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16–3

Vine Linux 2.1.5


























SIG · · ·

· · ·

[motoki@x205b]$ kill -l

1) SIGHUP 2) SIGINT 3) SIGQUIT 4) SIGILL

5) SIGTRAP 6) SIGIOT 7) SIGBUS 8) SIGFPE

9) SIGKILL 10) SIGUSR1 11) SIGSEGV 12) SIGUSR2

13) SIGPIPE 14) SIGALRM 15) SIGTERM 17) SIGCHLD

18) SIGCONT 19) SIGSTOP 20) SIGTSTP 21) SIGTTIN

22) SIGTTOU 23) SIGURG 24) SIGXCPU 25) SIGXFSZ

26) SIGVTALRM 27) SIGPROF 28) SIGWINCH 29) SIGIO

30) SIGPWR 31) SIGSYS

[motoki@x205b]$
—
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UNIX
UNIX(SunOS 5.8)

sv01 41: kill -l

HUP INT QUIT ILL TRAP ABRT EMT FPE KILL BUS SEGV SYS PIPE ALRM TERM

USR1 USR2 CLD PWR WINCH URG POLL STOP TSTP CONT TTIN TTOU VTALRM PROF

XCPU XFSZ WAITING LWP FREEZE THAW CANCEL LOST RTMIN RTMIN+1 RTMIN+2

RTMIN+3 RTMAX-3 RTMAX-2 RTMAX-1 RTMAX

sv01 42:

VineLinux2.1.5 /usr/include

/asm/signal.h
[motoki@x205b]$ more /usr/include/asm/signal.h

......( )......

#define SIGHUP 1

#define SIGINT 2

#define SIGQUIT 3

#define SIGILL 4

#define SIGTRAP 5

#define SIGABRT 6

#define SIGIOT 6

#define SIGBUS 7

......( )......

[motoki@x205b]$
—
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Linux

,

SIGHUP

HangUP













































UNIX /

SVR4

SIGHUP













































SIGINT

INTerrupt

( Ctrl -c )

SIGQUIT
( Ctrl -\ )

core

—
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,

SIGILL
ILLegal instruction

core

SIGTRAP
( ) core

SIGIOT I/O Trap
core

SIGBUS
core

SIGFPE
Floating Point Exception
0 ,

core

9

SIGKILL

(

)
—
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,

SIGUSR1 1

SIGSEGV

SEGmentation Violation

core

SIGUSR2 2

SIGPIPE

SIGALRM

ALaRM

alarm( )

SIGTERM

TERMinate

(kill ID

)

—
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,

SIGCHLD
CHiLD

SIGCONT

CONTinue
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Ctrl -s ( )
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SIGTSTP

Terminal SToP

( Ctrl -z )
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,

SIGTTIN
stdin

SIGTTOU
stdout

SIGURG

SIGXCPU
CPU core

SIGXFSZ
core

SIGVTALRM

Virtual Timer ALaRM

setitimer( )

—
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,

SIGPROF

PROFiling timer alarm

profiling timer
































































profiling timer

(e.g. ,
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setitimer()

































































SIGWINCH

SIGIO I/O

SIGPWR

SIGSYS
core
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stty -a

[motoki@x205b]$ stty -a

speed 38400 baud; rows 43; columns 61;

line = 0; intr = ^C; quit = ^\; erase =

^H; kill = ^U; eof = ^D; eol = M-^?; eol2

= M-^?; start = ^Q; stop = ^S; susp = ^Z; rprnt = ^R; werase = ^W;

lnext = ^V; flush = ^O; min = 1; time = 0; -parenb -parodd cs8 hupcl

-cstopb cread -clocal -crtscts -ignbrk brkint -ignpar -parmrk -inpck

-istrip -inlcr -igncr icrnl ixon -ixoff -iuclc ixany imaxbel opost

-olcuc -ocrnl onlcr -onocr -onlret -ofill -ofdel nl0 cr0 tab0 bs0

vt0 ff0 isig icanon iexten echo echoe echok -echonl -noflsh -xcase

-tostop -echoprt echoctl echoke

[motoki@x205b]$

DEL SIGINT stty

intr 0x7F stty intr ^? (0x7F DEL

ASCII )

—
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16–4

signal( )

•

void (*signal(int signum, void (*handler)(int)))(int);

• <signal.h>

'

&

$

%

( 1 ) int

( 2 ) void (*handler)(int),

int void

( ) void (*signal(...))(int),

int void

signal ( )

( )
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• signum

• handler














































SIG DFL,

SIG IGN,

• signal(signum, SIG DFL) signum

• signal(signum, SIG IGN) signum

• signal(signum, handler name) signum

handler name

•

SIG ERR
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16. 1 ( )

I (PID=...) received a signal of #... just now.

Ctrl -c , Ctrl -\

2 SIGINT, SIGQUIT

[motoki@x205a]$ nl set-sig-handler-for-SIGINT.c

1 /************************************************************

2 /* Operating-Systems/C-Programs/set-a-handler-for-SIGINT.c

3 /*----------------------------------------------------------*

4 /* */

5 /* I (PID=...) received a signal of #... just now.

6 /* */

7 /* SIGINT(Ctrl-C), SIGQUIT(Ctrl-\) */

8 /* */

9 /* Linux ( ,2000)4.2.10 */

10 /************************************************************

11 #include <stdio.h>
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12 #include <signal.h> /* for signal() system call */

13 #include <unistd.h> /* for sleep() and getpid() system calls

14 #include <sys/types.h> /* for getpid() system call */

15 void verbose(int signum);

16 int main(void)

17 {

18 int i;

19 signal(SIGINT, verbose);

20 signal(SIGQUIT, verbose);

21 for (i=0; i<10; i++) {

22 printf("%03d: A program is running.\n", i);

23 sleep(2);

24 }
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25 return 0;

26 }

27 void verbose(int signum)

28 {

29 printf("I(PID=%d) received a signal of #%d just now.\n",

30 getpid(), signum);

31 /* signal(signum, verbose); */

32 }

[motoki@x205a]$ gcc set-sig-handler-for-SIGINT.c

[motoki@x205a]$ ./a.out

000: A program is running.

001: A program is running.

002: A program is running.

Ctrl-c

I (PID=17378) received a signal of #2 just now.
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003: A program is running.

Ctrl-c

I (PID=17378) received a signal of #2 just now.

004: A program is running.

005: A program is running.

Ctrl-\

I (PID=17378) received a signal of #3 just now.

006: A program is running.

Ctrl-\

I (PID=17378) received a signal of #3 just now.

007: A program is running.

008: A program is running.

Ctrl-c

I (PID=17378) received a signal of #2 just now.

009: A program is running.

[motoki@x205a]$

—
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16–5

SIGALRM
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int kill(pid t pid, int signum)

• <signal.h> <sys/types.h>

• signum 1

• pid

( 1 pid≥1)

ID pid

( 2 pid=0)

( 3 pid=−1) . . . . . . . . . . . . . . . . . . . . .
�
�

�
�UNIX

ID ID

( 4 pid≤−2)

ID |pid|
—
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UNIX ,

ID(PGID) ID

UNIX

( SVR3 ) (i.e.1

)

=⇒ kill(0,SIGTERM)

( 4.3BSD )

1

=⇒ kill(0,SIGTERM)

(SVR4 ) ......
—
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SIGALRM

unsigned int alarm(unsigned int seconds)

• <unistd.h>

• seconds SIGALRM

• alarm( )

0

int pause(void)

• <unistd.h>

•

• −1

—
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16. 2 ( ; )

14.3

...

'
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$

%
[motoki@x205a]$ nl ipc-by-signal-unstable.c

1 /********************************************************/

2 /* Operating-Systems/C-Programs/ipc-by-signal-unstable.c*/

3 /*------------------------------------------------------*/

4 /* */

5 /* */

6 /* -------- */

7 /* */
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8 /* -------- pause()*/

9 /* */

10 /* pause()*/

11 /* */

12 /********************************************************/

13 #include <stdio.h>

14 #include <stdlib.h> /* for exit() library function */

15 #include <unistd.h> /* for fork(), getppid() and pause()

16 #include <signal.h> /* for signal() and kill() system calls

17 #include <sys/types.h> /* for kill(), getppid() and wait()

18 #include <sys/wait.h> /* for wait() system call */

19 void brief_on_signal(int signum);

20 int main(void)

21 {

22 int k, status;
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23 pid_t childpid, parentpid;

24

25 if (signal(SIGUSR1, brief_on_signal) == SIG_ERR) {

26 perror("signal");

27 exit(EXIT_FAILURE);

28 }

29 if ((childpid=fork())==-1) {

30 perror("can’t fork");

31 exit(EXIT_FAILURE);

32 }else if (childpid==0) { /* */

—
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32 }else if (childpid==0) { /* */

33 printf("(child) PID=%d\n", getpid());

34 parentpid=getppid(); ...

35 for (k=0; k<6; k++) {

36 pause();

37 printf("(child) It’s my %d-th turn to process.\n",

k);

38 sleep(3-k%3); /* */

39 if (kill(parentpid, SIGUSR1)==-1) {

40 perror("kill");

41 exit(EXIT_FAILURE);

42 }

43 }

44 exit(EXIT_SUCCESS);

45 }else { /* */

—
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45 }else { /* */

46 printf("<PARENT> PID=%d\n", getpid());

47 for (k=0; k<6; k++) {

48 printf("<PARENT> It’s my %d-th turn to process.\n",

k);

49 sleep(k%2+1); /* */

50 if (kill(childpid, SIGUSR1)==-1) {

51 perror("kill");

52 exit(EXIT_FAILURE);

53 } ...

54 pause();

55 }

56 wait(&status);

57 exit(EXIT_SUCCESS);

58 }

59 }
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60 void brief_on_signal(int signum)

61 {

62 printf(" Signal(#%d) --> Process(ID%d)\n",

63 signum, getpid());

64 }

[motoki@x205a]$ gcc ipc-by-signal-unstable.c

[motoki@x205a]$ ./a.out

(child) PID=17404

<PARENT> PID=17403

<PARENT> It’s my 0-th turn to process.

Signal(#10) --> Process(ID17404)

(child) It’s my 0-th turn to process.

Signal(#10) --> Process(ID17403)

<PARENT> It’s my 1-th turn to process.

Signal(#10) --> Process(ID17404)

(child) It’s my 1-th turn to process.

Signal(#10) --> Process(ID17403)
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<PARENT> It’s my 2-th turn to process.

Signal(#10) --> Process(ID17404)

(child) It’s my 2-th turn to process.

Signal(#10) --> Process(ID17403)

<PARENT> It’s my 3-th turn to process.

Signal(#10) --> Process(ID17404)

(child) It’s my 3-th turn to process.

Signal(#10) --> Process(ID17403)

<PARENT> It’s my 4-th turn to process.

Signal(#10) --> Process(ID17404)

(child) It’s my 4-th turn to process.

Signal(#10) --> Process(ID17403)

<PARENT> It’s my 5-th turn to process.

Signal(#10) --> Process(ID17404)

(child) It’s my 5-th turn to process.

Signal(#10) --> Process(ID17403)

[motoki@x205a]$—
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pause( ) kill( )

16.2

@@
��
•

•

FALSE

•

TRUE

• pause()

FALSE sleep(1)
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[motoki@x205a]$ nl ipc-by-signal.c

1 /********************************************************/

2 /* Operating-Systems/C-Programs/ipc-by-signal.c */

3 /*------------------------------------------------------*/

4 /* */

5 /* */

6 /* ------ */

7 /* pause() */

8 /* ------ pause() sleep() */

9 /* */

10 /********************************************************/

11 #include <stdio.h>

12 #include <stdlib.h> /* for exit() library function */

13 #include <unistd.h> /* for fork(), getppid() and sleep()

14 #include <signal.h> /* for signal() and kill() system calls
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15 #include <sys/types.h> /* for kill(), getppid() and wait()

16 #include <sys/wait.h> /* for wait() system call */

17 #define TRUE 1

18 #define FALSE 0

19 typedef int Boolean;

20 Boolean My_turn;

21 void flip_semaphore_and_brief_on_signal(int signum);

22 int main(void)

23 {

24 int k, status;

25 pid_t childpid, parentpid;

26

27 if (signal(SIGUSR1, flip_semaphore_and_brief_on_signal)
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== SIG_ERR) {

28 perror("signal");

29 exit(EXIT_FAILURE);

30 }

31 if ((childpid=fork())==-1) {

32 perror("can’t fork");

33 exit(EXIT_FAILURE);

34 }

35 My_turn = FALSE;

36 if (childpid==0) { /* */

—
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36 if (childpid==0) { /* */

37 printf("(child) PID=%d\n", getpid());

38 parentpid=getppid();

39 for (k=0; k<6; k++) {

40 while (My_turn == FALSE)

41 sleep(1);

42 printf("(child) It’s my %d-th turn to process.\n",

k);

43 sleep(3-k%3); /* */

44 My_turn = FALSE;

45 if (kill(parentpid, SIGUSR1)==-1) {

46 perror("kill");

47 exit(EXIT_FAILURE);

48 }

49 }

50 exit(EXIT_SUCCESS);

51 }else { /* */—
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51 }else { /* */

52 My_turn = TRUE;

53 printf("<PARENT> PID=%d\n", getpid());

54 for (k=0; k<6; k++) {

55 printf("<PARENT> It’s my %d-th turn to process.\n",

k);

56 sleep(k%2+1); /* */

57 My_turn = FALSE;

58 if (kill(childpid, SIGUSR1)==-1) {

59 perror("kill");

60 exit(EXIT_FAILURE);

61 }

62 while (My_turn == FALSE)

63 sleep(1);

64 }

65 wait(&status);

66 exit(EXIT_SUCCESS);
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67 }

68 }

69 void flip_semaphore_and_brief_on_signal(int signum)

70 {

71 My_turn = TRUE;

72 printf(" Signal(#%d) --> Process(ID%d)\n",

73 signum, getpid());

74 }

[motoki@x205a]$ gcc ipc-by-signal.c

[motoki@x205a]$ ./a.out

(child) PID=17419

<PARENT> PID=17418

<PARENT> It’s my 0-th turn to process.

Signal(#10) --> Process(ID17419)

(child) It’s my 0-th turn to process.

Signal(#10) --> Process(ID17418)
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<PARENT> It’s my 1-th turn to process.

Signal(#10) --> Process(ID17419)

(child) It’s my 1-th turn to process.

Signal(#10) --> Process(ID17418)

... ( ) ...

<PARENT> It’s my 5-th turn to process.

Signal(#10) --> Process(ID17419)

(child) It’s my 5-th turn to process.

Signal(#10) --> Process(ID17418)

[motoki@x205a]$

—


