shell

Linux

Linux

pipe

2
CIPCC
System V IPC
Sockets
SystemV
3
7.1
UNIX
Linux
3
pipe /

IPC

Linux
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4KB

7.1

iRz
filegt 4

f mode

f pos

f flags

f count

f owner

f mode

f op

pipe
pipe

Linux

write()

VFS

f wersion

private data

HiEW

7.1.1 Linux
Linux
°
1 4KB
°
read()
read()
1
Linux
VFS inode file
VFS
HEl
tilegt 4
f mode
f pos
f flags
f count
f owner
f inode
fop |— node
f version
private data
il B tEwrite
7.1
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7.1 file
2
fs/pipe.c pipe.c
pipe_read() pipe_wrtie()
VFS
write()
file file
VFS
VFS
pipe.c
7.1.2
pipe() open() pipe()
int pipe int fd[2]
read()
write() pipe()
fd[0] read() fd[1] write()
fd[0] fd[1] file pipe()
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pipe

fork() exec()

pipe()

#include <stdio.h>
#include <unistd.h>
#include <sys/types.h>
int main void
{
int
pid_t
char
char

fd[2], nbytes;

childpid;

string[] = "Hello, world!\n";
readbuffer[80];

pipe fd
if childpid = fork() == -

printf
exit 1

"Error:fork" ;

}

if childpid == /*
{
close fd[0] ; /* */
write fd[1], string, strlen string ;
exit 0

else /*

close fd[1] ; /* */

fork()
pipe()

Iseek()

*/

*/

nbytes = read fd[0], readbuffer, sizeof readbuffer ;

printf "Received string: %s", readbuffer

}

return 0
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fentl ) 0_NONBLOCK
# include <fcntl.h>

fentl  fd,F_SETFL,0_NONBIOCK

7.1.3 CFIFOC

Linux FIFO
FIFO
FIFO FIFO
FIFO FIFO

shell mknod
mknod()
mknod()

#include <sys/type.h>
#inlcude <sys/state.h>
#include <fcntl.h>
#include <unistd.h>

int mknod char *pathname,node_t mode, dev_t dev
pathname mode
S_IFIFO dev
0
open()
open()
read() write()
fentl ) 0_NONBLOCK read() write()
EAGAIN

FIFO

write() Linux 4KB
FIFO
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7.2 signal
DEL DEL
7.2.1
32 1386 32
32 64 Alpha AXP 64 64
Linux i386 32 include/asm/signal _h 7.1
7.1
SIGHUP 1
SIGINT CTRL—C 2
SIGQUIT ctrl_c 3
SIGILL 4
SIGTRAP 5
SIGABRT abort 6
SIGIOT 10T 6
SIGBUS 7
SIGFPE 8
SIGKILL 9
SIGUSR1 #1 10
SIGSEGV 11
SIGUSR2 #2 12
SIGPIPE 13
SIGALRM 14
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SIGTERM Kill 15
SIGCHLD 17
SIGCONT 18
SIGSTOP 19
SIGTSTP 20
SIGTTIN 21
SIGTTOU 22
SIGPWR 30
1
SIGKILL SIGSTOP
2
3
1
2
7.2
/
v
7.2
7.2
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7.2.2
POSIX Signal Mask
CTRL+C
CTRL+C
do_exit()
CTRL+C SIGINT
CTRL+C
1
2 1
Linux

kernel/signal.c

int sigemptyset sigset t *mask

int sigfillset sigset t *mask, int signum
int sigdelset sigset t *mask, int signum
int sigaddset sigset t *mask, int signum
int sigisnumber sigset t *mask, int signum

sigprocmask()
kernel/signal.c

2

int sys_sigprocmask int how, sigset_t *set, sigset_t *oset

set
how
SIG_BOLCK set
SIG_UNBOCK set
SIG_SETBLOCK set
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SIGINT
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switch how {
case SIG_BLOCK:
current->blocked |= new_set;
break;
case SIG_UNBLOCK:
current->blocked &= ~new_set;
break;
case SIG_SETMASK:
current->blocked = new_set;

break;

default:

return -EINVAL;

}
current task_struc

3 oset
sigpending()
7.2.3

signal () Linux

int sigaction sig,&handler,&oldhandler
int sigreturn &context
int sigprocmask int how, sigset_t *mask, sigset_t *old

int sigpending sigset_t mask
int kill pid_t pid, int sig
long alarm long secs
int pause void
sigset_t
typedef unsigned long sigset_t; /* 32 */

1 ill

KillQ

int kill pid_t pid, int sig
sig pid

pid
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pid>0 sig
pid=0 killQ
p
pid=-1 1inux sig
pid<-1 -pid
killQ)
ID
2 ause() alarm(Q)
SIGALARM Alarm()
0 alarmQ)
AlarmQ)
pause()
CPU
7.2.4
sigaction()

int sys_sigaction

pid

init

alarmQ)

struct sigaction * oldaction

sigaction

struct sigaction {

__sighandler_t sa_handler;
sigset_t sa_mask;

unsigned long sa_flags;

void *sa_restorer

1
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void

include/asm/signal .h

sig
root
pause()
pause()
alarmQ)
secs

CAI
30s

CPU

int signum, const struct sigaction * action,



__sighandler_t

typedef void *__sighandler_t int ;
sa_handler sa_mask
signum

Sa_flags OR
SA_ONESHOT
SA_NOMASK sigaction sa_mask
Linux 3
#define SIG_DFL __sighandler t 0 *
#define SIG_IGN __sighandler_t 1 *
#define SIG_ERR __sighandler_ t -1 *

sigaction()

int sys_sigaction int signum, const struct sigaction * action,
struct sigaction * oldaction

{

struct sigaction new_sa, *p;

if signum<l || signum>32

return -EINVAL;
/* 1 32 */
if signum==SIGKILL || signum==SIGSTOP

return -EINVAL;
/*SICGKILL  SIGSTOP */
p = signum - 1 + current->sig->action;

/* signum  action */

if action {

int err = verify_area VERIFY_READ, action, sizeof *action

/* action */
if err
return err;
memcpy_fromfs &new_sa, action, sizeof struct sigaction
/*  actoin */
new_sa.sa_mask |= _S signum ;
/* signum */
if new_sa.sa_flags & SA_NOMASK
new_sa.sa_mask &= ~_S signhum ;
/* SA_NOMASK signum
new_sa.sa_mask &= _BLOCKABLE;
/* SIGKILL ~ SIGSTOP */
if new_sa.sa handler != SIG_DFL && new_sa.sa_handler !=SIG_IGN

err = verify_area VERIFY_READ, new_sa.sa_handler, 1

/* signum
*/
if err
return err; }

}
if oldaction {

*/
*/

*/

*/

{

-273 -



Linux

int err = verify_area VERIFY_WRITE, oldaction, sizeof *oldaction ;

if err
return err;
memcpy_tofs oldaction, p, sizeof struct sigaction
/* */
}

if action {

*p = new_sa;

check_pending signum ;

}

return O;
}
Linux

sigaction()

7.2.5

Linux

task_struct
Blocked

SIGKILL SIGSTOP
sigprocmask() task_struct
sigaction
sigaction

sigaction() sigaction

uid  gid
task_struct  signal 1

INTERRUPTIBLE
RUNNING

signal
sigaction
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1 sigaction
2
3
Linux POSIX
blocked
sigaction() Linux
blocked
Linux
7.2.6
Linux signal ()
Signal ()

#include <signal.h>
#include <unistd.h>

void * signal int signum, void *handler

signal()

#include <stdio.h>
#include <signal.h>
#include <unistd.h>

int ctrl_c_count=0;
void * old_handler INT ;
void ctrl_c int ;
main()
{
int c;

old_handler = signal SIGINT,ctrl_c

while c=getchar() ! = "\n" ;

blocked

int

printf "ctrl-c count = %d\n",ctrl_c_count

void signal SIGINT,old _handler ;
}

void ctrl_c int signum

SIGKILL

int

SIGSTOP

blocked
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1PC

{
void signal SIGINT,ctrl_c
++ctrl_c;
}
ctrl _c SIGINT SIGINT ctrl _c
SIGINT Main()

old_handler = signal SIGINT,ctrl_c
signal () SIGINT
ctrl_c Signal )
older_handler

SIGINT
ctrl_c _count SIGINT
signal) SIGINT ctrl_c
signal ()
7.3 System V IPC
Linux 3 system

semaphores Linux
System V 1PC

System V IPC
Linux System V IPC pc_perm

linux/ipc.h
struct ipc_perm
{
key t key; /* */
ushort uid; /* */
ushort gid;
ushort cuid; /* */
ushort cgid;
ushort mode; /* */
ushort seq; /* */
};
key

System V IPC 0
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System V IPC

7.3.1
E.W.Dijkstra 1965
Linux
semaphore test set
1
1 1 1
1 0
1
-1
1
1
1
0o 1
Linux
1
Linux
include/linux/sem.h
1 sem
struct sem {
int semval; /* */
int  sempid; /* *
};
2 set semid_ds

struct semid_ds {
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struct ipc_perm sem_perm; /* IPC */
long sem_otime; /* semop */
long sem_ctime; /* */
struct sem *sem_base; /* */
struct sem_queue *sem_pending; /* */
struct sem_queue **sem_pending_last; /* */
struct sem_undo *undo; /* undo */
ushort sem_nsems; /* */
Y
3 sem_queue
struct sem_queue {
struct sem_queue * next; /* */
struct sem_queue ** prev; /* , ¥ g->prev ==q */
struct wait_queue * sleeper; /* */
struct sem_undo * undo; /* undo */
int pid; /* */
int status; /* */
struct semid_ds * sma; /* */
struct sembuf * sops; /* */
int nsops; /* */

7.3 semid_ds sem_base

sem ““semid_ds””

7.3
Linux
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FeEHH

e EESE
(semid ds)
sem_perm
sem otime .
sem._ctime FSEESRF
sem base (semn queue)
sem_pending -
next
sem_peinding last prev
. sem undo sleeger
SET NSEmns proc_next Un. °
B id next pid
sermid status
sermad] sma sembuf
sop
nsops
7.3 System V IPC
2 semget()
segget()
int semget key t key, int nsems, int semflg
1PC
-1
semget() 1
semflg
e |PC_CREAT
e IPC_EXCL IPC_CREAT
IPC_CREAT semget()
IPC_EXCL  IPC_CREAT
-1 IPC_EXCL IPC_CREAT
System V IPC
3 nsems ““linux/sem.h””
#define SEMMSL 250 /* <= 8 000 max num of semaphores per id */
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nsems

int open_semaphore_set key t keyval, int numsems

{
int sid;
if I numsems
return -1 ;
if sid = semget  keyval, numsems, IPC_CREAT | 0660 = -
{
return -1 ;
}
return sid ;
}
0660
-1
3 : semop()
int semop int semid, struct sembuf *sops, unsigned nsops ;
0
-1
semop() 1 semid semget()
2 sops 3 nsops
sops sembuf /inclide/linux/sem.h

struct sembuf {

ushort sem_num; /* */
short  sem_op; /* 0 */
short  sem_flg; /* IPC_NOWAIT  SEM_UNDO*/
1
sem_op sem_op
IPC_NOWAIT
sem_op
semop O 0
100%
Linux
0 0
Linux
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Linux sem_queue sem_queue
sem_pending  sem_pending_last

sem_queue sleeper
semop()
1
sembuf
struct sembuf sem_lock = { 0, -1, IPC_NOWAIT };
0
-1 sem_op IPC_NOWAIT
sembuf semop()
if semop sid, &sem_lock, 1 == -
fprintf stderr,"semop\n" ;
3 nsops sembuf
sid IPC
struct sembuf sem_unlock = { 0, 1, IPC_NOWAIT };
1 0
4 : semctl ()
int semctl int semid, int semnum, int cmd, union semun arg ;
-1
semctl()
semctl() 1 semid 2 semnum
0
e cmd 7.2
e arg semun include/linux/sem.h
/* arg for semctl system calls. */
union semun {
int val; /* value for SETVAL */
struct semid_ds *buf; /* buffer for IPC_STAT & IPC_SET */
ushort *array; /* array for GETALL & SETALL */
struct seminfo *__buf; /* buffer for IPC_INFO */
void *__pad;
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7.1 _buf _pad
Linux
UINX
7.2 cmd
IPC_STAT semid_ds semun buf
IPC_SET semid_ds ipc_perm semun  buf
IPC_RMID
GETALL semn
GETNCNT
GETPID semop() PID
GETVAL
GETZCNT 100%
SETALL GETALL
SETVAL val
semnum GETVAL
semnum
int get_sem_val int sid, int semnum
{
return semctl sid, semnum, GETVAL, O ;
}
3
5
<« kill ~”
Linux semadj
sem_undo include/linux/sem.h
/* undo undo */
struct sem_undo {
struct sem_undo * proc_next; /* sem_undo */
struct sem_undo * 1id_next; /* sem_undo */
int semid; /* */
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short * semadj; /* */
}
sem_undo task_struct
“c *? Linux
sem_undo
sem_undo task_struct

semid_ds

Linux sem_undo
sem_undo task_struct

7.3.2

Minlx 1/0

Linux
IPC Linux msgque
msgid_ds

1 msgbuf
msgbuf

include/linux/msg.h
/* msgsnd  msgrcv */
struct msgbuf {
long mtype; /* */
char mtext[1]; /* */
Y
mtext mtext

struct my_msgbuf {
long mtype; /* */
long request_id; /* */
struct client info; /* */
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Linux
include/linux/msg.h
#define MSGMAX 8192 /* max size of message bytes */
8192 mtype 4
2 msg
msg include/ linux/msg.h
struct msg {
struct msg *msg_next; /* */
long msg_type; /* */
char *msg_spot; /* */
short msg_ts; /* */
Y
msg_next
3 msgid_ds
/* msqid_ds */
struct msqid_ds {
struct ipc_perm msg_perm;
struct msg *msg_first; /* */
struct msg *msg_last; /* */
time_t msg_stime; /* */
time_t msg_rtime; /* */
time_t msg_ctime; /* */
ushort msg_chytes; /* */
ushort msg_gnum; /* */
ushort msg_gbytes; /* */
ushort msg_lspid; /* pid */
ushort msg_lrpid; /* pid */
}:
2 : msgget()
msgget()
int msgget key t key, int msgflg ;
: -1
semget()
msgflg
e |PC_CREAT
e |PC_EXCL IPC_CREAT
IPC_CREAT semget()
IPC_EXCL  IPC_CREAT
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-1 IPC_EXCL IPC_CREAT

1PC 8

int open_queue key_t keyval

{
int qid;
if gid = msgget  keyval, IPC_CREAT | 0660 = -
{
return -1 ;
}
return qid ;
}
0660
-1
3 msgsnd()
msgsnd()
int msgsnd int msqid, struct msgbuf *msgp, int msgsz, int msgflg ;
0 -1
msgsnd() 1 msgget() 2 msgp
msgsz
4
msgflg 0 IPC_NOWAIT
IPC_NOWAIT
int send_message int qid, struct mymsgbuf *gbuf
{
int result, length;
/* mymsgbuf */
length = sizeof struct - sizeof long
if result = msgsnd qid, gbuf, length, O = -
{
return -1
}
return result ;
}
gbuf gid
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ipcs
msgrev()

4 msgrcv()

int msgrecv int msqid, struct msgbuf *msgp, int msgsz, long mtype, int

msgflg ;
-1
1 msgget() 2
msgp 3 msgsz
4
4 mtype
msgp
mytype 0
msgflg IPC_NOWAIT
ENOMSG msgrcev()
EIDRM
EINTR

int read_message int qid, long type, struct mymsgbuf *gbuf

{
int result, length;
/* mymsgbuf */
length = sizeof struct mymsgbuf - sizeof long ;
if result = msgrcv  qid, gbuf, length, type, 0 = -

return -1 ;

}
return result ;

}

7.3.3

IPC

IPC
System V IPC Linux
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shmid_ds include/linux/shm_h
/* shmid_ds . */
struct shmid_ds {
struct ipc_perm shm_perm; /* */
int shm_segsz; /* */
time_t shm atime; /* */
time_t shm_dtime; /* */
time_t shm_ctime; /* */
unsigned short shm_cpid; /* pid */
unsigned short shm_lpid; /* pid */
short  shm_nattch; /* */
/* */
unsigned short shm_npages; /* */
unsigned long  *shm_pages; /* frames -> SHMMAX */
struct vm_area_struct *attaches; /* */
¥
7.4 shmid_ds
shm_perm g
shm_segsz
shm_npages
shm_pages
attaches . vm_area_struct . vm_area_struct

vm_next_shared J vm_next_shared

vm_pte vm_pte

7.4

1 Linux
vm_area_struct
shmid_ds
shmid_ds
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3 shmget()
int shmget key t key, int size, int shmflg
, -1
shmget()
4 shmat()

int shmat int shmid, char *shmaddr, int shmflg

-1
shmid shmget() shmaddr
shmflag SHM_RDONLY

shmaddr

char *attach_segment int shmid

{

return shmat shmid, 0, 0
}
5 shmctl ()

int shmctl int shmqid, int cmd, struct shmid_ds *buf ;

0 -1
semctl()
e IPC _STAT shmid_ds buf
e |IPC SET buf shmid_ds ipc_perm
e IPC_RMID
e IPC_RMID
shmdt()
shmid_ds shm_nattch 1
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