
Sep 19 14:20:18 amd64 sshd[20494]: Accepted rsa for esser from ::ffff:87.234.201.207 port 61557
Sep 19 14:27:41 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 20 01:00:01 amd64 /usr/sbin/cron[29278]: (root) CMD (/sbin/evlogmgr -c "severity=DEBUG")
Sep 20 01:00:01 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 20 02:00:01 amd64 /usr/sbin/cron[30103]: (root) CMD (/sbin/evlogmgr -c 'age > "30d"')
Sep 20 02:00:01 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 20 12:46:44 amd64 sshd[6516]: Accepted rsa for esser from ::ffff:87.234.201.207 port 62004
Sep 20 12:46:44 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 20 12:48:41 amd64 sshd[6609]: Accepted rsa for esser from ::ffff:87.234.201.207 port 62105
Sep 20 12:54:44 amd64 sshd[6694]: Accepted rsa for esser from ::ffff:87.234.201.207 port 62514
Sep 20 15:27:35 amd64 sshd[9077]: Accepted rsa for esser from ::ffff:87.234.201.207 port 64242
Sep 20 15:27:35 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 20 16:37:11 amd64 sshd[10102]: Accepted rsa for esser from ::ffff:87.234.201.207 port 63375
Sep 20 16:37:11 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 20 16:38:10 amd64 sshd[10140]: Accepted rsa for esser from ::ffff:87.234.201.207 port 63546
Sep 21 01:00:01 amd64 /usr/sbin/cron[17055]: (root) CMD (/sbin/evlogmgr -c "severity=DEBUG")
Sep 21 01:00:01 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 21 02:00:01 amd64 /usr/sbin/cron[17878]: (root) CMD (/sbin/evlogmgr -c 'age > "30d"')
Sep 21 02:00:01 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 21 17:43:26 amd64 sshd[31088]: Accepted rsa for esser from ::ffff:87.234.201.207 port 63397
Sep 21 17:43:26 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 21 17:53:39 amd64 sshd[31269]: Accepted rsa for esser from ::ffff:87.234.201.207 port 64391
Sep 21 18:43:26 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 21 19:43:26 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 22 01:00:01 amd64 /usr/sbin/cron[4674]: (root) CMD (/sbin/evlogmgr -c "severity=DEBUG")
Sep 22 01:00:01 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 22 02:00:01 amd64 /usr/sbin/cron[5499]: (root) CMD (/sbin/evlogmgr -c 'age > "30d"')
Sep 22 02:00:01 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 22 20:23:21 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 23 01:00:01 amd64 /usr/sbin/cron[24739]: (root) CMD (/sbin/evlogmgr -c "severity=DEBUG")
Sep 23 01:00:01 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 23 02:00:01 amd64 /usr/sbin/cron[25555]: (root) CMD (/sbin/evlogmgr -c 'age > "30d"')
Sep 23 02:00:01 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 23 18:04:05 amd64 sshd[6554]: Accepted publickey for esser from ::ffff:192.168.1.5 port 59771 ssh2
Sep 23 18:04:05 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 23 18:04:34 amd64 sshd[6606]: Accepted rsa for esser from ::ffff:87.234.201.207 port 62093
Sep 24 01:00:01 amd64 /usr/sbin/cron[12436]: (root) CMD (/sbin/evlogmgr -c "severity=DEBUG")
Sep 24 01:00:01 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 24 02:00:01 amd64 /usr/sbin/cron[13253]: (root) CMD (/sbin/evlogmgr -c 'age > "30d"')
Sep 24 02:00:01 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 24 11:15:48 amd64 sshd[20998]: Accepted rsa for esser from ::ffff:87.234.201.207 port 64456
Sep 24 11:15:48 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 24 13:49:08 amd64 sshd[23197]: Accepted rsa for esser from ::ffff:87.234.201.207 port 61330
Sep 24 13:49:08 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 24 15:42:07 amd64 kernel: snd_seq_midi_event: unsupported module, tainting kernel.
Sep 24 15:42:07 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 24 15:42:07 amd64 kernel: snd_seq_oss: unsupported module, tainting kernel.
Sep 24 20:25:31 amd64 sshd[29399]: Accepted rsa for esser from ::ffff:87.234.201.207 port 62566
Sep 24 20:25:31 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 25 01:00:02 amd64 /usr/sbin/cron[662]: (root) CMD (/sbin/evlogmgr -c "severity=DEBUG")
Sep 25 01:00:02 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 25 02:00:01 amd64 /usr/sbin/cron[1484]: (root) CMD (/sbin/evlogmgr -c 'age > "30d"')
Sep 25 02:00:02 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 25 10:59:25 amd64 sshd[8889]: Accepted rsa for esser from ::ffff:87.234.201.207 port 64183
Sep 25 10:59:25 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 25 10:59:47 amd64 sshd[8921]: Accepted rsa for esser from ::ffff:87.234.201.207 port 64253
Sep 25 11:30:02 amd64 sshd[9372]: Accepted rsa for esser from ::ffff:87.234.201.207 port 62029
Sep 25 11:59:25 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 25 14:05:37 amd64 sshd[11554]: Accepted rsa for esser from ::ffff:87.234.201.207 port 62822
Sep 25 14:05:37 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 25 14:06:10 amd64 sshd[11586]: Accepted rsa for esser from ::ffff:87.234.201.207 port 62951
Sep 25 14:07:17 amd64 sshd[11608]: Accepted rsa for esser from ::ffff:87.234.201.207 port 63392
Sep 25 14:08:33 amd64 sshd[11630]: Accepted rsa for esser from ::ffff:87.234.201.207 port 63709
Sep 25 15:25:33 amd64 sshd[12930]: Accepted rsa for esser from ::ffff:87.234.201.207 port 62778
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Sep 19 14:20:18 amd64 sshd[20494]: Accepted rsa for esser from ::ffff:87.234.201.207 port 61557
Sep 19 14:27:41 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 20 01:00:01 amd64 /usr/sbin/cron[29278]: (root) CMD (/sbin/evlogmgr -c "severity=DEBUG")
Sep 20 01:00:01 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 20 02:00:01 amd64 /usr/sbin/cron[30103]: (root) CMD (/sbin/evlogmgr -c 'age > "30d"')
Sep 20 02:00:01 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 20 12:46:44 amd64 sshd[6516]: Accepted rsa for esser from ::ffff:87.234.201.207 port 62004
Sep 20 12:46:44 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 20 12:48:41 amd64 sshd[6609]: Accepted rsa for esser from ::ffff:87.234.201.207 port 62105
Sep 20 12:54:44 amd64 sshd[6694]: Accepted rsa for esser from ::ffff:87.234.201.207 port 62514
Sep 20 15:27:35 amd64 sshd[9077]: Accepted rsa for esser from ::ffff:87.234.201.207 port 64242
Sep 20 15:27:35 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 20 16:37:11 amd64 sshd[10102]: Accepted rsa for esser from ::ffff:87.234.201.207 port 63375
Sep 20 16:37:11 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 20 16:38:10 amd64 sshd[10140]: Accepted rsa for esser from ::ffff:87.234.201.207 port 63546
Sep 21 01:00:01 amd64 /usr/sbin/cron[17055]: (root) CMD (/sbin/evlogmgr -c "severity=DEBUG")
Sep 21 01:00:01 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 21 02:00:01 amd64 /usr/sbin/cron[17878]: (root) CMD (/sbin/evlogmgr -c 'age > "30d"')
Sep 21 02:00:01 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 21 17:43:26 amd64 sshd[31088]: Accepted rsa for esser from ::ffff:87.234.201.207 port 63397
Sep 21 17:43:26 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 21 17:53:39 amd64 sshd[31269]: Accepted rsa for esser from ::ffff:87.234.201.207 port 64391
Sep 21 18:43:26 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 21 19:43:26 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 22 01:00:01 amd64 /usr/sbin/cron[4674]: (root) CMD (/sbin/evlogmgr -c "severity=DEBUG")
Sep 22 01:00:01 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 22 02:00:01 amd64 /usr/sbin/cron[5499]: (root) CMD (/sbin/evlogmgr -c 'age > "30d"')
Sep 22 02:00:01 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 22 20:23:21 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 23 01:00:01 amd64 /usr/sbin/cron[24739]: (root) CMD (/sbin/evlogmgr -c "severity=DEBUG")
Sep 23 01:00:01 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 23 02:00:01 amd64 /usr/sbin/cron[25555]: (root) CMD (/sbin/evlogmgr -c 'age > "30d"')
Sep 23 02:00:01 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 23 18:04:05 amd64 sshd[6554]: Accepted publickey for esser from ::ffff:192.168.1.5 port 59771 ssh2
Sep 23 18:04:05 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 23 18:04:34 amd64 sshd[6606]: Accepted rsa for esser from ::ffff:87.234.201.207 port 62093
Sep 24 01:00:01 amd64 /usr/sbin/cron[12436]: (root) CMD (/sbin/evlogmgr -c "severity=DEBUG")
Sep 24 01:00:01 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 24 02:00:01 amd64 /usr/sbin/cron[13253]: (root) CMD (/sbin/evlogmgr -c 'age > "30d"')
Sep 24 02:00:01 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 24 11:15:48 amd64 sshd[20998]: Accepted rsa for esser from ::ffff:87.234.201.207 port 64456
Sep 24 11:15:48 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 24 13:49:08 amd64 sshd[23197]: Accepted rsa for esser from ::ffff:87.234.201.207 port 61330
Sep 24 13:49:08 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 24 15:42:07 amd64 kernel: snd_seq_midi_event: unsupported module, tainting kernel.
Sep 24 15:42:07 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 24 15:42:07 amd64 kernel: snd_seq_oss: unsupported module, tainting kernel.
Sep 24 20:25:31 amd64 sshd[29399]: Accepted rsa for esser from ::ffff:87.234.201.207 port 62566
Sep 24 20:25:31 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 25 01:00:02 amd64 /usr/sbin/cron[662]: (root) CMD (/sbin/evlogmgr -c "severity=DEBUG")
Sep 25 01:00:02 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 25 02:00:01 amd64 /usr/sbin/cron[1484]: (root) CMD (/sbin/evlogmgr -c 'age > "30d"')
Sep 25 02:00:02 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 25 10:59:25 amd64 sshd[8889]: Accepted rsa for esser from ::ffff:87.234.201.207 port 64183
Sep 25 10:59:25 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 25 10:59:47 amd64 sshd[8921]: Accepted rsa for esser from ::ffff:87.234.201.207 port 64253
Sep 25 11:30:02 amd64 sshd[9372]: Accepted rsa for esser from ::ffff:87.234.201.207 port 62029
Sep 25 11:59:25 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 25 14:05:37 amd64 sshd[11554]: Accepted rsa for esser from ::ffff:87.234.201.207 port 62822
Sep 25 14:05:37 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 25 14:06:10 amd64 sshd[11586]: Accepted rsa for esser from ::ffff:87.234.201.207 port 62951
Sep 25 14:07:17 amd64 sshd[11608]: Accepted rsa for esser from ::ffff:87.234.201.207 port 63392
Sep 25 14:08:33 amd64 sshd[11630]: Accepted rsa for esser from ::ffff:87.234.201.207 port 63709
Sep 25 15:25:33 amd64 sshd[12930]: Accepted rsa for esser from ::ffff:87.234.201.207 port 62778
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main(){

...

while (TRUE) {
read (&task);
if (task=="new") {

pid = fork();
if (pid==0) { /* child process */

do_some_work();
exit(0); /* terminate p rocess */

}
else { /* parent process */
}

}
}

...
wait();
}
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main(){

...

while (TRUE) {
read (&task);
if (task=="new") {
CreateThread( do_some_work , ...);

}
}

...
WaitForMultipleObjects(...)
}
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Process Process

Haupt-Thread

main(){
...
...

}

main(){
...
...

}

Memory

Files

...

Memory

Files

...

(no codehere)
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Process Process

Main Thread

main(){
...
...

}

main(){
...
...

}

Memory

Files

...

Memory

Files

...

thr(){
...
...

}

2nd Thread

Thread

thr(){
...
...

}

Memory

Files

...

���	��	�����	���� ���	�#��	��$�	�����

Hans-Georg Eßer, FH München Operating Systems I, WS 2006/07 – 2006-12-11 5. Synchronization (6) – Slide 8

����
��� ���!��"�

� .����	����� �����������
��������������	����
��	�����	
��������
	��
�����
	�����!

� ����������	������	������	��������	
�������
��&��$�(�	�����������/��&0'"�����!

� �
�+��	������	
�����
���������
		���
�����
�
����
����	
����������
���$������'�������	��

� ��	������������	
��������������	�����
		���
����
�
�����
����	
�����������12���	����$2�����
��	������������	���	���	���'



Hans-Georg Eßer, FH München Operating Systems I, WS 2006/07 – 2006-12-11 5. Synchronization (6) – Slide 9

%�&�	�

� �� �	��	������������	���(�����	����$��������
�
	�����	��'

� 	���
����	(����� ��������������	

� ����!

�  ��
	����	����� �	����!��
� �	���	���
%�&�	��

� �	������	���	��� �	�!��	���%�&�	��

� �&���
���	��� �	�	��!��������
%�&�	��

� ��������
��!
����!����������	
�
����
���� 		����+�������	
�� ��������3�� �	����

Hans-Georg Eßer, FH München Operating Systems I, WS 2006/07 – 2006-12-11 5. Synchronization (6) – Slide 10

�	
������	���
���'�
void _tmain( VOID ) {

STARTUPINFO si;
PROCESS_INFORMATION pi;
LPTSTR szCmdline=_tcsdup(TEXT("MyChildProcess"));

ZeroMemory( &si, sizeof(si) );
si.cb = sizeof(si);
ZeroMemory( &pi, sizeof(pi) );

// Start the child process.
if( ! CreateProcess( NULL, // No module name (use command line)

szCmdline, // Command line
NULL, // Process handle not inheritable
NULL, // Thread handle not inheritable
FALSE, // Set handle inheritance to FALSE
0, // No creation flags
NULL, // Use parent's environment block
NULL, // Use parent's starting directory
&si, // Pointer to STARTUPINFO structure
&pi ) // Pointer to PROCESS_INFORMATION structure

) {
printf( "CreateProcess failed (%d).\n", GetLastError() );
return;

}

// Wait until child process exits.
WaitForSingleObject( pi.hProcess, INFINITE );

// Close process and thread handles.
CloseHandle( pi.hProcess );
CloseHandle( pi.hThread );

}

#include <windows.h>
#include <stdio.h>
#include <tchar.h>
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typedef struct
_PROCESS_INFORMATION {

HANDLE hProcess;
HANDLE hThread;
DWORD dwProcessId;
DWORD dwThreadId;

} PROCESS_INFORMATION,
*LPPROCESS_INFORMATION;
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#include <windows.h>
#include <strsafe.h>
#define MAX_THREADS 3
#define BUF_SIZE 255
typedef struct _MyData { int val1; int val2; } MYDATA, *PMYDATA;

DWORD WINAPI ThreadProc( LPVOID lpParam ) {
HANDLE hStdout;
PMYDATA pData;
TCHAR msgBuf[BUF_SIZE];
size_t cchStringSize;
DWORD dwChars;

hStdout = GetStdHandle(STD_OUTPUT_HANDLE);
if( hStdout == INVALID_HANDLE_VALUE )

return 1;

// Cast the parameter to the correct data type.
pData = (PMYDATA)lpParam;

// Print the parameter values using thread-safe functions.
StringCchPrintf(msgBuf, BUF_SIZE, TEXT("Parameters = %d, %d\n"), pData->val1, pData->v al2);
StringCchLength(msgBuf, BUF_SIZE, &cchStringSize);
WriteConsole(hStdout, msgBuf, cchStringSize, &dwChars, NULL);

// Free the memory allocated by the caller for the thread data structure.
HeapFree(GetProcessHeap(), 0, pData);

return 0;
}

Hans-Georg Eßer, FH München Operating Systems I, WS 2006/07 – 2006-12-11 5. Synchronization (6) – Slide 14

��	����	���
���*�
void main() {

PMYDATA pData;
DWORD dwThreadId[MAX_THREADS];
HANDLE hThread[MAX_THREADS];
int i;
// Create MAX_THREADS worker threads.
for( i=0; i<MAX_THREADS; i++ ) {

// Allocate memory for thread data.
pData = (PMYDATA) HeapAlloc(GetProcessHeap(), HEAP_ZERO_MEMORY, sizeof(MYDATA));
if( pData == NULL ) ExitProcess(2);
// Generate unique data for each thread.
pData->val1 = i;
pData->val2 = i+100;

hThread[i] = CreateThread(
NULL, // default security attributes
0, // use default stack size
ThreadProc, // thread function
pData, // argument to thread function
0, // use default creation flags
&dwThreadId[i]); // returns the thread identifier

// Check the return value for success.
if (hThread[i] == NULL) { ExitProcess(i); }

}
// Wait until all threads have terminated.
WaitForMultipleObjects(MAX_THREADS, hThread, TRUE, INFINITE);
// Close all thread handles upon completion.
for(i=0; i<MAX_THREADS; i++) { CloseHandle(hThread[i]); }

}
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hMutex = CreateMutex(...);
WaitForSingleObject(hMutex,...);
ReleaseMutex(hMutex);

� ��+#�
	��
hSem = CreateSemaphore(...);
WaitForSingleObject(hSem,...);
ReleaseSemaphore(hSem);

� � ����
hEvent = CreateEvent(...);
WaitForSingleObject(hEvent);
SetEvent(hEvent);
ResetEvent(hEvent);

� �	����,������
���
EnterCriticalSection();
LeaveCriticalSection();
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� �	�����������	
�!

InitializeCriticalSection( LPCRITICAL_SECTION sec );
DeleteCriticalSection( LPCRITICAL_SECTION sec );

� ����	!
IEnterCriticalSection( LPCRITICAL_SECTION sec );
bool TryEnterCriticalSection ( LPCRITICAL_SECTION sec );

� ��(�!
LeaveCriticalSection( LPCRITICAL_SECTION sec );

Hans-Georg Eßer, FH München Operating Systems I, WS 2006/07 – 2006-12-11 5. Synchronization (6) – Slide 18

�	����,������
����*�
// Global variable
CRITICAL_SECTION CriticalSection;

void main() {
...
// Initialize the critical section one time only.
if (! InitializeCriticalSection(&CriticalSection)) return;
...
// Release resources used by the critical section object.
DeleteCriticalSection(&CriticalSection)

}

DWORD WINAPI ThreadProc( LPVOID lpParameter ) {
...
// Request ownership of the critical section.
EnterCriticalSection(&CriticalSection);
// Access the shared resource.
// Release ownership of the critical section.
LeaveCriticalSection(&CriticalSection);
...

}
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#include <windows.h>
#include <stdio.h>

HANDLE hMutex;

// Create a mutex with no initial owner.
hMutex = CreateMutex(

NULL, // default security attributes
FALSE, // initially not owned
NULL); // unnamed mutex

if (hMutex == NULL) { printf("CreateMutex error: %d\n", GetLastError()); }

http://msdn.microsoft.com/library/en-us/dllproc/base/using_mutex_objects.asp
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BOOL FunctionToWriteToDatabase(HANDLE hMutex) {
DWORD dwWaitResult;
// Request ownership of mutex
dwWaitResult = WaitForSingleObject(

hMutex, // handle to mutex
5000L); // five-second time-out interval

switch (dwWaitResult) {
case WAIT_OBJECT_0: // The thread got mutex ownership

__try { /* Write to the database */ }
__finally { /* Release ownership of the mutex object */

if (! ReleaseMutex(hMutex)) { /* Deal with error */ } }
break;

case WAIT_TIMEOUT: // Cannot get mutex ownership due to time-out
return FALSE;

case WAIT_ABANDONED: // Got ownership of the abandoned mutex object
return FALSE;

}
return TRUE;

}
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main () {
HANDLE hMutex;
LPCTSTR MutexName;

MutexName = "MeinTestMutex";
hMutex = CreateMutex(NULL,

FALSE, MutexName);
if (hMutex == NULL) {

printf("CreateMutex error: %d\n",
GetLastError());

}

while (TRUE) {
dwWaitResult =

WaitForSingleObject(hMutex, ...);
...
/* crit. sect.: read access */
ReleaseMutex(hMutex);

}
}

main () {
HANDLE hMutex;
LPCTSTR MutexName;

MutexName = "MeinTestMutex";
hMutex = CreateMutex(NULL,

FALSE, MutexName);
if (hMutex == NULL) {

printf("CreateMutex error: %d\n",
GetLastError());

}

while (TRUE) {
dwWaitResult =

WaitForSingleObject(hMutex, ...);
...
/* crit. sect.: write access */
ReleaseMutex(hMutex);

}
}
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HANDLE hSemaphore;
LONG cMax = 10;

// Create a semaphore with initial and max. counts of 10.

hSemaphore = CreateSemaphore(
NULL, // default security attributes
cMax, // initial count
cMax, // maximum count
NULL); // unnamed semaphore

if (hSemaphore == NULL)
{

printf("CreateSemaphore error: %d\n", GetLastError());
}

http://msdn.microsoft.com/library/en-us/dllproc/base/using_semaphore_objects.asp
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DWORD dwWaitResult;
// Try to enter the semaphore gate
dwWaitResult = WaitForSingleObject(

hSemaphore, // handle to semaphore
0L); // zero-second time-out interval

switch (dwWaitResult) {
case WAIT_OBJECT_0: // The semaphore object was signaled

// OK to open another window
break;

case WAIT_TIMEOUT: // Semaphore was nonsignaled; a time-out occurred
// Cannot open another window
break;

}
...

// Increment the count of the semaphore
if (!ReleaseSemaphore(

hSemaphore, // handle to semaphore
1, // increase count by one
NULL) ) // not interested in previous count

{ printf("ReleaseSemaphore error: %d\n", GetLastError()); }
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/* consumer.c */

#define NUM_LOOPS 20 /* no. of iterations */

int main() {
int i; /* Counter for loop */
LPCTSTR SemName; /* Semaphore name */
HANDLE hSem; /* Semaphore */
/* create named semaphore; Init 0, Max. 1 */
SemName = "ProducerConsumerSem";
hSem = CreateSemaphore(NULL,0,1,SemName);

for (i=0; i<NUM_LOOPS; i++) {
/* block unless counter>0 */
WaitForSingleObject(hSem);
printf("consumer: '%d'\n", i);

}
return 0;

}

/* producer.c */

#define NUM_LOOPS 20

int main() {
int i;
LPCTSTR SemName;
HANDLE hSem;

SemName = "ProducerConsumerSem";
hSem = CreateSemaphore(NULL,0,1,SemName);

for (i=0; i<NUM_LOOPS; i++) {
printf("consumer: '%d'\n", i);
/* increase s emaphore counter */
ReleaseSemaphore(hSem);

}
return 0;

}
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#include <windows.h>
#include <process.h>
#include <stdio.h>

HANDLE hEvent1 , hEvent2 ;
int a[5];

void Thread( void* pParams ) {
int i, num = 0;

while (TRUE) {
WaitForSingleObject( hEvent2 ,INFINITE);
for ( i = 0; i < 5; i++ ) a[i] = num;
SetEvent( hEvent1 );
num++;

}
}

int main( void ) {
hEvent1 = CreateEvent(NULL,FALSE,TRUE,NULL);
hEvent2 = CreateEvent(NULL,FALSE,FALSE,NULL);

_beginthread( Thread, 0, NULL );

while( TRUE ) {
WaitForSingleObject( hEvent1 ,INFINITE);
printf( "%d %d %d %d %d\n",

a[ 0 ], a[ 1 ], a[ 2 ],
a[ 3 ], a[ 4 ] );

SetEvent( hEvent2 );
}
return 0;

}
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