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- Windows
- Command Prompt
- PowerShell
- Explorer

- Mac
- Finder
- Launcher

- UNIX

- sh
- Bourne Shell
- Korn Shell
- Z Shell

- csh®
- C Shell
- TENEX C Shell
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- set, alias, cd, setenv, etc.
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shell () {
char buf[512], char *argv[512];
for (;;) {

—> printf ("% ") ;

(2)—— if (!fgets(buf, sizeof (buf), stdin)) break;

—— parse (buf, argv);

-~ execute(argv[0], argv);
}

}
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execute (char *cmd, char *argv[]) {
int pid, status;
pid = fork();
if (pid == 0) {
execve (cmd, argv, NULL);
fprintf (stderr, "command %$s not found¥n", cmd) ;
exit(1l);
}
while (wait(&status) !'= pid);
}
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- fork
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fork and exec

- fork - exec
- LI ARTZ(T#ES YY) )= v
- D5 c WEOAER)DHNBEEETS
- AEZE c HBESNEITFAILDOTOT S L
, jo)n,jEﬁA PRBILATIEEERA S
L g ?°E?:5A0)I>I~U7I'34>I~7b\
- RAYY b%ﬁ’&ﬁﬁ?é‘
c DFAILT AR TA - mamn
BT - BlIE#CLD
c T7AITARI)TAE
- exec~MDE|%
- RIBZEHZSD

- AEYFIAE—ENDED TIEH%L
VITEINDG
- ELoMNERELIZEEITOE—
¢ COpy-on-write

- TRV S LIETCIZEEGEARE

IELY
« BTG THhBFHRAIAEND
- demand paging



How fork works
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< FPATH

- execve DEISIHIZTOTSLD/INRE
- execve ("1ls", ...) [EETTELL
- execve ("/bin/1ls", ...) THLTIEESAL
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/bin: /usr/bin:/sbin:/usr/sbin:/usr/local/bin
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execute (char *cmd, char *argv[]) {
int pid, status;
pid = fork()
if (pid == 0) {
execve ("/bin/" + cmd, args, NULL);
execve ("/usr/bin/" + cmd, args, NULL);
execve ("/sbin/" + cmd, args, NULL);

> 4
execve ("/usr/sbin/" + cmd, args, NULL), E‘ZDJLT_T&O)QXGCVG[Q:
" . " . = é*LfNL\
execve ("/usr/local/bin/" + cmd, args, NULL); E1T o
fprintf (stderr, "command %s not found¥n", cmd) ;
exit (1) ;

}
while (wait(&status) != pid);
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execute (char *cmd, char *argv|[], int foreground) {
int pid, status;
pid = fork();
if (pid == 0) {
execve (cmd, argv, NULL);
fprintf (stderr, "command %$s not found¥n", cmd) ;
exit(1l);
3
if (foreground) ({
while (wait(&status) != pid);
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% cat /etc/passwd > /tmp/aaa
% wc < /etc/passwd
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execute (char *cmd, char *argv[]) {
int pid, status;
pid = fork() ;
if (pid == 0) {
fd = open("/etc/passwd", O RDONLY) ;
dup2 (£d, 0);

close (£d) ;
execve (cmd, argv, NULL);

}
while (wait(&status) != pid);

}
- dup2 [FT7AINTA4RD)TRZIE—F B AT LO—)L

- fork L= THWESTILDI7AILTARI)TREERBLTLED
- fork & exec N EELTL\BEHRD—D
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int match(char *pattern, char *p) {
3 1s *.c char ch;
$ cat a???.b? while (ch = *pattern++) {
if (ch == "*") {
while (*p) {
DIR *dp; if (match(pattern, p)) return 1;
struct dirent *de; p++;
dp = opendir (dir) ; }
while (de = readdir(dp)) { return (*pattern == 0);
if (match(name, de->d name)) { }
strcpy (argv[argc++], de->d name) ; else if (ch == '?7) {
} if (*p++ == 0) return O;
} }
closedir (dp) ; else if (*p++ '= ch) return O;
}
return (*p == 0);
}
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test

echo Hello €——— chmod a+x test
date e
1ls EITH[EEICT S
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test

#!'/bin/csh -f
echo Hello
date

1ls
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