OnepaunoHHbIe
CUCTEMDI
cemenctBaa Unix



. UNIX— rpynna
NepeHOCUMBbIX,
MHOro3agaudHbix W
MHOIOMNosib30BaTENbCKNX
onepaunoHHbLIX CUCTEM.
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[lepBas cuctema UNIX bbina
paspaboTtaHa B 1969 . B
noapasneneHnn Bell Labs
komnaHum AT&T.



KeH TomncoH un leHnc Pntuyn —
co3natenn UNIX



ApPXUTEKTYpPa onepalnoHHOW
cuctembl UNIX




« Cambin obwimnm B3nsg Ha apxmutektypy UNIX
NO3BOSIAET YBUOETL 08YXYPOBHEBYIO MOOESIb
cucmemabl, COCTOSALLYIO U3 10/1b308aMesIbCKOU U
cucmemMHou Yacmu (s0pa) Anpo
HenocpeacTBeHHO B3aUMOOENUCTBYET C
annaparHon YacTblo KOMMbOTEPA, U30NNpy4
npvKNagaHble nporpammebl (Mpouecchl B
Nonb30BaTESIbCKOM YacTu onepaymoHHON
CUCTEMbI) OT OCODEHHOCTEN €€ apXUTEKTYPHI.
Appo nmeet Habop ycnyr, npeaocTaBnsgeMbIX
npuKnagHbIM NnporpaMmmMmam nocpeacTtsom
CUCTEMHbIX BbI30OBOB. Taknm obpasom, B
CUCTEME MOXHO BbIAENUTHL ABa YPOBHSA
NPUBUIIENNI: YPOBEHb cucmeMbl (NPUBNErUN
cneumarnbHOro nosib3oBaTesnida root) U YpoBEHb
nonb3oBartens (NPUBUNErMnU BCeX OCTalbHbIX
nonb3oBaTeNen).



AOopo onepayMoHHOW CUCTEMBI
UNIX

CucrtemHbie bubamnoTekm

MpOoCTPAHCTBO NOAB3OBATEAS

Slapo

NHTepd®enc CNCTEMHbLIX BbI3OBOB

DAHACBES YnpasaeHMe npoueccamMmm

noacuvwcrTremMa

NAQHMPOBLMK

|
Byovep
: 1 ‘
CumMBOAbHDbIE bAaoOYyHbIE YnpasaeHue
NAMSITbIO

Me>knpouecCHbIn
obmeH

Apaneepbl yCTPOWCTB

ANNAapaTtHO-3ABUCUMAS YHAQCTb

AnnapaTtHoe obecnedyeHne




.Aapo UNIX



» OnepaunoHHaga cuctema UNIX obnapaer
Knaccn4eCKUM MOHOIMUTHLIM A0Pp0M,
KOTOPOM MOXHO BbIAENUTL crneaytoLime
OCHOBHbIE YacTu:



« HecmoTtpsa Ha mHoroobpasune sepcumn UNIX, ocHoBown
BCEro cCeMeuncTBa aBnsalTCA NPUHUUNANbHO
OOVHAaKoBad apXUTEKTypa U psad cTaHOapPTHbIX
nHtepdoencos (B UNIX ctaHgapTn3oBaHoO No4vtu BCE — OT
PACMONOXEeHNA CUCTEMHbIX Nanok n doamnos, Ao
NHTEep@EeNca CUCTEMHbIX BbI3OBOB U CNCKa ApanBepoB
6a3oBbIX ycTponcTB). OnbITHBIM agMUHUCTPaTop 6e3
ocoboro Tpydga CMOXET 0bCnyXnuBaTb APYryto BEPCULO,
TOraa Kak anga nonb3oBaTtenen nepexoq Ha Apyryto
CUCTEMY M BOBCE MOXET OKa3aTbCA He3aMeTHbIM. [1ns
CUCTEMHbIX € NPOorpaMmmMmMCTOB TAKOro poada ctaHaapThl
NO3BOSIAKOT NOJSIHOCTLIO COCPEAOTOUUTLCA Ha
nporpaMmmMnpoBaHun, He TpaTs BpeMA Ha U3yvyeHue
apXUTEKTYPbI 1 OCOBEHHOCTEN KOHKPETHOM peanusauunmn
CUCTEMBI.



+ B cucreme UNIX MoxeT oAHOBPEMEHHO BbINOMHATLCA
MHOXXECTBO MPOLECCOB (3agay), MPUYeM NX YNcno
NOrnM4Yeckn He orpaHUYMBAETCH, U MHOXXECTBO YacTeu
ogHoW nNporpamMmmbl MOXET OOAHOBPEMEHHO HaxXoAUTbLCH B
cucteme. bnarogapsa cneuuanbHOMY MeXaHU3My
yrnpaBreHnsa NamaTbio, KaXabi NPoLEeCcC pa3BmMBaeTCcAd B
CBOEM 3aLlMLLIEHHOM aapecHOM NPOCTPAaHCTBE, YTO
rapaHTUpyeT 6e30nacHOCTb N HE3ABUCUMOCTb OT APYrux
npoueccoB. Pa3nnyHble cMcteMHble onepaunm
NO3BONAIKT NMpoLeccam nopoxaatb HOBblE MPOLECCHI,
3aBepLuarT Npouecchl, CUHXPOHN3NPYIOT BbIMNONMHEHUE
aTanoB npoLecca 1 ynpaendaoT peakumen Ha
HacTynneHne pasrimyHbiX COBObITUN.



[1Ba kuta UNIX:
doannbl U NpoLecchl



« CyLluecTBYET ABa OCHOBHbIX 0ObeKTa onepaLoHHON
cuctembl UNIX, ¢ KoTOpbIMU NpuxognTbcs paboTaTtb
nonb3oBaTento — ¢ghausibl N rpoyecchl. TN OOBLEKTDI
CWUINbHO CBA3aHbI ApYyr ¢ ApYyrom, 1 B LlenoM opraHnsaums
pPaboThbl C HUMU KaK pa3 K onpeaensieT apxmTekTypy
onepaumoHHOU CUCTEMBbI.

» Bce paHHble nonb3oBaTens XpaHATbLCSA B ghausiax;
OOCTYN K nepugepumnHbIM YyCTPOUCTBaM
OCYLLECTBNAETCA NOCPEACTBOM YTEHUA U 3aMnNCK
cneunanbHbIX pannos; BO BpeMSA BbIMNONHEHUS
nporpamMmmebl, onepaunoHHaa cMmcteMma CYMThLIBaET
MCMONHAEMbIV Ko4 U3 panna B NaMATb U NepenaeTt emy
ynpaerieHue.

« C gpyron CTOpOHbI, BCA (OYHKLMOHANbHOCTb
ornepawunoHHasa onpenenseTcs BbiNOSIHEHUEM
COOTBETCTBYIOLLMX rpoueccos. B yacTHoCcTU, obpalleHune
K dpannam Ha gucke HeBO3MOXXHO, ecnun pannosas
nogcucrtemMma onepaymoHHON CUCTEMBI (COBOKYMHOCTb
NpOLIEeCCOB, OCYLLECTBAALWIMX OOCTYN K doannam) He
MMEET HeobxoaMMoro Ansi 3Toro Koga B NnamaTu.



KoHTeKcT npouecca

« Kakgomy npoueccy COOTBETCTBYET KOHMeEKCM, B
KOTOPOM OH BbIMOJSTHAETCSH. OTOT KOHTEKCT BKIHOYaET
COAEPXMMOE MNOoMb30BaTENbLCKOro aapecHoro
NPOCTPaHCTBA — NOMb30BaTENLCKUN KOHTEKCT (T.€.
COAEPKMMOE CETMEHTOB NPOrpamMMHOro Koaa, AaHHbIX,
CTeKa, pas3genaemMbiX CErMEHTOB 1 CETMEHTOB dbamnos,
oTobpakaemMbix B BUPTYarnbHY0 NaMsThb), COAEPXKUMOE
annapaTtHbIX PErMcTPOB — PEMMCTPOBLIN KOHTEKCT
(perncTp cyeTymKka KomaHza, PErmcTp COCTOAHUSA
npoLeccopa, perucTp ykasartensa cteka u pernctpbl
oOLero HasHa4yeHus), a Takke CTPYKTYpbl AaHHbIX s4pa
(KOHTEKCT CUCTEMHOIO YPOBHS), CBA3aHHbIE C 3TUM
npoueccoM. KoOHTEKCT npouecca CUCTEMHOIO YPOBHS B
OC UNIX cocTtounTt n3 «ctatmyeckomn» n « aINHaMun4yeCcKux»
yacTteun. [1na kaxgoro npouecca UMeeTcHa odHa
cTaTnyeckad YacTb KOHTEKCTa CUCTEMHOIO YPOBHSA U
NnepeMeHHOE YMCIIO ANHAMNYECKUX YaCTEMN.

« CTatnyeckasi YHacTb KOHTEKCTA npouecca CMCTeMHOIO
YPOBHA BKITHOHAET ClieayrLlee.



» loeHmuagpukamop ripouecca (PID)

. YHUKanbHbIK HOMEP, UAEHTUMDULNPYIOLLINA
npouecc. [1lo cyTn, 3T0 HOMEP CTPOKK B
Tabnuue npoueccoB — crieLuanbHOW
BHYTPEHHEN CTPYKTYpE Aapa onepaunoHHOU
CUCTEMbI, XpaHALLEN NHAOPMALMIO O
npoLeccax.

. B ntobon MOMEHT BpeMeHn Homepa
3anyLleHHbIX B CUTEME NpoLeccoB
OT/INYalOTCH, O4HAKO Mocre 3aBepLleHns
npouecca, ero HoMmep MOXET ObITb B
ganbHeunLwem 1UCcnosib3oBaH aAngd
naoeHTumKaumum BHOBb 3anyLleHHOro
npouecca.



» MldoeHmMugukamop pooumesibCKo20 ripouyecca
(PPID)

. B onepaumoHHHon cucteme UNIX npouecchl
BbICTpanBaloTCA B Uepapxuto — HOBbIU
NpoLecc MOXET ObITb CO34aH B paMKax
TEKYLLEro, KOTOpbIW BbICTYMNaEeT And Hero
POAUTENLCKUM.

. Taknm obpasom, MOXXHO NOCTPOUTb OEPEBO U3
NpoLIeCccoB, B BEPLLUMHE KOTOPOro HaXoauTCs
fipouecc Init, 3anyckaroLwmnnca npm crtapre
CUCTEMbBI N ABRSAOLMUCA NpapognTernem ans
BCEX CUCTEMHbIX npoueccos. [logpobHee 00
9TOM MpoLiecce ckasaHo B pasgene



. CocmosiHue ripouecca

*KaxabIy npoLecc MOXeT
HaxoAUTbLCA B OOAHOM U3
BO3MOXXHbIX COCTOAHUWN:
MHUUManmn3aumns,
MCMNONHEHNE, NMPUOCTAHOBKA,
oXuaaHme BBOOa-BbIBOOA,
3aBepLueHne U T.n



CocTtosaHusa npouecca B UNIX

CoszaaHue
npouecca

CO3AQHHbIN

FoToBbi K\ SArPy3ka FoToBbii K \BPIMOAHEHNE
BbINOAHEHMIO, BBINOAHEHWMIO, BoINOAHSIKOLMIACS
BbIPYXKEHHBIWM /' Bhirpyaka \ 3ArpY>XeHHbIN / ByrecHeHue

OceobokaeHve
Mpoby)xaeHne

Crsimin, Boirpyaka Cnsiwmin, 3aeeplieHune

I BbIrPY>KEHHbIN 3Arpy)KeHHbIN




. BONbLUMHCTBO 3TUX COCTOAHUWU COBMagaeT C
KflacCU4YeCKMM HabopoM COCTOSAHUN
npoLeccoB B MHOrMo3aaa4vHblX onepaunoHHbIX
cuctemax. [na onepaunoHHon cuctembl UNIX
XapaKTepHO 0coboe cocTosiHME npoLiecca —
30Mb6uU. OTO COCTOSAHMNE NMEET
3aBEpPLUMBLLMNCA NPOLECC, POAUTENBCKUA
MPOLIECC KOTOPOro eLle He 3aKOoH4YM padorTy,
N CNY>XUT AN KOPPEKTHOIO 3aBEPLUHUS
rpynnbl NPoLEeccoB, OCBODOXAEHNS PECYPCOB
nT.0..



OcobeHHocTu UNIX, oTnunyarowme naHHoe ceMencTBO
ot apyrux OC:

dannoBada cMctema gpeBoBUaHAsA, YyBCTBUTENbHAS K
PEMMCTPY CUMBOJFIOB B MMEHAaX, OYeHb crnabdble
OrpaHn4YeHns Ha AJIMHY UMEH.

HeT noaaepXku CTPYKTYpUpoBaHHbIX pannos a4poMm
OC, Ha ypoBHe CUCTEMHbIX BbI30BOB (pann eCTb NOTOK
banT.

KomaHgHas cTpoka HaxoauTcs B agpecHOM
NpPOCTpaHCTBe 3arnyckaemMmoro npowecca, a He
N3BMNEeKaeTCad CUCTEMHbIM BbI3OBOM U3 npoLlecca
NHTepnpeTaTopa KoMaH4 (Kak 3TO NPOMUCXOAMmT,
Hanpumep, B RSX-11).

[ToHATUE «NEepPEMEHHbIX OKPYKEHUSAY.

3anyck npoLieccoB Bbl3oBOM fork, To ecTb BO3MOXHOCTb
KNMOHMPOBaHMSA TEKYLLIEro npoLiecca co BCEM
COCTOSAHMEM.



BBoa/BbIBOA TOSMbKO Yepes aeckpuntopbl dansos.

TpaanuunoHHO KpanHe crnabas nogaepxka aCUHXPOHHOIo
BBOAa/BbiBoAa, no cpaBHeHuto ¢ VMS n Windows NT

. LLinpokoe ncnonb3oBaHne TEKCTOBLIX dannoB Ons
XpaHEHUS HACTPOEK, B OTNMYME OT ABOUYHON Da3bl
OAaHHbIX HACTPOeK, Kak, Hanpumep, B Windows.

LLiInpokoe ncnonb3oBaHme yTunmTt obpaboTkn TekcTa ans
BbIMOSIHEHUA MOBCEAHEBHbLIX 3a4a4 o ynpaBrneHnem
CKPUITOB.

«Packpytka» OC nocne 3arpysku agpa rnytem
NCMNONHEHNSA CKPUMTOB CTaHAAPTHLIM MHTEPMNPETAaTOPOM
KOMaHA.

LLiInpokoe ncnonb3oBaHne KOHBENEPOB (pipe).

Bce npouecchl, Kpome init, paBHbl Mexay cobon, He
OblBaeT «cneymarnbHbIX NPOLIECCOBY.



« bonblloe KoNM4ecTBO pa3HbIX BapuaHTOB CUCTEMBI
UNIX npuBeno Kk Heo0bXxoaAMMOCTN CTaHOapTU30BaTb €€
cpeacTBa, YTobbl YIPOCTUTL MNEPEHOCUMOCTb
NPUNOXEHNN N N30aBUTb NOMNb30BaTeENs OT
HeobXoaMMOCTN N3yyaTb OCOOEHHOCTU KaXaoun
pasHoBuaHocTn UNIX.

- C atoum uenbto ewe B 1980 bbiNa co3gaHa
nonb3oBatenibckasa rpynna /usr/group. Camble rnepBble
cTaHgapTbl ObiNKn paspadoTtaHbl B 1984—1985 .

- OgHUM N3 cambix NeEPBLIX CTaHOAPTOB cTana
cneuymdukaumna System V Interface Definition (SVID),
BbinyLweHHas UNIX System Laboratories (USL)
ogHoBpemeHHo ¢ UNIX System V Release 4. 31oTt
OOKYMEHT, OHAKO, HE cTarn odununarbHbIM.



Hapsaay ¢ Bepcuamm UNIX System V cyuiectsoBano HanpasrneHue
UNIX BSD. [nsa Toro, 4Tobbl 06ecnevynts COBMECTUMOCTb System V
n BSD, 6binin cosgaHbl paboyne rpynnel POSIX (Portable Operating
System Interface). CywectByeT mHoro ctaHgaptos POSIX, ogHako
Hanbornee n3BecTtHbiM siBnsieTca ctangapt POSIX 1003.1-1988,
onpegensownm nporpaMmmHbin nHTepdenc npunoxeHnn (AP,
Application Programming Interface). OH ncnonb3yercs He TONbKO B
UNIX, HO 1 B Apyrux onepaunmoHHbIx cuctemax. B 1990 oH 6bin
npuHAT nHcTutyToM IEEE kak IEEE 1003.1-1990, a nosgHee —
ISO/IEC 9945.

B HacTosiLLee Bpemsi Hanbonee BaXXHbIMU ABNSAKOTCA crieayoLme
cTaHOapThl:

POSIX 1003.2-1992, onpegenstowmn noBegeHne yTunuT, B TOM
yucne KoMaHAHOro MHTepnpeTaTopa.

POSIX 1003.1b-1993, npononHsaowmnn POSIX 1003.1-1988.
OnpegensaeT nogaepXXKy CUCTEM peanbHOro BPEMEHM.

POSIX 1003.1¢c-1995, gononHsatowmn POSIX 1003.1-1988.
Onpepgenset HUTK (threads), nseecTtHble Takke Kak pthreads.

Bce ctaHpgapTtbl POSIX 06beanHeHbl B gokymeHnTe IEEE 1003.



+ B Havane 1990-x rogoB The Open Group
npeanoxuna gpyron, noxoxumnm Ha POSIX
ctaHgapT — Common API Specification, nnum
Spec 1170. CtaHgapT npnobpéen 6onbLUyo
nonynsapHocTtb, Yem POSIX, nockonbKy Obis
OOCTyneH becnnaTHo, B TO BpeMs Kak |IEEE
TpeboBasio Hemanyto nnaty 3a AOoCTyrn K CBOEMY
cTaHOapTy.

* B 1998 rogy 6b1nu Ha4vaTbl paboTkl MO
ob0beanHEHUO OaHHbIX CTaHOapToB. bnarogaps
9TOMY B HacToOSLLlEE BPpeEMS AaHHble CTaHOAPTh
NoYTU NMAEHTUYHbI. COBMECTHbLIN CTaHOapT
Ha3bIiBaeTca Single UNIX Specification Version 3
n goctyneH 6becnnaTtHo B MHTEpHETE [3].



* B uenax coBMeCcTMMOCTWN HECKOJS1bKO
co3gatenen UNIX-cuctem npegnoxumnu
ncnonb3oBartb ELF-popmat cuctem SVR4
ONs ABONYHbIX U OOBbEKTHBLIX dbannos.
EOQnHbIN doopMaT NOMTHOCTLIO
obecnevynBaeT COOTBETCTBME OBOUYHbIX
doanrnoB B paMKax 0gHON KOMMbIOTEPHOW
aPXUTEKTYpPHbI.



