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=select(2), poll(2) &= epoll 2 AIE

» cf. IOCP(windows), BSD(kqueue)
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1 C10K problem
< Client 10,000 JHOll CH&t X el
-fork 0|28 =X
=1/0 multiplexer

=threading

= Realtime Extensions

“ http:/ /www.kegel.com/cl10k.html
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| stateless vs stateful

+ stateless system call

=kernel LH= 0| 2'Eli(state)S M&EotAl ES

== system call SEAI0ICH 2Rt B E2IF HEZ =ALE
J, 2le8Al0ll= GAl FHEE 22 S AtE: overhead !!
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=select/pollO| stateless system call@| CHEXA &=
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| stateless vs stateful (con't)

< stateful system call

H 222 JtHO0l EHAXLD, 2oldd HE RS HZeE AL
ottt HIZ22l =AI/02&)E =0l= X0 2 F!

» Jonathan Lemon, 2001 USENIX annual Technical Conference

=select/poll 2 CHXlotH epoll, kqueuelt LI J| Al &
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|select/pselect

select(2)

=|level trigger At

=M =X loopE SoliAl O|HIES HAlot=

=1024JH 2] fd B At Jt=

< pselect(2)
=timeout A| & LK 2| Bt
AIDE A KA IOts

|%I—AO|
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» sigprocmask()2 AFE22 1L

o= &=
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Lselect/pselect (con't)

g
int select(int n, fd set *readfds, fd set *writefds, fd set *exceptfds,

struct timeval *timeout);
int pselect(int n, fd set *readfds, fd set *writefds, fd set *exceptfds,

const struct timespec *timeout, const sigset t *sigmask);

(struct timeval {
long tv_sec; /* Seconds */
long tv_usec; /* Microseconds */

};
struct timespec ({
time t tv_sec; /* Seconds. w7

long int tv_nsec; /* Nanoseconds. */

};

=fd_set: W JI=At NE HA3
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select/pselect
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Lselect example

//;d_set fds read;

int fd biggest;
int fd socket[MAX FD SOCKET] ;
int cnt_ fd socket;

A~ L Y
FD ZERO (&fds_read) ;
FD SET( ... , &fds_read);
A~ L Y
ret select = select(fd biggest+l, &fds read, NULL, NULL, NULL);
VAT L= S 7/
for (i=1; i<cnt fd socket; i++) { /* 812 HIO|E{7} EXst= B */
if (FD_ISSET(fd socket[i], &fds read)) {
if ((n_recv = recv(fd socket[i], buf recv, sizeof(buf recv), 0))
== -1) {

/* error */

} else { 4//
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Lfd_set structure

//;define __NFDBITS (8 * sizeof (__ fd mask))
typedef long int _ fd mask;
typedef struct
{
/* XPG4.2 requires this member name. Otherwise avoid the name
from the global namespace. */
#ifdef _ USE XOPEN
__fd mask f£ds bits[ FD SETSIZE / _ NFDBITS];
# define _ FDS BITS(set) ((set)->fds bits)
#else
__fd mask __ fds bits[ FD SETSIZE / _ NFDBITS];
# define __ FDS BITS(set) ((set)->__fds bits)
#endif
} £d_set;
#define FD_ SETSIZE __FD SETSIZE J
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|select example
“10_select.c (1/8)

//;define USAGE "%s <listen port>\n"
#define LI STEN BACKLOG 20
#define MAX FD_ SOCKET Oxff
#define MAX (a, Db) (a > b ? a : b)

int fd socket[MAX FD SOCKET] ;
int cnt_ fd socket;
/* 1/0 multiplexing 2 9ISt HTE */

fd set f£fds _read;
int fd biggest;

int add _socket(int £d);
int del socket(int £d);
int mk fds(fd set *fds, int *a fd socket);

int main(int argc, char *argv([])

{ J
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select example (con't)

o_select.c (2/8)

/‘

short port;
socklen t len_ saddr;

struct sockaddr in saddr_s, saddr_c;

int fd, fd listener, n _recv, n buffer;
char buf recv[1024];

int ret_ select;

int i;

memset (&saddr_ s, 0x00,

memset (&saddr _c, 0x00,

for (i=0; i<MAX FD_ SOCKET;
fd socket[i] = -1;

i++) {

}
if (argc !'= 2)
printf (USAGE, argv[0]);
if (argc == 2) {
port = (short)atoi((char *)argv[1l]);
} else {

port = 0; /* ZEHSI| X|HEZX g

sizeof (struct sockaddr in));
sizeof (struct sockaddr in));

HoH HME2Z */

v
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Lselect example (con't)

“10_select.c (3/8)

/ £d listener = socket (AF INET, SOCK STREAM, IPPROTO IP);
if (fd listener == -1) ({

pr_err("Fail: socket()");

exit (EXIT FAILURE) ;

}
saddr_s.sin_family = AF_ INET; /* AF_INET, PF_INET & SYg */
saddr_s.sin_addr.s_addr = INADDR ANY;/* localhost2 ZE=F20 CHSI] &HE */
saddr_s.sin port = htons(port);
if (bind(fd_listener, (struct sockaddr *)&saddr_s,sizeof(saddr_s)) == -1) {
pr_err("Fail: bind()");
exit (EXIT FAILURE) ;
}
len_saddr = sizeof(saddr_s);
if (port == 0) {
getsockname (fd listener, (struct sockaddr *)é&saddr s, &len_saddr);
}
pr_out("Port : #3%d", ntohs(saddr s.sin port));
listen(fd listener, LISTEN_ BACKLOG) ;
add socket (fd listener); 4//
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Lselect example (con't)

< 10_select.c (4/8)

/ while (1) {

fd biggest =

ret select = select(fd biggest+l, &fds read, NULL, NULL, NULL);
if (ret_select == -1) {

/* error */
}
pr_out("Select return (%d)", ret_select);
if (FD_ISSET(fd listener, &fds read)) {

fd = accept(fd listener, (struct sockaddr *)é&saddr c,&len saddr);

if (fd == -1) {
pr_err ("Error get connection from listen socket");
continue;

}

if (add socket(fd) == -1) { /* olEHME| */ }

pr_out ("Add socket (%d)", £d);

continue;

} /
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Lselect example (con't)

N/

* 0

*

10_select.c (5/8)

-

for (i=1; i<cnt fd socket; i++) { /* 2£ CIOIEJ} EMsl= L */
if (FD_ISSET(fd socket[i], &fds_read)) ({
if ((n_recv = recv(fd socket[i], buf recv,
sizeof (buf _recv), 0)) == -1) {
pr_err("fd(%d) recv() error(%s)",
fd socket[i] ,strerror(errno));
} else {
if (n_recv == 0) { /* dZo| B8l AR */
pr_out("fd(%d) was closed", fd socket[i])
del socket(fd socket[i]);
} else {
pr_out("fd(%d) %d bytes received",fd socket[i],n_recv);

}
} /* while(1l) =2 & */

return O;

v
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|select example (con't)

“10_select.c (6/8)

[
int add_socket(int £d)

{
if (cnt_fd socket < MAX FD SOCKET) ({
fd socket[cnt fd socket] = fd;
return ++cnt_ fd socket;
} else {

return -1;
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Lselect example (con't)

“10_select.c (7/8)

/“int del_socket (int £d)

{
int i, flag;
flag = 0; /* l:found, O:not found */
close (£fd) ;
for (i=0; i<cnt_ fd socket; i++

}
if (flag == 0)

return -1; /* 232 HA2c -1 2 2|EH */
--cnt_fd socket;

return i;

) {
/* FZE SHM HAY D7kt HSE F=Ct */

if (£d_socket[i] == £d) {
if (i !'= (cnt_fd socket-1))
fd socket[i] = fd _socket[cnt fd socket-1];
fd socket[cnt_fd socket-1] = -1;
flag = 1;

/
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Lselect example (con't)

“10_select.c (8/8)

/int mk fds (fd_set *fds, int *a_ fd socket)
{

int i, fd max;
FD_ZERO(fds); /* HAI|EX ME I3} */
for (i=0, fd max = -1; i<cnt_ fd socket; i++) {
fd max = MAX(fd max, a_fd socket[i]);
FD SET(a_fd socket[i], fds);
}
return fd max; select ()T 2|EHA| ez A0l fd_set%
} O|HlE B|AEE X{Fslo] 2[E sl =Ct.
i2tA O select () SEAOICH £d setS

M=z Esl 30{of2t B,
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