .' 
message are translated. It specifies the character value of a dead key. A 
dead key is a key, such as the umlaut (double-dot) character, that is 
combined with other characters to form a composite character. For 
example, the umlaut-O character consists of the dead key, umlaut, and the 
o key. 

Parameters wParam Contains the dead-key character value. 

IParam 
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Contains the repeat count, scan code, key-transition code, 
previous key state, and context code, as shown in the following 
list: 

Bit Value 
0-15 Repeat count (the number of times the 
(low-order word) key stroke is repeated as a result of the user 

holding down the key). 
16-23 Scan code (OEM-dependent value). 
(low byte of 
high-order word) 
24 

25-26 
27-28 
29 

30 

31 

Extended key, such as a function key or a 
key on the numeric keypad (1 if it is an 
extended key, a otherwise). 
Not used. 
Used internally by Windows. 
Context code (1 if the ALT key is held down 
while the key is pressed, a otherwise). 
Previous key state (1 if the key is down 
before the message is sent, a if the key is 
up). 
Transition state (1 if the key is being 
released, a if the key is being pressed). 
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Comments The WM_DEADCHAR message typically is used by applications to give 
the user feedback about each key pressed. For example, an application can 
display the accent in the current character position without moving the 
caret. 

Since there is not necessarily a one-to-one correspondence between keys 
pressed and character messages generated, the information in the high­
order word of the IParam parameter is generally not useful to applications. 
The information in the high-order word applies only to the most recent 
WM_KEYUP or WM_KEYDOWN message that precedes the posting of 
the character message. 

For IBM Enhanced 101- and 102-key keyboards, enhanced keys are the 
right ALT and the right CONTROL keys on the main section of the keyboard; 
the INSERT, DELETE, HOME, END, PAGE UP, PAGE DOWN and DIRECTION keys 
in the clusters to the left of the numeric key pad; and the divide U) and 
ENTER keys in the numeric key pad. Some other keyboards may support 
the extended-key bit in the IParam parameter. 

WM DELETEITEM 3.0 
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This message informs the owner of an owner-draw list box or combo box 
that a list-box item has been removed. This message is sent when the list 
box or combo box is destroyed or the item is removed by the 
LB _DELETESTRING, LB _RESETCONTENT, CB _DELETESTRING or 
CB_RESETCONTENT message. 

Parameters wParam Not used. 

IParam Contains a long pointer to a DELETEITEMSTRUCT data 
structure that contains information about the deleted list-box 
item. 

This message informs the window that it is being destroyed. The 
DestroyWindow function sends the WM_DESTROY message to the 
window after removing the window from the screen. The WM_DESTROY 
message is sent to a parent window before any of its child windows are 
destroyed. 

Parameters wParam Is not used. 
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IParam Is not used. 

Comments If the window being destroyed is part of the clipboard-viewer chain (set 
by using the SetClipboardViewer function), the window must remove 
itself from the clipboard viewer chain by processing the 
ChangeClipboardChain function before returning from the 
WM_DESTROY message. 

WM DESTROYCLIPBOARD 

This message is sent to the clipboard owner when the clipboard is 
emptied through a call to the EmptyClipboard function. 

Parameters wParam Is not used. 

IParam Is not used. 

WM_DEVMODECHANGE 

This message is sent to all top-level windows when the user changes 
device-mode settings. 

Parameters wParam Is not used. 

IParam Points to the device name specified in the Windows 
initialization file, WIN.INI. 

WM DRAWCLIPBOARD 

This message is sent to the first window in the clipboard-viewer chain 
when the contents of the clipboard change. Only applications that have 
joined the clipboard-viewer chain by calling the SetClipboardViewer 
function need to process this message. 

Parameters wParam Is not used. 

IParam Is not used. 

Comments Each window that receives the WM_DRA WCLIPBOARD message sh9uld 
call the SendMessage function to pass the message on to the next window 
in the clipboard-viewer chain. The handle of the next window is returned 
by the SetClipboardViewer function; it may be modified in response to a 
WM_CHANGECBCHAIN message. 
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3.0 

This message informs the owner-draw button, combo box, list box, or 
menu that a visual aspect of the control has changed. The itemAction field 
in the ORAWITEMSTRUCT structure defines the drawing operation that is 
to be performed. The data in this field allows the control owner to 
determine what drawing action is required. 

Parameters wParam Is not used. 

IParam Contains a long pointer to a ORAWITEMSTRUCT data structure 
that contains information about the item to be drawn and the 
type of drawing required. 

Comments Before returning from processing this message, an application should 
restore all objects selected for the display context supplied in the hOC field 
of the ORAWITEMSTRUCT data structure. 

This message is sent after a window has been enabled or disabled. 

Parameters wParam Specifies whether the window has been enabled or disabled. 

IParam 

WM ENDSESSION 

The wParam parameter is nonzero if the window has been 
enabled; it is zero if the window has been disabled. 

Is not used. 

This message is sent to tell an application that has responded nonzero to a 
WM_ QUERYENDSESSION message whether the session is actually being 
ended. 

Parameters wParam Specifies whether or not the session is being ended. It is 
nonzero if the session is being ended. Otherwise, it is zero. 

IParam Is not used. 

Comments If the wParam parameter is nonzero, Windows can terminate any time 
after all applications have returned from processing this message. 
Consequently, an application should perform all tasks required for 
termination before returning from this message. 
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Parameters 

The application does not need to call the DestroyWindow or 
PostQuitMessage function when the session is being ended. 

This message informs an application's main windows procedure that a 
modal dialog box or a menu is entering an idle state. A modal dialog box 
or menu enters an idle state when no messages are waiting in its queue 
after it has processed one or more previous messages. 

wParam 

IParam 

Specifies whether the message is the result of a dialog box or a 
menu being displayed. It is one of these values: 

Value Meaning 
MSGF _DIALOGBOX The system is idle because a dialog box 

is being displayed. 
MSGF _MENU The system is idle because a menu is 

being displayed. 

Contains in its low-order word the handle of the dialog box (if 
wParam is MSGF _DIALOGBOX) or of the window containing 
the displayed menu (if wParam is MSGF _MENU). The high­
order word is not used. 

Default action The DefWindowProc function returns zero. 

WM_ERASEBKGND 

This message is sent when the window background needs erasing (for 
example, when a window is resized). It is sent to prepare an invalidated 
region for painting. 

Parameters wParam Contains the device-context handle. 

IParam Is not used. 

Return value The return value is nonzero if the background is erased. Otherwise, it is 
zero. If the application processes the WM_ERASEBKGND message, it 
should return the appropriate value. 

Default action The background is erased, using the class background brush specified by 
the hbrbackground field in the class structure. 

Comments If hbrbackground is NULL, the application should process the 
WM_ERASEBKGND message and erase the background color. When 
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WM_ERASEBKGND 

processing the WM_ERASEBKGND message, the application must align 
the origin of the intended brush with the window coordinates by first 
calling the UnrealizeObject function for the brush, and then selecting the 
brush. 

Windows assumes the background should be computed by using the 
MM_TEXT mapping mode. If the device context is using any other 
mapping mode, the area erased may not be within the visible part of the 
client area. 

WM_FONTCHANGE 

This message occurs when the pool of font resources changes. Any 
application that adds or removes fonts from the system (for example, 
through the AddFontResource or RemoveFontResource function) should 
send this message to all top-level windows. 

Parameters wParam Is not used. 

IParam Is not used. 

Comments To send the WM_FONTCHANGE message to all top-level windows, an 
application can call the SendMessage function with the h Wnd parameter 
set to OxFFFF. 

WM_ GETDLGCODE 
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This message is sent by Windows to an input procedure associated with a 
control. Normally, Windows handles all DIRECTION-key and TAB-key input 
to the control. By responding to the WM_ GETDLGCODE message, an 
application can take control of a particular type of input and process the 
input itself. 

Parameters wParam Is not used. 

IParam Is not used. 

Return value The return value is one or more of the following values, indicating which 
type of input the application processes: 

Value 

DLGC_DEFPUSHBUTTON 
DLGC_HASSETSEL 
DLGC_PUSHBUTTON 
DLGC_RADIOBUTTON 

Meaning 

Default push button. 
EM_SETSEL messages. 
Push button. 
Radio button. 
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DLGC_ WANTALLKEYS 
DLGC_ WANTARROWS 
DLGC_WANTCHARS 
DLGC_ WANTMESSAGE 

DLGC_WANTTAB 

All keyboard input. 
DIRECTION keys. 
WM_ CHAR messages. 

WM_GETDLGCODE 

All keyboard input (the application passes this 
message on to control). 
TAB key. 

Default action The DefWindowProc function returns zero. 

Comments Although the DefWindowProc function always returns zero in response to 
the WM_ GETDLGCODE message, the window functions for the 
predefined control classes return a code appropriate for each class. 

The WM_ GETDLGCODE message and the returned values are useful 
only with user-defined dialog controls or standard controls modified by 
subclassing. 

WM_GETFONT 3.0 

This message retrieves from a control the font with which the control is 
currently drawing its text. 

Parameters wParam Not used. 

IParam Not used. 

Return value The return value is the handle of the font used by the control, or NULL if 
it is using the system font. 

WM_GETMINMAXINFO 

This message is sent to a window whenever Windows needs to know the 
maximized size of the window, the minimum or maximum tracking size 
of the window, or the maximized position of the window. The maximized 
size of a window is the size of a window when its borders are fully 
extended. The maximum tracking size of a window is the largest window 
size that can be achieved by using the borders to size the window. The 
minimum tracking size of a window is the smallest window size that can 
be achieved by using the borders to size the window. 

Parameters wParam Is not used. 

IParam Points to an array of five points that contains the following 
informa tion: 
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Point 
rgpt[oJ 
rgpt[1J 

rgpt[2J 

rgpt[3J 

rgpt[4J 

Description 
Used internally by Windows. 
The maximized size, which is the screen size by 
default. The width is (SM_ CXSCREEN + (2 x 
SM_CXFRAME». The height is (SM_CYSCREEN + 
(2 x SM_CYFRAME». 
The maximized position of the upper-left corner of 
the window (in screen coordinates). The default x 
value is SM_ CXFRAME. The default y value is 
SM_CYFRAME. 
The minimum tracking size, which is the iconic 
size by default. The width is SM_ CXMINTRACK. 
The height is SM_ CYMINTRACK. 
The maximum tracking size, which is less than the 
screen size by default. The width is 
(SM_CXSCREEN + (2 x SM_CXFRAME». The 
height is (SM_CYSCREEN + (2 x SM_CYFRAME». 

Comments The array contains default values for each point before Windows sends 
the WM_GETMINMAXINFO message. This message gives the application 
the opportunity to alter the default values. 

WM_GETTEXT 

This message is used to copy the text that corresponds to a window. For 
edit controls and combo-box edit controls, the text to be copied is the 
content of the edit control. For button controls, the text is the button 
name. For lixt boxes, the text is the currently selected item. For other 
windows, the text is the window caption. 

Parameters wParam Specifies the maximum number of bytes to be copied, including 
the null-terminating character. 

IParam Points to the buffer that is to receive the text. 

Return value The return value is the number of bytes copied. It is LB_ERR if no item is 
selected or CB_ERR if the combo box has no edit control. 

WM_ GETTEXTLENGTH 

654 

This message is used to find the length (in bytes) of the text associated 
with a window. The length does not include the null-terminating 
character. For edit controls and combo-box edit controls, the text is the 
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content of the control. For lixt boxes, the text is the currently selected item. 
For button controls, the text is the button name. For other windows, the 
text is the window caption. 

Parameters wParam Is not used. 

IParam Is not used. 

Comments The return value is the length of the given text. 

WM HSCROLL 

This message is sent when the user clicks the horizontal scroll bar. 

Parameters wParam Contains a scroll-bar code that specifies the user's scrolling 
request. It can be anyone of the following values: 

IParam 

Value Meaning 
SB _BOTTOM Scroll to lower right. 
SB_ENDSCROLL End scroll. 
SB _LINEDOWN Scroll one line down. 
SB_LINEUP Scroll one line up. 
SB_PAGEDOWN Scroll one page down. 
SB_PAGEUP Scroll one page up. 
SB_THUMBPOSITION Scroll to absolute position. The 

current position is provided in the 
low-order word of IParam. 

SB _ THUMBTRACK Drag thumb to specified position. The 
current position is provided in the 
low-order word of IParam. 

SB _TOP Scroll to upper left. 

Specifies the window handle of the control. If the message is 
sent by a scroll-bar control, the high-order word of the IParam 
parameter contains the window handle of the control. If the 
message is sent as a result of the user clicking a pop-up 
window's scroll bar, the high-order word is not used. 

Comments The SB_THUMBTRACK message typically is used by applications that 
give some feedback while the thumb is being dragged. 

If an application scrolls the document in the window, it must also reset 
the position of the thumb by using the SetScrollPos function. 
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WM_HSCROLLCLIPBOARD 

This message is sent when the clipboard contains a data handle for the 
CF _OWNERDISPLAY format (specifically the clipboard owner should 
display the clipboard contents) and an event occurs in the clipboard 
application's horizontal scroll bar. 

Parameters wParam Contains a handle to the clipboard application window. 

IParam Contains one of the following scroll-bar codes in the low-order 
word: 

Value 
SB_BOTTOM 
SB_ENDSCROLL 
SB_LINEDOWN 
SB_LINEUP 
SB_PAGEDOWN 
SB_PAGEUP 
SB_THUMBPOSITION 
SB_TOP 

Meaning 
Scroll to lower right. 
End scroll. 
Scroll one line down. 
Scroll one line up. 
Scroll one page down. 
Scroll one page up. 
Scroll to absolute position. 
Scroll to upper left. 

The high-order word of the IParam parameter contains the 
thumb position if the scroll-bar code is SB_THUMBPOSITION. 
Otherwise, the high-order word is not used. 

Comments The clipboard owner should use the InvalidateRect function or repaint as 
desired. The scroll-bar position should also be reset. 

WM_ICONERASEBKGND 3.0 

656 

This message is sent to a minimized (iconic) window when the 
background of the icon must be filled before painting the icon. A window 
receives this message only if a class icon is defined for the window. 
Otherwise, WM_ERASEBKGND is sent instead. Passing this message to 
the DefWindowProc function permits Windows to fill the icon 
background with the background brush of the parent window. 

Farameiers wParam Contains the device-context handle of the icon. 

IParam Is not used. 
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WM INITDIALOG 

This message is sent immediately before a dialog box is displayed. By 
processing this message, an application can perform any initialization 
before the dialog box is made visible. 

Parameters wParam Identifies the first control item in the dialog box that can be 
given the input focus. Generally, this is the first item in the 
dialog box with WS_TABSTOP style. 

IParam Is the value passed as the dwlnitParam parameter of the 
function if the dialog box was created by any of the following 
functions: 

IJ CreateDialoglndirectParam 

D CreateDialogParam 

II DialogBoxlndirectParam 

13 DialogBoxParam 

Otherwise, IParam is not used. 

Comments If the application returns a nonzero value in response to the 
WM_INITDIALOG message, Windows sets the input focus to the item 
identified by the handle in the wParam parameter. The application can 
return FALSE only if it has set the input focus to one of the controls of the 
dialog box. 

This message is a request to initialize a menu. It occurs when a user 
moves the mouse into a menu bar and clicks, or presses a menu key. 
Windows sends this message before displaying the menu. This allows the 
application to change the state of menu items before the menu is shown. 

Parameters wParam Contains the menu handle of the menu that is to be initialized. 

IParam Is not used. 

Comments A WM_INITMENU message is sent only when a menu is first accessed; 
only one WM_INITMENU message is generated for each access. This 
means, for example, that moving the mouse across several menu items 
while holding down the button does not generate new messages. This 
message does not provide information about menu items. 
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WM_INITMENUPOPUP 

658 

This message is sent immediately before a pop-up menu is displayed. 
Processing this message allows an application to change the state of items 
on the pop-up menu before the menu is shown, without changing the 
state of the entire menu. 

Parameters wParam Contains the menu handle of the pop-up menu. 

lParam Specifies the index of the pop-up menu. The low-order word 
contains the index of the pop-up menu in the main menu. The 
high-order word is nonzero if the pop-up menu is the system 
menu. Otherwise, it is zero. 

This message is sent when a nonsystem key is pressed. A nonsystem key 
is a keyboard key that is pressed when the ALT key is not pressed, or a 
keyboard key that is pressed when a window has the input focus. 

Parameters wParam Specifies the virtual-key code of the given key. 

lParam Contains the repeat count, scan code, key-transition code, 
previous key state, and context code, as shown in the following 
list: 

Bit Value 
0-15 Repeat count (the number of times 
(low-order word) the key stroke is repeated as a result of the 

user holding down the key). 
16-23 Scan code (OEM-dependent value). 
(low byte of 
high-order word) 
24 

25-26 
27-28 
29 

30 

Extended key, such as a function key or a 
key on the numeric key pad (1 if it is an 
extended key). 
Not used. 
Used internally by Windows. 
Context code (1 if the AL T key is held down 
while the key is pressed, a otherwise). 
Previous key state (1 if the key is down 
before the message is sent, a if the key is 
up). 
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31 Transition state (1 if the key is being 
released, 0 if the key is being pressed). 

For WM_KEYDOWN messages, the key-transition bit (bit 31) is 
o and the context-code bit (bit 29) is O. 

Comments Because of auto-repeat, more than one WM_KEYDOWN message may 
occur before a WM_KEYUP message is sent. The previous key state (bit 
30) can be used to determine whether the WM_KEYDOWN message 
indicates the first down transition or a repeated down transition. 

WM KEYUP 

For IBM Enhanced 101- and 102-key keyboards, enhanced keys are the 
right ALT and the right CONTROL keys on the main section of the keyboard; 
the INSERT, DELETE, HOME, END, PAGE UP, PAGE DOWN and DIRECTION keys 
in the clusters to the left of the numeric key pad; and the divide U) and 
ENTER keys in the numeric key pad. Some other keyboards may support 
the extended-key bit in the IParam parameter. 

This message is sent when a nonsystem key is released. A nonsystem key 
is a keyboard key that is pressed when the ALT key is not pressed, or a 
keyboard key that is pressed when a window has the input focus. 

Parameters wParam Specifies the virtual-key code of the given key. 

IParam 
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Contains the repeat count, scan code, key-transition code, 
previous key state, and context code, as shown in the following 
list: 

Bit 
0-15 
(low-order word) 

16-23 
(low byte of 
high-order word) 
24 

25-26 
27-28 
29 

Value 
Repeat count (the number of times 
the key stroke is repeated as a result of the 
user holding down the key). 

Scan code (OEM-dependent value). 

Extended key, such as a function key or a 
key on the numeric key pad (1 if it is an 
extended key). 
Not used. 
Used internally by Windows. 
Context code (1 if the ALT key is held down 
while the key is pressed, 0 otherwise). 
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30 

31 

Previous key state (1 if the key is down 
before the message is sent, 0 if the key is 
up). 
Transition state (1 if the key is being 
released, 0 if the key is being pressed). 

For WM_KEYUP messages, the key-transition bit (bit 31) is 1 
and the context-code bit (bit 29) is O. 

Comments For IBM Enhanced 101- and 102-key keyboards, enhanced keys are the 
right ALT and the right CONTROL keys on the main section of the keyboard; 
the INSERT, DELETE, HOME, END, PAGE UP, PAGE DOWN and DIRECTION keys 
in the clusters to the left of the numeric key pad; and the divide U) and 
ENTER keys in the numeric key pad. Some other keyboards may support 
the extended-key bit in the IParam parameter. 

This message is sent immediately before a window loses the input focus. 

Parameters wParam Contains the handle of the window that receives the input 
focus (may be NULL). 

IParam Is not used. 

Comments If an application is displaying a caret, the caret should be destroyed at this 
point. 

WM_LBunONDBLCLK 

660 

This message occurs when the user double-clicks the left mouse button. 

Parameters wParam Contains a value that indicates whether various virtual keys 
are down. It can be any combination of the following values: 

IParam 

Value Meaning 
MK_ CONTROL Set if CONTROL key is down. 
MK_LBUTTON Set if left button is down. 
MK_MBUTTON Set if middle button is down. 
MK_RBUTTON Set if right button is down. 
MK_SHIFT Set if SHIFT key is down. 

Contains the x- and y-coordinates of the cursor. The x­
coordinate is in the low-order word; the y-coordinate is in the 
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high-order word. These coordinates are always relative to the 
upper-left corner of the window. 

Comments Only windows whose window class has CS_DBLCLKS style can receive 
double-click messages. Windows generates a double-click message when 
the user presses, releases, and then presses a mouse button again within 
the system's double-click time limit. Double-clicking actually generates 
four messages: a down-click message, an up-click message, the double­
click message, and another up-click message. 

WM_LBunONDOWN 

This message occurs when the user presses the left mouse button. 

Parameters wParam Contains a value that indicates whether various virtual keys 
are down. It can be any combination of the following values: 

IParam 

Value 
MK_CONTROL 
MK_MBUTTON 
MK_RBUTTON 
MK_SHIFT 

Meaning 
Set if CONTROL key is down. 
Set if middle button is down. 
Set if right button is down. 
Set if SHIFf key is down. 

Contains the x- and y-coordinates of the cursor. The x­
coordinate is in the low-order word; the y-coordinate is in the 
high-order word. These coordinates are always relative to the 
upper-left corner of the window. 

This message occurs when the user releases the left mouse button. 

Parameters wParam Contains a value that indicates whether various virtual keys 
are down. It can be any combination of the following values: 

Value Meaning 
MK_ CONTROL Set if CONTROL key is down. 
MK_MBUTTON Set if middle button is down. 
MK_RBUTTON Set if right button is down. 
MK_SHIFT Set if SHIFf key is down. 

IParam Contains the x- and y-coordinates of the cursor. The x­
coordinate is in the low-order word; the y-coordinate is in the 

Chapter 6, Messages directory 661 

[!iJ'. \r.tJ.' ",.,',", : ••.. '.:',.,:.~,'.':,." :00':':1,\; 
" .'~' 



WM_MBUTTONDBLCLK 

high-order word. These coordinates are always relative to the 
upper-left corner of the window. 

WM_MBUTTONDBLCLK 

This message occurs when the user double-clicks the middle mouse 
button. 

Parameters wParam Contains a value that indicates whether various virtual keys 
are down. It can be any combination of the following values: 

IParam 

Value 
MK_CONTROL 
MK_LBUTTON 
MK_MBUTTON 
MK_RBUTTON 
MK_SHIFT 

Meaning 
Set if CONTROL key is down. 
Set if left button is down. 
Set if middle button is down. 
Set if right button is down. 
Set if SHIFT key is down. 

Contains the x- and y-coordinates of the cursor. The x­
coordinate is in the low-order word; the y-coordinate is in the 
high-order word. These coordinates are always relative to the 
upper-left corner of the window. 

Comments Only windows whose window class has CS_DBLCLKS style can receive 
double-click messages. Windows generates a double-click message when 
the user presses, releases, and then presses a mouse button again within 
the system's double-click time limit. Double-clicking actually generates 
four messages: a down-click message, an up-click message, the double­
click message, and another up-click message. 

WM_MBUTTONDOWN 

662 

This message occurs when the user presses the middle mouse button. 

Parameters wParam Contains a value that indicates whether various virtual keys 
are down. It can be any combination of the following values: 

Value 
MK_CONTROL 
MK_LBUTTON 
MK_RBUTTON 
MK_SHIFT 

Meaning 
Set if CONTROL key is down. 
Set if left button is down. 
Set if right button is down. 
Set if SHIFT key is down. 
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WM_MBUTTONDOWN 

Contains the x- and y-coordinates of the cursor. The x­
coordinate is in the low-order word; the y-coordinate is in the 
high-order word. These coordinates are always relative to the 
upper-left corner of the window. 

This message occurs when the user releases the middle mouse button. 

Parameters wParam Contains a value that indicates whether various virtual keys 
are down. It can be any combination of the following values: 

IParam 

WM_MDIACTIVATE 

Value Meaning 
MK_ CONTROL Set if CONTROL key is down. 
MK_LBUTTON Set if left button is down. 
MK_RBUTTON Set if right button is down. 
MK_SHIFT Set if SHIff key is down. 

Contains the x- and y-coordinates of the cursor. The x­
coordinate is in the low-order word; the y-coordinate is in the 
high-order word. These coordinates are always relative to the 
upper-left corner of the window. 

3.0 

An application sends this message to a multiple document interface (MDI) 
client window to instruct the client window to activate a different MDI 
child window. As the client window processes this message, it sends 
WM_MDIACTIVATE to the child window being deactivated and to the 
child window being activated. 

Parameters wParam When the application sends the WM_MDIACTIVATE message 
to its MDI client window, the wParam parameter contains the 
window handle of the MDI child window to be activated. 
When the client window sends the message to a child window, 
wParam is TRUE if the child is being activated and FALSE if it 
is being deactivated. 

IParam When received by an MDI child window, the IParam parameter 
contains in its high-order word the window handle of the child 
window being deactivated and in its low-order word the 
window handle of the child window being activated. When 

Chapter 6, Messages directory 663 

• 



WM_MDIACTIVATE 

this message is sent to the client window, IParam should be set 
to NULL. 

Comments MDI child windows are activated independently of the MDI frame 
window. When the frame becomes active, the child window that was last 
activated with the WM_MDIACTIVE message receives the 
WM_NCACTIV ATE message to draw an active window frame and 
caption bar, but it does not receive another WM_MDIACTIVATE 
message. 

WM_MDICASCADE 3.0 

664 

This message arranges the child windows of a multiple document 
interface (MDI) client window in a "cascade" format. 

Parameters wParam Not used. 

IParam Not used. 

3.0 

This message causes a multiple document interface (MDI) client window 
to create a child window. 

Parameters wParam Not used. 

IParam Contains a long pointer to an MDICREATESTRUCT data 
structure. 

Return value The return value contains the identifier of the new window in the low 
word and zero in the high word. 

Comments The window is created with the style bits WS_CHILD, 
WS_CLIPSIBLINGS, WS_CLIPCHILDREN, WS_SYSMENU, 
WS_CAPTION, WS_THICKFRAME, WS_MINIMIZEBOX, and 
WS_MAXIMIZEBOX, plus additional style bits specified in the 
MDICREATESTRUCT data structure to which IParam points. Windows 
adds the title of the new child window to the window menu of the frame 
window. An application should create all child windows of the client 
window with this message. 

If a client window receives any message that changes the activation of 
child windows and the currently active MDI child window is maximized, 
Windows restores the currently active child and maximizes the newly 
activated child. 
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When the MDI child window is created, Windows sends the 
WM_CREATE message to the window. The IParam parameter of the 
WM_CREATE message contains a pointer to a CREATESTRUCT data 
structure. The IpCreateParams field of the CREATESTRUCT structure 
contains a pointer to the MDICREATESTRUCT data structure passed with 
the WM_MDICREATE message that created the MDI child window. 

An application should not send a second WM_MDICREA TE message 
while a WM_MDICREATE message is still being processed. For example, 
it should not send a WM_MDICREA TE message while an MDI child 
window is processing its WM_ CREATE message. 

WM MDIDESTROY 

When sent to a multiple document interface (MDI) client window, this 
message causes a child window to be closed. 

Parameters wParam Contains the window handle of the child window. 

IParam Not used. 

3.0 

Comments This message removes the title of the child window from the frame 
window and deactivates the child window. An application should close 
all MDI child windows with this message. 

If a client window receives any message that changes the activation of 
child windows and the currently active MDI child window is maximized, 
Windows restores the currently active child and maximizes the newly 
activated child. 

WM_MDIGETACTIVE 

This message returns the current active multiple document interface 
(MDI) child window, along with a flag indicating whether the child is 
maximized or not. 

Parameters wParam Not used. 

IParam Not used. 

3.0 

Return value The return value contains the handle of the active MDI child window in 
its low word. If the window is maximized, the high word contains 1; 
otherwise, the high word is zero. 
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WM MDIICONARRANGE 3.0 

This message is sent to a multiple document interface (MOl) client 
window to arrange all minimized document child windows. It does not 
affect child windows that are not minimized. 

Parameters wParam Not used. 

IParam Not used. 

WM_MDIMAXIMIZE 3.0 

This message causes a multiple document interface (MOl) client window 
to maximize an MOl child window. When a child window is maximized, 
Windows resizes it to make its client area fill the client window. Windows 
places the child window's System menu in the frame's menu bar so that 
the user can restore or close the child window and adds the title of the 
child window to the frame window title. 

Parameters wParam Contains the window identifier of the child window. 

IParam Not used. 

Comments If an MOl client window receives any message that changes the activation 
of its child windows, and if the currently active MOl child window is 
maximized, Windows restores the currently active child and maximizes 
the newly activated child. 

WM_MDINEXT 3.0 

This message activates the next multiple document interface (MOl) child 
window immediately behind the currently active child window and 
places the currently active window behind all other child windows. 

Parameters wParam Not used. 

IParam Not used. 

Comments If an MOl client window receives any message that changes the activation 
of its child windows, and if the currently active MOl child window is 
maximized, Windows restores the currently active child and maximizes 
the newly activated child. 

666 Software development kit 



WM_MDIRESTORE 

WM_MDIRESTORE 3.0 

This message restores a multiple document interface (MOl) child window 
from maximized or minimized size. 

Parameters wParam Contains the window identifier of the child window. 

IParam Not used. 

WM_MDISETMENU 3.0 

This message replaces the menu of a multiple document interface (MOl) 
frame window, the Window pop-up menu, or both. 

Parameters wParam Not used. 

IParam Contains in its low-order word the menu handle (HMENU) of 
the new frame-window menu, and contains in its high-order 
word the menu handle of the new Window pop-up menu. If 
either word is zero, the corresponding menu is not changed. 

Return value The return value is the handle of the frame-window menu replaced by 
this message. 

Comments After sending this message, an application must call the DrawMenuBar 
function to update the menu bar. 

If this message replaces the Window pop-up menu, MDI child-window 
menu items are removed from the previous Window menu and added to 
the new Window pop-up menu. 

If an MOl child window is maximized and this message replaces the MOl 
frame-window menu, the System menu and restore controls are removed 
from the previous frame-window menu and added to the new menu. 

WM_MDITILE 3.0 

This message causes a multiple document interface (MDl) client window 
to arrange all its child windows in a tiled format. 

Parameters wParam Not used. 

IParam Not used. 
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WM_MEASUREITEM 3.0 

668 

This message is sent to the owner of an owner-draw button, combo box, 
list box, or menu item when the control is created. When the owner 
receives the message, the owner fills in the MEASUREITEM data structure 
pointed to by the lParam message parameter and returns; this informs 
Windows of the dimensions of the control. 

If a list box or combo box is created with the 
LBS _ OWNERDRA WV ARIABLE or CBS _ OWNERDRA WV ARIABLE 
style, this message is sent to the owner for each item in the control. 
Otherwise, this message is sent once. 

Parameters wParam Not used. 

lParam Contains a long pointer to a MEASUREITEMSTRUCT data 
structure that contains the dimensions of the owner-draw 
control. 

Comments Windows sends the WM_MEASUREITEM message to the owner of 
combo boxes and list boxes created with the OWNERDRA WFIXED style 
before sending WM_INITDIALOG. 

This message is sent when the user presses a menu mnemonic character 
that doesn't match any of the predefined mnemonics in the current menu. 
It is sent to the window that owns the menu. 

Parameters wParam Contains the ASCII character that the user pressed. 

lParam The high-order word contains a handle to the selected menu. 
The low-order word contains the MF _POPUP flag if the menu 
is a pop-up menu. It contains the MF_SYSMENU flag if the 
menu is a System menu. 

Return value The high-order word of the return value contains one of the following 
command codes: 

Code 

o 

1 
2 

Meaning 

Informs Windows that it should discard the character that the user 
pressed, and creates a short beep on the system speaker. 
Informs Windows that it should close the current menu. 
Informs Windows that the low-order word of the return value 
contains the menu item-number for a specific item. This item is 
selected by Windows. 

Software development kit 



WM_MENUSELECT 

The low-order word is ignored if the high-order word contains zero or 1. 
Applications should process this message when accelerators are used to 
select bitmaps placed in a menu. 

WM_MENUSELECT 

This message occurs when the user selects a menu item. 

Parameters wParam Identifies the item selected. If the selected item is a menu item, 
wParam contains the menu-item ID. If the selected item 
contains a pop-up menu, wParam contains the handle of the 
pop-up menu. 

IParam The low-order word contains a combination of the following 
menu flags: 

Value 
MF_BITMAP 
MF_CHECKED 
MF _DISABLED 
MF_GRAYED 
MF _MOUSESELECT 
MF_OWNERDRAW 
MF_POPUP 
MF_SYSMENU 

Meaning 
Item is a bitmap. 
Item is checked. 
Item is disabled. 
Item is grayed. 
Item was selected with a mouse. 
Item is an owner-draw item. 
Item contains a pop-up menu. 
Item is contained in the System 
menu. The high-order word 
identifies the menu associated with 
the message. 

Comments If the low-order word of the IParam parameter contains -1 and the high­
order word contains zero, Windows has closed the menu because the user 
pressed ESC or clicked outside the menu. In this case, wParam will also 
contain zero. 

WM_MOUSEACTIVATE 

This message occurs when the cursor is in an inactive window and any 
mouse button is pressed. The parent receives this message only if the 
child passes it to the DefWindowProc function. 

Parameters wParam Contains a handle to the topmost parent window of the 
window being activated. 
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IParam Contains the hit-test area code in the low-order word and the 
mouse message number in the high-order word. A hit test is a 
test that determines the location of the cursor. 

Return value The return value specifies whether the window should be activated and 
whether the mouse event should be discarded. It must be one of the 
following values: 

Value Meaning 

MA_ACTIVATE Activate.the window. 
MA_NOACTIVATE Do not activate the window. 
MA_ACTIV ATEANDEAT Activate the window and discard the mouse event. 

Comments If the child window passes the message to the DefWindowProc function, 
DefWindowProc passes this message to a window's parent window before 
any processing occurs. If the parent window returns TRUE, processing is 
halted. 

For a description of the individual hit-test area codes, see Table 6.2, "Hit­
test codes." 

This message occurs when the user moves the mouse. 

Parameters wParam Contains a value that indicates whether various virtual keys 
are down. It can be any combination of the following values: 

IParam 

Value Meaning 
MK_ CONTROL Set if CONTROL key is down. 
MK_LBUTTON Set if left button is down. 
MK_MBUTTON Set if middle button is down. 
MK_RBUTTON Set if right button is down. 
MK_SHIFT Set if SHIFT key is down. 

Contains the x- and y-coordinates of the cursor. The x­
coordinate is in the low-order word; the y-coordinate is in the 
high-order word. These coordinates are always relative to the 
upper-left corner of the window. 

Comments The MAKEPOINT macro can be used to convert the IParam parameter to a 
POINT structure. 
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This message is sent after a window has been moved. 

Parameters wParam Is not used. 

IParam Contains the new location of the upper-left corner of the client 
area of the window. This new location is given in screen 
coordinates for overlapped and pop-up windows and parent­
client coordinates for child windows. The x-coordinate is in the 
low-order word; the y-coordinate is in the high-order word. 

WM_NCACTIV ATE 

This message is sent to a window when its nonclient area needs to be 
changed to indicate an active or inactive state. 

Parameters wParam Specifies when a caption bar or icon needs to be changed to 
indicate an active or inactive state. The wParam parameter is 
nonzero if an active caption or icon is to be drawn. It is zero for 
an inactive caption or icon. 

IParam Is not used. 

Default action The DefWindowProc function draws a gray caption bar for an inactive 
window and a black caption bar for an active window. 

WM_NCCALCSIZE 

This message is sent when the size of a window's client area needs to be 
calculated. 

Parameters wParam Is not used. 

IParam Points to a RECT data structure that contains the screen 
coordinates of the window rectangle (including client area, 
borders, caption, scroll bars, and so on). 

Default action The DefWindowProc function calculates the size of the client area, based 
on the window characteristics (presence of scroll bars, menu, and so on), 
and places the result in the RECT data structure. 
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This message is sent prior to the WM_ CREA TE message when a window 
is first created. 

Parameters wParam Contains a handle to the window that is being created. 

IParam Points to the CREATESTRUCT data structure for the window. 

Return value The return value is nonzero if the nonclient area is created. It is zero if an 
error occurs; the CreateWindow function will return NULL in this case. 

Default action Scroll bars are initialized (the scroll-bar position and range are set) and the 
window text is set. Memory used internally to create and maintain the 
window is allocated. 

This message informs a window that its nonclient area is being destroyed. 
The DestroyWindow function sends the WM_NCDESTROY message to 
the window following the WM_DESTROY message. This message is used 
to free the allocated memory block associated with the window. 

Parameters wParam Is not used. 

IParam Is not used. 

Default action This message frees any memory internally allocated for the window. 

This message is sent to the window that contains the cursor (or the 
window that used the GetCapture function to capture the mouse input) 
every time the mouse is moved. 

Parameters wParam Is not used. 

IParam Contains the x- and y-coordinates of the cursor. The x­
coordinate is in the low-order word; the y-coordinate is in the 
high-order word. These coordinates are always screen 
coordinates. 

Return value The return value of the DefWindowProc function is one of the values 
given in Table 6.2, indicating the position of the cursor: 
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Table 6.2 
Hit-test codes Code 

HTBOTTOM 
HTBOTTOMLEFT 
HTBOTTOMRIGHT 
HTCAPTION 
HTCLIENT 
HTERROR 

HTGROWBOX 
HTHSCROLL 
HTLEFT 
HTMENU 
HTNOWHERE 

HTREDUCE 
HTRIGHT 
HTSIZE 
HTSYSMENU 
HTTOP 
HTTOPLEFT 
HTTOPRIGHT 
HTTRANSPARENT 
HTVSCROLL 
HTZOOM 

Meaning 

In the lower horizontal border of window. 
In the lower-left corner of window border. 
In the lower-right corner of window border. 
In a caption area. 
In a client area. 
Same as HTNOWHERE except that the DefWindowProc 
function produces a system beep to indicate an error. 
In a size box. 
In the horizontal scroll bar. 
In the left border of window. 
In a menu area. 
On the screen background or on a dividing line between 
windows. 
In a minimize box. 
In the right border of window. 
Same as HTGROWBOX. 
In a control-menu box (close box in child windows). 
In the upper horizontal border of window. 
In the upper-left corner of window border. 
In the upper-right corner of window border. 
In a window currently covered by another window. 
In the vertical scroll bar. 
In a maximize box. 

Comments The MAKEPOINT macro can be used to convert the IParam parameter to a 
POINT structure. 

WM_NCLBunONDBLCLK 

This message is sent to a window when the user double-clicks the left 
mouse button while the cursor is within a nonclient area of the window. 

Parameters wParam Contains the code returned by WM_NCHITTEST (for more 
information, see the WM_NCHITTEST message, earlier in this 
chapter). 

IParam Contains a POINT data structure that contains the x- and y­
screen coordinates of the cursor position. These coordinates are 
always relative to the upper-left corner of the screen. 

Default action If appropriate, WM_SYSCOMMAND messages are sent. 
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WM_NCLBUTTONDOWN 

WM_NCLBUTTONDOWN 

This message is sent to a window when the user presses the left mouse 
button while the cursor is within a nonclient area of the window. 

Parameters wParam Contains the code returned by WM_NCHITTEST (for more 
information, see the WM_NCHITTEST message, earlier in this 
chapter). 

IParam Contains a POINT data structure that contains the x- and y­
screen coordinates of the cursor position. These coordinates are 
always relative to the upper-left corner of the screen. 

Default action If appropriate, WM_SYSCOMMAND messages are sent. 

WM NCLBUTTONUP 

This message is sent to a window when the user releases the left mouse 
button while the cursor is within a nonclient area of the window. 

Parameters wParam Contains the code returned by WM_NCHITTEST (for more 
information, see the WM_NCHITTEST message, earlier in this 
chapter). 

IParam Contains a POINT data structure that contains the x- and y­
screen coordinates of the cursor position. These coordinates are 
always relative to the upper-left corner of the screen. 

Default action If appropriate, WM_SYSCOMMAND messages are sent. 

WM_NCMBUTTONDBLCLK 
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This message is sent to a window when the user double-clicks the middle 
mouse button while the cursor is within a nonclient area of the window. 

Parameters wParam Contains the code returned by WM_NCHITTEST (for more 
information, see the WM_NCHITTEST message, earlier in this 
chapter). 

IParam Contains a POINT data structure that contains the x- and y­
screen coordinates of the cursor position. These coordinates are 
always relative to the upper-left corner of the screen. 
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WM_NCMBUTTONDOWN 

WM_NCMBunONDOWN 

This message is sent to a window when the user presses the middle 
mouse button while the cursor is within a nonclient area of the window. 

Parameters wParam Contains the code returned by WM_NCHITTEST (for more 
information, see the WM_NCHITTEST message, earlier in this 
chapter). 

IParam 

WM_NCMBunONuP 

Contains a POINT data structure that contains the x- and y­
screen coordinates of the cursor position. These coordinates are 
always relative to the upper-left corner of the screen. 

This message is sent to a window when the user releases the left mouse 
button while the cursor is within a nonclient area of the window. 

Parameters wParam Contains the code returned by WM_NCHITTEST (for more 
information, see the WM_NCHITTEST message, earlier in this 
chapter). 

IParam 

WM_NCMOUSEMOVE 

Contains a POINT data structure that contains the x- and y­
screen coordinates of the cursor position. These coordinates are 
always relative to the upper-left corner of the screen. 

This message is sent to a window when the cursor is moved within a 
nonclient area of the window. 

Parameters wParam C0ntains the code returned by WM_NCHITTEST (for more 
information, see the WM_NCHITTEST message, earlier in this 
chapter). 

IParam Contains a POINT data structure that contains the x- and y­
screen coordinates of the cursor position. These coordinates are 
always relative to the upper-left corner of the screen. 

Default action If appropriate, WM_SYSCOMMAND messages are sent. 
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This message is sent to a window when its frame needs painting. 

Parameters wParam Is not used. 

IParam Is not used. 

Default action The DefWindowProc function paints the window frame. 

Comments An application can intercept this message and paint its own custom 
window frame. Remember that the clipping region for a window is 
always rectangular, even if the shape of the frame is altered. 

WM_NCRBUTTONDBLCLK 

This message is sent to a window when the user double-clicks the right 
mouse button while the cursor is within a nonclient area of the window. 

Parameters wParam Contains the code returned by WM_NCHITTEST (for more 
information, see the WM_NCHITTEST message, earlier in this 
chapter). 

IParam Contains a POINT data structure that contains the x- and y­
screen coordinates of the cursor position. These coordinates are 
always relative to the upper-left corner of the screen. 

WM_NCRBUTTONDOWN 
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This message is sent to a window when the user presses the right mouse 
button while the cursor is within a nonclient area of the window. 

Parameters wParam Contains the code returned by WM_NCHITTEST (for more 
information, see the WM_NCHITTEST message, earlier in this 
chapter). 

IParam Contains a POINT data structure that contains the x- and y­
screen coordinates of the cursor position. These coordinates are 
always relative to the upper-left corner of the screen. 
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WM_NCRBUTTONUP 

WM_NCRBunONUP 

This message is sent to a window when the user releases the right mouse 
button while the cursor is within a non client area of the window. 

Parameters wParam Contains the code returned by WM_NCHITTEST (for more 
information, see the WM_NCHITTEST message, earlier in this 
chapter). 

IParam 

WM NEXTDLGCTL 

Contains a POINT data structure that contains the x- and y­
screen coordinates of the cursor position. These coordinates are 
always relative to the upper-left corner of the screen. 

This message is sent to a dialog box's window function, to alter the control 
focus. The effect of this message is different than that of the SetFocus 
function because WM_NEXTDLGCTL modifies the border around the 
default button. 

Parameters wParam If the IParam parameter is nonzero, the wParam parameter 
identifies the control that receives the focus. If IParam is zero, 
wParam is a flag that indicates whether the next or previous 
control with tab-stop style receives the focus. If wParam is zero, 
the next control receives the focus; otherwise, the previous 
control with tab-stop style receives the focus. 

IParam Contains a flag that indicates how Windows uses the wParam 
parameter. If the IParam parameter is nonzero, wParam is a 
handle associated with the control that receives the focus; 
otherwise, wParam is a flag that indicates whether the next or 
previous control with tab-stop style receives the focus. 

Comments Do not use the Send Message function to send a WM_NEXTDLGCTL 
message if your application will concurrently process other messages that 
set the control focus. Use the PostMessage function instead. 

This message is sent when Windows or an application makes a request to 
repaint a portion of an application's window. The message is sent either 
when the UpdateWindow function is called or by the DispatchMessage 
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function when the application obtains a WM_P AINT message by using 
the GetMessage or PeekMessage function. 

Parameters wParam Is not used. 

IParam Is not used. 

WM_PAINTCLIPBOARD 

This message is sent when the clipboard contains a data handle for the 
CF _OWNERDISPLAY format (specifically the clipboard owner should 
display the clipboard contents) and the Clipboard application's client area 
needs repainting. The WM_P AINTCLIPBOARD message is sent to the 
clipboard owner to request repainting of all or part of the Clipboard 
application's client area. 

Parameters wParam Contains a handle to the Clipboard-application window. 

IParam The low-order word of the IParam parameter identifies a 
PAINTSTRUCT data structure that defines what part of the 
client area to paint. The high-order word is not used. 

Comments To determine whether the entire client area or just a portion of it needs 
repainting, the clipboard owner must compare the dimensions of the 
drawing area given in the repaint field of the PAINTSTRUCT data 
structure to the dimensions given in the most recent 
WM_SIZECLIPBOARD message. 

An application must use the GlobalLoek function to lock the memory that 
contains the PAINTSTRUCT data structure. The application should unlock 
that memory by using the GlobalUnloek function before it yields or 
returns control. 

WM_PAINTICON 3,0 
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This message is sent to a minimized (iconic) window when the icon is to 
be painted. A window receives this message only if a class icon is defined 
for the window. Otherwise, WM_P AINT is sent instead. Passing this 
message to the DefWindowProe function permits Windows to paint the 
icon with the class icon. 

Parameters wParam Is not used. 

IParam Is not used. 
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WM_PALETTECHANGED 

WM_PALETIECHANGED 3.0 

This message informs all windows that the window with input focus has 
realized its logical palette, thereby changing the system palette. This 
message allows windows without input focus that use a color palette to 
realize their logical palettes and update their client areas. 

Parameters wParam Contains the handle of the window that caused the system 
palette to change. 

IParam Is not used. 

Comments To avoid creating a loop, a window that receives this message should not 
realize its palette unless it determines that wParam does not contain its 
window handle. 

WM_PARENTNOTIFY 3.0 

This message is sent to the parent of a child window when the child 
window is created or destroyed, or when the user has pressed a mouse 
button while the cursor is over the child window. When the child window 
is being created, Windows sends WM_P ARENTNOTIFY just before the 
CreateWindow or CreateWindowEx function that creates the window 
returns. When the child window is being destroyed, Windows sends the 
message before any processing to destroy the window takes place. 

Parameters wParam, Specifies the event for which the parent is being notified. It can 
be any of these values: 

IParam 
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Meaning Value 
WM_CREATE 
WM_DESTROY 

The child window is being created. 
The child window is being 
destroyed. 

WM_LBUTTONDOWN The user has clicked on a child 
WM_MBUTTONDOWN window. 
WM_RBUTTONDOWN 

Contains the window handle of the child window in its low­
order word and the ID of the child window in its high-order 
word if wParam is WM_ CREATE or WM_DESTROY. 
Otherwise, IParam contains the x- and y-coordinates of the 
cursor. The x-coordinate is in the low-order word and the y­
coordinate is in the high-order word. 
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WM_PARENTNOTIFY 

Comments This message is also sent to all ancestor windows of the child window, 
including the top-level window. 

This message is sent to the parent of all child windows unless the child 
has the extended window style WS_EX_NOPARENTNOTIFY; 
CreateWindowEx creates a window with extended window styles. By 
default, child windows in a dialog box have the 
WS_EX_NOPARENTNOTIFY style unless the child window was created 
by calling the CreateWindowEx function. 

This message inserts the data from the clipboard into the control window 
at the current cursor position. Data are inserted only if the clipboard 
contains data in CF _TEXT format. 

Parameters wParam Is not used. 

lParam Is not used. 

WM_QUERYDRAGICON 3.0 

This message is sent to a minimized (iconic) window which is about to be 
dragged by the user but which does not have an icon defined for its class. 

When the user drags the icon of a window without a class icon, Windows 
replaces the icon with a default icon cursor. If the application needs a 
different cursor to be displayed during dragging, it must return the 
handle of a monochrome cursor compatible with the display driver's 
resolution. The application can call the LoadCursor function to load a 
cursor from the resources in its executable file and to obtain this handle. 

Parameters wParam Is not used. 

lParam Is not used. 

Return value The return value contains in its low-order word the handle of the cursor 
which Windows is to display while the user drags the icon. The return 
value is NULL if Windows is to display the default icon cursor. The 
default return value is NULL. 
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WM_QUERVENDSESSION 

WM_QUERYENDSESSION 

This message is sent when the user chooses the End Session command. If 
any application returns zero, the session is not ended. Windows stops 
sending WM_QUERYENDSESSION messages as soon as one application 
returns zero, and sends WM_ENDSESSION messages, with the wParam 
parameter set to zero, to any applications that have already returned 
nonzero. 

Parameters wParam Is not used. 

IParam Is not used. 

Return value The return value is nonzero if the application can be conveniently shut 
down. Otherwise, it is zero. 

Default action The DefWindowProc function returns nonzero. 

WM_ QU ERYN EWPALETIE 3.0 

This message informs a window that it is about to receive input focus. If 
the window realizes its logical palette when it receives input focus, the 
window should return TRUE; otherwise, it should return FALSE. 

Parameters wParam Is not used. 

IParam Is not used. 

Return value The return value is TRUE if the window realizes its logical palette. 
Otherwise, it is FALSE. 

This message is sent to an icon when the user requests that it be opened 
into a window. 

Parameters wParam Is not used. 

IParam Is not used. 

Return value The return value is zero when the application prevents the icon from 
being opened. It is nonzero when the icon can be opened. 

Default action The DefWindowProc function returns nonzero. 
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WM_QUIT 

This message indicates a request to terminate an application and is 
generated when the application calls the PostQuitMessage function. It 
causes the GetMessage function to return zero. 

Parameters wParam Contains the exit code given in the PostQuitMessage call. 

IParam Is not used. 

WM_RBUTTONDBLCLK 

This message occurs when the user double-clicks the right mouse button. 

Parameters wParam Contains a value that indicates whether various virtual keys 
are down. It can be any combination of the following values: 

Value Meaning 
MK_ CONTROL Set if CONTROL key is down. 
MK_LBUTTON Set if left button is down. 
MK_MBUTTON Set if middle button is down. 
MK_RBUTTON Set if right button is down. 
MK_SHIFf Set if SHIFf key is down. 

IParam Contains the x- and y-coordinates of the cursor. The x­
coordinate is in the low-order word; the y-coordinate is in the 
high-order word. These coordinates are always relative to the 
upper-left corner of the window. 

Comments Only windows whose window class has CS_DBLCLKS style can receive 
double-click messages. Windows generates a double-click message when 
the user presses, releases, and then presses a mouse button again within 
the system's double-click time limit. Double-clicking actually generates 
four messages: a down-click message, an up-click message, the double­
click message, and another up-click message. 

WM_RBUTTONDOWN 
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This message occurs when the user presses the right mouse button. 

Parameters wParam Contains a value that indicates whether various virtual keys 
are down. It can be any combination of the following values: 
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IParam 

Value 
MK_CONTROL 
MK_LBUTTON 
MK_MBUTTON 
MK_SHIFT 

WM_RBUTTONDOWN 

Meaning 
Set if CONTROL key is down. 
Set if left button is down. 
Set if middle button is down. 
Set if SHIFT key is down. 

Contains the x- and y-coordinates of the cursor. The x­
coordinate is in the low-order word; the y-coordinate is in the 
high-order word. These coordinates are always relative to the 
upper-left corner of the window. 

This message occurs when the user releases the right mouse button. 

Parameters wParam Contains a value that indicates whether various virtual keys 
are down. It can be any combination of the following values: 

IParam 

Value Meaning 
MK_ CONTROL Set if CONTROL key is down. 
MK_LBUTTON Set if left button is down. 
MK_MBUTTON Set if middle button is down. 
MK_SHIFT Set if SHIFT key is down. 

Contains the x- and y-coordinates of the cursor. The x­
coordinate is in the low-order word; the y-coordinate is in the 
high-order word. These coordinates are always relative to the 
upper-left corner of the window. 

WM_RENDERALLFORMATS 

This message is sent to the application that owns the clipboard when that 
application is being destroyed. 

Parameters wParam Is not used. 

IParam Is not used. 

Comments The application should render the clipboard data in all the formats it is 
capable of generating and pass a handle to each format to the 
SetClipboardData function. This ensures that the data in the clipboard can 
be rendered even though the application has been destroyed. 
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WM_RENDERFORMAT 

WM_RENDERFORMAT 

This message requests that the clipboard owner format the data last 
copied to the clipboard in the specified format, and then pass a handle to 
the formatted data to the clipboard. 

Parameters wParam Specifies the data format. It can be anyone of the formats 
described with the SetClipboardData function. 

IParam Is not used. 

This message occurs if mouse input is not captured and the mouse causes 
cursor movement within a window. 

Parameters wParam Contains a handle to the window that contains the cursor. 

IParam Contains the hit-test area code in the low-order word and the 
mouse message number in the high-order word. 

Comments The DefWindowProc function passes the WM_SETCURSOR message to a 
parent window before processing. If the parent window returns TRUE, 
further processing is halted. Passing the message to a window's parent 
window gives the parent window control over the cursor's setting in a 
child window. The DefWindowProc function also uses this message to set 
the cursor to an arrow if it is not in the client area, or to the registered­
class cursor if it is. If the low-order word of the IParam parameter is 
HTERROR and the high-order word of IParam is a mouse button-down 
message, the Message8eep function is called. 

The high-order word of IParam is zero when the window enters menu 
mode. 

This message is sent after a window gains the input focus. 

Parameters wParam Contains the handle of the window that loses the input focus 
(may be NULL). 

IParam Is not used. 

Comments To display a caret, an application should call the appropriate caret 
functions at this point. 
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3.0 

This message specifies the font that a dialog box control is to use when 
drawing text. The best time for the owner of a dialog box control to set the 
font of the control is when it receives the WM_INITDIALOG message. 
The application should call the DeleteObject function to delete the font 
when it is no longer needed, such as after the control is destroyed. 

The size of the control is not changed as a result of receiving this message. 
To prevent Windows from clipping text that does not fit within the 
boundaries of the control, the application should correct the size of the 
control window before changing the font. 

Parameters wParam Contains the handle of the font. If this parameter is NULL, the 
control will draw text using the default system font. 

IParam Specifies whether the control should be redrawn immediately 
upon setting the font. Setting Iparam to TRUE causes the control 
to redraw itself; otherwise, it will not. 

Comments Before Windows creates a dialog box with the DS_SETFONT style, 
Windows sends the WM_SETFONT message to the dialog-box window 
before creating the controls. An application creates a dialog box with the 
DS_SETFONT style by calling any of the following functions: 

CJ CreateDialoglndirect 
EI CreateDialoglndirectParam 
IJ DialogBoxlndirect 
IJ DialogBoxlndirectParam 

The DLGTEMPLATE data structure which the application passes to these 
functions must have the DS_SETFONT style set and must contain a 
FONTINFO data structure that defines the font with which the dialog box 
will draw text. 

This message is sent by an application to a window in order to allow 
changes in that window to be redrawn, or to prevent changes in that 
window from being redrawn. 

Parameters wParam Specifies the state of the redraw flag. If the wParam parameter 
is nonzero, the redraw flag is set. If wParam is zero, the flag is 
cleared. 

IParam Is not used. 
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Comments This message sets or clears the redraw flag. However, it does not direct a 
list box to update its display. When the redraw flag is set, a control can be 
redrawn immediately after each change. When the redraw flag is cleared, 
no redrawing is done. Applications that need to add several names to a 
list without redrawing until the final name is added should set the redraw 
flag before adding the final name to the list. 

This message is used to set the text of a window. For edit controls and 
combo-box edit controls, the text to be set is the content of the edit control. 
For button controls, the text is the button name. For other windows, the 
text is the window caption. 

Parameters wParam Is not used. 

IParam Points to a null-terminated string that is the window text. 

Return value The return value is LB _ERRSP ACE (for a list box) or CB _ERRSP ACE (for a 
combo box) if insufficient space is available to set the text in the edit 
control. It is CB_ERR if this message is sent to a combo box without an 
edit control. 

Comments This message does not change the current selection in the list box of a 
combo box. An application should use the CB_SELECTSTRING message 
to select the list-box item which matches the text in the edit control. 

This message is sent when a window is to be hidden or shown. A window 
is hidden or shown when the ShowWindow function is called; when an 
overlapped window is maximized or restored; or when an overlapped or 
pop-up window is closed (made iconic) or opened (displayed on the 
screen). When an overlapped window is closed, all pop-up windows 
associated with that window are hidden. 

Parameters wParam Specifies whether a window is being shown. It is nonzero if the 
window is being shown. It is zero if the window is being 
hidden. 

IParam Specifies the status of the window being shown. It is zero if the 
message is sent because of a ShowWindow function call. 
Otherwise, the IParam parameter is one of the following values: 
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Value 
SW _P ARENTCLOSING 

SW _P ARENT OPENING 

Meaning 
Parent window is closing (being 
made iconic) or a pop-up window is 
being hidden. 
Parent window is opening (being 
displayed) or a pop-up window is 
being shown. 

Default action The DefWindowProc function hides or shows the window as specified by 
the message. 

This message is sent after the size of a window has changed. 

Parameters wParam Contains a value that defines the type of resizing requested. It 
can be one of the following values: 

IParam 

Value Meaning 
SIZEFULLSCREEN Window has been maximized. 
SIZEICONIC Window has been minimized. 
SIZE NORMAL Window has been resized, but 

neither SIZE ICONIC nor 
SIZEFULLSCREEN applies. 

SIZEZOOMHIDE Message is sent to all pop-up 
windows when some other window 
is maximized. 

SIZEZOOMSHOW Message is sent to all pop-up 
windows when some other window 
has been restored to its former size. 

Contains the new width and height of the client area of the 
window. The width is in the low-order word; the height is in 
the high-order word. 

Comments If the SetScrollPos or MoveWindow function is called for a child window 
as a result of the WM_SIZE message, the bRedraw parameter should be 
nonzero to cause the window to be repainted. 

WM_SIZECLIPBOARD 

This message is sent when the clipboard contains a data handle for the 
CF _ OWNERDISPLAY format (that is, the clipboard owner should display 

Chapter 6, Messages directory 687 



WM_SIZECLIPBOARD 

the clipboard contents) and the clipboard-application window has 
changed size. 

Parameters wParam Identifies the clipboard-application window. 

IParam The low-order word of the IParam parameter identifies a RECT 
data structure that specifies the area the clipboard owner 
should paint. The high-order word is not used. 

Comments A WM_SIZECLIPBOARD message is sent with a null rectangle (0,0,0,0) as 
the new size when the clipboard application is about to be destroyed or 
minimized. This permits the clipboard owner to free its display resources. 

An application must use the GlobalLock function to lock the memory that 
contains the PAINTSTRUCT data structure. The application should unlock 
that memory by using the GlobalUnlock function before it yields or 
returns control. 

WM_SPOOLERST ATUS 3.0 
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This message is sent from Print Manager whenever a job is added to or 
removed from the Print Manager queue. 

Parameters wParam Is set to SP -10BST A TUS. 

Iparam Specifies in its low-order word the number of jobs remaining in 
the Print Manager queue. The high-order word is not used. 

Comments This message is for informational purposes only. 

This message results when a WM_SYSKEYUP and WM_SYSKEYDOWN 
message are translated. It specifies the virtual-key code of the System­
menu key. 

Parameters wParam Contains the ASCII-character key code of a System-menu key. 

IParam Contains the repeat count, scan code, key-transition code, 
previous key state, and context code, as shown in the following 
list: 

Bit 
0-15 
(low-order word) 

Value 
Repeat count (the number of times 
the key stroke is repeated as a result 
of the user holding down the key). 

Software development kit 



Default action None. 

16-23 
(low byte of 
high-order word) 
24 

25-26 
27-28 
29 

30 

31 

Scan code (OEM-dependent value). 

Extended key, such as a function key 
or a key on the numeric key pad (1 if 
it is an extended key, 0 otherwise). 
Not used. 
Used internally by Windows. 
Context code (1 if the ALT key is held 
down while the key is pressed, 0 
otherwise). 
Previous key state (1 if the key is 
down before the message is sent, 0 if 
the key is up). 
Transition state (1 if the key is being 
released, 0 if the key is being 
pressed). 

Comments When the context code is zero, the message can be passed to the 
TranslateAccelerator function, which will handle it as though it were a 
normal key message instead of a system-key message. This allows 
accelerator keys to be used with the active window even if the active 
window does not have the input focus. 

For IBM Enhanced 101- and 102-key keyboards, enhanced keys are the 
right ALT and the right CONTROL keys on the main section of the keyboard; 
the INSERT, DELETE, HOME, END, PAGE UP, PAGE DOWN and DIRECTION keys 
in the clusters to the left of the numeric key pad; and the divide (f) and 
ENTER keys in the numeric key pad. Some other keyboards may support 
the extended-key bit in the IParam parameter. 

WM_SYSCOLORCHANGE 

This message specifies a change in one or more system colors. Windows 
sends the message to all top-level windows when a change is made in the 
system color setting. 

Parameters wParam Is not used. 

IParam Is not used. 

Default action Windows sends a WM_PAINT message to any window that is affected by 
a system color change. 
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Comments Applications that have brushes that use the existing system colors should 
delete those brushes and re-create them by using the new system colors. 

This message is sent when the user selects a command from the System 
menu or when the user selects the maximize or minimize box. 

Parameters wParam Specifies the type of system command requested. It can be any 
one of the following values: 

IParam 

Value Meaning 
SC_CLOSE Close the window. 
SC_HOTKEY Activate a window in response to the 

user pressing a hotkey. 
SC_HSCROLL Scroll horizontally. 
SC_KEYMENU Retrieve a menu through a key 

stroke. 
SC_MAXIMIZE 
(or SC_ZOOM) 
SC_MINIMIZE 
(or SC_ICON) 
SC_MOUSEMENU 

SC_MOVE 
SC_NEXTWINDOW 
SC_PREVWINDOW 
SC_RESTORE 

SC_SCREENSA VE 

SC_SIZE 
SC_ TASKLIST 

Maximize the window. 

Minimize the window. 

Retrieve a menu through a mouse 
click. 
Move the window. 
Move to the next window. 
Move to the previous window. 
Checkpoint (save the previous 
coordinates). 
Executes or activates the Windows 
Screen Saver application. 
Size the window. 
Executes or activates the Windows 
Task Manager application. 
Scroll vertically. 

Contains the cursor coordinates if a System-menu command is 
chosen with the mouse. The low-order word contains the x­
coordinate, and the high-order word contains the y-coordinate. 
If wParam is SC_HOTKEY, the low-order word contains the 
handle of the window to be activated. Otherwise, this 
parameter is not used. 
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WM_SYSCOMMAND 

Default action The DefWindowProc function carries out the System-menu request for the 
predefined actions specified above. 

Comments In WM_SYSCOMMAND messages, the four low-order bits of the wParam 
parameter are used internally by Windows. When an application tests the 
value of wParam, it must combine the value OxFFFO with the wParam value 
by using the bitwise AND operator to obtain the correct result. 

The menu items in a System menu can be modified by using the 
GetSystemMenu, AppendMenu, InsertMenu, and ModifyMenu functions. 
Applications that modify the System menu must process 
WM_SYSCOMMAND messages. Any WM_SYSCOMMAND messages 
not handled by the application must be passed to the DefWindowProc 
function. Any command values added by an application must be 
processed by the application and cannot be passed to DefWindowProc. 

An application can carry out any system command at any time by passing 
a WM_SYSCOMMAND message to the DefWindowProc function. 

Accelerator key strokes that are defined to select items from the System 
menu are translated into WM_SYSCOMMAND messages; all other 
accelerator key strokes are translated into WM_COMMAND messages. 

WM_SYSDEADCHAR 

This message results when a WM_SYSKEYUP and WM_SYSKEYDOWN 
message are translated. It specifies the character value of a dead key. 

Parameters wParam Contains the dead-key character value. 

IParam 

WM_SYSKEYDOWN 

Contains a repeat count and an auto-repeat count. The low­
order word contains the repeat count; the high-order word 
contains the auto-repeat count. 

This message is sent when the user holds down the ALT key and then 
presses another key. It also occurs when no window currently has the 
input focus; in this case, the WM_SYSKEYDOWN message is sent to the 
active window. The window that receives the message can distinguish 
between these two contexts by checking the context code in the IParam 
parameter. 

Parameters wParam Contains the virtual-key code of the key being pressed. 
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IParam Contains the repeat count, scan code, key-transition code, 
previous key state, and context code, as shown in the following 
list: 

Bit Value 
0-15 Repeat count (the number of times 
(low-order word) the key stroke is repeated as a result 

of the user holding down the key). 
16-23 Scan code (OEM-dependent value). 
(low byte of 
high-order word) 
24 Extended key, such as a function key 

or a key on the numeric key pad (1 if 
it is an extended key). 

25-26 Not used. 
27-28 Used internally by Windows. 
29 Context code (1 if the ALT key is held 

down while the key is pressed, 0 
otherwise) . 

30 Previous key state (1 if the key is 
down before the message is sent, 0 if 
the key is up). 

31 Transition state (1 if the key is being 
released, 0 if the key is being 
pressed). 

For WM_SYSKEYDOWN messages, the key-transition bit (bit 
31) is O. The context-code bit (bit 29) is 1 if the ALT key is down 
while the key is pressed; it is 0 if the message is sent to the 
active window because no window has the input focus. 

Comments When the context code is zero, the message can be passed to the 
TranslateAccelerator function, which will handle it as though it were a 
normal key message instead of a system-key message. This allows 
accelerator keys to be used with the active window even if the active 
window does not have the input focus. 

Because of auto-repeat, more than one WM_SYSKEYDOWN message may 
occur before a ''''M_SYSKEYUP message is sent. The previous key state 
(bit 30) can be used to determine whether the WM_SYSKEYDOWN 
message indicates the first down transition or a repeated down transition. 

For IBM Enhanced 101- and 102-key keyboards, enhanced keys are the 
right ALT and the right CONTROL keys on the main section of the keyboard; 
the INSERT, DELETE, HOME, END, PAGE UP, PAGE DOWN and DIRECTION keys 
in the clusters to the left of the numeric key pad; and the divide U) and 
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Parameters 

ENTER keys in the numeric key pad. Some other keyboards may support 
the extended-key bit in the IParam parameter. 

This message is sent when the user releases a key that was pressed while 
the ALT key was held down. It also occurs when no window currently has 
the input focus; in this case, the WM_SYSKEYUP message is sent to the 
active window. The window that receives the message can distinguish 
between these two contexts by checking the context code in the IParam 
parameter. 

wParam Contains the virtual-key code of the key being released. 

IParam Contains the repeat count, scan code, key-transition code, 
previous key state, and context code, as shown in the following 
list: 

Bit Value 
0-15 Repeat count (the number of times 
(low-order word) the key stroke is repeated as a result of the 

user holding down the key). 
16-23 Scan code (OEM-dependent value). 
(low byte of 
high-order word) 
24 

25-26 
27-28 
29 

30 

31 

Extended key, such as a function key or a 
key on the numeric key pad (1 if it is an 
extended key). 
Not used. 
Used internally by Windows. 
Context code (1 if the AL T key is held down 
while the key is pressed, 0 otherwise). 
Previous key state (1 if the key is down 
before the message is sent, 0 if the key is 
up). 
Transition state (1 if the key is being 
released, 0 if the key is being pressed). 

For WM_SYSKEYUP messages, the key-transition bit (bit 31) is 
1. The context-code bit (bit 29) is 1 if the ALT key is down while 
the key is pressed; it is 0 if the message is sent to the active 
window because no window has the input focus. 
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Comments When the context code is zero, the message can be passed to the 
TranslateAccelerator function, which will handle it as though it were a 
normal key message instead of a system-key message. This allows 
accelerator keys to be used with the active window even if the active 
window does not have the input focus. 

For IBM Enhanced 101- and 102-key keyboards, enhanced keys are the 
right ALT and the right CONTROL keys on the main section of the keyboard; 
the INSERT, DELETE, HOME, END, PAGE UP, PAGE DOWN and DIRECTION keys 
in the clusters to the left of the numeric key pad; and the divide U) and 
ENTER keys in the numeric key pad. Some other keyboards may support 
the extended-key bit in the lParam parameter. 

For non-USA Enhanced 102-key keyboards, the right ALT key is handled 
as a CONTROL-ALT key. The following shows the sequence of messages 
which result when the user presses and releases this key: 

Order 

1 
2 
3 
4 

Message 

WM_KEYDOWN 
WM_KEYDOWN 
WM_KEYUP 
WM_SYSKEYUP 

Virtual-key code (IParam) 

VK_CONTROL 
VK_MENU 
VK_CONTROL 
VK_MENU 

WM_TIMECHANGE 

694 

This message occurs when an application makes a change (or set of 
changes) to the system time. Any application that changes the system time 
should send this message to all top-level windows. 

Parameters wParam Is not used. 

lParam Is not used. 

Comments To send the WM_ TIMECHANGE message to all top-level windows, an 
application can use the Send Message function with the h Wnd parameter 
set to OxFFFF. 

This message occurs when the time limit set for a given timer has elapsed. 

Parameters wParam Contains the timer ID, an integer value that identifies the timer. 
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IParam Points to a function that was passed to the SetTimer function 
when the timer was created. If the IParam parameter is not 
NULL, Windows calls the specified function directly, instead of 
sending the WM_TIMER message to the window function. 

This message undoes the last operation. When sent to an edit control, the 
previously deleted text is restored or the previously added text is deleted. 

Parameters wParam Is not used. 

IParam Is not used. 

WM_ VKEYTOITEM 

This message is sent by a list box with the LBS_ W ANTKEYBOARDINPUT 
style to its owner in response to a WM_KEYDOWN message. 

Parameters wParam Contains the virtual-key code of the key which the user 
pressed. 

IParam Contains the current caret position in its high-order word and 
the window handle of the list box in its low-order word. 

Return value The return value specifies the action which the application performed in 
response to the message. A return value of -2 indicates that the 
application handled all aspects of selecting the item and wants no further 
action by the list box. A return value of -1 indicates that the list box 
should perform the default action in response to the key stroke. A return 
value of zero or greater specifies the index of an item in the list box and 
indicates that the list box should perform the default action for the key 
stroke on the given item. 

This message is sent when the user clicks the vertical scroll bar. 

Parameters wParam Contains a scroll-bar code that specifies the user's scrolling 
request. It can be anyone of the following values: 
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IParam 

Value 
SB_BOTTOM 
SB_ENDSCROLL 
SB_LINEDOWN 
SB_LINEUP 
SB_PAGEDOWN 
SB_PAGEUP 
SB _ THUMBPOSITION 

SB_THUMBTRACK 

Meaning 
Scroll to bottom. 
End scroll. 
Scroll one line down. 
Scroll one line up. 
Scroll one page down. 
Scroll one page up. 
Scroll to absolute position. The 
current position is provided in the 
low-order word of IParam. 
Drag thumb to specified position. 
The current position is provided 
in the low-order word of IParam. 
Scroll to top. 

If the message is sent by a scroll-bar control, the high-order 
word of the IParam parameter identifies the control. If the 
message is sent as a result of the user clicking a pop-up 
window's scroll bar, the high-order word is not used. 

Comments The SB_THUMBTRACK message typically is used by applications that 
give some feedback while the thumb is being dragged. 

If an application scrolls the document in the window, it must also reset 
the position of the thumb by using the SetScroliPos function. 

WM_ VSCROLLCLIPBOARD 

696 

This message is sent when the clipboard contains a data handle for the 
CF _ OWNERDISPLAY format (that is, the clipboard owner should display 
the clipboard contents) and an event occurs in the clipboard-application's 
vertical scroll bar. 

Parameters wParam Contains a handle to the clipboard-application window. 

IParam Contains one of the following scroll-bar codes in the low-order 
word: 

Value 
SB_BOTTOM 
SB_ENDSCROLL 
SB_LINEDOWN 
SB_LINEUP 
SB_PACEDOWN 
SB_PAGEUP 

Meaning 
Scroll to lower right. 
End scroll. 
Scroll one line down. 
Scroll one line up. 
Scroll one page down. 
Scroll one page up. 
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WM_ VSCROLLCLIPBOARD 

SB _ THUMBPOSITION 
SB_TOP 

Scroll to absolute position. 
Scroll to upper left. 

The high-order word of the IParam parameter contains the 
thumb position if the scroll-bar code is SB_THUMBPOSITION. 
Otherwise, the high-order word is not used. 

Comments The clipboard owner should use the InvalidateRect function or repaint as 
desired. The scroll bar position should also be reset. 

WM_ WININICHANGE 

This message is sent when the Windows initialization file, WIN.lNI, 
changes. Any application that makes a change to WIN.lNI should send 
this message to all top-level windows. 

Parameters wParam Is not used. 

IParam Points to a string that specifies the name of the section that has 
changed (the string does not include the square brackets). 

Comments To send the WM_WININICHANGE message to all top-level windows, an 
application can use the Send Message function with the h Wnd parameter 
set to OxFFFF. 

Although it is incorrect to do so, some applications send this message 
with IParam set to NULL. If an application receives this message with a 
NULL IParam, it should check all sections in WIN.lNI that affect the 
application. 
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N 

[[ ]] (double brackets) 
[#double brackets] as document convention 9 

{ } (curly braces) 
[#curly braces]as document convention 9 

( ) (parentheses) 
[#parentheses]as document convention 8 

'" (ellipses) 
[#ellipses]as document convention 9 

I (vertical bar) 
[#Vertical bar] as document convention 9 

\bc169\ec \bc170\ec (quotation marks) 
[#quotation marks]as document 
convention[(quotation marks), as document 
convention] 9 

\bcB\ecBold text\bcD\ec 
[#bold text]as document convention 8 

\ bcFl 05M\ecMonospaced type \ bcF255D \ec 
[#monospaced type]as document convention 
9 

\bcMI\ecItalic text\bcD\ec 
[#italic text]as document convention 9 

_FPlnit function 282 
_FPTerm function 283 
_Idose function 401 
_lclose function[#ldose function] 144 
_lcreat function 401 
_lcreat function[#lcreat function] 144 
_llseek function 404 
_llseek function[#llseek function] 144 
_lopen function 422 
_lopen function[#lopen function] 144 
_lread function 424 
_lread function[#lread function] 144 
_lwrite function 427 
_lwrite function[#lwrite function] 144 

A 
AccessResource function 138, 147 

Index 

D E 

AddAtom function 140, 148 
AddFontResource function 113, 148 
AdjustWindowRect function 19, 149 
AdjustWindowRectEx function 19, 150 
Aligning brushes 53 

x 

AllocDStoCSAlias function 136, 150 
AllocResource function 138, 151 
AllocSelector function 136, 152 
ALTERNATE filling mode 202,510 
ALTERNATE polygon-filling mode 202,334, 

509 
AnimatePalette function 95, 152 
ANSCFIXED _FONT stock object 343 
ANSC V AR_FONT stock object 343 
AnsiLower function 139, 153 
AnsiLowerBuff function 139, 153 
AnsiN ext function 139, 154 
AnsiPrev function 139, 154 
AnsiToOem function 139, 154 
AnsiToOemBuff function 139, 155 
AnsiUpper function 139, 155 
AnsiUpperBuff function 139, 156 
AnyPopup function 73, 156 
AppendMenu function 39, 72, 157, 198, 203, 

347,691 
application does not process. 20 
Arc function 107, 159 
ArrangeIconicWindows function 42, 160 
ASPECTX device capability 305 
ASPECTXY device capability 306 
ASPECTY device capability 305 

B 
Background:brush@dass 25 
BeginDeferWindowPos function 42, 160 
BeginPaint function 44, 161 
BitBlt function 110, 162 
Bitmap functions 110, 111 
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BITMAPINFO data structure 189, 309, 497 
BITMAPINFOHEADER data structure 189 
BITSPIXEL device capability 305 
BLACK_BRUSH stock object 343 
BLACK_PEN stock object 343 
BLACKNESS raster-operation code 163 
BLACKONWHITE stretching mode 518 
BM_ GETCHECK message 593, 603 
BM_ GETSTATE message 593, 603 
BM_SETCHECK message 593, 603 
BM_SETSTATE message 593,604 
BM_SETSTYLE message 593, 604 
BN_CLICKED message 597,605 
BN_DOUBLECLICKED message 597, 606 
Braces 

curly ({ }) 
as document convention 9 

Brackets 
double ([[ ]]) 

as document convention 9 
BringWindowToTop function 42, 164 
Brush 

origin 
default 46 

BS_3STATE control style 212,605 
BS_AUT03STATE control style 211,604 
BS_AUTOCHECKBOX control style 211, 604 
BS_AUTORADIOBUTTON control style 604 
BS_CHECKBOX control style 211,604 
BS_DEFPUSHBUTTON control style 211, 605 
BS_GROUPBOX control style 211,605 
BS_LEFTTEXT control style 211,605 
BS_OWNERDRAW control style 212,605,606 
BS_PUSHBUTTON control style 212,605 
BS_RADIOBUTTON control style 212,605,606 
BuildCommDCB function 142, 164 
Button 

owner-draw 65 
BUTTON control class 207, 211 
Button notification codes 597 

c 
Cache 

display-context 50 
CallMsgFilter function 79, 165 
CallWindowProc function 14,28, 166 
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Capital letters 
small 

as document convention 9 
Catch function 138, 166 
CB_ADDSTRING message 595, 606, 607, 608, 

609,611 
CB_DELETESTRING message 595, 606, 648 
CB_DIR message 595,607 
CB_FINDSTRING message 607 
CB_FINDSTRING message 596 
CB _ GETCOUNT message 596, 608 
CB _ GETCURSEL message 596, 608 
CB_GETEDITSEL message 596, 608 
CB_GETITEMDATA message 596, 609 
CB_GETLBTEXT message 596,609 
CB _ GETLBTEXTLEN message 596, 609 
CB_INSERTSTRING message 596, 607, 608, 

609,610,611 
CB_LIMITTEXT message 596,610 
CB_RESETCONTENT message 596, 610, 648 
CB_SELECTSTRING message 596, 611 
CB_SETCURSEL message 596,611 
CB _SETEDITSEL message 596, 612 
CB_SETITEMDATA message 596, 609, 612 
CB_SHOWDROPDOWN message 596, 612 
CBN_DBLCLK message 598,613 
CBN_DROPDOWN message 598,613 
CBN_EDITCHANGE message 598, 613 
CBN_EDITUPDATE message 598, 614 
CBN_ERRSPACE message 598, 614 
CBN_KILLFOCUS message 598,614 
CBN_SELCHANGE message 598, 615 
CBN_SETFOCUS message 598, 615 
CBS_HASSTRINGS control style 212, 606, 607, 

608, 609, 610, 611 
CBS_OEMCONVERTcontrol style 212 
CBS_OWNERDRAWFIXED control style 213 
CBS_OWNERDRAWVARIABLE control style 

213 
CE_BREAK communication error code 300 
CE_CTSTO communication error code 300 
CE_DNS communication error code 300 
CE_DSRTO communication error code 300 
CE_FRAME communication error code 300 
CE_IOE communication error code 300 
CE_MODE communication error code 300 
CE_OOP communication error code 300 
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CE_OVERRUN communication error code 300 
CE_PTO communication error code 300 
CE_RLSDTO communication error code 301 
CE_RXOVER communication error code 301 
CE_RXPARITY communication error code 301 
CE_TXFULL communication error code 301 
CF _BITMAP clipboard format 492 
CF _DIB clipboard format 492 
CF _DIF clipboard format 492 
CF _DSPBITMAP clipboard format 492 
CF _DSPMETAFILEPICT clipboard format 492 
CF _DSPTEXT clipboard format 492 
CF _MET AFILEPICT clipboard format 492 
CF _OEMTEXT clipboard format 492 
CF_OWNERDISPLAY clipboard format 492 
CF _PALETTE clipboard format 296, 492 
CF _SYLK clipboard format 493 
CF _TEXT clipboard format 493 
CF _TIFF clipboard format 493 
ChangeClipboardChain function 74, 167 
ChangeMenu function 167 
ChangeSelector function 136, 168 
Character cell 115 
CheckDlgButton function 57, 168 
CheckMenuItem function 72, 169, 436 
CheckRadioButton function 57, 170 
ChildWindowFromPoint function 73, 105, 171 
Chord function 109, 110, 171 
Class background brush 25 
Class icon 25 
Class menu 26 
ClearCommBreak function 142, 172 
CLIENTCREATESTRUCT data structure 38, 

600 
ClientToScreen function 105, 172 
Clipboard 

getting prioritized format 334 
Clipboard formats 491 
CLIPCAPS device capability 306 
ClipCursor function 77, 173 
Clipping functions 107, 108 
Clipping region 

default 46 
CloseClipboard function 74, 173 
CloseComm function 142, 174 
CloseMetaFile function 124, 174 
CloseSound function 142, 174 

Index 

CloseWindow function 42, 175 
CLRDTR communication function code 269 
CLRRTS communication function code 269 
COLOR_ACTIVEBORDER system color 519 
COLOR_ACTIVECAPTION system color 26, 

519 
COLOR_APPWORKSP ACE system color 26, 

519 
COLOR_BACKGROUND system color 26,519 
COLOR_BTNFACE system color 26,519 
COLOR_BTNSHADOW system color 26, 519 
COLOR_BTNTEXT system color 520 
COLOR_CAPTIONTEXT system color 26,520 
COLOR_GRAYTEXT system color 26,383,520 
COLOR_HIGHLIGHT system color 26, 520 
COLOR_HIGHLIGHTTEXT system color 26, 

520 
COLOR_INACTIVE BORDER system color 520 
COLOR_INACTIVECAPTION system color 26, 

520 
COLOR_MENU system color 26, 520 
COLOR_MENUTEXT system color 26, 520 
Color palette 

default 46 
COLOR_SCROLLBAR system color 26, 520 
COLOR_WINDOW system color 26, 520 
COLOR_ WINDOWFRAME system color 26, 

520 
COLOR_ WINDOWTEXT system color 26, 520 
COLORONCOLOR stretching mode 518 
COLORREF data type 94, 144 
CombineRgn function 106, 175 
Combo box 65 
COMBOBOX control class 208 
COMP AREITEMSTRUCT data structure 645 
COMPLEXREGION region type 176, 270, 298, 

358, 391, 442, 443, 481 
Coordinate functions 105 
CopyMetaFile function 124, 176 
Copy Rect function 83, 176 
CountClipboardFormats function 177 
CountVoiceNotes function 142, 177 
CreateBitmap function 110, 177 
CreateBitmapIndirect function 110, 178 
Crea te BrushIndirect function 91, 1 79 
CreateCaret function 75, 179 
CreateCompatibleBitmap function 110, 180 
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CreateCompatibleDC function 88, 181 
CreateCursor function 77, 182 
CreateDC function 88, 182 
CreateDialog function 57, 60, 183, 188, 220 
CreateDialoglndirect function 58, 185,220, 685 
CreateDialoglndirectParam function 58, 187, 

220,685 
CreateDialogParam function 58, 188, 220 
CreateDIBitmap function 111, 189 
CreateDIBPatternBrush function 91, 190 
CreateDiscardableBitmap function 110, 191 
CreateEllipticRgn function 106, 192 
CreateEllipticRgnlndirect function 106, 192 
CreateFont function 113, 193 
CreateFontIndirect function 113, 195 
CreateHatchBrush function 91, 196 
CreateIC function 88, 196 
Createlcon function 54, 197 
CreateMenu function 72, 198 
CreateMetaFile function 124, 198 
CreatePalette function 95, 153, 199, 483 
CreatePatternBrush function 91, 199 
CreatePen function 91,200 
CreatePenlndirect function 91,200 
CreatePolygonRgn function 106,201 
CreatePolyPolygonRgn function 106,201 
CreatePopupMenu function 39, 72, 202 
CreateRectRgn function 106, 203 
CreateRectRgnlndirect function 106, 203 
CreateRoundRectRgn function 106, 204 
CreateSolidBrush function 91, 204 
CreateWindow function 15 
CreateWindowEx function 19, 150,218,219 
CS_BYTEALIGNCLIENT window class style 27 
CS_BYTEALIGNWINDOW window class style 

27 
CS_CLASSDC window class style 27, 47 
CS_DBLCLKS window class style 27 
CS_GLOBALCLASS window class style 27 
CS_HREDRA W window class style 27 
CS_NOCLOSE window class style 27 
CS_OWNDC window class style 27, 29, 48 
CS_PARENTDC window class style 27 
CS_SAVEBITS window class style 27 
CS_ VREDRAW window class style 27 
CTLCOLOR_BTN control type for setting color 

646 
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CTLCOLOR_DLG control type for setting color 
646 

CTLCOLOR_EDIT control type for setting color 
646 

CTLCOLOR_LISTBOX control type for setting 
color 646 

CTLCOLOR_MSGBOX control type for setting 
color 646 

CTLCOLOR_SCROLLBAR control type for 
setting color 646 

CTLCOLOR_STATIC control type for setting 
color 646 

Curly braces ({ }) 
as document convention 9 

CURVECAPS device capability 306 

D 
DC_BINS device capability 232 
DC_DRIVER device capability 233 
DC_DUPLEX device capability 233 
DC_EXTRA device capability 233 
DC_FIELDS device capability 233 
DC_MAX EXTENT device capability 233 
DC_MINEXTENT device capability 233 
DC_PAPERS device capability 233 
DC_PAPERSIZE device capability 234 
DC_SIZE device capability 234 
DC_VERSION device capability 234 
DebugBreak function 145,219 
DEFAULT_PALETTE stock object 344 
DeIDIgProc function 19, 58, 220 
DeferWindowPos function 42, 221 
DefFrameProc function 19, 222 
DefHookProc function 79, 224 
DefineHandleTable function 134, 137, 224 
DefMDIChildProc function 19, 225 
DefWindowProc function 226 
DeleteAtom function 140, 227 
DeleteDC function 88, 181,227 
DeleteMenu function 72, 228 
DeleteMetaFile function 124, 229 
DeleteObject function 91, 229, 685 
DestroyCaret function 75, 230 
DestroyCursor function 77, 230 
DestroyMenu function 72,231 
DestroyWindow function 20 
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Device context 88 
DEVICE_DEFAULT_FONT stock object 343 
DeviceCapabilities function 128, 232 
DeviceMode function 128, 235 
DEVMODE data structure 233, 234, 272 
Dialog functions 57 
DialogBox function 58, 60, 220, 235 
DialogBoxIndirect function 58, 220, 237, 685 
DialogBoxIndirectParam function 58, 220, 239, 

685 
DialogBoxParam function 58, 220, 239 
Digitized aspect 

fonts 119 
DispatchMessage function 14, 240 
Display 

updating 51 
Display context default characteristics 46 
DKGRAY_BRUSH stock object 343 
DLGC_DEFPUSHBUTTON input type 652 
DLGC_HASSETSEL input type 652 
DLGC_PUSHBUTTON input type 652 
DLGC_RADIOBUTTON input type 652 
DLGC_WANTALLKEYS input type 653 
DLGC_ W ANTARROWS input type 653 
DLGC_ WANTCHARS input type 653 
DLGC_ WANTMESSAGE input type 653 
DLGC_WANTTAB input type 653 
DlgDirList function 58, 241 
DlgDirListComboBox function 58, 242 
DlgDirSelect function 58, 244 
DlgDirSelectComboBox function 58, 244 
DLGTEMPLATE data structure 685 
DM_ COpy option 272 
DM_GETDEFID message 593,615 
DM_MODIFY option 272 
DM_PROMPT option 272 
DM_SETDEFID message 593, 615 
DM_ UPDATE option 272 
DOS3Call function 137, 245 
DOS interrupt function request (21H) 245 
Double brackets ([[ ]]) 

as document convention 9 
DPtoLP function 105, 246 
DrawFocusRect function 44, 109, 247 
DrawIcon function 44, 247 
DrawMenuBar function 72, 158, 228, 248, 389, 

436,471 

Index 

DrawText function 44, 248 
DRIVERVERSION device capability 305 
DS_LOCALEDIT dialog-box style 209 
DS_MODALFRAME dialog-box style 209 
DS_NOIDLEMSG dialog-box style 209 
DS_SETFONT dialog-box style 685 
DS_SYSMODAL dialog-box style 209 
DSTINVERT raster operation 163 
DT_BOTTOM format for DrawText function 

250 
DT_CALCRECT format for DrawText function 

250 
DT_EXPANDTABS format for DrawText 

function 250 
DT_EXTERNALLEADING format for 

DrawText function 250 
DT_NOCLIP format for DrawText function 250 
DT_NOPREFIX format for DrawText function 

250 
DT_SINGLELINE format for DrawText 

function 250 
DT_TABSTOP format for DrawText function 

250 
DT_TOP format for DrawText function 250 
DT_ VCENTER format for DrawText function 

250 
DT_ WORDBREAK format for DrawText 

function 250 

E 
EDIT control class 208 
Edit-control notification codes 597 
Ellipse and polygon functions 109 
Ellipse function 109, 110,251 
EM_CANUNDO message 593, 616 
EM_EMPTYUNDOBUFFER message 593, 616 
EM_FMTLINES message 593, 616 
EM_GETHANDLE message 593, 617 
EM_GETLINE message 593, 617 
EM_GETLINECOUNT message 593, 617 
EM_GETMODIFY message 593, 618 
EM_GETRECT message 593, 618 
EM_GETSEL message 593,618 
EM_LIMITTEXT message 593, 618 
EM_LINEFROMCHARmessage 594, 619 
EM_LINEINDEX message 594,619 
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EM_LINE LENGTH message 594, 619 
EM_LlNESCROLL message 594, 620 
EM_REPLACESEL message 594, 620 
EM_SETHANDLE message 594, 620 
EM_SETMODIFY message 594, 621 
EM_SETPASSWORDCHAR message 214, 594, 

621 
EM_SETRECT message 594, 621 
EM_SETRECTNP message 594, 622 
EM_SETSEL message 594, 622 
EM_SETTABSTOPS message 594, 622 
EM_SETWORDBREAK message 594, 623 
EM_UNDO message 594, 624 
EmptyClipboard function 74,252 
EMS memory 

determining available 315 
EN_CHANGE message 597, 624 
EN_ERRSPACE message 597, 625 
EN_HSCROLL message 597, 625 
EN_KILLFOCUS message 597, 625 
EN_MAXTEXT message 597, 626 
EN_SETFOCUS message 597, 626 
EN_UPDATE message 597,626 
EN_ VSCROLL message 597, 627 
EnableHardwarelnput function 44,252 
EnableMenuItem function 72, 253, 436 
EnableWindow function 43, 254 
EndDeferWindowPos function 42, 254 
EndDialog function 58, 240, 255 
EndPaint function 44, 255 
EnumChildWindows function 73, 256 
EnumClipboardFormats function 74,257 
EnumFonts function 113, 258 
EnumMetaFile function 124, 260 
EnumObjects function 91,261 
ENUMPAPERBINS printer escape 233 
EnumProps function 81, 262 
EnumTaskWindows function 73,265 
Enum Windows function 73, 266 
EqualRect function 83, 267 
EqualRgn function 106,267 
ERROR region type 176,270,298,358,391, 

442,443,481 
ES_AUTOHSCROLL control style 213 
ES_AUTOVSCROLL control style 213 
ES_CENTER control style 213 
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ES_LEFT control style 213 
ES_LOWERCASE control style 213 
ES_MULTILINE control style 213 
ES_NOHIDESEL control style 214 
ES_OEMCONVERT control style 214 
ES_PASSWORD control style 214 
ES_RIGHT control style 214 
ES_UPPERCASE control style 214 
Escape function 268 
EscapeCommFunction function 142, 269 
EV _BREAK event-mask value 494 
EV _CTS event-mask value 494 
EV _DSR event-mask value 494 
EV _ERR event-mask value 494 
EV _PERR event-mask value 494 
EV _RING event-mask value 494 
EV _RLSD event-mask value 495 
EV _RXCHAR event-mask value 495 
EV _RXFLAG event-mask value 495 
EV _TXEMPTY event-mask value 495 
ExcludeClipRect function 107, 269 
ExcludeUpdateRgn function 44, 270 
ExitWindows function 138, 271 
ExtDeviceMode function 128, 271 
ExtFloodFill function 110, 273 
ExtTextOut function 112,274 

F 
FatalAppExit function 145, 276 
FatalExit function 145, 276 
FillRect function 44, 277 
FillRgn function 106, 278 
Filters 

installing 80 
FindAtom function 140,278 
FindResource function 138, 278 
FindWindow function 73, 280 
Fixed-pitch font attribute 119 
Flash Window function 75, 280 
FloodFill function 110, 281 
FlushComm function 142, 282 
Font 

family 114 
Font functions 113 
Font Selection 124 
FONTINFO data structure 685 
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Formats 
clipboard 491 

Formatted text 
styles 55 

FrameRect function 44, 283 
FrameRgn function 106, 284 
FreeLibrary function 134, 284 
FreeModule function 134, 285 
FreeProcInstance function 134, 285 
FreeResource function 138, 285 
FreeSelector function 137,286 
Functions 

clipping 107 
coordinates 105 
device context attributes 88 
device contexts 88 
environment 131 
font 113 
metafile 124 
printer control 128 
text 112 

G 
GCL_MENUNAME option 489 
GCL_ WNDPROC option 293, 489 
GCW CBCLSEXTRA option 294, 490 
GCW - CBWNDEXTRA option 295, 490 
GCW - HBRBACKGROUND option 295, 490 
GCW =HCURSOR option 295, 490 
GCW _HICON option 295, 490 
GCW _HMODULE option 295 
GCW _STYLE option 295, 490 
GetActiveWindow function 43,286 
GetAspectRatioFilter function 119, 287 
GetAsyncKeyState function 44,287 
GetAtomHandle function 140,287 
GetAtomName function 140,288 
GetBitmapBits function 110,288 
GetBitmapDimension function 110,289 
GetBkColor function 99, 289 
GetBkMode function 99, 289 
GetBrushOrg function 91, 290 
GetBValue function 94,290 
GetCapture function 43, 290 
GetCaretBlinkTime function 75, 291 
GetCaretPos function 75,291 

Index 

GetCharWidth function 113,291 
GetClasslnfo function 20, 292 
GetClassLong function 20, 293 
GetClassN arne function 20, 294 
GetClassWord function 20,294 
GetClientRect function 42, 295 
GetClipboardData function 74,295 
GetClipboardFormatName function 74,296 
GetClipboardOwner function 74,297 
GetClipboardViewer function 74,297 
GetClipBox function 107,297 
GetCodeHandle function 134, 298 
GetCodelnfo function 137, 298 
GetCommError function 142, 300 
GetCommEventMask function 142, 301 
GetCommState function 142,301 
GetCurrentPDB function 138, 302 
GetCurrentPosition function 302 
GetCurrentTask function 138, 302 
GetCurrentTime function 43, 74,303 
GetCursorPos function 77, 303 
GetDC function 45, 303 
GetDCOrg function 88, 304 
GetDesktopWindow function 304 
GetDeviceCaps function 305 
GetDialogBaseUnits function 58, 61,215,308, 

430, 623, 637 
GetDIBits function 99, 111, 306, 309 
GetDIgCtrlID function 58, 310 
GetDlgItem function 58, 310 
GetDlgItemlnt function 58, 311 
GetDlgItemText function 58,312 
GetDOSEnvironment function 138, 312 
GetDoubleClickTime function 43, 313 
GetDriveType function 144, 313 
GetEnvironment function 131,313 
GetFocus function 43, 314 
GetFreeSpace function 135, 315 
GetGValue function 94, 316 
GetInputState function 44,316 
GetInstanceData function 134,316 
GetKBCodePage function 44, 317 
GetKeyboardState function 44, 317 
GetKeyboardType function 318 
GetKeyNameText function 44, 319 
GetKeyState function 44, 320 
GetLastActivePopup function 20, 320 
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GetMapMode function 100,321 
GetMenu function 72,321 
GetMenuCheckMarkDimensions function 72, 

321 
GetMenultemCount function 72, 322 
GetMenultemID function 72, 322 
GetMenuState function 72, 322 
GetMenuString function 72, 323 
GetMessage function 14, 324 
GetMessagePos function 14, 326 
GetMessageTime function 14, 326 
GetMetaFile function 124, 327 
GetMetaFileBits function 124, 327 
GetModuleFileName function 134,327 
GetModuleHandle function 134, 328 
GetModuleUsage function 134,328 
GetNearestColor function 94, 329 
GetNearestPalettelndex function 95, 329 
GetNextDlgGroupltem function 58, 329 
GetNextDlgTabItem function 58, 330 
GetNextWindow function 73,330 
GetNumTasks function 138,331 
GetObject function 91, 331 
GetPaletteEntries function 95, 332 
GetParent function 73, 333 
GetPixel function 110, 333 
GetPolyFillMode function 99, 334 
GetPriorityClipboardFormat function 74,334 
GetPrivateProfilelnt function 141, 335 
GetPrivateProfileString function 141,336,337 
GetProcAddress function 134, 337 
GetProfilelnt function 141, 338 
GetProfileString function 141, 338 
GetProp function 81, 340 
GetRgnBox function 106, 340 
GetROP2 function 99, 341 
GetRValue function 94, 341 
GetScrollPos function 68, 341 
GetScrollRange function 68, 342 
GetStockObject function 91, 343 
GetStretchBltMode function 99, 344 
GetSubMenu function 72, 345 
GetSysColor function 74, 345, 383 
GetSysModalWindow function 345 
GetSystemDirectory function 144, 346 
GetSystemMenu function 72, 346, 691 
GetSystemMetrics function 74,347 
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GetSystemPaletteEntries function 95, 349 
GetSystemPaletteUse function 96,349 
GetTabbedTextExtent function 112,350 
GetTempDrive function 144,351 
GetTempFileName function 144,351 
GetTextAlign function 112, 352 
GetTextCharacterExtra function 354 
GetTextColor function 99, 354 
GetTextExtent function 112, 354 
GetTextFace function 112,355 
GetTextMetrics function 112,355 
GetThresholdEvent function 143, 356 
GetThresholdStatus function 143, 356 
GetTickCount function 43, 356 
GetTopWindow function 73,357 
GetUpdateRect function 45, 357 
GetUpdateRgn function 45, 358 
GetVersion function 134,359 
GetViewportExt function 100, 359 
GetViewportOrg function 100, 359 
GetWindow function 73, 360 
GetWindowDC function 45, 360 
GetWindowExt function 101,361 
GetWindowLong function 20, 28, 361 
GetWindowOrg function 101,362 
GetWindowRect function 42, 362 
GetWindowsDirectory function 144, 363 
GetWindowTask function 73, 363 
GetWindowText function 42, 364 
GetWindowTextLength function 42, 364 
GetWindowWord function 20, 365 
GetWinFlags function 135, 365 
GlobalAddAtom function 140, 366 
GlobalAlloc function 135, 367 
GlobalCompact function 135, 315, 368 
GlobalDeleteAtom function 140, 369 
GlobalDiscard function 135, 369 
GlobalDosAlloc function 135,370 
GlobalDosFree function 135, 370 
GlobalFindAtom function 140,371 
GlobalFix function 137, 371 
GlobalFlags function 135, 372 
GlobalFree function 135, 372 
GlobalGetAtomName function 140, 373 
GlobalHandle function 135, 373 
GlobalLock function 135,374 
GlobalLRUNewest function 135,374 
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GlobalLRUOldest function 135, 375 
GlobalNotify function 135,375 
GlobalPageLock function 137,376 
GlobalPageUnlock function 137,377 
GlobalReAlloc function 135, 377 
GlobalSize function 135, 379 
GlobalUnfix function 137, 379 
GlobalUnlock function 135, 380 
GlobalUn Wire function 381 
GlobalUnwire function 135 
GlobalWire function 135,381 
GMEM_DDESHARE option 367, 372 
GMEM_DISCARDABLE option 367, 372, 378 
GMEM_DISCARDED option 372 
GMEM_FIXED option 367 
GMEM_MODIFY option 378 
GMEM_MOVEABLE option 367, 378 
GMEM_NOCOMPACT option 367, 378 
GMEM_NODISCARD option 368, 378 
GMEM_NOT_BANKED option 315, 368, 372 
GMEM_NOTIFY option 368 
GMEM_ZEROINIT option 368, 379 
Graphics device interface 

defined 3 
GRAY_BRUSH stock object 343 
GrayString function 45, 382 
GW _CHILD option 360 
GW _HWNDFIRST option 360 
GW _HWNDLAST option 360 
GW_HWNDNEXToption 331, 360 
GW_HWNDPREVoption 331, 360 
GW _OWNER option 360 
GWL_EXSTYLE option 362, 534 
GWL_STYLE option 362, 534 
GWL_ WNDPROC option 362, 534 
GWW _HINST ANCE option 365, 545 
GWW _HWNDP ARENT option 365 
GWW _ID option 365, 545 

H 
Handles 

instance 24 
Help application 574 
HELP_CONTEXT option 574 
HELP _HELPONHELP option 574 
HELP_INDEX option 575 

Index 

HELP_KEY option 575 
HELP _MUL TIKEY option 575 
HELP_QUIT option 575 
HELP _SETINDEX 575 
HIBYTE utility macro 143, 384 
HideCaret function 75, 385 
HiliteMenuItem function 72, 385 
HIWORD utility macro 143, 309, 386 
HOLLOW_BRUSH stock object 343 
Hook chain 224 
Hook function 224 
HORZRES device capability 305 
HORZSIZE device capability 305 
HS_BDIAGONAL brush hatch style 196 
HS_CROSS brush hatch style 196 
HS_DIAGCROSS brush hatch style 196 
HS_FDIAGONAL brush hatch style 196 
HS_HORIZONTAL brush hatch style 196 
HS_ VERTICAL brush hatch style 196 
HTBOTTOM mouse-position code 673 
HTBOTTOMLEFT mouse-position code 673 
HTBOTTOMRIGHT mouse-position code 673 
HTCAPTION mouse-position code 673 
HTCLIENT mouse-position code 673 
HTERROR mouse-position code 673 
HTGROWBOX mouse-position code 673 
HTHSCROLL mouse-position code 673 
HTLEFT mouse-position code 673 
HTMENU mouse-position code 673 
HTNOWHERE mouse-position code 673 
HTREDUCE mouse-position code 673 
HTRIGHT mouse-position code 673 
HTSIZE mouse-position code 673 
HTSYSMENU mouse-position code 673 
HTTOP mouse-position code 673 
HTTOPLEFT mouse-position code 673 
HTTOPRIGHT mouse-position code 673 
HTTRANSP ARENT mouse-position code 673 
HTVSCROLL mouse-position code 673 
HTZOOM mouse-position code 673 

IDABORT menu-item value 433 
IDC_ARROW cursor type 407 
IDC_CROSS cursor type 407 
IDC_IBEAM cursor type 407 
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IDC_ICON cursor type 407 
IDC_SIZE 407 
IDC_SIZENESW cursor type 407 
IDC_SIZENS cursor type 407 
IDC_SIZENWSE cursor type 407 
IDC_SIZEWE cursor type 407 
IDC_UPARROW cursor type 407 
IDC_WAIT cursor type 407 
IDCANCEL menu-item value 273, 433 
IDCAPPLICATION icon type 408 
IDCASTERISK icon type 408 
IDCEXCLAMATION icon type 408 
IDCHAND icon type 408 
IDC QUESTION icon type 408 
IDIGNORE menu-item value 433 
IDNO menu-item value 433 
IDOK menu-item value 273, 433 
IDRETRY menu-item value 433 
IDYES menu-item value 433 
IE_BADID error return value for OpenComm 

function 446 
IE_BAUDRATE error return value for 

OpenComm function 446 
IE_BYTESIZE error return value for 

OpenComm function 446 
IE_DEFAULT error return value for 

OpenComm function 446 
IE_HARDWARE error return value for 

OpenComm function 446 
IE_MEMORY error return value for 

OpenComm function 446 
IE_NOPEN error return value for OpenComm 

function 446 
IE_OPEN error return value for OpenComm 

function 446 
InflateRect function 83, 84, 386 
InitAtomTable function 141,387 
InSendMessage function 14, 387 
InsertMenu function 39, 72, 198,203,347,388, 

691 
Integer messages 602 
Intercharacter spacing 

default 47 
Internal data structures 28 
IntersectClipRect function 107, 391 
IntersectRect function 83, 84, 392 
InvalidateRect function 45, 392 
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InvalidateRgn function 45, 393 
InvertRect function 45, 394 
InvertRgn function 106, 394 
IsCharAlpha function 139,395 
IsCharAlphaNumeric function 139, 395 
IsCharLower function 139, 395 
IsCharUpper function 139,396 
IsChild function 73, 396 
IsClipboardFormatAvailable function 74,396 
IsDialogMessage function 58,397 
IsDlgButtonChecked function 58, 398 
IsIconic function 42, 398 
IsRectEmpty function 84, 398 
Is Window function 73, 399 
IsWindowEnabled function 43, 399 
IsWindowVisible function 42,399 
IsZoomed function 42, 400 

K 
Keyboard 

using with dialog boxes 67 
KillTimer function 43, 400 

L 
LB_ADDSTRING message 594, 627, 628, 629, 

632,634 
LB_DELETESTRING message 594, 627, 648 
LB_DIR message 594, 628 
LB_FINDSTRING message 594, 628 
LB_ GETCARETINDEX message 629 
LB_GETCOUNT message 595, 629 
LB _ GETCURSEL message 595, 629 
LB _ GETHORIZONTALEXTENT message 595, 

630 
LB_GETITEMDATA message 595,630 
LB _ GETITEMHEIGHT message 630 
LB_GETITEMRECT message 595, 631 
LB_GETSEL message 595,631 
LB_GETSELCOUNT message 595, 631 
LB _ GETSELITEMS message 595, 631 
LB_GETTEXT message 595, 632 
LB_GETTEXTLEN message 595,632 
LB _ GETTOPINDEX message 595, 632 
LB_INSERTSTRING message 595, 628, 629, 

632,633,634 
LB_RESETCONTENT message 595, 633, 648 
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LB _SELECTSTRING message 595, 633 
LB _SELITEMRANGE message 595, 634 
LB_SETCARETINDEX message 634 
LB_SETCOLUMNWIDTH message 214,595, 

635 
LB_SETCURSEL message 595,635 
LB _SETHORIZONTALEXTENT message 595, 

635 
LB_SETITEMDATA message 595, 630, 636 
LB_SETITEMHEIGHT message 636 
LB_SETSEL message 595,636 
LB_SETTABSTOPS message 595, 637 
LB_SETTOPINDEX message 595,637 
LBN_DBLCLK message 598, 638 
LBN_ERRSP ACE message 598, 638 
LBN_KILLFOCUS message 598, 638 
LBN_SELCHANGE message 598, 639 
LBN_SETFOCUS message 598, 639 
LBS_EXTENDEDSEL control style 214 
LBS_HASSTRINGS control style 214,627,628, 
62~63~632,63~634 

LBS_MULTICOLUMN control style 214,635 
LBS_MULTIPLESEL control style 214 
LBS_NOREDRAW control style 215 
LBS_NOTIFY control style 215 
LBS_OWNERDRAWFIXED control style 215 
LBS_OWNERDRAWVARIABLE control style 

215 
LBS_SORT control style 215 
LBS_STANDARD control style 215 
LimitEMSPages function 135 
LimitEmsPages function 402 
LINECAPS device capability 307 
LineDDA function 107, 402 
LineTo function 107,403 
LISTBOX control class 208 
LMEM_DISCARDABLE option 413, 415, 418 
LMEM_DISCARDED option 415 
LMEM_FIXED option 414 
LMEM_MODIFY option 414, 418 
LMEM_MOVEABLE option 414, 418 
LMEM_NOCOMP ACT option 414, 418 
LMEM_NODISCARD option 414, 419 
LMEM_ZEROINIT option 414, 419 
LoadAccelerators function 138, 404 
LoadBitmap function 110, 138, 405 
LoadCursor function 77, 138, 406 

Index 

LoadIcon function 138, 407 
LoadLibrary function 134, 408 
LoadMenu function 139, 409 
LoadMenuIndirect function 72, 410 
LoadModule function 146, 410 
LoadResource function 139, 412 
LoadString function 139, 412 
LOBYTE utility macro 143,413 
LocalAlloc function 135, 413 
LocalCompact function 135, 414 
LocalDiscard function 136, 415 
LocalFlags function 136, 415 
LocalFree function 136, 416 
LocalHandle function 136, 416 
Locallnit function 136, 416 
LocalLock function 136, 417 
LocalReAlloc function 136, 417 
LocalShrink function 136, 419 
LocalSize function 136, 420 
LocalUnlock function 136, 420 
LockData function 136, 420 
LockResource function 139, 421 
LockSegment function 136, 137, 421 
LOGP ALETTE data structure 199 
LOGPIXELSX device capability 305 
LOGPIXELSY device capability 305 
LOWORD utility macro 143, 309, 423 
LPtoDP function 105, 424 
lstrcat function 139, 425 
lstrcmp function 139, 425 
lstrcmpi function 139, 426 
lstrcpy function 139, 426 
lstrlen function 140, 427 
LTGRAY_BRUSH stock object 343 

M 
MAKEINTATOM utility macro 141, 143,428 
MAKEINTRESOURCE utility macro 143, 292, 

429 
MAKE LONG utility macro 143, 429 
MAKE POINT utility macro 143, 429 
MakeProcInstance function 134, 429 
MapDialogRect function 58, 430 
Mapping mode 

default 47 
MapVirtualKey function 44, 431 
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max macro 432 
MB_ABORTRETRYIGNORE option 433 
MB_APPLMODAL option 433 
MB_DEFBUTTONI option 434 
MB_DEFBUTTON2 option 434 
MB_DEFBUTTON3 option 434 
MB_ICONASTERISK option 434 
MB_ICONEXCLAMATION option 434 
MB_ICONHAND option 434 
MB_ICONINFORMATION option 434 
MB_ICONQUESTION option 434 
MB_ICONSTOP option 434 
MB _ OK option 434 
MB _ OKCANCEL option 434 
MB _RETRYCANCEL option 434 
MB_SYSTEMMODAL option 434 
MB_TASKMODAL option 434 
MB_YESNO option 434 
MB _ YESNOCANCEL option 434 
MEASUREITEMSTRUCT data structure 668 
Memory 

least-recently used 374, 375 
Menu 

pop-up 
described 39 

Menu bar 
described 39 

Menu functions 72 
Menu item 

removing 470 
MERGECOPY raster operation 163 
MERGEP AINT raster operation 163 
Message functions 14 
MessageBeep function 75, 432 
MessageBox function 75, 432 
Metafile functions 124 
Metafiles 

changing 127 
creating 125 
creating and using 125, 126 
deleting 127 
storing 126 

MF _BITMAP menu flag 158, 389, 436, 669 
MF _BYCOMMAND menu flag 169, 253, 386, 

389,436 
MF _BYPOSITION menu flag 170, 253, 386, 

389,436 
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MF _CHECKED menu flag 158, 170, 323, 390, 
437,669 

MF _DISABLED menu flag 158, 253, 323, 390, 
437,669 

MF _ENABLED menu flag 158,253,323,390, 
437 

MF _GRAYED menu flag 158, 253, 323, 390, 
437,669 

MF _HILITE menu flag 386 
MF _MENUBARBREAK menu flag 158, 323, 

390,437 
MF _MENUBREAK menu flag 158, 323, 390, 

437 
MF _MOUSESELECT menu flag 669 
MF_OWNERDRAW menu flag 158,390,437, 

669 
MF _POPUP menu flag 158,390,437,669 
MF_SEPARATOR menu flag 159,323,390,437 
MF_STRING menu flag 159,390,437 
MF _SYSMENU menu flag 669 
MF _UNCHECKED menu flag 159, 170, 323, 

391,438 
MF _ UNHILITE menu flag 386 
min macro 434 
MK_CONTROL mouse-key code 660, 661, 662, 

663,670,682,683 
MK_LBUTTON mouse-key code 660, 662, 663, 

670,682,683 
MK_MBUTTON mouse-key code 660, 661, 662, 

670,682,683 
MK_RBUTTON mouse-key code 660, 661, 662, 

663,670,682 
MK_SHIFT mouse-key code 660, 661, 662, 663, 

670,682,683 
MM_ANISOTROPIC mapping mode 504 
MM_HIENGLISH mapping mode 504 
MM_HIMETRIC mapping mode 504 
MM_ISOTROPIC mapping mode 504 
MM_LOENGLISH 

mapping mode 105 
MM_LOENGLISH mapping mode 504 
MM_LOMETRIC mapping mode 504 
MM_TEXT 

mapping mode 104 
MM_TEXT mapping mode 504 
MM_TWIPS mapping mode 504 
ModifyMenu function 72,347,435,691 
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MoveTo function 107,438 
MoveWindow function 42, 438 
MSGF _DIALOG BOX filter-function message 

type 543, 544 
MSGF _MENU filter-function message type 543 

544 ' 
MSGF _MESSAGEBOX filter-function message 

type 544 
MulDiv function 143,439 
Multitasking 

defined 2 

N 
nAccelera tors 

loading or translating 17 
with dialog boxes 67 

nBackground 
color@default 46 
mode@default 46 

nBitBlt function 
and color palettes 99 

nBitmap 
device-dependent 

getting device-independent bits from 309 
device-independent 

creating 189 
displaying 498 
retrieving bits 309 
setting on display surface 498 

memory 
setting bits in 497 

nBitmap functions 
device independent 111, 112 

nBrush 
alignment 53 
creating 179 
default 46 

nCaret 
creating and displaying 76 
functions 75 
sharing 76 

nChangeMenu See also AppendMenu, See also 
DeleteMenu, See also InsertMenu, See also 
ModifyMenu, See also RemoveMenu 

nCharacter 
determining if alphabetic 395 

Index 

determining if alphanumeric 395 
determining if lowercase 395 
determining if uppercase 396 

nCheckmark 
custom 506 
getting size of 321 

nChild window 
described 35 

nClass 
functions@default messages 33 
functions@defining 30, 33 
functions@examining 30, 33 
functions@receiving 30,33 
functions@responding 3D, 33 
messages@declaring 33 
messages@sending 33 
messages@values 33 
registering 33 
styles@child 35 
styles@overlapped 34 
styles@owned 35 
styles@pop-up 35 
window 

unregistering 567 
nClasses 

Application Global 21 
Application Local 21 
class background brush@assigning 26 
class background brush@setting 26 
class name@assigning 24 
class name@global uniqueness 24 
creating 20 
Cursor 25 
defining and registering 20 
determining ownership 22 
display contexts 30 
elements 23 
elements@assigning 23 
elements@class names 23 
instance handle 24 
predefined 22 
redrawing client area 29 
registering 22 
shared 22 
styles 27 
System Global 21 
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nClient area 
child window 35 
redrawing 29 
update region 52 

nClipboard 
functions 74 

nColor 
logical-palette index 450 
using color in logical palette 450, 451 

nColor palettes 
updating client area 568 

nCombobox 
owner-draw 65 
owner-draw@sorting 645 

nCOMBOBOX control class 
control styles 212 

nContexts 
class and private 30 
classes 

displaying 47 
displaying 46 
displaying cache 50 
displaying common defaults 47 
painting changes 50 
private display 48 
window display 49 
WM_P AINT message 50 

nControl 
current font 653 
owner-draw 

drawing 650, 668 
measuring 668 

setting current font 685 
nControl class 

COMBOBOX@control styles 212 
COMBOBOX@described 208 

nControl styles 
COMBOBOX class 212 

nCreateWindow function 
creating a child window 36 
creating an overlapped window 35 
described 19, 205 

nCursor 
class 25 
confining 78 
creating custom 78 
displaying and hiding 77 
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functions 76 
positioning 78 
with pointing devices 77 

nDELETEITEMSTRUCT data structure 
as parameter of WM_DELETEITEM message 
648 

nDestroyWindow function 
described 231 
destroying modeless dialog boxes 59 
effect 41 

nDevice context 
attributes and functions 88 
creating 

saving and deleting 90 
nDevice driver 

device capabilities 232 
nDialogbox 

accelerators 67 
buttons 64 
control identifiers 62 
control styles 63 
controls 62, 66 

control messages 66 
creating 59, 60 
described 57 
dimensions 66 
edit controls 64 
input function 60 
keyboard input 67 
keyboard interface@actions 66 
keyboard interface@filtering 

measurements 67 
modal@creating 60, 239, 240 
modal@moveable 60 
modeless@creating 187, 188 
modeless@deleting 59 
modeless@using 59 
private window class default function 220 
redrawing 66 
return values 61 
scrolling 68 
template 60 
using 59 

nDialog boxes 
keyboard interface@scrolling 67 
owner draw 66 

nDIB Bitmap See device-independent 
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nDIB _P AL_ COLORS 
device-independent bitmap color table 
option 189, 190,309,497,499,553 

nDIB_RGB_COLORS 
device-independent bitmap color table 
option 189, 190,309,497,499,553 

nDocument conventions 
\bcB\ecbold text\bcD\ec 8 
\ bcF105M \ecmonospaced type \ bcF255D \ec 
9 
\bcMI\ecitalic text\bcD\ec 9 
curly braces ({ }) 9 
double brackets ([[ ]]) 9 
horizontal ellipses ... 9 
parentheses ( ) 8 
quotation marks (\bc169\ec \bc170\ 
ec)[quotation marks ()] 9 
small capital letters 9 
vertical bar ( I ) 9 
vertical ellipses 9 

nDrawing 
formatted text 54 
gray text 57 
icons 54 
mode 

default 47 
nDRAWITEMSTRUCT 

as parameter of WM_DRA WITEM message 
650 

nEdit control 
tab stops in 622 

nEllipses 
horizontal 

as document convention 9 
vertical 

as document convention 9 
NETBIOS interrupt 

function request (5CH) 440 
NetBIOSCall function 137,440 
nExtents 

viewport and window default 47 
nFile 

closing 401 
creating 401 
help@displaying 574 
initialization@application-specific 335, 336, 
578 

Index 

opening 422 
positioning the pointer 404 
reading 424 
writing 427 

nFilling mode 
ALTERNATE 202, 510 
WINDING 202, 510 

nFont 
average character width 119 
control 

current 653 
default 47 
logical 

creating 193, 195 
maximum character width 119 
pitch 119 
setting in control 685 

nFont mapping 
characteristics 121, 122 

nFonts 
character sets 117 

vendor specific 118 
character sets@ANSI 118 
character sets@OEM 118 
character sets@printer 118 
digitized aspect 119 
leading 117 
overhang 119 

nFunction 
coordinates 108 
main loop 16 
window 18 

nFunctions 
additional 83 
bitmap 110, 111, 112 
bounding rectangles 110 
caret 75, 76 
clipboard 74 
displaying 42 
drawing tools 91 
error 74 
filters 79 
hardware 43 
hook 79 
information 73 
input 43 
mapping drawing attributes 100 
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menu 72 
movement 42 
obtaining device information 91 
painting 44 
property lists 80, 82 
rectangle@coordinates 83 
rectangle@specifying 83 
regions 106 
system 73 

nGDI Functions 
brushes 

predefined 92 
color palettes 95 
drawing-attribute functions 99 
drawing attribute functions@background 

mode and color 100 
drawing attribute functions@mapping 

funtions 100 
drawing attribute functions@stretch mode 

and text color 100 
drawing tool functions 91 
rna pping functions 101 
rna pping modes 

constraining 102, 103 
transformation equations 103 

obtaining device information 91 
pens 

predefined 93 
selecting fonts 120 
using drawing tools 92 
working with color palettes 96 

nHandle 
task 

obtaining 302 
nIcon 

class 25 
drawing 54 

nlnitialization file 
application-specific 

getting integer from 335 
getting string from 336 
writing to 578 

nlnterrupt 
function request (21H) 245 
function request (SCH) 440 

nKey 
getting name 319 
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nLine output functions 
pen styles 

colors and widths 108 
nLine-output functions 

coordinates 108 
nList box 

directory listings 65 
horizontal scrolling 630, 635 
owner-draw 

described 65 
owner-draw@deleted item 648 
owner-draw@sorting 645 
tab stops in 637 

nLogical palette 
and input focus 681 
changed 679 
changing entries in 508 
creating 199 
finding color in 329 
index specifier (direct) 450 
index specifier (indirect) 451 
realizing 465, 679 
selecting 483 

nMDICREATESTRUCT 
as parameter of WM_MDICREATE message 
664 

nMenu 
changing 157, 388, 435 
class 26 
creating 198 
deleting 228 
pop-up 202 

nMenu checkmark 
custom 506 
getting size of 321 

nMessage 
posting to task windows 458 

nMessages 
application queue 15 
bypassing the queue 15 
checking the queue 17 
clipboard 591 
closing 41 
contents 601 
described 18 
destroy message 41 
dispatching 15, 16 
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examining@checking queues 
passing 

posting 18 
examining@formatted and transmitting 18 
generated by applications 15 
generating or processing@input events and 

application queue 16 
generating or processing@queuing and 

virtual-key 16 
input events 15 
integer 602 
keyboard input 16 
peeking 17 
posting 18 
pulling 15 
pushing 16 
ranges 602 
reading 15 
reading@without pulling 17 
reserved 602 
sending 18 
special actions 15 
string 602 
translating 16 
translating@accelerator keys 17 
translating@loops 17 
virtual keys 16 
window 

default processing 227 
window functions 15 

nMessages notification See Notification codes 
nMetafile functions 

additional escapes 131 
environment 131 
information escapes 130 
printer escapes 

banding 129, 130 
starting and ending 130 
terminating 130 

nMouse cursor See Cursor 
nMultiple Document Interface (MDI) 

child window@activating 663, 666 
child window@active 665 
child window@cascading 664 
child window@closing 665 
child window@creating 664 
child window@default function 225 

Index 

child window@maximizing 666 
child window@restoring 667 
child window@system accelerator 562 
child window@tiling 667 
client window 663, 664, 665, 666, 667 
frame window default function 223 
messages 600 
system accelerator 562 

nNotification codes 
button 597 
edit control 597 

nOrigin 
brush 

default 46 
viewport 

default 47 
window 

default 47 
nOwner-draw control 

described 65 
nPainting 

functions 44 
inverting 

drawing 
filling 53 

rectangles 53 
systems display 44 
updating background 52 
updating displays 51 
updating nonclient area 57 
validating rectangle 570 
validating region 570 

nPalette 
system 

retrieving entries 349 
nPen 

creating 200, 201 
position 

default 46 
nPop-up menu 

creating 202 
described 39 

nPrinter 
initialization 271 

nPrinter functions 
banding 129 
creating output 129 
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nProperty list functions 
adding entries 82 
creating 82 
dumping contents 82 

nQueue 
application 15 
checking 17 

nRaster fonts 
digitized aspect 119 

nRealize See logical palette 
nRectangle functions 

additional functions 83 
coordinates 83 
in Windows 83 
InflateRect 84 
IntersectRect 84 
IsRectEmpty 84 
OffsetRect 84 
PtInRect 84 
SetRect 84 
specifying 83 
U nionRect 85 

nRegion 
rounded rectangle 

creating 204 
validating 570 

nResources 
managing hooks 79 

nScrolling 
functions@controlling 69 
functions@described 68 
functions@processing 71 
functions@requests 70 
hiding 71 
using thumb 70 

nSendMessage function 
Message deadlock caused by 18 

nSetWindowPos 219 
nStretchBlt function 

and color palettes 99 
nStrings 

comparing 425, 426 
concatenating 425 
copying 427 
determining length of 427 
formatting 579, 581 
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nStyles 
dialog box controls 63 
formatted text 55 

nSystem palette 
retrieving entries 349 

nTask 
handle 

obtaining 302 
nTask windows 

enumerating 265 
posting messages to 458 

nTasks 
yielding control 583 

nText 
drawing 57 
graying 56 

NULL_BRUSH stock object 343 
NULL_PEN stock object 343 
NULLREGION region type 176, 270, 298, 358, 

391,442,443,481 
NUMBRUSHES device capability 305 
NUMCOLORS device capability 305 
NUMFONTS device capability 305 
NUMPENS device capability 305 
nWindow 

background 52 
background brush 23 
brush alignment 53 
child@close box 38 
child@described 35 
child@ID 36 
child@input 36 
child@messages 36 
child@overlapping 37 
child@owner window 36 
child@showing 36 
class@attributes 23 
class@background brush 23 
class@cursor 

icon 
attributes 23 

class@described 20 
class@functions 23 
class@instance handle 23 
class@menu 

styles 23 
class@name 23 
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creating 218 
dialog box 57 
function role 18 
icon 34 
main 

creating 41 
open 34 
overlapped 34 
overlapping 35 
owner 

describing 36 
painting rectangles 53 
pop-up@creating and showing 35 
scroll bars 38 
state 40 
styles 34 
styles@child 34, 35 
styles@owned 35 
styles@pop-up 35 
styles@state 40 
subclassing 28, 490, 534 
System menu box 38 
title bar 38 

n Window applications 
application queue 15 
dispatching messages 16 
pulling messages 15 
pushing messages 16 
reading messages 15 
yielding control 15 

n Window class 
background brush 25 
unregistering 567 

n Window function 
address 24 
receiving messages 16 

nWindows 
displaying functions 42 
enumerating for a task 265 
painting@drawing 53 
painting@filling 53 
painting@inverting 53 
posting messages to a task 458 
subclassing 28 

n Windows Classes 
class menu 26 
locating 21 

Index 

Window-Function address 24 
n WM_ COMMAND notification codes See 

Notification codes 

o 
OEM_FIXED_FONT stock object 343 
OemKeyScan function 44, 440 
OemToAnsifunction 140,441 
OemToAnsiBuff function 140,442 
OF_CANCEL option 447 
OF_CREATE option 447 
OF_DELETE option 447 
OF_EXIST option 447 
OF_PARSE option 447 
OF_PROMPT option 447 
OF_READ option 422, 447 
OF _READWRITE option 422 
OF_REOPEN option 447 
OF_VERIFY option 448 
OF_WRITE option 423, 448 
OffsetClipRgn function 107, 442 
OffsetRect function 83, 84, 443 
OffsetRgn function 106, 443 
OffsetViewportOrg function 101,444 
OffsetWindowOrg function 101, 444 
OPAQUE background mode 487 
OpenClipboard function 74,445 
OpenComm function 142, 445 
OpenFile function 144, 446 
OpenIcon function 42, 449 
OpenSound function 143, 449 
OutputDebugString function 145, 449 
Overlapped window 34 
Owner-draw dialog box controls 66 
OWNERDRA WFIXED resource option 668 

p 
PaintRgn function 106, 450 
P ALETTEINDEX utility macro 144, 450 
PALETTERGB 144 
P ALETTERGB utility macro 144, 450 
palettes 

resizing 473 
Parentheses ( ) 

as document convention 8 
PatBlt function 110,451 
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PATCOPY raster operation 163 
PATINVERT raster operation 164 
PATPAINT raster operation 164 
PC_RESERVED palette-entry option 153 
PDEVICESIZE device capability 306 
PeekMessage function 14, 452 
Pie function 109, 110, 454 
PLANES device capability 305 
PlayMetaFile function 124,455 
PlayMetaFileRecord function 124,455 
PM_NOREMOVE option 453 
PM_NOYIELD option 453 
PM_REMOVE option 453 
POINT data structure 234 
Polygon-filling mode 

default 47 
Polygon function 109, 456 
POL YGONALCAPS device capability 307 
Polyline function 107,456 
PolyPolygon function 109, 457 
PostAppMessage function 14, 458 
PostMessage function 14, 458 
PostQuitMessage function 14, 459 
Printer-control functions 128 
Printer device driver capabilities 232 
Prof Clear function 145, 459 
ProfFinish function 145, 460 
ProfFlush function 145, 460 
ProfinsChk function 145, 460 
ProfSampRate function 145,461 
Prof Setup function 145, 460, 462 
Prof Start function 145, 462 
Prof Stop function 145, 462 
Property list functions 80 
PtInRect function 83, 84, 463 
PtInRegion function 106, 463 
PtVisible function 107, 463 

Q 
Quotation marks (\bc169\ec \bc170\ec) 

R 

as document convention[Quotation marks (), 
as document convention] 9 

R2_MASKNOTPEN raster drawing mode 514 
R2_MASKPEN raster drawing mode 515 
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R2_MASKPENNOT raster drawing mode 514 
R2_MERGENOTPEN raster drawing mode 514 
R2_MERGEPEN raster drawing mode 514 
R2_MERGEPENNOT raster drawing mode 514 
R2_NOT raster drawing mode 514 
R2_NOTCOPYPEN raster drawing mode 514 
R2_NOTMASKPEN raster drawing mode 515 
R2_NOTMERGEPEN raster drawing mode 514 
R2_NOTXORPEN raster drawing mode 515 
R2_XORPEN raster drawing mode 515 
RASTERCAPS device capability 306 
RC_BANDING device capability 306 
RC_BITBL T device capability 306 
RC_BITMAP64 device capability 306 
RC_DCBITMAP device capability 306 
RC_DIBTODEV device capability 306 
RC_FLOODFILL device capability 306 
RC_GDI20_0UTPUT device capability 306 
RC_P ALETTE device capability 306 
RC_SCALING device capability 306 
RC_STRETCHBLT device capability 306 
RC_STRETCHDIB defice capability 306 
ReadComm function 142, 464 
RealizePalette function 96, 465 
Rectangle 

validating 570 
Rectangle function 109, 465 
RectInRegion function 106, 466 
RectVisible function 107,466 
Region functions 106 
RegisterClass function 20, 467 
RegisterClipboardFormat 74 
RegisterClipboardFormat function 468 
RegisterWindowMessage function 468 
Relative-absolute flag 

default setting[Relative absolute flag 
default setting] 47 

ReleaseCapture function 43,469 
ReleaseDC function 45, 469 
RemoveFontResource function 113, 470 
RemoveMenu function 72,470 
RemoveProp function 81, 471 
ReplyMessage function 14, 472 
Reserved messages 602 
RESETDEV communication function code 269 
ResizePalette function 473 
RestoreDC function 88, 473 
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RGB utility macro 144,474 
RGN_AND region-combining mode 175 
RGN_ COPY region-combining mode 175 
RGN_DIFF region-combining mode 176 
RGN_OR region-combining mode 176 
RGN_XOR region-combining mode 176 
RoundRect function 109,474 
RT ACCELERATOR resource type 279 
RT - BITMAP resource type 279 
RT - DIALOG resource type 279 
RT =FONT resource type 279 
RT MENU resource type 279 
RT=RCDATA resource type 279 

5 
S ALL THRESHOLD voice-queue state 572 
S - LEGATO voice note style 529 
S - NORMAL voice note style 529 
S - PERIODI024 voice frequency 517 
S - PERIOD2048 voice frequency 517 
S - PERIOD512 voice frequency 517 
S - PERIODVOICE voice frequency 517 
S= QUEUEEMPTY voice-queue state 572 
S SERDCC voice error code 530 
S - SERDDR voice error code 532 
S - SERDFQ voice error code 532 
S - SERDLN voice error code 530 
S - SERDMD voice error code 529 
S - SERDNT voice error code 530 
S - SERDRC voice error code 530 
S - SERDSH voice error code 530 
S - SERDTP voice error code 529 
S - SERDVL voice error code 529, 532 
S - SERMACT voice error code 531 
S - SEROFM voice error code 531 
S - SERQFUL voice error code 529, 530, 532 
S-STACCATO voice note style 529 
S - THRESHOLD voice queue status 572 
S - WHITE1024 voice frequency 517 
S - WHITE2048 voice frequency 517 
S - WHITE512 voice frequency 517 
S= WHITEVOICE voice frequency 517 
SaveDC function 88, 476 
SB_BOTH scroll-bar type 548 
SB _BOTTOM scrolling request 655, 656, 696 
SB_CTL scroll-bar type 342, 515, 516, 548 

Index 

SB_ENDSCROLL scrolling request 655,656, 
696 

SB HORZ scroll-bar type 342, 515, 516, 548 
SB -LINEDOWN scrolling request 655, 656, 696 
SB - LINEUP scrolling request 655, 656, 696 
SB=PAGEDOWN scrolling request 655, 656, 

696 
SB P AGEUP scrolling request 655, 656, 696 
SB=THUMBPOSITION scrolling request 655, 

656, 696, 697 
SB THUMBTRACK scrolling request 655, 696 
SB=TOP scrolling request 655, 656, 696, 697 
SB_ VERT scroll-bar type 342, 343, 515, 516, 

548 
SBS BOTTOMALIGN control style 215 
SBS - HORZ control style 215 
SBS - LEFTALIGN control style 216 
SBS-RIGHTALIGN control style 216 
SBS - SIZEBOX control style 216 
SBS=SIZEBOXBOTTOMRIGHTALIGN control 

style 216 
SBS_SIZEBOXTOPLEFTALIGN control style 

216 
SBS TOP ALIGN control style 216 
SBS -VERT control style 216 
SCSLOSE system command 690 
SC_HOTKEY system command 690 
SC_HSCROLL system command 690 
SC_KEYMENU system command 690 
SC_MAXIMIZE system command 690 
SC_MINIMIZE system command 690 
SC MOUSEMENU system command 690 
SC=MOVE system command 690 
SC NEXTWINDOW system command 690 
SC - PREVWINDOW system command 690 
SC=RESTORE system command 690 
SC SCREENSA VE system command 690 
SC=SIZE system command 690 
SC TASKLIST 690 
SC= VSCROLL system command 690 
ScaleViewportExt function 101,476 
ScaleWindowExt function 101,477 
ScreenToClient function 106,477 
Scroll bars 38 
SCROLLBAR control class 209 
ScrollDC function 68, 478 
Scrolling 71 
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ScrollWindow function 68, 479 
SelectClipRgn function 107, 480 
SelectObject function 91, 481 
SelectPalette function 96, 483 
SendDIgItemMessage function 58, 483 
Send Message function 14, 15, 484 
SetActiveWindow function 43, 485 
SetBitmapBits function 110, 485 
SetBitmapDimension function 111, 486 
SetBkColor function 99, 486 
SetBkMode function 99, 487 
SetBrushOrg function 91, 487 
SetCapture function 43, 488 
SetCaretBlinkTime function 75, 488 
SetCaretPos function 75, 488 
SetClassLong function 20, 29, 489 
SetClass Word function 20, 490 
SetClipboardData function 74,491 
SetClipboardViewer function 74,493 
SetCommBreak function 142, 494 
SetCommEventMask function 142, 494 
SetCommState function 142, 495 
SetCursor function 77, 495 
SetCursorPos function 77, 496 
SetDIBits function 99, 111, 306, 496, 497 
SetDIBitsToDevice function 111, 306, 498, 499 
SetDIgItemInt function 58, 499 
SetDIgItemText function 59, 500 
SetDoubleClickTime function 43, 500 
SETDTR communication function code 269 
SetEnvironment function 131,501 
SetErrorMode function 138, 501 
SetFocus function 43, 502 
SetHandleCount function 144, 502 
SetKeyboardState function 44, 503 
SetMapMode function 101,503 
SetMapperFlags function 113, 119,505 
SetMenu function 72, 505 
SetMenuItemBitmaps function 72, 159,321, 

506 
SetMessageQueue function 14,507 
SetMetaFileBits function 124,507 
SetPaletteEntries function 96, 508 
SetParent function 73, 508 
SetPixel function 111, 509 
SetPolyFillMode function 99, 456, 457, 509 
SetProp function 81, 510 
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SetRect function 84, 511 
SetRectEmpty function 83, 511 
SetRectRgn function 106, 512 
SetResourceHandler function 139, 512 
SetROP2 function 99, 514 
SETRTS communication function code 269 
SetScrollPos function 68, 515 
SetScrollRange function 68, 516 
SetSoundNoise function 143,516 
SetStretchBltMode function 99, 517 
SetSwapAreaSize function 136, 518 
SetSysColors function 74,519 
SetSysModalWindow function 43, 520 
SetSystemPaletteUse function 96,99,349,520 
SetTextAlign fulnction 522 
SetT extAlign function 112 
SetTextCharacterExtra function 523 
SetTextColor function 99, 383, 523 
SetTextJustification function 112,524 
SetTimer function 43, 525 
SetViewportExt function 101,526 
SetViewportOrg function 101,527 
SetVoiceAccent function 143,528 
SetVoiceEnvelope function 143, 529 
SetVoiceNote function 143,530 
SetVoiceQueueSize function 143,531 
SetVoiceSound function 143,531 
SetVoiceThreshold function 143, 532 
SetWindowExt function 101,532 
SetWindowLong function 20, 28, 533 
SetWindowOrg function 101,534 
SetWindowPos function 42, 535 
SetWindowsHook function 79, 536 
SetWindowText function 38, 42, 545 
SetWindowWord function 20,545 
SETXOFF communication function code 269 
SETXON communication function code 269 
ShowCaret function 75, 546 
ShowCursor function 77, 546 
ShowOwnedPopups function 42, 547 
ShowScrollBar function 68, 547 
ShowWindow function 42, 411, 548, 573 
SIMPLEREGION region type 176, 270, 298, 

358, 391, 442, 443, 481 
SIZEFULLSCREEN window-sizing request 687 
SIZEICONIC window-sizing request 687 
SIZENORMAL window-sizing request 687 
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SizeofResource function 139, 549 
SIZEZOOMHIDE window-sizing request 687 
SIZEZOOMSHOW window-sizing request 687 
SM_CXBORDER system-metric value 348 
SM_CXDLGFRAME system-metric value 348 
SM_ CXFRAME system-metric value 348 
SM_CXFULLSCREEN system-metric value 348 
SM_CXHSCROLL system-metric value 348 
SM_CXHTHUMB system-metric value 348 
SM_CXMINTRACK system-metric value 348 
SM_CXSIZE system-metric value 348 
SM_CXVSCROLL system-metric value 348 
SM_CYBORDER system-metric value 348 
SM_CYDLGFRAME system-metric value 348 
SM_CYFRAME system-metric value 348 
SM_CYFULLSCREEN system-metric value 348 
SM_ CYHSCROLL system-metric value 348 
SM_CYSIZE system-metric value 348 
SM_CYVSCROLL system-metric value 348 
SM_ CYVTHUMB system-metric value 348 
SM_DEBUG system-metric value 349 
SM_MOUSEPRESENT system-metric value 348 
SM_SW APBUTTON system-metric value 349 
Small capital letters 

as document convention 9 
SP _ERROR escape error code 268 
SP _OUTOFDISK escape error code 268 
SP _OUTOFMEMORY escape error code 268 
SP _USERABORT escape error code 268 
SRCAND raster operation 164 
SRCCOPY raster operation 163, 164 
SRCERASE raster operation 163, 164 
SRCINVERT raster operation 164 
SRCP AINT raster operation 164 
SS_BLACKFRAME control style 216 
SS_BLACKRECT control style 216 
SS_CENTER control style 217 
SS_GRAYFRAME control style 217 
SS_GRAYRECT control style 217 
SS_ICON control style 217 
SS_LEFT control style 217 
SS_LEFTNOWORDWRAP control style 217 
SS_NOPREFIX control style 217 
SS_RIGHT control style 217 
SS_SIMPLE control style 218 
SS_USERITEM control style 218 
SS_WHITEFRAME control style 218 

Index 

SS_ WHITERECT control style 218 
StartSound function 143, 549 
STATIC control class 209 
StopSound function 143, 550 
StretchBlt function 111,550 
StretchDIBits function 111, 552 
Stretching mode 

default 47 
String messages 602 
Subclassing windows 28, 490, 534 
SW _HIDE window state 548 
SW _MINIMIZE window state 548 
SW _P ARENTCLOSING window state 687 
SW_PARENTOPENING window state 687 
SW _RESTORE window state 548 
SW _SHOW window state 549 
SW _SHOWMAXIMIZED window state 549 
SW _SHOWMINIMIZED window state 549 
SW _SHOWMINNOACTIVE window state 549 
SW_SHOWNA window state 549 
SW _SHOWNOACTIV ATE window state 549 
SW _SHOWNORMAL window state 549 
SwapMouseButton function 43, 554 
SwapRecording function 145,554 
SwitchStackBack function 136, 555 
SwitchStackTo function 136, 555 
SWP _DRA WFRAME window-position flag 

222,536 
SWP _HIDEWINDOW window-position flag 

222,536 
SWP _NOACTIV ATE window-position flag 

222,536 
SWP _NOMOVE window-position flag 222, 536 
SWP _NOREDRA W window-position flag 222, 

536 
SWP _NOSIZE window-position flag 222, 536 
SWP _NOZORDER window-position flag 222, 

536 
SWP _SHOWWINDOW window-position flag 

222,536 
SyncAllVoices function 143, 556 
System 

functions 73 
System accelerator (MDl) 562 
SYSTEM_FIXED_FONT stock object 344 
SYSTEM_FONT stock object 344 
System menu box 38 
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System services interface 
defined 4 

Systems display 
painting 

functions 44 

T 
TA_BASELINE text-alignment flag 353, 522 
TA_BOTTOM text-alignment flag 353, 522 
TA_CENTER text-alignment flag 353, 522 
TA_LEFI' text-alignment flag 353, 522 
TA_NOUPDATECP text-alignment flag 353, 

522 
TA_RIGHT text-alignment flag 353, 522 
TA_TOP text-alignment flag 353, 523 
TA_UPDATECP text-alignment flag 353, 523 
TabbedTextOut function 112,556 
Tasks 

yielding control 15 
TECHNOLOGY device capability 305 
Text color 

default 47 
Text functions 112 
TEXTCAPS device capability 307 
TextOut function 112,557 
Throw function 138, 558 
Timer 

killing 400 
Title bar 38 
ToAscii function 140,559 
TPM_RIGHTBUTTON pop-up menu flag 560 
TrackPopupMenu function 39, 72, 203, 560 
TranslateAccelerator function 14, 17, 560 
TranslateMDISysAccel function 14, 562 
TranslateMessage function 14, 16, 562 
TransmitCommChar function 142, 563 
TRANSPARENT background mode 487 

U 
UngetCommChar function 142,563 
UnhookWindowsHook function 79, 564 
UnionRect function 83, 85, 565 
UnlockData function 136, 565 
U nlockResource function 139, 565 
UnLockSegment function 136 
UnlockSegment function 137,566 
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UnrealizeObject function 91, 566 
UnregisterClass function 20,567 
UpdateColors function 96, 568 
UpdateWindow function 45, 568 
Updating region 

client area 52 

v 
ValidateCodeSegments function 145,568 
ValidateFreeSpaces function 145, 569 
ValidateRect function 45, 569 
ValidateRgn function 45, 570 
Variable-pitch font attribute 119 
Vertical bar ( I ) 

as document convention 9 
VERTRES device capability 305 
VERTSIZE device capability 305 
Viewport extents 

default 47 
Viewport origin 

default 47 
Virtual keys 16 
VkKeyScan function 44, 570 

w 
WaitMessage function 14,571 
WaitSoundState function 143, 572 
WH_ CALL WNDPROC windows-hook type 

537,564 
WH_GETMESSAGE windows-hook type 537, 

564 
WH-10URNALPLAYBACK windows-hook 

type 537, 564 
WH-10URNALRECORD windows-hook type 

537,564 
WH_KEYBOARD windows-hook type 80, 537, 

564 
WH_MSGFILTER windows-hook type 80, 537, 

564 
WH_SYSMSGFILTER windows-hook type 537 
WHITE_BRUSH stock object 343 
WHITE_PEN stock object 343 
WHITENESS raster-operation code 164 
WHITEONBLACK stretching mode 518 
WINDING filling mode 202,510 
WINDING polygon-filling mode 202, 334, 509 
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Window bar menu 39 
Window extents 

default 47 
Window manager interface 

defined 2 
Window origin 

default 47 
WindowFromPoint function 73, 106, 572 
WinExec function 146, 573 
WinHelp function 146, 574 
WinMain function 

main loop 16, 17 
WM_ACTIV ATE message 588, 639 
WM_ACTIV ATEAPP message 588, 640 
WM_ASKCBFORMATNAME message 591, 

640 
WM_ CANCELMODE message 588, 641 
WM_ CHANGECBCHAIN message 591, 641 
WM_CHARmessage 590, 641 
WM_ CHARTOITEM message 590, 642 
WM_ CHILDACTIV ATE message 588, 643 
WM_ CLEAR message 594, 643 
WM_ CLOSE message 588, 643 
WM_ CLOSE message message 41 
WM_ COMMAND message 590, 644 
WM_ COMPACTING message 592, 644 
WM_ COMP ARE ITEM message 596, 645 
WM_COPY 594,645 
WM_CREATE message 219,588,646 
WM_ CTLCOLOR message 588, 646 
WM_CUT message 594,647 
WM_DEADCHAR message 590, 647 
WM_DELETEITEM message 596, 607, 611, 

628,633,648 
WM_DESTROY message 41, 588, 648 
WM_DESTROYCLIPBOARD message 591, 649 
WM_DEVMODECHANGE message 592, 649 
WM_DRA WCLIPBOARD message 591, 649 
WM_DRA WITEM message 596, 650 
WM_ENABLE message 588, 650 
WM_ENDSESSION message 588, 650 
WM_ENTERIDLE message 588, 651 
WM_ERASEBKGND message 588, 651 
WM_FONTCHANGE message 592, 652 
WM_ GETDLGCODE message 588, 652 
WM_ GETFONT message 592, 653 
WM_ GETMINMAXINFO message 588, 653 

Index 

WM_GETTEXT message 588, 654 
WM_ GETTEXTLENGTH message 588, 654 
WM_HSCROLL message 38, 590, 598, 655 
WM_HSCROLLCLIPBOARD message 591, 656 
WM_ICONERASEBKGND message 588, 656 
WM_INITDIALOG message 187, 188, 239, 240, 

589,657,668 
WM_INITMENU message 589, 657 
WM_INITMENUPOPUP message 589, 658 
WM_KEYDOWN message 590, 658 
WM_KEYUP message 590, 659 
WM_KILLFOCUS message 588, 660 
WM_LBUTTONDBLCLK message 590, 660 
WM_LBUTTONDOWN message 590, 661 
WM_LBUTTONUP message 590, 661 
WM_MBUTTONDBLCLK message 590, 662 
WM_MBUTTONDOWN message 590, 662 
WM_MBUTTONUP message 590, 663 
WM_MDIACTIV ATE message 600, 663, 664 
WM_MDICASCADE message 600, 664 
WM_MDICREATE message 600, 664 
WM_MDIDESTROY message 600, 665 
WM_MDIGETACTIVE message 600, 665 
WM_MDIICONARRANGE message 600, 666 
WM_MDIMAXIMIZE message 600, 666 
WM_MDINEXT message 600, 666 
WM_MDIRESTORE message 600, 667 
WM_MDISETMENU message 600, 667 
WM_MDITILE message 600, 667 
WM_MEASUREITEM message 596, 668 
WM_MENUCHAR message 588, 668 
WM_MENUSELECT message 588, 669 
WM_MOUSEACTIVATE message 590, 669 
WM_MOUSEMOVE message 590, 670 
WM_MOVE message 588, 671 
WM_NCACTIVATE message 599,664,671 
WM_NCCALCSIZE message 599, 671 
WM_NCCREATE message 599, 672 
WM_NCDESTROY message 599, 672 
WM_NCHITTEST message 599, 672 
WM_NCLBUTTONDBLCLK message 599, 673 
WM_NCLBUTTONDOWN message 599, 674 
WM_NCLBUTTONUP message 599, 674 
WM_NCMBUTTONDBLCLK message 599, 674 
WM_NCMBUTTONDOWN message 599, 675 
WM_NCMBUTTONUP message 599, 675 
WM_NCMOUSEMOVE message 599, 675 
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WM_NCP AINT message 599, 676 
WM_NCRBUTTONDBLCLK message 599, 676 
WM_NCRBUTTONDOWN message 599, 676 
WM_NCRBUTTONUP message 599, 677 
WM_NEXTDLGCTL message 592, 677 
WM_PAINT message 51, 588, 677 
WM_P AINTCLIPBOARD message 591, 678 
WM_P AINTICON message 589, 678 
WM_P ALETTECHANGED message 592, 679 
WM_P ARENTNOTIFY message 589, 679 
WM_P ASTE message 594, 680 
WM_QUERYDRAGICON function 680 
WM_QUERYDRAGICON message 589 
WM_ QUERYENDSESSION message 589, 681 
WM_QUERYNEWPALETTE message 589,681 
WM_QUERYOPEN message 589, 681 
WM_ QUIT message 42, 589, 682 
WM_RBUTTONDBLCLK message 590, 682 
WM_RBUTTONDOWN message 590, 682 
WM_RBUTTONUP message 590, 683 
WM_RENDERALLFORMATS message 591, 

683 
WM_RENDERFORMAT message 591, 684 
WM_SETCURSOR message 590, 684 
WM_SETFOCUS message 589, 684 
WM_SETFONT message 589, 592, 685 
WM_SETREDRA W message 589, 685 
WM_SETTEXT message 589, 686 
WM_SHOWWINDOW message 589, 686 
WM_SIZE message 589, 687 
WM_SIZECLIPBOARD message 591, 687 
WM_SPOOLERSTATUS message 592, 688 
WM_SYSCHAR message 591, 688 
WM_SYSCOLORCHANGE message 592, 689 
WM_SYSCOMMAND message 591, 690 
WM_SYSDEADCHAR message 591, 691 
WM_SYSKEYDOWN message 591, 691 
WM_SYSKEYUP message 591, 693 
WM_TIMECHANGE message 592, 694 
WM_ TIMER message 590, 694 
WM_ UNDO message 594, 695 
WM_ USER message 602 
WM_ VKEYTOITEM message 590, 695 
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WM_ VSCROLL message 38, 590, 598, 695 
WM_ VSCROLLCLIPBOARD message 591, 696 
WM_ WININICHANGE message 592, 697 
WNDCLASS data structure 292 
WriteComm function 142, 576 
WritePrivateProfileString function 141,577 
WriteProfileString function 141, 578 
WS_BORDER window style 209 
WS_CAPTION window style 38, 60,209, 664 
WS_CHILD window style 36,209, 664 
WS_CHILDWINDOW window style 209 
WS_CLIPCHILDREN window style 210,664 
WS_CLIPSIBLINGS window style 210,664 
WS_DISABLED window style 210 
WS_DLGFRAME window style 210 
WS_EX_DLGMODALFRAME extended 

window style 219 
WS_EX_NOPARENTNOTIFY extended 

window style 219 
WS_EX_TOPMOST extended window style 219 
WS_GROUP control style 210 
WS_HSCROLL window style 210 
WS_ICONIC window style 210 
WS_MAXIMIZE window style 210 
WS_MAXIMIZEBOX window style 210, 664 
WS_MINIMIZE window style 210 
WS_MINIMIZEBOX window style 210 
WS_OVERLAPPED window style 35, 210 
WS_OVERLAPPEDWINDOW window style 

35,210 
WS_POPUP window style 35, 210 
WS_POPUPWINDOW window style 210 
WS_SYSMENU window style 38, 60,209,211, 

664 
WS_TABSTOP window style 211 
WS_THICKFRAME window style 211,664 
WS_ VISIBLE window style 211 
WS_ VSCROLL window style 211 
wsprintf function 140, 579 
wvsprintf function 140, 581, 582 

y 
Yield function 138, 583 
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