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[ lpumeHeHune
MYNbTUNNEKCUPOBAHUSA

* PaboTa c HECKOSTIbKMMW ONOKUPYHOLLMMUNCS
ycTpoucTesamu

— TepmMmuHansl
— CokeTbl
— TpyObl

* UTeHne c TanmayTom



select(3C)

#include <sys/time.h>

int select(int nfds,
fd set *restrict readfds,

fd set *restrict writefds,
fd set *restrict errorfds,
struct timeval *restrict timeout);
nfds — 9T0 MakcumanbHbIN HOMep AecKpuntopa Bo Bcex Habopax

Bo3BpallaeT KonmyecTBO roTOBLIX 4ECKPUNTOPOB (0bLLee BO BCEX
Habopax)

0 npu Tanm-ayte
-1 npun owmnbKe n errno yctaHoBIeHa



fd set

* OnucbiBaeT MHOXECTBO OeCKpUnTopoB anos

 Homep geckpuntopa He MOXeT ObITb bonbLule, Yem
FD SETSIZE

* Ha 32-outHbix nnatdgopmax FD SETSIZE==1024
* Ha 64-butHom Solaris FD_SETSIZE==65536

void FD SET(int fd, fd set *fdset);
void FD CLR(int fd, fd set *fdset);
int FD ISSET(int fd, fd set *fdset);
volid FD ZERO(fd set *fdset);



readfds, writefds, errorfds

BxoaHble 1 BbIXO4HbIE NnapamMeTpbl

readfds
— [OEeCKpUNTopbl, rogHble Anda YTeHud

— [OecKpunTopbl, rae OOCTUTHYT KOHel doanna
(e.q. 3aKpbITble Ha OPYroM KOHLEe TPyObl 1 COKETHI)

— cnywarowme cokeTbl (accept)
AN 59MO HerJ1b35 MOHAMb, 3IMO MOXXKHO MOJIbKO 3arnoMHuUMmb

writefds

— [OEeCKpUNTOpbI, roAHbIE AN 3anmcy
(write He 3abnoknpyeTcs)

— anga cokeToB rapaHTupyetca 3anuce SO_SNDLOWAT 6ant
— 3aKpbITble Ha APYroM KOHLE TPYObl U COKETbI
errorfds

— 3aBUCUT OT TUNa YCTPOWUCTBA, Hanp. Ansa perynapHbix annos He NCMNOSb3yeTcs
— nang coketoB TCP/IP — npuxog BHenosnocHblx aaHHbIX (URGENT)



struct timeval

long tv sec;
long tv usec;
* Ecnun timeout==NULL, »xnaTtb 6eCckoOHEe4YHO

* Ecnu timeout->tv_sec/tv_usec==0, paboTtaeT B
pexnme onpoca (Bo3BpallaeTcsa HeEMeOS1EHHO)

* B ocTtanbHbIX cnydyasax obo3HayaeT TaumayT
(MakcumManbHoe BpeMs oXXngaHus)

* MoxeT MmogmnduumnpoBaTbCA NpU yCreLuHOoM
3aBepLueHnmn



[ lpumep ncnonb3oBaHUA

#include "unp.h"
void str cli(FILE *fp, int sockfd) {
int maxfdpl, stdineof;
fd set rset;
char sendline[MAXLINE], recvline[MAXLINE];
stdineof = 0;
FD ZERO(&rset);
for (; ;) A
if (stdineof == 0) FD SET(fileno(fp), &rset);
FD SET(sockfd, &rset);
maxfdpl = max(fileno(fp), sockfd) + 1;
Select(maxfdpl, &rset, NULL, NULL, NULL);
if (FD ISSET(sockfd, &rset)) { /* socket is readable */
if (Readline(sockfd, recvline, MAXLINE) == 0) {
if (stdineof == 1) return; /* normal termination */
else err quit("str cli: server terminated prematurely");
}
Fputs(recvline, stdout);
}
if (FD ISSET(fileno(fp), &rset)) { /* input is readable */
if (Fgets(sendline, MAXLINE, fp) == NULL) {
stdineof = 1;

Shutdown(sockfd, SHUT WR); /* send FIN */
FD CLR(fileno(fp), &rset);
continue;

}

Writen(sockfd, sendline, strlen(sendline));



poll(2)

#include <poll.h>

int poll(struct pollfd fds[],
nfds_t nfds, int timeout);

nfds — 910 KONMYecTBO AeckpuntTopoB B fds
timeout — Bpema B MunnncekyHgax

Bo3BpallaeT KONIM4yeCcTBO roTOBbLIX AECKPUMNTOPOB,
0 npu Tanm-ayTe

-1 npun ownbke



struct pollfd

int fd; /* file descriptor */
short events; /* requested events */
short revents; /* returned events */

* POLLIN (== POLLRDNORM | POLLRDBAND )

— [NS CnyLlaloLWuX COKETOB 03Ha4YaeT roTOBHOCTL accept

POLLOUT

POLLERR (Tonbko B revents)
POLLHUP (Tonbko B revents)
POLLNVAL (Tonbko B revents)



[ lpumep ncnonb3oBaHUA

#include <poll.h>

struct pollfd fds[3];
int ifdl, ifd2, ofd, count;

fds[0].fd = ifdl;

fds[0] .events = POLLNORM;

fds[1l].fd = ifd2;

fds[1l].events = POLLNORM;

fds[2].fd = ofd;

fds[2].events = POLLOUT;

count = poll(fds, 3, 10000);

if (count == -1) {
perror(“poll failed");
exit(1l);

}
1f (count==0)

printf(“No data for reading or writing\n");
if (fds[0].revents & POLLNORM)
. printf("There is data for reading fd %d\n", fds[0].fd);
if (fds[1l].revents & POLLNORM)

printf(“There is data for reading fd %d\n", fds[1l].fd);
if (fds[2].revents & POLLOUT)

printf(“There is room to write on fd %d\n", fds[2].fd);



[NononHutensHo: poll(7d)

» Solaris only (Ha4nHas ¢ Solaris 7)
#include <sys/devpoll.h>
int fd = open("/dev/poll"”, 0 RDWR);
ssize t n = write(int fd,
struct pollfd buf[], int bufsize);
Pollfd.events=POLLREMOVE:
int n = ioctl(int fd, DP POLL,
struct dvpoll* arg);

int n = ioctl(int fd, DP ISPOLLED,
struct pollfd* pfd);



[TpenmyutecTBa poll(7d)

http://developers.sun.com/solaris/articles/polling_efficient.html
[laHHble anga Solaris 7

bash-2.03$ a.out 4000 poll

Opened 4000 file descriptor(s)

Starting write / [poll|ioctl] / read loop:

104858 write()/poll()/read()s on 4000 fd(s) took : 34254 msec.
bash-2.03$ a.out 4000 devpoll

Opened 4000 file descriptor(s)

Starting write / [poll]|ioctl] / read loop:

104858 write()/ioctl(DP POLL)/read()s on 4000 fd(s) took : 2179 msec.



