Linux C



isalnum

isalpha isdigit islower isupper
#include<ctype.h>

int isalnum (int c)

c c
isalpha( c)|| isdigit( c)

c TRUE NULL(0)
I* str */
#include < ctype.h>
main()
{
char str[]="123c@#FDsP[e?”;
inti;

for (i=0;str[i]!=0;i++)
if (isalnum(str[i])) printf(“%c is an alphanumeric character\n”,str[i]);

1 is an apphabetic character
2 is an apphabetic character
3 is an apphabetic character
¢ is an apphabetic character
F is an apphabetic character
D is an apphabetic character
s is an apphabetic character
P is an apphabetic character
e is an apphabetic character



isalpha

isalnum islower isupper
#include<ctype.h>

int isalpha (int c)

c c isupper ¢
|lislower ¢
c TRUE NULL(0)

I* str */
#include <ctype.h>
main()
{

char str[]="123c@#FDsP[e?”;

inti;

for (i=0;str[i]!=0;i++)
if(isalpha(str[i])) printf(“%c is an alphanumeric character\n”,str[i]);

¢ is an apphabetic character
F is an apphabetic character
D is an apphabetic character
s is an apphabetic character
P is an apphabetic character
e is an apphabetic character



isascii( ASCII )
iscntrl
#include <ctype.h>
int isascii(int c);
c ASCII c 0
127
c ASCI TRUE NULL O
I* inti ASCII */
#include<ctype.h>
main()
{
inti;
for(i=125;i<130;i++)
if(isascii(i))
printf("%d is an ascii character:%c\n",i,i);
else

printf("%d is not an ascii character\n™,i);

125 is an ascii character:}
126 is an ascii character:~
127 is an ascii character:
128 is not an ascii character
129 is not an ascii character



isascii
#include <ctype.h>

int iscntrl(int c)

c ASCII c 0
30

c ASCI TRUE NULL O

isxdigit
#include<ctype.h>

int isdigit(int c)

c TRUE NULL O

(]
o
(]

I* str */
#include<ctype.h>
main()
{

char str[]="123@#FDsP[e?";

inti;

for(i=0;str[i]!=0;i++)

if(isdigit(str[i])) printf("%c is an digit character\n" str[i]);



1 is an digit character
2 is an digit character
3 is an digit character

isgraphis

isprint

#include <ctype.h>

int isgraph (int c)

c
TRUE
c
I* str */
#include<ctype.h>
main()
{

char str[]="ab @;";
inti;
for(i=0;str[i]!=0;i++)

TRUE

ASCII

NULL O

if(isgraph(str[i])) printf("str[%d] is printable character:%d\n",i,str[i]);

str[0] is printable character:a
str[1] is printable character:5
str[3] is printable character:@
str[4] is printable character:;



isalpha isupper

#include<ctype.h>

int islower(int c)

c TRUE

_ C

#include<ctype.h>
main()
{
char str[]="123@#FDsP[e?";
inti;
for(i=0;str[i]!=0;i++)
if(islower(str[i])) printf("%c is a lower-case character\n",str[i]);

c is a lower-case character
s is a lower-case character
e is a lower-case character

NULL O

isgraph
#include<ctype.h>

int isprint(int c);

c C
TRUE



c TRUE NULL O

I* str */
#include<ctype.h>
main()
{

char str[]="a5 @;";

int i;

for(i=0;str[i]!=0;i++)

if(isprint(str[i])) printf("str[%d] is printable character:%d\n",i,str[i]);

str[0] is printable character:a
str[1] is printable character:5
str[2] is printable character:
str[3] is printable character.@
str[4] is printable character:;

Isspace

isgraph

#include<ctype.h>

int isspace intc

c
A CR W \n’ A\ N

c TRUE NULL O




I* str[] ASCII  */
#include <ctype.h>
main()
{

char str="123c @# FD\tsP[e?\n";

inti;

for(i=0;str[i]!=0;i++)

if(isspace(str[i]))
printf("'str[%d] is a white-space character:%d\n",i,str[i]);

str[4] is a white-space character:32
str[7] is a white-space character:32
str[10] is a white-space character:9 I*\t*/
str[16] is a white-space character:10 1>\t */

ispunct

isspace isdigit isalpha

#inlude<ctype.h>

int ispunct (int c)

c TRUE
c
c TRUE NULL

0
I* str */
#include <ctype.h>
main()
{

char str[]="123c@ #FDsP[e?";
int i;
for(i=0;str[i]!=0;i++)
if(ispunct(str[i])) printf("%c\n" str[i]);



@#[?

iIsupper

isalpha islower

#include<ctype.h>

int isupper(int c)

c TRUE

I* str */
#include <ctype.h>
main()
{

char str[]="123c@#FDsP[e?";

inti;

for(i=0;str[i]!=0;i++)

if(isupper(str[i])) printf("%c is an uppercase character\n",str[i]);

F is an uppercase character
D is an uppercase character
P is an uppercase character

NULL O



isxdigit 16

isalnum isdigit

#include<ctype.h>

int isxdigit (int c)

c 16 c
TRUE 16 0123456789ABCDEF

c 16 TRUE

I* str */

#include <ctype.h>

main()

{

char str[]="123c@#FDsP[e?";

inti;

for(i=0;str[i]!=0;i++)
if(isxdigit(str[i])) printf("%oc is a hexadecimal digits\n",str[i]);

1 is a hexadecimal digits
2 is a hexadecimal digits
3 is a hexadecimal digits
c is a hexadecimal digits
F is a hexadecimal digits
D is a hexadecimal digits
e is a hexadecimal digits

NULL O



atoi

atof
’\01
1* a b
#include<stdlib.h>
main()
{

char *a="-100.23";
char *h="200e-2";
float c;
c=atof(a)+atof(b);
printf(“c=%.2f\n"c);

I\-H

c=-98.23

strtod strtol strtoul

#include <stdlib.h>

double atof(const char *nptr);

nptr

nptr
E e 123.456

strtod  nptr,(char**)NULL

*/

123e-2

atof atol

atrtod strtol strtoul

#include<stdlib.h>

int atoi(const char *nptr);



atoi() nptr
’\0 b

atoi() strtol(nptr ~ char** NULL 10)
1* a b */
#include<stdlib.h>
mian()
{

char a[]="-100";
char b[]="456";
intc;
c=atoi(a)+atoi(b);
printf(c=%d\n”c);

c=356

atof atoi strtod strtol strtoul

#include<stdlib.h>

long atol(const char *nptr);

atol() nptr
’\0 7

atol() strtol(nptr,(char**)NULL,10)



I* a b */
#include<stdlib.h>
main()
{

char a[]="1000000000";

char b[]=" 234567890";

long c;

c=atol(a)+atol(b);

printf(“c=%d\n”,c);

Iw-‘

€=1234567890

ecvt fevt  sprintf
#include<stdlib.h>

char *gcvt(double number size_t ndigits char *buf);

gevt() number ASCII ndigits
gevt()  ecvt() fevt() gevt()
buf
buf




#include<stdlib.h>
main()
{
double a=123.45;
double b=-1234.56;
char *ptr;
int decpt,sign;
gevt(a,5,ptr);
printf(“a value=%s\n" ptr);
ptr=gcvt(b,6,ptr);
printf(“b value=%s\n" ptr);

a value=123.45
b value=-1234.56

strtod

atoi atol strtod strtol strtoul
#include<stdlib.h>

double strtod(const char *nptr,char **endptr);

strtod() nptr
\0’ endptr NULL
nptr endptr
nptr E(e)

123.456  123e-2

atof




I* a b c 10 2 16 */
#include<stdlib.h>
mian()
{
char a[]="1000000000";
char b[]="1000000000";
char c[]="ffff";
printf(“a=%d\n” strtod(a,NULL,10));
printf(“b=%d\n”,strtod(b,NULL,2));
printf(“c=%d\n” strtod(c,NULL,16));

a=1000000000
b=512
€=65535

strtol

atof atoi atol strtod strtoul
#include<stdlib.h>

long int strtol(const char *nptr,char **endptr,int base);

strtol nptr base
base 2 36 0 base
base 10 10 base 16 16
base 0 10 0x’
16 strtol nptr
(\0)
endptr NULL nptr
endptr
ERANGE
errno

ERANGE




I* a b c

#include<stdlib.h>

main()

{
char a[]="1000000000";
char b[]="1000000000";
char c[]="ffff";
printf(“a=%d\n” strtol(a, NULL,10));
printf(“b=%d\n” strtol(b,NULL,2));
printf(“c=%d\n” strtol(c,NULL,16));

10 2 16

a=1000000000
b=512
€=65535

strtoul

*/

atof atoi atol

#include<stdlib.h>

unsigned long int strtoul(const char *nptr,char **endptr,int base);

strtod

strtol

strtoul() nptr base
base 2 36 0 base
base 10 10 base
base 0 10
16 strtoul
nptr
"o’
endptr NULL
nptr endptr
ERANGE
errno
ERANGE

strtol()

16

16
1OXJ



isascii toupper tolower
#include<ctype.h>

int toascii(int c)

toascii c 7 unsigned char
ASCII

ASCII

#include<stdlib.h>
main()
{
inta=217;
char b;
printf(“before toascii () : a value =%d(%c)\n”,a,a);
b=toascii(a);
printf(“after toascii() : a value =%d(%c)\n”,b,b);

IHH

before toascii() : a value =217()
after toascii() : a value =89(Y)

isalpha toupper

#include<stdlib.h>

int tolower(int c);




* s */
#include<ctype.h>
main()
{
char s[]="aBcDeFgH12345;!#$”;
int i;
printf(“before tolower() : %s\n”,s);
for(i=0;l<sizeof(s);i++)
s[i]=tolower(s[i]);
printf(“after tolower() : %s\n”,s);

before tolower() : aBcDeFgH12345;1#$
after tolower() : abcdefgh12345;!#$

toupper

isalpha tolower

#include<ctype.h>

int toupper(int c);




* s */
#include<ctype.h>
main()
{
char s[]="aBcDeFgH12345;!#$”;
inti;
printf(“before toupper() : %s\n”,s);
for(i=0;l<sizeof(s);i++)
s[i]=toupper(si]);
printf(“after toupper() : %s\n”,s);
}

before toupper() : aBcDeFgH12345;!1#3
after toupper() : ABCDEFGH12345;!4$

Calloc( )

malloc free realloc brk
#include <stdlib.h>

void *calloc(size_t nmemb size_t size);

calloc() nmemb
size
malloc(nmemb* size); calloc()
0
NULL
I* 10  struct test */
#include<stdlib.h>
struct test
{
int a[10];
char b[20];
}
main()

{



struct test *ptr=calloc(sizeof(struct test),10);

}

malloc calloc realloc brk

#include<stdlib.h>

void free(void *ptr);

ptr malloc calloc() realloc()
free() ptr ptr
free()
ptr  NULL free()

sbrk

#include<unistd.h>

size_t getpagesize(void);

byte

Intel x86 4096bytes

#include <unistd.h>
main()
{
printf(“page size = %d\n”,getpagesize() );
}



calloc free realloc brk

#include<stdlib.h>

void * malloc(size_t size);

malloc size

NULL

void p = malloc(1024); /* 1k */

munmap  open

#include <unistd.h>

#include <sys/mman.h>

void *mmap(void *start,size t length,int prot,int flags,int fd,off t
offsize);

mmap()

start NULL
length
prot

PROT_EXEC
PROT_READ
PROT_WRITE
PROT_NONE

flags
MAP_FIXED start

MAP_SHARED



MAP_PRIVATE

7 copy on write

MAP_ANONYMOUS fd

MAP_DENYWRITE

MAP_LOCKED
swap
mmap() MAP_SHARED  MAP_PRIVATE
fd  open()
offset 0
offset
MAP_FAILED
1 errno
EBADF fd
EACCES MAP_PRIVATE
MAP_SHARED PROT_WRITE
EINVAL start length  offset
EAGAIN
ENOMEM
1* mmap() [etc/passwd */

#include<sys/types.h>
#include<sys/stat.h>
#include<fcntl.h>
#include<unistd.h>
#include<sys/mman.h>
main()

{

int fd;

void *start;

struct stat sb;
fd=open(“/etc/passwd”,0_RDONLY); /* [etc/passwd*/

fstat(fd,&sb); /* */
start=mmap(NULL,sb.st_size,PROT_READ,MAP_PRIVATE,fd,0);
if(start== MAP_FAILED) /* */

return;



printf(“%s”,start);
munma(start,sh.st_size); /* */
closed(fd);

}

root : x : 0 : root : /root : /bin/bash
bin:x:1:1:bin:/bin:

daemon : x : 2 : 2 :daemon : /shin

adm:x:3:4:adm: /varfadm :
Ip:x:4:7:Ip:/var/spool/lpd :

sync: x:5:0:sync:/shin: bin/sync :

shutdown : x : 6 : 0 : shutdown : /shin : /shin/shutdown
halt : x : 7:0: halt: /sbin : /shin/halt

mail : x : 8 : 12 : mail : /var/spool/mail :

news : x :9:13 : news : /var/spool/news :

uucp : X :10:14 : uucp : /var/spool/uucp :

operator : x : 11 : 0 :operator : /root:

games : X : 12 :100 : games :/usr/games:

gopher : x : 13 : 30 : gopher : /usr/lib/gopher-data:

ftp: x :14 :50 : FTP User: /home/ftp:

nobody : x :99: 99: Nobody : /:

xfs :x :100 :101 : X Font Server : /etc/xll/fs : /bin/false
gdm : x : 42 :42 : : /home/gdm: /bin/bash

kids : x : 500 :500 :/home/kids : /bin/bash

munmap

mmap

#include<unistd.h>
#include<sys/mman.h>

int munmap(void *start,size_t length);

munmap() start

EINVAL start  length

length
exec

errno



mmap

time ctime gmtime localtime
#include<time.h>

char * asctime(const struct tm * timeptr);

asctime timeptr tm

““Wed Jun 30 21:49:08 1993\n~~

ctime

#include <time.h>

main()

{
time_t timep;
time (&timep);
printf(“%s”,asctime(gmtime(&timep)));

Sat Oct 28 02:10:06 2000



time asctime gmtime localtime
#include<time.h>

char *ctime(const time_t *timep);

ctime timep time_t

““Wed Jun 30 21 :49 08
1993\n~~

#include<time.h>

main()

{
time_t timep;
time (&timep);
printf(“%s”,ctime(&timep));

IHH

Sat Oct 28 10 : 12 : 05 2000

time ctime ftime settimeofday

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

int gettimeofday ( struct timeval * tv , struct timezone * tz)

gettimeofday () tv
tz timeval
struct timeval{
long tv_sec; /> *



long tv_usec;

timezone
struct timezone{
int tz_minuteswest;
int tz_dsttime;

DST_NONE /*

DST_USA *
DST_AUST I*
DST_WET *
DST_MET I*

DST_EET I*
DST_CAN I*
DST_GB I*
DST_RUM /%
DST_TUR I*

DST_AUSTALT /*

0

EFAULT tv tz

#include<sys/time.h>
#include<unistd.h>
main(){
struct timeval tv;
struct timezone tz;
gettimeofday (&tv , &tz);
printf(“tv_sec; %d\n”, tv,.tv_sec) ;
printf(“tv_usec; %d\n” tv.tv_usec);

* */

/*  Greenwich
/*

{usr/include/sys/time.h

*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
1986

printf(“tz_minuteswest; %d\n”, tz.tz_minuteswest);

printf(“tz_dsttime, %d\n” tz.tz_dsttime);

*/

errno

*/

tz_dsttime

*/



tv_sec: 974857339
tv_usec:136996
tz_minuteswest:-540
tz_dsttime:0

time,asctime,ctime,localtime
#include<time.h>

struct tm*gmtime(const time_t*timep);

gmtime() timep time_t

struct tm
{

int tm_sec;
int tm_min;
inttm_hour;
int tm_mday;
inttm_mon;
inttm_year;
int tm_wday;
int tm_yday;
int tm_isdst;

int tm_sec 0-59 61
int tm_min
int tm_hour 0-23
int tm_mday 01-31
inttm_mon
inttm_year 1900
int tm_wday 0-6
inttm_yday
int tm_isdst
uTC

tm uTC

-
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#include <time.h>
main(){
char *wday[]={“Sun”,”Mon”,"Tue”,”Wed”,”Thu”,”Fri”,”Sat” };
time_t timep;
struct tm *p;
time(&timep);
p=gmtime(&timep);
printf(*%d%d%d”,(1900+p->tm_year), (1+p->tm_mon),p->tm_mday);
printf(“%s%d;%d;%d\n”, wday[p->tm_wday], p->tm_hour, p->tm_min, p->tm_sec);

2000/10/28 Sat 8:15:38

localtime( )

time, asctime, ctime, gmtime
#include<time.h>

struct tm *localtime(const time_t * timep);

localtime() timep time_t
tm
tm gmtime()

tm

#include<time.h>
main(){
char *wday[]={“Sun”,”Mon”,”Tue”,”Wed”,”Thu”,”Fri”,”Sat"};
time_t timep;
struct tm *p;
time(&timep);
p=localtime(&timep); /* */
printf (“%d%d%d ”, (1900+p->tm_year),( I+p->tm_mon), p->tm_mday);
printf(“%s%d:%d:%d\n”, wday[p->tm_wday],p->tm_hour, p->tm_min, p->tm_sec);



2000/10/28 Sat 11:12:22

mktime

time asctime gmtime localtime
#include<time.h>

time_t mktime(strcut tm * timeptr);

mktime() timeptr tm 1970
1 1 0 0 0 UTC

/*  time() localtime

struct tm mktine struct tm */

#include<time.h>

main()

{

time_t timep;

strcut tm *p;

time(&timep);

printf(“time() : %d \n” timep);

p=localtime(&timep);

timep = mktime(p);
printf(“time()->localtime()->mktime():%d\n” timep);

time(): 974943297
time()->localtime()->mktime():974943297

settimeofday/( )




time ctime ftime gettimeofday

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

int settimeofday ( const struct timeval *tv,const struct timezone *tz);

settimeofday tv
tz gettimeofday
root

0 1 errno

EPERM root settimeofday
EINVAL

ctime ftime gettimeofday

#include<time.h>

time_t time(time_t *t);

1970 1 1 UTC 0 0 O
t

time_t -1 errno

—

#include<time.h>

mian()

{
int seconds= time((time_t*)NULL);
printf(“%d\n”,seconds);

I |

972699100



bcmp  strcasecmp  strcmp  strcoll - strncmp - strncasecmp
#include<string.h>

int bcmp ( const void *s1,const void * s2,int n);

bcmp sl s2 n n
0 0
sl s2 0
memcmp

memcmp

memccpy memcpy memmove strcpy ctrncpy

#include <string.h>

void bcopy ( const void *src,void *dest ,int n);

bcopy() memcpy src n
dest src  dest
memcpy



#include<string.h>

main()

{

char dest[30]="string(a)”;

char src[30]="string\Ostring”;

inti;

bcopy(src,dest,30);/* src

printf(bcopy(): )
for(i=0;i<30;i++)

printf(“%c”,dest[i]);
memcpy(dest src,30); /*dest
printf(“\nmemcpy() : “);
for(i=0;i<30;i++)
printf(“%c”,dest[i]);

bcopy() : string string
memcpy() :string sring

bzero

*/

*/

memset

swab

#include<string.h>

void bzero(void *s,int n)

bzero

memset()

s
memset( void *

memset

n
s,0,size_t n);



rindex srechr strrchr

#include<string.h>

char * index( const char *s, int c);

index S c
NULL

#include<string.h>
main()

{

char *s ="0123456789012345678901234567890";
char *p;

p =index(s,’5’);

printf(%s\n”,p);

56789012345678901234567890

bcopy memcpy memmove strcpy strncpy
#include<string.h>

void * memccpy(void *dest, const void * src, int c,size_t n);

memccpy src n dest
memcpy memccpy
c dest c



dest c 0 src

#include<string.h>
main()
{
char a[]="string[a]";
char b[]="string(b)”l
memccpy(a,b,’B’,sizeof(b));
printf(memccpy():%s\n”,a);
}

memccpy():string(b)

memchr

index rindex strchr strpbrk strrchr strsep strspn  strstr
#include<string.h>

void * memchr(const void *s,int c,size_t n);

memchr S n
c
0

#include <string.h>
main()
{

char *s="0123456789012345678901234567890;

char *p;

p=memchr(s,’5’,10);
printf(“%s\n”,p);
}



56789012345678901234567890

memcmp

bcmp  strcasecmp  strcmp  streoll

#include<string.h>

strncmp  strncasecmp

int memcmp (const void *s1,const void *s2,size_t n);

memcmp sl s2
ASCII
memcmp sl
0
ccpcTT <<pg7”
98 33

sl s2

S2 0 sl S2

#include<string.h>

main()

{
char *a ="aBcDeF”;
char *b="AbCdEf”;
char *c="aacdef”;
char *d="aBcDeF”;
printf(*“memcmp(a,b):%d\n”,memcmp((void*)a,(void*) b,6));
printf(*“memcmp(a,c):%d\n”,memcmp((void*)a,(void*) c,6));
printf(*“memcmp(a,d):%d\n”,memcmp((void*)a,(void*) d,6));

memcmp(a,b):1  /* a> b 1*/
memcmp(a,c):-1  /* a< c, 1*/
memcmp(a,d):0 /* a d 0*/

s2

“A~ 65

‘b,



memcpy

bcopy memccpy memcpy memmove strcpy  strncpy
#include<string.h>

void * memcpy (void * dest ,const void *src, size_t n);

memcpy src n dest
strcpy memcpy

dest

src  dest

#include<string.h>
main()
{
char a[30]="string (a)”;
char b[30]="string\Ostring”;
int i
strepy(a,b);
printf(strcpy():™);
for(i=0;i<30;i++)
printf(*%c”,a[i]);
memcpy(a,b,30);
printf(*“\nmemcpy() :);
for(i=0;i<30;i++)
printf(*%c”,a[i]);

strcpy() : string a)
memcpy() : string string



bcopy memccpy memcpy strcpy strncpy

#include<string.h>

void * memmove(void *dest,const void *src,size_t n);

memmove memcpy src
n dest src
memmove
memcpy
dest
src  dest

memcpy()

dest

bzero swab

#include<string.h>

void * memset (void *s ,int c, size_t n);

memset S n

memset

c int unsigned char

w

0 255



#include <string.h>
main()
{
char s[30];

memset (s,”A’,sizeof(s));
s[30]="\0";

printf(“%s\n”,s);
}

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

rindex

index memchr strchr strrchr
#include<string.h>

char * rindex( const char *s,int c);

rindex S
NULL
#include <string.h>
mian()
{
char *s =”0123456789012345678901234567890";
char *p;

p=rindex(s,’5");
printf(*“%s\n”,p);
}

567890



bcmp memcmp strcmp  strcoll - strncmp

#include<string.h>

int strcasecmp ( const char *s1, const char *s2);

strcasecmp sl s2

sl s2 0 s1 s2
0 sl s2 0

#include <string.h>
main()
{
char *a="aBcDeF”;
char *b= “AbCdEf”;
if(!strcasecmp(a,b))
printf(“%s=%s\n"a,b);

IHJ

aBcDeF=AbCdEf

bcopy memccpy memcpy strcpy  strncpy

#include <string.h>

char *strcat (char *dest,const char *src);

strcat src dest
dest

dest




#include <string.h.>
main()
{
char a[30]="string(1)”;
char b[]="string(2)";
printf(“before strcat() : %s\n”,a);
printf(“after strcat() : %s\n” strcat(a,b));

before strcat () : string(1)
after strcat () : string(1)string(2)

strchr

index memchr rinex strbrk strsep strspn strstr strtok

#include<string.h>

char * strchr (const char *s,int ¢);

strchr S c
0
#include<string.h>
main()
{
char *s=0123456789012345678901234567890";
char *p;

p=strchr(s,’5’);
printf(“%s\n”,p);
}

56789012345678901234567890



strcmp

#include<string.h>

char *a="aBcDeF”;
char *b="AbCdEf";
char *c="aacdef”;

char *d="aBcDeF”;

bcmp memcmp  strcasecmp  strncasecmp  strcoll
#include<string.h>

int strcmp(const char *s1,const char *s2);

stremp sl s2
ASCII strcmp
sl s2 0
0 ““Ac””
““ba”” ““A”7 65 “b= 98 33
sl s2 0 sl s2 0
sl s2 0

printf(“strcmp(a,b) : %d\n”,strcmp(a,b));
printf(“strcmp(a,c) : %d\n” strcmp(a,c));
printf(“strcmp(a,d) : %d\n”,strcmp(a,d));

strcmp(a,b) : 32
strcmp(a,c) :-31
strcmp(a,d) : 0

strcmp bcmp  memcmp  strcasecmp  strncasecmp



#include<string.h>

int strcoll( const char *s1, const char *s2);

strcoll LC COLLATE
sl s2
s1 s2 0 sl S2 0
sl s2 0
LC COLLATE ““POSIX** <“<C**  strcoll strcmp
strcmp
strcpy
bcopy memcpy memccpy memmove
#include<string.h>
char *strcpy(char *dest,const char *src);
strcpy src dest
dest
dest buffer
Overflow strncpy

#include<string.h>
main()
{
char a[30]="string(1)";
char b[]="string(2)";
printf(“before strcpy() :%s\n”,a);
printf(“after strcpy() :%s\n” strcpy(a,b));

}



before strcpy() :string(1)
after strcpy() :string(2)

strespn(

strspn

#inclued<string.h>

size_t strcspn ( const char *s,const char * reject);

strcspn S
reject

reject

#include <string.h>
main()

{

reject

char *str="Linux was first developed for 386/486-based pcs.”;

printf(*%d\n” strcspn(str,” ));
printf(*%d\n” strcspn(str,”/-*));
printf(*%d\n” strcspn(str,”1234567890™));

}
5 [* € 7 ““Linux>”
33/* s‘/n cc >3 “6,,

30 /* 55311

*/
*/
*/

strcspn



calloc malloc realloc free
#include<string.h>

char * strdup( const char *s);

strdup maolloc

free

NULL

- S

#include<string.h>
main()
{
char a[]="strdup”;
char *b;
b=strdup(a);
printf(“b[ ]=\"%s\"\n" b);

IHJ

b[ 1="strdup”

#include<string.h>

size_t strlen ( const char *s);

strlen

“\0,,



I* str */
#include<string.h>
main()
{
char *str =712345678”;
printf(“str length = %d\n” strlen(str));

}

str length =8

strncasecmp

bcmp memcmp strcmp  strcoll  strncmp
#include<string.h>

int strncasecmp(const char *s1,const char *s2,size_t n);

strncasecmp sl s2 n

sl s2 0 s1 s2
sl s2 0

#include<string.h>
main()
{
char *a="aBcDeF”;
char *b="AbCdEf";
if(!strncasecmp(a,b))
printf(“%s =%s\n”,a,b);

aBcDef=AbCdEf



strncat

bcopy memccpy memecpy strcpy strncpy
#inclue <string.h>

char * strncat(char *dest,const char *src,size_t n);

dest

strncat src n dest
dest
dest
#include <string.h>
char a[30]="string(1)”;
char b[]="string(2)";
printf(“before strnact() :%s\n”,a);
printf(“after strncat() :%s\n”,strncat(a,b,6));
before strnact() : string(1)
after strncat() : string(1) string
strncpy
bcopy memccpy memcpy memmove
#include<string.h>
char * strncpy(char *dest,const char *src,size_t n);
strncpy src n dest



#inclue <string.h>
main()
{
char a[30]="string(1)”;
char b[]="string(2)”;
printf(“before strncpy() : %s\n”,a);
printf(after strncpy() : %s\n”,strncpy(a,b,6));

}

before strncpy() : string(1)
after strncpy() : string(1)

strpbrk

index memchr rindex strpbrk strsep strspn strstr  strtok

#include <include.h>

char *strpbrk(const char *s,const char *accept);

strpbrk S accept

#include <string.h>

main()

{
char *s="0123456789012345678901234567890";
char *p;
p=strpbrk(s,”al 839"); /*1 S */
printf(“%s\n”,p);
p=strprk(s,”4398");/*3 S */
printf(“%s\n”,p);




123456789012345678901234567890
3456789012345678901234567890

strrchr

index memchr rindex strpbrk strsep strspn

#include<string.h>

char * strrchr(const char *s, int c);

strrchr S
#include<string.h>
main()
{
char *s="0123456789012345678901234567890";
char *p;

p=strrchr(s,’5");
printf(“%s\n”,p);
}

567890

strspn

strcspn  strchr  strpbrk  strsep  strstr

#include<string.h>

size_t strspn (const char *s,const char * accept);

strspn s
accept



accept

s accept

#include<string.h>

main()

{
char *str="Linux was first developed for 386/486-based PCs.”;
char *t1="abcdefghijklmnopqrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ";
printf(“%d\n” strspn(str,t1));

}

5/ e Linux */

strstr

index memchr rindex strchr strpbrk strsep strspn strtok
#include<string.h>

char *strstr(const char *haystack,const char *needle);

strstr haystack needle
0
#include<string.h>
main()
{
char * s="012345678901234567890123456789";
char *p;

p= strstr(s,”901");
printf(*“%s\n”,p);
}



9012345678901234567890

strtok

index memchr rindex strpbrk strsep strspn

#include<string.h>

char * strtok(char *s,const char *delim);

strtok
delim
delim
strtok
S NULL

#include<string.h>
main()
{
char s[]="ab-cd : ef;gh :i-jkl;mnop;grs-tu: vwx-y;z";
char *delim="-: *;
char *p;
printf(%s “;strtok(s,delim));
while((p=strtok(NULL,delim)))printf(“%s  ”,p);
printf(“\n”);
}

ab cd efigh i jkl;mnop;grs tu vwx vy;z /*

strtok

\0

strstr

\0

NULL

*/



labs, fabs
#include<stdlib.h>
int abs (int j)

abs () j

#ingclude <stdlib.h>
main(){
int ansert;
answer = abs(-12);
printf(“|-12| = %d\n” , answer);

I HH

|12 =12

asin, atan , atan2 , cos, sin, tan

#include <math.h>

double acos (double x);

acos () X
1 1
0 PI




EDOM X

GCC Im

#include <math.h>
main (){
double angle;
angle = acos(0.5);
printf (“angle = %f\n” , angle);

I H-‘

angle = 1.047198

acos , atan , atan2 , cos, sin, tan
#include <math.h>

double asin (double x)

asin () X X
1 1

PI/l2 P12
EDOM X

GCC Im



#include<math.h>
main()
{
double angle;
angle = asin (0.5);
printf(“angle = %f\n”,angle);
}

angle = 0.523599

atan

acos asin atan2 cos sin tan

#include<math.h>

double atan(double x);

atan X

-PI1/2 P12

GCC -Im

#include<math.h>
main()
{
double angle;
angle =atan(1);
printf(“angle = %f\n”,angle);
}

angle = 1.570796



acos asin atan cos sin tan

#include<math.h>

double atan2(double y,double x);

atan? yIx
-PI/2  PI/2

GCC -Im

#include<math.h>
main()
{
double angle;
angle = atan2(1,2);
printf(* angle = %f\n”,angle);

IHH

angle = 0.463648

fabs
#include <math.h>

double ceil (double x);

ceil X double




GCC -Im

#include<math.h>
main()
{
double value[ 1={4.8,1.12,-2.2,0};
inti;
for (i=0;value[i]'=0;i++)
printf(“%f=>%f\n" value[i],ceil(value[i]));

IHH

4.800000=>5.000000
1.120000=>2.000000
-2.200000=>-2.000000

acos asin atan atan2 sin tan

#include<math.h>

double cos(double x);

Ccos X



#include<math.h>

main()

{
double answer = c0s(0.5);
printf(“cos (0.5) = %f\n”,answer);

}

cos(0.5) = 0.877583

cosh

sinh tanh
#include<math.h>

double cosh(double x);

cosh X
(exp(x)+exp(-x))/2

GCC -Im

#include<math.h>
main()
{
double answer = cosh(0.5);
printf(*cosh(0.5) = %f\n”,answer);
}

cosh(0.5) = 1.127626



log logl0 pow

#include<math.h>
double exp(double x);

exp e X ex

GCC -Im

#include<math.h>
main()
{
double answer;
answer = exp (10);
printf(* e~10 =%f\n”,answer);

IHH

e"10 = 22026.465795

Idexp modf

#include<math.h>

double frexp( double x, int *exp);

frexp X
exp 2 exp



GCC -Im

x

#include <math.h>

main()

{
int exp;
double fraction;
fraction = frexp (1024,&exp);
printf(“exp = %d\n”,exp);
printf(“fraction = %f\n” fraction);

IHH

exp=11
fraction = 0.500000 /* 0.5*(2711)=1024*/

frexp

#include<math.h>

double Idexp(double x,int exp);

Idexp X 2 exp

GCC -Im

exp

x*2exp



I* 3*(2n2) 12*/
#include<math.h>
main()
{
int exp;
double x,answer;
answer = ldexp(3,2);
printf(“3*27(2) = %f\n”,answer);
}

3*2"(2) = 12.000000

log e

exp logl0 pow
#include <math.h>

double log (double x);

log e

EDOM X
ERANGE X

GCC

#include<math.h>
main()
{
double answer;
answer = log (100);
printf(“log(100) = %f\n”,answer);
}




log(100) = 4.605170

exp log pow
#include<math.h>

double log10(double x);

log10 10 X
x 10
EDOM X
RANGE X
GCC -Im

#include<math.h.

main()

{
double answer;
answer = log10(100);
printf(“log10(100) = %f\n”,answer);

IH-,

log10(100) = 2.000000

exp log logl0

#include<math.h>



double pow(double x,double y);

pow X y Xy
Xy

EDOM X y
GCC -Im

#include <math.h>

main()

{
double answer;
answer =pow(2,10);
printf(*2°10 = %f\n”,answer);

IHH

2710 = 1024.000000

acos asin atan atan2 cos tan

#include<math.h>
double sin(double x);

sin X




#include<math.h>

main()

{
double answer = sin (0.5);
printf(“sin(0.5) = %f\n”,answer);

IHH

sin(0.5) = 0.479426

cosh tanh
#include<math.h>

double sinh( double x);

sinh X
(exp(x)-exp(-x))/2

GCC -Im

#include<math.h>

main()

{
double answer = sinh (0.5);
printf(“sinh(0.5) = %f\n”,answer);

I |

sinh(0.5) = 0.521095



_ #include<math.h>
_ double sgrt(double x);
D

/* 200 */

#include<math.h>

main()

{

double root;

root = sqrt (200);
printf(“answer is %f\n”,root);

IH-,

answer is 14.142136

atan atan2 cos sin
#include <math.h>

double tan(double x);



tan X

GCC -Im

#include<math.h>

main()

{
double answer = tan(0.5);
printf(“tan (0.5) = %f\n”,answer);

|I |

tan(0.5) = 0.546302

cosh sinh

#include<math.h>

double tanh(double x);

tanh X
sinh(x)/cosh(x)

GCC -Im




#include<math.h>
main()

{

double answer = tanh(0.5);
printf(* tanh(0.5) = %f\n”,answery);

}

tanh(0.5) = 0.462117

getgrent setgrent

#include<grp.h>
#include<sys/types.h>

void endgrent(void);

endgrent getgrent

getgrent setgrent

getpwent  setpwent

#include<pwd.h>
#include<sys/types.h>




void endpwent(void);

endpwent getpwent

getpwent setpwent

getutent setutent

#include<utmp.h>
void endutent(void);

endutent getutent utmp

getutent

fgetpwent

#include<grp.h>
#include<stdio.h>




#include<sys/types.h>

struct group * getgrent(FILE * stream);

fgetgrent stream group
stream etc/group
group getgrent

group NULL

#include <grp.h>
#include<sys/types.h>
#include<stdio.h>
main()
{
struct group *data;
FILE *stream;
inti;
stream = fopen(“/etc/group”,”r”);
while((data = fgetgrent(stream))!=0){
i=0;
printf(“ %s :%s:%d :”,data->gr_name,data->gr_passwd,data->gr_gid);
while (data->gr_mem([i])printf(“%s,”,data->gr_mem[i++]);
printf(“\n™);
}

fclose(stream);

}

root:x:0:root,
bin:x:1:root,bin,daemon
daemon:x:2:root,bin,daemon
sys:x:3:root,bin,adm
adm:x:4:root,adm,daemon
tty:x:5

disk:x:6:root
Ip:x:7:daemon,lp
mem:X:8

kmem:x:9
wheel:x:10:root
mail:x:12:mail
news:x:13:news



uucp:x:14:uucp
man:x:15
games:x:20
gopher:x:30
dip:x:40:
ftp:x:50
nobody:x:99:

fgetpwent

fgetgrent

#include<pwd.h>
#include<stdio.h>
#include<sys/types.h>

struct passwd * fgetpwent(FILE *stream);

fgetpwent stream

passwd stream

[etc/passwd passwd getpwent
passwd NULL

#include<pwd.h>
#include<sys/types.h>
main()
{
struct passwd *user;
FILE *stream;
stream = fopen(“/etc/passwd”,”’r”);
while((user = fgetpwent(stream))!=0){
printf(“%s:%d:%d:%s:%s:%s\n”,user->pw_name,user->pw_uid,user->pw_gid,
user->pw_gecos,user->pw_dir,user->pw_shell);
}
}




root:0:0:root:/root:/bin/bash

bin:1:1:bin:/bin:

daemon:2:2:daemon:/shin:
adm:3:4:adm:/var/adm;
Ip:4:7:1p:/var/spool/lpd:
sync:5:0:sync:/shin:/bin/sync
shutdown:6:0:shutdown:/sbin:/sbin/shutdown
halt: 7:0:halt:/shin:/shin/halt
mail:8:12:mail:/var/spool/mail:
news:9:13:news:var/spool/news
uucp:10:14:uucp:/var/spool/uucp:
operator:11:0:operator :/root:
games:12:100:games:/usr/games:
gopher:13:30:gopher:/usr/lib/gopher-data:
ftp:14:50:FTP User:/home/ftp:
nobody:99:99:Nobody:/:

xfs:100:101:X Font Server: /etc/XIl/fs:/bin/false
gdm:42:42:/home/gdm:/bin/bash
kids:500:500: : /nome/kids:/bin/bash

getegid

getgid setgid setregid

#include<unistd.h>
#include<sys/types.h>

gid_t getegid(void);

getegid

main()

{
printf(“egid is %d\n”,getegid());

}




egidis 0 /* root */

getuid setreuid setuid

#include<unistd.h>
#include<sys/types.h>

uid_t geteuid(void)

geteuid
setlD
euid uid
{usr/bin/passwd -r-S--X--X S setiD SUID
passwd

passwd uid root  uid 0
main()
{

printf (“euid is %d \n”,geteuid());

}
euid is 0 /* root */

getegid setregid setgid




#include<unistd.h>
#include<sys/types.h>

gid_t getgid(void);

getgid

main()

{
printf(“gid is %d\n”,getgid());

IH-,

gidis 0 /* root */

setgrent endgrent

#include<grp.h>
#include <sys/types.h>

struct group *getgrent(void);

getgrent() [etc/group
group
NULL
struct group{
char *gr_name; 1* */
char *gr_passwd;  /* */
gid_tgr_gid; 1* */
char **gr_mem; /* */
}
getgrent
endgrent




ENOMEM group

#include<grp.h>
#include<sys/types.h>
main()
{
struct group *data;
int i
while((data= getgrent())!'=0){
i=0;
printf(“%s:%s:%d:”,data->gr_name,data->gr_passwd,data->gr_gid);
while(data->gr_meml[i])printf(“%s,”,data->gr_mem[i++]);
printf(*\n™");
}
endgrent();

}

root:x:0:root,
bin:x:1:root,bin,daemon,
daemon:x:2:root,bin,daemon,
sys:x:3:root,bin,adm,
adm:x:4:root,adm,daemon
tty:x:5

disk:x:6:root
Ip:x:7:daemon,lp
mem:X:8

kmem:x:9:
wheel:x:10:root
mail:x:12:mail
news:x:13:news
uucp:x:14:uucp

man:x:15:

games:x:20

gopher:x:30

dip:x:40

ftp:x:50

nobody:x:99



getgrgid gid

fgetgrent getgrent getgrnam

#include<grp.h>
#include<sys/types.h>
strcut group * getgrgid(gid_t gid);

getgrgid gid
group group
group NULL

I* gid 3 */

#include<grp.h>

#include<sys/types.h>

main()

{
strcut group *data;
int i=0;
data = getgrgid(3);
printf(*%s:%s:%d:”,data->gr_name,data->gr_passwd,data->gr_gid);
while(data->gr_meml[i])printf(“%s ,”,data->mem[i++]);
printf(*\n");

sys:x:3:root,bin,adm

getgrnam

getgrent

fgetgrent getrent getgruid

#include<grp.h>
#include<sys/types.h>

strcut group * getgrnam(const char * name);



getgrnam

group group getgrent
group NULL
I* adm */
#include<grp.h>
#include<sys/types.h>
main()
{
strcut group * data;
int i=0;
data = getgrnam(“adm”);
printf(“%s:%s:%d:”,data->gr_name,data->gr_passwd,data->gr_gid);
while(data->gr_meml[i])printf(“%s,”,data->gr_mem[i++]);
printf(“\n™);
}
adm:x:4:root,adm,daemon
getgroups

initgroups  setgroup getgid setgid

#include<unistd.h>

#include<sys/types.h>

int getgroups(int size,gid_t list[]);

getgroup size  list

gid_t size
-1
EFAULT list

EINVAL size



#include<unistd.h>
#include<sys/types.h>
main()
{
gid_t list[500];
int x,i;
X = getgroups(0.list);
getgroups(x,list);
for(i=0;i<x;i++)
printf(“%d:%d\n”,i,list[i]);

0:0
11
2:2
3:3
4:4
5:6
6:10

getpw

getpwent

#include<pwd.h>
#include<sys/types.h>

int getpw(uid_t uid,char *buf);

getpw

shell

1. getpw

2.

getpw

[etc/passwd

uid
-1 buf
uid gid
-1
[etc/passwd



#include<pwd.h>
#include<sys/types.h>
main()
{
char buffer[80];
getpw(0,buffer);
printf(“%s\n”,buffer);
}

root:x:0:0:root:/root:/bin/bash

getpwent

getpw fgetpwent getpwnam getpwuid setpwent endpwent

#include<pwd.h>
#include<sys/types.h>

strcut passwd * getpwent(void);

getpwent [etc/passwd
passwd
NULL
passwd
struct passwd{
char * pw_name; /* */
char * pw_passwd; /* */
uid_t pw_uid; I* */
gid_t pw_gid; I* */
char * pw_gecos; /* */
char * pw_dir; I* */
char * pw_shell; 1* shell */
j

passwd NULL



getpwent
endpwent

ENOMEM passwd

#include<pwd.h>
#include<sys/types.h>
main()
{
struct passwd *user;
while((user = getpwent())!=0){
printf(*“%s:%d:%d:%s:%s:%s\n”,user->pw_name,user->pw_uid,user->pw_gid,
user->pw_gecos,user->pw_dir,user->pw_shell);
}
endpwent();

}

root:0:0:root:/root:/bin/bash

bin:1:1:bin:/bin:

daemon:2:2:daemon:/shin:
adm:3:4:adm:/var/adm;
Ip:4:7:1p:/var/spool/lpd:
sync:5:0:sync:/shin:/bin/sync
shutdown:6:0:shutdown:/sbin:/sbin/shutdown
halt:7:0:halt:/shin:/shin/halt
mail:8:12:mail:/var/spool/mail:
news:9:13:news:var/spool/news
uucp:10:14:uucp:/var/spool/uucp:
operator:11:0:operator :/root:
games:12:100:games:/usr/games:
gopher:13:30:gopher:/usr/lib/gopher-data:
ftp:14:50:FTP User:/home/ftp:
nobody:99:99:Nobody:/:

xfs:100:101:X Font Server: /etc/XIl/fs:/bin/false
gdm:42:42:/home/gdm:/bin/bash
kids:500:500: : /nome/kids:/bin/bash

getpwnam




getpw fgetpwent getpwent getpwuid

#include<pwd.h>
#include<sys/types.h>

struct passwd * getpwnam(const char * name);
getpwnam name

passwd passwd

passwd NULL

I* root */
#include<pwd.h>
#include<sys/types.h>
main()
{
struct passwd *user;
user = getpwnam(*“root”);
printf(*“name:%s\n”,user->pw_name);
printf(“uid:%d\n”,user->pw_uid);
printf(“home:%s\n”,user->pw_dir);

}

name:root
uid:0
home:/root

getpwuid uid

getpwent

getpw fgetpwent getpwent getpwnam

#include<pwd.h>
#include<sys/types.h>

struct passwd * getpwuid(uid_t uid);

getpwuid uid



passwd

passwd

#include<pwd.h>

#include<sys/types.h>

main()

{
struct passwd *user;
user= getpwuid(6);
printf(*“name:%s\n”,user->pw_name);
printf(“uid:%d\n”,user->pw_uid);
printf(“home:%s\n”,user->pw_dir);

}

name:shutdown
uid:6
home:/shin

getuid

passwd

NULL

getpwent

geteuid setreuid setuid

#include<unistd.h>
#include<sys/types.h>

uid_t getuid(void);

getuid




main()

{
printf(“uid is %d\n”,getuid());
}
uid is 0 /* root */

getutent utmp

getutent getutid getutline setutent endutent pututline utmpname
#include<utmp.h>

struct utmp *getutent(void);

getutent utmp /var/run/utmp
utmp

NULL
utmp
struct utmp
{
short int ut_type; /* */
pid_t ut_pid,; /*login pid*/
char ut_line[UT_LINESIZE];/* ““/dev/™>*/
char ut_id[4]; /* Inittab ID*/
char ut_user[UT_NAMESIZE];/* */
char ut_host[UT_HOSTSIZE];/* */
struxt exit_status ut_exit;/* DEAD_PROCESS
*/
long int ut_session; /*Sessioc ID*/
struct timeval ut_tv; /* */
int32_t ut_addr_v6[4]; /* */
char __unused[20]; /* */
Y
ut_type
EMPTY
RUN_LVL run level
BOOT_TIME



NEW_TIME

OLD_TINE

INIT_PROCESS init
LOGIN_PROCESS login
USER_PROCESS
DEAD_PROCESS
ACCOUNTING

exit_status

struct exit_status

{
short int e_termination; /* */
short int e_exit; /* */

3

timeval gettimeofday

UT_LINESIZE 32
UT_NAMESIZE 32
UT_HOSTSIZE 256

utmp NULL
getutent utmp
endutent utmp

#include<utmp.h>
main()
{

struct utmp *u;

while((u=getutent())){

if(u->ut_type = = USER_PROCESS)
printf(“%d %s %s %s \n”,u->ut_type,u->ut_user,u->ut_line,u->ut_host);

}
endutent();

}

I* root /dev/pts/O /dev/pts/l [devipts/2 */
7 root pts/0
7 root pts/1
7 root pts/2



getutid utmp

getutent getutline
#include<utmp.h>

strcut utmp *getutid(strcut utmp *ut);

getutid utmp ut
ut->ut_type RUN_LVL BOOT_TIME
NEW_TIME OLD_TIME ut->ut_type
ut->ut_type INIT_PROCESS LOGIN_PROCESS
USER_PROCESS DEAD_PROCESS ut->ut_id
utmp utmp
getutent

utmp NULL

#include<utmp.h>
main()
{
struct utmp ut,*u;
ut.ut_type=RUN_LVL,;
while((u= getutid(&ut))){
printf(“%d %s %s %s\n”,u->ut_type,u->ut_user,u->ut_line,u->ut_host);
}
}

1 runlevel -

getutline utmp

getutent getutid pututline

#include<utmp.h>



struct utmp * getutline (struct utmp *ut);

getutline utmp ut_type
USER_PROCESS LOGIN_PROCESS ut_line
ut->ut_line utmp
utmp getutent
utmp NULL

#include<utmp.h>
main()
{

struct utmp ut,*u;

strcpy (ut.ut_line,”pts/1");

while ((u=getutline(&ut))){

printf(“%d %s %s %s \n”,u->ut_type,u->ut_user,u->ut_line,u->ut_host);

}
}

7 root pts/1

initgroups

setgrent endgrent

#include<grp.h>
#include<sys/types.h>

int initgroups(const char *user,gid_t group);

initgroups [etc/group
user group

0 -1 errno



pututline utmp

getutent getutid getutline
#include<utmp.h>

void pututline(struct utmp *ut);

pututline ut  utmp
getutid
utmp utmp

/var/run/utmp

#include<utmp.h>

main()

{
struct utmp ut;
ut.ut_type =USER_PROCESS;
ut.ut_pid=getpid();
strepy(ut.ut_user,”kids™);
strepy(ut.ut_line,”pts/1™);
strepy(ut.ut_host,”www.gnu.org”);
pututline(&ut);

I* who -I */
root pts/0 dec9 19:20

kids pts/1 dec12 10:31(www.gnu.org)
root pts/2 dec12 13:33

seteuid

utmp

getutent

setuid setreuid setfsuid




#include<unistd.h>

int seteuid(uid_t euid);

seteuid Linux
seteuid euid setreuid -1,euid

0 -1 errno

setuid

setuid setreuid seteuid setfsuid

#include<unistd.h>

int setfsgid(uid_t fsgid);

setfsgid
fsgid egid
fsgid
fsgid real/effective/saved
0 -1 errno
Linux
EPERM

setuid setreuid seteuid setfsgid

#include<unistd.h>

int setfsuid(uid_t fsuid);



setfsuid

fsuid
fsuid
fsuid real/effective/saved
0 -1 errno

Linux

EPERM

euid

getgid setregid getegid setegid
#include<unistd.h>

int setgid(gid_t gid);

setgid real gid
real effective
gid gid
0 -1 errno
EPERM gid

effective gid  saved gid

saved

getgrent endgrent

#include<grp.h>
#include<sys/types.h>

void setgrent(void);

setgrent getgrent



setpwent

initgroups getgroup getgid setgid

#include<grp.h>

int setgroups(size_t size,const gid_t * list);

setgroups list
size  list gid_t NGROUP(32)
0 -1
EFAULT list
EPERM root
EINVAL size NGROUP(32)

getpwent endpwent

#include<pwd.h>
#include<sys/types.h>

void setpwent(void);

setpwent getpwent



#include<pwd.h>
#include<sys/types.h>
main()
{
struct passwd *user;
inti;
for(i=0;i<4;i++){
user=getpwent();
printf(“%s :%d :%d :%5:%5:%s\n”,user->pw_name,user->pw_uid,user->pw_gid,
user->pw_gecos,user->pw_dir,user->pw_shell);
}
setpwent();
user=getpwent();
printf(“%s :%d :%d :%5:%5:%s\n”,user->pw_name,user->pw_uid,user->pw_gid,
user->pw_gecos,user->pw_dir,user->pw_shell);
endpwent();
}

root:0:0:root:/root:/bin/bash
bin:1:1:bin:/bin
daemon:2:2:daemon:/shin
adm:3:4:adm:/var/adm
root:0:0:root:/root:/bin/bash

setregid

setgid setegid setfsgid

#include<unistd.h>

int setregid(gid_t rgid,gid_t egid);

setregid rgid
egid rgid egid -1

0 -1 errno



setuid seteuid setfsuid

#include<unistd.h>

int setreuid(uid_t ruid,uid_t euid);

setreuid ruid
euid
-1

setuid

ruid euid

errno

_ getuid setreuid seteuid setfsuid
_ #include<unistd.h>
_ int setuid(uid_t uid)
setuid
0 root Linux
root setuid root
setuid root
seteuid
setuid root
root setuid getuid() ;
root uid  euid Linux
core dump



getutent endutent

#include<utmp.h>
void setutent(void);
setutenty() getutent utmp

setpwent setgrent

getutent getutid getutline setutent endutent pututline
#include<utmp.h>

void utmpname(const char * file);

utmpname utmp utmp
utmpname utmp
Ivar/run/utmp

getpass

#define _XOPEN_SOURCE
#include<unistd.h>

char * crypt (const char *key,const char * salt);

crypt Data Encryption Standard (DES) key
key 8




salt
A_Z 0_9 “.’, “/”

key
salt

NULL

GCC -lcrypt

#include<unistd.h>
main()

{

char passwd[13];

char *key;

char slat[2];

key= getpass(“Input First Password:”);
slat[0]=key][0];

slat[1]=key[1];

strcpy(passwd,crypt(key slat));
key=getpass(“Input Second Password:”);
slat[0]=passwd[0];

slat[1]=passwd[1];

printf(“After crypt(),1* passwd :%s\n”,passwd);
printf(“After crypt(),2" passwd:%s \n” crypt(key slat));

}
Input First Password: 1* test
Input Second Password I* test

After crypt () 1% Passwd : teHOWLIpWOgyQ
After crypt () 2nd Passwd : teHOWLIpWO0gyQ

bsearch

4096

passwd[ ] */

*/

13

gsort

#include<stdlib.h>



void *bsearch(const void *key,const void *base,size_t nmemb,size_t

size,int (*compar) (const void*,const void*));

bsearch
base
nmemb
compar
compar
0
NULL

#include<stdio.h>
#include<stdlib.h>
#define NMEMB 5
#define SIZE 10

int compar(const void *a,const void *b)

return (strcmp((char *)a,(char *)b));

main()

char data[50][size]={“linux”, freebsd”,”solaris”,”sunos”,”windows”};
char key[80],*base ,*offset;
int i, nmemb=NMEMB,size=SIZE;
while(1){
printf(“>");
fgets(key,sizeof(key),stdin);
key[strlen(key)-1]="\0";
if(!stremp(key,”exit”))break;
if(!stremp(key,”list”)){
for(i=0;i<nmemb;i++)
printf(“%s\n”,data[i]);
continue;
}
base = data[0];
gsort(base,nmemb,size,compar);
offset = (char *) bsearch(key,base,nmemb,size,compar);
if( offset = =NULL){
printf(“%s not found!\n” key);
strcpy(data[nmemb++],key);
printf(“Add %s to data array\n”,key);

key

size



Yelse{

printf(“found: %s \n”,offset);
}
}

>hello I* hello */

hello not found! I* hello */
add hello to data array /* hello */
> list r* */
freebsd

linux

solaris

sunos

windows

hello

>hello

found: hello

Ifind

Isearch

#include<stdlib.h>

void *Ifind (const void *key,const void *base,size_t *nmemb,size_t
size,int(* compar) (const void * ,const void *));

Ifind(
key base
nmemb
size compar
compar
0
0 Ifind Isearch
Ifind() NULL

NULL



Isearch

Isearch

Ifind

#include<stdlib.h>

void *Isearch(const void * key ,const void * base ,size t *
nmemb,size_t size, int ( * compar) (const void * ,const void *));

Isearch
key base
nmemb
size compar
compar
0
0 Isearch

#include<stdio.h>

#include<stdlib.h>

#define NMEMB 50

#define SIZE 10

int compar (comst void *a,const void *b)

{

return (strcmp((char *) a, (char *) b));
}
main()
{
char data]NMEMB][SIZE]={"“Linux”,”freebsd”,”solzris”,”sunos”,”windows”};
char key[80],*base, *offset;
int i, nmemb=NMEMB ,size=SIZE;
for(i=1;i<5;i++){
fgets(key,sizeof9key),stdin);
key[strlen(key)-1]="\0";



base = data[0];
offset = (char *)Ifind(key,base,&nmemb,size,compar);
if(offset ==NULL){
printf(“%s not found!\n” key);
offset=(char *) Isearch(key,base,&nmemb,size,compar);
printf(“Add %s to data array\n”,offset);
Yelse{
printf(“found : %s \n”,offset);
}
}
}

linux

found:linux

0s/2

0s/2 not found!

add o0s/2 to data array
0s/2

found : 0s/2

qgsort

bsearch

#include<stdlib.h>

void gsort(void * base,size_t nmemb,size_t size,int ( * compar)(const
void *, const void *));
base nmemb
size
compar
compar




#define nmemb 7
#include <stdlib.h>
int compar (const void *a ,const void *b)
{
int *aa=(int * ) a,*bb = (int * )b;
if( * aa >* bb)return 1;
if( * aa == * bb) return 0;
if( * aa < *bb) return -1;
}
main()
{
int base[nmemb]={ 3,102,5,-2,98,52,18%};
inti;
for (i=0; i<nmemb;i++)
printf(“%d “,base[i]);
printf(“\n™);
gsort(base,nmemb,sizeof(int),compar);
for(i=0;i<nmemb;i++)
printf(“%d”basel[i]);
printf(“\n™);
}

31025-2985218
-235185298 102

rand

srand random srandom

#include<stdlib.h>

int rand(void)

rand

rand
srand

0 RAND_MAX
stdlib.h 2147483647

0 RAND_MAX
srand

RAND_MAX



I* 1 10
srand */
#include<stdlib.h>
main()
{

intij;

for(i=0;i<10;i++)

{

j=1+(int)(10.0*rand()/(RAND_MAX+1.0));
printf(“%d “,j);

¥
¥ ,
94881024836
94881024836

rand random srandom

#include<stdlib.h>

void srand (unsigned int seed);

srand() rand seed
geypid time 0
seed seed rand



1* 1 10 rand
#include<time.h>
#include<stdlib.h>
main()
{
inti,j;
srand((int)time(0));
for(i=0;i<10;i++)
{
j=1+(int)(10.0*rand()/(RAND_MAX+1.0));
printf(* %d “j);

IHHHH

58 8 8 10 2 10 8 9 9
2 9 7 4 10 3 2 10 8 7

*/

open fcntl shutdown unlink fclose

#include<unistd.h>

int close(int fd);
close
close
open creat
0 -1
EBADF fd

open

fd



#include<sys/types.h>
#include<sys/stat.h>
#include<fentl.h>

int creat(const char * pathname, mode_tmode);

pathname
open
open const char * pathname ,
(O_CREAT|O_WRONLY|O_TRUNC) ;

mode open

creat
erro

EEXIST pathname
EACCESS pathname
EROFS
EFAULT pathname
EINVAL mode
ENAMETOOLONG pathname
ENOTDIR pathname
ENOMEM
ELOOP pathname

EMFILE
ENFILE

creat

open

creat

read write fcntl close link stat umask unlink fopen

mknod



_ open close fcntl dup2
dup oldfd
oldfd
Iseek
close-on-exec

open close fentl dup

#include<unistd.h>

int dup2(int odlfd,int newfd);

dup2 oldfd
newfd newfd
newfd dup2

-1 errmo
dup2 fentl oldfd F_DUPFD newfd

EBADF fd

o
c
©

fentl



fentl

open flock

#include<unistd.h>

#include<fcntl.h>

int fentl(int fd , int cmd);

int fentl(int fd,int cmd,long arg);

int fentl(int fd,int cmd,struct flock * lock);

fentl fd
cmd
F_DUPFD arg
fd
dup?2
F GETFD close-on-exec FD _CLOEXEC
0 exec

F_SETFD close-on-exec arg

FD_CLOEXEC
F_GETFL open

flags
F _SETFL arg

O_APPEND O_NONBLOCK O_ASYNC

F_GETLK
F_SETLK flcok |_type
F_RDLCK F_WRLCK F_UNLCK
-1 EACCES EAGAIN

F_SETLKW F_SETLK

-1 EINTR lock
flock
struct flcok
{
short int |_type; /* */
short int |_whence;/* |_start */
off t | start; /* */
off t Ilen; [* */
pid_t |_pid; I* */
¥
|_type
F_RDLCK
F_WRLCK

F_UNLCK



I_whence
SEEK_SET
SEEK_CUR
SEEK_END

0 -1 errno.

open,fentl

#include<sys/file.h>

int flock(int fd,int operation);

flock operation fd

operation
LOCK_SH

LOCK_EX
LOCK_UN
LOCK_NB
LOCK_ SH LOCK EX OR |
dup
fork

0 -1 errno

sync

#include<unistd.h>

int fsync(int fd);




fsync fd

0 -1 errno

dup open fseek

#include<sys/types.h>
#include<unistd.h>

off_t Iseek(int fildes,off t offset ,int whence);

O_APPEND read write
Iseek
fildes offset

whence whence

SEEK_SET offset

SEEK_CUR offset

SEEK_END offset

whence SEEK_CUR  SEEK_END offet

Iseek int fildes,0,SEEK_SET
Iseek int fildes 0,SEEK_END
Iseek intfildes 0,SEEK_CUR

-1 errno

Linux Iseek tty Iseek
ESPIPE

1)
2)
3)




mktemp
#include<stdlib.h>

int mkstemp(char * template);

mkstemp template
XXXXXX  mkstemp
0600
NULL errno
EINVAL template XXXXXX
EEXIST
template

char template[ ] ="template-XXXXXX";

char *template = “template- X XXXXX";

#include<stdlib.h>

main( )

{
int fd;
char template[ ]="template- X XXXXX";
fd=mkstemp(template);
printf(“template = %s\n” template);
close(fd);

template = template-lgZcbo

open

read write fcntl close link stat umask unlink fopen

#include<sys/types.h>
#include<sys/stat.h>



#include<fcntl.h>

int open( const char * pathname, int flags);
int open( const char * pathname,int flags, mode_t mode);

pathname
O_RDONLY
O_WRONLY
O_RDWR

O_CREAT
O_EXCL O_CREAT

O_CREAT O _EXCL
O_NOCTTY
O_TRUNC
0
O_APPEND

O_NONBLOCK

O_NDELAY  O_NONBLOCK
O_SYNC

O_NOFOLLOW pathname
O_DIRECTORY pathname
Linux2.2
mode
mode-umaks

S_IRWXU00700

S IRUSR  S_IREAD 00400

S_IWUSR S_IWRITE 00200

S_IXUSR S IEXEC 00100

S_IRWXG 00070

S_IRGRP 00040
S_IWGRP 00020

OR |

umask

flags



S_IXGRP 00010
S_IRWXO 00007

S_IROTH 00004
S_IWOTH 00002
S_IXOTH 00001

-1
EEXIST pathname
O_EXCL
EACCESS pathname
EROFS
EFAULT pathname
EINVAL mode
ENAMETOOLONG pathname
ENOTDIR pathname
ENOMEM
ELOOP pathname
EIO 1/0
access
open

#include<unistd.h>

#include<sys/types.h>

#include<sys/stat.h>

#include<fcntl.h>

main()

{
int fd,size;
char s [ ]="Linux Programmer\n” buffer[80];
fd=open(“/tmp/temp”,0_WRONLY|O_CREAT);
write(fd,s,sizeof(s));
close(fd);
fd=open(“/tmp/temp”,0_RDONLY);
size=read(fd,buffer,sizeof(buffer));
close(fd);
printf(“%s”,buffer);

Linux Programmer!

O_CREAT

access



read

read
count

errno

EINTR
EAGAIN

EBADF

open

readdir write fentl

#include<unistd.h>

fd

Iseek

0

pipe

110

readlink fread

ssize_t read(int fd,void * buf ,size_t count);

count buf
read 0
0
read
-1
O_NONBLOCK

fsync

int sync(void)

sync

#include<unistd.h>



open read fentl close Iseek sync fsync fwrite

#include<unistd.h>

ssize_t write (int fd,const void * buf,size_t count);

write buf count fd

write
-1 errno
EINTR
EAGAIN 1/0 O_NONBLOCK
EADF fd

open

feof

#include<stdio.h>
void clearerr(FILE * stream);

clearerr stream

close fflush fopen setbuf



#include<stdio.h>

int fclose(FILE * stream);
fclose fopen
0 EOF
errno

EBADF stream

fopen

fopen open fclose

#include<stdio.h>

FILE * fdopen(int fildes,const char * mode);

fdopen fildes
mode
mode
fopen
NULL
errno

#include<stdio.h>

main()

{
FILE * fp =fdopen(0,”w+");
fprintf(fp,”%s\n”,”hello!”);
fclose(fp);

Iw-‘

hello!



fopen fgetc fgets fread

#include<stdio.h>

int feof(FILE * stream);

feof stream  fopen

write fopen fclose setbuf

#include<stdio.h>

int fflush(FILE* stream);

fflush stream
stream  NULL fflush

0 EOF errno

EBADF stream
write

fopen fread fscanf getc
#include<stdio.h>

int fgetc(FILE * stream);

fgetc stream
EOF




fgetc EOF

#include<stdio.h>

main()

{
FILE *fp;
int c;
fp=fopen(“exist”,”r");
while((c=fgetc(fp))!=EOF)

printf(“%c”,c);
fclose(fp);

fgets

fopen fread fscanf getc
#include<stdio.h>

char * fgets(char * s,int size,FILE * stream);

fgets stream S
size-1
NULL

fgets S NULL

#include<stdio.h>
main()
{
char s[80];
fputs(fgets(s,80,stdin),stdout);
}




*
-

thisisatest /*
thisisatest /*

*
-

open fopen
#include<stdio.h>
int fileno(FILE * stream);

fileno stream

#include<stdio.h>

main()

{
FILE * fp;
int fd;
fp=fopen(“/etc/passwd”,”r”);
fd=fileno(fp);
printf(“fd=%d\n”,fd);
fclose(fp);

IHH

open fclose
#include<stdio.h>

FILE * fopen(const char * path,const char * mode);




path mode

mode
r
r+
w 0
w+
a
a+
b rb w+b ab
b
POSIX Linux fopen

S_IRUSR|S_IWUSRI|S_IRGRP|S_IWGRP|S_IROTHI|S_IWOTH
0666 umask

NULL errno

fopen

#include<stdio.h>

main()

{
FILE * fp;
fp=fopen(“noexist”,”a+");
if(fp= =NULL) return;
fclose(fp);

‘ HH

fopen fwrite fscanf putc




#include<stdio.h>

int fputc(int ¢c,FILE * stream);

fputc c unsigned char stream

fputc c EOF

#include<stdio.h>
main()
{
FILE * fp;
char a[26]="abcdefghijklmnopqgrstuvwxyz”;
inti;
fp= fopen(“noexist”,”w”);
for(i=0;i<26;i++)
fputc(ali],fp);
fclose(fp);}

fopen fwrite fscanf fputc putc
#include<stdio.h>

int fputs(const char * s,FILE * stream);

fputs S stream

EOF

fgets




#include<stdio.h>
#define nmemb 3
struct test
{
char name[20];
int size;
}s[nmemb];
main()
{
FILE * stream;
inti;

fopen fwrite fseek fscanf
#include<stdio.h>

size_t fread(void * ptr,size_t size,size_t nmemb,FILE * stream);

fread stream
ptr
size*nmemb fread nmemb
nmemb
feof ferror
nmemb

stream = fopen(*“/tmp/fwrite”,”r”);
fread(s,sizeof(struct test),nmemb,stream);

fclose(stream);

for(i=0;i<nmemb;i++)
printf(“name[%d]=%-20s:size[%d]=%d\n",i,s[i].name,i,s[i].size);

}

name[0]=Linux!

name[1]=FreeBSD!
name[2]=Windows2000

size[0]=6
size[1]=8
size[2]=11

freopen




fopen fclose

#include<stdio.h>

FILE * freopen(const char * path,const char * mode,FILE * stream);

path mode
fopen stream freopen
stream path
NULL errno
#include<stdio.h>
main()
{
FILE * fp;
fp=fopen(“/etc/passwd”,”r”);
fp=freopen(“/etc/group”,”r”,fp);
fclose(fp);
}
fseek
rewind ftell fgetpos fsetpos Iseek
#include<stdio.h>
int fseek(FILE * stream,long offset,int whence);
fseek stream
offset whence
whence SEEK_SET offset
SEEK_CUR offset
SEEK_END offset
whence SEEK_CUR  SEEK_END offset
1) fseek(FILE *



stream,0,SEEK_SET);
2) fseek(FILE *

stream,0,0SEEK_END);

0 -1 errno

fseek Iseek ftell

#include<stdio.h>
main()
{
FILE * stream;
long offset;
fpos_t pos;
stream=fopen(*/etc/passwd”,”r”);
fseek(stream,5,SEEK_SET);
printf(“offset=%d\n”,ftell(stream));
rewind(stream);
fgetpos(stream,&pos);
printf(*offset=%d\n”,pos);
pos=10;
fsetpos(stream,&pos);
printf(*offset = %d\n” ftell(stream));
fclose(stream);

¥

offset=5
offset =0
offset=10

ftell

fseek rewind fgetpos fsetpos
#include<stdio.h>

long ftell(FILE * stream);



ftell stream

-1 errno

EBADF stream

fseek

fwrite

fopen fread fseek fscanf

#include<stdio.h>

size_t fwrite(const void * ptr,size_t size,size_t nmemb,FILE * stream);

fwrite stream

ptr
size*nmemb fwrite nmemb

nmemb

#include<stdio.h>
#define set_s (X,y) {strcoy(s[x].name,y);s[x].size=strlen(y);}
#define nmemb 3
struct test
{
char name[20];
int size;
}s[nmemb];
main()
{
FILE * stream;
set s(0,”Linux!™);
set_s(1,”FreeBSD!™);
set_s(2,”Windows2000.”);



stream=fopen(“/tmp/fwrite”,”w”);
fwrite(s,sizeof(struct test),nmemb,stream);
fclose(stream);

IHH

fread

read fopen fread fgetc
#include<stdio.h>

int getc(FILE * stream);

getc stream
EOF getc fgetc
getc
getc EOF

fgetc

fopen fread fscanf getc

#include<stdio.h>

int getchar(void);

getchar
unsigned char int

getchar EOF




getchar getc stdin

#include<stdio.h>
main()
{
FILE * fp;
intc,i;
for(i=0li<5;i++)
{
c=getchar();
putchar(c);

IHJHJ

1234 /* */
1234 /* */

fopen fread fscanf fgets
#include<stdio.h>

char * gets(char *s);

gets

gets S NULL

gets s

fgets

fgets

NULL



tmpfile

#include<stdlib.h>

char * mktemp(char * template);

mktemp template
XXXXXX
NULL errno
template char
template[  ]="template-XXXXXX" char *

template="template-X XXXXX"

#include<stdlib.h>

main()

{
char template[ ]="template-XXXXXX";
mktemp(template);
printf(“template=%s\n” template);

fopen fwrite fscanf fputc

#include<stdio.h>

int putc(int ¢,FILE * stream);

putc c unsigned char stream
putc fputc putc

putc c EOF



fputc

fopen fwrite fscanf fputc

#include<stdio.h>

int putchar (int c);

putchar c

putchar c EOF
putchar putc c¢ stdout

getchar

fseek ftell fgetpos fsetpos

#include<stdio.h>

void rewind(FILE * stream);

rewind stream
fseek  stream
0,SEEK_SET

fseek



setbuffer setlinebuf setvbuf

#include<stdio.h>

void setbuf(FILE * stream,char * buf);

setbuf
stream buf
puf  NULL 10 setbuf
setvbuf(stream,buf,buf?_IOFBF:_IONBF,BUFSIZ)

setlinebuf setbuf setvbuf

#include<stdio.h>

void setbuffer(FILE * stream,char * buf,size_t size);

setbuffer
stream buf
size

setbuffer setbuf setvbuf

#include<stdio.h>

void setlinebuf(FILE * stream);

setlinebuf 10
setvbuf(stream,(char * )NULL,_IOLBF,0); setvbuf



setbuffer setlinebuf setbuf

#include<stdio.h>

int setvbuf(FILE * stream,char * buf,int mode,size_t size);

setvbuf
stream buf
size mode
_IONBF 10
_IOLBF 10
_IOFBF 10 buf  NULL

o

fputc getchar getc
#include<stdio.h>

int ungetc(int ¢,FILE * stream);

ungetc C stream

_exit,exit,on_exit



#include<stdlib.h>

int atexit (void (*function)(void));

atexit
exit main function
exit
0 -1 errno
#include<stdlib.h>
void my_exit(void)
{
printf(“before exit () '\n”);
}
main()
{
atexit (my_exit);
exit(0);

I\-H

before exit()!

fork execle execlp execv execve execvp

#include<unistd.h>

int execl(const char * path,const char * arg,....);

execl path
argv 0 argv[l]
NULL

errno



#include<unistd.h>
main()

{

execl(“/bin/ls”,”ls”,”-al”,”letc/passwd”,(char * )0);

}

I* /bin/ls -al /etc/passwd */

-rw-r--r-- 1 root root 705 Sep 313:52 /etc/passwd

execlp PATH

fork execl execle execv execve execvp

#include<unistd.h>

int execlp(const char * file,const char * arg, )
execlp PATH file
argv[0] argv[1] NULL

errno
execve

1* Is -al /etc/passwd execlp() PATH /bin

#include<unistd.h>

main()

{

execlp(“Is”,”Is”,”-al”,”/etc/passwd”,(char *)0);

}

-rw-r--r--1 root root 705 Sep 3 13 :52 /etc/passwd

/bin/ls */



_ fork execl execle execlp execve execvp
_ int execv (const char * path, char * const argv[ ]);
execv path execl
execve
-1

errno
1* /bin/ls -al /etc/passwd */
#include<unistd.h>
main()
{

char * argv[ 1={"Is”,”-al”,”/etc/passwd”,(char*) }};
execv(“/bin/ls”,argv);

IHH

-rw-r--r-- 1 root root 705 Sep 313 :52 /etc/passwd

fork execl execle execlp execv execvp

#include<unistd.h>

int execve(const char * filename,char * const argv[ ],char * const

envp[ 1);
execve filename




errno
EACCES

=

2. noexec

script

= ow

EPERM root
SUID SGID
2. nosuid
SUID SGID
root
E2BIG

ENOEXEC

EFAULT filename

ENAMETOOLONG filename
ENOENT filename
ENOMEM

ENOTDIR filename
EACCES filename

ELOOP
ETXTBUSY

EIO 110

ENFILE

EMFILE

EINVAL ELF PT_INTERP
EISDIR ELF

ELIBBAD ELF

#include<unistd.h>

main()

{
char * argv[ ={"Is”,”-al”,”/etc/passwd”,(char *)0};
char * envp[ ]={*PATH=/bin",0}
execve(“/bin/ls” argv,envp);

¥



-rw-r--r-- 1 root root 705 Sep 313 :52 /etc/passwd

fork execl execle execlp execv execve
#include<unistd.h>

int execvp(const char *file ,char * const argv []);

execvp PATH file
argv
-1
errno

I* execlp */

#include<unistd.h>

main()

{

char * argv[ ] ={ “Is”,”-al”,”/etc/passwd”,0};
execvp(“Is”,argv);

-rw-r--r-- 1 root root 705 Sep 313 :52 /etc/passwd

_exit atexit on_exit



#include<stdlib.h>

void exit(int status);

exit() status

wait

exit wait abort
#include<unistd.h>

void _exit(int status);

_exit status

SIGCHLD wait

_exit 110 exit

wait execve
#include<unistd.h>

pid_t vfork(void);



vfork

Linux copy-on-write
CcCow
Linux
vfork PID
0 vfork -1
errno
EAGAIN
ENOMEM
#include<unistd.h>
main()
{
if(vfork() = =0)
{
printf(“This is the child process\n™);
Yelse{

printf(“This is the parent process\n™);

IHHHH

this is the parent process
this is the child process

setpgid setpgrp getpgrp

#include<unistd.h>

pid_t getpgid( pid_t pid);




getpgid pid
pid O

€rrno

ESRCH pid

1
(BN

/* init pid 1 */
#include<unistd.h>
mian()

{
printf(“init gid = %d\n”,getpgid(1));

I\-H

initgid=0

setpgid getpgid getpgrp
#include<unistd.h>

pid_t getpgrp(void);

getpgrp
getpgid O

#include<unistd.h>
main()

{
printf(“my gid =%d\n”,getpgrp());

IHH

my gid =29546



fork kill getpid
#include<unistd.h>

pid_t getpid(void);

getpid

#include<unistd.h>
main()

{
printf(“pid=%d\n”,getpid());

IHH

pid=1494 /* *

fork kill getpid
#include<unistd.h>
pid_t getppid(void);

getppid



#include<unistd.h>
main()

{
printf(“My parent ‘pid =%d\n”,getppid());

My parent ‘pid =463

setpriority nice

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

int getpriority(int which,int who);

getpriority
which who which
which who
PRIO_PROCESS who
PRIO_PGRP who
PRIO_USER who
20 20
-1
errno
-1 errno
erro
ESRCH which  who
EINVAL which

setpriority  getpriority

#include<unistd.h>




int nice(int inc);
nice inc
inc
0 -1 errno

EPERM inc

_exit atexit exit
#include<stdlib.h>

int on_exit(void (* function)(int, void*),void *arg);

on_exit
exit main function
exit arg
function
0 -1 errno

#include<stdlib.h>

void my_exit(int status,void *arg)

{
printf(“before exit()!\n");
printf(“exit (%d)\n” status);
printf(“arg = %s\n”,(char*)arg);

}

main()

{
char * str="test”;
on_exit(my_exit,(void *)str);
exit(1234);

}



before exit()!
exit (1234)
arg = test

getpgid setpgrp getpgrp
#include<unistd.h>

int setpgid(pid_t pid,pid_t pgid);

setpgid pid pgid
pid O
pgid O
-1
errno
EINVAL pgid 0
EPERM
ESRCH pid

getpgid setpgid getpgrp
#include<unistd.h>

int setpgrp(void);

setpgrp
setpgid 0,0

€rrno




getpriority nice

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

int setpriority(int which,int who, int prio);

setpriority
which who which
which who
PRIO_PROCESS who
PRIO_PGRP who
PRIO_USER who
prio 20 20
0
root
0 -1
errno
ESRCH which  who
EINVAL which
EPERM
EACCES
system shell
fork execve waitpid popen
#include<stdlib.h>
int system(const char * string);
system fork /bin/sh-c string
string
system SIGCHLD
SIGINT  SIGQUIT
system /bin/sh 127
-1 string NULL system
shell
system /bin/sh 127
errno

SUID/SGID system system



#include<stdlib.h>
main()

{

system(“Is -al /etc/passwd /etc/shadow™);

IHH

-rw-r--r-- 1 root root 705 Sep 3 13 :52 /etc/passwd
S e 1 root root 572 Sep 2 15 :34 /etc/shadow

waitpid  fork

#include<sys/types.h>
#include<sys/wait.h>

pid_t wait (int * status);

wait
wait wait
status

status NULL waitpid

PID
errno




#include<stdlib.h>
#include<unistd.h>
#include<sys/types.h>
#include<sys/wait.h>
main()
{
pid_t pid;
int status,i;
if(fork()= =0){
printf(“This is the child process .pid =%d\n”,getpid());
exit(5);
Yelse{
sleep(1);
printf(“This is the parent process ,wait for child...\n”;
pid=wait(&status);
i=WEXITSTATUS(status);
printf(“child’s pid =%d .exit status="d\n”,pid,i);
}
}

This is the child process.pid=1501
This is the parent process .wait for child...
child’s pid =1501,exit status =5

waitpid

wait  fork

#include<sys/types.h>
#include<sys/wait.h>

pid_t waitpid(pid_t pid,int * status,int options);

waitpid
wait
status NULL pid
pid<-1 pid

pid=-1 wait



pid=0

pid>0 pid
option 0 OR
WNOHANG
WUNTRACED
status

WIFEXITED status

WEXITSTATUS status exit
WIFEXITED

WIFSIGNALED  status

WTERMSIG status
WIFSIGNALED
WIFSTOPPED status
WUNTRACED
WSTOPSIG  status
WIFSTOPPED

PID
errno

wait

printf  fscanf vfprintf
#include<stdio.h>

int fprintf(FILE * stream, const char * format,.......);
fprintf format

stream

format printf
-1 errno

“\0



#include<stdio.h>

main()

{
inti=150;
intj =-100;

double k = 3.14159;
fprintf(stdout,”%d  %f %x \n”,j,k,i);
fprintf(stdout,”%2d %*d\n”,i,2,i);

IHH

-100 3.141590 96
150 150

scanf sscanf

#include<stdio.h>

fscanf

stream

scanf

int fscanf(FILE * stream ,const char *format,....);

errno

format



#include<stdio.h>
main()
{
inti;
unsigned int j;
char s[5];
fscanf(stdin,”%d %x %5[a-z] %*s %f”,&i,&j,s,s);
printf(“%d %d %s \n”,i,j,S);

IHH

10 Ox1b aaaaaaaaa bbbbbbbbbb /* */
10 27 aaaaa

scanf snprintf

#include<stdio.h>

int printf(const char * format,............. );
printf format
’\01
format
1.
2.ASCII \t \n
3.
printf
printf
flags width  .prec type
type

type

X O < o




abcdef

ABCDEF

f double

e double

e
g double f e

c unsigned char

p ““void **~
rec

N
w

width

+ printf

0x’ e Efg G

1
(BN

NULL

€rrno



#include<stdio.h>

main()

{
int i = 150;
int j =-100;

double k = 3.14159;

printf(“%d %f %x\n” j,k,i);

printf(“%2d %*d\n”,i,2,i); /* 2 * %2d */
}
-100 3.14159 96
150 150

fscanf snprintf

#include<stdio.h>

int scanf(const char * format,.......);

scanf format
scanf

[*1lsize][1][h]type
type

size

longint  double
short int

type

int

“OX,’ “0,’

unsigned int

float

: > - *
-+ X x © o S
v
v
x



e f
E f
g f
S
c
1 [a-Z]
[ " [*0-9].

errno

I I I
1
[N

#include <stdio.h>
main()
{
inti;
unsigned int j;
char s[5];
scanf(*“%d %x %5[a-z] %*s %f”,&i,&j,s,S);
printf(“%d %d %s\n”,i j,s);

I\-H

10 Ox1b aaaaaaaaaa  bbbbbbbbbb
1027 aaaaa

_ #include<stdio.h>
_ int sprintf( char *str,const char * format,......... );
sprintf format
str \0’
format printf



#include<stdio.h>

main()

{
char * a="This is string A!"”";
char buf[80];
sprintf(buf,”>>> %s<<<\n”,a);
printf(“%s”.buf);

}

>>>This is string Al<<<

sscanf

scanf fscanf
#include<stdio.h>

int sscanf (const char *str,const char * format,........ );

sscanf str format
scanf

-1 errno

#include<stdio.h>

main()

{
inti;
unsigned int j;
char input[ ]="10 Ox1b aaaaaaaa bbbbbbbb”;
char s[5];
sscanf(input,”%d %x %5[a-z] %*s %f”,&i,&j,s,s);
printf(“%d %d %s\n”,i,j,s);



10 27 aaaaa

printf  fscanf fprintf

#include<stdio.h>
#include<stdarg.h>

int vfprintf(FILE *stream,const char * format,va_list ap);

vfprintf format
stream 0’
format printf va_list
vprintf
-1 errno

O

fprintf vprintf

scanf sscanf fscanf

#include<stdio.h>

int vfscanf(FILE * stream,const char * format ,va_list ap);

vfscanf stream
format scanf
va_list C
vprintf
-1 errno




fscanf vprintf

vprintf

printf  vfprintf  vsprintf

#include<stdio.h>
#include<stdarg.h>

int vprintf(const char * format,va_list ap);

vprintf
va_list

#include<stdio.h>
#include<stdarg.h>
int my_printf( const char *format,
{
va_list ap;
int retval;
va_start(ap,format);
printf(“my_printf():”);
retval = vprintf(format,ap);
va_end(ap);
return retval;
}
main()
{
inti=150,j =-100;
double k = 3.14159;

my_printf(“%d  %f %x\n”jk,i);

my_printf(“%2d %*d\n”,i,2,i);
}

my_printf() : -100 3.14159 96
my_printf() : 150 150

printf

format

-1

errno



vsscanf  vfscanf

#include<stdio.h>
#include<stdarg.h>

int vscanf( const char * format,va_list ap);

vscanf format
scanf
va_list C  vprintf

-1 errno

scanf vprintf

vprintf

vnsprintf  vprintf  snprintf
#include<stdio.h>

int vsprintf( char * str,const char * format,va_list ap);

vsprintf format
str O’
format printf va_list
C  vprintf
str -1 errno
vsprintf



vscanf vfscanf

vsscanf

sscanf vprintf

#include<stdio.h>

int vsscanf(const char * str,const char * format,va_list ap);

str format
C  vprintf

-1 errno

access

X_OK

execve

EACCESS

EROFS
EFAULT
EINVAL

stat open chmod chown setuid setgid
#include<unistd.h>

int access(const char * pathname,int mode);

/ mode
R OK W OK X OK FOK R OK W_.OK
F_OK
access
DOS & & 7
0
-1
pathname
pathname
mode



ENAMETOOLONG pathname

ENOTDIR pathname
ENOMEM
ELOOP pathname
EIO 110
access access
open
I* [etc/passwd */
#include<unistd.h>
int main()
{
if (access(“/etc/passwd”,R_OK) = =0)
printf(*/etc/passwd can be read\n”);
}
[etc/passwd can be read
alphasort
scandir gsort
#include<dirent.h>
int alphasort(const struct dirent **a,const struct dirent **b);
alphasort scandir gsort gsort
scandir gsort

gsort



I* / */
main()
{
struct dirent **namelist;
int i,total;
total = scandir(“/”,&namelist ,0,alphasort);
if(total <0)
perror(“scandir”);
else{
for(i=0;i<total;i++)
printf(“%s\n”,namelist[i]->d_name);
printf(“total = %d\n” total);
}

.gnome
.gnome_private
ErrorLog
Weblog
bin

boot

dev

dosc

dosd

etc

home

lib
lost+found
misc

mnt

opt

proc

root

sbin

tmp

usr

var

total = 24

chdir




getcwd chroot

#include<unistd.h>

int chdir(const char * path);

chdir path

0 -1 errno

#include<unistd.h>
main()
{
chdir(“/tmp”);
printf(“current working directory: %s\n”,getcwd(NULL,NULL));
}

current working directory :/tmp

chmod

fchmod stat open chown

#include<sys/types.h>
#include<sys/stat.h>

int chmod(const char * path,mode_t mode);

chmod mode path
mode

S ISUID 04000 set user-id on execution

S ISGID 02000 set group-id on execution

S_ISVTX 01000 sticky

S_IRUSR S_IREAD 00400
S_IWUSR S_IWRITE 00200
S_IXUSR S_IEXEC 00100
S_IRGRP 00040



/*  letc/passwd
#include<sys/types.h>
#include<sys/stat.n>
main()

{

S_IWGRP 00020

S_IXGRP 00010
S IROTH 00004
S IWOTH 00002
S IXOTH 00001
0
S _ISUID S _ISGID
S _ISUID
root
0 -1 errno
EPERM

root
EACCESS path

EROFS

EFAULT path

EINVAL mode
ENAMETOOLONG path
ENOENT

ENOTDIR path
ENOMEM

ELOOP path

EIO 1/0

S_IRUSR|S_IWUSR|S_IRGRP|S_IROTH */

chmod(*/etc/passwd”,S_IRUSR|S_IWUSR|S_IRGRP|S_IROTH);

}

chown

fchown Ichown chmod

#include<sys/types.h>
#include<unistd.h>



_ int chown(const char * path, uid_t owner,gid_t group);
chown path owner
group owner
group -1 root
group root
chown S_ISUID
S_ISGID S_ISGID
S_IXGRP
/*  [etc/passwd root */
#include<sys/types.h>
#include<unistd.h>
main()
{

chown(“/etc/passwd”,0,0);

}

chdir
#include<unistd.h>
int chroot(const char * path);

chroot path

errno

EPERM

EFAULT path
ENAMETOOLONG path
ENOTDIR

EACCESS

ENOMEM



ELOOP path
EIO 1/0

I* ftmp, ftmp */
#include<unistd.h>
main()
{
chroot(“/tmp™);
chdir(“/);

‘ HH

opendir

#include<sys/types.h>
#include<dirent.h>

int closedir(DIR *dir);
closedir dir
0 -1 errno

EBADF dir

readir

getcwd chroot

#include<unistd.h>



int fchdir(int fd);

fchdir fd

0 -1 errno

#include<sys/types.h>
#include<sys/stat.h>
#include<fcntl.h>
#include<unistd.h>
main()
{
int fd;
fd = open(“/tmp”,0_RDONLY);
fchdir(fd);
printf(“current working directory : %s \n”,getcwd(NULL,NULL));
close(fd);

current working directory : /tmp

fchmod

chmod stat open chown

#include<sys/types.h>
#include<sys/stat.h>

int fchmod(int fildes,mode_t mode);

fchmod mode fildes
fildes
mode chmod
0 -1 errno
EBADF fildes

EPERM



root
EROFS
EIO 1/O

#include<sys/stat.h>

#include<fcntl.h>

main()

{
int fd;
fd = open (“/etc/passwd”,0_RDONLY);
fchmod(fd,S_IRUSR|S_IWUSR|S_IRGRP|S_IROTH);
close(fd);

}

fchown

chown Ichown chmod

#include<sys/types.h>
#include<unistd.h>

int fchown(int fd,uid_t owner,gid_t group);

fchown fd owner
group owner  group
-1 fd
root  fchown S_ISUID
S_ISGID

0 -1 errno

EBADF fd
EPERM
root owner group
EROFS
ENOENT
EIO I/O




#include<sys/types.h>
#include<unistd.h>
#include<fcntl.h>
main()
{
int fd;
fd = open (“/etc/passwd”,0_RDONLY);
chown(fd,0,0);
close(fd);
}

fstat

stat Istat chmod chown readlink utime

#include<sys/stat.h>
#include<unistd.h>

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

fstat fildes buf
struct stat  fstat stat
stat

0 -1 errno

#include<sys/stat.h>
#include<unistd.h>
#include<fcntk.h>
main()
{
struct stat buf;
int fd;
fd = open (“/etc/passwd”,0_RDONLY);
fstat(fd,&buf);
printf(“/etc/passwd file size +%d\n “,buf.st_size);

}

letc/passwd file size = 705



open truncate

#include<unistd.h>

int ftruncate(int fd,off_t length);

ftruncate fd length
fd
length
0 -1 errno
EBADF fd
EINVAL fd socket

get_current_dir_name getwd chdir

#include<unistd.h>

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

getcwd buf
size  buf buf
size NULL errno ERANGE buf
NULL getcwd size malloc
size 0 getcwd
free

buf
NULL ermo




#include<unistd.h>
main()
{
char buf[80];
getcwd(buf,sizeof(buf));
printf(“current working directory : %s\n”,buf);

}

current working directory :/tmp

link

symlink unlink
#include<unistd.h>

int link (const char * oldpath,const char * newpath);

link newpath
oldpath newpath
0 -1 errno
link
symlink
EXDEV oldpath  newpath
EPERM oldpath  newpath
EROFS
EFAULT oldpath  newpath
ENAMETOLLONG oldpath  newpath
ENOMEM
EEXIST newpath
EMLINK oldpath
ELOOP pathname
ENOSPC

EIO 1/O




1* [etc/passwd pass */
#include<unistd.h>
main()

{

link(“/etc/passwd”,”pass™);

stat fstat chmod chown readlink utime

#include<sys/stat.h>
#include<unistd.h>

int Istat (const char * file_name.struct stat * buf);

Istat stat file_name
Istat
link
stat
0 -1 errno

stat

open readdir closedir rewinddir seekdir telldir scandir

#include<sys/types.h>
#include<dirent.h>

DIR * opendir(const char * name);

opendir name DIR*
open

DIR* NULL




EACCESS

EMFILE

ENFILE

ENOTDIR name

ENOENT name name

ENOMEM

open opendir closedir rewinddir seekdir telldir scandir

#include<sys/types.h>
#include<dirent.h>

struct dirent * readdir(DIR * dir);

readdir dir dirent

struct dirent
{
ino_td_ino;
ff t d_off;
signed short int d_reclen;
unsigned char d_type;
har d_name[256;
j3
d_ino inode
d_off
d_reclen _name NULL
d_type d_name
d_name

NULL

EBADF dir




#include<sys/types.h>
#include<dirent.h>
#include<unistd.h>
main()
{
DIR * dir;
struct dirent * ptr;
inti;

dir =opendir(“/etc/rc.d”);
while((ptr = readdir(dir))!=NULL)

{

printf(“d_name: %s\n” ptr->d_name);

}

closedir(dir);

}

d_name..
d_name:..
d_name:init.d
d_name:rc0.d
d_name:rcl.d
d_name:rc2.d
d_name:rc3.d
d_name:rc4.d
d_name:rc5.d
d_name:rc6.d
d_name:rc
d_name:rc.local
d_name:rc.sysinit

readlink

stat Istat symlink

#include<unistd.h>

int readlink(const char * path ,char * buf,size_t bufsiz);

readlink

path

bufsiz

NULL

buf



EACCESS

EINVAL bufsiz

EIO /0

ELOOP

ENAMETOOLONG path
ENOENT path
ENOMEM

ENOTDIR path

link rename unlink

#include<stdio.h>

int remove(const char * pathname);

remove pathname
unlink
rmdir unlink
0 -1
EROFS

EFAULT pathname
ENAMETOOLONG pathname
ENOMEM

ELOOP pathname

EIO 1/O

pathname
pathname
rmdir

errno

link unlink symlink

#include<stdio.h>




int rename(const char * oldpath,const char * newpath);

rename oldpath newpath
newpath
0 -1 errno
I* DOS rename rename */

#include <stdio.h>
void main(int argc,char **argv)
{
if(argc<3){
printf(*Usage: %s old_name new_name\n”,argv[0]);
return;
}
printf(*%s=>%s",argc[1],argv[2]);
if(rename(argv[1],argv[2]<0)
printf(*error\n”);
else
printf(*ok"\n”);

rewinddir

open opendir closedir telldir seekdir readdir scandir

#include<sys/types.h>
#include<dirent.h>

void rewinddir(DIR *dir);

rewinddir dir

EBADF dir




#include<sys/types.h>
#include<dirent.h>
#include<unistd.h>
main()
{
DIR * dir;
struct dirent *ptr;
dir = opendir(“/etc/rc.d”™);
while((ptr = readdir(dir))!=NULL)
{
printf(“d_name :%s\n”,ptr->d_name);
}
rewinddir(dir);
printf(“readdir again!\n”);
while((ptr = readdir(dir))!=NULL)
{
printf(“d_name: %s\n”,ptr->d_name);
}
closedir(dir);

}

d_name..
d_name:..
d_name:init.d
d_name:rc0.d
d_name:rcl.d
d_name:rc2.d
d_name:rc3.d
d_name:rc4.d
d_name:rc5.d
d_name:rc6.d
d_name:rc
d_name:rc.local
d_name:rc.sysinit
readdir again!
d_name:.
d_name:..
d_name:init.d
d_name:rc0.d
d_name:rcl.d
d_name:rc2.d
d_name:rc3.d
d_name:rc4.d



d_name:rc5.d
d_name:rc6.d
d_name:rc
d_name:rc.local
d_name:rc.sysinit

seekdir

open opendir closedir rewinddir

#include<dirent.h>

void seekdir(DIR * dir,off_t offset);

seekdir dir

EBADF dir

#
#
#

include<sys/types.h>
include<dirent.h>
include<unistd.h>

main()

{

{

}

DIR * dir;

struct dirent * ptr;

int offset,offset 5,i=0;
dir=opendir(*/etc/rc.d”);
while((ptr = readdir(dir))!=NULL)

offset = telldir(dir);
if(++i = =5) offset_5 =offset;
printf(*“d_name :%s offset :%d \n”,ptr->d_name,offset);

seekdir(dir offset_5);

p

rintf(“Readdir again\n”);

while((ptr = readdir(dir))!=NULL)

scandir

readdir



{
offset = telldir(dir);
printf(“d_name :%s offset :%d\n”,ptr->d_name.offset);

}

closedir(dir);

}

d_name : . offset :12
d_name : .. offset:24
d_name : init.d offset 40
d_name : rc0.d offset :56
d_name :rcl.d offset : 72
d_name:rc2.d offset :88
d_name:rc3.d offset 104
d_name:rc4.d offset:120
d_name:rc5.d offset:136
d_name:rc6.d offset;152
d_name:rc offset 164
d_name:rc.local offset :180
d_name:rc.sysinit offset :4096
readdir again!
d_name:rc2.d offset :88
d_name:rc3.d offset 104
d_name:rc4.d offset:120
d_name:rc5.d offset:136
d_name:rc6.d offset:152
d_name:rc offset 164
d_name:rc.local offset :180
d_name:rc.sysinit offset :4096

stat

fstat Istat chmod chown readlink utime

#include<sys/stat.h>
#include<unistd.h>

int stat(const char * file_name,struct stat *buf);

stat file_name
struct stat

buf




struct stat

{
dev t st dev; [*device*/
ino t st ino; /*inode*/
mode_t st_mode; /*protection*/
nlink t st nlink; /*number of hard links */
uid_t st_uid; [*user ID of owner*/
gid_t st_gid; /*group 1D of owner*/
dev_t st_rdev; /*device type */
off t st_size; [*total size, in bytes*/
unsigned long st_blksize; /*blocksize for filesystem 1/O */
unsigned long st_blocks; /*number of blocks allocated*/
time_t st atime; /* time of lastaccess*/
time_t st mtime; /*time of last modification */
time_t st _ctime; /*time of last change */
Y
st_dev
st_ino i-node
st_mode
st_nlink 1
st_uid
st_gid
st_rdev
st_size
st_blksize 1/0
st_blcoks 512
st_atime
mknod utime read write tructate
st_mtime
utime  write
st_ctime  i-node
st_mode
S_IFMT 0170000
S_IFSOCK 0140000 scoket
S_IFLNK 0120000
S_IFREG 0100000
S_IFBLK 0060000
S_IFDIR 0040000
S_IFCHR 0020000
S_IFIFO 0010000
S _ISUID 04000 set user-id on execution
S_ISGID 02000 set group-id on execution

S_ISVTX 01000

sticky

mknod



S_IRUSR S_IREAD

00400

S_IWUSR S_IWRITE 00200

S IXUSR S_IEXEC 00100
S_IRGRP 00040
S_IWGRP 00020
S_IXGRP 00010
S_IROTH 00004
S_IWOTH 00002
S_IXOTH 00001
POSIX
S_ISLNK st_mode
S ISREG st_mode
S _ISDIR st_mode
S ISCHR st_mode
S_ISBLK s3e
S ISSOCK st_mode socket
sticky S_ISVTX
root
0 -1 errno
ENOENT file_name
ENOTDIR
ELOOP
EFAULT buf
EACCESS
ENOMEM
ENAMETOOLONG file_name

#include<sys/stat.n>
#include<unistd.h>
mian()
{
struct stat buf;
stat (“/etc/passwd”,&buf);

printf(*/etc/passwd file size = %d \n”,buf.st_size);

}

[etc/passwd file size = 705



link unlink

#include<unistd.h>

int symlink( const char * oldpath,const char * newpath);

symlink newpath
oldpath oldpath
newpath
0 -1 ermo
EPERM oldpath  newpath
EROFS

EFAULT oldpath  newpath
ENAMETOOLONG oldpath  newpath

ENOMEM

EEXIST newpath
EMLINK oldpath
ELOOP pathname
ENOSPC

EIO I/O

#include<unistd.h>
main()

{

symlink(“/etc/passwd”,”pass”);

open opendir closedir rewinddir seekdir readdir scandir
#include<dirent.h>

off_t telldir(DIR *dir);




telldir dir

EBADF dir

#include<sys/types.h>
#include<dirent.h>
#include<unistd.h>
main()
{
DIR *dir;
struct dirent *ptr;
int offset;
dir = opendir(“/etc/rc.d”™);
while((ptr = readdir(dir))!=NULL)
{
offset = telldir (dir);
printf(“d_name : %s offset :%d\n”, ptr->d_name,offset);
}
closedir(dir);

}

d_name : . offset :12
d_name : .. offset:24
d_name : init.d offset 40
d_name : rc0.d offset :56
d_name :rcl.d offset :72
d_name:rc2.d offset :88
d_name:rc3.d offset 104
d_name:rc4.d offset:120
d_name:rc5.d offset:136
d_name:rc6.d offset:152
d_name:rc offset 164
d_name:rc.local offset :180
d_name:rc.sysinit offset :4096

truncate




open ftruncate
#include<unistd.h>

int truncate(const char * path,off_t length);

truncate path length
length

0 -1 errno

EACCESS path

EROFS

EFAULT path

EINVAL path
ENAMETOOLONG path
ENOTDIR path
EISDIR path
ETXTBUSY path
ELOOP path’

EI0O  1/0

creat open

#include<sys/types.h>
#include<sys/stat.h>

mode_t umask(mode_t mask);

umask umask mask&0777
umask open mode
mode&~umask
0666 umask 022
0666& 022 0644 rwW-r--r--
umask




link rename remove
#include<unistd.h>

int unlink(const char * pathname);

unlink pathname

pathname

0 -1 errno

EROFS

EFAULT pathname
ENAMETOOLONG pathname
ENOMEM

ELOOP pathname

EIO 1/O

utimes stat

#include<sys/types.h>
#include<utime.h>

int utime(const char * filename,struct utimbuf * buf);

utime filename inode
utimbuf
struct utimbuf{
time_t actime;
time_t modtime;
}3
buf NULL

0 -1 errno

EACCESS
ENOENT



utime stat

#include<sys/types.h>
#include<utime.h>

int utimes(char * filename.struct timeval *tvp);

utimes filename inode
timeval
struct timeval {
long tv_sec;
long tv_usec; /* */
¥
tvp timeval utime utimebuf
tvp[0].tc_sec utimbuf.actime  tvp]1l].tv_sec

utimbuf.modtime
0 -1 errno

EACCESS
ENOENT

signal  sleep

#include<unistd.h>

unsigned int alarm(unsigned int seconds);

alarm SIGALRM seconds
seconds 0



#include<unistd.h>
#include<signal.h>
void handler() {
printf(“hello\n”);
}
main()
{
inti;
signal(SIGALRM,handler);
alarm(5);
for(i=1;i<7;i++){
printf(“sleep %d ...\n",i);
sleep(1);
}
}

sleep 1 ...
sleep 2 ...
sleep 3 ...
sleep 4 ...
sleep 5 ...
hello

sleep 6 ...

Kill

raise signal

#include<sys/types.h>
#include<signal.h>

int kill(pid_t pid,int sig);

kill sig
pid
pid>0
pid=0
pid=-1
pid<0
sig

pid

pid

pid



EINVAL sig
ESRCH pid
EPERM

#include<unistd.h>
#include<signal.h>
#include<sys/types.h>
#include<sys/wait.h>
main()
{
pid_t pid;
int status;
if(1(pid= fork())){
printf(“Hi | am child process!\n”);
sleep(10);
return;
}
else{
printf(“send signal to child process (%d) \n”,pid);
sleep(1);
kill(pid ,SIGABRT);
wait(&status);
if(WIFSIGNALED(status))
printf(“chile process receive signal %d\n”, WTERMSIG(status));
}
}

sen signal to child process(3170)
Hi | am child process!
child process receive signal 6

pause

kill signal sleep

#include<unistd.h>



int pause(void);

pause signal

EINTR

signal sigprocmask sigpending  sigsuspend

#include<signal.h>

int sigaction(int signum,const struct sigaction *act ,struct sigaction *
oldact);

sigaction signum
signum SIGKILL  SIGSTOP
sigaction
struct sigaction

{
void (*sa_handler) (int);
sigset_t sa_mask;
int sa_flags;
void (*sa_restorer) (void);
}
sa_handler signal handler
signal
sa_mask sa_mask

sa_restorer

sa_flags

OR |
A_NOCLDSTOP signum  SIGCHLD
SA_ONESHOT/SA_RESETHAND

SA_RESTART
SA_NOMASK/SA_NODEFER

oldact NULL




sigaction

0
EINVAL sighum
SIGKILL/SIGSTOPSIGKILL
EFAULT act oldact

EINTR

#include<unistd.h>
#include<signal.h>
void show_handler(struct sigaction * act)
{
switch (act->sa_flags)
{
case SIG_DFL.:printf(“Default action\n”);break;
case SIG_IGN:printf(“Ignore the signal\n”);break;
default: printf(“0x%x\n”,act->sa_handler);

}

}

main()

{
inti;
struct sigaction act,oldact;
act.sa_handler = show_handler;
act.sa_flags = SA_ONESHOT|SA_NOMASK;
sigaction(SIGUSR1,&act,&oldact);
for(i=5;i<15;i++)

{
printf(“sa_handler of signal %2d =".i);
sigaction(i,NULL,&oldact);

}
}




sa_handler of signal 5 = Default action
sa_handler of signal 6= Default action
sa_handler of signal 7 = Default action
sa_handler of signal 8 = Default action
sa_handler of signal 9 = Default action
sa_handler of signal 10 = 0x8048400
sa_handler of signal 11 = Default action
sa_handler of signal 12 = Default action
sa_handler of signal 13 = Default action
sa_handler of signal 14 = Default action

sigaddset

sigemptyset sigfillset sigdelset sigismember

#include<signal.h>

int sigaddset(sigset_t *set,int signum);

sigaddset sighum
0
EFAULT set
EINVAL signum
sigdelset

sigemptyset sigfillset sigaddset sigismember

#include<signal.h>

int sigdelset(sigset_t * set,int signum);

sigdelset signum

0

EFAULT set
EINVAL signum



sigaddset sigfillset sigdelset sigismember
#include<signal.h>
int sigemptyset(sigset_t *set);

sigemptyset set

EFAULT set

sigempty sigaddset sigdelset sigismember

#include<signal.h>

int sigfillset(sigset_t * set);

sigfillset set

EFAULT set

sigemptyset sigfillset sigaddset sigdelset

#include<signal.h>

int sigismember(const sigset_t *set,int signum);

sigismember signum
set 1 0



EFAULT set
EINVAL signum

sigaction Kkill raise

#include<signal.h>

void (*signal(int signum,void(* handler)(int)))(int);

signal signum
handler
handler
SIG_IGN signum
SIG_DFL signum
SIG_ERR -1

handler

sigaction

o

alarm raise

signal sigaction sigprocmask sigsuspend

#include<signal.h>

int sigpending(sigset_t *set);



sigpending set

0 -1

EFAULT set
EINTR

signal sigaction sigpending sigsuspend
#include<signal.h>

int sigprocmask(int how,const sigset_t *set,sigset_t * oldset);

sigprocmask how
SIG_BLOCK set

SIG_UNBLOCK set
SIG_SETMASK set
oldset NULL

0 -1

EFAULT set oldset
EINTR

signal alarm
#include<unistd.h>

unsigned int sleep(unsigned int seconds);

sleep seconds

seconds 0



clearerr perror
#include<stdio.h>

int ferror(FILE *stream);

ferror stream
0

strerror
#include<stdio.h>

void perror(const char *s);

perror
stderr S
errno

#include<stdio.h>

main()

{
FILE *fp;
fp = fopen(“/tmp/noexist”,”r+");
if(fp = =NULL) perror(“fopen™);

IHH

$ ./perror
fopen : No such file or diretory



strerror

perror

#include<string.h>

char * strerror(int errnum);

strerror errnum
I* 0 9 */
#include<string.h>
main()
{
int i

for(i=0;i<10;i++)
printf(“%d : %s\n”,i,strerror(i));
}

- Success

: Operation not permitted
: No such file or directory
: No such process

. Interrupted system call

: Input/output error

: Device not configured

- Argument list too long

: Exec format error

: Bad file descriptor

© 00O N O O~ W N - O

mkfifo

pipe popen open umask



#include<sys/types.h>
#include<sys/stat.h>
#include<fcntl.h>
main()
{
char buffer[80];
int fd;
unlink(FIFO);
mkfifo(FIFO,0666);
if(fork()>0){

#include<sys/types.h>
#include<sys/stat.h>

int mkfifo(const char * pathname,mode_t mode);

mkfifo pathname
mode
FIFO
FIFO O_NONBLOCK
1 O_NONBLOCK
ENXIO
2 O_NONBLOCK
FIFO
0 -1
EACCESS pathname
EEXIST pathname
ENAMETOOLONG
ENOENT pathname
ENOSPC
ENOTDIR pathname
EROFS pathname

pathname

}

char s[ ] = “hello"\n”;

fd = open (FIFO,0_WRONLY);
write(fd,s,sizeof(s));

close(fd);

else{

FIFO

mode%~umask umask
mkfifo FIFO
open
FIFO
FIFO
FIFO
FIFO
FIFO

€rrno



fd= open(FIFO,0_RDONLY);
read(fd,buffer,80);

printf(“%s” buffer);

close(fd);

Ivv

hello!

popen
#include<stdio.h>

int pclose(FILE * stream);

pclose popen stream
popen
-1 errno

ECHILD pclose

popen

mkfifo popen read write fork

#include<unistd.h>

int pipe(int filedes[2]);

pipe filedes
filedes[0] filedes[1]



EMFILE
ENFILE
EFAULT filedes
I* ““hello\n~~ */
#include <unistd.h>
main()
{
int filedes[2];
char buffer[80];
pipe(filedes);
if(fork()>0){
* */

char s[ ] = “hello\n”;
write(filedes[1],s,sizeof(s));
}
else{

* */
read(filedes[0],buffer,80);
printf(“%s” buffer);

}
}

hello!

popen 1/0

€rrno

pipe mkfifo pclose fork system fopen

#include<stdio.h>

FILE * popen( const char * command,const char * type);

popen fork
-C command type

“ type popen

w



FILE*

fclose
NULL errno
EINVAL type
SUID/SGID popen  popen
#include<stdio.h>
main()
{
FILE * fp;
char buffer[80];
fp=popen(*“cat /etc/passwd”,”r”);
fgets(buffer,sizeof(buffer),fp);
printf(*%s”,buffer);
pclose(fp);
}
root :x:0 O: root: /root: /bin/bash
accept socket

socket bind listen connect

#include<sys/types.h>
#include<sys/socket.h>

int accept(int s,struct sockaddr * addr,int * addrlen);

accept s socket s socket
bind listen accept
socket
socket s socket accept
addr

addrlen scokaddr



listen

sockaddr bind

socket -1 errno

EBADF S socket

EFAULT addr

ENOTSOCK S socket
EOPNOTSUPP socket SOCK_STREAM
EPERM

ENOBUFS

ENOMEM

bind socket

socket accept connect listen

#include<sys/types.h>
#include<sys/socket.h>

int bind(int sockfd,struct sockaddr * my_addr,int addrlen);

bind sockfd  socket
my_addr sockaddr socket domain

struct sockaddr

{

unsigned short int sa_family;

char sa_data[14];
¥
sa_family socket domain AF_XXXx
sa_data 14

sockaddr socket domain

AF_INET domain socketaddr

struct socketaddr_in

{

unsigned short int sin_family;
uintl6_t sin_port;
struct in_addr sin_addr;



listen

unsigned char sin_zero[8];

Y
struct in_addr
{
uint32_ts_addr;

Y
sin_family sa_family
sin_port port
sin_addr.s_addr IP
sin_zero

addrlen  sockaddr

0 -1 errno
EBADF sockfd socket
EACCESS
ENOTSOCK sockfd socket
connect socket

socket bind listen

#include<sys/types.h>
#include<sys/socket.h>

int connect (int sockfd,struct sockaddr * serv_addr,int addrlen);

connect sockfd  socket serv_addr
sockaddr bind addrlen  sockaddr

0 -1 errno

EBADF sockfd socket

EFAULT serv_addr

ENOTSOCK sockfd socket

EISCONN sockfd  socket

ECONNREFUSED server

ETIMEDOUT

ENETUNREACH



EAFNOSUPPORT sockaddr
EALREADY socket

I* socket  TCP client
TCP server
TCP server listen
*/

#include<sys/stat.h>
#include<fcntl.h>
#include<unistd.h>
#include<sys/types.h>
#include<sys/socket.h>
#include<netinet/in.h>
#include<arpa/inet.h>
#define PORT 1234
#define SERVER _IP  “127.0.0.1”
main()
{
ints;
struct sockaddr_in addr;
char buffer[256];
if((s = socket(AF_INET,SOCK_STREAM,0))<0){
perror(“socket™);
exit(1);
}
I* sockaddr_in */
bzero(&addr,sizeof(addr));
addr.sin_family = AF_INET;
addr.sin_port=htons(PORT);
addr.sin_addr.s_addr = inet_addr(SERVER_IP);

I* */
if(connect(s,&addr,sizeof(addr))<0){
perror(“connect”);
exit(1);
}
I* server */
recv(s,buffer,sizeof(buffer),0);
printf(“%s\n” buffer);
while(1){
bzero(buffer,sizeof(buffer));
I* */

sa_family

Server



read(STDIN_FILENO,buffer,sizeof(buffer));

I* server */

if(send(s,buffer,sizeof(buffer),0)<0){
perror(“send”);

exit(1);
}
}
}
$ ./connect
Welcome to server!
hi | am client! /* */
[*<Ctrl+C> */
endprotoent
getprotoent getprotobyname getprotobynumber setprotoent
#include<netdb.h>
void endprotoent(void);
endprotoent getprotoent
getprotoent
endservent

getservent getservbyname getservbyport setservent

#include<netdh.h>



void endservent(void);

endservent getservent
getservent
getsockopt socket
setsockopt

#include<sys/types.h>

#include<sys/socket.h>

int getsockopt(int s,int level,int optname,void* optval,socklen_t
*optlen);

getsockopt S socket optname

optval
optlen level optname

setsockopt

0 -1 errno

EBADF S socket

ENOTSOCK S socket
ENOPROTOOPT optname

EFAULT optval

#include<sys/types.h>

#include<sys/socket.h>

main()

{
int s,optval,optlen = sizeof(int);
if((s = socket(AF_INET,SOCK_STREAM,0))<0) perror(“socket”);
getsockopt(s,SOL_SOCKET,SO_TYPE,&optval,&optlen);
printf(“optval = %d\n”,optval);
close(s);}



optval =1 /*SOCK_STREAM */

htons ntohl ntohs
#include<netinet/in.h>
unsigned long int htonl(unsigned long int hostlong);

htonl 32 hostlong

getservbyport connect

htonl ntohl ntohs
#include<netinet/in.h>
unsigned short int htons(unsigned short int hostshort);

htons 16  hostshort

connect




inet_aton inet_ntoa

#include<sys/socket.h>
#include<netinet/in.h>
#include<arpa/inet.h>

unsigned long int inet_addr(const char *cp);

inet_addr cp

“€163.13.132.68>~

inet_addr inet_ntoa

#include<sys/scoket.h>
#include<netinet/in.h>
#include<arpa/inet.h>

int inet_aton(const char * cp,struct in_addr *inp);

inet_aton cp
inp in_addr
in_addr

struct in_addr
{

unsigned long int s_addr;
Y

0 0

inet_addr inet_aton



#include<sys/socket.h>
#include<netinet/in.h>
#include<arpa/inet.h>

char * inet_ntoa(struct in_addr in);

inet_ntoa in
NULL
listen
socket bind accept connect
#include<sys/socket.h>
int listen(int s,int backlog);
listen s socket backlog
client
ECONNREFUSED listen
socket  listen client accept
listen socket bind accept
0 -1 ermo
listen SOCK_STREAM  SOCK_SEQPACKET  socket
socket  AF_INET backlog 128
EBADF sockfd socket
EACCESS

EOPNOTSUPP socket listen



#include<sys/types.h>
#include<sys/socket.h>
#include<netinet/in.h>
#include<arpa/inet.h>
#include<unistd.h>
#define PORT 1234
#define MAXSOCKFD 10
main()
{
int sockfd,newsockfd,is_connected[ MAXSOCKFD],fd;
struct sockaddr_in addr;
int addr_len = sizeof(struct sockaddr_in);
fd_set readfds;
char buffer[256];
char msg[ ] ="Welcome to server!”;
if ((sockfd = socket(AF_INET,SOCK_STREAM,0))<0){
perror(“socket”);
exit(1);
}

bzero(&addr,sizeof(addr));
addr.sin_family =AF_INET;
addr.sin_port = htons(PORT);
addr.sin_addr.s_addr = htonl(INADDR_ANY);
if(bind(sockfd,&addr,sizeof(addr))<0){
perror(“connect”);
exit(1);
}
if(listen(sockfd,3)<0){
perror(“listen™);
exit(1);
}

for(fd=0;fd<MAXSOCKFD;fd++)

is_connected[fd]=0;
while(1){

FD_ZERO(&readfds);

FD_SET(sockfd,&readfds);
for(fd=0;fd<MAXSOCKFD;fd++)

if(is_connected[fd]) FD_SET(fd,&readfds);

if(!select(MAXSOCKFD,&readfds, NULL,NULL,NULL))continue;

for(fd=0:fd<MAXSOCKFD;fd++)
if(FD_ISSET(fd,&readfds)){



if(sockfd = =fd){

if((newsockfd = accept (sockfd,&addr,&addr_len))<0)
perror(“accept”);

write(newsockfd,msg,sizeof(msg));
is_connected[newsockfd] =1;
printf(“cnnect from %s\n”,inet_ntoa(addr.sin_addr));
Yelse{
bzero(buffer,sizeof(buffer));
if(read(fd,buffer,sizeof(buffer))<=0){
printf(“connect closed.\n™);
is_connected[fd]=0;

close(fd);
Yelse
printf(“%s”,buffer);
}
}
}
}
$ Jlisten
connect from 127.0.0.1
hi I am client

connected closed.

ntohl 32

htonl htons ntohs
#include<netinet/in.h>
unsigned long int ntohl(unsigned long int netlong);

ntohl 32 netlong

getservent



htonl htons ntohl

#include<netinet/in.h>

unsigned short int ntohs(unsigned short int netshort);

ntohs 16  netshort

getservent

- recvfrom recvmsg send sendto socket
#include<sys/types.h>
#include<sys/socket.h>

_ int recv(int s,void *buf,int len,unsigned int flags);
recv socket

buf len
flags 0

MSG_0OOB out-of-band
MSG_PEEK recv
MSG_WAITALL len
MSG_NOSIGNAL SIGPIPE
EBADF S socket
EFAULT
ENOTSOCK S socket
EINTR




EAGAIN s socket
ENOBUFS

ENOMEM

EINVAL

listen

recv recvmsg send sendto socket

#include<sys/types.h>
#include<sys/socket.h>

int recvfrom(int s,void *buf,int len,unsigned int flags ,struct sockaddr *
from ,int *fromlen);

recv socket

buf len

flags 0 recv from

sockaddr bind
fromlen  sockaddr
-1 errno

EBADF S socket
EFAULT
ENOTSOCK S socket
EINTR
EAGAIN s socket

ENOBUFS
ENOMEM
EINVAL



I* socket  UDP client
UDP server server
UDP server sendto
*/
#include<sys/stat.h>
#include<fcntl.h>
#include<unistd.h>
#include<sys/typs.h>
#include<sys/socket.h>
#include<netinet/in.h>
#include<arpa/inet.h>
#define PORT 2345
#define SERVER_IP “127.0.0.1”
main()
{
ints,len;
struct sockaddr_in addr;
int addr_len =sizeof(struct sockaddr_in);
char buffer[256];
1* socket*/
if((s = socket(AF_INET,SOCK_DGRAM,0))<0){
perror(“socket”);
exit(1);
}
1* sockaddr_in*/
bzero(&addr,sizeof(addr));
addr.sin_family = AF_INET;
addr.sin_port = htons(PORT));
addr.sin_addr.s_addr = inet_addr(SERVER _IP);
while(1){
bzero(buffer,sizeof(buffer));
I* */
len =read(STDIN_FILENO,buffer,sizeof(buffer));
I* server */
sendto(s,buffer,len,0,&addr,addr_len);
I* server */
len = recvfrom(s,buffer,sizeof(buffer),0,&addr,&addr_len);
printf(“receive: %s”,buffer);

}
}




( udp server
hello /*
receive: hello /*server

udp client)
*/
*/

recvmsg socket

recvfrom

recv recvfrom send sendto sendmsg socket

#include<sys/types.h>
#include<sys/socktet.h>

int recvmsg(int s,struct msghdr *msg,unsigned int flags);

socket S
UDP

recvmsg
socket
msg
send

flags 0

msghdr sendmsg

-1 errno

EBADF S socket

EFAULT

ENOTSOCK S

EINTR

EAGAIN s
ENOBUFS

ENOMEM

EINVAL

socket

socket

send socket

sendto sendmsg recv recvfrom socket

#include<sys/types.h>
#include<sys/socket.h>

int send(int s,const void * msg,int len,unsigned int falgs);



send socket S

socket msg len
flags 0
MSG_OOB out-of-band
MSG_DONTROUTE
MSG_DONTWAIT
MSG_NOSIGNAL SIGPIPE
-1
errno
EBADF S socket
EFAULT
ENOTSOCK S socket
EINTR
EAGAIN s socket
ENOBUFS
ENOMEM
EINVAL
connect
sendmsg socket
send sendto recv recvfrom recvmsg socket
#include<sys/types.h>
#include<sys/socket.h>
int sendmsg(int s,const strcut msghdr *msg,unsigned int flags);
sendmsg socket S
socket UDP
msg flags 0
send

msghdr
struct msghdr
{

void *msg_name; /*Address to send to /receive from . */
socklen_t msg_namelen; /* Length of addres data */

strcut iovec * msg_iov; /* Vector of data to send/receive into */

size_t msg_iovlen; /* Number of elements in the vector */



void * msg_control; /* Ancillary dat */
size_t msg_controllen; /* Ancillary data buffer length */
int msg_flags; /* Flags on received message */

%

errno

EBADF S socket

EFAULT

ENOTSOCK S socket
EINTR

EAGAIN s socket
ENOBUFS

ENOMEM

EINVAL

sendto

sendto socket

send , sendmsg,recv , recvfrom , socket

#include < sys/types.h >
#include < sys/socket.h >

int sendto (int s, const void * msg, int len, unsigned int flags, const
struct sockaddr * to , int tolen) ;

sendto () socket S
socket, UDP msg
flags 0
send() to sockaddr
bind(). tolen  sockaddr

1
errno
EBADF S socket
EFAULT
WNOTSOCK canshu s socket
EINTR
EAGAIN s  soket

ENOBUFS




EINVAL

#include < sys/types.h >

#include < sys/socket.h >

# include <netinet.in.h>

#include <arpa.inet.h>

#define PORT 2345  /* port*/

main(){

int sockfd,len;
struct sockaddr_in addr;
char buffer[256];

I* socket*/

if(sockfd=socket (AF_INET,SOCK_DGRAM,0))<0){
perror (“socket™);
exit(1);

I* sockaddr_in */
bzero ( &addr, sizeof(addr) );
addr.sin_family=AF_INET;
addr.sin_port=htons(PORT);
addr.sin_addr=hton1(INADDR_ANY) ;
if (bind(sockfd, &addr, sizeof(addr))<0){
perror(“‘connect™);
exit(1);
}
while(1){
bezro(buffer,sizeof(buffer));
len = recvfrom(socket,buffer,sizeof(buffer), 0 , &addr &addr_len);
I* client */
printf(“receive from %s\n “, inet_ntoa( addr.sin_addr));
I* client */
sendto(sockfd,buffer,len,0,&addr,addr_len);”




recvfrom

setprotoent

getprotobyname, getprotobynumber, endprotoent

#include <netdb.h>

void setprotoent (int stayopen);

setprotoent() [etc/protocols stayopen 1
getprotobyname()  getprotobynumber()

setservent

getservent, getservbyname, getservbyport, endservent
#include < netdb.h >

void setservent (int stayopen);

setservent () [etc/services stayopen 1
getservbyname()  getservbyport()

setsockopt socket

getsockopt

#include<sys/types.h>
#include<sys/socket.h>

int setsockopt(int s,int level,int optname,const void * optval,,socklen_t

optlen);

setsockopt S socket level

SOL_SOCKET socket

optname

SO_DEBUG

SO_REUSEADDR bind

SO_TYPE socket

SO_ERROR socket



SO_DONTROUTE
SO_BROADCAST

SO_SNDBUF

SO_RCVBUF

SO_KEEPALIVE
SO_OOBINLINE 00B
SO_LINGER

0 -1

EBADF S socket
ENOTSOCK S socket
ENOPROTOOPT optname

EFAULT optval

getsockopt

optval optlen optval

socket connect

#include<sys/socket.h>

int shutdown(int s,int how);

shutdown S socket
socket how

how=0

how=1

how=2

EBADF S socket

ENOTSOCK S socket

ENOTCONN S socket




connect

accept bind connect listen

#include<sys/types.h>
#include<sys/socket.h>

int socket(int domain,int type,int protocol);

socket socket
domain
{usr/include/bits/socket.h
PF_UNIX/PF_LOCAL/AF_UNIX/AF_LOCAL UNIX

PE_INET?AF_INET lpv4
PE_INET6/AF_INET6  Ipv6
PE_IPX/AF_IPX IPX-Novell

PF_NETLINK/AF_NETLINK
PF_X25/AF_X25 ITU-T X.25/1SO-8208
PF_AX25/AF_AX25 AX.25
PF_ATMPVC/AF_ATMPVC ATM PVCs
PF_APPLETALK/AF_APPLETALK appletalk DDP
PF_PACKET/AF_PACKET

type
SOCK_STREAM TCP
00B connect

SOCK_DGRAM
SOCK_SEQPACKET
SOCK_RAW
SOCK_RDM
SOCK_PACKET
protocol socket
0

socket -1

EPROTONOSUPPORT domain type
protocol

ENFILE socket

EMFILE socket

EACCESS type  protocol
ENOBUFS/ENOMEM

EINVAL domain/type/protocol



putenv setenv unsetenv

#include<stdlib.h>

char * getenv(const char *name);

getenv name

name value

NULL

#include<stdlib.h>
mian()
{
char *p;
if((p = getenv(“USER™)))
printf(“USER=%s\n",p);

USER = root

name

getenv setenv unsetenv

#include4<stdlib.h>

int putenv(const char * string);

putenv
name value

ENOMEM

string
string



#include<stdlib.h>
main()
{

char *p;

if((p = getenv(*USER™)))

printf(“USER =%s\n”,p);

putenv(“USER=test”);
printf(“USER+5s\n”,getenv(“USER”));

}

USER=root
USER=root

setenv

getenv putenv unsetenv
#include<stdlib.h>

int setenv(const char *name,const char * value,int overwrite);

setenv name
value overwrite
overwrite 0
value
overwrite 0 value
0 -1

ENOMEM




#include<stdlib.h>

main()

{
char * p;
if((p=getenv(“USER”)))

printf(“USER =%s\n”,p);

setenv(“USER”,”test”,1);
printf(“USER=%s\n",getenv(“USEr"));
unsetenv(“USER”);
printf(“USER=%s\n",getenv(“USER"));

USER = root
USER = test
USER = (null)

getopt

#include<unistd.h>

int getopt(int argc,char * const argv[ ],const char * optstring);

getopt

argv

optstring

getopt

optopt (X3 Y
opterr

optstring

argc  argv main()
optstring
optarg
getopt
0
e 7 -1



#include<stdio.h>
#include<unistd.h>
int main(int argc,char **argv)
{

int ch;

opterr =0;

while((ch = getopt(argc,argv,”a:bcde”))!= -1)

switch(ch)
{

case ‘a’:
printf(“option a:’%s’\n”,optarg);
break;
case ‘b’
printf(“option b :b\n”);
break;
default:
printf(“other option :%c\n”,ch);

}
printf(“optopt +%c\n”,optopt);
}

$./getopt -b
option b:b
$./getopt —

other option:c
$./getopt —a

other option :?
$./getopt —a12345
option a:’12345’

isatty

ttyname

#include<unistd.h>

int isatty(int desc);

desc



ttyname

#include<sys/time.h>

#include<sys/types.h>

#include<unistd.h>

int select(int n,fd_set * readfds,fd_set * writefds,fd_set *
exceptfds,struct timeval * timeout);

select n
1 readfds writefds  exceptfds
FD_CLR inr fd,fd_set* set set fd
FD_ISSET int fd,fd_set *set set fd
FD_SET int fd,fd_set*set set fd
FD_ZERO fd_set *set set
timeout timeval select

struct timeval

{
time_t tv_sec;
time_t tv_usec;
h
timeout NULL select timeout
0
timeout -1
errno readfds writefds exceptfds timeout
EBADF
EINTR
EINVAL n

ENOMEM



fs_set readset

FD_ZERO(&readset);
FD_SET(fd,&readset);
select(fd+1,&readset, NULL,NULL,NULL);
if(FD_ISSET (fd,readset){ }

ttyname

isatty
#include<unistd.h>

char * ttyname(int desc);

desc
NULL

NULL

#include<unistd.h>
#include<sys/types.h>
#include <sys/stat.h>
#include<fcntl.h>
main()
{
int fd;
char * file = “/dev/tty”;
fd = open (fiel,O_RDONLY);
printf(“%s” file);
if(isatty(fd)){
printf(“is a tty.\n”);
printf(“ttyname = %s \n” ttyname(fd));
}
else printf(* is not a tty\n”);
close(fd);

}




/dev/tty is a tty
ttyname = /dev/tty



