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BBepeHue

Bospacr onepaumonHoit cuctembl (OC) UNIX HacuuTbhIBaeT yXKe HECKOJIbKO -
CSITKOB JIeT. DTO PeKOPAHBIA pe3yNbTar sl onepallMOHHBIX CUCTEM, BeK KOTO-
pbix, Kak npasuio, Hegojaor. OC UNIX okaszanach 3ameyaTe/lbHbIM UCKIIOUEHUEM
W3 TIpaBWIa, OHA TMPOAOKAET pa3BMBAaThcsl M HaAOUpaTh TMOMYAsSpHOCTb. M3Ha-
YaJIbHO HANMCAHHAA AJ1 BbIOpolleHHOro kommbiorepa PDP-7 ¢ 4 kunobaiitamu
onepatuBHoil mamsatu, UNIX paGoTaeTr Ha MHOXecCTBe ammapaTHBIX TUIaT¢hopM,
HauuHasg ¢ obpikHOBeHHOro PC u 3akaH4YMBas MOIIHBIMH MHOIOIMPOLIECCOPHBIMU
CHCTEMaMU U CYTIepKOMITBIOTepaMH.

CosnaHHas HebGomblol rpynmoit paspadotunkoB, cuctrema UNIX pacimmpsinach
U J0pabaThiBAaCh; ThICSIUM CIIEIMATMCTOB BIOXWIU B Hee CBOM TaJIAHT, NECATKU
THICSY OOOTATWIN TIPWJIOKEHUSIMU, W CETOJHSI OHA CIYXWUT MWIIHOHAM JIOAeH,
KOTOPBIE UCIIONb3YIOT 3Ty ONEPALMOHHYIO CUCTEMY B CBOE AEITENIbHOCTHU.

3a Bpems cBoero cyliectBoBaHus cuctema UNIX npereprena 3HauMTebHbIE U3-
MEHEHMUSsI, cTaja MOIIHEH, cllokHel U ynoOHei. OqHAaKo OCHOBHBIE WJEU COXpa-
HWINCh, YIUBJSSI HAC CBOMM M3SILECTBOM M IpocToToi. MMeHHO oHM ompene-
JISIIOT "TEHOTUN" OTepallMOHHON CHUCTeMBbl, TIO3BOJISII YBUIETh 3a KpacUBbIMU
HA3BaHUSIMM Pa3NUYHbIX Bepculi jakoHuuyHoe cioo UNIX. MMeHHO uzsdiiecTBo
W TIPOCTOTA 3TUX WJEH ABISIOTCSI OCHOBOM kmu3HeHHoW cuibl UNIX, ee croco6-
HOCTHM BCErna UATU B HOLY CO BpPEeMEHEM.

MpuunHbl nonynapHoctu UNIX

MoxHO cMesio cka3aTbh, YTo orepannoHHas cucreMa UNIX moiHOCTbIO BbLEp-
XKana npopepkKy BpemeHeM. Ha xaxaom arame cBoero paszsutusi UNIX pemnana
omnpeie/ieHHble 3a1auyld, WU CETOJHS, HeCMOTpPsl Ha TIOSIBIeHUEe Oojiee TIPOCTBIX U
yI0OHBIX, C TOYKW 3PEHUS] AAMUHUCTPUPOBAHUS, CUCTEM, OHA IIPOYHO 3aHMMAET
MecTto cpenu auaepoB. CaMoe yIMBUTENBHOE, YTO, HECMOTPSI HAa HaJIuyue BEpCUii-
JIMIEPOB, BO MHOIMX CJIyyasx peyb IIpU ITOM MAET HE O KOHKPETHOHU peayu3a-
uuu, Hanpumep Linux, FreeBSD, Solaris wiu SCO, a umeHHo o cucteme UNIX
KAK TAKOBOM.



2 BeegeHue

IMepeuncimm ocHoBHBIE yepThl UNIX, mMo3Bojsiomne MOHSITh IPUINHBI JTOJTO-
KUTEIBLCTBA 3TOU OTEePallMOHHON CUCTEMEL:

3 sacruocms U neperocumocms. Ko cucTeMbl HAIIMCAH Ha S13bIKE BBICOKOro ypoBHs C,
YTO CAEJAIO €€ MPOCTOoil M1 mepeHoca Ha pasHble Iardopmbl. [lo oneHkam
oagHoro u3 cosgareieir UNIX, JdsHuuca Putuu, cucrema Ha sa3bike C umesna
Ha 20—40 % Gosbliuii pasMep, a IPOU3BOAUTENBHOCTb e¢ Oblia Ha 20 % Huxe
AHAJOTHYHOI CHCTEMbI, HAIIMCAHHOI Ha accembiepe. OgHAKO SICHOCTb U Iie-
PEHOCUMOCTb, IOJIyYEHHbBIE B pe3yJbTaTe, ChIIPAIM PEIlalollyl0 poJjib B MOIY-
ngpHoctu UNIX;

O moouguyupyemocms. Kon cucteMbl U3HAYATBHO PACTIPOCTPAHSUICS B BUJIE UC-
XOJHBIX TEKCTOB, UTO TIO3BOJISUIO JIETKO BHOCUTH B Hee U3MeHeHus. B cBsa3u
C 3TUM HOBblE KOMIIAHUU W HOBbIE CIEIUATUCTHI (M HE TOJBKO CIIEIUATUCTBHI)
JIETKO BJAWBAINCH B psabl pazpadorynkoB UNIX;

O modyasrocms. Pa3paboTuMKK 3aJ10XKIIM B OCHOBY CUCTEMBI MOAYJIBHYIO CTPYK-
TYpY: IOJIb30BaTe/b UMEJI BO3MOXHOCTb AONMCATh U BKJIIOYUTh B HEE TO, Y€ro
TaM, II0 €ro MHEHMUIO, He XBaTajo;

O wmrHoeozadaunocms. YIAUHO HAMMCAHHAS cUcTeMa pasfefieHus] BDEMEHM B TIOJTHOM
Mepe oTBevata MOTPEeOHOCTSIM Hayaia 3pbl CTPEMUTETHHOTO pocTa MPOV3BOIM -
TebHOCTU TIpolieccopoB. B pesynbrare UNIX okazanach MHOTO3aJa4yHON MHO-
TOTIOJIb30BATENbCKON CUCTEMON C IIIUPOKUM CIIEKTPOM YCIYT, padoTasi B KOTO-
poit MOXHO OBUIO HE 3aMeuaTh MTPUCYTCTBUS MOJb30BaTeNeH -KOHKYPEHTOB;

O cmandapmuszayus. HecmoTpss Ha MHoroodopasue Bepcuii UNIX, ocHOBOII Bcero
CEMEMCTBA SBISIOTCI NPUHUUIMUAIBHO OJMHAKOBAA ApXUTEKTypa U Psil CTaH-
JapTHbIX UHTepdeiicoB. ONBITHBIA aAMUHUCTPATOP 0€3 OOJBIIOrO TPYyIa CMO-
XKET OOCILYKUTb APYLYIO BEPCUIO CUCTEMBL, [UISl IIOJb3OBATENECH MEepexon Ha
JOPYTYIO BEPCUIO U BOBCE MOXET OKA3aThCSl HE3aMETHBIM;

a YHUBEPCANbHOCHIb. CJTCZ[CTBI/ICM MONYIAPHOCTN CUCTEMBI CTAJIO OYCHD OoJbIIoe
KOJIUYECTBO HpHJ’[O)KCHVIﬁ, B TOM YHMCJE CBO6OI[HO pacrpocTpaHsIeMbIX, HAYN-
Hasi oT HpOCTCﬁHJPIX TEKCTOBBIX PEAAKTOPOB MU 3aKaHUYMBasg MOIIHBIMU CUCTC-
MaMH yIpaBJICHUSA bazamu JOTAHHDBIX.

O6wuin B3rnag Ha apxutektypy UNIX

CaMbIit oO1IMI B3MISIL TO3BOJISIET YBUIETh NBYXYPOBHEBYIO MOJENb CUCTEMBI TaK,
Kak OHa TpejcTaBieHa Ha puc. B.1.

B neHtpe HaxoauTcs SApO CUCTEMBbI. SlApo HemocpencTBEHHO B3aWMOAEHCTBYET
C amnmnapaTHOM YacTbl0 KOMIIbIOTEPA, U30AUPYS MPUKIAIHbIE MPOrPaMMbl OT OCO-
OeHHOCTell ee apxMTeKTypbl. fAapo umeeT HAOOpP yCayr, HNPedOCTaBISIEMbIX IIPU-
KJIaaHbIM nporpammaM. K yciayram gapa OTHOCATCS ONepaliy BBOAA-BbIBOIA (OT-
KPBITUS, YTEHMS, 3alUCU U ymnpapieHus QailiamMu), co3gaHus U YIpaBleHUs
fnpoueccamu, HUX CHHXPOHHM3AaLMM M MEXIIPOLIECCHOIO B3auMoneicTBusa. Bce
NPUIOKEHUS 3AMPAILIMBAIOT YCIYTU SIApa MOCPEACTBOM CUCHEMHBIX 6bI30608.
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Basosbie ycryeu

CucmeMHble ycrnyau

lMpunoxeHus CeTs
init
inetd
routed

TepmuHan

[Monb3oBaTtenu
MpuHTep

Cuctema
paspaboTku

Puc. B.1. Mogenb cnctemsl UNIX

Bropoii ypoBeHb COCTABISIOT MPUIOXKEHMS WM 33a4auyd, KaK CUCTeMHbIe, OIpe-
JeJsioniie PyHKIMOHATbHOCTh CUCTEMbI, TaK M MPUKIATHbBIE, 00€CIeUrnBaIOIINE
noab3oBareibekuil uHrepdeiic UNIX. OgHako, HeCMOTpS HAa BHELIHIOK Pa3HO-
POMHOCTb MPUIOXKEHUI, CXeMbl UX B3AaMMOIEHCTBUS C SAPOM OIMHAKOBBIL.

PaCCMOTpI/IM OoJiee BHUMATEIHLHO OTACJIbHBIE KOMITOHEHTHI SApa CUCTEMDI.

Appo cucremol

Anpo obecneunBaer 6a30By10 HYHKIIMOHAIBHOCTD OMEPAIIMOHHOM CHCTEMbI: CO3-
JIAeT TIPOIIECCHl U YIIPaBISIeT UMU, paclipeacsisieT maMsaTh U obecrieunBaeT TOCTYII
K aitnam u nepudepruitHBIM yCTpoicTBaM.

BzaumopeiicTBue MpUKIAMHBIX 3aAad C SAPOM MPOUCXOAMT IOCPEICTBOM CTaH-
JapTHOro MHTepdelica CUCTEMHBIX BbI3OBOB. MHmepgheiic cucmemHbiX 66130606 TIpel-
CTaB/IsgeT coboil HAOGOp YCIyr sapa U ompeaesseT GhopMmar 3aIpocoB Ha YCIYIHU.
[Ipouecc 3ampaiiMBaeT ycayry IMOCPEeICTBOM CHUCTEMHOIO BbI30BA OIpeaeNeHHOI
MpoLenyphl SApa, BHEIIHE MMOXO0XEro Ha OOBIYHBIA BBI30B OMONMOTEYHOH (DyHK-
LMU. Sapo oT MMEHM Ipoliecca BbIIOJHSAET 3aIpoc ¥ BO3BpAaLIAeT MPOLECCY He-
00X0NMMbIE JAHHbIE.

B npuBeneHHOM mpuMepe mporpaMmMa OTKpbiBaeT ¢aiiil, CYUTHIBAET U3 HETro JaH-
HBle U 3aKpbiBaeT 3ToT aitn. [Ipu 3ToM omepanuu OTKpBITUSI (open), UTEHUS
(read) u 3akpeiTusi (close) aitna BHITIONHSIOTCS SIAPOM TIO 3aMpocy 3ajaauu,
a (OYHKIIUU open (2), read (2) U close (2) SIBASIOTCS CUCTEMHBIMU BbI30BAMMU:
#include <sys/types.h>

#include <sys/stat.h>

#include <fcntl.h>

main ()
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int fd;
char buf[80];
/*OrkpoeM dai — MoJiyuMM CCHUIKY (baiioBeni meckpunrTop) fd*/
fd = open("filel", O RDONLY);
/*Cuntaem B Oydbep buf 80 cumBosOB*/
read (fd, buf, sizeof (buf));
/*3akpoeM daiti*/
close (fd) ;
}
CTpyKTypa siipa ipefctabieHa Ha puc. B.2.
Mpoyeccel t Monb3oBaTenLcKuii

ypOBEHb

CUCTEMHBIV YPOBEHb
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Qavinosas |,
nogcucrtema Mogcucrtema
. yrnpasneHns /////ﬂnpo
npoueccamn
v
Mogcuctema y
BBOAa/BbIBOAA

CUCTEMHBI YPOBEHb

AnnapaTHbIi YpOBEHb
| YcTpolicTea |

Puc. B.2. BHyTpeHHss cTpykTypa aapa UNIX

SAApo COCTOUT U3 TPeX OCHOBHBIX MOACUCTEM:
1. daitmoBas MoACUCTEMA;
2. IloacucreMa ynpapiaeHUs MPOLECCAMU U I1aMSIThIO;

3. Tloacucrema BBOMA-BBIBO/IA.
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®dannosana nogcucrema

daiioBasg MocKcTeMa obecreynBaeT YHHGUIMPOBAHHBIM WHTepdelic mocTymna
K JAaHHBIM, PACIOJOKEHHBIM Ha TUCKOBBIX HAKOIUTENAX, M K TepubepritHbIM
yerpoiictBaM. OmHN W Te Xe (GYHKINU open (2), read(2), write (2) MOTYT HUC-
TTOTH30BAThCd KaK MPH YTCHUW WJIN 3alMCH JAHHBIX HAa JUCK, TaK W TIPU BBIBOIE
TeKCTa Ha MPUHTEP WIM TepMHUHAT.

dajinoBasg MoACUCTeMa KOHTPOIMPYET IpaBa AocTyma K ¢haiay, BBIIOJHAET OIle-
pauuMMd pasMelleHMs UM ygajeHus ¢daidga, a TakkKe BBIIOJTHSAET 3alUCh/UYTeHHE
JaHHbIX (aitna. [TockoabKy GONBIIMHCTBO MPUKIAAHBIX (YHKIIMI BBIMOIHSAETCS
yepe3 uHTepdeiic (paitaoBoil cucreMbl (B TOM YUCIE U JOCTYI K IepuchepUitHbIM
yCTpOICTBaM), MpaBa AOCTyIa K daiilaM onpeaeasioT MPUBUIETHU M10J1b30BaTENs
B CUCTEME.

®daitoBasg TomcHcTEMa OOSCTIEYNBAECT TIepeHaIpaBiIeHNe 3alpocoB, alpecoBaH-
HBIX TIepuepHiTHEIM YCTPONUCTBAM, COOTBETCTBYIOIIIUM MOMIY/SIM TIOICUCTEMBI
BBOJ/Ia-BBIBOJIA.

MNopcucrema ynpaBneHus npoyeccamm

3amymeHHas Ha BHITIOJTHEHNE TIporpaMMa TIOpoXXIaeT B cHcTeMe OAWMH WIn Ooee
npoueccoé (Mnu 3adau). Tloacuctema yIpaBiIeHUs TIpolieccaMy KOHTPONHPYET:

O cos3gaHue u YAAJICHUE IIPOLECCOB,

O pacnpeneneHre CUCTEMHBIX PecypcoB (MAMSITH, BBIYUCIUTETBHBIX PECypPCOB)
MEXIy TIPOIIeCCaMU;

O cUHXPOHU3ALUIO [IPOLIECCOB;
O MeXmpollecCHOe B3aUMOACHCTBHE.

O4YeBUIHO, YTO B OOLIEM CIy4ae YMCIO AKTUBHBIX IPOLECCOB MPEBBIILIAET YUCIO
[IPOIIECCOPOB KOMIIBIOTEpA, HO B KAXIblil KOHKPETHBIII MOMEHT BpEMEHU Ha Ka-
KIOM MPOLECCOPe MOXKET BBIIONHATHCSA TOJBKO OOUH mpoliecc. OmepanydoHHAas
CHCTEMA YIPABISAET MOCTYIOM IIPOLIECCOB K BBHIYMCIMTEIbHBIM pECypcaM, co3daa-
Bas OllYILEHUEe OJHOBPEMEHHOIO BbIMOJIHEHMS HECKOJIbKMX 3a1a4.

CrneumanbHas 3amavya sapa, HasbiBaemasl pacnopsdumenem WA HAGHUPOSUUKOM
npotieccoB (scheduler), paspelraeT KOHGIUKTHI MEXIY MpoleccaMu B KOHKYPEH-
MW 33 CHUCTEeMHBIE pecypchl (TIpolleccop, MaMsITh, YCTPOMCTBA BBOMA-BHIBOIA).
TTrannpoBIIMK 3amycKaeT Mpolecce Ha BBHITIONHEHUE, clefs 3a TeM, YTOObl Mpo-
1lecc MOHOTIOJIbHO HE 3aXBaTWUJI pasiesisieMble cucTeMHbie pecypchl. Tlporiece oc-
BOOOXIAeT Mpolieccop, OXWaasi JIUTEIbHONM orepaluy BBoJAa-BbIBOJAA, UJIU TO
TPOIIECTBUU KBaHTA BpeMeHU. B 3TOM ciiyyae MIaHWUPOBIIUK BBIOUPAET CIEIYIO-
IUH mpoliecc ¢ HAMBBICIINM TIPUOPUTETOM M 3aIycKaeT ero Ha BBITIOJHEHHUE.

Moodyav ynpaeaenus namamero obecrieurBaeT pasMellleHUe OMNEPATUBHON MaMSITU
JUIsl IpUKIaaHbIX 3agad. OnepaTtuBHAs MaMSTh SBJISETCS JOPOrOCTOSILIUM PeCyp-
COM, U, KaK IIPaBUJIO, €e peldKo ObiBaeT "cAMILKOM MHoro". B ciydyae, koraa st
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BCEX TIPOLIECCOB HEOAOCTATOYHO ITAMATH, AAPO MEPEMEIIACT YaCTU TIpolecca HNIN
HECKOJIbBKUX ITPOLECCOB BO BTOPUYHYIO TIAMSITDH (KaK IIpaBUJIO, B CIICOUAJIBHYIO
001acTh JKECTKOTO I[I/ICKa), OCBO60)KI[a$I pPECYPCHI I BBIMMOJHAKOMIECTOCS TMTPOLEC-
ca. Bce COBPEMEHHLIC CHUCTEMDBI PEAIUIYIOT TAK HA3LIBACMYIO SUPMYAAbHYIO Ha-
MAMb. TIPOLECC BLITTOJTHSIETCA B COOCTBEHHOM JIOTUYECKOM AaIpECHOM IIPpOCTpaH-
CTBE€, KOTOPOC MOXET SHAYUTCIbHO IPEBBIIATE AOCTYITHYIO CIJI/ISI/I‘-ICCKy}O TTaMSThb.
YHpaBJTGHI/IC BI/IpTyaJTI)HOﬁ TIaMATBIO TIpoHecca TAKKE BXOAUT B 3agadyll MOOYJId
VIpaBJICHUS MTaMATHIO.

Modyas mexcnpoueccroeo e3aumodeiicmeuss OTBEYAeT 34 yBEAOMJIEHHE IIPOLIECCOB
0 COOBITUSAX C IMOMOIIbIO CUTHAIOB U O0eceurBaeT BO3MOXHOCTD Iepeaayn AaH-
HBIX MEXIY Pa3IMuYHBIMU IIPOLECCaMMU.

Mopgcuctema BBOoga-BbiBOAA

Iloacucrema BBOIA-BbIBOAA BBIMOIHSET 3aMpochl (ailIOBOM MOACUCTEMBI U MOA-
CHCTEMbI YIIpaBIeHUs MpoleccaMy AIs IOCTyna K mnepudepuilHbIM yCTPOCTBaM
(mMcKkaM, MarHMTHBIM JIEHTaM, TepMUHaIaM U T. A.). OHa obecrneuynBaeT HeoOXo-
JuMylo Oydepusalnio JaHHBIX MU B3aUMOAEICTBYET C dpaiigepamu ycmpoicme —
ClieMabHbIMU MOJIYJISIMU S1APA, HEIIOCPEACTBEHHO OOC/IYy>XUBAIOLIUMMU BHELIHKE
YCTPOKMCTBA.

UcTtopusa coszgaHusa

B 1965 romy Bell Telephone Laboratories (mompasmenenne AT&T) coBmecTHO
¢ General Electric Company 1 MaccauyceTrckKuM UHCTUTYTOM TexHosoruu (MIT)
Hayajn paspabaTelBaTh HOBYH OINEpallMOHHYIO cucTteMy, HazBaHHyio MULTICS
(MULTiplexed Information and Computing Service). Ilepen yyacTHUKamMu mpo-
eKTa cTosiIa 1e/Tb CO3/aHWS MHOTO03aJaqHOl OTepallmoHHON CHCTeMBI pasjieie-
HUS BpPEMEHH, CTIOCOOHON 00ecTeunTh OTHOBPEMEHHYIO paboTy HECKONBKHX CO-
TeH nofb3oBateeir. Ot Bell Labs B mpoekTe NpUHSIIU ydacTHe JBa COTPYJAHUKA —
Ken Tommncon (Ken Thompson) n Jdanuuc Putun (Dennis Ritchie). Xots cucre-
ma MULTICS Tak u He Gbina 3asepiueHa (B 1969 romy Bell Labs Boinuta us mpo-
eKTa), OHa cTaja TIpeaTeucii omepallMOHHON CHCTEMBI, BITOCICACTBHU ITOTYIWB-
et HazpaHne UNIX.

Opnako Tommcod, Putuu M psia Apyrux COTPYAHMKOB MPOJOJLKMIM PAadOTy Han
cozaHueM yAOOHOIl cpeabl MporpaMMUpoBaHusd. Mcmomb3ys uaeu u pa3padoTKu,
nosiuBluuecs B pesyiabrare padorbl Hagx MULTICS, ouu cosmanu B 1969 romy
HEOOJbLIYIO ONEPALMOHHYIO CUCTEMY, BKIIOYABLIYIO (GailIOBYI0O CUCTEMy, MOA-
CUCTEMY YIIpaBJEHUSl MpoleccaMd U HeOoiblloi Habop yruiaut. Cucrema Oblia
HamycaHa Ha acceMOjepe M NpuMeHsiach Ha Komibiorepe PDP-7. Bra onepauu-
OoHHas1 cucreMa nonyuyuna npouszsogHoe or MULTICS naszpanue UNICS
(UNiplexed Information and Computing Service), IpuayMaHHOE APYTUM WIEHOM
rpynibl pazpaboTuukoB, bpaiiaHom KepHuranom (Brian Kernighan).



BeeneHrue 7

‘ Mpumevyanme }

OdwmumaneHon gaton poxaeHuss UNIX moxHo cumTath 1 auBaps 1970 roga. MmeHHo
¢ atoro momeHTa UNIX oTcunthiBaeT CBOE CUCTEMHOE BPEMS.

Xota paHHsiga Bepcus UNIX MHoroe obeulasa, oHa He cMmomia Obl peajiu3oBarb
BECb CBOH IOTEHIMal 6e3 IPUMEHEHUS B KAKOM-1100 peajibHoM npoekre. M Ta-
Koii mpoekT Haiuescs. Koraa B 1971 rogy narentHoMy otaeny Bell Labs noHamo-
Ounack cucremMa oOpadOTKM TEKCTAa, B KAYECTBE OMNEPALMOHHON CHUCTEMBbL ObLIa
BeiOpana UNIX. K tomy Bpemenu cucrema UNIX Obuia mepeHeceHa Ha Oojee
mourHbiii PDP-11, ga u cama HemHoro mogpocna: 16 K6aiit 3aHumana codcTBeH-
HO cucTtema, 8 KOadT OTBOAMIMCH MPUKIAAHBIM IpOrpaMmaM, MaKCUMaJbHbIA
pasmep ¢aiina Obu1 ycraHoBieH paBHbiM 64 Ko6aiit npu 512 K6ailt muckoBoro
MIPOCTPAHCTBA.

Bckope mocie cozgaHusi TepBBIX acceMOnepHbIX Bepcuii ToMricoH Havan pado-
Tark Haa komnuigaropoMm i si3bika FORTRAN, a B pesynbrare paspabortai
361K B. OTO OBIT WHTEpIIpEeTaTop CO BCEMW CBOMCTBEHHBIMH WHTEPIIPETATOPY
orpanuyeHussMu, u Putuu mepepaboran ero B Apyroil si3biK, HazBaHHbld C, mo-
3BOJISIBUIMU TeHepupoBaThb MallMHHBINA Koa. B 1973 romy siipo omnepalluoHHOM
CHCTeMbI ObUIO MEPEenucaHo Ha fA3bIKE BbICOKOIo ypoBHS C, — HecJbIXaHHBIA JO
3TOTO 1Iar, OKa3aBlIWU rpomanHoe BausiHue Ha nonyasipHoctb UNIX. OTto o3Ha-
qyano, yto tenepb cucrema UNIX morna ObiTh IepeHeceHa Ha Apyrue ammnapar-
HBle TUTAaTGOPMBI 3 CYUTAHHBIC MECSIIBI, KpOMe TOTO, 3HAYMTETbHAST MOIEepHN3a-
LM CUCTEMbl M BHECEHUE H3MEHEHUIl He IPeacTABIsUId OCOObIX TPYIHOCTEI.
Yucno pabotatomux cucteM B Bell Labs mpessicuiio 25, U 1151 COMPOBOXIEHUS
UNIX obu1a cpopmuposaHa rpynna UNIX System Group (USG).

Uccneposarenbckue Bepcumn UNIX

B coorBerctBun ¢ denepanpHbM 3akoHomaTenbcTBOM CIIA AT&T He mmena
npasa koMmepueckoro pacmnpoctpaHeHusd UNIX u ucnosnb3oBana ee i coOCT-
BEHHBIX HYXH, HO HaumHasg ¢ 1974 roma omepammoHHas cHCTeMa cTaja mepena-
BaTbCsl YHUBEPCUTETAM JJISI 00pa30BaTE/bHbIX LIEJIECIA.

OnepalyoHHas CUCTeMa MOAEPHU3UPOBAIach, Kax/aas HOBas Bepcus cHabXaaack
COOTBETCTBYIOLIEH penakimeil PykoBoacrsa IlporpamMmmucta, oTkyna U camu Bep-
CUM CUCTEMbl MOJYYUIM Ha3BaHUue pedaxyuti. Bcero Obulo BhimylieHo 10 Bepcuii-
pelakiuii, nepBasi U3 Koropbix Bbiluia B 1971, a nociaeanss — B 1989 roay. Ilep-
Bble ceMb pegakiuil Obutd paspabdoransl B Bell Labs I'pymmoit KOMIBIOTEpHBIX
uccinegosanuii (Computer Research Group, CRG) u npegHazHayaniuch ais KOM-
neiorepoB PDP-11, mosxe — mna VAX. [pyrag rpynna, UNIX System Group,
oTBevasa 3a conpoBoxiaeHue cucreMbl. Tperbs rpynna (Programmer's WorkBench,
PWB) 3aHumanach pa3paboTKOi cpelbl IPOrpaMMUPOBAaHUSI, € Mbl OOSI3aHbI
nosgeieHueM cucteMbl SCCS, MMEHOBAHHbIX KAHAJOB U JAPYTMX BaKHbIX WOCH.
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Bckope mocie Beimycka CenbMO pelaKIIMKA pa3padOTKON CUCTEMBI cTaja 3aHU-
Mmatbeces USG.

HauGonee BaxHble Bepcuu onucaHbl B Tada. B.1.

Tabnuya B.1. Hanbornee sHauntesnbHble Bepcum UNIX

Pepakuns Fop OnuncaHune
BbiNyCKa
MepBas pepakums 1971 Mepeas Bepcus UNIX, HanucaHHas Ha accembnepe

ana PDP-11. Bkniouana komnunatop B n mMHoro
N3BECTHbIX KOMaHA 1 YyTUIUT, B TOM vncne cat (1),
chdir(l), chmod (1), cp(l), ed (1), £find (1),
mail(l), mkdir (1), mkfs(1IM), mount (1M),
mv(l), rm(l), rmdir(l), wc(l), who(l).
B ocHoBHOM Mcnonb3oBanach Kak MHCTPYMEHTaslb-
Hoe cpefcTBo 06paboTKy TEKCTOB AN NAaTEHTHOMO
otaena Bell Labs

TpeTbs pepakuus 1973 B cucteme nosBunacb komaHga cc (1), 3anyc-
kaBwas komnunatop C. Yucno ycTaHOBMEHHBIX
cuctem gocturno 16

YeTBepras pegakuus 1973 [MlepBasi cuctema, B KOTOPOI QPO HanMucaHO Ha
A3blke BbICOKOro ypoBHsa C

Lllectas pepakuus 1975 [MepBas Bepcusi cuctemel, JOCTyMNHasA 3a npegena-
mMu Bell Labs. Cuctema nonHocTbio nepenucaHa Ha
A3pke C. C 3TOro BpeMeHU MOSBAAIOTCA HOBble
Bepcuu, paspaboTtaHHble 3a npegenamu Bell Labs,
n pactet nonynapHocte UNIX. B uvactHocth, ata
Bepcus cucteMsl bbina yctaHoBneHa TOMMNCOHOM B
KanudopHuitickom yHuBepcutete B bepknu, n Ha
ee ocHoBe BCKope 6bina BbinyLLieHa NepBas Bepcus
BSD (Berkeley Software Distribution) UNIX

Cenbmas pegakums 1979 Ota Bepcus BkJoYana KoOMaHgHbIA nHTepripeTatop
Bourne Shell u komnunstop s3bika C oT KepHurana
1 Putun. Agpo 6bino nepenucaHo ans ynpoLueHus
NMepeHOCUMOCTI CUCTEMbI Ha Apyrue nnatopmsl.
JluueHaus Ha 3Ty Bepcuto 6bina kynneHa doupmMoli
Microsoft, koTopas paspabotana Ha ee 6ase one-
pauumoHHyio cuctemy XENIX

TMonynsipocts UNIX pocia, u x 1977 roay umcio paboTalolMX CUCTEM YXKe
npesbicuiio 500. B 1977 roay komnanus Interactive Systems Corporation crana
nepBbiM VAR (Value Added Reseller) cuctremsl UNIX, paciiupus ee st HCTIONb-
30BaHUS B CHCTeMax aBTOMAaTU3AlMK. DTOT XKe TOJl CTall TOAOM TMEepPBOTO TTOPTUPO-
BaHusi UNIX ¢ He3HauYUTeNbHBIMU M3MEHEHUSIMU Ha KOMIILIOTEP, OTIWYHBIU
ot PDP.
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eHeanorua UNIX

XoTsa B KHUIE pedb moiger o cucreMax ¢ obwwmm HaszBanueM UNIX, crout
OTOBOPHUTECS, YTO OOCYXIATh MBI Oy/IeM pa3InuHbIe OlepallioHHBIe cucTeMbl. He
cylllecTByeT HekoTopoil "cranmapTHoi" cucrteMbl UNIX. Bbl croikHeTech €O
MHOXECTBOM OTIEPAllMOHHBIX CUCTEM, MMEIOITNX COOCTBEHHBIC HA3BaHWSA M OCO-
oenHocTd. Ho 3a oTUMHM OCOOEHHOCTSIMM M HAa3BaHUSIMM BCE XK€ HETPYIHO
VBUIETH apXUTEKTypy, TOMB30BaTeIbCKUM WHTepdeic  cpeay TMporpaMMHUpOBa-
Husg UNIX. OObsgcHSIETCS 3TO JOCTAaTOYHO IMPOCTO — BCE OTU ONEPALMOHHBIE
CHUCTEeMBI ABJIAIOTCSA ONMW3KUMH VWJIH JaJTbHUMHU POACTBeHHWKaMU. [loaTomy 3Ha-
KOMCTBO C HMMU Mbl HAUHEM ¢ pacckasza o reHeanorun UNIX.

System V UNIX

Hauunag ¢ 1975 roga dupma AT&T Havama npeaocTapisaTh JULEH3UMU HA MC-
MOJb30BaHUE OTEPAITMOHHOU CHCTeMbl KaK HaydHO-00pa3oBaTeNbHBIM Yupexkiae-
HMSIM, TaK U KOMMEPYECKUM opraHu3auusM. ITockojibKy OCHOBHAs 4acTb CUCTe-
MBI TIOCTABIISUIACh B MCXOAHBIX TEKCTAaX, HAMUCAHHBIX Ha s3bike C, OMBITHBIM
[IporpaMMucTaM He TpeboBaloCh JAETAIbHON JTOKYMEHTALUK, YTOObI pa3o0dparbcs
B apxutektype UNIX. C pocToM MNONyIsIpHOCTH MHUKPOIPOIECCOPOB JpPYyTUe
komianuu nepeHocuad UNIX Ha paziauuHble M1aT(OPMBI, IpUUYEM IPOCTOTA U
SICHOCTH OTIepallMOHHOM CUCTEMBI MCKYIIAJM MHOTHX Ha ee pacliupeHue U Mo-
InduKaluo, B pe3yabTaTe 4ero MOsSIBUJIOCh MHOIO PAa3IMYHBLIX BapUaHTOB 6a3o-
BOW CUCTEMBL.

He xenas repars unuuuarusy, AT&T B 1982 roay oObemuHmIa HECKOJBKO Cy-
wectByomux Bepcuid UNIX u cozmana Bepcuio mon HaszpaHueM System 111
B ortiuuMe oT pemaxuuii, IpeaHa3HAYABLIUXCS, B IEPBYIO OUYepeb, IS BHYTPEeH-
HEro MCMOJIb30BAHMS U HE MOJYYUBIUMX JajabHeliiero pazputus, System III Obi-
Jla co3laHa Ijsl pacnpoctpaHeHus 3a mpegenamu Bell Labs u AT&T u monoxuna
Hayano MouHoil BerBu UNIX, KoTopasi U CErojiHsl XuBa U pa3BUBaETCH.

B 1983 roay Bell Labs BeinycTuia HoByto Bepcuto cucteMbl — System V. B 1984 rony
rpynna USG Owuta TpaHcdopMmupoBaHa B jgadopatoputo (UNIX System
Development Laboratory, USDL), koTopasi Bckope BbIMTycTWJIa HOBYI) MOJU-
¢uxamnuio cucrembl — System V Release 2 (SVR2). B sroii Bepcuu OblIu pea-
JIN30BaHBl TaKWe MEXAaHWU3Mbl YIIPABJIEHUS TMaMSITbIO, KaK 3aMellleHUe CTpaHUII
W KOMIMUPOBAHUE TIPU 3alMCU, U TIPEACTaBIeHa cUcTeEMa MEXITPOIIECCHOTO B3au-
moneiicteus (InterProcess Communication, IPC) ¢ pazaensiemoit maMmsTbio, oue-
penbo coodlIeHU u cemadopaMu.

B 1987 rooy nogsunace cienyloias Bepcus — System V Release 3 (SVR3). 3a ee
pa3paboTKy orBeyano HoBoe noapasieneHue AT&T — WMHbopMalMOHHbIE CUC-
TeMbl AT&T (AT&T Information Systems, ATTIS). Dra Bepcust oriuyanach
00JbIIMM HAOOPOM MOMOJHUTEIbHBIX BO3MOXHOCTEI, BKIIOYABIIUX:

O noacucTeMy BBOJA-BbIBOJA, OCHOBaHHYIO Ha apxutektype STREAMS;
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O mepeximovarensb $HaiioBoil cucTeMbl, 00eCTeYNBaBIINN OTHOBPEMEHHYIO TTOJI-
JEPKKY Pa3TNIHBIX (HaAMTOBBIX CUCTEM;

O pazagensemble OMOIUMOTEKU,

O nporpamMHBINM UHTepdeiic ceTeBbIx TpuioxeHuit Transport Layer Interface
(TLI).

System V Release 4 (SVR4)

B 1989 roay Owina BelMyllieHa HOBasi ocHOBHasi Bepcusi — System V Release 4.
ITo cymecTBy, oHa OObeAMHWIA BO3MOXHOCTH HECKOJBKHUX U3BECTHBIX BEpCUit
UNIX: SunOS ¢upmbr Sun Microsystems, BSD UNIX xkomnanuu Berkeley
Software Distribution u mpenbiayux Bepcuii System V.

HoBbie 4epThbl cUCTEMBI BKIIOYAIM:

O xkomaHaHbie nHTepnperaropsl Korn u C (BSD);

CHMBOJIMYECKUE CCBUIKU;

CHCTEMY TEPMHUHAJTLHOTO BBOJIA-BbIBO/IA, ocHOBaHHYIO Ha STREAMS (System V);

a
a
O orobpaxaeMeble B maMmsTh ¢aiiibl (SunOS);

3 cerenyo daitnosyo cuctemy NFS 1 cucteMy BbI30BA YAAICHHOUN MPOLENyphI
RPC (SunOS);

3 O6ricTpyo daiinoyio cuctemy FFS (BSD);
3 cereBoii MporpaMMHBIT UHTepdeiic cokeToB (BSD);
O noagep:XKy AUCIETYEPU3ALMH PEATbHOTO BPEMEHMU.

MHorre KOMTIOHEHTBI CUCTeMBI ObITN moaaepkaHbl ctrannaptamu ANSI, POSIX,
X/Open n SVID.

UNIX komnanumn Berkeley Software Distribution

Yereepras penakuusi UNIX Obina ycraHosieHa B KanudgopHuiickom yHUBEpCU-
tete B bepkiu B 1974 rogy. C 5TOro MOMEHTAa HauMHAET CBOI MCTOPUIO BETBb
UNIX, ussectHast noa HazBaHueM BSD UNIX. TlepBas Bepcus sToii cucte-
MBI ocHoBbIBajach Ha Illectoil penakiiuu u Obiia BeimylieHa B 1978 rony.
B 1979 rony Ha 6a3e CenbMoit pemakiiu Obuia paspaboraHa HoBast Bepcusi UNIX —
3BSD. Ona sBuiach mepBoit Bepcueit BSD, mepeneceHHoit Ha DBM VAX.
B stoit cucteme, B yacTHOCTH, OBUTH pealn30BaHBl BUPTYaTbHAS TIaMsITh U CTpa-
HUYHOE 3aMelleHNe 0 TpeOOBaHMIO.

Baxueim misg pasButus cuctembl ctan 1980 roa, xorna ¢upma Bolt, Beranek and
Newman (BBN) moamnucana KoHTpakr ¢ OTaeloM NepCleKTUBHBIX UCCleloBa-
teabckux IpoekroB (DARPA) MunucrepcrBa obopoHbl CIIIA Ha pa3paborky
noagepxku cemeiictea nporokonos TCP/IP 8 BSD UNIX. Ora pabora 6bL1a 3a-
koHueHa B KoHue 1981 roaa, a ee pesyibraThl MHTerpupoBaHbl B 4.2BSD UNIX.
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Bepcus 4.2BSD Obuta BeimyilieHa B cepenuHe 1983 roma u BKiItoYana MojiepKKy
paboThI B CETSIX, B YaCTHOCTU, B ceTsax Ethernet. DTo crocoOCTBOBAIO MIMPOKOMY
pacrpoCcTpaHEHUIO JIOKAIbHBIX ceTei, OCHOBAHHBIX Ha 3TOW TexHosorun. Cucre-
Ma 4.2BSD Ttaxke mosBossiia noakawouuThest K ceTh ARPANET, GwicTprlii poct
KoTopolt Habmonancs ¢ Havana 80-x. PazyMmeercsi, Takasi onepaliMoHHasi cucTemMa
He MoIJla He MoJib30BaThesl OONbINONM MonyaspHOcThi0. K ToMy Xe, B oT/iMuKe oT
nojoxeHnst B AT&T, rae ceTeBbie pa3paboOTKU OOBIYHO HE BBIXOAUIU 3a TIPeesTbl
KOMITaHWU, PE3yIbTaThl, TMOJyYeHHbIe B bepkiu, OblIM MIUPOKO AOCTYyMHbI. [To-
stomy 4.2BSD crana Haubojee TOMYJISIPHON CHUCTEMOM B MCCIEMOBaTEIbCKUX
KpyTax.

OnHako 00JblI0e¢ KOJIMYECTBO HOBOBBEASHUII IPUBENIO K TOMY, YTO CUCTEMA IIO-
JIy4Uach ChIPOH, colepxaia psaa omMOOK M MMeIa OlpeneaeHHble MpoOaeMbl
¢ ObicrposeiictBueM. B 1986 romy Obuia BbloylieHa Cleaylollass BEpcUs —
4.3BSD, Gosee HajexHas U ¢ Jy4diledl Ipou3BoauTe bHOCTLIO. B niepuon ¢ 1986
no 1990 rom B cucreMy ObLIO BHECEHO MHOIO MOINOJHEHMI, BKIIOYASI CETEBYIO
daitnosyto cuctemy NFS, BupryansHyio daitnobyio cucreMy VFES, otnaguuk siapa
1 MOILHYIO MOJIEPXKKY CETH.

TTocnenHumMu BepcusiMu, BBIYIIEHHBIMU B bepkiu, cranu cuctembl 4.4BSD
n BSD Lite, mostBuBmmecst 8 1993 romy.

OSF/1

B 1988 rony AT&T u Sun Microsystems 3aKJIHOUYWIN COTJAIIEeHUE O COTPYAHUYE-
cTBe B oOmacTu pa3paboTku Oymymmux Bepcuit System V. B oTBeT Ha 3To psn
KOMIIaHW, TTPOU3BOJSIINX KOMIBIOTEPHI UM UMEIOIINX OTHOIIEHHWE K BBIUYMUCIH-
TenbpHOU TexHuke, Bkodass IBM, DEC, Hewlett Packard, co3manu opranmzaimio
noa HaszBaHuem Open Software Foundation (OSF), menbio koTopoit siBisiach
paspaboTka He3aBucuMoit oT AT&T Bepcuu omnepaliMoHHOU cucTeMbl. PesyabTaroM
JeITeTBHOCTH 3TOM OopraHM3aIi cTajia omnepannonHas cuctema OSF/1. Xota pan
KOMMepUYECKHX OMEPallMOHHBIX CHCTEM CBSI3bIBAIOT ce0s ¢ STOU BETBBIO, HEIb3s
ckazarb, yro OSF/1 gBupach HoBbIM cioBoM B mupe UNIX. Ckopee, 310 ObLT
MOJUTUYECKUI 11ar, MPU3BAHHBIA CHU3UTh JOMUHUPYIOILYIO pONib psiga (GhupM,
3aHuMaBlInxcst pazpadorkoit UNIX System V.

Bepcuun UNIX, ncnonb3syiowme mukposagpo

Wnest murxposdpa 3akmodaetcss B CBEIEHNN K MUHUMYMY (DYHKIINH, BHITIOTHSIC-
MBIX SIPOM OTIePallMOHHONW CUCTEMBI, W, COOTBETCTBEHHO, MPEIOCTABIIEMBIX Oa-
30BBIX ycayT. [Ipy 5TOM OCHOBHEIC KOMITOHEHTHI OIMEPAIlMOHHON CUCTEMBI SIBITSI-
TOTCST MOIYJISAMHU, paboTarolnMy Ha 6asze Mukposapa. C omHON CTOPOHBI, TaKo
MTOAXOMA MejTaeT MUKpoSnpo Oojee YHUBEPCATBLHBIM, TTO3BOJISISI KOHCTPYUPOBATH
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CIeVATM3NPOBAHHEIE OTEPAlIOHHBIE CUCTEMBI!, a ¢ JIpyroil — ympolnaer Ha-
CTPOMKY ¥ KOH(MUTYpHpPOBaHMUE.

Haubonee u3BecTHbI cleayole BEPCUU MUKPOSIPA:

O mukposiipo Mach, paspabotaHHoe B yHuUBepcutere KapHeru-Memtona. Ha
€ro OCHOBe pa3padoTaHbl MHOTHE M3BEeCTHBIE omnepaluoHHble cucteMbl: NeXT,
Flux, GNU Hurd, MkLinux, Darwin;

O muxposapo Chorus. Paspaborka Sun Microsystem?2. Ha 6ase 5Toro Mukposiapa
obL1u cozmaHbl cucteMbl Chorus/MiX V.3, Chorus/MiX V.4 u ChorusOS;

O QNX — 6bicTpoe MHKPOSAPO WISl MIATGOPMBI X86, COOTBETCTBYIOLIEE CTAH-
gapty POSIX 1. OcuoBa UNIX-niono6noit OC peanbHoro BpeMeHu QNX
Neutrino;

O Minix — MuKkposipo odeHb nomyaspHoii Bepcuu UNIX mina PC, koropast Obl-
na paspaboraHa Duau TaneH6aymoMm (Andy Tanenbaum) kak mpuioxeHue
K ero kuure mo apxutekrype UNIX. IIupoko ucmoib30BaloCh B Hay4HBIX
M aKaaeMMUYECKUX KpYyrax, ChIrpaio IPOMAIHyI0 pojlib B PacIpOCTPaHEHUU
UNIX.

CBo6opaHo pacnpocTtpaHsemasa cuctema UNIX

Cucrema UNIX HuKorga Obl He 3aBoeBaja TOH IOMYJSIPHOCTU, KOTOPOH OHa
MOJIb3YyeTCsd, €Cld Obl He ObUIO CBOOOJHO PACHpOCTpaHsIeMbIX BEpCUil 2TOH cuc-
TeMbl s 1iaThopmbl x86. JlelueBble IePCOHANbHBIE KOMIIBIOTEPBI U CBOOOIHO
pacopoctpansiemas cucrema UNIX penaior a1y cucremy cerogHs AOCTYIIHOM
npaktuyecku Kaxaomy. CoennHeHue ussuiectsa v InpospayHoctd UNIX ¢ me-
LIEBU3HON M IMPOM3BOAUTENbHOCTBIO Intel cTaso MpUYMHON MOBCEMECTHOrO BHE-
apenus v pacaopoctpaneHuss UNIX.

Bo MHoOTrOM pasBhTHE CBOOOIHO pPacIpoOCTpPaHSIEMOTO ITPOTpaMMHOTO obecriede-
Husl obsizano MoHny cBobomHoro TIporpammHOro obecrieuenmst (Free Software
Foundation, FSF), npoekty GNU (GNU project) u ux pykoponuteito Puvapny
Cronmeny (Richard Stallman). On ocHosan FSF B 1984 romy mist paspaboTku
TporpaMMHOTO obecTieueHHsI, TJaBHBIM 00pa3oM, MPUKIIAAHOTO, Ha OOIIECTBEH-
HBIX Havayjiax. 3a maBamuarh Jjier pabotel FSF mpuien K mMojgHON KOMIUIEKTAIlUN
cBoOoNHO pactipocTpaHsieMblx OC MPUKIAAHBIMU U CEPBUCHBIMU TTPOTPaMMaMH,
paspaboTaHHBIMU B pamkax mpoekta GNU.

Haubosiee M3BECTHBI YEThIpE BEPCUU, OPUEHTUPOBAHHbIE HA apXUTEKTypy X86 u
pacopoctpansiembie OeciuiatHo. D10 NetBSD, FreeBSD, OpenBSD u Linux.
Iepsoie Tpu npouszouwiu or BSD-serBu UNIX u 6azupylorca na BSD 4.4-Lite,
He monaslleil noa auueH3uoHHble orpaHuueHus AT&T. OC Linux ObL1a co3gaHa

1 3aqaCTy10 3TO CUCTEMbI P€AJIbHOIO BPEMEHMU.

2 B 2003 roxy Sun o6bsiBIIa O peKpaleHut nonaepxku Chorus.
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"N3 HUYEro" COTpyIHMKOM YyHUBepcutTeTa XeidbcuHKU JIuHycom TopBaiabiacom
(Linus Torvalds). Tlonyuunocsk 310 Tak. OueHb nonyaspHas Bepcuss UNIX ms
PC, nazeiBaemass Minix, Obuta paspabotaHa OHau ToHeHOayMOM Kak TpUiIoXe-
Hue K ero kHure mo apxutektype UNIX. Knura ToHeHOayma conmepxkaia moHbIe
JIUCTUHTU UCXOMHBIX TEKCTOB cUcTeMbl. JIOTOMHUTEbHBIH Habop AUCKET MO3BO-
Js11 yeraHoBuTh Minix gaxe Ha PC ¢ mpoueccopom 8086 (ecnu Haiigercs Takoit
koMmIiboTep). B 1991 roay Torma ere cTyneHT yHMBepcuTeTa XelbcUHKU JIMHYC
TopBanbac OOBIBWI B TPYIIE HOBOCTEH COMP.OS.Minix, 4To OH paspadaTbiBacT
(kaKk mr06uTEIb) HOBYK Minix-momoGHY0 ONMepannoHHyI0 cucTeMy st 386(486)
AT. Yepes moatopa mecsitia Bepcust 0.01 orepalimoHHOW cucTeMbl, Ha3BaHHOW
Linux, 6si1a BeIMyIieHa. TlepBBIit mecsiTok Bepcuit Linux elie Haxonuicsl B 3aBU-
cumocT oT Minix, Ho JIuHyc ymopHo Tpyauicsa. PaspadoTka cuctembl Oblna
noaaepxxana opranmzanneir Free Software Foundation, k pabore Ham mpoeKTOM
MPUCOEINHUINCH COTHU TIporpaMMucToB. BcKope Havajgach paspaboTka MHOTO-
YUCIEHHBIX KOMMepuecKux Bepcuit. OmepallmoHHass cuctemMa Linux crama
HacTOSIIIIUM BCEMUPHBIM TIpoeKToM. [lepBblif olyTMMBIT pe3dyabraTr — Linux
RedHat 1.0 — 6but BeIMyIieH B Hosiope 1994 rona, k Havany 2000-x romos Linux
RedHat crana peanbHBIM KOHKYpeHTOM Microsoft Windows.

TTonynsipHOCTh CBOOOHO pacTpocTpaHsieMblx KJIoHOB BSD HecKoibKo MeHbIIIe.
NetBSD u ornouxkoBaBuiasgcs oT Hee OpenBSD He opueHTUpOBaIUCh HA KOHEY-
HOTO TIOTpeOUTENI: TIepBasd cUcTeMa 3amyMbBIBajlach Kak HameXXHasd W YHHBEpPCaTb-
Hag (paboTalolliasg Ha BceX IIaTdopMax), BTopas — KakK HamexXHas ceTeBas cep-
BepHasi cuctema. [loTeHIMaNbHYIO KOHKypeHIWo Linux Morjma Obl COCTaBUTH
TobKO FreeBSD, u3HayanbHO OpMEHTUPOBAHHAY HA IIMPOKUI KPYr MOJIb30BaTE-
JIEl, YHHBEPCAIbHOCTh MpWIOXKeHMIT U tuiatdopmy x86. IlepBast Bepcust 3TOM
cucTeMbl Oblla BblllylleHa B Aekadpe 1993 ropa, mouyrtu Ha roi paHbLie [EpBOX
Bepcun RedHat. FreeBSD, kak mpasuio, mpeBocxomuia Linux B HamexXHOCTH U
YCTOMYMBOCTU, HO IPOUIPHIBATIA €i B yAOOCTBE, cHAayajga HEMHOIO, a C rojaMu
sHaunTenbHo. OmHako B 2003 romy kommanus RedHat, cambiit KpyITHEITT n3gaTeib
Linux, o0bsiBWJIa 0 NpekpallieHuy IMOAAEPKKU paHee BbIIYLIEHHbIX O€CIUIaTHbIX
Bepcuii (Mpap/ia, ocTajach "HacieAHUIA" CBOOOMHO PACTPOCTPAHSIEMBIX BepCHUit
Linux RedHat — Fedora Core). [lypHoii 3HaK WK XOPOLIUIA LIAHC A1 APYyrux?

Hano ckazarb, uto u Linux, u FreeBSD, He rosops 06 Open- u NetBSD, Bbiycka-
[OTCS He TOJBbKO s rwratdopMel Intel, a Moyt IS BceX M3BECTHBIX alIapaTHBIX
miaropM, KOHKYpUPYS € OIEpPaLMOHHBIMU CcUCTEMAMU (UPM-IPOU3BOAUTENEN
KOMITBIOTEPOB.

OCHOBHbIe CTaHOapThbl

UNIX sgBunace nepBoil AeHCTBUTENbHO NEPEHOCHMMOM CHUCTEMOM, U B 3TOM OJHA
13 MPUYMH €€ ycrexa.

Kak B paHHue, GecruiaTHO pacrpocTpaHsieMble, UCCIeN0BaTENbCKUE BEPCUN, TaK
W B CETOMIHSIIIHME KOMMepUyecKne U cBoOOMHO pactpocTpaHsieMble Bepcun UNIX
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MMOCTOSTHHO BHOCATCSI M3MeHeHnd. C OMHO! CTOPOHEI, 5TO PacIIUpsieT BOZMOXHO-
CTU CHUCTEMBI, JeJIaeT ee MOIIHee W HajexXHee, ¢ IPYro — BeldeT K 3HAUNTENTb-
HBIM pasJIN4UsIM MEXIY CYLIECTBYIOIIUMY BEPCUSIMU, OTCYTCTBUIO KAHOHWYECKOI
OC UNIX.

Yem Ooabiie nossistiock Bepcuit UNIX (M 0oco0eHHO KOMMEpUYECKUX), TeM oue-
BUJIHEE CTAHOBWJIACh HEOOXOAUMMOCTh CTAHAApTU3AUMU cucTembl. Hanuuue craH-
JApPTOB 00JeryaeT NepeHOCUMOCTh MPWIOXEHUN W 3allMIIAeT KakK I0JIb30BaTe-
Jleid, TaKk U MpousBoguTeneii. B pesyabraTe BO3HUKIO HECKOJbKO OpraHu3aluii,
CBSI3AHHBIX CO CTaHAApTU3alMeil, U ObUl pa3paboTaH P CTAHAAPTOB, OKA3ABILUX
U IIPOJOIXKAIOLIMX OKA3bIBaTh 3HAYUTEIbHOE BIUssHUE HA pa3Buthe UNIX.

IEEE n POSIX

B 1980 romy ObIma co3maHa WHHITMATWBHAS TPYIA TTOA Ha3BaHWEM /usr/group
¢ 1eNbK cTaHAapTU3aluu mporpamMmmHoro nHrepgdeiica UNIX, To ectb dopmanb-
HOTO OTIpeieJIeHUsl YCIyT, TPEeIoCTaBISIeMbIX OTEepallMOHHONW CUCTEMON TpuUio-
XKeHUsM. PelieHue 3Tol 3aJa4u YIpOCTWIIO OblI MEPeHOCUMOCTb MPUIOXEHUN
Mexnay pasnuuHbiMu Bepcusimu UNIX. Takoit craHmapt Obut co3naH B 1984 rony
" ncnonb3oBajicsd komuTteroM ANSI, orBewarommM 3a craHgapTuszannio s3uika C,
MpU onmucaHum 6mudanotek. OTHAKO ¢ POCTOM YHCIa BepcUuil onepallioHHON crc-
TeMbl 3 HEeKTUBHOCTb CTaHAApTa YMEHBINUIach, U yepe3 rod, B 1985 roay, Obut
coznan Portable Operating System Interface for Computing Environment ("mepe-
HOCUMBIIt WHTepdeiic onepallmoHHON cUcTeMbl JJIsl BBIUUCIUTENBHOU cpeanl"),
cokpamenHo POSIX.

B 1988 romy rpynmnoii obu1 paspadoran crangapt POSIX 1003.1-1988, koropblii
ompeaelusl NPOrpaMMHbI UMHTepdelic npuaoxeHuit (Application Programming
Interface, API). OToT craHgapT Hallel LIMPOKOe MPUMEHEeHUe BO MHOTUX ollepa-
LIMOHHBIX CHMCTE€MAX, B TOM YUC/IE U C apXuTekTypoii, oriuuyHoil ot UNIX. Coyc-
T ABa roga craHgapt obul npuusaT kak crangapt IEEE 1003.1-1990. 3ametum,
YTO IOCKOJBKY 3TOT CTAHAAPT ompeaesseT uHrepdelic, a He KOHKPETHYIO pealu-
3a1M10, OH He JeJaeT PaziMyusl MeXIy CUCTEMHBIMU BbI30BAMU U OMOIMOTEYHBI-
MU (YHKUMSIMH, Ha3blBasg BCE DJIEMEHTbl MPOrpaMMHOrO MHTepdeiica MpocTo
(GYHKLIMSAMMU.

Hpyrue Hambonee 3HauuTedbHble cTaHaapTel POSIX, otHocsiimmecss k UNIX,
nepeuynciieHsl B Tadn. B.2.

Tabnuya B.2. HekoTtopesie craHfaptel POSIX

POSIX 1003.2-1992 Bknioyaet onpegeneHne komangHoro uHTepnpetatopa UNIX n
Habopa yTunut

POSIX 1003.1b-1993 CopepXuUT JOMOJSIHEHUS, OTHOCSILLMECS K MOZAEPXKKE Mpusioxe-
HUlA peasibHOro BpeEMeHHU

POSIX 1003.1¢c-1995 Bkniouaer onpegeneHus "Huteir" (threads) POSIX, usBecTHbIX
Takxe kak pthreads
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ANSI

B xonme 1989 roma AMepwKaHCKMM HAaIWOHAJIHLHBIM WHCTUTYTOM CTaHIApPTOB
(American National Standards Institute, ANSI) Obl1 yTBepXaeH cTaHAapT
X3.159-1989 s3bika nporpammupoBanust C. Lleabio MosSBIeHUS 3TOTO CTaHAapTa
SBJISUTOCH  VIIYUIIIEHWE TIepeHOCUMOCTH TIpOTpaMM, HANMMCAHHBIX Ha s3bike C,
B paznuuHbIe onepalnoHHble cucteMbl (He Toiabko UNIX). CraHnapt onpenesser
He TOJBKO CHHTAKCHC W CEMAHTHKY S3bIKa, HO W COMEPKUMOE CTAHIAPTHOM O16-
JTOTEKN.

SVID

Bckope nocne Boixoaa B ¢BeT B 1984 roay Bepcuu SVR2, rpynmna USG BwinycTu-
Jla gokyMeHT mon HasaHueM System V Interface Definition (SVID), B kKoTopom
onucwiBanuck BHelrHue WHTepdeiicst UNIX Bepcuii System V. Tlo cyiectny,
3TOT TpyA (B JBYX TOMax) OIpeNesii COOTBETCTBHUE OTEePAlIMOHHOM CUCTEMBI BEp-
cum System V.

B nomonnenue x SVID Obul BelmylleH TakK HasbiBaembiii System V' Verification
Suite (SVVS), — Habop TECTOBBIX IIPOrpaMM, MO3BOJISIIOLIMX [IPOU3BOAUTENSIM O-
JIYIMTb OTBET, TOCTOIHA JIM MX CUCTeMa IpaBa HOCUTb UM System V.

C mnogsnennemM SVR4 Obuto BbIMylleHO HoBoe usznaHue SVID (yxe B udeTbIpex
TOMax) 1, COOTBETCTBEHHO, HOBBIIT SVVS.

X/Open n SUS

B 1984 roay psin eBporeickux KOMITBIOTEPHBIX KOMMaHU chopMUpOBaT HEKOM-
MepyuecKylo opraHm3allnio, MojdyduBinyi HazBaHue X/Open. HasBaHue MoJHOCTbIO
oTpaxaeT 1IeJib 3TOW OpraHu3alMu — pa3padoTKy odilero Hadbopa MHTepdeiicoB
OTepallMOHHONW CHUCTEMBI, COTIACOBAHHOTO MEXIY Pa3IMYHBIMU MPOU3BOAUTENSI-
MW, U CO3JaHUE ACUCTBUTEIBLHO OTKPBITHIX CUCTEM, JUISI KOTOPBIX CTOMMOCTH TIe-
PEHOCUMOCTU TIPUJIOXKEHUI KaK MEXIy pa3TunYHbIMU BEpPCUSMU OHON omepaiu-
OHHOW CHCTEeMBI, TaK U MEXIY CHCTeMaMi PasMYHBIX MPOU3BOAUTENEH Obla Obl
MUHUMAILHOM.

OcHoBHoIi 3agayeil opraHusauuyu X/Open sIBISLIOCh COLVIACOBAHME U YTBEpXKie-
HME€ CTaHIAPTOB JJISI CO3AaHuUs OOILEro NporpaMMHOro uHrepdeiica u nporpamMmm-
HOI cpenpl ans npuioxeHuid. B 1992 roay mosBUICS AOKYMEHT, U3BECTHBIA MO
naspanuem X/Open Portability Guide Bepcun 3 uau XPG3, KoTophlil BKIIOYaT
POSIX 1003.1-1988 u cranmapt Ha rpaduyeckyio cuctemy X Window System,
paspaboraHHylo B MaccadyycercKOM MHCTUTYTE TEXHOJOIUU.

B nanpHeitniem uHTepdeiicel XPG3 0biu paciimpeHsl, BKIIOUYMB 0azoBbie API
cucteM BSD u System V (SVID), B Tom uucie u apxutektypy STREAMS.
B pesynwrare Gbia BHIMMyIIEeHA crieln(UKAINs, paHee M3BecTHas Kak Spec 11/70,
a B 1994 rony nonyuuBiiasi HazBaHue XPG4.2.
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B 1993 roay AT&T otkazanach OT POU3BOJCTBA ONEPAITMOHHBIX CUCTEM U MPO-
Jana ceou mpasa dupme Novell, KoTopast HezaMeTUTENbHO BO30YyAUIA UCK TTPO-
tuB BSDi. B ToM ke roay 75 mpousBoauTeseit cucteM u MporpaMMHoro obecrie-
YeHUsI, BKJIIOYasl Bce KPYIHBIE KoMMaHuM, Beimyckatoimue UNIX, comtacuiuch
TTOpYYnTh paspaboTky obmero cranmapra UNIX X/Open. Torma Novell mepenara
mpaBa Ha ToproBylo Mapky Unix X/Open. OGbeaWHEHHBIN CTaHAAPT TTOTYIHI
nasBanue Single Unix Standard version 1. B 1996 rony OSF u X/Open oGbenn-
Huwinch nmoa HaszeaHueM The Open Group. B 1997 rony mocnenoBana Bepcus 2.
B 1999 rony pazmax The Open Group MoTIOTUN BCIO AesiTeNibHOCTH POSTX.

Iocne 1997 roga BO3HUKIO CTpeMieHUE K AajibHEeHIleld KOHUEHTPALMH YCUIMA
B pa3paboTKe CTAHAAPTOB U OObEAMHEHMHM PA3PO3HEHHBbIX JOKYMEHTOB B €IHHOE
uenoe. B ceHradpe 1998 roma 6puta cozgana "OctuHcekas rpynmna” (Austin Group),
LIeJIbI0 KOTOPOIi cTana BeIpaboTKka eauHoro craHgapra w1 UNIX-nogoOHbIX ome-
pauuoHHbIX cucteM, Single UNIX Specification, SUS. B coctaB rpymnmnbl BoLLIA
npencraButenu komutera CranmaproB IlepeHocumbix mnpuioxenuit (Portable
Applications Standards Committee) 1EEE, corpynuuku The Open Group u npei-
craButend l-oro OObeauHeHHoro texHuueckoro komutera (Joint Technical
Committee 1) ISO/IEC. Ilepen rpynmnoii Oblaa HOCTABIEHA 334a4a [1epeCMOTPETh,
00BeIUHUTE U OO0HOBUTH ciaenylome craHmapTsl: ISO/IEC 9945-1, ISO/IEC
9945-2, 1EEE Std 1003.1, IEEE Std 1003.2, a Takxe basosyio Cneuuduxauunio
The Open Group. B 2001 roagy The Open Group BblIycTWIA TPEThIO BEPCUIO
Eaunoro Crangapra UNIX. OTa Bepcus coeauHuaa B OAHOM AOKYMEHTE BCE€ Ha-
npasienus crangaprudauuu g API UNIX u Habop TecToB onepauuOHHON CUC-
TEMbl Ha COOTBETCTBUE CTaHIAPTaM.

CranaapTsl 17151 cBoOOIHO pactpocTpaHsieMbix cucteM Single UNIX Specification
WU JIeSITeNIbHOCTh TI0 CTaHAapTu3aluu kommepueckux moctabiiukoB UNIX sBHO
He YCTpauBaIu TPOU3BOAMTENEH CBOOOJHO pacmpocTpaHsieMblx cucteM. CKo-
pocTh obHoBieHUs Linux u Temnbl ceptudukanmu mo SUS karactpodudecku He
COOTBETCTBOBAIU ApYyr Apyry. OObenuHeHue mpousBoanTeneit Linux oObABUIO
0 co3laHun coOcTBeHHoro craHaapta, Linux Standard Base, LSB. Tlozxke Obina
obpazosaHa rpymnmna Free Standards Group, anamor The Open Group. T1aBHBIM
HampaBJIeHUEeM CTaHAapTU3alun cBobomHO pacmpoctpaHsieMbix UNIX-cucrem
cTaja CTaHAapTU3alUsT OMHAPHOTO KOjAa, 4 HEe CTaHAapTU3allUsl UCXOMHBIX KOJOB,
KakK B CTAHIApTaX KOMMEPUYECKNUX CHCTEM.

HekoTopble nasectHolie Bepcun UNIX

CeroaHs CyLIECTBYIOT AECATKM PAa3IMYHbIX OINEPALMOHHBIX CHCTEM, KOTOPbIE
moxHo HazeiBaTh UNIX. B ciyyae koMMepuecKux Bepcuid, MPOU3BOAUTEND OIle-
PALMOHHOM CHUCTEMbI, KaK IpPaBWJIO, SABISAETCA W MNPOM3BOAUTENIEM AallapaTHOi
maaThopMbl, Ul KOTOPOM 3Ta cUCTeMa MpeaHasHaueHa. B kayecTBe mpuMepoB
MOXHO IIpUBECTU oIepaudoHHble cucrembl SunOS u Solaris ¢upmbel Sun
Microsystems, HP-UX ¢upmbl Hewlett Packard, AIX ¢upmbl IBM, IRIX ¢pupmbr
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Silicon Graphics. BriolHe ecTecTBeHHO, YTO MPOU3BOAUTEb XOUET clenaTh ore-
PallMOHHYIO CHUCTEeMYy TMpUBIeKaTelbHee, YeM Yy KOHKYPEHTOB, U He TOJbKO 3a
cyeT Jydillel Mpou3BOAUTENBHOCTU, HO U 3a CYET PacHIMPEHUN U JOTOJHUTENb-
HBIX BO3MOXHOCTEH, OTCYTCTBYIOINX Y Apyrux. C Mpyroil CTOPOHBI, MPON3BOAM-
TeJIb XejaeT, YTOObl ero ornepalMoHHas CUCTEMAa OCTaBajlaCh OTKPBITON: CETOMHS
3aKPbIThIE KOPIOPAaTUBHBIE pellleHUs] OTMYTUBAT moTtpedutens. IToHSTHO, 4To
B TaKOW CUTYallMU €IWHCTBA U OOPBHOBI MPOTHUBOIMOJOXKHOCTEN BpsI JIW HaIETCs
cucTeMa, KOTOpPYI0 MOXHO HaszBaTh "umcToit cucreMorr UNIX". Jla u Bpsa nu cy-
IEeCTBYeT CerofiHsl Takoe noHsAThe. [lo MHEHWI0 HEKOTOPBIX Pa3paboTYMKOB, MO-
cnequeit "umcroii cucremoit UNIX" saBnstmace CenpMasi pemaxkiiis, CETOIHST Ke
MOXHO TOBOPUTH TOJBKO O HAJIUYUW B OMEPAllMOHHON cucTreMe 4epT TOW WIu
uHoit BeTBM — System V, BSD wiu OSF/1. MoxHo, HarpuMmep, cKa3aTb, UTo,
¢ TOYKHU 3PEHUS] aIMUHUCTPUPOBaHUS U Habopa ytuiauT, Digital UNIX npencras-
qsieT emech System V u BSD UNIX, Ho ¢ Touku 3peHust nHTepdeiicoB 1 opraHu-
3a1Mu cucteMol — 210 BSD.

ToyHO Tak xe OOCTOUT [A€JI0 U B COOOILIECTBE CBOOOAHO PACIPOCTPAHIAEMBIX
UNIX. HecomunenHo, Net BSD u FreeBSD, BkaiouuB Bce Moje3HOE, YTO Ha-
uutoch B System V, Bce ke ocraroTes npeacraButensmu BSD-setsu. Ho OC Linux,
3asBJIeHHAas U3HAYaabHO KakK System V, mectamu HeoTiuyuma ot FreeBSD.

TTosToMy ompenefieHue TPUHAMIEKHOCTH KOHKPETHOU omepaliMoHHONW CUCTEMBI
K TOW WJIM WHOW TEHEAJOTMYeCKOW BETBM HOCUT BEChbMa YCJIOBHBIN Xapakrtep.
C orolt oroBopkoi B Tad;a. B.3 mpuBeaeHbl HECKONbKO WHAWKATOPOB (C TOUKU
3peHus TMoJb3oBaTeNlss U aaMUHUCTpaTopa) TmpuHamiexHoctu UNIX onHolt u3
JIBYX OCHOBHBIX BETBE.

Ta6nuya B.3. K Kakoll reHeasiornyeckoli BeTBU NMPUHaANeXUT BaLla cuctema?

UHpukaTtop TunnuHo ana SVRx TunnyHo ana xBSD
Wms sppa /unix /vmunix
TepmuHanbHaa nHU-  /etc/inittab /etc/ttys
uuanusauus

®@aiinbl nHULManNU- kartanoru /etc/rc*.d coaiinel /ete/rc.*
3auuu cucTemsbl

KoHdurypauus moH- /etc/mnttab /etc/mtab
TUpyeMbix cpainnoBbix

cucteM

O6bIuHbIN KOMaHA- sh (1), ksh (1) csh (1)

HbIli UHTEpMpeTaTop

"PogHas" chaiinosaa S5 (pasmep 6noka: 512—2048 UFS (pasmep 650ka: 4 KbaitT—
cuctema 6aliiT), umeHa cpaiinos <=14 8 K6alit), umeHa chaiinos < 255
CMBOJIOB CUMBOJIOB
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Ta6nnya B.3 (okoHyatve)

UHpukaTtop TunnuHo ana SVRx TunnyHo ana xBSD

Cuctema neyatu 1lp(1l), lpstat(l), cancel(l) 1lpr(l), lpg(l), lprm(1M)
(memoH 1pd)

YnpaeneHue TepMu-  terminfo (4) termcap (4)

Hanamu

OtobpaxeHune ak- ps —ef ps —aux

TUBHOCTU NMpoLeccoB

Hmxe puBeieHB! KpaTKue XapaKTeprucTUKNA Hanbosree TIOMyIapHBIX Bepenit UNIX.

AIX

Bepcus UNIX ¢upmbr IBM Ha 6aze SVR2 co mHorumu depramu SVR4, BSD un
OSF/1. CoberBerHas cuctema anmuHucTparmun (SMIT).

HP-UX

Bepcuss UNIX ¢upmbr Hewlett Packard. TMomHocTbio 64-paspsiiHasl onepanuoH-
Has chcTeMa.

IRIX

Bepcus UNIX ¢upmbr Silicon Graphics, mpenHaszHaueHHast JUIsl amnmapaTHOM
matgopmMbl sToro mpousBoautens (MIPS). PanHue Bepcuu cucTeMbl BKITOUATH
mHoro 4yepr BSD UNIX, omnako cospemenHyio cuctemy IRIX (6.x) ckopee
MOXHO OTHecTH K BeTBU System V Release 4. [MomHocThio 64-paspsaHast onepa-
IMOHHAS CHCTeMa.

Digital UNIX

Bepcust cuctemsr OSF/1 ¢upmbr Digital Equipment Corporation (DEC). B mipo-
oM cucteMa HaseiBatach DEC OSF/1 u, no cytu, sasmsmace BSD UNIX. B 1o
Ke BpeMsI B Hell ecTh MHOTO uepT BeTBU System V. TonHocThio 64-paspsinHas ore-
palMoHHasl cucTema, pa3paboTaHHasi B TIEPBYIO ouepeib JUIS ammapaTHoOM TuiaT-
¢opmbl Alpha, cofepXUT Bce BO3MOXHOCTH, pucylue coppeMeHHBIM UNIX. TTo-
cne npucoeanHeHuss DEC k Compaq — nmouepHeii ¢pupmel Hewlett Packard —
Digital UNIX mpoomkuna ¢Boro XU3Hb 1of, HasBaHneM Tru64 UNIX.

SCO UNIX

B 1988 rogy xommanum Santa Cruz Operation (SCO), Microsoft u Interactive
Systems 3aBeplIWIN COBMECTHYIO pa3paboTky Bepcuu System V Release 3.2 nmns
miaropmer Intel 386. B tom ke romy SCO mnoayumna ot AT&T nuneHsuio
Ha TOPTOBYID MapKy, W oTlepallMoHHas cuctema crtana HasbiBatbess SCO UNIX
System V/386. B 1995 rony xkomnanust SCO BBIIYCTHUIA BEPCUI0 CUCTEMbI MO
HazBaHueM SCO OpenServer Release 5 (komosoe HaszBaHue Everest) — UNIX-
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Bepcun SVR3.2 co muorumu yepramu SVR4. IMomnepxuBaer 6omee 900 anmapar-
HBIX TUTIaT(opM, BKIIOYAS MYJIbTUIIPOLECCOPHBIE BBLIUMCIUTENBbHBIE CUCTEMBI, U
oonee 2000 nepudepuitHBIX yCTPONCTB.

SunOS u Solaris

Bepcun UNIX ¢dupmsr Sun Microsystems mist SPARC-apxutektypbl. SunOS jo
Bepcun 4.1.4 BmountesnbHo npuHaaiexatr BSD-sersn UNIX, Bepcun crapiie 5.0 —
peanuzaiuun SVR4. Solaris ato SunOS, nononHeHHas1 TpadudeckuM MHTepdeii-
CcOM U coOcTBeHHOI HyMmepaiueir Bepcuii. Cucrema Solaris 1.0 Bkitouana B cedst
SunOS 4.1.1, Solaris 2.0 — SunOS 5.0, tak 4to Solaris 2.5 — aro SunOS 35.5. TTo-
cie Solaris 2.6 u3 HyMepauny ObUTH UCKITIOYEHBI b pa 2 U TOUKA, TO €CTh MOCIE
Solaris 2.6 ocnenosaym Solaris 7, Solaris 8 n T. 1. TlomepkuBarTcs MHOTHE pac-
TpocTpaHeHHble amnmaparHble Tatdopmbl, B ToM uucie SPARC, UltraSPARC,
x86, PowerPC n 64-paspsaiHas apxutekrypa.

NetBSD

Beimyckaercest ¢ 1993 roga. CeoboaHo pacnipocTpansieMmblii KiioH OC BSD, narte-
JICHHBIN Ha YHUBEPCATBHOCTB: Pa3paboOTUNKK CTPEMSITCS BOCCO3MaTh 3TY CUCTEMY
Jutst oboli annaparHoit muargopmbl. Brimots 1o 1999 roma pacmpocTpansiiach
HUCKITIOUUTEBHO TIO CETH.

OpenBSD

Boimyckaercs rpyniioit pazpadotunkos, otaeauBuiuxcst oT NetBSD B 1994 rony mns
CO3/IAaHUSI CUCTEMEBI TIOBBIIIIEHHON 0e301MacHOCTH, aKTYaabHOM IS TIOMIepKKN OC-
HOBHBIX CETEBBIX cepBUCOB. Brimyckaercs ¢ 1995 roma. OpueHTHPOBaHA HA CETEBBIX
AIMUHHUCTPATOPOB, MONEPXUBAaeT MY apyrux kioHoB UNIX mis 3amycka
6unHapHbIX daitmos: Linux, FreeBSD, Solaris, BSD/OS, HP-UX n SunOS.

FreeBSD

CpobonHo pacmipocTpaHsiemas BSD-crcreMa, nsHayajibHO OPMEHTUPOBAHHAS Ha
MaccoBOTO Tojb30Baressa U maartdopmy x86. Brimyckaercsa ¢ 1993 roma. Camast
M3BECTHAS W3 CBOOOAHO pacnpocTpansgseMbix BSD-cucrem. Brimyckaercst mns x86
u AMD64-copmectumbix, Alpha/AXP, 1A-64, PC-98 u UltraSPARC apxutextyp.

Linux

CpobonHo pacmnpoctpansieMas mion General Public License "HapogHas™ Bepcust
UNIX, coueratomast B cede yeptsl BSD u System V. He npencraisier coboit
enuHylo cuctemy — "Linux" Takoe xe cobupareibHoe HazBaHue, Kak u "UNIX".
CyliecTByeT HECKOJbKO JeCSITKOB KOMITaHWM, (GOpMUPYIOIIUX Pa3HOBUIHOCTH
3TON CHUCTEMBbI, OOIIIUM B KOTOPBIX SIBISIETCS SIIPO, OMpeessiollee MpuHaIIexK-
HocTh cucTteMbl K Linux. Cpean HHUX ecThb U KOMMepYecKue, W TMOCTaBIsIolne
cBot Tponaykimio OecrimatHo. Camble M3BecTHBIe MocTaBIIMKK Linux — RedHat,
Mandrake (usrHe Mandriva), Slackware, Gentoo, SuSE, Debian. Kpome Toro,
¢upMBI, TIpousBojdIINE KOMMBIOTephl, Harmpumep Hewlett Packard u Silicon
Graphics mpoaBUTaT pa3padoTKy Linux s cBoMX anmapaTHBIX TU1aT¢hopM.
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Paborta
B onepauunoHHoit cucteme UNIX

OnepaivonHasi cucremMa (OC) UNIX wucnonb3yercs Ha cambiXx pasHOOOPa3HBIX
almapaTHeIX MIaTGOpPMax — OT MEPCOHANbHBIX PAOOYMX CTAHLUMHA O MOLIHBIX
CcepBepoB ¢ ThICSAYaMM ToJb30oBaTeseil. OTo cBsizaHo ¢ TeM, yTo UNIX — mMHoro-
3aga4yHasg MHOIOIIOJNIB30BATENbCKAS CUCTEMA, O0Jafaolas IIMPOKMMU BO3MOXK-
HOCTSIMU.

C ToukM 3peHus nojib3oBaTelssi, B omnepainuoHHoit cucteme UNIX cyiecTByroT
IBa TUIA OOBEKTOB: (hailier U npoyeccol. Bee naHHble XpaHITcd B Buae (ailios,
JIOCTYT K TepudepuitHbBIM yCTpolCcTBaM OCYIIECTBISIETCS] TTOCPENCTBOM YTeHUsI/
3aIucy B clielidaibHble ¢aiiabl. Korma Bbl 3amyckaeTe Mporpammy, SApo 3arpy-
JKAeT COOTBETCTBYIONINI WCTOMHSIeMbIN dhalii, co3naer odpas mpolecca 1 nepeaaer
eMy yrpasieHue. boiaee Toro, Bo BpeMs BBUIOJHEHHUS MPOLECC MOXET CUUTHIBATD
WJW 3aMuchiBaTh JaHHBle B ¢haita. C apyroit cTOpoHbI, Besl (PYHKIIMOHATBHOCTD
OIlEPALIMOHHONM CUCTEMbl OIPEIENSETCS BbIIOJHEHUEM COOTBETCTBYIOLIUX IIPO-
1eccoB. Pabora cucTeMbl meyatu Win obecrnedyeHus yaaleHHOTO MOCTyMNa 3aBUCUT
OT TOI'O, BBIMOJHAIOTCS 1M T€ WJIM MHbIE MPOLECCHl B CUCTEME.

‘ Mpumevyanue }

KoHe4HO, BO3MOXHOCTb NeyaTu AOKyMeHTa nnn pa6OTbI B MIHTepHeTe 3aBuUCAT Takxe
OT Hanuuns NpUHTEpa KNy ceTeBoro agantepa, NPaBUSIbHOCTU UX HACTPOWKK, pa6o-
Tbl COOTBETCTBYIOLLUMX NOJIb30BaTESIbCKUX U CUCTEMHbIX NPUOXEHWHA, YMEHUU NOJ1b-
30BaTbCA 3TUMUN NPUITOXKEHUAMN N MHOIOro Apyroro. B cnegywwmx raesax Mbl 3a-
TPOHEM 3TN aCneKThbl.

B »Toit r1aBE MBI TTO3HAKOMHUMCSI C TIOJIB30BATENILCKOM Cpefioil ornepaliuoHHON
cucrembl UNIX; monpobyeM B3rsiHyTh Ha UNIX m1azamu oObIYHOTO MOJIb30Ba-
TeJIs1 U AAMUHUCTpATOpA CUCTEMBI; He YIIYONsisSich BO BHYTPEHHIOIO apXUTEKTYpY,
00cyauM, 4To Takoe ¢aitibl U dailaoBasg cCUCTEMA, PACCMOTPUM €€ OpraHu3aluio



22 naBa 1

W XapaKTepUCTUKU; ¢ ITUX Xe NMo3uluii paccMoTpuM mipoliecc B UNIX, ero posb,
arpuOyThl U XU3HEHHbINA UK.

MBI Takxke mocrapaeMcsl OTBETUTb HA BOIIPOC, UYTO IIPEACTABISIET CO0O0il MOIb30-
Bareqb OC UNIX kak ¢ TOYKU 3peHUsI caMoil CUCTEMBI, TaK U C TOYKU 3PEHUS
AAMUHUCTPUPOBAHMS; M3yYUM C€aHC PaboOThl B ONEPALMOHHONH CHCTEME U MOA-
pPOOHO OCTaHOBMMCSI HA KOMaHAHOM WHTeprpeTatope shell — 6a3oBoil paboueit
cpene MoJb30BaTelis; MO3HAKOMMMCS ¢ HauboJiee YacTO MCIOJb3YeMbIMU YTHIM-
TaMu, Hepa3pbiBHO cBsizaHHBIMU ¢ UNIX.

dannbl n haiinoBaa cucrtema

Daitnel B OC UNIX urpaioor KI0YEBYI0 pojlb, YTO HE BCErad COpPaBEIIMBO AJIsI
JPYTUX OTIepAlIMOHHBIX cUCcTeM. TpYyIHO OTpUlIATh 3HAUYeHWe (aitaoB ISl TTOJIH30-
BaTeliel, MOCKOJBKY BCe MX AaHHbIE XpaHATcs B Buie ¢aiinoB. OmHAKO TOMUMO
storo, ¢aitael B UNIX ompenensioT NpuBUJIeTHU TOJb30BaTeiel, MOCKOIbKY
[pasa I0J1b30BaTe/sd B OOJIbILIUMHCTBE CJYy4aeB KOHTPOJIUPYIOTCS C [IOMOILbIO IpaB
moctyma K daitmam. Daitnel obecrmeuynBaOT I0CTYIT K MepudepnitHBIM yCTPOHCT-
BaM KOMIIbIOTEPA, BKJIIOYASd MMCKM, HAKOMWUTEAM Ha MarHuTHoi neHre, CD-
ROM, npuHTepbl, TepMUHAJbI, CETEBbIE aganTepbl U Jaxe mamsTb. sl mpuio-
xenuit UNIX poctynm K auckoBoMy (aitny "HeoTaMyum" OT AOCTYMA, CKaXeM,
K mpuHTepy. HakoHell, Bce mporpaMmMbl, KOTOPbIE BBITIONHSIOTCSI B CHUCTEME,
BKJIIOYAsl NIPUKJIAHbIE 3a/1a4d [10Jb30BaTEJICH, CUCTEMHBIE IIPOLECCH U JaXe $j-
po UNIX, saBastoTCsl UCTIONHAEMBIMU (haitjiaMu.

Kak 1 Bo MHOTUX COBpeMEHHBIX orepannoHHbIx cuctemax, B UNIX daitibl op-
raHU30BaHbl B BUAE APEBOBUIHON CTPYKTYphl (IepeBa), Ha3bIBAEMOM ¢aili060ii
cucmemoli. Kaxxowrii daitn nMeeT uMsI, oTpeessiollee ero pacioloKeHNe B Iepe-
Be aiinoBoii cucTembl. KopHeM aToro nepeBa SABISAETCI KopHeeoi (MNU 21aeHblil)
xamanoe, nMetomnit M "/". IMeHa BceX oCTalbHBIX (aitmoB comepxkar nyme
WM Mapuipym — CIIMCOK KaTaJaoroB (BETBEd HEpPapXUUYECKOIrO IepeBa), KOTOphIe
HeobOxonuMo TpoiiTu, yToObl nocTuub Gaitaa. B UNIX Bce noctynHoe mojib3oBa-
TensgM (ailioBoe MPOCTPAHCTBO OOBEAMHEHO B €IMHOE IEpPeBO KATAIOIOB, KOp-
HEeM KOTOpOTO sBIsgercs Karajor "/". TakuMm obGpa3om, TToJTHoe UMs JTo6oro daii-
Jla HauuHaeTcsl ¢ "/" M He comepXuT MAeHTUdUKATOpa yCTpoiicTBa (IMCKOBOIO
Hakonutensi, CD-ROM unu ynaieHHOTo KOMIMbIOTepa B Ce€TH), Ha KOTOPOM OH
akTUYECKU XPAHUTCA.

OnHaKo 3TO HE 03HAYAeT, YTO B CHUCTEME IPUCYTCTBYET TOJbKO OAHA aiaoBas
crucreMa. B OGONBIMMHCTBE CiIydaeB €OWHOE MEpPeBO, TaKoe, KAKWUM €ro BUIWT
[10J1b30BATE/Ib CUCTEMbI, COCTABIEHO M3 HECKOJbKUX OTAEIbHBIX (PAiIOBBIX CHC-
TeM, KOTOpPBbIe MOTYT WMEThb PasINnYHYI0 BHYTPEHHIOI CTPYKTYpPY, a (aiibl, pu-
Hauiexaiiye 3TUM (pailyIoBbIM CUCTEMAM, MOIYT ObITh PACIIOIOXEHbI HA pasany-
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HBIX ycTpoiicTBax. Bompochl, cBsI3aHHBIE ¢ 00BEIUHEHUEM HECKOIbKUX (haioBBIX
CHCTEM B €IMHOE IepeBO, OymIyT 00CYXAaTbCs MPU PACCMOTPEHMHU BHYTPEHHErO
yetpoiicTBa aitnoBoit cuctembl UNIX ¢ ezage 4.

Jamerum, uto UM aiina seiasercs aTpubyrom dait1oBoil cucteMsl, a He Habopa
HEKOTOPBIX TAHHEIX Ha JAWCKe, KOTOPHIH He MMeeT MMEeHM Kak TakoBoro. Kaskmprit
daitn umeeT cBSI3aHHBIE C HUM MemadaHHvie (XpaHSIIecs B UHOEKCHbIX OecKpun-
mopax — inode), comepxaliue Bce XapaKTepUCTUKHU ¢haiiyia U TO3BOJSIIONINE OTe-
pallMOHHOW CcHCTeMe BBITIOJHATL Olepaliui, 3aKa3aHHble MPUKIAIHOW 3anaveii:
OTKPBITh (ait, MpPoYNTaTh WKW 3anucarh JAHHBIE, CO3MATh WJIU YAAIUTh haii.
B yacTHocTM, MeTalaHHBIE cOepKaT yKaszaTelud Ha JUCKOBbIE OJIOKW XpaHEeHUS
naHHbIX (aitna. Uma daiina B ¢aiiioBoit cuctemMe SIBAsIETCS yKaszaTeJieM Ha ero
MeTaJlaHHbIe, B TO BpeMsl Kak MeTaJlaHHbIe He COlepKaT yKasaresst Ha uMs daiina.

Twvnbl dpaiinos

B UNIX cywectBytor 6 Tvnos (aiioB, pasnuyaroiuxcs Mo GyHKIUOHAIbLHOMY
Ha3HAYEHUIO U NEHCTBUSIM ONEPallMOHHON CHUCTeMbl NMPU BBIIOIHEHUM TeX WU
HMHbBIX ONepalnil Haa dainamu:

O oObluHBIM daiin;

O karajor;

O cnenuanbHBIA (haiia ycTpolcTRa;
O umenoBaHHbIM KaHan uau FIFO;
O cumBOIUYECKAS CBS3b,

O coker.

OG6biuHbIN dhain

Obbiunntii aiin npeacTapisier codboil Hauboee odLMI TUI (aiiIoB, CoaepKaLUt
JaHHblE B HeKoTopoM dopmare. g omepaldOHHONM CHCTeMbl Takue aisibl
[PEJACTaBIAI0T CO0OU IPOCTO IOC/IEN0BATENbHOCTL OaiiToB. Bes mHTEpriperanus
comepKUMOro aina Mpou3BOAMTCS IMPUKIAIHON Mporpammoii, obpabaThiBaio-
wei ¢aitn. K aTuM ¢aiiiaM oTHOCATCS TEKCTOBbIe (haiiibl, OMHAPHBIE JAHHHIE,
UCIIOJIHSIEMblE IIPOIPaMMbl U T. II.

Kartanor

C mOMOILBIO KATaaoroB opMupyercs JOrMYeckoe AepeBo (haiiIoBOH CHUCTEMBI.
Kamanoe — 310 daitn, comepxaliuii MMeHa HaxoAdllUXcsl B HeM ¢ailioB, a Tak-
K€ YKa3aTeJad Ha JOIOJHUTENbHYI0 HHGOPMALIMIO — METaAaHHbIE, TO3BOJISIOINE
OIEPALIMOHHON CUCTEME MPOU3BOAUTD ONMepaluu Han >TuMu daitnamu. Katamoru
ompeneNnsdioT mojoxeHue ¢daila B gepeBe (aHTOBON CUCTEMbI, ITOCKOJBKY CaM
daiin He comepxuT uHOpMaLUMU O CBoeM MecToHaxoxaeHuu. Jliobag 3agaua,
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UMEKIIasag MpaBO Ha YTEHUE Karajlora, MOXKET IPOYECTb €ro COIACPXKUMOE, HO
TOJIBKO AP0 MMEET IMPpaBO Ha 34aIlTMCh B KaTaJIorT.

Ha pucynke 1.1 B kauecTBe mpumepa NpuBeaeHa CTpyKTypa kartanora. Ilo cyiue-
CTBY KaTaJIor IIpeACTaBIsgeT co0oil Tabnuiy, Kaxnas 3allMch KOTOPOH COOTBETCT-
ByeT HeKoTopoMmy ¢aitny. [lepBoe mose Kaxaoil 3amucu COAEPXKUT yKaszareib Ha
MeTagaHHble (HOMep MHIEKCHOIO AECKPUIITOPA), 4 BTOpoe omnpeneisder uMs daiina.

/home/andrei

12432 ..

8672 filel.txt
12567 first
19678 report

‘ Homep inode ‘ ‘ Nmsa daiina

Puc. 1.1. CtpykTypa katanora

CneyumanbHblii haiin yctpocTea

CneyuanvHolll aiin ycmpoiicmea odecrieduBaeT JOCTyI K (PU3UYECKOMY YCTPOMCT-
By. B UNIX pasnuuaror cumeonvusie U 0a0uHble paiiiabl ycTpoidcTB. JlocTyn K ycT-
pPOMCTBAM OCYILUECTBIIETCS MYTeM OTKPBITHSI, YTEHUS M 3aIUCHU B CIELUAIbHbIN
¢aiin ycTpolicTBa.

CuMBOJIbHBIE (hAMJIBI YCTPOUCTB MCITONMB3YIOTCS JUIS HeOydhepru3oBaHHOTO oOMeHa
JAHHBIMHU € YCTpOUCTBOM. B TIpOTHBOMONOXKHOCTE 3TOMY OJ0UHbIe (haitabl TO3BO-
JISIIOT TTPOU3BOAUTL OOMEH JAHHBIMW B BUJIE MAKETOB (PMKCUPOBAHHOUN JJITMHBI —
610K06. JIocTyll K HEKOTOPBIM YCTPOUCTBAM MOXKET OCYIIECTBISIThCS KakK depes
CUMBOJIbHBIE, TAK U Yyepe3 OJIOUHbBIE crielMalbHbIe (haitibl.

Kak npousBoautcsa padora ¢ nepudepuifHbIMU YCTPOMCTBAMU, OIIMCAHO @ 21aee 5.

FIFO (First-In-First-Out) unn nMmeHoBaHHbIN KaHan

FIFO (First-In-First-Out) WA UMeHOBAHHbI KaHaa — 3TO (haiill, UCIOJIb3yeMblid
[UIS Iepegadd gaHHbix mexay mpoueccamu. FIFO Bnepsble nmosBuiuch B System
V UNIX, HO OOJbLIMHCTBO COBPEMEHHbIX CHUCTEM IMIOAJAEPXKUBAIOT 3TOT MeXa-
HusM. Cozpars FIFO MoXHO KOMaHAOM mknod (1) MIM mkfifo (1):

S mkfifo my fifo

$ 1s -1 my fifo

pPrw-r—-r—-— 2 andy andy 0 Jun 17 8:05 my fifo
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Teneps cBsKEM BBOJ, OJHOTO IIPOIECCA C BHIBOAOM JPYroro, MCIIONB3YS aiin
my_fifo:

$ while : ; do date > my fifo; sleep 5; doneé&

[1] 21607 'HoMep BallymeHHOI'O Ipoliecca

S while : ; do awk ’ {print $4}’ my_fifo; done

16:07:56

16:08:01

16:08:06

16:08:11

M TakK Jajiee: IJid OCTaHOBa McHOJb3yeM "C.

TlepBoiil TIpoliece, TpeACTaBASIONNM cobolt OECKOHEUHBIN 1TUKI, KaXable 5 ce-
KyHJ, 3aIIACBIBAET PE3YNbTAT KOMAHIbI date (1) B MMEHOBAHHBIA KAaHAl; BTOPOU
npotiecc (Takke OECKOHEUYHBbIN HUKI) yuTaeT ¢aifl U neyaraeT 4acTb BbIBOJAA
(ueTBepTOE I0JIE CTPOKU).

Bonee noapobHO MBI paccCMOTPUM BTOT TUI (aiI0B MpU OOCYXKIEHUM CUCTEMbI
MEXTIPOIIeCCHOTO B3aUMOACHCTBUS 6 21a6e 3.

CBf3b

Kak yxe roeBopuioch, MeTagaHHble ¢aiiia He coaepxKaT HU MMeHu daiina, HU
yKazarejisi Ha 3TO MMs. 3alliCH B KaTajJorax >KeCTKO CBS3bIBAIOT UMeHa (aiiyioB
¢ MeTaJaHHbIMU U, COOTBETCTBEHHO, C JaHHbIMU ¢haiijia, B TO BpeMsl KaK cam
¢aiiyr cyiiecTByeT HE3aBUCUMO OT TOTO, KaK €ro Ha3bIBalOT B (haliJIOBOI cHCTeME.
Takast apxuTekTypa No3BOJSIET OAHOMY (hailly UMETh HECKOJbKO MUMEH B (aiiio-
BOW cHUCTEME.

‘ Mpumevyanme }

danny "6e3pasnuMyHO”, Kakme UMEeHa OH uUMeeT B kaTtanorax, HO "Hebe3pasnunyHo"
4ynucno 3aTux umeH. Ecnv HM ogHO M3 MMeH halinoBOW CUCTEMbl HE CCbiNaeTcs Ha
davin, oH gormkeH 6bITk yaaneH (T. €. MU3NYECKM yaaneHbl ero aHHbIe Ha AUCKE).

CBs3b UMeHM daiiia ¢ ero JaHHBIMHU Ha3bIBACTCH JcecmKol césa3vio. Hampumep,
¢ MOMOLLBIO KOMaH/BL 1n (1) MbI MOXEM cO31aTh elle ogHo uMs (second) ¢aiina,
Ha KOTOpbIit yKa3biBaeT ums first (puc. 1.2).

S pwd

/home/andrei

$ 1ln first /home/sergey/second
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/home/andrei /home/sergey
. 12563
12432 .. 12432 ..
8672 filel.txt 12672 a.out
12567 first 9675 dirl
19678 report | 12567 second

MeTtagaHHble (inode) daiina

[anHble darina

,
I\
§
o

1
1
home 1
1

andrei sergey
first file1.txt report second a.out dir1
4 4
. Y

XKecTkaa cea3b

Puc. 1.2. CtpykTypa ¢dalinoBolii cuctembl Nocne BbINOMHEHMS KOMaHabl 1n (1) .
XKecTkas CBA3b MMEH C AaHHbIMK danina
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KecTtkue cBsisu abCONIOTHO paBHOMpaBHBI. B crnuckax ¢haitioB Karajaoros, KoTo-
pble MOXHO TOJYYUTh ¢ TIOMOIIBI KOMaHIB 1s (1), daitnsl first u second OymyT
OTJIMYAThCSI TOJNIBKO MMeHeM. Bce ocTanbHble aTpuOyThl (aitna OyayT abcoatoTHO
onuHakoBbIMU. C TOUKU 3peHUs TIOJIbh30BaTENs — BTO JBAa pasHbIX (aitna. Uzme-
HEHUS, BHECEHHBbIe B JII0OOW W3 3TUX (aitjoB, 3aTPOHYT U JAPYTOM, MOCKOIBKY
00a OHM CCBIJTAIOTCSI HA OJJHU U Te XKe AaHHbIe. Bbl MoxeTe nmepeMecTuTh OMUH U3
¢aitoB B Apyroit kaTajor — Bce PaBHO 3TU UMEHa OYJIyT CBSI3aHbBI KECTKOU CBsI-
3bl0 ¢ JAHHBIMHU aitia. Jlerko TpoBepuTh, UTO yaajeHne ogHoro u3 daitmon (first
unu second) He TIPUBEAET K YAATEHWIO caMoro aiija, T. €. ero MeTaJaHHBbIX U
JAHHBIX (eclM BTO He CTelMaIbHbIN (aiti yeTpoiicTBa).

ITo OIIPEACTICHUIO 2KECTKME CBA3M YKa3bIBAlOT HA OJMH KW TOT XK€ l/IH,Z[eKCHbIﬁ ae-
ckpunTop. [losroMy npoBepuTh, UMEIOT JIM [BA MMEHU ailia XKeCTKYI0 CBS3b,
MO2HO, BbI3BAB KOMaHAY 1s (1) C KJIIOYOM —1i:

$ 1s -i /home/andrei/first /home/sergey/second

12567 first

12567 second

HNudopmarnio o HaATHINN y aiiyta HeCKOTbKNX WMEH, CBI3aHHBIX ¢ HUM KECT-
KUMH CBSI3IMHU, MOXHO TIONYYUTh, TPOCMOTPEB TOAPOOHBIN JUCTUHT (ailioB
¢ TIOMOIIBI0 KOMaHIH 1s -1:

$ 1ls -1 /home/sergey

—rwW-r——r—--— 2 andrei staff 7245 Jan 17 8:05 second

Bo BTOpOIl KONOHKE JUMCTUMHIA YKA3aHO YUCIO XECTKUX CBA3eil JaHHOoro gaiina.

Cpazy oroBopHMCsI, YTO KECTKasl CBSI3b SIBJISIETCS €CTeCTBEHHOM (hopMOIi CBS3M MMe-
HM haiiia ¢ ero MeTaJaHHBIMU U He TIPUHAUIEXKUT K ocodoMy TuIly aiina. OcodbiM
TUTIOM haliia SIBNSIETCSI CUMBOAUMECKAs C6513b, TIO3BOJISIIONIAS KOCBEHHO aJpecoBaTh
daitn. B otuume oT XecTKol CBSI3W, CUMBOJIMYECKas! CBSI3b anpecyeT aiis, KoTo-
pHBIiA, B CBOIO ovepe/ib, cchliaeTesl Ha Apyroit ¢aiin. B pesynbrare, mocnenHuii caiin
ajipecyeTcsl CMMBOJIMYECKOM CBsI3bI0 KocBeHHO (puc. 1.3). JlaHHbIe dhaiina, sBisoie-
TOCSI CHMBOJIMYECKOM CBSI3BIO, cofiepskaT TOJbKO MM 1ieieBoro aiiia.

[pounmoctpupyeM 3T paccyxaeHus Ha npumepe. KomaHma 1n(l) ¢ KIIOYOM -s
IIO3BOJIACT CO30dTh CUMBOJJIMYECKYIO CBA3b!:

S pwd

/home/andrei

$ 1ln -s first /home/sergey/symfirst

$ cd /home/sergey

$ 1s -1

lrwxrwxrwx 1 andrei staff 15 Jan 17 8:05 symfirst->../andrei/first
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/home/andrei /home/sergey

12432 12432

8672 filel.txt 12672 a.1:out
12567 first 9675 dirl

report 19763 symfirst

MeTtagaHHkle (inode) darinos

./andreiffirst [aHHble daiinos

i
1
home 1
1

S —L

andrei sergey
first file1.txt report symfirst a.out dir1
7 !
\ y

CuMBoONUYeckasi CBA3b

Puc. 1.3. CumBonnyeckas cBs3b
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Kak BuaHO M3 BBIBOAA KOMAHIbI 1s (1), dain symfirst (cuMBoiMyecKas CBI3b)
cylIecTBeHHO oTiau4aeTcsl oT ¢aitna second (kecTKast cBsi3b). Bo-mepBhIX, ¢hak-
THYECKOe coaepxuMoe ¢aiina symfirst oTHIOAb He TO Xe, uTo u Yy ¢aiina first
unn second, 06 3ToM TOBOpUT pasmep aitaa — 15 Gaiit. Ha camom nene B 3Tom
daitne xpaHuUTCa He 4YTO MHOe, Kak MMsl daiina, Ha KOTOpoe CHUMBOJMYECKAsd
CBA3b ccbutaerca — ../andrei/first — poBHo 15 6aitT. Bo-BTopbIx, daitr symfirst
HE CONEPXUT HUKAKMX OrpaHM4YeHUil Ha gocTyn (cM. Ha 2—10 cMMBOJIBI B mep-
BOI KOJIOHKE).

CumBomAYecKas CBSI3b ABIAETCS 0COOBIM THUTIOM (haiiya (06 3TOM CBUACTEILCTBY-
€T CUMBOJI 1 B IIepBOI MO3UILIMM BbIBOAA 1s (1)), U OlepalliOHHAdA cucTeMa pabdo-
TaeT ¢ TakKMM QaliloM He TakK, KaK ¢ OObHBIM. Hampumep, Tipu BBIBojEe Ha 3K-
paH coaepxxumMoro daina symfirst mosgBarcs naHHble daiina /home/andrei/first.

KecTtkag c¢BgI3b MOXeT CYLIECTBOBATL TOJILKO B IIpe€acjiax O,Z[HOﬁ (1)1/131/1‘16CK0171
daitnoBoit cuctembl (noapobHee o halOBBIX cUcTeMaX (PUUYECKUX YCTPOUCTB
MBI IIOI'OBOPUM € 2ildee 4), TOorga KaKk CUMBOJIMYECKAsA CBsA3b HE MMEECT TAKUX Or-
panudeHuit. PaccMoTpuM 3T0 Ha ciemyioumx npuMmepax. [lombiTaeMcs co3maTh
KECTKYIO CBA3b C (aiiioM U3 3aBELOMO Apyroii pusuyeckoil PpainoBoil cucTeMbl.
CHavana BbBIBEAEM CITMCOK AOCTYITHBIX Cl)aﬁJTOBBIX CUCTEM C TTOMOIIIBIO KOMAaHIbI
mount (8) :

$ mount

/dev/hda5 on / type ext2 (rw)

/dev/hdal on /var type ext2 (rw)

/dev/hda8 on /home type ext2 (rw)

$ 1ln /var/log/messages /home/sys messages

In: creating hard link °/home/sys messages' to "/var/log/messages': Inva-
1lid cross-device link

Kak BUINM, OIE€palusa HE JOIMyCTHUMA. CO3I[aHI/Ie Xe aHaJOTUYHOW CUMBOJIYE-
CKOI1 CBSI3M BBIIIOJHSIETCS 66CHpeHHTCTBeHHO:

$ 1ln -s /var/log/messages /home/sys messages

S cd /home; 1ls -1 sys_messages

lrwxrwxrwx 1 andy andy..sys_messages -> /var/log/messages

CokerTbl

Coxemsl IpeIHAa3HAYEHBI A1 B3aUMOMIEHCTBUS MEXAY IpolieccaMu, B TOM YUCIIE,
W MeXIy TpolleccaMy, BBHITIOTHSIOMIMMUICA Ha PasHBIX KOMITBIOTEpax, MO3TOMY
uHTepdeiic cokeToB yacTo ucmoab3yercda Mg aoctyna k cetu TCP/IP. B cucre-
max, BeTBu BSD UNIX Ha 6aze cokeToB peajin30BaHa CHCTEMa MEXIPOILIECCHOTO
B3aUMO/EHCTBUS, ¢ MOMOIbIO KOTOPOil paboTal0T MHOIME CUCTEMHbIE CEPBUCHI,
HampuMep, cCUcTeMa rmeyaTi. Mbl ToapoOHee TTO3HAKOMUMCST ¢ COKETaMM @ pasde-
ae "Mexcnpoyeccroe ezaumodeticmeue ¢ BSD UNIX" eaaewt 3.
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Ctpykrtypa cpainnosomn cuctembl UNIX

Hcnonb3oBaHre OONIEMTPUHSTBIX UMEH OCHOBHBIX (DaiiloB M CTPYKTYpHI KaTrajio-
TOB CYIIIECTBEHHO o0Jyieryaer padoTy B OMepallMoOHHOU cucTeMe, ee alMUHUCTPU-
POBaHME U MEPEHOCUMOCTD. DTa CTPYKTYpa UCTIONb3YyeETCsl B paboTe CUCTEMBI, Ha-
MpuMep TpU ee UHULMATU3AIUN U KOHUTYpUPOBAHUM, TIPU padoTe MOYTOBOM
CUCTEMBI ¥ CUCTEMBI IevaT. HapymreHne aToif cTpyKTyphl MOXKeT TIpHBECTH K Hepa-
0OTOCITOCOOHOCTH CHUCTEMBl WM OTAEIbHBLIX e€e¢ KoMmmoHeHToB. Ha pucyHke 1.4
MokaszaHa TUMTUYHAasI cTpyKTypa daitnosoii cuctrembl UNIX.

(>

fﬁﬁ:bfﬁ

FH

lost+found mp var
L L -l
‘ lib ’ ‘ bin ‘ local include spool

‘ auth init.d rc2.d ’ | X11 Ip uucp | cron ’
rc0.d || rc3.d ||defau|t mqueue mail

Puc. 1.4. TunnyHaa ¢annoeas cuctema UNIX

an/IBCI[CM KpaTKo€ ONMUCaHNE OCHOBHBIX KAaTaJIOI'OB.

KopHeBoii kaTtanor

KopheBoii karanor "/" sBasercs ocHOBOM Jl06oii daiinosoit cucrembl UNIX. Bee
ocrajbHbie (ailibl U KAaTaJorK PacioaraloTcs B paMKaxX CTPYKTYPbI, [IOPOXKIEH-
HOI KOPHEBBIM KaTajJlOrOM, HE3aBUCHUMO OT UX (PU3UYECKOIO MECTOHAXOXKJICHMSI.
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/bin
B xaramore /bin HaxomgTcd Hamboyiee YacTo yrHoTpeOiasieMble KOMAaHIB W YTHIIHA-
Thl CUCTEMbI, KaK MPaBUIO, OOLIETO MOJAb30BAHUS.

/dev

Katanor /dev comepxurt crneluanbHbie ¢Gaiiiabl YyCTPOMCTB, SABSIOIIMECS WMHTEP-
deiicom mocryna K nepucdepuiiHEIM YCTPOHMCTBAM.

Katamor /dev mMoxeT comepkaTh HECKOJIBKO TMOAKATATIOTOB, TPYNIIUPYIOIINX CTIe-
LMaabHbIe (aiiibl YCTPOUCTB ogHOro Tuia. Hampumep, B KiacCu4YecKUX peannsa-
musx System V karajor /dev/dsk comep:XUT crienMaabHBIe (Haiibl YCTPONCTB I
JOCTYIA K THOKMM M XECTKUM IHUCKAM CUCTEMbI.

letc

B atoM Karanore HaxomdTcsa CUCTEMHBIe KOHGUIypallMoHHbe (aiiibl, 8 B HEKOTO-
PBIX CHCTeMax W MHOTHE YTWINTBH agMHHUcTpupoBaHms. Cpenn Hamboiee Baxk-
HbIX hafIOB — CKPUITHI MHULIMAIM3ALMU CHUCTEMBI. DTH CKPHUIITH XPaHATCH
B Karayorax /etc/rc0.d, /etc/rcl.d, /etc/rc2.d w T. 1., COOTBETCTBYIOIINX YPOBHIM
BBIMOJHEHUST CUCTEMbI, U YIPABISIOTCA cKpuntamu /etc/rc0, /etc/rcl, /etc/rc2 u T. A.
Bo muorux Bepcusix BSD UNIX ykazaHHble Katajord OTCYTCTBYIOT, U 3arpyska
CHUCTEMbI YIpaBIsIeTcsl CKpunTamu /etc/rc.boot, /etc/rc u /etc/rclocal. B UNIX
BeTBM System V 3aech HaxonuTcsl noaxaranor default, roe xpaHsaTcs mapameTpsl MO
YMOJIYaHMI0O MHOTUX KOMaHA (Harpumep, /etc/default/su comep:KuT mapameTpbl A1s
KoMaHbl su(8)). B UNIX System V GONBIIMHCTBO UCIONHSIEMBIX (haliIoB Tepe-
MEILEHbl B KaTanor /sbin unu /usr/sbin.

/lib

B katanore /lib naxoasarcs OubauMoreuHble ¢aiinbl s3bika C U APYrux S3bIKOB
nporpaMmupoBaHusi. CTaHAapTHbIe Ha3BaHUSI OUOAMOTEYHBIX (hallloB UMEIOT BUI
libx.a (uau libx.so), rae X — 3T0 OAUH UIU GoJiee CUMBOJOB, ONPEIEISIOIIUX CO-
gepxxumoe Ouonuoreku. Hampumep, craHmaptHas Oubnamoreka C HasbIBaeTcs
libc.a, bubanoreka cucrembl X Window System umeer ums libX11.a. Yacts 6u6-
JINOTEYHBIX (aiiloB TakKe HaxoaWTcsT B Karamore /usr/lib.

/lost+found

Karanor "morepsiHHbIX" aitnoB. OmmMOKU 1eJoCTHOCTH (haitioBON CUCTEMBI,
BO3HMKAIOUIME IIpU HenpaBuibHOM octaHoBe UNIX wiu annaparHbix cOosix, MO-
TYT TMPUBECTU K TIOSIBJIEHUIO TaK Ha3bIBAeMBIX "0€3bIMSIHHBIX" (haiiJIOB — CTPYKTY-
pa u coaepxumoe daiina ABIAI0TCS NPAaBUJIbHBIMU, OAHAKO ISl HETO OTCYTCTBYET
MS B KakKoM-TM6o m3 KaTtajoroB. [IporpaMMbl TPOBEpKHM W BOCCTAHOBJICHMUS
daiinoBoil cucTeMbl MoMelIAOT Takue ¢aiiabl B katagor /lost+found nom cuc-
TeMHBIMA YHUCJIOBEIMU WMeHaMHn. MBI KOCHeMcsl BoIlpoca WMeH aliloB majiee
B 9TOM [1aBe u, 0osiee NoapoOHO, 6 2rase 4.
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/mnt

CraHaapTHbBINM KaTaJlor JJIsSi BPEMEHHOTO CBSI3bIBAHUS (MOHTUPOBAHMS) u3nye-
cKkuX (aiiJIoBbIX CUCTEM K KOPHEBOU Ul MONYyYEHUS €AMHOIO AepeBa JOTMYecKon
daitnosoit crucreMbl. OOBIYHO COMEPXKUMOE KaTajora /mnt MycTo, MOCKOJIbKY TIpU
MOHTUPOBAHUU OHO IEePEKPHIBACTCS MOHTUPYEMOIi (ailioBoil cucrteMoii. B Heko-
topbix Bepcusasx OC UNIX mMoxxHO oOHapyXuUTh Takxke TycToie Katajnoru floppy u
cdrom — TOYKU MOHTHUPOBAHUS (HANATOBBIX CUCTEM TUCKET M KOMIAKT-AMCKOB.
Bonee moapobHO mpoliecc MOHTUPOBAHUST U OTHOCSIIIMECS] K HEMY CTPYKTYpbI
JAHHBIX $1/Ipa Mbl PACCMOTPUM 6 eaase 4.

/unnn /home

OO01IeyToTPeOUTETBHBIN KaTAIOT JUIST pa3MelIeHNs] JOMAITHUX KaTaJloTOB MOJb-
soBareieil. Hanpumep, uMsa moMallHero kaTajora mnoJib3oBaTenss andrei Oyger,
ckopee Bcero, /home/andrei wim /u/andrei. B 6omee panaux Bepcusix OC UNIX
JOMAIIHUE KAaTaJIOru MMOJIb30BaTeNell pa3Melainuch B KaTaniore /usr.

lusr

B srom karamore HaxomsATCS HOAKATAIOIM PA3IMYHBIX CEPBUCHbBIX IIOACUCTEM —
CUCTEMBI TIeYaTu, 3JIEKTPOHHOM TTOUTH U T. 1. (/usr/spool), ucmomraseMble haitrbt
ytuT UNIX (/usr/bin), A10MOJHUTENbHbIE IPOrPAMMBI, MCIIONb3YEMbIE HA AAH-
HoM KomItbioTepe (/usr/local), daitner 3aronoBkoB (/usr/include), 3meKTpoHHBIE
CIIPABOYHMKH (/usr/man) u T. A.

Ivar

DTOT Karajior MUCIOJNb3YeTCd IS XpaHEeHMS BpPEMEHHBIX NAHHBIX, HalpuMep,
daitioB peTucTpannyl CUCTEMHBIX WU CITY>KEOHBIX COOBITHI VIJIM TIOYTOBBIX SITIIH-
KOB IoJib30Baresieil. MHOrue mpMKIAnHbIe MPOrPaAMMbl TAKXKE MCIOJL3YIOT /var
JUTSL pa3MeIIeHNST CBOMX BPEMEHHBIX JTaHHBIX.

/tmp

Karayor xpanenuss BpeMeHHBIX (aiijioB, HEOOXOOUMBIX UISI pabOTHI pa3TMYHBIX
noacucreM UNIX. OObIYHO 3TOT KATAJIOr OTKPHIT HA 3aIIMCh 11 BCEX MOJIb30Ba-
TeJIell CUCTEMBI.

/proc

KaTtanor, KoTophlil comepXuT B BuAe IceBaodaiinoB MHGOPMALMIO O TEKYIIUX
TIpoIieccax W CBEIEHUS O CUCTeMe, XpaHUMEBIE B OTIepaTUBHON TIaMSITH.

/root

JoManramii Katajxor ToJb30BaTeNs root.
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Bnapgenbubl chaiinos

®@aitmer B OC UNIX nMeroT IByX BIaIeNbIIeB: TOTb30BaTeNsI W TPYIIITY.

‘ Mpumevyanme }

pynnol HasblBaeTCs onpeaerneHHbln CNNCOK nosib3oBaTtenen cuctemsbl. Nonb3oBa-
Tenb CMCTEMbl MOXET BblTb YUNIEHOM HECKOINbKMX FPyMM, O4Ha M3 KOTOPbIX SBMSETCS
nepeu4HoUll, oCTanbHble — QOMOTHUMETbHBIMU.

BaxHoil ocoOeHHOCTBIO SIBNISIETCSI TO, YTO BiajeNiel-ToJb30BaTelb MOXET He
SIBJISIThCSI WJIEHOM TPYIIBI, BIajaetolleil daiiaoM. BT1o naet 60Jbiny0 THOKOCTD
B opraHu3anuu jgoctyna kK ¢aiaam. CoBMecTHOe TMoJb30BaHUe daitiaMu
MOXHO OpPTraHMW30BaTh MPaKTUUYECKHU JJIs JIIDOOTo cocTaBa IMojib3oBareneil, co3-
JIaB COOTBETCTBYIOIIYIO TPYNMy W YCTAHOBUB JJISI Hee MpaBa Ha TpeOyemble
daitnel. Tlpu sToM, I TOTo 4YTOOBI HEKUU TOJb30BaTENb MOJYUYUT JOCTYI
K 3TUM chaiijiaM, TO0CTaTOYHO BKIIOUWUTH €T0 B TPyNIy-Blaleiblla, U HA00OPOT —
WCKJIIOYeHUEe W3 TPYIIbl aBTOMaTUUeCKW W3MEHSeT Ul TIoJib3oBarTensl Mpasa
JocTyma K daitaam.

st onpeneneHus: BaajesblieB ¢aiijla JOCTaTOYHO MOCMOTPETh MOAPOOHbINA JuC-
TUHI KOMaHJbl 1s -1. TpeTbs U yeTBepTas KOJOHKU COAepXKAT MMeHa Bilaae/bla-
[OJIb30BATe/Is U BlaAeabla-IPyIlbl, COOTBETCTBEHHO:

1 2 3 4 5 6 7 8
—YW-r—-r--— 1 andy group 235520 Dec 22 19:13 pride.tar
—TW—TWr—— 1 andy Student 3450 Nov 12 19:13 exams.quest

BnagenblieM-nosib3oBaresieM BHOBb CO3MAHHOIO ¢ailia sBISeTcs I10J1b30BATENb,
KOTOpbiii co3nan dain. Ilopsaaok HazHauyeHMS BAAAEIbUA-TPYIINbl 3aBUCUT OT
konkperHoii Bepcuu UNIX. Hanpumep, B RedHat Linux BiaasenbLem-rpynmoi
SIBJIIETCS MepBUYHAS [PyNIla I0Jb30Bareisi, co3gasliero ¢aiin, a Bo FreeBSD
BameNel-IpyIa HacaeayeTcs OT Biaadeblia-TPYIIbl — Karajora, B KOTOPOM
cozpaercs Gaii.

‘ Mpumevyanue }

Ha camom gene dhaiin co3gaeTt He nonb3oBaTenb, a NPOLECC, 3anyLeHHbIN NoNb30-
BaTenem. Npouecc nmeet atpubyTbl, CBA3aHHbIE C MONb30BaTENEM U IPYNMnon, Ko-
TOopble 1 Ha3HavaloTcs daviny npu ero cosgaHun. bonee TouHoe onucaHve nepepa-
ym "BnageHus’" nMeeT BUA.:

1. VpeHTudukaTop Bnagenbua-nonb3osatens dganna (UID) yctaHaBnvBaeTcs pas-
Hbim EUID npouecca, cosparowero cann (T. €. Bbi3BaBLLEro PYHKLMIO open (2) unm
creat (2)).
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2. WpeHTtudpukaTtop Bnagensua-rpynnel anna yctaHaBnmBaeTCs PaBHbIM:
a) EGID npouecca (ans Bepcun System V);
©) GID katanora, B koTopom hain cosgaetcs (ans sepcun BSD).

BonbLMHCTBO cnCTeM, MCMOnb3yoLWmMX HacnegoBaHue System V, No3BONSIOT Takxe
ycTaHaBnuBaTb HacriegoBaHve rpynnoBoro Bnagensua B ctune BSD. 3T1o goctura-
etcsa ycraHoBkon gnara SGID Ha katanor. bonee nogpo6bHo 06 aTom cm. 8 pasdene
"HononHumenesHelie ampubymsi” danee 8 amoli enase.

st n3aMeHeHUs Biamebna (aitjia UCIoabp3yeTcsl KoMaHaa chown (1). B KauecTBe
ImapaMeTpoB KOMaHAa IPUHAMAeT UM BJIa/e/Ibla-TI0/Ib30BaTelisl, Ha3BaHWUE TPYITIIhI-
BJIafieblia U CIHUCOK (DaiijioB, IS KOTOPBIX TpeOyeTcss M3MEHUTh 3TH aTpUOYTHI.
HamnpuwMmep, cienyromniasgs KoMaHOa YCTAaHOBUT ITOJIB30BaTeNIs sergey m rpymmy staff
BiIageablamMu ¢aittoB client.c 1 server.c:

$ chown sergey:staff client.c server.c

M3MeHeHue TONBKO BIaAeAblA-TPYNIbl IPOM3BOAUTCI KOMAHAOW chgrp(1).
B kauecTBe mapaMeTpoB KOMaHaa MPUHUMAET UMsI BIaAedbla-TPyNIbl U CIUCOK
daiinoB, Wi KOTOpbIX TpeOyeTrcsd M3MEHUTb AaHHbIA arpudyr. Hampumep, mig
YCTaHOBKU Tpymibl staff B kayecTBe Bhagenblia Beex (hailjioB TEKyIEero Karajaora,
HEOOXOAMMO 33JaTh CJIEAYIONLYI0 KOMAHY:

$ chgrp staff *

Bnagenue daitnom ompeaenser TOT Habop omnepauluii, KOTOPbIA I10/J1b30BaTelb
MOXET coBeplIuTh ¢ daiinoM. M3meHeHne Biagenbla daitna (tabn. 1.1) moxer
OCYHIECTB/ISITh, KaK IPaBWIO, TOJbKO CYIEPIOJb30BaTeab (MHOIAa — Biaaesel
daitna). U3MeHUTH BIaeablA-TPYIIITYy MOXET CyNeproab30BaTelb WK Biaaesell-
[10J1b30BaTe/b, [PU YCJIOBUM, YTO OH caM SIBJSETCH WIEHOM HOBOM IPYIIIbl-
Bhaaenblia. JIpyrue onepaiuun, Takve Kak YTeHUe, 3aMuch U 3alycK Ha BBITIOJHE-
Hue (M1 UCIHOJHSEMbIX (DAMIOB) MOMOJHUTEIbHO KOHTPOJMPYIOTCS IpaBaMu
JOCTyTA.

Ta6nuya 1.1. Onepauuu cMeHsl BriagenbLeB chaiiia

Onepaumsa KomaHpa MmeeT npaBo BbINONHATDL
B cucteme BSD 4.x B cucteme SVR4
M3meHeHue Bnagenbua- | chown (1) Cynepnonb3oBaresib Bnapgeney daiina
nonb3oBartens
MameHeHue Bnagenbua- | chgrp (1) Cynepnonb3oBatenb uUnu Brageney daiina
rpynnbi TOSbKO A1 rPYNMbl, K KOTOPOI cam NpUHagiexuT
(B cootBeTcTBUM ¢ POSIX)
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MpaBa poctyna K channy

B omnepanuonnoii cucreme UNIX cyiiecTBYIOT Tpu 0a30BbIX Kaacca docmyna
K daliny, B KaKIOM 13 KOTOPHIX YCTAaHOBIEHBI COOTBETCTBYIOIINE TIPABa TOCTYTIA:
3 User access (1) — JuUIs TIOJIb30BATENSI-BIIajeNbla ¢aina;

3 Group access (g) — JJIsl WIEHOB TPYIIIbI, SABISIIOICHCS BianeblieM daiina;

3 Other access (0) — JUISI OCTATBHBIX MOJNB30BATENCH (KPOME CyMepIionb30BaTe-
).

OC UNIX nopaepxxuBaeT TpU TUIA [paB JOCTYIA IS KAXIOTO Kjiacca: Ha 4ure-
Hue (Read, obo3HavaeTcsi cMMBOJIOM r), Ha 3anuck (Write, 0003HaUaeTCcs] CUMBO-
JIOM w) U Ha BblonHeHue (eXecute, 0003HAYAETCS CUMBOJIOM x).

C IOMOI1IBIO KOMAHABI 1s -1 MOXHO IOJIYYUTh CIIMCOK MpaB AOCTyNA K ¢ailiy:

—IW-Ir——Y--— 1 andy group 36482 Dec 22 19:13 report.txt.1l
drwxr-xr—-— 2 andy group 64 Aug 15 11:03 temp
—IWXI—X¥—~— 1 andy group 4889 Dec 22 15:13 a.out
—IW—r——r--— 1 andy group 7622 Feb 11 09:13 cont.c

[lpaBa gocryma JMCTMHIA OTOOpaXaioTcs B MEPBO KOJOHKE (32 MCKIIOYEHHEM
MepBoro CMMBOJIA, o0o3Havawliero Tumn aina). Hamuune mpasa goctyna obo-
3HAYAETCSl COOTBETCTBYIOILIMM CUMBOJIOM, a4 OTCYTCTBUE — CUMBOJIOM -. PaccMoT-
pUM, HampuMep, TipaBa JocTyma K ¢aiiny a.out (tada. 1.2).

Tabnuya 1.2. [paBa goctyna K ¢aiiny a.out

Tun c¢painna MNpaBa Bnagenbua- MNpaBa Bnagenbua- MpaBa ocTanbHbIX
nonb3oBaTens rpynnbi nonb3oBarenei
- Irwx r—x r——

O6bluHbIN chaitn  YteHue, 3anuchk, BbiNosn-  YTeHue u BbINOSIHEHUE Tonbko YTeHue
HeHue

IlpaBa moctyma MoryT ObITb M3MEHEHbI TOJIbKO BianmenblieM daiina unu cynep-
noavzoeamenem — AIMUHUCTPATOPOM cCUCTEMBI. JIJIs 3TOTO MCIMOJb3yeTcsl KOMaH-
Ja chmod (1) . Huxe npupened oOwwiui popmMar 3TOi KOMaH/bL.

u
r

+

chmod

W| Filel File2

X
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B xauecTBe apryMeHTOB KOMaHAa MPpUHUMAaET yKa3aHue KJaccoB aocTyna (u —
[10J1b30BaTe/Ib-BIANENel, g — IpylIa-Biaaenel, o — OCTAJbHbIC IOJb30BATE/M,
a — Bce KJacchl TOJIb30BaTeNei), mpaa moctyna (r — 4YTeHue, w — 3anuch U
x — BBIIOJHEHHME) U OMepaluio, KOTOPYI0 HEOOXOAMMO Ipou3BecTu (+ — noba-
BUTh, - — YAAJIUTh U = — TIPUCBOUTH) JJIs1 criucka daitnos filel, file2 u 1. 1. Ha-
IpuMep, KoMaHaa

$ chmod g-wx ownfile

JIMLIUT WIEHOB IpyIIbl-Baanenbia ¢aiina ownfile mpasa Ha 3amuch M BbIIOJIHE-
Hue 3Toro (aitna.

B OJTHOM KOMAaHJIE MOXHO 33/aBaTb pas3sIUYHbBIC TIpaBa OJsI HECKOJBKHUX KIIACCOB
JOCTYyIId, pascjuB UX 3allATbIMU.

[IpuBenem ellie HECKONBKO IMPUMEPOB.

0 $ chmod a+w text

Hpe,Z[OCTaBl/ITb IpaBo Ha 34lUCb IJIs BCEX MOJ1b30BATENIEH.

0 $ chmod go=r text

YcTaHOBUTD IpaBoO HAa YTCHUEC IJId BCEX HOJIb3OB8T€HCI>1, 3da UCKIIIOYECHUEM BJia-
aeabua.

0 $ chmod g+x-w runme

Ho6aBuThH IS TPYITIHI TTpaBoO Ha BEITIONHEHWE haifia runme W CHATH MpaBo Ha
3aMUCh.

0 $ chmod u+w,og+r-w textl text2

Jo0aBuTh MpaBo 3amucu sl BAAAENbla, IIPABO HA YTEHUE ULl TPYIIIbL U OC-
TAJIBHBIX TIOJIb30BaTENel, OTKIIOYNATDL MPAaBO HA 3aMMCh IS BCEX MOJIb30BaTe-
JIe, UCKJII0YAsl BJAdebLaA.

[ocnenHuii npuMep AEMOHCTPUPYET AOCTATOYHO CIOXHYIO YCTAHOBKY IIPaB IOC-
Tyma. Bel MoXeTe yCcTaHOBUTH Cpa3y Bce ACBATH MPaB AOCTYIIA, UCITONB3YS YHCIO-
BYI0 (DOpMY KOMaH/IBI chmod (1)

S chmod 754 *

Yucio ompenensgercd CAEAYIOIIMM OOpa3oM: HY:XKHO MPEACTaBUTb IIpaBa AOCTyIa
B JBOoMYHOM Bujae (0 — OTCYTCTBHE COOTBETCTBYIOIIETO TMpaBa, | — ero HaInuue)
U KAXAYI0 TpUamy, COOTBETCTBYIOIIYIO KJIaccy AOCTYIA, B CBOIO ouyepedb mpeobpa-
30BaTh B JiecATUUHOE yncio (Tadn. 1.3).
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Tabnunya 1.3. KomaHga chmod (1) B 41C/10BOV ¢hopme

Bnapeneun Fpynna OcTanbHble
r w x r — x r — -
111 101 100

7 5 4

TakuMm 00pa3oM, NpUBEAEHHbI MPUMEP SKBUMBAIEHTEH CAEAYIOIIEH CHUMBOJIbHOMI
¢opMe chmod (1) :

$ chmod u=rwx, g=rx, o=r *

3HaveHre MpaB AOCTyMNa Pa3InyHO s pasHbIX TUMOB (aitnoB. Ins daitioB omne-
paluu, KOTOpble MOXHO MPOU3BOJAUTH, CAEAYIOT U3 caMUX Ha3BaHUM TMpaB JOCTY-
nma. Hampumep, 4ToOBI TpocMOTpeTh coaepxkumoe dailla KoMaHAOM cat (1),
MoJib30BaTe/b JOJXKEH UMETh MpaBo Ha uTeHue (r). PemaktupoBaHue (aiina, T. e.
€ro U3MeHeHue, MpeaycMaTpuBaeT HaJUYKue Mpapa Ha 3anuch (w). HakoHen, mist
TOTO YTOOBI 3aMyCTUTh HEKOTOPYK MpOrpaMMy Ha BBITIONHEHME, BbI JOJKHbBI
WMETh COOTBETCTBYyIOIlee TMpaBo (x). McroiHsiemblit ¢aiin MoxeT ObITh Kak
CKOMITWJIUPOBAHHOU MporpamMMoil, Tak U CKPUTITOM KOMAaHJIHOTO WHTEpIpeTaTo-
pa. B mocienHem ciydyae TakxkKe MOHaIOOUTCSI TpaBO Ha UYTeHUE, TTOCKOJbKY TpU
BBITIOJTHEHUM CKPUTNTA KOMAHIHBIM WHTEPNPETAaToOp AOKEH MMETh BO3MOXHOCTD
CUNTHIBATh KOMaHABI U3 aiina. Bce ckazaHHoe, 3a UCKITIOUEHUEM, TOXAIYH,
MpaBa Ha BBIMOJHEHUE, UMEIOIIETO CMBICH JIMIIb JJ11 OOBIYHBIX (hailloB 1 KaTtajgo-
TOB, CIIPaBeUIMBO U Uil APYTMX TUMOB (DANIOB: CIEHUATbHBIX (DaiiJIOB YCTPONCTB,
WMEHOBaHHBIX KaHaJloB, U cokKeToB. Hampumep, yToObl MMETh BO3MOXHOCTB pac-
rnevyaraTb JOKYMEHT, BBl JOJIKHBI UMETh MPaBoO Ha 3aluch B CelUaNbHBIN dhaiin
YCTPOWCTBA, CBSI3aHHBIM ¢ TIpuHTEepoM. ISl KarajaoroB 3TH TpaBa UMEKT ApYrou
CMBbICH, a TSI CUMBOJIMYECKUX CBSI3eli OHU BOOOIIE HE MCIOIB3YIOTCS, TOCKOIBKY
KOHTPOJUPYIOTCS TIEIeBbIM haitsioM.

‘ Mpumevyanme }

Ha camom pene cneunanbHbln hann, CBA3aHHbIN C YCTPOMCTBOM neyaTu, He umeeTt
o6LenoCTyNHbIX NpaB Ha 3anucb. [JOCTyn K MPUHTEPY KOHTPONMMPYETCS CUCTEMON
neyaTtu.

l'IpaBa OOCTyIa ISl KaTaJloroB HE CTOJIb OYEBUIHDI. D10 B TIIEPBYIO OUYEPEAL CBA-
3aHO C TEM, YTO CHUCTEMA TPAKTYET OINECpallunu YTCHUA W 3alMCU JJISI KaTaJIOTrOB
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OTJIMYHO OT OCTalIbHBIX aitioB. TlpaBo uTeHuUs Karajgora Mo3BOJISIET BaM TONY-
YUTh UMEHa (M TOJbKO MMeHa) (aitjioB, HAXOMSIIUXCS B JaHHOM Karanore. Yro-
Obl MOJYYUTH JOTOJHUTENBbHYIO HHGpopMalnioo o daiinax Karajgora (Hampumep,
MOJAPOOHBIN JTUCTUHT KOMaHAbl 1s -1), CUCTeMe TpUAeTcd "3alIsIHYTh' B MeTa-
JaHHble (aitjoB, yTo TpebyeT MpaBa Ha BbIMOJHEHUWE JisI Katajora. IlpaBo Ha
BBITIOJTHEHNE TaKXKe MOTpedyeTcsl ATl Kartajiora, B KOTOPBIM Bbl 3aXOTUTE MepeuTu
(T. e. caenarb ero TEKyIKUM) ¢ TTOMOIIbI0 KOMaHABI cd (1). DTO Xe MpaBo HYXHO
WMETH JUISI JOCTYIa KO BCeM KaTajloraM Ha MyTH K ykazaHHomy. Hampumep, eciu
Bbl yCTaHaBJIMBaeTe MPaBO Ha BBIMTOJHEHWE JUISl BceX TMojib3oBareiell B OTHOM U3
CBOMX TOAKATAJIOTOB, OH BCE PABHO OCTAHETCSl HEJOCTYITHBIM, MTOKa Balll JgoMalll-
HUM KaTajlor He OyJeT UMEeTh TaKoro e TpaBa.

IlpaBa r u x AGMCTBYIOT HE3aBUCUMO — IIPABO x [UIS Karajora He TpeOyeT Haiu-
yus npaBa r U Haobopor. KoMOuHanuei 3Tux AByX IpaB MOXHO JOOUThbCS MHTE-
pecHbIX 3 heKTOB, HAIpUMEpP, CO3JaHusl "TeMHBIX" KaTaaoroB, (aiabl KOTOPbIX
JOCTYIIHbI TOJIBKO B cllydyae, €C/lU II0Jb30BaTeNb 3apaHee 3HAeT UX MMEeHa, Io-
CKOJIbKY IoJydeHue ciucka (aiiyioB TakMx KaTaaorop 3ampelleHo. JlaHHbIi mpu-
€M, KCTaTu, UCIIONb3yeTCsl Ipu CO3AaHUM OOLIeNoCTynHbIX apxuBoB B cetu (FTP-
CepBEepOB), KOIMa HEKOTOpble pasfesbl apXUBa MOIYT MCIIOAb30BaThCSl TOJbKO
"NOCBSILUEHHBIMU", 3HAIOIIMMU O HAJIMYMM TOrO WJIM MHOro ¢aiina B Karaiore.
[Mpusenem npumep co3ngaHus "TeMHOro" Karauora.

$ pwd T'me MB HaXOOUMCSH?
/home/andrei
S mkdir darkroom CozpmamyuM KaTajior
$ 1s —1 HMonyuum ero aTpudy T
—IrWXI——r—— 2 andy group 65 Dec 22 19:13 darkroom

$ chmod a-r+x darkroom IlpeBpaTyM ero B "TeMmHE" KaTajoTr

$ 1s —1 HMonyuum ero aTpudy T

——WX-—X——X 2 andy group 65 Dec 22 19:13 darkroom

$ cp filel darkroom IlomecTuM B kKaTajor darkroom HeKOTOPH (aii
S ed darkroom [lepelineM B 3TOT KaTajoT

S 1ls -1 darkroom IlonelTaeMCHa HOOJIYYMTH JIMCTMHIT KaTajoTra
##permission denied YBEHL..

$ cat filel TeM He MeHee, BapaHee 3Hasa uMa Odanja

ok (filel), moxHO pa®oTaThb C HUM

(HanpuMep, NPO4YMTaThH, ECJIMU €CThb

CcooTBEeTCTByWIEE IIPaBO mocrTyna)

Ocoboro BHUMaHUS TPeOyeT MpaBo Ha 3amuch Ui KaTtajora. Co3maHue U ymajie-
HUe (aiiyIoB B Karajore TpeOYIOT M3MEHEHUsI eT0 COIAEPKMMOTO U, CJIEHOBATE/Ib-
HO, TIpaBa Ha 3alKCch B 3TOT KaTajor. Camoe BaxXHOE, YTO MPU 3TOM HE YIUTHI-
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BalOTCSl TpaBa jgocTyna sl camoro caitna. To ecTh a1 TOTo, UTOOBI YNaaUTh
HEKOTOPbIN aiin u3 Karajgora, He 00g3aTeTbHO UMETh Kakue-1ubo mpasa JOCTy-
Ma K 3ToMmy ¢haiay, BaXXHO JUIIb UMETh MPaBO Ha 3aMUCh JUISI Katajora, B KOTO-
poM HaxoauTcs 3ToT daitn. UMeiite B BUy, UTO MpaBO Ha 3aMUCh B KaTajor jaeTr
OoJibllIve TIOJTHOMOYMSI, M TIPEOCTABIISITE 3TO MPaBO ¢ OCTOPOXHOCTHIO. [TpaBna,
cylllecTByeT cmoco® HEecKOoJbKo 00e30macuTh ceds B cllyyae, Koraa HeoOXomuMo
MpeJOCTaBUThL MPaBO Ha 3aluch APYTUM TIOJIb30BaTesIsiIM, — ycTaHOBKa diara
Sticky bit Ha karajor. Ho 00 3TOM MbI TOTOBOPUM UYYyTh TTO3XKeE.

B tabauue 1.4 npuBeleHbl IpUMEPbl HEKOTOPBIX AEHCTBUI Haj (aidaiaMu U MU-
HUMAaJbHbIE IPaBa TOCTYIA, HEOOXOAMMbIE ISl BHIIOJHEHUS ITUX ONEPALIUI.

Ta6bnuya 1.4. [pumepsl npas goctyna

MwuHnMmanbHble NpaBa
pocTtyna
KomaHpaa Cwmbicn gelicTBus Ana obblyHoOro ONA Katarnora,
chaiina copepXxatuero
cainn
cd /u/andrei Mepeiitn B KaTanor - X
/u/andrei
ls /u/andrei/*.c BbiBecTn Bce dhaitnbl | — r
¢ cydbdrkcom ¢ 3To-
ro karasnora
1ls -s /u/andrei/*.c BbiBecTuU LOMOJSTHK- - rx
TenbHylo nHpopma-
yuio 06 aTux doalinax
(pazmep)
cat report . txt Bb|BeCTM Ha 3KpaH r X
cofepxumoe daina
report.txt
cat >> report.txt 'D|06aBV|Tb JaHHble B W X
doaiin report.txt
runme. sh BbinonHuTL Npo- X X
rpamMmy runme
runme BbinonHutb ckpunt rx X
KOMaHZHOro NHTep-
npetatopa runme.sh
Im runme Ypanute cpaitn runme | — Xw
B TEKyLLEeM KaTasnore

MTaK, IJIAd BBIIIOJHEHWA ON€paluu Had (I)aleOM HUMECIOT 3HAYCHUE KJIaCcC JOCTYyIIA,
K KOTOpPOMY Bbl HNPUHAMJICKUTE, WM IIpaBa OOCTyIld, YCTAHOBJICHHbLIC 1A OTOIO
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kimacca. TMocKombKy U KaXIoTo Kiacca YCTaHABIWBAIOTCS OTHCTBHBIC TIpaBa
JOCTYITa, BCETO OTpenmesieHo 9 mpaB IoCcTyIa, 1Mo 3 Ha KaXXAblid KiTacc.

OnepalMoHHas cucTeMa IPOM3BOAMT IIPOBEPKY IIpaB AOCTYHA IIPU CO3MAHUM,
OTKPBHITUM (11 YTEHMS WM 3alucH), 3alycKe Ha BbIIOJHEHHE WM YIAIEHUU
daiina. I1pu 3TOM BBINONTHAIOTCS CIEAYIOIIME TPOBEPKU:

1. Ecim ormepamms 3ampaminBaeTcs CYTepIoib3oBaresieM, JOCTYI pa3pelnacTcs.
Hwukaxkne momoaHWUTENTbHBIE MPOBEPKH HE TIPOM3BOMSTCS. DTO TTO3BOJISIET all-
MHWHUCTPATOPY MMETh HEOTpaHWUYEHHBIN TOCTYN KO Beel (haliyioBoif crucTeMe.

2. Ecnu omepauug 3ampailuBaercs BiagenblieM daiina, To:

e eciau TpebyeMoe TPaBO JOCTyIa OMpeneieHo (HalpuMep, TIpW OTepalun
yTeHUs (haiija YCTAHOBJIEHO TIpaBO Ha YTEHWE [UIS TIONB30BATENS -
BJaeNbla JAHHOTO (haiina), TocTyn paspelniacrcs;

® B I[IPOTUBHOM C1y4d€ JOCTYII 3aIlIpCLIACTCA.

3. Ecim ormepaims 3ampaiinBaeTcsl TOJIb30BaTeNieM, SBIAIOIINMCS WIEHOM TPYIIT-
Mbl, KOTOpasl SIBJISIETCS] BiaaeableM (aiina, To:

e eciu TpebyeMoe MPaBo AOCTYIA OIpeaeseHo, JOCTYI pa3peliaeTcs;
e B IIPOTUBHOM CJIy4ae AOCTYIT 3aMpeIaeTcs.

4. Ecnu tpebyemoe mpaBo H0CTyna JUisl IIPOYMX MOJIb30BaTeIeil yCTaHOBIEHO, AOC-
TYI pa3peluaercsl, B IPOTUBHOM Cllyyae JOCTYI 3alpelaeTcs.

Cucrema TpPOBOIUT IMPOBEPKHM B YKa3aHHOW TociemoBarenbHoCcTH. Harmpumep,
eCJIN TIOJTh30BaTEIb SABISETCA BIamefbleM aitia, To TOCTYII ONpEenesseTcs] NC-
KITIOYNTEIFHO M3 TIpaB TOJNB30BATEIS-BIaeIbIIa, TIpaBa BIadeNblIa-TPyIbl He
TTPOBEPSIIOTC, HaXe ec TONb30BaTeNb ABIACTCA WICHOM BIAACTbIIA-TPYITIIHL.
YTo6BI TPOMILTIOCTPUPOBATE 3TO, PACCMOTPHUM CIIEAYIOIIee:

————IW-Ir—- 2 andy group 65 Dec 22 19:13 filel

Haxe ecnu mosnb3oBareb andy SBJsSIeTCSl YJIEHOM TPYIIbBI group, OH HE CMOXET
HU TpoYMTaTh, HU U3MEHUTH coaepxkumoe caiina filel. B To ke BpeMsi Bce oc-
TaJIbHBIE YJE€HBI BTOW TPYIIB WMEKT TaKyld BO3MOXHOCTb. B JaHHOM ciyuae,
BHajaenel gaitjga obnanaeT HaMMeHbIIUMU TIpaBaMU J0CTyTa K Hemy. Pasymeercs,
paccMOTpeHHasl CUTYallus HOCUT THUTIOTETHUYECKU XapaKTep, MOCKOJIbKY TOJb30-
Baresb andy B 110001 MOMEHT MOXET U3MEHUTb MpaBa JocTyla K JaHHOMY daitiny
Kak Juist ceds (Brajmesblia), Tak W JUIST TPYIIIBI U BCeX OCTAJbHBIX TONb30oBareneit
B CUCTEME.

HdononHutenbHble atpubyTbl haitna

MpbI paccMOTpeld OCHOBHBIE aTpUOYTHI, YMpaBisiolne aoctynom K daitny. Cy-
1EeCTBYeT ellleé HEeCKOJbKO aTpuOyTOB, M3MEHSIOIIMX CTAHAAPTHOE BHITTOJTHEHUE
pasIUYHBIX omnepaiuit. Kak u B ciyyae mpaB JIOCTYIa, 3TH aTpulyThl MO-pa3HOMY
WHTEPIPETUPYIOTCS TSI KATAIOTOB U APYTUX TUTIOB (haiiioB.
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HomnonHuTtenbHble aTpUOYTHl TaKXKe YCTAHABIMBAIOTCS YTUJIUTON chmod (1), HO
BMECTO KOJOB r, w MW x MCIOJB3YIOTCSI Koabl u3 Taba. 1.5. Hanpumep, mist yc-
TaHoBKU aTpubyta SGID mus daitna filel HeoOXOMUMO BBITIOTHUTH CIEAYIOUIYIO
KOMaHy:

$ chmod g+s filel

B Tabnuue 1.5 npuBeneHbl HONOJHUTEAbHbIE aTPUOYTHI A1 GaiIOB U IOKA3aHO,
KaK OHU UHTEPNPETUPYIOTC ONEPalMOHHON CUCTEMOI.

Ta6nuya 1.5. [JononHutenbHbie atpubyTsl 47151 00bi4HbIX haliioB

Kop HasBaHne 3HauveHue

t Sticky bit CoxpaHuTb 06pa3 BbINosIHAEMOro dalina B NamaT nocne
3aBepLUeHUs BbIMOSIHEHUs

s Set UID, SUID YctaHoeutb UID npouecca npu BbIMosHEHNN
s Set GID, SGID YctaHoeuTb GID npouecca npu BbiNosHEHUN
1 BrnokuposaHue YctaHoBUTb obsizatenbHoe 6nokupoBaHue daiina

Vcranoska atpubyta Sticky bit (nmeiicTBuTenbHOe HazBaHMEe — save text mode)
penko ucnonb3yercs B coBpeMeHHBbIX Bepcusix OC UNIX nns ¢aitnos. B paHHux
BEpCUSIX BTOT aTpuUOyT MPUMEHSIICS C 1ENbI0 YMEHBIINTb BpeMsl 3arpy3ku Haubo-
Jiee yacTo 3aryckaeMmblx MporpamMM (Hampumep, pefakropa UJid KOMaHAHOTO WH-
teprperaTopa). ITocne 3aBepilieHMsI BBITTOJHEHUs 3adadu ee odpas (T. €. Kom W
JAHHBIE) OCTaBAJIMCh B TIAMSITH, TIO3TOMY TOCEAYIOIINE 3aMyCKHU 3TOW Tporpam-
MBI 3aHUMaJIM 3HAYUTEIBHO MEHbIIIE BpeMEHM.

Atpudytel (uau ¢aaru) SUID u SGID no3BoisioT U3MEHUTh IpaBa I01b30BaTe-
JIA IpU 3alycKe Ha BbIIOJHeHUe aiina, uMmelolero 3tu arpulyTel. Ilpu stom
NPUBWIETHMM OymyT M3MeHeHbl (OOBIYHO pacllLMpeHbl) JUIIb HA BPeMs BbIIOJHE-
HMS U TOJBKO B OTHOILEHUHU ITOH IMPOrpaMMBbl.

‘ Mpumevyanme }

CnenyeT OroBopuTbCS, YTO €Cn NporpamMma B MpoLecce BbINONHEHUS 3anyckaeT
Apyrve 3agaum, TO OHu ByayT HacrnepoBaTb ee npaea goctyna. [NoaTomy ycraHae-
nueatb ¢dnarn SUID n SGID cnepyeT ¢ GonbLUON OCTOPOXHOCTbIO U TONbKO Ansi
nporpamMm, KOTOpbIE HE NMEIDT BO3MOXXHOCTU 3anycka Npou3BONbHbIX 3a4au.
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OO0bIYHO 3aImycKaeMas IporpaMma MmojydaeT ImpaBa J0CTyIlla K CUCTEMHBIM pecyp-
caM Ha OCHOBE TpaB JOCTyMa TOJb30BATENSI, 3aMYCTUBILETo MporpaMMmy. YcTa-
HoBka ¢naroB SUID u SGID uamensier 3To mpaBuio, Ha3HAYasl MpaBa JOCTYIA
WCXOJsl M3 TIpaB JocTyma Biaaenblia daiina. Takum obpazom, 3amylIeHHBIH Hc-
MOJHSIEMbI haii, KOTOPLIM BIAAEET CYIEepIoab30BaTelib, MOIydaeT HEeorpaHu4eH-
HbIE TIpaBa JOCTYIA K CUCTEMHBIM pecypcaM, HE3aBUCUMO OT TOTO, KTO €ro 3aIycTIl.
IIpu srom ycranoBka SUID mpuBeseT K HaclaegoBAaHMIO IMPAaB I10Jb30BATENSI-
Bhanenblia gaitia, a ycraHoBka SGID — Braneabla-rpyrmbl.

B xauecTBe mpWMepa WCITONH3OBAHUS 3TOTO CBOMCTBA PAcCMOTPUM  YTHIINTY
passwd (1), MO3BOJIOLIYIO IOJb30BATENI0 M3MEHMTb CBOH IMapoJib. OYeBUIHO,
YTO M3MEHEHWE TapoJIsl JODKHO TPUBECTH K M3MEHEHHWIO COMEPKUMOTO OTpele-
JIEHHBIX CUCTeMHbIX (aiinoB (daiina mapons /etc/passwd mau /etc/shadow mnu
6a3bl TaHHBIX TOB30BATeNel, eCIM UCTIONB3YyeTCs MOTIOTHUTETbHAST 3aIUTa CHC-
TeMbl). TlOHITHO, YTO IpemocTaBleHME IIpaBa Ha 3alUcCh B OTU (ailibl BceM
TTOTH30BATENISIM CUCTEMBI SIBIISIETCSI OTHIONb HE JIVUIITUM pellleHHeM. YCTaHOBKa
SUID mng mporpammel passwd (1) (TouHee, Ha (aitn /usr/bin/passwd — ucmon-
HSIeMBbIH Al YTUIIUTHI passwd (1)) TO3BOJSIET U3SIIIHO Pa3peliuTh 3TO IPOTH-
Bopeuue. [lockonbky BinagenasleM ¢aiiaa /usr/bin/passwd sBisgercs Cynepronab3o-
Baresb (€ro UMs B cHcTeMe — root), To KTO Obl HU 3aMyCTWJI YTUIUTY passwd (1)
Ha BbIIOJHEHHUE, BO BpeMsd paboThl AAHHON MPOrpaMMbl OH BPEMEHHO IOJy4aeT
TTpaBa CyTMepIToab30BaTeNIsl, T. €. MOXET TIPOU3BOMNTD 3alUCh B CUCTEMHEIEC haii-
JIbI, 3AIMIIEHHbIE OT OCTAJIbHbIX I10Jb30BATE/IEH.

$ 1s -1Fa /usr/bin/passwd

-r-sr-sr-x 3 root sys 15688 Oct 25 1995 /usr/bin/passwd*

[lougaTHo, uTo TpeboBaHM IO 0E30MACHOCTU ISl TaKOH IPOrpaMMbl TOJIKHBI
ObITb IOBBIILIEHbl. YTUIUTA passwd (1) AOKHA IPOM3BOAMTb U3MEHEHUE MapOJIs
TOJIbKO I0J1b30BATE/Isl, 3AIyCTUBILETO €€, U He MO3BOJSITh HUKAKUE APYrue oIe-
pauuu (Harpumep, BbI30B APYIUX IIPOTrPAMM).

BrokmpoBanmne ¢aitioB MO3BOISET YCTPAHNUTh BO3MOXKHOCTh KOH(MIMKTA, KOTIa
IBe WIW Oojee 3amadyld OTHOBPEMEHHO paboTaloT ¢ OTHUM M TeM Xe haiijioM.
K sTomy BoIpocy MBI BepHeMco @ enase 4.

OnHako BepHEMCsI K OOCYXKICHUIO MOMOTHUTEIbHBIX aTpuOyTOB [UIsl KaTajoroB
(tabn. 1.6).

Tabnuya 1.6. [JononHuTensHble atpubyThl /15 KaTajoros

Kop HasBaHne 3HaveHue

t Sticky bit [MosBonseT monb3oBatesniio yaanAaTb TONbKO cpaiinibl, KOTo-
pbIMU OH BriafieeT UM UMeeT Nnpaga Ha 3anuchb

s Set GID, SGID [MosBonseT ycTaHOBUTb MNpaBWUIO YCTAHOBKWU BrafenbLa-
rpynnbl co3gaBaeMbix caiinoB aHanorMyHo peann3oBaHHO-
My B BSD UNIX
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ITpu obcyxneHnn mpaB AOCTyINa OTMeYaloch, YTO MpelocTaBlIeHNe TpaBa Ha 3a-
MUCh B Karajor JAaeT JOCTaTouyHO Oojbliue mMojHoMouus. MMest Takoe Mpaso,
MoJb30BaTe/lb MOXET yIaJIUTh U3 Kartajora 0ol daiin, naxe TOT, BIaaeableM
KOTOPOTO OH He SBISIETCSI U B OTHOUIEHWU KOTOPOTO HE UMeeT HUKAKWX TIpaB.
VYcranoska arpubyrta Sticky bit misi Karajgora Mo3BoOJsIeT YCTAHOBHUTH JOMOMHU-
TEJIbHYIO 3alINUTY (alinoB, Haxoaduxcsl B Karajgore. M3 Takoro karajgora mojib-
30BaTelb MOXET YIATUTh TOJbKO (haiyibl, KOTOPBIMU OH BIAJeeT, UIU Ha KOTO-
pble OH MMeeT SIBHOE MpaBO Ha 3aluch, Jaxe NMpM HAIMYWU TIpaBa Ha 3aIruch
B Karajior. [Ipumepom MoXeT CIYXKUTH KaTajlor /tmp, KOTOPBIN SIBISIETCS OTKPbI-
THIM Ha 3alnch JUIS BCeX ToJb3oBaresieif, HO B KOTOPOM MOXKET OKa3aThCsl HexXe-
JlaTeJIbHOW BO3MOXHOCTD yHaJIeHUs MoJb30BaTe/leM Yy;KMX BpeMEeHHbBIX (aitios.

Arpubyr SGID Ttakxke mmeeT MHOe 3HAueHue i KaraaoroB. Ilpu ycraHoBKe
atoro arpudyra I KaTajora BHOBb CO3maHHBIe (ailibl 3TOro xarajora OyayT
HacJAenoBaTh BAANENbLA-TPYIIIY 110 Bladeblly-Ipymme Karaiora. Takum obpasom,
a1 UNIX Bepcun System V ymaeTcss MMUTUPOBATb IMOBEAEHUE CUCTEM BEpPCUU
BSD, mig KoTopbIX TaKoe IMPABUIO HACJAEAOBAHUS AEHCTBYET IO YMOIYAHUIO.

TTocMoTpeTs HaNUUUE JOTIONHUTENHHBIX aTpUOYTOB MOXHO C TTIOMOIIBIO TOAPOO-
HOTO crucka ¢hanaos:

S 1s -1

drwxrwxrwt 5 Sys Sys 367 Dec 19 20:29 /tmp
-r—-sr-sr-x 3 root sys 15688 Oct 25 1995 /usr/bin/passwd*

B Tabnuue 1.7 nokazaHo, KTo U3 [0Jb30BaTeNel MOXET U3MEHSTh arpuOyThl (aiina.

Tabnuya 1.7. OnepaLum sMeHeHua atpnbyToB aiina

Onepauus KomaHpa/cncteMmHbliin KoMy paspelueHo
BbI3OB
MNameHeHue npag goctyna chmod (1) Bnageney,
NameHeHne gononHutensHoro  chmod (1) Bnageney,
atpubyta Sticky bit
NameHeHne gononHutensHoro  chmod (1) Brageneu, npuuem ero GID Tak-
atpubyta SGID )Xe OOSMKEH coBrnagaTtb C WAeH-

TudoUKaTopoM rpynnbl doaiina

CkpbiTble cneuunduueckue atpnbytbl daiinos

Kpome mnpunHateix Bo Beex peanmzanusgx UNIX oOBIUHBIX U AOTMOJHUTEIBHBIX
aTpuOyTOB, (aitjibl MOTYT HAAENsIThcsl crienuuduIecKUuMu aTpubyTaMu, oOYCIOB-
JIeHHBIMU KOHKPETHOM peanusaiuein ¢aiiaoBoit cucteMbl. DT aTpudyThl TIpenoc-
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TaBJISIOT JOTIOJHUTENbHBIE (M BechbMa IIUPOKHE) CPeACcTBa Uil OTpaHUYEHUs OC-
Tyna K ¢aitaMm. OHM uMeloT Oojiee BHICOKUI, YeM Y OCTalIbHBIX aTpUOyTOB, MPU-
oputeT. B ciayyae KoHdIMKTa TpaB, OMNpenesieMblX OOBIMHBIMU U clielnduye-
CKMMU aTpuOyTamu, "TocieTHeE CIIOBO" OCTaeTcs 3a CrelnpUUecKUMKU aTpudyTaMu.
MBI TTO3HaKOMHUMCSI CO crelMcbnIeckuMu aTpudyTaMu Ha mpuMepax ext2fs, pacuim-
peHHoit daiinosoit cucremsl Linux, u ufs FreeBSD Bepcuit 4.4 u Bbiie.

Yaanenue daiina 8 UNIX npoucxoaut nerko u oecuiymHo. Jdwoboii ¢aiin cucre-
Mbl MOXET ObITb yA&JIEH INPU HAAMUYMM y I0Jb30BaTeNld HeoOXOMUMbBIX MpaB. DTO
He Bcerma ymobHo. OmuH M3 coenuduIecKux aTpuOyTOB 3alpeliaer yaaieHue
aiina: maxe cynepriosb3oBareilb He CMOXET YIAIUTh ero (IIoka He CHUMET aTpu-
oyr HeusmeHsiemocTtu). B Linux RedHat ang nHazHauyeHus crneuu@puuyecKux aTpu-
OyTOB IpUMEHSeTCS YTWIUTA chattr (1). 19 HasHayeHuUs1 aTpubyTa COOTBETCT-
ByIOILIasl €My OILMS YKa3bIBa€TCS CO 3HAKOM "+", M CHATUSL — CO 3HAaKoMm "-"
Hasnauum daitny vip_file arpudyt HeusMeHsieMocTH (K04 i), KOTOpPbLd 3ampe-
LIAeT JIIoOble U3MeHeHUs (aiina:

# chattr +i vip file

IMpocmoTtpeTh criennbnyecKre aTpuOyTH daiijia MOXHO YTYWIINTON lsattr (1):
# lsattr vip file

=i vip.file

Tenepp nomnbiTaeMcs yIaaIUTh 3TOT Daiii:

# m vip file

rm: remove write-protected file “vip.file'? y

rm: cannot unlink “vip.file': Operation not permitted

CucreMa cooOl1aeT, 4To ofnepaius 3amnpelieHa, ¢aia He MoXeT ObIThb yaajleH.
ATpuOyT i 3ampeniaeT u BCAKoe N3MEHEeHHe NaHHBIX (aiiia, To3TOMY 3TUM aTpu-
OyToM He cjefyeT 3allWIlaTh OT YHUUTOXEHUs (hailyibl, COAEpKUMOE KOTOPBIX
MEHsIeTCsI, HalpUMep, XypHaJIbl perucTpalii CUCTEeMHBIX COOBITUI. MeXay TeM
VHUUYTOXUTH haityi, mepesanucaB ero coaepXumMoe, Jerko. DTo MOXHO CAeIaTh,
HampuMep, MPOCTBIM MepeHarpaBIeHeM BBIXOJHOTO MOTOKA Mpollecca B ¢aid:

# date > no_rewrite file

# cat no_rewrite file

Mon Jun 14 22:13:33 MSD 2004

Kak Buaum, cogepxumoe ¢aiiaa no_rewrite file ycnenHo 3aMeHEHO Pe3yJbTaToM
BBIIOJHEHUST KOMaHIbl date (1). CKpBITBIA aTpuOyT a paspelliaeT OTKPBITHE

cpafma IJIA 3aIIMCH TOJIBKO B PC2KMUME AOIIOJIHCHMA, YTO 3aliUIIACT €ro JaHHbIC OT
nepe3anucu:

# chattr +a no rewrite file
# lsattr no rewrite file

————g-———————= no _rewrite file
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Tenepb niepesanucarhb daiin He yaacTes:
# date > no_rewrite file

bash: non rewritable file: Operation not permitted

TOrJa Kak J00aBjieHue BBITIONHSIETCS YCTIENTHO:

# date >> no_rewrite file

CKpbITbie aTpUOYThl a U i MOIYT Ha3Ha4yaTbcs (M YAAISATHCS) TOJbKO CYMEpIOib-
3oBaresieM. TOJbKO CYNepro/ib30BaTe/lb MMEET IMPaBO YCTAHOBUTb aTpUOYT XKyp-
HanupoBaHus daitna j (em. erasy 4). OcranbHble aTpuOyThl ext2fs HazHayawTCs
paazaenbliem daitna. Hanpumep, arpudyr s obdecreuuMBaeT CUMHXPOHHYIO 3allUCh
M3MeHeHu# daiina Ha auck, aTpuOyT d IpeaoTBpalldeT KonupoBaHue daiia mpu
CO3aHUU PE3ePBHBIX KOMMI KOMAHMON dump (1), & aTpuOYT A MPEmsITCTBYeT Ie-
pe3amucu BpeMeHM nocTyna K ¢aiiay B ero MeTagaHHbIX. ATpUOYT HeyaaaseMo-
CTU u MpeAroaraeT coxpaHeHue JaHHbIX (aiiia mpu yaaaeHUM Ui BO3MOXHOIO
MOC/IEAYIONIEr0 BOCCTAHOBAEHUS aiina.

Bo FreeBSD ckpbithie crnenududeckue aTpubyThl HasbiBalOTCs ¢hraeamu. OHU
YCTAaHABIMBAIOTCS KOMaHIOW chflags (1) ¢ yKazaHueM uMeHM aTpubyrta. Tak,
HampuMep, aTpuOyT Heu3MeHsieMocTH (aHajor arpudyTa i Juist ext2fs) HazHavyaeT-
cA Tak:

# chflags schg very important file

Jia mpocMoTpa CKpbIThIX aTpuOyToB ¢aila UCHONB3YeTCsl KOMaHIA 1s (1) C KIIIo-
4yaMu -1lo:

# 1ls -lo very important file

-rw-r--r-— 1 root wheel schg 0 Jun 20 12:50 very important file

Ecnu ycTtaHoBI€HO HECKONbKO (DJ1aroB, OHU OYAYT MepevyrceHbl yepes 3amsTylo:
# 1ls -lo other vif

-rw-r--r-— 1 root wheel schg,nodump 0 Jun 20 12:52 other vif

CHsrue aTpubyTa BBIIOIHSIETCS TaK Xe KOMAHAOM chflags (1), HO UMM aTpubyTa
YKa3bIBAETCS C IMPUCTABKOMN no:

# chflags noschg very important file

UckmmtoueHnne cocrasisieT (1).]'[31" nodump, Y KOTOPOTO IIPHUCTABKA no MPU CHATUU
JOOJIKHA OTCYTCTBOBATD. ®narn MOTYT UMETDH CIICAYIOUINE 3HAYCHUS:

O arch — apXuUBHbIA daili;

O opaque — aTpUOYT HEMPO3PAUYHOCTH (TSI KaTAJIOTOB);
O nodump — aTpuOyT UCKIIOYEHUST U3 PE3EPBHOU KOMUMU;
O sappnd — CUCTEMHBINA TOJBKO TOIOTHSIEMBIN (aiii;

O schg — CHUCTEMHbII Heu3MeHs1eMblid (aii;
a

sunlnk — CHCTEMHBIH HeyHalIsieMblil daiii;
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O uappnd — IOJH30BATEIBCKII TOJIBKO JTOTIOHSIEMBIN (haiir;
O uchg — TOJB30BATENBCKUN HEU3MEHSIEMbIN haii;
O uunlnk — TOJb30BATEILCKUM HeynaasieMblil ¢haii.

®narn arch, sappnd, schg, sunlnk, uappnd, uchg, uunlnk MOTYT o0o3HavYaThCs
[ICeBAOHUMAMU archived, sappend, schange (I/IJU/I simmutable), sunlink,
uappend, uchange (I/IJ‘H/I uimmutable), uunlink COOTBETCTBEHHO.

B otnuuue ot ext2fs u RedHat Linux, aTpubyThl HEM3MEHSIEMOCTH, TOTOJTHEHUSI
u Heygaiasiemoctd Bo FreeBSD cyliecTByloT Ha ABYX YpPOBHSX: CUCTEMHOM U
Torb3oBaTebekoM. Maru moIb30BaTeIbCKOTO YPOBHS MOTYT OBITH YCTAHOBJICHBI
HE TOJbKO CYIEpIOob30BaTeleM, HO M BiaaeibleM ¢aiina; ¢uard cCUCTEMHOIO
VYPOBHSI YCTaHABIMBAIOTCSI TOJIBKO Cylneprioib3oBareieM. ATpuOyT HeynaisieMoCTh
¢aiina B ciyuyae FreeBSD npocto 3anpeiaer ynaaeHue ¢aiina. bonee noagpodoHoe
omnucaHue ¢aroB MPUBEIECHO & e1age 4.

Mpouecchbi

ITpotieccul B onepaimoHHol cucteme UNIX urpator ximoueByo posib. OT onTu-
MaJlbHOH HACTPOUKU MOACUCTEMbl YIpaBAEHMS MPOLECCaMU M YMClIa OTHOBpe-
MEHHO BBITIOJTHSIOIIMXCS TPOIECCOB 3aBUCUT 3arpy3ka Tpolieccopa, YTo B CBOIO
ouepellb OKA3bIBAET HEMOCPEACTBEHHOE BAMSAHME HA MPOU3BOAUTEIbHOCTh CUCTE-
MBI B 1IeJIoM. Spo omnepalluoHHON cHcTeMBbl MPEeAoCTaRIseT 3amadyaM 0a3oBbIi
Habop yciuyr, onpeaenasieMblii MHTepdEcOM CUCTEMHBIX BbI30BOB. K HMM OTHO-
cSITCSl OCHOBHBIE oOflepallnu no pabote c¢ daiinaMu, yrnpasieHUe mnpoieccaMu u
MaMsIThlo, MOAMEPKKA MEXIIPOLECCHOIO B3auMOneidcTBUs. JlOMmoaHUTENbHbIE
(PYHKIIMOHAJbHBIE BO3MOXHOCTH CUCTEeMbI, T. €. YCIYIU, KOTOpbIe OHa TIpenoc-
TaBIgeT II0JIb30BATEISAM, OMNpPEeNdaloTcs aKTUBHbIMU ImpoueccaMu. OT TOro,
Kakue Tpoliecchl BBITIOJHSIIOTCS B Balllell cucTeMe, 3aBUCHUT, SIBISIETCSl JIM OHa
cepBepoM 0a3bl JaHHBIX WM CEPBEPOM CETEBOIO MOCTYIIA, CPENCTBOM MPOEKTUPO-
BAaHUSI WU BBIYUCIUTENBHBIM cepBepoM. [laxke Tak Ha3bIBaeMble YPOBHU BBHITION-
HEHMS CUCTEMbI, KOTOPbIE Mbl PACCMOTPUM I103Xe, MPENCTABIAIOT COO0N yIOOHbIIA
CToco0 ompeaeseHusT TPYINbl BHITTOJHSIONIUXCS TIPOILIECCOB U, COOTBETCTBEHHO,
(DYHKIMOHATBHOCTH CUCTEMBIL.

Mporpammbl n npouecchbl

OObIYHO Mpoepammoli Ha3bIBAIOT COBOKYMHOCTH (hailioB, Oyab TO HAOOP UCXOAHBIX
TEKCTOB, OOBEKTHbIX (aiioB UM COOCTBEHHO BBINOJHsIEMbIA (aiin. dust Toro
yToOBI TIpOTpaMMa MOTJIa ObITh 3amyllleHa Ha BBLITIOJIHEHHE, OTepalluoOHHasT CHUC-
TeMa CHayaja MOJKHA CO3MaTh OKpyjceHue WIM cpedy @binOAHeHus 3aiadu, Kydaa
OTHOCSITCS pecypchl TIaMSITH, BO3MOXHOCTh ITOCTYITAa K YCTpOMCTBaM BBoOAA-
BBIBOJIA M PA3NUYHbIM CUCTEMHBIM pecypcam, BKJIIOYas YCIYTH sSapa.
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DTO oKpyXeHUe (cpena BBIMOJHEHUS 3aJauu) MOJYyYUIo Ha3BaHue npoyecca. Mbl
MOXEM MPEeACTaBUTb IPOLIECC KAK COBOKYIMHOCTb JAHHBIX SApa CUCTEMbI, HEOOD-
XOJUMBIX JUISI OMMUCAaHUsI oOpasa MporpaMMbl B TTaMSITH W YIIPaBICHUS €€ BBITTON-
HeHueM. Mbl MOXEM TakKxXKe MPEACTaBUTb IPOLECC KakK MpOorpamMmy B CTaauu
ee BBITIOJIHEHUSI, TIOCKOJNBKY BCE BBITIOJHSIIOLIMECS TIPOTPAMMBI TPENCTABIECHbBI
B UNIX B Buze mpoueccoB. Ilpoiiecc cocTOUT M3 MHCTPYKLMI, BBIIOJHSIEMbIX
MpolleccopoM, NTAHHBIX U WH(pOpMallui O BBITIOTHSIEMON 3anaye, TaKoi Kak pas-
MelleHHAas MaMITh, OTKPBITbIe (Paiiyibl U COCTOSIHUE Mpoliecca.

B To xe BpeMsa He cileayeT OTOXIECTB/ISATh MPOLECC ¢ MPOrpaMMoi XoTs Obl Io-
TOMY, 4TO TIpoTrpamMMa MOXeT TOpOAUTL Ooyiee omHOro Tpollecca. Ilpocteitiine
MPOrpaMMbl, HallpUMep, KOMaHIa who (1) WM cat (1), IIPU BbIMOJHEHUH MOped-
CTaBJIeHbl TOJBKO OJHUM TMpolieccoM. CIOXHBIE 3a7aud, HAPUMEpP CUCTEMHBIE
cepBephl (neyatu, FTP, Telnet), mopoxaalT B CUCTEME HECKOJIbKO OJHOBPEMEH-
HO BBITIOJTHSIIOIINXCST TTPOIIECCOB.

Onepaunonnas cucrema UNIX gBisercss MHOro3agaqyHoi. DTo 3HAYMUT, YTO OJ-
HOBPEMEHHO MOXET BBIIOJHATHCI HECKOJBKO IIPOLECCOB, MPUYEM YaCTh IIPOLIEC-
COB MOTYT SBJISITHCS SK3eMITISIpaMU OTHOW ITPOTPaMMEL.

BrimonHeHMe TIpoliecca 3aKiTIOYaeTcss B TOYHOM CJIETOBAaHWHA HAOOpy WHCTPYK-
LIMil, KOTOpBIA HUKOIIA He MepedaeT yIpaBleHue Habopy MHCTPYKLUH APYyroro
mporiecca. [lporecc CYMTHIBAET W 3aMMCHIBACT MH(MOPMAIINIO B pasfes JaHHBIX U
B CT€K, HO €My HEeIOCTYIIHbI JaHHbIE U CTEKU IPYTUX IIPOIIECCOB.

B TO Xe BpeMs mpolecchl MMEIT BO3MOXHOCTb OOMEHUBAThCs APYL C APYroM
JaHHBIMU ¢ mnomolnbio mpenocraBiasiemMoit UNIX cucreMbl MeXIpoOIeCCHOTO
BzaumozaeictBusa. B UNIX cymiectByer Habop cpeacTB B3aUMOISHCTBUSA MEXIY
mpoleccaMi, TaKWX KaK CHUTHAIBI, KaHAJBI, pasgeiseMasl TmaMsaTh, ceMadophbl,
cooOlueHuss U daitibl (cm. enragy 3), HO B OCTAJIbHOM IPOLECCHl U30JUMPOBAHbI

JApyT OT Japyra.
Twvnbl npoyeccos

CuctemMHble npouecchbl

CuUcTeMHbI€ IPOLIECChl ABISIOTCH YACThIO SApa M BCEraa PACMOIOXEHbI B olepa-
THBHOM maMsaTH. CUCTeMHBIE TIPOIIECCH He WMEIOT COOTBETCTBYIOIIHMX UM TIPO-
rpaMM B BUJE MCHOJHSIEMbIX (PAIOB U 3aIMyCKAIOTCI OCOObIM O00pa3oM IpU MHM-
UATN3aII  SApa CHCTEMBl. BEBITIOMHSEeMBble WHCTPYKIIMM W JaHHBIE STUX
MIPOIIECCOB HAXOMATCA B SIAPE CUCTEMbI, TAKUM OOpa3oM, OHU MOIYT BbI3bIBATH
$yHKIIMA M obpamarbes K AAaHHBIM, HETOCTYITHBIM IS OCTATBHBIX TTPOIIECCOB.
Yucao cUCTEMHBIX IPOLIECCOB M MX HA3BAHUS 3aBUCAT OT KOHKPETHOH CHCTEMBbI
W ee HacTpoeK. Bcerma mpucyreTByloT mucmerdep cBommHTa (sched, swapper,
kswapd), mucnerdyep crpaHuyHoro samelleHus: (vhand, pagedaemon), aucneryep
oydeproro xoma (bdfflush, bdflush, bufdaemon) w nucnerdyep mnamsTH sapa
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(kmadaemon, vmdaemon). K cructeMHBbIM MpolieccaMm cieayeT OTHEeCTH init, SIB-
JolMiicss npapoauresneM Bcex ocTaibHbix IpoueccoB B UNIX. Xorsi init He
SBIISIETCSl YacThIO sIfipa M €Tro 3alycK TIPOMCXOANT W3 HWCMOTHsSIeMoro aiira
(/etc/init), ero pabora XXHU3HEHHO BaxKHa A1 (YHKIMOHMPOBAHUS BCEH CHUCTEMBI
B TICJTOM.

O eMoHbl

Jlemonbl — 5TO HEUHTEPAKTUBHBIC TPOIECCH, KOTOPbIE 3aMyCKAKTCs OOBIYHBIM
0o0pa3zoM — TyTeM 3arpy3ky B MaMSTh COOTBETCTBYIOLIUX UM TIpOrpaMM (MCION-
HSIeMBIX (haiJIOB) U BBITTONHSIOTCSI B (hoHOBOM pexxkume. OOBIYHO JeMOHbBI 3aIyc-
KaTesl TPU WHUMMATU3AIMU CUCTeMBbl (HO Mocjie MHUIWATW3AUWU Sapa, Moja-
pobHee cm. 6 erase 3) m obecrieunBaloT paboTy pasnuuHbix noacuctemM UNIX:
CHUCTEMbl TEPMUHAJIBHOTO JOCTYIIA, CUCTEMBI TleyaTH, CUCTEMBI CeTEBOTO JOCTyMa
W CETEeBBIX YCAYT W T. A. JIeMOHBI He CBA3aHbl HM C OMHUM TOJb30BATEIHCKIUM
ceaHcoM PabOTBl MU HE MOTYT HEIMOCPEeACTBEHHO YIIPABISIThCS TOJIb30BaTEIEM.
Bonbityto yacTb BpeMeHU JEMOHBI OXHWAAKT, TOKa TOT WIW WHOW TMpoliecc 3a-
TTPOCUT OTIPEAESICHHYIO YCIIYTY, HalpuMep, JOCTYN K (haillIoBoMy apxuBy WJIN Te-
YyaTh TOKYMEHTA.

MpuknagHble npouecchl

K npurkaadnsim npolieccaMm OTHOCSTCS BCE OCTAJbHBIE MPOLECCHI, BbIMOIHSIONIME-
cq B cucteMe. Kak mpaBuio, 5TO MPOLECCHl, MOPOXKIESHHbIE B paMKaX I10J1b30Ba-
TeJIbCKOro ceaHca padorbl. C TaKMMU MPOLIECCAMU MPUXOAUTCS CTANKHUBATHCS
yaiie Bcero. Hampumep, 3amyck KOMaHAbl 1s (1) IIOPOAMT COOTBETCTBYIO-
LWKUHI Tpouecc 3Toro Tuna. BaxHenuMm 1101b30Bare/lbCKUM IIPOLIECCOM SIBJISIETCS
OCHOBHOM KOMAHIHBIH WHTEPNPETaTOp, KOTOpbI obecredyuBaer Bally pabdoTy
B UNIX. On 3amyckaercsl cpasy ke I10C/Ie PerucTpaluy MOJIb30BATe/Isl B CUCTEME,
a 3aBepllieHre ero padoThl NPUBOIUT K OTKIIOYEHUIO MOJh30BATENS OT CUCTEMBI.

IMonp3oBaTeTbCKME TPOIIECCH MOTYT BBITIOTHATHECS KaK B WHTEPAKTHBHOM, TaK 1
B (hOHOBOM pEXMMe, HO B JIIOOOM ciIydae BpeMsT WX XW3HHW (1 BBITOJTHEHUS) OT-
paHWYEeHO ceaHcoM paboTHI TTomb3oBatens. [1pu BEIXoAe W3 CUCTEMBI BCE TTONH30-
BaTeNIbCKHE TIPOIIECCH YHIYTOXAIOTCS.

MHTepaKTI/IBHbIC OpouecCbl MOHOIIOJbHO BJIaA€CIOT TCPMHUHAIOM, KU IIOKA TaKoM
opouecc HE 3aBEPLIUT CBOC BbIIIOJHCHHNE, IIOJb30BATC/Ib HE CMOXET pa60TaTb
C JpyruMu npuiaokKEeHHUAMU.

‘ Mpumevyanue }

Bbl cMOxeTe paboTaTth C APYrvMU NPUIIOKEHUSIMU, €CIN B (DYHKLIUM UHTEPAKTUBHOIO
npoLecca BXOAUT 3anyck Ha BbIMOMHEHWEe Apyrux nporpamm. [NpuMepom Takon 3a-
Jaun SIBNSETCS KOMaHAHbI MHTEPNPETaTop, KOTOPbLIA CYMTBHIBAET MONb30BATENb-




Pabora B onepauuoHHoui cucteme UNIX 49

CKMI BBOA U 3anyCkaeT COOTBETCTBYOLLIME 3aaun. Bonee TMNUYHBIM B JAHHOM KOH-
TEKCTE ABNAETCA npouecc, ﬂOpO)K,D,eHHbIVI KoMaHzomn ps(1l). [Moka ps(l) He 3a-
BEPLUNT pa60Ty, Bbl HE CMOXEeTe BBOAUTb KOMaHAbI.

ATpubyTtbl Npouecca

ITpotiecc B UNIX umeeT HeckonbKo ampubymos, TO3BOJSIIOIUINX ONepaliuoHHON
cucreMe 3¢h¢EeKTUBHO YMPaBIsITh €ro padoToi, BaxKHelllne M3 KOTOPBIX pac-
CMOTpEHBI HIXeE.

NpenTtudpukarop npouecca Process IDentifier (PID)

Kaxnaplit mpouecc MMeeT YHUKaIbHbI uaeHTudukarop PID, mosponsiouiuii ssapy
CHUCTEMbI pasnuyarb mnpoiecchl. Koraa cosmaercss HOBBIA Ipoliece, SIpO MPUCBAU-
BaeT eMy CJIeayIOIIMi CBOOOMHbIN (HEe acCOLMMPOBAHHBIA HU ¢ KAKUM IIPOLIECCOM)
unentuduxkarop. IlpucBoeHue UaAeHTUGMUKATOPOB MPOUCXOAUT IO BO3PACTAIOLIEH,
T. €. MIeHTU(UKATOp HOBOro Mpoliecca OoJblle, YeM HUACHTU(UKATOp IIpolecca,
co3gaHHoro mepen HUM. Ecim uaeHTUGUKATOP MTOCTUI MAKCHUMAJIbHOIO 3HA-
YeHUs, CACIYIOIIMA IPOLECC MOJYyYUT MMHUMAIbHBIA cBOOOmHbI PID u nuki
noBropsiercs. Korma npoiiecc 3aBepiiaer cBolo paboTy, sapo 0CBOOOXKIAET 3aHATHIIA
UM MIEHTUDUKATOP.

NUpentncdpukartop pogutennckoro npouecca Parent Process ID
(PPID)

Hnentudukarop mpoiecca, NOpOAUBIIEro JAHHbIA MPOLECC.

MpuoputeT npouecca (Nice Number)

OmHuocumenvHbili TIPUOPUTET TIPOTIecca, YINTHIBAEMBIN TUTAHWPOBIIUKOM TIPU OIIpe-
JeneHUN odepenHocTH 3amycka. dDakTudeckoe Xe pacrpele/ieHue TTPOoIecCOPHBIX
PECYPCOB  OTIPENENISIETCST  MPUOPUMEMOM 6biNOAHEHUs, 3aBUCATIAM OT HECKOJTbKUX
(aKTOpOB, B YACTHOCTU OT 3a]aHHOTO OTHOCUTEIBHOTO TIpHopuTeTa. OTHOCHUTETD-
HEII TIpHOPUTET He M3MEHSETCsT CHCTEeMON Ha BceM TIPOTSDKEHHMM KU3HU TIpoliecca
(XOTsI MOXeT OBITh M3MEHEH MOIb30BaTeleM WU aIMUHHUCTPATOPOM) B OTIIMINE OT
MTPUOPUTETA BHIMTOTHEHNS, TMHAMUICSCKN OOHOBIISIEMOTO SITPOM.

TepmuHanbHas nuHus (TTY)

TepMUHAI WIM TICEBIOTEPMUHAJ, aCCOIMUPOBAHHEIN ¢ TIPOIIECCOM, €CTU TaKoit
cymecTByeT. [1poriecchl-IeMOHE He MMEIOT aCCOIMUPOBAHHOTO TepMIHANA.
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PeanbHbiii (RID) u adbcbektueHbiin (EUID)
naeHTMduKaTopbl Nosib3oBarens

Peanvnvim udenmugpuiamopom ToNb3oBaTeNIs JAHHOTO TIporiecca SBISCTCS WIACH-
TU(UKATOP IOJb30BATENsl, 3AIYCTUBLIEro Ipouecc. Jggexmuennsiii udenmugura-
mop CIYKUT JUTSL OTIpeeNIeHUsT TTpaB MOCTYIIa TIpollecca K CUCTEMHBIM pecypcaM
(B mepBylo ouepeib K pecypcaMm aiiioBoil cucteMbl). OObIUHO peallbHbId U 3¢-
(eKTUBHBIN NIeHTHGUKATOPBI SKBUBAJICHTHEI, T. €. MpoIlecc NMeeT B CHCTEME Te
K€ IIpaBa, YTO U IOJIb30BaTe/b, 3AMYCTUBILUA ero. OIHAKO CYIIECTBYET BO3MOX-
HOCTB 3a/1aTh TIpolleccy Oojiee TIMPOKME TIpaBa, YeM TIpaBa TOJb30BaTENS TTyTeM
ycraHoBku ¢uiara SUID, korna adpdekTuBHOMY MaeHTUDUKATOPY MPUCBAUBAETCS
3HAYeHNE WIACHTU(UKATOpa BIafeTblIa UCTIONMHAeMOoTo (aiima (HampuMmep, aaMu-
HUCTPATOpPA).

PeanbHbiii (RGID) n adpbdekTusHblii (EGID)
naeHTucuKaTopbl rpynnbi

Peanvnoii udenmughuxamop epynnsl paBeH WIEHTU(PUKATOPY MEPBUYHON WIH Te-
KYILIeH TpynIbl TOJb30BATENS, 3aMYyCTUBILIETO Tpolecc. Jghgexmuenvili udenmu-
guxamop CIyXUT UId OIpeaeNeHus IpaB AOCTYNA K CUCTEMHBIM pecypcaM I10
Kiaccy noctyna rpymnmbl. Tak ke Kak u Juisi a¢deKTuBHOro uaeHTudUKaropa
[10J1b30BATENISI, BOBMOXHA €r0 YCTAHOBKA PaBHbIM MAESHTHUGUKATOPY IPYIIIbI Bla-
Jenblia ucnonHsemoro daitna (paar SGID).

KOMaHZ[a ps (1) (prOCCSS Status) ITO3BOJISAET BBIBECTU CIIMCOK ITPOLECCOB, BLIIMTOJI-
HAIOIIUXCA B CUCTEME, U UX anl/I6yTbI:

$ ps -ef | head -10

UIlD PID PPID C STIME TTY TIME CMD

root O 0 0 Dec 17 ? 0:00 Sched

root 1 0 0 Dec 17 ? 0:01 /etc/init -

root 2 0 0 Dec 17 ? 0:00 Pageout

root 3 0 0 Dec 17 ? 7:00 Fsflush

root 164 1 0 Dec 17 ? 0:01 /usr/lib/sendmail -bd -glh
fed 627 311 0 Dec 17 pts/3 0:27 Emiclock

fed 314 304 0 Dec 17 pts/4 0:00 /usr/local/bin/bash

fed 3521 512 0 0:01 <defunct>

Bonee mompoGHOe ommcanue Mojieii BBIBOIA KOMAHIBI ps (1) TPWBEICHO aajee
6 pazd. "Ocnoernvie ymuaumol UNIX" dannoti enraeol.

JXunsHeHHbIN NYTb Npoyecca

ITpomrecc B UNIX cosmaeTcst cucTeMHBIM BBI3OBOM fork (2). IIpolecc, cmemas-
WU BBI3OB fork (2), HA3bIBAETCS pooumenbckuM, a BHOBb CO3JaHHBIN Mpoliecc —
doueprum. HoBbIl Tpoliecc SIBASIETCS] TOUHON KOMUeEH MOPOAUBIIETO €ro Mmpolecca.
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Kak sTto HU yauMBUTEIHLHO, HO HOBBIM IPOIIECC UMEET Te Xe WHCTPYKIIMU W AaH-
HEBIE, YTO U €r0 poAauTeIb. bojee TOro, BRIIIOIHEHNE POAUTEIBCKOTO W JOYEPHETO
Impolecca HAYHETCS ¢ ONHOM M TOW XK€ WHCTPYKIIWM, CAEAYIONIei 3a BHI30BOM
fork(2). OHM pazInYalOTCs TONbKO HaeHTHUdnKaTopoM Tponecca PID. Kaxnbrit
MIPOIECC MMEET OJHOTO POMUTENSI, HO MOXET MMETh HECKOJbKO JOYEPHUX TPO-
LIECCOB.

g samycka 3amauu, T. €. Ui 3arpy3Kd HOBOM IPOrpaMMbl, IMPOLECC AOKEH
BBIIOJHUTb CUCTEMHBIA BBI3OB exec (2). Ilpy 3TOM HOBBIH Ipoliecc HE IMOpOXKIA-
€TCsl, a MCIONHSAEeMbI KOI Ipoliecca IMOJTHOCTbIO 3aMelllaeTcsl KOJoM 3alyckae-
MOIl mporpammbl. TeM He MeHee, OKpyXeHHUe HOBOI IpPOrpaMMbl BO MHOIOM CO-
XpaHsgeTcs, B YACTHOCTU COXPAHSIOTCS 3HAUEeHUS IIePeMEHHBIX OKPYXEHMS,
Ha3HAaYeHUs CTAHAAPTHBIX IIOTOKOB BBOMA-BbIBOAA U BbIBOAA COOOIIEHUH 00
olIMOKax, a TaKKe MPUOPUTET Mpolecca.

B OC UNIX 3amnyck Ha BBITIOJTHEHNE HOBOUW MpOTpaMMBbl 4acTO CBSI3aH C TTOPOX-
JIEHEM HOBOTO TIpollecca, TakuM oOpa3oM, cHayajla TpolecC BBITIONHSIET BbI3OB
fork (2), TIOPOXJasi JOYEPHUI TMpolecc, KOTOPBIi 3aTeM BBIMOJHSIET exec (2),
MOJHOCTBHIO 3aMellasich HOBOUW MporpamMMoii.

PaccmoTrpuM a1y cxemy Ha mpuMepe.

HormyctuM, nojib3oBatesb, paboTasi B KOMaHAHOM pexXuMme (B KOMaHIHOM WHTep-
nperartope), 3amyckaeT KoMaHay 1s (1). Texkymuit mpouecc (shell) nenaet BbI30B
fork (2), TIOPOXJasi BTOPYIOD KOMUIO MHTEpIpeTaropa. B cBoio ouepenb, MOPOXK-
JIEHHBII WHTepIIpeTaTop BBI3BIBAECT exec (2), YKas3biBas B KayecTBe MapameTpa
UMST UCToNHseMoro aitna, obpa3 KOTOporo HeOoOXOAUMO 3arpy3uThb B TaMSITh
BMeCTO Koja uHTeprnperaropa. Koa 1s (1) 3amMelnaer Koj MOPOXIEHHOTO WUHTEP-
nperaTtopa, U yTUAWUTA 1s (1) HaYWHAeT BHIMOJHSThes. [To 3aBepiiieHUN paboTHI
1s (1) co3maHHBINA Tpouecc "ymupaer”. IToab3oBareb BHOBL BO3BpalllaeTcsl B KO-
MaHAHBIA pexxuM. OnucaHHasl cxeMa TMpeacTaBieHa Ha puc. 1.5. Mbl Ha TipuMepe
MPOUJLTIOCTPUPYEM pabOTy KOMAaHIHOTO WHTEpIIpeTaTopa 8 etase 2.

Ecnu cpenarp "ormeyarTok" BBIIOJHSEMBIX IIPOLECCOB, HANpUMEP KOMAaHAOM
ps (1), MEXIy yKa3aHHbIMU CTAAMSIMU, PE3YJIbTAT ObL1 Obl CIEAYIOLIUM:

ITonp3oBaTeb pa60TaeT B KOMAHIHOM PEXKNME!:
UlD PID PPID C STIME TTY TIME CMD
userl 745 1 10 10:11:34 ttyp4d 0:01 sh

IHonb3zoBarenn 3allyCTWJI KOMaHAy 1s (1), WU HHTEpIpPETarop IIPOU3BE] BbI3OB

fork(2):
UID PID PPID C STIME TTY TIME CMD
userl 745 1 10 10:11:34 ttyp4 0:01 sh

userl 802 745 14 11:00:00 ttyp4 0:00 sh
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| sh '
! PID=745 !
:PHD=1
___________ |}
sh
PID=802
PPID=745 PP e -
| |
| Jusr/bin/ls |
. 1
wait() exec() M : ____________ }
Is
PID=802
PPID=745
exit()
Y
sh l
PID=745 ¢ —————— -
PPID=1

Puc. 1.5. Co3gaHne npouecca 1 3anyck nporpaMmbi

IMopoxxaeHHbIN HHTEPIIPETaToOp TTPON3BENT BBI3OB exec (2) !

UID PID PPID C STIME TTY TIME CMD
userl 745 1 10 10:11:34 ttyp4d 0:01 sh
userl 802 745 12 11:00:00 ttyp4 0:00 1s

IIpouecc 1s (1) 3aBepiuui padory:
UID PID PPID C STIME TTY TIME CMD
userl 745 1 10 10:11:34 ttyp4 0:01 sh

OnucaHHas mpoleaypa 3amycka HOBOIt IiporpaMMbl Ha3biBaeTcs fork-and-exec.

OnHako OBIBAIOT CUTYallMM, KOLJA JOCTATOYHO OJHOIO BbI30BA fork (2) 0e3 Io-
CIAEAYIOLIEro exec (2). B aTOM ciyyae MCHOONHSIEMbL KOJ POAUTENBCKOIO IIPO-
Lecca JOJKEH COJAEPXAaTh JOTMUYECKOE BETBIEHUE AJISI POAUTENBCKOIO U JOUEPHE-
[0 IPOLECCOB.

‘ Mpumevyanue }

Takoe BETBNEHME MOXHO opraHm3oBaTb Ha OCHOBaHWUW 3HA4YeHWUA, BO3BpaLlaemMoro
CUCTEMHbIM BbI30BOM fork (2). [na poguTenbckoro npouecca fork (2) BO3Bpa-
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LaeT NAeHTUMKATOP CO34AHHOMO AOYEPHEro MPOoLecca, a AOYEPHUI NMPOLECC MOo-
nyyaet 3HayeHune, pasHoe 0. MoapobHee 3TM Bonpock! ByayT paccMOTPeEHbI 6 2r1ase 2.

Bce mporeccer B UNIX cosmatoTest TocpencTBOM BBI3OBA fork (2). 3amycK Ha
BBITIOJTHEHME HOBBIX 3aja4y ocyllecTBisercsd gubo no cxeme fork-and-exec, nubo
C TIOMOWIBIO exec (2). "llpapoauTeneM” BceX IIPOIECCOB SBISETCS TIPOIIECC
init (1M), Ha3bIBaEMBIN Takxke pacupedeiumesem npoyeccos. Ecin TOCTPOUTH
rpad "pOACTBEHHBIX OTHOIIEHUWI" MeXay TpoleccamMu, TO TOJYUUTCS JAEpeEBO,
KOPHEM KOTOPOTO sIBIsIeTcs init (1M). IlokasaHHble Ha puc. 1.6 mpolieccs sched
U vhand sIBISIIOTCS CUCTeMHBIMU U (OPMATBHO HE BXOJST B Mepapxuio (OHU Oy-
JYT paccMaTpuBaThesl B CASAYIOLUINX TJIaBax).

init sched vhand

L\ S

inetd routed Ipshed || syslogd cron sendmail getty getty getty
1
1
v
ftpd login
\
1
telnetd +
sh
httpd
Vi
—» fork-and-exec
--» exec
Puc. 1.6. TunmnyHoe "nepeBo” npoueccoB B UNIX
CurHanol

Cuenansl SBISIIOTCSA CIOCOOOM Iepenayd OT OMHOIO MpolLecca APYroMy MId OT
Sa/pa OMNepallMOHHON CHUCTeMbl KAaKOMY-JMOO MPOLECCY YBENOMJIEHHMS O BO3HMK-
HOBEHMU OIpeAeaeHHOro coObiThs. CHUIHAIbl MOXHO paccMaTpuBaThb KakK IPoO-
cTeiiyio GopMy MEXIIPOLIECCHOro B3auMoaeicTBUA. B To e BpeMs cUTHalb
00JIbllle HAIIOMUHAIOT MPOrpaMMHBIE IPepPbIBAHUS, — CPEACTBO, C MOMOILIBIO KO-
TOPOro HOpMajJbHOE BBIIIOJHEHUE IIpoliecca MOXET ObITh IpepBaHo. Hampuwmep,
eCIM Ipoliecc MPOMU3BOAUT AedeHUe Ha 0, AApO MOCBUIAET €My CUIHal SIGEPE,
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a TIpU HaXaTuu KJIaBUII TipepbiBaHusl, o0biyHO <Del> min <Ctrl >+<C>, Texy-
1eMy TIpoIlecCy TTOCBITAETCS CUTHAT STGINT.

ﬂﬂﬂ OTIIPAaBJACHUS CUTHAJIA CIYKUT KOMaHAa kill (1):

$ kill -sig no pid

rae sig_no — HOMEpP WJIW CUMBOJNYECKOE HA3BAHWE CUTHAJA, 4 pid — UIOCHTU-
dukaTop Ipouecca, KOTOPOMY IOCBUIAETCA CUTHANI. AIMUHUCTPATOP CUCTEMbI
MOXeT IOCBhUIATh CUTHAJIBI JIOOBIM TIporneccam, OOBIYHBIN K€ T10JIH30BaTEIb MO-
XKET IIOChbUIaTb CHUIHAJbI TOJIbKO IIPOLECCAM, BJAAAC/IbLUEM KOTOPbLIX OH ABJIACTCA

(peanbHBIl 1M 3 deKTUBHBIN UASHTU(UKATOPBI Tpoliecca TOJKHBI COBMANAaTh
¢ UAEHTU(hUKATOPOM I10Jb30BATEIs1).

‘ Mpumevyanue }

TouHee, peanbHbl U 3(EKTUBHBIN UAEHTUMMKATOPLI NpoLecca, KOTOPOMY NOChI-
naeTcsl curHar, AOMKHbl COBNagaTth C pearnbHbIM U 3PQEKTUBHBIM UOEHTUUKATO-
pamy npouecca, nocbifarllero curHan. Ecnu Bbl nocbinaete curHan KoMaHZon
kill (1), paboTas B KOMaHOHOM MHTEpNpeTaTope, TO peyb UAeT O KOMaHOHOM WH-
Tepnpertarope.

Hampumep, 4To0BI TTOCIATh MPOIIECCY, KOTOPBIM BBl TOJIBKO YTO 3aITyCTUIN B (PO-
HOBOM PEXKMME, CUTHAJ 3aBEPLUCHUS BBIIOJHEHUS SIGTERM, MOXHO BOCHOJb30-
BaTbCSI KOMAHJIOM:

$ long program & BanycTuM OporpaMMy B GOHOBOM pPEXVME

S kill $! Tlo ymosiuaumio komMaHma kill (1) noceuiaeT CUI'HAJ
SIGTERM; nepemenHas $! comepxur PID mocsienHero
nopouecca, 3BallylleHHOTO B QOHOBOM pexymve

INpn monydyeHWn cUTHAMA TIpollece MMeeT TPU BapraHTa JTeHCTBHIA:

1. OH MOXeT WTHOPWpOBATh CHUTHAJI. He ciieayer MTHOPMPOBATH CHTHANBI, BBI-
3BaHHbIE allapaTHON 4YacThlo, HAMpUMEpP, HpU AeileHuU Ha 0 WIM CChLIKE Ha
HEJTOMyCTHMBIE 0OIACTH TMaMATH, TaK Kak JajbHEHIINe pe3yabTaThl B OTHOIIIe-
HMU JAHHOTO IPOLEecca HelpeacKa3yeMbl.

2. Ilpouecc MoxeT norpedoBarb AeWCTBUS 110 yMojuyaHuio. Kak HU mevainbHo,
0OBIYHO 3TO CBOAUTCSI K 3aBEPIICHUIO BHITIONHEHUS Tpoliecca.

3. Haxorer, porecc MOXET TIepeXBATUTh CUTHAT W CAMOCTOSITETHHO 06paboTaTh
ero. Hampumep, mepexsar curHaia SIGINT IIO3BOJMT IPOLIECCY YAATUTb CO3-
JAHHEIE UM BpeMeHHbIe (alibl, Kopode, JOCTONHO MOATOTOBUTHCS K "cMep-
ti". CiaeayeT MMeTb B BUJY, YTO CUTHAJbI SIGKILL M SIGSTOP HeNlb3s HU Iie-
pEXBATUTH, HU UTHOPHUPOBATD.
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IMo yMom4aHWIO KOMAHAA kill (1) TOCBUTAET CUTHAJ ¢ HOMEpOM 15 — SIGTERM'®,
JeACTBUE MO YMOIYAHUIO ISl KOTOPOro — 3aBeplieHME BBIIOJHEHUS IIpollecca,
MMOJTYYMBIIIETO CUTHAJL.

‘ Mpumevyanme }

CooTBeTCTBUE MEXAY CUMBOMbHBIMA UMEHAMU U HOMEPaMu CUTHaNoOB MOXeT OTNu-
yaTbcs B pa3nunyHbix Bepcusax UNIX. KomaHga kill -1 BbIBOAUT HOMeEpa CUrHanoBs
M UX UMeHa.

HMHoraa mpoliecc MpOAOIKAET CYIIECTBOBAaTh M IOC/AE OTIPaBIeHMs CUIrHaaa
SIGTERM. B aTOM ciyqae MOXHO TTPUMEHHNTH 0ojiee KECTKOE CPElICTBO — TOCATh
[POLIECCY CUTHAN SIGKILL ¢ HOMEPOM (9), — MOCKOJbKY ITOT CUTHAJ HEJb3SI HU
TTepeXBaTUTh, HM UTHOPUPOBATH:

$ kill -9 pid

OI[HaKO BO3MOZKHbBI CUTYyallUN, KOTAda IMMPOLECC HE NMCUYE3ACT U B 3TOM ClIydac. 3OT0
MOXKET HpOMSOfITM ) CICAyIouX IIpouecCoB:

O npouecchi-3omou. MakTuyecku mpolecca Kak TAKOBOIO HE CYILEeCTBYET, OCTa-
Jlach JIUMIb 3aMiCh B CHCTEMHOM TaONWIIEe TPOIECCOB, TTOSTOMY VIAIWTH €T0
MOXHO TOJIbKO IEePEe3aycKOM OINEepallMOHHON cUCTeMbl. 30MOU B HEOOJBIIIX
KOJTMYECTBAX He TPEACTaBIAIOT OMMACHOCTH, OMHAKO €CJIW WX MHOTO, 3TO MO-
2KeT MPUBECTU K MEPEerOJHEHUIO TAOIUIIbI MPOLECCOB;

O npouecchl, oxugatolne HegoctynHble pecypcbl NFS (Network File System),
HampuMep, 3alMCHIBaONINe JaHHBIe B ¢aitn ¢altmoBoit cucTeMBbl yIaleHHOTO
KOMIIbIOTEPA, OTK/IOYMBILEIOCS OT CETU. DTy CUTYaLMI0 MOXHO IIPEOAOJETh,
TTOCIaB TIPOTIECCY CUTHA SIGINT WJIM SIGQUIT;

O mporiecchl, OXHUIAIOIINE 3aBEpIICHUST OMEPalli ¢ YCTPONUCTBOM, HATpUMeED,
MePEMOTKHM MArHUTHOM JIEHTBHI.

CurHajbl MOTYT HE€ TOJbKO MCIIOIb30BATHCHA [UIS 3aBEPLISHUS BbIIOIHEHUS
MPOIIECCOB, HO U MUMETh crelndudeckoe I NMpuioxeHust (00bIYHO JUIST cHC-
TEMHBIX [IE€MOHOB) 3HAueHHE (eCTeCTBEHHO, 3TO HE OTHOCUTCSA K CHUTHaIaM
SIGKILL M SIGSTOP). Hampumep, oTIpaBieHUEe CUTHANA SIGHUP cepBepy UMEH
DNS (named (1M)) BbI30BeT CUYMTbIBaHME 0asbl AaHHBLIX C gucka. [usg Apyrux
MMPUIOXEHUNA MOTYT OBITb ONPEAENIEHBI APYTME CUTHAIBI U COOTBETCTBYIOIINE
UM 3HAYEHMSI.

Bonee noapobHO cUrHANBL Mbl PACCMOTPUM & etasax 2 u 3.
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YctpoictBa

Kak yxe orMmeuanoch, UNIX "uzonupyetr” mpuioxeHus (a 3HaYUT U TOJIb30BaTe-
JISI) OT anmapaTHoi YacTu BBIUMCIUTENbHOU cucteMmbl. Hampumep, B uMeHu aii-
Jla OTCYTCTBYET yKazaTeJb JUCKa, Ha KOTOPOM 3TOT hailn pacrmojioxeH, a 0oJb-
masi 4acTb B3aMMOJEHCTBUSI ¢ TepudepUNHBIMU yYCTPONCTBAMU HEOTIUYUMA OT
ornepaiuit ¢ 0ObIYHBIMU haiiTaMHu.

UNIX npenocTtapisgeT eIuMHbI UHTEPQENC pa3iuyHbIX YCTPOUCTB CUCTEMbI B BU-
Ie cneyuarvusix gaiiroe ycmpoiicms. CrneuuaibHblil aiin ycTpoiicTBa CBSI3bIBAET
NpUKIAAHOE MPWIOXKEHHE ¢ ApaiBepoM YycTporcTBa. Kaxablid croenuaibHbIid
daiin cooTBETCTBYET KAKOMY-IMO0 (U3MYECKOMY YCTPONMCTBY (HAmpuMep, IUCKY,
HAKOIMTENI0 HAa MArHUTHOM JIEHTE, NPUHTEPY WIM TEPMUHAIY) WIM TaK Ha-
3bIBAEMOMY Hceedoycmpoticmey (HAIpUMEp, CETEBOMY MHTepdelicy, ImycToMy
YCTPOICTBY, COKeTY WM namsatu). Besa paboTa nmpuioxeHHUs ¢ YCTPOMCTBOM IPO-
HUCXOAUT 4epe3 CHeLMaNdbHbIid (ailjl, a COOTBETCTIBYIOLIMII €My IpaiiBep odecre-
YyBaeT BbIIOJHEHUE OIEepaluii BBOJA-BbIBOJA B COOTBETCTBUU € KOHKPETHbLIM
[IPOTOKOJIOM OOMEHA JIAHHbIMU C YCTPOMCTBOM.

Cy1iecTByeT Ba TUTIA CTICMANbHBIX (haiIOB YCTPOMUCTR:
O caiiabl 0J10YHBIX YCTPOMCTB;

O baiiabl CUMBOJBLHBIX YCTPOMCTB.

daitnbl 67104HBbIX YCTPONCTB

DaitTel GIOYHBIX YCTPOMCTB CyKaT MHTepdeicoM K ycTpolicTBaM, oOMeH JaH-
HBIMU C KOTOPBIMU TIPOUCXOAUT OOJBIINMU (pparMeHTaMu, Ha3bIBaeMbIMU O10Ka-
mu. TIpu 3ToM SIIpo onepaliuoHHON cucTeMbl obecrieunBaeT HeoOXoauMyto Oyde-
puzanuio. IlpumepoMm ¢GU3NUYECKUX YCTPONCTB, COOTBETCTBYIOIIUX 3ITOMY TUIY
daitnos, aBasitoTCs XecTkue aucku. IIpuBeneM ¢parMeHT MOoApoOHOTO cIcKa
daitoB katamora /dev cuctemsl Digital UNIX, oTpaxarommit ¢aiinbr mis 10CTy-
Ma K mepBOoMy M BTOpoMy pasnejiam nepsoro aucka SCSI:

brw--———--—-—- 1 root system 8, 1 Apr 18 11:03 /dev/rz0a
brw--———---—-- 1 root system 8, 1 Apr 18 13:15 /dev/rz0b

B OC Linux cneunanbHble 6104HbIe (aiinbl xkecTkux auckoB IDE o6o3Havarotcs
umeHamu hda, hdb, hdc u hdd, a pasnenst — uudpamu:

brw-rw-—-- 1 root disk 3, 1 Apr 11 2002 /dev/hdal
brw-rw-—-- 1 root disk 3, 2 Apr 11 2002 /dev/hda2
brw-rw-—-- 1 root disk 3, 3 Apr 11 2002 /dev/hda3
brw-rw-—-- 1 root disk 3, 4 Apr 11 2002 /dev/hda4

OC FreeBSD 6ouHble ycTpolicTBa He TTOAEPXKUBaeT.
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®daiinbl CUMBOJNbHbIX YCTPONCTB

@aifiTel  CUMBOJIBHBIX YCTPOMCTB WMCTIONB3YIOTCS JJIST JAOCTYTNA K YCTpOICTBaM,
JpaiiBepbl KOTOPBIX OOECIeUMBAIOT COOCTBEHHYIO Oydepusanunio u MoOANTHYIO
nepejaady JaHHBIX. B KauecTBe MpuMepa YCTPONCTB ¢ CUMBOJIBHBIM MHTepdeiicoM
MOXHO TIPUBECTH TEPMUHAJIBI, TIPUHTEPbI W HAKOMWUTEIM HA MAarHUTHOM JIEHTe.
3ameTnM, YTO OJJHO U TO XK€ (PuU3MYecKoe YCTPOWCTBO MOXKET MMeTh Kak OJou-
HBI, TaK U CUMBOJBHBIN WHTepdeichl. IIs1 OJOYHBIX YCTPOWCTB TaKOW MHTEP-
¢elic Takke HA3BIBAIOT urmepgeiicom docmyna Huzkoeo ypogusa. Tak, W mobanT-
HOTO JOCTynma K pasfeiaM JKMcKa, TIPUBENCHHBIM B TIPEABIIYIEM MpUMepe,

HACTIONB3YIOTCS COOTBETCTBYIONINE (Db

CYW—————————— 1 root system 8, 1 Apr 18 11:04 /dev/rrz0a
CYW—————————— 1 root system 8, 1 Apr 18 13:15 /dev/rrz0b
CIW-T———————— 1 root  system 13,1 Apr 18 18:08 /dev/kmem
CYW—YW—YW— 1 root system 7, 0O Apr 18 15:20 /dev/ptyp0
CrW—Yw-rw-— 1 root system 7, 1 Apr 18 15:20 /dev/ptypl
CrW—Yw-rw-— 1 bin terminal 3, 2 Apr 18 16:10 /dev/tty02
CrW—YwW-Trw-— 1 bin Terminal 3, 3 Apr 18 16:10 /dev/tty03
—>
/dev
ttyy02 ttyy03
A A
I I
' ' daiinosas cuctema
1 ]
major=3
\ / Oparisep
TepMuUHanos el
minor=2 ! TepmuHan 2
P IPRPY NIV Sy 1
e e et ,
minor=3 1
1
KommyTtatop :
YCTPOICTB ! r

TepmuHan 3

Puc. 1.7. Baanmoaenctemne GannoBon CUCTEMbI C YCTPONCTBOM
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IMocnaemane CTpOKM CMUCKA TPEACTABISIOT WHTepdelic mocTyma K BUPTYATbHOMN
TTaMSITH Spa, IBYM TICEBIOTEPMUHAIAM W IBYM TepMHUHAJIAM.

B none pasmepa caiina (msTasi KOJIOHKA BbIBOJA KOMAHAbL 1s (1)) y cOeluaIb-
HbIX (haliJIOB YCTPOMCTB BBIBOAATCS ABA YMCIa. DTO TaK Ha3bIBAEMbIE cHiapiiee U
Maaduiee yucna. Yacro gpaitBep obcayxupaer Oojiee omgHOro ycrpoiicrsa. Ilpu
9TOM CTapliee YUCIO YyKas3blBaeT APy HAa KOHKPETHbIH ApaiiBep (Hampumep,
JpaiiBep ICEBIOTEPMUHANOB), 4 MIajlliee Iepeaaercsd ApaiBepy U yKa3blBaeT Ha
KOHKPETHOE YCTPOMCTBO (HAmpUMep, KOHKPETHBIN I1CeBAOTEPMUHAN).

Murepdeiic daiinoBoit cuctemMbl IS B3aUMOJEHCTBUS C YCTPOWCTBOM CXEMaTH-
YyecKHu TpeAcTaBiieH Ha puc. 1.7.

MHemoHuMKa Ha3BaHuii cnewuunanbHbIX chaiinos
ycTpoicTs B cpainsniosoit cucteme UNIX

Kaxnas Bepcusi UNIX momnepXuBaeT cBOW COOCTBEHHYH CHUCTeMY Ha3BaHWM
crieuuaibHbiX ¢aiijloB ycrpoiicTB. TeM He MeHee, B 3TUX Ha3BaHMSX IIPUCYTCTBY-
eT o01Ias JIoTuKa, MO3BOJISIONIAs IaKe B HE3HAKOMON cucteMe OmpeaeauTb, Ka-
Kue ailabl OTBEYAIOT 33 KOHKpPETHhIE ycTpoiicTBa. Hampumep, uMeHa aiiioB
JIOCTYTIa K AUCKOBBIM YCTPOMCTBAM OOBIYHO cofepKaT YKa3aHWe Ha TUIIbl JUCKa U
uHTepdeiica, HoMep KOHTposaepa (€Cau OH €CTb), TOTMYEeCKUl HOMEep YCTPOMCT-
Ba, pasznen aucka u T. A. [To Ha3BaHWIO TaKXKe JEeTKO ONMpeAeuThb, KAaKoi BUI 10C-
Tylla IOpeaocTaBIsieT JaHHOE CHelUaNbHOe YCTPOUCTBO (OJOYHBIA MIM CUMBOJIb-
Hblil). CyliecTByeT HECKOJbKO BUJOB MHTEpdEcoB, MCIMONb3yeMBbIX XECTKUMU
auckamu. M3 Hux Hambonee pacnpoctpaHeHbl asa: IDE/ATA u SCSI. MHrep-
deiic IDE — Integrated Device Electronics — (ATA, Advanced Technology
Attachment, ero Gojiee TOYHOE Ha3BaHUE) SIBISIETCA CTAHAAPTOM, IOAJEpPXKUBae-
MBIM BCEMU MaTEPUMHCKUMM IIaTaMu apXuTeKTypol X86. Ocobennoctu IDE orpa-
HUYMBAIOT YMCIO0 OCHOBHBIX (aapecyeMbix BIOS) pasgenos auckoB. OnepauydoH-
Has cucteMa FreeBSD momnepkuBaeT 1ByXypoBHEBOe pa3dueHue aucka (pasfaenbl
BIOS moryr GbiTh pa3bUThl HA CUCTEMHBIE Pas3zaeibl, YucaoMm 1o 6). MUmsa croeuu-
aTbHOTO ¢haijia CoAepXKUT HACHTUdUKATOp AUCKA, UACHTU(PUKATOP OCHOBHOTO
pasiena Ha AMCKe U MUAEHTUUKATOP CHUCTEMHOro noapasaena. MaentudukaTopsr
IDE/ATA nucka Bapoupytores ot ad0 mo ad3. Pasmenst BIOS HasbiBatotest caati-
camu W uMeHytotcs or sl g0 s4 (Jloruyeckue pasiesibl PacUIMPEHHOIo pasjesa
HyMEpYIOTCSI Kak 85, s6 u T.1.). 3aTeM cieayer MAEHTU(PHUKATOP CUCTEMHOIO
nogpazaesna — OykBa M3 auanaszoHa a-h. Takum oOpazoM, HepBbI IOApasnes
00111eTO TOJb30BAaHUSI HA TPEeThbeM OCHOBHOM pasiejie aucka Primary slave cooT-
BETCTBYeT cHeluaibHOMY ycTpoicTBY /dev/adls3d. B Linux cucrema aeneHus
JCKa OTHOYPOBHEBAas, OHA IPOCTO OTpaKaeT cHcTeMy pazbmenus aucka DOS:
4 OCHOBHBIX pa3nena M JOrMYeCKUe pasneibl Ha pacliupeHHoM pasaene. CHavana
yKasbiaetrcsl uaeHTudukarop aucka (hda, hdb, hdc unu hdd), 3atem crenyer Ho-
Mep pasgena (1—4 ajas oCHOBHBIX U OT 5 mist norndyeckux). CrneluanbHoOe YCTPOki-
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CTBO T pasaena, Kortopoe Bo FreeBSD mmenosanock 661 /dev/adls3a, B Linux
obozHayaercsa /dev/hdb3.

Hurepdeiic SCSI nospojisgeTr NOAKIHOYATh K OJHOMY KOHTPOJLIEPY [0 BOCBMU
YCTPONCTB; KOHTPOJUIEPOB MOXKET OBITh HECKOJbKO. AJNpecalusi CIeluaTbHbIX
yerpoiictB masi SCSI-AMcKOB JOKHA BKIIOYATh HOMEP KOHTpOJUIepa M HOMEp
ycTpoiicTBa Ha KoHTposutepe. OnepallioHHas cucteMma Solaris M3HayanabHO paspa-
0aThIBAIACh ISl KOMIILIOTEPOB, B KOTOPBIX UCIIOJIb30BaAICH ToJabKO SCSI.

B kauecrtBe mpuMmepa MMEHOBAHUSI CIELMANbHBIX YCTpolcTB MHTepdeiica SCSI
paccMOTpUM cHelMallbHBIN hali ycTpolicTBa JUIS JOCTyNa K pasneiy Aucka
B 9TOM OINEPALIMOHHOM CUCTEME:

/dev/dsk/c0t4d0s2

JaHHblid ¢ailn npeaocTapisgeT OJIOYHBbIA MHTEpPgECc, a COOTBETCTBYIOLIUI €My
CUMBOJIbHBIN (MU HeoOpaOOTaHHBIN) (haitT uMeeT UMSI:

/dev/rdsk/c0t4d0s2

@aifel mocTyma K IMCKOBBIM YCTPOMCTBAM PACTIONAraloTcsl B CIEIUANBHBIX IO~
katagorax — /dev/dsk (wia GaouHbIx ycTpoiicTB) u /dev/rdsk (misl cCUMBOJIbHBIX
ycTpoiicTB). Takas cTpyKTypa XpaHEHWs CITEIMATbHBIX (alloB XapakTepHa s
cucreM UNIX Bepcuu System V.

HWmsa ¢aiina, xapakrepHoe njis cucteM Bepcuu SVR4, MOXHO mpeacTaBuTh B 00-
eM BUIE:

cktldmsn

rie k — HoMep KoHTposutepa, | — HoMmep ycrpoiictBa (st yerpoiicts SCSI sT0
uaeHTudukarop ycrpoiictsa 1D), m — Homep pasmena, a n — JIOTMYECKUI HOMEp
yerpoiictea (LUN) SCSI.

TakuMm ob6pasomM, aitnr yctpoiictea /dev/rdsk/c0t4d0s2 obecreunBaeT AOCTYI
K IepBoMy pasieny (Hymepauus pasienoB HauuHaercs ¢ 0) gucka ¢ 1D = 4,
LUN = 2 nepBoro KoHTpoJjuiepa.

Takoit chopmar umeH paitoB B Bepcun SVR4 mpuMeHsieTcst Uil BCeX TUCKOBBIX
YCTPONCTB U HaKOTMUTENel Ha MarHUTHOM JieHTe. MTHOTA JUISl 3TUX CTaHMapTHBIX
WMeH B altioBoil cucteMe MMeEITCS CUMBOJUUYECKHE CBSI3U ¢ Oojiee TPOCTHIMU
HazBaHusMU. Hampumep, B Solaris nms /dev/sd0a MoxXeT MCTIONB30BATHCS BMECTO
/dev/dsk/c0t3d0s, Takke obecrieunBast JOCTYT K YCTPOICTBY:

lrwxrwxrwx 1 root root 12 Oct 31 17:48 /dev/sd0a ->dsk/c0t3d0s

bonee mpocrtass MHeMOHWKA OOHApYKMBAeTCs B MMEHAX CIIEIUAIbHBIX (DaiiaoB
JIpYTuX ycTpoiictB. Tak, HampuMep, MmapayyieJbHBIN TOPT B OOMBIIMHCTBE CUCTEM
nmMeet uMs /dev/Ipn, rme n — HoMmep moprta (0, 1 u T. 1.). TepMUHATBHBIE THHAN,
MMOJKJTIOUCHHBIE K TOC/IENOBATEIbHBIM TTOPTAaM KOMITBIOTEpa, 0DO3HAYAIOTCS Kak
/dev/ttynn, tme nn siBisteTcsT MAcHTUdWKaTopoM JUHUKA. B tabmmie 1.8 mpusene-
HBEI IPUMEPHI APYTHX CIIeINATBHEIX (PaiijloB yCTPOUCTB.
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Ta6nunya 1.8. [pumepbl MMeH HEKOTOPbIX crieLnasibHbIX ¢harisioB yCTPONCTB

O6wwnih BNg MeHn Mpumep OnucaHne ycTpoiicTBa, lOCTYN K KOTOPOMY
obecneunBaetcs Yepes dain

/dev/rmtn /dev/rmt0 Hakonutenb Ha MarHUTHO NieHTe

/dev/nrmtn /dev/nrmt0 Hakonutenb Ha MarHUTHOI JIEHTE B pexume
6e3 nepeMoTKM Hasaf Nno OKoHYaHuM paboTbl

/dev/rstn /dev/rsti SCSI-HakonuTenb Ha MarHUTHOI fieHTe

/dev/cdn /dev/cd0 CD-ROM

/dev/cdrom

/dev/ttypn /dev/ttyp12 McesaotepMuHan (NogYMHeHHbI)

/dev/ptypn /dev/ptyp5 McespotepMuHan (Mactep)

/dev/console CuncteMHas KoHcosb

/dev/tty CWHOHMM TepMUHAJIbHON NIMHUW yNpaBsio-
LLlero TepMuHana ajis gaHHoro npowecca

/dev/mem ®Dusunyeckasn onepatuBHas NamsaTb

/dev/kmem BupTyanbHas namsaTte sgpa

/dev/null HyneBoe ycTpoiicTBO — BeCb BbIBOf Ha HEro
YHUUTOXAETCS, a NpuY MOMbITKE BBOAA C 3TOrO
ycTpoiicTBa Bo3BpaLyaetcsa 0 6aiitos

/dev/zero Hynegoe ycTpoiicTBO — BeCb BbIBOZ Ha HETO

YHUYTOXaETCA, a BBOA NPUBOAUT K nonyye-
Huio nocnegoearesnibHocTn O

Monb3oBarenn cucTtembl

ITpexae yeM Bl cMoxkeTe HayaTh paboTy B UNIX, BBl JOMKHBI CTaTh HOAb3064-
meaem cucmembsl, T. €. TIOJIYUUTb UMSI, TIAPOJIb U P APYTUX aTpuOYTOB.

C TOYKM 3peHUS CUCTEeMbI, II0Jb30BaTENb — He 00s13aTesibHO ueaoBeK. Ilonb3oBa-
TeNb SIBISIETCS OOBEKTOM, KOTOPBI 00JiagaeT ompeneaeHHbIMU MIPABAMU, MOXKET
3alycKaTb Ha BBIIOJHEHHE IMPOrpaMMbl U BianeTh daitiamu. B kauecTBe monb3o-
BaTe/lell MOIYT, HaIpUMEpP, BBICTYNATh YAAJI€HHbIE KOMIIBIOTEPbl MJIM IPYIINbI
[oJ1b30BaTeell ¢ OMMHAKOBBIMU IpaBamMu M (pyHKuuaMHU. Takue [M0onb30BaTeId
Ha3bIBAIOTCS Hceédonosvzoeamensmy. OHM 00JANAIOT IpaBaMu Ha ompeneieHHbIe
aiinpl cUCTEMbI M OT MX MMEHM 3alyCKalOTCs 3aaayu, 00eclneyuBalonue Ty Win
HHyI0 ¢yHKIHoHaIbHOCT, UNIX.
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Kak npaBuio, G0OJBITMHCTBO MONB30BATENEHN SBISIIOTCS peaJbHBIMU JTIOABMU, KO-
TOpbIE PETUCTPUPYIOTCH B CUCTEME, 3AIYCKAIOT Te WM MHbIE IPOrpaMMbl, KOpoYe
roBops, npuMeHsitor UNIX B cBoeit pabote.

B cucreme CYIIECTBYET OAWH TIOJIL30BATEIID, obnagarni HEOTPaHNYCHHBIMHU
npaBaMu. 9T0 Cynepnoabzoeamensb nin a@muﬂucmpamop CUCEMDbL.

Kaxnplili moap3oBaTesib CUCTEMBl UMEET YHUKAIbHOE ums (WU pecucmpayuorHoe
uma — login name). OnMHaKoO cucTeMa pasinyaeT Mojib3oBaTeNell Mo acCOUUpPOo-
BaHHOMY ¢ UMeHeM udenmugurxamopy noavzoeamens wnu UID (User IDentifier).
IMouATHO, YTO WAEHTU(UKATOPHI TOMB30BATENS TaKKe TOJKHBI OBITh YHHKATh-
HbeiMU. Ilonb3oBarens SABISAETCI WIEHOM OAHOM WJIM HECKOJbKUX epyun — CIIM-
CKOB TIONh30BaTe/Iel, MMEIONINX CXOOHBIC 3agaun (HampuMep, ToJTb30oBaTeselt,
padoTaoMx Haa OmHUM IpoekToMm). IlpuMHAamIeXHOCTh K IPYIIIE OIpeneisaeT
JOTIOJTHUTEIHHBIE TIpaBa, KOTOPBIMK 00JIAmalOT BCe TTONB30BATENN TPYITITBL Kaxk-
Jag rpyina uMeeT yHUKaJbHOe UMs (YHUKAJIbHOE cpeld MUMEH TPy, UM IPyI-
ITBI W TIOJTB30BaTesT MOTYT COBMANATh), HO, KaK W U TIOJB30BaTelNst, BHYTPEH-
HUM IIpeacTaBleHueM TIpylnbl sBiagerca ee wuaeHtudukarop GID (Group
IDentifier). B xoneuHom cuete, UID u GID onpenensiioT, KaKuMu mipaBaMu 00-
JlafaeT MoJb30BaTelb B CUCTEME.

Bcsa undopmanusa o monb3oBareiax xpaHutcs B (aitne /etc/passwd. DTo obbIu-
HBI TEKCTOBEIN aiir, TpaBo Ha UYTEHHWE KOTOPOTO WMEIOT Bce ITOTh30BATETH
CHUCTEMbI, @ I[IPABO HA 3allMCh MMEET TOJIbKO aIMUHUCTPATOP (CyLepro/ib3oBa-
TeNb). B aToMm ¢aitae MoryT XpaHWUTHCS TIApOJW TIOTB30BaTeNeif, MpaBaa, B 3a-
wndpopanHoM Buze. [logoOHast OTKPBITOCT — HEAOCTATOK C TOUKU 3PEHMSI
6e30MacHOCTH, TTO3TOMY BO MHOTHX CHCTeMax 3allMdpOBAaHHBIE ITAPOTH OOBITHO
XPAHATCS B OTAEIbHOM 3aKPhITOM U1 UTeHHs U 3anucu daiine /etc/shadow.

AHaTOruyHo, MHGOpMaLMa O TPyIIax XpaHuTcs B ¢ailie /etc/group U coaepKUT
CTTHCKH TTOTB30BaTeNICH, TPpUHAMIEKAINX TOH VI WHOM TPyIITTe.

ATpunbyTbl NONb30BaTENA

Kak mpaBuio, Bce aTpuOyThl M0ab30BaTENs XpaHaTcs B daiine /etc/passwd. B ko-
HEYHOM WuTOTe, nobOaBiieHWe TOIL30BaTeNsd B CUCTEMY CBOIHMTCS K BHECCHHIO
COOTBeTCTBYIOLIEH 3amucu B daiin /etc/passwd. OnHAKO BO MHOIUX CUCTeMax
nHpopManMsa o ToIb30BaTeIe XPAaHUTCS W B APYTUX MecTax (HampuMep, B CITe-
LMAIBHBIX 0a3ax MaHHBIX), IOITOMY CO3JAHME I10Jb30BATENS IPOCTHIM PEaaK-
THpoBaHUEM daiina /etc/passwd MoOXeT TIpUBECTH K HENPaBUILHOW permcTpa-
LMY II0JIh30BaTENA, a MHOIAA U K HAapylUeHUsIM paboThl cUCTeMbI. BMecTo aToro
MTPA BO3MOXKHOCTHU CJIETyeT TOJh30BaThCH CIENHANTBHBIMI YTUIUTAMHU, TTOCTaAB-
JISeMbIMU ¢ cuUcTeMOll. boiee moapoOHO Mbl IIOroBOpUM OO0 3TOM IIPU OOCYXK-
neHnu 3agay agmMuHucTpupoBanugd UNIX B KoHIle 3TO TJ1aBHL.



62 naBa 1

Ceituac xe pasbepeMcs, KaKyl MHMOPMALINIO XPAHUT CHCTEMA O IOJIb30BATEJIE.
Mg atoro paccMotpum ¢parmeHT daiina /etc/passwd:
root:x:0:1:0000-Admin (0000) : /:/bin/bash
daemon:x:1:1:0000-Admin (0000) :/:
bin:x:2:2:0000-Admin (0000) : /usr/bin:
Sys:x:3:3:0000-Admin (0000) : /:
adm:x:4:4:0000-Admin (0000) : /var/adm:
1p:x:71:8:0000-1p(0000) : /usr/spool/lp:
uucp:x:5:5:0000-uucp (0000) : /usr/lib/uucp:
nobody:x:60001:60001:uid no body:/:
andy:x:206:101:Andrei Robachevsky:/home/andy: /bin/bash

Kaxknas ctpoka chaiiyia siBisieTcsi 3aMUchl0 KOHKPETHOTO TIONb30BaTENSl U UMeEeT
cAeayloluii hopMar:

name : passwd-encod:UID:GID: comments:home-dir:shell

— BCETO ceMb Tojieit (aTpnOyTOB), pa3aeIeHHBIX TBOECTOUNSIMH.

Paccmotpum mmogpoOHee Kakablii U3 aTpuOyTOB.

Mone name

Perncrpaummonroe nMs moiIb30BaTeNsI. DTO UMS TTOIB30BaTe b BBOAUT B OTBET Ha
npuriaiieHue cucteMbl login. i HEOOMBIIMX CUCTEM MM MOJb30BaTENd 4OCTA-
TOYHO TIPOU3BOJILHO. B OONBINNX cucTeMax, B KOTOPBIX 3aperucTpUpPOBAaHbl COTHU
MoJjb3oBareseii, TpebOBaHUSI YHUKAJIbHOCTU 3aCTABISAIOT NPUMEHSITh OIpeaesieH-
HBIE MpaBWIa BIOOpPA MMEH.

Mone passwd-encod

IMapoab monab3oBaTeNsl B 3aKOAMPOBAHHOM BUIE. ANTOPUTMBI KOTUPOBAHHS W3-
BECTHBI, HO OHM H€ IO3BOJISIOT AEKOAMPOBaTh Mapoiab. Ilpu Bxome B cucremy
TapoJTb, KOTOPEIN BB HabMpaeTe, KOTUPYETCs, U pe3ylIbTaT CpaBHUBAETCS C TIO-
JIeM passwd-encod. B ciyyae coBmajeHus IOJIb30BATEIIO0 pa3peliaeTcsd BOWTH
B CHCTEMY.

Haxke B 3aKOAUPOBAHHOM BUAE JOCTYITHOCTb TAPOJISI MPEACTaBIsIeT HEKOTOPYIO
yrpo3y aiasl 6ezomacHocTH cucTeMbl. [loaToMy YacTo maposb XpaHdaT B OTASIbHOM
¢aiine, a B moje passwd-encod CTABUTCS CUMBOJ x (B HEKOTOPBIX cUcTeMax!).

HOJ'[I)SOBaTCJ'[b, B JTAHHOM TIIOJIE KOTOPOIrO0 CTOUT CHUMBOJI *, HUKOrJd HE CMOXKET
1omnacTtb B CUCTEMY. ,H,CHO B TOM, 4YTO AJITOPHUTM KOAUPOBAHHNA HE ITIO3BOJIACT CUM-
BOJIY * TOSIBUTBCS B SaKOI[I/IpOBaHHOﬁ CTPOKE. Taxum 06p2130M, COBITIAJICHUC BBC-
ACHHOIO U 3aTeM 3aKOJAUPOBAHHOIO IIApOJId U * HEBO3MOXKHO. OOBIYHO TakoM
TapoJIb UMEIOT TICEBAOITOJIb30BATCIIN.
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Mone UID

HneHtudukaTop mosib30BaTes SABISIETCS BHYTPEHHUM IPEACTABASHHUEM I10J1b30-
BaTeNd B cucTeMe. OTOT UIeHTHGUKATOP HacleayeTcs 3amadaMy, KOTOphIe 3aImyc-
KaeT IoJib30Baresb, U (ailiamu, KoTopbie oH cozaaeT. I[lo aTomy uaeHTHhUKATOPY
crcTeMa TIpoBepseT TIONb30BaTelbcKUe IpaBa (HalpuUMep, MPU 3alycKe IIpo-
rpaMMbl WK yTeHuu ¢aiina). Cynepnonb3oBaTeab umeer UID = 0, 4TO gaer eMy
HeorpaHWYeHHBIE TIPaBa B CUCTEME.

Mone GID

OmpenensieT MACHTUDUKATOP TEPBUIHON TPYIIITHI TOTB30BaTeNst. DTOT WICHTH-
dukarop cooTBeTCTBYET MAeHTU(DUKATOPY B aiiie /etc/group, KOTOPbIA comep-
SKUT WMSI TPYITIBI W TIOJHBIA CITHCOK TTOTb30BaTelei, SIBIAIOMNXCS €¢ WICHAMH.
[IpuHamiexXHOCTh MOJIb30BATENsl K IPYINe ONpeeseT MOMOJHMTEIbHbIE IpaBa
B cucrteMe. ['pymma ompenensieT obIe AT BceX WICHOB TIPaBa JIOCTYIIA W TeM
caMbIM 00ecreyrBaeT BO3MOXHOCTb COBMECTHOI paboOThl (HAIIPUMEDP, COBMECTHO-
TO VCIOJIb30BAHUS (DAITOB).

Mone comments

OObIYHO 3TO TOJHOE "peajibHOe" UMS TOoJb3oBaTelsl. DTO MoJjie MOXKET CoiepKaTh
JOMOJHUTENbHYIO MHGpOpPMALIMIO, HAIpuMep, TeJedoH WIM aapec JIeKTPOHHOM
noutel. HekoTopsle mporpamMmbl (Hampumep, finger (1) W TMOYTOBBbIE CUCTEMBI)
HCIMOJB3YIOT ITO MOJIE.

MNMone home-dir

JoMallHuii katanor nojb3oBatens. Ilpy Bxoge B cUCTEMY IOJIb30BaTe/lb OKa3bl-
BaeTcsl B 5ToM Karajore. Kak mpaBuiio, moib30BaTe)lb UMEET OTpaHWUYEHHEIE Mpa-
Ba B JpYrUX yacTsx (pailloBOi CUCTEMbl, HO JOMALIHWI KaTajJor U €ro Mmojkara-
JIOTH OTIPENEISIIOT 00TacTh (haiJIoBOI CUCTEMBI, TAE OH ABJSIETCS] TTOTHOMPABHBIM
XO35MHOM.

MNMone shell

Wma oporpammsbl, kotopyio UNIX ucnosbs3yer B KauecTBe KOMAHAHOIO MHTEPIIpe-
tatopa. IIpu Bxone nonb3oBarens B cucteMmy, UNIX aBromMaTuecku 3amycTUT yKa-
3aHHYyI0 Iporpammy. OObBIMHO DTO OAMH M3 CTAHAAPTHBIX KOMAaHIHBIX MHTEpIIpeTa-
topoB /bin/sh (Bourne shell), /bin/csh (C shell) wm /bin/ksh (Korn shell),
[TO3BOJITIOLIMX TI0JIh30BATE/I0 BBOAUTH KOMAH/bl M 3allyCKaTh 3aaa4u. B mpuHuuIe,
B BTOM TI0JIe MOXeT OBITh YKaszaHa Jiobas TiporpaMMa, HalpuMep, KOMaHTHBIN WH-
TEPIPETATOP C OrPAHUYCHHBIMU (YHKIUSIMU, KIMEHT CHCTeMbl yIIpaBieHus 6a3oit
JTAHHBIX WIN JaXe perakTop. BaskHo To, 4To, 3aBepIlINB BBITIONHEHNWE 3TOM 3amadn,
[10JIb30BATENNh ABTOMATUYECKH BBIANET M3 cUCTEMbl. HeKOoTOpble CHUCTEMbI UMEIOT
daitn /etc/shells, comepKammii CITMCOK TIPOTPAMM, KOTOPBIE MOTYT OBITH MCTTONB30-
BaHbI B KQUECTBE KOMAHIHOIO MHTEPIIPeTaTopa.
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Maponwu

Hanuuue napoas 1o3BossieT 3allMTUTh Ballld JJAHHbIE, & BO3MOXHO U BCIO CUCTe-
My B LEJIOM. YTOUHUM: HAJUYHUE XOPOILIEro Maposisi, TOTOMY YTO HEBEPHO BbI-
OpaHHBIIl IIapojib — Cepbe3Had Opellb B 0e30macHOCTU cuUcTeMbl. IloaToMy Mbl
Oojiee MOAPOOHO OCTAHOBUMCS Ha OCHOBHBIX PEKOMEHAIMSIX TIO BHIOOPY TIaposl.

Hasnaunts waM WM3MEHUTh TMAapoib MOXHO KOMAHAOW passwd(l). OOBUHBIN
[0JIb30BATe/b MOXET U3MEHUTh CBOM MapoJib, aIMUHUCTPATOP MOXET HAa3HAYUTh
Mapojib TI00OMY TTOJIH30BATEIIO.

INepen 3amyckoM mporpaMMBl passwd (1) CTOUT AEpXKaTb B TOJIOBE OOIIEe TIpaBU-
JIo BbIOOpa IapoJis: MapoJjb JOJKEH XOPOLIO 3a[IOMUHATLCS U ObITh TPYAHBIM s
moabopa.

He pexomeHayeTcsl 3anmiCHIBaTh Mapojib, ero HeoOXomuMo 3armoMHUTE. CoOCTBeH-
Hag (amMuaus, KIMYKa JI00MMOM CcO0aKu, Ioj M MECHL POXASHMS, Oe3yCI0BHO,
JIETKM JUTS 3alIOMMHAHWS, HO TaKWe ITapojii HeTpyaHO mnomoOpats. MHorHne cucre-
Mbl MPEIIAralT Mapojb, CIeHEPUPOBaHHbIM camMoil cucreMoid. Ilpeamonaraercs,
YTO OH COBEpIIEHHO JINIIEH KaKOTO-JIN0O CMBICIA, T. €. He COAePKUT MMEH, Ha3Ba-
HUI U BOOOILE KAKUX-JTMOO MPOM3HOCUMBIX CIOB. XOTS CUCTEMa IpeaIaraer ero
B BUje, YIOOHOM JUIS 3aTIOMWHAHUSI, 5TO HE BCErJAa TTOMOTAET.

Eciu mo mpaBwiam paGoThl B Ballleil cUCTeMe MOXHO CaMOCTOSITETbHO BbIOPATh
[apoJib, IIOCTapaiTeCh MOA00paTh YTO-HUOYAb, YTO Jierye Oyaer 3anoMHUThb. Huko-
ra He WCIONb3yiTe MPUMEPHI Mapojiei, TPUBOJUMbIE B KHUTAX U PYKOBOJCTBAX
(4TOOBI HE OBLIO MCKYIIEHHS, B OTOM KHUIE IPUMEPhl HE IPUBOAITCH).

MHorue cucreMmbl TpeOyloT, YTOObl HAPOJib YAOBIETBOPAI CAEAYIOLIMM TpeOoBa-
HUSIM:

O mimHa TapoJIst HE DOJIKHaA OBITb MEHBIIIE IIECTH CHUMBOJIOB,

O maponb TOMKeH BKITOYATh, TI0 KpaifHell Mepe, 2 andaBUTHBIX CHMBOJIA W ONHY
uubpy UIK COEUUaTbHbBII CUMBOJ;

O mnapojb JOKEH comepxXarb XOTd Obl 3 CMMBOJIA, HE BCTPEYABLUMXCS B BallleM
TIPEABIIYIIEM TTapoJie.

IMaponu wuTpaloT 3HAYKUTETLHYK POJb B obecreueHUN 06e30MacHOCTH CUCTEMBL.
O6uIMe peKoMeHIaluu, alpeCOBaHHbIEe, MPEXAE BCEro, aiMUHUCTPATOPAM, MOX-
HO CBECTH K CJIEAYIOLINM:

1. B cucreme He JOJIKHO CYIIECTBOBATH HE3AIIUIICHHBIX ITOJb30BATCIbCKNX BXO-
J0B. DTO OTHOCUTCS KAaK K IOJIb30BATEJIbCKUM BXxoaaMm 0e3 mapoJiid, Tak U KO
BXomamM HOHBSOBaTeﬂeﬁ, IMOKMHYBIINX CUCTCMY. Ecnn monb3oBaTenn JJIUTETb-
HO€ BpeMA HE pa60TaeT B CUCTEME, YIAJIUTE €I0 3allChb UJIN XOTA ObI 3allUTH -
T€ €ro BXOI CUMBOJIOM * B IIOJIC TTAPOJIs.

2. Ecnu Bama cucrema OOMycKaeT, YCTAHOBUTE MUHUMAIBHYIO IJIMHY IapoJs.
B 3aBucumoctu oT TpebGoBaHM 0€30IACHOCTU B CHUCTEME DTO UYUCIO MOXKET
BapbupoBarhbcs oT § g0 12.
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3. Bcerma MeHSITe TApoNb B CASIYIOMNX CIIyYasX:

€CJIM KTO-J1M00 Y3HaJI Ball I1apOJb,

€CJIM IOJIb30BaTeb OOJIbIIE HE pa60TaeT B Ballei CUCTEME, BCE I1ApOJiM,
KOTOPbIC OH 3HAJI, JOJIZKHBI OBITh MN3MCHEHDI,

€CJIN MEHSETCA AAMUHUCTPATOP CUCTEMBI, HJOJI2KHBI OBITb M3MEHEHBI BCE
CUCTEMHDBIC IIAPOJIU,

€CJIM y Bac MOSIBUJIOCH MOAO3peHUe, YyTo (ailn maposeil ObUl CYMTAH MO Ce-
TH, OyIeT pa3yMHBIM CMEHUTD BCe TIAPOJIN B CUCTEME.

4. Tlaponap agMUHHCTpaTOpa AOJDKEH MEPUOINYECKN MEHSIThCSI, HE3aBUCUMO OT
00CTOSTENbCTB.

5. DTO MOXET IOKAa3aTbCd CTPAHHBIM, HO HE CTOMT 3acTaB/Th I10JIb30BATENeil
MEHSTH TIapojin depecuyp dacto. CKopee BCero, B 3TOM ciydae TOTh30BaTelb
BbIOEpET He Jydluuil maponb. Ho MeHaTh maponau Bce xe cienyer. Yacrtora
CMEHBI 3aBHCHUT OT CTETIeHW MOCTYITHOCTH Balllell CUCTeMBI (M30JMpOBaHHAS
CTaHLMS, CePBEP C CETEBbIM JOCTYIIOM, HAIMYME CETEBbIX DKPAHOB).

He npeymeHblIaliTe poib Oapoieil B CUCTEME.

CrtaHpgapTHble nonb3oBaTtenu U rpynnol

Iocne ycraHoBku UNIX 0OBIYHO yXe€ COAEPXUT HECKOJbKO 3aperMCTpUpPOBAH-
HBIX TIosib3oBaresneit. B Tabnuiie 1.9 nepeunciieHbl OCHOBHBIE (B Pa3sHbIX BEPCUSIX
cucreMbl UID sTux nojp3opareneii MOTYT He3HAYUTEIbHO OTIMYATHCS).

Tabnuya 1.9. [pengycraHoBeHHbIe M0/Ib30BaTeN

Uma

Monb3oBartenb

root

adm

bin

cron

Cynepnonb3oeartens, agMmuHuctpartop cuctemsbl, UID = 0. MNonb3oeatens ¢
3TUM UMEHEM UMEET HEOrpaHUYEHHbIe NOJIHOMOUMA B cucteMe. [Ans Hero
He MpoBepsIoTCA NpaBa JoCTyna, U TakuM obpa3om OH uMeeT Bce "pblivaru”
Ans yrnpaeneHusi cuctemoli. [ns BbinonHeHus 6o5blUnMHCTBa OYHKUMIA af-
MUHUCTPUPOBaHUs TpebyeTcs BXxod UMEHHO C 3TUM uMeHeM. CneflyeT oTMe-
TUTb, YTO root — 37O ToNbKO UMA. Ha camom aene 3HaveHue umeet UID.
Jlio6oit nonbsosatesnb ¢ UID = 0 umeeT nosiHoMouus cyneprosnb3oBatess

MNceepononb3oBatesib, BRageowuii patiamm cuctemsl BeleHUs Xy pHaoB

O6bIuHO 3TO BRageseL, BCeX UCMOSHAEMbIX (halinoB, ABMSIOLLMXCA KOMaH-
aamm UNIX

MNceepononb3oBatesib, BRageowmii COOTBETCTRYOLWMMUN doalinamu, ot ume-
HU KOTOPOTIO BLIMOJIHAIOTCA NPOLECChl NogcucTeMbl 3anycka nporpamMm ro
pacnucaHuio
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Ta6nuya 1.9 (okoHyaHme)

Nmsa Monb3oBatenb

Ip unu lpd MceBpononbsoBaTesib, OT UMEHU KOTOPOTO BLIMOJHAIOTCA NPOLEcChl CUcTe-
Mbl NeyaTtu, BnajeloLmnii cCooTBETCTBYIOLLUMI dhalinami

news MNceepnononb3oBaTesb, OT UMEHU KOTOPOTO BbIMOJHAIOTCA NPOLECChl CUCTe-
Mbl TeflekoHdepeHuuii

nobody lNceBpononb3oBaresnb, ucnonb3yemblil B pabote NFS

uucp Mcesgononbsoeatesnb noacucteMsl UNIX-to-UNIX copy (uucp), nossonsto-

el nepegasatb novtoBble cooblueHus u daiinel mexay UNIX-xoctamu

Hogag cucreMa Takke comepKUT psil MpeaycTaHOBAeHHbIX Ipyi. IlockonbKy rpym-
IIbl, KaK MPaBUIO, MEHEE 3HAYMMbI, IIPUBEAEM JIMLIb IBe Kareropuu (tadim. 1.10).

Tabnuya 1.10. [lpeaycraHoB/IeHHbIE PYNibl

Nma Fpynna

root unu wheel ApgmMuHucTpaTueHas rpynna, GID = 0

user unu users unu staff  pynna, B koTopylo no ymonuyaHuio BktoualoTcsl Bce obbluHbIE
nonb3oBaTtenu UNIX

B Hacrosiuee BpeMsl MpakTUUYECKOH HOPMON cTajla MOJIUTUKA CO3MAHMS IEepPCOo-
HaJIbHOM TPYIIbl MOJAB30BATENSA: B 3TOM CIydae MCKIIOYAeTCd CaydyaidHOe IMpPEeBbI-
LIEHUEe MMOJHOMOYMM MOJIb30BaTeNsl 34 CUET IPYIIIOBBIX MPAB. YTHIMTBI CO3NaHMS
HOBOM y4YETHOIi 3amucH IS IoJb30BaTeNsd ¢ uMeHeM andy aBToMaTuuyecku (ecau
HE YKAa3aHO APYroro) 3aBeayT CPYMIy ¢ TeM Xe UMEHEM.

NMonb3oBartenbckasa cpepga UNIX

Ceroanst xapaktep padorsl B UNIX cyllecTBEeHHO OT/IMYAeTCs OT TOro, KaKUM OH
ObL1, CKaxXeM, MATHAAUATh JeT Hasaa. ['paduyeckuii MHOTOOKOHHBIN MHTepdeiic,
MWJJIMOHBI LIBETOB, CUCTEMbl MeHIO, TexHuka drag-and-drop, — Bce 3To, Kaza-
Joch Obl, cTupaeT pasianuusa B padbore ¢ OC UNIX u, Hanpumep, ¢ Windows XP.
Ho B3rnsHute BHMMAaTelbHEe HA KpaH MOHMTOpPA — U Bbl 00s3aTelbHO HalineTe
XOT$1 Obl OTHO OKHO MPOCTOro aadaBUTHO-LUGPPOBOrO TEPMUHAIA.

D10 — 6azoBasi Mojb3oBaresbekas cpena. Mutepdeiic KomaHAHON CTPOKH MOXKET
nmokasaTbesl yerapeBiinM, Ho B ciaydae ¢ UNIX 3To camblil HemocpeacTBeHHBIH
CTMoco0 BBITIOJIHEHUSI MHOXECTBA HEOONBINUX 3a/a4 TOJb30BATENS WIU aIMUHU-
ctparopa. M mporpaMMa, ¢ KOTOpOU BBl 00SI3aTE€IbHO CTOJNKHETECh, — KOMaH/-
HBI WHTeprpetatop. [1o3ToMy 31ech MBI paccMOTPUM 0a30BbIH TTpUMep paboOTHI
B UNIX — ucnonb3oBaHue KOMaHAHON CTPOKM WHTepIpeTaTopa.
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KomaHaHbin nHTepnpeTtarop shell

Bce coBpeMmenHbie cuctembl UNIX mocTaBisitoTesl o KpaliHelt Mepe ¢ TpeMsl Ko-
MaHIHBIMI uHTeptipetaTopamu: Bourne shell (/bin/sh), C shell (/bin/csh) u Korn
shell (/bin/ksh). CymecTByeT elme HECKOIHKO WHTEPIIPETATOPOB CO CXOTHBIMU
dyuxuuamu, Hanpumep Bourne Again shell (bash), tcsh, zsh.

KomanaHelii MHTEpOpeTaTop 3aHMMAET BaXXHOE MECTO B ONEpPallMOHHON cHUCTEME
UNIX, npexae Bcero, 0iarogapsi CaeAyl0OlMM O00CTOSTEIbCTBAM:

1. TlepBast mporpamma, ¢ KOTOPO# MO CYIIECTBY HauMHaeTcsl padoTa TMojib3oBare-
Jisl, — KoMaHaHbI uHTeprperatop. B UNIX peanusyercs ciaenywoniuii clieHa-
puii padotsl B cucteme (puc. 1.8):

e [IpY BKJIIOYEHUM TEPMMHAJIA AKTHUBU3UPYETCS IMPOLECC getty (1M), KOTO-
Pblii SIBJISIETCSI CEPBEPOM TEPMUHAIBHOIO JOCTYIA U 3aIlyCKaeT Hporpammy
login (1), KOTOpasi, B CBOIO OuYepe/lb, 3alPallMBaeT y I10Jb30BaTE/s] UM U
apojib (BOMPOCKI, CBS3aHHbIE ¢ 3allyCKOM IPOrpaMMbl login (1), OyayT
paccMOTpeHbl 6 etase 3);

e €C/IM TOJIb30BaTENb 3aPETUCTPUPOBAH B CUCTEME W BBEN MPABWIbHBIN Ma-
poJib, login (1) 3alycKaeT IporpaMmy, VKa3aHHY0 B TOCJIeNHEeM Toje
3aMMCcH TToTh3oBatels B daiine /etc/passwd. B mpuHIINIIE, 3TO MOXET OBITH
Jobast mporpamMma, Ho, Kak MpaBUJio, — 3TO KOMaHIHbBIM UHTEPIIPETaTOP;

e MHTEPIIPETATOP BBIMOJIHSET COOTBETCTBYIOIIMI KOMAHAHBINA (aia MHUIMA-
JIM3AUMU U BbIIAET HA TepMMHAN MoJb30oBaTens mpurnaiienue. C 3Toro
MOMEHTA IOJIb30BaTe/b MOXET BBOIUTb KOMAH/IbL;

e HTEPIIPETATOP CUMTHLIBACT BBOI ITOTB30BATENsI, TIPOU3BOAUT CHHTAKCHYE-
CKWI aHajn3 BBEJCHHOW CTPOKWU, TTOACTAHOBKY INA0NIOHOB M BBHITIOTHSIET
JeiicTBIE, TpeANNcaHHOe TIONb3oBaTeeM (3TO MOXET OBITh 3aIyCcK TMpOo-
rpaMMBI, BBITTOTHEHNWE BHYTpeHHeH (YHKINN WHTEepIIpeTaropa) Win cood-
maet o6 ommoKe, €CIM TIporpaMMa W (GYHKIINS He HalaeHH!;

e [0 OKOHYAHUM PAOOTHI MOJb30BATENb 3aBEPIUAET PAbOTy ¢ UHTEPNPEeTaTo-
POM, BBOJS KOMAHAY exit, U BbIXOAUT U3 CUCTEMBI.

2. KoMaHaHBINM WHTEpIIpeTaTop SBAsieTCs YIOOHBIM CPEeJACTBOM MPOTrpaMMHUPO-
BaHUsl. CUHTaKCUC SI3bIKA Pa3TUYHBIX KOMAaHAHBIX MHTEPIPETaTOPOB HECKOJb-
KO OTJIUYaeTcsl. YCJIOBHO MOXHO BbBIACIUTb JBE TPYIIbI WHTEPIPETATOPOB:
¢ C-nopobHbIM cuHTakcucoMm (csh, tcsh) u uHTeprnperatopsl Bourne-tumna
(sh, bash, ksh). B kauecTse 6a30BOro Mbl pacCMOTPUM KOMAHIHBIM MHTeEpIIpe-
tatop Bourne. C moMolbio UHTEPIIPETATOPa MOXKHO CO3/1aBaTh CJIOXHBIE MPO-
TpaMMbl, COCTAaBJISISI WX, KaK W3 KUPMUUYMKOB, M3 CYHIECTBYIOIIUX YTUIUAT
UNIX. ITporpamMMbl Ha SI3bIKE UHTepIpeTaTopa Ha3blBAIOT KOMAHOHbIMU (aiinami,
cKpunmamu Vv cyenapusmu. VIHTepNpeTaTop CUYMTHIBAET CTPOKU M3 KOMaH-
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HOTO (1)21171.]'[3_ 1 BBIMTOJTHACT UX, KaK €CJIN OBl OHU OBUTH BBCICHDBI TTOJIB30BATC-
JIEM B KOMAHJIHOM CTPOKE.

[ getty
[gstty , (¢ Idevltty04
["getty . /devitty03
¢ /devitty02
gety ¢ /devitty01

[etc/gettydefs

iL letc/default/issue

—_—_—— e — ——— - =

I HOME (etc/passwd)

. I LOGNAME=logname
login —* PATH=/usr/bin:

I
I
1
SHELL (etc/passwd) :
1
)

|
iL : MAIL=/var/mailllogname
|

[etc/profile
-sh $HOME/.profile
/etc/motd

\
UNIX(r) System V Release 4.0 (sunnit.ifmo.ru)
St .Petersburg RUNNet node
Institute of Fine Mechanics & Optics
login:”andrei
Password:
Last login: Wed Apr 30 15:23:15 from telemak.ifmo.ru
Welcome to our server!
Please, remove unnecessary files!
With problems contact fok@sunnit.ifmo.ru
$
- J

Puc. 1.8. lNpoueccol, obecnevmBaiolipe BXOL Nonb30BaTeNns B CUCTEMY

3. Kak yxke yITOMHUHAJIOCh, TIPU BXOJE TIOJNB30BATENS B CHCTEMY 3aITyCKaeTcs ero
MHUIMAIUM3ALMOHHbIA CKPUIIT, BBIUIOJHSIOUIMNA HECKOJbKO (YHKIIMI: ycra-
HOBKY TIyTH IOWCKA TIpOTpaMM, WHUIIMAIN3ALNNIO TepMWUHAa, OTpelacieHne
PAaCIOIOXKEeHHUS IIOYTOBOIO siliyKa. IIoMMMO 3TOro MOXeT ObIiTh BbLIOJHEH 1ie-
JIBIA psIA TTOJIE3HBIX AeHCTBUI, — HaANpuMep, ycTaHoBKa TpuriamieHus. CKo-
pee Bcero, BaM IpujeTcsi "Mmokomnarbcsa' B aToM (daiine, mo KpaiiHeir mepe,
YTOOBI HOOABUTH HEOOXOOWMEBIE TYTH TIoMcKa. MHMITMaMM3alnOHABIA CKPUTIT
HaXOAUTCS B JOMALIHEM KaTajore [oJb30BaTe/Isl.
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i1t pa3HBIX KOMaHIHBIX WHTEPIIPETATOPOB MCIIONB3YIOTCS PA3TMIHbBIE CKPUII-
Thl MHUIIMAU3auu (tadm. 1.11).

Ta6nuya 1.11. Ckpuntsl HULMaNN3aLmum

KomaHpaHblit uHTepnpeTaTop CKpUNT MHULMaANN3aunu
Bourne shell (sh) .profile

C shell (csh) Jogin u .cshrc

Korn shell (ksh) .profile u .kshrc

Bourne-Again shell (bash) .profile, .bash_profile un .bashrc

Cxpuntsl .profile, .bash profile u .login BBIMOIHSIIOTCS TTPU MEPBOM BXOJIE B CHC-
teMy. Ckpuntsl .cshrc, .kshrc u .bashrc BBITTONHSIOTCS TIPU KaKJAOM 3arycke
MHTEpIIpeTaTopa.

4. Hakonel, cTapT onepalMOHHON CHCTEMbI IPOMCXOAUT B Pe3yJbTaTe BbINOJI-
HEeHUS CKPUTITOB WHUIMATHU3aMn. Ecim BaM mMoHamoOnTCes MOAMGUIINPOBATE
[polecc MHUIMAIU3AIUMK (HAIpuMep, 100aBUTb HOBbIH CHCTEMHBIA CEpBUC),
TO TIPUAETCS 3aTMSTHYTh B 3TH CKPUTITBHI.

CuHTakcuc a3bika Bourne shell

OcHoBHag 3a7a4a KOMaHIHOIO MHTEPIIPETaTopa — IPENOCTABUTH I10J1b30BATE/IO
BO3MOXHOCTD 3(pheKTUBHOI U KOM(pOPTHOI padoThl B cucteMe. JItoOoi u3 cTaH-
JApTHBIX KOMAHIHBIX MHTEPIIPETaTOPOB MMEET PA3BUTHIN SI3bIK MPOrpaMMMUpPOBa-
HUS, TIO3BOJSIONINM pelrarh 3amadn 000 CIOKHOCTY B peXMMe KOMaHTHOM
CTPOKHU U CO3MaBaTh KOMaHIAHbIe (haiibl MIS BHIIOJHEHUS IMOBTOPSIOIIMXCS AC-
cteuii. [IporpaMMupoBaHne Ha SI3BIKE KOMAaHTHOTO WHTEpIIpeTatopa — YBIEKa-
TeJIbHOE U MHTEPECHOE 3aHSTUE, MO3BOJIIONIEe ObICTPO U OPUIMHAIBHO ABTOMA-
TU3UPOBATh PYTUHHBIE IeHCTBUSA TIONB30BaTeNsl, caeilaTh paboTy B CHUCTEMe
nerkoii u acpgexkTuBHoil. Ciaeayer, ogHAKO, UMETh B Buay, uto shell siBasiercss MH-
TepIPEeTaTOPOM, OH CUYNTHIBAET KOMAaHABl W3 KOMaHAHOTO haiijla omHy 3a APYyroi
1 BBIITOJHAET UX, KaK eCcd Obl OHU IOCIEI0BATEIbHO BBOAWIKMCH I10Jb30BaTEIEM
¢ TepMuHana. [1pm TakoM xapakrepe pabOTHI TPYTHO OXWAATH OOJBIION Mpom3-
BOIMTEIbHOCTH, OJHAKO B DTOM cilydyae 3(hQPEeKTUBHOCTb OIpenensdeTcs IpocTo-
TOM WM HADISMHOCTHIO. Ecam e TpOW3BOMMUTENBHOCTD MPOTpaMMBI WTpaeT TJIaB-
HYIO pOJib, TO CaMbIM 2(MGEKTUBHBIM CPEACTBOM IMO-IIPEXHEMY OCTAETCS S3bIK
porpammupoBanust C.

B sTOoM paznene mpuBeneHbl cBeieHUsT 00 OCHOBHBIX CBOMCTBAaX KOMaHAHBIX WH-
TEpIIpeETaTopoB Ha MpuMepe sg3bika Bourne shell. DT cBeneHUs TOMOTYT BaM pas3o-
OpaTbesl B CHCTEMHBIX CKPUTITAX, CAMOCTOSITEIHbHO HAMMcaTh U OTJIQANTh TIpoCTeiime
KOMaH/IHbIe (hailyibl, TIOJTHEE UCTIONB30BaTh MOIL MHTEpIIpeTaropa B ceaHce UHTEpP-
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AKTUBHOM pa6OTbI. OI[HaKO JAaHHOE OIMCAaHUE HU B KOEM CJIy4da€ HE ABISICTCS
TIOJIHBIM PYKOBOJICTBOM ITIO IIPpOrpaMMHUPOBAHNIO HaA SI3BIKE KOMAHIHOTO WHTEP-
nperaropa 1 HE MOXKET 3aMCHUTDb CUCTEMHYIO TOKYMEHTALIUIO.

O6Luit cMHTaKCMC KOMaHp,

ITpu BXOmE B cHUcTeMy B MHTEPAKTUBHOM ceaHce Tocje BBITIONHEHMSI BeeX WHU-
MANU3AIMOHHBIX MPOLEAYp, MOJAb30BaTeNb TOJyYaeT Ha 3KpaHe TpurialieHue
K BBOJY KOMaHbl, B HAIIUX MpuMepax cumBon $. Ilonb3oBareib HaOMpaeT UHCT-
PYKIIMIO U HaXMMAaeT KiaBullly BBojaa. KoMaHIHBIN uUHTeprpeTaTop YuTaeT BBe-
JIEHHYIO TIOJIb30BaTesIeM CTPOKY, pa3fielisieT ee Ha CJoBa, BBIMONHSET TpeOyembie
TMOJICTAHOBKM W Ha3HAYEeHWS] M UCTIONHSET MoJydyeHHYo komaHay. CrnoBa pasjie-
JISIIOTCS TIPOOENbHBIMU CUMBOJIaMU (TTpoOeiaMu, cCUMMBOJIaMU TaOyJIsIIIuT), YUCITO
HepaszieJeHHbBIX TTPoOeTbHBIX CUMBOJIOB 3HAUCHUSI HE UMEeT.

HHcTpyKLMs MHTEPIPETaTopa COCTOUT U3 HeoO0s13aTe/IbHOr0 HasHAueHUsl Iepe-
MECHHBIX, COOCTBEHHO KOMaHIbl U Heo0d3aTe/IbHOrO nepeHalpaBJI€HuA ITOTOKOB
BBOJA-BbIBOAA:

$ PATH=/home/andy/bin:/bin 1ls -1> /tmp/ls res #Cmmcox Qaiios

B sTOM mpuMepe TIPUCYTCTBYIOT BCe€ BO3MOXKHEIE 3JIEMEHTHI WHCTPYKIIMH. MBI
MOTpeOOBATN BBITIOTHEHNSI KOMAHIB 1s C KJIIIOYOM —1, HO OTPaHWYWIN O0JIacTh
TTONCKA 3TOi KOMaHHl Kataioramu /home/andy/bin u /bin, 3amaB Ha BpeMsl BbI-
TTOTHEHNSI KOMAaHIBI COOTBETCTBYIOIICE 3HAUCHNE MepeMeHHoi pATH. Ecim B Ka-
tayore /home/andy/bin ecth uctmomHsIeMbIil Gaitn ¢ mMeHeM Is, To oH Oymer 3a-
MyIIeH Ha WCIMOJTHeHWe. B TpoTWBHOM ciydae OymeT BBITOJTHEHAa KOMaHaa
/bin/1s. Pe3yabTaT McTONHEHUS] KOMaHIbI (€€ CTaHAAPTHBIM BBIBOM) OyaeT To-
MellleH B aiin Is res B kartajore /tmp (mepeHanpaBieHUe BBIXOAHOTO TOTOKA).
CroBa, pasMellieHHBIE TTOCIe CUMBOJA #, SBIAIOTCA KoMMeHTapreM. CieayeT oT-
METUTb, YTO 3HAUEHWE TIePeMEHHON He M3MeHseTcs B pe3yjbTare HasHauyeHWS,
TTpeIBapsIIONIero KOMaHIy: 5TO HasHadeHWe ACHCTBYET TOJNHKO Ha BpPeMS BBITION-
HEeHUS KOMaH/IBI.

Komangamu moryt ObITh BcTpoeHHble pyHKUMM, GYHKIMU KOMAHAHOIO HHTEP-
[IpeTaropa, OoIpelaeeHHbIe [10Nb30BaTeAeM, U BHEIIHHUE MPOTPaMMbl U YTUJIMTHL
HCMOHsAeMble OMHApHBIE (alabl U CKPUIITHI.

KomaHabl MOTYT UCTTONHATBCS TTOCAen0BaTe/IbHO (CHHXPOHHO), TOTAA TIpUTaiie-
HHUEe K BBOAY CHEAyIOIed WHCTPYKIIUU TOSBISETCSI TOJBKO TMOce BBITTOJTHEHUS
rocieaHel BBeJeHHON KOMaH/Abl, WM B (hOHOBOM KaHaje (acuHxpoHHo). [lTpu
ACUHXPOHHOM WCMOJHEHUU KOMAaHJbl WHTEpIIpeTaTop He JMOXHWAAeTCs ee 3aBep-
IIEHNUS JUIS BBIIAYM MPUTJIAIIEHUsT K BBOAY. 3HAK & B KOHIE WHCTPYKIIUN YKa3bi-
BaeT Ha HEOOXOINMOCTh ACHHXPOHHOTO UCTIONHEHUS:

$ find /home -name core —-print > s/tmp/cores 2>&l &
B sroii komanzne noucka B karajuore /home (aiiioBp o MMEHU COIe BCE IOTOKM

BBIBOJIA IIepeHAampaBieHbl B (aiin /tmp/cores, YTOObl BLIBOA KOMAHIbL HE CMEIlM-
BaJICS C BBOAOM CJIEAYIOIMX KOMAHI M He CO3IaBajl MOMEeXH B padoTe.
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BrIxogHO# TTOTOK KOMaHIBI MOXET OBITh HampasjieH He B ¢aiiyi, a Ha BXOI JIpy-
roll KOMaHAbI:

S find /home -name core -print | wc -1

Takag nemouka HasbiBaeTcs KOHBeliepoM. KoHBelep MOXeT COeNMHSTb MpOu3-
BOJIbHOE YMCJI0 KOMAHA-2JIeMEHTOB.

Ha OTHOM CTPOKE MOXKHO Pa3sMECTUThb HECKOJIBKO MHCTPYKI II/]ﬁ, pas3acimB NX 3HAKaMU
& WIHA ;, &&, | |. 3HaK ; YKa3bIBACT HA IMOCIIEA0BATEIIbHOC NCIIOJTHCHNE KOMAHI!:

$ mkdir newdir; cd newdir
CHavana cos3gaguM karanor newdir; OToM MepeieM B HEro.

3HakaMU s W || obo3HAYaeTcsl YCIOBHOE BHITIONHEHWe KoMaHn. Kaxkmas cuH-
XPOHHO BBITTOTHSIEMass KOMaHIA OCTABJISIET WHTEPIIPETaTopy KOI Bo3Bpara — Iie-
Jloe YMCJI0, YKasbIBamolllee Ha CTeTeHb MOCTWKEHUST pesynbrata. Kom BosBpara
XpaHHUTCS BO BCTPOCHHON TepeMeHHOM, 3HaYeHWe KOTOPOUW MOXHO TONYINTH
¢ TIOMOIIBI0O KOHCTPYKIINKM $?, TIOCNTE Yero — TIpOoaHaTM3upoBarh ero. HymeBoit
KOJl BO3BpaTa COOTBETCTBYET YCIIEIITHOMY 3aBepIIeHUI0, BCE OCTATHHBIC CUMTAIOT-
ca Heymadeii. Eciu e KoMaHIBI pasueiieHbl 3HAKOM &&, TO BTOpas U3 HUX Oyaer
BBITIOTHATRLCS TOJIBKO B CIIydae YCTIEITHOTO 3aBePIICHUS TIEPBOIA:

$ mkdir newdir && cd newdir

Ecnu ynanochk cosgarb katanor newdir, To mepeiiieM B Hero. 3HAaK || IpUBeIET
K BBIIOJIHEHUIO BTOPOI KOMAHIbl TOJBKO B Cilyuyae Heyclexa IepBOii.

Heckonbko MHCTpYKIMIT MOTYT OBITh OOBeTMHEHEBI B TPYIIBI-CITMCKY. TS BBIIE-
JIEHWS TPYIT UCTONB3YIOTCS GUTYpHBIE W KPYTJIBIE CKOOKM:

S tar —¢f - . | (cd newdir; tar —xf -)
NI
S hello() { echo “Hello,” S$LOGNAME “!”; }

CHmcoK B KPYTIBIX CKOOKAX BBHITIONHSETCS HOBBIM 3K3EMILISIPOM WHTEPITPETATO-
pa, KOTOPBIN He HaclemyeT TIepeMEHHBIX WHTEPITPETATOPA-POANTEIS W HEe MOXKET
WX W3MEHUTD, CITUCOK B (PUTYPHBIX CKOOKAX MCTIOTHSAETCS TEKYIINM MHTEpPIIpeTa-
TOPOM.

PaSZ[eJIl/ITeJIb ; B CIIMCKE PABHOCUJICH CHMBOJY I€PEBOJA CTPOKHU, CIACAYIOLINE
CIIMCKU UACHTUYHDbI:

{ commandl; command?; ..commandn; }

n

{

commandl

command?2

commandn

}
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KomaunHbIil haitn npenctaBisieT codolt oOBIYHBIN TEKCTOBBINM (haiijl, B KOTOPOM
3allMUcCaHbl MHCTPYKLIMKU UHTEpHpeTaropa. KoMaHIHbIA UHTEPIPETATOP CUUTHIBAET
3TH MUHCTPYKIUHU U3 aiiyia u mocienoBaTeIbHO BBITIOJHSIET UX.

IMocKoMBEKY IS UCTIOTHEHUsI KOMaHIHOTO haiia co3aaeTcsl HOBBIN 3K3eMIUTAP
UHTepaperaropa (B CUCTEME MOIYT CYILECTBOBATh CKPUITHL AJISI PAa3IUYHbIX WMH-
TEPIPETATOPOB), UMsI WHTEPIPETUPYIOIICH KOMAaHABI MOXHO YKa3aTh SIBHO, TO-
MECTUB ero B IIepBoii cTpoke ¢aiiyia cleaylolnuM oOpa3soM:

#!/bin/sh

B pmanHOM ciyyae TOCIEOYIONINIM TEKCT CKpUNTAa OyaeT WHTEPIPETUPOBATHCS
Bourne shell.

Tenepp nepeiinem Kk 6ojiee MOAPOOHOMY PACCMOTPEHUIO BCEX DIEMEHTOB MHCT-
PYKIINIT WHTEpIIpeTaTopa.

MmMmeHoBaHHbIe nepemMeHHbIe

B xomannHoii cTpoke MM B (ailie MOXHO ONpeneauTb MU MCIOJb30BATh Iepe-
MEHHbIE, WIEHTUGhUIIUPYEMbIE UWMEHaMU-TeNnoYyKaMu  ajhaBUTHO-TTUDPOBBIX
CHUMBOJIOB, HAUMHAIOLIMXCA ¢ OYyKBbl WM CUMBOJIA noguyepkuBanus (). 3HaueHu-
€M TIepeMeHHOM SIBIISIETCS] CTPOKa, KOoTopasi TiepenaeTcsl IpUCBOEHUEM:

$ var=value
TAC var — UM HCpCMeHHOﬁ, d value — €€ 3HAUYCHUC.

3HaueHNe TepeMEHHOI MOXHO TIOJNYYMThb, UCTONb3ys 3Hak sl. Hampumep, BbI-
BECTU 3HAYEHME MePEeMEeHHOM name HA DKPaH MOXHO C ITOMOILbIO KOMAHIbl echo
CEMYIONINM 00pa3oM:

S echo $name

Tak xe MOXHO TIPUCBOUTH APYrol TMepeMeHHON (namel) 3HaUYEHUE TIEpeMEHHON
name:

$ namel=$name

3HayeHue MEePEMEHHOM MOXHO IPUCBOUTb C [OMOILbIO ITOJACTAHOBKU PE3YJibTaTa

UCTIOJHEHUSI KoMaHA (cm. paszden Odaunoii enaewt "lloocmanoéKu, euinoaHsemvie
Komarnouvim unmepnpemamopom”). CUHTaKCUC MPUCBOSHUS IIPU 3TOM CIEAYIOLIUIA:

$ var="command’

[Ie var — UM IEPEeMEHHOH, a command — Ha3BaHue KomaHabl. Hampumep,
KOMaHIa pwd (1) BBIBOAUT CTPOKY CO 3HAYCHUEM TEKYIIECTO KaTtajiora:
S pwd

/usr/home/svromanov/test

I He nyrars ¢ npurnamenuem Bourne shell!
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MoxXHO TIPUCBOUTH MEPEMEHHON cdir MMsI TEKYIIETO KaTajora, KOTOpPOoe COoXpa-
HUWTCSI B HEM:

$ cdir="pwd"’

S echo S$cdir

/usr/home/svromanov/test

$ ed /usr/bin

S pwd

/usr/bin

S ed S$cdir

S pwd

/usr/home/svromanov/test

INpn wcmonb30BaHNM TIepeMeHHOM, HANpUMep var, KOMaHIHBIN WHTEpIIpeTaTop

TTOICTABISICT BMECTO Svar ee 3HaueHWe. bojee cIoXHbIe CHHTAKCHYECKIE KOHCT-
PYKIINU TIONTYYeHUs 3HAUYCHWS TIepeMeHHO TTpuBenaeHE B Tabm. 1.12.

Ta6nuya 1.12. Criocobbi ros1y4eHnsi 3Ha4YeHUs rnepemMeHHo

KoHcTpyKuns BoiBop,

$var 3HayeHue var; HUYEro, ecyim NepeMeHHas var He onpegeneHa

${var} To xe, HO oTAeNseT UMs NepeMeHHoN var OT NocseayloLmUX CUMBO-
yioB

${var:-string} 3HaueHue var, ecyim onpegesieHo; B NPOTUBHOM Cllyyae — string.

3HayeHune var Npu 3TOM He N3MeHsIeTCs

${var:=string} To e, HO ecnu NepeMeHHas var He onpefenieHa, el NpuceaunBa-
eTCsl 3HaYeHne CTPOKN string

${var:?string} Ecnu nepemeHHas var He onpefeneHa, BbIBOQUTCS CTPOKa string
1 NHTeprpeTaTop npekpatlaet paboty. Ecnu ctpoka string nyc-
Ta, TO BblBOQUTCA cooblleHne var: parameter not set

${var:+string} Ctpoka string, €cnu nepeMeHHas var onpegesieHa, B NpoTue-
HOM ciyyae — Hu4ero

an/IBCI[CM HECKOJIBKO TIPUMEPOB, UCIIOJIb3Yysl KOMAHAY echo:
$ var=userl

$ varl=user2

S echo $varl

user2

S echo ${var}l

userll

$ echo ${varl:+"do you want to redefine var?"}

do you want to redefine var?
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Hns HopManbHoit padotsl B OC UNIX psin mepeMeHHBIX J0JKEeH OBbITh ompese-
JIeH W 3aBUCUT OT TeX MPWJIOXEHUH, ¢ KOTOpbIMU Bbl padoraere. [TpuBeneM He-
CKOJIbKO Haubosiee ymoTpeOUTeNbHBIX MepeMeHHBIX (Tabm. 1.13).

Ta6nuya 1.13. pumepbl 06a3aresIbHbIX NEPEMEHHbBIX

Nmsa OnuncaHne Bo3MoXHoe 3Ha4eHune no
yMon4aHmio

HOME Karanor BepxHero ypoBHsi Nosib3oBatesnsi /usr/'Iogname'2

PATH Mouckoselii MyTb /bin:/etc:/usr/bin:.

MAIL Nms noytoBoro awimka /usr/spool/mail/'logname’

TERM Umsa TepMuHana ansi

Psl MepBuyHOE NpurnalLeHne KOMaHgHOro # OnA cyneprnonib3oBatesisi u $
WHTepnpeTaTopa ANl BCeX OCTasIbHbIX

Ps2 BTopuyHoe npurnalleHne KOMaHIHOMo >
WHTepnpeTaTopa

HavannHoe okpyXeHHe Balllero ceaHca YCTAaHABIWBACTCS TPOTpaMMOi login (1)
HUCXOJs U3 3amuceli B daite maposeit u uMmeeT cienywiuii Bun (tada. 1.14).

Ta6nunya 1.14. HauyanbHoe oKpyxeHne ceaHca

MepemeHHas oKpy>XXeHMsA Mone caitna naponen
HOME=[0OMaLLHWIA_KaTasor 6
LOGNAME=3apermcTpupoBaHHoe _1Ms 1

PATH=/usr/bin: —
SHELL=uHTeprpeTaTop_ceaHca 7
MATIL=/var/mail/3apeructpupoBaHHoe_umsa 1

TZ=BpeMeHHas_30Ha onpegeneHo cucTtemoli

l'[epeMeHHaH HOME HMCITOJIB3YETCS KOMaHJIOM cd, KOTopas CIYXKHUT IJIsI CMEHBI TE-
KYILIETro Karajiora:

S pwd

/u/usr

> B aHHOM NpyMepe YTHINTA logname (1) BBIBOAMT PETHCTPALIHOHHOE MMsl MOJIb30OBATE-
Jisl, TaKuM oOpa3oM sl TMosb3oBaTensi andrei mepeMeHHass HOME TPUMET Cliedylollee 3Hayue-
Hue: /usr/andrei.
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$ cd some/new/directory
S pwd

/u/usr/some/new/directory

B pesysibrare Texkyiium Karaniorom (KOMaHia pwd (1) BbIBOAMUT HA TEPMUHAI I10JI-
HOe MM$ TeKYyIIero Karajora) cTaHoBUTCS /u/usr/some/new/directory. Bbi3oB
KOMaH/Ibl cd 0e3 mapamerpa 3KBUBAJICHTEH CJIEAYIOLIEMY BbI30BY:

$ cd $HOME
KOTOprﬁ BEPHET BAC B JIOMAITHUNA KaTaJIOT.

[lepeMeHHass PATH CAYXMT IJII MOMCKAa KOMAHAHBIM MHTEPIIPETATOPOM 3aIyc-
KaeMbIX Ha BBIIOJHEHME MMPOrpaMM, €cld UX UMs He colepxkuT mytu. Hampumep,
IIpY 3aI1yCKe IPOrpaMMbI:

$ run

WHTEPIIPETaTop TOIBITaeTC HAWTH (aiiyr run B KaTajorax myTH Toncka. B To xe
BpeMsT TIpM 3aITycKe TIporpaMMBI run ¢ yKasaHWeM TYTH, TiepeMeHHas PATH HC-
TTOTH30BAThCH HE OYIeT:

S ./run

B mocnennem npumepe ObLIO 3aJaHO OTHOCHUTEIbHOE MMS IMPOrpaMMbl (OTHOCH-
TeJIbHO TEKYILIero Karajora, obozHayaemoro Toukoit). Ilpeanonaraercs, uyro daiin
[POrpaMMbl UMEETCS B TEKYIIIEM Karajiore, B IPOTMBHOM CJlyyae KOMaH/IHbIA MH-
TEpPIPETATOP BbIBEAET CO0DIlIeHUE 00 OLIUOKE.

Karamorn mouncka B HCpCMeHHOﬁ PATH pasacJI€Hbl CUMBOJIOM :. 3aM6TI/IM, 4ToO
TCKYU_[I/Iﬁ KaTrajior TMOoMcKa AJOJDKEH OBITh 3aaH SIBHO (C TTOMOIIbIO CUMBOJIA .),
WHTEPNPETATOP HE MPOU3BOAUT IMMONUCK B TEKYIIEM KaTaJIOTE IO YMOJIYaHUIO.

IMonck 3amyckaeMbIX TIPOTPAMM B TEKYIIeM KaTajore TanT TOTEHITNAIBHYIO
OIACHOCTb, IOITOMY [JISI CYIEpIoJib3oBaTeNs MNepeMeHHass PATH OObIYHO WMHM-
nuanusupyetrcs 6e3 cumposia "Touka'. PaccMoTpuM cienyolyo cuTyalnui. 3J10-
YMBIIUIEHHUK CO3MaeT IPOorpaMMy, HAHOCALIYI0 Bpeln cucteMe (yIAISIOLIYIO
daitm maponeit), TMoMelaeTr ee B Karajor OOIIEro TOJb30BaHUSI, HAMpHUMeEp
B /tmp, OTKPBITHIA HA 3alUCh BCEM II0Jb30BATEISIM CUCTEMBI, ¢ UMeHeM Is. W3-
BecTHO, 4ro B UNIX cymecTByeT ctanmapTHas KoMaHaa 1s (1) (oHa OOBIYHO Ha-
xoauTcs B Karanore /bin), BhIBOAAILIAS HA dKpaH cnucok daiinoB katanora. Jo-
MTyCTUM TeTephb, YTO aIMUHUCTPATOP CUCTEMBI JAeiaeT TeKYIIUM Karajor /tmp u
XOYeT BBIBECTU CIMCOK (ailioB gaHHoro karajora. Ecau tekyuuit xataiaor (.)
pacriojloXeH B TIYTU TMoucKa (MepeMeHHOM PATH) paHblile kKaTajora /bin, To Bbl-
MOJHUTCS IIporpaMma, "MOMIOXEHHas" 3J10yMbIlIEeHHUKOM. Jlaxe ecnu Tekyliui
KaTajIoT yKa3aH IMOCIeTHNM B TIYTH TIOWCKA, BCe paBHO CYIIECTBYET BEPOSITHOCTD,
YTO BbI 3aXOTUTE 3allyCTUTb KOMAHIy, KOTOpas paclojioKeHa B Karajore, He Io-
MaBIIeM B TIEPEMEHHYIO PATH, U TEM CaMBIM 3aIlyCTUTE "TPOSHCKOTO KOHS .

IlepeMeHHas MAIL ompenensdeT MECTONOJOXEHHUE Balllero IIOYTOBOIO SIIMKA,
MPOrpaMMbl PAbOThI ¢ DJIEKTPOHHOM IOYTON UCIOJB3YIOT 3Ty mepeMeHHylo. [le-
peMeHHas MAIL MHMLMaIu3upyercs mporpaMmmoii login(1).
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TlepemeHHas TERM COJAEPXKUT UMS TEPMUHANIA U UCTIONB3YETCSl MTporpaMMaMu JJIst
JIoCTyna K 6a3se danHbix mepmunasos. OOBIYHO 3TO TIPOrpaMMbl, obecrieurnBarole
TTOJTHOSKPAHHBIN pexXuM PaboThl, IBETA U CUCTEMBI MEHIO (PeJaKTOPhI, pa3inuy-
HBbIe ToJib3oBaTeNibckue obosouku). TTockoabky HaboOpbl KOMaHA padoOTHI ¢ pas-
JINYHBIMU TEPMUHATAMU OTJIWYAIOTCS JPYT OT NIPYra, WCTOJNB3YETCS CIEIUATbHAS
0aza TaHHBIX, TJE XPaAHSITCS KOHKPETHBIE KOMaH/IBI JUISI KOHKPETHOTO TepMUHAA.

HepeMeHHbIe PS1 M PS2 yCTAaHABJIUBAIOT II€PBUYHOEC U BTOPUYHOEC NPUIIALLICHUA
KOMAHIHOI'0 MHTEPIIPETATOPA. Hepeulmoe npueaauienue yKasblBa€T Ha I'OTOBHOCTb
MHTEPIpPETaTopa K BBOAY KOMAaHJ. 3HaUeHUE BTOI MepeMEeHHOIl ycTaHABIMBACTCS
[PpU UCIOJHEHUU MHULMAIU3AUUMOHHOro ckpumra (.profile) npu Bxome Mojb30Ba-
T€JIAA B CUCTEMY U MMECT BUI S I OObIUHBIX OJb30BATENEH U # 151 CyIEepIIOJib-
30BAaTeJid. O,Z[HaKO BUJ IpUrjalieHud J€rkKko usME€HUTb, COOTBETCTBYIOLIUM 06pa—
30M 33JaB 3HaYeHue mnepeMeHHoi Psl. Hampumep, eciu Bbl XOTUTE, YTOOBI
B IIpUyIall€HUKU IIPUCYTCTBOBAJIO MM XOCTd, HA KOTOPOM Bbl pa60TaeTe, 33.,[[,81711“6
3HAYEHUE PS1 CAEAYIOLIMM 00pazoMm:

PS1l="uname —n ">"

B srom cinyuae, ecaid MMsL Balllell cUCTeMbl, Hampumep, telemak, mnpu Bxoae
B CUCTEMY KOMaH,Z[HbeI MHTCPHPETATOP BbIBCACT CACAYIOLICEC NPUITAILICHUE!
telemak>

Bmopuunoe npuesauwenue nosBASETCA, €ClIM Bbl Haxanu kiapuiny <Enter>, cuH-
TaKCHYeCKU He 3aKOHYMB BBOA KoMaHabl. Hampumep:

$ while : HaxaTue kiaBumm <Enter>
> do HaxaTue kinaBumm <Enter>
> echo Ilpuser! HaxaTne kiasumy <Enter>
> done HaxaTue kiuaBumm <Enter>

ITocne atoro Bel yBuaute cioBo "I[Ipuet!", BeIBoIMMOE Ha 3KpaH B O6CKOHEUHOM
uukie. (Ecnu Bbl Bce-Taku BOCIPOW3BEIW STOT TpUMEp, HAXMUTE KIABUIIU
<Ctr] >+<C> mmm <Del >.)

[lepemeHHbIe, KOTOpBIE OIpPENeNaeHbl, SABISAIOTCA BHYTPEHHUMU MepEeMEHHBIMU
KOMAHIHOIO MHTEPIpETaTopa U He MOMagaloT B €ro OKpyXeHMe aBTOMAaTUYECKU.
Takum obpazoM, OHM He MOIYT OBbITh MCIIOJb30BAHBl APYTUMU IMPOrpaMMaMu,
3alycKaeMbIMU M3 HHTeprperaTopa (OKpyxXeHHUEe HaciaeayeTcs MMOPOXISHHBIMU
npoueccamu). i TOro 4rodbl MOMECTUTb HEOOXOJMMbIE EPEMEHHBIE B OKPY-
JKE€HMe KOMaHIHOIO MHTEpIIPEeTaTopa U TeM CaMbIM CHEJaThb UX JOCTYIHBIMU IS
JPYTUX MPUIOXKEHUI, 5T MepeMeHHbIe JOKHBI ObITh OTMEYEHbl KAK IKCIOPTH-
pyeMbie. B 3TOM ciyyae mpu BbI30Be KaKOH-J1MOO MPOrpamMMbl OHH aBTOMATHYe-
CKM momagyT B ee okpyxeHue. Hampumep, mporpamma paboThl ¢ 2JAEKTPOHHOI
[OYTOI Inosiyyaer MMs Qaidla — [OYTOBOIO SIIMKA YEPE3 NEPEMEHHYIO MAIL,
[porpaMmMbl, paboTaloliMe ¢ TePMMHAIOM, HapUMep, IOJHOIKPAHHBIA perak-
TOp, oOpaiiaoTcsd K 0a3e JAaHHBIX TEPMUHATIOB, MCIOJB3YS MEPEMEHHYIO TERM.
PazpaboranHas Bamu IporpaMma TakxkKe MOXET IoJy4daTb 4YacTb HMHGOpMalUMKU
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yepe3 TiepeMeHHbIe OKpyXeHUs. [T 5ToTo OHA JOJDKHA MCTIOB30BaTh COOTBET-
cTByOIIME (DYHKINU (getenv (3C) U putenv (3C)), KOTOPbIE Mbl MOJApOOHEE pac-
CMOTPUM B CIIeIyOTIei TaBe.

BcTpoeHHble nepeMeHHble

IToMuMo mepeMeHHBIX, omnpeaeasieMbIX iBHO, shell UMeeT psin BCTPOEHHBIX Tepe-
MEHHBIX, 3HaUYeHUsI KOTOPBIX YCTAaHABIMBAKOTCS caMUM UWHTeprperaTopoM. Ilo-
CKOJIbKY BTO BHYTPEHHUE TepeMeHHbIe, UX WMeHa BHE KOHTEKCTa TMOJyYeHUSs
3HAYEHUS] HE UMEIOT cMbIcha (T. €. He CYIIEeCTBYET TIepeMEHHON #, UMEeT CMbICIT
JIUIIb ee 3HaYeHUe $4). DTU TepeMeHHble TIpuBeaeHbl B Taou. 1.15.

Tabnuya 1.15. BcTpoerHbie nepeMeHHble KOMaHAHOIO UHTeprpeTaTopa

MepemeHHasn CopepxaHne

81, s2, ... MNo3uumoHHble NnapamMeTpbl, NepefaHHble MHTeprpeTaTopy

S# Yucno nosmUMOHHbIX NapaMeTpoB

$? Kopg BosBparta nocnegHero CUHXPOHHO BbIMOSIHEHHOMO Npo-
uecca

$8 PID TekyLuero uHtepnpertartopa

$! PID nocnegHero npouecca, 3anyLieHHoro B oOHOBOM pe-
Xume

S* Bce napameTpbl, nepedaHHble HTepnpeTatopy. lpu 3a-
KIIOYEHUN B KaBbIYKN BOCMPUHUMAIOTCSA Kak € MHOE CJIOBO:
"$*ll — ll$1 $2 $3 "

se Bce napametpbl, nepedaHHble UHTepnpeTatopy. pu 3a-
KIIOUYEHUU B KaBbIYKM BOCMIPUHUMAIOTCSA KaK oTaesIbHble
cnosa:
"$@" = |l$1" "$2" "$3 .‘."

[To3u1lMOHHBIE MapaMeTpbl, NEPEAAHHbIE UHTEPIIPETATOPY IIPU 3allyCKE KOMaHII-
Horo (aiina, XpaHaT apryMeHTbl KOMAH/IbI, 3allyCTUBILEH MHTEepIIpeTaTop. 3Hadye-
HMSI apryMEHTOB 2TOM KOMAHAbl HeJb3d 3aJaTh IPOCTbIM IpucBoeHueM. Ilpu
HEOOXOAMMOCTH MX 3HAYEHUS MOXKHO YCTAaHOBUTb C IIOMOIIbIO BCTPOEHHOMI
(YHKLMU set:

$ set vall val2 val3

B pesyabrare nepeMeHHble $1, $2 M $3 NPUMYT 3HAYEHMs vall, val2 U val3 CO-
OTBETCTBEHHO. M3MEHUTHh 3HAYEHUS [MO3ULIMOHHBIX I1apaMeTPOB TaKXe MOXHO
C [OMOILIbI0 KOMaH/Ibl shift, KaK OyaeT nokasaHo jajiee. PaccMOTpUM HECKOJIb-
KO mpuMepoB (auctuHru 1.1—1.4).
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JlnctuHr 1.1. Tekct ckpunta test1.sh

#!/bin/sh
echo cxpunt $0
echo $1 $2 $3
shift

echo $1 $2 $3

3amycK CKpUIITA BBIUIONHSETCS CASAYIOLIUM 00pa3oM:
S ./testl.sh al a2 a3 a4

ckpunT ./test.sh

al a2z a3

a2 a3 a4

IMepemennasle $1, $2, ... $9 comepXar 3HAYCHUS MO3WIIMOHHBIX TTapaMeTPOB —
ApTYMEHTOB 3aIyIleHHOTO KoMaHmHoro daiima. B $1 HaxommTcsl TepBBIM ap-
TYMEHT (al), B $2 — a2 W T. A. IO IeBATOTO apryMeHTa. [1pn HeoOXOMUMOCTH TIe-
penaTth Ooblllee YNCIO apTyMEHTOB, TpebyeTcs MCIOIb30BaTh KOMAaHAY shift n,
TTPON3BOAMAIIIYIO CIBUT 3HAYCHWN apTyMEHTOB Ha n TO3WINH (11O YMOTIaHUIO —
Ha ofHy mo3unnio). [IpuBeneHHBINT CKPUTIT WUTIOCTPUPYET 3TOT MpueM. B mepe-
MEHHOYW $0 HaxOmWTCSd WM BBITOJTHAEMONW KOMAaHABI, TO €CTh 3aIyIIeHHOTO
ckpuTmiTa. 37ech IMeeT MECTO TOTHASA aHAJIOTHS ¢ MAaCCHBOM TapaMeTpoB argv[],
TTepemaBaeMoM TIporpamMme Ha si3bike C.

‘ Mpumevyanme }

B opurmHanbHon Bepcun Bourne shell Yyucno No3nUMOHHBIX NapaMeTpoB OrpaHnym-
BanocCb 4eCATbIO (C yYETOM HYNEeBOro): B COBPEMEHHbIX BEPCUAX KOMAHAHbIX MHTEP-
NpeTaTopoB TaKNX OrpaHNYeHuii HeT.

3HayeHUe $# PABHO YMCIY MNO3ULMOHHBLIX MapameTrpoB. Ero ynobOHO ucIonb3o-
BaTh IIPU IIPOBEPKE COOTBETCTBUSI YMC/A BBEACHHBIX I10/1b30BaTE/IEM I1apaMeTpOB
Tpedyemomy (iucTuHr 1.2).

JlnctuHr 1.2. Tekct ckpunta test2.sh

#!/bin/sh
if [ $# -1t 2 ]
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then
echo usage: $0 argl arg2
exit 1

fi

3amycK CKpHUITA BbIUIOJIHIETCS CIEIYIOLIUM 00pa3oM:
$ test2.sh

usage: test2.sh argl arg2

S test2.sh hl h2

$

B nmaHHoM mpuMepe MCIOJb30BaHbl: YCIOBHBIA OIepaTrop if M MPOBEpPKa, KOTO-
pBIe MBI PACCMOTPHM HITXKE.

Kon BosBpaTa mociieHel BBIMOJHEHHOM 3amauu ($?) ymoOHO WCMOJb30BaTh
B YCJOBHBIX BbIpaxkeHHUsX. Kak yxe ymoMMHaIoCh, IO MPaBUIaM IIPU YCIIELIHOM
3aBepIIEHUN 33Ja4Uu TeHepupyeTcsl KoJ Bo3Bpara, paBHbI (), HEHYJIEBOWH KO BO3-
BpaTa CBUIETEJbCTBYET 00 ouiubke. Koa Bo3Bpara CKpUNTOB IeéHEepUPYETCs C I0-
MOIIBIO BCTPOEHHOU (DYHKIINU exit n, TAE n — KOJ BO3Bpara (CM. JUCTUHT 1.2).

B mpumMmepe, mpuBemeHHOM B JMCTHHTE 1.3, ompenmensercs, 3aperncTpUPOBaH JIN
B CUCTeMe I10JIb30BaTelb ¢ UMeHeM sergey. I 2Toro mporpaMMoi grep (1)
TTPOM3BOANTCS TIOMCK cJioBa sergey B aiiyie maponeit. B ciaydae ymaum grep (1)
BosBpaiaer (. Eciu c1oBo He HalAeHO, TO grep (1) BO3BpalllaeT HEHYIeBOE 3HA-
YyeHWe, B JMAHHOM CJIy4yae 5TO CBHMICTEIBCTBYET, YTO ITOTB30BaTeNlb ¢ WMEHEM
Sergey B CUCTE€ME He 3aperMCTpUpPOBAaH.

Nuctunr 1.3. Tekcr ckpunta test3.sh

#!/bin/sh
grep sergey /etc/passwd
if [ $? -ne 0 ]
then
echo mosbzoBaTeNbE Sergey B CUCTEME HE 3apelUCTPUPOBaH

fi

Kaxpiii aktuBHbIi rpouecc B UNIX uMeeT YHUKaIbHbIA UAEHTU(UKATOP MPO-
ecca — PID. 3anyckast ckpunT, BBl MOPOXIAETE B CUCTEME MPOIECC ¢ YHUKAb-
HeiM PID. 3nauenue PID coxpansiercss B mepeMeHHOH $$. DTy MepeMEeHHYIO
yI0OHO WCTONB30BaTh B Ha3BAaHUSIX BpeMEHHBIX (haiijioB, TTOCKOJBKY WX WMEHa
OyayT YHUKAIbHBIMU (IUCTUHT 1.4).
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JNnctunr 1.4. Tekct ckpunTa test4.sh

#!/bin/sh
tempfile=/usr/tmp/tmp.$$

rm Stempfile

MNMepeHanpaBneHne BBoga-BbiBOAA

Kaxmas samyieHHas M3 KOMaHIHOTO WHTepIIpeTaropa IporpamMma TojayJyaeT Tpu
OTKPHITHIX TTOTOKA BBOIA-BBIBOMA:

O cTaHoApTHBIA BBOJ;
O craHmapTHBIN BBIBO;
O craHIapTHLIA BbIBOJ, OLIMOOK.

ITo yMomuaHuio Bce 3TH MOTOKM ACCOIMUPOBAHBI ¢ TepMUHAJIOM. To ecTh Jitobast
MporpaMma, He MCMOoJb3YIolasi Ipyrue NoTOKM, KpoMe CTaHAAPTHBIX, OyleT OXU-
JaTh BBOJA C KJIaBUATypbl TepMUHana. Bech BBIBOA 3TOH MporpamMMmbl, BKITHOUAs
cooOlleHnsT 00 olmoKax, OyaeT MPOUCXOAUTh Ha 3KpaH TepMUHana. boibioe
YUCIO YTUJINT, ¢ KOTOPBIMU BaM TPEACTONUT padboTaTh, UCTIONb3YIOT TOJIBKO CTaH-
JapTHble TOTOKU. [JIsT TakWX TporpaMM KOMaHIHBIM WHTepNpeTarop MO3BOJIsIeT
He3aBUCHMO TepeHanpaBisaTh MOTOKU BBOAA-BbIBoAa. Hampumep, MoXHO Toaa-
BUTHb BBIBOJ COODIIeHNH 00 oImuoKax, yCTaHOBUTh BBOA MJM BBIBOA M3 haitia u
Jlaxke Tiepeaarb BEIBOA OMHOM TIporpaMMEBI Ha BBOI IPYTOA.

B tabmuue 1.16 npuBeseH cMHTAKCUC T€PEeHAIIPABIEHMST BBOAA-BbIBOAA, a HA puc. 1.9
CXEMaTHYeCKU ITOKAa3aHbl IPUMEpPHI MepeHarpaBlIeHus] IOTOKOB.

Ta6nuya 1.16. [lepeHarnpasrieHue NOTOKOB BBOAA-BbIBOAA

UHctpykuna OnuncaHme

>file lMNepeHanpaBneHne ctaHgapTHOro NoToka BbiBoga B chaiin file

>>file Job6aeneHue B doaiin file faHHbIX M3 cTaHOAPTHOroO NOTOKa BbiBOAA

<file MonyyeHue ctaHgapTHOro Notoka Beoga u3 doaina file

plip2 Mepepava cTaHgapTHOro NOTOKa BbiIBOAA NPOrpaMMbl pl B MOTOK BBOAA p2

n>file MepeknioyeHne noToka BbiBOAA U3 dpalina ¢ geckpuntopoM n B dpaliin file

n>>file To e, Ho 3anucu gobaensioTea B doaiin file

n>&m CnusiHne NOTOKOB € AECKPUNTOpPaMU n U m

<<str "BBog 3gech": ncnonbayeTcs cTaHAAPTHbIMA NOTOK BBOAA A0 MOACTPOKU
str. [pn 3TOM BbLINOSHAOTCS NOACTAHOBKN METaCUMBOJIOB KOMaHIHOIo
UHTepnpeTaTopa

<<\str To e, HO MOJACTAHOBKI HEe BbINOHAOTCSA
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pl

file3 (0] Mpouecc p1 (0] Mpouecc p2

>>filel
file1
2>>filel 2>&1

>file2 —=—-=-=—=---- \

2>filel —==—===-- !

Puc. 1.9. lNpumep nepeHanpaBneHns cTaHOAPTHLIX MOTOKOB BBOAA/BbIBOAA

PaCCMOTpl/IM HECKOJIbKO IIPUMEPOB II€PEHAIIPABICHUA [IOTOKOB.

3al'ly0K HEKOI IIporpaMMbl BEIOCHUSA XKypHalla MOXHO BBIITOJIHUTL CACAYIOIINUM
obpazom:

$ logger >> file.log

Ilpu »1OM BBIBOA NPOIpaMMbl logger OyAeT 3allMChiBaTBCS B KoHel (aiiia
file.log, coxpansiga Bce npenbuayluue 3anucu. Ecnu daitna file.log He cyuiecTyer,
OH Oyaer cosgaH. B oriuumMe oT 3TOro, MCIOAb30BaHUME CUMBOJA > YKa3biBaeT,
YTO CHayaja CleiyeT OYMCTUTh (aill, a 3aTeM IIPOU3BOAUTh 3aMUCh.

CraHaapTHBIM TTOTOKaM BBOJA, BHIBOJA U BBIBOJA OLIMOOK MPUCBAMBAIOTCS NECK-
PUTITOPBI — YWCJIOBbIE 3HAUYEHUSI, SBISIIOLIMECS] yKa3aTeJdssMU Ha COOTBETCTBYIO-
muit norok. OHU, coOTBETCTBeHHO, paBHHl 0, 1 u 2. TlepeHampaBasTh MOTOKU
MOXHO, WCMOJBb3ysd 3T YUCIOBBbIe 3HAUeHUS. TakuM o0Opa3oM, MpeabLaylieMy
MpUMepPY 3KBUBAJIEHTHA CJIeIyIolast 3aich:

$ logger 1>> file.log

Yaiile BCcero 4Mc0BOE 3HAYEHUE JIECKPUIITOPA IMOTOKA MCIOJIb3YETCS ISl OTOKA
omnbok. Hanpumep, mogaBuTh BEIBOJ, OLIMOOK MOXHO CIEIYIOIIMM 00pa3oM:

$ run 2> /dev/null

HanmomauMm, uyto /dev/null sBasercss TMCeBIOYCTPONCTBOM, YAAISIONINM BCE BBE-
JIEHHBIE B HETO CHMBOJIBL.

[IoToKK MOXHO COEAUHSTD. HaanMep, IIpU 3aI1yCKE KOMAH/IbL

$ run long program > /dev/null 2>&1 &

coobuieHus 00 omubKax OyayT Tak:ke BbIBOAUTHCA B ¢aitn /dev/null. CumBon s
repel MMeHEeM TTOTOKa HeOOXOIMM, YTOOBI OTIMYMTE €ro oT daira ¢ nMeHeM 1.
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3aMeTnM, YTO M3MEHEHHWe TIOpsAAKa JBYX IepeHaIpaBiIeHW TTOTOKOB IPUBEACT
K TOMY, YTO COOOILLEeHMS 00 olIMOKax OyayT MO-MpPeXHEMY BbIBOAUTHCS HA DKPAH.
Hemo B ToM, YTO KOMaHIHBIA WHTEPITPETATOp aHATM3WPYET KOMAHAHYIO CTPOKY
cjaeBa HampaBo, TAKMM 00pa3oM, cHayaaa OyaeT OCYLIECTBIEHO CJIUSHUE MOTO-
KOB, 1 00a OyIyT YKa3bIBaTh Ha TEpMWHAJ TOJB30BATEINsI, a 3aTeM CTAaHIApTHHIM
notok BbIBojaa (1) OymeT mepeHamnpasied B daiin /dev/null.

Ilepenaya moroka BbIBOJA OAHOM MPOrpaMMbl B MOTOK BBOAA IPYroil OCYIIECTB-

JigeTcs ¢ TIOMOINBI0 KOHBelepa | (TmporpaMMHoro KaHajia). [lporpaMMHbIe KaHa-
JIbl 4aCTO MCIIOJb3YIOTCA IJIA (I)I/IﬂpraL[l/H/l BbIBOA HeKOTOpOﬁ KOMAH/bI:

$ ps — ef | grep myproc

[O3BOJISIET MOJYYUTh UHGOPMALMIO O KOHKPETHOM Mpoliecce myproc. YTUIUTA
ps (1) BBEIBOOUT Ha 3KpaH WHQopMannuio o060 BceX Tpolleccax B CHCTEME, TPOo-

rpaMMa grep (1) (QUIBTPYET 3TOT MOTOK, OCTaBIs JHIIb CTPOKH, B KOTOPBIX
TIPUCYTCTBYET CIIOBO MYProc.

‘ Mpumevyanme }

Bonee npaBunbHO ObINO GbI 3anncaTh:

S ps -ef | grep myproc | grep -v grep

[eno B TOM, 4TO B CrMcKke, CO34AaHHOM KOMaHAOMW ps, OyayT ABE CTPOKM, CopepKa-
e CrnoBO myproc: COGCTBEHHO CTpOKa MpoLecca myproc M CTpoka npouecca
grep (1) c mapameTpoMm myproc (ps —-ef pacnedvaTtbiBaeT UMs Mporpammbl, NOpo-
OMBLLEN npoLecc, BMecTe Co BCeMn napameTpamu).

MOXHO YCIOXHUTb 334a4yy M IONBITAThCd IMONAYYUTh MASHTUDUKATOP Mpolecca
myproc. OmHaKo 3mech HaM He O00OMTHCH 6e3 IPYTUX CPEelNCTB CUCTeMBI. B maH-
HOM CJlyyae MbI OyleM MCIIOJb30BaTh UHTEPIPETATOP awk (1) :

S ps -ef | grep myproc | awk ‘{ print $2 }’

Hues 3axinovaercs B (puibTpallMyd BTOPOro IoJsl 3allUCU O IPOLECCe myproc,
comepxKaIero HaeHTHdMKaTop mpoiecca (CM. OMMCAHNe YTHINTH ps (1) ).

MHAorma Bo3HWKaeT HEOOXOMMMOCTh COSTMHUTD TIOTOK BBOIA BMecTe ¢ KOMaHAoM. st
3TOrO MCIIOJB3YeTCsl BhipaxeHue "BBoJ 31ech’. [IpouutocTpupyeM ero Ha npumepe:

$ at Dec 31 <<!

cat happy.new.year | elm -s"C Hoeem I'omom"

congratulations@everybody.ru BBOA C KNaguatypel
]

Komanma at (1) ycraHaBIMBaeT BBI30B KOMAaHABI, TIOJYYEHHON €10 CO CTaHAapT-
HOIO BBOJA (KJIAaBUATYphl TEPMMHANIA), Ha ONpeaeaeHHOe BpeMs (B TaHHOM CIy-
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yae — Ha 31 nexkadpst kaxkaoro rona). C MOMOIIBIO BbIPaXKeHUs "BBOJ 37€Ch” Mbl
SIBHO 3aJallM BUJ 3TOM KOMaHbl, TOUHEE KOMILIEKCA KOMaH[: cat (1) IMepeaaeT
TEKCT TIO3IPABJICHMSI TIpOrpaMMe elm (1), OTBeUAIOIell 3a OTHpaBiIeHNE COOoDIIIe-
HUS BJAEKTPOHHOM ITOYTHI.

BcTpoeHHble chyHKLuN

Kak VXK€ YIIOMHWHAJIOCh, BCE KOMAHIbI, UCIIOJIHAECMbBIC WHTEPIPETATOPOM, OTHO-
CATCS K OTHON M3 CJICOAYIOIINX KaTeFOpHﬁZ

O BcTpoeHHbIE (GYHKLUM;
O $yHKINT KOMaHTHOTO WHTEPIIpeTaTopa, oNpeacieHHbIe TTOTb30BaTeIeM;
O BHelIHUE IPOrPaAMMbL U YTUJIATHIL.

HenocpencrBeHHOe OTHOIIEHUE K KOMaHIHOMY WHTEPIPETATOPY MMEIT TOJBKO
TepBbIe JIBE KATETOPUH, a TIPOTPaMMbl U YTUJIUTHI SBISIIOTCS OOBIYHBIMU MCITOJN-
HSIeMBIMU (haiiIaMH.

3anyck BCTpOe€HHOI (GYHKIMM He TpeOyeT MOPOXAEHHS HOBOTO IIpoliecca, Io-
CKOJIbKY 9Ta (QYHKILIMS peajud30BaHa B caMOil IIporpamme-uHTeplperaTope (Ha-
npumep, /bin/sh). CooTBeTCTBEHHO, BCTpOeHHbIe (PYHKIIMKM KOMAHIHOIO MHTEP-
[IPETaTOPa BbIIOJIHSIOTCS ObICTpee Bcero. PaccMOTpuUM BaxKHEMIIME U3 HUX.

a
[lycras komanga. Kox Bo3spara Bcerna O (ycrnex).
IMycras xomaHma ymobHa TSt co3naHmst 6ecKOHEIHBIX IIMKITOB, HATIPIMEP:

while

do

done

O . uma gatina

source umda_odania

Tekyuii KoMaHIHBIM WHTEPNpPeTaTop BBLITIONHSIET KOMAHIBI, COAepXKallluecs
B YKazaHHOM (paiiie, Tak KaK OHU OBl Obl BBIMOJIHEHBI B TEKylLlEeM UHTEp-
nperatope. [Ipu 3TOM He MPOUCXOAUT TOpoxaeHUs HoBoro shell, kak B ciy-
yae 3alycka KoMaHmHoro (aita Ha BeIToTHeHne. Daifm-apryMeHT KOMaH/IBI
source MOXeT U He ObITb UCITOJTHSIEMbIM.

O alias new name=old command

Haznauvaer niceBioHUM new name KOMAaHAE old command. bes APTYMECHTOB BbI-
BOIUT CIIMCOK BBCACHHBbIX IICEBAOHHNMOB. OueHb yacTo KOMaHJ4a rm IIO YMOJI-
YAaHUIO 3aMEHSIETCA HA rm —I IMOCPEACTBOM KOMAHAbI alias rm='rm -I'.
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o

break [n]

IMpousBoanT BBIXOI M3 IIUKIA for WIAN while. Ecim mapameTp n yKasaH, mpo-
HMCXOAMT BBIXOA M3 N BIOXEHHBIX LIUKIOB;

ps —ef | awk ‘{ print $1 "™ "™ $2}' |
while read uid pid
do
if [ $pid -eqg $PID ]
then
echo pid=$pid user=$uid
break
fi
done
cd [dir]

OcylIecTBsIeT Mepexon B Karajor dir. Ecnmm mapamerp He yKasaH, TPOUCXO-
JUT Iepexo] B JOMALIHUI KaTajaor ($HOME).

echo [string]

Crpoka string BBIBOOMTCS HA CTAHAAPTHOE YCTPOMCTBO BbIBOAA (TEPMUHAIN),
BEITIONTHSIST B CTPOKE BCE TIONCTAHOBKU MHTEPIIPETATOpa.

exec MMA NPOTPaMMEl

BuimonHsIeT yKasaHHy0 TIporpaMMy, 3aMeHSIST €10 TeKYIIWi KOMaHTHBINA WH-
tepaperaTop. Hampumep, ecii B KOMAaHIHOM MHTEpIIpeTaTope, 3alyckKaeMoM
TIPU PETUCTPAIIN TIOJNB30BATENSI B CUCTEME, BBI3BIBACTCS exec ls, TO TIOCTE
BbIBOJA MMeH (haiaoB TEKyILEero Karajora IpoM30HAeT 3aBeplueHue paboThl
B CHCTEME.

exit [n]

3aBepiaer paboTy TEKylIero WHTeprnpeTatopa (WM CKpUIMTa) ¢ KOJAOM BO3-
Bpata n. Ilo ymonuanuio ko Bo3Bpara paseH 0.

export [namel, name2, ...]

[loMeraer mepeMeHHbIe, YKa3aHHbIE B KAYECTBE apryMEHTOB, B OKpPY:KEHME
TeKyIIero KOMaHIHOTO WHTepIIpeTaTopa, Jeiass WX TeM CaMbIM 3KCIOPTHPYe-
MbIMH, T. €. JOCTYIHBIMU [UIS 3aIYyCKAEMbIX U3 MHTEPIIPETaTOopa MpPOrpamMmm.

hash [-r] [commandl, command2, ...]

HAng Kaxmaoil KoMaHIbl, YKa3aHHOH B KauyecTBe apryMeHTa, 3allOMUHAeTCs
TTOTHBIN TIyTh. TakUM 0OpazoM, TpU TTOCIEAYIONINX BHI30BAX STUX KOMaHI MO-
HCK He mpousBoautcs. Kitou -r ynanser Bce paHee 3aoMHeHHbIe TyTu. Eciu
KOMaH/Ia hash BBbI3BaHA 0€3 apryMEeHTOB, TO BHIBOAUTCH WHQMOPMAIIHS
0 3aIIOMHEHHBIX IYTIX.



Pabora B onepauuoHHoui cucteme UNIX 85

O jobs

Ecin KoMaHAHBIN WHTEpIpeTaTop MOMAEPXUBACT VIIpaBlieHUE 3agaHUsIMH,
JAaHHAsl KOMAaHAA BBIBOAMT CIIMCOK TeKylUuX 3agaHuil. Cm. pazdea "Cucmema
yupaeaenus 3adanusmu” 0asee @ 3moii eaaee.

O kill [-sig] pidl pid2
IMoceutaeT curHam, omnpeneleHHBIN TTapaMeTpoM sig, TIpolleccaM, YKa3aHHBIM
napamerpaMu pid. [lapameTp pid MoxeT ObITh JUOO UAEHTU(DUKATOPOM IIPO-
mmecca, b0 MACHTHGUKATOPOM 3amaHMsA, SCIH TOAICPKUBACTCST YITpaBIeHNe
3agaHuSAMU (B 9TOM Cily4yae MAEHTU(DUKATOP NOKEH MpeaBapIThCs CUMBOJIOM %
B COOTBETCTBHM ¢ CHHTAKCHCOM CUCTEMBI YITpaBieHUs 3amaHusmu). Cu. pas-
dea "Cucmema ynpaenienus sadanusmu” danee  smoii eraee.

O pwd
BbIBOZLl/IT HMA TEKYLICIro Karajaora.
O read varl var2

[MocTpouHo cuuThbiBaeT caoBa (T. €. IPYIIbI CUMBOJIOB, pasie/ieHHbIe Mpode-
JJaMUu) U3 CTAHAAPTHOTO TIOTOKA BBOJA, TOCHIeAoBaTeNIbHO TpUcBauBas repe-
MEHHBIM var, YKa3aHHbIM B KAau€CTBE IapaMeTPOB, 3HAUYEHMSI, PABHbIE CUM-
TAaHHBIM cJioBaM. Eciim 4mcito cJIOB B CTpOKeE IMPEBBIIACT YHUCIO IepeMEeHHBIX,
TO IOCIEIHEN MEePEeMEHHON MPUMCBAMBAETCSA 3HAYEHME, PABHOE OCTATKY CTPO-
ku. Eciim He ykazaHO HM OZHOW NEpPEeMEHHOI, BBOJ COXpPAHSIETCS B IepeMeH-
HOM REPLY.

O return [n]

OcyuiecTBasIeT BbIXoJ M3 (QYHKLUMHU ¢ KOJOM Bo3Bpara n. [lo yMonyaHU1O BO3-
Bpalaetcs Kojl Bo3Bpara IocaeIHeN BHITIOTHEHHON KOMaHIEL.

O set

YcraHaBIMBAeT ONMIIMK M TTO3UIIMOHHEIE ITapaMeTphl mHTeprperaropa. [lpn 3a-
JaHUK 0e3 MmapaMeTpOB BbIBOAUT CIMCOK ONpPeAeSIeHHbIX IePeMEHHbIX.

O shift [n]
IIpou3BOAUT CABUI MO3ULIMOHHBIX MAPAMETPOB, XPAHSILUUXCI B $1, $2 U T. 1.
Ha n mo3unuii. [To yMom4aHWI0 CABUT MPOM3BOAUTCS HA OTHY MO3UIINAIO.

O test

Breruncisier yenoBHoe BeIpakeHune. BoaBpaimaer 3Hauenue 0 — metnHa wim 1 —
JnoxHo. Cu. pazdea "YcaoeHvie vipadcenus” dasee ¢ smoli eaage.

O times

BbiBoguT cymMapHoe BpeMs MCIOJAB30BaHMS MPOLECcCopa Mporpammamu, 3a-
MTYyIIEHHBIMY U3 TEKYIIeTo KOMaHIHOTO WHTEPIpeTaTopa.
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O trap command sigl sig2

OrnpeaensieT KOMaHIy command, KOTopasi OyleT BbITTOJIHEHA MPU MOJyYEeHUU
CUTHAJIOB, YKa3aHHbBIX B KauecTBe apTyMEHTOB sig. Cm. panee pazden "Cuena-
Abt" danHol 2na6vl.

O type name

IlokaspiBaeT, KaK name OyAeT MHTEPIPETUPOBATLCA KOMAHAHBIM MHTEPIIpeTa-
TOPOM.

O ulimit
BBIBOI[I/IT MW YCTAHABJIIWBACT 3HAYCHUE TTPEACTIOB, OrpaHNYNBAIOIINX UCIIOJIb-

30BaHME 3amaveil CUCTEMHBIX pecypcoB (BpeMeHHW Tpolieccopa, TTaMsITH, IHC-
KOBOTO TIpocTpaHcTBa). OrpanndeHns OYIyT paccMaTpuBaThes 6 eiage 2.

O umask [nnn]

YcraHaBauMBaeT MAcKy IpaB JOCTYIA AJsl BHOBb CO3MaBaeMbIX (ailloB paBHOI
nnn. be3 nmapamMeTpoB BbIBOAUT TeKylllee 3HAYEHUE MACKHU.

O unalias name
VnansieT BBeIeHHBII paHee TICEBIOHHUM name .
O unset varl var2

Yaanger nepeMeHHble, YKazaHHbIE B KAYeCTBE apryMEHTOB, U3 CIIMCKa OIpe-
JeJIEHHBIX MepeMEHHbIX KOMAHIHOIO MHTepIperaTtopa. Hekoropble mepeMeH-
HbI€ HE MOIYT ObITb YAAJEHBHI.

O wait pid

O)KI/II[aeT 3aBEPIICHUS BBIITOJIHEHUS TIpoLecca C I/II[CHTI/I(I)I/IKaTOpOM pid "
BO3BpaIracT €ro KoJa BO3Bpara.

Hexotopeie BcTpoeHHble (YHKIIMM Mbl PACCMOTPUM IOAPOOHEE B CIEAYIOIIUX
paznenax. K BcTpoeHHBIM (YHKIMSIM CIEAYET TaKXKe OTHECTU CIIOXHbBIE KOMaH-
Jbl — CPeICTBa YOpaBAeHUS S3bIKa MPOrpaMMMPOBAHMS MHTEPIPETATOPA: KOHCT-
PYKIINST YCITOBHOTO BETBJICHUS, IIMKJITBI, CEICKTOPHI U OoNMcaHne HyHKITHI.

Beop

Kak mb1 YK€ BHIACIU, TIPHUCBOCHUC 3HAYEHU N NNEPEMEHHBIM MOXET OCYLIECTB-
JIAATBCA SBHO MJIM C IIOMOLIBIO BbIBOJA HCKOTOpOﬁ IIporpaMmbl. Komanga read
TIPpEaOCTaBISIET YI[O6HI)H7I croco0 TIPUCBOUTDH NTEPEMEHHBIM 3HAUYCHUSA, CHUTAHHDBIC
U3 CTAHJAPTHOIO IIOTOKAa BBO/A. OTO MOXET ObITh CTPOKa, BBCJICHHAA I10JIb30BA-
TEJIEM UJIN CUYUTAaHHaA U3 (1)21171)'[21 B CJIydae IepCHaAIrpaBJICHUA TITOTOKA.

KomaHna read cuMThIBaeT CTPOKY M3 CTAHAAPTHOTO TMOTOKAa BBOJAA W TOCJIeN0Ba-
TeJIbHO MPUCBAUBAET MEePEMEHHbBIM, MEePeAaHHbIM B Ka4eCcTBe MTapaMeTpoB, 3Haue-
HUS CJIOB cTpoKu. Ecu 4Kciio ¢JIoB B CTPOKE MpeBbIIIAeT YUCIO TIEPEMEHHBIX, TO
B MOCJeNHeH MepeMeHHO OyayT coxpaHeHbl Bce ocTaBluuecs ciosa. IlpoaemoH-
CTPUPYEM BTO Ha TIPOCTOM TpuMepe (IMCTUHT 1.5).
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JNnctunr 1.5. Teket ckpunTa tests.sh

#!/bin/sh
echo "input: "
while read varl var2 var3
do

echo varl=$varl

echo var2=$var2

echo var3=$var3

echo "input:

done

Komanpaneiii daiin testS.sh 3anyckaercs Tax:

S test5.sh

input: npumep paBoTel koMaHmE! read

varl=npnvep

var2=paboTEl

var3=koMaHIE read

input: eme npmMep

varl=eme

var2=nprvMep

var3=

input: D

$

B NIpUBCACHHOM IIPUMEPE read B HUKIEC CUYUTHIBACT MOJIb30BATEIBCKUN BBO/.
Lukn 3aBepliaercsi, Korja AOCTUTCHYT KOHel ¢aiiia (4TO 3KBUBAJEHTHO IOJb-
30BATEJIbCKOMY BBOOY <Ctrl>+<D >), IIOCKOJIBKY TIpU 3TOM read BO3BpallacT
Heyaady (Koj Bo3BpaTa paBeH 1) U while 3aBepllaer padory. B mepBom Liukie
YUCJIO BBCIACHHBIX CJIOB IMPEBBIMACT KOJINYECCTBO IIEPEMEHHDBIX, IMTO3TOMY 3HA4YC-

HUE nepeMeHHoﬁ var3 COCTOUT U3 ABYX CJIOB. Bo BTOPOM LIMKIJIE 3HAYCHUE
var3 IyCTO.

QDYHKLI.I/IIII, onpependaemMbie nosib3oBaresiemMm

IMonp3oBaTenb MOXET OMpeneauTh (YHKIIMIO KOMAHAHOTO WHTepIIpeTaropa U
MPUMEHSITh ee KakK BcTpoeHHYlo ¢dyHkuuio shell. C apyroii ctopoHbl, (QyHKIMU
MaJO OTIMYAIOTCS OT CKPHIITOB, BKITIOYAS CHHTAKCHC W Tiepeaady apryMEHTOB.
OnHako, pa3Melasch B ONEePaTMBHON MaMITH M BCTPAMBASIChb B MHTEPIPETATOP,
¢yHKIIMM paboTaroT ObICTpee.
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CuHTtakcuc ¢hyHKIUA UMeeT CIeIYIOIINIA BAL:

function ()
{
commandl

command?2

}

Kak MoxHO 3aMeTuTh, TeIOM (DYHKIINU SBISIETCS OOBIYHBIN CIHUCOK B (DPUTYPHBIX
CKOOKax.

B kauectBe npumepa npuBeaeM (PYHKIMIO mcd, IO3BOJIIIOLIYIO OTOOPAa3UTh B IpU-
LIalI€HN KOMAHAHOI'O MHTEPIPETATOPA UM TCKYILIETO KaTajaora.

mcd ()

{

cd $*

PS1="pwd"

}

YcnoBHble Bblpa>xeHunqa

BCTpOCHHaSI KOHCTPYKLM if..then..else IIO3BOJET OCYLUIECTB/IATH BETBJICHUEC
IporpaMMal. le/IBe,Z[eM CUHTAKCHUC ITOro oreparopa:

if ycnosue 1

then cnmcox 1

[elif ycrnoBue 2

then cnmcox 2]

[else comcox 3]

fi

KomaHabl U3 comcxa 1 OYyLYT BBIIOJHEHbl, €CIM UCTUHHO yciosue 1. Ilpu BbI-
MOJIHEHUU ycioeusa 2 OYNET BBIMOJHEH crnucox 2. Bo BCeX OCTalbHBIX Ciydasix
OyIeT BBIIOJHEH crnucox 3. YCIOBUE TAKXKE SIBISETCS PE3YJbTATOM BBIIIOJHEHUS
HEKOTOPOro CIIMCKA; JOXHOCTb WIM UCTUHHOCTb YCJIOBHUSI OIpPEAeaseTcss KOIOM
BO3BpaTa MOC/AeAHEeN BhIIOJIHEHHON KOMaHAbl criucka. Hampumep:

if grep sergey /etc/passwd >/dev/null 2>&1
then
echo nosp30BaTens sergey HalneH B Qanse maposen
fi
Ecnu cnoBo sergey Oyaer HaiiieHO IporpaMMoi grep (1) B ¢aiiie mapojei (Koa
BO3BpaTa grep (1) paBeH (), To OyaeT BbIBEACHO COOTBETCTBYIOLLEE COOOLICHUE.
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B cleyrnieM nMpruMepe UCIIOJIb3YIOTCS BC€ BO3MOXKHOCTH Ooleparopa if:

set -- "who -r° YCTaHOBMM MO3MLUMOHHHE IapaMeTpPH paBHBMUI
3Ha4YeHMAM IOJIeM BHBOIA OporpaMMel who (1)

if [ "$9" = "3s" ] IleBATOE IIOJIe BHIBOIA — NPENHOYNNUM YPOBEHDb
BEINIOJIHEHMSA CMUCTEMEI; CMMBOJI S O3HadaeT
OIHOMNOJIb30OBATENbCKUN DPEXUM

then

echo Cucrema zBarpyxaercs

elif [ "$7" = "2" ] CembMoe MoJile — TEKyIUi ypOBEHb
echo I[lepexon Ha YyPOBEHbL BHIIOJIHEHUS 2
else

echo Ilepexon Ha yPOBEHL BHIIOJIHEHUS 3

fi

JaHHabIi (parMeHT CKpPUIITA TTPOBEPSET YPOBEHb BHITIOJHEHUS, C KOTOPOIO CHC-
TeMa COBepIIa TIepPeXoll, U TeKYIINK YpOBEHDb BBITTOJHEHNUS cUcTeMbl. COOTBET-
CTBYIOIIINE COOOIIIEHUS! BBIBOASTCS Ha KOHCONIb agMHUHHCTpaTopa. B aroM cpar-
MEHTE VyCJIOBUE TeHepupyeTcss KOMaHJIOW test, 3KBUBAJIEHTHOW (M Oojee
HarsInHOM) dopmoit Kotopoit gpiserca []. Komanma test sgBisiercss HanboJjee
pacmpocTpaHeHHBIM CITOCOOOM TeHepalrn yCJIOBUS ISl olleparopa if.

KomaHpa test
KoMaHna test uMeeT ciieaylomuit CHHTaKCUC:

test BrpaxeHue

NN

[ BHpaxeHue |

Komanpa BeluMciser Jioruuyeckoe BbipaxkeHue (Tada. 