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contains the handle of the service, whereas the dwServiceState field contains the current state
(running, stopped, and so forth) of the service.

A service can be unloaded with the function DeregisterService defined as

BOOL DeregisterService (HANDLE hDevice);

The only parameter is the handle to the service. The Services Manager will first ask the ser-
vice if it can be unloaded. If the service assents, the service will be unloaded; otherwise, the
function will fail.

The Service DLL Entry Points

Because the architecture of the services is so similar to a device driver, I'm only going to
discuss the differences between the service and the driver. The first difference is in how the
service is initialized, so let’s look at the /Init function.

xxx_Init

The Init function follows the legacy /nit prototype as in

DWORD xxx_Init (DWORD dwData);

The only parameter is a flag indicating the initial state of the service. The parameter can con-
tain one of the following flags: SERVICE_INIT_STARTED indicates the service should provide
its own initialization to start the service and SERVICE_INIT_STOPPED indicates that the ser-
vice is currently stopped but may be started by the super service.

Like a device driver, a service should perform any necessary initialization during the call to
the /nit function. If an error is discovered, the /nit function should return a zero indicating
that the service should fail to load. The Services Manager will then unload the DLL imple-
menting the service. The Services Manager interprets any nonzero value as a successful ini-
tialization. Also, as with a driver, the service isn't really a service until the Init function returns.
This means that the /nit function can’t make any call that expects the service to be up and
running.

xxx_Deinit

The Deinit function is called when the service is unloaded. The prototype of Deinit shown
here matches the device driver Deinit function.

DWORD xxx_Deinit (DWORD dwContext);

The only parameter is the value that was returned from the /nit function.
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xxx_Open

The Open entry point to the service is called when an application or the services manager
opens the service by calling CreateFile. The entry point is prototyped as

DWORD XXX_Open (DWORD hDeviceContext, DWORD AccessCode, DWORD ShareMode);

The first parameter is the device context value returned by the /nit call. The AccessCode and
ShareMode parameters are taken directly from CreateFile's dwDesiredAccess and dwShare-
Mode parameters and indicate how the application wants to access (read/write or read only)
and share (FILE_SHARE_READ or FILE_SHARE_WRITE) the device. The services can refuse to
open for any reason by simply returning 0 from the function.

xxx_Close

The Close function is called when the service is closed. The prototype of Close is

DWORD xxx_Deinit (DWORD dwContext);

The only parameter is the value that was returned from the Open function.

xxx_I0Control

The I0Control function is much more structured than the similarly named counterpart in a
device driver. Instead of being a generic call that the driver can use as it pleases, in a service
the /OControl call must support a series of commands used by both the Services Manager
and by applications communicating with the service.

The prototype of the /OControl entry point is shown here.

DWORD xxx_IOControl (DWORD dwData, DWORD dwCode, PBYTE pBufIn, DWORD dwLenIn,
PBYTE pBufOut, DWORD dwLenOut, PDWORD pdwActualOut);

The parameters are the same as the ones used in xxx_I/OControl for the device driver. The
dwData parameter can either contain the value returned by the service's Open function or
the value returned by the /nit function. The service must be written to accept the value
returned by Init or the values returned by both /nit and Open if it implements an Open func-
tion. Because there is an extensive list of commands, they are discussed individually in the
following section. The other entry points to the driver, Read, Write, and Seek, are optional.

The Service IOCTL Commands

A Windows CE service must field a series of IOCTL commands sent through the /OControl
function. These commands can be grouped into a series of categories such as commands
used to control the service, those used to query the state of the service, those commands
used to help debug the service, and those commands used for super service support.
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For each of the following commands, the service should return TRUE if the command was
successful and FALSE if an error occurred. Extended error information should be sent by call-
ing SetLastError before returning.

IOCTL_SERVICE_START

The first command, /OCTL_SERVICE_START, is sent to the service to start it. This command
isn't sent by the system when the service is loaded. Instead, it's only sent by an application
that wants to start a stopped service. If not already running, the service should make any
connections or perform any initialization necessary to provide the service for which it was
designed.

If the service has registry entries that tell the super service to automatically start port moni-
toring, the super service will start and bind to the specified ports if this IOCTL command re-
turns a nonzero value.

IOCTL_SERVICE_STOP

The IOCTL_SERVICE_STOP command is sent by applications to stop a currently running ser-
vice. The service won't be unloaded from memory just because it was stopped.

If the service has a super service running and the registry entry for the service is configured
to auto-start a super service, the super service will be shut down if the service returns a non-
zero value from this command.

IOCTL_SERVICE_REFRESH

The IOCTL_SERVICE_REFRESH command is sent by an application or the Services Manager to
tell the service to reread its configuration data from the registry. Any changes in the configu-
ration read should immediately be reflected in the service.

IOCTL_SERVICE_INSTALL

This optional command is sent to have the service modify the registry so that the service
automatically starts on reset. This command is similar in action to the DlIRegisterServer func-
tion of a COM in-proc server. Although optional, the command is convenient to have be-
cause any installation program for the service will not have to have knowledge of the registry
entries required by the service. The registry entries needed for auto-load are described later
in the “Super Service” section.

IOCTL_SERVICE_UNINSTALL

The complement to the IOCTL_SERVICE_INSTALL command, also optional, is the /IOCTL_
SERVICE_UNINSTALL command, which removes the registry entries that cause the driver to
load on boot. An install/remove application can use this command to make a service remove
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its own registry entries so that the application need not enumerate the registry to find the
installation entries.

This completes the list of IOCTL commands sent by applications; now let's look at the queries
that are sent by both applications and the Services Manager to query the state of the service.

IOCTL_SERVICE_STATUS

The IOCTL_SERVICE_STATUS command is sent to query the state of the service. The state
is returned in the output buffer pointed to by the pOut parameter of the /OControl call.
The service should verify that pOut is nonzero and that dwOut indicates the buffer is large
enough to hold a DWORD.

The service state can be one of the following, rather self-explanatory, values.

m  SERVICE_STATE_OFF

®  SERVICE_STATE_ON

®  SERVICE_STATE_STARTING_UP

®m  SERVICE_STATE_SHUTTING_DOWN
m SERVICE_STATE_UNLOADING

m  SERVICE_STATE_UNINITIALIZED

® SERVICE_STATE_UNKNOWN

IOCTL_SERVICE_CONSOLE

This optional command is sent to have the service display a service console. A service does
not have to implement this command, but it can be handy in some situations.

The command is sent with a string in the input buffer. If the string is "On”, or if the input buf-
fer pointer is NULL, the service should display a service console. If the input buffer contains
the string "Off", the service should remove the service console.

IOCTL_SERVICE_CONTROL

This command is basically the IOCTL of the IOCTL commands. That is, it's a generic command
that can be used by the applications to communicate custom commands to the service. The
format of the input and output buffers is defined by the service-defined command.

IOCTL_SERVICE_DEBUG

This command is sent to set the debug zone bitmask for the service. The first DWORD of the
input buffer contains the new state for the zone bitmap. The service should verify that the
input buffer exists and is at least a DWORD in size.
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Because the debug zone structure dpCurrParams is typically only defined for debug builds of
the service, the code fielding this command is typically couched in an #ifdef block to prevent
it from being compiled in a nondebug build.

There are examples of where this command has been extended to perform debug duties be-
yond the settings of the zone mask. To extend the functionality, the service can use the size
of the input buffer, specified in dwin, to determine the meaning of the input buffer data. To
be compatible, the service should default to setting the debug zone mask if dwin is set to the
size of a DWORD.

IOCTL_SERVICE_SUPPORTED_OPTIONS

This command queries the currently supported options of the service. The option flags are
returned in a DWORD in the output buffer.

Super Service

The super service provides all services with a convenient method for monitoring TCP/IP ports
without requiring customized code to monitor the port inside the service. The super service
can either work automatically, if the proper registry settings are in place for the service, or
manually through a series of function calls. It's more convenient to use the registry method
for configuring the super service, so | will cover that method first.

If the service wants the super service to start automatically when the service is loaded, a
subkey, named Accept, must be present under the service's key. Under the Accept key, there
should be one or more subkeys each providing the IP address of a port to monitor. The
Services Manager doesn’t use the name of the subkey under the Accept key, although the key
is traditionally named TCP-xxx, where xxx is the port number to be monitored. Each subkey
should contain a binary value named SockAddr. The data in SockAddr should comprise bytes
that make up a SOCKADDR structure that describes the port being monitored. The sub-

key can optionally contain a Protocol value that specifies the protocol for the socket. If this
value isn't present, the protocol value is assumed to be zero. The following code initializes a
SOCKADDR structure and then writes it to the registry.

int AddRegSuperServ (HKEY hKey, WORD wPort, DWORD dwProtocol) {
SOCKADDR_IN sa;
HKEY hSubKey;
TCHAR szKeyName[128];
DWORD dw;
int rc;

memset (&sa, 0, sizeof (sa));
sa.sin_family = AF_INET;
sa.sin_port = htons(wPort);
sa.sin_addr.s_addr = INADDR_ANY;
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// Create accept key for this service

wsprintf (szKeyName, TEXT(“Accept\\TCP-%d”), wPort);

rc = RegCreateKeyEx (hKey, szKeyName, 0, NULL, O, NULL,

NULL, &hSubKey, &dw);
if (rc == ERROR_SUCCESS)
rc RegSetValueEx (hSubKey, TEXT(“SockAddr”), 0, REG_BINARY,

(PBYTE)&sa, sizeof (sa));

RegSetValueEx (hSubKey, TEXT(“Protocol”), 0, REG_DWORD,
(PBYTE)&dwProtocol, sizeof (DWORD));

rc

return rc;

}

As we will soon see, the ServiceAddPort function has the capability to create this registry key
as well. It's still handy to be able to write the key manually in the case in which the service
doesn't want to start the super service when it's writing the key.

In addition to the Accept keys, the registry entry for the service must have a ServiceContext
value of 1. If the ServiceContext value is 0, the super service will not start, nor will it start if
the service is loaded in a standalone copy of the Services Manager.

When a service is started, either during system startup or with the ActivateService function,
the service is loaded, its /nit function is called, and then, if the ServiceContext value is 1, the
super service queries the service through an IOCTL command to determine whether it wants
super service support. If so, the super service enumerates the Accept keys and creates sock-
ets to monitor the ports described in the keys. As each socket is opened and bound to the
appropriate address, the service is notified, through an IOCTL command, that the socket is
being monitored. Then, once all sockets are opened, and if the service is first being loaded, it
sends a final IOCTL indicating that all the sockets are listening.

When a connection is made to one of the listening sockets, another IOCTL command is sent
to the service along with the socket handle of the connection. The service then must create a
new thread to handle the communication with the socket. The IOCTL call must return quickly
because the calling thread is necessary for monitoring other ports. After the communication
is complete, the service should close the socket handle passed during the connection noti-
fication. When the service shuts down, IOCTL commands are sent to the service notifying it
that the sockets monitoring the ports have been closed.

Programmatically Controlling the Super Service

It's possible to have super service support without entries in the registry, but it's more com-
plicated. In this scheme, the service must tell the super service about each port to be moni-
tored. This can be done with the function ServiceAddPort, defined as

ServiceAddPort (HANDLE hService, SOCKADDR pSockAddr, INT cbSockAddr,
INT iProtocol, WCHAR szRegWritePath);

The first parameter is the handle to the service, which, ironically, is somewhat difficult for the
service to get. The SOCKADDR structure should be initialized with the address information
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for the listening socket. The iProtocol value should contain the protocol to be used by the
socket. The szRegWritePath parameter can optionally specify a registry key name where this
information will be written so that the next time the service is started, the super service will
start automatically.

The issue with a service getting its own handle is that GetServiceHandle requires not just the
three-character prefix of the service but also the instance number of the service. If the ser-
vice was loaded with RegisterService, determining the service instance isn't easy. If, however,
the service was loaded because of a registry key entry, the instance value is specified in the
registry. Of course, if the service was loaded due to a registry entry, it's just as convenient to
have the registry key also specify that the super service automatically start.

A specific port can be closed for monitoring by calling the ServiceClosePort function. Its pro-
totype is

BOOL ServiceClosePort (HANDLE hService, SOCKADDR* pSockAddr,
int cbSockAddr, int iProtocol, BOOL fRemoveFromRegistry);

The parameters are identical to the ServiceAddPort function with the exception of the last
parameter, fRemovefromRegistry, which is a Boolean flag that tells the function whether the
corresponding registry entry should be removed for the port.

To close all the ports being monitored by a service, ServiceUnbindPorts can be used.
BOOL ServiceUnbindPorts (HANDLE hService);

The only parameter is the handle to the service.

SuperService IOCTLs

Services that use the super service must respond to a series of additional IOCTL commands.
These commands are either queries to check for support or are notifications indicating an
event has occurred within the super service.

IOCTL_SERVICE_REGISTER_SOCKADDR

This command is sent at least twice during the initialization of the super service. The super
service first sends this command to query whether the service will accept super service sup-
port. In this case, the input buffer pointer, pin, is NULL.

The super service next sends this command again, once for each port the service is monitor-
ing to verify the socket has been created to monitor the requested address. During these
subsequent calls to verify the individual addresses, p/n points to a SOCKADDR structure that
describes the socket address being monitored.
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IOCTL_SERVICE_STARTED

This notification is sent when the super service completes its initialization after the service is
first loaded. When this notification has been received, the service can assume that the super
service is listening on all the ports requested. This notification isn't sent when the service is
restarted after it has been stopped.

IOCTL_SERVICE_DEREGISTER_SOCKADDR

This notification is sent after the super service has closed the socket monitoring a given sock-
et address. The p/n parameter points to the SOCKADDR structure that describes the socket
address. This notification can be sent if the service is being stopped or because the service is
being unloaded.

IOCTL_SERVICE_CONNECTION

The IOCTL_SERVICE_CONNECTION notification is sent when another application connects
to the socket address being monitored by the super service. The input parameter pln points
to a socket handle for the connected socket. It's the responsibility of the service to spawn a
thread to handle communication on this socket. The service must also close the socket when
communication is complete.

IOCTL_SERVICE_NOTIFY ADDR CHANGE

This notification is sent if the system’s IP address changes. The input buffer is filled with an
IP_ADAPTER_ INFO structure defined as

typedef struct _IP_ADAPTER_INFO {
struct _IP_ADAPTER_INFO* Next;
DWORD ComboIndex;
Char AdapterName [MAX_ADAPTER_NAME_LENGTH + 4];
char Description[MAX_ADAPTER_DESCRIPTION_LENGTH + 41];
UINT AddressLength;
BYTE Address[MAX_ADAPTER_ADDRESS_LENGTH];
DWORD Index;
UINT Type;
UINT DhcpEnabled;
PIP_ADDR_STRING CurrentIpAddress;
IP_ADDR_STRING IpAddressList;
IP_ADDR_STRING GatewayList;
IP_ADDR_STRING DhcpServer;
BOOL HaveWins;
IP_ADDR_STRING PrimaryWinsServer;
IP_ADDR_STRING SecondaryWinsServer;
time_t LeaseObtained;
time_t LeaseExpires;
} IP_ADAPTER_INFO, *PIP_ADAPTER_INFO;
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The fairly self-explanatory /P_ADDRESS_INFO structure contains everything from the IP ad-
dress of the system to gateway, Dynamic Host Configuration Protocol (DHCP), and Windows
Internet Naming Service (WINS) information.

Services.exe Command Line

In addition to being the Services Manager for the system, the application services.exe also
has a command-line interface. For systems with a console, simply type

services help

This command produces a list of the available commands. Services can list the current servic-
es, start them and stop them, load them and unload them, and even add and remove them
from from the registry.

For systems without console support, services can be launched with an —f command-line
switch and the name of a file to send the output to, as in

services -f Qutfile.txt

Other command-line parameters include —d to send the output to the debug serial port and
— g to suppress output entirely.

TickSrv Example Service

The TickSrv example demonstrates a service that uses the super service. TickSrv monitors
port 1000 on a Windows CE device and, for any application that connects, provides the cur-
rent tick count and the number of milliseconds the system has been running since it was
reset. TickSrv is implemented as a standard Windows CE service. Because there is no reason
for a local application to use the service, it doesn't implement the standard stream exports,
Read, Write, or Seek. The source code for TickSrv is shown in Listing 17-2.

LISTING 17-2 The TickSrv example
TickSrv.h

//
// Header file

7

// Written for the book Programming Windows CE
// Copyright (C) 2007 Douglas Boling

//
#define dim(a) (sizeof (a)/sizeof(al[0]))
//
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// Declare the external entry points here. Use declspec so we don’t

// need a .def file. Bracketed with extern C to avoid mangling in C++.

//

#ifdef __cplusplus

extern “C” {

#endif //__cplusplus

__declspec(dllexport) DWORD TCK_Init (DWORD dwContext);

__declspec(dilexport) BOOL TCK_Deinit (DWORD dwContext);

__declspec(dllexport) DWORD TCK_Open (DWORD dwContext, DWORD dwAccess,

DWORD dwShare);

—declspec(dllexport) BOOL TCK_Close (DWORD dwOpen);

_declspec(dllexport) DWORD TCK_IOControl (DWORD dwOpen, DWORD dwCode,
PBYTE pIn, DWORD dwIn,
PBYTE pOut, DWORD dwOut,
DWORD *pdwBytesWritten);

#ifdef __cplusplus

} // extern “C”

#endif //__cplusplus

int RegisterService (void);
int DeregisterService (void);
DWORD WINAPI AcceptThread (PVOID pArg);

//

// Service state structure

//

typedef struct {
DWORD: dwSize; // Size of structure
CRITICAL_SECTION csData; // Crit Section protecting this struct
int servState; // Service state

} SRVCONTEXT, *PSRVCONTEXT;

TickSrv.cpp

1/
// TickSrv - Simple example service for Windows CE
//

// Written for the book Programming Windows CE

// Copyright (C) 2007 Douglas Boling

//

#include <windows.h> // For all that Windows stuff
#include <winsock.h> // Socket support

#include “service.h” // Service includes

#include “TickSrv.h” // Local program includes

// This Tinks in the Winsock library without having to adjust the
// project settings.
#pragma comment( 1ib, “ws2” ) // Link WinSock 2.0 Tib
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#define REGNAME TEXT(fTickSrv") // Reg name under services key
- #define PORTNUM 1000 o // Port number to monitor

/!

// Globals

1/ , :

HINSTANCE hInst; ' // DLL instance handle

1/
A Debug Zone support
/7
#ifdef DEBUG
// Used as a prefix string for all debug zone messages.

#define DTAG TEXT (“TickSrv: “)
// Debug zone constants

#define ZONE_ERROR DEBUGZONE (0)
#define ZONE_WARNING DEBUGZONE(l)
#define ZONE_FUNC DEBUGZONE(2)
#define ZONE_INIT - DEBUGZONE(3)

#define ZONE_DRVCALLS  DEBUGZONE(4)
#define ZONE_IOCTLS DEBUGZONE(5)
#define ZONE_THREAD DEBUGZONE(6)
'#define ZONE_EXENTRY (ZONE_FUNC | ZONE_DRVCALLS)
// Debug zone structure
DBGPARAM dpCurSettings = {
TEXT(“TickSrv”), {

- TEXT("Errors™),TEXT(“Warnings”),TEXT(“Functions™),
TEXT(“Init”),TEXT(“Service Calls”),TEXT(“Undefined™),
TEXT("I0Ct]s™) ,TEXT(“Thread”), TEXT(“Undefined”),
TEXT(“Undefined”), TEXT (“Undefined”) , TEXT(“Undefined”),
TEXT(“Undefined”), TEXT(“Undefined”) , TEXT(“Undefined”),
TEXT(“Undefined”) -},

. 0x0003
1
#endif //DEBUG
Sy ==
// D1IMain - DLL 1n1t1a11zat1on entry point
7/

BOOL WINAPI D11Main (HANDLE hinstDLL, DWORD dwReason,
LPVOID TpvReserved) {
hinst = (HINSTANCE)hinstDLL;

switch  (dwReason) -{
case DLL_PROCESS_ATTACH:
DEBUGREGISTER(hInst),
// Improve performance by pass1ng on thread attach calls
DisableThreadLibraryCalls (hInst);
break; ! !
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case DLL_PROCESS_DETACH:
DEBUGMSG(ZONE_INIT, (DTAG TEXT(“DLL_PROCESS_DETACH\r\n”)));
break;
}
return TRUE;
}
//
// TCK_Init - Service initialization function
//
DWORD TCK_Init (DWORD dwContext) {
PSRVCONTEXT pSrv;

DEBUGMSG (ZONE_INIT | ZONE_EXENTRY,
(DTAG TEXT(“TCK_Init++ dwContext:%x\r\n”), dwContext));

// Init WinSock
WSADATA wsaData;
WSAStartup(0x101,&wsaData);

// Allocate a drive instance structure.
pSrv = (PSRVCONTEXT)LocalAlloc (LPTR, sizeof (SRVCONTEXT));
if (pSrv) {
// Initialize structure.
memset ((PBYTE) pSrv, 0, sizeof (SRVCONTEXT));
pSrv->dwSize = sizeof (SRVCONTEXT);
pSrv->servState = SERVICE_STATE_UNKNOWN;
InitializeCriticalSection (&pSrv->csData);

switch (dwContext) {

case SERVICE_INIT_STARTED:
pSrv->servState = SERVICE_STATE_ON;
break;

case SERVICE_INIT_STOPPED:
pSrv->servState = SERVICE_STATE_OFF;
break;
default:
break;
}
} else
DEBUGMSG (ZONE_INIT | ZONE_ERROR,
(DTAG TEXT(“TCK_Init failure. Out of memory\r\n”)));
DEBUGMSG (ZONE_FUNC, (DTAG TEXT(“TCK_Init-- pSrv: %x\r\n”), pSrv));
return (DWORD)pSrv;
}
//
// TCK_Deinit - Service de-initialization function

/7
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BOOL TCK_Deinit (DWORD dwContext) {
PSRVCONTEXT pSrv = (PSRVCONTEXT) dwContext;

DEBUGMSG (ZONE_EXENTRY,
(DTAG TEXT(“TCK_Deinit++ dwContex:%x\r\n”), dwContext));

if (pSrv && (pSrv->dwSize == sizeof (SRVCONTEXT))) {
// Free the Service state buffer.
LocalFree ((PBYTE)pSrv);
}
DEBUGMSG (ZONE_FUNC, (DTAG TEXT(“TCK_Deinit--\r\n”)));
return TRUE;
}
//
// TCK_Open - Service Open function
//
DWORD TCK_Open (DWORD dwContext, DWORD dwAccess, DWORD dwShare) {
PSRVCONTEXT pSrv = (PSRVCONTEXT) dwContext;

DEBUGMSG (ZONE_EXENTRY,
(DTAG TEXT(“TCK_Open++ dwContex:%x\r\n”), dwContext));

DEBUGMSG - (ZONE_FUNC, (DTAG TEXT(“TCK_Open--\r\n”)));
return (DWORD)pSrv;
}
/f
// TCK_Close - Service Close function
//
BOOL TCK_Close  (DWORD dwContext) {
PSRVCONTEXT pSrv. = (PSRVCONTEXT) dwContext;

DEBUGMSG (ZONE_EXENTRY,
(DTAG TEXT(“TCK_Close++ dwContex:%x\r\n”), dwContext));

DEBUGMSG (ZONE_FUNC, " (DTAG TEXT(“TCK_Close--\r\n")));
return 0;
}
//
// TCK_IOControl - Called when DeviceIOControl called
// ServiceEnumInfo
DWORD TCK_IOControl (DWORD dwOpen, DWORD dwCode, PBYTE pIn, DWORD dwln,
PBYTE pOut, DWORD dwOut, DWORD *pdwBytesWritten) {
PSRVCONTEXT pSrv;
DWORD err = ERROR_INVALID_PARAMETER;
HANDLE hThrd;
pSrv = (PSRVCONTEXT) dwOpen;

DEBUGMSG (ZONE_EXENTRY,
(DTAG TEXT(“TCK_IOControl++ dwOpen: %x dwCode: %x %d\r\n”),
dwOpen, dwCode, pSrv->servState));
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switch (dwCode) {

// Cmd to start service
case IOCTL_SERVICE_START:
DEBUGMSG (ZONE_IOCTLS, (DTAG TEXT(“IOCTL_SERVICE_START\r\n”)));
EnterCriticalSection (&pSrv->csData);
if ((pSrv->servState == SERVICE_STATE_OFF) |
(pSrv->servState == SERVICE_STATE_UNKNOWN)) {

pSrv->servState = SERVICE_STATE_ON;

err = 0;
} else

err = ERROR_SERVICE_ALREADY_RUNNING;
LeaveCriticalSection (&pSrv->csData);
break;

// Cmd to stop service

case IOCTL_SERVICE_STOP:
DEBUGMSG (ZONE_IOCTLS, (DTAG TEXT(*IOCTL_SERVICE_STOP\r\n”)));
EnterCriticalSection (&pSrv->csData);
if ((pSrv->servState == SERVICE_STATE_ON)) {

pSrv->servState = SERVICE_STATE_SHUTTING_DOWN;
} else

err = ERROR_SERVICE_NOT_ACTIVE;
LeaveCriticalSection (&pSrv->csData);
break;

//Reread service reg setting

case IOCTL_SERVICE_REFRESH:
DEBUGMSG (ZONE_IOCTLS, (DTAG TEXT(“IOCTL_SERVICE_REFRESH\r\n”)));
// No settings in example service to read
break;

//Config registry for auto load on boot

case IOCTL_SERVICE_INSTALL:
DEBUGMSG. (ZONE_IOCTLS, (DTAG TEXT(“IOCTL_SERVICE_INSTALL\r\n”)));
err = RegisterService();
break;

//Clear registry of auto load stuff

case IOCTL_SERVICE_UNINSTALL:
DEBUCMSG (ZONE_IOCTLS, (DTAG TEXT(“IOCTL_SERVICE_UNINSTALL\r\n”)));
err = DeregisterService();
break;

//Clear registry of auto load stuff

case IOCTL_SERVICE_CONTROL:
DEBUGMSG (ZONE_IOCTLS, -(DTAG TEXT(“IOCTL_SERVICE_CONTROL\r\n”)));
err = 0;
break;

635
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#ifdef DEBUG
// Set debug zones
case IOCTL_SERVICE_DEBUG:
DEBUGMSG (ZONE_IQCTLS, (DTAG TEXT(“IOCTL_SERVICE_DEBUG\r\n”)));
if (UpIn || (dwIn < sizeof (DWORD)))
break;
—try {
dpCurSettings.ulZoneMask = *(DWORD *)pIn;
err = 0;
}
__except (EXCEPTION_EXECUTE_HANDLER) {

}
#endif
/) =mmmmmemnnan
// Queries

/] =mmmmmmmmnees

// Query for current service state
case IOCTL_SERVICE_STATUS:
DEBUGMSG (ZONE_IOCTLS, (DTAG TEXT(“IOCTL_SERVICE_STATUS\r\n”)));
if (!pOut || (dwOut < sizeof (DWORD)))
break;
_try {
*(DWORD *)pOut = pSrv->servState;
if (pdwBytesWritten)
*pdwBytesWritten = sizeof (DWORD);

err = 0;
}
__except (EXCEPTION_EXECUTE_HANDLER) {
}
break;

// IOCTL_SERVICE_QUERY_CAN_DEINIT was depricated for CE 6. To
// prevent unload, use DEVFLAGS_NOUNLOAD 1in Flags val in registry
#if (_WIN32_WCE < 0x600)
// Query for unload.
case IOCTL_SERVICE_QUERY_CAN_DEINIT:
DEBUGMSG (ZONE_IOCTLS,
(DTAG TEXT(“IOCTL_SERVICE_QUERY_CAN_DEINIT\r\n”)));
if (I1pOut || (dwOut < sizeof (DWORD)))
break;
—try {
*(DWORD *)pOut = 1; // non-zero == Yes, can be unloaded.
if (pdwBytesWritten)
*pdwBytesWritten = sizeof (DWORD);
err =.0;
}
_.except (EXCEPTION_EXECUTE_HANDLER) {
}

break;
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#endif
// Query to see if sock address okay for monitoring
case IOCTL_SERVICE_REGISTER_SOCKADDR:
DEBUGMSG (ZONE_IOCTLS,
(DTAG TEXT("IOCTL_SERVICE_REGISTER_SOCKADDR\r\n”)));
// Calling to see if service can accept super service help
if (!pIn || (dwIn < sizeof (DWORD))) {

if ((pSrv->servState == SERVICE_STATE_OFF) |
(pSrv->servState == SERVICE_STATE_UNKNOWN))
pSrv->servState = SERVICE_STATE_STARTING_UP;
err = 0;
break;
1
// Confirming a specific sock address
DEBUGMSG (ZONE_IOCTLS, (DTAG TEXT("Socket:%x\r\n”), *pIn));
err = 0;
break;

/] =mmmmmmees

// Notifications

// Notify that sock address going away
case IOCTL_SERVICE_DEREGISTER_SOCKADDR:
DEBUGMSG (ZONE_IOCTLS,
(DTAG TEXT(“IOCTL_SERVICE_DEREGISTER_SOCKADDR\r\n”)));
EnterCriticalSection (&pSrv->csData);
if (pSrv->servState == SERVICE_STATE_SHUTTING_DOWN)
pSrv->servState = SERVICE_STATE_OFF;

LeaveCriticalSection (&pSrv->csData);
err = 0;
break;

// A1l super service ports open
case IOCTL_SERVICE_STARTED:
DEBUGMSG (ZONE_IOCTLS, (DTAG TEXT(“IOCTL_SERVICE_STARTED\r\n”)));
EnterCriticalSection (&pSrv->csData);
if ((pSrv->servState == SERVICE_STATE_STARTING_UP) |
(pSrv->servState == SERVICE_STATE_UNKNOWN))
pSrv->servState = SERVICE_STATE_ON;

LeaveCriticalSection (&pSrv->csData);
err = 0;
break;

// Notification that connect has occurred
case IOCTL_SERVICE_CONNECTION:
DEBUGMSG (ZONE_IOCTLS,
(DTAG TEXT(“IOCTL_SERVICE_CONNECTION\r\n”)));
if (!pIn || (dwIn < sizeof (DWORD)))
break;
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// Create thread to handle the socket

hThrd = CreateThread (NULL, 0, AcceptThread, (PVOID)*(DWORD*)pIn, O,

NULL);
if (hThrd) {
CloseHandle (hThrd);

err = 0;
}
else
err = GetLastError();
break;
default:

DEBUGMSG (ZONE_ERROR | ZONE_IOCTLS,
(DTAG TEXT(“Unsupported IOCTL code %x (%d)\r\n”),
dwCode, (dwCode & 0x00ff) / 4));
return FALSE;
}
SetLastError (err);
DEBUGMSG (ZONE_FUNC, (DTAG TEXT(“TCK_IOControl-- %d\r\n”), err));
return (err == 0) ? TRUE : FALSE;
}
// =
// External entry point to make it easy to init the registry
//

int ExternRegisterServer () {

return RegisterService(Q);

// AddRegString - Helper routine
//
int AddRegString (HKEY hKey, LPTSTR TpName, LPTSTR 1pStr) {

return RegSetValueEx (hKey, 1pName, 0, REG_SZ, (PBYTE)TpStr,
(Istrlen (1pStr) + 1) * sizeof (TCHAR));

// AddRegDW - Helper- routine
//
int AddRegDW (HKEY hKey, LPTSTR TpName, DWORD dw) {
return RegSetValueEx (hKey, lpName, 0, REG_DWORD, (PBYTE)&dw, 4);

//- AddRegSuperServ - Helper routine
//
int AddRegSuperServ (HKEY hKey, WORD wPort) {
SOCKADDR_IN sa;
HKEY hSubKey;
TCHAR szKeyName[128];
DWORD dw;
int rc;
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DEBUGMSG (ZONE_FUNC, (DTAG TEXT(“AddRegSuperServ++ %d\r\n”), wPort));

memset (&sa, 0, sizeof (sa));
sa.sin_family = AF_INET;
sa.sin_port = htons(wPort);
sa.sin_addr.s_addr = INADDR_ANY;

// Create key for this service
wsprintf (szKeyName, TEXT(“Accept\\TCP-%d”), wPort);
rc = RegCreateKeyEx (hKey, szKeyName, 0, NULL, 0, NULL,
NULL, &hSubKey, &dw);
DEBUGMSG (1, (TEXT(“RegCreateKeyEx %d %d\r\n”), rc, GetLastError()));
if (rc == ERROR_SUCCESS)
rc = RegSetValueEx (hSubKey, TEXT(“SockAddr”), 0, REG_BINARY,
(PBYTE)&sa, sizeof (sa));

DEBUGMSG (ZONE_FUNC, (DTAG TEXT(“AddRegSuperServ-- %d\r\n”),rc));
return rc;

// RegisterService - Add registry settings for auto Toad
//
int RegisterService () {

HKEY hKey, hSubKey;

TCHAR szModName [MAX_PATH], *pName;

DWORD dw;

int rc;

// Open the Services key
rc = RegOpenKeyEx (HKEY_LOCAL_MACHINE,TEXT(“Services”),0, 0, &hKey);
if (rc == ERROR_SUCCESS) {
// Create key for this service
rc = RegCreateKeyEx (hKey, REGNAME, 0, NULL, 0, NULL,
NULL, &hSubKey, &dw);
if (rc == ERROR_SUCCESS) {

GetModuleFileName (hInst, szModName, dim (szModName));

// Scan to filename

pName = szModName + Istrlen (szModName);

while ((pName > szModName) && (*pName != TEXT(‘\\')))
pName--;

if (*pName == TEXT(‘\\’)) pName++;

AddRegString (hSubKey, TEXT (“DLL”), pName);

AddRegString (hSubKey, TEXT (“Prefix”), TEXT(“TCK”));

AddRegDW (hSubKey, TEXT(“Index”), 0);
#if (WIN32_WCE >= 0x600)

AddRegbW (hSubKey, TEXT(“ServiceContext”), SERVICE_INIT_STOPPED);
#else

AddRegDW (hSubKey, TEXT(“Context”), SERVICE_INIT_STOPPED);
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#endif
AddRegString (hSubKey, TEXT(“DisplayName”),
TEXT(“Tick Service”));
AddRegString (hSubKey, TEXT(“Description™),
TEXT(“Returns system tick cnt on Port 1000”));
AddRegSuperServ. (hSubKey, PORTNUM);
} else
DEBUGMSG (ZONE_ERROR, (TEXT(“Error creating key\r\n”)));
RegCloseKey(hKey) ;
} else
DEBUGMSG  (ZONE_ERROR, " (TEXT(“Error opening key\r\n”)));
return (rc == ERROR_SUCCESS) ? 0 : -1;
}
J == e

// DeregisterService - Remove auto load settings from registry

//

int DeregisterService () {

3
/7

HKEY hKey;
int rc;

/ Open the Services key

= RegOpenKeyEx (HKEY_LOCAL_MACHINE, TEXT(“Services”),0, 0, &hKey);
1f (rc == ERROR_SUCCESS) {

// Delete key for this service

rc = RegDeleteKey (hKey, REGNAME);

if (rc != ERROR_SUCCESS)

DEBUGMSG(ZONE_ERROR, (DTAG TEXT(“Error deleting key %d\r\n”),
GetlLastError())); )

RegCloseKey(hKey) ;
} else

DEBUGMSG (ZONE_ERROR, (TEXT(“Error opening key\r\n”)));
return (rc == ERROR_SUCCESS) ? 0 : -1;

// AcceptThread - Thread for managing connected sockets

1/

DWORD WINAPI AcceptThread (PVOID pArg) {

SOCKET sock;
int rc;
DWORD dwCmd,  dwTicks;

sock = (SOCKET)pArg;

' DEBUGMSG (ZONE_THREAD, (TEXT(“AcceptThread++ %x\r\n"), pArg));

// Simple task, for any nonzero received byte, sent tick count back
rc = recv (sock, (char *)&dwCmd, sizeof (DWORD), 0);
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while ((rc != SOCKET_ERROR) && (dwCmd != 0)) {
DEBUGMSG (ZONE_THREAD, (TEXT(“Recv cmd %x\r\n”), dwCmd));

dwTicks = GetTickCount Q;
DEBUGMSG (ZONE_THREAD, (TEXT(“sending %d\r\n”), dwTicks));
rc = send (sock, (char *)&wTicks, 4, 0);

// Read next cmd
rc = recv (sock, (char *)&wCmd, sizeof (DWORD), 0);
}
closesocket (sock);
DEBUGMSG (ZONE_THREAD, (TEXT(“AcceptThread-- %d %d\r\n"),rc, GetlLastError()));
return 0;

The service interface is quite simple. Applications can query the tick count of the device by
sending a nonzero DWORD to the device. The service will disconnect when the DWORD
received is zero.

To make it easy to initialize the registry for TickSrv, the service exports an additional function,
ExternRegisterServer. The trivial program, shown following this paragraph, will load TickSrv as
a DLL, find the entry point and call it.

#include “stdafx.h”
int WINAPI WinMain( HINSTANCE hInstance, HINSTANCE hPrevInstance,
LPTSTR 1pCmdLine, int nCmdShow) {
HINSTANCE hLib;
FARPROC 1pfn;
hLib = LoadLibrary (TEXT(“TickSrv.DLL™));
if (hLib == 0) {
printf (“Error Toading TickSrv. rc = %d\r\n”, GetLastError());
return -1;
}
1pfn = GetProcAddress (hLib, TEXT(“ExternRegisterServer”));
if (pfn == 0) {
printf (“Error finding entry point. rc = %d\r\n”, GetLastError());
return -2;
}
// Call the install routine
C1pfn O
return 0;

The install application uses LoadLibrary and GetProcAddress to have TickSrv update the reg-
istry. TickSrv will load on the next system reset, but it can also be loaded manually using the
Services Manager. Run the following command line to load TickSrv manually:

services load TickSrv
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Listing 17-3 is a simple PC-based client that will open port 1000 on a specified device, send it
a command to receive the tick count, wait a few milliseconds, ask again, and then terminate
the connection and quit.

LISTING 17-3 The PCClient example

PCClient.cpp

/7

// PCClient.cpp : Simple client for the tick server example

//

// Written for the book Programming Windows CE
// Copyright (C) 2007 Douglas Boling

//

#include “stdafx.h”

int _tmain(int argc, _TCHAR* argv[])

{

SOCKET sock;
SOCKADDR_IN dest._sin;
WORD wPort = 1000;
int rc;

if (argc < 2) {
printf (“Syntax: %s <IP Addr> %d\r\n”, argv[0], argc);
return 0;

}

// Init winsock

WSADATA wsaData;

if ((rc = WSAStartup(0x101,8wsaData)) != 0) {
printf (“WSAStartup failed\r\n”);
WSACleanup(Q);
return 0;

}

// Create socket

sock = socket( AF_INET, SOCK_STREAM, 0);

if (sock == INVALID_SOCKET) {
return INVALID_SOCKET;

}

// Set up IP address to access

memset (&dest_sin, 0, sizeof (dest_sin));
dest_sin.sin_family = AF_INET;
dest_sin.sin_addr.S_un.S_addr = inet_addr (argv[1]);
dest_sin.sin_port = htons(wPort);

printf (“Connecting to %s Port %d\r\n”,
inet_ntoa (dest_sin.sin_addr), wPort);
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// Connect to the device
rc == connect( sock, (PSOCKADDR) &dest_sin, sizeof( dest_sin));
if (rc == SOCKET_ERROR) {
printf (“Err in connect. %d\r\n”, WSAGetLastError(Q));
closesocket( sock );
return INVALID_SOCKET;
}
DWORD dwCmd = 1, dwTicks = 0;

// Ask for ticks

send (sock, (char *)&dwCmd, 4, 0);
recv (sock, (char *)&dwTicks, 4, 0);
printf (“Ticks: %d\r\n”, dwTicks);

// Wait 1/4 second and ask again
Sleep(250);

send (sock, (char *)&dwCmd, 4, 0);
recv (sock, (char *)&dwTicks, 4, 0);
printf (“Ticks: %d\r\n”, dwTicks);

// Terminate connection and close socket
dwCmd = 0;

send (sock, (char *)&dwCmd, 4, 0);
STeep(100);

closesocket (sock);

return 0;

The Services Manager is quite useful. It provides support for those background tasks that
are so often needed in embedded systems. Using a service instead of writing a standalone
application also reduces the memory used by the system. In addition, a service can be talked
to by applications simply by using the File API.

In this book | have attempted to guide you through the many features of Windows CE, from
its base threading API to the peer-to-peer support of the operating system. The compo-
nentized design of Windows CE, coupled with a Win32-standard API, provides a unique com-
bination of flexibility and familiarity that is unmatched among today’s operating systems. All
in all, it's not a bad operating system. Have fun programming Windows CE. | do.
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drawing, 65-68
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loading, 62, 140, 166
palette, 64-65
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pointer to bits, 61
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Blatand, Harald, 490
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BLENDFUNCTION structure, 68-69
BLOB structure, 493-494
block mode device driver, 348-349
blocked threads, 277
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Bluetooth, 469, 490
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device discovery, 492-493
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growth, 491
profiles, 491
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stack, 491-492
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virtual COM ports, 507, 508-509
virtual COM ports communication, 506-510
virtual serial ports, 492
Winsock communication, 504-506
Winsock support, 492
Bluetooth applications
client side, 505-506
server side, 504-505
Bluetooth devices, 496-497
Bluetooth stack, 491
Bluetooth-specific SOCKADDR_BTH addresses, 495
bManualReset parameter, 288
BM_GETCHECK message, 127
.bmp extension, 62
BM_SETCHECK message, 127
BN_CLICKED notification, 126
BOOL data type, 382
bPartType parameter, 353
bReadAccess field, 305
brushes, 72-73
combining with current image, 68
custom pattern, 72
hatched, 72, 83
shapes, 83
BS_3STATE style, 126
BS_AUTO3STATE style, 126
BS_AUTOCHECKBOX style, 126
BS_AUTORADIOBUTTON style, 127
BS_BITMAP style, 127
BS_BOTTOM style, 127
bScan code, 92
BS_CHECKBOX style, 126
BS_ICON style, 127
BS_LEFT style, 127
BS_MULTILINE style, 127
BS_OWNERDRAMW style, 127
BS_RADIOBUTTON style, 127
BS_RIGHT style, 127
BS_TOP style, 127
bthello service, 534
BthGetCurrentMode function, 492
BthNsCreate, 503
BTHNS_INQUIRYBLOB structure, 494
BthNsLookupServiceBegin function, 493
BthNsLookupServiceEnd function, 493
BthNsLookupServiceNext function, 493
BTHNS_LUP_NO_ADVANCE flag, 495
BTHNS_LUP_RESET_ITERATOR flag, 495
BTHNS_SETBLOB structure, 501, 502-503
BtSquirt program, 511-534
BtSquirt.cpp file, 518-533
BtSquirt.h file, 516-518
bubble notifications, 426
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adding, 427-429
dismissing, 429
icon-only notification, 428
manually setting, 427
modifying, 430
removing, 430
requiring application running, 427
Unicode text or HTML Unicode text, 428
buf parameter, 459
buffers
asynchronous access, 602
checksum series, 603-604
closing, 601-602
describing data passed in, 601
duplicating for security, 602
duplicating in driver's protected address space, 601
freeing, 602
length, 4
managing, 598-604
mapping calls, 603
marshalling passed to driver, 600-601
static data area, 263
Build, Build Solution command, 10
Build, Deploy Solution command, 14
Buildin key, 583
bus drivers, 582, 585
bus enumerator, 583
BusEnum.dil enumerator, 583
buses, 582
busy hourglass cursor, 102
button class, 15, 126
button controls
check boxes, 126-127
customizing appearance of button, 127
owner-draw buttons, 127-128
push buttons, 126
radio buttons, 127
BUTTON statement, 201
buttons
adding to command bar, 167
bitmap images, 165-167
command bars, 165-167
customizing appearance, 127
ID command, 168-169
initial state, 168
owner-draw, 127-128
positioning text, 127
pressing, 169
style, 168
bWatchSubTree parameter, 363
BY_HANDLE_FILE_INFORMATION structure, 337
ByteSize field, 561

C

C++ exception handling, 320-321
Clibrary, 9
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C standard structured exception handling extensions

C standard structured exception handling extensions,
320

calc.exe file, 238

calendar applications, 5

calendar control, 5

callback function, 53

callback procedure, 210

CALLBACK_AllocHeapMem function, 259

CALLBACK_CHUNK_FINISHED, 340

CALLBACK_STREAM_SWITCH, 340

CALLBACK-type definition, 24

CallWindowProc function, 123

CapEdit control, 192

caret, hiding, 36

cascading menus creation, 136

catch blocks, 323

catch statement, 321

CB_ADDSTRING message, 130

cbBufferPool field, 385

cbBufferSize parameter, 306

cbClsExtra field, 19-20

cbDataSize parameter, 306

CB_FINDSTRING message, 130

CB_GETDROPPEDSTATE message, 130

CB_GETEDITSELECT message, 130

cbinQue field, 566

CB_INSERTSTRING message, 130

cBitspPerPel parameter, 61

cbMaxMessage field, 305, 307

cbMove parameter, 399

cbOutQue field, 566

CB_SETEDITSELECT message, 130

CBS_EX_CONSTSTRINGDATA extended style, 130

CB_SHOWDROPDOWN message, 130

cbSize field, 134, 259, 349, 351, 494

cbStruct field, 428

cbStructure field, 437

cBufferSize field, 426

cbWndExtra field, 19-20, 122

cCharacters parameter, 92

cchPropName field, 388

cDayState field, 187

CeAllocAsynchronousBuffer function, 602-603

CeAllocDuplicateBuffer function, 602-603

CeBeginTransaction function, 400

CEBLOB data type, 382

CeChat program, 567-580

CeChat.cpp file, 570-580

CeChat.h file, 568-570

CeChat.rc script file, 567-568

CeClearUserNotification function, 409

CeCloseCallerBuffer function, 601-604

CeCreateDatabaseEx2 function, 390

CeCreateDatabaseWithProps function, 387-390

CeCreateSession function, 390, 400

CEDB engine, 382

CEDB_ALLOWREALLOC flag, 396

CEDB_AUTOINCREMENT value, 391

CEDB_ISOLEVEL_DEFAULT value, 400

CEDB_ISOLEVEL_READCOMMITTED value, 400
CEDB_ISOLEVEL_REPEATABLEREAD value, 400
CEDB_ISOLEVEL_SERIALIZABLE value, 400
CEDB_MAXPROPDATASIZE constant, 383
CEDB_MAXRECORDSIZE, 383
CEDB_NOCOMPRESS flag, 388
CEDB_PROPNOTFOUND flag, 398
CEDBASEINFOEX structure, 387, 388-389, 395, 403
CEDBs (CE databases), 381

blobs, 403

CEDBASEINFOEX_VERSION constant, 388

changing sort order, 396

name of, 388-389

object store, 383

object store as database value, 386-387

sorting indexes, 388

storing records with properties, 382

volumes, 383
CEDB_SEEK_BEGINNING value, 393
CEDB_SEEK_CEOQID value, 393
CEDB_SEEK_CURRENT value, 393
CEDB_SEEK_END value, 393
CEDB_SEEK_VALUEFIRSTEQUAL value, 393
CEDB_SEEK_VALUEGREATER value, 394
CEDB_SEEK_VALUEGREATEROREQUAL value, 394
CEDB_SEEK_VALUENEXTEQUAL value, 394
CEDB_SEEK_VALUESMALLER value, 393
CEDB_SEEK_VALUESMALLEROREQUAL value, 393
CEDB_SORT_CASEINSENSITIVE flag, 389
CEDB_SORT_DESCENDING flag, 389
CEDB_SORT_IGNOREKANATYPE flag, 389
CEDB_SORT_IGNORENONSPACE flag, 389
CEDB_SORT_IGNORESYMBOLS flag, 389
CEDB_SORT_IGNOREWIDTH flag, 390
CEDB_SORT_NONNULL flag, 390
CEDB_SORT_UNIQUE flag, 389
CEDB_SORT-UNKNOWNFIRST flag, 389
CEDB_SYSTEMDB flag, 388
CEDB_VALIDCREATE flag, 388
CEDB_VALIDDBFLAGS flag, 388
CEDB_VALIDMODTIME flag, 388
CEDB_VALIDNAME flag, 388
CEDB_VALIDSORTSPEC flag, 388
CEDB_VALIDTYPE flag, 388
CeDeleteDatabaseEx function, 401
CeDeleteRecord function, 401
CEDEVICE_POWER_STATE enumeration, 550, 607-608
CEDIRINFO structure, 403
CeEndTransaction function, 400
CeEnumDBVolumes function, 385-386
CEFILEINFO structure, 403
CeFindCloseRegChange function, 363
CeFindFirstDatabaseEx function, 401-402
CeFindFirstRegChange function, 363
CeFindNextDatabaseEx function, 401-402
CeFindNextRegChange function, 363
CeFlushDBVol function, 386, 400
CE_FRAME flag, 565
CeFreeAsynchronousBuffer function, 602-603



CeFreeDuplicateBuffer function, 602-603

CeGetDatabaseSession function, 391, 400

CeGetThreadPriority function, 281-282

CeGetThreadQuantum function, 282

CeGetUserNoaotification function, 425

CeGetUserNotificationHandles function, 425-426

CeGetUserNotificationPreferences function, 408, 413

CeGetVolumelnfo function, 347-348

CEGUID, address of, 401

CeHandleAppNoatifications function, 409

CeHeapCreate function, 259

CeMountDBVol function, 383-385

CeMountDBVolEx function, 384-385

CEM_UPCASEALLWORDS message, 192

CENOTIFICATION structure, 392-393

CE_NOTIFICATION_INFO_HEADER structure, 425-426

CE_NOTIFICATION_TRIGGER structure, 406, 409,
425-426

CENOTIFYREQUEST structure, 391-392

cEntries parameter, 65

CEOID value, 390-391

CeOidGetInfoEx2 function, 402

CEOIDINFOEX structure, 402

CEOIDINFOEX_VERSION value, 402

CeOpenCallerBuffer function, 600-601, 603-604

CeOpenDatabaseEx2 function, 391

CeOpenDatabaselnSession function, 391-393

CeOpenStream function, 398

CE_OVERRUN flag, 565

CePlatform, 32

CEPROPID structure, 396, 398

CEPROPSPEC structure, 387-388

CEPROPSPEC_VERSION value, 387

CEPROPVAL structure, 394, 398, 401

CeReadRecordPropsEx function, 396-398

CERECORDINFO structure, 403

CeRunAppAtEvent function, 412

CE_RXPARITY flag, 565

CeSeekDatabaseEx function, 393-395

CeSetDatabaselnfoEx function, 395-396

CeSetDatabaselnfoEx2 function, 396

CeSetThreadPriority function, 281

CeSetThreadQuantum function, 282

CeSetUserNotificationEx function, 405, 406-408,
410-412

CeStreamRead function, 399

CeStreamSaveChanges function, 399

CeStreamSeek function, 399

CeStreamSetSize function, 399

CeStreamWrite function, 399

CE_TXFULL flag, 565

CeUnmountDBVol function, 386

CE_USER_NOTIFICATION structure, 407-408, 426

CE_VOLUME_ATTRIBUTE_BOOT flag, 348

CE_VOLUME_ATTRIBUTE_HIDDEN flag, 348

CE_VOLUME_ATTRIBUTE_READONLY flag, 348

CE_VOLUME_ATTRIBUTE_REMOVABLE flag, 348

CE_VOLUME_ATTRIBUTE_SYSTEM flag, 348

CE_VOLUME_FLAG_64BIT_FILES_SUPPORTED flag, 348

Close button

CE_VOLUME_FLAG_FILE_SECURITY_SUPPORTED flag,
348

CE_VOLUME_FLAG_LOCKFILE_SUPPORTED flag, 348
CE_VOLUME_FLAG_NETWORK flag, 348
CE_VOLUME_FLAG_RAMFS flag, 348
CE_VOLUME_FLAG_STORE flag, 348
CE_VOLUME_FLAG_TRANSACT_WRITE flag, 348
CE_VOLUME_FLAG_WFSC_SUPPORTED flag, 348
CE_VOLUME_INFO structure, 347-348
CEVOLUMEOPTIONS structure, 384-385
CEVOLUMEOPTIONS_VERSION value, 385
CEVOLUMEOPTIONS_VERSIONEX value, 385
CE_VOLUME_TRANSACTION_SAFE flag, 348
CEVT_LPWSTR constant, 387
CeWriteRecordProps function, 401
cHandles parameter, 425
char data type, 4
character cells, 40
character count, 40
character set, 49
character widths, 49, 51-52
characters, 86

clipping, 49

combined, 91

representing, 4

translating virtual key codes to, 92

transmitting single, 557
check boxes, 126
check buttons, 168-169
checkgroup buttons, 169
CheckMenultem function, 136
child drivers power management, 608
child windows, 22, 119-120
Choose Color dialog box, 213
Choose Font dialog box, 213
chzAppName field, 490
circles, 74
class field, 201
classes

identifying name, 20

storing class-specific data, 19

window procedure, 15
class-specific styles, 21
ClearCommBreak function, 564
ClearCommError function, 565-566
ClearType technology, 49
CLEARTYPE_COMPAT_QUALITY flag, 49
CLEARTYPE_QUALITY flag, 49
client area, drawing inside, 38
client side

Bluetooth, 509-510

Bluetooth applications, 505-506
client window, filling background, 72
client-server connection

receive routine, 462-463

server routine, 461-462

transmit routine, 463-465
clipping region, defining, 38
Close button, 19
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Close entry point

Close entry point, 584, 594
Close function, 623
CloseFile function, 330
CloseHandle function, 289, 295-296, 303, 334, 339, 349,
390, 510, 556, 588, 621
CloseMsgQueue function, 307
closesocket function, 460-461, 465, 506
CLRBREAK value, 565
CLRDTR value, 565
CLRIR value, 565
CLRRTS value, 565
clsid field, 428
CltID field, 128
clusters, 354
cMaxNotifyChanges field, 385
cMaxSize field, 385
CmdBar example program, 173-184
CmdBar.cpp file, 176-184
CmdBar.h file, 174-176
CMDBAR_HELP flag, 172
CMDBAR_OK flag, 172
CmdBar.rc script file, 173-174
CMD.EXE command line-based shell, 329
CNS_SIGNALLED, 426
CNT_CLASSICTIME flag, 409
CNT_PERIOD flag, 406
CNT_PERIOD-style user notification, 407
CNT_TIME notification, 406
code keys, 90
Color common dialog, 237
Color dialog box, 197
color matching, 64
COLOR_BTNFACE, 128
COLOR_BTNSHADOW, 128
COLORREF value, 186
colors
bitmaps, 64-65
controls, 135
number device supports, 40
pens, 71
shades, 64
COM ports
Bluetooth, 506
initialization process, 509-510
virtual, 507
combined characters, 91
combo boxes, 130, 171-172
Combo class, 126
command bands control, 163-164, 184-185
command bar control, 163
command bars, 173
adding buttons, 167
in band of control, 184-185
button clicks, 169
buttons, 165-167
buttons with menu command equivalents, 169
checkgroup buttons, 184
Close button, 172

combo boxes, 171-172, 184

creation, 164-165

custom bitmap, 184

destroying, 173

disabled buttons, 184

drop-down buttons, 169-171, 184

functions, 172-173

height, 172

Help button, 172

hiding, 172-173

index of button, 165

list view button, 184

listing bitmaps for buttons, 166

loading image bitmap, 166

manipulating struture of menu, 165

menu and toolbar, 164

menus, 135, 165, 184

notifying of resize, 172

OK button, 172

predefined bitmaps, 166

redrawing menu, 165

referencing bitmap images, 167-169

set of buttons, 184

space-saving, 164

standard bitmap image, 184

toolbar messages, 164

vanilla, 184

view bitmap image, 184
command line

passed as Unicode string, 272

text of, 8
CommandBar_AddAdornments function, 172
CommandBar_AddBitmap function, 166-167
CommandBar_AddButtons function, 167, 169
CommandBar_AlignAdornments function, 172
CommandBar_Create function, 164-165
CommandBar_Destroy function, 173
CommandBar_DrawMenuBar function, 165
CommandBar_GetMenu function, 165
CommandBar_Height function, 172
CommandBar_InsertButton function, 168-169
CommandBar_InsertComboBox function, 171-172
CommandBar_InsertMenubarEx function, 165
CommandBar_IsVisible function, 173
CommandBar_Show function, 172-173
CommCtrl.h file, 162-163, 167
committed pages, 243
common control library, initializing, 161-162, 185, 188
common controls, 161

See also controls

animation control, 194

CapkEdit control, 192

command bands control, 184~185

command bar control, 164-184

control-specific messages, 163

date and time picker control, 187-190

events or requests for service notification, 162-163

indicating which should be registered, 162



list view control, 190-192

menu bar control, 184

menu controls, 184-185

month calendar control, 185-187

predefined macros, 163

programming, 161-163

progress bar control, 193

requirements for, 164

status bar control, 193

tab control, 193

toolbar control, 193

trackbar control, 193

tree view control, 194

unsupported, 194-195

up-down control, 193
common dialog DLL, loading, 237
common dialog library, 197
common dialogs, 213-215
COMMPRORP structure, 563-564
COMMTIMEOUTS structure, 561-562, 597-598
CompactFlash cards, 345, 588
CompactFlash slot, 582
compile-time versioning, 541-542
componentization, 5
COMSerial driver, 582
COMSTAT structure, 566
CONConsole driver, 582
CONNDLG_RO_PATH flag, 436
connect function, 459, 489
CONNECTDLGSTRUCT structure, 436
connection-oriented socket connection, 455
connections

accepting, 458-459

querying, 442-444

sockets listening, 458
CONNECT_UPDATE_PROFILE flag, 435, 437
console applications, 8, 10, 274

console library functions, 330
console.dll driver, 11
constants, 7
container BLOB structure, 494
context flag, 90
context menus, 109, 158, 171
CONTEXT structure, 326
Context value, 617, 619-620
CONTEXT.EXCEPTION_RECORD structure, 326
CONTROL keyword, 141, 200
CONTROL statement, 200-201
control windows, 22
CONTROL_C_EXIT, 326
controls, 119

See also common controls

background color, 135

button controls, 126-128

colors, 135

combo box control, 130

creation, 124

designating shortcut keys, 140-141

CREATE_NEW flag

dialog boxes, 197, 200

edit control, 128-129

focus, 200

groups, 200

handle, 125

identifying, 125

list box control, 129

location, 201

location and size, 200

new, 4-5

notifying parent window of events, 124

placements, 200

predefined messages, 125

reduced function, 5

scroll bar control, 131-134

sending message to, 125-126

simulating keyboards, 85

size, 201

static controls, 130-131

style flags, 200

tabbing, 200

type, 200

window class, 201

windows, 124-135
control-specific messages, 163
ConvertThreadToFiber function, 283-284
coordinate transformations, 35
CopyFile function, 339-340
CopyFileEx function, 340
COPY_FILE_FAIL_IF_EXISTS flag, 340
cPlanes parameter, 61
cProplD parameter, 398
cProps parameter, 387
CPU families, 3
CREATE_ALWAYS flag, 331, 384
CreateCompatibleBitmap function, 62
CreateCompatibleDC function, 66-67
CreateDialog function, 206-207
CreateDialoglndirect function, 206-207
CreateDialoglndirectParam function, 206-207
CreateDialogParam function, 206-207
CreateDIBPatternBrushPt function, 83
CreateDIBSection function, 63-65
CreateDIPPatternBrushPt function, 72
CreateDirectory function, 339, 341
CreateEvent function, 288, 407
CreateFiber function, 284
CreateFile function, 330, 331-332, 338, 508, 556, 585,

588, 591, 593, 621, 623

CreateFileForMapping function, 338
CreateFileMapping function, 302-303, 318
CreateFontIndirect function, 48-49
CREATE_INVALIDEDBGUID value, 391
CREATE_INVALIDGUID macro, 385
CreateMenu function, 135
CreateMsgQueue function, 304-305
CreateMutex function, 295
CREATE_NEW flag, 331, 384
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CREATE_NEW_CONSOLE flag

CREATE_NEW_CONSOLE flag, 272
CreatePartitionEx function, 353
CreatePen function, 71
CreatePenlindirect function, 71
CreatePopupMenu function, 136
CreateProcess function, 271-274, 291
CreatePropertySheetPage function, 210
CreateSolidBrush function, 72
CREATESTRUCT structure, 117
CREATE_SUSPENDED flag, 272, 279
CREATE_SYSTEMGUID macro, 386-387, 402
CreateThread function, 260, 278-280

CreateWindow function, 20-23, 119, 124, 185, 188, 190

CreateWindowEx function, 20-23, 119, 124, 190
creation main window, 31-32
cRegEnts parameter, 585
critical sections, 297
critical state, 265
critical-memory state, 265-266
CRITICAL_SECTION structure, 297
cross-platform Windows CE applications, 539-544
CSADDR_INFO structure, 495
CS_DBLCLKS class style, 19, 101
csDuration field, 428
CS_GLOBALCLASS class style, 19
CS_HREDRAW class style, 19
CS_NOCLOSE class style, 19
CS_PARENTDC class style, 19
CS_VREDRAW class style, 19
CTL_CODE macro, 597
CtlType field, 128
Ctrl key

state, 101

up/down state, 91
current directory, 271, 329
cursors, 20, 102
custom draw service, 194
custom pattern brushes, 72
custom pens, 71
custom-built SDK, 10
CW_USEDEFAULT flag, 22
CW_VOLUME_INFO structure, 351
cx parameter, 122
cy parameter, 122

D

DODevice power state, 607
D1Device power state, 607
D2Device power state, 607
D3Device power state, 607
D4Device power state, 607
data, machine-specific, 358
data files, DLL file as, 270
data queues, 304
data structures
references to, 272
thread-unique, 279

data types, 360
databases, 382, 394
database API, 381
changing sort order, 395-396
database creation, 387-390
enumerating mounted database volumes, 385-386
flushing database volume, 386
mounting database volumes, 383-385
object store as database volume, 386-387
opening database, 391-393
opening session, 390
reading and writing stream properties, 398-400
reading records, 396-398
seeking or searching for records, 393-395
transactions, 400
unmounting database volume, 386
writing record, 398
database engine, 381
database volumes, 383
enumerating mounted, 385-386
flushing, 386
guid, 392
mounting, 383-385
object store as, 386-387
unmounting, 386
databases, 381
changing sort order, 395-396
communicating with, 308
creation, 387-390
data types, 382, 394
deleting, 401
designing, 383
enumerating, 401-402
name of, 388-389
opening, 390, 391-393
querying object information, 402-403
records, 381-382
session handle, 391-393
sort order specifications, 391
sorting, 389-390
transactions, 382, 400
volumes, 381
datagram connection, 455
datagram socket, 457
date, 187-190
date and time picker control, 5, 188-190
DATETIMEPICK_CLASS class, 188
DB_CEOID_CHANGED value, 392
DB_CEOID_CREATED value, 392
DB_CEOID_DATABASE_DELETED value, 392
DB_CEOID_RECORD_DELETED value, 392
DB_PROP_COMPRESSED flag, 388
DB_PROP_NOTNULL flag, 388
DCB structure, 559-561
DCBlength field, 560
DCX_CLIPCHILDREN flag, 38
DCX_CLIPSIBLINGS flag, 38
DCX_EXCLUDEREGION flag, 38
DCX_EXCLUDEUPDATE flag, 38



DCX_INTERSECTRGN flag, 38
DCX_INTERSECTUPDATE flag, 38
DCX_WINDOW flag, 38
DDBs (device-dependent bitmaps), 61-62
DeactivateDevice function, 586
dead character, 90-91
Debug, Start Without Debugging command,
11,33

debug port, 610
debug zone messages, 609
debug zones, 609-610
DEBUG_ONLY_THIS_PROCESS flag, 272
DEBUGREGISTER macro, 610
DEBUGZONE macro, 609-610, 617
DEBUT_PROCESS flag, 272
Declaration of Independence, displaying, 142-159
default dialog box window class, 197
default window procedure and dialog boxes, 197
DefDialogProc procedure, 198
defining meaning of off, 544
DefWindowProc function, 32-33
Deinit entry point, 584, 593
Deinit function, 620, 622
DeleteCriticalSection function, 297
DeleteDC function, 67
DeleteFiber function, 284
DeleteFile function, 341
DeleteObject function, 52, 60
DeletePartition function, 353
DeregisterDevice function, 510
DeregisterService function, 622
desktop

finding handle to, 121

searching for executables, 272
DestroyWindow function, 207
DEVFLAGS_BOOTPHASE_1 flag, 585
DEVFLAGS_IRQ_EXCLUSIVE flag, 585
DEVFLAGS_LOAD_AS_USERPROC flag, 584, 586, 587
DEVFLAGS_LOADLIBRARY flag, 584
DEVFLAGS_NAKEDENTRIES flag, 584
DEVFLAGS_NOLOAD flag, 584
DEVFLAGS_NOUNLOAD flag, 584
DEVFLAGS_UNLOAD flag, 584
device context value, 593
device contexts, 25, 36, 37, 62

actions of when drawing, 38

assumptions about, 40

attributes, 40-42

bitmaps selected into, 67

conforming to entire window, 38

control over type returned, 38

copying bitmap, 66

DDBs (device-dependent bitmaps), 61

default state, 70

for entire window, 38

excluding regions, 38

functions, 39

handle, 37-39, 66

MM_TEXT mapping mode, 35

devices

not storing bit information of display, 100
releasing, 38
scrolling, 100
selecting bitmap into, 65-66
selecting font into, 50
sharing, 38
text alignment, 39, 41
Windows applications, 37
device drivers, 581, 618
See also drivers
accessing, 588
building, 609-617
corruption, 618
enumerating, 344
extending functionality of drivers, 582
finding, 587
implemented as DLLs, 267
instance values, 582-583
load process, 583-587
loading, 581, 590
managing buffers, 598-604
manually loading, 585
marshalling data across process boundaries, 599
names, 582-583
power management, 606-609
priority levels, 276
reading, 588-590
as service providers, 618
sharing memory blocks, 249
storing configuration information, 587
SYS file format, 267
user mode, 586-587
validating buffer parameters, 597
Windows CE and, 581-582
writing, 588-609
device field, 507
device interface classes, 604-606
Device Manager, 583-584, 587, 590
DeviceDx field, 608
Device.exe file, 585
DeviceFlags parameter, 550
DeviceloControl function, 509, 589, 596, 597, 599,
620-621
DEVICELIST structure, 470
DevicePowerNotify function, 607
devices
Bluetooth discovery, 493-497
changing power state, 607
changing to power state, 609
DMA (direct memory access), 249
infrared communication, 470-472
notification button, 409
number of colors supported, 40
power management functions, 607-609
power state, 607
querying current power state, 608
querying power capabilities, 607-608
registry entry, 619
setting power state, 607
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DeviceState parameter

DeviceState parameter, 550

dialog box procedures, 202-205, 236
initialization of controls, 203
pointer to, 201
property pages, 210, 236-237

unprocessed messages and DefWindowProc, 202

WM_PAINT message, 203

dialog box templates, 198-201
name, 202
name or ID of resource, 198, 201
property pages, 208, 210

dialog boxes, 214, 238
Cancel button, 203
Close button, 199, 205
closing, 203
common, 197
creation, 201-202
default window procedure, 197
dialog templates, 198-201
dialog units, 199
dynamically creating, 202
extended style flags, 199-200
full-screen, 205-206
Help button, 200
ID of control, 200
inclusion of window class in, 200-201
informative, 14
modal, 197
modeless, 197-198, 206-207
multiple but related, 197
OK button, 199, 203, 205
owning window, 201
pointer to procedure, 201
position, 198-199
predefined index values, 123
predefined window class, 197
property sheets, 197, 207-213
size, 199
sizing, 206
special predefined ID values, 203
standard, 213-214
static left-justified text control, 200
style flags, 199
switching focus between controls, 197
templates, 197
testing in display resolutions, 199
title bar, 199-200, 205
top-level window, 199
type and placement of controls, 200
units of measurement, 199
window procedure, 198

Dialog Demo window, 214-215

DIALOG keyword, 198

Dialog Manager, 197

dialog messages, 207

DIALOG resource type, 139

dialog units, 199

DialogBox function, 201

DialogBoxIndirect function, 201-202
DialogBoxIndirectParam function, 202-203
DialogBoxParam function, 201-203, 205
DIB sections, 63-65
DIB_PAL_COLORS parameter, 65
DIB_RGB_COLORS parameter, 65
DIBs (device-independent bitmaps), 61
buffer, 63
creation, 63
describing palette, 64-65
layout and color composition, 63
packed format, 72
directories
creation, 341
destroying, 341
distinguishing drives from, 345-346
enumerating, 344
file attributes, 345
FILE_ATTRIBUTE_TEMPORARY flag, 346
getting attributes, 335
management, 340-341
moving, 341
querying information about, 335
renaming, 341
searching, 342
DirectShow support, 6
DisableThreadLibraryCalls function, 270
discardable keyword, 141, 198
DISCDLGSTRUCT structure, 437-438
DISC_NO_FORCE flag, 438
disconnecting remote resource, 437-438
DismountPartition function, 353
DispatchMessage function, 23, 141, 202, 207
display
freeing device context, 67
managing access, 37-39
display driver, 581-582
div instruction, 326
divide-by-zero error, 325
DlgDemo program, 214-238
DigDemo.cpp file, 219-232
DIigDemo.h file, 217-219
DIgDemo.rc script file, 215-217
DLGITEMTEMPLATE structures, 202
DLGTEMPLATE structure, 202
DLL extension, 267
DLL key, 583, 584
DlIMain function, 270
DlIRegisterServer function, 624
DLLs (dynamic-link libraries), 10, 161, 267
allocating memory, 258
code and data, 537
as data file, 270
debug zones, 609-610
decrementing use count, 269
entry point, 270
versus EXE file, 267
explicit loading, 268



exporting functions, 268

implementing driver, 590

implicit loading, 267-268

initializing, 270

loading, 247, 269-270

loading by request, 267-268

loading resources from, 270

never loaded twice by same process, 590

not notifying of thread events, 270

pointer to function exported by, 269

ported from desktop versions of Windows, 270

reason for failing to load, 268

resource data needed by application, 268

state data associated with, 590

system searching for, 268

thread local storage, 286

type to create, 10
DLL_THREAD_ATTACH notification, 270
DLL_THREAD_DETACH notification, 270
DMA (direct memory access), 249
DoDestroyMain function, 33
DOIView program, 102, 142-159
DOIView.cpp file, 148-158
DOIView.h file, 146-147
DOIView.rc script file, 142, 143-146
DoKeysMain key message handler, 100
DoLButtonUpMain function, 117
DoMainCommandColor function, 237
DoMainCommandFont function, 237
DoMainCommandPrint function, 237
DoMainCommandVCombo routine, 184
DoMainCommandVStd routine, 184
DoMainCommandVView routine, 184
DoMouseMain routine, 104
DoNotifyMain routine, 184
DONT_RESOLVE_DLL_REFERENCES flag, 270
DoPaintMain function, 33
dpCurrParams structure, 626
dpCurSettings structure, 610
drag list control, 194
DrawBoard function, 117
DrawFocusRect function, 128
drawing

bitmaps, 65-68

lines, 69-70

opaque mode, 46

text, 42

transparent mode, 46
DRAWITEMSTRUCT structure, 127
DrawMenuBar function, 165
DrawText function, 26, 39, 46, 51
DrawXO function, 117
drive letters, 329, 345
drivers

See also device drivers

about to be unloaded, 592

about to suspend, 596

applications calling entry points, 590

DTR_CONTROL_ENABLE value

COM_Init initialization entry point, 590
common IOCTL commands, 605
configuration data, 357
defining three-letter name, 584
device interface classes, 604-606
duplicating buffer in protected address
space, 601
entry point for interfacing with, 596-598
enumerating active, 587-588
extended naming convention, 556
friendly name, 588
function pointers to external entry points, 584
Init function, 592
instance number of device, 586
IOCTL codes, 589, 596-597
loaded as kernel mode driver, 590
loading when system boots, 582
marshalling buffer passed to, 600-601
modifying load process, 584-585
monitoring for interface, 606
name of DLL implementing, 584, 586
naming convention, 556
not to unload, 585
number appended to, 584
opening, 585, 588, 593
opening another driver, 591
order of loading, 584
powering down hardware and freeing memory, 594
preclosing, 593-594
referenced through extended namespace, 582
referencing bus driver, 582
before removing from list of loaded drivers, 592
sending control characters to, 589
storing data in global variables, 591
storing state data in structure allocated in
memory, 591
subtle bugs confusing and locking up, 590
supporting interface, 605-606
three-character prefix, 586
uniquely identifying name, 605-606
unloading, 586, 593
Drivers key, 587, 588
drop-down buttons, 168, 169-171
drop-down combo boxes, 130
drop-down menu, 170
DS_ABSALIGN style, 199
DS_CENTER style, 199
DS_MODALFRAME style, 199
DS_SETFONT style, 199
DS_SETFOREGROUND style, 199
DT_CALCRECT flag, 39, 46
DTM_SETFORMAT message, 189
DTN_FORMAT notification, 190
DTN_FORMATQUERY notification, 190
DTN_USERSTRING notification, 189
DTN_WMKEYDOWN notification, 190
DTR_CONTROL_DISABLE value, 560
DTR_CONTROL_ENABLE value, 560
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DTR_CONTROL_HANDSHAKE value

DTR_CONTROL_HANDSHAKE value, 560

DTS_APPCANPARSE style, 188-189

DT_SINGLELINE flag, 39

DTS_LONGDATEFORMAT style, 188

DTS_SHORTDATEFORMAT style, 188

DTS_SHOWNONE style, 188

DTS_TIMEFORMAT style, 188

DTS_UPDOWN style, 188

DT_VCENTER flag, 39

Duncan, Ray, 27-28

DUPLICATE_CLOSE_SOURCE flag, 296

DuplicateHandle function, 296

DUPLICATE_SAME_ACCESS flag, 296

dwActiveProcessorMask field, 244

dwAdditionalFlags parameter, 344

dwAllocationGranularity field, 244

dwAttributes field, 348, 351-352

dwAutoShrinkPercent field, 385

dwAvailPagefFile field, 245

dwAvailPhys field, 245

dwAvailVirtual field, 245

dwBlockSize field, 348

dwBytes parameter, 257-258

dwBytesPerSector field, 350

dwCallbackReason parameter, 340

dwClusSize parameter, 354

dwCode parameter, 596

dwContext value, 586, 592

dwControlFlags parameter, 501

dwCopyFlags parameter, 340

dwCreationDistribution parameter, 331

dwCreationFlags parameter, 272-273, 279

dwCurrentMessages field, 307

dwCurrentRxQueue field, 564

dwCurrentTxQueue field, 564

dwData field, 168

dwData parameter, 623

dwDbaseType parameter, 389, 401

dwDefaultTimeout parameter, 385

dwDesiredAccess parameter, 296, 331, 623

dwDeviceClass field, 350

dwDeviceFlags field, 350, 607

dwDeviceType field, 350

dwDevNum field, 436

dwDisplayType field, 440

dwEvent field, 406, 411

dwExceptionFlags parameter, 327

dwExStyle parameter, 21

dwrFlags field, 92, 109, 172, 206, 209-211, 257-258,
270, 305-307, 348, 354, 384-385, 388, 391, 396,
435-438, 493, 495, 497-498, 564

dwFlagsAndAttributes parameter, 331-332, 556

dwFlushlinterval field, 385

dwFreeType parameter, 251

dwlD field, 428

dwlindex parameter, 362, 586

dwinfo parameter, 586

dwlinfolLevel parameter, 443

dwinitialSize parameter, 257
dwloControlCode parameter, 589
DWL_DLGPROC value, 123
dwlLength parameter, 245, 251
dwlLenln parameter, 597
dwLenOut parameter, 597
DWL_MSGRESULT value, 123, 213
DWL_USER value, 123

dwMask field, 205

dwMaxBaud field, 563
dwMaximumSize parameter, 257
dwMaxMessages field, 305, 307
dwMaxQueueMessages field, 307
dwMaxRxQueue field, 564
dwMaxTxQueue field, 564
dwMemoryload field, 245
dwMilliseconds parameter, 283, 290
dwMode parameter, 398
dwMode structure, 76
dwMountCount field, 351
dwMoveMethod parameter, 333-334
dwNameSpace field, 493, 501
dwNotifyFilter parameter, 363
dwNumberOfProcessors field, 244
dwNumFats field, 354
dwNumVertex parameter, 76
dwOffset parameter, 65

dwOID field, 338

dwOptions parameter, 359
dwOrigin parameter, 399
dwPageSize field, 244

dwParam field, 392
dwPartitionCount field, 351
dwPlatformld field, 543
dwProcessorType field, 244
dwProvCapabilities field, 564
dwProvSpecl field, 564
dwProvSpec?2 field, 564
dwProvSubType field, 564
dwRootEntries field, 354

dwRop parameter, 66

dwScope parameter, 438-439
dwSeekType parameter, 393-394
dwServiceMask field, 563
dwServiceState field, 622
dwSettableBaud field, 563
dwSettableData field, 564
dwSettableParams field, 564
dwSettableStopParity field, 564
dwShareMode parameter, 331, 623
dwSize field, 210, 248, 251, 305, 307, 385, 389, 392, 493
dwsStackSize parameter, 279, 284
dwsStyle parameter, 119, 171
dwTimeout parameter, 306
dwTotalPageFile field, 245
dwTotalPhys field, 245
dwTotalVirtual field, 245

dwType field, 406, 440



dwType parameter, 437-438
dwUsage parameter, 438-439
dwValue parameter, 394
dwVolumeSerialNumber field, 337
dwWakeMase flags, 292
dzDlIName field, 621

EDB engine transaction support, 400
EDBs (embedded databases), 381
blobs, 403
CEDBASEINFOEX_VERSION constant, 388
CEDB_EXNOTIFICATION notification, 392
changing sort order, 396
creation, 387-390
name of, 388-389
schema, 382
sort indexes, 388
volumes, 383
Edit class, 126
edit controls, 5, 200-201
adding text, 129
asterisk (*) character, 128
combo boxes, 130
initializing, 205
position of caret, 129
EDITTEXT statement, 201
Ellipse function, 72, 74
ellipses, 74
embedded database engine, 382
embedded databases, 382
embedded platforms and SDK (Software Development
Kit), 5
Empty Project, 10
EM_SETSEL message, 129
EnableHardwareKeyboard function, 93
EnableMenultem function, 136
END keyword, 139, 200
End of Document (Ctrl+E) keyboard shortcut, 142, 158
EndDialog function, 203, 207
EndPaint function, 26, 36
EnterCriticalSection function, 297
entry points and services, 622-626
enumerating
fonts, 52-60
network resources, 438-442
windows, 120
EnumFontFamilies function, 52-60
EnumServices function, 621-622
EnumWindows function, 120, 300-301
environment variables, 270
Ericsson, 490
ERROR_ALREADY_EXISTS error code, 288, 294-295, 305,
332
ErrorChar field, 560
ERROR_INSUFFICIENT_BUFFER error code, 306
ERROR_NO_MORE_ITEMS error code, 362

executable code

ERROR_NO_NETWORK error code, 433
ERROR_NOT_ENOUGH_MEMORY error code, 257
ERROR_NOT_SUPPORTED error code, 620
ERROR_SUCCESS value, 359
EscapeCommFunction function, 565
ES_LOWERCASE style, 129
ES_MULTILINE style, 128
ES_PASSWORD style, 128
ES_READONLY style, 128
ES_UPPERCASE style, 129
EV_BREAK event flag, 558
EV_CTS event flag, 558
EV_DSR event flag, 558
EVENPARITY constant, 561
event handle, 363
event mask, 558
event objects, 288-289, 309, 319
events, 16, 293
associating DWORD value, 289
creation, 288
duplicating handles, 296
manually reset, 288
named, 301
naming, 288, 296
notifying parent window, 124
number to wait on, 292
process specific, 296
resetting, 289
signalling, 288-289
threads, 288
waiting on multiple, 291-292
EV_ERR event flag, 558
EV_RLSD event flag, 558
EV_RXCHAR event flag, 558
EV_RXFLAG event flag, 558
EvtChar field, 561
EV_TXEMPTY event flag, 558
except block, 327
except keyword, 324
exception filter, 324
exception handling, 320
C++,321
Win32, 324-327
EXCEPTION_ACCESS_VIOLATION, 326
EXCEPTION_CONTINUE_SEARCH, 326
EXCEPTION_EXECUTE_HANDLER, 324
EXCEPTION_RECORD structure, 326
exceptions, 303
anticipating, 324
determining problem, 326
handling locally, 324, 325
reporting errors, 321-322
retrying instruction causing, 325
try, catch block, 323-324
user-generated, 327
EXE extension, 267
EXE files versus DLL files, 267
executable code, 267
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execute-in-place files, 329, 539 file system API, 330-346
EXFAT.DLL, 355 file system driver, 352
ExitProcess function, 274 file systems, 329
ExitThread function, 274, 280 file times, 336
explicit linking, 542-543 navigating, 339-346
Explorer supported by operating system, 346
changing active window, 85 file times, 336-337
shell, 265 file type matching, 357
extended naming convention, 556 FILE_ATTRIBUTE_ARCHIVE flag, 332
extended style flags, 21, 199-201 FILE_ATTRIBUTE_COMPRESSED flag, 335
ExternRegisterServer function, 641 FILE_ATTRIBUTE_DIRECTORY flag, 335
ExtEscape function, 551-553 FILE_ATTRIBUTE_HIDDEN flag, 332
ExtTextOut function, 39-40, 41, 60 FILE_ATTRIBUTE_INROM flag, 335

FILE_ATTRIBUTE_NORMAL flag, 331
FILE_ATTRIBUTE_OFFLINE flag, 332

F FILE_ATTRIBUTE_READONLY flag, 332

fAbortOnError field, 560 FILE_ATTRIBUTE_ROMMOfIIDULE flag, 335

fAdd parameter, 606 FILE_ATTRIBUTE_SYSTEM flag, 332

FAT file system FILE_ATTRIBUTE_TEMPORARY flag, 332, 335, 345-346
clusters, 354 FILE_BEGIN flag, 334

FILE_BEGIN seeks, 596
FILE_CURRENT flag, 334
FILE_CURRENT seeks, 596
FILE_END flag, 334
FILE_END seeks, 596

file creation time, 336
formatting, 355

last write time, 336
partition IDs, 353

version, 354 N :
FATFSD.dII, 355 FileFindFirst function, 442
FATUTIL_DISABLE_MOUNT_CHK flag, 354 FileFindNext function, 442
FATUTIL.DLL, 355 FILE_FLAG_BACKUP_SEMANTICS flag, 332
FATUTIL_FORMAT_EXFAT flag, 354 FILE_FLAG_DELETE_ON_CLOSE flag, 332
FATUTIL_FORMAT_TFAT flag, 354 FILE_FLAG_NO_BUFFERING flag, 332
FATUTIL_FULL_FORMAT flag, 354 FILE_FLAG_OVERLAPPED flag, 330, 332, 556
FATUTIL_SECURE_WIPE flag, 354 FILE_FLAG_POSIX_SEMANTICS flag, 332
fBinary field, 560 ' FILE_FLAG_RANDOM_ACCESS flag, 308, 332
FD CLR macro, 467 FILE_FLAG_SEQUENTIAL_SCAN flag, 332
FD ISSET macro. 467 FILE_FLAG_WRITE_THROUGH flag, 332
FD_SET macro, 467 FILE_MAP_ALL_ACCESS access rights, 302
fDS_rSensitivity field, 560 FILE_MAP_READ access rights, 302
fDtrControl field, 560 FILE_MAP_WRITE access rights, 302
fdwAccess parameter, 253 f!lenames, 330-331
fdwAction parameter, 259 files .
FD_ZERO macro, 467 access rights, 331
fEor field, 566 attribute flags, 330-332
fErrorChar field, 560 changing attributes, 335
fiber procedure, 284 closing, 334
fibers, 283-285 communicating with, 308
FIFO (first in, first out), 304 compressed, 335
File, New Project command, 9 copying, 340
file API, 329, 347-348 creation, 331-332
File Color menu item, 215 deleting, 341

file mapping objects, 303 execute-in-place, 329

File menu key combinations, 140 f!le times, 336-337

File Open dialog box, 197, 213-214 finding, 342-344

File Open menu item, 215 getting attributes, 335

file pointer, moving, 333-334 information about, 337-338
File Print menu item, 215 management, 340-341

File Property Sheet menu, 215 memory-mapped, 338-339
File Save dialog box, 197 moving, 341

File Save menu item, 215 object ID, 338

file storage devices, 345 opening, 331-332



path of, 329

querying information about, 335

in RAM, 347

reading, 333

read/write access, 331

renaming, 341

in ROM, 347

selective compression, 335

serial number of volume, 337-338

size, 337

standard I/O, 330-331

tailoring operations, 331-332

truncating, 334-335

type of, 330

unique identifier, 338

unsupported flags, 332

updates of memory, 338

writing, 333
FileSys (file system process), 581
FILETIME data type, 382
FILETIME structures, 336-337
FileTimeLocalFileTime function, 336
FileTimeToSystemTime function, 336
filled rectangles, 73
filling rectangles, 75
filling shapes, 72-73
FillRect function, 75
finally block, 327, 465
finally keyword, 324
fincUpdate field, 26
FindClose function, 343-344
FindClosePartition function, 352
FindCloseStore function, 351
FindDevice routine, 534
FindExInfoStandard parameter, 344
FindExSearchLimitToDevices value, 344
FindExSearchLimitToDirectories value, 344
FindExSearchNameMatch value, 344
FindFileEx function, 580
FindFirstFile function, 342-344, 434
FindFirstFileEx function, 344, 587
FindFirstPartition function, 351
FindFirstStore function, 351
finding

files, 342-344

other processes, 300-301

window, 121
FindNextFile function, 343-344, 434
FindNextPartition function, 352
FindNextStore function, 351
FindWindow function, 31, 121, 300, 410
finfoLevelld parameter, 344
finherit parameter, 253
finX field, 560
fix-up table, 262
flags, valid, 13
Flags field, 548
flags parameter, 38, 459-460

foreground application and WM_HIBERNATE message

flAllocationType parameter, 248
Flash memory, 241
fINewProtect parameter, 251
Float data type, 382
fLocal field, 507
flOptions parameter, 256, 259
flProtect parameter, 249
FlushFileBuffers function, 334-335
flushing

database volume, 386

registry, 362
FlushViewOfFile function, 339
fMask field, 134
fnBar parameter, 133
focus window, 85-86
Font dialog box, 197, 237
font engine, 47
font families, 53
Font Listing window, 60
Font menu item, 215
FONT resource type, 139
FontFamily field, 59
FontFamilyCallback function, 59
FontList program, 53-60
FontList.cpp file, 54-59
FontList.h file, 53-54, 60
fonts

boldness, 49

character set, 49

character width, 49

character widths, 51-52

ClearType technology, 49

creation, 48-49

describing, 48

destroying, 52

enumerating, 52-60

family, 49

height, 48, 51

information about, 67

italic, 49

matching, 49

monospaced, 49

points, 48

proportional, 49

quality, 49

querying characteristics, 50-52

raster, 47

scaling, 47-48

selecting into device context, 50

setting default, 50

strikeout, 49

TrueType, 47

typeface, 49

underline, 49

x-axis, 49
fOptions field, 501
ForceDuplicate parameter, 601-602
foreground application and WM_HIBERNATE message,

265
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foreground color and text

foreground color and text, 40-41
foreground thread, 276
foreign languages, 91
format string, 189-190
FORMAT_OPTIONS structure, 354
FormatPartition function, 353
formatting
FAT, 355
partitions, 353-355
volumes, 353-355
FormatVolume API, 355
FormatVolume function, 354-355
FormatVolumeUl function, 354-355
fOutX field, 560
fOutxCtsFlow field, 560
fOutxDsrFlow field, 560
fParity field, 560
fprintf function, 330
fRedraw parameter, 133
free pages, 243
FreeHeapMem function, 259
FreeLibrary function, 269, 543
fRemoveFromRegistry parameter, 628
fRestore field, 26
fRtsControl field, 560
fSearchOp parameter, 344, 587
fSecurity field, 501
fShow parameter, 173
fsState field, 168
fsStyle field, 168
ftCreated field, 351-352
ftLastModified field, 351-352, 389
FTP servers, 6
fTxContinueOnXoff field, 560
fTxim field, 566
fuFlags parameter, 135, 171
full-screen dialog boxes, 205-206
functions
command bar, 172-173
device contexts, 39
DLLs exporting, 268
identifying target, 273
implicit links, 237
interlocked, 299
pointers to custom allocate and free, 259
retained for backward compatibility, 35
storing return addresses, 260
Windows CE, 35
WNet API, 433

G

GDI (Graphics Device Interface), 36
GDlI objects, selecting, 50
GenDriver program, 611-617
GenDriver.cpp file, 612-617
GenDriver.h file, 611-612

general styles, 21

GENERIC_READ flag, 331, 398

GENERIC_WRITE flag, 331, 398
GetAsyncKeyState function, 91-92
GetCapture function, 108
GetCharABCWidths function, 51
GetCharWidth32 function, 52
GetClientRect function, 25
GetCommMask function, 558
GetCommModemStatus function, 566
GetCommProperties function, 563-564
GetCommbState function, 559-561
GetCommTimeouts function, 561-562
GetConfigData routine, 617

getc-style functions, 14
GetCurrentPositionEx function, 70
GetCurrentProcess function, 296
GetDC function, 38, 67

GetDCEXx function, 38, 67
GetDeviceCaps function, 35, 40, 48, 71, 543
GetDialogBaseUnits function, 199
GetDIBColorTable function, 65
GetDiskFreeSpaceEx function, 346
GetDlgltem function, 125, 172
GetEventData function, 289
GetExceptionCode function, 326-327
GetExceptionInformation function, 326-327
GetExitCodeProcess function, 9, 274
GetExitCodeThread function, 280
GetFiberData macro, 283-284
GetFileAttributes function, 335
GetFileInformationByHandle function, 337
GetFileSize function, 337

GetFileTime function, 336

GetFocus function, 85
GetKeyboardStatus function, 93
GetKeyState function, 91

GetLastError function, 268, 288, 294-295, 300, 306, 318,

332,399, 435
GetMessage function, 23-24, 202, 278
GetMouseMovePoints function, 103-107
GetMsgQueuelnfo function, 307
GetObject function, 67
GetParent function, 120

GetProcAddress function, 237, 269, 355, 543, 590, 620,

641
GetProcessHeap function, 258
GetScrollinfo function, 134
GetServiceHandle function, 628
getsockname function, 505

getsockopt function, 470-471, 473-474, 489, 492

GetStockObject function, 20, 70, 72, 83
GetStorelnfo function, 349
GetStorelnformation function, 346
GetSysColor function, 128

GetSystemInfo function, 243-244
GetSystemPowerStatusEx2 function, 545-546
GetTempFileName function, 342
GetTextColor function, 40
GetTextExtendPoint function, 158
GetTextMetrics function, 50-51, 59



GetThreadPriority function, 281-282

GetVal template, 203-205

GetValDIgProc dialog box procedure, 202, 203-205

GetVersionEx function, 543

getwchar function, 9

GetWindow function, 120

GetWindowDC function, 67

GetWindowLong function, 122-124

GetWindowThreadProcessld function, 275

global heap, 247-248

global variables, 31

GlobalAlloc function, 247

GlobalFree function, 247

GlobalMemoryStatus function, 244-245

GlobalRealloc function, 247

GN_CONTEXTMENU, 109

g_nGlobal static variable, 285

goto statement, 327

GradientFill function, 75-77

GRADIENT_FILL_RECT_H flag, 76

GRADIENT_FILL_RECT_V flag, 76

GRADIENT_RECT structure, 76

gradients and rectangles, 75-77

graphic devices capabilities, 35

graphical functions, 35

graphics objects, information about, 67

Greenwich Mean Time, 336

grfFlags flags field, 428

grnumUpdateMask parameter, 430

guard page, 249

GUI (graphical user interface), 35

GUID data type, 382, 384

guid field, 392

GW_CHILD constant, 120

GWES (Graphics Windowing, and Event Subsystem)
process, 581

GwesPowerOffSystem function, 551

GW_HWNDFIRST constant, 120

GW_HWNDLAST constant, 120

GW_HWNDNEXT constant, 120

GW_HWNDPREV constant, 120

GWL_EXSTYLE value, 122

GWL_ID value, 123

GWL_STYLE value, 122

GWL_USERDATA value, 123

GWL_WNDPROC value, 123

GW_OWNER constant, 120

-GX compiler switch, 321

H

handheld devices capturing user’s writing on screen,
103-107
handles, 272-273
handling top-level window, 12
hard drives, 329
distinguishing from directories, 345-346
Windows CE devices, 4

Hitachi SHx architecture

hardware configuration data, 357
hatched brushes, 72, 83
hbrBackground field, 20
hCursor field, 20
HDC, 25
hDC field, 128
hdc field, 26, 51
hDlg field, 203, 205
heap API, 247
HeapAlloc function, 257
HeapCreate function, 256-257
HeapDestroy function, 258
HeapFree function, 257, 398
HEAP_GENERATE_EXCEPTIONS flag, 256
HEAP_NO_SERIALIZE flag, 256-258
HeapReAlloc, 257-258
HEAP_REALLOC_IN_PLACE_ONLY flag, 258
heaps, 247
allocation of fixed blocks, 254
becoming fragmented, 254
limiting allocation, 266
management routines, 256
HeapSize function, 258
Heapxxxx functions, 254
HEAP_ZERO_MEMORY flag, 257-258
hello world program, 3
"Hello World" text, 12
Hellol program, 7-9, 11
hellol.cpp file, 10
Hello2 program, 12-14
Hello3 program, 17-18
case statements, 24
main window creation, 20-23
message loop, 23-24
registering window class, 19-20
return value, 24
window procedures, 24-27
WM_DESTROY message, 26-27
WM_PAINT messages, 25
HelloCE program, 27
checking for another instance of, 31
displaying text on screen, 35
Initinstance procedure, 31-32
MainWndProc window procedure, 32-33
message-processing routines, 33
running, 33-34
source code, 28-31
hFile parameter, 270
hHeap field, 392, 397
hlcon field, 20, 209, 428
hlcon/pszicon union, 210
hiding windows, 264
HighPart field, 346
hinst global variable, 31
hinst parameter, 31, 165-166
hinstance instance handle, 31
hinstance parameter, 8, 20, 23, 210
Hitachi SHx architecture, 244
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hKey parameter

hKey parameter, 360
HKEY_CLASSES_ROOT key, 357
HKEY_CURRENT_USER key, 357-358
HKEY_LOCAL_MACHINE key, 357-359
[HKEY_LOCAL_MACHINE]key, 434
[HKEY_LOCAL_MACHINE]key, 583
HKEY_LOCAL_MACHINEnamed ProcGroup_xxx key, 586
HKEY_LOCAL_MACHINEWord subkey, 359
HKEY_LOCAL_MACHINEkey, 547
HLOCAL value, 255

hMem parameter, 255

hMenu parameter, 119

Hnd value, 587

hNotification parameter, 406
hOldFont, 60

hollow rectangles, 73

Home (Ctrl+H) keyboard shortcut, 142, 158
horizontal scroll bars, 131

hot key control, 194

how parameter, 460

hPrelnstance parameter, 8

hrgnClip parameter, 38

hSection parameter, 65
hServiceHandle field, 621-622
hSourceFile, 340-341

hTemplate parameter, 332

Hungarian notation, 6-7

hwnd field, 392

hwnd parameter, 92, 137
HWND_BOTTOM flag, 121
hwndClient field, 109

hwndFrom field, 163
hWndinsertAfter parameter, 121
HWND_NOTTOPMOST flag, 121
hwndOwner field, 436-437

hwndSink field, 428-429

HWND_TOP flag, 121
HWND_TOPMOST flag, 121
hyperlinks, 238, 429

IBM, 490

iButton parameter, 165, 169, 171
ICC_BAR_CLASSES flag, 162
ICC_CAPEDIT_CLASS flag, 162
ICC_COOL_CLASSES flag, 162
ICC_DATE_CLASSES flag, 162, 185, 188
ICC_LISTVIEW_CLASSES flag, 162, 190
ICC_PROGRESS_CLASS flag, 162
ICC_TAB_CLASSES flag, 162
ICC_TOOLTIP_CLASSES flag, 162
ICC_TREEVIEW_CLASSES flag, 162
ICC_UPDOWN_CLASS flag, 162

IClass value, 605

ICMP (Internet Control Message Protocol), 457
ICON resource type, 139

icons
intended for user interaction, 130-131
representing program, 140
resources, 139-140
windows, 140
ID value, 138-139, 390
idBitmap parameter, 166
IDCANCEL control ID, 212
IDCANCEL value, 203
idComboBox parameter, 171
idFrom field, 163
ID_MENU value, 138
idNewltem parameter, 135
IDOK control ID, 172
IDOK value, 203
#if preprocessor, 541
IfClipPrecision field, 49
#ifdef block, 626
IfEscapement field, 49
IfFaceName field, 49
IfHeight field, 48
IfOrientation field, 49
IfOutPrecision field, 49
IfPitchAndFamily field, 49
IfQuality field, 49
ifWeight field, 49
IfWidth field, 49
IKOK control ID, 212
imaxmtu field, 507
iMaxSockets parameter, 457
iMaxUdpDg field, 457
iminmtu field, 507
imtu field, 507
include files, 7
Index value, 619
INFINITE value, 290
information, user-specific, 358
informative dialog box, 14
infrared communication, 469
basics, 469-470
devices, 470-472
discovery, 470-472
publishing IR service, 472-473
querying and setting IR socket options, 473-474
inheritance and processes, 271
INHERIT_CALLER_PRIORITY flag, 272
Init entry point, 584
Init function, 584-585, 592, 617, 620, 622, 627
InitApp function, 237
InitCommonControls function, 161-162, 190
InitCommonControlsEx function, 162, 185, 188
Initinstance procedure, 31-32, 317-318
inking, 103-107
in-proc server, 428
input
keyboards, 85-101
menus, 135-137



mouse, 101-118
touch screens, 101-118
input focus, 85-86
down tap, 108
mouse messages, 108-109
windows, 102
inquiry blob, 494
InrunshDx field, 608
InsertMenu function, 136
instance initalization, 27
instance termination, 27
Intel, 490
InternalRead function, 595
interface classes, 604-606
interfaces, 605-606
interlocked functions, 299
InterlockedCompareExchange function, 299
InterlockedCompareExchangePointer function, 299
InterlockedDecrement function, 299, 320
InterlockedExchange function, 299
InterlockedExchangeAdd function, 299
InterlockedExchangePointer function, 299
InterlockedIncrement function, 299
InterlockedTestExchange function, 299
interprocess communications
files or custom database, 308
finding other processes, 300-301
named memory-mapped objects, 301-304
point-to-point message queues, 304-307
WM_COPYDATA message, 301
iNumimages parameter, 166
invalid regions, 36-38
InvalidateRect function, 37, 100
INVALID_HANDLE_VALUE value, 302, 343, 390
I0Control entry point, 584, 596-598
I0Control function, 604, 607, 623
IOCTL codes, 589, 596-597
I0OCTL commands, 509-510
IOCTL (10 Control) commands, 332, 605
programmatically starting and stopping
services, 619
services, 623-626
super service, 627, 628-630
supported by driver, 606
IOCTL_CHECKSUM IOCTL command, 604
IOCTL_POWER_CAPABILITIES IOCTL command, 607-608
IOCTL_POWER_GET IOCTL command, 608
IOCTL_POWER_QUERY IOCTL command, 608-609
IOCTL_POWER_SET IOCTL command, 609
IOCTL_REGISTER_POWER_RELATIONSHIP IOCTL
command, 608
IOCTL_SERVICE_CONNECTION IOCTL command, 629
IOCTL_SERVICE_CONTROL IOCTL command, 625
|OCTL_SERVICE_DEBUG IOCTL command, 625-626
IOCTL_SERVICE_DEREGISTER_SOCKADDR IOCTL
command, 629
IOCTL_SERVICE_INSTALL IOCTL command, 624
IOCTL_SERVICE_NOTIFY_ADDR_CHANGE IOCTL
command, 629-630

kernel mode

IOCTL_SERVICE_REFRESH IOCTL command, 624

IOCTL_SERVICE_REGISTER_SOCKADDR IOCTL
command, 628

IOCTL_SERVICE_START IOCTL command, 624

IOCTL_SERVICE_STARTED IOCTL command, 629

IOCTL_SERVICE_STATUS IOCTL command, 625

IOCTL_SERVICE_STOP IOCTL command, 624

IOCTL_SERVICE_SUPPORTED_OPTIONS IOCTL
command, 626

IOCTL_SERVICE_UNINSTALL IOCTL command, 624-625

ioctlsocket function, 466-467

IP_ADAPTER_INFO structure, 629-630

iProtocol value, 628

IR device discovery, 470

IR service, publishing, 472-473

IR socket

creation, 469-470
querying and setting options, 473-474

IrDA discovery, 470

IrDA socket, 457, 458

IrDA (Infrared Data Association) standard, 469

irdaAddressFamily field, 472

irdaDevicelD field, 472

IRDA_DEVICE_INFO structure, 470

irdaServiceName field, 472

irecvquota field, 507

IRLMP_9WIRE_MODE option, 474

IRLMP_ENUMDEVICES option, 474

IRLMP_IAS_QUERY option, 474

IRLMP_IAS_SET option, 474

IRLMP_IRLPT_MODE option, 474

IRLMP_SEND_PDU_LEN option, 474

IRLMP_SHARP_MODE option, 474

irSoc function, 469-470

ISAPI filters and extensions, 6

IsBadCodePtr function, 594

IsBadReadPtr function, 594-595

IsBadWritePtr function, 594

IsDialogMessage function, 207

isendquota field, 507

isoLevel parameter, 400

iString field, 168

itemAction field, 128

itemData field, 128

itemState parameter, 128

iUsage parameter, 65

iVal data type, 382

iWidth parameter, 171

K

KBDI_KEYBOARD_ENABLED flag, 93
KBDI_KEYBOARD_PRESENT flag, 93
kernel, 36

address space, 536
kernel mode

address space, 538

device driver, 598

loading device drivers, 581
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kernel mode drivers

kernel mode drivers, 581
asynchronously accessing buffer, 603
managing buffers, 599

kernel space, 538-539

Key value, 587-588

keybd_event function, 92, 551

keyboard, 3, 85
characters, 86
disabling, 93
focus, 85
key pressed, 86
releasing keys, 86
testing for, 93
virtual key values, 86-90

keyboard accelerator table, 140-141

keyboard driver, 581-582

keyboard functions, 91-93

keyboard messages, 86-91
displaying sequence of, 93-101
translating into character message, 23

KEYEVENTF_KEYUP flag, 92

KEYEVENTF_SILENT flag, 92

keys
Alt key and, 86
assignment for menu item, 139
auto-repeat, 86, 90
closing, 361
creation, 359-360
dead character, 90-91
deleting, 361
enumerating, 362
handle, 359
hierarchical, 357
information about, 90, 361
nonvolatile, 359
opening, 359-360
pressing, 86
previous state, 90
real-time state, 91-92
registry, 357
releasing, 86
repeat count, 90
with same function, 91
scan code, 90
subkeys, 362
toggling, 91
transition state, 90
Unicode character, 90
volatile, 359

KeyStateFlags parameter, 92

keystrokes, simulating, 92

KeyTrac program, 93-101

KeyTrac.cpp file, 95-100

KeyTrac.h file, 94

King Canute, 490

King Ethelred of England, 490

L

landscape-mode screen, 543
Laodimage function, 141

large icon, 190

Latency array, 608
LB_ADDSTRING message, 129
LB_DIR messages, 129

LB_FIND message, 129
LB_GETCURSEL message, 129
LB_GETSELCOUNT message, 129
LB_GETSELITEMS message, 129
LB_INSERTSTRING message, 129
LB_SETCURSEL message, 129
LB_SETSEL message, 129

LBS_EX_CONSTSTRINGDATA style flag, 129

LBS_OWNERDRAWFIXED style flag, 129

LBS_OWNERDRAWVARIABLE style flag, 129

IDistanceToMove, 334

leave statement, 327
LeaveCriticalSection function, 297
Length field, 501, 548-549
length field, 494

level parameter, 470

limited state, 265
limited-memory state, 265

lines, 69-71

LineTo function, 70

lInitialCount parameter, 294
linker map file, 261-262

linker switch, 276

list box control, 129

list boxes, 129

List class, 126

list controls and combo boxes, 130
listicon, 190

list view control, 190-192

listen function, 458

listening sockets, 627

ListNet program, 444-454
ListNet.cpp file, 447-454
ListNet.h file, 446

ListNet.rc script file, 445
ListView_Insertltem function, 163
liseek function, 330
IMaximumCount parameter, 294
LMEM_FIXED flag, 255
LMEM_MOVEABLE flag, 255-256, 258
LMEM_ZEROINIT flag, 255-256
LoadAccelerators function, 141
LoadBitmap function, 141
LoadCursor function, 20
LoadDevice function, 584
Loadlmage function, 62, 140

LoadLibrary function, 237, 268, 355, 537, 543, 584, 590,

641
LOAD_LIBRARY_AS_DATAFILE, 270
LoadLibraryEx function, 268, 269-270



LoadString function, 142, 158, 263, 270
local heap, 247, 248
allocating memory, 254-255
fragmentation, 263
freeing memory, 255
initial size, 254
out-of-memory error, 256
querying size of block, 256
resizing blocks, 255-256
LocalAlloc function, 247, 254-255, 321
LocalFree function, 254-255, 398
LocalReAlloc function, 254-256, 258
LocalSize function, 256
LockFileEx function, 348
LOGFONT structure, 48-49, 52-53
logical font, 50
LOGPEN logical pen structure, 71
LOGPIXELSY field, 48
long filenames, 330
low state, 265
low-memory environment, 4
low-memory events, 265
low-memory state, 265-266
LowPart field, 346
low-power waiting state, 278
IpAddress parameter, 248, 251
IpApplicationName parameter, 272
|Param field, 210, 429
LPARAM parameter, 201
IParam parameter, 24, 53, 60, 86, 90, 101-102, 120, 125,
127,131, 137, 163, 212, 392
IpArguments parameter, 327
IpBlob field, 493-494
IpBlob structure, 500
IpBuff parameter, 385
IpBuffer parameter, 142, 306, 333, 439-440
IpBuffer pointer, 251
IpButton parameter, 169
IpBytesReturned parameter, 589
IpCaption parameter, 13
IpcbData parameter, 360
IpcCount field, 440
IpCharSet field, 49
IpClass parameter, 359
IpCmdLine parameter, 8, 273
IpCommandLine parameter, 272
IpComment field, 440
IpConnRes field, 436
IpcPropID parameter, 396
IpcsaBuffer field, 495
IpData parameter, 340, 360
IpDistanceToMoveHigh parameter, 334
IpdwDisposition parameter, 360
IpEventAttributes parameter, 288
IpFileName parameter, 344
IpflOldProtect parameter, 251
IpfnWndProc field, 19
IpHandles parameter, 292
IphEnum parameter, 439

LVM_INSERTITEM message

IpLocalName field, 435, 437-438, 440, 442
IplpBuffer parameter, 396
IpMaximumApplicationAddress field, 244
IpMem parameter, 257-258
IpMinimumApplicationAddress field, 244
IpMutexAttributes parameter, 295

IpName parameter, 288, 294-295, 302, 437
IpNetResource parameter, 435, 438-439
IpNewltem parameter, 136

IpnLength parameter, 442, 444
IpNumberOfBytesRead parameter, 306, 333
IpOverlapped parameter, 333

IpParameter parameter, 279

IpPassword parameter, 435

|pPrefixString parameter, 342
IpPreviousCount parameter, 294
IpProcessinformation parameter, 272
IpProgressRoutine routine, 340-341
IpRect parameter, 37

IpRegEnts parameter, 585

IpRemoteName field, 435-436, 438-440, 442
IpSearchFilter parameter, 344
IpSecurityAttributes parameter, 331, 359-360
IpSemaphoreAttributes parameter, 294
IpStartAddress parameter, 279, 284
IpszApplication field, 406-407
IpszArguments field, 406, 409, 411
IpszClassName parameter, 20

IpszLib parameter, 586

IpszMenuName field, 20

IpszName parameter, 391

IpszNewsltem parameter, 135
IpszServicelnstanceName field, 495
lpszType parameter, 586

IpszValueName parameter, 360
IpThreadAttributes parameter, 279
IpThreadld, 279

Iptpm parameter, 137

LPTR flag, 255

IpType parameter, 360

IpUserName parameter, 435

IpVendorinfo field, 457

LPWSTR data type, 382

Iread function, 330

IReleaseCount parameter, 294

LRESULT return type, 24
LR_LOADFROMFILE flag, 62

LSAP (Logical Service Access Point) selector, 472
ISdpRecord interface pointers, 500-501
IShellNotificationCallback interface, 428
LTEXT statement, 201

LUP_CONTAINERS flag, 493, 497
LUP_RES_SERVICE flag, 498
LUP_RETURN_ADDRESS flag, 495
LUP_RETURN_BLOB flag, 495, 497
LUP_RETURN_NAME flag, 495
LVM_FINDITEM message, 192
LVM_GETEXTENDEDLISTVIEWSTYLE message, 190-191
LVM_INSERTITEM message, 163
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LVM_SETEXTENDEDLISTVIEWSTYLE message

LVM_SETEXTENDEDLISTVIEWSTYLE message, 190-191

LVM_SETITEMPOSITION message, 192
LVN_GETDISPINFO notification, 192
LVN_ODCACHEHINT notification, 192
LVN_ODFINDITEM notification, 192
LVS_AUTOARRANGE style, 192
LVS_EX_CHECKBOXES extended style, 191
LVS_EX_FLATSB extended style, 191
LVS_EX_FULLROWSELECT extended style, 191
LVS_EX_GRIDLINES extended style, 191
LVS_EX_HEADERDRAGDROP extended style, 191
LVS_EX_INFOTIP extended style, 191
LVS_EX_ONECLICKACTIVATE extended style, 191
LVS_EX_REGIONAL extended style, 191
LVS_EX_SUBITEMIMAGES extended style, 191
LVS_EX_TTRACKSELECT extended style, 191
LVS_EX_TWOCLICKACTIVATE extended style, 191
LVS_OWNERDATA style, 190, 192
LVS_SORTASCENDING style, 192
LVS_SORTDESCENDING style, 192

IWhichEvent parameter, 412

Iwrite function, 330

M

machine-specific data, 358
macros and declaring debug zone messages, 609
main battery, 242
main thread stack size, 276
main window, 119, 121
creation, 20-23, 31-32
as icon SW_SHOWMINIMIZE state, 8
initial state, 8
maximized SW_SHOWMAXIMIZED state, 8
normal SW_RESTORE state, 8
registering window class, 31-32
text on taskbar button, 21
MainMessages table, 32
MainWndProc window procedure, 24-27, 32-33
MAKEINTRESOURCE macro, 140, 201
MAKELONG macro, 387
MAKEWORD macro, 456
malloc function, 247
manual reset events, 289
manual resetting event, 319
map file, 261-262
mapping remote drive, 434-436
MapViewOfFile function, 302, 318, 338
MapVirtualKey function, 92
MapWindowPoints function, 171
MARKPARITY constant, 561
MaskBIt function, 68
masking image, 68
MCM_GETMINREQRECT message, 186
MCM_SETCOLOR message, 186
MCM_SETFIRSTDAYOFWEEK message, 186
MCM_SETMAXSELCOUNT message, 186
MCM_SETRANGE message, 186

MCN_GETDAYSTATE notification, 186-187
MCN_SELCHANGE notification, 187
MCN_SELECT notification, 187
MCS_DAYSTATE style flag, 186
MCS_MULTISELECT style flag, 185-186
MCS_NOTODAY style flag, 185
MCS_NOTODAYCIRCLE style flag, 185
MCS_WEEKNUMBERS style flag, 186
MEM_AUTO_COMMIT flag, 248-249
MEM_COMMIT flag, 248, 259
MEM_DECOMMIT flag, 251, 259
MEM_FREE value, 259
MEM_IMAGE flag, 251
MEM_MAPPED flag, 251
memory, 241

access protection for region allocated, 249

basics, 241-247

current use, 245

fragmentation, 263

heaps, 254

large blocks, 263

local heap, 254-256

low-memory conditions, 264-266

managing, 241

paged memory, 243

pages, 243

predefined blocks, 260-262

RAM (random access memory), 241-242

reserving large region, 249

ROM (read-only memory), 241, 242

selecting proper type, 263-264

separate heaps, 256-259

size of region to allocate or reserve, 248

stacks, 260

states, 265

static data, 260-262

virtual address of region to allocate, 248

virtual memory, 242-243, 248-254
memory allocation, 4

checking return codes, 266

heap API, 247

local heap, 254-255

separate heaps, 257, 259

threads, 276

type, 248

virtual memory, 248-249

Virtualxxx functions, 247
memory architecture, 535

application space, 536-538

kernel space, 538-539
memory blocks

allocating, 253

describing characteristics, 255

handle to, 255

identifying reserved, 248

immediately reserving, 249

reading and writing, 253-254

releasing, 253



memory device context, 66—-67
memory management changes, 598
memory protection between applications, 241
memory thresholds, 265-266
memory-mapped files, 65, 302, 338-339
memory-mapped objects
application space, 537-538
creation, 302
destroying, 304
named object, 303
naming, 303-304
processes sharing, 303
RAM committed to, 303
RAM required to back up, 301
view into, 302
MEM_PRIVATE flag, 251
MEM_RELEASE flag, 251
MEM_RESERVE flag, 248, 259
MEM_TOP_DOWN flag, 248
menu bar
application not knowing present, 269
as top-level window, 184
menu bar control, 4-5, 135, 164, 184
menu commands, 137
menu identifiers, 139
menu items, 139
MENU resource type, 139
menu template, 138-139
menu-and toolbar-like functions, 4-5
MENUITEM keyword, 139
menus, 20
adding item, 135-136
aligning, 137
checking and unchecking menu item, 136
command bars, 135, 165
creation, 135
designating shortcut keys, 140-141
enabling or disabling item, 136
handle to, 165
manipulating structure, 165
menu bar control, 135
nesting, 136
pop-up, 139
redrawing, 165
structure creation, 136-137
message box, 13-14
message box window, 12-13
message loop, 18, 23-24, 27
message queues, 16
alert messages, 304
behavior, 305
closing, 307
communicating with, 304
creation, 304-305
getting next message, 23
maximum number of messages, 305
name, 305
opening, 305-306

MountPartition function

guerying configuration, 307
read or write acess, 304
reading messages, 306-307
WM_QUIT message, 26
writing message to, 306
message table, 32-33
MessageBox function, 12-14
MessageQueue API, 304
messages, 15
alert messages, 304
default action, 32
default processing function, 15
dispatching, 16
FIFO (first in, first out), 304
forwarding to appropriate window, 23
getting next, 23
handling in blocks, 27
life of, 15-18
maximum size, 305
message queue, 16
pointer to function processing, 33
predefined constants, 15
preprocessing, 16
processing, 16, 18
reading, 304
sending to control, 125-126
sending to windows, 14
sent for events, 15
value of, 33
wating while dealing with, 292-293
writing, 304
MF_BYCOMMAND flag, 136
MF_BYPOSITION flag, 136
MF_CHECKED flag, 135
MF_GRAYED flag, 135-136
MF_POPUP flag, 136
MF_STRING flag, 135
microprocessor, identifying type, 244
Microsoft ActiveSync, 10
Microsoft Visual Studio, 9
Microsoft Windows 95 common control library, 161
Microsoft Windows CE applications, 3
Microsoft Windows CE Platform Builder, 266
Microsoft Windows NT 3.5 common control library, 161
MIPS, 3
MM_TEXT mapping mode, 35
modal dialog boxes, 197, 201-202
modeless dialog boxes, 197-198, 206-207, 214
modeless property sheets, 208-209
modules, 267, 271
MonitorThread routine, 424-425
month calendar, 185-186
Month Calendar control, 215
month calendar control, 185-188
MONTHCAL_CLASS flag, 185
MONTHDAYSTATE variable, 186-187
month-view calendar, 185-187
MountPartition function, 353
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mouse

mouse, 101-102, 109
mouse cursor, 102
mouse messages, 101-102, 108-109
mouse wheel, 142
mouse-based systems, 23
MoveFile function, 339, 341
MoveToEx function, 70
moving window, 121-122
MS_CTS_ON flag, 566
MS-DOS programs, 14
MS-DOS-based programming, 14
MS_DSR_ON flag, 566
MSG structure, 23
MSGQUEUE_ALLOW_BROKEN flag, 305-307
MSGQUEUEINFO structure, 307
MSGQUEUE_MSGALERT flag, 306-307
MSGQUEUE_NOPRECOMMIT flag, 305, 307
MSGQUEUEOPTIONS structure, 305-306
MsgWaitForMultipleObjects function, 289, 292-293
MsgWaitForMultipleObjectsEx function, 289, 292-293
MS_RING_ON flag, 566
MS_RLSD_ON flag, 566
MTU (maximum transaction unit), 507
MultiByteToWideChar function, 456
multilevel sort indexes, 382
multiple objects, waiting on, 291-292
multiple-selection list boxes, 129
multitasking operating system, 267
multithreaded operating system, 267
Murphy's Law, 298
mutex object, 318
mutexes, 287, 295-296, 309

named, 301

number to wait on, 292

ownership, 318
MWMO_INPUTAVAILABLE flag, 293
MyBtUtil.cpp file, 513-516
MyBtUtil.h file, 512-513
MyBtULtil.rc script file, 511-512
MyCreateHatchBrush function, 83
MyScrollWnd function, 158-159
MySquirt program, 474-490
MySquirt.cpp file, 477-489
MySquirt.h file, 476-477
MySquirt.rc script file, 475

N

Name value, 587

named events, 407, 424

named memory-mapped objects, 301-304, 309, 318
name.ext format, 330

namelen parameter, 458

namespace synchronization objects, 287

nAppCnt, 318

native drivers, 582

nBufferMax parameter, 142

nCmdShow parameter, 8, 31

nesting menus, 136

NETRESOURCE structure, 435-436, 436, 439-440

network directory, 442

network drives, mapping, 434-436

network folder, 434

network resources
deleting, 437
enumerating, 438-442

networking
disconnecting remote resource, 437-438
enumerating network resources, 438-442
mapping remote drive, 434-436
querying connections and resources, 442-444
support, 433-454
UNC (Universal Naming Convention), 434

networking APIs, 433

networks, 433

new function, 247

New Project dialog box, 9

newline character (/n), 127

nFileindexHigh field, 338

nHeight parameter, 61

nindex parameter, 122

nLocall value, 285-286

nLocal2 value, 285-286

nMax field, 134

nMaxSound field, 408

nmbhdr field, 187

NMDAYSTATE structure, 187

NMHDR structure, 163, 187

nMin field, 134

NMSELCHANGE structure, 187

nNumberOfArguments parameter, 327

nNumberOfLinks field, 338

Nokia, 490

non-client area messages, 36

nonstream drivers, 581

NOPARITY constant, 561

normal state, 265

NoteDemo program, 412-425

NoteDemo.cpp file, 416-424

NoteDemo.h file, 414-416

NoteDemo.rc script file, 413-414

Notepad multiline edit control, 128

Notification API, 287, 426

notification bubble, 427

notification dialog box, 409

notification interface, 405

NOTIFICATION_EVENT_DEVICE_CHANGE event flag, 411

NOTIFICATION_EVENT_INTERNET_PROXY_CHANGE
event flag, 412

NOTIFICATION_EVENT_MACHINE_NAME_CHANGE
event flag, 412

NOTIFICATION_EVENT_NONE flag, 412

NOTIFICATION_EVENT_RESTORE_END event flag, 411

NOTIFICATION_EVENT_RNDIS_FN_DETECTED event
flag, 412

NOTIFICATION_EVENT_RS232_DETECTED event flag, 411



NOTIFICATION_EVENT_SYNC_END event flag, 411
NOTIFICATION_EVENT_TIME_CHANGE event flag, 411
NOTIFICATION_EVENT_TZ_CHANGE event flag, 411
NOTIFICATION_EVENT_WAKEUP event flag, 411
notifications
acknowledging, 405
bubble windows, 405
clearing, 425
creation, 406
detail, 406
details of, 425
modifying, 406
querying scheduled, 425-426
signalling event, 407
type, 406
Notify.h file, 412
nPage field, 134
nPages field, 209
nParameter value, 280
nPos field, 134
npPriority field, 428
nPriority field, 281
nReadCnt variable, 319-320
nResult parameter, 203
nStartPage/pStartPage union, 209
NTFS file system, 338
nTrackPos field, 134
NULL buffer pointer, 158
NULL_PEN parameter, 70
NUMCOLORS value, 40
numRange parameter, 498
num_responses field, 494
nWidth parameter, 61

o

object IDs, 403
object store, 241-242, 329, 347

folder, 434

CEDBs, 383

compressed files, 335

as database volume, 386-387

enumerating databases, 401-402

execute-in-place files, 329

file size limits, 347

format, 329

limitations, 347

moving boundary with program RAM, 242

setting time fields, 337

size, 346-347

storing files, 329

storing registry and database volumes, 329
objects

autocommit blocks, 318

backed up by paging file, 301

synchronization, 287-299
OBJTYPE_DATABASE flag, 402
OBJTYPE_DIRECTORY flag, 402
OBJTYPE_FILE flag, 402

paged-based virtual memory system

OBJTYPE_RECORD flag, 402
ODDPARITY constant, 561
OEM Abstraction Layer, 278
OEMs and WM_HIBERNATE message, 266
OFF, defining meaning of, 544
oidParent field, 392
oidRecord parameter, 398
OLE configuration data, 357
OnCommandSelected method, 428-429
OnCreateMain function, 59, 237
OnDismiss method, 428
ONESSTOPBITS constant, 561
ONESTOPBIT constant, 561
ONETWOSTOPBITS constant, 561
one-to-many communication, 308
OnLinkSelected method, 428-429
OnPaintMain function, 46, 59, 83
OnShow method, 428
OOM (out-of-memory) dialog, 265
opaque drawing mode, 83
opaque mode, 46
Open button, 409
Open entry point, 584, 593, 623
OPEN_ALWAYS flag, 331, 384
OPEN_EXISTING flag, 331, 384
OpenMsgQueue function, 305-306
OpenProcess function, 253-254, 275, 305
OpenSemaphore function, 295
OpenStore function, 349
operating systems, 284-285

marshalling for buffers referenced by function

parameters, 600

processors used by, 244

stream interface, 581

versions and platforms, 539-540
optlen parameter, 470
optname parameter, 470
optval parameter, 470
organization, 64
organizer applications, 5
OSVERSIONINFO structure, 543
OUT_TT_ONLY_PRECIS flag, 49
overlapped 1/0, 330
owner-draw buttons, 127-128
owner-draw list boxes, 129
owner-draw static controls, 131
owner/owned relationship, 119

P

packed format, 72

pAddr parameter, 259

Page Setup dialog box, 213
PagelDlg.cpp file, 232-233
Page2Dlg.cpp file, 233-235
Page2DlgProc procedure, 237

paged memory, 243

paged-based virtual memory system, 243
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PAGE_EXECUTE flag

PAGE_EXECUTE flag, 249
PAGE_EXECUTE_READ flag, 249
PAGE_EXECUTE_READWRITE flag, 249
PAGE_GUARD flag, 249
PAGE_NOACCESS flag, 249
PAGE_NOCACHE flag, 249
PAGE_READONLY flag, 249
PAGE_READWRITE flag, 249
pages, 243, 250

autocommitted as accessed, 302-303

available number, 245

decommitting, 250-251

directly committing, 250

further defining characteristics, 249

loaded on demand, 246

local heap, 247

size, 244

state, 252
PageSetupDialog function, 237
paging files, 245, 250
PAINTFONTINFO structure, 60
painting

basics, 36-39

device contexts, 37-39

immediate, 37-38

as low-priority task, 37

valid and invalid regions, 36-37

windows, 25-26
PaintSingleFontFamily function, 60
PAINTSTRUCT structure, 26
palette manager, 64
palettes, 6465, 72
PAN (personal area networking), 469
parent windows, 22

finding, 120

handle, 23

notification of double-clicks or double-taps, 19

notifying of events, 124

scroll bars, 131
parent/child relationship, 119
Parity field, 561
ParseBlobToRecs routine, 500-501
PARTINFO structure, 351-353, 355
PARTITION_ATTRIBUTE_ACTIVE flag, 352
PARTITION_ATTRIBUTE_BOOT flag, 352
PARTITION_ATTRIBUTE_MOUNTED flag, 352
PARTITION_ATTRIBUTE_READONLY flag, 352
partitions, 349

creation, 353

creation time, 352

deleting, 353

enumerating, 351-353

FAT partition IDs, 353

FAT tables used in, 354

formatting, 352, 353-355

modification time, 352

mounting, 353

name of, 352

number of sectors dedicated, 350
size of, 352
types, 353
unmounting, 353
passwords and volumes, 385
PatBlt function, 68
paths, length, 330
pbCancel parameter, 340
pBlobData field, 494
PBT_NOTIFY_ALL flag, 548
PBT_POWERINFOCHANGE notification, 548-549
PBT_POWERSTATUSCHANGE flag, 548
PBT_RESUME flag, 548 -
PBT_TRANSITION flag, 548
pBuffer parameter, 426, 621
pBuffer point, 594-595
pBufln parameter, 597
pBufOut parameter, 597
pcBytesNeeded field, 426
PCClient program, 642-643
PCClient.cpp file, 642-643
PCEGUID parameter, 401
pceun parameter, 410
pcHandlesNeeded parameter, 425
pCharacterBuffer parameter, 92
PCMCIA card drivers, 588
PCMCIA (Personal Computer Memory Card
International Association) slot, 582
pContext parameter, 592
pcRefCount field, 211
pdi parameter, 354
pdwBufferLen parameter, 621
pdwFlags parameter, 306-307
pdwServiceEntries parameter, 621
pdwUserData parameter, 259
pens, 70-71, 73
PenTrac program, 103-107
PenTrac.cpp file, 104-107
PenTrac.h file, 104
Petzold, Charles, 6, 27, 83
Petzold method of Windows programming, 27
pfnAlloc parameter, 259
pfnCallBack field, 209-210
pfnDlgProc field, 210
pfnFree parameter, 259
pfnMessage parameter, 354
pfnProgress parameter, 354
pfo parameter, 354
pguid parameter, 387
phkResult parameter, 359-360
physical address space, 539
pln parameter, 629
pixels, 61
Platform Builder debug zones, 609-610
platforms
information about, 32
operating system versions, 539-540
PMCLASS_GENERIC_DEVICE string, 606



PMEMORY_BASIC_INFORMATION structure, 251-252
pMesh parameter, 76
pndBuffer parameter, 430
Pnpld value, 588
Pocket Inbox, 491
Pocket Outlook, 491
Pocket PC projects, 32
Pocket Word, 194, 273
poid parameter, 391
POINT structures, 69-70
pointers, functions testing validity, 594-595
points, 48
point-to-point message queues, 304-307
Polygon function, 72, 75
polygons, 75
Polyline function, 69-70
pOptions parameter, 384
pop-up menus, 139, 170-171
pop-up windows, 426—-430
PORTEMUPortParams structure, 507, 509
portrait-mode screen, 543
ports, closed for monitoring, 628
PostKeybdMessage function, 92
PostQuitMessage function, 26, 33
pOut parameter, 625
Power array, 608
power management, 278, 544, 608
defining meaning of off, 544
device drivers, 606—609
device functions, 607-609
Power Manager, 547-550
powering down, 551
powering up system, 553
preventing system from powering down, 553-554
querying power state, 545-546
turning off screen, 551-553
without Power Manager, 550-554
Power Manager, 544, 547-550
device drivers, 606—-607
flexibility, 547
IOCTL commands, 605
notification of power state changes, 547-549
power states, 547
setting power state, 549-550
power state
querying, 545-546
setting, 549-550
POWER_BROADCAST structure, 548
POWER_CAPABILITIES structure, 608
PowerDown entry point, 596
POWER_FORCE flag, 550
powering down, 551
powering up system, 553
POWER_NAME flag, 550
POWER_RELATIONSHIP structure, 607-608
POWER_STATE_BOOT flag, 548
POWER_STATE_CRITICAL flag, 548
POWER_STATE_IDLE flag, 548

processes

POWER_STATE_OFF flag, 548
POWER_STATE_ON flag, 548-549
POWER_STATE_RESET flag, 548-549
POWER_STATE_SUSPEND flag, 548
PowerUp entry point, 596
PowerUp notification, 596
PPOWER_BROADCAST_POWER_INFO structure, 549
ppsp/ppage union, 209
ppvBits parameter, 65
pRange array, 498
PreClose entry point, 593-594
pRecord parameter, 501
predefined bitmaps, 166
predefined icons, 20
predefined window class dialog boxes, 197
predefined window classes, 15, 119, 124
predefined window control classes, 126
PreDeinit entry point, 584, 592
pResults field, 495
prgProps array, 387
primary thread, 274, 276, 319
primary thread ID, 273
Print common dialog, 237
Print dialog box, 197
printf function, 9, 330, 610
printf statement, 11, 504
priority class, 276
priority inversion deadlock, 277
process ID, 273
processes, 267, 270
acquiring handle, 253
allocating shared block of memory, 301
base address in address space, 275
cache of values, 286
command line passed to, 272
communicating, 300-308
creation, 271-274
current directory, 270
directly reading from and writing to memory space,
275
enumerating, 300
environment block, 270
exit code, 274
finding other, 300-301
handles, 272-273, 275
higher-priority class, 276
ID, 253
information about, 272
inheritance, 271
initial state, 272
launching another process, 291
less state information, 270
locating main window, 300-301
lower-priority class, 276
monitoring, 290
notifying of thread database modifications, 382
performing action when terminating, 290-291
primary thread, 272-273, 276
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processes, continued

process ID, 273

protected address space, 267

sending blocks of data between, 301

sending data between, 304-307

sharing event object, 288

sharing memory-mapped object, 303

synchronization, 301

telling to terminate itself, 274

terminating, 274

threads, 267

treated as peers, 276

waiting on, 290-291

window creation, 275
PROCESS_INFORMATION structure, 272-274, 291
processor context threads, 275
PROCESSOR_ARCHITECTURE_ARM constant, 244
PROCESSOR_ARCHITECTURE_INTEL constant, 244
PROCESSOR_ARCHITECTURE_SHX constant, 244
PROCESSOR_HITACHI_SH3 constant, 244
PROCESSOR_HITACHI_SH4 constant, 244
ProcGroup, 586
program RAM, 242, 245
programmer-defined string, 20
programming

common controls, 161-163

sockets, 455-456
Programming Microsoft Windows (Petzold), 6, 27
programming TCP/IP and initializing Winsock DLL,

456-457

Programming Windows, 5th edition (Petzold), 83
programs

basic underlying structure, 3

command-line parameter, 8

defining instance of, 8

executable code, 262

icons representing, 140

initial state of main window, 8

instance handle, 20

running, 11

XIP (Execute in Place), 242
progress bar, 193
progress bar control, 193
progress control, 215
PROGRESS_CONCEL value, 341
PROGRESS_CONTINUE value, 341
PROGRESS_QUIET value, 341
PROGRESS_STOP value, 341
ProgWinCE_SDK Emulator device target, 10
ProgWinCE_SDK (ARMVA4I) target CPU, 10
Project, Add New Item command, 10
Project Properties dialog box, 32
Project Settings page, 10
projects, 9
properties, 381, 401
property ID, 387, 394
property pages, 208

adding and deleting, 211

application-defined parameter, 210

callback procedure, 210
characteristics, 210

communicating and cooperating with each other, 211

creation, 210-212

describing, 209

dialog box procedures, 210, 236-237
dialog box templates, 210

handles, 209-210

keeping focus, 213

name of dialog box resource, 210
procedures, 212

property page procedures, 212
reference count, 211

referencing dialog box template resource, 211-212

switching, 212-213, 237

tab text, 210
property sheets, 197, 207-213, 214, 238

adding and deleting pages, 211

Apply button, 208

behavior, 208

Cancel button, 208

closing, 213

creation, 208-209

creation flags, 208

expanding to fill full screen, 237

frame around, 208

modeless, 208-209

OK button, 208, 213, 237

property pages, 208, 210-213

switching between pages, 237
PropertySheet function, 208-209
propid field, 387, 394
PROPSHEETHEADER structure, 208
PROPSHEETPAGE structure, 210, 212
PROPSHEETPAGE structures, 209
PropSheetPageProc callback procedure, 209
PropSheetProc callback function, 238
Protect field, 251, 253
protocol parameter, 457
Protocol value, 626
PSCB_GETLINKTEXT notification, 209, 238
PSCB_GETTITLE notification, 209
PSCB_GETVERSION notification, 209
PSCB_INITIALIZE notification, 238
PSCB_INITIALIZED notification, 209
PSCB_NOPRECREATE notification, 209
PSCB_PRECREATE notification, 209
pShiftStateBuffer parameter, 92
PSH_MAXIMIZE flag, 237
PSH_MODELESS flag, 208
PSH_PROPSHEETPAGE flag, 209
PSH_PROPTITLE flag, 208
PSH_USEPSTARTPAGE flag, 209
PS_INSIDEFRAME pen style, 74
PSM_ADDPAGE message, 211
PSM_REMOVEPAGE message, 211
PSN_APPLY notification code, 213, 237
PSN_KILLACTIVE notification code, 212-213



PSN_QUERYCANCEL notification, 213
PSN_RESET notification, 213

PSNRET_INVALID_NOCHANGEPAGE, 213
PSNRET_NOERROR return field, 212-213

PSN_SETACTIVE notification, 213
pSort parameter, 391
PSP_DLGINDIRECT flag, 210
PSP_PREMATURE flag, 211-212
PSP_USECALLBACK flag, 209, 211
PSP_USEREFPARENT flag, 211
PSP_USETITLE flag, 210
pszCaption field, 208-209
pszHTML field, 428
pszlcon field, 209
pszMenu parameter, 165
pszTemplate/pResource union, 210
pszTitle field, 210, 429
ptDown field, 109
PtinRect function, 117
publishing

IR service, 472-473

SDP record, 502
PublishRecord routine, 534
PulseEvent function, 288-289
PUN_DIALOG flag, 407-408
PUN_LED flag, 407
PUN_REPEAT flag, 407
PUN_SOUND flag, 407-408
PUN_VIBRATE flag, 407
PurgeComm function, 564
PURGE_RXABORT flag, 565
PURGE_RXCLEAR flag, 564
PURGE_TXABORT flag, 565
PURGE_TXCLEAR flag, 564
push buttons, 126
putc-style functions, 14
pvDevice parameter, 607
pVertex parameter, 76
PWI (Pocket Word Ink) files, 195
pword.exe file, 273
PWRMGR_REG_KEY, 547
pwszDialogText field, 408
pwszDialogTitle field, 408
pwszPropName field, 388
pwszSound field, 408

Q

QS_ALLINPUT flag, 292
QS_INPUT flag, 292

QS_KEY flag, 292

QS_MOUSE flag, 292
QS_MOUSEBUTTON flag, 292
QS_MOUSEMOVE flag, 293
QS_PAINT flag, 293
QS_POSTMESSAGE flag, 293
QS_SENDMESSAGE flag, 293
QS_TIMER flag, 293

rectangles

quantum, 276
QUERYESCSUPPORT escape codes, 552-553
querying
font characteristics, 50-52
scheduled notifications, 425-426
system memory, 243-245
question mark (?) wild card, 342

R

radio button controls, 205
radio buttons, 127, 200
radio-frequency networking, 469
RaiseException function, 327
RAM (random access memory), 241-242
files in, 347
object store, 241-242
RAM-based file system, 329
RAM-based memory mapped files, 537-538
raster fonts, 47
raw sockets, 457
RC extension, 138
RC (resource) file, 198
RCDATA resource type, 139
rcltem RECT, 128
Read entry point, 594-595
ReadDone event, 320
ReadDoneEvent named event, 319
ReaderThread procedure, 317, 319-320
ReadEvent named event, 319-320
ReadFile function, 330, 333, 510, 556-557, 561-562,
588-589, 594
reading files, 333
ReadlIntervalTimeout function, 561-562
ReadMsgQueue function, 306-307
read-only data string resources, 263
read-only segment, 263-264
read-only static data, 262
ReadProcessMemory function, 254, 275
ReadTotalTimeoutConstant function, 562
ReadTotalTimeoutMultiplier function, 562
read-write flash file system, 242
read/write segment, 263
read/write static data, 262
rebar control, 164, 184-185
ReceiveThread routine, 465
records, 381-382
deleting, 401
maximum number, 383
properties, 381, 383
reading, 396-398
seeking or searching for, 393-395
writing, 398
rect parameter, 39-40
RECT structure, 25-26, 39
rectangle function, 72, 73-74
rectangles, 73-77
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recv function

recv function, 460, 506

recvfrom function, 460

redundant functions, 5
RefreshLocalNetDrives routine, 454
REG_BINARY format, 361
RegCloseKey function, 361
REG_CREATED_NEW_KEY value, 360
RegCreateKeyEx function, 359-360
RegDeleteKey function, 361
RegDeleteValue function, 361
REG_DWORD data format, 361
REG_DWORD_BIG_ENDIAN data format, 361

REG_DWORD_LITTLE_ENDIAN data format, 361

RegEnumKeyEx function, 362
RegEnumValue function, 362
REG_EXPAND_SZ data type, 360
RegFlushKey function, 362
REGINI structures, 585
regions, 250

base address, 251

base address of original, 253

blindly-validating, 36

block and size, 251

changing and querying access rights, 251-253

current protection flags, 251

current protection rights, 251-252

decommited, 251

pages, 250

versus pages, 250

protection attributes, 251

protection flags, 251

size, 251

starting address of queried, 251

type of memory, 251

valid and invalid, 36-37
RegionSize field, 251, 253
register state, 260
RegisterBtService routine, 534
RegisterClass function, 19, 101
RegisterClassEx function, 140

power states, 547

reading values, 360

setting value, 360

storing data in, 357-358

storing state information, 357

updating, 641

values, 357

writing values, 360-361
registry API, 359-379
registry enumerator, 584
REG_LINK data format, 361
REG_MULTI_SZ data type, 360
REG_NONE data format, 361
REG_NOTIFY_CHANGE_LAST_SET flag, 363
REG_NOTIFY_CHANGE_NAME flag, 363
REG_OPENED_EXISTING_KEY value, 360
RegOpenKeyEx function, 359-360
REG_OPTION_VOLATILE value, 359
RegQueryValueEx function, 360
REG_RESOURCE_LIST data format, 361
RegSetValueEx function, 360
REG_SZ data type, 360
RegView program, 363-379
RegView.cpp file, 366-378
RegView.h file, 364-366
RegView.rc source file, 364
ReleaseCapture function, 108
ReleaseDC function, 38, 67
ReleaseMutex function, 295-296, 318
ReleasePowerRequirement function, 550
ReleaseSemaphore function, 294
remote drives, mapping, 434-436
remote resources, disconnecting, 437-438
RemoteAddr field, 495
REMOTE_NAME_INFO structure, 443-444
REMOTE_NAME_INFO_LEVEL flag, 443
removable media, removing, 350
RemoveDirectory function, 341
report icon, 190
reporting errors and exceptions, 321-322

RegisterDevice function, 506-508, 510, 585-586, 592
registering window class, 31-32
RegisterService function, 508-509, 620-621, 628

RequestDeviceNotifications function, 606
RequestPowerNotifications function, 547-549
reserved pages, 243

registry, 357
binary format, 360
change notifications, 363
closing keys, 361
deleting keys and values, 361
enumerating keys, 362
fewer keys and more values, 358
flushing, 362
hierarchical, 357
hierarchy of keys, 358
[HKEY_LOCAL_MACHINE]CE Toolskey, 32
key creation, 359-360
keys, 357
opening keys, 359-360
organization, 357-358

Reserved parameter, 359
ResetEvent function, 289
resource compiler, 138
resource leak, 52
resource scripts
comment lines (//), 138
creation, 138-139
defining accelerator keys, 140-141
DOIView.rc script file, 142
#include statement, 138
menu template, 138-139
RESOURCE_CONNECTED flag, 438
RESOURCEDISPLAYTYPE_DOMAIN flag, 440
RESOURCEDISPLAYTYPE_GENERIC flag, 440
RESOURCEDISPLAYTYPE_SERVER flag, 440



RESOURCEDISPLAYTYPE_SHARE flag, 440
RESOURCE_GLOBALNET flag, 438, 439
RESOURCE_REMEMBERED flag, 438
resources, 137-138, 262
accelerators, 140-141
bitmaps, 141
coordinated exclusive access to, 295
creation, 138
dialog templates, 198-201
icons, 139-140
ID value, 138-139
loading from DLL string, 270
protecting, 294
querying, 442-444
strings, 141-142
types, 139
UNC (Universal Naming Convention), 434
RESOURCETYPE_DISK flag, 440
RESOURCETYPE_PRINT flag, 440
ResumeThread function, 279, 282
RFCOMM channel, 504, 507
RFCOMM_PORT_FLAGS_AUTHENTICATE flag, 508
RFCOMM_PORT_FLAGS_ENCRYPT flag, 508
RFCOMM_PORT_FLAGS_KEEP_DCD flag, 508
RFCOMM_PORT_FLAGS_REMOTE_DCB flag, 508
RGB color information, 65
RGB macro, 71
RGBQUAD array, 65
RGBQUAD structure, 64
RGBQUAD values, 63
rgbReserved field, 26
rgdwFlags field, 389
rghNotifications parameter, 425
rgProplD parameter, 396
rgPropVal array specifies, 398
rgSortSpecs field, 389
rich edit control, 194-195
rich ink control, 195
right click, 3
right-button clicks, 109
RNRSERVICE_DELETE flag, 502
ROM (read-only memory), 241, 242
compressed files, 335
files in, 347
Flash memory, 241
storing operations sytem and applications, 242
XIP (execute-in-place) modules, 347
ROM-based programs, 242
root directory, 434
ROOT_KEY key, 358
ROP codes, 66-67
round rectangles, 74-75
RoundRect function, 72, 74-75
RTF (Rich Text Format) files, 195
RTS_CONTROL_DISABLE value, 560
RTS_CONTROL_ENABLE value, 560
RTS_CONTROL_HANDSHAKE value, 560
RTS_CONTROL_TOGGLE value, 560
run-time version checking, 543-544

SendEvent function

S

samDesired parameter, 359-360
Save As dialog box, 213
SB_CTL value, 133
SB_HORZ value, 133
SB_LINExxx scroll code, 132
SB_PAGEDOWN, 158
SB_PAGEUP, 158
SB_PAGExxx scroll code, 132
SB_THUMBPOSITION scroll code, 131-133
SB_THUMBTRACK scroll code, 131-133
SB_VERT value, 133
schema, 382
screen coordinates, 103
screens, 3
dimensions, 543-544
displaying line of text, 35
drawing to, 37
landscape orientation, 3
portrait orientation, 3
scrolling range, 134
switching between orientations, 118
turning off, 551-553
Scroll bar class, 126
scroll bar control, 131-134
scroll bar messages, 131-133
scroll bars, 60, 131-134
ScrolIDC function, 100
ScrollDlg.cpp file, 235-236
SCROLLINFO structure, 133-134
SDIO (Secure Digital 1/0) slot, 582
SDKs (software development kits)
embedded platforms, 5
target, 10
SDP records, 502-504
SdpQueryUuid structure, 498
SDP_SERVICE_ATTRIBUTE_REQUEST flag, 498
SDP_SERVICE_SEARCH_ATTRIBUTE_REQUEST flag, 498
SDP_SERVICE_SEARCH_REQUEST flag, 498
searching
discontinuing, 343
list boxes, 129
SearchThread routine, 534
secondary threads, 276
secure functions, 101
secure string library, 101
security and Windows CE, 271
security rights, 253
Seek entry point, 584, 595-596
select function, 466
SelectObject function, 50, 52, 60, 66
semaphore objects, waiting on, 294
semaphores, 293-296
send function, 459, 506
SendDlgltemMessage function, 125
SenderThread procedure, 317
SenderThread thread, 319
SendEvent function, 319
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SendFile function

SendFile function, 489
SendMessage function, 125-126, 140, 163, 169
sendto function, 460
separate heaps, 247, 254, 256
allocating memory, 257, 259
committing memory, 259
controlling type and location of memory, 258-259
creation, 256-257
destroying, 258, 263
freeing memory, 257
freezing memory, 259
initial size, 257
managing, 258-259
manually creating and destroying, 263
maximum size, 257
querying size, 258
resizing, 257-258
serial communications, 555
asynchronous serial I/O, 557-558
clearing errors, 565-566
configuring serial port, 559-561
controlling serial port, 564-565
opening and closing serial port, 556
preventing system from powering down, 566
querying capabilities of serial driver, 563-564
querying status, 565-566
reading from and writing to serial port, 556-557
setting port timeout values, 561-562
serial devices, 555
serial driver, 563-564, 589
serial port drivers, 555
serial ports
configuring, 559-561
controlling, 564-565
controlling features, 589
opening and closing, 556
reading from and writing to, 556-557
setting timeout values, 561-562
servers and connecting sockets, 459
ServerThread routine, 534
service IDs, 498
ServiceAddPort function, 627-628
ServiceClosePort function, 628
ServiceContext value, 619, 627
ServiceEnuminfo structure, 621-622
serviceHandle parameter, 498
SERVICE_INIT_STARTED flag, 622
SERVICE_INIT_STOPPED flag, 622
services, 618
applications controlling, 620-622
architecture, 618
attributes associated with existing, 498-500
automatically starting on reset, 624
Bluetooth discovery, 497-501
Bluetooth publishing, 501-503
closing, 623
closing ports being monitored by, 628
commands used by Services Manager and
applications, 623

communicating custom commands to, 625
communicating with, 621
entry points, 618, 622-626
initial state, 622
IOCTL commands, 623-626
life of, 619-620
listing available commands, 630
listing currently running, 621
loading, 619
loading DLL implementing, 620
opening, 623
querying state, 625
registry entry, 619
removing registry entries, 625
rereading configuration data from registry, 624
SDP (Service Discovery Protocol) data, 500-501
setting debug zone bitmask, 625-626
started state, 619-620
starting, 624
starting during system startup, 627
stopped state, 619-620
stopping, 624
stream functions exported from, 618
three-character prefix, 618
unloading, 622
unregistering, 502-503
Services key, 619
Services Manager, 618
generating names of entry points to service, 620
opening services, 623
services.exe command-line interface, 630
SERVICE_STATE_CONSOLE state, 625
SERVICE_STATE_OFF state, 625
SERVICE_STATE_ON state, 625
SERVICE_STATE_STARTING_DOWN state, 625
SERVICE_STATE_STARTING_UP state, 625
SERVICE_STATE_UNINITIALIZED state, 625
SERVICE_STATE_UNKNOWN state, 625
SERVICE_STATE_UNLOADING state, 625
ServiceUnbindPorts function, 628
session, opening, 390
SETBREAK function, 565
SetBrushOrgEx function, 73
SetCapture function, 108
SetCommBreak function, 564
SetCommMask function, 558
SetCommState function, 559-561
SetCommTimeouts function, 561-562
SetCursor function, 102
SetDevicePower function, 607
SetDIBColorTable function, 65
SETDTR value, 565
SetEndOfFile function, 334
SetEvent function, 288-289
SetEventData function, 289
SetFileAttributes function, 335
SetFilePointer function, 333-334, 595
SetFileTime function, 336-337
SetFocus function, 86



SetForegroundWindow function, 31, 301
SETIR value, 565
SETPOWERMANAGEMENT escape codes, 552-553
SetPowerRequirement function, 550
SETRTS value, 565
SetScrollinfo function, 133
setsockopt function, 474, 492
SetSystemPowerState function, 549-550
SetTextAlign function, 41
SetTextColor function, 40
SetThreadPriority function, 281
SetupComm function, 562
SetWindowLong function, 122-124, 213
SetWindowPos function, 121-122
SETXOFF value, 565
SETXON value, 565
shapes

brushes, 72-73, 83

circles, 74

ellipses, 74

fill functions, 75-77

filling, 72-73

pens, 70-71

polygons, 75

rectangles, 73-74

round rectangles, 74-75
Shapes program, 77-83
Shapes window, 83
Shapes.cpp file, 78-82
Shapes.h file, 77-78
shared memory block, 318
shared system heap, 247, 538
ShareMode parameter, 593, 623
SHCreateMenuBar function, 269
shell and PID scheme, 403
SHIDIF_DONEBUTTON flag, 205
SHIDIF_FULLSCREENNOMENUBAR flag, 206
SHIDIF_SIPDOWN flag, 205
SHIDIF_SIZEDLG flag, 206
SHIDIF_SIZEDLGFULLSCREEN flag, 206
SHIDIM_FLAGS flag, 205
Shift key, 93

simulating, 92

state, 101

up/down state, 91
shift strings, constructing, 100-101
SHInitDialog function, 205, 215
SHINITDLGINFO structure, 205
SHLoadDIBitmap function, 62, 140
SHMENUBAR resource type, 139
SHNF_CRITICAL flag, 428
SHNF_DISPLAYON flag, 428
SHNF_FORCEMESSAGE flag, 428
SHNN_LINKSEL notification, 429
SHNotificationAdd function, 427-429
SHNOTIFICATIONDATA structure, 427-429, 430
SHNotificationGetData function, 430
SHNotificationRemove function, 430
SHNotificationUpdate function, 430

sockets

SHNP_ICONIC value, 428
SHNP_INFORM value, 428
SHNUM_DURATION flag, 430
SHNUM_HTML flag, 430
SHNUM_ICON flag, 430
SHNUM_PRIORITY flag, 430
SHNUM_TITLE flag, 430
ShowContextMenu function, 158
ShowWindow function, 8, 23, 122
SHRecognizeGesture function, 109, 158
SHRGINFO structure, 109
SHRG_LONGDELAY flag, 109
SHRG_NOTIFYPARENT flag, 109
SHRG_RETURNCMD flag, 109
shutdown function, 460
SHx, 3
sibling windows, 120
SIF_DISABLENOSCROLL flag, 134
SIF_PAGE flag, 134
SIF_POS flag, 134
SIF_RANGE flag, 134
SIF_TRACKPOS flag, 134
SIG (special interest group), 490
sin_family field, 458
single objects, waiting, 290
single-selection list boxes, 129
SIP (soft keyboard), 205-206
sleep function, 104, 283
small icon, 190
Smart Device project type, 9
Smart Device Project Wizard, 10
Smartphone projects, 32
snBiggestPartCreatable field, 350
snFreeSectors field, 350
snNumSectors field, 350, 352
snNumSectors parameter, 353
Snooze button, 409
SOCKADDR structure, 626-629
sockaddr structure, 472
SockAddr value, 626
SOCKADDR_BTH structure, 458
SOCKADDR_IDRA structure, 473
SOCKADDR_IN structure, 458
SOCKADDR_IRDA structure, 458
sockets
accepting connection, 458-459
ASCll, 456
binding to address, 458
blocking versus nonblocking, 465-468
Bluetooth, 457-458
closing, 460-461
connecting to server, 459
connection-oriented connection, 455
creation, 457
datagram connection, 455
listening for connection, 458
monitoring ports, 627
programming, 455-456
in read set, 467-468
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SOCK_STREAM socket

sending and receiving data, 459-460
stream connection, 455
structures char fields, 456
TCP/IP communication, 457
Unicode, 456
in write set, 468
SOCK_STREAM socket, 470
soft keyboards, 85
Software\Microsoft key, 359

Software\Microsoft\Pocket Word subkey, 359

solid-color brushes, 72
SO_LINGER option, 474
SOL_IRLMP level, 474
SOL_RILMP level, 474
SOL_SOCKET level, 473-474
sort indexes, 382, 388
sorting databases, 389-390
SORTORDERSPECEX structures, 389-391
SORTORDERSPECEX_VERSION value, 389
source code

critical sections, 297-298

Hungarian notation, 6-7
SPACEPARITY constant, 561
SPI_GETBATTERYIDLETIMEOUT value, 554
SPI_GETEXTERNALIDLETIMEOUT value, 554
SPI_GETPLATFORMTYPE constant, 543
SPI_GETWAKEUPIDLETIMEOUT value, 554
spin locks, 287
SS_BITMAP style, 131

StateFlags parameter, 549

Static class, 126

static controls, 130-131

static data, 260-263

static data area buffers, 263

Static Library, 10

status bar control, 193

stEndTime field, 407

STILL_ACTIVE constant, 274, 280

stock brushes, 72

stock pens, 70-71

StopBits field, 561
StopDeviceNotifications function, 606
stopped state, 619-620

storage, 346

storage devices, 349-353

storage hardware, 348

storage manager, 329, 346, 349

storage media, 329

storage volumes, 332, 348
STORAGE_DEVICE_TYPE_ATA flag, 350
STORAGE_DEVICE_TYPE_ATAPI flag, 350
STORAGE_DEVICE_TYPE_CDROM flag, 350
STORAGE_DEVICE_TYPE_CFCARD flag, 350
STORAGE_DEVICE_TYPE_DOC flag, 350
STORAGE_DEVICE_TYPE_DVD flag, 350
STORAGE_DEVICE_TYPE_FLASH flag, 350
STORAGE_DEVICE_TYPE_PCCARD flag, 350
STORAGE_DEVICE_TYPE_PCIIDE flag, 350

SS_BLACKRECT style, 131
SS_CENTER style, 130
SS_CENTERIMAGE style, 131
SS_ICON style, 131

STORAGE_DEVICE_TYPE_REMOVABLE_DRIVE flag, 350
STORAGE_DEVICE_TYPE_REMOVABLE_MEDIA flag, 350
STORAGE_DEVICE_TYPE_SRAM flag, 350
STORAGE_DEVICE_TYPE_UNKNOWN flag, 350

SS_LEFT style, 130
SS_LEFTNOWORDWRAP style, 130
SS_NOPREFIX style, 131
SS_NOTIFY style, 131
SS_RIGHT style, 130
SS_WHITEFRAME style, 131
stack, 260
application space, 537
applications, 260
enlarging in low-memory condition, 264
limiting allocation, 266
maximum size, 260, 264, 279
parameters pushed onto, 24
size and main thread, 276
threads, 260, 275

STACK_SIZE_PARAM_IS_A_RESERVATION flag, 279

standard C library, 9

standard dialog boxes, 213-214
standard file /0, 330-331
standard push button, 168
standard Windows entry point, 8

Start Without Debugging (Ctrl+F5) keyboard shortcut,

33
started state, 619-620
state, storing information about, 357-358
State field, 251, 253

STORAGE_DEVICE_TYPE_USB flag, 350
STOREINFO structure, 349-351
STORE_INFORMATION structure, 346
stream, 398-400
stream connection, 455
Stream data type, 382
stream data type, 398-400
stream device drivers, 581, 618
entry points, 591-598
referenced by three-character name, 582
writing, 590-609
stream interface, 581
stream interface device drivers, 582
stream socket, 455, 457
StreamBytesTransferred parameter, 340
STREAM_SEEK_CUR flag, 399
STREAM_SEEK_END flag, 399
STREAM_SEEK_SET flag, 399
StreamSize parameter, 340
StretchBit function, 66-67
StretchBlIt function, 541
string resources, 158, 263
strings
compiled as Unicode, 13
drawing-on-screen, 26
length, 4, 142, 158



null terminated, 39
number of characters, 39, 158
read-only pointer, 142
removing terminating zeros, 142
resources, 141-142
Unicode, 39, 158
STRINGTABLE resource type, 139
structures, 7
stStart field, 187
stStartTime field, 407
style flags, 21-22, 123-124
stylus, 102-103
currently touching screen, 92
interaction, 109-118
receiving mouse messages, 108
simulating right mouse click, 109
stopping mouse messages, 108
tap-and-hold gesture, 109
subclassing windows, 123-124
subkeys, 359, 362
submenu creation, 136
super services, 618, 626
application connecting to socket address monitored
by, 629
automatically starting, 626-627
closed socket monitoring given socket address, 629
completing initialization, 629
IOCTL commands, 627, 628-630
programmatically controlling, 627-628
querying whether service will accept, 628
starting, 624
supportflags field, 508
suspend count, 282
suspended state, 544
suspend-resume style power scheme, 405
SuspendThread function, 282
sVal data type, 382
SW_HIDE state, 8
switch statement, 27
SwitchToFiber function, 284
SWP_DRAWFRAME flag, 122
SWP_FRAMECHANGED flag, 122
SWP_HIDEWINDOW flag, 122
SWP_NOACTIVATE flag, 122
SWP_NOMOVE flag, 122
SWP_NOSIZE flag, 122
SWP_NOZORDER flag, 122
SWP_SHOWWINDOW flag, 122
SW_SHOW state, 8
SW_SHOWNOACTIVATE state, 8
synchronization
critical sections, 297-298
duplicating handles, 296
events, 288-289
interlocked variable access, 298-299
Notification API, 287
objects, 287-299
processes, 301

TB_AUTOSIZE message

threads, 287

waiting, 289-293
synchronization objects, 278, 287

creation, 318

events, 293

mutexes, 295-296

namespaces, 287

waiting on, 290
synchronization primitives, 287-288
SYS file format, 267
system

default free-memory, 265

suspending and resuming, 596
system buses, managing, 582
System Control Panel applet, 242
system event notifications, 411-412
system IP address change, 629-630
system memory, querying, 243-245
system notifications, setting, 412-425
system scheduler, 276-277
SystemidleTimerReset function, 553-554
SYSTEM_INFO structure, 244
system-level threads priority levels, 276
SystemParametersinfo function, 543, 553-554
SystemPowerState field, 548-549
SYSTEM_POWER_STATUS_EX2 structure, 545-546
SYSTEMTIME structure, 187, 336
szAppName global string, 32
szAppName Unicode string, 31
szCmdLine, 273
szDbaseName field, 388-389
szDescription field, 457
szDeviceName parameter, 349-350
szFileSys field, 352, 355
szPartition field, 348
szPartitionName field, 348, 352-353
szPrefix field, 621
szRegWritePath parameter, 628
szStoreName field, 348, 350
szSystemStatus field, 457
szVolumeName field, 352

T

tab control, 193, 238
TA_BASELINE alignment flag, 41
TA_BOTTOM alignment flag, 41
TA_CENTER alignment flag, 41
TA_LEFT alignment flag, 41
TA_NOUPDATECP alignment flag, 41
tap-and-hold, 158

target device resources, 4

target platform, 5

target window, 86

TA_RIGHT alignment flag, 41
TA_TOP alignment flag, 41
TA_UPDATECP alignment flag, 41
TB_AUTOSIZE message, 172
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TBBUTTON structure

TBBUTTON structure, 167-169

TB_CHECKBUTTON message, 169
TB_GETBUTTONINFO message, 168

TB_GETRECT message, 171

TB_ISBUTTONCHECKED message, 169
TBN_DROPDOWN notification, 169-170, 184
TB_SETBUTTONINFO message, 168

TCHAR data type, 4, 158

TCP/IP ports, monitoring, 626—627

TCP/IP programming, 454

binding socket to address, 458
blocking versus nonblocking sockets, 465-468

client side, 459-460

closing socket, 460-461
listening for connection, 458
server side, 458-459

socket programming, 455-456

TCP/IP socket, 457-458
TCS_BOTTOM style flag, 238
_tescat_s function, 100-101

TCS_EX_REGISTERDROP extended style, 193

TCS_HOTTRACK style, 193
tdCBStdBtns array, 184
Telnet servers, 6

templates and dialog boxes, 197

temporary files, 342

temporary variables, storing, 260

TerminateProcess function, 274
TermlInstance, 27
testl routine, 322
text
aligning, 41
background color, 40, 46
background mode, 42
ClearType technology, 49
clipping rectangle, 40
count, 40
displaying, 39
displaying on-screen, 35
drawing mode, 42
fonts, 47-53

foreground and background color, 40-41

formatting rectangle, 39

intended for user interaction, 130-131
multiple lines with line breaks, 39

opaque drawing mode, 83
reformatting, 158
title bar, 13

transparent drawing mode, 83

windows, 12-13
writing, 39-61

x and y starting coordinates, 39-40

text entry cursor, 36

TEXT macro, 13, 21, 39
TextDemo program, 42-46
TextDemo.cpp file, 43-46
TextDemo.h file, 42-43

TEXTMETRIC structure, 50-51, 60

textmetric structure, 53

thread local storage, 285-287
THREAD_PRIORITY_ABOVE_IDLE priority level, 277
THREAD_PRIORITY_ABOVE_NORMAL priority level, 277,
281
THREAD_PRIORITY_BELOW_NORMAL priority level, 277
THREAD_PRIORITY_HIGHEST priority level, 277
THREAD_PRIORITY_IDLE priority level, 277, 281
THREAD_PRIORITY_LOWEST priority level, 277
THREAD_PRIORITY_NORMAL priority level, 277, 281-282
THREAD_PRIORITY_TIME_CRITICAL priority level, 277,
281

ThreadProc routine, 285-286
threads, 267, 275

allocating memory, 276

becoming fibers, 283-284

blocked, 277-278

creation, 278-280

default stack size, 283-284

events, 288

freeing, 289

gaining ownership on mutex, 295

handle to, 279

higher-priority, 277

input focus and, 86

limit to, 276

lower-priority, 277

main, 276

monitoring, 290

multiple, 267, 278, 298

preempting, 298-299

preventing simultaneous access by, 256

priority, 276-277, 281-282

priority inversion deadlock, 277

processor context, 275

quantum, 276

querying exit code, 280

querying time quantum, 282

responsible for handling message loop, 290

resuming, 282-283

scheduling in preemptive manner, 276

secondary, 276

separate instances of data, 285-287

setting and querying priority, 281-282

setting time quantum, 282

sharing address space of process, 276

sleeping, 283

stacks, 260, 275

start of routine, 279

suspend count, 282

suspending, 275, 279, 282

synchronization, 287

terminating, 280

thread local storage, 285-287

TLS array initialized to 0, 287

TLS index value, 286-287

unblocking, 289

user mode, 536

waiting, 289-291

waiting on multiple events, 291-292



waiting on semaphore objects, 294
waiting on serial driver events, 558

waiting on synchronization object, 290

thread-unique data structures, 279
throw statement, 321
TickSrv service, 630-641
TickSrv.cpp file, 631-641
TickSrv.h file, 631-632
TicTacl program, 109-118
TicTacl.cpp file, 111
TicTacl.h file, 110-111
time, 187-190
time quantum, 282
time slice, 276-277
timeout structure, 467
timer event notifications, 410-411
timer notifications, 425

named event, 424

setting, 412-425
TIMEVAL structure, 466-467
title bar text, 13
TLS index value, 286-287
TIsAlloc function, 286
TlsFree function, 287
TlsGetValue function, 286-287

TLS_MINIMUM_AVAILABLE system constant, 286

TlsSetValue function, 286-287
tmain entry point, 8
tmExternalLeading field, 51, 60
tmHeight field, 51, 60
toolbar control, 193
toolbars, 166, 193
ToolHelp debugging functions, 300
tooltips, 193
top-level windows, 21-22, 85, 119
enumerating, 300
handling, 12
WM_HIBERNATE message, 264-265
WS_OVERLAPPED style, 264
WS_VISIBLE style, 264
Toshiba, 490
TotalBytesTransferred parameter, 340
TotalFileSize parameter, 340
touch panel, 103, 581
touch panel-based systems, 23
touch screens, 3
soft keyboards, 85
stylus, 102
TPMPARAMS structure, 137, 171
TPM_RETURNCMD flag, 137
TPM_VERTICAL flag, 171
trackbar, 193
trackbar control, 193, 215
TrackPopupMenuEx function, 158, 171
transactions, 382, 400
TranslateAccelerator function, 141
TranslateMessage function, 23, 141, 207
TransmitCommChar function, 557, 566
transparent color, 67

user mode and loading device drivers

Transparent Image function, 67
transparent mode, 46
TransparentBIt function, 67
tree view control, 194
TRIVERTEX structures, 76
TrueType fonts, 47-48
TRUNCATE_EXISTING flag, 331, 384
__try, __except blocks

nesting, 326

pBuffer point, 594-595
__try, __finally block, 327
try block, 323, 327
__try keyword, 324
try statement, 321
TryEnterCriticalSection function, 298
__try,__except block, 324-326
turning off screen, 551-553
TVS_CHECKBOXES style, 194
TVS_SINGLESEL style, 194
TWOSTOPBITS constant, 561
type field, 251, 498
type parameter, 457

U

uBytes parameter, 255
uEnable parameter, 136
uFirstChar parameter, 51
uFlag parameter, 255
uFlags parameter, 136, 137, 255
ulD resource ID, 142
ulDNEWItem parameter, 136
uiVal data type, 382
ULARGE_INTEGER structures, 346
ulastChar parameter, 51
ulOptions parameter, 359
ul_reason_for_call parameter, 270
ulZoneMask field, 610
uMapType parameter, 92
UNC (Universal Naming Convention), 330, 434
Unicode, 4
character keys, 90
command-line string, 8
converting multibyte characters, 456
converting to multibyte strings, 456
sockets, 456
strings, 39, 158
text of command line, 8
_UNIVERSAL_NAME_INFO structure, 443
UNIVERSAL_NAME_INFO_LEVEL flag, 443
Unix programs, 14
UnmapViewOfFile function, 303, 339
unsupported common controls, 194-195
UpdateWindow function, 23
up-down control, 193
User component, 36
user configuration dialog box, 408
user interface discrepancies, 543
user mode and loading device drivers, 581, 586-587
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User Mode Device Manager

User Mode Device Manager, 581, 590
user mode driver manager, 586
user mode drivers, 581, 599
user mode threads, 536
user notifications, 405, 424
acknowledging, 409-410
clearing, 409
configuring, 408
methods, 407
setting, 406-108, 412-425
starting time and ending time, 407
UserProcGroup key, 586
user-specific configuration data, 357
user-specific information, 358
uStartindex parameter, 65
usVal data type, 382
UTC (universal time format), 336
UTF8, 4
UTF16, 4
UTF32, 4
uType field, 13, 392
uuidService field, 508
uUnique parameter, 342

Vv

val field, 394
valid regions, 36-37
ValidateRect function, 36
values
deleting, 361
enumerating, 362
registry, 357
variables, 298-299
base-type definitions, 24
global, 31
prefixes, 6-7
VER_PLATFORM_WIN32_CE constant, 543
VERSIONINFO resource type, 139
vertical progress bars, 193
vertical scroll bars, 131, 158
VF_RCONTROL virtual key value, 92
video files and .avi (Audio/Video Interleave) format, 194
VIDEO_POWER_MANAGEMENT structure, 553
VIRTKEY ID value, 141
virtual COM port driver, registering, 508-509
virtual COM ports and Bluetooth communication,
506-510
virtual key codes, 92
virtual key values, 86-90
virtual list view, 191-192
virtual memory, 242-243, 248
allocating large blocks, 249
areas of, 301
boundaries of regions, 244
directly allocating, 263
freeing, 250-251
limiting allocation, 266

memory allocation, 248-249
pointer to region, 251
regions, 250
reserved, 254
reserving, 248, 250
virtual memory API, 248
virtual RAM disks, 241
virtual RAM limitations, 4
virtual serial ports, 492
virtual space, 246-247, 250
VirtualAlloc function, 248-249, 251
VirtualAllocEx function, 253-254

VirtualFree function, 248, 250-251, 253

VirtualFreeEx function, 253
VirtualProtect function, 251-253
VirtualProtectEx functions, 253
VirtualQuery function, 251-253
VirtualQueryEx functions, 253
VirtualReSize function, 248
Virtualxxx functions, 247
VirtualxxxEx AP, 253-254
Visual C++, 9
Visual Studio 2005

device emulator, 10

dialog boxes, 201
Visual Studio 2005 wizard, 8
VKey parameter, 92
VK_LBUTTON virtual key value, 92
VK_LSHIFT virtual key value, 92
VK_MBUTTON virtual key value, 92
VK_MENU virtual key value, 91
VK_RBUTTON virtual key value, 92
VK_XBUTTONL virtual key value, 92
VK_XBUTTONZ2 virtual key value, 92
VolIP (Voice over IP) stack, 6
VolumelnfolevelStandard level, 347
volumes

accessing with file API, 347-348

attribute flags, 351

creation, 383-385

databases, 381

describing, 348

folder containing, 352

formatting, 353-355

information about, 348

mounting, 383

name, 384

number of bytes in cluster, 354

number of bytes used to cache data, 385
number of root directory entries, 354

opening existing, 383-385
passwords, 385
unmounting, 383

W

WAIT_ABANDONED value, 290, 292
waitable timers, 287



WaitAll flag, 320
WaitCommEvent function, 557-558
WAIT_FAILED value, 290, 292
WaitForMultipleObjects function, 289-292, 294, 320
WaitForSingleObject function, 289-290, 294, 305, 318,
363, 548
WAIT_OBJECT_O0 value, 290, 292
WAIT_TIMEOUT value, 290, 292
WakeFromDx field, 608
WAVAudio wave driver, 582
Wave driver, 583
WaveDev key, 583
WC_CAPEDIT class, 192
wcProvChar field, 564
wcscpy function, 9
wDay field, 187
Web servers, 6
wFlags field, 394, 398
WHEEL_DELTA constant, 102, 159
WHITE_BRUSH stock object, 20
WHITE_PEN parameter, 70
WideCharToMultiByte function, 456
Win32 API, 35, 299
Win32 exception handling, 324-327
Win32 files executable code, 267
Win32 functions, 271
Win32 Smart Device Project, 9
Win32 subset, 5-6
WIN32_FIND_DATA structure, 342-344
WIN32_PLATFORM_PSPC constant, 31-32, 541-542
WIN32_PLATFORM_WFSP constant, 31-32
WIN32_PLATFORM_WFSP define, 541
_WIN32-WCE preprocessor definition, 541-542
WINBASE.H file, 297, 326
Winbase.h file, 560
window class name, 121
window classes, 15
class style, 101
controls, 201
global, 19
instances, 15
name, 21
predefined, 15, 119, 124
registering, 15, 18-20, 31-32
window controls, 123, 126
window handle, 16, 24
window management, 122-124
window management functions, 120-124
window procedures, 15, 24-27, 123
address of, 19
breaking into individual procedures, 27
calling, 16
dialog boxes, 198
passing data to, 23
passing message-specific data to, 24
redrawing background of window, 26
as simple table lookup function, 32-33
special case, 202
window handle, 24

windows

window structure, 122-124
window text, 21
Windows
font engine, 47
GDI (Graphics Device Interface), 36
kernel, 36
monitoring all sources of input, 15
networking support, 433-454
standard entry point, 8
User component, 36
windows, 14-15, 119
3D look, 21
active, 85
background, 20
basic parameters, 14
behavior, 15, 19-20
bringing to foreground, 31
captured stylus input, 108
changing default actions and look, 123-124
characteristics, 15
child windows, 119
Close box, 22
common characteristics, 15
controls, 124-135
creation, 12, 18, 20-23
default icon handle, 20
default value settings, 22
defining specific instance, 24
destroying, 26-27
determining size, 25
enumerating, 120
finding, 121
finding parent, 120
forcing repaint, 19, 37
gaining focus, 86
handle, 23, 120
help button on caption, 21
hiding, 122, 264
hierarchy, 14
horizontal scroll bar, 22
icons, 140
initial position, 22
initial styles, 21-22
input focus, 85-86, 102
iterating through, 120
keyboard focus, 22
losing focus, 86
menus, 20
message box, 14
modifying state, 23
moving, 121-122
nonclient area, 25
not accepting input, 22
not activated when clicked, 21
notifications and requests sent to, 15
OK button, 14, 21
owner-draw buttons, 127-128
owner/owned relationship, 119
owning process, 20
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painting, 25-26
parent/child relationship, 119
parent’s device context usage, 19
position, 14, 122
positioning above password screen, 21
preventing from moving, 21
preventing screen tap sound, 21
process ID for process that created, 275
processing messages, 18
querying children, owner, and siblings, 120
raised edge, 21
receiving mouse messages if stylus moves off, 108
relationships, 119
repainting, 26
scroll bars, 131
sending series of keys to, 92
sending WM_PAINT message, 36-37
showing, 122
size, 22,122
sizing border, 25
standard border, 22
stop receiving mouse messages, 108
subclassing, 123-124
sunken edge, 21
text, 12-13
thick border, 22
thin border, 22
title bar, 22, 25
title bar text, 13
title text, 121
top-level, 21, 85, 119
topmost, 21
typing and editing text, 128-129
updating, 26
valid and invalid regions, 26, 36-37
vertical scroll bar, 22
visibility, 14
visible to user at top of z-order, 22
window class name, 121
z-order, 85, 120-121
Windows 2000, 4
Windows applications, 10
device contexts, 37
message loop, 23-24
not asking for input from operating system, 14
Windows CE
Bluetooth API, 491
build environment, 8
build running on PC, 10
classic Windows skin, 166
configurations, 5
console driver, 11
coordinate transformations, 35
CPU families, 3
current directories, 271
differences in, 3-6
differing from desktop versions, 8
drawing features, 35-36
edit control, 5

file system API, 329-346
flags, 13
FTP servers, 6
functions, 35
GWE (Graphics Windowing and Event Subsystem), 36
kernel redesign, 581
keyboard, 3
memory architecture, 535-539
menus, 20
naming conventions, 287
native database functionality, 381
new controls, 4-5
non-client area messages, 36
not supporting different mapping modes, 35
not using drive letters, 329
platforms have different sets of supported APIs, 35
platform-specific defines, 541-542
power management, 278
predefined brushes, 20
predefined icons, 20
raster fonts, 47-48
redundant functions, 5
right click, 3
screens, 3
security, 271
standard C library, 9
suspend-resume style power scheme, 405
TCHAR data type, 4
Telnet servers, 6
TrueType fonts, 47-48
UTF16, 4
Web servers, 6
XP skin, 166
Windows CE applications
compile-time versioning, 541-542
constants, 7
cross-platform, 539-544
explicit linking, 542-543
Hellol program, 7-9
include files, 7
programming similarities with Windows applications,
6-7
run-time version checking, 543-544
structures, 7
Unicode, 4
Windows CE devices
fewer resources, 4
hard drives, 4
screens switching between orientations, 118
standard fonts, 52
suspended state, 544
touch screen, 3
truly turn off, 544
Windows CE emulator, 11
Windows CE Platform Builder, 597
Windows CE programs, 4-5
Windows Control library, 124
Windows controls, 4-5
Windows Driver Development Kit, 597



Windows key, 91
Windows Mobile applications, 185
Windows Mobile Classic SDK, 541
Windows Mobile devices, 3

adding console support, 11

FindWindow function, 300

low-power waiting state, 278

text shown on navigation bar, 21
Windows Mobile Professional (Pocket PC) SDK, 541
Windows Mobile specific code, 31-32
Windows Mobile Standard (Smartphone) SDK, 541
Windows Mobile systems

DigDemo menu bar, 237

rich ink control, 195
Windows Mobile-based devices, 5
Windows Networking, 433
Windows programming, Petzold method of, 27
Windows programs, 14
Windows Studio Windows CE emulator, 11
Windows Vista, 4
Windows XP, 4
Windows-based applications, 14-17
WinMain procedure, 27, 31
WinMain style entry point, 8
Winnt.h file, 244
Winsock, 454-455

Bluetooth communication, 504-506

initializing, 456-457
Winsock 1.1, 455
Winsock 2, 455
Winsock API, 491
WINSOCK.H file, 467
wKeyFlags field, 389
wLenData field, 394
WM_CAPTURECHANGED message, 108
WM_CHAR message, 86, 90, 93
WM_CLOSE message, 33, 274
WM_COMAAREITEM message, 129
WM_COMMAND message, 124-126, 131, 137, 139, 162—-

163, 168-172, 203, 205, 214, 236-237, 319, 429

WM_COPYDATA message, 301
WM_CREATE message, 15, 23, 59, 203
WM_CTLCOLORBUTTON message, 135
WM_CTLCOLORSTATIC message, 135
WM_CTLCOLORxxx messages, 135
WM_DBNOTIFICATION message, 392-393
WM_DEADCHAR message, 90-91
WM_DELETEITEM message, 129
WM_DESTROY message, 24, 26-27
WM_DRAWITEM message, 127
WM_ENTERIDLE message, 202
WM_ERASEBACKGROUND message, 36
WM_ERASEBKGND message, 20
WM_GETTEXT message, 129
WM_HELP message, 172, 200
WM_HIBERNATE message, 264-266
WM_HSCROLL message, 131, 134, 237
WM_INITDIALOG message, 203, 205, 212
WM_KEYDOWN message, 86, 90, 93

wPacketVersion field

WM_KEYUP message, 86, 90, 93
WM_KILLFOCUS message, 86
WM_LBUTTONDBLCLK message, 101-102
WM_LBUTTONDOWN handler, 158
WM_LBUTTONDOWN message, 101-104, 109, 123
WM_LBUTTONUP message, 101-102, 117
WM_MBUTTONDOWN message, 101
WM_MBUTTONUP message, 101
WM_MEASUREITEM message, 129
WM_MOUSEMOVE message, 101-104, 108
WM_MOUSEWHEEL message, 102, 159
WM_MOVE message, 15-16
WM_NCxxx messages, 25
WM_NOTIFY message, 109, 162-163, 169, 187, 212-214,
236-237, 379, 428-429

wMonth field, 187
WM_OWNERDRAW message, 129
WM_PAINT handler, 158
WM_PAINT message, 23-26, 33, 37, 59, 93, 100, 203
WM_QUIT message, 23-24
WM_RBUTTONDOWN message, 101, 158
WM_RBUTTONUP message, 101
WM_SETFOCUS message, 86
WM_SETTEXT message, 129
WM_SETTINGCHANGE message, 188
wMsg parameter, 24
WM_SIZE message, 117-118, 172
WM_STYLECHANGED message, 123
WM_SYSCHAR message, 86, 90
WM_SYSKEYDOWN message, 86
WM_SYSKEYUP message, 86
WM_VSCROLL message, 131, 134, 158, 237
WM_xSCROLL message, 134
WNDCLASS structure, 19-20, 122
WNet API functions, 433
WNetAddConnection2 function, 435
WNetAddConnection3 function, 433-435
WNetCancelConnection2 function, 437
WNetCloseEnum function, 440
WNetConnectionDialogl function, 436, 454
WNetDisconnectDialog function, 437, 454
WNetDisconnectDialogl function, 437-438
WNetEnumResource function, 439-440
WNetGetConnection function, 442
WNetGetLastError function, 435
WNetGetUniversalName function, 443
WNetGetUser function, 444
WNetOpenEnum function, 438-439
wNumProps field, 389
wNumReaders field, 307
wNumRecords field, 389
wNumSortOrder parameter, 388
wNumWriters field, 307
words

automatically capitalizing first letter, 5

capitalizing first letter, 192
WorkerBee routine, 285-286
wPacketLength field, 563
wPacketVersion field, 563
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wParam parameter

wParam parameter, 24, 86, 90, 93, 101-102, 125, 127,
131,137

wProcessorArchitecture field, 244

wProcessorLevel field, 244

wProcessorRevision field, 244

WrapString function, 158

Write entry point, 584, 595

WriteFile function, 330, 333, 510, 557, 562, 580, 588-589,
595, 621

WriteMsgQueue function, 306

WriteOkay mutex, 319

WriteProcessMemory function, 254, 275

WriteTotalTimeoutMultiplier function, 562

writing files, 333

writing text, 39-61

WSAAsync function, 465

WSACleanup function, 457

WSAData structure, 456-457

WSAEWOULDBLOCK error code, 465

WSAGetLastError function, 457, 459, 467

WSALookupServiceBegin function, 492-494, 497

WSALookupServiceEnd function, 493, 496-497

WSALookupServiceNext function, 492, 494-495, 497

WSAQUERYSET structure, 493-495, 498, 501

WSASetService function, 501-503

WSAStartup function, 456-457

WS_BORDER style flag, 22

WS_CAPTION style flag, 22, 123, 199-200

WS_CHILD style flag, 22, 119, 171

WS_CLIPCHILDREN style flag, 22

WS_CLIPSIBLINGS style flag, 22

WS_DISABLED style flag, 22

WS_DLGFRAME style flag, 22

WS_EX_ABOVESTARTUP extended style flag, 21

WS_EX_CAPTIONOKBTN flag, 199

WS_EX_CAPTIONOKBUTTON extended style flag, 21

WS_EX_CLIENTEDGE extended style flag, 21

WS_EX_CONTEXTHELP extended style, 200

WS_EX_CONTEXTHELP extended style flag, 21

WS_EX_INK extended style flag, 21

WS_EX_NOANIMATION extended style flag, 21

WS_EX_NODRAG extended style flag, 21

WS_EX_OVERLAPPEDWINDOW extended style flag, 21

WS_EX_STATICEDGE extended style flag, 21

WS_EX_TOPMOST extended style flag, 21

WS_EX_WINDOWEDGE extended style flag, 21

WS_GROUP style, 200

WS_HSCROLL style flag, 22, 134

WS_OVERLAPPED style flag, 22, 264

WS_POPUP style flag, 22, 199
WS_SIZEBOX style flag, 22
WS_SYSMENU style flag, 22
WS_TABSTOP style flag, 22, 200
WS_THICKFRAME style flag, 22
WS_VISIBLE style flag, 22, 171, 264
WS_VSCROLL style flag, 22, 134
wszPassword field, 385

wVersion field, 385, 387-389
wYear field, 187

WYSIWYG (what you see is what you get), 47

X

X parameter, 122

x86, 3

XIP (Execute in Place), 242

XIP (execuite-in-place) modules, 347
XoffChar field, 561

XoffLim field, 560-561

XonChar field, 561

XonLim field, 560-561

XTalk program, 308-320
XTalk.cpp file, 311-317

XTalk.rc script file, 309-311
xxx_Close entry point, 594
xxx_Close function, 623

xxx_Deinit entry point, 593
xxx_Deinit function, 622

xxX_Init function, 592, 622
xxx_lOControl entry point, 596-598
xxX_lOControl function, 623
xxx_Open entry point, 593, 623
xxx_PowerDown entry point, 596
xxx_PowerUp entry point, 596
xxx_PreClose entry point, 593-594
xxx_PreDeinit entry point, 592
xxx_Read entry point, 594-595
xxx_Seek entry point, 595-596
xxx_Write entry point, 595

Y

Y parameter, 122

y4

zero-terminated string, 6
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