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1.1 I15(1) fi— i

4.14 -d—

$1s -1di /etc/. letcl.. -i i

3077 drwxr-sr-x 7 bin 2048 Aug 5 20:12 /etc/./
2 drwxr-xr-x 13 root 512 Aug 5 20:11 /etc/../
$ls -1di /. /.. o 2

2 drwxr-xr-x 13 root 512 Aug 5 20:11 /./

2 drwxr-xr-x 13 root 512 Aug 5 20:11 /../

1.2 UNIX 1-4
1.3 perror ptr perror ptr
const perror ptr strerror
strerror const
Kernighan Ritchie 1998 5.2
1.4 fflush fprintf  vprintf errno
errno
typewriter " 54 1/10 1/0
istty 11.9
ENOTTY C-1

C-1 errno printf

Not a

errno

#include <stdio.h>

/*

* The following prints errno=25 (ENOTTY) under 4.3BSD and SVRZ2,
* when stdout is redirected to a file.

* Under SVR4 and 4.3+BSD it works OK.

*x/

int

main ()

{
int fd;
extern int errno;

if ( (fd = open("/no/such/file", 0)) < 0) {
printf("open error: ");
printf("errno = %d\n", errno);

}

exit (0);
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$ grep BSD /etc/ motd

4.3 BSD UNI X #29: Thu Mar 29 11:14:13 MST 1990
$ a.out

open error: error = 2 st dout

$ a.out > temp.foo
$ cat temp.foo

open error: error = 25
1.5 2038
16 248
2
2.1 4.3+BSD <machine/ansi.h>

#i fndef _ANSI_H_
#define _ANSI_H_

#define _CLOCK_T_ unsigned | ong
#define _SIZE_T_ unsigned int

#endif /* _ANSI _H_ */
6 size t
#ifdef _SIZE_T_

typedef _SIZE_T_ size_t;
#undef _SIZE_T_

#endi f
typedef
3
3.1 1/0 1/0
Bach 1986 3 read write
“ /0"
read write
3.3 open
% dup fdl C-1
F SETFD fdl fdl F SETFL fdl fdl
fd2
3.4 fd 1 dup2(fd 1) 1 1 3.12 3
dup2 3

fd 3 3 dup2 4 3
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UNIX
fd ptr
\'
v 4 %

fd1: v

fd2:

fd3: _— i

v _]
C-1 open dup
3.5 shdll ,
a.out > outfile 2>&1
outfile dups 2
1 2
a.out 2 >&1 >outfile
dups 2
outfile 1 outfile 2
3.6 Iseek read
4
4.1 stat
" /bin  [usr/bin stat /bin
stat

4.2 <ourhdr.h>
#if defined (S_IFLNK) && !defined(S_ISLNK )
#define S_ISLNK(mode) (((mode) & S_IFMT ) == S_I FLNK)
#endi f
4.3

$ umask 777

$ data > temp.foo

$1s -1 temp.foo

---------- | stevens 29 Jan 14 06:39 temp.foo

4.4

$ data > foo

$ chnod u-r foo

$1s -1 foo

--Wwrw-r-- | stevens 29 Jul 31 09:00 foo
$ cat foo

write
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cat: foo: Permission denied
4.5 open creat 4-3
$ rmfoo bar
$ data > foo
$ data > bar
$ chmod a-r foo bar
$1s -1 foo bar
- - W- - W- - - - | stevens 29 Jul 31 10:47 bar
- W- - W - - - | stevens 29 Jul 31 10:47 foo
$ a.out 4-3
$1s -1 foo bar
.- W - W- - - - I st evens 0 Jul 31 10:47 bar
- - W- - W- - - - Istevens 0 Jul 31 10:47 foo
4.6 0
0
4.8 core rw-r--r--
umask shell
rW-rw-rw- umask umask 02
49 du
du tempfile
du .
unlink tempfile du. tempfile
df

4.10

i
4.11 opendir dopath opendir

closedir
SVR4 ftw
4.13 chroot FTP
FTP chroot

chroot

chroot

root root
4.14 stat utime
utime stat

4.15 finger(1) stat
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4.16 st_atime st mtime
cpio -a
-m
tar -m
tar
utime

4.17 read file(1) utime
4.18 PATH_MAX

C-2 100 45
getcwd 100 realloc

C-2

#include <sys/types.h>
#include <sys/stat.h>
#include <fcntl.h>
#include "ourhdr.h"

#define DEPTH 100
#$define MYHOME
#define NAME

/* directory depth */
"/home/stevens"
"alonglonglonglonglonglonglonglonglonglongname"

int

main (void)

{
int i, size;
char *path;

if (chdir (MYHOME) < 0)
err_sys("chdir error");

for (i = 0; i < DEPTH; i++) {
if (mkdir (NAME, DIR MODE) < 0)
err sys("mkdir failed, i = %d", i):
if (chdir(NAME) < 0)
err_sys("chdir failed, i = %d", 1i);
}
if (creat("afile", FILE_MODE) < 0)
err_sys("creat error");

/*

* The deep directory is created, with a file at the leaf.
* Now let’s try and obtain its pathname.

*/

path = path_alloc(&size);
for (; ;) { ’
if (getcwd(path, size) != NULL)
break;
else {
err ret("getcwd failed, size = %d", size);
size += 100;
if ( (path = realloc(path, size)) == NULL)
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}
}

printf("length = %d\n%s\n", strlen(path), path);

exit (0);

err_sys("realloc error");

$ a. out

getcwd failed,
getcwd failed

getcwd failed

length = 4613

419 /dev
5

5.2 fgets
fputs
MAXLINE

53 printf
54

55 5

ID 14

5.6
fflush
5.7

6

6.1 SVR4

pw_passwd

4.3+BSD
getpwnam  getpwuid

6.2 SVR4
getspnam

EACCES

size = 1025: Result too |large
size = 1125: Result too large
33
size = 4525: Result too |arge
4613
tar cpio
gets puts
printf("") 0
getc getchar
EOF c 1
4 5
UNIX
fflush fsync fsync
fsync
passed pw_passwd
C-3

fileno

rm-r

unlink

MAXLINE

EOF

fgets

6.2
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UNIX
C-3 SVR4
#include <sys/types.h>
#include <shadow.h>
#include "ourhdr.h"
int
main (void) /* SVR4 version */
{
struct spwd *ptr;
if ( (ptr = getspnam("stevens")) == NULL)
err sys("getspnam error");
printf ("sp_pwdp = %s\n",
ptr->sp_pwdp == NULL || ptr->sp_pwdp[0] == 0 ?
"(null)" : ptr->sp pwdp);
exit (0) ;
}
4.3+BSD C-4 pw_passed

*)

C-4 4.3+ BSD

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

#include "ourhdr.h"
int
main (void) /* 4.3+BSD version */

{
struct passwd *ptr;

if ( (ptr = getpwnam("stevens")) == NULL)
err sys("getpwnam error");

printf ("pw_passwd = %s\n",
ptr->pw_passwd == NULL || ptr—>pw passwd[0] == 0 ?
"(null)" : ptr—>pw_passwd);

exit (0);

6.4 C-5 date

C-5 date(1)
#include <time.h>
#include "ourhdr.h"
int
main (void)
{
time t caltime;
struct tm *tm;
char line [MAXLINE];
if ( (caltime = time(NULL)) == -1)
err sys("time error");
if ( (tm = localtime(&caltime)) == NULL)

err sys("localtime error");
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C
if (strftime(line, MAXLINE, "%a %b %d %X %Z %Y\n", tm) == 0)
err sys("strftime error"):
fputs(line, stdout);
exit (0);
}
C-5
$ echo $TZ
MST7
$ a.out
Wed Jan 15 06:48:57 MST 1992
$ TZ=ESTS5EDT a. out
Wed Jan 15 08:49:06 EST 1992
$ TZ=JST-9 a.out
Wed Jan 15 22:49:12 JST 1992
7
7.1 printf main
7.2
1/0
7.3 agrc argv environ UNIX
7.4 C
7.5
typedef void Exitfunc(void) ;
int atexit (Exitfundurc) ;
7.6 calloc 0 ANSI C 0 0
1.7 exec
7.8 core strip(1)
a.out 98304 16384
7.9 1/0
7.10 if va if
if val
8
8.1 8-2 printf
i = printf("pid = %d, glob = 9%d, var = %d\n",
getpid( ), glob, var);

sprintf (buf,"%d\n", i);
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UNIX

write (STDOUT_FILENO, buf, strlen(buf))

i buf
exit /0
STDOUT_FILENO /0
dup write
8.2 C-6

C-6 vfork

#include <sys/types.h>
#include "ourhdr.h"

static void f1l(void), f£f2(void):

int

main (void)

{
£1():
£20):
_exit (0);

}

static void
£l (void)
{
pid t pid;

if ( (pid = vfork()) < 0)
err_sys("vfork error");
/* child and parent both return */
}

static void

£2 (void)

{
char buf[1000]; /* automatic variables */
int i

for (i = 0; i < sizeof(buf); i++)

buf[i] = 0;
}
fl vfork fl C-2 vfork
fl f2 fl f2 buf
0 1000 0 f2 _exit
main f2 vfork fl
UNIX main
core fl
8.3 8-7 l

C-2 vfork
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else if (pid == 0)
WAIT_PARENT();
charatatime ("output from child\n");

TELL_PARENT (getppid()); /* tell parent we’re done */

} else {
charatatime ("output from parent\n");

TELL CHILD (pid);

WAIT CHILD();

8.4

argv[2]

execve

8.5
8.6

C-7

shell

fork

{

/* parent goes first */

/* tell child we’re done */
/* wait for child to finish */

/home/stevens/bin/testinterp execlp

C-7 ps

#include

int

"ourhdr.h"

main (void)

{

pid t

if

(

pid;

(pid = fork()) < 0)
err_sys("fork error");

else if (pid == 0) /* child */
exit (0);

/* parent */
sleep(4);

system("ps");

exit (0);

$ a.out

PI D
5940
5941
5942
5943

9.1

telnetd

TT
p3
p3
p3
p3

STATTI

0 »n N
o o o

ME

100
100
100
: 00

ps 1 Z

COMMAND
a.out
<defunct >
sh -c ps
ps

init login shell shell SIGCHLD

init

init
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10
10.1 pause
10.2 C-8 raise
C-8 raise
#include <sys/types.h>
#include <signal.h>
#include <unistd.h>
int
raise (int signo)
{
return( kill(getpid(), signo) ):
}
10.3 C-3
SIGINT SIGINT longjmp
main main main main
l sig_int sig_int longjmp
sig_arm
C-3 longjmp
sig_alrm longjmp main sig_int
10.4 aarm setjmp alarm
longjmp setimp env_arm
longjmp setjmp longjmp
10.5 DonLibes “ Implementing Software Timers’” C UsersJournal, Vol. 8, no. 11,
Nov. 1990
10.7 _exit SIGABRT
10.8 ID
kill ID
10.10 60~90
sleep CPU
sleep
BSD cron
sleep(60) sleep(59)

60
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C
10.11 SVR4 SIGXFSZ
1024 write 24
4.3+BSD 1500 write 1 errno
EFBIG
Sun0$4.1.2 SVR4
\% BSD
10.12 1/0 —fwrite
11
111 reset
11.2 128 8 1/0
11.3 SVR4 stty -a vi Vi MIN
1 TIME 1 reads
11.4 SVR4 AT&T 1991 termiox(7)
4.3+BSD c _cflag CCTS OFLOW CRTS_IFLOW 11-1
12
12.1 ENOLCK writew_lock write
un_lock un_lock writew_lock
C-4
12.2 SVR4 4.3+BSD ,fd_set
C-4
FD_
C
fd_set
12.3 SVR4 4.3+BSD <sys/types.h> FD_SETSIZE
fd_set 2048
#define FD_SETSI ZE 2048
#i ncl ude <sys/types. h>
124
FD_ZERO si genpt yset
FD_SET si gaddset
FD_CLR si gdel set
FD_I SSET si gi snenmber
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UNIX
sigfillset FD_xxx
125
12.6 select C-9 poll C-10
C-9 select sleep_us
#include <sys/types.h>
#include <sys/time.h>
#include <stddef.h>
#include "ourhdr.h"
void

sleep us(unsigned int nusecs)

{

struct timeval tval;

tval.tv_sec = nusecs / 1000000;
tval.tv_usec = nusecs % 1000000;
select (0, NULL, NULL, NULL, &tval);

C-10 poll sleep_us

#include <sys/types.h>
#include <poll.h>
#include <stropts.h>
#include "ourhdr.h"
void

sleep us(unsigned int nusecs)
{
struct pollfd dummy ;
int timeout;

if ( (timeout = nusecs / 1000) <= 0)
timeout = 1;
poll (&dummy, 0, timeout);

BSD usleep(3) setitimer 8
12.7 TELL_WAIT
WAIT_CHILD TELL_PARENT
fork
12.8 select C-11 poll
Cc-11 select
#include <sys/types.h>
#include <sys/time.h>
#include "ourhdr.h"

int
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main (void)

{
int i, n, f£d[2];
fd set writeset;
struct timeval tv;

if (pipe(fd) < 0)
err_sys("pipe error");
FD_ZERO (&writeset);

for (n = 0; ; n++) { /* write 1 byte at a time until pipe is full */

FD_SET(fd[1l], &writeset);

tv.tv_sec = tv.tv_usec = 0; /* don’t wait at all */
if ( (i = select(fd[1]+1, NULL, &writeset, NULL, &tv)) < 0)
err_sys("select error");
else if (i == 0)
break;
if (write(£d[1], "a", 1) != 1)
err_ sys("write error");
}
printf ("pipe capacity = %d\n", n);
exit (0);
}
SVR4 Sun0S4.1.1 select poll 2-6 4.3+BSD
select 3073
12.9 SVR4 4.3+BSD Sun0S4.1.2 12-14
13
13.1 chroot /dev/log chroot
LOG_NDELAY openlog chroot UNIX
13.3 C-12
C-12 daemon_init
#include "ourhdr.h"
int
main (void)
{
char *ptr, buff[MAXLINE];
daemon_init () ;
close(0);
close(1);
close(2);
ptr = getlogin();
sprintf (buff, "login name: %s\n",
(ptr == NULL) ? "(empty)" : ptr);
write (3, buff, strlen(buff)):;
exit (0);
}
1 2 3
deamon_init 3 getlogin
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utmp
4.3+BSD
init

14

14.1

14.2

shell

14.3 shell popen

1
sh:
14.4

echo $?

128

found

shell

a.out: not

145

FILE *fpin, *fpout;

fdopen I1/0

if ( (fpin fdopen (£d2[0],
err_sys("fdopen error");
(fpout fdopen (£d1[1],
err sys("fdopen error"):;
(setvbuf (fpin, NULL, _IOLBF,
err_ sys ("setvbuf error");
(setvbuf (fpout, NULL, _IOLBF,

err_sys ("setvbuf error");

read write

"r")) == NULL)

if | "w")) == NULL)

if 0) < 0)

if 0) < 0)

while

if (fputs(line, fpout) == EOF)
err _sys("fputs error to pipe");

if (fgets(line, MAXLINE, fpin) == NULL)
err msg("child closed pipe"):;
break;

{

}
14.6 system wait
wait sleep
pclose

system pclose

14.7 select
poll

read
POLLHUP
read poll

POLLIN

Bourne shell

fork

shell

shell

pclose

KornShell

while

popen
wait
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C
select write
SIGPIPE write EPIPE
poll poll POLLHUP
14.8 cmdstring
2>&1
14.9 popen exec Bourne shell shell fork
shell cmdstring shell shell
pclose waitpid
14.10 FIFO
1 0 FIFO
open open
C-13
C-13 FIFO
#include <sys/types.h>
#include <sys/stat.h>
#include <fcntl.h>
#include "ourhdr.h"
#define FIFO "temp.fifo"
int
main(void)
{
int fdread, fdwrite;
unlink (FIFO) ;
if (mkfifo(FIFO, FILE_MODE) < 0)
err sys("mkfifo error");
if ( (fdread = open(FIFO, O_RDONLY | O NONBLOCK)) < 0)
err sys("open error for reading"):
if ( (fdwrite = open(FIFO, O_WRONLY)) < 0)
err_sys("open error for writing”);
clr_fl(fdread, O_NONBLOCK);
exit (0);
}
14.11 -
14.13
14.14 C-1
C-1 14-12
i i update
0 mmap
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UNIX
()
i i update
0
3
2
5
4
15
15.3 declaration
definition
open.h extern
main.c C
15.5 select poll client
16
16.1 _db_dodelete db_nextrec
_db_writedat _db_nextrec db_nextrec
_db_readidx
_db_readdat _db_dodelete
16.2 db_nextrec _db_readidx
db_delete
_db_readdat
db_nextrec db_nextrec
16.3 —
_db_writeidx _db_writedat
17
17.1 psif %!
rewind lprps textps
fork

textps

Iprps
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C
18

18.2 getopt getopt

optind 1 getopt .
getopt optind

18.3 Client Systems

18.4 client_add realloc client client_add
select cliptr

18.5 take_put_args

18.6

SIGHUP
18.9 stty UNIX stty
19

19.1 telnetd rlogind ,
chown chmod

19.3

pty -n stty -a

termios winsize
195 fentl  F_SETFL -
19.6 1 shell 2 pty 3 ca
shell shell cat
shell
19.7 cat
pty SIGTERM
main exit(0)
8-17

cat e = 270, chars = 274, stat = 0:

pty e = 262, chars = 40, stat = 15: F X

pty e = 288, chars = 188, stat = 0:

19.8 shell echo date(l)

#!/bin/sh

(echo "Script started on " “date’;

pty "${SHELL:-/bin/sh}";
echo "Script done on " “date’) | tee typescript
19.9 pty

ttyname
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