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if (sem != 0)
decrement sem by 1
else
wait until sem become non-zero, then decrement
" ) K& signal)
increment sem by one
if (queue of waiting processes not empty)

restart first process in wait queue
"AE YE

p(sem);
critical section

v(sem);
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semget

A8 E
#include <sys/sem.h>

int semget (key_t key, int nsems, int permflags);
" nsems: A|OFEZ O] RsHo| ZLRSH MOFZO| 7%
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semct]
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#include <sys/sem.h>

int semctl (int semid, int sem_num, int command, union semun ctl_arg);
= semid : semget()0f| A HtzhEl AEX}
= sem_num : N[Ot:ZO| HO|M EF MOtZO] A™H
= ctlLarg : CZ2t 20| Fe|& = U= StLEL| union
Union semun {
Int val;
Struct semid_ds *buf;
Unsigned short *array;
2
= command
= BEZIPC7|:
IPC_STAT
IPC_SET
IPC_RMID
= Ehd MOFZZ O A A
GETVAL
SETVAL
GETPID
GETNCNT
GETZCNT
= AN MOpzEo| G4t
GETALL : 2 & Z}2 ctl_arg.arrayd]| X%
SETALL : ctl_arg.array0f] &=l gfo2 B= MOtZ0 MH
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semop
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#include <sys/sem.h>
int semop (int semid, struct sembuf *op_array, size_t num_ops);
= semid : semget()0| A Ht=tEl AEXH
op_array : sembuf FZ=9O| Hf &
num_ops : & Lfo| 71X &
sembuf 22N =R LM
unsigned short sem_num;
short sem_op;
short sem_flg;
" sem_num : MO0 OIS A
" sem_op: &Y 7|5
sem op7f 242 0
()2 LutstEl HEY
M|OFZ O] 71| sem_op ECHZHEC 7L ZO T Hrjzfor2
OEX| poH
IPC_NOWAITO| AFE{O| D Hf 2 -1 Bt}
K| OB MOLEOf 30| sem_op MCHZH0| &St LE X4 W7EX| 7|CHACH} Q0] S 3
sem_op”/} =< I
V()e| LutztE HEY
sem_op g2 MIOHZ O] Zhofl C{siECt
sem_op”/} 0 0
Motz of Zto| 00I E m7tx| 7|craict
IPC_NOWAIT7} A "E|01 Qo ZA| -12 E2{F1 ot
= SEM_UNDO Z:&ija
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#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>
#include <sys/types.h>
#include <sys/ipc.h>
#include <sys/sem.h>

#include <errno.h>

#define SEMPERM 0600
#define TRUE 1
#define FALSE 0

typedef union {
int val;
struct semid_ds *buf;
unsigned short *array;
} semun;

int initsem(key_t);

int p(int);

int v(int);

void handlesem(key_t);

pv.h

!_,} EUHO&EH UHOgKiKI— %I\Il_gbjl- H




INnItsem.c

#include "pv.h"
int initsem(key_t semkey) e
{
int status = 0;
int semid;
if ((semid = semget(semkey, 1, SEMPERM | IPC_CREAT | IPC_EXCL)) == -1) {
if (errno == EEXIST)
semid = semget(semkey, 1, 0);
// fprintf(stderr, "semid = %d#n", semid);
}
else {
semun arg;
argval = 1;
status = semctl(semid, 0, SETVAL, arg);
// fprintf(stderr, "status = %d¥#n", status);
}
if (semid == -1) || (status == -1)) {
perror ("initsem failed");
return (-1);
T }
return(semid);
}
!_,} EUHO&EH UHOgKiKl— glxll_gdjl- H
| ]




D.C

#include "pv.h"

int p(int semid)
{

struct sembuf p_buf;

p_buf.sem_num = 0;
p_buf.sem_op = -1;
p_buf.sem_flg = SEM_UNDO;

if (semop(semid, &p_buf, 1) == -1) {
perror("p(semid) failed");
exit(1);

}

return(0);
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#include "pv.h"

Int v(int semid)

{

struct sembuf v_buf;

v_buf.sem_num = O;
v_buf.sem_op = 1;
v_buf.sem_flg = SEM_UNDO,;

if (semop(semid, &v_buf, 1) ==
perror("v(semid) failed");
exit(1);

}

return(0);

V.C

-1) {
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handlesem.c

#include "pv.h"

void handlesem(key_t skey)
{

int semid;
pid_t pid = getpid();

if((semid = initsem(skey)) < 0) {
perror("initsem(skey)");
exit(1);

}

printf("#nprocess %d before critical section#n", pid);

p(semid);

printf("#nprocess %d in critical section#n", pid);
sleep(10);

printf("#nprocess %d leaving critical section#n", pid);
v(semid);

- printf("#nprocess %d exiting¥n", pid);

exit(0);
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j testsem.c

#include "pv.h"
void main()
{
key_t semkey = 0x200;

int i;

for 1 =0;1 < 3; i++) {
if (fork() == 0) {
handlesem(semkey);

}
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cara% testsem

process 14888 before critical section

process 14888 in critical section

process 14889 before critical section

process 14890 before critical section

cara%

process 14888 leaving critical section

process 14888 exiting

process 14889 in critical section

process 14889 leaving critical section

process 14889 exiting

process 14890 in critical section

process 14890 leaving critical section

process 14890 exiting

ipcs

IPC status from <running system> as of 2011 5 25Q 02 @5 05A| 352 32x%
T ID KEY MODE OWNER  GROUP

Message Queues:
q 1 0x40
Shared Memory:
Semaphores:

s 3 0x200 --ra------- kgu
cara%

--rw-rw----  hana5 cs

prof
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= shmget()Z 0[&3}0 4-d
#include <sys/shm.h>
int shmget(key_t key, size_t size, int permflags);
= shmat()E 0|85t AtAZ O 0220 £%F
#include <sys/shm.h>
int *shmat(int shmid, const void *daddr, int shmflags);
daddr : =0f |8} MEHEl FA
NULL : REHRM 718 FA (Y
NULLO| Ot B ofid =4 = 1 22X
shmflags
SHM_RDONLY

SHM_RND : daddro| NULLO| Ol Z 0|5 H2|shs & X|% (0|2{0] HHE|of Qo o 22| Ho|x| ZA o
Qb7 K| YoM O FAE 0|8)

QF HMA| gtet gt (void *) -1
= shmdt()E 0[&3}0 AtilS Ze|
int shmdt(const void *shmaddr);
7 HEZ2 Y2 =& FAaZ7t 90N 22
‘dS0[H 0, HIff Al -1 dtet
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#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>
#include <signal.h>
#include <sys/types.h>
#include <sys/ipc.h>
#include <sys/shm.h>
#include <sys/sem.h>

#define SHMKEY (key_t) 0x10
#define SEMKEY (key_t) 0x30

#define SIZ (5 * BUFSIZ)

typedef struct {
int  d_nread;
char  d_buf[SIZ];
} databuf;

typedef union {
int  val
struct semid_ds *buf;
ushort *array;
} semun;

void getseg(databuf **);
int getsem(void);

void remobj(void);

void reader(int, databuf*);
void writer(int, databuf*);

share2.h
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share_ops2.c (1)

#include "share2.h"
#define IFLAGS (IPC_CREAT | IPC_EXCL)

static int shmid:;
static int semid;

void getseg(databuf **p)
{
if ((shmid = shmget(SHMKEY, sizeof(databuf), 0600 | IFLAGS)) == -1) {
perror("shmget");
exit(1);
}

if (*p = (databuf *) shmat(shmid, 0, 0)) == ((databuf *) -1)) {
perror("shmat");
exit(2);
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share_ops2.c (2)

int getsem(void)

{

semun x;

x.val = 0;

if ((semid = semget(SEMKEY, 2, 0600 | IFLAGS)) ==-1) {

perror("semget");
exit(3);
}

if (semctl(semid, 0, SETVAL, x) == -1) {
perror("semctl in getsem");
exit(4);

}

if (semctl(semid, 1, SETVAL, x) == -1) {
perror("semctl in getsem");
exit(5);

}

return(semid);

void remobj (void)

{
if (shmctl(shmid, IPC_RMID, NULL) == -1) {
perror("shmctl in remobj");
exit(6);
}
if (semctl(semid, 0, IPC_RMID, NULL) == -1) {
perror("semctl in remobj");
exit(7);
}
}
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rd_wr2.c

#tinclude "share2.h"

struct sembuf p0 = {0, -1, 0};
struct sembuf v0 = {0, 1, 0};

struct sembuf p1 = {1, -1, 0};
struct sembuf vl = {1, 1, 0};

void reader(int semid, databuf *buf)

{

for(;;) {
buf->d_nread = read(0, buf->d_buf, SIZ);

semop(semid, &v0, 1); /* signal(sem0) Q17| bZ T A| */
if (ouf->d_nread <= 0) {

return;

}

semop(semid, &p1, 1); /* wait(sem1) A 7| CH7| */

void writer(int semid, databuf *buf)

{
for(;;) {
semop(semid, &p0, 1); /* wait(sem0) 217| CH 7| */
if (ouf->d_nread <= 0)
return;
write(1, buf->d_buf, buf->d_nread);
semop(semid, &v1, 1); /* signal(seml) M 7| bZ FA| */
}
}
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shm test2.c

#include "share2.h" m AlSH HEEH

u shm_test2 < testfile >result

void main()

{
int semid;
pid_t pid;
databuf *buf;

semid = getsem();
getseg(&buf);

switch (pid=fork()) {

case -1:
perror("fork");
exit(-1);

case 0:
writer(semid, buf);
remobij();
break;

default:

- reader(semid, buf);
}

exit(0);
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