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10–2 UNIX
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Emacs $ % � � � � � � � � � 	 J = 
 � �  � $ �� 
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• ln

ln -s
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•Vine Linux 2.1.5

/dev/sd* · · · SCSI Small Computer System Interface

/dev/hda · · · IDE Master

/dev/hdd · · · IDE Slave

/dev/fd* · · · Integrated Device Electronics

/dev/mem · · ·

/dev/kmem · · ·

/dev/mouse · · ·

/dev/tty* · · ·

/dev/pty* · · ·

/dev/console · · ·

/dev/null · · · EOF

'

&

$

%
/dev/null

/dev/null—
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• mknod() (MaKe NODe)

( ) mknod()

—
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•

•

[motoki@x205b]$ ls -l /dev/{log,printer}

srw-rw-rw- 1 root root 0 Oct 4 20:48 /dev/log=

srw------- 1 root root 0 Oct 4 20:48 /dev/printer=

[motoki@x205b]$ ls -l /tmp/.X11-unix/X0

srwxrwxrwx 1 root root 0 Oct 4 20:48 /tmp/.X11-unix/X0=

[motoki@x205b]$

/dev/log

syslogd

/dev/printer

lpd

/tmp/.X11-unix/X0 X
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10–3
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(11 ) set-user-ID

( ) ID

ID ls -l

x s , - S

chmod

(10 ) set-group-ID

ID ID

(9 ) sticky

=⇒ ( ) The UNIX Super Text (1992)9.2.1
—
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ls -l

[motoki@x205b]$ ls -al

1896

drwxrwxr-x 4 motoki motoki 4096 Oct 5 10:52 ./

drwx------ 22 motoki motoki 4096 Oct 5 08:46 ../

drwxrwxr-x 2 motoki motoki 4096 Oct 4 20:49 C-Programs/

drwxrwxr-x 2 motoki motoki 4096 Oct 4 20:49 Figs/

-rw-rw-r-- 1 motoki motoki 36320 Sep 30 00:43 OS-OHP.aux

.........

[motoki@x205b]$

ln ( )

1,

( )+2

..

.

( )

—
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Vine Linux2.1.5 i- /usr/incl
ude/linux/fs.h

struct inode {
struct list head i hash;
struct list head i list;
struct list head i dentry;
unsigned long i ino;
unsigned int i count;
kdev t i dev;
umode t i mode;
nlink t i nlink;
uid t i uid;
gid t i gid;
.........
union {

struct pipe inode info pipe i;
struct minix inode info minix i;
struct ext2 inode info ext2 i;

.........
} u;

};
UNIX (e.g.

)

—
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10–4

10. 1 (/bin/cat ) 2 / /bin

/bin/cat i-

[motoki@x205b]$ ls -ia /

2 ./ 212161 etc/ 342721 mnt/ 179521 tmp/

2 ../ 293761 home/ 391681 opt/ 473281 usr/

261121 bin/ 310081 lib/ 1 proc/ 97921 var/

2 boot/ 11 lost+found/ 424321 root/

195841 dev/ 1 misc/ 456961 sbin/

[motoki@x205b]$ ls -i /bin/cat

261166 /bin/cat*

[motoki@x205b]$

'

&

$

%

2 i- /

boot

—
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/bin/cat

i- ¥ � �
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i- ¥ � � �È 	 
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( È 	 2)

bin       261121
home   293761
usr      473281

cat    261166
ls

motoki
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� � �� � � �� � �� � � �� � �� � � �
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� � � �  /bin/cat

(1)

(2)

(3)
(4)

(5)
(6)
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stat

[motoki@x205b]$ stat /

File: "/"

Size: 4096 Filetype: Directory

Mode: (0755/drwxr-xr-x) Uid: ( 0/ root) Gid: ( 0/ root)

Device: 3,5 Inode: 2 Links: 18

Access: Sat Oct 5 19:26:22 2002(00000.21:41:49)

Modify: Tue Jan 22 20:39:44 2002(00256.20:28:27)

Change: Tue Jan 22 20:39:44 2002(00256.20:28:27)

[motoki@x205b]$

—
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10–5

1©

2© i-
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• <fcntl.h>
—
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• , ,

3

<unistd.h>

0 STDIN FILENO

1 STDOUT FILENO

2 STDERR FILENO

• UNIX(Version7) 0 19

—
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int open(char *path,int flags [,mode t mode])

• <unistd.h> <fcntl.h>

•

−1

• 3

• path

• flags

OR (|)
O RDONLY · · ·
O WRONLY · · ·
O RDWR · · ·
O APPEND · · ·
O CREAT · · ·

.........

• mode ...
—
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int creat(char *path, mode t mode)

• <unistd.h> <fcntl.h>

• open( )

open(path, O CREAT|O TRUNC|O WRONLY, mode)

int close(int fd)

• <unistd.h>

• 0 −1

• fd

—
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int read(int fd, char *buf, int nbytes)

• <unistd.h>

• (

)

−1 '

&

$

%

fopen( )

• fd

• buf

• nbytes—
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int write(int fd, char *buf, int nbytes)

• <unistd.h>

•

−1

• fd

• buf

• nbytes

'

&

$

%

read( ), write( )
read( ),write( )

@@
��

sync( )

read( ),
write( )

nbytes
—
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10. 2 ( ↔ ) 1

2

[motoki@x205a]$ nl io-through-file-descriptor.c

1 /************************************************************

2 /* Operating-Systems/C-Programs/io-through-file-descriptor.c

3 /*-----------------------------------------------------------

4 /* */

5 /* A. &I. C ABC( */

6 /* / ,1993,11.8 */

7 /************************************************************

8 #include <ctype.h>

9 #include <fcntl.h>

10 #include <unistd.h>

11 #define BUFSIZE 1024
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12 int main(int argc, char **argv)

13 {

14 char buffer[BUFSIZE];

15 int in_fd, out_fd, in_size, k;

16 in_fd = open(argv[1], O_RDONLY);

17 out_fd = open(argv[2], O_WRONLY|O_EXCL|O_CREAT, 0644);

18 while ((in_size=read(in_fd, buffer, BUFSIZE)) > 0) {

19 for (k=0; k<in_size; k++) {

20 if (islower(buffer[k]))

21 buffer[k]=toupper(buffer[k]);

22 else

23 buffer[k]=tolower(buffer[k]);

24 }

25 write(out_fd, buffer, in_size);

26 }
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27 close(in_fd);

28 close(out_fd);

29 return 0;

30 }

[motoki@x205a]$ gcc io-through-file-descriptor.c

[motoki@x205a]$ ./a.out io-through-file-descriptor.c out

[motoki@x205a]$ ls -l {io-through-file-descriptor.c,out}

-rw-rw-r-- 1 motoki motoki 1044 9 2 11:00 io-through-file-descript

-rw-r--r-- 1 motoki motoki 1044 9 2 13:40 out

[motoki@x205a]$ cat out

/*************************************************************/

/* oPERATING-sYSTEMS/c-pROGRAMS/IO-THROUGH-FILE-DESCRIPTOR.C */

/*-----------------------------------------------------------*/

/* */

/* a. &i. c abc( */

/* / ,1993,11.8 */

/*************************************************************/
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#INCLUDE <CTYPE.H>

#INCLUDE <FCNTL.H>

#INCLUDE <UNISTD.H>

#DEFINE bufsize 1024

MAIN(INT ARGC, CHAR **ARGV)

{

CHAR BUFFER[bufsize];

INT IN_FD, OUT_FD, IN_SIZE, K;

......( )......

}

[motoki@x205a]$

—
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long lseek(int fd, long offset, int whence)

• <unistd.h>

• −1

• fd

• whence

3
SEEK SET( =0) · · · ( )

SEEK CUR( =1) · · ·

SEEK END( =2) · · · ( )

• offset 3 whence

—
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10–6

i- 3

•

int stat(char *path, struct stat *buf);

int fstat(int fd, struct stat *buf);

int lstat(char *path, struct stat *buf);

• <unistd.h> <sys/stat.h>

• 1 2

0 −1

• stat( ) fstat( )

lstat( )

• path

• fd
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• 2 struct stat <sys/stat.h>

struct stat {
dev_t st_dev; /* (i- */

/* )*/
ino_t st_no; /* i- */
mode_t st_mode; /* */
nlink_t st_nlink; /* */
uid_t st_uid; /* ID */
gid_t st_gid; /* ID */
dev_t st_rdev; /* */
off_t st_size; /* */
unsigned long st_blksize; /* Optimal block size for I/O.
unsigned long st_blocks; /* Number 512-byte blocks allocated.
time_t st_atime; /* */
time_t st_mtime; /* */
time_t st_ctime; /*i- */

}; '

&

$

%

J B ! Vine Linux 2.1.5 $  <bits/stat.h> � C$ D 5 � � � � 	 <sys/stat.h> � C $ include � � �� ! D 5 < � � � � > � � ; $ � � � 0 3 � 9 � � M A	 4 
 � �  � � � � � 9 � � M A � 7 	 � I � 	 �� #ifndef E � � � � � � � � � � � � � �—
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10. 3 (i- ) i-

[motoki@x205a]$ nl print-status-of-file.c

1 /************************************************************

2 /* Operating-Systems/C-Programs/print-status-of-file.c

3 /*-----------------------------------------------------------

4 /* i- */

5 /*C. Linux ,7.2.5 */

6 /************************************************************

7 #include <stdio.h>

8 #include <stdlib.h>

9 #include <time.h>

10 #include <string.h>

11 #include <unistd.h>

12 #include <sys/stat.h>

13 int main(int argc, char **argv)
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14 {

15 struct stat buf;

16 mode_t mode;

17 char filetype[80];

18 if (argc != 2) {

19 printf("Give a file_name as a command parameter.\n");

20 exit(EXIT_FAILURE);

21 }else if (lstat(argv[1], &buf) < 0) {

22 perror("lstat");

23 exit(EXIT_FAILURE);

24 }

25 printf(" File Name: %s\n", argv[1]);

26 printf(" Device: %d,%d\n",

27 major(buf.st_dev), minor(buf.st_dev));

28 printf(" Inode No.: %d\n", buf.st_ino);
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29 mode = buf.st_mode;

30 if (S_ISREG(mode))

31 strcpy(filetype, "Regular file");

32 else if (S_ISDIR(mode))

33 strcpy(filetype, "Directory");

34 else if (S_ISLNK(mode))

35 strcpy(filetype, "Symbolic Link");

36 else if (S_ISBLK(mode))

37 strcpy(filetype, "Block Device");

38 else if (S_ISCHR(mode))

39 strcpy(filetype, "Character Device");

40 else if (S_ISSOCK(mode))

41 strcpy(filetype, "Socket");

42 else if (S_ISFIFO(mode))

43 strcpy(filetype,"FIFO (named pipe)");

44 else



1044

45 strcpy(filetype, "Unknown Type)");

46 printf(" File Type: %s\n", filetype);

47

48 printf("Access Mode: %#.3o\n", buf.st_mode & ~(S_IFMT));

49 printf(" Link Count: %d\n", buf.st_nlink);

50 printf(" User ID: %d\n", buf.st_uid);

51 printf(" Group ID: %d\n", buf.st_gid);

52 printf(" File Size: %d\n", buf.st_size);

53 printf(" Optimal block size for I/O: %d\n",

buf.st_blksize);

54 printf("Number 512-byte blocks allocated: %d\n",

buf.st_blocks);

55 printf("Time of last access : %s",

ctime(&buf.st_atime));

56 printf("Time of last modification : %s",

ctime(&buf.st_mtime));

57 printf("Time of last status change: %s",
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ctime(&buf.st_ctime));

58 return 0;

59 }

[motoki@x205a]$ gcc print-status-of-file.c

[motoki@x205a]$ ./a.out /

File Name: /

Device: 8,6

Inode No.: 2

File Type: Directory

Access Mode: 0755

Link Count: 25

User ID: 0

Group ID: 0

File Size: 4096

Optimal block size for I/O: 4096

Number 512-byte blocks allocated: 8
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Time of last access : Mon Aug 29 12:49:13 2011

Time of last modification : Fri Sep 2 08:40:54 2011

Time of last status change: Fri Sep 2 08:40:54 2011

[motoki@x205a]$
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$

%

Vine Linux 2.1.5 S IFMT S ISREG( ), S ISDIR( ) , ...
<linux/stat.h>

#define S IFMT 00170000
#define S IFSOCK 0140000
#define S IFLNK 0120000
#define S IFREG 0100000
#define S IFBLK 0060000
#define S IFDIR 0040000
#define S IFCHR 0020000
#define S IFIFO 0010000
#define S ISUID 0004000
#define S ISGID 0002000
#define S ISVTX 0001000

#define S ISLNK(m) (((m) & S IFMT) == S IFLNK)
#define S ISREG(m) (((m) & S IFMT) == S IFREG)
#define S ISDIR(m) (((m) & S IFMT) == S IFDIR)
#define S ISCHR(m) (((m) & S IFMT) == S IFCHR)
#define S ISBLK(m) (((m) & S IFMT) == S IFBLK)
#define S ISFIFO(m) (((m) & S IFMT) == S IFIFO)
#define S ISSOCK(m) (((m) & S IFMT) == S IFSOCK)

—



1048

chmod( ) fchmod( )

• chmod

• <unistd.h>

int chmod(char *path, mode t mode);

int fchmod(int fd, mode t mode);

• <sys/types.h> <sys/stat.h>

•

• 1 2

0 −1

• path

• fd

• mode (mode t

int )
—
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chown( ) fchown( )

• chown

• <unistd.h>

int chown(char *path, uid t owner, gid t group);

int fchown(int fd, uid t owner, gid t group);

• <sys/types.h> <unistd.h>

•

• 1 ID ID 2 3

0 −1

• path

• fd

—
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• owner group ID

ID

'

&

$

%

id ID, ID

ID

[motoki@x205a]$ id

uid=500(motoki) gid=501(motoki) =501(motoki)

[motoki@x205a]$

id =⇒

getpwuid( )

(=⇒11.1 )

—
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10–7

1©

2© 1 (

i- )

3©

(UNIX )

1 (

)

—
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DIR *opendir(const char *path)

• <dirent.h>

• opendir( )

NULL

• DIR <dirent.h>

• path

—
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int closedir(DIR *dir)

• <dirent.h>

• closedir( )

0

−1

• dir

—
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readdir( )

•

struct dirent *readdir(DIR *dir);

• <dirent.h>

• readdir( )

NULL

• dir

—
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• struct dirent

struct dirent {

long d_ino; /* i- */

off_t d_off; /* */

unsigned short d_reclen; /* */

char d_name[NAME_MAX+1]; /* */

}; '

&

$

%

Vine Linux 2.1.5 struct dirent
<bits/dirent.h>
struct dirent
{

#ifndef USE FILE OFFSET64
ino t d ino;
off t d off;

#else
ino64 t d ino;
off64 t d off;

#endif
unsigned short int d reclen;
unsigned char d type;
char d name[256]; /*We must not include limits.h!*/

};
—
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10. 4 ( )

[motoki@x205a]$ nl list-directory-contents.c

1 /************************************************************

2 /* Operating-Systems/C-Programs/list-directory-contents.c

3 /*-----------------------------------------------------------

4 /* */

5 /* C. Linux ,8.3.3 */

6 /************************************************************

7 #include <stdio.h>

8 #include <stdlib.h>

9 #include <dirent.h>

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

11 {

12 DIR *dir;

13 struct dirent *ptr_to_dir_entry;
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14 int num;

15 if (argc != 2) {

16 printf("Give a directory_name "

"as a command parameter.\n");

17 exit(EXIT_FAILURE);

18 }else if ((dir=opendir(argv[1])) == NULL) {

19 perror("opendir");

20 exit(EXIT_FAILURE);

21 }

22 num=0;

23 while ((ptr_to_dir_entry=readdir(dir)) != NULL)

24 printf("%3d : %s\n", ++num, ptr_to_dir_entry->d_name);

25 printf("Given directory contains %d files.\n", num);

26
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27 closedir(dir);

28 return 0;

29 }

[motoki@x205a]$ gcc list-directory-contents.c

[motoki@x205a]$ ./a.out /

1 : net

2 : opt

3 : dev

4 : srv

5 : media

6 : lib64

7 : lost+found

8 : misc

9 : ..

10 : tmp

11 : proc

12 : usr
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13 : home

14 : etc

15 : .

16 : boot

17 : bin

18 : sbin

19 : .autofsck

20 : var

21 : sys

22 : initrd

23 : root

24 : selinux

25 : mnt

26 : lib

Given directory contains 26 files.

[motoki@x205a]$

—
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10. 5 ( 2)

lstat( )

[motoki@x205a]$ nl list-directory-contents2.c

1 /************************************************************

2 /* Operating-Systems/C-Programs/list-directory-contents2.c

3 /*-----------------------------------------------------------

4 /* */

5 /*C. Linux ,8.3.3 */

6 /* D.A.Curry UNIX C ,4.4 */

7 /************************************************************

8 #include <stdio.h>

9 #include <stdlib.h>

10 #include <dirent.h>

11 #include <unistd.h>

12 #include <sys/stat.h>



1061

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

14 {

15 DIR *dir;

16 struct dirent *ptr_to_dir_entry;

17 int num, filetype;

18 char filename[256];

19 char *mode[]={"---","--x","-w-","-wx",

20 "r--","r-x","rw-","rwx"};

21 struct stat filestatus;

22 if (argc != 2) {

23 printf("Give a directory_name "

"as a command parameter.\n");

24 exit(EXIT_FAILURE);

25 }else if ((dir=opendir(argv[1])) == NULL) {

26 perror("opendir");

27 exit(EXIT_FAILURE);
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28 }

29 printf("Given directory %̈s¨ "

"contains following files:\n\n"

30 " mode size(bytes) filename\n"

31 "---------- ----------- --------\n",

32 argv[1]);

33 num=0;

34 while ((ptr_to_dir_entry=readdir(dir)) != NULL) {

35 ++num;

36 sprintf(filename, "%s/%s",

argv[1], ptr_to_dir_entry->d_name);

37 if (lstat(filename, &filestatus) < 0){

38 perror("lstat");

39 fprintf(stderr, " (lstat(%s, &filestatus))\n",

40 filename);

41 continue;
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42 }

43 switch (filestatus.st_mode & S_IFMT) {

44 case S_IFREG: filetype=’-’; break;

45 case S_IFDIR: filetype=’d’; break;

46 case S_IFLNK: filetype=’l’; break;

47 case S_IFBLK: filetype=’b’; break;

48 case S_IFCHR: filetype=’c’; break;

49 case S_IFSOCK: filetype=’s’; break;

50 case S_IFIFO: filetype=’p’; break;

51 default: filetype=’?’; break;

52 }

53 printf("%c%s%s%s %10d %s\n",

54 filetype,

55 mode[(filestatus.st_mode>>6) & 07],

56 mode[(filestatus.st_mode>>3) & 07],

57 mode[filestatus.st_mode & 07],

58 filestatus.st_size,
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59 ptr_to_dir_entry->d_name);

60 }

61 printf("Totally %d files exist.\n",num);

62 closedir(dir);

63 return 0;

64 }

[motoki@x205a]$ gcc list-directory-contents2.c

[motoki@x205a]$ ./a.out ~/Operating-Systems2011

Given directory "/home/motoki/Operating-Systems2011" contains

mode size(bytes) filename

---------- ----------- ----------------

-rw-r--r-- 201351 OS-PROJ.log

-rw-r--r-- 11871 sec-hardware.tex

drwxr-xr-x 4096 Shukketsu

-rw-r--r-- 25199 sec-role-and-structure.tex
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-rw-r--r-- 108851 sec-UNIX-file-system-PROJ.tex

-rw-r--r-- 110109 sec-process-management.tex

drwxr-xr-x 36864 Figs

-rw------- 22398 Diff-lecture2011-2009.tex~

-rw-r--r-- 121267 sec-UNIX-file-system.tex~

-rw-r--r-- 34400 sec-how-os-manages-io-devices.tex~

............( )............

-rw-r--r-- 97624 sec-paging-policy-PROJ.tex

-rw-r--r-- 65086 sec-file-management-PROJ.tex

-rw-r--r-- 8113 sec-virtual-storage-interface.tex

-rw------- 22687 Diff-lecture2011-2009.tex

-rw-r--r-- 51762 sec-getting-process-features-PROJ.tex

-rw-r--r-- 73579 sec-pipe-PROJ.tex

-rw-r--r-- 28492 sec-mutual-exclusion-basics.tex~

-rw-r--r-- 62458 OS-lecture.ind
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-rw-r--r-- 25202 sec-role-and-structure.tex~

-rw-r--r-- 76589 sec-paging-policy.tex

Totally 103 files exist.

[motoki@x205a]$
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&

$

%

Vine Linux 2.1.5 p.135

Vine Linux 2.1.5 S IFMT S ISREG( ), S ISDIR( ) , ...
<linux/stat.h>

#define S IFMT 00170000
#define S IFSOCK 0140000
#define S IFLNK 0120000
#define S IFREG 0100000
#define S IFBLK 0060000
#define S IFDIR 0040000
#define S IFCHR 0020000
#define S IFIFO 0010000
#define S ISUID 0004000
#define S ISGID 0002000
#define S ISVTX 0001000

#define S ISLNK(m) (((m) & S IFMT) == S IFLNK)
#define S ISREG(m) (((m) & S IFMT) == S IFREG)
#define S ISDIR(m) (((m) & S IFMT) == S IFDIR)
#define S ISCHR(m) (((m) & S IFMT) == S IFCHR)
#define S ISBLK(m) (((m) & S IFMT) == S IFBLK)
#define S ISFIFO(m) (((m) & S IFMT) == S IFIFO)
#define S ISSOCK(m) (((m) & S IFMT) == S IFSOCK)

—
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void rewinddir(DIR *dir)

• <dirent.h>

• rewinddir( )

• dir

—
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getcwd( )

• <unistd.h>

char *getcwd(char *buf, int size);

• <unistd.h>

• getcwd( )

( )

NULL

• buf char

• size buf

—
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chdir( ) fchdir( )

• <unistd.h>

int chdir(char *path);

int fchdir(int fd);

• <unistd.h>

• chdir( ) fchdir( )

0 −1

• path

• fd

—
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int mkdir(char *path, mode t mode)

• <unistd.h> <fcntl.h>

• 0 −1

• path

• mode

int rmdir(char *path)

• <unistd.h>

• 0

−1

• path

—
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10–8

( ) 1

int unlink(char *path)

• <unistd.h>

• unlink( )

i-

1 0

0 −1

• path

—
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( )

int link(char *path, char *newpath)

• <unistd.h>

• link( ) 1

i-

1

0 (

) −1

• path

• newpath

—
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umask

mode t umask(mode t mask)
'

&

$

%

open( )

creat( )

9

umask (1 )

umask /

−→

0 022

• <sys/types.h> <sys/stat.h>

• umask( ) umask

umask

• mode umask—
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access( )

•

int access(char *path, int acccesstype);

• <unistd.h>

• access( ) 1 2

0 −1

• path

• acccesstype

OR (|)

R OK · · ·
W OK · · ·
X OK · · ·
F OK · · ·
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void sync( )

• sync

• <unistd.h>

• sync( )

• void sync( )

—


