Ayb0aupane Ha ¢aiiljiOBH 1eCKPUIITOPH

ChC cleHUs CHHTAKCUC OT KOMaHIHHSI HHTEPIIPETaTop 2>&1 ce 3a/1aBa MpeHACOYBAHE
Ha CTaHAAPTHHS U3XOJl 3a TPElIKH ((PailyioB JECKPUITOP C HOMEP 2) KbM CHIIOTO MACTO, KbM
KOETO COYU CTaHAApTHHUAT u3xon ((paitnos geckpuntop 1). Crex ToBa U CTAaHIAPTHUAT U3XO[T
Y CTaHJApPTHUAT U3XOJ1 3a TPELIKA MOTaT Jla c€ HacodaT KbM (aiisia results. log:

./myscript > results.log 2>¢l

KoMaHIHUAT MHTEpNpETaTOp U3BBPIIBA PEHACOYBAHETO HA CTAHAAPTHMS U3XO 3a I'PELIKH,
ype3 nryOnupaHe Ha AECKPUOTOP 2, Taka 4e TOW J1a COYM KBbM CHUIMS 3aIMC HAa OTBOpPEH (hailn
B TO®, xbpM KoiiTO coun neckpuntop 1 (o cbiiysg HadyMH KakTto Aeckpuntopu 1 m 20 Ha
npouec A coyar kbM eauH U cbul 3anuc B TOD B cxemara ¢ TaOIUIMTE 3a OTBOPEHUTE
¢aiimoBe B sapoto, Ha ¢urypara mo-rope). To3m edexT Moxe Ja ce TMOCTHTHE ChC
CUCTEMHMTE U3BUKBaHUS dup () U dup?2 ().

3a mocTUraHe Ha TO3W pe3yJITaT HE € I0CTaThbuHO J1a ce OTBOpHU (ailnbT results.log aBa
IIbTHU: BEJHBK 34 NECKpUNTOP 1 ¥ BegHbxk 3a neckpunrtop 2. EqxHa oT mpudnHUTE 3a TOBA €,
ye jBara (paiiioBU AECKpUNTOpa HAMA Ja CIOJCNAT yKas3aress 3a OTMecTBaHe Ha (aiina.
OcBeH TOBa (ailmbT MOXE Ja He € AMCKOB (ailn. AHanuzupaiiTe Hampumep ciegHara
KOMaH/a:

./myscript 2>&1 | less

W3BukBaHeTo dup () MOMydaBa KaTro napaMeTbp OTBOPEH (hailyioB gecKkpunTop oldfd u
BpbILla KaTO pe3yJITaT HOB JECKPUIITOP, KOMTO coun KbM chbius 3anuc B TO®, kbM KONTO
coun oldfd. HOBHAT AeCKpUNITOp € IbPBUS HEU3NOI3BAH JECKPUIITOP C HAa-HUCHK HOMED B
TO®II. IIpu rpenika, N3BMKBAHETO BPbILA -1.

#include <unistd.h>
int dup(int oldfd);

Hexka e n3BbpIIEHO CIIETHOTO U3BUKBAHE:
newfd = dup (1) ;

[Ipu HOpManHa CHUTYIMSA, B KOATO KOMAaHJHHAT HWHTEPIPETATOp € OTBOPWI (alIoBUTE
neckpurnropu 0, 1 1 2 1 HE ce U3MON3BAT IPYTH JECKPUIITOPH B TIporieca, dup () e Ch3aaae
nyOnuKar Ha IecKkpunTop 1, u3mon3Baiiku aeckpumnrtop ¢ Homep 3 B TODII.

[Ipn HeoOxoaumocT OT AyOnaupaHe Ha AecKpunTop 1 B ASCKpUOTOp 2, MOXE Ja ce
M3II0JI3Ba CJIEAHAaTa TEXHUKA:

close(2); /* ocBOOOX1aBa 1€CKpUNTOP C HOMEp 2 */
newfd = dup(1); /* nybmupa neckpunrop 1 B geckpuntop 2 */



To3u xox e edpexTuBeH camo ako aeckpuntop 0 € OTBOpeH. 3a J1a ce rapaHTupa 4e ce MpaBu
DyOnupaHe B HEOOXOMUMHUAT (HaiJIOB 1ECKPUIITOP, MOXKE J1a CE U3ION3Ba dup? () .

#include <unistd.h>
int dup2(int oldfd, int newfd);

CucteMHOTO M3BHMKBaHe dup?2 () IyOnaupa ¢ailioBus NECKpUITOp 3aiaZeH upe3 oldfd,
U3IOJI3BaliKu HOMEpa Ha JECKpUITOpa 33aJalcH B newfd U IPU yCIEX BPBIIA KaTo Pe3yynTar
newfd, a mpu rpemka -1. Ako (QaiIoBUAT JECKPUIITOP 3aAaJeH B newfd BeYe € OTBOPEH,
dup2 () OBPBO I'0 3aTBaps.

3abenexcka: Axo no gpeme Ha 3ameapsaHemo Ha newfd 8v3HUKHe zpewika, msa ce ueHopupa. 3amosa
no-besonacna NPaKmuka e s186Ho 0a ce usanwvinu close() za newfd axo e omeopen npedu uzeuxkeare Ha

dup2().

Taka nyOnupaHero Ha aeckpuntop 1 B AECKpUNTOp 2, MOXE Ja C€ HM3BBPIIU IO
CJIETHUS HAYMH:

dup2 (1, 2);

Ako oldfd He e BamujaeH (ailyioB AECKpUNTOpP, TO dup2 () BpbIIa -1 U 3ammcBa B errno
rpemka EBADF, Karo MpH ToBa newfd He ce 3arBaps. Ako oldfd e BamuaeH (aiinos
JECKPUIITOP U TOM ChbBIAJA ¢ newfd, TO dup2 () He 3arBaps newfd, a Bpblla newfd Karo
pesyJiTar.

Jpyr HauuH 3a ny6nupaHe Ha QailloBU JECKPUNITOPH € Ype3 U3BHKBAHETO fcntl () ¢
omepanus FDUPFD:

newfd = fcntl (oldfd, F DUPFD, startfd);

ToBa n3BuKBaHe AyOnmpa oldfd B Hal-MaJIKUsl HEU3MOI3BaH HOMEP Ha (PailioB 1eCKPUIITOP,
MO-TOJIsIM OT WJIM paBCH Ha startfd.

B noBeueto ciyuau, u3BHKBaHUATA dup () WM dup2 () MOraT Jia c€ IPEJCTaBIT 4ype3
KOMOUWHAIMA OT close () W fcntl (), BBOPEKH Y€ KOABT C MBbPBUTE WU3BUKBAHUS € TIO-
KparbK.

3abenexncka: Tpabea O0a ce uma npedsud, ue Haxou om epewxume Ha dup2() u fentl(), koumo ce
3anuceam 6 errno ce paziuuasam, Kakmo e ONUCAHO 8 NOMOWHUNE CIPAHUYL.

Teit kato couar kbM enuH 06wy 3amuc B TOD, nybnupanute (HaiioBu IeCKpPUIITOPH
crioensT (haiIoBOTO OTMECTBaHE U ctatyc ¢uarose. HoBusT ¢aiinos neckpunrop odade nma
HETOBO COOCTBEHO MHOXECTBO OT (uiaroBe Ha (ainoBust geckpuntop B TODII u HeroBusT
close-on-exec ¢muar (FD_CLOEXEC) BUHaru e cBajieH. MHTepdelchT, KoiTo ce onmcea




MO-JI0NTy SIBHO pa3pelaBa KOHTPOJ BbPXY HOBUS (DalJIOB JECKPUNTOPEH close-on-exec
¢ar.

CucteMHOTO M3BUKBaHE dup3 () M3BBPINBA ChIllaTa ONepalus, Kakro dup? (), HO UMa
JOMBJIHATENICH TPETH apryMeHT flags, KOWTO € OWTOBa Macka, KOSTO Moauduuupa
MOBEJIEHUETO HA CUCTEMHOTO U3BUKBAHE.

#define GNU_ SOURCE
#include <unistd.h>
int dup3(int oldfd, int newfd, int flags);

dup3 () TeKyllo Mmoaabpka enuH ¢mar, O CLOEXEC, KOWTO yKa3Ba Ha SApPOTO Ja BIUTHE
¢nara close-on-exec (FD_CLOEXEC) 3a HOBU ¢ailnoB aeckpuntop. To3u ¢uar e cbums,
KakTo O CLOEXEC ¢arsT IpU U3BUKBAaHEHA open () U CE ONUCBA MO-A0IY.

N3BukBaHeTO dup3 () € XapakTepHO 3a Linux U € BbBEIACHO B I10-KbCHUTE MY BEPCHH.
OT Mo-KbCHUTE MYy BEpCHH C€ MOJIbPKa M TOMBJIHUTENHA fentl () onepamus 3a ayOnupane
Ha (aiyioBu AeckpunTopu: F DUPFD CLOEXEC. Ta3u onepauus U3IbIHABA chlllaTa paboTa,
KakTo FDUPFD, HO JIOIBJIHUTENHO 3a/1aBa (uiara close-on-exec (FD_CLOEXEC) 3a HOBUs
¢aitnos neckpunrop. F DUPFD CLOEXEC e cnenu(pHUIUpaHo B IO-HOBUTE UNIX CTaHJApPTH.

®@uar close-on-exec (FD_CLOEXEC)

[Tonsikora ce Hamara jJa ce 3aTBOPSAT OIpeneieHH (aillioBU AECKPUNTOPU TMPEAU
U3MBIHEHHE Ha exec (). ToBa € 0COOEHO Ba)XHO aKO C exec CE€ M3IIBJIHABA MPOrpaMa MucaHa
OT HSKOW Jpyr WU KOSATO HsAMa HYXJa OT JICCKPHIITOPUTE 3a OTBOpPEHHTE (DalijioBe OT
TeKyllara mporpama. B TakuBa ciyuyaum ¢ 1es1 0e30omacHOCT € J00pe Ja ce 3aTBOpST
HEHYXHHUTe (alIoBH JCCKPUIITOPU MPEIN 3apexkaaHe Ha HOBaTa mporpama. ToBa MOXe /1a ce
HalpaBy C W3BUKBAHE Ha close () 3a BCHYKHM TakuBa (hailJIOBH JIECKPHUNTOPH, HO TOBA HE
BUHarl € BB3MOXKHO WJIM HMa ONpeeNieHH HeNOCTaThlM. TakuBa mpoOiemMu MoraTr na
HACTBIIIT HapuMep ako GainbT € OTBOpeH oT OubnuoTeyHa GyHKIMS U IIaBHATa IMporpama
HsIMa KOHTPOII BBPXY 3aTBapsiHeTo My. [lopaau ToBa MPUHIMITHO OMOIMOTEUHUTE (DYyHKIIUU
BUHAru TpsAOBa Ja 3afaBar (ara close-on-exec, U3MOA3BalKM TEXHHUKAaTa IMO-A0NY, 32
BCUYKH OTBOPEHH OT TsAX aitnose. Jpyr mpobiem e, 4e ako exec () W3BHUKBAHETO MPOIIATHE
Mopajy HAKAKBAa MPUYHHA, TO OTBOPEHUTE (haiijloBe BEPOSATHO TPsiOBa J1a OCTAHAT OTBOPEHH,
IPH TOBAa CHC 3ala3BaHEe Ha TEKyIlara CTOWHOCT HAa OTMECTBAaHETO BBB (ailyia m craryc
(narosere.

Ako (areT close-on-exec € 33a7cH, TO GAWIOBUAT JSCKPHUIITOP aBTOMATUIHO CE
3aTBaps MO BpEME Ha YCICIIHOTO M3ITbJIHCHUC Ha exec (), HO OCTaBa OTBOPCH aKO exec ()
npomanne. DnarbT close-on-exec 3a (PailJIOB MECKPUNTOP MOXKE Ja C€ JOCTBIIH ChC
CHUCTEMHOTO M3BHKBaHe fcntl (). Omepauusata F GETFD Bpbllla KOollMe Ha (IaroBeTe Ha
(baitnoBUs JECKPUNITOP:

int flags;
flags = fcntl(fd, F GETFD);



Cnen nomyuaBaHe Ha Te3u (iarose, (uarbT FD CLOEXEC MOXe Ja ce MoAu(pUIMpa U J1a ce
U3M0JI3Ba BTOpH fcntl (), ¢ onepauusTa F_SETED 3a OOHOBsIBaHE Ha (piaroBere:

flags |= FD CLOEXEC;
fentl (£d, F_SETFED, flags);

3abenesxcka:
FD CLOEXEC mekywo e camo edun 6um, u3noi3ean 6v8 ¢riazogeme HA (Painosus 0ecKpunmop.
To3u bum cvomeemcmea Ha cmovnocm 1. B no-cmapume npozpamu, modice 0a ce 8uou 3a0a8ane Ha
@naza close-on-exec upes uzsuxearemo fentl(fd, F SETFD, 1), nopadu mosa ue uama opyau 6umose,
Koumo moeam 0a 6voam noeuuaHu om maszu onepayus. Teopemuuno moea He euHazu Modice 0d e
maka, muii kamo 6 Owoewe, Hakou UNIX cucmemu moecam 0a umnjiemeHmupam OONbIHUMETHU
dnazoeu bumose, maka ye mps66a 0a ce U3NOA368 AMEXHUKAMA NOKA3AHA NO-20pe.

Mnozo umniemenmayuu na UNILX, exmouumenno Linux, oOasam 6vb3MONCHOCM 3a
moougpuyupane na praca close-on-exec u ¢ u3nonszsame HA HECMAHOAPMUIUPAHOMO U3BUKBAHE
ioctl().

[Ipu u3non3pane Ha dup (), dup2 () W fcntl () 3a ch3gaBaHe Ha AyOIMKAT Ha QailyioB
JIeCKpUNTOp, h1arbT close-on-exec € CBaJICH 3a AyOIHpaHUs AECKPUIITOP.

[TporpamMHuAT (parMeHT MO-IONy AEMOHCTpUpa padorara ¢ To3u ¢uiar. B 3aBucumoct or
HAJIMYUETO HA APTYMEHT OT KOMAHAHUS PEl, KOMTO MOXKE Ja € HAKaKbB IPOU3BOJIEH HU3, Ta3H
mporpaMa IbpBO 33/aBa BAWraHe Ha ¢uiara 3a CTaHIAPTHHUS M3XOJ U CJeJl TOBa M3ITBJIHIBA
nporpamara 1s.

#include <stdio.h>
#include <unistd.h>
#include <stdlib.h>
#include <fcntl.h>

int main(int argc, char *argv[]) {
int flags;
if (argc > 1) {
flags = fcntl(STDOUT_FILENO, F_GETFD);
if (flags == -1) {
perror ("fcntl - F GETED");
exit (EXIT FAILURE) ;
}
flags |= FD_CLOEXEC;
if (fecntl (STDOUT FILENO, F _SETFD, flags) == -1) {
perror ("fcntl - F SETFD");
exit(EXIT_FAILURE);

}

execlp("1ls", "1s", "-1", argv[l], NULL);
perror ("execlp");

exit(EXIT_FAILURE);




Tyk € noka3aHo U3II'BIHEHUETO Ha Iporpamara:

$ ./closeonexec

-rwxr-xr-x 1 mtk users 28098 Jun 15 13:59 closeonexec
$ ./closeonexec n

ls: write error: Bad file descriptor

DajiyI0BH 1eCKPUNITOPH M exec()

[To mnompazbupaHe BCHUYKM (HalIOBH JECKPHITOPH OTBOPEHH OT Iporpama
U3ITBJIHSBAIIA exec () OCTaBaT OTBOPSHM U ca HAJMYHU 3a M3IIOJI3BaHE OT HOBATa Iporpama.
OOUMKHOBEHO TOBA J[aBa ONpEENICHH YI00CTBa, Thi KaTO U3BUKBAIATa [IPOrpaMa MOXe Ja €
OTBOpWJIA OIIpeAeICHU crenn(uiHu (aiyioBe M TEXHUTE NECKPUNTOPU aBTOMAaTHYHO CTaBaT
JTOCTBIIHM 3a HOBaTa IporpaMa, 0e3 Ja MMa Hy)Xaa OT oTBapsiHe Ha (aiimoBere B HOBara
nporpama u 0e3 Ja ce 3HasT TEXHUTE UMEHA.

KoMaHIHUAT MHTEPIPETATOP U3IONI3BA TO3U (AKT MPU MPEHACOYBAHETO HA BXOJA WU
U3X0J1a 32 M3ITBJIHSIBAHHUTE OT HEero mporpamu. Hampumep, ako ce BpBeziea ciieHara KOMaH/a:

ls /tmp > dir.txt

WHTEPIPETATOPHT U3MIBJIHSABA CIIEIHUTE CTHIIKN 34 U3IIBJIHEHUE HA Ta3W KOMAH/IA:

1. WsoenusBa ce fork () 3a cb3maBaHe Ha nponec HacCJICeOHUK, KOHWTO Ja W3IIBJIHU
KOMaH/1aTa.

2. Ilpomechr HacnmemHuk oTBaps ¢aiina dir.txt 3a 3amuc, HW3MONA3BaKK  (ailioB
neckpuntop ¢ Homep 1 (ctammapTHus u3xom). ToBa MoXke Ja ce€ MU3BBPIIU MO €IWH OT
CIEAHUTE HAYUHU:

a. IlpouechT HacaeqHUK 3aTBaps AECKPUITOP ¢ HOMep | (STDOUT FILENO) U ClIel TOBa
otBaps (aiina dir.txt. TBH KaTo open () M3MoN3Ba MBbPBUS CBOOOJECH (haiiioB
JECKpUNITOP C Hali-MaJbK HOMEp, a CTaHAApTHUAT BXoA (neckpumnrtop ¢ Homep 0)
OCTaBa OTBOpEH, QailbT 11e ObAe OTBOPEH ¢ AeCKpUnTOp 1.

b. IleapT oTBaps dir.txt 3a 3amuc. AKO TO3M JAECKpUOTOp HE € ¢ Homep |1,
CBhOTBETCTBAIIl HA CTAaHAAPTHHUS WU3XO[, MPOLECHT U3MbIHABA dup? (), 3a JAa HallpaBU
CTaHJApPTHUS W3XOA NyONMKaT Ha JECKpUNTOpa 3a dir.txt, cled KOeTo 3arBaps
JeCKpunTopa 3a dir.txt, Thil KaTo TOW Beue He € HeoOxoauM. Ta3u TexHHKa € Mo-
Oe3omacHa OT MPEIUIIHATA, Thil KaTO HE pa3uyuTa Ha TOBA, Y€ HAl-MaJIKUAT HOMEpP Ha
JIECKPUIITOP € OTBOPEH. ToBa MOKe J]a C€ U3IIbJIHU HalPUMEp 110 CJIICIHUS HAYMH:

fd = open("dir.txt", 0755);

if (fd !'= STDOUT_FILENO) {
dup?2 (fd, STDOUT_FILENO);
close (fd) ;



IIpouechyT HacneqHUK M3MbIHABA nporpamara ls. IIporpamara 1s 3ammcBa mM3Xxoia CU KbM
CTaHJAPTHHS U3XO0J, KOWTO chBHana ¢ aima dir. txt.

3abenexcka:

T. nap. eepadenu KOManou, ce UNBIHABAM 6 NPoyeca HA UHmMepnpemamopd, 6e3 cb30aéane Ha HO8
npoyec. Takuea xomanou mpsabea 0a ce mpemupam HO NO-pAIUYEH HAYUH NO OMHOWEHUe Ha
npenacousarnemo. Takuea KOMAHOU ce HApUYam 62padeHy U me ce UsNvbIHAGAm 6e3 cb30a8aHe HA HO
npoyec nopaou eoHa om cieonume 08e NPUYUHU.

1) Egpexmuenocm. Haxou wecmo u3noazéamnu KOMaHoOUu 6 KOMAHOHUS UHMepRpemamop, Kamo pwd,
echo u test ca cpasnumenno npocmu, maka we me mMo2am Ho-eheKmueno 0a ce UMNIEMEeHMUpPam &
npoyeca Ha camusi uHmepnpemamop, oe3 cb30asane Ha HO8 npoyec.

2) 3a nonyuasane Ha onpeoenenu CMpAHUYHU epeKmu 8 npoyeca Ha KOMAHOHUSL UHMepNnpemamop.
Taxkusa womanou mpsbea 0a umam onpeoereHu CMpAHudHU e@eKkmu 6bpxXy camus npoyec Ha
unmepnpemamopa, m.e. me mps06d 04 NPOMEHAM UH@OPMAYUSAMA CLXPAHEHd 6 He20 Ulu Od
Moouguyupam onpedeneHu Heeogu ampudbymu. Hanpumep rxomanoama cd mpbea O0a npomeru
pabomuama Oupexmopust Ha nPoYeca Ha KOMAHOHUsL UHMEPRPEMAamop U He Modice 0a Ce U3NBIHU OMm
omoenen npoyec. [pyeu npumepu 3a KOMAHOU, KOUMO ca 62padeHu Hopaou mexHus CmpaHudeH
epexm ca exec, exit, read, set, source, ulimit, umask, wait u Komanoume 3a ynpasieHue Ha 3adadume:

jobs, fg u bg.




