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#include "ourhdr.h"
int
main(int argc, char *argv(])
{
DIR *dp;
struct dirent *dirp;

if (argc != 2)

err quit("a single argument (the directory name) is required");

if ( (dp = opendir(argv[l])) == NULL)

err_sys("can’t open %s", argv[l]):

while ( (dirp = readdir(dp)) != NULL)

printf ("$s\n", dirp->d_name);

closedir (dp) ;

exit (0);
}
1s(1) UNIX UNIX
Is 1 8
UNIX
UNIX 8
UNIX
AT&T 1990e I1/0 3S
fopen(3S)
UNIX Xenix
c (1 ) S ( 3 )
Is
man 1 |s
1-1 myls.c,
a.out

cc nmyls.c
$ a.out /dev

MAKEDEV
consol e
tty

mem
kmem
nul |
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printer
$ a.out /var/spool/ mgueue
can't open /var/spool/ mueue: Permi ssi on deni ed
$ a.out /dev/tty
can't open /dev/tty:Not a directory
(%) shell
shell $
Is
20
. ourhdr.h
B
e main ANSI C ANSI C
. 1 argv 1 7 main
. UNIX opendir, readdir
closedir
e opendir DIR readdir DIR
readdir dirent
null dirent
(d_name) stat ( 42 )
. err_sys err_quit
err_sys “ Permission denied( )" “ Not adirectory(
)" ) B 17
B 1.7
. 0 exit exit 0
1 255 8.5 ( shell )
exit
1.34
(working directory (current working
directory)) chdir
doc/memoljoe joe memo memo doc
doc doc memo
joe lurg/lib/lint (
) lint lint lib lib usr usr
1.3.5

(home directory)
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1.4
1.4.1
1.4.2
shell
Is
shell
Is > file.list
Is filelist
1.4.3 I/0
open read write Iseek close 1/0
1-2 UNIX
1-2
#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);
}
<unistd.h>(ourhdr.h ) STDIN_FILENO STDOUT_
FILENO POSIX UNIX

read write ANSI C
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STDIN_FILENO STDOUT_FILENO <unistd.h>
0 1
3.9 BUFFSIZE
UNIX
read read 0
read 1 1
a.out
a.out > data
data
shell
3 1/0
1.4.4 1/0
1/10 1/0 1/0
1-2 BUFFSIZE I/0
( UNIX ) fgets read
1/10 printf printf <stdio.h>(
ourhdr.h ) /O
1-3 read write 1-2 58 1-3
UNIX
1-3 I1/0
#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);
}
getc 1 putc 1
getc EOF stdin  stdout <stdio.h>
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1.5
15.1
program 6 exec
8.9 exec
1.5.2 ID
process
UNIX ID process|D ID
1-4 ID
1-4 1D
#include "ourhdr.h"
int
main (void)
{
printf("hello world from process ID %d\n", getpid()):;
exit (0);
}
a.out
$ a.out
hello world from process I D 851
$ a.out
hello world from precess |ID 854
getpid ID
1.5.3
fork exec waitpid exec
exec

1-5
#include <sys/types.h>
#include <sys/wait.h>
#include "ourhdr.h"
int

main (void)
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{
char buf [MAXLINE] ;
pid_t pid;
int status;

printf("%% "); /* print prompt (printf requires %% to print %) */
while (fgets(buf, MAXLINE, stdin) != NULL) {

buf[strlen(buf) - 1] = 0; /* replace newline with null */

if ( (pid = fork()) < 0)
err_sys("fork error");

else if (pid == 0) { /* child */
execlp (buf, buf, (char *) 0);
err_ret ("couldn’'t execute: %s", buf);
exit (127);

}

/* parent */
if ( (pid = waitpid(pid, &status, 0)) < 0)
err_sys("waitpid error");
printf("%% ");
}

exit (0);
}
UNIX 1-5
shell 30
. /0 fgets Ctrl-D
1 fgets null 11
( )
. fgets null C strlen
null execlp
null
. fork
fork ID 0 fork
( ) ( )
. execlp
fork exec UNIX
8
. execlp
waitpid pid ID) waitpid
(status )
Is (
) execlp
UNIX

(%)
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$ a.out

% dat e

Fri Jun 7 15:50:36 MST 1991

% who

stevens console Jun 5 06:01

stevens ttypO Jun 5 06:02

% pwd

/ home/ st evens/ doc/ apue/ proc

% ls

Makefil e

a. out

shelll.c

% "D

$ shel |
1.6 ANSIC

ANSI C
1.6.1
<unistd.h> UNIX read write

getpid ANSI C

ssize_t read(int, void *, size_t);

ssize_t write(int, const void *, size_t)

pid_t getpid(void)

getpid (void) pid_t
1-4
getpid(  getpid(1)) ANSI C

line 8: too many arguments to function "getpid"

1.6.2
read write void *
UNIX char * ANSI C

void * char *

ANSI C
write

float data 100
write (fd, data, sizeof(data))

ANSI
write(fd, (void *)data, sizeof(data))

void * malloc ( 7.8 ) maloc
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void * malloc(size_t)

int * ptr;
ptr = malloc (1000 * sizeof(int));

int *
1.6.3
getpid pid_t POSI X
UNIX read write ssize t
size t
_t <sys/types.h>
( <unistd.h> ) C typedef typedef
15 ( ANSI C)
( int,short long)
ID pid_t ( 1-5 pid )
1.7
UNIX errno
open 1 open
15 errno  ( )
null
<errno.h> errno E
UNIX 2 1 intro(2) errno
EACCES ( ) POSIX errno
extern int errno;
POSIX.1 errno C C errno
(Ivalue) ( )
errno
errno
0 <errno.h> 0

C

C

#include <string. h>

char *strerror (i nérnum);

errnum( errno )
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perror

( errno )

#include <stdio. h>

voi d perror(const chamsg);

errno

1-6
1-6 strerror perror
#include <errno.h>
#include "ourhdr.h"

int

main(int argc, char *argv[])

{

fprintf (stderr, "EACCES: %s\n",

errno = ENOENT;
perror (argv[0]);

exit (0);

strerror (EACCES)) ;

$ a.out

a.out

EACCES: Permi ssion denied

a.out: No such file or

UNIX

(argv O

progl < inputfile | prog2 |

1.8

1.8.1 ID

ID O
root

ANSI C

ID userlID

(root)

directory

a.out) perror

prog3 > outputfile

strerror  perror B
C
ID ID
ID
(superuser)
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1-7 ID ID

1-7 ID

#include "ourhdr.h"

int
main (void)

{

printf("uid = %d, gid = %d\n", getuid(), getgid());

exit (0);
}
getuid getgid ID ID
$ a.out
uid = 224, gid = 20
1.8.2 ID
ID groupID ID
ID
UNIX
( ) 45
ID /etc/group
ID ID
ID ID 4 (
) 8 8
ID
ID UNIX Is-| ID
1.8.3 ID
ID UNIX
4.2 BSD 16
/etc/group 16 ID

supplementary group ID

1.9
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(interrupt key Delete
Ctrl-C) (quit key Ctrl-\)
kill
shell ¢ 1-5)
(SIGINT)
signal SIGINT
sig_int
1-5 12 1-8( 12 + )
1-8
#include <sys/types.h>
#include <sys/wait.h>
+ #include <signal.h>
#include "ourhdr.h"
+ static void sig_int (int); /* our signal-catching function */
+
int
main (void)
{
char buf [MAXLINE] ;
pid t pid;
int status;
+ if (signal (SIGINT, sig_int) == SIG_ERR)
+ err sys("signal error");
+
printf("%% "); /* print prompt (printf requires %% to print %) */
while (fgets(buf, MAXLINE, stdin) != NULL) ({
buf[strlen(buf) - 1] = 0; /* replace newline with null */
if ( (pid = fork()) < 0)
err_sys("fork error");
else if (pid == 0) { /* child */
execlp (buf, buf, (char *) 0);
err ret("couldn’'t execute: %s", buf);
exit (127);
}
/* parent */
if ( (pid = waitpid(pid, &status, 0)) < 0)
err sys("waitpid error");
printf("s% ");
}
exit (0);
+}

+
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+ void

+ sig_int (int signo)

+ |

+ printf ("interrupt\n%% ");

}
10
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2 CPU
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39 UNIX
. CPU
. CPU
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CPU CPU
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CPU CPU CPU
CPU
_ time(1)

$ cd /usr/include

$ time grep _POSIX_SOURCE */*.h > /dev/null

real 0Oml9. 81s

user O0mO. 43s

Sys 0Om4. 53s
time shell

8.15 6.9
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(system call) UNIX UNIX 7 50
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