< IPC(InterProcess Communication) : 프로세스간 통신 >

** 커널의 IPC (InterProcess Communication) 초기화 **

start_kernel()

↓
ipc_init(){


sem_init();     // semaphore에 대한 초기화


msg_init();     // message queue에 대한 초기화


shm_init();     // shared memory에 대한 초기화


return;

}

msg_init (void)

{


ipc_init_ids(&msg_ids, msg_ctlmni);
// ctlmni : 16

}

void ipc_init_ids ( msg_ids , size )

{


msg_ids.size = size;


msg_ids.in_use = 0;


msg_ids.max_id = -1;



.



.



.


msg_ids.entries = ipc_alloc(sizeof(struct ipc_id) * size);

    …
    for (i = 0; i < msg_ids.size; i++)

        msg_ids.entries[i].p = NULL;

}
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( 나중에 사용자가 시스템으로부터 message queue를 얻기위해 msqid = msgget(…)을

  호출하면 최종적으로

asmlinkage long sys_msgget (key_t key, int msgflg) {

.

.

.


ret = newque(key, msgflg);
“static struct ipc_ids msg_ids”
.

.

.


return ret;

}

static int newque (key_t key, int msgflg)

{


int id;


struct msg_queue *msq;


msq  = (struct msg_queue *) kmalloc (sizeof (*msq), GFP_KERNEL);

/* msg_ids.entries[i].p == NULL 인지 찾는다. 

찾으면 msg_ids.entries[i].p = &msg(q_perm 연결

*/


         id = ipc_addid(&msg_ids, &msq->q_perm, msg_ctlmni);

msq->q_perm.mode = (msgflg & S_IRWXUGO);


msq->q_perm.key = key;

.

.

.


INIT_LIST_HEAD(&msq->q_messages);


INIT_LIST_HEAD(&msq->q_receivers);


INIT_LIST_HEAD(&msq->q_senders);


return msg_buildid(id,msq->q_perm.seq);

}

#define msg_builddid(id, seq) \


ipc_buildid( &msg_ids, id, seq)

결국, msqid = msgget(…)에서 msqid가 의미하는 것은 msg_ids.entries[]에서의 index
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( 사용자가 message buffer에 메시지를 담아 msgsnd(…) 하게 되면 최종적으로

asmlinkage long sys_msgsnd (int msqid, struct msgbuf *msgp, size_t msgsz, int msgflg)

{

         struct msg_queue *msq;

         struct msg_msg *msg;
.

.

.         

         msg = load_msg(msgp->mtext, msgsz);

         msg->m_type = mtype;

         msg->m_ts = msgsz;

         msq = msg_lock(msqid);
         if(msgsz + msq->q_cbytes > msq->q_qbytes ||

                 1 + msq->q_qnum > msq->q_qbytes) {

                 struct msg_sender s;

                 if(msgflg&IPC_NOWAIT) {

                         err=-EAGAIN;

                         goto out_unlock_free;

                 }




/* IPC_WAIT flag 이면 */

                 ss_add(msq, &s);

                 msg_unlock(msqid);

                 schedule();

                 current->state= TASK_RUNNING;
.

.

.

         }

         if(!pipelined_send(msq,msg)) {

                 /* noone is waiting for this message, enqueue it */

                 list_add_tail(&msg->m_list,&msq->q_messages);

                 msq->q_cbytes += msgsz;

                 msq->q_qnum++;

         }

.

.

.

}
static struct msg_msg* load_msg(void* src, int len)

{

         struct msg_msg* msg;

         struct msg_msgseg** pseg;

         msg = (struct msg_msg *) kmalloc (sizeof(*msg) + alen, GFP_KERNEL);

         msg->next = NULL;

         if (copy_from_user(msg+1, src, alen)) {

                 err = -EFAULT;

                 goto out_err;

         }

         len -= alen;

         src = ((char*)src)+alen;

         pseg = &msg->next;

         while(len > 0) {


/* msg_msgseq를 할당하고 남은 길이 만큼 copy_from_user를 호출하여 kernel 


   memory에 message를 담는다.

        */

         }

         return msg;

}
즉, msg_msg
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< message queue 관련 자료구조 >

struct msg_queue {

         struct kern_ipc_perm q_perm;

         time_t q_stime;                 /* last msgsnd time */

         time_t q_rtime;                 /* last msgrcv time */

         time_t q_ctime;                 /* last change time */

         unsigned long q_cbytes;         /* current number of bytes on queue */

         unsigned long q_qnum;           /* number of messages in queue */

         unsigned long q_qbytes;         /* max number of bytes on queue */

         pid_t q_lspid;                  /* pid of last msgsnd */

         pid_t q_lrpid;                  /* last receive pid */

         struct list_head q_messages;

         struct list_head q_receivers;

         struct list_head q_senders;

};
struct kern_ipc_perm

{

         key_t           key;

         uid_t           uid;

         gid_t           gid;

         uid_t           cuid;

         gid_t           cgid;

         mode_t          mode; 

         unsigned long   seq;

};
static struct ipc_ids msg_ids;

struct ipc_ids {

         int size;

         int in_use;

         int max_id;

         unsigned short seq;

         unsigned short seq_max;

         struct semaphore sem;   

         spinlock_t ary;

         struct ipc_id* entries;

};
struct ipc_id {

         struct kern_ipc_perm* p;

};
/* one msg_msg structure for each message */

struct msg_msg {

         struct list_head m_list; 

         long  m_type;          

         int m_ts;           /* message text size */

         struct msg_msgseg* next;

         /* the actual message follows immediately */

};
struct msg_msgseg {

         struct msg_msgseg* next;

         /* the next part of the message follows immediately */

};
 /* one msg_receiver structure for each sleeping receiver */

struct msg_receiver {

         struct list_head r_list;

         struct task_struct* r_tsk;

         int r_mode;

         long r_msgtype;

         long r_maxsize;

         struct msg_msg* volatile r_msg;

};
struct msg_sender {

         struct list_head list;

         struct task_struct* tsk;

};
이후 최종 모양은
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