BAI 4
GIAO TIEP GIUA CAC TIEN TRINH TRONG LINUX

I. Khai quat

Linux cung cép mét sd co ché giao tiép giira cac tién trinh goi 1a IPC (Inter-Process Communication):
e Trao doi bang tin higu (signals handling)

Trao ddi bang co ché duong dng (pipe)

Trao d6i thong qua hang doi thong diép (message queue)

Trao ddi bang phan doan nhé chung (shared memory segment)

Giao tiép dong by dung semaphore

Giao tiép thong qua socket

Il. Xir ly tin hiéu (signals handling)

1. Khéi niém

- Tin hiéu 1a cdc thong diép khic nhau dugc goi dén tién trinh nhém thong bao cho tién trinh mot tinh huéng MOai tin higu co thé két
hop hoic c6 san b xtr 1y tin hiéu (signal handler). Tin hi¢u s& ngat ngang qua trinh X 1y cua tién trinh, bat hé¢ thong chuyén sang
goi bo xir Iy tin hidu ngay tirc khic. Khi ket thiic xir 1y tin hiéu, tién trinh lai tiép tuc thuc thi.

- M&i tin hi¢u dugc dinh nghia bang mot sé nguyén trong Zurs/include/signal . h. Danh sich cac hang tin hiéu ciia hé thong
¢6 thé xem bang Iénh ki 11 —1.

2. Géi tin hiéu flén tién trinh
Tién trinh ¢6 thé nhan tin hiéu tir hé diéu hanh hodc cac tién trinh khc goi dén. Cac cach goi tin hiéu dén tién trinh:

a) T ban phim

Ctrl+C: goi tin hidu INT( SIGINT ) dén tién trinh, ngit ngay tién trinh (interrupt).
Ctrl+Z: goi tin hiéu TSTP( SIGTSTP ) dén tién trinh, dimg tién trinh (suspend).
Ctrl+\: goi tin hiéu ABRT( SIGABRT ) dén tién trinh, két thuc ngay tién trinh (abort).

b) Tir dong Iénh

-Lénh kill -<signal> <PID>

Vidu: ki ll —INT 1234 ding goi tin hidu INT ngit tién trinh c6 PID 1234,

Néu khong chi dinh tén tin hi¢u, tin hiéu TERM dugc goi dé két thiic tién trinh.

- Lénh Fg: goi tin hiéu CONT dén tién trinh, ding danh thirc cac tién trinh tam dimg do tin hiéu TSTP trudc dé.

¢) Bang cac ham hé théng ki 11 ():

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

#include <signal .h> /* macro xu ly tin hiéu va ham kill(Q) */
';':;id_t my_pid = getpid(Q) /* 14y dinh danh tién trinh */
kill( my_pid, SIGSTOP ); /* gui tin hiéu STOP &én tién trinh */

3. bén bét xtr 1y tin hi¢u
- Mét s tin hiéu h¢ thong (nhu KILL, STOP) khong thé don bat hay bo qua duogc.
- Tuy nhién, c6 rat nhiéu tin hiéu ma ban c6 thé don bat, bao gdm ca nhiing tin hiéu ndi tiéng nhu SEGV va BUS.

a) B xir ly tin hi¢u mic dinh

Hé théng da danh sin cac ham mic dinh xir 1y tin hiéu cho mdi tién trinh. Vi dy, bd xir Iy méc dinh cho tin hiéu TERM goi 12 ham
eXit() cham dut tién trinh hién hanh. Bo xir Iy danh cho tin hiéu ABRT Ié goi ham h¢ théng abort() dé tao ra file core luu
xuéng thu muyc hién hanh va thoat chuong trinh. Mac du vay d6i voi mot s6 tin hiéu ban co thé cai dit ham thay thé bo xir 1y tin
hiéu mac dinh cta hé thong Chung ta s€ xem xét van dé nay ngay sau day:

b) Cai dit bg xir ly tin hi¢u i )
C6 nhiéu céch thiét 14p bo xir 1y tin hiéu (signal handler) thay cho bd xur 1y tin hiéu méc dinh. O day ta dung cach co ban nhat d6 1a
goi ham signal ().

#include <signal.h>
void signal( int signum, void (*sighanldler)( int ) );

IIL. Pudng dng (pipe)

1. Khai nié¢m

- Céc tién trinh chay doc 1ap c6 thé chia sé hodc chuyén dir liéu cho nhau xir Iy thong qua co ché dudng dng (pipe).
Vidu: ps —ax | grep Is




- Trén duong 6ng,dfr liéu chi c6 thé chuyén di theo mot chiéu, dit liéu vao dudng éng tuong duong voi thao tac ghi (pipe write), lay
dir liéu tir duong Ong twong duong voi thao tac doc (pipe read). Dir liéu dugce chuyén theo luong (stream) theo co ché FIFO.

2. Tao dudmg ong
Hé thong cung cap ham pi pe() dé tao duong dng co kha nang doc / ghi. Sau khi tao ra, co thé ding dudng ng dé giao tiép giita
hai tién trinh. Doc / ghi duong 6ng hoan toan twong dwong véi doc / ghi file.

#include <unistd.h>
int pipe( int filedes[2] ):

Mang Filedes gom hai phan tir nguyén ding luu lai s6 mo ta cho dudng dng tra vé sau 1oi goi ham, ta dung hai s6 nay dé thuc
hién thao tac doc / ghi trén duong dng: phan tir thir nhat ding dé doc, phan tir th hai dung dé ghi.

int pipes[2];
int rc = pipe( pipes ); /*Tao duong éng*/
if (rc==-1) /*C6 tao duong éng dugc khéng?*/

perror( “Error: pipe not created" );
exit( 1);
}

3. Pudng 6ng hai chidu

Str dung co ché giao tiép duong ong hai chiéu dé dang cho ca hai phia tién trinh cha va tién trinh con. Cac tién trinh ding mot
duong ong dé doc va mot duong ong aé ghi. Tuy nhién ciing rét d& gay ra tinh trang tac nghén “deadlock”:

- Ca hai duong 6ng déu rong néu duong ong rong ham read() s& block cho dén khi co dir liéu d6 vao hoic khi duong dng bi
dong boi bén ghi.

- Ca hai tién trinh cing ghi di lidu: ving dém ctia mot duong dng bi ddy, ham write() sé block cho dén khi dir liéu dugc ldy bot
ra tir mot thao tac doc read().

4. Pudng 6ng c6 dit tén

Pudng 6ng duoc tao ra tir ham pipe() dugc goi 1a duong dng vo danh (anonymouse pipe). N6 chi dugc sir dung giira céc tién trinh
cha con do ban chi dong diéu khién tao ra tir ham fork(). Mot van dé dit ra, néu hai tién trinh khéng quan hé gi véi nhau thi cé thé
sir dung duoc co ché pipe dé trao ddi dit liéu hay khéng ? CAu tra 16i 14 ¢6. Linux cho phép ban tao ra cac duong dng dit tén (named
pipe). Nhing duong ong mang tén s& nhin thiy va truy xuat boi cac tién trinh khac nhau.

a) Tao pipe dat tén véi ham mkfifo() ) ) ) )
Pudng bng c6 dit tén goi 1a ddi tuong FIFO, dugc biéu dién nhu mét file trong hé théng. Vi vay co thé dung lénh mkFifo() dé
tao file duong ong v6i tén chi dinh.

#include <sys/types.h>
#include <sys/stat.h>
mkfifo( const char *filename, mode_t mode );

D0oi s0 thir nhat 13 tén duong 6ng can tao, doi so thir hai 14 ché do doc ghi ciia duong ong. Vi du:

#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>
#include <sys/types.h>
#include <sys/stat.h>
int mainQ)

int res = mkfifo( "~/tmp/my_TFfifo™", 0777 );
if ( res == 0 ) printf( "FIFO object created” );
exit ( EXIT_SUCCESS ):

}

- C0 thé xem file duong Ong nay trong thu muyc tao no.
- C6 thé tao duong ong co dat tén tir dong Iénh, vi du:
mkfifo ~/tmp/my_Ffifo --mode=0777

b) Poc / ghi trén dwong dng c6 dit tén

- Dung dong Iénh v&i > (ghi di liéu) hodc < (doc dir liéu), vi du:

echo Hello world! > ~/tmp/my_Tfifo

cat < /tmp/my_Tfifo

hoic:

echo Hello world! > ~/tmp/my_fifo & cat < ~/tmp/my_fifo

- Lap trinh: thao tac trén duong éng c6 dit tén gidng nhu thao tac trén file nhung chi co ché d6 O_RDONLY (chi doc) hoic
O_WRONLY (chi ghi).




IV. Thye hanh

Bai 1: Chuong trinh dat biy tin hidu (hay thiét 1ap bo xir 1y) tin hi¢u INT. Day 14 tin hiéu giri dén tién trinh khi nguoi ding nhan
ctrl + C.Chlng ta khdng muén chuong trinh bj ngat ngang do ngudi dung vo tinh (hay ¢ ¥) nhan t hop phim nay.

#include <stdio.h> /*Ham nhap xuédt chuin*/
#include <unistd.h> /*cac ham chuédn cua UNIX nhu getpid()*/
#include <signal.h> /*cadc ham xu ly tin hiéu(Q*/

/*Truéc hét cai &4t ham Xu 1y tin hiéux/
void catch_int( int sig_num )

signal ( SIGINT, catch_int );
/*Thuc hién céng viéc cua ban & day*/
printf( "Do not press Ctri+C\n" );

}
/*Chuong trinh chinh*/
int mainQ)
int count = O;
/*Thiét 1ap ham xu 1y cho tin hiéu INT(Ctrl + C)*/
signal ( SIGINT, catch_int ); /*P&t bay tin hiéu INT*/
while ( 1)
{
printf( "Counting .. %d\n", count++ );
sleep( 1 );
}
}

Bai 2: Tao duong (A)ng,’g()i ham fork() ¢ tao ra tién trinh con. Tién trinh cha s€ doc dit liéu nhép vao tir phia ngudi ding va ghi vao
duong ong trong khi tién trinh con phia bén kia dudng ong tiép nhan dir liéu bang cach doc tir duong ong va in ra man hinh.

#include <stdio.h>

#include <unistd.h>

/*Cai d&t ham dung thuc thi tién trinh con*/
void do_child( int data_pipes[] )

{
int c; /*Chta dt liéu tu tién trinh cha*/
int rc; /*Luu trang thai tra vé cua read()*/
/*Tién trinh con chi doc dudng éng nén déng dadu ghi do khéng can*/
close( data_pipes[1] ):
/*Tién trinh con doc dir liéu tu dau doc */
while ( ( rc = read( data_pipes[0], &, 1 ) ) > 0)
putchar( c );
exit( 0 );
}

/*Cai d&t ham xua 1y céng viéc cua tién trinh cha*/
void do_parent( int data_pipes[] )

{
int c; /*D& liéu doc duoc do ngudi dung nhap vao*/
int rc; /*Luu trang thai tra vé cua write()*/
/*Tién trinh cha chi ghi dudng éng nén déng dau doc do khéng can*/
close( data_pipes[0] );
/*Nhan dit 1iéu do ngudi dung nhdp vao va ghi vao dudng béng */
while ( ( ¢ = getchar() ) > 0)
{
/*Ghi dit liéu vao dudng béng*x/
rc = write( data_pipes[1], &c, 1 );
if (rc==-1)
{
perror( "Parent: pipe write error" );
close( data_pipes[1] ):
exit( 1);
}
}
/*Péng dudng 6ng phia diu ghi d& théng bdo cho phia cubi dudng éng dix liéu dd hét*/
close(data_pipe[1l]);
exit(0);
}
/*Chuong trinh chinh*/
int mainQ)
int data_pipes[2]; /*Mang chita sb mé ta doc ghi cua dudng béng*x/
int pid; /*pid cua tién trinh con*/
int rc; /*Luu mad 181 tra véx*/
rc = pipe( data_pipes ); /*Tao duoéng bng*/
if (rc=-1)




perror( "Error: pipe not created" );
exit( 1);

/*Tao tién trinh con*/
pid = fork();

switch ( pid )

{

case -1: /*Khéng tao dugc tién trinh con*/
perror( "Child process not create" );
exit( 1);
case O: /*Tién trinh con*/
do_child( data_pipes );
default: /*Tién trinh cha*/
do_parent( data_pipes );
}
return O;

}

Bai 3: Chuong trinh sir dung co ché duong dng giao tiép hai chiéu, dung ham fork() dé nhan ban tién trinh. Tién trinh thir nhat
(tién trinh cha) s& doc nhap liéu tir phia nguoi dung va chuyén vao duong 6 ong dén tién trinh th hai (tién trinh con). Tién trinh tha
hai xir Iy dit liéu bang cach chuyén tit ca ky tu thanh chir hoa sau d6 giri vé tién trinh cha qua mot duong dng khac. Cudi cling tién
trinh cha s& doc tir duong dng va in két qua cua tién trinh con ra man hinh (Sinh vién tu /am).

Bai 4: Tao hai tién trinh tach biét: producer.c la tién trinh san xuét, lién tuc ghi dir liéu vao duong dng mang tén
/tmp/my_Fifo trong khi consumer .c |4 tién trinh tiéu thy lién tuc doc dir liéu tir duong 6ng /tmp/my_Fifo cho dén khi
nao hét dir ligu trong duong 6ng thi thdi. Khi hoan tat qué trinh nhan dit liéu, tién trinh consumer s& in ra thong bao két thic.

/* producer.c */

#include <unistd.h>

#include <stdio.h>

#include <stdlib.h>

#include <string.h>

#include <fcntl._h>

#include <limits.h>

#include <sys/types.h>

#include <sys/stat.h>

#define FIFO_NAME "my_fifo" /*Tao dudng bng*/
#define BUFFER_SIZE PIPE_BUF /*Ving dém dung cho dudng éng*/
#define TEN_MEG ( 1024 * 1024 * 10 ) /*Du liéu*/

int main() {
int pipe_fd;
int res;
int open_mode = O_WRONLY;
int bytes_sent = 0;
char buffer[BUFFER_SIZE + 1];

/*Tao pipe néu chua cé*/

if ( access( FIFO_NAME, F OK ) == -1 )

{
res = mkfifo( FIFO_NAME, (S_IRUSR | S_IWUSR) );
if (res 1=0)

fprintf( stderr, "FIFO object not created [%s]\n', FIFO_NAME);
exit( EXIT_FAILURE );
}

¥

/*M& dudng éng dé& ghi*/

printf( "Process %d starting to write on pipe\n", getpid() );

pipe_fd = open( FIFO_NAME, open_mode);

if ( pipe_fd !'= -1)

{

/*Lién tuc db vao dudng bng*x/
while ( bytes_sent < TEN_MEG )

res = write( pipe_fd, buffer, BUFFER_SIZE );
if (res ==-1)

fprintf( stderr, "Write error on pipe\n" );
exit( EXIT_FAILURE );
}
bytes_sent += res;
¥
/*Két thac qua trinh ghi da liéu*/
( void ) close( pipe_fd );
}

else

{




exit( EXIT_FAILURE );

}
printf( "Process %d finished, %d bytes sent\n", getpid(), bytes_sent );

exit( EXIT_SUCCESS );
H

/* consumer.c */

#include <unistd.h>
#include <stdio.h>

#include <stdlib.h>
#include <string.h>
#include <fcntl.h>

#include <limits.h>
#include <sys/types.h>
#include <sys/stat.h>
#define FIFO_NAME "‘my_fifo"
#define BUFFER_SIZE PIPE_BUF

int main() {
int pipe_fd;
int res;
int open_mode = O_RDONLY;
int bytes_read = 0;
char buffer[BUFFER_SIZE + 1];
/* M& dudng béng dé doc */
printf( "Process %d starting to read on pipe\n", getpid() );
pipe_fd = open( FIFO_NAME, open_mode);

if ( pipe_fd !'= -1)
{

do

{

res = read( pipe_fd, buffer, BUFFER_SIZE );
bytes_read += res;
} while ( res > 0 );
( void ) close( pipe_fd ); /K&t thuc docx/
}
else

{
exit( EXIT_FAILURE );

}
printf( "Process %d finished, %d bytes read\n", getpid(), bytes read );
exit( EXIT_SUCCESS ):

}

Chay producer du6i nén, tiép dén Ia consumer: . /producer & ./consumer




