
83

�§¦©«¦¢ã/§�¨�¢��ã ©�£á«à¤

� �§æ «¦¤ §¬¨ã¤� «¦¬ Unix ©� £å� � �¨��©å�, ©� §�¨å§«à©�

�¥� ¨�« ¡¦ç ���¦¤æ«¦ª (¢á�¦ª ¡ ¤�«ãª ¬§¦� �©«¦¢ãª,

�¤« ¡�¤¦¤ ¡ã �¤«¦¢ã ¡.¢.§.)

� �§æ «¦ §¢�¡«¨¦¢æ� ¦ ©� £å� � �¨��©å� � � ¦¨ ©« ¡ã (Control-C) ã

§¨¦©à¨ ¤ã (Control-Z) � �¡¦§ã ¡.¢.§.

� �§æ £å� � �¨��©å� ©� £å� á¢¢� � �¨��©å�

� � � �¨��©å� §¦¬ §�¨�¢�£�á¤�  â¤� ©ã£� £§¦¨�å �å«� ¤� «¦

��¤¦ã©�  �å«� ¤� � �¡æ¯�  §¨¦©à¨ ¤á «� ¢� «¦¬¨�å� «�ª � � ¤�

�¡«�¢â©�  â¤� «£ã£� � � ¡¦ç ¡é� ¡� §¦¬ ¦¤¦£á��«�  � �®� ¨ ©«ãª

«¦¬ ©ã£�«¦ª
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� �«¦ BSD Unix ¬§á¨®¦¬¤ 31 � �­¦¨�« ¡á ©ã£�«�, ¡á�� â¤� �§æ «�

¦§¦å� ®�¨�¡«�¨å��«�  �§æ â¤�¤ �¨ �£æ (£�«�¥ç 1 ¡�  31) ã �§æ â¤�

 ©¦�ç¤�£¦ ©¬£�¦¢ ¡æ æ¤¦£� ¡�  â®�  â¤�¤ §¨¦¡��¦¨ ©£â¤¦ �§æ «¦

Unix � �®� ¨ ©«ã ©ã£�«¦ª, ¦ ¦§¦å¦ª ©« ª §�¨ ©©æ«�¨�ª §�¨ §«é©� ª

£§¦¨�å ¤� �¢¢á¥� 

� �� §¨¦�¨á££�«� §¦¬ ®¨�© £¦§¦ ¦ç¤ ©¬£�¦¢ ¡á ¦¤æ£�«� ©�£á«à¤

�§� «�å«� : #include <signal.h>

� ��¨ ¡á ©ã£�«�

SIGINT (2) interrupt

SIGKILL (9) kill

SIGALRM (14) alarm clock

SIGTERM (15) software termination signal

SIGSTOP (17) stop

SIGTSTP (18) stop signal from keyboard

SIGCONT (19) continue after stop

SIGUSR1 (30) user-de�ned signal 1

SIGUSR2 (31) user-de�ned signal 2



85

� �¬¤á¨«�©� � �¢ ¦�ã¡�ª alarm

{ unsigned int alarm(unsigned int count)

{ �å¤�  �¤«¦¢ã ©«¦¤ §¬¨ã¤� ¤� ©«�å¢�  £�«á �§æ count

��¬«�¨æ¢�§«� «¦ ©ã£� SIGALRM ©«�¤ ¡�¢¦ç©� � �¨��©å�

{ � §¨¦¡��¦¨ ©£â¤¦ª � �®� ¨ ©«ãª ©ã£�«¦ª �¡«¬§é¤�  â¤�

£ã¤¬£� ¡�  «�¨£�«å��  «� � �¨��©å�

� �¨ã©� «�ª ©¬¤á¨«�©�ª alarm

/* File: alarm_demo.c */

#include <stdio.h> /* For printf */

main()

{ alarm(3); /* Schedule an alarm signal

in three seconds */

printf("Looping forever...\n");

while (1);

printf("This line should never be executed\n"); }

% date ; alarm_demo ; date
Tue Nov 16 11:28:08 WET 1993
Looping forever...
Alarm clock
Tue Nov 16 11:28:11 WET 1993
%
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� �¢ã©� ©¬©«ã£�«¦ª signal

{ void (*signal(int sigCode, void (*func)( )))( )

{ �¨å��  «�¤ �¤«å�¨�©� «�ª ¡�¢¦ç©�ª � �¨��©å�ª � � «¦ ©ã£�

sigCode

{ �¦ ��ç«�¨¦ æ¨ ©£� £§¦¨�å ¤� �å¤�  SIG_IGN, ¦§æ«� «¦ ©ã£�

��¤¦�å«� , SIG_DFL, §¦¬ ©�£�å¤�  æ«  ¦ §¨¦¡��¦¨ ©£â¤¦ª �§æ

«¦ Unix � �®� ¨ ©«ãª ©ã£�«¦ª §¨â§�  ¤� ®¨�© £¦§¦ ���å, ã �

� �ç�¬¤©� £å�ª ©¬¤á¨«�©�ª §¦¬ ¦¨å��«�  �§æ «¦¤

§¨¦�¨�££�« ©«ã ¡�  §�å��  «¦ ¨æ¢¦ «¦¬ � �®� ¨ ©«ã ©ã£�«¦ª

{ �� ©ã£�«� SIGKILL ¡�  SIGSTOP ��¤ �å¤�  �¬¤�«æ¤ ¤�

��¤¦��¦ç¤ ¦ç«� £§¦¨�å ¤� �¢¢á¥�  � á �¬«á ¦ � �®� ¨ ©«ãª «¦¬ª

{ î,«   ©®ç�  ©� ©®â©� £� «� ©ã£�«� � � £å� � �¨��©å�

¡¢�¨¦¤¦£�å«�  ©« ª � �¨��©å�ª-§� � á §¦¬ ��£ ¦¬¨��å £â©à fork

{ � signal �§ ©«¨â­�  «¦¤ §¨¦��¦ç£�¤¦ � �®� ¨ ©«ã ©ã£�«¦ª ©�

�§ «¬®å� ã -1 ©� �§¦«¬®å�
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� �¨ã©� «�ª ¡¢ã©�ª signal

/* File: critical.c */

#include <stdio.h> /* For printf */

#include <signal.h> /* For SIGINT, SIG_IGN */

main()

{ void (*oldHandler)(); /* To hold old handler value */

printf("I can be Control-C'ed\n");

sleep(3);

oldHandler = signal(SIGINT, SIG_IGN); /* Ignore ^C */

printf("I am protected from Control-C now\n");

sleep(3);

signal(SIGINT, oldHandler); /* Restore old handler */

printf("I can be Control-C'ed again\n");

sleep(3);

printf("Bye!\n"); }

% critical
I can be Control-C'ed
^C%
% critical
I can be Control-C'ed
I am protected from Control-C now
^CI can be Control-C'ed again
Bye!
%
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� �¢ã©� ©¬©«ã£�«¦ª pause

{ int pause( )

{ �â«�  «�¤ ¡�¢¦ç©� � �¨��©å� ©� �¤�£¦¤ã £â®¨ ª æ«¦¬ ¢�­��å

¡á§¦ ¦ ©ã£�

� �¨ã©� «�ª ¡¢ã©�ª pause

/* File: new_handler.c */

#include <stdio.h> /* For printf */

#include <signal.h> /* For SIGALRM */

int alarmFlag = 0; /* Global alarm flag */

void alarmHandler(); /* Forward declaration */

main()

{ signal(SIGALRM, alarmHandler); /* Install signal handler */

alarm(3); /* Schedule an alarm signal in three seconds */

printf("Looping...\n");

while (!alarmFlag) /* Loop until flag set */

pause(); /* Wait for a signal */

printf("Loop ends due to alarm signal\n"); }

void alarmHandler()

{ printf("An alarm clock signal was received\n");

alarmFlag = 1; } /* Set flag to stop looping */

% date ; new_handler ; date
Tue Nov 16 11:54:29 WET 1993
Looping...
An alarm clock signal was received
Loop ends due to alarm signal
Tue Nov 16 11:54:32 WET 1993
%
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� �¢ã©� ©¬©«ã£�«¦ª kill

{ int kill(int pid, int sigCode)

{ �«â¢¤�  «¦ ©ã£� sigCode ©«� � �¨��©å� £� «�¬«æ«�«� pid

{ �å¤�  �§ «¬®ãª æ«�¤ � �§¦©«â¢¢¦¬©� � �¨��©å� ¡�  �

§�¨�¢�£�á¤¦¬©� � �¨��©å� â®¦¬¤ «¦¤ å� ¦  � ¦¡«ã«� ã æ«�¤ �

�§¦©«â¢¢¦¬©� � �¨��©å� �¤ã¡�  ©«¦ � �®� ¨ ©«ã «¦¬

©¬©«ã£�«¦ª

{ �§ ©«¨â­�  0 ©� �§ «¬®å� ã -1 ©� �§¦«¬®å�
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� �¨ã©� «�ª ¡¢ã©�ª kill

/* File: pulse.c */

#include <stdio.h> /* For printf */

#include <signal.h> /* For SIGTERM, SIGSTOP, SIGCONT */

main()

{ int pid1, pid2;

if ((pid1 = fork()) == -1) { /* Check for error */

perror("fork"); exit(1); }

if (pid1 == 0) /* First child */

while (1) { /* Infinite loop */

printf("Process 1 is alive\n"); sleep(1); }

if ((pid2 = fork()) == -1) { /* Check for error */

perror("fork"); exit(1); }

if (pid2 == 0) /* Second child */

while (1) { /* Infinite loop */

printf("Process 2 is alive\n"); sleep(1); }

sleep(2); kill(pid1, SIGSTOP); /* Suspend first child */

sleep(2); kill(pid1, SIGCONT); /* Resume first child */

sleep(2);

kill(pid1, SIGTERM); /* Terminate first child */

kill(pid2, SIGTERM); } /* Terminate second child */

% pulse
Process 2 is alive
Process 1 is alive
Process 2 is alive
Process 1 is alive
Process 2 is alive
Process 2 is alive
Process 1 is alive
Process 2 is alive
Process 1 is alive
Process 2 is alive
%
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% timeout
Usage: timeout [-10] command
% timeout -30
Usage: timeout [-10] command
% timeout blabla
execvp: No such file or directory
Command execution finished with exit code 1
% timeout -20 ps
PID TT STAT TIME COMMAND

4803 p1 S 0:01 -csh (csh)
8696 p1 S 0:00 timeout -20 ps
8697 p1 R 0:00 ps
Command execution finished with exit code 0
% date ; timeout -12 sleep 15 ; date
Tue Nov 16 12:44:27 WET 1993
Command was killed by signal 9
Tue Nov 16 12:44:39 WET 1993
% date ; timeout sleep 7 ; date
Tue Nov 16 12:45:04 WET 1993
Command execution finished with exit code 0
Tue Nov 16 12:45:11 WET 1993
%
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� �� �¨�­�å â¤� §¨æ�¨�££� C «¦ ¦§¦å¦, ©�¤ � �¨��©å�, æ«�¤

�â®�«�  â¤� ©ã£� (� � §�¨á�� �£� «¦ SIGUSR1) ¤� ��£ ¦¬¨��å

â¤� �¤«å�¨�­¦ «¦¬ ��¬«¦ç «¦¬ (� �¨��©å�-§� �å) ¡�  £�«á ¤�

«�¨£�«å�� .

/* File: persistent.c */

#include <stdio.h> /* For printf */

#include <signal.h> /* For SIGUSR1 */

int loop;

void sigusr1_handler(); /* Forward declaration */

main()

{ int pid;

signal(SIGUSR1, sigusr1_handler); /* Install handler */

while(1) { /* Loop forever */

printf("I am process %d and I am going to loop\n",

getpid());

loop = 1;

while(loop) { /* Loop until loop=0 */

sleep(1); }

if ((pid = fork()) == -1) { /* Check for error */

perror("fork"); exit(1); }

if (pid == 0)

continue; /* Child process */

else

exit(0); } } /* Parent process */

void sigusr1_handler()

{ printf("SIGUSR1 received\n");

loop = 0; }
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% persistent &
[1] 16026
% I am process 16026 and I am going to loop
kill -30 16026
SIGUSR1 received
%
[1] Done persistent
I am process 16027 and I am going to loop
kill -30 16027
SIGUSR1 received
% I am process 16028 and I am going to loop
kill -30 16028
SIGUSR1 received
% I am process 16029 and I am going to loop
kill -30 16029
SIGUSR1 received
% I am process 16030 and I am going to loop
kill -9 16030
%




