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Al 1< (Signal)

- A|ZEO|Er?
* O K| 2 O[H E T A0 [HE LEFL 2ZESO QIHEE
o Ex)ctrl+c, ctrl+z, KfAl T2 A Q| =F
c RUM ZZMHA0AH HEE = U FESH SR
- QHEERS| X10|F
- PIHEE = H/WO| 2|3l os2 H
« A|Z1E2 0SS0 QI8 =2 MAE
- A|E kel =l
* /usr/include/signal.h
* /Jusr/include/bits/signum.h




/usr/include/bits/signal.h

#define  SIGHUP 1 /* hangup */

#define  SIGINT 2 /* interrupt , ctrl + c */

#define SIGQUIT 3 /* quit */

#define SIGILL 4 /* illegal instruction (not reset when caught) */
#define SIGTRAP 5 /* trace trap (not reset when caught) */

#define  SIGIOT 6 /* IOT instruction */

#define  SIGABRT 6 /* used by abort, replace SIGIOT in the future */
#define  SIGEMT 7 /* EMT instruction */

#define  SIGFPE 8 /* floating point exception */

#define SIGKILL 9 /* kill (cannot be caught or ignored) */

#define  SIGBUS 10 /* bus error */

#define  SIGSEGV 11 /* segmentation violation */

#define  SIGSYS 12 /* bad argument to system call */

#define  SIGPIPE 13 /* write on a pipe with no one to read it */
#define  SIGALRM 14 /* alarm clock */

#define  SIGTERM 15 /* software termination signal from kill */

#if defined( rtems )

#define  SIGURG 16 /* urgent condition on IO channel */

#define  SIGSTOP 17 /* sendable stop signal not from tty */

#define  SIGTSTP 18 /* stop signal from tty */

#define  SIGCONT 19 /* continue a stopped process */

#define  SIGCHLD 20 /* to parent on child stop or exit */

fdefine SIGCLD 20 /* System V name for SIGCHLD */

#define SIGTTIN 21 /* to readers pgrp upon background tty read */
#define SIGTTOU 22 /* like TTIN for output if (tp—->t 1local&LTOSTOP) */
#define SIGIO 23 /* input/output possible signal */

fdefine SIGPOLL SIGIO /* System V name for SIGIO */

#define  SIGWINCH 24 /* window changed */

#define SIGUSR1 25 /* user defined signal 1 */

#define SIGUSR2 26 /* user defined signal 2 */
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A9 2| 7]|(signal handler)S S| 7| &2

P | BLIEZZNEESTE
E AE M2 FEO] 2

Name Default action Description

SIGINT Quit Interrupt

SIGILL Dump ITllegal instruction

SIGKILL Quit Kill

SIGSEGV Dump Out of range addr

SIGALRM Quit Alarm clock

SIGCHLD Ignore Child status change

SIGTERM Quit Sw termination sent by kill
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#include <signal.h>

int sigaction(int signo, const struct sigaction *act,
struct sigaction *oldact );

* intsigno: A| 19 HS
* sigaction act: A 2-& =2+0| ™ 9| =l sigaction
* sigaction old: O| X =At0| XAt El sigaction

struct sigaction

{
void (*sa_handler)(int); /¥ A1 =2 X|- */
sigset_t sa_mask; [*ESE AOE 0pAE ¥/
int sa_flags; [*Age| 378 HE */




sigaction()= O| 2ot A|d X
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/*SIGINTQ| 7| 2522 T2 ] 0| ZZO0|C 7|2 SHE P
EYE| 5 oot ¥/

void handler(int sig);

int main(){
struct sigaction act;
act.sa_handler = handler; [* A s HA*
sigemptyset( &act.sa_mask); /* S22 A0 gS*
act.sa_flags = 0; [* 7|12 T2 MY */

sigaction( SIGINT, &act, 0 ); /* SIGINTZ} handler o4z *

while(1) {
printf("Hello World!\n");
sleep(1);
}
}

void handler(int sig) {
printf(“type of signal is %d \n”, sig);
}
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* alarm(int) & =0] 2|5l ZHSIH int £ 0| &Y
Xa|7|o V| RERS TEMA EE

O 1 - —

* 0|2 78510 =t HO| EALE =9

void timer(int sig) {
puts(“alarm!!'\n"); exit(0);
}

int main(int argc, char **argv) {
struct sigaction act;
act.sa_handler=timer;
sigemptyset(&act.sa_mask);
act.sa_flags=0;

state=sigaction(SIGALRM, &act, 0);
alarm(5);

while(1){
puts(“wait"); sleep(2);
}

return O;
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wait() vs waitpid()

o wait()= XFAI I 2 M| A 7} HESHE [I{7HK| 2 24 &

— = = —1 13

#include <sys/types.h>
#include <sys/wait.h>

pid_t wait(int * status)

- waitpid()- WNOHANG S M S 0|23} M XAl = 2 M| A 7} HFSHE! {7} K|
E|X| S
© A2 A F(pending) 52 2 QI5f SIGCHLD A| 1€ -2 ot T AU X[ O
SRE A ZRAAL 02} L 4 AUS

= T AADO
o M2 U= waitpidS BHE =510 L0}
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N
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#include <sys/types.h>
#include <sys/wait.h>

pid_t waitpid(pid_t pid, int * status, int options)
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void handler(int sig){
int pid;
int status;
while(1) {
pid = waitpid( WAIT_ANY, &status, WNOHANG );
if (pid<0){
perror("waitpid");
break;

}
if (pid==0)
break;

}
}

int main(int argc, char *argv[]){
struct sigaction act;
act.sa_handler = handler;
sigemptyset(&act.sa_mask);
act.sa_flags = 0;

sigaction(SIGCHLD, &act, 0);
pid = fork();
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* blocking 2 &
« O{H A|AH 22 2E50I%U S I HER I A|AEHO| S2S
2t 77X O A A SOM Z2MATHHES
o A7 MM A| C|Z E blocking 2 E

A — =
block & = U= 2ZA|LH 2

¢ listen(),connect(), accept(), recv(), send(), read(), write(), recvfrom(),
sendto(), close()

I/OA| X 2|7} & W7t X] 7|Ct2qof &t

B 57|52 5 43 2715
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Blocking 1/0 Model

Applicatio kernel
n
system call no datagram
recvirom > ready \
>
process !
blocks datagram ready

copy datagram\

return OK
process datagram

copy complete’




Nonblocking I/0 Model

Applicatio

n system call

v

recvirom EWOULDBLOCK

y

system call

recvifrom EWOULDBLO

< CK
system call

recvirom

return OK

v

process datagram <

kernel

no datagram
ready

no datagram
ready

datagram ready

copy datagram

copy complete

J

-
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- XHA0| QB E|X| Qo H
EWOULDBLOCK(WSAEWOULDBLOC) = 2| HE
» A0 Ul SO[2t= X2 2 0217} Ot 'y
* non-blocking I/O AtEH
* Linux
* fentl(sock_fd, F_SETFL, O_NONBLOCK); // linux
* Windows
* unsigned long nb_flag = 1;
* joctlsocket(sock, FIONBIO, &nb_flag); // nb_flag = 00| H off
» H5 polling= 510 AutE =HQI5H{O0f &
* while (read(..) == EWOULDBLOCK) {}
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[/O Multiplexing Model(Select)

Application kernel
system call no datagram

( select > ready \
process >
blocks

return readable
< v
I datagram ready’
t

> recvfrom System ca » copy datagram -
process
blocks e

return OK
\ process datagram

copy complete”’




select() 2| Z2H&

 select()E 2t

+ B ZZMA0AM O fdS ELHE o= = MS

#include <sys/time.h>

#!nclude <sy§/types.h> select7} return® A| 7t
#include <unistd.h>

0=> ZA| 2/ ©

read, write AL write(send)S .
*|Cf fd+1 Z+X| & fds null => blocking

int select(int numfds, fd_set *readfds, fd_set *writefds, fd_set *exceptfds, struct timeval *timeout);

read(recv)& 0 : timeout
Z+X| g fds

-1 : error
1 0|4t : 107} AojLt FDO| %=

struct timeval {
int tv_sec;
int tv_usec;




select() 2t& O3 =

// macro

FD_ZERO(fd_set *set) - uf°'7|§7(} rlst& AHsIC
FD_SET(int fd, fd_set *set) - fd =
FD_CLR(int fd, fd_set *set) - fd =

setO] C{3) =L
A

=Lt
setOf| A{ b =Lt

main(void)

{
fd_set rfds;
int retval;

FD_ZERO(&rfds);

tv.tv_sec=5;
tv.tv_usec=0;

struct timeval tv;

FD_SET(O, &rfds);

A7t Yol 109
H37 A= A1,
e libe

retval = select(1, &rfds, NULL, NULL, &tv);

’ int main({void)
{

fd_set readset

FD_ZERO(8readset ):

FD_SET(2. &readsol )

’ FD_SET(1. &readset):
‘ FD_CLRI(2. &readset):

Bl s aetncte vatsid i swadtaie & ooy
if(retval) printf(“Data is available now.\n");
else printf(“No data within 5 seconed.\n");
exit(0);
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Select()S 0|2t 7| EE =}
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FD ISSET (int f£d, fd set *set) - fd7} setQoA activedtx] &9l

int game_end;
fd_set readOK;
flag=1;
while(1) {
FD_ZERO(&readOK);
FD_SET(0,&readOK); /* & Q& n} AFO| CIATEIHE M El */
FD_SET(sock,&readOK);
select(maxfd+1, (fd set*)&readOK, NULL, NULL, NULL); T

if(FD_ISSET(0,&readOK)) {
send();

if(game_end) break;
}

if(FD_ISSET(sock, &readOK) {
recv(sock, buf, sizeof(buf), 0);

if(game_end) break;
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