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flock Sample Code #1

#tinclude <stdio.h>

#tinclude <stdlib.h>

#tinclude <unistd.h>

#include <fcntl.h>

void main()

{

int fd;

struct flock my_lock;

my_lock.l_type = F_WRLCK;
my_lock.l_whence = SEEK_SET;
my_lock.l_start = 0;

my_lock.l_len = 10;

fd = open("locktest", O_RDWR);

if (fcntl(fd, F_SETLKW, &my_lock) == -1) {
perror("parent : locking");
exit(1);

}

switch (fork()) {
case -1: _
perror("fork");
exit(2);
case0:
my_lock.l_len = 5;
if (fentl(fd, F_SETLKW, &my_lock) == -1) {
perror ("child : locking");
exit(3);
}
printf("child : locked\n");
printf("child : exiting\n");
exit(0);

sleep(5);
printf("parent : exiting\n");

printf("parent : locked record\n");
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flock Sample Code #2

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

void main()

{

int fd;
struct flock my_lock;

my_lock.|_type = F_WRLCK;
my_lock.l_whence = SEEK_SET;
my_lock.|_start=0;
my_lock.l_len = 10;

fd = open("locktest", O_RDWR);

if (fcntl(fd, F_SETLKW, &my_lock) == -1) {
perror("parent : locking");
exit(1);

}

printf("parent : locked record\n");

switch (fork()) {
case -1:
perror("fork");
exit(2);
case0:
my_lock.l_len=5;
if (fcntl(fd, F_SETLKW, &my_lock) ==-1) {
perror ("child : locking");
exit(3);
}
printf("child : locked\n");
printf("child : exiting\n");
exit(0);
}

sleep(5);

my_lock.I_type = F_UNLCK;

if (fentl(fd, F_SETLK, &my_lock) ==-1) {
perror("parent : unlocking");
exit(4);

}
printf("parent : exiting\n");
exit(0);
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Record Locking 1%
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A: lock succeeded (proc 7070)

parent : sleeping

B: lock succeeded (proc 7071)

D: Deadlock situation detected/avoided

C: lock succeeded (proc 7071)

child : exiting

A XA Al “deadlock detected/avoided” BXIE T &
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flock Sample Code #3

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

void main()

{

int fd;
struct flock first_lock;
struct flock second_lock;

first_lock.l_type = F_WRLCK;
first_lock.l_whence = SEEK_SET;
first_lock.|_start = 0;
first_lock.l_len = 10;

second_lock.l_type = F_WRLCK;
second_lock.l_whence = SEEK_SET;
second_lock.l_start = 10;
second_lock.l_len = 5;

fd = open("locktest", O_RDWR);

if (fentl(fd, F_SETLKW, &first_lock) == -1) {
perror("A");
exit(1);

}

printf("A: lock succeeded (proc %d)\n", getpid());

switch (fork()) {

case -1:
perror("error on fork");
exit(2);

case0:
if (fentl(fd, F_SETLKW, &second_lock) ==-1) {
perror("B");
exit(3);
}

printf("B: lock succeeded (proc %d)\n", getpid());

if (fentl(fd, F_SETLKW, &first_lock) == -1) {
perror("C");
exit(4);

}

printf("C: lock succeeded (proc %d)\n", getpid());
printf("child : exiting\n");
exit(0);

default :

printf("parent : sleeping\n");
sleep(10);

if (fentl(fd, F_SETLKW, &second_lock) ==-1) {
perror("D");
exit(5);

}

printf("D: lock succeeded (proc %d)\n", getpid());
}

printf("parent : exiting\n");
exit(0);
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1= IPC 2]
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UNIX 2| IPC dH|55 TEot7| ?Ie &t
" key t EtY

" O FER0f datE 2o vttt 7| gte EnFe

#include <sys/ipc.h>
key_t ftok(const char *path, int id);
IPC get A4t
"= mqid = msgget((key_t) 0100, 0644, [IPC_CREAT | IPC_EXEC);
®  semget
" shmget
IPC MO ALt
"= msgctl, semctl, shmctl
IPC AH| AE| £ &
] K_Q_ _—I.LA-I 2]
uid_t cuid;
gid_t cgid;
uid_t uid;
gid_t gid;
mode_t umode;
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HIAIR| A= (1)

msgget
#include <sys/msg.h> —
int msgget(key_t key, int permflags);
= permflags

= IPC_CREAT
keyOf sfidst= MAIX| 77t EXMoHA] H2® 49, o] Z7t gl B 0|0] HAIX] 77t /s 20T
EI1|/K|7(| T AEXAE et

= IPC_EXCL

IPC_CREATQ} SA|0f M= A2, 0]0| keyOf| S| Stst= HA|X| {7t EXst= AL -1, errno= EEXIST Z40| X &t
msgsnd
#include <sys/msg.h>
int msgsnd(int mqid, const void *message, size_t size, int flags);
" mqidZt 7}2[7|= 7Ol HAIX| =7t
" message HEi= L= W2tof &
struct mymsg {
long mtype; /* long int2h= AMAlO| =5 A 1 ¥/
char mtext[SOMEVALUE];

= flags
" 0:OAXE EE I ER i* AHol Bl B (Fel A Z20|7F Al A" XTgr =1 3

H
= IPC_NOWAIT : HIA|X|E MEE = Q= A2 HEZ return (22t -1, errno EAGAIN)
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HIAIX] = (2)

msgrcv
#include <sys/msg.h>
int msgrcv(int mqid, void *message, size_t size, long msg_type, int flags);
" mqidZt 7}2|7|= RN HAIXE 12 FOIA KA
" message : 2O HAIX[E MESY T
" size: MY = U= z[M ZO
= msg_type : O{fH HA|X|E ZOISYX| 27
0:7rg €% =02 HA[X]
Fal i msg_typeO| olfid 4l = WM HAIX]
=761 msg_typeo| AL gt 2L} AL Z2 A

(R} HEHE F2 oM 29)

oA
bt
>
£y
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st
rE
=
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>
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= flags
IPC NOWAIT?} Q= 42 : AKX E 2S£
IPC_NOWAIT : HA|X|E Bt 4= Q= 4L H rn (
MSG_NOERROR : A|X| LHE0| sizeELC} 2 42 XNES HEUD HA HE|
MSG_NOERRORZ} Q=0 Z0|7t sizeELC} 2 A : msgrcv A If
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j mqgueue Sample Code #1(1)

/* mag.h */

#include <stdio.h>
#include <stdlib.h>
#include <sys/types.h>
#include <sys/ipc.h>
#include <sys/msg.h>
#include <string.h>
#include <errno.h>

#define QKEY  (key_t) 0100
#define QPERM 0660

#define MAX_NAME_LENGTH 50
#define MAX_PRIORITY 10

typedef struct {

long mtype;

char mtextfMAX_NAME_LENGTH + 1];
} q_entry;
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maueue Sample Code #1(2)

#include "mq.h"

int enter_q (char *objname, int priority)
{

int len, s_qid;

g_entry s_entry;

if ((len = strlen(objname)) > MAX_NAME_LENGTH) {
fprintf(stderr, "name too long\n");
return (-1);

}

if ((priority > MAX_PRIORITY) | | (priority < 0)) {
fprintf(stderr, "invalid priority level\n");
return(-2);

}

if ((s_qid = msgget(QKEY, IPC_CREAT | QPERM)) == -1) {
perror("msgget failed");
return (-3);

}

s_entry.mtype = (long) priority;
strncpy(s_entry.mtext, objname, MAX_NAME_LENGTH);

if (msgsnd(s_qid, (void *)&s_entry, (size_t) len, 0) == -1) {
perror("msgsnd failed");
return (-4);

}

else
return(0);

void main(int argc, char **argv)

{

int priority;

if (argc !=3) {
fprintf(stderr, "usage : %s objname priority\n", argv[0]);
exit(1);

}

if (((priority = atoi(argv[2])) <=0) || (priority > MAX_PRIORITY))

fprintf(stderr, "invalid priority\n");
exit(2);

if (enter_g(argv[1], priority) < 0) {
fprintf(stderr, "enter failure\n");
exit(3);

}

exit(0);
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j mqgueue Sample Code #1(3)

#include "mq.h"

void main()

{

int mlen, r_qid;
g_entry r_entry,;

if ((r_gid = msgget(QKEY, IPC_CREAT | QPERM)) == -1) {
perror("msgget failed");
exit(-1);

}

for (i) {
if ((mlen = msgrev(r_gid, &r_entry, sizeof(g_entry), (-1 * MAX_PRIORITY), MSG_NOERROR)) == -1) {
perror("msgrcv failed");
exit(-2);

}
else {
r_entry.mtext[mlen] = 'W0’;
printf("WnPriority : %ld ¥tName : %s#n", r_entry.mtype, r_entry.mtext);

——
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1 mqueue Sample Code A&l 0

cara% client testl 7
cara% client test2 2 S
cara% client test3 6
cara% client test4 1
cara% client test5 8
cara% client test6 4
cara% server

Priority : 1 Name : test4

Priority : 2 Name : test2

Priority : 4  Name : test6
Priority : 6  Name : test3

Priority : 7 Name : testl

Priority : 8 Name : test5
ACcara%
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msgctl

" 37H| =H —
" AR 7o HEfEE 27
* OAIX] Fof 2tAE Ko HYE
TOALE YoM FE STE A

#include <sys/msg.h>

int msgctl(int mqid, int command, struct msqid_ds *msq_stat);
* mqid: 72t HAIX] 7 A FX;
" msqid_ds =82 A& &

struct ipc_perm msg_perm; [F A - 617} */

msggnum_t msg_gnum; T Ao HA|X] %= */
msglen_t msg_qbytes; F Aol XL HIO|E = */
pid_t msg_lspid; /* OpX| 2t msgsndE s TN H'lg */
pid_t msg_lIrpid; /* OFX| 2 msgrevE $alish TEMA S */
time_t msg_stime; /* OrX|2F msgsnd A7+ */

time_t msg_rtime; /* OFX|2F msgrev A|ZF */

time_t msg_ctime; /% OFX|aF A A|Zt*/

= command
IPC_STAT : HA|X| F MEfHEZE msq_stat0] E= =2 X|A|
IPC_SET : HA|X| 7 &fEf HE HZE
msq_stat.msg_perm.uid
msq_stat.msg_perm.gid
msq_stat.msg_perm.mode
msq_stat.msg_qgbytes
IPC_RM : AJARIOI A Of BIAIX| 5 AfH|
Ol msq_stat2 NULLZ AH
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j mqgueue Sample Code #2

#include <stdio.h>
#include <stdlib.h>
#include <sys/types.h>
#include <sys/ipc.h>
#include <sys/msg.h>
#include <time.h>

void main(int argc, char* argvl[])
{
key_t mkey;
int  msq_id;
struct msqgid_ds msq_status;

if (argc != 2) {
fprintf(stderr, "usage : %s keyval#n", argv[0]);
exit(1);

}

mkey = (key_t) atoi(argv[1]);
if (msq_id = msgget(mkey, 0)) == -1) {

perror("msgget failed");
exit(2);

}

if (msgctl(msq_id, IPC_STAT, &msq_status) == -1) {
perror("msgctl failed");
exit(3);

}

printf("WnKey : %d #Wtmsg_gid : %d", mkey, msq_id);

printf("Wn%d messages on queue", msqg_status.msg_gnum);

printf("WnLast send by %d at %s", msq_status.msg_Ispid, ctime(&msq_status.msg_stime));
printf("WnLast recv by %d at %s", msq_status.msg_Irpid, ctime(&msq_status.msg_rtime));
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ipcs2t ipcrm H A

IPC MH|E 0|8%7| 2I3t 27X B3
" ipcs : IPC MH|O| oiX} MEf =5

cara% ipcs
IPC status from <running system> as of 2011H 5& 24 32 A 235 05A| 262 07=
T ID KEY MODE OWNER GROUP
Message Queues:
q 0 0x40 --rW-rw---- kgu  prof
Shared Memory:
Semaphores:
cara%

" jpcrm : A|AEICO 2 HEE IPC MH| H7H (AFA EE= super user@t 0|2 7+s)
cara% ipcrm -q 0
cara% ipcs
IPC status from <running system> as of 2011 58 242 22 23 05A| 28& 04=%
T ID KEY MODE OWNER GROUP
Message Queues:
Shared Memory:
Semaphores:
cara%
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