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A4 (Signal)

mA| 12 0|2t?

o 0| FX| B2 O|HIE O [HE EFL 2T EF 0

LS —

ol HE
= Ex) ctrl + ¢, ctrl + z, AtA ZENAS| =
o 2RO Z2MA0A MEL = U= FET 2
m QI S ERO| XO|H
o QIHEE= H/WO 2[5l OS2 HE &
o \|Z1E2 OSOf Qloff Z=MAz MEE
mA[1E 4o =20

e /usr/include/signal.h

® /usr/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 /* 10T 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 10 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 */

#define 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_local&LTOSTOP) */
#define SIGIO 23 /* input/output possible signal */

#define SIGPOLL SIGIO /* System V name for SIGIO */

#define SIGWINCH 24 /* window changed */

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

#define SIGUSR2 26 /* user defined signal 2 */
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SIGINT Quit Interrupt

SIGILL Dump lllegal instruction

SIGKILL Quit Kill

SIGSEGV Dump Out of range address
SIGALRM Quit Alarm clock

SIGCHLD Ignore Child status change
SIGTERM Quit SW termination sent by Kill

SRS meSTH ZFE Sotat
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#include <signal.h>

\I "J|ﬂ
o
Iifit

0
1IN
>

U

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

e int signo: A| 1€ Bz
o sigaction act: {22 EXt0| & o|El sigaction
e sigaction old: O| ™ &%f0| X% & sigaction

struct sigaction

{
void (*sa_handler)(int); AL HE 2 AT */
sigset_tsa_mask; [*EEE Al2Y oray ¥/
int sa_flags; Aol M7 HH X




sigaction()= 0| 8¢t A|'Ed X

I*SIGINT2| 7| 2542 Z2 O8O ZRO|Ct 7| = HS2 S HHHOM S2EX $E10 otH| EXES SHE =5 otbt ¥/

o/

void handler(int sig);

int main()
{
struct sigaction act;
act.sa_handler = handler; FADE S AE +
sigemptyset( &act.sa_mask ); FEFLADE AUS
act.sa_flags = 0; 7|2 ez 2
sigaction( SIGINT, &act, 0); /* SIGINTZ} handler 2%/
while(2) {
printf("Hello World'\n");
sleep(1);
}
}

void handler(int sig) {
printf(“type of signal is %d \n”, sig);
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mSIGALM A|'E0|2t?
e alarm(int) & ==0f 2|off & MSIH int 2= Ol A
e MZ|7|9| 7|2 SE2 TE2MA BR
e O|E =743}0] 3tHO| 2XtE &

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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mSIGCHLD A|2'd0|&F?
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wait() vs waitpid()

m wait()— AFAIZ 2 M AT} HisHE 0f7HK| 22 =

— =

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

pid_t wait(int * status)

m waitpid()— WNOHANG%

HHSHE [ 77HK| 2 25| K]| ¢

o AMIEO| A F(pending) &
CAISHX|OF S XY =2 E xr

o [MFEtM HEH waitpidE
EEHI——I X1I717f ’ts

O| &otH AtA ZENXAT}

> o2 %

= Ols| SIGCHLD AI 42
EMA2= 0 7 = US

Il =
2 =510 '-*Of%l = &H

[

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

pid_t waitpid(pid_t pid, int * status, int options)




T2 M A 27|2 sigaction= 0| 8¢t X}A]
T2 ML XtE+AH

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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Client Server
Hi.. & —> Hi
Hi.. «— Hi.. &
What'’s up? & > What's up?
Not much!! < Not much!! &
Anyway.. ¢ . Anyway..
What are you doing? & What are you doing?
I've just finished network I've just finished network
programming assignments programming assignments ¢
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What'’s up? & — send() recv() ™ What's up?
Not much!! <+ recv() send() — Not much!! ¢
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send
Anyway.. ¢ L .() reCVQ _, Anyway..
What are you doing? & send() recv() What are you doing?
I've just finished network recv() send() — I've just finished network
programming assignments | | programming assignments ¢
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Blocking 1/0 Model

s recvfrom system call » no datagram ready ~
wait for
data
Z2 M v
=5Z 07 datagram ready -
copy datagram
copy data
from kernel
to user
return OK
N HolE 12 copy complete

X 2|




Nonblocking 1/0 Model

recvfrom system call > no datagram ready -
4 _ EWOULDBLOCK
recvfrom system call » no datagram ready
P EWOULDBLOCK wait for
h t } data
recvfrom SYStem ca » no datagram read
HEHoR _ EWOULDBLOCK g 4
recvfrom <«
= recvirom » datagramready
copy datagram
copy data
from kernel
to user
return OK

\ GOl & 124
X 2|

A

copy complete
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m AP0 2= E|A| HFOH
EwouLDBLOCK(WSAEWOULDBLOC)% 2| &
o Zf210| Fg F0|2t= SO 2 0f2{7} O

mnon-blocking 1/0 A& &

® Linux
= fcntl(sock fd, F_SETFL, O_NONBLOCK); // linux

e Windows

= unsigned long nb_flag = 1;

= joctlsocket(sock, FIONBIO, &nb_flag); // nb_flag = 00| off
o 25 pollingS 30] ZIHE =folsforst

= while (read(..) == EWOULDBLOCK) {}
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Signal Driven 1/0 Model

application

TZMNA

A% H

SIGIO signal
handler 2%

k |
Alag s

sigaction system call

&
<«

return

deliver SIGIO

kernel

<
<

system call

datagram ready -~
» copy datagram

~ recvfrom

- G|o|& 1
SE

return OK

copy complete

&
<«

wait for
data

copy data
from kernel
to user



Asynchronous |I/O Model

application

system call R

»

<«

s aio_read

return

deliver signal

kernel

no datagram ready ~

v

datagram ready -~
copy datagram

copy complete

NVRIEETESE
SNEREEE

specified in aio_read

wait for
data

copy data
from kernel
to user
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/0 Multiplexing Model

system call

~ select » no datagram ready ~
select0]| A
%’-Iil 7ts 270| wait for
XS 77K data
224

v
N
< return read’:ble datagram ready Y,
t

~ recvfrom System ca » copy datagram
S8 HHE copy data
O|OlE O] =3 < from kernel
m7tx 24 to user

K
L GojE{12 < return O copy complete
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select( )2] &

mCHY Z2MA0AM 02 fdE 2L E S SRS

NS
o
read, write
2 AFEr A|TH
n " fd+1
#include <sys/time.h>
#Include <S S/t eS.h> Selectk refurn% Al:l_"
e < y. t)(;ph> read(recv) E write(send) & of 2| AFEFS «0=> ZA| 2|H
L= Llofe LT L LRI fds LRI fds LRI fds *Null => blocking

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

=3 Qb
0 : timeout

-1 : error
1 olAF: IO YofLk FD2O| &

struct timeval {
int tv_sec;
int tv_usec;




select() 2 DA =

int main{void) —\
{
fd_set readset fd0 fd1 fd2 fd3
FD_ZERO(Sreadset ) !‘0 N Vrs A ) bl J
=T
FD_SET(1. &eadset): O HEN O (1028 ee e ]
FD_SET(2. &eadsol ) r—() 1—]7‘2;' 0 " e ‘J
SAPEE YT A
FO_CLR(2. Sroadset): 0 L 1 [[o] ﬂ cee o ]
) | S
hall 45 welase 1pSoses e e

a3 12-5 fd_set H0|E] =&} &= ALE 0f
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// macro

main(void)

{
fd_set rfds;
struct timeval tv;
int retval;

FD_ZERO(&rfds); BB e 150
) Al dF LHof 9
FD_SET(O, &rfds); | it oo wo.

tv.tv_sec=5; 40 by
HAZ= - O
tv.tv_usec=0;

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

if(retval)  printf("Data is available now.\n”);
else printf(“No data within 5 seconed.\n");

exit(0);
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Start loop

|
v

select
I

7|7t N
=712

| v
7= =5
210 X2

1

flag

1 |«

Socket N
readable?
| Y
A3
240 He|
I

=2
=

$ flag

Loop end 1
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FD_ISSET(int fd, fd_set *set) - fd 1 setProliAl active gkl 2k0l

int game_end;
fd_set readOK;
flag=1;

while(2) {

FD_ZERO(&readOK);
FD_SET(0,&readOK); /* =& o=
FD_SET(sock,&readOK);

select (maxfd+1, (fd_set*)&readOK, NULL, NULL, NULL);

IJ

(AN

[e)

| TIAZEIEIE ME */

if(FD_ISSET(0,&readOK)) £ <1 L BHOlAIOE St LoopSHo|
send(); SHLEY =HOls|{OF Bt ! ﬂ%%p shol |
i'f'('game_end) break;

if(FD_ISSET(sock, &readOK) { SHLIM SHOIBHOF Bt |

recv(sock, buf, sizeof(buf), 0);

i'f'('game_end) break;




