x86

Microsoft

FALSE TRUE

Microsoft

1000 CPU

TRUE

Microsoft Windows

FALSE
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Windows

9-1

9.1

WaitForSingleObject:

DWORD WaitForSingleObject(
HANDLE hObject,
DWORD dwMilliseconds);



CMM'bUb.CoM

hObject /
dwMilliseconds

hProcess
WaitForSingleObject(hProcess, INFINITE);

INFINITE WaitForSingleObject
INFINITE OXFFFFFFFF
INFINITE
CPU
INFINITE WaitForSingleObject

DWORD dw = WaitForSingleObject(hProcess, 5000);
switch (dw) {

case WAIT_OBJECT_@:
// The process terminated.
break;

case WAIT_TIMEOUT:

// The process did not terminate within 5000 milliseconds.
break;

case WAIT_FAILED:

// Bad call to function (invalid handle?)
break; i

5000ms

5000ms 5000ms

dwMillisecond 0 0 WaitForSingleObject
WaitForSingleObject

WAIT_OBJECT 0
WAIT_TIMEOUT

Object WAIT_FAILED
WaitForMultipleObjects WaitForSingleObject

GetL astError

DWORD WaitForMultipleObjects(
DWORD dwCount,
CONST HANDLE* phObjects,
BOOL fWaitAll,
DWORD dwMilliseconds);

dwCount

WAIT_OBJECTS Windows 64 phObjects

WaitForMultipleObjects

WaitForSingle

1 MAXIMUM_
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fwaitAll
TRUE
dwMilliseconds WaitForSingleObject
INFINITE
WaitForMultipleObjects
WAIT_FAILED WAIT_TIMEOUT fWaitAll
TRUE WAIT_OBJECT O fwaitAll
FALSE
WAIT_OBJECT_O WAIT_OBJECT_0O+dwCount-1
WAIT_TIMEOUT WAIT_FAILED
WAIT_OBJECT_O WaitForMultipleObjects

HANDLE h[3];

h[@] = hProcessl;

h[1] = hProcess2;

h[2] = hProcess3; :

DWORD dw = WaitForMultipleObjects(3, h, FALSE, 5080);

switch (dw) {

case WAIT_FAILED:

// Bad call to function (invalid handle?)
break;

case WAIT_TIMEOUT:
// None of the objects became signaled within 5000 milliseconds.
break;

case WAIT_OBJECT_O + 0:
// The process identified by h[0] (hProcessl) terminated.
break;

case WAIT_OBJECT_@ + 1:
// The process identified by h[1] (hProcess2) terminated.
break;

case WAIT_OBJECT_@ + 2:

// The process identified by h[2] (hProcess3) terminated.
break;

fWaitAll FALSE WaitForMultipleObjects 0

0 WaitForMultipleObjects
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WAIT_OBJECT 0
9.2

WaitForSingleObject WaitForMultipleObjects

WAIT_OBJECT_O WAIT_TIMEOUT WAIT_FAILED

WAIT_OBJECT 0

Microsoft

WaitForMultipleObjects
WaitForMultipleObjects

WaitForMultipleObjects

HANDLE h[2];

h{@] = hAutoResetEventl; // Initially nonsignaled
h[1] = hAutoResetEvent2; // Initially nonsignaled
WaitForMultipleObjects(2, h, TRUE, INFINITE);

WaitForMultipleObjects
hAutoResetEvent1
hA utoResetEvent2
hAutoResetEvent1
hAutoResetEvent2

hAutoResetEvent1

WaitForMultipleObjects

hAutoResetEventl
hAutoResetEvent2

WaitForM ultipleObjects

Microsoft
" Microsoft
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Microsoft

Microsoft

9.3

CreateEvent

HANDLE CreateEvent(
PSECURITY_ATTRIBUTES psa,
BOOL fManualReset,

BOOL fInitialState,
PCTSTR pszName);

3

FMannual Reset TRUE
FALSE flnitial State
TRUE FALSE createEvent

pszName DuplicateHandle CreateEvent
OpenEvent, pszName CreateEvent
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HANDLE OpenEvent(
DWORD fdwAccess,
BOOL fInherit,
PCTSTR pszName);

CloseHandle
SetEvent

BOOL SetEvent(HANDLE hEvent);

ResetEvent
BOOL ResetEvent(HANDLE hEvent);

Microsoft

ResetEvent
Microsoft

// Create a global handle to a manual-reset, nonsignaled event.
HANDLE g_hEvent;

int WINAPI WinMain(...) {

// Create the manual-reset, nonsignaled .event.
g_hEvent = CreateEve\nt(NULL, TRUE, FALSE, NULL):

// Spawn 3 new threads.
HANDLE hThread[3]:;
DWORD dwThreadlID; .

hThread[8] = _beginthreadex(NULL, @, WordCount, NULL, 8, &dwThreadID):
hThread[1] = _beginthreadex(NULL, @, SpellCheck, NULL, @, &dwThreadID);
hThread[2] = —beginthreadex(NULL, @, GrammarCheck, NULL, ©, &dwThreadID);

OpenFileAndReadContentsIntoMemory(...);

// Allow all 3 threads'to access the memory.
SetEvent(g_hEvent);

}

DWORD WINAPI WordCount(PVOID pvParam) {
// Wait until the file's data is in memory.
WaitForSingleObject(g_hEvent, INFINITE);

// Access the memory block.

return(9);
}

DWORD WINAPI SpellCheck (PVOID pvParam) {
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// Wait until the file's data is in memory.
WaitForSingleObject(g_hEvent, INFINITE);

// Access the memory block.

return(@);
}

DWORD WINAPI GrammarCheck (PVOID pvParam) {

// Wait until the file's data is in memory.
WaitForSingleObject(g_hEvent, INFINITE);

// Access the memory block.

return(@):

}
WaitForSingleObject
SetEvent
3 CPU
3
CPU 3
SetEvent
SetEvent WinMain

DWORD WINAPI WordCount(PVOID pvParam) {

// Wait until the file's data is in memory.
WaitForSingleObject(g_hEvent, INFINITE);

// Access the memory block.
SetEvent(g_hEvent);
return(@);

}

DWORD WINAPI SpellCheck (PVOID pvParam) {

// Wait until the file's .data is in memory.
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Access the memory block.
SetEvent(g_hEvent);
return(0);

}

DWORD WINAPI GrammarCheck (PVOID pvParam) {

// Wait until the file's data is in memory.
WaitForSingleObject(g_hEvent, INFINITE);

// Access the memory block.

SetEvent

SetEvent
/
BOOL PulseEvent(HANDLE hEvent);
PulseEvent
SetEvent ResetEvent
Pul seEvent
Pul seEvent
PulseEvent
SingleObjectAndWait
Handshake
9-1 Handshake “ 09 Handshake.exe”
Handshake 9-3
Handshake

Result Handshake
Handshake

PulseEvent

PulseEvent
Pul seEvent

09-Handshake
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#% Handshake = =] B3

Client zide

Bequest:

9-3 Handshake
9
hevtRequestSubmitted
g_hevtResultReturned
ServerThread
DialogBox

Request Submit Request To

Server( )
g_hevtRequestSubmitted g_hevtResultReturened
g_hevtResultReturned

ResetEvent

g_hevtResultReturned
Result

_tWinMain DialogBox

WaitForM ultipleObjects
WaitForSingleObject

3 CloseHandle
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9-1 Handshake

m Handshake.cpp

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

Module: - Handshake.cpp
Notices: Copyright (c) 20808 Jeffrey Richter

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

#include "..\CmnHdr.h" /+ See Appendix A. */
#include <windowsx.h>

#include <tchar.h>

#include <process.h> // For beginthreadex
#include "Resource.h”

JIIIIIIITLIE LTI I I LI II I LI i AT Ei I et il ia1i100014111101111171111

// This event is signaled when the client has a request for the server
HANDLE g_hevtRequestSubmitted:

// This event is signaled when the server has a result for the client
HANDLE g_hevtResultReturned;

// The buffer shared between the client and server threads
TCHAR g_szSharedRequestAndResultBuffer[1024];

// The special value sent from the client that causes the
// server thread to terminate cleanly.

TCHAR g_szServerShutdown[] = TEXT("Server Shutdown);

LLLTTILELLEL I ELEET LI ETLETI T E 0TI I I A FER L ELIIEETIIIEEEI07008071)

// This is the code executed by the server thread
DWORD WINAPI ServerThread(PVOID pvParam) {

// Assume that the server thread is to run forever
BOOL fShutdown = FALSE;

while (!fShutdown) {

// Wait for the client to submit a request
WaitForSingleObject(g_hevtRequestSubmitted, INFINITE);

// Check to see if the client wants the server to terminate
fShutdown =

(Tstrcmpi(g_szSharedRequestAndResultBuffer, g_szServerShutdown) == 8);

if (!fShutdown) {
// Process the client’s request (reverse the string)
~tcsrev(g_szSharedRequestAndResultBuffer);

}
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// Let the client process the request’s result
SetEvent(g_hevtResultReturned):
}

// The client wants us to shutdown, exit
return(0);

LITLLTTLLITILLIT LI T IR L EL LRI T A LI ETTEILETII I 0T ETTETI IR RIEIEiI 001017000107

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

//'Initialize the edit control with some test data request
Edit_SetText(GetDlgItem(hwnd, IDC_REQUEST), TEXT("Some test data"));

return(TRUE);

R L R R ey

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

switch (id) {

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

case IDC_SUBMIT: // Submit a request to the server thread

// Copy the request string into the shared data buffer

Edit_GetText(GetDlgItem{hwnd, IDC_REQUEST),
g_szSharedRequestAndResultBuffer,
chDIMOF(g_szSharedRequestAndResultBuffer));

// Let the server thread know that a request 1s ready in the buffer
SetEvent(g_hevtRequestSubmitted);

// Wait for the server to process the request and give us the result
WaitForSingleObject(g_hevtResultReturned, INFINITE);

// Let the user know the result
Edit_SetText(GetDlgItem(hwnd, IDC_RESULT),
g_szSharedRequestAndResultBuffer);

break;

e i
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INT_PTR WINAPI D1g_Proc(HWND hwnd, UINT uMsg, WPARAM wParam, LPARAM 1Param) {

switch (uMsg) { ) ]
CchHANDLE_DLGMSG(hwnd, WM_INITDIALOG, D1g_OnInitDialog):

chHANDLE_DLGMSG(hwnd, WM_COMMAND, DTg_OnCommand);

}
return(FALSE);

THTHILTELEE LI LTI LTI T L EE TR LA I I EEEELTE LRI R EEITITIELRIIIITE10707011

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

}

// Create & initialize the 2 nonsignaled, auto-reset events
g_hevtRequestSubmitted = CreateEvent(NULL, FALSE, FALSE, NULL) ;
g_hevtResultReturned = CreateEvent(NULL, FALSE, FALSE, NULL):

// Spawn the server thread

DWORD dwThreadID;

HANDLE hThreadServer = chBEGINTHREADEX(NULL, @, ServerThread, NULL,
0, &dwThreadID);

// Execute the client thread's user-interface
DialogBox(hinstExe, MAKEINTRESOURCE ( IDD_HANDSHAKE), NULL, Dlg_Proc);

// The client's UI is closing, have the server thread shutdown
Istrepy(g_szSharedRequestAndResultBuffer, g_szServerShutdown);
SetEvent(g_hevtRequestSubmitted):

// Wait for the server thread to acknowledge the shutdown AND
// wait for the server thread to fully terminate

HANDLE h[2];

h{@]l = g_hevtResultReturned;

h[1] = hThreadServer;

WaitForMultipleObjects(2, h, TRUE, INFINITE);

// Properly clean up everything
CloseHandle(hThreadServer);
CloseHandle(g_hevtRequestSubmitted);
CloseHandle(g_hevtResultReturned);

// The client thread terminates with the whole process
return(9);

IHTITIIIILILII 10 100001701010111 End of File J/1/717117111111171717101111171147

Handshake.rc

//Microsoft Developer Studio generated resource script.

I/

f#¢include "resource.h”

ffdefine APSTUDIO_READONLY_SYMBOLS
/////////////////////////////////////////////////////////////////////////////

1/
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// Generated from the TEXTINCLUDE 2 resource.

/!
#inctude "afxres.h"

s
ffundef APSTUDIO_READONLY_SYMBOLS

/////////////////////////////////////////////////////////////////////////////
// English (U.S.) resources

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

LANGUAGE LANG_ENGLISH, SUBLANG_ENGLISH_US

#pragma code_page(1252)

frendif //_WIN32

JILIEIII LI I L LI LTI EEII I i I I i III i i1 it i iiiiiiiiiiistsiiirisiii
//

// Dialog

//

IDD_HANDSHAKE DIALOG DISCARDABLE @, @, 256, 81

STYLE DS_CENTER | WS_MINIMIZEBOX | WS_CAPTION | WS_SYSMENU
CAPTION "Handshake"

FONT 8, "MS Sans Serif"

BEGIN
GROUPBOX "Client side”,IDC_STATIC,4,4,248,72
LTEXT “&Request:",IDC_STATIC,12,18,30,8
EDITTEXT IDC_REQUEST,48,16,196,14,ES_AUTOHSCROLL
DEFPUSHBUTTON  "&Submit Request to Server”,IDC_SUBMIT,86,36,96,14
LTEXT "Result:",IDC_STATIC,12,58,23,8
EDITTEXT IDC_RESULT,48,56,196,16,ES_AUTOHSCROLL | ES_READONLY
END

;;///////////////////////////////////////////////////////////////////////////

// DESIGNINFO
1/

ffifdef APSTUDIO_INVOKED
GUIDELINES DESIGNINFO DISCARDABLE
BEGIN
IDD_HANDSHAKE, DIALOG
BEGIN
LEFTMARGIN, 7
RIGHTMARGIN, 249
TOPMARGIN, 7
BOTTOMMARGIN, 74
END
END
fendif // APSTUDIO_INVOKED

#ifdef APSTUDIO_INVOKED
;5///////////////////////////////////////////////////////////////////////////
// TEXTINCLUDE

//
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1 TEXTINCLUDE DISCARDABLE
BEGIN

"resource.h\@"
END

2 TEXTINCLUDE DISCARDABLE

BEGIN
"#include ""afxres.h""\r\n"
"\0"

END

3 TEXTINCLUDE DISCARDABLE
BEGIN

"\r\n"
"\0"
END

ffendif // APSTUDIO_INVOKED

JITHETIIIIL I 0TI FEEIL I I i it iiiiiiiiiiidtitiii i ttiiiitiriiiitiireirieiiiy
//

// Icon

//

// Icon with lowest ID value placed first to ensure application icon

// remains consistent on all systems.
IDI_HANDSHAKE ICON DISCARDABLE "Handshake.ico"

ffendif // English (U.S.) resources
/////////////////////////////////////////////////////////////////////////////

fHifndef APSTUDIO_INVOKED
/////////////////////////////////////////////////////////////////////////////

//
// Generated from the TEXTINCLUDE 3 resource.
/7

JITIEIIITILETIIEII I LTI I IEILELE LI ET I LTI E I LI iii it iiiiiiiiiiiiineliiisii
fendif // not APSTUDIO_INVOKED

CreateWaitableTimer
HANDLE CreateWaitableTimer(
PSECURITY_ATTRIBUTES psa,
BOOL fManualReset,
PCTSTR pszName);

psa pszName 3

OpenWaitableTimer
HANDLE OpenWaitableTimer(
DWORD dwDesiredAccess,
BOOL bInheritHandle,
PCTSTR pszName);
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fManual Reset

SetWaitableTimer

BOOL SetWaitableTimer(
HANDLE hTimer,
const LARGE_INTEGER #pDueTime,
LONG T1Period,
PTIMERAPCROUTINE pfnCompletionRoutine,
PVOID pvArgToCompletionRoutine,
BOOL fResume);

hTimer
pDueTime |Period PDueTimer

|Period
2002 1 1 1 6

// Declare our local variables.
HANDLE hTimer;

SYSTEMTIME st;

FILETIME ftLocal, ftUTC;
LARGE_INTEGER 1iUTC;

// Create an auto-reset timer.
hTimer = CreateWaitableTimer(NULL, FALSE, NULL):

// First signaling is at January 1, 2002, at 1:00 P.M. (local time).
st.wYear = 2002; // Year

st.wMonth =1; // January

st.wDayOfWeek = 0; // Ignored

st.wDay =1; // The first of the month
st.wHour = 13; // 1PM

st.wMinute = 0; // @ minutes into the hour
st.wSecond =0; // @ seconds into the minute
st.wMilliseconds = 0; // @ milliseconds into the second

SystemTimeToFileTime(&st, &ftlLocal);

// Convert local time to UTC time.

LocalFileTimeToFileTime(&ftLocal, &ftUTC);

// Convert FILETIME to LARGE_INTEGER because of different alignment.
1iUTC.LowPart = ftUTC.dwLowDateTime;

1iUTC.HighPart = ftUTC.dwHighDateTime;

// Set the timer.
SetWaitableTimer(hTimer, &1iUTC, 6 * 60 * 608 * 1000,
NULL, NULL, FALSE);

SYSTEMTIME
SetWaitableTimer
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LARGE_INTEGER * SYSTEMTIME
FILETIME LARGE_INTEGER 32
SYSTEMTIME FILETIME SetWaitableTimer
uTC LocalFileTimeToFileTime

FILETIME LARGE_INTEGER
FILETIME SetWaitableTimer

// Set the timer.
SetWaitableTimer(hTimer, (PLARGE_INTEGER) &ftUTC,

6 * 60 *+ 60 = 1000, NULL, NULL. FALSE):
FILETIME LARGE_INTEGER

FILETIME
32 LARGE_INTEGER 64
SetWaitableTimer FILETIME
FILETIME 64 LARGE_INTEGER
64
FILETIME LARGE_INTEGER LARGE_INTEGER
SetWaitableTimer
x86 x86 CPU
FILETIME SetWaitablrTimer
Alpha x86
EXCEPTION_DATATYPE_MISALIGNMENT
x86
13
2002 1 1 1 6h
|Period
6h 21 600 000 6hx 60minx
60sx 1000ms 1975 1 1 1
SetWaitableTimer
SetWaitableTimer pDueTime
100ns 100ns 100ns
1s=1000ms=1000000us=1000000000ns
SetWaitableTimer 5s

// Declare our local variables.
HANDLE hTimer;
LARGE_INTEGER 11;

/! Create an auto-reset timer.
hTimer = CreateWaitableTimer(NULL, FALSE, NULL);

// Egt the timer to go off 5 seconds after calling SetWaitableTimer.
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// Timer unit is 10@-nanoseconds.
const int nTimerUnitsPerSecond = 10000000;

// Negate the time so that SetWaitableTimer knows we
// want relative time instead of absolute time.
1i.QuadPart = -(5 * nTimerUnitsPerSecond):

// Set the timer.
SetWaitableTimer(hTimer, &1i, 6 * 60 * 60 * 1000,

NULL, NULL, FALSE);

|Period 0 CloseHandle
SetWaitableTimer

SetWaitableTimer fResume
FALSE

TRUE

fResume FALSE

CPU
Cancel WaitableTimer

BOOL CancelWaitableTimer(HANDLE hTimer);
SetWaitableTimer

SetWaitableTimer CancelWaitableTimer SetWaitableTimer

94.1 APC

WaitForSingleObject WaitForMultipleObjects
SetWaitableTimer

Microsoft
APC
SetWaitableTimer pfnCompletionRoutine
pvArgCompletionRoutine NULL SetWaitableTime NULL
APC APC

VOID APIENTRY TimerAPCRoutine(PVOID pvArgToCompletionRoutine,
DWORD dwTimerLowValue, DWORD dwTimerHighValue) {

// Do whatever you want here.
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TimerAPCRoutine
SetWaitableTimer
SleepEx, WaitForSngleObjectEx
WaitForMultipleObjectsEx MsgWaitForMultipleObjectsEx  SingleObject-AndWait

APC
APC APC
SetWaitableTimer pvArgToCompletionRoutine
TimerAPCRoutine dwTimerLowValue dwTimerHighVaue

VOID APIENTRY TimerAPCRoutine(PVOID pvArgToCompletionRoutine,
DWORD dwTimerLowValue, DWORD dwTimerHighValue) {

FILETIME ftUTC, ftlocal;
SYSTEMTIME st;
TCHAR szBuf[2561;

// Put the time in a FILETIME structure.
ftUTC.dwLowDateTime = dwTimerLowValue:
ftUTC.dwHighDateTime =‘dwTimerHighValue;

// Convert the UTC time to the user's local time.
FileTimeToLocalFileTime(&ftUTC, &ftLocal):

// Convert the FILETIME to the SYSTEMTIME structure
// required by GetDateFormat and GetTimeFormat.
FileTimeToSystemTime(&ftLocal, &st);

// Construct a string with the
// date/time that the timer went off.
GetDateFormat (LOCALE_USER_DEFAULT, DATE_LONGDATE,
&st. NULL, szBuf, sizeof(szBuf) / sizeof(TCHAR));
_tecscat(szBuf, __TEXT(" ™));
GetTimeFormat(LOCALE_USER_DEFAULT, @,
&st, NULL, _tcschr(szBuf, @),
sizeof(szBuf) / sizeof(TCHAR) - _tcslen(szBuf));

// Show the time to the user.

MessageBox(NULL, szBuf, "Timer went off at...", MB_OK);
} .
APC
TimerAPCRoutine APC
APC

void SomeFunc() {
// Create a timer. (It doesn't matter whether it's manual-reset

// or auto-reset.)
HANDLE hTimer = CreateWaitableTimer(NULL, TRUE, NULL);

// Set timer to go off in 5 seconds.
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LARGE_INTI GER 19 = { @ }:
SetWaitableTimer(hTimer, &1i, 5000, TimerAPCRoutine, NULL, FALSE

// Wait in an alertable state for the timer to go off.
STeepEx(INFINITE, TRUE);

CloseHandle(hTimer);

HANDLE hTimer = CreateWaitableTimer(NULL, FALSE, NULL);
SetWaitableTimer(hTimer, ..., TimerAPCRoutine,...);
WaitForSingleObjectEx(hTimer, INFINITE, TRUE);

WaitForSingleObjectEx

APC
APC
9.4.2
11
CreateTimerQueueTimer
APC
APC /0 /0

PostQueuedCompl etionStatus

Windows
SetTimer

WM_TIMER SetTimer
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MsgWaitForM ultipleObjects

27
WM_TIMER
9.5
32
5 5
5
3 3
5
0
. 0
. 0
HANDLE CreateSemaphore(
PSECURITY_ATTRIBUTE psa,
LONG T1InitialCount,
LONG TMaximumCount,
PCTSTR pszName):
psa pszName 3 OpenSemaphore

HANDLE OpenSemaphore(
DWORD fdwAccess,
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BOOL bInheritHandle,
PCTSTR pszName):

IMaximumCount
32 2 147 483 647

CreateSemaphore
HANDLE hsem = CreateSemaphore(NULL, @, 5, NULL);

5

ReleaseSemaphore

BOOL ReleaseSemaphore(
HANDLE hsem,
LONG TReleaseCount,
PLONG pl1PreviousCount);

IReleaseCount

|ReleaseCount 1
*pl PreviousCount
NULL

Rel easeSemaphore
* pl PreviousCount

ReleaseSemaphore 0

9.6

mutex

IInitial Count

0
0
2
| ReleaseCount 0
Rel easeSemaphore
*plPrevious
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HANDLE CreateMutex(
PSECURITY_ATTRIBUTES psa,
BOOL fInitialOwner,
PCTSTR pszName);

psa pszName 3

HANDLE OpenMutex(
DWORD fdwAccess,
BOOL bInheritHandle,
PCTSTR pszName);

flnitial Owner
ID
flnitialOwner TRUE
1 ID 0
ID O ID
ID 0
1
ID

CreateM utex
OpenM utex
FALSE
0
ID ID
ID 0
ID 1
0 ID
ID ID
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BOOL ReleaseMutex(HANDLE hMutex);

1

0

0 ID 0

ID ID

9.6.1
ReleaseM utex
ID
ReleaseM utex

GetL astError ERROR_NOT_OWNER

TerminateThread ExitProcess TerminateProcess

WAIT_ABANDONED

ReleaseM utex

ReleaseM utex

FALSE

ExitThread

WAIT_OBJECT_ 0

WAIT_ABANDONED



Chinas=pubecom

TerminateThread

9.6.2
9-1
9-1
HANDLE hmtx CRITICAL_SECTION cs
hmtx=CreateM utex InitializeCritical Section(& es)
NULL FALSE NULL
CloseHandle hmtx DeleteCritical Section  &cs
WaitForSingleObject EnterCritical Section &cs
hmtx,INFINITE
0 WaitForSingleObject TryEnterCriticalSection  &cs
hmtx,0
WaitForSingleObject
hmtx,dwMilliseconds
ReleaseMutex hmtx LeaveCriticalSection &cs
WaitForMultipleObjects
9.6.3 Queue
9-2 Queue “ 09 Queue.exe
09-Queue
Queue 9-4
Queue 4
Client Threads
1
0
Server Threads
0 0
1
10
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9
2w Queue !E
—Client threads———————————————— — Server thread

Sending 0:1 0 Processing 0:1
Sending 1:1 1: Processing 1:1
Sending 2:1 0 Processing 2:1
Sending 3.1 0 Processing 0:2
Sending 0:2 0 Processing 1:2
Sending 1:2 1: Processing 3.1
Sending 2:2 0: Processing 2:2
Sending 32 : P ing 0:
Sending 0:3

Sending 1:3

Sending 2:3

Sending 3:3

Sending 0.4

Sending 1:4

Sending 2.4

Sending 3.4

Sending 0.5

Sending 1.5

Sending 2:5

Sending 3:5 [full)
.6

9-4 Queue

C++
CQueue

class CQueue {
public:
struct ELEMENT {
int m_nThreadNum, m_nRequestNum;
// Other element data should go here.

}:
typedef ELEMENT* PELEMENT;
private:
PELEMENT m_pElements; // Array of elements to be processed
int m_nMaxElements; // # of elements in the array
HANDLE m_h[2]; - // Mutex & semaphore handles
HANDLE  &m_hmtxQ; // Reference to m_h[@]

HANDLE  &m_hsemNumElements; // Reference to m_h[1]
public:

CQueue(int nMaxElements);
~CQueue();

BOOL Append(PELEMENT pElement, DWORD dwMilliseconds);
BOOL Remove(PELEMENT pElement, DWORD dwMilliseconds):

ELEMENT

m_pElements ELEMENT
/ M_nMaxElements
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Cqueue m_h

CQueue
WaitForMultipleObjects

m_hmtxQ m_hsemNumElements CQueue
m_h[0] m_h[1]

CQueue
Append ELEMENT
Append WaitForSingleObject m_hmtxQ
WAIT_OBJECT _0,
Append ReleaseSemaphore 1
ReleaseSemaphore
Rel easeSemaphore IPreviousCount
Append Release
Append
Remove
Remove
WairForM ultipleObjects
WAIT_OBJECT_O
0
ReleaseM utex
Append ReleaseSemaphore
Remove
WaitForM ultipleObjects 1
CQueue
9-2 CQueue

;‘ Queue.cpp

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

Module: Queue.cpp
Notices: Copyright (c) 2800 Jeffrey Richter

******************************************************************************/
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f#include "..\CmnHdr.h" /+ See Appendix A. =/
#include <windowsx.h>

#include <tchar.h>

#finclude <process.h> // For _beginthreadex
#include "Resource.h"

TITTEEETTII LTI L LTI T I LTI L LI EL I I T I LI EE T I 001100 11710077017

class CQueue {
public:
struct ELEMENT {
int m_nThreadNum, m_nRequestNum;

// Other element data should go here

};
typedef ELEMENT* PELEMENT;
private:
PELEMENT m_pElements; // Array of elements to be processed
int m_nMaxElements; // Maximum # of elements in the array
HANDLE m_h[2]; /! Mutex & semaphore handles
HANDLE  &m_hmtxQ: // Reference to m_h[0]
HANDLE  &m_hsemNumElements; // Reference to m_h[1]
pubtic:
CQueue(int nMaxElements):
~CQueue();

BOOL Append(PELEMENT pElement, DWORD dwMilliseconds);
BOOL Remove(PELEMENT pElement. DWORD dwMilliseconds);
};

LHTTEATIINTTITTITTT I LTI DT EEEL T L PR T I 1100700000000 8000700081701¢1117

CQueue: :CQueue{int nMaxElements)
: m_bhmtxQ(m_h[@]), m_hsemNumElements(m_h[1]) {

m_pElements = (PELEMENT)
HeapAlloc(GetProcessHeap(), @, sizeof(ELEMENT) = nMaxElements);
m_nMaxElements = nMaxElements;
m_hmtxQ = CreateMutex(NULL, FALSE, NULL);
m_hsemNumElements = CreateSemaphore(NULL, @, nMaxElements, NULL);

LHTELTEITTHIT T ERET L L EE AL T EEII I 00 HETTT L EETT 10018 00801107117147

CQueue: :~CQueue() {

CloseHandle(m_hsemNumElements);

CloseHandle(m_hmtxQ);

HeapFree(GetProcessHeap(), 0, m_pElements);
}

THHLEETHIIT I TTIT LTI LI L L E LI EE LS ERTA L7000 iR P T ET 7181 E080717107011717
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BOOL CQueue::Append(PELEMENT pElement, DWORD dwTimeout) {

FALSE;
WaitForSingleObject(m_hmtxq, dwTimeout);

BOOL fOk
DWORD dw

if (dw == WAIT_OBJECT_9) [
// This thread has exclusive access to the queue

/{/ Increment the number of elements in the queue

LONG TPrevCount;
fok = Re]easeSemaphore(m_hsemNumEIements, 1, &1PrevCount);

1f. (fok) {
// The queue is not full; append the new element

m_pE1ements£1Prevcount] = *pElement;
} else { :

// The queue s full; set the error code and return failure
SetLastError(ERROR_DATABASE_FULL):
} f

// Allow other threads to access the queue
ReleaseMutex(m_hmtxQ);

} else {
/! Timeout, set error code and return failure

SetLastError(ERROR_TIMEQUT);
}

return(fok); // Call GetLastError for more info

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

BOOL CQueue::Remove(PELEMENT pElement, DWORD dwTimeout) {

// Wait for exclusive access to queue and for queue to have element.
BOOL f0k = (waitForMultip]eObjects(chDIMOF(m_h), m_h, TRUE, dwTimeout)
== WAIT_OBJECT_0);

if (fok) {
// The queue has an element; pull it from the queue

*pElement = m_pElements{@];

// Shift the remaining elements down
MoveMemory (&m_pElements[2], &m_pElements[1],

sizeof(ELEMENT) = (m_nMaxElements - 1)};

// Allow other threads to access the queue
ReleaseMutex(m_ hmtxQ);

} else { )
// Timeout, set error code and return failure

SetLastError (ERROR_TIMEOUT):
}

return(f0k); // Call GetLastError for more info
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CQueue g_q{(10); // The shared queue
volatile BOOL g_fShutdown = FALSE: // Signals client/server threads to die
HWND g_hwnd; // How client/server threads give status

// Handles to all client/server threads & number of cifent/server threads
HANDLE g_hThreads[MAXIMUM_WAIT_OBJECTST;
int g_nNumThreads = 0;
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DWORD WINAPI ClientThread(PVOID pvParam) {

int nThreadNum = PtrToUlong(pvParam);
HWND hwndlB = GetDlgltem(g_hwnd, IDC_CLIENTS);

for (int nRequestNum = 1; !g_fShutdown; nRequestNum++) {

TCHAR sz[10241;
CQueue::ELEMENT e = { nThreadNum, nRequestNum };

// Try to put an element on the queue
if (g_g.Append(&e, 200)) {

// Indicate which thread sent it and which request
wsprintf(sz, TEXT("Sending %d:%d"), nThreadNum, nRequestNum);
} else {

// Couldn't put an element on the queue
wsprintf(sz, TEXT("Sending %d:%d (%s)"), nThreadNum, nRequestNum,
(GetLastError() == ERROR_TIMEQUT)
? TEXT("timeout™) : TEXT("full™));
}

// Show result of appending element
ListBox_SetCurSel(hwndLB, ListBox_AddString(hwndLB, sz)):
) Sleep(2500); // Wait before appending another element

return(9);
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DWORD WINAPI ServerThread(PVOID pvParam) {

int nThreadNum = PtrToUlong(pvParam);
HWND hwndlB = GetDlgltem(g_hwnd, IDC_SERVERS):
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while (lg_fShutdown) {

TCHAR sz[1024];
CQueue: :ELEMENT e;

// Try to get an element from the queue
if (g_g.Remove{&e, 5000)) {

// Indicate which thread is processing it, which thread
// sent it, and which request we're processing I
wsprintf(sz, TEXT("%d: Processing %d:%d"),

nThreadNum, e.m_nThreadNum, e.m_nRequestNum);

/1 The server takes some time to process the request
Sleep(20060 * e.m_nThreadNum);

} else { :
// Couldn't get an element from the queue
wsprintf(sz, TEXT("%d: (timeout)™), nThreadNum);
}

// Show result of processing element
ListBox_SetCurSel(hwndLB, ListBox_AddString(hwndLB, sz));

I

return(9);
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BOOL D1g_OnInitDialog(HWND hwnd, HWND hwndFocus, LPARAM 1Param) {

chSETDLGICONS(hwnd, IDI_QUEUE);

g_hwnd = hwnd; // Used by client/server threads to show status

DWORD dwThreadID;

// Create the client threads
for (int x = 0; x < 4; x++)
g_hThreads{g_nNumThreads++] =
chBEGINTHREADEX(NULL, @, ClientThread, (PVOID) (INT_PTR) x,
0, &dwThreadID);

// Create the server threads
for (x = 0; x < 2; x++)
g_hThreads[g_nNumThreads++] =
chBEGINTHREADEX(NULL, @, ServerThread, (PVOID) (INT_PTR) x,

0, &dwThreadID);

return(TRUE);
}

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

switch (id) {
case IDCANCEL:
EndDialog(hwnd, id); -
break;
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INT_PTR WINAPI D1g_Proc(HWND hwnd, UINT uMsg, WPARAM wParam, LPARAM 1Param) {

switch (uMsg) {
ChHANDLE_DLGMSG(hwnd, WM_INITDIALOG, Dl1g_OnInitDialog);
chHANDLE_DLGMSG(hwnd, WM_COMMAND, D1g_OnCommand) ;

}

return(FALSE);
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int WINAPI _tWinMain(HINSTANCE hinstExe, HINSTANCE, PTSTR pszCmdLine, int) {

DialogBox(hinstExe, MAKEINTRESOURCE(IDD_QUEUE), NULL, Dl1g_Proc);
InterlockedExchangePointer((PVOID*) &g_fShutdown, (PVOID} TRUE);

// Wait for all the threads to terminate & then cleanup
WaitForMultipleObjects(g_nNumThreads, g_hThreads, TRUE, INFINITE);
while (g_nNumThreads--)

CloseHandle(g_hThreads[g_nNumThreads]):

return(@);

HILTLELLEL LI ITIET 10100170717 End of File [7/117101700170071F0071101714770717

Queue.rc

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

ftdefine APSTUDIO_READONLY_SYMBOLS

LELELTIERIII I L LI I T AP ETII L0000 EIDIEELE 00000 T111077000000000770077111171
// ’

// Generated from the TEXTINCLUDE 2 resource.

//

#include "afxres.h"

LOTETITITII LI LTI ELT I I T LI B LI EEII I 0T EITIE I8 E10000700710071001171101)
ffundef APSTUDIO_READONLY_SYMBOLS
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/////////////////////////////////////////////////////////////////////////////
// English (U.S.) resources

#if !defined (AFX_RESOURCE_DLL) |} defined (AFX_TARG_ENU)
#ifdef _WIN32

LANGUAGE LANG_ENGLISH, SUBLANG_ENGLISH_US

fipragma code_page(1252)

#endif //_WIN32

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

// Dialog

//

1DD_QUEUE DIALOG DISCARDABLE 38, 36, 298, 225

STYLE WS_MINIMIZEBOX | WS_VISIBLE | WS_CAPTION | WS_SYSMENU
CAPTION "Queue™

FONT 8, "MS Sans Serif”

BEGIN
GROUPBOX "8Client threads",IDC_STATIC,4,4,140.216
LISTBOX IDC_CLIENTS,8,16,132,200,NOT LBS_NOTIFY |
LBS_NOINTEGRALHEIGHT | WS_VSCROLL | WS_TABSTOP
GROUPBOX "&Server threads™,IDC_STATIC,156,4,140,216
LISTBOX IDC_SERVERS,160,16,132,200,NOT LBS_NOTIFY |
LBS_NOINTEGRALHEIGHT | WS_VSCROLL | WS_TABSTOP
END

/////////////////////////////////////////////////////////////////////////////
/1!

// Icon

//

// Tcon with lowest ID value placed first to ensure application icon
// remains consistent on all systems.
IDI_QUEVUE ICON DISCARDABLE "Queue.Ico"

fHifdef APSTUDIO_INVOKED
/////////////////////////////////////////////////////////////////////////////
1/

// TEXTINCLUDE

/1

1 TEXTINCLUDE DISCARDABLE
BEGIN

"Resource.h\@"
END

2 TEXTINCLUDE DISCARDABLE

BEGIN
"#include "“afxres.h""\r\n"
"\0"

END

3 TEXTINCLUDE DISCARDABLE
BEGIN

"\r\n"

"\0"
END
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fendif // APSTUDIO_INVOKED
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/7

// DESIGNINFO

/1

#ifdef APSTUDIO_INVOKED
GUIDELINES DESIGNINFO DISCARDABLE
BEGIN
IDD_QUEUE, DIALOG
BEGIN
RIGHTMARGIN, 244
BOTTOMMARGIN, 130
END
END
flendif // APSTUDIO_INVOKED

ffendif // English (U.S.) resources
TIITTTTEITET I T I 00 i i i i it iiiiiitiiiinirrililiirirtifirlitill

#Hifndef APSTUDIO_INVOKED
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//

// Generated from the TEXTINCLUDE 3 resource.

//

LHTTITEIITLITTI LI PP L LT LI 120000700000 00 0000 iiiiiiirieeiitieiil
fendif // not APSTUDIO_INVOKED

9.7
9-2
9-2
ExitProcess TerminateProcess
ExitThread TerminateThread
110 1/10
ResetEvent,Pul se-Event SetEvent/PulseEvent

ResetEvent PulseEvent SetEvent/Pul seEvent
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()

Cancel WaitableTimer

Cancel WaitableTimer

Try EnterCritical Section

SetWaitableTimer
SetWaitableTimer

>0 1
Rel easeSemaphore

Release

L eaveCritical Section

9.8
WaitForSingleObject WaitForMultipleObjects
Windows
Objects
9.8.1 I/0

/0

1/0
9.8.2 WaitForlnputldle
WaitForlnputldie
DWORD WaitForInputIdle(
HANDLE hProcess,
DWORD dwMilliseconds);
hProcess
CreateProcess

CreateProcess

WaitForSingleObject WaitForMultiple

WaitForSingleObject

WaitForlnputldle

WaitForlnputldle
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9
WM_KEYDOWN VK_MENU
WM_KEYDOWN VK_F
WM_KEYUP VK_E
WM_KEYUP VK_MENU
WM_KEYDOWN VK_O
WM_KEYUP VK_O
Alt+F,O
Open
Windows Create
Window WM_KEY*

WaitForlnputldle WaitForlnputldle

16 Windows
WaitForlnputidlie

9.8.3 MsgWaitForMultipleObjects(Ex)

MsgWaitForMultipleObjects M sgWaitForM ulti pleObjectsEx

DWORD MsgWaitForMultipleObjects(
DWORD dwCount,
PHANDLE phObjects,
BOOL fWaitAll,
DWORD dwMilliseconds,
DWORD dwWakeMask):

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

WaitForMultipleObjects

M sgWaitForM ultipleObjectsEx
WaitForMultipleObjects
27

9.8.4 WaitForDebugEvent

Windows

WaitForDebugEvent



China=pubecom

BOOL WaitForDebugEvent(
PDEBUG_EVENT pde,
DWORD dwMilliseconds):

WaitForDebugEvent pde

9.8.5 SingleObjectAndWait

SingleObjectAndWait

DWORD SignalObjectAndWait(
HANDLE hObjectToSignal,
HANDLE hObjectToWaitOn,
DWORD dwMilliseconds,
BOOL fAlertable);

hObjectToSignal
WAIT_FAILED GetLastError
ERROR_INVALID_HANDLE ReleaseM utex
ReleaseSemaphore( 1) ResetEvent
hObjectToWaitOn
dwMilliseconds
fAlertable
WAIT _OBJECT 0 WAIT _TIMEOUT WAIT_FAILED
WAIT_ABANDONED WAIT_IO_COMPLETION
Windows
1000 CPU
2000 CPU
ReleaseMutex(hMutex);
WaitForSingleObject(hEvent, INFINITE);
Signal ObjectAndWait
Signal ObjectAndWait
PluseEvent
PulseEvent

// Perform some work.

SetEvent(hEventWorkerThreadDone);
WaitForSingleObject(hEventMoreWorkToBeDone, INFINITE);

// Do more work.
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SetEvent

WaitForSingleObject(hEventWorkerThreadDone);
PulseEvent(hEventMoreWorkToBeDone);

SetEvent
PulseEvent
SetEvent WaitForSingleObject hEvent
MoreWorkToBeDone
SingleObjectAndWait

// Perform some work.

SignalObjectAndWait(hEventWorkerThreadDone,
hEventMoreWorkToBeDone, INFINITE, FALSE);
// Do more work.

hEventMoreWorkToBe
Done

Windows 98 Windows 98



