Bai 7
TUONG TAC VOI MOI TRUONG LINUX

I. P6i s6 truyén cho chwong trinh

- Pdi s6 ciia ham main() 14 noi nhan ddi sb dong lénh truyén cho chuong trinh:

int main( int argc, char* argv[] )

argc: 56 doi s truyén cho chuong trinh.

argv: con tré chi dén mang chira gia tri cac ddi so.

- Hé shell cia Hé DBiéu Hanh sé tiép nhan c4c dbi sé dong lénh va va giri dén Hé Didu Hanh cuing tén ciia chwong trinh. Hé Biéu Hanh dua céc gia
tri d6i sé vao mang argv, sb tham s dwoc dém va truyén vao arge. CAc xir 1y so bd dbi sb nhu xi Iy ky tu dai dién, xi 1y khoang tréng do hé
shell thyc hién. Vi du: dat bién mdi tredng LAST_PARAM tri "Hello World®, sau d6 dung bién méi truong nay nhu mot tham sé:

$ export LAST_PARAM="Hello World"

$ echo $LAST_PARAM

Hello World

$ myprog hello byebye $LAST_PARAM

- Chuong trinh args. c dudi ddy s& in tit ca gia tri cia dbi s ma ham main nhan dugc:

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

{
int arg;
for ( arg = 0; arg < argc; arg++ ) {
if ( argv[arg][0] == *-" )
printf( "option: %s\n", argv[arg] + 1 );
else
printf( "argument %d: %s\n", arg, argv[arg] );
return O;
}

$ _/args —i —Ir “Hello World™ —f file.c
argument 0: args

option: 1i

option: Ir

argument 3: HelloWorld

option: f

argument 5: file.c

ChU y ty chon —F ¢6 dit li¢u két hop kém theo 1a dbi s6 tiép theo ngay sau né: File.c

- Ham getopt() gitip ta phan tich dbi sé dong Iénh tuin theo mét khudn dang chi dinh.

Ham getopt() nhan argc va argv lam di sé thir nhit va thi hai. Dbi sb thir ba 1a chudi xac dinh ndi dung tly chon, chudi ndy s& théng béo cho
getopt() hiét tlly chon dwoc dinh nghia nhwr thé nao trong chwong trinh, c6 hay khong di liéu két hop véi tly chon.

Vi du: 16i goi ham: getopt( argc, argv, "if:Ir" );

s& phan tich va xem —i, -, -1 va —r 1a cac tity chon, tuy nhién —F s& c6 dit lidu kém theo (sau  c6 ky tw -) 1a dbi s6 di lién sau —F.

Két qua tra vé ctia getopt() la ky tu tity chon ké tiép dugc tim thiy trong mang argv. Vi vy cin goi getopt() nhiéu lan trong vong lip dé lan
Iwot 1y ra cac tiy chon mong mubn.

- Hoat dong cua getopt() nhu sau:

+ Néu tly chon c6 kém theo gié tri dit lidu, gi4 tri ndy s& dugc lay ra va tré dén boi bién toan cuc optarg.

+ getopt() trd vé ma -1 néu khong c6 tlty chon ndo cd thé liy ra dwoc

+ getopt() tra vé ky tw 2 néu khong nhin dang dwoc tity chon, gia tri khéng nhin dugc ndy s& duoc liy ra va tré dén boi bién toan cuc optopt.
+ Néu tiy chon yéu ciu dit lidu kém theo ma trong danh séch dbi sé phén tich khong tim thay dir liéu, ham getopt() tra vé& ky ty :.

+ Bién toan cuc optind dung 1am chi s cho biét vi tri ctia dbi sé tiép theo cin xir 1y.

- Chwrong trinh vi dy argopt. c cho thdy cach sit dung ham getopt():

#include <stdio.h>
#include <unistd.h>
int main( int argc, char* argv[] )
{
int opt;
while ( ( opt = getopt( argc, argv, "if:lr" )) 1= -1)

switch ( opt )

case "i"

case "I :

case "r" :
printf( "option: %c\n", opt );
break;

case "f" :
printf( "filename: %s\n', optarg );
break;




case ":*
prlntf( ‘option needs a value\n" );
break;
case "?°
printf( "unknown option: %c\n', optopt );
break;
}
3
for ( ; optind < argc; optind++ )
printf( "argument: %s\n', argv[optind] );

return O;
}
$ ./argopt —i —Ir “Hello World® —F file.c -q
option: 1i
option: 1
option: r

filename: file.c

./argopt: invalid option —-q
invalid option: q

argument: HelloWorld

I1. Bién méi trudng (Environment Variables)

1. Doc va thiét 1ap blen méi trudng

- Linux dinh nghia rit nhidu bién méi truong dung cho céc muc dich khac nhau. Bién méi trudng dung kiém soat va cung cip thong tin dé cac
chwong trinh va script ciia shell hoat déng, dung ciu hinh méi trudng 1am viée cta ngudi dang.

- Nbi dung mot bién méi trrdong dugc xem bing lénh echo. Vi du: echo $HOME

- Danh séch cac bién méi trudng trong phién lam viéc hién hanh cing tri ciia chiing, dugc xem bing 1énh set.

- Céc churong trinh ¢6 thé truy xuét va thiét 14p bién méi truong dira vao ham getenv() va putenv().

#include <stdlib.h>

char* getenv( const char* name );

int putenv( const char* string );

Céc bién méi truong thuong & dang chudi: varname = value
- Ham getenv() s& do tim trong mdi truong hién hanh chudi varname, néu tim thiy n6 s& tra vé gi tri chudi value trong tig Vdi tén varname.
Néu tén bién varname khong ton tai hodc gia tri khéng 6, ham s& tra vé null .
- Ham putenv() tiép nhdn mot chudi theo mau ‘varname=value’ va dat chudi ndy vao danh séch bién méi trudng hién hanh. Néu viing nhé
chita cac bién moi truong ciia hé théng da hét, ham s& tra vé tri -1.
-Vidu:
[eai s: get setev.e 00O
#include <stdlib.h>
#include <stdio.h>
#include <string.h>
int main( int argc, char* argv[] )
¢ char* var, * value;
// Kiém tra déi sb
if (argc == 1 || argc >3 ) {
fprintf( stderr, "Usage: get _setenv var [value]\n" );
exit( 1);

// Liay tén bién méi truong rdi tim tri
var = argv[1];
value = getenv( var );

if ( value )
pritnf( "Variable %s has value %s\n", var, value );
else

pritnf( "Variable %s has no value\n", var );
// Néu co6 dbi sbé thi ba thi thiét 1lap tri cho bién méi trudng véi tri la dbi sb tha ba
if (argc == 3) {

char* string;

value = argv[2];

string = malloc( strlen( var ) + strlen( value ) + 2 );

if ( Istring ) {

fprintf( stderr, "Out of memory\n" );

exit( 1);
}
strcpy( string, var );
strcat( string, "=");

strcat( string, value );
printf( "Calling putenv() with: %s\n", string );
if ( putenv( string ) '=0 ) {
fprintf( stderr, "putenv() failed\n" );
free( string );
exit( 1);
¥
// L&y gia tri méi cua bién méi trudng
value = getenv( var );




if ( value )
pritnf( "New value of %s is %s\n", var, value );
else
pritnf( "New value of %s is null?\n", var );
}

return O;

}

Test chuong trinh:

$ get_setenv HOME

Variable HOME has value /home/dsl

$ get_setenv BOOK

Variable BOOK has no value

$ get_setenv BOOK Linux_Programming
Variable BOOK has no value

Calling putenv with: BOOK = Linux_Programming
New value of BOOK is Linux_Programming
$get_setenv BOOK

Variable BOOK has no value

2. St dung bién méi trwong ; o
- Bién moi truong do ta tao trong chuong trinh trén chi ¢ gia tri cuc bd doi voi chuong trinh. Muon bién méi truong tré nén toan cuc trd nén toan
cuc va thiy dugc boi chirong trinh, phai ding lénh export, vi du

$ MYVAR=Linux

$ echo $MYVAR

Linux

$ get_setenv MYVAR

Variable MYVAR has no value

$ export MYVAR=Linux

$ get_setenv MYVAR

Variable MYVAR has value Linux

3.Bién environ
- Danh séch tat ca cac bién méi truong ma chwong trinh c6 thé doc dugc chira trong bién environ, Ia mang céc chudi theo dang varname=value:

#include <stdlib.h>
extern char** environ;

Vi du showenv . ¢ cho thiy cach doc ni dung bién envi ron:

Bai 4: showenv.c

#include <stdlib.h>
#include <stdio.h>
extern char** environ;
int main()
{
char** env = environ;
while ( *env ) {
pritnf( "%s\n", *env );
env++;
}

return O;

}

Két qua khi chay chuong trinh:

+




1. Thongtk1véngwaldung

- Nguoi dung thudng triéu goi chuong trinh (Iénh) tir déu nhéc cta shell, ta s& tim hiéu thong tin ngudi ding dang sur dung chuong trinh.

- Khi nguoi dung déng nhap, hé théng s& kiém tra username va password. Néu hop 18, hé thong cho phép tlep can du nhic cua shell va cép cho
mdi ngudi ding mét so dinh danh UID dung trong hé théng. Chuong trinh do ngudi ding goi sé mang s6 UID cho biét ngudi ding dé goi no.
Linux cung cép cac ham sau dé liy dinh danh UID ciing nhu thong tin ngudi ding da dang nhap triéu goi chwong trinh:

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

uid_t getuid( void );
char* getlogin()'

getuid() tra vé UID cua nguoi dung dang chay chuong trinh, 1a mot s0 nguyen
getlogin() tra vé chudi thong tin vé nguoi dung twong rng vai s6 UID lay duogc. L
- Thong tin nguoi dung chura trong file /etc/passwd va anh xa trong file /etc/shadow (xem bai root). Co thé lay bang cach dung cic ham sau:

#include <sys/types.h>

#include <pwd.h>

struct passwd* getpwuid( uid_t uid );

struct passwd* getpwname( const char* name );

Cu triic passwd tra vé cung cap thong tin nguoi dung:

struct passwd {

char* pw_name; /* Tén ngugidiung */

uid_t pw_uid; /* DBinh danh nguti dung UID */

gid_t pw_gid; /* DBinh danh nhém GUID */

char* pw_dir; /* Puding dan thu muc cha */

char* pw_shell; /* Shell thyc thi khi ngusi dung dang nhap */

}s

- Vi du user_info.c hién thi thong tin vé nguoi ding dang sir dung chuong trinh:
Bai 5: user_info.c

#include <unistd.h>

#include <sys/types.h>

#include <stdio.h>

#include <pwd.h>

int main()

uid_t uid;
gid_t gid;
struct passwd* pw;

uid = getuidQ);

gid = getgld()

printf( "User is %s\n", getlogin() );

printf( "User IDs: uid=%d, gid=%d\n", uid, gid );

pw = getpwuid( uid );
printf( "UID passwd entry:\n name=%s, uid=%d, gid=%d, home=%s, shell=%s\n",
pw->pw_name, pw->pw_uid, pw->pw_gid, pw->pw_dir, pw->pw_shell );

pw = getpwnam( "root" );
printf( "root passwd entry:\n" );
printf( "name=%s, uid=%d, gid=%d, home=%s, shell=%s\n",
pw->pw_name, pw->pw_uid, pw->pw_gid, pw->pw_dir, pw->pw_shell );
return O;

}

Bién dlCh va Chay chlrorng trlnh voi két qua ket xuat nhu sau:

wd entrys:
., uid = -, 9i : . home = fhomes 1, =hell =

. uid = 0, gid = 0, home = froot, shell = rbindbash

- Pé 1y v& danh sach tit ca ngudi dung, sit dung ham getpwent().




