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termios
<termios.h>
struct termios {
tcflag t c_iflag; /* input flags */
tceflag t c_oflag:; /* output flags */
tcflag_t c_cflag; /* control flags */
tcflag t c_1flag; /* local flags */

cc_ t c_cc[NCCS]; /* control characters */
}i
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RS-232

tcflag_t

NCCS

POSIX.1 11 cc_t

unsigned char

CR/LF

unsigned long c_cc
11~18 UNIX

\Y

<termio.h>
POSIX.1

termio

11-1

SVR4 4.3+BSD

POSIX.1

11-1

115

9.7

111

POSIX.1

? 112
tcgetpgrp  tesetpgrp

SVR4 4.3+BSD
POSIX.1

c_iflag

BRKI NT
I CRNL
| GNBRK
I GNCR
| GNPAR
| MAXBEL
I NLCR
I NPCK
| STRI P
I UCLC
I XANY
| XOFF
I XON
PARMRK

BREAK SI GI NT
CR NL

BREAK

CR

NL CR

c_ofl ag

BSDLY
CRDLY
FFDLY
NLDLY
OCRNL
OFDEL

CR

NL
CR NL
DEL NUL
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OXTABS
TABDLY
VTDLY

NL CR- NL
NL CR

ECT

c_cflag

CCTS_OFLOW
Cl GNORE
CLOCAL
CREAD
CRTS_| FLOW
sl ZE
CSTOPB
HUPCL
MDMBUF
PARENB
PARODD

RTS

c_Iflag

ALTWERASE
ECHO
ECHOCTL
ECHOE
ECHOK
ECHOKE
ECHONL
ECHOPRT
FLUSHO

I CANON

| EXTEN
I'SIG
NOFLSH
NOKERNI NFO
PENDI N
TOSTOP
XCASE

WVERASE
A(char)
kill

kil
NL

STATUS

SI GTTOU

POSIX.1 ioctl

ioctl

11-2
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12 11-2
tcgetattr tcsetattr 50 11-1
11-2 POSIX.1 110
tcgetattr (term os )
tcsetattr (term os )

cfgetispeed
cf get ospeed
cfsetispeed
cf set ospeed
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POSIX.1 termios
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11 1/0
7 11-3
11-3
c_cc I SVR4 4.3+BSD
CR c_lflag ICANON \r .
DISCARD VDISCARD c_lflag IEXTEN 0 . .
DSUSP (SIGTSTP) | ypsuspe c_lflag ISIG Y . .
EOF VEOF c_lflag ICANON ‘D .
EOL VEOL c_lflag ICANON .
EOL2 VEOL2 c_1flag ICANON . .
ERASE VERASE c_lflag ICANON "H .
INTR (SI'GINT) VINTR c_lflag 1ISIG 2,°C .
KILL VKILL c_lflag ICANON U .
LNEXT VLNEXT c_1flag IEXTEN v . .
NL c_lflag ICANON \n .
QuIT (SIGUIT) VQUIT c_lflag ISIG "\ .
REPRINT VREPRINT |c_lflag ICANON ‘R . .
START VSTART c_iflag IXON/IXOFF| "Q .
STATUS VSTATUS c_lflag ICANON T .
STOP VSTOP c_iflag IXON/IXOFF| °S .
SUSP (SI GTSTP) VSUSP ¢_lflag ISIG A .
WERASE VWERASE c_lflag ICANON W . .
POSIX.1 11 9
\n \r STOP START
termios c cc
\% 11-3 3
POSIX.1 _POSIX_VDISABLE _POSIX_
VDISABLE c_cc pathconf
fpathconf 254
FIPS151-1 _POSIX_VDISABLE
SVR4 4.3+BSD SVR4 _POSIX_VDISABLE 0
4.3+BSD 377
UNIX 0
11-1
Ctrl-B
11-1
#include <termios.h>
#include "ourhdr.h"
int

main (void)

{

struct termios term;
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long vdisable;

if (isatty(STDIN_FILENO) == 0)

err quit ("standard input is not a terminal device");

if ( (vdisable = fpathconf (STDIN_FILENO, _PC_VDISABLE)) < 0)

err_quit ("fpathconf error or _POSIX VDISABLE not in effect");

if (tcgetattr (STDIN_FILENO, &term) < 0) /* fetch tty state */

err sys("tcgetattr error”)

term.c_cc[VINTR]
term.c_cc[VEOF]

vdisable;
2;

’

/* disable INTR character */
/* EOF is Control-B */

if (tcsetattr(STDIN FILENO, TCSAFLUSH, &term) < 0)

err sys("tcsetattr error")

exit (0);

’

1) isatty 11.9
(2) fpathconf _POSIX_VDISABLE
3 tcgetattr 114 termios
4 11-1
SIGINT kill
STOP START Ctrl-S Ctrl-Q
NL EOL EOLZ2 CR
e CR POSIX.1
ICANON ICRNL CR NL IGNCR
CR NL NL
NL
« DISCARD SVR4 4.3+BSD IEXTEN
FLUSHO
«DSUSP SVR4 4.3+BSD -
ISIG SUSP
SIGTSTP 9-7
« EOF POSIX.1
0

EOF
*EOL POSIX.1

NL

tcsetattr

CR
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11 /0

*EOL2 SVR4 4.3+BSD

* ERASE POSIX.1

* INTR POSIX.1
SIGINT

o KILL POSIX.1 Kkill

* LNEXT SVR4 43+BSD *

*NL POSIX.1

« QUIT POSIX.1
SIGQUIT

10-1 INTR QUIT
core
* REPRINT SVR4 4.3+BSD
ICANON

* START POSIX.1
IXOFF
STOP
IXOFF
* STATUS 4.3+BSD -
SIGINFO
NOKERNINFO

* STOP POSIX.1

IXON

IXOFF
+ SUSP POSIX.1
SIGTSTP

9-7

9-7

IEXTEN

START

START

IXOFF
STOP

STOP

ISIG
9-7
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* WERASE SVR4 4.3+BSD

ALTWERASE
“ ” BREAK BREAK
BREAK BREAK BREAK
BREAK BREAK 0
0 BREAK 11.8
BREAK
114
tcgetattr tcsetattr termios

#include <term os. h>
int tcgetattr(infiledes, struct term ostermptr);

int tcsetattr (infiledes, int opt, const struct term osertptr);

0 1
termios
filedes

errno ENOTTY
tcsetattr opt opt
* TCSANOW
* TCSADRAIN
s TCSAFLUSH
tcsetattr

0 0
tcsetattr tcgetattr
11.5
11-7

POSIX.1 SVR4 4.3+BSD
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11 /O

CSIZE 0

SVR4 6
VTDLY
OFILL OFDEL

CS5 CS6 CS7 Cs8
BSDLY CRDLY FFDLY NLDLY TABDLY
termio(7) AT&TO 19910

11-2
11-2 tcgetattr
#include <termios.h>
#include "ourhdr.h"

int

main (void)

{
struct termios term;
int size;

if (tcgetattr (STDIN_FILENO, &term) < 0)
err_sys ("tcgetattr error");

size = term.c_cflag & CSIZE;

if (size == CS5)
else if (size == CS6)
else if (size == CS87)
else if (size == CS8)

else

term.c_cflag &= “CSIZE;

term.c_cflag |= Cs8;

printf ("5 bits/byte\n");
printf ("6 bits/byte\n");
printf ("7 bits/byte\n");
printf ("8 bits/byte\n");
printf ("unknown bits/byte\n");

/* zero out the bits */
/* set 8 bits/byte */

if (tcsetattr (STDIN_FILENO, TCSANOW, &term) < 0)
err_ sys("tcsetattr error");

exit (0);

* ALTWERASE c_Iflag,4.3+BSD WERASE

« BRKINT  c_iflag,POSIX.1 IGNBRK BREAK
SIGINT
IGNBRK BRKINT PARMRK  BREAK
\377 \0 \0 PARMRK BREAK \0
«BSDLY  c_oflag, SVR4 BSO BSL
« CCTS OFLOW ¢ _cflag, 4.3+BSD CTS 11.4

* CIGNORE  c cflag, 4.3+BSD
« CLOCAL c_cflag, POSIX.1
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UNIX
*CRDLY ¢ oflag, SVR4 CRO CR1 CR2 CR3
« CREAD c_cflag, POSIX.1
*CRTS IFLOW  c cflag, 4.3+BSD RTS 11.4
* CSIZE c_cflag, POSIX.1
CS5 CS6 CS7 CSs8
5 6 7 8
« CSTOPB c_cflag, POSIX.1
«ECHO c Iflag, POSIX.1
« ECHOCTL c_Iflag, SVR4 4.3+BSD , ECHO ASCII TAB
ASCII NL START STOP ASCII ASCII 0 037
"X X 0100 ASCII Ctrl-A 01
"A  ASCII DELETE 0177 ~? ASCII
ECHO
EOF EOF
Ctrl-D ASCII EOT
« ECHOE c_Iflag, POSIX.1 ICANON ERASE
WERASE ECHOE
ECHOPRT ECHOE ECHOPRT
« ECHOK c_Iflag, POSIX.1 ICANON KILL
NL ECHOKE
ECHOKE
« ECHOKE c_Iflag, SVR4 4.3+BSD ICANON KILL
ECHOE ECHOPRT
«ECHONL  c_Iflag, POSIX.1 ICANON ECHO
NL
¢« ECHOPRT c_Iflag, SVR4 4.3+BSD ICANON ECHO
ERASE WERASE
«FFDLY  c_oflag, SVR4 FFO FF1
« FLUSHO c_Iflag, SVR4 4.3+BSD DISCARD
DISCARD
« HUPCL c_cflag, POSIX.1
*«ICANON  c_Iflag, POSIX.1 11.10

EOF EOL EOL2 ERASE KILL REPRINT STATUS WERASE



China=pubecom

11 /O
MIN
TIME read 11.11
* ICRNL c_iflag, POSIX.1 IGNCR CR
NL
* [IEXTEN  c_Iflag, POSIX.1
* IGNBRK c_iflag, POSIX.1 BREAK BREAK
BRKINT
* IGNCR c_iflag, POSIX.1 CR
ICRNL CR NL
* IGNPAR c_iflag, POSIX.1 BREAK
* IMAXBEL c_iflag, SYR4 4.3+BSD
*INLCR  c_iflag, POSIX.1 NL CR
* INPCK c_iflag, POSIX.1 INPCK
PARENB
PARODD
INPCK IGNPAR
PARMRK
« ISIG c_Iflag, POSIX.1
INTR QUIT SUSP DSUSP
«ISTRIP  c_iflag, POSIX.1 7
8
«IlUCLC c_iflag, SVR4
* IXANY  c_iflag, SVR4 4.3+BSD
* IXOFF c_iflag, POSIX.1 -
STOP
START
* IXON c_iflag, POSIX.1 -
STOP START
START STOP
* MDMBUF ¢ cflag, 4.3+BSD
*NLDLY  c_oflag, SVR4 NLO NL1
* NOFLSH c_lIflag, POSIX.1 SIGINT SIGQUIT
SIGSUSP
NOFLSH
* NOKERNINFO c_lIflag, 4.3+BSD STATUS

STATUS SIGINFO
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*« OCRNL c_oflag, SVR4
« OFDEL c_oflag, SVR4

NUL OFILL
* OFILL c_oflag, SVR4

ASCII NUL OFDEL

FFDLY NLDLY TABDLY VTDLY
+OLCUC c_oflag, SVR4
*ONLCR c_oflag, SVR4 4.3+BSD
* ONLRET  c_oflag, SVR4
*«ONOCR  c oflag, SVR4
« ONOEOT  c oflag, 4.3+BSD

« OPOST c_oflag, POSIX.1
11-1
« OXTABS c_oflag, 4.3+BSD

TABDLY XTABS TAB3

« PARENB ¢ cflag, POSIX.1
PARODD
IGNPAR PARMRK
« PARMRK  c_iflag, POSIX.1
BREAK
ISTRIP
PARMRK
« PARODD  c_cflag, POSIX.1
PARENB

« PENDIN  c_Iflag, SVR4 4.3+BSD

« TABDLY  c oflag, SVR4
TAB3
XTABS TAB3
8
« TOSTOP  c_Iflag,POSIX.1
SIGTTOU

*VTDLY c_oflag, SVR4
* XCASE c_Iflag, SVR4

11.6 stty

CR NL
ASCII DEL ASCII
ASCII DEL
6 BSDLY CRDLY
NL CR-NL
NL
CR
EOT "D Ctrl-D
c _oflag
INPCK
IGNPAR
\377\0 X X
\377 \377 IGNPAR

\0

TABO TAB1 TAB2

VTO VT1

ICANON

tcsetattr 11.4
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11 /0

stty(1) stty(1) 11-2 6
-a

$ stty -a

speed 9600 baud; 34 rows; 80 columns;

1flags: icanon isig iexten echo echoe echok echoke -echonl echoctl
—echoprt —altwerase -noflsh -tostop -mdmbuf -flusho -pendin
-nokerninfo —-extproc

iflags: istrip icrnl -inlcr -igncr ixon -ixoff ixany imaxbel -ignbrk
brkint -inpck -ignpar -parmrk

oflags: opost onlcr -oxtabs

cflags: cread cs7 parenb -parodd hupcl -clocal -cstopb -crtscts

cchars: discard = "0; dsusp = "Y; eof = "D; eol = <undef>;
eo0l2 = <undef>; erase = "H; intr = ~?; kill = “U; lnext = "V;
quit = "\; reprint = "R; start = "Q; status = "T; stop = °S;

susp = "Z; werase = "W;
11.3 1 11.12
stty POSIX.2
V sty V7 BSD
POSIX.2
\% 4.3+BSD
V7 sty 1 SVR4 stty 6
11.7
baud rate “ / §
#include <term os. h>
speed_t cfgetispeed(const struct ter mieorsptr);
speed_t cfgetospeed(const struct ter meosptr);
int cfsetispeed(struct term osmptr, speed_t speed);
int cfsetospeed(struct term osmptr, speed_t speed);
0 -1
cfget cfset speed B50 B75 B110
B134 B150 B200 B300 B600 B1200 B1800 B2400 B4800 B9600 B19200
B38400 BO “ K tcsetattr BO
11-3 termios

cfget tcgetattr termios
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cfset termios tcsetattr
tcsetattr
11.8
filedes
errno ENOTTY

#include <term os. h>

int tcdrain(infiledes);

int tcflow(inffiledes, i nt action);

int tcflush(infiledes, int queue);

int tcsendbreak(i nftledes, i nt duration);

0 1

tcdrain tcflow action

* TCOOFF

* TCOON

* TCIOFF STOP

* TCION START

tcflush

queue

e TCIFLUSH

e TCOFLUSH

e TCIOFLUSH

tcsendbreak 0 duration 0

0.25~0.5 POSIX.1 duration O
SVR4 SVID duration O 0 SVR4
duration O tcsendbreak tcdrain
duration O durationx N N 0.25~0.5
11.9
UNIX /devitty POSIX.1

#include <stdio.h>
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11 110
char * ctermid(charpt?;
ptr L_ctermid
L_ctermid <stdio.h> ptr
UNIX
/devitty
——ctermid
11-3 POSIX.1 ctermid
11-3 POSIX.1 ctermid
#include <stdio.h>
#include <string.h>

static char ctermid name([L_ctermid];

char *
ctermid (char *str)
{
if (str == NULL)
str = ctermid name;

return(strcpy(str, "/dev/tty"));

/* strcpy () returns str */

i satty

isatty ttyname

ttyname

#include <unistd. h>

int isatty(inffiledes);

1 0
char *ttyname(i nfiledes);
NULL
——isatty
11-4 isatty tcgetattr
11-4 POSIX.1 isatty
#include <termios.h>

int
isatty(int f£d)
{

struct termios term;
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} return(tcgetattr(fd, &term) != -1); /* true if no error (is a tty) */
11-5 isatty
#include "ourhdr.h"
int
main (void)
{
printf("fd 0: %s\n", isatty(0) ? "tty" : "not a tty");
printf("fd 1: %$s\n", isatty(l) ? "tty" : "not a tty");
printf("fd 2: %s\n", isatty(2) ? "tty" : "not a tty")
exit (0);
}
11-5  isatty
$ a.out
fd 0: tty
fd1l: tty
fd 2: tty

$ a.out </etc/passwd 2>/dev/nul
fd 0: not a tty

fd1l: tty

fd 2: not a tty

—ttyname

ttyname 11-6

/dev i 4.23

stat st_dev 4.2 i
stat st_ino [
st_rdev
UNIX [
11-7 11-7

$ a.out </dev/console 2> /dev/null
fd 0: /dev/console

fd 1: /dev/ttyp3

fd 2: not a tty

11-6 POSIX.1 ttyname

#include <sys/types.h>

#include <sys/stat.h>
#include <dirent.h>
#include <limits.h>
#include <string.h>
#include <termios.h>
#include <unistd.h>

#define DEV "/dev/" /* device directory */



China=pubscom e

#define DEVLEN sizeof (DEV)-1 /* sizeof includes null at end */

char *

ttyname (int £d)
{ .
struct stat fdstat, devstat;

DIR *dp;

struct dirent *dirp;

static char pathname[ POSIX PATH MAX + 1];
char *rval;

if (isatty(fd) == 0)

return (NULL) ;

if (fstat (fd, &fdstat) < 0)
return (NULL) ;

if (S_ISCHR(fdstat.st_mode) == 0)
return (NULL) ;

strcpy (pathname, DEV);
if ( (dp = opendir(DEV)) == NULL)
return (NULL) ;
rval = NULL;
while ( (dirp = readdir(dp)) != NULL) {
if (dirp->d_ino != fdstat.st_ino)
continue; /* fast test to skip most entries */

strncpy (pathname + DEVLEN, dirp->d_name, _POSIX PATH MAX - DEVLEN);
if (stat(pathname, &devstat) < 0)
continue;
if (devstat.st_ino == fdstat.st_ino &&
devstat.st_dev == fdstat.st_dev) { /* found a match */
rval = pathname;
break;
}
}
closedir (dp):
return(rval);

11-7 ttyname

#include "ourhdr.h"

int

main (void)

{ " 1} .
printf("fd 0: %s\n", isatty(0) ? ttyname (0) : "not a ttyL):
printf("fd 1: %s\n", isatty(l) ? ttyname (1) : "not a tty"):
printf("£fd 2: %s\n", isatty(2) ? ttyname(2) : "not a tty");

exit (0);

11.10

. 11.3 ‘
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" NL EOL EOL2 EOF 11.5 ICRNL
IGNCR CR NL
EOF
. 10.5
——getpass
getpass UNIX login(1)
crypt(1)
11-8
UNIX
11-8 getpass
#include <signal.h>
#include <stdio.h>
#include <termios.h>

#define MAX_PASS_LEN 8

char *

getpass (const char *prompt)

{

static char

char *ptr;

sigset_t sig, sigsave;

struct termios term, termsave;

FILE *fp;

int c;

if ( (fp = fopen(ctermid(NULL), "r+")) == NULL)

return (NULL) ;
setbuf (fp, NULL);

buf [MAX_PASS_LEN + 1];

/* max #chars for user to enter */

/* null byte at end */

sigemptyset (¢sig); /* block SIGINT & SIGTSTP, save signal mask */
sigaddset (&sig, SIGINT):;

sigaddset (&sig, SIGTSTP);
sigprocmask(SIG_BLOCK, &sig, &sigsave);

tcgetattr(fileno (fp), &termsave);

term = termsave;

tcsetattr(fileno(fp), TCSAFLUSH, &term);

fputs (prompt, f£p);

ptr = buf;
while ( (c = getc(fp))

!= EOF && c != ’\n’) {

if (ptr < &buf [MAX_PASS LEN])

*ptr++ = ¢;
}
*ptr = 0;
putc(’\n’, fp);

/* null terminate */
/* we echo a newline */

/* restore tty state */
tcsetattr(fileno(fp), TCSAFLUSH, &termsave);

/* restore signal mask */

sigprocmask (SIG_SETMASK, &sigsave, NULL);

/* save tty state */
/* structure copy */
term.c_1flag &= ~(ECHO | ECHOE | ECHOK | ECHONL);
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fclose (fp); /* done with /dev/tty */

return (buf) ;

ctermid /devitty

4.3+BSD
SVR4
SIGINT SIGTSTP
SUSP

shell
getpass

getpass SIGINT

getpass SIGQUIT

shell KornShell

INTR

QUIT

getpass

SIGINT
kill

shell
shell

shell

QUIT shell

shell Bourne shell

C shell

stty

1/0
fflush

read

8
getpass

getc

11-9

11-9 getpass

/10

ERASE

KILL

#include "ourhdr.h"

char *getpass (const char *);

int
main (void)

{

char *ptr;

if ( (ptr = getpass("Enter password:")) == NULL)
err sys("getpass error");
printf ("password: %s\n", ptr);

/* now use password (probably encrypt it) . */
while (*ptr != 0)
*ptr++ 0;

exit (0);

/* zero it out when we’re done with it */
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getpass

core 10.2 core

11.11

termios c_Iflag ICANON

ERASE KILL EOF NL EOL EOL2
CR REPRINT STATUS WERASE

?

31
termios c_cc MIN TIME c_cc
VMIN VTIME
MIN read TIME 1/10
A MIN>0,TIME>0
TIME
MIN read MIN MIN
read
1 read
read
B MIN>0,TIME==0
MIN read read
C MIN==0 TIME>0
TIME read A
1 read read 0
D MIN==0 TIME==0
read read 0
MIN MIN
MIN== A B
11-4 nbytes read
POSIX.1 VMIE VTIME VEOF VEOL
SVR4 V
VEOF VEOL VMIN
VEOF 1 Ctrl-A
termios
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11 I/0
11-4
MIN > 0 MIN ==
A: C:
[MN, nbytes ; [1, nbytes] ;
TIME > 0 0
[1, MN]
(TI ME= u] (T ME= )
)
B: D: [0, nbytes]
TIME == [ MI'N, nbytes] O
( )
11-10 tty_cbreak tty raw cbreak
cbreak raw V7 tty_reset
tty_atexit, tty_termios tty atexit
exit tty_termios termios
18
11-10 cbreak
#include <termios.h>
#include <unistd.h>

static struct termios save_termios;

static int ttysavefd = -1;

static enum { RESET, RAW, CBREAK } ttystate = RESET;

int

tty_cbreak(int £d) /* put terminal into a cbreak mode */
{

struct termios buf;

if (tcgetattr(fd, &save_termios) < 0)
return(-1);

buf = save_termios; /* structure copy */

buf.c_lflag &= ~(ECHO | ICANON);
/* echo off, canonical mode off */

buf.c_cc[VMIN] = 1; /* Case B: 1 byte at a time, no timer */
buf.c_cc[VTIME] = 0;

if (tcsetattr(fd, TCSAFLUSH, &buf) < 0)
return(-1);
ttystate = CBREAK;
ttysavefd = fd;
return(0) ;
}
int
tty_raw(int fd) /* put terminal into a raw mode */

{

struct termios buf;

if (tcgetattr(fd, &save termios) < 0)
return(-1);
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buf = save_termios; /* structure copy */

buf.c_lflag &= ~(ECHO | ICANON | IEXTEN | ISIG);
/* echo off, canonical mode off, extended input
processing off, signal chars off */

buf.c_iflag &= " (BRKINT | ICRNL | INPCK | ISTRIP | IXON);
/* no SIGINT on BREAK, CR-to-NL off, input parity
check off, don’t strip 8th bit on input,
output flow control off */

buf.c_cflag &= ~(CSIZE | PARENB);

/* clear size bits, parity checking off */
buf.c_cflag |= CS8;

/* set 8 bits/char */

buf.c_oflag &= ~ (OPOST):
/* output processing off */

buf.c_cc[VMIN] = 1; /* Case B: 1 byte at a time, no timer */
buf.c_cc[VTIME] = 0;

if (tcsetattr(fd, TCSAFLUSH, &buf) < 0)
return(-1);
ttystate = RAW;
ttysavefd = fd;
return(0) ;
}

int
tty reset (int fd) /* restore terminal’s mode */
{
if (ttystate != CBREAK && ttystate != RAW)
return(0);
if (tcsetattr(fd, TCSAFLUSH, &save_termios) < 0)
return(-1);
ttystate = RESET;
return(0);
}
void
tty_ atexit (void) /* can be set up by atexit (tty atexit) */

{
if (ttysavefd >= 0)
tty_reset (ttysavefd);
}

struct termios *
tty_termios(void) /* let caller see original tty state */
{

return(&save_termios);

}

cbreak

cbreak

. ECHO
. MIN 1 TIME 0 11-4 B
read
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11 1/0
. I1SIG
IEXTEN BRKINT BREAK
. ECHO
. ICRNL [INPCK ISTRIP IXON CR NL
ICRNL INPCK 8 ISTRIP
IXON
8 Cs8 PARENB
. OPOST
. MIN=1 TIME=0
11-11 cbreak 11-11
$ a.out
Enter raw mode characters,term nate with DELETE
4
33
133
62
63
60
172
DELETE
Enter cbreak mode characters,term nate with SIGINT
1 Ctrl-A
10
signal caught
11-11 cbreak
#include <signal.h>
#include "ourhdr.h"
static void sig catch(int);
int
main (void)
{
int i;
char c;
if (signal (SIGINT, sig_catch) == SIG_ERR) /* catch signals */
err_sys("signal (SIGINT) error");
if (signal (SIGQUIT, sig_catch) == SIG_ERR)

err_sys("signal (SIGQUIT) error");
if (signal (SIGTERM, sig_catch) == SIG_ERR)
err_sys("signal (SIGTERM) error");

if (tty_raw(STDIN_FILENO) < 0)
err_sys("tty raw error");

printf ("Enter raw mode characters,

while ( (i = read(STDIN_FILENO,
if ((c &= 255) == 0177)
break;
printf ("%o\n", c):
}
if (tty_reset (STDIN_FILENO) < 0)
err_sys("tty reset error");
if (i <= 0)
err sys("read error");

&c, 1))
/* 0177

terminate with DELETE\n");

== 1){
= ASCII DELETE */
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if (tty_cbreak (STDIN_FILENO) < 0)
err_sys("tty raw error");
printf ("\nEnter cbreak mode characters, terminate with SIGINT\n"):;

while ( (1 =
c &= 255;

printf ("%o\n", c);

}

tty_reset (STDIN_FILENO);

if (i <= 0)

err sys("read error");

exit (0);
}

static void

sig_catch(int signo)

{

printf ("signal caught\n");

tty reset (STDIN_FILENO);

read (STDIN FILENO, &c, 1)) == 1) {

exit (0);
}
Ctrl-D(04) F7
6 ESC (033) (0133) 2(062) 3(063) 0(060) z(0172)
"OPOST cbreak
Ctrl-D
11.12
SVR4
winsize

struct winsize {

unsigned short ws_row; /* rows, in characters */

unsigned short ws_col; /* columns, in characters */

unsigned short ws_xpixel; /* horizontal size, pixels (not used) */

unsigned short ws_ypixel; /* vertical size, pixels (not used) */
}:
(1) ioctl 3.14 TIOCGWINSZ
(2) ioctl TIOCSWINSZ

SIGWINCH 10-1
©)
Vi
11-12 SIGWINCH
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11 1/0
11-12
$include <signal.h>
#include <termios.h>
#ifndef TIOCGWINSZ
#include <sys/ioctl.h> /* 4.3+BSD requires this too */
#endif
#include "ourhdr.h"

static void pr winsize(int), sig_winch(int);
int
main (void)

{

if (isatty(STDIN _FILENO) == 0)
exit (1);
if (signal (SIGWINCH, sig_winch) == SIG_ERR)

err_sys("signal error");

pr_winsize (STDIN_FILENO) ; /* print initial size */
for (; ;) /* and sleep forever */
pause () ;
}

static void
pr_winsize(int £d)
{

struct winsize size;

if (ioctl(fd, TIOCGWINSZ, (char *) &size) < 0)
err_sys ("TIOCGWINSZ error");
printf("%d rows, %d columns\n", size.ws_row, size.ws_col);

}

static void

sig_winch(int signo)

{
printf ("SIGWINCH received\n");
pr_winsize (STDIN_FILENO);
return;

$ a.out

35 rows, 80 colums
SI GW NCH received

40 rows, 123 col umns
SI GW NCH recei ved

42 rows, 33 columns
7%

11.13 termcap,terminfo curses

termcap terminal capability /etc/termcap
termcap vi termcap

vi
termcap Vi curses
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UNIX
termcap
——terminfo curses terminfo
terminfo SVR2
\Y
\% terminfo 4.3+BSD termcap
Goodheart 1991 terminfo curses Strang, Mui  O'Reilly[1991]

termcap terminfo
termcap terminfo —_—

curses curses
cbreak curses
11.14
POSIX.1 BSD chbreak
17 18 1/0
11.1 tty _raw reset(1)
SVR4 4.3+BSD
11.2 c_cflag PARODD BSD tip
01
11.3 stty(1) MIN TIME
Vi stty vi MIN TIME
11.4 19200 38400
XON XOFF RS-232 RTS CTS POSIX.1

SVR4 4.3+BSD
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