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7.1
main
longimp setjmp
7.2 main
C main main

int main(intargc, char argv[]);

argc argv
C ( exec 8.9
C (
main
7.3
D
(& main
(b) exit
(©) _exit
@)
€) abort( 10 )
(b) ( 1)
c (
exit( main(argc, argv) );
7.3.1 exit _exit
exit _exit _exit
( /O

main

7.4
exec ) main
cC)
exit
) main
exit

)
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#include <stdlib.h>
void exit(intstatus);
#include <unistd. h>

void _exit (i nttatus);

85
exit ANSI C _exit POSIX.1
exit 1/0
fclose 5.5 ( )
exit _exit exit status UNIX shell
(@ (b)main
return (c)main

C
#incl ude <stdi o. h>
main ()
{

printf ("hello, world \n");

}

main return ( ) C

( )
return(0);
exit (0)
( shell ) 0 main

int main(void)

main exit return C UNIX
lint(1) main
exit return “ control reaches end of nonvoid
function void "
main return exit UNIX grep
exit main void
int exit
main ANSI C POSIX.1
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7.3.2 atexit

ANSI C 32 exit
exit handler atexit

#include <stdlib.h>

int atexit(void fudnc)(void));

0 0
atexit
exit
ANSI C SVR4 4.3+BSD
\Y 4.3BSD
ANSI C POSIX.1 exit fclose
7-1 C

[ m e e
I

_exit:
|
i
| =
| =
|

_exit: mai n
|
|
[ =
! =)
1
|
I
1 C
i
]
|
L

exec
7-1 C
exec
( exit) _exit ( 71 )
7-1 atexit 7-1
$ a.out

main is done
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first exit handler
first exit handler
second exit handler

main exit return

7-1

#include "ourhdr.h"

static void my_exitl (void), my exit2(void);
int

main(void)

{

if (atexit (my_exit2) != 0)
err sys("can’t register my_exit2");

if (atexit (my_exitl) != 0)
err_sys("can’t register my exitl");

if (atexit (my_exitl) != 0)
err_sys("can’t register my_exitl");

printf("main is done\n");
return (0) ;

}

static void
my exitl(void)
{
printf("first exit handler\n");
}

static void
my_exit2 (void)
{
printf("second exit handler\n");
}

exec

7-2
echoarg

$ ./echoarg argl TEST foo
argv[0]: ./echoarg
argv[1l]: argl

argv[2]: TEST

argv[3]: foo

7-2

(UNIX echo(1)

UNIX shell

#include "ourhdr.h"

int
main(int argc, char *argv([])
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int i;
for (i = 0; i < argc; i++) /* echo all command-line args */
printf ("argvi{%d]: %s\n", i, argv[i]):
exit (0);
}
ANSIC POSIX.1 argv [argc]
for(i = 0; argv[i] != NULL; i++)
7.5
null environ

extern char **environ;

7-2

environ: I:—-» ———» HOME=/home/stevens\0

————»=PATH=:/bin:/usr/bin\0

—+—— SHELL=/bin/sh\0

———— = USER=stevens\0

——» LOGNAME=stevens\0

NULL
7-2
null environ
name=value
7-2
UNIX main

int main(intargc, char ‘argv[], char éwp[] )

ANSI C main environ
POSIX.1 environ getenv
(7.9 ) environ
environ
7.6 C
C

. CPU

putenv
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( C shell )

int maxcount = 99;

“ block started by symbol "
0

l ong sum 1000]

C
7-3 }
VAX 4.3+BSD o  p---- $ —————
Ox 7fffffff VAX
} exec
7-3
exec
size(1) bss
( ) 7-3
$ size /bin/cc /bin/sh
t ext dat a bss dec hex
81920 16384 664 98968 18298 / bin/cc
90112 16384 0 106496 1a000 / bin/sh
4 5
7.7
UNIX Arnold [1986] \Y

Gingell  [1987] Sunos
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$1s -1 a.out
- WXTIr WXr - X
$ size a.out

text
49152

dat a
49152

$1s -1 a.out
- WXr wxr - X
$ size a.out

text
8192

7.8

ANSI C

(1) malloc
(2) calloc

(bit)

(3) realloc

dat a
8192

0

( )
cc(1) 1d(1)
( hello.c )
1 stevens 104859 Aug :22 adout
bss dec hex
0 98304 18000
1 stevens 24576 Aug 2B adout
bss dec hex
0 16384 4000
( )

#include <stdlib. h>

void *mall oc(size_tsize);

void *calloc(size_nobj, size_t size);

void *realloc(voidptr, size_tnewsize);

NULL

void free(voi dptr)

1.6

free

ptr

double 8

void * aloc
<stdlib.h>( )
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realloc ( )
512
realloc
realloc 512
4.18
getcwd realloc 15-27 realloc
realloc newsi ze( )
ptr realloc malloc newsize
ANSI C null realloc
realloc malloc, realloc calloc
V7 malloc 4.3+BSD
SVR4
sbrk(2) ( ) ( 7-3)
malloc free Kernighan Ritchie[1988] 8.7
shrk malloc free
malloc
free
aloc
free
4.3+BSD
SVR4 mallopt
mallinfo
malloc(3)
alloca

malloc
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aloca aloca

7.9

name=value
UNIX shell

HOME USER
shell shell
MAILPATH Bourne shell KornShell
ANSI C getenv

#include <stdlib.h>

char *getenv(const chananie);

name value NULL
name=value value getenv
environ
POSIX.1 XPG3 7-1 SVR4
4.3+BSD SVR4 4.3+BSD
FIPS 151-1 shell HOME LOGNAME
7-1
POSIX.1 XPG3 SVR4 4.3+BSD
HOVE . B . .
LANG . . .
LC_ALL . . .
LC_COLLATE . . .
LC_CTYPE . . .
LC_NMONETARY . . .
LC_NUMERI C . . .
LC TIME . . . /
L OGNANME . . . .
NLSPATH . .
PATH . . . .
TERM . . . .
TZ . . . o
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7

UNIX

shel

7-2

7-2

ANSI C POSIX.1

XPG3

SVR4 4.3+BSD

getenv . .
put env
setenv
unset env
cl earenv

POSIX.1 putenv clearenv

POSIX.1

7-2

#include <stdlib. h>
int putenv(const charstry;

int setenv(const chamarhe, const

void unsetenv(const chanani);

char value,

i nt rewrite) ;

* putenv name=value

e setenv name value
(b) rewrite O

* unsetenv name

name=value

(1) name:
@ value

name

value

name

(@) rewrite O
name value
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(b)

@

@

value malloc

name

China=pubecom

name malloc name=value

name malloc
name=value
environ

( )

name=value

(b) name
realloc
name=value

7.10 setjmp longjmp

C goto

7-3
get_token
switch
cmd_add

7-3

malloc

setjmp

do_line

7-3

longjmp

#include "ourhdr.h"
#define TOK_ADD 5

void do_line(char *);
void cmd_add (void);
int get_token (void) ;

int
main(void)

{
char line [MAXLINE] ;

while (fgets(line, MAXLINE, stdin) != NULL)
do_line(line):
exit (0);
}

char *tok_ptr; /* global pointer for get_token() */

void

do_line(char *ptr) /* process one line of input */

{
int cmd;

tok_ptr = ptr;
while ( (cmd = get_token()) > 0) {

switch (cmd) { /* one case for each command */

case TOK_ADD:
cmd_add();
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break;

}

void
cmd_add (void)
{

int token;

token = get_token();
/* rest of processing for this command */
}

int
get_token (void)
{
/* fetch next token from line pointed to by tok_ptr */
}

7-3
7-4 main
cmd_add
line do_line
main cmd do_line
token cmd_add l cmd_add
C 7-4 cmd_add
7-3
cmd_add
main C
( cmd_add main
——setjmp  longjmp
C goto

#include <setjmp. h>

int setjmp(j mp_budnv);

0 | ongj mp
void longjmp(j mp_budv, int val);
setjmp main
0 setjmp env jmp_buf

longjmp env
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cmd_add longjmp
setjmp env val 0 setjmp
setjmp longjmp cmd_add val 1
longjmp get_token val 2 longjmp main setjmp 1
2 cmd_add get_token longjmp
7-1 main cmd_add (
do_line get_token )
7-4 setjmp longjmp
#include <setjmp.h>
#include "ourhdr.h"
#define TOK_ADD 5
jmp_buf jmpbuffer;
int
main(void)
{ char line [MAXLINE] ;
if (setjmp (jmpbuffer) != 0)
printf ("error");
while (fgets(line, MAXLINE, stdin) != NULL)

do _line(line);
exit (0);

void
cmd_add (void)
{
int token;

token = get_token();
if (token < 0)
longjmp (jmpbuffer, 1);

/* an error has occurred */

/* rest of processing for this command */

main setjmp
do_line cm_add
7-4 longjmp
cmd_add do_line longjmp
1(longjmp )
7.10.1
“ main
main
do_line (do_line

cmd _add cmd_add

jmpbuffer 0
cmd_add longjmp
main
main setjmp
?"  longjmp

setjmp
longjmp)?
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volatile longjmp
7-5 longjmp
$ cc testjmp.c
$ a.out
in f1(): count = 97, val = 98, sum = 99
after longjmp: count = 97, val = 98, sum = 99
$cc -Otestjmp.c
$ a.out
in f1(): count = 97, val = 98, sum = 99
after longjmp: count = 2, val = 3, sum = 99
(sum) longjmp fl
setimp(3) longjmp CPU
setjmp 7-5
( val )
count val ( count register),volatile
volatile
7-5 longjmp
#include <setjmp.h>
#include "ourhdr.h"

static void fl(int, int, int);
static void £2 (void);

static jmp_buf Jjmpbuffer;
int
main (void)

{

int count;
register int val;
volatile int sum;

count = 2; val = 3; sum = 4;
if (setijmp (jmpbuffer) != 0) {
printf ("after longjmp: count = %d, val = %d, sum = $d\n",
count, val, sum);
exit (0);
}
count = 97; val = 98; sum = 99;
/* changed after setjmp, before longjmp */
fl{count, val, sum); /* never returns */

}

static void

fl(int i, int j, int k)

{
printf("in £1(): count = %d, val = %d, sum = %d\n", i, Jj, k);
£2();
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static void
£2 (void)
{
longjmp (jmpbuffer, 1):
}

10 sigsetimp siglongjmp setimp longjmp
7.10.2
UNIX
7-6 open_data 1/10
7-6

#include <stdio.h>

#define DATAFILE "datafile"

FILE *

open_data (void)
{
FILE *fp;
char databuf [BUFSIZ]; /* setvbuf makes this the stdio buffer */

if ( (fp = fopen(DATAFILE, "r")) == NULL)
return (NULL) ;

if (setvbuf (fp, databuf, _IOLBF, BUFSIZ) != 0)
return (NULL) ;

return (fp) ; /* error */
}
open_data
/0 databuf
( static extern)
( aloc ) databuf

7.11 getrlimit setrlimit

getrlimit  setrlimit

#include <sys/time. h>
#include <sys/resource. h>

int getrlimt(intesource, struct rlimtrlptr);

int setrlimt(intesource, const struct rlim triptr);




China=pubecom

7 UNIX
struct rlimt {
rlimt rlimcur; /* soft limt: current lim¢t */
rlimt rlimmax; /* hard limt: maximum value for rlim..cur */
}
POSIX.1 SVR4 4.3+BSD
SVR4 rlim_t
0
SVR4 [etc/conf/cf.d/mtune 4.3+BSD
(1)
2
(©)
RLIM_INFINITY
resource SVR4 4.3+BSD
* RLIMIT_CORE SVR4 4.3+BSD core 0
core
« RLIMIT_CPU SVR4 43+BSD CPU ()
SIGXCPU
* RLIMIT_DATA SVR4 4.3+BSD 7-3
* RLIMIT_FSIZE SVR4 4.3+BSD
SIGXFSZ
e RLIMIT_MEMLOCK 4.3+BSD ( )
* RLIMIT_NOFILE SVR4
sysconf _SC_OPEN_MAX 254 2-3
* RLIMIT_NPROC 4.3+BSD ID
sysconf _SC CHILD_MAX 254
«RLIMIT_OFILE 4.3+BSD SVR4 RLIMIT_NOFILE
* RLIMIT_RSS 4.3+BSD RSS
RSS
* RLIMIT_STACK SVR4 4.3+BSD 7-3
* RLIMIT_VMEM SVR4 mmap
12.9
shell Bourne shell KornShell ulimit

C shell limit (umask chdir shell )
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Bourne shell ulimit
KornShell ulimit -H -S
7-7 SVR4 4.3+BSD
7-7
#include <sys/types.h>
#include <sys/time.h>
#include <sys/resource.h>
#include "ourhdr.h"

#define doit (name) pr_limits (#name, name)

static void pr_limits(char *, int);

int

main (void)

{
doit (RLIMIT CORE);
doit (RLIMIT CPU) ;
doit (RLIMIT_DATA) ;
doit (RLIMIT_FSIZE);

#ifdef RLIMIT MEMLOCK
doit (RLIMIT MEMLOCK) ;

#endif

#ifdef RLIMIT NOFILE /* SVR4 name */
doit (RLIMIT_NOFILE);

#endif

#$ifdef RLIMIT OFILE /* 4.3+BSD name */

doit (RLIMIT OFILE);
#endif
#ifdef RLIMIT NPROC
doit(RLIMIT_NPROC);
#endif
#ifdef RLIMIT RSS
doit (RLIMIT RSS);
#endif
doit (RLIMIT STACK):
#ifdef RLIMIT VMEM
doit (RLIMIT_ VMEM) ;
#endif
exit (0);
}

static void
pr_limits(char *name, int resource)
{

struct rlimit limit;

if (getrlimit (resource, &limit) < 0)

err_sys("getrlimit error for %s", name);

printf("%-14s ", name);
if (limit.rlim cur == RLIM INFINITY)
printf (" (infinite) ");
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else
printf("%101d ", limit.rlim cur);
if (limit.rlim max == RLIM_INFINITY)
printf (" (infinite)\n");
else
printf("$101d\n", limit.rlim _max);
}
doit ANSI C (#)
doi t (RLIM T_CORE) ;
C
pr_limts("RLI M T_CORE", RLI Ml T_CORE)
SVR4
$ a.out
RLI Ml T_CORE 1048576 1048576
RLI Ml T_CPU (infinite) (infinite)
RLI MI T DATA 16777216 16777216
RLI MI T_FSI ZE 2097152 2097152
RLI Ml T_NOFI LE 64 1024
RLI Ml T_STACK 16777216 16777216
RLI Ml T_VMEM 16777216 16777216
4.3+BSD
$ a.out
RLI Ml T_CORE (infinite) (infinite)
RLI Ml T_CPU (infinite) (infinite)
RLI Ml T_DATA 8388608 16777216
RLI Ml T_FSI ZE (infinite) (infinite)
RLI MI T_MEML OCK (infinite) (infinite)
RLI Ml T_OFI LE 64 (infinite)
RLI Ml T_NPROC 40 (infinite)
RLI Ml T_RSS 27070464 27070464
RLI Ml T_STACK 524288 16777216
10.11
7.12
UNIX C UNIX
exec
C

longjmp SVR4

setjmp
4.3+BSD
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Ch?mw&%&

7.1 80386 SVR4 4.3+BSD

exit  return 13 shell

7.2 7-1 printf

7.3 () (b)

74 UNIX

7.5 C typdef Exitfunc
7.6 calloc long

7.7 7.6 size

7.8 7.7
7.9 1.7
7.10 7.10

int
f1(int val)

{
int *ptr;
if (val == 0) {
int val ;
val = 5;
ptr = &val;

}

return (*ptr + 1);

(104859 24576)

“ hello, world”
main argc,argv
0
atexit
0 calloc
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