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T isalnum (MIREHEE LA CEREET)

¥R ¥ . isalpha, isdigit, islower, isupper
Fe k3L ¢ #include <ctype.h>
E X A% : intisaloum Cint¢);

RS . REZH c BEARXTHHEMEOET, A8 ¢ PHATEH
{isalpha (c) Nisdigit (¢)) HEALRK.

B E f: H5% ¢ hESEME, WRE TRUE, FWEE NULL (0).
iR« AEEN, FHIF&RK.

Lt g

/* Hth str FRATARXFHIMFHFT */

#include <ctype.h>

main (}

{
char sty [1="123cR#FDsFP[e?";
int 1i;
for {1 = 0, str[i] '= Q:14+})

if (isalnum (str(i]) } printf {"%c is analphanumeric characteri\n", str(il) :

}

is an alphabetic character
iz an alphabetic character
igs an alphabetic character
is an alphabetic character
is an alphabetic character
ig an alphabetic characker

is an alphabetic character

is an alphabetic character

F1 B« N ) B v B R S B VA S L

i an alphabetic character
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T

Mol Bk : isalnum, islower, isupper
FLr ik ¢ #include <ctype.h>
£ S KB : intisalpha Cintc);

AR c RESY « REAEXFH, Tl C PHETER Gsupper (¢) Ilislower
(c)) k.

BB E2% c yEXFE, MRE TRUE, TFNZ[FE NULL (03,

Mg - WAEEX, EEFERE.

€I

7* Kl str FTRPHARIFENFNT */

#incliude «ctype.h>»

main {)

{
char str(])="123¢R#FDsP[e?";
int i;
for (i = 0; str[i] != 0;i++)

if {isalpha (str(i)) ) printf {"%c is an alphabetic character\n", str(i]] ;
}

L
GRER

[{ VI = S I o RS B 6

is
is
is
is
is

is

arl
an
an
an
arll

all

alphahetic
alphabetic
alphabetic
alphabetic
alphabetic
alphabetic

characrer
character
character
character
character

character
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BB - iscorl
T - #include <ctype h>
M @B ; intisascii Gintc)s

RPN : BESH c EEh ASCHIBFER, HHRAAE c HEBERETETR 1272
1],

BBl F5W c & ASCILEBES, WHER TRUE, &HMEE NULL (0).

Bl . hEE X, EEFEREK.

R«

/* Bl int i REARNRE ASCII BFH */
tinclude <ctype.h>
main (}
{
int i;
for {1 = 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} ;

L

125 is an ascii character . }

126 is an ascii character . ~
127 1s an ascii character
128 is not an ascii character

129 is not an ascii character
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ﬁ%ﬁﬂﬁme
RA M - Hinclude <ctype h>
e E% : intisblank (intc);

EERE . RESYE c REATHETN, BRERAMETAHTH (space) HRERMETH
(tab). %K (space) B9 ASCI B3 32, EBRIFH (tab) {5 ASCI SR 9.

3B B i SN o AERTH, WEE TRUE, FMEE NULL (0).
i . HAEEN EEFRH.

XD«
/* BEFSA str() PRSHATSHRETED. HETTHRFFH ASCIT B/

#include <ctype.h>

main ()

{
char str(]="123c @¥ FD sP[e?";
int i;
for (i = 0, str[i] 1= O:i++)

if {isblank (str(il) ) printf ("str(%d] isblank character, ¥d\n", i, strli)) ;

str[4] is blank character. 32
str[7] is blank character. 32

str[l¢] is blank character. 9

I isentrl (MRS % ASCH B M2 !

MR #B - isascii




6 LinuxC §HEREFH

L3« #nclude <ctype.h>

£ H% : intisentr] Cinte)s

BB - BESH c RTHh ASCH =318, EtRHM c WHERREE O 3 31 2.
B M\l H5H c B ASCH ##If8, WER TRUE, &NER NULL (0),
i - AEE L, FAREHH.

A L A L L, . -

isdigit (MATHREHPRISF)

FX B isxdigit

L3 ¢ #include <ctype.h>

E SR : intisdigit Gnte);

FM R . RESH c REAMEAET 0 B 9.

B E O F2% c AEA%T, MEE TRUE, &MKE NULL (0).
FE i - AEE N, ERIER#.

UE B 2
/* R str FESTAMBANTHEY */

#include <ctype.h>

main (]

{
char str(]="123c@#FDsP[e?";
int i;
for (i = 0, strii] != 0;i++)

if (isdigit f{str(i)) ) printf {"%c is an digit character\n* str{il} ;

}

1 is an digit character
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2 is an digit character

3 is an digit character

___ isgraph (WRFHEGNAITAIER)

R isprin
Y 3CHE + #include <ctype.hi>
Eﬂﬁﬁ int isgraph Cintc);

BWRB  REBN ¢ RENTITOER, £ ¢ FRRE ASCIBATD, B2k
FHRWEE TRUE.

B H 8 E5% o ATHOFHE, WER TRUE, FMEE NULL (0).
RN HohEEN, RAEAK.

/% H¥ str PREDBLBTITEDEF +/ - o d
finclude <ctype.h> '
main {} |
{
char str[]="a5 @;";
int i; _
for (i = @, strli] != 0;i++) T e
if (isgraph {striil) ) L .
printf (*str(sd) is printable character. $d\n®, i, strlil) ;

str(0) is printable character.
str(l] is printable character.

L R

gtr(3] is printable character.
stri4) is printable character. !
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‘ islower (WAZHRENPEENTE) I

pmpra s m— e

RAYIRIE ' isalpha, isupper

‘P M #include <ctype.h>

Ekﬁﬁ : int islower (intc);

WY RESH ¢ RENBRLEE.

B B ESN o APEEXFE, WEE TRUE, BMEE NULL (0).

RWIRS . HAEEN, FHERK.
€l

/B str FRBPHNEERXFENFH */
#include <ctype.h>

main ()
{
char' str[]="123c@#FDsP[e?";
int i;
for (i = 0, strii] != 0;i++)
if {islower {str[i]) } printf {*$c is a lower-case character\n", str(i}) :

¢ is a lower-case character
s 1s a lower-case character

e is a lower-case character

‘ | isprint (WAFEHREDTITHFEN) I

;igégigiii:i&gmmh
#4304 ¢ #include <ctype.h>
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SEX B intisprint Cintc);

W WESY e RENTITEER, £ c Fasey ASCI BT, Lhas
ZHBFRF, MIRE TRUE.

B E ) EBY% c XUTYFA, WEE TRUE, FWEE NULL (0).

R hEE N, FEFEN.

€XD

/* Pl str FHBPBELTITEOFE (ASTRFH */

#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]) ;

}

(A[Y isgraph FEHHRITERSR)

str(0] is printable character. a
str[l]) is printable character, 5
str[2] is printable character.

str(3) is printable character. @
str{4) is printable character. ;

| isspace (MAFHHEEHMTH) |

MR ME : isgraph
5_ ﬁ*ﬂciﬁ‘ '+ #include <ctype.b>
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€ X % : isspace

MM . KESY cREATHRER, HREAMITRIZE OO ELFH (WO,
CR (). #1T (w), BHEMFH (W) SR O #ER.

B Bl - 585 o ATHBFEH, WERE TRUE, FUEME NULL (0).

MW - ohEEX FHEERK.

€D «
/* RS str(] PAZSHSREMRE, HETTRFHM ASCIT W*/

#include <ctype.h>
main ()
{
char str{l="123c @# FD\tsP[e?\n";
int i;
for {1 = 0, strf{i] 1= 0;i++}
if {isspace [str[il]} )
printf {*str{%d) is a white-space character. %d\n", i, str(il}) ;

LA
str[4] is a white-space character. 32
str[7] is a white-space character. 32
str[10] is a white-space character. 8 /* \t */

str(i6) is a white-space character. 10/* \n */

ispunct ( ?]lit'—?ﬁ‘ﬁ@ SRS RRRNS)

W%EM : isspace, isdigit, isalpha

| ﬁ% Xk #include <ctype.h>

SEN B : intisponct Cinte)s

RMRY : BESE c EEATANSRERTS. BE TRUE BRRRRSK ¢ ¥
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K, ERFNERETER,
B E f: B8 c ARSFSIUFHRSS, MR TRUE, FRLKE NULL (0),
MmiEm . bhEeX, EEERE.

/* FIEFHR ser PRGRTSTAREHS */

#include <ctype.h>

main [

{
char str(]="123c@ #FDsP[e?";
int 1i;
for {i = 0. str[i] != 0;i++)

if {ispunct (str(i]l) } printf (*%c\n", str(i]) ;

Lrin, . 8 a8 R i 1 LY, - .. e e

;B % - isalpha, islower

3L - #include <ctype.h>

SEM % - intisupper Cintc);

REIREE - KEZ2H ¢ REAKRFENFEE,

1B B f: 554 c AKBRXFRE, WER TRUE. &MEE NULL (0).
HWEE - hEE Y, FEERY.

Lt g

/* Rl str FRHRPHASEXTFENFES */
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#include <ctype.h>
main {}

{
char str[]="123c@#FDsP(e?";
int i;
for (i = 0. str[i) != 0;i+4)
if (isupper (str[il) ) printf ("$c is a an uppercase character\n®, str(i}l) ;
}

(A islower EHRMPMITER)

F is a an uppercase character
D is a an uppercase character

P ias a an uppercase character

I isxdigit (MAFHEEN 16 BWMETF) I

MMM isilnum, isdigit

ﬁ;}l{xﬁ: #include <ctype.h>

R SUMBK : intisxdigit (intc):

RN . RESY RTH 16 EHRT, REc N FARF—MERUEE TRUE.
16 HEHHF: 0123456789abcdefABCDEF

BB 8 BBY c h6#H%T, WEE TRUE, FUERE NULL (0).

WM HAEESL, EREERH.

€D

/* FW str FHBEPDTABUMKFNOFT »/
#ineclude <ctype.h>

main ()
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{

}

char str(]="123c8#FDsP[e?";

int i;

for {i = 0; strli) 1= Djis+)

if {isxdigit (str[i]}-i{printf ("%c ig a héﬁﬁ@gcimal digits\n", ét;[i]} H

1
2
3
C
F
D
e

is
is
is
is
is
is

is

b o ow oW o b W

hexadecimal
hexadecimal
hexadecimal
hexadecimal
hexadecimal
hexadecimal

hexadecimal

digits
digits
digits
digits
digits
digits

digits.

e
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HHYEH B« atoi, atol, strtod, strtol, strtoul

FL M ¢ #include <sidlibhs
S B . double atof (const char *nptr);

BB atof O SPAHESH pr FHE, BOIAEAMTHRFRN, HRELRFRE
RFESAFEHER, MBEINERFRIHELERN (O FERESR,
FRAERER., 28 npr FHETEZERS. IESE E (e) EERE
¥y, W 123.456 o 123e-2.

R | REFERERESER.
BB atof (O 57 strtod Cuptr, (char**) NULL); %R4R.

/* BFHH a 5SFHE b BBRARTFRER ¥/
#inclugde <stdlib.h»
main ()
{
char *a="-100,23";
char *bh=* 200e-2";
filoat c;
¢ = atof (a) + atof (b} ;
printf ("¢ = %.2f\n" ¢} ;

X B . aof, atol, strtod, sutol, strtoul
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%ﬁvﬁ? #include <stdlib.h>
Ej{,ﬁﬁ : intatoi (const char *nptr);

MRS : avi O SRS npr SRR, BENENEHTN, ANALNTRE
FR LTRSS, THRANIRERERBERN (\0) FLREHR,
GBI,

B B i EERRENERN.

MM : atoi O 57/ stol (nptr, (char **) NULL, 10); 4R,

/* BEHR a 5FFS b HERAKFERMN +/
#include «<stdlib.h>
main ()
{
char a[}="-100";
char b[])=" 456";
int ¢;
c = atoi (a) + atoi (b} ;
printf {"c = %d\n", c)
}

_—

¢ = 356

‘ atol (ﬁ?ﬂ*%ﬁﬁ%ﬂﬁ&) |

Mi’* atof, atoi,. strtod, strtol, strtoul
R I - Hinclude <stdlibh>

ES{, ﬁﬁ long atol (const char *nptr):
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ENIBE a0l O 2RBEBY opr FHE, BAWEMERTH. EIE8 LEFRIE
B MR, MEABERERTRBERT (W) 4 ERER,
R ERER,

B E fl ERERENKERY.
HWRE : atol O 58/ striol (nptr, (char **) NULL, 10); %R48R.

/* BFERSE a 5PHR b RRAYTFERN */
#include <gtdlib.h>
main {)

{
char a[)="1400000000";
char b[]=" 234567890";
long ¢;
c = atol (a) + atol (b} ;
printf {"c = %d\n*, ¢} ;
}

Gt

c = 1234567890

r ecvt (IS AR BR TS, BNZHA) |

WA fovr, govt, sprintf
| #8353 # : #include <stdlibh>

;ﬁ)‘{iﬁ i+ char *ecvt (double number, int ndigits, int *decpt, int *sign) ;

| NI ecvt O FIRNSH number HMAL ASCI 7R £, BY ndigis R7AT
TR, BEBEY, B3 decpt BHATRNERRZBERSEF MK
Wik (NEZERR), MHH sign BEABOERMWAZREERR, &
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BEAE, REENRO EFUAFI.

BB EE—-FR e, BT EEEEN satic, EBRA ecvt O Hfovt O,
KFIFRATRHER.

IR - AR B sprintf O R,

tinclude <stdlib.h>
main {}
{
doible a = 123.45;
double b = -1234.56;
char *ptr;
int decpt, sign;
ptr = ecvt la, 5. &decpt. &sign) ;

printf {*decept = %d, sign = %d, a value = %&s\n*, decpt, sign, ptr} ;

ptr = ecvt (b, 6, &decpt, &sign) ;

printf ("decept = %d, sign = %4, b value = %s\n*, decpt. sign, ptr} ;

A
""»_..-—'"'
GETE
(gpla
decept = 3, sign = 0, a value = 12345

123456

decept = 4, sign = 1, b value

fovt CRR ARSI TS, BIUSHA)

MR EB - ecvt, govt, sprintf
FL AW . #include <stdlib.h>
EN % : char *fovt (double number, int ndigits, int *decpt, int *sign);

BB : fovt O FIRESE number $HUR ASCH MEME, S ndigits For/h
PR Bt . FEBRET), 28 decpt IBHFENTE 4R P E S
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MR (WEEAER), T2 sign M EEWAREEE
Bf, EHHERIE, ZEBEENA 0. &K L

BB RE—-EE B, KEFRBERN static, HFHEAB ecvt O B font O
KT HRAESHER.

MLl . ERENA sprintf O ki,

#include <stdlib.h>
main {)
{
double a = 123.45;
double b = -1234.567;
char *ptr;
int decpt. sign:
ptr = fovt {a, 2, &decpt, &sign) ; /* MHEEET 2 vk
printf (“decept = %d, sign = %d, a value = ¥s\n®, decpt. sign, ptr) ;
ptr = fevt (b, 3, &decpt, &sign) ; /* IEEFET 3 ¥ */
printf (*decept = %d, sign = %d. b value = %s\n", decpt, sign, prr} ;
}

vt
decept = 3, sign

12345
1234567

0, a value

1, b value

H
1

decept = 4, sign

i gevi CRBARBETHE, RNUEHA) !

X WA« eovt, fovt, sprint
FAICH : Hinclude <stdlib.h>

E)Zﬁﬁ char *gcvt (double number, size_t ndigits, char *buf);
R gove O FIRKSH number B ASCI BT &, 24 ndigits R E
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AR E. gevt O 5 eovt () 0 fove O TRBMBHETF, govt O Fis
BREMFHEEEPMAREARTS. EHBAT), HRENFEFESBE
28 buf HHAREZH.

B B BE-TREEE, RS buf f55
€XD

#include <stdlib.h>
main ()
{
double a = 123.45;
double b = -1234.56;
char *ptr;
int decpt, si¢gm;
geve {a, 5, ptr) ;
printf {"a value = %s\n", ptr} :
ptr = gevt (b, &, ptr) ;
printf {"b value = %s\n", ptr) ;
}

k.

a value = 123,45
b value = -1234.56

I ) _striod (R BURTE SR T8) I

ﬁ%il atoi, ato!, strtod. strtol, strioul

ﬁ&i# : #include <stdlib.h>

ﬁﬂ,ﬁ! double strtod (const char *npte, char **endpir);

BIRE : stod O 2EESY npr FHE, RUWEOTHTH, HHELETR
ESFSA FiGhEER, BB HNERFRFHBRERE (0 A GHER,
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HEBERRE, & endpr 7% NULL, M&¥BATESEHMELN npe
PHFERFIEE @ endpr £, B3 npoe FHRARLTENS, MISEK E
(e) RFTTIEHFET. W 123.456 B, 123e-2.

B E O ERSRERR AR,
RMBE EBE anf O,
€X)

/* BERE a. b, c AFIRA 10, 2, 16 HHRBAKTF */
#include <stdlib.h>
main {)
{
char a()="1000000000";
char b{]="1000000000";
char c[]=" f£ff";
printf {*a = %d\n", strtol {a, NULL,K 0} ) ;
printf {"b = %d\n", strtol {b. NULL, 2} ) ;
printf (*c = %d\n*®, strtol (c, NULL, 16} } ;

11

w
u

1000000000
b = 512
¢ = 65535

F-str.tol CRP PR RN K B 1) |

g. atof, atoi, atwl, strtod, strtoul

B #include <stdlib.h>

!: long int striol {constchar *nptr, char **endptr, intbase);

REARB : srol O £EBH npu FHFREEY base KEWAKENH. 28 base
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WEMN 2 & 36, 8 0. B base {LRFAABAHHX, W0 base EH 10
WA 10 #iHl, & base A 16 MIEH 16 HFI¥. =5 base HA 0 BN
RRR 0 #5MHER, EE3Wmox WBEEFUSHER 16 HaHER, —
Fif strtol O SHEAHSE npr FHH, BIATHATHFR, HEBLH
FREAFSA FiEMESR BRIEERFHFENBERN (0 HRER,
HHERRE, HSH endptr AR NULL, MESKBIAS&KATEIER
nptr P F RSB endptr iR (A1

& B ff EERRENKERY, FUEE ERANGE HHE#RABEA emo .
WMWY . ERANGE HEMIKRTH S ML AEER.

€MD

/* BFFR a, b, o AREM 10, 2, 16 #HHBENTF */
#include <stdlib.h>
main {)
{
char a[]l="1000000000";
char b[]1="1000000000";
char ¢[]=* ffff~;

printf {*a = %d\n", strtol {a, NULL, 0} } ;
printf (*b = %d\n", strtol (b NULL, 2) } ;
printf {*c = ¥d\n", strtol {c, NULL, 16) } ;

a = 1000000000
b = 512
c = 65535

“strtoul CEFAFBEBRAERENE)

M @B . atof, atoi, atol, strtod, strtol
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BRI
SE S R
E R -

B B A -
W8

€MD

#include <stdlib.h>
unsigned long int strtoul (const char *nptr, char **endptr, int base):

sttoul () 282 nprr FHBERIESH base RKEBREFSHRYER.
Z¥ base TTHEM 2 Z 36, 3% 0. 55 base REFANMHHIFH, W0 base (A
210 QIR 1034, & base EH 16 MR 16 451%. 2 base N 0
IR 105, EERm WEEFULMER 16 HHEER,
—FFE stoul () SFHEH npe FRE, BAWEHNFEFH. BREL
FEWIE AR S Fiaildet, BRIENFRFRELERE (0) FRE
¥, FEERRE. F24 endpr 7% NULL, W&REHIGRHATWEL
B nptr PR)FFFEH @ endpr R[FL.

REFERG B, TMIEE ERANGE HHEE AN emo .
ERANGE fRERH TS BN AERER.

&% strtol ().

HXRYK -
R
EL R

isascii, toupper, tolower
#include <ctype.bc>

int toascii Cint ¢):

HRc LB : toascii (O RS o ¥Rk 7 HIH) unsigned char {f, B\GN&HHERE.

B B fF -

€l <

HFE TR SR ASCH IBFEH .
BT ASCH BEFEIRE .

#include <stdlib.h>»



24 LinnxC §REREEY

main f)
{
int a = 217;
char b
printf {*before toascii {} . a value = %d {%c) \n", a, aj ;
b = toascii (a} ;
printf {~after toascii (} . a value = %d (%c) \n", b, b} ;

}

A
v
{ ’ﬁuﬁﬁ%‘
before toascii () . a value = 217 {)
after toascii () . a value = 89 (Y}

X @M : isalpha, toupper
FA304E : #include <ctype.h>

55U B : intcolower (intc);

BRI . FBH o YASTFEUB RN TREH.

& B - BERRERHIEES, FRABRIESE ¢ HRE.

/* B s FHBANXSFERRENEFE */
tinclude <ctype.h>
main ()
{
char s[]=*aBcDeFgH12345; !#5";
int i;
printf {"before tolower {} . %¥s\n", s8) ;
for (i = 0; 1 < sizeof {s} , i++)
s{i] = tolower {s[i]) ;
printf (*after tolower () . %s\n*, s) ;
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}
ff“j
ey
before tolower () . aBcDeFgH12345; 143
afrer tolower () . abcdefghl2345; 45

ML FW : isalpha, tolower

#3354 #include <ctype.h>

ﬁlﬁﬁ int toupper (intc);

BERW . £2% o W EFRMEEMBRIAS FRER.

B Bl : BESRENASTE, ERRERUKSE o HEE.

€D
/* % 5 PHENDNSTERAIAETE */

#include <ctype.h>

main {)
{
char s[]="aBcDeFgH12345; | #5*;
int i;
printf ("before toupper (] . %s\n", s} ;

for {1 = 0. i < sizeof (s) ; i++)
5(i) = toupper (s[i)} :
printf {*after toupper {) . %s\n", s} ;
}

before toupper () . aBcDeFgH12345; !14$
after toupper ()} . ABRCDEFGH12345;!#$

i
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XA
23304
y 341 &
PSR

mallo¢, free. realloc, brk
#include <stdlib.hz

void *alloca (size_t size);

alloca () FIREE size FFHAFEEMR,. KM malloc/calloc A FIAY

&, alloca () RMIBHEZTRE (stack) PEREBRNTE, HHERKERN2E
shEE U =) .

: HERERIGEE G, KMWEER NULL,

WX
FXCH
EX R
iR -
B B -

malloc, calloc, free, l‘eall(JCs sbrk

#include <stdlib.h>
int brk (void *end_data_segment);
brk () FREKSH end_data_segment FTH5HIEE N BIEETEE.

+HERBOHARINER 0. BHEBAKMMWER -1, 4§ ermo
ENOMEM.

G
e 2% 4 3
X A
BB -

malloc, free, realioc, brk
#include <stdlib.h>

voud *calloc (size_t nmemb, size_t size):

calloc () FIRACE nmemb THLEHIAFRN, BRI KADA size, I
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REE M S — N RN . XANER TFRM A AR EHFA: malloc (nmemb
*size); Aid. FEFH calloc () BEEAERNSBATABTMELY 0.

B A {4 . SRERIINGERE &, KBURE NULL,

/* BHEERE 10 4 struct test g */
#include <ztdlib.he
struct test
{
int afl0);
char b([20];
i
main {)
{
struct test *ptr = callec (sizeof (struct test) , 10} ;

@ B malloc, calloc, realloc, brk
3L 3r#k ¢ #include <stdlib.h>
& S % - void free (void *pir);

WBIRW : S8 pr AFERAEHTH malloc O, calloc O 5 realloc () FriREIFMHFIE
g WA free O 5 pr FIRMAFZRAELHNE. BESHE pr FiiE
FIAFTMEER B R R AL, DR free O ATREESH LIEN
WIRSEmEE. H28 pir 3 NULL, W free () A&FHEH.

HEHRS : sbik
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B 3CH -
EXEE
BB

B | -

e M

#include <unistd.h>
size_t getpagesize (void );

B~ THIKAD, BAAFET (bye). IWRHRENS KD, R—ELH
a3 TR AE R

WIET LR

: fE Intel x86 LILIKM{ERY 4 4096 bytes.

include <unistd.h>

main ()
{

printf ["Page Size = ¥d\n", getpagesize () } ;

}

MXds -
Fd 3 -
L R
iR -
B Ml

i

void *p =

calloc, free, realloc, brk
#include <stdhb.h>

void *malloc (size_t size }:
malloc () FIREBEAFEE, HKPHEER size B,
ERCEREINRE—5, KMMRFE NULL,

malloc (1024) . /* BB 1K AIAF */

]

: MuUnmap, open
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2L 3H

#include <unistd.h>

#include <sys/fmman.h>

€ S i B - void *mmap (void *start, size_t length, int prot, int flags. int fd. off_t offset);
mmap (} FERBENLHAZBRABINED, HZAFRBHOERNZE

PR m

BMELAENES,

ZH start TRIDACH AN R RN, BERD NULL, RFILREE)
e Mshl, ¥R ZHE 2R Fl. BH length fARK P L RYH N
HWNEATE. S8 prot KRB KBHERFHRX, FFHHE.

PROT_EXEC  BRBRIKETHAIT.
PROT_READ M5 X 388 AT 48 Y
PROT_WRITE BRI E A,
PROT_NONE MRS XIEAGRFR.
B flag SR MBS KA & P

MAP_FIXED

MAP_SHARED

MAP_PRIVATE

MAP_ANONYMOUS

MAP_DENYWRITE

MRS stare B0 Mhk % B Th i T bk &
B, TRFEMS, AxiiEsiE. BE R
18 F LA .

RS XA G A SRS B HIE N, WAL
FEABRS I R,

SN KB EARES=E — DB E
#, AEAR “EARNEH” (copy-on-write). ¥
WX B MM EXBT TR REEN TN
5.

BIELZME., kRS2SR A, TR,
m 2 X TP i gt =,

AAFRNFRENEARE, Ry XhEE
EEPN: O 313 ER42 EiEE R
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B I | -

HIRICH -

MAP_LOCKED RMHEEBEE SRR ERBAEEER

(swap ).

A mmap () BFAZEIRE MAP_SHARED 5% AP PRIVATE. 2% fd
A open O REIGCHHIRR, KEKBREIINFHLE. 2% offset
VB mEE, BFREN 0, KEMNTHBW AN, offset £
b I NG N OF 5 S

+ MLE R Th MR Bl s K ) N R dh ok, BN [E] MAP_FAILED (-1),
HiRREET ermo H.

EBADF SH fd ARAEBRN LA,

EACCES FHEHMRAR. B R MAP_PRIVATE & F L0/ oliE, {6
F MAP_SHARED WE#H PROT_WRITE LA B Z I EEB A,

EINVAL ¥ start. length & offset H§—F 5.
EAGAIN  H-#8ifE, BEF AL AEEE.
ENOMEM KR E.

/* FA mmap () FEW /etc/passwd XHRB */
#include <sys/types.h>

tinclude <sys/stat.h>»

$include <fcntl.h>

tinclude <unistd.h>

tinclude <sys/mman.h>

main ()
{
int £d;

void *start;

struct stat sh;

fd = open ("/etc/passwd*®, G_RDONLY} | /* ¥ /etc/passwd */
fstat (£d &sb) ; i MBXHRD »/

start = mmap (NULL, sb.st_size PROT READ MAP_PRIVATE, fd, 0} ;
if (start == MAP_FATLED] /* FIESERBEIY */
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return;
printf ("%s* start) ;
murmap (start, sb.st_size) ; /* BREE */
close [fd) , I RAXH %/

*}wﬁﬁ% |

root. x. 0. 0. root. froot, /hin/basgh

bin, x, 1. 1, kin. /bin.

daemon. x. 2. Z. da=mon. /sbin.

adm. x; 3. 4, adm. /var/adm.

lp. = 4. 7. lp, /var/spool/lpd.

sync. x. 5. 0. syng, /sbin: /bin/sync

shutdown. x. 6. 0, shutdown. /shin, /sbhin/shutdown
halt. x. 7. 0. halt. /sbin. /sbin/halt

mail. x. 8. 12, mail, /var/spool/mail.

news- ¥x. 9. 13. news. /var/spool/news.

wucp. x. 10, 14. uucp. /var/spool/uucp.

operator. xX. 11. 0. operakor, /rcot,

games . x. 12, 100, games, /Jusr/games.

gopher. x. 13, 30. gopher. fusr/lib/gopher-data.
ftp. 2. 14, 50. PTP User. /home/ftp.

nobody. x. 99. 99, Nobody, /.

xfg. ®. 100. 101. X Font Server. /et¢/X1l/fs. /bin/false
gdm. x. 42, 42, . /home/gdm, /binsbash

kids. x. 500. 500. . /home/kids. /bin/bash

e i A 1 k| AR e WA g e

% % - mmap
AU ¥ : #include <unistd.h>

#include <sys/mman.h>
SE S %% : int munmap (void *start, size_t length);
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BN : munmap OO BPREGHZH start BTIRHBRE A RRGIE, B8 length T
RHEERNATERD . BIERERNH A exec HRRHENITHIOEFH,
BRSH A TF & BEIIRER, 1B 5CFRR BY A9 S0 H R A T 2 Rt g

BB WEEREETINEER 0, FERE -1, $HRRETFET ermo H1.

LB . EINVAL B3 start B length &,
8 il 2

&Z% mmap ().

I #F B : malloc, calloc, free, brk
FiLr 4 : #include <stdlib.h>
ESN EB : void *realloc (void *ptr, size_t size);

RN : 28 ptr HIEELHT B malloc (). calloe () B realloc () FFi&[EKTHRE
Wi, MBE size AFEENNT LD, HETHENTREN, E28
size HERERETRR D, ATAEHASWE, HEEMEH AREAT
R BE size ERERBETRER, W realloc () A& &ZREFER
i, REMATRASUE, BHEZBNAFENAEE. E25% pu 1§
#oh NULL, WABASTF malloc (size) ;&S size B4 0. HIARN
BF free (ptr);

& B o EEBANMGEE 4, SMAEE NULL,
Gl «

#include <stdlib.h»>
main ()
{
char *ptrl = malloc {10} ;
char *ptr2;
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memset (ptri. *a', 10) ;

* (ptri+l0} = *\0';

printf {"before realloc . ptr = %x [%¥s]\n", ptrl, ptrl} ;
ptr2 = realloc {ptri, 40980) ;
printf (*after realloc . ptr
}

H

$x [$s]\n", ptr2, ptr2) ;

gt 3

before realloc . ptr = 8049340 [AARAAARBAA]

after realloc . ptr = 8045840 [AABAAAAADA]

¥ &% : malloc, calloc, free, realloc, brk

£330 ¢ #include <sudlib h>

% S Ha 8 : void *sbrk (ptrdiff_t increment);

EIRW ¢ sbrk O FRBMERFTROEETE, #MA/NHSE incre ment H#IE .

BB S REORR AT NR P i, SERBFHNRAT R BEER AR WRR -1,
¥ ermo ¥4 ENOMEM.
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A M) o M e o et

WX HR Y : time, ctime, gmtime. localtime
#3330 - #include <time h>

€ S % : char *asctime (const struct tm *timeptr);

B W : asclime O B2 timeptr ATHEM tm FHPRE RERRE SRR
MRt B R T, AERERUFHRESER. EHCEMHRE
W ], R ERRN

"Wed Jun 30 21: 49: 08 1993\n"

BBl SERRMAXKNEEDNRY, KT HETRSEIEA. LARE ctime ()
AT AR S YRR RREA.

BEBED - R R E A L
€l

#include <time.h>
main {)
{
Lime_t timep;
time (&timep) ;
printf {"%s" asctime (gmtime (&timep) ) } :
}

S
et ]

f
L \
Sat Qct 28 02, 10. 06 2000

HEHEE : time
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Fk AL . #include <timeh>

EL R : clock_tclock (void)

BB IRW - clock O AIRMGHEN M CPU HALIRT A
iB Bl g - ZEHEEFSH CPU B KL,

MXEE : tme, asciime, gmtime, localtime

k3t . #include <time.h>

SES %% : char *ctime (const time_t *timep);

B ctime O HBY timep PHEAY time_t SIS RERRE T RF A
KRR BER R A, RESERUFHERSER. kR¥CLhNRE
BRI, FRRERHA: "Wed Jun 30 21: 49: 08 1993\n". EHIHH
SRR B H RS, M7 1 R A RS IR

B B R R R e E B

#include <time.h>
main ()
{
time_t timep;
time (&timep) ;
printf {*%s", ctime {(&timep) } ;:
}

3
R

Sat Oct 28 10, 12, 05 2000
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L e T e e o g .

AR : time, ctime, gmtime, localtime

s+ #include <time.h>
SE S H B . double difftime (time_t timel, time_t time();
R . difftime OO R ESH timel § time0 BTCE IR R 280, £B L double

RRMERE. BASHOMBERE 1970 F 1 B 1 HENSHEUE
K UTC KA.

B B BREREREEEZE Y.

MW RBk : time. ctime, gettimeofday
#2330 ¢ #include <sys/timeb h>

SEM H% - intfiime (struct timeb *tp);
iR : fime O BHATHRIEMS p FIRNEHER. o e L.

struct  timeb {
time_t  time;
unsigned short millitm;
short timezone;
short  dstflag;

}:
millitm AT —F
time AMNATI970%E 1 B 1 HEAS BB,

timezone A E R Greenwich HZEGIEHE, H61 458,
dstflag AARNAREPBIERS, mREAEIRRBHBLY
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M E.
E i MR EMAIEE 0.

#include <sya/timeb.h>
main ()
{

struct timeb tp;
ftime (&tp) ;
printf {"time. %d\n", tp.time) ;:
printf ("millitm. $d\n*, tp.millitm) ;
printf {("timezone. %d\n", tp.timezone) ;
printf {(*dstflag. ¥d\n", tp.dstflag} ;

time. 974857338

millitm. 215

timezone. -540

dstflag. O

i gettimeofday (HU3H Bt IH)) I

o

$al ] §

time, ctime, ftime, settimeofday
#include <sysftime.h>

#include <unistd.h>

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

gettimeofday () SIRHAFIMKEIH tv FrIgMAHER, SR X HE |
MEH = BB EP. timeval EHIE XA

struct timeval {
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long tv_sec; /* Fh¥/
long tv_usec: gk
b
timezone 45445 X A:
struct timezone {

int tZ_minuteswest:  /* F} Greenwich T[] E T £ /b4rih+/

int  tz_dsttime: 7+ HRTTAIRTRIBGAR & +/
¥
FARFRAGEHEE XE fustfinclude/sysitime.h. tz_dsttime FTSEFIR AW
T
DST_NONE 7 NMEH
DST_USA P K #
DST_AUST e B
DST WET /* FHER (Western European) */
DST_MET /* HEE (Middle European) */
DST_EET * Z# (Eastem European) */
DST_CAN * mEX
DST GB P KAFIE
DST_RUM M BLRT #
DST TUR * THK ¥

DST_AUSTALT /* ## (1986 SFLUF) */
B B AOTIBER 0, RRUER] -1, HRRBET emo.
IREES . BFAULT 154 tv 2% 1z Fiism iy e S IaAR M 72 B IR

€D

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

main ()

{
struct timeval tv;
struct timezone tz;
gettimeofday (&tv, &tz) ;
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printf ("tv_sec. ¥d\n*, tv.tv_sec) ;

printf {"tv_usec. $d\n", tv.tv_usec) ;

printf (*tz_minuteswest, %¥d\n", tz.tz_minuteswest} ;
printf {(*tz_dsttime. $d\n", tz.tz_dsttime) ;

}

¥y

tv_sec. 374857339
tv_usec, 136996
fz_minuteswest. -540
tz_dattime, 0

“gmtime (508 F RYRIIHRIAH B

: *ﬂ%ﬁﬁ time, asctime, ctime, localtime
#Ie I : Hinclude <timeh>
E)‘Lﬁﬁ struct tm *gmtime (const time_t *timep );

B gmtime O KBH timep FIEH time_t HHGPRIE B BARTHFHE
Rueta AR A, RERERAEH m BB EH m §Th:
struct tm
{
int tm_sec;
int  tm_min;
it tm_hour;
int tm_mday;
int tm_mon;
int tn_year,
int tm_wday;
int tm_yday;
int  tm_isdst;
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tm_sec REEWBH, EEHEEN 0-59, BATE 61 #.
tm_min RERMS Y, B®EN 0- 59

tm_howr  AFEEENNE, EEH 0-23,

tm_mday  EEARIRK. EEA 1-31.

tmmon  {EEMAH, M—HER, GEA 0-11.

tm_year M 1900 EERESHEY.

tm_wday —ETHBEYE, WEBAHER, TEHHN 0-6.

tm yday MSE 1 H | AEEZESHRE, TWHN 0-365.
tm_isdst H T 2905 18] (19 B b .

e o IR B (1R ) F TR B0 X EEHE, TR UTC WA

B Bl - BE%H m RERBWH UTC .

¥include <time.h>

main {)

{
- char *wday([l}={"Sun", "Mon", "Tue", "Wed*,K "Thu" “Frin", "Sat"};

Lime_t timep;

st.ruqt tm *p;

time (&timep) ;

p = gmtime (&timep) ;

printf ("®%cd/%d/%d ", {1900+p->tm_yeax) , (l+p->tm_mon) ., p->tm_mday} ;

printf ("%s ¥4d; $d. 3d\n", way [p~>tm_wday} , p->tm_hour, p->tm_min p->tm_sec) ;
}

2000/10/28 Sat 8. 15. 38

i localtime ({5253 HBySEMERD l

ARy : time. asctime. ctime, gmtime
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R - #include <time h>

M % : struct tm *localtime (const time_t *timep );
P

AEiRM : localtime () MSH timep FTIEN time_t WG EH BB ELH R
FRARINE A Z R AL RARGERBEH m &R, &H m NELF
&% gmtime (). HRLGERIREE D HCZERR DX,

B B) - R[EEH m R B ETH SRR .

#include <time.h>
main (}
{
char *wday[]={"5un*, *Mon*, *Tue* *“Wed" K *"Thu*, *Fri*, "Sat*);
time_t timep;
struckt tm *p;
time (&timep] ;
p = localtime {&timep} . /* BBYHbAfE */
printf ("%d/%d/%d ", (1900+p->tm_year) , [l+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 1l. 12, 22

mktime (YRS HBCE SR MBS

HMP : time, asctime, gmtime, localtime
FJ 3 #include <time h>
E)‘L ﬁﬁ '+ time_t mktime (struct tm *timeptr);

am;m mktime () FIREL% dmeptr FTIgH0 m EHHEBEERBMAAIT 1970 F 1
A1 HOHOOZOBHEEESH UTC HRIFTEEMIE.
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B | ERAHYH.
€D

/* f time () EUSETE) (B} |, FIA localtime {) HHRFL struct tm
EFIR mktime () 4 struct tm EHRHEFEHHH
*/
#include <time.h>
main (}
{
time t timep;
struct 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 (i H#iiIn{R)

iﬂé‘éﬁﬁ time, ctime, ftime, gettimeofday
kM - #include <sys/time.h>
#include <unistd.h>
% iR - int settimeofday (const struct timeval *tv, const struct timezone *tz) ;
PR : settimeofday (O ST BB M Bt v FIBREHER, HHNENE

BRI tz TSRS, HRAMEHIESE gettimeofday (). &, RE
root A% PRI GEAE I v ¥ 45 ch e ).
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iE B A -
HWRRG

BIANRE 0, KMGRE] -1, HFELEET ermo.
EPERM  3f3EH root tL[RIAR settimeofday (), BURAHE.
EINVAL  WRHEANBERNERE, TiEERTERE.

HX 6
=L
e SLRE
HRBRY -

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

size_t strftime {char *s, size_t max, const char *format, const struct tm *tm) ;

steftime () 3584 m ORFEISH, KEBSH fomat FTIFEMFH B
RN, HEBNFHEAEERHHNEY s IENFEHEEAD, %
FHENBRARKEAZH max FiEHl.

ZH format MIHEF R AT HBMELEM, 2N % FHEE
#, THEEEAES

%a LMEHABNZIFSEE, W Sun.
%A  HEHABBTESLR, W Sunday.
%b  HHAGHES.

%8 A AHHTEELRK.

%e  MHEAMB R SEBERE.

%C Ll year/100 FTiREAr.

%d  BREMRE, ExriER 01-31

%D  HET "%em/%d%y" k3.

%e  WRE %d H-TBERORYE. ®RER 1-31
%h  F %b AR,

%H  Ch 24 EPRIERRDESEL (00 - 23),
%] B 12 BRIR AR (01 - 120,
%) —EFRPIRE (001 - 366).

%k WE %H, HERER 0-23.
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%1
%m
%M
%n
%p
%P
Yor
%R
%5
%S
%ot
%T
%u
%U
Tow
%W
X
%X
Ty
%Y
4
%%

wFE %l, BRRER 1-12.

Air (01-12).

440 (00-59),

) \n o

ERITEER AM R PM ER.

M %p #F, BREAPEN am A pm RR.

MY TR "%l %M: %S %p" .

HATHA "%H: %M ¥,

M 1970-01-0100: 00: 00 UTC HiEREA KB,

PE (00-60),

A \te

24 MR EER, WEFEH "%H: %M: %S" KR,
—EWdPHERAH, BH 1-7, BEW—M 1 FH.
—EPHEPEYE (00-53), —AE—AERB BN 01,
—ERTMEMAY, Bl 0-6, EMHMN 0 F.
—EPE 2 (00-53), —AS—AEHW—FHN oL,
LHHE S AR,

SHBIE HHBRIRR

— SR EL (00-99).

TEHATLERETR.

{& KA X R .

‘% 5.

B H - EEEHESK s FENTRSSKANETHR. FRBENSERRY.
WARRE 0, REAXIHFRARNBYE s W, EART—ERBRRE.

RS - AERE TZ 0 TC_TIME 2¥mREER.

#include <time,h>

main ()
{

char *formacl] = { "%I. %M. %5 %p ¥Im/%3d %a ",
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"$x 3K %Y *,
NULL
¥
char buf(30];
int 1i:
time_t clock;
struct tm *tm;
time (&clock) ;
tm = gmtime {(&clock} ;
for ( i = 0, format[i] {= NULL, i++)
{
strftime (buf, sizeof (buf) , format[i}, tm} ;
printf {("%s =» %s\n", format(i), buf) ;
}

%I, M, %3S %p %m/%d %a => 02, 13. 15 AM 10/28 Sat
x %X %Y => 10/28/00 02. 13. 15 2000

I | time (HUR H HIRIIIR ) l

:_ ﬁ;’éﬁﬁ ' ctime, ftime, gettimeofday

LI Hinclude <time.h>

L H : time_ttime (time_t *1);

BERW . BERESEEMAT 1970 4 1 5 1 BY UTC HIGM 0 K 0 5 0 BEREEH

RERELNDH. MR « FEFHREOE, RRHBXHERHERFT « 48
BRI N .

B | @ BTHEERE, SMEE ((tme_t) -1) {4, #EEERET ermo .

#include <time,h>
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main ()
i

int seconds = time { {time_t *) NULL} :

printf {"3%d\n". seconds} ;

}

HX R -
R -
E LR -

s

B Bl -

ctime, ftime, gettimeofday
#include <time.h>
voud tzset (void)

extern char *tzname[2];

tzset () ARNIFELE TZ WHERTR wname, BWEEMNFRTER
BRI SR X. HEERNEHS O RALARE. EHRETE TZ ¥
HE, £RTR tzname 2K Mletclocaltime % HBER LMMNEK. WE
R4 E TZ MEXR NULL, SRTZEH. WHER UTC K.

WRHERAFERAL, #ANBREREE tzname,



CH/\PTER :

:%ﬁ%ﬂﬁmﬁ‘
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HxXEE

23 340

B g

RS

CE_BA

bemp, strcasecmp, stremp, streoll, stenemps strmcasecmp

: #include <string h>
R
B AR

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

bemp () FISELLE s1 1 s2 FHiEMIATEKIAGT o 450, 2% 0 K 0,
& [E o,

HZH sl M 2 FRMATFATSESARMER 0 6, SWERES
iz

BUAFA mememp () B4R,

iE 2% mememp (),

HXmE .
R -
E X R -
B IR

i B
W

)

memccpy. memcpy, memmove, sticpy. strncpy
#include <string.h>
void beopy (const void *src, void *dest, intn);

beopy () 5 memepy () —HERRAEEN src FIHHATAZER n AF
T E| dest BRiRIMAL, Tk, 28 stcc 5 dest HBLREIEH R E.

x
FILFH memcpy OO B,

finclude <string.h>
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main ()
{
char dest(30]="string (a) ";

char sra[30)="string\0string":

int i;
boopy (sre, dest. 30) ;/* src ISHHIRER */
printf {*bcopy () . "}

for (i = 0;1 < 30, i++)
printf {"%c ", destli]] ;
memepy (dest, sre, 30) ; /% dest ISEALTER] */
printf {"\nmemcpy (} . ") ;
for (1 = 0, i< 30, 144}
printf (*$c ", dest[i]} ;

}
-
(RER
beopy {} . string string

memcpy () . string string

hzero CE—BRRANRLENE)

A3 @¥ : memset, swab

FL 30 ¢ #include <string.h>

e @B voidbzero (void*s, intn):

BB - brero O SHBH s FHROAFESN 0 A7, SBEABMH. HLT

A memset (void *s), 0 , size_tn);
B E L
R - B memset O BUK
Gl

EHF* memset ().
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HXEs : &

FL 3Pk ¢ #include <string.h>

SEL R : intffs (inti);

BBRE - s O SBEEERL, HAFHSY i FWPE—A, BEAAHRIPEH
H (D M BgE.

B | - BEE B 322, RAMERSUREENEE. REHEER 0,
BEARA - MNERR, ZFTELIF.

el

#include «string.h>

main ()
{
int 111 = {0, 1, 2, 4, 8 16, 32, 64};:
int j; '
for (§ = 0, j < 8, j++)
printf (*%d . %4 \n*, i(j1, ffs (i[j)} } ;
}

A

w2 = O
N T N R =
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HEEB : rindex, strchr, strrchr
Fdk 3 F : #include <string.h>
E N RY : char *index (const char *s, intc)s

BRI : index O ADREHMBH s FHAPE—MHANSH o ., REKET
FRHBRRYHIERR] . FRBEETH (NULL) AT H—#5.

B B WREIEENFHIEE ST FRELE, FWER o,
€D

#include <string.h>

main ()
{
char *s = "0123456785012345678901234567890";
char *p;
p = index (s, 'S') ;
printf ("%s\n", p) ;
}

P
o

56789012345678901234567850

— (m S

MR @ % : beopy, memcpy, memmove, strcpy. stmcpy
LM - Hinclude <string.h>

TEM ®F : void *memecpy (void *dest, const void *src, intc, size_ta) ;
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BB : memccpy O FARIEN src FTIERIRTEN AR 0 PFHD dest Figiihl
F. 5 memcpy () FRME, memecpy () LEFGINNESRY ¢ T
IR, TEMEE dest PN ¢ MT—AFHM.

B I {H : BEEE dest PEN ¢ WT—PFHIRE. BRE 0 R scc FIEN
A#EA n MFHPRAEN ¢ BTEH,

#include <string.h>
main ()

{

char all="string( a )*;

char b(l="string { b ) *;
memccpy (a, b, 'b', sizeof (b} } ;
printf {"memccpy (} . $s\n", a) ;

memccpy (} . string ( b}

memchr (fEE—AERBEPER—EEN)

X B : index, rindex, strchr, strpbrk, strrchr. strsep, strspn, strstr
Y3« #include <string h>
Eﬁﬁﬁ void *memchr (const void *s, intc, size_tn);

WM - memchr O MAFFEED s FEONEARH o AFT. BRERE—
B5h ¢ FEYH, WEFRTSRZETRES.

B OE Y BRI ESTEREZ TR, TUEH o.
XD«

finclude <string.he
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main ()
{
char *s = *(0123456789012345678901234567890";
char *p:
p = memchr (s, '5', 10} ;
printf ("%s\n*, p} ;

Gk

56789012345678901234567890

‘ mememp (HLEAEAL) I

tﬂ%ﬁﬁ P bcmp, strcasecmp, stremps streoll, strnemp,  strncasecmp
&M #include <string.h>
Eﬂﬁﬁ int memcmp (const void *s1, const void *s2, size_tn);

RWEB : mememp O BIRIE sl M 52 FiRONEREN o HFH. FHELD
(L R LA ASCH 9% E R R E, SLBFIRA TR RIE. mememp O
Bhk sl B FRARE 2 F-ATRME, HEEN o NESENK
BEANEE, TEEARS 0 MEEHER. flm, FHE "Ac" F "ba"
BNEIBEEFEHF A (65) F b (98) HEME (-33).

B B M B8N s B 2 FilOAFARSELMANER 0 . st HFKXT
s2 MREATF 0 ffE. st FHHTF s2 MREANF 0 #1E.

#include «string.h>
main ()
{

char *a = "aBcDeF";
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char *b
char *c
char *d

tH

*AbCJAEL";
*aacdef";
*aBcDeF*;

printf {*memcmp (a . b) . %d\n", memcmp { {void *) a, (void *} b 6} ) :
printf {(*memcmp {a , c} . $d\n*, memcmp { {veid *) a  [woid *} ¢, 6} ) ;
printf {"memcmp (a , 4) . ¢d\n", memcmp [ {veid *) a, (void *} d, &} ) ;:

}

e
mememp (a0 k) . 1 i FHE a > FH b, RE 1 xS
mememp {a . ¢) . -1 /1 FHABR a < FHE D, BE -1 */
memcmp {a . d) . 0 /* PR a = FHB b, BE 0 */

“memcpy (¥5MPIFFRE)

X R -
F -
e S ER
R

B B A
K
€«

bcopy, memecpy, memcpy, memmove, strcpy, stmcpy

#include <string.h>

void *memepy (void *dest, const void *src, size tn);

memepy () FERFEN src FriBMAHFRERN n TETE dest Frgm AL
t. 5 siepy O BREMR, memepy () SZREHEH n 45T, FLHE
BEFZBER 0 HEE,

REITER dest B9¥REt.
Tatt src W dest FIEHNERBATES,

#include <string.h>

main (}

{

cl'iar al30)="string (a) *;
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char b[30]="string\0string";
int i;
strepy {a, bl ;
printf {"strcpy {) . "} :
for (i = 0;1 < 30, i+4)
printf ("$c ', a[i]} ;
memcpy {a. b, 30} ;
printf {"\nmemcpy {} . *} ;
for (1 = 0, i< 30, i++)
printf {"%c * alil]) ;
}

strepy [}, string a )

memcpy {) . string string

HXm S - sufry
Fd 3k - #include <string.h>
ESLE& . void *memfrob (void *s, size_tn);

R : memfrob () FIREBEH s FHEMARSEE n MFEHS 42 f XOR iE
&, MRRALBE SEZHRRE, REERAMRANSKER memfrob
O WA BLE.

B M RESERIE R AFEER L.
FEE e : LR ECY Linux 5H.

$include <string.h>
main {)
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char a()="This_is_memfrob";
printf {"Before first memfrob {) . %z \n" a) ;

memfrob {a, strlen (a) ) ;
printf {"After first memfrob () . %8 \n". a} ;

memfrob {a, strlen {(a) } ;

printf ("aAfter second memfrob {) . %2 \n", a) ;

}

Pt

Before first memfrob () . Thics_is_memfrob
After first memfrob ()} . ~BCYUCYuGOGLXEH

After second memfrob (} . This_is_memfrob

_memmove (F5MAEAZE)

HERY
kM
X

F1 e LR

B\
R

beopy, memecpy, mMEmepy. Strepy, stmepy
#include «<string.h>

void *memmove { void *dest, const void *src, size_tn);

memmove () 5 memepy () —HERAREN src HIIRPNFHNERN o
PTFHE dest Frigiidbit £, AREBE, 2 src F dest Frig s
EBF, memmove () {AANLIERMEHE, AdhTHELEEEH
memcpy () B§{8Lk,

REER dest BB .
JEEF scc A dest FRIBRINFERBATUESR.

2% memcpy ().
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MR EE : bzero, swab

F R« #include <string h>

£ B : void *memset (void *s, intc, size_tn);

A B - memset O SWBY s HEMAFRER 0 METUSH ¢ |A, RiF

EERE s M. ERBEFN, ERFERX-HAENHEL nemse
O FHHEHRE.

B B BRER s BES.
Wmis . 2% c 2500 int, (BLHR unsigned char, FLUEEE 0 3 255 Z 4.

tinclude <string.h>

main ()
{
char s[30];
memset {5, 'A‘', sizeof (s) ) ;
$130) = *\O';  /* FHBGEEIL 0 GRFH ¢/

printf ("%s\n" s} ;

AR

X Br - index, memchr, strchr, strechr
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E IR
]
iR

B B

#include <string.h>

char *nndex (const char *s, intc);

rindex () RIKHBY s FHEPRE—IHMNSH o bht, REH
T HBNAR R, FHBARFH (NULL) B4 FHE—H4.

WRKBEE N FHWREIZ TR ERN, FUERE o.

#include <string.h>

main [}

{

char *s = "01234567590123456789012345678%0";

char *p;

p = rindex {s, '5') ;

printf ("%s\n", p) ;

}

i
ewgtﬁ&%

567890

XA -
RK I
TE S B
BB IRW

B I {4 -

bemp, mememp, stremp, streoll, stmemp
#include <string.h>

int strcasecmp {(const char *sl, const char *s2);

strcaseemp O FIRLLESH 1 A 2 FHE, KERNSAZEZEANER
%ﬁﬂ

ESH s W2 FFBARMIRE 0. s1 KEHEXT 2 KEMEEXTF 0
H{E. sl KEEDT s2 KEWEEHNF 0 BE.
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#include <string.h»
main ()
{
char *a = "aBcDeF";
char *b = "AbCAEf":;
if {!strcasecmp {a, bl )
printf {"%s = %s\n*, a; b).;

X% - beopy, memccpy, memcpy, strepy. strncpy

FiL Y - #include <string h>

€ X % - char *strcat (char *dest. const char *src);

WBLE) : sreat O £BEY sc FHEENHSY dest FEHFHER. £—18
¥ dest BEFRBRTEREHELE NHFFH.

B B RESH dest MFEHRERLIL.

#include <string.h>

main (}

{
char a[30)="string (1} *;
char bll="string (2} ";

printf {"before streat {) ; $s\n*. a) ;
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printf (*after strecat {] . $s\n", strcat (a, b} } ;
)

G

before strcat {} . string (1}

after strcat () . string (1) string (2)

strehr (BRSPS HAMETFE)

5 F B : index. memchr, rindex, strpbrk, strsep, strspn, strstr, striok
F3 4 : #include <string.h>
SE S E# : char *strchr (const char *s, intc);

M RW : suchr O ARKHSE s FHBDE-NHANSY o ik, REREF
TR AL IR .

B B - mMREIEEHFHE ST AL, FUEFR 0.

#include <string.h>

main {)
{
char *s = *D123456789012345678901234567890;

char *p;

p = strchr (s, '5') ;
printf {"%s\n*, p) ;

56789012345678901234567890
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| p- ( $ )

X% : bemp, memcmp, strcasecmp, strncasecmp, strcoll

Rk : #include <string.h>
= RE : intstcmp (const char *s1, const char *s2);

PR : sromp O ALRILERESE sl 0 2 P&, FHBRPRLLE R ASCI
BE LRRERRE, WEFRAFRFNE, stemp O HEH s1 F—4
FHERE 2 FFHE EZES OWHSASHR TAFEN, HE4E
AKX 0 MEEEER. Fliw, FHE A" M "ba" WEWEEFFR A
(65) F 'b' (98) MIZ{E (-33).

B Wl EFE s A2 EREMERMER 0. s1 FHFXT 2 WEEXT 0 MIE.
sl BT 52 WRENT 0 .

Gl

$include <string.h>

main [)

{
char *a = "aBcDeF";
char *b = "AbCABE*;
char *¢ = "aacdef”;
char *d = "aBcDeF";

printf ("strcmp (a , b} . $d\n*, stremp (a. b) ) ;
printf {"stremp {a , c} . ¥d\n", strcmp {a, ¢) )
printf ("strcmp {a . &) . $d\n", strcmp {a, d} ) ;

}

@ﬁ}.ﬁ/& :

stremp (a , b} . 32 /* PR a > FRB b, BB 'at N AT PEME 32
stremp {a . ¢} . -31 /* THBR a < FFE ¢, EE B A 'ar B4EE -31 */
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stremp (a |

g . 0 /* FHH a = FRH 4 EE 0 */

R reoll (R 1 | IO T A TE IO A ICE T )

HXRE -
FhuH -
X R

stremp. bemp. memcmp. strcasecmp, stmcasecmp
#include <string.h>

int strcoll {const char *s1, const char *32);

R :streolOSEF BT R LC_COLLATE FRISE MISCEHFIRE RLLR S s

2 b {f -

W i

€D «

52 FHH.

EBH o1 M2 ZHEMRMER 0. s1 HAT 2 MEREILTF 0 94
sl FHAF s2 MREANF 0 9.

# LC_COLLATE A "POSIX" & "C", M streoll () 5 stremp () fEH %
EY i EN

EHE% stremp (),

~ strepy (BMEHE)

HXmE -
kI -
EX A
B -
B |-
B nist B

becopy, memccpy. memcpy. memmove

#include <string.h>

char *strcpy (char *dest, const char *sic);

sticpy () 2B sic FHEENESH dest FrEMHIL,
B[S dest WFH B R HAL.

WERBH dest TIBHRFTRANEKR, RRFEREMNET (Buffer
Overflow) MIHRERN, ERSEFHFHNEE. HHM stncpy O ¥
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AL,

#include <string.h>

main {}
{

char af30]l="string (1) *

char b[]="string {2] "

printf {*before strcpy {) . ¥s\n*, a) ;

printf {"after strepy (} . ¥s\n", strepy (a. b} ) ;
}

(ﬂ.ﬁﬁﬁg

before strepy () . string (1]
after strepy () . string (2}

strespn (BEFRBPELRE TR NI FHE)

MR BB : strspn
2303 4 ¢+ #include <string.h>

T B : size_tstrespn (const char *s, const char *reject )

BRERW : strespn O ASH s FHRBHNALTEEENTR, MIZEFHETEAE
S reject FIRNFHFED. BRMYE, 3 strespn O BRIBIHERD n,
MARERB s FFRELEE 0 MNEFHAGTERD reject HMFER.

B Il {f . BRFFE s FLEEATFHE reject WHITFHEE.

#include <string.h:
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main {)
{

char *str = "Linux was first developed for 386/486-based PCs.";
printf {*%d\n", strcspn {str, * *} ) ;

printf (*%d\n", strcspn (str, */-") } ;

printf (“%d\n", strespn {str, "12345678%0*) ) ;

}

)
et Y

5 /% R0t EE v ¢ BB, FBURE “Linux® PEE */
33 /% FEEBHWM /e g -, FRBGEEE 6t BIKE */
310 /¢« WEIBMEFFHALE, ALGEE 3¢ LHFNKE */

strdup (HBIFHE)

HXRY :
TR
ELERYK -
ALY

B |

€D

calloc, malloc. realloc. free
#include <string.h>

char *strdup (const char *s);

stedup () =58 malloe O AAFS5EH s FHBMRPTEI D, REH
ZY s FTHBHAREHMBIZAGE, RS0 ZAER . ZHit &G
ATLLFAE free O KB

B —F e fiet, GdaEtisn EHENEH A Slh. FKE NULL &
RATFAE.

#include <string.h>

main [}

{

c¢har ail="strdup*;

char *h:
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b = strdup la) ;
printf {(*b{] = \*$3\*\n", b} ;

striry (BEMEATHBNHFTH)

X% . memfrob

Fede Xk - #include <stringh>

SESL# B : char*sifry (char *swing):

EMED : sufry O &FA rand O RBEHEFARLSY swing FRHRHHFR, R
RiRFETE R85 sting FHHATEH .

BB ER2HNEAENFRBRIER.

R - BT sty O 2EESN swing FHRAT, BRBK sting HTHRE
S5 1 1TSS A B P Tt

#include <string.h>

main (}
{
char a()="strfry*;
int i;
for {i=0;i<d;is+}
printf (*al} = \"%s\*\n*, strfry {a) | ; DI
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all = "ysrref®
af]l] = "frsrcy"
al] = "ftyrer®
al]l = "tefryr®

MXEY - £

&3 : #include <string.h>

SE S HE B : size_tstrlen (const char *3);

RBGRI - strlen O AXEERENFERS s ORE, FEBERTEH 0.
E Bl EETHEs TR

€Il

/* BRTFE str fNKE */
#inciude <string.hs>
main {)
{
char *str = "12345678";
printf ("str length = %d\n",K strlen (str} ) ;
}

(PFE,

str length = 8

T —

X% : bempy mememp, stremp. strcoll, strnemp
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I3
X
iRy

B E o

#include <string.h>

int strncasecp {const char *s1, const char *s2, size_tn);

stmcasecmp () FIEWESE s1 A 2 FHBH 0 M3, B2 B
DMK PNENESR,

FEH sl 0 2 FHRMARMED 0. s1 FXAF 2 MWEEXF 0 (4.
st FHAOT 2 MREANTF 0 M.

#include «string.h>

main {)
{

char *a =
char *b =

"abcDeF"
*AbCAEE " ;

if {!strcasecmp {a b))

printf {"%s = %3\n", a, b} ;

stmeat CHSRFR)

MR B -
2 34 L
e R
HERE -

B B

bcopy, memccpy, memcpy, Strepy. stracpy
#include <string.h>

char *strncat (char *dest, const char *src, size_tn);

stcat () 2K BH sic FHBEN 0 MEFHSH dest FisITHBRE.
B-1BH dest EHEEBNTHREAEENHERH,

BRI ZH dest FEATHREESEHAL
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#include <string.h>

main {)
{
char af30]="string (1} ";
char b[]="string {2} ";
printf {"before strcat ()} . %s\n*, a) ;

printf ("after strcat {) . %s\n", strncat {a. b, 6} ) ;
}

before strcat () . string (1)

after strcat {) . string {1) string

i | strnemp (HEBRFHFER) !

HX®E% : bemp, memcmp, strcasecmp, strncasecmp, streoll

2 3CPE : Hinclude <string.h>

éi—iﬁ“’: int stenemp Cconst char *sl, const char *s2, size_t n);

BB smemp O FIRBBH st B 0 AEHRSH 2 FHBERR,

B B 53Y sl B 2 FREMFWER 0. s1 HFXF 2 MEREATF 0 #4E.
sl HF 2 WREDNF 0 KIfE.

€l «
HB% stremp (),
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B - beopy. memccpy, memcpy, memmove
FIY S - #include <string.h>

SE S, W % - char *strncpy (char *dest, const char *src, size_tn);
RBEW ; stmepy () SHEBH src FRHBENG 0 MFEFESH dest Frigmit.
B B i BESH dest MHTHREHIBIL.

#include <atring.h>

main [}
{

char af{30]="string (1) *;

char b[]="string {2] ";

printf ("before strepy () . %s\n®, a} ;

printf ("after strcpy (} . ¥s\n®, strepy (a, b)) ;
}

before strenpy () ¢ string {1)
after strempy () . string {1)

i strpbrk (R FHFBPHE—AHROBETH) I

m;’f;ﬁﬂ index, memchr, rindex, strpbrk, strsep, strspn, strstr, striok

ﬁ-ﬂ:i‘# : #include <string.h>
Ei@ﬁ . char *surpbrk (const char *s, const char *accept);
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B : supbrk O FREHEN s ZHEDPBRALAFESH accept FHFHH
ARTFH.
B A WERIEENFEFNEEZEFRERL, TREE 0.

€MD

#include <string.h=>
main (}
{
char *s = "012345678901234567850123456785%0";

char *p;

p = strpbrk (s, "al 838"} , /* 1 2B%HF s ZHFRPEKE »/
printf {*%s\n", p) ;
p = strpbrk (s "4398") . /* 3 SBAE s FHHAPKE */
printf ("%s\n", p} ;

!
L
123456789012245678901234567890
3456789012345678901234567890

st CRICFRDRI BRI

% %¥ : index, memchr, rindex, supbrk, stsep, strspn, strstr, striok
#I 30 : #include <string.h>
SE S % : char *strrchr (const char *s, intc¢);

N : surchr ) BRRLEE s ERRPRE - HHEASE o ik, REHK
%5 B LA kiR A]

B B g mMBERIREMNFANLREZFAMERL, FUEE 0.
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€XD

#include <string.h>

main ()
{

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

p = strrchr (s, '5') ;

printf (*%s\n", p} :

}

567890

Fstrs"pn"xmwwzﬁmmﬁmwﬁmwﬁo |

AR @B - strespn, suchr, strpbrk, stsep, surstr

330 - Hinclude <suring.h>

4 ﬁﬁ : size_t sirspn (const char *s, const char *accept);

EEGRW : stopn O WBH s FRBHTFGHEEENTN, TXLEFHETLR

accept FIRFRHRPNFER. BEME, &£ stspn O EEMHEN o, W
REFHS s FLELET n M ERFHERBETEHS accept WHITF .

B A EEEHE s FAERASTHE accept WHFEHEHE.

$include <«string.h>

main ()}
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char *str = "Linux was first developed for 386/4BG6-based PCs.";
char *tl="abcdefghijklmnopgrst uvwxy ZABCDEFGHIJKLMNOPQRSTUVWXYZ " ;
char *t2="abcdefghijklmnopgrstuvwxy zABCDEFGHIJKLMNOPQRSTUVWXYZ/ - *;
char *t3="abcdefghijklmnopgrstuvwcy zABCDEFGHIJKLMNOPORSTUVWAYZ/ - .
12345678%;

printf {"%d\n" strspn {str, tl} } ;

printf (*%d\n", strspn {str £2]) } ;

printf ("$d\n", strspn (str, t3) ) ;

5 / HHEHX/NERE. FAE ¢ . FFRURE ‘Linuxt gCE */
30/ AEFNEFEM s/ - 0 0 REE 30 ZHAEE v/
48 /* BEAFTHS str fELIIMNEY MLLEEBANFTHEKE +/

I strstr (FE—FFFPPERBENTHH) !

MA@ : index. memchr, rindex, sirchr, strpbrk, strsep. strspn. strtok

ek« Hinclude <string.h>

ﬁ)‘{ﬁﬁ char *strstr (const char *haystack, const char *needle );

YW : stsr O RWFHE haystack FEIFHF needle, FHHH— NI
HaR[E5

BB EREEEERS KGR, FUEE o.

E B 2

#include <string.h>

main (]
{
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char *s = "0123456789012345678901234567850";
char *p;

p = skrstr s, "%01") ;
printf (*¥s\n", ol ;

}

8012345678901234557890

ME % - index, memchr, rindex, strpbrk, strsep, strspn, stistr

F3L 3k - #include <string h>
EM B - char *strtok (char *s, const char *delim);

EB i« stok O ARBFHRFEE—IFE. B2Y s HRHSFIBTE,
BY delim MAFHFHR, Y4 smok O ABH s NEFRDRURS
¥ delim WA BFHHUSEZFHEE O FH. £F - RAMAY, sinok
O BDRATEH s FHE, EENAANKESY ¢ Bk NULL. 8&iH
R IR E T — 380 B A F R R .

B | A BET-AAEERET SR, RS TENERE NULL.

#include <string.h>

main ()

{
char s[]l=*ab-cd. ef;gh. i-jkl;mnop;qrs-tu, vwx-y;z";
char *delim="-. *;

char *p;
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printf {"%s ", strtok {s, delim} } ;
while { {p=strtok (NULL, delim) } ) printf {*%s " p} ;

printf (*\n*"} ;
}

ab cd ef;gh 1 jkl;mnop;ars tu vwx y;z /* - 5 . FHEH \0 FTHREK */



CHAPTER £~

- BnEn
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M:a % : labs, fabs

RL U - #include <stdlibh>

Sz U8 - intabs Gint §):

HMIRE - abs O RARUESH | AEE RRKLEREMN.
B H 1§ - BEZH | HEMETEER.

#include <stdlib.hx>
main {)
{
int answer;
answer = abg (-12) ;
printf {(*{-12| = %d\n", answer] ;

P-12t = 12

X H B - asin, atan, atan2, cos, sin, tan
Fe3Lr # . #include <math.h>
£ T : double acos (double x);

R acos O FIRHESE x MRALM, REEEEEE, 23 x HHY -1
F 1 2, Sk EmEne k.



FoF KFEIHEE 79

B B BE 0 E PIZAMAESER, BRI, fEREFT AL R
FRo

el - EDOM 2% x A,
MmN - FH GCC wFEHEMA -Im,

€l «

#include <math.h>
main {)

{

double angle;

angle = acos (0.5} ;

printf {"angle = %£\n", angle) ;

M F B - acos, atan, atan2, cos, sin, tan
X4 #include <math.h>
SESL %k . double asin (double x ;

i : asin O FHRHESEH x MRIELE, REBERER. 28 x EEA -1
F 1z, BErEENs kR,

B OE {4 BB -PI2 E P2 ZAMHHEER.
#iR{eE . EDOM % x HHEHE.
BB . R GCC wEFHEMA -Im.



80 LinxC FHER#FH

#¥include <math.h>

main ()

{

double angle;

angle = asin {0.5) ;

printf {*angle = %f\n", angle) ;
}

angle = 0,523599

atan (RREDERIE)

A B : acos, asin, atan2, cos, sin, tan

R CHE - Hinclude <math.h>

S Y # ¥ : doubleatan (double x);

EMBS : atan O ARIESY x WREDE REKEREH.
BB #: BEE PN E PN 2AKTELSR.

BEni® . A GCC MFERFEMA -Im.

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

angle =1,570756

atan? (NEREVHRSE)

M=% : acos, asin, atan, cos, sin, tan

FY W - #include <math.h>

L # B : double atan? (double y. double x);

BB a2 O FXHESN yx WREDE, BRIEHLERER.
6 B RE P2 F OPL2 ZEMHEER.

WM« 8 GOC HERHEMA -im.

€D

#include <math.h>
main {)
{
double angle;
angle = atan2 (1, 2) ;

printf {*angle = %f\n*, angle) ;
}

angle = 0.463648

*ceil (BURMFS IR/ DERIS)

X Ee « fabs
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F Y SCHE ¢ #include <math.h>

X B : double ceil (doublex);

BBCREH : cel O ZREITNNTFEH x MADIBEE, %R double HERM,
B E O EEAATRY x MBAEETE.

P i - A GCC HiERSIBMA -lm.

#include <math.hs>
main [}

{
double value[] = { 4.8, 1.12. -2.2. 0};
int 1i;
for (i = 0, value(i] '= 0, i++}

printf (*$f => %f\n" value[i], ceil {(value(i]} ) :

4.800000 = = 5.000000
1.120000 = 2.000000
-2.200000 =» -2,000000

X HmB . acos, asin, aan, atan2, sin, tan

3L 3 : #include <math.h>

Y &% : doublecos (double x);

BB : cos O REWESE x WRWEHAE, RERERIERE.
BB RE -t 2 ZENTESE.
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FHimigm . 1/ GCC ®iFHEmA -lm,

#include <math.h>
main ()
{
double answer = cos (0.5] ;

printf {"cos (0.5) = %f\n", answer) ;

WX B : sinh, tanh

Fk M #include <math.h>

EM H¥ : double cosh (double x);

IR : cosh O BRIHESH x MNHLRMEE REHEFEH. FFEE XK
A Cexp (x) +exp (x)) /2,

BB EESN x MEEARE.

BHRE A GCC HEREMA -m.

#include <mach, hx
main {)
{
double answer = cogh (0,5} ;:
printf {*cosh {0.5) = %f\n®, answer} ;

}
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)

cosh {(0.5) = 1.127626

div (WERRNSHRRNHRERE)

I ldiv
B IR - Hinclude <stdfibh>
S M : div_tdiv Gntoumer, int denom s

EMEW ;- div O RESHESY numer/denom, REEHEEHHRREH dv o &
HHEEl. div_t ZHE InT,

typedef struct
{
int quot; /* B */
int rem; A" G
Y div_t.

B | {E: RE dvt 54, BERRERE

/* T 67/4 NBEER */
#include «stdlib.h>
main [}
{

div_t answer;

answer = div (67, 4) ;

printf {"Quotient = %4, remainder = %d\n*, answer.guot, answer.remj ;
}

Quotient = 16, remainder = 3
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X di® : log, logld, pow

k3 ;- #include <math.h>

SEX H® : doubleexp (doublex);

iR : exp O AXEIEL ¢ HEH x RAE, B ex #, BEHERERE.
B OE O OEE e M x KFTEER.

MW . FA GCC mERHEMA -Im.

# fL R

#include <math,h>
main {)

{

double answer;

answer = exp {10} ;

printf {("e*10 = $f\n" answer] ;

e™l0 = 22026.465735

l fabs (V-8R BB ) I

W@ : abs, labs

B« #include <math.h>

52 S{ @ double fabs (double x):

BN fabs O MRS R x A, KRS RIRE.
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B BESY x MANEHER,

#include <math.h>
main ()
{
double answer;
answer = fabs (-3.141592} ;
printf (*1-3,141592] = %f\n", answer) ;
}

J

T 2
AR
[-3.141592) = 3,141592

frexp CHI ARSI VRSB GHEE)

MIEHM : 1dexp, modf
ﬁ%ﬁ#}mmmMmmm
'E.)‘Lﬂﬁ.: double frexp (double x, int *exp):

B - frexp O FIRKBY « BOF AR RECEOIE Y. M BRSEE,
BN E ST exp B4HEEL FEEMETREL 2 B exp IKI7E, x #HE.

B BESE x MEEES, WEEAWET exp fRETHRNML,
DS - W GCC MRIEMEMA -Im,

2 f

$include <math.h>

main ()
{
int exp:
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double fraction;

fraction = frexp (1024, &exp) :

printf {“exp = $d\n", exp} ;

printf {"fraction = %$f\n" fraction) ;

}

@mﬂ%

exp = 11

fraction = 0.500000 % 0,5% [2711) = 1024 */

hypot GHEBAZRERLK)

HX AR -
#3130
KR -
MR

$A:N €
L LR

€D

sgrt
#include <math.h>-
double hypot (double x, double y);

hypot (O ZiBR sqnt (x*x + y*y) REKHTRLERER. EFHXHHE
A=AKHAK, 28 x By WFLLK, ZRTERSH L (x, y) B
EE%:-

BEE (x*x + y*y) BIFHHRIE.
#/ GCC HmEMEMA -Im.

/* ER (3, 4) ERSHER */

#include <math.h>

main ()

{

double distance;
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distance = hypot ( 3, 4) ;

printf (*distance of the point {3, 4} from the origin is %f\n* distance! :

,)
AR

distance of the point {3, 4} from the origin is 5.000000

“labs (FERBRIBHHE)

MR EB : abs, fabs

KL #inclde <stdlibh>

Szt a¥ : longintlabs (longintj):

SR labs O FRITESE j WAENE, REKERERE.
B | REj ENETHER,

MW . A GCC HFHFMA m.

€nD

#include <stdlib.h>

main (}

{

long int answer;

answer = labs (-2000) ;
princf ("1-20001 = %d\n", answer) ;

|-20001 = 2000
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MR R : frexp

#3&3cH : #Hinclude <math h>

S # B« double ldexp (double x, intexp):

BB Mexp O FRIEBH x BL 2 M exp KA, B x* 2exp,
B B RETESR,

FEWSEBE - A GCC HmFFTEMA -Im.

€MD

/* HE 3r (202) = 12 %
#include <math.h>
main (}
{
int exp;
double x, answer;

answer = ldexp (3, 2) ;

printf {*3#*2~ (2} = %f\n", answer) :
}
P
o
e :‘“
(58 AR

3*2~ {2) = 12.000000

The rafrtmer e O, B - Pl T T

XM - div
FiL % : #include <stdlib.h>

EN R% - 1div_tidiv (long int numer, long int denom )
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WBEW : v O BELHESH numerdenom, KEBHRE MR SHE div o
LEHNERL. Miv ¢t SHREXINT:

typedef struct
{
long int quot; /* H¥ */
long int rem, /* ¥ *s
} 1div_t;

B b RE div_e &8, SEERBEEN.

/* 7H 2653589/79323 MIHREHK */
#include <stdlib.hs

main {)
{
ldiv_t answer;
answer = ldiv {2653589,6 79323) ;
printf (*Quotient = %d, remainder = %d\n" answer.quot, answer.rem) :

Quotient = 33, remainder = 35930

‘ log GHEEL e JERMEIE) 1

MIEEN : exps logl0, pow
I - Hinclude <math.h>

M RB : double log (double x);
R log O FAXUEL o MM x R, REKLEREEE.



HoF H¥EHEEHK 9

iB bl {F -
WRRE -

B NGB -
€D

REISHE x B BARXEE.

EDOM 28 x WK,

ERANGE ¥ x HZH, FHHBETENL.
ffH GCC HFRFMA -lm.,

#include <math.h>

main {}

{

double answer:;

answer = log (100} ;

printf ("log {100} = %f\n", answer) ;

}

L
et

log (100) = 4.605170

e i iR, R A o e

HEREY
R
S
3B -
B B
iAW -

exp. log. pow

#include <math.h>

double log10 (double x):

logl0 O FIRWELL 10 HREH x HEE, REEKSERER.
BEZH x P10 REKHEE.

EDOM  Z# x AR

RANGE 2% x AhEME, FHNBELEX.
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MM . #H GCC HiEEMA -Im.

#include <math.h>

main {}
{

double answer:;

answer = logl0 (100} ;
printf ("logl0 {100) = %f\n", answer) ;

Ty Y

Koy,

srrmiin - — L . ———

LR : frexp
ﬁ%j’{# #include <math.h>
-ﬁﬂﬁﬁ : double modf (double x, double *iptr);

PRBCRW : modf () AIRFZY x MFRARESBREEANNE. NS ERERR,
BRI NESH ipr J8EEE.

B E A RPIZH x MNEES, SEEANET ipu IREHFIEM ML
RS - B GCC HERHEIA -lm.

/* RR 3.141592 HBRSNEES */

#include <math.h>
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main ()

{
double integral;
double fractional;

fractional = modf (3.141592, &integral) ;
printf {"integral = %fin", integral) ;
printf {"fractional = %f\n", fractional) ;

}

@a{%

integral = 3.000000
fractional = 0.1415%2

pow (HERIE)

ML EP - exp, log, logll
F ik . #include <math h>

£ & : double pow (double x, double y);

ERE  pow O FRIEL x HEW y KA B xy H RERLREER.
B H O B x By KFITELE.

HBRICH . EDOM B x ARANASE y FREH.

MR ER GCC REHFMA Am.

)

#include <math.h>

main {}

{
double answer:
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answer = pow (2, 10} ;
printf ("2~10 = $f\n* answer| ;
}

L
{ 3}1&1 L o

2710 = 1024,000000

MEH Y : acos, asin, atan, atan2, cos, tan

£ I : #include <math.h>

& % : doublesin (double x);

FREEE - sin O AXRTESE x MEZE, RBERER.
B B BF -1 2 ZRITEER,

BB - A GCC HFHFEMA -Im.

2 B g

#include <math,h>

main (}

{

double answer = sin (0.5) ;

printf (*sin (0.5) = $f\n", answer} ;

}
(@ﬁ\

sin (0.5} = 0.479426
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¥ FH B : cosh, tanh
3L . #include <math.h>
S &% : double sinh (double x);

BB : sioh O AR HEZ2E x HNERERE, RiaaRikE . HEE XA h:
(exp (x) -exp (-x)) 2,

B OE O RFISH x M RIERE.
iR . FH GCC REFFHEMA -lm.

€M)

#include <math.h>

main ()
{

double answer = sinh (0.5) :

printf {"sinh {0.5) = %f\n" answer} ;
}

A

o
{ﬁ;ﬁﬁ-%._

s 3

sinh {0.5} = 0.521095

HXE % - hypoy

Rk Hinclude <mathh>

L BB : double sqrt (double x);

BRERY : sant O ARITESE x WFAHR, REEERER. 28 x HANER.
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BB RASYE x MFERE.
HIRfLES . EDOM 2% x /7.
Ml . {#H GCC HiERHEIA-Im.

/* it 200 HEFREAE *+/
#include <math.h>
main {}
{
double root;
root = sgrt (200) ;
printf ("answer is %f\n". root) ;

}

J
(PR

answer is 14,142126

tan (RUEYISBE)

F33: B : atan, atan2, cos, sin
FL S ¢ #inclode <math.h>

€ (BB : double tan (double x);

&I . an O AXTESE x WEDE, ARHEREH,
B E O BEZE x FPIE.

iR . H GCC HiFrHEMA -Im,

€XED

#include «math.h>
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main (}

{
double answer = tan (0.5) ;

printf ("tan (0.5) = %£\n*, answer) ;

}

a{;}xh‘éﬁ%

tan (0.5} = 0.546302

h)

tan

*ﬂ:ﬁﬁﬁ cosh, sinh
233 ¢ #include <math h>
E X % : double tanh (double x);

FACBEE : tanh O ARTESHE x FHABERIEE, REKERER, HEELAHN:
sinh (x) /cosh (x).

B Bl - EESH x W% EDE.
MMM - H GCC &iFREMMA -Im.

#include <math.h>
main [}
{
double answer = tanh (0.5) ;
printf ("tanh (0.5} = %f\n", answer} ;
}

g
aﬁwﬁ% ,:

tanh {0.5) = 0.462117



BPRAEN
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A3 el B - getlogin
T # ;. #include <stdioh>
SESLE B : char * cuserid (char *string);

BRI« cuserid O 2¥RIPKS ZHREHBNSH sring FHENFHEHADH, R
B8 string HFIEEH (NULL), cuserid () £ HRE--SE5NEFRY
A, ARG R IR A TR R IR R E], AR E R FRE A thE XE
stdioh I L_cuserid AR E (POSIX EXH 9. EE, cuserid () HED
REMFHFREALHAA getlogin O HE @A cuserid () NHTHX.

B A - FREHEH getpwuid (getenid (1) FELHFE .
P : ZEERHPKS BN ERIRE.

€D«

#include «stdio, h>
main ()

{
printf ("I am %s.\n*, cuserid () ) ;

I am root. /* ¥{#EH root SWUGECHERN */

ﬁ*ﬁﬁ : getgrent, setgrent
Fd L - #include <grp.h>
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y 81 &
iR
& Bl -
B i B -

D «

#include <sys/types.h>

void endgrent (void);

endgrent () FREFH getgrent OO BTITH R EIL LA,
.

x

HEE getgrent () B setgrent ().

X -
Kk

AR
HB i
8 |
Fmsm -
€HMD

getpwent. setpwent

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

void endpwent (void);

endpwent () FERXMIH getpwent () BT RO 1.
x

*

EE% getpwent () B setpwent (),

" endutent Q&1 utmp X1

HxE S -

getutent, setutent
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RLXH
€ L H8
HBRW
B A -

'Iqiﬂ"ﬂiﬂﬁ :

Ut B 2

#include <utmp.h>

void endutent (void);

endutent () FRXHH getutent OO FFITFET uemp 1.
*x

x

2% gemtent ().

HXmE -
R

941 &
RERB -

8 B -
CD

fgetpwent

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

#include <sys/types.h>
struct group *fgetgrent (FILE *stream);
fgetgrent () 2 MBH stream TRE M EI —1THIE, REL group £589

¥ BiEE ., B3 stream BTHEEMISCAELIER fete/group HRIMR K.
group BHIE LEBE getgrent (O,

B[ group FHHIE, WRIEM NULL WERCEHE, SFHRELE.

#include <grp.h>

#include <sys/types.h>

#include <stdio.h>

main {)

{
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struct group *data;

FILE *stream;

int i;

stream = fopen ("/etc/group®, "r*} ;

while ( (data = fgetgrent (stream) ) != 0} {

i=0;
printf {"%s, %s. %4, *. 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 hin, daemom,
daemon. x. 2. root, bin, daemon,
8y¥s; X. 3. root, bin, adm,
adm; x, 4, root, adm, daemon,
tty. x. 5.

disk. x. 6. Taot,

Ip. x. 7. daemon, lp,

mem. X. 8.

kmem. x. 9.

wheel. x, 10, rookt,

mail. x. 12. mail,

news. x: 13. news,

uucp. X, 14. uucp.

man, x. 15

games., %, 20.

gopher. x. 30,

dip. x. 40,

ftp. x. 50

nobody. x. 99,
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WX feetgrent
R4k« #include <pwd.h>

#include <stdioh>

#include <sys/types.h>
2N H % : struct passwd *fgetpwent (FILE *stream);

B feetpwent () SNEH stream FEENCHER—1THIE, AE UL passwd &
SR BIRER. BX stream FTIRENILALAM ferclpasswd 1R RIS
. passwd ZEHE LESE getpwent O

B B {4 : BF passwd #H%E, WMRERE NULL WERROEHE, SAHREE.

#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. 5. ¥s. 3s\n°, .
user->pw_name, user- >pw uid, user- >pw,gld
user->pw_gecos, user->pw_dir, User->pw_shell} ;
}

za%_

..........—w-r--

root, 0, 0. root. /rook. /bin/bash
bin' 1' 1' bin /bin
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daemon. 2. 2. daemon. /sbhin,

adm. 3, 4, adm. /var/adm.

lp. 4. 7. lp. /var/spool/lpd.

sync. 5. 0. sync. /fsbin. /bin/sync

shutdown, 6, 0, shutdown. /sbin. /sbin/shutdown
halt, 7. 0. halt, /sbhin. /sbin/halt

mail. 8. 12. mail. /var/speol/mail.

news. 9. 13, news. /var/spocl/news.

uuep. 10. 14, wucp. /var/spool/uucp:

operator. 11. 0. operator. /root.

games; 13, 100, games. /jusr/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/X1ll/fs. /bin/false
gdm. 42. 42, . /home/gdm. /bin/bash

kids. 500, 500. . /home/kids. /bin/bash

WX : getgid, sergid, setregid

F9:3CH : #include <unistd h>
#include <sys/types.h>

%S0 ERBK  gid_tgetegid (void);

R getegid O ARBARAT B EAROARRIG. HM AR A Ceffective
group ID) FA SRR A2 RAT IR AR

B B REERHE RN,
€D

main ()

{
printf {*egid is %d\n", getegid {} } ;
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MEHRB - getuid, setrenid. setuid

Fed X : #include <unistd.h>
#include «<sys/types.h>

TN F®r : uid_t getenid (void):

UL ; geteid O FIREVBRT B AGETEERMA P RIE. BRI/ PR
(effective user ID) HIREHBRATAAR, EcvRubd, #HETLLHA
HAM IR o A B BAT S B set IDAY 3R T, %S0T R, AR evid
EERTAZ RN vid. B0, T4 usobin/passwd B R 4
%%, s {781 setID (SUID) fif, m024T4a 8 F FEIT passwd BT EH
AR FRHBN SRR passwd BTH HH# vid &, B root i vid & (0).

B REE A AR,

main {)

{
printf ("euid is %d\n*,6 geteuid {(} ) ;

}

@aﬁ

enid is 0 /* {EH root BMNTEHRER */
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i getgid (BREMELIRNAIG) !

WX R : getegid, setregid, setgid
LW ¢ #include <unistd.h>
#include <sysitypes.h>

E}Iﬁﬁ : gid_t getgid (void):
B M : getwid O FSRIUEIT B BTN AN,
B B REERG R

main (}

{ _
printf {*gid is #d\n", getgid {} ) ;
}

gid is 0 / * YR root SHMTEHRER */

' getgrent (SISO SO S IEHE) I

eI : setgrent, endgrent
R #include <grp.h>
#include <sys/types.h>
Eﬂﬁﬁ struct group *getgrent (void);
W getgrent O FIRMEH Cetcfgroup) HIEM—ITRAMIE, HHARLL group

gRE. F-RERNSREAE-MAKE, 2EFRAB—KRsERT
—I¥E. HE O T A #HiERIRE NULL,
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struct group {
char Ygr_name;
char *gr_passwd;
gid_t gr_gid;
char Yoy mem;
b

s HBRR */

/v AEE */

s+ HIRHIEG */
i+ HAERAKS */

R - getgrent O EFE—RBANATFALH, ERBERERTES endgrent

O KRR LA,

B B 5 BB group SH40E, WREE NULL MFRCOEHE, SAMERE.
HFIRCES : ENOMEM  WFEAR, LERE goup &M,

/* BIHARAYE */
#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_pa§§ﬂd( data->gr_gid} ;

while {data-»gr_mem[i]} printf {(*"%s, *, data—#gr_memt1++]};

printf {("\n*) ;
}
endgrent {)

root, ¥, 0, root,
bin. x. 1. root. bin, daemon,
daemont. x. 2. root, bin, daemon,

sys: ¥x. 3. root, bin, adm,
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adm. x- 4. root, adm. daemon,
cky. X 5.

disk: x. &. root,

I1p. x. 7. daemon, 1p,
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,

nobedy. x. 99.

"getgrgid OAELCHHILEE gid NlcR)

W% : fgetgrent, getgrent, geigmam

F A Hinclude <grp.h>
#include <sysftypes.h>

£ S B - struct group *getgrgid (gid_t gid);

B - getgrgid O FREBH gid HEMARIDE BRI, KBIN{EH
FAMBAEL. group LHIEME]. group HHIESE getgremt (O,

B B M B group 4R, MEPERE NULL WEFDEHE, SARREE.

/* B8 9id=3 MAKIE ¥/
#include <grp.h>
#include <sys/types.h>

main (}
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struct group *data;

int 1=0;

data = getgrgid (3} ; :

printf {"%s. %3. %d. ", data->gr_name data->gr_passwd, data-»gr_gid) ;
while {data->gr_mem([i]l) printf {"%s, " data->gr_mem[i++]]} ;

printf ("\n"} ;

sys, x. 3. root, bin, adm,

e ———

getrnm %)

B8 : foetgrent, getgrent, getgruid

F 3k 34k - #include <grph>
#include <sys/types.h>

E X A B : struct group *getgrmam (const char *name );

LM : getgmam OO AIRE—MESH name FHEMEEN, HBIN B XA
L group ZHREl, group ZHIRE % geigrent (),

B Bl {& . RE group S%dE, WMRERME NULL MERCEEE, SHEREE.

/* B8 adm PWAKE */
#include <grp.h>
#include <sys/types.h>
main (}

{

struct group *data;
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int i=0;

data = getgrnam {*adm") ;

printf {"%s. %s. %4. ", daté-:-gr_name, data->gr_passwd, data->gr_gid) ;

while (data->gr_mem([i]} printf (*%s, " data->gr_mem[i++]] ;
printf ("\n") ;

et

B
k,‘_w_d:(-""'.'
et .

adm. x. 4. root, adm, daemon

" getgroups (NBARE)

HRXEY
LI -

EXRY
AR

& B K
RS .

initgroups, setgroup, getgid, setgid
#include <vnistd.h>

#include <sys/types.h>

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

getgroups () HEBRSEAAPRBMANIE. 23 size A list]] FiEe#
R gid t B H. MESH size HHTF, HEENSREAFRENEE.

REHIRE, wHEFENERR -1,
EFAULT 2% list HAMMAEE.
EINVAL &% size R RIEMTE WAL

#include <unistd.h>

#inciude <sys/types.h>

main (}
{

gid_t 1ist[500];

int x, i:
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¥ = getgroups (0, list} ;
getgroups (x. list) ;
for (1 = 0, 1 < %, i++)
printf {*$d . ¥d\n", i, listli)) ;
}

f"")

{.a - _:‘_,_r i
ikﬁh

0.
1
2
3
4.
> -
6 .

gotlogin (WEFGREVALHK'S £f)

MK HEE : cuserid
k@« #include <unistd.h>

SE XL g% : char * getlogin {void):

T : getlogin O &M Narmnfutmp TEEFFEATHHRILNEAKSEHE. &
AEFEXBEAIEE — 55 (NULL), MBRRIIKS 2HHasIRNE—F
TR, PHSLREMBIEEA, BESIERLFENBREETRE,
R, getlogin O BFREENFRAPEALBIRA cuserid B A getlogin O
B

BB : getlogin O SHBAENESENE, FRANFEE! H5%EE LOGNAME
Rl R BRI kS 2R,

B OE - BEIERAPKS 23RN SRR
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€MD

#include <unistcd.h>
main {)
{
printf ("I am %s.\n", getlogin (} } ;
}

PeE R
1 am root, /* YiEM root BiMTTIEEIEFES */

HXEE - getpwent

F 4 - #include <pwd.h>
#inclode <sysftypes.h>

X R . intgetpw (uid_tuid, char *buf);

Eﬂﬁ@:gmm()%kawmﬂ$Eﬁﬁ%§ﬁuﬁﬁ%%%mpm%ﬁﬁ'
AL HERIER -1, FTERIE ouf FRBE/ADT:

WS BH. AANME (uidl . BIRHE (0ld) . 28, RER. shel
BEMBLE] 1 getpw O SEBEMZT LA, 8RB RMEH BN,

2. ¥/ shadow MRLKCEHFEHHE fewc/passwd, FIBLER gepw O
BB EH

& O RE 0 RTRY, HHRRERER -1
€D ¢

tinclude <pwd.hs

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

i

: getpw, fgetpwent, getpwnam, getpwuid, setpwent, endpwent

: #include <pwd.h>

#include <sysfiypes.h>

: struct passwd *getpwent (void):

¢ getpwent () FARMEEIH (ecipasswd) IR A P38, =R P

3ELL passwd ZH0iBME]. F—REANSRBS—MAFEE. 2§
WH R R E T—TREE, EICEEMEHENER NULL.

passwd ZHIELWT:

struct passwd |

char * pw_name, J* BRAMS xy

char * pw_passwd, /* FPERE </

wid_t  pw_uid. /* BRARANE v/

gid_t pw_gid. /* HiRFIRG */

char * pw_gecos. /I BPRER Y/

char * pw_dir. /I RBFE */

char * pw_shell. /* FR{EME shell BE */

b

getpwent () FEF—KIAAN ST FEG G, EREETEEFH
endpwent () FRXHIEEWXAF.
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OB Bl - B0 passwd S8R, WERME NULL MERROLHE. SFHERE.
BER{RE . ENOMEM WHTR, THME paswd %4,

€D

/* FIEAKSEE */
#include <pwd.h>
#include <sys/types.hx
main (}
{
struct passwd *user;
while { {user = getpwent {} } != 0} {
printf {"%$s. %4, &4, %s. %s. %s\n",
user-spw_name, user->pw_uid, user-»pw_gid,
user->pw_gecos user-»pw_dir, user->pw_shell) ;
}

endpwent {} ;

}

P
T §
vrt )

root, 0. 0. rooct. /root. /bin/bash

bin, 1. 1, bin. /bin.

daemon, 2. 2, daemon. /sbin.

adm. 3. 4. adm. /var/adm.

1p. 4. 7. lp. /var/spocl/lpd.

sync. 5. 0. sync; /sbhin. /bin/sync

shutdown. 6, 0. shurdown. /sbin. /skin/shutdown
halt. 7. 0. halt. /sbin. /sbin/halt

mail, 8, 12, mail, /var/spool/mail.

news, 9, 13, news. /var/spool/news.

uucp: 0. 14, uucep. /var/spool/uucp.
operator. 11, 0, operator. /rook.

games. 12. 100. games. fusr/games,

gopher. 13, 30. gopher. /usr/lib/gopher-data.
ftp. 14. 50. FTFP User. /howe/Itp:
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nobody. 99. 99. Nobody. /.

xfs. 100. 101. X Font Server. /etc/X11l/fs. /bin/false
gdm. 42, 42. . /home/gdm. /bin/bash

kids. 500. 500. . /home/kids. /kin/bash

getpwnam (WERCPPREREKSHIE)

%% gepw, fgetpwent, getpwent, getpwuid
;ﬁ%iﬁz : #include <pwd.h>

#include <sys/types.h>
ﬁ ESL ﬁﬂ + struct passwd *getpwnam (const char * name );

B getpwnam (O FIRE—HESY name WELNKTEH, RN EH LA
PIIMAELL passwd ZiHIIR[E]. passwd EHIESE getpwent O,

B B < R passwd HHHUE, WRIRE NULL MRTOELE, BHMRRE.
€MD«

/* M@ root KSHIRFIBHMREFR */
#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) ;
}

R

name . root



16 Linux C @ F 55 FH

getpwuid (AEFRSCHAPEUERE uid BIAHR)

tﬂ*ﬁﬁ : geipw, fgefpwent, getpwent, getpwnam

F L - #include <pwd.h>
#include <sys/types.h>

LR : struct passwd *getpwuid (uid_t vid );

EBRM : getpwuid O FRE—HESH uid HEMOHFREE, KIBIHERZHA
RIBIELL passwd Z5HLRE]. passwd BHIIEEH getpwent ().

B B M8 B0 passwd 4HHE, MARE NULL M#EROENE, RERRRE.
€D

/* BR uid=6 QIKS B, RIBHBEFR +/
#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) ;

GaR

name ; shutdown
uid . 6

home . /shin



E7E Arfis% N7

et o L TR

getuid (IUE ELIEH0 R i BIAS)

X R : getenid, setreuid, setuid

3L 3 - #include <unistd.h>
#include <sys/types.h>

E Y &% : vid_t getuid (void);
W B : gernid O) FISREUEHIT B ERTH A iREI85.
B B HPRERE.

€ «

main [}

{
printf {*uid is %d\n" getuid (} ) ;
!

wid is 0 /% fER root SHRTEHIERE */

O\ utmp ICHTEEIKEBRER)

2P : gettent, getutid, getutline, setutent, endutent, pututline, utmpname
#Fik3c# - #include <otmp.h>
T E P struct utmp *getutent (void):

BB W ¢ gewtent O FRM uwmp X (varmuniutmp) PIEER-AERHRE, GH
B utmp SHREE. E—REAHLRARE AP HE, ZREEA-
e R E T —IREGE, BRI CEEMBEERIEE NULL.

ump #545E M
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struct utmp
{

short int ut_type; /* BRER */

pid_t ut_pid, /* login pEiER) pid */

char ut_line{UT_LINESIZE}. /* BREBE, BT "/dev/" ¥/
char ut _id(4]; /* Inittab ID. */

char ut_user [UT_NAMESIZE], /* TRWkS */
char nt_host (UT_HOSTSIZE); /* DEHSHEBINBE */
struct exit_status ut_exit; /* Y4%FI% DEAD_PROCESS RH#tfRMILR

Kk */
long int ut_session; /* Session ID */
struct timeval ut_tv; /* HEieR */
int32_t ut_addr_vé([4]; /4 ERFMNREDILE
char __unused(29]; [ REFRER Y/
),
ut_type H FHIJLFHEE.
EMPTY A EENC R,
RUN_LVL ICERS run-level MHE.
BOOT_TIME R REFHEE,
NEW_TIME WRREGHENERNNE.
OLD_TIME IS F AN T RG e AT HEE.,

INIT_PROCESS  iLF—1H init fTEHFENAE,
LOGIN_PROCESS 03 login gyiftiR.
USER_PROCESS  CR—AUHR,

DEAD_PROCESS  iDR—EEEHRE,

ACCOUNTING BERERER.

exit_status ZHITE X

struct exit_status

{

short int e_termination. it HREERIRE v/
short int e_exit, /r HEBHKE */

}i

timeval [5HIE LiFB% gettimeofday ().
X HE W

UT_LINESTIZE 1z
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UT_NAMESIZE 32
UT_HOSTSIZE 256

RER - gettent O EX—WERANSITF ump X8, RBAR R LR EA
endutent () RXMZ utmp L.

B B (A - EE ump MR, WBEE NULL WEROLEE, SHERRE.
(% X

#inciude <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 () ;

/* BTEBZT root KERFEFE /dev/pts/0, /dev/pts/l, /dev/pts/2 */

7 root pts/0
7 root pts/l
7 root pts/2

l getutid (M utmp SCHPERETERICT) I

ﬁﬂ%ﬁﬁ getutent, getutline
;ﬁﬁkiﬁ : #include <utmp.h>
23U M struct utmp *getutid (struct utmp *ut):
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HEBRiR® : gewstid O HFMNBE vimp XENEEUHEE—HEHESH ut BN
WF&, ME ut->ut_type A RUN_LVL, BOOT_TIME. NEW_TIME,
OLD_TIME HiZ —M&EH5 w->u_type HMEFHCR: F ut>ut_type K
INIT_PROCESS, LOGIN_PROCESS, USER_PROCESS, &¢ DEAD_PROCESS
Hepz—, MEKXS nsut id HFMCE. KBEBFHCTERZHER
utmp SHHEE]. utmp ZHiES % getutem ().

8 Wl {4 . BF wmp %R, WRER NULL WERCEEE, SFHEREE.

#include <utmp.h>
main {)
{
struct utmp ut,l*u;
ut.ut_type = RUN_LVL;
while { (u = getutid {gut) } ) {

printf (*%d%s %s %s\n", u->ut_type, u->ut_user, u->ut_line, u-»ut_host] ;

1 runlevel -

getulline O\ utwp SCPPERREMILE) |

ﬂ%ﬂﬁ : getutent, getutid, pututline
I - #include <utmph>
ERE ﬁ : struct utmp *getutline (struct utmp *ut);

BB ¢ getuline O FIRMBH wmp THMETHER-EERE uype X
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USER_PROCESS = LOGIN PROCESS H) i & . T A utline R
ut->ut_line A%, HREHRFHCREEZEIELL utmp EERNF], wmp &
¥HEE% getutent (),

B A - EE ump SH%0E, WMELEE NULL MR CEHIE, AHHRKL.
€l

#include <utmp,h>
main ()
{
struct ubtmp ut, *u;
stropy {ut.ut_line rpts/1"} ;
while { {u = getutline (&ut}) ) }
printf (*%d %s %8 $5\n", u->ut_type, u->ut_user, u-»>ut_line, u->ut_host) '’y

7 root pts/l

" initgroups (RIEAHLALNE %)

% % ¥ : setgrent, endgrent

F3L 3 #E : #include <grph>
#include <sysftypes.h>

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

AU initgoupst O FIRMAXAE Cetogroup) FEM—TRALSIE, ¥R
Hm SR E S user B, 2% group GIRFBMABILEIED.

B BB RITRIIRGERE 0, KMAIEE-1, HiEABET emo.
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‘ logwimp CR—8FEdRiIdFH wimp ) 1

MIKES « updunp, getutent
ay@;ﬁ: : #include <utmp.h>
E ﬂﬁﬁ void logwtmp (const char *line, const char *name, const char *host);

ﬁﬂmm logwtmp () SHKZ% line. name 1 host FITEEMEET L. K SHZEE
PSSR A3 T — wmp %19, KB HA updwimp () FHUEREAER
wtmp XAF (fvarflog/wimp).

MR BEE wmp THNSAKE.
;1 X v

#include <utmp.hs

main ()

{
logwtmp {"pts/2", *kids*, *www.gnu.org"} :

/* BRBZ root MSEARIEF /dev/pts/0, /dev/pts/l, /dev/pts/2 */
7 root pts/0
7 root pts/l
7 root pts/2

‘ pututline CI§ utmp WHBAXHE) I

f. H%ﬁﬂ : getutent, getutid, getutline
ﬂ-ﬁk}tﬁ* : #include <utmp,h>
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: ﬁ)‘{ﬁﬁ + void pututline (struct utmp *ut);

BRI puttine O FRKSY u i ump HHICRH wmp LM, HEKE
S gemtid O SREBEMHEALE, mREKIEFHTRMEMA
B utmp XHRE. utmp LHIESE getutent O.

B . FEASA s FIR.
BE R x

#include <utmp.h>

main ()

{
struct ukmp uf;
ut.ut_type = USER_PROCESS;
ut_ut_pid = getpid (} ;
stropy {ut.ut_user, "kids") ;
strepy (ut.ut_line, *pts/1") ;
strcpy (ut.ut_host, "www.gnu.org") ;
pututline (&ut) ;

/* WATIeBliEBIES who -1 ME */

root pts/0 Dec9 19. 20

kids pte/l Decl2 10. 21 (www.gnu.org)
root pts/2 Decl2 13. 33

‘ setegid (B HUKHRMNG) |

*ﬂ?’éﬁﬁ : setgid, setregid, setfsgid
M ¢ Hinclude <unistd.h>
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RSN
R

B = -

int setegid (gid_t egid);

setegid () AR EHEEMAT BardRNA XA RS, 7 Linux T, setegid
Cegid) AT setregid (-1, egid).

PAT TR R 0, KEUEER] -1, HRABET emo.

EE
B
XL EY
AR

B O
W

#setnid, setrenid, setfsuid
#include <unistd.h>

int seteutd (uid_t evid);

setevid ) FIREHRENTEHENERNA P RHE, #F Lioux T,
seteuid Cenid) HHT setrenid (-1, euid).

PATRTHEIR] 0, RMMRE -1, #HRAEET emo.

EE% setuid.

£

HEER
e T8 7
8] &
R

B | -

setuid. setrenid, setenid, setfsuid
#include <unistd.h>
int setfsgid Cuid_t fsgid);

setfsgid () FRBERE B0 04 RENARMG. —BELTF, X
B RABARBIG (fsgid) SHKMAMRE (egid) ZHEN., MERE
BEEERLEY, B fsgid TUHEAE, TWSY fsgid BAN
realfeffective/saved MEIRAFEZ —.

BATEEIIMER 0, REMERE -1, 288 EF ermo.
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WRRW
P IS

EPERM B4, LiETmRRE.
W% H Linnx 58,

HXHEY
FdxH
X
B iR

B B
iﬁﬁﬂgs
R -

setuid, setreuid, seteuid, setfsgid
#include <unistd.h>
int setfsuid Cuvid_t fsuid);

setfsuid (> FAREHRE BB CHRANAPRAE. —RERT.
THEREHA PRI (fsuid) SHERMAFRBIL (euid) RAHEHY. W
HABEHPAALKEY, 28 fsuid ATLULERME, TS fsuid DA
1 realieffective/saved FIF P IRHBZ —.

HATRCIHMRE] 0, kWWERE] -1, $#RBET emo.
EPERM # IR, TETHRE.
HES A Linux 56 .

Ly Lot

setgid (B HKMARIIG)

WX H -
RLILH
€ S R
i AULC I

B Fl A -

getgid, setregid, getegid, setegid
#include <unistd.h>
int setgid (gid_t gid)

setgid () FSEK HATE B EKHRRNIG (real gid) MBS gid H. @
BRUBHR P S HPTHEA, W real. effective 5 saved gid Bk
2% aid.

REMIIUEE 0, KMUEE -1, FHRKHET ermo 4.
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Limix C §REREFH

HERRY

EPERM  HFIELUBERAF SHRA, MHEH eid HEHEN effective

gid B saved gid H2Z—.

Pﬁetgrent ONLERE AR |

g1 ¥

R -
E 3R -8
R

setgroups (IRBHRH) !

getgrent, endgrent
#include <grp.h>

#include <sys/types.h>

void setgrent (void);

setgrent () FIRNE getgrent () FNEE HshbIR 4 HF L,
x
k2% seipwent (),

: initgroups, geigroup, getgid, setgid
-+ #include <grp.h>
: int setgroups (size_t size, const gid_t *list):

: setgroups () FIRME list HAFHIFNMHMAZ AARNAREP. £

W osize A list]] B9 gid_t B, BEKX{EN NGROUP (32).

: RA root RRABERLE,

A RERHUEE 0, A HRAGEE -1,

5, . EFAULT

X list HAMUTEEE.
EPERM WRAL, AR root HIR.
FINVAL  Z¥ size i 5F NGROUP (32),
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stpwent (KB CIPINKS )

XY - getpwent, endpwent

ﬁ%k iﬁ ': #include <pwd.h>
#include <sys/types.h>

L E B : void setpwent (void);
AR setppwent () XK getpwent () HNEFHLWEIREIER XA k.
8 Wl R

D «

#include <pwd.h>
#include <sys/types.h>
main ()
{
struct passwd *user;
int i; .
for {i = 0;i < 4, 144} {
user = getpwent () :
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} ;
}
setpwent (} | /% MSKFEER </
user = getpwent (} ;
printf {*%s. %d. %d. $s. %3. %s\n",
user->pw_name, user->pw_uid, user-»pw_gid,
user->pw_gecos, user-»>pw_dir, user->pw_shell) ;

endpwent () ;

root, O, 0, root. /root. /bin/bash
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bin. 1. 1. bin, /bin,

daemon. 2. 2. daemon: /shin.

adm. 3. 4. adm. /var/adm.

root. 0, 0. root, /root. /bin/bash /% A setpwent (] BRLIMALFEE */

N

. e ek AL g L1 s . . L8

BT
3
4
BT R

B e A

setgid. setegid, setfsgid
#include <unistd.h>
int setregid (gid_t rgid. gid_t egid);

setregid () RS SH reid By DA BRI ELH RN, KE¥ egid i
BAHEIHEHERARRNY, WRBH reid 2 egd EHA -1, WHRH
AR LR

PATRINMIERE] 0, RBRMER -1, #RABET emno.

‘setreuid GREAREAMIAPENE)

MEEY
Fk I
XA
EEEW

B
F e

setuid, seteuid, setfsuid
#include <unistd.h>

int setreuid (uid_t ruid, uid_t euid ;

setrenid ¢ RS mid W0 BRARME LR P IRREG, KBS euid
BE Y B A RNE KA RN, MBS rid B euid EX -1, WX
MEIRBIBBA S . '

PATHIAR R 0, £REMEE] -1, #iRMABET ermo.
EEE setuid ().



FTE Frrpfigs 129

I setuid (1% B HILAMH P RNE) !

XA : gewid, seweuid, seteuid, setfsuid
3w : #include <unistd.h>
X B : intsetuid (uid_t vid)

B : sewid O FIREFHREWRGTHIRRMM ARG, A, EiRHHE
H. HEYHHEFIRAEE (effective-userid) #7414 0 (root). 7 Linux F,
% root A setid O REHRILAHFARFEEN, oot MRLEME, =
SEBEZAFE S0, BRER, PHBRASEARREET seuid O BIAH,
NS R RARE b3 root 1R, FEAREFEEINE, WLARER setenid O,

B O O RITADERE 0, KMUER -1, 8HREEFT ermo.

BB . —BAEREER sewid root MRS, ARDHUEEFFRNEREZ 2R,
TEE S rooi RGN D LHAT setuid (getuid ()); RIAF root B,
fesh, HIRE uid M evid A—HHA, Linux REHAE=E core dump.

‘ setutent (ML wtmp SO RYEREE) !

| H;&ﬁﬁ iv getutent, endutent
LM - #include <utmp.h>
Y void setutent (void);
R T : settent () FAIRH gertent () KIESHAEIEE vmp XHH k.
B HEfHE: X

) «

5% setpwent () X setgrent (),
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e epdwtmp (B BURIORH WHP )

*ﬁ*ﬁﬁ logwimp. putatline
. LA« #include <utmp.h>
Y= H ¥ : void updwimp (const char *wtmp_file, const struct utmp *ut);

RBEW : updwmp O FREE logwmp OO FRIE utmp LHSABICHEA,

Z¥ ut A logwimp () UK utmp FEHYE, 2 wimp_file MAKT
A wtmp X4 (varflogiwtmp).

RRE: FEE wimp HHEANR.
B H MK
e_Bi

#include <unistd.h>

#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 (ub.ut_host, "www.gnu.org"} ;
updwtmp [*/var/log/wtmp", &ut) ;

}

(GREE
/* PIBIES last XR\| */
kids ptss1 WwW . gnu . org Mon Dec 11 10. 31 still logged in
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| umn ' utmp iﬁ)

XEY -
EI5LE
X -
1 3L

& E

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

void utmpname (const char *file);

utmpname () FIREE ump CHHEEE, BLEAL ump MXRBWER
#%. MRBRAEH utmpname O WERIA utmp LHEZH fvar/runfutmp,
x
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ﬂ.,}ﬁ;jésﬁz E;Efiiﬁié;éjgggiiségﬁaizs:)m._" e o e m

X% : getpass
Fk e : #define _XOPEN_SOURCE

#include <unistd.h>

SE N ¥ : char *orypt (const char *key, const char *salt);

ﬁﬁﬁlﬂ crypt () ¥HEF Data Encryption Standard (DES) REEESH key FiEM
ZHEINAHIS, key ZHBEERRN 8 AFF, HiTUKENFHE
HEY. 2% salt ABEANEFHABNTERS, B a2  AZ. 09,V M T B
MR, BIEREIER 4096 RARRMBERBHH—A. RERITRIBEEE
EgEmR 2 A S, 25 ey FINNFHFRASTRED. W
EHEFREEHR 13 MEE, FAFTIFHNSE salt (ARIFR A,

B [ O RE—MERLL NULL & RMFBRFTS.
MW A GOC HIERTEM -lerypt.

$include <unistd.h>
main {)
{
char passwd[l3]:
char *key;
char slat(2];
key = getpass ("Input First Password . ") ;
slat[0] = key[Q);
slat (1] = key[l];
strepy (passwd, crypt (key, slat) }
key = getpass {"Input Second Password . *} ;
slat () = passwd[(];
slat(1] = passwd[l];
printf ("After crypt ()} ., 1st Passwd . ¥s\n", passwd} ;
printf ("After crypt {} ., 2nd Passwd , $s\n”. crypt {key. slat) ) ;
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L—

@ﬁﬁé ‘

Input First Password . /* A test, WIBETFTF passwd(] */
Input Second Pazsvord . /* B test., BHRRBERESAR */
After crypt {) , lst Passwd . teHOWLIpWOgyQ

After crypt {) . 2nd Passwd . teHOWLIpWOgyQ

i h getpass (fA—HEBMWA) !

g BT
ELN LW
8]
AL

B E
Lk

€l

crypt
#include <unistd.h>

char *getpass (const char * prompt);

getpass () ZRBRBY prompt FHERTFRE, REM Mdeviy PiZBUTH
AKIERE, FIEMN Mdevity PERULEMFEHAR &P ENFN. K
MARFEEERT 128 4F5H, BFLEHEER NULL, BEKENF
FRBITEH (') BB, TRAFEN gepass O XAFHE
B, 3F2ME—LEE5W CTRL-C B, CTRL-Z Fi=EHME 5.
EE—AMERE NULL %RAFBEER.

ATREREHE, —REFTH gepass O WAENHE, ZEHSHFRR
wEsE, RE#HZERTHRERE.

#include <unistd.h»

main ()

{

char passwd[]} = "password";

char *ptr;

ptr = getpass {"Input Password . ") ;
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if (!strcmp {passwd, ptr) }

printf {"Correcti\n*) ;

else

printf ("Incorrectin") ;

}

Input Password,

Incorrect

Input Pagsword .

Correct

/B test, LB +/
/* BAER v/

/* $§ )N password */

fr BEBIEE v/
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ksl el . g g e

S —————

bsearch (—jei8%)

MX B : gsort
E N HE : #include <stdlib.h>

B M . void *bsearch (const void *key, const void *base, size_t nmemb, size_t size,

int (*compar) {const void ¥, const void *));

B B {f : bsearch O) FIF =@ R MHFFFHBATERIE. B8 key MM AR
HIKBREAE, ZH base FHRNERHRAOBAT LM, B3 nmemb FE
PATHTERE, BE-nRODUHSH size BE, BRE-HSH
compar A —H¥IRE, T ABAHEAMFANTEEKADKER, RS
compar M —NZHENTERERXTH A SEM RN TE RN L
ARIEXRT O KME, P EREEBZNEIE o

FREEREH . RBICHEEIR DR 4R B A, I 3R 7E S o 7R 3 o B 454 MK )
NULL.

€D

#include <stdio.h»
#include <stdlib.h>
#tdefine NMEMB §
#define SIZE 10
int compar {const wvoid *a, const void *b)
{
return {strcmp { {char *} a, (char *) b} } ;
1
main |}

{
char data{50] [SIZE]) = { "linux*,6 *“freehsd", *"solaris®,K “"sunos", "windows® };

char key[80), *base, *offset;
int i, nmemb = NMEMB, size = SIZE;
while {1} {
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printf {">") ;
fgets (key, sizeof (key} . stdin) ;
key[strlen (key) -1]1 = '\Q*;
if ('stremp (key, *.exit") } break;
if {tstremp (key, *.list") } {
for (i = {0, 1 <« rmemb, I++)
printf ("$s\n", datali)} ;
continue;
}
base = datal[(];
gsort (base, nmemb. size compar) ;
offset = {char *) bsearch {key, base, nmemb, size, compar] :
if {offset == NULL} {
printf {"%s ncot found!\n" key) ;
strepy (data[nmemb++] . key) ;
printf ("add %s to data array\n". key) ;
} else {
printf ("found . %s\n", offset) ;

)

>hello /* WA hello FETIH */
hello not found! /* HFEF hello TFH */
add hello to data array /* % hello FHEMA */
>.list /* FlHRBEIE +/
freebsd

linux

solaris

SuNos

windows

hello

s>hello /* BWA—RX hello THEA */
found . hello I EREET v/
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5% o B
e 3CH
e XL REY

B & iR
B M

: hsearch, hdestroy

: #include <search.h>

int hereate Cunsigned nel);

: hereate () FIRIRIWHR, S8 nel AMBREAENMSEITE.
: WRTIERI R R RWRE NULL.

JUr— s s s s v 1 L e, 178 b B o i 2

| hdestory

LEES ]

I
SELHE -

iR

B o

{0

LTI s srn e, s = 1L o, LT % =] 41U Ll ALk LS

. hereate, hsearch
#include <search.h>

void hdestroy (void):

: hdestory () AFMEK B ERRBAEE, GRERIHFHERHR, Nom
5 7 I bk 0 B MBS AT e 7 R

: &

HXHE

#LIUH
L
AU

hcreate, hdestroy
. #include <search.h>
. ENTRY *hsearch (ENTRY item, ACTION action );

; hsearch () ZMEFIMRHERHERSY item ZWTH key KBHRE,
MESH action H FIND, NIHEFIHIEEm <4 X MR KRR, $
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AE(MEE NULL. SRS% action  ENTER. HAFBEGEHS T
B ZHENARFRT.

#ty ENTRY 52 XM
typedef struct entry
{

char *key;
char *data;
} ENTRY;

key h—F M ERE, fRL. NULL AEREMFHH, HRERTH. daa
e MER S key MRMFIERLE.

+ RBFRHENEREDMmA, MRERBEPERERBHIEUERR

NULL.

insque (A —SiH ERFIH)

M E Y
FLXHE
&L HB -
iR -

B Pl

remque

#include <stdlib.h>

void insque (struct gelem *elem, struct gelem *prev);
insque () 0 remque () FARIRAE— X GRS MR,
24 struct gelem EX AT

struct gelem |
struct gelem *g_forw:
struct gelem *g back;
chay i datall];

}i

insque () ¥ BH elem il B GRS SR prev FrIEEVHRA R,
B prev TN EHRE (NULL).

x
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o e TTTINL AL lt i} AT M ST Winbnbal'h Rl s 8 s Al o Y p— L 8, 1 X T

Ifind (SHBE)

X% : lscarch
Fh3 ;o #include <stdlib.h>

T EHE : void *Ifind (const void *key, const void *base, size_t *nmemb. size_t size,

int (*compar) (const void *, const void *)):

AW : Mfind O FAKERREHHATNLER—TMMERKIE. S5 key IFR AL
BN R, S5 base BRI EREENLAT LA, 24 omemb
REEHAPHIERE, B—NEZMKPWHSE size 2, RE—HE
¥ compar A—HEIEH, XAREARIMMIERTHE, s
compar (I — SRR ERENE — 28 Migen & 08 R
WERE 0, A oREEAHRNRPBIEE 0 E. lfind (O 5 lsearch () A
RISETF, SHEFFREHIER ifind O £IER NULL, MA4£EEHBi%
2 H0E I A B0 R .

BB RPOCR IR NR R R R ZR R Al MRERA P HRABCREE
WjERE 2 fEE (NULL).

iE&Z% lIsearch ().

bosu

Isearch (ft#%)

*ﬂ* & : Ifind
F3xH : #include <stdlibh>

X B ; void *lsearch (const void *key, const void *base, size_t *nmemb, size_t size,

int (*compar) (const void *. const void *));

SR Learch O FIHEMERELHADPILER - TREHLIE. FH key K
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MEAERNXBEE, 2H base HRAERB/ROBAIT L, 2%
nmemb ARFATHTEER, B—REORPUBSHE size 85, B
—RBH compar h—R¥IEH, XM RYFHRAGH A TREZEHER, &
et compar KB —MEHFBMTEREME 12 B ENTRER
HFEEMEE 0, HATEEETARWEDFE 0 #. DR lsearch O #
AR XBEREN = TR RASERARER.

B E O RFSCREERWEE BN ZET R, MRTESA T RAKRYE

MG b BER AR, BEMARARRBILER.,

€

#include <stdio.h>
#include <stdlib,h>
#define NMEME 50
¥define SIZE 10

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

{

B

raturn (stremp { (char *) a, [char *) b) )} . /* B strcmp* {) LLEFHE */

main (}

{

char data[NMEMB] [SIZE] = { *linux*, "freebsd*, "solaris®, "sunos", "windows" };
char key[80], *bhase, *offset;
int i, nmamb ='NME‘.MB, size = SIZE;
for {1 = 1,1 < 5, i++}) {
fgets (key. sizeof (key) . stdin) ; /% BAXREF */
keylstrlen (key} -1] = '\0';/* %8 \n 2% */
base = datal[0]; /* REM data WEFLEE «/
offset = (char *) 1find (key base, &nmemb size, comparl :
if {offset == NULL} {
printf {"%s not found!\n", key) ;
offset = {char *} lsearch (key, hase, &nmemb, size, compar) ;
printf (*Add $s to data array\n*, offset) ;
} else {
printf {("found , %s‘n", offset) ;
}



FOE HELHFEH 143

}
)

J
FEE.
linux [ AT EH linux */
found . linux /* BE linux FRER */
08/2 I MATFHE os/2 ¥/
0s/2 not found! /* BAE os/2 THE +/
add 0s/2 to data array /* 3§ os/2 FFEMAE data FA */
08/2 /* B os/2 */
found . os/2 /* XRIEET 4/

X % : bsearch
Fik U ;- #include <sidlibh>

E S ¥ : void gsort (void *base, size_t nmemb, size_t size, int (*compar) (const void
P

*, const void *) );

EMBRW : B3 base THASUEREHRAI Kb, BH omemb RRBAFHLREH
2, §—RENKMIMBE sice #E, BRE—HEH compar H—RY
154, XA BEHRAGHTEERKDARER, Tk compar #F—4
SR TERRERTE A2 EMEO T RER UL AE X TFN
f, WATEREERFUELRL 0.

€x:)«

$3efine nmemb 7 /* HAPH 7 ITE */
#include <stdlib.h>
int compar (const void *a, const void *b)

{

int *aa = (int *}) a, *bb = {int *) b;
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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 }; /*H® 7 1"EH */
int i;
for (i=0; i<nmemb;i++)
printf ("%d ", bhase(i]) ;
printf {"“\n*") ;
gsort (base, nmemb. sizeof (int) . compar) ;
for {i=0. i<nmemb;i++)
printf {"%d " basel[il) ;
printf {"\n"} ;

}
,fw'a*ﬁ% |

3 .102 5 -2 938 52 118 7 BIEFHEFREE */
-2 3518 52 98 102 /* % gsort () HEFRTRNEIE */

i A e s

X R : insque
#3434 - #include <stdlib.h>
EL RSB : void remgue (struct gelem *elem );

AR : insque O) N remque (> FISRIRIE—3Nm L HEEFIAS], 4 struct gelem
ESWF

struct gelem |
struct gelem *g _forw:
struct gelem *qg back;
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char g_data(ll;
IE

remque () FRH S elem FrfITn B A TA S RBS .
B |k

#8038 - tsearch, tfind, twalk
L P : Hinclude <search.h>

E XY . void *delete (const void *key, void **rootp, int (*compar) (const void *,
Y P P

const void *));

S ¢ delete (O HRBBH key IRENXBREIR, NBH rootp 1EAIK_XRMH
Bk, 28 compar h—REIE, XAREHFAGHALREKRDK
£, EfEH compar ME—SHEHBNTREEXNTE AN SHFREN
FTEHE, MymREXTFENE, B TEREESNEE 0.

B RBEEREETUME, FEHEREERTERRE. MRE-NAPRFBX
B&dE, Mgl NULL.

ﬁj’eﬁs—ﬁ tsearch, tdelete, twalk

FI 3k - #include <search.h>

£ X BB : void *tfind {const void *key. const void **rootp. int {*compar) (const void ¥,

const void *));

BRI : tfind O Muwearch O FHELL. S8 key IRARERNKREIE, 23 rootp
R - XHMRRY Alit, 5 tsearch O FREKE, WREZXHFEA
B CR¥EE, WASMAREBE_XWA. S8 compar h— &g,
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SRS H T A TR A N ER, BE% compar (9B — SR
B RIE LT B A SRS R E MR, W A T B, 7
A FRERRASEE 0.

B E 4 . BRI ERNE AR B, MR R R SR AE, WA
NULL.

¥R : gsort, bsearch, hsearch, lsearch, tfind, tdelete, twalk
R #E ¢ Hinclude <search.h>

£ % : void *tsearch (const void *key, void **rootp, int (*compar) (const void *,

const void *));

BRI - tsearch O AREM-IMABR-IN. S key IR ERNZRE
B, 25 rootp 80 XAMAIRT Shbht, mEHSEH NULL, #isid
MBI =R, B compar h—R &I, XA RHHRHEH AT ER
MKNKR, FES compar MBI SHRENAEREXTE-A2Y
Frisf) & &, WLAEERTERE, B oEREHSUEE 0.

38 Bl - RBRRAGENRRRE pbE, RE PR B KRR, e
WEREMAR T, BERHMARBILEE.

 twalk GEG—XH)

W B : tsearch, tfind, tdelete
F3L 3k : #include <search.h>

E N 8 - void twalk (const void *root, void (*action) (const void *nodep, const VISIT

which, const int depth));
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FMB . owalk O AREHCBIHH XM, 28 root 18R R AR T Sk,
B action H—HHIEH, BARBHLERYE, BREA—IVEARS
WHKER., £4 action RENE 12 nodep h BHIT [REE, #
A which h—¥HE, KENMEHH:

of¢ preorder: HEEWA, HIEWENE, BEEWHETA.
o postorder: SEEWATA, HUGEHT A, BEEHLHH A
o} endorder: SEEVEY S, HWANENA BEEWTA.
of leaf: FAHM—WEIK, BHEMLFHA.
BEASEREBTANEE, MERBWEUS 0.

B OH X
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HIX % . rand, erand48, Irand48, nrand48, mrand48, jrand48, srand48
Fede 30 - #include <stdlib.h>
EX HB¥ . double drandd8 (void);

BPiRMY : drandd8 O 2EP—EMEARBENE, GET 00 £ 1.0 1.

B E O EE 00 E L0 ZEKIFELE.

o oo Do O O o O D O

#include <stdlib.h>
main {)
{
int i;
for (i = @, 1<10Q, 1+4+])
printf {("$f\n*, drand48 (} ) ;

-
LaNe

000000
. 000985
L041631
176643
.364602
.091331
92258
C4B7217
L526750
+454433
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_ ey i

FH2% R B : rand, drand48, Irandd8, nrand48, mrand48, jrand48. srand48
F 3« #include <stdlibh>
S X # 8 : double erand48 (unsigned short int xsubi[3]):

FH BB -« erandd8 O &8 E— EAE S RMENEE, BEZE 00 £ 1.0 [E. B% xsubi
VARSI EFNTZE, X seeddd O,

B B RE 00 F L0 ZEFFETLE.
€M)«

#include <stdlib.h>
main ()
{
ungigned short int xsubi(3] = { 1, 2, 3 };
int i, 3;
for {1 = 0, i<10, 1+4) {
for {j=0. j<3, j++) printf ("%6d ", xsubifjl) :
printf {"random number , %fin", erand48 (xsubi) } ;
}

-

e

(PEBR
/* TEEESENMMNEL */

1 2 3 random number . ¢.44199%6
59000 43974 28466 random number . $.263128
61731 23903 17244 random number . 0.654138
7666 39619 42889 random number . 0.420643
11285 43283 27567 random number . 0.023469
41724 4128 1538 random number . 0.764511
52567 63651 50102 random number . §.992443
38934 50798 65040 random numper . 0.053484
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34153 g706 1505 random number . 0.1173582
91%2 51643 7690 random number . 0.437919

Cinitstate (RUMMECRERE)

M=% : random, setstate
33 #include <stdlib.h>

SE S % : char *initstate Cunsigned int seed, char *state, intn)s

HPR W : initstate O JERATEEL random O FIERKEA, 28 0 HHAKXD, 2
¥ seed HAIMRICFRIBENLEMF .

B OF O : R initstate (O B random O FifEFROEA.
i . EINVAL 23 state HELNFL 8 4 FRK.

" jrandd8 (= —A-KBRBHIHE)

HIX:# % : rand, erandd8, drand48, nrandd8, lrand48. mrand48. srandd8
RICW . #include <stdlibh>
5= %M : long int jrand48 (unsigned short int xsubi[3]);

FHE M ¢ jrandd8 O SREE—AMEBRSEMHENE, REE-231 3231 ZF. 2% xsubi
RN A BEFREOME, 1 seeddd ().

B OE g &R 231 F 231 ZEERENIE.

#include <stdlib.ho
main ()

{
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ungigned short int zsubil3] = {1, 2, 3 };
int 1, j;
for {i = 0, 1<10, i++) {

for (3=0; i<3; j++} printf {"¥6d ", xsubil(3]).;
printf {*random number , %$d\n", jrand48 {xsubi} ) ;
}

/* TEEHESHENBNEL */

1 2 3 random number . 1898359750
K9000 43974 23966  random number ; 1130126687
61731 23903 17244 random number . -6620187505
7666 39619 42869 random number . 1806674195
11285 43283 27567 random number . 1007984536
41724 4128 1538 random number . -1136064675
52567 63651 50102 random number . -211%028590
38934 50798 65040 random number , 229712386
34153 g708é 3505 random number . 504023483
9152 51643 7690 random number . 1880849356

WX @B - srandd8. seedd8, drandd8, lrand48, mrand48
Fd 3 ¥ : dinclude <stdlib.h>
EU HP : void lcongd8 (unsigned short int param[7]);

B EW 48 LEHENENEERSRBIHLEMEAN (linear congruential ) HBIER> 4
Pifi HT. 44

in+l = {aXn + ¢l mod m , {(n »= 0)

Hi %% a=0xSDEECE66D, c=0xB, m=248.
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seedd$ () FTLABIRME Xi MIHME GER seedd’ (), BEXEHNEEEM.
lcong4$ (> Bk T A EVHE, FAHERS a 5§ co BH param FHML
A unsigned short int 134, param[0-21h LAY RFHRYHE (WS
F seedd8 () MIB¥ seed16v[3]), param[3-5] KEHE a A, param[6]N)

Hcfi.

BH#E: XL

BB WRZFEEAT srandd8 O B seeds8 O, WFEH a 5 ¢ MPESKE
FiRMEIAE.

Gt B}

#include <stdiib.h>
main ()
{
unsigned short int param{7] = { 1, 2, 3, 11, 22, 12, 2¢ };
iant i;
lcongd8 (param} ;
for (i = 0, 1 « 10, 1++} {
printf {*%d\n”". lrandd8 (} ) ;
}

}

s R -
iﬁxglﬁﬁggkj
}

2916374 /* TY seedds () SBFILE */
75989575

1818405008

36170157

839018925

1994498779

761662626
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e sk 5 L e A AT

REY
LI
ELEY -
AR -
i [ A -

rand, erand48, drand48, nrand48, mrand48, jrand48. srand48
#include <stdlib.h>>

long int lrand48 (void);

irand48 () &iR[E—A ERKBABEISE. EEE 0 B 231 ZH.
BE 0 F 231 ZHREHLE.

#include <stdlib.h>

main ()
{

int i;

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

printf (*%d\n". lrand48 () ] ;

}

0

2114118
B9441895
379337186
782877366
196130996
158207689
1046291021
1131187612
975888346

3
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mrandd8 (PH—AKBMBEHLE)

K1) Fa % - rand. erand48, drandd8, nrand48, lrand48, jrandd, srand43
#2343  #include <stdlib.h>

2 L # 8 : long int mrand48 (void);

BB - mrandds O LEM—PREMEHNRE. BEE 231 3 231 ZME.
B Bl - BE 231 £ 231 ZEAFENE.

#include <stdlib.h>
main {)
{
inkt 1i;
for {i = 0, i<l0, i++)
printf {("%d\n", lrand48 (} ) ;:
}

{%ﬁﬁéﬁ%iggk_
0

1232217
176803790
758674372
1565954732
392261992
396415378
2092582042
~-11489157¢
1951776693



156 LinuxC SR ELFHFH

o ia = A rwim mm— . T f e = it

nrand48 (F“"i" E

FX % : rand, erand48, drand48, Irand48, mrand48, jrand48, srand4d
TPk - #include <stdlib.h>
X % : long int nrand48 (unsigned short int xsubi[3]);

FEiE® : nrandd8 () SEFE-AEREREYEE, EEE 0 B 231 Z@R. &
¥ xsubi FUETHENEFBEFFTOVHE, F seedd8 O,

1B i : EE 0 £ 231 ZEMkENE.
€D «

#include <stdlib.h>
main ()
{
unsigned short int xsubi(3] = { L, 2, 3 };
int i, 3;
for {i = 0, i<10; i++) {
for (j=0. <3, j++} printf [*%6d4 *, xsubi(j]] ;
printf (*random number . %d\n*, nrand48 {xsubi} } ;
}

iR

/* TREMESBIENTL */

1 2 3 randem number ., 949179875
59000 43974 28966 random number . 565063343
61731 23903 17244 random number . 1404751201
7666 39619 42868 random number . 203337097
11285 432832 27567 random number . 50359248
41724 4128 1538 random number , 1641774161
52867 63651 50102 random number . 2131256119
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38934 50798 65040 randoem number - 114856193
34153 8706 3505 random number . 252011741
9152 51643 7680 random number . 340424678

W& F P : srand. random, srandom
X33k . #include <stdlib.h>
EX B : intrand (void),

B : rand () &REI—FENE{E, TEEE 0 2 RAND_MAX (B, FERARRY
FEAERRALEAT, SREFIH srand O EIFRENER T, R FEENHF
F, rand O HRANZBZREIER TR L. XTHEILENFESS

srand (),

B Bl {4 : ERE 0 £ RAND MAX ZEHBEH%{E, RAND_MAX 5E X7E swdlibh,

H{E N 2147483647
€l

S EENT 1 E 10 DOBERE. EBIHREENERT TENRNETE
#EBE srand () */
#include <stdlib.h>
main (}
{
int 1, J;
for {1 = 0; 1 < 10, i++)
{
=1+ {int) (10.0*rand {} / (RAND_MAX+1.0} ) ;
printf {*%d *, j) ;
}
]
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A

R

7 )

94881024836 /% F—FWG

94881024836 /*@AFREBANERF STz EBINEEE </

HXHEF : rand, srandom
Fk Ak - #include <stdlib.h>

S EE : long intrandom C(void):

FERM : random O R[E—RHEE. TEE 0 & RAND_MAX fH. FiHAHLER
BAEENLEET, LA%MA srandom O WERHLEF T, WERKEEN

¥PF, random O ERAS BEEMILERTH 1. RTRAKFTE
Z% srandom ().

B B : E[F 0 & RAND_MAX ZBEHIEEHHE, RAND_MAX & X7 stdlibh,
HEH 2147483647,

LI O |

- il o = - L — e—

_secdd8 (7% 48 REHAAIHT)

X% : srandd48, Icongd8, drand4§, irand48. mrand48
I - #Hinclude <stdlib.h>

y 4 ﬁ—ﬁ : unsigned short int *seed48 (unsigned short int seed16v([3]):

IR 48 MHEEMBENE B RELE M IR (linear congruential ) HEVER™F
BEALA
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& B
€D

¥n+l = {aX¥n + c)mod m , in »= Q)

Hy % a=0x5DEECE66D, ¢ =0xB, m =248, BH seedlov FH =1
unsigned short int HO¥I41, KREERA 48 fr, BLEAMBME D LRENE S
BIFHIIE. seeds8 O FIREIEAH seedlov HFIFHAIEA, HAAE
R seedd8 O BT AR RAMVIE.

: WA seedd8 () BIREHLECT R RAEME.

#include <stdlib.h>

main {}
f

unsigned short int *p, seedifvi3) = { 1,2, 3 }; /* PHK 1, 2, 3 */

int i = 0;

p = seedd8 {(seedlbv) ; /* REVHEFTF p */
for (i = 0, 1 < 3, i++) printf ("%d", 6 * (p+i] ) ;
printf (*\n") ;

for {1 = 0, 1 < 10, 1+4) {

printf {"%d\n", lrandd8 (} } ;

%"ﬁ@

Qoo
949179875
565063343
1404751201
903337097
50399248
1641774161
2131256119
114856193
252011741

i

/% A seedds ) SIHBRFHRFHEONE */



160 Linux C G #ELEFH

XA
R0 -
E X BB
RER -

g [ {# :

random, initstate
#inclode <stdlib.h>

char *setstate (char *state);

setstate () FIFEIHE T random () Frif FARIREALVECIR S . % stae 15
mF A RENLA A, A EEN SRR .

R setstate () BT random () Fr{ERAMHA.

xR -
Fh (M -
EXARY -
B iR -

B B -

rand, random. srandom
#include <stdlib.h>»

void srand (unsigned int seed);

stand () AR WE rand O FPERNEERMENANT. 28 seed 7R
A, BEWLFE getpid O 3 time (00 KHRFEIEFLIE seed. WG
K seed SRRMEME, rand O A MMBILEETS RS .

o

A EENTF LR 10 BREENEE. KERSHAERTS rand () £8 */
#include <time.h>
#include «<stdlib.h>

main {}

{
int i, 3;

srand { {int} time {0} } ; /* FE time (0) HEBNETF */
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for (i = 0, 1 <« 10; 1++}

{
j=1+ {int) (10.0*rand () / (RAND MaX+1.D) ) ;
printf {"%d ", j) :
}
}
)

5888102 108 99 /* B—RH{G */
207410321087 /r BTRHFg */

LI

e e ber Lim . s . o1 —— .t

Y R% - seeddB, lcongdl, drand48, lrand48, mrand48
FL . #include <stdlib.h>
SE LS« void srand48 Clong int seedval );

BB srand48 () MR E drand48 (O /lrand48 () /mrand48§ () F=4 BEHLEAT )
BN T . B4 seed BT RANER, EHTLLFAH getpid () 3 time (0)
KR FE AR 41 seed. MPFK seed FFHEME. FIEENHENEETR
He—F.

B E fH: L

€D

5% 7% Irandd8 O

HEHE . rand. random
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FKICHE : #include <stdlib.h>
%€ S % : void srandom (unsigned int seed);

AW : srandom () FFWE random O FABHLENGHEILERT. 5 seed
DR EH, BETLURA gepid O B time (0) FNEFEIE K4 seed.
WIRBIK seed AFRHFME, random () FAFERIBMEERRRS B,

B | L

iBEZ% srand (),



11

~-{}JJ UOES
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o .1 41712 e e . . P APV i 4l A 4 A e e i T

close (ééﬁ‘

X E B : open, fontl, shutdown, unlink, fclose
.ﬁfkjcﬁi : #include <unisid.h>

& W B8k : intclose Cint fd):

AR . MERAEXHEEC AETEENTHH close () XM, M close ()

SUREERIER, FEWZHASHRSE. 2% (d H5EETH open O
8% creat () FriREIRC ki,

B Bl AR AMEER 0, RAHRMER -1,
HiRf0W - EBBADF 2% fd FHEMMHRRARZ A KA.

R IR - BRTERIRS R, RS BRI ST RIS, BRI BT KET A,
i B RBHE.

MR EB : read, wrte, fontl, close, link, stat, umask. unlink, fopen

FA LM ¢ #include <sys/types.h>
#include <sys/stat.h>

#include <fentlh>

T H : intcreat (const char *pathname, mode_tmode);

AR : B8 pathname FERKEACHBEFRTHR. creat O I THFRATHM
WAK AN open O:

open [const char*pathname, [O_CREAT|Q_WRONLY|Q_TRUNC} |
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mode_t mode} ;

IRV . XTHH mode HH% open () BE.

B creat O SIREFEICHHRIE file descriptor), HHHRLEMELEMR-I,
HHR SRS ermo.

EEXIST
EACCESS

EROFS

EFAULT

EINVAL
ENAMETOOLONG
ENOTDIR
ENOMEM

ELOOP

EMFILE

ENFILE

Z40 pathname FTIEHIXHORHE.

ZH pathname FTiEERILHATEHERNR
(IR

BITHE AP FETREXHREN.
24 pathname ¥E¢HEBAIFRAFZR.
24 mode AWM.

23 pathname A K.

¥ pathname h—B%.

BLRESR.

Z¥ pathname I B F 5K M,

e B2 o] REHT I R S R R

Ok B R ] RN T RSO % H R

MBI : creac O LRBRIUESHINBEE LM (device file), MBHEFFH mknod().

1H5% open ().

MR R
TR
EL R
Cit o)

open, close, fentl, dup2

#include <unistd h>

int dup (int oldfd);

dup ) FIXREHIZH oldfd Frigmfribidial, R CRE. HFHXH
W RS oldfd JEMREF LM, HEHANBE. EREHENER
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WRREEHESR. B, SFA Iseek O WEAXHHBFEEAR, B
T R i T B R E R
Aif, XHERIAZ JHALE close-on-exec HF.

BB OfE G HRTE, MERESD R R ERM X EEE. SEERIERE-1,
errno & L RS,

R{UR . EBADF 2 fd JEA MM R, BiZXHExM.

s - e -

%% % : open, close, fentl, dup
FA#E - #include <unistdh>
EX T : intdup2 Gintoldfd, intnewfd):

FHB W - dup2 O FIREHISY oldfd By irfdial, I EHE N E SR newld
B-HOEEl. 2% newld X—CITAN LR, W newfd FiEAIXL
PSS, dup2 O BTEARMERRE, SRROLFHBALES
M fRE, #ETE% dup O,

B E O SEHSRIEN, WERERNRMEERAXE#ERE. FEHERMEER-1,
errno S TERLEE RIS

SAUE - EBADF  BM fd MMM RER, XA,

MMM ¢ dup2 O ASF A fentl (oldfd, F_DUPFD, newfd): g% fenth)

bl Y s e s smrrms s s o e 1L B S . T

WX R% : open, flock

Fh M : #include <unistd.h>
#include <fenth.h>
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e EY

H AR -

int fentl Cint fd, intcmd)

int fentl Cint fd, intcemd, long arg):

int fentl (imt fd, int emd, struct flock *lock }:

fenth () FRIBAESU A a0 — 2954 2480 fd RRAXERXFELR
i, Z8 cmd RRKBEHRS, 7T IULMHEAR:

F_DUPFD

F_GETFD

F_SETFD

F_GETFL

F_SETFL

F_GETLK
F_SETLK

ARERKTHRE TS arg M8/ BOVARE AR SR
iwl, FARMEE fd HTHHRE. ThIT TR B E
XA R, ES%E dup2 ().

B8 close-on-exec Jibr. HEARR) FD_CLOEXEC {4 0,
RFRERA exec O MXBHM LRI EEA.

B close-on-exec IE#7 . %R LIS # arg 1 FO_CLOEXEC
PIE

WA X HRR ARSI, MR open (O M H flags.
WEXHHRRAREESR, 28 ag HFEE, BRAF
O_APPEND. O_NONBLOCK #1 O_ASYNC £ ff)ek™E. Hithhs
M EEA R LM,

B BB R

WEUHHERRS. e flock S8 Ltype HUHAR
F_RDLCK. F_WRLCK ® F_UNLCK. fMEXEE i, W
B[R -1, #2134 EACCES 2% EAGAIN,

F_SETLEW F_SETLK fEFi#F, BELZRBMERN. WAHSs—a%3

{

e eI k., FESHUTNIEPHES PN, &3
BRI, SRS EINTR. 25 lock 3884 flock £
BT

struct flock

short int 1_type. /* $EMNRE =/

short int 1_whence, /* R7E l_start fuB */
off_t 1_start, /* EREAALE */
off_t 1_len, 7% PIERERIAN */
pid_t l_pid, 7+ WEDERHE */
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I
_ype A=FBIZ.

F RDLCK  #y--MtiEBRHNSE.
F WRLCK By {tSAHKE.
F_UNLCK Mz HIZ2feieE.

I_whence tH=FFL:

SEEK_SET  PASCRFFK A2 e shsir E .
SEEK_CUR VBRI HFEEN EABUEMRCHRAE.
SEEK_END U\ RAHEFEGEYE.

B | RTHUGEME 0, EHHEERREM -1, HREEFT emo .

P, o L wA b e St

MEEY : open, fentl
Fix o #include <sysifile.h>

TS R : intflock (intfd, intoperation):

BREGRM : flock O £1KZ¥ operation FIEEMATANSH fd FrignI T HH & Fi it
TE Bk B E RN 1F . ER B R AR BE B 01, RS LR — KB

Z¥ operation H T P& M.

LOCK_SH #uviZ8iE. £ RN E— I EFELESE.

LOCK_EX #&VIARBIE. I XHRNRF -1 ER#E.

LOCK_UN R fHie RS

LOCK NB  EiZBu#iEr, MR AN, S LRSS, B S
LOCK_SH 3% LOCK_EX £ OR () A&

B TR RN R MM EFHE, SR dupO fork(R 3T H#F
ik Az g A& R E .
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B P

BB 0 Formsh, HFEHRUGER -1, #ERBET ermo.

fsyne CHBMEBIETRRGL)

ES T
F kI
LR
 fiyne O REBSH td FIRMCHRE, HAREPR SEES, UHE

CE AT

B b

syne
#include <unistd.h>

int fsync (int fd);

BiERE .
FIHRER 0, KBRIE] -1, ermo K4 RHS

Iseek (BZICHHMERERLE)

R P 1
RLXH

ENEE
EHERY -

dup. open. fseek
#include <sys/types.h>

#include <unistd. h>

off tlseek Cintfildes, off_toffset, int whence);

B CITFRXHBE - MESHE, STHA B LEERERE
FSCHEFTS, R A A RATH X (30 O_APPEND), WEERES
R, 2 read () 3K write () B, EBRBESMZIEM, lseek ()
FERARESZXHENESMNE. 24 fides HOHTFHXEREE, 85
offset JREZH whence KBIHEEMEMBE. 2 whence HTFI
Ho—fp,

SEEK_SET & offset A AFNEEME.

SEEK_CUR  LIBRIMESMETRIEM offset MitE.

SEEK_END KHESM BRI GREHEN offset MIBE.
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¥ whence {85 SEEK_CUR & SEEK END Hf, ¥ offset foiF fi{E 4
.

THARBFFMRER B,

(1) B EE M EBICFI LK., lseek Cintfildes, 0, SEEK_SET) ;
(2) WG EBU BRI REN; lseek (intfildes, 0, SEEK_END) ;

(3) AAERAE B ST ER: 1seek (intfildes, 0, SEEK_CUR):

BB AEANGENRNEHIESE, BRRESYHFLECNERT. &
BHEEMRE -1, ermo SFHELE{M,

HiRfLH . EINTR BLiE RS S AT
EAGAIN  H“{ERATRK VO 5 (O_NONBLOCK), ¥ I ¥E vz m

R [E]E .

EBADF  &# fd EHFEKRXHHERE, izt xid.
ESPIPE  Z# fildes FTIERI LM —EIE (pipe). Socket E FIFO.
EINVAL 248 whence IEFHE.

FEMIRE - Linux READRF lseek O 3wy REEH, WHESES Iseck O ER]
ESPIPE.

€EX)

REE AR E I,

aow

HXHA
RLAH
ELBY
PRI

mktemp
#tinclude <stdlib.h>

int mkstemp (char *template);

mkstemp () FFREIHE—RIRE M. 28 emplae FIRE T 2FHRFH
BPREANTEFBHE XXXXXX. mkstemp () SUAESHEH 0600
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BERFATHZ L, MR ZYHAFENSELEZIH. THZYAERY
ka2 R M.
SR F) T FF 5 R B el 3 5 ) S 4R ik A . 3 R0 AT A Sk IR [B]
NULL, FEHFREEE emo P

MEeE . FEINVAL 2% emplate FHRBE AN THE XXXXXX.
EEXIST L8 THRE 1.

WML . 547 template STIRHICH ZIREA R LSRN EA, -
char template([]="template-XXXXXX";
THATMLUER TFIRERE TR

char *template = "template-XXEXXX";

#include =stdlib.h>
main {)

{
int fd;
char remplate(]=*"template-XXXXXX";
fd = mkstemp [template) ;
printf {"templace = %s\n". template)} ;
close (£d} ;
}

( %}\ﬁﬁ% .

template = template-lgZcho /% T template-1gZchbo DR Y/

e o, b, a4 B e TP VRl L2 L

oe € )

HXH B : read. write, foml, close. link, stat, umask, unlink, fopen
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F 3 ¥ « #include <sys/types.h>

E XL R

E AU

#include <sysfstat.h>
#include <fentl.h>

int open (const char *pathname, int flags >

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

24 pathname AT R XHBEFRHE. THREBR flags FEEER

(AT

O_RDONLY PLRAE 7 AT 7

O_WRONLY HRSHATF M.

O_RDWR DRSS FRITHF . ER=FEFEEEREK,
AEATEE{FEH, BT 5TFRERFHHOR () &
HEHE.

O_CREAT FHEIT TSN FAEN BB %3

O _EXCL ME O_CREAT iR E. WIESSERBEIHRTH
. XHEERFENEE Y, TlHgSEETH T
#i2., Ak, #F O_CREAT 5 0 EXCL RN #E, H&K
T 60 31 R 75 5% 42 (symbol link ), W2 FF 3044 K0

O_NOCTTY MPERAT RSO AZ IR &, WA ZE L
= [oprig oL ki L2 1]

O_TRUNC EXHFEFAUNSMFRITHN, LigFEeeXH
KEHER 0, TIEAF FZXARMRESER.

O_APPEND LEE A4S THRFRBY, UREFEANK
12 LA R A A MMA R R H.

O_NONBLOCK  LIATRESRH 7 AT CH, HaiRLeH TR
S, B rRREE 8,

O_NDELAY i O_NONBLOCK.

Q_SYNC LRI (synchronous) 53T L+,

O_NOFOLLOW  MWE£¥ pathname FifEHIC{E 4 —F5&HE Gymbol

O_DIRECTORY

link), W& LHRE,
MESH pathname FiIEMLHHER—HF, WS
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B 1 -

mRRE

S_IRWXUOO700
S_IRUSR
S_IWUSR
S_IXUSR
S_IRWXG
S_IRGRP
S_IWGRP
S_IXGRP
S_IRWXO
S_IROTH

S_IWOTH
S_IXOTH

FIfRM. A Linux 22 DURHEHER, D
—BREZEAE. B mode MF FHHMAS, R
FERVH LM A 255, MAAEIFE 4R AR
S F umask EHREW, A ZXHEBRERZY
(mode~umask).

B, RRZXEFRTEAEE. o5 RARTHN
=

2 S_IREAD, 00400 #FR, R ZLHHAERT
LAY FIA PR .

& S_IWRITE, 00200 /R, KE¥ZLHHEEREN
EPN:ald

B S_IEXEC, 00100 B, RERZXMEHAEREW
PATHIRIR

00070 R, KJEERAHAATTER, TTERWH]
THALR

00040 B, FFFCHAFAHRT TR,
00020 MR, AREZXHEHAARTTE AR,
00010 B/, HRFRELHAF HRF TR,
00007 BLRE, KRHMHSRFE. T RIRITH
PR

00004 PR, REEMBAFBEATERREB.

00002 R, KERLBFARAETEANTR,

00001 MR, KFHARAF AETHRTHEEE.

ERAdEENNRSRITRENER 0E, XRME, REH MR
W F (denied) MBEMA -1.

EEXIST

EACCESS

EROFS

#H pathname FTEEM XHCHE, HERT
O_CREAT # 0_EXCL 7.

2% pathname B8 E B30 AFF & B B SR i M4
P .

MBASARROCHFEETRELH RSN,
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EFAULT 24 pathname $&&HHE H AT 7 BN 77 8.
EINVAL £% mode RiFHi.

ENAMETOOLONG  Z#{ pathname Ki<.

ENOTDIR Z ¥ pathname H=2HX.

ENOMEM BORENL,

ELOOP Z¥ pathname Fit % F75 IR A,
EIO IO FELER .

PEMIBEM - (FF access () fER P AEF I AIBTER R /L, BIUTE access () G H
£ open () MEXHAIRESERELTL MR E.

#include <unistd.h>

#include <sys/types.h>

#include <sys/stat.hs

#include <fcntl.h>

main ()

{
int fd, size;
char s[] = "Linux Programmer!\n", buffer[80];
/* fTH /tmp/temp EBA, WREXHREFEMELZIHE */
fd = open ("/tmp/temp" OQ_WRONLY | Q_CREAT} ;
write (fd, s, sizeof {s} ) :
close (£d)
/* 519 /tmp/temp BEERIEEEENE */
fd = open {("/tmp/temp" O_RDONLY) :
gize = read {fd, buffer, sizecf (buffer) ) ;
close (£4] ;
printf {"%s" buffer] ;

o

AR

k]

Linux Programmer!
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et r ot . T 1 £ R Wl ., LT LT

read (1 CHTIFHSCPHRIURR)

HX R
X A
BB iRm
B B f -

Bt ik -

SRR .

LD ¢

readdir, write, fcntl, close, lseek, readlink, fread
#include <unistd.h>
ssize_tread Cintfd, void *buf, size_t count);

read () SRS fd Fiikf 3 HEE count TFHE) bul TREBTTRIIAR

B, ESH coont 0, M read OO REFEMIER 0. REIEHERFE

BFIME T, mRIER 0, BRORE AR ESIE, Hot

XFRB M ESHENENFE R,

MPWIF] read ) SBREEFZIMOF N, FHEKERESZH count

fE L, FHRE R E A L R I A T D, MR AR T X E.

WEIE (pipe) BHERPLENR, BER read O WESTHTEREME. &

HRRERUEE -1, #iEAEFEAN ermo P, MXHEEAEN T

.

EINTR MR R (= S BTeR .

EAGAIN 4R ARTTHEN VO i (O_NONBLOCK), A 33 ol B
2.

EBADF & fd FHRMCHHEEE, Sz,

"% % open ().

Nt AR iR . 118 L v P - ———

syne CREBMX BRI

ML S

fsync

- #inclode <unistd h>
ESL % : mtsync (void);
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AR : sync O AAKRZENAXHESRRE, LIREHKERD.
B B RE O

HFXEE - open, read, fentl. close, lIseek, sync, fsync, fwrite
F3AL L #include <unistd.h>
E N BB - ssize_twrite (intfd, const void *buf, size_t count);

AR . wiite O £1ESH buf FHERAEBA count M FTHEIEH fd FrigmX
. A%, CHEEHEHSEZ B,

B [ WREF whte O SREEFEANTFHIR. SFERERERIGEE-1,
HIRAEEAN ermo H.

HHRLE : EINTR MR RS S B

EAGAIN  4{EF R /O KT (O_NONBLOCK). HXHEa iz B
Y] K1
EBADF 2% fd FEXHCHHERE, e,

LD ¢

HZ% open ().
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clearerr (f??l%fc%

WX Eg : feof

#3930 : #include <stdio.h>

S A : void clearerr (FILE *stream);

BEGE I : clearerr () FEERE Y stream T8IE B I BT IE A AR ML .
B H: L

| felose (3EHISCHE) I

M B : close, fflush, fopen. setbuf

k3t ¢ #include <sidioh>

=S EB : intfclose ( FILE *stream);

B2 AR : folose O AIRFEM%A fopen O ITHMXH. HafE&ILEMME AHEEE
HAXHR, FRRAGHRENIIHERE.

B E g FEHEERIIRE o, FENERENTRE EOF HEHR AR

ErMmo-.

B2 . EBADF Z~E % sream ECH H X H.
CED «

55 % fopen ().

fdopen (P ScH-HtsA 5 SCEHTEL)

¥ # ¥ . fopen. open, fclose
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R LA
EX R
R B

B H -

€D«

#include <stdio.h>
FILE *fdopen (Cint fildes, const char *mode j:

fdopen (3 =¥ &Y fildes PICHRGRE, B4 N EERE.
ZH mode FHBNAEE LB HEHES, RS LMAR % THHik
WiEEWEAMNA. KT mode FTHBEHERIER% fopen ().

¥ B ThINT AR BT 8 S A S AEFREE, RIEMGRE] NULL, B8R ARHTE
£ errno .

I EEER ARSI ERE 0 BHTEARIHEH */

#include <stdic.hs

main {}

{

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

fclose (fp) .

}

hello!

HMRXER
FI M
EX
WD

fopen. fgetc. fgets, fread
#include <stdio.h>
int feof (FILE *stream);

feof () RIEMARTENSTXMHRE, B8 steam K fopen () BTERIZ
fRE. WROCHAEMEFESHE, HbERER o,
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B B -

BREHFFENRCIERCHRE.

LT, e FLt = —rra g b L ] o AL L Ry = A L .

filush (EHBMHIX)

MX AR
FhICH
4
R IR W

B M
WIARH

write, fopen, fclose, setbuf
#include <stdio.h>
int fflush (FILE *stream );

fllush () SIREHREPE AAHIEERSH sream HFEM L. ME2
# stream % NULL, fflush () SEBRETFHIHHIEES.
BINRE 0, %WR[E EOF, $#RMIEBHET emo .

EBADF 2% stream HEMCMAREITH, RTHAREHNRE HE
HREEE write (),

fgete GHICHPIRE—AFH)

GBS
KM
L
PRI -

B |

€XD <

/i

fopen, fread, fscanf, getc
#include <stdio.h>
int fgetc (FILE *stream);

fgete () RIRMBE stream FTERIATER —1F5/. FERCHREM
TR EIRE EOF.

fgete () £EFERFINTFERF, FEE EOF MERETXHE.

M or BAITRXHE exise, RERIHEABT—T—TFHRN. Bx. HAXHERERMAXHE.
A% X exist RABE. TARFEETAL.
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*/
#include «<stdio.h>
main {}
{
FILE *fp.
int ¢
fp = fopen ["exist", "rv} ,
while { (¢ = fgetc (fp) } != EOF)
printf ("%c" ¢} .

fclose (fp) .

faetpos (HECHHRMERGE)

HXHBB : fseck, rewind, ftell, fsetpos
Fik U - #include <sidio.h>
N HB : intfgetpos (FILE *stream, fpos_t *pos);

SR : fgetpos O Ft fiell O —HHFEZMAREEACHRENMHLENE. 2% stream
ACITHBIXHiES . SEHEXFHEH pos 156HREL.

B O SEARE IR 0. BEEENEE -1, ermo LTEMIZRM,
SBIRfLE : EBADF 2% streaam AR VEDE S BN THR,
€D «

BB, fseek ().

fgets (MSCHRIRR—FRR)

A% : fopen, fread, fscanf, getc
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FLr 4k . #include <stdio.h>
&S : char *fgets (char *s, intsize, FILE *stream);

R R : fges O AEMBE sweam PRI LHRIEATHHEIES s FisTW
FTIE, BIWMBTET. ZIXGERECIET size-l MEFHIE,
BESMENULL fFATHBER.

B ) {f o fgets () HRINMGRE s $8EF, 1RFl NULL MR REHEIZRE.
€ «

#include <stdio,h>

main {)

{
char sf80}. .
fputs (fgets (s, 80, stdin) . stdout) .

}

iﬁﬁ%ﬁ% \
this is a test FE A x/
this is a test FARE 1

FA¥# B : open. fopen

Fd3CPE . #include <stdio.h>

EX R : intfileno (FILE *stream );

IR : fileno O FRRESH sweam 852 M STHFATE ORI,
B B RE .

#include <stdio.hs
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main ()
{
FILE *fp,
int f4.
fp = fopen {("/etc/passwd", "r*}
fd = fileno {fpi ,
printf [(*fd = %d\n", £d) .
fclose (fp)

fﬁmﬁﬁﬁ

fd = 3

fopen RTHF3CHE)

WL RE - open, fclose
Fed 3 : #include <stdio.h>
€ X #% : FILE *fopen (const char *path, const char *mode);

ABIRW : S8 path FRHEQFEITHHUXABBRELAE, 28 mode FHRBMN

RAWRIES. mode A THIMEEFHE.

r ATHRRESE, XL REE.

re  ITHARBRSH, OB AR,

w  ITRRBXH, EXHFENXHKERIF BEXAFaER.
B A AT R ST

wt ATHAEGHXH, EXHEFENCHREFAT, HZXHFARS
MK FXHFFENRLEIHF.

a  DUMmBARITHRRE M. EXHEAFE, Wegirdy, mi
XHHE, SAMBIRSEMB N, AR ENNRSHRE.

at  DAMMBI AT AT ESHN . HXHAFE, WaBina .
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WMEXHEE, SAREESENIHRE. DXHAREHAES
R,
LAMESEFEHETLUFEN— b F%, W b, web 2 ab+ ZASL,
FIA b FFFRRE VR R SR AT TR S0 0 S0, o dRsi e 2 i
ALTE POSIX R&, &7 Linux B4 ZBZFER. i fopen () FAEIH
Hirik<RE S_IRUSRIS_IWUSRIS_IRGRPIS_IWGRPIS_ IROTHI S_TWOTH
(0666) B, HXHWMEESS%E umask {H.

B Bl XERERITHE, BREEN TR SRR &R AT T R E
[@] NULL, #iEH#iR{KIBFE ermo F.

WmiEs . BT, P ER S EREEANE, EAHEER #T
KL TR T EFIHAT, BUE fopen O FiFMEHRABRLE.

€D

% B a+y AT noexist */
#include <stdio.h>
main ()
{
FILE *fp.
fp = fopen ("noexist® K "a+") .
if (fp == NULL) return.
fclose (fp) .

MR : fopen, fwrite, fscanf, putc

R #include <stdio.h>

T &M ¢ intfputc (intc, FILE *stream):

FPBLB ¢ foutc SHFBH c ¥ unsigned char 55 ALK stream TEREHI T .
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B B fpue O 2EABARBNTH, WEH o, FiEE EOF MMET AER.

€D

/* BIBEXFR a B 2. —PFNFHEAFXH noexist B *)
#include <stdio.h>
main {)
{
FILE *fp.
char a[26]="abcdefghijklmnopgrstuvwxyz®;
int i,
fp = fopen ["noexist*, "w") ,
for {1 = 0. 1 < 26, i+4+}
fputc (a[i], fp) .
fclose (fp) .

TRy 1 e g e, et u L T e e = =

fputs (H—HEMFHRBASIH)

X H B : fopen, fwrite, fscanf, fputc, putc

I wH : #include <stdio.hz

£ N & : intfputs (const char *s, FILE *stream);

BT : fpus O FIRESHE s FENFHEEARSY sweam FIEHISHR.
B | FEDEREHNFHE, KR EOF MIXRTAA#RRE.

€MD

HE% fgets (),
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i Ty ———

)

o g ap LA

MR E % - fopen, fwrite, fseek, fscanf
I - #include <sidioh>

YEN % : size_tfread (void *ptr, size_t size, size_t nmemb, FILE *stream);

R : fread O ARAHARIEREE. S8 sream HTITHHTHES. 2%
ptr $5 R AT RUERUE R I BAR ], BT RS size*nmemb
JUE. fread () 2BEFELERIZES M nmemb 8, MR M AL S nmemb
HG/D, WARTRER T X REFHREE, X5 H A feof ()L ferror
O RREREMAAER.

iR # ; BEZRERIE nmemb ¥} H.

/* ERE fwrite |) BREONTER +/
#include <stdio.h>
#define nmemb 23
struct test
{
char name(20].
int size,
}s[nmemb]
main (}
{ .
FILE *stream.
int i, |
stream = fopen ("/tmp/fwrite", "r"} .
fread (s, sizeof {struct test) , nmemb, stream) .
fclege (stream)
for (i = 0. 1 < nmemb, 1++)
printf ("name[%d) = $-20s . gize(%d] = %d\n* i, slil.name. i s[i).size) .
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name[0) = Linux! . sizel0] =
namef{l)] = FreeBSD! .size(l] =
name[2] = Windows2000 - sizel[2] = 11

s e = Lo e e il LS P i L i

HxX&Eg
LM
X R
R

8 | -

fopen. fclose
#include <stdio.h>

FILE *freopen (const char *path. const char *mode, FILE *stream ):

S path FHFAFSHRIT AN LERERIES, 28 mode iS5 # fopen

() WH. B3 sream X 2T HEICHIREN. freopen () £¥JE stream By
THAARKA, REFTHSE pah F30E.

XHMFITIG, BEEREOXHES RS BEER. & BT F R iR
1] NULL, #4B#5R{CH{FE emmo P.

#include <scdio.h>

main {)
{
FILE *fp;
fp = fopen ["/etc/passwd", "r") . /* ¥TH /etc/passwd */
fp = freopen ("/etc/group”. *"r", fpl . /* MAFTF /etc/group*/

felose (o)

}

T ——

mxas -

rewind, ftell, fgetpos, fsetpos. lIseek
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RLxH
R
&S

B B ff -
HRARS

ik

€l

#include <stdio.h>
int fseek ( FILE *stream, long offset, int whence);

fseek () ARSI HRIAEEMNE. S5 stream X OIT TR C I E

ZH offset HIRESH whence KBS/ EM B . 4 whence

HFFHp—Fh. SEEK SET MBESCHFFF L offset MBENFMNEEHE,

SEEK_CUR VAB#THREERIBE G offset MrBE. SEEK_END ¥HE

EMERFNXHREHEEM offset MIBE.

% whence % SEEK_CUR &, SEEK_END B}, ¥ offset 1T f{EMMN

M. FHERBFAHER T

(D MK EEMNEB I XHHLE . fseek (FILE *stream, 0,
SEEK_SET):

() B ESNEBICH BB feek (FILE *stream . 0,
SEEK_END);

S A ERE 0, FEHERWER -1, ermo SFRBEERMAM,

EBADF Z¥ stream R AT HNESHNEN R . EINVAL 2 #
whence JEH R {H.

fseek () B lseek () SREZEHME, EHBAER fiell () FBBHE
AEEHMNE.

#include <stdio.h>

main {)

{

FILE *stream,

long offset,

fpos_t pos,

stream = fopen ("/etc/passwd", "r") .

fseek (stream, 5, SEEK_SET}

printf (*cffset = %d\n*, ftell {stream) ) ,

rawind (stream) ,

fgetpos {stream &pos) ; /* B fgetpos {) BBESELR */
printf {(*offset = %d\n", pos!} ;
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pos = 10,

fsetpos {stream, &pos) . /* B fsetpos {) WEEXENE */
printf {*offset = 3d\n*, ftell [(stream} ) ,

frlose [stream) .

;",ﬁkﬁ%

offget = 5 /* fzeek {stream, 5,6 SEEK_SET} . */
offset = 0 /* rewind (stream} . */

offsert = 10 /* pos = 10, fsetpos [(stream, &pos) . */

fsetpos (BRICHRMESHE)

HXEE - rewind, fiell. fgetpos, fseek
I #include <stdio.h>
EMX H % : int fsetpos (FILE *stream. fpos_t *pos):

BB IRM : feetpos () A foeek O —HEARAXBHIHRAOEEHE. B stream
HETTFHXHEH, 28 pos hRBHBNEENE.
B B SAAATIERGER 0, EFHRMER -1, ermo SEFHEIRINH.

WIRMRE : EBADF S steam JHRRTBHET BHLHE
€D «

IHHE fseek (),

o B = ——

HEEHB : fseck, rewind, fgetpos. fsetpos
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EI5 LN
L E
IR

B H M -

HRRE

#include <stdio.h>
long ftell ( FILE *stream);

fiell () HERBBXHRERKEEEE. S8 steam HOITHH LS
.

HEA RS MREIEHMESAME, EHERMGED-1, ermo SN
B,
EBADF  Z¥ stream %ﬁéﬁﬁ@ﬁ]ﬁ%ﬁﬁﬂﬁi#iﬁo

EEH% fseek (),

L e e e in- o m—isa, . ——— . & =7 s

WX ER -
&I -
L@
U

B E
€ ¢

fopen, fread, fseek, fscanf
#include <stdio.h>

size_t fwrite {const void *ptr, size_t size, size_t nmemb, FILE ‘*stream):

fwrite () ARHEREEAXHHR T . 2% stream HSIT AR CHHRE, &
B pr IHMASAHEE R, BASAREFRLIZE size *nmemb ¥
RIE. fwrite () 2IREIEFE AR nmemb ¥ H.

BFEFEAN nmemb 3 H.

#include «stdio.hs
#define set_s (x, y) ( strepy (s(x).name, vy} ; s[x].size = strlen (y) ., }
#define nmemb 23

struct test

{

char name[20],
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int size, -

}s [nmemb] ,
main {)

{

FILE *stream.

set_ag (0. "Linux!"} .

set_s (1. "FreeB3D!") ;

set_3s (2. "Windows2000") .

stream = fopen ("/tmp/fwrite®, "w") |
fwrite (s, sizeof {struct test} , nmemb stream) ;
fclose (stream) .

}

| Wﬁﬁﬁ

iF5% fread O,

% : read. fopen, fread. fgetc
Fi 3 # ¢ #include <stdio.h>
B AB : intgeic (FILE *stream );

BB - gete O BEMBHE stream FIIEMXHRIER —FH. HEBINMHREM
LHIEN (#iEE EOF. B gete () 5 fgete O ERAMRA, B gew O K
EEN, EEFARERA,

B B {4 gete O SBRMERINTRT, HER EOF WERR T LHE.




192 LinxC & ERFEFH

o T = 1T [P —

g&mm(ﬁﬁﬁﬁkﬁﬁm&%:%ﬁfm"

%, - fopen, fread, fscanf, getc
Fd 3« #include <sidio.h>
EXE& : int getchar (void);

BB : getchar O FEEMRERA A (B PER -MFH. REFEFH
M unsigned char ¥ 358 int J5IR[E.,

B Bl ogetchar O SBREENINFH, HEE EOF MERFHERE.
MM getchar O JFEIERE, M2 gete (sidin) FE L.

s Bk

#include <stdio.h>
main (]
{
FILE *fp,
int c, i,
for (1 = 0, 1 < 5; 1++]
{
¢ = getchar {} .
putchar ic) ;
}
}

SRR
1234 AN VN
1234 R TRy,

i gL LA T L ek i kT T .

gets (HUBRIERIA B2 IR -1

X HR% . fopen, fread, fscanf, fgets
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R UM -
LR
AR

B | g :
Mtz

8 il X

#include <stdio.h>

char *gets (char *s);

gets O ARMRERA RS (RS S AFHAEISY s FHEMATES
(2], BRIHBERITFHRRB 4R L, BEMNENULL fERFRHER,
gets O HARIOANLEE s $54t, BE NULL MEREFEHBRL.

T ges O TEMEFHSB s WA, VABARTEHRIMRELS

GREA, BAHELERZEEE (buffer overflow) B2 HEHE, B
T H fgets () F4X.

HEE fgets (),

i T S —— e e

e P R T e

HLEY
FI
L
AR

B 1 ff -

MM -

tmpfile
#include <stdlib.h>

char *mktemp (char *template );

mktemp () BR™4EME—PIER XXM E. S8 template FHERTH-S
HREFBPBRANFEFLMRE XXXXXX. FEEHIHLLEET 8
£k A,

SHBRETHE, BRI ZRA e RS WIRE . 3 R AET FF R WS
[Bl NULL, H##E#iRRIEBHEE ermo B,

£ template BB A ERRLABEHE HEA, W: char template[)=
"template-XXXXXX"; FAIH char *template = "template-XXXXXX":

#include «stdlib.hs
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main 1)
{
char template[]="template-XXIXXX",
mktemp (template} .
printf {"template = %s\n", template) ,
}

s
EREEHTHELFE </

template = template-ipc7Bj
template = tenplate-obddMp
Cemplate = template-uMmyzU

wn(ﬁ—ﬁﬁ$ﬁﬁkiﬁ¢)

B - fopen, ftwrite, fscanf, fputc
L3 #E ¢ #include <sidioh>
%S H% - intpuc (inte, FILE *stream);

iR : puc RBBE c A unsigned char FEAZH steam IEM LHF. AR
putc (3 5 fpute O) fEFMIR, 1B puc O AEE L FETFMHERHRA.

B OH Eopue O SEEASARNOTFE, MSH o HEE EOF MRESAKM.
€D«

5% fpuc (.

*putchar CEHRENIER SRS HIE4)

HX Y - fopen. fwrite. fscanf, fputc
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RKIH: -
LR
o S LA
i’ H

Mt ®

€D

#include <stdio.h>
int putchar Cint ¢ );
putchar () FIRKZH ¢ FREIFERHEE (WHEE.

putchar () £EEHIERINAFR, WSH c. FEME BEOF MARMML X
W

putchar () JERIEHE, ME putc (¢, stdout) FE Lo

BZ% getchar ().

- i Do i ok 1. v s e it

LGES ] o
RLXW
$°4::1 . &
AR
iB @& -

Lt _Bi g

fopen, fread, fscanf, fputs

#include <stdio.h>

int puts {const char *s);

puts O HREEY « FHEEIRBRREE (WER).

puts () FREHMEREE WY FHF4 EF EOF MERAHERE.

BE % fgets O,

iF ] o
RIEH -

fseek. fiell. fgetpos. fsetpos

#include <stdio.h>
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EL B
R -

B B -
CD

void rewind (FILE *stream )

rewind () RN HERAZEVEBELHFL. &5 sream HOTH
RICEiREr . B AT M fseek (stream, 0, SEEK_SET).

x

8% fseek ().

setbuf (RECPHERHBEMK)

MR R
LI -
EX -
A

sethuffer, setlinebuf, seivbuf
#inciude <stdio.h:>
void setbuf (FILE *stream, char ¥*buf);

ETHXHRE, ERAEZMW, BA sebuf O AUARREXHRNE
WX . S8 sream FIEEN AL S8 buf FER BEHERKRGAL.
MBS vuf X NULL 85, MAEER 10.setbuf OF35 T A : setvbuf
{stream, buf, buf ? IOFBF : _IONBF, BUFSIZ);

: &

" setbuifer (RESCHENENK)

GELL
LI
340 ¥
iR -

setlinebuf, setbuf, setvbuf
#include <stdio.h>

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

EATHMAGUE, ERAEZA, B sebuffer O ATARRELFHRE
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B B HE

XK. 2% stream AIEEM AR, 28 bof 5510 B 5E KB sh KRR HAE,
W size ALAHE KD,

x

|

setlinebuf (P8 CHF#DEEZME)

EX TR
e T8
y 3 4] S
B -

1B | ff

setbuffer, setbof, setvbuf
#include <stdio.h>
void setlinebuf (FILE *stream);

setlinebuf ( ) B3R i% B AR PHERIT AKIBH T E W 10, AT sewvbuf
(stream, (char*) NULL, [OLBF, 0); &%% setvbuf().

x

e i Lt L A ot ey s - s

setvbuf (BB IHRMBNK)

HXmE
E S A
= R
B

B B -

setbuffer, setlinebuf, setbuf
#include <stdio.h>
int setvbuf (FILE *stream, char *buf, int mode , size_t size);

TR /ARG, BERAEZHW, WA setvbuf ) & LARKEEXHRB
ZEK. B stream ATEENIHR, 2% ouf 185 A B HEPXRGHR
i, B size AZME KD, B8 mode F FFILH:

_IONBF  X£&EM 10.

JOLBF  PARB{TAKIBH LR 10,

_IOFBF  T2&TEMN 0. RESH bof ) NULL 8¢, WATLEM IO,

x
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tmpfile (ELMEMCHE)

X H% : mktemp mksiemp
23 pk - #include <stdio.h>

E X &% : FILE *tmpfile (void);

HENiRM . tmpfile () FREBSEA A, REXAELHNBRL ust/ include/
stdio.h 5E S H) P_tmpdir (tmp) FRE. ZIGE CHRFR LSS UENES
BT iR, #BXHEEER.

B B WP YE, RRZRA SRR SRR, ERLHITHENR
R&E] NULL, R RICFBEFEE emo .

HiRfL® . EACCES  GHERZIGH .
EEXIST  laMfEfFE.
EMFILE A3 2 BT 8 SO % R
ENFILE  CUARARS0FRRT R AR LR,

#include <stdio.h>
main {)
{
FILE *fp. .
fp = tmpfile {} .
fclose (fd)

ungete (F—HEFRBRCHERA)

X F % : fputc, getchar, getc
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Lk ; #include <stdio.h>
3 RSk : intungetc Cintc, FILE *stream):

BRI ungete O ¥ ¢ FHEMSE stream FIRERHR. X TBEEF
& T —MER M R B,
BB TIER ¢ F15, EEHEIRNRE EOF.
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T S ————

abort (LI HALHGIR)

MWLM : exit, exit, assert
F& W : #include <swdlibh>
ENf% : void abort (void):

BB - abort O HSICHARRFMAL, WHFHSITFR RS BEXHA, B
HHETXHE BT,

i3 B %

HEFE : abort
F3d3c# : #include <asserth>
E S B % : void assert (int expression ):

AR - assert () SHWSH expression EFEMRIL, FAKILMES B R RN
8, RIEMA abort () k& IF#FE,

B m|E: L

#include <sys/types.h>

#include <sys/stat.h»>

#include <fcntl.h»

#include <assert._h>»

main ()

{
assert (open {"/tmp/noexist" OQ_RDONLY) »=0} ;
printf ("open okin"} :

}
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assert. assert.c: 3. main. Assertion “open {"/tmp/noexist’. 00) ==0' failed.
tborted (core dumped]

HIX KB . _exit, exit, on_exit
Fik e - #include <stdlib.h>

€ EE : intatexit (void (*function) (void)):

BN : aexit O RBE—ANEFEXERTERNESE., SEFLHER exit
() M main HEEE, 28 function FHIEENEHLERIAE, REA
RBiFM exit (> &HEF,

B W WRRITRIER 0, FRER -1, AKEEET emo .
€X)

#include <«<stdlib.h>
void my_exit {void)
{
printf [*before exit () '\n") ;
}
main {)
{
atexit (my_exit) ;
exit (0} ;
}

before exit {} !
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HxE -
RKXH
&L Rl
AR iRW -

B 18 {4

HiARA .
€D«

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

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

execl () FAIRPITBH path FREBRFTRRMITHABRR. FTRNSHENAX
PATE AR RIT £ argv[0)s argv(1]-, RE—NSRLARATE
& (NULL) fE4 %,

: MRPATAIAMBEFARSEE, PITRBEWERER-1, KBREFT ermo

.,

BS% execve ().

/* 7 /bin/ls -al /etc/passwd */

#inciude <unistd.h>

main ()
{

execl {*/bin/ls", "ls", *-al*, “/etc/passwd", (char *) 0) ;

}

A

-IW-Ir--I--

1 rooct oot 705 Sep 3 13, 52 /etc/passwd

HEHEE
RELHE -

fork. execl, execlp, execv, execve, execvp

#include <unistd.h>
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ESLHY : int execle ( const char *path, const char *arg, <« » char* const envp{}):

BB : execle () FIRMITEH path FHFBEMARMIHRE RERE-IU
FRIZ B AEZOLAE argvI0]s argv[1]--s BJR A S ELAUER
RIFIEREHAE, RS REANRASRERETFNHRTR.

BBl g WRBITERIMRENEER, HFATEMUEREER-1, KMERET emo
l:I:[O

HRIRE - HEE execve (),

#include <unistd.h>
main {int argec, char *argv{]), char *env[]!

{

execle {"/bin/ls" "1ls", "-al*, "/etc/passwd® 0, env) ;
}
-IwW-r--r-- 1 roect root 705 Sep 3 13, 52 /etc/passwd

execlp () PATH B6HEES B & 30 HEBUET)

X HEE : fork. execl: execle, execv, execve, execvp
L34k - #include <unistd h>
s %k : intexeclp (const char *file, constchar *arg, ...);

FBRW : cxeclp O 2 PATH EFRFABOEZDPERTGSH fle KA,
KIEBEPATZLE REBE-NUEHSEBEZ B agv[0).
argv[1]++, BE—1ESHLAATRE (NULL) fE4 K.

B B MRITESNREASERRE, PITERNERERE-1, XWEEFT ermo
F,
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BIRRE : F5%E execve ()
R«

/* Wi 1s -al /etc/passwd, execlp () £k rPaTH TR/PH /bin #F| /bin/ls */
#irclude <unistd.h»
nain (}
{
execlp {"ls", "ls", "-al", "I/etc/passwd', (char *) D) ;
}

gw‘fﬁ%

-rw-r--r-- 1 root roct 705 Sep 3 13, 52 /ertc/passwd

X FE . fork, execl, execle, execlp, execve, execvp
FiL % ¢ #include <unistd.h>
}f)‘(ﬁrﬁ . intexecv ( const char *path, char *const argv(] )

FHHBW : execv O ARKITEH path FHBFIRBHMHER, 5 execl O LF
T ET execve OO REFANSH, BASHREFIRRART RIFE

EIITICIE
B MBEMTRIUREALER, RITREUEERE-, KRR ermo
3,

LB . FEE execve (),

/* HF /bins/ls -al /etc/passwd */
#include <unistd.h>
main ()

{
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char *argvi] = { *ls", "-al" */etc/passwd'. {char *} 0 };

execv (*/bin/ls". argv) ;

}
S

GEER

~IW-r--r--

1 roct rcok 705 Sep 3 13. 52 /etc/passwd

HRARE
EI K
3718
HEiRM -

g B -

#HRE -

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

int execve (const char *filename, char *const argv [}, char *const envp[]):

execve () FHERITEH filename FHBIAEBMILHER, 21028
FHHHARH RERBRIT XM, BE 1SRN LEELS T LHENE
FETEHA,

WRBTRDMBABAZER, JATERBUEZER-, KBERETFT emo
.

EACCES 1 SBATR AR ER AT HRATHEER.
2. BRIIT I SCE TR B RS R AR L, noexee T3l L.
3. BRTRY OB script BIFSE—BRLH.
EPERM 1. BEL THREER, HTEHTR ra R, &K
HATHISC#ERE SUID B, SGID {7
2, ARIAT RSB SUHE RA R EL nosuid 7R
L, SATH BB SUID 8 SGID i, {Hik
TEHAAA root R
E2BIG SHEMT K.
ENOEXEC T HI AT SO T SO 2, BT R
RERTIEE R EEHIT.
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EFAULT S filename FSHF R bR AT R AR,

ENAMETOOLONG £ filename FiiEMIF /KK,

ENOENT £¥ filename FHFEHTEE RN EE,

ENOMEM BZLOAFAL.

ENOTDIR B filename FREFMAEFHERBEIFEFAEAR.

EACCES 4 filename FHBFMEEHAXBIETLEFR &K
R

ELOOP it % WS IER.

ETXTBUSY BT X e AmEEEHEE AN
R,

EIO O FEEER.

ENFILE DB RGET A FMAT AR E

EMFILE Sk B REHT VTR R RRIT e L B3

EINVAL BRAAT SO ELF T A AR — PT_INTERP
[X.

EISDIR ELF #E#&EA—H=R,

ELIBBAD ELF SHiE&S G FIMR.

€l

#include <unistd.h>
main (}
{

char *argvl(] { "lg" r"-al" r"/etc/passwd", [char *) 0 };
char *envp(] = { "PATH=/bhin"*, 0 }:
execve (*/bin/ls", argv, envp) ;

}

A

o .t

-rw-r--r-- 1 root root 705 Sep 3 13, 52 fetc/passwd
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L E B - fork, execl, execle, execlp, execv, execve

LM . #include <unistd.h>

ESL B ¢ intexecvp (const char *file, char *const argv[]):

BRI : execvp O M PATH R LEHIENEAZPERTESH 6le HUHE,
EHEERIT I, REBRE 128 argy R ZBATH S,

B E WRIITRINEEASRR, PTRMMEERE-1, KEREFT emo
P,

HiIRAWE : F5% execve (),

/* M5 execlp () BHINE */
¢include <unistd.h>
main {)

{
char *argv{] = { *ls" r-al" "/etc/pagsswd" 0):

execvp [*1s*. argv) ;

-rw-r--r-- 1 root root T05 Sep 3 13, 52 fetc/passwd

HXR% . _exit, atexit, on_exit
FiL 3 : #include <stdlib.h>
=S # B : void exit (int status);
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AR

i | 1 -

exit () FPRIEF AL Hui#HBARAT, HIBEH staus REILGHIE, T
BT 158 R X B & A 2h 5 (93 3¢ B AR 5L A I S04

x

wE % wait (),

: exit, wait, abort
: #include <unistd.h>

. void _exit (int status);

o _exit O FRIANEFT HarHRENIT, FESH sans BRIERHE, FF

KARKARI L. WESRMEARRE, #FH2fE SIGCHLD F5
SR, SGERAUS wait BERATHEERRKRS.

. G
o _exit () FEAEIFE VO X, METHERRIFFH exit O,

P
FLM -
X EE -
ABL

wail, execve
#include <unistd.h>
pid_t fork (void);

fork () £/ 4 —AHNF#E, EFiRS SRR OEE SR TR,
HAMRAHERNE A, BAE., RETE, DITAM AN, TEB
FRFWBEE, Linux {5 copy-on-write (COW) HiA, RERHD—
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AR REER AR RN TN A SMEEMHERNE dFZEEENER
RERTR, HEERFRNATETIR, FikF R Raxesds & mnsoun s
BHF2FEE. o, FRESRGRGHERNUHBIE R EENES.
EE, Linux AMRIETHFE WA RAMITRRIT, RNASEFNE
BEILH (deadlock) BEFFM (race condition) KR4 .

B Bl # : W fork MINENHBELSREHELNTFHERD (PID), MEFEE
P ERRRE 0. MR fork REMEREERE -1, KBIEEET emo
H,

MR . EAGAIN AFELE.
ENOMEM HAHFNE, TEREKLIERNEESEHTE.

Gt _fi ]

#include <unistd.hs

main {)
{
if { fork {} == 0 ) {
printf {*This is the child processi\n®) ;
} else {
printf ("This is the parent process\n"} ;
]
}

A
et
This is the parent process

This iz the child process

X eRBL - setpgid, setpgrp. getpgrp
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FL 3w : #include <unistd.h>

s i : pid_t getpgid (pid_t pid);

B RM : getpeid O FRBBSH pid 18R BHAHEIRG. WREH pid K 0,
W& B H AR A IR ARG

B | PITRIIRGE R R, mAFERUERRE-1, $RERET emmo .

HiRMM : ESRCH  HANFESY pid IREM#E.

€D

/* BB init #E (pid = 1) QENJE =/
#include <unistd.h> '

main ()

{
printf {"init gid = %d\n", getpgid (1) } ;

init gid = 0

getpgrp (REABALRIG)

X ¥ - setpgid, getpgid, getpgrp
FiL St # ;- #include <unistd.h>
Y H¥ . pid_t getpgrp (void):

BB getpgrp O FRBBERHAERRMARANG. HREHSTHA gepgid
(0;

B B A - R E SRR RNA RN,
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Lt _Bi 2

#include <unistd.h>
main (}
{
printf {"my gid = %d\n", getpgrp {) ) ;

HXHEY : fork, kill, getppid

F LA ¢ #include <unistd.h>

R SLRB : pid_t getpid (void):

BRBRM : getpid O FIREG BANERNHERMNG, FERFHARIMLE RS
TR SO, LB IR SO £ AR R A i il .

& B HedE s R,

€l «

#include <vnistd.h>
main ()

{
printf (*pid = %d\n", getpid ) ) ;

. apurweretrer

pid = 1494 /* SAMGEREEF—THE »/
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e e

getopid (REGERMRBN)

WX ¥ - fork, kill, getpid

L3 - #include <unistd.h>

2 X B - pid_t getppid (void);

PSR - getppid O FASRAVE B A RM L HR AR,
i3 W {E - HErEEe LIRS,

#include <unistd, hs
main {)
{
printf {("My parent' pid = $d\n", getppid {} } ;

getpriority CRSBREERITREHR)

IS E% : setpriority, nice
F& M - #include <sysitime.h> #include <sys/resource.h>

% S % : int getpriority (int which, int who);

AR : getpriority( R R EU BT . MEAMEFHOBERITRET. 2% which
F=ME{E. 2% who MK which EHARE Y.

which who REHE X

PRIO_PROCESS  who h3EFRiR5I5D



214 Linux C §#EH#FH

B M -
Wmutm -

BRAH -

PRIO_PGRP who JHIZH9ALIR B
PRIO_USER who AHFiREG

HABREIMEEAT -20 £ 20 28, ARBEPITHEN, HIEHE
HKEARRNRERT, PITSBIE.

RPHEHATNEN, WFEREEREEN:-1 BB REFF T ermo.

HTREHEEEERE -1, BLERNKGE emo ZEFARRERE. R
TE 1 B oR $AT SE KB ermo R .

ESRCH Z¥ which B who FIEER . MBI &R
EINVAL &% which {57,

“longimp (BESEHIRZE setimp RAFNVRIAS)

HRE
FI3;HE
SEX RS
RERS

B Bl A -
Fi ey

setjmp. siglongjmp, sigsetjmp
#include <setymp.h>

void longjmp (jmp_buf env, int val);

longjmp()2 LR Z A1 1 setimp(fRTF RIMEREREE, RSB 2] seymp(2 J5 4
HBRFRGRE. 2% env b setjmp O FIREMIBRTE, 2% val B
it semp O MIREIE, WETRTH 0, FhH 0 RES AL 1 RBK,

x
longjmp (> 0 siglongimp () £4BFAE4SAEHR, BEREAEFH.

#include <setjmp.h>

Jmp_buf env;

test (}
{

printf ("Before longjmp () \n"} ;
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longjmp {env, 1111) ; /* kB setimp () EEHD 1111 */
printf {("After longjmp {} ‘\n") ;

}

main {)
{
int wval;
int 1 = 1234;:
12 { (val =setimp {env) ) != 0} {

printf ("longimp calllin"} ;
printf {(*val = 8d 1 = %d\n* val, i} ;

return,

}

i = 5678;
test [} ;

}

/* M omain () FHER, ZERBF */

Before longimp ()

longjmp call!
wal = 1111, i = 5878

HEHRE
L
€ E
i

B i A :
R

setpriority, getpriority
#include <umistd.h>

int nice {intinc):

nice () FANHUTHRKBRMITHEINVT. 28 inc HEBAWKLIRF
HERGE, RTHBRITEBIE. REBERAPARRERAN inc &,
RELENFAENT, HEMITZRIR.

W RATRIIUGEE] 0, FEE -1, KMIREFT erno .
EPERM AP ERERAANEZY inc BEBHEHELIAF.
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;‘**“Jn'!_!e?u GERERFER SRR AR &) \

HXE|BE - _exit, atexit. exit

LK« #include <sidlib.h>

ESLHB : inton_exit (void (*function) (int , void *). void *arg);

RIR ¢ on_exit O ACKRE -MEFLEERNAHNAE. ARFETRA exit
() B main FiRFHE, Z3 fonction FHiEENRK L WA, Ri5A

HiEM exit O BRERF. 28 arg (HSEASY function K, #4
g Wasl.

B H O mRERTRER 0, FUER -, KMEEET emo T,
€D«

#irclude <stdlib.h>
void my_exit (int status, void *arg}
{

printf {"before exit {} !'\n"} :

printf {"exit (¥d) \n", status) ;
printf ("arg = %$a\n", (char *) arg) :
}
main ()
{
char *str = "test";
on_exit {(my_exit, (vold *} str) ; /* str 8IEEE my_exit f] arg S8 */
exit (1234) ; /* HEFRE 1234 BEYS my_exit [ status S8 +/
}

{ }ﬁxh ’eﬁ_%.

before exitc () !
exit (1234)

arg = test
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i T A AL T T e, =i A |t ‘=, e A,

AL % /8 PR P BAL T LT 1T

HXEE
FdH
EX R

fork, wait, signal

#include <sys/ptrace.h>

int ptrace {int request, int pid, intaddr, int data);

IR : prace () RMEHFVRBAL QIR FHRMIBE, HBEOTHRLT
IR, QB R FHRENNFTE. 28 request AXEXR

E B -
BRRAH .

€l

TR S -
PTRACE_TRACEME
PTRACE_PEEKTEXT
PTRACE PEEKDATA
PTRACE_PEEKUSR

PTRACE_POKETEXT
PTRACE_POKEDATA
PTRACE POKEUSR

PTRACE_SYSCALL
PTRACE_CONT
PTRACE_SINGLESTEP
PTRACE_ATTACH
PTRACE_DETACH

A4S B AL FRIR IR

M pid FHEFEIPIA7ibhE addr SPUEER—™ word.

[A] PTRACE_PEEKTEXT.

M. pid T2 USER X% Py hlit addr i —
4 word.

# data B pid FHEMAFMLL addr F.

[F] PTRACE_POKETEXT.

¥ data B A pid FHEFERY USER KAttt addr
.

4 pid THBELHWMIT.

Al PTRACE_SYSCALL.

WHE pid THENRIBEET.

B Cattach) pid FHERE.

S8 (detach) pid FiltE.,

MADATHIBWRE 0, PITREMERE -1, REREFTF ermo P.

EPERM THEERSSIRRE (0 init) BIREMHECABER,
ESRCH 4 pid RIS ERARNTRE.
EIO 2¥ request HEE.

/* BEBETHE. 28 write () RRABAXSFEFHEHE ~/
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#include «stdio.h>

tincliude <unistd.h>
#include <sys/types.hs
#include <sys/wait.h»
#include <signal.h>
tinclude <sys/ptrace h»
#include <asm/ptrace.h>
attach {pid)

detach (pid)

trace_sgys [pid)

$define
#define

#define

ptrace
ptrace
ptrace
ptrace

#define trace_me {)

long get_regs (int pid int reg)
{

long val;

e

val = ptrace (PTRACE_PEEKUSER, pid,

if (val -1)

perror ("ptrace |PTRACE_PEEKUSER, ..

return val;

}

void print_regs {pid)

{ .
struct pt_regs Regs;
Regs.orig_eax = get_regs (pid,
Regs.eax = get_regs {pid EAX} ;
Eegs.eip = get_regs [pid, EIP}
if {Regs.orig_eax != 0x4] return;
printf ("CRIG_EAX = 0x%x
printf ("EIP = 0x%x\n",

H

int trace_syscall (pid)

{

int value;

-

Regs.eip) :

value = trace_sys (pid) ;
if (value < 0) perror {"ptrace") ;
return value;

}

main {int argc, char *argv([]]
{

EAX = Ox%x, *,

{char *} 1, 0}
fchar *} 1. 0)
(char *} 1, 0}

{char *} 1, 0}

{PTRACE_ATTACH, pid.
(PTRACE_DETACH, pid,
(PTRACE_SYSCALL. pid.
(PTRACE_TRACEME, 0,

(char *) (4*reg} . 0} :

o

ORIG_EAX) ;

Regs.orig_eax. Regs.eax) :
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int pid;
int p, status;

if farge < 2) { printf [*usage. %s program\n® argv[0]} . return, }
if (! {pid = fork (} ) ) {
if {trace_me [} <0} perror ("ptrace"| ;
execl {argv[ll, "tracing", 0) ;
} else {
printf {"ptrace %s {pid = %d) ...\n", argv([l], pid) ;
sleep (1) ;
do {
trace_syscall (pid) ;
p = wait [&status) ;
if {WIFEXITED (status) } { printf (*child exit (} \n") . exit {1} . }
if (WIFSIGNALED (status) } {
printf {"child exit {} , because a signalin*} . exit {1} ;
}
print_regs ipid} ;
} while (1} ;

(E R

{kids@localhost prracels ./ptrace /bin/uname

ptrace /bin/uname (pid = 6996} ...

ORIC_EAX = 0x4 |, EAX = (Oxffffffda, EIP = 0x400bbdf4

Linux

ORIG_EAX = Oxd , EAX = Ox6, EIF = 0x400bbdfd

child exit [}

/* EIP ATEEH glibc MBHRK, ORIG_EAX = 0x4 H write (} &R
WANSGS, EAX = Oxb & write ()} BMUBMFHE */

G0

Al ) Ll AR, LT T P VAL e ] UM B R L 1 LT, BT R * b b UL o = 1

ot (1 NRHRIEAD)

HEBY : longjmp, siglongjmp, sigsetjmp
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T H
r 341 . &
HBRE -

B | -

MM -

€D

#include <setymp.h>
int setymp {jmp_buf env);

setimp (» =FRF HANERINE, REHE ek #— ™S, mERRF
Hith 7R longjmp O REXEEMBIZMCSNE, RRCRHER
i, #ERFNT. S8 eov AREFERWHRETE, K502
BREZE. & setimp O &Rl 0 FARCLEMFLTES, FiEREIF o HEREH
longjmp ) BEAFERE, FHEIESZH longmp O,

ZE 0 AR CRTFT B AT R, BN longimp O @A, FE[H
3k 0 EMAFRE longjmp () IR,

setimp () FI sigsetimp () 4 BFAE4 ANER, BREAEFER.

EZ longjmp ().

MA R :
Tk -
L REL
L UL

B E A -
nRRE.

getpgid, setpgrp, getpgrp

#include <unistd.h>

int setpgid (pid_t pid. pid_t pgid);

setpgid () BB pid F&EHFBEHAIRIFE A S ppid 5 ERAIR

G, MRS pid H 0, WEAXREEBIHENARHNG, wReH
pgid ﬁJ 0' W\U%u Eﬁﬁﬁﬁmﬁfiiﬁ%ljﬁgﬂem{to

AT REIH R B RRRE, R FERUERE-1, $#REFEFT ermo .
EINVAL &3 pigd /p T 0.

EPERM  #ENETE, LT,

ESRCH  #AHHF&EH pid feEfi#E.
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" setpgrp (B EERAINIIG)

HIXH8
FIH -
% LR
izt -

B b -

getpgid. setpgid. getpgrp
#include <upistd. h>

int setpgrp (void);

setpgrp () #F HETHF B AH IR RIS 0 B AT FER A IRIRSAE, B
HHTFREE sepgid (0, 0).

PATRCII MR R RFS, WMRAHREE-1, #HEEEE T ermo .

setpriority ( Eﬂﬁaﬁﬁﬂlﬁﬁ%ﬂ)

MXEY
F& I

LR
i Rriky

getpriority, nice

finclude <sys/time.h>

#inclede <sysfresource.h>

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

setpriority (5] RIR W E#IE . HBEAMAHF M ERITHEN . 2% which
FEMEE, 240 who MK which 8 FE L.

which who fRRME XL
PRIO_PROCESS who i FEiR IS
PRIO_PGRP who &2 H94H N 510
PRIC USER who 4 H FiERS

S prio 1T -20 £ 20 208, REHABIUTHEN, HEBRERRER
RESERF, RATSEAR. RILEREBAR 0. MRABEAF (root)
pi 41T A=
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B B fE : PITHINGEE 0, WESREEREENA-1, $#RERFT erno.
ESRCH £ which sk who FTREFH#, MEABFENITHE.
EINVAL  Z4 which {H#iZ.
EPERM  fRA#, TETHEE.
EACCES - fitHl PR L.

| siglongjmp (WEF3IR2E sigsetimp LEAEIHARERIE) |

Mol B : setimp, longjmp. sigsetjmp
F. 3 #F - #include <setjmp.h>
Eﬁﬁﬁ : void siglongjmp (sigjmp_buf env, int val);

%R : siglongjmp () SRR ZATE sigsetjmp () RIEFRELTIE, REHET
sigsetimp () ZEHRERFHRIE. S8 eov A sigseimp () Fi{RFHIHE
RIS, S8 val RIBME sigsetjmp O FUIR[EME, WERTTH 0. X 0 &
Fo Bl 1 R,

B E: L
FiE iR - longmp() AT siglongimp()& 2 EFA 542 N, EREAEMH.,

WE% longjmp ().

e A oL e R i IR I " g . B, | I TR

HXF % : longjmp, siglongjmp, setjmp
334 - #include <setjmp.h>

£ F B - intsigsegmp Csigjmp_buf env, int savesigs):
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BB - sigsetimp O SRFEMWHERIE, A5G HRRIEE—CS, MAER
FH A siglongimp O FHME&EHEBIXMCSNE, RETR
HERIREE, SERFIIT. B85 env ARRRFHWRTS, —BHEYH
HERTE. B8 savesigs FAHIE 0 HURRMENSSEE R —REF
ff. 3 sigsetimp OO B[l 0 HARDEIEHCS, FEEE 0 HRXREB
siglongjmp €} BESAEIK, FHERIEE%E longmp ().

B B RE 0 ARCRFFBERIE, M sigongimp (O HH, &R
BI4E 0 {ERHE D siglongjmp () B[,

B : seymp (O Flsigsetimp () S4EEASANER, EILEAREEM.
€D «

iHB% longjmp ().

sysfem 1}'1. shell - )

MXFHE : fork, execve, waitpid, popen
F3deE : #include <stdlibh>
SEX %Y : intsystem (constchar * string >

BB : system O 2 fork O FHEFHE, dFHERMA bin/sh -c string ¥
RATSEH sring FHBIMRRN M-S, HASIITE R RERP FEEK
R, 7EHA system (O MA SIGCHLD {5 S4#ENME. SIGINT #l
SIGQUIT {55 N8 285,

B B WE system O EEA Minssh BRBOER 127, B XWIRENER -1,
HHH sting AFIRE (NULL), WEREHEFE, WME system () BHRK
WG £ B ENAT shell &4 G HEEIME. B2 HEEEEER] RN
system () fF Mbivsh REPTERIE 127, HHEFEEKRE ermo F i
AFRITRETY .
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FEMiRM . WS R SUID/SGID MIRMEFHENER system (O, system () 24

€D

AMER, BEHEEETRSENRETEMNHY.

#include <stdlib.he

main ()

{

gsystem {"ls -al /etc/passwd /etc/shadow"} ;

}

— - s ————

1 root root 05 Bep 3 13, 52 feto/passwd
1 root root 572 Sep 2 15. 34 /etc/shadow

wait CRRTRETNRER) 0

Hxm¥
ey o
EXRE
RS -
=G T

Wi

waitpid, fork

#include <sys/types.h>

#include <sys/waith>

pid_t wait (int *status);

wait () REEHITRENNT, EHARSRIARTHESER. WELH
H owait O FHBECEER, W wait O £ ANEETH#EERREE.
THEMERRSHESHEY saws BB, W-FHHERBERNEHE—~

BUREl, MBAERGFERIREE, WS status ALIRAL NULL. FifiiE
MERREEESE waitpid O,

R AT R IHMGR ] F i R IR R (PID), WREEIRAENRE-1. kW
FEHEET ermo P,
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#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} ;
} else {
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",6 pid, i) :

}
}
",-F"J
@%ﬁtﬁ&..i

This 1s the child process, pid = 1541
This i1s the parent process, wailt for child ..
child's pid = 1501 exit status = 5

ﬁ}éﬁﬂ : wait, fork

F & 3C#: - #include <sys/types.h>
#include <sys/wait.h>
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Linux C FHEHREFH

SE X PR %t ¢ pid_t waitpid (pid_t pid, int *status, int options);
BRI : waitpid O SEEFBAHERRT, HHAESRINFHELEFE. MBx

WA wait () BN FHBEEREER, W wait O £7NERTFHELERERRES

B, FHERNERRSESHZH gatus BE], TR RR G

Z-HikE, MRAEELEFREME, WEH sans TLAES NULL. 28

pid A FRHIFHZRNE, HbHEEXOT.

pid < -1 SRERARRIE R pid LIHEMEMTT L.

pid=-1 SHEAFH#E, H5T wait O,

pid = 0 SR RA RN S B Tl B M E T FATE.

pid >0 SRIEAFHRRBE A pid BT,

% ¥ options ATLLY 0 S FMEM OR A4

WNOHANG  WREGAFARLERNFHIEND LRE, T84,

WUNTRACED @R 7#HE#NEFHITERNG LR, HERRED

FHE.

FRBHERREBEEFET staws, ETFEALNETHRERER:

WIFEXITED (staws)  MRTFHEIEFSHENHE o {E.

WEXITSTATUS (status) MR{FFHAEH exit O BRMHERAB, KL
5CRI WIFEXITED 3| 275 1F & 4 % A 584 A
M.

WIFSIGNALED (stas) R 7HERER{E S RN ERME.

WTERMSIG (status) BB THRBRRBESTWP LOESKE, —#a%
Fl WIFSIGNALED 3% #| 87 f& 4 fF F e % .

WIFSTOPPED (staws) MR FHELTHEHTHADLEEARIE. —
¥ 1A B WUNTRACED B4 474 %A

WSTOPSIG (status) HAsIEFiEEENRFESRE, —&ekH
WIFSTOPPED R AW A Al 2.
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BBl fE: WRBIATERINGR [E R IRRE (PID), MRAERLENRMB-1. KK
JREFT ermo P,

D ¢

iFB% wait ().
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| fprintf (KR ALH M BR E k) |

HXFBr . printf, fscanf, vprintf

#2333 - #include <stdio.h>

£ # ¥ : intfprintf (FILE *stream, const char *format, ...);

FBW ¢ fprintf O SARIESH format FRPFRERIFBALEE, RERERMH
BB stream TEEMOLMEP, HIRRFRFHEER 0 ALk,

B XTSE format EFEMERFESH prindf O. BIINLERIERRE AT
T8, KEREE -1, #RRBETET emo P,

/* fprintf (stdout, ...... | SRS EIE S (stdout) MEE */

#include «stdio.h>

main {)

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

double k = 3.141%9;

fprintf {stdout, *%d $f &x\n". j, k, i) ;

fprintf {stdout, "%2d %*d\n" 1, 2, i) ;
}

-

iR

-100 3.141590 36
150 130

~fscant (HARFHBBA)

132 B : scanf, sscanf
L3 - #include <stdio.h>
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EM #H % - intfscanf (PILE *stream, const char *format, ......):

EE iR fscanf O ZHSH stream FISIHFRTPERFHS, FRESH formar F
T R R AL AR
BREBREAIESE scanf O, HBRENERETIRMSHA.

B B KSWEREZEHE, ABUWERE-1, #RREFT emo F.

/* Escanf (stdin, ...... I MEFRBARE (stdin) EEIHE »/
#include <stdio.h>
main ()
{
int 1i;
unsigned int j;
char s[5];
fscanf {stdin, *%d %x %5[a-z) %*s %f" &1, &J, s, s} ;
printf {"%d %4 %s\n". i, j. s) ;

S
(GEBs:
10 Oxlb aazaaaaa bbbbbbb i HERBA </
10 27 aaaaa /* Oxlb 25 27, 2K b FHE/

P eS| A L LA IVLS T v L] AL ' et £ ST TR TN v 1 ik 14 b L Ml . e M) L0

printf (RAMSHBAR)

MR : scanf, snprintf
Y3 - #include <stdioh>
ENX H ¥ : int printf (const char *format, ......):

B : printf () SRESYH format FHPREBIFILEE, AEE4REH
FpRiER RS, BREHERBER (0 Rk
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ZH format FRBUTATTH=FFLHLR.

I —BXE, (FHEZRS.

2. ASCIL &BHIFH/, W v W Fo

3 RAFERER.

BREEL—ATEHNFS (%) RAGHBAFARAL. s, &
t % FEELBHLZA— pintf O BERSZHEN (REY %% #
WEGUHRSHERY % F/), WS8RSR N
¥ T F R KR AR

printf () HRERH—BEXDT:

$lflags] [wideh] [.precltype

DI ESHEEENSENEEREEYH, T % 5 wype WELERN. ETEL

ﬂﬂhwemﬂﬁ%ﬁ:

o 2y

%d BENBHRBER—FHIHTHBIET.

% BERNSHLBEEN-LHFSHEFEFE.

%o BRNSEEEEE—THTH/HHIET.

%x BRNNSHLSHER—THSHTEREE, FUNE abedef 7R,

%X BRHHSHLEHR—-THINTAEFEE, HLUAS ABCD R
Te

o§o WANE:

%f double BHMIBESEHEMTRRNET, FNBNRSUTAE, NE
HA

%e & double WIS LB (BELS) BT, H—-1HFLED
o, AMRFEDMER, TEREESSUNEN e RET.

%E 5 %e {EFER, M—KARBHEMIEUKENE KET.

%g dobule MBS ATEFLL %f B %e MEARITE, HisERR
EHATENR AR REN TR ECRAE.

%G M %g fERIAR, W—XH7EDIEHRSITIN S ER%E #3K.

b ERR TR

%c BRHNSHEEHR unsigned char RTENH.
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%s BRAFHENSESHETSHE, EEM NULL FHALE.

%p MRESHR void ¥ BIRHNER+AHH#EALT.

o} prec HILMHR:

. EEHM R/

. R EPARDEIE .

. TF %z BAARERAHEAMHE.

A %s BARBFHBRBIKE.

LB FEMAR TN EHENRARE.

width ABEHHRPKE, HEEHESE M2 * 75, WERFUT—

MEHENBEKE.

o} flags HFHILRER:

- HHERSE-RERERT.

v —BAETENALEN, printf O SMED—MRS, EEMAMEARS.
KRS FRAETONERINE—TES (+),

#  WHEGRSBBEREHERITOTRAMAEARE L. A7EERD o Z
(I %#o), MEEITEN/HFRENEEN—A 0. MEXREH x Z
B CE %#x) WSFEFTENH BRI ER HE 0x, WRERHD X W
BZITH 0X'. AEER e B f, ¢ B G ZATNSRBHEITE
Wi, EHRR g X G A MRANRE MR ADREEKREN

[a—

h e W o

%,
0 LEEESEN, EHFHSIENLE 0. BIARXHAMET, Bl
—RSHHNEEEFR.
B oE O ARTHIREISKER T R AL RO -1, HEREEFF emno P
€W
#include <stdio.h>
main {)
{
int 1 = 150;
int § = -100;

double k = 3.14155;
printf {*%d %f %x\n", 3, k, i) ;
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printf {("%24 %*d\n*, i, 2, i} . /* S8 2 ZRARBH * B, mE $2d @AX */

}

>
@fﬁ{@m\

-100 3.141590 3¢ /* 96 A 150 A dEHE */

150 150

scanf (RRILFHBHA)

FRERK
E-2 80

X EY
LN

fscanf, snprintf

#include <stdio.h>
int scanf (const char *format, ......);
scanf () 2HWAREERESH format £FHRERIFEALEE.

scanf ) WREHRH—REXUT:

%[*1(sizel [1]{h]ltype

DHESHEERNSEAEEESZYE, M % 5 wype WELER.

* ERBENEASHEIE AR

size RAWSEHANBERELE.

1 BARIEIEREL. longint B double BU{RFF.

h WAKSIEBELL short int BURTF,

KT8 type HJLIER:

%d WARBESHEERRE—FTSHTHEGEE (o,

% WMANEBRCEER—FHTRTHBET, FHALEEL "0x" KX
"0X" FRRRRERTNHSIETE, T 0" R/ HEREE,
HAb AR AR T

%o WAKEIESEEIR — TSR /ST (unsigned int),

%u  WARMEESEERS TS0 ERE (unsigned int).

%x WARBEATFSE G, HRRTFT unsigned int 2R,
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%X [F %x.

%f WARPEABTHSHESEE, HREFET floaa HEE,
%e [A] %f.

%E A %f.

%g Tl %f.

%s WABEBAHUTEFHARILNFHS.

%c AR AR —F.

1 ERBEREAFESANER. D [az).

(A ERBEGEEARARFPESH A~ FEFMNFFER, W [*0-9).

BB RHURESEEE, KWERE-1, SREEET emo F.

#include <stdioc.h>
main (}
{
int 1;
unsigned int j;
char g[5];
scanf ("%d %x %5[a-z] %*s %f*, &i, &, s, s} ;
printf {("%d %4 %s\n", i J, s) ;
}

i
eyt
10 0x1lb aaaaaaaa bbbbbbb
10 27 aaaaa /* 0xlb 2SR 27, 288 b FFHE/

MR : printf, sprintf
L3Pk : #include <stdio.h>
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X AR
iR

B Bl (g :
€D«

int snprintf (char *str, size_tsize, const char *format. ..):

snprintf () SWIEBH format FHPRFWFEAMEE, REBLEER
HEIZH s FENTFRBEA, BEIBMFFHEROOBEHNSH size
EEMAD AL,

XTBY format EFFBMRAESE printd (),

IR EIZS sr FREBKE, REWEE-1, EHREERFT emo P.

#include <stdio.h>

main {)
{

char all

*This is string A!";

char buf[80];
snprintf (buf sizeof (buf} . ">»>» %5 <<e\n" a) :
printf {“%s" buf} ;

}

..’}

-

{@mﬁ%

»»> This is string A'! <<<

P
FLTH
ELRY
BB

B | -

printf, snprintf
#include <stdio.h>

int sprintf (char *str, const char *format, ...):

sprintff () SWEZH format FHFEFFRFFXNEE, AGBSEER
HESH sr FHIEMFITREA, HFBRTHFEAR (0 Al

KT 24 format FHHRRNFSE printf O,

IR 24 str PRAEBCE, REBOURIE-1, HHRRRGT emo #.
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B imiR i . EHNREBEEREE N (buffer overflow), B snprintf ).
€D«

#include <stdio.h>

main ()

{
char *a = "Thig is string Al";
char buf[80];
sprintf {buf, "»»>> %s <<<\n", a) ;
printf ("%s", buf} :

}

A
S
{ ﬁgﬁ*ﬁ% :

»»» This iz string Al <<«

¥ EF % . scanf, fscanf
3Lk - #include <stdio.h>

}i)‘{ @8y - iotsscanf (const char *str. const char *format, Y

AU : sscanf O SWBH st NFFBIRESH format FHEREHFR ALY
#. BAERERESE scanf O, $RENEREFTHRHOBZEHN.

i B g - ADMRESEHE, KWWERE-1, HREFNFT emo P,

€D
/* THE scanf {} , XBRFEHHEFZAATFHSR input (] ¥/

#include <stdio.h>
main {)
{

int 1i;
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unsigned int j:

char inputi] = *10 0xlb aaaaaaaa bbkbbbb";

char s[5]);

sscanf [input *%d $x $5(a-z] %*s %f", &L, &, s, 8)
printf {"%d %4 ¥s\n*, i,k ], s} ;

&Y - printf, fscanf, fprintf,

F L3 . #Hinclude <stdio.h>
#include <stdarg.h>

SESL K% - int viprintf (FILE *stream, const char *format, va_list ap);

B . viprinf (O SHIESYE format FHBREBHAEMEIE, RERERE
(S stream EEHCAD, HRBREHFRLER (0 Ak, XT&
¥ format EHFBEIERIESE printf ). va list BFEFESHHX C |
vprintf () J@H).

B ) SRIMBEEEFRHRF R KRR, HRREFT emo .
Gl

EHE fprimtf (O R vprintf (),

viscanf (HAMEFHBBMA)

8% ¥ : scanf, sscanf, fscanf
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Rk I : #include <stdio.h>
52 S Fi % : int viscanf (FILE *stream, const char *format, va_list ap);

PR : viscanf O 2 B 28 swream WM HRTER TS, BRESH format F
TR R B, HABBRERESE scnf O. BRENEE
HETHNMSEA. va_list FHEESHMR CE vprinf (O BH.

B E O GRS EE, KROEE-1, HREEFT emo .
€D

H2% fscanf () K vprintf ().

itk e o e e

WX FRE - printf, viprintf, vsprintf
L - #include <stdio.h>

#include <stdarg.h>

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

BB : vprinf O {EFIRD printf O 4B, B3 format KRR,
va_list ARENENBHET, BELEGHESERRC.

B Ml ACHRERESEREE T, KMGEE-1, HRREFT ermo .

#include <stdio.h>
#include <stdarg.h:-
int my printf (const char *format, ....,. )
{
va_list ap;
int retval;

va_start {ap, format) ;
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printf (“my_printf () . *) ;
retval = vprincf (format, ap) ;:
va_end {ap} ;
return retval;

)i

main (}

{
int i = 150, 3 = -100;
double k = 3.14159%;

my _printf ("%d %f %x\n", 3. k, i} ;

my_printf {"%2d4 ¥*d\n", i, 2, i} ;

=

(yi e

Gl

my_printf {} . -100 3.141590 96
my_printf {} . 150 150

X% - vsscanf, viscanf

f-ﬂ:i# : #include <stdio.h>
L mE ; #include <sidarg h>

FaZk iR M : intvscanf (const char *format, va_listap);
vscanf () SEHAMBERIBSE format TR HRERIFHMEE.
BRABRERESE scanf O, BRENERFETHROBHEA. va list A
HESEMR C & vprintf O EH).

B O RNEmSESEE, KBWER-1, #HREEFT emo .
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B5% scanf (O K vprntf ().

HX&E -
BRI
SEX R
HEiRY

B |
€MD

vprintf, printf, sprintf
#include <stdio.h>>

int vsnprintf (char *str, size_t size, const char *format, va_list ap);

vsnprintf () SWIEZH format FHPRERFHALER, REHER
BHRFBE s MEMFREHA, EIRMEFREE O0) FEESH
size IHEHIR DAL, XTFEH fomat FHBHRZLFESE prinf O,
va_list FEESER C 3 vprintf () FE#Hl.

FRINWREZ4Y str FAHERE, REMERE-1, HREEAHFT emo .

®S%E soprintf () & vprintf (),

HXHE
B
SE L RE -
P

vnsprintf, vprintf, soprintf
#include <stdio.h>

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

vsprintf () 2RBEY format FHFPRFBRIEANEE, RRKBERE
F1RSH s PrigMFHERY, EMHRFHRBLER (O k. XTF&H
¥ format FHBHIENIESE prinf (). va list BEESERF C B
vprintf (O G,
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B E O EONEEZE e FHRKE, KBNERE-1, #REEFT emmo F.

HBE vprintf () & vsprintf ().,

vsscanf (KSRALFIFERMA)
X FE B - vscanf, viscanf
- FR3L % ¢ #include <stdio.h>

E}‘(ﬁﬁ ¢ int vsscanf (const char *str, const char *format, va_list ap);

B - vsscanf O SHBH sr MFHFBRIESH formar F7F B R Bt AILEE.
BAFBFEHESE scanf O, HREHERFETHHGZEA.
va_list FEES %R C 3 vprintf () W,

BB RDUEESEEE, KOUEE-, EREBRFT emo &,
€D

H2% sscanf () K vprintf (),
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MR B
k-2 38
& Bk -
R

B B -

B/ -

M -

€MD

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

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

access () SRBATMISE -SEENIH. 28 mode HILHER
4, RLOK, W_OK, X_OK R FOK. R OK, WOK &5 X OK A%
REXHETATER. SAMBITORE. F_OK NIEARAMZIHT
REFE. BF access O REREHMEZE, HABSIHEEHIHAS.
B, WR—BREFED “TEA (writable)”, RRATLIEZRRTRILH
SCHEERE, MmIEEsRI AR LA S, i, Re XL DOS 1)
THHEE “THIT (executable)” AR, {HA execve () ITHIMIEREL.

HEREZNP AT TREWER 0 #, ®r8. REF-HRE
2 b (denied) ME[E -1.

EACCESS S8 pathname PSR SUHATF& FTE KRR ..
EROFS MRS AR T RE NG REN.
EFAULT 2% pathname T8EHE S W FI P FNA.

EINVAL ¥ mode RIEH.

ENAMETOOLONG ## pathname Ki5.

ENOTDIR %4 patbname A —B%.

ENOMEM ELRFEDNE.

ELOOP S¥ pathname Hit % 77 S in) &

EIO 110 TrEtER.

fEH access () TERIFINES RIS EER NG, FIMTE access O 5B
i open OO MZELHTRESERRLALT L LR,

/* BEESAER /etc/passwd */
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#include <unistd.h»
int main {)
{
if (access ("/etc/passwd", R_OK) == 0}
printf ("/etec/passwd can be readin*} ;

(S

@{@‘

febc/passwd can be read

) alhasort ('ﬁ'ﬁ?ﬁﬁﬁ’:l?ﬁ H %@

HEFHmE : scandir, gsort
F KM ¢ #include <dirent.h>

SESL S : int alphasort (const struct dirent **a, const struct dirent **b);

e8I : alphasort () 24 scandir () BEHA qsort ) HEEL gsort O fEHH
WIRER %, HMERIIFSE scandir O K gsort ().

B B f: ®5% gsont ().

/* BB/ BERTHENETENR, HRTBNSHES) */
main () ' '
{
struct dirent **namelist;
int i, total;
total = scandir (*/", &namelist 0 alphasort) ;
if {total < 0}
perror ("scandir") ;
else |
for {1 = 0, i < total, i++}
printf {*%s\n" namelist{i]->d_name) ;
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printf {"total = %d\n", total) ;

Lgnoms
Lnomne_private
ErrorLog
WebLog

bin

boot

dev

dosc

dosd

ete

home

lib
lost+found
misc

mnt

opt

proc

rook

sbin

tmp

usr

var

total = 24

chdir (FCE%MRITHEHF)

X B - getewd, chroot
4 #include <unistd.h>



246 Linux C ZHEREFFH

&S B : int chdir (const char *path);
A BEM : chdir O FIRE LM I FSTRUSE path FiHKHR.
B ITERIIGRE 0, KWOEE -1, ermo AR,

€l

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

current working directory . /tmp

" chmod (BrBSCHABR)

X &E % : fchmod, stat, open, chown

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

£ A% : intchmod (const char *path, mode_t mode);

BB WY : chmod O RIKZH mode BRERERNESH pah 162 LHRIR. ¥
mode B FRHMHAE.

S_ISUID 04000  CHFAT (set user-id on execution) i/
S_ISGID 02000  3CHFHEY (set group-id on execution) {¥
S_ISVTX 01000 XM sticky fr

S_IRUSR (S_IREAD) 00400  CHEETEE R el B R
S_IWUSR (S_IWRITE) 00200 X{FiEERAIEARE
S_IXUSR (S_IEXEC) 00100 XHAFEHEBTHITRR



FISE XHREREZH 247

S_IRGRP
S_IWGRP
S_IXGRP
S_IROTH
S_IWOTH
S_IXOTH

00040 HFPABENME
00020 MPAAFBARRE
00010  HFHBRATHATHIR
00004  FL4mA ;R EEEUR R
00002 HAAP,PRIBEARR
00001  HAhAH P RAHATRR

REEZLHHAEE (owner) BE XA P HINEG (effective UID)Y 4 0, &
A LERE NN, ETREZ S, MEREHEEN—NTXH, WX
PATC MRS S_ISUID B, S_ISGID B, XMy &4iEk. MR —R
FEA S_ISVIX iR, TR TFRAZIMAMIEEN root
DAMES Z 34 (i Amp ).

BB (4 BURSERIER 0, KME -1, #HIRIREFT ermo.

ﬁﬂﬂﬂ : EPERM

EACCESS
EROFS
EFAULT
EROFS
EINVAL
ENAMETOOLONG
ENOENT
ENOTDIR
ENOMEM
ELOOP
EIO

BREMEXAFRNB S SRR R AT E R
F, i ARAR root HIR.

S8 path FIEEMXALEFR.
REARBRCAFETREXHREN.
Z¥ path REHEHATFERAFZA.
BREABH A FETREHREA.
24 mode HILH.

S path XK.

BRI LHAFE.

S8 path BERFE-ER.
BLATFDE.

ZH path A EHFSERAE,

Vo FEREIR,

i* B jetc/passwd HFRRIEM S_IRUSR|S_IWUSR|S_IRGRP|S_TROTH */

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

main ()
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{

chmod (" /etc/passwd", S_TIRUSR|S_IWUSR|S_IRGRP!S_IROTH!} ;

HXEY
BREICH:

19°4: ]
H g -

g B ff -
HRRE

fchown. Ichown. chmod

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

int chown {const char *path, uvid_t owner, gid_t group);

chown ) £ BH path THEXHMHFELZENSE owner KEHAS,
M ZXHERATER RS group H. WREH owner 3 grovp B -1,

SN HRAFRSTRNE. oot SXHMAEESTHEICHE, EF
HTHLAREH group AR % root A chown O XEXMAEEK
HE, EHEER S_ISUID 3 S_ISGID 1R, Mokl Rz, tesbin
FAEF S_ISGID #BETE S_IXGRP 47, WiZXHEERAIE, X6
EALSRE.

R IHUBRE 0, RMKE -1, #HRREET ermo.

EPERM ARENERHFRMESHENREXHREET
A Bt AR root B, RS owner/group L.

EACCESS S path FriEEMIXHFREFR.

EROFS REAMIHFETREXHREN.

EFAULT S path BHBHATFRAFEM.

ENAMETOOLONG #¥ path Xi<.

ENOENT 14 B B X AT EE

ENOTDIR £ path BE2HFE—AF.

ENOMEM ZLRFEAR.

ELOOP S8 path it £ SEREM.

13 (9) O PR,
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Ut BN

/* B /etc/passwd PIFREEMAEEN root */
#include <«<sys/types.h>

#include <unistd.h>

main |}
{

chown {"/etc/passwd", 0, 0] ;

- o ol e e L * AR Il LAl AR Ll T oA AL AL, B B ——. s B L = WY - = =

HXdsy
2L
EX R
HEIRD

B
BERH .

Lt g

chdir
#include <unistd.h>

int chroot (const char *path);

chroot () FAXRMERBFASH pah FilEENBER. REBEEHAFA R
HHTHRE R, THESSAFNBER.

PRSI EE, KBGRE -1, #RRBFET ermo.

EPERM PR E, TR E X,
EFAULT ZH path BB AT FEU N ZIR].
ENAMETOOLONG &% path K.

ENOTDIR BETMERETEHERLENBR.
ENOMEM ZLAFEAL.

EACCESS FHL H F a4,

ELOOP S path AT LS ERRIA.
EIO VO FEHER.

/* BRBFICH /emp. HBIEBRMRE /top */

#include <unistd.h»
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main ()
{
chroot ("/tmp") ;

/* BHIRERCEY /tmp, MT—HIRE / ELERVKRE /tmp */
chdir {*/"} ;

closedir CEFIHT®) -

HIXEN - opendir
i3 - #include <sysftypesh>

#include <dirent.h>

£ F : intclosedir (DIR *dir);

BRI : closedir ) XHASH dic Frigm B R,

BB E : SAMRIARERE 0, RWGEE -1, BRBREFT emo .
AL - EBADF Z¥( dir HLXMMHFRH.

€D

HB% readir .

fehdir (BCEYEMTHEER)

H ¥ : getowd, chroot

43Pk« #include <unistd.h>

52 L B int fehdir Cint fd);

RS ¢ fohdir O AR LAN T RUEHLBH fd Frigm s EdE.
B ) g TRTARE 0, KEBUEE -1, ermo AHHEED.
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#include
#include
#include
#include
main ()
{

int £d;

<sys/types.h>
<sys/stat . h=
<fcnel  he

<unistd.h>

fd = open ("/tmp" O_RDONLY) :

fchdir |
printf |

£d) ;
"current working directory . $s\n", getcwd {NULL NULL} } ;

close (fd} ;

}

@%’ﬁ% |

current working directory . /tmp

I | .r bl

D —

fehmod (B 3L

MXAE
RLH

R

iR

B H -
Wil

chmod. stat, open, chown

#include <sys/types.h>

ffinclude <sys/stath>

int fchmod C(int fildes, mode_t mode);

fehmod () £HKE ¥ mode BIRKFEMSEH fildes Fris T IFAIRUE.

ZW fildes AT AR SO,
23 mode EZE% chmod ().

PR ZRIINGER] 0, KME -1, HREEFF ermo.

EBADF Z8 fildes AEMA A
EPERM  #ENENAP NN ESHEASENTEREEARE, mA
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tE A B root HE.
EROFS MEANRBHXHEFETREXHREA,
EIO /O fFEUES .

€D

/* % /etc/passwd M4 S_IRUSRIS_IWUSRIS_IRGRP|IS_IROTH FI#XR */
#include <sys/stat.h>
#include <fentl.hs
main (} \
{
int fd;
fd = open ("/etc/passwd", O_RDOEEY);
fchmod (fd. S_IRUSRIS_IWUSRI|S_IRGRP|S_IROTH) ;
close {fd) ;
}

ichown (A XIBFNE)

X ®m B : chown, Ichown, chmod
FAL i - #include <sys/types.h>

#include <unistd.h>
£ X ¥ : intfchown Cintfd, uid_t owner, gid_t group);

RSB : fchown O 3% fd WEXHNFAELEASH owner REBAF,
T % AR A B E group H. MBSHE owner 3 group H -1,
MM EERAASERNNE. 28 fd ACTANIARRRE. 3 roo
Ml fehown O BUECHEATE ERAS, FFER S_ISUID B S_ISGID #
PR, Wi BRI A PR A

B Al RIIUGER 0, KME -1, HEREFT ermo.

$Hi2{0% : EBADF &3 fd SRR R ERE L TR M.
EPERM HARE B P IRRE SR SRR XA E AR



EI5 & IHEERFGH 253

MEBAR root R, BHESE owner/group FIEH,

EROFS MEAMXHFETREXHAZN.
ENOENT RER AT E,
EIO V0 FHESER.

/* ¥ /etc/passwd MATEEMAIIEH root */
#include <sys/types.h>»

#include <unistd.h>

#include <fentl.h>

main ()

{
int fd;

fd = open {"/etc/passwd", O_RDONLY)
chown (fd, 0, 0} ;
closge (£d) ;

. : . et et i .....‘

HxBER
3054 ¥

L E
iR

B oA

stat, Istat, chmod, chown, readlink, utime

#include <sys/stat.h>

#include <unistd.h>

int fstat Cint filedes, struct stat *buf):

fstat () FIRIGBHE filedes FTIEHIHPRE, EHIFIZH buf PN

i (structstat). fstat () 5 stat O {EAEHR, TRLETEANSE
KO FERR . FHRBFESE stat O,

PATRLIWRE 0, KMGR[E] -1, #ERIUSFT emmo.
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€

/* BiR /etc/passwd A+
#include <sys/stat.hs

#include <unistd.h>

#include <fontl.hs

main (}

{

struct stat buf;

int f£d;
£d = open

fstat (fd,

("/etc/passwd" O_RDONLY) ;
&buf) ;

printf (*/etc/passwd file size = %d\n". buf.st_size} ;

}

fetc/pasawd file size = 705

HXEE -
Tkt -
ES R -
WS iR -

B H A
HRAH

open, truncate
#include <unistd.h>

int ftruncate Cint fd, off t length );

frruncate O ZHEH fd WEFLHRADSEAZH length TBEB KD 2
¥ fd AT, THBRASARITH Y. MR
RIS DEEBR length K, WHERITHIE T 2HME .

:ﬂlﬁﬁilﬂmﬂﬂ@ Or %F&ﬁ@ 'ls %ﬁﬁﬁlﬁ]_. CITno -

EBADF 24 d TR E TR EZ e XA,
EINVAL B fd J— socket I, EELHHFELTAERX
T,
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L@
T L -
ELEY

SR

B M A

M mis -

opendir
#include <ftw.h>

int ftw Cconst char *dir,

int (*fn) (const char *file, const struct stat *sb, int flag), int depth);

fiw O SASY dir HEMARIFE, ET-EEMIBHETE R,
BHEA—AER, EEBASH *hn EXHRERLHE. v O 2F=1
85 m O, B—158 Mile BRIANAENBERER, E208HR
*sh, H stat SHIEH (BWEIGESE stat O), B4RV, A
TEJLMATREE:

FTW_F — R

FTW_D Hx

FTW_DNR AMERABER. WERUTEAEER.
FTW_SL AP

FTW_NS TiEIAG stat GHBIE, AR TRAE.

BE— B8 depth 18K fiw (O FERATE B F 0] BT XHH.
fiw O RIS —EERELTE—AXHHRR, DREFHRATET
depth BTATFHIMRHEISE, B RS EK ST RN ES
%1%,

MBELE fiw O BEH. fo O RFEE—FFETT, tERMES
2 fiw O FERFE. U fiw O SRFEXHAROER, KSER 0.

BHEHWGRE 1 O REMEREE, 2EBHENERN 0, EHEHRR
ENGRE -1.

BT fiw O 2ERERTFER, BEHEEHA (h REEEFEFE)
(bR, REE fo ®FHER longjmp O.

t* B Jetc/X1ll BETHFES */
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#include <sys/stat.h>
#include <unistd.h>
#include <ftw.h>
int fn {const char *file, const struct stat *sb, int flag]
{
if {flag == FTW_D) printf {"%s -- directory\n", file} ;
return 0;
}
main |}
{
ftw ("/etc/X11", fn, 500) ;
}

/#/J
@@&i

feta/¥11 -- directory
fete/X11/wmconfig —-- directory
fetc/Xll/twm -- directory
fetc/X¥11/%dm -- direcrory
fete/X1l/xdm/authdir -- directory
fete/Ell/xam -- directory

fetc/Xll/fs -- directory
fetc/¥11l/applnk -- directory
fetc/X11l/applnk/System -- directory
fetc/Xll/applnk/Graphics -- directory
Jeto/X1l/applnk/Internet -- directory
fetc/X11l/gdm -- directory
fetc/X1l1l/gdm/Sessions -- directory
fetc/¥11/gdm/Init -- directory
fetc/Xll/guichooser —- directory

fetc/X11l/xinit -- directory

- o - R e I T

HHEHE B - getewd. getwd, chdir
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FA W . #include <unistd.h>

X 8k : char *get_current_dir_name {void);

B FE - RBSEN-FR R, BREWN IEERENBEFNE.

B W PITRIINLER AR E M F AR, KMORE NULL, &R{BET
ermo.

D ¢

#include <unistd.h>
main ()
{
char *ptr:
ptr = get_current_dir_name {} ;

printf {"current working directory . %s\n", ptr) ;

current working directory . Jtmp

MW, . get_current_dir_name, getwd, chdir
F 4. ScfF : #include <unistd.h>
N Y : char *getcwd (char *huf, size_t size);

RYRH « geiowd O LW LN T B RENBREHISH vof FiEOMHFEE,
S size 5 buf MRS, ERALEKH, buf FiE0RETNER
BE, ETHAFANBRNIHREERTSE sie X, NEE
NULL. ermo H{E[#% ERANGE. W& &% buf & NULL. geicwd () &
K28 size HADRFREAF FH malloc (), MBS size 225 0,
M getewd () S TIE B RAXBROTH B RERETHRENAEL
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b, HRAAEFRTRFHERNA free O KRBT,

B A WITRDINEES ERHESE of FIEKAFER, SRENBHEEN
FH R, £WMUEE NULL, #i2R0B8%FT emno.

€D «

#inciude <unistd.h
main {)
{
char buf([80];
getcwd {buf,6 sizeof (buf} ) ;
printf ("current working directory . %s\n",6 buf) ;

current working directory . /tmp

T ———v ——

I H % : get_current_dir_name, getwd, chdir
F33LfE : #include <unistd.h>
€ S &% : char *getwd (char *buf);

EEBE : cetewd O 2¥HFIHNTIERRLENBREEHFISH buf FIERIANFTM,
b Ep A e A G =Rt £ Y1 W

B WITHINEEREHE S vuf FIIEMAETN, REBEEER. %
WiREl NULL, 2B 7FTF ermo.

€D

HBE gewewd (),
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B S T ————— - R R -

Ichown (SCESCRRIBIE %

WX ¥ . chown, fchown. chmod

F3L 34k ¢ #include <sys/types.h>
#include <unistd.h>

& X g - intlchown (constchar *path, uid_t owner, gid_t group):

M : Ichown () 2B 2 path HEXLHHMEEZEANSH owner KEHH
FU, T HHATENSE group H. MBS owner = group K
-1, A AERAASTRNE. 3 root A Ichown () HEXHH
AEWAR, ZXHE R S_ISUID 5 S_ISGID #UR, Wik b A MR Az,
Ichown (3 5 chown ) FFALET, WREH path REVIXHH—FF
EERE (symbolic link). Ichown () RETEESGHHA H LA, chown
() MR e AR AR o) B9 3BT B Bl .

B B - AThhRE 0, KM -1, #REEFT ermo.

W aiisl . EPERM AR RIS ST R AR AR,
m HAEAR oot U, 2224 owner/group TIEH,
EACCESS Z¥ path I8 HIEFR.
EROFS REAMIHEFETRIECHRARN.
EFAULT £ path BESEH AT FIAFTE.
ENAMETOOLONG £# path kK.
ENOENT 28 pah fREFHAFE.
ENOTDIR 4 path BiZHE—HF.
ENOMEM BLATEAL.
ELOOP Y pah AREHFSHEAE,
EIO VO TR,

E&%E chown ().
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T m—

MR
R
y $X: ] &
R -

B m -
A5 .

HRRG -

€D

symlink, unlink
#include <unistd.h>

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

link () LB newpath $EEMBHERY —MHANER EER) I2Y
oldpath FTiEEMICAEI Y. MESH newpath IREMBZFTA—CHELEMN
LM SR T ER.

IR 0, %ME -1, #EREET emo.

link () FTESLHEERTHEBMTIRNLHRSE, WEFEIFNH symlink
{)e

EXDEV £ oldpath 5 newpath AR2EER—LHRE,

EPERM 28 oldpath 5 newpath FTIEHI X AK S LIFHE
EHE

EROFS XHFETREXHRLEN.

EFAULT % oldpath B newpath &4 AT FEE A F M.

ENAMETOOLONG ## oldpath B} newpath KiK.

ENOMEM ZAOATFAL.

EEXIST S8 newpath PTIERI A& CHFLE.

EMLINK S oldpath MG XM EHFIEELNE.

ELOOP Z¥ pathname FEEZHF S EERD.

ENOSPC XHZELABBETRAL.

EIO VO FR4HIR.

/* BY /etc/passwd FITEERED pass */

#include <unistd.h>

main {)

{
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link {"/etc/passwd" "pass") ;

Clstat GHCHEDAMBIHRE)

Mk By : stat, fstat, chmod, chown, readlink, utime

23k 3Lk ¢ #include <sys/stath>
#include <unistd.h>»

X % - intlstat (const char *file_name. struct stat *buf);

B - Istat O 5 stat O EFRTSME, HRIGSH file_name FrIgHICHR
& HERET, LSXHAH5ERE (symbolic link) B, Istat () &iR([AliX
link 4 & KPR .
FHRAEBFEE stat (.

B B BATREE 0, KBGER -1, SHRABFET ermo.

nftw GBI H %)

*E%ﬁ& : ftw
I3 - #include <frw.h>

5L Rl - intofew (const char *dir, int (*fn) (const char *file, const struct stat *sb, int
flag, struct FTW *s), depth, intflags):

EHRW : oftw O 5 fiw O RIR, MENSH dr BEMERTE, ET-BREH
BHRBATHR. §HA—NEF, FLEAZH I X EECRL
B, aftw O SEANSKS fn O, B—1B8 il IEREHFENR
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B B

KR, BEANBHR *sb, A stat FHIRE (GHEXEESE s (),
F=ASRAHEIR, BET LT HE:

FTW_F —fOC .

FTW D H3R.

FTW_DNR AMERKER. HAFUTHEREER.

FTW_SL FFHIER.

FTW_NS TG stat MR, TR E.

FTW_DP BF mMAHTHERHCHEHIT.

FTW_SLN WeER, BEETFENH.

fn O MBEUASHE FTW 4§, EXWT.

struct FTW

{

int base;

int level;

Vi
level {EEBFHLEMEE, oftw () B=1SBH depth £F nftw () EiHt
TG B R W AT RO IHE. fw O EBHNE—EHREVFE
—AHERRE, MEBANETT depth g FHIREIELE, BMBHE
R W 26 SCAE R FF SR AR T 21 R 18
nfiw O BE— B flags AXIREEHMEZNE. WLUEE THIMERE
B/ OR A& .
FTW_CHDIR EEEFZAAA chdir O BIHAR.
FTW_DEPTH PUTFE R E8E (depth-first search). EMMILE R

R ETRERBAT,
FTW_MOUNT i\ A REERD LM RE.
FTW_PHYS TAERAFSEEMNER. IRLEH T SEERR.

MBEELF nftw O FHRFH. o O RERFE—F o EA, HERN LS
2 nftw O BHREE. U oftw O 2RXEBRHTHERHE, REEM 0.
WHPEIER fo O RBAERE, £HEATNER 0. EAHIREK
A NBRE] -1,
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B iR

FEE fiw ().

HEE ftw (),

i —

_opendir (FIFFHR)

HX R
REIHE

X EHE
EFR -

B B &
WRAH

€D«

open, readdir, closedir, rewinddir, seekdir, telldir, scandir

#include <sysftypes.h>

#include <dirent.h>

DIR *opendir (const char *name );

opendir () FRITIFEH name IEEMBE R, HER] DIR * FEKNBFEHA,
0 open O FELL, BT R EREHEIANE R BEFH IR FRIE.

BIHMEEE DIR * &M B R, 3T KBULE R NULL.

EACCESS MEARE.

EMFILE  DOAF[HFFERT[E BT S 4 E B
ENFILE S E RS0 R EHT RS LR
ENOTDIR 2% name FEFHER.

ENOENT ¥ name f§EHIE A, HREH name H—TFHE,
ENOMEM ®LHFEAE.

HE% readdir ().

HXa .

open, opendir, closedir, rewinddir, seekdir, telldir, scandir
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Rk

S A
B iR

B 1B 1A

Wi .
€D

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

struct dirent *readdir (DIR *dir):
readdir O) BFIZH dir BREOHTAEFHALS. &1 dirent TXWT:

struct dirent
{
ino_t d_ino:
ff_t d_off;
signed short int d_reclen;
unsigned char d_type;
har d_name([256];
Vi

d_ino B REASH inode,

d_off BF 0T Lk B REA SR,
d_reclen _name MKE, FE & NULL F#.
d_type d_name FTIRMICHFRE.

d_name St

FRUERTAEFHEA S, FHRRERENS AR HRWER
NULL.

EBADF &% dir AT BRI,

/* B /etc/re.d BRXHEN, RERTRERTHXH */

#include <sys/types.h>

tinclude <dirent.h>

#include <unistd.h>

main {}
{
DIR *dir;

struct dirent *ptr;

int 1;
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dir = opendir (*/etc/rc.d") ;
while { {ptr = readdir {(dir} } !'= NULL)
{
printf (*d_name . %s\n", ptr->d_name) ;
}

closedir {dir] ;

RERE
d_name . .
d_name . ..
d_name . init.d
d_name . rc0.
d_name . rcl.
d_name , rc2.
d_name . rci.
d_name . rcd.

d_name . rgb.,

(oINS u P w TR o PR & PR & PR o

d_name . re6.
d_name . re
d_name . rec.local

d_name . rc.sysinit

MW=L - stat, Istat, symlink
F Y 3r ¢ #include <unistd h>

SESU R : imreadlink (const char *path, char *buf, size_t bufsiz);

BB : readlink O SHZH path NHESEZANBTFEINSE buf FisHAFETMA,
BAMABZHRE NULL EZHRERE, BEXESHENFEREER, #
ZH bufsiz PTFRHSERMABEKE,. TENANESHEBN.

B A TRIHNE R SRR ATRRIOU R R T B, RIGRE -1, ERUER



266  LinuxC GHEFFEFH

T ermo.
#R e . EACCESS BRI, BIRAE,
EINVAL £33 bufsiz AHRH.
EIO 0 FFREIR.
ELOOP BRATF SRS 2 19 SR & .
ENAMETOOLONG ¥ path FIB&ZBH AR,
ENOENT 24 path FIEENXHIEE.
ENOMEM BLRNEDT,
ENOTDIR £ path BEDHAFXFEEHNFERERNHF.

g s e s e

realpath CIE AR ERREERIRANME)

18 : readlink, getcwd

F3k - #include <limits.h>
#include <stdlib.h>

% S #i8r : char *realpath (const char *path, char *resolved_path);

BB R W - realpah () FRIESH path Fisiad A RRETBRERF T2
resolved_path FTRIF7T BAAT.

B Bl (E : EERRIWEEIEM resolved_path ffEE. KMOEE NULL, #igH
BET ermo.

€l

#include <unistd.h>

main ()

{
char resolved_path[80];
realpath (*/usr/X11Ré/lib/modules/../../include/../", resclved_path) ;
printf ("resolved_path . %s\n*, resolved_path) ;
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P

resolved_path . /usr/X11Ré

:+ link, rename, unlink
: #inchde <stdio.h>

+ int remove {const char *pathname };

: remove () MRS pathname FEEMI M. MR EY pathoame A —X

&, MIAA unlink O &1, HEE pathname H—BX, WiAA mdir O
k4R, ESE unlink O 5 mdir O,

. BEHMERE] 0, KMKE -1, #EREET ermo.

. EROFS MENMISFET RIECHESRR.
EFAULT B pathname e AT FEUA T EIE,
ENAMETOOLONG  #¥ pathname KK.

ENOMEM ZLHFAE,
ELOOP ¥ pathname HiL 2 SEERM.
EIO O fFIiEi%.

XA -
Rk
TE L HR¥
3L iRE

link, unlink, symlink
#include <stdio.h>

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

rename () 2458 oldpath FFiRE B G B H S 5 aewpath Prigfy L
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haf. & newpath FIlEEMXLHCETFLE, WoHM .
13 & : PUTHIHER 0, KMBORE -1, ermo A IR,

/* @it— pos i) rename (ren) %, rename HAXHE FIHR */
#include <stdio.h>
void main [int argc, char *argv[]}
{
if {arge<3} {
printf {"Usage. %s old_name new_name\n" argviDl) ;
return;
}
printf {*%s => $s *. argv(1l] K argvi2l} ;
if {rename (argv[l], argv[2]} < 0)
printf (*lerrer!]in"} ;
else
printf {"[ok!]\n"} ;

- . -y

FH3= a8 - open, opendir, closedir, telldir, seekdir, readdir. scandir
3L - #include <sys/types.h>

#include <dirent.h>

ﬁ)‘{ﬁﬂ : void rewinddir (DIR *dir );

W EW . rewinddir O FIREESH dir B3R HTBHERRLE A BRI L EEHRALE.
B Bk

$R{H - EBADF  dir ATAMBRR.

#include <sys/types.h>
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#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} . i+ A, MSER +/
printf {"Readdir again!'\n*} ;
while { (ptr = readdir (dir} ) 's NULL)

printf ("d_name . %s\n", ptr->d_name) ;

}

closedir {(dir) ;

ﬁ,ﬁ =t

d_name .
d_name .
d_name . init.d
d_name , rco,
d_name . rcl,
d_name . rc2.
d_name . rcl.
d_name . rcd.

d_name . rch,

PR & S w RN o PR TR o F & 1

d_name . rch.
d_name | rec
dA_name . rc.local
d_name . rc.sysinit
Readdir again!
d_name .

d_nane . .
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d_name . init.d

d name . red.d

d_name ., rcl.d

d_name . rc2.d

d_name ;, rc3.d

d_nane . rcd.d

d_name . rch.d

d_name . recé.d

d_name . rec

d_name . rec.

local

d_name . rc.sysinit

HEHY
FLTH
X R

B iR -

B B A
WA

opendir, readdir, alphasort
#include <dirent.h>

int scandir {const char *dir, struct dirent ***namelist,
nt (*select) (const struct dirent * ),

nt (*compar) (const struct dirent **, const struct dirent**));

scandiv (O Z1AMBH dir WEMEF LG, B2HSFH select BEMRIR
Pk ARG MESH namelist HAHP, BRRBFEAASH compar IHEM K
HoRHF namelist HATHEREE. SRMNERIHFER—BRE
G ERR SRS BE select FHIBITIREL, select BRFFTIBERILE
S EHIE] namelist FAKIRE 0, F select HFHH MR EERAH
H3 4. scandir (O 28 gsort O FKHFHEE, B3 compar W gsort ()
MEs, SLEHHEFAHEANER alphasort (). £ dirent ¥ X
B5 % readdir ().

¢ RRIDINE [E1 B B3] namelist BAPNEEEHEE, FHERENRRE -1,
. ENOMEM B LOHRFEAE.
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/* BB/ BRTXHBKEAT 5 HEREN */

#include <dirent.h>
int select (const struct dirent *dir)
{
if (strlen {dir->d_name} > 5]}
return 1;
else
return 0;
}
main {)
{
struct dirent **namelist;
int i, total;
total = scandir {"/" &namelist select, 0} ;
if (total < 0)
perror {"scandir”} ;
else |
for (i = 0, 1 < total, i++)
printf {"%s\n", namelist[i]-»>d_name) ;

printf ("total = %d\n*, total)} ;

}

.gncme
.gname_private
WebLog
ErrorLog

total = 5
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| seekdir G F ol H 2 M) |

Mm% : open, opendir, closedir, rewinddir, telldir, readdir, scandir
FIw# . #include <dirent.h>
EN A . void seekdir (DIR *dir, off_t offset);

PRECIEIE : seekdic O AR ESHY dr HRAHMAEREE, €£AR readdir O
BHEMLE A BT 6HE . S5 offset {ARIEE B F B L misE.

B B X

WRIH : EBADF  Z¥ dir ARHKERR.

#include <sys/types.h>

#include <dirent.h>
tinclude <unistd.h>
main (}
{
DIR *dir;
struct dirent *ptr;
int cffset, offset 5, 1 = 0;
dir = opendir ("/etc/rc.d") ;
while ( (ptr = readdir (dir) ! != NULL}
{
offset = telldir (dir) ;
if (++1 == 5} offset_5 = offset, /I ILRE S MRBE
printf {"d_name . %= offset . %4 'n", ptr->d_name, offset) ;
}
seekdir {(dir offset_5) ;
printf {"Readdir again!in"} :
while [ (ptr = readdir (dir} } != NULL)
{
offset = telldir {dir} ;
printf ("d_name . %¥s offset . %d \n", ptr->d_name, offset) ;
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}

closedir {dir} ;

d_name . . offset . 12
d name . .. offset . 24

d_name . init.d offset . 40

d_name , ref.d offset . 56
dA_name ., rel.d offset . 72
d_name . re2.d offset . 88
d_name . rcld.d offset . 104
d name . red.d ofiser | 120
d_name . rc5.d offset | 136

d_name . re6.d offset . 152
d_name . rc offset . 164

d_name , ro.local offser . 180
d_name . rc.sysinit offset . 4096
Readdir again! /* AR 5 PuBEAREE v/
d_name . rc2.d offset . BB
d_name . rc3.d offset . 104
d_name . red,d offset . 120
d_name ; re5.d4 offser | 136
d_name . rec6.d offset | 152
d_name . rc offset . 164

d_name . rc,local offser . 180

d_name . rc.sysinit offset . 4096

ey B - fstat, Istat, chmod, chown, readlink, utime
FL3r ¥ : #include <sys/stat.h>

#include <unistd.h>
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N ¥ : intstat (const char *file_name, struct stat *buf);

stat () FIRHBH file_name FTISHISCARES, EHIIZH buf FHIEME
I (structstat), FHERZ structstat P95 5 8

AR -

struct stat
!
dev t st_dev; * device */
ino_t st_ino; /* inode ¥/
mode _t st_mode; * protection */
itlink_t st_nlink; * number of hard links */
uid_t st_uid; * user 1D of owner */
gid_t st_gid: /* group ID of owner */
dev_t st_rdev; /* device type (if inodedevice) */
off_t st_size; /* total size, 1n bytes ¥/
unsigned long st_btksize; /* blocksize for filesystem L/O*/
unsigned long st_blocks; * number of blocks allocated*/
time_{ st_atime; * time of last access */
time_t st_mtime; /* time of last modification */
time_t st_ctime; /* time of last change */
}:
stdev  MHHIBREHS.
st_ino XAHFH i-node.
st_mode ORI ENFERUEI B
st_nlink  ERZOFEIBEIERE (hard link) 08, RISIRISUHER 1.
st_uid YAHFREERR P RMEG Cuser D),
st_gid XHBAERARENE (groupID).
strdev  HMWXHFREBRREXMS WARKEHS.
st_size LA, BLFERTE.
st_blksize XfFRHFM VO FEAR A
st_blocks & AU R REIAH, B-EKEKAR S12 AFT
st_atime AR RIE— KB FREERTRRE, —HRREEH mknod.

write. 5 truncaie ™%,

utime-~ read.



HISE THREREE 275

st_mfime

st_ctime

THERB—w#ESrEE, —fREAEAH mknod. utime H
write I A4 &8%.
i-node BfF— BRG], WEHSEVHEREE. 4. &

SERTATHE AR B st_mode M5E X T T 5% bt .

PR 44 58 DA BE T
S_IFMT 0170000
S_IFSOCK 0140000
S_IFLNK 0120000
S_IFREG 0100000
S_IFBLK 0060000
S_IFDIR 0040000
S_IFCHR 0020000
S_IFIFO 0010000
S_ISUID 0004000
S_1SGID 0002000
S_ISVTX 0001000
S_IRWXU 00700
S_IRUSR 00400
S_IWUSR 00200
S_IXUSR 00100
S_IRWXG 00070
S_IRGRP 00040
S_IWGRP 00020
S_IXGRP 0001C
S_IRWXO 00007
S_IROTH 00004
S_IWOTH 00002
S_IXOTH 00001

MR ffir i

socket

BEikE (symbolic link)

— R

R ER3EE (block device)

Ax

FHEEF (character device)
St (fifo)

AR (set user-id on execution) {if

R (set group-id on execution)

SCPEBY sticky
VHREEMEZE (BRERIRE)
CHBTRE B RAUR
LHEHEERATTEANR
B E B AT ITE R
PR B RRRED
P 40 R aT R HUR B
APARTTEARR

F P AR AT AT IR

HAipE P RERE RIFARRED
e F P B AT BN R

HAt A P A s ARH

oot P B W ATALR

EE AR POSIX e X T B X e R E X



276 LinuxC ZHAL#FFH

S_ISLNK (st_mode)
S_ISREG (st_mode)
S_ISDIR (st_mode)
S_ISCHR (st_mode)
S_ISBLK (s3e)

HIMRTHFSERE (symbloic link) ?
=R/ AR

EEARR?

B AT RERE M

AR (fifo) ?

S_ISSOCK (st_mode) BEN socket?

EHFEH stcky

fir (S_ISVTX), MFERENBFZRTHXGRE®KIET

HEE. WHRFAEEK root KM (delete) ¥4 (rename).

B B PATRRIIRE O,

$HiR{L¥ . ENOENT
ENOTDIR
ELOOP
EFAULT
EACCESS
ENOMEM
ENAMETOOLONG

/* B /etc/passwd XA/ */
#include «<sys/stat.h>
#include <unistd.h>
main ()
{

struct stat buf;

stat ("/etc/passwd®, &buf) ;

RIGRE] -1, SRAEEFET emmo.

Z¥ file_name M LHAFE.

BT EZFEENFEELENAR.

BN HRLE TS EEAE, EIRY 16 F5EE.
28 buf HERIRE, BN AEEENAFTR.
T R4,

BAAEAE.

S file_name FIERBH K.

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

}

A
Pl oy

fete/passwd file size = 705
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% : link, unlink
Fe3L 3 ¢ #include <unistd.h>

E X #F % : intsymlink (const char *oldpath, const char *newpath);

BB . symlink O LB newpath HEMRRRBR L —AFEE (FF5EH)
BB 4 oldpath TR EMCIFELH. 2% oldpath IWEMXHA—EEF
€, MESH newpath HEMLZH A — OFENTHUALiELERE.

B OE g RIHERE 0, kME -1, HRERERFT ermo,

$#R{e® : EPERM % oldpath 5 newpath FTIEHI {4 REALFFF

SiER,

EROFS RMABEARRM G FETRETHREA.

EFAULT %3 oldpath X newpath fEHHEH T HERANTE
A .

ENAMETOOLONG  Z#¥( oldpath X newpath KiK.

ENOMEM BOATFEADE.

EEXIST S8 newpath Frigfi XA BT

EMLINK #% oldpath IR M Cibm KEZREA .

ELOOP #4 pathname Fi3 £ HSEHENE.

ENOSPC XHREHFRERTZE

EIO VO FEH R,

/* ¥ /etc/passwd {E—TTSERE pass */
#tinclude <unistd.h»
main ()
{

symlink (*/etc/passwd", "pass") ;
}
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¥l B : open, opendir, closedir, rewinddir, seekdir, readdir, scandir

4 #E ¢ #include <dirent.h>
2SR B« off_trelidic (DIR *dir);

BB elldir O BRSH dr BRASWMERCE. HREEARERRRI
iSiB ol A

BB EETERGE, FEREEMER -1.
HiRCH - EBADF 2% dir MR BRI,

€D «

#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) ;
}
(;@i
PREE,
d_name . . offset . 12
d_name . .. offset . 24

d_name; init.d cffset . 40
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d_name

d_name .
d_name .
d_name .
d_name .
d_name .
d_name .
d_name .

d_name

d_name .

. reQ,
rel,
rce.,
rcl.
rcd.
reh.
.d
rc offser .

reh

rc.sysinit offeet

[ P TR o PR O TR ST o 1

offset , 56
offset . 72
offset . 88
offset . 104
offget . 120
offset | 138
offset . 152
164

. rc.local offset

v, rmrur .

4096

HXRY

FLX

EL R
R -

iE | |
HiRILH

open. ftruncate

: #include <unistd.h>

int truncate (const char *path, off t length);

truncate () ZKFZEL path 3858 KIS KDESCAZH length TEERIA/D.
RERA M KM length X, WEITHHTSHME.

EROFS
EFAULT
EINVAL

ENAMETOOILLONG

ENOTDIR
EISDIR
ETXTBUSY
ELOOP
EIO

 PATRIIRE 0, KBURE -1, #REEFT ermo.
: EACCESS

ZH path FTI8E M XA LEFEEL
MEAMIHFET HRTHREN.

ZH path fRITBYATERAFER.

24 pah GETEGEFH.

S path kK.

¥ path BEHAE—HE.

Z¥ path fEpM—H*X.

S path FigMISCHAHERR, MHE#MITH.
Z¥ path B LTS EEE .

VO FEERR.
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I

e o, S— e e e o e e e —

WX R -
LMK -

ELEE
LU/

creal, open
#include <sys/types.h:>

#include <sys/stat.h>

mode_t umask (mode_t mask );

umask () £ 5% umask HIRMSH mask & 0777 BHIME, REELH
M umask EIE[F. FEER open () BILFILHM, ZBH mode HIFH
ERY XHRRR, M2 (mode &~ umask) BHALIRME. #ifn, 7R CH
R E ARG 0666, iBH umask (HEVIAN 022, WL R EERR
WA 0666 & ~022 = 0644, MR rw-r-r--.

: SCRRASH#REERE, BEMERRERER umask .

brnan b-, v ot oo e e s

X E
& -
EXRE
R L

BB -
wHiRfUH -

link, rename, remove
#include <unistd.h>

int unlink {const char *pathname );

unlink () &MFE23 pathname JFER M. WEEXFEARFIEES,

1998 AT T 7 30, WERE R T AN XA E XA E 7
M. WREEH pathname H—FFSERE (symbolic link), WHiEESH
MER.

FIAMGEE 0, KME -1, HRREET emo.

EROFS YHFETREXHREA.
EFAULT 23 pathname FBEHHENBTHFERAFETH.
ENAMETOOLONG #Z#{ pathname Ki<.
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ENOMEM AN T N
ELOOP Z¥ pathname Hil %7 5ERE R E.
EIO /O TFHUEE IR,

" utime (BACCPHOGFIHMAEENE)

B : utimes, stat

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

£ X ¥ : intutime (const char *filename, struct utimbuf *buf;

B BLI : utime O FERBHSH filename THFBH inode FEUIA. 41 utimbuf
BT

szruct utimbuf {
time_t actime. /* {FHEEFE */
time_t modtime, /* EHHE */
};
MESY bof HEHEE (NULL), NHZ AR A E N e
A E AT E .
B | - TETHNEERE] 0, KWGRE] -1, #HiR{UEFT emo.
HHR LR . EACCESS R RS HIEZE, BIRAR.
ENOENT e WA,

"~ utimes (BECCHRIFIUR FIAE R E)

AHEXEE - oime, stat
FiL 3 . #include <sys/types.h>

#include <utime.h>
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E L ¥ -
RBiRM -

B B -
WA -

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

utimes () AREHBY filename LHEFTER inode FFEL 6 A5 58t ).
#5349 timeval XMW T,

struct timeval {
long tv_gec,; A I
long tv_usec, /* b #/
Yi
ZH wvp BB (dmeval FHEFE, M wime O FHH uimbuf £tk
¥, tvpl0l.tv_sec M7 utimbuf.actime, tvp[L].tv_sec A utimbuf modtime.

PATRIAMRE 0, AHGEE -1, HiRARFT emmo.

EACCESS FRCHm#Iag, HBRAE.
ENOENT e A
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WX g . signal, sleep
FiL 3 : #include <unistd h>
SESLEB ¢ unsigned int alarm Cunsigned int seconds );

ARBM : alarm O FRZEFS SIGALRM #2353 5% seconds TEF T RIS L%
“BEANRE. MBS seconds h 0, MZATRERF BN, Hi
)T )i H]

3B W - BRZERAHHBATYE, mMRAZATRREHMER O,

/* BRIT 5 BRI hello FHE*/
#include <unistd.h>
#include <signal.h>
void handler {) {
printf {"hello\n*} :
1
main {)
{
int i;
gignal {SIGALRM, handler} ;
alarm (5) ;
for (i=1, i<7;i++) {
printf ("sleep %4 ...\n", 1} ;
sleep (1) ;
}
}

R

slesp 1 .
sleep 2 ...
sleep 3 ..
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sleep 4 .,

sleep S ...
hello
sleep 6 ...

HXhE -
L -

EX R
R -

35 W
SRR

€D <

raise, signal

#inclide <sys/types.h>

#include <signal.h>
int kill (pid_t pid, intsig):

kill () L ARESY sig BENFESHSH pd ENSE. ZHpdF
JUPHE R :

pid >0 B E SEEHERIRRIES pid FEE.

pid = 0 ¥iE St ME R EANE®E.

pid =-1 K5 SR R A RSN BTA TR,

pid < 0 B S HEARBRIRRNEA pid EXHERFHITHE.
#¥ sig REMNEFESHETSE xR D,

BATHRIINGERE 0, MBEHHRENER -1,

EINVAL &3 sig AR

ESRCH &% pid FriEEAEBGZAATFE.

EPERM RS LEEEE SRR EMEE.

tinclude <unistd.hs

#include <signal.h>

$include <sys/types.h>

¥include <aya/wait.h>

main ()
{
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pid_t pid;
int status;
if (' {pid = foxrk {} ) } {
printf {"Hi I am child processiin*} ;
sleep (10} ;
return;
}
else {
printf ("send signal to child process (%d) \n*, pid) ;
sleep (1} ;
kill (pid, SIGABRT) ;
walt (&status] ;
if |WIFSIGNALED (status) )
printf {"child process receive signal %d\n", WTERMSIG (status) } ;

Rt
send signal to child process (31701}

i I am child progess!

chilc process receive signal 6

pause (LRSI ABIESIE)

M E : kill, signal, sleep

%3k« #include <unistd.h>

X &% : intpause (void);

HBREW - pause O &4 HATRMRERS GEABRRS), HEEES (signal) B
.
RIRE] -1,

HRfCHE : EINTR H{ESHEHE TR,
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Hx &% -

FL M

X EH -

G AU

SRR |
€l «
/* )L

#include
main {)
{

int sig

char s{

strsignal
: #inclede <signal.h>

void psignal (intsig. const char #s);

: psignal () £ HEETE sys_siplist[] HIRPERFESE sig FETHS,
RERSH s BHENTHBNLESHREH T EMERR (sderr).

:

9 MEEHER */

<signal.h>

.
4

407 ;

for (sig = 1, sig < 10; sig++) {

sprintf (s r"signal %d* sig) ;

psignal (sig, s ;

1]
-
oy
o]
juil
'_l
o =1 R s b b e

- Hangup
c Interrupt
. Quit

. Illegal instruction

Trace/breakpoint trap

. Abarted

Bug error

Floating point exception

. Killed
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Y% kill, signal
FJ 3 - #include <signal h>
T B ¢ intraise (intsig):

B M : raise O FARBEY sig IEEME 5 HEG BRTMAERE. BT kil (gepid O,
sig »s

B B ATRBRE 0. FRLEEE o F.
€D

#include <unistd.h>
#include «<signal.h>
void handler (}
{
printf {"hello\n") ;
}
main [}
{
signal (SIGUSRL, handler} ;
raise {SIGUSR1]} ;
}

hello

ok

gt o e -l - =

L sigaction (HWRRE{EZLENR)

% B - signal, sigprocmask, sigpending, sigsuspend
F 3 : #include <signal.h>
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T HB : intsigaction (intsignum. const struct sigaction ‘*act, struct

sigaction *oldact )+

AR - sigaction () SEBE signum BEMGFESHREFXREZESHLEERE.
Z¥ signum TTLMEE SIGKILL ! SIGSTOP LASMAE(ES. RS
act & NULL #&¢t, WAERERNESLEG K.
£ sigaction E LI

struct sigaction
{
void {*sa_handler} [{int} ;
sigset_t sa_mask;
int sa_£flags;
void {*sa_restorer} (wvoid) ;

}

sa_handler WBEA signal () K2 handier MR, KEHNNESL
Anf, HiZEIESE signal ().

sa_mask kR EELEUE SHENE sa_mask FHENESH
E.

sa_restorer WEHAFEA.

sa_flags HxwEESLHEHAEXEE THMKMETH OR
=8 () 844
A_NOCLDSTOP: iR &% signum % SIGCHLD, W%F
HREEEN S RLHE,
SA_ONESHOT/SA_RESETHAND: %8RB M55 3 f
o, BEESERAECHRAT RN AR,
SA_RESTART: #ESTHMRZAM & BITER B,
SA_NOMASK/SA_NODEFER: 7Bt S kLG HMA
BelESHARER,

WRSH oldact £ NULL #H, WEXRMNGESLHBAASHMER

sigaction JR[A].

B | - WATRIVGEER 0, WEFEHRMER -1,
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SRR . EINVAL 2% signom &7, SR SERE SIGKILL/SIGSTOP 55 .
EFAULT &3 act. oldact 35 Hint i 7EEL.
EINTR SR .

E_ B

#include <unistd.h>
#include <«<signal.h>
void show_handler {struct sigaction *act}
{
switch {act-»sa_flags)
{
case SIG_DFL. printf ("bDefault actionin"] ; break;
case SIG_IGN, printf {“"Ignore the slgnali\n*} . break;
defanlt. printf ("0x%x\n*, act-»sa_handler} :

}
main ()

{

int i;

struct sigaction act, oldack;
act.sa_handler = show_handler;
act.sa_flags = SA_ONESHOT|SA_NOMASK;
sigaction (SIGUSR1, &acr, &vldact) ;
for {i=5, 1«15, it++)

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

}

sa_handler of signal 5 = Default action
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gsa_handler of signal & = Default action
sa_handler of signal 7 = Default acticn
sa_handler of signal & = Default action
sa_handler of sigral & = Default action
sa_handler of signal 10 = 0x8048400

sa_handler of =zignal 11 = Default action
sa_handler of signal 12 = Default action
sa_handler of signal 13 = Defaulr acrion
sa_handler of signal 14 = Default acticn

HXBRE -
FJoH -
%X Y
BB -
i | -
R

sigemptyset, sigfillset, sigdelset, sigismember

#include <signal.h>

int sigaddset (sigset_t ¥set, intsignum);

sigaddset () F¥KZH signom RENBFEMAEZESEH set FHEE,
AT MR 0, WRAERUERAE -1,

S set HREHHRHE TR
28 signum ESERNESHS.

EFAULT
EINVAL

HXhE -
kIt
L AR -
iR -
B W -

sigemptyset, sigfillset, sigaddset, sigismember

#include <signal.h>>

int sigdelset (sigset_t *set, int signum);

sigdelset () AR S signum REMFESASH set 55 FEEMER.
AT BRIIMERE] 0, WERFERMERR -1,
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HARMCHES - EFAULT 230 ser fREHHM LR,
EINVAL 24 signum FESEAIEERS.

WM : sigaddset, sigfillset, sigdelset, sigismember
Fedke M ¢ #include <signal h>

4 Rﬁﬁ : int sigemptyset (sigset_t *set);

BB : sigemptyset (O FIRBBH set 155 EMBILIEH 2.
B B ATHRSHRER o, WwRAHRIGER -1,
WIRAWE . ERAULT B3 set 5T,

—————_ o R e, - e

%)

HIX R % : sigemptyset, sigaddset, sigdelset. sigismember
P33 #include <signalh>
w2 S B - intsigfillset (sigset_t *set):

Ex L sigfillset () RIRE S set FHEMGL, ABERFTHESMABE
S&EE,

B E O WITRIIRRE 0, MBHEREER -1,
HIR{CHE : EFAULT 23 set R4 EF R

sigism

R BB : sigemptyser, sigfillset, sigaddset, sigdelset
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F Y Pk : #include <signalh>

X ¥ . intsigismember (constsigset_t *set, int signum):

EEULIR : sigismembert () FSRIGRZH signum RENFESETOMAESH set 5
SHE., MEGSEREHEESMERE 1, FUEF 0.

B | - FSECHZESMER 1, BEUNER 0. wEFHEREWERE -1.

BRI « BFAULT  H% set 1REHBILETFEL.
EINVAL 2% signum FEENESRS.

ﬁ;’eﬁﬁ sigaction, kill, raise

FJe LM - Hinclude <signal h>

XA : void (*signal (intsignum, void (*handler) (int))) (int);

R - signal O SRS signum BENESHS KRB EEENLHEHER. X
RENFESPENHABERIS4 handler 18 EMRHIT.
MREH handler T2 EHIRE, WLARTHHIEH 2 —:
SIG_IGN  ZEZH signum HREMFES.

SIG DFL ¥ &% signum EENFESERAZLMENESLELA.
XTESHmSHRE, 2% <MEDs>.

B E - RPEARES S ER SR, nRERRMER SIG_ERR (-1).

HEPN : EFESRENEIEEN handler LEEHITE, 52 A3NFIHALER
HREFRRAMEHLEL R, MREXEHRFERA sigaction ().

FLONR D 4

BE5% alarm () B raise ().
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HXHa% -
LM -
& S B
BB

iB B g -

e = 14 W —r

sigsupend
#include <signal.h>
int sigpause (int sigmask

sigpause () 245 QWTIE SEFBYH AR BH sigmask FiEERESESE,
AR LHEGE ERHRSERAKE FRNE S8R, SERFRNIT.
B EH sigsuspend () B,

EPAT AT ECRIAEGR R -1, $ATHRIIN ermoe £ AL EINTR.

XA -
RIS -
EX A -
H¥ iRy -
g P A
IR

signal, sigaction, sigprocmask, sigsuspend

#include «signal.h>

int sigpending (sigset_t *set);

sigpending () SR HHENEESEABEH set M.
PATHIANR M 0, tRFHEIRNLER -1,

EFAULT 5% set ottt EEAHE.
EINTR itk 158 R 48 B

HX A
FhM

signal, sigaction, sigpending, sigsuspend

#inciude <signal.h>
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e S # B : intsigprocmask (inthow, const sigset_t *set, sigset_t *oldset);
PREIRB : sigprocmask O TTLAARRE RS SEE, HBEKSH how R

SIG_BLOCK FRESEEHEMMNESERNSY set I8EMNE
Sl 2 {EEEE,

SIG_UNBLOCK BRAWEESEEWERIEEH set ITMESRS,
SIG_SETMASK BERNKESEEZEEBE st EENESRERE,

WRBH oldset I NULL 84, HABRESEELhILIEEHER.
B Bl g PITHRIANGER 0, MRHHRMEE 1.

HIRICH : EFAULT 480 set. oldset 35Tl LiETFERL,
EINTR 1 1R P IR

TP

MR BB : signal, sigaction, sigprocmask, sigpending
Fh W . #include <signal h>
%2 S ¥ - intsigsuspend const sigset_t *mask );

BB R : sigsuspend O SR HAINESEIENBRSE mask FIEENESER,
FRLHREEERTES MR REERNESEE, RERFHRAT.

B H O ARBATRINECRBEER -1, FATHRIIN ermo 2%, EINTR.

sleep GLUERETRS I —BUMA)

XY : signai, alarm
FJ 3« #include <unistd.h>

X #i %% : unsigned int sleep (unsigned int seconds);
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iR

sleep O ¢ HAIMBEEE GEAERRE), HEXRSH seconds Fi
TR RIEHE, BRBE ST,

B Y ARG ERSH secones FriEEMNEINGER 0, HH RS WA FIH

isdigit (WRTFRREIMIBEYE)

X HE -

LI

SEXE
HBR -

B[
35 i 2

strsignal ( H{5 ST BESHA)
psignal

#include <string.h>

char *strsignal Cint sig);

strsignal () SHERTE sys_siglist]] MEPERFSEYH sig WFESR
5, REHLESHHRB TR BIEHEH.

IRIEHA (S 5 F5 S 14

/* BIEH 9 MESHEIR */

#include <string.h>

main ()

{

int signum;

for {signum = 1; signum < 10. signum++)

printf ("%-2d . %s\n", signum, strsignal (signum} } ;

}

i s

1 _ Hangup
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oo ~] ah 8 B Lo b

; Interrupk

; Quit

: Tllegal instruction

. Trace/breakpoint trap

. Aborted

. Bus error

. Floating polnt exception

c Killed
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T ——————

ferror (A CHRRELBIREL)

HxWE -
R&RHE -
EXEY
HEILE -

B B -

clearerr, perror
#include <stdio.h>
int ferror (FILE *stream ):

ferror () AR & B stream FHEEMXHAMESKETH RGN, WH
iR RENRRFEE 0 .
MBLHRFERLEENEREE O H.

s ey 1 e . estinsmy” B - s

e .

perror (HAMEREHERTHS)

WX R
kW
e LR
WY -

8 Bl -
€MD)«

strervor
#include <stdio.h>

void perror {const char *s);

perror () FFH b —A R R EHRRE S H BAFHERR (siderr). B
s RN ZH S ERTON, FEHN M RNRREFE. nREEK
BEREE ermo MERREERLHTHSR.

x

#include <stdio.h»

main {}
{
FILE *fp;

fp = fopen ("/tmp/noexistc®, "r+*} :

if (fp ==
}

NULL) perror ["fopen®) :
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g

§ ./perror

fopen. No such file or directory

o LR T AL s VAR s[5 -

strerror

XY : peror
P& - #include <string.h>
£ ¥ : char *strerror (int erroum s

HB W ¢« srerror O FRESY ermum HEHRADRERRSRARANMETHS,
R ET 15 B IEHER,

BB RERE R R RS R
€D «

/* RTHAERE 0 £ 9 MERRBER */
#include <string.h>
main ()
{
int 1;
for {1=0;1<10;i++}
printf {"%d . $s\n", i, strerror (i) ) ;

. SucCess

., Operation not permitted

. No such process

0
1
2 . No such file or directory
3
4 ., Interrupted system call

5

. Input/output error
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= B o RS R =

. Device not configured
; Argument list too long
. Exec formab error

. Bad file descriptor
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w4 e s b oA e A s

mkfifo (& B A& E)

% HE : pipes popen. open, umask
LW - #include <sysitypes.h>
#include <sys/stat.h>

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

B RW : mkfifo () 2HKBE pathname EAFHN FIFO 04, SV HAATEE,
MZ#H mode AZE MR (mode %~ umask), B umask S EM
H FIFO XFAMMR. mkfifo O @A) FIFO U4H i E a0 e LA
S—RIXHHHFXFR. AFH open () RITH FIFO X &,
O_NONBLOCK Mitrs% .

1. % O_NONBLOCK ARk, T FIFO XM R iEMHRELY
ZogEl, BRETRREHMBERITH FIFO XHFERER, WEAH
BAESIRF ENXIO 1218,

2. REEM O_NONBLOCK MR (—fXIEM ). 1TF FIFO Kifhl
HHRE LSRR BT H FIFO XHRBAL ERER. R,
I FIFO CHARE ARRESSH MM FIFO R

RA EFIKE.

B B - FRNERE 0, BEER] -1, #REEET emo .

R R . EACCES &% pathname Fi¥5E i) BRERBITOMITHRIR.
EEXIST 2% pathname Fif5 E M4 EFE.
ENAMETOOLONG £#{ pathname B A#H K.

ENOENT Z¥ pathname BERBERIGFE.

ENOSPC YHERERBRTEAL.

ENOTDIR - B% pahpame HRFOBRFEBINEREHER.
EROFS 2% pathname EMIHFETREXHREN.

eI ]

/* 5 pipe () SEBIEMER */
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#include <sys/types.h>
#include <gys/stat.h>
#include <fcntl.hs
#include <sys/types.h>
#inzlude «<sys/stat.h>
#define FIFO "/top/fifo"
main (}
{

char buffer[80];

int £d;
unlink (FIFQ} . /* Mg FIFO X */
mkfife (FIFO 0668) | /* B3 FIFO X *+/

if (fork {} » 0) {
/* SHERE */
char =[] = "Hello!\n";
fd = open {FIFO, O_WRONLY) ., /* 3TF FIFO X# */
write {fd, s, sizeof (s} ) . /* BREFRENEZIHE */
close (fd} ;

}

else |

/v FHE
fd = open {FIFO. O_RDONLY) . /* 3]} FIFO Xff */
read {fd. buffer, 80} . /* M FIFO XHEFFRE */
printf ("%s", buffer}) ;
close (fd) ;

}

e

Hello!

i g s e 2y . . . s T e e = R A 4 e

pelose (ELABIE 1/0)

HIRMREL - popen
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LI
EX
RBIR M -

#include <stdic.h>

int pclose (FILE *stream);

pclose ) FREA popen () BB BVEIER CMHEH . 5% stream %
SEAlH popen () BRI #1645t .

: REIF#EENERRE. WERAERUWERE -1, #RREFET emo P.
: ECHILD pelose () EvEEUG FRAEMERRE.

LES 1 ¥
£S5 4
& XA
EBCBL]

B | E
RS -

L g

mkfifo. popen, read, write, fork

#include <unistd.h>

int pipe (int filedes[2]);

pipe () KEIEIE, HE X FRL A RS filedes FAIR[A . filedes[0)
HEEEMIERUR, filedes[1] WG E BT AN,

HRIWEPIF, FUEEE -1, #REEFT ermo F.

EMFILE HECHELHHRARKRE.

ENFILE RAECK X HHRETH.
EFAULT Y filedes FAMM A

7 AUGHEBREEIETHE "Hello!\n" EEFHEBHETER */

#include <unistd.h>

main {)

{

int filedes(2):
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char buffer[80];
pipe (filedes) ;

if {fork {} > 0} {
I RHE v

char sl

= "Hellio!lin*®;

write {filedes[l] s. sizeof {s) ) : /* BFHEREEHE */

}

else {

AR S %
read {filedes[0] buffer,k 80} ; /* WEHESIRFHE «/

printf {

v¥3* buffer] ;

L

e I Tl PP . e, PR L PR = - ] e tsnr i e Y A P— e b 1P P L

popen (& &34 1/0)

%R
HIE
3118
R

B b
R

pipe. mkfifo, pclose. fork, system, fopen
#include <stdio.h>

FILE *popen {const char *command, const char *type):

popen ) =iFH fork () FATHRE, RBENFHEDRA Minsh -c X
PATHH command 1164 . B8 wpe AIFA " RFER, "w" EXE
Ao KB type {8, popen () 2B I EIHER THENFHS R HIF
W AEE, RERBE—DICHNEH. KGR ] e R iR
FitiRr i & A B AR T HENRERARED. Mo, FAEHI
1550 (FILE*) REMRAERETCER. BT fose O LS.

SR E S FIeEr, FMEE NULL, #iRBEET emmo F.
EINVAL 2 wpe £858.
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RPN . £HSH SUID/ISGID MRAMERF iR 2B %F{EH popen (), popen )
SRATETE, BdHETREEENRE L 2R E.

€D

#include <stdio.h>

main {)

{
FILE *fp:
char buffer(80];
fp = popen ["cat /etc/passwd", "r"} ; /* HIT cat /etc/passwd fg% */
fgets {buffer sizeof {buffer) , fp) ; /* ER—1T cat AL */
printf ("%s", buffer} ;
pclose (fp) ;

. i

/% B fetc/passwd B—17 */
roaot. % 0. 0. root. /rook. /bin/bash
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I— | accept (H% socket ZEEk) |

X R & : socket. bind, listen, connect
2L ¢ #include <sysftypes.h>

#include <sys/socket.h>

SE S B ;- intaccept (ints, struct sockaddr *addr, int *addrlen);

BB : accept O FIKEZEH s 1Y socket 2k, B s B socket % %4 bind ().
listen () ER¥ALERT, MHELHEKI accept (O 2IRE—/Hil¥ socket &
HALE, EREMEEEESENREZDIN socket 418, MRESE s
[) socket HESKEEE accept () EETHMNELENR. EENIIN, 28
addr FifEMEHNSBERAABEACTEINMAMIEIE, S8 addiden A
sockaddr M. KT sockaddr BIE SLEE% bind O,

B E 4 RTIBREIEE socket ALFRALAD, KMOEM! -1, HREEFT emmo F.

2L : EBADF ¥ s E&iE socket LEATD.
EFAULT B addr R EEERBIAFTRE.
ENOTSOCK B8 s A—XHRE, JE socket.
EOPNOTSUPP JEER socket #IF SOCK_STREAM.
EPERM B k4% (firewall) IRZBIIES .
ENOBUFS RAMEPATRL.
ENOMEM BLONFEARE.

€l «

&% listen ().

T ——

HEEB - socket, accept, connect, listen

FLAH : #include <sys/types.h>
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XA
AR -

iE M fg -

#include <sys/socket.h>

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

bind () FREBLBH sockfd I socket — 8% 2K HSE my_addr
1916 — sockaddr 458, W FARK socket domain £ X T -—“ill ¥R
ZER

struct sockaddr

{
unsigned short int sa_family:;
char sa_data(14];

Vi

sa_family  HiEA socket () BT domain ZX. B AF_xxxx {H.
sa_data BEHEA 14 S FHKE. |

It sockaddr ZH2BEMERARFR socket domain A AR E N, Hlin
{#F AF_INET domain, H: sockaddr Z54J5E X {EN:

struct socketaddr_in
{
unsigned short int sin family;
uintlé_t sin_portk;
struct in_addr sin_addr;
unsigned char sin_zero(8].
i
struct in_addr
{
uint3d2_t s_addr;
i

sin_family BiA sa_family.
sin_port AR port .
sin_addr.s_addr A TP Hbdht,
sin_zero FEA,

£% addrlen 3 sockaddr I,
BIGMERR 0, KR -1, ERREFET emo .
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iR fC . EBADF B8 sockfd &% socket LB,
EACCESS PRAE.
ENOTSOCK S8 sockfd KRR, 3F socket.

e Bl g

HE% listen ().

_ .__._.,, - e e e wm o

W%k - socket, bind, listen
Fd 3 #E - #include <sys/types.h>
#include <sys/socket.h>
T B : intconnect (int sockfd, struct sockaddr *serv_addr, int addrlen);

Bali W - connect () AFRKEH sockfd BT socket EZEB ¥ serv_addr $EERINE
Mk, 4545 sockaddr 2% bind (). 23 addrlen H sockaddr FIGEHKE.

B B RER 0, KBURME -1, ERREAFT ermo .

i@ . EBADF &% sockfd JEHiE socket L.
EFAULT B serv_addr IBEHIEREEFRNAEZ M,
ENOTSOCK BH sockfd A— AR, dF socket.
EISCONN B sockfd [ socket CRERRE.

ECONNREFUSED EZERYE server dmib.

ETIMEDOUT i P £ 3 1 et R f (DR A MR
ENETUNREACH  Fikfix¥uEa e El.
EAFNOSUPPORT  sockaddr 44K sa_family TNER.
EALREADY socket 4] FEIT BLSE RTROIE R AE L R TR

Lt B g

/* FHA socket ] TCP client



312 LinuxC ZRELFFH

EBESER TCP server, HERRBANTHRELES server,
TCP server LHIEHXE listen ()} |

*/

#include <sys/stat.h>

#include <fentl. hs

#include <unistd.h>

#include <sys/types.h>

#include <sys/socket . h>

#include <netinet/in.hx>

#include <arpa/inet.h>

‘$define PORT 1234 /* {EHH port S8 */
#define SERVER_I?P "127.0,0.1" /* server My IP */
main ()
{

int s;

struct sockaddr_in addr:
char buffer[256};
if { {s = socket [AF_INET, SCCK_STREAM, 0} ) < Q) {
perror ("socket®) ;
exit (1) :
}
/* &S sockaddr_in &4 */
bzero (gaddr, sizeof [addr) ) :
addr.sin_family = AF_INET;
addr.sin_port = htons [PORT) ;
addr.sin_addr.s_addr = inet_addr (SERVER_IP} ;
/* BREL +/
if {connect (s, &addr, sizeof {addr) } < 0} {
perror ("connect") ;
exit (1} ;
}
/* BH server WERMER */
recv (s, buffer sizeof (buffer) , 0} ;
printf {"%s\n" buffer} ;
while (1) {
bzero (buffer, sizeof (buffer) } ;

/* MERARERBERR v/
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read [STDIN_FILENO, buffer sizeof {buffer) ) ;
/* REFTREES server i */
if {send |s, buffer, sizeof (buffer} . 0) < 0} {
perror [("send"} ;
exit {1} ;

}

}

AR

5 . /connect

Welcome to Server! /* server WEEMAWTFZHE =/
i I am client! I* WNBBRAFR */
/% <Ctrl+C> MUHEF *+/

HXBEY
k3 -
X hl
ARy
g M -

Gl

getprotoent, getprotobyname, getprotobynumber, setprotoent
#include <netdb.h>

void endprotoent (void;

endprotoent () FRKMFH getprotoent (O BT FFRIIfF.

I§Z% getprotoent ().

a1 e . R - o 5 g .1 - LA L 841 L

endservent (SRMABABBIEN)

%% : getservent, getservbyname, petservbyport, setservent



314 LinuxC ZEHELELFH

Fed 4t : #include <netdb.h>
EX HE : void endservent (void);

e 3 il : endservent () FIRXME getservent () BT FHISCH:.
B B fE: ok

€l

ii2% getservent ().

—

3 gethostbyaddr (i IP Hbhl HUIR 4% B )

i ik % : gethostbyname
M - #include <netdb.h>

T A% . struct hostent *gethostbyaddr (const char *addr, intlen, inttype):

A2l B . gethostbyaddr () &iR[E[—4- hostent 54, S% addr LI IPv4 B IPvo
H) 1P Huht, S8 len HZH adde WKE, S8 type A AF_INET. &t
hostent & X iH&% gethostbyname ().

B B A : ARSHUERE] hostent £EgfEET, HFHEEIZMRFI NULL 8¢, #HizREN
T h_ermno T,

i L@ . HOST_NOT_FOUND FA e E P EHL

NO_ADDRESS ZENE ZRIL IP Hht.
NQ_RECOVERY BLREBREHERLE.
TRY AGAIN HRAH K,

€D

#include «<netdb.h=
#include <sys/socket.hs
main (int argc char *argvi{]l)

{
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struct hostent *host;
if {argc <« 2) return;

host = gethostbyaddr largv[l], sizeof [argv([1])} . AF_INET] ;
if {host == {struct hostent *) NULL} herror (*gethostbyaddr") ;
else {

printf {“name
printf {"type
printf {("addr

. ¥s5\n",
i %d\n",

T —————

~ gethostbyname (AL 4FRELIR AL BIR)

host->h_name} ;
host->h_addrtype) ;
. %3\n". host->h_addr_list{01} ;

HXh

Fed X -
&

gty

: gethostbyaddr, sethostent

#include <netdb.h>

struct hostent *gethostbyname (const char *name );

: gethostbyname () ZJEP—~ hostent £514, % name oA -4 EHLB
el IPva/iPv6 i TP Mitik. 4539 hostent & XMNF:

struct hostent

{

char *h_name;

char **h_aliases;

int h_addrtype;

int h_length;:

char **h_addr_list;

}i

FERELWT:

h_name
h_aliases
h_addrtype
h_length
h_addr_Jist

EX# BN BTR,

51 EHL 2 BRI H AR R 2

Wik pyRA, EE R AF_INET.
Holk R

M2 R 2R B Z R ALK BT A b
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B B RTLRE hostent LEHIHEE, HAHHRMIZ M NULL $hét. 4HiRREN
FT h_etmo TH.

iR LE . HOST_NOT_FOUND AR R ELL.

NO_ADDRESS ZENEETANEL P ik,
NO_RECOVERY WEZREBREHERE.
TRY_AGAIN EEIBRE--R.

/* FIB gethostbyname ()} MFHBRRE 1P F */
#include <stdio.h>
tinclude <netdb.h>
$include <netinet/in.h>
$include <arpa/inet.h>
int main {int argc, char *argv[]]
{
struct hostent *hp;
struct in_addr in;
struct sockaddr_in local_addr;
if {arge < 2) return;
if (! |hp=gethostbyname {argv(1l} ) ) {
fprintf (stderr, "Can't resolve host.\n"| :
exit {1} ;
}
memcpy (&local_addr.sin_addr.s_addr, hp->h_addr, 4) :
in.s_addr = local_addr.sin_addr.s_addr;
printf ("Domain Name. %s\n", argv([1l]} ;
printf ("IP address . %s\n", inet_ntoa {in} } ;

}

et
$ ./nslookup linux.ee.tku.edu.tw

Domain Name. limax.ee.thku.edu.tw
IP address  163.13.132.48
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getprotobyname (f W%H}iﬂ(%ﬁiﬂiﬁﬁmﬁﬁ) |

MRS . getprotobynumber, getprotoent, setprotoent, endprotoent
FL L : #Hinciude <netdb.h>
% SUEq % - struct protoent *getprotobyname ( const char *name);

e : getprotobyname () £IR[E— protoent &Hy, B name AHEKEMWHIRIE
J[J}i)'{%% JktﬁlﬁAM fetc/protocols PEIXF S XM BFEHhEH
protoent FR[A]. Z5# protoent 7E N iFEH getprotoent ().

B Bl RIIMIRN protoent SEHIHEE, HAMBRIRBAINE & H0RIEWER

NULL f8%t.

/* B8 icmp PhZEIR «/

#include <netdb.h>

main (}

{
struct protoent *protocol;
protocol = getprotcbyname [("icmp*} ;
printf ("protoccl name . $s\n", protocol-sp_name) ;
printf {"protocol number . %d\n”. protocol->p_protol ;
printf ("protocol alias . %s\n", protocol->p_aliases{0]) ;

getprotobynumber(ﬂ]lﬂ%ﬁ}ﬂﬁ%‘ Eifgﬁ}ﬁlﬁﬁ m

HIZ % - getprotobyname, getprotoent, setprotoent, endprotoent
Fik3r 4 . #include <netdb.h>

5 S sl - struct protoent *getprotobynumber (int proto):
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ﬁﬁ]ﬂlﬂ : getprotobynumber () ZR[E[—A> protoent %54, 2% proto Nk EHAIM
FMUMY . WEAREN few/protocols BT & % 1 I EIE £ 1
protoent 2B, 45¥ protoent i XiEE% getprotoent ().

B B IR protoent H¥IEH, FHRERWRILA BT & I EIENIRERE NULL
R,

€MD
/% WRIET 0 E 4 BHWEE +

#include <netdb.h>
main {)
{
int number;
struct protoent *protocol;
for (number = { . number < 5. number++)
{
protocol = getprotobynumber (number) ;
if {protocol == {struc¢t proteent *} NULL) continue;
printf ("%2d . %-10s . %$-10s\n".
protocol-»p proto, protocol-»p _name, protocol->p_aliases([0]) ;

.
(EAR
@ i T
0. 1ip . 1P
1 . icnp . ICMP
2 . igmp . IGMP
3 . gap » GGP
4 . ipencap . IP-ENCAP

X %L : getprotobyname. getprotobynumber, setprotoent, endprotoent
&30k - #include <nedbh>
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e N o B
B IR

& Wl A -

€D«

struct protoent *getprotoent { void);

getprotoent () 237 Fifetc/protocols, G- -{TH G B4 protoent
B[E . 2 f PR A S e B 2 R A B T — TR B AR C 3 U R Rk
NULL f&#t.

254 protoent 7E MW

struct protoent

{

char *p_name, /* official protocecl name */
char  **p_aliases, /* alias list */
ink p_proto, /* protocol number */
ki
HEHENWT:
p_name EXSBMEL R,
p_aliases B E RN MR E.
p_proto MRS

FLDTRGE A protoent £ 45 ¢, FH & RSB & 1 5B ME R NULL
1aHt.

/* BB INE */

#inciude <netdb.h>

main |}

{

struct protoert *p;

while [p = getprotoent {} |}

printf ("%s %s %d\n", p-»p_name p-»p_aliases(0], p-»p_proto) ;

endprotoent {) ;

}

s 3

ip
icmp

igmp

Ip 0
ICMP 1
IGMFP 2
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qgp GGP 3
ipencap IP-ENCEP 4
st ST b
top TCP &
egp EGP 8
pup PP 12
udp ubP 17

{ getservhyname (fKHBRMSIRAHEI) I

1= ki % - getservent, getservbyport, setservent, endservent
I 3CHF ¢+ #include <netdb.h>

SE X %« struct servent *getservbyname (const char *name, const char *proto J;

G BB ¢ getservbyname () £2R[B]- 4 servent &1, BH name LA -PRSER
LHEH, B8 proto MAZIREFTEAMIL, HEAHEM letc/services
IR AR RSB DY) servent IR, £5H) servent BE XiFHE

getservent ().

B RAMIEE] servent ZHISEE . HHERAGER NULL 84
€MD

$tinclude <netdb.hs

main [}
{
struct servent *s;
& = getservbyname {"telnet", *tep"} ;
printf {(*%s 2d/%s\n*. s-»>5_name. ntohs {s-»>s_port} , s-»s_proto) ;
1

g}wﬂﬁ.ﬁ

telnest 23/tcp
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getservbyport (f port SHRBRABHHUE)

X% ; getservent, getservbyname, setservent, endservent
T4 4k ¢ #include <netdb.h>
SE S ¥ : struct servent *getservbyport (int port, comst char *proto);

R : getservbyport (O 2384 servent 4. &% port FILLA--4 pont 5

W, B8 proto WMZREETERAEL WRELM lec/services PEE
TFEEBHMHIE, #H%H servent BN . & servent HIE LiES £

getservent ().,
B . 23 port VAIAH hons () Hiffe,
BB A RTHNERE servent Z¥fesr, FHAEMRMIER NULL 5% .

#incliude <netdb.h>

main ()

{

struct servent *s;
s = getservhbyport (htons (23] . *tcp"} ;

printf (*%s $d/%s\n", s->s_name. ntohs {s-»>s_port)  s-»s_proto) ;

}

o

telnet 23/tcp

getservent (B LHUMSIMSMEIE)

HIX % : getservbyname, getservbyport, setservent, endservent
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R Y34 - #include <netdb h>
TE X P %k - struct servent *getservent (void);

EBiRW : getservent () RITTT fetclservices, ST ER—ITHIER B4 servent 3R
Bl ZEfRRLRENSREEFRT —RHE, RECHTHREMER
NULL #8%t.
¢4 servent B SLANF:

struct servent

{

char *s_name, /* EXRIRF B +/
char **xs_aliases, /¥ RlEFR </
int s_port, /* FR{EHE) port S8 */
char *s.proto; /% EREINLARR ¢/
i

BB A R servent SRS, BHHRHIEH T XA RIIER NULL fgt.
€D

/* SR VAR MERZELIE +/
#include <netdb.h>
main {)
{
skruct servent *s;
while ( {s = getservent {} ) }
printf {"%3 %d4/%s\n" s-»s_name, ntohs [(s->s_port} s-»s_proto) :

endservent () ;

tepmux l/tep
echo T/tep
echo T/udp
digcard %/tcp
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X f ¥ - setsockopt

R I3k« #include <sysitypes.h>
#include <sys/socket.h>

S B : int getsockopt (int s, intlevel, int optname, void *optval, socklen_t *optlen):
BRI : gesockopt () KB s FTIEEN socket RABIEM . 25 optname R A

FHTMHER S, M optval MR MERFSE RAOAFibit, 2% optlen
WA Z T Ef Ko B8 level. opname EB % setsockopt ().

B E - RTNER 0, HEHRRNER -1, HREEFT ermo.

#iR® : EBADF M s HIEAEI socket LLI{LHT,
ENOTSOCK 28 s AR, FF sockets
ENOPROTOOPT  £3¥ optname 5% & ER.
EFAULT Z ¥ optval EEHEREEFREIAFTR .

#include <sys/types.h>»
#include <sys/socket.h>
main [}
{
int s, optval K optlen = sizeof (int) ;
if ( (s = socket {AF_INET, SOCK_STREAM 0) } < 0)
perror {"socket”) ;
getsockopt (s, SOL_SOCKET, SO_TYPE, &koptval K &optlen) :
printf {*optval = %d\n", optval) ;
close (s) ;
}
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o
PRERE

optval = 1 /* SOCK_STREAM RUENTERUEE */

HXeREE : hstrerror
FA M - #include <netdb.h>
T F% : void herror (const char *s);

BB : herror ) FIRE L AR RECE E R R Bl 4 B indEde R (stderr).
S8 s FEMEAFBELANEY, EHEMEHENREFERS, kiR
BERZKELRTE hemo PERITEHBMETS.

B Mo L

iB55% perror ().

" hstrerror GEPIPZSA BB HIHAZRIS)

HX A% : hemor
FL U . #include <netdb.h>

£ S B - const char *hstrerror (int err):

B : hstrerror () FIRIRBH err BIERIUEEREH socker H iR IR E FIHIE F
B, REBEEFRIEHIEM.

B A RERREHRE R TR R
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/* ETRRRA 0 F 5 MBRERER ¢/
#include <netdb.h>
main (}
{
int i;
for {1=0;1<6;1i++]}

printf {"%$d . $s\n" i, hstrerror {i} } :

Jguﬁfﬁ' R

Resolver Error 0 {no error}
Unknown host

. Host name lookup failure

. Unknown server error

. No address associated with name

. Unknowrl resolver error

st im s i_nnr

Hi% % : htons. ntohl, ntohs

Fd e - #include <netinet/in.h>

52 M B : unsigned long int htonl Cunsigned long int hostlong )

FB B : htonl O FRESRIEEN 32 {2 hostlong ¥k B L& FFTIRE
B B REIR N HEEEIIRTE.

ifi %% petservbyport () £ connect ().
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| htons (16 BrENFRINT IR R FRUE) 1

% : htonl. ntohl, ntohs
FL Y% ;- Hinclude <netinet/in.h>

& M &% - unsigned short int htons (unsigned short int hostshort );
M : hions () FREZEIREM 16 7 hostshont MRS F /M.
BB g - RIS

€l

B2% gewervbyport () 3 connect (),

inet_addr CENZBIERNG —AMBRT)

X% : inct_aton, inet_ntoa
2k ¢ #include <sysfsocket.h>

#include<netinet/in.h>
#include <arpa/inet.h>
E % : unsigned long int inet_addr (const char *cp);

F Wi : inet_addr O ARKZE cp FIIsHIPIS b 21 RS A PER BT E A 0 — i
FIRET . RN F R 2 USRS AR 2R, Flim: “163.13.132.68”7.

1B Bl A TR Bl R P s RIS, REGRE] -1,

“inet_aton (RINEHBHLELIRE — MM BE)

M- : inet_addr, inet_ntoa
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F 3 - #include <sys/socket.h>

#include <netinet/in.h>

#include <arpa/inet.h>
EX % : intinet_aton (const char *cp, struct in_addr *inp);

PREIER : inet_aton () FIRKZE op FiEMM SN ZHEREMMERFRR =
HHMRE, REETEH inp Pl in_addr £,
0] in_addr SEXINTF:

struct in_addr

{
unsigned long int s_addr;

}:
Mgt 75 B2 I RF A AN FERFS, Him: "163.13.132.68",
i i . REThMREIEE 0 E, RWNEEE o,

e ——

M : inet_addr, inet_aton
& # - #include <sys/socket.h>

#include <netinet/in.h>
#include <arpafinet.h>

M W% : char *inet_ntoa (structin_addr in):

PR UEME : inet_ntoa () ARHSHE in MISMRE Z# IR FHRmR AL, &
J5 P36 T H P £ b bk F BB SR IR L
25 in_addr E XUWF:
struct in_addr
{

unsigned long int s_addr;

Yi
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B E A

Mg F R 2 USRS AR F RS, Flm: "163.13.132.68",
R H IR B 5 7 SR 4R, SRMC MR [ NULL.,

EE% connect ().

i FS:E A
TR -
E LR -
i -

Ft ik

R T
HiRAH

% L

socket, bind, accept, connect
#include <sys/socket.h>

int listen Cints, int backlog }:

listen () FIRZH2H s i) socket 2. 28 backlog IR E R HEAL M &
RERER, MBERHEAN RN client $5K 122 ECONNREFUSED
HI# (IE2% connect ()). listen () HARFF TR EL, HREE socket
X listen $ER, EIFEF client 3HERME accept( ). F listenOETE socket
(). bind O ZBHA, BEABA accept O.

listen (> FiEF SOCK_STREAM B¢ SOCK_SEQPACKET 7 socket X%,
WF scoket 33 AF_INET MZ¥ backlog B AEHIRE 128,

WINMRE 0, %MIRE -1, EEREFT emo .

EBADF S sockfd JEEVE socket LbFFL.

EACCESS BRAR,
EOPNOTSUPP #5:EH#) socket FHKF1% listen A

/* FIA socket F1 TCP server

HEESEWR TCP client EROTHRIERT.
TCP client JoBiEH¥% connect (),

X/
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#include
#include
#include
#include

#include

#define PORT
#define MAXSQCKFD 10

main {)

<sys/ktypes.h>
<gys/socket  h=
<netinet/in.h>
<arpa/inet . h>

<unistd.h>

1234 /* AN port S8 */
/* TERESHRXESHRE +/

{
int sockfd, newsockid, 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,6 0} ) < 0} {
perror {"socket"} ;
exit {1} ;
}
/* G sockaddr_in ¥ */
bzerc {&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) ;
}
/* BEERIRTSHER */

for (fd = 0, £d < MAXSOCKFD. fd ++)



330 LimxC BHRELRFFEH
is_connected|[fd] = O;
while (1} {

FD_ZERO {&readfds) ;:
FD_SET (sockfd. &readfds) ;
for (fd = 0, £d < MAXSOCKFD, £4 ++)
if {is_connascted[fd]) FD_SET {fd., &readfds) ;
if {'select { MAXSOCKFD, &readfds, NULL, NULL,K NULL) } continue;
/* HEERFELIFERER ¢/
for (fd = 0, fd < MAXSOCKFD. fd++)
if (FD_ISSET {fd, &readfds) ) {
if {sockfd == fd) {

/* BTG */
if { {newsockfd = accept (sockfd, &addr, &addr_len) } < 0)

perror {"accept®) ;
/* BRBFFHRMES client & */
write (newsockfd msg, sizeof {msg) ) :
is_connectednewsockfd] = 1;

printf ("Connect from %s\n*, inet_ntoa {addr.sin_addr) )} ;

} else {

/* BACHER */

bzero {buffer sizeof {buffer} } ;

if (read (fd, buffer sizeof {buffer} ) <= 0} {
I ERETE, RBRESERSHE */ -
printf {“Connection closed.\n"} ;
is_connected[fd] = 0;
close {fd) ;

} else
printf ("%s* buffer} ;



#I9F Socket WHFH 331

pRERE
(BHATIE top server TEMIEEITT top client)
% ./listen

Connect from 127.0.0.1 /* BUEIEE 127.0.0.1 B)kE */
hi T am client! /* BB client WERMFEMH */
Connection closed. /* EERRER */

iaiar v

# 32 GRS ERINUE SR LT RN

83 &% : htonl, htons, ntohs
Fik e ¢ #include <netinet/in.h>

e L e e

ntohl ( )

& Y % : unsigned long int ntohl (unsigned long int netlong ):

FY LW - ntohl O R SEIREN 32 £ nedong HHAENFIINE.
B RER K EHLF IR

BE%E getservent (),

YR,

ntohs (ff 16 BNEERRIFSIRENTRNE)

X H ¥ : htonl, hions, niohl
F2LH : #include <netinet/in.h>

%= Y &% : unsigned short int ntohs (unsigned short int netshort )
REEW : nohs O FIRESBIETER 16 7 neshort HFERMENFHIMF.
B B REI N ENE R,
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iRE% getservent ().

XK EH % . recvirom, recvmsg, send, sendto. socket
FL XM - #include <sysitypes.h>
#include <sys/socket.h>
T B . intrecv Gints, void *buf, intlen, unsigned int flags);
BRSO - recy () ASRIBUCEIREVIZIEER socket MEEMEUR. HOHEF M

ZH buf BREATETE, S8 len ATTHEEENRAEE,
ZH flags —RW 0, HAWEEE LT

MSG_OOB HEW L our-of-band %K AR,

MSG_PEEK BERMEREHASERAEAMEE, MEFEA recv )
IR BRI HIEAE.

MSG_WAITALL  SRiA#EZH) len X/MFIES A EERE], BRIEH R
FSF4E.

MSG_NOSIGNAL M #{E4IE# SIGPIPE 155 #f.
B A A RHRERRRNE R, SHGERE -1, EERAFT emo .

R4 . EBADF ZH s EBTEN socker LEH,
EFAULT ZHPH BT EFNI N T,
ENOTSOCK &% s A -3C##idia, Ik socket
EINTR iR TR .
EAGAIN UEsh{E& 42N, BB s 89 socket AAHFHKEG
ENOBUFS  EZMEMATERE.
ENOMEM L AFEAE.
EINVAL R FEWRP SR ER.
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EEE listen ().

" recvirom (% socket BlCBE)

HXE
FL UM

LR

iR

& -
R

recy, recvimsg, send, sendto, socket

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

int recvfrom Cint s, void *buf, intlen, unsigned int flags struct sockaddr

*from, int *fromlen ):

recv () FSREBCEREHNAIREN socket ERAMMIE, HEXER B
2 bof FBEKAFEE, 28 len ATREEEMBARKE. 28 flags
—fit 0, HipBEE LESBE recv O. 8 from FIRIRESRHEEHN
gRHbhl, 454 sockaddr ES% bind (3. Z¥ fromlen A sockaddr 1454
.

R B G 7/, RRGRE] -1, #HREEFT ermo .

EBADF #¥ s FHEN socket ALIRLHY,

EFAULT DA BRI EEFRBNETE.

ENOTSOCK £¥ s A—X ki, 3 socket.

EINTR Hiis SR,

EAGAIN thahte &4 N, HBH s 1) socket R ATTEAN.
ENOBUFS RAMBHHEST.

ENOMEM ELHEAR.

EINVAL R FEARNSEAER.

/* I socket B) UDP client
REFSES UDP server, HRBRGANTHEBEEEL server,
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UDP server HRIESX sendto () |
*/
#include «sys/stat.h>
#include <fcntl.he>
#include <unistd.h» .
#include <sys/types.h>
#include <sys/socket.h>
#include <netinet/in.h>

#include <arpa/inet.h=

#define PORT 2345 /* EHAR port 5§ */
#define SERVER_IP *127.0.0.1% /* gerver ) IP */
main ()

{
int s, len;
grruct sockaddr_in addr;
int addr_len = sizeof {struc_t sockaddr_in} ;
char buffer[356];
/* B3 socket */
if | {8 = socket [AF_INET, SOCK_DGRAM,K 0} } < 0) {
perror [*socket*) ;
exit (1) ;
}
/* BB sockaddr_in 454 */
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) ) ;
/F RIRERARZBREFTH »/
len = read (STDIN_FILENC, buffer sizeof (buffer} ] ;
/* BFRHEEIES server ¥ */
sendto (s, buffer, len, 0, &addr addr_len) ;
/* B server ¥EBMFHSH */
len = recvirom (s, buffer, sizeof (buffer) , 0, &addr, &addr_len} :

printf ("receive . %s", buffer) ;
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}

SRR

(T udp server BRI udp client)

hello i MEREBBAFISR */
receive . hello /* server WIREEMEFAR */

SR S o S BT e—————————

recvmsg (£ socket

M8 : recv, recvfrom. send, sendto, sendmsg, socket

F 3 - #include <sys/tlypes.h>
#include <sysfsocket.h>

EXHE : intrecvmsg (ints, struct msghdr *msg, unsigned int flags);

F iR recvmsg O FRRBWORBENEIEER socket EXM¥E. B8 s HE
BATELN socket, MEFIA UDP X MAF Ll S48 E. 28 msg
RAEANBIESHNE, 28 flags —B®E 0, FARIRFEEHE send

(e RT 4 msghdr MEXEESX sendmsg ().

B B RNEEEE R E S KRR -1, HREEFT emo P,

Hpiem . EBADF 2% s EEER socket B,
EFAULT SEPE —igH 15 R BEFRE W FEHE .
ENOTSOCK 4t s A—3r#F#udial, 3 socket.
EINTR #i 55 B
EAGAIN HeEfF &40t iR, (B2E s i) socket A nJFHET.
ENOBUFS ZRANZMHFIE.
ENOMEM  BRZLAFAL.
EINVAL R RARAANZEAER.

Ut B

HFEE recvirom ().
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i T o~ e

xR
RAHE

E X B
ERRW -

B E A -
HRRE -

sendto, sendmsg, recv, recvfrom, socket

#include <sys/types.h>

#include <sys/socket.h>

int send Cints, const void *msg, intlen, unsigned int flags);

send () FIREEIEMIBED socket LM AEN. S8 s AERVUIFE
B socket. B msg HABERMEIEAT, S5 len NAEEKE.
&4 fags —A&%i% 0, HitFEZXWT:

MSG_OOB ISR out-of-band EH .

MSG DONTROUTE ~ HUJH#&fH (routing-table) &,
MSG_DONTWAIT ® B AN HEENEE.

MSG_NOSIGNAL HEh4EFE# SIGPIPE {559,

AEEH R Bl R fpAL L I KR F TR, RIGRE] -1, #RREFT emno F.

EBADF 2% s EEER socket TEALD.

EFAULT SHPE—IREHENLETIRPANFEZE.,
ENOTSOCK Z# s A—3f#ikia, 3 socket.

EINTR #HAS S P,

EAGAIN Wal{E&AHFEEBB S s B socket A4 0] PN,
ENOBUFS Z&HMBEMATLL.

ENOMEM  #ZLHESL.

EINVAL L ZARRAMSHEA TR,

E&% connect ().

HX R -

send, sendto, recv. recvfrom, recvmsg. socket
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UM ¢ Hinchide <sysiypes.h>

#include <sys/socket.h>

TS S - intsendmsg (ints, conststruct msghdr *msg, unsigned int flags);

F W : sendmsg O FIREHIBDIEER socket AW HFN. B8 s HCRIL
&R socket, MBEFRIAH UDP MUNAELTELRRIE. 28 msg 18
AECEE I BIESHAR, 28 flags —BEUK 0, ERBERIEFZHE send O,
4 msghdr E AR

struck msghdr
{

vold *msg_name. /* Address to send to/receive from. ¥/
socklen_t msg_namelen, /* Length of address data. */

struct iovec *msg_iov. /* Vector of data to send/receive into.*/
size_t msg_iovlen, /* Number of elements in the vector., */
void *msg_control, /* Ancillary data */

size_t msg_controllen, /* &ncillary data buffer length. */

int meg_flags, /* Flags on received message., */

P
B Bl RWEFESERELHENFEYE, KBRE -1, HRREFT ermo H.

HER LR . EBADF SH s AEEIEM socket BEELHD,
EFAULT SHHH —IREHRREE RO A ETR.
ENOTSOCK % s Z—X kA, 3F socket.
EINTR iR S ABR.
EAGAIN BEipfE &4 EME, BS8 s 89 socket Jy ATTFHHER.
ENOBUFS  RZAKZEMAFL.
ENOMEM #ZLORFEAD .
EINVAL ARG RAMSRAIES.

€X)

EBE sendto ().
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s s - .

sendto (£ socket fEi%¥R)

XA -
&3

E LR -

iR -

B B
WRH

,,’*

send, sendmsg, recv, recvirom, socket

#include <sys/types.h>

#include <sys/socket.h>

int sendto Cint s, const void *msg. int len, unsigned int flags. const struct

sockaddr *to, int tolen);

sendto (O FARHEIEBIEER socket BT EN. 8 s HORVYH
ELER) socket, WRFIA UDP HhlMAFEITELEE. B8 msg IEM
MEXNEIEAR, 28 len WAKIERE. 8 flags —MH 0, FAH
BRIEEE send (). 24 to HRMEMRSZH ML, F15 sockaddr iF
%% bind (). ¥ wlen K sockaddr M.

HCE R Bl S Frik I8 ) 2 T 58 RMOEE] -1, #REETT ermo F.

EBADF B8 s EEER socket AEEILIE,

EFAULT SHPH - B RRERFERIAT M.

ENOTSOCK Z# s A— XA, JF socket.

EINTR ARSIl

EAGAIN WEhfE &4 H e, (BS54 s K socket A4 nIFEM.
ENOBUFS  RAMEMNAFIL.

ENOMEM  BOHNFRE.

EINVAL HERGERENEZHEAER.

FIA socket [ UDP server.

HEFSEUWH UDP client HRNFFRARBHHEEE client,
TCP client FE{i&%% recvirom (1 .,

*/

#include <«<sys/types.h>

#include <sys/socket . h»
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#include <netinet/in.h>
$include <arpa/inet . hs
#include <unistd, h>
#define PORT 2345 /* {BAR port S */
main {)
{
int sockfd, len;
struct sockaddr_in addr;
int addr_len = sizeof (struct sockaddr_in} ;
char buffer{256};
/* B3 socket */
if { (sockfd = socket [AF_INET, SOCK_DGRAM. 0} ) < 0] {
perror {"socket") ;
exit (1) ;
}
/* B sockaddr_in £ */
bzero (&kaddr, 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} ;
}
while (1) {
I+ B client HIERBTHS */
bzero (buffer, sizeof {buffer) } ;
len = recvirom {sockfd, buffer, sizeof (buffer} A& 0, &addr, &addr_len} ;
/* B5R client ¥WEIMLEHIE (IP) */ _
printf (*receive from %s‘\n", inet_ntoa [addr.sin_addr} )
/* BFRBIEES client ¥ */
sendto {sockfid buffer. len, ¢, &addr, addr_len) ;
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HREB : getprotobyname, getprotobynumber, endprotoent
Rk . #include <netdb.h>
E X HS : void setprotoent (int stayopen );

3B : setprotoent () HIESTH fetc/protocols, MRS H stayopen HH 1, MET
¥ getprotobyname () ¥ getprotobynumber (} ¥ A< BhXHAMIH,

ﬁé&ﬁﬂ: getservent, getservbyname, getservbyport, endservent
RIL U : #Hinclude <netdb b
T R : void setservent (int stayopen);

RB W : seservent O FARITI fetc/services, TEBH stayopen HH 1, WETEK
[ getservbyname () E¥, getservbyport () A& BahKIHAM L.

 selsockopt (BtH socket &)

HXH % : getsockopt
FL 3w . #include <sys/types.h>

#include <sys/socket.h>
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SE L% ¢ int setsockopt(int s, int level, int optname, const void *optval, socklen_t optien );

BB M : sesockopt () AIKRESH s FTiEEf) socket . S8 level ATREW
BRIFEE, —fRm SOL_SOCKET LATFH socket 2. Z¥ optname f{
CRECEEMER, AL

SO_DEBUG T el AEEEIR .

SO_REUSEADDR A bind O IEPEEMILTES FH.
SO_TYPE IR [E] socket & (iN: SOCK_STREAM).
SO_ERROR B[ socker TR HMEHEIRE.

SO_DONTROUTE BHEEREATER AR DR & TER,
SO_BROADCAST R #EA A BE,

SO_SNDBUF WEXHNEFR K.

SO_RCVBUF REZWHEFE KA.

SO_KEEPALIVE EMREELEETCAL.

SO_OOBINLINE #Zd 3 OOB (out-of-band) BiBEH & B LIXE
PRERA R E.

SO_LINGER HBRrHEZEBTEREER L.

S5 optval KRR EMNME, 5% optlen U% opival #IKE .
B O BIIURE 0. ERHERMER -1, #HREEFET ermo.

P i B : EBADF ¥ s HIEEEM socket M.
ENOTSOCK ZH s H—XHFERE, IF socket.
ENOPROTOOPT £ optname 5 5€ BIETAA IEH
EFAULT SH opwval IEEHIEMTEFROAFEME.

€l

EE% getsockopt (),

3= R B : socket. connect
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Rk -
EX B -
%R

B A -
WA -

#include <sys/socket.h>

int shutdown Cint s, int how):

shutdown () RIRZ L2 s FriRER socket H. 2% s REZKTH
socket SLEATE, ¥ how AT HJLIER.:

how=0  2)FEHREE,

how=1  ZHEERIE.

how=2 S FEREBEERE.

FTIMEE] 0, RWGER -1, #HEREFTF ermo.

EBADF S8 s TRAMK socket 2B,
ENOTSOCK R s H—XWHERE, FE socket
ENOTCONN S8 s IREM socket FHREL.,

Mxm .
#LLH -

L ER
W

accepts bind, connect. listen

#include <sys/types.h>

#include <sys/socket.h>

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

socket () PR —NFH socket, WERMERAEM, BNRELKRS—

815 0 . 2% domain 18 € R A #pHHbht 268, 7286 E LA fustfinclude
/bits/socketh P, JET 2% WAL

PF_UNIX/PF_LOCAL/AF_ UNIX #FE@ Wil
UNIX/AF_LOCAL

PF_INET/AF_INET IPv4 FILE MY
PF_INET6/AF_INET6 IPv6 RLEHMY
PF_IPX/AF_IPX IPX - Novell thi)l
PF_NETLINK/AF_NETLINK mUHPEDEER

PE_X25/AF_X25 ITU-T X.25/1SO-8208 ¥
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PE_AX25/AF_AX25

WHTLE AX25 Y

PF_ATMPVC/AF_ATMPVC TR ATM PVCs

PF_APPLETALK/AF_APPLETALK Appletalk (DDP) thiX

PF_PACKET/AF_PACKET VIR D

ZH wype HTAILAEE:

SOCK_STREAM ROEX e 4 B AT (G SRR, B TCP. X
OOB {(out-of-band) H\Hl. FRTH HEEXaTL
MER connect () FHEIDELRE.

SOCK_DGRAM F 3RSt ZNARES 0k HIbLE: N

SOCK_SEQPACKET AR (F R BIE iR R,

SOCK_RAW RO R GBME MR

SOCK_RDM AR uliok Vg b iR

SOCK_PACKET RN ANEFEEER.

Z4 protocol FIKIERE socket FTERMAEMIHRS, BE LS EAHE

e, WA 0 BT,

B b RIHUED socket SEEE{RED, KMOEME -1,
$BIZ A% : EPROTONOSUPPORT #£¥ domain 3 EMEMRHE S M type &

ENFILE
EMFILE
EACCESS

ENOBUFS/ENOMEM
EINVAL

iE5% connect (),

protocol 18 5E B,

BLOATIE, THEEIHM socket 4.,
ERMREH, TERBEHN socket.
BBRAR, REEIZH wype 3 protocol B
AFFAE.

Z% domain/type/protocol AHiE,
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" AL 1 e L st s | o T agar

System V IPC key)

ftok CHECPH AR 2460

# B : msgget, semget, shmget

R &P« #include <sysftypes.h>
#include <sysfipe.h>

E X AE : key_tfiok (char *pathname, char proj);

RS : flok O ARESH pathname 385E HCHMIT BT (project ID), H
System V IPC B FTHETAK key. B3 pathname HEH THURETFE

HeJ AR
B H f: EERE key t &, FRER -1, #REEGT emo .
B A® . ENOENT %% pathname 1HEXIXHAFE-
ENOTDIR B B FFEBNERENHX.
ELOOP TR HE L SR SEERE, ERY 16 MY
SR,
EACCESS FERUL e 4 IR 4
ENOMEM LR TEAE.

ENAMETOOLONG 2% pathname HIBEZEFRAE.

ORELD ¢

key t key = ftok ("/tmp/sysvipc*, 1) ;

- o B - msgget, msgsnd, msgrey

F P« #include <sys/types.h>
#include <sysfipc.h>

#include <sys/msg.h>
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3113
L -

int msgetl (int msqid, intcmd, struct msqid_ds *buf);

msgetl () BT LA KEFHE BAFIKEIE. 28 msgid JyAKALER
ERBFRMAIE, 2% omd HEIEHINERE, T HJLEIHE:

[PC_STAT
IPC_SET

[PC_RMID

{5 EAFIE msqid_ds ZEHEHE R HIF S buf.
KBBH buf FriEM msqid_ds £ msg_perm.vid,
msg_perm.gid. msg_perm.mode H msg_gbytes £ 45 2
15 BRAFIRY msqid_ds ZEMHIP.

IR 5 S B\ BRI SR &4

msqid_ds F)%EHE LT

struct msgid._ds

{
struct
struct
struct
time_t
time t
time_t
struct

struct

ipc_perm msg_perm;
msg *msg_first;
msg *mag_last;:
msg_stime;
msg._rtime;
meg_chime;
walt_gueue *wwait;

walt_queue *rwait;

unsigned short int msg_chytes;

unsigned short int msg_gnum;

unsigned short int meg_ghytes;

ipc_pid_t msg_lspid:

ipe_pid t meg_lrpid;

bi

msg_first
msg_last
msg_stime
msg_rtime
msg_ctime
msg_cbytes
msg_qnum

msg_gbytes

B E -4 FTIFIRE R
fBREE— AT TRIBER.
BE—A msgsnd O EANEBHEE.
BE— M msgrev O EREBHHA,
BF— R Eahifz BEAFI S KT I,

B A {s BB 7 0 F

5 BRAFIPHE B E

5 BRI e R B K F A
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msg_lspid Bla—H msgsnd O IEAEBHBEIRAG,
msg_lrpid Ba—1H msgrev O EBUE BEHRIRRIG.
msg_perm FriE R4 ipc_perm EXI .

struct ipc_perm

{
key_t key;
unsigned short
unsigned short
unsigned short
unsigned short
unsigned short
unsigned short

)i

int
int
int
int
int

ink

o}s key: M{E 51 IPCkey.
oo uid: S5 ERAFIRT R A AR,
o gid: SL{E BEAFUBTBAGALIARIED.
ofe cuid: E3L{EBRAFIRIA FREIG.
oo cgid: B RBAFIHA IR
o} mode: BE{5 B RAFIRIER SR

s seq: FF5.

uid;
gid;
cuid;
cgid;
mode:

sed;

B B . FRIIWER 0, FNGEME -1, HREEET erno P.

ABIRCE . EACCESS #¥ cmd % [PC_STAT, HITHRIEEUZE B,
EFAULT 2% tf RREXRH AL,
EIDRM 5% key Frishfz BAFICE MR .
EINVAL B EH cmd B msqid.
EPERM  Z¥ cmd & IPC_SET 3k IPC_RMID, #7 R # A HEHIT,

€D

BH%E msgget (),
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WX @% : frok, msgetl, msgsnd, msgrev

.30 ¢ #include <sys/types.h>
#include <sys/ipc.h>

#include <sys/msg.h>
T HEB : int msgget (key_tkey, intmsgflg);

BRI : msgget OO ARBBSH key IR 5 BFHRNR S, WREZL key A
IPC_PRIVATE 4B HrE LS, W% key A% IPC_PRIVAIE,
ARCHENM IPC key, MARKNESNSE msgflg 25F IPC_CREAT
ff (msgflg & IPC_CREAT HE) RHEBEIUL IPCkey H key HIE BT,
MBS msefle B4 T IPC_CREAT 1 IPC_EXCL i, MEEKEZH
key R@EBA, NERREGFEMFICHE. i S8 msgfly Ak
R BT FIR, HEHEYT open O MIZH mode AHE (T
B AERD.

B - BERBUGEERE BRAFIAMNKS, TUER -1, HEEEET emo H.

IR : EACCESS B3 key FIRMIE EMFIFE, BEFHRANER.
EEXIST AR key FTEEFHHERAR, BZAFMCEFE.
EIDRM ZY key FITERIE BIFISEMER.
ENOENT B2 key FitBMERMAITTE, 28 msgllg HER
IPC_CREAT 47,
ENOMEM  #%ORFEAE.
ENOSPC BT RIHEBATIEKEE.

€D

#include <unistd.h>
#include <sys/ipc.h>
#include <sys/msg.h»
#define KEY 1234
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#define TEXT_SIZE 48
struct msgbuffer
{
long mbype;
char mtext [TEXT_SIZE];
Ymsgp;
main ()
{
int msgid:
msgid = msgget (KEY, IPC_CREAT | 0600) , i BIUERBAH */
if {fork {} == 0} {
magp.mtype = 1;
stropy (msgp.mtext, "Hi! I am child process!\n*) ;

msgsnd {megid, &msgp, TEXT_SIZE. 0O} ; /v EEEREE v/
return;
} else {
sleep (3) . /* EFHEROTE */
msgrcv (msqid, &msgp, TEXT_SIZE, (¢, 0] . J* U FIR(ER */
printf ("parent receive mtext, %s" msgp.mtext] ;
msgcetl {msgid, IPC_RMID, NULL) . /* WBREERT */
}
}
(AT

parent receive mtext. Hi! I am child process!

i i vty v A Ll e Lt PR o P P11 .. g {1 L ALX L. =22

msgrev (A S SRABIEIRISB)

HX B - msgget, msgetl, msgsnd

ﬁydf.ﬁ: : #include <sys/types.h>
#include <sys/ipe.h>

#include <sys/msg.h>

¥ SL R B : int msgrev (int msqid, struct msgbul *msgp- int msgsz, long msgtyp. int msgflg );

*
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R BRI -

B

IR -

€D

msgrev () FARMBE msqid FEENGEEAFIEREELER, REETS
i msgp FiiEEMZEEA. msgbuf 24, HEILWT:

struct msgbuf
{
long mtype; /* SRHIHE% */
char mtext[1]. /* {FB¥IE */
}i
S8 msgsz A BHIBHAEE, B mext Z2HAKE.
£ msgtyp BRFFRIEETERRANEEFE: msgyp=0 BRIAFIAFE—
TH{EB. msgtyp > 0 EEBAFIAE TR msgtyp 5 muype HREIRREE.
msgtyp < 0 R EPAFIAE—T miype M TFHETF msgtyp BXHERFE.
#8 msgfly W ELRR IPC_ NOWAIT, RERMEMIIAREERTIL,
W FESH, LERE ENOMSG. % msgflg # ik MSG_NOERROR, M
EERLDBITSH msgsz B i

EHRIINGE B LR BENE RRERE, FURE -1, SREEGFT

errno .

E2BIG (£ BEIRK X T-2% msgsz 1% 1% E MSG_NOERROR.
EACCESS  EHREHZE BRI,

EFAULT S8 msgp 1R HATA FFHRLL .

EIDRM S msqid FTENE BEAFICZMER.

EINTR SRR AR A (5 B8 0L T #iE 5P .

ENOMSG 5% mseflg %t [PC_NOWAIT, MBARIN&EHAERAE.

ES%E msgget ().

HxAE -

msgget, msgetl, msgrev
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Fk 3 - #include <sys/types.h>

flinclude <sys/ipc.h>
#include <sys/msg.h>

% SCeR B : intmsgsnd (int msqid. struct msgbuf *msgp, int msgsz. int msgflg);

PRI : msgsnd O FIRMESH msgp FHEMGRIEESHE msqid BME BTN,
S msgp H msgbuf £, HEXwT.

struckt msgbuf
{
long mtype; M EEMNME LA T 0 vy
char mtext (1] i EREIE */
}:
SH msgsz N BEIEMKE, B miext BEHERE.
Z4 msgflg W LAERE, IPC_NOWAIT, EEE MBI HEA HibEmN
TS EAER, MWarBLE[F EAGAIN.

B WO HAERE 0, FRERE -1, #EREET ermo M.
WY . EAGAIN 2% msgflg % IPC_NOWAIT, TRAFICiH.
EACCESS RS A %{E BIAF.
EFAULT 2% msgp R THM AL,
EIDRM W msqid FrigiEEMFICEMER.
EINTR BA B LT b T H 518 00 T B3 5 P .
EINVAL  EHAZE msqid . msgsz HEBH miype T 0.

iH5% msgget ().

1% 1 T L 1 Y LTS A LT

Semct .. R

X &% - semget, semop
Fi Lk« #include <sysitypes.h>
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& X R -
BRI -

finclude <sysfipc.h>

#include <sysfsem.h>

int semct] {int semid, int semnum, intcmd, union semun arg):

semetl O BAET LR AR IEHE SAFIRIRE. S5 semid HEVGER
ESAFRBICES, S8 omd HEUEHIEIERE, B TRJLFAEMA:

IPC STAT
IPC_SET

[PC_RMID
GETALL
GETPID
GETVAL
GETZCNT
SETALL
SETVAL

EESIFIN semid_ds ZHEIEEHHZE arg buf.

53 argbof FTIEH) semid_ds &M HE sem_perm.uid.
sem_perm.gid 1 sem_perm.mode B HIF|HEAFH semid_ds
N

M5 S BAFIMHEIE L

BESIFFEEEEH semval 48 HFISH arg.array.
BE{ESBATIA sempid H.-

EESRAP B semnum FEEESH) semval {HIE[E.

2 [Bl{5 5 BAF) semzent {H.

BESIIMEESH semval HREMSH argamay.
EESMNFPSH semnum EEEA K semval H

arg.val.

union semun HJE XU

union semur

{

inL val;

struct semid ds *buf;

unsigned short int *array;

struct seminfo *__bhuf;

val
buf
Array

SETVAL A semval 1.
fo) IPC_STAT % IPC_SET PR semid_ds 4544
GETALL 3 SETAL Ry,

semid_ds FIZEH)E NWTF:

struct semid_ds

{

sbtruct lpc_perm sem_perm;
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time_t sem_otime;

Cime_t sem_ctime;

struct sem *sembase;

struct sem_queue *gem_pending;
struct sem queue *sem _pending_last;
struct sem_unde *undo;

unsigned short int sem_nsems;

i

sem_nsems FSHEEMEH.

shm_ctime LA semectl () FIESE).,
sem_otime E—XiAH semop () f90]A],
sem_perm ipc_perm ZHE EEE msgetl O,
sembase ZHMEY sem B XWT:

struct sem

{

int semval;
int sempid;
}i
semval {55 semval {E.

sempid KBS IR A B R,
B M A ERTNGEE 0. BUWRE -1, #REEET ermo .

SHRCHS : EACCESS 5% omd b IPC_STAT, HIELHEIZHZRE SIS,
EFAULT  £#{ argbuf B argarray 180X AL .
EIDRM ¥ semid Frigfifs ST ELME.
EINVAL  EMHEH cmd 5 semid.
EPERM 5% cmd % IPC_SET & IPC_RMID, HIEEHABENIT.
ERANGE 2% cmd % SETALL  SETVAL, {BEX®ER semval EHH)
T 0 BATF SEMVMX (32767),

semget (BB SHAS)

Mk F% - semctd, semop
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F23kr#k : #include <sysitypes.h>
#include <sys/ipc.h>

#include <sysfsem.h>

SE S F %« int semget (key_tkey. intnsems, intsemflg);

BB« semget (O HRIESE key FIXBMGE SRS . WESH key X
IPC_PRIVATE M&# i HHESA, 28 nsems AESESHEH.
R key A4 IPC_PRIVATE, thWARBEMVHHEST] IPCkey, BLRH
£MB% semfls BEFH IPC_CREAT {7 (semflg & IPC_CREAT AHH) ¥
#IE IPCkey HZE key KHIESEAF.
MR 5 semfly &4 T IPC_CREAT 1 IPC_EXCL i, MEEKEH
key R@IESIF|, WFRREESAFICTHEE. 5. B semfly B
EHRERSITIBIERAR, HEMST open O KB mode A (M
TREERD.

B H O ERIEEESAFERRRS, BWER -1, SREBREAFT emo P.

SR E . EACCES key 18EMFE SR TR LR R EH.
EEXIST B key FTIRFRIESBAF, BOCAEEE.
EIDRM BH key Frigffa SEAFIC2MBR.
ENOENT S¥ key FIERIESRAIIATFE, 25 semfly hRR
IPC_CREAT fi.
ENOMEM BLATFAL.
ENOSPC EEEER AT TEINESAIIRKE.

- et A e A T+ e - s

semop (5B 4bm)

APy . semctl, semget

Fd X #include <sys/typesh>
#include <sysfipc.h>

#include <sys/sem.h>
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L R : intsemop (intsemid, struct sembuf *sops, unsigned nsops):

R . ZH semid ARGERFESIBRIMKE, S8 sops RS sembuf,
HamgE X mnT.

struct sempbuf

{
short int sem_num;
short int sem_op;
short int sem_flg:
bi

sem_num  AALEHIESHE, 0 KRB —IMES.

sem_op :

1. mEEERT 0 WESIE semval.

2. WRIMEZET 0: semop O £FF semval BH 0, BRIk sem_fig £
HA A PC_NOWAIT.

3. WRKEDST 0: F semval KFERFTF sem_op BIANEHE, W
semval FESEZE sem_op FIHM{E. & semval tbh sem_op BIZExT
{E/H sem flg Hi& IPC_NOWAIT, W semop () &3 FiR[EEIR.

S8 nsops RS Y sops MEETI¥E.

B WA ERINEE 00 FMRE -1 BREEFT amo .

HiR{AE . E2BIG ¥ nsops KT RZEAVERNERAME (SEMOPM).
EACCESS  EHREDNHENFESES.
EAGAIN GHRLEDS LA, M sem_fig 2403 T IPC_NOWAIT.
EFAULT Z40 sops R BA P F7 L,
EFBIG sem_mum ZFH T 0 RATEHETREESMEE.
EIDRM &8 semid FRIEMIESDIICEMER.
EINVAL LHHEE cmd 3 semid.
EINTR A E S RGBS S .
EINVAL ¥ semid IWEMNFEAFESNT 0, WATHER nsops h
- fifl.
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HEmE
RKIE

ENLA
WMBRMY

B | A
HmiRe

HIRRW

Lt B g

shmget, shmctl, shmdt

#include <sysitypes.h>

#include <sys/shm.h>

void *shmat (int shmid, const void *shmaddr, int shmflg);

shmat () FEESH shmid St EHEMEINHIEER (anach),

M shmid AAEFEHHEZERNFRIME, MESH shmaddr B T HI/LEHE

s

o} shmaddr % 0, #0BEhEE—HbtE.

o+ shmaddr A4 0, 8% shmflg LELIETE SHM_RND iz, NLISH
shmaddr R AL,

o+ shmaddr 7% 0, HE¥ shmflg ®E T SHM_RND M5, WEHK
shmaddr 2 B 5)H% % SHMLBA 5.

#% shmflg FA7LAH SHM_RDONLY 4R, RFWLIESEEERZHARE

RiZILERTF

# RINGER S ERET b, TRIRE -1, WRERET ermo .

1. &1t fork O J5, FEERESERCEENILENFibHE,

2. TR exec ) J&, BEEMXKFHTFHISEZHE (detach),

3. BERBER, CEENAZEARFIIES AZIRE (detach).

EACCESS XLHRBLEe FRERLZAR.

EINVAL T MZH shmid 5% shmaddr; 28 shmaddr dbhk 3764 5ia %
HHAEERE SHM_RND M5,

ENOMEM #.LAFESRZ.

¥include <unistd.h>

#include <sys/ipc.h>

#finclude «<sys/shm.h>
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#define KEY 1234
tdefine SIZE 1024 /* BRI FEATRN */
main {}
{
int shmid;
char *shmaddr;
struct shmid_d4s buf;
shmid = shmget (KEY SIZE IPC_CREAT | 0600) , /* BUMZRFGE */
if (fork () == 0} {
shmaddr = {char *) shmat (shmid, NULL, K 0} ;
strepy (shmaddr, *Hi! I am child process!in*]) ;
shmdt (shmaddr} ;

return;
} else {
sleep (3) , /* SFHBENGTTER +/
shmctl (shmid, IPC_STAT. &buf) . /* BEREENTRE </

printf {("shm_segsz = %4 bytes\n” buf.shm segsz) :
printf ("shm_cpid = %d\n*, buf.shm_cpid) ;
printf {"shm_lpid = %d\n", buf.shm_lpid} ;
shmaddr = (char *} shmat {shmid, NULL,K 0} ;

printf {"%$s" shmaddr) ; /* BRAZAFEARZE +/
shmdt {shmaddr) ;

ghmctl (shmid, IPC_RMID, NULL) ; I+ MBREREAFE */
}

shm_segsz = 1024 bytes
shm_cpid = 11%¢6
shm_lpid = 1177
Hi! I am child process!

1B % : shmget, shmat, shmdt
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Fik M ¢ #include <sysfipe.h>

#include <sysfshm.h>

5 SR
PR RiRBY

int shmetl Cint shmid, int cmd, struct shmid_ds *buf );

shmetl O RET LM HARIZELZFRERE. S5 shmid HELER
HZ ARG, 28 omd HREHINORE, G THLHEE.

IPC_STAT
IPC_SET

IPC_RMID
SHM_LOCK

ELZAFH shmid_ds SHEEEHFIS)H buf,
$28 buf FTIRA shmid ds TR shm_perm.uid.
shm_perm.gid 1 shm_permmode EHIBI{ ZEHNEM
shmid_ds 541 .

M LR ENERELSY,

AMEREZAFERD swap.

SHM_UNLOCK  AWHEZERFERT swap.
SHM_LOCK # SHM_UNLOCK 7 Linux 4%, BWHEEEEP (root)

AFER.

shmid_ds BIZH#E T :

struct shmid_ds

{

Vi
shm_segsz
shm_atime
shm_dtime

shm_ctime

struct ipc_perm shm_perm;

shm_segsz;

time_t shm_atime;
time_t shm_dtime;
time_t shm_ct ime;
unsigned short  shm_cpid;
unsigned short  shm_lpid;

shm_nattch;

unsigned short  shm_npages;
unsigned long *shm_pages;
struct shm desc *attaches;

LEPTFHIED (bytes),

B —W attach WIHERFHKE,
BJa-—1K detach IHILERERIE,
W JE— K E Bk = Py TR e i e i)
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g | -
HiRAE

DD ¢

shm_cpid BV HEE RN,

shm_lpid Bio — R E LI ) 7 0 TR A Y.
shm_perm PR A4 ipc_perm EXIESE msgal ).

ERIINGRE 0, FWRE -1, #RERAFET emo P,

EACCESS &# omd 4 IPC_STAT. #EAVPREEUZILZHTE.
EFAULT  Z% buf 18T M IEMIL .

EIDRM Z¥ shmid FEMHFENTLEM R,

EINVAL LRI ZH cmd & shmid,

EPERM  #4{ cmd by IPC_SET 5 IPC_RMID, #HJCE#FRIRAT.

BE% shmat (),

X
I 30HF

EXHE
iR

ig b .
WA -

€MD -

shmget, shmctl, shmat

#include <sys/types.h>

#include <sys/shm.h>

int shmdt (const void *shmaddr);

shide () FISRHF SRR shmat () 3% (attach) HFRILFAFRE (detach)
HETH#E. 28 shmaddr J5ERT shmat (O GR[EIRTHLE A T7 L,
HRIIUGEE 0, FWER] -1, $REEFT ermo P

EINVAL ETMHIZE shmaddr: E0H shmaddr Mehb 3L it

1HE%E shmat (),
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A i ns - u

X HB . ftok, shmetl, shmat. shmdi
26303 « #include <sysfipc h>

#include <sys/shm.h>

ESL ¥ . intshmget (key_tkey, intsize, intshmflg);

BB AR : shmget O FERBEH key MEABMREERNF RIS . WRSH key 3
IPC_PRIVATE MN&BIFHMILENE, KL PMEY size RE. WR key
A IPC_PRIVATE, SARZEHEIMEEANSE IPC key, FLREMSM
¥ shmfly £5H IPC_CREAT {I (shmflg & IPC_CREAT HE) ¥5E
IPCkey AZH key KILZENTE. MRSH shmflg 85T IPC_CREAT
M IPC_EXCL {i, MAERZE key RBIKLZENT, WRTZILEANT
EfFE. Hoh B4 shmfly BRRRERZERFRFRRE, HEEST
open (3 MiZH mode A% (WITAMHR).

B b i SRR REZNERHLS, TUEE -1, BEEFET ermo #.
AR - FINVAL ¥ size T SHMMIN B kT SHMMAX.

EEXIST BRES key PRI ENRTE, HELHE.

EIDRM ZH key BRI ERTFCLME.

ENOENT 8, key MBHREZNEFEDRFE, 24 shmflg BEX &

IPC_CREAT fi.
ENOMEM  #%OAERE.
ENOSPC CBE RAATT RN EZAFRAE (SHMALL)

I‘ﬁ%% shmat ()o
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HIXREEL - openlog, syslog

3 - #include <syslogh>

w5 K% void closelog (void);

L : closelog (0 AIRAHEM openlog () ITHHIERIEHR.
BWEfH:L

€I

HEE syslog (),

X%k : syslog, closelog
Fk M o #include <syslog.h>
E X # B : void openlog (char *ident, int option, int facility);

. BB : openlog (O FIRM syslog O WARIAIER . S8 ident F7F 5 FKIEEA M
CRMEFLH, —REAH argv[0]. £ option FJEIH T JLMHERA S
LOG_CONS WMBLEEEEET syslogd WEBH AT E

{console)-.

LOG_NDELAY  HE4T TR syslogd &Lk, —REASHRNE—KEE
BEURH T ZES,

LOG_PERROR  fitb st iR& (swdemr) .

LOG_PID $i s B F4 & n k=417 B AR IZ R,

#4 facility FI{5 BFEH T HI L.
LOG_AUTH WAEAE KR B
LOG_CRON B cron B at BFEERER.
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& B
Gl

HEE syslog ().

LOG_DAEMON R4 daemon F=ERER.
LOG_KERN FAEERE R,

LOG_LPR FIRYBAFIFERER.

LOG_MAIL A mail AXEFFERER.
LOG_NEWS K news fHXERFFFHRIER.
LOG_USER RP#EEFERER (FEHE).
LOG_UUCP B wcp HEXBEFEERER.

LOG_LOCALQO F LOG_LOCAL7 AFEFA-.
ERMPRLIKMB fetc/syslog.conf BIREFMGE, #wm:

mail.* /var/log/maillog

W 7RfE B LOG_MAIL Bi{E B S a#faiil 2/vallog/maillog .
x

. = e =1 LA ek

syslo

HXE%K -
BRI
EX B
AR -

openlog, closelog
#include <syslog.h>

void syslog (int priority, char *format, ...):

syslog () 4! printf O #, RRBFHBERAMGEFHRRABERSR
H&X .

S priority A LLARIEER BRMERZTE. BY format H)FFFEREN
ES% printf O, FHEEALT %m THERKEREE ermo RERH
RR .

% priority FI{EEMEREH openlog ().

S priority #I{EBERH T L

LOG_EMERG B4 B KA E 2 AE R
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LOG_ALERT A B AR R A5 L
LOG_CRIT FENHIRER.
LOG_ERR —REHRE B
LOG_WARNING E#{58.
LOG_NOTICE REEENREE.
LOG_INFO RAAXKNEE.
LOG_DEBUG BRESHARAIER.

B OH Kk
W _Blg

#include <syslog.h>

main (int argc, char *argv{j)

{
char *str = "test";
openleog {argv(0], LOG_PID, LOG_USER]) ;
syslog (LOG_INFO *%s\n", str) :
clogselog () ;

(%l E fvarflog/messages )

Jan 14 16: 44: 22 localhost .Jopenlog[893]: test



A CHAPTER




366  Linux C BH E£EFH

geteiﬁz (Hlﬁ —~

X HE S : puenv, setenv. unseteny

FAx ¢ #Hinclude <stdlib.h>

E LB : char *getenv (const char *name);

R EGRIE : geteny () FIREXEZE name FRTEMNAE. 25 name AHFETEN
2. MRZEEFENZIRETERZAZERIET.
FRERMERA name = valve,

R E o IT AR BRSO FREE, RABIR SRR EEZRNE R
NULL.

G-

/* BRGHWETR USER AF */
#include <stdlibh.h>
main {}

{
char *p;
if { {p = getenv ["USER"] } )}
printf {"USER=%s\n". p} ;

}

USEE=root

& : getenv, setenv, unsetenv
FiL3c4k ¢ #include <stdlib.h>
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T HEL : intputenv (const char *string )+

RSB : putenv () AIRNTHEMAELTEMNALE. 28 sing PR
name=value, MR ZHFBEEBREFE, WEEAFLKSH string 4%,
TMEEHEATRAIFHHEE S,

R OE O SUTHRIIWGEE 0, HERAERIER -1,
HEAE : ENOMEM  HNHEAE, EREEEHINHREESTH.

€l

/* IRRITETE USER AR/ A test */
#include <stdlib.h>
main {)
{

char *p:

if { {p = getenv {"USER"} ) }

printf {"USER=%s\n", p! ;

putenv {"USER=test") :

printf ("USER=%s\n", getenv [“USER*} ) :
}

USER=root
DSER=test

setenv (BUSsM PR §)

1 e A B PR L. i . B s s . .

I : getenv, putenv, unsetenv
F 3 # : #include <sudlib.h>

&S W : intsetenv (const char *name, const char *value, int overwrite );
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ABIRAA ¢ setenv O FSRCUCESEMEETENAE. 24 name AHBEEELHF
T8, B3 value MAZEEAR, 2% overwrie AL ERTENECH
EMFETE. MR overwrite 14 0, MZFBETERDENE. WEA
BB AR value FTIEREENE: A overwrte A 0, HiZHIRE
BEEAAE, NS value SHEZ08.

B E g WITHRTIEE 0, FEREERRH -1,
iR{LH - ENOMEM  WHAR, ERREFNFRTETE.

€N«

/* 05 putenv () SERIMEBSE +/
#include <stdlib.h>
main ()
{
char *p;
if { {p = getenv ("USER") )} |}
printf {"USER=%3\n",6 p) ;
setenv ("USER", "test®, 1) ; /* B USER KT RAEH test */
printf ("USER=%s\n", getenv ("USER"} }
unsetenv {*USER"}) : /* #f USER HEEZBAT */
printf ("USER=%s\n", getenv ("USER") } ;

USER=root
USER=Lest

USER= {null) /* USER HETRABCER. FUATFHFR (null) */

- “unsetenv (FEIREREERAN%)

HILE B : getenv, putenv, setenv
F 3% - #include <stdlibh>




FnEF FHETEFH 369

€ X &% : void unsetenv {const char *name }:

FBLH) : unseteny O FRBERIBSEMFBTENANE. S8 name ARBIRKHE
TELAMRTHS

B E fli: £
€MD)

IHFHBE setenv O L.



-
R e Y
...-:'-—-":':' J : |
e | I
| ‘
i
SN | f I
: I
.I:.: ..I ¥ P
I_..';_-__ 128 ri-'
R . .

N -
.'/-




#2328 FHEZA 37

" regeomp (AVRIiEWFHERFEH)

HXB% -
'

e R
A&k

& B {4 -
3 L

regexec, regerror, regfree

#include <stdio.h>
#include <regex.h>

int regcomp (regex_t *preg, const char *regex, int cflags);

24 preg A—1REF,EM pattern buffer, FRTFHMELG N R B H regex
BAENRERNFHFS, MBS cllags WEBER.
S¥ cflags B FHJLAER, LA OR (D A
REG_EXTENDED 8] POSIX Ef# FME T, TUHEM POSIX

BEARED,
REG _ICASE BRI NERER.
REG_NOSUB AW B4 nmatch A pmatch.,

REG_NEWLINE BHRET AP URITERELRE, HETT A N
REBRITFEEORE-ME, HHRTH $ WARK
AT TR — ML E

mEBINRE 0, FHEREERUEENERER. H2% regeror ().

FEMFEIER Cregular expression : fai#F RE) RUAFEF BRF AN

sHREs, UFEEBEZH. HME-BRERERTHRZE,

R

#2480 O < BRSHFN.

TFHREN:

. REMLAFERE, W "abe {F "abe" W LALE—AFIF

7 RFHI--AETUIMESE, W "abe? H{F "abe” B “abe
i _EAF 4T — A1

REBLAMEGSHIMER, W "aber MEEF MM "abe” MFERE,
19,8 "abc",

+ REEESHMED —KFEF, W0 "aber” RREEHM "abc" BIF
e, BAEE "abc”.
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fiRelH (OR) MIER, W "abclABC" & “abe 3 "ABC",
RET—FHES%RTH, W\ R 2 A—RFEN
REHFREN B LAETE,
AEARERNFHRLMETR.
REFEHFETHES.
] REFHELSER.
FTRESU LhERE. | WRKRER, EREFESARNFSE TN
FE I
N RRIBFHERSRM.
kR GHE, W (az] & (091
ETRILAFENFERESBHAEN:
[ alnum :] BV FRHE, BRE azl (A-Z] # [0-9).
[: alpha: ) BNTH, AR [a2). [A-Z).
[: blank: ] TR (space) BUEMNFRF (tab).
[: entrl: ) ASCI )32 ) A1
[: digit: ] fl i ip ¥, BP [0-9].
[: graph: | ATENER, BEAGHTHRTRE (),
[: lower: ] PNERLFER, B [az].
[+ print: ] AT, AESETHE ).
[: punct: ] BATSESHRTS, PETFR. ENFRENETER,
[: space: ) REEH O B (W, CR (W), BIT (). BEHHK
B W) BB (V) BER.
[: upper: ] KERYFR, B [A-Z].
[: xdigit: | T Bl EE, B (0-9]. [a-f] #1 [A-Fl.

B8 Ml

55 % regexec ().

Il regerror (B EMHEMSREHR) I

3 B : regcomp, regexec, regfree
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FL . #include <stdio h>

thnclude <regex.h>

SESL B : size_t regerror (int errcode. constregex_t *preg, char *errbuf, size_t errbuf_

ﬁze):

BB B - regerror OO FRMAE regecomp () 3 regexec () FIHHRIRE. &% errcode
AZA] regeomp () B regexec () BEIFHERMRIE, MEH preg H—iF
#. #8F pattern buffer, % erbuf IEFMEREEENENENEK, &
¥ erbuf_size W) AZEMNE LD,

B B - REERFFENE.

#include «stdio.h>
#include <regex.h>
main (}
{
regex t preg;
char *regex = "[ab[d*;
¢har errbuf[256];
int errcode;
errcode = regcomp (&preg, regex, 0} ;
if {errcede 1= Q) {
regerror (errcode. &preg, errbuf, sizeof {errbuf) } ;
printf [*regerror . %s\n*, errbuf) ;
}
}

)

regerror ; Unmatched [ or [

1
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T S

regexec GHAFEMEXRMNEE)

Q% . regcomp, regerror, regfree
Fd3 4 ¢ #include <stdioh>

#include <regex.h>

SE S ER% - int regexec (const regex_t *preg, const char *string, size_t nmatch, regmatch_t

pmatch(], int eflags);

BB . 28 preg A—18ET, 1§M pattem buffer, MAERIE regeomp O HWiF)E
Mg R, 28 sring BT ERBFEFE AL, 24 omatch 4R pmatch
FAMAA, 28 pmatch WA —EHEA, egexec () RBREHNER
LAt & # 4 AR R e
Z54 regmatch_t MIESLIOT:

typedef struct
{
regoff_t rm_so;
regoff_t rm_eo;
} regmatch_t;

m_sof UER & &R EMNE.

rm_eo REFSXBNGERMNE.

MR m_so BVEN -1, MAFWLEREHFERIF regexec O FH.
S8 eflags FFAFAREE. "1FH OR (D #HE:
REG_NOTBOL HSHERN A TER.

REG_NOTEOL iR FER $ TR

B OE O oRATER 00 AHEIRELERNEESERNB. F2% egemor ().
(&l 2

tinclude <stdio.h>
#include <regex.h>
#define nmatch 5

char *string =
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"Tabg are 8 characters, and thus indentations are alsc 8 characters.\n";
main ()
{

regex_t preg;

char *regex = “charfa-z]+":

regmatch_t pmatch[nmatch];

unsigned int i, len;

/* Al pattern buffer */

bzero [&preg. sizeof (regex_t} ) ;

if (regcomp {&preg. regex, REG_EXTENDED) == 0)

{
if (regexec [&preg, string, nmatch, pmatch, 0} == 0}
( .
for {i = 0. i < nmatch, i++)
{
if {pmatchfi].rm_so == -1} continue;
len = {pmatch(i].rm_eo - pmatchii].rm_so) ;
printf {(*%.*s\n*, len (string + pmatchfi].rm_so) ) ;
}
}
regfree (&preg) :
)
}
iR
characters

— ﬁ{ﬁlﬁ_r’q —

M E% : regcomp, regexec, regerror, regfree
e ;- #include <stdio.h>#include <regex.h>

SES B« void repfree (regex_t *preg)s
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R . MRS FEBRER regeomp OO M regexec (O {FFHI pattern buffer.
¥ preg AI8IEE patten buffer f)35E .

BB %

ES% regexec ().
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AR -
RIS
EL RS
R -

Mmd -

dlopen, dlsym. dlerror
#include <difcn.h>
int diclose (void *handle);

diclose OO AR EY handle EEMEBHNBHEEHEH, WP ZHE
B0 MEZEAZHSHBELH. HEHZHNEEHREEETHA
dlopen () e ¥ M.

WFERHEIA d B4

GBS )
BRI

P94 | &

MR .

R
iR B

dlopen, diclose, dlsym
#include <dlfen.h>
const char *dlerror (void):

dlerror () FSANEEA dlopen (). diclose () & disym () B ATEEK
BiRtE. dlerror O AFE—MERTE, YHHRAEHGREREE
FHEFE, B deror () EMHERBEEMRERE. Bk, demor OO R
LRE R, WRBEFHKNER, demor O NS EIRME NULL.
FIRBAMEHE, derror O BESAERAR dsym O FE LA, LUEH
W dsym () REENFHIRRE.

iEFHAMA Adl 2%,
MEABEHSHEERFHERENMEE - MR EE R REARNFRFEIE
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#. HMRHE NULL,
€l

/* TARSRMBFRE */
char *error; /* BF dlerror () REE--X#HRRE, BELRFERE «/
dlerror ()} i /* SEREEEIRTR +/
function = dlsym (handle, symbol) ;
if | {error = dlerror () } !'= NULL} {
/¥ RN */
}

XS : disym, diclose, dlerror
FL 3k - #include <difenh>

S el a% : void *dlopen (const char *filename, int flag);

iR . dlopen () ARESY filename FBENNSHEETHEAZINT, HEH
filname § NULL, M24TA#HEFFHLHE. WRBH filename #IELL /
FHRF LRSI, dlopen () EEEKTFIBNKFERHHE:
I. RFHFE LD_LIBRARY_PATH #E.
2. 4K fetcld.so.cache R ADEBRER.
3. M fusillib T EH.

4. M flib FE#K.

B flag HILFFOTHE,

RTLD_LAZY EEhe, SHRENBRLETS.
RTLD_NOW ElgE, RRIGIgEARAENHES.

RTLD GLOBAL ATFHFFS.
dlopen ¢ } $4T BTN B &R (B BT FF L 0 A0S, MRS FLGES{E disym
() & diclose () R¥HEH.

MW o GiFehEIA -d BH.
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B

AT IR BT F AL X RS, R EAMEFHRWER NULL.

tinclude <dlfen.h>

main ()

{

int {*my_printf) [const char *, ...} ;

void *handle = dlopen ("/lib/libc-2.1.2.s50%, RTLD_LAZY) ;

my_printf = dlsym (handle ‘'printf®) ; /* B printf FSibHE */
/* A my_printf BIEMA libe-2.1.2.s0 B printf {} */
my_printf ("printf {} 's address ; Ox%x\n", my_printf) ;

dlelose (handle)

}

printt (] 's address . Ox40067fdc

HXAE .
I -
JEX R
%W

P

dlopen, dlclose, dlerror
#include <difen h>
void *dlsym (void *handle, char *symbol };

disym (> FRMHAZENFHEREESHE. 8 handle AHMA dlopen O
FriRE It E s A5, S5 symbol MERKE IFSHLHEHFE.
disym () £ PIEFHF S M, MRIRRFl NULL (0> ~A—ER£EAFH
BRE, AURZE RSN 0 BIER. BRHEE<EERA dlerror ()
kAWREEMRER R

HIEEHENA -ldl B
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B OE O RITRIDIR T AR TR ERE. mBER NULL #F£% dlerror ().

BE% dlopen () K dlerror ().
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HXAY , 3
Fd Bk« #include <unistd.h>
JEX & - int getopt (intarge, char * const argv[], const char *opistring):

RSN . getopt O ARGHGLITEH. B8 age M argy BH main O FiEH
SHANBRNAE. BH opstring W RAMERERFHE. LBHSE
BI7E argv T —HERFE, HFHINNEH opstring T HIFEE. 10
BERNTHEENERGEEES . WRREEHXNEE, 28TE
optarg Bl & LSS K.
MR getopt () ABFEHSHMSINBERRE, B HEER opopt
TR FRHMBERHFE getoptOBNEFRERE R WA ER2HTE opterr
A 0 BT,

B ORRIAFANSENEE KSR TR, WRBENAEESH optsiring
FrERTRANER T FH, 2HERUER -1.

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

{

int ch;
opterr = 0; /* FITEDHSEIRER */
while [ {c¢h = getopt {argc argv, "a:. bede') ) '= -1)
switch (ch)
{
case 'a'.

printf (*opticn a . '$s'\n", optarg) :

break;
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case 'b'.
printf {"option b . b \n"} ;
break;
defaulr.
printf {"other cption. %c\n*, chi ;
}
printf {*optopt = %c\n", optopt) ;
)

e

% ./getopt -b
option b . b

5 ,/getopt -c
other option. ¢

5 ./getopt -a
other option. ?

& /getopt -all34s
option a . '12345°

l___
WX  ttyname

Fe Y3 #Hinclude <unisid.h>

ESL RS« intisatty (int desc);

RBUH MR SH desc BRI AR A — LMMMEEE 1, TRLEE 0,
B Al mEGREEHINER 1, FRRE 0.

€D «

HFEE ttyname ().,

R

isatly CHISCREGR RS R B2
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[ P ———

“select (1/0 £ THLED

F3L ek ;- #include <sys/time h>

EX R -

B e

B R
WA -

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

int select (int n. fd_set *readfds, fd_set *writefds, fd_set *exceptids, struct

timeval *timeout );

select () FREHTARBARENSE. S8 n KRB K CFREE
M 1, B readfds. writefds 7 exceptids PGB A, & RIRREEZHH
RiAEIE. BRASMERR, BT R T abr = i R4 19 77 3
FD_CLR Cintfd, fd_set*set);  FRFBRAMDIAM set IR fd BIHL.
FD_ISSET (intfd, fd_set*sety; FIRMRAMBIAA set AKX fd HIfL

A2ERR.
FD_SET (intfd, fd_set*set);  FIRWEBEHE AL ser PR fd BIGL.
FD_ZEROQ (fd_set *set); Al BBk A A set B ERNL.
£ tmeout HEEH timeval, FRERE seleat O WS, HEWE
N
struct timeval
{
time_t tv_sec. Jx FE O+
time_t tv_usec, Jx BEE 4

1:
WREH timeout 1¥H NULL (0), WFEF select () &H timeout.

PATRINNGER M R AR S SERA A L WRERE 0 ARERMRE
REXTA ST tmeout BA, HEHREREMMGER -1, #HiREEE
T ermo, HEATB % readfds. writefds. exceptfds M timeout KI{HAREAH]
T,

EBADF A E D TR EIZ L B KA.

EINTR AR AR S BT

EINVAL Z¥ n ARNE.
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ENOMEM  BLONESR.

THZE LHREFGE AR

fs_set readset;

FD_ZERO (&readset) ;

FD_SET {fd, &readset) ;

select {fd+1, &readset, NULL, NULL, NULL) ;:
if (FD_ISSET (fd, readset) { ... }

ttyname GBEI—ZSHEH)

HREB . isaty
ﬁ%i#:ﬁMMﬁMNﬂ)
ESL ﬁﬂ ¢ char *ttyname (int desc):

F M - RSB desc FAURIICARIRE A —ZHRH, ML LARIAHRE—
FHEEHIER, EMEE NULL.

B Bl {f . WRADUEEERRERNZENET SRR, FHRELEENNERE

NULL.
XD«

#include <unistd.h>
¥include <sys/types.h:
#include <sys/stat.h=
#include <fentl. he
main {)
{
int f4&;
char *file = */dev/tty";
fd = open {file, O_RDONLY) ;
printf {"%s *, file} ;
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if {isatty [fd) ) {
printf (*is a tty.\n") ;
printf {("ttyname = %s\n", ttyname {fd} ) ;
}
else printf {("is not a tty\n*) ;
close (fd) ;

Gt

fdev/tty is a cty.
Ltyname = /dev/tty






WERA HBEFEFEF -gec 389

occ & Linux THRM C EEHES, TERRLE. &iF. BEMERNEE,
TR gec FTHHRAICIFER.
e C JFEHE, MdE. &HiF BE
C C++ JFICED: TALEE, 4%, BE
€C C++ AR, T, Hi%, #iF
CXX Co+ JBANID; TALIE, #HiF, 8%
.m Objective-C #LF5; T, 4%, i
i CETAEEK C B HwiF @3
i CEMLEBRN C++ AR ; HF WF
s ILERE SRS . #iE
. ICRIE S JACED ;. miskE, BiE
h A B AL ER

gcc ERABRRSHTHEN:

¢ W EASIS AR R BRI AE, TATEIESRE (link). AbERITAYSCHFEDN B SCH
Hy#al o 4R, Rl bR o S¥ckiEx ARXHXIFA.

-S S ERIDAE R A SRR, AEUILRESHRE, MR HEELs
HREBLHESL.

ofile  MEBAREE GOC TEAFTHAMENMEL file hXHE. WREFE
I, T SRR Bt o 2R aout, T E SCHFBRIABTERL SO #
2% o 4R, BIRCHFROELcHEaNs s £, MibEdH C EE
JER R ST ek ) WA o4 ) B 2 TR A

v AT GCC Himitia, Xisfs BB SHEHEFER RN L.

-pipe {EREEAREAE AR SRR

-E DERBAERLTE, REEGEESTERLRE, THERRTES.

TSI :

JLIBRARY  #fE&# (k) HLH Aib & Asslib AR+ & liBLIBRARY.a E 3
Bt

-Ldir FEAEER (ink) WH&H dir BRPERBEFELH, B2 Nib & fuselib
R k.

-Idir BT RERNELCGERTE.
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-nostartfiles

-5

EEENMERREN BT
AT P RBRFT AT S RREEMGE, FTUERTICHED. FE
r%_; Sll‘ip flﬁﬁ__.ﬁo

5 C 18s18:X1ER:

-Dmacro SE X macro, WMAZERFH #define marco.

-Dmacro=defn 7E.X macro WAEH defn. WFEREFT #define marco defn.

-Umacro #20% marco RIFEE X,

-ansi T ANSI C fdfrdE. —% GCC HI<BF, WM 'asm', 'inline’ f'typeof
Z, 5R% ANSI C BHAHE, MARAREEERPHEH C+ B 7
fEARER. MPHRRLAFS ANSI R, BT LRI,

-fno-asm TAER ‘asm's ‘inline' F ‘typeof XM@F, FEXRFIHH_asm__,
‘_inline_' F '_typeof ' BUAX. -anst HEITHFMEM. MER Ct+,
BT asm' A 'inline' & C++ XBFE, ARULEITRR &% M 'typeof.

-traditiona} YRER C Wik,

-pedantic BLEFE ANSIC BiR#R~4HEEER.

Bx=SiNEn:

-fsyntax-only REEEFIEEER.

“Wformat ERARAFRBEOBREHE, W printf O, scanf () F, WHESE

EFEHERAMSE, TSR TES. DRETLEFRAARET
HEENZY, ERRAXEHRE.

-Wimplicit-function-declaration

-Werror-implicit-function-declaration

-Wparentheses

EAH—-REMTERMILE LB, FRMERERESTESREE.
R B & BB A R s s M A TR EER, #l:
{
if (a)
if (b)
foo U);
else

bar ¢ );
|
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-Wunused

-Wsign-compare

KRN else MiZRAME if (b), BXEMNBEERST/MOERYE
PR E 4R R

MREEHMBHARFPFREH, WL TFESER. WRENEES
REMSEALFAR, WEFRNEH -W N -Wunused £,
MIEFPREKE S signed A unsigned BIMEFEHLEIRY, signed (A
WA unsigned A TRESIE R — MR, HEMSBE TES. W &
THAREHR, WREFH W NBEZBEEE, A/HFH W

-Wno-sign-compare.

W ZHEELERFER.
W FHEREREESER. PNETHERE, JhHEA A REE
bef I 7= A B
foo (a)
{
if (a>0)
return a:

}
-Wall HFEICBp A e R A N ERB s L EENEERER.
RERGFITHER:
g WEHAREEREHNT TR EE, LHRHY GDB f£H.
-ggdb kAR RS HOY RS R, LRE GDB {#H.
BXRMEmR:
-ffast-math HikIi44 GCC M3k ANSI B IEEE FrdERINRT iz ®. B

M, GCC2BRESE sqrt O MBI HIELH. I -OF2H
BLIETRATTF

fomit-frame-pointer R T[BER R MMM (frame-pointer). IS4 —EFEX

AR, B Linux R, B®RFFRSMARFHT:
push %ebp ({REERIERRE)

mov %esp, Yeebp (R EHERRIESRE)

EFRBET (ret) &7 leave 84 GTRMRIERE)
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-fno-inline

-finline-functions

-0 -01

-02

-03

-Os

-fforce-mem

~-frermun-loop-opt

-funroll-loops

-funroll-all-loops

ZBE inline XEF, HETEMHAARN inline KR, @F
inline ¥ RAFEITARMBIR A 2H .
BERE, inline MRFEFHRACHERE, GCC 2BITHE
BERLERYEBEAFTRATHERF. inline RETUEERHARY
LR
HAERAED, GCC REWIEMRALRRIE, BT MR B
FEHE. BEEFESEYW register XBF, T GCC A& xE
HitFERRETEREEN.
HATIR LR, i GCC ERMPEF A RITHIE. fikms
RIS FF -fthread-jumps &5 -fdefer-pop #5355, oAt (EAL 4T T N
MFEHRE.
AT B L MALERME, GCC SPANTEEFRAEF. Ik
AT ABTARRAGEIR, BT /8ERE FEA inline BRERETFHOH &
T,
5 .02 {EFMER, RREZTHT inline BHRHIE,
AR MERA . KBRS FEE -02 DAL BINEFBEA
RALIET, R[4 BN 0EFN.
BIHNTEEFRAEFE.
fF AR R BRI
M IEF AT AT B AR YE . WS hmERREZEHRR
THBLITRANRE.
W REETRAMRARE, SRESHE-B/IH, OT
Hin:

for {i=0, 1«3, i++]) {

a+=bl[i];

}
BT R

a+=b(0];

a+=b[l].

a+=hl2};
EHLL R RIOEI ST E RS, BARAENENE SR,
R AR5 (VI 42 7 4 BB KB AAT SCHF






394  Linux C H# F5#FH

ZEN (Hdefine) FRT 2 LHEHS, BEERSPEEL. W

4define DEBUG /* 2N DEBUG , Jt DEBUG REFIEIME */
#define MAX 200 /* EN MAX {H3 200 */

f£ C dEa LUER const e X, .

const int max = S0;

WRA gdb KMWE, const HENFEHFHEN—RTEMEE, HLERAHEL Lt
4T const int max = 50; ELFr LOTHEAS movl $0x32, Oxfffffffc (%ebp), MM #define FFSE
NP ERACHEERNEH. W

push  30xc8 /* 0xc8 = 200 = MAX */

it Lki%, F #define BFIAEBETEIRL. const BT A IHE B L8 0T AKCE,
AEERIENSHTES (geo).
MRA #define K2 LEBLURE LMER:

%define IS_RANGE [x} (<127} && (x>0} /* (1) */
#define ecach (i) for (i=0;1i<100;1i++} /* {2) */
#define DEBUG (msg) printf (*%s\n" msg) /* (3) */

SRIGETTLLFIA if (IS_RANGE (i) REH, XHERIKFR #define TEL T,
Wi B 5 EAIEFE. B240T, RICEHEEME XN forloop F each FEX, it
BEFRbhiER:

each (i)

{
printf {(*&d\n* i) :

}

A, HMER N RSFETDRENOFEREEHS, B () MTRE
R, m:

void show ()

{
DEBUG ("Entry woid show () *) ;

ooooo
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ARFRE TR EHER #define DEBUG EEIATBUNITENE /4, i,

#define DEBUG (msg} {}

Ro—Fk, BEXRMEFILESAREN, MHNE void show () KB NFTREH
DEBUG ("Entry voidshow () "); WERBFEMEET.

EORH #define KENEFEEMXAGH, BF &M ERE. #RFZ—MHT,
HAMA if (IS_RANGE (i++)), It i++ BEBRFRESTHEB D i++, MAS 2L i
fam 1. THAFF, W

#define printd (d) if (d > 0) printf (*%d". 4) /* (4] */

FRFAERRAARE, BRI THHEFERN:

if (a > 5)
printd {4} :
else

printf {"a < 5'\n"} :

a4 amE SR ITE 2 T HIREE.

if (a > 5)
if (4 > 0}
printf (%4~ 4} ;
else

printf (“a < 5!\n"} ;

RS else ITHA if (a>5) HF, BENRM If (d>0) BT, XHHBRESA
RERWM, HATGREMN bug (s), HBEIFMERNESE. BOTUATIHNFRE
HEN

#define printd {d) if {d » 0} { printf ("%d*, &) . } /* [5) */
#define printd (d) \

do { if {(d > 0) printf {"%d", 4] . } while {0]) /* (8) */
FAE &) MIPEETHEFEFRDT:
if (a = 5)

if (d > 0}
{
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printf (*%d* 4} ;
¥
else
princf {*a < 5!\n*} ;

FEH, HT else AIHTA " * » SYRERBRAT else MM f , METE
L, ZAZKIERFESFRMNARXANANE, SEXSSRENEFHE 6 16 THERBM
do { ... } while (0) #715, HEFRFEN..
if {a > 5)
do {
if (4 > 0l
printf ("%d*, 4 ;
} while {0} ;

elge
printf ("a < 5!'\n") ;

BRFE&HEENABSHERER, MITHAESEAET . £ERE MR ZIER do
[.....} while (0) FERZERN ; &85, MABT while AA 0, gec ERIFHSEHE
B do-while.

A #define & XWRFE B TR T SHNEEHBE SRS RE, SUEEFHAER D
MZENEERRABARRE, XLREBMNT for-loop THARBRTE unroll-loop Y%
EEZEBEE .

CHESRET MR LRRRKNER S, CAFTRERHE ST, WREERN
AEHERENGERATEH gec 37 inline XBFRTEXEE MBHET Cr 7
T inline WAFEE, IN:

inline int printd {int 4)

{
if {(d > 0) printf {*%d", 4} ;
return d;

}

HRGARNETGEE, M inline function AREEMRALAA, RATHEERIE
T A & R TT
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C EEPHLERELHRAATSHN A AXRRBSEANE, % N printf (). sprintf
(). execl () %, HREEZHEL ... kEX, IREFFENSEATEMEHEH
WE. PESEAARNTLITEE Auslibbocsinclude/stdargh HE X NF:

typedef char *va_list;

#define va_start (ap, p! {ap = {char *} (& {p) +1} )

#define va_arg (ap, type) { (type *) {ap += sizeof {type) } } [-1]
#define va_end lap)

#include <stdio.he
#include <stdarg.h>
void fun (char *s ., ...... | HEBRFENESE +/
{
va_list ap;
int t. /* 5 main () PH &, b, ¢ HEHLETEH +/
va_start {ap, 3) ;
printf {"%s* s ;
while { {t = va_arg (ap, int) ) )
printf {*$d " £} ;
va_end {ap) :
)
main {)
{
int a=1b=2 ¢=23;
fun {"test. ", a, b, ¢, NULL) ; /* Ll NULL {E%E */
printf {*\n") :
}

D
g

N

test. 1 2 3
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W S| B B | #® AL

[ SIGHUP A 2 £ L3R 0 B 48 1b 5% 48 3 1 1 & 1R X A
fg 5

2 SIGINT A HOBEEREDPER AT, 2 CTRLAC,
W & 7= AR S

3 SIGQUIT A MmfaR Ik E L ITH, W CTRLH, WM&/
C AR

4 SIGILL A HAEWATT A EER CPU 384

5 SIGTRAP CG ATHENEEEMYENEM L SR
L

6 SIGABRT C BF abort () W& ERES

7 SIGBUS AG Bus & EHRM =4 iES

8 SIGFPE C BITEEZEN RS THSRM, WEREL O

9 SIGKILL AFF O LENAES. EFSTEEHE SRR

10 SIGUSRI A A AEMES

1 SIGSEGV C REERAH TR AT

12 SIGUSR2 A HEHAAENES

13 SIGPIPE A HEIRATEE; 805 A o ik B A BT I P R
55

14 SIGALRM FH alarm O B B E B R~ EHES

15 SIGTERM LR

16 SIGSTKFLT AG KRR R

17 SIGCHLD B FHILY FA RN {E S 5RLIE S8 KR

17 SIGCLD A SIGCHLD R

18 SIGCONT MfE B &t S R R4 SR IT

19 SIGSTOP DEF a5 RS EEENT, K5 e
BB

20 SIGTSTP HEB{E (CTRL4Z) RrgBEnR=TitiRS

21 SIGTTIN H R R e B R ES

22 SIGTTOU HREEREARB LR E =25 S
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()
& B | B E1 815 A
23 SIGURG BG socket MR SRR REHF=ENES
24 SIGXCPU AG L EEATAY CPU RhEEEFE G S
25 SIGXFSZ AG AR RS0 KRBT T R B R A
g
26 SIGVTALRM AG A setitimer () At WAGE TR 2R
27 SIGPROF AG FIF setitimer () 5 B [FA 3t o 88 B
28 SIGWINCH BG UM FRNRERHEE WSS
29 SIGIO AG RET AR R
29 SIGPOLL f SIGIO HR)
30 SIGPWR AG EH R W4 b ES
31 SIGUNUSED R{EH
BEFSHAENEX.
A A AL LT,
B RUChARKES.
C RN P AEEED core dump).
D ERIHEEHERIT.
E SRS A TEE,
F WA S0 258,
G K553 POSIX Frik.
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RIR{LHD R B
EACCESS IR IERIESR, RRAL
EAFNOSUPPORT W28 bt 3 BN S HF
EAGAIN SR TIAN VO MERWOER, HRAFREHEHAR
EALREADY socket AA0] P BRI R BAEIT R A,
EBADF U A TR R B E XA
EBUSY FEHT EEERANHRS
ECHILD fEMBEBAFE
ECONNREFUSED HEREKM server IniBL
EDOM SHHRENE XEFER BFEHHO
EEXIST RBUHXH, TXHHNCHE
EFAULT BESRERBNSEY—TAE, BALETRANFE
[
EFBIG BRI MRI & RGBT A 0 7
EINTR At B ARl
EINVAL REFHBRARNSHAEGE
EIO VO R
EISCONN socket & RIEZRE
EISDIR SHEN—BR, RHANREFEHTL2ERAR
ELOOP BATHRIHEL SR EEERE, LD 16 M5B
EMFILE A AFE R R T R LR
EMLINK XHEERCET T RANRNE
ENAMETOOLONG BEAEHAK
ENETUNREACH T AEH AR TN
ENFILE EA R F gie] T eS8 LR
ENOBUFS REMERNTFTL
ENOENT REMTHEFEE
ENOEXEC ik HIRR AT SO RAT OIS, ATRERMAHRET
BT & RIT
ENOMEM BOHTEANR
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()
B¢ FE B
ENOSPC IHRAMBAT AL
ENOTDIR BRPHEARGFEESFRENBR
ENOTSOCK R T HHRIRE VLE socker 4bH
ENXIO EENR &N TFE
EOPNOTSUPP FSEH socket HA IHHE KRB AIER(E
EPERM HRARTE, TEEHRFARN &SR E
EROFS HEHAEABHXHEET RECHREH
ERANGE HREREENEEEH
ESPIPE SAFHRE BT IRE A —EiE (pipe)
ESRCH SR EN AT
ETIMEDOUT 1 Bl 2R A MR VR A i B s e D {13 R A [
ETXTBUSY BT R AR YT TR R EIE RS A
E2RIG b /5 EE VU




