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�å©¦�¦ª/â¥¦�¦ª ®�£�¢¦ç �§ §â�¦¬

� � � �§¢âª � �� ¡�©å�ª � ©æ�¦¬/�¥æ�¦¬ ®¨�© £¦§¦ �å«�  �

§¨¦¡��¦¨ ©£â¤� � �¢ ¦�ã¡� stdio, � ¦§¦å� §�¨â®�  ©�£�¤« ¡âª

�¬¡¦¢å�ª, æ§àª �¤� á£�©� £¤ã£� ¡�  £�«�«¨¦§ã ���¦£â¤à¤

� � stdio �å¤�  â¤�  ¢ ¡æ �¨��¢�å¦ � � «¦¤ §¨¦�¨�££�« ©«ã ¡� 

â®�  ¡�«�©¡�¬�©��å £â©à �¤æª ©¬¤æ¢¦¬ �§æ ¡¢ã©� ª ©¬©«ã£�«¦ª

§¦¬ ¬§¦©«�¨å�¦¬¤ �å©¦�¦/â¥¦�¦ ®�£�¢¦ç �§ §â�¦¬

� �  ¡¢ã©� ª ©¬©«ã£�«¦ª � � �å©¦�¦/â¥¦�¦ ®�£�¢¦ç �§ §â�¦¬ �å¤� 

�¤��¡�å�ª £æ¤¦ æ«�¤ ¦  �¬¡¦¢å�ª §¦¬ §�¨â®�  � stdio � �

§¨¦©§â¢�©� �¨®�åà¤ ã ©¬©¡�¬é¤ ��¤ �å¤�  �§ �¬£�«âª ã æ«�¤

§¨¦�¨�££�«å��«�  �§ ¡¦ ¤à¤å� £�«�¥ç � �¨��© é¤ £â©à ©à¢ã¤à¤

¡�  ¬§¦�¦®é¤
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� � §¨¦©� ¦¨ ©£æª �¨®�åà¤, ©¬©¡�¬é¤, á¡¨à¤ ©à¢ã¤à¤ ¡� 

¬§¦�¦®é¤ �å¤�«�  ©« ª ¡¢ã©� ª ©¬©«ã£�«¦ª � � �å©¦�¦/â¥¦�¦

®�£�¢¦ç �§ §â�¦¬ �§æ §�¨ �¨��åª �¨®�åà¤ §¦¬ �å¤�  �¡â¨� ¦ 

�¨ �£¦å, ©� �¤«å��©� £� «�¤ stdio æ§¦¬ ®¨�© £¦§¦ ¦ç¤«� , � �

�¨®�å� ¡�  ©¬©¡�¬âª, ��å¡«�ª ©� �¨®�å�

� �¨¦¡��¦¨ ©£â¤¦  §�¨ �¨��åª �¨®�åà¤

0 : �¨¦¡��¦¨ ©£â¤� �å©¦�¦ª

1 : �¨¦¡��¦¨ ©£â¤� â¥¦�¦ª

2 : �¨¦¡��¦¨ ©£â¤� â¥¦�¦ª � � � ��¤à©« ¡á £�¤ç£�«�

� �  §¨¦¡��¦¨ ©£â¤¦  §�¨ �¨��åª �¨®�åà¤ 0, 1 ¡�  2 �¤« ©«¦ ®¦ç¤

©«¦¬ª §¨¦¡��¦¨ ©£â¤¦¬ª ��å¡«�ª ©� �¨®�å� stdin, stdout ¡� 

stderr «�ª stdio

� �  §�¨ �¨��åª �¨®�åà¤ ¡¢�¨¦¤¦£¦ç¤«�  �§æ £å� � �¨��©å�-§�«â¨�

©« ª � �¨��©å�ª-§� � á §¦¬ ��£ ¦¬¨��å
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� �¢ã©� ©¬©«ã£�«¦ª open

{ int open(char *�leName, int mode [, int permissions])

{ �¤¦å��  ã ��£ ¦¬¨��å «¦ �¨®�å¦ £� �§æ¢¬«¦ ã ©®�« ¡æ æ¤¦£�

�leName � � � á��©£� ¡� /ã �¨á¯ £¦

{ �¦ mode �å¤�  â¤�ª �¡â¨� ¦ª §¦¬ §�¨ ©«á¤�  «¦¤ «¨æ§¦

§¨¦©§â¢�©�ª «¦¬ �¨®�å¦¬ ¡�  �å¤�«�  ©�¤ � á��¬¥� ©¬£�¦¢ ¡é¤

¦¤¦£á«à¤, æ§àª:

O_RDONLY: �¤¦ �£� � � � á��©£� £æ¤¦

O_WRONLY: �¤¦ �£� � � �¨á¯ £¦ £æ¤¦

O_RDWR: �¤¦ �£� � � � á��©£� ¡�  �¨á¯ £¦

O_APPEND: �¨á¯ £¦ ©«¦ «â¢¦ª «¦¬ �¨®�å¦¬

O_CREAT: ��£ ¦¬¨�å� �¨®�å¦¬, �' æ©¦¤ ��¤ ¬§á¨®� 

O_TRUNC: � ��¨�ã §�¨ �®¦£â¤à¤ �¨®�å¦¬, �' æ©¦¤

¬§á¨®� 

�§�å«�©�: #include <sys/file.h>

{ �¦ §¨¦� ¨�« ¡æ æ¨ ©£� permissions �å¤�  â¤�ª �¡â¨� ¦ª «¦¬

¦§¦å¦¬ � « £ã §¨â§�  ¤� �¤« ©«¦ ®�å ©«� �§ �¬£�«á � ¡� é£�«�

§¨¦©«�©å�ª �¤æª �¨®�å¦¬ ¡�«á «� ��£ ¦¬¨�å� «¦¬ (� ¡� é£�«�

§¦¬ �§¦¡¢�å¦¤«�  �§æ «�¤ «¨â®¦¬©� « £ã «¦¬ umask ��¤

�å¤¦¤«�  ©«¦ �¨®�å¦)

{ � open �§ ©«¨â�  â¤�¤ §�¨ �¨�â� �¨®�å¦¬ ©� �§ «¬®å� ã -1

©� �§¦«¬®å�
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� �¢ã©� ©¬©«ã£�«¦ª read

{ int read(int fd, char *buf, int count)

{ � ��á��  «¦ §¦¢ç count bytes �§æ «�¤ ¦¤«æ«�«� (�¨®�å¦,

©¬©¡�¬ã, á¡¨¦ ©à¢ã¤� ã ¬§¦�¦®ã) §¦¬ �¤« ©«¦ ®�å ©«¦¤

§�¨ �¨�â� fd ¡�  «� «¦§¦��«�å ©«¦ buf

{ �§ ©«¨â�  «¦¤ �¨ �£æ «à¤ bytes §¦¬ � ��á©«�¡�¤, 0 �¤ â� ¤�

�§æ§� ¨� � ��á©£�«¦ª �¦ç â®�  � ���©«�å ¡�  «¦ «�¢�¬«�å¦

byte ã -1 ©� �§¦«¬®å�

� �¢ã©� ©¬©«ã£�«¦ª write

{ int write(int fd, char *buf, int count)

{ �¨á�  «¦ §¦¢ç count bytes �§æ «¦ buf ©«�¤ ¦¤«æ«�«� §¦¬

�¤« ©«¦ ®�å ©«¦¤ §�¨ �¨�â� fd

{ �§ ©«¨â�  «¦¤ �¨ �£æ «à¤ bytes §¦¬ �¨á«�¡�¤ ã -1 ©�

�§¦«¬®å�

� �¢ã©� ©¬©«ã£�«¦ª close

{ int close(int fd)

{ �¢�¬��¨é¤�  «¦¤ §�¨ �¨�â� fd

{ �§ ©«¨â�  0 ©� �§ «¬®å� ã -1 ©� �§¦«¬®å�
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� �¨ã©� «à¤ ¡¢ã©�à¤ open, read, write ¡�  close

/* File: io_demo.c */

#include <stdio.h> /* For printf */

#include <sys/file.h> /* For O_RDONLY, O_WRONLY,

O_CREAT, O_APPEND */

main()

{ int fd, bytes;

char buf[50];

if ((fd = open("t", O_WRONLY | O_CREAT, 0600)) == -1) {

perror("open"); exit(1); }

bytes = write(fd, "First write. ", 13); /* Data out */

printf("%d bytes were written\n", bytes);

close(fd);

if ((fd = open("t", O_WRONLY | O_APPEND)) == -1) {

perror("open"); exit(1); }

bytes = write(fd, "Second write.\n", 14); /* Data out */

printf("%d bytes were written\n", bytes);

close(fd);

if ((fd = open("t", O_RDONLY)) == -1) {

perror("open"); exit(1); }

bytes = read(fd, buf, sizeof(buf)); /* Data in */

printf("%d bytes were read\n", bytes);

close(fd);

buf[bytes] = '\0';

printf("%s", buf); }

% io_demo
13 bytes were written
14 bytes were written
27 bytes were read
First write. Second write.
% ls -l t
-rw------- 1 takis 27 Dec 9 14:45 t
% rm t
%
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� �¢ã©� ª ©¬©«ã£�«¦ª dup ¡�  dup2

{ int dup(int oldFd)

{ int dup2(int oldFd, int newFd)

{ � dup �¨å©¡�  «¦ £ ¡¨æ«�¨¦ �¢�ç��¨¦ §�¨ �¨�â� �¨®�å¦¬ ¡� 

«¦¤ �¤« ©«¦ ®�å ©«�¤ å� � ¦¤«æ«�«� £� «¦¤ §�¨ �¨�â� oldFd

{ � dup2 �¢�¬��¨é¤�  «¦¤ §�¨ �¨�â� newFd, �' æ©¦¤ �å¤� 

��©£�¬£â¤¦ª, ¡�  «¦¤ �¤« ©«¦ ®�å ©«�¤ å� � ¦¤«æ«�«� £� «¦¤

§�¨ �¨�â� oldFd

{ �� �§ «¬®å� �§ ©«¨â¦¬¤ «¦ ¤â¦ §�¨ �¨�â�, ��¢��ã � dup2 «¦

newFd, ã -1 ©� �§¦«¬®å�
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� �¨ã©� «à¤ ¡¢ã©�à¤ dup ¡�  dup2

/* File: duplicate_fd.c */

#include <stdio.h> /* For printf */

#include <sys/file.h> /* For O_RDWR, O_CREAT, O_TRUNC */

main()

{ int fd1, fd2, fd3;

if ((fd1 = open("r", O_RDWR | O_CREAT | O_TRUNC,

0644)) == -1) {

perror("open");

exit(1); }

printf("fd1 = %d\n", fd1);

write(fd1, "What ", 5); /* Write data to fd1 */

fd2 = dup(fd1); /* Make a copy of fd1 */

printf("fd2 = %d\n", fd2);

write(fd2, "time", 4); /* Write data to fd2 */

close(0); /* Close standard input */

fd3 = dup(fd1); /* Another copy of fd1 */

printf("fd3 = %d\n", fd3);

write(fd3, " is it", 6); /* Write data to fd3 */

dup2(fd1, 2); /* Duplicate fd1 to 2 */

write(2, "?\n", 2); /* Write data to 2 */

close(fd1);

close(fd2);

close(fd3); }

% duplicate_fd
fd1 = 3
fd2 = 4
fd3 = 0
% ls -l r
-rw-r--r-- 1 takis 17 Dec 9 15:40 r
% cat r
What time is it?
% rm r
%
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� �� �¨��å â¤� §¨æ�¨�££� C §¦¬ ¤� �¤« �¨á�  â¤� �¨®�å¦ ©«¦

«â¢¦ª �¤æª á¢¢¦¬.

/* File: append_file.c */

#include <sys/file.h> /* For O_RDONLY. O_WRONLY,

O_CREAT, O_APPEND */

main(int argc, char *argv[])

{ int n, from, to;

char buf[1024];

if (argc != 3) { /* Check for proper usage */

write(2, "Usage: ", 7);

write(2, *argv, strlen(*argv));

write(2, " from-file to-file\n", 19);

exit(1); }

if ((from = open(argv[1], O_RDONLY)) < 0) {

/* Open from-file */

perror("open");

exit(1); }

if ((to = open(argv[2], O_WRONLY | O_CREAT | O_APPEND,

0660)) < 0) { /* Open to-file */

perror("open");

exit(1); }

while ((n = read(from, buf, sizeof(buf))) > 0)

write(to, buf, n); /* Copy data */

close(from); /* Close from-file */

close(to); } /* Close to-file */
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% append_file
Usage: append_file from-file to-file
% ls -l file*
-rw-r--r-- 1 takis 39 Dec 9 16:07 file1
-rw-r--r-- 1 takis 26 Dec 9 16:07 file2
% cat file1
file1 line 1
file1 line 2
file1 line 3
% cat file2
file2 line 1
file2 line 2
% append_file file2 file1
% cat file1
file1 line 1
file1 line 2
file1 line 3
file2 line 1
file2 line 2
% append_file file2 file3
% cat file3
file2 line 1
file2 line 2
% rm file1 file2 file3
%


