China=pubecom

/O

3.1
UNIX /10 e
UNIX /0 5 open read write Iseek close
read write
/O unbuffered 1/0O 5
1/0 e read write
I1/0 ANSI C POSIX.1 XPG3
/0
open
dup fentl ioctl
3.2
open creat read write
UNIX shell 0 1
2 UNIX shell
UNIX
POSIX.1 01 2 STDIN_FILENO STDOUT_
FILENO STDERR_FILENO <unistd.h>
0~OPEN_MAX( 2-7) UNIX 19(
20 ) 63
SVR4 4.3+BSD
3.3 open
open

#include <sys/types. h>

#include <sys/stat.h>

#include <fcntl. h>

int open(const charpathname, int oflag, .../*, mode_tmode */);

ANS| C
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open
pathname
* O_RDONLY

« O_WRONLY
« O_RDWR

oflag

me%&&

oflag
( <fentl.h> )

O_RDONLY

0

O_WRONLY 1 O_RDWR 2

« O_APPEND
« O_CREAT

mode
« O_EXCL

«O_TRUNC
«O_NOCTTY
9.6

* O_NONBLOCK

(4.5

umask

3.11
mode

)

O_CREAT

pathname

pathname
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O_NDELAY O_NONBLOCK
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«O_SYNC
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? \Y
14 BSD ENAMETOOLONG
NAME_MAX 14 14
pathname (open,stat )
POSIX.1 _POSIX_NO_TRUNC
12

FIPS 151-1
SVR4 Vv (S5) (  2-6) BSD
(UFS) SVR4 4.3+BSD

_POSIX_NO_TRUNC PATH_MAX
NAME_MAX ENAMETOOLONG

3.4 creat

creat

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

int creat(const champathname, mode_t mode);

open( pathname, O_WRONLY O _CREAT O_TRUNC, mode) ;

UNIX open 01 2

creat open
O _CREAT O_TRUNC creat

45 mode
creat open

creat close
open open

open( pathname, O_RDWR O _CREAT O_TRUNC, mode) ;

3.5 close

close

#include <unistd. h>

int close (inffiledes)
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close

3.6 Iseek

12.3

1-2

O_APPEND
| seek

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

of f _t | seek(infiledes, off _t offset, i nt whence);

FIFO Iseek 1 errno

offset whence
e« whence SEEK_SET
« whence SEEK CUR
« whence SEEK _END
I seek

of f _t currpos;

currpos = |Iseek(fd, 0, SEEK_CUR);

EPIPE

offset
offset, offset
offset, offset

SEEK_SET SEEK_CUR SEEK_END
Y whence 0 ( ) 1¢(
2( )
Iseek I off_t
| seek V7 C

offset
( V6

3-1

#include
#include

<sys/types.h>
"ourhdr.h"
int

main (void)

{
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if (lseek(STDIN_FILENO, 0, SEEK_CUR) == -1)
printf ("cannot seek\n"):;

else
printf ("seek OK\n");

exit (0);

$ a.out < /etc/ motd

seek OK

$ cat < /etc/ motda.out

cannot seek

$ a.out < /var/spool/cron/FIFO
cannot seek

Iseek

80386 SVR4 /dev/ikmem
off t 2-8
off t 32 2"

[seek /0

3-2

3-2

#include <sys/types.h>

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

char bufl[] = "abcdefghij";

char buf2[] = "ABCDEFGHIJ";
int
main (void)

{
int fd;

if ( (fd = creat("file.hole", FILE_MODE)) < 0)
err_sys("creat error");

if (write(fd, bufl, 10) != 10)
err_sys("bufl write error");
/* offset now = 10 */

if (lseek(fd, 40, SEEK_SET) == -1)
err_sys("lseek error");
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/* offset now = 40 */
if (write(fd, buf2, 10) != 10)

err_sys("buf2 write error");

/* offset now = 50 */
exit (0);
}
$ a.out
$1s -1 file.hole
SrwW-r--r-- 1 stevens 50 Jul 31 05:50 file.hole
$ od -c file.hole
0000000 a b c d e f g h i j \0 \0 \0O V0O \O \O
0000020 \O \O \O \O \O \O \O \O VO \O VO \O \O VO \O VO
0000040 \O \O \O VO \O \O VO O A B C D E F G H
0000060 | J
0000062
od(1) -C
30 0
3.8 write 4.12
3.7 read
read
#include <unistd. h>
ssize_t read(infiledes, void huff, size_t nbytes);
0 -1
read 0
30 100 read 30 read 0(
)
. (11 )
[ ]
POSIX.1
int read(intfiledes, char “%uff, unsi gnednbytes);
ANSI C char * void * ANSI C void *
ssize t 0
1 16
65534 1990 POSIX.1
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ssize t size t 27  SSIZE_MAX
3.8 write
write
#include <unistd. h>
ssize_t write(infiledess const voi d buff, si ze_t nbytes);
-1
nbytes write
( 711 10.11)
O_APPEND
3.9 IO
33 read write
shell UNIX shell
( )
. 0 1
<unistd.h> STDIN_FILENO STDOUT_FILENO
. UNIX
. UNIX
3-3
#include "ourhdr.h"

#define BUFFSIZE 8192
int
main(void)
{
int n;
char buf [BUFFSIZE];

while ( (n = read(STDIN_FILENO, buf, BUFFSIZE)) > 0)
if (write(STDOUT_FILENO, buf, n) != n)
err sys("write error");

if (n < 0)
err sys("read error");

exit (0);
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UNIX
BUFFSIZE
BUFFSIZE 3-1 18 1 468 802
3-1
BUFFSI ZE CPU CPU
1 23.8 397.9 423.4 1 468 802
2 12.3 202.0 215.2 734 401
4 6.1 100.6 107.2 367 201
8 3.0 50.7 54.0 183 601
16 1.5 25.3 27.0 91 801
32 0.7 12.8 13.7 45901
64 0.3 6.6 7.0 22951
128 0.2 33 36 11 476
256 0.1 1.8 1.9 5738
512 0.0 1.0 1.1 2869
1024 0.0 0.6 0.6 1435
2048 0.0 0.4 0.4 718
4096 0.0 0.4 0.4 359
8192 0.0 0.3 0.3 180
16 384 0.0 0.3 0.3 90
32768 0.0 0.3 0.3 45
65 536 0.0 0.3 0.3 23
131072 0.0 0.3 0.3 12
3-3 /dev/null
8192 ( st_blksize 412 8192) CPU
BUFFSIZE 8192
3.13 5.8
1/0
3.10
UNIX dup
1/0
()
@
(b)
(2
@ ( )

(b)
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3 /0
(© v
(3) v v
% i
i
4.14 UNIX
SVR4
e 4.3+BSD % i 3-1 SVR4
v [
3-1 -
0 1
v
\"
fd v _/ i
fd 0:
1 S I e e N nldlie ittt
fd 2:
v —/ v
[
UNIX Thompson1978
v
Peter Weinberger Bill Joy
Sun Sun Virtual File
System i v Kleiman 1986
Sun (NFS) v
SVR4 v SVR3 i

3-2
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fd

fd

fd 0:
fd 1:
fd 2:
fd 3:
fd 4:

3-2

i write

. O_APPEND

* |seek /O
. |seek

3.12 dup

fork

3.13
fentl
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3 /0
3.11
3.11.1
UNIX open
O_APPEND
if (lseek(fd, OL, 2) < 0) /*position to EOF*/
err_sys("lseek error");
if (write(fd, buff, 100) != 100) /*and write*/
err_sys("write error");
(
)
A B
O_APPEND 3-2
v A Iseek A
1500  ( ) B B
I seek 1500 ( ) B write
B 1600 v
1600 A A write
(1500) B
1
( )
UNIX
O_APPEND
I seek
3.11.2
open O _CREAT O _EXCL
open

if ((fd = open(pathname, O_WRONLY)) <0)
if (errno == ENOENT) {
if ((fd = creat(pathname, mode)) < 0)
err_sys("creat error");
} else
err_sys("open error");
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UNIX
creat
atomic operation
4.15
link 123
3.12 dup dup2
#include <unistd.h>
int dup(intfiledes);
int dup2(intfiledes, int filedes2);
-1
dup dup2 filedes2
filedes2 filedes filedes2
dup2 filedes2
filedes 3-3
fd v
[
\ S i
p | v i“
45
— \Y -i
3-3 dup(2)
newfd = dup(1l);
3( 0 1 2 shell
) ( )

(close-on-exec)
fentl

dup(fil edes);

dup
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3 1/0
fecntl (filedes, F_DUPFD, 0);
dup2(filedes, filedes2)
close(fil edes2);
fcntl (filedes, F_DUPFD, filedes2);
dup2 close fentl
(1) dup2 close fentl close fentl
( 10 )
(2) dup2 fentl errno
dup2 V7 BSD
fentl [l \% SVR3.2 dup2
4.2BSD fentl F DUPFD POSIX.1 dup2 fentl F_DUPFD
3.13 fentl
fentl
#include <sys/types. h>
#include <unistd. h>
#i nclude <fcntl. h>
int fcntl (intfiledes, intcmd,.../* intarg */);
cmd( ) -1
12.3
fentl
. cnd F_DUPFD
. / cmd=F GETFD F_SETFD
. / cmd=F GETFL F _SETFL
. / 1/10 cmd=F GETOWN F_SETOWN
. / cmd=F GETLK,F SETLK F_SETLKW
(12.3 )
3-1
« F_DUPFD filedes
filedes
3-3 FD_CLOEXEC
exec 8
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UNIX
e F GETFD filedes
FD_CLOEXEC
«F SETFD filedes ( )
FD_CLOEXEC
0( exec ) 1( exec
* F_GETFL filedes open
3-2
3-2 fentl
O_RDONLY
O_VRONLY
O_RDWR /
O _APPEND
O_NONBLOCK
O_SYNC
O_ASYNC 1/10 4.3+BSD
(O_RDONLY,O_ WRONLY, O_RDWR) 1
01 2 e
) O_ACCMODE
«F SETFL )
O_APPEND O _NONBLOCK O _SYNC O_ASYNC
« F GETOWN SIGIO SIGURG ID ID 12.6.2
4.3+BSD 1/0
« F SETOWN SIGIO SIGURG ID ID arg
ID arg arg ID
fentl 1
F DUPFD,F GETFD, F_GETFL F_ GETOWN
ID ID
34
3-4
#include <sys/types.h>
#include <fentl.h>
#include "ourhdr.h"

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

{
int accmode, val;
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3 /0
if (arge != 2)
err_quit ("usage: a.out <descriptor#>");
if ( (val = fentl(atoi(argv([l]), F_GETFL, 0)) < 0)
err_sys("fcntl error for fd %d", atoi(argv([l]));
accmode = val & O_ACCMODE;
if (accmode == O_RDONLY) printf ("read only");
else if (accmode == O_WRONLY) printf ("write only"):
else if (accmode == O_RDWR) printf ("read write");
else err_dump ("unknown access mode");
if (val & O_APPEND) printf (", append"):;
if (val & O_NONBLOCK) printf (", nonblocking"):
#if !defined( POSIX_ SOURCE) && defined(O_SYNC)
if (val & O_SYNC) printf (", synchronous writes");
#endif
putchar(‘\n’);
exit (0);
}
_POSIX_SOURCE POSIX.1

KornShell

$ a.out 0 < /dev/tty
read only

$ a.out 1 > temp.foo
$ cat temp.foo

write only

$ a.out 2 2>>temp.foo
write only, append

$ a.out 5 5<>temp.foo
read write

temp.foo

F_SETFL

KornShell 5<>temp.foo 5
F_SETFD
35
3-5
#include <fcntl.h>
#include "ourhdr.h"
void

set_fl(int fd, int flags) /* flags are file status flags to turn on */

{

int val;

if ( (val = fentl(fd, F_GETFL, 0)) < 0)
err_sys("fcntl F_GETFL error");

val {= flags; /* turn on flags */

if (fentl(fd, F_SETFL, val) < 0)
err_sys("fcntl F_SETFL error");
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UNIX
val &= "fl ags; /*turn flags off*/
clr_fl
val flags
3-3 set fl
set _f1 (STDOUT_FI LENO, O_SYNC);
write UNIX write
1/0
O _SYNC write
O_SYNC 3-3
1.5M O_SYNC
33
3-3 (O_SYNC)
CPU CPU
3-1 BUFFSIZE=8192 0.0 0.3 0.3
write 0.0 1.0 2.3
O_SYNC write 0.0 1.4 13.4
3-3 3 BUFFSIZE 8192 3-1
/dev/null 3-3 2
3-3 1 2
6
fentl ( )
shell shell
O_SYNC fentl
(14.2 ) pipe
fentl
3.14 ioctl
ioctl I1/0 1/0 ioctl
/0 ioctl 11 POSIX.1 ioctl 1/0

#include <unistd.h> /* SVR4 */
#include <sys/ioctl.h> /* 4. 3+BSD
int

ioctl (intfiledes, int request,...);
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3 110
ioctl POSIX.1 SVR4 4.3+BSD
SVR4 4.3+BSD
unsigned long #define
ANSI C
ioctl
POSIX.1 ioctl <termios.h>
ioctl ? 4.3+BSD ioctl 3-4
3-4 4.3+BSD ioctl
ioctl
DI Oxxx <di skl abel . h> 10
1/0 FI Oxxx <ioctl.h>
110 MTT Oxx X <ntio.h>
1/0 SI Oxxx <ioctl.h> 25
1/0 TI OxxX <ioctl.h> 35
(read write Iseek ) ioctl
11.12 12.4 19.7
ioctl
3.15 /dev/fd
/dev/fd 0 1 2
/dev/fd/n n ( n )
/dev/fd Tom Duff Research UNIX System 8
SVR4 4.3+BSD POSIX.1
fd = open("/dev/fd/ 0", mode);
mode mode (
) mode
fd = dup(0);
0 fd ( 3-3) 0

fd = open("/dev/fd/ 0", O_RDWR);
fd
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UNIX
/dev/fd creat open O_CREAT
creat /dev/fd/1
/dev/stdin,/dev/stdout /dev/stderr /dev/fd/0,/dev/fd/1
/dev/fd/2
/dev/fd shell
cat(1) -
filter file2 | cat filel - file3 | Ipr
cat filel ( filter file2 ) file3
/dev/fd cat -
filter file2 | cat filel /dev/fd/0 file3 | Ipr
- /dev/fd
3.16
UNIX I/O read, write
I1/0 read write 1/0
ioctl fentl 12 ioctl 1/10
fentl
3.1 /
3.2 3.12 dup2 fentl
3.3 3
fdl = open(pathname, ofl ags);
fd2 = dup(fdl);
fd3 = open(pathname, ofl ags);
3-3 fentl fdl F SETFD
F SETFL
34
dup2(fd, 0);
dup2(fd, 1);
dup2(fd, 2);

if (fd > 2)
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3 I/0
cl ose(fd);
if fd 1 dup2 3
fd 3
35 Bourne shell KornShell digitl>&digit2 digitl
digit2

a.out > outfile 2>&1

a.out 2>&1 > outfile

shell
3.6 | seek

|seek
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