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‘YipasiieHue npoueccamu

Co3ganHe mpomecca #include <sys/types.h>

#include <unistd.h> N

pid_t fork(); o
Toayaenne Pid npomecca pid = getpid(); 2 B
Ioayuenne Pid pogaTeanckoro Sh Sh
npomecca pid = getppid():
Co3gaHHe IPYNIbl MPONECCOB int setpgip(pid_t pid, pid_t pgip);

int setpgrp(pid_t pid, pid_t pgip);
Toayuenne Pid rpynnsr npomeccos pid_t getpgip();
H3MeHeHHe NPHOPHTeTa mpomecca nice(int number); number > 0 — MOHITKeHHE;

number < 0 — IOBBIMeHIE
Anzopumm fork()
{ TIpOBEpHTH JOCTYMHOCTB PECYPCOB AMpa;
TION4YHTb CBOGOJHOE MECTO B TaGiHIle TPOIECCOB H YHHKANBHBIT HueHTH(IKaTop mponecca (pid);
TIPOBEPHTD, HE 3aNyCTIUT JIH TIONB30BATENb CIIIIKOM MHOTO TIPOLIECCOB;
clienarh TMOMETKY, 4TO IIOPOKIAEMBII TPOLECC HAXOMUTCA B COCTOAHHH “CO3NAHMA;
CKOINPOBATh HHQOPMAIHH B TAGIHIE MPOLECCOB M3 3alICH, COOTBETCTBYIOMIEH DPONHTEIBCKOMY
TIpoLeccy B 3alHCh, COOTBETCTBYIONMIYIO MOPOKICHHOMY TIPOLECCY;
YBEIIYHTh 3HAYCHHE CUETYHKA OTKDHITHIX (hailnos B Tabmuie Qaiiios;
CMIeNaTh KOIHIO KOHTEKCTa POIMTENBCKOTO TPOLECCa;
if (B aHHBIT MOMEHT BBIONHACTCA POXHTEIBCKHIT IpOIEece)
{ TepeBecTH MOPOAKICHHBI NPONECC B COCTOAHHE “TOTOBHOCTH;
BO3BPATHTh (MAeHTHONKATOp Tpomecca); }
else /* BBHINONHACTCA IOPOKACHHBIT Tpomecc™/
3aIlicaTh HAYANBHBIC 3HAYCHHA B IOJA CHHXPOHH3AIMI aJPECHOTO TPOCTPAHCTEA;
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‘YipasiieHue npoueccamu

Ipusep.

TIpomecc A: fd1 = open (“/etc/passwd”, O_RDONLY); (1) > fd1=3
fd2 = open (“local”, O_RDWR); @) > fd2=4
fd3 = open (“/etc/passwd”, O_WRONLY); (3) > fd3 =5
fork(); “ > mponece B

TIpouecc B: fd2 = open (“private”, O_ RDONLY); 5) > fd2=6

Tabamua OTKPHITHIX Tabanua onucareneit

Tabauua daiinos

(aiinos 1 (aiinos
0
1 =l Urenne | L 1 N = =
»( Cuerunk=1 > 2 — ete/passw
Tpouecc A | 2 5 4 N Cuerang=1 > 2
3 3
’—F Urenne/3anucsh
4 4] coerame1 > 21 local
4 > M )
5 — 4 Cuerunk=1
L N
""" 3amich
0 3 L] Caermmet > 2 private
N L 4 4 Caerm=1
5
TIponecc B 2 N Ea—
= i Cuerm=1
4
5
6 S|
5
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‘YipasiieHue npoueccamu

3aBepmeHHe mpomecca Anzopumm_exit()
#include <stdlib.h> { HrHOpHPOBATh BCE CHTHATBI;
void exit (int status); 3aKPBIT BCE OTKPBITHIE (ailisl;
IHpumep 1. 0CBOOOIHT OOTACTH U MAMATH, aCCOIMHPOBAHHYIO C IPOLIECCOM;
Paspenenne nocTyna K daitny CO3/IaTh 3aIICh C y4eTHOI HH(bopMaImeit;
#include <fentlh> TIPEKPaTHTh CYINECTBOBAHHE TMPOLECCa;
int fdrd, fdwt; Ha3Ha4YHTh BCEM MPOLeCCaM-MOTOMKAM B KaueCTBE PONHTENA
char ¢; mporece init(1);
main(arge, argv) if (KTO-M1G0 M3 IOTOMKOB IIPEKPATHII CYIIECTBOBAHNE)
::::f;‘gv[].  moerars mporeccy init cHrHan “ruGens MOTOMKa™;
{ endif
if (arge 1=3) TIOC/IaTh CHTHAT “THOENb MOTOMKA™ POJHTENIO ITOTO MPOIECca;
exit(1); TIePeKMIOUNTh TIPOLECe; )
it ((fdrd= open(argv[1], O_RDONLY)
exit(1);
if (fdwt= creat(argv[2], 0666)
exit(1);
fork(); Ha Bxoge: “ab”
?;?Snpomccammm}m OmHY ¥ Ty e mporpay */ CormacoBaHHOCTh onepalufﬁ re::d o write >
(i (read(fdrd. &, 1) = 1) pesynbTHpYIomuit haitt = HexomHOMY
break; HecomacoBaHHOCTb omepanuii read u write
write (fdwt, &¢, 1); } a) 1 mpouecc: read “a”
exit (0); 6) 2 mponecc: read “b”, write “b”
} B) 1 mporecc: write “a” >  “ba”

Ipumep 2 TIporpamma, B KOTOPOif pOMHTENbCKHUIT 1
TIOPOKIEHHBIIT TPOIIECCH He PasHelAoT AOCTYI K daifmy
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‘YipasiieHue npoueccamu

Tpouece
IHpumep 3 Pazyenenne mporeccaMi KaHaTa. ~ > parrent
Hnchdesouing b Close(0) Close(1)
char string[] = “Paszenenite Karanos”; //K N\ _
main) dup (to_par{0]) / 3 \:lup (to_child[1])
{ it count, i ; to_par /// pipe to_child
int to_par[2], to_child[2]; /* s xasanos 2 {
. ¥ ;
char buff256]; POIIHTENA 1 TIOTOMKa ¥/ dup (to_par IR PIPE — // fup (to_childron)
pipe (to_par); AN &
pipe (to_child); - . Close(1)
if (fork() ==0) Close(0) \ T =
/% ssnomiese nopokaesmoronporecea M, Mpowere | o7,
close (0); /* 3aKPHITHE NPEHErO CTAHIIAPTHOTO BBOMa */ -
dup(to_child[0]); /# IyGIUpOBaHHe [IeCKPHIITOPA TEHIIA H3 KAHATA B TIOSHINIO CTAKIAPTHOTO BBOMa */
close (1); /* 3QKPEITHE TIPEKHEr0 CTAAPTHOTO BHBOMa */
dup(to_par[1]); /# IyGIUpOBaHHe [1eCKPHITOPA SAITHCH B KAHATE B TIO3HIIO CTARAAPTHOTO BEIBOMA ¥
close (fo_par[1]); /* 3AKPBITHE HeHy/KHBIX ZeCKDHITOPO KaHata */
close (to_child[0]); - close (to_par{0]); /# BEITOMHeHHE POTHTETHCKOTO TIpOLECEa */
close (1o child]1]); close (1): /* mepectpoiixa
for () . dup(to_child[1]); cTaRmapTHOTO BBOMA*/
{ if (count = read(0, buf, sizeof(buf))) = =0) o )
exit(); write (1, buf, count); } -
dup(to_par[0]);
3 Taimima oTpITHX aition close (fo_parfO]):
0 Close ~ Null 0 Close > Null °}°“ g"f““f‘l[];hr
close (to_par[1]);
T [ Cloes Nyl T [ CloseSNulg o e ton:
t0_par{0] Dup /‘ t0_par{0] for(1=0.1<15, i)
to_par(1] Pipe| | to_par[1] Pup { write (1, string, strlen(string)):
Pipe - == Close d (0, string, strlen(string));
P | Mo childo] C] to_child[0] Dup . 12200, sting, strlen(string)); }
to_child(1] Dup 05 \[Tto_child(1]
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CHHXpOHHM3AIHUs NPOLECCOB

O:KHJaHAE 3aBepIIeHHe NPOMECCa
#include <sys/types.h>
#include <sys/wait.h>
pid_t wait (int *status);

pid_t waitpid(pid_t pid, int *status, int options);
pid > 0 — okumaHHe 3aBepIIeHHA mpouecca pid;
pid = 0 — oKHITaHNe 3aBEPIIEHHA JTOGOTO MpoIecca B TPYTINE;

pid =-1 — oKHTaHHe 3aBEPIIEHHA TOGOTO TOPOKIEHHOTO MPOIECCa;
pid <0 (pid # -1) - oKHAaHHE 3aBEPIICHHA IOGOTO IOPOKISHHOTO MPOIECCa H3 TPYIIIB,

HIeHTH(HKATOp KOTOPOil paBeH Momymo pid.

Anzopumm wait()
{ if (mpouecc, BrImaBmmil Wait(), He HMeeT OTOMKOB)
BO3BPAaTHTb OMIHOKY;
endif
for(;;) /* BHyrpemHmii mukm; */
{ if (nmpouecc, BhAABIIHIT Wait(), HIMEET IOTOMKOB,
TIPEKPATHBIINX CYIIECTBOBAHNE)
{ BBIOPATh IPOH3BOIBHOTO MOTOMKA;
TepefIaTh €ro POIHTEN0 HHGOPMAIHIO 06
HCTIONB30BAHNH TIOTOMKOM pecypcos LIIT;
0CcBOOOIHTH B TAaOIMHIE TIPOLIECCOB MECTO,
3aHATOE OTOMKOM;
Bo3BparuTh (Pid mpomecca, kof BosBpara status
13 yHKIMK exit(), BBIIAHHOI IOTOMKOM; }
endif
IIPHOCTAHOBHTECA C MPHOPHTETOM, JOIYCKAKOIIHM
TIpephIBaHNE 110 3aBEPIICHNA TOTOMKa; |

wait(int *status) =

waitpid(-1, int *status, 0)

IIpumep NCTIONB3OBAHMA CHCTEMHOTO BBI30BA
wait()

#include <stdio.h>
main(arge, argv)
int arge;
char *argv];
{ inti, ret_val, ret_code;
for (20,1 < 15, i+)
if (fork() ==0)
{ /* npomecc-ToToMOK*/
printf (“mpomece-ToToMOK_%x\n”, getpid();
exit(i):
}
for (=0, <15, i++) /* mpomecc-oten*/
{ ret_val = wait (&ret_code);
printf (“wait_PID_%x_with code_%x\n”,
ret_val, ret_code):  }
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IIpumep 2. 3amyck GOIBIIOTO YHCIA TOTOKOB
#include <stdlib.h>
#include <stdio.h>
#include <unistd.h>
#include <sys/wait.h>

int main( int arge, char *argv[] ) {

unsigned long n=1;

pid_t pid;
while( (pid = fork() )>=0)
{
if( pid == 0 ) while(1):
)

%

woreP
L coMiP

gcav‘“"“ L
o
2x P

/* BBIXOM IIPH HEBO3MOKHOCTH */
/* cosparp ToTOMKa */

/* @A mpomecca-oToMKa */

/* A PONMTENBCKOTO mporecca */

if pid > 0) waitpid( pid, NULL, WNOHANG );

printf( "exit with processes number: %lu\n", n );

if{ pid < 0 ) perror( NULL );
return 0;

¥

CHHXpOHHM3AIHUs NPOLECCOB

§ time ./p2
exit with processes number: 913
Resource temporarily unavailable

real 0mo0.199s
user 0m0.013s
sys 0m0.161s
$ps-A|we-

208

§ time ./p2

exit with processes number: 4028
Resource temporarily unavailable

real 2m59.903s
user 0m0.325s
sys 0m35.891s
$ps-A|we-

109
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BbI30B nporpamMmel B paMKax IOPOKAECHHOI0 Impoiecca

CeMeiicTBO BBI30BOB exec()
#include <unistd.h>

execl (char *path, char *argv0, char *argvl, ..., char *argvn, 0);
execv (char *path, char argv[]);
execlp (char *file, char *argv0, char *argvl, .. ., char *argvn, 0);

execvp (char *file, char argv[]);

char *argv[20];
argv[0]="1s"; argv[1]='
execy( "/bin/ls", argv);
6o execl( "/bin/ls", "Is",

=NULL;

Anzopumm_exec()

ToNy4HTh Omicatenb (aiita mo mMern daina;
TIPOBEPHTB, ABIACTCA i (hailyl HCIONHASMBIM 1 HMECT JIH IOIb30BATENb NIPABO Ha €TI0 HCIIONb30BAHHE;
TpOYHTaTh HHGOPMAIMIO W3 3ar0NOBKA (aiia, IPOBEPHB, ABIACTCA I OH 3arPy304HBIM MOMYIEM;
CKOIMPOBATH IAPAMETPBI, MEPEIaHHEIe GYHKIMIL, B CHCTEMHOE NPOCTPAHCTEO;
for (ana kaxmoit oGnacTH, ONMpeeNeH Ol B 3arPy304HOM MOZIYIIE)
{ BBLIEIHTH OGIACTD;
TIPHCOEIMHHTD OGNacTh; )
CKOIMPOBATH ITAPAMETPBI, EPeaHHEIe GYHKIMIL, B HOBYIO OGIACTH CTEKa 3aIadiL;
0CBOGOINTH Omucarenb (aiina;

}
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Bb130B IporpaMMbl B paMKaX NOPOKJIC€HHOI'0 Impounecca

IIpumep NCTIONB30BAHIA CHCTEMHOTO BBI30Ba exec()

main()

{ int status, ret_val;

if (fork() /% (fork() # 0)*/
{ <TIpomomxeHne BBITONHEHHA TOTOBHOTO MPOIECCa™

ret_val = wait(&status);
if (status == 0) printf(“HopmansHOe_3aBepmenne_ls \n”); }
else printf(“omm6ka_samycka_mporpaMmsl_Is \n”); }

else CxeMa KH3HEHHOTO

/* 3aIycK TPOTPAMMBI B paMKax)*/
/* nopoxaenHoro mporecca (fork() == 0)*/ | pid=719, csh
if (execl(“/bin/ls”, “Is™, “-17, 0) ==0) exit(0); |
else exit(1); if(\fork() >
i |
wait(&status)
|
|
| pid=719, csh
OKHJIAHHE
|
|

|
TIPOCHYICA <

|
| pid=719, csh

NHKIA Opomecca:

pid=723.csh
| sarpysuTp ¢ mucKa
exec("aout",..) & aout
main(...){
|
| pid=723.a.out
paboTaeT

exif(status) ymep

}

TIPOCHHCH!
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Kanagubl
TImeHOBaHHbIE HenonmeHoBaHHbIE
Tpouecc A

|

PO

l'[pcuecc B pipe() Tlponecc C
r 3 \
Tlpouece D Hpouecc E
==\,
Conmecn—noe HCIONB30BaHME Cosmecmoe HCTIONb30BAHHE Co31aHHe HeHMEHOBAHHOIO KAHAIA
HETOHMEHOBAHHOTO KaHANA NONMEHOBAHHOTO KAHANA #include <unistd.h>
Anzopumm pipe int pipe (int filedes[2]);

{ HasHa4NTH HOBBII OmucaTens (ailTa WA KaHaTa;
BBIIEMHTD OHY 3aIHCh B TaGmuie (aiinos MIA YTeHHA, ONHY — MIA 3aICH;
HMHHIMHPOBATh 3aIHCH B TaOmuie (ailioB, YTOGH! OHI yKashbIBaMI Ha HOBHI omicarens (aiima;
BBIICIHTD OJHH TONB30BATENBCKHIT NECKPHITOD hailma JyIA YTEHHA, ONHH — JIA 3aITHCH,
NPOHHHITHATH3HPOBAB HX, YTOGHI OHH YKa3hIBATH Ha COOTBETCTBYIONIHE TOYKH B TaGmime ¢aiinos;
YCTAHOBHTH 3HAaYeHHE CUETHHKA CCHUIOK B 3aIIICH TaGMIIbI omucarereii ¢ailnos paBHBIM 2;
YCTaHOBHTh 3HAUEHHE CUSTYHKA YHCTA 3amuceii B TaGmime dailTos Ha YTeHHe M 3amHCH TIO 1;

} Tabnauna oTkpITEIX Ta6nuua
daiinon TaGnumia‘thalinon onucarencit
Qaiiton
Treune
Fd[o] IR
e

eTunKR=2

Fdl1] I
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IIpumep. UTerne M 3amich B KaHAT Co31aHHe HOHMEHOBAHHOTO KaHATA
char string[] = “Example1 with a pipe™; #include <sys/types.h>
‘main() #include <sys/stat.h>
{ int mkfifo (char *pathname, mode_t mode);
char E“t[wf"L int mknod (char *pathname, mode_t mode, int dev);
Shap oL 010000~ HOMMeHOBAHHEH KaHAT; P
‘:‘pl::‘g_hl;g 020000 — crieyanbHbli GaiiTOOPHEHTHPOBAHHbI (ail; «—
cp2=buf: : 040000 — xarazor; ]
while (*cpl) 060000 — crienHanbHbli GTOKOOPHEHTHPOBAHHBIH (aiin. <«
: *?f%ztr: TemLE Ipumep. Urenue i 3amich B TOMMEHOBAHHBIH KaHAT
ipe (fds);
B © #include <fentl.h>
¢ write (ds[1], but 20): char string[] = *Exanple2 withapipe’;
read (fds[0]. buf, 20); } m?m(ﬂrga argy)
int arge;
y char *argv[]:
{ intfd:
char buf[1024];
mknod (“fifo”, 010666,0);
if (arge==2) fd=open(“fifo”,0_WRONLY);
J1Ba HEPOICTBEHHBIX else Jd = open(“fifo”, O_RDONLY);
npniy\ ﬁri};}(argc
prog fict prog write(fd ,string, 6);

else
\ / read(d, buf, 6);
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HaciienoBanme nmojib30Bare/ibCKHX JAECKPHUIITOPOB

Hacae0Banme M0.1b30BATETIHCKOT0 JeCKPHNTOPA
#include <fentlh>
int newfd = dup ( int fd);

IHpumep: fdl =open (“/etc/passwd”, O_RDONLY); (1) > fd1=3
fd2 = open (“local”, O_RDWR); @) o fd2=4
fd3 = open (“/etc/passwd”, O_WRONLY); (3) > fd3 =5
fd4 = dup (fd1); (©) 2> fd4 =6
TaGauNa OTKPHITHIX Tabmaa (afinon Ta6auna onncarenei
aiinos S 2 aitnon
0 ! 1
1 > Hrenne I — Jetc/passwd
5| s / as
2 Senel, o 2 - > Cueramk=1 > 2
3 2 3
4 »  Urenue/3anuch 5l local
5 Cuerunx=1 Cuerank=1
2
6 4 L
3anuce
s 4 . -
3 Cueruux=1
Hpumep ucnionszoparua Gyrkuun dup()
#include <fentlh> j=dup():
‘main() read (i. bufl, sizeof(buf1));
i read (j. buf2, sizeof(buf2)):
int i, j; close();
char buf1[512]. buf2[512]; read (j. buf2, sizeof(buf2)):

i=open(*/etc/passwd”, O_RDONLY); }
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HacJjienoBanue moJib30BaTejibCKHUX JAECKPHUIITOPOB
Hac1e10BaHHe N0/1b30BATEIbCKOTO TeCKPHOTOPA

#include <sys/types.h>
#include <unistd.h>

If command = F_DUPFD
fentl) - mepBblii CBOGOMHBIIT feCKPHIITOD,
3HaYCHHE KOTOPOTO He MEHBIIE 3HAYCHIA argument u
#include <fentlh> KOTOPBIH ABIAETCA KOIHE]T IOJIB30BATEIbCKOTO
int fentl (int fd, int command, int argument); nmeckpunTopa ¢aifna, sagaHOrO aprymenTom fd

IIpumep. TIporpaMma prog YHTAeT JaHHBIE U3 CTAHAAPTHOTO BBOMA H BEIBOJHMT PE3YITBTATEl HA

CTaH#apTHEIE BhIBOA. HeoGxomiMo, 4ToGs Prog unTana manHsle u3 ¢ailla aa.txt i BRIBOJIIA PE3yIBTaTI
B bb.txt

Brox Beon Beisont
\OA 1 Dimon \fd' wo
= = P

#include <fentl.h> roe fdl — geckpumrop aa.txt

.............. fd2 — meckprmrop bb.txt
int fd1, fd2;

fd1 = open (“aa.txt”, O_RDONLY);
close(0):

fentl (fd1, F_DUPFD, 0); 2 fdl > 0
£d2 = open (“bb.txt”, O_WRONLY|O_CREAT );

close(1):

fentl (fd2, F_DUPFD, 1);

< BBI30B yHKIMH Prog >

fl2 > 1
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