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IPC ?

×definition

Á : , mmap ( ), , , 

, 

Á : SysV , , 

×SysV IPC vs POSIX IPC

ÁSysV POSIX 
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System V IPC

×Semaphore

Á1968, Dijkstra Cooperating sequential processes 

ÁSysV

×Shared Memory

×Message Queue
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SysV IPC utility

×SysV IPC 

×

ipcs IPC status, SysV IPC 

ipcrm IPC remove, SysV IPC .

$ ipcs ïa

------ Shared Memory Segments --------

key        shmid      owner      perms      bytes      nattch     status      

0x00000000 38109184   sunyzero  600        393216     2          dest         

é ( )é

0x00000000 48398355   sunyzero  600        393216     2          dest         

------ Semaphore Arrays --------

key        semid      owner      perms      nsems 

------ Message Queues --------

key        msqid      owner      perms      used - bytes   messages
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SysV IPC Key

×Key ID

Ákey_t 

Áftok(3) ( )

ÁIPC_PRIVATE: ID ( = 0)

shm_key = ftok("/usr/local/bin/ipc_daemon", 101);

ftok(3)

(unique key)
!
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POSIX IPC

× IPC system call

Á SysV IPC 

Álinux rt library
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mmap

× , memory

ÁSVR4 1:n 

Á :

×

Á mmap

Á (attach)

Á :

Ámmap
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mmap (con't)

×

Ámmap

×

Áshared

Áprivate

mmap(2) (mmap )

munmap(2)

msync(2)
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mmap(2)

×mmap(2) 

Ástart : (page ...) : NULL 

Álength : mmap (byte)

Áprot : PROT_EXEC, PROT_READ, PROT_WRITE, PROT_NONE

Áflags : MAP_FIXED, MAP_SHARED, MAP_PRIVATE

Áfd : mmap

Áoffset : offset

void  *  mmap(void *start, size_t length, int prot , int flags, 

int fd, off_t offset);
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msync(2)

×msync(2) 

Ástart : 

Álength : mmap (byte)

Áflags

int msync(void *start, size_t length, int flags);

MS_ASYNC
msync , 

msync

MS_SYNC msync

MS_INVALIDATE
, 

( )
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munmap(2)

×munmap(2) 

Ástart : 

Álength : mmap (byte)

int munmap(void *start, size_t length);
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mmap: example

×mmap_ex2.c (1/3)

#define MMAP_FILENAME   "shared_mmap"

#define MMAP_SIZE       64

char contents[]="(*) What's difference between Shared mmap and Private mmap?    - end - ";

int main(int argc, char **argv)

{

int     fd, flag_mmap, n_write;

char    *p_map, a_input[100];

if (argc != 2) {

printf("Usage : %s <s | p> \ n", argv[0]); return EXIT_FAILURE;

}

fd = open(MMAP_FILENAME, O_RDWR|O_CREAT, 0664);

if (fd == - 1) {

printf("Fail: open(): (%d:%s) \ n", errno, strerror(errno)); return EXIT_FAILURE;

}

if ((n_write = write(fd, contents, sizeof(contents)) ) == - 1) {

printf("Fail: write(): (%d:%s) \ n", errno, strerror(errno)); return EXIT_FAILURE;

}

printf("%d byte writing... to file - > %s \ n", n_write, MMAP_FILENAME);
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mmap: example (con't)

×mmap_ex2.c (2/3)
if (*argv[1] == 's') {

flag_mmap = MAP_SHARED;

} else {

flag_mmap = MAP_PRIVATE;

}

p_map = mmap((void *)0, MMAP_SIZE, PROT_READ|PROT_WRITE, flag_mmap, fd, 0);

if (p_map == MAP_FAILED) {

printf("Fail: mmap(): (%d:%s) \ n", errno, strerror(errno)); 

return EXIT_FAILURE;

}
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mmap: example (con't)

×mmap_ex2.c (3/3)

while (1) {

printf("'*' print Current mmap otherwise input text to mmap. >>");

if (fgets(a_input, sizeof(a_input), stdin) == NULL){/* error handling */}

if (a_input[0] == '*') {

printf("Current mmap - > '%.*s' \ n", MMAP_SIZE, p_map);

} else {

memcpy(p_map, a_input, strlen(a_input));

if ( msync(p_map, MMAP_SIZE, MS_SYNC) == - 1) { /* sync. */

printf("Fail: msync():(%d:%s) \ n", errno, strerror(errno));

return EXIT_FAILURE;

}

}

}

return EXIT_SUCCESS;

}
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mmap: example (con't)

×mmap_ex2 
$ ./mmap_ex2 s

74 byte writing... to file - > shared_mmap

'*' print Current mmap otherwise change mmap. >> *

Current mmap - > '(*) What's differents between Shared mmap and Private mmap?     '

'*' print Current mmap otherwise change mmap. >> New memory map data

'*' print Current mmap otherwise change mmap. >> *

Current mmap - > 'New memory map data

s between Shared mmap and Private mmap?     '

shared_mmap 

?
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Shared memory

× IPC 

Á

Á

×SysV SHM vs POSIX SHM

ÁSysV SHM

ÁPOSIX

ÿPOSIX SHM mmap

ÿLinux kernel 2.4 /dev/shm POSIX SHM
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SysV SHM

×SysV SHM 

shmget(2) IPC id ( )

shmat(2) IPC id

shmctl(2)
.

( )

shmdt(2)
( )
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SysV SHM (con't)

× ??

Á (destroyed) 

Á !

# ipcs ïa

------ Shared Memory Segments --------

key        shmid      owner     perms      bytes      nattch     status

0x00000000 131072     root      600        393216     2          dest

0x00000000 163841     root      600        393216     2          dest
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SysV SHM: shmget

×wrapper (lib_sysv_shm.c)
int sysv_shmget(char *tok, key_t shm_fixkey, int size, int user_mode)

{

key_t   shm_key;

int shm_id;

if (tok != NULL) { /* */

if ((shm_key = ftok(tok, 1234) ) == - 1) {

return - 1;

}

} else {

shm_key = shm_fixkey; /* */

}

if ((shm_id = shmget(shm_key, size, IPC_CREAT|IPC_EXCL|user_mode) ) == - 1) {

if (errno == EEXIST){ /* ID */

shm_id = shmget(shm_key, 0, 0);

}

}

if (shm_id == - 1)

fprintf(stderr,"FAIL:shmget() %s [%s:%d] \ n",strerror(errno),__FUNCTION__,__LINE__);

return shm_id;

}
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SysV SHM: shmget (con't)

×shmget(2) 

Ákey : 

Ásize : (byte): 

Áshmflag

int shmget(key_t key, int size, int shmflg);

IPC_CREAT

IPC_EXCL
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SysV SHM: shmat

×shmat(2) 

Áshmid : shmget(2) IPC id

Áshmaddr : , NULL

Áshmflag : 

Áreturn value: attach , NULL

void *shmat(int shmid, const void *shmaddr, int shmflg);

SHM_RDONLY
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SysV SHM: shmdt

×shmdt(2) 

Áshmaddr : 

Á (detach) , 

int shmdt(const void *shmaddr);
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SysV SHM: shmctl

×shmctl(2) 

int shmctl(int shmid, int cmd, struct shmid_ds *buf);

struct shmid_ds { /* */

struct    ipc_perm shm_perm;  /* */

size_t    shm_segsz;      /* (bytes) */

time_t    shm_atime;      /* shmat() */

time_t    shm_dtime;      /* shmdt() */

time_t    shm_ctime;      /* */

pid_t     shm_cpid;       /* pid */

pid_t     shm_lpid;       /* pid */

shmatt_t  shm_nattch;     /* */

}



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

SysV SHM: shmctl (con't)

×shmctl(2) cmd

ÁIPC_STAT, IPC_INFO

IPC_STAT IPC ( , , )

IPC_SET IPC ( )

IPC_INFO IPC

IPC_RMID IPC ( SHM)

struct shmid_ds   shm_ds;

struct shminfo  shm_inf;

if (( shmctl(shm_id, IPC_STAT, &shm_ds) | 

shmctl(shm_id, IPC_INFO, &shm_inf) ) == - 1) {

fprintf(stderr,"FAIL: shmctl():%s [%s:%d] \ n",

strerror(errno),__FUNCTION__,__LINE__);

return - 1;

}
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SysV SHM: shmctl (con't)

×shmctl(2) (lib_sysv_shm.c)
int sysv_shmrm(int shm_id)

{

int     ret;

if ((ret = shmctl(shm_id, IPC_RMID, NULL) ) == - 1) {

fprintf(stderr,"FAIL:shmctl():%s [%s:%d] \ n",

strerror(errno), __FUNCTION__, __LINE__);

return - 1;

}

return ret;

}



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

SysV SHM: static library

×wrapper function

$ make libsysvipc.a

gcc - c - Wall - g - I../../../include lib_sysv_shm.c - o lib_sysv_shm.o

ar ruv libsysvipc.a lib_sysv_shm.o

ar: creating libsysvipc.a

a - lib_sysv_shm.o

$ ls

Makefile     lib_sysv_shm.c           lib_sysv_shm.o      libsysvipc.a


