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} 

DEBUGMSG (ZONE~FUNC, CDTAG TEXT("GEN_Read--\r\n"))); 
return dwBytesRead; 

II====================================================================== 
II GEN_Write - Called when driver written 
II 
DWORD GEN_Wri te C DWORD dwOpen, LPVOlO pBuffer, DWORD dwCount l { 

DWORD dwBytesWritten = 0; 
DEBUGMSG CZONE_FUNC I ZONE_DRVCALLS, 

CDTAG TEXT("GEN_Write++ dwOpen: %x\r\n").,dw0pen)l; 

DEBUGMSG ( ZONE_FUNC, ( DTAG TEXT( "GEN_Wri te- -\r\n''))J; 
return dwBytesWritten; 

} 

II GEN_Seek - Called when SetFilePtr called 
II 
DWORD GEN_Seek ( DWORD dwOpen. long. l Delta, WORD wTypel 

DEBUGMSG CZONE_FUNC I ZONE_DRVCALLS. 
(DTAG TEXT<"GEN_Seek++ .dwOpen: 

(continued) 
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Figure 17-3 (continued) 
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II Open the Active key for the driver. 
status = RegOpenKeyEx(HKEY_LOCAL_MACHINE, (LPTSTRl dwContext, 

0, 0 , & h Keyl ; 

if (status == ERROR_SUCCESS) { 
II Read the key value. 
dwlen = sizeof(szKeyNamel; 
status= RegQueryValueEx (hKey, TEXT("Key"), NULL, &dwType, 

(PBYTE)szKeyName, &dwlen); 

RegCloseKey(hKey); 
if (status == ERROR_SUCCESS) 

status = RegOpenKeyEx (HKEY_LOCAL_MACHINE, (LPTSTRl 
dwContext, 0, 0, &hKey); 

if (status == ERROR_SUCCESS) { 

} else 

II This driver doesn't need any data from the key, so as 
II an example, it just reads the Prefix value, which 
II identifies the three-char prefix (GEN) of thts driver. 
dwlen = sizeof (szPrefixl; 
status= RegQuer.YValueEx (hKey, TEXT("Prefix"l, NULL, 

&dwType, (PBYTE)szPrefix, &dwlen); 
RegCl os.el<ey(hKey): 

else 
DEBUGMSG tlONE_ERROR, 

(TEXT<"Error opening driver key\r\n"))); 

DEBUGMSG (ZONE_ERROR, CTEXT("Error opening Atttve \ey\r\n"))); 

DEBUGMSG CZONE_FUNC, (DTAG TEXT("GetConfigData--\r.l.n"))); 
return 0; 

The majority of the lines of code in GenDriver are DEBUGZONE macros. 
The messages are handy for learning exactly when and how the different entry 
points of the driver are called. The GetConfigData routine at the end of the code 
shows how to test the Context value to determine whether the value passed to 
the !nit function was a pointer to a string or merely a number. 

The driver template above is a good starting point for any stream driver you 
want to write. Simply change the three-character name GEN to whatever your 
driver is named and go from there. 
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Asynchronous Driver 1/0 
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When I described the file system functions in Chapter 7, I mentioned that the 
ReadFile and WriteFile functions don't support asynchronous I/0. This limita­
tion means that the Windows CE implementation of the file system API doesn't 
support having the operating system provide data back to the application after 
the function returns. For file reads and writes, an application can get around this 
problem simply by spawning a separate thread to perform the read or write and 
then signaling the primary thread when the data transfer is complete. At times, 
however, it might be better to have a device driver perform the asynchronous 
data transfer and notify the calling application or driver when the transfer is 
complete. This tactic simplifies the application and allows the driver to tune 
the secondary thread to provide the best performance when reading or writing the 
data. The question is, how can a device driver perform asynchronous I/0 if 
the operating system doesn't? The answer is simple: just because Windows CE 
doesn't support a feature doesn't mean you can't implement it yourself. Before 
I go into more detail about asynchronous drivers, I need to provide some back­
ground information. 

One question you might have asked when I was talking about mapping 
pointers was how a device driver can write to a buffer that's in another 
application's slot. And if a driver can access another slot, can any application 
write into any slot? The answers to both questions lie in how Windows CE 
memory protection works. 

As I mentioned earlier, each application is assigned a slot when it launches. 
While a thread in the application is running, its slot is cloned into slot 0. While 
the application is running, it can access slot 0 and its own slot. Attempting to 
read or write data in the other slots will result in a memory protection excep­
tion. 2 This way, applications are protected from one another. 

When an application calls an operating system function, the part of the 
operating system that processes the function, NK, FileSys, Device, or GWES, is 
granted access to the calling process's slot for the duration of the function. This 
is also true for calls to device drivers. While the device driver is processing the 
call-whether it's Read, Write, or IOControl-the driver can write to the buffers 
located in the calling application's slot. As soon as the function is complete, the 
driver loses access to the calling application's slot. 

If we apply this knowledge to asynchronous I/0, we see that the driver has 
a problem. Although it can map a pointer back to the calling application's slot, 
it doesn't have access rights to that slot after the call to the driver completes. 

2. This is not technically true because the operating system might enable a thread to access slots contain­
ing operating system processes as needed. 
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However, one Windows CE-specific function allows an application to modify the 
slot protection scheme. This function is SetProcPermissions and is prototyped as 

DWORD SetProcPermissions (DWORD newperms); 

The single parameter is a bitmask, one bit for each slot. When a bit is set to 1, 
the application will have access to the corresponding slot. For example, to en­
able access to slot 1, set the least significant bit to 1. A function prototype for 
SetProcPermissions isn't defined in the SDK include files, only in the Platform 
Builder. The description of SetProcPermissions just might make some program­
mers sit up in their chairs. Yes, this function is essentially the keys to the king­
dom. A quick call to SetProcPermissions with the newperms parameter set to 
OxFFFFFFFF enables an application to write to every slot in the system. One 
caveat: just because you can doesn't mean you should. 

Memory protection exists for the benefit of programmers. By throwing 
exceptions when an errant memory access is made, the operating system catches 
the mistake the programmer made. So although applications can disable the 
Windows CE slot protection scheme, there is no reason they should, and plenty 
of reasons they shouldn't. Instead, applications should query the permissions they 
are currently granted and, if necessary, modify them for the situation. To query 
an application's permissions, use the function 

DWORD GetCurrentPermissions (void); 

The function returns the slot permission bitmap for the current application. If this 
function is called from within a driver, the permission mask will include the slot 
containing the device manager and the calling process's slot. Remember, during 
the life of the call, the driver has access to the caller's slot. 

At this point, we have all the tools necessary for asynchronous 1/0. We can 
create a secondary thread; we learned how to do that in Chapter 8. We can map 
pointers back to the calling process's slot. Finally, we can query the current 
permissions and set them when necessary. However, you should consider a few 
more items when implementing asynchronous 1/0. 

First, the rights to access other slots that can be changed with SetProc­
Permissions are thread-specific, not process-specific, which means that setting 
the permission mask of one thread in a process doesn't affect the other thread's 
permissions. So the secondary thread must call SetProcPermissions, not the thread 
processing the call to the driver. 

Second, any mapping of pointers must take place in the call to the driver, 
not in the secondary thread because the function GetCallerProcess, which is used 
in conjunction with MapPtrToProcess, needs a calling process. The secondary 
thread wasn't called; it was started-so calling GetCallerProcess in the second­
ary thread will fail. 
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Finally, the secondary thread will need some way to signal the calling pro­
cess that the I/0 is complete. You can achieve this by means as simple as the 
driver posting a message to a window owned by the calling process or by sig­
naling an event. The following code implements an IOCTL command that uses 
asynchronous I/0 to fill a buffer: 

II Structure passed by application to driver 
typedef struct { 

PBYTE pBuff; II Pointer to destination buffer 
int nSize; II Size of buffer 
HWND hWnd; II Window handle to send message when done 
UINT wMsg; II Message to send to app when done 

ASYNCSTRUCT, *PASYNCSTRUCT; 

II Structure passed from primary driver thread to secondary thread 
typedef struct { 

ASYNCSTRUCT asy; II Copy of caller's data 
DWORD dwCurrPermissions; II Calling thread's permissions 

THREADASYNCSTRUCT, *PTHREADASYNCSTRUCT; 

II SetProcPermissions is defined only in the Platform Builder include files. 
#ifndef SetProcPermissions 
DWORD SetProcPermissions (DWORD); 
#endif llSetProcPermissions 

II====================================================================== 
II AsyncThread - Secondary thread that performs async IIO 
II 
int AsyncThread (PVOID pArg) { 

DWORD dwOldPerms; 
PTHREADASYNCSTRUCT ptArgs; 
int i, re = ERROR_SUCCESS; 

if (!pArg) return -1; 
ptArgs = (PTHREADASYNCSTRUCTJpArg; 

II Set thread permissions. 
dwOldPerms = SetProcPermissions (ptArgs->dwCurrPermissions); 

II Write the "data." 
_try { 

for (i = 0; (i < 10) && (i < ptArgs->asy.nSize); i++) 
*PtArgs->asy.pBuff++ = i; 
Sleep (1000); II This makes this take a while. 

_except (EXCEPTION_EXECUTE_HANDLER) 
re = ERROR_BUFFER_OVERFLOW; 
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II We're done; notify calling application. 
if (IsWindow (ptArgs->asy.hWnd)) 

PostMessage (ptArgs->asy.hWnd, ptArgs->asy.wMsg, re, 0); 

II We don't really need to do this since we're terminating, but 
II it's better to set a good example. 
SetProcPermissions (dwOldPerms); 

II Clean up. 
LocalFree ((PVOID)ptArgs); 
return 0; II Terminate thread by returning. 

II====================================================================== 
II IOControl - Driver IOControl entry point 
II 
DWORD xxx_IOControl (DWORD dwOpen, DWORD dwCode, PBYTE pln, DWORD dwin, 

PBYTE pOut, DWORD dwOut, DWORD *pdwBytesWritten) { 
PDRVCONTEXT pState; 

pState = (PDRVCONTEXT) dwOpen; 
switch (dwCode) { 

case IOCTL_ASYNC: 
{ 

PTHREADASYNCSTRUCT ptArgs; 
PASYNCSTRUCT pAppAsyncin; 
HANDLE hThread; 

II Validate input parameters. 
if (!pin I I (dwin < sizeof CASYNCSTRUCT))) { 

SetLastError(ERROR_INVALID_PARAMETERl; 
return FALSE; 

} 

II Cast input buff ptr to struct pointer we can understand. 
pAppAsyncin (PASYNCSTRUCT)pin; 

II Allocate a buffer to pass data to secondary thread. 
ptArgs = (PTHREADASYNCSTRUCT)LocalAlloc (LPTR, 

sizeof CTHREADASYNCSTRUCT)); 

II Copy input structure from application since some applications 
II forget and put this kind of stuff on the stack. 
ptArgs->asy = *pAppAsyncin; 
ptArgs->dwCurrPermissions = GetCurrentPermissions(); 

II Map pointer to app buffer. 
ptArgs->asy.pBuff = MapPtrToProcess (pAppAsyncin->pBuff, 

GetCallerProcess()); 
II Create async thread. 
hThread = CreateThread (NULL, 0, AsyncThread,(PVOID)ptArgs, 

0, 0); 

(continued) 
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if ( !hThread) { 
SetLastError(ERROR_NOT_ENOUGH_MEMORY); II Catchall error 
LocalFree ((PVOID)ptArgs); 
return FALSE; 

II Always close handles. 
CloseHandle (hThread); 

return TRUE; 

default: 
DEBUGMSG (ZONE_ERROR, 

CDTAG TEXTC"GEN_IOControl: unknown code\r\n"))); 
return FALSE; 

return TRUE; 

The preceding code contains a driver IOControl entry point and a routine 
AsyncThread that executes the secondary thread. When the IOCTL_ASYNC com­
mand is received, the driver allocates a structure for the data and copies the data 
passed from the application. The driver then maps the pointer contained in the 
structure and saves its current permissions mask. The secondary thread is then 
created by means of a call to CreateThread. The AsyncThread routine then starts. 
The routine sets its permissions mask to match the mask that was passed from 
the driver's primary thread. The data is then written with a Sleep statement to kill 
some time and thereby simulate the time it might take to read data from real 
hardware. Once the data is written, a message is sent to the window handle passed 
in the original call. AsyncThread then frees the buffer containing the informa­
tion passed from the primary thread and terminates. 

While most application programmers will never need to know how to imple­
ment asynchronous 1/0 in a driver, understanding the fundamental concepts of 
this technique is a good foundation for understanding how Windows CE works 
under the covers. In its relatively short existence, Windows CE has evolved into 
a fairly complex and quite robust operating system. The componentized design 
of Windows CE, coupled with its Win32-standard API, provides a unique combi­
nation of flexibility and familiarity that is unmatched among today's operating 
systems. All in all, it's not a bad OS. Have fun programming Windows CE. I do. 
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CnctNote.h file, 676- 77 
CnctNote.rc file, 67~ 76 
CNT_CLASSICTIME flag, 716 
CNT_PERIOD flag, 713 
CNT_TIME flag, 713 
CoCreatelnstance function, 672, 674, 684 
code wizards, 778, 780 
Colnitialize function, 672 
colon (:) in device driver names, 926 
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color 
background, 39-40, 41, 46, 47, 205 
and controls, 205 
creating brushes to fill shapes, 72-73 
foreground, 39-40, 46, 47 
four-color bitmaps, 63 

Color common dialog, 222, 223, 258 
COLOREF parameter, 71 
COLOR_STATIC constant, 205 
combo boxes, 168, 172-73, 275, 293 
COMMANDBANDRESTOREINFO 

structure, 316 
command bands 

adding to applications, 295-99 
creating, 294-95 
handling messages, 302-3 
image lists, 294 
initializing, 299-300 
vs. menu bars, 775-76 
overview, 293 
saving band layout, 300-302 
vertical, 295, 296-97 

CommandBands_AddAdornments 
function, 300 

CommandBands_AddBands function, 
295-99 

CommandBands_ Create function, 
294-95, 299 

CommandBands_ GetCommandBar 
function, 299 

CommandBands_ GetRestorelnformation 
function, 300-301, 317 

CommandBands_Height function, 302 
CommandBands_IsVisible function, 303 
COMMANDBANDSRESTOREINFO 

structure, 300-301, 302 
CommandBands_Show function, 302-3 
CommandBar _AddAdornments function, 

29, 277 
CommandBar _AddBitmap function, 

268-69, 270, 272, 813 
CommandBar _AddButtons function, 

270-71 
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CommandBar _AddToolTips function, 
276-77 

CommandBar _AlignAdornments function, 
277 

CommandBar_Create function, 29, 266-67 
CommandBar_Destroy function, 31-32, 

277-78 
CommandBar _DrawMenuBar function, 

267-68 
CommandBar_GetMenu function, 267 
CommandBar_Height function, 30, 277 
CommandBar _InsertButton function, 271 
CommandBar _InsertComboBox function, 

275-76 
CommandBar _InsertMenubarEx function, 

124, 267 
CommandBar _InsertMenubar function, 267 
CommandBar_IsVisible function, 277 
command bars 

adding buttons to, 268-69 
adding menus to, 267-68 
attaching menus to, 29, 124 
combo boxes for, 275-76 
creating, 266-67 
design guidelines, 278 
destroying, 31-32, 33, 277-78 
disabled buttons, 272 
drop-down buttons for, 273-75 
example program, 278-93 
handling button clicks, 272 
hiding/showing, 277 
vs. menu bars, 775-76 
new to Windows CE, 5 
overview, 266 
on Pocket PCs, 33, 34 
referencing images, 270-71 
resizing, 277, 293 
role in client area, 30 
tool tips for, 276-77 
visibility, 277 

CommandBar _Show function, 277 
command line applications, 752-57 
commctrl.h file, 265 



committed memory pages, 350, 356, 
359, 360 

COMMITTIMEOUTS structure, 938-39 
common control library, 320 
common controls 

initializing DLL, 264-65 
overview, 263-64, 266 
programming, 264-65 
using for menu bars, 786-87 

common dialog library, 147-48 
common dialogs, 222-23 
Common Executable Format (CEF), 819 
COMMPROP structure, 548-49 
COMMTIMEOUTS structure, 545-46 
CompactFlash cards, 818, 928 
Compaq iPAQ Pocket PC, 353-54, 715, 

715, 751, 752 
compile-time versioning, 912-13 
Component Object Model (COM) 

file filters, 684-707 
method of connection notification, 

672-75 
overview, 673 

ComposeLine function, 404-5 
COMSTAT structure, 551 
CON devices, 753 
conditional code compilation, 779, 913 
configuration dialog box, 850 
CONNDLG_RO_FATH flag, 579 
CONNECTDLGSTRUCT structure, 578-79 
connect function, 602, 627 
connection notification 

CnctNote program, 675-84 
COM method, 672-75 
overview, 670 
registry method, 670-71 

connection-oriented connections, 598-603 
connections 

datagram vs. stream, 598 
persistent, 578 
stream, 598-603 

CONNECT_UPDATE_PROFILE flag, 578, 579 
console applications, 752-57 
console drivers, 753 

CONTEXT structure, 535, 536 
CONTROL_C_EXIT code, 535 
control characters, 541 
controls. See also common controls 

built-in, 147, 167-68 
and colors, 205 
creating, 168 
list of window classes, 168 
overview, 147, 167-68 
as window classes, 147, 167-68 

CONTROL statement, 209 
coordinate transformations, 36 
CopyFile function, 409-10 
Coredll.dll file, 356, 910, 913 
cPlanes parameter, 63 
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crColor parameter, 71, 72 
CREATE_ALWAYS flag, 381, 382, 418 
CreateBitmap function, 63 
CreateCompatibleBitmap function, 63 
CreateCompatibleDC function, 67-68, 69 
CreateDialog function, 215, 216, 813, 853 
CreateDialoglndirect function, 215 
CreateDialoglndirectParam function, 215 
CreateDIBPatternBrushPt function, 

72-73, 83 
CreateDIBSection function, 65-67 
CreateDirectory function, 409, 410 
CreateEvent function, 504 
CreateFileForMapping function, 405, 408 
CreateFile function, 380-82, 404, 540, 

934, 935 
CreateFileMapping function, 405-6, 408-9 
CreateFontlndirect function, 48-49 
CreateHatchBrush function, 73, 83 
CREATE_INVALIDGUID macro, 418 
CreateMutex function, 511 
CREATE_NEW _CONSOLE flag, 489 
CREATE_NEW flag, 381, 418 
CreateNewltem method, 788 
CreatePen function, 71 
CreatePenlndirect function, 71-72 
CreatePopupMenu function, 123 
CreateProcess function, 488-91, 7 41 
CreateSemaphore function, 510 
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CreateSolidBrush function, 72 
CREATESTRUCT structure, 122 
CREATE_SUSPENDED flag, 489, 497 
CREATE_SYSTEMGUID macro, 419, 431, 463 
CreateTbread function, 496-98, 628, 956 
CreateWindowEx function, 148, 168 
CreateWindow function, 25-26, 148, 168, 

204, 318, 320, 323, 776, 777 
critical sections, 511-12 
CRITICAL_SECTION structure, 512-13 
cross-platform applications, 911-23 
CS_DBLCLKS style, 23, 104 
CS_GLOBALCLASS style, 23 
CS_HREDRAW style, 23, 778 
CSIDL_BITBUCKET constant, 737 
CSIDL_DESKTOP constant, 737 
CSIDL_DRIVERS constant, 737 
CSIDL_FAVORITES constant, 737 
CSIDL_FONTS constant, 737 
CSIDL_PERSONAL constant, 737 
CSIDL_PROGRAMS constant, 737, 740 
CSIDL_RECENT constant, 738 
CSIDL_STARTMENU constant, 738 
CSIDL_STARTUP constant, 738 
CS_NOCLOSE style, 23 
CS_PARENTDC style, 23 
cs_ VREDRAW style, 23, 778 
CTL_CODE macro, 938 
Ctl!D field, 170 
Ct/Type field, 170 
CtlView.c file, 178-85 
CtlView example program, 174-205 
CtlView.h file, 175- 78 
CtlView.rc file, 174 
Ctrl key, 103 
Ctrl-Q key, 775 
current directory, 378, 411, 753 
current point, 70 
CW _USEDEFAULT flag, 25, 776 
cxWidth field, 825 
cyHeight field, 825 
cyp field, 852, 866 
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D 
databases 

deleting, 430 
designing, 416-17 
enumerating, 430-31 
opening, 422-24 
predefined data types, 420, 420 
querying information, 431-32 
searching, 424-27 
Windows CE overview, 416-17 
writing records, 430 

database volumes, 417 
Data field, 631 
datagram connections, 598 
DataSize field, 631 
data types, 15-16, 416, 420, 420, 467 
date and time picker control, 5, 320-22 
DATETIMEPICK_CLASS class, 320 
DB_CEOID_CHANGED value, 424 
DB_CEOID_CREATED value, 424 
DB_CEOID_DATABASE_DELETED value, 

424 
DB_CEOID_RECORD_DELETED value, 424 
DBGPARAM structure, 943 
DCBlength field, 544 
DCB structure, 543-45 
DDBs. See device dependent bitmaps 

(DDBs) 
debugging 

custom Today screen items, 854 
DLLs, 757 

debugging stations, 903-4 
DEBUGMSG macro, 943 
DEBUG_ONLY_THIS_FROCESS flag, 489 
DEBUG_FROCESS flag, 489 
DEBUGZONE macro, 943, 951 
debug zones, 905-6, 942-44 
_declspec, 653-54 
decommitting virtual memory, 360-61 
Default/con key, 686 
DEFAULT_QUALITY option, 49 
xxx_Deinit function, 933, 934 
DeleteCriticalSection function, 513 



DeleteDC function, 69 
DeleteFile function, 410 
DeleteObject function, 51-52 
demand paging, 354, 356 
Deselect method, 869, 873 
desktop, system, 6, 635. See also 

ActiveSync 
DestroyCommandBand function, 317 
DestroyWindow function, 216 
device contexts 

attributes, 39-40 
functions, 38 
memory, 67-69 
overview, 30, 37 
selecting bitmaps into, 67-69 
selecting fonts into, 49-50 

device dependent bitmaps (DDBs), 63-64 
device drivers 

asynchronous, 952-56 
building, 940-52 
checking trust state, 516 
enumerating, 926-30 
friendly names, 928 
GenDriver program, 944-51 
installable, 926 
loading, 932 
multiple-instance, 932 
naming conventions, 926 
native vs. stream interface, 925 
overview, 925-26 
reading, 930-31 
registry entries, 928 
role in boot process, 906-7 
and stream API, 933-42 
writing, 931-42 

Device.exe program, 487, 906-7, 926, 932 
device independent bitmaps (DIBs), 64 
DeviceloControl function, 930-31, 938-39, 

940 
DEVICELIST structure, 604 
dialog boxes. See also input dialogs; 

property sheets 
common dialog library, 147-48 
creating, 209-11 
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dialog boxes, continued 
full-screen, 813-14 
modeless, 214-16 
overview, 206 
for Pocket PC applications, 813-23 
property sheet issues, 816-18 
as resources, 206-9, 210 
and SIP, 814 

DialogBox function, 210 
DialogBoxlndirectParam function, 211 
DialogBoxParam function, 210, 211, 214 
dialog box procedures, 211-14 
Dialog Manager, 221 
DIALOG resource type, 127 
dialogs. See dialog boxes 
dialog templates, 206-9, 210 
DIB_PAL_COLORS parameter, 73 
DIB_RGB_COLORS parameter, 72 
DIBs. See device independent bitmaps 

(DIBs) 
DIB sections, 64-67 
directories 

creating, 409, 410 
defined, 736 
vs. drives, 414-15 
vs. folders, 736 
moving, 410 
removing, 409, 410 
renaming, 410 
vs. storage devices, 379, 414 

disabled buttons, 272-73, 293 
disabled image list, 272, 273 
DISCDLGSTRUCT structure, 580 
DISC_NO_FORCE flag, 580 
DispatchMessage function, 21, 129, 211, 

215 
display, turning off, 919-21 
display buffer, writing to, 827-28 
DivFile.cpp file, 699-- 707 
DivFile.def file, 697 
Div File example program, 695-707 
DivFile.h file, 697-99 
DivFile.rc file, 697 
DivFile.reg file, 695, 696, 696 
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DlgDemo.c file, 230-42 
DlgDemo example program, 224-59 
DlgDemo.h file, 227-30 
DlgDemo.rc file, 224-27 
DLGITEMTEMPLATE structure, 210 
DLGTEMPLATE structure, 210 
DllCanUnloadNow function, 697, 869 
DllGetClassObject function, 686, 697, 

868-69 
DllMain function, 852, 878 
DLLs. See dynamic-link libraries (DLLs) 
DoActivateMain function, 32 
DOC file type vs. PWD file type, 685-87 
Documents submenu, 741 
domains, 583 
double-slash U /), 125 
double-taps, 104 
double word variable type, and Hungarian 

notation, 15 
DRAFT_QUALITY option, 49 
drag list control, 345 
DrawButton function, 205 
drawing 

brushes for, 72-73 
circles, 74 
ellipses, 74 
overview, 36-38, 70, 72 
polygons, 75 
rectangles, 73-74 
round rectangles, 75 
shapes, 73-75 

DRAWITEMSTRUCT structure, 170 
DrawMenuBar function, 268 
DrawText function, 31, 34, 35, 39, 61 
drive letters, 378, 414, 577 
drives vs. directories, 414-15 
drop-down buttons, 273-75, 293 
drop-down list style combo boxes, 172 
drop-down style combo boxes, 172 
DS_ABSALJGN style flag, 207 
DS_CENTER style flag, 207 
DS_MODALFRAME style flag, 207 
DS_SETFONT style flag, 207 
DS_SETFOREGROUND style flag, 208 
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DT_CALCRECT flag, 39, 46 
DT_CENTER flag, 39 
DTM_SETFORMAT message, 321-22 
DTN_FORMAT notification, 322 
DTN_FORMATQUERY notification, 322 
DTN_USERSTRING notification, 321 
DTN_ WMKEYDOWN notification, 322 
DTR_CONTROL_DISABLE value, 544 
DTR_CONTROL_ENABLE value, 544 
DTR_CONTROL_HANDSHAKE value, 544 
DTS_APPCANPARSE style, 320, 321 
DT_SINGLELINE flag, 39 
DTS_LONGDATEFORMAT style, 320 
DTS_SHORTDATEFORMAT style, 320 
DTS_SHOWNONE style, 320 
DTS_TIMEFORMAT style, 320 
DTS_UPDOWN style, 320 
DT_ VCENTER flag, 39 
DuplicateHandle function, 517 
d11)11ctive.1.0 rocessorJ,lfask field, 352 
dwAdditiona!Flags parameter, 413 
dwAllocationGranularity field, 353 
dwAvailPageFile field, 354 
dwAvailPhys field, 353 
dwAvailVirtual field, 353, 354 
dwBytes parameter, 366, 367 
dwCode parameter, 938 
dwContext parameter, 933 
dwConversion parameter, 874 
dwCreationDistribution parameter, 381, 382 
dwCreationFlags parameter, 489, 491, 497 
dwCurrentR:xQueue field, 548 
dwCurrentTxQueue field, 548 
dwData field, 271 
dwDbaseType parameter, 430 
dwDesiredAccess parameter, 380, 405 
dwDevNum field, 579 
dwDisplayType field, 583 
dwEvent field, 718 
dwFileAttributes field, 643 
dwFlagsAndAttributes parameter, 540 
dwFreeType parameter, 360 
dwGlobalMemoryStatus field, 353 
dwHeight parameter, 828 



dwlmDataSize field, 823, 873 
dw!ndex parameter, 468 
dwlnfolevel parameter, 586, 587 
dwlnitialSize parameter, 366 
dwloControlCode parameter, 930-31 
DWL_DLGPROC value, 151 
dwlenln parameter, 938 
dwlenOut parameter, 938 
DWL_MSGRESULTvalue, 151, 222 
DWL_USER value, 151, 258 
dwMask field, 814 
dwMaxBaud field, 548 
dwMaximumSize parameter, 366 
dwMaxRxQueue field, 548 
dwMaxTxQueue field, 548 
dwMemoryloaded field, 353 
dwMessage parameter, 743 
dwMilliseconds parameter, 501, 506 
dwMoveMethod parameter, 383 
dwNumberOjEytesToMap parameter, 406 
dwNumberOjProcessors field, 352 
dwOJfset parameter, 67 
dwOID field, 387, 643 
dwOptions parameter, 466 
dwOrder field, 851 
dwPageSize field, 352 
dwParam field, 423 
dwPlatformld field, 917 
dwProcessorRevision field, 352 
dwProcessorType field, 352 
dwProvCapabilities field, 549 
dwProvSubType field, 549 
dwRop parameter, 68 
dwScope parameter, 581 
dwSeekType parameter, 424-25 
dwSentence parameter, 874 
dwServiceMask field, 548 
dwSettableBaud field, 548 
dwSettableData field, 549 
dwSettableParams field, 549 
dwSettableStopParity field, 549 
dwSharedMode parameter, 381 
dwSize field, 217, 218, 421 
dwSize parameter, 358, 360, 361, 418, 872 

Index 

dwStackSize parameter, 497 
dwState parameter, 820 
dwStyle parameter, 148, 276, 294-95 
dwTop parameter, 828 
dwTotalPageFile field, 354 
dwTotalPhys field, 353, 354 
dwTotalVirtual field, 353, 354 
dwType field, 713 
dwType parameter, 580, 581, 583 
dwUsage field, 582 
dwUsage parameter, 581 
dwVolumeSerialNumber field, 387 
dwWakeMask parameter, 508 
dynamic-link libraries (DLLs) 

E 

commctrl.dll file, 356 
coredll.dll file, 356 
game API as DLL, 824 
and module-based security, 515-16 

edit control 
in command bands, 299 
overview, 168, 171 

EditDlg.c file, 248-49 
EDITIEXT statement, 208, 209 
EditWnd.c file, 191-93 
E_FAIL constant, 638 
Ellipse function, 72, 74 
ellipses, drawing, 74 
eMbedded Visual C++ 

compiling programs, 18 
creating files, 17 
and exception handling, 533-36 
Pocket PC issues, 778, 779 
starting, 17 

embedded Windows CE versions, 712, 
735-36 

EM_SETSEL message, 171 
EnableHardwareKeyboard function, 93 
EnableMenultem function, 123, 144 
EndDialog function, 212, 216 
#endif, 15, 22 
EndPaint function, 30, 31, 37 
EnterCriticalSection function, 512, 513 
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enumerating 
databases, 430-31 
device drivers, 926-30 
fonts, 52, 60, 163 
network resources, 581-85 
registered devices, 668 
registry keys, 468-69 
windows, 149-50 

enumeration functions, 581-85 
EnumFontFamilies function, 52, 60 
EnumWindows function, 149, 517 
environmental variables, 488 
ERROR_ACCESS_DENIED, 516 
ERROR_ALREADY_EXISTS, 382, 511 
ErrorChar field, 545 
ERROR_INVALID_PARAMETER, 936, 939 
ERROR_NO_MORE_ITEMS, 468, 469, 583, 

668, 707 
EscapeCommFunction function, 549-50, 554 
ES_LOWERCASE style, 171 
ES_MULTILINE style, 171 
ES_PASSWORD style, 171 
ES_READONLY style, 171 
ES_UPPERCASE style, 171 
EV _BREAK flag, 542 
EV _CTS flag, 542 
EV _DSR flag, 542 
EVENPARITY constant, 545 
event objects, 504-5, 531-32 
EV _ERR flag, 542 
EV _RLSD flag, 542 
EV _RXCHAR flag, 542 
EV _RXFLAG flag, 542, 545 
EvtChar field, 545 
EV_ TXEMPTY flag, 542 
example programs 

AlbumDB, 433-63 
CeChat, 556-74 
CEFind, 753-57 
CmdBand, 303-17 
CmdBar, 278-93 
CnctNote, 675-84 
CtlView, 174-205 
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example programs, continued 
DivFile, 695-707 
DlgDemo, 224-59 
FontList, 52-62 
FontList2, 151-67 
GAPIShow, 830-48 
GenDriver, 944-51 
HelloCE, 17-34 
HelloPPC, 764-74, 779 
KeyTrac, 94-103 
ListNet, 587-96 
LView, 325-44 
MenuBar, 797-813 
MySquirt, 609-28 
NewMenuX, 788-97 
NoteDemo, 719-32 
NumPanel, 877-900 
PenTrac, 105-11 
PowerBar, 855-67 
RapiDir, 646-50 
RapiFind, 656-65 
RegView, 469-86 
Shapes, 75-84 
TBicons, 744-51 
TextDemo, 40-47 
TicTacl, 112-22 
TicTac2, 130-45 
XTalk, 519-33 

EXCEPTION_ACCESS_ VIOLATION code, 
535 

EXCEPTION_CONTINUE_EXECUTION 
code, 534 

EXCEPTION_CONTINUE_SEARCH code, 
535 

EXCEPTION_EXECUTE_HANDLER code, 
533 

exception handling, 533-36 
EXCEPTION_RECORD structure, 535 
EXE files, and module-based security, 

515-16 
ExitProcess function, 488, 491 
ExitTbread function, 491, 498 
explicit linking, 913-16 
Explorer.exe program, 487, 909 



Explorer shell 
configuring Start menu, 740-41 
launching applications, 741-43 
namespace concept, 736 
vs. other Windows CE platform shells, 

735-36 
Out of Memory Error dialog box, 751-52 
role of folders, 737-39 
role of shortcuts, 739-40 
role of taskbar, 743-44 
TBicons program, 744-51 
vs. Today screen, 735 

extended dialog box styles, 208 
extended list view styles, 323 
ExtEscape function, 920, 921 
ExtTextOut function, 61 

F 
jAbortOnError field, 545 
FAD_FLAGS flag, 644 
FAD_NAME flag, 644 
FAD_NUM_RECORDS flag, 644 
FAD_NUM_SORT_ORDER flag, 644 
FAD_OID flag, 644 
FAD_SORT_SPECS flag, 644 
FAD_TYPE flag, 644 
FAF_ATTRIB_CHILDREN flag, 641, 642 
FAF _ATTRIB_NO_HIDDEN flag, 641 
FAF _ATTRIBUTES flag, 642 
FAF_CREATION_TIME flag, 642 
FAF _FOLDERS_ONLY flag, 641 
FAF_LASTACCESS_TIME flag, 642 
FAF _LASTWRITE_ TIME flag, 642 
FAF _NAME flag, 642 
FAF _NO_HIDDEN_SYS_ROMMODULES 

flag, 641 
FAF _OID flag, 642 
FAF _SIZE_HIGH flag, 642 
FAF _SIZE_LOW flag, 642 
fBinary field, 544 
/Create parameter, 667, 737 
jCtsHold field, 551 
FD_CLR macro, 608 

FD _ISSET macro, 608 
FD_SET macro, 608 
fDsrHold field, 551 
jDsrSensitivity field, 545 
jDtrControl field, 544 
fdwFlags field, 822, 871, 872, 875 
FD_ZERO macro, 608 
/Enabled field, 851 
fEor field, 551 
fErase field, 31 
fErrorChar field, 545 
ffFormat field, 826 
jForce parameter, 579 

Index 

fibers, 488. See also threads 
FILE_ATTRIBUTE_ARCHIVE flag, 381 
FILE_ATTRIBUTE_COMPRESSED flag, 384 
FILE_ATTRIBUTE_DIRECTORY flag, 385 
FILE_ATTRIBUTE_HAS_CHILDREN flag, 

642, 643 
FILE_ATTRIBUTE_HIDDEN flag, 381 
FILE_ATTRIBUTE_INROM flag, 384 
FILE_ATTRIBUTE_NORMAL flag, 381 
FILE_ATTRIBUTE_READONLY flag, 381 
FILE_ATTRIBUTE_ROMMODULE flag, 384 
FILE_ATTRIBUTE_SYSTEM flag, 381 
FILE_ATTRIBUTE_TEMPORARY flag, 385, 

414, 643 
FILE_BEGIN flag, 383, 937 
FILE_CURRENT flag, 383, 937 
FILE_END flag, 383, 937 
file filters 

as COM in-proc servers, 690 
DivFile example, 695-707 
interfaces, 690-95 
overview, 684 
registering, 684-90 

FILE_FLAG_OVERLAPPED flag, 540 
FILE_FLAG_RANDOM_ACCESS flag, 381 
FILE_FLAG_ WRITE_ THROUGH flag, 381 
file I/0 functions, 380-87 
filenames, 379 
File Open common dialog, 222, 223 
FileRead function, 405 
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files 
closing, 384 
copying, 409-10 
creating, 380-82 
deleting, 410 
finding, 411-14 
getting information, 384-87 
managing, 409-15 
memory-mapped, 405-7 
moving, 409, 410 
moving pointer, 383 
opening, 380-82 
querying size, 386-87 
reading, 382-83 
renaming, 410 
standard I/0, 380-87 
temporary, 410-11 
truncating, 384 
Windows CE overview, 378-79 
writing, 382-83 

FILE_SHARE_READ access right, 381, 934 
FILE_SHARE_ WRITE access right, 381, 934 
FileSys.exe program, 487, 903, 904 
FILETIME structure, 385-86 
FileTimeToLocalFileTime function, 386 
FileView.c file, 390-96, 404 
FileView.h file, 389-90 
FileView.rc file, 388 
FileView sample program, 387-405 
File Write function, 405 
FilterOptions method, 694 
filters. See file filters 
ftncUpdate field, 31 
FindClose function, 412, 413 
FindExinfoStandard function, 413 
FindExSearchLimitToDevices value, 413, 927 
FindExSearchLimitToDirectories value, 413 
FindExSearchNameMatch value, 413 
FindFirstDatabase function, 643 
FindFirstFileEx function, 413-14, 926-27 
FindFirstFile function, 411-12, 413, 577 
finding files, 411-14 
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FindNextDatabase function, 643 
FindNextFile function, 412, 577, 927 
Find.srv.cpp file, 656, 657-61, 661 
FindWindow function, 22, 150, 517-18, 774 
ftnX field, 545 
FIONBIO command, 607 
FIONREAD command, 607 
Flags field, 630 
flAllocationType parameter, 358 
Flash memory storage cards, 348 
flastModified field, 421 
flNewProtect parameter, 361 
flOptions parameter, 366 
flProtect parameter, 358-59, 406 
FlushFileBu.ffers function, 384 
Flush ViewO.fFile function, 406 
}Mask field, 166, 167, 296, 297, 298, 742 
}Maximized field, 302 
fnBar parameter, 166, 167, 174 
fnPenStyle parameter, 71 
.[Null field, 545 
focus window, 86 
folders 

defined, 736 
vs. directories, 736 
and item IDs, 736 
special, 737-39 

FontList2.c file, 153--'-57 
FontList2 example program, 151-67 
FontList2.h file, 152-53 
FontList.c file, 54-60 
FontList example program, 52-62 
FontList.h file, 52-53 
FONT resource type, 127 
fonts 

creating, 48-49, 60 
destroying, 51-52 
determining characteristics, 50-51 
determining types, 51-52 
enumerating, 52, 60, 163 
overview, 47-48 
raster, 47 



fonts, continued 
selecting into device context, 49-50 
TrueType, 47 

foreground color, 39-40, 46, 47 
FORMAT_MESSAGE_FROM_HMODULE 

flag, 694 
FormatMessage method, 693-94 
formatting flags, 39 
four-color bitmaps, 63 
JOutxCtsFlow field, 544 
jOutxDsrFlow field, 544 
jOutX field, 545 
jParity field, 544 
frame buffer 

and game API, 823 
and GAPI initialization, 825-26 
in GAPIShow program, 848 
indirect access, 828-29 
role in drawing to screen, 827-28 

frame window, 163, 204, 205 
freeing virtual memory, 360-61 
FreeLibrary function, 914-15 
free memory pages, 350, 354 
Free method, 738 
}Restore field, 31 
jRlsdHold field, 551 
}RtsControl field, 545 
JSearchOp parameter, 413, 926-27 
fSizeOneDraw field, 851 
fsModifiers parameter, 761 
fsState field, 270-71 
fsStyle field, 271 
fStyle field, 296 
.fFXContinueOnXoff field, 545 
fFxim field, 551 
fuFlags parameter, 123, 275 
full-screen dialog boxes, 813-14 
function keys, 87 
functions, Win32 API vs. Windows CE, 

35-36 
JXof!Hold field, 551 
jXoffSent field, 551 

Index 

G 
game API ( GAPI) 

application cleanup, 829 
application maintenance, 829 
GAPIShow program, 830-48 
initialization, 825-27 
list of functions, 824, 824 
Windows CE overview, 823-24 

GAPIShow.c file, 832-47 
GAPIShow example program, 830-48 
GAPIShow.h file, 830-32 
GenDriver.c file, 946-51 
GenDriver example program, 944-51 
GenDriver.h file, 944-45 
GENERIC_READ flag, 380 
GENERIC_ WRITE flag, 380 
GetAsyncKeyState function, 91-92 
GetCallerProcess function, 940, 941, 953 
GetCapture message, 111 
getc function, 752 
GetClientRect function, 30 
GetCommMask function, 542 
GetCommModemStatus function, 551 
GetCommProperties function, 544, 547-48 
GetCommState function, 543, 544, 556 
GetCommTimeouts function, 546 
GetCurrentPermissions function, 953 
GetCurrentProcess function, 940 
GetDatabaseltem function, 343 
GetDC function, 38, 69 
GetDesktop Window function, 150 
GetDeviceCaps function, 36, 40, 48, 72, 640 
GetDiskFreeSpaceEx function, 415, 654 
GetDlgltem function, 32, 276 
GetExceptionCode function, 535 
GetExitCodeProcess function, 491 
GetExitCodeThread function, 498 
GetFileAttributes function, 384-85 
GetFilelnformationByHandle function, 387 
GetFileSize function, 386-87, 404 
GetFileTime function, 385-86 
GetFocus function, 86 
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GetlmData method, 869, 872-73 
Getlnfo method, 869, 870-71, 875, 900 
GetltemData function, 463 
Getltemlnfo function, 463 
GetKeyboardStates function, 93 
GetKeyState function, 91-92, 104, 112 
GetLastError function, 382, 384, 418, 422, 

504, 510, 511-12, 515, 578 
GetMessage function, 20-21, 211 
GetModuleFileName function, 819 
GetMouseMovePoints function, 104-5 
GetObject function, 69 
GetParent function, 149 
GetProcAddress function, 637, 914, 932 
GetProcessHeap function, 368 
GetRapiStat method, 655 
GetScrol!Jnfo function, 167, 174 
getsockopt function, 604, 606, 627 
GetStockObject function, 24, 71, 72, 83 
GetStorelnformation function, 354, 415 
GetStyleColor function, 171 
GetSysColorBrush function, 205 
GetSystemlnfo function, 352-53, 819 
GetSystemPowerStatusEx2 function, 921-23 
GetSystemPowerStatusEx function, 866 
GetTempFileName function, 410-11 
GetTextColor function, 39-40 
GetTextMetrics function, 60 
GetThreadPriority function, 499 
GetVal template, 212 
GetValueDlgProc dialog procedure, 211 
GetValue string, 211 
GetWindowDC function, 38, 69 
GetWindow function, 149-50 
GetWindowLong function, 150-51, 258 
GetWindowRect function, 28 
GetWindowThreadProcessld function, 492 
GlobalAlloc function, 357 
GlobalFree function, 357 
global heap, 357 
GlobalMemoryStatus function, 352, 353 
GlobalRealloc function, 357 
graphical functions, Win32 API vs. 

Windows CE, 35-36 
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graphics, Pocket PC guidelines for, 781 
grjFlags field, 851 
gr}Flags parameter, 752 
gripper, 293 
group boxes, 169-70 
guard pages, 368 
GUIDs, 686 
GW_CHILD constant, 149 
GWES.exe program, 487, 907-8, 926 
GW _HWNDFIRST constant, 149 
GW _HWNDLAST constant, 149 
GW _HWNDNEXT constant, 149 
GW_HWNDPREV constant, 149 
GWL_EXSTYLE value, 151 
GWL_HINSTANCE value, 151 
GWL_HWNDPARENT value, 151 
GWL_ID value, 151 
GWL_STYLE value, 151 
GWL_USERDATA value, 151 
GWL_ WNDPROC value, 151 
GW_OWNER constant, 149 
GXBeginDraw function, 824, 827-28 
GXCloseDisplay function, 824, 829 
GXCloselnput function, 824, 829 
GXDisplayProperties structure, 825-26 
GX.DLL file, 824 
GXEndDraw function, 824, 828 
GX_FULLSCREEN constant, 825 
GXGetDefaultKeys function, 824, 826-27 
GXGetDisplayProperties function, 824, 

825-26, 830 
gx.h file, 824 
GXIsDisplayDRAMBuffer function, 824, 

828-29 
GXKeyList structure, 826-27 
GX_LANDSCAPEKEYS option, 826 
gx.lib file, 824 
GX_NORMALKEYS option, 826 
GXOpenDisplay function, 824, 825 
GXOpenlnput function, 824, 827 
GXResume function, 824, 829 
GXSetViewport function, 824, 828, 829 
GXSuspend function, 824, 829 



H 
Handheld PCs CH/PCs). See also Explorer 

shell; Pocket PCs 
active window, 86 
low-memory strategies, 375 
MySquirt program window, 610, 610 
overview, 5 
RAPI functions, 637 
running HelloCE program, 18-19 
shell differences with other platforms, 

735-36 
Start menu limitations, 740 

handle inheritance, 488, 517 
handle variable type, and Hungarian 

notation, 15 
hardware keys, 757-59 
hatched brush, 73 
hbmBack field, 297 
hbrBackground field, 24 
hdc field, 31, 170 
hDeviceContext parameter, 937 
hDlg field, 814 
hDlg parameter, 212 
HeapAlloc parameter, 366 
HeapCreate function, 365, 366 
HeapDestroy function, 367-68 
HeapFree function, 367 
HEAP _GENERATE_EXCEPTIONS flag, 365 
HEAP _NO_SERIALIZE flag, 366, 367 
HeapReAlloc function, 367 
HEAP _REALLOC_IN_PLACE_ONLY flag, 

367 
heaps 

global, 357 
handling memory blocks, 363-68 
local, 356, 357, 363, 364-65 
overview, 357, 363 
separate, 365-68 
when to use, 372 

HeapSize function, 367 
HEAP _ZERO_MEMORY flag, 366, 367 
HelloCE.c file, 10-14 

Index 

HelloCE example program 
building, 17-34 
executing from within Visual C++, 33 
running on H/Pcs, 18 
running on Pocket PCs, 18-19, 33, 34 
source code, 9-14 

HelloCE.h file, 9 
HelloPPC.c file, 767- 74 
HelloPPC example program, 764-74, 779 
HelloPPC.h file, 766-67 
HelloPPC.rc file, 766 
Help button, adding to command bar, 277 
hEnable flag, 93 
heRapilnit field, 638 
hErase parameter, 37 
hHeap field, 423 
hHeap parameter, 428 
hibernate mode, 31-32, 373 
hlcon field, 23, 217, 219, 744 
Hiding method, 869, 872 
hlmageNarrow field, 871 
hlmageWide field, 871 
h!nheritHandle parameter, 492 
h!nitia!Owner parameter, 511 
hlnitia!State parameter, 504 
h!nstance field, 23, 25, 218 
hlnstance parameter, 19, 26, 211 
hlnstApp field, 7 42 
hinstDLL field, 851 
hlnst parameter, 124, 268-69 
hlnst variable, 15, 25 
Hitachi microprocessors, 352 
HKEY_CLASSES_ROOT key, 464, 685. See 

also registry 
HKEY_CURRENT_USER key, 464, 684 
HKEY _LOCAL_MACHINE key, 464, 686 
hKey parameter, 466 
hkl parameter, 874 
hManualReset parameter, 504 
hMem parameter, 365 
hMenu field, 797 
hMenu parameter, 148, 275 
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hot key control, 345 
how parameter, 603 
hPrevJnstance parameter, 19-20 
hProcess field, 7 42 
hrRapilnit field, 638 
hSection parameter, 67 
hSrc parameter, 69 
hTemplateFile parameter, 405 
hToolBarid field, 781, 782 
Hungarian notation, 15-16 
hWaitAll parameter, 507-8 
h WaitForMultipleObjects function, 507-8 
hwndCustom field, 851 
hWnd field, 423, 744 
hwnd field, 742 
hwndFrom field, 221 
hwndMB field, 781 
hwndOwner field, 579, 580 
hwndOwner parameter, 737 
hWnd parameter, 37, 211 
hwnd parameter, 174, 275, 874 
hwndParent field, 775, 781 
hwndParent parameter, 852 

iBitmap field, 270 
iButton parameter, 124, 267, 271, 276 
ICC_BAR_CLASSES flag, 264 
ICC_COOL_CLASSES flag, 264 
ICC_DATE_CLASSES flag, 264, 318, 320 
ICC_LISTVIEW_CLASSES flag, 264, 323 
ICC_PROGRESS_CLASS flag, 264 
ICC_TAB_CLASSES flag, 264 
ICC_ TREEVIEW _CLASSES flag, 264 
ICC_UPDOWN_CLASS flag, 264 
ICeFileFilter interface 

FilterOptions method, 694 
FormatMessage method, 693-94 
NextConvertFile method, 690-93, 707 
overview, 690 

ICeFileFilterOptions interface 
overview, 694-95 
SetFilterOptions method, 694-95 
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JCeFileFilterSite interface 
CloseDestinationFile method, 692 
CloseSourceFile method, 692 
OpenDestinationFile method, 691, 692, 

693, 707 
OpenSourceFile method, 691, 692 
overview, 691 
ReportLoss method, 692 
ReportProgress method, 692 

IClassFactory interface, 878 
ICMPAPI.H file, 629 
JcmpCloseHandle function, 631 
JcmpCreateFile function, 629, 631 
ICMP _ECHO_REPLY structure, 630, 633 
JcmpSendEcho function, 629-30, 631, 633 
ICON resource type, 127 
icons, as resources, 127-28, 127 
idBitmap parameter, 268, 269 
IDCANCEL button, 212, 214 
IDCCMan interface 

A ,J.,J~n m=•h~,4 f-.7'J 
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overview, 670, 672-73 
ShowCommSettings method, 672 
Unadvise method, 673 

IDccMan interface, 684 
IDCCManSink interface 

OnLogActive method, 674 
OnLogAnswered method, 674 
OnLogDisconnection method, 674 
OnLogError method, 67 4 
OnLoglnactive method, 674 
OnLogipAddr method, 674 
OnLogListen method, 674, 675 
OnLogTerminated method, 674 
overview, 670, 672, 674-75 

IDccManSink interface, 684 
idComboBox parameter, 276 
idFrom field, 221 
ID lists, 736 
idMenu parameter, 267 
IDM_MENU resource, 783 
IDM_NEWMENUMAX value, 797 
IDM_SHAREDNEWDEFAULT menu item 

ID, 784-85 



IDM_SHAREDNEW menu item ID, 
784-85, 788 

idNewJtem parameter, 123 
IDOK button, 212, 214, 277 
#if def statement, 15 
#if statement, 22 
ilmage field, 297, 299 
JJMCallback2 interface 

overview, 868 
SendAlternatives2 method, 870, 877 
SendCharEvents method, 874, 876 
SendString method, 874, 877 
SendVirtualKey method, 874, 875-76 
Setlmlnfo method, 874, 875, 900 

JJMCallbackEx interface, 868 
JJMCallback interface 

overview, 868 
SendCharEvents method, 874, 876 
SendString method, 874, 877 
SendVirtualKey method, 874, 875-76 
Setlmlnfo method, 874, 875, 900 
threading issues, 869 

IlnputMethod2 interface 
Deselect method, 869, 873 
GetlmData method, 869, 872-73 
Getlnfo method, 869, 870-71, 875, 900 
Hiding method, 869, 872 
overview, 867, 869-70 
ReceiveSiplnfo method, 869, 872 
RegisterCallback2 method, 870, 873-74 
RegisterCallback method, 869, 872 
Select method, 869, 870, 900 
SetlmData method, 870, 872-73 
SetMMActiveContext method, 870, 874 
Showing method, 869, 872 
UserOptionsDlg method, 870, 873 

IlnputMethodEx interface, 867 
IlnputMethod interface 

Deselect method, 869, 873 
GetlmData method, 869, 872-73 
Getlnjo method, 869, 870-71, 875, 900 
Hiding method, 869, 872 
in NumPanel program, 878 
overview, 867, 869-70 

IInputMethod interface, continued 
ReceiveSiplnfo method, 869, 872 
RegisterCallback method, 869, 872 
Select method, 869, 870, 900 
SetlmData method, 870, 872-73 
Showing method, 869, 872 
UserOptionsDlg method, 870, 873 

ImageList_Add function, 294 
ImageList_Create function, 294 
ImageList_Duplicate function, 273 

Index 

image lists, 272-73, 294. See also bitmaps 
image memory pages, 354 
JMalloc interface, 738 
iMaxSockets field, 597 
iMaxUdpDg field, 597 
IMCommon.cpp file, 878, 883-91, 900 
IMCommon.h file, 879-81 
IMCommon.rc file, 879 
IMINFO structure, 870-71, 875 
iNarrow field, 871 
include files, 629 
#include statement, 125 
inet_addr function, 631 
INewMenultemServer interface 

CreateNewltem method, 788 
overview, 788 

infrared port 
CeChat program, 556-74 
IrComm type, 555-56 
overview, 552 
raw IR type, 552-54 

InitApp procedure, 20, 21-24 
InitCommonControlsEx function, 317, 320 
InitCommonControls function, 264-65, 317, 

323 
xxx_Init function, 933-34 
InitializeCriticalSection function, 512-13 
InitializeCustomltem function, 850-52 
Initlnstance procedure, 20, 24-26 
inking, 104-5. See also PenTrac example 

program 
InProcServer32 key, 686 
input buffer, 651, 654, 656 

975 



Index 

input dialogs 
vs. information dialogs, 815-16 
overview, 815-16 

input focus 
and keyboard messages, 86-67 
and mouse messages, 110-11 
overview, 86 
and stylus messages, 103, 110-11 

Input Method Editor, 868 
input methods (IMs) 

as COM in-proc servers, 868-69 
NumPanel docked window, 878 
NumPanel program, 877-900 
NumPanel undocked window, 878 
threading issues, 869 
writing, 867-77 

InsertMenu function, 123 
installable device drivers, 926. See also 

stream interface device drivers 
installable file system (IFS), 378 
InstalledFilters key, 687 
integer variable type, and Hungarian 

notation, 15 
InterlockedDecrement function, 514-15 
InterlockedExchange function, 514-15 
Interlockedlncrement function, 514-15 
interlocked variable access, 514-15 
Internet Control Message Protocol (ICMP), 

628 
interprocess communication, 407-9, 491, 

516-33 
iNumlmages parameter, 268 
InvalidateRect function, 102 
INVALID_HANDLE_ VALUE, 382, 412, 413, 

540, 629 
INVALID_SOCKET, 600, 601 
xxx_IOControl function, 933, 937-42 
IOCTL_ASYNC command, 956 
IOCTL_CHECKSUM command, 942 
IOCTL codes, 930-31, 938, 941 
IPAddr format, 629, 630 
IPEXPORT.H file, 629 
IP _OPTION_INFORMATION structure, 

629-30, 631 
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IRAPIStream interface 
in FindSrv.cpp file, 661 
GetRapiStat method, 655 
overview, 655-56 
Read method, 656, 665 
SetRapiStat method, 655 
Write method, 656, 661 

irdaAddressFamily field, 600 
IrDA communication, 596, 599-600 
IRDA_DEVICE_INFO structure, 604 
irdaServiceName field, 600-601 
IRLMP _9WIRE_MODE option, 606 
IRLMP _ENUMDEVICES option, 606 
IRLMP _IAS_QUERY option, 606 
IRLMP _IAS_SET option, 606 
IRLMP _IRLPT_MODE option, 606 
IRLMP _SEND_PDU_LEN option, 606 
IRLMP _SHARP _MODE option, 606 
IrSock 

and IrComm driver, 555-56 
overview, 552, 603 
vs. WinSock, 603-4 

IsBadReadPtr function, 936 
IsDialogMessage function, 215 
!Storage interface, 692 
!Stream interface, 655, 692 
iString field, 271 
ItemAction field, 170 
item IDs, 736 
items, defined, 736 
ItemState field, 170 
iUsage parameter, 67 
iWide field, 871 
iWidth parameter, 276 

K 
KBDI_KEYBOARD_ENABLED flag, 93 
KBDI_KEYBOARD_PRESENT flag, 93 
KernelRelocate routine, 903 
KernelStart routine, 902-3 
keybd_event function, 92-93, 918 
keyboard accelerators, as resources, 127, 

128-29 



keyboards. See also hardware keys; touch 
screens 

input focus, 86 
message processing, 86-91 
overview, 85 
simulating, 85 
testing for presence, 93 

KEYEVENTF _KEYUP flag, 92-93, 876 
KEYEVENTF _SILENT flag, 92, 876 
keys. See also buttons; keyboards 

for launching applications, 757, 759-60 
for navigation, 757, 758, 758 

KeyTrac.c file, 96-102 
KeyTrac example program, 94-103 
KeyTrac.h file, 94-96 

L 
LB_ADDSTRING message, 172 
LB_DIR message, 172 
LB_FIND message, 172 
LB_GETCURSEL message, 172 
LB_GETSELCOUNT message, 172 
LB_GETSELITEMS message, 172 
LB_INSERTSTRING message, 172 
LB_SETCURSEL message, 172 
LB_SETSEL message, 172 
LBS_EX_CONSTSTRINGDATA extended 

style, 172, 173 
lDistanceToMove parameter, 383 
LeaveCriticalSection function, 512, 513 
ljClipPrecision field, 49 
ifEscapement field, 48 
!jFaceName field, 49 
ifHeight field, 48 
ljOrientation field, 48 
ljOutPrecision field, 49 
ifPitchAndFamily field, 49 
lfQuality field, 49 
ljWeight field, 48-49 
lfWidth field, 48 
LINECAPS parameter, 72 
lines 

drawing, 70-72 
overview, 70 

Index 

LineTo function, 70 
llnitialCount parameter, 510 
list boxes, 168, 171-72 
ListDlg.c file, 250-52 
listen function, 601 
ListNet.c file, 590-96 
ListNet example program, 587-96 
ListNet.h file, 58~90 
ListNet.rc file, 588 
list view control, 322-25. See also LView 

example program 
ListWnd.c file, 193-97 
lMaximumCount parameter, 510 
LMEM_FIXED flag, 364 
LMEM_MOVEABLE flag, 365, 367 
LMEM_ZEROINIT flag, 364, 365 
LoadAccelerators function, 129 
LoadBitmap function, 129 
Load!con function, 744 
Load!mage function, 64, 127, 128, 129, 744 
LoadLibraryEx function, 916 
LoadLibrary function, 259, 637, 914, 932 
LoadString function, 129-30, 371 
LocalAlloc function, 364, 654 
LocalFree function, 364, 654 
local heap 

allocating memory, 364 
freeing memory, 364 
overview, 356, 357, 363, 364 
querying size, 365 
resizing blocks, 364-65 
when to use, 372 

local names, mapping network drives to, 
577-79 

LocalRealloc function, 364-65 
LocalSize function, 365 
LOGFONT structure, 48, 49, 50, 51, 60 
LOGPEN structure, 71 
LOGPIXELSY field, 48 
long pointer variable type, and Hungarian 

notation, 15 
long variable type, and Hungarian 

notation, 15 
low memory, 372-76 
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low-power state, 496 
lpAddress parameter, 358, 360, 361, 362 
lpApplicationName parameter, 489 
lpBuffer parameter, 129, 130, 361, 383, 582, 

583, 586 
lpBuff parameter, 418 
lpBytesReturned parameter, 931 
lpcCount parameter, 583 
lpCharSet field, 49 
lpchData parameter, 466 
lpClass parameter, 466 . 
lpCmdLine parameter, 20, 491, 628 
lpCommandLine parameter, 489 
lpConnRes field, 579 
lpcProp!D parameter, 427, 428 
lpData parameter, 466 
lpDistanceToMoveHigh parameter, 383 
lpdwDisposition parameter, 466 
lpEnumFunc parameter, 149 
lpErrors parameter, 550 
lpEventAttributes parameter, 504 
lpFile field, 7 42 
lpFileName parameter, 413 
lpfn WndProc field, 23 
lpfOldProtect parameter, 361 
lphEnum parameter, 582 
lpLastWriteTime field, 386 
lpLocalName parameter, 578, 580, 583, 586 
lplpBufffer parameter, 428 
lpMaximumApplicationAddress field, 352 
lpMem parameter, 367 
lpMinimumApplicationAddress field, 352 
lpModemStat parameter, 551 
lpMutexAttributes parameter, 511 
lpName parameter, 406, 504, 510, 511 
lpNetResource parameter, 577, 581 
lpNewltem parameter, 123 
lpnlength parameter, 586, 587 
lpNumberOJBytesRead parameter, 382 
lpOverlapped parameter, 381, 383, 542 
lpParameter parameter, 497 
lpParameters field, 742 
lpPassword parameter, 578 
lpPrefixString parameter, 410 
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lpPreviousCount parameter, 511 
lpProcessFormation parameter, 490 
lppt parameter, 73 
lpRect parameter, 37 
lpRemoteName field, 578, 579, 582 
lpRemoteName parameter, 580, 586 
lpSearchFilter parameter, 413 
lpSecurityAttributes parameter, 381, 466 
lpSemaphoreAttributes parameter, 510 
lpStartAddress parameter, 497 
lpszApplication field, 713 
lpszArguments field, 713, 716, 717 
lpszClassName parameter, 24 
lpszMenuName field, 24 
lpszName parameter, 422 
lpszNewltem parameter, 123 
lpszPath parameter, 737 
lpszValueName parameter, 466 
lpText field, 297 
lpTbreadAttributes parameter, 497 
lpToo!Tips parameter, 276 
LPTR flag, 364 
lpType parameter, 466 
lpUserName parameter, 578, 587 
lp Vendorlnfo field, 597 
lpVerb field, 742 
lReleaseCount parameter, 510 
LRESULT return type, 27 
LR_LOADFROMFILE flag, 64 
L TEXT statement, 208, 209 
LView.c file, 328-43 
LView example program, 325-44 
LView.h file, 326-28 
LView.rc file, 325-26 
LVM_GETEXTENDEDLISTVIEWSTYLE 

message, 323 
LVM_INSERTITEM message, 265 
LVM_SETEXTENDEDLISTVIEWSTYLE 

message, 323 
LVM_SETITEMPOSITION message, 324 
LVN_GETDISPINFO notification, 324, 

343, 463 
L VN_ ODCACHEHINT notification, 

324-25, 344 



LVN_ODFINDITEM notification, 324, 325 
LVS_AUTOARRANGE style, 324 
LVS_EX_CHECKBOXES extended style, 323 
LVS_EX_FULLROWSELECT extended 

style, 323 
LVS_EX_GRIDLINES extended style, 323 
LVS_EX_HEADERDRAGDROP extended 

style, 323 
LVS_EX_SUBITEMIMAGES extended 

style, 323 
LVS_OWNERDATA style, 323, 324 
LVS_SORTASCENDING style, 324 
LVS_SORTDESCENDING style, 324 
lWhichEvent parameter, 719 

M 
macros 

CFF _DECLARE_ERROR macro, 694 
for common controls, 265 
CREATE_INVALIDGUID macro, 418 
CREATE_SYSTEMGUID macro, 419, 431, 

463 
CTL_CODE macro, 938 
DEBUGMSG macro, 943 
DEBUGZONE macro, 943, 951 
FD_CLR macro, 608 
FD_ISSET macro, 608 
FD_SET macro, 608 
FD_ZERO macro, 608 
MAKEINTRESOURCE macro, 127-28, 210 
MAKELONG macro, 421 
MAKEWORD macro, 597 
vs. messages, 265 
RGB macro, 71, 72 
TEXT macro, 39, 641 

MainMessages table, 27 
MainWndProc procedure, 26-28 
MAKEINTRESOURCE macro, 127-28, 210 
MAKELONG macro, 421 
MAKEWORD macro, 597 
map file, 369, 369- 70, 370 
mapping modes, 35-36 
mapping network drives, 577-79 
mapping of pointers, 952, 953 

Index 

MapPtrToProcess function, 940-41, 953 
Map ViewO.fFile function, 406 
Map VirtualKey function, 93 
MapWindowPoints function, 275 
MARKPARITY constant, 545 
MaskBlt function, 69 
MAX_PATH, 411, 737, 819 
MCM_GETMINREQRECT message, 318 
MCM_SETCOLOR message, 318 
MCM_SETFIRSTDAYOFWEEK message, 318 
MCM_SETMAXSELCOUNT message, 318 
MCM_STRANGE message, 318 
MCN_GETDAYSTATE notification, 319 
MCN_SELCHANGE notification, 319 
MCN_SELECT notification, 319 
MCS_DAYSTATE style flag, 318 
MCS_MULTISELECT style flag, 318 
MCS_NOTODAYCIRCLE style flag, 318 
MCS_NOTODAY style flag, 318 
MCS_ WEEKNUMBERS style flag, 318 
MEM_AUTO_COMMIT flag, 358 
MEM_COMMIT flag, 358 
MEM_DECOMMIT flag, 360 
MEM_IMAGE flag, 362 
MEM_MAPPED flag, 362 
memory. See also virtual memory 

for applications, 354-57 
auto-commit, 358 
best uses by type, 371-72 
critical state, 373, 3 74, 375 
diagram, 350, 351 
global address space, 350-54 
limited state, 373, 3 74 
low state, 373, 3 74, 375 
managing when low, 372-76 
methods for allocating, 357-76 
normal state, 373, 374 
RAM, 347, 348 
ROM, 347, 348 
virtual, 349-50 
Windows CE overview, 4, 347-57 

MEMORY _BASIC_INFORMATION structure, 
361-62 

memory device contexts, 67-69 
memory leaks, 491 
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memory-mapped files, 405-7 
memory maps 

Windows CE application example, 354, 
355, 356 

Windows CE global address space, 350, 
351 

memory protection, 952, 953 
memory states, 373-76 
MEM_PRIVATE flag, 362 
MEM_RELEASE flag, 360 
MEM_RESERVE flag, 358 
MEM_TOP _DOWN flag, 358 
MenuBar.c file, 803-12 
MenuBar example program, 797-813 
MenuBar.h file, 801-3 
MenuBar.rc file, 798-801, 812 
menu bars 

vs. command bars, 775-76, 780 
configuring, 786--88 
creating, 775-76, 780-81 
managing menus, 788 
MenuBar program, 797-813 
NewMenuX program, 788-97 
as Pocket PC issue, 144, 266 
Pocket PC overview, 779-80 
and resources, 782-86 
showing/hiding SIP button on Pocket PC, 

820 
vs. toolbars, 780 
using common control bitmaps, 786-87 
working with menus, 787 

MENU resource type, 127 
menus 

adding items to, 123 
adding to command bar, 267-68 
attaching to command bars, 124 
cascading, 123 
creating, 122-23, 124 
handling commands, 124-25 
on menu bars, 787 
nested, 123 
overview, 122 
as resources, 126, 127 
shared vs. non-shared mode, 788 
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MessageBox function, 145 
messages 

keyboard message processing, 86-91 
overview, 7 
scroll bar message processing, 164--65 
steps in process, 7-8 
stylus message processing, 103-12 

MF _BYCOMMAND flag, 123 
MF _BYPOSITION flag, 123 
MF _CHECKED flag, 123 
MF _GRAYED flag, 123 
MF_POPUP flag, 123 
MF _STRING flag, 123 
MK_AL T flag, 112 
MM_TEXT mapping mode, 36 
Mobile Devices folder, 635, 684 
MOD_ALT flag, 761 
MOD_CONTROL flag, 761 
modeless dialog boxes, 214-16 
MOD_KEYUP flag, 761 
MOD_SHIFT flag, 761 
MOD_ WIN flag, 761 
MONTHCAL_CLASS flag, 318 
month calendar, 317-19 
mounting database volumes, 417-18 
mouse 

right-button clicks, 111-12 
vs. stylus, 103, 110 

MOVEABLE flag, 783 
MoveFile function, 409, 410 
MoveTo function, 70 
MS_CTS_ON flag, 551 
MS_DSR_ON flag, 551 
MSG_PEEK flag, 602 
Msg WaitForMultipleObjectsEx function, 505, 

506, 508-9 
Msg WaitForMultipleObjects function, 505, 

508 
MS_RING_ON flag, 551 
MS_RLSD_ON flag, 551 
MultiByteTo WideChar function, 598, 641 
multiple threads, and asynchronous serial 

I/0, 542 
mutexes, 511-12, 530 



MySquirt.c file, 613-27 
MySquirt example program, 609-28 
MySquirt.h file, 611-13 
MySquirt.rc file, 611 

N 
named memory-mapped objects 

creating, 530-31 
and interprocess communication, 518 
and XTalk program, 519 

named pipes, 517 
Name registry value, 759 
namespace, shell, 736 
naming 

device drivers, 926 
memory-mapped objects, 408-9 
synchronization objects, 503-4 

native drivers, 925 
navigation bar, showing/hiding on Pocket 

PC, 820 
navigation buttons, 757, 758, 758 
nBmp!d field, 781 
nBufferMax parameter, 129 
nCmdShow parameter, 20, 24, 26 
nested menus, 123 
NETRESOURCE structure, 577-78, 579, 

581-82, 583 
network drives, mapping to local names, 

577-79 
\network folder, 577 
networking APls, 575. See also WinSock; 

WNet API 
network resources 

enumerating, 581-85 
querying, 586-87 

NewMenuX.cpp file, 791-96 
NewMenuX.def file, 789 
NewMenuX example program, 788-97 
NewMenuX.h file, 789-90 
newperms parameter, 953 
NextConvertFile method, 690-93, 707 
nFile!ndexHigh field, 387 
nFilelndexLow field, 387 
nFolder parameter, 737 

nHeight parameter, 63 
NIP _ICON flag, 744 
NIP _MESSAGE flag, 744 
NIM_ADD value, 743 
NIM_DELETE value, 743 
NIM_MODIFY value, 743 
NK.exe program, 487, 902-4 
nMax field, 166 
nMaxSound field, 714 
nmbhdir field, 319 
NMDAYSTATE structure, 319 
NMHDR structure, 221, 319 
nMin field, 166 

Index 

NMNEWMENU structure, 797 
NMN_GETAPPREGKEY notification, 796-97 
NMN_INVOKECOMMAND notification, 

788, 797 
NMSELCHANGE structure, 319 
nNumberOflinks field, 387 
NO_ERROR, 578, 583 
NOPARITY constant, 545 
NoteDemo.c file, 723-32 
NoteDemo example program, 719-32 
NoteDemo.h file, 721-23 
NoteDemo.rc file, 720-21 
Notepad, 171 
notification API, 711-34 
NOTIFICATION_EVENT_DEVICE_CHANGE 

flag, 718 
NOTIFICATION_EVENT_NONE flag, 719 
NOTIFICATION_EVENT_RESTORE_END 

flag, 718 
NOTIFICATION_EVENT_RS232_DETECTED 

flag, 718 
NOTIFICATION_EVENT_SYNC_END 

flag, 718 
NOTIFICATION_EVENT_TIME_CHANGE 

flag, 718 
NOTIFICATION_EVENT_TZ_CHANGE 

flag, 718 
NOTIFICATION_EVENT_ WAKEUP flag, 718 
notifications 

NoteDemo program, 719-32 
querying, 732-34 
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notifications, continued 
system event, 718--19 
timer event, 717-18 
user, 711-17 

NOTIFY.H file, 719 
NOTIFYICONDATA structure, 743-44, 745 
nPage field, 166 
nPages field, 217 
nPos field, 166, 167 
nResult parameter, 212 
nStartPage, 217 
nToolBarld field, 781, 782 
nTrackPos field, 167 
NULL_PEN parameter, 71 
NUMCOLORS value, 40 
NumPanel.c file, 878, 892-99 
NumPanel.def file, 879 
NumPanel example program, 877-900 
NumPanel.h file, 881-82 
n Width parameter, 63, 71 
nXOrg parameter, 73 
nYOrg parameter, 73 

0 
object IDs, 387, 432 
objects, file-mapping, 405-9 
object store 

as database volume, 419 
determining size, 415 
\network folder, 577 
vs. other storage media, 379, 414 
overview, 348, 378 
volume serial numbers, 387 

OBJTYPE_DATABASE flag, 432 
OBJTYPE_DIRECTORY flag, 432 
OBJTYPE_FILE flag, 432 
OBJTYPE_RECORD flag, 432 
ODDPARITY constant, 545 
OEM_CERTIFY_RUN value, 516 
OEM_CERTIFY_TRUST value, 516 
OEMGetExtensionDRAM routine, 903 
OEM!nit routine, 903 
OK button, adding to command bar, 277 
OnCreateMain function, 60 
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ONE5STOPBITS constant, 545 
ONESTOPBIT constant, 545 
OnLogActive method, 67 4 
OnLogAnswered method, 674 
OnLogDisconnection method, 674 
OnLogError method, 674 
OnLogfnactive method, 674 
OnLog!pAddr method, 67 4 
OnLogListen method, 674, 675 
OnLogTerminated method, 674 
OnPaintMain function, 46, 83 
opaque mode, 46 
OPEN_ALWAYS flag, 381, 382, 418 
OpenCreateDB function, 433 
OpenDestinationFile method, 691, 692, 

693, 707 
OPEN_EXISTING flag, 381, 418 
xxx_Open function, 933, 934-35 
opening 

databases, 422-24 
files, 380-82 
registry keys, 465-66 
serial ports, 540 

OpenProcess function, 492 
OpenSemaphore function, 511 
OpenSourceFile method, 691, 692 
OptionsData field, 630 
options dialog, 853, 867 
Options field, 631 
OptionsSize field, 630 
optname parameter, 604 
Out Of Memory Error dialog box, 751-52, 

752 
OutputDebugString function, 943 
OUT_TT_ONLY_PRECIS flag, 49 
owned windows, 148 
owner-draw buttons, 170-71, 205 
owner-draw static controls, 174 
owner windows, 148 

p 
packed format, 72 
paged memory 

committed, 350, 356, 359, 360 



paged memory, continued 
free, 350, 354 
image, 354 
overview, 349 
private, 354 
reserved, 350, 354, 356, 359, 360 

PAGE_EXECUTE flag, 358 
PAGE_EXECUTE_READ flag, 359 
PAGE_EXECUTE_READWRITE flag, 359 
PAGE_GUARD flag, 359 
PAGE_NOACCESS flag, 359 
PAGE_NOCACHE flag, 359 
PAGE_READONLY flag, 358 
PAGE_READWRITE flag, 358 
PageSetupDialog function, 259 
pages vs. regions, 359-60 
page translation tables, 350 
paging files, 354 
PAINTFONTINFO structure, 60 
painting, 36-38 
PaintSingleFontFamily callback procedure, 

60 
PAINTSTRUCT structure, 30-31 
palettes, 66 
parent window, 204. See also child 

windows; top-level windows 
Parity field, 545 
PatBlt function, 69 
pbkResult parameter, 466 
pBu.ffer parameter, 733, 935, 936 
pBuftn parameter, 938, 940 
pBufOut parameter, 938 
pcbOutput parameter, 651 
pcBytesNeeded parameter, 733 
PCEGUID parameter, 430 
pceun parameter, 717 
pcHandlesNeeded parameter, 732 
pCharacterBuffer parameter, 93 
PCMCIA cards, 818, 928 
PegasusFilter key, 686 
pens, 70-71 
PenTrac.c file, 106-10 
PenTrac example program, 105-11 
PenTrac.h file, 105-6 
persistent connections, 578 

Index 

pfnCallBack field, 218, 219 
pfnDlgProc field, 219 
pguid parameter, 418, 419 
phSvc parameter, 667 
pidls, 736, 738 
Pie function, 70 
PingAddress, 631 
pinging, 628-33 
p!nput parameter, 651 
p!RAP!Stream pointer, 655 
Platform Builder, 543 
platforms 

differences among shells, 735-36 
Windows CE vs. other Windows 

platforms, 3-6, 263, 487-88 
writing cross-platform applications, 

911-23 
Pocket PCs 

alert dialog, 712, 712 
application project template, 779 
AutoRun feature, 818-20 
closing applications, 775 
command bar, 33, 34 
and common print dialog, 259 
console application support, 752 
dialog boxes for applications, 813-23 
displaying property sheets, 816-18, 817 
as example of handheld devices, 5 
guidelines for graphics, 781 
HelloPPC program, 764-74 
vs. H/PCs, 18-19, 715, 735 
low-memory strategies, 375 
menu bar, 34, 775-76 
MySquirt program window, 610, 610 
programming, 763-848 
RAPI functions, 637 
running HelloCE program, 18-19, 33, 34 
screen overview, 764 
shell differences with other platforms, 

735-36 
shell overview, 763 
vs. standard Windows CE, 774-78 
Start menu, 740-41 
Today screen, 764 
unique application support functions, 820 
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Pocket Word 
and PWD file type, 685-87 
registry data, 464-65 

paid parameter, 422 
pointer variable type, and Hungarian 

notation, 15 
POINT structure, 70 
PolyBezierTo function, 70 
Polygon function, 72, 75 
polygons, 75 
Polyline function, 70 
pop-up menus, and drop-down buttons, 

274, 275 
PostKeybdMessage function, 93 
PostQuitMessage function, 21, 33, 144 
PowerBar.c file, 857-66 
PowerBar.def file, 855 
PowerBar example program, 855-67 
PowerBar.rc file, 856-57 
xxx_PowerDown function, 933, 937 
power management 

overview, 918 
powering down, 918 
powering up, 909-10 
power-off feature, 711 
preventing powering down, 919 
querying battery state, 921-23 
turning off screen, 919-21 

xxx_PowerUp function, 933, 937 
ppFindDataArray parameter, 642 
ppFindData parameter, 644 
ppIRAPIStream pointer, 655 
ppOutput parameter, 651 
ppvBits parameter, 67 
preemptive multitasking, 514 
pResource, 218 
prgbCachedData field, 851, 853 
Print common dialog, 222, 223, 258 
printers, defining connection, 580 
print/ function, 752, 753, 757 
priority classes, 494 
priority inversion, 495 
private memory pages, 354 
PROCESS_ATTACH notification, 852 
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processes 
creating, 488-91 
defined, 487 
finding, 517-19 
system limitation, 487 
terminating, 491-92 
and thread priority, 493-95 
Windows CE overview, 487-88 

process ID, 492 
PROCESS_INFORMATION structure, 

490, 507 
PROCESSOR_ARCHITECTURE_ARM 

constant, 352 
PROCESSOR_ARCHITECTURE_INTEL 

constant, 352 
PROCESSOR_ARCHITECTURE_SHx 

constant, 352 
PROCESSOR_HITACHI_SH3 constant, 352 
PROCESSOR_HITACHI_SH4 constant, 352 
program memory, 348. See also system 

heap 
programs. See applications; example 

programs 
Programs folder, 737, 741 
Programs submenu, 740 
progress bars, 345 
properties, database record, 416, 417 
property IDs 
property pages. See property sheets 
PropertySheet function, 216, 217 
PROPERTYSHEETHEADER structure, 817 
PROPERTYSHEETPAGE structure, 817 
property sheets 

adding pages, 218-20 
creating, 216-18, 817 
overview, 147, 216 
page procedures, 220-21 
Pocket PC issues, 816-18 
removing pages, 219 
Tab control, 816, 818 

propid field, 426 
propid parameter, 422 
PROPSHEETHEADER structure, 216-17, 218 
PropSheetPageProc function, 817-18 



PROPSHEETPAGE structure, 217, 218, 
220-21, 258 

Protect field, 362, 363 
PSCB_GETLINKTEXT notification, 818 
PSCB_INITIALIZED notification, 817, 818 
PS_DASH flag, 71 
pShiftStateBu.ffer parameter, 93 
PSH_MAXIMIZE flag, 817 
PSH_MODELESS flag, 217 
PSH_PROPSHEETPAGE flag, 217 
PSH_PROPTITLE flag, 217 
PSH_USECALLBACK flag, 817 
PSH_USEPSTARTPAGE flag, 217 
PS_INSIDEFRAME flag, 74 
PSM_ADDPAGE message, 219 
PSM_REMOVEPAGE message, 219 
PSN_APPLY code, 222, 258 
PSN_KILLACTIVE code, 221, 222 
PSN_QUERYCANCEL code, 222 
PSN_RESET code, 222 
PSNRET_INVALID_NOCHANGEPAGE 

field, 222 
PSNRET_NOERROR, 222 
PSN_SETACTIVE code, 222 
PS_NULL flag, 71 
PSP _DLGINDIRECT flag, 218 
PSP _PREMATURE flag, 219, 220 
PSP _USECALLBACK flag, 218, 219 
PSP _USEREFPARENT flag, 219 
PSP _USETITLE flag, 219 
PS_SOLID flag, 71 
pStartPage, 217 
pszCaption field, 217 
pszlcon field, 217, 219 
pszMenu parameter, 267 
pszNewApp parameter, 759 
pszPath parameter, 667 
pszTemplate, 218 
pszTitle field, 219 
puChar parameter, 876 
pull-style programming, 6 
PulseEvent function, 505 
PUN_DIALOG flag, 714 
PUN_LED flag, 714 

PUN_REPEAT flag, 714 
PUN_SOUND flag, 714 
PUN_ VIBRATE flag, 714 
PURE flag, 783 
PurgeComm function, 549 
PURGE_RXABORT flag, 549 
PURGE_RXCLEAR flag, 549 
PURGE_TXABORT flag, 549 
PURGE_TXCLEAR flag, 549 

Index 

push buttons, 168. See also radio buttons 
puShift parameter, 876 
push-style programming, 6 
pvlmData field, 823, 872, 873 
PVOID data type, 503 
PWD files, 685-87 
pwszDialogText field, 714 
pwszDialogTitle field, 714 
pwszSound field, 714 

Q 
QS_ALLINPUT flag, 508 
QS_INPUT flag, 508 
QS_KEY flag, 508 
QS_MOUSEBUTTON flag, 509 
QS_MOUSE flag, 508 
QS_MOUSEMOVE flag, 509 
QS_PAINT flag, 509 
QS_POSTMESSAGE flag, 509 
QS_SENDMESSAGE flag, 509 
QS_TIMER flag, 509 
quantum. See time quantum 
QUERYESCSUPPORT command, 920, 921 
question mark, as wildcard, 411 

R 
radio buttons, 169, 205 
RAM (random-access memory), 347, 348 
RAPI. See remote API (RAPI) 
RapiDir example program, 646-50 
RAPI.DLL file, 637, 643, 670 
RapiFind.cpp file, 662, 662-65, 665 
RapiFind example program, 656-65 
RAPI.H file, 647 
RAPIINIT structure, 638 
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RAPI.LIB file, 647 
RapiServ.c file, 652, 652-53, 654 
RAPISRV.EXE program, 487 
raster fonts, 47 
raw IR, 552-54 
RBBIM_CHILD flag, 297 
RBBIM_CHILDSIZE flag, 297 
RBBIM_COLORS flag, 297 
RBBIM_IDEALSIZE flag, 297 
RBBIM_ID flag, 297 
RBBIM_LPARAM flag, 298 
RBBIM_STYLE flag, 296 
RBBS_BREAK style flag, 296 
RBBS_CHILDEDGE style flag, 296 
RBBS_FIXEDBMP style flag, 296 
RBBS_FIXEDSIZE style flag, 296 
RBBS_GRIPPERALWAYS style flag, 296 
RBBS_HIDDEN style flag, 296 
RBBS_NOGRIPPER style flag, 296, 299, 317 
RBBS_NOVERT style flag, 296-97 
RB_IDTOINDEX message, 299, 300, 301 
RBN_HEIGHTCHANGE notification, 302 
RBS_AUTOSIZE flag, 294 
RBS_BANDBORDERS flag, 294 
RBS_FIXEDORDER flag, 295 
RBS_FIXEDORDER style, 302 
RBS_SMARTLABELS flag, 295 
RBS_SMARTLABELS style, 297, 299, 316 
RBS_ VARHEIGHT flag, 295 
RBS_ VARHEIGHT style, 299 
RBS_ VERTICALGRIPPER flag, 295 
RCDATA resource type, 127 
RC files, 125, 206 
rcPaint field, 31 
rcSipRect field, 822, 871, 872, 875 
rcVisibleDesktop field, 822 
ReadFile function, 382-83, 541, 930 
xxx_Read function, 933, 935-36 
reading database records, 427-29 
ReadlntervalTimeout field, 546, 547 
read-only memory (ROM), 347, 348 
ReadProcessMemory function, 492 
ReadTotalTimeoutConstant field, 546, 547 
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ReadTotalTimeoutMultiplier field, 546, 547 
REBARBANDINFO structure, 295-99, 316 
rebar control, 266, 294, 298. See also 

command bands 
ReceiveSiplnfo method, 869, 872 
records, database 

deleting, 430 
deleting properties, 430 
designing structure, 416-17 
reading, 427-29 
writing, 430 

Rectangle function, 72, 73-74 
rectangles 

drawing, 73-74 
in TextDemo program, 46 

rect parameter, 61 
RECT structure, 30, 39 
recvfrom function, 603 
recv function, 602 
recycle bin, 737 
redirector DLLs, 576 
REG_BINARY data type, 467 
RegClassKey function, 468 
RegCreateKeyEx function, 466 
RegDeleteKey function, 467 
RegDeleteValue function, 467 
REG_DWORD_BIG_ENDIAN data type, 467 
REG_DWORD data type, 467 
REG_DWORD_LITTLE_ENDIAN data type, 

467 
RegEnumKeyEx function, 468 
RegEnum Value function, 468-69 
REG_EXPAND_SZ data type, 467 
RegExtensionforDevice routine, 688, 689 
REG file, 689 
RegFileExtension routine, 688-89 
RegionSize field, 362, 363 
regions vs. pages, 359-60 
RegisterCallback2 method, 870, 873-74 
RegisterCallback method, 869, 872 
RegisterClassEx function, 127 
RegisterClass function, 22, 24, 104, 150, 852 
RegisterDevice function, 906-7, 933 



RegisterHotKey function, 761-62 
registry 

and ActiveSync, 665-70 
API, 465-69 
associating file extensions, 743 
in boot process, 904-8 
closing keys, 468 
creating keys, 465-66 
deleting keys, 467-68 
deleting values, 467-68 
entries for application launch keys, 

759-60 
entries for custom Today screen items, 854 
entries for device drivers, 927-28 
entries for file filters, 684-90 
entries for new menu items, 788 
enumerating devices, 668 
enumerating keys, 468-69 
opening keys, 465-66 
RAPI functions for managing, 645 
reading values, 466, 669-70 
Windows CE overview, 463-65 
writing values, 467, 669-70 

registry editors, 854 
REG_LINK data type, 467 
REG_MULTI_SZ data type, 467 
REG_NONE data type, 467 
RegOpenKeyEx function, 465-66 
RegQuerylnjoKey function, 468 
RegQueryValueEx function, 466 
REG_RESOURCE_LIST data type, 467 
RegSetValueEx function, 467 
REG_SZ data type, 467 
RegView.c file, 472-86 
RegView example program, 469-86 
RegView.h file, 470- 71 
RegView.rc file, 46~ 70 
ReleaseCapture message, 111 
ReleaseDC function, 38, 69 
ReleaseMutex function, 511, 512 
ReleaseSemaphore function, 510 
remote API (RAPI) 

database functions, 640, 643-45 
ending sessions, 639 

remote API (RAPI), continued 
error handling, 639 
file management functions, 640-43 
function prototype, 651-52 
initializing, 638 
overview, 636-39 
predefined functions, 640-46 
registry management functions, 645 
shell management functions, 645-46 
user-defined functions, 650-56 
using to call custom functions, 651 
version differences, 637 
window management functions, 646 
writing server functions, 651-55 

REMOTE_NAME_INFO structure, 587 
RemoveDirectory function, 409, 410 
renaming files, 410 
REPLLOG .EXE program, 487 
ReportLoss method, 692 
ReportProgress method, 692 
RequestData parameter, 629 
RequestOptions parameter, 629 
RequestSize parameter, 629 

Index 

reserved memory pages, 350, 354, 356, 
359, 360 

Reserved parameter, 466 
ResetCmd registry value, 759 
ResetEvent function, 505 
resetting system, 902-4 
RESOURCE_CONNECTED flag, 581 
RESOURCEDISPLAYTYPE_DOMAIN flag, 

583 
RESOURCEDISPLAYTYPE_GENERIC flag, 

583 
RESOURCEDISPLAYTYPE_SERVER flag, 583 
RESOURCEDISPLAYTYPE_SHARE flag, 583 
RESOURCE_GLOBALNET flag, 581 
resource leaks, 51 
RESOURCE_REMEMBERED flag, 581 
resources. See also network resources 

bitmaps as, 127, 129 
creating scripts, 125-27 
dialog box templates as, 206-9, 210 
disconnecting, 579-80 
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resources, continued 
icons as, 127-28, 127 
keyboard accelerators as, 127, 128-29 
list of types allowed, 127 
menu bar, 782-86 
menus as, 126, 127 
overview, 125 
script example, 126 
shortcut keys as, 128-29 
strings as, 129-30 

RESOURCETYPE_ANY flag, 581 
RESOURCETYPE_CONTAINER flag, 582 
RESOURCETYPE_DISK flag, 580, 581, 583 
RESOURCETYPE_PRINT flag, 580, 581, 583 
RESOURCEUSAGE_CONNECTABLE flag, 581 
RESOURCEUSAGE_CONTAINER flag, 581 
Resume Thread function, 497, 500 
RGB macro, 71, 72 
RGBQUAD structure, 65, 66-67, 72, 73 
rghNotifications parameter, 732 
rghReserved field, 31 
rgProplD parameter, 427 
rgSortSpecs field, 421 
rich edit control, 345, 346 
right-button clicks, 111-12 
ROM (read-only memory), 347, 348 
root directory, 411, 577 
root keys, 464 
ROP codes, 68, 69 
round rectangles, drawing, 75 
RoundRect function, 72, 75 
RoundTripTime field, 631 
RTS_CONTROL_DISABLE flag, 545 
RTS_CONTROL_ENABLE flag, 545 
RTS_CONTROL_HANDSHAKE flag, 545 
RTS_CONTROL_TOGGLE flag, 545 
run-time version checking, 916-18 

s 
samDesired parameter, 466 
sample programs. See example programs 
Save As common dialog, 222, 223 
SB_BOTTOM code, 165 
SB_CTL flag, 166, 174 
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SB_ENDSCROLL code, 165 
SB_HORZ flag, 166 
SB_LINEDOWN code, 164, 165 
SB_LINELEFT code, 164, 165 
SB_LINERIGHT code, 164, 165 
SB_LINEUP code, 164, 165 
SB_PAGEDOWN code, 164, 165 
SB_PAGELEFT code, 164, 165 
SB_PAGERIGHT code, 164, 165 
SB_PAGEUP code, 164, 165 
SB_THUMBPOSITION code, 164, 165 
SB_THUMBTRACK code, 164, 165 
SB_TOP code, 165 
SB_ VERT flag, 166 
scaling, font, 47 
screen, turning off, 919-21 
screen, writing to, 827-28 
scroll bars 

configuring, 166 
and FontList2 program, 151-67 
list of codes, 165 
message processing, 164-65 
overview, 168, 174 
Windows CE window, 62 

ScrollDC function, 102 
ScrollDlg.c file, 254-58 
SCROLLINFO structure, 166, 167 
ScrollWnd.c file, 199-203 
SD_BOTH option, 603 
SD _RECEIVE option, 603 
SD_SEND option, 603 
searching databases, 424-27 
security 

module-based, 515-16 
Windows CE, 515-16 

xxx_Seek function, 933, 936-37 
SEE_MASK_FLAG_NO_UI flag, 742 
SEE_MASK_NOCLOSEPROCESS flag, 742 
select function, 607-9 
Select method, 869, 870, 900 
SelectObject function, 49-50, 51, 61, 68 
semaphores, 509-11 
SendAlternatives2 method, 870, 877 
SendCharEvents method, 874, 876 



SendEndOJFile function, 384 
send function, 602 
SendMessage function, 127, 265, 272, 

299-300 
SendString method, 874, 877 
sendto function, 602-3 
SendVirtualKey method, 874, 875-76 
separate heaps 

allocating memory, 366 
creating, 366 
destroying, 367-68 
freeing completely, 367-68 
freeing memory, 367 
overview, 365-66 
querying memory size, 367 
resizing memory, 367 
when to use, 372 

serial ports 
asynchronous I/0, 542-43 
clearing errors, 550-51 
closing, 540 
communications overview, 539-40 
configuring, 543-45 
controlling stream, 549-50 
infrared, 552-56 
opening, 540 
programming, 539-51 
querying driver capabilities, 547-49 
querying status, 551 
reading from, 541 
setting timeout values, 546-47 
writing to, 541 

servers, 583 
SETBREAK flag, 550 
SetCapture message, 111 
SetCommBreak function, 549, 550 
SetCommMask function, 542 
SetCommState function, 543, 544, 546 
SetCommTimeouts function, 546 
SETDTR flag, 550 
SetEvent function, 504-5 
SetFileAttributes function, 385 
SetFilePointer function, 383, 936-37 
SetFileTime function, 386 

Index 

SetFilterOptions method, 694-95 
SetFocus function, 86 
SetForegroundWindow function, 22, 774 
SetlmData method, 870, 872-73 
Setlmlnfo method, 874, 875, 900 
SetlnterruptEvent function, 937 
SetlastError function, 934 
SetMMActiveContext method, 870, 874 
SETPOWERMANAGEMENT command, 

920, 921 
SetProcPermissions function, 953 
SetRapiStat method, 655 
SETRTS flag, 550 
SetScroll!nfo function, 166, 167, 174 
setsockopt function, 606 
SetTextColor function, 39-40 
SetTextMetrics function, 50-51 
SetThreadPriority function, 498-99 
SETTIR flag, 550 
SetupComm function, 547 
SetWindowlong function, 150-51 
SETXOFF flag, 550 
SETXON flag, 550 
SHACTIVATEINFO structure, 777-78 
SHAddToRecentDocs function, 741 
SHA_INPUTDIALOG flag, 778 
shapes 

brushes for drawing, 72-73 
circles, 74 
drawing, 73-75 
ellipses, 74 
overview, 70, 72 
polygons, 75 
rectangles, 73-74 
round rectangles, 75 

Shapes.c file, 77-82 
Shapes example program, 75-84 
Shapes.h file, 76- 77 
SHARD_PATH flag, 741 
shared disks and printers, 583 
shared memory blocks, 530-31 
ShareMode parameter, 934 
SHCloseApps function, 820 
SHCMBF _EMPTYBAR flag, 775, 781 
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SHCMBP _HIDDEN flag, 781 
SHCMBP _HIDESIPBUTION flag, 781 
SHCMBM_GETMENU message, 787 
SHCMBM_GETSUBMENU message, 787 
SHCMBM_SETSUBMENU message, 787 
SHCreateMenuBar function, 775, 776, 779, 

780-81, 783 
SHCreateShortcut function, 739-40 
Shel!ExecuteEx function, 741-43 
SHELLEXECUTEINPO structure, 741-43 
Shell.exe program, 905-6 
shell namespace, 736 
Shell_Notifylcon function, 743-44, 745 
shells, differences among Windows CE 

platforms, 735-36. See also Explorer 
shell 

SHPS_HIDESIPBUTION flag, 820 
SHPS_HIDESTARTICON flag, 820 
SHPS_HIDETASKBAR flag, 820 
SHPS_SHOWSIPBUTION flag, 820 
SHPS_SHOWSTARTICON flag, 820 
SHPS_SHOWTASKBAR flag, 820 
SHFul!Screen function, 820 
SHGetAppKeyAssoc function, 760, 762 
SHGetAutoRunPath function, 819 
SHGetMalloc function, 738 
SHGetPathFromDList function, 738, 739 
SHGetShortcutTarget function, 740 
SHGetSpecia!Folderlocation function, 738, 

739, 740 
SHGetSpecia!FolderPath function, 737-38, 

739, 740 
SHHandle WMActivate function, 778, 

779, 815 
SHHandle WMSettingChange function, 

777-78, 779 
SHIDIP _DONEBUTION flag, 814 
SHIDIP _PULLSCREENNOMENUBAR 

flag, 814 
SHIDIP _SIPDOWN flag, 814 
SHIDIF _SIZED LG flag, 814 
SHIDIF_SIZEDLGPULLSCREEN flag, 814 
SHIDIM_PLAGS flag, 814 
Shift key, 103 
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SHinitDialog function, 813-14, 815, 816, 853 
SHINITDLGINPO structure, 814 
SHinitExtraControls function, 816 
SHLoadDIBitmap function, 128 
SHMENUBARINPO structure, 775-76, 

780-81, 783 
SHMENUBAR resource, 783-85, 812 
shortcut keys, as resources, 128-29 
shortcuts, 739-40 
ShowCommSettings method, 672 
Showing method, 869, 872 
ShowWindow function, 26 
SHSetAppKeyWndAssoc function, 761 
SHShowOutO.fMemory function, 752 
SHSiplnfo function, 776, 821-23, 873, 912 
SHSipPreference function, 815, 821, 912-13 
shutdown function, 603 
SIP _DISABLENOSCROLL flag, 167 
SIP_pAGE flag, 167 
SIF _POS flag, 166 
SIP _RANGE flag, 166 
SIP _TRACKPOS flag, 167 
Signa!Started function, 905 
sinJamily field, 600 
SIP (soft input panel) 

controlling with SHSiplnfo function, 
821-23 

defined, 763 
and dialog boxes, 814, 815-16 
elements of, 868-69 
input method component, 868 
input panel component, 868 
monitoring, 777-78 
querying state, 821-23 
setting preferred state, 815 
showing/hiding, 776, 777, 815-16, 822 
and top-level Pocket PC window, 776--77 
writing input methods, 867-77 

SIP _DOWN flag, 815 
SIPP _DISABLECOMPLETION flag, 871 
SIPP _DOCKED flag, 822, 871, 875, 900 
SIPP _LOCKED flag, 822, 871 
SIPP _ON flag, 822, 871 
SIP _PORCEDOWN flag, 815 



SIPINFO structure, 821-23, 872 
SIPPREF control, 816 
SIP _UNCHANGED flag, 815 
SIP _UP flag, 815 
Sleep statement, 500-501, 918, 956 
SOCKADDR_IN structure, 600-601, 602 
SOCKADDR_IRDA structure, 600-601, 602 
SOCK_DGRAM type parameter, 599 
SOCKET_ERROR, 602 
socket function, 599-600 
sockets 

binding to addresses, 600-601 
blocking vs. non-blocking, 607-9 
closing, 603 
connecting to servers, 602 
creating, 599-600 
placing in listen mode, 601 
receiving data from, 602-3 
writing data to, 602-3 

SOCK_STREAM type parameter, 599 
SO_LINGER option, 606 
SOL_IRLMP socket level, 606 
SOL_SOCKET socket level, 606 
SOMAXCONN value, 601 
sort indices, 416 
sort order, 427 
SORTORDERSPEC structure, 421 
source code 

AlbumDB program, 43~62 
CeChat program, 557- 74 
CEFind program, 754-56 
CmdBand program, 30~ 16 
CmdBar program, 278-92 
CnctNote program, 675-83 
CtlView program, 174-203 
DivFile program, 697- 707 
DlgDemo program, 224-58 
FileView program, 388-404 
FontList2 program, 152-63 
GAPIShow program, 830-47 
GenDriver program, 944-51 
HelloCE program, 9-14 
HelloPPC program, 766- 74 
KeyTrac program, 94-102 

source code, continued 
ListNet program, 588-96 
LView program, 325-43 
MenuBar program, 798-812 
MySquirt program, 611-27 
NewMenuX program, 789-96 
NoteDemo program, 720-32 
NumPanel program, 879-99 
PenTrac program, 105-10 
PowerBar program, 855-67 
RAPI client application, 662-65 
RapiDir program, 647-50 
RAPI stream server DLL, 657-61 
RegView program, 469-86 
Shapes program, 76-82 
TBicons program, 745-51 
TextDemo program, 41-4 7 
TicTacl program, 112-21 
TicTac2 program, 130-43 
XTalk program, 520-29 

SPACEPARITY constant, 545 

Index 

special folders, 737-39, 740 
SPI_GETBATTERYIDLETIMEOUT timeout 

value, 919 
SPI_GETCURRENTIM flag, 821, 823 
SPI_GETEXTERNALIDLETIMEOUT timeout 

value, 919 
SPI_GETPLATFORMTYPE constant, 917 
SPI_GETSIPINFO flag, 821, 873 
SPI_GETWAKEUPIDLETIMEOUT timeout 

value, 919 
SPI_SETCURRENTIM flag, 821, 823 
SPI_SETSIPINFO flag, 821, 873 
SRCCOPY ROP code, 68 
SRCINVERT ROP code, 68 
SRCPAINT ROP code, 68 
SS_BITMAP style, 173 
SS_BLACKRECT style, 174 
SS_CENTERIMAGE style, 173 
SS_CENTER style, 173 
SS_ICON style, 173 
SS_LEFTNOWORDWRAP style, 173 
SS_LEFT style, 173 
SS_NOPREFIX style, 173 
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SS_NOTIFY style, 173 
SS_RIGHT style, 173 
SS_ WHITEFRAME style, 174 
stacks 

mapping, 356 
overview, 368, 372 
relationship to threads, 368 

standard bitmap, 269, 293 
Start button, 735, 740 
Start menu 

configuring, 7 40-41 
Documents submenu, 741 
Programs submenu, 740 

Startup routine, 902 
StarWnd.c file, 197-99 
State field, 362, 363 
static controls, 168, 173-74 
static data 

defined, 357 
overview, 369 
read-only, 356 
read/write, 356 
when to use, 372 

StaticDlg.c file, 252-54 
static variables, 501, 502 
status bars, 344 
Status field, 630 
stdio C library 1/0 functions, 752, 753 
stEndTime field, 713 
STILL_ACTIVE constant, 491 
stock GDI objects, 70-71 
StopBits field, 545 
Storage Cards, 379 
storage devices, 379, 414 
STORE_INFORMATION structure, 415 
stream API, 933-42 
stream connections, 598-603 
stream interface device drivers, 925, 926 
stream mode, 655-56 
StretchBlt function, 68, 69 
string fields, 598 
string resources, 371 
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strings 
in date and time picker display format, 

321-22 
as resources, 127, 129-30 

STRINGTABLE resource type, 127 
string variable type, and Hungarian 

notation, 15 
struct size variable type, and Hungarian 

notation, 16 
stStart field, 319 
stStartTime field, 713 
style field, 22-23 
style flags, defined, 25 
stylus 

and input focus, 103, 110-11 
message processing, 103-12 
vs. mouse, 103, 110 
overview, 103 

SuspendThread function, 500 
sVPos global variable, 164 
SW _HIDE state, 20 
switch statement, 16 
SW _SHOWNOACTIVATE state, 20 
SW _SHOW state, 20 
synchronization objects, 490, 503-4, 530. 

See also event objects; mutexes; 
semaphores 

system configuration, 910 
system desktop, 6 
system event notifications, 718--19 
system heap, 348 
SystemldleTimeReset function, 919 
SYSTEM_INFO structure, 352 
SystemParameterslnfo function, 917, 919 
SYSTEM_POWER_STATUS_EX2 structure, 

921-23 
SYSTEMTIME structure, 386 
szAppName Unicode string, 14, 24, 25 
szDbaseName field, 420 
szDbaseType field, 420 
szDescription field, 597 
szDLLPath field, 851 



szName field, 851 
szSystemStatus field, 597 
szTip field, 7 44 

T 
TabbedTextOut function, 61 
tab control, 344-45 
taps vs. double-taps, 104 
target devices. See also Handheld PCs 

(H/PCs); Pocket PCs 
microprocessors, 3 
resources available, 4 
running compiled programs, 18-19 

task bar 
annunciators, 743 
overview, 743-44 
showing/hiding on Pocket PC, 820 
and Start button, 740 
TBicons program, 744-51 

TB_AUTOSIZE message, 277 
TBBUTTON structure, 270-71 
TB_CHECKBUTTON message, 272 
TB_GETBUTTONINFO message, 271 
TB_GETIMAGELIST message, 273 
TB_GETRECT message, 275 
TBicons.c file, 747-51 
TBicons example program, 744-51 
TBicons.h file, 746-47 
TBicons.rc file, 74~46 
TB_ISBUTTONCHECKED message, 272 
TB_LOADIMAGES message, 272 
TBN_DROPDOWN notification, 273, 274 
TB_SETBUTTONINFO message, 271 
TBSTATE_CHECKED flag, 271, 785 
TBSTATE_ENABLED flag, 270, 785 
TBSTATE_HIDDEN flag, 270 
TBSTATE_INDETERMINATE flag, 271 
TBSTATE_PRESSED flag, 270 
TBSTATE_ WRAP flag, 271 
TBSTYLE_AUTOSIZE flag, 271, 785 
TBSTYLE_BUTTON flag, 271, 785 
TBSTYLE_CHECK flag, 271 

Index 

TBSTYLE_CHECKGROUP flag, 271 
TBSTYLE_DROPDOWN flag, 271, 785 
TBSTYLE_GROUP flag, 271 
TBSTYLE_SEP flag, 271 
TBSTYLE_TRANSPARENT flag, 317 
TCP /IP communication 

creating sockets, 599-600 
pinging, 628-33 

TCS_BOTTOM style flag, 818 
templates, dialog, 206-9, 210 
templates, project, 779 
temporary files, creating, 410-11 
TerminateProcess function, 492 
Termlnstance function, 21, 33 
text attributes, 39-40 
TextDemo.c file, 42-46 
TextDemo example program, 40-47 
TextDemo.h file, 41 
TEXT macro, 39, 641 
TEXTMETRIC structure, 50, 61 
TextOut function, 61 
thread local storage, 501-3 
THREAD_pRIORITY _ABOVE_IDLE priority 

level, 494 
THREAD_PRIORITY_ABOVE_NORMAL 

priority level, 494, 499 
THREAD _PRIORITY _BELOW _NORMAL 

priority level, 494 
THREAD_PRIORITY_HIGHEST priority 

level, 494 
THREAD_PRIORITY _IDLE priority level, 

494, 498 
THREAD_PRIORITY_LOWEST priority 

level, 494 
THREAD_PRIORITY _NORMAL priority 

level, 494, 495, 498, 499 
THREAD_PRIORITY _ TIME_CRITICAL 

priority level, 494, 498, 499 
threads 

and asynchronous drivers, 952-56 
blocked, 495-96 
creating, 496-98 

993 



Index 

threads, continued 
defined, 487 
and input methods, 869 
multiple, 542 
overview, 493 
relationship to stacks, 368 
resuming, 500-501 
scheduling, 493-95 
setting priority, 498-500 
suspending, 500-501 
and synchronization objects, 503-4 
terminating, 498 
and waiting, 505-11 

TicTacl.c file, 11~21 
TicTacl example program, 112-22 
TicTacl.h file, 112-13 
TicTac2.c file, 13~43 
TicTac2 example program, 130-45 
TicTac2.h file, 131-33 
TicTac2.rc file, 130-31 
time fields, 386 
Timeout parameter, 630 
time quantum, 493, 499-500 
timer event notifications, 717-18, 719 
time slices, 493. See also time quantum 
TIMEVAL structure, 608 
title bar, 30 
tlitCustom field, 851 
tlit field, 851 
TLS (thread local storage), 501-3 
17sAlloc function, 502, 503 
17sFree function, 503 
17sGetValue function, 503 
TLS_MINIMUM_AVAILABLE constant, 502 
TlsSetValue function, 502-3 
tmE:xterna!Leading field, 51, 61 
tmHeight field, 50-51, 61 
TODAYLISTITEM structure, 850-51, 852, 853 
TODAYLISTITEMTYPE enumeration, 851 
Today screen 

vs. Explorer shell, 735 
illustrated, 764, 850 
overview, 764 
writing custom items, 849-54 
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toolbars, 345 
ToolHelp DLL, 517 
tooltips, 276-77, 743, 785 
top-level windows 

defined, 148 
and SIP, 776-77 
sizing in Pocket PCs, 776-78 

Tos field, 630 
touch screens, 103, 104 
TPMPARAMS structure, 275 
TPM_ VERTICAL flag, 275 
trackbars, 345 
TrackPopupMenuE:x function, 275 
TranslateAccelerator function, 129 
TranslateMessage function, 21, 129, 215 
TransmitCommChar function, 541 
TransparentBlt function, 69 
Transparentlmage function, 69 
transparent mode, 46 
tree view control, 345, 486 
TR_SETDISABLEDIMAGELIST message, 273 
TrueType fonts, 47 
TRUNCATE_EXISTING flag, 381, 418 
trusted modules, 515-16 
TryEnterCritica!Section function, 513 
_try,_except block, 533-36, 927, 935, 939 
_try,_finally block, 533, 536 
Ttl field, 630 
turning off screen, 919-21 
TWOSTOPBITS constant, 545 
Type field, 362, 363 

u 
uBand parameter, 299 
uBytes parameter, 365 
uCallbackMessage field, 744 
uEnable parameter, 123 
uFlag parameter, 365 
uFlags field, 7 44 
uFlags parameter, 364, 741 
uiAction parameter, 821 
uIDNewltem parameter, 123 
ULARGE_INTEGER structure, 415 
u!Options parameter, 466 



uMapType parameter, 93 
Unadvise method, 673 
UNC (Universal Naming Convention), 576, 

584, 586, 587 
Unicode, 4-5, 598, 631, 641, 943 
UNIVERSAL_NAME_INFO structure, 586-87 
Universal Naming Convention (UNC), 576, 

584, 586, 587 
Un map ViewO}File function, 406-7 
unmounting database volumes, 417, 419 
untrusted modules, 515-16 
uNumToolTips parameter, 276 
Update Window function, 26 
up-down control, 345 
user notifications 

acknowledging, 715-17 
clearing, 715-17 
configuring, 714-15 
NoteDemo program, 719-32 
overview, 711-12 
rescheduling, 715 
setting, 712-17 

UserOptionsDlg method, 870, 873 
uSvc flag, 667 
uType field, 423 
uType parameter, 145 
uUnique parameter, 410-11 
uZoneMask field, 943 

v 
val field, 426 
ValidateRect function, 37 
variables 

interlocked access, 514-15 
using Hungarian notation, 15-16 

VER_PLATFORM_ WIN32_CE constant, 917 
VERSIONINFO resource type, 127 
versions 

compile-time versioning, 912-13 
and explicit linking, 913-16 
run-time checking, 916-18 

VIDEO_POWER_MANAGEMENT structure, 
921 

Viewer.c file, 397-404, 404 

Viewer.h file, 397 
VirtualAlloc function, 357-58 
VirtualFree function, 360-61 
virtual key codes, 757-59, 758 
virtual list view, 324-25, 463 
virtual memory 

allocating, 357-59 
changing access rights, 361-63 
decommitting, 360-61 
freeing, 360-61 
overview, 349, 357 
paged, 349-50 
querying access rights, 361-63 
regions vs. pages, 359-60 
reserving, 357-59 
when to use, 371-72 
Windows CE address space, 350-54 

VirtualProtect function, 361 
VirtualQuery function, 361-63 

Index 

virtual RAM disk, 348. See also object store 
VK_O-VK_9 value, 88 
VK_ADD value, 89 
VK_APOSTROPHE value, 89 
vkAppKey parameter, 759 
VK_APPS value, 89 
VK_ATTN value, 90 
VK_A-VK_Z value, 88 
VK_BACKQUOTE value, 89 
VK_BACKSLASH value, 89 
VK_BACK value, 87 
VK_CANCEL value, 87 
VK_CAPITAL value, 88 
VK_ CLEAR value, 88 
VK_COMMA value, 89 
VK_CONTROL value, 88 
VK_CRSEL value, 90 
VK_DECIMAL value, 89 
VK_DELETE value, 88 
VK_DIVIDE value, 89 
VK_DOWN value, 88, 758 
VK_END value, 88 
VK_EQUAL value, 89 
VK_EREOF value, 90 
VK_ESCAPE value, 88 
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VK_EXECUTE value, 88 
VK_EXSEL value, 90 
VK_Fl-VK_F24 value, 89 
VK_HELP value, 88 
VK_HOME value, 88 
VK_HYPHEN value, 89 
VK_INSERT value, 88 
VK_LBRACKET value, 89 
VK_LBUTTON value, 87, 92 
VK_LCONTROL value, 89 
VK_LEFT value, 88, 758 
VK_LMENU value, 89 
VK_LSHIFT value, 89 
VK_LWIN value, 88 
VK_MENU value, 88, 92, 112 
VK_MULTIPLY value, 89 
VK_NEXT value, 88 
VK_NONAME value, 90 
VK_NUMLOCK value, 89 
VK_NUMPAD0-9 value, 89 
VK_OEM_CLEAR value, 90 
VK_OFF value, 90 
VK:_FAl value, 90 
VK_PERIOD value, 89 
VK_PLAY value, 90 
VK_PRIOR value, 88 
VK_RBRACKET value, 89 
VK_RBUTTON value, 87 
VK_RCONTROL value, 89 
VK_RETURN value, 88, 758, 758 
VK_RIGHT value, 88, 758 
VK_RMENU value, 89 
VK_RSHIFT value, 89 
VK_RWIN value, 88 
VK_SCROLL value, 89 
VK_SELECT value, 88 
VK_SEMICOLON value, 89 
VK_SEPARATOR value, 89 
VK_SHIFT value, 88 
VK_SLASH value, 89 
VK_SNAPSHOT value, 88 
VK_SPACE value, 88 
VK_SUBTRACT value, 89 
VK_TAB value, 87 
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VK_UP value, 88, 758 
VK_ZOOM value, 90 
volumes, database, 387, 417-18 

w 
WA_ACTIVE flag, 32 
WA_CLICKACTIVE flag, 32 
WA_INACTIVE flag, 32 
WAIT_ABANDONED value, 506, 508 
WaitCommEvent function, 542 
WAIT_FAILED value, 506, 508 
WaitForMultipleObjects function, 505, 

507-8, 510 
WaitForSingleObject function, 505, 506, 

510, 512 
WAIT_OBJECT value, 506, 508, 509 
WAIT_TIMEOUT value, 506, 508 
WC_LISTVIEW control, 323 
WC_SIPPREF control, 816 
wDay field, 319 
wFlags field, 426, 430 
wFlags parameter, 644 
WHITE_PEN parameter, 71 
WideCharToMultiByte function, 598, 641 
w/D field, 297 
wildcards, 411 
WIN32_FIND_DATA structure, 411-12, 413 
WIN32_PLATFORM_PSPC constant, 22, 913 
WIN32_ WCE preprocessor definition, 912 
WINBASE.H file, 513, 535, 548 
window class. See also controls 

class styles, 22-23 
overview, 6-8 
registering, 22-24 

Window handle variable type, and 
Hungarian notation, 16 

window procedure, 7-8. See also 
Main WndProc procedure 

windows 
editing structure values, 150-51 
enumerating, 149-50 
finding, 150 
as instances of window classes, 6 
overview, 6 



windows, continued 
owner/owned relationships, 148 
parent/child relationships, 6, 32, 33, 148 
relationships, 147 
valid vs. invalid regions, 31, 36-37 
visibility, 148 

Windows 95 and 98 shells, 735, 737 
Windows CE 

console applications, 752-57 
differences among shells, 735-36 
memory overview, 347-57 
namespace concept, 736 
new Windows controls, 5-6 
vs. other Windows platforms, 3-6, 263, 

487-88 
Pocket PC differences, 774-78 
registry overview, 463-65 
security issues, 515-16 
special shell folders, 737-39 
unique characteristics, 3-6 
writing cross-platform applications, 

911-23 
Windows CE Remote Registry Editor, 854 
Windows icon, showing/hiding on Pocket 

PC, 820 
Windows NT/2000/XP shells, 737 
Windows registry. See registry 
window text, 25 
WinMain procedure 

defined, 19-20 
vs. MainWndProc procedure, 26 
message loop, 20-34 
programming style, 16 
under Windows CE, 19-20 

WinSock. See also IrSock 
initializing DLL, 597-98 
vs. IrSock, 603-4 
overview, 596 

WINSOCK.H. file, 608 
WLenData field, 426 
WM_ACTIVATE message, 32, 777, 778, 815 
WM_CAPTURECHANGED message, 111 
WM_CHAR message, 87, 90, 757, 758, 876 
WM_CLOSE message, 33, 144, 492, 762 

Index 

WM_COPYDATA message, 518 
WM_CREATE message, 26, 29, 60, 122, 163, 

204, 211, 775-76, 777 
WM_CTLCOLORBUTTON message, 205 
WM_CTLCOLORSTATIC message, 205, 867 
WM_DBNOTIFICATION message, 423, 424 
WM_DEADCHAR message, 91 
WM_DESTROY messsage, 33, 144 
WM_DRAWITEM message, 170, 205 
WM_ENTERIDLE message, 211 
WM_ERASEBACKGROUND message, 37 
WM_ERASEBKGND message, 24 
WM_GETTEXT message, 171 
WM_HELP message, 208, 277 
WM_HIBERNATE message, 31, 32, 148, 

373, 374, 375 
WM_HOTKEY message, 761, 762 
WM_HSCROLL message, 164, 165, 167, 

174, 205 
WM_INITDIALOG message, 211, 214, 220, 

258, 813, 815, 867 
WM_INITMENUPOPUP message, 144 
WM_KEYDOWN message, 87, 90, 757, 

758, 876 
WM_KEYUP message, 87, 90, 757, 758, 876 
WM_KILLFOCUS message, 86, 829 
WM_LBUTTONDBLCLK message, 104 
WM_LBUTTONDOWN message, 103, 

104, 744 
WM_LBUTTONUP message, 103, 104, 121, 

744, 853 
WM_MOUSEMOVE message, 103, 104, 111 
WM_NC.xxx messages, 30 
WM_NOTIFY message, 221, 258, 265, 273, 

302, 463, 486, 796-97 
wMonth field, 319 
WM_QUIT message, 21, 33 
WM_RBUTTONDOWN message, 112 
WM_RBUTTONUP message, 112 
WM_SETFOCUS message, 86, 829 
WM_SETTEXT message, 171 
WM_SETTINGCHANGE message, 321, 

777, 778 
wMsg parameter, 27 
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WM_SIZE message, 122, 277, 293, 684 
WM_SYSCHAR message, 87, 90 
WM_SYSKEYDOWN message, 87 
WM_SYSKEYUP message, 87 
WM_TODAYCUSTOM_CLEARCACHE 

message 
WM_TODAYCUSTOM_QUERYREFRESHCACHE 

message, 852, 866 
WM_USER message, 423, 744, 745 
WM_ VSCROLL message, 163, 164, 165, 167, 

174, 205 
WNDCLASS structure, 22-23, 150 
WNetAddConnection functions, 576, 

577-80, 582 
WNet API 

functions, 576-87 
overview, 575-76 

WNetCloseEnum function, 581, 583-84 
WNetDisconnectDialog 1 function, 580 
WNetDisconnectDialog function, 580 
WNetEnumResource function, 581, 582-83 
WNetGetConnection function, 586 
WNetGetLastError function, 578 
WNetGetUniversa!Name function, 586-87 
WNetGetUser function, 587 
WNetOpenEnum function, 581-82 
wNumRecords field, 421 
wNumSortOrder field, 421 
word variable type, and Hungarian 

notation, 15 
wPacketLengtb field, 548 
wPacketVersion field, 548 
wProcessorArcbitecture field, 352 
wProcessorLevel field, 352 
WriteFile function, 382, 383, 541, 574, 930 
xxx_ Write function, 933, 936 
WriteProcessMemory function, 492 
WriteTota!TimeoutConstant field, 546, 547 
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WriteTota!TimeoutMultiplier field, 546, 547 
writing database records, 430 
WSAAsync function, 607 
WSAC!eanup function, 598 
WSACONNRESET error, 609 
WSAData structure, 597 
WSAEWOULDBLOCK error, 601, 607 
WSAGetLastError function, 597, 600, 

601, 602 
WSAStartup function, 597 
WS_CAPTION style flag, 208 
WS_CHILD style flag, 148, 163, 276, 373 
WS_EX_CAPTIONOKBTN extended style 

flag, 208 
WS_EX_CONTEXTHELP extended style 

flag, 208 
WS_GROUP style flag, 209 
WS_OVERLAPPED style flag, 148, 373 
WS_POPUP style flag, 208, 373 
WS_SYSMENU style flag, 208 
WS_TABSTOP style flag, 209 
WS_ VISIBLE style flag, 25, 148, 163, 

276, 373 
wYear field, 319 

x 
XIP (Execute in Place) programs, 348, 377 
XoffCbar field, 545 
Xof/Lim field, 545 
XonCbar field, 545 
XonLim field, 545 
XTalk.c file, 522-29 
XTalk example program, 519-33 
XTalk.h file, 520-21 
XTalk.rc file, 520 

z 
Z-order, 86, 373 
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Paintbrushes 

Sticks and tufts of grass were used as paintbrushes by early man. Stone Age artists also used 
brushes made of feathers, bristles, leaves, pieces of fur, or frayed pieces of wood. These sub­
stances were later replaced by bundles of hog bristles, which lasted as the primary paintbrush 
material until 1939, when manufacturers introduced synthetic nylon bristles. 

When nylon bristles were introduced, the durability and stiffness of the material appeared to be 
perfect for paintbrushes. Unfortunately, people soon discovered that paint wouldn't stick to the 
smooth ends of nylon bristles as it did to the naturally split, or flagged, ends of hog bristles. So 
manufacturers subjected the ends of nylon bristles to sanding machines, which roughened the 
bristles sufficiently to make them capable of holding paint on the brush. 

Today there are four popular types of utility (as opposed to artist-quality) paintbrushes: wall 
brushes, sash and trim brushes, varnish and enameling brushes, and specialty brushes for such 
tasks as painting stucco, shingles, and the like. 

Tools are central to the progress of the human race. People are adept at building and using tools 
to accomplish important (and unimportant) tasks. Software is among the most powerful of tools 
moving us forward, and Microsoft is proud to create tools used by millions worldwide and to 
contribute to continuing innovation. 

The manuscript for this book was prepared and galleyed using Microsoft Word 2000. Pages were 
composed by Microsoft Press using Adobe PageMaker 6.52 for Windows, with text in Garamond 
and display type in Helvetica Condensed. Composed pages were delivered to the printer as 
electronic prepress files. 
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more in this entertaining, no-nonsense book. David 
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is a must-have resource for anyone who wants to 
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Office XP with authoritative information straight from 
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motivate a team to produce excellent results? From 
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Sullivan shares the critical insights and hard-learned 
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in software development. He describes a proven model 

for creating, directing, and growing a successful 
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