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To use the HTML viewer control, you must include the Htmlctrl.h header file 
and either link your application with the Htmlview.d11 dynamic link, or load 
the HTML viewer DLL by calling the LoadLibrary function. When you call 
LoadLibrary, pass "Htmlview.d1I" as the lpLibFileName parameter. 

Before you can create or use the HTML viewer control, you have to register 
it by calling the InitHTMLControl function. You create an HTML viewer 
control by specifying DISPLA YNAME in the lpClassName parameter to the 
Create Window function. 

~ To create the HTML viewer control 

1. Load the HTML viewer DLL by calling the LoadLibrary function, specifying 
"Htmlview.dll" in the lpLibFileName parameter. 

2. Register the HTML viewer control class by calling the 
InitHTMLControl function. 

3. Create a window for the HTML viewer control by calling the CreateWindow 
function, specifying DISPLA YNAME in the lpClassName parameter. 

~ To display an HTML document 

1. Clear the current contents of the HTML viewer control by sending it a 
WM_SETTEXT message. 

2. Load an HTML document and copy the document's text to the control by 
sending the control a series of DTM_ADDTEXT messages for ASCII or 
DTM_ADDTEXTW messages for Unicode. 

3. When the document processing is complete, send the control a 
DTM_ENDOFSOURCE message. 

4. Process any NM_HOTSPOT notifications sent by the control when the user 
taps a link or submits a form. 

5. For each NM_INLINE_IMAGE notification received from the control, 
load the image so that the HTML viewer control will display the 
image-loading icon. 

6. After the image has loaded successfully, send the control a DTM_SETIMAGE 
message containing the bitmap handle (HBITMAP) of the image to display. 

If the image does not load successfully, send a DTM_IMAGEFAIL message, 
which indicates to the control that it should display the broken image icon. 

7. For each NM_INLINE_SOUND notification received from the control, 
load the sound, and then play it the number of times indicated in the 
dwLoopCount parameter. 
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The following code example shows how to create an HTML viewer controL 

'define DISPLAYCLASS TEXT("DISPLAYCLASS") 

BOOL g_bMakeFit = TRUE; II DTM_ENABLESHRINK Shrink-enable flag 
TCHAR const c_szHTMLControlLibrary[] = TEXT("htmlview.dll"); 

HINSTANCE g_hInstHTMLCtrl; 
HINSTANCE hInstance; 

II HTML Control Viewer instance 
II Application instance 

HWND m_hwndHtml; II Handle to HTML DISPLAYCLASS window 

g_hInstHTMLCtrl = LoadLibrary(c_szHTMLControlLibrary); 

InitHTMLControl(hInstance); 

LRESULT WndProc (HWND hwnd, UINT msg, WPARAM wp, LPARAM lp) 
{ 

} 

switch (message) 
{ 

} 

case WM_CREATE: 
{ 

} 

m_hwndHtml - CreateWindow(DISPLAYCLASS, NULL, 
WS_CHILD I WS_VISIBLE I WS_VSCROLL I WS_CLIPSIBLINGS, 
rc.left, rc.top, rc.right - rc.left, rc.bottom - rc.top, 
hWnd, (HMENU)IDC_HTMLVIEW, g_hInst, NULL); 

SetFocus(m_hwndHtml); 
PostMessage(m_hwndHtml, DTM_ENABLESHRINK, 0, g_bMakeFit); 
break; 

Note When calling the LoadLibrary and CreateWindow functions, the library 
or class name has to be a Unicode string. Use the TEXT macro to cast a string as 
Unicode, for example, TEXT("Htmlview.dll"). 

Pocket Internet Explorer is an example of an application that uses the HTML 
viewer controL The application (Webview .exe) links with the dynamic-link 
library that provides the HTML viewer control (Htmlview.dll). The application 
provides the user interface, retrieves the data from the Uniform Resource 
Locators (URL), and interprets the data. 
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The following illustration describes how the application interacts with the HTML 
viewer control. 

r------------------------------------~ 

I I 
I URL Data Data I 
I I 
I I 
I I 
I I 
I I 

I 
II 

I I 
I _____________________________________ 1 

Interaction between the application and HTML viewer control 

Note The HTML viewer control interface is not an ActiveX control, and does not 
expose any COM interfaces. 
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CHAPTER 11 

Foundation Controls 

The controls described in this chapter are all common controls that contain or 
manage other controls. For example, a command bar can contain menus, combo 
boxes, and buttons. A command band can contain a variety of controls including 
command bands. All of the controls described in this chapter are designed as 
containers for other controls. 

The following controls are described in this chapter: 

• Command bars 

• Property sheets 

• Rebars 

• Command bands 

• Tab controls 

• Toolbars 

Command Bars 
A command bar is a toolbar that can include a menu bar as well as the Close (X) 
button, the Help (?) button, and the OK button, usually found on the title bar of 
Windows-based desktop applications. A command bar can contain menus, combo 
boxes, buttons, and separators. A separator is a blank space you can use to divide 
other elements into groups or to reserve space in a command bar. 
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You create a command bar by using the CommandBar_ Create function. 
Windows CE registers this class when it loads the common control dynamic-link: 
library (DLL). You can use the InitCommonControls function to ensure that this 
DLL is loaded. 

Eile Edit ~iew FQ.rmat IDOls 

Windows CE command bar 

Using Command Bars 
You can create a command bar to organize your application's menus and buttons. 

~ To create a command bar 

1. Initialize an INITCOMMONCONTROLSEX structure with 
ICC_BAR_CLASSES in the dwICC member. 

2. Register the command bar class by calling the InitCommonControlsEx 
function, and then passing in the INITCOMMONCONTROLSEX structure. 

3. Create the commands bands control by calling the 
CommandBar_ Create function. 

4. Add controls to the command bar by calling the 
CommandBar_InsertMenubar, CommandBar_AddBitmap, 
CommandBar_AddButtons, and 
CommandBar_InsertComboBox functions. 

5. Add the Close and Help buttons by calling the 
CommandBanr_AddAdornments function and passing CMDBAR_HELP 
in the dwFlags parameter. Windows CE automatically adds the Close button. 

In addition to creating and registering command bars, you can use command bar 
functions to perform the following procedures: 

• Destroy a command bar. 

• Determine a command bar's height. 

• Add bitmaps, buttons, and ToolTips to a command bar. 

• Insert combo boxes and menu bars into a command bar. 

• Determine whether or not a command bar is visible. 

• Obtain a handle to a command bar menu or submenu. 

• Show or hide a command bar. 

• Redraw a command bar. 
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The window procedure for a command bar automatically sets the size ofthe 
command bar and positions it along the top of the parent window's client area. 
n also destroys the command bar when its parent window is destroyed. Use 
the CommandBar_Destroy function to destroy the command bar without 
destroying the parent window. 

Unlike a scroll bar and a status bar, the command bar is part of the client area of 
your application. To determine the useable portion of the application window, 
use the CommandBar_Height function to retrieve the command bar's height in 
pixels, and then subtract the height of the command bar from the size of the client 
rectangle, which you obtain by calling GetClientRect. 

Use the CommandBar _AddAdornments function to add the Close button 
(X), the Help button (?), and the OK button to a command bar. Though every 
command bar must have a Close button, the OK button and the Help button are 
optional. Do not call the CommandBar_AddAdornments function until after 
you have added all the other elements to the command bar. 

A command bar stores the information needed to draw the button images in an 
internal list, which is empty when the command bar is created. Each image has 
a zero-based index that you use to associate the image with a button. Use the 
CommandBar_AddBitmap function to add an array of images to the end of the 
list. This function returns the index of the first new image that was added. The 
system includes a set of predefined command bar buttons with header files that 
define constant values for their indexes. 

You can add both buttons and ToolTips to your command bar. Use the 
CommandBar_InsertButton function to add a single button or separator 
to a command bar. Use the CommandBacAddButtons function to add 
several command bar buttons or separators at once to a command bar. To 
create a separator, specify TBSTYLE_SEP as the fsStyle member of the 
TBBUTTON structure you pass in the lpButton parameter. Use the 
CommandBar_AddTooltips function to add ToolTips describing the 
command bar buttons. 

Use the CommandBaclnsertComboBox function to create a combo box and 
insert it into a command bar. This function always creates a combo box with the 
WS_CHILD and WS_ VISIBLE styles. You can specify other supported combo 
box styles as well. 

To insert a menu bar into a command bar, you can use either the 
CommandBar_InsertMenubar or CommandBaclnsertMenubarEx function. 
CommandBar_InsertMenubar inserts a menu bar identified by a resource 
identifier. CommandBar_InsertMenubarEx inserts a menu bar identified by 
either a resource name or menu handle. 
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Note Each element in a command bar has a zero-based index by which command 
bar functions can identify it. The leftmost element has an index of zero, the 
element immediately to its right has an index of one, and so on. When you use any 
of the CommandBar_Insert functions, the menu bar, button, or combo box is 
inserted to the left of the button whose index you specify in the iButton parameter. 

Although Microsoft style guidelines recommend that you always have either a 
command bar or a command bands control in Windows CE-based applications, 
you can provide users with the option to hide the command bar, as long they can 
retrieve it. Use the CommandBar_Show function to show or hide the command 
bar. Use the CommandBar_IsVisible function to determine whether a command 
bar is visible. 

Use the CommandBacGetMenu function to obtain the handle of a menu bar 
in a command bar. To obtain the handle of a submenu on the menu bar, use the 
GetSubMenu function. 

Call CommandBacDrawMenuBar to redraw the command bar after modifying 
a menu bar on the command bar. Do not use the DrawMenuBar function for 
menu bars on the command bar. 

Note Do not use OxFFFFFFFF as the command identifier of a command bar 
control. This identifier is reserved for use by the command bar. 

The following code example shows how to create a command bar. 

INITCOMMONCONTROLSEX icex; 
icex.dwSize = sizeof(icex); 
icex.dwICC = ICC_BAR_CLASSES; 
InitCommonControlsEx(&icex); 

HWND hwndCB, hwnd; 

hwndCB = CommandBar_Create(9_hlnst, hwndParent, ID_COMMANDBAR); 

CommandBar_InsertMenubar(hwndCB, 9_hInst, IDM_MAINMENU, 0); 

CommandBar_AddBitmap(hwndCB, HINST_COMMCTRL, IDB_STD_SMALL_COLOR, 15, 
16, 16); 

CommandBar_AddButtons(hwndCB, sizeof(tbButtons)/sizeof(TBBUTTON), 
tbButtons); 

hwndCombo = CommandBar_InsertComboBox(hwndCB, 9_hInst, COMBO_WIDTH, 
CBS_DROPDOWNLIST I WS_VSCROLL, ID_COMBOBOX, 16); 

CommandBar_AddAdornments(hwndCB, CMDBAR_HELP, 0); 
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For an example of how to use a command bar in an application, see the Cmdbar 
sample application described in "Windows CE Sample Applications" in the 
online Help. 

Property Sheets 
A property sheet is a system-defined dialog box that you use to view or modify 
the attributes, or properties, of an object. A property sheet includes a frame, a title 
bar, and three buttons: OK, Cancel (X), and Help (?), which are located at the top 
of the window. To use property sheets, you must include the Prsht.h header file in 
your application. 

A property sheet contains and manages one or more related dialog boxes, called 
property pages. Each property page has a tab, similar to a tab on a file folder or 
in a notebook. A user selects a property page by tapping its tab with a stylus. The 
dialog box procedures for each property page receive notification messages when 
the user clicks the buttons on that page. 

DeletEd ItEms folder options: 

DeletE loca I 0 !mmediatEly 
messages (I) p'po'n'ij{'it 

o 'M~n'ua'iiy'" 

DeletE server 0 ImmediatE Iy 
messages (I) Upon gisconnect 

o Manually 

Windows CE property sheet 

Property Sheet Pages 
Each page in a property sheet is an application-defined modeless dialog box that 
manages the controls that allow a user to view and edit the properties of an object. 
A property sheet must contain at least one property page, but cannot contain more 
than the value of MAXPROPPAGES as defined in the header files. 
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A property sheet sends notification messages to the dialog box procedure for a 
page when the page becomes active or inactive and when the user clicks the 
OK, Cancel (X), or Help (?) button. The notifications are sent in the form of 
WM_NOTIFY messages. The IParam parameter of the WM_NOTIFY messages 
points to an NMHDR structure, which includes the window handle of the 
property sheet dialog box. 

Some notification messages require that a property sheet page return either TRUE 
or FALSE in response to the WM_NOTIFY message. To respond, the page must 
use the SetWindowLong function to set the DWL_MSGRESULT value for the 
page dialog box to either TRUE or FALSE. 

Note The dialog box procedure for a page must not call the EndDialog function. 
Doing so will destroy the entire property sheet, not just the page. 

Each page has a corresponding label, which the property sheet displays in the tab 
that it creates for the page. Because all property sheet pages expect you to use a 
Roman font, not bold, you must ensure that the font is not bold by specifying the 
DS_3DLOOK style in the dialog box template. 

Note Users access property sheets by using an ALT + Tap action. In Windows CE, 
use AL T + Tap for any operation for which you would use a right-click mouse 
event on a Windows-based desktop platform. 

Using Property Sheets 
Before creating a property sheet, you must define one or more pages. 

~ To define a property sheet page 

1. Create a PROPSHEETPAGE structure that contains information about a 
property sheet's icon, label, dialog box template, dialog box procedure, and 
other attributes. 

2. Call the CreatePropertySheet function and pass it a pointer 
to the PROPSHEETPAGE structure. The function returns 
a HPROPSHEETPAGE handle to the property page. 

Once you have defined one or more property sheet pages, you can create a 
property sheet. One way to create a property sheet is to specify the address of 
a PROPSHEETHEADER structure in a call to the PropertySheet function. 
The structure defines the icon and title for the property sheet and also includes 
a pointer to an array of HPROPSHEETP AGE handles. When PropertySheet 
creates the property sheet, it includes the pages identified in the array. The order 
of the array determines the order of the pages in the property sheet. 
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Another method to create a property sheet is to specify an array 
of PROPSHEETHEADER structures instead of an array of 
HPROPSHEETPAGE handles. In this case, PropertySheet creates 
handles for the pages before adding them to the property sheet. 

The PropertySheet function automatically sets the size and initial position of a 
property sheet. The position is based on the position of the owner window, and 
the size is based on the largest page specified in the array of pages when the 
property sheet is created. 

After creating a property sheet, you can add and remove pages by using the 
PSM_ADDPAGE message. Note that the size of the property sheet cannot change 
after it has been created, so the new page must be no larger than the largest page 
currently in the property sheet. To remove a page, use the PSM_REMOVEPAGE 
message. When you define a page, you can specify the address of the 
PropSheetPageProc callback function that the property sheet calls when it 
creates or removes the page. Using PropSheetPageProc allows you to initialize 
and cleanup individual property sheet pages. 

To destroy a page that was created by the CreatePropertySheetPage function 
but was not added to the property sheet, use the DestroyPropertySheetPage 
function. Destroying a property sheet automatically destroys all of the pages that 
have been added to it. The system destroys the pages in reverse order from that 
specified in the array used to create the pages. 

You specify the title of a property sheet in the PROPSHEETHEADER structure 
that you used to create the property sheet. If the dwFlags member includes the 
PSH_PROPTITLE value, the property sheet adds the prefix "Properties" to the 
specified title string. Use the PSM_SETTITLE message to change the title after a 
property sheet has been created. 

By default, a property sheet uses the name string specified in the dialog box 
template as the label for the property page sheet page. You can override the name 
string by including the PSP _USETITLE value as the dwFlags member of the 
PROPSHEETPAGE structure that defines the page. When PSP _USETITLE is 
specified, the pszTitle member must contain the address of the label string for 
the page. 

Active and Inactive Property Sheet Pages 
A property sheet can have only one active page at a time. The active sheet is at 
the top of the overlapping stack of pages. The user activates a page by selecting 
its tab; an application uses the PSM_SETCURSEL message to activate a page. 
Before the page that will become the active page is visible, the property sheet 
sends it the PSN_SETACTIVE notification message. The page should respond 
by initializing its control windows. 
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Rebars 

The property sheet determines whether to enable 'or disable the Help button for 
an active page by checking for the PSP _HAS HELP style. If the page has this 
style, it supports the Help button. If the PSP _HASHELP style is not present, it 
disables the button. When the user clicks the Help button, the active page receives 
the PSN_HELP notification message. The page should respond by displaying 
help information. 

When the user clicks OK, the property sheet sends the PSN_KILLACTIVE 
notification message to the active page, giving it an opportunity to validate 
the user's changes. If the page determines that the changes are valid, it should 
call the SetWindowLong function to set the DWL_MSGRESULT value for 
the page to FALSE. In this case, the property sheet sends the PSN_APPL Y 
notification message to each page, directing it to apply the new properties to the 
corresponding item. If the page determines that the user's changes are not valid, it 
should set DWL_MSGRESULT to TRUE and display a dialog box informing the 
user of the problem. The page remains active until it sets DWL_MSGRESULT to 
FALSE in response to a PSN_KILLACTIVE message. 

The property sheet sends the PSN_RESET notification message to all pages when 
the user clicks the Cancel button, indicating that it is about to destroy the property 
sheet. A page should use the notification to perform cleanup operations. 

Note To set the position of a property sheet window in an application, use the 
SetWindowPos function rather than the MoveWindow function. Call 
SetWindowPos in the dialog box procedure of the property page that will open 
first when the user activates a property sheet. 

A rebar control, which has one or more bands, is a container for child windows. 
Each band can contain one child window, which can be a toolbar or any other 
control. Each band can have its own bitmap, which is displayed as a background 
for the toolbar on that band. A user can resize or reposition a band by dragging its 
gripper bar. If a band has a text label next to its gripper bar, a user can maximize 
the band and restore it to its previous size by tapping the label with the stylus. 

Windows CE rebar 
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Like other common controls, a rebar control sends WM_NOTIFY messages to its 
parent window. A rebar control also forwards to its parent window all messages it 
receives from the child windows assigned to its bands. 

You create a rebar control by specifying REBARCLASSNAME in the 
lpClassName parameter to the CreateWindowEx function. This class is 
registered when the common control dynamic-link library (DLL) is loaded. 
You can use the lnitCommonControlsEx function to ensure that this DLL is 
loaded. To register the rebar control class using the InitCommonControlsEx 
function, specify the ICC_COOL_CLASSES flag as the dwICC member of the 
INITCOMMONCONTROLSEX structure you pass in the lplnitCtrls parameter. 

Rebar controls support the Windows CE custom draw service, which makes it 
easy to customize a rebar control's appearance. For more information on custom 
draw service, see Chapter 10, "Overview of Controls." 

Rebar styles supported by Windows CE are described in the following table. 

Style 

RBS_BANDBORDERS 

RBS_FIXEDORDER 

RBS_ VERTICALGRIPPER 

Description 

Causes the control to appear vertically at the left side 
of the parent window. 

Specifies that the layout of a band will automatically 
change when the size or position of its control 
changes. When the layout changes, the control sends 
an RBN_AUTOSIZE notification. 

Displays narrow lines to separate adjacent bands. 

Displays multiple bands in the same order at all times. 
A user can move bands to different rows, but the band 
order is static. 

Displays the icon for a band that has one only when 
the band is minimized. If a band has a text label, the 
label is displayed only when the band is in its restored 
state or in its maximized state. 

Displays a band at the minimum required height, 
when possible. Without this style, the command bands 
control displays all bands at the same height, using the 
height of the tallest visible band to determine the 
height of other bands. 

Displays the size grip vertically, instead of 
horizontally, in a vertical command bands control. 
This style is ignored for command bands controls that 
do not have the CCS_ VERT style. 
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Note Windows CE is the only Windows-based platform that supports the 
RBS_SMARTLABELS style for rebar controls. 

Windows CE also supports a rebar band style, called RBBS_NOGRIPPER. When 
you assign this style to a band in a rebar, the band does not have a gripper. This 
style applies to individual bands, not to the entire rebar. 

Command Bands 
The command bands control is a special kind of rebar control. It has a fixed 
band at the top containing a toolbar with a Close (X) button, and optionally, a 
Help (?) button and an OK button, in the right corner. By default, each band 
in the command bands control contains a command bar. You can override this, 
however, if you want a band to contain some other type of child window. 

Windows CE command band 

~ To create a command band control 

1. Initialize an INITCOMMONCONTROLSEX structure with 
(ICC_BAR_CLASSES I ICC_COOL_CLASSES) as the dwICC member. 

2. Register the command bands control class and the command bar class 
by calling the InitCommonControlsEx function, and passing in the 
INITCOMMONCONTROLSEX structure. 

3. Create the image list to use for the band images. 

4. Create the commands bands control by calling the CommandBands_Create 
function, and then passing the image list handle in the himl parameter. 

5. Initialize an array of REBARBANDINFO structures, one for each band in the 
command bands control. 

6. Add the bands by calling the CommandBands_AddBands function, passing 
the array of REBARBANDINFO structures in the prbbi parameter. 

7. Add controls to the command bars in the bands by calling the appropriate 
command bar functions for the controls you want to add. 

8. Call the CommandBands_AddAdomments function to add the Close and 
Help buttons. When you do this, the Close button is added by default. 
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The following code example demonstrates how to register a command band and 
command bar. 

INITCOMMONCONTROLSEX icex: 
icex.dwSize = sizeof(icex): 
icex.dwICC = ICC_BAR_CLASSES I ICC_COOL_CLASSES: 
InitCommonControlsEx(&icex): 

HWND hwndCmdBands, hwnd: 
REBARBANDINFO arbbi[2]: 

HIMAGELIST himl = ImageList_Create(16, 16, ILC_COLOR, 2, 0): 
hwndCmdBands - CommandBands_Create(g_hinst, hwndParent, BANDS_ID, 

RBS_VARHEIGHT I RBS_BANDBORDERS, himl): 

arbbi[0].cbSize = sizeof(REBARBANDINFO): 
arbbi[0].fMask = RBBIM_ID I RBBIM_STYLEI RBBIM_SIZE 
arbbi[0].fStyle - RBBS_NOGRIPPER 
arbbi[0].wID = ID_MENUBAND: 
arbbi[0].cx = 100: 
arbbi[0].iImage = 0: 

arbbi[I].cbSize - sizeof(REBARBANDINFO): 
arbbi[I]. fMask = RBBIM_ID I RBBIM_IMAGE I RBBIM_SIZE: 
arbbi[I].wID = ID_BUTTONBAND: 
arbbi[I].cx = 125: 
arbbi[I].iImage = 1: 

CommandBands_AddBands(hwndCmdBands, g_hinst, 2, arbbi): 

hwnd = CommandBands_GetCommandBar(hwndCmdBands, 0): 
CommandBar_InsertMenubar(hwnd, g_hinst, IDM_MAINMENU, 0); 

hwnd = CommandBands_GetCommandBar(hwndCmdBands, 1); 
CommandBar_AddBitmap(hwnd, HINST_COMMCTRL, I DB_STD_SMALL_COLOR , 0, 0, 
0) ; 

CommandBar_AddButtons(hwnd, sizeof(tbButtons)/sizeof(TBBUTTON), 
tbButtons); 

CommandBands_AddAdornments(hwndCmdBands, g_hinst, CMDBAR_HELP, NULL); 

Command bands controls support the custom draw service, which makes it easy 
to customize the appearance of a command bands control. For information on 
the custom draw service, see Chapter 10, "Overview of Controls." 
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Using Command Bands 
Windows CE supports the following functions for creating and manipulating 
command bands controls. 

Use the CommandBands_AddAdornments function to add a band with 
the Close (X) button, the Help (?) button, and the OK button. This band will 
always have a Close button. The OK button and the Help button are optional. 

Use the CommandBands_AddBands function to add one or more bands to the 
control. By default, each band has a command bar as its child window. 

Use the CommandBands_Create function to create a command bands control. 

You can retrieve a command bar from a band in a command bands control by 
using the CommandBands_GetCommandBar function. Pass it the zero-based 
index of the band that contains the command bar you want to retrieve. 

Unlike scroll bars j;Uld status bars, the command bar is part of the client area of 
your application. To determine the useable portion of the application window, 
use the CommandBands_Height function to retrieve the command bar's height 
in pixels and subtract the height of the command bar from the size of the client 
rectangle, which you obtain by calling GetClientRect. 

Use the CommandBands_IsVisible function to determine whether a command 
bands control is visible. 

Use the CommandBands_ GetRestoreInformation function to retrieve 
information about the bands in a command band control, before you close 
the application window, so you can save the information in the registry. The 
next time the application is opened, you can use this information to restore 
the command bands control to its previous state. 

Although you should always have a command bar or a command bands control 
in a Windows CE-based application that has a graphical user interface, you can 
provide users with the option to hide the command bands control, as long as it 
can be retrieved. Use the CommandBands_Show function show or hide the 
command bands control. 

A command band is a rebar control and a toolbar control and can be manipulated 
using the rebar and toolbar messages. 
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Tab Controls 
A tab control is analogous to a set of dividers in a notebook or labels in a file 
cabinet. In a property sheet, a user selects a tab to move from one property 
sheet page to another. 

[compose I Read I Delete I Services I 
Windows CE tab control 

You send messages to a tab control to add tabs and otherwise affect the control's 
appearance and behavior. Each message has a corresponding macro, which you 
can use instead of sending the message explicitly. Though you cannot disable an 
individual tab in a tab control, you can disable a tab control in a property sheet by 
disabling the corresponding page. 

Each tab in a tab control consists of a label and application-defined data. This 
information is specified by a TCITEM structure. You can add tabs to a tab 
control, get the number of tabs, retrieve and set the contents of a tab, and delete 
tabs. Tabs are identified by their zero-based index. 

Tab Control Styles 
Tab control styles supported by Windows CE are described in the following table. 

Style 

TCS_FOCUSNEVER 

TCS_FOCUSONBUTTONDOWN 

Description 

Displays the tabs at the bottom of the control. If the 
TCS_ VERTICAL style is also specified, this style 
is interpreted as TCS_RlGHT. 

Displays all tabs as buttons with no border drawn 
around the display area. 

Specifies that all tabs are the same width. You can 
not combine this style with the 
TCS_RlGHTJUSTIFY style. 

Changes the appearance of a selected tab to 
indented while other tabs appear to be on the same 
plane as the background. This style only applies to 
tab controls that have the TCS_BUTTONS style. 

Flips all tabs from top to bottom or left to right, 
and visa versa. 

Creates a tab control that never receives the 
input focus. 

Specifies that a tab which, when selected, receives 
the input focus. 
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Style 

TCS_FORCEICONLEFT 

TCS_FORCELABELLEFT 

TCS_MULTILINE 

TCS_SCROLLOPPOSITE 

Description 

Aligns an icon with the left edge of a fIxed-width 
tab. This style can only be used with the 
TCS_FIXEDWIDTH style. 

Aligns a label with the left edge of a fIXed-width 
tab; that is, it displays the label immediately to 
the right of the icon instead of centering it. This 
style can only be used with the 
TCS_FIXEDWIDTH style, and it implies the 
TCS_FORCEICONLEFT style. 

Displays multiple rows of tabs, if necessary, so that 
all tabs are visible at once. 

SpecifIes that multiple tabs can be selected by 
holding down CTRL when selecting a tab. This 
style only applies to tabs that have the 
TCS_BUTIONS style. 

SpecifIes that the parent window is responsible for 
drawing tabs. 

Leaves a ragged right edge by not stretching a row 
of tabs to fIll the entire width of the control. This 
style is the default. 

Displays multiple tabs vertically on the right side 
of controls that use the TCS_ VERTICAL style. If 
the TCS_ VERTICAL style is not specifIed, this 
style is interpreted as TCS_BOTIOM. 

Increases the width of each tab, if necessary, so 
that each row of tabs f111s the entire width of the tab 
control. This style is valid only when used with the 
TCS_MULTILINE style. 

SpecifIes that unused tabs move to the opposite 
side of the control when a new tab is selected. 

Displays only one row of tabs. The user can 
scroll to see more tabs, if necessary; This style 
is the default. 

Displays multiple tabs vertically on the left side of 
the control. This style is valid only when used with 
the TCS_MULTILINE style. To make tabs appear 
on the right side of the control, combine this style 
with the TCS_RIGHT style. 

Because Windows CE does not support ToolTips for any controls other than 
command bar buttons, it does not support the TCS_TOOLTIPS style. 
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Extended Tab Control Styles 
Windows CE supports two extended tab control styles. The first style uses 
the TCM_SETEXTENDEDSTYLE message or its corresponding macro, 
TabCtrl_SetExtendedStyle, to set the extended style. It uses the 
TCM_GETEXTENDEDSTYLE message or its corresponding macro, 
TabCtrl_GetExtendedStyle, to retrieve the extended style. 

Note Because an extended tab control style is not the same as an extended 
window style, you cannot pass an extended tab control style to CreateWindowEx 
when you create a tab control. 

The second extended tab control style, TCS_EX_FLATSEPARATORS, draws 
separators between tab items in tab controls that have the TCS_BUTTONS or 
TCS_FLATBUTTONS style. When you create a tab control with the 
TCS_FLATBUTTONS style, this extended style is set by default. 

Using Tab Controls 
You create a tab control by specifying WC_TABCONTROL in the lpClassName 
parameter to the CreateWindowEx function. Windows CE registers this class 
when it loads the common control DLL. You can use the InitCommonControls 
function to ensure that this DLL is loaded. To register the tab control class using 
the InitCommonControlsEx function, specify the ICC_ TAB_CLASSES flag as 
the dwICC member of the INITCOMMONCONTROLSEX structure you pass 
in the lplnitCtrls parameter. 

To add tabs to a tab control, use the TCM_INSERTITEM message, which 
specifies the position of the tab and the address of its TCITEM structure. You 
can retrieve and set the contents of an existing tab by using the TCM_ GETITEM 
and TCM_SETITEM messages. For each tab, you can specify an icon, a label, or 
both. You can also specify application-defined data to associate with the tab. 

Other messages that you can use with a tab control are described in the 
following table. 

Message 

TCM_GETITEMCOUNT 

TCM_DELETEITEM 

TC_DELETEALLITEMS 

Description 

Retrieves the current number of tabs. 

Deletes a tab. 

Deletes all tabs in a tab control. 
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You can associate application-defined data with each tab. For example, you might 
save information about each page with its corresponding tab. By default, a tab 
control allocates four extra bytes per tab for application-defined data. You can 
change the number of extra bytes per tab by using the TCM_SETITEMEXTRA 
message. You can only use this message when the tab control is empty. 

The lParam member of the TCITEM structure specifies application-defined data. 
If you use more than four bytes of application-defined data, you need to define 
your own structure and use it instead of TCITEM. You can retrieve and set 
application-defined data the same way you retrieve and set other information 
about a tab: Use the TCM_GETITEM and TCM_SETITEM messages. 

Note Windows CE does not support vertical text. If you create vertical tabs, and 
want to use vertical text, you have to create a text bitmap and rotate it. Then, you 
can add the bitmap to an image list and attach it to the tab by specifying its image 
list index in the iImage member of the TCITEM or TCITEMHEADER 
structure. 

Tab Control Display Area 
The tab control display area is the area of the control in which an application 
displays the current page. An application creates a child window or dialog box to 
display the current page, and then it sets the window size and position to fit the 
display area. You can use the TCM_ADJUSTRECT message to calculate a tab 
control's display area based on the dimensions of a specified rectangle, or to 
calculate the dimensions of rectangle given the coordinates of a display area. 

Tab Control Messages 
When the user selects a tab, a tab control sends notification messages to its parent 
window in the form of WM_NOTIFY messages. The tab control sends the 
TCN_SELCHANGING notification message before the selection changes, and it 
sends the TCN_SELCHANGE notification message after the selection changes. 

You can process TCN_SELCHANGING to save the state of the outgoing page. 
You can return TRUE to prevent the selection from changing. For example, you 
might not want to switch away from a child dialog box in which a control has an 
invalid setting. 

To display the incoming page in the display area, you must process 
TCN_SELCHANGE. Though processing might entail changing the information 
displayed in a child window, it will more likely entail destroying or hiding the 
outgoing child window or dialog box and creating or showing the incoming child 
window or dialog box. 
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You can retrieve and set the current table selection by using the 
TCM_GETCURSEL and TCM_SETCURSEL messages. 

Tab Control Image Lists 
Each tab can have an icon associated with it. An index specifies the icon into 
the image list for the tab control. When you create a tab control, it has no image 
list associated with it. You can use the ImageLisCCreate function to create 
an image list. You can assign it to a tab control by using the 
TCM_SETIMAGELIST message. 

You can add an image to a tab control's image list just as you would add one to 
any other image list. To ensure that each tab remains associated with its assigned 
image, remove images by using the TCM_REMOVEIMAGE message instead of 
the ImageLisCRemove function. 

Because destroying a tab control does not destroy an image list that is associated 
with it, you must destroy the image list separately. Retaining the image list may 
be useful if you want to assign the same image list to multiple tab controls. 

To retrieve the handle of the image list currently associated with a tab control, 
you can use the TCM_GETIMAGELIST message. 

Tab Size and Position 
Each tab in a tab control has a size and a position. You can set the size of tabs, 
retrieve the bounding rectangle of a tab, or determine which tab is located at a 
specified position. 

For fixed-width and owner-drawn tab controls, you can set the exact width and 
height of tabs by using the TCM_SETITEMSIZE message. In other tab controls, 
you calculate each tab's size based on the icon and label for the tab. The tab 
control includes space for a border and an additional margin. You can set the 
thickness of the margin by using the TCM_SETPADDING message. 

You use messages and styles to learn about tabs. You can determine the current 
bounding rectangle for a tab by using the TCM_ GETITEMRECT message. 
You can determine which tab, if any, is at a specified location by using the 
TCM_HITTEST message. And, in a tab control with the TCS_MULTILINE 
style, you can determine the current number of rows of tabs by using the 
TCM_GETROWCOUNT message. 
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Tab Control Structures 
In Windows CE, the TCITEM structure replaces the TC_ITEM structure that 
is used by Windows-based desktop platforms. TCITEM has two members that 
are not available in its desktop computer counterpart. The dwState member, 
which contains the item states, replaces the IpReservedl member, and the 
dwStateMask member replaces the IpReserved2 member. The dwStateMask 
member is a bit member that specifies which bits of the value in the dwState 
member are valid. The mask member supports a value unique to Windows CE, 
TCIF _STATE, which indicates whether the dwState member is valid. Windows 
CE structures that have been renamed to conform to windows standard naming 
conventions are described in the following table. These structures are otherwise 
the same as the corresponding structures in Windows-based desktop platforms. 

WindowsCE 

TCITEMHEADER 

NMTCKEYDOWN 

Windows-based desktop platforms 

TC_ITEMHEADER 

TC_KEYDOWN 

Tab Control Item States 

Toolbars 

Tab control item states supported by Windows CE are described in the 
following table. 

Item state 

TCIS_BUTTONPRESSED 

TCIS_HIGHLIGHTED 

Description 

The tab control item is selected. 

The tab control item is highlighted and the tab and 
text are drawn using the current highlight color. 

A toolbar is a control that contains buttons. The buttons in a toolbar usually 
correspond to items on the application's menu, providing a quick way for the user 
to access these commands. When a user taps a toolbar button with the stylus, the 
toolbar sends the command message associated with the button to the toolbar's 
parent window. The Windows CE alternative to the toolbar is the command bar. 
A command bar combines a menu bar and a toolbar in a single control, which 
conserves limited screen space. 

Windows CE toolbar 
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You create a toolbar by using the CreateToolbarEx function. Windows CE 
registers this class when it loads the common control DLL. You can use the 
InitCommonControls function to ensure that this DLL is loaded. To 
register the toolbar class using the InitCommonControlsEx function, 
specify the ICCj3AR_CLASSES flag as the dwICC member of the 
INITCOMMONCONTROLSEX structure you pass in the IplnitCtrls parameter. 
You can also use the CreateWindowEx function to register the toolbar class by 
specifying the TOOLBARCLASSNAME window class. However, this method 
creates a toolbar that initially contains no buttons. You can then add buttons to 
the toolbar by using the TB_ADDBUTTONS or TB_INSERTBUTTON message. 

A toolbar must be created as a child window with the WS_CHILD style. If you 
use CreateWindowEx to create a toolbar, you must specify the WS_CHILD 
window style. CreateToolbarEx includes the WS_CHILD style by default. You 
must specify the initial parent window when creating the toolbar, but you can 
change the parent window after creation by using the TB_SETPARENT message. 

Windows CE does not support user customization of toolbars or drag-and-drop 
operations for toolbars. 

Toolbar Styles 
Toolbar styles that are the same in both Windows CE and Windows-based 
desktop platforms are described in the following table. 

Style 

TBSTYLE_CUSTOMERASE 

Description 

Creates a toolbar that generates 
NM_CUSTOMDRA W notification messages when it 
processes WM_ERASEBKGND messages. 

Creates a flat toolbar, in which both the toolbar and 
the buttons are transparent. Button text appears under 
button bitmaps. 

Places button text to the right of button bitmaps. 
This style can only be used with the 
TBSTYLE_FLAT style. 

Creates a transparent toolbar, in which the toolbar is 
transparent but the buttons are not. Button text appears 
under button bitmaps. 

Creates a toolbar that can have multiple rows of 
buttons. Toolbar buttons can wrap to the next line 
when the toolbar becomes too narrow to include all 
buttons on the same line. Wrapping occurs on 
separation and non-group boundaries. 
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In Windows CE, the TBSTYLE_LIST style creates a toolbar with variable width 
buttons. If you want to use the TBSTYLE_LIST style with fIxed width buttons, 
you can override the default behavior by sending a TB_SETBUTIONSIZE or 
TB_SETBUTIONWIDTH message. 

Windows CE does not support the TBSTYLE_ALTDRAG style or the 
TBSTYLE_REGISTERDROP style for toolbars because it does not 
support drag-and-drop operations. 

Note Because Windows CE does not support an actual ToolTip control, you 
cannot pass it a handle to a ToolTip control. Instead, the TB_SETIOOLTIPS 
message in Windows CE takes a wParam, which is the number of ToolTip strings 
to associate with the toolbar, and an [Param, which is the array of ToolTip strings 
to associate with the toolbar buttons. 

Toolbar Size and Position 
The window procedure for a toolbar automatically sets the size and position of the 
toolbar window. The height is based on the height of the buttons in the toolbar. 
The width is the same as the width of the parent window's client area. The 
CCS_TOP and CCS_BOTTOM common control styles determine whether the 
toolbar is positioned along the top or bottom of the client area. By default, a 
toolbar has the CCS_TOP style. 

The toolbar window procedure automatically adjusts the size of the toolbar 
whenever it receives a WM_SIZE or TB_AUTOSIZE message. An application 
should send either of these messages whenever the size of the parent window 
changes or after sending a message that requires the size of the toolbar to be 
adjusted, for example, after sending the TB_SETBUTTONSIZE message. 

Toolbar Buttons 
Toolbar buttons are bit images, not .child windows as other buttons are. 
When a user clicks a toolbar button, the toolbar sends its parent window 
a WM_COMMAND message with the button's command identifier. 

If you want to assign a shortcut key to a toolbar button, you can use the button's 
ToolTip to let the user know what the shortcut is. 

Each button in a toolbar can include a bitmap image. A toolbar maintains an 
internal list that contains all of the bitmaps that have been assigned to each of its 
toolbar buttons. When you call the CreateToolbarEx function, you specify a 
monochrome or color bitmap that contains the initial images. The toolbar then 
adds the information to the internal list of images. You can add additional images 
later by using the TB_ADDBITMAP message. 
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Each image has a zero-based index. The first image added to the internal 
list has an index of zero, the second image has an index of one, and so on. 
TB_ADDBITMAP adds images to the end ofthe list and returns the index 
of the first new image that it added. You use an image's index to associate 
the image with a button. 

Windows CE assumes that all of a toolbar's bitmaps are the same size. You 
specify the size when you create the toolbar by using CreateToolbarEx. If 
you use the CreateWindowEx function to create a toolbar, the size of its 
bitmaps is set to the default dimensions of 16 x 15 pixels. You can use the 
TB_SETBITMAPSIZE message to change the dimensions of the bitmaps, 
but you must do so before adding any images to the internal list of images. 

Each button can display a string in addition to, or instead of, an image. A toolbar 
maintains an internal list that contains all of the strings available to toolbar 
buttons. You add strings to the internal list by using the TB_ADDSTRING 
message, specifying the address of the buffer containing the strings to add. Each 
string must be null-terminated, and the last string must be terminated with two 
null characters. 

Each string has a zero-based index. The first string added to the internal list of 
strings has an index of zero, the second string has an index of one, and so on. 
TB_ADDSTRING adds strings to the end of the list and returns the index of the 
first new string. You use a string's index to associate the string with a button. 

Toolbar Button Styles 
Toolbar styles that are the same in both Windows CE and Windows-based 
desktop platforms are described in the following table. 

Style 

TBSTYLE-"BUTTON 

TBSTYLE_CHECK 

TBSTYLE_CHECKGROUP 

TBSTYLE_GROUP 

TBSTYLE_AUTOSIZE 

Description 

Creates a toolbar button that looks like a standard 
Windows push button. 

Creates a button that toggles between the pressed and 
not pressed states each time the user clicks it. The button 
has a different background color when it is in the 
pressed state. 

Creates a check button that stays pressed until another 
button in the group is pressed. 

Creates a button that stays pressed until another button 
in the group is pressed. 

Calculates a button's width based on the text of the 
button, not on the size of the image. 
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Style 

TBSTYLE_DROPDOWN 

TBSTYLE_SEP 

Toolbar Button States 

Description 

Creates a drop-down list button. 

Creates a separator, which provides a small gap between 
button groups. A button that has this style does not 
receive user input. 

Each button in a toolbar has a current state that indicates whether the button is 
hidden or visible, enabled or disabled, and pressed or not pressed. You set a 
button's initial state when adding the button to the toolbar, and the toolbar 
updates the button state in response to a user's actions, for example, when the user 
taps it with the stylus. You can use the TB_GETSTATE and TB_SETSTATE 
messages to retrieve and set the state of a button. 

Toolbar button states that are the same in both Windows CE and Windows-based 
desktop platforms are described in the following table. 

State 

TBSTATE_CHECKED 

TBSTATE_ENABLED 

TBSTATE_HIDDEN 

TBSTATE_HIGHLIGHTED 

TBSTATE_INDETERMINATE 

TBSTATE]RESSED 

TBSTATE_WRAP 

Description 

The button has the TBSTYLE_CHECKED style 
and is being pressed. 

The button accepts user input. A button 
without this state does not accept user input 
and is dimmed. 

The button is not visible and cannot receive 
user input. 

The button is highlighted. 

The button is dimmed. 

The button is being pressed. 

The button has a line break following it. 
The button must also have the 
TBSTATE_ENABLED state. 

The toolbar button state TBSTATE_ELLIPSES is unique to Windows CEo When 
a button has this style, if its text does not fit the size of the button, the text is cut 
off and ellipses are displayed. 
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Toolbar Features 
Windows CE supports messages that allow you to customize the look and 
behavior of toolbars and toolbar buttons. 

You can create transparent toolbars by specifying the TBSTYLE_FLAT or 
TBSTYLE_TRANSPARENT styles. If you give a toolbar the TBSTYLE_FLAT 
style, the toolbar displays its buttons, but the toolbar itself is transparent. If you 
give a toolbar the TBSTYLE_TRANSPARENT style, the client area shows 
through the buttons as well as through the underlying toolbar. 

You can use image lists to customize the way a toolbar displays buttons in various 
states. You can set and retrieve image lists for toolbar buttons by using the 
TB_GETIMAGELIST and TB_SETIMAGELIST messages for buttons in 
their default unpressed state, and the TB_GETDISABLEDIMAGELIST and 
TB_SETDISABLEDIMAGELIST messages for buttons in their disabled state. 
Use the TB_LOADIMAGES message to load images into a toolbar's image list. 

Windows CE supports a toolbar button style called a drop-down button. When a 
user taps a button that has the TBSTYLE_DROPDOWN style, the toolbar sends a 
TBN_DROPDOWN notification to its parent window. The parent window usually 
responds by displaying a pop-up menu or list box under the drop-down button. 

Note In Windows CE, the TBNOTIFY structure has been renamed 
NMTOOLBAR to conform to standard naming conventions, but the two 
structures are identical. 

Because toolbars in Windows CE support the custom draw service, you have 
flexibility to customize a toolbar's appearance. If a toolbar provides this service, 
it sends the new NM_CUSTOMDRA W notification at specific times during 
drawing operations. The IParam of the NM_CUSTOMDRA W notification is a 
pointer to an NMCUSTOMDRA W structure, which contains the information 
necessary to draw the customized toolbar. For information on the custom draw 
service, see Chapter 10, "Overview of Controls." 
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CHAPTER 12 

File and Scale Controls 

Two types of controls are described in this chapter: controls that display and 
manage files and data, and controls that change scaled values. The file controls 
allow a user to readily display and manipulate files or other data. The scale 
controls allow a user to increase or decrease a scaled value. For example, the user 
can use a trackbar or an up-down control to adjust the volume in an application 
that includes sound. 

The following file and scale controls are described in this chapter. 

• Header controls 

• Image lists 

• List views 

• Tree views 

• Trackbars 

• Up-Down controls 

Header Controls 
A header control is a horizontal window that is usually positioned above columns 
of data. It is divided into partitions that correspond to the columns, and each 
partition contains the title for the column below it. The user can drag the dividers 
between the partitions to set the width of each column. A header can also perform 
an action, such as sorting the rows of data according to the values in a column the 
user selects. 

Windows CE header control 
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To create a header control, specify WC_HEADER in the IpClassName parameter 
to the Create WindowEx function. This class is registered when the common 
control dynamic-link library (DLL) is loaded. Use the InitCommonControls 
function to ensure that this DLL is loaded. 

To register the header control class using the InitCommonControlsEx function, 
specify the ICC_ LISTVIEW _CLASSES flag as the dwICC member of the 
INITCOMMONCONTROLSEX structure you pass in the IplnitCtrls parameter. 

Header Control Styles 
Header control styles supported by Windows CE are described in the 
following table. 

Style 

HDS_DRAGDROP 

HDS]ULLDRAG 

Description 

Causes each header item to look and behave like a button. This 
style is useful if an application carries 
out a task when the user clicks an item in the header control. 

Allows drag-and-drop reordering of header items. 

Causes the header control to display column contents even 
while a user resizes a column. 

Creates a header control that you can hide by setting its height 
to zero. This style is useful when you use the control as an 
information container instead of a visual control. 

Creates a horizontal header control. 

Header Control Size and Position 
Typically, you must set the size and position of a header control to fit within the 
boundaries of a particular rectangle, such as the client area of a window. By using 
the HDM_LA YOUT message, you can retrieve the appropriate size and position 
values from the header control. 

When sending the HDM_LA YOUT message, you specify the address of an 
BDLA YOUT structure that contains the coordinates of the rectangle that the 
header control is to occupy and that provides a pointer to a WINDOWPOS 
structure. The control fills WlNDOWPOS with size and position values 
appropriate for positioning the control along the top of the specified rectangle. 
The height value is the sum of the heights of the control's horizontal borders and 
the average height of characters in the font currently selected into the control's 
device context. 
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Header Control Items 
A header control typically has several header items that define the columns of 
the control. To add an item to a header control, send the HDM_INSERTITEM 
message to the control. The message includes the address of an HDITEM 
structure. This structure defines the properties of the header item. 

The fInt member of an item's HDITEM structure can include either the 
HDF _STRING or HDF _BITMAP flag to indicate whether the control displays 
the item's string or bitmap. If you want to display both a string and a bitmap, 
create an owner-drawn item by setting the rmt member to include the 
HDF _OWNERDRA W flag. You can combine a string and an image from an 
image list by combining the HDF _IMAGE and HDF _STRING flags. 

The HDITEM structure also specifies formatting flags that tell the 
control whether to center, left-align, or right-align the string or bitmap in 
the item's rectangle. 

HDM_INSERTITEM returns the index of the newly added item. You can use the 
index in other messages to set properties or retrieve information about the item. 
To delete an item, use the HDM_DELETEITEM message, which specifies the 
index of the item to delete. 

The HDM_SETITEM message sets the properties of an existing header 
item and the HDM_GETITEM message retrieves the current properties 
of an item. To retrieve a count of the items in a header control, use the 
HDM_GETITEMCOUNT message. 

You can define individual items of a header control to be owner-drawn items. 
Using this technique gives you more control than you would otherwise have 
over the appearance of a header item. 

Use the HDM_INSERTITEM message to insert a new owner-drawn item into a 
header control or the HDM_SETITEM message to change an existing item to an 
owner-drawn item. Both messages include the address of an HDITEM structure, 
which should have the rmt member set to the HDF _OWNERDRA W value. 

Header Control Messages 
A header control sends notification messages to its parent window when the user 
clicks or double-clicks an item, when the user drags an item divider, and when the 
attributes of an item change. The parent window receives the notifications in the 
form of WM_NOTIFY messages. 
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Windows CE supplies macros to send header control messages as well as to 
support the use of image lists, drag-and-drop functionality, and custom ordering 
of header control items. 

Advanced Header Control Features 
Windows CE enables you to use image lists in header controls, as well as text and 
bitmaps. An image list is a collection of images that are all the same size, such as 
bitmaps or icons. For more information, see "Image Lists" later in this chapter. 

You can use the HDM_SETIMAGELIST message to associate an image list with 
a header control. Use the HDM_GETIMAGELIST message to retrieve the handle 
of the image list that is associated with a header control. To display an image with 
a header control item, specify HDCIMAGE as the mask member, HDF _IMAGE 
as the fmt member, and the zero-based index of an image in the list as the iImage 
member of the HDITEM structure you use to add the item to the header control. 

Header controls support callback requests for text and images in header 
control items. To create a callback item, set the pszText member to 
LPSTR_TEXTCALLBACK, or the iImage member to CIMAGECALLBACK, 
in the HDITEM structure you fill in when you add the item to the header control. 
This causes the header control to send the HDN_GETDISPINFO notification 
message when the item is about to be drawn. The IParam of the WM_NOTIFY 
message is a pointer to an NMHDDISPINFO structure. When the header control 
sends the notification, it sets the NMHDDISPINFO structure's members to 
specify the type of information it needs in order to draw the item. Return the 
requested information to the header control by filling in the appropriate members 
of the structure. If you set the mask member to HDCDCSETITEM, the header 
control stores the information and does not request it again. Otherwise, the header 
control sends the NMHDDISPINFO notification each time the item is redrawn. 

Header controls also support drag-and-drop functionality. To create a header 
control that supports drag-and-drop operations, specify the HDS_DRAGDROP 
style when you create the header control. You can also customize a header 
control's drag-and-drop behavior by handling the HDN_BEGINDRAG 
and HDN_ENDDRAG notification messages and by sending 
HDM_CREATEDRAGIMAGE and HDM_SETHOTDIVIDER messages. 

You can support custom ordering of items in a header control 
by setting the iOrder member in the HDITEM structure when you add an 
item to a header control and by using the HDM_GETORDERARRA Y, 
HDM_SETORDERARRA Y, and HDM_ORDERTOINDEX messages. 
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Header controls support the custom draw service, which gives you flexibility to 
customize a header control's appearance. If a header control provides this service, 
it sends the NM_CUSTOMDRA W notification at specific times during drawing 
operations. The IParam of the NM_CUSTOMDRA W notification is a pointer to 
an NMCUSTOMDRA W structure, which contains the information necessary to 
draw the customized header control. For information on the custom draw service, 
see Chapter 10, "Overview of Controls." 

Image Lists 
An image list is a collection of images that are all the same size. You can create 
the images in a single wide bitmap or as individual bitmaps that you add to the 
list one at a time. Image lists manage images, but they do not display the images 
directly. They can be used independently or in conjunction with list view and tree 
view controls. 

There are two types of image lists, nonmasked and masked. A nonmasked image 
list consists of a color bitmap that contains one or more images. A masked image 
list consists of two bitmaps of equal size. The first is a color bitmap that contains 
the images, and the second is a monochrome bitmap that contains a series of 
masks-one for each image in the first bitmap. 

Windows CE draws a nonmasked image by simply copying it into the target 
device context and drawing it over the existing background color of the device 
context. Windows CE draws a masked image by combining its bits with the 
bits of the mask, typically producing transparent areas in the bitmap where the 
background color of the target device context shows through. 

Note Most Windows CE-based platforms do not support cursors except for the 
wait cursor, which resembles a spinning hourglass. Therefore, image lists cannot 
contain cursors. 

Using Image Lists 
To create an image list, call the ImageLisCCreate function. For a nonmasked 
image list, this function creates a single bitmap large enough to hold a specified 
number of images of the specified dimensions. Then, it creates a screen­
compatible device context and selects the bitmap into it. For a masked image list, 
the function creates two bitmaps and two screen-compatible device contexts. 
ImageLisC Create selects the image bitmap into one device context and the mask 
bitmap into the other. 
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In ImageLisC Create, you specify the initial number of images that will be 
in an image list, as well as the number of images by which the list can grow. 
If you attempt to add more images than you initially specified, the image list 
automatically grows to accommodate the images. 

If ImageLisC Create succeeds, it returns a handle to the HIMAGELIST type. Use 
this handle in other image list functions to access the image list and manage the 
images. You can add and remove images, copy images from one image list to 
another, and merge images from two different image lists. When you no longer 
need an image list, destroy it by specifying its handle in a call to the 
ImageLisCDestroy function. 

Use the ImageLisCDuplicate, ImageLisCSetImageCount, and 
ImageLisCRemoveAll functions to respectively copy, resize, or 
remove all images from an image list. 

The IMAGELISTDRA WPARAMS structure, which is used with the 
ImageLisCDrawlndirect function, contains information about how to draw an 
image from an image list, such as what part of the image to draw, the foreground 
and background colors, the style, and a raster operation (ROP) code specifying 
how to combine the image's colors with the background colors. 

Using Images in Image Lists 
You can add icons or other bit images to an image list. To add bit images, specify 
the handles to two bitmaps in a call to the ImageLisCAdd function. The first 
bitmap contains one or more images to add to the image bitmap, and the second 
bitmap contains the masks to add to the mask bitmap. Windows CE ignores the 
second bitmap handle for nonmasked images; you can set it to NULL. 

The ImageLisCAddMasked function adds bit images to a masked image list. 
This function is similar to ImageLisCAdd, in which you do not specify a mask 
bitmap. Instead, you specify a color that the system combines with the image 
bitmap to automatically generate the masks. Windows CE changes each pixel of 
the specified color in the image bitmap to black and sets the corresponding bit in 
the mask to one. As a result, any pixel in the image that matches the specified 
color is transparent when the image is drawn. 

The ImageLisCAddlconfunction adds an icon to an image list. If the image 
list is masked, ImageLisCAddIcon adds the mask provided with the icon to 
the mask bitmap. If the image list is nonmasked, the mask for the icon is not 
used when drawing the image. 



Chapter 12 File and Scale Controls 227 

To create an icon based on an image and mask in an image list, use the 
ImageLisCGetIcon function. The function returns the handle to the icon. 
ImageLisCAdd, ImageLisCAddMasked, and ImageLisCAddIcon assign 
an index to each image as it is added to an image list. When more than one 
image is added at a time, the functions return the index of the first image. The 
ImageLisCRemove function removes an image from an image list. 

The ImageLisCReplace and ImageLisCReplaceIcon functions replace an 
image in an image list with a new image. ImageLisCReplace replaces an image 
with a bit image and mask, and ImageLisCReplaceIcon replaces an image with 
an icon. Use the ImageLisC Copy function to move or copy images within an 
image list. 

The ImageLisCMerge function merges two images, storing the new image 
in a new image list. The new image is created by drawing the second image 
transparently over the first. The mask for the new image is the result of 
performing a logical OR operation on the bits of the masks for the two 
original images. 

The ImageLisCGetImageInfo function fills an IMAGEINFO structure with 
information about a single image, including the handles of the image and mask 
bitmaps, the number of color planes and bits per pixel, and the bounding rectangle 
of the image within the image bitmap. Use this information to directly manipulate 
the bitmaps for the image. The ImageLisC GetImageCount function retrieves the 
number of images in an image list. 

Use the ImageLisCDrawIndirect function to specify custom drawing 
properties for an image in an image list. This function takes a pointer to 
an IMAGELISTDRA WPARAMS structure as a parameter. The 
IMAGELISTDRAWPARAMS structure contains information about 
how to draw the image. 

Using Overlays in Image Lists 
Every image list includes a list of indexes to use as overlays. An overlay is an 
image that is drawn transparently over another image. Any image currently in the 
image list can be used as an overlay. You can specify up to four overlays for each 
image list. 

Add the index of an image to the list of overlays by using the 
ImageLisCSetOverlayImage function, specifying the handle to the image list, 
the index of the existing image, and the desired overlay index. The overlay 
indexes are one-based rather than zero-based because an overlay index of zero 
means that no overlay will be used. 
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List Views 

Specify an overlay when drawing an image with the ImageLisCDraw or 
ImageLisCDrawEx function. The overlay is specified by performing a 
logical OR operation between the desired drawing flags and the result of the 
INDEXTOOVERLAYMASK macro. The INDEXTOOVERLAYMASK 
macro formats the overlay index for inclusion with the flags for these functions. 

A list view is a common control that displays a collection of items, such as files or 
folders. Each item has an icon and a label. A user can choose whether to have the 
items displayed as large icons, small icons, a list, or a detailed list. You can design 
list views so that a user can drag an item to a new location within the list view or 
sort the collection by tapping a column header. 

[contrail 
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Databases My 
Documents 
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Temp Windows 

Create a list view by specifying WC_LlSTVIEW in the lpClassName parameter 
to the CreateWindowEx function. This class is registered when the common 
control DLL is loaded. Use the InitCommonControls function to ensure that 
this DLL is loaded. 

To register the list view class using the InitCommonControlsEx function, 
specify the ICC_ LlSTVIEW _CLASSES flag as the dwICC member of the 
INITCOMMONCONTROLSEX structure you pass in the lplnitCtrls parameter. 
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You can speed up the creation of large list views by disabling the painting of the 
list view before adding the items. You do this by sending a WM_SETREDRA W 
message with the redraw flag in wParam set to FALSE. When you are finished 
adding items, re-enable painting by sending a WM_SETREDRA W message 
with the redraw flag wParam set to TRUE. Before inserting items, send the 
L VM_SETITEMCOUNT message with the cItems parameter set to the number 
of items in question. When you do this, the list view will allocate the memory it 
needs all at once, instead of having to reallocate more memory incrementally as 
the internal data structures grow. 

You can change the view type after a list view control is created. To retrieve 
and change the window style, use the GetWindowLong and SetWindowLong 
functions. To determine the window styles that correspond to the current view, 
use the LVS_TYPEMASK value. 

Note Windows CE does not support hot tracking, hover selection, background 
images, or list view ToolTips. 

List View Styles 
List view styles supported by Windows CE are described in the following table. 

Style 

L VS_EDITLABELS 

LVS_ICON 

LVS_LIST 

L VS_NOCOLUMNHEADER 

L VS_NOLABELWRAP 

Description 

Specifies that items are left-aligned in icon view and 
small icon view. 

Specifies that items are aligned with the top of the 
list view control in icon view and small icon view. 

Specifies that icons automatically remain arranged 
in icon view and small icon view. 

Specifies that item icons look like buttons in 
icon view. 

Allows item text to be edited in place. The parent 
window must process the L VN_ENDLABELEDIT 
notification message. 

Specifies icon view. 

Specifies list view. 

Specifies that no column header is displayed in 
report view, which is the default view. 

Displays item text on a single line in icon view. 
By default, item text may wrap in icon view. 
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Style 

LVS_NOSORTHEADER 

LVS_OWNERDATA 

L VS_OWNERDRA WFIXED 

LVS_REPORT 

L VS_SHAREIMAGELISTS 

L VS_SHOWSELALW A YS 

LVS_SMALLICON 

LVS_SORTASCENDING 

LVS_SORTDESCENDING 

Description 

Disables scrolling, so all items must be displayed 
within the client area. 

Specifies that column headers do not work like 
buttons. This style is useful if clicking a column 
header in report view does not carry out any action, 
such as sorting. 

Creates a virtual list view control. 

Enables the owner window to paint items in report 
view. The list view control sends a 
WM_DRA WITEM message to paint each item; it 
does not send separate messages for each subitem. 
The itemData member of the 
DRA WITEMSTRUCT structure contains the item 
data for the specified list view item. 

Specifies report view. 

Specifies that the control does not destroy the image 
lists assigned to it when it is destroyed. This style 
enables the same image lists to be used with 
multiple list view controls. 

Always shows the selection highlighted, even if the 
control is not activated. 

Allows only one item to be selected at a time. By 
default, multiple items can be selected. 

Specifies small icon view. 

Sorts items based on item text in ascending order. 

Sorts items based on item text in descending order. 

You can control the way items are arranged in icon view or small icon view by 
specifying either the L VS_ALIGNTOP windows style, which is the default, or the 
L VS_ALIGNLEFT window style. You can change the alignment after a list view 
control is created. To isolate the window styles that specify the alignment of 
items, use the LVS_ALIGNMASK value. 
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Extended List View Styles 
Extended list view styles supported by Windows CE are described in the 
following table. 

Extended style Description 

Enables items in a list view control to be 
displayed as check boxes. This style uses item 
state images to produce the check box effect. 

Specifies that when an item is selected, the 
item and all its subitems are highlighted. This 
style is available only in conjunction with the 
L VS_REPORT style. 

Displays gridlines around items and subitems. 
This style is available only in conjunction 
with the L VS_REPORT style. 

Enables drag-and-drop reordering of columns 
in a list view control. This style is only 
available to list view controls that use the 
L VS_REPORT style. 

Allows images to be displayed for subitems. 
This style is available only in conjunction 
with the L VS_REPORT style. 

Use the LVM_SETEXTENDEDLISTVIEWSTYLE message or its corresponding 
macro, ListView _SetExtendedListViewStyle, to set these extended styles, and 
use the LVM_GETEXTENDEDLISTVIEWSTYLE message or its corresponding 
macro, ListView_GetExtendedListViewStyle, to retrieve these extended styles. 

Note These extended styles are not the same as extended window styles; you 
cannot pass them to CreateWindowEx when you create a list view control. 

List View Structures 
Windows CE structures that have been renamed to conform to Windows 
standard naming conventions are described in the following table. These 
structures are otherwise the same as the corresponding structures in Windows­
based desktop platforms. 
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Windows CE 

NMLISTVIEW 

NMLVKEYDOWN 

List View Item States 

Previons Win32 name 

NM_LISTVIEW 

LV_KEYDOWN 

Every list view item has a current state that determines its appearance and 
functionality. Retrieve and set this state by sending the L VM_ GETITEM, 
L VM_SETITEM, and L VM_SETITEMSTATE messages or by using the 
ListView_Getltem and ListView_Setltem macros. You set or retrieve the item 
state in the state member of the LV_ITEM structure that you pass in the pltem 
parameter, IParam, to these messages and macros. List view item states supported 
by Windows CE are described in the following table. 

State 

LVIS_CUT 

L VIS_DROPHILITED 

LVIS_LINK 

LVIS]USHED 

Description 

The item is marked for a cut-and-paste operation. 

The item is highlighted as a target for a 
drag-and-drop operation. 

The item has the focus, so it is surrounded by a standard 
focus rectangle. Although more than one item can be 
selected, only one item can have the focus. 

The item is a link. 

The button-like item appears pushed. This value has no 
effect, unless the L VS_BUTTON window style is used. 

The item is selected. The appearance of a selected item 
depends on whether it has the focus and on the system 
colors used for selection. 

Use the LVIS_OVERLAYMASK mask to isolate the state bits that 
contain the one-based index of the overlay image. You can use the 
L VIS_STATEIMAGEMASK mask to isolate the state bits that contain 
the one-based index of the state image. 

List View Image Lists 
By default, a list view control does not display item images. To display item 
images, you must create image lists and associate them with the control. A list 
view control can have three image lists: 

• One that contains full-sized icons displayed when the control is in icon view. 

• One that contains small icons displayed when the control is in small icon view, 
list view, or report view. 
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• One that contains state images, which are displayed to the left of the full-sized 
icon or small icon. 

You can use state images, such as checked or cleared check boxes, to indicate 
application-defined item states. State images are displayed in icon view, small 
icon view, list view, or report view. 

To assign an image list to a list view control, use the LVM_SETIMAGELIST 
message to specify whether the image list contains full-sized icons, small icons, 
or state images. To retrieve the handle to an image list currently assigned to a 
list view control, use the LVM_GETIMAGELIST message. You can use the 
GetSystemMetrics function to determine appropriate dimensions for the full­
sized icons and small icons. Use the ImageLisCCreate function to create an 
image list, and use other image list functions to add bitmaps to the image list. 

Create only the image list that the control will use. For example, if the list view 
control will never be in icon view, do not create and assign a large image list 
because the large images will never be used. If you create large and small icon 
image lists, each image list must contain the same images in the same order. 
This is because a single value is used to identify a list view item's icon in both 
image lists. You can associate an icon index with an item when you call the 
ListView _InsertItem or ListView _SetItem macro. 

The full-sized icon and small icon image lists can also contain overlay images, 
which are designed to be drawn transparently over the item icons. 

~ To use overlay images in a list view control 

1. Call the ImageLisCSetOverlaylmage function to assign an overlay image 
index to an image in the full-sized icon and small icon image lists. 

An overlay image is identified by a one-based index. 

2. Call the ListView_Insertltem or ListView_SetItem macro to. associate an 
overlay image index with an item. 

3. Use the INDEXTOOVERLA YMASK macro to specify an overlay image 
index in the state member of the item's LVITEM structure. 

You must also set the LVIS_OVERLAYMASK bits in the 
stateMask member. 

To associate a state image with an item, use the 
INDEXTOSTATEIMAGEMASK macro to specify a 
state image index in the state member of the L VITEM structure. 
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By default, when a list view control is destroyed, it destroys the image lists 
assigned to it. However, if a list view control has the L VS_SHAREIMAGELISTS 
window style, you are responsibfe for destroying the image lists when they are no 
longer in use. You should specify this style if you assign the same image lists to 
multiple list view controls; otherwise, more than one control might try to destroy 
the same image list. 

Items and Subitems 
Each item in a list view control has an icon, a label, a current state, and an 
application-defined value. By using list view messages, you can add, modify, 
and delete items as well as retrieve information about items. You can also find 
items with specific attributes. 

Each item can also have one or more subitems. A subitem is a string that, in 
report view, is displayed in a column to the right of an item's icon and label. To 
specify the text of a subitem, use the L VM_SETITEMTEXT or L VM_SETITEM 
message. All items in a list view control have the same number of subitems. 
The number of subitems is determined by the number of columns in the list 
view control. 

The L VITEM structure defines a list view item or subitem. To add an item to a 
list view control, use the L VM_INSERTITEM message. Before adding multiple 
items, you can send the control an L VM_SETITEMCOUNT message to specify 
the number of items the control will ultimately contain. This message enables the 
list view control to reallocate its internal data structures only once rather than 
every time you add an item. Determine the number of items in a list view control 
by using the LVM_GETITEMCOUNT message. 

Use the LVM_SETITEM message to change the attributes of a list view item. The 
L VM_SETITEMTEXT message only changes the text of an item or subitem. 

To retrieve information about a list view item, use the L VM_ GETITEM message 
specifying the address of the L VITEM structure to fill in. To retrieve only an 
item or subitem's text, use the L VM_ GETITEMTEXT message. To delete a list 
view item, use the LVM_DELETEITEM message. Delete all items in a list view 
control by using the L VM_DELETEALLITEMS message. 
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Callback Items and the Callback Mask 

Columns 

For each of its items, a list view control typically stores the label text, the image 
list index of the item's icons, and a set of bit flags for the item's state. A callback 
item in a list view control is an item for which the application stores the text, icon 
index, or both. You can define callback items or change the control's callback 
mask to indicate that the application-rather than the control-stores some or all 
of this information. You may want to use callbacks if your application already 
stores some of this information. You can define callback items when you send the 
L VM_INSERTITEM message to add an item to the list view control. 

The callback mask of a list view control is a set of bit flags that specify the item 
states for which the application, rather than the control, stores the current data. 
The callback mask applies to all of the control's items, unlike the callback item 
designation, which applies to a specific item. The callback mask is zero by 
default, meaning that the list view control stores all item-state information. 
After creating a list view control and initializing its items, you can send the 
LVM_SETCALLBACKMASK message to change the callback mask. To get 
the current callback mask, send the LVM_GETCALLBACKMASK message. 

When a list view control must display or sort a list view item for which 
the application stores callback information, the control sends the 
LVN_GETDISPINFO notification message to the control's parent window. 
This message specifies an NML VDISPINFO structure that indicates the type 
of information required. The parent window must process L VN_ GETDISPINFO 
to provide the requested data. 

If the list view control detects a change in an item's callback information, the 
control sends an L VN_SETDISPINFO notification message to notify you of 
the change. Changes that the list view control detect are alterations to the text, 
the icon, or the state information being tracked by the application. 

If you change a callback item's attributes or state bits, you can use the 
LVM_UPDATE message to force the control to repaint the item. This message 
also causes the control to arrange its items if it has the LVS_AUTOARRANGE 
style. You can use the L VM_REDRA WITEMS message to redraw a range of 
items by invalidating the corresponding portions of the list view control's 
client area. 

Columns control the way items and their subitems are displayed in report view. 
Each column has a title and width and is associated with a specific subitem. The 
attributes of a column are defined by an LVCOLUMN structure. 
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To add a column to a list view control, use the L VM_INSERTCOLUMN 
message. To delete a column, use the LVM_DELETECOLUMN message. 
You can retrieve and change the properties of an existing column by using the 
LVM_GETCOLUMN and L VM_SETCOLUMN messages. To retrieve or 
change a column's width, use the LVM_GETCOLUMNWIDTH and 
L VM_SETCOLUMNWIDTH messages. 

Unless the LVS_NOCOLUMNHEADER window style is specified, column 
headers appear in report view. The user can click a column header, which causes 
the live view control to send an LVN_COLUMNCLICK notification message to 
the parent window. Typically, the parent window sorts the list view control by the 
specified column when the user clicks the column header. 

List view controls can set the order in which columns are displayed. To 
implement this feature, specify the L VCF _ORDER value and assign the proper 
value to the iOrder member in the LVCOLUMN structure. 

Arranging, Sorting, and Finding List Views 
You can use list view messages to arrange and sort items and to find items based 
on their attributes or positions. Although arranging items repositions them to align 
on a grid, the indexes of the items do not change. Sorting changes the sequence 
of items and their corresponding indexes, and then repositions them in the order 
specified. You can arrange items only in icon and small icon views, but you can 
sort items in any view. 

To arrange items, use the L VM_ARRANGE message. You can ensure that items 
are arranged at all times by specifying the LVS_AUTOARRANGE window style. 

To sort items, use the L VM_SORTITEMS message. When you sort using this 
message, you specify an application-defined callback function that the list view 
control calls to compare the relative order of any two items. By specifying the 
appropriate item data and supplying an appropriate comparison function, you .can 
sort items by their labels, by any subitems, or by any other properties. Note that 
sorting items does not reorder the corresponding subitems. Thus, if any subitems 
are not callback items, you must regenerate the subitems after sorting. 

Ensure that a list view control is always sorted by specifying the 
LVS_SORTASCENDING or LVS_SORTDESCENDING window style. 
Controls with these styles use the label text of the items to sort them in 
ascending or descending order. You cannot supply a comparison function 
when using these window styles. 

You can find a list view item with specific properties by using the 
LVM_FINDITEM message. Use the L VM_GETNEXTITEM message 
to find a list view item that is in a specified state and bears a specified 
geometrical relationship to a specified item. 
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List View Item Position 
Every list view item has a position and size, which you can retrieve and set using 
messages. You can also determine which item, if any, is at a specified position. 
The position of list view items is specified in view coordinates, which are client 
coordinates offset by the scroll position. 

To retrieve and set an item's position, use the LVM_GETITEMPOSITION and 
LVM_SETITEMPOSITION messages, respectively. LVM_GETITEMPOSITION 
works for all views, but L VM_SETITEMPOSITION works only for icon and 
small icon views. 

You can determine which item, if any, is at a particular location by using the 
L VM_HITTEST message. To get the bounding rectangle for a list item, or for 
only its icon or label, use the LVM_GETITEMRECT message. 

Scroll Position 
Unless the L VS_NOSCROLL window style is specified, you can use messages 
to perform a variety of scrolling operations. You can scroll a list view control to 
show items that do not fit in the client area of the control, determine a list view 
control's scroll position, scroll a list view control by a specified amount, or scroll 
a list view control so that a specified list item is visible. 

In icon view or small icon view, the current scroll position is defined by the view 
origin. The view origin is the set of coordinates, relative to the visible area of the 
list view control, that correspond to the view coordinates (0, 0). To get the current 
view origin, use the LVM_GETORIGIN message. This message should be used 
only in icon or small icon view; it returns an error in list or report view. 

In list or report view, the current scroll position is defined by the top index. The 
top index is the index of the first visible item in the list view control. To get the 
current top index, use the LVM_GETTOPINDEX message. This message returns 
a valid result only in list view or report view; it returns zero in icon or small 
icon view. 

Use the L VM_ GETVIEWRECT message to get the bounding rectangle of all 
items in a list view control relative to the visible area of the control. 

The LVM_GETCOUNTPERPAGE message returns the number of items that 
fit in one page of the list view control. This message returns a valid result only 
in list and report views; in icon and small icon views, it returns the total number 
of items. 

To scroll a list view control by a specific amount, use the L VM_SCROLL 
message. Using the L VM_ENSUREVISIBLE message, you can scroll the 
list view control, if necessary, to ensure that a specified item is visible. 
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Editing Labels 
A list view control that has the L VS_EDITLABELS window style enables a user 
to edit item labels in place. The user begins editing by clicking the label of an 
item that has the focus. An application can begin editing automatically by using 
the L VM_EDITLABEL message. The list view control notifies the parent 
window when editing begins and when it is canceled or completed. When editing 
is completed, the parent window is responsible for updating the item's label, 
if appropriate. 

When label editing begins, a list view control sends its parent window an 
L VN_BEGINLABELEDIT notification message. You can process this message 
to allow selective editing of specific labels; returning a nonzero value prevents 
label editing. 

When label editing is canceled or completed, a list view control sends its parent 
window an L VN_ENDLABELEDIT notification message. The parent window 
is responsible for updating the item's label if it keeps the new label. 

During label editing, you can get the handle to the edit control used for label 
editing by using the LVM_GETEDITCONTROL message. To limit the amount of 
text a user can type, you can send the edit control an EM_LIMITTEXT message. 
You can even subclass the edit control to intercept and discard invalid characters. 

Advanced List View Features 
In Windows CE, you can set the order of the columns that display in 
report view by setting the iOrder member in the LVCOLUMN structure 
when you add a column to a list view control. You can also set the 
column order by using the LVM_GETCOLUMNORDERARRA Y and 
L VM_SETCOLUMNORDERARRA Y messages. 

To display an image from an image list next to the title of a column in report 
view, specify LVCF _IMAGE in the mask member and LVCFMT_IMAGE in the 
fmt member. When you add a column to a list view control, specify the zero­
based index of an image in the list in the iImage member of LVCOLUMN. 

List view controls in Windows CE support a custom draw service, which gives 
you flexibility to customize a list view's appearance. If a list view provides this 
service, it sends the NM_CUSTOMDRA W notification at specific times during 
drawing operations. For information on the custom draw service, see Chapter 10, 
"Overview of Controls." 
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Windows CE supports a list view style, L VS_ OWNERDATA, for creating a 
virtual list view. The only data that a virtual list view manages is input focus and 
item selection information. All other data is managed by the owner of the list 
view. This enables a list view to handle very large data sets, especially in cases 
where the data is stored in a database that has its own data access methods. 

A trackbar, also known as a slider control, is a common control that consists of a 
bar with tick marks on it and a slider, also known as a thumb. When a user drags 
the slider or clicks on either side of it, the slider moves in the appropriate 
direction, tick by tick. 

Window CE trackbar 

Create a trackbar by specifying TRACKBAR_CLASS in the lpClassName 
parameter to the CreateWindowEx function. This class is registered when the 
common control DLL is loaded. You can use the InitCommonControls function 
to ensure that this DLL is loaded. 

To register the trackbar class using the InitCommonControlsEx function, 
specify the ICC_BAR_CLASSES flag as the dwICC member of the 
INITCOMMONCONTROLSEX structure you pass in the lplnitCtrls parameter. 

A trackbar can have either one or two buddy windows. A buddy window is a 
companion control. 

Trackbars in Windows CE support the custom draw service, which gives you 
flexibility to customize a trackbar's appearance. For information on the custom 
draw service, see Chapter 10, "Overview of Controls." 
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Trackbar Messages 
You can send messages to the trackbar to retrieve information about the window 
and to change its characteristics. 

To retrieve the position of the slider, which is the value that the user has 
chosen, use the TBM_GETPOS message. To set the position of the slider, 
use the TBM_SETPOS message. 

The range of a trackbar is the set of contiguous values that the trackbar can 
represent. Use the TBM_SETRANGE message to set the range of a trackbar 
when it is first created. You can dynamically alter the range by using the 
TBM_SETRANGEMAX and TBM_SETRANGEMIN messages. An 
application that allows the range to be changed dynamically usually retrieves 
the final range settings when the user has finished working with the trackbar. 
To retrieve these settings, use the TBM_GETRANGEMAX and 
TBM_GETRANGEMIN messages. 

A trackbar automatically displays tick marks at each end, unless you specify 
the TBS_NOTICKS style. Use the TBS_AUTOTICKS style to automatically 
display additional tick marks at regular intervals along the trackbar. By default, 
a TBS_AUTOTICKS trackbar displays a tick mark at each increment of the 
trackbar's range. To specify a different interval for the automatic tick marks, 
send the TBM_SETTlCFREQ message to the trackbar. 

To set the position of a single tick mark, send the TBM_SETTIC message. A 
trackbar maintains an array of DWORD values that stores the position of each tick 
mark. The array does not include the first and last tick marks that the trackbar 
creates automatically. You can specify an index in this array when you send 
the TBM_ GETTIC message to get the position of the corresponding tick 
mark. Alternatively, you can send the TBM_GETPTlCS message to get a 
pointer to the array. To retrieve the physical position of a tick mark, send the 
TBM_GETTlCPOS message. The TBM_CLEARTICS message removes all but 
the first and last of a trackbar's tick marks. 

A trackbar's line size determines how far the slider moves in response to 
keyboard input from the arrow keys, such as the RIGHT ARROW or DOWN 
ARROW key. To retrieve or set the line size, send the TBM_GETLINESIZE and 
TBM_SETLINESIZE messages, respectively. 

A trackbar's page size determines how far the slider moves in response to 
keyboard input, such as the PAGE UP or PAGE DOWN key, or mouse input, 
such as clicks in the trackbar channel. To retrieve or set the page size, send the 
TBM_ GETPAGESIZE and TBM_SETPAGESIZE messages. 
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An application can send messages to retrieve the dimensions of a trackbar. The 
TBM_GETTHUMBRECT message retrieves the bounding rectangle for the 
slider. The TBM_GETTHUMBLENGTH message retrieves the length of the 
slider. The TBM_GETCHANNELRECT message retrieves the bounding 
rectangle for the trackbar's channel, which is the area over which the slider 
moves. If a trackbar has the TBS_FIXEDLENGTH style, you can send the 
TBM_SETTHUMBLENGTH message to change the length of the slider. 

A trackbar with the TBS_ENABLESELRANGE style can indicate a selection 
range by highlighting a range of the trackbar's channel and displaying triangular 
tick marks at the start and end of the selection. When a trackbar has this style, 
you can send messages to set and retrieve the selection range. Typically, an 
application handles the trackbar notification messages and sets the trackbar's 
selection range according to the user's input. The TBM_SETSEL message sets 
the starting and ending positions of a selection. To set just the starting position 
or just the ending position of a selection, use the TBM_SETSELSTART or 
TBM_SETSELEND message. To retrieve the starting and ending positions of 
a selection range, send the TBM_GETSELSTART and TBM_GETSELEND 
messages. To clear a selection range, send the TBM_CLEARSEL message. 

A tree view control is a hierarchical display of labeled items. The top item in the 
hierarchy is called the root. An item that has other items below it in the hierarchy 
is referred to as those items' parent, and the items below it are its children. Child 
items, when displayed, are indented below their parent item. The hierarchy can be 
expanded or collapsed at any level to display or hide any parent item's children. 

You create a tree view by specifying WC_ TREEVIEW in the IpClassName 
parameter to the CreateWindowEx function. This class is registered when 
the common control dynamic-link library (DLL) is loaded. You can use the 
InitCommonControls function to ensure that this DLL is loaded. 

To register the tree view class using the InitCommonControlsEx function, 
specify the ICC_ TREEVIEW _CLASSES flag as the dwICC member ofthe 
INITCOMMONCONTROLSEX structure you pass in the IplnitCtrls parameter. 

Windows CE does not support hot tracking, hover selection, or ToolTips for 
tree views. 

Tree views in Windows CE support the custom draw service, which gives you 
greater flexibility to customize a tree view's appearance. 
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Tree View Styles 
Tree view styles govern aspects of a tree view control's appearance. You set the 
initial styles when you create the tree view control. You can retrieve and change 
the styles after creating the tree view control by using the GetWindowLong and 
SetWindowLong functions. 

Tree view styles supported by Windows CE are described in the following table. 

Style 

TVS_DISABLEDRAGDROP 

TVS_EDITLABELS 

TVS_HASBUTIONS 

TVS_HASLINES 

TVS_LINESATROOT 

TVS_SHOWSELAL WAYS 

Parent and Child Items 

Description 

Enables items in a tree view control to be displayed as 
check boxes. This style uses item state images to 
produce the check box effect. 

Prevents the tree view control from sending 
TVN_BEGINDRAG notification messages. 

Allows the user to edit the labels of tree view items. 

Displays plus (+) and minus (-) buttons next to parent 
items. The user clicks the buttons to expand or collapse 
a parent item's list of child items. To include buttons 
with items at the root of the tree view, you must also 
specify the TVS_LINESATROOT style. 

Uses lines to show the hierarchy of items. 

Uses lines to link items at the root of the tree view 
control. This value is ignored if TVS_HASLINES 
is not also specified. 

Uses the system highlight colors to draw the 
selected item. 

Specifies that when a new tree view item is selected, 
the selected item will automatically expand and the 
previously selected item will collapse. 

Any item in a tree view control can have a list of subitems-called child items­
associated with it. An item that has one or more child items is called a parent item. 
A child item is displayed below its parent item and is indented to indicate that it is 
subordinate to the parent. An item that has no parent appears at the top of the 
hierarchy and is called a root item. 

To add an item to a tree view control, send the TVM_INSERTITEM message 
to the control. The message returns a handle to the HTREEITEM type, which 
uniquely identifies the item. When adding an item, specify the handle to the new . 
item's parent item. If you specify NULL or the TVCROOT value instead of a 
parent item handle in the TVINSERTSTRUCT structure, the item is added as a 
root item. 
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At any time, the state of a parent item's list of child items can be either expanded, 
partially expanded, or collapsed. When the state is expanded, the child items of 
the expanded section are displayed below the parent item. When it is collapsed, 
the child items are not displayed. The list automatically toggles between the 
expanded and collapsed states when the user double-taps the parent item or, if 
the parent has the TVS_HASBUTTONS style, when the user clicks the button 
associated with the parent item. You can expand or collapse the child items by 
using the TVM_EXPAND message. 

A tree view control sends the parent window a TVN_ITEMEXPANDING 
notification message when a parent item's list of child items is about to be 
expanded or collapsed. The notification gives an application the opportunity 
to prevent the change or to set any attributes of the parent item that depend 
on the state of the list of child items. After changing the state of the list, the 
tree view control sends the parent window a TVN_ITEMEXP ANDED 
notification message. 

When a list of child items is expanded, it is indented relative to the parent item. 
Set the amount of indentation by using the TVM_SETINDENT message or 
retrieve the current amount by using the TVM_GETINDENT message. 

A tree view control uses memory allocated from the heap of the process that 
creates the tree view control. The maximum number of items in a tree view is 
based on the amount of memory available in the heap. 

You typically specify the text of an item's label when you add the item to the 
tree view control. The TVM_INSERTITEM message includes a TVITEM 
structure that defines the item's properties, including a string containing the 
text of the label. 

A tree view control allocates memory for storing each item; the text of the 
item labels takes up a significant portion of this memory. If you maintain a copy 
of the strings in the tree view control, you can decrease the memory requirements 
of the control by specifying the LPSTR_ TEXTCALLBACK value in the pszText 
member of TVITEM instead of passing actual strings to the tree view. Using 
LPSTR_TEXTCALLBACK causes the tree view control to retrieve the text of an 
item's label from the parent window whenever the item needs to be redrawn. 
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Tree View Item States 
Every tree view item has a current state that determines its appearance and 
functionality. You can retrieve and set this state by sending the TVM_GETITEM 
and TVM_SETITEM messages, or by using the Tree View _ GetItem and 
Tree View _SetItem macros. You set or retrieve the item state by using the state 
member of the TV_ITEM structure that you pass in the pltem parameter (lParam) 
to these messages and macros. 

Windows CE supports the TVIS_EXPANDPARTIAL item state. This state 
indicates that a tree view item is partially expanded. This could happen if an error 
occurs during data retrieval and some of the child items cannot be retrieved from 
the data source. The tree view displays the items that were successfully retrieved, 
but continues to display the plus symbol next to the parent item as well. This 
indicates to the user that more information is available. When the user clicks the 
plus symbol again, the application repeats the query. 

Item states supported by Windows CE are described in the following table. 

State 

TVIS_BOLD 

TVIS_CUT 

TVIS_DROPHILITED 

TVIS_EXPANDED 

TVIS_EXPANDEDONCE 

TVIS_EXPANDPARTIAL 

Description 

Windows CE uses a bold font to draw the item. 

Windows CE selects the item for cutting 
and pasting. 

Windows CE selects the item for dropping 
and dragging. 

Windows CE expands the items list of child items so 
that the child items are visible. This state applies 
only to parent items. 

Windows CE expands the the item's list of child 
items at least once. Windows CE does not send 
the TVN_ITEMEXPANDING and 
TVN_ITEMEXP ANDED notifications for parent 
items that have specified this value. This value 
applies only to parent items. 

Windows CE partially expands the items. This could 
happen if an error occurs during data retrieval and 
some of the child items cannot be retrieved from the 
data source. 

Windows CE gives the item the focus and surrounds 
it with a standard focus rectangle. Although more 
than one item can be selected, only one item can 
have the focus. 
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TVIS_OVERLA YMASK 

TVIS_STATEIMAGEMASK 

Editing Tree View Labels 
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Description 

Windows CE includes the item's overlay image 
when it draws the image. The index of the overlay 
image must be specified in the state member of 
the TV_ITEM structure by using the 
INDEXTOOVERLAYMASK macro. The 
overlay image must be added to the tree view's 
image list by using the 
ImageLisCSetOveriayImage function. This value 
should not be combined with any other value. 

Windows CE selects the item. The appearance 
of a selected item depends on whether it has the 
focus and on whether the system colors are used 
for selection. 

Windows CE includes the item's state image when it 
draws the item. The index of the state image must be 
specified in the state member of the TV_ITEM 
structure by using the 
INDEXTOSTATEIMAGEMASK macro. This 
value should not be combined with any other value. 

The user can directly edit the labels of items in a tree view control that has 
the TVS_EDITLABELS style. The user begins editing by clicking the label 
of the item that has the focus. An application begins editing by using the 
TVM_EDITLABEL message. The tree view control notifies the parent window 
when editing begins and when it is canceled or completed. When the user or 
application completes editing, the parent window is responsible for updating the 
item's label, if appropriate. 

When the user begins editing the label, a tree view control sends its parent 
window a TVN_BEGINLABELEDIT notification message. By processing this 
notification, an application can allow editing of some labels and prevent editing 
of others. Returning zero allows editing, and returning nonzero prevents it. 

When the user cancels or completes editing the label, a tree view control sends its 
parent window a TVN_ENDLABELEDIT notification message. The pszText 
member of TVlTEM is zero if editing is canceled. 
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Tree View Item Position 
To add an item to a tree view control, send the TVM_INSERTITEM message to 
the control. The message includes a TVINSERTSTRUCT structure that specifies 
the handle to the parent item and the handle to the item after which the new item 
is to be inserted. The second handle must identify either a child item of the 
specified parent or one of these values: TVCFIRST, TVCLAST, or TVCSORT. 

When you specify TVCFIRST or TVCLAST, the tree view control places the 
new item at the beginning or end of the specified parent item's list of child items. 
When you specify TVCSORT, the tree view control inserts the new item into the 
list of child items in alphabetical order based on the text of the item labels. 

Put a parent item's list of child items in alphabetical order by using the 
TVM_SORTCHILDREN message. The TVM_SORTCHILDRENCB message 
allows you to sort child items based on criteria that you define. When you use 
this message, you specify an application-defmed callback function that the tree 
view control can call whenever the relative order of two child items needs to 
be determined. 

Item Selection 
A tree view control notifies the parent window when the selection changes 
from one item to another by sending the TVN_SELCHANGING and 
TVN_SELCHANGED notification messages. The notifications also include 
information about the item that gains the selection and the item that loses 
the selection. You can use this information to set item attributes that depend 
on the selection state of the item. Returning TRUE in response to 
TVN_SELCHANGING prevents the selection from changing, and returning 
FALSE allows the selection to change. Change the selection by sending the 
TVM_SELECTITEM message. 

Item Information 
Tree view controls support a number of messages that retrieve information about 
items in the control. 

The TVM_GETITEM message can retrieve an item's handle and attributes. An 
item's attributes include its current state, the indexes in the control's image list 
of the item's selected and nonselected bit images, a flag that indicates whether 
the item has child items, the address of the item's label string, and the item's 
application-defined 32-bit value. 

The TVM_ GETNEXTITEM message retrieves the tree view item that bears the 
specified relationship to the current item. The message can retrieve an item's 
parent, the next or previous visible item, the first child item, and so on. 
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The TVM_ GETITEMRECT message retrieves the bounding rectangle for a 
tree view item. The TVM_GETCOUNT and TVM_GETVISIBLECOUNT 
messages retrieve a count of the items in a tree view control and a count of the 
items that can be fully visible in the tree view control's window, respectively. 
You can ensure that a particular item is visible by using the 
TVM_ENSUREVISIBLE message. 

Tree View Image Lists 
Each item in a tree view control can have four bit images associated with it: 

• An image, such as an open folder, displayed when the item is selected. 

• An image, such as a closed folder, displayed when the item is not selected. 

• An overlay image that is drawn transparently over the selected or 
nonselected image. 

• A state image, which is an additional image displayed to the left of the selected 
or nonselected image. You can use state images, such as checked and cleared 
check boxes, to indicate application-defined item states. 

By default, a tree view control does not display item images. To display item 
images, you must create image lists and associate them with the control. 

A tree view control can have two image lists: a normal image list and a state 
image list. A normal image list stores the selected, nonselected, and overlay 
images. A state image Ust stores state images. Use the ImageLisCCreate 
function to create an image list, and use other image list functions to add bitmaps 
to the image list. Then, to associate the image list with the tree view control, use 
the TVM_SETIMAGELIST message. The TVM_GETIMAGELIST message 
retrieves a handle to one of a tree view control's image lists. 

In addition to the selected and nonselected images, a tree view control's normal 
image list can contain up to four overlay images. Overlay images are designed to 
be drawn transparently over the selected and nonselected images. To assign an 
overlay mask index to an image in the normal image list, call the 
JmageLisCSetOverlayJmage function. 

By default, all items display the first image in the normal image list for both the 
selected and nonselected states. Also, by default, items do not display overlay 
images or state images. You can change these default behaviors for an item by 
sending the TVM_INSERTITEM or TVM_SETITEM messages. These messages 
use. the TVlTEM structure to specify image list indexes for an item. 
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To associate an overlay image with an item, use the 
INDEXTOOVERLA YMASK macro to specify an overlay mask index in 
the state member of the item's TVITEM structure. You must also set the 
TVIS_OVERLAYMASK bits in the stateMask member. Overlay mask indexes 
are one-based; an index of zero indicates that the application not specify an 
overlay image. 

To associate a state image with an item, use the 
INDEXTOSTATElMAGEMASK macro to specify a state image index in the 
state member of the item's TVITEM structure. The index identifies an image in 
the control's state image list. 

Note You can speed up the creation of large tree views by disabling the painting 
of the tree view before adding the items. You do this by sending a 
WM_SETREDRA W message with the redraw flag set to FALSE. When you are 
finished adding items, re-enable painting by sending a WM_SETREDRA W 
message with the redraw flag set to TRUE. 

Drag-and-Drop Operations 
A tree view control notifies the parent window when the user starts to drag 
an item with a mouse. The parent window receives a TVN_BEGINDRAG 
notification message when the user begins dragging an item with the left mouse 
button and a TVN_BEGINRDRAG notification message when the user begins 
dragging with the right button. You can prevent a tree view control from sending 
these notifications by giving the tree view control the 
TVS_DISABLEDRAGDROP style. 

You obtain an image to display during a drag operation by using the 
TVM_CREATEDRAGIMAGE message. The tree view control creates a dragging 
bitmap based on the label of the item being dragged. Then, the tree view control 
creates an image list, adds the bitmap to it, and returns the handle to the image 
list. 

You must provide the code that actually drags the item. This typically involves 
using the dragging capabilities of the image list functions and including code for 
processing the WM_MOUSEMOVE and WM_LBUTTONUP messages sent to 
the parent window after the drag operation has begun. 
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To use an item in a tree view control as the target of a drag-and-drop operation, 
use the SendMessage function to send a TVM_HITTEST message to determine 
when the stylus is on a target item. To do this, specify the address of a 
TVHITTESTINFO structure that contains the current coordinates of the stylus. 
When the SendMessage function returns, the structure contains a flag indicating 
the location of the stylus relative to the tree view control. If the stylus is over an 
item in the tree view control, the structure contains the handle to the item as well. 

You indicate that an item is the target of a drag-and-drop operation by using the 
TVM_SETITEM message to set the state to TVIS_DROPHILITED. An item 
that has this state is drawn in the style used to indicate a target for a drag-and­
drop operation. 

Up-Down Controls 
An up-down control, also known as a spin button control, is a pair of arrow 
buttons that a user can tap with the stylus to increment or decrement a value. An 
up-down control is most often used with a companion control, called a buddy 
window, in which the current value is displayed. In Windows CE-based 
applications, up-down controls can only be "buddies" with edit controls. 

td~,;,rol 
o Up-Down Control 

Up-Down control and buddy window 

You create an up-down control by using the CreateUpDownControl function. 
This class is registered when the common control DLL is loaded. You can use 
the InitCommonControls function to ensure that this DLL is loaded. 

To register the up-down control class using the InitCommonControlsEx 
function, specify the ICC_UPDOWN_CLASS flag as the dwICC member of the 
INITCOMMONCONTROLSEX structure you pass in the IplnitCtrls parameter. 

Windows CE does not support hot tracking. 
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Up-Down Control Styles 
Control styles for up-down controls supported by Windows CE are described in 
the following table. 

Style 

UDS_NOTHOUSANDS 

Position and Acceleration 

Description 

Positions the up-down control next to the left edge of 
the buddy window. The buddy window is moved to the 
right and its width is decreased to accommodate the 
width of the up-down control. 

Positions the up-down control next to the right 
edge of the buddy window. The width of the buddy 
window is decreased to accommodate the width of the 
up-down control. 

Causes the up-down control to process the UP ARROW 
and DOWN ARROW keys on the keyboard. 

Automatically elects the previous window in the Z order 
as the up-down control's buddy window. In Windows 
CE, the window must be an edit control. 

Causes the up-down control's arrows to point left and 
right instead of up and down. 

Refrains from inserting a thousands separator between 
every three decimal digits. 

Causes the up-down control to set the text of the buddy 
window, using the WM_SETTEXT message, when the 
position changes. The text consists of the position 
formatted as a decimal or hexadecimal string. 

Causes the position to wrap if it is incremented or 
decremented beyond the end or beginning of the range. 

Mter you have created an up-down control, you can change it in several ways. 
You can change its current position, minimum position, and maximum position 
by sending messages. You can change the radix base, that is, either base 10 or 
base 16, used to display the current position in the buddy window. And, you can 
change the rate at which the current position changes when the up or down arrow 
is clicked. 

To retrieve the current position of an up-down control, use the UDM_GETPOS 
message. For an up-down control with a buddy window, the current position is the 
number in the buddy window's caption. The up-down control retrieves the current 
caption and updates its current position if the caption has changed because the 
user edited the text of an edit control. 
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The buddy window's caption can be either a decimal or hexadecimal string, 
depending on the radix base of the up-down control. Set the radix base by 
using the UDM_SETBASE message and retrieve the radix base by using 
the UDM_GETBASE message. 

The UDM_SETPOS message sets the current position of a buddy window. Note 
that unlike a scroll bar, an up-down control automatically changes its current 
position when the up and down arrows are clicked. Therefore, an application does 
not need to set the current position when processing the WM_ VSCROLL or 
WM_HSCROLL message. 

You can change the minimum and maximum positions of an up-down control by 
using the UDM_SETRANGE message. The maximum position may be less than 
the minimum, in which case clicking the up arrow button decreases the current 
position. Put another way, up moves toward the maximum position. To retrieve 
the minimum and maximum positions for an up-down control, use the 
UDM_GETRANGE message. 

You can control the rate at which the position changes when the user holds down 
an arrow button by setting the up-down control's acceleration. The acceleration 
is defined by an array of UDACCEL structures. Each structure specifies a time 
interval and the number of units by which to increment or decrement at the end 
of that interval. To set the acceleration, use the UDM_SETACCEL message. To 
retrieve acceleration information, use the UDM_GETACCEL message. 
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Informational Controls 

Windows CE contains a set of common controls that provide information 
about tools, processes, or time. These informational controls are described 
in this chapter: 

• Date and time picker controls 

• Month calendar controls 

• Status bars 

• ToolTips 

• Progress bars 

Date and Time Picker Controls 
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The date and time picker (DTP) is a control that displays information about dates 
and times, and provides users with an easy way to modify this information. Each 
field in the control displays a time element, such as month, day, hour, or minute. 
A user selects a field by tapping it with the stylus and then types a new value 
from the keyboard. 

Wednesday,. December :ill,. 1997 

Windows CE date and time picker 

The way date and time information is displayed is determined by a format string. 
A DTP control can display time information in any of three preset formats, or you 
can create custom format strings to specify a different order in which to display 
the fields. For more information on the three preset formats, see "Preset DTP 
Display Formats" later in this chapter. You can also add customized date and 
time information to a DTP control by using callback fields. 
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To create a date and time picker control, specify DATETIMEPICK_CLASS in 
the lpClassName parameter to the CreateWindowEx function. This class is 
registered when the common control dynamic-link library (DLL) is loaded. You 
can use the InitCommonControls function to ensure that this DLL is loaded. 

To register the date and time picker class using the lnitCommonControlsEx 
function, specify the ICC_DATE_CLASSES flag as the dwICC member of the 
INITCOMMONCONTROLSEX structure you pass in the lplnitCtrls parameter. 

Date and Time Picker Styles 
Date and time picker styles supported by Windows CE are described in the 
following table. 

Style 

DTS_APPCANPARSE 

DTS_LONGDATEFORMAT 

DTS_SHORTDATEFORMAT 

Description 

Allows the owner to parse user input. When a DTP 
control has this style, a user can make changes 
within the client area of the control by pressing the 
F2 key. The control sends a DTN_USERSTRING 
notification message when the user is 
finished editing. 

Displays the date in long format. The default 
format string for this style is defined by 
LOCALE_SLONGDATEFORMAT, which 
produces output like "Friday, April 19, 1996." 

Enables the control to accept "no date" as a valid 
selection state. This state can be set with the 
DTM_SETSYSTEMTIME message or verified 
with the DTM_GETSYSTEMTIME message. 

Displays the date in short format. The default 
format string for this style is defined by 
LOCALE_SSHORTDATE, which produces 
output like "4/19/96." 

Displays the time. The default format 
string for this style is defined by 
LOCALE_STIMEFORMAT, which produces 
output like "5:31:42 PM." An up-down control is 
placed to the right of the DTP control to modify 
time values. 

Places an up-down control to the right of a DTP 
control to modify time values. This style can be 
used instead of the drop-down month calendar, 
which is the default style. 
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Date and Time Picker User Interface 
Each field in the DTP control displays a portion of the time information that the 
control stores internally. The user can select a field to set the keyboard focus, and 
then provide keyboard input to change the time information represented by that 
field. The DTP control automatically updates internal time information based on 
the user's input. Input types recognized by the control as valid are described in the 
following table. 

Input type 

Arrow keys 

END and HOME Keys 

Numbers 

Format Strings 

Description 

The control accepts arrow keys to navigate the fields in the 
control and change values. The user can press the LEFT 
ARROW key or RIGHT ARROW key to move in that 
direction through the control. If the user attempts to move 
past the last field in a specified direction, the keyboard 
focus moves to the field on the opposite side of the control. 
The UP ARROW and DOWN ARROW keys change 
values in the current field incrementally. 

The control accepts the VK_END and VK_HOME virtual 
keys to change the value within the current field to its 
upper and lower limits, respectively. 

The control accepts numeric input in two-character 
segments. If the value typed by the user is invalid, such as 
setting the month to 14, the control rejects it and resets the 
display to the previous value. 

As stated earlier, a DTP control relies on a format string to determine how it 
will display fields of information. By default, a DTP control can display time 
information in the format DTS_LONGDATEFORMAT. 

Custom format strings provide flexibility for your application. In a custom 
format string, you can specify the order in which the control will display fields 
of information or indicate specific callback fields. The format characters of the 
format string define the DTP control's display and field layout. 
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Preset DTP Display Formats 
By default, a DTP control can display time information fields in three preset 
formats or according to a custom format string. Window styles used by the 
preset formats, which are format strings, are described in the following table. 

Style 

DTS_LONGDATEFORMAT 

DTS_SHORTDATEFORMAT 

DTS_TIMEFORMAT 

Custom Format Strings 

Description 

The control displays the date in long format. The 
default format string for this style is defined by 
LOCALE_SLONGDATEFORMAT, which 
produces output like "Friday, April 19, 1996." 

The control displays the date in short format, which is 
the default style setting. The default format string for 
this style is defmed by LOCALE_SSHORTDATE, 
which produces output like "4/19/96." 

The control displays the time. The default 
format string for this style is defined by 
LOCALE_STIMEFORMAT, which produces output 
like "5:31:42 PM." An up-down control is placed to 
the right of the DTP control to modify time values. 

You can customize the display of a DTP control using custom format strings. 
DTP controls support specified format characters that you can combine to 
create a format string. To assign the format string to the DTP control, use the 
DTM_SETFORMAT message. 

You can add body text to the format string. For example, if you want the control 
to display the current date with the format "Today is: 04:22:31 Tuesday Mar 23, 
1996", use the following format string: Today is: 'hh':'m':'s ddddMMMdd', 
'yyy. Body text must be enclosed in single quotation marks. 

Note that segments of nonformat characters in the preceding example are 
delimited by single quotation marks. Failure to surround body text in this 
way will result in unpredictable display by the DTP control. 
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Format Characters 
Format characters supported by DTP controls are described in the following table. 

String 
fragment 

"d" 

"dd" 

"ddd" 

"dddd" 

"gg" 

"h" 

"hb" 

"H" 

"HH" 

"rn" 
"mm" 

"M" 

"MM" 

"MMM" 

"MMMM" 

"t" 

"tt" 

"X" 

"y" 

"yy" 

"yyy" 

Description 

The one-digit or two-digit day. 

The two-digit day. Single-digit day values are preceded by a zero. 

The three-character weekday abbreviation. 

The full weekday name. 

The period and era string contained in the CAL_SERASTRING value 
associated with the specified locale. Windows CE ignores this 
element if the date to be formatted does not have an associated era or 
period string. 

The one-digit or two-digit hour in 12-hour format. 

The two-digit hour in 12-hour format. Single-digit values are preceded 
by a zero. 

The one-digit or two-digit hour in 24-hour format. 

The two-digit hour in 24-hour format. Single-digit values are preceded 
by a zero. 

The one-digit or two-digit minute. 

The two-digit minute. Single-digit values are preceded by a zero. 

The one-digit or two-digit month number. 

The two-digit month number. Single-digit values are preceded 
by a zero. 

The three-character month abbreviation. 

The full month name. 

The one-letter AM and PM abbreviation (that is, "AM" is displayed 
as "A"). 

The two-letter AM and PM abbreviation (that is, "AM" is displayed 
as "AM"). 

The callback field. The control uses the other valid format characters 
and queries the application to fill in the "X" portion of the string. The 
application must be prepared to handle the DTN_ WMKEYDOWN, 
DTN_FORMAT, and DTN]ORMATQUERY notification messages. 
Multiple "X" characters can be used in a series to signify unique 
callback fields. 

The one-digit year. For example, 1996 would be displayed as "6." 

The last two digits of the year. For example, 1996 would be displayed 
as "96." 

The full year. For example, 1996 would be displayed as "1996." 
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Callback Fields 
In addition to the standard format characters that define DTP fields, you can 
customize your output by specifying certain parts of a format string as callback 
fields. To declare a callback field, include one or more ASCII Code 88 "X" 
characters anywhere in the body of the format string. Like other DTP control 
fields, callback fields are displayed in left-to-right order, based on their location 
in the format string. 

You can create unique callback fields by repeating the "X" character. Thus, 
the following format string contains two callback fields: XXddddMMMdd', 
'yyyXXX. Remember, because callback fields are treated as valid fields, 
your application must be prepared to handle DTN_ WMKEYDOWN 
notification messages. 

When the DTP control parses the format string and encounters a callback field, it 
sends DTN_FORMAT and DTN_FORMATQUERY notification messages. The 
owner of the control must respond to these notifications to ensure that the custom 
information is properly displayed. 

Month Calendar Controls 
A month calendar control is a child window that displays a monthly calendar. The 
calendar can display one or more months at a time. 
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When a user taps the name of a month with the stylus, a pop-up menu appears that 
lists all the months of the year. A user can select a month by tapping its name on 
the menu. A user who is using the DTP control can use ALT +DOWN ARROW 
to activate the month calendar control. The user can scroll the displayed months 
forward or backward either by tapping the left arrow or right arrow at the top of 
the control or by pressing the PAGE UP or PAGE DOWN keys on the keyboard. 
When a user taps the year displayed at the top of the calendar next to the month, 
an up-down control appears. The user can use this control to change the year. 
The user can also use CTRL+PAGE UP or CTRL+PAGE DOWN to scroll from 
one year to another. A user can press keys on the keyboard to navigate; the arrow 
keys scroll between days, the HOME key moves to the beginning of a month, 
and the END key moves to the end of a month. Unless the calendar has the 
MCS_NOTODA Y style, the user can return to the current day by tapping the 
Today label at the bottom of the month calendar control. 

You create a month calendar control by specifying MONTHCAL_CLASS 
in the lpClassName parameter to the CreateWindowEx function. This class 
is registered when the common control DLL is loaded. You can use the 
InitCommonControls function to ensure that this DLL is loaded. 

To register the month calendar control class using the InitCommonControlsEx 
function, specify the ICC_DATE_CLASSES flag as the dwICC member of the 
INITCOMMONCONTROLSEX structure you pass in the lplnitCtris parameter. 

Month Calendar Styles 
Month calendar styles supported by Windows CE are described in the 
following table. 

Style 

MCS_MULTISELECT 

MCS_NOTODA YCIRCLE 

Description 

Specifies that the month calendar will send 
MCN_GETDA YSTATE notifications to request 
information about which days should be displayed 
in bold. 

Allows the user to select a range of dates. By 
default, the maximum range is one week. You can 
change the maximum selectable range using the 
MCM_SETMAXSELCOUNT message. 

Creates a month calendar that does not display a 
Today selection. 

Creates a month calendar that does not circle the 
current date. 

Displays the week number, from I through 52, to the 
left of each week in the calendar. 
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Day States 

Times 

A month calendar control that uses the MCS_DAYSTATE style supports 
day states. The control uses day state information to determine how it draws 
specific days within the control. Day state information is expressed as a 32-bit 
data type, MONTHDAYSTATE. Each bit in a MONTHDAYSTATE bit field, 
from 1 through 31, represents the state of a day in a month. If a bit is on, the 
corresponding day will be displayed in bold; otherwise it will be displayed with 
no emphasis. 

An application can explicitly set day state information by sending the 
MCM_SETDA YSTA TE message or by using the corresponding macro, 
MonthCaCSetDayState. Additionally, month calendar controls that use the 
MCS_DAYSTATE style send MCN_GETDAYSTATE notification messages 
to request day state information. 

Because the month calendar control is created, it will insert the current time into 
its "today" date and time. When a time is later set programmatically, the control 
will either copy the time fields as they are or validate them first, and then, if 
invalid, store the current default times. Messages that set a date and the manner 
in which those messages treat time fields are described in the following table. 

Message 

MCM_SETCURSEL 

MCM_SETSELRANGE 

Description 

The control copies the time fields as they are, without 
validation or modification. 

The control validates the time fields of the structures passed 
in. If they are valid, the time fields are copied without 
modification. If they are invalid, the control copies the time 
fields from the "today" date and time. 

The control validates the time fields of the structures passed 
in. If they are valid, the time fields are copied without 
modification. If they are invalid, the control retains the time 
fields from the current selection ranges. 

The control copies the time fields as they are, without 
validation or modification. 

When a date is retrieved from the month calendar control, the time fields 
will be copied from the stored times without modification. Handling of the time 
fields by the control is provided as a convenience to you. The control does not 
examine or modify the time fields as a result of any operation other than those 
previously listed. 
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Status Bars 
A status bar, also known as a status window, is a horizontal window positioned 
at the bottom of a parent window. It displays status infonnation defined by 
the application. 

Status bar 

You create a status bar by calling the CreateStatusWindow function. 
This class is registered when the common control DLL is loaded. You 
can use the InitCommonControls function to ensure that this DLL is 
loaded. To register the status bar class using the InitCommonControlsEx 
function, specify the ICC_ BAR_CLASSES flag as the dwICC member of the 
INITCOMMONCONTROLSEX structure you pass in the lplnitCtrls parameter. 

Size and Height 
The window procedure for the status bar control automatically sets the initial size 
and position of the window. The width is the same as that of the parent window's 
client area. The height is based on the width of the window's borders and on the 
metrics of the font that is currently selected into the status bar's device context. 

The window procedure automatically adjusts the size of the status bar whenever 
it receives a WM_SIZE message. Typically, when the size of the parent window 
changes, the parent sends a WM_SIZE message to the status bar. 

An application can set the minimum height of a status bar's drawing area 
by sending the window an SB_SETMINHEIGHT message that specifies 
the minimum height in pixels. The drawing area does not include the 
window's borders. 
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You retrieve the widths of the borders of a status bar by sending the window 
an SB_GETBORDERS message. The message includes the address of a three­
element array that receives the widths. 

Multiple-Part Status Bars 
A status bar can have many different parts, each displaying a different line of text. 
You divide a status bar into parts by sending the window an SB_SETPARTS 
message, which specifies the number of parts to create and the address of an 
integer array. The array contains one element for each part, and each element 
specifies the client coordinate of the right edge of a part. 

A status bar can have a maximum of 255 parts, although applications typically 
use far fewer than that. You retrieve a count of the parts in a status bar, as well 
as the coordinate of the right edge of each part, by sending the window an 
SB_GETPARTS message. 

A simple mode status bar is useful for displaying Help text for menu items while 
the user is scrolling through the menu. You put a status bar in simple mode by 
sending it an SB_SIMPLE message. A simple mode status bar displays only one 
part. When the text of the window is set, the window is invalidated, but it is not 
redrawn until the next WM_P AINT message. Waiting for the message reduces 
screen flicker by minimizing the number of times the window is redrawn. 

The string that a status bar displays while in simple mode is maintained separately 
from the strings that it displays while it is not in simple mode. This means you 
can put the window in simple mode, set its text, and switch out of simple mode 
without the original text being changed. 

Windows CE supports a status bar notification, SBN_SIMPLEMODECHANGE, 
that a status bar sends when the simple mode changes as a result of receiving an 
SB_SIMPLE message. 

Status Bar Text 
You set the text of any part of a status bar by sending the SB_SETTEXT message, 
specifying the zero-based index of a part, an address of the string to draw in the 
part, and the technique for drawing the string. The drawing technique determines 
whether the text has a border and, if it does, the style of the border. It also 
determines whether the parent window is responsible for drawing the text. 

By default, text is left-aligned within the specified part of a status bar. You can 
embed tab characters, for example, \ t, in the text to center it or right-align it. Text 
to the right of a single tab character is centered, and text to the right of a second 
tab character is right-aligned. 
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To retrieve text from a status bar, use the SB_GETTEXTLENGTH and 
SB_GETTEXT messages. 

If your application uses a status bar that has only one part, you can perform 
text operations by using the WM_SETTEXT, WM_GETTEXT, and 
WM_GETTEXTLENGTH messages. These messages deal only with the 
part that has an index of zero, allowing you to treat the status bar much like 
a static text control. 

To display a line of status information without creating a status bar, use the 
DrawStatusText function. The function uses the same techniques to draw the 
status information as it uses to draw the window procedure for the status bar, but 
it does not automatically set the size and position of the status information. When 
calling the DrawStatusText function, you must specify the size and position of 
the status information as well as the device context of the window in which to 
draw it. 

A ToolTip is a tiny, rectangular pop-up window that displays a brief description 
of a command bar button's purpose when the user holds the stylus on the button 
for more than 0.5 second. If the user lifts the stylus from the screen while it is still 
positioned over the button, the button is activated. If the user moves the stylus 
away from the button before raising the stylus from the screen, the button is 
not activated. 

Selected Button 

ToolTip 

Windows CE supports ToolTips only for command bar and toolbar buttons. it 
does not support ToolTips for the menus or combo boxes in a command bar. To 
add ToolTips to a command bar, use the CommandBar_AddTooltips function. 

The CommandBar_AddtoolTips function does not make a copy of the array of 
ToolTip strings you pass to it. It directly uses the memory address you pass to it in 
the IpToolTips parameter. Do not release the memory allocated for this array until 
the program exits. 

ToolTips usually display only the name of a button's command, but they can also 
display the shortcut key for the command. For more information about shortcut 
keys, see Chapter 16, "Dialog Boxes, Menus, and Other Resources." 
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Progress Bars 
A progress bar is a common control that indicates the progress of a lengthy 
operation by displaying a colored bar inside a horizontal rectangle. The length of 
the bar in relation to the length of the rectangle corresponds to the percentage of 
the operation that is complete. 

Progress bar 

You create a progress bar by specifying PROGRESS_CLASS in the lpClassName 
parameter to the CreateWindowEx function. This class is registered when the 
common control DLL is loaded. You can use the InitCommonControls function 
to ensure that this DLL is loaded. 

To register the progress bar class using the InitCommonControlsEx function, 
specify the ICC_PROGRESS_CLASS flag as the dwICC member of the 
INITCOMMONCONTROLSEX structure you pass in the lplnitCtrls parameter. 

Progress Bar Styles 
Progress bar styles supported by Windows CE are described in the 
following table. 

Style 

Range and Current Position 

Description 

Displays progress status in a smooth scrolling bar instead of 
the default segmented bar. 

Displays progress status vertically, from bottom to top. 

A progress bar's range represents the entire duration of the operation, and the 
current position represents the progress that the application has made toward 
completing the operation. The window procedure uses the range and the current 
position to determine the percentage of the progress bar to fill with the highlight 
color as well as to determine what text, if any, to display within the progress bar. 

H you do not set the range values, the system sets the minimum value to zero and 
the maximum value to 100. You can adjust the range to convenient integers by 
using the PBM_SETRANGE message. 
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A progress bar provides several messages that you can use to set the current 
position. The PBM_SETPOS message sets the position to a specified value. The 
PBM_DELTAPOS message advances the position by adding a specified value to 
the current position. The PBM_SETSTEP message allows you to specify a step 
increment for a progress bar. Subsequently, whenever you send the PBM_STEPIT 
message to the progress bar, the current position advances by the specified 
increment. By default, the step increment is set to 10. 

Note The range values in a progress bar are considered signed integers. Any 
number greater than Ox7FFFFFFF is interpreted as a negative number. 
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CHAPTER 14 

Buttons 

Windows CE provides dialog boxes and controls to support communication 
between an application and the user. A button is a Windows control that a user 
can turn on or off to provide input to an application. Buttons can be used alone 
or in groups and can appear with or without application-defined text, known as 
a label. Buttons belong to the BUTTON window class. 

The user turns a button on or off by selecting it with the stylus or keyboard. 
Selecting a button changes its visual appearance and state, for example, from 
checked to unchecked. A button can send messages to its parent window, and 
a parent window can send messages to a button. 

Although you can use buttons in overlapped, pop-up, and child windows, they are 
designed for use in dialog boxes where Windows CE standardizes their behavior. 
If you use buttons outside dialog boxes, you increase the risk that your application 
may behave in a nonstandard fashion. You can create customized buttons by using 
window subclassing procedures. 

Windows CE provides four kinds of buttons: push buttons, check boxes, radio 
buttons, and group boxes. Each type has one or more styles that affect the button's 
appearance, behavior, or both. 

The following button types are described in this chapter: 

• Check boxes 

• Group boxes 

• Push buttons 

• Radio buttons 
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Button States 
A button's state can be characterized by its focus state, push state, and check 
state. The focus state applies to a check box, radio button, or push button. A 
button receives the keyboard focus when the user selects it and loses the focus 
when the user selects another control. Only one control can have the keyboard 
focus at a time. 

The push state applies to a push button, check box, radio button, or three-state 
check box, but does not apply to other buttons. The push state of a button can be 
either pushed or not pushed. When a push button is pushed, the button is drawn 
as a sunken button. When it is not pushed, it is drawn as a raised button. When a 
check box, radio button, or three-state check box is pushed, the background of the 
button appears dimmed. When it is not pushed, the background of the button does 
not appear dimmed. 

The check state applies to a check box, radio button, or three-state check box, 
but does not apply to other buttons. The state can be checked, unchecked, or 
indeterminate; the latter state applies only to three-state check boxes. A check box 
is checked when it contains a check mark, and is unchecked when it does not. A 
radio button is checked when it contains a black dot and it is unchecked when it 
does not. A three-state check box is checked when it contains a check mark, 
unchecked when it does not, and indeterminate when it contains a box that 
appears dimmed. Windows CE changes the check state of an automatic button, 
but the application must change the check state of a button that is not automatic. 

Changes to a Button State 
When the user selects a button, either the operating system or the application must 
change one or more of the button's state elements. Windows CE automatically 
changes the focus state for all button types, the push state for push buttons, and 
the check state for all automatic buttons. The application must make all other 
state changes, taking into account the button's type, style, and current state. For 
example, an application must change the check state for a check box or a radio 
button. When an application changes the check state for a radio button, it may 
also need to change the check state of other radio buttons in the same group to 
ensure the mutually exclusive nature of radio buttons. 

An application can determine a button's state by sending it a BM_ GETCHECK or 
BM_GETSTATE message; the application can set a button's state by sending it a 
BM_SETCHECK or BM_SETSTA TE message. 
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Selecting a Button 
Windows CE provides three ways for a user to select a button: by touching it with 
a stylus, by tabbing to it and then pressing the ENTER key, or by tabbing to the 
selected button in the group and using the arrow keys to move within that group. 
This last method is only available if the button is part of a group defined by the 
WS_GROUP style. In addition to these predefined methods, you can create a 
keyboard accelerator to a button. A keyboard accelerator, also known as a 
shortcut key, is a keystroke or combination of keystrokes that generates a 
WM_COMMAND message. For more information about keyboard 
accelerators, see Chapter 16, "Dialog Boxes, Menus, and Other Resources." 

Selecting a button generally causes the following events: 

1. Windows gives the button the keyboard focus. 

2. The button sends its parent window a message to notify it of the selection. 

3. The parent window or Windows CE sends the button a message to change 
its state. 

4. The parent window or Windows CE repaints the button to reflect its 
new state.· 

Notification Messages from Buttons 
When the user selects a button, its state changes, and the button sends notification 
messages to its parent window about the changed state. For example, a push 
button control sends the BN_CLICKED notification message whenever the user 
chooses the button. In all cases, the low-order word of the wParam parameter 
contains the control identifier, the high-order word of wParam contains the 
notification code, and the IParam contains the control window handle. 

Both the message and the parent window's response to it depend on the type, 
style, and current state of the button. Button notification messages that an 
application should monitor and process are described in the following table. . 

Message 

BN_CLICKED 

BN_DISABLE 

BN_PUSHED 

BN_KlLLFOCUS 

BN_PAINT 

BN_SETFOCUS 

BN_UNPUSHED 

Description 

The user clicked a button. 

A button is disabled. 

The user pushed a button. 

The button lost the keyboard focus. 

The button should be painted. 

The button gained the keyboard focus. 

The button is no longer pushed. 
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A button sends the BN_DISABLE, BN_PUSHED, BN_KILLFOCUS, 
BN_PAINT, BN_SETFOCUS, and BN_UNPUSHED notification messages only 
if it has the BS_NOTIFY style. It sends the BN_CLICKED notification message 
regardless of the BS_NOTIFY style. 

For automatic buttons, the operating system perfonns pushing, unpushing, and 
painting. In this case, the application typically processes only the BN_CLICKED 
notification message. For buttons that are not automatic, the application usually 
responds to the notification message by sending a message to change the state of 
the button. 

When the user selects an owner-drawn button, the button sends its parent window 
a WM_DRA WITEM message containing the identifier of the control to be drawn 
and infonnation about its dimensions and state. 

Messages to Buttons 
A parent window can send messages to a button in an overlapped or child window 
by using the SendMessage function. It can send messages to a button in a dialog 
box by using the SendDlgItemMessage and CheckRadioButton functions. 

An application can use the BM_GETCHECK message to retrieve the check state 
of a check box or radio button. An application can also use the BM_GETSTATE 
message to retrieve the button's current states, that is, the check state, push state, 
and focus state. 

The BM_SETCHECK message sets the check state of a check box or radio button 
and the BM_SETST ATE message sets the push state of a button. You can change 
the style of a button by using the BM_SETSTYLE message, which changes the 
button styles within a type. For example, it changes a check box to an automatic 
check box. This message is not designed for changing between types, for 
example, changing a check box to a radio button. An application should not 
change a button from one type to another. 

You can use the DM_GETDEFID message to retrieve the identifier of the default 
push button control in a dialog box. You can use the DM_SETDEFID message to 
set the default push button for a dialog box. When you use the SetFocus function 
on a dialog box control, you should use the WM_NEXTDLGCTL message, rather 
than the DM_SETDEFID message, to change the default button style. 
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Button Color Messages 
Windows provides default color values for buttons. The system sends a 
WM_CTLCOLORBTN message to a button's parent window before the button 
is drawn. This message contains a handle of the button's device context and a 
handle of the child window. The parent window can use these handles to change 
the button's text and background colors. Default button-color values are described· 
in the following table. 

Value 

COLOR_BTNFACE 

COLOR_BTNIllGHLIGHT 

COLOR_BTNSHADOW 

COLOR_BTNTEXT 

COLOR_GRAYTEXT 

COLOR_WINDOW 

COLOR_ WINDOWFRAME 

COLOR_WINDOWTEXT 

Element colored 

Button faces. 

Highlight area-the top and left edges-of a button. 

Shadow area-the bottom and right edges-of 
a button. 

Regular text in buttons. 

In buttons, disabled text appears dimmed. This color 
is set to zero if the current display driver does not 
support a solid gray color. 

Window backgrounds. 

Window frames. 

Text in windows. 

An application can retrieve the default values for these colors by 
calling the GetSysColor function, or it can set the values by calling 
the SetSysColors function. 

Button Default Message Processing 
The window procedure for the predefined button control window class processes 
defaults for all messages that the button control procedure does not process. When 
the button control procedure returns FALSE for any message, the predefined 
window procedure checks the messages and performs the default actions 
described in the following table. 

Message 

BM_GETCHECK 

BM_GETSTATE 

Default action 

Sends the button a WM_LBUTfONDOWN and a 
WM_LBUTTONUP message, and sends the parent 
window a BN_CLICKED notification message. 

Returns the check state of the button. 

Returns the current check state, push state, and focus 
state of the button. 
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Message 

WM_ENABLE 

WM_ERASEBKGND 

WM_GETFONT 

WM_KEYDOWN 

WM_KEYUP 

WM_LBUTTONDBLCLK 

WM_LBUTTONDOWN 

WM]AINT 

Default action 

Sets the check state for all styles of radio buttons and 
check boxes. If the wParam parameter is greater than 
zero for radio buttons, the button is given the 
WS_TABSTOP style. 

Sets the push state of the button. For owner-drawn 
buttons, a WM_DRA WITEM message is sent to the 
parent window if the state of the button has changed. 

Sets the button style. If the low-order word of the 
lParam parameter is TRUE, the button is redrawn. 

Changes the check state of a check box when the user 
presses the space bar. 

Paints the button. 

Erases the background for owner-drawn buttons. The 
backgrounds of other buttons are erased as part of the 
WM]AINT and WM_ENABLE processing. 

Returns a handle of the current font. 

Pushes the button, if the user presses the SPACEBAR. 

Releases the mouse capture for all cases except the 
TAB key. 

Removes the focus rectangle from a button. For push 
buttons and default push buttons, the focus rectangle is 
invalidated. If the button has the mouse capture, the 
capture is released, the button is not clicked, and any 
push state is removed. 

Sends a BN_DBLCLK notification message to the 
parent window for radio buttons and owner-drawn 
buttons. For other buttons, a double-click is processed 
as a WM_LBUTTONDOWN message. 

Highlights the button if the position of the mouse 
cursor is within the button's client rectangle. 

Releases the mouse capture if the button has the 
mouse capture. 

Draws the button according to its style and, 
current state. 

Draws a focus rectangle on the button getting the 
focus. For radio buttons and automatic radio 
buttons, the parent window is sent a BN_CLICKED 
notification message. 

Sets a new font and, optionally, updates the window. 
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Default action 

Sets the text of the button. In the case of a group box, 
the message paints over the preexisting text before 
repainting the group box with the new text. 

Releases the mouse capture for all cases except the 
TAB key. 

A check box is a small square box with a label next to it. A user can turn a check 
box on or off by tapping it with the stylus or pressing the space bar when the 
check box has the keyboard focus. The box is empty in its default off state and 
has a check mark in it when it is turned on. 

n'··· .. · .. ·· .. ·· .. · .. ·· .... · ............ ·· .. , 
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o 19nore UPPERCASE 

Checkbox 

Applications display check boxes in a group box to permit the user to choose 
from a set of related but independent options. For example, an application might 
present a group of check boxes from which the user can select error conditions 
that produce warning beeps. 

When the user selects a check box of any style, the check box receives the 
keyboard focus from Windows CE, which sends the check box's parent window 
a WM_COMMAND message containing the BN_CLICKED notification code. 
The parent window does not acknowledge this message if it comes from an 
automatic check box or automatic three-state check box, because Windows CE 
automatically sets the check state for those styles. But the parent window must 
acknowledge the message if it comes from an application-defined check box or 
three-state check box because the parent window, not Windows CE, is responsible 
for setting the check state for those styles. Regardless of the check box style, 
Windows CE automatically repaints the check box once its state is changed. 
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Check Box Styles 
Check box styles supported by Windows CE are described in the following table. 

Style 

Group Boxes 

Description 

Creates a check box in which the box can be unavailable 
as well as checked or unchecked. Use the unavailable 
state to show that the state of the check box is 
not detennined. 

Creates a three-state check box in which the state cycles 
through checked, unavailable, and unchecked each time 
the user selects the check box. 

Creates a check box in which the check state 
automatically toggles between checked and unchecked 
each time the user selects the check box. 

Creates a small, empty check box with a label displayed 
to the right of it. To display the text to the left of the 
check box, combine this flag with the 
BS_RIGHTBUTTON style. 

Left-aligns the text in the button rectangle that is on the 
right side of the check box. 

Right-aligns text in the button rectangle that is on the 
right side of the check box. 

Positions a check box's square on the right side of the 
button rectangle. 

Turns the control into a tab stop, which allows the user 
to select the control by tabbing through the controls in 
a dialog box. 

A group box is a rectangular area within a dialog box in which you can group 
together controls that are semantically related. The controls are grouped by 
drawing a rectangular border around them. Any text associated with the group 
box is displayed in its upper-left comer. The sole purpose of a group box is to 
organize controls related by a common purpose, which is usually indicated 
by the label. The group box has only one style, defined by the constant 
BS_GROUPBOX. Because a group box cannot be selected, it has no check state, 
focus state, or push state. An application cannot send messages to a group box. 



Chapter 14 Buttons 275 

Group Box 

Group box 

Because group boxes are opaque in Windows CE, you must always add them to 
your dialog box template after you have added everything else. Anything you 
add to the template after you add the group box will be hidden underneath it. By 
adding group boxes last, you ensure that the group boxes are at the bottom of the 
Z order and will not hide your other controls. 

You create a group box by specifying the BS_GROUPBOX style in the 
CreateWindow or CreateWindowEx function. 

Push Buttons 
A push button, also known as a command button, is a small, rectangular control 
that a user can turn on or off by tapping it with the stylus. A push button has a 
raised appearance in its default, or off, state and a depressed appearance when it is 
turned on. Windows CE supports owner-drawn push buttons, which are discussed 
later in this chapter. 

Push button 

When the user clicks a push button, it receives the keyboard focus from Windows 
CE, which sends the button's parent window a WM_COMMAND message 
containing the BN_CLICKED notification code. In response, the dialog box 
closes and carries out the operation indicated by the button. 






































































































































































































































































































































































































































































































































































































































































