
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()
{
int pid = fork();   /* Sohnprozess erzeugen */
if (pid == 0)

{
printf("Ich bin der Sohn, meine PID ist %d.\n", getpid() );

}
else

{
printf("Ich bin der Vater, mein Sohn hat die PID %d.\n", 

pid);
}

}
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main() {
int pid=fork();   /* Sohnprozess erzeugen */
if (pid == 0) {

/* Sohn startet externes Programm */
execl( "/usr/bin/gedit", "/etc/fstab", (char *) 0 );

}
else {

printf("Es sollte jetzt ein Editor starten...\n");
}

}

� )	�����*��������+���$��
���	��(�spawn
main() {
int ecode=spawn("c:\system\test.exe");   /* Sohn erzeugen */

}
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#include <unistd.h>         /* sleep()                            */

main()
{
  int pid=fork();           /* Sohnprozess erzeugen               */
  if (pid == 0)
     {
       sleep(2);            /* 2 sek. schlafen legen              */
       printf("Ich bin der Sohn, meine PID ist  %d\n", getpid() );
     }
  else
     {
       printf("Ich bin der Vater, mein Sohn hat die PID  %d\n", pid);
       wait();              /* auf Sohn warten */
     }
}
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> pstree | grep simple
|      |      |-bash---simplefork---simplefork

> ps w | grep simple
25684 pts/16 S+       0:00 ./simplefork
25685 pts/16 S+       0:00 ./simplefork
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�������	 pthread_create() fork()

)����	��������	 pthread_join() wait()

�*��
�
���-���	��	��	(�
#include <pthread.h>

�4
$5�
����	(�
gcc -lpthread -o prog prog.c
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������������������

�����		��
���
�����	�����
�����#����

Hans-Georg Eßer, Hochschule München Betriebssysteme I, SS 2008 2. Prozesse (2/2) – Folie 10

�����		��
���
�����	�����
�����$����

9��������!7�	-��
	�����	����	(

void *thread_funktion(void *arg) {
...
return ...;

}

�����������������	(

pthread_t thread;

if ( pthread_create( &thread, NULL,
thread_funktion, NULL) ) {
printf("Fehler bei Thread-Erzeugung.\n");
abort();

}
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#include <pthread.h>
#include <stdlib.h>
#include <unistd.h>

void *thread_function1(void *arg) {
  int i;
  for ( i=0; i<10; i++ ) {
    printf("Thread 1 sagt Hi!\n");
    sleep(1);
  }
  return NULL;
}

void *thread_function2(void *arg) {
  int i;
  for ( i=0; i<10; i++ ) {
    printf("Thread 2 sagt Hallo!\n");
    sleep(1);
  }
  return NULL;
}

int main(void) {

  pthread_t mythread1;
  pthread_t mythread2;
  
  if ( pthread_create( &mythread1, NULL,
       thread_function1, NULL) ) {
    printf("Fehler bei Thread-Erzeugung.");
    abort();
  }

  sleep(5);

  if ( pthread_create( &mythread2, NULL,
       thread_function2, NULL) ) {
    printf("Fehler bei Thread-
Erzeugung .");
    abort();
  }

  sleep(5);
  
  printf("bin noch hier...\n");

  if ( pthread_join ( mythread1, NULL ) ) {
    printf("Fehler beim Join.");
    abort();
  }
  
  printf("Thread 1 ist weg\n");

  if ( pthread_join ( mythread2, NULL ) ) {
    printf("Fehler beim Join.");
    abort();
  }

  printf("Thread 2 ist weg\n");

  exit(0);

}
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> ps auxw | grep thread
USER       PID %CPU %MEM    VSZ   RSS TTY      STAT START   TIME COMMAND
esser    12022  0.0  0.0  17976   436 pts/15   Sl+  22:58   0:00 ./thread

> ps -eLf | grep thread
UID        PID  PPID LWP  C NLWP STIME TTY          TIME CMD
esser    12166  4031 12166  0 3 23:01 pts/15   00:00:00 ./thread1
esser    12166  4031 12167  0 3 23:01 pts/15   00:00:00 ./thread1
esser    12166  4031 12177  0 3 23:01 pts/15   00:00:00 ./thread1
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� ��������������	�$���
pthread_create (..., funktion, ...)

� ��������	���	�������8������	������	�����7�	-��
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pthread_create!)�������
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$��+5�struct task_struct
��+5�����	������	�include/linux/sched.h
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#define TASK_RUNNING           0
#define TASK_INTERRUPTIBLE     1
#define TASK_UNINTERRUPTIBLE   2
#define TASK_STOPPED           4
#define TASK_TRACED            8
/* in tsk->exit_state */
#define EXIT_ZOMBIE            16
#define EXIT_DEAD              32
/* in tsk->state again */
#define TASK_NONINTERACTIVE    64
#define TASK_DEAD              128
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struct task_struct {
[...]
struct task_struct *p_opptr, *p_pptr, *p_cptr, *p_ysptr, *p_osptr;

4�	�

:����

JA	������4�	� 6
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struct task_struct {
[...]
struct task_struct *parent; /* parent process */
struct list_head children; /* list of my children */
struct list_head sibling; /* linkage in my parent's children list */

;������������

��4�	���(

list_for_each(list, &current->children) {
task = list_entry(list, struct task_struct, sibling);
/* task zeigt jetzt auf eines der Kinder */

}

:
$��-���

�	���������.����	���
�������$��������init(

for (task = current; task != &init_task; task = task->parent) {
...

}
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struct task_struct {
[...]
struct task_struct *group_leader;

/* threadgroup leader */
[...]
/* signal handlers */
struct signal_struct *signal;

� E�������
�����F���
������	�����
�������55�
���
.������
�5�1@�/��1@3���ps j
�current->signal->pgrp

struct signal_struct {
/* job control IDs */

pid_t pgrp; ��
.������
�5�1@
pid_t tty_old_pgrp;

pid_t session; "����
	�1@
/* boolean value for session

     group leader */
int leader;
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killpg(pgrp, sig);

�,����	�����4�	����������������	�	�
��
�������55�(
waitpid(0, &status, ...);

� 
������	����5����

�	���
�������55�(
waitpid(-pgrp, &status, ...);
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> ps j
PPID   PID PGID SID TTY      TPGID STAT   UID   TIME COMMAND
19287  7628  7628 19287 pts/8    19287 S      500   0:00 /bin/sh /usr/bin/mozilla -mail
7628  7637  7628 19287 pts/8    19287 Sl     500  20:50 /opt/moz/lib/mozilla-bin -mail
9634 10095 10095 10095 tty1     10114 Ss     500   0:00 -bash
10095 10114 10114 10095 tty1     10114 S+     500   0:00 /bin/sh /usr/X11R6/bin/startx
10095 10115 10114 10095 tty1     10114 S+     500   0:00 tee /home/esser/.X.err
10114 10135 10114 10095 tty1     10114 S+     500   0:00 xinit /home/esser/.xinitrc
10135 10151 10151 10095 tty1     10114 S      500   0:00 /bin/sh /usr/X11R6/bin/kde
10151 10238 10151 10095 tty1     10114 S      500   0:00 kwrapper ksmserver
10258 10270 10270 10270 pts/2    10270 Ss+    500   0:00 bash
10276 10278 10278 10278 pts/4    10278 Ss+    500   0:00 bash
10260 10284 10284 10284 pts/5    10284 Ss+    500   0:00 bash
10275 10292 10292 10292 pts/6    10989 Ss     500   0:00 bash
10259 10263 10263 10263 pts/1    10263 Ss+    500   0:00 bash
10263 28869 28869 10263 pts/1    10263 S      500   0:16 konqueror /media/usbdisk/dcim
10263 28872 28872 10263 pts/1    10263 S      500   0:13 konqueror /home/esser
29201 29203 29203 29203 pts/7    29203 Ss+    500   0:00 bash
4822 4823  4823  4823 pts/14    4823 Ss+    500   0:00 -bash
4823 31118 31118  4823 pts/14    4823 S      500   0:00 nedit kernel/sched.c
4823 31297 31297  4823 pts/14    4823 S      500   0:00 nedit kernel/fork.c
23115 32703 32703 23115 pts/13   32703 R+     500   0:00 ps j
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�	(�kernel/fork.c�

/�	��6
��������copy_process3

� fork()��������clone()�����8�
� clone()��������do_fork()�����8��	�
� do_fork()��������copy_process()�����
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copy_process()�$�.��(

� dup_task_struct()(�	�����4��	�
�"��.-8�

thread_info�"���-���8�task_struct!��	����
� 4�	�!"����������TASK_UNINTERRUPTIBLE
� copy_flags()(�PF_FORKNOEXEC
� get_pid()(�'�����1@��A��4�	��D������	
� E��	�.��clone()!����$����	�
���	��@�����	8�"��	�
!
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� ������!�������	�(���.��A�����clone ( )

� ��	��.���	�����)�����5���$����(
� ��
����(��
�-�!O�
clone (SIGCHLD, 0);

� ������(�
clone (CLONE_VM | CLONE_FS | CLONE_FILES | CLONE_SIGHAND, 0);

/vm(�D�����
�$�$
�+8�fs(�@�	�������)������D�����.�	��8�I$��-8�
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