/0

5.1
/0 UNIX
ANSI C 1/0 1/0
3.9 1/0
1/10 Dennis Ritchie 1975 Mike Lesk
1/10 15 110
5.2 FILE
3 1/0
/10 1/10
stream 1/0 V STREAMSI/O 1/0
1/0 fopen FILE
I1/0 1/0
FILE FILE
1/0 FILE ( FILE*)
UNIX 1/0 UNIX
UNIX
53
3.2 STDIN_FILENO,STDOUT_FILENO STDERR_FILENO
1/0 stdin,stdout stderr
<stdio.h>
54
1/0 read write 3-1
1/0 CPU 1/10
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/0
/O
(1) 1/0 1/O
/O 1/10 /O
malloc 7.8
flush 1/0 I1/0
fflush UNIX
1/0
11 tcflush
) 110 110
I/O fputc /0
I/O0
/0
(a) (b)
(b)
(@
(3) 110 1/0
write
stderr
ANSI C
D
@)
SVR4 4.3+BSD
#include <stdio.h>
void setbuf (FILEfpf char uf);
int setvbuf (FILEps char buf, int mode, size_tsize);
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5 1/0
setbuf I1/0 buf
BUFSIZ <stdio.h>
buf
NULL
setvbuf mode
_| OFBF
_I OLBF
_| ONBF
buf size buf
buf NULL 110
struct st_blksize
4.2
BUFSIZ
st_blksize v 1/0
BUFSIZ 1024 4.3+BSD st_blksize 110
BUFSIZ 1024
5-1
5-1 setbuf setvbuf
mode buf
nonnul | BUFSI Z
set buf
NULL
nonnul | size
_| OFBF
NULL
set vbuf nonnul | size
I OLBF
NULL
_ 1 ONBF
1/0
7.8 SVR4
size
1/0

#i ncl ude<stdi 0. h>

int fflush(FILEfp;
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UNIX
fp NULL
ANSI C ANSI C
V 4.3BSD
55
#include <stdio. h>
FILE *fopen(const chapathname, const char type);
FILE *freopen(const chapatfiname, const char type, FILE fp);
FILE *fdopen(i nfiledess, const char type);
NULL
(2) fopen pathname
(2) freopen ( fp pathname
(3) fdopen open,dup,dup2,fcntl  pipe
/0
1/0 fopen
fdopen /0

fopen freopen ANSIC ANSI C

POSIX.1 fdopen
type 1/10 ANSI C type 15
5-2

5-2 1/10 type
type

r rb

w wb 0

a ab

r+ r+b rb+

WH w+b wh+ 0

at atb ab+
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5 110
b type 1/0
UNIX UNIX b type
fdopen type fdopen
( open
O_TRUNC fdopen
/0
1/0
4.3+BSD Kernighan Ritchie 1988 177
Iseek
O_APPEND
3.3 | seek
311
type +
. fflush fseek fsetpos rewind
. fseek fsetpos rewind,
5-2 5-3
5-3 110
r w a r+ WH at
w a
open creat POSIX.1

S IRUSR S IWJSR S IRGRP S IWGRP S_IROTH S_|WOTH

setbuf  setvbuf
fclose

#include <stdio. h>

int fclose(FlILEfp;
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0 EOF
/10
exit main
110 1/10
5.6
1/0

5.11 1/0 printf  scanf

Q) 1/0 /O

(2 /0 fgets fputs
fgets 5.7

(3) /O fread fwrite /0 1/0

5.9
I/O(direct 1/0) ANSI C /0
1/0 /0 /0

5.6.1

#include <stdio. h>

int getc(FILEfp);

int fgetc(FILEff);

int getchar(void);

EOF

getchar getc(stdin) getc fgetc

(1) getc

2 fgetc fgetc

©) fgetc getc,

<stdio.h> getc
unsigned char int

1
<stdio.h> EOF
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ﬁmwmn

1

ferror feof

EOF

#include <stdio. h>
int ferror(FILEfp);

int feof (FILEfp);

void cl earerr (FI LEpy;

FILE

clearerr
ungetc

#include <stdio. h>

int ungetc(int, FILE fp);

EOF

ANSI C

ungetc

getc

5.6.2

EOF
EOF

/0

getc

#include <stdio. h>
int putc(intc, FILE *Tp);

int fputc(intc, FILE fp
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int putchar(intc);

c EOF
putchar(c) putc (c, stdout) putc fputc
5.7 I/O
#include <stdio. h>
char *fgets(charbdf, int n FILE *fp);
char *gets(char baf);
buf NULL
gets fgets
fgets n n 1
null
n 1 null fgets
gets gets
1988 1989.6.
Communications of the ACM  vol.32, n0.6 gets fgets gets
UNIX V7
“ gets fgets "
ANSI C gets,
fputs puts
#include <stdio. h>
int fputs(const charstrr FILE fp);
int puts(const charstry;
EOF
fputs null null
null null

puts null puts
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5 1/0
puts gets
fgets fputs,
5.8 I/0
110 5-1 3-3
getc putc
5-1 getc putc
#include "ourhdr.h"
int
main (void)
{
int c;
while ( (¢ = getc(stdin)) != EOF)
if (putc(c, stdout) == EOF)
err_sys ("output error");
if (ferror (stdin))
err_sys("input error");
exit (0);
}
fgetc fputc
5-2
5-2 fgets fputs
#include "ourhdr.h"
int
main (void)
{
char buf [MAXLINE] ;
while (fgets(buf, MAXLINE, stdin) != NULL)
if (fputs(buf, stdout) == EOF)
err_sys("output error");
if (ferror(stdin))
err_sys("input error");
exit (0);
}
5-1 5-2 1/0 exit
8.5
3-1 5-4 1.5M , 30,000
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UNIX
5-4 110
CPU CPU
31 0.0 0.3 0.3
fgets, fputs 2.2 0.3 2.6 184
getc, putc 4.3 0.3 4.8 384
fgetc, fputc 4.6 0.3 5.0 152
31 23.8 397.9 423.4
1/0 CPU 3-1 read
150
30 000 read 180 8192
CPU CPU
CPU
/O 1/0 fgets
/O
5-4 main C
getc getc putc
fgetc fputc getc fgetc CPU
1/0 CPU
fgets fputs getc putc Kernighan Ritchie 1988 7.7
fgets getc
60 000 3
memccpy(3) memccpy
C
fgetc 3-1 BUFFSIZE 1
3 fgetc CPU
5 100 read
3 3 fgetc 3
360
UNIX
39 1/0 read write
getc putc M 3.0 CPU
CPU 1/0
5.9 1/0
5.6 1/10

getc putc
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5 110

fputs null null
null
fgets /O

#include <stdio. h>
size_t fread(voidptr, size_tsize, size_tnobj, FILE fp);

size_t fwrite(const voiuptr,* size_t sizee size_tnobj, FILE fp);

1 2 5

float dat al0

if (fwrite(&data2 , sizeof(float), 4, fp) !'= 4)
err_sys("fwrite error");
size nobj
)
struct {

short count;
long total;
char name NAMESI ZE

} item
if (fwrite(& tem sizeof(item, 1, fp) = 1)

err_sys("fwrite error");

size nobj 1
size
sizeof,nobj
fread fwrite
nobj ferror feof
nobj
I1/0
UNIX PDP-11

@
)

Stevens 1990 18.2
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UNIX
8.13 fread ——UNIX
5.10
1/0
(1) ftell fseek V7
(2) fgetpos fsetpos ANSI C
fpos t UNIX
UNIX fgetpos fsetpos
#include <stdio.h>
long ftell (FILEfp);
1L
int fseek(FILEfg | ong offset, i nt whence) ;
0 0
voi d rewi nd(FIl LEpf;
ftell fseek
offset whence 3.6 I seek
SEEK_SET SEEK_CUR SEEK_END
ANSI C SEEK_END
0 UNIX
SEEK_END
UNIX
whence SEEK_SET offset 0
ftell rewind
C
#include <stdio. h>
int fgetpos(FILEfpf fpos_t pos);
int fsetpos(FILEfp* const fpos_t pos);
0 0

fgetpos pos

fsetpos
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511 1/0O
5.11.1
printf
#include <stdio.h>
int printf(const charfortnat, ...);
int fprintf(FILEfpf const char format, ...);
int sprintf(charbdf, const char format, ...);
printf fprintf sprintf buf
sprintf null
4.3BSD sprintf char*
ANSI C sprintf
sprintf buf
UNIX Kernighan Ritchie 1988
B
printf (...) arg
#i ncl ude<stdarg. h>
#i ncl ude<stdi o. h>
int vprintf(const charfortmat, va_li starg);

int viprintf(FILBEp* const char férmat, va_li st arg);

int vsprintf(charbuf, const char format, va_li starg);
B vsprintf
ANSI C Kernighan Ritchie 1988
7.3 ANSI C <stdarg.h>
SVR3 4.3BSD <varargs.h>
5.11.2

scanf
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#i ncl ude<stdi o. h>

int scanf(const charformat, ...);
int fscanf(FILEfg, const char férmat, )5
int sscanf(const charbuf, const char format, ...);
EOF
printf UNIX
512
UNIX I1/0 3 I1/0 1/0
fileno
#include <stdio. h>
int fileno(FILEfp;
dup fentl
I/0 <stdio.h>
FILE 1/O0 getc
Kernighan Ritchie 1988 8.5 UNIX
Plauger 1992 12 /0 43 BSD
I1/0 Chris Torek
5-3
/10 1/0
_flag _bufsiz _IONBF _IOLBF
5-3
$ a.out stdin, stdout  stderr
enter any character
one line to standard error
stream = stdin, |line buffered, buffer size = 128
stream = stdout, |ine buffered, buffer size = 128
stream = stderr, unbuffered, buffer size = 8
stream = /etc/motd, fully buffered, buffer size = 8192
$ a.out < /etc/termcap > std.out 2> std.err
$ cat std.err
one line to standard error
$ cat std.out
enter any character
stream = stdin, fully buffered, buffer size = 8192
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stream = stdout, fully buffered, buffer size = 8192
stream = stderr, unbuffered, buffer size = 8
stream = /etc/ motd, fully buffered, buffer size = 8192

5-3 110
#include "ourhdr.h"
void pr_stdio(const char *, FILE *);
int

main (void)

{

}

FILE *fp;

fputs ("enter any character\n", stdout);
if (getchar() == EOF)
err sys("getchar error");
fputs("one line to standard error\n", stderr):

pr_stdio("stdin", stdin);
pr_stdio("stdout”, stdout);
pr_stdio("stderr", stderr);

if ( (fp = fopen("/etc/motd", "r")) == NULL)
err_sys("fopen error");
if (getc(fp) == EOF)
err_sys("getc error");
pr_stdio("/etc/motd", f£p);
exit (0);

void
pr_stdio(const char *name, FILE *fp)

{

printf("stream = %s, ", name);

/* following is nonportable */
if (fp->_flag & _IONBF) printf ("unbuffered");
else if (fp-> flag & _IOLBF) printf("line buffered");
else /* if neither of above */ printf("fully buffered");
printf (", buffer size = %d\n", fp-> bufsiz);

5.13

128 128
512 write

/O

st_blksize

110

stat

#i ncl ude<stdi 0. h>

char *tmpnam(charptf);
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FILE *tmpfile(void);

NULL
tmpnam
TMP_MAX TMP_MAX <stdio.h>
TMP_MAX ANSI C C 25
XPG3 10 000
0000~9999 UNIX
ptr  NULL
tmpnam
ptr NULL
L_tmpnam L_tmpnam <stdio.h>
ptr
tmpfile wb+
UNIX

5-4 5-4
$ a.out
[ usr/tnp/aaaa00470
[ usr/tnmp/ baaa00470
one |line of output

5 ID
tmpfile UNIX tmpnam
unlink
5-4 tmpnam tmpfile

#include "ourhdr.h"
int
main (void)
{

char name [L_tmpnam], line[MAXLINE];

FILE *fp;

printf ("$s\n", tmpnam(NULL)); /* first temp name */

tmpnam (name) ; /* second temp name */

printf ("$s\n", name);

if ( (fp = tmpfile()) == NULL) /* create temp file */

fputs("one line of output\n", fp); /* write to temp file */
rewind (fp) ; /* then read it back */

err_sys{"tmpfile error");

if (fgets(line, sizeof(line), fp) == NULL)

fputs(line, stdout);

err_sys("fgets error");

/* print the line we wrote */



China=pubecom

5 1/O

exit (0);

}
4.15
tempnam tmpnam
# include <stdio.h>
char *tempnam(const chadirettory, const char prefix;
(1) TMPDIR 7.9
2 directory NULL
(3 <stdio.h> P_tmpdir
) Jtmp,
prefix NULL 5
malloc
7.8 malloc fiee
tempnam POSIX.1 ANSIC XPG3
SVR4 4.3+BSD XPG3
TMPDIR
5-5 tempnam
5-5 tempnam

#include "ourhdr.h"
int
main(int argc, char *argv([]})
{

if (argc != 3)

err_quit ("usage: a.out <directory> <prefix>");
printf ("%s\n", tempnam( argv([1l][0] != "’ ’ ? argv[l] : NULL,
argv([2][0] !'= " ' ? argv([2] : NULL) );

exit (0);

}
null

$ a.out /home/stevens TEMP
/ home/ st evens/ TEMPAAAa00571
$ a.out " " PFX P_tnpdir

[ usr/tmp/ PFXAAAa00572
$ TMPDIR=/tmp a.out /usr/tmp " "
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/ t mp/ AAAa00573

$ TMPDI R=/ no/ such/dir
/ t mp/ QQQQAAAAD0574

$ TMPDI R=/ no/such/file a.out
/usr/t mp/ MMMMMAAAQO0575

a.out/tmp QQQQ

/etc/uucp MMMMM

/no/such/dir letc/luucp
ID
P_tmpdir lusr/tmp TMPDIR= Bourne
shell KornShell
5.14 /O
/0 Korn Vo 1991 e
/O
fgets fputs 1/0 read
write I/0 /0 AT&T 1990a
fio(3)
Hume 1988 grep(1)
2
Korn Vo 1991 /O sfio fio
/0 sfio I1/0
/0
Krieger, Stumm Unrau 1992 ——mmap

12.9
UNIX
AS|

5.15

UNIX
1/0

51 setvbuf

52 58
MAXLINE 4

5.3 printf 0

5.4

setbuf
fgets fputs

#incl ude <stdio. h>

malloc, realloc

/O

ASI(Alloc Stream Interface)

free 7.8 sfio

/0
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int
mai n(voi d)

{

char c;
while ( ( ¢ = getchar()) != EOF )
putchar (c);
}
55 tempnam 5
5.6 /O fsync 4.24

5.7 1-5 1-8

fflush
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