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WaitForMultipleOb-
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110 110
APC
APC 1/10 1/10
2* CPU
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/
BOOL QueueUserWorkItem(
PTHREAD_START_ROUTINE pfnCallback,
PVOID pvContext,
ULONG dwFlags):
pfnCallback pvContext
DWORD WINAPI WorkItemFunc(PVOID pvContext);
DWORD
CreateThread
CPU
QueueUserWorkltem 1/0

QueueUserWorkltem
PostQueuedCompletionStatus /0
GetQueuedCompl etionStatus
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GetQueuedCompl etionStatus

I/O0 1/0
1/10 1/10
I1/0
/0
Windows I/O0 1/0
/10 /0
/0 1/0
1/0 1/0
/0 1/0
/0
/10
I1/0 QueueUserWorkltem
dwFlags WT_EXECUTEINIOTHREAD WT_EXECUTEDEFAULT
0 /0
Windows RegNotifyChangeK eyValue 1/0
WT_EXECUTEINPERSISTENTTHREAD
4
100 4

QueueUserWorkltem
WT_EXECUTELONGFUNCTION

10 000 WT_EXECUTELONGFUNCTION
10 000 10 000

QueueUserWorkltem

000 10 001

10 000 10 001 10 000
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1/0 /O
DLL DLL
DLL
QueueUserWorkltem
0 DLL
11.2 2
Windows
HANDLE CreateTimerQueue();
BOOL CreateTimerQueueTimer(
PHANDLE phNewTimer,
HANDLE hTimerQueue,
WAITORTIMERCALLBACK pfnCallback,
PVOID pvContext,
DWORD dwDueTime,
DWORD dwPeriod,
ULONG dwFlags):
hTimerQueue NULL CreateTimerQueue
NULL pfnCallback
pvContext
dwDueTime 0
CreateTimerQueueTimer QueueUserWorkltem
dwPeriod dwPeriod 0
phNewTimer

VOID WINAPI WaitOrTimerCallback(
PVOID pvContext,
BOOL fTimerOrWaitFired);
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fTimerOrWaitFired TRUE
CreateTimerQueueTimer dwFlags
I1/0
WT_EXECUTEDEFAULT /0

WT_EXECUTEINIOTHREAD
WT_EXECUTEPERSISTENTTHREAD
WT_EXECUTELONGFUNCTION
WT_EXECUTEINTIMERTHREAD 11-1

CreateTimerQueueTimer

APC
APC

WT_EXECUTEDEFAULT WT_EXECUTEINIOTHREAD
WT_EXECUTEINPERSISTENTTHREAD WT_EXECUTELONGFUNCTION WT_
EXECUTEINTIMERTHREAD WT_EXECUTEDINTIMERTHREAD

APC

WT_EXECUTEINIOTHREAD WT_EXECUTEINPERSISTENTTHREAD
WT_EXECUTEINTIMERTHREAD
WT_EXECUTEDEFAULT 110
WT_EXECUTEINTIMERTHREAD WT_EXECUTELONGFUNCTION

BOOL DeleteTimerQueueTimer(
HANDLE hTimerQueue,
HANDLE hTimer,
HANDLE hCompletionEvent);
hTimerQueue

hTimer CreateTimerQueueTimer

hCompl etionEvent
INVALID_HANDLE_VALUE
DeleteTimerQueueTimer
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APC
hCompl etionEvent INVALID_HANDLE VALUE NULL
DeleteTimerQueueTimer

hCompletionEvent DeleteTimerQueueTimer

DeleteTimerQueueTimer
BOOL ChangeTimerQueueTimer(

HANDLE hTimerQueue,

HANDLE hTimer,

ULONG dwDueTime,

ULONG dwPeriod):
dwDueTime dwPeriod

BOOL DeleteTimerQueueEx(
HANDLE hTimerQueue,
HANDLE hCompletionEvent);
DeleteTimerQueueTimer hCompletionEvent
DeleteTimerQueueTimer
APC
APC
10s
10s
10s
ChangeTimerQueueTimer.
TimedMsgBox
11-1 TimedM sgBox “ 11 TimedMsgBox.exe”

11-TimedM sgBox

g_nSecL eft

10

CreateTimerQueueTimer
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MsgBoxTimeout M essageBox 11-1

MsgBoxTimeout

g_nSecL eft
MsgBoxTimeout ( 11-2)
Timed Meszage Box X Timed Mezzage Box
ou have 10 zeconds to respond 'ou have 9 zeconds to respond
11-1 Message Box 11-2 MsgBox Timeout

MsgBoxTimeout 10 g_nSecL eft 0 M sgBoxTimeout

EndDialog M essageBox DeleteTimerQueueTimer
M sgBoxTimeout 11-3
11-1
11-4
Timeout |Jzer responded
11-3 11-1 11-4

11-1 TimedMsgBox

TimedMsgBox.cpp

/**************r**********************************&****z‘*‘****&*****’***************
Module: TimedMsgBox.cpp -

Notices: Copyright (c) 2808 Jeffrey Richter
ok ok ok ke ko ok ok ok dokokokokok ok skokok sk ok sk sk ok s ok e sk sk ok sk kR R R KRR R KRR ROR R R R R RN R Rk Rk [

#include "..\CmnHdr.h" /* See Appendix A. */
f#include <tchar.h>

//////////////////////////////////////////////////f////f(/,/,/ﬁ/!'/%kl;/;j;:///k/k//’//l///'://

// The caption of our message box
TCHAR g_szCaption[] = TEXT("Timed Message Box"):

// How many seconds we'll display the message box
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int g_nSecleft = 8;

// This is STATIC window control ID for a message box
ftdefine ID_MSGBOX_STATIC_TEXT 0x000affff

PILIILETTIEEETEE LT L L ET T AR L ELELEIEE LI P EEIELEI TP ELEELE LI T L LLLE L E T LTI

VOID WINAPI MsgBoxTimeout(PVOID pvContext, BOOLEAN fTimeout) {

// NOTE: Due to a thread race condition, it is possible (but very unlikely)
// that the message box will not be created when we get here.
HWND hwnd = FindWindow(NULL, g_szCaption); T

if (hwnd !'= NULL) {
// The window does exist; update the time remaining.
TCHAR sz[100];
wsprintf(sz, TEXT("You have %d seconds to respond”), g_nSeclLeft--);
SetDigitemText(hwnd, ID_MSGBOX_STATIC_TEXT, sz); ‘
if (g_nSecLeft == 0) {
// The time is up; force the message box to exit.
EndDialog(hwnd, IDOK);
}
} else {

// The window does not exist yet; do nothing this time.
// We'll try again in another second.

JITIIIIIIIIT AT II AT LI LTI iii i iiiiii1i111111i11

int WINAPI _tWinMain{HINSTANCE hinstExe, HINSTANCE, PTSTR pszCmdlLine, int) {

chWindows9xNotAllowed();

// How many seconds we'll give the user to respond
g_nSeclLeft = 10;

// Create a multishot 1-second timer that begins firing after 1 second.

HANDLE hTimerQTimer;
CreateTimerQueueTimer(&hTimerQTimer, NULL, MsgBoxTimeout, NULL,

1000, 1600, 02):

// Display the message box.
MessageBox(NULL, TEXT("You have 1@ seconds to respond”),

g_szCaption, MB_0K);

// Cancel the timer & delete the timer queue
DeleteTimerQueueTimer(NULL, hTimerQTimer, NULL);
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// Let us know if the user responded or if we timed out.
MessageBox(NULL,
(g_nSecteft == @) ? TEXT("Timeout™) : TEXT("User responded”),
TEXT("Result"), MB_0K);

return(@);

JITIIIIII1E0101717010701741771] End of File //7/7/1111711111111111711101111111

TimedMsgBox.rc

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

fidefine APSTUDIO_READONLY_SYMBOLS

10T 01ETEIITETI I I ET i i it ii it iriiiiediitiiiiiiieiiiiiieiiiiiiififi
/7

// Generated from the TEXTINCLUDE 2 resource.

//

#include "afxres.h"

LEITTIIIELEEI LD T TR I L L L LT T E T LI iriiiiigitiriest
ffundef APSTUDIO_READONLY_SYMBOLS

JILEITETEIIIEI T 0TI i i iiiiiiiriiiiiiiiiiiziiifriliiiitiiitiitiiiiesid
// English (U.S.) resources

ffif ldefined(AFX_RESOURCE_DLL) || defined(AFX_TARG_ENU)
fifdef _WIN32

LANGUAGE LANG_ENGLISH, SUBLANG_ENGLISH_US

#ipragma code_page(1252)

ftendif //_WIN32

JITLIILIITET I 0000000700000 870000000 70707070007077070707000017010000018717777
//

// Icon

!/

// Tcon with Towest ID value placed first to ensure application icon
// remains consistent on all systems.
IDI_TIMEDMSGBOX ICON DISCARDABLE "TimedMsgBox.ico"

#ifdef APSTUDIO_INVOKED

TIITEEREEIII LRI TEET I E R T LI EL LT i L i bt riririilliggy
/1

// TEXTINCLUDE

/1

1 TEXTINCLUDE DISCARDABLE
BEGIN

"resource.h\@"
END
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2 TEXTINCLUDE DISCARDABLE

BEGIN
"#include ""afxres.h""\r\n"
m\g"

END

3 TEXTINCLUDE DISCARDABLE
BEGIN

"\r\n®

Il\all
END

#endif // APSTUDIO_INVOKED

ffendif // English (U.S.) resources
[IHTETELTLTTII0T 7707070707000 870 0700007007070 00000700700700707070770777770011111717117117

fHifndef APSTUDIO_INVOKED

THITTT001000 7000000700001 0770707070707 0P EE i iiiiii7 1701871170 7177777171711777
//

// Generated from the TEXTINCLUDE 3 resource.

//

LIHPTETTIIET LTI DT E 3 r i i i it iiir il iiiirit i i it rinirelrd
ftendif // not APSTUDIO_INVOKED

11.3 3

Microsoft

CPU

BOOL RegisterWaitForSingieObject(
PHANDLE phNewWaitObject,
HANDLE hObject,
WAITORTIMERCALLBACK pfnCallback,
PVOID pvContext,
ULONG dwMilliseconds,
ULONG dwFlags):

hObject
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INFINITE WaitForSingleObject 9
phNewWaitObject

WaitForMultipleObjects

DuplicateHandle
WaitForMultipleObjects

WaitForMultipleObjects 64 MAXIMUM _
WAIT_OBJECTS RegisterWaitForSingleObject 64
WaitForMultipleObjects
63
/0
VOID WINAPI WaitOrTimerCallbackFunc(
PVOID pvContext,
BOOLEAN fTimerOrWaitFired);
fTimerOrWaitFired TRUE
FALSE
RegisterWaitForSingleObject dwFlags WT_EXECUTEIN-
WAITTHREAD

1/0

/0
WT_EXECUTEINIOTHREAD WT_EXECUTEINPERSISTENTTHREAD
WT_EXECUTELONGFUNCTION
1/0
/0
WT_EXECUTEONLYONCE

WT_
EXECUTEONLY ONCE

WT_EXECUTEONLYONCE

BOOL UnregisterWaitEx(
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HANDLE hWaitHandle,
HANDLE hCompletionEvent);

RegisterWaitForSingleObject

DeleteTimerQueueTimer NULL
INVALID_HANDLE VALUE

UnregisterWaitEx TRUE FALSE
GetL astError STATUS _PENDING
INVALID_HANDLE VALUE UnregisterWaitEx
UnregisterWaitEx
WaitForMultipleObjects WaitForMultipleObjects
PulseEvent
PulseEvent
114 4 I/0
/0
1/0 1/10
/0
/0 /0
1/0 1/0
1/0

BOOL BindIoCompletionCallback(
HANDLE hDevice,
POVERLAPPED_COMPLETION_ROUTINE pfnCallback,
ULONG dwFlags);

CreateloCompletionPort hDevice
BindloCompletionCallback 1/0
/O /0

/0

VOID WINAPI OverlappedCompletionRoutine(
DWORD dwErrorCode,
DWORD dwNumberOfBytesTransferred,
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POVERLAPPED pOverlapped);

OVERLAPPED BindloCompletionCallback
OVERLAPPED ReadFile WriteFile
I/0
OverlappedCompletionRoutine
OverlappedCompletionRoutine
OVERLAPPED
1/0
/0
/O
BindloCompletionCallback dwFlags
0 WT_EXECUTEINIOTHREAD /0
/0 OverlappedCompletionRoutine

1/0 1/10 /0

/0
/O BindloCompletionCallback

WT_EXECUTEINIOTHREAD

1/0 1/0

/O
WT_EXECUTEINIOTHREAD
OverlappedCompletionRoutine QueueUserWorkltem

WT_EXECUTEINIOTHREAD



