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26
Microsoft Windows
Windows 2000 Windows 98
. 16 Windows 16 Windows
16 Windows
Windows 10 000
User object
hook) User
WM_DESTROY WM_NCDESTROY
dispatch
26.1
Windows

keyboard focus
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THREADINFO
THREADINFO
THREADINFO
posted-message queue send-message queue reply-
message queue virtualized-input queue wake flag
26-1 THREADINFO
THREADINFO

1 MSGF MSG)

- MSG } MSG }- MSG )

H MSG } MSG )

H MSG }- MSG )

nExitCode
THREADINFO
F MSG} MSG)
- MSG }- MSG }- MSG )
- MSG } MSG )
& aMSG)- MSG )
nExitCode
THREADINFO

- MSGH MSG

H MSG } MSG }- MSG )

- MSG } MSG )

" MSG } MSG )

nExitCode

26-1

THREADINFO
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THREADINFO
26.2
THREADINFO
CreateWindow
PostM essage
BOOL PostMessage(
HWND hwnd,
UINT uMsg,

WPARAM wParam,
LPARAM TParam);

hwnd

QS_POSTMESSAGE
PostM essage

PostThreadM essage

BOOL PostThreadMessage(
DWORD dwThreadlId,
UINT uMsg,

WPARAM wParam,
LPARAM 1Param);

GetWindowsThreadProcessld

DWORD GetWindowThreadProcessId(
HWND hwnd,
PDWORD pdwProcessId);

ID hwnd
pdwProcessld DWORD
ID ID
ID NULL

PostThreadM essage dwThreadld
MSG hwnd NULL

GetMessage PeekMessage
hwnd NULL MSG msg

DispatchMessage
PostM essage PostThreadM essage

PostQuitM essage
VOID PostQuitMessage(int nExitCode);

PostQuitMessage
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PostThreadMessage(GetCurrentThreadId(), WM_QUIT, nExitCode, @);

PostQuitMessage
PostQuitM essage QS QUIT
nExitCode
VOID

26.3

SendM essage

LRESULT SendMessage(
HWND hwnd,
UINT uMsg,
WPARAM wParam, -
LPARAM 1Param);

THREADINFO
THREADINFO
PostQuitMessage

SendM essage

PostMessage PostThreadMessage SendMessage

SendM essage
SendMessage

SendMessage

SendM essage

QS_SENDMESSAGE

GetMessage PeekMessage WaitMessage

SendM essage

SendMessage
SendMessage

SendMessage

SendMessage

SendMessage

QS_SENDMESSAGE

QS_SENDMESSAGE

idle

SendM essage
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GetMessage Peek Message WaitMessage
Windows hang
SendM essage
bug

4 ——SendMessageTimeout SendMessageCallback SendNotifyMessage
ReplyMessage SendM essageTimeout
LRESULT SendMessageTimeout(

HWND hwnd,

UINT uMsg,

WPARAM wParam,

LPARAM 1Param,

UINT fuFlags,

UINT uTimeout,

PDWORD_PTR pdwResult);

SendM essageTimeout 4

SendM essage fuFlags SMTO_NORMAL(
0) SMTO_ABORTIFHUNG SMTO _BLOCK SMTO_NOTIMEOUTIFNOTHUNG

SMTO_ABORTIFHUNG SendM essageTimeout
SMTO_NOTIMEOUTIFNOTHUNG
SMTO_BLOCK

SendM essageTimeout SMTO_NORMAL
Winuser.h 0

SMTO_BLOCK (

) SMTO_BLOCK
SendM essageTimeout uTimeout
TRUE pdwResult
WinUser.h
BOOL LRESULT

SendM essageTimeout

FALSE GetlL astError

GetLastError 0 ERROR_SUCCESS
GetLastError 1400 ERROR_INVALID_WINDOW_HANDLE

SendM essageTimeout

pdwResult
SendM essageTimeout
SendM essageCal | back
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BOOL SendMessageCallback(
HWND hwnd,
UINT uMsg,
WPARAM wParam,
LPARAM 1Param,
SENDASYNCPROC pfnResultCallBack,
ULONG_PTR dwData);

4 SendM essage

VOID CALLBACK ResultCallBack(
HWND hwnd,
UINT uMsg,
ULONG_PTR dwData,
LRESULT TResult);

SendM essageCal | back

dwData
SendM essageCallback
ResultCallback
SendM essageCal | back

SendM essageCallback

SendM essageCal lback

pfnResultCallback

dwData
ResultCallback

GetMessage PeekMessage WaitMessage SendM essage
ResultCallBack
SendM essageCallback Windows
overlapped
SendM essage hwnd HWND_BROADCAST 1
SendM essage LRESULT
SendM essageCallback
ResultCallback
SendM essageCal | back
ResultCallBack ResultCallBack
SendM essageCallback
SendNotifyMessage
BOOL SendNotifyMessage(
HWND hwnd,
UINT uMsg,
WPARAM wParam,
LPARAM 1Param);
SendNotifyMessage
PostM essage SendNotifyMessage PostM essage

SendNotifyM essage

SendNotifyMessage



China=pupecom

26

PostM essage
SendNotifyMessage SendMessage
SendNotifyMessage

WM_ACTIVATE WM_DESTROY WM_ENABLE WM _SIZE WM_SETFOCUS
WM_MOVE

WM_CREATE

ReplyMessage
BOOL ReplyMessage(LRESULT TResult);

SendMessageTimeout SendM essage

Callback SendNotifyMessage Reply
Message ReplyM essage
ReplyMessage IResult ReplyMessage
ReplyMessage Send
Send
SendM essage ReplyMessage
ReplyMessage
ReplyMessage
ReplyMessage TRUE
ReplyMessage FALSE
InSendM essage
BOOL InSendMessage();
TRUE FALSE
TRUE

FALSE InSendMessage ReplyMessage

DWORD InSendMessageEx(PVOID pvReserved);
pvReserved

ISMEX_NOSEND

0

ISMEX_NOSEND 26-1
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26-1

ISMEX_SEND

SendMessage Send Message Timeout

ISMEX_REPLIED

ISMEX_NOTIFY SendNotify

Message
ISMEX_CALLBACK SendMessage

Callback
ISMEX_REPLIED ReplyMessage

26.4
GetMessage WaitMessage
CPU
CPU
CPU
26.4.1
GetQueueStatus
DWORD GetQueueStatus(UINT fuFlags);
fuFlags OR 26-2
26-2
QS _KEY WM_KEYUP WM_KEYDOWN WM_SYSKEYUP WM_SYSKEYDOWN
QS _MOUSEMOVE WM_MOUSEMOVE
QS _MOUSEBUTTON WM_?BUTTON* L M R * DOWN UP DBLCLK)
QS _MOUSE QS_MOUSEMOVE|QS MOUSEBUTTON
QS_INPUT QS MOUSE|QS KEY
QS_PAINT WM_PAINT
QS _TIMER WM_TIMER
QS _HOTKEY WM_HOTKEY
QS _POSTMESSAGE
QS ALLPOSTMESSAGE
QS ALLPOSTMESSAGE
QS _POSTMESSAGE

QS ALLEVENTS QS_INPUT|QS_POSTMESSAGE|QS TIMER|QS_PAINT|QS HOTKEY
QS QUIT PostQuitM essage WinUser.h

QS_SENDMESSAGE
QS _ALLINPUT QS _ALLEVENTS|QS SENDMESSAGE
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GetQueueStatus fuFlags GetQueueStatus
OR QS * GetQueueStatus

BOOL fPaintMsgWaiting = HIWORD(GetQueueStatus(QS_TIMER)) & QS_PAINT;

fPaintM sgWaiting FALSE WM_PAINT
GetQueueStatus QS _PAINT
GetQueueStatus GetQueue

Status GetMessage PeekMessage
QS_MOUSEMOVE

WM_MOUSEMOVE GetMessage  PeekMessage (
PM_REMOVE) WM_MOUSEMOVE QS KEY
QS MOUSEBUTTON QS HOTKEY

QS _PAINT QS _PAINT
ValidateRect
ValidateRegion BeginPaint QS_PAINT

GetMessage PeekMessage
QS_POSTMESSAGE

gooff QS TIMER Get Message
PeekMessage WM_TIMER QS TIMER
QS _SENDMESSAGE
QS_SENDMESSAGE
QS QUIT PostQuitM essage QS _
QUIT WM_QUIT GetQueue
Status
26.4.2
GetMessage PeekMessage
26-2
1) QS _SENDMESSAGE GetMessage
PeekM essage
2) GetMessage PeekM essage
MSG DispatchM essage
3) QS QUIT GetMessage PeekMessage WM_QUIT

wParam QS QUIT
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GetMessage PeekMessage

GetMessage PeekMessage

4)

WM-

QS_PAINT

5)
PAINT

WM_TIMER

GetMessage PeekMessage

QS_TIMER

6)
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WM_LBUTTONDOWN

TranslateM essage
WM_KEYDOWN WM_SYSKEYDOWN
virtual key
TranslateM essage PostM essage WM_CHAR WM_SYSCHAR
GetMessage
WM_CHAR WM_SYSCHAR
GetMessage
WM_ SYS KEYUP GetMessage
WM_KEYDOWN WM_KEYUP

WM_KEYDOWN

WM_CHAR

WM_KEYUP

GetMessage PeekM essage
QS QUIT
PostQuitM essage QS QUIT PostQuitM essage
PostThreadMessage PostThreadM essage
PostQuitM essage WM_QUIT
low memory
WM_USER

WM_QUIT WM_USER PostQuitM essage

case WM_CLOSE:

PostQuitMessage(0);
PostMessage(hwnd, WM_USER, @, 9);
WM_PAINT WM_TIMER WM_PAINT
WM_PAINT
WM_PAINT
Enter
WM_PAINT Enter
QS_PAINT

WM_TIMER WM_PAINT
WM_TIMER
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WM_TIMER

GetMessage PeekMessage

26.4.3

GetMessage PeekMessage
ul

Ul

MsgWaitForMulti pleObjects

DWORD MsgWaitForMultipleObjects(
DWORD nCount,
PHANDLE phObjects,
BOOL fWaitAll,
DWORD dwMilliseconds,
DWORD dwWakeMask);

DWORD MsgWaitForMultipleObjectsEx(
DWORD nCount,
PHANDLE phObjects,
DWORD dwMilliseconds,
DWORD dwWakeMask,
DWORD dwFlags);

WaitForM ultipleObjects

WM_PAINT

ul
Cancel Ul

MsgWaitForM ulti pl eObjectsEx

signaled

dwWakeM ask

dwWakeM ask GetQueue
Status
WaitForMultipleObjects
WAIT_OBJECT_O WAIT_OBJECT_O+nCount-1 dwWakeM ask

M sgWaitForM ultipleObjects(Ex)

WAIT_OBJECT_O nCount
MsgWaitFor_MultipleObjects
MsgWaitForMultipleObjects(9, NULL, TRUE, INFINITE, QS_INPUT);
nCount phObjects 0]

NULL

fWaitAll FALSE
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26
MsgWaitForM ultipleObjects
MsgWaitForMultipleObjectsEx MsgWaitFor
MultipleObjectsEx MsgWaitForMultipleObjects superset
dwFlags 26-3
26-3 dwFlags
MWMO_WAITALL
signaled
MWMO_ALERTABLE
MWMO_INPUTAVAILABLE
dwFlags 0
MsgWaitForMultipleObjects Ex
. nCount
MAXIMUM_WAIT_OBJECT 1 63
. fWaitAll FALSE signaled
. fWaitAll TRUE
MsgWaitForMultipleObjects Ex
dwWakeM ask QS_INPUT
MsgWaitForMultipleObjects Ex
MWMO_INPUTAVAIL
ABLE M sgWaitForM ultipleObjectsEx M sgWaitForM ultipleObjects
MsgWaitForM ultipleObjectsEx
BOOL fQuit = FALSE; // Should the Toop terminate?

while (!fQuit) {

// Wake when the kernel object is signaled OR

// if we have to process a UI message.

DWORD dwResult = MsgWaitForMultipleObjectsEx(1l, &hEvent,
INFINITE, QS_ALLEVENTS, MWMO_INPUTAVAILABLE):

switch (dwResult) {
case WAIT_OBJECT_@: // The event became signaled.
break;

case WAIT_OBJECT_@ + 1: // A message is in our queue.
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// Dispatch all of the messages.

MSG msg;
while (PeekMessage(&msg, NULL, 9, @, PM_REMOVE)) {

if (msg.message == WM_QUIT) {
// A WM_QUIT message, exit the loop
fQuit = TRUE;
} else {
// Translate and dispatch the message.
TranslateMessage(&msg);
DispatchMessage(&msg);
}
} // Our queue is empty.
break;

1
} // End of while loop

26.5
| Param
WM_SETTEXT |Param
SendMessage(FindWindow(NULL, "Calculator"), WM_SETTEXT,
0, (LPARAM) "A Test Caption”);
Calculator
“ A Test Caption”
|Param Calculator |Param
|Param Cdculator
WM_SETTEXT
SendMessage WM_SETTEXT
WM_SETTEXT
WM_SETTEXT

wParam |Param
—— WM _GETTEXT

char szBuf[200];
SendMessage(FindWindow(NULL, "Calculator™), WM_GETTEXT,

sjzeof(szBuf), (LPARAM) szBuf);
WM_GETTEXT Calculator szBuf
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WM_GETTEXTLENGTH

SendM essage
SendM essage

WM_USER  x

WM_COPYDATA

COPYDATASTRUCT cds;
SendMessage(hwndReceiver, WM_COPYDATA,
(WPARAM) hwndSender, (LPARAM) &cds);

COPYDATASTRUCT

typedef struct tagCOPYDATASTRUCT {
ULONG_PTR dwData;
DWORD cbData;
PVOID 1pData;

} COPYDATASTRUCT;

dwData

cbData
IpData
SendMessage
cbData

WM_COPYDATA

COPYDATASTRUCT

WM_COPYDATA

SendMessage

. WM_COPYDATA 16 32

98 WM_COPYDATA
Visual C++ 1.52 WM_COPYDATA

WinUser.h

szBuf

COPYDATASTRUCT

IpData

|Param
IpData

WM_COPYDATA

32 64
Windows 2000 Windows
16 Windows Microsofe
COPYDATASTRUCT

// Manually include this in your 16-bit Windows source code.

fidefine WM_COPYDATA  08x004A

typedef VOID FAR+ PVOID;
typedef struct tagCOPYDATASTRUCT {
DWORD dwData;
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DWORD cbData;

PVOID TpData;
} COPYDATASTRUCT, FAR+ PCOPYDATASTRUCT;

WM_COPYDATA
WM_COPYDATA

BoxInfo

CopyData
26-1 CopyData “ 26 CopyData.exe
26-CopyData

CopyData
CopyData 26-3

Send Data* to Other Windows
CopyData 26-3

1 Send Datal To Other Windows
dwData Send Data2 To Other Windows
2)
Sizeof (TCHAR)

3) _aloca
COPYDATASTRUCT IpData
4)

WM_COPYDATA CopyData FindWindowEx
CopyData

26-1 CopyData

22 LastMsg

WM_COPYDATA

T
Datal: ISume test data Send Datal to other windows |
DataZ: ISume more best data Send D ata2 ta other windows |

26-3 CopyData Application

Datal Data2
CopyData
CopyData
0 COPYDATASTRUCT
1 dwData
1

COPYDATASTRUCT cbData

WM_COPYDATA

CopyData.cpp

/******************************************************************************

Modulte: CopyData.cpp
Notices: Copyright (c) 2000 Jeffrey Richter

******************************************************************************/

f#include ™..\CmnHdr.h" /* See Appendix A. */
ffinclude <windowsx.h>
#include <tchar.h>
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#include <malloc.h>
f#include "Resource.h”

IHHLIEITEEET I i LTI E L LT P20 T I P T  ET i riiiiiltiitiieeriy

// WindowsX.h doesn't have a prototype for Cls_OnCopyData, so here it is.
/+ BOOL Cis_OnCopyData(HWND hwnd, HWND hwndFrom, PCOPYDATASTRUCT pcds) =/

LHLLTILETEEET LT LT TP E TP E T i iiiiiniiiiiitiiiiitiitiriiiliifi

BOOL D1g.0OnCopyData(HWND hwnd, HWND hwndFrom, PCOPYDATASTRUCT cds) {

Edit_SetText(GetDlgltem(hwnd, cds->dwData ? IDC_DATAZ : IDC_DATAL),
(PTSTR) cds->1pData);

return{TRUE);
}

///////////////////////////////////////////////////////////////////////////////

BOOL D1g_OnInitDialog(HWND hwnd, HWND hwndFocus, LPARAM 1Param) {

ChSETDLGICONS(hwnd, IDI_COPYDATA);

// Initialize the edit controls with some test data.
Edit_SetText(GetDlgItem(hwnd, IDC_DATALl), TEXT("Some test data"));

Edit_SetText(GetDlgItem(hwnd, IDC_DATA2), TEXT("Some more test data™));
return(TRUE);

///////////////////////////////////////////////////////////////////////////////

void D1g_OnCommand(HWND hwnd, int id, HWND hwndCtl, UINT codeNotify) {

switch (id) {
case IDCANCEL:
EndDialog(hwnd, id);
break;

case IDC_COPYDATAL:
case IDC_COPYDATAZ:

if (codeNotify != BN_CLICKED)
break;

HWND hwndEdit = GetDlgItem(hwnd,
(id == IDC_COPYDATAl) ? IDC_DATAIL : IDC_DATA2);

// Prepare the COPYDATASTRUCT.
COPYDATASTRUCT cds;
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// Indicate which data field we're sendi
ng (@=ID_DATA1l, 1=ID_DATA
cds.dwData = (DWORD) ((id == IDC_COPYDATAL) 2 8 : 1): ?

// Get the length (in bytes) of the data block we're sending.

cds.cbData = (Edit_GetTextLength(hwndEdit) + 1) * sizeof(TCHAR):

// Allocate a block of memory to hold the string.
cds.1pData = —alloca(cds.cbData);

// Put the edit control's string in the data block.
Edit_GetText(hwndEdit, (PTSTR) cds.lpData, cds.cbData);

// Get the caption of our window.
TCHAR szCaption[1001;
GetWindowText(hwnd, szCaption, chDIMOF(szCaption));

// Enumerate through all the top-level windows with the same caption.
HWND hwndT = NULL;

do {
hwndT = FindWindowEx(NULL, hwndT, NULL, szCaption);

if (hwndT != NULL) {
FORWARD_WM_COPYDATA(hwndT, hwnd, &cds, SendMessage):;

}
} while (hwndT I!= NULL);
break:

THHLIITLEITEITI TP EI L 00 00 IR0t I 7007017000087 r i iiiiiiiiiriniieri

INT_PTR WINAPI Dl1g_Proc(HWND hwnd, UINT uMsg, WPARAM wParam, LPARAM 1Param) {

switch (uMsg) {
chHANDLE_DLGMSG(hwnd, WM_INITDIALOG, DI1g_OnInitDialog);
chHANDLE_DLGMSG(hwnd, WM_COMMAND, D1g_OnCommand);
chHANDLE_DLGMSG(hwnd, WM_COPYDATA, D1g_OnCopyData);

}
return(FALSE);

FIPIIITITETIEEEI P20 I 7L E i 07 T E i i i ittt iii it iiiiiiriiiiiiliryi

int WINAPI _tWinMain(HINSTANCE hinstExe, HINSTANCE, PTSTR pszCmdtine, int) {

DialogBox(hinstExe, MAKEINTRESOURCE(IDD_COPYDATA), NULL, Dig_Proc);
return(@);
}

JHIITILETII 00807777407 74800771177 End of File [///771717171100110711717711770170717117
CopyData.rc

//Microsoft Developer Studio generated resource script.
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//
#include "Resource.h”

{fdefine APSTUDIO_READONLY_SYMBOLS
/////////////////////////////////////////////////////////////////////////////
/!

// Generated from the TEXTINCLUDE 2 resource.

//

f#include "afxres.h"

LIIEEIIIIIIEEEITITELE LI I I LT EEI L L i I I T ET i it iiiiiiiiiiiisisy
ffundef APSTUDIO_READONLY_SYMBOLS

JITITITIIII LTI EI LTI I E0 000000 d i T iii i it i it iriiiiritititifiritiy
// English (U.S.) resources

#Hif ldefined(AFX_RESOURCE_DLL) || defined(AFX_TARG_ENU)
#ifdef _WIN32

LANGUAGE LANG_ENGLISH, SUBLANG_ENGLISH_US

ffpragma code_page(1252)

ffendif //_WIN32

FIILELIIIITETIITET LI I II LTI I i i et iq i i iiiiiiiitiiitintitiiitirtifiielirtire
//

// Dialog

/7

IDD_COPYDATA DIALOG DISCARDABLE 38, 36, 2206, 42

STYLE WS_MINIMIZEBOX | WS_VISIBLE | WS_CAPTION | WS_SYSMENU
CAPTION "CopyData Application”

FONT 8, "MS Sans Serif”

BEGIN
LTEXT "Data&l:",IDC_STATIC,4,4,24,12
EDITTEXT IDC_DATA1,28,4,76,12
PUSHBUTTON "8Send Datal to other windows™,IDC_COPYDATAL,112,4,104,
14, WS_GROUP
LTEXT "Data&2:",IDC_STATIC,b4,24,24,12
EDITTEXT 1DC_DATAZ2,28,24,76,12
PUSHBUTTON "Send &Data? to other windows",IDC_COPYDATA2,112,24,104,
14 ,WS_GROUP
END

JITIILITITET LI I I T LI EIETEa i id it iiiqiiiiitteitiiiiiliigiriiititititiiris
!/

// Icon

1/

// lcon with lowest ID value placed first to ensure application icon
// remains consistent on all systems.
IDI_COPYDATA ICON DISCARDABLE "CopyData.Ico"

##ifdef APSTUDIO_INVOKED
FIETETIIILIITEEIETEL LI I A I I T I I itiiiiiiiiiiiiiieiliiits
1/

// TEXTINCLUDE
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/1

1 TEXTINCLUDE DISCARDABLE
BEGIN

"Resource.h\g"
END

2 TEXTINCLUDE DISCARDABLE

BEGIN
"#include ""afxres.h""\r\n"
ll\@ll

END

3 TEXTINCLUDE DISCARDABLE
BEGIN

“\r\n"

“\a"
END

fendi f // APSTUDIO_INVOKED

ftendif // English (U.S.) resources
JITIIIIIIILI LI I EL I EEII i i ii i i diiiiiiiiiititititiiliiiiiiiitiiiiiiisi

{ifndef APSTUDIO_INVOKED

JIIITITE0 0T ETTEITIT I 000000010 i0 it iiiiiiilitlinlirtitiilinitiirils
//

// Generated from the TEXTINCLUDE 3 resource.

//

JIEITITEIIIEEETIIEEELE I I T I I L L i I i ii TP Iit i iiiiiiiiiiiiriiiiiiiiiisissl
fendif // not APSTUDIO_INVOKED

26.6 Windows ANSI Unicode
Windows 98 Windows 98 ANSI ANSI
WM_SETTEXT |Param
ANSI Unicode
ANSI Unicode
WNDCLASS RegisterClassA
ANSI RegisterClasswW
Unicode RegisterClass RegisterClassA RegisterClasswW
UNICODE

BOOL IsWindowUnicode(HWND hwnd);
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Unicode TRUE
ANSI Unicode

Unicode

LONG_PTR SetWindowLongPtrA(
HWND hwnd,
int nlndex,
LONG_PTR dwNewlLong):

LONG_PTR SetWindowLongPtri(
HWND hwnd,
int nindex,
LONG_PTR dwNewlLong);

nlndex GCLP_WNDPROC dwNewLong
ANSI

SetWindowL ongPtrA

SetWindowL ongPtrA I sWindowUnicode
Unicode

CallWindowProcA CallWindowProcW

LRESULT CallWindowProcA(
WNDPROC wndprcPrev,
HWND hwnd,

UINT uMsg,
WPARAM wParam,
LPARAM 1Param);

LRESULT CallWindowProcH(
WNDPROC wndprcPrev,
HWND hwnd,

UINT uMsg,
WPARAM wParam,
LPARAM 1Param);

ANSI
ProcA Unicode
CallWindowProcW

FALSE
WM_SETTEXT
IsWindow Unicode

ANSI
FALSE

CallWindow

SetWindowLongPtrA  SetWindowL ongPtrW

ANSI Unicode

Unicode

ANSI SetWindowL ongPtr
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SetWindowL ongPtr

ANSI
Unicode CallWindowProc

ANSI Unicode
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