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Co3paHue npoueccos
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Co3paHue npoueccos

pid_t fork();
pid_t vfork();



pid_t fork();

pid_t vfork();

pid_t forkpty(int *famaster,
char "name,
const struct termios *termp,
const struct winsize *winp);
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IepeBo npoLeccoB

14



@ ATpunoyTbl npoLecca

PID n PPID (Parent PID).

1. pid_t getpid();
2. pid_t getppid();




@ ATpunoyTbl npoLecca

PID n PPID (Parent PID).

—h

o

pid_t getpid();
pid_t getppid();

// PID=1 pna init.

// Ecnu poauTenbCKMM NpouLecc 3aBepuwaeTcs,
// noTomok nony4dyaet PPID=1.
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@ ATpunoyTbl npoLecca

UID, GID, EUID, EGID.

1. // “Kto cospan?”

2. // (PeanbHble naeHTMdMKATOPbI MNONb30BATENS W TPYNMbl).
ol uid t getuid();

4, int setuid(uid_t uid);

. gid_t getgid();

0. int setgid(gid_t gid);

7. // “OT ubero nuua BbinonHseTca?”

8. // (3bdeKTnBHbIE UAEHTUOUKATOPLI NONb30BATENS WU TPyNmnbl).
9. uid_t geteuid();
10. int seteuid(uid_t uid);
11. gid_t getegid();
12. int setegid(gid t gid);
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@ ATpunoyTbl npoLecca

KopHeBoW KaTanor.

o GY e

int chroot(const char *path);

// --- /var/new_root/somefile.txt
// --- chroot(“/var/new_root”);
// --- /somefile.txt
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@ ATpunobyTbl npoLiecca

Pa6o4yun kaTanor.

1. int chdir(const char *path);
2. int fchdir(int fd);




@ ATpunoyTbl npoLecca

Mpuopwurer.

o GY e

int nice(int incr);

// NZERO = 20
// NICE = 0..39
// NICE-20
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@ ATpunoyTbl npoLecca

OrpaHunyeHus.
1. int getrlimit(int resource, struct rlimit *rlp);
2. int setrlimit(int resource, const struct rlimit *rlp);
3. struct rlimit {
4, rlim_t rlim_cur;
. rlim_t rlim_max;
6. 3}
/. // RLIMIT CORE, RLIMIT CPU, RLIMIT DATA, RLIMIT FSIZE,
RLIMIT NOFILE, RLIMIT STACK, RLIMIT AS
8. // RLIM_SAVED MAX, RLIM_SAVED CUR, RLIM INFINITY
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Ef ATpunobyTbl npoLiecca

OrpaHunyeHus.
1.  long ulimit(int cmd, ..); // Ycrapesuwun
2. int getrusage(int who, struct rusage *r_usage);
3. // RUSAGE SELF, RUSAGE_CHILDREN
4., int prlimit(pid_t pid,
5. int resource,
6. const struct rlimit *new_limit,
7. struct rlimit *old limit);
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Ef’ ATpunobyTbl npoLiecca

NMepemeHHble OKPY>XXEeHMUSI.

DD e =

© ©0oN

extern char **environ;
// WMa=3Ha4yeHune

// WMa=3Ha4yeHune

//

// NMa=3HauyeHune

// \@

char *getenv(const char *var);

int putenv(char *string);

int setenv(const char *var, const char *val, int overwrite);
int unsetenv(const char *var);
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g

MopoXxaeHue npouecca yepes exec.

- int execl(const char *path, const char *arg, ...);
- int execv(const char *path, char *const argv[]);

- int execle(const char *path,
envp[1);
- int execve(const char ¥*path,

envp[1);

- int execlp(const char ¥file,
- int execvp(const char *file,

const char *arg, ..., char * const
char *const argv[], char *const

const char *arg, ...);
char *const argv[]);
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g

MopoXxaeHue npouecca yepes exec.

- int execl(const char *path, const char *arg, ...);
- int execv(const char *path, char *const argv[]);

- int execle(const char *path,
envp[1);
- int execve(const char ¥*path,

envp[1);

- int execlp(const char ¥file,
- int execvp(const char *file,

const char *arg, ..., char * const
char *const argv[], char *const

const char *arg, ...);
char *const argv[]);
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E;f lNopoXxxpaeHue npouecos

g

MopoXxaeHue npouecca yepes exec.

- int execle(const char *path,
envp[1);
- int execve(const char ¥*path,

envp[1);

- int execlp(const char ¥file,
- int execvp(const char *file,

- int execl(const char *path, const char *arg, ...);
- int execv(const char *path, char *const argv[]);

const char *arg, ..., char * const
char *const argv[], char ¥*const

const char *arg, ...);
char *const argv[]);
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Ef’ lNopoXxxpaeHue npouecos

g

MopoXxaeHue npouecca yepes exec.

- int execle(const char *path,
envp[1);
- int execve(const char *¥path,

envp[1);

- int execlp(const char ¥file,
- int execvp(const char *file,

- int execl(const char *path, const char *arg, ...);
- int execv(const char *path, char *const argv[]);

const char *arg, ..., char * const
char *const argv[], char ¥*const

const char *arg, ...);
char *const argv[]);
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@ Nopo)xaeHue npouecos

g

MopoXxaeHue npouecca yepes exec.

- int execle(const char *path,
envp[1);
- int execve(const char *¥path,

envp[1);

- int execlp(const char ¥file,
- int execvp(const char *file,

- int execl(const char *path, const char *arg, ...);
- int execv(const char *path, char *const argv[]);

const char *arg, ..., char * const
char *const argv[], char ¥*const

const char *arg, ...);
char *const argv[]);
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@ Nopo)xaeHue npouecos

MNMopoXxaeHue npouecca yepes system.

int system(const char *command);
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p— N
@ OXxupaHne noTomMmka

Kak npeporBpaTtntb 3o0mM6u?

o GY e

pid_t waitpid(pid_t pid, int *statusp, int options);

// pid <- PID wam -1
// options <- WNOHANG
// wait(&status) = waitpid(-1, &status, 0);
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McnonHeHue npoLecca

Po>xxpeHne
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McnonHeHue npoLecca

Po>xxpeHne

[OTOBHOCTb
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McnonHeHue npoLecca

Po>xxpeHne

[OTOBHOCTb

BbinonHeHne

/

O>xunpgaHue
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McnonHeHue npoLecca

Po>xxpeHne

[OTOBHOCTb

BbinonHeHne

CmepTb

/

AN

O>xunpgaHue
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read(...)
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read(...)

SIGNAL
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SIGNAL

read(...)

errno = EINTR
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OcHoBble TUMNbl CUrHaNoB.

COOXONOOAWDN

kill -l

SIGABRT
SIGALRM
SIGCHLD
SIGINT

SIGTERM
SIGKILL
SIGUSR1
SIGUSR2
SIGHUP

SIGRTMIN
SIGRTMAX

38



Ef CurHanbi

ANSI C.
1.  void handler(int signum)
2. {
3. /] ...
4. 3
// ANSI C

©ONO O

signal (SIGUSR1, handler);
signal (SIGUSR2, SIG_IGN);
signal (SIGTERM, SIG_DFL);
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POSIX.

1.
2
3
4.
)
6
/
8

// POSIX
struct sigaction {
void (*sa_handler)(int);
void (*sa_sigaction)(int, siginfo_t *, void *);
sigset_t sa_mask;
int sa_flags;
void (*sa_restorer)(void);
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POSIX.

1.
2
3
4.
)
6
/
8

// POSIX
struct sigaction {
void (*sa_handler)(int);
void (*sa_sigaction)(int, siginfo_t *, void *);
sigset_t sa_mask;
int sa_flags;

td (rea Y
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POSIX.
1. // POSIX
2. struct sigaction {
3. void (*sa_handler)(int);
4, void (*sa_sigaction)(int, siginfo_t *, void *);
. sigset t sa mask;
o. int sa_flags;
7. void(*sa—restererHveoiddr+
8.
0. int sigemptyset(sigset t *set);
10. int sigfillset(sigset_t *set);
11. int sigaddset(sigset t *set, int signum);
12. int sigdelset(sigset t *set, int signum);
13. int sigismember(const sigset_t ¥*set, int signum);
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POSIX.
1. // POSIX
2. struct sigaction {
S void (*sa_handler)(int);
4, void (*sa_sigaction)(int, siginfo_t *, void *);
. sigset t sa mask;
6. int sa_flags; // SA_NODEFER, SA RESETHAND, SA_SIGINFO,
SA_RESTART
7. void(*sa—restereryveid+
8. 3
0. int sigemptyset(sigset t *set);
10. int sigfillset(sigset_t *set);
11. int sigaddset(sigset_t *set, int signum);
12. int sigdelset(sigset t *set, int signum);
13. int sigismember(const sigset t *set, int signum);
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Ef CurHanbi

POSIX.
1. // POSIX
2. struct sigaction {
3. void (*sa_handler)(int);
4, void (*sa_sigaction)(int, siginfo_t *, void *);
. sigset t sa mask;
6. int sa_flags; // SA_NODEFER, SA _RESETHAND, SA_SIGINFO,
SA_RESTART
7. void(*sa—restereryveid+
8.
0. int sigemptyset(sigset t *set);
10. int sigfillset(sigset_t *set);
11. int sigaddset(sigset_t *set, int signum);
12. int sigdelset(sigset t *set, int signum);
13. int sigismember(const sigset t *set, int signum);
14. int sigaction(int signum, const struct sigaction *act, struct

Q P e b - | e,
S>S1yadCL1iorr “otudiue ),
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Ef CurHanbi

siginfo_t.
1. union sigval {
2. int sival _int;
3. void *sival ptr;
4. };
5. typedef struct {
6. int si signo;
7. int si _code; /* SI USER, SI KERNEL, SI QUEUE, SI TIMER */
8. union sigval si_value;
9. int si_errno;
10. pid t si pid;
11. uid t si uid;
12. void *si addr;
13. int si status;
14. int si band;
15. } siginfo_t;
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g

OTI'IpaBKa n oxxmnaaHmne curHana.

N a0 D=

int kill(pid_t pid, int signum);
int sigqueue(pid_t pid, int sig, const union sigval value);

int raise(int signum); // CuHxpoHHO.
int abort(); // SIGABRT
unsigned alarm(unsigned secs); // SIGALRM

int pause();
int sigwait(const sigset_t *set, int *signum);
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@ CurHanbi

Be3onacHoCTb.

1.

volatile sig atomic_t GlobalVariable;
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BrnokunpoBska
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BrnokunpoBska
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BrnokunpoBska

READ

WRITE
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BrnokunpoBska

Exclusive lock

Exclusive lock
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BrnokunpoBska
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BrnokunpoBska
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BrnokunpoBska
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BrnokunpoBska

Exclusive lock

Exclusive lock

Exclusive lock

Exclusive lock
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BrnokunpoBska

Exclusive lock

Exclusive lock

Exclusive lock

Exclusive lock
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BrnokunpoBska

Exclusive lock

Exclusive lock

Exclusive lock

Exclusive lock

S7



BrnokunpoBska

Shared lock
Shared lock
Shared lock

Exclusive lock
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BnokupoBKku B Koge.

—h

flock(fd, LOCK_EX):

2. flock(fd, LOCK _SH);
3.  flock(fd, LOCK UN);
4, flock(fd, LOCK_EX |
5. flock(fd, LOCK_SH |

LOCK_NB);
LOCK_NB);
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@ dannbl 67I0KUPOBOK

Y10 MbI XOoTM?

1.  if(lock(“filename™))

2. {

3. // Kakue-To pencreus
4. unlock(“filename”);
5 3

6. else

7. {

8. /] ...

9. 3
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E;f@ dannbl 67I0KUPOBOK

Peanusauyus lock().

return true;

1. bool lock(char *filename)

2. ({

3. int fd;

4, %g(fd = open(filename, O_WRONLY | O_CREATE | O_EXCL, 0))
5. {

0. return false;

7. )

8. close(fd);

9.

0.

—h




E;f dannbl 67I0KUPOBOK

Peanusauyus lock().

return true;

1. bool lock(char *filename)

2. ({

3. int fd;

4, %g(fd = open(filename, O_WRONLY | O _CREATE | O_EXCL, @))
5. {

0. return false;

7. )

8. close(fd);

9.

0.

—h




E;f dannbl 67I0KUPOBOK

Peanusauyus lock().

return true;

1. bool lock(char *filename)

2. ({

3. int fd;

4, %g(fd = open(filename, O_WRONLY | O_CREATE | O _EXCL, ©))
5. {

0. return false;

7. )

8. close(fd);

9.

0.

—h




Ef dannbl 67I0KUPOBOK

Peanusauusa unlock().

1. bool unlock(char *filename)
2. {

3. unlink(filename);

4. return true;

5. 3}
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O6Lwiune cmelleHus B hannax

Kakon-to dann...
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O6Lwiune cmelleHus B hannax

Kakon-to dann...
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O6Lwiune cmelleHus B hannax @

Kakon-to dann...

67



O6Lwiune cmelleHus B hannax @

Kakon-to dann...
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O6Lwiune cmelleHus B hannax @

[MNpouecc 1

Kakon-to dann...
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O6Lwiune cmelleHus B hannax @

[Mpouecc 1 [Mpouecc 2

Kakon-to dann...
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O6Lwiune cmelleHus B hannax @

[Mpouecc 1 [Mpouecc 2

Positio

Kakon-to dann...
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O6Lwiune cmelleHus B hannax @

[Mpouecc 1 [Mpouecc 2

Positio

Kakon-to cann...
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O6Lwiune cmelleHus B hannax @

Iseek(fd, NUMBER,
SEEK_SET);

[Mpouecc 1 [Mpouecc 2

Positio

Kakon-to cann...
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O6Lwiune cmelleHus B hannax @

Iseek(fd, NUMBER,
SEEK_SET); : Iseek(fd, O,
? K_CUR);

[Mpouecc 1 [Mpouecc 2

Positio

Kakon-to cann...
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HenmeHoOBaHHbIEe KaHanbl

int pipe(int 7d[2]);
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HenmeHoOBaHHbIE KaHalbl

fd[1] fd[O]




HenmeHoOBaHHbIEe KaHanbl

fd[1] fd[O]

Kanan
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fd[1] fd[O]

Kanan




HenmeHoOBaHHbIEe KaHanbl

fd[1] fd[O]

Kanan
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HenmeHoOBaHHbIEe KaHanbl

fd[1] £d[0]

fd[1]

fd[0]

__________________________________

Kanan
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HenmeHoOBaHHbIEe KaHanbl

fd[1] £d[0]

fd[1]

fd[0]

__________________________________

Kanan
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HenmeHoOBaHHbIEe KaHanbl

| fd[1]

A
1

fd[O]

B RS SR SO —— fd[1] fd[0]

A
1

__________________________________________________________________________

Kanan
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HenmeHoOBaHHbIEe KaHanbl

| fd[1]

A
1

fd[O]

L —— S S fa[1] fd[0]

A
1

__________________________________________________________________________

Kanan
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HenmeHoOBaHHbIEe KaHanbl

| fd[1]

fd[0]

A
1

fd[1] £d[0]

__________________________________________________________________________

1
Y

Kanan
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HenmeHoOBaHHbIE KaHalbl

(L

Q KaHa




HenmeHoOBaHHbIEe KaHanbl

O

(L

KaHa

o

PIPE_B
UF

86



HenmeHoOBaHHbIEe KaHanbl

PIPE_B
SR

Q KaHa

o

long v = fpathconf(pfd[0],
_PC_PIPE_BUF);




=
=7 HeumeHoBaHHble KaHanbl

Mpumep KoHBeNepa.

1. who | sort | unig | wc




HenmeHoOBaHHbIEe KaHanbl

who

sort

uniq

wC
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HenmeHoOBaHHbIEe KaHanbl

who

stdout

stdin sort

uniq

wC
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HenmeHoOBaHHbIEe KaHanbl

who

stdout

stdin sort

Kanan 1

uniq

wC
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HenmeHoBaHHbIE KaHanbl

who

stdout

stdin sort

stdout

Kanan 1

stdin uniq

KaHan 2

wC
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HenmeHoBaHHbIE KaHanbl

who

stdout

stdin sort

Y

stdout

Kanan 1

stdin uniq stdout

stdin

wC

KaHan 2

Kanan 3
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= 7SS
EI; HenmeHoOBaHHbIEe KaHasbl

Oyo6nupoBaHue fecCKpUnTopoBs.

1.
2.
3.

int dup(int oldfd);
int dup2(int oldfd, int newfd); // dup2(N, N) = N
int dup3(int oldfd, int newfd, int flags /* O CLOEXEC */);
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NMpumep KoHBeepa.

1. void who_wc() {
2. int pfd[2];
S pipe(pfd);
4. if (1 fork()) {
. close(STDOUT FILENO);
6. dup2(pfd[1], STDOUT FILENO);
/. close(pfd[0]); close(pfd[1]);
8. execlp(“who”, “who”, NULL); 3}
9. if(!fork()) ¢
10. close(STDIN FILENO);
11, dup2(pfd[@], STDIN FILENO);
12. close(pfd[@]); close(pfd[1l]);
13. execlp(“wec”, “wc”, “-1”, NULL); }
14. close(pfd[0]); close(pfd[1]);
15. wait(NULL); wait(NULL);
16. 3}
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= 7SS
EI; HenmeHoOBaHHbIEe KaHasbl

popen u pclose.

1.
2.

FILE *popen(const char *command, const char *type);
int pclose(FILE *stream);
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= 7SS
EI; HenmeHoOBaHHbIEe KaHasbl

INByCTOpPOHHME KaHabl.

int socketpair(int d, /* AF_UNIX */
int type,
int protocol,
int sv[2]);

hoODNS




pu— 2N
@ NmeHOBaHHbIEe KaHalbl

FIFO.

1. int mkfifo(const char *path,
2. mode_t perms);
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Omntpun Kanyrni-banawos
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