使用Win32线程API

1线程创建实例1

#include "stdafx.h"

#include <windows.h> 

#include <iostream> 

using namespace std;
DWORD WINAPI FunOne(LPVOID param){


while(1){

    Sleep(1000);


cout<<"This is FunOne   "<<endl;


}


return 1;

} 

DWORD WINAPI FunTwo(LPVOID param){

    while(1){

    Sleep(1000);


cout<<"This is FunTwo   "<<endl;


}


return 1;

}
int main(int argc, char* argv[])

{

   DWORD lp1=0,lp2=0;
  HANDLE hand1=CreateThread (NULL, 0, FunOne, NULL, CREATE_SUSPENDED, &lp1);

  HANDLE hand2=CreateThread (NULL, 0, FunTwo, NULL, CREATE_SUSPENDED, &lp2);

  system("pause");

  ResumeThread(hand1);

  ResumeThread(hand2);

  system("pause");

  return 0;

}
2线程创建实例 2
#include "stdafx.h"

#include <windows.h>

#include <process.h>

#include <iostream>

#include <fstream>

using namespace std;

void ThreadFunc1(PVOID param)

{
Sleep(10000);

cout<<"This is ThreadFunc1"<<endl;

}

void ThreadFunc2(PVOID param)

{ 

Sleep(10000);


cout<<"This is ThreadFunc2"<<endl;
}

void ThreadFunc3(PVOID param)

{ 


Sleep(10000);


cout<<"This is ThreadFunc2"<<endl;
}
int main()

{


int i=0;


_beginthread(ThreadFunc1,0,NULL);


_beginthread(ThreadFunc2,0,NULL);


Sleep(3000);


cout<<"end"<<endl;

return 0;

}
3线程管理实例

#include "stdafx.h"

#include <windows.h> 

#include <iostream> 

using namespace std;

DWORD WINAPI FunOne(LPVOID param){

  while(true)

  {

    Sleep(1000);

    cout<<"hello! ";

  }

  return 0;

} 

DWORD WINAPI FunTwo(LPVOID param){

  while(true)

  {

    Sleep(1000);

    cout<<"world! ";

  }

  return 0;

}

int main(int argc, char* argv[])

{

  int input=0;

  DWORD lp1=0,lp2=0;

  HANDLE hand1=CreateThread (NULL, 0, FunOne, (void*)&input, CREATE_SUSPENDED, &lp1);

  HANDLE hand2=CreateThread (NULL, 0, FunTwo, (void*)&input, CREATE_SUSPENDED, &lp2);

  while(true){

    cin>>input;

    if(input==1) 

    {



ResumeThread(hand1);



ResumeThread(hand2);

    }

    if(input==2)

    {



SuspendThread(hand1);



SuspendThread(hand2);

    }


if(input==0)


{



TerminateThread(hand1,1);

        TerminateThread(hand2,1);


}

    if(input==9)

       return 0;

  };
  return 0;

}

4同步——全局变量

#include "stdafx.h"

#include <windows.h> 

#include <iostream> 

using namespace std;

int globalvar = false;

DWORD WINAPI ThreadFunc(LPVOID pParam)

{


cout<<"ThreadFunc"<<endl;


Sleep(200);


globalvar = true;


return 0;

}

int main()

{


HANDLE hthread = CreateThread(NULL, 0, ThreadFunc, NULL, 0, NULL);


if (!hthread)


{



cout<<"Thread Create Error ! "<<endl;



CloseHandle(hthread);


}


while (!globalvar)




cout<<"Thread while"<<endl;


cout<<"Thread exit"<<endl;


return 0;

}

5事件机制应用实例

#include "stdafx.h"

#include <windows.h>

#include <process.h>

#include <iostream>

#include <fstream>

using namespace std;

HANDLE evRead, evFinish;

void ReadThread(LPVOID param)

{


WaitForSingleObject (evRead ,INFINITE);


cout<<"Reading"<<endl;


SetEvent (evFinish);

}

void WriteThread(LPVOID param)

{


cout<<"Writing"<<endl;


SetEvent (evRead);

}

int main(int argc , char * argv[])

{


evRead = CreateEvent (NULL ,FALSE ,FALSE ,NULL) ;


evFinish = CreateEvent (NULL ,FALSE ,FALSE ,NULL) ;


_beginthread(ReadThread , 0 , NULL) ;


_beginthread(WriteThread , 0 , NULL) ;


WaitForSingleObject (evFinish,INFINITE) ;


cout<<"The Program is End"<<endl;


return 0 ;

}
-----------------------
#include "stdafx.h"

#include <windows.h>

#include <process.h>

#include <iostream>

#include <fstream>

using namespace std;

HANDLE evRead, evFinish, evWrite;;

void ReadThread(LPVOID param)

{
     int i = 0;

    while(i<20){

WaitForSingleObject (evRead ,INFINITE);


cout<<"Reading"<<endl;
     Sleep(1000);

     i++;
     ResetEvent(evRead);
SetEvent (evWrite);

}

SetEvent (evFinish);

}

void WriteThread(LPVOID param)

{
    int i = 0;

while(i<20){

 WaitForSingleObject (evWrite,INFINITE);

cout<<"Writing"<<endl;
i++;

SetEvent (evRead);
ResetEvent(evWrite);
}
}

int main(int argc , char * argv[])

{


evRead = CreateEvent (NULL ,TRUE ,FALSE ,NULL) ;
evWrite = CreateEvent (NULL , TRUE ,FALSE ,NULL) ;


evFinish = CreateEvent (NULL , TRUE ,FALSE ,NULL) ;


_beginthread(ReadThread , 0 , NULL) ;


_beginthread(WriteThread , 0 , NULL) ;

SetEvent (evWrite);


WaitForSingleObject (evFinish,INFINITE) ;


cout<<"The Program is End"<<endl;


return 0 ;

}
---------------------------

6临界区同步机制实例

#include "stdafx.h"

#include <windows.h>

#include <process.h>

#include <iostream>

#include <fstream>

using namespace std;

int total = 100 ;

HANDLE evFin[2] ;

CRITICAL_SECTION cs ;

void WithdrawThread1(LPVOID param)

{


EnterCriticalSection(&cs) ;


if ( total-90 >= 0)


{



total -= 90 ;



cout<<"You withdraw 90"<<endl;


}


else



cout<<"You do not have that much money"<<endl; 


LeaveCriticalSection(&cs) ;


SetEvent (evFin[0]) ;

}

void WithdrawThread2(LPVOID param)

{


EnterCriticalSection(&cs) ;


if ( total-20 >= 0)


{



total -= 20 ;



cout<<"You withdraw 20"<<endl;


}


else



cout<<"You do not have that much money"<<endl; 


LeaveCriticalSection(&cs) ;


SetEvent (evFin[1]) ;
}

int main(int argc , char * argv[])

{


evFin[0] = CreateEvent (NULL,FALSE,FALSE,NULL) ;


evFin[1] = CreateEvent (NULL,FALSE,FALSE,NULL) ;


InitializeCriticalSection(&cs) ;


_beginthread(WithdrawThread1 , 0 , NULL) ;


_beginthread(WithdrawThread2 , 0 , NULL) ;


WaitForMultipleObjects(2 ,evFin ,TRUE ,INFINITE) ;


DeleteCriticalSection(&cs) ;


cout<<total<<endl;


return 0 ;

}

7互斥量同步机制实例

#include "stdafx.h"

#include <windows.h> 

#include <iostream>

#define THREAD_INSTANCE_NUMBER
3

using namespace std;

LONG g_fResourceInUse = FALSE;

LONG g_lCounter = 0;

DWORD ThreadProc(void * pData) {


int ThreadNumberTemp = (*(int*) pData);


HANDLE hMutex;


if ((hMutex = OpenMutex(MUTEX_ALL_ACCESS, FALSE, "Mutex.Test")) == NULL) {



cout << "Open Mutex error!" << endl;


}


WaitForSingleObject( hMutex, INFINITE);


cout<< "ThreadProc: "  << ThreadNumberTemp << " is running!" << endl;


cout << "ThreadProc " << ThreadNumberTemp << " gets the mutex"<< endl;


ReleaseMutex(hMutex);


CloseHandle(hMutex);


return 0;

}

int main(int argc, char* argv[])

{


int i;


DWORD ID[THREAD_INSTANCE_NUMBER]; 

   
HANDLE h[THREAD_INSTANCE_NUMBER];


HANDLE hMutex;


if ( (hMutex = OpenMutex(MUTEX_ALL_ACCESS, FALSE, "Mutex.Test")) == NULL) {



if ((hMutex = CreateMutex(NULL, FALSE, "Mutex.Test")) == NULL ) {




cout << "Create Mutex error!" << endl;




return 0;



}


}


for (i=0;i<THREAD_INSTANCE_NUMBER;i++)


{



WaitForSingleObject( hMutex, INFINITE);



h[i] = CreateThread(NULL, 0, (LPTHREAD_START_ROUTINE) ThreadProc, (void *)&ID[i],0,&(ID[i]));              



if (h[i] == NULL)




cout << "CreateThread error" << ID[i] << endl;



else




cout << "CreateThread: " << ID[i] << endl;



ReleaseMutex(hMutex);


}


WaitForMultipleObjects(THREAD_INSTANCE_NUMBER,h,TRUE,INFINITE);


cout << "Close the Mutex Handle! " << endl;


CloseHandle(hMutex);


system("pause");


return 0;

}
8信号量同步机制实例1
#include "stdafx.h"

#include <windows.h> 

#include <iostream>

using namespace std;

#define THREAD_INSTANCE_NUMBER
3

DWORD foo(void * pData) {

int ThreadNumberTemp = (*(int*) pData);


HANDLE hSemaphore;


if ((hSemaphore = OpenSemaphore(SEMAPHORE_ALL_ACCESS, FALSE, "Semaphore.Test")) == NULL) {



cout << "Open Semaphore error!" << endl;


}


WaitForSingleObject( 

        hSemaphore,   // handle to semaphore

        INFINITE);          // zero-second time-out interval


cout << "foo: "  << ThreadNumberTemp << " is running!" << endl;


cout << "foo " << ThreadNumberTemp << " gets the semaphore"<< endl;


ReleaseSemaphore(hSemaphore, 1, NULL);


CloseHandle(hSemaphore);


return 0;

}

int main(int argc, char* argv[])

{


int i;


DWORD ThreadID[THREAD_INSTANCE_NUMBER]; 

   
HANDLE hThread[THREAD_INSTANCE_NUMBER];


HANDLE hSemaphore;


if ((hSemaphore = CreateSemaphore(NULL,1,1, "Semaphore.Test")) == NULL ) {



cout << "Create Semaphore error!" << endl;



return 0;


}



for (i=0;i<THREAD_INSTANCE_NUMBER;i++)


{



WaitForSingleObject( 

        hSemaphore,   // handle to semaphore

        INFINITE);          // zero-second time-out interval



hThread[i] = CreateThread(NULL, 








0,                          








(LPTHREAD_START_ROUTINE) foo, 








(void *)&ThreadID[i],                    








0,                       








&(ThreadID[i]));              



if (hThread[i] == NULL)




cout << "CreateThread error" << ThreadID[i] << endl;



else




cout << "CreateThread: " << ThreadID[i] << endl;



ReleaseSemaphore(hSemaphore, 1, NULL);


}


WaitForMultipleObjects(THREAD_INSTANCE_NUMBER,hThread,TRUE,INFINITE);


cout << "Close the Semaphore Handle! " << endl;


CloseHandle(hSemaphore);

    system("pause");


return 0;

}
信号量同步机制实例2

#include "stdafx.h"

#include <windows.h> 

#include <iostream>

using namespace std;

int seats=5;

CRITICAL_SECTION cs ;

#define THREAD_INSTANCE_NUMBER
20

DWORD foo(void * pData) {

    int ThreadNumberTemp = (*(int*) pData);


HANDLE hSemaphore;


if ((hSemaphore = OpenSemaphore(SEMAPHORE_ALL_ACCESS, FALSE, "Semaphore.Test")) == NULL) {



cout << "Open Semaphore error!" << endl;


}


WaitForSingleObject( 

        hSemaphore,   // handle to semaphore

        INFINITE);          // zero-second time-out interval


EnterCriticalSection(&cs) ;

    cout  <<"Someone is having a haircut now"<<endl ;


seats--;


cout  <<"There are "<<seats<< " seats now"<<endl ;


LeaveCriticalSection(&cs) ;


Sleep(2060);


EnterCriticalSection(&cs) ;


cout  <<"The haircut is over."<<endl ;


seats++;


cout  <<"There are "<<seats<< " seats now"<<endl ;


LeaveCriticalSection(&cs) ;


ReleaseSemaphore(hSemaphore, 1, NULL);


CloseHandle(hSemaphore);


return 0;

}

int main(int argc, char* argv[])

{


int i;


DWORD ThreadID[THREAD_INSTANCE_NUMBER]; 

   
HANDLE hThread[THREAD_INSTANCE_NUMBER];


HANDLE hSemaphore;


if ((hSemaphore = CreateSemaphore(NULL,5,5, "Semaphore.Test")) == NULL ) {



cout << "Create Semaphore error!" << endl;



return 0;


}



InitializeCriticalSection(&cs) ;


for (i=0;i<THREAD_INSTANCE_NUMBER;i++)


{



hThread[i] = CreateThread(NULL, 








0,                          








(LPTHREAD_START_ROUTINE) foo, 








(void *)&ThreadID[i],                    








0,                       








&(ThreadID[i]));              


}


WaitForMultipleObjects(THREAD_INSTANCE_NUMBER,hThread,TRUE,INFINITE);


CloseHandle(hSemaphore);


DeleteCriticalSection(&cs) ;

    system("pause");


return 0;

}

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

#include "stdafx.h"

#include <windows.h> 

#include <iostream>

using namespace std;

int seats=9;

CRITICAL_SECTION cs ;

#define THREAD_INSTANCE_NUMBER
50

DWORD foo(void * pData) {

    int ThreadNumberTemp = (*(int*) pData);


HANDLE hSemaphore;


if ((hSemaphore = OpenSemaphore(SEMAPHORE_ALL_ACCESS, FALSE, "Semaphore.Test")) == NULL) {



cout << "Open Semaphore error!" << endl;


}


WaitForSingleObject( 

        hSemaphore,   // handle to semaphore

        INFINITE);          // zero-second time-out interval


EnterCriticalSection(&cs) ;


seats--;


cout  << seats<<endl ;


LeaveCriticalSection(&cs) ;


Sleep(2060);


EnterCriticalSection(&cs) ;


seats++;

cout  << seats <<endl;


LeaveCriticalSection(&cs) ;


ReleaseSemaphore(hSemaphore, 1, NULL);

CloseHandle(hSemaphore);


return 0;

}
int main(int argc, char* argv[])

{


int i;


DWORD ThreadID[THREAD_INSTANCE_NUMBER]; 

   
HANDLE hThread[THREAD_INSTANCE_NUMBER];


HANDLE hSemaphore;


if ((hSemaphore = CreateSemaphore(NULL,9,9, "Semaphore.Test")) == NULL ) {



cout << "Create Semaphore error!" << endl;



return 0;


}


InitializeCriticalSection(&cs) ;


for (i=0;i<THREAD_INSTANCE_NUMBER;i++)


{



//WaitForSingleObject( 

     //   hSemaphore,   // handle to semaphore

     //   INFINITE);          // zero-second time-out interval



hThread[i] = CreateThread(NULL, 








0,                          








(LPTHREAD_START_ROUTINE) foo, 








(void *)&ThreadID[i],                    








0,                       








&(ThreadID[i]));              


//
if (hThread[i] == NULL)


//

cout << "CreateThread error" << ThreadID[i] << endl;


//
else


//

cout << "CreateThread: " << ThreadID[i] << endl;


//
ReleaseSemaphore(hSemaphore, 1, NULL);


}

WaitForMultipleObjects(THREAD_INSTANCE_NUMBER,hThread,TRUE,INFINITE);


//cout << "Close the Semaphore Handle! " << endl;


CloseHandle(hSemaphore);


DeleteCriticalSection(&cs) ;

    system("pause");


return 0;

}

///////////////////////////////////////////
MFC多线程程序设计（主要代码）

#include "stdafx.h"

#include "exa8.h"

#include "MainFrm.h"

#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;

#endif

HANDLE g_hBusy;

HWND hwnd;

int  k=0;

long data1[] = {12,32,47,763,75,43,86,42};

long data2[] = {432,68,36,84,47,73,732,46};

long data3[] = {435,754,37,765,48,785,326,78};

long data4[] = {54,76,93,457,456,34,94,50};

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

// CMainFrame

IMPLEMENT_DYNCREATE(CMainFrame, CFrameWnd)

BEGIN_MESSAGE_MAP(CMainFrame, CFrameWnd)


//{{AFX_MSG_MAP(CMainFrame)



// NOTE - the ClassWizard will add and remove mapping macros here.



//    DO NOT EDIT what you see in these blocks of generated code !


ON_WM_CREATE()


//}}AFX_MSG_MAP

END_MESSAGE_MAP()

static UINT indicators[] =

{


ID_SEPARATOR,           // status line indicator


ID_INDICATOR_CAPS,


ID_INDICATOR_NUM,


ID_INDICATOR_SCRL,

};

int QuickSort(long* Array, int iLow, int iHigh)//快速排序程序
{  if(iLow >= iHigh) 

                   return 1;                                                                                                                                                                  

    long pivot = Array[iLow];

    int iLowSaved = iLow;

    int iHighSaved = iHigh;


int n=0;


for (int m=1; m<100000000;m++ )

      n++;

    while (iLow < iHigh)

    {

          while (Array[iHigh] >= pivot && iHigh > iLow)

                iHigh --;

          Array[iLow] = Array[iHigh];

          while (Array[iLow]< pivot && iLow < iHigh)

           iLow++;

           Array[iHigh] = Array[iLow];

     }

           Array[iLow] = pivot;

           QuickSort(Array,iLowSaved,iHigh-1);

           QuickSort(Array, iLow+1, iHighSaved);

           return 0;

 }

UINT DataProcess(LPVOID p)

{   long* Array = (long*)p;

     char pszMsg[512];

      memset(pszMsg,'\0',512);

      DWORD dwRet;

      int i;

     QuickSort( Array, 0, 7);

     dwRet = WaitForSingleObject(g_hBusy, INFINITE) ;

    for(i=0; i<8; i++)

      {   sprintf(pszMsg, "%d             ", Array[i]);

           SendMessage(hwnd, EM_REPLACESEL, true, (LPARAM)(pszMsg));

           Sleep(100);

      }

     sprintf(pszMsg, "\r\n");

     SendMessage(hwnd, EM_REPLACESEL, true, (LPARAM)(pszMsg));

     ReleaseSemaphore(g_hBusy, 1, NULL);//给g_hBusy信号量加
     return 0;

}

// CMainFrame construction/destruction

CMainFrame::CMainFrame()

{


// TODO: add member initialization code here

}

CMainFrame::~CMainFrame()

{

}

int CMainFrame::OnCreate(LPCREATESTRUCT lpCreateStruct)

{


if (CFrameWnd::OnCreate(lpCreateStruct) == -1)



return -1;


if (!m_wndToolBar.CreateEx(this, TBSTYLE_FLAT, WS_CHILD | WS_VISIBLE | CBRS_TOP



| CBRS_GRIPPER | CBRS_TOOLTIPS | CBRS_FLYBY | CBRS_SIZE_DYNAMIC) ||



!m_wndToolBar.LoadToolBar(IDR_MAINFRAME))


{



TRACE0("Failed to create toolbar\n");



return -1;      // fail to create


}


if (!m_wndStatusBar.Create(this) ||



!m_wndStatusBar.SetIndicators(indicators,



  sizeof(indicators)/sizeof(UINT)))


{



TRACE0("Failed to create status bar\n");



return -1;      // fail to create


}


// TODO: Delete these three lines if you don't want the toolbar to


//  be dockable


m_wndToolBar.EnableDocking(CBRS_ALIGN_ANY);


EnableDocking(CBRS_ALIGN_ANY);


DockControlBar(&m_wndToolBar);


return 0;

}

BOOL CMainFrame::PreCreateWindow(CREATESTRUCT& cs)

{


if( !CFrameWnd::PreCreateWindow(cs) )



return FALSE;


// TODO: Modify the Window class or styles here by modifying


//  the CREATESTRUCT cs


return TRUE;

}

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

// CMainFrame diagnostics

#ifdef _DEBUG

void CMainFrame::AssertValid() const

{


CFrameWnd::AssertValid();

}

void CMainFrame::Dump(CDumpContext& dc) const

{


CFrameWnd::Dump(dc);

}

#endif //_DEBUG

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

// CMainFrame message handlers

void CMainFrame::Start()

{  


g_hBusy = CreateSemaphore(NULL, 1, 1, NULL);

     hwnd=m_hwndViewEdit;


 AfxBeginThread(DataProcess, (LPVOID)data1, THREAD_PRIORITY_NORMAL);

     AfxBeginThread(DataProcess, (LPVOID)data2, THREAD_PRIORITY_NORMAL);

     AfxBeginThread(DataProcess, (LPVOID)data3, THREAD_PRIORITY_NORMAL);

     AfxBeginThread(DataProcess, (LPVOID)data4, THREAD_PRIORITY_NORMAL);

}

.NET框架下创建线程实例

using System;

using System.Threading;

class Test

{


static void Main() 


{



ThreadStart threadDelegate = new ThreadStart(Work.DoWork);



Thread newThread = new Thread(threadDelegate);



newThread.Start();



Work w = new Work();



w.Data = 42;



threadDelegate = new ThreadStart(w.DoMoreWork);



newThread = new Thread(threadDelegate);



newThread.Start();

        Console.Read();


}

}

class Work 

{


public static void DoWork() 


{



Console.WriteLine("Static thread procedure."); 


}


public int Data;


public void DoMoreWork() 


{

        for (int i = 1; i <= 500000000; i++)

        {

            Data++;

        }



Console.WriteLine("Instance thread procedure. Data={0}", Data); 


}

}

.NET框架下同步机制
using System;

using System.Threading;

class Test

{

    static private Object thisLock = new Object();


static int total = 100,m=0;


public static void WithDraw1()


{



int n=90;

        lock (thisLock)

        {

                if (n <= total)

                {

                    for (int i = 0; i < 200000000; i++)

                      m++;

                    total -= n;

                    Console.WriteLine("You have withdrawn. n={0}", n);

                    Console.WriteLine("total={0}", total);

                }

                else

                {

                    Console.WriteLine("You do not enough money. n={0}", n);

                    Console.WriteLine("total={0}", total);

                }

        }


}


public static void WithDraw2()


{



int n = 20;

        lock (thisLock)

        {

            if (n <= total)

            {

                for (int i = 0; i < 200000000; i++)

                  m++;

                total -= n;

                Console.WriteLine("You have withdrawn. n={0}", n);

                Console.WriteLine("total={0}", total);

            }

            else

            {

                Console.WriteLine("You do not enough money. n={0}", n);

                Console.WriteLine("total={0}", total);

            }

        }


}


public static void Main()


{



ThreadStart thread1 = new ThreadStart(WithDraw1);



Thread newThread1 = new Thread(thread1);



ThreadStart thread2 = new ThreadStart(WithDraw2);



Thread newThread2 = new Thread(thread2);



newThread1.Start();



newThread2.Start();

        Console.Read();


}

}
Linux多线程编程

1、基本线程操作

#include <stdio.h>

#include <stdlib.h>

#include <unistd.h>

#include <pthread.h>

#define THREAD_NUMBER 2

int retval_hello1= 2, retval_hello2 = 3;

void* hello1(void *arg) 

{


   char *hello_str = (char *)arg;

   sleep(1);

   printf("%s\n", hello_str);

   pthread_exit(&retval_hello1);

}

void* hello2(void *arg)

{

   char *hello_str = (char *)arg;

   sleep(2);

   printf("%s\n", hello_str);

   pthread_exit(&retval_hello2);

}

int main(int argc, char *argv[])

{

   int i;

   int ret_val;

   int *retval_hello[2];

   pthread_t pt[THREAD_NUMBER];

   const char *arg[THREAD_NUMBER];

   arg[0] = "hello world from thread1";

   arg[1] = "hello world from thread2";

   printf("Begin to create threads...\n");

   ret_val = pthread_create(&pt[0], NULL, hello1, (void *)arg[0]);

   if (ret_val != 0 ) {

      printf("pthread_create error!\n");

      exit(1);

   } 

   ret_val = pthread_create(&pt[1], NULL, hello2, (void *)arg[1]);

   if (ret_val != 0 ) {

      printf("pthread_create error!\n");

      exit(1);

   }

   printf("Begin to wait for threads...\n");   

   for(i = 0; i < THREAD_NUMBER; i++) {

       ret_val = pthread_join(pt[i], (void **)&retval_hello[i]);

       if (ret_val != 0) {

          printf("pthread_join error!\n");


  exit(1);

       } else {

          printf("return value is %d\n", *retval_hello[i]);

       }

   }

   printf("Now, the main thread returns.\n");

   return 0;

}
2、线程属性操作

#include <stdio.h>

#include <stdlib.h>

#include <pthread.h>

void* sum_val(void *arg) 

{


   int sum = 0;

   int i;

   int count = *(int *)arg;

   for (i = 0; i < count; i++)


  sum = sum + i;

   printf("sum is %d\n", sum); 

   pthread_exit(0);

}

int main(int argc, char *argv[])

{

   pthread_t pt;

   int count = 10;

   int ret_val;

   pthread_attr_t attr;

   struct sched_param sp;

   sp.__sched_priority = 2;

   ret_val = pthread_attr_init(&attr);

   if (ret_val != 0) {

      printf("pthread_attr_init error!\n");

      exit(1);

       }

   ret_val = pthread_attr_setdetachstate(&attr, PTHREAD_CREATE_DETACHED);

   if (ret_val != 0) {

      printf("pthread_attr_setdetachstate error!\n");

      exit(1);

       }

   ret_val = pthread_attr_setschedpolicy(&attr, SCHED_RR);

   if (ret_val != 0) {

      printf("pthread_attr_setschedpolicy error!\n");

      exit(1);

   }

   ret_val = pthread_attr_setschedparam(&attr, &sp);

   if (ret_val != 0) {

      printf("pthread_attr_setschedparam error!\n");

      exit(1);

       }

   ret_val = pthread_attr_setinheritsched(&attr, PTHREAD_EXPLICIT_SCHED);

   if (ret_val != 0) {

      printf("pthread_attr_setinheritsched error!\n");

      exit(1);

       }

   ret_val = pthread_attr_setscope(&attr, PTHREAD_SCOPE_SYSTEM);

   if (ret_val != 0) {

      printf("pthread_attr_setscope error!\n");

      exit(1);

       }

   ret_val = pthread_create(&pt, NULL, sum_val, (void *)&count);

   if (ret_val != 0 ) {

      printf("pthread_create error!\n");

      exit(1);

       } 

   pthread_attr_destroy(&attr);

   sleep(5);

   return 0;

}
3、使用mutex实例

#include <stdio.h>

#include <stdlib.h>

#include <pthread.h>

#include <errno.h>

#define THREAD_NUMBER 10

static pthread_mutex_t mutex = PTHREAD_MUTEX_INITIALIZER; 

int sum =0;

void* inc(void *arg) 

{

   int i =(*(int *)arg); 

   pthread_mutex_lock(&mutex);

   sum = sum +i; 

   pthread_mutex_unlock(&mutex);

   return NULL;

}

int main(int argc, char *argv[])

{

   pthread_t pt[THREAD_NUMBER];

   int i;

   int arg[THREAD_NUMBER];
  

   for(i=0; i<THREAD_NUMBER; i++) {

       arg[i]=i;


       if(pthread_create(&pt[i], NULL, inc, (void *)&arg[i])!=0){

          printf("pthread_create error\n");

          exit(1);

       }       

   }

   for(i=0; i<THREAD_NUMBER; i++)

       if(pthread_join(pt[i],NULL)!=0){

          printf("pthread_join error\n");

          exit(1);

       }

   printf("sum is %d\n",sum);

   pthread_mutex_destroy(&mutex);

   return 0;

}
4、使用条件变量实例

#include <stdio.h>

#include <stdlib.h>

#include <unistd.h>

#include <pthread.h>

#define THREAD_NUMBER 2

static pthread_cond_t cond = PTHREAD_COND_INITIALIZER;

static pthread_mutex_t mutex =  PTHREAD_MUTEX_INITIALIZER;

void* thread1(void *arg) 

{

   pthread_mutex_lock(&mutex);

   printf("thread1 locked the mutex\n");

   printf("thread1 is waiting for condition signal...\n");

   pthread_cond_wait(&cond, &mutex);

   printf("thread1 received condition signal!\n");

   pthread_mutex_unlock(&mutex);

   printf("thread1  unlocked the mutex\n");

   pthread_exit(0);

}

void* thread2(void *arg)

{

   int i = 0;

   struct timeval old, new;

   gettimeofday(&old);

   new = old;

   pthread_mutex_lock(&mutex);

   printf("thread2 locked the mutex\n");

   while (new.tv_sec - old.tv_sec < 5) {

      sleep(1);

      gettimeofday(&new);

      i++;

      printf("thread2 sleep %d seconds\n", i);

   }

   printf("thread1 calls pthread_cond_signal...\n");

   pthread_cond_signal(&cond);

   pthread_mutex_unlock(&mutex);

   printf("thread2 unlocked the mutex\n");

   pthread_exit(0);

}

int main(int argc, char *argv[])

{

   int i;

   int ret_val;

   pthread_t pt[THREAD_NUMBER];

   ret_val = pthread_create(&pt[0], NULL, thread1, NULL);

   if (ret_val != 0 ) {

      printf("pthread_create error!\n");

      exit(1);

   } 

   ret_val = pthread_create(&pt[1], NULL, thread2, NULL);

   if (ret_val != 0 ) {

      printf("pthread_create error!\n");

      exit(1);

   }

   for (i = 0; i < THREAD_NUMBER; i++) {

       ret_val = pthread_join(pt[i], NULL);

       if (ret_val != 0) {

          printf("pthread_join error!\n");


  exit(1);

       }

   }

   pthread_mutex_destroy(&mutex);

   pthread_cond_destroy(&cond);

   return 0;

}
5、使用等待时间限制的条件变量的实例

#include <stdio.h>

#include <stdlib.h>

#include <unistd.h>

#include <time.h>

#include <pthread.h>

#include <errno.h>

#define THREAD_NUMBER 2

static pthread_cond_t cond = PTHREAD_COND_INITIALIZER;

static pthread_mutex_t mutex =  PTHREAD_MUTEX_INITIALIZER;

static int x = 0, y = 0;

void* thread1(void *arg) 

{

   struct timeval now;

   struct timespec timeout;

   int retcode;

   pthread_mutex_lock(&mutex);

   gettimeofday(&now, NULL);

   timeout.tv_sec = now.tv_sec + 5;

   timeout.tv_nsec = now.tv_usec * 1000;

   retcode = 0;

   while (x >= y && retcode != ETIMEDOUT) {

      retcode = pthread_cond_timedwait(&cond, &mutex, &timeout);

   }

   if (retcode == ETIMEDOUT) {

      printf("pthread_cond_timedwait timeout!\n");      

   } else {

      printf("thread1 got condition signal!\n");             

   }

   pthread_mutex_unlock(&mutex);

   pthread_exit(0);

}

void* thread2(void *arg) 

{

   int i;

   for (i = 0; i < 5; i++) {

      x = rand() % 5;

      y = rand() % 5;

      sleep(1);

      printf("x is %d, y is %d\n", x ,y); 

      if ( x < y)


 break;  

   }            

   pthread_mutex_lock(&mutex);

   if (x < y) {

      pthread_cond_broadcast(&cond);

   }

   pthread_mutex_unlock(&mutex);


     

   pthread_exit(0);

}

int main(int argc, char *argv[])

{

   int i;

   int ret_val;

   pthread_t pt[THREAD_NUMBER];

   ret_val = pthread_create(&pt[0], NULL, thread1, NULL);

   if (ret_val != 0 ) {

      printf("pthread_create error!\n");

      exit(1);

   } 

   ret_val = pthread_create(&pt[1], NULL, thread2, NULL);

   if (ret_val != 0 ) {

      printf("pthread_create error!\n");

      exit(1);

   }

   for (i = 0; i < THREAD_NUMBER; i++) {

       ret_val = pthread_join(pt[i], NULL);

       if (ret_val != 0) {

          printf("pthread_join error!\n");


  exit(1);

       }

   }

   pthread_mutex_destroy(&mutex);

   pthread_cond_destroy(&cond);

   return 0;

}
OpenMP编程实例

1、简单并行区域编程

#include "stdafx.h"

#include <windows.h> 

#include <iostream> 

#include "omp.h"

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

{


printf("Hello from serial.\n");


printf("Thread number = %d\n",omp_get_thread_num());  //串行执行

    system("pause");

#pragma omp parallel                                        //开始并行执行

{



printf("Hello from parallel. Thread number=%d\n",omp_get_thread_num());


}
    system("pause");

printf("Hello from serial again.\n");


return 0;

}

2、数据相关程序实例

#include "stdafx.h"

#include "omp.h"

#include "windows.h"

#include <stdlib.h> 

int x[100],y[100],k;

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

{


x[0] = 0; 

    y[0] = 1; 

//#pragma omp parallel for private(k) 

for (k = 1; k < 100; k++)

{   

x[k] = y[k-1] + 1; //S1   

y[k] = x[k-1] + 2; //S2 

}

printf("y=%d\n",y[99]);

    printf("x=%d\n",x[99]);


return 0;

}

3、

#include "stdafx.h"

#include "omp.h"

#include "windows.h"

#include <stdlib.h> 

int x[100],y[100],k,m;

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

{


x[0] = 0; 

    y[0] = 1; 


x[49] = 74;


y[49] = 74 ;

//#pragma omp parallel for private(k) 

#pragma omp parallel for private(m, k) 


for (m = 0; m < 2; m++)


{   



for (k = m*49 + 1; k < m*50 + 50; k++)



{     




x[k] = y[k-1] + 1; //S1     




y[k] = x[k-1] + 2; //S2 



} 


} 

    printf("y=%d\n",y[99]);

    printf("x=%d\n",x[99]);


return 0;

}

4、循环嵌套

#include "stdafx.h"

#include "omp.h"

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

{


int i;int j;

#pragma omp parallel for

//#pragma omp parallel for private(j)


for(i=0;i<4;i++)



for(j=6;j<10;j++)




printf("i=%d j=%d\n",i,j);


printf("######################\n");



for(i=0;i<4;i++)

#pragma omp parallel for



for(j=6;j<10;j++)




printf("i=%d j=%d\n",i,j);


return 0;

}

5控制数据的共享属性——私有变量的初始化和终结操作实例

#include "stdafx.h"

#include "omp.h"

#include "windows.h"

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

{


int val=8;

#pragma omp parallel for firstprivate(val) lastprivate(val)


for(int i=0;i<2;i++){



printf("i=%d val=%d\n",i,val);



if(i==1)




val=10000;



printf("i=%d val=%d\n",i,val);


}


printf("val=%d\n",val);


return 0;

}

6  并行区域编程

#include "stdafx.h"

#include "windows.h"

#include "omp.h"

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

{


printf("first execution.\n");

#pragma omp parallel


for(int i=0;i<5;i++)



printf("hello world i=%d\n",i);


printf("second exectuion.\n");

#pragma omp parallel for


for(int i=0;i<5;i++)



printf("hello world i=%d\n",i);


return 0;

}

7  数据竞争

#include "stdafx.h"

#include "windows.h"

#include "omp.h"

int counter=0;

//#pragma omp threadprivate(counter)

void inc_counter()

{


counter++;

}

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

{

#pragma omp parallel


for(int i=0;i<10000;i++)



inc_counter();


printf("counter=%d\n",counter);


return 0;

}

8、线程私有数据与threadprivate，copyin子句

#include "stdafx.h"

#include "windows.h"

#include "omp.h"

int global=0;

#pragma omp threadprivate(global)

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

{


global=1000;

#pragma omp parallel copyin(global)


{



printf("global=%d\n",global);



global=omp_get_thread_num();


}


printf("global=%d\n",global);


printf("parallel again\n");

#pragma omp parallel


printf("global=%d\n",global);


return 0;

}

9  并行区域之间的工作共享  ——工作队列

#include "stdafx.h"

#include "windows.h"

#include "omp.h"

int next_task=0; 

int get_next_task() 

{   


int task;   

#pragma omp critical //用来做同步操作 


if(next_task<8) {   

task=next_task;    

next_task++;   

}else    

task=-1;   

return task; 

}  

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

{

int my_task;   

#pragma omp parallel private(my_task)   

{    

my_task=get_next_task();    

while(my_task!=-1){   


   printf("my_task=%d-ID=%d\n",my_task,omp_get_thread_num());


  //get_task_done(my_task);     

my_task=get_next_task();   

      }   

} 


return 0;

}

10  使用循环语句分配任务

#include "stdafx.h"

#include "omp.h"

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

{


int i;


#pragma omp parallel                                        //开始并行执行

{



printf("outside loop thread=%d\n",omp_get_thread_num());



#pragma omp for


    for(i=0;i<4;i++)




printf("inside loop i=%d thread=%d\n",i,omp_get_thread_num());


}


return 0;

}
11  工作分区编码

#include "stdafx.h"

#include "windows.h"

#include "omp.h"

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

{

#pragma omp parallel sections


{

#pragma omp section



printf("section 1 thread=%d\n",omp_get_thread_num());

#pragma omp section



printf("section 2 thread=%d\n",omp_get_thread_num());

#pragma omp section



printf("section 3 thread=%d\n",omp_get_thread_num());

#pragma omp section



printf("section 4 thread=%d\n",omp_get_thread_num());

#pragma omp section



printf("section 5 thread=%d\n",omp_get_thread_num());

#pragma omp section



printf("section 6 thread=%d\n",omp_get_thread_num());

#pragma omp section



printf("section 7 thread=%d\n",omp_get_thread_num());

#pragma omp section



printf("section 8 thread=%d\n",omp_get_thread_num());


}


return 0;

}

12  互斥 机制

#include "stdafx.h"

#include "windows.h"

#include "omp.h"

int counter=0;

void inc_counter()

{


#pragma omp critical


counter++;

}

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

{

#pragma omp parallel


for(int i=0;i<10000;i++)



inc_counter();


printf("counter=%d\n",counter);


return 0;

}

13   原子操作
#include "stdafx.h"

#include "windows.h"

#include "omp.h"

int counter=0;

void inc_counter()

{

   #pragma omp atomic //原子操作
   counter++;

}

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

{

  #pragma omp parallel

  {

     printf("thread num=%d\n",omp_get_thread_num());

     for(int i=0;i<10000;i++)


   inc_counter();

  }

  printf("counter=%d\n",counter);

  return 0;

}

14   互斥锁机制

#include "stdafx.h"

#include "windows.h"

#include "omp.h"

omp_lock_t lock;

int counter=0;
void inc()

{


counter++;

}

void dec()

{


counter--;

}

void inc_counter()

{


printf("thread id=%d\n",omp_get_thread_num());


for(int i=0;i<100000;i++)


{



omp_set_nest_lock(&lock);



inc();



omp_unset_nest_lock(&lock);


}

}

void dec_counter()

{


printf("thread id=%d\n",omp_get_thread_num());


for(int i=0;i<100000;i++)


{



omp_set_nest_lock(&lock);



dec();



omp_unset_nest_lock(&lock);


}

}

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

{


omp_init_nest_lock(&lock);

#pragma omp parallel sections


{

#pragma omp section



inc_counter();

#pragma omp section



dec_counter();


}


omp_destroy_nest_lock(&lock);


printf("counter=%d\n",counter);


return 0;

}

15  隐含的同步屏障

#include "stdafx.h"

#include "windows.h"

#include "omp.h"

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

{


int j=0;

#pragma omp parallel


{

//#pragma omp for nowait

#pragma omp for 



for(int i=1;i<100;i++)



{




printf("i=%d thread=%d\n",i,omp_get_thread_num());



}



printf("finished\n");


}


return 0;

}

16   明确的同步屏障

#include "stdafx.h"

#include "windows.h"

#include "omp.h"

void initialization()

{


int counter=0;


printf("thread %d start initialization\n",omp_get_thread_num());


for(int i=0;i<100000;i++)



counter++;


printf("thread %d finish initialization\n",omp_get_thread_num());

}

void process()

{


int counter =0;


printf("thread %d start process\n",omp_get_thread_num());


for(int i=0;i<100000;i++)



counter++;


printf("thread %d finish process\n",omp_get_thread_num());

}

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

{

#pragma omp parallel


{



initialization();

#pragma omp barrier



process();


}


return 0;

}

17  循环并行化中的顺序语句

#include "stdafx.h"

#include "omp.h"

void work(int k)

{


printf("thread id =%d k=%d\n",omp_get_thread_num(),k);

#pragma omp ordered


printf(" %d\n", k);

}

void ordered_func(int lb, int ub, int stride)

{


int i;

#pragma omp parallel for ordered //schedule(dynamic)

for (i=lb; i<ub; i+=stride)



work(i);

}

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

{


ordered_func(0, 50, 5);


return 0;

}

18  OpenMP程序性能分析实例1

#include "stdafx.h"

#include "windows.h"

#include "omp.h"

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

{


__int64 counter_begin;


__int64 counter_end;


__int64 diff;


__int64 sum=0;


QueryPerformanceCounter((LARGE_INTEGER*)&counter_begin);

#pragma omp parallel for reduction(+:sum)

//
for(int i=0;i<2000000000;i++)


for(int i=0;i<10000;i++)



sum+=i;


QueryPerformanceCounter((LARGE_INTEGER*)&counter_end);


diff=counter_end-counter_begin;


printf("sum=%I64d execution with OpenMP, count=%I64d\n",sum,diff);


sum=0;


QueryPerformanceCounter((LARGE_INTEGER*)&counter_begin);

//
for(int i=0;i<2000000000;i++)


for(int i=0;i<10000;i++)



sum+=i;


QueryPerformanceCounter((LARGE_INTEGER*)&counter_end);


diff=counter_end-counter_begin;


printf("sum=%I64d serial execution, count=%I64d\n",sum,diff);


return 0;

}

19  OpenMP程序性能分析实例2

#include "stdafx.h"

#include "omp.h"

#include "windows.h"

void smallwork()

{

}

void bigwork()

{


__int64 sum=0;


for(int i=0;i<100000000;i++)



sum+=i;

}

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

{


__int64 counter_begin;


__int64 counter_end;


__int64 diff;


QueryPerformanceCounter((LARGE_INTEGER*)&counter_begin);

#pragma omp parallel for


for(int i=0;i<100;i++){



if(i<50)




smallwork();



else




bigwork();


}


QueryPerformanceCounter((LARGE_INTEGER*)&counter_end);


diff=counter_end-counter_begin;


printf("count=%I64d\n",diff);


QueryPerformanceCounter((LARGE_INTEGER*)&counter_begin);

#pragma omp parallel for


for(int i=0;i<100;i++){



if(i%2)




smallwork();



else




bigwork();


}


QueryPerformanceCounter((LARGE_INTEGER*)&counter_end);


diff=counter_end-counter_begin;


printf("count=%I64d\n",diff);

}

20  OpenMP程序性能分析实例3

#include "stdafx.h"

#include "omp.h"

#include "windows.h"

#define MAX_COUNT 100000000

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

{


__int64 counter_begin;


__int64 counter_end;


__int64 diff;


__int64 sum=0;


QueryPerformanceCounter((LARGE_INTEGER*)&counter_begin);


for(int i=0;i< MAX_COUNT;i++)



sum+=i;


QueryPerformanceCounter((LARGE_INTEGER*)&counter_end);


diff=counter_end-counter_begin;


printf("sum=%I64d serial execution count=%I64d\n",sum,diff);


sum=0;


QueryPerformanceCounter((LARGE_INTEGER*)&counter_begin);

#pragma omp parallel for


for(int i=0;i<MAX_COUNT;i++)

#pragma omp critical  


sum+=i;


QueryPerformanceCounter((LARGE_INTEGER*)&counter_end);


diff=counter_end-counter_begin;


printf("sum=%I64d parallel with critical count=%I64d\n",sum,diff);


sum=0;


QueryPerformanceCounter((LARGE_INTEGER*)&counter_begin);

#pragma omp parallel for reduction(+:sum)


for(int i=0;i<MAX_COUNT;i++)



sum+=i;


QueryPerformanceCounter((LARGE_INTEGER*)&counter_end);


diff=counter_end-counter_begin;


printf("sum=%I64d parallel with reduction count=%I64d\n",sum,diff);

}
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