Ecsin komanHbii HHTEPIIpETaTop He 3anylleH Kak HIITCpaKTHBIIbIﬁ, BC€ MaHUMYyJISILMK C U3ME-
HEHHUEM I'pYIIIbl TPOLLECCOB U HepeyCTaHOBKOI/UI CHUI'HaJIOB BbLIITOJHATLCA HE NOJI2KHbI.

1.7.3 TlepekaioueHue MeX1y OCHOBHbIM U (POHOBBIM PEXKMMOM

Korna sanyckaercst o0CHOBHOe 3aJaHHe, HHTEPIPETATOP A0JUKEH AaTh eMy AOCTYII K yrpaBJsi-
10llleMy TepMHHaJly, Bbl3BaB tcsetpgrp. [Tocie 9T0ro oH 10JKeH »KaaTb 110Ka BCe MPOoLecchl B
OCHOBHOM TpyIIie NpoLeccoB He 3aBepLIaTCs WK He Oy1yT OCTAHOBJIEHDI.

[Tocusie Toro, Kak Bce MpoLiecchl B OCHOBHOM IPyIIe 3aBepLIMIMCh UM OCTAHOBJICHbI, HHTEP-
MPeTaTop A0JKEH CHOBA B3ATh TEPMHHAJI MO KOHTPOJIb /Il CBOeH COOCTBEHHOH TPYMIIbI TPoLec-
COB, BbI3BaB tcsetpgrp.

donoBoe 3aaHHe MOKET OCTABUTb TEPMHHAJ B HEMOHSITHOM COCTOSIHMH, OSTOMY HHTepIpe-
TaTop J0J12KE€H BOCCTAHOBUTb CBOM COXPAHEHHbIE PEXKHMbl TEPMHHAJIA Mepejl TeM, KaK NepeiTH K
BBOJly KOMaH]| [0/1b30BaTe sl B ciyuae, ec/in 3agaHue ObIO OCTAHOBJIEHO, HHTEPIIPETaTop 10/~
JKEH T1ePeJL THM COXPAHHMTb TEKYLIME PEXKHMbl TEPMHHAJA, YTOObI BOCCTAHOBHTL HX MO3/IHEE, KO-
raa 3ajganue OyneT NpojaoskeHo. JlJisi CoXpaHeHHs! U BOCCTAHOBJICHUS! PEXKUMOB TepMUHAJ/A HC-
noJb3yloTcst PYHKIMK tcgetattr W tecsetattr.

Ecuiu 3aaHue 3anyckaetcst B GOHOBOM pexKHMe, MHTEPIPETaToOp 0CTAETCS B OCHOBHOM PexKH-
Me U IPOJI0JIPKAeT BBOJL KOMaH/1 M0J1b30BaTe st ¢ TepMUHaJA.

1.7.4 OcraHoBJieHHbIe U 3aBePIUUBILUECS 3aJaHUS

Korna ocHoBHOe 3a1aHue 3aMyLLeHO, HHTEPIIPETaTop J0JIXKEH J0XKAAThCS, 10K BCe IPOLecChl
3ajanust TM60 3aBepiaTcs, MO0 GyyT OCTAHOBMEHHI. J17151 9TOro MHTEPIPeTaTop MOKET BbI3BaTh
¢yHKUMH waitpid uin wait4. UroObl nojyuaTh HH(OpMALMIO 00 OCTAHOBJIEHHBIX MpoLeccax
HY2KHO YKa3aTb oMnuuio WUNTRACED.

Kpome s10ro unTepnperaTop 10JKeH peryJ/sipHo NPoBepsTh CTAaTyC (hOHOBBIX 3afaHHIl, UTOObI
coo61IaThb 0 3aBEPLIMBLINXCS UM OCTAHOBJICHHBIX 3alaHUsAX 0J1b30BaTe 0. [1/151 9TOr0 MOryT HC-
110J1b30BaThCsl PYHKUMH waitpid win wait4 c onunell WNOHANG. Takasi npoBepka MoxKeT ObITb
NIoMellleHa fepejl BBOJOM HOBbIX KOMaH/L 110J1b30BaTe/Isl.

Murepnperatop MoXKeT MoJyuyaTb aCHHXPOHHbIE COOOLLEHHUST O TOM, UTO JOCTYIMEH CTaTyC Chl-
HOBHHX IIPOLLECCOB, €CJ/IM OH YCTAaHOBUT 06pabOTUMK curHaia SIGCHLD.

1.7.5 [lponponxeHue oCTaHOBJEHHBIX 3alaHU I

Wurepnperatop MoxKeT Mpo0/KHTh OCTAHOBJIEHHOE 3alaHHe, Nocsas curial SIGCONT co-
OTBETCTBY!OLLEH Ipyme npoueccos. Ecin 3a1anue npopo/kaeTcst Kak OCHOBHOE 3ajlaHKe TepMHU-
HaJla, MHTePIpeTaTop J0J2KeH BbI3BaTb tcsetpgrp, UToOb 1aTh 3aaHUIO AOCTYI K TepMHHAUTY,
1 BOCCTAHOBUTb yCTAHOBKH TepMuHaJa. [Tocsie Toro, Kak 3asaHue GbLI0 NPOJOJIKEHO B PeKUME
OCHOBHOTIO 3aJlaHusl TepMHHAJa, HHTEPIIPETATOP KOMaHJL JIOJ2KEeH MOJ0XKAaTh, MOKa BCe MpoLec-
Cbl 3a/laHKsl 3aBepluaTcst MK OyNyT OCTaHOBJIeHbl, KaK OyaTO Obl 3TO 3alaHHe OblIO TOJILKO UTO
3alyllleHO KaK OCHOBHOE.
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1 ¥YnpaBaenue 3agaHuamu (job control)

«YrnpasJieHue 3alaHusIMU>» 0003HAUaeT CrielHalbHbIA POTOKOJ, C MOMOLLBIO KOTOPOTo MoJl
30BaTe/lb MOXKET MEPEKII0UAThCsT MEXK/Y HECKOJILKMMH IPYMNNaMH MPOLEecCcoB (3aaHUsIMK ) B TP
Jies1ax OJIHOH CEeCCHHU.

1.1 OcHoBHbIE KOHLENLHUHU

OCHOBHO€ Ha3HaueHHe HHTEPAKTHBHOIO HHTEPIPETATOPa KOMAHL COCTOMT B UTEHHH KOMaH]
TepMHHAJA 110/1b30BaTe/Isl K CO3aHUH TPOLLECCOB JUIsl 3allyCKa MPOrpaMM, 3aaHHbIX STHMH K
MaHaamu. JIjist 9TOro UCroJb3ylTCst BbI30B fork B COUETAHHH C BbI30BOM (DYHKLHMH CEMENCT
exec.

OJ1Ha KOMaH/1a MOJKET 3aMyCKaTh eIMHCTBEHHbI TPOLIECC, HO YaCTO 0jJIHA KOMAH/Ia HCIIOJ/Ib3Y
HECKOJIBKO mpolieccoB. Hampumep, ec/in Henosib3yercst oneparop | KOMaHIHOrO HHTEPIPETaTop
SIBHO 3a/1aéTCsl 3aMyCK HECKOJIbKMX IPOrpaMM B OTJIE/IbHBIX Mpolieccax. Jlaxe ecin 3amyckaer
OJIHA MPOrpaMMa, OHa MOXKET /11 CBOei paGoThbl HCIOJb30BaTh HECKOJIBKO MpolieccoB. Harp
Mep, THUITHUHAsT KOMaHa KOMITWJISILMY gcc —c £00. ¢ ucnosbayeT 4 npoliecca (XoTs B Ji00f
MOMEHT BpeMeHH paGoTatoT TOJIbKO JiBa U3 HUX ). HasHauaHue yruintbl make — 3aryckarb Jp
rHe MPOrpamMMbl B OT/E/MbHbIX MPoLeccax.

[Tporiecchbl, OTHOCSILUMECS K OJHONH KOMaHje, Ha3blBAIOTCS epynnoi npoyeccos (proce
group) uin 3adaruen (job). [Tosb3oBartesp MOKET OnepupoBaTh ¢ HUIMH OJHOH KoMaHao#. H
npumep, KomouHauusi Ctrl-C nocbiiaer curdan SIGINT, uToObl 3aBEpLIMTb BCE MPOLECCHI
ocrosHotl (foreground) rpymnre mporeccoB JaHHOTO TEPMHHAJIA.

HEIE B TeUEHHe OJIHOTO ceanca paboThl O/b30BaTe/Isl C CHCTEMOH Ha OJHOM TepMHHaJe, MPHHA,
JiexKat OJIHOM ceccHH.

Kazxx bl npoliecc 0THOCHUTCSL K HEKOTOPOH rpymne npoueccos. Korna cosnaérest HoBbli 11p:
11eCcc, OH CTAHOBUTCS UJEHOM TOM Ke IPYIIIbI [IPOLLECCOB U CECCHH, UTO €I POAUTEJILCKHUI TPOLLEC



[Tporiecc MOKHO MOMECTHTB B APYTYIO TPYMITy MPOLECCOB, HCTOJB3Ys PyHKIMIO setpgid, ecan
npoLiecc MPUHALIEKHUT K TOH »Ke CeCCHM, UTO U IPYIIa [1POLeCcCcoB, B KOTOPYIO OH [OMELLAeTCs.

EnnHcTBeHHbIH croco6 mepeBecTH Mpollecc B APYTYI0 CECCHIO 3aKM0YaeTcst B TOM, YTOOHI cJie-
JIaTb €ro HauaJibHbIM NPOLLECCOM HOBOH CeCCHH Wil Aaudepom ceccuu (session leader), ncnosibays
¢ynkimio setsid. [las maepa ceccun cosnaérest HOBast rpyrna MpoleccoB, U3 KOTOPOil OH yiKe
He MO2KeT ObITb MepPeMELLEH B IPYTyIO IPyIy.

OGBIYHO HOBBIE CECCHH CO3JIAIOTCS TIPH BXOJE T0JIb30BaTeNsl B CHCTEMY, H JIHIEPOM CECCHH
SIBJISIETCS! [IPOLIECC MHTEPIIPETaTOPa KOMAaH]L, 3allyLIeHHBIH B pe3yJbTaTe YCIELHOro BX0/a.

HMurepnperatop KoMaH/, NoALeP:KUBAIOLLME YIIPAB/ICHHE 3aJlaHUSIMH, JOJI2KEeH Pery/JnpoBath,
KaKoe 13 3alaHHil MOXKeT MCI0J1b30BaTh TePMHUHAJ B /110001 AaHHbIH MOMEHT BpeMeHH. B npotus-
HOM cJ/lyuae MOxKeT paboTaTb HECKOJIbKO 3aJaHUi, MbITAIOLIUXCS 0JHOBPEMEHHO CUHTATb JAHHbIE
C TepMHHaJIa, U BO3HUKHET MyTaHHLa, KaKoe U3 HUX JI0JIAKHO MOJYUHTh BBOJL 10JIb30oBaTess. UToObl
NPeL0TBPATUTb 3TO, HHTEPIIPETATOP KOMAH/ 10/I2KEH B3aUMOIeHCTBOBATD ¢ ApailBepOM TepMHHA-
J1a, UCTI0Mb3Ysl CTielHaibHble (QYHKIIMH, OITHCAHHbIE B 5TOM JIOKyMEHTe.

Murepnperatop KoMaHI MOXKeT MPEJOCTABJIATb HEOTPAHUUEHHBI JOCTYI K YIpPaBJsIOLIEeMy
TepMHHAJy TOJIbKO OJHOH Ipyrre MpoLeccoB OJHOBPEMEHHO. DTa Tpyrna MpoleccoB Ha3blBaeT-
cs1 ocHosHon 3adaruen (foreground job) naHHOTO ynpasJsiioLLero TepMuHaa. Jpyrue rpynmnst
POLIECCOB, 3allylleHHble HHTEPIIPeTaTopOM KOMaH], KOoTopble pafoTaloT 6e3 Takoro JocTyna K
TepMHUHaJy, Ha3blBaloTcsl horosoinu 3adanuamu (background job).

Ecsan doHOBoOe 3a/1aHHe NbITAaeTCsl CUNTATh JaHHblE C YNPABJSIONIET0 TepPMHUHAJA, OHO OCTa-
HaBJIMBaeTCA ApaiBepoM TepMuHasa. Kpome Toro, ecan ycranossieH pexkuM TOSTOP TepMUHaJa,
TO K€ CaMoe NPOU3OIIET NPHU 3alUCH JaHHBIX HA TepMHHAJ (OHOBLIM 3ataHueM. [losb3oBatesb
MOKET OCTAaHOBHTb OCHOBHOE 3a1aHHe, HaxaB KomGuHauuio Ctrl-Z (cumBos SUSP), a mporpamMma
MO2KET OCTaHOBHTB J11060€ 3a/laHue, MocjaB eMy curiai SIGSTOP. Murepnperatop KoMaH 10J1-
JKeH OTC/IeKMBaTh (DAKT OCTAHOBKH 3aj1aHHsI, OMOBELIATh 110/1b30BaTe/Isl 00 3TOM H MPELOCTaBJIsATh
BO3MOXKHOCTH 151 [10/1b30BATEJIs1 IPOJIOJIKUTL OCTAHOBJIEHHOE 3aaHHe U [ePeKIouaTh 3a1aHusl
MEJKJly OCHOBHBIM 1 (DOHOBBIM PEXKHMOM.

1.2 JonoJHUTENbHOCTb YNIPaBJ€eHUS 3aJaHUSIMH

He Bce onepauuonHble cHCTEMb TTOUIEPAKUBAIOT YIIPaBJIeHHe 3aJaHUsIMH, XOTsI GOJIbLIMHCTBO
coBpeMeHHbIX (Linux, FreeBSD, Solaris) noiep:kuBaior.

Uto6bl POBEPHTD, MOJUIEPKUBAET JIH CHCTEMA ypaBJIeHHe 3a1aHHSIMH, MOXKHO HCII0JIb30BaTh
Makpoc POSIX JOB_CONTROL. Ecaim sToT Makpoc onpesenén B dafiie <unistd.h>, cucre-
Ma MOJUIEPXKUBACT YIIpaBJ/IeHHE 3a1aHUSIMH.

Ecsn ynpasienne 3aaHusIMU He MTOJI€P?KHBAETCS, B CECCHH MOXKET OBITb TOJILKO OJIHA Iy
NpolLleccoB, KoTopast BeIET ceOsl, Kak Oy/ITO BCer/la BbIMOJMHSETCS KaK OCHOBHas rpynna. ®yHkimu
CO3JIaHUsT HOBBIX IPYIIIT [TPOLIECCOB 3aBepLiaTest HeyauHo ¢ KoJoM oMbk ENOSYS. Makpocsl,
onpesesiole Ha3BaHUsl PA3JIMUHBIX CHTHAJIOB, CBSI3aHHBIX C YIIPABJIEHHEM 3a1aHUSIMH, OTIpesie-
JIeHBI, 1aXKe eCJIM CHCTeMa He MOJAePXKUBAET yrpaBJ/eHue 3agaHusiMi. OHaKo cUCTeMa HUKOT/a
He reHepHpyeT TakHe CHrHaJbl, a MOMbITKA TT0CIaTh TaKOH CHrHAJ, TPOBEPHTh HJIH YCTAaHOBUTD pe-
aKLMIO Ha Hero 3aBepLiaeTcst ¢ OLIMOKOH UK HHUETO He Jie/aeT.

1.3 ¥YnpaBasgowmi TepMUHAI

OpanuM U3 aTpubyTOB Mpoliecca sIBJsIETCsl ero ynpasasioujul mepmurais. CblHOBHHE MPO-
1leCChl, CO3/IaHHble C MOMOIIbI0 fork, HAC/EYIOT YIPABJISIOLUINI TepMUHAJ TIpoliecca-oTa. Ta-
KHM CIOCOOOM BCE MPOLECCHl B CECCHU HACJEYIOT YIPABJSIOUMH TePMUHAJ OT JIMIepa CECCHH.
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[Tocne TOT0, Kak MHTEPIIPETaTop OblJ1 CJeJIaH OCHOBHbBIM MPOLLECCOM Te€pMHHAJa, OH MOXK
BKJIIOUUTH CBOE yripaBJieHue 3ajanusmMu. [lyisi 5Toro BbisbiBaeTcst setpgid, utobbl CO31aTh O
JIeJIbHYI0 TPYIITY MPOLIECCOB /ISl MHTENPeTaTopa, 3aTeM Bbl3blBaeTcs tcsetpgrp, 4To0bl caena
3Ty IpyIIy NPOLECCOB OCHOBHOM.

KOFIIa WHTEPIIPETaTop BKJAIOYACT yIIpaBJeHHE 3aJaHUIMH, OH JOJI2XKE€H HTHOPUPOBATL CUTHAJ
ynpaBJjieHusl 3alaHusIMHI, 4TOObI Cy4aiiHO He OCTaHOBUTL camoro cebst. st aToro o6padoTumi
COOTBETCTBYIOIUX CHTHAJIOB yCTaHAB/INBAOTCS B SIG IGN.

Wurepnperatop Komanj, paboTalolMi B HEMHTEPAKTUBHOM PEKHUME, He JIOJKEH MOIEPHK
BaThb yrpaBjieHHe 3alaHusiMH. Bce 3amyckaemble UM TpOLECCHl OJKHBI OCTAaBAThCsi B TOH »
rpyrre NpoLeccoB, B KOTOPOH HAXOAUTCS caM UHTeprpeTtatop. Takum 06pasoM poAHTEIbCKUH Ui
TEepHpETaTop CMOXKET pPacCMaTPUBATh HEMHTEPAKTUBHbBIA HHTEPIIPETATOP KOMaHI M BCE €ro Cl
HOBHHE TTpOLECChl KaK OJHO 3alaHue.

1.7.2 3anyck 3ajanui

[Tocne Toro, Kak UHTepIIpeTaTOp KOMAaH/ BKJIIOUWJI yIIpaBJeHHe 3a1aHUSAMHU, OH MOXKET 00p.
6aTblBaTh KOMaH/Ibl 110J1b30BaTE/Is1 U 3aMycKaTb HOBbIE 3a/laHHsl.

J111 co3paHust HOBBIX [IPOLIECCOB B IPYyIIIe POLECCOB HCIOJb3YIOTCS BbI30Bbl fork U exe
OJ1HaKO, MOCKOJILKY 0OLIYHO B 3TOH OMepaliK yuacTBYIOT Cpady HECKOJILKO MPOLECCOB, HEOOX
JIUMO BBINOJIHSITb OMepaLii B IPABUJILHOM NOPsIIKe, UTOObI H30eKaTb BPEMEHHbIX OLIMOOK.

CyllecTByeT Ba BapHaHTa, KaK MOXKHO CTPYKTYpPHPOBATh JIePEBO OTHOLICHHS OTel-ChIH» JL
npoteccoB. Bo-nepsbix, Bce MpoLecchl B IPyIe MpoLeccoB MOXKET CO3/1aBaTh CaM KOMaH/IH!
MHTEpIIPEeTaTop; BO-BTOPbIX, KOMaHIHbII HHTEPIIPETATOP MOXKET CO3/1aTh OJMH I1POLLeCC, KOTOPL
OyZleT OTLIOM BCeX OCTaJ/IbHbIX T1poLieccoB B rpynmne. OGbIUHO NepBblii MOAXO0/ NPOLLE B pean3aLy

[Tocne Toro, Kak Kaxblil poLiece Co3/laH ¢ NOMOLIbI0 fork, OH J10JUKEH OMECTUTb Cef
B HOBYIO TpYIIy MPOLECCOB, Bbi3BaB setpgid. IlepBblil npolecc B HOBOH rpymne cTaHOBHT
JIMJIEPOM TPYTIbI TIPOLECCOB, a ero HEHTH(HHKATOP Mpoliecca CTAHOBUTCS HAEHTH(HHKATOPOM BC
TPYIIBl TPOLLECCOB.

Cam HHTepIpeTaTop ToxKe J0JKeH BbI3BaTh setpgid, YToObl IOMECTHTb KayK/bli U3 €ro Cl
HOBHHX MTPO1IECCOB B HOBYIO I'PYIIITY MPOLIECCOB. DTO HYKHO JUIS TOTO, UTOObI H36€XKaTh BPeMEeHH:
OLIMOKH: KaxK/Ibli CbIHOBHHI NPOLLECC 10/12KeH ObITb IIOMELLEH B HOBYIO IPYIIITY MPOLECCOB 0 T
ro, KaK OH HayHET BbIIIOJHATH HOBYIO IIPOrpamMMy, HO W caM MHTEPIPeTaTop N0JUKEH HMeTb B
CbIHOBHHE MPOLLECChl B HOBOH IpyIIIe rnepeji TeM, Kak OH MPOJIOJIKHUT BbiloJHeHHe. Ec/ 1 nHTe
NPeTaTop, U KaxIblil U3 CIHOBHUX [1POLLECCOB BbI30BYT setpgid, 3To rapaHTUpYeT, 4To BCE Oy 1
CJIeJIaHO NPABUJIBHO HE3aBUCHMO OT TOrO, KaKOH 13 NPOLECCOB CeIaeT 3TO MEePBbIM.

Ecuiu 3aaHue 3anyckaeTcsi Kak OCHOBHOe 3aJaHue, HOBAsl IpyIIa POLEeCCOoB A0JKHA Obl
cliesiaHa OCHOBHOM TPYION TPOLIECCOB YNPABJISIOLLETO TePMUHAA C TTOMOLIBIO BbI30Ba (DYHKLI
tcsetpgrp. TouHo Tak e, 3TO JefiCTBHE JOJKEH Ce/1aTh U CaM HHTePIIPeTaTop, U Kaykaibli
€ro CbIHOBHHX I1POLIECCOB.

[Tocsie 3TOrO Kak/plilt CHIHOBHHUI NPOLLECC JI0J2KEH BOCCTAHOBUTL 00paboTKy curHasoB. [
MHHLIMA/IN3aLMK [IPOLIeCC UHTePIpeTaTopa yCTaHOBUJ HTHOPUPOBAHHE CHIHAJIOB YIIpaBJIeHHUs 3
JaHusiMU. B pesysibTate KaXK/blil CLIHOBHUI TTPOLLECC YHACAe10Ba/ 3Ty 00paboTKy cHruajos. [
CBIHOBHHX I1POLIECCOB 3TO, 6€3 COMHEHHs, Hexe/laTe/1bHO, 103TOMY Kak/blil CbIHOBHUI MpoLie
JIOJIZKEH SIBHO YCTAHOBUTb €HCTBHS U1l STHX CUTHAJIOB B SIG DFL.

Haxkonell, Kaxablil CbIHOBHUI IIPOLIECC JOJIKEH BbI3BaTh exeC U 3allyCTUTb TpedyeMyto Ip:
rpammy. B 3TOM MecTe J10/KHbI ObITh 06paboTatbl MepeHanpasaeust 1eCKpUITOpoB BBoja/Bl
BOJIA.



C TOuKM 3peHHs I0CTyNa K TepMHUHAJY, 3Ta (YHKLHS pacCMaTpUBAEeTCs KaK 3aluch Ha Tep-
muHas. Ecoii oHa BbI3biBaeTcsi U3 (hOHOBOrO Mpoliecca yrpaBJsiiolero TepMiUHala, 0GbIYHO BCeM
npolieccam B 9TOH rpymrie nocbiaercs curiai SIGTTOU. Ecan tekyluii npoliecce 6J0KUPYeT UK
HUrHOpUpYeT curiajs SIGTTOU, onepalusi BLITOJHSAETCS YCIEWHO, U CHTHAJ He [TOChLIaeTCsl.

B cayuae ycnexa dynkuust Bosspauaer 0. 3nauenue -1 o6o3HauaeT ouMoKy, a nepemMeHHas
€rrno B 3TOM CJlyuyae MOXKET IPUHUMATh CJIeyI0olHe 3HaUEHHSI.

EBADF  AprymeHT £d He sIBJISIETCS OTKPBITHIM (DaiJIOBBIM JIECKPHIITOPOM.

EINVAL HenonycTtumeiit aprymenT pgid.

ENOSYS Cucrema He N0EPKUBACT yIpaBJleHUE 3alaHUSIMHU.

ENOTTY TepMuHas, accoUMMpOBaHHbIl ¢ £d, He SIBJSETCS YNPaBJSIOUUM TEPMHHAJIOM
JIAHHOIO Mpoliecca.

EPERM Ipynna npoueccoB pgid He NPUHALIEKHT K TOH 2Ke CECCHM, UTO TeKYyLIMH Npo-
ecc.

Oyukuus tcgetsid no3BoJsieT NOJMYUUTh HACHTU(UKATOP IPYIIbI NPOLECCOB CECCHH, IS
KOTOpOil TepMHUHAJI, 3alaHHbIi ero (aiJoBbIM 1eCKPUNTOPOM £d, ABJSETCS YIIPaBJSIOLIM Tep-
MHHaJIOM. EcJ1i BBI30B 3aBEPILIMIICS YCIELIHO, BO3BPALLAETCS HAECHTH(HKATOP TPYIIIBI TPOLLECCOB.
B npotuBHOM ciyuae Bo3Bpallaercs 3HaueHue -1, a nepemMeHHasi errno ycTaHaB/IHBAETCs B KOJL
OLUMOKH.

1.7 Pa6ora uHTenperaTopa KOMaHJ

B nannom pasjiesie noapoGHO ONKUCHIBAIOTCS JAeHCTBHUSA, KOTOPbIE 10JKEH BbITOJNHSATb HHTENpe-
TaTOp KOMaHJ, pea/u3ylollni yrpaB/ieHHe 3a1aHHAMH.

1.7.1 HWuHuumManusauus MHTeprnperaTopa KOMaH[

Korna unrepnperatop Komanj, 00bIYHO BLIIOJHSIOLIMI yIIpaBJeHHe 3aJaHUSIMU, 3ayCKaeT-
51, OH JIOJI2KEeH MPOBEPSITh, UTO OH Obl/1 3aMyLleH APYrUM HHTEPNPETaTOPOM KOMaH/, KOTOPbIi cam
BbIIOJIHSIET yIIPaBJ/IeHHE 3a1aHHSIMH.

Murepnperatop KoMmaH MOXKeT ObITb 3arlylleH B HHTePAKTHBHOM HJIH B HEMHTEPAKTUBHOM pe-
»kuMe. HenHTepaKTHBHBIH PeXKUM BKJ/I0YAETCS], KOT/1a BbIOJIHSETCS OJIHO U3 CJELYIOLLHX YCOBHIt:

e OjMH U3 CTAHIAPTHBIX [IOTOKOB HE ACCOLMMPOBAH C TEPMHHAJIOM.

e B komanHoi cTpoke 3aaH aiii, KOTopblii HEOGXOUMO BbIIOJIHHTD.

e B KOoMaH/HOH cTpOKe 3a/1aHa KOMaH/1a, KOTOPY0 He0OXOAMMO BbIIOJNHHT.

o VIHTepaKTUBHBII PEXKUM OTKJIIOUEH CrielalbHOH ONLMel KOMaHHOH CTPOKH.

MHTepakTHBHBIA MHTEPIIPETATOP KOMaHJ J0JUKeH YOeIUTbCs, UTO OH 3allylleH KaK OCHOB-
HOE 3aj1aHKe YIPaBJsIOLLEro TepMHUHAJA, Nepejl TeM, KaK BKJI0YaTh CBOE ypaB/eHHe 3alaHHsIMH.
Jlnst 3TOTO MHTEpIpeTaToOp 3amnpalliBaeT HIEHTH(PUKATOP CBOEH IPYMIIbI MPOLECCOB C MTOMOLILIO
getpgid U cpaBHHMBAET €ro ¢ WIEHTH(PUKATOPOM OCHOBHOH IPYMIbl MTPOLECCOB YNPABJSIOLIEr0
TepMHHaJIa, MoJIyUeHHOH ¢ MOMOLbIo tcgetpgrp.

Ecsin unTepniperatop He siBJIsIeTCsl OCHOBHBIM 3aJlaHHEM, OH JI0JKEH OCTAaHOBUTb ceOsi, Mo-
c/1aB curajs SIGTTIN cBoeli rpymnne npotieccoB. OH He JIO/DKEH MbITATbCs caM ClleslaTh CBOIO
rpyIny OCHOBHOM JIsl TepMHHAJIA, ITO J0JKEH ¢/le]1aTh MoJb30BaTe/b. Eciu nutepnperatop Obl
NPOJIOJ2KEH, OH JIOJKEH MOBTOPHTb MPOBEPKY M OCTAHOBUTbL ce0sl, €C/Ii OH CHOBA He OCHOBHOM
npotuecc.

Jluzep ceccun, KOTOPBIi ynpaBJsieT TEPMHHANOM, Ha3bIBACTCS YN PABASLIOUUM NPOYECCOM TE
MHHaJa.

[Tonb3oBatesb 06BIYHO He JIO/KEH 3a6OTHTCST O KOHKPETHOM MeXaHH3Me, HCTOMb3YIoleM
JUIsT TOTO, YTOObI BBIIEIUTh YIPABJISIIOLLUI TEPMUHAJ CECCHH, [TOCKOJIBKY 3TO eJ1IaeTCsl CHCTEMO
KOT/1a M0JIb30BaTe/b BXOIHUT B CHCTEMY.

Hekotopelil mpoliecc MOXKET OTCOEIMHHUTLCS OT CBOETO YMNPABJSIOLLETO TepMUHAJA, BbI3B.
setsid, 4To6bl CTATh JHAEPOM HOBOH CECCHH.

1.4 JocTyn K ynpasJsiiolemMy TepMuUHany

[Ipouecchbl 0CHOBHOIO 3a1aHKsl YIIPABJSIOLLETO TEPMUHAJIA HMEIOT HEOrPAaHHUEHHBIH 0CTYT
TepMHUHaJLy, B OTJIMUHE OT (DOHOBLIX MPOLIECCOB.

Korna npotecc ¢oHOBOro 3a1aHus IBITAETCS TPOUYNTATH JAAHHBIE C €0 YIPABJISIOLLETO TEPM!
HaJa, TpyIe NpoLeccoB nockbliaercest curias SIGTTIN. OObIUHO 3TOT CUTHAN BbI3bIBAET OCT
HOBKY BCeX IIPOLLeCCOB B 9TOM rpymie (ec/u ToJbKO OHH 06padaThbiBAlOT CHrHAJI M He OcTaHa
JuBatotest). Eciin npouecce, KOTOpBL NOMNbITaJlCs NPOUNTATh JaHHbIEe, HTHOPUPYET WJIH OJI0KUDY
3TOT CUIHaJl, read 3aBepluaercs ¢ owKMOKol EIO.

AnaJjioruuHo, Korja rnpotecc (poHOBOro 3a/iaHust MbITAETCs 3aMKMcaTh Ha CBOH yNpaBJIsiioLLy
TePMHUHAJI, ero rpyIe NPoLecCcoB MOXKeT ObITh 110C/1aH cHrHas SIGTTOU. PexKuM NoChlIKH 3T0
CHMTHasa ycTaHaBJMBaeTcst 6UToM TOSTOP (h/1aroB JIOKAJIbHOTO pexxuMa TepMHHaMa. DTOT (il
110 YMOJIUAHHIO HE YCTAHOBJIEH, I09TOMY 3allUCh Ha yNPaBJAIOLMI TepMUHaJ pa3pelieHa. Kpor
TOr0, 3allUChb Ha YIPaBJIsIOLIMI TePMUHAJ pa3pelleHa, ec/id curuail SIGTTOU HrHOpHpYyeTCs M.
6JIOKMPYETCS 3alUChIBAIOLLNM [IPOLLECCOM.

BosbIIMHCTBO onepaluii ¢ TepMHHANIOM, KOTOPbIE MOKET BBITIOJIHUTB MTPOLECC, PACCMAaTpPHB:
I0TCS KaK UTeHHe WJIM 3anuch. B onucanuy Kaxkioi onepauuy 3To yKasaHo.

1.5 CupoTcKue rpynmbl NpoLeccoB

Korna ynpasasiowuii npoliece 3asepiuaet paGoTy, €ro TepMHHaJ CTAHOBUTCS CBOGOIHbBIM
MOZKET HCI0JIb30BATHCS /sl CO3/1aHusl Ha HEM HOBOH ceccuu. Hampumep, ¢ Toro »xe TepMuHa
MOXKeT 3afiTH JIpyroi rmoJ/ib3oBaTesb. [103TOMy MOryT BOBHUKHYTb HENPUSTHOCTH, €CJIH KaKHe-
MPOLECChl U3 CTapol cecCHU OY/yT NbITaTbCS HCI10JIb30BATh 9TOT TePMHHAUI.

Uto6bl NpeloTBPaTUTL 3Ty NMPoOJIeMy, IPYIIbl POLLECCOB, KOTOPbIe MPoJoJIKaloT padoTa
1ocJ/ie TOro, KaK JIMAep CeCCHH 3aBEpILUMJ/ICS, NOMEYaloTCsl KaK CUpOmeKue epynnbl npoyecc
(orphaned process groups).

Korna rpynna npoteccos cTaHOBUTCS CHPOTOI, BCeM I1poLieccaM B IPYILIe NOChIaeTCs CHIH.
SIGHUP. O6bIuHO 5TO BbI3bIBaeT 3aBeplieHne paGoThl porpamMmmbl. OJIHAKO €CJH IIPOLECC UrH
pUpyeT CHUIHaJl WM YCTaHABJMBACT /sl Hero 00paboTUUK CUrHaJa, poLece NpojosKaeT pado
KaK IPOLECC-CHPOTA JazKe NocJjie TOro, KaK ero ynpasJsiolui NpoLece 3aBEPLIMIICS, HO OH 601
He UMeeT J0CTyNa K TepMHHAJY.

1.6 ®PyHKuUMU ynpaBJeHUS 3aJaHUSIMH
1.6.1 Hpentudukauus ynpapasiomwero TepMmHana

OyHKuMsS 1satty Mo3BOJSIET MPOBEPUUTD, IBJISETCS JIM JaHHbIA (halIoBbIH JECKPUITOP [
CKPHMIITOPOM TepMHUHAJA.



#include <unistd.h>
int isatty(int fd);

®ynkuus BosBpatuaer 1, eciin aityioBblil geckpunrtop £d sBsIeTCs 1€CKPUIITOPOM TepPMHHaIA, H
0 B mpotuBHOM cJyuae. B cirydae omn6kH (HeBepHbIil (hailsIoBEIN 1eCKpUNTOP) Bo3Bpalaercs -1.
OyHkuus ttyname Bo3BpallaeT UMsl clielHaibHOro (hakiia ycTpoiicTBa TepMHHAJA.

#include <unistd.h>
char *ttyname (int fd);

Ecau catinioBbiit neckpuntop £d cB3aH ¢ TePMHHAJbHBIM YCTPOHCTBOM, (DYHKLHMS ttyname
BO3BpAlllaeT yKasaTelb HAa CTATHYECKYl0 CTPOKY CHMBOJIOB, OKAHUMBAIOLLYIOCS CHMBOJIOM-
TepMUHATOpOM ‘' \0’. DTa CTPOKA COJAEPXKHUT MMs crieluasibHoro aia yerpoiicTBa AaHHOTO
tepmunana. Oynkums Bosspariaer NULL, ec/in (aioBblf JIeCKPHIITOP He CBsI3aH ¢ TePMHHAb-
HbIM YCTPOHCTBOM, UJIH UMsl pafiyla yCTPOHCTBA He MOXKET ObITb ONPELEJIEHO.

dynkuus ctermid no3BosseT oNpeneauTh UM (ailia ycTpocTBa ypaBJsIoLLEero TepMHHa-
Jia ipouecca.

#include <stdio.h>
char *ctermid(char *str);

®ynxums ctermid Bo3BpallaeT CTPOKY, CofepKalllyto ums afina ycTpoHcTBa, COOTBETCTBYIO-
LLlero ynpasJsiolleMy TepMHHaJy TeKyllero rnpouecca. Ec/in str He paBHO NULL, 9TO J0JI2KeH
OBITb MacCHB, KOTOPBIH MOXKET XPaHHTb Mo KpafiHeil Mepe L _ctermid cumBosioB. Mms Tepmu-
HaJjla OyleT 3alucaHo B 9Ty CTPOKY, U (DYHKLUs BO3BPATUT yKasaTeslb Ha e€ Hauasl0. B npotuBHOM
cayuae (yHKIHMs BO3BpaIllaeT yKasaTesb Ha CTaTHUECKYIO CTPOKY, KOTOPAst MOXKET ObITh Teperu-
CaHa [pH NOCJIeYIOLHX BbI30BAX ITON (PyHKLIMH.

Ecai uma ynpasasiolero TepMuHasa 1o Kakoi-Ju6o NpuyHHe He MOXKET ObITh ONpe/e/eHo,
(hyHKLMSI BO3BpalLaeT 1nycryio cTpoky. Jlaxke ecsin hyHKLMst BepHyJa UMst dailsia, 10CTyI K COOT-
BETCTBYIOLIeMY afi/ly He rapaHTHpyeTCsI.

Makpoc L_ctermid 3a1aéT JVIMHY CTPOKH, HEOOXOAUMYIO, YUTOOB! XpaHHThL UM aiisa, BO3-
BpaulaemMoe ctermid.

1.6.2 Pa6ora ¢ rpynnamu npoueccos

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

pid t setsid(woid);

pid t getsid(pid t pid);

int setpgid(pid t pid, pid t pgid);
pid t getpgid(pid t pid);

Oyukuus setsid co3naér HoBywo ceccuto. TeKyLMi MpoLece CTAHOBUTCS JIMAEPOM CECCHHU U
TIOMellaeTcsl B HOBYIO IPYIIY MPOLIECCOB, HAEHTH(HKATOP KOTOPOil COBNAjaeT ¢ HAEHTH(HKATO-
poM jlaHHoro npotecca. ManauanbHo rpynna npoueccoB He COAEPKHUT APYrHX MPOLECCOB, H cec-
CHS1 He COLEPXKHUT JPYrux rpynn npoueccos. [Ipolece nomeuaercst, Kak He UMEIOLLMI YIIPaBJIsiio-
LLIero TepMHHaJIa.

dynkuus setsid B ciyyae ycriexa Bo3BpallaeT UAeHTH(OHKATOP HOBOH IPyNIbl POLECCOB.
B coyuae omm6ku Bo3Bpaiiaercst -1, 1 nepeMeHHast errno CoAep:KHUT KoJ oMbk EPERM. 910
3HAUHT, UTO MPOLIECC y2Ke SABJISCTCS JHACPOM CECCHH.

OynkumMs getsid Bo3BpalllaeT WICHTHMUKATOP TPYMIbl MPOLECCOB JIMepa CeCCHH yKasa
Horo npouecca pid. Ecin pid paBen 0, Gepércsi nieHTHUKATOP TeKylllero npotecca. B ciyu
ouIMOKH Bo3Bpallaercs -1, i ycTaHaBJIMBAETCs lepeMeHHasi e rrno.

ESRCH [Ilpouecca ¢ TakuM pid He CyLIECTBYET.

EPERM Tekyuwii npouecc u npoiiece ¢ 3aaHHbIM HIEHTHPUKATOPOM pid MpUHaIeKaT
Pa3HbIM CECCHUSIM, a KOHKPETHAsl peasu3allysl He M03BOJISIET B 9TOM CJlyvae 110Jy-
yaTh HH(OPMALIHIO 00 YIPABJSIOIIEM MPOLIECCE.

OyHKUMS getpgid Bo3BpallaeT HAEHTHHUKATOP IPYMIlbl NPOLECCOB Mpolecca ¢ 3aJaHHb
unentucpukaropom pid. Ecou apryment pid pasen 0, Bo3Bpatiaercst HHpopMaLust st TEKyllle
npouecca. B cayuae omn6xu Bosspataercs -1.

OynkumMs setpgid nomerniaer npouece pid B rpynmy npoieccoB pgid. M pid, u pg:
MoryT ObITb paBHbl 0, UTO 03HAuUaeT WAEHTH(UKATOP Tekyllero npouecca. [Ipu Heo6XomMmMoc
coszaérest HoBasi rpynna npotieccoB. Eciin pid He coBnanaer ¢ uieHTH(HUKATOPOM CaMOro TIp:
ecca, 3To JIoJKeH ObITb HIEHTH(HUKATOP OJIHOTO U3 CHIHOBHUX MPOLECCOB, KOTOPbIi ellé He B
TIOJIHKJI K 3TOMY MOMEHTY BbI30B exec. B ciyuae ycnelHoro 3aBepiueHus: pyHKLHS BO3BpaLlla
0. [Tpu Heynaue hyHkimst Bo3Bpaliaer -1, a nepeMeHHasi e rrno yCTaHABJUBAETCS B KOJL OLUIHOK
Ecuu cucTeMa He mojuiepKUBaeT yripaBjeHue 3alaHUsIMH, (PYHKIHS TaKXKe 3aBepLIAETCs C OLIH!

KOM.
EACCES CbIHOBHMI MTpOLLeCC, 3alaHHbIH apryMeHTOM pid y»Ke BBIMOJHUI eXec.

EINVAL Henonyctumoe 3Hauenue pgid.

ENOSYS Cucrema He NOJUIepKUBAeT yripaBjeHHe 3aaHHsIMH.

EPERM  [Ipouecc, 3ananHblil apryMeHTOM pid, SIBJSIETCS JIMAEPOM CECCHH, HE HAXOJUTCS
B TOH K€ CaMOF CeCCHH, UTO TeKYLLHI Mpoliecce, 3HaueHne pgid He COOTBETCTBYET
rpyIine NpoLeccoB B TOH 2Ke CaMOl CECCHH, UTO TEKYLLUMH T1poLiecC.

1.6.3 ¥YnpaBieHue 10CTYNOM K TEpMHUHAJY

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

pid t tcgetpgrp(int fd);
int tcsetpgrp (int fd, pid t pgid);
pid t tcgetsid(int fd);

Pynxums tcgetpgrp Bo3Bpallaer HAeHTH(HHKATOP OCHOBHOH IPYTIHI TPOIIECCOB TEPMHH
J1a, 3aJIaHHOTO OTKPBITLIM (aiiIoBbIM fecKpUnTopoM £d.

Ecuii ocHOBHast rpynmna npoLeccoB OTCYTCTBYeT, TO eCTb KOI/1a Bee NpoLiecchl ObIBLLIEl OCHO
HOW IpyNMbl NPOLECCOB 3aBepLIKIM PaboTy, U HM OIHO APYroe 3ajaHue He OblIO MOCTaBJEHO K,
OCHOBHOE€, (DYHKIIMS BO3BpalllaeT uhcJio, Gosbliiee 1, KOTOpoe He COOTBETCTBYET HHKAKOH CYIIL
CTBYIOLLEH IPyMIie NPOLECCOB.

B cuayuae own6ku Bosspatlaercs 3HaueHue -1. [TlepemenHasi errno MoxxeT IpUHUMATh CJl
Jlyloline 3HaYeHusI.

EBADF  AprymeHT £d He SIBJISIETCS] OTKPBITHIM (Dai/JIOBBIM IECKPHIITOPOM.

ENOSYS CucreMa He MOAIepKUBAET yIpaB/IeHHe 3aJaHUSIMH.

ENOTTY TepmunaJs, accouuupoBaHHblii ¢ £d, He SIBJASIETCS yNpPaBJsiOLMM TEPMUHAIOM
JIAHHOTO TIpolecca.

DyHkUUA tcsetpgrp HCNOJb3yeTes, YUTOObl YCTAHOBUTb OCHOBHYIO DYy I1POLECCOB Te
MuHasia. Apryment £d 3a1aér (ai/ioBblil IeCKPUNITOP TePMHHAJA, apryMeHT pgid ornpeness
rpyniy npoueccos. Tekyluuii npouecc A0/2KeH NPUHALIEKATb TOH XKe CeCCHU, UTO U IpyIina Ip:
11ecCOoB pgid, M UMETb TOT ’Ke caMblil yNPaBJIAIOLMH TepMHHAJL.
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