
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

��������	
����
�����
�����
�

Hans-Georg Eßer, FH München Operating Systems I, WS 2006/07 – 2006-12-06 5. Synchronization (5) – Slide 3

����������������
	������

���������������������	�����
	���	���������
���������
��	
�������������� ����!��
	���!��
����������"���
�����������!

#include <semaphore.h>
posix_sem = sem_open(" /MySemaphore ", O_CREAT,

0644 , POSIX_UNLOCKED);

���	��������	�������������#

$ ls -l /dev/shm/
- rw-r----- 1 esser users 16 2006-12-05 15:46 sem. MySemaphore
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/* named-sem-init.c */
#include <semaphore.h>
#include <asm/fcntl.h>
#define POSIX_LOCKED 0
#define POSIX_UNLOCKED 1

sem_t *posix_sem;

main () {
posix_sem = sem_open ("/MySemaphore", O_CREAT, 0644, POSIX_UNLOCKED);
sem_init (posix_sem, 0, 5); /* init: 5 */

}

$ ./named-sem-init
$ ls -l /dev/shm/
-rw-r----- 1 esser users 16 2006-12-05 15:46 sem.MySemaphore
$ hexdump /dev/shm/sem.MySemaphore
0000000 0005 0000 0000 0000 0000 0000 0000 0000
0000010
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/* named-sem-query.c */
#include <semaphore.h>
#include <asm/fcntl.h>
#define POSIX_LOCKED 0
#define POSIX_UNLOCKED 1

sem_t *posix_sem;

main () {
int ret;
posix_sem = sem_open ("/MySemaphore", O_CREAT, 0644, POSIX_UNLOCKED);
sem_getvalue (posix_sem, &ret);
printf ("Semaphore value %d \n", ret);

}

$ ./named-sem-query
Semaphore value 5
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/* named-sem-signal.c */
#include <semaphore.h>
#include <asm/fcntl.h>

#define POSIX_LOCKED 0
#define POSIX_UNLOCKED 1

sem_t *posix_sem;

main () {
posix_sem = sem_open ("/MySemaphore", O_CREAT, 0644, POSIX_UNLOCKED);
sem_post (posix_sem);

}

$ ./named-sem-query
Semaphore value 5
$ ./named-sem-signal
$ ./named-sem-query
Semaphore value 6
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/* named-sem-wait.c */
#include <semaphore.h>
#include <asm/fcntl.h>

#define POSIX_LOCKED 0
#define POSIX_UNLOCKED 1

sem_t *posix_sem;

main () {
posix_sem = sem_open ("/MySemaphore", O_CREAT, 0644, POSIX_UNLOCKED);
sem_wait (posix_sem);

}

$ ./named-sem-query
Semaphore value 2
$ ./named-sem-wait
$ ./named-sem-query
Semaphore value 1
$ ./named-sem-wait

$ ./named-sem-query
Semaphore value 0
$ ./named-sem-wait
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#
posix_sem = sem_open(" /mutex ", O_CREAT,

0644, POSIX_UNLOCKED);
sem_init(posix_sem, 0, 1); /* 1: mutex */
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struct sembuf                   /* in <sys/sem.h> */
{

unsigned short int sem_num;   /* semaphore number */
short int sem_op;             /* semaphore operation */
short int sem_flg;            /* operation flag */

};
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/*

* sem-producer-consumer.c
*/

#include <stdio.h> /* standard I/O routines. */
#include <stdlib.h> /* rand() and srand() functions */
#include <unistd.h> /* fork(), etc. */
#include <time.h> /* nanosleep(), etc. */
#include <sys/types.h> /* various type definitions. */
#include <sys/ipc.h> /* general SysV IPC structures */
#include <sys/sem.h> /* semaphore functions and structs. */

#define NUM_LOOPS 20 /* number of loops to perform. */

union semun { int val; struct semid_ds *buf; unsigned short *array; };

int main(int argc, char* argv[]) {
int sem_set_id; /* ID of the semaphore set. */
union semun sem_val; /* semaphore value, for semctl(). */
int child_pid; /* PID of our child process. */
int i; /* counter for loop operation. */
struct sembuf sem_op; /* structure for semaphore ops. */
int rc; /* return value of system calls. */
struct timespec delay; /* used for wasting time. */
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/* create private sem. set with one sem. in it, access only to the owner. */
sem_set_id = semget (IPC_PRIVATE, 1, 0600);
if (sem_set_id == -1) { perror("main: semget"); exit(1); }
printf("semaphore set created, semaphore set id '%d'.\n", sem_set_id);

/* intialize the first (and single) semaphore in our set to '0'. */
sem_val.val = 0;
rc = semctl (sem_set_id, 0, SETVAL, sem_val);

/* fork-off a child process, and start a producer/consumer job. */
child_pid = fork();
switch (child_pid) {

case -1: perror("fork"); exit(1);
case 0: /* child process: consumer */

for (i=0; i<NUM_LOOPS; i++) {
/* block on the semaphore, unless its value is non-negative. */
sem_op.sem_num = 0;
sem_op.sem_op = -1; /* <- -1: count down */
sem_op.sem_flg = 0;
semop(sem_set_id, &sem_op, 1); /* wait (semaphore) */
printf("consumer: '%d'\n", i); fflush(stdout);

}
break;
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default: /* parent process: producer */
for (i=0; i<NUM_LOOPS; i++) {

printf("producer: '%d'\n", i); fflush(stdout);
/* increase the value of the semaphore by 1. */
sem_op.sem_num = 0;
sem_op.sem_op = 1; /* <- +1: count up */
sem_op.sem_flg = 0;
semop(sem_set_id, &sem_op, 1); /* signal (semaphore) */
/* pause execution for a bit, to allow the child process to run */
/* and handle some requests. this is done about 25% of the time. */
if (rand() > 3*(RAND_MAX/4)) {

delay.tv_sec = 0;
delay.tv_nsec = 10;
nanosleep(&delay, NULL);

}
}
break;

}

return 0;
}
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key_t semkey = ftok("/tmp", 'a');

� ��� ��������������#

���
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/* create private  semaphore set */
sem_set_id = semget(IPC_PRIVATE, 1, 0600);

/* create public  semaphore set  */
semkey  = ftok("/tmp", 'a');
sem_set_id = semget( semkey , 1, 0);
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$ gcc -o consumer consumer.c
$ gcc -o producer producer.c
$ ./consumer
semaphore set created,
semaphore set id '374964228' .
consumer: '0'
consumer: '1'
consumer: '2'
consumer: '3'
consumer: '4'
consumer: '5'
consumer: '6'
consumer: '7'
consumer: '8'
consumer: '9'
consumer: '10'
consumer: '11'
consumer: '12'
consumer: '13'
consumer: '14'
consumer: '15'
consumer: '16'
consumer: '17'
consumer: '18'
consumer: '19'
$ _

$ ./producer
semaphore set created,
semaphore set id '374964228' .
producer: '0'
producer: '1'
producer: '2'
producer: '3'
producer: '4'
producer: '5'
producer: '6'
producer: '7'
producer: '8'
producer: '9'
producer: '10'
producer: '11'
producer: '12'
producer: '13'
producer: '14'
producer: '15'
producer: '16'
producer: '17'
producer: '18'
producer: '19'
$ _

4�	!����1 4�	!����5

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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spinlock_t xy_lock = SPIN_LOCK_UNLOCKED

spin_lock (&xy_lock);
/* critical region */
spin_unlock (&xy_lock);
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spinlock_t xy_lock = SPIN_LOCK_UNLOCKED
unsigned long flags;

spin_lock_ irqsave (&xy_lock, flags );
/* critical region */
spin_unlock_ irqrestore (&xy_lock, flags );
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spinlock_t xy_lock = SPIN_LOCK_UNLOCKED

spin_lock_ irq (&xy_lock);
/* critical section */
spin_unlock_ irq (&xy_lock);
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if ( spin_ try _lock (&xy_lock) ) {
/* critical region */
spin_unlock (&xy_lock);

} else {
/* was not allowed to enter the critical region */

}
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read _lock (&xy_rwlock) ) {
/* critical region,

read-only */
read _unlock (&xy_rwlock);

write _lock (&xy_rwlock) ) {
/* critical region,

read & write */
write _unlock (&xy_rwlock);

rwlock_t xy_rwlock = RW_LOCK_UNLOCKED;
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write_lock(&lck) ���� ���� ����������

���	������	����
�	���	

���	������	�����
0	���	

�
��
����
���

�

� ���	��	���	������
	�������� �����		�������

#

� 	��2�
��2�	" 	��2���
��2�	"

� 	��2�
��2�	"��� 	��2���
��2�	"	���
	�

� 0	���2�
��2�	" 0	���2���
��2�	"

� 0	���2�
��2�	"��� 0	���2���
��2�	"	���
	�

Hans-Georg Eßer, FH München Operating Systems I, WS 2006/07 – 2006-12-06 5. Synchronization (5) – Slide 31

�����
	������

� ��	������!��
	���	��:������� ;��
���

� ������!��
	������	�����
��������0�
	�"�����	��	���������
��"�����

� 0�����	���� ����!��
	���������	���0���� �
��	���
������"�����0�������0
���

� ��!��
	���	����������
	��
����������������
�����
��	���
� �	���	�
��
����!�
� �
�0����
��-�C���!�

Hans-Georg Eßer, FH München Operating Systems I, WS 2006/07 – 2006-12-06 5. Synchronization (5) – Slide 32

�����
	���� �

� ��!��
	������
����������������	
�����
�
��������
���������		���������	�
$������������	��
����
������0��������		����
�����	�&

� �
���0�����0�����
��������!��
	���
!�����
���
�����
	!���
��
$��!��
	����������������������	����
����
�����
������&

� ��!��
	����������!
	������
�����	���
����������	��
�	��



Hans-Georg Eßer, FH München Operating Systems I, WS 2006/07 – 2006-12-06 5. Synchronization (5) – Slide 33

�����
	����!�

� ����0������������������

3��������	�����

����������	��
�
static DECLARE_SEMAPHORE_GENERIC (name, count);
static DECLARE_MUTEX (name); /* count=1 */
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sema_init (&sem,count);
init_MUTEX (&sem); /* count=1 */

down (&sem);
/* critical section */
up (&sem);

Hans-Georg Eßer, FH München Operating Systems I, WS 2006/07 – 2006-12-06 5. Synchronization (5) – Slide 34

�����
	����"�

� ,	�����
��������

� ������!���� 
�
������		��������������������!��
	������
��
������

� ���������������#����!���� 
����		��������������������!��
	������
��������

� ��������������!���� 
�	�����
�"��	��������!��
	��B�������������������
������
��0����	���	��0��������������

Hans-Georg Eßer, FH München Operating Systems I, WS 2006/07 – 2006-12-06 5. Synchronization (5) – Slide 35

�����
	������

� ��!�����
	���������������
/* taken from /usr/src/linux/kernel/printk.c */

if (! down_trylock (&console_sem)) {
console_locked = 1;
/*

* We own the drivers. We can drop the spinlock and let
* release_console_sem() print the text
*/

spin_unlock_irqrestore(&logbuf_lock, flags);
console_may_schedule = 0;
release_console_sem();
/* function release_console_sem() calls up(&console_sem); */

} else {
/*

* Someone else owns the drivers. We drop the spinlock, which
* allows the semaphore holder to proceed and to call the
* console drivers with the output which we just produced.
*/

spin_unlock_irqrestore(&logbuf_lock, flags);
}
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static DECLARE_RWSEM (name);
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init_rwsem (&sem);



Hans-Georg Eßer, FH München Operating Systems I, WS 2006/07 – 2006-12-06 5. Synchronization (5) – Slide 37

2���	�&	���	������
	���� �

down_read (&xy_rwsem) ) {
/* critical region,

read-only */
up_ read (&xy_rwsem);

down_write (&xy_rwsem) ) {
/* critical region,

read & write */
up_write (&xy_rwsem);

static DECLARE_RWSEM(xy_rwsem);
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down_write(&sem) ���� ���� ����������
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lock_kernel ();
/* critical region */
unlock_kernel ();

if ( kernel_locked() ) {
...

}
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