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(2) create new
(1) request thread to service
the request

client >  server > thread

(3) resume listening
for additional
client requests
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#include <pthread.h>
#include <stdio.h>

int sum; /* this data is shared by the thread(s) */
void *runner(void *param); /* threads call this function */

int main(int argc, char *argvl[])
{
pthread_t tid; /* the thread identifier x*/
pthread attr t attr; /* set of thread attributes */

if (argc !'= 2) {
fprintf (stderr,"usage: a.out <integer value>\n");
return -1;

}
if (atoi(argv[i]) < 0) {

fprintf (stderr,"’d must be >= 0\n",atoi(argv([1]));
return -1;

}
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/* get the default attributes */

pthread attr_init(&attr);

/* create the thread */

pthread create(&tid,&attr,runner,argv(1i]);
/* wait for the thread to exit */

pthread join(tid,NULL);

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

}

/* The thread will begin control in this function */
void *runner(void *param)
{

int i, upper = atoi(param);

sum = 0;

for (i = 1; i <= upper; i++)
sum += 1;

pthread exit (0) ;

Figure 4.9 Multithreaded C program using the Pthreads API.
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#define NUM_THREADS 10

/* an array of threads to be joined upon */
pthread t workers[NUM_THREADS] ;

for (int i = 0; i < NUM_THREADS; i++)
pthread_join(workers[i], NULL);

Figure 4.10 Pthread code for joining ten threads.
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#include <windows.h>
#include <stdio.h>
DWORD Sum; /* data is shared by the thread(s) */

/* the thread runs in this separate function */
DWORD WINAPI Summation(LPVOID Param)

{

DWORD Upper = *(DWORD*)Param;

for (DWORD i = 0; i <= Upper; i++)
Sum += i;

return O;

}

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

DWORD ThreadId;

HANDLE ThreadHandle;

int Param;

if (argc '= 2) {
fprintf (stderr,"An integer parameter is required\n");
return -1;

}

Param = atoi(argv([1]);

if (Param < 0) {
fprintf (stderr,"An integer >= 0 is required\n");
return -1;

}
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/* create the thread */
ThreadHandle = CreateThread/(
NULL, /* default security attributes */
0, /* default stack size */
Summation, /* thread function */
&Param, /* parameter to thread function */
0, /* default creation flags */
&ThreadId); /* returns the thread identifier */

if (ThreadHandle !'= NULL) {
/* now wait for the thread to finish */
WaitForSingleObject (ThreadHandle, INFINITE) ;

/* close the thread handle */
CloseHandle (ThreadHandle) ;

printf("sum = %d\n",Sum) ;
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public interface Runnable

{

public abstract void run() ;
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class Sum

{

private int sum;

public int getSum() {
return sum;

}

public void setSum(int sum) {
this.sum = sum;

}
}

class Summation implements Runnable
private int upper;
private Sum sumValue;

public Summation (int upper, Sum sumValue) {
this.upper = upper;
this.sumValue = sumValue;

}

public void run() {
int sum = 0
for (int i
sum += 1i;
sumValue.setSum(sum) ;

}

Il =~

0; i <= upper; i++)

}
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public class Driver

{

public static void main (String[] args) {
if (args.length > 0) {
if (Integer.parselInt (args([0]) < 0)
System.err.println(args[0] + " must be >= 0.");
else {
Sum sumObject = new Sum() ;
int upper = Integer.parselnt (args|[0]) ;
Thread thrd new Thread (new Summation (upper, sumObject)) ;
thrd.start (
try {
thrd.join() ;
System.out.println
("The sum of "+upper+" is "+sumObject.getSum()) ;
} catch (InterruptedException ie) { }

}
}

else
System.err.println("Usage: Summation <integer value>"); }

) ;
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DWORD WINAPI PoolFunction (AVOID Param) {
/*

* this function runs as a separate thread.

*/
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sl i (A Ll (S int main(int argc, char *argv[])
#pragma 3l g0 Oemwdd o iedl Loyall /* sequential code */
ngﬂ\ Sllia OTLAS@..;:\)A\QA.A;}M\ ;L.u\
#pragma omp parallel
ffipragma (gxwdd o sredl do ol { _ | i |
0 3l sidly( b= 0 b (<N b ++) { printf ("I am a parallel region.");
z [L] = T[b] + o[LI]. }
}
G e e /* sequential code */
()5l Aalall = 3l

return 0;
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dispatch_queue_t queue = dispatch get_global_queue
(DISPATCH QUEUE_PRIORITY DEFAULT, O0) ;

dispatch async (queue, "“{ printf ("I am a block."); });
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pthread t tid;

/+ create the thread x/

pthread create (&tid,

g,

worker, NULL) ;

/+* cancel the thread x/

pthread-cancel (tid) ;
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Mode State Type
Off Disabled -
Deferred Enabled Deferred
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ETHREAD
thread start
address
pointer to
parent process KTHREAD
scheduling
and
synchronization
. information
kernel TEB
stack
thread identifier
. user
. stack
thread-local
storage
kernel space user space
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flag meaning
CLONE FS File-system information is shared.
CLONE_VM The same memory space is shared.
CLONE_SIGHAND Signal handlers are shared.
CLONE FILES The set of open files is shared.

n L task struct Sl JSte dalledd Llii(lge 55 (10 3y 8 5l A4S jid)
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