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4.1
/0 1/0 -
stat
stat
( ) UNIX
4.2 stat fstat Istat
stat
#include <sys/types. h>
#include <sys/stat.h>
int stat(const charpathname, struct stat btif);
int fstat(intfiledes, struct stat btf);
int Istat(const chamathname, struct stat btf);
0 -1
pathname stat fstat
filedes | stat stat
Istat ( 421
Istat 4.16 )
Istat POSIX 1003.1-1990 1003.1a SVR4

4.3+BSD | stat

buf

struct stat {

mode_t st_mode; /* file type & mode (permissions) */
ino_t  st_ino; /* i-node number (serial number) */
dev_t  st_dev; /* device number (filesystem) */
dev_t st_rdev; /* device number for special files */
nlink t st_nlink; /* number of links */

uid_t st_uid; /* user ID of owner */

gid_t st_gid; /* group ID of owner */

off t st_size; /* size in bytes, for regular files */
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time t st_atime; /* time of last access */
time_t st_mtime; /* time of last modification */
time_t st_ctime; /* time of last file status change */
long st_blksize; /* best I/0 block size */
long st_blocks; /* number of 512-byte blocks allocated */
}i
POSIX.1 st_rdev st _blksize st_blocks SVR4 4.3+BSD
( 27 )
stat Is-l
4.3
—_— UNIX
1) (regular file)
2 (directory file)
©)] (character special file)
4 (block special file)
(5) FIFO 145
(6) (socket)
15
4.3+BSD SVR4
SVR4
@) (symbolic link) 4.16
stat st_mode 4-1
stat st_mode
4-1 <sys/stat.h>
S_|I SREX()
S_1'SDIR()
S_I SCHR()

S 1 SBLK()
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UNIX

S | SFI FO() FIFO

S 1 SLNK() POSIX.1 SVR4

S_1 SSOCK() POSIX.1 SVR4

4-1
4-1

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

main(int argc, char *argvl[])

{

int

i;

struct stat buf;

char

for (i =

if (lstat(argv{i], &buf) < 0) {

*ptr;

1; i < argec; i++) {
printf ("%s: ", argv([i]);

err_ret ("lstat error");
continue;

}

if
else
else

else
else

if
if
if
if

#ifdef S_ISLNK

else
#endif

#ifdef S_ISSOCK

if

(S_ISREG (buf.st_mode))
(S_ISDIR (buf.st_mode))
(S_ISCHR(buf.st_mode))
(S_ISBLK (buf.st_mode))
(S_ISFIFO (buf.st_mode))

(S_ISLNK (buf.st_mode))

else if (S_ISSOCK (buf.st_mode))

#endif
else

ptr
ptr

ptr =

ptr
ptr

ptr

ptr

ptr = "** unknown

printf ("%$s\n", ptr);

}
exit (0);

"regular";
"directory";
"character special";
"block special";
"fifo";

"symbolic link";

"socket";

mode **";

4-1

$ a.out /vmunix /etc /dev/ttya /dev/sdO0a /var/spool/cron/FIFO \
> /bin /aev/printer
/vmunix: regular

/etc: directory

/dev/ttya: character special
/dev/sd0a: block special
/var/spool/cron/FIFO: fifo
/bin: symbolic link
/dev/printer: socket
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8.10 setuid

4
shell
shell > | stat stat
stat
UNIX S ISxxx st_mode S IFMT
S IFxxx SVR4 4.3+BSD <sys/stat.h>
S ISDIR
#define S_ISDIR (mode) (((mode) & S_IFMT) == S_I FDIR)
4-2 4.21
4-2
(%)
30369 91.7
1901 5.7
416 1.3
373 11
61 0.2
5 0.0
FIFO 1 0.0
4.4 - -1D - -ID
ID 4-3
4-3 ID ID
ID
ID
ID
ID
ID
-ID
exec
-ID
. ID ID
8.10
. ID ID ID
( 1.8 ID)
. - -ID - -ID ID ID
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UNIX
POSIX.1 1D
_POSIX_SAVED_IDS _SC_SAVED_IDS sysconf
SVR4
FIPS 151-1 POSIX.1
ID ID ID ID
stat st_uid
st_gid
ID ID ID
ID (st_mode) “
ID (st_uid)”
ID (st_gid)
- -1D(set-user-1D) - -ID(set-group-ID)
- -ID
ID
UNIX passwd(1)
- -ID ( /etc/passwd
/etc/shadow), - -1D
-1D
8
stat - -1D -ID st_mode
S ISUID S ISGID
4.5
st_mode
( )
9 4-4
4-4
chmod(1) 4-4 9 <sys/stat.h>
9 u st_mode
( ) g ° S_I RUSR -
S_| WUSR
S_I XUSR
chmod 0] S | RGRP
S_I| WGRP
chmod S_I XGRP
R S_| ROTH
S_I WOTH -

S_| XOTH
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{usr/dict/words /, lusr, fusr/dict
( - )
[usr/dict, words
words [usr/dict Jwords
( )
PATH (8.4 )
shell
. open
O_RDONLY O RDWR
. open
O WRONLY O _RDWR
. open O_TRUNC
. 6 exec 8.9
(st_uid st _gid) ID ( ID ID)
ID ( ) ID ID ID
1 ID 0( )
2 ID ID( )
@
(b)
- 1
- 1 - 1
(©)] ID ID ID
@
(b)
4

( @)
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4.6
3 open creat ID ID
4.20 mkdir
ID ID ID POSIX.1
ID
D ID ID
2 ID ID
SVR4 ID - -ID
ID ID
ID ID
4.3+BSD ID ID
POSIX.1
mount(1)
FIPS 151-1 ID ID
POSIX.1 ( ID)
ID /var/spool
4.3+BSD
SVR4 SVR4 - -ID
SVR4  mkdir - -ID 4.20
mkdir
4.7 access
open ID ID
ID ID
- -ID - -ID ( )
- -ID
access ID ID ( 4.5
)

int

#i ncl ude<uni std. h>

access(const charmpathname,

i nt mode) ;
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4
mode 4-5
4-5 access mode <unistd.h>
mode
R OK
W_OK
X_OK
F_OK
4-2 access
4-2 access
#include <sys/types.h>
#include <fentl.h>
#include "ourhdr.h"
int

main(int argc, char *argv[])
{
if (argc != 2)
err_quit ("usage: a.out <pathname>");

if (access(argv([l], R_OK) < 0)

err_ret ("access error for %s", argv[l]):
else

printf("read access OK\n");

if (open(argv([1l], O_RDONLY) < 0)

err_ret ("open error for %s", argv[l]):
else

printf ("open for reading OK\n");

exit (0);

$1s -1 a.out

-rwxrwxr-x 1 stevens 105216 Jan 18 08:48 a.out
$ a.out a.out

read access OK

open for reading OK

$1s -1/ etc/uucp/ Systems

STW-r----- 1 uucp 1441 Jul 18 15:05 /etc/uucp/ Systems

$ a.out /etc/uucp/ Systems

access error for /etc/uucp/Systems: Perm ssion denied
open error for /etc/uucp/Systems: Perm ssion denied

$ su

Passwor d:

# chown uucp a.out uucp
# chmod u+s a. out - -1 D
$1s -1 a.out SUID

-rwsrwxr-x 1 uucp 105216 Jan 18 08: 48 a.out
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# exit

$ a.out /etc/uucp/ Systems

access error for /etc/uucp/ Systems: Perm ssion denied
open for reading OK

- -1D open

4.8 umask

umask (

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

mode_t umask( mode_dmask) ;

cmask 44 9 (SIRUSRS IWUSR ) “ "
( 33 34
open creat mode

) 4.20 1
mode 0

4-3 umask 0 umask
$ umask
02
$ a.out
4 1s -1 foo bar
STW------- 1 stevens 0 Nov 16 16:23 bar
- W- T W-T W- 1 stevens 0 Nov 16 16:23 foo
$ umask
02

4-3 umask

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

main (void)
{
umask (0) ;

if (creat("foo", S_IRUSR | S_IWUSR | S_IRGRP | S_IWGRP |

err_sys("creat error for foo");

S_IROTH | S_IWOTH) < 0)

umask (S_IRGRP | S_IWGRP | S_IROTH | S_IWOTH);
if (creat("bar", S_IRUSR | S_IWUSR | S_IRGRP | S_IWGRP |

err sys("creat error for bar");

exit (0);

S_IROTH | S_IWOTH) < 0)

49 chmod fchmod

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

int chmod(const charpathname, mode_t mode) ;

int fchmod(i nffiledess mode_t mode);

0 -1
chmod fchmod
fchmod POSIX.1 SVR4 4.3+BSD
ID
mode 4-6
4-6 chmod mode <sys/stat.h>
mode
S 1 SUI D - -ID
S I SG D - -ID
S_|I SVTX
S_| RWKU
S_I RUSR
S_1 WUSR
S_| XUSR
S_ | RWKG
S_| RGRP
S_| WGRP

S_| XGRP
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mode
S_| RWKO
S_I ROTH
S | WOTH
S_| XOTH
4-6 9 4-4 9
-ID (SIS UG ID), - (S_ISVTX) (S IRWX UGO )
UNIX
S IRWX UGO S IRWXU S IRWXG S IRWXO
UNIX shell UNIX )

- (S_ISVTX) POSIX.1

umask 4-3 foo bar
$1s -1 foo bar
SrW------- 1 stevens 0 Nov 16 16:23 bar
- W-TW-T W- 1 stevens 0 Nov 16 16:23 foo
4-4 4-4
$1s -1 foo bar
SrW-r--°1-- 1 stevens 0 Nov 16 16:23 bar
-rw-rwlrw- 1 stevens 0 Nov 16 16:23 foo

foo stat

- -ID -
12.3 Is -
I bar
4-4 chmod

#include <sys/types.h>
#include <sys/stat.h>
#include "ourhdr.h"
int
main (void)
{

struct stat statbuf;

/* turn on set—group-ID and turn off group-execute */

if (stat("foo", &statbuf) < 0)
err_sys("stat error for foo");

if (chmod("foo", (statbuf.st _mode & ~S_IXGRP) | S_ISGID) < 0)
err_sys("chmod error for foo");

/* set absolute mode to "rw-r—-r--" */
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if (chmod("bar", S_IRUSR | S_IWUSR | S_IRGRP | S_IROTH) < 0)
err sys("chmod error for bar");

exit (0);
}
4-4 Is 4,18
chmod i Is-I
chmod
. (S_ISVTX)
mode ( )
( - )
. ID 4.6 ID
ID ID ID ID
- -ID
-ID
4.3+BSD
ID - -ID
- -ID - -1D
4.10
S ISVTX UNIX sticky bit
( )
UNIX
UNIX - saved-text bit S ISVTX
UNIX

SVR4 4.3+BSD

/tmp  /var/spool/uucppublic —_—
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( )
POSIX.1 SVR4 4.3+BSD
4.11 chown, fchown Ichown
chown ID ID
#include <sys/types. h>
#include <unistd. h>
int chown(const charmathname, ui d_towner, gi d_t group);
int fchown(i nffiledes, uid_t owner, gi d_t group);
int I chown(const charpathname, ui d_t owner, gi d_t group);
0 -1
Ichown
fchown POSIX 1003.1-1990 1003.1a
SVR4 4.3+BSD fchown
SVR4 Ichown SVR4 (POSIX.1 4.3+BSD)
chown pathname
pathname pathname
SVR4 4.3+BSD XPG3 owner group 1,
ID POSIX.1
V
_POSIX_CHOWN_RESTRICTED POSIX.1
FIPS 151-1 _POSIX_CHOWN_RESTRICTED
SVR4 4.3+BSD chown
2-5 <unistd.h> pathconf
fpathconf -
“ _POSIX_CHOWN_RESTRICTED "
( 4.3+BSD
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_POSIX_CHOWN_RESTRICTED

(0] ID
(2 ID
@ ID ID
(b) owner ID group ID ID
_POSIX_CHOWN_RESTRICTED
ID ID
- -1D
-1D
4.12
stat st_size
SVR4
14.2
0
16 512 4.21
I rwxrwxrwx 1 root 7 Sep 25 07:14 lib -> usr/lib
7 usr/lib ( st_size
C null )
SVR4 4.3+BSD st_blksize st_blocks 1/0
512 39 st _blksize
110 ( 5 )
st_blksize
UNIX st-blocks 512
3.6 3-2
$1s -1 core
SrW-r--71-- 1 stevens 8483248 Nov 18 12:18 core
$ du -s core
272 core
core 8M du 272 512

(139264 ) ( du 1024 SVR4 512
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3.6 read 0

$ wc -c core
8483248 core

1/0 -C wc(l)

cat(1), 0

$ cat core > core.copy
$1s -1 core*

SrW-r--r-- 1 stevens 8483248 Nov 18 12:18 core
STFW-TFW-1-- 1 stevens 8483248 Nov 18 12:27 core.copy
$ du -s core*

272 core

16592 core.copy
8 495 104 (512x 16 592 Is

Bach 1986 4.2 Leffler 1989 7.2

4.13

0
O_TRUNC truncate ftruncate

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

int truncate(const chapathname, of f _t length);

int ftruncate(i nfiledes, of f_t length);

pathname filedes
length length length
length

0( )

SVR4 4.3+BSD POSIX.1 XPG3
SVR4 4.3+BSD e

UNIX

SVR4 fentl POSIX.1 F_FREESP,
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4
12-5 ftruncate
4.14
i
i
UNIX SVR4
UNIX \ S5 UFS 2-6
UFS SVR4
UNIX V V7
4-1
e Teea
| i
-‘J E h""h_‘-.
-l T
| T
I I - I
41
i
V7 i 64 4,.3+BSD i 128 SVR4
i S5i 64 UFSi
128
4-2
P _—
i
r b £ L] K |
: 2 @gs’k i K I
;J' Cgéb oy L ; '\ . !
K “%o > ll," ;r |
' ™ r |
i
|
|

4-2
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UNIX
4-2
) "
stat st_nlink
2-7
( )
I rwxrwxrwx 1 root
lib
S IFLNK
o
i
. i
i
i
/usr/foo Jusr/lib  [usr

$ mkdir testdir
4-3

POSIX.1

LINK_MAX
symbolic link

7 Sep 25 07:14 lib

unlink delete

nlink_t

-> urs/lib

usr/lib i

lusr/lib/foo
mv(1)

0 1267

2549 | testdir
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2549 i 2 (
) 2 2 testdir
. 1267 i
3 3
( 43 ) . testdir
1
UNIX Bach 1986 4
Leffler 1989 7

4.15 link,unlink,remove rename

link

#include <unistd. h>

int link(const charexistingpath, const char rewpath);

0 -1
newpath existingpath newpath
311
SVR4 43 BSD
POSIX.1
4.16
unlink
#include <unistd. h>
int unlink(const charpathname);
0 -1
pathname 1

4.10
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4-5

unlink

4-5

15

unlink

#include <sys/types.h>

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

main (void)

{

if (open("tempfile", O_RDWR) < 0)
err_sys("open error");

if (unlink("tempfile") < 0)
err_sys("unlink error");

printf("file unlinked\n");

sleep(15);
printf ("done\n");

exit (0);

$1s -1 tempfile

STW-1--1-- 1 stevens
$ df/ home

Filesystem kbytes

/ dev/sdOh 282908

$ a.out &

1364

$ file unlinked

Is -1 tempfile
tempfile not found
$ df/ honme
Filesystem kbytes

/ dev/sdOh 282908
$ done

df / hone

Filesystem kbytes
/ dev/sdOh 282908
unlink

open creat

9240990 Jul 31 13:42 tempfile
used avail capacity Mounted on
181979 7263B1% / home
4-5
shel | I D
used avail capacity Mounted on
181979 72638 71% / home
used avail capacity Mounted on
172939 81678 68% / home
9. 2M
unlink
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4
pathname unlink
pathname unlink
rmdir 4.20 rmdir
remove remove
unlink remove rmdir
#include <stdio.h>
int remove(const champathname);
0 -1
ANSI C remove UNIX
unlink, C UNIX
rename
#i nclude <stdio. h>
int rename(const chamldhame, const char newname);
0 -1
ANSI C C POSIX.1
oldname newname
(1) oldname
newname newname
oldname newname oldname newname
2 oldname newname
.. newname
oldname newname
newname oldname lusr/foo
lusr/fooltestdir lusr/foo
(©)] oldname newname
newname
oldname newname oldname
newname

4.16
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i (a
(b)
4.2BSD SVR4 SVR4
\Y (S5) (UFS)
POSIX 1003.1-1990 1003.1a
4-7 rmdir
path 4-7
open
fstat, fchmod chown e
411
4-7

access .
chdir .
chnod .
chown . .
creat .
exec .
| chown .

l'ink .
| stat .

nidi r .
nkfifo .
nknod .
open .
opendi r .
pat hconf .
readl i nk .

r enove .

r enang .

stat o
truncate .

unl i nk .
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4.21
stat

ELOOP errno

$ mkdir foo

$ touch foo/a 0

$In -s ../foo fool/testdir

$1s -1 foo

total 1

-rw-rw-r-- 1 stevens O Dec 6 06:06 a

I rwxrwxrwx 1 stevens 6 Dec 6 06:06 testdir -> ../foo

foo a foo 4-4

ftw(3)

foo

foola

foo/testdir

foo/testdir/a
foo/testdir/testdir
foo/testdir/testdir/a
foo/testdir/testdir/testdir
foo/testdir/testdir/testdir/a

ftw returned -1: Too many | evels of symbolic |inks

ftw | stat

—_ unlink
unlink foo/testdir

@ link a

4-4 testdir
open open
open
open

$1n -s /no/such/file myfile
$1s myfile
myfile I's
$ cat nyfile
cat: myfile: No such file or directory
$1s -1 myfile -1
I rwxrwxrwx 1 stevens 13 Dec 6 07:27 myfile -> /no/such/file
myfile cat myfile
) fsck(1)

clri(8) dcheck(8)
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UNIX

> Is -F
@ -l

4.17 symlink readlink

symlink

#include <unistd. h>

int symink(const chamcttalpath, const char sympath);

0 -1
actualpath sympath
actualpath actualpath
sympath
open

readlink

#include <unistd. h>

int readlink(const chapathname, char buf, i nt bufsize);

-1
open, read close
buf buf null
4.18
4-8
4-8
Is(1)

st_atime read -u

st_ntinme write

st_ctinme i chmod, chown -C

(st_mtime) (st_ctime)
i
i ID

i access stat
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4
a.out core find(1)
|
Is ( -1 -t )
-u -C
4-9 4.14
i
4-9 ( )
i
i mkdir rmdir 4.20 utime
6 exec 4.20 14 mkfifo pipe
4-9
a m c a m c
chnod, f chrod .
chown, f chown .
creat . . . . . O _CREAT
creat . . O_TRUNC
exec .
I chown .
l'i nk . . .
nkdi r . . . . .
nkfifo . . . . .
open . . . . . O _CREAT
open . . O_TRUNC
pi pe . . .
read .
renove . . . = unlink
renove . . =rmdir
rename . . .
rmdi r . .
truncate, ftruncate . .
unl i nk . . .
utime . . .
wite . .
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4.19 utime

utime

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

int utime(const chamathname, const struct uti mbufimgs);

0 -1
struct uti mbuf ({
time_t acti me; /| *access time*/
time_t modti me; /*modification time*/
}
1.10 1970 1 1 00:00:00
times NULL
(N} times
(a) ID ID (b)
(2 times times
ID ID
st_ctime utime
UNIX touch(1) tar(1) cpio(1)
utime,
4-6 O_TRUNC open 0
stat utime
4-6 utime

#include <sys/types.h>

#include <sys/stat.h>
#include <fentl.h>
#include <utime.h>
#include "ourhdr.h"
int

main(int argc, char *argv[])
{
int i;
struct stat statbuf;
struct utimbuf timebuf;
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for (i = 1; 1 < argc; i++) {
if (stat{(argv[i], &statbuf) < 0) {

err_ret("%s: stat error", argv[il]);

continue;
}

if (open(argv[i], O _RDWR | O_TRUNC) < 0) {

/* truncate */

err_ret("%s: open error", argv([i]);

continue;

}

timebuf.actime = statbuf.st_atime;
timebuf.modtime = statbuf.st_mtime;

if (utime(argv([i], &timebuf) < 0) {

/* reset times */

err_ret("%s: utime error", argvl[i]);

continue;
}

}
exit (0);

/* fetch current times */

4-6

$1s -1 changemod times
1 stevens
1 stevens
$1s -lu changemod ti mes
1 stevens
1 stevens

- WXT WXT - X
- WXT WXr - X

- WXT WXT - X
- WXT WXT - X

24576 Dec 4 16:13 changemod
24576 Dec 6 09:24 times

24576 Feb 1 12:44 changemod
24576 Feb 1 12:44 times

$ date
Sun Feb 3 18:22:33 MST 1991
$ a.out changemod ti mes

$1s -1 changemod times
1 stevens
1 stevens
$1s -lu changemod ti mes
1 stevens
1 stevens
$1s -lc changemod ti mes
1 stevens
1 stevens

- WXTr WXr - X
- WXTr wWxXr - X

- WXTr WXr - X
- WX WXT - X

- WX wxr - X
- WXTr wWXr - X

4.20 mkdir rmdir

mkdir rmdir

0 Dec 4 16:13 changemod
0O Dec 6 09:24 times

Feb 1 12:44 changemod
Feb 1 12:44 times

Feb 3 18:23 changemod
0 Feb 3 18:23 times

tar

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

int mkdir(const charpathname,

mode_t mode) ;
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mode
mode ( )
1 418
4.6 ID ID
SVR4 -1D
ID
4.3+BSD - -ID - -ID
ID
UNIX mkdir 4.2BSD SVR3
mknod
mknod mkdir(1)
- -ID system(3)
mkdir (¢D)]
rmdir
#include <unistd. h>
int rmdir(const charpathname);
0 1
0
0
rmdir
4.21
4.5
UNIX V7
16 14 2 i 4.2BSD
UNIX POSIX.1

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

DI R *opendir(const chapathname);
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NULL
struct dirent *readdir (DIdp)¥
NULL
void rewi nddir (Dl RIp);
int closedir (Dl Rdp);
0 -1
1-1 Is
<dirent.h> dirent SVR4 4.3+BSD
struct dirent {
ino_t d_ino; /*i-node number */
char d_name NAME_MAX+1 /[ *null-term nated filename*/
}
POSIX.1 d_ino, POSIX.1
d_name
SVR4 NAME_MAX —
fpathconf BSD NAME_MAX 255 2-
null d_name
DIR
FILE FILE 1/0 5
opendir DIR opendir
readdir
4-2
4-7
v ftw(3)
stat
root /lib {usr/lib,
lusr/lib SVR4 nftw(3)
nftw
4-7
#include <sys/types.h>
#include <sys/stat.h>

#include <dirent.h>
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UNIX
#include <limits.h>
#include "ourhdr.h"

typedef int Myfunc(const char *, const struct stat *, int);
/* function type that’s called for each filename */

static Myfunc myfunc;
static int myftw(char *, Myfunc *);
static int dopath (Myfunc ¥*);

static long nreg, ndir, nblk, nchr, nfifo, nslink, nsock, ntot;

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

int ret;

if (argc != 2)
err quit("usage: ftw <starting-pathname>");

ret = myftw(argv(l], myfunc); /* does it all */
if ( (ntot = nreg + ndir + nblk + nchr + nfifo + nslink + nsock) == 0)
ntot = 1; /* avoid divide by 0; print 0 for all counts */
printf("regular files = %71d, %5.2f %%\n", nreg, nreg*100.0/ntot);
printf("directories = %71d, %5.2f %%\n", ndir, ndir*100.0/ntot):;
printf("block special = %71d, %5.2f %%\n", nblk, nblk*100.0/ntot);
printf ("char special = %71d, %5.2f %%\n", nchr, nchr*100.0/ntot);
printf ("FIFOs = %$71d, %5.2f %%\n", nfifo, nfifo*100.0/ntot);
printf ("symbolic links = %71d, %5.2f %%\n", nslink,nslink*100.0/ntot);
printf ("sockets = %71d, %5.2f %%\n", nsock, nsock*100.0/ntot);

exit (ret);

}

/*
* Descend through the hierarchy, starting at "pathname".
* The caller’s func() is called for every file.

*/

#define FTW F 1 /* file other than directory */
#define FTW_D 2 /* directory */

#define FTW_DNR 3 /* directory that can’t be read */
#define FTW_NS 4 /* file that we can’t stat */

static char *fullpath; /* contains full pathname for every file */

static int /* we return whatever func() returns */
myftw (char *pathname, Myfunc *func)
{

fullpath = path_alloc(NULL); /* malloc’s for PATH_MAX+l bytes */
/* (Program 2.2) */
strepy (fullpath, pathname); /* initialize fullpath */

return (dopath (func));

* Descend through the hierarchy, starting at "fullpath".

* If "fullpath" is anything other than a directory, we lstat() it,
* call func(), and return. For a directory, we call ourself

* recursively for each name in the directory.

static int /* we return whatever func() returns */
dopath (Myfunc* func)
{

struct stat statbuf;

struct dirent *dirp;
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DIR *dp;
int ret;
char *ptr;
if (lstat (fullpath, &statbuf) < 0)

return (func(fullpath, &statbuf, FTW_NS)); /* stat error */
if (S_ISDIR(statbuf.st_mode) == 0)

return(func(fullpath, &statbuf, FTW_F)); /* not a directory */
/*

* It’s a directory. First call func() for the directory,
* then process each filename in the directory.
*/

if ( (ret = func(fullpath, &statbuf, FTW D)) != 0)
return (ret) ;

ptr = fullpath + strlen(fullpath); /* point to end of fullpath */
*ptr++ = /7 ;
*ptr = 0;

if ( (dp = opendir(fullpath)) == NULL)
return (func(fullpath, &statbuf, FTW_DNR));
/* can’t read directory */

while ( (dirp = readdir(dp)) != NULL) {
if (strcmp(dirp->d_name, ".") == ||
strcmp (dirp->d_name, "..") == 0)
continue; /* ignore dot and dot-dot */
strcpy (ptr, dirp->d_name); /* append name after slash */
if ( (ret = dopath(func)) != 0) /* recursive */

break; /* time to leave */
}
ptr(-1] = 0; /* erase everything from slash onwards */

if (closedir(dp) < 0)
err_ret("can’t close directory %s", fullpath);

return (ret) ;
}
static int
myfunc (const char *pathname, const struct stat *statptr, int type)

{
switch (type) {

case FTW_F:
switch (statptr->st_mode & S_IFMT) ({
case S_IFREG: nreg++; break;
case S_IFBLK: nblk++; break;
case S_IFCHR: nchr++; break;
case S_IFIFO: nfifo++; break;
case S_IFLNK: nslink++; break;
case S_IFSOCK: nsock++; break;

case S_IFDIR:
err dump("for S_IFDIR for %s", pathname);
/* directories should have type = FTW_D */

}
break;

case FTW D:
ndir++;
break;

case FTW_DNR:
err ret("can’'t read directory %s", pathname);
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bre;k;

case FTW_NS:
err_ret ("stat error for %s", pathname);
break;

default:
err_dump ("unknown type %d for pathname %s", type, pathname):

}

return (0) ;

ftw
myfunc 0 0
UNIX find, Is, tar
Fowler,Korn Vo 1989 4.3+BSD
e fts (3)

4.22 chdir, fchdir getcwd

) UNIX
(/etc/passwd) 6 —_—
chdir fchdir

#include <unistd. h>
int chdir(const charpathname);

int fchdir (i nffiledes);

pathname

fchdir POSIX.1 SVR4 4.3+BSD

chdir

4-8
$ pwd

lusr/lib

$ nycd

chdir to /tmp succeeded
$ pwd

lusr/lib

mycd shell shell
chdir cd shell
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4-8 chdir
#include "ourhdr.h"
int
main(void)
{
if (chdir("/tmp") < 0)
err_sys("chdir failed"):;
printf ("chdir to /tmp succeeded\n");
exit (0);
}
| |
getcwd
#i ncl ude<uni std. h>
char *getcwd(charbuf, size_t size);
buf, NULL
buf size
null 257
getcwd buf NULL
malloc size POSIX.1 XPG3
4-9 getcwd,
$ a.out
cwd = /var/spool/uucppublic
$1s -1/usr/spool
I rwxrwxrwx 1 root 12 Jan 31 07:57 /usr/spool -> ../var/spool
4-9 getcwd
#include "ourhdr.h"
int

main (void)

{
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char *ptr;
int size;

if (chdir("/usr/spool/uucppublic") < 0)
err_sys("chdir failed"):;

ptr = path_alloc(&size); /* our own function */
if (getcwd(ptr, size) == NULL)
err sys("getcwd failed");

printf("cwd = %s\n", ptr);

exit (0);
chdir 4-7 getcwd Ivar/spool
{usr/spool
st dev st rdev 11.9 ttyname
dev_t 4-1
major minor
dev_t
16 8 8
SVR4 32 14 18 4.3+BSD 16

8
POSIX.1 dev_t
major minor

st_dev
st_rdev
4-10
st_rdev
4-10 st_dev st_rdev

#include <sys/types.h> /* BSD: defines major() and minor() */
#include <sys/stat.h>

#include "ourhdr.h"

main(int argc, char *argv(])

int i;
struct stat buf;
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for (1 = 1; i < argc; i++) {
printf("%s: ", argv[i]):
if (lstat(argv[i], &buf) < 0) {
err_ret ("lstat error");
continue;

}

printf("dev = %d/%d", major(buf.st_dev), minor(buf.st_dev));

if (S_ISCHR(buf.st_mode) || S_ISBLK(buf.st_mode)) {
printf (" (%s) rdev = %d/%d",
(S_ISCHR(buf.st_mode)) ? "character" : "block",

major (buf.st_rdev), minor (buf.st_rdev));
}
printf ("\n");
}
exit (0);

SVR4 major minor <sys/sysmacros.h>

$ a.out / /home/stevens /dev/tty[ab]

/: dev = 7/0

/ home/ stevens: dev = 7/7

/dev/ttya: dev = 7/0 (character) rdev = 12/0
/dev/ttyb: dev = 7/0 (character) rdev = 12/1
$ mount

/ dev/sdOa on |/

/ dev/sdOh on /home

$1s -1 /dev/sd0[ah] /dev/tty[ab]

brw-r----- 1 root 7, 0 Jan 31 08:23 /dev/sdOa
brw-r----- 1 root 7, 7 Jan 31 08:23 /dev/sdOh
Crw-rw-rw- 1 root 12, 0 Jan 31 08:22 /dev/ttya
Crw-rw-rw- 1 root 12, 1 Jul 9 10:11 /dev/ttyb
/home/stevens /devi/tty[ab]
/home/stevens
mount(1) Is mount
CD-ROM UNIX
st_dev i 7/0 /dev
12/0 12/1
4.24 sync fsync
UNIX /0
/0

delayed write  Bach 0 19861 3
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UNIX sync fsync

#include <unistd. h>
void sync(void);

int fsync(i ntfiledes);

sync 1/0
( update) 30 sync
sync(1) sync
fsync ( filedes ) 1/0 fsync
fsync O_SYNC
( 313 ) fsync O _SYNC write

SVR4 4.3+BSD sync fsync, POSIX.1
XPG3 fsync

4.25

4-10

4-10

S ISUID - -ID ID
S ISGID - -ID ID

S ISVTX
S ISUSR

S_IWUSR
S IXUSR
S_IRGRP
S_IWGRP
S IXGRP
S IROTH
S_IWOTH
S IXOTH




China=pubecom

S_I RWXU = S_I RUSRS_IWUSR S_I XUSR
S_I RWKG = S_I RGRRS_I WGRP S_I XGRP
S_I RAXO = S_I ROTHS_I WOTH S_I XOTH
4.26
stat stat UNIX
UNIX
4.1 stat 4-1 Istat
4.2 4-1 SVR4 S ISLNK SVR4 <sys/stat.h>
S IFLNK ourhdr.h S ISLNK
4.3 777 umask
4.4
4.5 foo bar 4-3
46 4.12 0 st_size
0
4.7 cp(L) 0
48 412 Is core core.copy
umask
4.9 4-5 df(1) du(2) ?
4.10 4-9 unlink
411 421 myftw
412 4.21 ftw
chdir Istat
chdir ("..")
4.13 chroot
4.14 utime
4.15 finger(1) “ New mail received ...” “ unread since...”
4.16 cpio(1) tar(1)
4.17 file(1)
C Fortran shell UNIX
SVR4 truss(1) 4.3+BSD
ktrace(1) kdump(l) SunOS  trace(1) file

trace file a.out

file
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Istat ("a.out", Oxf7fff650) = 0
open ("a.out", 0, 0) = 3

read (3,"".., 512) = 512
fstat (3,0xf7fff160) = 0O
write (1, "a.out: demand paged execu" .., 44) = 44

a.out: demand paged executable not stripped
utime ("a.out", Oxf7ffflb0) = O

file utime
4.18 UNIX
PATH_MAX getcwd
UNIX tar cpio
419 3.15 /dev/fd
FW-rw-rw-

unlink (path);
if ( (fd = creat(path, FILE_MODE)) < 0)
err_sys(...);

path  /dev/fd/1
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