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LPOSIX sem.

X named semaphore
A
A

X nameless semaphore
A

Afork(2)
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POSIX sem. con't

x POSIX semaphore function
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Lsem_init, sem_open

X

int sem_init(sem_t *sem, int pshared, unsigned int value);

sem_t *sem_open(const char *name, int oflag, ...);

Asem_t : POSIX

Apshared : (1: , 0: )
Avalue :
Aname : (cf. POSIX SHM)

Aoflag : shm_open() ,
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Lsem_wait, sem_trywait, sem_post
X

{ int sem_wait(sem_t * sem);

int sem_trywait(sem_t * sem);
int sem_post(sem_t * sem);

Ve

Asem t: POSIX
Asem_wait() sem_ trywait()

APOSIX SysV SEM_UNDO |
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Lsem_getvalue
X

int sem_getvalue(sem_t* sem, int * sval);

Asem_t : POSIX

Asval : ( )
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Lsem_destroy,sem_close,sem_unlink
X

{ int sem_destroy(sem_t * sem);

int sem_close(sem_t *sem);
int sem_unlink(const char *name);

Asem_t : POSIX

Aname :
X named

Asem_close()

A sem_unlink()
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LPOSIX sem.: example

X posix_nameless sem.c (1/4)

ﬁdefine NAME_POSIX_SHM "Imy_pshm4sem"”
#define USAGES "%s [# of child process] \n"
int handle_ criticalsect(int idx_child);
int shm_fd; [* POSIX SHM */
sem_t *p_psem; [* POSIX semaphore */

int main(int argc, char *argv(])
{
int i, n_child, status;
int pshared; /* process shared flag, means 0:not shared, 1:shared */
if (argc 1= 2) {
printf(USAGES, argv[0]);
exit(EXIT_FAILURE);

}
I* *
printf("* SHM Name : %s \ n", NAME_POSIX_SHM); /
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LPOSIX sem.: example (con't)

X posix_nameless sem.c (2/4)

K if ((shm_fd = shm_open(NAME_POSIX_SHM, O RDWR|O_CREAT|O_EXCL, 0660) ) > 0){
printf("* Create SHM \n"); /* */
if (ftruncate(shm_fd, sizeof(sem_t)) == -1)

exit(EXIT_FAILURE);

} else {

if (errno '= EEXIST) { /* */
perror("FAIL: shm_open()");
exit(EXIT_FAILURE);

}

shm_fd= shm_open(NAME_POSIX_SHM, O _RDWR, 0);

if (shm_fd == -1 {
printf("FAIL: shm_open(): %s \ n", strerror(errno));
exit(EXIT_FAILURE);

v
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LPOSIX sem.: example (con't)

X posix_nameless sem.c (3/4)

/ p_psem = (sem_t *)mmap(NULL, sizeof(sem _t),
PROT_READ|PROT_WRITE, MAP_SHARED, shm_fd, 0);
if (p_psem == MAP_FAILED) {
printf("FAIL: mmap() \ n");
exit(EXIT_FAILURE);

}
n_child = atoi(argv[1]);
pshared =1; /* */
sem_init(p_psem, pshared, 1); [* init posix sem */
for(i=0; i<n_child; i++) {
switch(fork()) {
case 0: /* child */
handle_criticalsect(i); exit(EXIT_SUCCESS);
case -1:/*error*/
perror("FAIL: fork()"); exit(EXIT_FAILURE);
default: /* parent */
break;

} /
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LPOSIX sem.: example (con't)

X posix_nameless sem.c (4/4)

/for(i=0; i<n_child; i++) { /* x/
waitpid( - 1, &status, 0);

}
printf("[Parent] Stop all child processes and remove nameless semaphore. \ n");
sem_destroy(p_psem);
return O;
}
int handle_criticalsect(int idx_child)
{

int sem_value;
sem_getvalue(p_psem, &sem_value);

printf("[Child %d] Waiting for entering:sem_val(%d) \ n", idx_child, sem_value);
sem_wait(p_psem); [* atomically decreased : P operation */

printf(" ++ <Child %d> On section \ n", idx_child);

if (idx_child == 2) abort(); sleep(2);

sem_post(p_psem); [* atomically increased : V operation */

printf(" ++ <Child %d> EXxiting \ n\ n", idx_child);

return O;

} /

Copyright by SunYoung Kim <sunyzero (at) gmail (dot) com>




LPOSIX sem.: example (con't)

X posiX_nameless sem

/s $ ./posix_nameless _sem 4

*SHM Name : /my_pshm4dsem

[Child 0] Waiting for entering:sem_val(1)
++ <Child 0> On section

[Child 1] Waiting for entering:sem_val(0)

[Child 2] Waiting for entering:sem_val(0)

[Child 3] Waiting for entering:sem_val(0)
++ <Child 0> Exiting

++ <Child 1> On section
++ <Child 1> Exiting

deadlock

++ <Child 2> On section
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LPOSIX sem.: example

X posix_named sem.c (1/3)

@define NAME_POSIX_SEM "/my_psem"
sem_t *p_psem; /[* pointer for POSIX named semaphore */

int i_semval,
int main()
{
char a_input[Oxff];
p_psem = sem_open(NAME_POSIX SEM, O _CREAT|O_EXCL, 0600, 1); I* */
if (p_psem == SEM_FAILED {
if (errno !'= EEXIST) {
fprintf(stderr, "FAIL: sem_open() (%s) \ n", strerror(errno));
exit(EXIT_FAILURE);
}
p_psem = sem_open(NAME_POSIX_ SEM, 0); /* */
printf("Attach to an existed sem \ n");
} else
printf("Create new sem \ n");
printf("sem = %p \'n", p_psem);

printf("[%Id] ‘e’ exit program, others entering crit. sect. \ n", (long)getpid()); J
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LPOSIX sem.: example (con't)

X posix_named sem.c (2/3)
7 while 1) {

sem_getvalue(p_psem, & _semval);

printf("[%ld] waiting, sem value = %d \ n", (long)getpid(), i_semval);
sem_wait(p_psem) ; /* P operation */
printf("[%Id] On critical section. \ n", (long)getpid());

if (fgets(a_input, sizeof(a_input), stdin) == NULL) { /* error */
exit(EXIT_FAILURE);

}

if (a_input[0] =="e") {
sem_post(p_psem) ; [*V operation */
break; /* exit loop */

}

sem_post(p_psem) ; [*V operation */

sleep(1);

} J
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LPOSIX sem.: example (con't)

X posix_named sem.c (3/3)
p

sem_close(p_psem) ;/* */
printf("[%ld] Would you like to remove named semaphore (y/n)",
(long)getpid());
if (fgets(a_input, sizeof(a_input), stdin) == NULL) { /* error */
exit(EXIT_FAILURE); }
if (a_input[0] =="y") {
sem_unlink(NAME_POSIX_SEM); /* */
}

return O;
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LPOSIX sem.: example (con't)

X posiX_named_sem
f $
Create new sem
sem = 0xb7fcc000
[18533] 'e' exit program, others entering crit. sect.

terminal 1

[18533] waiting, sem value =1
[18533] On critical section.

[18533] Would you like to remove named semaphore (y/n)

/ -

$
Attach to an existed sem

sem = Oxb7fdb000
[18953] 'e' exit program, others entering crit. sect.

terminal 2

[18953] waiting , semvalue =0
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LPOSIX sem.: practice
X :

Aposix_named_sem.c
y sem_wait() sem_timedwait()

y timeout 2.12

y timeout
sem_timedwait() . . loop
y  timeout 3
\
y (break condition)
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| Message Queue

x SysV Message Queue
A
x POSIX Message Queue

APOSIX

Arealtime extension

y signaling, threading
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LSysV MSG-Q

X

Asmall chunk message

Ve

A
data type
\ N\
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Input
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LSysV MSG-Q (con't

Amsgget(2) :
Amsgsnd(2) : ( )
Amsgrev(2) : ( )

Amsgctl(2) :
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L msgget

X

int msgget( key_t key, int msgflg );

Akey : SysV IPC , IPC_PRIVATE

Amsqgflg : SysV IPC
x Message Queue ?
A kernel parameter

Akernel parameter
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Lmsgsnd, msgrcv

int msgrev(int msqid, struct msgbuf *msgp, int msgsz, long msgtyp, int msgflg);

int msgsnd(int msqid, struct msgbuf *msgp, int msgsz, int msgflg ); ‘

Amsqid: SysV IPC id
Amsgp:

Amsgsz:

Amsqgflg:

Amsgtyp:
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Lmsgsnd, msgrcv gcon'tz

x struct msgbuf

struct msgbuf {

long mtype; /* message type, must be >0 */
char mtext[1]; /* message data array */

4
x msgflg

msgsnd's msgflg msgrcv's msgflg

IPC_NOWAIT IPC_NOWAIT, MSG_NOERROR, MSG_EXCEPT
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msgrcv examEIe

X msgrcv

" #define SZ QUEUE 512

struct mg_buf {

long mtype;
char mtext[SZ_QUEUE];

struct mq_buf mq_buf;
€ (codes) ¢é ;
mtype = 2;

n_recv = mtype
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L msgctl

X

int msgctl(int msqid, int cmd, struct msqid_ds *buf);

Amsqid: SysV IPC id

Acmd: ( SysV IPC  *ctl() )
j IPC_STAT, IPC_SET, IPC_INFOPC_RMID

Abuf:
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Lmsgctl (con't)
X

/struct msqid_ds {
struct ipc_perm msg_perm; /* */
time_t msg_stime; I* msgsnd() *
time_t msg_rtime; [* msgrcv() *
time_t msg_ctime; I* ( ) */
unsigned long int msg_cbytes ; /* */
msggnum_t msg_qnumni I* */
msglen t msg_gbytes ; /* ; */
pid_t msg_Ispid; I* msgsnd() PID */
pid_t msg_Irpid; I* msgrcv() PID */

4 y
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L msgctl (con't)
X

/ struct msginfo {
int msgpool;
int msgmap; /* ( ),
*/
int msgmax /* : EINVAL */
int  msgmnh /*
*/
int  msgmni; /* : IPC ID */
int msgssz; /* : */
int msgtql; /* ;
¥
unsigned short int msgseq; /* */
; J
y msgmni, msgmnb
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L SysV MSG-Q: library

X lilb_sysv_msg.c (1/2)

ﬁn sysv_msgget(char *tok, key t msg_fixkey, int user_mode)

{
key t msg_key;
int  msg_id;
if (tok '= NULL) {
if ((msg_key = ftok(tok, 1234) == -1){
return -1;
}
} else {
msg_key = msg_fixkey;
}
if ((msg_id = msgget(msg_key, IPC_CREAT|IPC_EXCL|user_mode) = -1){
if (errno == EEXIST) {
msg_id = msgget(msg_key, 0) X
}
}
if (msg_id == -1){
fprintf(stderr,"FAIL: msgget(%s) [%s:%d] \ n",
strerror(errno), _ FUNCTION__, LINE_);
}

return msg_id;

} v
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LSysV MSG-Q: library (con't)

X lib_sysv_msg.c (2/2)

/int sysv_msgrm(int msg_id)
{
if ( msgctl(msg_id, IPC_RMID, NULL)
fprintf(stderr,"FAIL: msgctl [%s:%d]
return -1;
}
return O;
}

-1){
\n", _FUNCTION_ , LINE_);
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LSysV MSG-Q: library (con't)

x Maketfile: libsysvipc.a lib_sysv_msg.c
ﬁ:C =gcc

CFLAGS = -Wall -g

CPPFLAGS = -1

LOADLIBES =

LDLIBS = - Isysvipc - Irt

ouT = libsysvipc.a sysv_shm sysv_sem sysv_sem_waitforzero.c \

posix_shm posix_named_sem posix_nameless sem

all: $(OUT)
clean:
$(RM) $(OUT) *.0

libsysvipc.a: libsysvipc.a(lib_sysv_shm.o) libsysvipc.a(lib_sysv_sem.o) \
libsysvipc.a(lib_sysv_msg.o)

ranlib $@ /
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LSysV MSG-Q: example

X SySV_msg.txt :
.

3,University of Alberta 3915

1,Simon Fraser University 5984
2,University of Victoria 4980
1,University of Manitoba 4925
3,University of Calgary 3590
2,Dalhousie University 6804
2,McMaster University 6260
3,Arizona State University Main 6453

1,Massachusetts Institute of Technology 8710

Aoffset 0, size 1 :

Aoffset 1, size ~ :
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LSysV MSG-Q: example
X sysv_msg.c (1/5)

ﬁ#define SZ QUEUE 8192
int msg_id;
struct mq_buf {
long mtype;
char mtext[SZ_QUEUE];

%
int start_msq_sender(char *srcfile);
int start_msq_receiver(long mtype);
int main(int argc, char *argv(])
{
if (argc '=3) {
printf("Usage: %s <sender | receiver> <filename or mtype> \ n",argv|[0]);
exit(EXIT_FAILURE);
}
printf("* Message queue test program \'n");
if ((msg_id = sysv_msgget(argv[0], 0, 0664)) == -1){
printf("FAIL: msg_init() \'n");
exit(EXIT_FAILURE);
} %
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SysV MSG-Q: example (con't)
X Ssysv_msg.c (2/5)

/ switch( argv[1][0] ) { /* Send(Server) or Recv(Client) */
case 's"
printf("+ Sender start file(%s) \ n", argv|[2)]);
(void)  start_msq_sender(argv|[2])
printf("+ Finished. Press any key will exit.
getchar();
break;

\ n");

case '
printf("+ Receiver start with type(%c) \ n", argv[2][0]);
(void)  start_msq_receiver((long) (argv[2][0] - '0Y)
break;

default:

fprintf(stderr, "* Unknown option, use sender or receiver \'n");

return 1;

}

sysv_msgrm(msg_id);

return O;
)
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