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YBAXKAEMBIA YATATENL!

AaHHE yYeOHHK IBASETCS YacThio Y9eHHO-MeTOAMYECKOrQ KOM-
IIACKTa AAA BCEX CIIEIHAABHOCTeH yKpynHeHHolf rpynne 230000 «Hu-
¢opMaTHKa B BEIMUCAHTEABLHAS TeXHHKA”,

YyeGHHUKX IpepHa3zHavyeH AAS H3y9eHHs obulenpodecCHOHAABHOH
aacounamael OIT.04 aad cmenmaanHocTu 230111 «KoMueioTepHEe
cetu», OI1.07 aaa comenquaasaocTH 230113 « KoMOLIOTEDHEIE CHCTEMEL
¥ KoMIAeKcelr, OT1.01 aaq cienuaasnocT 230115 «ITporpaMmuposa-
HHe B KOMIBIOTePHRX cucreMaxy», OI1.02 aaa cnenmaasEoCTH 230401
«UndopMallHoHHHe CHCTEMEL (0 oTpacaaM)», OIT.07 ars cnelHaAb-
HocTH 230701 «[IpuraapHast HHPOPMATHKA (IO OTPACASTM)».

YuefHO-MeTOAMYECKHE KOMIIAGKTEI HOBOrC NMOKOASHHST BKAKOYAIOT
B ce0O TpapHIUOHHEIE H HHHOBAIMOHHEIE YYeOHRIe MATeDHAAR, IO3BO-
ASIOIME O0eCTeuUTE HiydeHHe obueobpa3oBaTeALHEIX H obLlenpo-
(peccHOHAABHEBIX AHCLIMTIAHH H ITPOhecCHOHAARHEX MOAYAe. KaskarIH
ROMITAGKT COAEpKHT yueGHIKH U yaeGHEe nocobus, cpepcTBa obyue-
HHUSI H KOHTPOAS, HeOoOXOAUMEIe AAS OCBOeHHA OOGImMpX U npodeccHo-
HAALHEIX KOMIIETeHLHH, B TOM YHCAe H C yYeToM TpebopaHM paboTo-
AATeAs.

YueOHEIC HM3AAHHS AOIIOAHAIOTCA BACKTPOHHEIMH 00pa30oBaTeAb-
HEIMM pecypcaMH. JAKTPOHHEIE PecypChl COARDIKAT TeopeTHYecKHe
H MPAKTHISCKUE MOAYAHM C HHTEDAKTHBHRIME YIDA)KHEHHMAMHA H TpeHa-
KEepaMH, MyARTUMEAHUHES O0BeKThl, CCHAKH Ha AONOAHHTEALHEIE Ma-
TepHaAH H pecypcH B MiHTepHETe. B HUX BKAIOYEH TeDPMHHOAOTHYSCKHIH
CAOBaph M 3AEKTPOHHEIN XXyPHAaA, B KOTOPOM (PUKCHPYIOTCS OCHOBHEIE
nnapaMeTpH yIeOHOTO Nponecca: BpeMs pabOTH, Pe3YAETAT BHITOAHe-
HHUA KOHTPOABHEIX W DPAKTHYECKHX 33pAHHH. DAEKTPOHHEIE Pecypchl
AETKO BCTPAMBaIOTCA B yIeOHEL OpOoIece ¥ MOTYT OLITE apalITHPOBAHE
K PasAMYHHEM y9eGHHM NporpaMMam,



BeEOEHME

OnepanuonHan cacrema (OC) — MporpaMMHEL KOMMNAEKC, IPEAO-
CTaBASIIOUIHH NOAB30OBATEAIO CPEAY AAR BHIITOAHEHHS IPHKAAAHEIX IIPO-
rpaMM M YIIPaBACHWA HMH, a TaloKe MPeAOCTABASIIOUIHE NPHKASAHEIM
TIIporpaMMaM CPeACTBA AOCTYTIA ¥ YIIPABASHHS aNNapaTHRIMH pecypca-
MU ¥ 06pabaTRIBAeMEIMH AGHHEIMHE,

Kaxani noAsz0BatTeAs OC NPUMEHAST B CBOeH A@ATEARHOCTH HH-
CTPYMEHTEl, NMPpeAOCTaBASeMEle AHMGO HenocpeAcTBeHHO siapoM QC,
auGo pabGoralomuMy nop, yopasieHHeM OC NpPURAAHKIME IPOTPaM-
MaMH. AAsl pelllfeHWS CBOHX 3aAad MOAbL3CBaTeAb GOPMaAM3VeT ONH-
CaHHe 3aA3YH Ha HEKOTOPOM BXOAHOM f3HIKe, IpepocrasaseMom OC,
HAY NOAb3YETCS IPorpaMMaMH, HallHCAHHBIMH ADYTHMH IIOAB30BATEAN-
MH — NpPOrPaMMHECTaAMH.

CHHTaKCHC ¥ CEMAHTHKA TaKHX A3EIKOB PA3AHYHEl B 3aBHCHMOCTH
OT pelaeMHX ¢ MX IOMOLIbIo 33849, CaMH 3aAati MOTYT OBITEL YCAOBHO
pa3aeAeHH Ha CASAYIOLIHE IPYTINLL
B pacmupenne PyRKUHOHAARHOCTH OC,;

& KoHGHUTyPHPOBaHKE peXXHMOEB paboTw OC;
B paspaboTKa TPUKASAHEIX TPOTPaMM,;
N pelleHHe NPHRAAAHEIX 38239 IPH DOMOINK MOTOBRIX NPOTPAMM.

TNoasszopareant OC, NpHMEHSIOLIIME TOT HAM MHOHM A3KK OOLeHMs
C CliePAUMOHHOM CHUCTEMOM, MOTYT OHTE, B CBOK 04eDEAR, Kaaccudm-
OHPOBAHE CASAYIOIUM o6pa3oM (pHc. B.1):

B CHCTEMHHE NPOTPaMMHCTH;
B CHCTeMHEHE aAMMHHCTPaTOPH;
8 [PHKAGAHEIE MPOTPAMMHCTEI;
@ IPHUKAAAHBIE IOAB3OBATEAH.

g - CHcTeMHbe
t ApOrPaMMHCTH
Hurepdelic CHCTOMHEX BRI3OBOB

1 |
IMpHKAapzHEE Kondurypupyionue } IMpuKAGAHHE

OPOrpaMME MPOrPaMMEl OPOrPAMMECTH
LS v - v S

TMprxraanse CHeTeMHES Puc. B.1. Mpynne nonbaoeare-
MOAL3OBATEAN AAMHHHCTPATOPLI nei onNepauuoHHOW CUCTEMbI
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OAHMH H TOT € ASKIK MOMXKeT CAYKHTE AAY PEII€HUS DA3AMYHEIX 3a-
Aa4. Ecamt Goaee moapoOHO KaaccUPHIMPOBATE MTOAL3OBATEAEH IO KC-
MOABZYEMOMY MMH A3EIKY H PelllaeMBIM 3aAaYaM, TO KaKAAA Napa «I3RIK
obulesna» — «pellaeMad 3apatdar GyAeT OIpPeAeAdTh DOAL IOAB3OBATE-
Afl IpH ero paBoTe ¢ oNepallHoOHHOH CHCTEMOMH.,

Taba. B.1 coAepRUT OCHOBHEE THOK poAei MOAB3IOBATeAElH onepa-
IWOHHOM CHCTeME.

TaBnuya B.1. Ponw nonpsceaiensi

Homep Poab 3aaaga Bxoamotl a3uK
1 CucremMHHi# | Pacummpenie gpyHK- Hnaxoyponuenme A3ILIKHM
OpOTPaMMHCT | I ONepalmOHHOH paspafioTRu, B TOM YHCAS
CHCTEMEL accembaep
2 Cucremunit | Korpurypuposanme {opmaTh KoHDHUTYpanH-
aAMUHHCTpa- | onepalHOHHOHK CH- OHHHIX (PalAOB M A3RKH
TOp CTeMH M PErHCTPallHA VIIPABASHHS CPeACTBAaMU
IOAB3OBATEARH AAMUHUCTPHPOBaHHA

3 OnepaTtop Texymee apMuaucTpH- | QopMaTH Kordurypanm-
POBaHHE CHCTEME, OHHELX hair0B HHCTAA-
YCTAaHOBRA/YAAACHHE ASTTOPOB B YCTaHABAM-
MpOrPaMMHOTO o0ece- | BaeMOoro NporpaMMHOrO
YeHMA, 8T0 HacTpoiiKa obecneyeHNna

4 Crnenuaaucr | OGcAyKHBaHNe S3LIKM CPEACTE HacTpoii-
IO anmapaT- | anmapaTypH, BBOA ee KH 00OPYAOBAHHA AAS
HOMY 0fe- B SKCIAYATAILHIO, BRIBOA, | HCIIOAB3OBAHHMA B KOH-
CHeueHHIO M3 SKCIIAyaTanHuu KpetHO# OC

5 INpukaaauoii | PaspaboTka mporpaMM- | SI3EIKM BRICOKOTO YPOBHS,
HPOTPaMMMCT | HOrO ofeceueHud, mHTEpPhCAC CHCTEMHEIX

NpepAHAHAYeRHOrO AAd | BEI3OBOB Appa OC
PelIeHHs 3aA8Y IPH-
KAAAHOTO IIOABIOBATEAS

6 | ApMuHH- ApXuBHpOBaHHe AAH- SI3HKH yIIpaBAEHHS
CTPATOP HEIX CHCTEeME, YIpas- ¥ KoBQHrypHpOBaHHSA
ARHHBIX AeHHe HHOPMAaITHOH- HUCTIOAB3yeMBIX Ipo-

HEIMHA pecypcamMu ((a3H | TPAMMHEIX CPEACTB
AAHHEIX, CIPABOYHURM}

7 INpukaapHol | PelleHue KOHRpeTHHX | SIaWIKM yOpaBAeHHS
MIDABAOBATEAL | IIPMKAAAHEIX 38A8Y 3apaEHAME OC, A3RIKA
NIPH OOMOLIY TOTOBOIG | YNpaBAeHHA HCIOAB3Ye-
NpoOrpaMMHOro obecne- | MEIMH IDOrPAMMHEIME
YyeHUs CPEACTBAMU




AAHHEIH y4eOHHK B IEPBYIO O9ePeAb OPHeHTHPOBAH Ha CTYACHTOB
CpeaHNX yueOHEIX 3aBeASHHEH, TIPHKASAHEIX IPOTPaMMICTOB K MOAR30-
BATEAEH OMEPalMOHHOM CACTEME], HO B HEKOTOPOH MEpe 3aTparuBaer
TaroKe BOIPOCH CHCTEMHOTO NPOrpaMMHUPOBAHHUA M AAMIHUCTPHPOBA-
HuA B cpeae OC,

Boabmag 9acTe MATEPHAAA, H3AATACMOTO B yIeOHHEe, AQeTCA Ha IIPHA-
Mepe 00LIHX MEXaHH3MOB, CYILIECTEYIOIIMY B ONePallHOEHKIX CHCTEMaX
cemeiicTea UNIX u Windows. YacTe MaTeprHaAa IPHMeHUMA M AAH OTIE-
PAqMCHHRX CHCTEM ceMelicTBa DOS (B 9aCTHOCTH, pa3saeA, IOCBAIIeH-
HEHI 3apasEnaM B Windows).

B RavecTBe OCHOBHOM yueSHOI oDepallMOHHOM CHCTeMBI paccMa-
TpHBaeTcst ceoboAHO pacnpocrpassemas OC Linux u omepanuoHHas
cucreMa Windows 7, opaHaKo GOABIIAN YaCThH MaTepPHaAa KHATH NpHMe-
HUMA AAS BCeX OCHOBHHIX Bepcui UNIX-cucreM 1 Windows cemesicr-
Ba NT.

YdaeGHHK COCTOHMT H3 TPEX YacTel H IPUAOKEHHIT:
¥ TEePMHHOAOTHYECKOE BBEAEHHE COAEPIKHT OIIPEASACHHA OCHOBHHIX

IMOHATHH U DPHHIHKIIOB PAGOTHI GIIEPATTHOHHEIX CHCTeM, HA KOTOPEIe

ONHPAETCH AdAbHeIee HIAOKEHHE;

N rAapH 1 —6 AAI0T YMTATEAKW) IPEACTaBACHHE 0D OCHOBHEIX 3Talax
HCTOPHM DAa3BWTHA, OGBEKTax, NMOAAEP’KABAEMEX ONEPaIHOHHON
cHucTeMOM: mamaTH, ¢aliraX, OOALIOBATEANX, 3aAaHHAX M MEeTOAAX
PpaGoTH ¢ HHMH;

® TAABH 7— 10 yrAyOAdIOT 3HAHHS YUTaTeAd O pafirax U MOAL3OBATE-
ASIX, 3@TParMBalOT BONPOCH aAMHHUCTPpHpoBaHuA OC, Takoke B 3THX
FA@BaX BBOASTCS B pacCMOTpeHNe BOIPOCH YNIPABAEHHS IIPOIlecca-
MH H MeXaHH3MEl B2aUMOACHCTBHA MeXKAY OPOIeCCaMH, TOAASPKH-
BaeMhLie oepanHoHHBIMY cicTeMaMi UNIX 1 Windows;

® OpHACGKEHHA COASPIRAT CNPABOYHYI0 HHGOPMAOHIO OO CTPYKTYpe
KaTAAOTOB CHCTEMH «KOHTPOAB 3HAHMA» H 10 OCHOBHAIM KOMAHAAM
onepatoHHo# cucreMu UNIX.

Kaxpas raapa yIeOHHKa 3aBepIIAeTCA KOHTPOARHEIMH BOIIPOCAMHA
AAST CAMOTIPOBEPKH.

B cuAy orpaHHIeHHOCTH 00b€Ma KHHTH B Hel He pacCMOTPEHHI CAS-
AYIOIOHe BONPOCH:
® reHepamus OC (kordurypupoBaHne SApa, aAMHHHCTPHpOBAHHE}
[3:
rpadrueckue HHTepdeficu (X Window System) [2];

YaCTO HCIOAB3YEMEIE PUKAGAHEIE TAKETH I[POTPAMM;

cnenrdKa OpraHU3aH reTeporeHHHX CHCTeM H cpea [17];

pa3pafoTKa AONOAHHTEeABHHIX KOMIIOHEHT sapa, ApafBeposn

ycTpoiicTs [16];



B cnenrdHKa IPOrpaMMIPOBAHNA B ONEPalMOHHEY CHCTeMax peanb-
HoOro BpeMen [9];

B MHKpPOSIACPHEIE apXUTEKTYPH [15];

B paspaboTKa ceTeBHX IMIPHACKEHHNH Ha OCHOBE PASAHYHEIX IIPOTOKO-
A0B cBazn [10].
Bce OHHE IIpPeAAAraloTCA 3aHHTEPECOBAHHOMY UHTATEAID AAA CaMO-

CTOATEALHOTO H3yHYeHMS.



TEPMUWHONOTMNYECKOE BBEAEHWE

OCHOBHBIE NOHSTYS

I'pH pelreHHH CBOMX 3aAa4 B CDEAE OIIePAlMOHHOH CUCTEMEI IIOAL30-
BATEAB AOAKEH ONPEASAHTE AAHHEIE H HHCTPYMEHTAABHOR (IpOrpaMM-
HOe) CPepCTBO AAsl MX o6paboTru. B GoablINEHCTBE CAyYaeB pellleHHe
3apaYvH TOAR3OBATEAd CBOAWTCE K IIOCABAOBATEABHOMY NPHMeHEeHMIO
HECKOABKHX HHCTPYMEHTOR (HAIIDHMED, BBOAA AAHHEX, COPTHPOBKH,
CAMSIHHA, BRIBOAR).

OnepanuoHHAA CHCTeMA NPEeAQCTABAMET NOAL3OBaTeAl0 OasoBhIA
HaGop HHCTPYMEHTOB U CPEAY AAs XPAaHEHHA AAHHHIX, 4 TaXJKe CPeACTBA
VIPaBASHUA DOCACAOBATEABHOCTHIO MCIIOAB3OBAHUMSA HHCTPYMEHTOB.
HETepBaa BpeMeHH, B TEYSHHE KOTOPOrO MOAB3OBATEAD DEIIAeT OAHY
HAM HECKOABKC IOCAGAOBATEARHEIX 3aAa4, IIOABE3VACH IDH 3TOM CDeA-
CTBAMH, NPeAOCTaBAAeMEIMH OC, HAIRIBASTCH CEAHCOM.

B Hauare Aro0oro ceaHca NMOAB3OBATEAL HAEHTHOHLMpPYeET cebsd,
B KOHIIe YKa3hIBaeT, YTo ceaHc 3akoHveH. OnHcaHie IOCASAOBATEARHO-
CTH HCIIOAB3OBAHHS TPOTPAMMHEIX HHCTPYMEHTOB, 3a0NCAHHOE Ha He-
KOTOpOM (POPMAABHOM A3LIKE, HA3LIBAETCH 3¢gaHueM, a CaM S3EIK —
A3BIKOM YNPABACHUR JAGAHUAMLU.

BrInorHeHHe 33AARUH B GOALIIHHCTEE OIIEPALJHOHHEIX CUCTEM Opo-
HMIBOAMTCA KOMaHAHEIM KHTepOpeTaTopoM, Soree MoppobHoe onpeae-
AeHHe KoTopore OyaeT AGHO pgaee.

OOBMHO HOAB30OBATEAI0 NPEAOCTABAAETCS HEKOTOPHH unmepgetic
OOIIEeHNA C KOMAHAHEIM HHTEPIPETATOPOM, OPH HCIOAB3OBAHHH KO-
TOPOT0 KOMAHABI BBOAATCA C KAABHATYPEL, 8 PE3YALTAT HX BREITIOAHEHHA
BBRIBOAMTCA Ha 5KpaH. Tako#t uuTepdefic aCCONMUMPYETCS € AOTHYCCKMM
MOHATHEM TePMHHaAA — COBOKYIIHOCTH YCTPOHCTBA BBOAA [OOBIGHO
KAABHATYPhI} M YCTPONCTRA BRIBOAR (AMCIAEA, BHIBOAAIIETO TEKCTOBYIO
uedopManuio}. B HacToamee spema fosee yHOTPeOMTEALHEIM ABASAET-
cA rpacduydeckuit uHTepdelic noas3lopaTean (GUI), paccMOTpeHHe Ko-
TOPOTO BHIXOAHT 33 paMKH AAHHOTO yyebGHuKa [2].
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Mporpamma (B obnteM cayuae) — HabOp MHCTPYKLHI mponeccopa,
XPaHAIIMACA Ha AMCKE [HMAM APYTOM HaxouNTeAe MHGopMamuH), Aad
Toro ¥TO6HI MporpaMma Moraa OHITE 3amyIeHa Ha BHIIOAHeHHe, olle-
PaNAOHHAA CHCTEMA AOAJKHA CO3AATE CPEAY BHIIOAHEHHS — UHGOpMa-
UlUOHHOE OKDyKehue pelllaeMoM 3apavu. Ilocae 3Toro onepalHoHHas
CHCTEMA NepeMeINaeT HCIOAHACMENA KOA, A AQHHEIC IIPOTrPaMME B OIe-
PATHBHYIO IIAMATH ¥ MHHOWHPYET BLIIIOAHEHHE IDOTPaMMEL.

OnepallMOHHAA CHCTEMA BHINOAHMET (PYHKIMH YIpaBACHUA anmna-
PaTHEIMH PeCypPCaMH, HX PACNIPEACASHHA MEKAY BHITOAHASMBIMH [IPO-
TpaMMaMH [TOAB30BaTeAS H GOPMUPYET CPEAY HMCNOAHeHHs, KoTopas
COAEP/RHT BCE AAHHEIE, HeOGXOAMMEI® AAS IPOFPAMME. Takasd cpeaa
B AAABHeHIIEeM H GYAET Ha3hIBaThHCA MHGOPMAITHOKHEIM OKPYKeHHEeM.
B nHdpopMaLMOHHOE OKPYKeHME BXOAAT AaHHEIE H O0BeKTH, obpala-
THBAEMBIE OIIEPALACHHOH CHCTEeMOM, KOTOPHEe BAHAIOT Ha BHINOAHE-
H¥e OPOTPaMMEL, T.e. Ha pellleHue 3aAa4M NOALIOBATEeAN. B x0Ae Agak-
HeAuwero HsAOReHus OYAYT NPHBEASHH IIPHMePH HA(POPMATACHHOTO
OKPY/KEHHS Pa3AMYHOTO XapaKTepa.

Hcnoasays mOHNTHA NPOTPAMME], AAHHHX M HH(OPMAIMOHHOTO
OKPY’KEeHHS, MOAHO CIPEASANTE MOHATHE 3agaiu B cpeae OC Kak co-
BOKYTIHOCTE OPOrpaMMbl M AAHHEIX, SBASIOIINXCA 9acThi0 HHGOpMaIu-
OHHOTO OKPYARCHUS,

BruooaHAeMas nporpaMma o6pasyeT npoluecc. [Ipouecc IpeACTaBAs-
eT coB0 COBORYIHOCTE HHGOPMAaTHOHAOTO OKPYREHHA U 08AQCTH Ma-
MATH, COAeprRalleli MCIIOAHSEMBIN KOA H AAHHEIe TIporpaMMe. OOGEMEO
B IaMATH, KOHTPOAHPYEMOil ONePANUOHHON CHCTEMOM, MOJKET OAHO-
BpeMeHHO paGoTaTh OoABIIOE THCAO TPOLIECCOB.

BricAHe ecTeCTBeHHO, UTO Ha OAHOMOPOLECCOPHHIX KOMIIBIOTEpax
BO3MCXKHO OAHOBPEMEHHOE BHIIIOAHEHHE NMPOrPAaMMHOTO KOAA TOAB-
KO OAHOTO Npollecca, Mo3TOMY 4acThb NPOLeCcCOB HAXOASTCA B pekKumMe
OXXMAAHMA, @ OAMH K3 TIPOIECCOB — B peskuMe BumoaHennd, [Tponeccw
IIPH 3TOM 00pa3yIoT 04€PEAD, ONePAITHOHHAA CHCTEMa TepeAdeT YIIpaB-
AGHHe NepBOMY TIPOLIECCY B OMeDEeAM, 3aTEM CAGAYIOIIEMY M T. A,

IMponecc, MMemomuil MOTEHUHAABHYI0 BO3MOMHOCTE IOAYYHTH
BXOAHGIE AQHHEIE OT IICAL30BATEAS] C KAABHATYPH M BLIBECTH Pe3yAb-
TaTH cBoeil paGoTH Ha 3KpaH, HA3EBaTCH NROIECCOM IePEAHETo TAd-
Ha; IPOLecc, BHIMOAHAEMEIN 83 HeIIOCPEeACTBEHHOTO B3aUMOAeCTRHA
C TOAB3OBaTeAEM, — (DOHOBRIM IPOOECCOM.

B xoae cBoeil pafoTH MPONECCH HCIOAB3YIOT BRIYMCAMTEARHYIO
MOIIHOCTE OPOLleccopa, ONepaTHBHYIO TaMATh, OOPAIIAIOTCA K BHEL-
HHM ¢aliraM, BEYTPEHHAM AAHHEIM SIAPa ONEPANMOHHOM CHCTeMEL Bee
3T 0OBEKTH BXOAAT B MHGCPMalHOHHOE OKPY’KeHHe TIpolecca U Ha-
3HIPAIOTCS pecypCamMu.
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PecypcoM MoxeT GHITH Kak (huavdecKkuit ofBeKT, K KoTopoMy OC
TIpEAOCTaBAAET AOCTYII, — IPOLIECCoD, CIepATHBHAS IaMATh, AHCKOBEI
HAKOIMTEAN, TaK H AOTHYCCKUI OYLeKT, KOTOPEIH CYLUIECTEBYET TOABKO
B npeaeiax camoil OC, HanpuMep TaGAMIIA BHIOAHAEMEIX OpPOIIeCCOB
HMAH CeTeBHX MOAKAIOYeHHH. HeoOXOAHMMOCTE B yOpaPRAeHHH pecyp-
camn co croposbl OC BEI3BAaHA B MEPBYIO OY€DEAEL TEM, UTO PecypCH
OorpaHH=eHH (N0 o6LeMy, BpeMeHH MCTIOAB3OBAHNA, KOAMYECTRY ODCAY-
JRHBAEMBIX NOAB30BATEACH M T.IL.). ONepanuoOHHAS CUCTEMA B AAHHOH
CHTYalMi AM6C yHnpaBAgeT OrpaHHYIeHHAMH PecypcoB, IPeAOTBpAalan
X HCUYepnaHae, An00 MPeAOCTABAAST CPeAcTBa 00paGoTRH CATYanu,
CBA3AHHKIX C HCYepNaHHeM pecypcoB. AMMHTLE MHOTHX DeCypCOB, 3a-
AaHHHe B OC Mo YMOAYAHHIO, MOTYT H3MEHATLCA 3aTeM aAMHHNACTPATO-
poM cHCTeMEl. [IpHMepoM TaKOre pecypca MOKEeT CAYARHTE MaKCHMaAb-
HOe KOAUYecTBO ¢aliroB, OAHOBpEMeHHO OTKPHITHIX TOABIOBATEASM.

B cayuae, ecAn OnepagMoOHHAA CHCTEMA MO3BOASIET OAHOBPEMEHHO
KCIIOAB30BATH PECYPCHl HECKOABKHM NpolleccaM, ee pecypch MOyKHO
DOAPAa3ACANTE Ha TUIIHL, YKAa3aHHEe Ha puc. 1.1 [12).

HepasaeaseMblie pecypch MOTYT SHITh HCIIOAR30BAHLL HA 3aAGHHOM
OTpe3sKe BpeMeHH TOAEKO OAHHM NPOIeccoM, IPH ITOM APYTHe IIpoliec-
CH HE HMEIOT AOCTYNIA K TAKOMY PeCyPCy AO IOAHOTC OCBOOOMKASHHA
pecypca 3aHABIINM ero npoueccoM. IIpEMepoM TaKorc pecypca MOXeT
CAYRHTE (bafia, OTKPHTEIE Ha 3a0MCEh B HCKAIOUHTeARHOM pexume, Bee
MOMBITEH HCIIOAB3OBATH ITOT (pafia ADYTHMH TPOLIECCAMH (AdJKe Ha YTe-
HHE€) 3aBEePIIATC Heyaaueit.

Pa3zpeaseMHe PecypCH MOTYT HCNOAB3OBATHECA HECKOABKHMH IIPO-
neccami. [Ipu 3TOM K TAaKHM pecypcaM BO3MOKeH OAHOBpEMEHHEIN AC-
CTYT NpPoLeccoB (HaNpUMep, K YacaM, NPH NOMOIUA KOTOPHEIX OIPEASAA-
eTcd TeKylllee CHCTEMHOE BpeMs).

HekoToprie pasaeaseMue pecypehl He MOTYT ofeclIeduTh OAHOBpe-
MeHHEIN AOCTY, HO IO3BOAAIOT HCHOAB3OBATE X HECKOABKHMMH NpO-
HeccaMu, He AQKMAAACE MOMEHTa IICAHOro oCBCOOIKAEHHMA pecypca.

] 1

Hepa3aeagenuie PasaeaseMue
I
1 t
OaHOBpEMEHHOTO Aocryma
AOCTYTIA C pa3aeAeHHeM BpeMeHn

Puc. 1.1. Tunbl pecypcoB, OOCTYNHLIX B ONEPELMOHHOA CUCTEME
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B 3TOM cAy4ae HCNOAB3YETCA KBAHTOBAHUE MOMEHTOB MCIIOAL3OBaHHA
pecypca o BpeMeHH.

B Ka’KALI KBAHT BpeMeHH OAHH IPOLeCe TOAYIAET TOAHEIE K MCKAID-
YUTeALHEIE IPAaBa Ha BAAASHNE AAHHEIM pecypceoM. TIpu 3ToM sHadeHde
TaKOTO KBAHTa MHOTQ MeHBIIE IIOAHOIO BPEMEHH, B TEUYEeHHe KOTOPOro
pecypc HCIOAL3YeTCH 3THM NPOLECCOM, T.€. MHTePBAAd BPEMEHH, He-
oGX0AMMOTO HPOHECCY AAS PelIeHH 3aAa9H TIOAB30OBATEAN,

IMpumMepoM pecypca C AOCTYIIOM C pa3AghieHHeM BPEMEHH MOXKET
CAYKHTE HPOLIECCOPHOE BpeMs B MHOTO3aAauyHEX OC., B KaRAR# KBaHT
BPEMEHH BHIIOAHSAETCH ONPEACACHHOE YHCAC HHCTPYKIMEL OAHOTO NIPO-
[ecca, HOCAe 4ErQ YIpPaBRACHHE HNEPEAAdeTCH CASAYIOIIEMY MOpPOLeccy
H HaYNHAETCA BHIIOAHEHHE €ro MHCTPYKIOMA.

Mponecch, ORMAAFOITHE NPEACCTABACHHA AOCTYIIA K PAIAEATCMOMY
Pecypcy, OpraHd3yloTCs B OUepeAs ¢ mpuopureToM. [Ipouecck c oauHa-
KOBLIM MPHOPHTETOM IOAYYAIOT AOCTYIL K PeCypCy NOCACACBATEALHEI-
MH KBaHTaMH, NIPHA 3TOM HEKCTOPBIE NPOLIECCH HMEIOT GOAEe BRICOKMIA
NPHOPUTET H TOAYIAIOT ACCTYTI K PECYPCY Yalne.

1.1.1. Tunoean CTPYKTYpPa ONepaLUOHHONA
CACTEMEI

QOORYHO B COCTABE ONEPAlMOHHON CHCTEME ERIAGASIIOT ABA YDOBHS:
fIAPO CHCTEMBI M BCIICMOTaTEABHEIE CACTEMHEIE NPOTPAMMHBIE CPEA-
CTBa, HHOTAA HAa3HBaeMEle CHCTEMHEIMH YTHAHTAMM. Jgpo BRITIOAHSAET
Bce (bYHKIIHK [1C YTIDaBAEHHIO PeCYyPCaMH CHCTEMEE — KaK (PH3HYEeCKH-
MM, TAK H ACTHYECKHMH — R pasAeAsieT AOCTYN IOAL3OBaTeAel {Ipo-
rpaMM TIOAB3OBaTeAelt) K aTUM pecypcaM. [Tpu moMoIny CHCTEMHOrO
OPOTPAMMHOICG O0ECHeYeHns IIOABIOBATEeAL YIPABASET CPEACTBAMH,
NPEAOCTABASTEMEIMH SADOM,

B SAPO THINMYHOH onepalfHOHHON CHCTEME BXOAAT CAGAYIOIIHE KOMIIO-
HEHTHL CHCTEMAa YIIPaBAHHS CeaHCAMH INOAR3OBaTeAet, (hafiroBas cUCTe-
Ma, CHCTeMA YIPaBASHHA 3aAa49aMH (IPOLeccaMy), CHCTeMa BECAR/ BEIBOAA.
Hureptpeiic sapa OC ¢ IPURAAAHEMEA HPOrpaMMaMH OCYIIECTBASETCS NIPH
TIOMOIM NPCTPaMMHOTO MHTepdelica CHCTEMHBX BRI3OBOB, MHTEpdeHc
¢ annapaTHHM obeclieyeHHeM — OpH DOMOIIH Apaiipepos (puc. 1.2).

CucmeMa YNpaBACHUA CEqHCAMU NOABICBAMEeAei OCYIIecTBAdeT pe-
THCTPAIMIO CeaHca MOAL3OBATeAs MIPH Havare erc pabotH ¢ OC, xpa-
HAT ONEPATHBHYIO MH(OPMANMAIC, BXOAAIYIC B HH(pOPMANHAOHHOE
OKDY>KeHHe CeaHCa, IPH OMOCIIH CHCTEME BBOAA/BEIBOAQ IIOAAEDIKHA-
BAEeT COOTBETCTBHE HOAB30BATEABCKOIO TEPMHHAAA PEAALHEIM HAH BUD-
TYAABHEIM YCTPOHCTBAM, KOPPEKTHO 3aBE€PINAST CEaHC MPH CROHYAOHHWH
PaboTH NOAB3OBATEAT C CHCTeMOH.
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Pue. 1.2. CTpykTypa ABpPa TUNMYHOW ONepauMCHHON CHCTEMBI

(QatiroBan cucmeMda BHOOAHIST TpeobpaioBaHHe AAHHELX, XPAaHH-
MBbIX Hd BHENIHWX 3aIOMHHAIONINX YCTPOHCTBaX (HanpHMep, Ha AMC-
KOBHIX HaKOIIMTeAsIX HAH Ha flash-HaxonuTreasnx), B AOTHIECKHe OO'BeK-
THI — thafiAR B KaTaror. Taiore ¢afiroBas CHCTEMA BHITOAHAET (DYHK-
MK pa3rpaEHYeHHs AOCTYIIA K (hallraM M KAaTAAOraM IpH oSpallleHHH
K HUM CO CTOPOHEI CHCTEMEI YIIPABACHWA CEAHCAMHE MAH ITPH MCIOAB30-
BaHHH (pafAOBOM CHCTEMEI Yepe3 HHTepdelic CHCTEMHBIX BHI30BOB.

Cucmema ynpasaeniin npoueccami PacopeACAsieT PeCcYPCH MeRAY
BHINCAHAEMEMHE 33A39aMH (TpogeccaMu), o0ecTieYHBaeT 3aLUTY IIaMsi-
TH NPOLIECCOB 0T MOAM(HKAIIHN €€ ADYTHMH INPOLeccaMy, peaAnayer
MEXaHHU3ME MERITPONECCHOTO B3AHMOALHCTBHA.

Cucmema BBoga/ BriBoga o6pabaTLiBaeT 3anpock BeeX pacCMOTPEH-
HEIX BRILIe KOMITOHEHT SApPa H npeofpasyeT HX B BRI3OBH AQTHIECKMX
YCTPOHCTE, nopaepXuBaeMBIx OC, Kaxaoe Takoe YCTPOHCTBO TIPeA-
craBaseT coboll AoruuecKuil o4LeKT, ofpalleHie K KOTOPOMY IPOMC-
XOAUT CTAaHAAPTHRIMHE AAA OC cpepCTBaMH (HampUMEDP, KaK K aApecy
B OIIepaTHBHOM NaMATH AHO0 KaK K clleITHaALHOMY (aiiry). Aorudeckoe
YCTPONCTBO MOSKET OHIThH YHCTO BHPTYAABHEIM (HEAHMKOM (QYHKIIHOHM-
poBaTtek BHYTpH 2Apa OC) MAH NPEACTABAITE ACTHYECKHI 0GHeKT, CBL-
3aHHEI yepes ApaiBeph! ¢ PeAABHEIMH ATIAPATHREIMH YCTPOMCTBAMH.

[IpyMepoM YHCTO BUPTYaABHOTO YCTPOHRCTBA MOFKET CAYKHTH «4ep-
Has paupar /dev/null B UNIX-cncremax. Bed mudopmaling, 3anHchBae-
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Mas B AAHHOE YCTPOHCTBO, IPONEAAET, T. €. OHO MOXKET ORITh ACTICAB30OBA-
HC AAS IOTACIEHHA AGHHHX, HECYIIECTBEHHEIX AAA PellaeMoii 3apaui.

Apaiisepnt yCTpOHCTB — 3TO CUCTEMHBIE HPOrPAMMEI, KOTOPHIE IIpe-
06pasyloT 3anpoChl CHCTEME BBOAQ/BHBOAQ B IOCAEADBATEABHOCTH
YIIPaBASIONIMX KOMAHA AAS alNapaTHHX YCTPOMCTB. Apafisep raxao-
ro yCTpOHCTBa CKpHBaeT 0COOEHHOCTH €ro alnIapaTHOH peaiM3alHu
H TIPEAOCTABASIET CHCTEME BBOAA/BLIBOAA CTAHAAPTHIHPOBAKHEIHA MH-
Teptelic AOCTYIIA K alNAPATHOMY O0SCHIeUeHMIC CHCTEMH,

C TO4YKM 3peHUs NPUKAGAHCTO NIPOrPAMMHCTa AOCTYVN K KOMIIOHEH-
TaM gapa OC oCYymecTBAsieTcs IpH ODOMOIIK HHTepdeiica CHCTeMHEIX
BH30BOB — Hab0opa OMCAHOTEK, BRAIOYAIOILHX B 08 CTAHAAPTH30BAH-
HEle HaGOPE! PYHRIHN, KaKALIL Takol HaGOp NpeAHa3HAYEH AAY pe-
DIEHWS TOTO HAH HHOTO KAACCa IMPHKAGAHBX 33Aa4: AOCTYIIA K CeTeBEIM
pecypcaM, rpadH4eCKOMY DeXXUMY, pearH3allii MeKIPOLeCCHOro B3a-
HMOAEHCTBHA U T. 11,

1.1.2. Knaccuukauuna onepaynoHHbIX CUCTEM

CAOMHOCTB COCTABHAEIX JACTEH AAPA M PearusyeMule HMH (YBRIUH
B IIEPBYIO OYEPeAk 3aBHCAT OT YHMCAA OAHOBPEMEHHO OBCAYRHBaeMEIX
OC noas3opaTeAel H OT YHCAR OAHOBPEMEHHO BHIIOAHSEMHEX IPOLEc-
coB. B cBA3M € 3THM pasyMHO ONpOBecTH KraccHpHKanio OC 110 3THM
ABYM NlapaMeTpaM H paccMOTpeThE 0c00eHHOCTH KOMIIOHEHT SADA B KajK-
AoM K3 Tunos OC.

ITo KoAuMecmBY OGHOBDEMEHHO OOCAYKUBGEMLIX nNOAb3OBamMesel
ONepalHOHHBLIE CHCTEME] Pa3ASAdIOTCA Ha OAHOIOAB3OBATEABCKEE (0A>
HOBpPEeMEHHO NOAAEPAHBAeTCA He 6oAee OAHOTO CeaHca IMOAb3IOBaTeAs)
M MHOTOIOAB3OBATEARCKHE (OAHOBREMEHHO IICAASDRHBAETCH MHOKe-
CTBO CeaHCOB IIOAB30BaTeAci). MHOronoAb3OBATEALCKHE CHCTeMEI,
KpoMe O0eCneuyeHUus JAIATH AAHHKX MOAB3OBATEACH OT HECAHKITHO-
HUPOBAHHOTO AOCTYIa APYTHX TOAB3OBATEAEH, IPEAGCTABASIIOT CPEA-
CTB& pasjpeAeHus O0LNX AAHHEIX MERAY MHOTMMH NOAB3OBATEASMHA.

PaccmoTpuM ocoBenHocTH 3THX THIIOB OC OoAee noapobHO.

Ho xoaudecmBy OGHOBPEMEHHO BBINOAHAEMEIX NPOUECCOB ONIepAliH-
OHHHe CHCTEME ASASTCA Ha OAHO3AAAYHEIE (He Goaee opHOTO paGoTta-
0LEero npornecca) B MHOrosapadHule (MHOXeCTBO pafoTaiomx Iopo-
necceop). OAHAM M3 OCHOBHEIX OTAHYMIT MHOTO3aAAYHBIX CUCTEM OT OA-
HO33AAYHEIX ABASETCS HarWIHe CPEACTE YIPABACHUS AOCTYIOM K pacyp-
CaM — PasAEASHHsA PeCcypCoB H ODAOKHPOBKH MCIIOAB3YEMBIX PECYPCOB,

OaHonoab3oBaTeabckBe OC, Aannnit Ton OC ofecnevHBaeT eAl-
HOBPEMEHHYIO TOAMEPREKY TOABKO OAHOTO ceaHca pabOTH HOAB3OBA-
Tead. Hobhlil ceaHc pabGoThl DOALIOBATEAR MOXKeT OLITE HadyaT TOABKO
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HocAe 3aBepHleHUs NpeAbIAylllero ceanca. ITpi aToM B HOBOM ceaHce
TIOAB30BaTeAs COXPAHSIeTCs TO XKe caMoe HHGPOPMANUOHHOE OKpYKe-
HHE,

C TOYKH 3peHHs CAHOIOAR30BaTeABCKOH OC IOAR3IOBATEAR HEpas-
AWYHMEI, [IO3TOMY €CAHM C TAKOH OmepaltMoHHoH cHCTeMoil HaYHBAIOT
patoTaTe HeCKOABKO ITOAB30BATEAEH, TO KA’RAOMY B3 HHUX OHa Hpepo-
CTABASIET AGCTYI KO BCEM PecypcaM H, BO3MOKHO, K TOMY 7K€ CaMOMY
HHPOPMAMOHHOMY OKPY>KeHHo. IIpu 3TOM DOAR30BATEAR MOMKET pPa-
S0TATE H CO CBOMMM YHWKAABHEIMH AAHHEIMH, HAIPUMED C ARHHEIMH
Ha CheMHEIX pAMcKax. [Tpu Takoit paboTe HHGOPMAITMOHHOEe OKPY/REHHE
ceaHCcoB paGoTEI HOALIOBATEAEH B CHCTEME CTAHOBHTCA Pa3AHYHEM,

CucreMa yIpaBAeHHS CeaHCAMH OAHOIIOAB3oBaTeabcKux OC
BRAIOY&ET B ce0d TOABKO CPeACTBA HHAIHAITMY H 3aBepIIeHHs ceaHca
H CPEACTBA ICAAECDIRKH HHQOPMAIIMOHHOTC OKPYKEeHH A IOARL3I0BATeAS.
IMpuseM BO MHOTHX OAHONOAB30OBATEARCKNX OC (Hanpumep, DOS) Mo-
MeHT HHUIHAINH CeaHCa NIOAB3OBATEAS HACTYIIAeT Cpasy ke IoCAe 3a-
TPY3KH JAPA M HHAMHAANIANHOHHEX CII@HAPHEB.

MomMeHT 3aBepIIeHHA CeaHCa COBIAAAET C MOMEHTOM BHIIDY3KH
gapa OC H3 NaMATH (HEMOCPEACTEEHHO IepeA 3aBepineHHeM paboTh
OC mam BeaepcTBEE 00ecTOUMBaHNA 000OpPyAOBaHuSA). TakuM obpasoM,
BpeMs FRHSHE CeaHCa ICAL3CBATEA B OAHOMIOAB20BaTeALCKHX OC npu-
OAM3HTEALHO PABHO BPpEeMeHH JKU3HA paboTaioniero SaApa CHCTeMEL

BcaeacTBHE HEPA3AMTUMOCTH NIOAL3OBATEACH CHCTEMA YIIDABASHHA
ceaHcamu ¥ alir0Bas CACTEMA B SHAYHTEARHOH Mepe YIPOIaTCs.

CracTeMa YIPaBAGHHA CEAHCAMH OAHOHOAB3OBATeALCKHX OC
He BKAIOYaeT B cebd cpeacTB MAeHTHGHKAIMH H ayTeHTH(PHKANH
TIOAB3OBATEACH, 4 TAK/KE CPEACTB 3allNThl HHPOPMAHMOHHOTO OKPYZKe-
HHA UX ceaHcop. PaifroBan cHcTeMa OAHONOAL3OBAaTEARCKHX OC, RaK
TIpaBUAO, He BRAIOYAET B ce0f CAOJKHHE MeXaHU3MH Pa3rpaHH4YeHus
ACCTyTIA K (palfiaaM M KaTaroraM, XoTd B palinoBoH cucTeMe MOTYT Cy-
IMeCTBORATE (DAATH, 3AAAIOMINE PERUMEL paboTH ¢ halinaMH M RaTaAo-
TaMH, UX aTpUGYTHL.

IMoaaepxEa OIEPANMOHHOM CHCTEMOM TOABKO OAHOTO ceaHca pado-
TH MOABL3OBATEAA HE MCKAIYAET BO3ZMOXHOCTH OAHOBPEMEHHOTO BLI-
TIOAHeHHA MHOTHX 3aAa4 NoAk3oBaTeAsT. MHEIMHE CAOBAME, OAHOIIOAR30-
BATEABCKA ONEPANNOHHA CHCTeMa MOKeT ORITE MHOTO3aAAIHOM.

Mnuoronoab3opareabckae OC. Aanpniii THm OC obecliedyHBaeT
OAHOBPEMEHHYIO paboTy GOABIIOTC KOAWYECTBa NOAR3OBATEAEH, TTO
B 3HAUMTEeABHOH Mepe pacmMpaeT Habop (byHKINH, peaAn3yeMbIX
daliroBoil cHCTEeMOll M CHCTEMOH HOAACDIKEH CRaHCOB. B HeCKOAERO
MeHBIIeH CTeneH: NOAACP/KKA MHOKRECTBA IOAB30BATEACH OTPAsKAETCs
Ha CHCTeMe BBOAA/ BHBOAA H CHCTEME YIDABASHHSA ITPOLIECCAM.
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CucTeMa YIIPaBASHNA CEaHCAMH MOAB30OBATEACH AOAKHAE BKAIOYATh
B cebs CpeACTBa HACHTU(HKAHH H ayTeHTH(DHKAIHMA DOAR3OBaTeAei.
OHa obeclTeUMBaeT CBA3LBAHHE KaXKAOr'C CeaHCa C pearbHEIM UAH BHpP-
TyaABHEIM TEDMHMHAAOM, COAEPIRHT CPEACTEA MHHLHAAMIAIMHE HaMaAb-
HOTO HH(pOPMaIHMOHHOIO OKPY3KeHHMA ceanca M o6ecieYnBaeT 3allHTy
AAHHEIX ceaHCd.

QajtroBan cHCTeMa MHOTONOAB3OBATEABCKMX OC ofecnmeyusaer
pasrpaHMTeHHe ACCTYTA K pallraM H KAaTAaAOTaM Ha OCHOBAHHH HMAEH-
TH(PHEKATOPOR IIOAL30BAaTeACH, ICAYIEHHEIX OT CUCTEMEl YIPABACHHSA
ceancaMu. Kaxkami ¢aia ¥ Kararor B dalirosoll cucTeMe COIpPOBO-
FRAAIOTCA HHGODPMAIHOHHEIM OAOKOM, ONPEASASIOIINM NPaBa ACCTYIA
K HUM ITOAB3OBATEASH.

IToAab30oBaTeAID IIPEACCTABASISTCH BO3MOKHOCTE ONPEASAATEL Npa-
Ba TaRUM 00PazoM, aTOORl TOABKO OH HMEA AOCTYT K AGHHEIM, COAED-
MamuMmcesa B ¢afirax M KaTaAOTaM, a APYTHE NOABIOBATEAH He MOTAH
He TOABKO M3MEHHTH 3TH AAHHLIE, HO A@UKe NpOYHATATh MX. OpaHako
B CAy4Yae DOSBACHUS HeOGXOAMMOCTH B COBMECTHOM AOCTYIIE K OAHOH
u TOH Xe MHGOPMAIHN B (alA0OBONA CHCTeME MOXET OBITL ONpPEeAeAeH
AOCTYII Ha YTEHHE H 3alMCh K OAHOMY HabODY AAHHBIX AAT MHOTHX
IIoAL30BaTeAeH.

CucreMa BBOAA/ BHIBOAA MHOTOIIOAL30OBATEARCKMX OC, KpoMe Hemo-
CPeACTBEHHOTO AOCTYIA K yeTpolicTeaM H GydepHianne BEOAA/BEBO-
AQ, TAKXe YIOpPaBAsieT pasAeAeHHeM AOCTYIIa IIOAB3OBATEALIH K YCTPOi-
CTBaM, T. €. YIIDABASIET YCTPOHCTBAMU KaK Pa3ASAACMEIME PeCypaMu,

CaepayeT OTMETHTE, YTO MHOTONOAR30BaTeABCKHE OC oOEMHO ABAS-
IOTCA ellle M MEOTO33AaYHHMH, TOCKOABRKY OHHE AQAKHEI 0BecI1euHBars
OAHOBpeMeHHOe BHIIOAHeHHe GOABIIOr0o KOAMYECTBa IIpOTpaMM pas-
HEIX TOAB30BATEARH.

Oanoaasavunnie OC, AaHHEA KAacc OTepalMoOHHEIX CHCTEM IIPEAHA-
3HAYEH AAA OAHOBPEMEHHOTO BRIOAHEHHA TOABKO OAHOMN 3apayun. Cpa-
3y IoCAe CTapTa CHCTeMBI YIIpAaBACHUE HepeAaeTcsl IPorpaMMe, urpa-
IOIeA POAR OG0AOYKH AAS paGoTH HOAR3OBATeAd. Kak npapuao, opHa
13 byEKEN Takol 060A0YKH — 3aNyCK APYTHX TPOTPaMM,

IMepea 3amyckoM OpOrpaMMel cOXpaHaeTcd HHpOopMalHOHHOE OKPY-
xeHHe 00oaogrH. [Tocae 3amycKa OIpOrpaMMEe] ee IPOoLeccy NepepaeT-
CHA IOAHOE YNIpaBAeHHe U NPEeAOCTABAACTCS AOCTYII KO BCEM pecypcam.
Ilo 3aBepID€HHH POrpaMMEl OCBOGORAACTCH aMATE MPOLECCa, BOC-
CTaHaBAMBaeTcsa HE(pOPMAITHOHHOS OKDYXKeHHe ODOACYKHM U yIIpaBAe-
HH€e IEPEAAETCA ONEPAlUCHHON CHCTEMOH eil 06paTHoO.

Samyck nporpaMM B Takux OC nocaepoBaTeAbHEIN. B caywae, ecan
OAHOM M3 NpOrpaMM TpeGyeTcs BH3BATE Ha BHIDOAHeHHE APYTYIO HpO-
rpaMMy, TOYHO TaK JKe COXpaHJeTCs OKPyAeHHe BHI3HIBAOIIel npo-
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rpaMMHL ¥ 10 3aBepUIeHNH BEI3LIBAEMO MPOTDaMME! OKPY>KeHHE BOC-

CTAHABAMBAETCSH,

CHCTeMa BBOAA/BHIBOAA OAHO3aAAYHBIX OC He BRAfouaeT B ceGs
CPEACTE Pa3speAeHHS AOCTYIIA K yCTPOMCTBAM, NOCKOABKY YCTPOHACTBO
HMCIOAL3YETCA OAHOBPEMEHHO TOABKO CAHHM NPOLIECCOM.

Opanosapaganie OC MOTYT ORITE H MHOTOIIOAL30BaTeALCKAMH, [1pH-
MepoM Takux cucreM MoryT OeTk OC c naketHon oOpaboTkoii. B ra-
Kux OC DoAB20BaTeAd OPMHPYIOT OYEPEAL 3aAAHHH Ha BEHINOAHEHHE
NPOrpaMM, NP¥ 3TOM 3AAGHAT MOTYT TPHHAAMERATE Pa3HEIM HOAB30BA-
TeasM. CucTeMa MOCASAOBATEALHO BHIIIOAHAET OIPOTPaAMMEL NOAL3OBA-
TeAeH, IPH 3TOM Iepea CMeHOH NOAR3OBATEAT JABePHIAETCH CeaHC pa-
G0THI MPEABIAYIIIEro MOABIOBATEA M HAYHHAETCA CceaHc HOBOTro. Takum
06pa3oM, np# cMeHe 33AAHUA OCYIIECTBASIETCS cMeHa HHG(OPMALHMOH-
HBIX OKPY?REHHH KasRAOH NPOrpaMMel,

Mmuorozapaunsie OC. B MBoro3apaqHEIX OC B OAHH MOMEHT BpeMe-
HH B CHCTEMe MOJKeT ORITh 3amyINeHO MHOTQ IpOrpaMM (Ipouleccos).
B 3TOM CcAy4ae cucTeMa YIPaBAEHHS OIPOLECCAMH BKAIOYAeT B cefd aa-
HHPOBUIYK IPOLECCOB, BEIMOAHAICITHI CAGAYIOITHE PYHRIAR:
®m CO3AAHHE H YHHYTOKEHHE NPONeccoB — 3arpy3ka IporpaMME B TIa-

MSATh, CO3AAHHE MHPOPMALMOHHOTO OKPY;KeHH U [TepeAaya YIIpapAe-

HHA POTECCY IPH €r0 COZAAHKH, YAareHIe HHpOPMAIIHOHHOTO OKPY-

SKeHHs ¥ BEITPY3Ka Ipolecca H3 NaMATH IIDH €ro YHHYTOXKeHHH;

B pacnpeAeAeHHE CUCTEMHHX PeCYPCOB MEJKAY NponeccaMu — nAa-
HHpPOBaHKE BRINOAHEHIS [IPOLecCcoB, (hopMEpOBaHIe OYepeAH Ipo-
OEeccoB M YIPAaBASHHE NPHOPHTETAMH NPOLECCOB B OUEDEAH;

W MEeKNpoLeCCHOE B3aHMOAEHCTBHE — paclpejpeiedye OO AdH-
HBIX MeRAY NPOLECCaMH HAM NePeCHIAKA YIPaBAAIOLMX BO3AEH-
CTBHH MeRAY OAHOBPEMEHHO BRINOAHASMEIMHE NPOLECCaMH;

W CHHXPOHM3AOHA BEIDOAHEHHWS NPOLECCOB — IPHOCTAHOBKA BEIMIOA-
HEHMS IPOLEeCCOB A0 AOCTH/REHHNSI HEKOTOPHX YCAOBHM, HaIlpHMep
TIIOCHIAKHA YIPABAAOIIETC BO3ASHCTBIA OAHHM K3 HPOLIECCOB.
CrcremMa BEOAA/BHEBOAA B TARKX O TAIOKe YCAORHASTCH, NNOCKOAL-

Ky AroBoli pecype (dafia HAH yeTpoHcTBO) MOKET HCIOAB3OBATECA CO-

BMECTHO HeCKOABKMMH npogeccaMu. AAd TpeaoTBpalneHHa KOHGAHK-

TOB ACCTYIIA HMCIOAB3YETCA MEXaHM3M OAOKHDOBOK, paspeularolnui

ACCTYII K HEPa3AEAAeMOMY PeCYPCy TOABKO OAHOMY MpONeccy B OAMH

MOMEHT BpeMeHH.

OC cemetictBa UNIX 0THOCATCH K MHOTOIOALIOBATEALCKIM MHOTO-
33AAYHKEIM ONEPAMOHHBIM CHcTeMaM. VIMeHHO IO3TOMY 3TOT RAACC
ONMEPANUOHHELX CHCTeM ORIA B3SAT 3a OCHOBY AGHHOTO yieGHHKaA.

IToCKOABKY, KaK yKe FOBODHAOCE, YieOHHK ODHEHTHPORaH Ha NIpH-
KAQAHEIX ITPOTPaMMHCTOB M NOAB3OBaTeAell, olepallMoHHAsA CHCTeMa
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B HEeM pacCcMaTpHBaeTCA KaK cpead pa3paboTKU M SKCIIAyaTanu#l npu-
KAAAHOTO NPOrPaMMHOTO 00eCIe e H A,

B yueGHHKe pacCMAaTPHBAIOTCA TOABKO Ga3oBkle cpeacTha OC UNIX,
NPH 3TOM HE YACAAETCH HMRKAKOIO BHUMAHHA PA3AATHLIM PACIUHPEHM-
SIM, HallpuMep rpadideckuM cpeacTBaM X Window System.

YHUBEPCAIbHBIE
1 CAELMANU3NPOBAHHBIE
ONEPALIMOHHBIE CUCTEMBI.
ONEPALIWOHHBIE CUCTEMBI
PEANTbHOMO BPEMEHM

[ToMiMo KraccudHRaUMi HAa OCHOBE KOAMYECTBa LIOAL3OBaTeAell
B CHCTEME M Ha OCHOBE KOAHYeCTBA OAHOBPEMeHHO BEIIOAHSIOIIHXCHA
NPOOEecCcoB MOJKHO BBECTH EIIE OAHH BHA KAACCH(HKAIIME OIIepPAlHOH-
HEIX CHCTEM: OIlepalMCcHHEE CHCTeMH oblero Ha3HavYeHHS H onepa-
IHOHHBIE CHCTEME CIEIHAABHOTD HA3HAYEHHA,
K xaaccy onepatuoHHbIX clicmeM obiero RasHa4eHun OTHOCAT oile-
PANMOHHEE CHCTEME], KOTOPEIE MOTYT SBASTECH KAK OAHOIPOLECCHRIMH,
“TaK ¥ MHOTONPOHECCHEMH, KaK MHOTDIIOAL30OBATEALCKHMH, TaK H OAHO-
MOAB3OBATEALCKMMH. 3T0 oliepalfMOHHEIe CHCTeME], KOTOPEIe padoTaior
B COCTaBe OSBIMHBIX HACTOABHEIX CHCTEM. MX OCHOBHOE IIpeaHa3HaYeHHe
COCTOHT B TOM, YTOGH IPEAOCTABHTE IIOAL3OBATEAIOD CHCTEMEL YAOOHEH
M NOHATHHH MEXAHHW3M YNPABASHKSA ANNAPaTHHEMHE CPEACTBAMH BEITAC-
ANTeARHOHN cHcTeMEl, 00pabaTLIBaTE 3allpOCEI OAL3OBATEAS, MAKCHMAAL-
HO M30AHPYA €rc OT HH3KOYPCBHEBRIX onepanmil u aHTepdeicor. Takue
OMnepaloHHLIe CUCTeMBI CPHEHTHPYEOTCA B IePBYIO OYepeAk Ha IIPoCTo-
TY IPUMeHEeHHs, IOCKOAEKY HX OCHOBHEIMH ITOAR3IOBATeAIMM OOKIMHO AB-
ASIOTCS HE IPOTPaMMHCTE], & MIOAB30BATEAM CPEAHEH MAH HH3KOH KBaAH-
dHKaLMK. 3a4acTYIC TakKHe NOAL3OBATEAM MOTYT AaKe He PeACTABAATE,
9YTO 34 KPaCHEON KapPTHHROM aHUMHUPOBAHHEX 060eB H pasHooOpasueM
BCEBO3MOMKHEIX KpacoT rpadirdeckux METepdefcoB CKDHBAeTCS MOHI-
Hefmmuii rporpaMMHEIH KOMIASKC, YIPABASIOIDHNA BCEM ANNAPATHRM
KOMITAEKCOM KOMITBIOTEPa. K HOAOSHEIM ONePAITHOHHEIM CHCTEMAaM OTHO-
CATCA HACTOABHEIe BePCHH OlleDAI{HOHHEIX CHCTeM ceMmelicrBa Windows,
Linux, Apple iOS n 1. A, MHEIM# cAOBaMH, 3TO Te ONEPAIMOHHEIE CHCTE-
MBI, C KOTOPEIMH HOAB30BATEAL MOJKET HMETE AGAC KaK Ha paboTe AAs BhI-
MOAHEHUA KAKHX-TO HeOOXOAMMELX 3aAaY, TAK H AOMA ALS PA3BASYEHNA,
B npoTHBONMOAOAKHOCTL ONEPAIHOHHBIM CHCTeMaM ofinero HasHa-
wenna OC cneyudAbHOTO HA3HAYEHUA OTHOCHUTEARHO DEARO HCTIOARIY-
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IOTCS B IOBCEAHEBHOM AKM3HH., OCHOBHEIE ICALIOBATEAN TAKUX oNlepa-
IHMOHHEIX CHCTeM — KBaanGUUHpoBaHHKE pa3paloTunKe. [TopoGHEIe
OnepajUOHHLIE CHCTEME IpeAHA3HAYEHB] AAR YOIPaBAEHHH pecypcaMu
CHeIMAABHEIX BEIMUCAHTEARHEIX CHCTeM, 3aYacTyIO TAKHEe CHCTEME SB-
AAIOTCA BCTPaNBaeMEIMH, T. €. CHCTEMaMH, KOTOPEIe AOATKHH paboTaTth,
OYAYYH BCTPOSHHEIME HENIOCPEACTBEHHO B YCTPOWCTBO, KOTOPHM OHM
YOpaBAsOT, K HUM MO’KHO OTHECTH TaKHe ONEepAallMOHHEIE CHCTEME,
Kak Android, i0OS, Windows CE H T. A.

OAHEM K3 NOAMHOXKECTE ONEPAMOHHEIX CHCTEM COEHHAALHOTO
HazHaYeHH:A ABAAIOTCA ONEPAlitoRHLIE CUCINEME! PECALBHOI? BPEMEHU.
MHorHe BCTpamBaeMule CHCTEMEL TpeGyIoT, YToOs onepanoHHas CH-
creMa, pafoTarolllas B COCTaRe TAaKOI'o IPOrpaMMHO-aIaPaTHOIO KOM-
[IAGKCa, PEATHPOBAaAa Ha BHelIHWe COOBITUA ¥ BXOAHEIE AGHHEIE B Te-
HeHWe HEKOTOPOro, 3a¥acTyl OYeHb MAaAoOTo, IPOMEsXyTKAa BpeMeHH.
HMuaue ropops, onepaudoHHHE CHCTEMEI PEAALHOTO BpEMeHH — 3TO
CHCTeMBI, KOTOPHE CHOCOBHE ofecoeduTs TpebyeMuli YpoBeHE CepBH-
Ca B CNPEACASHHRIN TPOMEKYTOK BPeMEHH.,

OnepaloHHbIE CUCTEMBl PEAARHOIO BpPEMEHH MOMKHO Pa3peANTh
Ha ABa KAACCA: CACTEMEL AXECTKOIO PEAABHOTO BPEMEHH M CHCTEMEL MAT-
KOro peaAbHOTO BpeMeHH. OnepaloHERE CHCTEMK, KOTOPRIe Cocob-
HEH BHITOAHATE AeHCTBISI, He IpeBHilasd TpebyeMoe BpeMsI BEITTOAHEHHS,
OTHOCAT K ONEePalMoHHBIM CHCTEMAaM JReCTKOTO PEearbHOrD BPEMeHH,
Ecam ke onlepaliHoHHAs CHCTeMa cIoCco0Ha AMIIE B cpeaHeM obecnedn-
BaTh TpeOyeMoe BpeMS BEINOAHEeHHH, Ge3 cTPOTOro cobAIOACHUA BepX-
HEro BPEMEHHOTO IPeAeAa, TO TAKy0 CUCTeMY OTHOCST K KAACCy ouepa-
IMOHHHX CHCTEM MATKOTO PeaAbHOTO BpeMeHHW. Ho npu sToM aan oGomx
KAaccoB OQC peaAbHOrO BpeMeHH KPpHTHYECKHM TpeBoBaHHeM SBAsIeTCs
AETEPMHHM3M TAKOH CUCTEMHL, T. €. IPeACKA3YEeMOCTD €€ NOBEASHHS.

CHCTeMEL peaAbHOIO BpeMeHH TpeOYIOTCA TaM, TAR 238A8pIKKa peak-
MY CHCTEMBI MOKET TPHBOAUTE K ABAPMAHEIM CHUTYAI[HAM, FPO3SITHM
OOTepsAMH MaTepPMAABHBIX CPEACTE, KaracTpodamu, rHbGeAbio Alopeli
H T.A. B Takux cucreMax yacro obxoaarca soodire He3 OepanuOEHEX
CHCTEM.

Hcnoar3oBaHmMe OMEpaliMOHHEIX CHCTEM PEAALHOTO BPEMEHH IIo-
3BOASIET COKPATHTE CPOKH paspaboTku ynpasastomrero [1O u moBEICHTE
IPeACKAa3yeMOCTE ero IOBEASHHS B CAGAYIOMIMX CAYYaax:

8 ecan paspaboTaHHOe yaopasasiomee 1O moAydaeTrca AOCTATOIHO

OOABIIKEM MO OOBEMY;

# eCAM B IPOIIECCe erg BRIIOAHSHHS TPEOyeTCs HOECKOABKHX BRIYHCAH-

TEABHEIX IOTOKOB;

B eCAW peraeMas 345894 COAEPHT CAOKHEIe TpeGoBaHHA IO CHH-

XPOHU3ZALUH ADCTYIIa K pecypcaM K T. A,
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AASA YIIPAaBASHHA MPOINECCAMH B TAKMX OIISPALHOHHEIX CHCTEMAX HC-
TIOAL3YeTCA OAWH U3 ABYX IIOAXOACE:!

1) ynpaBAeHEe HA OCHOBE IpHOpHTeTOB cOOHTHIA. I1pu HcoAR3OBA-
HHA AAHHON CTpPaTeruy YpaBAEHKe NePeAaeTcs TOMY Iponeccy, KoTo-
PHI CBA3aH ¢ 06paboTkol HanboAee IPHOPHTETHOTO CODLITHA,

2) yopaBAeHHe Ha OCHOBE pPa3AcAeHHd BpeMeHH. B 3ToM cAydae oe-
PEKAIOYEHHE MPOLECCOB OCYIIECTBASIETCA Ha OCHOBE PeryAAPHLIX Hpe-
PHIBaHUI 10 33AAHHEIM MHTEPBAAAM BPEMEHH K B CAy4ae HaCTyIASHUA
COGRITHIL.

Bo MHOTHX TaKMX CHCTEMAaX COCTAB IPOIECCOB ABAACTCSI HEHM3MeH-
HBIM. OHH 3aITYCKAIOTCA IPH CTapTe ONePAlMOHHON CHCTEME M CyLHe-
CTBYIOT A0 MOMEHTa 3aBepilleHus ee pa6oThl. HeHcroabsyemMEle mpo-
1IeCChl MOTYT NEePEXOAUTE B IIACCHBHOR COCTOSHHE, KOrAa OHU He HYK-
HH, H BRIXOAUTE H3 HEro, €CAH HPOMCXOAMT, HAIPHMep, coORITHE, 06-
paboTKa KOToporo Tpefyer aKTHBHOCTH COOTBETCTBYIOIIETO IPOLeCcea.
Takas cucTeMa 3amyCKa H 3aBepIUSHHA [IPOLIECCOB TAaK’Ke BHI3BAHA
TpeGoBaHHEM NPEACKAIYEMOCTH IOBEACHHA ONePalHoHHON CHCTEME
U NapaMeTpOB 10 BDEMeHH peakiui. [1o3ToMy Bo MHOTHX TaKHX CHCTe-
MaX 3aIyCK HOBHIX NPOLECCOB IPOCTO He AONMYCKAeTCH, BCe OHH AOAIK-
HH GBITH IPEACIIPEASAEHE] 3apaHee,

B HacTodmee BpeMs CYIIECTBYET AOCTATOMHO GOABIIOE KOAHYEe-
CTBO CHEPALMOHHEX CHCTEM peaibHOTO BpeMeHH: LynxOS, RTLinux,
ViWorks u T.A. OpHoll 13 Hauboaee M3BEeCTHRIX ONepPAIHOHHLIX CH-
CTeM peaAbHOTO BpeMeHH sBasfeTcd QNX, KoTopas HHOTAQ HCMIOAB3Y-
eTCd ¥ B KaYeCTBe HaCTOALHOM. [TOMHMO 3THX KOMMep4eCcKH pacIpo-
CTPaHSAEMHX HOPOAYKTOB CYIIECTBYEeT £Ille M HeKOTOpOoe KOAWYECTBO
OMepalHOHHLIX CHCTeM, pa3paboTaHHEX CaMOCTOSTEABHO KOMIIAHNs-
MH, HO HE PaCOpPOCTPAaHAEMHEX Ha KOMMEPYeCKOH OCHOBE, @ HCIOAB-
3yeMEIX TOARKO B COCTE2Be YJK€ TOTOBHIX NIPOrpaMMHQ-anmaparHRIX
KOMIAEKCOB,

®YHKLMMN ONEPALMOHHBIX CUCTEM
11 3TAMb KX PASBUATMS

Hcropruecks GyHKIME OMeparHORHOH CHCTeMEBl DA3BHBAAHCH CO-
BMECTHO C Pa3BUTHEM CaMOH BEMUCAHTEABHON TeXHUKH. B cBoe BpeMsa
OHAO OIPHHATO BHAGASTH MOKOA€HHSA BBMMHMCAHTEABHBIX MAllHH, OINH-
pafAck Ha SACMEHTHYIO a3y HX pearn3aldi: 3AeKTPOHHEIe AAMIIHL, TI0-
AYTIPOBOAHHMKOBHE TPAHIHCTOPH, MHKPOCXEMH | T. A, OAHAKO He caMu
3TH CBOHCTBA BAMSIAHM HA ICABACHHE HOBEIX CHCTeMHEIX OPOrpaMMHEIX
CPEeACTB.
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OCHOEHOe BAMSIHHE Ha Pa3BHTHE CHCTEMHOrD NporpamMHoro obe-
chieveHKa 061Iero HasHa4eHWE OKAa3aAd YeTHpe GaKTopa: YHUMUKALTUA
aAPXHTEKTYPH BHYHCAMTEABHEIX MAIINH, 06beM ONepaTABHOM NaMATH,
ORICTpOAEHCTBHE IPOLECCOPA M COCTAB NepuepHHHEX yeTpolicTs, Tak,
AAS IePBRIX MallTHH, B paboTe ¢ KOTOPEIMH Y4aCTBOBAAN B OCHOBHOM HX
KOHCTPYKTOPHL, HM O KaKoi yHRGHRanHuy He 6ua0 i peun. B kaxxaom
KOAAEKTHBE TPOBOAMAKCH SKCIEPHMEHTH KaK ¢ COCTABOM KOMaHA, Tak
M ¢ BeAraHHON pa3psaaAHO# ceTk BEIYUcaeHHH. Ha Bpemsa peluesns 3a-
AAYMH MPOTPaMMHCT, OH e M OIepPaTop, CTAHOBHACH ITOAHOBAACTHEIM
XOJAWHOM BEITHCAHTEALHOR YeTaHOBKH, OH CAM 3arpy:XaA NporpaMmy,
CaM BBOAMA AGHHHE U OLIEHNBAaA PeSYABTaTHI.

Bu6ANOTeKH CTaHAApPTHLIX nDporpaMM. ITocae mossareHud cepriiHO
BHIITYCKAEMBIX MAIIMH CTaAd BO3MOJKHA CTAHAADTHIAIIAA B NOAXOAAX
K paspafoTre NPOrpaMMHOre obecledeHMA H NPOHIOHIAO BREIAGACHHE
NPOrPaMMHUCTOB B OTACABHEINM KAACC TOAb30OBaTeAel. EcTeCcTBeHHEIM
cpeacTBoM 0606IIeHMS U HAKONAGHUWs ONEITa NpOorpaMMHpOBaHHSA
B 3TOT NMePUOA, CTaAN GHOAHMOTEKH CTAaHAADTHHIX IPOTPaMM, PeaAnay-
IOIIUX THOOBERIe PYHKITMH: TPHIOHOMeTpHUecKHe (sin, tg, arcsin), MaTe-
Mariieckne {log, exp, sqrt), BBOA AAHHEIX ¢ BHEITHAX HOCHTEAESH, BEI-
BOA, IpeoSpa3oBaHMA U3 OAHON CHCTEMKl CHHCAEHHI B ADYTYIO U T.I.
TRMHYHEM DPEMEPOM TOACGHOM OGUOAMOTEKH MOTAa CAYXUTE OUOAM-
OTeKa CTAHAAPTHERIX NporpaMM MC-2 (MUHTepHpeTHPYIONIad CHCTeMa)
AAd MammH TANa M-20. Tlpr »>TeM caeayeT 3amMeTHTh, 910 M-20 Ohraa
CepUiHO BRIMYCKAeMO MAITMHOH C TpeXaApecHOH CHCTeMOM KOMaHa;
noAOGHOM et cueTeMol KoMaHa 06Aapas MamuHE BACM-3, BOCM-4,
a nosaHee H M-220,

Komuaerc nporpaMM HIC-2 nporpaMMHCT 3arpy’kaa B OIIepaTHBHYIO
NaMATh AQ 3arpy3KH 0CHOBHOM QYHKIIHOHAABHON nporpaMMHL. Hcoeae-
30BAACA CTAHAAPTHRIN NHTepdelic, D03BOAAKITHNE HCMOAHIEMONW Opo-
rpaMMe oGpaTHTRCA K OAEOH 13 GHyEKINH CHCTeMHOH GHOAROTeKH. AAd
3TOTO HYAKHO GHAO YKa3aTh Kop, HYARHOH GyHKOMH M 00AACTE HAMATH
AASL BIAHMOAEWCTBHS, HAIPHMeD OOAACTE HAMATH AAA 3aTPY3KH AAH-
HEIX.

IMosanee GOABIIAY YaCTh BHIYHCAHTEABHEX (PYHKIOUI NepeXKodeBa-
Aa B OMOAHOTEKH fI3BIKOB ITPOTPAMMHDPOBAHHA M AAKE CTAHAAPTHHE
OPOLEAYPH IepeBOAA AAHHEIX 13 OAKOM GOPMBI NPEACTABAEHHS B ADY-
I'yi0, @ BOT THIIOBHE AeHCTBHA, CBA3AHHEIE C BBOAOM H BRIBOAOM, CTAAH
HeOTHEeMAEMOM YacTHK ONepalHOHHEIX CHcTeM. B Hacrosiee Bpemsa
B OPOTPAMMHCTCKOH Cpeae AAT NOACGHEIX (PYHKUMHE oneparHoHHON
Cpeall HCIOAB3YIOT TepMuH API (Application Programming Interface),
MOAYEDEMBAA TEM CAMEIM NPHKASAHOM XapaKTep NOAOGHEIX CHCTeMHEDL
CPeACTB.
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ITo Mepe TOro Kak apXHTEKTypa BEYHCAHTEABHRX MAIIHH THIA3H-
poBaAach M Hx OBICTPOAEICTBHE pOCAC, BCe OCTpee CTAHOBMAACE IPO-
GaeMa OTEPE BPEMEHH MPH HOATOTOBKE HPOTrpaMMEl K BEITOAHEHHAID:
3arpyske B Oll€epaTHBHYIO IaMATh, YCTAHOBKe HOCHTeAeH C AaHHHIMH,
T.e. MHANHAAH3AIMA AHGOPMAMMOHHOTO OKPY/KEHHA 38paTH. Aeii-
CTBHTEABHO, KOTAA NPOLeCcCOpP MOAET BHIICAHATL ARCATKH TRICAM OIle-
panmii B CEKYHAY, 3aTPaTH MOAYTOPa-ABYX MUHYT HA YCTAHOBKY KOAOAR
nepdoRapT C NPOrpaMMOiil ¥ BBOA, €€ IDHEBOAAT K IIOTEPE BO3MOMKHOCTH
pumoaHesus 300 000 — 500 000 koMana,

IlakeTHsie MOHHTOPH. PelleHne HAIAOCH B CO3AAHHMH CHCTEMHEIX
nporpaMM — MOHHMTOPOB, KOTOPhIE IIO3BOASAM GHICTPO 3arpyXarh 3a-
paHee NOATOTOBACHHEIE Hd MArHMTHBIX HOCHTEASX (B TO BpeEMSA 3TO
Yaliie BCero OHIAM MarHMTHHE ASHTH) NaKeTH NpOrpaMM H ARHHEIX.
AAd BHeIIHer0 OOCAYRWMBAHAS BHINIOAHEHHA MAKETOB NOABHAACE OCO-
Gas TpyIa CIemHAaAHCTOB — olepaTophl. OHM 3arpy>Kanil Ha MarHut-
HHE HOCHTEAH TaKeTH, DOATOTOBASHHEIE NPOrpaMMHECTaMH. IToTrom
3aNyCKAAH MOHHMTODHYIC HPOTrpaMMY, KOTOpad caMa IOCARAOBATEABHO
CUMTHBAAA CYEPEAHYI) JAAATY B OISPATHBHYK) DAMATE, COIAABAAA HE-
obxop¥Moe HMHGOPMANNOHHOE ORPYKeHMEe H 3alycKasa NporpaMMmy
Ha BBINOAHEHHE.

Al YCROpEHHA BHITOAHSHHUS IPOrpaMM Pe3yABTAaTHL He Ne4YaTaANuCh
Cpasy, a BAIBOAHANCEH Ha HAKOIMUTEALHOE YCTPORCTBO — YaCTO TAKYIO JKe
MAarfuTHYIO AeHTY. M AHIIE OTOM, KOTAA BCe pacyeThl OBIAK 3aKOHYe-
HEHI, IOAYYeHHEIe AAHHEIe IOCTENeHHC paclevaTHIBaAMCh Ha GyMary.
3TC NO3BOARAC COKPATATE IPOCTOH OPOIECCopa, CKOPOCTh paloTh Ko-
TOPOTO B THICAYH Pa3 NpeBhillara CKOPOCTE IIeYaTH.

3TOT neprUop PAasBHUTHA CHCTEMHEIX CPEACTB XAPAKTepPH3OBAACA
BKAIOGEHHEM B COCTaB ONEPAlHOHHOMN CHCTEME IPOrpaMMHE CHCTEMHO-
ro BBOAA AAR IIOATOTOBKH IIAKETOB, IPOTPAMMEL CHCTEMHOTO MOHHTOPA
(MHOTA@ ee HA3BIBAAH AHCNETYEPOM, YIPABASOIIEHN IpOrpaMMOK MAH
nporpaMMol YIIPAaBACHHA CeaHCAMH NMOAL3OBaTeAeit) M NPorpaMMEl CH-
CTEMHOro BHIBOAQ AA PA3rPy3KM MIOAYVYEHHHX NPH pPacYeTax IaKeTa
AAHHEIX Ha BEIXOAHKIE YCTPOMCTRA, HAIPHMED Ha Ie4aTE.

YTo 0Ye€HB BA)KHO, BMECTE ¢ TIAKSTHHEM MOHATOPOM IIOABMACA A3HK,
Ha KOTOPCM ODPOTPaMMHECTH MOTAH O(DOPMASITH CBOH 3apaHudA. CHavara
OH HA3HBAACA SIEKOM YOPaBACHWA 3aAaHMAMH. [Jo3AHEe CcTaAn yame
HCIIOAB3CBATH TEPMHH «A3BIK KOMaHA OIEPaHOHHON CHCTEeMEI», TOTO-
MY YTO ero cocTaBHONA YaCThIO ORIAM KOMAHAR, BRINOAHAEMEIE KOMAHA-
HBIM HHTEepnpetaTopoM OC.,

Ilo Mepe pocTa eMKOCTH CIEPATHRHOIO 3aNOMMHAIOINETO VCTPOH-
CTBA ¥ ONEPAaTOPOB NOABNMAACH BOAMOAKHOCTE IIOCTOAHHO ASPJKATH B Na-
MSITH BEYHMCAMTEARHOMN YCTaHOBKH BCe 3TH TPH IPOTPaMMHELX CPEACTEA

21



(BBOAQ, MOHHUTODHHTA M BEIBOAQ). B peayAarTaTe BO BCe BpeMs paGoTh
MOXHO OHIAC BROAMTL HOBRHIE 3ajaHHA H II0 Mepe TOTOBHOCTH paciie-
YaTHIBATh PE3YABTATEL. BOA ¥ BRIBOA ASAGAHCE B HH3ROIDHOPHTETHOM
pesRKHMe, a OCHOBHOE BpeMs Mpoeccop HCIOAL30BAACS AA] TIOCAEAOBA-
TEABHOTO PEIICHHS 3aAa4 NaKeTa 3aAaHHH,

Haanune s3nIKa yIpaBAEHHS 3aAaHUAMHE IO3BOAMAC IPOTrPaMMHECTY
He NPHCYTCTBOBATH IPH PEIIeHUHA €ro 3ajadd. EmMy pocraTogno OmAC
OnMCaTh PA3AWYHEIE CHTYAIHM, KOTOPHE MOTAH ORI BO3HHKHYTH IIDH
CUeTe, H NMPEeAYCMOTPETE COOTBETCTBYIOLYIC PeaKIAK) ONepalHOHHOH
cHcTeMBl. OCTaABHOE O6CAYKHMBaHE BEYHCACHHH AOKHAOCE Ha TIACYH
oneparopa. K sToMy e BpeMeHH CAGAYET OTHECTH ABHOE OTAeACHHe
TpOTPaMMHCTOB, NMOATOTABAHEAIOIIIN IPOFPAMMEl pacdeToB Ha pas-
AWYHEIX S3HIKAX IPOTrPAMMHUPOBAHMSA, OT IIOABI0BATEACH, KOTODHE
€ NMOMOMIBIO 3THX NMPOTPAMM PEIaAl IIPHKAAAHEIC 3aAa4M, COSAMHSIA
B IdKeTAX NPOrPAMME H AAHHEIE ¢ MOMOINBI) A3KIKA YIIPABACHHA 3a-
AAHHAMH,

MyARTHIIpOrpaMMHEpPOBAHHE, MHOTO3AAAYHOCTD. AAABHEHIITHN POCT
CROPOCTH paboTh npolieccopa H 0ObeMa OnepaTHBHON IIaMAITH IDHBEA
K TOMY, YTC HOTEHIHAAEHO Ha MallfHe MOTAH OAHOBPEMEHHO BRINOA-
HATLCA NPOTPAMME HECKOABKUX IOAB3IOBaTEAEH. 3TO BEIZBAAO Heob-
XOAMMOCTE pellleHUs ABYX npobaeM — obecledeHHd HE3aBHCHMOCTH
NapaAASABHO BRIIOAHAEMEIX NPOTPAaMM H 3ATTHTEE AAHHHX Pa3ANIHEX
MOAL30BaTeAeH, MPOrPaMMEl KOTOPEIX OAHOBPEMEHHO HAXOASTCH B pa-
6ote.

AAS pellleHHs IepBoH 3aAAYH CTAAM PA3BHUBAThL QYHKIMH AMCIIET-
Yyepa, KOTOPHH Tenepb ACAREH OHIA He TOABKO NAGHHPOBaTh paloTy
1o cMeHe IpPOrpaMM B NIAaKeTe, HO H IPHHHUMATE pellileHHe O TOM, KakoH
¥3 aKTHBHHX NpOorpamMM MO)KHO cef4ac IepepaTh PECYPCH HeHTPaAb-
Horo npolneccopa. OAHOBPEMEHHO Ha HEro Aeraa 3a3a4a pacipejaeie-
HHEA MAMATH MEFKAY NaPaAAAGABHO BHIIOAHAEMHMH TPOrPaMMaMH.

B crolo cuepeab, annapaTHRE CPEACTBA CTAAM CAGAMTE 3a TeM, 9TOo-
ORI OAH& 33A8Y94 HEe MOTA& IOMEIIAThH paboTe APyrol HeE3aBHCHMOH 3a-
Aadd. 3To 00ecIeYMBanOCh 3a CUeT PA3AMYHEIX CPDEACTB 3aIUTHL Ia-
MATH, KOTOPHIE NPHBOAHAN K HEMEAACHHOMY OCTAaHOBY (MPEePhIBAHHIC)
nporpamMMel, €CAH OHa o0palfarach K aApeCHOMY NPOCTPEHCTBY YyAKOH
sapavn,

Kak ME BHA@AH, YoKe IIDH DaKeTHOH o0paboTKe MOABHAOCE MYALTH-
MPOrpaMMHAPOBAHHE — NapaAEABHC MOTAH BRIIICAHSATECA IPOTPAMMEI
CHCTEMHOTO BBOAA, BEIBOAA H MOHHTOPA NaKeTa MOAL30BaTeAd. OAHAKO
CHCTEMHE® NPOTPAMMEL MOTAH «AOTOBOPHTRECH» APYT € ADYTOM H HE Me-
IIAThL B2aMMHOH pafoTte. Teneps Xe Ha BEITUCAHTEABHOMN YCTAaHOBKE Ia-
PaAAeAEHO paboTaAH NPOrpaMMHE Pa3AMTHEIX IOAB3OBATEASH, KOTOPHE
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AMGO YMEIIIAGHHO, AMGO CAY9aHIHO MOTAH HCIIOPTHATL AGHHEIE B HHGOP-
MAaLHOHHOM OKPYKEeHHUH ADYTHX NOAB3OBaTeAeH.

YnpaBaeHHe AGHHERIMH. HeoOxoanMO GHAO IPHAYMATE TAKKE TIpa-
BHAA& palOTEI C AAHHRIMH Ha BHeITHHX HOCUTEASIX, KOTOpEIe IPEAOTBDa-
maan 65 HeCAHKIHOHHPOBAHHEN ACCTYII K HHM OPOrpaMM IOCTOPOH-
HUX NOAB3OBaTeAell. Ard 3TOH Heal 3anucH AQHHEIX CTAAH OPTraHH3o-
BBLIBATE Ha HOCHTEATX B HaGopH AaHHEIX (Data set} H cHaORaTh AOIOA-
HuTeALHONR HHGopManHell, KOTopas MO3BOASIAG BEIMMCHHTE, KOTAQ, KeM
OBLA CO3paH 3TO HAOOPR, B ONpeAeAsisa TPaBHAA AOCTYTIA K HeMY.

BHIAO OUEBHMAHO, UTO NMpOrpaMMa MNOAL3OBATEAs, UMeolas Hemo-
CPEeACTBEHHEIH AOCTYI K YCTPOHCTEY (HOCHTEeAl0 HHGOPMAUOMH), MOT-
Aa ORI HAPYIIUTE COTAaleHusa ob oprarH3anii Habopos AAHHHX. [To-
3TOMY BCe ONepanHy mo ofMeHy AQHHBEIMH MeXAY BHeITHHMH YCTpPOii-
CTBAMH U IPOTrpaMMOoii MTOAB30BATEAN CTAAM Tellephb IPHHAAAEIKHOCTRIO
ONepaljHOHHOR CHCTEME], PACIIMPHB TEM CaMEIM COCTaB CHCTEMHEIX
OuOAKOTEK.

Ecam nporpamMme Hapo OBIAC TPOIHTATS AAHHEIE C BHEITHEFO YCTPoii-
CTBa, OHa 06palarachk K cOOTBETCTBYIOMeMy API onepannoHHON cH-
CTEMH H IOAy9JaAa B CBOIO 0OAQCTE HaMATH 09epepHOl GAOK AQHHEIX.
Taxaa opraHM3anig oOMeHa CO3AaAA ellle OAHO NOAe3HOEe CBOMCTBO —
HE3aBHCHMOCTE HPOrpaMM of (GH3HYecKol OPTAHM3ATAA AAHHKEX,
AelCTBUTEABHO, Pa3 ¢ YCTpoHCTBOM pafoTara TOABKO oNepalyoHHast
CHCTEMAa, OPOTPAMME MOAB3IOBATEAS CTAHOBHMAACE B BOABINOA CTEeNEHH
He3ABHCHMOI OT cIieHMKN HOCHTeASH AAHHHX.

Kpowme Toro, onepanmnonHan cucreMa Spaia Ha cebs GpyHRIDMO npo-
BepKH IpaBOMOYHOCTH AOCTymla. [ToAb3oBaTeab — Bagheaell HaGopa
AS@HHHX -— AOASKEH OBIA TOABKO VKA3dTh, KOMY OH paspemaer pabory
€O CBOMM HaG0OpCM H B KaKOM PeAMMe (TOABKO IHMTaTh, YHTATh H ITHCATh,
VAAASTE A T.11.). B paAe cayuaeB onepanuonHas ¢cAcTeMa oGecneyrBana
AdJKe NP POBAHHE AQHHBIX 0 3aAAHHOMY MOAB30BATEACM KATOYY.

ToppepXraume ODPEASACHHON OPraHAM3aIHKM AGHHEX (thadiroBoi
CHCTEMEI) Ha HOCHTEAAX IOoTpeboBaAO BKAIOUEHHS B COCTaB ONEpallH-
OHHOW CHCTeMEI €111 H CIEIMaABHEIX OPOrPAMM (YTHAMT), KOTOPEIE BRI
TIOAHAAM TIPEABAPHTEABHYIO [IOATOTOBKY MarHWTHRIX HOocHTeAel. ITpu
3TOM Ha HOCHUTEAR 3allUCHIBAASCE CMELMAALHAM palMeTKa, ofecneun-
BAIOIAA B AaAbHellIeM pasMellleHHe Ha HeM AAHHEIX OAB30BATeAEH.

CucremMsl paspereuns speMennl. Ha caeayromen srane pocra obne-
MOB IIAMATH M IIPOU3BOAHTEALHOCTH CTAAO MOHATHO, 9TC KPYHHAs BLI-
YHCAMTOARHAS YCTAHOBKA MOXeT ODCAYRKHBATE He TOAEKO HECKOALKHX
NoABL3OBaTeAel OAHON OpPralM3anuH, HO H LeARH pernol. KoHedHo, Ipu
3TOM BO3IHMKAeT npofieMa ofeCmedyeHusn YAAACHHOTO AOCTYIIa IIOAb-
30BaTeAell K CHCTeMe. 3apa9y AOCTYIIHOCTH YAAAOCEH PELNTh 33 CHeT
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HCICAL30BAHMA OTHOCHTEABHO ACINEBEIX TEPMHWHAARHHEIX YCTPOHCTB
Ha OCHOBE TEAETaHMIIOB.

TepMHHaa (KraBHATYpa H mevaTalolllee YCTPOKCTBO) MOAKAIOYAACH
K BBMUCARTEABHON YCTAaHOBKe [0 0ORIMHOM TeAedbOHHO mape (mpoBo-
AY € AByMS OpoBCAHMKaMK). OTNiepallioHHaA CHCTeMAa Pa3peAeHHs Bpe-
MEHH YCIOeBaAa NOAASP/KHMBATE OAHOBPEMEHHOe 00CAYRUBAHME (BBOA/
BEIBOA] HECKOAEKHMX COTEH TeDMHHAAOB, DOCKOABKY CKOPOCTR BBOAA
H BHEBOAA Ha TeAeTalle He NMPEeBHIIACT HECKOABKHX ACCHTKOB CUMBO-
AOB B CEKYHAY. Y TNOAB3OBaTeAs IMOABASIAACH MAAIO3HSA, YTC OH HMeeT
HENGCPEACTBEHHEIA ACCTYN K COBCTEEHHON BRITHCAMTEABHOM MAIITHHE,
OH nepecTaa HY’RAQTECSA B IOCPEAHHYECTBE OIIEpaTopa.

KoHeuHo, pa3apeAeHHe BpeMeHH Opolleccopa HCMOAR3OBAAOCE YViKe
Ha 3rame obecnedeHns MyAbTHOporpaMMHpoBaHusa. Ho mospaenue
GOABIIOTO MHCAA MOAL3OBATEAEH, ITOAKAIOYEHHEIX Yepe3 OTHOCHTEALHO
MEAACHHEIE YCTPORCTEG, NIPABEAO €MIe B K BOSMORHOCTH PASASACHUA
BpeMeHH NPH HCIOALIOBAHHH IAaMRTH MallmHEL [ToKa IIOAR3OBATEAD
YdTaA COODIIeHNe Ha TEPMAHAAE K BEBOAHMA OTBET, €0 IPOrpaMMa opo-
cTamBaAa. [To3ToMy onepanHMOHHAA CHUCTEMa BHITECHSAA TAKyIO HpO-
rpaMMy, HaXOMINYIOCH B PeKUMe OKHAAHWA, BO BHELIHIOW DAMATH
(HA MarHNTHHIA AHCK MAH MarHHTHHE GapaGan). Koraa oT moab3oBa-
TeAd MOCTYIIAAH AAHHLIE AAA AdAbHelinieit paGoTH, nporpaMMa BHOBE
BOCCTAHABAHBAAACE B OIEPATHBHOR NaMATH, TaKo#d pe’KuM paGoTsl o
AYHA Ha3BRaHHe CBONMHIA (OT aHTA. SWOD — MEHSTE MeCTaMH).

TMosepaeHMIO CHCTEM Pa3AGACHHE BPEMEHH CIIOCCGCTBOBAAO TO, UTO
ollepallHOHHAA CUCTeMa YKe B3AAA Ha cela GdyHKIMIO0 o0MeHa ¢ BHeII-
HHMH YCTPORCTBAMH M CYLOECTEOEAAA AOCTATOYHO ASUIeBast B SKCIAYa-
TalMH Pa3BHTad TeAe(OHHa" CeTh, IO3BOAABIIAA ITOAKAIOYHTE ICAL-
30BATeALCKHH TepMMHAA NPAKTHIECKH B Al000H KeapTHpe. [1pobaeMa
nepcoHNGHUKAIHH AQHHHX PasHEIX I0Ab3OBaTerel yoKe Oblra pellleHa
Ha IpeAlIeCTBYIOLIEM 3Tale.

HapesrHOCTP MEXaHHYECKHMX TEAETANIOOB OCTABAAMA JKEAATH AYY-
1iero, No3TOMY AOCTATOYHO OLICTPO MOSBMANMChH TePMHHAAR HA OCHOBE
SASKTPOHHO-AYYEBOH TPYOKH, ofGecHeqYHBaroIie Kak GOABIIYIO CKO-
POCTBb BBIBOAQ, TAX H GOABIIYIO HAAEKHOCTh. OCHYHO HX AOIDOCAHSIAM
KOMIAKTHAIE [TedaTaloniie YCTPOHCTRa (IPHHTEPH) AAS IIOAYYEHHMSA TaK
HA3KBAEMON TBEPAOH KOIMH BRIBEACHHEIX AAHHEIX.

[MopoOHas KOH(Urypamus TePMHHAAOE IIAPORC HCNOAB30BAAACH
B Mocxkse B 1980 r. pAra nHGOPMAMOHHOTD OOCAYRUEBAHKMA OAMMIHA-
AHI-80 1 B 1985 1. npu npoBeAeHHH PeCcTHRAAT MOAOASKH B CTYACHTOB,
BeceMa OpEIMHAAEHO GHAM MOCTPOEHH YieOHEe TEPMHHAAK (PHPMEL
CDC, B KOTOPHIX BMECTO 3ACKTPOHHO-AY4eBOMi TpyOKkH OhIAA YCTAHOB-
A€H& IAa3MEeHHAA NaHeAb, JT0 00eCneynBaAC OUeHE BEICOKYIO CTAbHAL-
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HOCTB H300pa>KeHIA CHMBOADB, 8 KpOMe TOro, MAOCKOCTE 3KpaHa AaBa-
Ad BO3MOKHOCTb ITPOSOHUPOBATh Ha HEF0 KapPTHHRM MHKPO(PHABMOB,
AOICAHAA TaKKMM 06pasoM BBIBOAMMYIO IO AMHHH CBASH TEKCTOBYIO
uHbOpManuio.

OueHb CKOpPO CTAAO NOHATHO, 4TO TEPMUHAAY MOXHO MOPYYHTH
M OPEABAPUTCABHYI) OOPA0OTKY AAHHEIX: DEAAKTHPOBAHHE CHMBOAL-
HEIX CTPOK, XpaHeHHe HeOoABIINX 06LeMOB AGHHLEIX, YIIpABACHHE IIe-
YaTeiC, TAKOM TEPMHUHAA IHAYMTEALHO CHHMAA HATPY3KY KaK C AMHHH
CBS3H, TAK U C [EHTPAALHOH BHYMCAMTEABHON YCTAHOBKH. CTaAH T'OBO-
PHTE 00 HHTEAAEKTYAAEHOM TEPMHHAAL,

IlepcoHanbHbIE KOMIBIOTEPHI M CeTH. CAEAYIOLIMM IIATOM CTaAO
mpespallleHHe HHTeAASKTYAARHOTO TePMHUHAAS B CAMOCTOSTEABHOE BH-
YHCAMTEABHOE YCTPCHCTBO CO CBOHMM LEHTPAARHEIM [IPOL[ECCOPOM, CBO-
e onepaTHEHOR TaMATEIO K CBOMM HA00OPOM BHEITHUX YeTPOHCTB. BH-
CTPOe Pa3BHTHE KOMNAKTHLIX YCTPOHCTB XPaHEHHs AGHHBIX Ha OCHOBe
MarHUTHEIX HOCHTeAeH C NpAMBIM AOCTYTIOM DPMBEAO K TOMY, YTO HX
EMKOCTH M CKOPOCTH AQCTYIIA BIIOAHE XBAaTaAO AASl Pas’MellleHHs Iep-
COHAABHEIX AAHHKIX [TOAR3OBaTeAR. 1 B KaKoH-TO MOMEHT NOKAZAAOCE,
YTO BCe MPOOAEMEl NOAB3OBATEAEH pelleHH. OHH IOAYYHAM B MOHO-
NMOABHOE BAAAEHNE COBCTBEHHBIN BRIYHCAHTEAL — MePCOHAARHEIN KOM-
neiorep (ITK, Personal Computer — PC).

[TepBrie onepanHOHHEIE CHCTEMEL [TK GHIAM AMIITEHEI M Pa3sBHTHX
CPeACTE MYABTHIIPOTPaMMAPOBAHMA, M CPEACTB 3allUTE AQHHEIX, 2TO
GHAM OAHO332AYHHE OAHOMOAL3OBATEALCKHE OIePAllHOHHLE CHCTe-
MBI, HO MIPOAOAKAACCE TAK HEAOATO. CTPEMASHHE K IOAYIEHHIO AOCTY-
Ia K IeHTPaAHN30BAHHEIM ADXHBAM AAHHEIX IPHBEAO K HOBCOMY pa3BHU-
THIO ceTell CBA3H. Aa B PAAS CAYYACE H PellIeHHe 3aAad MCAL3OBATEAS
He Morao GHITE o6ecnedeHo pecypcaMi ToABKO opHoro [TK. Poct ofe-
eMOB MaMATH H OEICTpoARHCTBIA MUKponponeccopos ITK Aar BO3MOXK-
HOCTE IEPENTH K MyALTHIIPOIPAMMUPOBAHHUIO B MHOT0333adHOCTH.

TeaedoHHHE CETH, MOAYIMBIIHE PAIBUTHE HA DPEALISCTBYIOIIEM
arane, y’Ke He MOTAH CAPaBUTECA € Iepeaadeil HeoOX0AHMEIX 00HEMOB
ABHHEX. CKOPOCTH B THICAYHM M ASCATKH THICTI GHTOB B CEKyHAY, KOTO-
pri€ ORIAM BIIOAHE AOCTATOYHEI IPH HepeAade CTPOKOBOH nH(popManuu
oGreMoM B COTHH 6aifTOB OT IEHTPAARHOT'O BRIMUCAUTEAS K TEPMHIHANY,
Crarn0 He XBaTaTh. AeHCTBHTEARHO, AAS IEPEeAadYH IpOCTOH doTorpa-
dur pasmepoMm 1 MGaiiT moTpebyeTcs TOATOPH-ABE MUHYTH.

TosroMy paasuTHe ITK, Kak HM CTPAHHO 3TC Ka3aA0Ch Ha IEPBOM
3Tame WX OOSBAEHWA, Pe3K0 CTMMYAHMPOBAAC Pa’3BHUTHE BREICOKOCKO-
POCTHEIX ceTel CBA3H. A B COCTaBe ONEPAHOHHEX CHACTEM CTAAO He-
npeMeHHBIM NPHCYTCTBHE NpOorpaMMHLIX GyHKIOHE ceTeBoro oGMeHa.
[lo cyTH, 3TH (PYHKIHH MOXKXHO PACCMATPHBATE KAK AAABHeHIOee pas-
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BHTHe OGUOAHOTEK CTAHASPTHHX (pyHROMM, HO ¢ ApYyro# CTOpOHE — 3T0
YacTE COBpeMeHHOM CHCTEME! YIIPAaBACHHA AAHHEIMHE CO CBOMMH COTAA-
LIeHHAAMH 06 OpraHH3aI[ME ¥ IPABAAAX CETEBOrO AOCTYIIA.

OMEPALMOHHBIE CUCTEMbI CEMENCTB
UNIX 1 WINDOWS

CaMEIMH M3BeCTHEIMH H NONYASDHLIMH ONEeDAlHOHHEIMH CHCTEMA-
MH 001erc HasHa4eHUA B FacTOADIee BpeMs ABASIOTCA ONICPANMOHARIE
‘cucTeMul ceMelicTE Windows 1 UNIX, a TakRe ax oTBeTBAeHHS. Ole-
panAcHHEe CHCTEME! ceMercTra UNIX ssaTIoTesT oAHOH K3 crapefmux
EBeTBel ONepalMoHKRX CHCTeM, IIPH 3TOM A0 cHX nop UNIX-nnopo0HEIE
ONEepalHOHHbIE CHCTEMEI IMHPOKO IIPHMEHSIOTCA M He TepsuoT CBoel
aKTYaABHOCTH.

IpuurHa TOrO, ITC PeYb HAET O CeMeHCTBe OMePAHOHHEIX CUCTEM
UNIX, a He 06 0AHOH ONIepaliHOHHOH CHUCTEME, 3aKAIOYASTCA B TOM, YTO
UNIX-ceMeHcTEC pa3BHBAAOCH 3SHAYUTEABHOE BpEMS B DASAUYHEX, 3a-
YACTYIO He CBA3AHHHIX APYT C APYTOM, KOAEKTHBAX pa3paboTIHROE.

INepseii BapuanT OC UNIX 65lA co3paH B 1969 . HECKOABKHMH IIDO-
rpaMMHucTaMu AaGopaTopuu Bell Labs ¢mpmer AT&T i paboTan Ha KOM-
neioTepe PDP-7. OnepaunoHHad CHCTEMA HCIIOAB30OBAAACE AAST pellle-
HHSA NPaKTHIECKHX 33Aa4 COTPYAHHROB AAGOPaTOPAH, H LIMPOKOE €€
pacnpocTpaleHde He IAGHHPOBAAOCE. Hepes HeKoTopoe BpeMa 66AL-
1Ias YaCTh ONEePAMCOHHON CHCTeME OREIAa Nepenucata ¢ A3HKA acceM-
Gaepa Ha a3EIK C, 4YTO AAA0 BOZMOXXHOCTE NIepeHecTH ee Ha BoAslIoe
KOAMYECTBO PasHBX mraargopm. B macroamee Bpemsa UNIX paboraer
Ha HOABIIMHCTBE CYILECTBYIOIINX apPXUTEKTYP U AAd MHOTHX M3 HHX SIB-
AfeTcd ocHOBHOH OC.

AanpHelimee pazputHe UNIX-cucreM, pazpabGoraHHbIXx B AT&T,
H ¥X NPOA3BOAHEIX HA3EIBaeTcs System V (IdTas Bepcus), CORPAIIEHHO
SysV (uHOrAa HcHoAB3YeTCd HazparHue AT&T-sepcua UNIX).

B cepeanne 1970-x rr. ucxopHEM Kop UNIX nomaa B yHUBEpCHTET
Bepram, Tae GHAa co3paHa cBosd bepcua UNIX, nmoAygwBinas HaspaHHe
BSD UNIX (Berkeley Software Distribution).

B HacTosAmee BpeMs OOABITHHCTBO BapHaHToB UNIX oCHOBaHE MAH
Ha System V, uan Ha BSD (puc. 1.3).

O6e BETBH B TOM MAHM MHON CTEINEeHH YAOBAETBODSIOT PASAWTHHIM
CTaHAAPTAM, B YACTHOCTH cTaHAAPTY POSIX, ¥ B NocaeAHee BpeMs BEI-
pabaTHEBAWTCA eAWHE e CTAEASPTH. Hanboaee coppeMeHHEE BApHAHTE
UNIX, yAOBAETBODAIOIME TPeOOBAHUAM 3THX CTAHAADPTOB, HEABAS YeT-
KO OTHECTH HH K TCH HH K ADyTo#l BeTBH. B ux 1nucao Bxoaar IRIX (pa3-
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System V BSD
SunQS/Solaris BSDI
UnixWare FreeBSD

HP/UX | NetBSD

MHMOC I— -I OSF/1

MOCEC [ IRIX

AEMOC — Linux

Puc. 1.3. NexHeanoruieckoe Aper paanvyHbIx BapuaHTos UNIX

paGoTra Silicon Graphics), Digital OSF/1 (paspaforka DEC) n Linux,
paHHHe BepCHH KOTOpOoH GHIAM ocHoBaHHE Ha MINIX, paspaGoranmoii
2EAH TaneHOAyMOM,

Kpome Toro, Kk obmemy researorddeckomy apesy OC ceMeiicTBa
UNIX caeayeT OTHECTH OTeYEeCTBeHHEIe Pa3palboTKu: onepaluoHHEe
cucremuar MOC EC aaa EC 9BM, AEMOC aaa EC 3BM u CM 2BM,
MNHMOC aaa CM 3BM [5].

CoBepIIeHHO ApPyTas CHTyalMs HaGAIOAAeTCH, KOTAA pedb 2aX0AMT
00 onepanMCHHEX CHCTEMaX ceMeMCcTBa Windows, AsHHREIe omepa-
IMOHHEE CHCTeMEl pa3pabaThIBaANCh H paspabaTHBAIOTCS OAHORM-
SAWHCTEEHHOH# KoMmaHuel -— Microsoft — Ha nporssxeHAn BOT yXe
Gonee 20 rerT.

Hcropna onepaimuonHex cucreM Windows HaunHaeT cBoll orcuer
¢ 1985 r., xoraa 6mHAaa paspaborana OC Windows 1.0. DTta cucrema
He ABAAACE HDoAaHOLeHHoH OC, a 6nulra no OoAbIIelH JaCTH AHIIL Tpa-
$reckol 660AOUKOH AAY ONEPAITHOHHOI cicTeME MS DOS, Ona pea-
AH3OBRIBAAA OIPAHHYCHHYIO MOAAEPIKKY MHOI03aAa9HOrO PeskiiMa AAs
nporpamm noa, OC MS DOS. B aTo xe caMoe BpeMa Microsoft coBmecT-
HO ¢ dupmoit IBM paszpaBaTHBara MOAHOIEHHYID MHOTO3EAAYHYIO
OIIePallHOHHYIO CHCTEMY ¢ rpadmyeckuM aaTepdeiicom — OS/2, Ma-
HAYaALHO UMEeHHO ollepanjuoHHas cHcreMa OS/2 GEiAa MPH2BaHAa 3aMe-
HUTE ycrapeBaiouryio MS DOS, Ho B Hauaae 1990-x rr. mytn Microsoft
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u IBM pasomauct # Microsoft CKOHIIEHTPHPOBAAACH HCKAIOUHTEABHO
Ha DA3BHTHHE CBOeH COBCTBEHHOH OLEPAACHHON CHCTEMEl HA OCHOBE
Windows.

B 1990 r. Ha ceer noserAaack OC Windows 3.0, Koropast craaa cy-
IeCTBEHHEIM WIAaroM B Pa3BHTHH OHEPAIMOHHEIX CHCTeM ceMeficrea
Windows. B 1992 r. BuNIAa 3HAYHTEALHO NepepaboTaHHAd BepPCHA BET-
KM Windows 3.x — Windows 3.1, B KOTOpOi HOSBHAHCE ITOAASPIKKA
mpHpToR TrueType, nmedath B pesruMe WYSIWYG, Omara moBHIIeHa
cTabHABHOCTE paGoThl, A0GaBACHN MYAETHMEAHHHEE CBOICTBA H T. A,

CAGAYIOIIMM JTANOM B DPAa3sBHTHH BETBH ONEPALMOHHBIX CHCTEM
Windows apastercs cemeiictBe Windows 9x. B 3Te ceMelicTBO BXO-
AST TPH BepcHH onepanuoHacd cHeremu: Windows 95, Windows 98
1 Windows ME. 2TH onepanUoHHEE CUCTEME IIPEBHECAN OOHOBASH-
HEIH IIOAB3OBATEABCKHME HHTepdEC, TIOAAESPRKY AAMHHEIX AMeH (haii-
AOB, MOAAEPKKY 32-GHTHEIX IPHAOKEHMI, ToAAEPXKKY cTeKa TCP/IP.
AaHHEIe OTlepalliOHHEeEe CHCTEMEI BEI3EIBAAK AOCTATOYHO GOABIIHE Ha-
PEKAHHA B MAaHe cTabMABHOCTH paGoTH. (DAKTHIECKH SADPC 3THX Olle-
PalMOHHEIX CHCTEM MOAASPIKHUBAAO TAK HA3EIBAEMYIO BRITECHAIOLIYIO
MHOTO38AA4YHOCTE (CBONHHT), MO3BOATIONIYIO H30AHPOBATE IPOLECCH
ADYT OT APYTa H B MASaAE HCKAIOYHTE 3aBHCAHHMA CHCTEME] M3-3a 3aBH-
CAHHUA OAHOTO-eAMHCTBEHHOTO nponecca. Ho ma-3a Toro, o peaamaa-
LIS YACTH SAPa MaAO OTAHMYAMACEH OT Aapa OC Windows 3.x, saBnucaeme,
HaNpHAMED, AMHCTBEHHOTO 16-6MTHOrO NPHAQKEHHAS B CHCTEME IIPHUBO-
AMAO K 3aBHCAHHIO BCell ONepallMOHHOMN CHCTEME.

CoBepIIEHHO HA APYTHX ITPHHITMOAEY COIAABAANCE CUCTeMEL HA OCHO-
Be BeTBH Windows NT (New Technologyj. PaspaGoTka 3T0# BETEH OIle-
PaIHMOHHEIX CHCTeM ceMelicrpa Windows HavaAack B 1988 r. 3to ceMeii-
CTBO 0Ka3anochk HanGoAee YAAYHOH BETBBIO B PA3BUTHH CIIEPAITHOHHKX
cacreM Windows.

INepraa Bepcus, Windows NT 3.1, nossuaacek B 1993 r. 3areM ¢ pas-
HHIIeH B roa NOCAEAOBATEABLHO BREIXOAMAH BepcHHM Windows NT 3.5,
3.51, 4.0. Bepcrsa Windows NT 4.0 umMeaa unTepdeiic B cruae Windows
95, Ho CTpajaAa OTCYTCTBHEM MOAACDRERHU DirectX — 6uGanoTeKH AAs
TNPOTPAMMHPOBAHHA HIPOBEIX TPHACKEHHH.

B 2000 r. BHIIIAA HOBAA BEPCHS OMEPALHORHONH CUCTEMEl HAa OCHOBE
Aapa Windows NT — Windows 2000. 3Ta ccreMa BKAIOYAAd HOBHIEH
NOAL3OBATEARCKHIT HHTepdeiic, moprepXHBasa ParAOBYIO CHCTEMY
NTES 3.0, a TakKe coaepKara APyrie CylllecCTBeHHEIE H3MeHeHHA.

B 2001 r. nogBHAACE onlepaHoHHan cucrema Windows XP. Dra ep-
CcH# GRIAA TPHIBAHA 3AMeHHTE OnepanHoHHEle cHCTeME! Windows 2000,
a TAKKEe NpPeAAArarach B KA9eCTEE 3aMEeHE ONEPAlHMOHHHX CHCTEM
BeTBH Windows 9x, paspafoTKa KoTopod K ToMy BpeMeHH Ohlra Ope-
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KpaleHa. 3Ta oNepalHoHHasA CUCTeMa NOAYYHAA HOBHIE rpacdhuteckuil
uHTepdeiic, MHPOKYIO MOAASPIKKY BCEBOIMORHEIX MYAETHMEAMITHEIX
dyEROU, QYHKIHH BOCCTAHOBACHHMA CHCTEME, YAYYIICHHYED COBME-
CTHMOCTE CC CTapRIMH TIPOTPAMMAMH A UTPaMHA.

B 2006 r. 6:Aa BHOYIIEHA B CBeT ONePamHoHHAd cEcTeMa Windows
Vista. 3Ta cAcTeMa NOAASPKHMBAAA HOBEIH MOAB3OBATEARCKHH HHTED-
defic Windows Aero Ha ocHoBe DirectX, mogepmnrack, cucrema User
Account Conirol (UAC) AAS KOHTPOAS 3a ASHCTBUAMY, BEINOAHAGMEI-
MH [IOAB3CBATEASIMH, IPHUMEHAANCH TEXHOAOTHH IPEAOTBPALLICHUA HC-
HoAb30BaHHS 3KcIAo#TOB Data Execution Prevention u Address Space
Layout Randomization (ASLR} u T. A,

HecMoTpsa Ha Bce HOBOBBEACHHS AaiiHaA BEPCHA MIOABEpraAach K-
POKCH KPUTHKE H HE MOAYIHAA AOCTATOYHO MIAPOROTC PacIpoCTpaHe-
HUA B MHpe. B KauecTBe 3aMeHH 3Toil bepcuH B 2009 r. OLlAa BHIOyINE-
Ha onepanuoHHaA cucreMa Windows 7. 3Ta ciHcTeMa TOAYYHAA HOBYIO,
11-10, Bepcuio DirectX, yAyYIIHAACH COBMECTHMOCTL CO CTAPEIMH IIPH-
AOXKeHHUAMH (o cpasHeHUIo ¢ Windows Vista), BuIA cHOBA M3MEHeH
IOAL30BATEABCKHH RHTepeHC CHCTEMEI K T. A,

B 2012 r. ¢pupma Microsoft mOATOTOBMAA K BEIIYCKY ONlePallHOHHYIO
crcreMy Windows 8. JTa cHCTeMa COAEDAKHT AONOAHHTEABHRIE VAYY-
IeHNd B MeXaHu3MaX PAacHo3HABAHMSA roA0ca, YAYYIIEHHYIO CHCTeMy
SAIIATH OT BHEAPEHES BPEAOHOCHHX IPOrpaMM, HM3MEHEeHHEHIH HH-
Tepdeiic, HamoMBEHaIOMHA HHTepdeiic MoGHALHON Bepcuy Windows
Phone 7, u T. A,

TToMIMO NOAR30BATEARCKHX Bepcuii onepaljioHHLIX CHCTeM ceMell-
TR0 Windows COASDIKHT H CIRIHAABHEE BEDCHH AAA CePBEPOB, H0AE-
WHX TeHTpeB o6patoTKH AGHHHMX H T.n. QakTHYeCKH BHIXOA KaKAOH
HOBOH BepPCHH NOAB3OBATEALCKON OIEPAlHOHHOM cHcTeMEl Windows,
ocobeHHO Ha OoCHOBe sAapa Windows NT, copOBOKAQETCA BEIXOAOM
(NpakTHYeCKH Ha TOM JKe AApe) CepBepHO# BepCcHH ollepailHOHHOM
cucremul. Tak, OwIAR BHOyIIEHE CepBEPHEIe Bepcun Windows Server
2003, Windows Server 2008, Windows Small Business 2008, Windows
Server 2008 R2, Windows Server B.

(-AR NOCTAHOBKA 3AA4MN
«KOHTPOMb 3HAHWAX

AAA TOre 9TOOH CAEAATH H3AOKEHHE MaTepHaia Goaee MOHATHHIM,
GOABIIad YacTh OIPHBOAHMEYX B YieOHHKe NpHUMepoB NMOCBALeHa TIO-
CTeneHHOH paspaGoTRe NPHAOKEHHA, ABTOMATH3IHDYIOIIErCc BHIAATY
KOHTPOABHHX 33AAHHH CTYAeHTaM H c60p BHOOAHEHHEIX paGoT npe-
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MCA@BaTEAEM, YCAOBHOE€ HA3BaHME IPHAOKEHMA — «KOHTpPOAL 3Ha-

Huiin. [Tpi 3TOM HEKOTOpPHIE aCIeKThI B3aHMOACHCTBAA OPENOAABATEAR

CO CTYAEHTaMH OYAYT HaMepeHHO YNPOILEeHH AAS COKDALleHHS H3A0-

JKeHHs1 MaTepUuaaa. SIBHO GyAyT BRIAGASHH TOABKO T€ MOMEHTH, KOTO-

phle HAAICCTPHPYIOT NIpHMeHeHHe U paboTy pa3sAMYHAEIX MEXaHH3MOB,

MMPEAOCTABASIEMEIX OIEPAllHOHHON CHceTeMoM. CBOAHEI OpHUMEp AAA

AAHHOTC NPUAOKEHHEA IIPHBEACH B IDAAOKEHNH 1.

B ocHOBHOI YacTK yueOHMKA TEKCT, OTHOCATIIAHC K ONMCAHWIO HpH-
AOReHUs « KOHTpOAB 3HAHHIT», BHAeACH IpHUdTOM Ge3 3aceyeK H HMeeT
BOABIINIE AEBHIE OTCTYII, €M OCHOBHOM TEKCT (KAK CACAYIOMMH ad3am).

[TprAcKeHHe « KOHTPOAR 3HAHAN» ABTOMATH3IHPYET NPOIece BHAA-
YH IPEMOAABATEAEM KOHTPOALHEIX paboT CTYyARHTAM H IIpOLece BO3Bpa-
Ta NPEIOAABATEAN? BHIICAHEHHRX KOHTPOABHEX padoTt (puc. 1.4).

JaHHOe MPHAOKEHHE NpPeAHAIHAYEHO AAY TPeX CCHOBHHX THIIOB
MOAB30BATEASH:

N [PUKASAHON NPOrpaMMUCT — BEINOAHSET palpaboTKy IpHKAasHON
CHCTEME], PacIIHpAeT e (PYHKIHOHAABHOCTE;

B IpencA3aBaTeAb — MOAAEPIRMBaeT $a3y BAPMAHTOB KOHTPOABHEIX
pafoT No pPA3AMYHEIM TEMaM, BHAAET BapHAHTH paboT CTypeHTaM,
cofHpaeT HAaTHCAHHBIEe paboTel U IpoBepiaeT HX. Paz6op paboT K co-
obillleHne CTYAGHTaM OLEHOK BRIHECEHH 3a PAMKHA CHCTEMEI;

B CTYAGHT — NPOCMATPHBAET CIIHCOX NOAYICHHHX BapHAHTOB KOH-
TPOABHHX pafoT, BHICAHAET UX K BOZBDALLAET BRITOAHeHHEIE palo-
TH OPENOAABATEAID.

BrhInoAHeHHLEIS
paboTH

Pabovas
oBAaCTE
Patovan oBASCTE NMPENOAABATEAR CTyASHTa
Dasa BADHAHTOB KOHTPOARHKX paGoT. Bripanuue
e B patoTh
i‘ = N v
|| ' pacor Terma:3,
Tema 1 Tema 10- . Bav 1
% Bunoa-
HEEHEE
Cobpasskle paGoTh pat Mzanos
Tema 1 Teu.alz _ Teuazs || Mpenoaasareas Tt {cTyaAeHT)
o | o B [ Lo
Coop Tema 2
BHIMOAHEHHEIX BapmanT 4
palior

Puc. 1.4. Cxema paboTel CMCTeMbl £KOHTPONL 3HAHWAR
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MNpuacsxerne «KOHTPOAR 3HAHHIN AOAMKHO NPEAOCTABANTE CPEA-
CTBa AASL XpaHeHUS 0a3H BaApHAHTOB KOHTPOABHBIX paboT, CIpyNImHpo-
BaHHEIX 170 TeMaM. Kakaad TeMa AOAOKHA MMeTh YHHUKAABHHKIN HOMED,
KQKABIH BAPHAHT — HOMEeD, YHHKAABHEIN B IPEAEAAX TeMbI,

Aast paBoTH CTYACHTOB BHAeAdIeTCsl pabodas o6AACTs, B KOTODYIO
NpeNoAABaTEAD IOMEIAET BAPMAHTE KOHTPOABHEIX paboT, mpeaHazHa-
YeHHEIX AAS BEIIIOAHEHHS.

BryTpn paGouelt 0OAACTH CTYAEHTA AOAKHA OBITh BEHIAGACHA OTAEAE-
Has 06AACTE, B KOTOPYIO OH ITOMelllaeT BHIToAHeHHEe paboThl. MiMeHHO
H3 3TOH OTASABHOM 00AACTH HpenoaapaTeAb 3abupaeT paboThl Ha IpPoO-
BEPKY, TOMeNlas HX B CBOIO pabovyyio oBAACTE.

TakuM 0BPa3oM, MOKHO OIPEASAUTH OCHOBHEIE OOBEKTH, XpaHH-
MEIE B IPHAOXKEHHH «KOHTpOAL 3HaHHI», ¥ AeHICTBHA Hap HHUMH, BHI-
MOAHAEMEIE TOALIOBATEATMY CUCTEMEL
® $a3a KOHTPCABHEIX paboT — OCHOBHOE XpaHMAMIIE HHMOpPManmu

O AOCTYOHHX BapuaHrax. OcHOBHOM 0OBEKT AQHHREIX ~— BaPHAHT.

BapHaHTE! CrPYNNHPOBAHLL N0 TeMaM, TEMhl COCTABAAIOT ODINyl0

Gaay;

8 paboyas 00AACTE CTYARHTA — XPaHHAMINE BaPHAHTOB KOHTPOABHEIX
paboT, BHAAHHEIX CTYACHTY. KasKaARID cTyAeHT MMeer ¢BOIO COD-
CTBEeHHYIO pabouyio o6aacTh. OCHOBHO 00LEKT AGHHEIX — BapHaHT
KOHTPOAEHOM paBOTEI,

® 006AACTE FOTOBEIX paboT CTYASHTA — XPAHHAMINE BHINCAHEHHEIX CTY-
AGHTOM KOHTPOABHEX paGoT, TOTOBKIX AAS IPOBEPKM;

m paboyan O0AACTE NPenoAABATEA — XPAHUAMINE KOHTPOABHBIX pa-
60T, coOpaHHEIX ¥ CTYACHTOB;

| BapUaHT KOHTPOABHOH paboTH — CNHCOK BONPOCOB K TICAEH, TIPeA-
Ha3HaYeHHBIX AASI 3a[MCH OTBETOR CTYACHTOM;

¥ BHIOAHEHHHM BapHAHT KOHTPOABHOH paGOTEl — BapHaHT KOH-
TPOABHOH DPAGOTH, B KOTOPOM CTYAEHT 3aMOAHHA TIOAST AASl OTBe-
TOB.

CucreMa AO/KHA ABTOMATH3HPOBATL OCHOBHEIE AGHCTBUSA MOAL3O-
BaTeAsd.

TTpenopapaTeAb OCYLIECTBAAET:

NPOCMOTP KOAMYECTBa BADHAHTOB MO ONpeAeAeHHOM Teme;

BHIAGYY OAHOTO BAPHAHTA 10 TeMe KOHKPEeTHOMY CTYASHTY,;

BEIAGYY BapHAHTOB N0 33paHHOY TeMe BCeM CTYASHTaM;

cOop BRIMOAHEHHHX pafoT B cBOIO pabouyio 0GAACTE.

CTYAEHT OCYIIECTBASET:

MPOCMOTP IOAY9E€HHEIX BAPHARTOB KOHTPOABHEIX paldoT;

BHIIOAHEHIEe KOHTPOABHOIH paboTH;

B CAAYY KOHTPOABHOH DabOThI IPENOAARATEAID,
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Tlpy¥ HaMHMCAaHNM NPHACKKEHUA « KOHTPOAL 3HAHMN» AOATKHEI YINTH -
BaTLCSA CABAYIOMIHE MOMEHTH:

pasMelleHHe U CTPYRTYPH3alusa HHQOPMAIHA Ha AMCKOBKX HOCH-

TEATX;

OnpeASASHHE MPAB AOCTYIA K Pa3AHYHON nHGOpMAaLW;
CPeACTBA ABTOMATH3AIHM THIIMYHEIX ARYCTEBHIL IOARIOBATEAS.

o o AR P

Mu'repneT-ncrqumm

https://secure.wikimedia.org/wikipedia/ru/wiki/Onepanmon-

" Has_CHCTEMa_ peaAbHOTO_BPEMeHH

http:/ /www.risoft-training.ru/ 2 p=600067& PHPSESSID=9f9bebc4
8282ab1cc30cd35794ccb576
https://secure.wikimedia.org/wikipedia/en/wiki/Real-time_
operating_system

hitp:/ /www.osp.ru/os/1997/05/ 179265/

KOMTPOINBHLIE BONPOCHI

Kakue 0CHOEHBIE (hYHKUMW BbINONHAST ONBPALMOHHEA CUCTema?

B 4em ocHoBHOR paanuHque hyHKUMA Agpa MHOMONOMb30BaTENLCKOMA
W ogHoNoNs3o0BaTensckon OC?

Ana yero B cocTae AAPa BKNIOMBIOTCA thyHKUWA BBOAA,/ BRIBOAS?
MoxeT n1 cywecteopaTh OC, He BKMKIHAIOLLSA B CBOA cocTas dan-
fIOBYIO CUCTEMY?

Yem pasnu4aloTcA cpeacTea ofWeHWA ¢ ONBPaLIMOHHON CUCTBMOR
NPUKNBOHOMD NPOrPaMMUCTa WU NPUKNAgHOro NONL30BaTenA?
Kakve hyHKuMM onepauvoHHOR cucTeMel 06ecnesvmBaloT Hesaeu-
CMMOCTL NPUKNARHON NporpamMmel 0T hHaUYecKon OpraHu3aLmm
OBHHBIX H8 HOCUTENAX?

MoxeTt nu cywecteosams OC, B AOpe KOTOPOA OTCYTCTBYIOT thyHKLWN
NoARePXKA hainos0k CUCTEMBI?



®ANNOBLIE CUCTEMbI

OPrAHU3ALINA XPAHEHUA JAHHBIX
HA AVCKE

B xoae ceanca paboTH! C CHCTEMOHE NOAB3IOBATEAD COBAGET M H3MEHsA-
eT coGCTBEeHHBIE AAHHEE, HalpUMep AOKYMEHTH, H300paskeHIs1, Tek-
CTH nporpaMM. B psae cayuaeB IOAR3OBATEAR MOMET HaGDATH TERCT,
pacne4yaTaTs ero, MOAYYHB TBEPAYIO KOIMUIO AOKYMEHTAa, H 33BEepIINTh
CBOM ceaHC paboThL, TIpH 3TOM IOAB3OBATEAD IOAYMAET pe3yALTaT CBoel
paboTH — pacneyarKy, a HaGpaHHELN TEKCT NpeACTapAsieT coboil mpo-
MEeJXKyTO9HBIE AAHHEIE, RKOTOPhIe XPAaHHTE He TpeGyercd. B Goaee obImux
CAYYaSX TeRCT MOKET HMeTh HOARLION pasMep U IIOAB30BATEABL HE MO-
xeT HaOpaTk erc 3a oAMH ceaHc paboTh. TorAa ero HY>KHO COXPaHATH
MexAy oOpalleHuAMY TOAR3OBATEAS K CHCTeMe. TeReT npespamaeTcs
B XpaHHMEIE AGHHEIE,

AAA IPOACATRMTEABHOTO XPAHEHMHA AAHHEIX IIOABLIOBATEAd HC-
MOAB3YIOTCS HAKOIIMTEAHM AGHHEIX — AMCKOBEIE (PRecTKue AMCEH, CD-
B DVD-apcru, GAONIH-ANCKH), ACHTOYHEE (CTPHMEDRI) HAM TBEpAO-
TeapHHe {flash-Hakomurean). BaanMoaeHCTBHe C HaKonUTeAeM (eper
Ha ce64 omepanioHHAaA CHCTeMa, a SAMHHIEH IOAB30BATEALCKMX AQH-
HBEIX B 3TOM CAYYae ABASeTCS akA,

daiia (MHOTAA €ro elle Ha3HIBAIOT HAaGOPOM AAHHBIX) MOKHO pac-
CMAaTPUBATE KaK XpAHMMEIE Ha AHCKE AAHHEIS, HMEHIIHE YHHKAABHOS
MM, BHAHMOe IIOAB3OBaTeAlc. AaHnbie ¢afira uMeroT opMarT, IIpeA-
HA3HAYEHHEIA AAM HMX HCHOAL30OBAHWA MPUKAAAMEIMHM IporpaMMmaMy
[IOAL3CEaTeAf. Tak, KHAra MOeT XPaBMTECA Ha AMCKe B BHAE (hafira
¢ umeneM book.txt B TekcToROM hopMare txt.

HmMeHa $aliroB DPEACTABATIIOT COO0H CHMBOABHEI® CTPOKH OrpaHH-
YeHHOH AARHE (0GBIMHO A0 8 HAM AC 255 CHMBOAOB), KOTODEIE CAY?KAT
AAR HACHTHUHUKAIIUE AQHHEIX, XPAHHMEIX E (hatire. Kax mpaenao, cy-
LeCTEyeT psA CHMBOAOB, 3alpeleHHEIX K HCIIOAB30BAHHUID B HMeHaxX
daitros. Hanpumep, B UNIX-cucreMax 370 CHMBOARL *, #, /, \, <, >, &,
$, | 4 psia ApyTux.
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AAd. yIIpoleHUs CONOCTABAEHMS IPOrpaMMEI, KoTopasti paGoraer
¢ hadirom paHBOTO (hOpMaTa, MOKHO 3JIAAATE €ro THIO. Kak mpaBmAo,
THI gaiira 3apaeTCs IPH IMIOMOIIM PACHIHPEHHA — YacTH BMeHH (aii-
Aa, OTaAeAeHHOTO Togkol. Tak, aaa gafira ¢ mmMenem book.txt book —
MM{, a txt — pacmrpeHne. BHyTpeHHAS CTPYKTYpa ¢aiira He 3aBHCHT
OT pacIidpeHnsd, a THIN3anua Gafiros MOKeT NPOHIBOANTLCS He TOAL-
KO IPH DIOMOITH PacCITMpPeHHH, KaK 9TC caeAaHo B Windows crcTeMax.
Hanpumep, B UNIX-cucremax ucnoarseMule afabl nporpaMM oOb4-
HO HE UMEHT PaCITHPEeHMH, BMECT(O 3TOrQ HM IPHCBAMBAETCA CIOeln-
BABLHEIN aTpUOYT « HCIOAHSEMHE daiiir,

YrazaHHe THIA B EMeRN (alira He ompepeArdeT popMaT ero obpa-
6oTeK. B 3aBCHMOCTH OT nporpaMME, paboraioniei c daiiroM, raH-
Hble MOTYT IPEACTAaBAATECA COBepIeHHO Mo-pasHoMy. HampuMep, Tek-
CTOBHIH (hafia (¢ paclIMperHeM {Xt), OTKPHITHIH B TEXCTOBOM PEAAKTODE,
OyaeT NPeACTaBAATEL coBOH MoCASAORATEABHOCTE CHMBOAOB — TEKCT,
H B AGHHOM CAy4ae AAfl OpOTPaMM OIPOBePKH opdorpadva BAKHE OT-
ACGALHEIE CAOBA, COCTABA[IONTHE STOT TEKCT. TOT xKe (halih AAT IpOrpaM-
ME PEe3IepBHOrc KONHPOBAHHA OPEACTABASIET cOGOH NMPOCTO IOCAEAC-
BATEABHOCTE GAOKOB AAHHEIX o 16 KGakT. TakuM o6pa3oM, CTPyKTypa
dafira 1 ipaBrAa paboTH ¢ HUM 33A310TCA HMEHHO IIpoTpaMMoi.

IEER ©AinoBbIE CMCTEMBI

Yro e npeacTaBaseT coboil dalia ¢ TOYKH 3pEeHHA olepalMoHHON
CHCTEME], & TOYHEe, C TOYKH 3peHus (DafiAOBOH CRCTEME! KK 9acTH 3Apa
oC?

OnepanuoHHas CUCTEMa MPEAOCTABAAET IPHRASAHBIM MPOTPaMMaM
uHTepdeiic pocTyna K daliraM, HO IPH 3TOM PAcCMATPHBAET AGHHHE,
U3 KOTOPHIX cocTodAT (halianl, no-ceoemy. IIpeacTaBuM cebe Hrpymiet-
HEI KOHCTPYRTOP, H3 KOTOPOTO MOXKHO coSpaTk MOAEAE aBTOMOGHAS.
TounO Tax ke onepaiHoHHas CHcTeMa cobupaeT (dafALl U3 OTAGALHEIX
aAeTarei» — GAOKOB.

TTpu 5TOM TaK e, KaK B KOHCTPYKTOPe, K KOTOPOMY NMPHAOJKEHA CXe-
ma c6opky, OC PYKOBOACTBYETCA NPABHAAMH COOPKH OTAGABHEIX GAO-
KOB. Takye CKOHCTPYHPOBAHHKE HabOpH GAOKOB MOAYTHAH Ha3BaHHe
HaGopoB paHHbIXx. Habop AQHHEIX — 3T0 60ACE HUSKOYPOBHEBOE IIPEeA-
CTaBRACHHE AAHHEIX, ¥eM @aiir. Ero opraHu3alia BO MHOT'OM OIIPEASAs -
eTcA CBOMCTEaMH HOCHTeAS AAHHEIX.

Hafop AGHHEX HMeeT YHHKAABHOe NMd, Tak Xe KakK n ¢aiia, coaep-
FKHT BCe AGHHEIE, KOTOPEIE COASPAKUT Gatia, HO CTPYKTYPA STHX AAHHEIX
OMpEeAEATETCA FAPOM OnepanuoHHO cucreMu. KpoMe Toro, B Habop
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Puc. 2.1. Dainosas cMCTeMa CO CCbINKBMM Ha Bee 6ok HaGopa faHHbIX

AAHHEIX MOXXeT BXOAUTE cCAyAKeOHas HHGOpMaIlHd, HeAOCTYIIHAA 00k4-
HEIM MPOrpaMMam.

Bce AMCKOBOE TIPOCTPaHCTBO, HCIOABIYEMOe (hailroBoil cucTeMolt,
pa3buBaeTCa Ha OTAGAbHEIe SAOKHM — KAACTepH (OGEMHO HMelolHe
pasmep 1, 2, 4, B uau 16 Kb6airr). KasRARIA RAACTED HMEET CBOH HOMep
H XpaHUT AUG0 AAHHEIE [IOAL30BaTEeAS, AHOO cAYReDOHyT0 HHopMaIlHio.
Jrta cayReOHaa HHGHOPMATTNA NCTIOABIYETCA, B TOM TUCAS, H AAA COOPKH
GAOKOBE B HAGOPEI AAHHHX. Pa3Mep KaacTepa yCTaHABAHBAETCSE IIPH CO3-
AAHMM (haHAOBOM CHCTEMHI,

HanopumMep, cAyKeGHBIHR GAOK MOXET XPaHHUTh [IOCACAOBATEARHOCTE
HOMepOoB GACKOB (KAACTRPOB), BXOAALMX B HaGop AAHHEIX (pHc. 2.1},

HeaocTaTKOM TAaKCTO METOAQ OPTAHU3AI MY AGHHEIX ABAIETCA TO, ITO
CHMCOK HOMepoB OAOKOB ¥ BOABIIHX $aliroB MOXKeT 3aHHMMaTh Ooiee
oaHOTO KaacTepa. B pesyarrare pasmMep daiira NOAydaeTCA OrpaHuIeH-
HeiM. B UNIX-cHcTeMax cylIecTBYIOT PA3AHYHEIE METOARL 0GX0AA 3TOTO
OrpaHHYeHHs, HanpuMep cAyKeOHEIe HAOKHM MOKHO OPraHH30BaTE B Ae-
pPEBOo, MPH STOM KasKABIH cAY>ReOGHEI GAOK XPAaHHT [IOCAEAOBATEALHOCTE
OAOKOB C AAHHEIME M CAYKeOHEe BAOKH CASAYIOIETO YPOBHA Aepena.

ApyTroit ToAXOoA K OpraHu3aiiuyd OAOKOB AAHHEX COCTOMT B TOM, UTO
HaGOpE AAHHRX PA3MEIAIOTCH B IOCASAOBATEABHEX KAACTEPaX, B 3TOM
cAydae B cAy>ReGHOM GAOKe AOCTATOTHO XPAaHHUTE HOMepa IepPBOTo K MOo-
CAeAHEro raacTepor (puc. 2.2). IIpy HacTEIX H3IMEHEeHVSX AAHHREX 3TOT

\u / \12/\13/\14/\15]\16/\17/

Puc. 2.2. ®ainoBan cuCTeMa C NOCMEeAoBaTeNbHOA OpraHWsauweR GNoKos
DaHHBIX
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Puc. 2.3. ©anopan cuCTeMa GO CrIMCKOBOM OpraHnaauneit 610K08 SaHHbIX

METOA OPraHH3anuy HeyaoGeH. TIpy ypeayuerH paszMepa Habopa paH-
HREIX HYXKHO MAM BCETAA MMEeTh AOCTaTO4HOE KOAMHECTBO CBOOOAHEIX
GAOKOB IOCAE NOCAGAHETO, MAY RAsKAKIR pa3 nepeMemats Habop paH-
HEIX Ha CBOGOAHOE MecTo. TeM He MeHee CXOAHHE NPHHAIHITE IIOACKe-
HH B OCHOBY OpTaHU3aIMd AaHHErx Ha CD-ROM-HOCHTEASX, & paHee
HCIOAL30BaAHCE B OC PADOC,

Eme opuH cnocof OpraHf3aliy 3aKAIOYAETCA B BHIAGACHHH B KaJK-
AoM 6aoKe HeGoablIoN cAyKeOHOH 06AACTH, B KOTOPOH XpPaHHTCA HO-
Mep caeayioniero 6aoka Habopa AAHHEIX {pHc. 2.3). TaxuM 06pasomM, Ha-
6op AAHHEIX OPTaHU3YETCE B AHHEWHEIN CITHCOK, a B CAyKeGHoM GAoKe
ACCTATOYHO XPaHHUTE HOMEp NTepBOTO OAOKA C TOAB3OBATEALCKIMME AQH-
HBIMH. '

CoraalneHH O CTPYKTYPe HaGOpOR AAHHRIX HA HOCHTEAS ABASIOTCH
YacThiO (haifir0BONA CHCTEME], KOTOPaSA COCTOHT B3 TPEX KOMITOHEHT:

1) coraalureHHs O CTPYKType XpaHeHMd AAHHEIX Ha HOCHTeAe —
OIpeAeAeHHE THIIOB WH(phopMalud, KOTOpas MOReT GHTE pasMelieHa
Ha HOCHTeAe (HalpHMeD, IOAL3OBaTeAbCKas/caykeGHas uHdopMa-
HA), a Takxke Halopa NpaBWA, COFAACHO KOTOPHIM AGHHEIE pasMelia-
KOTCA Ha HOCHTEAE;

2) coraameHHus ¢ OpapuAaax o6paboTKy AAHHEIX — HAOOp mpasAa,
COTAACHO KOTOPRIM AaHHHe o0pabaThHIBAIOTCA, HalpUMep wdaka AOA-
ReH OBITE OTKPHT AO TOTO, K3K B HEro GyAYT 3alMCaHbl AAHHBIEY;

3) opoueaypl 06paboTKH AAHHLIX, KOTODEIE BXOAAT B COCTAB AADa
OC H NOAYMHAIOTCH OIPEASACHHEIM BHIIE COTAAIIEHAAM,

[ToaroMy, rosopd o ¢aiiAoBOM CHCTEMe, YaCTO HYAKHO VTOUHATS,
0 KAKOM H3 €€ aCIIeKTOB HALT Pedb.

B KauecrBe HaeHTHHKaTOpa HaGopa AaHHHX A OC o6RMMHO CAy-
ZMT HOMEDP Kaacrepa cayxReOHOro Oaora. OnepanHOHHAS CHCTEMA
TNOAAEP’RKMBaeT COOTBETCTBHE MeXAY HAEHTH(HKaropame HaGopoB
AAHHETX ¥ MMeHaMH daHaoB. 3TO NO3BOAMET CKPHBATE OT HOAL30BA-
TeAsT MEXaHH3M oCpailleHN# K AGHHEIM — MNOAB3CBATEAL OOPALTAETCA
K (haliay o HMeHH, a ONepAIHOHHAR CHCTEeMa HAXOANT X0 STOMY HMEeHH
HMAEHTU(PHKATOD Habopa ARHHHX.
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Coorsercreue nmeH ¢alirob H HASHTHOHKATOPOB HAGOPOB AAHHELX
XPaHHTCA B CIIELIHAABHOR 00AACTH AHCKOBOTO IPOCTPAHCTBA, HA3KBA-
eMoi TabAMIel pasMeleHHs dafiroB. KaRpoMy Hab0py AAHHEIX MO-
JXeT GHTB COTOCTABACHO HECKOABKO HMeH datiaos, KaXxpoe Takoe cooT-
BETCTBHE MpPeACTaBASeT cod0M OTASALHYIO 3aNHCh B Ta0ANIE pa3Melle-
HHA aiirop u BaskiBaeTca B UNIX-cucremax XecTkolt CCRIAROGH,

JKecTkafi CCHAKA NO3BOASIET 00pamaTECa K OAHHM H TEM K€ AdH-
HHM [IPH TOMOINY PA3ARYHEX HMeH (hafiroB. ITo MOXKeT ORITE YA06HO
B CAy4ae, eCAH AAHHEIE HY)RHO 06pabaTHBaTh IPH NOMOIIH HECKOABKHX
NMpOrpaMM, KaXXAAS H2 KOTOPEIX pafoTaeT TOARKO C thafiaaMHi ¢ onpeae-
ACHHEIM paclIMpeHHeM.

TocroarKy B UNIX-cHcTeMax B cay>ReG6HOM 6a0Ke Haiopa AAHHEX
XpaHuTca HHGODMAIHA O PEKHAMe AOCTYNA K AGHHEIM (IPaBa AOCTY-
ma, cM. IoApasa, 6.4), To sta uHGopManma 6YAST OAMHAKOBOH AAS BceX
FRECTKMX CCHAOK,

KpoMe »KeCcTKMX CCHIAOK CYLIECTBYIOT CHMBOAMYECKHE CCHLAKKM —
¢dafiAbl CEHAABHOTO BHAA, Xpausmiuae uma (afira, Ha KOTOPEH YKa-
3LIBAET 3Ta CCHIAKA {pHc. 2.4). TaxuM o6pa3oM, CHMBOANYECKAs CCHIAKA
YKa3BBaeT He Ha HaGop AaHHHX, a Ha ¢atia, IT0 MOXKET ORITE YAOGHO
TIpH 4acTOM HM3MEHEeHHH CCHAKHM HAH B CAYYae, eCAM Ha pa3HEBIe CChIAKH
HY>KHO 33AaTh pa3Hkle Ipapa AOCTYIIA.

Crpyxrypa HaGopOB AGHHLIX BO MHOTOM ONIPEAeASIET PeFRUM AOCTYTIA
K paHHEIM. Hampumep, npu nomMemennn 6A0K0B Habopa AAHHEIX B 110-
CASADBaTEABHEIE KAACTEDH MAK IIDH OPraRH2anuu B opMe AMHEHHOTO
CIIACKA AETKO OPraHWA0BATE NMOCACAOBATEABHEIM AOCTYIL K AAHHEM —
Bce 00palleHns K 3aAAHHOMY MEeCTY AGHHBIX BO3MOJKHH TOABKO IIOCAE
TIpeABAPHTEALHOTO Mepebopa Beex NpeARAYITHX SAOKOB AAHHHX. Op-
raHW3aKd C XpaHeHHeM CIIHCKAa HoMepoB OAOKOB yA0OHA AAS OpraHn-
3allMK DPOHIBOABHOTO AOCTYTIA — AAS HOAYIEHUSA ONPEASGACHHOTO BAO-
Ka AOCTATOYHO CIHTATE €rc HoMep B3 cAykebHoro 6aoKa.

Pe>RMM ACCTYTIA K AAHHHM OIIPeAeAsTeTed He ToABKO (afiropoill cu-
cremoi. EcA NpPOAOAXRATE PACCMOTPEHHME CTPYKTYPH AQHHHIX H ee
H3IMEeHeHHH Aaaee, A0 QHIUYECKOH CTPYKTYPH AAHHEIX HAa HOCHTeAe,
TO MOXHO YBHAETB, 4TO AAHHHE NPOXOAAT CEPHIO mpeo(pasoBaHMi
(puc. 2.5), npu 3TOM KKAMN NOTPeGHUTEAL AAEHEIX (HAIpHMEp, Ipo-

[ Math._tibrary.lib

Pue. 2.4. HaBopel QaHHBIX, XeCTKWE U CUMBO/TMYECKWE CObUTKM
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Byps Mraoio TpAraassLIe
nreGo Kpoer MPOTPAMMEI
Gaiin Buxpu
& CHEXHEIE
g XpyTs
|l = ]
€5
gg Hatop Eaoxl Baok2 Baokd Datironas
ABHHHX 01011100106 |‘1001100101| |11t0101001 CHCTeMa

01001| |01001] |01001] |0t001| [01001( |01001
PrINYEeCKAe

o1011] {10011] j13101] |11101] 11101 | 11100

SaoKu 10010) |oo101] Jo1001| |oto01| o1001| |01001| HAKCDHTEAR

Pwc. 2.5. YpoBHK NpegcTasneHnA AaHHbIX

TpaMMa MTOAB3OBaTeAs HAH dafiaoBasg cHCTeMa) HAKAAALIBAET CBOH
OrpasHYeHUsI Ha PeKUM AOCTYIIA.

PaccMoTpeHHHE BRIIe OPEACTABACHHS AAHHEIX 3aAAKOT AOTHYE-
CKYIO CTPYKTYPY AQHHEIX -— CTPYKTYPY, YACOHYIO AAA ACNOALIOBAHMAA
IPOTPaMMHHM obGecnedeHueM M, XKaK MPaBHAO, HE HMEIOIYK) HHYETO
obwero ¢ GUIHYeCKHM NpPeACTABACHHUEM AAHHLEIX Ha HocHTeae. Ecan
paccMaTPHBATE (PHM3HYECKYIC CTPYKTYPY AGHHBIX, TO HA CAMOM HH3KOM
YpPOBHe AAHHEIE IPEACTABACHEI B BUAE MAarHUTHEIX AOMEHOB (Ha JKecT-
KHMX HAM THOKHUX AUCKAX), KOTOPhie OOBEANHAIOTCA B CEKTOPa ~—— MHHH-
MAaABHO aApecyeMEle 00AACTH AMCKA. OANH MArHMTHEIH AOMeH IIPeA-
craBafeT cobOH OAHH OHT MHGOPMALNH, pasMep CeKTOpa OGHYHO pa-
BeH 512 GaliT, XOT® >T0 3HaUeHHe MOXKeT OHTh HaMeHeRO [IPDH CO3AAHUN
AHCKOBOre pa3aenad. IIpH 310M pa3Mep MOKeT BAPEMPOBATECS B AMAala-
30He oT 512 Ao 4096 Gairr. ViaeETHOUIUPYeTCA CEKTOP OPH DOMOUIA
HOMepa CUMTHIBaKOIel TOAOBKH, HOMepa AOPOKKH H HOMepa cexropa
Ha AOPDOXKe. [IpH CYMTHIBAHMH MAHM 3aMHUCH CEKTOpPa OPOXOAAT Yepes
AWMCKOBEIR KOHTPOAAED, KOTODRII yNpaBasieTcs ApaiiBepoM AAHHOTO
APACKOBOTC HAKOIHUTRASN, BXOAMIEAM B AAPOC OC.

Hurepdelic aApalibepa ¢ AUCKOBBIM KOHTPOAAESDOM OITpEeAeAsIeT pe-
UM AOCTYIIA K YCTPORCTBY: OIPH CHMBOALHOM AoCTyne UHMopMaMs
CUHTHIBAETCA IIOCAEAOBATEALHO IO OAHOMY CHMBOAY, IpH GAOYHOM —
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6A0KaMH PHUKCHPOBAHHOrO paiMepa (OORYHO KPATHOTO pPasMepy Cek-

TOpa), ApaiiBep NpeACTaBATET ARCKOBOE IPOCTPAHCTEO B BUAE HECTPYK-

TYPHPOBaHHOH TOCAEACBETEALHOCTH NPOHYMEDOBAHHEIX (PU3WYLCKHX

6A0KOR, Pazmep puzrvecKkore HA0Ka OCHYHO DABEH pasMepy CeKTOpa.

AgdAee, IPH Nepexoae OT PHIHIECKOrO NPEACTaBACHHSI AAHHEIX K AOTH-

JeckoMy, pAsHIECKHe OAOKHN 0GBEAUMHSRIOTCA B KAACTEPH], C KOTOPHMH

paboTaeT ¢afiaoBag CHCTEMA.
TaxumMm cGpa3oM, Bcs opacHcTreMa paboTh ¢ daifiaaMy pacnpeaeseHa

10 9eTHIPEM OCHOBHHM YPOBHAM: ABA BEPXHUX CIIPEASATIOT ACTHYE-

CKOe NPeACTaBACHIE AAHHLIX, a ABa HIJKHAX — (hH3NYecKoe.
INocxoasky ocHOBHas paboTa IPAKAAAHOTO TporpamMmMucTta B UNEX-

CHCTEMAX MAeT Ha ypoBHe (haiinoBoll cucTeMhul, HeobXxoAHMO ofLeAH-

HHTE BCe ITepeuncieHHEe Bame GyHKIrM GairoBoli CHCTeMED

B ONpeAEAEHHE COTAAIICHMA 00 OpraHH3aIMH AGHHLIX Ha HOCHTEARX
HHdopMAaIHH;

B ONpeAeAeHHE COTAAINCHUA O Cnocofe AOCTYIIa K AGHHEIM (TOCASAD-
BAaTEALHOM HAU IPCH3IBOABHOM);

8 olpepeseHHe COraaleHus 06 AMeHOBAHUR DalAOB;

B OonpepeA€HHE COTAAILISHHS O AOTHYeCKOH CTPYKTYPE AGHHHX;

8 onpeacAeHHe HaGopa MeTOAOB, BXOAAIIHUX B cocTab Aapa OC u npea-
Ha3HATEHHEX AN PAbOTH ¢ AAHHEIMU Ha HOCUTEASX IO YKAaSaHHBIM
BHIIIIE COTAAUIEHHUAM.

KATANOrM

AAs Toro 4ToGH YIOPAAOYHBATE H OPraHM30BHBATE (QalALL, B oIepa-
OMOHHEIX CHCTeMAX CYIMecTBYeT OHATHE KaTarora. Kararor copepxur
3anucy o paiAax M APYTHX KaTraaorax. Paint M KaTaACrH, 3al1CH O KO-
TOPHIX COAEPIRATCS B KAKOM-AMOO KaTaaore, CHMTAIOTCA COASpIKAllin-
MHCH B 3TOM KATAAOTe. PeKypCHBHOCTE 3TOrO ONPEASASHUSA IIO3BOASET
TOBOPHUTH O AepeBe KaTaAOroB — HepapXuvecKoi CHCTeMe, cAyRalleii
Aag opraHM3auud dadiaos (pac. 2.6).

Ha nprBeepeHHOM DHCYHKE SA€MEHTH, HMEHa KOTOPHIX HaYHHAIOTCS
c dir, ABASIFOTCS KaTaAOTaMH, & Te, ILH HMeHa HaulHaloTeA ¢ file, — ¢aii-
AaMH, ECAM KaTaAOT COACPRUTCH BHYTPH APYTOTO KaTaAoTa, TO BHEII-
HHH KaTaAOT Ha3BIBAETCH POAHTEALCKHM AAA II&PBOrO KaTaAoOra, MAH
HAAKATAAOrOM. COASPRAIMIACH BHYTPH KaTAAOT HA3hIBAETCH MTOAKATA-
AoroM, Hanpumep, Kataaor dird apageTcs pOAHTEALCKHUM AAd dird, a Ka-
Tasor dir2 — noararasoroM dirl. KaTaror, HAXOAAITUACA Ha BEPXHEM
YPOBHE HEPAPXHH H HE HMEKOINHHA POANTEABCKOTO KaTaAora, Ha3kIBaeT-
€Sl KOPHEBEIM KaTaAOTOM.

39



Pt - [ 32 | Puc. 2.6. MNpumep pacnpepeneHun
et I O | hainos no kaTanoram

dirs f~—{ file6 |

dire | o file7 )
] e /

Fee ]
™~ dird <—1 dir? |
ilel ) [N file4 )

{ file2 ) 1 files

Hcnoan3oBaHHe KaTaAOroB B COBPEeMEHHEIX ONepaljHOHHEIX CHCTe-
Max 06ycAOBAEHO TpeMs aKTOpaMH:

1) KaTanOrH YCKOPSIIOT ITOHCK (haiina onepaljMoOHHOH cHcTeMoH. Ilo-
HCK B AépeBe NPH NPOYHX PABHBIX YCAOBHUAX OOBIYHO IPOMCXOAMT OBI-
CTpee, 4eM B AMHEHHOM CITHCKe;

2) KaTaAOTH MO3BOASIIOT YHTH OT YHHKAABHOCTH HMeH ¢aiiroB, Kaxk-
ABIH chatin AOAKEH HMeTh YHHKaAbHOE UM, HO 3Ta YHUKaAbHOCTB AOAJK-
Ha OBITH TOABKO B IIpeAeAax KaTaAora, copeprrauiero ama;

3) KaTaAOTH IMO3BOASIOT KAACCHPUIMPOBATh PadAbl Ha HOCHTeAe.
OG6RIYHO B OAHMH KaTaAorl IOMeINaroT (hanAkl, 0OO0bepAMHEHHEIE KAKMM-TO
o6IUM NPU3HAKOM, HAIIpMMep rAaBbl KHUTH HAM 3arpy3o4Hbie aiAbl
OIlepallMOHHOH CHCTEMBHI.

C TOYKH 3peHHs XpaHeHHs B (paMAOBOM CHCTeMe KaTaAOor — 3TO
dafA crlellHaABHOTrO BHAQ, B KOTOPOM 3allMCaHbl MMeHa H aTpuOyThHl
CoAepRalMXCA B HeM (paMAOB M KaTaAaoroB. B oTamdme oT OOBIYHEIX
daMAOB K KaTaAOraM HeBO3MOXXEH IOCAeAOBATeABHEIH AoCTynl — pabo-
Ta C KaTaAOraMy OpraHM30BaHa HECKOABLKO MHave, 4yeM ¢ (ainramu. Pa-
6oTas c KaTaroroM, Muel paGoTaeM C OTA@ABHEIMH 3alTMCAMH B HEM, T.e.
¢ HH(MOPMALIMOHHEIMHE OAOKaMH, COAep RalllMMU HHGPOPMAIIHIO O HaXo-
ASAIIUXCS B 3TOM KaTaAore airax ¥ KaTaaorax.

INpocTrle onepalHOHHEIE CUCTEME! MOTyT paboTaTk ¢ (hafAOBRIMH
CHCTEMaMH, MOAAEPKHUBAIOIIUMHM TOABKO OAMH KaTaAOT — KOPHEBOH,
B KOTOPOM XpaHATcA haiirsl. Boaee CAOKHEIE OllepallHOHHEIE CUCTEMEI
MIOAAEPIKHBAIOT PabOTy C AEPEeBOM KaTAAOrOB MPAKTHYECKH HeOrpaHH-
YeHHOHW BAOXKEHHOCTH. EcTecTBEeHHBIM OrpaHU4YeHHeM TAyOHHEI BAO-
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REHHOCTH ACPEBA KATAAOTOR SABASETCH AAMHA NMOAHHX HMeH (halAoB,
HaXOoAALIMXCA Ha HIJKHEM YPOBHE BAOXKEHHOCTH AepeBa.

[Moanoe uMs daitra — TeRCTOBaAs CTPOKA, B KOTOPOH Yepes CHellHaAb-
HEIe CHMBOARI-Pa3ACAMTEAH YRa3aHE HMeHa BeeX KaTAAOTOB, 33Aalolpe
IIyTh OT KOPHEBOTO KaTaAora Ao camoro gafira. B kadecTre pasaeAnTeAs
B UNIX-cHCTeMaxX MCIIOARIYETC s CAMBOA KOCOH 4epTH «/». HanpuMep,
Anst paiiaa fileb moannM nMereM Byaet /dirl/dir3/dir5/file6.

TepBas Kocasa Yepra 0603HaA“aeT KOPHEBOM KATAAOT, T.€. IOAHBEIM
umeHeM daiiaa file1, HaxoaAIIErocs B KOPHEBOM KaTaaore, 6yaer /filel.
[TyTh, 33A8BaeMEIl IOAHKIM HKMeHeM, Ha3KIBAeTCA aOCOAIOTHEIM ITyTeM
daitra MAM KaTaAoTa. Takoe HAZBAHHE CBA3AHO C TEM, YTO IIYTh 3apA€T-
€A OTHOCHUTEABHO aGCOAIOTHOH TOYKH OTCYETa — KOPHEBOI'O KaTaAora.

AAd Tore ITofn CIPeAeANTE TOHATHES OTHOCHTEALHOTO ITYTH, HYKHO
BBECTH MOHATHE TEKyIUeTo KaTaaora. B HagopMangHOHHOS OKPYIKeHHe
ceaHca pabOTH IOAB3OBATEAA BXOAMT HHGOPMAITHA O KATAACTe, C KOTO-
PEIM DOAL2OBATEAR paboTaeT B AAHHEIM MOMEHT BpeMeHH.

Hmena dalfar0B M KATAAOTOB, HAXOCASIIHXCA B TEKYIEM KaTaAOre,
MOTYT GHTB YRa3aHEI HANPAMYO, He3 3apaHud HoAHOro HMeHH. Hanpwu-
Mep, ecAR TeKyLU[HM KaTaAOTOM ABAsercd dird, Te K dataaw file4 u filed
MOKHO CcOpamaThed, MCOOALIYA TOABKC HX coOcTBeHHHe MMeHa (filed
H file5) BMeCTO YKa3aHHA TOAHOTO HMEHH,

OTHOCUTEABHRIH TYTh OCIPEASAAETCA [0 OTHOIIEHHIO K TeKylleMy
KAaTaAOTy, MPH 3TOM UM CAMOTO KaTaAsora ODRITHO He YKA3ILIBAGTCH.
Tem He meHee B UNIX-cucTeMax AAd yKa3aHUsd TOTQ, YTC IYTE CIHTA-
eTCH OT TeKYIIETO KATaAOra, YacTO HCIOAR3YIOT MHEMOHHYECKoe 06o-
sHavenue «.». Ecan TekymmM karaaoroM seagerca dir3, To oTHocHTeAR-
HC HETC OTHOCHTEABHEM Iy Th K (atiay fileb GyaeT 3apaBaTHCA HMeHEM
J/dir5/file6.

A 33AAHHA B OYTH POAMTEABLCKOTO KATAAOTA HCIIOAB3YETCA MHE-
MOHHKa «..», Hampumep, ecAl TeKyOIHM KaTAAOTOM ABASIeTCH KaTaaoT
dir?, To orHOCHTeABHOR HM (haiina filel GyaeT BEITASAETE Kak ../ .. /filel.
[Nepehie ABE TOYKH YKA3LBAIOT HA KATAAOL, POAUTEARCKUN AAT dir?, —
rataror dird, a BToprle ABe TOUKM — HA KaTAAOI, POAUTEARCKHH AAT
dir4, — karaaor dirl.

CucreMine afiabl B UNIX-mOAOOHEIX oflepalfHOHHEIX CHCTe-
MaxX PACNpPEeASASHH M0 OTAGABHEIM KaTaAoraM. 3TO NMO3BOARET CTPYK-
TYpPHPOBATEH PasANYHEIE (alAM OO X HasHadeHH:o. BoAbmmHCTBO
UNIX-cucreM MMeIOT CTAHAAPTHYK} CTPYKTYDPY CHCTEMHEIX KaTaAOroB
(pnc. 2.7},

Tax, B UNIX-cucremax oOBIMHO BHIAGAAIOTCH OTASABHEIEC KATAAOIHM
AAS XpaHeHus siapa (/boot), cucreMurx 6utanorex (/1ib), crcreMHEX
yrAuT (/bin), cHCTeMHEX HacTpeek (/etc), MOAR30BATEARCKHX NpO-
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[/ s om ] caranorm Uniccemoren shick [ studeats

kln:h(.'d: teac.he.r|

etc scripts

home Puc. 2.8. OcHoeHobie
Katanory CHcTeMel

\'IE] «KoHTpons 3HaHWiay

rpaMM [/usr), TOAR30BAaTEARCKHX AAHHHEX (/home). Boaee moppoGHo
CTPYKTYpPa CTAHAAPTHHIX KararoroB UNIX-cHeTeM paccMOTpeHA B HOA-

pasa. 7.1,

AnA pewleHyA HaWed NPUKNAAHOH 3a8aun «KOHTPOAL IHAHWAY TaKme
noTpebyeTca oNpenenmTo CTPYKTYPY OPraHM3auni AaHHbIX. AR 3TOro MOX-
HO MOCTYNHTS AHAAOTMYHO TOMY, KAK PACNPEAENAIOTCA CUCTEMHBE Baiabl
e UNIX, — pacnpegenute AaHHbI2 M NPOrPaMME! NO OTOEABHLIM KaTanoram,
a A3HHble, TpebyIoLe JONOAHUTENLHON CTPYKTYPU3aLMM, — NO NOAKATa-
NOram KaTanora SaHHLIX,

MycTb KaTanor, XpaHAUWMK BCe A3HHLIE M NPOMPaMMBl MPUAOKEHUA
«KoHTpone 3naMniix, Bynet nogkatanorom Kopwesoro (puc. 2.8) n 6yger
HOCMTL MUMA check.

AaHHeie npunokeHun GyayT pacnpegeneHs No SBYM KaTanoram — B Ka-
Tanore check GyayT coaepaTeCA KaTaNOrK 4AR XpaHeHUA pabouux obnacreil
cryaeHTos (students) u npenopasatenn (teacher). 3apganma, npeaHaaHavyeH-
Hele ANA BRINOAHEHWA OCHOBHBIX AEHCTBMA & cncteme, SyayT NnomelweaHo
& KaTanor scripts. NoAHbie MMeHa KaTanoros ByayT BoIrnAAeTL Kak

/check
/check/students
/check/teacher
/check/scripts

Pabouaa 06nacTe KawAoOTo CTYAEHTa TaKke BygeT npencrasnATe coboit
HaTanor, MMA KoToporo ByaeT COBNaAATHL C YHETHHIM WMEHEM CTYARHTA B CH-
cTeme. B KaTanore RAMADIO CTYAEHTA BLIAGAARTCA OTAEABHLIA NOAKATANOr
ready Ans esINOAHEHHbIX paborT.

Pabovan o6nacTe Nnpenofasatenn 6yaert cogepaTth NO OAHOMY KETAAOTY
ANA KAKA0N Tembl, NPUYEeM Tembl SyayT HYMEPOBATLCA, 3 UMEHA KaTanoros
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6yayT umets eug themel, theme2 v 1. 4. AnA coSpaHHbIX ¥ CTYAEHTOB pa-
Bor B pabouei o6nacTi npenogaearens HyaeT BLIAENEH OTALAbLHLINA KaTanor

works.

X:8l ONEPALVA HAQL ©AUMAMW U KATANIOFAMW

Aas pocryna K dalinaMm onepanjAOHHAA CHCTeMa IPeAOCTABASIET Ha-
60p CHCTEMHHIX BHI30BOB, PEAAH3YIOIINX OCHOBHHEe GYHRIIMH paSoThl
¢ daiiramu (taba. 2.1) [16].

Tabnwua 2.1. Cncrtemiubie 8130861 oN8 paboTte: ¢ hanamm

CHcTeMHALI
BLI30B

Onucanne

Create

I'pu BH30Be co3paeTcs mycroi daiia, He copepIRaLHi
AAHHELX, BLI30B NPOHM3BOAMTCH NEepeA, MepBOH 3aITHCRI0

B (aiir

Delete

Yaander umn chafira. Ecan He CyImeCTBYET APYTHX HMeH
¢alAoB, CBABAHHEIX ¢ DAGKOM AAHHBIX, TO YAAAAETCHA CaM
GAOK AAHHEIX B 0CBOGOXAAETCH ANCKOBOE NPOCTPAHCTBO

Open

AaHHEIT BEI30B AOAKEH ORITE TPOH3BEAESH Nepea, Ha4aAaoM
paboTH ¢ Al0GRIM (aiiroM. OCHOBHAA LIEAE BRI30OBa —
CYATHEAHHNE IapaAMeTPOE (hatira B ONePATHBHYIO IAMATE,
BHIAGACHHE YaCTH AMCKOBOTO Gybepa BBOAA-BRIBOAG AAT
faiAa ¥ Ha3HaIeHHe (paliAy BpeMeHHOro IOAB30Ba-
TEABCKOTO HAEHTH(DHKATODA, HCNOABIYEMOTO B TedeHHe

paboTH NporpaMME, OTKPHBLIEH daiia

Close

C6paceiBaeT paHHEe, HaxopsiHecd B Gydepe BBoAA-
BHIBOAA, B 00AACTE AHCKA, XPAHAITYIO HaGop AaHHLX (aii-
Aa, ocBo6OFAaeT pacypcHl Oydepa, yAarsieT BpeMeHHEBIN
MOAB3OBATCARCKHE MACHTH(DHEATOD

Read

TIpeaHa3HAYEH AAST CIMTHBAHUA 33AAHHOTD KOAHYECTBA
GaitTop 13 datira B 3apaHKYI0 OBAACTE NAMATH. UTeHHe
HAYHHAETCA C TaK Ha3hBaeMoH Texyiel mosuuwH B ai-
Ae, Tocae cUMTHIBAHMS AAHHKIX TeKyIiad NO3HIMA epe-
MelllaeTca Ha 5aliT, CAEAVIOMMI 33 CIMTAHHBIMH AQHHEIMH

Write

TIpepHasHaueH AAS 3A0HCH AGHHEX B (halir HauuHAs C TeKy-
e no3mpa, ECal TeRKyman No3HIEA COBIAAIET C KOHIIOM
dpatira, pasmMep Habopa ARHHEIX, CBA3aHHOTIO C (paitroM, yBe-
AvMaHBaeTCA, ECAH TeKyIIan IO3HITHA HAXOAPTCA B CEPEAMHE
datira, To AAHHEE, COASPIKAIIMECT B HEM, 3aTHPaloTCA
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Oxovuanme Tadn. 2.1

CHCTeMHERIN

Cnucanue
BEI3OB
Append HaHHEE CHCTeMHRIH BEISOB IIpEACTaBAdeT cobol ype-
3aHHYI0 GopMy BEI30oBA Write, EAWHCTBEeHHAan ero {pyHK-
uHa — AobapAeHIe AAHHEIX B KoHel| pafira
Seek Bri30B NpeAHA3HAYEH AA] TIepeMeIeHAs TeRYIeH mo3u-

oHH B (patire B 3aaaHHOe MecTo. OORTHO NO3HINA 3aA3eT-
cs ROAHYecTBOM (AHTOB ¢ HaYard dadaa

Get Attributes | BuiaoB npepHasHadeH AAA TIOAYIEHHUSA STPHCYTOB halira,
HampHMep AATHI €70 CO3AAHMUA

Set Attributes | BrI30oB npeaHa3HAYeH AAf YCTAHOBKR aTpHGyTOB daiira

Rename Brizos npepHasHAYeH AASI R3IMEeHEeHHNA UMeHH (datiaa.
AAHHNN BR30B OpHcYTCTBYeT B OC He BCerAa, MOCKOAL-
KY IPaKTHIECKH TOTO e thderTa MORHO ACCTHYE IPH
IIOMOINK KONHPOBAaHEA (haiira oA HOBREIM HMEHEM M 110~
CAGAYIOLIErO YAAAEHHA CTAPOTC (hatira MAN IPH OMOILHM
CO3ARHMA XeCTKOM CCRIAKH Ha HaGOP AAHHEIX X YAAACHAR
HEeHYKHOM G0ASE CCHAKH

AAS AOCTYIIa K KATAAOTAM OIIEPATHMOHHAY CHCTEMa MPEAOCTABAAECT
HabOp CHCTEMHEX BRI3OBOB, PeaAH3YIOUIHMX NPHMEPHO Te e (PYHKIHH,
YTO U AAS paGoTH ¢ datiramu (Taba. 2.2). OAHAKO CYIECTRYIOT 3HATH-
TeALHRI® OTAMYMSA, CBI3aHHEIE C TeM, YTO COAECPKMMOE KATAAOTOB He-
BO3MOXKHO [IPOYECTh KAK HOCACAOBATEABHEIH TEKCT.

Tabnwuua 2.2. CncTemHbiC EbIZoBL! AnA paboTel © kaTanaramn

CucteMuuit o
NHCAHNE
BHI30DB

Create CoaaaeTcs TyCcToi KaTaAOT, COAEPRAINH TOALKO JACMEH-
TH «.» H «..%

Delete YaaaqeTcs MyCTOH KaTaAOT, He COASPRaIHi HHKAKHX
APYTHX (pafAOBR H TOAKATAAOTOB, KPOME S3ACMEHTOB «,»
H«.n

OpenDir A@AHHEIHA BEII0OB AOANEH GRITEL IPOH3BEACH MTEPEeA HATaA0M
PaCoTH ¢ AIOGHM KaTAAOTOM, OCHOBRAY AR BEI30-
B4 — CYHTHIBAHHE NAPAMETPOB KATAACTA B OTIEPATHEHYIO
naMATh. B eaoM BEI30E AHAADTHYEH BH30BY Open paq
pafira
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Oxoxvanve tabn. 2.2

CHCTeMHHI
Omacanne
BHI30B

CloseDir Bricpobo)xaaeT IaMATE, BRIASASHHYIO [TOA NapaMeTPH
KATaAOTa, CIMTaHHEE BEI3oBOM OpenDir

ReadDir TTpeasasHavdeH AAS CINTHBAHHKSA 3AeMEHTa KaTaAcra.
B otamuane ot Ber3oBa Read pan daitaa, eprmune nEgop-
MAILIHM AAST 3TOFO BRI3OBA ABAAETCH CTPYKTYPa AAHHEIX,
OUpeaeAdIomas CBOMCTBa harira

Rename AHaAOTHMYHO BEI3OBY Rename aana aiina

Link CosaaHue XecTKOH CCRAKE Ha (aiia B KaTarore

Unlink YaareHAE JReCTKOH CCHAKH Ha dafia B Katarore, Ecan
yadasiercd DOCASAHAS CCRIAKa Ha dalia, TO HcYe3aer
BO3MOKHOCTB AOCTYIIA K HAG0pYy AGHHEIX 3TOTO (haiiaa,
a 3aHHMaeMoe HabopoM AAHHKIX AHCKOBOE IPOCTPAaHCTBO
CIUTaeTCa CBOGOAHBIM

Aadg paGoThl ¢ afiraMu MTOAL3OBATEAL UCIIOAR3YET HEKOTODHIH hop-
MaAsHEIN A3KK. B 3aBUcHMOCTH OT THOKOCTH A3RIKa AUOO0 TOAR3IOBATE-

AIC IPEACCTABASETCS HaGOp CHHTAKCHISCKHX KOHCTPYRIUN A3LIKa, CO-
OTBETCTEYIOIUX CHCTEeMHEIM BEI30BAM, YKa3AHHEIM BhIllle, AUGO JacTh
CHCTeMHBIX BEI30BOB MaCKHPYeTCs KOHCTPYKUMSIMH A3BIKa.

OAHMM H3 THTMYHEIX cioco6op paGoTh! ¢ thatiramu B UNIX-cucremax
ABASETCH HCIIOABIOBARHE AAS 3TOH IIeAlr KOMAaHAHOTC MHTEPIPETaTOpa
UNIX ¥ Opes0CTaBATEMOrO MM A3hIKa KOMaHA. O630py BO3MOXKHOCTeH
KOMaHAHOTO HHTEPIPeTAToOpa NOCBAIIEHA CAGAYIOLIIAA rAABa.

MPUHLWMBI OPFAHK3ALNIA ®ANNOBbLIX
CUCTEM UNIX 1 WINDOWS

2.5.1. MpuHunnt! opraHnsaumnu pannosbIX
cuctem UNIX

PaccmorpaM opranmsammuio dafirnoBrx cacreM OC UNIX Ha mpume-
pe Kaaccuaeckoi daliropoil cHCTeME s5fs.

Aad xpaHeHHs HAOOPOB AAHHEX Ha AcKe B UNIX-cucreMax uenoas-
3YeTCHA CACAYIOIIMH MeTOA: KaKALIA HaGop AAHEKX, XpaHHMHII Ha AMC-
Ke, pasbuBaeTca Ha GAOKH (pasMep OAHOTO GAOKa OORIMHO KPaTeH pas-
Mepy ceKTopa AMcKa}. Aad Toro ¥TobhH ofecnedynTh eAOCTHOCTE AQH-
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HEIX, cAyKeOHEIe GAOKH COASDRAT CCHIAKH Ha BAOKH, BXOASIIHE B HETO.
OTH cayReOHBIe OAOKM OPraHEu30BaAHE B ADEBOBHAHYIO CTPYKTYDY, T. €.
KaKABIH GAOK CCHIAQETCA Ha APYTHE CAYKeOHEIe GAOKK H GAOKM AAHHEIX
noAb3OBaTeAs (pHc. 2.9).

KopHeM AepeBa IBAETCA HHASKCHEIN OAOK (i-node}, B ROTOpOM Xpa-
HaTes aTpHbyTH QaftroB (AaTa MOAMMDHKALINH, AaTa HoCAeAHero 00pa-
eHHA, NPABa AOCTYIIA, THH (baiira U T.I.) H MAacCHB CCHIAOK Ha GAOKH
AAHHEIX.

MaccHB cCHIAOK MMeeT OrpaHWYEeHHEN padMep. B ToM caydae, ecan
KOAW4eCTEO OACKOB MPeBOCXOANT pasMep MAcCCHBA, CO3AAETCS OAYHAD-
HBIY CCRIACYHEIH GAOK, HA KOTOPHIA U HATWHAET CCRIAATRCA OAWH H3 BAe-
MeHTOB i-node. CaM OAMHAPHEI CCEIAOMHEIN OAOK cChivaeTCa Ha GAOKH
AQHHBIX.

TTocKoABKY pazMep MacCHBa CCHIAOK B CCHAOYHOM GAOKe TaxoKe
OrpPaHHYEH, B CAYYJae 3aMOAHEHHMS BCEX CCRIACK B HHAEKCHOM OAOKe
¥ OAMHAPHCOM CCBIAOYHOM GAOKE CO3IAAIOTCH ABOMHBIE CCRIAOYHHE GAO-
Ku. CCRIAKH Ha CYIIECTBYIOMME OARHaPHEIe GAOKM IePEeHOCTTCS B ABOH-
HEIE, & HHASKCHHH GAOK HaTHHAEeT CCHAATECST Ha ABOHHEIe GAOKH,

Taxum o6paizoM, pacTeT rAyOHHa AepeBa cCEIAOK. Ecan M ABOMHEX
CCHAQUHHX OAOKOE HE XBATAaeT MA BCeX GAOKOB AQHHEIX, BXOAALIHX

OauHapHEI
ccmgfgﬂuﬁ
K
Hgexcni A D
OF
ABOfIBOﬁ /
CCRIAOTHEIH
GAOR .
[ 4
- N
_ J—
/
Tpoiisodr
CCHAQYHRIMA
6AOK
[ A
\ ~—

Puc. 2.9. CrpykTypa He60poB AaHHbIX B THOWYHOA thainoson cucteme UNIX
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B HaGop, TC CO3AAIOTCHA TPOHHEIE CCRIAOYHEIE GAOKH, 123
CcuaouHEIX GAOKOB Ooaee TAYGOKUX YPOBHEH BAO- | 4356 -
JKEHHOCTH HE CYIECTBYeT, NOCKOABKY BPEMEHHHE 12 | File.txt
3aTpaTH Ha MOMCK GAOKOB AQHHBIX B TaKHX (ariirax 4356 | Sudbir2
CTaHOBATCA CAHIIKOM Soanmnmu [16].

Kararorn B 3THx ¢afiAOBEIX CHCTEMAaX IIPEACTaB- z:;; E;;gﬂg::

ASTIOT COBOM CHelMaALHE dalir, B KOTOPOM COACP- |11 kaTanora
FUTCA CMHCOK GafACE M IIOAKATAAOIOB (puc. 2.10).
B sroM ¢aitaie HAXOAATCS 3a0MCHU pasMepoM 16 GaliT xaxaas, copep-
xamue nHGopMaLHio 0 ¢Galfirax: B IepBHX ABYX GafTax copepRUTCA
HoMep i-node daiira, a B creayromnx 14 Galitax — umMsa daiira. Taxum
oGpazoM, B 3THX (HafAORHIX CHCTEMAX AMHA MMeHH (haliaa Oblra orpa-
HUYeHa BCero AMINE 14 CHMBOAAMH.

H3z-3a Toroaro noa HoMep i-node oTBoaETCAE BCere 2 GailT, MAKCHMAAD-
HOe KoAecTBO (paMAOB B KATAAOre He MOTAO IIPEeBRINIATE YHCAO 65 535.
Boaee Toro, MUHIMYM TPH HOMepa B 3TOH TaOAHIIe pe3epBHPOBAAMCE
H UCTIOAB30BAANMCE AASA OTIMCAHHMA CAMOTO KATAAOTa H €70 POANTEABCKOTO
KATaAO0ra, 4 TaroRe AAs 0003HaveHHT yaaseHHOro daiiaa (snavenue (),
TeM CaMBIM COKpallas o0Inee KOAHIeCTBO (afA0B B KATAAOraxX.

Kaxkarrit dhaiia EMeeT cBOI cobcTBeHHRI i-node. B HeM copepxuTea
BCH cayRebHad NH¢gopManaa o gaiire, ero pasMepe, DpaBax A0CTYIIA
# T. A, O61n1ag CTpyKTypa i-node npuBeaeHa B Taba. 2.3.

INMoae di__mode npeacrasaser coboi nabop OMTOBEIX OAEH, onpe-
AEASIOIIMX THIT ¥ ITPasa AOCTYNA K daliay (puc. 2.11). Tum daiira sapa-

Tabnuya 2.3. 3NCcMeHTh CTPYRTYPLI i-node

Ioae Pa3mep, GafATH Onncaane
di_mode 2 Tun daiira 1 mpaea pocTyna
di_nlinks 2 KoaMdecTBO XeCcTKMX CChIAOK Ha dhaiia
di_uid 2 Haentudurarop eaapensna dafira
di_gid 2 HaeHTHHKATOP TPYRNEL BAGASABLIA
di_size 4 Pa3mep ¢raiira B Gaifrax
di_addr 39 VInaexcHRil GACK ¢ aapecaMi GACKOB IAMATH
di_atime 4 BpeMa DOCACAHETO AOCTYNA K haiiry
di_mtime 4 Bpema nocaeaHed moamduraman aiira
di_ctime 4 BpeMs nocaeaAHero H3aMeHeHHA HHASKCHOTO

ACCKDHITORA
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Tun ; User|User [User |Group|Group|Group|Others]OthersiOthers
46w |SUID|SGID Sticky) read [writejexec| read | write | exec | read | write | exec

Pwuc. 2.11. Mone di_mode

€TCA IEPBEIMHA YETRPEMA HUTAMH H OIPEASAAET, ABATeTCH (halia pery-
AIPHBIM, KaTaAoroM, daitroM GA0THOTO YCTPONCTRA A T. A, OCTaARHEIE
OHTH ONpEeAATIOT IIpapa AOCTYIA K (haiiry MoAb3oBaTeAell CHCTEMH,
4 TaKKe XPEHAT AAHHEIE O HAANYHE HAH OTCYTCTBHH YCTAHOBAEHHEIX
CTIeIHAALHEIX TIPAB.

3ra ¢pafiroBad CHCTEMA OTAMYAETCH OpocToTOR. OAHAKO 3TO CBOH-
CTBO ABAsteTCs: 06paTHOM CTOPOHOH ONpeAeAeHHBIX TIPOOASM C HAaALMK-
HOCTBIO, IPOH3BOAVTEARHOCTEIO H (PYHKIMOHAABHOCTREC. cnoan3oBa-
HHe KOCBeHHOI aappecaliH AAs1 GAOKOB IaMATH DDHBEAC K TOMY, UTO
B caydae cOoes B 9T0 (aiiroBOH CHCTEME IPOH3OHAST pPaspylneHRe
AAHHLIX HMAM CTPYKTYpPHI (bailroBOH cHCTeMH. CyIecCTBeHHBIM HEAC-
CTATKOM BRICASANT TAKKe OTpaHWYeHUs Ha MAKCHMAABHYIO AAMHY UMe-
HH ¢aiira ¥ MAKCUMAABHOE KOARYECTBO (pailAOB B KaTanore.

B onepanMOHHEIX CHCTeMax ceMelicTea Linux ocHoBHof dafirosolt
CHCTEMOI AD TIOCAEAHETO BPEMEHH ABASAACE ext2fs. OHa npuInAa Ha 3a-
MeHy (haliroBOH CHCTEeMEI OIlepalHoHHON cHcTeMul Minix, KoTopas Hc-
TIOAB30BAAACH B PAHHWX BEPCHAX OHEPALHMOHHAIX cHCTeM Linux. Ona
SuIAa OYeHE IOoX0Xa Ha dakAroBYHO cHcTeMY s5fs M K 1990-M ropaM yeTa-
peAa, TAaK KaK HEYAAM CKA3BIBATHCH OTPaHHIeHMA ee 16-OuTHOR apxH-
Texryphl IlosToMy cHadanra Gbira paspaboTaHa paclIpeRHad gaiiao-
Bag CHCTeMa extfs, a BCROpe 3a Hell MocaepoBara H ext2fs,

GQaiinopas cucreMa ext2fs pacHiMpHAa OTPaHWIEHHMS Ha pasMep
daitra a0 2 I'GafiT 1 yReamaHAa AAMHY UMeHH aitaa A0 255 CHMBOAOBE.
KpowMme Toro, B 3ToH dakroBol clcTeMe GHAN PearR30BAHH HEKOTOPHIE
aaeMeHTH craHpapra POSIX. B ocHoBe Xe cBoell olla OYeHE NOX0XKa
Ha KaaccHuecKyr GalA0BYIO cACTeMY s5fs.

Paspmrrrem 3T0tk (hatiroBoit cucTeMRl 66ira extdfs. OCHOBHBIM OTAM-
qHeM ee OT [IPeAINeCTBEeHHHIL $biAd MOAACPKRA MEXAHHIMA KypHAa-
AHMPOBAHHSA,

JKypRAAUDOBAHUE — MPOTECC 3AHCH HEKOTOPEIX CAYXXeOHEIX AaH-
HEIX B COeOUaABHEINR daiia (KypHAA), IIO3BOAAIIIHNX MPOK3BECTH BOC-
CTaHOBAGHHE CTPYKTYPH (PafiACBOM CHCTEMEI HAM AQJKe €e AAHHHX
B CAYYaEe BO3HHKHOBeHHA cOos. B GOABLIIHHCTBE CBOEM COBPEMEeHHEIe
haliAOBLIe CHCTEMEI ABAHIOTCS KYPHAAMPYEMEIMHY H 06eCIIeYHBaloT A0-
CTATOYHO BRICOKYIO HAASKHOCTh XPAHEHNA AQHHEIX,

CyImecTByeT TpM BHAA JKYpHaAMpoRaHHA: 1) writeback, mpH KoTo-
POM coxpaHsieTcsl TOABKO HHEGopManua o6 H3MeHEeHHAX B CTPYKType
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cpalfiroBOH CHCTEMEI, IPHYEM 3alTHCE B JKYPHaA He CHHXPOHH3HPOBaHa
C 3amACHIO AGHHHX; 2) ordered, xotopoe noxoxe Ha writeback, Ho 3a-
IMHCE B JXyPHaA EDOHCXOAKT 3aBEAO0MO MOCAE TOT'O, KaK MPOHCXOAAT U3~
MeHeHns B ¢atire; 3) journal, npu KOTOPOM coxpangercs HHGOPMATIA
He TCABKO 00 M3MeHeHMAX B CTPYKTYPe (aliACBOM CHCTEMEl, HO U 06
H3IMEHeHWH AAHHEIX, CaMEIM HaASKHEIM M CAMEIM MeAACHHHM BHAOM
XYPHAAUPOBAHHA SBAAETCA journal, a HauMeHee HAASKHHM H CAaMBIM
GHICTPRM — writeback.

(DafiroBaa cucTeMa extdfs moaaepAupasa BCe 9TH BHALI JKYPHAAH-
poBaHNa M ABASIAACE GoAree HaA@KHOIL, deM ext2is. Ho ee cymjecTsen-
HBIM HEAOCTATKOM OHAa G0Ace BH3KAA CROPOCTE PaBOTH, 9eM vy ext2fs,

AAd pelleHHA TpoGieM CO CROPOCTBIC paGoTH $afiAaoBOM CHCTEMEI,
A TAKJKE AL YAYMIIeHRs APYTHX DapaMeTpoB GHaa paspa6orana daii-
AOBaf CHCTeMa extdfs. ODra ¢afiropad cUCTEMA TAKKE SABAAETCA KyP-
HAAHMpYeMOH, KpoMe TOro, OHA TMOAAEDIKUBAET CYIlleCTBeHHO G0oAbIIHE
IO pasMepy pasAeAH. K TOMYy e B Hee BKAIOYEHA IOAAEPRKA DKCTEH-
TOB, T. €. BOSMOJKHOCTE BHIAGAATE ITAMATE AAS (QatirOB He TOABKO MODACH-
HO (QPMKCHPOBAHHOTO Da3Mepa, HO BHASAATE Cpady GOABIIYIc 00AACTh
MAMATH, OGBEAMHSIIOIYI0 HECKOABKO OAOKOB, AA OIHMCAHHSA KOTOPOIl
MCITOAB3IYETCH OAMH-@AUMHCTREHHEHIM AecKpHOTOp. AaHHas alirorag
CHCTEMA MO3BOAMAA CO3AABATE B CHCTeMe Goaee 32 000 NOAKATaAOTOB,
YT0 GEIAC OAHHM K3 OrpaEHYeHH B altropoit cucreme extifs u Goaree
PaHHHUX,

2.5.2. MNpuHyunel opraHnsaunmn dpannosbix
cuctem Windows

OpaHolt M3 crapedInuY ¥ HONyASpHeHITHX GalfA0BEIX CHCTEM ABAS-
erca FAT. PaspaGoTaHHad K3HAYAABHO AAS OUEPALMOHHON CHCTEMBI
MS DOS, aanHaq (pafiroBasg CHCTeEMa MOAYIHAA IEPOKOE PAacpoCcTpa-
HeHre Oaaropapsa npocrore, Grerpore 1 adhderTHBEOCTH.

Aannada ¢aMAoBad CTPYKTYpPA MMeAd OUeHb IMPOCTYI0 CTPYKTYPY
(puc. 2.12), B Havare pacHOAArarca 3arpy309HEIA CEKTOP, 34TeM — ABE
Tabaunr pasMelneruda ¢gaiiaob (File Allocation Table — FAT, RoToprie
U AaAM HaspaHHe (alirosoll cHcTeMe, IpHYeM BTopad FAT saBagercsa
TIOAHOH KONMEH MepBoi A XPaHKTCS Ha CAYYal ee NOBPERACHH), Kop-
HeBolt KaTaror 1 daliaLl.

Barpy: Aomoann- KopHesoi
i Msopmemas| “reavimie | FAT#1 |FAT#2| xatoaor |Aamme
P ° CexTOphI (FAT12/16)

Puc. 2.12. Cpyktypa thaianoson cuctemel FAT
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Bce AMcKoBOe IPOCTPAHCTBO B 3TOH (aliAOBO#A cHCTeMe pa3buea-
eTCA Ha KaacTephl, a Tabaunu FAT coaepsxaT cay’ReGHEIE T9eiiKK AAd
Kaskaoro kaacrepa. MRgopManus o dadire opeacrapaser coGoft crmu-
coK. Ecan sgefika cOOTBETCTBYET IOCAGAHEMY KAACTEPY B daiine, TO OHA
copepRuT sHaueHne FFFF. HeumcnoapiyeMuie KaacTephl ITOMeYEHEl
0000, a yaarennrle — FFF7. [1pu yaaneHuu ¢gaiiaa AeAaeTCa TOABKO 3a-
TIHCE B KaTAAOTe, & [IeNOYKA KAACTEPOB He paspyliaeTcesa. ITo T03BOASET
AOCTATOYHO IPOCTO BOCCTAHABAMBATE (DaliAbl, eCAR He ORLAG HAPYIIEHA
LIeAOCTHOCTS IIeTIOYKH AYeeK B TabAmIe.

Ota ¢atiaoBas CHCTEMa 00ASAGET XOPOIIeH YCTOMYHBOCTREIO. AaH-
Hue o (paiirax 1 cBOGOAHBIX KAACTepax XpaHATCa B OAHOM TabAnIie, mo-
3TOMY 3aIHCEH (halira, 0ORYHO BHINCAHAIOINAACS B ABe onepalius, B FAT
BHITOAHAETCH B CAHO AGHCTBHE,

(aitropan cucreMa FAT nepesxiiaa HeCKOABKO OIeDALHMOHHEIX CH-
creM M HeCKOALKO HHKapHaIui. B HacTosIee BpeMs CYIeCTBYeT YeThI-
pe Bepcuu FAT: FAT12, FAT16, FAT32 u exFAT. Ao HacToAwero BpeMe-
HI 3ToT dopMaT PafAOBOH CHCTEMEI 8KTHEHO HCNOALIYeT S, 0COGeHHO
AAS IEPEHOCHMEIX HOCHTEACH AAHHBIX, TAKUX KaK (PAINI-HAKOTINTEAH,

(atiropas cucrema NTFS Griaa paspaboraHa dupmoil Microsoft
B Hadare 1990-x rop0B. AaHHAaA CHCTeMa BO MHOTOM SIBASAACH IMTOTOMKOM
aiiroBoit cucremul HPFS, koTopas HCIIOAR30BAAACE B HOBATOPCKOM AAS
CBOET0O BpeMEHH ONEepaIoHHON cucTeMe OS/2, DTa onepandoHEas CH-
CTeMa paspabaTHBAAACE COBMecTHO dupmavu Microsoft u IBM, Ho 3a-
TeM thupMa Microsoft penimaa npoABHTATE CBO0 COGCTBEHHYIO OII@paliu-
OHHYIO cucTeMy Windows H Ha ocHOBe pa3pafoTor datircBoi CHCTEME
HPFS ann Hee GhiAa CIPOEKTHPOBaHa HOBas (aiiroBas CHCTEMa.

Pannune Bepcuu Windows, oCHOBAHHEIe Ha sapax Windows 3.xx
H Windows 9x, moaaeprRuBaA paboTy TOABKO € (hallAOBEIMH cUCTeMa-
mu FAT. XoTsa cymecTByer MHOKeCTBO MoARdrKanuli FAT u ux oranva-
€T BHICOKas CKOPCCTh PAGOTH ¢ GOABIIUM KOAHIECTBOM OTHOCHUTEABHO
HeGOoABIKX GaiAOB, BCe OHM YCTYHAKT (MANAOBEIM CHCTEMAaM, HCIOAL-
syembiM B UNIX/Linux-crcreMax.

OCHOBHEHI® NPOGAEMH, CBA3AHHHE C (haHACBHIMH CHCTEMaMH ce-
meticTea FAT, cOCTOAT B cCAeAYIONLIEM:

m cphaltacBeIe cHcTeMEl FAT upeiBmHYa¥HO mopBep>keHBl $parMeHTa-
LIMH AQHHEIX, CHHKAOIIEH 00I0yIo TPpOA3IBOAHTEARHOCTE (ailiroBolt
CHUCTEMRI;

N IepepaCXOAYIOT AMCKOBOE IIPOCTPAHCTBO AAS AOCTATOYHO GOABIIMX
00LeMOB AOTHYECKHX PA3AEAOE;

B He NOAAEP’RHBAIOT MEXAHU3MEL BOCCTAHOBASHHA 0T OLIHGOK, IO3BO-
MIOILHE BOCCTAHABAHBATE paboToCnoCoOHOCTE halia0BO CHCTEME]
B CAydae BO3HUKHOBeHuUA cO0eB MAM BHe3alTHOMH Itepe3arpys3Ky;
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®m He uMeroT nopAepxRxH POSIX, 9T0 IpenATCTEOBAAC HCTIOAB3OBAHAIO
ollepalHOHHLIX cicTeM Windows B pAae OpraHm3aliyit 1 KoMIaHuUi;

B He HMET CPRACTB DaspeAeHMA AQHHEIX MEXAY IOAR3IOBRATEAAMM
U CPEACTB YIIPaBASHUSA MPaBaMH AOCTYTIA.

Qaiiaosas cucrema NTFS paspabaTHBaArack ¢ YHETOM HPHCYIIMX
thaitroBrIM cucTeMaM FAT HeAocTaTROB. OCHOBHBEIE CBOHCTBA, HIPUCY-
mue AaHHOHM QaliAcBOK CHCTeMe, CARAYIOLIHE:

B HaAEKHOCTE M BOCCTaHaBAMBaeMoOCTh. NTFS cnpoeKrupoBaHa Ta-
KHM 00pasoM, 9T0 ollepaliii BBOAA/BHBOAA IPEACTABAAIOT cOBOI
TpaH3aKIHH. ITH TDAaHIaKIHWH HEASAHME], T. €, TpeGyemasn oneparud
AMG0 3aBepmaeTcs NOAHOCTBIO, ANG0 He BHITOAHIETCA Boobme. 310
03apoAfeT Ge30oAe3HEHHO COBEPIIATE OIEPANMY OTKATA COCTOAHMA
¢aiiroBoii cHCcTeMEI B caydae c6os;

m Ge3cHacHOCTE M KOHTPOAB AOCTYIA K AAHHEIM, DaiiroBasa cucreMa
NTFS TtpakryeT hafirtl M KATAAOTH KAK 3allHINeHHEE 00BeKTH B CO-
OTBETCTBHM ¢ obluell apxureKTypo# GesonmacuHoct Windows. 3o
TI03BOASIET OTPAHUYHBATE AOCTYI K AAHHEIM OIDEACACHHEIM IOAE30-
BATEASM WAM I'DYIINAM MOALIOBATEACH;

8 3tdekTHRHOE pacnpeAcAcHEE AMCKOBOro IpocTpaHcTea. Paitrosas
crcreMa NTFS noaAep/KABAST HEARA PAs MEXAHHIMOR YIIPABASHHS
AMCKCBEIM IIPOCTPAHCTBOM, TAKHX KAK OIOAACPAKKAE CRATHS KAaTaro-
TOB B AMCKOB, TOAACPKKA paboTH ¢ paspexReHHEMA (Qaitrama, Ha-
AMYHe CeIHaAM3HpOoBaHHOTO API Aad aedparMeHTaIlHH AAHHEIX;

m noaaeprxEiRa POSIX, JReCTRKHX CCLIAOK, AAMHHEIX MMEH, ITHPPOBAHUA
ABHHBIX, ITOAAEP/KKA paboTH C AOTMYECKHMMH TOMaMH pPa3sMepoM
Goasme 4 ['GaiiT.

(Daitropan cucreMa NTFS COAEDRUT HECKOABKO CHCTEMHEIX 0OAa-
creil B 06aacTell xpaHeHWA AAHHEX, O0maa crpykTypa GaiaoBoi cn-
creMu NTFS nokasana Ha prc. 2.13.

OAHOH H3 OCHOBHEIX CHCTEMHEIX 0OAacTel aBATeTCa 06AaCTE Master
File Table (MFT). AanHasa oGAacTh COAePAKHT HHGOpMAaLNo 060 Bcex
dalirax B cHCTeMe, BKaIoYad M caMy MFET. Koraa cosaaeTcst HOBRHL
daiin uAn RaRoM-AROG hafia yAAAAETCA U3 CUCTEMEL, TO COOTBETCTBYIO-
niHMe HaMeHeHUs IIPON3BOAATCSI H B MFT.

TTepenie 16 zammceit B Tabaune MFT 3apesepBHpOBAHEL AAT XPaHe-
HHA HHGPOPMAINK 0 CAY’KeOHHIX datirax. [lepBad 3amich B TabAune

SarpysouEsi Mg;:lrep Peseps | Cacremune | OBEMHNE rﬁ%ﬁg OfLHEER
e | MFY HAn

CEeKTOD Table Gafian daftlal | 16 zammceit

Puc. 2.13. Crpyxkrypa channoson cuetems) NTFS
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NpeAHAa3ZHAYeHA AAA XpaHeRHS HHGopmMaln o camoii MFT. Bropas 3a-
ITHCH COACPPAHT HHGPOPMATKio 0 KOTHH TabAHIEI MFT. 3Ta Konuga obsI-
HO HAXOAHTCS B CEPEAUHE ANCKA H HCOOABIYETCH AAH BOCCTaHOBAGHHSA
ocHoBHO#H MFT, ecAH Ta OKa3arach DOBpeXAeHa. TpeThs 3alHch B Ta-
Oarmre MFT mpeacrasaser coboi CHCTeMHRIH JXypPHAA, HCIIOABIYEMETH
AASL BOCCTAHOBACHHSA (afiroB. 3anNcH ¢ 4 no 16 XpaHAT HHPOPMaANHAI)
0 OpOIHX CAY?KeOHEX hafiaax, a 3anecH 17 ¥ Aaree HCTIOABIYIOTCS AAS
XpaHeHHNd AAHHEIX 00 oObRYHEIX daiirax.

K cayxeOHEM thaiiraM OTHOCATCH H TaK HA3kIBaeMEle halirH MeTa-
AAHHEBIX. (DafiAE]l MeTAAAHHEX ABTOMATHYECKM CO3AAIOTCHE IpH (hopMa-
THpOBaHWH (hailiroBoil cucTeMul. OCHOBEEE (hAWAK METAAAHHRIX B MX
OIMHCAaHHe IPHBCACHEH B TabA. 2.4,

Oano# M3 MHTepecHEX ocobennocTel (haliroBoll cucremur NTFS
ABASETCH NMOAAEDACKA MOTOKOE AAHHEIX B ¢haiirax. [TpireMm ¢ daiiroM
MO3KeT OHTB ACCOMHPOBAH HE OAMH NOTOK AAHHEX, 4 HECKOABKO, JTO
[O3BOAAET HE TOABKO XPAHMTE B (Paihe OCHOBHEE AAHHEIE, HO H IDHANH-
CHIBATh AOIOAHHTEALHEIE AAHHEE B aAFTePHATHBHEE IOTOKH AAHHEIX,

Tadnuua 2.4. Maiins metaganHueix NTFS

Daita Onucanue
METAMAHHEIX

SMFT Tpeacrapasier Master File Table

$MFTmix Konms nepseix 16 sanuceit MFT, pacmoao’keHHas B cepean-
He AHCKA

$LogFile CHCTEMHENT AypHaA $alAOBHX ONEPanHil AAS BOCCTAHOB-
AeHMA Pafa0OBON CHCTEMEL

$Volume AaHHHe O TOMEe AAHHEIX — MeTKa, Bepcus dafiropoit cucre-
MELH T.A,

FAttrDef CHHCOK CTAaHAAPTHERIX aTpH6GyTOB aliron

. KopHeBoii Kararor

$Bitmap KapTa cBOGOAHOIO MECT4 B TOME

$Boot 3arpysoqHEii cexTop

$Quota (Paiia, xpapaigit AaHHEE 06 CrpaHKYEHHAX Ha AUCKOBOE
TPOCTPRECTRO AAA NOABIOBATEASH

$Upcase TaGaHIa COOTBETCTBHA 3arABHEIX H NPOITUCHEIX CAMBOAOE
B HMeHax Qaiiaros. Cegasana ¢ nopaepiroi Unicode B nme-
Hax ¢airos
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Banpumep uHGopManuio 00 asrope dhaiira, Tpabax Ha KOOIHPOBAHWE
A T. A. KaX AR IOTOK, CBA3AHHEIA ¢ afiroM, MOJKeT OLITH OTKPHIT He3a-
Bucumo. ITpr 3TOM Bee TOTOKH, CBA3aHHREIE C CAHHM H TeM e (aliroM,
HMMeOT OAHH H Te Xe aTpUOyTHL

B xaweCTBe NpHMepa HCIOAL3OBAHNA IOTOKOB MOJKHO PACCMOTPETh
CACAVIOLIMH ARCTHHT:

C:\>echo data > data.txt

C:\>»echo datal > data.txt:streaml
C:\>echo dataZ > data.txt:stream?
C:\>more < data.txt

data

C:\>more < data.txt:streaml

datal

C:\>more < data.txt:stream2
data?2

BHAHO, YTQ, XOTA OCHOBHOH IOTOK AGHHKX thadaa data. txt coaepRaT
BHYTPH coobienne data, ABa aARTEPHATUBHEX TOTOKA AAHHEIX COACD-
AT CBOM coBCTBeHHREe AaRHHE, Ho B (hafircRoM cHcTEMe BCe 3TH o-
TOKH GYAYT NPEACTABASTE COG0M OAMH-SAHHCTBEHHLIN haith,

ApToMaTEIecKoe oxaTAe (ParAoB, KATAAOTOB M OTAGABHEIX TOMOB
TaKXe ABASETCH OTAMYHTEABLHOH 0CO0eHHOCTEIO (balAoBOl CHCTEMEI
NTFS. CkaTrie (palAR MOIYT H3MEHATECA/ YHTATECS AOORIMH IPHAO-
JKeHHAMH ‘Windows Tak, Kak ecAl Obl OHH He OBbIAM CFRATEHI, T. €. CAKATHE
¥ pacnaKoBKa pafiroB 0CYyIIecTBATIOTCS B MacIITabe peaALHOTO BpeMe-
HH. Ho TIpH 3TOM CAEAYET OTMETHTE, UTO Npoliecc PabOTH CO CRATHIMHA
hafiraMH, KATEACTAMH B TOMAMH OGEIYHO 3aHUMaeT OOALIIe BpeMeHH,
yeM ¢ HeCARATEIMIH.

Taxoke caepyeT YIIOMAHYTE H e1lie OAMH MeXaHH3M, TIOAASPKKA KOTO-
poro GElAa BHEAPEHa B (paliaoBosi cucteMe NTES, — paboTy ¢ JRecTREMH
CCRIAKaMI. AaHHEIN MeXaHH2M BHeApeH KaK 4acTh oOMero Mexaunama
noAAEPRKH craHpapra POSIX M no3BoAdeT CO3AaBaTE PasHEIE (DAKARIL,
CCHIAQIOIIMECs Ha OAHH H Te JKe AAHHEE. [IpH 3TOM CaMH AAHHEIE He AY-
GAMDYIOTCS, ITO MO3BOASET 3KOHOMHETE ANCKOBOE npocrpancrso. Ilpu
YAAAEHHH OAHOW M3 JKECTKHMX CCHIAOK He NPONCXOANT YAAACHNSA CAMHX
AaHHEX. [TOAHOCTEIO 7Ke AAHHEIE YAAATIOTCHA TOABKC B TOM CAyJae, eCAH
YAAASIeTCS OCASAHAA RECTKAN CCHAKA, CBSI3aHHAA C HUMH.

AAT COBAAHHA KeCTKHX CCHIAOK B Windows MOAKHC HCHOAL3OBATh
KoMaHAY fsutil c mapamerpamu hardlink create. AaHHas KOMaHAA NO3BO-
ASIET CO3AABATE KECTKYHO CCRIAKY A CYLtIecTBYIOmero datira.

O6umit popMaT BEI3OBA AAHHOH KOMAHAH AAS COZAAHHS JKECTKOH
CCEIAKH BRITASIAMT CAGAYIOIIHMM 06pa3somM:
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fsutil hardlink create ums_>KReCTKOM_CCHAKHA MMA_CYIIECTBYIOME-

ro_caiira

B meaom NTFS npeacrapasier ool OAHY M3 MOIHEIX H HAAIKHELX
GaMAOBRIX cucTeM, 00AAAQIOMIYIO LIGABIM PSAOM CBOMCTB, KOTOpPBIE
YIPOWAIOT ¥ NOBBIIAKT HAASKHOCTE 00pabOTKH M XpaHeHMs AAH-
HBIX Ha AHCKOBBIX HAKOHHTeAfX. M B MOCAAYIOMINX ONePalTHOHHEIX
cHcTeMax Kopnopanus Microsoft He coBHpaeTess OTKasHBATBCA OT HMC-
TIIOAB3OBaHMA 3TOH aliroBol cucTeMul. PaspabaTriBaeMman afinoBas
cucreMa WinFS, aopepHasHadyeHHasd AAA HMCIIOABIOBAHHA B OYAYIIHX
Windows-cHcTeMax, He GYAET ABAATLCA caMocToATeasHol. OHa Oyaer
OpeACTaPAAITE cob0ol peaqHoHHYIO 6asy AAHHEIX, KOTOpad BEICTYIIAeT
B KaUeCTBe HAACTPOMKH Hap daiiroBoi cucrtemoi NTFS,

Noahko -

KOHTPOSbHLIE BONPOCHI

Kakne oCHOEHEIE hyHKLWA BRINONHAET lannosan cuctema?

B 4em OCHOBHOE PA3NMYME NOrMHECKOK W (PUANYECKOW CTPYKTYP
JA8HHBIX HA HoCUTene?

Kakopa cTpykTypa aaHHbIx NTFS?

Y7o Takoe poguTenbCKui KaTanor?

Y10 Takoe TEKYWMK kaTanor?

Yam pasnuyaoTen abConOTHOB M OTHOCUTANEHOE UMEHE thanna?
Kakve thyHKuMK OnepaLmMoHHON CUCTEMBI 062CneHUBBIOT BIAUMO-
CBA3b NPUKNASHOA NPOrpamMMel W (hrauHecKoN OpraHuaauv BEHHEX
Ha HocuTenAax?

MoxeT nu oTHoCUTENEHOE UMA thaina GbiTe AAMHHES AGCOMOTHO-
ro?



YMNPABJIEHUE NAMATBH
B ONMEPALUMOHHbLIX CUCTEMAX

OBLUVE NOHSATUA

ITamATE, Yalle Ha3EBaeMas OOePaTHBHOM MAMATRIO, SBASETCH CAHHM
H3 BOKHEHIIUX PecypcoB AI0GOH BEIMHCAHTEARHON cHCTeME. [TosTomMy
TIICACHCTEMA YIIPRBASHHA MAMATHIO SABAACTCA BasKHelllel GyHKUHe
OnepanHoOHHON CHCTEMEE, Ars TOIO TTOOR! IPOTrPaMMEl MOTAY ORITE BEI-
TIOAHEHBI IPOIIECCOPOM BRITHCAHTEABHOR CHCTEMEI, HEOOXOAHUMO, UTO-
6R HCTIOAHAEMEIN KOA TpoTpaMMEl GEIA 3aTDy’KeH B OCHOBHYIO NAaMATE.

Hcropryeck CROpOCT: 06paldOTRM AGHHEX B OCHOBHOH NHaMATH
CYIIECTBEHHC BHICTPee CKOPOCTH 00paboTKH AAHHEIX HA BHEHNIHHX HO-
CHTEASX, HAa KOTOPEIX OOERMBO XPAHATCA mporpaMmul. [lostomy npm
paspaoTKe ONmepalHoHHOH CHCTEMEl CTapaloTCA OITHMH3MpOBATh
OpoUece 3arpy3Kd M BRIIOCAHEHHUS OpPOrpaMM TAKMM 00pasoM, YToOH
KaJKAOMY BBIICAHSICLIEMYCA MPOLECCY OLIAO BEIAGACHO ACCTATOYHOE
KOAWMECTEO OCHOBHOI DaMaTH. JTC MO3BOAMET, BO-IIepPBHIX, YCKODHTh
BHIIOAHEHHE TeKYILIETO Npolecca M, BO-BTOPHX, HE 3aMeAATTE paboTy
OCTAARHEIX NPOLECCOB U MOACUCTEM OlepaloHHON CHCTEME.

IMpoGaeMEl BOSHMKAIOT TOTAQ, KOTAA ONEPAIMOHHAR CHCTEMA AGAIK-
Ha pacOpeAeAUTE OTPaHMYEHHKH 00BEeM ONepPATHBHOMN IaMATH MEXKAY
HECKOARKHMHA 33padamu (mponmeccamm). [Tpu 3ToM KadKARIN OOAywaeT
TOALKC TAKylO 43CTh, KOTOpas AOCTATOYHA AAA BHIMOAHEHHWA TEKYILIMX
BRIYMCASHHN, HO MEHBIIE Beel TaMaTH, ReobXoAuMoi AAd paboTH Ipo-
rpaMMel. TorAa HeaKTHBHAA JacTh 34Aa9M HAXOAWTCA BO BHEINHEH ma-
MSATH M IOAKAYHBASTCH OTTYAA IO Mepe HeoOX0AMMOCTH.

OTCIoAZ CAEAYIOT OCHOBHEIE IIEAM, KOTODHX HeOOGXO0AMMO AOCTHYB
IpH pa3paboTKe MOACHCTEME YIIPAaBACHHS MAMATLIO B ONEeDAalMCHHOH
cHCTEMeE:

1) COKpPATHTE BpeMA AOCTYIIA K OCHOBHOM TIaMATH;

2) YBEAHYHWTE pasMep AOCTYIHOH polieccaM OCHOBHOM DaMATH;

3) yreAunTh 3 PEKTHEHOCTE AOCTYIIA IPOIIECCOB K OCHOBHOH na-
MSTH,
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OCHOBHEBIE 33Aa4H, KOTOPEIE PelIaeT MOACHCTEMA YIPABASHHA Na-
MATHIO, CAGAYIOIME;

1) BEIASAATH MPOLEECCAM OCHOBHYIO IIAMATS;

2) crobpaxkaTh appecHOe OPOCTPAHCTRO MPOLNecca Ha BRIAGAGHHYIO
0OBAACTE OCHOBHOH MaMSTH;

3) MUHUMH3HPOBATE BpeMs ACCTYTIa AAHHEIM, HCOICAB3YS AOCTYIIHEIN
0&BeM OCHOBHOH DaMATH,

AAd pellleHKs 3THX 33334 B YCAOBHMEX, KOTAA NPOMCXOAUT AHHAMHK-
YacKoe BhIASACHHE NAMATH, MEHEASRED TaMITH AOAKEH NOAAEPKNBATE
CIOMCOK BCeX OAOKOB [IaMsITH, KOTOPHIE MOTYT OBITh BRIAGAEHEI IIpOLec-
caM. 3TOT CIIMCOK MOMKET IOAACDRHBATECA ¢ NOMOIIEI [TPAKTHIeCKH
ACGOHN CTPYKTYPH AAHHEIX, UMEIOIIHX E CCHOBE CBA3AHHHIN CIHCOK.
B caMOM OPOCTOM CAYYae TaKaA CTPYKTYPa MOXeT IPeACTaBAATE coboH
CNACOK AECKPHNTOPOB OAOKOB ITaMATH, TAe Ka’KABIN ASCKDHIITOP CO-
AEPRHT YKa3aTeAb Ha COOTBETCTBYIOUIME GAOK DAMSTH H ero paiMep.
MeHepARep DaMATH MOAACPARMBAET LEAOCTHOCTE AAHHOH CTPYKTYDH
H BCTABASIET B CIIMCOK HAH YAAAfIET U3 HeT'C SAeMEHTH B OIIPeASACHHOM
TIOPSIAKE, B COOTBETCTBHH C IPUHATOM CTpaTerned yIpaBASHHA NaMi-
ThIO, CYIIECTBYET HeCKOALKO CTPATertii pacpeAeAeHUA NaMATH MeX-
Ay npoleccaMi, KOHKYPHPYIOIIMMH MeXAY ¢000H 3a mpaso BAAASTE He-
KOTOPEIM O0BLEMOM ITaMSTH:

1) pacopeaereHHe HA OCHOBE CTPATErMH «HAMBOACE TIOAXOASINHIT
Y9aCTOK?;

2) pacnpepeseHMe Ha OCHOBE CTPATETMHM «HAMMEHEe HOAXOASIMH
YHaCTOK»;

3) pacnipepercHNE Ha OCHOBE CTPATErHH #IIePBRIA NOAXOAAIIME y4a-
CTOK»,;

4) pacnipeaeAeHHe HA OCHOBE CTPATETHH «CACAVIOMIMIT MOAXOAAILIMIL
Y4aCTOK».

Tlpy HCIOAR3OBAHHM NepEoll CTpaTerny MeHeAKep BRIAeATeT IIpo-
Heccy HAMMEHEBIOWH AOCTYNHEIH GAOK cBOGOAHOW maMATH, HPeBHIIIa-
oW no pa3Mepy TpebyeMuil o6LeM. AaHHad crpaTerus TpeSyer Ao-
CTATOYHO 3ATPATHOW ONIePalMK TPOCMOTPa BCEro CIHCKA CBOOOAHEIX
SAOKOB NaMATH AAS TIOHCKA GAOKA, MOAXOAATIIETO I0 pasMepy. PelileHH-
€M MOJKeT CAYKUTh COPTHPOBKA CIECKA SAOKOB HAMATH IO PasMepy.

Cyigecreyer GoAee BaXXHad npobaeMa, CBA3aHHa#A C METOAOM BLI-
AEACHMSA IAMATH N0 NpHEUANY HanOoAepmero noactusa. [Ipyn ncuoae-
30BaHHM AAHHON CTPATerMH BOSHHKAET MHOKECTBO MeAKHX obaacrell
HaMATH, KOTOPHE CAHIIKOM MAAK AAA MCITOAR3OBAHMA M OCTAIOTCH He-
3aAefCTBOBAHHBIMA. 3Ta CHTYalMs Ha3elBaeTCd ¢parMeHTaOneil ma-
MATH H BEAET K HeOlpPaBAAHHKIM DOTEPAM 3TOre pecypca. [Ipodaema
cdparMeHTaIMH NAaMATH IPHCYILa BCeM METOAAM YIIPABACHHA MAMATHID,
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HO B HanOOALIIEH CTelleHH NPOsSBASIETCS HMEHHO B CTPATerkH «HauGo-
Aee MMOAXCAALITHI YIACTOK»,

Aas Toro ¥Tobu H3bekaTs (PparMeHTALHH, MOFKHO BHAGAATE GOAB-
nmuii ofheM TaMATH, YeM 3anpamuBaeTcs. HanmpuMep, MOKHO BRIpaB-
HHBATh Pa3Mep Ka’KAOrO sanpammMeaeMorc GAOKA Ha ONMPEASACHHYIO
BeAHYHHY (OOBIYHO KPATHYIO CTENEHM ABOMKM) K BHAGASTh GOABIIKH
obrem maMATH. Ilpu 3ToM npobieMa pparMeHTAIKH OTAMATH He pella-
eTcd, AAHHHI TIOAXOA IO3BOASET AMIIE CKPHTE parMeHTai#lo.

Kak HH CTpPaHHO, YMeHBIIUTE (PparMeHTAIME) HAMATH MMO3BOASET
CTPaTEerHsa «HaHMeHee MOAXCAALIMHE y4acToKw». CyTb AGHHOrC MeTOAd
COCTOHT B TOM, UTO BCETAA HILETCA CAMBIA GOARIIOH CBOGOAHEI YIaCTOK
MAMATH M MMEHHO OH BLIAGASIETCH AASI HCTICAR3OBaHMA, OCHOBHAA HAEA
TaroM CTpaTerHH 3aKAIoYaeTcs B caepyiomem. OOGpasyrolnecs Heuc-
DOABIYEMEIE OGAACTH HaMATH, NPHBOASIIHE B IEPBOM CAyYae K ¢par-
MEeHTalHH, KMEeIOT GOABIIMIA pasMep, YeM TIPH HCHOAL3OBAHHHN NepBoil
crpateran. Ecan B caydae crpaTernn «HanGoAee NOAXOASINHH YIACTOK?
ofpasylolecs: YMacTKHM NaMATH («ABIPE») MMEIOT CAMIIKOM MAaALId
pa3Mep aAd MOBTOPHOrO HCNOAB3OBAHHA U BHI3EIBAKOT (hparMeHTanKIo
OAMATH, TO *ABDH», 06pazyIOIUecs MPH HCIOAR3OBAHHH BTOPOTO MOA-
X0A3, MOTYT MCIIOAB30BATECA OPH NOCAEAYIOIIMX 3alIPOCaX Ha BHASAS-
HHe NaMATH, TéM CaMEIM YMEHBILAs BOSMOKHYIO (PparMeHTanai0.

[TpH HCOOAL3OBAHKH CTPATErHMd «IIEPBHI MOAXOAAINMI YYacTOK»
MeHeAXRep NMAMATH CKAHMPYeT CIHCOK CEOOOAHEIX GAOKOB B IOUCKE
nepBoro 6A0Ka, NOAXOAALETO [0 paaMepy. HecMoTpA Ha CBOIO IPOCTO-
TY TAKO# aArOpPUTM BEIGOpa CBOGOAHBIX OAOKOB B CPDEAHEM NOKA3LIBaeT
cebda AydIHe, YeM CTpaTerusa «Hanboaee IOAXOAAIAMA YIACTOK», TAK KaK
fIPH €r0 HCMIOABL30BaHMH MeHBIIe (hparMeETHPYeTCA IaMATh, OCHOBHAR
npofireMa AAHHOW CTPaTersy COCTOMT B TOM, UTO GOALINAST YACTh «AHI-
POK» MaMATH KOHIEHTPUPYETCS B 06AaCTH HavaAa CITHCKA CBOOOAHEIX
GAOKOR, 3aCTABAAA MeHeAXep NaMsITV C TedeHHEeM BPEMeHH IpocMa-
TPHBATE CNMMCOK CBOGOAHEIX GAOKOB BCe AAABINE H AQABINE OT Hauahra
COMCKA.

AASl pellleHNs OCHOBHOH NPOGASME! CTPATETHH «IePBHIA TOAXOAA-
My y9acTOK» HMCIOAB3YeTCS CTPATETHS (CACGAYIOIIUIN MOAXOAALLME
y49acTOK», AAsi TOTO YTOOH HCKAIOYHTE NPoGAEMY KOHL@HTpaluH He-
SoABIKX (PparMesTeB IaMATH B HaYaAe CIIHUCK4, ACTIOALIYETCA KOABLe-
BO¥ CIHCOK CBOGOAHEIX HAOKOB, ITpH 3T0OM AAd BEIGOPa GAOKOB NaMATH
HUCTIOAB3YETCS CTPATErHd «IepPBLIH MOAXOAAUIE YIacTOR», HO KaRKARH
pa3 nocae BEIGopa GAOKA rOACBA CIHHCKA HAaYMHAET YRKA3LIBATL HA 9Ae-
MeHT B CIIHCKE, CAGAYIOImH 3a BMOpPaHHEM. [Ipu 3TOM dparmMeHTH
Goaee-MeHee PABHOMEDHO PACIIPEALASIIOTCH 110 BCeMY CUHCKY CBOGOA-
HEIX GAOKOB.
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Kak Ol HH GBIA XHTPOYMEH asTopuTM BHOOpA cBOGOAHEX GAOKOB
DaMATH, HEBO3MOHO PHAYMATE A0COAIOTHYIO CTPATEIHIO, KOTOPasd Okl
ofecneunEara MOAHOE OTCYTCTBHe (parMeHTanuu namary, Paro HAM
NO3AHO KOAHYECTBO ¢ARIP» B HaMATH HAYWHAET NPEBHIIATE HEKOTOpOe
KPHTHYIECKOe 3HaUeHHe, U TAKas CUTYallHsI MOXXeT TpeGORaThE AOTIOAHH-
TearHON 06paboTrku. Takaa o6paboTKa HA3LIBAETCA YIAOTHEHHEM HAH
AedparMeHTanMe IaMATIL.

IMpooeaypa apetdbparMeHTanuu pemaer mpoDAEMY ¢ABID» 34 C4eT
CABMTra BCeX HCIOABSYEMBIX GAOKOB HaMATH K OAHOMY KOHLY HaMATH,
CAMBAN «AHIPHI® B OAMH GOARIIOH CBOGOAHRIN GAOK. AaHHasA onepanKs
ABASIETCS O9EHE 3aTPATHOMH, Tak KaK TpebyeT OpHOCTAHOBKH BCeX Npo-
IIeCCOB, BEIMHCACHHS TPeGyeMEIX CABUTOB B aapecax, GUsHIeCKOro me-
PeEMelnleHHA AGHHEIX K T. A, HeCMOTpA Ha 3TO AAHHEIN DOAXOA HCIIOAL-
3yercs B HeKOTOPHX ONEPANMHOHHEIX CHCTeMax, He IPeAbSBAFIOIINK
KpHUTHYECKHX TpeGoBaHHI KO BpeMeHU OTKAHKA NPOLIeCCoB, HO YIIPO-
WaomuxX paboTy cUcTeM IPOrPaMMHPOBAHHESY H CAMHX IPOrPaMM.

BUPTYANbHAS 1 ®U3NYECKAS NAMATb

QusuvecKasd NaMATEL ABASETCA OAHOM M3 COCTABHEIX 4aCTell arua-
PaTHEIX CPEACTB AIOOOH BEIYHCAMTEABHOH CHCTEMBI, KOTOpDas HCIOAL-
IYeTCa AAA 3aTPY3KH ONepalfMoHHON CHCTeME U UCIOAHEHHS IOABIO-
BaTeABCKHMX H CHCTEMHHX npoleccob. CeropHs 3Ta NaMATh IIPEACTaB-
AgeT coB60H HECKOARKO MOAYAEH HaMATH, B CBOIO OUepeAh, COCTOALINX
M3 HECKOABKMX THIOB RAM, DTa naMiaTh ABAIETCA ACCTATOYHO GHICTPOH
(Mo CKOpPOCTH OHA YCTYNaeT AMIIL PeTHCTPOROM M KIM-HaMATH NPOec-
COpa}, HO IIPH 3TOM AOCTATOYHO AOPOTroOH, H MAaKCHMAABHEIHN 06beM 3TOTO
BHMAA IaMSTH OOBIYHO CHALHO OrpaHIYeH.

H3-3a srX orpaEMdYeHMi (PASHYECKAA DAMATE MOKeT OHITE OYEHbB
GHCTPO HCUeplaHa, €CAH OAHOBPEMEHHO BRIDOAHIETCI DOABLIIOE KOAHM-
YECTBO IPCHECCOB. AAA PelreHus AAHHOH TPOSASMEl MCITOAB3YETCA TaK
Ha3bIBaeMad BUPTYaAbHadA IaMaTh. BUDTyaAbHAdA HaMATh AAET BO3MOK-
HOCTE OOBEAMHHUTE HECKOARKO BHAOB IAMATH {HaMHTE C IIPOHIBOARHEIM
AoctynioM RAM, Goaee MeAACHHYIO AMCKOBYIO IaMATE H T. A,.), TO3BOASA
paspabaThIBaTE AOCTATOMHO OOALIIHe IPOrPAMMEL Bes naMsaTs AAd ITHX
TIpOrpaMM NMPeACTABASETCS B BUAS EAHHOTO MAacCHBA BHPTYAABHOH IIa-
MSITH, KOTOpas BeaeT cebs Kak 0ORMHAS (PH3HYeCKaa NAMITE, HO BOAb-
moro oopeMa. TakuM 00pa3oM, BUPTYAABHAI NAMATE IIO3BOASET OTAE-
AMTE AOTHYECKYIO CTPYKTYPY NAMATH OT e anlapaTHOMH opraHH3aiH.

HcooArzoBaHHe BHPTYEABHOW NaMATH MO3BOASET PeIlHTh Ipobae-
My cdparMeHTalNK HHUIHYECKOH ITAMATH 3a CUeT HCNOAL3OBAHMS BHD-
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TYaABHOH aapecatini, [Ipu TpHMeHeHHH AGHHOTO MeXaHM3Ma KasKAOMY
OpPONeCCy BHAEASieTC coOcTReHHas HezaBHCHMad OOAACTE BUPTyaAk-
HO¥ IaMSTH, ITC NO3BOASET 3AIUTHTE HPOIECChl OT B3aMMHOTO BAMA-
Hud (puc. 3.1). TakKe HCHOAB3OBAHUE BHPTYAABHOH DAMATH H AQTHYES-
CKoif appecaliii NO3BOAAET NepeMelljaTh MPOeCcCH B NaMsITH 34 CYeT
CMEHH X Da30BEIX GAPECOB.

BupTyaAbHa% NaMAThL NO3BOARET BRITOAHRTHCA ITPOLIeccaM B CAydae,
€CAM TOABKQ Y&CTh HX 8ADECHOrC IMPOCTPAHCTBA 0TOOPasKeHd B OCHOB-
HYIO IaMATE. B TeyeHMe Bcero ZRH3HEHHOTO HKAA TPpedyeMule 0OAACTH
TAMATH NOATPYARAKTCH B OCHOBHYIO IIAMATE, & YIACTKH, KOTOPOEe AOATOE
BpeMA He ObslaH BocTpeboBanbl, cOpachiBaloTces B 00AACTE GoAce Mea-
ACHHOW AMCKOBOH MAH HHOK AOIIOAHMTEABHON NaMATH. 3TOT MeXaHH3M
TIC3BOASET BEIMOAHATE NPOrpaMMel, KOTOpHEe HMeloT GOABIINE pa3sMep,
yeM QHINYeCKHI pa3Mep CCHOBHOH naMATH. OH TakoKe NO3BOAIET Pas-
MelaTh B HU3MYECKOil IaMATH OAHOBPEMEHHO HECKOABKO IIPOIIECCOB
(MAu, mo KpakiHell Mepe, X BaKHEIe YACTH) AAT DOAASDKKR MHOTOIIPO-
IIeCCHOrO pexiiMa paoTh onepalluOHHOR CHCTeMEL B KagecTee OCHOB-
HEIX 5AeMEHTOB YIPaBACHUA IPOLeCcaMy NepeMellleHHA BUPTYaABHOR
TIaMSATH B3 OCHOBHOH HAMSTH B AOIIOAHHTEABHYIO IIPHMEHAIOTCA MeXa-
HH3MH TOAKAYKH, 8 AT OOpPEeACACHHS pa3MepoB NepeMeniaeMEx Gao-
KOB HCICAL3YeTCH AHOO TepeMelieHUe IPONeccoB B OCHOBHYIO TAMATE
H ¥3 Hee, AM60 cerMeHTHa® MAM CTPAHMYHAA MOAKAYKA BHDTYAALHOM
AMATH.,

BupTyarbHasA Ounauveckas
IaMATA NpoUecca o TIAMATE CHCTEMEL
""""""" T~ [ _Bemmo_ ]

_______ N —
N ]
N 3anaro
N\ AACKOBas IaMATE
N CHCTEMEL
N
N ]
=
-
-
|-

Puc. 3.1. OtoBpaxeHne BUPTYANLHOM NEMATW NpoLiecca Ha M3KYeckyio na-
MATL
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[Mpu nepeMelneEnd IPOHECCOB 3a0A0KHPOBaHHRE MPOLEeCcCH MO-
IyT GBITH MOAHOCTBIO IEpEHEeCeHRl H3 OCHOBHOH IaMATH B AOTIOAHM-
TeabHYIO0. [Ipu 3TOM NepeHoCATe] DOAROCTRI) BOE AAHHEE IPONecca
U ero Xop, 0cBOGOXAAA OCHOBHYIO IAMATL, a CaM IPOLEcC NepeBo-
AUTCA B HEAKTHBHOE COCTOAHHE AO TeX HOp, IOKa He BO3SHHKHeT He-
00XOAMMOCTE B €TI0 akTUBalMH. B 3ToM caydae Kop mpomecca U Bce
erc AAHHHE KONHPYIOTCHd o0paTHO W3 AONOAHHTEABHOM IAMATH
B OCHOBHYIO, BO3MOXHO, 34 CY€T TOro, 9T0 KaKOH-TO APYTO# npolecc
HEepeHOCHTCA H3 OCHOBHON NaMATH B AOIIOAHUTEARHYIO. [Tocae 3TOTO
Npollecc HEPEBOANTCA B AKTHBHOE COCTOSHHE H IPOAOAIKAET BHIIOA-
HeHHe C TOH MHCTPYKIMH, B MOMEHT HCTIOAHEHHS XOTOpol oH GHA
NPHOCTAHOBAEH,

AAHHEIH ICAXOA MO3BOAMET OAHOBPEMEHHO BHIICAHRTH HECKOALKO
OPCUEeccOB B CCHOBHOH NAMATH, NMPHYEM AAS 3THX TPOLECCOB OTCYT-
CTBYIOT 3aAEPKKH, CBA3aHHEE C NOATDY3IKOH AAHHEIX, HAXOASLKXCS
B AONIOAHWTEABHOH NaMaTH. Bce AAHHEE ARTABHLEIX NPOLECCOB BCEr-
A3 PacIcAaraloTCi B OHePaTHBHON HAMATH, MO3BOAAS NMOBLICHTH CKO-
POCTE BX peaxkuui, Ho npu 3ToM oniepaiins nepeKAlYeHnd IPoNeccos
M3 aKTHBHOI'O COCTORHHA B HeaKTHBHOE ABAZETCH AOCTATOYHO AOALOH,
TAK KaK MPHIOAMTCH MOAHOCTRIO 3arpy’kaTh/BHITPY)KATh BCe AAHHEIE
nponecca. KpoMe TOro, TaKOH MOAXOA HAKAGABIBAET AOIOAHHWTEABHBIE
OrpaHHYEHH Ha pasMep npolecca H ero AAHHEIX: CYMMapHO AAS OAHO-
TO MpOLeCcCca pa3MeP KOAA H AGHHEIX He AOAKEH IPEBEIIIATE AOCTYIIHHH
00BeM ONEPATHBHOH IAMSATH.

AZHHHH MOAXOA K HCHOAL3OBAHA BHPTYAALHON IAMATHA XapaKTe-
PeH AASI CAMEIX PAHHHX peaar3aliii MeXaHH3Ma BHPTYAALHOMN DaMATH.
B paarHelimeM HauGoAbIIee PACIPOCTPAHEHHE HOAYIHAR AATOPUTME
VIpPaBACHHR BUPTYAARHOM NaMAThIC HA OCHOBE CerMEHTOB, a B HACTO-
dlee BpeMsA TAABHEIM 00pa3sOM HCIOOABIYVETCA IOAXO0A K YIPABACHHIO
Ha OCHOBe CTpaHull TTaMATH.

CEFMEHTHAS W CTPAHUYHAS
OPFAHU3ALIMS NAMATU

CerMeHTHAas OPraHH3aIHA BHPTYAARHOMH NaMATH OCHOBAHA Ha CAe-
AYIOIIEM ITOAXOAE:! BCe aAPeCcHOe MMPOCTPAHCTBO TIAMATH HCIIOAHAEMOH
NPOrPaMME pasbmBaeTcs Ha HelepeceKalolmEecs 06AACTH, KOTOPHe
HAJEIBAIOTCA CerMeHTaMH. DTH CerMeHTH MOTYT HMETE Pa3HEIN pasMep.
AApecanHs OpH TAKONH OPraHM3anun BHPTYAABHOH NMaMATH OCYIeCT-
BASIETCS C TOMOIIBIO ABYX 3HAYeHHH, TIEPBOE U3 KOTOPHX 33AA€T HOMEP
CerMeHTa, a BTopoe — CMeleHHe BHYTPH CerMeHTa.
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Takue cerMeHTH MOryT BHOHPATBCH KaK CaMHMM paspaboTYHROM
NPOrpPaMMH (T. e. BPYUHYIO), TAK ¥ AaBTOMaTHYECKH AMHEEPOM OpH cGop-
Ke HCTIoAHAeMOH nporpamMMel. Hampumep, B KdYeCTBE TAKHX CErMEeHTOR
MOTYT HCIIOAR30BATLCS CerMeHTH KOAQ, AAHHEIX, KOHCTAHT H T. A, TakAe
CerMeHTEl MOTYT BHIIPYKATHCH M3 OCHOBHOM IIAMATH B AOMOAHHTEAR-
HYI0, @CAH OHM He HY)XHEI B HACTOSAIIHME MOMEHT BPeMEHU, H 3arpy-
FXATHCSA M3 AOIOAHHTEARHON NAMATH B OCHOBHYIO, €CAH OHH TpeSyIOTCSR
AA4 paBoTel MpoIecca.

Takass MOAEASL OPraHM3aNMHA BHPTYAARHOH HaMATH ABAGETCd OYEHD
yAOOHOM ¢ TOUKH 3peHHS TPOrpaMMHCTA, ITOCKOABKY OHa caMa 1o cebe
MPEAAATAeT MOAYABHYIO CTPYKTYPY IporpaMM. C KaXkKAhIM CerMeHTOM
ACCONHHUPOBaH €ro AGCKPHNTOP, COASPRAIMMH HHGOPMAILIMIO O pazMe-
pe H arpabyTax cermenTa. [Iponece MoXeT 06paTHTECA K Kakoi-10 06-
AACTH MAMATH, TOABKO €CAH TaKas orepandsa paspelnieHa aTpHGyTaMu
CerMeHTa, B KOTOPOM HaXOpAMTCs: 00AACTE MAMSTH, 4 CMellleHHe He Ipe-
BOCXOAHMT pa3Mep cerMeHTa. B NpOTHBHOM cAydYae reHepHpyeTca HC-
KAKOYeHHE O HapyllleHHH rPaHHI] CeTMeHTa.

KpoMe TOrQ, AGHHREI ASCKDHIITOD COACPARHT HEGQOPMALHIC O TOM,
TAe HMEHHO B BaMATH PacllOAaraeTcs CErMeHT, a Takxe (baar OpHCYT-
CTBHA, COODMAIONMHA CHCTeMe 0 HAAWYTHH MAH OTCYTCTBHM CETMEeHTa
B OCHOBHOM ITaMATH, ECAH TPOKRCXOAWT NOTEITKA OOPATIeHH K ceTMeH-
TY, KOTOPRIM He 3arpy’keH B OCHOBHYIO TIaMsTh, TO TeHEepPHPYeTCH nc-
KAIOUeHMe H OTIepallHORHAsA CHCTeMa NOATPYRaeT TpebyeMElil cerMeHT
B OCHOBHYIQ NI&MATh, HACTPAMBAET NaPaMeTPH B A6CKPHIITOPE CerMeH-
Ta U BHIIOAHAET ONepanuio ofpalieHns K HaMATH B CETMEHTe,

PaccMoTpeHHEIN BHA OPTaHH3AIHUH BHPTYAABHOM ITAMATH yMeHEIIIa-
eT (pparMeHTANHIO. KpoMe TOro, 0K HO3BOASET IKOHOMMTE OCHOBHYIO
IIAMATE 34 CHeT BHIPY3KH HEHCIOAB3YEMBIX CETMEHTOB, a TAKXKe C Mo~
MOIL[BEIO CETMEHTOE PEINATE NpobAeMy paspeaseMEIX IPOrPpaMMHERX MO-
ayaeil. Takue MOAYAH 3aTPYRAIOTCA B CEIMEHT IIAMSATH, & B TaGAMIIEI Ae-
CKPHITOPOB HCIHOAB3Y@MHEIX CErMEHTOB B IPOLECCaX 3aHOCHTCH CCRIAKH
Ha 3TOT eAHHCTBEHHKIH CeTMeHT.

HepocraTes Takoli opraHM2allHH BHPTYAABHOM TaAMATH CBR3aHHE
C TeM, 4TO OHepalysa SAPeCaniii B 3TCH MOAGAH SBASIOTCH AQCTATOTHO
MEAACHHOH, TAK KAK CHaYaAd HAAO TIOAYIHTE AOCTYI K AeCKpUOTODY
CErMeHTa, CYHTATh APeC pasMelleHHs cerMeHTa B IaMATH, & TOTOM
BHMHCAUTE KOHEYHEIH appec, HCIIOAB3YA cMelneHHe. KpoMe Toro, na-
MATE H IPOOecCOPHOe BpemMs TPATATCS Ha oepallii C ACCKPHIITODaMH
CerMeHTOB M TaOAMIAMH AGCKPHITTOPOB, MX PasMelleHHeM ¥ oGHOBAE-
HHMEM aApPecoB IPH ONePanuaxX NOATPY3KH ceIMeHTOB.

AAd pellleHNa 3THX NpobAEM B COBPEMEHHREIX ONEPAHMWOHHHIX CH-
CTEMAX ACHOABL3YETCA CTPaHWYHHI MeTOoA OPraHH3allHH BUPTYaALHOM
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namsaTH. [Ipu cTpaHWYHOI OPraHHU3alHy BCE TPOCTPAHCTBO BHPTYAAb-
HOM DaMATH AGAMTCH Ha GAOKH (PHKCHPOBAHHOIO pasMepa, KOTODHEe
Ha3LIBalOTCs CTPaHUIaMH OaMATA. KaXXARIi pas, Koraa TpebyeTcd BH-
AGACHHE NMaMATH OOpepAeAeHHOTOD pasMepa, STOT paiMep BRIDABHHBA-
eTcd Mo pazMepy CTPaHHNE B GOABILIYIO CTOPOHY H BBIAGASETCH [eAoe
ROAMYECTEO CTpasnI naMaTh. Ecax yacTh KaKoii-AnG0 cTpaHHITH He HC-
TOAB3YETCS, TO AQHHAA NaMATH AAABLIE HE PACOPEASAAETCA H TEPAETCH
AAT AAABHelIero HCMOAL3OBAHNWS, B 3TOM cAydae TOBOPSAT O BHYTDEH-
Hell pparMeHTaLINH.

TTpu Tako#l opraHM3AIMM BHPTYAARHOH NMaMATH OCHOBHaf NaMATh
ASAWTCS HA CTDAHWIE TOTO K€ pa3Mepa, 9TC B CTPAHHIE! BUPTYAARHOH
NaMATH, KOTOPpHE HOCAT HazBaHHe «(peiiMBl CTpaHHL NaMATH», Takue
bpeliMe ABAAIOTCA KaK OhI PAMKAMH, B KOTODEIE AOAKHEL YKASARIBATh-
CA CTPEHMIE] BURTYaAbHOM mamMaTH. Takye CTPAHMIIE MOTYT He3aBHCH-
MO ADPYT OT APYTa COPaCHBATECH B AOIOAHHTEALHYIO NAMSTE U IO Mepe
HeoOX0AMMOCTH MOATPYRAThECA B AOCTYNHHN (peiiM B OCHOBHOH ma-
MSATH.

AOCTOHHCTBO AGHHOTO METOAQ OPraHU3aI0HH BEPTYAABHOM MaMATH
COCTOMT B TOM, 4TO TaK JKE, KaK U CerMeHTHHIH MeTOA, 3TOT METOA HO-
3BOASET YBEANYHTE ACCTYIIHEIN 0OBEM NAMATH 3a CYET HCIMOABIOBAHWS
AOIIOAHHUTEABHOHN MaMATH. AAS OAHOTO NPOOEccda B KasKABIN MOMEHT
BpeMeHH Tpelyercs 3arpykark He BCe IPMHAAARKAIIHe eMY CTpaHu-
Tkl TAMATH, & TOABKO Te, ROTOPEIE PeAABHO HCHOABL3YIOTCA. OCTAABHEIS
MOTYT ORITE BRITPY/KEHH B ACTIOAHUTEABHYIO IaMATh, TeM CAMEIM OCBO-
Go’Kpads MeCTO B OCHOBHOH NAMATH AAS ADYTHX IIPOLECCOB U HX AQH-
HEIX.

Ecan nponczopnT ofpalleEHe K CTPaHHIE IaMATH, KOTOpad B Ha-
CTOAIMA MOMEHT BHITPY’X€Ha M3 OCHOBHOH ITaMATH B AOIIOAHMTEAb-
HYK), TO TeHepHpyeTci omMOKa cTpaHune. [IpE noayuenmm Taroi
OMuUBGKN MeHeARep NaMATH MOoATPYaeT TpeGyeMylo CTPaHHIY B CBO-
SoaHEn hpeitM ocHOBHOM namary. [Tpr HeoGXoAMMOCTH TaKol dpeiim
ocBOGOKARETCA ITyTEM BHITDY3KH HEHCMOABIYEMBIX cTpaKHui,. Yactora
TAKAX Ollepanuii 3aBHCHUT OT pasMepa CTPAaHHIl H 06Ilero KoAMvZecTra
CTPaHHII, KOTOPHE HCIOAB3YIOTCSA npoleccoM. Ha mpakTaKe CyiecTsy-
T MHHHMaALHOe KOAMYEeCTBO CTPAaHMI| AAfl IPOLIecca, KOTOpHe BCerAa
AOAJKHE! HAXOAHTECA B OCHOBHOH MaMATH, JTO KOAAYECTBO HOCHT Ha-
3BaHHe «MMHHMaAnbHOe paGodee MHOMKECTBO CTPAHMI» M ONPeAeAeT-
€A B 3aBUCHMOCTH OT MAKCHMAALHOTO PA3MEPa MaMATH, HCIIOARIYEMONR
NpoIeccoM.

AAs ompepeaeHHS TOTO, KAKAd CTPAHMIIA NAMATH AOMKHA GHTE BE-
IrpY’ReHa 3 OCHOBHOM HAMATH B AOIIOAHHTEALHYIO, HCHOAB3YETCS Clle-
IHAARHEA AATOPUTM, HA3LIBAGMEIH «CTpaTerus 3aMelleHUs CTPaHHII».
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MoOryT HCIIOAB3OBATECA CASAYIOIIHE AATOPHTME AAS DEAAN3AITHH TaKUX
CTpaTerHit.

AaroputM LRU (Least recently used — Aoabllle BCero HeMCIIOABIY-
eMas cTpaHua). [Ipe HCmoAR3OBaHHY AQHHOIO AATOPUTMA M3 OCHOB-
HOWM TaMATH B ACICAHHTEABHYIO BEITPYKAeTCS CTPaHHIE, KOTOpad
ADALILIe BCeX He MCIOARIOBAAACE, AAS Pearl3allid AAHHOTO AATOPHTMA
KaXXAOH CTpaHHUIE CONOCTABASETCS METKA BpeMeHH, KoTopas 00HOBAS-
€TCA RaFARIA pas, KOTAA K CTpaHHIe NaMsITH HAeT oOpamenue, B sToM
cAydae ONepalHOHHAA CHCTEMAa AOAYKHA NPOCKAHHPOBATE BCe CTPaHH-
I[H B MOMCKAX TOH, AAT KOTOPOH MeTKA BpeMeHH NMOKAAKeT, 9T0 3Ta CTpa-
HHIA AOABIIE BCEX CCTABAAACEH HEMCHOARIOBAHHOMN, AALTepPHATHBHEIM
BapUAHTOM pellcHUA AAHHOH MpoGAeME MOeT OBITh CITUCOK CTPAHHMI],
OTCOPTHPOBAHHEIN IO SHAYEHHSM METOK BpeMeHH.

AaroputM NRU (Not recently used — cTpaHMIa, HEMCIOALIYEMAas
HEKOTOpOe BpeMd). AaHERIT AATOPHTM OUeHE TOX0XK Ha aaropuT™ LRU,
HO TpeGyeT ropa3sj0 MeHblle HaKASAHEX pacxopos. Kaskaad crpaHuia
naMaTH cHabxaeTcd CnenMaAbHEIM GMTOM, KOTOPHIN NPHHHMAET 3HA-
YeHue 1, eCAH K CTPaHHLE OpoH3omao obpamenye. C HekoTopo# ne-
PUOAMTHOCTEIO ONepalMoHHEas cUcTeMa copacsipaeT 3TOT OUT y Brex
cTpanun B 0. KaXXaas cTpaHuna, y KOTOpoit AAq AaHHOTO BUTA YCTaHOB-
aeHo 3HaveHHe 0, MOXKeT GHITEH BHTPYReHA B AOTICAHHTEARHYIO IIAMSATh,
4TOOR! OCBOGOAHTEL MECTO B OCHOBHOM IIaMATH.

AxroputMm FIFO (First in, first out — ogepean crparmmn). [Tpu uemoAs-
30B&HHM AAHHOT'C aATOPMTMA BEITPYZKAETCH B AOTIOAHHTEALHYIC TAMATE
CTpaHHULA, KOTOopas HauboAblllee BPpeMs HAXOAHAACE B OCHOBHOH Damg-
TH, Ha OCHOBAHHH 3TOro NOAATadA, YTO AAHHAA CTPaHHIA BPAA AW IOHA-
AoBHTCA B OAIRaliniee BpeMsa. Aad peaAn3allii AAHHOMH ¢TpaTeruu Bce
CTPaHHIE MaMsITH OPTAaHH30BAHH B YHOPAACUEHHKN 0 BpeMeHH Ha-
XOKAEHHA B OCHOBHOM ITaMATH cIHCOK, CTPaHUIAa, HAXOAAIIASCA B TO-
AOBe CIIHCKa, GypeT nepeMenieHa M3 OCHOBHOM ITAMATH CAMOM MIePBOH,
a CTpaHMIa, nepeMelieHHad B OCHOBHYIO IaMATh, IOMEILaeTCsA B KOHer),
3TOro CIHCKA. OAHAKO AAHHEIH METOA MOKET IPHBOANTE K HH3KOH Ipo-
H3BOAMTEABHOCTH IOACHCTEMEI MaMsITH, TaK KaK IPH ero HCOOAB3OBa-
HMH He YYHMTHIBaeTcH yacTora oOpalljeHHs K CTPaHUIlaM, 3TO MOXKeT
TIPUBOAMTE K TOMY, UTO 4acCTO HCHOAB3YEMEIE CTPAHHIIL NaMATH GYAYT
BHITPYRATBCA Ha OBIIMX OCHOBaHHSX, M BEI3HIBATE OOALIICE KOAMYE-
CTBO FeHepalMy HCKAIOYEHHH OMMOOK CTPaHWI 1 HeOOXOARMOCTD IO-
CTOSHHOM IOAKAYKH YacTO HCIOAL3YEeMEIX CTPAHHI[ U3 AONOAHHTEAL-
HOH ITaMATH.

KoableBol aATOPATM. MeTop ABASETCA OAHMM M3 BAPDHAKTOB CTpa-
TeruM FIFQ, 3a MCRAIOYEHHMEM TOTO, WTO BCe CTPaHHILI OpraHM30BaHE
B KOABIIEBOI CICOR. C KAOKAQHA CTPAHHIIEH ACCOIHNPOBAH CCHIAQOIHRIN
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61T, AAL KOTOPOTO YCTAaHABAMBAETCA SHAYEHWEe 1, KOTAA K CTpaHuNe
uaer obpaieHne, KaxARIl pa3, KoTAa HeoGXOAMMO NepeMecTHTL CTpa-
HUIY U3 CCHOBHOM TTAMATH, MEHEAKep NIAMATH HPOCMAaTPHBAeT CIIMCOK
CTPAHWL, NOKa He BCTPETHTCA CTPAHHIA CO CCHAOYHHM GHTOM €O 3Ha-
yeuueM 0. ITpu 3TOM AAM KayKAOHM HOPOCMOTPEHHOH CTPAaHULBI 3TOT
ccEIAOuHERNE GuT cOpacsiBaeTcd B 0. KakK TOABKO BCTPETHAACEH CTPAHMIIA
C CCHIAOYHBEIM GUTOM 0, TaRadA CTPAHKIIA TePeMemaeTCH B AOTIOAHATEAD-
HYIO MAMSTE.

EcCTh ¥ ApYyTHE aArOpHTME YIOPaBACHHS IPOIECCCM BHIDY3KH CTpa-
HuKL,. Hanpumep cymecTByeT YaCTOTHHW AATOPHTM, IPH KOTOPOM YIH-
TEIBAETCA 9acToTa cOpaweHHii K CTpaHULAM IaMATH. Takxke MOKeT
SLITE IDUMEHEH CAYHaMHEN BRIOOD CTPAHMII AAS BRITDY3KH.

CToRT OTMETHUTE, ITO He BCe CTPAHHIE! MOTYT GRITh epeMelieHE
M3 OCHOBHOM IAMATH B AOTOAHWTEALHYIO. CYIIeCTBYeT HeARIH PAa CTpa-
HHII, KOTOpLE BCETAA AOAJKHEI IIPUCYTCTBOBATE B MamaTH., HampuMep,
MEeXAHU3M OpephBaHWH OCHOBAH Ha HCIIOAL3OBAHAA MACCHBA YKa3aTe-
AclH Ha MX 00pabOTYMKY, HATpHUMep AAs oBpaGoTki omMGOK CTpaHHIL
HAK 33BEPLICHHUS ONepanuii BBOAQ/ BHBOAS. JTH 00paGoTINKK AOAMKHET
BCETAA HaXOAMTECA B MaMATH. [105TOMY CTPAHHIE HaMATH, B KOTOPHX
OHM PACIOAATAIOTCH, IOMEYAloTCA KaK HellepeMenlaeMHe,

HeroToprie CTpaHAIH MOTyT GHITh HellepeMeImaeMhMH B TeYeHHe
BCErc BpeMeH! paGoTH ONepAallMOHHOH CUCTEMBl, ADYTHE MOTYT GRITh
HelepeMeIIaeMEMI AMIIL HeKOTODEIH TepuoA Bpemeru, Takumu crpa-
HHAUAMH MOTYT SBASITECA CTPaHHITH MAMATH, copepiRamue Gydepsl,
CBSIZaHHEIS ¢ BHEIIHHMM YCTPOMCTBAME HAM AAS OIICPAlMEA BBOAA/BEL-
BoAA. Takpe CTPAHUIE MOTYT OHTE DOMeYeHH KAK HelepeMenlaeMEe,
nmoka He GyAeT 3aBepieHa Ta HAM MHas ONepays.

MEXAHW3Mb! YNPABNEHVUSA NAMSITBIO
B UNIX- 1| WINDOWS-CUCTEMAX

[MepeHe BepCcHH ONepPanAOHHLEIX cHcTeM ceMeltctea UNIX nospu-
AMCE etife B 1970-e IT. OTH oOnepagACHHEIE CACTEMEI IPeAHA3HAYAANCE
AAM OOCAY>KMBAHHA Mamue xaacca PDP-11, xoroprle mmean 16-paa-
PAAMYIO aPXHTEKTYPY H MOTAM 4APECOBATE He 6oaee 64 K6ait mama-
TH, U3a-3a orpaHrdennit B BEMHCAMTEABHEIX pecypcax paspaGoTaukaM
OC UNIX OpRIIAOCE UCIIOAB3OBATE HOAXOA K YIIPABACHHK0 NaMATH
Ha OCHOBE NPOrpaMMHLIX 0BepAeeB, OBEPASH NO3BOASIIOT MHOTOKPAT-
HO MCIIOARIORATH IAMATD 38 ¢4eT 3aTUPAHHA HEMCIOAB3YEMOIT NaMsTH
¥ 3arpy3KH B Hee HOBHKIX GAOKOB KOAQ ¥ AAHHEIX. DTO AABAAO BO3MOXK-
HOCTE B mpoLiecce paboThH CUCTEMH, HAPUMED, 3aTHPATh KOA, BHIIOA-
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HABIIHICS Ha 3TAIe 3arpy3KH M MHUIIHAAH3AUWH OflepaloOHHOHA CH-
CTEMBl H HE HYXKHEIM Ha 3Tane paGoTEl CUCTEME], M MCIIOAL3OBATE BH-
CBOOOAMBIIYIOCA NAMSATh AAS APYTHX IIPOTPAMM.

ASHHHIN IIOAXOA HaKAAAKIBAET AONOAHWTEABHEIe TpeGoBaHMA
Ha nponecc pazpabotku I10, Tak Kak or paspaGoTuuka Tpebyerca siB-
HOEe yKa3aHHe TOro, KOTAA M KaKHe YacTH KOAA CAEAYET BEITDY3HTE HAH,
Hao0OpOT, 3arpy3HTE B OCHOBHYKO NaMsarTh. Takue IporpaMMel GhIAM
OYeEb [AOXO NEDEHOCHMEIMH, MOCKOABKY 3a44CTyiO B HHX HCIIOAL30-
BAAHMCH ANMAPaTHEIe 0COBEHHOCTH TEX CHCTEM, IOA KOTOPEIe OHH GEIAH
pa3spaboTaHhI.

CaepyromM 3TaoM PasBUTH NOACHCTEM YIPaBACHHS NMaMATHIO
B ocnepalMoOHBHX cHcTemax ceMericTea UNIX craro BHeppeHme crpa-
TETHH HA OCHOBE NOAHOIH BLITPY3KH NpOrpaMM B AOOOAHMTEABHYIO
naMaTh. [pH HCOOAB30BAHKH 3TOH CXEeMH IPOTPaMMEL HO OYSPEAR 3a-
TPYRAAMCE B ONIEDATHBHYIO NaMATE. ECAH BAPYT BEIICHSAOCE, YTO AAA
OUEPEeAHOTO MPOLecca He XBaTaeT TaMATH, TO ONEPALMOHHAY CHCTEeMa
BRITPYKAAd OAMH M3 IIPOIECCOB K3 OCHOBHON HAMSITH B CNElMAABHET
PasAes AAA BRITDY3KH, TIpu crapre mpoliecca B 3TOM PA3AEAE pe3epBH-
poearochk HeOOXOANMOE IPOCTPAHCTBO, YTO rapAHTHPOBAAC HAAHMHE
HeOOXOAMMOTO IDOCTPAHCTBA AAR BHITPY3KM MpOIECca U3 OCHOBHOM
TIaMATH B AOTIOAHHTEALHYIO,

B koHie 1970-X rT., mocAe IOSBACHUS MAMIMH Kaacca VAX-11, B ome-
paunoHHEEe cCHCTeME! UNIX cTas BHEADPATHCS NOAXOA IO YIIDABACHHIO
NaMATHI0 Ha OCHOBE 3arPY3KH CTpaHHI TAMATH Mo 3ampocy. Bmocaea-
CTBHH AGHHKIA TIOAXOA, MOAHOCTBIO BEITECHMA METOA YIPABASHMS I1a-
MATEI0 Ha OCHOBE TOAHOM BEITPY3KH HpONeccoB. B HEKOTOpDHIX pea-
AM3anMax OLIA MCIIOAB3OBAH MOAXOA Ha OCHOBE CerMeHTHOH CTPYKTY-
PH DaMATH, HO B OCHOBHEIX pearnsanpax UNIX cHcTeM 3TOT MOAXOA
He NPIKHAACA U B AdARHeIIeM IIOYTH BCe PeaAM3aldd HCIIOAL3OBAAT
CTPAHWYIHEIA METOA YIPABACHHA NAMATEIO.

[Toaxoa N0 YRPaBACHHIO HAaMATHIO HA OCHOBE CTPAHHI, HCHOAB3Y-
eTCH I B ONEPAlHOHHEIX cHacTeMax cemefictsa Linux. B 32-6uUTHHIX
BepCHAX ACCTYIHO TOABKO 4 T'GalfT mamsara. [Ipd cTaHAAPTHEIX Ha-
CTPOMKAX M3 3THX 4 THAlT 3 OTBOASTCHA MOA ITOAB3OBATEALCKYIO Ha-
MATL, 1 T0afT OTBOAHMTCE TOA CHCTEMHYIO NaMATH. [IpH HCHOALIO-
BaHKM 64-OHTHEIX BepCHif OIlepamUOHEHX CHCTEM 3TH OTPaHMYeHHs
YBEAHYHBAIOTCA AAS MOAL3OBATEABCKON maMaTH A0 512 I'Gakr u 6o-
Aee, a OCTaBIleecs aApecHOe MPOCTPAHCTBO OTBOAMTCS IIOA CHCTEM-
HYIO NaMATE (pHc. 3.2).

B Linux, XaK ¥ GOALITMHCTBE BePCHil OMEPALMOHHEIX CHCTEM Ce-
meiictea UNIX, B RauecTBe AONOAHMTEALHON WAMATH HCIOAB3IYET-
CA COeNMHAABHEIN AMCKOBHIH PaspeA. AAS OOpeAGAEHUS TOTC, KaKas
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4 I'Gaiit
CucreMHasn CucreMHas
DAMATH MAMATE
— 13 I'Gaiir
TIOAB3OBATEABCKAS
i ot
312 I'GasiT
ToansopaTeanckas | 1 6oree
MAMATE
0 TGairr : —! 0 T'Gaiir

Puc. 3.2. Pacnpegenesve namaTh B 32- (cnesa) v 64-6utHeix (cnpapa) cu-
cremax Linux

CTPaHHIA AOAKHA GLITh BHTPY’KEHA H3 OCHOBHOH HAMSITU B ADHOA-
HHTEABHYIO, B Linux mcnoassyercs aaropurm LRU, T.e. BRTpyXaeTcs
Ta CTpaHMIlA TAMATH, KOTOPAA AOALINE BCEX He HCIOAR3OBAAACKE. [Tpn
STOM eCAH AAA BRIFPYKaeMOM CTpaHUIL M3BeCTHO, YTC OHA ABASICTCS
YacTEIO HCIIOAHIEMOTO (haitra HaK (pafira C A@HHRIMHE U He OhIAda MOAH-
puTUpORaHa, TO TAKAA CTPAHHUIIA MOJKeT OLITL BoobIe yaaAaeHa U3 IIa-
MATH, a He BHITPYKeHa B AONMCAHWUTEABHYIO IaMATh, ECAH BIOCASA-
CTBHH 3Ta CTpaHMIa GYAET HyXHa, TO oHa GyAeT HanpAMYIO CUHTaHa
H3 COOTBETCTBYIOmEro (baitra. Ecam e B crpaHuie 6eial MoaudH-
IPOBAHH AAHHKIE, TO TaKad CTPAaHUIIA GYALT IPUHYAUTEABHO BEITDY-
JKE€HA B AONOAHKTEABHYIO IIAMATE AQ TEX II0P, IOK4 COOTBETCTBYECINAA
CTpaHHOA He ITOHAAOBHUTCA KaKOMY-AHOO NPOIECcCY UAH ONepaljHoH-
HOM CHCTeMe,

OnepalHOHHEIE CUCTEMEI ceMeHcTBa Windows TaksKe OTHOCATCA
K KAACCY CHCTEM, HCIOABSYIOIMX BUPTYAABHYIO ITaMATh. Bce nporeccrl
paboTalT C BUPTYAABHEIME aADECAME, TOABKO SAPO CHCTEMEL HCIIOAB-
3yeT OpsMyIo aapecaiyio dusndecKod namgTH. MeHeARep NaMATH
OOAAEP’KHBAET TADAHDE CTPAHUT], KOTOPHE HCTIOABIVIOTCS DPOLECco-
pOM AAn oTOGpaKEHUS BUPTYAABHEIX AAPECOB B (PM3HIeCKHe.

A1060H nponecc, MCIOAHAEMEINA OA YIpaBAeHHeM 32-0UTHON Bep-
CHH oIepatdoOHHON CHCTeMH ceMeiicTBa Windows, noAydaeT ACCTYTI
K OPOCTPAHCTBY BUPTYaABHOH DaMsTH o6wemomM 4 ['6aiT. 310 orpaHp-
yeHIe COBAIOARETCS BCeTAA, HECMOTPA Ha 00BeM YCTAHOBACHHOIH B CH-
CTeMy ONeDaTHBHON DaMATH. Bed BHpTYaAbHAsI MAMSITE AGAMTCS Ha ABe
9aCTH: IOAL3OBATEABCKASA TAMATh H CHCTEMHAA NAMATh.
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Hoab3oBameAbCKGA RAMAML HIPEACTaBAeT COO0H 9acTh BHPTYAAB-
HOM DaMATH, KOTOPYIO OlepalMOHHAs CHCTEMA IPUMEHSAET AM 3arpy3-
Kid IOAE30BATEARCKHX MPOIECCOB, AAHHEX ITHX HPOIECCOB B MOAR3O-
BaTeALCKHX DubamoTer. KasKALIA Opolecc HMeeT CBOH COOCTBeHHEIH
KOHTEKCT, T.e. KOA H AAHHBEIE, HCIOAB3YEMHE 3THM mponeccoM, TMoxa
TMPOIECcC BHIIOAHASTCA, 9aCTh KOHTEKCTa Ipolecca, Ha3kwiBaeMas pabo-
YUM MHOKECTBCM, TOCTOIHHO HAXOANTCH B HAMATH,

Cucmemras namame — YacTh aApecHOr0 IpOCTpaHCTBa, B KOTO-
poii pacnoAaraeTca Kop ONePalHOHEOH CHCTEME H APAHBEPEL YPOBHA
AApa. JTa MaMATh AOCTYIHA TOABKO AAS KOAQ, BEITIOAHAEMOTO Ha YPORB-
He fApPA, MOAB30BATEABCKHE TPOIECCH HE MOTYT HOAYYHTH AOCTYI
K AAHHOH mamsaTH. TaKoe paspereHHe HOAAEPIKHUBAET IIeAOCTHOCTH
BCeH CHCTEMH H 3al0EIUAeT BayKHBIE YACTH OMepPalOHHON CHCTeMEl
OT HEOCTOPOZKHOTO BAMSIHIS [IOAB30BATEABCKHUX NpPOLEccoB. Apalipe-
Pa YPOBRHS fApA ABASIOTCA AOBEPEeHHEIMK MOAYAAMH ODepanHOHHOH
CHCTEME H MOTYT HOAYYHTE ACCTYH H K IIOAB3OBATEARCKOH, M K CH-
CTEMHOMN NaMATH,

B 32-6uTHO¥ BEpCHYE ONEPAITHOHHEX CUCTEeM MAaalume 2 I'oaiT Bup-
TYAABHO NaMATH OTHOCHTCS K TOAB30BaTeALCKOMN TAMATH, 4 CTapliIne
2 I'6afiT — K CHCTeMHOH. ¥ aAMMHHCTPATOpPa CHCTEME! eCTh BO3MOXK-
HOCTh U3MEHHWTE 3TH OTpPaHMYEHHU C ITOMOUILIO CIELHAABHOIO KAIOYA
/3GB B dhaiire Boot.ini. B 3ToM caydae mop, DOAB3OBATEARCKYIO NIAMATE
oreopuTCA 3 ['GalfiT MAAAIIIMX SAPEeCOB IAMSTH, 4 [TOA CHCTEMHYIO —
ToAbKO 1 I'Gaiit (puc. 3.3).

4 I'Gaitr o 4 I'Gatrr
CHcTeMHad K3 CTEMHAS K3l
HepesuaeHTHRIH TYA PesnpeHTHRINA TIVA
PesuaeHTHEIA YA HepesnperTHei
A
TaGAnNIE cTpasE#I s
HpOllecCoB Sapo Windows
3 I'Gast 3 I'aitr
Apspo Windows T TabAROE CTPaHHI
NpoLeccoB
y.p' 'lom miw"a Noarsoparearckas
— A2 réant _ TTAMSATh
IToAbIOBATEALCKAT -
DaMATE
0 T'Gastr ' . 1 0 T6aitr

Puc. 3.3. PacnpegeneHue namam B 32-6uTHelx cucTemax Windows no ymon-
YyaHuio (cnesa) 1 ¢ knovom / 3GB (cnpaea)
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B 64-OuTHELX BepCHAX OllepallHOHHKX CHUCTeM ceMeiicTBa Windows
BHPTYAABHOE aAPEeCHOe MPOCTPaHCTBO MMeeT ofbeM 16 THalr, H3 xo-
TopulXx 8 TBaNT OTBOAWTCS IOA NOAB3IOBATEABCKYIO IIAMSTE M CTOAR-
KO e — [0A CHCTeMHYID, PaCOAOReHHe OCHOBHEIX CERIAN CXOAHO
C TAKOBHM B 32-GUTHHX BepcHaX. PasMepE] e ceKildil 3aBUCAT OT Bep-
CHii oNepallHOHHEX CHCTEM H MOTYT H3MEHSIThCH.

AAs yBeandeHNA ofbeMa ACCTYIIHON BMPTYAARHON NaMATH B oliepa-
HAOHHBLIX CACTeMAaX ceMeicrea Windows HCIOARIYETCA AONOAHUTEAL-
Haf NaMATh, PACHCAATAIOIARCA B Pa3AEASX AMCKOBHX HAKONHMTEAS.
Aaga atoro B Windows umeertcs coerfHaAbHEIR (aifa DOAKAYKM CTPaHKI,
naMaTHu pagefile.sys. Windows HCIIOARIYET CTPAHMYHYIO OPTaHAZALMIO
BHpPTyaABHOH DaMATH. OGHYHO pasMe]p CTPaHHI cocTaBAasdeT 4 Kbadr,
HO HA CEPBePHHIX CHCTEMax ¢ mponeccopams Itanium mcnoasayroTcs
cTpaHAns pasMepoM 8 KGailT. ITo yMoA9aHHIO AGHHEIH daiia pacmoaa-
raercd B KOPHEBOM KATaAOTe PasAeAd, B KOTOPHIM YCTaHOBASHA ONEpa-
OHOHHasA cHcreMa. Tlpu 5ToM apMMEHCTPATOP MOKET HCHOAL30BaTh
cBoOOAHCE MeCTO B AI0OOM pasaeae Aad baiira TOAKATKA.

TMo yMoadaHuc ¢afia IIOAKAYKHA HACTPAHUBAETCH Tak, YTO ero pas-
MEp MOKEeT H3MEHAThCH AHHAMAIECKH B 3aBUCHMOCTH OT KOAHWYECTBA
HCIIOAL3YeMOH BHPTYaALHOH MaMATH, ECAM HaMeHeHHe pa3Mepa ¢artira
TIOARKAYRH IIPOHCXOAMT AOCTATOYHC 1acTO, OH CTAHOBUTCA OYEHE CHAB-
HO GparMeHTHPOBAHHEIM, YTO CHABHO CHHJKA@eT CKOPOCTE CHepanni
¢ thafiaoM JOAKAYRM K IIPOHIBOAMTEALHOCTL CHCTEMEL B Ileaom. ITo-
3TOMY PEKOMEHAYETCA HACTPOUTE (haliA NOAKAYKH TaK, ITOOEL OH HMeA
OOCTOAHHEIR QUKCHPOBAHHHH pa3Mep. IIpH 3TOM CAGAYET YCTAHOBHTE
pasMep daiira HOAKAYKH He MeHee 9eM B 2,5 pasa O0AbIle, yeM pazMmep
YCTAHOBAEHHOM B CHCTeMe ClIepaTHBHON TaMIATH.

MHrepHeT-UCTOUHMKK

https://secure.wikimedia.org/wikipedia/en/wiki/Operating__
system

https://secure.wikimedia.org/wikipedia/en/wiki/Virtual memory
https://secure.wikimedia.org/wikipedia/en/wiki/Memory_
management

hitp://tidp.org/LDP/{lk/mm/memory.html
http://stargazer.bridgeport.edu/sed/projects/cs503/
Spring_ 2001/kode/os/memory.htm
https://secure.wikimedia.org/wikibooks/en/wiki/Operating_
System_ Design/Memory_ Management

http:/ /www.technologyuk.net/computing/operating_ systems/
memory_management.shtml
http://msdn.microsoft.com./en-us/windows/hardware/qgg487427
http://download.microsoft.com/download/?#/E/#/7E7662CF-
CBEA-470B-A97E-CE7CEODS8DC2/mmwin?.pptx
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o pwp

http://members.shaw.ca/bsanders/WindowsGeneralWeb/
RAMVirtualMemoryPageFileEtc.htm

https://secure.wikimedia.ocrg/wikipedia/en/wiki/Paging#
Windows_NT

KOHTPOMbHLIE BONPOCHI

Kakue Mopeny namaTH UcnoneayinTen B onepauroHHeIX CUCTe-
Max?

Yem oTRMHAETCA BUPTYaNLHaN NaMATL OT hy3n4ackon?
Y10 TaKoe CTPaHWYHEA MOOENb NBMAT?

l'ne pacnonaraeTca OTOBPaXEHWa BUPTYaneHOA NaMATU Ha BHELLHWe
HOCWUTENU?

Kak pacnpeasnserca naMATe B pasHuix Windows-cucremax?



naga 4

NPOLECCHI

OBLLWIE NOHATS

[TporpamMMa B ofmieM caydae — Habop MHCTPYRIHMI NIponeccopa,
OPeACTABACHHHI B BUAE (Dafira. Apd Toro uToGR OPOrpaMMa MOTAR
OBITE 3aUylleHa Ha BeIMoAHeHRe, OC AOMAKHA CHaYaAd CO3AATH OKDY-
JKeHHE MAH CPEAY BEIIOAHCHHA 3aAa9H, BRAIOYAICIIYIO B ce0 PeCYpPCHI
MaMATH, BO3MOKHOCTE ACCTYTIA K CUCTEMe BBOAA/BEIBOAA U T.It. COBO-
KYIOHOCTE OKpY>XeHuA B 0OAACTH IIAMATH, COASPIRAINed Kop M AAHHEIE
HMCIIOAHAEMOM MpOorpaMME, HasHBaeTcsd npoyeccom. Ilpomecc B xoae
cBoell paGoTE MOXKET HAX0AMTRECH B Pa3AMYHHX COCTOAHHAX, B KAJKAOM
M3 KOTOPHIX OH OCOORIM 00pa3oM HCIIOABIYET PECYPCHl, MPEAOCTaBAS-
eMEIe eMY ollepallHOHHO CHCTeMOH.

J\Ba OCHOBHEIX COCTOSAIHHA: BEINOAHEHHE TPONECCA B PEFKHME 33 aYH,
KOTAA BRINOAHSAETCH cOGCTBEHHEIN IPOTpAMMHBIIE KOA, M BBITIOAHEHHE
B PEKHME SAPA, KOTAA TPONECC BRIIOAHSET CUCTEMHRIE NPOTrPaMMEL, Ha-
XOAAIIKMECS B AAPeCHOM NPOCTPAHCTBE SApPa CIEePAIHOHHOW CHCTEMEL

AAd YIIpaBAeHUSA OPONECCAaMH ONEPAITHOHHAS CHCTEeMa HCIOOABIYeT
CHCTEMHEIE AQHHBIE, KOTOPHE CYLLIECTBYIOT B TeYeHHe BCero BpeMeHH
BHIICAHEHHA npollecca. Bes cOBOKYIHOCTE 3THX AAHHEIX 06pasyeT KoH-
mieKcm npoyeccd. KOHTEKCT onpeAeAdeT COCTOAHHE MPOTIeccd B 33AaH-
HBIf MOMEHT BpeMeHH.

C TOYKM 3peHNs CTPYKTYP, NOAAePAHUBaeMEX papoM OC, ROHTeKCT
Ipolecca BKAIOYAET B ceBA CASAYIOIINe cocTaBAdonue [19]:

B TOAB3OBATEABCKHIA KOHTEKCT — COAEDIKMMOE [IaMATH KOAA IpoIec-
ca, AQHHHIX, CTEKa, pasaeasemMoli naMaTH, 6ydepor BBoAA/BEIBOAR;
B pErvcTpoBEI KOHTEKCT — COABPIKHMMOE aNMapaTHHEIX perHcTpop

{perucTp CYeTYHMKA KOMAHA, PETHCTD COCTOSHMS TPOIeccopa, pe-

THCTP YKa2aTeAs CTeKa M pericTpht oOlero Ha3HaTeHHUS);

B  KOHTEKCT CHCTEMHOTI'O YPOBHA — CTPYKTYPEL AAHHEIX AAPa, Xapakre-
pu3ytolue npouecc. KOHTeKCT CHCTEMHOrO YPOBHSA COCTORT U3 CTa-

THYECKOH A AMHAMIYIECKOH TaCTeH.
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B CTAaTHYECKYIO 9acCTh BXOAAT ASCKPHITOD Npolecca H HOAB3OBA-

TeAhCKast 06aacTs (U-00AaCTh).

Aeckpunmop npouecca BKAIO9aeT B ceff CHCTEMHEIe AAHHEE, HC-

ToAB3YeMEle oNlepallHOHHOH cCHCTeMOoM AM HASHTHMOHKALTHY Tpollecca.
OTH ARHHBEIE OPHMEHATCI IPH TOCTROSHNH TabAWIIE IPOIeCcos, Co-
Aepxaeii nHpopMalHio 060 BCceX BHIIOAHAEMEX B TeKYIIHH MOMEHT
BPEMEHH OPOoIeccax. AeCKPHITOP OPOMecca BKAKYAET B Ce0fA CAeAy-
FOIYI0 HH(POPMAITHIO:

PAcnoAQREeHHEe U 3aHMMASMEIH ITponeccoM ofbeM NaMATH — oBLd-
HO YKA3HBAETCA B BuAe 5a30BOT0 APeca H pa3Mepa IPH HellpepHB-
HOM pacOpeAEAEHHH NpoLeccd B IAMSTH HMAM CIIMCKA HaYaAbLHHX
8APeCcOB H pasMepoB DAOKOB IAMATH, €CAH IPOIECC PACTIOAATAETCH
B IaMATH HECKOABKMMH parMeHTaMH;

uperTHbuRaTop nponecca PID (Process IDentifier) — yAuxasbHOR
I[eAOe YHCAQO, Haxoadlneecs oORYHO B Iipeaeaax oT 1 A0 65535, koTo-
Ppoe IprUcBanBaeTCa NPOLeccy B MOMEHT ero CO3pAHK;
HASHTH(MHRATOP popHTeAbckoro mponecca PPID (Parent Process
IDentifier) — wmaeHTHdUKATOP Opollecca, NOPOAMBIIErO0 AAHHEIH.
Bce nponeccr 8 UNIX-cucTeMax moposRAAIOTCA APYTHMHE NIPOLECCA-
MH (HampHMep, MPH 3aNyCKe NPOrPaMMEl HA HCHOAHEHHE H3 KO-
MaHAHOrO HHTepPIpeTaTopa ee Mpollect CUHTaeTCs MOPOsKACHHEIM
OT NPOLiecca RKOMAHAHOTO HHTEpIIPeTaTopa);

TIPMCPUTET IPOLIeCca — YHCAQ, ONPEeALASIONIee OTHOCUTEALHOE KO-
AHMYECTEC HPOLIECCOPHOTO BPEMeHH, KOTOPOe MOMKET HCIOAL3IOBATh
npontecc. INponeccaM ¢ 6oAee BEICOKMM NPHOPUTETOM YIIpaBAcHHE
HEPEeAAeTCH JalNe;

PEeaABHBIN HASHTU(HhHKATOP NOAB3OBATEAS H IPYIIEL, 3aIyCTHBIIHX
npouecc.

U-obaacmb COASPFRUT CASAYIOIYE) HH(POPMAMIO;

yKa3aTeAb Ha AGCKPHIITOP IIPOLiecca;

CYeTYHMK EPEeMEeHH, B TeUeHHE KOTOPOro IPOIEce BRIIOAHAACH (T. e,
HCIIOAB3CBAA MPOLIECCOPHOE BPeEMS) B PesRUMe IOAB30BATEAT I pe-
FKAME STADA;

napaMeTph OCAGAHEr 0 CACTEMEOrC BHI30BA,

Pe3yALTATH IIOCAGAHETO CHCTEMHOTO BEI30BA;

TaGAMILE ASCKPANTOPOB OTKPHITEX (DafiAOE;

MaKCHMAaABHEE pa3Mephl aApeCHOro HpPOCTPAaHCTBA, 3aHMMAaeMOro
OpoOeccoM;

MaKCHMMaAbHEIE pazMeptl (PaiiAr0B, ROTOPbIe MOPKET CO3AABATE IPOLECC.
AMHaMHYecKas 9acTh KOHTEKCTa CHCTEMHOTO YPOBHA — 3TO OAHWH

HAH HeCKOABKO CTeKOB, KOTOPRIE HCIOABIYVIOTCA TPONeccOM IIPpH €ro
BLIMOAHCHHH B PE3XXHME SADE.
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Aas npocMoTpa TaGAKHEL IPOLIECCOB MOKET NPHMEHATHCH KOMAEH-
A4 ps. ByAyIH BHIIOAHeHHOMH Oe3 DapaMeTpoOB KOMAHAHOH CTPOKH, OHa
BHIBEAST BCe MMPOLeCChl, 3aNyIIeHHbe TEeKYILIAM NOAB3IOBATEAEM. Ao-
CTATOYHC NOAHYIO AAS HPAKTHYECKOrO MCIOABIOBAHHA KHMpOpMAaIuIo
© TaGAHIIe NPOLECCOB MOKHO HOAYYHTE, BH3BAB PS C NapaMeTPaMH aux;
npH 3TOM OYAET BHEBEASHA HHGOPMATMA O TpolleccaX BeeX MOALIOBATe-
AeH {a), YacThb AGHHBIX, BXOAAIIHX B ACCKPHITOP ¥ KOHTEKRCT MPOnecca
(u), a Tax>Ke GYAYT BRIBEAGHKLI IIPOIECCH], AASl KOTOPHIX He ONpeAeAeH
TEpMHHAA (X):

$ ps aux

USER PIC %CPU SMEM WVSZ RSS TTY STAT START TIME COMMAND
root 1 0.0 0.0 1324 388 2 5 Julog 0:25 init
[3]

root 2 0.0 0.0 0 o 2 5W Jul0e 0:00
[eventd)

1p 594 0.0 0.0 2512 268 *? 3 Juloe 0:00 lpd

nick 891 0.1 0.1 2341 562 /dev/ttyl 5 Juld6 Q:18 bash

B npuBeASHHOM BHIIE IPHMEpe KOMAHAA PS auX BRIBOAHT CAGAY-
10IIYI0 HHpOpMALHIo O NMpolleccax: MMA IOAB30BATEAS, OT AHMIIa KOTO-
poro 3anyimeH npotece (USER), upenrudukaTop nponecca (PID), opo-
TeHT NpOLeCCOPHOro BpeMeHH, HCIOAR3YEMOTO NPOIIeccOM B AAHHEIN
momeHT Bpemenu (%CPU), opolieHT sanuMaeMol mamaTe (%MEM),
oOmuit o6peM NaMATH B KHACGANTAX, 3aHUMaeMHH nponeccoM (VSZ),
ofbeM HNOCTOSHHO 3aHMMaeMoli IpolleccoM MaMsATH, KOTOpad MOJKET
GHITH OCBOOOAKACHA TOARKO IO €ro 3aBepmieHnH (RSS), dakia reprmaa-
Aa (TTY), cocroauue nporecca (STAT), aaTa cTtapra npouecca (START),
KOAHYECTBO HCTIOABIYEMOTO OPOoLeccopHoro spemens (TIME), noanasa
CTPOKa 3amycka nporpaMmel (COMMAND).

IMpu paGoTe Npoleccy NPeAGCTABAAETCS ACCTYI K pecypcaM OC —
OepaTHBHON NaMATH, (pafiraM, DPOYECCOPHOMY BPEMEHH,

And pacopeaeaeHUs DeCyPCcOB MeXKAY OpoLlecCaMy H YIIPaBASHHA
AOCTYTIOM K PecypcaM HCIOAB3YETCHA DAAHHMDPOBIMK 3aAaY, BXCASIIHIH
B COCTAB SAPA ONEPalUOHHON CHCTEME, @ TAKKEe IPHMEHAIOTCH MeXa-
HM3MEI 3AH(HThI MAMATHE H GACKMPOBKH (paMAOB M YCTPOHCTB.

OcHOBHaA (YHKIUA DAAHHPOBUIMKA 333349 — 0araHCHPOBRA Ha-
TPY3KM Ha CHCTEMY MeXKAY NpolieccaMi, pacnpejieAcHHe IIpolleccop-
HOFO BpeMEHH COTAACHO IPHOPHTETY IMPOLIECCOB,

MexaHu3M 3aIHMTH IAMATH 3a0peliaeT AOCTYT Hpolecca K oGaacTd
ONEePaTHMBHOA NAMATH, 3AHATOH APYTHMH MPOLSCcCAMH (38 HCKAKMEeHH-
eM CAydYas MeKIPOlIeCCHOrc B3aHMOAEHCTBHA C HCIOAB30OBAHHEM 00-
ed NaMaTH}.
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MexanusM OAOKHPOBRH (Palr0B H YCTPOHCTB paGoTaeT N0 MPHHITH-

ITY YHHKAABHOTO ACCTYTIA — €CAH KaKoH-AHO0 Ipouecc OTKprIBaeT datia
Héa 3aIMCh, TO Ha 3ToT ¢afir cTaBUTCT GAOKHPOBKA, HCKAIOUAROIAA 3a-
IHCE B 3TOT (pakfia AAHHBIX ADYTHM NPOILECCOM.

“¥-B CO3[JAHVE NPOLIECCA. HACNE[OBAHVE
CBONCTB

3amyck Hosoro mpotecca B OC UNIX BO3MOMKEH TOABKO APYTHM,
yZ&Ke BRINOAHAIOIUIMMCA NpolieccoM. 3JalTylneHHLIH Ipolecc P 3TOM
Ha3KBAETCH NPCLIECCOM-IIOTOMKOM, & 3aOYCKAIOIIHHA — POAMTEALCKHM
nponeccoM. [Tpoliecc-NIOTOMOK XPpaHHUT MHGOPMALIMIO O DOAMTEABCKOM
npouecce B CBOeM AecKpunTope. EAMHCTBeHHEIR Ipomecc, HE HMe-
IO POAUTEARCKOrO IpPOILecca, — 3TO TOACBHOM NpoLece SApa one-
PAUBOHHOH CHCTeMBl — init, uMeroru#t PID, paBHEii 1. 3amyck aToro
npolecca NPOHCXCAHT OPH HAYAARHOM 3arpyske Aapa OnepalMoHHOH
CHCTEMEI.

B OC UNIX cymecTByIOT MEXaHB3MEL AA COIAAHKS IIPOLECCa M AT
3amycKa HOBOE NpOrpaMMEL. AASi 3TOrO MCIIOAB3YETCH CHCTEMHEIHN BH-
308 fork(), cospatouTuit HOBLIH Mpoliece, KOTOPLIA ABASIETCA MOYTH TOY-
HOM KOQHeH POAHTEALCKOTO:

#include <sys/types.h>
#include <unistd.h>
pid_t fork(veid);

MexAy npoliecCoM-TIOTOMKOM H HMPOLEeccCOM-POAHTEAEM CYIeCTBY-

IOT CABAYIOIIHE PASAMIMA:

B NOTOMKY IPHCBAHBAETCH YHHKAABHLI MaeHTH(puRaTop PID, otang-
HEIH OT POAUTEABCKOTD,

» 3naveHHe PPID nponecca-noroMka npuaHMaeT e aHasesne PID po-
AHTEABCKOTO IIpOLiecca;

B MpOnecc-IOTOMOK NOAYIaeT cobcTBeHHYI0 Tabamiy (haliroBHIX Ae-
CKPHIITOPOB, T. €, (hafAEl, OTKPLITHIE POAHTEAEM, HE ABATIOTCA TAKO-
BEIMH AASI TOTOMKA,

8 AAM pPOLecca-NOTOMKA OYHIAIOTCA BCe ORMAAIOIHE ACCTABKH CHT-
HAaAERI (cM. moapa3a,. 10.3);

B BpeMeHHad CTATHCTHKA BHIIOAHEHHS Hponecca-NMoToMKa B TabAM-
pax OC ofHyASeTCS;

® OAOKMPOBKM DAMATH H 3AIIMCH, YCTAHOBAGHHEIE B POAMTEAS, HE Ha-
CABAYIOTCS,
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I'IpH 3TOM IPOLECC HACASAYET CAGAYIOIIHE CBOHCTBA;

N  apryMeHThE KOMaHAHOM CTPOKH IDOTrpadMEL;

nepeMeHHEIe OKPYKeHu;

m  peaabHRI (UID) n 3dderxrunnbiii (EUID) aeHTHOHKATOPE NOAB-
30BATEeAH, 3aMyCTHBILED Hpoligcc;

s peaabHuil (GID) u sdpdexrrpail (EGID) HAeHTHHHKATOPEH IPYII-
IIHI, 3aIyCTHBIIEH Ipollece;

W [IPHOPHTET;

®  yCTAaHOBKHM 06paboTYHMKOB CHTHAAOB (CM. Moapa3la,. 10.3.5).
Oyuxuua fork() BosBpamtaer s3HaueHMe —1 B CAy9ae, €CAH IIOPOIKAL-

HHe Opolecca-IOTOMKA OKOHYHAOCH Heypadell. IIpuynHoll 3TOTo MO-

FKEeT CAYKHTE OAHA H3 CAGAYIOIUX CHTYALA!

N [epeloAHeHHe MAKCHUMAABHOTO YMCAA NMPOLECCOB AAA TEKYIIero
OOARZ0OBaTeAd. Tekyniue orpaHWYeH#s, HaIpPUMep, IpH HUCIOAB3O-
BaHMH 06oA0YRd BASH MOMHO Y3HATH MAH H3MEHHTE C JIOMOMILIO
xoMmaHAHR ulimit -u;

8 TIepencAHeHUe MAKCHMAABHO AOIMYCTHMOrC KOAHJIECTBA AOIEPHHAKX
IpoueccoB. Y23HATh OTPaHMYEHHA, HAKAQALIBAEMHEE CHCTEMOH
Ha MaKCAMAABHOE KOAHYECTBO ACYEPHHX NMpOLeccoB, MOXXHO ¢ [Io-
MOIIEIO KoMaHAR getconf CHILD_MAX;

@ repenosHeHWe MAaKCHMAaALHOTO YHMCAA IIPOIECCOB B CHCTeMe. AaH-
HOe OTPRHAYEHAE HARASARIBASTCS CaMOM CHCTEMOH H Y3HATH €ro
MOJKHO C MOMOLIEIO KOMaAHAN sysctl fs.file-max uan npocMoTpes co-
AeprRHMoe (hafiaa /proc/sys/fs/file-max;

N pcYepnaHa BUPTYaAbHAA NAMSTh, ONpeAeAseMas pa3MepaMu onepa-
THEBHOH NAMATH M PA3AGAR OAKAYKH.

B cayuae ycnenrHoro BHIIOAHeHUA dyrkuma fork() sosspamaer PID
IPOIECCA-TIOTOMKA POAMTEARCKOMY TIpotieccy i 0 Mpolleccy-MOTOMKY. AAd
XpaHeHHUs HACHTH(HKATOPOR HPOIIECCOB UCTIOARIYETCH TUII NEPEMEeHHOH
pid_t. B GoABIIMHCTBE CUCTEM 3TOT THI HASHTHYEH TUNY int, HO Hemo-
CPeACTBEHHOE MCHIOAB3OBaHWe THIa int He pekoMeHAYyeTCs U2 coobpaxke-
Huil cBecTeveHIs COBMECTHMOCTH ¢ GyaympmMu pepcravu UNIX,

Aaa noayuenwms 3HadeHHa PID m PPID ucnoawssyroTcs GYHKITHH
getpid() 1 getppid() cooTeercTReRHO. TN BOZEPAIIAEMOTO HMH 3HAYe-
HUg — pid_t:

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

pid_t getpid({void):
pid_t getppid(veid):

IMocKOARKY BHIIOAHEHWEe OGOHX NpoueccoB — U POAUTEAR, U HO-
TOMKa — mocae BarzoBa yrknus fork() mpoaosskaeTces co caepyionieit
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3a HeH KOMAHARL, HEOOXOAHMMO PaisrPaHHYHBATE NPOTPaMMHBIA KOA,
BHIIOAHSAEMEIN Ka’KABIM H3 BTHX Iponeccos. CaMBI OTeBHAHEIN CIIO-
c00 AAA 3TOTO — BEIMOAHATE HYXKHEI® YIACTRHM KOJjA B DASHEIX BeTKax
YCAOBHSA, IPOBEPAIIIETC KOA Bo3BpaTa byHkiuM fork (). Crapnmuit yxe
KAACCHYECKHM NMpUMep TaKOH NPOBEPKH IPUBEACH HUKE;

#include <sys/types.h>

#include <unistd.h

int main (void)

{

pid_t pid;

switch (pid = fork(})

{

case -1:

/* Heynmaunoe BumnonHenue fork() — pid pasen -1 */
perror {("Unsuccessful fork{) execution\n");
break;

case 0:

/* Teno mouepHero npouecca */

/* pid = 0 — aTo mouepHMi npouecc. */

/* B HeM 3HaueHue pid MHMUMATUMBUPYETCH HyJeM */
sleep(l);

printf ("CHILD: Child spawned with PID = %d\n",

getpid{) };

printf ("CHILD: Parent PID = %d\n", getppid()):

/* Bamepuienme paboTH ONOYepHero npolecca */
_exit(0);

default:

/* Teno npouecca-poaurena */

/* pid>0. 3HAUMT, BHIONHASTCH POOUTENLECKMA */
/* npouecc, nonyuuemsi pid noroMka */

printf ("PARENT:Child spawned with PID=%d\n",
pid};

printf ("PARENT:Parent PID=%d\n", getpid()};
}

/* Teno npouecca-poourena nocle obpatorku fork () */
/* Ecnn Ou B case 0 He Oun ykasaH _exit{(0), ro */

/* NOTOMOK TOXe BHIONHWI OH MOYIME CJAeIOM KOMaHIu */
exit{0);

}
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[MporpaMMa BEIBEAEST CAGAYIOWIME CTPOKH (HAGHTH(DHKATOPH IpO-
LieccoB MOTYT Pa3AUYaThCH):

PARENT;:Child spawned with PID=2380
PARENT:Parent PID=2368

CHILD: Child spawned with PID = 2380
CHILD: Parent PID=1

B npHBeAeHHOM IpUMepe NpOorpaMMul He0GX0AMMO 00 paTHTE BHUMa-
HHE HA CACAYIOLIMH MOMEHT: eCAH He 06eCHeunTs BRX0A H3 Mponecca-
[IOTOMKA BHYTPH COOTBETCTBYIOMIETO BaPHAHTA Case, TO MOTCMOK, 3a-
KOHYHE BHIIOAHEHHEe NMPOTPAMMHOIC KOAQ BHYTPH case, IMPOACAIKHMT
BHIIOAHEHHE KOAd, HaXOASIIerocs MoCAe 3aKpHEBalomel cROOKU KOH-
CTPYKIUH switch(). B GOABITHHCTEE CAYIAER TAKOE TOBEASHHEe HeoOxXo-
AMMO NPECEKATh. AAsA ABHOTO BHIXOAA M3 IIPOLIECCA ¢ 3AAAHHKIM KOAOM
BO3EpaTa HCHOAB3YeTCA (PYHKIHS _exXit(<kop Bo3epaTta™). Buaos sToit
GYHELHNH BH3LHIBAET YHHYTOKREHME NPOIlecca H BLIICAHEHHE CABAY-
IOWIHX ACHCTBHI
W OTKAIONAIOTCS BCe CHTHAAHL, OKEAAIONTHE AOCTABKH (CM. IIOAPAa3A.

10.3);
¥ 3aKpHBAIOTCA BCE OTKPHTHE (haliAH;

# CTATHCTHKA HCIOAE3OBAHHS PeCyPCOB coXpaHseTcs B (halAoBOH cH-
creMe proc;
N u3BelaeTrcs Npollecc-POANTEAL M nepectasaseTcd PPID y norom-

KOB;

B COCTOAHME IIpolecca MepeBOANTCH B «30MOH» (CM. TOAPA3A,. 4.3).

Apyrae cnocoOwl saBepienus paGoTH Mponecca OYAYT pacCMOTpe-
HEHL B CAGAVIOITHX OADA3ACAAX.

AAA 3aBepIIeHHs HPOLEcca-IoTOMKA DPEKOMEeHAYETCH MCIOAB30BATS
dMeHHO QyHKUHIO _exit() eMecro dyHKImMH exit(). OyHrousa _ exit()
OUMINAeT CTPYKTYDhI SAPA, CBA3aHHEIE C MPOIECCOM, — ASCKPHIOTOD
¥ KOHTeKCT nponecca. B orangue or Hee, bynrnus exit() B AonoaHeHHe
K YKa3aHHEIM AeHCTBHAM YCTAaHABAHBAET BCE CTPYKIYPEL AAHHEIX TIOAR-
30BaTeAd B HAYaALHOE CocTosgHUe. B peayakTaTe 3TOTQ MOKET BOZHHK-
HYTb CHTYallid, B KOTOPOH CTPYKTYPEI AAHHEIX NIpoLecca-poAuTeAs Gy-
AYT noepexaeHsl. Dynakips exit() MoxeT GHTb HCIIOAB3OBAHA TOABKO
B QYHKIMAX, BRINOAHASMBIX IPONECCOM-POAHTEAEM,

B GoasmmuHCcTBe caydaep byHKIMA fork(} Mcooab3yeTcs COBMECTHO
¢ opHOI U3 GbyHKOHe# cemelicTBa exec...(). IIpn TaxoM cOBMeCTHOM HC-
NOAB30BAHMHM 3THX (YHKIMH BO3MOJRHO CO3AQHMEe HOBOTO Ipollecca
M 33IyCK H3 HEro HOBOH IPOTPAMMEL.

B pesyAkTaTe BEINOAHEHHA (PYHKIMH exec...() MPOrpaMMHBIN KOA
U AAHHBIE IPOIECCA 3aMeHAIOTCd Ha MPOTPAMMHLIA KOA, 3aIIycKaeMoi
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nporpaMMel. HeM3MeHHEIMM OCTaiOTCHd TOABKO MASHTH(HKATOD IMpo-
necca PID 1 mapenTHOMRaTOp popuTeancKoro npouecca PPID.

Ecan BHITIOAHEeHHe (yHKIMH ceMeHCTBa exec...() 3aBepIMHAOCE He-
YCIeIIHO, TO 3TO MOXKET GLITh BEIZBAHO CACAYIOIMMHE NPHYIHAMM!

1. [TyTe K MCMOAKSIeMoMY (halixy MPEBHIIIAeT 3HAYeHHEe CUCTEMHOTO
napaMerpa PATH_MAX, sremeHT oyTH K (haiiry NpessiaeT 3HaueHNe
cHcTeMHOTO napamerpa NAME MAX wau B npollecce pa3pemesRus
uMeHH (aiiAa BBIICHHAOCE, YTQ YHCAD CHMBOAHYECKHX CCHAOK B ITYTH
OpPEeBHCHAC THCAO SYMLOOP _MAX., YaHaTh 3HaUeHHSA 3THX IapaMe-
TPOB MOXKHO C TOMOIUBIO KoMaHAR getconf -a.

2. Qaiia, AASl KOTODOTC BH3HIBAETCA (DYHKIIHA, He ABAACTCH HHE MC-
TIOAHSIEMHEIM, HH OOHYHEM thaiiroM UAH He CyIIecTBYeT.

3. CnMcoK NapaMeTpoB, NepepaBaeMEIX B 3AIYCKAeMEIM Opolece,
CAHIIKOM GOARINIOH.

MakCHMaAABHO ACTIYCTUMOE KOAHYECTBO 1apaMeTPOB BHTHCAACTCS
Ha OCHOBE MAaKCMMAABLHO ACITYCTHMOM AAMHEI KOMaGHAHOMH CTPOXH. Co-
rAaCHO craHAapTy POSIX aasHoe 3HaueHHe He AOAKHO ORITH MEHELIIE,
yeM 4096, B pearbHEIX cHcTeMax OGHYHO 3TO 4HCAO GOABIIE HA He-
CKOABKO IOPAAKOB. AAd TOro 9ToOE Y3HATE 3TO OTPAHHUHEHHE AAS CH-
CTeMBI, MOKHO HUCTIOAL30BATh KoMaHAY getconf ARG MAX. Tapamerp
ARG_MAX COpepXWT MaKCHMAARHO AONYCTEMOE KOAHYECTBO CHM-
BOAOB B KOMAHAHOM CTpOKe. B pearbHOCTH HAKAAABIBAIOTCH AOIOAHH-
TEARHEIE OIPAaHUYeHHA Ha MAKCHMAALHYIC AAMHY BHIIOAHSIEMO KO-
MaHABL CoOraacHo craHpapry POSIX MaKCHMAABHO AONMYCTHMYIO AAH-
HY BHIIOAHSEMOH KOMaHAH MOXHO BHYHCAMTE ¢ NOMOIIBIO KOMAHALL
expr ‘getconf ARG_MAX' - “envjwc -c' - 2048. Kpome Toro, ccreMoii
HAKAAABLIBAIOTCA M OTPaHIYeHHsT Ha AAMHY OAHOIO TIapaMerpa. B npu-
BEASHHOM HIDKE TIPEMEPE TPONecc-POARTeAL TIOPORAAST HOBHIH IIpo-
mecc, KOTOPHIH 3allyCKaeT Ha BHINIOAHeHHWe mporpamMy /bin/ls ¢ ma-
paMeTpoM -l. TTOCKOARKY mpomCxOAMT MOAHAS 3aMeHa KOA@ Ipolecca-

TIOTOMKA, TO BRI3HEBATE QyHKIUID _eXit() Heoba3aTeALHO:
#include <sys/types.h>

#include <sys/wait.h>
$include <unistd.h>

int main{void)
{

pid_t pid;

int status;

if {(fork() == 0)
{

/* Teno noToMka */
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execl ("/bin/1s™, "/bin/ls", *-1", 0);
}

/* llponomkenue Tena pomurensa */

wait (&status);

printf ("Child return code $d\n",
WEXITSTATUS (status));

return 0;

}

INporpaMMa BEIBEAET CACAYIOLIIEE:
total 17
-rwxr—-xr—-x 1 nick users 9763 Cct 11 15:41 a.out
-rwxrwxrwx 1 nick users 986 Oct 11 15:20 forkl.c
—rwxrwxrwx 1 nick users 321 Oct 11 15:40 fork2.c
Child return code 0

[Nponecc-poAMTEAE HOCAE CO3AAHWSA IIOTOMEA OKHAAET ero 3aeep-
IIeHH TIPK NOMOIIH HYHKIIH wait():
#include <sys/types.h>
#include <sys/wait.h>

pid_t wait(int *status);

Ora (PyHKIHS 0’KHAZET OROHYAHM A BENIOAHSHHS IPOLECCa-IOTOMEA
(ecAl HX GHIAC ITIOPOMAEHO HECKOABKO — A1000ro M3 HHX). Bo3ppama-
eMoe yHrnuein 3navenue -—— PID zaBepmmeinerocs mpouecca. Iepe-
AaBaeMoe (bYHKI[HH 00 CCHIAKE 3HAYeHHe CTaTyCa NpeACTaBAAeT co0oH
YHCAQ, KOAUPYIOI[ee HH(POPMALHIO O KOAE BO3BPATA HOTOMKA H ero Co-
CTOAHHMH Ha MOMEHT 3aBeplIeHHE. AA HPOCMOTPa MHTEPeCYIOIIel KH-
¢dopManuy HeoOXOAMMO BOCIOABIOBATHCA OAHHM H3 MaKpOOIIpeaeae-
auit WEXIT...(). HanpuMep, Makpoonpeaeareane WEXISTATUS() poa-
BpaniaeT HOMEp KOAA BO3BpAaTa, COASpIKalllerocs B 3HaYeHHH CTaTyCa.

Ecau nponecc ncpoKAAST MHOZKECTBO IOTOMKOB 1 BO3HHUKAET Heob-
XOAMMOCTB B O’KHAQHHH 3aBeplieHns KOHKPeTHOTO TOTOMKA, HCIIOAL-

syeTcs pyHKIUA waitpid():

#$include <sys/types.h>
#include <sys/wait.h>
pid_t waitpid{pid_t pid, int *status, int opticns);

TMeperiit apryMeHT 2710f dyukiuu — PID npoliecca, 3apeplieHKs
KOTOPOTO MEI CJKMASEM, BTOpOM — 3HauyeHMe CTaTyca. TpeTHii napa-
MeTp onpeAeAseT peXxuM paGoThl (byHKITHE.

Ecau Tpern# mapamerp paBeH (, TO BROAHeHHE OpOoLEcca IpH-
OCTaHaBAHBAETCS AO TeX 0P, ITOKA XOTA OH OAHH MOTCMOK He OyaAer 3a-
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BepineH. ECAH B KauecTBe TPeTLero IIapaMeTpa MepeAaeTcs KOHCTAHTA
WNOHANG, T0 3Ha9¢HHMe CTaTyca OpHCBauBaeTCA TOABKO B TOM CAY-
Yae, ecAM TIOTOMOK YK€ 3aBeplliiA CBOE BHIIOAHEHME; B NPOTHBHOM
CAy4Yae BHIIOAHEHWE DOAMTEAS IIPOAOAIKaeTcd. ECAM yKazaH mapaMerp
WNOHANG u noTOMOK ellie He 3aBepIueH, To (yHKuA waitpid() pep-
HeT 0:

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

volid main (veoid)

{

pid_t childPID;
pid_t retPID = 0;
int status;

if ( (childPID = fork({)} == 0)

j* Teno noTomea */

execl("/bin/ls", "/bin/ls", "-1", 0):

v}while (! retPID} /* [pomoiixeHMe TeNa pOOUTeNsa */
1{:etPID = waitpid(childPID, &status, WNOHANG) ;

1}3rintf ("Child return code %d", WEXITSTATUS (status));

}
TMporpamMma BHBEAET CAGAYIOLIEE!

total 17

-rwxr-xr-x 1 nick users 9763 Oct 11 15:41 a.out
—rwxrwxrwx 1 nick users 986 Oct 11 15:20 forkl.c
~rwxrwxrwx 1 nick users 321 Oct 11 15:4C fork2.c
Child return code O

COCTOSIHUS MPOLECCA. YXU3HEHHbIN
UMK NPOLIECCA

Ha npoMesRyTKe BPpEMEHH MEXAY CO3AAHHEM M 3aBeplleHHEM Npo-
1ecc HaXOAMTCA B Pa3ANYHEX COCTORHHAX B 3aBUCHMOCTH OT HaCTyIAe-
HUA HEKOTOPHIX COORITHHA B OTIePALMOHHON CHCTEMe.
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Cpasy ke nocae co3paHus npH nmomomu ¢yHKuuH fork() mpoiecc
HaxoAMTCs B cocTossHUM «Co3AaH» — 3aMHCh B TaOAMIIE IIPOIIECCOB AAS
HEro y’ke CyllleCTBYyeT, HO BHYTPeHHHe CTPYKTYPHI A@HHBIX IIpoliecca
elle He MHHIIMAAM3HPOBAHEL KaK TOABLKO NepBOHAYaAbHasi HWHHUIU-
aAM3alusa npoliecca 3aBepliaeTcs, OH IIePeXOAHT B coCcTosAHHe «[oToB
K 3amycKy». B 3TOM COCTOSTHMM IIPOLIECCY AOCTYIIHEI BCe HEOOXOAMMEIE
PecypCH, KpoMe NPOLIECCOPHOrO BPEeMEeHH, H OH HaXOAUTCH B OYepeAHr
33Aa4, OJKHAAIOIIUX BHINOAHeHHs. Kak TOABKO Iponecc BhIOHpaeTcs
TIAGHHPOBIIHMKOM, OH IIEPEXOAHT B COCTOSIHHE « BEIIOAHAETCS B peKHMe
sIApa», T.e. BEIIIOAHSeT IPOrpaMMHBIH KOA SIApa OllepallHOHHOM CHCTe-
MEl, 00pabaTHIBalOIUNA MOCAeAHee H3MeHeHHe COCTOSHHUs Mpoliecca.
M3 3TOro COCTOSSHHSA OH MOJKEeT IepelTH B COCTOsiHMe «BHITOAHsAeTCS
B peXXKHMe 33Aa4yH», B KOTOPOM OYAET BHIIIOAHSITE y’Ke CBOH co6CTBeH-
HEI NPOrpaMMHBIN KOA. IIpM Ka)XKAOM CHCTEMHOM BEI30Be mponecc
OyAeT IEPEXOAMTE B COCTOSIHUE «BEIOAHSAETCS B peXXHMe sApa» H 06-
paTHo (pHc. 4.1).

CHCTeMHEIe BBI3OBBI MOT'YT BBIIOAHATECA AAS IOAYYEHHS AOCTYIIA
K OIIpepeAeHHEIM pecypcaM, a pecypchl MOTYT OKa3aThCsl HEAOCTYI-
HBEIMH — B 3TOM CAy4Yae U3 COCTOSIHHA «BhIIoAHSeTCH B pesKuMe Sapa»
[IpoLECC MEPEXOAUT B cocTosHHe «OXKHAaHHe», B KOTOPOM OH OCBO-
60’KpaeT NpOoLIeCCOpHOe BpeMs M OXHAAET OCBOOOKAEHHsI pecypca.
ITocae TOro Kak pecypc CTAHOBHTCS AOCTYIIHBIM, IIPOIIeCC 3aXBAaTHIBAeT
€ero, IEPeXOAUT B cocTossHHe «[0TOB K 3aITyCcKy» 4 ONATEL HAYUHAET OKHU-
AAThb BEIOOpA MAAHHPOBIIHKOM IIPOLIECCOB.

B cocrosiHuax «BHIIIOAHAETCS B peXXuMe sizApa» H «BHINIOAHsIETCS
B peXXHMe 3a)pa4yi» NAAHHPOBIIUK MOJXXET ITepPeAaTh yIpaBA€HHE ADY-
romy npoijeccy. [1pu aToM npouecc, y Kotoporo 3abpaAu ypaBAeHHe,
GyAeT epeBeAeH B cocTOsIHHE «[0TOB K 3aITyCcKy».

v
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Tpu nepeRAIOIEHHH AKTHBHOIO IPOIECCs IPORCXOANT IepeKAKIe-
HHe KOHTERCTa, IPH 3TOM SAPO COXPaHAeT KOHTEKCT CTaporo npoenecca
H BOCCTaHABAMBAET KOHTEKCT Npelecca, KOTOPOMY NepepaeTcs yupas-
AEHHE,

TTocae aapepreHrs nporecc BYAeT MepenepeH B COCTOSHRE «30M-
Gu», T. e. DIAMATH, 3AHMMaeMas TporeccoM, OyaeT ocBOGOKAESHA, 4 B Ta-
BAHIIe NPOoLEeccoB ocTaHeTcd HHdOPMalLUA O KOAe BO3BPAara npoLecca.
TMOAHOCTBIO 3aBEPHIMTE NPOLECC MOKHO IPH DOMOINY BLIAOBa (PYHK-
MK wait() mpoueccoM-poAHTEAEM.

IEZN TePMMHAN. BY®EPM3ALINA BbIBOLA

TTo ymoauaHmic cAcTeMHadA GHOAHOTEKa BBOAR/BHIBOAA NMEPEAAST
AQHHEIE Ha YCTPOMCTEO TEPMHMHAAA He CPasy MO BRINOAHEHHWH CHCTEeM-
HOTO BBI30Ba (HanpuMep, printf()), a mo Mepe HaKOILAGHHS B CHelHaib-
HOI 00AACTH DaMATH HEKOTOPOro KOAHYECTBA TEKCTa.

Taras o5AacTh NAMATH MOAYYHAd HasBaEHMe Oydepa BHIBOAA,
a Ipolecc HaKOMACHHA AAHHKIX Nepep HeMOCPeACTBEHHOR X mepe-
Addell Ha yorpoicTBo HaseiBaeTcd Oydepusanueil. AAd KaXporo
nponecca BHAgAAeTCS cBoM Gydep BBOAR/BHBOAA. AGHHEIE H3 HETO
THepeAaloTes Ha YCTPOHCTRO Mo MOCTYTIACHHY KOMAHAHR OT AADA OTle-
PanuoHHCH CHCTEME HAM IO 3anmoAHeRuHM Gydepa. McnoapzoBaHHe
npoMexyrouHoro Gydepa D03BOAAET CHALHO COKPATUTE KOAHYECTEO
obpamenul K PuIHIECKOMY YCTPOHCTBY TEPMIHAAA H B IGAOM YCKO-
psaeT pabory ¢ HEM, CrcTeMHas GUOAMOTEKa MCHOAB3YET TPH THNA
Gycdepusanun:

1) noanan Gydepusanus — uUepeAada AAHHEIX Ha (PU3HYECKOe
YCTPOHCTEBO TepMHHAAA BHITIOAHARTCSA TOALKO HOCAE TIOAHOTC 3alOAHe-
HusA Gydepa;

2) nocTpouHada GygdepH3alis, npyu KOTOPoii nepeaaia AAHHHX Ha (hA-
3HUECKOe YCTPOMCTBO TEPMUHAAA IIPOMIBOAHTCH MTOCAS BEIBOAA OAHOMH
CTPOKH TEKCTA (T. €. IOCACAOBATEABHOCTH CHMBOACB, OKaHYHBAICTIICACH
TIepeBOAOM CTPOKH, HAH IIOCASAOBATEALHOCTH CHMBOAOB, AAMHA KOTO-
PO paBHa HPHHE TePMUHAAR);

3J) orcyTcTRHe GydepHn3alid, TPH 3TOM AAHHEIe CPAa3y IepPeAQIOTCH
Ha YCTPOHCTEO, €3 NpeaBapUTeABHOTO HAKOIAEHNA B Oy¢epe BHBO-
AA.

Ipu DapasreAbHOM BHIBOAE TeKCTa HECKOABKHMMH IIPOIeccaMy
Ha TEPMHHAA BRIBOAMMEIN HMH TEKCT HAKAILAMBAETCA B OTAEARHOM Gy-
depe KaykaOTo IPOLEcca, @ MOMEHT ITOCTYIIACHHUS AAHHEIX Ha TEPMHHAA
OIPEABATETCA MOMEHTOM IIOCHAKHM OC kOMaHAR cOpoca COASPAUMOTO
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OydepoB Ha ycTpoiicTBO. B pesyasraTe HeOAMHAKOBOH AAMHEI BEIBO-
AMMBIX PA3HEIMH TPOIECCAMH TEKCTOB M HEPDABHOMEPHOT'O IPe)0CTAB-
AeHHA MM OPOLEeCCOPHOrO BpeMeHH IPH BKAloYeHHOH Oydepusanuu
BHIBOA, TAKWX NAPAAAEALHO BEINOAHAEMHX IPOINECCOB MOKET ITPOH3-
BOABHOC IepeMelINBAaThCs. To, KaKHM 00pa3oM AaHHbIe GYAYT Nepeme-
ITAHE, 3aBHCHMT OT MOMEHTa MEePESAQTH AAHHHX 13 Oyhepos mponeccor
Ha YCTPOHCTBO TEPMUHAAR.

Hampumep, Ha pHac. 4.2 Ha AMHMU BpeMeHH OOKA3aHO IOCAEAOBa-
TeAbHOE H3MEeHeHHe COCTOAHNA OydepoB BBOAA/BRIBOAA ABYX IpPOHEC-
COB, IOCASAOBATEABHO BEHIBOASAIIMX Ha sKpaH apabckue nudpuior 1 409
A ABTHHCEMe OYKBH OT A A0 F.

BEIBOA Ka’RAOTO CHMBOAA B 3THX ITPOLECCAX NPON3BOANTCA OTAGAR-
HEM orepaTopoM printf(). JKHpHEIMK CTpeAKaMH Ha PHCYHKe TOKa3aHo
BpeMs, B TedeHHe KOTOPOTro Nponecc akKTHBEH (HCIOAB3YeT NpoLeccop-
HOe Bpems), BEICOTa KAaXKAOro IpAMOYTOABLHUKA 3aaaeT oflllee Bpems
JKM3HH MPOIecca.

TIoCKOABKY EakKOIASHHe AAHHEIX B Oydepax NIpPOHMCXOAHT OOCTe-
IEHHO H MEKAY OTAGABHEIMH BrIsoBamu dryHxiiuu printf() Moxer opo-
HCXOAMTH NEePEKAIOUEHNEe aKTHBHOTO IPOLecca, AGHHEIE OYAYT Haka-

Iponece 1 [Mponecc 2
{BerBOART 12345...) {eerBOAKT ABCD...)
1 [NeperarogeHHe
AKTHBHOTO
12 NPOmecea
A
FleperArogeHse
AKTHBHOTO
npomecca ABC
123
[Tepexaovente ABCD
AKTHRHOTD Kouam
nponecca ! ABCDE cOpoca
pPOR
4 __ 4= N Pt it it
Bpems
Ha 5KpaHe BHIB
ABCDE123

Puc. 4.2. Copoc Gythepos BBOLA/ BHIBOLE NAPANNANEHD BEINONHASMBIX NPO-
Uaccos
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naupathed B Gydepax HepaBHOMepHO. O6BeM TEKCTAa, BEIBOAHMOTO
Ha 3KpaH B MOMEHT IOCTYIIAGHHS KOMAHAR cOpoca Gythepa, Gyaer 3a-
BHCeTE OT TOTO, KaKoii 00heM yCIleA HAKONMUTLCA B Oydepe, a IoCASA0-
BATEABHOCTE BHBOAR (PparMeHTOR TEKCTA Ha 9KpaH OYAeT ONPeASAITECA
MOCAEAOBATEARHOCTEIO cOpoca OydepoB Ha 3KpaH.

Aas TOro YTOGH M20eXaTh 3TOH MPoOAEMEL, MOJKHO OTKAIOTHTE 5Y-
cdepusanuio. 3To0 MHHUMHU3HDYET 3aACPIKKY MEKAY BLITOAHEHHEeM
KOMAHAH BRIBOAA AQHHKX M DEAABHEIM MOABACHHEM TEKCTa Ha TepMH-
Haae.

Yinpaeaerue Oydepuszanveii nponssoanTcs (hyHKIHEH setvbuf():

#include <stdio.h>
int setvbuf (FILE *stream, char *buf, int type,
size_t size);

ApPryMeHT stream 3apaeT HMA IIOTOKA BBOAA/BEIBOAR, AAS KOTODOTO
H3MeHsaerca pexXuM Gydepusanuy; buf sapaeT yKasaTeAb Ha OOAACTE
naMATH, B KOTOPO# XpaunTca Oydhep; type cnpeaeaser T Gydepuia-
MK ¥ MOJKeT HIPHHHMATD CACAYIOLIHE 3HAUCHUA:

m _IOFBF — noanas 6ydepnianus;
m _IOLBF — nocrpounan SydepHsans;
m _IONBF — orcyrcrere GygpepH3anni.,

ApryMeHT size sapaeT pasMep Sydepa, Ha KOTOPHH CCEIAAETCS YKa-
aareAasb buf,

AAg oTRaroveHus GydepHsaliy CTAHAADPTHOTO [IOTOKA BRIBOAA
MOKHO HCIOAB30BaTh OV(hep HYA€BOT'O pa3Mepa M BHIZBATh (PYHKIHIO
setvbuf() caeayromuM oSpa3zom:

setvbuf (stdout, (char*)NULL, IONBF,();

PexoMeHayeTCA BEI3RIBATE 3Ty (PYHKUHMIO B Hadare paboTH Ar0boil
NpOrpaMMEl, MOPORAAIONIEN IIPONECCH, KOTOPHE BHBOAAT AAHHHE
Ha OAMH H TOT JXe TePMIHAaA.

Kpowme Toro, cymecrsyeT thyHrus setbuf(), koTopas nossoaser cae-
AQTE TO e caMoe, uTo M PyHKOuA setvbui(), ecau TpebyeTest OTKAIOUHTE
Bydep uaH 3aparh HOBEIE Gydep Ge3 namenerns Tuoa Oydepraanum.
J71a (pyHKIUMH UMEeeT CACAYIOIIHI HHTepdelic:

#include <stdio.h>
void setbuf (FILE *stream, char *buf);

CoOTBETCTBEHHO, OTKAIOUUTE OydepH3anmio MOKHO CAGAYIOINIMM
obpaaom:

setbuf (stdout, (char*)NULL) ;
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SRS I

KOHTPOJIbHbLIE BOAPOCHI

iKakve NnapamMeTps! xapaKkTepu3yIT NPOLIECC B 0NepPaLMOHHON CUCTe-
me?

Kakue cocToaHua NPOXOAMT NPOLBCS 38 BREMA CBOSIA XN3HN?
Kakan koMaHpa cosgaeT HOBLIA npouecc?

Yo nponcxoauT npu BbnanHeH tyakumm fork()?

Kaxyio pons urpaer cucTEMHbINH 8bi30e wait()?

HanviukTe NporpaMmy, Nopoxaatoilyn 10 cCaoMX NOTOMKOB, KOTOpLIe
3aBepLUaIoTCA C KOpOM 803BpaTa, PABHLIM HOMEPY CBOEero npouec-
ca.



SAO0AHWA

S13bIKW YNPABNEHUA 3AOAHNAMM

KomaugHbHi UHmMepnpemaQmnop — 3TO MpoTpaMMa, 3alyIeHHas B Te-
YyeHHe Bcero ceaHca paboTH noabzosaTeas ¢ OC. Ee ocHOBHAA PyEK-
I[HA — BRITOAHEHHEe KOMaHA, MOAL30BATEAS, 3aIIHCAHHEY Ha A3LIKe AAH-
HOTO KOMaHAHOTO MHETEDIIPETATOPA, M BHIIOAHEHHE 3THX KOMaHA AHGO
HeIIOCPEACTBEHHO (BCTPOSHHEIMH B HHTepIpeTaTop CPeACTBaMH), Au60
ITyTeM BEIZ0BA APYTHX NPOTPaMM.

OCHOBHEIM CrocoBoM B3aHMOAEHMCTBHS KOMBHAHOIO MHTeplIpeTa-
TOpa C HOAL3OBATEAEM ABASETCH HHTepdeiic KoMaHAHOH cTpoKu. Ipn
TakoM cnocofie B3aMMOAEHCTBMSI B Ka4eCTBe OCHOBHOTO YCTpOIICTBa
AAsA paloThL C CHCTEMOM HCIOAB3YETCHA mepMuHar. TEPMHHAA CAYAKUT
AAs oTobpasReHNs HHPOpPMAaoMHU H BBoAAa HHGOPMALUH IOAL3OBATE-
reM. QUAMYECKA TepMHAHAA — 3TO MOHHMTOpP M KhaBHarypa. Aormue-
CKM, C TOUKH 3PeHN OlIEPAllHOHHOM CHCTEME], TEPMHHAA — 3TO Habop
H3 AByX dadiroe. OaMH U3 ITHX (hatiroB CAYKHUT AAI BBOAA HHDOpMA-
IIHMH (KOTOPAs IOCTYIIAET C KAGBHATYPHI}, APYTOH — AAS BRIBOAA HHGOP-
MALMH (KOTOPpas BHBOAKTCSA Ha DKpaH).

B HEKOTOPRIX ONEPANHOHHEIX CHCTEMAX TepMUHAaA 00pasoBaH OA-
HUM haflAOM, KOTOPHIL HCHOAB3YETCS H AAS YTeHHS, H AAS 3alHCH.
Quandecroe yCTPOHCTBO IIPH 3TOM ONPEAGAACTCA PERHMOM PabOTE
C paitnoM — 2aNKCEIBacMEe B palin AAHHELE IIOMAAAIOT Ha SKpaH, BBOA,
€ KAABHATYPH HaloaHseT daiia AAHHEIMHE, KOTOPEE MOTYT GHITE IPO-
YHUTAHHI,

CHrHanOM AAG Havana pabOTHL CAY’KWT BEIBOAMMOE HAa 3KpaH Itpil-
FAGWEHUe KOMQHGROU CMpoOXW, MAHM OPOCTC NPUrAgiieHte, — IOCAe-
AOBAaTEALHOCTE CHMBOAOB, YKA3HBAIOWIAA HA TO, 4YTO MHTEpIpeTaTop
OKMAAET BBOAA KOMAHAEL. TunuuyHoe npuraamenne 8 UNIX-cucremax
BBITAAIAMT KaK

$
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Broa KOMaHAH 3aBepillaeTcs HaKaTHeM Kaapuuid [Enter], mocae
gero HHTepOpeTaTop HauHHaeT BEIDOAHeHHe KoMaHAH. HampimMep,
MOXXHO BHEeCTH M4 (haiias, COOTBETCTRYIONMETO TEPMUHAAY. JT0 AeAa-
eTCA NPH NOMOIITHA KOMaHAR tty:

5 tty <Enter>
/dev/console

$

3aeck /dev/console — umMa haling, KOTOPHIL HCMIOABIYETCA AASL BEI-
BOAA AQHHEIX ¥ CYHTEIBAHHA BBOAA IIOAL3IOBATEAT.

KOMaHAR NOAB3ICBATEANA MOTYT IOAABATECA AMOO B AMAAOTOBOM pe-
JKHME ¢ TepMHHaAa (IpH IIOMOIOH HHTepdelca KOMAHAHOM CTPOKH),
ARGO B MAKETHOM pexXuMe — 6e3 y1acTHs NoabaoBaTead. [Ipu pabGore
B DAXEeTHOM peXHMe IIOCACAOBATEABHOCTE KOMAHA, 0QOPMAAETCH B BHAE
TEKCTOBOIO (hatira. [TOCASAOBATEABHOCTE KOMaHA ONPEASATET 3AAHUE,
BHINOAHAEMOE KOMAHAHEIM MHTepIpeTaTOpoM. UMeHHO MOaTOMY A3EI-
KK KOMaHAHKIX HHTEPIPETAaTOpOB HA3HIBAIOT TaloKe A3LIKAMM YIIpaB-
AeHWS 3aaaHMAMH. (Dalin, ONpeAeASIOMMi 3aAaHHe, TaCTO Ha3HBASTCH
CIIeHapHeM.

SI3LIK YUPaBACHUSA 33AAHHAMH AOAKEH ODAAAATE CAEAYIOTIHMH
cBolcTBAME!

8 HMETh CPEACTBA OHPEASACHHH IOCASAUOBATEABHOCTH BHIIOAHEHHA
oporpaMM B 3aAaHHMM M CPEACTBA ONIPEACACHHA HCIIOAL3YEMEIX pe-
CYPCOB;

® pMeThb CPEACTBA ONPEAGASHUS THIIA BRIIOAHEHHA IPOrPaMM (OCHOB-
HOH perXuM, GOHOBRIA PEJKHM, OlIpejeAeHHe IPHOPHTETA U T.IL.);

# pMeTh CPEACTBa ONPEAEACHHS YCAOBHIL BEINIOAHEHHA uacTell 3aAa-
HHA H BETBACHWA 33 \aHNUA;

N HMeTh CPeACTBA MPOBSPKH COCTOAHMS pecypcos OC {(GdaliroB H Ipo-
LeccoB) M MX CBONCTB (HANIPUMEP, IPAB AOCTYIIA).

NAKETHAS OBPAGOTKA

PaGoTa c 3aAaHHAMM MOJKET BHITOAHATHCA B ABYX PeKMMAX: B AMa-
AOTOBOM peXXKUMe M B peKHMe NakeTHoH o6paboTKu.

Pa6oTta B AMAAOroBOM peXXHME IOAPA3YMEBAET IOCTOTHHEI ATAACT
¢ OOAB30BATEAEM BO BPeMS BEITOAHEHW 33paHHA. B Aanore ¢ MOAR30-
BaTeAeM IO Mepe BO3HHKHOBEHHA HeOOXOAMMOCTH ONPEASAAIOTCA IIa-
paMeTpHl BLINOAHEHUS KOMAHA H TIPOTrpaMM, BXOASIIIUX B 3aAaHHe.

Ecau BpeMs BHIOAHEHHA 33AAHHSA 3HAYMTEARHO (Yackl HAH AHH],
TO AMAAOTOBEIH peXXHM paGoTH MOXeT GKa3aThCAd HellPHeMAEMEIM, TI0-



CKOAEKY ITPH BEITIOAHEHMH 38AAHHUA NoTpelyeTcs MOCTOSHHOE IDHCYT-
CTBHE ONEepaTopa 2a TepMHHaAAOM. OAMH M3 ¢cI0cOGOB CHIDKeHHS Ha-
TPY3KH Ha ollepaTopa B AQAHHOM CAyYae — COCTaBAGHHE 33AaHUA TaK,
yTOOK OHO BHIIOAHSAOCH B IIAKETHOM DEKHME.

B nakeTHOM peXMMe BCe HeoOXOAMMEBIE AAHHLIE M MApPaMeTphl ro-
TOBATCA AC HAa4aAa BHIIIOAHEHHWS 3AAAHMA B BHAE NaKeTHoro cgatiaa.
BLIOAHEHHE CaMOTO 38AAHKS IIPOM3BOAUTCA 063 yyacTus oneparopa,
4 BCe AHATHOCTHYECKHe CoobnieHNsa U coobiennsa o omubKax HakKa-
TAHBaIOTCA B ¢raliraX IPOTOKOAA BHITOAHEHMA, AMATHOCTHYeCKHe CO-
o0IIeHHA B IAKeTHOM DeXXHUMe TaKJKe MOTYT BRIBOAMTHCA Ha TePMHHAA
TI0 Mepe UX BO3HHKHOBEHNS, HO IPH 3TOM NOAL30BaTeAID ITOCAS 3aBep-
LIeHWA BHIIOAHEHMS 33paHHA OYAYT AOCTYITHEI TOABKO MOCAGAHHE CO-
ofmeAns, KOTophle ORAHM BRIBEASHEI Ha 3KpaH. ECAM KOAMYECTBO AH-
aTHOCTMYECKHMX coOGLIeHMH IpeBHINAET KOAHIECTED CTPOK TERMHHA-
A&, TO NepBrIe CoobIeHua OyAYT IOTePAREL.

AAsl mepepgud 3apAHHIO AQHHEIX AQ BBRIMOAHEHMS HMCMNOABIYIOTCS
napaMeTphl 3apaHuda. Ecau sapanne o6padaThipaeTcs KOMAHAHBIM HH-
TEPOPETATOPOM, NPEACCTABAIIOIHM HETend(eic KOMAHAHON CTPOKH,
TO NApaMeTphHl 3aAaHKid ONPEAEAdIOTCA KaK [apaMeTphl KOMaHAHOM
CTPOKH,

KomanaHas cTpoKa mpeacrasageT coboll TEKCTOBYIO CTPOKY, B KO-
TOPOH YKA3aHO HMH BHIIHIBAEMOTO 33A8HHA H IIeDeAABAeMEIE €My
napaMeTphl. Bce MapaMeTPhl OTAGAAIOTCA APYT OT Apyra CHMBOAAMH-
paSASAMTEAAMM, HanpuMmep Lpobesami. ITapaMeTphl — 3TO CTPOKH,
KOTOPEIE MOTYT NPEACTABAATE COOOM 4HCAOBEIC KOHCTAHTEI, TOCAGAQO-
BaTeABHOCTH CHMBOAOR, HMeHa (hafAoB U YyCTpoHCTB ¥ T. 1. MHaTepnpe-
Tal|s NapaMeTpOB NO3KIMOHHAA: NapaMeTphl pasAMYaloTCa 110 pa3je-
AWTEASIM ¥ IO3TOMY HEeAL3d OIIPEACAUTE TPETHH NIapaMeTp, He onpeaae-
AMB OEeDBHI M BTOpO#. IlepepaBaeMile IapaMeTpRl, Booblle TOBODA,
He AOAJKHEI COAEDKATE CHMBOABI-DA3ACANTEAH H PA3AHUHEIE YTIPABAS-
ronHe Koakl, OAHAKO MOKHO MCIOAR3DBATH NPOSEeA B TEKCTE MapaMe-
Tpa: ero 3aKAIOYaioT B ABOHHEE KaBRIYKH,

MaKCHMaABHOE KOAMYECTRO IapaMeTpOB, KOTOPOe MOKHO IePeAATE
KOMAaHAE, CIIPEACATSTCA MAKCAMANEHOH AAMHOH TOAY1eHHOH KOMAHAR
H cucremoil, B pasHBIX cUCTEMaxX 3TO YHCAO BapwsHpyeTcd. CoraacHo
cranaapry POSIX apsEHOe 3HAYeHHe He AOAKHO OBITh MeHBIIe, 9eM
4096, Cammurii mpocro#t cioco$ y3HATE OTPAHHYEHHE HA AMMHY CTpPO-
KH — 3T0 BHITOAHATE KOMaHAY

xargs ——show-limits

AaHHad KoOMaHAA NTO3BOANT Y3HATH OTPAHHYEHHS, HAKAAARBAEMEE
pamredi cucremoit. Tak, B cucTeMe «KOHTPOAR 3HAHHH» MPHUCYTCTBYET
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3apaHHe give.sh, NIpeAHA3HAYCHHOE AAM BRIAAYH OIPEASACHHOMY CTY-
AeHTY BapHaHTa KOHTPOABHOI paGoTHI Mo 3apaHHOMH TeMe. TUnUyHas
KOMAQHAHAHA CTPOKE AAS BRI30OEA 3TOrC 3apAHHA GYAET BLITAAAETH CAE-
AyomuM o6pasoM:

give.sh 1l 5 vasya

3pechk give.sh — uMa sapanns; | — DepBLIA NapaMeTp 3aAAHNE,
ONPEAEAAIOIIMI HOMED TeMEl; 5 — BTOPOH NapaMeTp 3aAAHHA, OMpeAe-
ATIOIKIE HOMEP BaAPHAHTA; Vasya — TPeTHii TapaMeTp, ONPeASASIOMHKI
HM# CTYACHTA, KOTOPOMY BEIAAETCH 3aAAHHUE.

Pe3syAsTaT BBIMOAHEHHMA 33AAHUA 3aKAIOYAeTCA B HIMEHEHHM HH-
POpPMAIIMOHHOTO OKPYREHHA 38AAHMA — COACPKHMOro M COCTCSHHSA
¢ailir0B ¥ RATAAOTDB, — 3alyCKe UAHM OCTAHOBE ADYTHX 3AAAHHKH H [Ipo-
TPaMM MOAL30BaTeAss, OTUET O PE3YAETATE BHIOAHEHHA 3aABHUSA, KaK
YK€ POBOPHAOCH BRIIIE, MOXKET GHITL BLIBEACH Ha HKpaH HAHM B Gaia.
Aad obAerdeHNs ABTOMATHIECKOH 06paboTKH pe3yAbTaTa BRIIOAHEHHS
33pAHMS B KOHIE ero BLIIOAHeHHA (hopMHPYeTCs KOA BO3BpaTa — THC-
AOBOE 3HAYEHME, XapaKTePUIVIOH[Ee YCHelIHOCTE BEITOAHeHHA. KoH-
KperHEe 3HAYCHHS KOAOB BO3BpaTa OIIPeASrAIOTCA B TEKCTe 35AaHHA,
AOCTYTL K KOAY BO3BPaTa 3aAaHMA MOKHO IOAYYHTE HEMOCPEACTBEHHO
MMOCA€ 33BEPIIeHHA IPH IOMOILH CNEUMAABHBIK CPEACTB KOMAHAHOTO
HHTEpOpPeTaTopa.

Tax, B cucTeMy «KOHTDOAL 3HAHMI» BXOAMT 3apaHue look.sh, opea-
HasHaYyeHHOE AN HOPOCMOTpAa KOAMYECTBa BAPHAHTOB IO 3apAHHOMN
TeMe, KOTOPble HAXOAATCA B paGodeit o0AaCTH IpenoaaBaTeas. Aad 3a-
OyCKA 3TOTO J4AAHUA eMY IepeAaeTcs HoOMep TeMbL:

look.sh 3

B peayArTaTe CBOErO BHIOAHCHHA 3ajaHHe POPMHUPYET YKCACBOM
KOA, BO3BpATa, PABHEIM KOAMYECTBY BApPHAHTOE N0 3apAHHOH TeMme,
H BOZBPALIAET £T0 TIPH CBOEM 3aBePIIEeHMH. 3TOT KOA BO3BpaTa MOXeT
OLITE CYMTAH NOAL3OBATEASM MAH ADYTHM 33AaHHEM.

B macrodillee BpeMa AMAAOTOBHI peyXuM GoAee TPHBEIYEH AAS KO-
HEYHOTO NOAL30BATEeAd (HanpuMep, GOABIIAHCTRO NMPOrPaMM, 3aMyCKA-
eMEX II0A YIIPABASHHEM OoepaliuoHHoM cucTteMel Windows, paGoratoT
HMEeHHO B AMAAOTOBOM pexmme), TeM He MeHee IAKeTHHHA Pe/KHM BEI-
UOAHEHUS MOXKeT OHITE YAODEeH AAT ARTOMATU3ALNH MHOIEX PYTHHHBIX
onepaumid, [ToaToMy IpakTHYeCKH BO BCEX ONEpAIMOHHBEIX CHCTeMax
CYLIECTBYHOT KOMaHAHEIE HHTEPIPETATODEL HAR AHAAOTHYHREE MM NPOo-

TrPaMMHEE CPEACTBaA, MO3BOAAIOINME BRIICAHATE 33AAHHA B HAKETHOM
pexuMe.



OBLLVE NPUHLMMBI A3BLIKA
WHTEPMNPETATOPA BASH

CHHTARCHC AIEIKA YIPABACHHS 33 AAHUSIMH ONTPEACATETCS HCTOABSY-
€MEIM KOMaBHAHEIM HHTepPIpeTaTopoM. B AaHHOM y9eSHHKE B KaUeCTBe
6a30BOT0 MCHOAB3YETCS KOMaHAHEIA HETepnperaTop BASH (Bourne-
Again Shell). [Tpu paGoTe B AMAAOTDBOM pEREUMe KOMaHAH BASH BBO-
AATCS C KAABMATYPH B OTBeT Ha OIpHTAallleHHe KOMAHAHOM CTPOKH.

3aaanud, OPopMASEMEIe B BiAe (haliAOB, COCTOAT M3 ABYX YacTel —
3aroAOBKA, ONMPEASASIOIIEro UMA KOMaHAHOTO HHTEPIPeTaTopa H IyTE
K HeMY, 1 cOGCTBEHHO TeRCTa 34AAHHA, 3aTOACBOK HAYMHAETCA C IMep-
BOTC CHMBOAA IIepBOM CTPOKM dalird 3aAAHHA M AAA HHTepaperaTopa
BASH BRITASAUT 0ORIMHO CAGAYIOIIHM o6paszoM:

#!/bin/bash

3aech «#n — CHMBOA KOMMeHTapHs. Bce CHMBOABI, ROTOPHE HAXO-
ATTCHA Ha CTPOKE [IOCAE CHMBOAA «#» U He BOCIIDHHHMAIOTCS HHTEepIIpe-
TATOPOM KaK KOMaHARI, HTHOPHPYIOTCA NPH BRITOAHEHWH 33AaHHA.

3aroAOBOK SBASIETCA KOMMEHTapueM 0co60ro BHAA 3a CUeT TOT'O, YTO
Cpasy 32 CHMBOAOM +«#» OMellleH CHMBOA «!», KORCTpYKIHA «#l», GyAy-
UM NoMelleHHoH B Havaao dalina 3aAaHHA, CHTHAAHINDYET O TOM, 4TO
NOCAE Hee 3ANNCHBAETCA NMOAHOS MMS MCHoAHAeMoOrc daifina KOMaHA-
HOTO HHTEPIIPETATOPA.

Tloche 3aroADBKa CAEAYET OCHOBHAA 9acTh CIEHAPHSA — IOCABAO-
BATEABHOCTL KOMaHa,. OAHA CTPOKa CIeHAPHA MOKET COASPIKATE OAHY
1Al Goree KOMAHA, KOMMEHTAPHH HAHM OLITE MycTolH, Kak mpaBHAO, OAHA
CTPOKA CIIEHADHA COASP/RUT OAHY KOMAaHAY, IpK GOABIIEM KOAHYECTRE
KOMaHA Ha OAHOMH CTPOKE OHY PasAeAIOTCS TOUKOH ¢ 3anaToi.

CHHTAKCHIeCKH BEI30B OoApIDMHCTBa XomaHp BASH cocrout
H3 ABYX JacTei:

<HMMA KOMAHIOH> <IapaMeTph>

B xavecTBe MMeHH KOMAHALI MOJKET BHICTYNATE AHBO BHYTPeHHNAA
KoMaHpa BASH, auGo umsa daiira, COASDKAIETO KOA NMPOTrpPaMMEl AN
TEeKCT 33AaHNA,

KpaTxuii cnpaBCoYHKK IO HaWOOASEe JaCTO OPHMeHsIeMBIM KOMaHAQM
BASH M BHEIIIHMM IIPOrpaMMaM MPABEAEH B NIPAACKEHUH 2.

Ecau KOMaHAA U €e NapaMeTPEl CAMIIKOM AAMHHEL, TO MOXHO BOC-
MOAB3OBATRECA CHMBOAOM IlepeHoca «\», [Tocae yKasaHnsa 3TOro CHMBO-
Aa MOKHO MPOAOAKHTE 3allCE KOMAHAR Ha CAGAYIOIMEN CTPOKe, a Ko-
MAHAHEIN HHTEPIIPETATOP OYAST BOCMPHHHUMATE BCE, YTO 3AMMCAHO fo-
CA€ CHMBOAA NIEPEHOCA, KaK IPOAOATKEHHS KOMAHARL
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AAL TIPOCMOTPA AOKYMeHTallHH 0 KoMaHAAM BASH MO’RKHO BOCTIOAR-
30BATECA BCTPOSHHON CHPABOYHOMN CHCcTeMoil man. Ara BLI3OBA CTPAHH-
url noMouid BASH Heo6xoauMo BeecTH «man bash». Onucadmne BCTpo-
eHHEX KoMaHp BASH naxoawrca B pasaene BUILT-IN COMMANDS.

AAd OPOCMOTpa CHPaABOYHON CTPAHMIIE O AIOGOIH KoMaHpae UNIX
HeoOXOAMMO BBI3BATE MAN C OApPaMETPOM — HMeHeM KOMAaHABL. AAsd
MOUCKA HA3BAHHH KOMaHA M MOAYUEHMA KPATKOTO UX OIHCAHHA MOXK-
HO BOCIIOAB3OBATRCA NPOrPAMMOI apropos. HanpiMep, BEIZ0B apropos
edit BHBEAET Ha 3KPaH CIIHCOK BCeX CNPABOYHEIX CTPAKHIL IO IPOrpaM-
Mawm, B Ha3BaHWH KOTODHX BCTPEYaeTCd NOACTPOKA edit.

NEPEMEHHbIE

TIp# HATMCAHUH 33AAHHI CYILECTBYeT BO3IMOXKHOCTE OUPEAEACHHSA
¥ HCTIOABLIOBAHHA NepeMeHHEIX (AHAAOTHYHO TOMY, KaK 3TO AGAAeTCA
IpY NpOrpaMMHMPOBAHHH Ha A3BIKAX BRICOKCTO ypoBHH). CylllecTBy-
T ABA THNA NepEeMeHHHX: BHYTPeHHHWE IIEPeMeHHEe H NepeMeHHLe
OKPY’KeHMS, T. €. IEpeMeHHHe, 3aAaHHHe B coerHassioi o6aactn OC
U AOCTYTIHEIE BCEM BHIOAHSIEMEIM IIporpaMmam. [lepeMeHHEe OKpY-
JKEHAA — YacTh TOr0 HHPOPMAHOHHOrC OKPYKeHHs, KOTOPOe BAHAET
HA BEINICAHEHHE IPOrpaMM IOALIOBATEAA.

5.4.1. PaboTta co 3HaYeHWAMM NepemMeHHbiX

[Npu obpameHUH K NepeMeHHOH, 3HAYCHWe KOTOpOH He OOpeAeAe-
HO, P BRINIOAHEHHH 3apaHHA GyAeT BO3HHKATH oIIUOKa. 3TO CBA3AHO
¢ TeM, 970 B BASH cyulecTByeT pa3aKLia MeXKAY OTCYTCTBHEM 3HAUYeHUA
¥ IycTo# CTpoKOM. Aas Toro 9To6n H3berxaTh HOABACHHSA OIHHOKH, CY-
ECTBYIOT PA3AHYHEIE CIOCOGHI AOCTYTIA K 3HAYeHHK) NepeMeHHOM:

m $var — noAydeHHe 3HAYSHHN IepeMeHHOH var HAM IIYCTOTO 3Haue-
HM#, €CAM OHA HE HHHUIIMAAH3IUPOBAHa;

a ${var} — aHaroruyHo $var;

m  ${var-string} — noayyeHne 3HAUEHNI NepeMeHHOMN VaT, ECAH OHa OlTpe-
AGAeHA, A CTPOKH string, ecAM iepeMeHHas var He ONPEeARACHA;

u ${var:=string} — nmoAy4YeHHe 3HAUCHUSA NepeMeHHOH Var, eCcAH OHa
OTIpEASASHA, HAH CTPOKH string, ecAl epeMeHHAs var He onpeAeae-
Ha. [TpK 3TOM €CAH 3HaYEeHHE MepeMeHHOH var He ONPeASASHO, TO et
TaKJKe MPHUCBAHBAETCA 2HAYeHHe string;

m  ${var:?string} — moayJeHme 3HaYEHHS HepeMeHHOH var, eCAH OHa
omnpeaeaeHa. Ecall 3HaueHNe NepeMeHHOH var He OIpPeAeAeHO, TO BEI-
BOAMTCA CTPOKA String ¥ BEIMOAHEHAE 3aAABHA NPEKPAIIaeTcs;
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B ${var;+siring} — noaydaeTcs 3HaveHHe string, ecAM DepeMeHHAaA var
onpeAeAeHa, HAH ITCTOe 3HAYeHHe, eCAH epeMeHHas var He ofpe-
AereHa [8].

Henoar3oBaHWe NMOACTAHOBKHM 3HAYEHUA sString BMeCTO 3HAYCHHA
nepeMeHHOR MOKeT ORTE YAOGHO, HAalpEMep, B CAGAYIOIIEM cAydae:
TIPEATIOAOIKMM, YTO 3aAaHHE BEIBOAUT Ha 3KpaH (halia IpH DOMOIIH KO-
MaHAEI cat. Mma BaBoayMoOro raiiag COACPXRUTCS B NepeMeHHOH OKPY-
sxeHuA. Ecau nepeMeHHas KPyKeHHS HE 33AaHA — NOACTABASETCH 3a-
paHee 3apaHHOE MMA (atira:

cat ${FILENAME:-/home/sergey/default.txt}

Taxk, ecant He onpeaereHa nepeMeHHas FILENAME, koMasaa cal BE-
BEeAeT Ha KpaH daiia

/home/sergey/default.txt.

5.4.2. CnctemHuie nepemeHHbie

Kpome nepeMeHHHIX, OIPEACATEMEX IOAE30OBATEAEM, CYIIECTBYIOT
TAKKE BCTPOEHHREIE CUCTEMHEIC MepPeMeHHEe KOMAHAHOTO HHTepnpe-
traropa BASH. 3Tu nepeMeHHEIE HMEIOT CTAHAAPTHHE MMEHA U (HK-
CHPOB3HHYI) TPAKTOBKY, DM TOM WX JIHAYCHHS NPHCBAMBAIOTCA KO-
MaHAHRM HHTePIpeTaToOpOM, IOAL30BATEAE MOYKET TOABKO CIHTATH HX,
HO He MOMKeT ABHO H3MEeHUTh.

B BASH onpeaeAeHH CACAYIOIOHE BCTPOEKHEIE NePeMeHHEIe:

1. $7 — Rop BOZBpaTa TOCASAHEH KOMaHARL BO3Bpar M3 clieHapus
NpoU3IBOANTCS KOMaHAOH eXit ¢ yKa3aHHeM KOAQ BO3BpaTa:

(exit <xon BozBpaTa>)

Koa BO3BpaTa MOXET CAYKHTb AAH YNIPABACHHS BHIIOAHEHHEM 3a-
AAHUS, HAIlpHMeD TIPH TOCASACBATEALHOM HOUCKE CTPOK B (hatiae. B 3a-
BHCHMOCTH OT KOAQ BO3BpPATA NPOTPaMME TIOHCKA ITOACTPOKH B (aiire
grep MOXHO ARG BHAATE coobinerue of olH{ke, eCAM HYy XKHAA CTPOKA
He HalaeHa, AR00 IPOAOARMTE OHCK cAeAyIolell CTPOKH.

2. $# — YHCAO TAPAMETPOB KOMAHAHOM CTPOKH BHI30BA 3aAaHMS;

$1, ..., $9 — opu NOMOUY ITHX TEPEMEHHBIX TIPOMIBOAUTCA MOACTA-
HOBKA 3HaYeHHH 0apaMeTpOB, YKa3aHHHX B KOMaHAHOH CTpPOKe, BH-
spaBmei 3apanue, [epemMennoit $1 COOTBETCTBYET NEPBHIIL NapaMeTp,
nepeMeHHON $9 — ASBATHIA.

Ecap cymecTByeT He06X0AHMOCTE B AOCTYIIE K [IapaMeTpaM, CAEAY-
IOLIHM 3a A@BATEIM, NCTIOAB3YETCS KoMaHAa shift, caBuracmas «okmo»
A3 ACBATH DAPAMETPOR BIIPABO MO CNHCKY apaMeTpoE (puc. 5.1). [Mocre
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Puvc. 5.1. Cgevr okHa
napamMeTpoe

AlIB|C|D|E|(F|G|H|I]|J]K

Bl $2 $3 $4 §5 $6 $7 $8 $9
shift— $1 $2 $3 $4 $5 $6 $7 $8 $9

BRIMOAHEHUS KoMaHAH shift BTopoll mapaMeTp CTAHOBHTCA AOCTYIIHEIM

gepes mepeMeHHYI0 $1, & AecAaTeil — qepes $9. KOAMTECTBO BEIIOA-

HeHWH KOMaHAH shift He orpannyeHo. OAHAKO HYXKHO YYUTEIBATE, YTO

B MOMEHT, ROTAA IIOCAGAHUIH napaMeTp KOMaBAHON CTPOKH MOKeT GHTE

TIOAYYEH MOACTAHOBKOM 3HaueHHs nepeMeHHoi $1, mpu MOACTaHOBKe

3HaUeHWI nepeMeHHbIX $2, ..., $9 6YAYT NOAYIEHE TOABKO IMTYCTHE CTPO-

K. OGpaTHOro CABUIa IIapaMeTpPOB He MPeAyCMOTPEeHO.

HacTo GrIBaeT HEOOXOAMMO 3AIIHACATE B 3AAAHHH CTPOKY, COCTOAIYIO
M3 HMeHH [epeMeHHOH H (GUKCHPOBAHHOM YacTH, HAalPHMEp CTPOKY
Bupa $ABC, B xotopoii $A — nepemennas, a BC — dmxcapopanHas
TeKCTOBas ¢TpoXa. [1pH Takoi ¢opme 3anncu BASH He cMoReT pasan-
YHTE KOHel] HMeHH IlepeMeHHoH H Ha9aA0 TeKCTOBOM CTPOKH, IOCKOAB-
Ky HEM3BECTHO, MMEAACE B BHAY TepeMeHHa® A u cTpoka BC, nepemen-
Haxa AB u cTpoxa C uau nnepemennas ABC.

HMIMeHHO B ¢BA3W ¢ 3T0M HpofAeMOA HEBOIMOXKHC OOpamenue 60-
Aee yeM K 9 mapaMeTpaM KOMaHAHOMN CTPOKH NPH HOMOIIH CHCTEMHEIX
nepeMeHHHX $1, ..., $9: npn 3amucu $19 HeM3BECTHO, MMEACH B BHAY
19-i1 napameTp KOMaHAHOL CTPOKHM HMAH IIEPBEIH, 32 KOTOPEIM CAGAYET
TEKCTOBasl CTPOKa «9».

AAdg pemreHus 3Tol TpoOAeMH B HOBHIX BepchaaX BASH (2.0 u crap-
mre) ACGABAGHE! CHMMBOARI BEIAGACHHA MMeHH NepeMeHHON — uryp-
HEle CKOOKH. AAS AOCTYIIA K IEPEMEHHOH MCIOABSYETCS CHHTAKCHUC
${umn nepemenoii}.

[TpH MOMOLIM CHMBOAOB BLIAGASHHI HMEHH IIepeMeHHOM BOSMOKEeH
AocTyn GoAee YeM K 9 mapaMeTpaM: AAT TOTO B Ka4eCTBe HMeHH Iepe-
MeHHOI! YKaskIBaeTCA HOMED mapamerpa (8 saae ${n}, rae n — aoboe
Heaoe gucAo). [IpH AOCTYIIE K MapaMeTpaM HNpH HoMoInd ${n} Takxe
YIUTHIBAETCA AeHMCTBHE KOMAHAKL shift:

s $* — B 3TOH NepeMeHHON XPaHATCA BCe MAapaMeTPH KOMAHAHOM
CTPOKH, NepeAaHHbIe 3aAaHK10. Bce mapaMeTphl B AHHOMH DIepeMeH-
HOHM IPEACTAaBAAIOT COO0H EANHYIO CTPOKY, 3aKAIQYEHHYIO B KABRIY-
K, T.e.$+="$1$28$3.."

= $@ — B 370 HePeMeHHON XPAHSITCH BCE ApAMETPH KOMAHAHOMN CTPO-
KM, MepeAAHHEIe 3aAaHUI0. KasKABIH ITepeAaHHEIE TapaMeTp B AGHHOMI
nepeMeHHOH 3aKAIOYEH B KABLYKH, T. e, $@ = "$1" "$2" "$3" ...;

® $0 — B 3Toil MepeMeHHON XPaHUTCA UMs (haiAd BHIIOAHSIONIETOCH
3apaHus. C ee NOMOIIBIO MOKHO OPTaHW3OBHIBATL PEKYPCHBHEIMN
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BHI30E 33A4HUA, HE 3aBUCAITHE OT KMeHH ero ¢atiaa. MHbBIMU cAoBa-
MM, BEL3OB

exec $0

BCETAA PEKYPCHBHO BRIZOBET TO JKe CaMoe 3aAaHie BHE 3aBHCHMO-
CTH OT HMEHH ero0 (hadra.
B ravecTBe npuMepa HCNOAL3CBAHHS CHCTEMHEIX ITepeMeHHBRIX IPH-
BEAEM CAeAYIOIIee 3apaHIe Ha A3kIKe BASH:

#!/bin/bash

while [ "$1" != "nn ]; do
echo $@

shift

done

3apanHe B UXA€ BHBOAUT NPH ODOMOITH KOMAHAHR echo Bee mepe-
AAHHEIE eMy napaMeTphi. [Tocae KasAOro BEIBOAA OKHO NApaMeTpoB
CABHMraeTcs IIpH noMomy KoMaHAR shift. BenioaHeHHe 3aaaHHNA 3aBep-
MIAeTCA IPH MCYePNaHUH CIUCKA TapaMeTpOoB, T. €. B CAy4ae, KOTA3 no-
CA€ MOCAEAHEIC BHNIOAHEHHS KOMAaHAR shift mepsHit mapamMeTp craHo-
BHTCS PABHEIM ITYCTOH CTpoKe (ToApofHee 00 HCIIOAB3OBAHHEX KOMAH-
AAX CM. IPHAGIREHHE 2),

B peayabTare BHEIIOAHEHHS 333aHHA Ha 3KPaH OYAET BRIBEACHO CAe-
Aytoliee:

5 ./test.sh 12345
12345

45
5

Mo o N
L, I Y]

MOKHO BHAETE, YTO Ha KKAOH HOBOK HTepalHH IHKAY 3HAYEHHE
CHCTeMHOH IepeMeHHoH $(@ MeHAeTcE B COOTBETCTBHM C TeKYIHM
PACTIOAOKeHWEeM OKHa HapaMeTPoB M oOlIee THCAO ACCTYIIHBIX apa-
METPOB [IOCTEIEHHO YMEHEIaeTCA.

5.4.3. KonnpoBaHue nepeMeHHbIX 3afaHnA
B cpefy

HEPEMEHHHG. EKOTOPEIM B XOA€ BEIMTOAHSHHS 3aAaHHA NIDH ITOMOIIH
oIepalHl «=» OBIAC NPHCBOEHO 3HAYEeHNEe, AOCTYIHBI TOABKO BHYTPH
3TOrO 3aAAHHHA H TOABKO Ha BpEMs €0 BEIINTOAHEHHAA. Takne nepeMeHHRIS
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MOIYT PaCCMATPHBATLCA KaK ACKdALHRIC, H3OAMPOBAHHEE OT BHeIIHeH
CPEABI BHIIOAHEHHSA 33 AaHUA.

AAS TOTO YTOOH CAEASTH NepeMeHHRe, MHHITHAAM3HPOBaHHEE He-
KOTODHIM 33aAAHHMEM, AOCTYNHEIMH APYTHM 33AQHUAM, KOTOPHEE OyAyT
EBIMOAHSTECA B CPEAE TOIC XK€ CaMOTO KOMAHAHOIO HHTepIperaTopa,
MO’KHO BOCIIOAB30BaThHCA KOMAHACH KOIIMPOBaHHA NEpPeMeHHEIX B Cpe-
AY TEKYILIETO 3aA8HH.

KonupobBaHKe IlepeMeHHBIX B CDEAY 3aAAHUA IPOU3BOANUTCA KOMaH-
Aok export, CymmecTsyeT ABa hopMaTa ee BRI3OBa!

1} export <uM# NepeMeHHOH > — nepeMeIaeT yKe HHHITHAANIHDO-
BAHHYIO IIEPEMEHHYIO B CPEAY BRIIOAHEHHA 33 aHMA;

2} export <HUMa IepeMeHHOH > = < 3HaYeHHe> — NPHUCBAHBAET Ie-
peMeHHOH 3HaYeHMe W NepeMelllaeT ee B 00AACTh HepeMeHHEIX OKpY-
FAEHUA,

COBCKYTIHOCTh NepeMEHHEX, OOBIBACHHEX B CPEAE BHINIOAHEeHHS
33AaHHs, OOEITHO Ha3hBAeTCA HaGOpPOM NepeMeHHEIX OKPYREHHAA 3TO-
TO 3aAaHuA. AAS IPOCMOTPa Bcex 0OBLABASHHEIX NepeMeHHEBIX OKDYRe-
HHS CAYIKHT KOMaHAA set:

$ set
PATH=/bin:/sbin:/usr/sbin
PWD=/home/nick
TTY=/dev/tty6

[Ipu 3amycke HOBOH KOIIMH KOMAaHAHOTO HHTepIpeTaTopa (Halpwu-
MeD, IpH NOMOIIH ABHOTC BEI30BA HCHOOAHAeMOrO (haiira bash) Ha-
CAEGAYIOTCA BCe OIIpeAeAeHHHE IlepeMeHHEIe OKpyXReHus. [Ipu aroM
KOMAaHAHEI MHTePNPeTaTopP NOAYY4eT HOBYIO KOIMHIQ TeX Ke CAMEIX
nepeMeHHHX — AIGG0e H3MeHeHHe 3HaUYeHHUA NepeMeHHEIX B CpeAe Ko-
MaHAHOTO HHTEPIIpETaTOpa 3aTPAriBAeT TOABRQ €T0 COGCTBEHHYIO Cpe-
AY BHINICAHEHHS, HO HE H3IMEHAET CPEeAYy BHNOAHEHHUA BEIZEIBAIOLIErC
KOMaHAHOTO MHTEpIpeTaTopa.

Tak, B cAGAYIOIIEM AHAAQTE C MOABZOBATEAEM ONIPEASAAETCA TIepe-
MeHHaf oKpyReHHsa MYVAR co 3aHaYeHHeM A, ITocAe Yero 3anycKaeT-
C4 HOBadg KOIMA KOMaHAHOMN MHTePIPeTaTopad, B KOTOPo# 3HaueHHE
nepeMeHHOH MYVAR HacaeayeTcd, a 3aTeM nepeonpeaeadercd. I1o-
cAe 3aBepllieHHs HOBOrO KOMaHAHOrO MHTEPIOPETATOPA H BO3BpPATa
K TpeABIAYIIeMY 3HadedHue nepeMeHHod MYVAR BoccTaHaBAMBA-
erca. [JIOCKOAEKY B CAeAYICIIEM IpUMepe pacCMaTPHBAETCH AHAAO-
TOBHH peXHM pabOTH C OOABIOBATEAEM, HOAYKHPHHM WIpuGTOM
BLIAEASIETCH BHIBOA CHCTEME], IOAYXHPHEIM KYPCHBOM — BBOA [IOAb-
30BaTeAd, KYPCHBOM B CKOORax OTMeueHEl ROMMEHTaDHH K XOAY BEI-
NOAHEHMS!
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§ export MYVAR=A

§ echo SMYVAR

A

$ bash (3anyCK HOBOL KON KOMARGHOTS URMepNpemMamopa)

$ echo §MYVAR

A (3nayenue MYVAR yHaCAegOBAHO)

$ export SMYVAR=B

$ echo $MYVAR

B (snavenue MYVAR nepeonpegeaeno B cpege mexywero
uimepnpemamopd)

$ exit (Brixog B npeghigyuuil UHMEPNDEMAMOp)

$ echo MYVAR

A (3RaQueHue BOCCMAHOBACHO)

HekoTophie nepeMeHHBIe OKPYReHNUA OGLABAAIOTCA B CPEAE BhIIIOA-
HEHUsA OCHOBHOIO KOMaHAHOTO MHTEPIPETaTCpa, 3allycKaeMoro cpasy
IOCAE BXOAA IIOAR3OBATEAT B CHCTEMY (CM. moApasa, 8.2). 3ro no3soad-
€T HCIOAB30BATE 3HAUEHUe NepeMeHHOH B AloGoH KOMUH KOMaHAHOID
HHTePIIPETaTOPa, 3allyNIEHHOTO B XOAE CeAHCa pabOThI MOAL3OBATEAS.

[TprMepoM Takol NepeMeHHCH OKPYKeHUsT MOKeT CAY’KHTE PATH,
3HaYEeHHEM 3TOM IePEeMEeHHON ABAACTCH CNIUCOK aGCOAIOTHLIX IMEH Ka-
TAAOTOB, B ROTOPHIX [IPOH3BOANTCA NMOHCK HCIIOAHAEMEHX (haiiroB (3a-
AAHHH H OporpaMM), ecAH IpH HX 3anycke OBIAO YKA3AHO TOABKO HMS
daiina Ge3 yKazaHUA OTHOCHTEARHOTO HAM abcoaroTHOrO myTH. [Nopsa-
AOK 3aAAHHS KaTAACTOB OIPeAEAsieT CTPaTeTHIO MOUCKA, T.e. IIOCASAD-
BATEARHOCTE MPOCMOTRA KATAAOTOB KOMAHAHEIM HHTEDIIPETATOPOM.
ITocAeaOBaTeABHOCTE NPOCMOTPA BAKHA B TOM CAyYae, eCAM Ha AHCKe
CYIIECTEYET HECKOABKO HCIIOAHSIEMEIX (DAaHAOB € OAHHAKOBEIMU HMe-
HaMH, — eCAU He GYAeT ABHO 3a3aH KaTaAoT, MePBRIM OYyAET 3anyllieH
ucnoAHAeMEIH afia, Tell KATAAOT HAXOAMTCS OADKe K Hadaay CITHCKA
B nepemenHol PATH,

TToAb3oBaTEAL MOXET HMeTh CBOH COBGCTBEHHEIH KAaTAAOT C HCIIOA-
HeMuIMH hbairaMH B A0OABHTE 3TOT KATAACT K COHCKY:

export PATH=SPATH: /check/scripts

Tag, B npuBeaAeHHOM IpuMepe nepemenHoi PATH npucsausaercs
ee cTapoe 3HaYeHHe, KOHKATeHHPOBAHHOE C PA3AEAHTEAEM «:» H HO-
BRIM HMEHEM KaTAAoTa ¢ HCTIoAHAeMEMH datiramu /check/scripts. [Tpa
3TOM HOBOE, NepecnpepereHROe 3HaYeHHe nepeMeHHoM PATH Gyaer
HAXOAWTLCS YIKE B CPeAe KOMAHAHOTO MHTepIpeTaTopa MOALIOBATeAR
u GyAeT AOCTYIHO TOABKO B TeYeHHe ero ceaHca paloTH C CHCTEMOR.
Bce ocTaAbHEIE IOAB30BATEAM GYAYT BHACTE CBOE 3HadcHHE NEpeMeH-
HOH, oIpeaeASHHOE B CPEAGX HX KOMAHAHEIX UHTEPHPETATOPOB.
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ITOCKOABRKY 3HAYEHHA NEPEMEHHRIX OKPYREHHA MOTOHOHAABHO
MOTYT BAHATE Ha paboTy 3apaHMHi TOAB3OBATEASd, HAIPHMED ONpeae-
AATE MMEHEa KATAAOTOB, B KOTOPAIX XpaHdaTca ¢aliAkl DOAB3OBATEAS,
OHH OYAYT BXCAMTH B HHPOPMaIHOHHYIO CPEAY CeaHCd MOAb3OBaTe-
Ad, Ecan Kakue-An60 nepeMeHHEe IPH 3T0M BAMAIOT HA BEITIOAHEHHe
33paHHMA, OHH GYAYT BXOAHTE B HE(PODMAMOHHOE OKPYKEHHe 3TOro
3aAaHHEA.

HanpumMep, GOABIIAA JACTE 33AAHUIH, BXOAAIIHX B COCTAB CUCTEMEI
«KoHTpoAb 3HaHHi», HCHOAL3YeT 3HadYeHHe mepeMeHHol BASEDIR
B KauecTBe HMEHH KaTaAOTa, copeprRaniero gaian cucreMur. Ecan sta
IepeMeHHad He ONpPeAeA€Ha, TO 3aAdHHe 33aBepUIAeT CBOE BHIMOAHEe-
HAe:

if [ "${BASEDIR:-DUMMY}" == "DUMMY" ] ; then
echo "lepemennas \SBASEDIR ue sanasa”

exit 100
fi

5.4.4. [locTyn K 3Ha4YeHNAM NePpeMeHHbIX

anCBOEHHG 3HAYCHWHA HepeMeHHEIM ITPOE3BOANTCA ITPH MOMOITH

KOHCTPYKITHIA:
<¥MS [epeMeHHON>=<3HadueHHue>
HAH
let <uMA nepeMeHHOM>=<3HadYeHME>

[Tpu NPHCBOEHNH 3HAYCHUA HYKHO 00paTUTE BHEMAHKE Ha TO, IT0
npoGeAnl MeXAY MMeHeM NepeMeHHOH M 3HAKOM DAaBEHCTBA, a TarKe
MEXRKAY 3HAKOM PABEHCTBA H 3HAYeHHEeM He AOMYCKAIOTCS.

Aad Toro 94ToGEI IPH BLINOAHEHHWH 3aAAHWSA MOKHO OBIAO IIOAYYHTH
AOCTYTI K 3HaYeHHIO NlepeMeHHOM, HeoGXOAHMO BOCIIOAB3OBATLCS Ome-
paumeil MOACTAHOBKH «$», [IpH NPAMOM YKA3aHHM B TERCTe 3aAAHMSA
MMEHH IepeMeHHOI 3To MM GYAET BOCIPUHATO KaK CTpoKa. Ecam mms
IIpeABAPHTH ONEPAaLeil MOACTAHOBKH, TO IPH BEITOAHEHWM 3apaHHA
OyAeT Npor3aBepeHa IOACTAHOBKA SHAYEHHA IEPEMEHHOM C YKa3aHHEIM
mocae «$» uMeHeM. [ToacHAM 3TO HA OpHMepe:

#!/bin/bash
variable=Hello
echo variable
echo $variable
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TNlocae BEIIOAHEHMA TAKOTO 3aAaHHA Ha JKpaH 6y,5,e'r BEIBCACHO:

variable
Hello

YauTeIBaA BCe BHIMIECKA3AHHOE, HETPYAHO AOTAAATHCH, YTC IIPHCBO-
eHUe 3HaYCHHA CAHOH DepeMeHHOH APyTol NepeMeHHOR GyAeT samu-
CaHO KaK

varl=5var2

3ANYCK 3ALAHNA HA UCNONHEHWE

AAf TOro ITOGH FAMYCTUTD 38AAHKE Ha UCIIOAHeHHE, ero HyKHO ne-
peAaTh KOMAaHAHOMY HETEpPIIpeTaTopy, KOTOPEHIA 6YAeT AHAAHW3NDOBATE
TEKCT 33aAaHMA U TPAHC(POPMHUPOBATE KOMAHAR 33A8HHMA B CHCTEMHEIE
BHIZ0BEI ONEPALIHOHHON cHCcTeMEl. [Ipi 3TOM KOMaHAHEIH HMHTeplpe-
Tarop GYAET mOAACPKHMBATE HHGOPMAITHOHHOE CKDPY’KEHHE 3apAHMMA,
T.€, XpaHWTh BCe BpeMeHHHE AAHHBIE, HeODXOAHMMEIe AAS BBIOAHE-
HUA 33AaHMJ, HAalpUMep OPUBA3KH K TeKyIleMy TepMHHaAy, AOKaAb-
HHIe OepeMeHeHHRE, (pallaOBHIe ACCKPHUITOPH. 3ajaHue MoXKer OLTh
nepepaHo Ha HCTIOAHEHUE TeKylleMy KOMaHAHOMY HHTepIIpeTaTopy —
B 3TOM CAyYAe COXpaHAeTCH TeKyinee HHGOPMAOINOHHOe OKPYyKeHUe
(puc. 5.2}

Taroke BO3MOXKEH 3aIIyCK CPEeACTBAMHE TEKYIIEeTO ROMAHAHOTO HHTED-
NpeTaTopa HOBOTO NPOoRecca KOMaHAHOIO HHTEpIIpeTaTopa {pHC. 5.3).

KoMaHAHEI HETEpIIPeTATOP

g m—— 951:_ 3 -

echo§1_

Puc. 5.2. 3anyck 3afaH1a 8 KOHTEKCTE TEKYLLArD KOMAHAHOMD WHTepnpeTa-
Topa
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KoMaHpARRHA HHTEpOpeTaTop 1

3aImyck ROMaHAHOTO
Basanme 1 HHTePIpPeTaTOpa
bash./scriptz KoMaHAHHHA HHTEPOPeTaTop 2
echo $7 L
3apamume 2
Bossi - -
YTIpaBAGHHSA axit 0

Puc. 5.3. 3anyck 3apaknA B HOBOM KOMBHOHOM WHTEPNPETaToRe

YupaBAeHHe NPY 3TOM IepepaeTcs HOBOMY Npoleccy KOMaHAHOTO
HHTepOpeTaTopa, KOTOPHIM OYAST HMCHOAHATH HEPEAGHHOE €My 3apa-
Hue. INocre zaBepiieHyst BEIDOAHEHHUSA 33AaHHA HOBRIL Ipolecc Ko-
MaHAHOTIC HHETEpPIpeTaTopa GYAET 3aBepIlieH M HePEeAACT YIpaBAeHHe
ofpaTHO BH3BaBLIeMYy €70 KOMaHAHOMY HHTepupertaropy. MadopmMa-
IHOHHOE OKPY’KeHHE HOBOTO KOMAHAHOrO METepHnpeTaTopa SyaeT Ho-
BEIM, HO OHO TAaKXKe YHaCAEAyeT HEKOTOPHIe CBOHCTBAa WHPOPMAIAOH-
HOTO OKPYAKeHHS IPeALIAYIEr0 HHTEPOPeTaTopa, HallpuMep 3HaYeHHA
nepeMeHHEIX, COAEPKUMOE U3MeHAeMEX 3aAaHneM GaliAos | T. I

3apaHme MOKeT OGHITE 3anymieHO HAa MCIOOAHeHHe KaK HeloCpeA-
CTBEHHO NMOAB3CBATEAEM — H3 KOMAHAHON CTPOKH, TAK H H3 APYIOro
sapaHuA. Bo BTropoM caydae MMs 3aNyCKaeMOTO 3apaHHS IIPEACTABAS-
et cob60oil KOMaHAY B TEKCTE 3aIyCKAIOLIEro 3apaHus. YCAOBHMCS IpH
3TOM HaA3HBATh 3allyCcKalollee 3aAaHHe POAUTEABCKHM I10 OTHOLIEHUIQ
K 3aIyCKaeMOMy — AOUYEPHEMY. AHAAOTHIHO B CAYYIae COZAAHHS HOBOTO
KOMAHAHOI'QO HHTEPIPETAaTOPa: COZAAIOIIHE HHTEpIpeTaTop OGyAeM Ha-
3HBATh POAMTEARCKHM II0 OTHOLIISHHIO K IOPOKAAEeMOMY (Ao4epHeMY).

B0O3MOXKHEI CAGAYIOIIHE BAPHAHTHI 3aITYCKA 3aAQHUS:

1} oyrem ykasaHua UMeHH ¢alira 3aA8HHA (BO3MOXKHO C MOAHHM
HMAHM OTHOCHTEABHEIM ITyTeM K daday):

/check/scripts/teacher/gather.sh

AAg Toro uTo6H BOCOOAB30BATHECA TAKMM METOAOM 3amycka, dadia
C 3aAAHMEM ACAKEH FMEeTh ATPHGYT « HCIIOAHHMEIH»,

ITpH TaKoM 3aIyCKe 3aAAHNS Ha NCIOAHEHHE 3alyCKAeTCH HOBAS KO-
IIHA KOMaHAHOTO HHTEPOPETATOPa, IYTH K KOTOPOMY YKa3aH B 3aTOAOB-
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Ke 33paHuA. [Tocae 3aBepllleHHs 33ARHUA YIPABASCHHE BOIBPAINASTCH
POAHTEABCKOMY KOMaHAHOMY HHTePHpeTaTopy. B cayuae ecal 3apanue
6BIAD 3ANYIEHO U3 APYTOTO 33AAHHA, POAHTEALCKOE 3aAaHHe TIPOACA-
JKaeT CBOe BEINOAHEHHe CO cAeAylollel koMaHAR. Ecal 3apaHHe GHAO
3aMyIIEHO MOAR30OBATEAEM B KOMAHAHOM CTPOKe, IPOMCXOAHUT BO3BPAT
K NPUrAANICHHES KOMaHAHOM CTPOKH POAMTEABCKOIO HHTEDNPETaTopa.

Ecax B CTpOKe 3aIyCKaeMOrO TaKHM OOpa3oM 3apaHMs He YKazaH
MOAHBIM MAHM OTHCCHTEABHEIN IYTHL K chaliay sapanus, To nouck dai-
AQ 34AAHHA TPOMCXOAHT B KATAAOTAX, NePeuYNCACHHHX B IIepeMeHHOoM
oKpyxkeHHa PATH, kak IpH 3anmycke 0GEIMHOTO UCTIOAHAEMOTO (halAa;

2) IyTeM 3aITyCKa KOMAHAHOTO MHTEPIPETaTOPa C YKa3aHHEM HMEHH
taiira 3apaHHNA B KadeCTBe IapaMeTpa:

/bin/bash /check/scripts/teacher/gather.sh

[Tpu TaroM MeTOAe 3amyCcKa aiia ¢ 3apaHHeM HeoOA3aTeABHO AOA-
JKeH UMETh aTPHOYT «HCIIOAHHMEIN», TakXKe AOIYCKaeTca OTCYTCTBHe
3aTOAOBKA B TeKCTe 38AaHHS — BLIGOP KOMaHAHOTO MHTEpPIPeTaTopa
OCYIIECTBAAETCA NIOAB30BATEAEM, 3AITYCKAIOINHM 3aAaHUEe HA HCIIOAHe-
HHe, TI03TOMY ITPH Takoi dropMe 3aITyCKa 3aroAOBOK HTHOPHPYETCA,

B oTAHYHMe OT NPeARAYINETO METOAA 3aITyCcKa, IPH OTCYTCTBHHU atco-
AIOTHOTO HAM OTHOCHTEABHOTrQ ITYTH K (haliay 3apaHusd ero OOHCK Ocy-
IIECTBASIETCA B TEKyIIeM KaTAAOTe. JTO CBABAHO C TEM, YTO B AAHHOM
cAydae HMMs1 paiira IepepaeTCA B KadecTBe NMapamerpd KOMaEAHOMY
MHTEPIPEeTATOPY, & He MCIOARIYETCH KaK HMS HMCIOAHAeMOro dafiaa.
B 0CTaABHOM METOA, 3aITyCKa AHAACTHYEH MPeARIAYILIeMY;

3) myTeM 3aMyCcKa IIpH IOMOIIH KOMAHAR €XeC:

exec /check/scripts/teacher/gather.sh

Tlpu TaKoM 3aITyCKe YIpaBACHUE IIePeAAeTCs A0UepHEMY KOMAHAHO-
MYy HHTepHpeTaTopy Ge3BO3IBPATHO — POAMTEALCKHH KOMAHAHHN WH-
TEPHIPETATOR NOAHOCTEIO 3aMEHASTCA ACIEPHUM, KOTODHIH BHIOAHSCT
3aIylleHHOe 3apaHue. Bo3BpaTa K BLIICAHEHHIO POAWTEALCKOTO 3a5a-
HUA NOCAS 3aBePIIeHHA AOYEPHET0 He MpoucXoAMT. Palia 3apaHIg IpH
Taxol opMe 3aMyCKa AQAIKEH UMETh ATPHGYT «MCIIOAHMMEI»;

4) myTeM 3aIyCKA B TOM e KOMAHAHOM HHTEPNpeTaTope:

. /check/scripts/env.sh

Ecax nepea MMeHeM 3aIllyCKAaeMOTO 333aHuA A00ABUTE TOUKY, OTAE-
ACHHYIC OT HMEHH NMpoGeAoM, TO BEIIOAHEHME 3aARHHUSA NPOAOAKUTCA
YAe 3aImylieHHOA KOoNKel KOMAHAHOIC HHTEPNPeTaTopa, IIPH 3TOM AAH
HOBOTO 3apaHUg OYAET HCNOAR3OBATLCA TA K€ CaMas Cpeja BpeMeHH
BHIMOAHEHHA.
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NOopAAKe, A BTOPOe, KoTOpoe OYAeT TPOCMAaTPUBATh CIIMCOK BapHaHTOB
TI0 3aAAHHOM TeMe H BEIBOAMTS €TI0 B aA(PaBHTHOM NOpsAKe.

ByAydyH peaAn30BaRHEIMH B BUAS MOHOAHTHOH IPOTPaMMH, 3TH ABa
33AAHNT AYOAMPYIOT QYHKITMOHAARHOCTE APYT ApyTa. ECAM Xe Mu nTpH-
MEHHM BCETO ABa AEHCTBUA — BHIBCA TEKCTOBOrO (halira B TOTOK BH-
BOAA M COPTHPOBKY BXOAHOTO ITOTOKA C NMOCAGAYIOLIel BHIAAYEH ero
B BRIXOAHOH, MEI IOAYYHM ABE MPOCTHIE 3aAa4YH, KOTOPHE MOTYT GHTH
AeKOMIIO3HPOBAHE! Ha OTACABHEIE KOMaHARI.

[TepBoe 3aAaHHAE TPH 3TOM NPHOOPETET BHA

1s /check/students/vasya | sort
a BTopoe —
1s /check/teacher/themel | sort

32eCh KOMaBAa 15 BRIBOAHT CIHCOK (DAHMAOB B 383aHHOM KATAACTE
B [IOTOK BEIBOAZ, @ KOMAaHAA SOIt COPTHPYeT 3TOT DOTOK U BEIBOAMT OTCO-
PTHPOBAHHEIA PE3YALTAT B MOTOK BEIBOAA II0 YMOAYAHHIO.

NOACTAHOBKA

5.7.1. NMopcTtanoBka BLIBOAA NPOrpamMm

TIp1 EanMCAaHKUM 38AQHMH YaCTO BO3HHKaeT HeoGX0ANMOCTE B COXpa-
HEHHU AAHHEIX, BRIBOAMMEIX KaKOH-AHO0 IporpaMMoit. AAsi TOro 9ro6ul
OOTOM MOKHO OBHIAO CPABHHTEALHO IIPOCTO HCNOAB3I0BATL DTH AAHHEIE
B XOA€ BRITIOAHEHHSA 3aAaHUA, MOKHO COXPAHHTE X B IePEMEeHHOH 3a-
AQHMG. AAS DTOTO IPUMMEHSIOTCA BEIpKeHHs () 4 (06paTHEIe KaBhIY-
K#1). ByaAyYi BCTaBARHHRIMH B TEKCT 3aAaHK4, IPH ero BEINOAHSHWHA OHH
3aMEHAIOTCA Ha AAHHEHE, BHIBOAUMEE KOMAaHAOM.

QopMa 3anucCH KOMaHAA MOAAEDKMBAETCH BCEMH BEDPCHAMU KO-
MaHAHOTO MHTepnpeTtaropa BASH. Hanpumep, koMaHpAa

var="1ls /check’

MIPHCBONT NepeMeHHoH var 3HaueHHe, COOTRETCTBYIOllee CHUCKY BCeX
afiAoB, COAEpRAIINXCA B KaTaaore /check.

Hopadg dpopMa sanucH ${KoMaHAa} IOAASDKHBASTCH TOALKO BEPCHA-
v BASH 2.0 u crapmie U DO3BOASET CO3AABATE BAOKEHHEIE APYT B APY-
ra NOACTAHOBKH.

Hanpumep, koMaHAA

var=${ls /$(1ls /check))
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NpPHCBOUT NlepeMeHHOH var 3HaYeHUe, COOTBETCTBYIOIIee CIUCKY BCeX
datA0B, HAXOAANIIUXCHA B MOAKATAAOTAX, HeMOCPEACTBeHHO COAepIKa-
INHXCA B XaTaaore /check.

5.7.2. lpynnoBbie CMMBON

3aaaua MOAyYEHHA COHCKA BeeX (haliaoB B KaTarore, KoTopas Ghira
paccMOoTpeHa B MPEALIAYIIEM NOAPasAeAe, MOReT OHTE O0Aee CAOTKHOM,
[ToAB3OBaTEAK) MOXKET NOHAACOHTECA NOAYYHTE CITHCOK He BeeX ¢alfiros
B KaTaaore, & TOABKO (PafiAOE, HMEHA KOTOPHX YAOBAETBODAIDT OIPEAS-
AGHHOMY KPHTeDHIO, HallpUMep HauMHAIoIIHeca ¢ 6YKBEL A MAH COAEP-
>Xanme He GoA€E BOCHEMH CHMBOAOB. AAS OIIPeACACHIS TAKOTO KPHTePH
HCHOAR3YeTCA Macka uMeHH dakaa, MAHM TpocTO Macka. Macka mpea-
CTaBASIeT COGOH TEKCTOBYIO CTPOKY, Ha KROTODYI0 HAKASAEIBAIOTCA IIOYTH
Te JKe caMble OTPaHHYeHHs, ITO M Ha HMeHa $ailaor, EAMHCTBeRHOE OT-
AMYHE MaCK# COCTOMT B TOM, YTO B €€ COCTaB MOTYT BXOAWTEH CHMBOARI
NOACTEHOBKH, HCHOAB3OBAHME KOTOPHIX B MMEHAX (DAfiAOB 3aNpereHo.
T1pu npoeepKe cOOTBETCTEHA UMeHH dalira MacKe CHMBOABI IIOACTaHOB-
KH 3aMEeHTIOT COG0M OAHH HAM HECKOABKO CHMBOAOB HMEHH.

Han6oaee YacTC UCHOAB3YIOTCA CHMMBOAB MOACTAHOBKHA «*» W «¥»,
CHMEOA MOACTAHOBKHM «*» O3HadaeT, 4HTO BMECTO Hero B MMeHH (afira
MOKET CTOSTE AI0G0e KOAHYIEeCTBO CHMBOACB, Tag, Macke textr doc OyayT
VAOBAETBOPSTE HMeHa atirob text].doc, text123.doc u paxe text.doc.

CHUMBOA DOACTAHOBKH « ? » 03HAYAET, 9TO BMECTO HEeTo B MMeHu daii-
A3 MOXKET CTOATL OAMH CHMBOA HAM HH opMoro. Tak, Macke text?.doc
GYAYT YAOBAESTBOPATE MMeHa (aitrob textl.doc, text.doc, Ho ne Gyaer
YACBAECTBOPSTE UM text12.doc.

AAg moaygeHHd cuucKa halirob, YAOBAGTBODSIONUIHY MacKe, IOCAGA-
HAg MO’XeT OBITh YKa3aHa B KaYecTBe mapaMeTpa KoMaHAH ls. Hanpn-
Mep, KOMaHA4 1s *~ BEIBeAeT Bee (halAkl TEKYIero KaTaaora, HMeHa Ko-
TOPEIX OKaHYHBAIOTCA HA THABAY (OORMHO TaxiM o6paloM UMeHYIOTCS
tpaiiALl, coAeprRAalllie YCTapeBIIHe AQHHEIE),

YMPABTEHWE XOA0M BbINOMHEHUS
3A0AHUSA

5.8.1. NMocnepoBaTensHOCTH BbINOAHEHUA KOMaH

CamMuie MPOCTHE 33AAHHA 3aKAIOYAIOTCA B MOCAGAOBATEALHOM BEi-
TIOAHEHWH KOMAaHA NOAB3OBATeAs, IIPH 3TOM PEe3YABTAT BHEIMOAHEHHA
TIPEALIAYIMX KOMAHA HHKAK HEe BAMSET Ha BHIIOAHEHHE IIOCACAYIOUTHX.
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Taxke HHKAK He YYUTHIBAETCH, KaK BHIIOAHAIOTCA KOMaHABL B mpo-
CTeHIINX 3aAAHHAX, PACCMOTPEHHRY BolIIe, BRINOAHCHME KOMaHA HACT
[TOCASAOBATEARHO,

B caydae HeoOXOANMOCTH ONPEACACHHA TOTO, KAK BRITOAHAOTCA KO-
MaHAEI — IOCACACBATEARHO HAH TAPAAAEABHO, — HeOGXOANMO HCIIOAE-
30BATh CUMBOAR-PASASAHTEAN «;» H «&»,

5.8.2. MapannennHoe BhiINONHENWE KOMaHS,

AAs TOCAGAOBATEABHOTO BHIOAHEHUS HECKOABKHX KOMAaHA, OHH pa3-
ASASIOTCH CHMBOAOM «;». B pesyArTaTe BHINOAHeHHe OYepeAHOM! KOMaH-
ARl HAYMHAETCHA TOABKO [IGCAE 3aBEPIIEHHS BLHIIOAHEHUA PSABIAYILSH.
EcAR BMECTO DPA3AGANTEAS «;» MEXKAY KOMaHAAMY YKa3LIBAaeTCH pPaspe-
AHTEAB «8», TO RAKAQA KOMaHAZ, CTOALLAS AQ Pa3ASAHTEAN, BHIMOAHS-
eTcs B POHOBOM PeXXMME, a CAepylollas KOMaHAS BHINOAHAETCS HeMeA-
AEHHO IOCAE 3ATTYCKA Npeanaymeii. TakuM o6pa3oM, BOIMOAREH mapaa-
ASABHHH 3aIyCK U BHITOAHEHHE ABYX HAH GoAee KOMaHA,

CHHTARCHUC BRIDEIKEHHA AT ITOCAGAOBATEARHOTO BEITOAHEHMSA ABYX
KOMaHA, CIIPEACASIETCA CAGAYIOITHM 06pa3oM:

roMaHnal ; komaHpal
AHaAOTHMYHO HOCTYTIZEM H B CAYYae ITapasieAbHOTO BBINOAHEHHS:
xkoMaHnal & xomanma?z

Heofx0AHMO OTMETHTE, YTO CHMBOA-PA3AEAMTeAD «;» NIPHMeHIeTCsS
OBGEIYHO TOABKO B TEX CAYYaAX, KOTAa TpebyeTcs pa3MecTHTE HECKOABRD
KOMAaHA, Ha OAHOH cTpoKe. Toro xe adderTa MOKHO AODHTECA, €CAH 3a-
MEHHTE PASpACAHTEAH «;» Ha CHMBOAK KOHIIA CTPOKH,

Eca# IIpH UCIIOABL30BAHHH PAa3peAHTeAd «&» YKA3aTh TOABKO HEPBYIO
KOMaHAY (RoMaHAa &), TO ROMaHAa OYAET BHITOAReHa B OHOBOM pe-
JKHMe, a BHITOAHeHHe GypeT TepeAaHo KOMAaHAE 3aA0HHA, HAXOARINEHCS
Ha cAepyiomeli crpoke. EcAH salmyck KoMaHARI B GOHOBOM pesRuMe GhIA
MPOHU3BEAEH H3 KOMAaHAHON CTPOKH, TO KOM@HAQ HAYHET CBOE BRITIOAHE-
HHe B (POHOBOM pedXKHME, a YIIpaBAeHHe OYAeT Cpa3y mepepaHo KOMAaHA-
HOMY HHTepIpPeTaTopy.

5.8.3. YcnoBsHoe BbINONHEHME KOMaHA

AAS BRITOAMEHHS MOCAGAOBATEARHOCTH KOMaHA, B KOTOPOM 3aIycK
Ha UCIIOAHEHHE KaXKAOHM KOMAaHAH 3aBHCHUT OT Pe3yALTaTa BHIIOAHEHHS

(ropa BO3BpAaTa) MPEARIAYIIMX KOMAHA, HCIOAB3YIOTCS PA3AEANTEAH &&:
ujl.
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AAA TOTO YTOGH BEIIOAHMTE KOMAHAY1 H, eCAM OHA BREIIOAHHAACH
VAAYHO, BRIIOAHHTE KOMAHAY 2, HCIIOAB3YETCH CACAYIOIIASA 3aINCh:

KoMaHnal && xoMmMaHmaZ

AAT TOrO YTOGH BRIOAHUTE KGMaHAY1 H, @CAM OHa BREIMOAHMAACE
HEYAQYHO, BHINOAHHUTH ROMaHAY 2, HCIIOAB3YETCA NOXOKAs 38IHCE:

KoMaHnal | | koMaHZazZ

YcmeHIHOCTL BREIMOAHEHHMS KOMAHABI OIIDEAEASIETCH IIO ee KOAY BO3-
BpaTa. [TpM 3TOM Kop, BO3BpAaTa, paBHEIH HYAIO, 03HAYAET YCIENIHOe BEI-
TIOAHEHHE KOMAHAEIL, KOA BO3BPaTa, OTAMYHEIH OT HyASl, — HEYCIEUIHOE,

KoMaHaHas CTPOKa, copepRanmias pasaeartean && u ||, Moxer paccMa-
TPMBATECA KaK ACTHYECKOE BLHPOKEHNE, SHAYEHUE KOTOPOr0 BEMHCARETCH
KOMAHAHEIM MHTEPIIPeTaTOPOM 110 Mepe BRINOAREHHs KoMaHA. Pasaeairre-
AM && ¥ || MOTYT pacCMATPHBATHCA RAK ONEPAaLKE AOTHUECKOTO YMHOKSHHS
H ACTHYECKOIO CAOYKEHMS COOTBETCTBEHHO. B KagecTse apryMeHTOB AOFH-
YeCKMX (DYHKIMHE BHCTYHARKT KOAR BO3BPATa KOMaHA, HYASBOIH KOA BO3Bpa-
Ta COOTBETCTBYET HCTHHHOMY 3HA4YeHUI0, OTAMYHLIN OT HYAA — AOKHOMY.

IMpyu rakoli BETepUpeTaIHH pa3jpeArTeAel OPABHAA HX paGOTH MO-
ryT OBITH CIMCAHK 3aKOHAMM AOTHKH — ©CAH [ePBAY U3 NapH KOMAHA,
pasAeAeHHEIX ollepaliveil &&, 3aBepillaeTcd ¢ HEHYAEBEIM KOAOM BO3-
Bpara (A0XHOe 3HaYeHHe), TO BCE JHAYeHWe AOTHISCKOH DyHKIMH 3a-
BeAOMO GYAET AGAKHEIM H BLIIOAHEHHA BTOPOI KOMAHAH He TpedyeTcs.

AHAACTHYHC, @CAM II€PBAs H3 [IAPhI KOMAHA, Pa3jeACHHEIX OepaltH-
eii ||, 3aBepuIaeTCs C HyABHIM KOAOM BO3BPATa (HCTHHHOE 3HAYEHUE),
TO BCE 3HaUeHHe AOTHYecKol PYHKIIMH 3aBeA0MO HCTHHHO H BEIIOAHE-
HUS BTOPOI KOMAHAH TafoKe He Tpebyercs.

HuTepmperanus omepanuii || H && IpPOM3BOAUTCA CASBa HaMpaBo,
IPY 5TOM OHH MMEIOT OAMHAKOBEIN NPHOPHTET. AA H3MEHeBWs IpH-
opHTeTa TpebyeTcs HCIoAB30BRAHHE KPYTARX ckoGokK. TaruM obpazoM,
Bupaxenre commandl || command2 && command3 GyaeT cooreer-
CTBOBAaTh BRpa’KeHHUI0 (command] || command2) && command3, Ho He
command1 || (command?2 && command3).

5.8.4. O6beguHeHUe NOTOKOB BLIBOAA
nporpamm

C TOYRH 3PEHHSA YCAOBHOI'O BHIIOAHEHHS KOMaHA, (hHTIyPHBIE CKOGKH
{ } ABAAIOTCH CHMBOAAMM TPYHNHPOBKH. OAHAKO OHH MOTYT GEITE HC-
MOAB30BAHBI AAS TOTC, YTOOE OO BEAMHHTE HOTOKH BEIBOAQ HECKOABKHX
TPOrpaMM B OAMH. UToOR epeHAITpABHTE BBOA,/ BRIBOA AAA HECKOABKHX
KOMaHA, BMECTO
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romanmal > ¢atin; xomanHna?2 >> ¢ain
MOXXHO HalMCcaTh
{ xomannal; komaugaz; } > gain

ITpu 5TOM HOCAEAOBATEALHOCTEL KOMaHA, 3aKAIONeHHasA B CKOGKH, Gy-
AST PACCMATPHBATECA KOMaGHAHKIM WHTEPTIPETATOPOM KAK @AHHAA KO-
MaHAA, AQHHEIE OT KOTODO# IIOCTYIIAIOT B IOTOK BEHBOAA.

5.8.5. ObnacTn BUAMMOCTN NEpeMEHHbIX
3afa8HuA

OB6AacTs MPEMEHEHNS KPYTABIX CKROGOK ( ) TakoKe LIHpe, 9e€M IPOCTo
ITPYNOHUPOBKA XOMaHA, ECAHM MOCAEAOBATRALHOCTE KOMAaHA, MOMeCTHThL
B KPYTAHE CKOOKH, TO OCAE BEHINOAHEHHA FOCAEAOBATEAFHOCTH KOMAHA
BOCCTAHARAMBAIOTCS 3HAaYEHHNS H3MEHEeHHEIX KOMaHAAMH IIe peMEHHEIX
OKPYREHHSL.

HanpnmMep, caeayioliee 3apaHRe:

var="global"; (var="local"; echo "var is Svar™); \
echo "var is Svar"

BEIBEALT:

var is local
var is global

3aechk mepeMeHHOU var CHaYaAa NMpHcBauBaercs 3Havenue "global”,
IIOTOM OHO H3MeHdAerca Ha "local”. Ho ToCROARKY ROMaHAA, H3MEHSIOIasA
3HaYEeHHE NEePEeMEHHOH var, 3aKAI)YEeHA B KPYTARIS CKOOKH, TO IIOCAE €6 BEI-
IIOAHEHHS 3HAYeHHe [IePEMeHHOI BOCCTaHABAMBAeTCd. TakuM oOpazonM,
IIPH IIOMOIIH KPYTAEX CKOGOK MOSKHO YIPABAATE 0OAACTAME BHAVMOCTH
Ha OoA€e TOHRKOM YPOBHE -— He TOABKO PAa3AMYATE AOKAABLHEE ITepeMeH-
HEle 33AaHM U raoGarnHEle IepEMeHHEIE OKPYReHHA, HO H OIIPEASATTE
06AaCTH BHAMMOCTH HePRMEHHEIX BHYTPH OAHOTC 33AAHMS.

5.8.6. YcnoBsHble onepaTopbl M onepaTopbl
LuKna

PaccMOTpeHHBIX BHIIIE CIOCO00B YIPABAEHUA XOAOM BHINIOAHEHUSA
3aAAHHA ABHO HEAGCTATOYHO AAS HAIIMCAHHA HeKOTOPLIX 38AAHMH, Ha-
NpHMEeP TAKHX, B KOTOPRIX CTOAT 335394 0TOOp4a (hafiACB 110 3aAaHHEIM
KPHTEPHAM AAS TOCAEAYIONEel o0paboTRHY MAM OPTaHU3AOKH OHKAOB,

Aast oThopa OOBEKTOB B S3HIKAX YIPABACHHA JAAAHMAMH MCHOAB-
3yeTcs NOHATHE YCAOBHOTO BLIPAJKEHHA. YCAOBHOE BhpAKEHUE — BEI-
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PAKEHHE, ONPEASAAIONIEe JTAACH, IIPH CPABHEHHH C KOTOPHM BEINIOA-
Haetca orbop, 0GBEKT, TpoBepseMEil Ha COOTBETCTBHE 3TAAOHY, K CTe-
IleHb COOTBETCTBUA OOLEKTa ITAAOHY.

Harnpumep, & prpaxeHun K > 2 nepemennas K Gyaer obpexroM,
AASL KOTOPCTO HNPOBEPAeTCA COOTBETCTBHE, Ofepanus CpABHEHHA «>»
6YAeT 3aAGBATH CTelleHL COOTBETCTBHA 3TAACHY, 4 KOHCTaHTa 2 — caM
3TaA0H, Pe3syARTaTOM NPOBEPKH YCAOBHOTO BEIDAREHHS BCETA@ SIBAS-
eTcs AnGo AOTHHeCKas MCTHHAE, eCAH OBEKT COOTBETCTBYET ITAAOHY
C 33AAHHOH CTENEHBIO0 TOYHOCTH, AHGO ACTHICCKAA AOKE, 6CAM OOEEKT
3TaAOHY He COOTBETCTEYET.

AA IPOBEPRM YCAOBHHX BEIpasKeHHI B A3kIKe BASH npuMensercs
KOMaHAa test. Bo3MOXHH ABa (bopMaTa ee BRI30BA!

test <BHpaXeHHME>
HAH
[ <BHpaxeumne> ]

B ofomx BapmaHTaXx KOMAHAA BLIMHCASIET 3HAYeHHe ACTHHECKOTO
BLID&JKEHHSA, YKA3aHHOIO B KayecTBe NapaMerpa, H BO3BpalliaeT KoOA,
Bo3Bpara 0, ecAl BHIpaKeHHe UCTHHHO, H 1 — ecam AoskHO. Caepyer
o0paTHTL BHUMAaHHE Ha NPOOSARI MeKAY BRIpaKCeHHEM H KBaAPaTHEIMK
CcKOOKaMH BO BTOPOM CAydae — OHH 00A3aTeABHE B IPOITYCK NPoGeAos
BEI3HBAET MHOJKECTBO NpobaeM.

OO0TBeKTaMH, CBOHMCTBA KOTOPHIX NPOBEPAIOTCA B BHPAKEHHNAX, MO-
ryT 6HTE Qaitakl, CTPOKH M YHcAa. (POPMAT HEXOTOPHIX BHIPAKEHHN
AAS IPOBEPKH CBOWCTB (padiACB, CTPOK H YHCEA NPHBEACH HHKe. Aa-
A€e B TERCTe IO Mepe M3ACKEHHS MaTepHaia OyAYT OPHBEAEHH AO-
[ICAHHTEABHEIE BUAR IPOBEPOK, BEIMOAHAEMEIX NIPH NOMOIKH KOMaH-
A test.

N -Z <CTpOKa> — CTPOKa HMeeT HyAeBYIO AAMHY (CTPOKa ITyCTa);
-n <CTPOKAa> — AAHH& CTPOKH GoAnllle § (CTpoKRa He ycTa);
"cTpoKal” == "crpoKa2” — ABe CTPOKM PaBHEI ADYT APYTY;
"cTporal” |= "cTpoxal” — ABe CTPOKH He PABHEL ADYT APYLY;
mcaol -eq HMCAO2 — THCAA PABHH;

9HCAO] -Ne THCAOZ — YUCAA He PABHH;

wacaol -1t aucro2 — urcaol MeHBIITe YHCAAZ,;

qHCcA0] -le YHCcA02 — wCcAO] MeHBINe HAH PaBHO MTHCAYZ;
gnchrol -gt aucao2 — gucaol Goanie 9ACAa2;

yHCAO]1 -ge THCcA02 — qca0] GoABIIIe HAH PABHO YHCAYZ;

-5 <(paiirn> — pasmMep ¢aiira Goaee 0 (pakr He mycT);

-f <¢ratian> — chalia cylIeCTBYET H SIBAAETCA OOHYHBIM (hairoM;
-d <caiir> — Qalia CYIIecTBYET ¥ ABASETCS KATAAOTOM.
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[Mepea, AIOORIM BEIPOREHHEM MOXKeT OHTEL HOCTAaBASH CHMBOA ACTH-

YeCKOTO OTPHIIAHHS «|»;

a ! <pHIpa)keHHe> — BCe BRIpayKeHHe AOKHO, KOTAA HCTHHHO <BBIpa-
ReHHe™>, Bce BRIp&REHHUE HCTHHHC, KOTAA AOKHO < BHPasKeHRe >,
BripaskeHUs MOTYT OOBeAMHATECA IPH HOMOGIIH ODepalliii AorHie-

croro M u acravyeckoro MAHN caepyromum oGpasom:

m <BHIpaXKeHHel> -a <BLIpaKeHHeZ> — BCe BHIpa’ReHHe HCTHHHO,
KOTAA HCTAHHO <BHpaXxeHHel> U <Brpakenne2:>;

8 <BHpaXeHRel> -0 <BEIpAXEHHe2> — BCe BHpa’ReHHEe HCTHHHO,
KOrAa HCTEHHO <BHpaReHHel> HAW <supaxenue2>.
[IpuBeaAeHHEIE BHIE BEIPA’KEHHS MOTyT OHITEH HCHOAB3OBAHH IPH

NpOBepKe YCAOBHII B KOMAHAAX BeTBACHHSA MAM IIPH 33aAAHHH VCAOBHS

OCTaHOBa B IHKAaX, HanpuMep, CHHTAKCHC GAOKA BETBAEHMA [0 YCAO-

BHIo if olpeaereH CAGAYIOITMM 0GpasoM:

if <nmoruueckoe pupaxeHue-1> ; then
<KOMaHpe—-1>

elif <morudeckoe BHpaxeHue-2> ; then
<KOMaHIOE-2>

else

<KOMaHOH-3>

fi

3aechk GAOK KOMaHA <KOMaHARI-1 > GYAET BHITOAHEH IPH HCTHHHOM
3HAYEHWH BHPARKCHHA <AOTHYECKOE€ BHIpasKeHHe-1>, BAOK KOMaHp,
< KOMAHARI-2> GyALT BEIICAHEH DU HCTHHHOM 3HaYeHHHK BHIPAKeHnsa
<AOTHYECKO® BHpaxeHHe-2>. TIpH 3TOM AONYyCKaeTcs INPOH3IBOAEBHO
GoAbllIOe KOAHTIECTBO IIPOBEPOK IIPH IIOMOINM BEIpaXeHHus elif, coot-
BeTCTBYHOIIEro ROHCTPYKOMH Else If CTpyKTypHRIX SIRKOB OPOrpaM-
MHpOBaHWA. ECAM BCe NPOBEpPAEMHE AOTHYECKHE BRIPA’KEHNA ACKKHEL,
TO BHIIIOAHSAETCH GAOK <KOMAHARI-3>, CAGAYIOIIHI ITOCAe KAKMEBOTO
CcAOBa else, 3apepuraeTca GAOK KAIOUEBEIM CAOBOM fi.

CHMBOA «;» HCIIOAR3YVETCS B IPHBEACHHOM (bparMeHTe KaK PasAeAH-
TEAE KOMaBA, NOCKOABKY C TOYKH 3peHERA cHTakcHca BASH if u then —
3TO PAa3HHE KOMaHAH, ROTOpHE HeoOXOAHMMO AMGO pasAeATh CHMBO-
AOM «;», ANGO pasMelllaTh B pa3sHEIX CTpoKax thaiira 3apaHmA.

B Ka4ecTee AOTWYECKOr0 BHIPAKEHMA AAA KOMAHAH BETBASHHMA MO-
JKeT BEICTYNars Af0Gasg KOMaHAQ, a 3HavYeHHe OPOBEPAETCH IO ee KOAY
Bo3ppara. B KauecTee TaKOR KOMAHARI 4aCTO HCICAB3IYETCHA PAaccMo-
TpeHHAd BHINIe KOMAHAA test.

Hanpumep, caepyiomuii (hparMeHT 3aAAHHS IPOBERHAET, MYCT AH
MePBERIA TapaMeTp KOMaHAHOH CTPOKH, DepepAHHOM B 3apalie. B cay-
Yae, ecAW IEPRHH NapaMeTp — IYCTadA CTPOKA, BRIBOAHTCA COobmenne
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© TOM, YTO 33AAHUIO He NepeAaH0 HH OAHOrO NMapaMeTpa KOMAaHAHOM
CTPOKM, M BHINOAHEHHe 3aAaHHU$ 3aBeplllaeTCa C KOAOM Bo3Bpara 1.
Boaee akKypaTHOH opMO# TaKoi NPOBEPKH ABAJETCH NPOBEepKa KO-
AMYeCTBa IePeAAHHEIX NapaMeTpoB $# -eq 0, HO TOCKOABLKY Hmepeaata
IapaMeTpoB B 3aAdHKE — MO3UIIMOHHEAS, TO IPOBePKa MyCTOTH IepBo-
ro mapaMeTpa AolycTHMa. OAHAKC TakKas IpoBepKa cpafoTaeT B OpH
YKa3aHRH ITYCTOM CTPOKM B KAYECTBE NIEPBOTO NapaMeTpa (IpH IoMo-
LK SKPaHHPYIONHX CHMBOAOB — ABOMHEIX KABHYCK):

test.sh " AB

Bropas IpoBepKa Kak pa3 ODEPHPYET ¢ KOAMIECTBOM NePEeAAHHRX
IapaMeTpPoB — eCAH MX G0oABIIIE TPeX, TO BEIBOANTCA COOTBETCTBYIOUICE
CoODINeHNe M BRITOAHEHHE 3aA4HIA 3aBePINAeTCA ¢ KOAOM BOIBpATa 2:

if [ -2 811 ; then

echo "No command line parameters are specified"
exitl

elif [ $% —gt 3 ]; then

echo "Too many parameters are specified”

exit 2

fi

Aoruyeckne yCAOBHA MOTYT OHITE HCIIOAL3OBAHE ¥ B Ka4eCTBe orpa-
HUYHTeAeH MUKAOB. Tak, B KoHCTPYKIHH while ... do ... done, cHHTaKcHC
KOTOpO¥Y NIPUBEASH HIDKe, OAOK ONEPaTOpPOR <ONeparophl> BHIOAHS-
eTcs, IOKa AOTHYeCKoe BRHpAKeHiie HCTHHHO (paBHO 0):

while <mormuueckoe BHpaxeHMe> ; do
<onepaTopel>
done

Caeayrommuii pparMeHT KOAA BRIBOAMT BCe MapaMeTpH, ITepeAAHHKIe 3a-
Aamsno. Ipu 3T7oM MCIoAR3YETCS KOMaHAA shift, paccMoTpenHas paHee. Ber-
TIOAHEHHE IIHKAA IPOAOATKAETC AC TeX IOp, ITOKa 3HaUeHHe IIePBOro napa-
MeTpa He oycro. IIpi 3ToM Ha KaRAOR ATEPAIHHE IMKAS MPOHCXOAAT CABHT
OKHA NapaMeTPoB K HX TepeHyMepaiid (CM. IoApasa, 3.1):
while [ ! =z $1 ] ; do
echo §1
shift
done

AAS OpraHH3anuy NKEKAQ O 3HAYEHHAM 33AAHHOTO CIKCKA HCIIOAD-
3yeTca KOHCTpYROn for ... in ... do ... done, obmmii crrTakcuc Koropoi
TIpUBeAeH HIXKE;
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for <nepemenHan> in <cnucor> do
<onepaTops>
done

CrnucoK 3Ha9eHANR < COMCOK™> NIPEeACTaBAAeT coGoH TEeKCTOEYIO
CTPOKY C pasAeAuTersMu. B poan pasaeauTeseii BEHICTYIAOT OPoOeAH,
CHMBOARI TAGYARIIMH U CHMBOAR ITEPEBOAA CTPOKH. IlepeMerHad, yKa-
3aHHas B IUEKAE, TIOCAGAOBATEALHO IPHHMMAET 3HAYEHHA INEMEHTOB
CIINCKa H MOJKeT OEITh 3aAeHCTEOBAHA B DACKE ONEPATOPOB < ONepaTo-
pH>. UnCcAO HTEpAlHEl 2TOTO [HKAA PABHO YHCAY SA€MEHTOB CIIHCKA.

Caepyrommii (pparMeHT 38A8HHA BRITIOAHAET Te JKe ASHCTBHSA, UTO
¥ TPeABIAYINWI, — BHIBOAHT BCe MapaMeTPHl, MePSAAHHEE 33AAHUIO.
B KauecTBe CIIMCKA 3AECh HCIOABIYETCA BCTPOSHHAs HEpeMeHHad
BASH, coapeprKalllas Bce HapaMeTPEl KOMAHAHOM CTDOKH 3aAaHMsI, YKa-
3aHHEIE Yepe3 Pa3sAGAMTeAR (CM. moApa3a, 4.2):

for i in $@ do
echo $1
done

B ravecTBe CIHCKA IUKAA fOT peARC NCTIOAR3YIOTCA (DHKCHPOBAHHEE
3HayeHWd, OOBMHO CIHCOK IeHepHPYeTCs IIOACTAHOBKOH 3HAaYeHH:A
B XOA€ BHITOAHEeHHA 3aAaHKA. B IpHBeAeHHOM TOABKO 9TO IpUMeEpe pu-
MEeHSEeTCA MOACTAHOBKA 3HaYeHHa nepeMeHHOH. TOMHO TaK »Xe MOXKHO
HCHOABR30BATE HOCTAHOBKY BEIBOAA KakoH-aAn60 KoMaHARL. Hanpumep,
CACAYIOIIMH (pparMeHT KOAQ BHIBOAHT COACPRHMOE BceX (alaoB B Te-
KyILeM KATAAOTe, HPEeABAPA BEIBOA, KAKAOTO (haiira ero Ha3BaHHEM:

foriin "1s . do

cat 5i
done

SR A3bIKW YNPABMEHWA SAOAHNAMUN
B ONEPALUNOHHBIX CUCTEMAX CEMEWNCTBA
WINDOWS

5.9.1. KomanraHbiih nutepnpetatop B Windows

Tax ke Kak u Linux, onepanAoHHEIe CHCTEME CeMeHCTBa Windows
TIoAAepKHBalOT paboTy ¢ HHTepdefcoM KOMAHAHOrO HHTepOpPeTaTopa.
Bo mMHOroM ero cBONCTBA ORIAY YHAaCAGAOBAHEI OT KOMAaHAHOTO HHTEP-
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nperaTopa onepaluoHHO# cucremul MS DOS u ponoaHeHH ocobeH-
HOCTAMH, OPHCYIIMMHA OTEPAlHOHHEIM CHCTeMaM ceMedicrBa UNIX/
Linux. B pAanHOM noppasjeae MEl PacCMOTPHM HEKOTOPHE CBOMCTBa
3TOH MOACHCTEMEl B ONIEPAITHOHHEIX CHCTeMaX Windows Ha OCHOBe KO-
MaHAHOTO HHTEpPNIpeTaTopa, peaAM3oBaHHOro B cucreMe Windows XP.

AAd 2amycKa KOMAHAHOTO MHTEPOPETATOPA B ONIEPAlfHOHHEIX CHCTe-
max Windows, oCHOBaHHHX Ha siape Windows NT, HCIToAB3YeTCA npo-
rpamMa cmd.exe. Aas 3anmycKa HHTepdeiica KOMAaHAHCH CTPOKH Heod-
XOAMMO OTKPHITE MeH!0 ITycK (Start), BHOPaTh MyHKT MeHIo BLITOAHUTE
(Run) u sanmycTuTE DporpaMMy cmd.exe.

Tocae 3amycKa KOMAaHAHOTO HHTEPIIPETaTOpa NOABAAETCS OKHO, CO-
ASpXamee CTaHAApPTHOe NplraaiiieHye K paGoTe. B onepallnoHHEIX cH-
creMax Windows XP pAaHHOe IIDHFAAQIIeHHe MOJKET UMeTh CASAYIOIIHH
BHA,

Microscft Windows XP [Version 5.1.2600]
(C) Copyright 1985-2001 Microsoft Corp.

Ci\>

Tleperie ABe CTPOKH HHMPOPMUPYIOT HOABL3OBATEAS O BEpCHH OIe-
PAlHOHHON CHCTEeMEl M HPOUpPHEeTapHHX npasax ¢upmu Microsoft,
[locaeaHsN CTPOKA NPEACTABAAST COGO0M CTAaHAAPTHOE NpHrAalleHHe
K BBOAY KOMAHA MAH IPHEMY 3aAAHHH OT IOAB30BATeAS.

BBop KOMAHA B AAHHOM MHTEPIPETATOPE AHAAOIMYEH AAHHOMY
B OOepalHOHERX cHcremax Linux, Hamprmep, MOKEO BHIBECTH Bep-
CHIO OIIEPAJMOHHCH CHACTEMEL CASAYIOIITAM 00pazoM:

C:\>»ver <Enter>
Microsoft Windows XP [Version 5.1.2600]
Ci\>

5.9.2. MNaketHan obpaboTka B Windows

MexaHu3M ¥ CPeACTEA peaAn3anui pabOTH € 33AAHMAMI B OCHOBHOM
CXOAHH C TICAXOAOM, MCIIOAB3YEMEIM B ON€PalMOHHEIX cAcTeMax Linux.
3apaHusA TaksKe ohOPMASIIOTCA B BUAe TeKCTOBRIX (haiiros, cOASpRANIUX
nmepeueHb KOMAHA, KOTOPEIE AOASKHEI OBITH BHITOAHEHEl KOMAaHAHHM
HHTepnpeTaTopoM. CaMu dafiakl AOAKHEL MMETE pacliMpenue .bat wan
cmd. A HCIIOAHEHME, MEeXAHHUIME [ePepAsTH NapaMeTPOB U Pe3yABTAT
paboTH KOMAHAHEIX cIieHapHes B Windows Takofi e, Kax i 8 Linux.

Briaoe koMaHp, B Windows TaksKe COCTOUT K3 ARYX YacTell:

<M KOMaHIOE> <NapaMeTprhl>
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B KavecTBe HMEeHH KOMaHARI MOKET HCTIOAB30OBaTECH AMO0 BHYTPEH-
HAS KOMaHAA KOMaHAHOTO MHTEpIIpeTaTopa, AHG0 HMS HCIOAHAEMOTO
dalira, CopepIKAIero KoA BHellIHe NporpaMMEI.

MaKCHMAABHO AOMYCTHMOE KOAMYECTBO IapaMeTpoB, Kak u B UNIX-
TIoAODHEIX cHcTeMAaX, ONPEASASeTCA MAKCHMAALHO AOITYCTHMOM AAMHOMN
CTPOKM. AAfl olepalfHOHHEX cucreM Windows 2000 1 Windows NT 4,0
MaKCUMAaABHO AOIYCTHMAd AANHA CTPOKH COCTaBAfeT 2047 CHMBOAOB,
a aas cucteM Windows XP # SoAee MO3AHKEX AAHHOE 3HAYeHWe COCTaB-
AsteT 8 191 cHMBOA.

AAT MOAYYEHMS MOAHOTO CHOHMCKA KOMAaHA, DOAASPIKMBAEMEIX KO-
MaHAHKM HHTEPIPeTATOPOM, HCIOARIYETCA KOMaHAg help. Aas moay-
gerna AHpopManiti o crienndUIeCKHX CBOMCTBaX KaKkoH-anGo KoMaH-
ABI HEOOXOAHMMO BHIIOAHHTE CACAYIOIYIO KOMAHAY:

help <xomaHzma>

Bce BCcTpoeHHBEIe KOMAHAH H GOABIIHHCTBO BHEILIHHMX IPOTDaMM,
HOAAEPPRHBAICLINK paboTy ¢ KOMAaHAHOH CTPOROMH, MMEIOT BCTPOSHHRIH
napameTp /2. IIpH BH30BEe KOMAHAR C AAHHBIM TapaMeTPOM BEIBOAWT-
CA CIIPABKa O €€ NpeAHASHAYEHNH K TapaMeTpax, KOTOpHe MOryT OhITh
nepeaaHH AAHHOH KOMAHAE.

5.9.3. MNepemeHHble

TIp#t co3pAAHHM KOMAHAHHX CHEHAPHeB IIOABIOBATEAL HMEeT BO3-
MOKHOCTE ODePHPORATE TepeMeHHEIMA OKPY>KeHuA. [TlepeMeHHELIe MO-
ryT IIOCTYNATh OT HECKOABKHX HCTOYHHKOB. B COOTBETCTBHH ¢ HCTOYHH-
KOM ONPEASASHHA TOH MAM HHOW NTepeMeHHOH OKPDY’ReHHS UX MOKHO
TIOAPa3AeAHTD Ha ECTPOEHHRIE CHCTeMHEIe, BCTPOSHHRIE IOAB30OBATEAR-
CKHe H AOKAALHEIE, )

Bcmpoennnle cucmemunle nepeMeHMbie ONPepeAIOTC] Ha YpPOBHe
oTlepalHOHHON CHCTEMH K AOCTYIHEI BCEM IIPOLeccaM, He3aBHCHMO
OT DOAB3CBAaTEAR. BecmpoeHHble NoALICBAMEALCKUE NepeMerHble OIpe-
AESASIIOTCS Ha 3Tane BXOAA TOAL3OBATEAR B CHCTEMY M CYI[ECTBYIOT BCe
BpeMd, T0Ka NPOAOATRaeTCA cealc paboTH AQHHOrC NOAB3OBATEARA. AAS
MOAYHEeHH: CIICKA BCeX MePeMeHHEIX OKPYReHRA (Kak CHCTeMEL, TaK
M [IOAB3OBATEAS) ¥ MX TeKYIero 3HaYeHUI HCMOAL3IYeTCH KoMaHAA set.

B NpOTHRONIOAGKHOCTE BCTPOSHHEIM NepeMeHHRIM, AOKUALHBIE ne-
PEMEHHBIE CNPEAGASIOTCA HA 3TAlle BHIOAHEHHA KOMAHAHOrC CLeHa-
pHA. AA CIIPDEAEASHHMA HOBOH IepeMeHHON MAM U3MEHEHUS €€ TeKy-
1Iero 3HaYeHHA TAKIKE UCIIOAB3YeTCS KOMAaHAa set:

set <uMa nepeMeHHOH>=<3HaAUEHHE>
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AAS TIOAYYeHHS TeKYILIero 3HadeHWsS NepeMeHHOH HEeAOCTATOYHO
YK43aTk MPOCTO MMA nepeMeHHoH. [ToMaMo 3T0r0, Heo6X0ANMO SBHO
YyXasaThb CHCTeMe, 9TO TpelyeTca HMEHHO 3Ha4eHHe NepeMeHnon, A
3TOr0 HCIIOAB3YIOTCH CHMBOAH «%» B HAY&A€ M B KOHIle HMEHH mepe-
Mernoi. Be3 MCIIOAB30OBAHHA STHX CHMBOAOB CHCTeMa TPaKTyeT AMA
[epeMeHHOR KaK OOLIYHYI) CTPOTIRY.

27y ccobeHHOCTE PaGoTH ¢ NePeMEeHHEIMHE MOKHO NPOASMOHCTPH-
POBATEL Ha CAGAYIOIIEM OpHMepe:

examplel.bat

@set variable=value
@echo variable
@echc $variable%

B aanHOM npHMepe KOMaHAA echo HCIIOABIYETCS AAS BEIBOAA NOCAE-
AOBATEAEHOCTH CHMBOAOR Ha KOHCoAb, CHMBOA (@ mepep, KaxkACH Ko-
MaHpoi coofaeT KOMAaHAHOMY HHTEPIPETATOPY O TOM, YTO He HaAo
BRIBOAMTH KOMaHAY Ha KOHCOADL Ilepep ee BRIoAHeHHeM. EcaM xKe 3T10T
CHMEOA He YKa3hIBaTh, TO BO BpeMS MCHOAHEHMA CLEHApHS Ha KOH-
coAB GyAeT BRIBOAMTECHA K&¥KAAA KOMaHAa Hepea ee BeinoaseAnem. Io-
Che BHIMCAHeHHS (palina example.bat Ha 3KpaHe MOABATCH CASAYIOIIHE
CTPOKH:

C:\>example.bat
variable

value

Ci\>

Kar BUAHC M3 AGHHOTO NPUMEPa, B IePBOM CAyYae MOCASAOBATeAD-
HOCTB CHMBOAOB Variable TpakTyeTca CHCTeMOIt Kak OOHYHAR CUMBOAE-
Had CTPOKa, a BO BTOPOM CAydYae BO3BpAalllaeTcsd 3HadeHHe, acCOIfH-
HMPOBaHHOE ¢ COOTBETCTBYICIEeH nepeMeHHOM, TakuM 00pasoM MOXHO
TIOAYHHMTE AOCTYIl He TOABKO K 3HaYeHHAM AOKAALHHX TIepeMeHHBIX,
HO U K 3HaYEHHAM BCTPOEHHLIX TepeMeHHHX.

He Bce cHMBOARI MOXKEO HAPAMYH> HCIIOAB3OBATE MPH MPHACBOCHAKR
HeKOTOpPOTr0 3HAYSHUA MepeMeHHRIM, TdK KaK piAjA CHMBOAOB 3apezep-
BHPOBAHBI H TPAKTYIOTCA CHCTEMON KaK KOMAHABL HAM CAYReOHEIe CHM-
BOAHL K HuM oTHOCATCA @, <, >, &, |1 “. EcAM HeOBXOAMMO MCIIOAB30-
BaTh AQHHBIE CUMBOAR! IIPH O3HAYHBAHUN ITIEPEeMEeHHHX, TO HM AOAKEH
NPEAIIECTBOBATE CUMBOA & ».

set var=login“@e-mail.com

B xauecTBe 3HAYEHHH NepeMeHHRIX MOI'YT HCHOABIOBATHCA HE TOAD-
KO CTpOKH, HO B YHCA4, B apncpmemecme BEIpAOKeHHA. A}\.ﬂ apHCBOS-
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HUSI YMCAOBEIX 3HadYeHHE MCITOABIYETCS KOHCTPYKIHA set /a. B maTte-
MAaTHUECKHX BEPAKEHHAX MOTYT MCIIOAB3OBATECA TOABKO I[EALIe WHCAY
B AMamasoHe 0T —231 a0 231 -1,

B BHIpayReHHAX MOTYT HCIIOALIOBATECHA H apddMeTHISCKUe OTIepa-
IMH, TaKHE KaK + {CAOREeHHe), — (BE9HTaHre), * (yMHOXeHne), / {Aere-
Hue), % (ocTaToK OT AereHH"). TAKXKe CYIIECTBYIOF H KOMGHMHUpOBAKHEIe
OIePATOPH IPHCBAWBAKNS, TAKHE KAK += (IpHOGABUTE U IPHCBONTE), —=
(BRIYeCTh M NPHCBOMTE), *= (YMHOKHMTL H IPHCBOHTE), /= (Pa3AeAMTh
H IIPUCBOMTE) H %= (HOAYIHTE OCTATOK OT ABACHHSA M IPUCBOMTE),

set /a var=1

set /a res=%a%+%b%

set /a total+=1

set /a count*=(%amount%+1)

AAg Toro yToGH YARAMTH paHee ONPEASASHHYIO AOKAABHYIO Nepe-
MEHHYIO, HCIICAR3YETCH CAAYIOIAT KOMaHAQ!

set <MMa nepeMeHHONW>=

AOKAABHEIE IIepeMEeHHBIE ACCTYIHBL TOABKO AAA TEKYLIETO 3K3eM-
nAsipa KOMaHAHOHN 000ADUKH, & TAKAKE AAS SKIEMIIAIPOB OGOACUKH, O~
POKASHHRX TeKylIuM 3K3eMiasapoM. Ho ecal HeoGXoAMMO HEKOTOpPHE
flepeMeHHHE ACKAAH30BATh He TOABKO Ha YPOBHE TEKYLIETO 3K3eMIIAS-
pa 00OACYKM, a ellle H HA HEKOTOPOM AOKAABHOM YPOBHE, TO MOKHO
HCOOAR30BATH Mapy koMasA: setlocal B endlocal. AroGrle H3MeHeHHs
B NepeMeHHKIX OKPY/XeHHA, BHNOAHEHHEHX IOAL30BATEASM BHYTPH 06-
AACTH, OTPAHHYEHHOH AQHHBEIME KOMAHAAMH, GYAYT HeACMCTBUTEABHE
MoCAe BHIIOAHEHNA KOMAHAR endlocal. PaccMoTpEM IpUMep HCOOAR-
30BAHHA 3THX KOMaHA,

example2.bat

@set variable=global value
Recho Before setlocal
@echo %variable$
@setlocal

@set variable=local value
fecho After setlocal
fecho %variable%
fendlocal

Recho After endlocal
@echo %variable%

B pesyarrare paloTH AAHHOTO CIIEHAPHA HA KOHCOAE GYAYT BEIBEAS-
HBI CAEAYIOLHE COOGIIeHNS:
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Before setlocal
global value
After setlocal
local value
After endlocal
global value

Kak BHAHO, IIOCAE BEIXOAA H3 AOKAABHOTO OAOKA BCE M3MEHEHMH,
CASAGHHHE TIOAB3OBaTeAeM, OEIAH NPOHTHOPHPOBAaHE, a 3HAaYeHHA Ie-
peMeHHEX OBIAM BOCCTAHOBACHH.

Tak e kak U B Linux, ImoAR30BaTeAL HMeeT AOCTYI HE TOABKO
K BCTPOEHHBEIM M AOKSABHEIM IIepPeMeHHEIM, HO ¥ K OCOOKIM CHCT@MHEIM
NepeMeHHEIM. OTH [epeMeHHHE MO3BOAHAIOT OCYILECTBAATH AOCTYIL
K IapaMeTpaM, TepeAABAEeMEIM B BEISEIBAEMEII CIIeHAPHIA.

B romanpHOM HMHTepnpeTaTope Windows oOnpeaeAeHE! cCHelHaAb-
Hble nepeMeHHHe %0..%9. IlepeMentan %0 3aMellaeTcd MMeHeM BHI-
noAHseMOro ¢aiiaa clieHapus, a napaMeTphl %1..%9 saMelaTca nep-
BEIMH AEBATEIO NapaMeTpaMi, IepeAaHHEIMH B CIIeHAPHII.

AAd NoAydeHUs AOCTYTIA K HapaMeTpaM, CAGAYIOIHM 34 AEBATHIM,
ACIoAb3yeTcs KoMaHaa shift. Ee noBepeHne noxolXe Ha NOBEAEHHe
OAHOMMEHHOH KoMaHAR B BASH: nocae OAHOKDATHOTO BHI30BA AAHHOH
KOMaHAK mepeMeHHas %] CODOCTaBAfeTCH CO BTOPEIM [1apaMeTpoM,
%2 — C TPETHLUM K T. A,

AAS DOAYYEeHUS CIHCKAa BCceX NMAapaMeTpOB MCIOAB3YeTCH CIelu-
aAbHA® BCTpoeHHAA nepeMeHHas %+, CASAYET OTMETHTE, ITO KOMAaH-
Aa shift oKa3KIBaeT BAMAHHE He TOABKO HAa 3HAYEHHA MO3HITHOHHEIX
nepeMeHHHX %1, %2 K T. A, HO K Ha 3H3YeHHE, BO3BpAINaeMoe Iepe-
MeHHOH %*.

IMapaMeTpel KOMAHAHOH CTPOKH MOTYT MCIOAB3OBATECS HE TOAB-
KO HAmpsAMyIo, HO K HUM MOTYT NPHMEHSTRCS CIeIHAAbHEIe MoAKGH-
RATOpPhL JTH MOAU(MKATOPEL CAYKAT AAA BRIAGAGHHA M3 NapaMeTpoB
KOMAaHAHOH CTPOKH HMeH (alfAoB, KATAAOTOB, BpEMEHH CO3AAHMSA CO-
OTBETCTEYIOIMX (PalAOR ¥ T. A, Ard NIPHMEHEHN? MOAM(DUKATOPOB HC-
MOAB3YETCH NOCASAOBATEABBOCTE %~, 3a HeHM CAeAyeT MOAMMHKATOP
H IO3HONOHHKI HoMep IapaMeTpa, K KOTOPOMY AAHHEIH MOAMGHKATOD
npuMeEaeTca, CNHCOK MOARGHKATODOB apaMEeTPOR KOMAHAHOM CTPO-
KU OpHEEAeH B TabA. 5.1,

MoaupHKATOPEI MOTYT HCIIOAB30BATECA HE TOABKO IO OTASABHOCTH,
HO M B KOMOMHANHH ADPYT c ApyroM. HanmpuMep, koMGuHamua %~nxl1
pa3bupaeT DepBLII IapaMeTP H M3BAEKAeT 13 Hero HMA ¢alira u pac-
mppeHne, a KomOnHaua %~ftzal BLIBOAUT Ha KOHCOAB TepBHIH napa-
MeTp B TOM Xe (popMaTe, B KOTOPOM BRIBOAMT ROMaHAA dir.
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Tabnuua 5.1. MoandivkaTopel napamMeTpoR KOMaHRHON CTPOKK

Moaudnrarop Onucanue

e BosspaitjaeT 3HaueHHe IAPAMETPa, YAAAAR OKDYARAIOIIHe
ABOHHBE KABRYKH, €CAH OHH €CTh

%1 BosspanaeT NOAHHH NYTE K (aiiny, 36AaHHOMY IADAMETPOM

%~d BosppamaeT OyKBy AHCKA, Ha KOTOPOM XpaHmrTcs daita, sa-
AAHHEIH NapaMeTpoM

%~p Bo3BpamaeT NOAHLIH OYTE K KATAAOTY, B KOTOPOM XpaHUTCH
daita, 3apaHHEIN TapaMeTPOM

%~0 BoaspamaeT MM4 (aiira, 3aAAHHOIC ADAMETPOM

%~x BoszspamiaeT pacumpense caifaa, 3apaRHOIO MapaMeTpoM

% Bosppamiaer Iyt K (hadiay, 3aAAHHOMY ITApaMeTpoM, HO HC-
IOABIYH MMeHa B dopmare 8.3

%~a Bosppauniaer arpudyTH (akaa, 38AAHHOIO NapaMeTpoM

%~t BoappaliiaeT AATY M Bpems daiirg, 33A3HHOT0 NApaMeTPOM

%~z BozppamiaeT pa3amMep dalira, 38AaHHOTO DAPaMeTPOM

%~$PATH: CRaHupyeT COMCOK KATAAOTOB, ONPEASACHHEX B IepeMeH-
uo PATH, ¥ HllleT B 3THX KaTaroTax UM (paMaa, 3aAaHHOTO
napamMeTpoM. Ecan Takoi dana HalAeH, TO BOIEPAMIAeTCH
HOAMEIA ITYTh K CAMOMY IepBOMY HallpeHHOMY daiiny, Ecan
TaKoH (pala He HAfAEH, TO BO3BPAIlaeTCd IyCTasa CTPokKa

5.9.4. Beoa/euieof. KoHBenepHan obpaboTtka

OpraHu3anug MeXaHH3Ma BBOAA/BRIBOAA HH(OPMAIHE B KOHCOAB-
HHX NpHACKeHWs X Windows cxoAEa ¢ oprasgusanueii AaHHOTO Mexa-
HH3Ma B Linux. Onepauyu YTEHHA ¢ KOHCOAM MAW 3a1IICHA B KOHCOAB OCY-
LIECTBAAICTCA He HANPSIMYIO, a Yepe3 BHPTYAAbHEE (altAr yerpoitere.

Tak xe Kak B B Linux, st ¢afirkl HMeIOT CTaHAAPTHEIE MMeHa
H 3a HUMM 3aPHKCUPOBAHEl CTAaHAAPTHBHE (haMAOBEE ASCKDHIITOPHL,
KOTOpHE aBTOMATHYECKH OTKPHRIBAIOTCA IPH BHIIOAHEHHH AIODOTC KOH-
COABHOTQ NPHAOKEHHEA. ITH BUPTYaAbHEIE (DafALl IPEACTABASIIOT CTAH-
AAGPTHBIA NOTOK BBOAA (CBS3aH € ASCKPHIITOPOM (), CTAHAAPTHRIN ITO-
TOK BHIBOAA (CBA3aH C ASCKPHOTOPOM 1) M CTAHAAPTHEI IOTOK BRBOAA
OIMHOOK (CBA3aH ¢ ACCKDHNTOPOM 2).

CylileCTBYET BOSMOXHOCTE NEPEHANPABHTE B (alirn moTOKH BBOAR/
BHIBOAA, ACCOLMHPOBAHHEIC CO CTAHAAPTHRIMHE NOTOKAMH. AAd 9TOTO HC-
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DOABL3YIOTCS ONEpalA HepeHaNpaBACHHA BBOAA/BEIBOAQ. CHHTAKCHC
H CEMAHTHKA AAHHHX Olepanuii aHAAOTAYHE! MCIOAB3YeMEIM B Linux.
TMosToMy He OyaeM mOAPOOHO OCTAHABAHBATLCA Ha WX IMOACHEHIH,
4 CBEAEM 3TH ONlePallMH B eAWHYIO Taba. 5.2,

Taxk ke Kak ¥ B Linux, 3TH omepanuu MOXEHO KOMOHHHPOBATE H HC-
TICAB3OBATE CPasy HECKOABKO olepampii B KomaHae, Hanpumep, aaa
TOr0 YTOOH! IepeHanpaBHThL BCE AAHHEIE, BHEOAHMEE HEKOTOPOHR KO-

Tabnunua 5.2. Onepauwvn Nepenanpaenedus EROAS/ BbIEOAS

Onepanua

Omacasne

xomangal > gaiia

TMoTOK CTAHAEPTHOTO BRIBOAS KOMAHAR CBA3RIBACTCA C (PafAOM
Al yCTpoHRcTBOM. Ecan pAaHHEIN daiia He cyllecTEOBaA, TO OH
co3paeTcd. Ecan oH cymiecTBOBaA, TO (haiia nepelalHCHBaeTCq

>

koMargal > > daiia

TToTOK CTaHAAPTHOTC BHIBOAA KOMAHAK CBA3HIBARTCH C pakAOM
HAH YCTpOHCTBOM. EcAH AaHEHBI dhaiia He CYIecTBOBAA, TO OH
cospaerca. EcAl oH CyIecTROBAA, TO AAHHHE AOTIHCHBAIOTCA

B daiia

xoMangal < ¢aiia
TToTok cTaBEAAPTHOrO BBOAR KOMAHAH CBA3LBaeTcs ¢ draiiromM

xomahgal n> gaiir

INoToK BRIBOAA KOMAHAR ¢ (PafAOBEIM AECKPHIITOPOM Il CBSI-
suBaerca ¢ gairom. PailtroBhie AeCKPHIITOPE 0 — 2 cBA3AHE
€O CTAHAAPTHRIMH YCTPOACTBAME BBOAR/ BEIBOAA. Ecal pAaHHEIH
thaiir He CYIIeCTBOBAA, TO OH CO33aeTcd. ECAM OH CyIIecTBOBAA,
To dafA Nepe3anACHBAETCA

komangal n>> paiir

IMoToK BHBOAE KOMAHAK ¢ (hafAOBEIM ASCKPUIITOPOM I CBAZRBA-
eTcq ¢ aitroM. Ecan pAauHnii ¢aiia He CyIHECTBOEAA, TO OH CO3-
AaeTcst. EcAH OH CyLIeCTBOBAA, TO AAHHBE AOIMCHIBAIOTCA B (haiA

n>&m

xomangal n>&m
[ToToK BRIBOAA KOMAHAK ¢ (halAOBEIM ASCKPHIITODOM N CBA3LIBA-
eTCs ¢ MOTOROM C (haliACBEIM AGCKPHIITOPOM I

n<&m

xomangal n<&m
IMoror EBOAA KOMAHAH € (halAOBHM AGCKPHOTOPOM I CHAABIBA-
eTcA C NOTOKOM ¢ (PafAOBRIM ASCKPHUIITOPOM M

xoMangal | xomanga2
CRS3LIBACT CTAHAADPTHLI IOTOK BRIBOAA OAHOTO IPOLECCa
CO CTAHAAPTHEIM IIOTOKOM BBOAA BTOPOTO IPOLECCa
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MAHAQI, KK HA CTAHAAPTHOE YCTPOMCTRO BHBOAR, TAK M Ha CTAHAAPT-
HO€ YCTPOMCTBC BHIBOAR OHIMOOK, MOKHO HCMOAB3OBATEL CAGAYIONLYIO

KOMaHAY:
koMarpoa >> output.log 2>&l

[MoapoGHEM Xe 06pa3oM MOKHO CBASHBATE H HECKOABKO OIeDaLHi
OPraHM3aliH MEeKIIPOIEeCCHOrO B3aUMOAEHCTBHA C NMOMOIINBIO KaHa-
AOB:

KoMaHpal | koMaHOma2 > log.txt

B aToM caydae AaHHEIE CO CTAHAAPTHOTO BEIBOAA KOMaHAa 1 mocTyna-
IOT HA CTAHAAPTHEIA BBOA KOMaHAa2, a AAHHEIE CO CTAHAAPTHOTO BEIBO-
Aa KoMaHpa2 BEIBOAATCA B hafia log.txt,

5.9.5. YnpasneHue xoqom BbINONHEHUS
3anaHni

Windows DoppepAMBAET HECKOABKC PAa3AHYHHEX MEXaHH3MOB
VIPABACHHA XOACM BEIMIOAHEHHs IIPOTpaMM. 3TO MeXaHHM3MBI HOCAE-
AOCBATEABHOIC BEIIOAHEHMA KOMAHA, TPYIIIAPOBKH KOMAaKA, YCAOBHO-
ro BHIIOAHEHHS KOMaHA, a TAlKe YCAOBHEIE ONEpaTOpH BLIMOAHEHUS
H IITHKARL

CpeacTBa NOCABAOBATEARHOID M YCACBHOTC BHIITOAHEHMS KOMAaHA
OYeHE NOX0JKH Ha COOTBETCTBYIOLIUE CPEACTEA, CIIPEASAeHHEIe B Linux,
KpaTKoe cIIMCaHHe 3THX CPeACTB IpHEeAeHO B Taba. 5.3.

OTH onepanyuy MOryT OHTL CRKOMOMHHPOBAHLL B OAHOH CTPOKE, 8CAN
3To HeoOxoauMo. ITpH 3TOM AOTIYCKaeTCs He TOABKO HCIIOAL3OBAHHE OA-
HHX K TeX JKe ONePalHi, HO U O0BeAMHEHNE B OAHY KOMAHAY HECKOAb-
KHX pasAMYHLIX onepaliiuii. B KavecTpe IpHMepa MOXHO pacCMOTPETh
CACAYIOLIHHA BaPHAHT HCNOAR3OBAHHA ITHX KOMAHA!

{(({cd c:\logs && dir) > list.txt 2>&1) || echo Unable
to get list of logs) & start list.txt

B paHHOM IpEMepe AeaaeTcd DONHTKA DepedTH B KaTaaor c:\logs.
Ecau 3Ta onepanus 3apepliaeTcd YCIellHo, TO BEINOAHAETCA KOMaHAa
dir noayyeHMd CIMCcKa Gaiia0B B TEKYILEM KaTaAoOTe M 3TOT CIIHMCOK 3a-
nuceBaeTcs B daiiae list.txt. Ecau xoTa Ok oAHa U3 onepaliii 3apepina-
€TCA HEYCNEIHO, TO HA KOHCOADL BRIBOARTCS coobmerntte «Unable to get
list of logs», a B daiin list.txt s3anucEBaeTCs CHCTeMHAS HHPODPMAITHA
o po3HuKIeM cBoe. [Tocae oxoHYaHUA PpaGoTH AGHHEX KOMAaHA, 3aIy-
CRAEeTCA NPHAOKEHHE, ACCOLHAPOBAHHOE C pacuIHpeHNeM .txt (HanpH-
Mmep, notepad), 1 emy nepepaeTcs akia list.txt B KavecTBe mapameTpa.
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Tabnuua 5.3, Mexannambl NOCNefoBaTENGHOIT W YCROBHOMQ

BeIMOMHEHWR KOMaHO

OnMcaHle

& xomanga ! & xomangal

HenmoabayeTca AAA PaspAeACHHSA HeCKOABKMX KOMaHA B GAHOH
crpoke, CHavYaAa ACTIOAHAETCA NePBad KOMaHA®, TI0 CKOHYaHIH ee
paloTH HCTIOAHAETCS BTOPas

& xomangal && xomanga?

Hcrmoab3yeTcd AA YCAOBHOTIO BRITOAHEHHA HECKOALKHX KOMaHa,
HicroAHARTCA TEPBAA KOMAHAS, €CAR OHA 3ABEPIIMAACE YCIICINHO
(T.e. BepHyAa {0 B KauecTBe KOAA BO3BPATA), TO HCHOAHAETCH BTODAs

I xomanga! || xomanga2

Hcnoab3yeTcst AA YCAOBHOTO BHITOAH@HWS HECKOABKHUX KOMaHA,
Hcnoansercs nepBas KOMaHAA, @CAH OHA 3aBePIMASCH HEYCOE-
HO (T. e. BEPHYAA KOA, OTAHTHE oT ), TO HCOOAHAETCA BTOpas

{ (komangal & xomanga2)
Hcnoabsyercs AA% FPYINNPOBKH MIOCASACBATEABHOCTH ROMaHA

;A , | xomargal napemempi;napamemp2
HICIOABSYETCA AAR PA3ASACHNA MAPAMETPOB, NEPEAIBAEMHEX KO-
MAaHAE B KOMAHAHOH CTpOKe

Kaxk ¥ B0 MHOTHX S3EIKaX ONACAHWAA 38AdHU, B KOMAHAHOM S3BIKE
Windows MoAAEP)KHBAIOTCA YCAOBHEIEe onepaTophl. IlpHueM caepy-
€T OTMETHTh, YTO CYIeCTBYeT HeCKOABKQ BO3MOXKHBEIX (bopM 3aaaHuA
VCAOBHEBIX onepaTopoB. Obuwas dopMa 3alHCH YCAOBHOrO olepaTopa
BERITASAHT CAGAYIOIINM o6pasom:

if BupaxeHMe xoMaHnal [else xoMmaHmaZll

B 5TCM cAyuae KoMaHAAl BEIIOAHAETCH TOABKO B TOM CAydae, eCAH
BEIpa’KeHHe BHIIOAHAETCA. B MPOTHEHOM CAyYae BHIOAHAETCA KOMAaH-
Aa2, Ilpy 3TOM NpP¥ HCHOAB30BAHHH E YCAOBHOM OllepaTope else KOH-
CTPYKIIUH Oleparop else A0AKeH HAXOAMTECA Ha TOH Xe Crpoke, YTo
n oneparop if. B npoTUBHOM cAyYae HHTepHpPETaTOP COOGIIUT O HAAH-
YHH OIHOKH B KOAe CIieHapHs.

B KavecTBe BHIPA’REHHA MOTYT HACIOAB3OBATHCA HECKOABKO KOH-
CTPYKIIMH B 3aBHCHMOCTH OT IjeAelf yCAOBHOTO omepaTopa. CIHCOK
3THX BHIPa’k€HHHA TpUBeAeH B TabA. 5.4,

AAd opraHM3alMH IHMKAOB MHTepdeiic KOMAHAHOH OBOAOMKH
Windows npeaocraBasieT eANHCTBEHHHI onepaTtop — for. Ho Tak ke,
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Tabnuya 5.4 Qoprsl NOTMHECKNK YCOBWA

Aorudecroe yeAOBHe

Onucanue

[not] errorlevel nomep

if not errorlevel 0 echo Operation is failed
Hcnoab2yeTcd AAS @HAAHIE VCIISITHOCTH MAHR He-
YCOEmHOCTH BHIIOAHEHHS PeAHAYIIeH KOMaHAR
nAn onepagak. Koa 0 game Bcero 03HadaeT, Iro
MPEARAYIIAS KOMAHAA BRITIOAHHMAACE YCIISHIHO.
Kop, orarmanwii ot {), 9ate Bcero roBOPHT O TOM,
YTO BEHINOAHEHHE KOMAHAR 3aBEPITHAOCH HeyCIe-
XOM

[not)
cmpoka{==cmpoxa2

if %1==%VALY% (

echo Strings are the same

) else {

Strings are different

)

HcnoaksyeTcn Aad CpaBHEHKS ABYX CTPOK Ha pa-
BeHCTEO/HepaBeHCTBO. EcAl HecnoaszyeTca dopMa
¢ omepaTopoM else, TO KOMaHAR B TeAe YCAOBHOTO
OMEepaTopa ACASKHEL TPYIITHPOBATHCA € IOMOLIBIO
KOHCTPYKIMM (), TAK KAK Bee KOMaHAK 06s13a-
TEALHO AOATKHEI 3aBepIIaTECA CHMBOAOM KOHLA
CTPOKH. B IPOTHBHOM CAYYae HHTEPIPETATOD

He CMOXET BRIIIOAHHTE 3TH KOMAHAR H IPOMIHO-

PHpYeT X

[not] exist ume_ad-
Ag

if exist temp.txt del temp.txt

HcnoabsyeTcs aAq IPOBEPKH CYIeCTEOBAHTA/
HecylleCTBOBAHMA (halira ¢ MMeHeM mM#A_halirg,
Hmsa_alina MoXReT 3aAABaTHCA KAK B OTHOCHTEA-
Hoit hopMe 3AMHCH ITYTH, TAK M B a6COAIOTHOR

if [/i] cmp! OnCpas-
HEHUA cmp2

if /1 %2 EQU /a echo Archive option is specified
Hcnoaeayercs pAf CPABHEHHS CTPOROBHIX TIEpe-
MeHHRIX HAM IaPAMeTPOB KOMAHAHOM CTDOKH.

B ragecrre OnCpaBEEeRNA MOTYT HCOOAB3OBATLCH
cAaeAyIOmHe TPeXGYKBeHHEIE ONepaliiu:

EQU — paeHo;

NEQ — He paBHO;

LSS — meHbIIe uyeM;

LE() — MeHBLI& AAM PABHO;

GTR — Goabiue yeM;

GEQ — BOABIIE AAM PABHO,

EcaM yKasaH napaMeTp /i, To CTPOKH CpaBHHBAIOT-
¢ §e3 yyeTa peracrpa
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Oxonvenme Tatin. 5.4

AorHveckoe ychoBHe Onuncarne
if cmdextversion if cmdextversion 2 echo The operation is supported
HoMep Hcooaszyercs Axd NPOBEPEM TeKYIISH BepCHH

paciiHpeHHd KOMaHa,. BoappalljaeT 3HaueHHEe
HCTHHH, €CAK BHYTPeHHHH HOMeD pacIiupeHus
KOMaHA GOAEIIe HAH paBeH 34AaHHOMY HOMeDY.
INepBas BepCHA HMEST BHYTPEHHHH HOMep 1

if defined nepemen- If defined Offset set /a MainAddr+=%Offset%
hda Hcnoapayerca IpoBepkH (haxTa CymecTBOBaAHHA
cnenudIMPOBaHHON NepeMEeHHOMH

KAK U YCAOBHEIHM O[epaTop, ONeparop IHKAOB HMEeT HEeCKOALKO pas-
AWYHELX (DOPM, TTOZBOASIIOLINX HCIIOAB30OBATE €I'0 AASL PA3HEIX LEASH.

O6man dopmMa 3amucH oneparopa for BHTASART CASAYIOITHM o6pa-
30M:

for [napamerp] {%nepemeHHas |%%nepemeHHas} in
(MHOXeCTBO) do xoMauzma [onuMM]

TTapametp %nepemennas uau %%nepeMenias 3apA€T TapaMeTp, e-
peSHpAKILNE 3AeMeHTR 13 MHOXeCmBOo. [TepBui BUA 3aITHCH MCTIOAb-
3YeTCHA B TOM CAYHYae, ¢CAM ITHKA OpraHu3yeTcs I3 KOMaHAHOM CTPOKH,
a BTOPOM — €CAM LHKA ABASETCA YaCThIO CLieHApHA.

CHOHCOK 9AGMEHTOB MROKeCMmBO IpepcTaBAaseT coboit HaGop asae-
MEHTOB, KOTCPHE U 06pafaTHBAIOTCH B AKAS, 3TO MOTYT OBITh CITUCKH
}aiiAoB, CTPOK, AMaNA30HH 3HAYSHMI U T. A, IASMEHTH K3 MHOXKECINBO
TIOCAGAOBATEABHO NepeGHpatoTes B HHKAE H HNEPEeAAlOTC] B KAYeCTEE
O B KOMaHAR MAH IPOTPaMMEL.

THX 3AeMEHTOB, BKAIOYEHHBIX B CIHCOR MHOXECIBO, OIIPEASAAET-
cA ONOHOHAABHEIM mapaMerpoM omneparcpa for. Cnucok mapamMerpoB
M THIE 3A€MEeHTOB IepedcAeHH B TabA. 5.5.

K pmapaMerpaM GyHRIH# MOTYT IPUMEHATHECT MOAM(HKATOPH, HC-
MOAB3YeMHE AAS TAPaMEeTPOB KOMAHAHOMH CTpokM. Hampumep, B cae-
AYIOOIeM NpHUMepe Ha KOHCOABL BRIBOAMTCH CHHCOK (haiiros ¢ pacurupe-
HHeM .I0g, PACIOACKEHHLIX B TEKYINEM KaTaAaore, B ToM JKe dopmare,
B KOTOPOM BEIBOAUTCS CIIUCOK (haiirnoB KoMaHao dir:

for %%I in (*.log) echo %%~ftzal

AAg H3MEeHeHMSI TOCACAOBATEABHOCTH KOMaHA MOKET NPUMEHATHCA
oneparop 6e3yCAOBHOrO nepexopa goto:

gote MerTka
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Tabnwuya 9.5. 3nemcHTol UiKna for

Huka THITH 3AeMEeHTOB K ONIMCAaHHE

— for %5%i In (+.doc) do echo %%i

Hcnoansyerca pan 06paboTku ciECKoB Panaos. Aaa
3aAAHHA CIHCKOB (Palir0B MOFYT IDHMeHSATHCS [a-
GAOHBEI C HCIIOAB3OBAHHEM METACHMBOAOB * | ¢

/D for /D %%dir in (+) do echo Directory %%i
Hcnoanayercs Aas 00paloTKH CIIECKOB KATAAOTOB.
AA.F[ Ja8AHHA CIIHCKOB KaTaAOI'OB MOTYT NPHUMEHATRECA
IMAGAOHH C HCIOAB3OBAHHEM METACHMBOACE « M ?

/R [koprepotl_wa- | for /R C:\Windows %%dir in (+) do echo Directory %%i
maaor] Hcooab3yerca Aast peKypeHBHoro o6xopa cepeBa
KaTaAOTOB, HAYMHAs C KaTaAoTa KOpHeBoll_KamaAor.
ECAM KaTaAor He YKa3EIBAETCH, TO HPOHABOAUTCA
PeKYPCHBHEII 06X0A KaTaAOTOB B TEKYHIEM KaTaAoTe,
DAEMEHTAMH CIIACKA ABASIOTCS DafAnl, PACIOAOKEH-
HHe B KaTarorax. EcAH B KauecTee 3AeMeHTOB MHO-
JFKeCTBA YRa3aH 3aeMeHT ., TO ciiucox hopmipyerces
He K3 ¢aiiroB, a H3 BAOJKEHHBIX KaTAAOTOB

/L for /L%%iin {1, 1, 5) do set /a Res+=i
Hcnoassyercs aaq nepebopa 3Ha9eHHH B 3aAaHHOM
AMATA30HE C 3aAAHHEM maroM. QOPMAT CIINCKA 3Ae-
MEeHTOB MMEeT BHA (HaUaAC, Wiar, KoHel)

/F ["napamempnt”] | for /F "tokens=1-3"» %%l in {log.info) do @echo Time:
%%, Date: %%j, Event: %%k

for /F "tokens=1,2-" %%i In ("12.34 05.08.08 ev_3456
- String is too long") do @echo Time: %%i, Date; %%},
Event: %%k

for /F "tokens=1,2«" %% in ('type log.info') do (@echo
Time: %%¢, Date: %%j, Event: %%k

Hcooaesyerca pas 06paboTKHM CIHCKA CTPOK, 1O~
AydaeMerx ARG0 B3 ¢afiag, ABGO B3 CTPOKH, 3354~
BaeMoii HANpsAMYIO, AM60 H3 BRIBOAQ KOMAHARI MAH
TIPOTPAMME]

THMocAe BRIOAHEHHA AAHHOM KOMAHAR IIPOHCXOAHT IIePeX0A K CTpO-
Ke, B KOTOpOH 3ajAHa COOTBETCTBYIOIAd METKa. ECAM TaKad MerKa
He HafAEH4, TO BHINOAHEHHEe CLHEeHAPUS NpepLIBaeTcd U BLIAAGTCS CO-
obGujeHne O TOM, YTO METKA He HaliAeHa.

Oneparop goto TakXKe MOXXeT IPUMEHATECI AAS AOCPOYHOTO IIpe-
PLIBAHWS BHIIOAHEHHA CLEHAPHA. AAS DTOTO HCIOAB3YETCA CACAYIOIIAS
¢dopMa 3anucu:
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goto :EQF

Eme 0aAHOI 0COGEHHOCTEIO ONEPATOPA Joto ABATLTCS TO, UTO OH MO-
KeT MCIOAB30BATECA B KaYeCTBe 3aMEHH onieparopa BEIGOpa

gote lab%l
:labl

echo Variant 1
goto :EOF
:1lab2

echo Variant 2
goto :EQOF
:lab3

echo Variant 3
gote :EOF

B AaHHOM mpUMepe NPRHUMACTCA NapaMeTp u3 KOMAHAKON CTPOKK
B AHanasoHe OT 1 A0 3 ¥ B 3aBHCHMOCTH OT 3HaueHMs 3TOro napaMerpa
BHOWpaeTcs COOTBETCTRYIOIIHH BAPUAHT.

AAS BEIZ0OBA OAHOTO KOMAHAHOTO (haihra us APYTOTO MCIIOABSYETCA
KomaHpa call. opMar BHI30B& B 3TOM CAydae BLITASIAMT CAEAYIOLIKM 06-
pa3soM:

call [macx:] [nyTe]uma_daiina [napamerpu)

B aToM cAyTae guck, nymb U uma_gaiirg 3aA810T HMA KOMAHAHO-
ro ¢pafiaa, KOTOPEIA AOKEH OLITE BHIIOAHEH. AaHHEIA bafia AOAKEH
UMeTt pacupesne .bat wan .cmd. Ecam HeoBxoaumo, To ROMaHAHOMY
(aiiry MoryT GHTH IepeAaHH IapaMeTphL:

call checkdate.bat filel.txt
Ho romasAa call HCMOAB3yeTCA He TOABKO Ang 3aITYCKA BHEITHHIX KO-

MaHAHEIX GafAOB, HO U AAS OPTAHK3AUMM BHI0Ba (ByHKIMIL mpone-
AYP- Arst 3TOTO OPUMEHAETCH CAeAyIomas Gopma AaHHOMN KOMaHARL:

call :MeTra [napaMeTph]
MNpu opraHM3aiuy BHI3OB& (PYHKUMEM :Memxka AOAKEHA YKa3LIBATh

Ha HavaAo BhI3bIBaeMOH (yHRuMH. Ilapamerpri, nepepapaemmre npu

BBI30BE, AOCTYIIHE BHYTPH (PyHKUMK UPH MCNOAB30BAHHM MO3UIIHOH-
HHIX MapaMeTpoB %1, ..., %9.

Aps Bo3Bpara U3 QYHKIHHA HCIOAB3YETCH KOMaHAA eXit ¢ KAFoUOM /b:
exit /b [xom_pozeparTal

MexaHH3M OpPraHu3alMH GYHRIUE K IPO1eAYD AOCTATOYHO MOIIEH.
OH 103BOASIET OPraHM3OBHIBATE PEKYPCHBHEIE BH3OBH., B KauecTBe
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npHMepa paﬁom C upoueAypaMn MOEHO pPacCMOTpeTR C.AQAYIOI[(Hﬁ
cueHapuit:

Fibonacci.bat:

@echo off

rem OTKIDYMM PeXMM BHBOTA KOMAHT
set N=%1

call :fib $N%

echo $RESULTS

exit /b

rem OyHKUMA BEYMCIECHMA uMcel PuOoHauyum
: fib

if 31 ==1{

set RESULT=1

exit /b

)

if %1 ==2 (

set RESULT=1

exit /b

)

rem Buumcnaem uucyo N-2

set /a M=%1-2

rem BeraucnsaeM yucno PMOOHaAYYM HoMep N-2

call :fib $M$%

rem CoxXpaHAeM BEMMCJI@HHOM 4ucno ¢uboHauuyn HoMep N-2
B CTEKE

set /a M=%1-2

set RES$M%=%RESULT%

rem BriumucageM umcio dboHauwuu HOMep N-1

set /a M=%1-1

call :fib ¥M%

rem UaBnexkaeM Yyncno dnboHaudyy HoMep N-2 u3 creka,
CKIagpBaeM ¢ dMcaoM dnSoHauuM HoMep N-1

M pesynETAT SalUCHBaEeM B NepeMeHHyn RESULT

set /a M=%1-2

for /F $%1 in ('echo %%RES%M%%%')} do set /a
RESULT+=%%1

exit /b

Ipu BEI30BE AAHHOTO KCIIOAHAEMOTO (Pafird C UMCACBEIM IAPAMETPOM
Ha 3KpaH OyaeT BHBEACHO YMCAO, COOTBETCTBYIOMEE ro harTopHasy:
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C:\>Fibonacci .bat 8
21

K COXaACHHK), IPH OpTaHUIAIMHA PEeKYPCHBHHX BRI30BOB HEe COXpa-
HAKTCA 3HAYEHHA IePEMEeHHEX. 3TO IPABOANT K TOMY, 9TO CTeKH 3Ha-
9eHHI NPHXOAWTCA OPraHM30BLIBATE CAMOMY IporpaMMHCTY. I'lo sTok
NpHYHHE DPHBEASHHEH BHIIE NPUMEP OTAHMYAETCH OT KAACCHYeCKOH
peaauzanmu gucea PuboHayyu.

B npuMmepe OpPraHM3IyeTCd CTEK NEPEMEHHREIX AAM XpaHeHHs pa-
Hee [OAYJYeHHRIX [OPOMEXYTOUHLEIX pe3yALTaToB (KOMaHAa Set
RES%M%=%RESULT%). Ynacac %M% 3apaer TeKyuuil ypoBeHE CTe-
Fd. 3aTeM HCIOAB3YeTCA ollepaTop for, MOZBCAMIOIIH TOAYIHTE BEIBOA,
KOMaHALI M BaIHMCaTh €re B NepeMeHHEIe, AAR M3IBACYeHHs 3HadeHMit
M3 CTEKd. JTH 3Ha4eHHA U HCICALIYEOTCSH IPH BEMHCAEHHH JuceA Ou-
GOHaYYH.

5.9.6. Komangsan o6onoyka PowerShell

CaepyeT OTMETHTS, TTO RHCTPYMEHTH KOMaHAHCH CTPOKH oOepany-
OHHOM cHcTeME Windows yCTynalor o MOIHOCTH M YACGCTBY CPeA-
CTBaM, OIPEAOCTABASIEMHM PasAMYHEIMM o0oaoukamu B UNIX/Linux-
cucremax. PaspabGorauxu dapmul Microsoft peryadapHo pacIMDAIOT
CYIIECTBYIOIYIC (DYHRIHOHAABHOCTE KOMAHAHOIO HHTEDIPEeTaTopa
H AOGABAAIOT HOBHEIE CPEACTBA, HO 3TO He MOJKeT PAAMKaAbHO KaMe-
HHUTH CHTYAIMIC C CO3AAHMEM KOMAHAHERIX CIIGHAPHES — HX pa3pabtoTKa
AQ CHX IOP AOCTAaTO9HO TAXKeAd U HeyAoDHa.

Io »Toii npuunHe rpmMa Microsoft mpuHaAa peiieHue o paspabor-
Ke HOBOH 060A09KM ¢ HHTepdreicoM KOMAHAHON CTPOKH M BCTPOEHHEIM
A3LIKOM pa3paboTKH cueHapHeR. AanHag 060A0UKA HOAYIHAA HAZBAHHE
PowerShell. MoXHO CKa3aTh, YTO AAHHas 00DOAQYKA Pa3BHBAET CBOH-
cTBa Takux 0060AoueK, Kak Cmd.exe/Command.com, BASH, WSH, Perl
¥ Ap. OTa oBoAouKa HHTErpHpoBaHa ¢ maargopmoit NET Framework
M MOKET MCHOABIOBATLC B ONEpAaIHOHHHIX cucTeMax Windows XP
SP3, Windows Server 2003 SP2, Windows Vista SP1, Windows Server
2008, Windows 7 1 Windows 8.

PowerShell npeaocTaBageT noaHw# aocryn K COM 1 WMI, nospo-
A4 aAMUHUCTPATODAM YIIPaBASITh KAK AOKAABHOI, TaK H YAAACHHOM CH-
CTeMOii.

Kaxaaa koMaHpa B PowerShell npeacrapager co0oi Tak HalLBa-
eMHH KOMQHgAem, KOTOPHH NpeAcTapAsdeT cobol cnelHaAu3I¥pOoBaH-
Helif krace NET, peaaunszytouii 3apaHHye onepanyio, Heckoaeko ko-
MaHAASTOB MOJKHO OGBEAMHUTE B CLI@HAPHI KAM B HE3aBHCHMO BHIIIOA-

HIeMy10 OHHAPHYIO NTPOTPaMMY,
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Windows PowerShell taroke mpeAoCTaBAsieT CIeIMAALHEIA Mexa-
HH3M, MO3BOASKOIIMI CTOPOHHHMM NPHACKEHMAM HCIOOAB3OBATE KO-
MaHareTH PowerShell. Hanpumep, Microsoft Exchange Server 2007
HCIIOAR3VET 3TOT MEXAHH3M AAS TOIC, YTOOGH MPEeACCTABHTE AMMHH-
cTpaTopaM CBOH MeXaHHIM yIIpaBAcHHA B cpeae PowerShell, Ilpu aToM
¥ AAMEHHCTPATOPa CHCTEME] DOABAIETCA BO3MOKHOCTE YIIPABARTE CO-
CTOAHHeM 0a3bl AAHHEIX Yepes HHTepdeic KOMAHAASTOB.,

PowerShell MO’ReT BRIIOAHATE YETHIPE BHAA KOMAHA,

1) ROMAHAAET, KOTOPHIA IpeacTaBaser cobofi cnenHasbHele NET
6HOAHOTERM, 3arpPy’KaeMEe H BRIIOAHASMEIS SAPOM O0GOAOUKH;

2] cuenapru PowerShell (s1veloT paciupenue .psl);

3) dbyuxkuuu PowerShell;

4) 6MHapHEIE TPOTPAMMEL

B KadecTBe npuMepa KomaHa PowerShell MoKHO paccMoTpeTh cae-
AYIOIHE TPHMEPHI.

UroOH NOpoCMOTPEThL BCe IpeACIpeAeAcHHEIE KOMAHAAETEHL, AO-
craroyHo BBecTH KoMaHAy Get-Command. Axa moaydeHMst CIIPpaBKH
no PowerShell HeoGxoauMo BBecTH KoMaHAY Get-Help.

AAS TOro YTOOHR 3aBEePINUTE Bee Mpollecchl, HaYHHAIOIHeCd C CHM-
BOAA P, AOCTATOYHO BBECTH CASAYIOIIYIO KOMAHAY:

PS> Get-Process p* | Stop-Process

Yro6H NDpOBEpHTL, KaKoit Nponecc 3aBepIMACA, HAH NPHOCTAHO-
BHTB BHIIOAHEHHE CIIEHAPHA AQ TeX NOp, IOKA NMPOece He OCTAHOBUT-

C1, BBOAAT CASAYIOILEE:

PS> S$processToWatch = Get-Process Notepad
PS> $processToWatch.WaitForExit ()

Hcnoarays MEXaHU3M CHHOEHMOB, 3TOT CIIEBADHEH MOKHO HAlTUCATh
ropasao Kopode:

PS> (ps notepad) .WaitForExit ()

¥ xroManpaera Get-Process cymecrayer cHHOHAM ps. IcnoAbays aTot
CHHOHHWM, MOKHO YTIPOILATE CleHapPHH H AeAaTh HX Goaee NOXORHMHE
Ha cueHapui BASH, Tak kaKk MHOrHe CHHOHMMEI IOAHOCTBIO COBIIAAA-
IOT C COOTBETCTEYICITHMH KOMaHAAMH B 3TOH 000A0UKe. AASA MOAYIEHUS
CIIMCKa BCeX CHHOHHMOB ACCTATOYHO BEIIOAHHTE KoMaHAAeT Get-Alias.

TMockoasky PowerShell nocTpoera Ha ocHoBe NET Framework 1 Ha-
CAEAYET MHOTHe erc CBOMCTBA, TO CTAHOBRHTCS BOIMOKHEIM MCIIOAB30-
BaTh U KaaccH K MeTopkl B3 NET. Hanprmep, ecau B crieHapuHn Heo6-
XOAPMO BEIMKCAHTE KOPEHEb K3 HEKOTOPOro THCAA, TO AAS STOTO MOJKHO
BEI3BATE CTATHYIECKHH MeToa, Sqrt():
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P5> [System.Math]::Sqgrt (16}

4

B meaoM MO)KHO CKa3aTh, YTO AaHHAA 000AQYKA CYILIECTBEHHO pac-
LIHPSET BO3MOKHOCTH SAMHHHCTPATOPOB, TO3BOAAS THCAThAOCTATOTHO
HMpOCTLHIE CHEHAPHH C HCIOAB3OBaHHeM Beell moium NET 1 ¢ pAocTymomM
KO BCEM CBOMCTBaM CHUCTeMH §e3 HCIoAB3OBaHNA rpadudecKuy oGoA0-
YeK, YTO OYeHE YAOOHO IpH aBTOMATH3AIMHA PYTHHHEIX ACHCTBHIA,

[}

» o A

KOHTPONbHLIE BOMPOCHI

. Kaxve ceOMCTBE NPUCYLLM ASLIKY ONWCAHWA 380aHUWA B ONEPaUWOH-

HOIR cucTema?

Yem OTAKY8IOTCA NAKETHLIA M QMENoroBLIA peXXuMbl paboThl B one-
PALWCHHON chucTeme?

. Kak nepeganTcA NBpPamMeTpsi KOMaHAHOA CTPOKK peLliasmoi 3a-

na4e?

. Kak MOXHO namyunTe ROCTYN K Donee 4em A8BRTH NapaMETRaMm Ko-

MaHOHOM CTPOKN?

Kakwe cpencrea nepeHanpasneHvd BBOLS,/ BbiBoaa 06ecneqnearoT-
CH ONEPALMCHHORA CUCTEMOM?

Kak BbINDAHABTCA KONMPOBSHWUE NEPEMEHHLIX 38JaHWA B CReAy Bbi-
NonHeHWA 3803417 KeKWe orpaHM-HeHWA NPy 3TOM CYLWECTBYIOT?
Kak nont3osatens MOXeT Co308eaTe NCANPOFPaMMbI B ASLIKE
YNPaBneHus 3a0aHUAMA?



nasa B

NOJIb30BATENNIN CUCTEMbI

BXOA B CUCTEMY

B npeariayimeii raape GRIAH MOKAZAHE! OCHOBHEIE CNIOCOOH. B3aHMO-
AeHICTBHS ¢ ONePAlMOHHOM CHCTEMOMH, AOCTYITHEIE TIOAR3OBATeARD, I1pH
3TOM He cAepyeT 3a0bIBATEL O TOM, YTO cliepallioHHasa cHcTeMa UNIX,
0 ROTOPOM B OCHOBHOM HAET Pedb B 3TOM yuefSHUKe, — MHOTOOOAB3OBA-
TeALCKasd. B 3Tolt raaBe pednb MOHAST HMEHHO O TOM, KaKk HMEHHO IIpeAD-
CTABAAETCH MHOTOIIOABIOBATEARCKAA [IOAACDIKKE, T. €. B OCHOEHOM PO
yHpaBAEHHE CeaHCAMM M 3AIIHTY AAHHEIX.

Aast Toro 9ToOH HaYaTh ceaHc paboTh ¢ UNIX-cucTeMo, Heo6XoAM-
MO BBECTH CBOM y4eTHHIE AGHHEIE — IOAB3CBATEABCKOE MM H HapOAE
B OTBeT Ha hpuragilennie Bxoga B ctiicmemy. ITpHraalieHUe BXOAA B CH-
CTeMy OGHITHO NIOABASIETCS HA TEPMHUHAAE MOCAS OKOHYAHMA 3arPY3KH
cHcTeMEL TIoAKAIOUCHHKE K cepBepy, Ha KOTOpPOM ycTaHoBaeHa UNIX,
MOKET TAaKJKe MPOHIBOAMTECA 9epe3 CeTEeBOH MPOTOROA SMYAAIIHU TeD-
MEHaAa telnet. TTpH TaKOM CETEBOM IIOAKAIOUYEHHH Ha SKpaH KOMNLIOTe-
Pa MOAB30BATEAS IEPEARIOTCA AGHHEIE C 3KPaHa OAHOTO H3 AOTHUECKHX
TEPMHHAAOB, 00CAY’KMBAEMBIX CEPBEPOM, 4 AQHHEIE, BBOAHMEIE [TOAb-
30BATEAEM € KAABHATYPLI, NepeAaloTed Ha cephep.

B ofoux cay4asX NPHUrAaLIeHHE AAA BXOAA B CHCTEMY BHITASANT IIPH-
OAHINTEABHO TakiM 00pa3zoM:

login:
B oTeer Ha 3T0 Hpuraamenue Tpebyercs BBeCTH CBoe YieTHOe UM,
TocAe 4ero Ha SKpaH OYAeT BEIBEAESH 3AIIPOC NApoAs:

password:

EcAn BBepeHHEIe IOAL3OBATEAEM YUETHOE HMs (AOTHH) M IIAPOAB
BEPHE, TC NPOU30HAET BXOA B CHCTEMY A GYAeT 3aMyIIeH OCHOBHOM KO-
MaHAHEIA MHTePIIPeTaTop, T. €. KOMAHAHEIH HHTEPIPeTaTop, AKTHBHEN
B TEUEHAE BCETro ceaHca paboTH MOABIOBATEAS B CHCTEME, 3aBepIIeHue
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paboThL 3T0ro KOMaHAHOTO KHTepNpeTaTopa 3aBepliaeT ceaHC paboThI
MOAL30BATEeAq. B GOABLIMHCTEE CHCTEM IO YMOAYSHMIO AAS TOAR3IOBATE-
Aell MpUMeHdeTCA KOMaHAHKI HHTepnpeTaTop BASH.

Bce paccMoTpeHHOe BHILNE CHPABEAAMEBO, €CAM ITOAB3OBATEAEM CH-
CTEMHEL SBAIeTCA YeAoBeK. OAHAKO 5TO BEPHO AAAEKO He BCerAa — B Ka-
YECTBE IOABICBATEAR CUCTEME MOXKET BRICTYNIATE AI0G0 00BeKT, obaa-
AfIoIIuii NpasaMK Ha HCIIOAL30BaHHE OGBEKTOB, KOTOPHE OPSAOCTAB-
ASIeT OIlepalAQHHasg CHCTeMa. [IpuMepoM TaxkuX NMpaB MOTYT CAYRHTh
TIpaBa AQCTYNA K ONPeAeAeHHEIM (atiraM, 3amMyCKa Ha BHINOAHEHHE
OporpaMM, AOCTYTIA K YCTPOMCTBY IedarH.

B poAM NOAB3OBATEASH MOTYT BHICTYIIATE 3a0yCKaeMhEIe IIporpamM-
MEI C oIIpeAeAeHHEIM HabopoM npas. Takue nporpaMMEl 3aTyCKAIOTCA
OT HMEHH KOHKPETHOTO MOAB3OBATEAS, KOTOPHIA B TaKOM CAyYae HMe-
HyeTcs nceBgonoAs3osamereM. HanpHMep, THIWYHENN [CEBAOICABL3O-
paTeAb B UNIX-cuecreMax — NoAB3OBaTeAB C VIETHHIM HMEHeM Mmail.
OT AHIIa 3TOrc NOAB3IOBATEAS MPOUCXOAAT YIPABACHHES OYEPEAIME CO-
00meHHH 3IAeKTPOHHON TOYTHL, ACCTABKA COODIIeHH U TepechiAKa HX
appecataM. OGBIMHE DOAB30BATEAL, KAK IPABHAO, He MOXXeT BOHTH
B CHCTeMY IIOA UMeHEeM IICEBAOTIOAL3OBATEAS, IIOCKOABKY BO3MOKHOCTE
AOCTYTIA ITPK NOMOITH TPHUTAAIISHHUS BXOAA B CHCTEMY AAT TICEBACIIOAB-
3oBareAei 3afA0KHpOEaHa.

Kpome oGRIYHEIX NOABAOBAaTeAeH M NCeBAOTIOAB3IOBATEAECH B CHCTE-
Me ellle CYHECTBYET KaK MUHHMYM OAWH CYNEDROUALZOBAIMEAD, BRINOA-
HAIOMUA GYHKNMUIC CHCTeMHOTO aAMHHHCTPATOPa. 3TOT IOAB3OBATEAD
HMEEeT HCKAIOYHTEABHOE IIPAB0O AOCTYIIA KO BCEM pecypcaM, IpepocTaB-
ASTEMEIM orlepaloHHol cucreMoii. B UNIX-cucreMax 3TOT MOAB3OBaA-
TeAlk OGHITHO HMeeT Y4eTHOe HMA root,

[OMALUHWE KATAROMY NONb30BATENEN

KaxpoMy noAb30BaTeAlC, paboTaromeMy B onepaliHOHHOH CHCTEME,
BHAEAASTCA KATAAOT AAY paGOTH K XpaHeHHA B HeM COOCTBeHHEIX (aii-
A0B. Takol KaTaAOr TPAAMIMOHHC HA3HBAETCA AOMAIIHNM KaTaAOTOM.
OORYHO AOMAINHNE KAaTAAOTH KMeIOT MMS, COOTBeTCTBYIOIEee AOTHHY
TIOAB3OBATEAS, M HAXOAATCH B KaTaaore /home. Hanpumep, Aas noas3o-
BaTeAd Sergey AOMAITHUI KaTaroT oGRMHO HMeeT UM /home/sergey.

A yRa3aHUA AOMAIIHero KaTascra B MyTeBOM HMeHH HCIOAL3YETCH
MHEMOHEHEKA ~. Hanpumep, A TOro 9To0H NepEiTH B CBOH AOMANIHUH
KATaAQT, AOCTATOMHO BBECTH KOMaHAY

cd ~
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AAM mepexocaa B DoAKaTaror dirname AOMAITHEro KATaA0ra Heobxo-
AHMO BBECTH KOMaHAY

cd ~/dirname

Aas Toro YTOOK IepeiiTH B AOMAIIHKA RATAAOT TIOAL3OBATEASI C U3BECT-
HEIM AOTHHOM, HCTIOAB3YETCA MHEMOHHKA ~<login name™, Hanpumep, aaa
Iepexoaa B ACMAIITHHI KATAAOT IoAB30BaTeAsd nick TpeGyeTcsa BBECTH

cd ~nick

Tpr sTOM mEepexop B «Iy?ROH» AOMAITHIMA KATAAOT OyAET IPOH3Be-
AeH TOABKO B TOM CAyYae, eCAH AOCTAaTOMHO IIPAB AOCTYTIA K 3TOMY KaTa-
Aory (cM. moapasa,. 6.4).

KpoMe 3T0ro, MM AOMGEIHEre KaTaaora o TPAAMIHE COASPIKHTCH
B nepemenHoll okpykeuus SHOME. CooTBeTCTBEHHO, B AOGOM Mo-
MEHT BpeMeHH MOKHO NepelTH B CBOM AOMAIIHKN KaTAAOT IIPH MOMO-
1M KOMEHALI

cd $HOME

JHaveHHe 3TOH HepeMeHHOH MOXKHO H3MeHHTE cpeacTBaMu BASH,
HO ASAATE 3T0 KpalHe He PeKOMEeHAYeTCA — GOABIINHCTBO CHCTeMHEIX
yTAMT UNIX HCOOAR3YIOT 3HAYCHHE 3TOH IMepeMeHHOH AAT OTIpeAeAe-
HHA OyTH, IO KOTOPOMY BO3MOJKHO cOXpaHeHHe (halfAoB ¢ HACTpoHKa-
Mu 9THX nporpamMM. Ecan B mepemensoiit SHOME GyaeT ykasaHO npo-
H3BOALHOE 3HAYEeHHe, COXpaHeHHe HACTPOEeK OKAKETCH HEBO3SMOKHEIM,
a HeKOTOPEIe IPOTPaMMEL CTAHYT HepaGoToCOCOGHEL.

WOEHTUOUKALNS NONb30BATENEN

KasRaABIH TOAB30BATEAD CHCTEMBI HMEET YHHKAABHOE B NPEASAdX AQH-
HOH CHCTEMBl Y4eTHOE HMA (AoruH). OARAKC MM IMPHCBAMBACSTCS TIOAB-
30BATEAIO TOABKO AASL €r0 YAOOCTBA — OIIEPAllMOHHAA CHCTEMA Pa3AMHYa-
€T MOABIOBaTEASH TI0 MX VHUXAALHLIM Ugermuguxamopam — UID (User
IDentifier). MaerTidrxarop UID npeacrasaser coBol neaoe 9McA0, Hoab-
Ilee HAHM paBHOe HyAlo. UID YHHKaAeH, KaK H Y4eTHO® HMA NIOAB3OBATEeAS.

Kpome UID 7 AOTMHA AAA KaKAOTO NOAB3IOBATEAS OIIPEACAIETCH Ha-
60p aTpHOYTOR, COAEDXAITHX CHCTEMHYIO H CIOPaBoYHYIO0 WHGOpMa-
IUIO: NapOAk, MACHOPTHOE HMS, IIYTE K AOMAIIHEMY KaTaAory, HOAHOE
M3 UCTIOAHAeMOro ¢aird KOMAHAHOTO HMETEpPIPeTaTopa Mo yMoAYa-
HHIO. DTa HRopManys XpaHuTes B hafire /ete/passwd. ndopMarus
O KOKAOM IIOAB3OBATEAE HAXOAHTCS B OTAGARHOM CTPOKE, aTpHOyTH
pasAeAeHEl ABoeTouneM «:». TlocAAOBATEALHOCTE ATPHOYTOB CACAY-
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IOMIAA: YYeTHOe MM4, MapoAL {B 3amndpoBaHHOM BHAE), MAeHTH(]KKA-
Top noak3oBareas (UID), maermndurarop rpymmu (GID), macnoprHoe
UM, IyTh K AOMaIlIHeMy KaTaAOTy H MOAHOe Mg KOMAHAHOTO MHTEp-
nperarcpa. Hanpumep, noas3soBarear Baca [Tynxkun, averompi UID
1001, 6yaet npeacTaBaeH B daiire /etc/passwd caeayiomell cTpoKoil:

vasya:Fes8s9xapl:1001:10:Vasya Pupkin: /home/vasya: /bin/bash

ToAb30BaTEAbL BCETAA ABASETCA HYASHOM OAHOM MAM HeCKOABKHX
TPYIII HDOAB3OBATEAEH, AasKe eCAY MOAR3OBATEAR ABASETCH SAMHCTBEH-
HEIM YeAOBEKOM, MMEIOLIMM AOCTYN K CHCTEMe, OH SBAAETCH YASHOM,
KaK MHHMMYM Ipynnel «[J0AB30BATEAM CHCTeMED (OBLITHO ¢ HMEeHEM
users} MAU IpymInel « AAMMHUCTPATOPHRI» (OOHYHO C HMMeHeM Foot).

Tpynna noap3oBamenell — 310 MHOJKECTBO IIOAB30BAaTEALH, 3aAaBa-
eMoe B BHAe CIIHCKa. O0nepNHeHKe TOAB30BATeASH B IPYTIIEL OOHYHO
OPOUCXCANT MO NPHHIUITY PATPAHHIEHNA 34241, BEIDOAHAEMEIX IOAR-
30BaTeAsIMH. Tak, B OTAGARHYIO MPYIITY OOKYHO BHACASAIOTCH AAMHHHE-
CTPaTOPEI CHCTEMEL

B cucteme «KOHTROAL 3HAHUIA® MOMKHC BblAGAUTL CASOYIOLME FRYNNbl
nonb3oeaTeneii: paspaboTimk CMCTeMbl, CTYABHT, NpencaasaTens. Takoe
pasaeneHqe No rpynnam CBA3aHo B Nepeyiy OYepens C Tem, YT0 NoAbL3oBa-
TEAN S0AMHEI MMETE PasHble YPOBHM AOCTYNA K CUCTEME,

Tak, pasapaboTyMK AONMEH UMETE BOSMOXKHOCTE 0OHOBAATEL Gaitnbl 3a-
ABHWHA, COCTaBARIDLMX OCHOBY CUCTEMbI, U MOSHPHUMPOBATL CTPYKTYPY Ka-
TANoOros CUCTEMEI; NPenosaBaTesib OO/MHEH UMETL NpaBo obHORAATL Gaay
KOHTPOAbHBIX paBoT W NPOBEPATE BbINOAHEHHbIE paboTel, 8 CTYAEHT — Npo-
CMaTP1BaTh W BLIMOAHATE NOAYHEeHHbIE paboTbl.

PaspaboTuMK CUCTEMBbI MMeeT yyeTHOoe UmA devel, npenogaeatenr —
teacher, cTyAeHTb — NPOM3BONLHLIE MMEHA, COBMALAIOWME € UMEHAMM MX
pabounx Katanoros s cucreme. Kpome Toro, teacher n devel exoanaT 8 rpynny
teacher, KOTOpaA MCNOABLIYETCA ANIA OrPaHUYEHHUA AOCTYNA CTYAEHTOB K He-
KOTOpbIM KaTanoram.

Kaxpas rpynna MMeeT YHHKAABHOe y4eTHOe MMS TPYINEl ¥ YHH-
KaabHBO HpcHTHGDAKaTOP rpynna GID (Group IDentifier).

Hadgopmanya o rpymmnax, ONPeASACHHEIX B CHCTEMe, XPaHMTCS
B dhaiire /etc/group. MuahopManusa o KaKAOH Ipyme HAXOAUTCHE B OT-
ABABHOHT CTPOKE, aTPHOYTH! IDYIINBI Pa3AeAeHE CHMBOAAMH ABOETOMVS
«:», [TocABAOBATEABHOCTE ATPHGYTOB CABAYIONIAN: YISTHOE KMS IPDYIINKL,
¢Aar COCTOSHHAA TPYIIILL (OOEYHO CHMBOA «*»), HACHTADHURATOP IPYyI-
1H (GID), CIHCOK MOAB30BATEACH, BXOAALMX B IPYIINY, IepPetHCAeHHEIX
vepes sauaryio. [Ipumep crpoku datiaa /etc/group noKasaH HIKE;

users:*:1001l:sergey,nick,alex
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m MPABA [JOCTYMA K ©AANAM U KATANOrAM

Bo MHOTHX OIlepallHOHHEIX CHCTEMaxX CYLIeCTBYIOT CPEACTBa Orpa-
HHYEHHR AOCTYIA K tbaiiaaM. B oppomoassosaTeascrpx OC o0maHO
OrpaHHYMBAETCAa AOCTYN K (paiiraM SADA ONEPAlHOHHOH CHCTEMEI (Ha-
npaMep, YCTaHOBKA aTpulyra «cKpHTRIA» B DOS).

B MHOromoAs30BaTeARCKIX OC AOCTYII OTPaHMYHBAETCA IPH IOMO-
L[ OIIDEASACHUS NMPaB AOCTYIIA TOI0 MAH MHOTO MOAB3OBaTeAs K (aii-
Aam. [IpaBa AOCTYTIA OTIPEAEASIOT BO3MOAKHOCTE BEITICAHEHHA TOH HAH
HHOM onepantuu Hap, daliaoM.

BooGie roops, TEPMHEH «[IPaBa AOCTYIIA K (PafiAy» HE COBCEM KOp-
pekred. [TpaBa AcCTyIa ONpeAEAAIOTCE AAA HAaGOPOB AQHHEIX, XpaHH-
MEIX Ha AMCKe. AAfL BeeX afnoB, CBA3SAHHEIX ¢ ITHM HaGOpOM AaHHEIX,
onpeapeneHEL Te jKe caMEble IpaBa AOCTYIIa, YTO H AAd Habopa AAHHBIX.
AAa Brex afACB, CEBASAHHKX ¢ OAHMM HAaOOPOM MAAHHEIX, TH IIpaBa
OAHMHAKOBH.

AOCCTYN NOARICBATEASH K (haliraM OIIpeaeasieTes SreMeHTaMH Tpoit-
K cyGBeRT — O00BeKT — IIpaBo AOCTyIA. [1pH 3TOM Mop CyGBeKTOM TIo-
HHMAETCA MOABIOBATeAR, OOpalaiuiica K 00BeKTy, HAH ONpeAeAcH-
HOE MHORKECTBC IOAB3IOBATEACH, II0p 00beRxTOM — (hafia AAR KATaAOT,
a NOA IPABOM AOCTYNA — paspellleHHe HAHW 3anpellleHHe Ha BRIIIOAHE-
HHe CyGBheKTOM TOH AN MHOLT ollepaly Ha, oOpexToM (puc. 6.1).

B UNIX-cucreMax CyIecTBYeT TPH THIIA CYGLEKTOB, AASI KOTOPEIX
YCTaHABAMBAIOTCA PaBsa: BAAAEAeLE (halirg, MAK IOABI0BATEABL-BASASACT]
(u), BAsAelomIas paiiroM IpyIna MOAL3OBATEAETH, HAH IPYTIIa-BAAAESACT]
{g), 1 Bce MoAL3OBATEAH CHCTEMH {0).

AAT KaXKAOro THNA CyGLeKTOB MOMKHO 3adpeTHTh MAM paspellnTh
BHIIOAHEHHE ONepanuil Tpex THNOB: YTeHHe (I}, 3aIMCh (W) 1 BEIIOA-
HeHue [Xx).

Tloa npasoM Ha wTeHHE (hafirga HOHUMAaeTCs BO3MOKHOCTb OTKPHTD
3TOT dafia U NpPoOYHTATE COAEPIKAINYiocsd B HeM HHdpopMmanuio. Tloa,
NPAaBOM HA 34ITHCh — BO3MOKHOCTD HI3MEHUTL COAep Ralluecs B thatine
AGHHEIE MAH YAAAUTE (paitr. ITop MPaBOM HA BHIOAHEHHEe IIOADa3yMe-
BaeTCA BOIMOKHOCTE 3aIyCTHTEH HA BEIIOAHEHHEe IporpaMMy, KoTopast
COAEDFMTCHE B 3TOM (aire (mpu >ToM o6pasyeTcs BEIMOAHAIIIANCA
nponecc).

Kamazriit ¢aiia B UNIX-cHcreMe HMeET ABYX BAAAEABIIEB: TOAB-
30BaTeAs-BAAAGARHA H TPYNIOY-BAajpeablia. IIpK 3TOM NOAB3OBaTeAB-
BAGAEAEI He 00s3aH GEITE YAEHOM TPYNITE-BAGAGABIA, ITO NO3BOASAET
GoAee rUBKO YIPABALTE AOCTYIIOM K (atiraM M KATAAOTAM AASl Pa3AHY-
HBEIX IIOAB3OBATEAEH.
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CyGhexTn
(moAB3OBATEAH Flpara OfhexTH
H TPYTIH) ACCTYTIA {chaitass)
Bam Habop
% I ABHABIX 1
TToAR3OBATEAR 1 | BHOOAHEHHES
YreHme
. Ha6op
‘j% ~ Sammc ASHHEIX 2
IMoAr3cBaTeAR 2 manmme '

Puc. 6.1. 3agaHue npae AocTyna NPy NoMoLLm Tpoex cybwektT —obbekT—npa-
BO AOCTYNa

Ans moayteHHs HHGOPMAIIMH O BAAACABLAX (hafAOBR H KaTaAOTOB
MOPRKHO HCTIOAB30BaTh KAIOY -1 RoMaHAH 1s. KoMaHAa 1s -1 BEIBOAUT MOA-
poOGHYyIoc HHbOPMAITHIo 0 (haffiraX B TEKYIIEM KaTAAOTE CAAYIOIUM 06-
pasom:

drwxrwx--- 4 nikita users 0 Apr 28 23:25 texmf
—rwxr-x--- 1 nikita users 375 Apr 26 04:27 textmode.o
-rwxr-%--- 1 nikita users 452 Apr 26 04:27 readmode.o
drwxrwx=--- 2 nikita users 0 Apr 28 23:22 tk8.4
—-rwxr-x——-- 1 nikita users 2948 Sep 2 20:03 tkConfig.sh

B TpeTheM KOAOHKE BHBOAWUTCS VYETHOE MMA IIOAR3OBATEAHA-
BAAAeARIIa (pafira, B 4eTBepTOH — YYETHOe MMA I'PYNNMH-BAGASABIA.
INepsasa xoACHKa copaepXHuT HH(popManuio ob arpubyrax datira, 2a-
AAIOIINX MpaBa AOCTYTIA K GaiiAy.

TMepBhni CHMBOA B KOAOHKE 3apaeT THII thalira. AAst KATAAOTOB Nep-
BHIIf CHMBOA UMeeT 3HaYeHue d, Aan oGbMHEIX hairoB — npodepk. Cy-
EeCTBYIOT U APYTHE THUITH (hafiros.

CHMBOARI CO BTOPOTO IO ASCATHINA Pa3sOHUTH Ha TPOUKH CHMBO-
AOB (TpPHMAAHI), Ka’Kaasd M3 KOTODLIX OIPEASASIeT MpaBa AOCTYIA OIpe-
pereHHOro cyOrexra. Ilepeas TpHapa oOnpepeAseT MpaBa ACCTYIA
MIOAB30BaTeAd-BAAAeABIIA (bafing, BTOPas TPHAAQ — IPYHIIBI-BAAACABIIA,
TPETHA TPAAAA — BCEX OCTAARHLIX HOAbL3OBaTeAell cHCTeME.

Tak, arq dadiaa textmode.o MOABIOBATEAB-BAAAGACIE HMEeT MPaBO
IIOAHOTC ACCTYIIA K (paAy (T.e. MMeeT IIpapa YTeHHA, 3AIHCH I BEIIOA-
HeHUs), IPYIIa-BAAAEAST] HMEET IIPAaBa Ha YTEHNE H BHIIOAHEHHE, A Boe
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OCTaAbHBIE TOAB3OBATEAH CHCTEMhl He HMEIOT HHKAKHX ITpaB AOCTYIA
K 3TOMY daliry.

AeiicTeue aTpudyTOB I, W i X Ha (DaliAl AOCTATOYHO OUSBHAHO —
5TH aTpUGYTH ONPEASATIOT BOZMMKHOCTE BRITOABEHHA CUCTEMHEIX BH -
30B0B Open, Read u Write paa daftaos. [Ipu HaAMuH NpaBa Ha YTeHHe
cajira mporpaMMa MOAL3OBATEAS MOXKET OTKPHTE ITOT (hadia BEI3OBOM
Open 1 CINTHBATE AGHHBIE BEI3CBOM Read. AHaAOrHMMHEO, OpH HaAHYUK
NpaBa Ha 3alMCE IporpaMMa NOABAOBATEAS OIPHAMEHMT BHIZOBHL Open
u Write. ITpapo Ha BEITOAHEHKE NPOrPaMMEL, YCTAHOBACHHO® Ha HCIIOA-
HAeMblif dalia IporpaMMEl, AAeT BO3MOKHOCTE NOAB3OBATEAIO NEPEAATE
YIpasACHUE NPOrpaMMe, TIPH 3TOM ONepPalliOHHAs CHCTEMa IIPH NOMO-
mu BH30EOB Open 1 Read nepeMeliaeT MCOOABIEMEIR KOA IPOTPAMMEL
B ONEPATHEHYIO IAMATE U IEpepaeT eMy YIIpaBAeHHKe,

AAS KABTAAOTOB aTpUGYTH I, W M X yXKe He CTOAbL OUeBHAHEI, B CBA-
34HO 5T0 B MEPBYI0 OYEPEAR C OTAHYHAME CACTEMHEIX BH30BOB Open,
Read i Write Aas1 KATAAOTOB.

TTpaBo poCTYTIA T AAA KATAAOTA MO3BOAAET NMPOYHTATH HMeHa ¢aii-
AOB, XpaHAIINXCH B KaTarore. BoaMOXXHOCTE AOCTYIIA K 3THM hatiram
OIpeAeAsieTcs YoKe NPaBaMK AOCTYTIA K aiiraM.

ITpaBc AocTyua X AAS KaTaaora AaeT BO3MOKHOCTE MOAYYHTE BCe
aTpubyTH daliroPp KaTarora, XpaHHMHE B HX OAOKAX METAAAHHEIX.
Ecan npaBo X yCTaHOBAEHO AAS KaTAACTA M AAS BCEX €r0 HAaAKATaAOTOB,
TO 3TO AACT BO3MOKHOCTE NepeHTH B AAHHEIA KATAAOL, T.€. CAGAATE €TI0
TEKYIIHAM.

INpaeo Ha 3aIHChL B KATAAOT AQeT BO3IMOXKHOCTB H3MeHeHUd COAeD-
JKHMMOT'O KATAAOTa, T.€, BO3IMOKHOCTh COZASHHMA M YAAAeHHUA (haiirop
B 3TOM KaTanore. 3AeCch HY’RKHO OTMETHTh, YTC IPH HAaAMYHH HpaBa
Ha 3amMCh B KATAAOT CYIECTBYET BO3MORHOCTD YAAAMTE (halA, Ha KOTO-
PHI HET HUKAKIMX NPAB AOCTYIIA. TaKoe MOBeASHHE CHCTEMH AETKO 00h-
ACHHATH, €CAH BCTIOMHHTL ASHCTBHe CHCTeMHOTOo BhldoBa Unlink, — oH
YAAAAET JReCTKYIO CCHAKY Ha HaGop AQHHBIX, He H3MeHas caMoro Habo-
pa ASHHEBIX. BCAGACTEHE 3TOTO CAeAVeT OHTE 0CO0EHHO BHHMATEALHEIM
HPH HA3ZHAYSHHHM NPABa AOCTYIIA HA 3alUCh B KATAAOT.

6.4.1. 3apaHune npae gocryna K thainam
M KaTanoram

IlpaBa AocTyma K (aifiaaM B KaTaACTaM MOTYT MEHSTRCA € TeUeHH-
&M BpeMeHH. 3T0 MOKeT OLITh CB3aHO, HanpHMep, C TeM, YTO CTapslil
BAaaeaen dafira mepepan IpaBa Ha X0 H3MeHeHWe HOBOMY BAAACALILY,
HAM C TEM, ITC (hafir, ROTODHI paHLIle GLIA AOCTYTIEH TOABKO OAHOMY
MMOABL30BATEAD, TeNephb AOCTYIEH BCEM.
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IMpuMepoM TaKOro NMIMEHEHHS MPaB ACCTYNA K daliAy ¢ TeueHHeM
BPEMEHU MOXKET CAY?KHThE HIMEeHEeHMe NpaBa AOCTYIla K BapHaHTY KOH-
TpOoAbHOH paboThl. [ToKa He3alMOAHeHHEIH BAPHAHT KOHTPOARHOH pato-
THL HAXOAUTCH B 00men Hase OpenoaaBaTeAs, OH AOCTYTIEH TOABKO Ipe-
MOAABATEAID; KaK TOABKO (haliA C BADHAHTOM IEPEAAETCA CTYASHTY, OH
ACMIKeH CTaTh AOCTYIIHHIM eMY.

AASL TOTO ITOBE! AATE CTYAHTY AOCTYI K 3TOMY (hafiry, MOKHO AHGO
CMEHHUTE BAAACABIA, AHGO OTKPHITE MMOAHEIH AOCTYII K 3TOMY (ailry, Ha-
NPHMED, CAEAYIOITUM 00pasoM:

cp /check/teacher/themel/var2. txt \
/check/students/vasya/themel var2.txt
chmod 666 /check/students/vasya/themel_var2.txt

INoAb30BaTEAB-BAGAEAE, HAM IpyImia-Baaaener] cdafira MOryT OBITh
M3MeHeHEH IpH ToMoini koMaHAR chown (CHange OWNer). UaMeHATs
BAaaeAblla datira B GoasnuicTBe UNIX -cHcTeM MOXKeT TOABKO CHCTEM-
HHI aAMHHHCTPATOP.

[Neperi mapaMeTp KOMaHAK chown olpeaeAfieT YUeTHOe MM MOAL-
30BaTeA W, BO3MOJKHO, YYETHOS MMM IPYIIEL, KOTOPHIM HepepaeTCH
BAaAcHHe (afaoM. BTOpoll M IOCAEAYIOImMe mapaMeTphl COAEPRAT
cuncok paliaoB, AAT KOTOPEIX MEHSIETCH BAAACACTL,

EcAl nepBHI DapaMeTp ONPeASAAeT UM MOALIOBATEAS H UMA TPYII-
IEL, TO CHHU pa3’AeAdioTca TouKoil. Hanpumep, KoMaHAa

chown nick file. txt

CAEAAeT IOABIOBaTeAd nick NoAk3OBaTeAeM-BAaAeABIeM datira file.txt,
A KoMaHAR

chown nick.admins file.txt

CASAQeT MOAB3OBaTeA® nick MoAb3OBaTeAeM-BASACABLIEM, a TPYLOY
admins — rpynnoi-eaaseacieM takiaa file.txt.

[Npaea accTyna K daiiaaM H KaTaAOTraM MOTYT GBITE H3MEHEeHE IpH
noMomH KoMaHAR chmod (CHange MODe). H3MeHATE NpaBa AOCTYIIA
MOXKET TOABRKO BAaaaeael] haifra man aAMITHRCTPATOD CHCTeMEL, B Kaue-
CTBe apryMeHTOB KoMaHAe chmoed nepeaaroTes CIelNpHKATODE AOCTY-
IIa ¥ IMeHA (aifAoB, A KOTOPEHIX OpeAensercd AOCTYIL.

Cneyuguxamop gocmyna — CTPOKa CUMBOAOE, OTIPEASAAIOIIAs NIpa-
Ba poctyna K daiay. CreniHKaTOp COCTONT M3 TPEX CAGAYIOIIHX APYT
38 APYTOM JAEMEHTOB: CYOBEeKTa, MPaBa AOCTYIIA K OIeParyH Haj npa-
BOM AQCTYTIA. AAR 33AAHUA CyOBeKTa YKa3bIBAIOTCSI CHMBOARL «U» —
TIOAB3OBATEAB-BAAAEGACL, «g» — IPyNIa-BAABASACL, «O» ~— BCE OCTaAb-
HEle IOAB30BATEAH, «a» — BCe TPH NMPeALIAYIINX CyDheKTa. B KazecTee
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IIpaBa AOCTYTA YKA3bIBAIOTCH CHMBOAK «I» — 9YTeHHE, «W» — 3alKCh
H «X» — BHITOAHeHHe, Ollepaliii Haa OpaBaMH AQCTYIIA U3MEHAIOT Ha-
60p Opas AoCTYNa pas cyGeekTa. Ouepangms «—» CHHMAaeT YKAa3aHHoOe
MPaBO AOCTYHA, «+» AcGaBAseT IPaBo ACCTYTIA, «=» IPHCBAHBAET CYOb-
KTy IBHO 3apaHHE Habop npas AocTyna,

KomManaa chmod ¢ npocThHM crienudHKraTOpoM AoCTyna OvaeT BHI-
TASIAGTE CAGAYIOIIMM o6pasoM:

chmod a+w file, txt # PaspemmTs BCeM 3a0MCH
# B dain file. txt

B cenudHKaTODPH AOCTYIIA, IlepeAaBaeMble KoMaHAe chmod, cy6n-
€KThl MOTYT OHITE TepedHCACHH Yepes JATATYIO CACAYIOLIMM o5pasoM:

chmed u+w, g=r file.txt #PaspewnTe BRagensly-
#nonezoBaTeny 3anMch.
fPaspemnTe: rpynne-elramgenkLy
#TONEKO YTeHMe M3 daina file. txt

B oasOoM cnienudmuRaTope AOCTYIa MO’KeT GRITh 3aAAHO CDa3y He-
CKOAEKO CYGBEKTOB:

chmod ug+w file. txt #Paspemmrr Brnamenkly-NOJb20BATEID

#1 Bragensuy-rpynne sanuck B datin
file.txt

Tarore B oAHOM crienudpUKaTOpe MOMXET OLITE VRA3AHO HECKOABKO
OHNepAIHH N NPAB AOCTYTIA A CYOBEKTA:
chmod u+tw+r file. txt #PaspemmTs BIALENbUY-OJLS0BATEND
fureHne 1 zanuce B datin file. txt

CyiecTByeT aAETe pHATHBHEIN c00co6 33AAHHA ITPAB AOCTYTA K (hai-
AY = JHCAOBOM. Aad TOro 9TO0Bl MOACHHUTE MEpeX0A, OT YIKEe pacCcMo-
TPEHHOro CNoco6a K YMCACBOMY, 3alIMIIeM BCe TPHAAHL

Irw¥ rw¥ rwx

TMpuMeM 3a ABCHMHYIO AMHHITY HAAUYHe NpaBa AOCTYHA M 3& ABO-
HYHEIA HYAb -— €ro oTcyTcTBHe. Toraa KasKpas TpHaAd MOKeT GRITh
oIpeaeAreHa ABOCHIHHM 1HcAoM oT 000 a0 111, Tax, Tpuapa r—x Oyaer

COOTBETCTBOBATE ABOMYHOMY dHCAY 101, Kaxkaoe ABOMYHOE YHCAO 3a-
TeM MOXXET GLIThL NepeBeAHO B BOCEMEPHUYHYIO CHCTeMY CHHCASHHAL

B mpouecce Takoro nepenoaa AAd TPHAAK

ITWX Yw— 1=

OAYIHM
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111 110 100
HAH
764

YHCAOBOE NpeACTABACHHE NpaBa AQCTYNA K daltay Tarike MoXer
ORITE MCMIOAL30BAHO B KaYecTBE CHEIIH!:]JHK&TOP& AOCTYIId RKOMAHABL
chmod. Tax, koMaHAA

chmod 764 file.txt

AACT MOAHHI AOCTYTI TIOAB3OBATEAID-BAAASALBIY, Pa3pellIluT TCABKO 3a-
[HCH ¥ YTEHHE TPYIIIe-BASACABLIY M TOAEKO YTEHHE — BCEM OCTAALHEIM
IIOAB30BATEAAM.

B cucteme «KOHTpOAL 3HaHMIi» NpaBa Ha KaTanorv cucTemsl Heobxoan-
MO YCTAHABAMBATh TakUm ofpa3om, YToBbl HEKNIOMUTE BOIMOMHOCTE NO-
BPEMAEHMA HAaCTEH CHCTEMBI e NoNL30BaTeNnAMK, Kpome Toro, Heobxogm-
MO HCK/HOMMTH AOCTYN CTYAEHTOB K 0blueil Hase BapuaHTOB KOHTPOALHbIX
paboT, a TaKHe UCKAIMUTE CNIMCHIBaHKE (AOCTYN CTYAEHTOB K Yydum pabo-
Tam). HywHo obecneynT BO3MOMHOCTL BbIAaYM NPenoaasaTenem 3aaaH1A
{hOonupoBaHKMA ero B KATANOT CTYAEHTA) U CAAYM paboTel (nepemelneHnA ero
M3 KaTanora BbINOAHEHHBIX paboT).

Ana Toro yto6bl OrpaHUuKTL ANCTYN NONLIOSATENEH H OCHOBHBIM HOM-
NOHEHTaM CUCTEMBI (CLIEHAPMAM M KaTasloram), WX BAaLe/bUEM HAZHAYaeT-
cA nonbsosaten devel (paspaboTymMK cUcTembl):

chown devel.teacher /check/scripts

Mpu aToMm 3anuch B AaHHLIA KaTanor 5YAET OrpaHM4MeaThLCA YCTaHOBAEH-
HbiMK NpasamM:

chmed 755 /check/scripts

HMHaue FOBOPA, BCE NOAL3OBATEAN MOAYYAT AOCTYN Ha YTEHWE W BbifoN-
HEHME CLIEHAapHMEB, HO TONBKO PaspaboTiMK NOAYYMT OOCTYN Ha 33NUCh.

Nonb3osatent devel AanAeTcA yneHom rpynnbl teacher {npenogasare-
AU}, B KOTOPYIO BXOAWUT Talke W NpenojasaTtent (MONb3OBATENL & NOTMHOM
teacher). 37a rpynna seegeda A Toro, Yytobul OrpaHHUMTL SOCTYN CTYACH-
TOB K KaTanoram KOHTPOAbHbIX paBoT.

Tak, katanor fecheck/teacher gomwen umeTe Kog gocTyna 700 v enagens-
ua teacher.teacher:

chown teacher.teacher $TEACHERDIR
chmod 700 $TEACHERDIR
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Takum oBpasom, HUKTO, KPOME NpPEeroaaBsaTena, He vmeer aoctyna
« Gaze BaApUAHTOBR M cAAHHBIM paboTam,

Kamaeid cTyoeHT Ac/mKeH ABAATLCA BAAAENbUEM CBOBFO KaTanora,
HO NPeroaaBaTent A0MKEH UMETh AOCTYN K 3TOMY KATanory Ha sanuce {anA
Bblaa4M 334aHWIA} U SOCTYN Ha YTEHWE W BEINOAHEHME K NOAKaTanory ready
Aana cBopa ebiNoNHeHHbIX patoT. [1NA 3TOro NoAb3oBaTENbL-BRAAENEL KaTa-
Nora cTyAeHTa — Cam CTYAEHT, a rpynna-enagenel — rpynna npenogasare-
neit. Nipu 3TOM CTYAEHT MMEET NONHble NpaBa Ha cBoll KaTanor, a npenoaa-
BaTe/lb MMEeT TO/LKO NPABa Ha 3aNWUCk B KATANOT CTYAEHTA W NOAHbIE NPaBa
Ha NoOAKaTanor ready:

chown $i.teacher /check/students/vasya

chmod 730 /check/students/vasya

chown $i.teacher /check/students/vasya/ready
chmod 770 /check/students/vasya/ready

6.4.2. MNposepka npae poctyna K ainam
M Katanoram

OrpaHW9eHHA MPAaE AOCTYNA K (hafinaM B KaTAAOTaM ZHAYUTEABHO
MeHsAOT HHDOPMATIHOHHOE OKPY’KeHHe, B KOTOPOM BHIOAHAIOTCH 3a-
A@HWA TIOABR30BaTeAd. ECAH TOAB3OBATEAD 3aBEAOMO UMEeeT IOAHHIH AQ-
CTYI KO BCceM ¢aiiaaM, BAHAIOMINM Ha paboTy 3apaHud, T. 8. BXOAAIIMM
B MHQOPMAITHOHHOE OKDPYReHHEe 3apaHHd, OeCHOROUTHCE He O deM.
OAHARO MOXET BO3HHKHYTH CHUTYallHMs, KOTAA HeoOXoAHMMEIe dhalirnl
HAM KATAAOTH HEAOCTYIIHEI B TpebyeMOM pexume aocTyna. IToaroMy
HeoOX0AMMO NpeAycMAaTPUBATh B 3a3AHHMH 00pAabOTKY TAKMX HCKAIO-
YHTeABHRIX cHTyallui. Kak npaBuAo, 0OpaboTUHKM HCKAIOMHTEALHEIX
CUTyalIHP MOMEIIAIOTCA B HAYaA€ TEKCTa 3aAaHUA M IPOBEPAIOT BO3-
MOJKHOCTB UCIOAB3OBAHHA HHGOPMALHCHHOrO OKPY/KEeHHA 3ajaHHeM.
B paHHOM cAyuYae NOA BOSMOMKHOCTBEK) HCIOAB3OBAHEA IOHUMAETCA Ha-
AK9He HeoDXOAMMBIX NIPAB AOCTYTIA.

Aasl IPOBEPKM BOSMO)KHOCTH AOCTYMA K (aliry MCHOAB3YeTCH KO-
MaHAA test, OCHOBHHIE HApaMeTPH KOTOPOH ysKe pacCMaTpHBAAHCE
B TAaBe 5. KoMaHaa test mpoBepseT HaAMYHMe TOTO MAH MHOTO OpaBa AO-
CTYTIa ¥ HOAB30BATEAA, OT AHIIA KOTOPOTO BRIIOAHAETCA 3aAaHUE (TeRy-
1I[ero MOAL30BATeAs). AAS 3TOTO NPUMEHAIOTCA CACAYIOLIHE IapaMeTPEI
KOMAHARL
u -1 <¢daHA> — TEKYIIeMy [IOAL3CUBATEAID Pa3pelleH AOCTYI Ha YTe-

HHe hatirg;

m -w <¢aifirA> — TEeKyNeMy DOAB3OBATEAN) paspelleH AOCTYH Ha 3a-
ouch B daiia;
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 -x <¢alir> — TeKynieMy MOAB30BATEAIC pa3pelleH ACCTYII Ha MC-
OoAHeHHe aiiaa,
Hanpumep, Ard Toro 4ToOH MPOBEDHUTE HAAWIHNE MpaBa HA 3alKCch
y daiira outfile.txt u npasa Ha 9TeHne y daifinra infile.txt, pcocraTouno
BRIIOAHHTE CASAYIOIH Y parMeHT 3aaaHHA Ha A3kIKe BASH:

if [ ! -w outfile.txt -a ! -r infile.txt ] ; then
echo "Insufficient access rights"

exit 1

fi

B cayuae HeXBATKU HPAB AOCTYNA 3aAaHHe, B KOTOpoe ByAeT BKAIO-
JeH TaKko# (JparMeHT, BEIBEAST Ha SKpaH coobierue «Insufficient access
rights» ¥ 3aBepIIKT CBOE BRIMOAHEHHE C KOAOM Bo3Bpara 1.

KOHTPOJIEHBLIE BONPOCDHI

1. Kakve napameTpbl xapakTepuysyioT NONL30BATENA B 0NepaLuoHHOA
cucTeme?

2. Kak Ha4yvHaeTcA ceaHc paboT nonb3osaTena? Mouamy BaXHO

KOPPEKTHD 38KaHYMBATH COAHE patoTe?

Kakve Buabl orpaHvHesrii focTyna K hainam w katanoram npeao-

CTABNAITCA ONEPaUNoOHHON CUCTEMON?

Kak 3agaloTeA, MBMEHRIOTCA M NPUBSPRIOTCA Npasa AoCTYNAa RoMb-

30BaTeNd NO OTHOLWEHWIo K channam 1 KaTanoram?

8 yem paznuymA NPaB [OCTYNA Ha YTeHWe y halnos 1 KaTanoros?

HanuwmTe KoMaHOHBEIA harin, KOTOPBIA BbIBOOUT CNMCOK thainos,

HaXOQALMKCA B AOMALLHEM KaTanore nonb30BaTENA U He[OCTYTIHLIX

MY [0 HYTEHUID.
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®AWNbI NONb30BATENEN

CTAHAAPTHASA CTPYKTYPA CUCTEMDb!
KATATNOrOB UNIX 1 WINDOWS

AAst XxpaseHNs coOCTBeHHREX AAHHHX B UNIX-nopa00HEX onepaii-
OHHEBIX CHCTEMAaX MCTIOAR3YETCS CTAHAAPTHAN CTPYKTYP4a KATaAOroB, IOo-
KasaHHadA Ha puc. 7.1,

B 2aBHCHMOCTH OT peaAH3alliH KOHKpeTHOH onepaiHOHHON CH-
CTeMEl BO3MOHE HeKOTOPHIE OTAWMYAA OT NDHBEACHHOH CTPYKTYPHI,
HalpuMep B ONepallHOHHEIX CHcTeMax SunCS U Solartis IpHCYyTCTBYeT
KaTaror /opt.

Karanor /bin cAyauT AAS XpaHeHWA GA30BHX CHCTEMHBIX YTHAMT.
Kak npaBHAO, BRNIOAHEHHE 3THX YTHAUT BO3SMOXKHC Aa)Ke B CAyUae OT-
CYTCTBHSA CCHOBHEIX CHCTeMHEX GrHOanoTeR. B KaTaaore /boot xpausrcs
dafian sapa olepalloOHHON CHCTeMEL M AAHHEIE, HeOOXOAMMEIS AAS 3a-
rpyaka. Kataaor /dev copepxur ciemuasbHEe (hafiakl, ITPA IOMOITH KO-
TOPBIX MPOHCXOANT ofpaleHHe K yCTRoHcTBaM (CM. IToapasa,. 7.2). Kax-
AR dalia, HAXOAAINMACH B 3TOM KaTaAOre, COOTBETCTBYET KaROMY-AH00
YCTPOHCTBY. 3alTHCE AQHHLIX B haliA BHI3LBAET Depepady 3THX AAHHBX
Ha YCTPOHCTBO, a YTeHHe HHWLMHPYeT YTeHie AAHHEIX ¢ YCTpoHcTRa. Ka-
TaAOT /elc nmpepHasHaYeH AAI XpaHeHHd KOHHrypanuOHHEX (hafAos
H $daiiroB HacTpoekK. B Katasore /home HaX0AATCA AOMallIHHE KaTaAoOrH
IoAB30OBaTeAeH (CM. CAeAyIOIIYIO TAaRY). KaTaaor /lib npeanasHaden pna
XpaHeHMsI CHCTEMHEX GubanoTek, a /lib/modules — aaq Xpanerusa Mo-
AyAelf AADa OTePANKOHHON CHCTEMEL, NIOATPYKAEMELX IHOCAS 3aBepHieHHsA
3aTPY3KH AADPa ApaifsepoB H NOACHCTeM, KaTtaaor /proc COASPRHUT CIIeIH-
AABHEIe (afAR], PH TOMOIH KOTOPRX BO3MOMKEH AOCTYII K CHCTEMHEIM
Tabaunam sapa OC ¥ OpocMoTp napaMeTpos oGopyaoBanmd. KaTtaaor
/shin xpauwT CHCTEMHBIE® YTHAKTEL, [IDSAHA3HAYCHHEIe AAT AAMUHHCTPH-
poBaEus cAcTeMEL B RaTaArore /imp copepRaTCA BpeMeHHEIe (DaliARL

B KaTaAore /usr COASPKMTCA NNpOrpaMMHOe obecliedeHHe, BXOASIICe
B KOMITAEKT [IOCTABKH ONIEPAIMOHHON CHCTEMEl K HE OTHOCHIeeCd K CH-
creMHoMy. HazHaveHMe KaTaAoros /ust/bin, /usr/sbin, /usr/lib anarorms-
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Pue. 7.1. Crpyrypa karanoroe TinuyHow UNIX-cucTeme

HO Ha3HaueHUIO COOTBETCTRYIOIUX KATAAOTOB BEPXHErD YPOBHY, B Kara-
Aore /usr/doc XpaHUTCH AOKyMEeHTAIHA Ha NporpaMMHEce oGecnedeHue,
BXOAfINee B KOMIASKT HNocraeku OC, B Karaaore /usr/share xpaHarcs
pasaeasemure chafian AaHHEEIX. KaTaaor /usi/inciude npesxae BCcero MHTe-
peceH pa2paGoTiHMKAM — B HEM COA@PIKaTCA 3aroAoBoaHEIe h-Gafianl.

Karanor /usr/local mpeapHasaageH AAs HOporpaMM, YCTaHABAHBA-
eMBIX IOAB30BAaTEAEM (He BXCASIIHX B KoMmoaekT nocraexu OC). Ero
CTPYKTYPA aHAAOTHYHA CTPYKRTYPE KaTaaora /ust/,
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B kaTaaore /var xpanarcs daiirnl, ceA3aHHEe ¢ TeKyleil paboTol
OC. Kartaaor /var/lock copepxur tdhaliam GAOKHMPOBOK, IPEAOTEpa-
HAloNHe AOCTYI K YKe 3aHATHIM Hepa3AeAseMEIM pecypcaM. Karaaor
/var/log npeapHazHaueH AAd XpaHEHHS CHCTEMHBIX KYPHAAOB, B KOTO-
pHIE 3aHOCHTCA HH(popMaLia 050 BeeX CyIieCTBeHHRIX COBETHAX, IPo-
H30LEAINNX BO BpeMa pabortu OC, B xaTtaaore /var/run copepRaTca
dpafiAbl, YKA3HEBAOIIKE Ha TO, YTO B AAHHHI MOMEHT BpeMeHH 3anyule-
Ha T4 MAM MHad cUcTeMHas yrHAATA. KaTaaor /var/spool coaepxur Gy-
dephl NOYTOBLIX COOOIeHMIT 1 3aAaHU# Ha ITe4aTh.

B onepanuoHHEIX cECcTeMax cemelicTtea Windows XP crpyKrypa Ka-
TAAOTOB HMeeT BHA, IOKa3aHHHIL Ha puc. 7.2.

B raTanore Profiles xpassres HAaCTPOHRKH AAS KAKAOTO IOABIOBATE-
A1, 3apPeTrHCTPHPOBAHHOrO B clicTeMe, B nanke Administrator xpansrcs
HaACTPOMKH AAM TIOAB3OBATEAS — AAMHHUCTPATOPA CHCTEMHL, a B Iam-
ke All Users — HacTpoiiku, ofiue AAS BCeX NOAB3OBaTeAeii. B nanke
Default User xpaHaTcsa HacTPOMKY IO YMOAYAHHUIO, KOTOPEIe IPUMEH-
IOTCH AAfl BCEX BHOBB CO3AABAEMHX [IOAL30OBATEACH,

B Kataaore Program Files oBHYHO XpaHATCH OporpaMMel, YCTaHAB-
AMBAEMEIE AMUHACTPATOPAMH AN IOAB30BATEAAMY CHCTEMEI.

B ratarore Windows XpaHSaTCa 0CHOBHEIE HACTPOHKHM COIepalioH-
HOMH CHCTeME], 8 TAKKE OCHOBHEIE ACNOAHAEMEIS (DAHAR] OTTepanCHHOR
cucteMH. B mopxaTarore Fonts MMeloTcs Bee IPHGTH, YCTAHOBASHHEIE
B CHCTeMe, B nanka Help — dafian cupapouHolM cucTeMEl B mankax
system u system32 XpaHATCS OCHOBHEHE CHCTEMHEE YTHAUTEL, AlIAETE

c;( | Documents and Settings Default
Userl
Program Files User2

Windows Fonts

Tasks

Help

system

system32

Puc. 7.2. CTpyxTypa KatanoroB TMNW4HoM crcTembl Windows XP
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c:f Users r— Default

Userl

—I ProgramData | User2

o]

\Aﬂndcfws Fonts

Help

system

system32

Tasks

Pwc. 7.3. CrpykTypa KaTanoroB TIMYHOK crueTemsl Windows Vista n Windows 7

NaHeAU YIpPaBASHMS, MPEAYCTAHOBACHHEIE C OIIEPAIlHOHHON CHCTEeMOM
YTHAHTHI (RAABKYASTOP, NPOCMOTP CHMBOAOE H T.A,) H IIDOYHE YTHAUTHI
H IPOTpaMMHI.

B onepauHoHHEIX cHcTeMax ceMelicTBa Windows Vista 1 Windows 7
CTPYKTYPa K4aTaAOTOB H3MEHHAACh IO CPaBHeHHWI0 ¢ Windows XP
{puc. 1.3).

Bmecto Kataaora Profiles ucnoawsyerca kararor Users, [anka All
Users nponaaa, BMeCTO Hee B KOPHEBOM KaTaAore 3arpy304HOro AMCKa
TmosBKMAACE Nanka ProgramData. A B kaTaaore Users AAa coxpadeHnd co-
BMECTHMOCTH C NPEABAYLIMMH BEepCHAMH TOSBHAACH CHMBOAKYECKAS
ccelaKa ¢ mmenem All Users, yRasumBaromas Ha manky ProgramData.
INanka Default Temepk HcnoAs3yeTca BMecTo nanku Default User, a paa
coBMecTHMOCTH manke Users cospana ccuaka Default User na manxy
Default.

B ocraabHOM cTpyETypa (haliroBoit cHCcTeMEl He IpeTeplleAa Cylle-
CTBEHHHIX H3MeHeHMHA H COXPaHHAa CBOIO MMPEKHIOK OPraHH3aLHIo,

TUMbI DANNOB

QaitroBast CHCTEMA MOKET COAEPAKATE (PaliAbl, pasAMYHEIE 10 CBOE-
My HasHayeHHI0. OpHH A3 BAPHAHTOB OTIPEACACHNS HasHadeHud (haii-
AOB GBIA PAacCMOTPEH BHILIE — 3TO ONPEASACHHE AAT HCIOAHTEMEIX
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¢aliroB NpaBa AOCTYIA «HCIOAHIEMEIN» (X). ITpu 3amycke Takux daii-
ACB, KaK OpPOrpaMMhl, ONepaluoHHasd CHCTeMa NPeATPUMET HOIRITKY
CO3AAHU MMPOIECCa ¥ 3alyCKa 3TOH NPOrpaMMHL.

Kpome aroro, 5 UNIX-cucTeMax onpeaeasdioTes arpuOyTh hafaos,
KOTODEIE TO3BOAAIOT 3AAABATEH APYTHE THIHI Gafiaos, [Tocae BH3OBA KO-
MaHag Is -1 aTpubyT daiira BRBOAUTCA B IepBOI IOSUIINH NepBol KO-
ACHKH, TaK, B IpHBEASHHOM HIDKe nprMepe texmf u tk8.4 uMeror aTpH-
Gyr d, XoTOpHIH o3HaYaeT, YTO STOT (haliA ABASETCS KATaroroM (o pas3-
AMMUHA MeFRAY (hatiaaMH U KaTaAOTaMHK CM. TAABY 2);

drwxrwx--- 4 nikita users 0 Apr 28 23:25 texmf
-rwxr-x-—-- 1 nikita users 375 Apr 26 04:27 textmede.o
-rwxr-x-—— 1 nikita users 452 Apr 26 04:27 readmode.o
drwxrwx--- 2 nikita users 0 Apr 28 23:22 tk8.4
-rwxr—-xX-—— 1 nikita users 2948 Sep 2 20:03 tkConfig.sh

TMockoABKy KpoMe (hailiOB B KAaTAAOTOB B BOARMHHCTEE (DAHAOBEX
CHCTeM, ToAAep>RUBaeMEIX UNIX, MOTyT co3paBaThcd haiiakl H ADYTHX
THICB, NPEACTABASETCA PASYMHEIM KAACCHPUIAPOBATE BCe BOIMOK-
HEle THIIH thafacB.

HeofxoaaMo 3aMeTHUTE, YTO AAS oBpaloTku ¢afirop pasHEIX THIOB
OC ucnoab3yeT pa3Hile HaOOPDH CHCTEMHEIX BH30BOB, IPEAHA3ZHAYEH-
HEIE AA8 paGOTH ¢ KaXKARIM MOAASDIKMBaEMEIM THIIOM (baithoB. B raase 2
3TH pasAHIHs OLIAH DPOHAAICCTPAPOBAHE HA MPHUMEpPE Pa3AWIAR MErK-
AY CHCTEMHBIMH BEI30BAMHU AAS paGoTh ¢ GafiraMi B KaTAAOraMH,

O6urauen dafiia. AanHeni tan daiiaos Hanboaee paclpocTpaHeH.
OnepanoHHasd cHUCTeMa pacCcMaTpHBaeT 3TH (aiabl KaK [OCAEAOBA-
TEABHCCTh 0alTOR, BeA O0pPaloTHKa MX COACPRMMOIO IPOH3IBOAUTCA
NPHKAAAHEIME IPOTDaMMAaMH.

Karaaor. Kararorz — 310 0CHOBHOE CPEACTBO 33AAHHA Hepapxuie-
CKOl CTPYKTYDH pacnoaoxeRns (aliros. C TOUYKH 3peHnA BEYTPeHHeH
CTPYKTYPH KaTaror — 3To (haiia celHaALHOTO BHAR, B KOTOPOM Nepe-
YHUCACHEI HMEHA COAEPKAIIMAXCA B HeM (ailroB U CCHAKH Ha OAOKYM AMC-
Ka, COAEP RAIero MeTaAaHHEIe COOTBETCTEYIOIMUX 3THM dafiraM 6ao-
KOB A@HHHIX,

CHMEROANYECKAa ccBIAKA. B raape 2 yueGHIKA y7Ke paCCMATPABAAKCE
JRECTKHE CCHIAKH KaK cIocof AMEeHOBaHHSA OAHOTC Hafopa AAHHEIX He-
CROALKMMHA HMeHaMH. KaXaaa KecTKaAd CCHAKA ABASETCH BAEMEHTOM
KATaAOra, ONPEeASATIOIM AMA (halira, KOTOPEIH COOTBETCTBYeT Habopy
AAHHEIX, H CCHIAKY Ha GAOK METAAAHHEIX Habopa AQHHEIX.

B OTAHYHE OT FKeCTKOH CCRIAKH CHMBOAMYECKASI CCRIAKA IPEACTABAN-
eT cofoii daiia cmeHaABHOTO BHAAQ, B KOTOPOM XPAaHUTCA CTPOKA — HMs]
dhaiira (C TOAHBIM MAW OTHOCHTEABHHM IIYTEM), Ha KOTODHIE YKa3IHBaeT
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CHMBOAWYECKASA CCHIAKA. ECAM yAGAHTE (hafia, HMS KOTOPOTO XPaHHUTCH
B CHMBOAMYECKOM CCHIAKE, TO CHMBOAMYECKas CCHIAKA GyAeT HeBepHa
H CTAHET YKA3IEIBATh B «ITyCTOTY,

CaMBoABHOE YycTpolicTBe. [Ipu momomu dafiros CHMBOABHRIX
YCTPOHCTB MPOTPAMMEI IOAL3OBATEAS MOTYT O6PAIaThCA K PA3ANIHEIM
YCTPOHCTBAM, MOAAEPANBaEMEIM OINlepallMoHHOH CHCTeMOH. AAd Toro
YTOOEI AAHHEIE, 3aNTNCHIBAeMEIe B (hakia yCTPOHCTEA, OBIAM €My PEaARHO
nepepaHsl, HeoOX0AMMO, YTOOR SAPO ONEepPalinOHHON CHCTEME IIOAAED-
KuBaAro paboTy ¢ ycTpoiicTBOM 3TOr0 THIA. Ecan yeTpolicTBO He IoA-
AEPRHBAETCA COOTBETCTBYIOIIMM ApafiBEpOM B SAPE ONEpPaiHOHHOM
cHCTeMRl, ¢aiia yCTPOHCTEA BCe PABHO MOXKET CYLIIeCTEOBATEL Ha AMCKe,
OAHAKO AGHHEIS H& YCTPOHCTRO He IIONaAQIOT.

O6MeH AAHHEIMH C YCTPOMCTBOM, AOCTYIHLIM deped dalia cHM-
BOABHOI'O YCTPOMCTBA, HPONCXOAMT B IOCACAOBATEABHOM IMOCHMBOAB-
HOM peRKHMe — 3a OAHY ONEepalHI0 YTeHHS HMAM 3alHCH IepepaeTcd
Ha YCTPOUCTBO HAM CHHTHEBAETCH C HErO TOABKO OAMH cuMBOA. Dalirs
MOTYT NPEACTAaBAATE COGOM Kak (pHU3MYeCKHe YCTPOMCTBA (HAIIPHMED,
MOCAGAOBATEALHBIH MOPT /dev/ttyS0), Tak H AOTHMeCKUEe, HNOAAESDIKH-
BaeMLle ONePanMOHHON CHCTEMOR AM YAOGCTRa paboTH IOAL3CEATEAS
HAM YIIPOILIEHUS AATOPATMOB PaboTEI MPUKAGAHEIX IporpaMy, ITpumMe-
POM AOTHUYECKMX YCTPOHCTE MOryT cAYKKTEL atiatl yCTPOHCTE, Ipea-
HA3SHAYECHHEIE A TOAAEPKKH Pa3AHMHEIX CETEBHX NIPOTOKOAOB (/dev/
PPP AAs IpoToKoAa PPP).

Baoasoe yerpoicTro, Palia GACYHOrO yCTPOACTBA NpeAHA3HAYEH
AAf MH(popManHoHHOro o6MeHa ¢ ycTpoiicTBaMi, TpeSyloiHMH ITOCTY-
DACHUA 33 OAHY OHEPAIUIO YTEeHAA-3ATHCH OAOKA AAHHEIX (PHKCHpO-
BAHHOTO pasMepa. [[pUMepoM TAKHX YCTPOMCTE MOKeT CAYJKHTE Pa3AeA
JRECTKOTO AMCKA! AAHHEIe, 3aTHCEIBAGMEIE HA AMCK, IOCTyHalT OAoKa-
MM PA3MEPOM, KDATHHM CeKTODY AMCKA. B ocTaAbHOM dafiAbl OAOYHBIX
YCTPOHCTB aHAAOTHYHH hafiraM CHMBOABHEIX YCTPOHCTB.

Hmenosannniil Kanaa. Paiianl HMEHOBAHHHX KaHAAOB IIpeAHA3HA-
YeHH AAR OOMeHa AAHHEIMH MERAY 3aNyllleHHRIMH Dponeccamu. Mime-
HOBAaHHEIA KaHaA NMpejpcrasaser cofoH odYepeAb, B KOTOPYIO AIOGEM
IpOneccoM MoryT GITh 3aTHCAHE AQHHEIE, CUUTHBAEMEE IIOTCM ADY-
ruM mponeccoMm. TakuMm obpazoM BO3IMOXHO obecneuMBaTh COBMECT-
Hy10 paboTy NPOGeccon, pelarimnx oburyio 3aaady. O6neM AQHHEIX,
KOTOpHle MOTYT OLITE IOMeIeHkl B HMeHOBAHHEI KaHah, OrpaHuveH
TOABKO CBOBOAHBIM AMCKOBHEIM HNPOCTPAHCTBOM, CTPYRTYPa AGHHRIX
OIIPeASARETCH TPOoeccaMH.

AOMeHHOe THe3A0. AOMEeHHLIe THe3AA TAKKe LPepHA3SHAYEHEl AAA
o0MeHa AAHHHMH MeRAY PAsAHIHEIME IIpoieccaMi. X oCHOBHOe OT-
AMYHE OT MMEHOBAHHEIX KAHAAOB 3aKAIOYaeTCs B TOM, YTO IPH NMOMO-
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IIH AOMEHHEIX THe3) (Ha3hBaeMbIX TAK/KEe COKeTAMH) BOSMOXKHO Op-
TAHH3COBHEATh O0MEH AAHHEIMH MeKAY OpoHeccaMH, BHIIOAHIEMEIME
Ha pPa3sAHYHBIX PU3HISCKAX KOMIBIOTEPaX, 00BeAMHEHHRX B COTh. AAS
o0MeHa AAHHEIMU C HCTIIOAB30BAHHEM AOMEHHEIX THEe3A HCIOAB3YETCH
crex npoToroaos TCP/IP, yTo mo3eoaseT OOMEHHBATECA AAHHEIMH KaK
B IPEAEAAX OAHOrO KOMIIBIOTEPA, TaK # B CETH.

AAL TOro YTCOH ONpPeARAMTE THII (halira B XOAe BEIIOAHEHHS 3aAa-
HHS Ha f3uIlKe BASH, MOXHO BOCIIOAB30BATHCA TPHBEASHHEIMEA HEKE
KAIOYAMH KOMaHAH test:

m -f <daiir> — cailr CYIeCTBYeT H ABARETC OORMHEIM (rafroM;
8 -d <da#dir> — daila cyllecTBYeT U ABAAETCSA KaTaAOTOM;
8 -c <dafir> — Gailr CYIDEeCTEYET M ABAACTCH CUMBOABHEIM YCTPOM-

CTBOM,;
® -b <dalir> — aiia cymecTByer U ABAdeTcH OAOYHEIM YCTPOM-

CTBOM;

B -p <¢aiir> — aiia cyecTBYeT H ABASETCSH HMeHOBaHHEIM KaHa-

AQM.

MOHTMPOBAHVE ®AMOBLIX CUCTEM

Bce dafiabl H KaTaAOrH, AOCTYOHEEE DoabioBaTeArlo UNIX-cucTeMEl
B XOA€ ero ceaHca paboThl, CTPYKTYPHMPOBAHE NPH HOMOIIH €ARHOI
HepapXH4ecKkok CMCTEMEl KaTaroros. ECAH paccMaTpHBaThE 3Ty CHCTe-
MY € TOYKH 3peHHs ee AOTYECKOH CTPYKTYPH — OT HOAR3OBATEA] OKA-
3EIBAFOTCH CKPHEITHMH BOMPOCH (PH3HYECKOTO pasMelleHHs (halaoB
Ha HAKOIWTEASX, — SAMHAs CTPYKTYPa KATAAOTOB MOXKeT OObeAHHATE
chafiAn, HaxoAAIIMecd Ha pasHEIX AMcKAX. ITIpH 3TOM aiAB H KaTaAO-
I, PHU3NYECKH HAXCAAIIMECT HA OAHOM AHCKS, IIPEACTABASIOTCA B BHAE
moaAepera obmelf cHCTeMEl KaTaAoros. CoaepsREMoe (PHIBTECKOro
KOPHEBOTO KATaAOra 3TOTO ANCKA IPEACTABATETCA B BHAS COASPAKKMOTO
HeKOTOPOFO Kararora b oSmed cacTeMe KaTaaoroe, Karaaor, oTHOCH-
TEABHO KOTCPOIrC pacnoraraioTcs (aiAkbl, XpaHdliHecs Ha ONpPeAeAeH-
HOM (PH3HYECKOM HOCHTEeAS, HA3EIBAeTCS MOYKol MOHMUPOBAHUA, & CAM
OpOLecc, NocAe KOTOPOTO COAEPARHUMOE AMCKA CTAHOBHTCA AQCTYIIHEIM
MOAB3OBATEAIM OMEPAIHOHHOMA CHCTEME], — MOHIMUPOBAHUEM GUCKA,

Tak, Ha pHc. 7.4 IOKa3aHH TPU ANCKOBHX HakonuTeas — hdal, hda2
n sdal, KOTOpEIe CMOHTHPOBAHEI B eAUHYI0 (batiroByro cucremy. IIpe
3TOM TOYKAaMH MOHTHPOBAHHSA SBAACTCS KOpHeBO KATaAOrl, KATAACT
home u Raraaor usr, T.e. AMCK hdal cOAEDRHT OCHOBHYIO CHCTEMY Ka-
TAACTOB, & B HEH K KaTaaoraM home u usr MOHTHPYIOTCA KAaTAAOTH, CO-
Aeprramuecd Ha AMckax hda2 u sdal.
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Pasnbie ¢QuH3IHYECKHe AMCKH
MOTYT EMETE pasHele dafiroBHe
CHCTEMEI, HO IIPH 3TOM BCE€ PAaBHO
OBEAHHATECE B €AMHYIO daiiro-
BYlo cHucreMy. Hanpumep, craH-
AAPTHOM (haliroBoll cHCTeMOMH AAST
UNIX-nmopo6Ho# OC Linux sBAsd-
erca cucreMa ext2, a craHAapT-
Hoil daitaoBol cucTeMoi aaa CD-
AHMCEOB CAYRHT ISCO 9660,

CD-IpHBOAH B APYTHE CMEH-
HEle¢ HAKOIIHTEeAH — OCHOBHHE
THIE YCTPOWUCTE, TpeOyIoniae MOH-
THpOBaHHsA B IIpounecce paGoTHL
AAA TOrO YTOOK DOAYIHTE ACCTYI
K chatiraM, HaxopammpMmca Ha CD-
ROM, ero HeoOBXOAMMO HE TOABKO
BCTABUTH B OIPMBOA, HO H CMOHTH-
poBaTk. TOAEKO mocae 3Toro daii-
AHl Ha AUCKE CTaHYT AOQCTYIEHBEIMM
AAST HCIIOAL3OBAHHMS,

hdal

|G\ o
EE'

te
hda2
N homg nick
N uer alex
sdal
]

Puc. 7.4. Flpumep pacnpensneHvn
CTRPYKTYPL! K&Tanoros no chnanqe-
CKMM HOCHTENAM

AAS  MOHTHDOBAaHHMA AHCKOB
B UNIX-cucTeMax CAYRHT KOMaHAA mount. Arg ee HCIOABIOBAHMSA He-
00XOAUMO VKAZATE CAGAYIOIIHE MAPAMETDH: TAN (HaifAOBOH CHCTEMH,
TOYKY MOHTHPOBAHHSA U HMs (Palira yCTPOHCTBA AMCKOBOTO HAKOITHTEAS.
Qailart yCTPONRCTE HAKONHTEAS OTHOCATCA K THINY BAOYHEIX YCTRONCTB
H HaXOAATCH B KaTaAore /dev.

TIpaBMAra HMeHOBaHMS YCTPOMCTB AAS OMEPANHOHHOM CHCTEMEI
Linux {0ez yCTaHOBAEHHHEIX pacimupeHuil devis ¥ mop0OHEIX) caery-
§ 200118 7 :H
» IDE-HagROmMTeAM UMEIT MMEHA, HaunHaromuecs 1a hd; SCSI-raxo-

MHTEAH — HauMHAIOINHeca Ha sd;

8 Aas IDE-HaronuTeAell YKAIRBAIOTCA IMHA K TOAKAIOYEHHE YCTPOi-
cTBa, T. e. hda cooTBeTcTBYET AUCKY Primary Master; hdb — Primary
Slave, hde — Secondary Master; hdd — Secondary Slave, Aas SCSI-
HaKOIMTeAE! YKAa3HBAeTCHd HOMED YCTPOIICTBa Ha KOHTPOAAEPE.
Huaue roepops, sda — mepeoe yeTpolicTBO Ha KoHTpOANEDE, sdb —
BTOPO@ HT. A}

B IIOCKOABKY MOHTHPYIOTCA OOBITHO He HAaKONHUTEAH, & pPa3AeAkl HA HHUX,
TO paspeskl YKA3BBAIOTCH DOCAE UMEHH HAKOIUTEAS B BHAE YHCEA,
Tlpu 5TOM | — 4 23A810T IEPBHYHEIE PA3ASALL a J H Aaree — AOTHYe-
CKHe AMCKHM BO BTOPHYHEIX pa3jeAax.
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Hanpumep, cafir ycTpoiicTBa AASL BTOPOTC ACTHNECKOro AMCKa
Ha IDE-ycTpoficTBe, MOARAIOIEHHOM K nopry Primary Master, Gyper
uMeTh nMa /dev/hdab. TTpi HAAMYHH TOABKO OAHOTO MIEPBUYHOTO pas-
Aeaa, poctynHoro H3 DOS mam Windows, 3To HMa GYAET COOTBETCTBO-
BaThk SyKse Aucka E:.

AAd MOHETHpOBaHMA AuCKa CD-ROM, Haxopamerocs B OPHBOAE
/dev/hdc, HeoBX0AMMO BHIIOAHHTE CAGAYIOIYIO KOMaHAY:

mount -t is09660 /dev/hdc /mnt/cdrom

Tae is09660 — TUn daliroBoil cucTeMEl, /dev/hdc — umMa ycTpolicTEa,
/mnt/cdrom — TOYKA MOHTHPOBAHMS,

[Nocae okoHuaHUA paBoTH ¢ YCTPOHCTBOM €ro MOXHO pPa3sMOHTH-
POBaTH, T.€. YARAHTE H3 DAHAOBOH CHCTEME, 3TO IPOM3IBOAMTCA KO-
MaHAO umount, B Ka¥eCTBe NapaMeTpa KOTOPOH yKaanipaeTcsa daiina
yCrpoHCTRPA MAH TOYKA MOHTHpOBaHKA. Tak, AAs TOTO YTOSH pa3sMOHTH-
posats CD-ROM, cMORTHPOBAHHEI B IPEALIAYINEM IPHMEpPe, Heodxo-
AHMMOC BRITIOAHWTE KOMaHAY

umount /dev/hdc
HAH
umount /mnt/cdrom

AAS aBTCMATAYECKOTO MOETHPOBAHM] DAa3AeA0B AMCKOB IpPH 3a-
Tpy3Ke OHepanUoHHON CHCTEMEI CAYRUT dhatia /etc/fstab, B KoTopoM
ONIPEABASTIOTCH HAKOTIMTEAH, KOTOpBIEe §yAYT CMOHTHPORAHSEI, H MOpPS-
AOK MOHTHPOBaHHA.

Qaita MMeeT caepyIoOMA hopMar:

/dev/hda2 / ext2 defaults 0 1
/dev/hde /mnt/cdrom  auto noaute, ro 0 0

B nepsoit RoAoHKe (hailra yKasmIBaeTcsl UMs YCTpoMCTBa, BO BTO-
poii — TOYKa MOHTHPOBAHHS, B TPeTheH — THI (aRAOBOM CHCTEMEL,
B 4eTBepTol — NapaMeTpEl MOHTHpOBaHHA. ITapamerp defaults BH3IH-
BaeT MOHTHDOBAHHE IO YMOAYJAHAKO, noauto OTMeHdIeT MOHTHpOBaHHUe
tpaftroBO CHCTEMEI IPH 3arpyake, Io 3anpeniaeT 3aliCch Ha HOCHTEAD,
HocaepHme AB€ KOAOHRM YIIPABAAIOT PEXHMOM NPOBEePKH IIOBEPXHO-
CTH HOCHTEAfl IDH 3arpy3Ke.

Ecalt AMCKOBHIN HAKOIIMTeAL YKa3aH B daiire /etc/fstab, To aas ero
MOHTHPOBAHMA AOCTATOYHO YRA3ATH TOABKC TOUKY MOHTHPOBAHKS B Ka-
YecTBe TlapaMeTpPpOB KOMaHAM mount, OCTAABHEIE HapaMeTpH GyAyT
CuMTaHH 13 daiira.
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opw M=

KOHTPOIbHLIE BONPOCHI

Kaime karanorid UNIX 06614H0 XpaHAT uononHAeMele hainol?

Hem paanu4aloTcs CTPYKTYPL! dhannoseix cncteM Windows XP
u Vista?

B 4em paznvqve aitnos CUMBONLHEIX W 6NOYHLIX YCTPOACTE?

1o TaKkoe ToHKa MOHTVPROBaHUA?

Yro Takoe uMeHoPaHHbLIN kaHan? Kak oH ucnoneayeTca?



YMNPABJEHWUE MNMOJSIb30BATENAMW

CO30AHWE MOMNb30BATENEMA W rPYMIN

UNIX-cucreME ABASIOTCH MHOTOIOAB3OBaTeAbcKUMH OC. Aaxe
B CAYYae, €CAH KOMITBIOTEPOM ¢ YeTaHoBAeHHOH UNIX-cucTeMOil NOAB-
3yeTcs OAHH HEAOBEK, AA paboThHl ¢ cHcTeMoi HeoOxoaMMa XoTs ORI
OAHA YYETHAs 3alHCh NOAB3IOBATeAd — Y4YeTHas 3aITHCh aAMUHUCTPa-
TOpa root.

BrmoaraTe 00BMNEYIO padoTy, MCTIOAB3YH YISTHYIO 3aIHCH apMH-
HHUCTPATOPa, He peKoMeHAyeTcs No coofpaxeHusaM Ge3omacHOCTH —
B CAyYae HEIMPOAYMAHHEBIX ACHCTBHMH CHCTeME MOKHO HaHeCTH 3Ha-
YUTEABHEIH YPOH. AAA Toro 4ToOH TOro H3beXaTh, paboTaTh MOKHO
M3-TICA YISTHOH 3aTHCH, AMEIOINE MeHee ITHPOKHE ITPaka, YeM aAMH-
HHCTPATOP.

AAd CO3AAHMA HOBOH YYeTHOMH 3aIHCH TOAL3OBATEAS MCTIOABIYETCH
KOMaHAA useradd, BEIIOAHATE KOTOPYIO MOKHO TOABKO OT AHIIA OAB30-
Bareasd root. B camoi npocroi dopMe 3anycka

ugeradd <mpormMH>

OHa COo3AaeT B chaiire /etc/passwd HOBYIO VUETHYIC 3aHHCh C IePBEIM
He3anaTsIM UID u GID, AoMamEnM KaTaroroMm BMAa SThome/ <aorvH>
¥ KOMAHAHEIM HHTEPIPETATOPOM ITO YMOAHAHMIO {06K4HO /bin/bash).

Aag Toro uwrobh sBHO 3aaate UID, GID, aooMamHER KATAAOT H KO-
MaHAHBI WHTEPIPETATOP, MOKHO BOCIOAB3IOBATHCA pacIIMpeHHOH
dopMoit KOMaHALL:

useradd -u <UID> -g <GID> -d <karanor> -s
<MHTepnpeTaTop> <JOTMH>

HanpuMep, AAS CO3AAHHS YUETHOH 3alMCH DOAR3OBATeAS vasya
c UID = 10001, GID = 200, pooMamauM KaTaroroM /home2/vasya K Ko-
MaHAHEM HHTePIPeTaTOPOM IO YMOAHaHHIO /bin/zsh Reo6X0AMMO BEI-
OOAHHTE KOMaHAY
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useradd ~u 10001 -g 200 -d /home2/vasya =-s /bin/zsh
vasya

HenocpeacTeeHHO HOCAE CO3AAHHS YISTHOH 3aIHCH MOAB3OBATEAD
He HMeeT Ipapa BX0AA B CUCTeMY. AAd TOTO TOGH MMOAYHIMTE 3TO IPAEQ,
AAS YIE€THOH 3aTHCH HeoOX0AUMO OTIPEASAHTE MapOAL IPU NOMOIH KO-
MaHARL passwd <AOTHH>, B 0TBeT Ha BHI30B 2T0i KOMaHALI GyAeT BEIBE-
AEH 3aIpOoC HA BBOA NADOAA ¥ €I IOBTOPHEINA BBOA, AA TPOBEpKH, By-
AYYH 3anmymeHHoHR Oe3 napaMeTpoB, KoMaHAa passwd GyAeT H3MeHATh
NAPOAL TEKYIIIETC NIOAL3OBATEAA A BHAYAAE 3AIPOCUT CTRPHIM NAPOAB.

AAst AoGaBACHNS TPYNIE CAYKHT KOMaHAA groupadd, KoTopas nMe-
eT cAepyromuit popMaT 3anycKa:

groupadd -g <GID> <uMfg IpYIIIR>

T. €. AAY COSAAHMA I'PYIIE ¢ KMeHeM powerusers 1 GID = 200 pocrarou-
HO BHIIOAHHTD

groupadd —-g 200 powerusers

CoBpeMeHHEIE ClIepallHOHHEEe CUCTeMH Windows Tarxoke sBASIOT-
C MHOTONOAL30OBATEALCKMMHE, 4 3HAYHMT, B HUX MOMCHO CO3AATEL Goace
OAHOM y9eTHOM 3anucy, AAd CO3AaHEA, MPOCMOTPA HAY YARASHHA HOAL-
3o0BaTeAeil B Windows MOXKHO IPUMeHATE OAHY H3 KOMaHA net user:

net user [mormu {napons | *} /add {xnpunu] [/domain]]
net user [norux [napons | *] [xmoumu]] [/domain]
net user [norun [/delete] [/domain]]

TlepBasi KOMaHAA IIpeAHasHaYeHa AAA AcOaBAEHHSA HOBOIQ IIOAB30-
BATEAA B CHCTEMY, BTOPAsA — AAS H3MEHEHHWS NapoAd UAM CBOJCTB yxKe
CYIIIECTBYIOLIETO MOAB3OBATEAS, & TPETEA — MAS YAGASHHS yXKe CyHle-
CTEYIOIIeH yYeTHOM 3alACH.

EcaM TpH BBOAE U3 3THX KOMAHA BMECTO NApoAsd BBECTH CHMBOA «*»,
TO Iepep BENOAHEHHEM KOMaHAEI OSBUTCS IIPHTAAIISHAE ¢ NPOCchOoH
BBOAA MapoAd. [Tpudem napoab, HaONpaeMEIH B 3TOM PERHUMe, He OTO-
SpakaeTcd Ha SKpaHe, B OTAHYHE OT CHTYALMH, KOTAA [TaPOAL BEOAHTCH
KaK OAWMH A3 apryMeHTOB KOMaHAHOM CTPOKH KOMAaHARI net user.

B KauecTBe AOMOAHUTEABHEX OIIMI AAHHEIX OOeDALMH MOryT pH-
MEHATHC CASAYIOIIAE KAIOTH:
® /active:{no | yes} — BrAlouaerT (yes) HAM OTKAIOYAET (10) YKA3AHHYIO

YYETHYIO 3aIHCh;

B /expires:{{aaTa} | never} — ycraHaBAMBaeT AATY MCTeUeHMs CPOKa

AKTHBHOCTH 38AaHHOM YISTHOR 34a0HACH HAM COODIAeT, 9T0 AaHHAS

ydYeTHas 3alliCh HHKOTAR He HCTEKaeT;
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B /homedir: {ITyTL} — ycTaHaBAHBaeT B KAYeCTBE AOMAlIHEero KaTar0ra
38AAHHEA OYTE, IPAYEM ITOT IYTh AOAKEH CYIIeCTEOBATE;

» /passwordchg:{yes ] no} — paspemaeT (yes) HAH 3anpelaer (no)
NOABIOBATEAK) CAMOMY MEHATE IIAPOAE B CBOSH yueTHOI 3amicH;

® /passwordreq:{yes | no} — Tpe6yer (yes} MCIOAE3OBATE NAPOAL AAS
3apaHHOl yYeTHOHR 3a0UCH MAM PA3pellaeT (no) HCHOAB3IOBATE YUeT-
HYIO 3anHCE 63 NapoAs;

® /times:(spems | all} — ycTaHaBAHBaeT BpeMs, B TeueHue KOTOPOTO
MOAB30BATEAL MOSKeT paboTaTe ¢ CHCTEMOI.
Ecall HaMeHseTCA DAPOAL YIeTHOM 3allHCH, TO MEHHMAABHAA AAHHA

BHOBB YCTAHABAMBAEMOTO IAPOAA AOAXKHA OBITE HE MEHBIIQ, &M AAHHA,

YCTaHOBAE€HHAs C IOMOIILIO KOMaHAH net accounts /minpwlen,

®ANTB VHULMAT3ALMW CEAHCA
nONb30BATENS

B UNIX u Linux B HayaAe HHHIIHALWHA CEaHCA MOARIOBATEAR (IOCAS
€ro YCIOeITHOTC BXOAd B CHCTEMY, HO A0 MOMEHTA NMOABACHHA MPHTAd-
HIeHWS KOMaHAHOM CTPOKM) BHIIOAHSIOTCA 33AAHHU, CO3AAIOIIHE Ha-
9aAbHOE HHGPOPMAaOUOHHOE OKPY’KEHHME MOAR30BATEAd. JTH 3aAaHUA
MOT'YT, HAIpPUMED, YCTaHABAMBATEH 3HAYCHUS TeDEMEHHEIX OKPYAKEHHS,
OIPEAEAATE PeXHM paloTH TepMUEAaAd NMOAL30BATEAS, MOHTHPOBATh
AHCKH,

Hma datira HEUMAAARZANKHE CEAHCA 3JABMCHT OT HMCIIOARIYEMOTO
KOMAaHAHOTO MHTEPIpPEeTaTOpa, NOo3ToMy OyAeM NMPeAllOAaTaTh, ITO KC-
NOAB3YeTC KOMaHAHE HHTepnperaTop BASH.

CymecTByeT ABa daiira MHHOHAAH3AUNHA ceaHca — obiecucTeM-
HHIH, B KOTOPOM COAEP)KHTCA 3apaHue, BEIIOAHZEeMOe B HadaAse ceaHca
AF0GOTO IOAB30BATEAS CHCTEMEL, Y1 IOAB3OBATEARCKHH (halh MEMITHAAH-
3alluy, KOTOPEIH COASPIKUT 3aAaHUA, clenupHIHEIe AAT KasKAOTO OT-
ASABHOTO (haiira.

O6niecHcTeMuHi dalia HENITHAANIAINNA CeaHca UMeeT HMA /etc/
profile. OB A0CTyDEH pAAA ITEHUA BCEM NMOABIOBATEAAM. HaMeHsTE CO-
ACPIKHMOe 5TOro daiira MOMKET TOABKO 8AMHHHCTPATOP CHCTEMEL
OGHYHO 3TOT (haliA OOPEASANET HAYAALHLIE YCTAHOBKHM TEPMHHAAQ,
a TaKKe IepeMeHHEIe OKDPYZAeHHUs, 3apAI0MKe NYTH K HCICAHAEMEIM
chafisaM ¥ pAHHAMHIECKH 3arpyKaeMuIM OHOAMoTeKaM. IIpuMep ¢par-
MeHTa Takoro (alifiAd IPUBEAEH HUXKE;

export
PATH=/bin:/skin:/usr/bin:/usr/sbhin:/usr/X11R6/bin
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export LD_LIBRARY PATH=/lib:/usr/lib:/usr/local/lib
export PS1="5"

B 310M thaliAre IpH DOMOIIY YCTAHOBKY 3HAueHUA NepeMeHHOM LD _
LIBRARY_PATH ompeaeAsroTca IYTH IIONCKA AHHaMHYecKux 6ubano-
TeK, a mepeMeHHas PS1 3apaer BHA NpHrAamesys KOMAHAHOTO HHTep-
IpeTaTopa.

TNoarsoeaTeasckui pafin MHUIIMAAM3ANMH CceaHca HMeeT HMA
.profile 1am .bash_ profile, HaxoAMTCA B AOMAIOHEM KaTaAOre IOAB3O-
BareAast, ITOT (paia OOHUHO CAYIKHT AAS YCTAHOBKH IMyTel K Mporpam-
MaM IoAkz0BareAs B nepemedHol PATH u ycTaHOBEH 3HaveHMH Apy-
THX [epeMeHHBIX OKPYKEeHHS, AAT OIIPEACACHNS TEKCTOBOTO PEARKTOPa
10 YMOAYAHHIO, AAA ONPEACACHMS AAHACOB KOMAHA — KOPOTKHX AMEH
KOMaHA ¢ HanfGoAee YacTo UCTIOAB3YyEMEIMH NTapaMeTpaMu:

if [ -d ~/bin ] ; then
PATH="~/bin:${PATH}"
fi

ENV=3HOME/ .bashrc
USERNAME="admin™

export ENV USERNAME

PATH=$PATH: /usr/local/spice/bin:.
export EDITOR=le

alias 1s='ls —-color=auto’

Tag, IpHBeACHHLIHA BHINE pparMeHT (aiira .profile oo6aBader K nme-
pemerHo# PATH rartaaor ~/bin, B ROTOPEIH MOAR3IOBATEAR MOXKET IO-
MECTHTEL CBOM HCIOAHAeMHEe (daiiak. B cAydae, eCAH TaKo# KaTaror OT-
CyTCTBYeT, A00aBASHUA He TPOUCXOART. TTocae 3TOro yeraHaBAMBAKTCA
3HaveHns nepeMeEHHX ENV 1 USERNAME, K nepeMennoii PATH ao-
Saeanercs yre /usr/local/spice/bin 1 TeKyIIuii KaTaAoT «.», yCTaHaB-
AWBAETCH UMA TEKCTOBOrO peaakTopa oo yMoadaHuio. [Tocaeprelt cTpo-
KOH 3apaeTcd aaMac AA KOMaHAHI Is. Tlocae ero yCcraHOBKH IIPH BBOAE
1s RoOMAHAHHY HHTepPIpeTaTop GYAET BOCIPHHMMATE €€ TakK, Kak GyATo
BBeAeHa KoMaHAd 1s --color=auto. [TapaMeTtp --color=aute onpeaeaser,
YTO B CAYY¥ae BOSMOAHOCTH BRIBOAA ITBETA Ha TePMHHAA HMeHa (atiros
M KaTaACroB GYAYT BRIASANTECH PasSAHMYHEME HBETAMH B 33aBHCHMOCTH
OT UX THIA.

B onepanuoHHEIX cucTeMax Windows AAS IMOAb3OBaTeASH OSHIYHO
He YCTaHaBAMBAIOTCH (afiak KHANHAANIAIEE cearca. Ho ecTh BO3MOX-
HOCTE 3aA8TH TaKHe (PalffiAl AAM OTASABHEIX MOABL3OBATEASH. AAST 3TOTC
€ KOMaHAOM net user HY>KHO MCITOAB30BATE KAIOY /scriptpath: <nyTe>.
33eCk <OYTh> — I¥Th K MalAy HHHITMAAWN3AONH. TIPpH 3TOM Ha TakHue
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TYTH HAKAQAKIBAIOTCS ONPEARASHHEIE OrpaHuvenus. Hanpumep, 3TOT
OYTh AOAKEH OHITH He aGCOAIOTHEIM IIyTEM, & MyTeM OTHOCHTEARHO Ka-
Taaora %systemroot%\System32\RepI\Import\Scripts. MoxHO cozpaTs
HOBYIO YY4ETHYIO 3allUCh M YCTAHOBHTE AAA Hee (bailia HHHITHAAH3aIHN
CeaHCa CASAYIOIIM 06pason:

NET USER user password /ADD /HOMEDIR:\\Server_ 05\
/scriptpathilogon.cmd /DOMAIN

IMpu sTOoM GYAET CO3AAH NOALIOBATEAL USer ¢ IapoAeM password, Ao-
MamHEMM KaTaroroM \\Server_ 05\, @ MOAR3OBaTeAb GYAET COBAAH B TOM
AOMEHE, B KOTOPHI BXOAWT KOMITBIOTED.

KOHTPOJIbHBIE BONPOCHI

1. Kakue ocHoBHbie 38Aa4M PELUSIOTCA B Npoliecce YAPaBneHUa 3a-
NUCAMMU O NOMLI0BETENAX ONEPALMOHHONA CUCTEMbI?

2. Kakyio ponk urpaet ofbeguHeHye Nonb3oBaTenei B rpynnsl?

3. Kaxne DeHCTBUA BLINONHAKINTCH B KOMEHEHOM (1aiNs MHMUMANU3ALIK
ceaHca paboTul Nonb3oeaTend?

4. B 4em sakniovaetca cneumdrka diainos WHMLManM3auuMin CMCTEMD!
Windows?



NMPUKNAOHOE NMPOrPAMMWUPOBAHVE
noa UNIX N WINDOWS

3Ar0NOBOYHBIE DAANbI

Hamucauue 3apaHuil Ha sI3BIKe KOMaHAHOTO HHTepIpeTaTopa pac-
HPAET CIACOK AOCTYNHEIX NOAR30BATEAK) KOMAHA — KaKAOe 3aAaHEe,
ocopMAEHHOE B BHAE HCIOAHAEMOTO (aiira, MOXKeT OHITH 3aOVIIEHO
Kak KoMaHAaa. BOaMoOKHOCTH TAKHMX KOMAHA OrPaHUIeHH TeM (PaKToM,
YTO A3IHIKH YIPABACHUA 33AAHHSIMH ODBMHC IO3BOASIIOT TOABKO KOM-
GHHUPOBAThL APYTHE FOTOBRIe KOMAHALI (KaK BHYTPeHHME KOMaHAR HH-
TepIpeTaTopa, Tak ¥ BHelllHUe, CYIECTBYIOUINE B BHAE MCIIOAHSEMBIX
gafiroB), HO He NPEAOCTABASIOT HUKAKMX BO3MOKHOCTEHM AOCTYIA
K QYHKIIUIM AADA ONNePATHOHHOH CHCTEMEl — K CHCTEMHEIM BEI30BaM.
B cayqae HeOOXOAMMOCTH IPHMEHEHAA CHCTEMHEIX BH3OBOB ACIOABIY-
FOTCS IPOTPaMMB], HATMCAHHHE Ha OAHOM H3 SI3LIKOB BEHICOKOFO YPOBHA
(pexxe — Ha A3bIKe acceMOAepa).

CTaHAQDTHEIM A3BKOM HOAABAAIOILErD GoALIIHHCTEA UNIX-CcHCTEM
sBAsieTcs A3bK C, KOTODEIT OPH ARABHEHIIeM H3IAOKEHHH OypeT wc-
MIOAB30BATECA B Ka4YecTBe OCHOBHOro. [IpH atoM GVAYT NpHUMeHATHCS
CTaHAAPTHEIC CHCTEMHBIE BEI3OBH, OAMHAKOBHIE IPAKTHYECKH BO BCEX
papuanTax UNIX, INoppasyMeBaeTcd, YTO YRTATEAD 3HAKOM C IporpaM-
MHMpPOBaHKEM Ha si3biKe C, I03TOMY B AAHHOM DasAeie IPUBEASHE TOAL-
KO OCHOBHHE 0Co0OeHHOCTH, cnenpguyrbe a1 UNIX, — paccMoTpeHH
AHIIE 3aroAOBOYHEIe alianl, onpejpeastomie GopMaT CHCTEMHEIX BEI-
30BOB, H MAPAMETPH KOMAHAHOR CTPOKH KOMITHASTOPA.,

B UNIX u Linux cTaHAApPTHHIe 3aTOAOBOUHEIE (hafiAkl, COAepIKA-
1He OTIPEASACHHA CHCTEMHEIX BEI3OBOB, HaXOAATCA B KaTaAore /usr/
include. Kaxas#t dafin copepRUT onpeaeareHMs (PyHROWE W THIOB
AAHHHX. [IpH 3TOM AAS OIIpEAEASHMH CHCTEMHLLX BEHI30BOE XapaKkTepeH
OTKA3 OT HCTIOAL30OBAHHUA CTAHAAPTHRIX THOOB (haliros. HampuMmep, cu-
CTeMHRI BEI30B

#include <time.h>
clock_t clock(veoid) s
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BO3BPAIAICIINE KOAWYECTBO MHKDOCEKYHA, NPOMIEAIIMX ¢ MOMEHTa
CTApTa Npolecca, KOTophle BEI3BaA GyHKnMio clock(), ucnioAbsyeT THI
clock_t. B ToM e 3aronoBouyHOM chadire time.h Tun clock_t ofnano
ONpeAeAfieTcH Kak long.

OpaHaKo, ecAH B KakoM-HHOYAE 13 BapuanToB UNIX stor Tun Gyaer
H3MeHeH (HalmpHMep, 3aMeHeH Ha long long), COBMECTAMOCTE 3arCAOR-
KOB QYyHRIHI COXPAHHTCA.

B TabA. 9.1 mepeddcAeHE HA3BAHHSA OCHOBHEIX 33rOACBOYHEX daii-
ACB B onepanuoHHBEIX cucremax UNIX m Linux, KOTOphle COAEpIKAT
olpeAeAeHHA CUCTEeMHEIX BEI30BOB H 6HOAMOTeTHEX (hyHKIMH, H KpaT-

TaGnvua 9.1. OcHoBHbie 3aronoBoYHbIE alnLl, CogepXxaline

CWCTCRMHBIE BEIZOBL! W BrbnuoTeynnie diyHkumm 8 UNIX,/ Linux

351‘0};’:;:“““ CopepraHHe 3aroACBOYHONO Jatisa

dirent.h (DYHKUMY H THANH AAHHBIX AAS paGOTHL € KaTAAOTaMH —
AASL IOAYYEHHA CINCKA aifAoB B KaTaaore, Aad o6paiieHns
K METAAAHHRM (PAfAQB M T. 1L

ermo.h (YVEEOHHA, XOHCTARTH K MAaKpPOOIPEAEAeHHd AAd 06paGoTEH
OMHGOYHEIX CHTYALMI, IpeobpasoBaHHi YHCAOBRIX KOADR
omHGOK B TEKCTOBYIO (POpMY

fentlh (DYHKIMH, THIIEI AAHHEIX B MAKpOOTNPEASASHHA AAsT pabo-
TH ¢ haBAAME — AAH X COIAAHHA, OTKPHTHS, A3MEHEHNA

aTpuGyTOR

float.h DYHKIME B THIIL ASHHEI AAS PAGOTHL ¢ THCAAMM C TAABAO-
ieli sanmaToi

linits.h KoHCTaHTH, 333810IHe OTPaHHYeHN OnePalfHOHHOM CHCTe-

MHB — MaKCHMAaABHYIO AAWHY HMEHH (paiiaa, pasMepH THIIOB
ABHHEIX, MBKMMAABHEIA c6BeM appecyeMol DaMATH B T. A,

math.h OYHKEHE AA BRITOAHEHAA PAIAMYHEX MATEMAaTHICCKHX
onepanuif — TPMroHOMeTPHYeCKHe, AOTPH(MHIECKHe
YHKUHH, BOIBEACHHE B CTEIEHb H T. A,

pwd.h THIIE AAHHEX U (PYHKIMHA A8 paGoTH © daliroM Dapoaeit
/etc/passwd — QPYHKUHEH MOAYSEHHA AAHHHX O TIOAL3OBATe-
Asx U3 chatira mapoaeit

regex.h QOYHKIHH H THIIE AGHHEIX AAS paGOTRI ¢ peryASpHEIMH BHI-

paxxeHasIMH. PeryasipHile BHpaKeHU — pacilVpeHHB
BapHMAaHT CUMBOAOB MOACTAHOBKH « M ? (GoAee DOAPOGHO cM.

TAAEY 5)
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Oxonvanme Tatin. 9.1

Bmml mﬁ CoaepRAHNME 3arOAOBROTHOTO (aiira
signal.h (DYHKIHH U THIIN AAHHEX AAS 06paGoTKE CHTHAAOB
(6oaee noapolEO CM. raasy 10)
stdarg.h (YHKIAH H THITH AAHHEIX AAS paGoTHl © PyHKOHAMH
¢ NepeMeHHEM YMCAOM APTYMeHTOR
stddef.h CnpeacAeHHS CTRHAGPTHEIX TAIIOB
stdio.h QYHKIEHE H THIE AAHHEX CTaHAAPTHON GROAHOTEKH EBOAR/
BHEOAA
stdlib.h (DyHKOHHA B TRUH AAHHHX CTAaHAAPTHON GROAHOTERH
string.h OYHKIIHH 4 THIIE AAHHEIX AAA PaGOTEHL CO CTPOKAMH: KOHKA-

TeHALNH, KOMMHPOBAHHA, CPABHCHHUA U T. A.

time.h OYHROME H THITH AAHHEIX AAS paGOTEL ¢ CHCTeMHBIM Taii-
MEpPOM — YCTAHOBKH M CIHTHBAHNA CHCTEMHOTO BpeMeHH,
H3MepeHHS OTPe3KOB BpeMeHH H T. A,

unistd.h QYHRIMY OCHOBHLIX CHCTEMHEIX BHISOBOB H MAKDOOIIDeAe-

ACHHS AAA 33AAHHA PA3ATMEHX PERAMOB pAabOTH CACTEM-
HEIX BEI30BOB

sys/ipc.h (DYHROME A THOH AQHHEIX AAS MTOAACPKKH MEXIIDOECCHO-
ro BaaumMopetictsus IPC (cMm. raasy 10)

sys/sem.h ODYHKIHE ¥ THIH AAHHEIX AA] paGoTh ¢ ceMacdopaMu (cM.
raasy 10}

sys/types.h | THDR AAHHERX AAM paOOTH! C CHCT@MHEIMH TaGARIIAMK AADA

KHe KOMMeHTAapHH OTHOCHTEABHO COAEPAMMOro 3THX taiiros. NUMeHa
(hafAOB YKA3aHE OTHOCHTEARHO KaTaAora /ust/include.

B oneparnoHHEX cHCTeMax Windows, B OTAHYHE 0T ONeDALHOHHBIX
cucrem UNIX uan Linux, cucreMa paspaboTkd Ha A3hIKe C HeAOCTYIIHA
110 YMOAYAHHMIO, OHA TPeOYeT AOTIOAHHTEAEHOHN YCTAHOBKH, CyIeCTRyeT
IeARIfl psIA CHCTeM paspaBoTin nop, OC cemelicta Windows, B yacT-
HOCTH, €CTh CEMeHCTBO CHCTeM paspaborku Microsoft Visual Studio,
BRAIOYAIOMAX B cefs KoMOmAagTop sisbika C. Taroke cyIecTBYeT He-
CKOABKO Pa3HOBHAHOCTEH CHCTEMEL KOMOHAILAY (CC, PACIIPOCTPAHEH-
HOI B Linux, apanTupoBaHHoi aad Windows, HanpuMep HAyIOHE B CO-
crase MinGW nam cygwin.

H3-2a Taknx ocobOeHHOCTeH CHCTEeM KOMIOHAALUNH B Windows cTraH-
AAPTHEIE 3arOACBOYHRIE (DAMAK HEAQCTYIHE H3HAYAABHO, OHM YCTAHaB-
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AMBAIOTCS BMECTe ¢ BLIOpaHHOH cHCTeMOi paspaboTki. PacioAroKenne
3THX pafiAcB TAKXKe 3aBHCHUT OT TOT0, B KaKoH KaTaror Onira yCTaHOBAE-
Ha BEHIGpaHHAaq CHCTEMa pa3paCoTKH.

KpoMe ToTO, AAS OTTepalfHOHHEX cucTeM Windows uMeercsa coenu-
aapHaa OmOAnoreka Windows SDK (Software Development Kit). Dta
GHOAMOTEKA pa3palbarniBaeTcA M IOAASDIKHBAeTCA B pupMoit Microsoft
H IPH3BAHA IOAACPRHBATE B AKTYAABHOM COCTOAHNM BCE CHCTEMHEIE
OHOAMOTERM H 3aTOAOBOYHHE (haiibl, HeoOXOAMMER AAS paspaboTKu
npHAOKeHUH 1oa Windows. Ha MOMeHT BanmucaHHA 3THX CTPOK IO-
caepHel! akTyaAbHOM BepcHeli SDK 6rniaa Bepcua Microsoft Windows
SDK for Windows 7 and .NET Framework 4 sepcum 7.1. B cocrase
Windows SDK HAET IOAHOIeHHad cpepa paspaborku Microsoft Visual
Studio 2010.

B TabA. 9.2 nepednCACHEl HA3BAHNAA OCHOBHHX 3aTOACBOYHEIX dhaii-
AOB B OlTePallHOHHEIX cHcTeMax Windows, ROTOpRE coaepKaT ompeae-
AEHHS CHCTEMHHX BRI30BOB B 6MOANOTeTHHX QYHKITHI H KPAaTKHE KOM-
MeHTapPHH OTHOCHTEALHO COALPKMMOTO 3THX (haliroB.

Tabnuwua 9.2. CcHoBHbiC 3aronoeoYHLIC thakinbl, COOEPXALLWME BLIZOEDI

WinAPI B Windows

CopepRaAue 3aroAd0BOYHOTO dalira

windows.h [AapHEIH 3aroACBOYHEIN daita, copepRalnuil oG RABACHUA
Beex dyrrnui Windows AP, onpeaeaerus Bcex cuerdgmy-
HEIX Axd Windows MaKpocoB, THIIOB ABHHEIX H T. A.

excpt.h Daita, copepxalmil AeKrapaH A 0GPaGOTRE HCKAIOTH-
TeABHHX CUTYalBH

fcntlh O VHKIMH, THIH AAGHHEIX H MAKPOOIPEASACHHS AAT paso-
TH ¢ halAraME — AAS IIX CO3AHHMS, OTKPHTHAA, U3MeHEeHHA
aTpHGyTOB

float.h DYHKIEY ¥ THITE ABHHEIX AAS paGOTRI € TCAAME C IIAABAI)-
uredi 3anAaToi

limits.h KoHCTaHTHL, 38AaI01He OTpaHKIeHHS OLePAlMOHEOR

CHCTEMB — MaKCHMAABHYIO AAHHY HMeHH (aiira, pasMepH
THIIOB AAHHEIX, MAKHMMAARHEIH 00LeM aapecyeMOH IaMATH
HTA

math.h OYHEUMH AAS BHIIOAHEHHA PasAHUHEIX MATeMaTHIeCKHX
ONEpAaIil — TPArQHOMETPHIECKHE, AOTpHMIMecKHe
GdYHEOHN, BO3BEACHHE B CTEIIEHb M T. A,
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Oxoryanue Tabn. 9.2

Baro.;agmﬂ CoaepiRanHe 3aTOAOBOTHOTO haitra

windef.h Pa3zaudHLIE MAKPOCH M THITH

signal.h OYHEOHA H THIIH AAHHEIX AAS 05paGoTKH CHIHAACB

stdarg.h OYHKIIHY ¥ THIIH AAHHEX AAS PaGOTH ¢ QYyHKIHAMH
C NepEMEHHLIM TACAOM apPTYMEHTOB

stddef.h OnpeaeAeHUs CTAaHAAPTHHIX THIIOB

stdio.h DYHKIME  THIL AAHHEIX CTAHAAPTHOH GHOAMOTEKH BROAA/
BEIBOAA

stdlib.h ODYHKIUN ¥ THII AAHHEIX CTAaHAAPTHOH EHOAHOTEKH

string.h OYHKIMH ¥ THIR AAHHEIX AAST PAGOTH €O CTPOKAMM: KOHKA-
TeHaIlMH, KONWPOBAHNA, CPABHEHHA H T. A,

time.h DYHKIMK A THOH AGHHEIX AAS pabOoTH C CHCTEMHEIM Taif-
MepOM — YCTEHOBRHE H CUMTHBAHKL CHCTEMHOTO BPEMEHH,
H3MepeHHd OTPe3KOB BpeMeHH | T. A,

WinSock.h (DYHKIMH K THIIE AAHHEIX AAS PaGOTH C COKeTaMH

KOMNUAALUWA NPOrPAMM B UNIX

KoMmuasnua nporpaMM B UNIX nposoauTcsa B ABa 2Tana. Ha nep-
BOM 3Tane M3 MCXOAHE TEKCTOB IPH HOMOIY KOMITHAATOPA ¢C {MAH
gcc) dopMupyroTea oObeKTHHe daliianl (¢ paciupenueM .0). Ha sTo-
poM aTame NpH NoMolfd cGopimuka 1d dopMupyeTca MCIOAHSIeMEIH
daiia ual daia OMOAHOTERH,

VYiipapAeHHe NPOoeccoM KOMIHAIIMH ¥ cOOPKH (HAIIpHMED, Ypo-
BEHBb CITHMH3AIMM KOAQ, POPMAT BRIXOAHOTO ¢haiira, IIYTH K CHCTEM-
HBIM GUOAHOTEKAM) 33AaeTCA KATOYAMH 3aITycKa KOMIHAATOpa K cbop-
HHKA,

AAS KOMITMARIMH ¥ C60PKH IPOCTHX IMPOrPaMM AOCTATOTHO BH3HI-
BATE TOABKO KOMITMASTOP (JCC, KOTOPRH AdAee ABTOMATHICCKH 3a0YCTHT
cGopmpk 1d.

HanpuMep, AAf Toro HTOOK TOAYYMTE HCIOAHAEMEIN dafin
myprogram Ha OCHOBE HCXOAHOTO TEKCTA HpOrpaMMEl K3 afira
myprogram.c, AOCTaTOYHO BOCIOAB30OBATLCSA KOMaHAOH

gcc =0 Myprogram myprogram. C
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3ASCH MOCAS KAK)UA -0 YRA34HO MM BHIXOAHOTO HCIIOAHAEMOTO (hatt-
Ad. TTocae Rarogell YKa3HIBAETCA HMA KOMNHAMpyeMmoro paiaa. Bos-
MOKHO YKas’aHue HecKOABKHX ¢aitroB, copepXalldX OIpPeASACHHH

QYHKUHH ¥ TUITOB AQHHBIX:
gcoe —o myprogram myprograml.c myprogram2.c

Tlpi Taxkoi KoMOMAAIHH B (hafiraX MCXOAHEIX TEKCTOB He ADASKHE
NMPHUCYTCTBORATE (PyHKIHY, TACGAALHEIE NMEDEMEHHLIE HAH ONpPeASAe-
HHA THIIOB AAHHEIX € OAMHAKOBBIMH HMEHAMH, HalIpUMep HeAOITYCTHMO
HECKOABKO pas OOBABAATE (HyHROMO main().

Aaa Toro Tro6H yKazaTh OIyTH, IO KOTOPHM HAaXOAATCA 3aTOAOBOY-
HEIe thaftan 1 Qaianr OUOANOTER, HCTIOABSYOTCA KAKOUH -1 1 -L coor-
BeTCTEeHHO. HanprMep, DPH KOMOHASITMM CO CAGAYIOITMMH IIapaMe-
TpaMA KOMIUASTCDP GyAeT MCKATE 3AroAOBOYHEIE (baMAH B KaTarore
/usr/local/include, a 6ufanorekn — B Karaaorax /usr/local/lib u
/usr/share/lib:

gcc -0 myprogram -I/usr/local/include)
-L/usr/local/lib -L/usr/share/lib myprogram.c

DafAr cTaTHYeCKHX GCHOAMOTER MMEIOT PACIIMpEHNe .4, AX HMeHa
HavuHawTca co caopa lib. Haopumep, libm.a — uMa 6HOGAHMOTEKH, KOTO-
pas COAEPRHT NPOTPaMMHEM KOA MaTeMaTHYeCKHX GyHKIHMH, onpeae-
AeHHEIX B 3aroAoBOYHOM (hakire math. h.

AAf nopRA0IeHHI OMGAHOTEK B Iponecce COOpKM HCIOAHASMOTO
dafira HCTICAB3YeTCA KATOY -1, IMa noakarogaemoii 6HGAMOTeKH YRa3kI-
paercs Oez mpedrkea lib i1 6es pacmBpenns .a. HampeMep, Axa xoM-
TIHAALMHE U cGOPKH NpoTpPaMMEL, UCTIOAB3YIOMel GubamoTeKy libm.a,
HEOOX0AMMO HCIIOAB3IOBATE BEI3OB

gcc =o myprogram =L/usr/lib -1lm myprogram.c

3aece Rarou -L 3apaer pacnoroxenue 6ubanoTery, a -1 — ee nM.

Kpome craTHyecKHX GOABIMHHCTBO UNIX-cHcTeM noaAaep>RKHBA-
10T AMHAMEYECKH NOAIpyXaemule 6uGamorexn. IIporpaMMHELR KOA
GYHKOUH, XpaEAILIMXCA B TAKUX GHOAMOTERAX, IOATPY/KAeTCs AMHA-
MHWYECKH BO BPEMS BRIIOAHEHUS nporpaMMe. (Qafirkl AWHAMHUSCKH
THOATPYRaeMEIx SHOAMOTER HMEIOT paclIMpeHKe .50, HMeHa UX dal-
AOB TAKJKe HauMHaloTCs ¢ npedukca lib. Tak, AHHaMUTeCKH MOATPY-
JKaeMBIH BapHaHT OHOAKOTEKM MaTeMaruyeckmx (yHKROHE Oyaer
HMeTEs UMi libm.so.

Aaf Toro yToGR MpK ¢COpPKe B HCNOAHASMOM (patine SEAM yCTAHOB-
ASHEI TOYKH BRI30BA (DYHKIINH H3 AHHAMHAYECKH TOATPYXaeMEIX GHOAK-
OTeK, HeODXOAMMO YKA3JRIBATE KAIOY KoMIHasTopa -dynamic. Caeay-
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1011351 KOMAHAS BEIIOAHKT KOMIMAILIUIO U COOPKY HCNOAHAEMOTO (hai-
A8 MYprogram M3 HCXOAHOIC TeKCTa IIPOrpaMMEI B (halire myprograi. c.
I'lp# 3TOM GYAST NOARAIOUEH AHHAMUYECKWH BADMAHT MaTeMaTHYecKoi
GuBAMOTEKH, a MOHCK OHOAMOTEYHHIX (PailroB OYAeT NIPOHABOAMTECSH
B KaTaaore Susr/local/lib;

gee —dynamic -o myprogram -L/usr/local/lib\
myprogram, ¢

HcnoassoBaHne AMHaMUIecKUX GHOAMOTEX MMeeT CyllleCTBEHHOE
NMpPeHMYyIIeCTBO HaA CTATHUYECKMMU — IPOTPaMMHEIR KOp OnbauoTeu-
BHX QyHRIUA HAXOAMTCA BHE UCIOAHSeMOTO (aifra ¥ MOJKET UCTIOAB-
30BaThCA HECKOABKMMH MPOrPaMMaMA. [TOCKOABKY IPH HCITOAB3OBAHHH
crarngecKux 6ubAnOTeK TPOTPAaMMHEIN KOA XPaHHTCS HEITOCPEACTBEH-
HO B HCHOAHSEeMOM caiine, ArHaMMIaeckne OHGAHOTERH MO3BOAAKT
3IKOHOMHTB AMCKOBOE HPOCTPAHCTBO 3a cYeT H30aBAEHHS OT H3OHITOY-
HOCTH., OAHAKO 3T0 IPEeRMYIISCTEO AHHAMHIeCKHX 6HOAHMOTEK HMeeT
H oBpaTHyYIo CTOPOHY. AMHaMIdecKre GHOAMOTERM MOTYT YCTaHABAH-
BATECA B CHCTEMY OTASARHO OT HCHOAL3YIOIMHY UX IPOrpaMM, B CAydae
OTCYTCTBMSI HYRHOH OHOAMOTERH HAM NIPH HeCOBMECTHMOCTH BepCHH
GHOAMOTEK NpOrpaMME, MCHOAB3YIOIHE AMHaMHYecKHe GHGAHOTERH,
MOTYT OKa3aThcs HepaGoTocnocoGHRIMA.

AAd BEIMBAGHHE IPHIMH HepaGoTocnocoGHOCTH MPOTpPaMM BO MHO-
riax UNIX-cucremax cymectsyer KomaHaa ldd. INocae sanycka 3TOH
NIpOTpaMMEL ¢ AMeHeM HCIoAHAeMOTo hafira Ha 3KpaH GYAYT BRIBEACHH
CHHCOK HCIIOABSYEMHEX 3THM PafiroM AMHAMHIeCKHX GHOAMOTEK, IYTH
K (pafiram 6UOAHOTEK M HHPOPMaua 06 oTCYyTCTBUK OHOAHOTEK:

% 1dd 'which scat'’

libknsl.sc.l => No library found
libnecurses.so.4 => fusr/lib/libncurses.so.4
(0x40035000)

libe.so.6 => /lib/libec.so.6 (0x40077000)
/lib/ld-linux.sc.2 => /lib/ld-linux.s0.2
{0x40000000)

HadopManua of oTCyTCTBHM OGHOAHMOTEKM — MNpsAMOe YKA3aHHe
Ha ee ycTaHOBKY. KoHGAHKT GHOAMOTEK MOKET ORITE BRIABACH KOCBEHHO
o HMEeHH W 00 OyTH K daliay 6ubauorekn. HanpuMep, nporpamMma Mo-
>Ret OMMGOYHO UCKATE GHOAHOTEKY B APYTOM KaTaaore. B aToMm caywae
HeoGxoaAMMo HAM GUOAMOTEKY IePeHeCTH B Hy7KHEIH KaTaAOT, MAM YCTa-
HOBHTP NIOCAGACBATEABHOCTS NOHCKA GHOAHOTEK N0 KAaTaAOraM B Iepe-
MeHHOU oKpykeHua LD LIBRARY PATH. (DopMaT CIHCKA KaTaAOTOB
B 3TON mepeMeHOH aHaAormseH GopMaTy CIIHCKa B RepeMeHHoON PATH.
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INepeMeHHEIe OKPYREHRA MOTYT HCIIOAB3OBATECI H AASL YIPOLTSHHS
PatoTE ¢ KOMITHASITOPOM KOMAHAHOM CTPOKH, TakK, eCAH BOBHHKAET He-
00X0AMMOCTE KOMITHAVPOBATE MPOTPaMMy € HCIIOAB3OBaHHeM HabopoB
OAHOHMMEHHHX 6HOAHCTER, HAXOAAIIMXCS B PA3HHX KaTAAOTax (HanpH-
Mep, ONOAHOTEK, COASDIRAINNX M HE COASPIKALTHX OTAAADYHYIO HHpOp-
MAaIHo), To NYTE K OMOAHOTEKAM MORKHO MOMEINATh B HePEeMeHHYIO
OKpyReHus1 (Hanpamep, MY _LIB) u MeHATL 3HaUeHHe DepeMeHHOH
B 3aBHCHMOCTH OT TeKylleil Heo0X0AMMOCTH. BEI30B ROMIHASTOpA NPH
3TOM OYAET BEITASASTL KaK

gcc —dynamic -o myprogram -L5{MY LIB} myprogram.c

Bce paccMOTpEHHEE BHIUIE CIOCOOH KOMIHMAALNHA W cOOpKH 1po-
rpaMM CKPHIBAAM OT IIOAB3OBATEAS ITall COOPKY — OOBEeKTHEE (DaiAR
YAAASIANCE CPa3y TTOCAe COBAGHHA MCIOAHAEMOTO (pakina H IOABIOBA-
TeAb HOAYIaA HCTIOAHSIEMEIH (haiin, He BUAT OOBEKTHHX.

B HeKOTOPRIX CAydaax TpelyeTca BHIOOAHSATE ABa 2Tala — KOMIHAS-
nuio U cOopKy, coxpaHas obwexTHHe daiianl. HanpuMep, HeKOTODEE
OAOAHOTEKH MOCTABAAIOTCA TOABKO B BIAe 0OBeKTHHIX (paiinos 0es uc-
XOAHBIX TEKCTOB. AAd COODKH NpPOrpaMM, MCIIOAB3YIOIHAX Takue OuH-
OauOTeKH, HeOoOX0AMMO CHAYaAd IMOAYYMTE OOBLEKTHRIE aliAbL CBOEH
IPOrpaMMEL, a 2aTeM cobpaTk Bee OfbeKTHRE dhaiiakl (CBoH U 6ubAHO-
TeWHEIS) B HCIIOAHSIeMBIH (haiia.

AAR OAVYEHHS OOBERTHRX (DaHAOB HCIIOABIYETCH KAKOY ~C KOMITH-
AaTopa. Tak, RoMa#aa

gce =-¢ myfilel.c myfile2.c -I/usr/local/include

BHI30BET ROMIHAAIMIO Galiros myfilel.c u myfile2.c 1 coxparnenne ee
peayarraToB B 0GBeKTHHIX dafirax myfilel.o n myfile2.0. TTouck 3aro-
AOBOTHEIX (aifroB, HeOOGXOAMMEIX AASI KOMIWAALUY, GYAST IPOH3BO-
AHMTBCA B KaTaaore /usr/local/include.

A TOTO YTOGBI MOAYYHMTE HCITOAHAEMEIN dakia, coOpaRHEIR 13 o0 E-
€KTHEIX, AOCTATOYHO BHI3BATE KOMIIEAATOP, NIEPEAAB eMy UMeHa o6h-
eKTHEIX (alfiACB B KauecTBe apaMeTpoB. KOMIMASTOR pPacno3HaeT, 9To
¢afAR He ABASIOTCH HCXOAHEIME T@KCTAMH IpOTpaMM, U IeperacT HX

Ha 06paboTKy cCopIIUKy. Tak, KOMaHAA

gcc —shared -0 myprogram =L/usr/local/lib -1m
myfilel.o myfile2.0

BEL30BeT COOPKY MporpaMME myprogram u3 o0 reKTHEIX daiiror myfilel .o
u myfile2,0, INpu 3roM B HcnoanseMoM ¢alire SYAYT IPOCTaBACHE TOUKH
BEI30Ba QYHKITHY U3 AMHaMIdeckol 6ubamorexu libm.so, mOBCK KOTO-
PO Ha srame cGOPKYM CTaHeT MPOM3BOAMTRECA B KaTasore /usr/local/lib
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(IpU BRINOAHEHEM IPOrPAMME MECTOHAXOXKAeHMe OubauoTerm Oyaer
3aAABATHCH TepeMeHHO oxpyxeHna LD_LIBRARY PATH).

TipusepeM OpHMep IIpocTefiliie NpOrpaMMEL, PeAAM3OBATE KO-
TOPYIO NPH NOMOINH 33AAHUA Ha A3HKe BASH AocTaTo9HO 3aTPyAHH-
TeALHO. OTO MPOTrpaMMa, BO3BpAlAloas eAce YHCAO, KOTOPOoe PABHO
3HAYEHMI) CHHYCA OT YTAS, TePeA@HHOT0 B KaYeCTRE NapaMeTpa, yMHO-
xeHHoMy Ha 100. BASH He uMeeT BCTPOSHHEIX TPHTOHOMETPHYCCKHX
bhyHRIH, 0pAHAKO Ha C Takasa IpOoTpaMMa pearusyeTcs CPaBHHTEABHO
MpoCTo:

#include <stdio.h>

#¥include <math.h>

int main{int argc, char **argv}
{

double res;

int angle;

if {argc <=1)
return 0;

atoli{argv[l], angle);
res = sin{angle) *100;
return (int)res;

}

AAST KOMIOMASIHE 5TOM NPOrpaMMEL MOKHO BOCHOAB3OBATECH CAe-
AyIowel CTPOKOH BEI30BA gCC:

gcc -1lm ~0 sin -L/usr/lib -I/usr/include sin.c

3apanne, KOTopoe GYACT MCHOALIOBATE TAKYIO IIPOTPAMMY, MOKET
EBHTASAETE CAEAYIOIIAM 00Da3oM;

$!/bin/bash
if [ -z $1 ]: then
echo "No parameters specified”

exit 1

fi

if [ 1 =z $2 ]; then

echo "More than one parameter specified”
exit 2

fi

./sin §1

echo "Hundredths of sine of angle 51 equals " §7
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TYNWYHARG BRIBOA HA SKPAH TAKOTO 33AAHWNA, 3AMYINEHHOTO ¢ Iapa-
MeTpoM 120, GyAeT BHIFASIACTE Kax

Hundredths of sine of angle 120 equals 86

KOMMUNASILUSA NPOFPAMM B WINDOWS

PaccMOTPHM KOMIHMASLHMIO C MCIICAL3OBaHHMEeM cpealt paspaGoTku
Microsoft Visual Studio 2010. 3ta cpeaa paspaboTry BKAIOYaeT pasBH-
Ty10 IDE, KoTopas cyifecTBeHHO obaerdaeT paGoTy He TOARKO HaulHa-
IOIIWY, HO ¥ ONKTHHX MPOFpaMMUCTOB. OdeHb YacTo pa3pabOTIHKY
Age He HaAD 3a60THTECS O AOIIOAHHTEABHEIX HACTPOHKAX, AOCTATOYHO
HCIIOAB30BATE ABTOMATHYECKKE HAaCTPORKH Cpeabl. Ho HMeTH IpeACTaB-
AeHHe 06 obIeM XoAe NMpollecca KOMIHALIMYE DPOrpaMM Ee0OX0AUMO,
TaK KaK HHOTAQ BCE-TAKH ODPHXOAMTCA M3MEHATE HACTPOMKH IO YMOA-
YaHHIO.

KoMmiasanus nporpaMM B Windows Takke NPOBCAMTCH B AB3 3Ta-
na. Ha mepBoM 3Tane M3 MCAOAHBIX TEKCTOB NPH NMOMOIGH KOMITHAS-
Topa cl.exe hopMupyIoTCE O0LEKTHEE (PafiAEI (C pacIIMpeHHeM .0bj).
Ha eTopeoM zTame npm nomomy copuika link.exe hopMupyeTcs Hc-
noaHsSeMED atia man (atia GnbaroTeRH.

Tak xe KaK ¥ B KoMouaaTopax UNIX, ynpaBAATE XOAOM KOMITHAS-
IMH MOXXHO ¢ IOMOIIbIO CHeNHAALHEIX KAXOYeH RoMnuagTopa. Hanpn-
Mep, AASl TCTO ITOGHI IIOAYYMTE HCIOAHAEMEN dafin myprogram.exe
Ha OCHOBe HCXOAHOTO TekCTa IporpaMMul 13 dalira myprogram.c, A0-
CTaTOYHO BOCIICAE30BATHCH KOMaHADH

cl.exe myprogram.c

C IOMOMBID AAHHOH KOMAHAR ABTOMATHIECKHM CKOMIMANDYETCH
nporpamMMa ¥ GyAeT creHepupoBaH O0LeKTHEI (aiin, DocAe Yero ae-
TOMATHYECKHU GyAET BRI3BAH ARHKED ¥ HA OCHOBE MOAYYEHHOTO OO REeKT-
HOTO (hafira ¥ CTAHAAPTHEIX 616AMOTEK OYAET creHepUpOBaH HCITOAHS-
eMxuti daiia.

BoaMOKHC YKa3aHIe HeCKOABKHX DafiA0B, COAEPRALIMX ODEASAE-

Hus QYHKIHA H TUIIOB ARHHKIX:
cl.exe myprograml.c myprogram2.c
Ilpu TaKkoM BH30Be cHadasd OyAyT CROMIMAMPOBaHEI ABa OOBLEKT-

HEIX (haiiaa, TOCAe Sero GYAET BHI3BAH AWHKEP H CTEHePHPOBAH HCIOA-
HsaeMBIH afir. UMa acnoassseMoro daiaa o yMOAYAHHIO OIIPEASASIeT-

¢ HMeHEM TIepBOro (hafiaa, TePEAGHHOTO AASl KOMITMAATINKE. B pAaHHOM
OPHUMEDE UMs EporpaMMEl GyaeT myprograml.exe.
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Aaa Toro yToOH YKA3ATE OYTH HAXOKACHHA 3ATOAOBOYHEIX (hafiAos,
HcToABayeTcH Katod /1. Hanpramep, NpH KOMOHASIINH CO CASAYIOIMMHI
napaMeTpaMM KOMORAATOP 6VAST HCKATE 3arOAOBOYHEE (haliAH B KaTa-
aore .\include:

cl.exe /I"..\include™ myprogram.c

EcA¥ HeoOX0AMMO N3MEHHTh HMA TeHEPAPYeMOr0 BRIXOAHOTO thai-
Ad, TO CABAYET IePEAATE AHHKEPY CHeIHAALHEI Katod /OUT:, nospoas-
IOIIKH MePeopPeASAsTE HMA BRIXOAHOTO (halira. TIpu 9TOM KOMITHAATOR
Heo6X0AMMO H3BECTHTS, YTO OIMIIHNA MEPEARETCA AMHKEDY, 4 He KOMIH-
AATOPY. AASL 3TOTO HCIOAB3YeTCH KAXOY /link, HanpaMep

cl.exe myprograml.c myprogram2.c /link
/OUT :myprog.exe

MOXHO BOCIOAB30BATECHA U KAJOYOM CaMOr0o KOMITHASTOPA!
cl.exe /Femyprog.exe myprograml.c myprogram?.c

Ho 0BEMHO AASI TAKKX IPOIEAYP MPOLECC KOMIHAAIIHE Da3OUBAIOT
Ha APa IIara — COGCTBEHHO KOMIMAALIAA H AHHKOBKA. AAfl TOTO 4TO-
6GRI NPHKA3aTh KOMIIMASTODPY IHPOCTO KOMIIMAHPOBATE HCXOAHEIE haliak
6e3 AMHKOBKH, HCTIOABIYETCS OMIIKS /C:

cl.exe /c myprograml.c myprogram2.c

TMocae 3T0ii KoMadAR OYAYT CTeHEepDHMDOBAaHH ABa (alira —
myprograml.chj m myprogram2.obj. YToOH CAMHKOBATEH ITH alfrkl
M HOAYYHTE HCIOAHSASMYIO HPOTPAMMY, HeOBXOAHMO 33MATh CAEAY-
IOIYIO KOMaHAY!

link.exe /OUT:myprog.exe myprograml .obj
myprogram2.obj somelib.1lib

B pesyApTaTe IOAYYWTCA TporpaMMa myprog.exe, KoTopas O6y-
AeT cofpaHa H3 AByX oOOReKTHHIX aiiacB — myprograml.obj
n myprogram2.obj — u opno#i 6mbanoTerky — somelib.lib. Paliakr cTa-
THueckux GMOAMOTEK HMeloT pacmmapeHue lib.

Aaa TOro 4ToOR YRA3aTh MYTH HAX0XKACHHA dalirop SHOAHOTEK, He-
moab3yeTcs kalow /LIBPATH:. Hampumep, wTo6h cOGPaTE NPOrPaMMY
W3 NPHBEACHHOTO BRIINE IDHMEDa, HO NPH 3TOM 23AATh ACTIOAHHTEeAR-
HEIH KaTaACT TIOMCKA GHOANOTEX, MOJKHO BHIBATE CACAYIOIIYIC KOMaH-
AY:

link.exe /OUT:myprog.exe /LIBPATH:"..\libs"
myprograml .obj myprogram?2.obi somelib.lib
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PaccMOTpHM paHee IpUBEACHHEIN TpHMeD oGLeAHHeHUS CLieHapHs
Ha BASH u nporpaMmit Ha C Ha maaTdopme Windows. TOABKO HCIIOAB-
3yeM AASL 3TOT0 KoMomaaTop Microsoft Visual Studio B koMaBHAHEIN HH-
Tepdeiic cmd.exe:

#include <stdio.h>

#include <math.h>

int main{int argc, char **argv)
{

double res;

int angle;

if (argc<=1)
return 0;

atoi({argv[l], angle);
res = sin{angle)*100;
return (int)res;

}

AAS KOMITHASIIMH 5TOH DPOTPEMMEL MOKHO BOCIOABIOBATHCH CAE-
AVIOILLIEH CTPOKOH BRI3OBA cl.exe:

cl.exe /Fesin.exe sin.c

3apanue, KoTOpoe GYAST MCIIOAB3OBATE TAKYIO TPOTPAMMY, MOXKeT
BHITASIAETH CAEAYIOIIMM oGpa3oM:

Recho off

rem BHuMCIeHMEe CHMHYCA

if !l%lll == nn {

echo No parameters specified
exit 1

)

if not "§2" == v (
echo Mere than cone parameter specified
exit 2

)

.Asin %1
echo Hundredths of sine of angle %1 equals
$ERRORLEVEL%

PesyarTaT paGoTH 3TOr0 KOMaBAHOTO thafina O6yAeT TAKHM JKe, KaK
H B aHaAOTMYHOM IpHMepe B Linux.
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KOHTPONBHLIE BOMPOCHI

. Kakmne ocHoBHbIE XOMIOHEHTBI ONEPALUOHHON CUCTEMbI BXOHAT
B COCTaB cpensl pa3paboTKi NPUKNagHoro nporpaMmMHoro ofecne-
YeHuA?

. Kaxyo ponk urpaert aseik nporpammuposaimna G B cpene onepauu-
OHHOA cucTembl UNIX?

. Kakune peAcTBMA BLINONHAIDTCA NPW NOATOTOBKE UGMONHAEMOTO
MOQYNA, HANUCAHHOD HA ASLIKE BLICOKOr0 YPORHA?

. B uem cneywduka NogroToBKM MCNORHAEMEIX NPOrPaMMHEIX thainos
B cucteme Windows?



MEXMNPOLECCHOE
B3AMMOOEUCTBUE

(sAN BUAbI MEXKNPOLIECCHOIO
B3AUMOLENCTBUA

B 3HAYMTEARHOM YaCTH CAOKHBIX HpPOTPAMM B HACToAMee BpeMs
[IPHCYTCTBYST Ta MAHM HHas ()opMa MeXXIIPOLeCCHOrO B3aMMOAGHCTBHA.
310 06yCAOBAEHO €CTECTBEHHOH 3BOAIOIHEl MOAXOAOB K IPOEKTHPO-
BAHHIQ IPOrpaMMHEIX CHCTeM, KOTOpas NOCASAOBATeARHO IPOINAA CAS-
AYIOLINE JTAIE:

1) MOHOAMTHEIE TIPOTPAMMEI, COAEPIRALIE B CBOEM KOAE Bce Heol-
XOAHMMEIE AAd CBOeH paGoThl MHCTpyKuuu., OOMeH AAHHEIMH BHYTPH
TAKWUX IPOTPAMM IMPOM3BOAMTCA IPY MOMOINM HEpPeAaYH MapaMeTpoB
$yHROUE B HCHOALIOBAHUS TAOGAALHEIX MepeMeHHBIX. IIpH 3am0ycKe
TAaKMX NMPOTPaMM oGpa3yeTcd OAMH NMPOLece, BRNOAHSIOMANE BCIO He-
o0XoAMMYIO paboTy;

2} MOAYABRHEIC NPOrPaMMB!, COCTCSHINE M3 OTAGABHBIX NMpOTrpaMM-
HEIX MOAYA€H € 9eTKO OIpeAeAeHHEIMU HHTepdeicaMH BLI30BOB. Q0L
eAMHEHHe MOAYASH B MpOrpaMMy MOKET MPOMCXOAMTE AMBO Ha sTane
cBGopKu ucroanseMoro daiira (cTaTideckas ¢Bopka, MAH static linking),
AHGO Ha 3Talle BRITOAHEHMs IIPOrpaMMH (AMHaMWYecKasi cOopka, UAK
dynamic linking), TIpenMymecTBo MOAYABHEIX TIPOTPaAMM 3aKAIOMAETCA
B AOCTIDREHUH HeKOTOPOTO YPOBHA YHUBEPCAABHOCTH: OAMH MOAYAB MO-
#xeT GEITh 3aMeHed ApyTHM. OpHAKO MOAYALHAH IPOTPaMMa BCe PABHO
OpeAcTaBaseT co0oi OAMH IIpoIiecc, 4 AAHHEIe, BEODXOAMMEIE AA pelle-
HUA 3aA39H, IePEeAGIOTCA BHYTPH IPOIecca KaK IapaMeTphl (hyHKIHH;

3) mporpaMMEl, MCICAL3YIOINE MEXRIPONECCHOe BIAHMOACHCTBHE.
Takne nporpaMMe 0OpasyIOT MPOrpaMMHEI KOMIIAEKC, IpeAHa3Ha-
qeHHHA AA5 peleHns obule#t 3apadur. Kaskaas sanyiueHHas TporpaMMa
o6pa3syeT OAMH GPOIece MAH HeCKOAERKO IponeccoB, KaXXARIN K3 TIpo-
UECCOB AAS PEUISHHA 3333498 ANOC HCTIOAR3YeT CBOM COOCTBEHHE e AAH-
HEle H 00MeHHBAEeTCA C APYTHMH NIPOHECCAMM TOABKO PE3YABTATOM CBO-
el pafoTHL, AMGO paboTaer ¢ 001el 0GAACTLIO AAHHHX, Pa3AeAASMEIX
MEJRAY Pa3sHEMH nponeccaMi. AAd pellleHMs 0Cco00 CAOKHEIX 33A8Y
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Opou@cCH MOTYT GBhITh 3AMYIEHH Ha PAa3HHX (PU3HMECKHX KOMIBIOTE-
Pax H B3aMMOAEHCTBOBATE Yepe3 ceTh. [IpeMMylnecTBO MerROponecc-
HOTrO B2aMMOAEMCTBMS 3aKAIOYACTCA B ele DoAbmeH YHHBepPCAALHO-
CTH, T. €, B3aUMOAEHCTRYIOUMe IIpolecchl MOTYT ONTE 3aMeHeHE! He3a-
BHUCHMO ADYT OT ADYTa TIPH COXPaHeHHH HHTepdelica B3aUMOAeHCTBHS.
Apyroe MpeUMYIHecTBO COCTOHT B TOM, YTC BEIYHCAHTEABHAA HAarpy3Ka
PaclpeAeAdeTCa MEeRAY NPOLeccaMi. 3TO MO3BOASET ONepailHOHHOR
CHCTeMe YIPAaPAATE HPHCPHTETAMH BERITIOAHEHHS OTACABHHIX 4acTel
TNPOTPaMMHOTO KOMIAGKCE, BHAEAGS GOABIIee MAM MeHEBIee KOAUYe-
CTBO PecypCoB pecypCoeMKHM IPOIeccaM,

AAT peaAHM3alluM NPOLECCOB, pellatolmMx obIMyic 33Aady, omepa-
HOHHAaA CHCTEMa AOAKHa GuITh obecrieueHa CPEACTBAME B3AHMOAEH-
CTBHA MesRAY HAME, TIpeaocTaBAeHHe CPEACTE B3AHMOAESHCTBUSA — 3a-
Aata ONepalOHHON CHCTEMBI, 4 He IPHFAJAHBIX HPOTPAMM, TOCKOABKY
HeO0XOAMMO HCKAIOYUTE BAMSGHHE IPHKASAHEIX NPOTPAMM HA CAMH Me-
XaHM3MEI 00MEHR, 8 KpOME TOro, NOAASPKKA MeXaHH3MOB oGMeHa Mo-
XxeT NoTpeboBaTh AOCTYNA K pecypcaM, He AOCTYIHEM OOBIMHEIM Opo-
LleccaM MOAb3OBATEANH,

THNHMYHEIE MEXAHH3MEL B3aHMOAEHCTBHA MERAY IPOIECCAMH IPEA-
HA3HAYEHH A pellleHHs CAGAVIOIHX 3aAad:

B Oepeaadya AAHHBIX OT OAHOTO MPOIEcca K ADYyTOMY,
8 COBMECTHOEe MCOOAB3OBAHHME OAHHX H TEX JKe AAHHEX HeCKOABKHMH

[IpOLeCCaMu;
®  u3BellleHIs1 06 H3MEHeHNH COCTOSHNA IIPOIIeCcCos,

EN MEXAHU3MBI MEXXNPOLECCHOTO
B3AUMOJENCTBUA

CoppeMeHHEEIe OllepallHOHHEIE CHCTEMEBI DEaAM3yIOT CeMb OCHOB-
HEIX MEXaHH3MOB MERIIPOLECCHOTO BIANMOACHCTBHS, IePeYHCACHHRIX
Adnee,

IpepwBanna. HanauarbHO MexaHHAM OpephIBAHHA HCIOABL3IOBAA-
Cfl B OllepallHOHHEIX CHCTEMAX AAS ONIOBELIeHN. B onpeaesesHEIe MO-
MeHTBHl BpEMEHH AMNapaTHOe YCTPORCTBO H3BelllaeT O HACTYTACHHH
HeKoTopore CoOHITHS (TOTOBHOCTH K AeHCTBHIO, cOoe, 3aBepIIeHHH
nepeaauy OAOKA ABHHEIX). KoAMweCTs0 BapHAHTOB TAKHX COORITHEH MO-
FeT OHTh AOCTATOYHO GOABIIHM, H BCe OHH ACASKHEI ORITh PAAHMIMMEI
ONepaHOHEHOHA cHCcTemoH, Takoe Hasellenne O FOTOBHOCTH MOAYIHAQ
Ha3BaHHe [IPePHIBAHHSA, TIOCKOABKY B MOMEHT HOAYYCHHS IIpePhIBaHUA
OIepanuoHHad CHUCTeMa AOAXKHA TPHOCTAHOBUTH BLHIMOAHEHHUE TeKy-
IHUX 33239 ¥ CPearupoBaTh Ha NOCTYIMBIISE NpePHIBAHNE.
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Peakuns Ha IpepEIBaHHE, KaK IPaBHAO, 3aKAIOYaeTCA B BRIIOAHEHHH
TNIPOTPaMMHOTrC KoAa, KOTOPHE HAXOANTCH B HaMATH, ApecyeMoHn omne-
PamBOHHOM cHcTeMOi. OnepanHoHHas CHCTeMa NIOAASPRHMBAET CIIeIu-
aABHYI0 00AACTh DAMATH (TabAMIfa NMpepLIBAHUM), TAE KaXKAOMY IIpe-
PHBAHHIC (KaK NIPABUAO, HACHTH(UIHPYEMOMY N0 HOMEPY} CTABHTCA
B COOTBETCTBHE appeC MaMaTH, 110 KOTOPOMY HaXOAUTCS TPOrpaMMHEI
KOA, (0BpaloTuuK npepueanus). KoaryecTBo IpephIBaHUi, TOAASDRH-
BaeMEIX cucTeMo¥, ¢uKcHpoBanHo. OnepalHoHHad CHCTeMa MoAAep-
RUBaeT OOHYHO oT 16 A0 256 mpeprBaBMil.

O6paboTYHK TpepLHBalHtil He3aBUCHM OT BRIIOAHSeMEIX IPOLeCCos,
OAHAKO 3TOT MPOTPAMMHEIN KOA MOXKET GHITH II€PEONPEACACH OAHMM
3 nponeccoB. TakuM 00pa3oM YCTAHABAHWEBAETCA NMOAL3IOBATEALCKUIR
obpaGorunk npepueadnd. [Tocre BrImoaHeHUs oO0pafoTuMka omepa-
OMOHHAA CHCTeMa BO3BpAlllaeT yIpaBAeHHe 33aa4aM AMO0 3aBepliaeT
BHIDOAHEHHEe OAHOH HAM Boree 3apad, KOTOPEIe GHAM AKTHBHE AQ IIO-
CTYIA€HHS OPEPRIBAHMS,

KpoMe annapaTHEIX IpepRIBAHUE, TOCTYIAIOUIMX OT YVCTPOHCTE,
CYIIEeCTEYHT NPOrpAMMHEIE IPEPHBAHNA, KOTOPHE MOIYT OBThH MHH-
IHUPOBAHK AIOGEIM nponeccoM. TakuM o6paszoM, IpoLece MOXXeT Co-
oOIIHUTE oIlepallMOHHON CHCTeMe O HaCTYIACHKH KaKoro-An60 coGrrtus
B XOAE €T0 BHIIOAHEHHS.

AAS KARAOID CUCTEMHOIO BLHI30BA OC TakiKe aKTHBHPYeT Npephl-
Banue. HanpumMep, coOTBETCTRYIOLICE TIPePHBaHNe AKTHBUPYeTCA TIpH
BEIBOAE TEKCTa Ha SKpaH TePMHIHAaAA.

CHrHaAbl. MexaHu3M CHTHAAOE HMERT MHOTO ODIMX YepT ¢ MeXa-
HHM3MOM NPOTPaMMHLEIX IpephIBaHHI., OH Talkoke IpepHasHA4YeH AAA
TOTO, YTOOH TpOUecChl MOTAK GLITE ONMOBSIIEHE O HeKOTODRX ¢OORITH-
X, OCHORHOE OTAHYME CHTHAAOE OT IIPepHIBAHHI COCTOHT B TOM, UTO
[PH TOMOIH CHTHAAOB OAUH IIPOLECC ONOBeljaeT APYTHe OpPOIeCCH,
4 He OUePANUOHHYIO CHcTeMY. B 0TAMYHe OT IpeprIBAHUA CUTHAA AOA-
KeH UMeTh TOUKY Ha3HAYeHHA — IpOLlecC-NOAYYaTeAb.

B orBerT Ha moAyueHHe CHUIHAAA IPOLIECC-TIOAYIATEADL IPEPRIBAET
CBO€ BHIBOAHEHHE ¥ HATHHAET BEITOAHSTH IPOTPaMMHRII Kopa — o6pa-
6oTuuK curHasa. [locae BHNOAHEHHNA Koad cbpafoTiMKa OIporece Apo-
AOASKAET CBOE BEINOAHeHWe, CyIIecTBEeHHEIM OTAMIUEM OT IpephIBa-
HUI 3A6Ch ABASETC TO, YTO KXKALIA Tpollece MOXKET HMETE CBOM Habop
06paboTYMKCE CUTHAAOE, a IAMATE, B KOTODOH XPAHHTCA IPOrpaMMHEIR
KoA obpafoTiiKa, — NaMATh Iporecca. OORYHHEE 06paboTYHK CHUIr'Ha-
Ad — (PyHROHA, OIIPEASACHHAS B TeAe IpOorpaMMel, B MoMeHnT moayge-
HUSA CHTHAAA TPOMCXOAHT BEI3OB 3TOH QYHKIHH.

Onepanprodgas CHCTEMA NOAASDZAHMBaeT Tabarmy 0OpaboOTIHROB
CHTHAACB AAM KaKAOro npouecca. B Hell KaxkaOMy CHIHAAy CTaBHT-
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csl B COOTBETCTBHME appec ofpafoTaska curHaAa. Hampumep, UNIX-
TNOAOGHEE ONepPallHOHHEE CHCTEMEI TOAASPIKUMEBAIOT 16 1 Goaee paz-
AMMHEX CHTHAAOB. Boaee moppoOHO MeXaHHM3M CHTHAAOB OypeT pac-
CMOTPEH AdAee.

CooOmennn. Mexaausm coolieEMit IpeaHa3Ha4yeH AAd obMe-
HA AQHHEIMH MeJKAY TIpolleccaMH. AAsl 3TOTO CO3AAeTCs cllenUaAkHas
cuepeab coobImeHuM, NOAASDRHBAEMASA ONEPATMOHHOM CHCTEeMO.
B ouepeAM HAKATAMBAIOTCI AAHHHE, KOTOPHE 3aNMCHBAIOTCI B Hee
nponeccaMy. HakonaeHAEIe B OUepeAr AGHHEIE MOTYT GRITh « CEATAHEI»
APYTHMH IPOUECCaMH, TAKHM 06pazoM HpOH30HACT Iepeaada AQHHEIX
OT OAHOTO MpoIecca K APyToMY.

OnepalfHOHHAs CHCTEMa TNOAASPRUEBAET CHEIHAARHYI0 OBAACTh
ONIepPaTHEHON MAMATH, B KOTOPO# XpaHaTes odepear, O6rrauno UNIX-
noaoGHaA onepaqUOHHAA CHCTeMa NoAAepXHBaeT A0 1024 ouepeaeit
coofmenuii. TTepBulil Ipoliecc, HCHOABIYIOIIKH COOOIIEHAA, AOAKEH
CO3AATh O4EPEeAB, & OCTAABHEIE ITPOIECCH AOAJKHBI IIOAYIHTE AOCTYI
K YK€ CO3AaHHOH odepea. B oTaMtHe OT BiadMopeHCTBHA IpH IO-
MOIE CHIHAAQEB, B KOTODOM BHITOAHEHEe O0OpaGoTYMRa HAYHHAETCH
cpa3y [0 MOAYYeHUM CHTHAAa, YTeHHe AAHHEIX M3 OYepPeAH IMPOM3BO-
AFTCH IMPOTIeCCOM-TIOAYYaTeAGM NPH DOMOIK (PYHKIMM YTEHWS AAH-
HHX H3 ouepeau. IIponecc-oTIpaBHTEAL AOAKEH CAEGAHTE 3a TeM, YTO-
6EI OMepeAl He ITePeITOAHHAACE (HAlPAMeD, 8CAR IPOLECC-IOAYIATeAR
AABHO He CYMTHIBAA U3 Hee AGHHEIE), IOCKOABKY 3TO MOJKeT BEI3BATh I10-
TePIO NePEAABACMELX AAHHELX.

HMeROBaHAHRE KaHaARL IMeHOBaHHEIE K3HAAR TakK’Ke IpeAHA3Ha-
YeHH AA O0MEHA AQHHEIMHM MeXXKAY Hpolleccamu. OAHAKO B KadecTBe
OUEPEAH MCTIOARIYETCA He 0DAACTE OIIe DATHEHON NaMATH, a (haiia cre-
IHAABHOTO BHAA. [TpolleccH MOTYT 3alMCHIBATE B STOT afir ¥ CIHUTH-
BaTh K3 HeTOo AaHHBIE. [TpH 3TOM onepanuoHBEas CHCTEMAa IOAASDKKBA-
€T DABHOMPABHEIN AOCTYNl K HMEHOBAHHOMY KaHAAY AAS BCeX Ipolec-
COB, HCIIOABIYIOIIUX €T0 AAS OOMeHa AAHHEIMH.

THe3pa (COKeTHI). MeXxaHH3M MeRIPOLECCHOrO B2aMMOASIICTBHA IIPH
NOMOIIA COKETOB B IIEPBYIO 04YepeAl obecnieunBaeT B3aMMOAEHCTEHE
IPONECCOB, BENIOAHASMEX Ha PASAMYHEIX KOMOBIOTEPax, KakALI npo-
IlecC CO3AAET FHE3A0, B KOTOPOEe MOXKeT 3aIHCHIBAThL AAHHEIe H CUUTHIBATE
HX M3 Hero. [He3aa CBA3AHEI APYT C ADYTOM Hepe3 CeTeBhle IPOTOKOARL,

[Mpolnecchl TTPH B3aHUMOAGHUCTBUIH ADPYT' C ADYTOM OGMeHMBAIOTCS
AGHHEIMH Yepe3 CBA3AHHEIC FHE3AA, d AAPO CHCTEME IEPEAAET AAHHEIS
MPOILIECCOB Yepe3 CeTh, KaK IPABHAO, HCIIOAL3YSI CTEK IpoToKoaoe TCP/
IP u ApaliBepEl CETEBRIX AAIITEDOB.

O0man naMaTe. MexannsM obIelf TaMSITH 3aKAI0YAeTCI B TOM, YTO
B aApecHOe OPOCTPAHCTRO MPONECcCOB OTOOPaKAeTCs OAMH M TOT JKe
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YIaCTOK (PU3HIECKOH IaMATH, aAPeCYeMOH ONIeDAlAOHHOH CHCTeMOi.
Hcnoassys 3TOT 00l yYacTOK DAMSTH, OPOUECCH MOTYT oGMeHu-
BaTHCA AGHHEIMH 53 Yy49acTHA AAPa ONEePAljMOHEON CUCTeME], YTO 3Ha-
YHTEABHO YBEAHYHBAET CKOPOCTE PaGOTHL

CeMadropsl. OAHa H2 CCHOBHHIX MPOOAEM NPH HCTIOAL3OBAHMH G6-
el HaMATH 3aKAKOYAETCH B TOM, WTO HEODXOAMMO LpepOTEpamjaTh
KOH(AUKTHEIE CHTYaUH OAHOBPEMEHHOIO AOCTYna. Takas cuTyanus
MOJKET BOHHKATH TIPH OAHOBPEMEHHON 3aNMCH AAHHLX B OAWH yYa-
CTOK MaMATH HECKOABKHMM IponeccaM. B 3ToM cayuae namars Gyaer
COAEPRATE AAHHEIE [IOCASAHETD 3aITHCHBAIONIETO IIPOLlecca, OCTaAbHEIS
6yAyT mOTepAREL. Apyrad KOHMAHKTHAN CHTYAIMA RO3HHKAET B MOMCHT
YTeHHA OAHKM NPOIeCCOM AAHHHX B3 0OAACTH HaMsTH, MOAHDHIHDY-
©MOii ADYTEM nponeccoM. B 3ToM cAydae cuMranHke AaHHEI MOTYT CO-
AEPRATh KaK CTapylo, TaK M YaCTHYHO 00HOBACHHYIO HH(POPMAIMIO.

AAd IPEAOTBPALIEHHSA ROHGPAHKTHEX CHTYaNM# IPBMEHAETCR MeXa-
HU3M ceMadopoB — CHEIHAARHEIX (DAATOR, YKA3LIBAIOUIHNX Ha BOSMOJK-
HOCTb HCHOAB3OBAHHSA TOrO HAM MHOTC YYACTKA MAMATH, B MOMeHT 3a-
OHCH B TAMATH MPOIECC CTABUT ceMaop — 3TO 03HAYAeT, YTO IaMSTh
«3AHATAY; IO OKOHYaHWH 3alIHCH CHHUMAET €ro, YT0 03HaYaeT OCBOGOXK-
AeHHe NaMATH. APYyTHe HPOLeCCH TePeA 3aHChI0 MAH YTeHUeM AAHHELX
AOAKHEI IPOBEPATE COCTOARHE ceMadopa U CrlelHaAsHo o6paGaTrBaThL
CHUTYaNHIO, KOTAQ 3A0MCh HEBO3MOKHA. B 3TOM caydae nponecc Moxer
AHBO IPHOCTAHABAHBATE CBOE BHIMOAHEHHE A0 CHATHA ceMatopa, AHGO
HAaKalAHBAThL AQHHEIE B CBOEM BHyTpeHHeM Oydepe u sanHcrBaTL AaH-
Hue 13 Gydepa B MOMeHT CHATHS ceMathopa.,

Mexannim cemadopoB yA0GeH He TOABKC NIPH HCHOAR3OBAHUH 06-
el NaMATH, OH MOJKET IPUMEHATRCH IPH AI0O0M COBMECTHOM HCIIOAD-
30BaHHH PeCcypCoB.

jlopcl CUTHATNDI

10.3.1. OBwme noHATUA

Hantoaee pacnpoCTpaHEHHBIH MEX4HM3IM MEXNPOLeCCHOTO B3aM-
MOAEHCTBESA, NMOAACPKHBACMEIH OOALIIMHCTBOM UNIX-cHcreMm, —
B3aMMOAEHCTBHE TIPH NOMOINM CHMTHAAOB, OCGMeH cHrHasaMu MEXKAY
OpPOLECCAMH (IIOAB3OBATEARCKMMH HAM CHCTEMHHMH) IIO3BOASET MM
0GMEeHHBATHCA NHGOPMANMER O HACTYIACHHH TeX HAN HHEIX COBRITHII,
BayKHBIX AAS BEITOAHAIOLUIErOCS IPOLECca.

VHUIMATOPOM NOCHAKH CHIHAAA HPOIECCY MOXKET CAYIKHTE SAPO
OLepPAIUOHHON CUCTEMEI (HANPHMER, B CAYYae AeAeHUA HA 0 SAPO Mo-
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CHAQeT HPOLECcCY CUTHaA, CoODINAIoIMHA of 3TOH HCKAICYHTEABRHOMH
CHTYanu#), NOAB3OBATEAD (HAIpUMep, IPH HPePHBAHHH BHIIOAHSHHAA
Opolecca HaxkaTheM Ha Kaasumy [Ctrl+C] npolieccy DoCEAGETCA CHI-
HaA, COOTBETCTEBYIOUIMHA 3TOH KOMOGHHAIIMHM KAABHIN) HAM ADYTOH npo-
1ecc.

B ofmeM cayuae A000H Dponece MOXeT NOCAATEH CHTHAA APYTOMY
MPOLECCY, BEINOAHSIOMIEMYCH TAPAAASABHO C HAM. AAST IOCHIAKM CHT-
Haaa Ipolecc-NMEPeAATIRK AOAKEH OHPEACAMTL ABa napamerpa: PID
NpOUEeCcCa-TIOAYYaTeAss CHIHAAGd H HOMEP NEePEAABaeMOr0y CHrHaAa.
UNIX-crcreME NOAASPRHBAICT OrPAHINEeHHOE YHCAC THIIOB CHTHAAOE,
06sr9HO0 0KoAO 30. B Ta6a. 10.1 coaepsRUTCE KpaTKOe OMMCAHHWE OCHOB-
HHX THIOB CHTHAAQB.

KaxaoMy THNY CHrHaAd NPHUCBAWBAICTCA TOPAAKOBHIM HOMEpD
M MHeMOHH4YeCKoe 0603HaueHue supa SIGALRM, rae SIG — obujee
o6o3HauYeHNe MHEMOHHK curHaaoB;, ALRM — ofosHauenue CODEITHA,
€ BOSHMKHOBEHHEM KOTOPOro obhIYHO CEA3aHa IOCKAKA AQHHOTO THIIA
CHTHAaAA.

JOCTaBKa CHrHaAa AQ IPOIlecCa-IoAYIaTEAT BEINOAHRSETCS Cllepany-
OHHOH cucTeMoil. B oTBeT Ha loAydeHVe CUrHAAA NIPOLlecC-TIoAYIaTeAD
MOJXXeT AUGO IIPOMTrHOPHPOBATh CHTHAA, AUGO HA94TH BRINOAHATEL OPO-
TPaMMHERIA KOA, CBA3AHHEIN C IIOAYYeHIEeM CHrHaAa AaHHOTO THNa, Koa
06BIMHO 0hOpPMASIETCH B BUAE OTACALHEIX (DYHKIMH, BEIABIBACMEIX TIPH
TIOAYYEHHH CUTHAAA ONPEASACHHOTC THIA. Takue QYHKIUH TOAYIHUAHN
Ha3paHHe «PyHKIHH-00paboTINKH CHTHAACB» (MAH MPOCTO «0GpaboT-
YHKH CHTHAAOQB»),

Bcst coBOKYTIHOCTE 06paloTYRKOB CHTHAAOB AAA KaZKAOTO IIpoLecca
obpa3syeT TabARLy 06GpaGOTHHKOB CHTHAAOE. TabANIIA YHHKAABHA AAS
Kaxxaoro nponecca. Koandectso cTpok B Tabanye 06paboTYBKOB DABHO
THCAY NOAASPRUBACMEIX. OIIePAl{HOHHON CHCTEMOI CHTHaAOB. B Kax-
Aol CTpOKe TaOAMITEL 3aTHCKIBAIOTCA HOMEP CUIHaAA H BADeC B IIaMATH,
C KOTOPOTC HAYMHAETCA ITPOTPAMMHEIH Kop, GYHKIMH-00paboTunka —

yKa3zaTeAb Ha PYHKIHIO-00paboTYNK, MMEIOINYIO CACAYIOIUI dopMaT
ASKAADATIAK:

void handler {(int sig_num);

Ilpu moAy4YeHHH CUrHaAsd Opolecce OpephiBaeT CBOe HOPMAaAbHOe
BHIIOAHEHHE W HAYMHAET BHIIOAHSATH TIPOTPaMMHEIN KOA QYHKIMH-
offipaforywKa. [Io 3aBepuieHuM BHINOAHEHHA QOYHKIUH-00paboTanka
yIpaBACHHE BO3IBPAIAeTCH KOMaHAOH, caeayloleil 3a TOH, NPH BRIOA-
HEeHWH KOTOPoH OBIA NoAyYeH curnaa (puc. 10.1).

Tabauna o6pabOTINKOB CHrHAAOB MOKET HE COAEPKATh aApecoB
byHKIIH-06paGOTIYNKOB AAS HEKOTOPHIX (BO3MOMKHO, A@OKe AAS BCEX)
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Tabnuya 10.1. OcHoBHLIE curHansl 8 UNIX

Homep | MueMoruxa Onucanne CHrHara AeficTie 10 YMOATAHHIO
CHTHAAR CHTHAAA

1 SIGHUP PazpuiB CBSIE C TEKY- 3asepireHne npolecca
1IMM TEDMUHAAOM (nepe-
BOA B pexuM (HOHOBOTO
nponecca)

2 SIGINT TTpepriBanue Mponecca To xe
(0BEMHO reHepHpPYeTCH
CcOYeTaHHEeM KAABHIN
[Ctl+C])

3 SIGQUIT | Buxoa 13 mponecca 3aeepilleHHe pollecca
(0BEIYHO TeHEepHPYeTCA H cozpaHue daiiaa core
COYOTaHHEM KAABHIN {copepoxamiero cocTos-
[Ctrl+\]) HHe NaMATH npouecca

HA MOMEHT BEIXOAA)

6 SIGABRT | ApapuifHoe 3aBeplueHHe | 3apeplieHue Nporecca
npolecca; MoXeT reHe- H co3paHHe chaiira coTe
PHMpOBaThCA (PyHRUKEHR
abort()

9 SIGKILL YHUYTOREHHE nponecca | 3apeplieHHE OpOmecca

11 SIGSEGV | Ommn6Ea cerMeHTaIIHH JaseplueHye nponecca
(o6Ermo Bo3HMKaeT IpH | ¥ cospanue dailira core
HeKOppeKTHOH paboTte
C AMHAMPAYECKOH DaMs-
TEIO)

14 SIGALRM | Hacrynaenue TafiM-ayTa | 3aBeplleHHe npoijecca
TaliMepa; MOKeT reHe-
PHPOBaTECA dyRKITHel
alarm()

15 SIGTERM | 3aeepmeHue oporecca To xe

20 SIGCHLD | [MTocriraercs nponeccoM- | Mrnopapyerces
TIOTOMKOM IIPH 3aBepiile-
HHH DOAHTEAID

30 SIGUSR1 | INoAn3oBaTeAbCKHHE 3apepiieHue IPORECCa
CHFHaA

31 SIGUSR2 | Toxe To xe

174




{4} BEIIOAHEHHE

obpaboTunKa

{5) Boaspar
{1) BuImoAHeHHe YTIpapAeHUA
TPOrPaMMED S
(2) TMoayyenue
CHTHAAR (3] Mepeaata
YIPABACHHA

Puc. 10.1. Mepenayva ynpasnaHuA oGpaboTyuky Npi NOMYYeHMW CUrHana

(1) BenoanerzEe Mponece
nporpaMMsl int main{) (3) Mepepaza
“~ { YOPARASHHA
(2) [Toayyuenne -
CHTHaA2 \I e

O6paboTinr
l 0 YMOARAHUIO
) \ l\
{3) Boaspar {4) Banoanenue
\ YT PaRACHUA oOpaboTIEKa

Puc. 10.2, Mepepaya ynpaeneHus 06paBoT4mky No yMONHaHUIO

THIOB CHTHAAOB. B TakoM CAydae rOBOPAT, YTO AAS STHX THIIOB CHTHA-
AOB He OnpeaeAeH MOAL3OBAaTeABCKHH o0paloruymr. [Ipu moaywenwm
IpOIEeccoM CHIHAAA TaKOTO THIAa HAYHHAET BRIOAHSTECSA IPOTPaMM-
HHI koA QyHKUMH-00paboTIMKa IO YMOAYAHMIO, IIPEAOCTABAAEMOrO
omepauMoHHOR cucTeMol (puc. 10.2),

AAast GOABIIMHCTBAE THIIOB CHTHAAOB (PYHRIMA-00paboTIAK 0O YMOA-
YaHHIO 3aBEPIIAET BEIMOAHEHHE MPOoIlecca, TOAYMHBIIETO CHTHaA (CM.
Taba. 10.1), AAS HEKOTODHIX THIOB CHIHAAOB IIOAB3OBATEABLCKMI 00-
paboTINK He MOXET GHTH ONpepeAeH B npuHiune. K HuM oTHocaTca
CHTHAARL, 3aBepIlaomue BHINOAHEHHe Tporecca:; curHaa SIGSTOP,
BEI3HIBAKOIIWUN «MATKOE» 3aBePlISHHWe TpOoLEecca, BO BpeMs KOTCPOro
MOTyT GHITE KOpPeKTHO cOGpollleHH Bee Oydhephl BBOAR/BHBOAG; CHTHAA
SIGKILL, BEI3EIBAIOIIHI HeMeAAEHHOE ABapHiiHOe 3aBepileHue pabo-
THL IPOLECCa.
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10.3.2. CurHanbl 8 BASH

AAS MOCBIAKH CHTHAAA € H3BeCTHRIM PID nMpH DOMOIH KOMAHAHOTO
unrepoperaropa BASH mMoxHo BocnoAb3oRaTECA KOMaHACH kill.
(Dopmar ee BEI30Ba CASAYIOLIMIL:

kill -<MHE&MOHMKA MM HOMEp CHUTrHana> <PID>

HanpuMep, aad nocuAKH curHaaa SIGKILL nponecey ¢ PID = 1046
MOJXHO BOCIIOAB30BATHCSI HOMEPOM CHUTHAAQ:

kill -9 1046

A anst mochiaKM cHrHaAa SIGINT nporecey ¢ PID = 1079 MmoxHO BOC-
TIOAB30BATHCH €T0 MHEMOHHKOH:

kill -SIGINT 1079

I'pu Ba130Be KOMAHAK kill MOXHO He YKa3HEBAaTE HOMep HAW MHeMOHHK -
Ky HOCHAaeMoro cureaaa. [Tpn srom Gyaer mocaaH curgaa SIGTERM,

Aada noayderns PID mocaeaHero sanmyLieRHOTO K3 3aAAHHS Ha A3kIKe
BASH nponecca HCnoAssyercs cucremMuan nepemesHas $!. Ecan neo6-
XOAMMO IIOCAATE CHTHaA npoieccy, PID KoToporo HEM3BECTEH, HO H3-
BeCTHO MM#A IIPOTPaMMEL, B pe3yALTaTe 3allycKa KOTOpoii BRIA NOPOXKACH
NpOoLece, MOXHO BOCNOAB30BATECA KoMadAOM killall. Komanpa killall
TOCHARET 38AAHHHIN B NMapaMeTpaX CHTHaA BceM TIpoLeccaM, LOpoxk-
ACHHEIM B Pe3yAbTaTe 3alycKa IPOTPaMMB], UMA KOTOPOH TaKJKe 3aA8-
eTCs B IapaMeTpax 3amycKa KoMaHAR killall. @opMaT PEHI30Ba KOMAHARL
CAGAYIOIIHIA:
killall -<MHeMOHMKa MNM HOMEp CHMTHAJNA> <MMA [MPODPaMMBD>

HamnpumMep, AAf TOCHAKHK cHTHaaa SIGALRM nponeccy, opoKAEH-
HOMY 3aIYCKOM IIPOTpaMMEL timer, MOJKHO BOCIOAB30OBATECA KOMAHAQMK
killall caepyiomum oGpazoM:

killall -ALRM timer

ITpu BH30Be KOMAHARI Killall Takoke MOXKHO He YKA3hIBATE HOMED
TIOCHIAREMOTO CHTHaAA, TIPH 3TOM IO YMCAYAHMIO GYAST OCARH CHTHAA
SIGTERM.

10.3.3. Cucremuble Bbi30BLI AN paboTb!
c cUrHanamu

B UNIX-cucreMax onpepereH HHTepdelc CHCTEMHRIX BLI3OBOB
AAsl paboTH ¢ curHaraMu. Bece mpoToTHODH GYHKUWE H THNOB AQH-
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HHX AAA pAGOTH ¢ CHTHAAAMH ONPEACAGHBI B 3arOACBOYHOM daiire
signal. h.

AAA TOCHAKH CRI'HaAOB B C-OporpaMMax HCIOARSYETCH CHCTeMHERIH
BEI30B kill():

#include <signal.h>
int kill (pid_t pid, int signal_num);

3peck mapaMeTp signal_num sapaeT MMA NOCBIAAEMOTO CHTHAAA.
Ecau napameTp pid — DOAGKHTEABHOE THCAO, CUTHAA IOCHIAASTCSH IIPO-
neccy c PID, paBHEIM 3HaYeHHIO NapaMeTpa. Ecan mapaMeTp pid paseHd
HYAID, CHTHAA IOCEIA@eTCA BoeM nponeccaM, EGID xoroprx pasen EGID
Tpoliecca, JoCkIAaoLlero curias. Ecau mapaMeTp pid paseH —1, CHrHaA
nocuAaerca BeceM nponeccam, EUID koroprix pasen EUID mpottecca,
TIocHAaero curiaa. Ecan npu atoM EUID = 0, T.e. HOCBEAKA CHIHA-
AOB IPOHCXOAHUT OT AMIIA CYIIepHOAB3OBaTeAs root, To curdaa 6yaer no-
CAdH BCeM mponeccaM, KpoMe nponeccoB ¢ PID = 0 u PID = 1. Ecan
napameTp pid — OTpHLIATEABHOE MMCAO, CHTHaA OyAeT IOCAAH BO BCe
nponecct, EGID koTophIX paseH afCOAIOTHOMY 3HAYEHHIO MAPAMETPA.

Chaepylolijag mIporpamMma MAAIOCTPHMPYET HCIIOALB3OBAHKE (DYHKIIHU
kill(} — nporpaMmMa nopoxaaeT Opollecc-IOTOMOK, KOTOPBIN TPHHYAH-
TEABHO 3aBEPIIAET BEIMOAHEHHE TPONEcca-POAHTEAR IPH TOMOITH CHT-
Haaa SIGTERM u enBoauT coobijeHHe 00 3TOM:

#include <unistd.h>

#include <process.h> /* B Linux He Hy%xeH */
#include <stdio.h>

#include <sys/types.h>

#include <signal.h>

int main {)

{

pid_t pid;

setvbuf (stdout, (char*)NULL, IONBF,0);
switch (pid = fork({(} }

{

case -1:

perror ("Unsuccesful fork"):
_exit(1l):

break;

case 0:

printf ("Parent process with PID = %d\n", getppid(}));
kill{ getppid{), SIGTERM) ;
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sleep(l);
printf ("Parent process terminated\n"};
printf ("New parent process have PID = $d\n",
getppid{) ):
_exit(0);
break;
default:
while (1); /* BeckoHeuHH} UMK */
/* mo nonyuyeuma SIGTERM */
}
}

B nmpyBepeHHON BHIIE MporpaMMe GLIAA HCNOABR3OBAHA (DYHRITHS
sleep(), mpHOCTaHaBAWBAIOMAA BRIIOAHEHHE MPOLIECCa HA YHCAO Ce-
KyHA, HEDEAAHHOE €if B KaZecTBe NMapaMeTpa (B AAHHOM CAyTIae —
Ha 1 ¢). 3T0 caeraHO AAA TOTO, YTOGH ¥ MPOIECCA-POAUTEAS XPATHAO
BPEMEHH AAA 3ABEPLISHHS, ToCAe KOTOpPOro NponcxopmT cMena PPID
y mpouecca-noroMKa. Boaee noapo6HO dyHRnua sleep() u ocoGeHHO-
CTH €e HCIOAL3OBAaHHA pacCMOTPeHBI panee,

B pesyabraTe paGOTH mpoLeccos Ha 3KpaH GYAET BHIBEAEHO CAEAY-
jolee:

Parent process with PID =1276
Terminated

Parent process terminated

New parent process have PID=1

Brerop caoBa «Terminated» Ha 3KpaH BRITOAHeH oGpaGoTuHKOM
oo yMoavyaHuio curHana SIGTERM,

AAf TOro TOBEL 33AATh B OporpaMMe GYHKIHIO-06paGoTIHK CHrHA-
A4, MCTIIOAB3YeTCH CUCTEMHLIN BEI30OB signal():

#include <signal.h>
void signal {(int signal_num, void *handler address);

3aech signal_num 3aaaeT HoMep CHTHAAQ, TIPH NOAYYEHHH KOTOPO-
TO MpOIece HAYMHAET BRIMOAHeHHe GyHKIHK-o6paboTunka. Ee appec
aapaercd napamerpoM handler_address.

Kak yxe OmHAO cKalzaHo paHee, ¢opMaT 3aroAobka GyHROHM-
ob6paboTyHKa AOAKEH OHTE CASAYIOIHM:

veid handler (int sig _num);

3aech gepes napaMeTp 5ig_num (PyHRIHK-06paboTYHKY TepeaaeT-
Cf HOMED CHTHaAa, TI0 HOAYYEeHHH KOTOPOT0 QYHROUA OEIAG BEISBAHA,
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TumuYHAaA nporpaMMa, onpepeasiolnas ofpaGoTiINK CHIHAaAA, BH-
TASIANT CAEAYIOIIHM o6pason:

#include <unistd.h>
#include <signal.h>
#include <stdio.h>

void handler( int sig_no )

{

printf("Signal with number %d caught\n", sig no)j;
_exit{sig _no};

}

int main ()

{

signal { SIGALRM, &handler ):;
signal { SIGINT, &handler );
while (1);

return 0;

}
INpu HaxxaTuy Kaaenm [Ctrl+ C] nporpaMMa BRIBEACT CAGAYIOHIEE!
Signal with number 2 caught

TaK Kak HaxaTwe codeTaHud Kaasuwl [Ctrl+C] mocriraer TeKyieMy
nponeccy curaaa SIGINT.

3aechk B OYHKIAK main() onpeaeaserca GyHKOHI-00paboTIHR AAT
curnanos SIGALRM u SIGINT, sateM nmporpaMmMa BcTaeT B 6ecKoHed-
ERIH ITHKA O’KHAGHHA IPUXOAA CHUTrHaAd. [10 MOAYIEHAN OAHOTO B3 ABYX
CHTHAAOE BHI3EIBaeTcq pyHKIuI-06paGoTunk handler(), koTopas BEIBO-
AAT Ha 3KpaH HOMEeP MOAYYEHHOTO CHrHaAa H 3apepllaeT Ipoiiecct ¢ Ko-
AOM BO3BpAaTa, pABHEIM HOMEPY TIOAYYEHHOTC CHTHAAA,

10.3.4. BpemeHnble xapaKkTepncTuky o6mena
curHanamu

Ilpn aHaAM3E TIOCAEAHETO MPHMepa CAeAyeT oOpaTHTh BHUMAaHHE
Ha TO, ¥T0 echl cMTHAAH SIGALRM uau SIGINT 6yAyT noAyHeHE Ipo-
eccoM A0 TOro, Kak (yHxumedl signal(} ycramoBaeHH 0GpafoTamEn
THX CHTHAAOB, TO GyAeT BHI3BaHa He (byHKIuA handler(), a o6paboTank
CHTHAAA N0 YMOANAHHC. AAA AAHHOH KOHKPETHOH IPOrPAMME 3Ta Ipo-
OaemMa He CAHILIKOM CYLIECTBEHHA, TOCKOABKY BpeMs, KOTopoe IpoiAeT
MEe>KAY 3AITYCKOM Iponecca M yeTaHOBKOM CHIHAAOB, 3aBEAOMO MeHEITe
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TOrO BpeMeHH, KOTOpoe MPOHAET MEKAY 3aTyCKOM NMPONecca B NOCHA-
KOH eMy OepBoro cHrHaaa. OAHAKO ecAK OLI Iepea, YCTaAHOBKOM CHrHa-
AOB NMpOTPaMMa BHIIOAHSAA HEKOTOPHE AeHicTeRA, Tpedyroimpne 3HaYH-
TEABHBIX BEIMHMCAHTEABHEIX PECYpPCOB, a 3Ha4YHT, H BpeMeHH Ha BBIMOA-
HeHHe, MBI YXe He CMOTAH 65 rapaHTHPOBATE TOTO, IT0 0bpaboTamKH
CHTHAAOB OYAYT YCTAHOBAEHHEI AO ITOAYYEHHKS NePBOro CHTHAAA.

IMockoABKY NOCTYIIAGHHE CHIHAaAa B IPONECC HHKAK He 3aBMCHT
OT CAMOTo NPOIecca, a4 3aBUCHT TOABKO OT BHelllHeH CPeAH, y9eT Bpe-
MeHHEHIX XapaKTepHCTHK 0OMEeHa CHTHAAAMH MeKAY [IPOLeccaMi M Be-
pPOATHOCTEH MOCTYIACHMS CHI'HAAOB B ONIPEASACHHEIN MOMEHT BpeMe-
HHM — OAWH W3 OCHOBHEIX MOMEHTOB, KOTOPHIH ACAKEH YIHTHIBATLCH
NPH NPOEKTHPOBAEHH IPOTPaMM, HCIICAB3YIOIIMX CHIHAAH.

Aaf Toro To0E MEUHHMHB3APOBATE BEPOSTHOCTE IIOAYIeHUA CUTHa-
Ad B HeYpOYHOe BpeMH, KOTAA NpoIecc 3aHAT Apyroil paGoTo#, HeoH-
XOAMMO, BO-NIEPBRIX, Y€TKO NMAZHHPOBATE MOMEHTH [OCKIAKH CHI'HAAOB
ADPYTHMH NpPOLecCaMK (KOTA@ 3TO BO3MOJKHO), @ BO-BTOPHX, NPHOCTa-
HABAMBATH BHIIOAHEHHWE MMPOIlecca-moOAyYaTeAs B TOT MOMEHT BpeMeHH,
KOTAQ IoAYdeHHe CHIHaAa HanGoAee BEpPOATRO, Ecan mpomecc moAydnT
CHTHAA B NPHOCTAHOBACHHOM COCTOSHMH, HYUKAKON BHIYMCAMTEAbLHEIR
nTporfecc 3TOro rapaHTHPOBAHHO He NPEePBer.

TTpHuoCTaHOBHTE BRIMOAHEHHE IIPOLECCa MOXKHC ABYMI CHOCOGaM™H,
IMepBHii OCTAHABAHBAET BHIIOAHEHHE NPONECCa, H BHIXOA H3 COCTO-
SAHHA OCTaHOBA BO3MOMKEH TOABKO IO IOAYYEHHH IIPOLIECCOM CHIEaAd.
AAs TAKOTO OCTAHOBAa MCIOCAB3YeTCA hyAKIHA pause(], a caM cnocob
OCTAHOBA 3a4acTyIO Ba3EIBalOT YCTAHOBKOI Nporecca b maysy. Bropoii
cnocol OCTAHABAMBAET BHIIOAHSHHE IMPOLECcca Ha 3aAAHHEI NpoMexy-
TOK BpemeHH. [IpopoaReHHe BHIMOAHEHHA NPONecca BO3MOMKHO AHGO
70 HCTEYEHHH 3TOTC MMPOMEKYTKA, AHGO IIPH IOAYYeHHH CHTHaAA. AAA
TAKOI'C OCTaHOBa HCIOAB3YeTCA PYHKIHA sleep(}, a cam cniocob moay-
YHA HA3BaHNE «YCEINASHHE NIpoLeccan.

Qyuruny pause() u sleep() HMeIOT CAEAYIOMIHE TPOTOTHITH

#include <signal.h>
void pause (void);
int sleep(int sleep_sec);

Qyuruua pause() He BO3BpaIdaeT U He NPDUHHMAST HUKAKHX [1apa-
MeTpoB. EAMHCTBEHHOE ASHCTBHE, BRIIIOAHSeMoe (yHKIMel, — ocTa-
HOB BHIIOAHEHHS [IpoLecca A0 NOAYYEHHA mpoleccoM curgaaa. Tlocae
NOAYIeHHs CHIHAAA B 3aBepilleHHs o6paboTylKa ypaBAeHHNE TTepepa-
eTcs KoMaHAe, chepyioleti 3a pause().

POyuroua sleep(} DpHocTaHaBAHBAET BRIIOAHEHHE NIPOIEccd Ha [Ipo-
MESKYTOK BpeMEHU, MPOAOAKHTEARHOCTE KOTOPOIo B CEKYHAAX paBHA
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3HadeHnio napamerpa sleep_sec. Ecan Bo BpeMd ocTaHOBa NpoOecca
MM IIOAYYeH CHTHaA, TO (QYHRIHSA BO3BpamaeT 3HAYeHHEe, KOTOPOe paB-
HO YHCAY TEARIX COKYHA, OCTABITHXCSH AO HCTEYeHHS 3aAAHHOID MpoMe-
JKYTKa BpeMeHN. HarrpeMep, @CAM A0 HCTeYeHHs IPOMEIKYTRA BpeMeHl
0CTaAOCh 5,8 ¢, To GyHKUMA BepHeT 5,

Ecau TpebyeTcsa 3aAABaThL HHTERBAA BpeMeHH GoAee TOYHO, MOXKHO
BOCHOAB30BATECA (byHKIHeH usleep():

#include <signal.h>
void usleep(long sleep_usec);

@yexOug usleep() otAuYaercs oT pyHROuH sleep() eAMHHLEH M3Me-
pexus BpeMeHH — fapaMeTp sleep_usec 3apaeT BpeMs B MEKPOCEKyH-
Aax. B otauuue or pyHKUMH sleep() dyuruus usleep() He Bo3Epam@eT
3HAYeHHA BPpeMeHH, OCTABIIErocs AQ HCTeUeHHI HHTEPBAaAA, eCAH IIpO-
[ecc TOAYSHA CHTHAA Bo BpeMs paboTsl dyaknuu usleep().

10.3.5. Ynpaenexune o6paboTynkaMu CUrHanos

[Nocae moayueHHSA MPONECCOM CHTHAAA COOTBETCTBYIOIAsl JTOMY
CHrHAAY CTPOKa TaOAMILI o0paboTIMKOB CHMTHAAOB ypaasercs. Ecan
ofpaboTumnk cHrHaaa He OYAET BOCCTAHOBAGH MOCAE NOAYUEHHA HpO-
[eccoM CHTHaAa, IIo TIOAYIeHHH TOTO jKe cHrHaAa 6yaeT BHIsBaH o6pa-
GOTYMK IIC YMOAYAHHIO). AAs BOCCTAHOBAEHHA 00paboTdlKa CUrHaAa
0O6EMHEO NOMEINAIOT BEI30OB (DYHKIHH signal() HeloCpeACTEEHHO B TEAD
dyuxnun-cbpaoTinka curiansa, Hanpemep, caeayiolas nporpaMma
BEIBOAMT CTPOKY «CHTHAA MOAYYEH» NPH KaKAOM IIOAYYEHHM CHUIHAAA
SIGINT, HaXx0AfACE IPH 3TOM IOCTOAHEO B OXXUAAHMH MOAYIEBHA CHI-
Haaa:

$include <signal.h>
#include <stdio.h>

void handler{int sig_no)

{

signal {sig_no, &handler);
printf("Signal caughtin"};
}

int main ()

{

signal ( SIGINT, &handler):
while(l)

{
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pause();
}
return 0;

}

ITpu 3amycKke 3T0i1 TPOrPaMMH (ICAPASYMEBAETCH, ITO ee HCITOAHA-
eMu ¢afia — signal3 B TeKyIleM KATaA0Te) U3 CAGAYIOIIErD 3aAAHH!

#¥!/bin/bash
./signall &

pid=3!

sleep 1

kill -SIGINT Spid
sleep 1

kill -SIGINT $pid
sleep 1

kill -SIGTERM $pid

Ha 3KpaH OyAeT BHBEASHO!

Waiting for signal...

Signal caught

Waiting for signal...

Signal caught

Waiting for signal...

./signal3.sh: line 10: 1044 Terminated

AaHHasg nporpaMMa ycTaHapavBaeT oSpaboTink curHaAa SIGINT —
dyuxuuo handler(), a 3aTeM BXCAUT B 5eCKOHETHBIH HKA, B KOTOPOM
TIpHOCTAHABAMBAeT CBOE BHIIIOAHEHHE AO MOAYYEHHHA CHMTHAAQ, O 49eM
BHIBOAUT COOTBETCTBYIOUIee coobmeHne. Ilo moaydeHHMH CHTHasa
yIIpaBaeHHe MepepaeTcs (yuxiun handler(), xoTopasd BOCCTaHABAH-
BaeT 06paboTYHRK CHrHAAA B BEIBOAHT COODMIeHHe, HEQOPMHDYIOIee
TNOAB30OBaTeA O IOAYIeHHH cHrHana. [Tocae 3TOro ynpaBAeHHe Iepeaa-
€TCSI Ha KOMAHAY, CACAYIOITYIO 3a pause(), T. €. HAYHHAETCH CAeAYIOLIas
HTepalisa 6eCKOHEYHOrO LIHKAA,

O6paboTiME He0OK3aTEABHO ACAKEH BOCCTAHABAHMBATL TAOAMITY
oGpaboTIUKOB TaK, YTOOH CAeAYIONIHI cHrHaA Suia o6paGoTaH TeM Xe
oSpaboTunkoM. BoccranoBAaeHue 06paGoTYNMKOB MOKHO HCIIOAB3OBATE
M B CAYHadX, KOTAa peaKIIMs Npomecca Ha CHIHAABL AOAKHA MEHATHCA
C TeYeRHeM BPEeMEeHH,

HanpumMep, caeayioinas mporpaMMa BHIBOANT OYKBY A IIPH IOAyYe-
HHMH HEYETHOIC o cyeTy cHrHasa SIGINT (nepeoro, Tpersero H T.A.)
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u OyKBy B IpH MoAy4YeHHH YeTHOTO o cueTy curiaaa SIGINT (sroporo,
YeTBEPTOTC H T. A.}. AocTMraeTcs 310T 3pdeKT IoCAeACBATEABHOH CMe-
HoM o6paboTynkoB cursasa SIGINT:

#$include <signal.h>
#include <stdio.h>

void handlerl (int sig_no};
void handler2 (int sig_no):

void handlerl {int sig no)

{

signal{sig_no, &handler2);
printf {"a\n");

}

void handler2 {int sig_no)

{

signal {(sig_no, &handlerl});
printf ("B\n");

}

int main{)

{

signal (SIGINT, shandlerl);
while {1}

pause () ;

return 0;

}

TIpH BEIMOAHEHHH 3TOMH NPOTpaMMEL M3 CASAYICIIETO 3aAAHMA (TIOA-
pasyMeBaeTcs, 4TO UMA HCNoAHgeMoro daiira mporpaMmur — signald):

$!/bin/bash

Ja k&

pid=$!

sleep 1

kill -SIGINT $pid
sleep 1

kill -SIGINT $pid
sleep 1

kill -SIGINT Spid
sleep 1

kill -SIGINT $pid
sleep 1

kill -SIGTERM $pid
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Ha 9KpaH OyAeT BRIBEASHO!

A
B
A
B
./signald.sh: line 14: 2452 Terminated

PaccMaTpuBaeMule padee BpeMEHHEIE OIPABEHYEHMS MEXaHH3IMA
CUTHAAOB — BBEI30B 00pafoT4HKa 10 YMOAHAHMIO TIPK NOAYTeHUH CHT-
HaAd AC YCTAHOBEM IOABAOBATEARCKOTO 00paGorTaHKa — ASHCTBYIOT
He TOABKO BO BpeMs BBINOAHEHHS OCHOBHAIX (PYHKIME OTpOrpaMME,
HO ¥ BQ BPeMA BRINMOAHEHHA QyHROMI-00paboTUMROR.

Tak, ecAM BOCCTAHABAMBATE OOpAGOTYMK CHTHaAd NepBolt KOMaH-
Aol 06paboTInKa (KaK 3TO ASAAAOCE BO BCEX MPEABAYIIHX NIPHMEeDPax),
NpH IIOAYYeHHH CHTHAAQ B MOMEHT BHIMOAHEHHS AKOOM cAaeayrolei
KOMaHAH of6paGoTYHKa BRIIOAHeHHUe 0O6pafoTuMKa OyAeT OpepBaHo.
[NocRoABKY Ha MOMEHT NOAyYEHHS cHrHaaa o6paGoT4nK yRe BOCCTa-
HOBAEH, TO OH GyaeT 2amyIieH 3aH0BO. EcAl Bo BpeMs erc BHITIOAHeHHS
He OyAeT NOAYYEHO HOBOTO CHMIHaAs, YIPAaBA€HHe BepHeTcs obpaTHO
B TY e caMy? QYHKINIO-06paGoTHHK.

Taroe nMoBeae@HUE B YeM-TO CXOAHO C PeKYPCHBHEIM BRI3OBOM (PYHK-
M, IpH 3TOM TAYOHHA TaKoH «peKypcHH» OyAeT pasBHa YHMCAY CHTHA-
AOB, HOAYYEeHHEIX BO BpeMs BEITIOAHeHHS o6paboTduKkoB. B anrepaTtype
HHOTAQ BCTPEYAeTCA TEPMHH «PeKYPCHBHEIA BEI3oR 0OpaboTunkar. Ta-
KOe Ha3BaHHe He COBCEM KOPPeKTHO, IOCKOALKY He MMeeT NpaKTHwHe-
CKH HEgero obuerc ¢ oOYHON peKypcHeil.

HecroAarko MEHOe HOBeaeHue OYAeT y Hpollecca, eCAM BOCCTaHaB-
AMBaTE o0paboTIMK, noMeIan BRI30B (YHKIMH signal{) B TOCASAHIOD
cTpoky obpaborunka. TakuM o6pa3omM MOXKHO H36aBHTECA OT MOBTOP-
HEIX BH30BOB 0OpafoTiuKa, HO eCAM IIPoIecc IMOAYYHT CHTHAA AQ MO-
MeHTa BOCCTAHOBACHMA ero ofSpaboriuxa, GyaeT BEI3BaH oGpaboTimk
10 YMOAYAHHIO, KOTOPHIH MOKeT i BOBCE 3aBEPIIHTE BRIITOAHEHHE IIPo-
mecca.

AAA TOro 4ToBh! H36EKATE OCIIMCAHHKIX BHIIIE IIpoOAeM, MORHO BOC-
MIOAB30BATLCA OAHHM H3 TPEX BapPHAHTOB!

1) YMeHEIINTE 061eM U CAOKHOCTE IIporpaMMHoOro kopa ofpabor-
YHMKAa CHTHaAQd, CCKPaTHB TEM CAMBM BPEMSA €r0 BLINIOAHSHHS, a 3SHATHT,
M BepPOSITHOCTE TIOAYYeHHS CHrHaAa BO BpeMsa BHIIOAHeHRs ofGpabor-
9HKA;

2) OTAOKHTBL NIPHHEATHE pelleHMd 0 cnocobe o6paloTke M MIHODH-
POBATH CHTHAA NpPH NOMOIM KOHCTAHTH MrHOPHPOBAHHA CMIHAAOB
SIG_IGN.

184



Koncranra SIG_IGN noacTaBageTcs B Ka4ecTBe NapaMeTpa QyHK-
oun signal() BMecTo appeca byarkuMH-00paboTenka. ITocae ycTaHOBKH
UTHOPHPOBAHMS CHTHAAA AAR HIIX He BBIZEIBAETCH HUKAKoH obpabor-
9HK — HH MOAB30OBATEARCKHMH, HA 06paGoTINK N0 YMOAYaHHIO. Taxum
06pa3oM, MOXKHO YCTaHOBHTE DEXKHM UTHOPHDOBAHUS CHTHAAA B HAada-
Ae dyBROEH-06paboTyuka, 06e3onacHB cebs MPH 3TOM OT MMOBTOPHLIX
BHIZ0BOB H OT BEI20Ba 06paGoTIHKa 10 YMOAYAHALD, 4 BOCCTAROBHTE 00-
paboTuMK B KOHIEe QYHKIIHH.

TunuHEH 06paGoTIHK GYAET BHTASASTE B 9TOM CAYYae TakK:

void handler (int sig_no)

{
signal{ sig no, SIG_IGN);

signal { sig_no, &handler);

}

3) BOCIOAL30BATHCA CHIHAARHOH MAacKOH,

10.3.6. CurHaneHble Macku

CHrHaAbHA% MacKa MpOoIecca OIpeASAser, KAKHe CUTHAAR, DOAYYa-
eMEle IIpolleccOM, HTHOPHPYIOTCE M He o6pabaTeiBatoTcs. T1pu coaaa-
HHH NPONECC HACASAYET CHTHAABHYIO MACKY CBOETO POAUTeAN, OAHAKO
B XOAE JXMAHEHHCTO IHKAA IpOOecca CHrHaAbHAaA MAacKa MOJKeT GHTh
H3MEHEHa.

AAS YCTAHOBKM MAH CYMTHBAHHA COCTOSAHHSA CHTHAABHOI MAacKHM AC-
noar3yerca GyHrOuA sigprocmask():

#include <signal.h>
int sigprocmask{int cmd, const sigset_t *new_mask,
sigset_t *old_mask);

lMapamerp cmd sapaer aeficTBRe, BHIOAHAEMOS HAA MAcKo, B Mo~

FReT IPHHUMATh CAGAYIOIIHEe 3HAYeHH:

8 SIG_SETMASK -— saMeHseT CAIHAABHYIO MACKy Npollecca Ha 3Ha-
YeHHe MacKH, llepeaapaeMoil B Ka4yecTBe lapaMeTpa fiew_mask;

B SIG_BLOCK — aA00apAseT B MAcCKy OPOLECCa CHIHAAEI, KOTOpHE
YKa3aHHl B Macke, llepeAaBaeMoi B Ka4ecTBe IapaMeTpa new_Inask.
AobaBAeHHEIe CHTHAARI HAYMHAKT HTHOPHUPOBATLCA IIPOLIECCOM;

B SIG_UNBLOCK — yaaaseT U3 MACKH IPOLECCA CUTHAABI, KOTOPHE
YKa3aHH B MacKe, IIepeAaBaeMoii B Ka4ecTBe IapaMeTpa new_mask.
YAaAeHHBIE CHTHAAH G0ACe He HTHOPHPYIOTCA ITPOLIECCOM,
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Ecan npx H3MeHEeHHH 3HAYEHNA CUTHAABHOK MacKH HEOOX0AMMO CO-
XPaHWTL ee cTapoe 3Ha4eHHe, TO epeMeHHad, B KOTOpOH coXpaHseTrcs
3TO SHAYCHUE, IEPEAAST A IO CChIAKE KaK napamerp old__mask. Ecan
COXpaHeHHd CTaporo 3Ha1eHHs He TpeOyeTcd, TO B KaYecTBe 3HA9eHH
3Toro napamerpa nepeaaerca NULL, Ecau tpedyerca coXpaHHTh 3Ha-
YeHHe CUTHAABHOI MACKH Iponecca B HepeMeHHo, mepeaaBaeMoii Kak
old_mask, e u3MeHsts ero, TO B KAYSCTES 3HANOHAA NAPDAMETPA New_
mask nepepaercs NULL.

Aasa opMuApOBaHMH NepeMeHHEIX TUNA sigset_t, OmpeaAeAsIOmMX
MacKy Ipollecca, CAY>RKaT TpH OYHKIMH — sigemptyset(), sigaddset()
¥ sigdelset().

#include <signal.h>

int sigemptyset{ sigset_t *sigmask };

int sigaddset( sigset_t *sigmask, const int
signal num );

int sigdelset( sigset_t *sigmask, const int
signal num);

Oyuryua sigemptyset() oudmaeT Bee 3aBAOKHpPOBAHHEIE CHTHA-
ABl B TI€DEMEHHOH, NepepaBaeMON Kak napamerp sigmask, OyHKIus
sigaddset() coo6apaseT CHrHaA ¢ HoOMepoM signal_num B CTHCOK 3abao-
KHPOBAHHEIX CHTHAAOB MAacCKH, KOTOPAsA 3aAaHA NePEeMEHHOM, DePeAaH-
HO Kax napaMeTp sigmask. @ynkuua sigdelset() Bunoander oGpaTHoe
AefCTBHE — JAAAAST H3 CIOHCKA 3a0A0KMPOBAHHEIX CHTHAAOB B MACKE
sigmask cUrHaAa ¢ HoMepoM signal_num. B cAydae yCnelrHoro BEIIOA-
HEeHWs Bce 3TH PYHKIMH BOSBPaAaoT §, B cAyuae HeycHelIHOro (Ha-
MpuMep, IPH HEBEePHOM yKasaTeae Ha sigmask MAM HeBepHOM HOMepe
CHrHaAa signal_num) Bo3ppamaioT -1,

TIpOHAAIOCTPHDYEM HCIIOAB30BAHHE CHTHAABHBIX MACOK HA CACAY-
oieM npuMepe. ITponece oxxupaeT curiasra SIGINT, mo ero moayye-
HHU GAoxHpyeT o6paboTKy HOBBIX CHTHAAOB 3TOTO THIIA, BRBOAMT CO-
obmenne «TalMep 3amymeH», JKACT 5 ¢, BEIBOAHT coobineHne «TatiMep
OCTaHOBAEH», BOCCTaHaBAMBaeT 06paboTamK curHara SIGINT, pasbao-
KHpyeT ero o6paboTKy M BHOBE HAaUWHAeT OKMAATH IPHX0Ad CHTHAA4.
Ecau curnaa SIGINT opHapeT Bo BpeMs 5-CeKyHAHORM Tay3Hl, OH DypeT
POUTHOPMPOBaH. BAOKHPOBKa MPHHATOTO CUTHAAA IIO3BOASIET B AAH-
HOM cay4ae H30eXaTe MOBTOPHOrO BHI30Ba 06paGoTYHKa HAH BRIZOBA
o6paboTanKa IO YMOAYAHIIO:

#include <signal.h>
#$include <stdio.h>

sigset_t sigmask;
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void handler (int sig_no}

{

sigemptyset (&sigmask )¢

sigaddset (&sigmask, sig_no };
sigprocmask (SIG_BLOCK, &sigmask, NULL);

printf ("Timer started\n");
sleep(5);
printf ("Timer stoppedin®);

signal { sig_no, &handler ):
sigprocmask (SIG_UNBLOCK, &sigmask, NULL);
}

int main ()

{

signal{ SIGINT, &handler });
while (1)

{

pause();

}

}

TTpu 3anycke nporpaMMH (MM ee HCTIOAHAeMoro thaiira — signald)
K3 CAEAYIOIIETC 34AAHHA:

#!/bin/bash

./8ignal$ &

pid=§!
foriinl23456; do
sieep 1l

kill -SIGINT $pid
done

kill -SIGTERM Spid

Ha 9KpaH GyAeT BRIBEASHO!

Timer started
Timer stopped
Timer started
./signalb.sh: line 11: 1276 Terminated

BpeMs BHINOAHeHUS (PyHEUUE sigemptyset() i sigaddset() B Haga-
A€ o0GpaboTyHKa AOCTATOYHO Maad. OAHAKC €CAH CYIIeCTBYeT BeposT-
HOCTH IPHXO0AA CHTHAAA BO BPEMS BHITIOAHEHHA 3THX (PYHKIHHA, MOKHO
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YeTanoBKa CaAarae
3anycr 0dpaboTIaHEa MACKHA CHTHAAA MACKH CHTHaAa

main{) B pause _ handler() ma.m{) B pause

Bpema

SIGINT  SIGINT
{(uraopEpyercs)

Puc. 10.3. BoinonHenwe npouecca Npy YCTaHOBNEHHOA CUrHansHo® Macke

IEPEeMeCTHTh BRI30B 3TUX (yHKuMi B HayaAo (pyHKIEM main() 1 3apa-
Hee choPMUPOBATE HY)KHOE 3HaYeHHe MacKH, GAOKMpYIoWel CUrHaa
SIGINT npr nomomu Ba30Ba sigaddset(&sigmask, SIGINT). [Tpu arom
MPHMALTCS NIOREPTBOBATh YHHUBEPCAABHOCTBIO, [IOCKOABKY HOMEP CHI-
Hana OYAET 38pABATRCS ABHO, 4 He Yyepes napamerp oGpaboTirKa.

Ecan H306pa3HTE X0A BRINOAHEHHASA NPONECCa Ha AMHHMH BPEMEHH,
TO MOJKHO IDOAYYHTL KapTHHY, H3oOpaKeHHyIo Ha puc. 10.3 (sropoii
curuas SIGINT urHopupyercs).

10.3.7. Taimep

Bce paccMOTpeHHEIe Bhlllle HPUMepH IPOTPaMM, OCHOBAHHEIX
Ha MCHOAB3CBAHHH CHIHAAOB, HMEIOT OAHH OOINMH HEAOCTAaTOK — IIOA-
HOe BpeMs KX BEIIOAHE@HUS IIeAHKOM 3aBHCHT OT BHeIIHel cpeanl. 3a-
BepIIHTE BHIMOAHEHWE STHX [IPOTPAMM MOTYT AHGO APYTHE IIPOMEcCH,
nocaaB curHaa SIGKILL uau SIGINT, ano noAn3oBaTeAb, HAOKABTIHHA
[Cir1+C]. Ecar Tago# nponece GYAET BEITOAHSTECA B (GOHOBOM PesKH-
Me, Ge3 yJacTHd MOAL30BATEAd, TO 3aBepIIeHHe Ipolecca GYAET 3aBH-
CeTb TOABKO OT ADYTHX IponeccoB. CaM Nponecc, HaXOASACE B COCTOA-
HHH OXKHAZHHA, HE MOJKEeT 34BEPIINTE CBOE BRIIOAHEHHE,

AAa pemeHns aTolt npobaeMul B UNIX onpeaeaeH CHCTEMHEIA BEI-
30B alarm():

#include <signal.h>
unsigned int alarm{unsigned int time interval);

Tocae Br3oBa dyHKIHU alatm() DO UCTETEHUN HHTEPBAAA BpeMeHHd
time_ interval, 3apAaHHOTO B CeKYHAAX, SAPO IOIIAeT cHrHaA SIGALRM

IPONECCY, BH3BABIIEMY 3TY (QYHKIMIO.
EcAH BEI3BATE (PYHKIHIO alarm() A0 HCTe4eHHA HHTEPBAAd BpeMeHH,

3BASHHOTO NPEARIAYINEM BEI30BOM (byHKINHE, To MYHKIHA YCTAHOBUT
HOBHIH MHTEpBaA, 3aAaHHLEIN napaMeTpoM time_ interval, ¥ Bepyer quc-
AQ CEKYHA, OCTABLUINXCA AQ HCTeyeHMs CTapoTro HHTepBaaa. Ecau aHave-
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Hue napaMeTtpa time_interval ipu 3ToM 6yAT PABHO HYAKD, TO IIOCHIAKA
CHrHaAa OYAeT OTMEHeHa.

Qyurkua alarm() MoxxeT OHTE HCIOAB3OBAHA AAS KOPPEKTHOTO 3a-
BepIIeHHA NPOIecca 0 UCTeYEHHH 3aAaHHOTO NPOMEeKYTKA BpeMeHH,
AASL 3TOTO AOCTATOYHO OINPEACAHTL 0OpaGOTYMK CHTHAaAA SIGALRM,
33BEPINAIQIIWI BRIMOAHEHME NpOLecca, W BRI3BATH PYHKIIO alarm()
B Ha4YaAe BHINIOAHEHHs HporpaMMH. IIpHMep HpOrpaMMHI, MCIIOAL3Y-
rome gyHEKpzo alarm() pAAS cBoerc aaseplieHHA 4epea 20 ¢ Iocae 3a-
ITYCKA, IPHBEASH HIKE:

#include <stdio.h>
#include <signal.h>

void hdlrAlarm{int sig no)

{

printf ("Execution terminating\n");
exit (0);

}

void hdlriInt (int sig_no)

{

signal( sig no, &hdlriInt };

printf ("Signal %d caught\n", sig_no);
}

int main()

{

signal ( SIGINT, &hdlrInt);
signal { SIGALRM, &hdlrxrAlarm);
printf("Timer startedi\n");
alarm{20);

while (1)

{

printf {("Waiting...\n");
pause():

}

return 0;

}

Tlpu 3anycke nporpaMMEI (¢ ”MeHeM HcoaHsgemoro taiira signal6)
H3 33AaHHS:

#1/bin/bash
Jak
pid=$!
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foriinl23456; do
sleep 1

kill -SIGINT $pid
done

wait $pid
Ha 3KpaH GYAET BEIBEACHO:

Timer started
Waiting...
Signal 2 caught
Waiting...
Signal 2 caught
Waiting...
Signal 2 caught
Waiting...
Signal 2 caught
Waiting...
Signal 2 caught
Waiting.,..
Signal 2 caught
Waiting...
Execution terminating

10.3.8. NMoTepu curHanos

PaccMaTpuBaeMEle B AAHHOM Da3AGAE CHTHAARI ITOAYYHAM HA3BAHUE
«HEHAAEKHEe CHIHAABIY, [IpMYHHOA TAaKOro Ha3BaHHA NMOCAYZARMAO TO,
YTO AAM 3THX CHTHAAOB He TapaHTHPYIOTCA HX AOCTaBKa AO Mpouecca-
noaydateas H mx oOpaGoTka nponeccoM. OCHOBHaSA IPUYMAHA 3TOTO 3a-
KAIOYAEeTCH B TOM, WTO DOCAE IPHXOAA CHrHaad cOpacHBaeTca ajpec
byERIM-00patoTINERA B COOTBETCTBYIOMIEH CTPORE TaOAHIE 06paboT-
YHUKOB, a TAKOKE B TOM, YTO IPH OAHOBDEMEHHOM IIPHXOAE HECKOABKMX
OAMHAKOBEIX CHTHAAOB Iponece o0pabaThIBaeT TOABKO OAHWH U3 HUX., YTo-
Or1 pa3soOpaTeCa B MPHIAHAX 3TOr0, pPACCMOTPAM GoAee NOAPOGHO CTPYR-
TYPY TaGAHIIE 06paGOTUMKOB CHTHAAOB H AOCTABKY CHIHAAA B TIpollect.

Tabanna 06paboTINKOB CHTHAAOE — aGCTPaKTHaA CTPYKTYPa, KOTO-
padq peaamuzopana B UNIX-cucremMax B BHAE ABYX OTACABHEIX MacCHBOB!
MacCABa CHTHAABHHX (bAaroB B MaccuBa cnenuduranui obpaboTKu
CHTHaAOE (pHc. 10.4) [5].

Maccup cHTHAABHEEX (DAAroB XpaHHTCA B COOTBETCTBYIOIEH Ipo-
Ieccy CTpoKe TaOAMIIH IIpoleccoB, MACCHB CIeliduKani oopabort-
KM CHTHAAOB — B TaK Ha3kBaeMo# U-oBaacTn mponecca, KoTopas co-
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Puc. 10.4. Crpyktypa Tatnuub 0bpaboTynkos curkanos

ASpXMT (hopMHpPYEMBIE H HCIIOAB3YEMBIE BO BpeMdA paboTH Mpoliecca
AaHHEE, KayRaRA curHasvAmm aar cOOTBETCTBYET CHIHAAY OAHOIO
THNa. Koraa Dpoleccy NOCHAAeTCA CHIHaA, SAPC YCTaHABAHBAET COOT-
BETCTBYIOIUE (hAAr B ero cTpoKe TabAMIE IPOI@CCOB,

EcAH ITPOLEecC-TIOAYYATEeAb HAXOAMTCA B COCTOARMM OFKMAIHMA, AAPO
TIepeBOAMT MPONEecc B aKTUBHOE COCTOAHME M CTAaBHT €rc B OYEPEAD
O)KHAQIOIIHX BRMOAHEHHS NPOLECCOB. ECAM Npolecc-noAyIaTeAb aK-
THBEH, SIAPO CHUHTHIBAET 3HaYeHHE 3AEMEHTa MaccHBa cneludnKamui
o0palOTKU CHUTHaAA, KOTOPHI COOTBETCTBYET YCTAHOBAGHHOMY CHP-
HaABHOMY aary. ECAH SAeMEHT MAcCHBa COAEDKHT HyAeBOe 3Haue-
HHe, NPoIece BEIMMOAHNT o0paboTYHK Mo yMoaqaHWIo. EcAH SAeMeHT
MacCcHBa COASP’KHT EAHHUITY, CHTHaA GyAeT npoHTHOPHpoBaH, Aroboe
Apyroe sgayeHHe 3AeMeHTa MAacCHBA HCIOABL3YETCH B KauecTBe aapeca
bynxuuE-06paboTurKa curHasda. B mocaeanem caydae sApPO nepeaaer
YIIpaBAE€HHE BHYTPH Npollecca-ToaydaTeas pyHRIHU-00paboTINKY.

IMepep mepepauett ypasireHHsa GpyHEIHKU-08paboTauKy gapo cOpa-
CHIBaeT CHFHAABHBIA haar i 3aMHUCLIBAeT HYAEBOE 3HAUYEeHHE B COOTBET-
CTBYIOIIHI 2AeMeHT MacCHBa cIelMpHKaINl o6paGoTIUKOE CUTHAAOB,
TakuM 00pa3oM, eCAHM NOCAAOBATEABHO MMOCHAAIOTCA HECKOABKO OAM-
HaKOBHX CHIHAAOB, 33AaHHAs MOAB3OBaTeAeM (PyHKHHA-oGpaGoTIHK
6yAeT BHI3BAHA TOABKD AAS IEDBOTO CHTHAAA, AM OCTAABHEIX GYAET BHI-
3BaH 06paGoTYHK 0 YMOAYAHHIO,

Kak yke yIIOMHH&AOCE paHee, AAA TOTO YTODH KOPpeKTHO obpaba-
THIBATH BCE IMOCTYIaioOllHe MOCASADBATEABHO CHIHAABI, HeoDXOAHMO
BOCCTAHABAMBATEL aapec QYHKUWH-06paboTYMKa B COOTBETCTBYIOUIEM
3AEMEHTe MAaCCHBa CnenudHURanui oGpaboTky,
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Peakiius Ha CHIHAAK ITocASAOBATEARHOCTE

B PAIABYHEIR MOMEHTH ACHCTBHM IOCAS IOAYICHAA
BpEMEeHH MepBOTO CHIHAAA
Curaas HopwuaabHasa paGoTa NporpaMMel
COpoc MacCHEOB
CHTHAA ATHOPADYETCA
— HI'H
Bri3os ofipaoriuka
CHraai CHreaa T
—L- ofpadaThIBaeTCa Brnoanenre o6paGoTinka
IO YMOANAHHIO 1
_-C_:n_'m_a'a_-" - E;r;a;u:n_m;;; - BoccranosaeHMe 0GpafoTanKa
Caraaa
Curaas obpabaTHBaeTCR
NOAB3OBATEARCKHM
o0paboTIAROM Bpemn

Puc. 10.5. Peakuvs Ha cMI4an npy erc NOCTYTNEHAM B Pa3NHYHLIe MOMBHKTEI
BpeMeHK

OaAHAKO 3TO He AACT TapaHTHH TOrO, YTe npounece ofpaboraer Bee
curHaAH, [TpH TOAyYeHHN CHTHAAA B HHTEPBAaA BpeMeHH C MOMEHTA BhI-
30Ba pyHRUHH-06paboTYHKA A0 MOMEHTa BOCCTAHOBAGHHS ee ajppeca
B Maccupe cemudukanmui oOpaloTRY (3TOT HHETEpBaA HMeeT HEGOAD-
1IY10, HO HEHYAGBYIO AAMTEARHOCTL} Ipolecc GyAeT BRITOAHATE ofpa-
0OTYHK N0 YMOAYAHHIO,

EcaM npollecc MOAYSHT CHIHaA BO BpeEMSA BOCCTAHOBACHHMSA ajpeca
B MaccuBe cnenudmkanzth oGpaboTKK (IPomece BOCCTAHOBACHUS TaK-
JKe 3aHiMaeT HeGoAblIOe BpeMsA), TO BO3HHKHET CHTYaillsd FOHOK —
HEH3BeCTHO, Kako# K13 ofpaboTiukoB GyaeT BH3BaH! 06paboTuHMK
110 YMOAYSHHIO HAH BOCCTAHOBACHHHI MOAB3OBATEALCKHH 06paboTauk
(puc. 10.5).

Bce 3TH 0C00eHHOCTH AOAKHE! YYHTHBATECE OPH palpaboTre opn-
AOEeHH, NPYMRMMAIOIIWX CHTHAABI, MOCAAHHBIE Yepe3 O4YeHb MAAble
OPOMEIKYTKH BpeMeHH. AAs Toro 4ToOH YCTpaHUTL paccMOTpPeHHEIe
B 3TOM pa3jeae HEAOCTATKH HeHAAEKHBX CHIHaA0B, B UNIX-cucremax
MOABHACA MEXAHH3M HAAEXKHBIX CHIHAAOB, FaPaHTHPYIOUIMX ACCTaBKYy
# 06paGoTKy CHTHAAOB TpOLecCaMH-NOAyYaTeAsMH. PaccMoTpente 3To-
ro MexaHu3Ma BEIXOAHRT 3a PAMKH AAHHOTO y4eGHHKA BBHAY OrpaHH4eH-
HOCTH ero o’peMa, O3HaKOMMTHCA C HAM MOXHO B KHHTAaX [3] 11 [16].

10.3.9. CuHXpOoHW3auua Npoueccos

Ang ToTo 4YToOH H36eKATE TpobAeM € DoTepsAMH CHTHAAOB, IpHIH-
HE KOTOPHX OBLAM PacCMOTPEHH B HPEALIAYILICM NOAPa3AeAe, HYKHO
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OPraHM30BLIBATE OOMEH CHIHaAAMH MERAY OpOLeccaMH Takum ofpa-
30M, YTOOK IIPONECC-NePeAaTIHK IOCHASA OUYEDEAHON CUTHAA He pa-
Hee, YeM MpoIecC-DOAYYATeAb GYAET B COCTOSHHM ero KOppeKTHO 06-
paboraTe.

OaAMH 13 BO3MOXXHHX CHOCOGOB peaAM3ANHH TAKOTO IIDAX0AA COCTO-
HT B TOM, 4TO Npollecc-MePeAaTIHK IIOCHAAET CHTHAARL deped TpoMe-
KYTRH BpeMeHH, 3aBeA0MO OoAblIe TpefyeMHX IPOecCy-OAYIATEeA)
AT 0OpaGoTKM NPEALIAVIIErO CUTHAAA H BOCCTAHOBAeHHS 0Opabor-
4MKa, Hanpumep, caeayiomas oporpaMMa MHEHLIHHPYET ABa Hponec-
Ca — pPOAMTEALCKHIT, TIOPORAGEMEIH TIPH €€ 3alycKe, H AOYePHHII, IT0-
POXAdeMBIR 3amycKoM fork(), AouepHHii mpoliecc BHCTYIAET B POAH
NePepATIHKA M OOCHIAAET POAMTEABCKOMY mponeccy cHrHaa SIGINT
10 pa3 ¢ uHTepBaAOM MERAY MOCHIAKAMH B OAHY CeKyHAY. [Toaygarean
(poAMTEARCKHIT IpOIIecC) B OTBET HAa MOAYYEHME CHTHAAA BEIBOAUT 06-
1ee YHCAC NOAYIEHHEX MM CHIHAAOB SIGINT. IToche DOCHIAKH CePHH
u3 10 curHanoe SIGINT mepeapaTYMK IIOCHIAAST TOAYYATEAIO CHTHAA
SIGTERM, 2aBepiuas ero, a 3aTeM 3aBepIIacT CBOE BRINOAHSHHE:

#include <process.h> /* B Linux He HyXeH */
#include <sys/types.h>

#include <signal.h>

#include <stdio.h>

int num;

void handler (int sig_no)

{

signal(sig no, &handler);
num++;

printf ("%d\n", num)};

}

int main ()

{

pid_t pid:

int i;

num = 0;

setvbuf (stdout, (char*}NULL, IONBF,0);

sWwitch (pid=fork(})

{

case ~1:

perxor ("Fork erroxr");
exit (1) ;
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break;

case 0:

sleep(5); /* JaeM BpeMAa poOMTEJIK [IOCTABUTE*/
/* obpaBoTunk */

for (i=0; i<10; i++}

{

kill ( getppid ()}, SIGINT);: /* llnem SIGINT */

sleep(l}; /* Xnem TOTOBHOCTHM NPMEMHMKA */

1

kill ( getppid ()}, SIGTERM); /* ZapepmaeM NPUEeMHHMK * /

_exit (0); /* 3apepmaen nepenaTumMk */

break:

default:

signal ({ SIGINT, &handler};

while (1} pause():

_exit(0);

break;

}

return 0;

}

B peayArraTe BRIIOAHEHWS 3TOMH IPOrpaMME HA 3KpaH Gyaer BHBe-
AeHa DOCACAOBATEABHOCTH YACEA OT 1 AC 10. ECAM MOCHIAATE CHTHAAKI
fe3 mepeprIBa MeSKAY MMOCHAKAMHE (yOpas BH30B sleep(1)), To Beposar-
HOCTE IOTEPH CUTHAAOR 3HAYMTEALHO YBEAHTHTCH, TPHYEM 3Ta BEPOsT-
HOCTE OYAET TeM B, YeM JoAbIle CHCTEMa 3aTrPYKeHa BHITOAHEHH-
eM mpoueccos. [Torepa CHTHAAOB B AAHHOM cAydae GyAeT BHpasKaThLeH
B TOM, IT0O GYAYT BEIBEASHE! UMcAa He OT 1 A0 10, a A0 MeHBIIETO wMCcAa
(Hanpumep, A0 8).

OCHOBHOH HEAOCTATOK STOH HMporpaMMEl 3aKAIOUAETCH B TOM, UTO
BpeMs MeRITPOLecCHOTO B3aHUMOAEHCTBHA 09SHE BEAUKO M 3HAYHTEeAD-
HYIO YaCTh BpEMEHH IPOLECC-IOAYUaTeAb IMPOCTAHBAET B OKHAAHUN
CHIHAaAQ.

AAd yMeHBIMEeHHA BpeMeHH paboThl H YBeAHYeHHA KOAMYeCTBa UH-
dopMamym, nepepapaeMoi MPY MOMOITH CHTHAAOB 33 @AMHUILY BpeMe-
HH, MOXXHO CHHXPOHH3HPOBATE BEIROAHCHHE IPHeMHHKA M NepeaAaTIHN-
K4, OpTaHU30BaB MeXAY HHMU ABYHAIPABACHHYIO OePEAAMY CHTHAAOB.
[Mpu 5TOM NEPEAATYHK, KAK M paHblle, IOCHIAGET CUTHAAR IPHEMHHKY,
a MpUeMHHK NOCHAAET CHTHAABI-CTBETEL, CUTHAAH3IHPYIOIINE O TOM, YTO
[IPHEMHHK TOTOB HOAYYHTE K 06paboTaTh cAeAyIomuit careas. Hempo-
ASBOAMTEALHEIE 33AEPAKKH IPH Taxol cxeMe B3aMMOACHCTBHA CBOAAT-

C K MEHHMYMY.
194



B caeayromem npuMepe NpoOece-IepeaaTdik KAST 5 ¢ Iepep Hada-
AOM TIEPEASYH CHIHAAOB AR TOTO, YTOOH AAThH NMPONECCY-TIPHeMHHKY
YCTARHOBHTE OOpaGOTIMKE CHTHaAOR (peaAbHO® Bpems, Heolxopumoe
AASL YCTaHOBKH 0GpaboTIHKOB, MHOIO MeHEIIe H HMEeeT HOPAACK MeHb-
IIe GAMHWI] MHAAMCEKYHA). AasbHelllnee BIAMMOARCTEHE MERAY Iepe-
AATYMROM K TIPMEMHHKOM ABYHAIIDABAEGHHOE — TEePEAATMHK MOCBIAAET
curnaa SIGINT, npieMHIK o5paGaTHBaeT CHIHaA IPH MOMOILA (DYHKITHH
hdirInt(), BoccTarapAHBaEeT OOPAGOTIHK K IOCKIAAET IEPEAATIHKY CHIHAA-
orpeT SIGALRM, cBHAGTEARCTBYIOIIHE O FOTOBHOCTH IPHeMHHMKA:

#include <process.h> /* B Linux He HyxeH */
#include <sys/types.h>

#include <signal.h>

#include <stdio.h>

int num;

void hdlrInt (int sig_no)

{

signal(sig_no, &hdlrInt);
num++;

printf ("%d\n", num);

}

void hdlralarm({int sig_no)

{

signal {sig_no, &hdlrAlarm);
}

int main{)

{

pid_t pid;

int i;

setvbuf {stdout, (char*)NULL, IONBF,0);

switch ( pid = fork() )

{

case -1:

perror ("Fork error\n");

_exit(l):

break;

case 0:

signal (SIGALRM, &hdlralarm);

sleep(5); /* XoeM MHMUKATMB3AUME IpUMEeMHNMKA * /
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for (i=0; i<10; i++)

{

kill{getppid{(), SIGINT); /* UineM SIGINT */

pause(}; /* Xoem SIGALRM */

}

kill {getppid{), SIGTERM); /* BaBepmaeM npueMHuK */

_exit (0); /* 3apepmaeM nepemarumk */

break;

default:

signal (SIGINT, &hdlriInt);

while (1}

{

pause(); /* Xmem SIGINT */

kill (pid, SIGALRM); /* Bepuymmcs m3 hdlrInt */
/* 1 nem oreeT */

}

_exit(0);

break;

}

return §;

}

IpuBepeHHEI OpHMEp HaAMEepPeHHO HECKOABKO yupolneH. Caeay-
er 0OpaTUTE BHUMAHWEe Ha TO, YTO W IPHUeMHHK, M TIepepaTIMK MOIYT
GHITh BHBEACHEl H3 COCTOSHHA NAY3hl (B MOMEHT BRIIOAHEHUA (PyHK-
nuH pause()) A0OBIM CHTHAAOM, a He TOARKO CHTHaraMH SIGALRM
u SIGINT. Aas GoAee KOPPEKTHOH pabOTH OCTAABHEIE CHIHAARL ACAXK-
HEI HTHOPHPOBATRCA IIPH IMOMOIIH ANGO CHIHAABHOM MackH, Ao KoH-
cranTe SIG_IGN,

(sF'W COOBLLEHUS

MexanniM CHTHAAOB, PACCMOTPEHHEIN PaHee, YAOOEH AAA OpraHM-
3aIMH MeXNPOLIECCHOrO B3aUMOASUCTEHS B cAyYasiX, He TpeGylomux
o6MeHa AQHHEIMHM MeRAY nponeccaMu. Hampumep, CHTHAAB MAOXO
NPUMEHMME B CAYYasiX, KOTAA B3aHMOASHCTBYIOIIME TPoLiecCH obMe-
HHBAIOTCA TeKCTOBHIMK AQHHBIMH,

OAHEKO CHTHAAEL MOTYT IPHMEHATLCS H B 9TOM CAyYae, HallpuMep,
Ka7KARIH CHMBOA MOKET KOAHPOBATHCA ONPEAEASHHOH NOCACAOBATEAR-
HOCTLIO CHTHAAOB, Hadan0 U KOHeI] IepeAavd CHMBOAA TaKXKe MOTYT
0003HAYATECA CHTHAAAMH ONPEASACHHOTO THI, TakoH coocob Heyao-
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GeH TeM, UTO AA% IePepadd OAHOIC CHMBOAA TpeGyeTca nepeaada AC-
CTaTOYHC GOABHIOTO YHCAA CHTHAAOB (AAA IepearaduH OYKB AQTHHCKOTO
antanpTa — OKOAO HETHIPEX, BKAKOYAA CHTHAARL, 0503Ha4alomINe Hava-
AO H KOHel IepeAATH CMMBOAA), & 3TO CBA3AHO ¢ iloTepeil HHGOpMaLu
B CAyY4ae noTepH curHaarop. KpoMe Toro, Takoii MeTop oGMeHa AAHHEIMH
NpPUMEHMM TOABKO TOTAR, KOTAA 062 0OMeHHBAIOMIMXCS AAHHEIMH IpO-
gecca paGoTaloT CAHOBPEMEHHO,

Aad oOMeHa AGHARIMH MEXAY NpolleccaMH (BO3MOJKHO, BEITOAHA-
ION[MMHCA B passoe Bpemda) 8 UNIX-cucreMax CYIDecTBYeT MeXaHH3M
cooOIeRH.

Pafora 3T0r0 MEXaHH3Ma HANOMHHAET UCIOAB30OBAHHE IOYTOBOTO
AIMKa obmere AoCTyna, AoaAU MOTYT OIYCKATE B TAKOH AMK DHCEMA,
YKa3kiBad Ha KOHBepTE UMs aApecaTa, a 3ApecaThl, IepHoAUIeCKH Ipo-
BepAA COAEPREMOe OOUTOBOre SINUKA, 3a0HpaT OpepHasHadeHHEIe
AM cooBIleHNs], yCTAHaBAKBAA BTO 110 MMeHU aapecarta, Ilpu 3ToM co-
XpaHAeTCH TOCASAOBATeALHOCTE IOMEIIeHHS MHCEM B SINHK, H eCAH Ye-
AOBEKY 8APECOBEHO HECKOABKO ITHCEM, TO BHAYAAE OH ITPOYATALT CaMOe
CTapoe, NOTOM Nepelaer K Goaee HOBHIM. KpoMe paszpereHHUS MHCEM
o aapecaM BO3MOKHO TakoKe Pa3AeACHAE NHCeM OO PAasSHEIM AITHKAM,
HAMPHMED OAKH ANTHK MOXKET HCIOAL30BATLCSA AAS 9ACTHON IePeTHCKH
TOABLKO ABYX 9eAOBEK.

AnpaaormuHo paboTaeT MeXaHM3M COOOINeHHH — onepalHOHHasd
CHCTEMA BEIASAAET CHENHAARHY) OOAACTE DAMATH, B KOTOPOH XPaHAT-
€A MOCASAOBATEALHOCTH COODIIeHHH — TaK Ha3hIBaeMble D9EpPeAr CO-
o6LIeHWH, B KOTOPHIE IPONECCH] MOTYT HOMENIATE CBOM COOGLIeHH,
KaK B TOYTOBHe AHKH. Kakape cooSlieHHe COCTOMT H3 YHCAOBOTO
HASHTH(HEATOPA K GAOKA AAHHEX, HECYLIETO IepepaBaemMyio Hudgop-
Mammio. [ToMelnieEne AaHHEIX B CIepeAb H MX H3BACYEHHE H3 O9epejH
waet no npuAnpay FIFQ (first in — first out), T.e. 13 ouepeAM IepBRIM
HM3BAEKAeTCA caMoe crapoe coofmeHne, OAHAKC MOCKOABKY KaRADe
COODINeHne B OUepeAl EMeeT HASHTH(MUKATOD, TO MOXKeT HIBACKATRLCH
H caMoe CTapoe cooGILIeHHe ¢ 2aAAHHEIM HAEHTH(PAKATOPOM, ROTOpOe
coBceM He o0g3aTeAbHo 6yaeT cAaMEIM CTaphIM CooSlleHHeM CPeAH BeeX
coolmenmit ouepeau (puc. 10.6).

Taxum oOpa3zoM, onepaniioHEas CUCTeMa rapaHTHPYeT COXPaHHOCTh
cooGIIeHH M BO3MORHOCTD MX o0paloTKH B IOpAARKE HOCTYOAEHHS
B O4YepeAb, OAHAKO He MOXKeT FapaHTUPOBATE TOro, 4YTo coobienune 6y-
AET H3BAGUEHO U3 OUE€DEAH HMEHHO TEM IMPOIeccoM, AAA KOTOPOrC OHO
TIpeAHA3HATAAOCD. JTO CBA3AHO C TeM, YTO BMASHTH(DHKATOP H3BACKa-
eMOr0 COO0IMeHNS 3aAaeT Npouecc-TIOAYHaTeAR,

Cuepeau cooGimeHHH B CooGIMIEHN B KX CYIIECTBYIOT HE3aBHCHMO
OT MCHIOAB3YIOIEHX MX IpoteccoB. Takum o6pas3oM, BOSMOMKHA CUTYanusd,
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Tabanma ogepeaeis Ouepepst cooluleHai

coobieHitt
ID cgepean =0x156 5 text1 I-—— 10 | text2 3 text3
ID ozepean = 0xABO 3 textA 12| textB

Puc. 10.6. Crpykrypa ouepened cooGLLIEHWH

KOTAA MpoLecc-0TIPaBHTeAD IoMelnaeT coobIMeHNe B 09eDeAh B 3aBep-
LIaeT cBoe BhINcAHeHue. [Tporecc-noAyYaTeAl IOAYYHT 3TO cooblleHIe,
HeCMOTp4A Ha TO, 9TO NPONEeCcC-OTIPABATEAE YIKe HEAOCTYIIEH.

Kaxpaan ovepeat coobueHHt MoXeT HCIOAB3OBATLC HECKOABKHMH
IpoleccaMi, TOMeIAIOIUMHE COOOUIeHUS B OYEPEAD U A3BACKAIOIUMH
WX M3 OY€PEeAH He3aBUCHMO APYT OT ApyTa. [IpH 3TOM OGRYHO KARALIH
M3 [IpolleccoB HCHOAR3YeT cBOH Halop HAeHTR(PAKATOPOB AAR coobme-
HHil. OAHAKC, eCAM HECKOABKO NPOLECCOB HCIOAB3YIOT OAHH M TOT 3Ke
MAEHTHOHKATOP, MOTYT BO3HMKHYThH CUTYALHH, B KOTODEIX cCoobmenns
Pa3HLIX OTIPAaBHTEAEH GYAYT IepeMelIHBaThCA.

Bo3MoKHaA CHMTyalud, KOTA® HECKOABKO IIPOLECCOB OAHOBPEMEHHO
NOMEIIAIoT B 0YePeAb ABA COOBINEHHS C OAMHAKOBRIMH HACHTH(DHRATO-
pamu. [TopgAOK NoMeNIeHHI 3THX coodIeHl B odepeah GyAeT pous-
BOABHHM M 3aBHCHT OT PeaiH3aliNe SApa ollepalMOHEOH CHCTEMEI.

Apyras cuTyalisa BOSHHKAET B TOM CAyYae, KOTAQ HECKOABKO IIPOIIeC-
COB CAHOBDEMEHHO IHITAIOTCA NOAYTHTE H2 odepeAl nociealee coo6-
IIEeHNE C 3aA3HHHM HACHTH(HHKATOPOM. [IOpAAOK BHAAYH coo01e i
TIpoIieccaM TaKkkKe He ONPEASASH H 3aBHCHT OT peaiu3anuu sapa OC.

OGHYHO TaKNe CUTYAI[HH HE NPEACTABAAIOT COGOM CepheaHoi npo-
OAEME, ICCKOABKY TIPHM aKKyPaTHOM NPOEKTHPOBAHHH BCe [apH Ipo-
IfeccoB, 0GMEeHHBAIONIUXCH AAHHEIMHA YePe3 OAHY OUepeAh, ACITOALIYEOT
HenepeceKalolpecss MHOKECTBA HAeHTH(HURATOpoB. Co3AaHHAS Ode-
peAb CyIllecTBYeT ¢ MOMEHTa ee Co3AaHuA nponeccoM OC M AD MOMeH-
Ta €e ABHOTO YHUYTOAKEHUS IIPOLecCcoM, AMEICITHM Ha 3TO IPaBo, HAK
AD MOMeHTa 3aBeplieHHR paboThl OC. BpeMsa >XU3HH odepeAr MOKeT
OBITH AOABIE BpeMEHH RH3HH IIPOIECcca, COZARBIIETO e,

TapameTpsl ouepepell coobilleHHNI ONPEASAAIOTCA NTapaMeTpaMH
kermel. msgmni, kernel. msgmax u kernel. msgmnb. IMTapamerp kernel.
msgmni onpeaeAieT MAKCHMAABHOE TUCAO HAEHTH(QHRATOPOB odepe-
ael coobmeHul, kemel.msgmax — MaKCHMAaAbHEI pasMep coobie-
Hu4 B OaifTax, a kernel. msgmnb 3apaeT MAaKCMMAABHEIF pa3zMep odepe-
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AH B GaifTax. 2TH napaMeTphl MOJKHO ONIEPaTUBHO A3MEHHTD, BOCIOAB-
30BABHINCE (halfraMH, PAacCTIOAOReHHEIMH B ¢alA0OBOH cucTeMe /proc.
DAS DTOTO MOFKHO HCIIOAB30BATE KOMAHAR!

echo 2048 > /proc/sys/kernel/msgmax
echo 4096 > /proc/sys/kernel/msgmni

AAs TOTO ITOGH COXPAHMTE 3TH H3MEHEHUA B CHCTeMe M IOCAe Ie-
pe3arpy3KH, HeoSGXoANMO BPYYHYIO 3aHECTH HOBHE 3HAYEHHS STHX Na-
pamerpos B daiia /etc/sysctl.conf, BcTaruB B 3TOT daiia CTPOKK BHAA
«kernel. msgmnb=8192», MAH BOCHOAB3OBATLCA KOMAHAOH sysctl -w
< paramer>=<value>, HarpuMep sysct] -w kernel. msgmnb=8192,

INoAydwTE MHGpOPMAIHIO O TEKYINeM 3HA9eHMH MapaMeTpoB odepe-
Ae#l coobmeH MOXKHO € TIOMOILLIO KOMaHAR ipces -Iq:

$ ipcs -1g

------ Messages: Limits ------—-

max queues system wide = 496 // MSGMNI
max size of message (bytes) = 8192 // MSGMAX

default max size of queue (bytes) = 16384 // MSGMNB

AAST IPOCMOTPA BCeX CO3AAHHEIX HA AAHHEIN MOMEHT ouepeAei B CH-
CTeMe HCIOAB3YETCH KOMaHAa ipes. Byayun sanymesHol Ge3 mapame-
TpOB, KOMAHAA BEIBCAMT BCE CO3AAHHBIE YIAaCTKH obIIeH NaMaTH, ceMa-
dopu 1 ouepear. Aad IPOCMOTPa COIAAHHEIX OYepeael HeoOXoamMo
3aIyCTHTh H3 KOMAHAHCH CTPOKHM ipCs € TapaMeTpoM -

$ ipes —q

—————— Message Queues ————-———-

key msgid owner perms used-bytes messages
0x000001£4 O admin 644 20 1
Oxlcda78da 486 root 600 18920 211

10.4.1. CrpykTypbl AaHHBbIX gns coobweHuin
B8 UNIX

Bces caykeGHasa nHgopMalig, OITHCEIBAIOIAA CYIIIECTBYIONIHE B CH-
CremMe ouepeaud CoOOLIeHMH, HAXOAWTCA B TabAUIle ouepeaell cooblne-
HHH, Xpaudmeiicd B naMaTH sapa OC. Kaxaas 3anuch b Takoi TabGAHLe
OIKCHIBAET OAHY OYePeAL H COASPIKUT CACAYIOILYIO HHDOPMAITH)!

B HASHTH(PHKATOP 0YEDEAN — IEAOE THCAO, NOZBOASIONIEE OAHO3HAY-

HO MAeHTUOHIHMPORATL odepeab. MaenTHdHUKaTOp OIpHCBAWBALSTCH

OUEPEAH COZARIOIIMM e€ NPCIeccoM; IPoLecchl, paboTalonue ¢ oge-

199



PeARIO AAT OOMEHA AAHHEIMY, MOTYT ACHOAB30OBATE BTOT MAEHTUDH-

KaTop AN NOAYIeHHI ACCTYTIA K O4eDeAH;

s UID u GID cosaaTean odepepy — nponece, EUID xoroporo copnaaa-
eT ¢ UID cosapaTers oYepeAM, MOXKET YIIPABAAThL O9EPEABIO: H3Me-
HATEH ee NapaMeTpPhl HAHM YARAHTE ee;

® PID npoljecca, KOTOPEIH IIOCASAHMM IIOMECTHA coofilleHHe B OYe-
PeAE, H BpeMs 3TOr0 COOLITHA;

m  PID opogecca, ROTOPRIA MOCACAHUM CIHTAA COOOIIeHHEe H3 OIePeAH,
H BpeMf 3TOro CoOBITHS;

B yKazareab Ha OGAACTE AMSATH AAPA, B KOTOPOH COACPARKTCH AMHEIH-
HEIFl CIIMCOK C CoobileHNAMH, XPaHANIHMHACA B o9epeAl. Kamabli
SAEMEeHT TAKOI(Q AMHEHHONY CIHCKA COASPRKHT AAHHEIE COO0IeHnA
H ero vaeHTHOUKaTop. KpoMe Toro, 3AeMeHT CILICKA COASDRMT CAY-
AxebHyro nAadopMalHio — pa3Mep coobinerud B HaiTax ¥ yKa3aTeAb
HA CAGAYIOUIMH 3A€MEHT AHHEeWHOIrO CHMCKa. [10CAeAOBATEeABHOCTE
3AEMEHTOB B CIIHCKE OIPEAEASET NOCASADBATEALHOCTE COOGIIIeHHE
B O9epeaH.

AAd OTPaHHYEHHA AQCTYTIA K O4YeDEAAM HCIIOALIYETCS TAKOH Xe Me-
TOA, 3aAAHWA NIPAB BAAAECABILA-TIOALIOBATEAS H BAAABGABIA-TPYIIE], KaK
¥ AAq aiiroB. MaKCHMAaABHOE KOAHYECTBO OYepepeH, MaKCHMAABHEIN
pasMep ocYepeAH H cooBIe N 3aAa0TCA KOHCTAHTAMH, OIIPEACATEMEL-
M gapoM OC,

IlpH noMeleEnH COOOIIEHHA B OYEPEAL CO3AAETCH HOBEIM 3ne-
MEHT AHHEeHRHOIC CHHUCKA, B KOTOPEIH DOMellaloTCd AAHHEIe COOOIeHUs
¥ mAeHTHDUKATOp. [TOCKOARKY AQHHEIE COOOIIEHAA U HAEHTH(HKATOP
KOIHMPYIOTCA U3 SAPECHOTO IPOCTPAHCTBA Npoliecca B aaApecHee IIpo-
CTPAHCTBO IIAMATH AAPd, NPOLECC-OTNPABMTEAE MOJKEeT JABEpPILHTH
CBOe BLINOAHEeHHe B A1000H MOMeHT — cooblIeHNe B OYepeAl OCTaHeT-
CH HETPOHYTHIM.

10.4.2. CuctemHbie Bbi30Bbl ANA paboTh
¢ cooBuleHnAMM

Hurepdelic arsa pabota ¢ coobmennamu 8 UNIX oweHs BannoMuHa-
eT uHTepdeiic Ard paboTHI € haiiraMH — B HeM CYLIECTBYIOT (PYRKIIHH
AASL CO3AAEMA OOLEKTa, 3aIHMCH 1 9TeHIsT H3 HEro AGHHRIX H YIPaBACHUS
ero cocTosHEeM. Aas Dafir0B B POAH 00BEKTOB BEICTYIAIOT COGCTBEHHO
daifAEl, B poAM AAHHEIX — TeKCTORHE MAW ABOHMHEE cTpoxu. Cocros-
HMe ¢aiira — npapa ¥ Pe’KAM AOCTYIA K HeMy. Aas COOOLIeHHH B POAR
00LEeKTOB BHICTYTIAIOT OYepeAr CoOOIeHHI, B POAM AAHHEIX — CaMH
COOGLIEHNA, COCTOAHNE OUePeAN ONpepLAaeT DPABA M PEKUM AOCTYIA
K Hefl.
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COOTBRETCTBRHHC ITOMY CYLLECTBYeT YeTHPE OCHOBHEIX (WYHKUMH
AAf paloTH ¢ ouepepami. Bee atu yHKUEY TPeGYIOT BKAIOYEHNA 34-
TOAOBOYHHIX dhaftaoB sys/types.h, sys/ipc.h v sys/msg.h:

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

#include <sys/msg.h>

int msgget { key_t key, int flag);

AAT COBAGHHSA OYEPEAH BAM A OTKPHITHS CYIIECTBYIOILIEH CAYIRKHT
dyuxuua msgget(). B kavecTse napameTpa key 3Toil pyRKIpHH IIepeaa-
eTCH YHHKAABHEIA YHCAOBOH HAEHTH(DMKATOD OYEPEAH (AHAAOT HMEHHK
daiira p aHarOrITTHOM GyHEUMHE fopen() Aaa paboTH ¢ daiiaarm). Ecan
33AATE B KauecTre napamerpa key koucrauTy IPC_ PRIVATE, To GyaeT
CO3pAHA OYepeAh, KOTOPAaA CMOXKET HCHOAB3OBATECH TOABKO COSAABIITAM
ee mponeccoM, [Tapametp flag 3apaeT napaMeTpsl CO3AAHHA OUEDEAH.
Ecan B xayecTBe napaMeTpa nepepaHa xotcranrta [IPC__CREAT, To BuI-
30B msgget co3pa€T OUEePEAE C 33AAHHEIM YHHKAABHBIM UACHTH(DHKATO-
POM. AAS OIIpeAeAeHHS pas AOCTYIIA K O¥ePeAd CAeAyeT COBEAMHHTD
koHcrauTy [IPC_CREAT c gudposoit dopMol 3aMACH Ipas AOCTYHA,
HAIpUMEp, CACAYIOLTHM obpa3oM:

m_id = msgget (500, IPC_CREAT | 0644);

Flpy 3TOM NpaBC I 3apaeT BOIMOXKHOCTE CHHTHIBATE COOOIEHHS
U3 OYepeAH, IPAaPO W — HOMEIATh COOB1eHN B OUepepk, 4 IPAB0 X —
YHIPABAATE apaMeTpaMi OuepeAH.

Oyuxuua msgget() BoIppaaeT ASCKPHIITOP OIEPEAH, KOTOPHIA MO-
JKeT 3aTeM HCIOAL30BaThCA PYHKUMAMH TOCEIARK B NpHeMa coobie-
HHI1 (AHAACTOM 3TOTC ASCKPUNTOpa AAA paGoTH ¢ dafiraMB IBASIETCS
chaiirorriil poeckpuntop THna FILE*). EcaAM B KageCTBe mapaMeTpa (pyHK-
nuu msgget() mepeaaTs 0, TO OH& OTKpOET 0IepeAh C 3aAAHKKM HASH-
TH(hHKATOPOM M BEpPHET ee AeCKpHOTOp. Ecan 00BeAMHHATE NapaMeTp
co3paHudg odepead ¢ KoHctarTol IPC_EXCL M coapaHNe MAN OTKPLITHE
OYEepPEAH OKA3AA0CE HEYAAYHRIM, (PYHKIMA Bo3BpalnaeT —1.

CoobleEns NPEACTABASIOTCA B BUAE CTRPYKTYPH], HMEIOMIEH CASAY-
oy dopmar:

#define LENGTH 256

struct message

{

long m_type;

char m_text (LENGTH];
}
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AAHHHOE neaoe m_type 3apaeT HAHTH(RHKATOP THNA COOBIEeHHY,
MAaCCHE CHMBOACB m_text — Texcr cooOmenus. Koncranra LENGTH,
33AA101AA MaKCHMAaABHO BO3MOXKHYIO AAHHY o0paGaTEIBaeMOro Ipo-
rpaMMo¥ cOO0IIEHH (B pacCMATPMBAEMOM IIpUMepe — 256 CUMBOAOB),
AOAKHa OhITh MeHBIIE€ MAM paBHa CHCTeMHOH KoHcTanTe MSGMAX,
KOTOPAad 3aAdeT MAKCHMMAARHO BOZMOJKHYIO AAHHY cooblleHHs, moMe-
LIAIOLIETOCA B OUEPEAD:

int msgsnd (int msgfd, void *msgPtr, int len, int
flag} :

AAg DOCHIARH COOOIIEHH B GYepeAh CAYRMT VHKITHA msgsnd(), KoTto-
pas B KA4YeCTBe napaMeTpa msgid npHENMaer ASCKPUITTOD O4ePEeAH, IIOAY-
YeHHEIN B Pe3yAETATe BhI30Ba msgget(); B KadecTse msgPir — yxasaTeAb
Ha CTPYKTYPY AAHHELX, COAEpIRaIyIo coodmenue; napamerp len sapaer
AAMHY 3AeMeHTa m_text coobmenus. Ecau B KauecTBe mapametpa flag
nepepaerca 0, 3TC 03HAYAeT, YTO BHIIOAHEHHe ITPOIecca MOXKHO IIPUOCTa-
HOBUTE AQ MOMEHTA YCHEITHOro NOMENIeHHs CoobIIeHHs B odepear. Ta-
KadA MPHUOCTAHOBKA MOJKeT OHITH CBsA3aHa, HapHMep, C TeM, YTO oYepeAb
co0GIIEHMH B MOMEHT BRI3ORa msgsnd () nepenoaneHa # HeoGXOAMMO 1O~
ACPKAATE AQ TEX NMOpP, NOKa M3 04epeAH He GYAeT M3BACYEHO ACCTATOYHOS
KOAHYEeCTBO coobmennit, ocpoGoKAAIOLTX MecTO B Hell. EcAH B KauecTpe
napaMetpa flag yrasate koucTanTy IPC_NOWAIT, 10 B cayyae Heobxo-
AMMOCTH OKUAAHHY BRINIOAHEHWe (PYHKIHH [IDEepPhIBAeTCS M OHa BO3Bpa-
maeT —1, KaK B CAy9a€ HeyCNeNTHOr) BRIMOAHSHHA ONepalq.

Chaepyiomas IporpaMMa CO3AaeT DYePeAlb H HOCHAZET B Hee Co00-
eHHe!

#include <stdio.h>
#include <string.h>
#include <sys/ipc.h>
#include <sys/msg.h>
#include <sys/types.h>

struct message

{

long length;

char text[256];

} my _msg = { 25, "Sample text message" };

int main{)

{
int fd;
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fd = msgget (500, TPC_CREAT | TPC_EXCL (0644 );

if (fd '=-1)

{

msgsnd{fd, &my msg, strlen{my msg.text}+l,
IPC_NOWAILT) ;

}

return 0;

}

B npuBeAeHHOM NPHMEPe BBEAEHA NTpoCTas 00paboTKa HeyCIelHo-
Io KOA@ BO3BpaTa (pyHKIIMH msgget() — B cAydae HEBO3IMORHOCTH CO3-
AAHHA O4YepeAl (HaIpHMED, eCAH HePenoAHeHA CHCTeMHad oOAACTE Ha-
MATH, BHAGACHHAS AASL XpaHeHHs ouepepeil, HAK eCAM OYepDeAb C TAKHM
YHCAOBHIM HASHTH(IHKATOPOM YKe CYIECTBYeT) COOBIMeHue B OYEPEAR
NOoCcAAHO He GyAeT.

AAd ToAyYeHHs COOBIIEHHA U3 OIePeAH CAYRUT (PYHKITHA msgrev():

int msgrev{int msgfd, void *msgPtr, int len, int
mtype, int flag);

B KavecTee napameTpa msgfd el nepepaeTcas AGCKPHATOP CUEpEAH;
napameTrp msgPtr onpeaeaseT yrazaTeab Ha 0OAACTh HAMATH, B KOTO-
pyto GyaeT moMelleHoO NMOAyYeHHOe coolInerHe; mapaMeTp len 3apaer
MaKCMMAABHO BO3MOJKHYK) AAMHY TEKCTOBOM 9acTH NPHHHMAeMOro
coobmeHnd. 3HaTeHHe Mtype 3aAaeT THUI COoDIeHUA, RoTopoe GyaAeT
NPHHATO. 3TOT NApaMeTp MOXKET IPMHUMATE CACAYIOLIHE 3HAYSHHS!

8 0 — m3 ouepeAH GYAST DPHHATO CAMOE CTapoe coofmeHue AIGOro
THIIA;

8 NOACKHTEABHOE IeA0e THCAO — U3 ouepeaHd ByAeT IPHHATO caMoe
crapoe coo0IIeHre C TUTIOM, PABHEIM 3TOMY YHCAY;

B OTpPHLATEABHOE IeA0e YMCAC — K3 ouepeaH OYAeT NPUMHSTO caMoe
crapoe CoO0LIeHAe C TANOM, PABHEIM HAM MEHBITUM MOAYAA 3TOTO
yHcad. Ecau cooOimeHME, YAOBACTBOPSIOIINX 3TOMY KPHTEPHIO,
B OYepeAn Goaee OAHOIO, TO GYAET IPHHATO COO0IDeHHe, UMelolIee
HaMMeHbIIee 3JHaYEeHHe THIIA,

B xauecTBe napaMerpa flag Mo>KHO yKa3ats 0, B 3TOM Caydae OpH OT-
CYTCTBHMM cooGilleHUI B OYepeaH Npollece IPHMOCTAHOBHT CBOE BLINOA-
HeH¥e AC noAydeHnAd coobmenus. Ecall B KauecTBe mapaMeTpa yKas’aThk
xoucraury [IPC_ NOWAIT, To B cAydae OTCYTCTBHA AOCTYIIHEIX AAS IIPH-
eMa co0o0lIeHMI B QuepeAr Npoliece IPOACASKHT CBOE BHIIOAHEHHe,

D yHRUMS BEO3BPAIaeT KOAMYECTEO NPUHATHX GaiTOB TEKCTOBOH da-
CTH COOBIIIeHN B CAyYae YCIEeIHOTO €TI0 IOAYYeHIT MAHM —1 B caydae He-
YCHeNHOTQ, HAaPAMEP eCAH AAUHA COODIeHUA NPeBRIIaeT AAUHY, YRA-
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3aHHYIO TapaMeTpoM len, Aas TOrO aroBh MPEAOTBPATHTE ITY CHTYVAITHIO
M IIPHHATH XOT#A OE NepBhie len CHMMBOAOB, B KayecTBe napamerpa flag
MOJKHO yKa3arh KoHcrarTy MSG__NOERROR. Bee ykasaHHEIE KOHCTaH-
TEI MORHO CGHEAHHATE IPH IOMOION NOpaspaaHoi onepanuna UAN,

Chepy0Imas mporpaMMa NpHHEMaeT coobleHne, KOTOpPOe IoMe-
CTHAA B C9epeAb NPEAHAYINAA TPOrpaMMa, B BRIBOAHT €r0 TEKCTOBYED
9acTs Ha 3KpaH:

#include <stdio.h>
#include <string.h>
#include <sys/ipc.h>
#$include <sys/msg.h>
#include <sys/types.h>

struct message

{

long length;

char text[256];

}my msg={0, "-rmrrem—me—— e "y

int main()

{

int fd, recv_res;

fd = msgget (500, IPC_EXCL );
if (fd !'= ~1)

{

rcv_msg = msgrcv{fd, &my msg, 1024, MSG_NOERRCR) ;
if (rev_msg !=1)

{

printf ("%$s\n", &my msg.text)
}

}

return 0;

}

B cay4ae HeyCIelWHOTC NOAYYEeHHA cOOOIeHN MPorpaMMa HIT4ero
HE BBIBOAHMT Ha 3KpaH.

AAd YIpaBA€HHS OYeDeAbIo H NOAYIEHHS ee NapaMeTpPOB CAYIKHT
hynxaua msgetl():
int msgctl (int msgfd, int cmd, struct msqid ds
*mbufPtr) ;

B KayecTpe mapaMeTpa msgfd eii nepeaaercs ASCKPUOTOP OYepeAH;
napaMetp mbufPir japaer mapaMeTpH YIPABACHHA OUSPEARIO; Mapa-
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meTp cmd 3apaeT KOMAHAY, KOTOpas BRINOAHSAETCS Hap odepeasbio. [1a-

PaMETP MCRET NPHHEUMATE CAGAYIOITHE JHAYCHHN:

B JPC_STAT — RonMpoBaHMe YIPABAAIOIIMX DapaMeTpPOB odepepH
B CTPYKTYPY, YKa3aTeAb Ha KOTOPYIQ HNEPEAdeTCd NapaMeTpoM
mbufPtr;

8 IPC_SET -- 3aMena mapaMeTrpoB OYEPEAH TEMH, KOTOPHE COAEP-
JKATCA B CTPYKEYPe, YKa3aTeAb Ha KOTOPYIO HIepeAaeTca NapaMeTpoM
mbufPir. Ard yCOEITHOro BRIMTOAHEHHS 3TOH OINEPANHH IMOAR3IOBA-
TeAb AOAKEH OBITH AHMDO NOAbL3OBaTeaeM root, AHMOO CO3AATEAEM,
AM00 HASHEYCHHEIM BAAAGARLICM OMEDEAH;

8 [PC_RMID — yaareHAe OYePEAM M3 CHCTEMEL. AAM YCIISIITHOrO BhI-
TIOAHEHMS 3TOM OIepaniH MOABICBATEAL AOAKEH ORTHL AROO MOAD-
3oBareaeM root, AnGo cozparerem ouepept, AHG0 Ha3HATEHHHM BAG-
AeapneM odepepd. B ravecrBe mapamerpa mbufPtr B sToM caywae
nepeaaerca NULL.

CTpyKTypa msqid_ ds 3apaeT caeayiolire IApaMeTPEl QUepPeAH CO-
oOmeHnn;

struct msqid_ds {
struct ipc_permmsg_perm; /* mpama mocTyna K odepenyu */

struct msg *msg_first; /* ykaszaTenb Ha Nnepsoe
cooBmweHue B ouepenn */
struct msqg *msg_last; /* ykasaTene Ha nocaegHee
coobBmeHue B ouepenn */
time_t msg_stime; /* BpeMs NoclenHero BH30BA
msgsnd */
time_t msg_rtime; /* BpeMs NocleRHerc BH30BA
msgrev */
time_t msg_ctime; /* BpeMsa nocnemHeroc

MBMEeHeHMs ouepeay */
ushort msg_cbytes; /* CyMMapHEIT pasMep BCex
coolueHnt B odyepenmn */
ushort msg_qnum; /* xonmmuecTBO coobmeHuii
B ouepemu */
ushort msg_gbytes; /* MAKCHMaNBLHEI pasMep
odepedn B GanTax */
ushort msg_lspid; /* PID nocnenHero nNpouecca,
YMTABLErO 3HadYeHUe
us ouepemn */
usheort msg_lrpid; /* PID nmocnemHero npolecca,
IMCABNEro SHAYeHME B odepenb */

}:
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CaeayoIIas DPpOTPaMMa HAAICTPHpYeT OOGMEH AAHHEIMH IIPH MO~
MoIIM COOBIEeHUH MeRAY ABYMA npoiieccaMn, [IporpamMMa DOpoKAdeT
ABa NpOUecca — NPORecC-pOAMTEAL i HpOoRecc-NOTOMOK. POAHTEAR I10-
CHIAAEeT HOTCMKY co00IeHns B BUAe OYKE AQTHHCKOTO aadaBHTa, THI
KaXA0ro coobienus — HoMep Gykeu. [ToToMOK NpHHHMaeT 3TH co0b-
IeHHu% B 00paTHOM nopasxe. MaeHTH(MOURATOD ACTICAB3YEMOH OUYepeAr
cooTBeTcTBYeT PID nmpollecca-poAMTeAs:

#include <unistd.h>
#include <stdioc.h>
#include <sys/types.h>
#include <signal.h>
#include <sys/ipc.h>
#include <sys/types.h>
#include <sys/msg.h>

struct message
{

long type;
char text[10];
}:

int main ()

{

pid_t pid;

int qId;

char i;

int *status;

struct message my message;

setvbuf (stdout, (char*}NULL, IONBF,0}:;

switch {pid = fork() )
{

case -1:

perror ("Bad fork\n");
_exit(l);

break;

case 0O:

/* Teyo noromra */

/* XmeM, noka poOWTenb BalolHMT ouyepenk */
sleep(l0);

/* OTKpHTHE CymecTByLuel ogepenn */

qId = msgget (getppid(), 0 );
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if {(qId ==-1)

{

printf{"Unable to open queue\n"};
_exit(0);

}

printf({"r> ");

for (i=26;i>0;i--)

{

/* Mpuewu cooBueHrt B oBpaTHOM NopAIKe */

msgrev(qIld, émy message, 2, i, MSG_NOERROR) ;

printf ("%d:%s ", my_message.type,
&my_message.text);

}

printf{("\n\n\n"};
/* YoaneHue cuepenu */
msgctl {gId, IPC_RMID, NULL);

_exit(0);

break;

default:

/* Tenc poguTena */

printf {"Queue ID: %d\n",getpid(}}:

/* Coasganue ouepenn */

gld = msgget (getpid (), IPC_CREAT | 0666 );

if (gld == -1)

{

printf ("Unable to create queuei\n");
kill (pid, SIGKILL):

_exit(0);

}

printf("s>");

for {i='A'; i<='Z2"; i++)

{

/* CozmaHme cooBmeHns */

my message.type =i - 'A' +1;

my_message.text[0] = i;

my_message.text[1l] = {;

print ("%d:%s ", my_message.type,
&my message.text):

/* loMemenMe CooBmeHUA B ouepens */

msgsnd {gId, &my_ message, 2, 0);
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}

printf ("\n\n\n");

/* OXMOaHMe BaBEPUSHMA NOTOMKA */
wait (&status)};

return 0;

}

}

B pesyarraTte paBoTH 3TOH NMPOTPAMMEL HA 3KpaH GYAET BLHIBEACH
CACAYIOIINH TeKCT:

Queue ID: 3952

s> 1:A 2:B3:C4:D5:E6:F7:G8:H9:1I
10: 7 11:K 12:L 13:M 14:N 15:0 16:P 17:Q
18:R19:820:T 21:U 22:V 23:W 24:X 25:Y
26:Z2

r>26:2 25:Y¥ 24: X 23:W22:Vv21:020:T 19:5
18:R17:0 16:P 15:014:N 13:M12:L 11:K
10:3J9:I18:H7:G6:F5:E4:D 3:C2:B1l:Aa

Co CTPOKH «5> » HAUMHAIOTCA COOGIEHHNS, IOCHAAEMEIE POAUTEAEM,
CO CTPOKM «r>» — IpHHMMaeMEle TOTOMKOM. Aaiee Ha 3KpaH BLIBO-
AWTCA IIapa HACHTHGUKATOP-TEKCT B TOM NOPSIAKE, B KOTOPOM coobie-
HUEe TOMEeIaeTCq B OUepeab AW HaBAeKaeTcd U3 Hee.

(AN CEMA®OPLI

10.5.1. OcHOBHbIE NOHATKSA

Oana 13 HapGoAee BAUKHEIX 3aAad NPH MEXIPOIECCHOM B3aHMO-
ASHCTBUM — 328Aa494 CHHXPOHM3AIMH BEIDOAHeHHS IpoleccoB. [Toa
CHHXPOHM3A1NEH B IePBYI0 OYepPeAb MOHHMAETCS HapaAleABHOE BhI-
NOAHEHME HeCKOABKHX IIPOLeccos, IPH KOTOPOM BHIIOAHEHHE oIpeae-
APHHEIX Y4aCTKOB KOAA MPOM3OHAET He DaHee TOTO MOMEHTd, KaK Bce
OCTAaABHRIE IIPONECCH IPHAYT B COCTOAHME rOTOBHOCTH.

Hanpumep, IpH NapaAA€ABHOM BEMNHCACHHHA ONPEACANTEAS MaTpH-
U IO MUEOPaM, NPH KOTOPOM KAXKABIH MMHOpP BEIMMCASETCA CBOHM
NpOLECCoM, IePEX0A K MEHOPY OOABIIErO NOPAAKA BOIMOKEH TOABKO
TOCAE TOY0, KaK BCe IIPOIecCH 3aXOHYaT BRYHMCASHMA M IOAYYAT pe-
3yABTaT. COCTOHYUE TOTOBHOCTH APYTHX IPONECCOB OTPEAeAsieTcs IpH
IMOMOILHA IIOCHIAKK YBEACMASHHSA O FOTOBHOCTH. ADYTUM HPHMEpROM,
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TpebylolMM CHEXPOHHU3AIMH, SBASETCA AOCTYI HECKOABRMX HapaA-
ASABHO paboTaloIEX IPoHeccoB K OAHOMY HepasAeAdeMOMY Pecypcy.
B AaHHOM cAyYae NOA CHHXPOHH3aNHNeH NOHHMAaeTCs YIPAaBASHHE AQ-
CTYIOM TAKMM 06pa30M, 9To6E B OAWH MOMEHT BpeMeHH AOCTYI K pe-
CYPCY HOAYYaA TOABKO OARH NPONEce.

OanH B3 HauboAee YaCTO NPUMeHsIeMEIX MEXAHH3MOB CHHXPOHH3a-
IIAA — CHHXPOHW3aIUS IPH TOMOIMH ceMadopoB.

[Mpocreiimpi ceMagop IpeacTaBAAET CoO0HR Gaar, 3Haverue ) koTo-
POroe COOTBETCTEYET 2alPeTy Ha ACCTYIL, a 1 — paspellleHHIC Ha AOCTYIL.
IMepea AOCTYTIOM K PECYPCY IPOIIecC AOAKEE IPOBEPHTE 3HaYeHHe Cce-
Machopa H, eCAH AOCTYT pa3pellieH, YCTAaHOBUTL 3HAYeHWe ceMadopa 0
AMS TOTO, 9TOGH 3a0A0KHPOBATD ACCTYT K PECYPCY APYTHM HDOLIECccaM.
IMocae oxoEYaHHE UCTIOAB3OBAHNS PeCypca IPOLece ONAThL YCTAHABAM-
BaeT 3HayeHHe ceMadopa 0. Taro# cemadop mMoAyIHUA HaspaHMe «bu-
rapusttd cemachop».

Kpome OmEHapHEX cemMaGopoB CYyWIECTBYIOT TaK Ha3HBaeMHeE
ceMagopH-CYETIMKH. 3HaYeHHe 3Toro ceMadgopa npeacTasageT cobom
HEOTPHOATeARHOe Ieace HHcAO. Haa TakuM ceMadopoM oOpepeAeHO
Ape oneparmy. Onepanua V (or roarasackore Verhogen, wacro ofo-
3HavaeTcesd Kak wait) ocTaHaBAHEaeT BHIIOAHEHHE IPOIeCcCa B CAYIAE,
€CAM ero 3Ha9eHHe MeHhle AnGo PaBHO HYAIO, AW YMEHEIHaeT 3Hatde-
HHe ceMadopa Ha eAMHHITY B TPOTHBHOM cAy4ae. Onmeparua P (or roa-
AQHACKOrO Prolagen, sacto 0603HadaeTcs KaK post) yBeAHuHBaeT 3Ha-
YeHHe ceMadOpa Ha AHHHHY H YBEAOMAAET OCTAHOBACHHEIE MPOIECCH
06 yBeAMYeHHH 3HaYeHHA ceMacdopa, BEISHBaA NOBTOPDHYIO NPOBEPKY
3HaYeHUA,

Cemacoppl-ciemyuKt CAYRAT AAR COBMECTHOTO AQCTYIA K OIpa-
HUYeHHOMY KOAUYECTBY OAHOTHIIHHIX PeCypCOB, HapHMep K nedara-
IOINMM YCTPOMCTBAM, NOAKAIUEEHRIM K OAHOMY KOMIEIOTEDY. Koan-
YeCTBO AOCTYIHEIX YCTPOMCTE 3allMCHIBaeTCid B Ka4eCTBE HAYAALHOIO
3HaYeHHUA ceMagopa-CYeTIHRA.

INepea TeM KaK 3aHATH OAHO B3 YCTPOMCTS, IPOLECC BEIIOAHAET HaA
cemacpopoM onepapno V. B cayuae ecan 0CTaA0CE XOTS OB OAHO AOCTYII-
HOe YCTPOMCTBO, 3Ha9eHHE CIeTINKA YMEeHEIIaeTCsa Ha eAMHMITY, OTpa-
Fad TakuM 06pa3oM yMeHEBITeHAe KOARYeCTBA AOCTYIIHEIX YCTPOHCTB.
Ecaul He 0CTAaAOCH HU OAHOTO AOCTYIHOTO YCTPOIMCTBA, BHIIIOAHEHHE
mpolecca IPHOCTAHABANBALTCA A0 TeX 0P, MOKa YCTPOoHCTEO He OCBO-
GOAMTCA H 3HAYEHHME CUSTYHEA He CTAHET MOACJRHUTEABHEIM, [TOCROABKY
ORUAAIOIINX 0CBOOOKALHHA YCTPOHUCTBA NPOLeccoB MOKeT GHITE He-
CROABKO, TO OHHM OPTraHH3YIOTCE B OY€PEAb H AOCTYIL K YCTROMCTEY IIPH
VBEAHYEHUH 3HaUeHWs CYeTIHMKA NMOAYYAaeT NepBHIH B 3TOH ouepepn
Oponece,
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INocae oceoboXAeHHA pecypca (B HallleM cAydae — HeYaTarolero
YCTpOHCTBa} Ipollecc BEIIOAHART Hap ceMadopoM onepanuio P, TeM ca-
MBIM YBEAWYHBAA 3HAYEHHE CUETYHKA Ha SAMHHILY.

AAS HOpMAABHOH paboThl ceMadopoB-cueTIRKOB B UNIX-cHcTemMax
BHIIIQAHAITCA CAGAYICITHE YCAOBHSA:
¥ 3HadeHHe ceMaopa AOASKHO GHITH AOCTYIIHO Pa3sAMYIHEIM IIpOIiec-

caM, DOITOMY AOAIJKHO HAXOAMTBLCH B QADPECHOM IIPOCTPAHCTBE AApa

OC, a He NIpoLeCCa;
® onepalls NPpOBEePKH M H3MeHeHUs 3HaveHWa cemadopa ACAKHA

ORITE PEAAMBOB3HA B BHAE OAHOM aTOMBPHOH ONepaljHH, He IIpepEl-

BaeMOoil ADYTHMH IpolleccaMu. MHade BO3MOXHA CUTYallls IIpepLl-

BaHMA OPOIECcca MeRAY IPOBEPKON H YMEeHbBIIEHHeM 3HAYSHHS Ce-

Madopa, YTO IPHBEAET ceMatop B HelIpeACKAIyeMOoe COCTOHHIe.,

B UNIX-cucTeMaX cyIlleCTBYeT HeCKOABKO HHTepdeficos aast paboTH
c cematopamu. B paHHOM paspeae paccMarpuBaerca HHTep(elic, moa-
BUBIIHMICA paHbIlle APYTHX M TOAYYHBIIHIL Ha3BaHHe «HHTepde#c ce-
madropos System V. B HeM UcIOAR3yeTCH DOHATHE Habopa ceMagopoR-
CYETYHKOB, PAaCCMATPHBAEMEBIX XaX eAHHOe Ieroe, KaKABN 3AeMeHT
Habopa npeacTapadeT cof0H OTACABHEH ceMadop-cYeTIHK, IPH ITOM
ITPY NOMOIIIY EAUHCTBEHHOH OIepAanay Haj, HabOpOM MOKHO H3MEHHTE
3Ha4YeHHS BXOAALUIUX B HaGop ceMadopoB, T. €. CAHOBPeMEeHHO OpHMe-
HUTE HECKOARKO onepamii P man V AauGo oG heAVHUTE 3TH CIIepariii,

AAS CO3AAHHA HAM OTKPHITHS CYINecTByIoIero HaGopa cemacdopos
B UNIX necnoaesyeTcs GyHRINA semget():

#include <sys/sem.h>
/*B Linux - #include <linux/sem.h>*/
int semget (key t key, int num, int flag);

TMapametp key 3apaer uaeHTH(pHRaTOp Habopa cemahopos, ecan
B KaYeCTBe Hero yKasaHa KoHcTaHTa IPC_ PRIVATE; Ha6op ceMadopoB
MOJKET HCIQABIOBATECH TOABKO HNPOOECCOM, COIAABIIMM HAGOp H ero
noroMKaMH. [TapaMeTp num 3apaeT KOARYECTBO ceMadopoB B Habope,
B GoapmmEcTBe UNIX-oao6HEX OC 3TOT NapaMeTp He AOAKEH Ipe-
BEILIATE 25, [TapaMeTp flag MOJKeT HMETh CASAYIOITHE 3HAYeHM !

0 — ecAM cyulecTByeT Habop ceMadopoB ¢ HASHTH(HKAaTOpOM Key,

TO (PYHKIIMA BO3BPAIIAET €ro ASCKPHIITOD;



® [PC_CREAT — coaaaeTcd HoBRIH Habop ceMadhopoB ¢ maeHTH(hHNKa-

TopoM key.

Ecasi konctanta IPC_ CREAT ofnepvmena ¢ KoHerarToil IPC_EXCL
oepalKeil AOTHYECKOTO CAOKEHH, TG B CAyYae, ecAl Habop ceMadopoB
C TAKHM HASHTH(HKATOPOM Y7Ke CYILeCTBYeT, (PyHKnua Bo3Bpamaer —1.
AAS 3apaHME TIPAB AOCTYHA K Habopy ceMadopoB HeoOGXOAHUMO 00LeAH-
HHTE HX BOCEMEpPHYHOE IIPEACTABAEHHAE ¢ OCTAABHBIMHA KOHCTAHTaMH,

Ipaeo pocTyna r aast HaGopa ceMadopoB NO3BOAAET CYHTHIBATD €0
3HadYeHHe, IPABO AOCTYIA W — U3MEeRATE 3Ha9eHne ceMadhopa, a mpaso
AOCTYIA X — A3MEeHATE IlapaMeTpr HaGopa ceMacopoB.

TunuuHHil BEI30B PyRKOHH semget() 6ypeT BRTATACTE CASAYIOIHNM
obpa3zoM:
int sem_descr;
sem_descr = semget {(ftok("A",1), 1, IPC_CREAT |
IPC_EXCL | 0644);

TMocae cozpaamns ceMadopa ero 3HaYeHHe HUKAK He HHHIMAaAUSHPY-
eTcs, OITOMY TIepea HadaAOM €0 HCTIOAR3OBAHHA HeOOXOAMMO NIpH-
CBOUTh HAYAALHOE 3HATEHNE KAKAOMY ceMadopy Hafopa. 3T0 MOKHO
CAEAATE HpH oMo PyHrumy semctl():

#include <sys/sem.h>

/*B Linux - #include <linux/sem.h>*/

int semctl {int semfd, int num, int cmd, union
Semun arg};

[MapaMerp semfd 3apaeT pecKpuntop Habopa ceMadopoE; napaMeTp
num — HoMmep cemadopa B HaGope; cmd 33paeT KOMAHAY, BHIIOAHS-
eMyio Hap ceMathopoM. Heofa3aTeABHEIH 9eTREPTHIM NapaMerp arg 3a-
ARET NapaMeTpPhR KOMAHARL.

CrpyKTypa 4eTBepToro NapaMeTpa CACAYIOINAs:
union semun
{
int val; /* ucnonesyercd koMaHnol SETVAL */
struct semid_ds *buf; /* McnonerzyeTca KOMaHOaMM

IPC_SET u IPC_STAT */
ushert *array; /* ucnoneayercs koMmaHzamm SETALL
u GETALL */
}

OCHOBHEIE KOMaHAH Hapa ceMadopaMu CASAYICIITHE:

IPC_ RMID — yaaasgeT HaGop ceMadopos;

IPC_SET — ycraHapAausaeT napaMeTpel HaGopa ceMadopoB 3Hade-
HUIMH U3 CTPYKTYpHI arg.buf;



8 [PC_GET — cuMTHIBAET 3HaYeHHA NapaMeTpoB Hafopa ceMagopos
B CTPYKTYpY arg.buf;

® GETALL — cYHTEIBaeT BCe 3HaYEeHHA ceMadopoB B MAacCHB arg.airay;

® SETALL — ycraHaBAHBaeT 3HaTeHUs BceX ceMadopoB H3 MACCHBA

arg.array;

m GETVAL — BosppaiijaeT 3sRaveHHe ceMadopa ¢ HOMepoM hum. Ap-
TYMEHT arg He NCHOAb3YeTCH;

8 SETVAL — ycraHaBAMBaeT 3HaYeHHe ceMadopa ¢ HOMepoM num
B arg.val.

B cayyae HeyCIlelIHOTO BEIIOAHEHHS (GYHKITHS BO3Bpalaer -1,

AAsl TOro 9TO0Hl YCTAHOBHTH 3HAYEHHA BCeX ceMaopoB, MOKHO
BOCIIOAL30BaTLCA KoMaHAOR SETALL HAM IHKAMYECKHM BLIZ0OBOM KO-
MaHAR SETVAL:

#include <unistd.h>
#include <sys/sem.h> /* B Linux - #include
<linux/sem.h> */

typedef int semnum;
int main()

{

int i;

int sem_descr;
union semnum arg;
arg.val = 4;

sem_descr = semget (ftok ("A"), 3,
IPC_CRE'.AT § IPC_EXCL | 0644);

for (i=0;i<3;i++)

{

semctl (sem_descr, i, SETVAL, arg);
}

}

PaspeseHpe omepanuil CO3AAHMA M MHHNMAAMIANUH ceMadopoB
MOJKeT IPHBECTH K CUTYal[HH MOHOK, KoTAa HaGop cemMathOpoB yXe co3-
AQH, HO ell[¢ He AHUIMAAWIUPOBAH, a APYTOMH Ipoliece TRITAGTCS €ro KC-
TIOAB30BaTh. AAS TOTO YTOOH NPEACTBPATHTE TAKYIO CHTYAIIHIO, MOKHO
TPAHYARTEABHO HAYNHATE HCIIOAR30OBATE ceMadephl CTYCTS HEKOTopoe
BpeMd IIoCAe X co3paEug. Boaee shdeKTHBHEE, HO M O0AEE CAOKHEIE
¢rocobr HaGeXKaTh TAKOH CHTYAIUM pacCMOTpEHH B [18].

AAT IPOCMOTPA BCEX COSAAHHEIX Ha AAHHEIN MOMEHT ceMadopob
B CHCTEMe HCHOAL3YeTCd KOMAaHAA ipcs, KOTopyro HeoGXoAMMO 3amy-
CTHUTE H3 KOM3HAHON CTPOKU ¢ TapaMeTpoM -s.
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$ ipcs =8

—————— Message Queues —---——--—

key semid owner perms nsems
0x00al684b 0 admin 644 1
OxEEfEELEFE 18 nikita 644 1
OxEfEffffff 24 sergey 644 1

[MTapameTpat ceMadopoB OIPEASAAIOTCH COCTABHBIM IapaMe-
TpoM kernel.sem. 3ToT napaMeTp HMeET HECKOALKO MOANIADAMETDOB!
semmni, semmsl, semmns H semopm. [lapaMerp semmni onpeaeasier
MaKCHMMaARHOE KOAMYECTBO MACCHBOB ceMadopoB, semmsl — MakcH-
MAABHO€ KOAHYETBO ceMadopoB B MacCHBe, TapaMeTp SeMINNs 3ap4eT
MaKCHMABABHBII T CAC CeMadOPOB B CHCTEME H BREINHCASOTCA KaK IIpo-
H3BepeRNe semmsl ¥ semmni. [TapaMeTp semopm 3aAaeT MAKCHMAAL-
HOe YMCAO OIepalui Hap ceMadOpaMH, KOTOpoe MOXKeT ORITE BRIIOA-
HEHO 33 OAMH pas.

OTH napaMeTpsl MOKHO ONepaTHBEHO HAMEHHUTh, KaK M OapaMeTphl
CHCTeMH ouepeaeit coobmeHnl. AAA 3TOro MOXKHO MCOOAL3OBAThL KO-

MaHAY
echo 250 256000 32 1024 > /proc/sys/kernel/sem

[TepBOe YMCAO 3apReT 3HAUYEHME MapaMeTpa semmsl, BTopoe — ma-
paMeTpd semmns, TPeTse — NapaMeTpa Seopm U YeTBepToe ~ HapamMe-
Tpa semni.

And Toro yToOhI COXPAHUTE 3TH HIMEHCHAA B CHCTEME H NTOCAe Tepe-
3arpysKH, HeOOXOAMMO BPYYHYIO 3aHeCTH HOBHE SHAaYeHHMS ITHX Mapa-
MeTpoB B catia /etc/sysctl.conf (kernel.sem=250 256000 32 1024) uau
BOCIIOAB3OBATECST KOMaHAORM sysctl -w kernel.sem="250 256000 32 1024",

TNoayqwrTs HEGOPMALMIC O 3HAYEHHY TapaMeTpoB ceMathopoB MOX-
HO ¢ IOMOINEIO KOMaHAR ipcs -1s:

5 ipcs ~1s

—————— Semaphore Limitsg ========

max number of arrays = 128 /7
SEMMNI

max semaphores per array = 250 /i
SEMMSL

max semaphores system wide = 32000 /
SEMMN S

max ops per semop call = 32 /
SEMOPM

semaphore max value = 32767
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AAS YIIDaBACHHS 3HAYeHUEM CceMadopoB B Habope CAYKUT PYHKITHI
semop():

#include <sys/sem.h>

/* B Linux - #include <linux/sem.h> */

int semop (int semfd, struct sembuf* opPtr, int
len};

[MapameTp semfd aapaeT cecKkpuntop naGopa cemacdopos, opPtr —
YKA3aTeAk Ha MACCHB, KAFKAHRK 3AE€MEHT KOTOPOTO 33paeT OAHY Cle-
panuo Hap ceMadopoM B Habope; mapaMeTp len onpeagasier, CKOABKO
JAEMEHTOB COALPIRHATCA B Habope.

DAeMeHTH MacCHBa OpPiT olpeAeACHH CAGAYIOLUM OOPAa3OM:

struct sembuf

{

short sem_num; /* Houep cemadopa B HaGope */
short sem_op; /* Onepauusa Hazn cemadopom */
short sem flg; /* ¢énar onepamm */

}

Onepanug Hap ceMadOpoM sem_ op MOXKEeT NPHHUMATE CAGAYIOLIHE
3HaYeHUs:

m { — cuMTHIBaHNE 3HA49CHHA ceMadopa; €CAH OHO PABHO HYAID, TO BHI-
HOAHEHHE IPOLecca NPHOCTAHABAMBAETCA AQ TeX ITOp, MOKA 3HaYe-
HEe ceMadopa He CTaHEeT MOAOKUTEABHEIM;

B [MOAOKHTEABHOE YHCAQ — YBeAHMHTh 3HaUYeHHe ceMadopa Ha 3apaH-
HYI0 BeAHTHREY;

® OTPHUATEABHOe YHCAQO — YMeHBIIHTh 3HavyeHWe ceMathopa Ha 3a-
AAHHYIO BeaWdnHy. EcaM 3HaveHHe ceMadopa CTAaHET OTPHIIATeAb-
HEIM, TO SIAPC TaK)Ke NPHOCTAHOBHT BAINIOAHEHHE Tponecca. Bamoa-
HeHHe mponecca OYAST NPOAOAIREHO TOTAQ, KOTAQ 3HaveHHe cemMa-
¢dopa cTaneT HEOTPULIATEABHEIM.

Ecau B kKawecrse haara sem_flg yrasaTe KoHcTawTy IPC__ NOWAIT,
MPHOCTAHOBKH Npollecca He npou3olpeT. Ecad yKasaTh B Kavecrse
dunara xoHeranty SEM_UNDO, sapo GyAeT OTCACRHMBATL H3IMEHe-
Hug ceMacopes. Ecan nponece, yMeHBIIRBIINEA sHavyeHue cemadopos
AQ HYAA HAH OTPHIIATEABHOTO YHCAA, GYAET 3aBepIleH, CAGAAHHEIe HM
H3MeHeHHR% CYAYT OTMeHeHH, YTOOH He BRISBAThL «BeUHOIo» OXKMAAHHSA
NPOLECCaMy OTKPHTHA ceMadopa.

B paszHeX Bepcuax UNIX nopaaoK cAeAOBaHHS NoAeH B CTPYKTYpe
sembuf mMoXXeT pasAWdATECH, a TAKIKE MOTYT NPHCYTCTBOBATHL ADPYTHE
MOAf, ROITOMY PeKOMEHAYeTCA [IPHCBauBaTh 3Ha4YCHHS He IO MOPAAKY,
a TIpH TIOMOLTH UMeH ITOASH.
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B caeayiolieM NpHMepe ABA HPOLIECCA HCHOABRIYIOT ceMadop AAA
AMCIIeTYepH3alyH Mpollecca BHIBOAA TEKCTa Ha 5KpaH. ABa mpoiiec-
€a ACOYepeAHC BHEBOAAT TEKCTOBRIE CTPOKH Ha SKpPaH, NPH 3TOM IpH
nomomy pyukuuy sleep(} «BHBOA» IpoLiecca-NOTOMKA 3aHHMaeT 4 ¢,
poauTead — 1 c. AAf TOro 9TOOH COXPAHHUTE OYEPEAHOCTE BEIBOAA, [Ie-
PeA TeM, KaK 3aHATE pecypc (B AAHHOM CAyYae — TeDMHHAA), KaKABIH
H3 IPOUECCOB BHIIOAHAET OIepauio V, a mocae ocBoGOKASHHA — OLe-
pamie P. Bce onepanu Hap ceMadOpoM B IPHBEACHHOM HHJKE NIDH-
Mepe XpaHATCA B MACCHBe Op, IPH 3TOM 3HadeHue B op{0] yMeHbmaeT
3HaUYeHHe ceMadopa Ka eAHHHWIY K COOTBETCTBYET onepanuu V, op(1]
npoBepdAeT 3Ha4eHNe ceMadopa Ha HYAb M He HCIOAL3YETCA B IpUMepe,
op[1] ypeanunBaeT 3HaUeHHEe ceMadhcpa Ha SAMHHILY H COOTBETCTEYET
omtepauuu P

#include <sys/sem.h>

/* B Linux - #include <linux/sem.h> */
#include <time.h>

#include <unistd.h>

#include <stdio.h>

#include <signal.h>

struct sembuf *op[3]:; /* Onepaumum Han ceMadopoM:
op[0] - yMeHBMAaeT BHaueHMUE
opl[l] - npoeepsaeT
op(2] - yRemMuuBaeT 2HAUEHKHE */

int main (void)

{

int fd, i,j, *status;
pid_t pid;

setvbuf (stdout, {char*)NULL, IONBF,O0);

for {i=0;1i<3;i++)

{

/* BuoeneMue naMaTH noL onepaumm */

plil={struct sembuf*)malloc(sizeof (struct sembuf));
}

for (i=-1;i<2;i++)

{ /* BanonHeHue onepaumit */
opl[i+l]->sem_num = 0;
op[i+l]->sem_op = i;
op[i+l]->sem flg = 0;

}
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/* B peayaeTaTe noaydaewm {0,-1,0},{0,0,0},{0,1,0) */
witch (pid = fork{() )
{

case -1

perror ("Bad fork\n"};
_exit(l);

break;

case 0:

/* child body */
sleep(l):;

/* OrxpuTHMe ceMadopa */

fd = semget (ftok("a",1), 1, 0):

for (i=0:;1i<10;i++)

{

semop (£d, op(0], 1):; /* V cemadopa */
printf(™c%d ", i);

/* myaranma gnuMHHODO npouecca {4 cek} */
sleep(d);

semop (£d, op(2]1, 1);: /* P ceMadopa */

}

break;

default:

/* parent body */

/* cosmaHme cemadopa */

fd = semget (ftok("A",1}), 1, IPC_CREAT | 0644);
/* yCcTaHOBKA HAYAJBLHOTO 3HAYeHUA ceMadbopa B 1 */
semctl (fd, 0, SETVAL, 1);

for (i=0;i<10;i++)

{

semop{fd, op[0], 1); /* V cenadopa */
printf("p%d ",1);

/* MMUTANMA KOPOTKODO npouecca {1 cex) */
sleep({l);

semop (fd, op[2], 1}; /* P cemadopa */

}

wait (&status); /* oxunanue zaBepmeHus NOTOMKa */
semctl (fd, 0, IPC_RMID); /* ymanenmue cemadpopa */
break;

}
printf{"\n");
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/* ocBoBoxmenme NaMaTH onepaumit */
for (i=0;i<3;i++) free(opl[i]):
return 0;
}

B pezyAbTare 3aITyCcKa 3TOH HPOTPaMMH Ha JKPaH OYAeT BHIBEAEHA
caeayIOIas IOCACACBATEARHOCTE, M3 KOTOPOI BHAHG, HTO BEIOAHEHNE
NpCcHeccoB CAHXPOHN30BAH0:

cOplceclplcec2p2cipldcdpdcOSpbcbpbcec?p? cB p8 ¢c9pd

T. €. MpOoIleCcC-POAUTEAD, BEIBOA KOTOPOTO 3aHHMaeT 1 ¢, XAeT 3 ¢, noKa
He OTKpoeTcd ceMadop, yeTaHOBASHHEIH GoASe MEAACHHEIM IPOLECCOM-
MMOTOMKOM, BEIBOA KOTOPOTO 3aHHMaeT 4 ¢. Boaee MepreHHEIN Ipollece
FaeT 1 ¢, noKa He 6yaer 0cBOGORACH pecypc.

Ecax M3 BRIIENTPHBeACHHOH NporpaMME YOpAaTh BREI3OBEI (DbYHRIMH
semop (), TO BHEBOA TPOTPAMMH OYAET BRITAAAETD CASAYIOIMM 00pa3oM:

cOp0plp2p3clpipbpop?c2pBpdcicdchehbe?c8ch

3 cpaBHEeHHS ABYX BADHAHTOE BH30Ba SBHO BUAHEI Pa3AHMYUS TEPH
OTCYTCTBHMHY CMHXPOHM3ANMH -~ 38 TO BPeMd, NMOKA OPOIEcC-MOTOMOK
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Pwc. 10.7. BpemeHHana gwarpaMma MCNONbL30BaHWA cemadiopa A CUHXpo-
HUAZaUMM MPOLIBCCoB
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YCHEBAET BHIBECTH OAHY IIOCAGAOBATEALHOCTE CHMBOAOER «CX», DOAM-
TEeAb YCIIEBAET BHBECTH YeTHpe NOCACAVOBATEABHOCTH «DX»,

Ecan #306pas3uTe nponece paboThl ¢ ceMathopoM Ha AMHHK BpeMe-
HH, TO MOKHO NOAYYMTH KapTHHY, N306paKeHHyI0 Ha pHc. 10.7. Ha pn-
CyHKe H300pasKxeHO HeCKOABKO AWHMIT BpeMeHH, KajXAad U3 KOTOPHIX
COOTBETCTBYET U3MEHEHHIO COCTOAHHS Npojecca UAN ceMadopa.

IpAMOYTCALHHMKK Ha AMHMAX BpeMeHM COOTBETCTBYIOT IEPHOAAM
AKTHEHOCTH OPOIECCa (IEPBEIE ABE AMHHH) B MEPHOAAM MOACIKHTEAR"
HOTO (OTKpHITOro) 3HauyeHusa ceMadopa (Tperba AHHHS). HIDRKHAA AM-
HHSA BpEMeHM OTpaskaeT CIepalrH Haa ceMadOpoM; CTPEAKONH, HAITPaR-
AEHHON BHM3 OTMeYeHO YMeHbIIeHIe 3HaYeHuA ceMadopa; CTPeAKOH,
HATIpaBASHHOW BBEDX, — YBeAMYEeHHe 3HaueHusA. PAAOM Co CcTpeAroil
YKazaH NpOoLecc, BRIICAHWBIIMIE onepannio. Byxsoit «p» obo3HaveH
NPOLECC-POAATEAR, GYKBOIH 4C» — MPOLECC-TIOTOMOK.

O6fa npoljecca CTAPTYIOT NPAKTHYECKH OAHOBDEMEHHO M CHadaAa
HHHIIHAAASHPYIOT COOCTBeHHEIe AAHHEIE, POAMTEAL IIPH ITOM OTKDKI-
BaeT ceMachop (cpe3 A). ITocae 3aBepIIeHNA HHRIMAAHZAUNH NPOIecc-
POAHTEAE 2aKpHIBaeT ceMachop, HadMHasA TeM CaMaIM KpHTHYeCKYIO CeK-
uH1o (cpes b u pl Ha rpaduke).

INponecc-noTOMOK NPH NONKITKE 3aKPHTE ceMadop 0CTaHaBAMBALT-
ca. ITocAe 3aReplieHAA CBOEH KPHTHYECKOH CEKIMM POAWTEAE OTKDHI-
BaeT ceMagop ¥ MPOAOAIKAET BHIICAHATE IPOTPAMMHEI KOA, He BXOAS-
IOHA B KPUTHYECKYIC CeKIAD (X Ha rpadrxe). INponecc-noTOMOK B 3TOT
MOMEHT aKTHUBH3HpYyeTCH, YMeHbIIaeT 3Ha4YeHKe ceMadopa 1 HaYnHaeT
CBO€ BRINOAHEHHE B KDHTHYECKOIH ceRuin (cpes B u ¢l Ha rpadmke).

Poaytreab 1TocAe 3aBepLIeHHS KOAQ, HE BXOASINErC B KDHTHYECKYIO
CEKIHI0, MPUCCTAHABAMBAST CBOE BEITOAHeHHe MPH IOMEITKEe 3aKPEITE
ceMacop 1 HayHMHaeT paboTy TOABKO IOCAE TOro, Kak CMOKeT BHOBL
YMEeHBIIHTE 3Ha9eHue ceMadopa (cpes T). 3aTem mpollece MOBTODSIETCA.

AN [NPOLIECCHI 1 MEXXTINPOLIECCHOE
B3AUMOAENCTBUE B WINDOWS

OnepaloOHHHE CHCTEMEI ceMericTBa Windows, ocoDeHHO CACTEME
Ha ocHOBe Sapa Windows NT (Windows 2000, Windows XP, Windows
Vista), mpepAOCTaBASIOT INNPOKAN Halop CPeACTB AAA CHHXPOHH3ALHH
HpoLeccoB H OpraHH3alHH MeXXIIPoLecCHOTO B3auMoAeicTBuA. B Aak-
HOM TICAPA3AEAE ME PaCCMOTPHM HEKOTOPHE H3 CYHISCTBYIOLHT METO-
AOB OpTaHM3alTHH B3aMMOAEHCTRI B OIeDAMOHHEIX cUCTEMax ceMei-
cTBa Windows.
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10.6.1. {lpoueccel U NOTOKMK

Kaxk 1 B ApYTHX OIEPAI[HONHEX CHCTEMAX, hpoteccH (process) ABAsA-
FOTCH OCHOBEHRIMH OGBeKTaMH, MO3BOAAIOLIHMU IIOAB30OBATEATM PEIIaTh
X 3apaun. KaskARH Ipolece NpeAOCTaBASIeT pecypchl, HeoOXoANMELe
AAF BEIIOAHEHHS COOTBETCTEYICIUIETO NPHACKeHHA. Kazariil oponecc
HMeeT aCCOLHHPOBaHHHE ¢ HIM BEPTYAALHOE aApeCHOe MPOCTPAHCTBO;
HCIIOAHSIEMEIHA KOA; AECKPHNITOPLL, CBA3AHHEIE C OTKPRITRIMHA CHCTEMHHI -
MM 0OBEKTaMHM; KOHTEKCT He30IIacEOCTH; VHHKAALHHE HAeHTH(MHKATOD
nponecca; NepeMeHHbe OKPYAKEHHS; KAACC NMPUOPHTETd; MHUHHAMAABL-
HHI{ B MAaKCHMAABHEIH Da3MePhl AOCTYHHOM IpoLeccy BHPTYaAbHOH
NaMATH; 0 KpaiHel Mepe OAMH [TOTOK YIIpaBAEHUS.

Kaxxamiii mpomecc OpH crapTe 3allycKaeT OAMH-eAHHCTBEHHE no-
mox ynpasaeriis (thread), KoTOphIl Ha3LBAIOT NEPBULHBIM NOMOKOM
{primary thread). Ho ka»amR# IOTOK MOKeT CO3AABAThH HOBRINM TIOTOK.
B 3TOM CMLICA€ NPOUECC IPEACTABAAET COO0OH KOHTeHHep, B KOTOPOM
HHKAMCYAMPYETCHA MHOKeCTBO IOTOKOB, BRIIOAHSAIOIIUX OCHOBHYHO BBI-
YHCAUTEARHYIO pafoTy.

Bce nmotoxku mponecca AGAIT MeKAY coBoil ero BUPTYaALHOE aApec-
HOe NPOCTPAaHCTBC H CECTEMHHE pecypcil. KpoMe 3Toro, Kaskabli no-
TOK yIpaBAeHHs HMeeT coGCTReHHEle 06paboTYHKH HCKAIOTHTEABHEX
CHTYalME, IPUOPUTET, AOKAABHYIO IAMSTE HOTOKA, YHHKAARHEIR HAeH-
TH¢MKaTOP IOTOKA U ABHHEIE O TEKYLileM KOHTeRCTe HOTOKa, KORMeKCH
nomoka (thread context) BRAIOUAET TEKYILIME 3HAYECHHUA PeTHCTPOB Npo-
Ieccopa, CTeK BHI30BOB AAPA, GAOK OKPYIKeHHs NMOTOKA, COASPIRAIINH
AAHHEIE O pasMepe CTeKA IOTOKA, ¥ IOAR30BATEALCKHH CTeK B appec-
HOM NPOCTPAHCTBEe POAHTEALCKOTO Hponecca. KpoMe Toro, moTokH
MOTYT MMeTk cOOCTBEHHEIe KOHTeKCTH GesonacHocTH aast o6paboTku
CAy4aeB, KOTAA TIOTOK 3aMMCTBYeT NpPapa, 4 He HACAGAYeT HX OT POAH-
TEeABCKOTQ MPOTIecca.

OnepalMCHHEE CHCTEME, OCHOBAHHEIE Ha fape Windows NT
(Windows NT 3.x—4.0, Windows 2000, Windows XP, Windows Vista
H BCe CepBEpHHIE ONEepal[HOHHHE CHUCTeMH cemeilcrBa Windows)
H Ha aape Windows 9x (Windows 95, Windows 98 u Windows ME),
MOAAEPAHBAIOT TaK HA3HBAEMYIO BAIMECHAIOWYI) MHOrO3AgauHoCH:
(preemptive multitasking). Ona mo3asoasieT co3paBaTh 3pdeKT OAHOBpe-
MEHHOTO BHIIOAHEHHST HECKOABKHX IIOTOKOB B HECKOABKHX IIpOIieccax.
B Goaee paHHMX cucreMax Windows (HampuMep, ceMeiicTBa Windows
3.X) nopAepRHBAAACE GOACE TPOCTAS MOAGAE OAHOBPEMEHHOTO BEITOA-
HEHHf [IOTOKOB, OCHOBAHHAA HA HeBbUNecHAOUjel MHOrO3agaiRocmu
{nonpreemptive multitasking).
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IMpr BHTeCHAICIEH MHOTO3AAAYHOCTH ONEPaNHOHHEA® CHUCTEMA,
a ToOYHee, CNeNUAABHEIR CHCTeMHBIN NPOIecc, Ha3HBAeMHIl BblnecHs-
1omum naanuposwinkoM (preemptive scheduler}, BpemMenHo npepriBaer
TeKyLIHiH IPONEecc 10 HCTedeHHH BPEMEeHH, BRIAGACHHCTO IIPOBECCY AAST
paboTH, IepeBOAS ero B MPHOCTAHOBASHHOE COCTOSHME. JATEM MAAHM-
POBIIHK NPOGY’RAAET OAMH H3 NPHOCTAHOBAGHHHX paHee MpPoneccoB
B 33aBUCMMOCTH OT HX NPHOPHTETOB M BEIAGASIET KBAHT NPOMECCOPHOro
BPEMEHH A 3TOTO Npolecca. AaHHBIA MeXaHH3M HOCHT Ra3BaHue «Ie-
PeRAIOYeHHe KOHTeKcTar (context switching). [Ipe HeBRITecHsEOmeH
MHOTO33Aa9YHOCTH B IIAMATH OAHOBPEMEHHO MOTYT IPHCYTCTBOBATH
HECKOABKO NPOLECCOB, HO TPOIECCOPHOe BpeMs BHAGAASTCA TOABKO
OCHOBHOMY NPOLECCY AC TeX NMOP, NOKA CaM NPOIecc HAH MIOAB3OBATEAE
He 0CBOOOAMT NpoLeccop.

B MHOromponeccopHBIX CHCTEMAX ONle PALHOHHAKE CUCTEME] HA OCHO-
pe fgapa Windows NT no3BoAsIoOT OAHOBPEMEHHC BHIIOAHSITE CTOALKO
IIOTOKOB, CKOABKO NPONECCOPCB (HAM SAEP) YCTAHOBACHO B CHCTEME,
B sTOM cAy4Yae peaAH3yeTCs peasbHas MHOTO3aAa9HOCTD, & He ee HMH-
TATHs.

DA TOPORAEHHMS HOBBIX MPOLKECCOB HCMOABL3YETCA (DyHKIMA
CreateProcess():

include <windows.h>
BOOL WINAPI CreateProcess {
LPCTSTR lpApplicationName,
LPTSTR lpCommandLine,
LPSECURITY ATTRIBUTES lpProcessAttributes,
LPSECURITY ATTRIBUTES lpThreadAttributes,
BOOL bInheritHandles,
DWORD dwCreationFlags,
LPVOID lpEnvironment,
LPCTSTR lpCurrentDirectory,
LPSTARTUPINFC lpStartupInfo,
LPPROCESS_INFORMATION lpProcessInformation);

Ilpooece, smspapmé  Qyaxomio  CreateProcess(), HasHBaerci
IIPOIIeCcCOM-POAHTEAEM, 8 CO3AAHHEIN B PE3YARTaTe BHI30BA AAHHOH (PyHK-
IMH [pOLecC HA3HBASTCH IPOHecCOM-MoToMKoM. Tlponecc-moToMOK
IOAHOCTEIO He3aBUCHM OT NMOPOAMBINErO ero npolecca. Ho poAHTeAs-
CKHH MPOLECC IOAYIAET BO3ZMOKHOCTE CAGARTE 33 MOPOKACHHEIM IIPO-
[ecCoM M OTCAEKHBATE HEKOTOpHIEe COOWTAS, CBI3aHHEE ¢ HUM.

IMapamerp IpApplicationName 3apaeT HMsA nNporpaMM:l, KOTO-
pas AOAHA ORITH BHNOAHEHA. ECAH ASHHEIH mapaMeTp paBed NULL,
TO HM# 3aNYCKAeMOH OpOrpaMMEl AOAMKHO 3aAaBaTHCA B NapaMeTpe
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lpCommandLine. B AaHHOM ITapaMeTpe TaKKe 33AAKOTCA M Iapa-
MeTpH, NepeAaBaeMHe 3alycKaeMoit mnporpamme. Ecam napamerp
lpCommandLine nMeeT 3HageHne NULL, To 3anmycKaeMas IporpaMMa
BepeTcd U3 mapaMertpa lpApplicationName. Ecan 06e ¢TpoRH He pas-
Hu NULL, To napameTp lpApplicationName 3apaer 3amycKaeMyo Ipo-
rpaMmy, a B napametpe IpCommandLline nepepaeTca COMCOK mapaMe-
TPOB AAR AAHHOM NIPOTPaMME], Pa3AeASHHBIX NpoGeAaMH.

[TapameTp lpProcessAttributes MCIOAR3YETCA AAS 28AAHMA COIAA-
BAEMOMY NOPOLECCY MPaB AOCTYIA, OTAHYHHIX OT IIPaB 10 YMOAYAHHIO,
KpoMe Toro, 0AHMH M3 3A€MEHTOB CTPYKIYPARI, Ha KOTOPYIO YKashlBaeT
AAHHEIE TApaMeTpP, HCIIOABIYETCH AA% YRKASAHUA TOTO, ITO ACCKPHITOP
mporecca, CO3AAHHOTO B Pe3VARTaTe BRI3OBa PyHKIMU CreateProcess(),
MOXRET OBITh YHACASAOBaH NPOLeCCaMU-TIOTOMEAMH,

IMTapaMeTp IpThread Attributes HcIIoAL3YeTCA TAK Xe, KaK H IapaMeTp
IpProcessAttributes, Ho ecam mapamMeTp IpProcessAttributes npeanasnaa-
YeH AAA H3MEHeHHA TapaMeTpoB CO3AABAEMOTO0 MpoIecca, TO AAHHEe,
nepepasaeMeule B napaMerpe lpThreadAttributes, ncnoas3yroTes ana H3-
MEHEeHNS IapaMeTpPOoB NEePBHYHOID IIOTOKAa CO3AABAEMOro NpoIecca.

IMapaMerp bInheritHandles HCNOAE3YeTCH AASL YKa3aHUS TOI'C, AOA-
JREH AM AOYEpPHHI MPOLeCC HACASAOBATE BCe HACAEAYEMEIE AECKPHII-
TOPH oT ponecca-poauTead (TRUE} mau et (FALSE). TIpu 3ToM Ha-
CAGAYIOTCS HE TOABKO ASCKPHNTOPE OTKPEITHIX (PafiAOB, HO ¥ ASCKpPHII-
TOPH! COSAGHHRBIX IPOLECCOB, XAHAAOB M ADYTHX CHCTEMHEIX DeCypCoB.
YHacACAOBaHHEIC ACCKPHITOPH HMEIOT TE JRE CAMEIe JHAYEHHR B Te Xe
caMBele ITpaBa AOCTYTA. CaepyeT OTMETHTD, 4TC HACAGAYIOTCA He BCe pe-
CKPMOTOPKI, 8 TOABKO Te, KOTOPHIe IIOMEYeHE KAK HACAGAYEMEIS, 3DTO
CBOHCTBO AGCKPHIITOPOB O9eHb BAKHO NPU OPraHM3aIIH MesKIIPoIiecc-
HOTO B3aMMOALHCTBHA.

HapameTp dwCreationFlags npeapHa3HaYeH AAT 33AQHHS KAACCA TPH-
OpHTETA CO3AABAEMOrC NMPOoLECCca, a TakJKe HCIIOAL3YETCA AASl YIIPABAE-
HEAs CBONMCTBaMM npouecca, HanpumMep, ecAl NpoLece-pOAHTEAR B CO3-
AABaeMEIH IIPOIECC ABAAIOTCH KOHCOABHBIMH IIPHAOKEHUAMH U B Iapa-
MeTpe nepeaaerca sHaveHe CREATE_NEW_CONSOLE, 1o cospan-
HHHE npoyece GYAET HMeTh cBoe COOCTBEHHOE KOHCOABHOE OKHO. bes
VYKa3aHHA AQHHOTO NapaMeTpa HOBOe OKHO HE CO3AAeTCH, 4 CO3AAHHRIA
HPOLEeCcC HACAGAYET KOECOABHOE OKHO TPOIecca- POAHMTEAT.

[TapamMetp IpEnvironment HcooAL3yeTcq AAA H3IMEHEHUS AHaAYCHHH
nepeMeHHBIX ORKPYREHNS CO3AABAEMOI0 POLECCa B COAEPAMT yKas3a-
TeAb Ha SAOK OKDYREHUS AAsl HOBOTO NIpoliecca. 2TOT GAOK 3aBepHIaeT-
€5 HyA€M M COCTOHT H3 CTPOK BHAA:

name=value\0
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Ecan paHHBIE DapameTp HMeeT 3HadeHe NULL, okpyaeHHNe HacAe-
AYETCH OT IPONecca-PoAHNTEAS.

[Mapametp lpCurrentDirectory HCHOAB3IYETCA AAA 33aAAHWA TeKy-
LIeTo AMCKA M KATaAOTa AAA CO3paBaemoro nponecca. Ecam mapamerp
paeeH NULL, To TeKyIIH# AMCK H KATAAOr HACAGAYIOTCH OT IPOLecca-
POAMTEAS.

[MTapameTp lpStartuplnfo Takxe npeaHasHaYeR AAA M3MEHEeHHS Xa-
PAKTEPHCTHK CO3AABAEMOTO Mponecca. AaHHEIN NapaMeTp IO3BoAsIeT
33A3BATE: HAYaABHHE KOOPAWHATEI OKHA CO3ZAABAEMOTO IPOLECCd, OIpe-
AEASIET, CAGAYET AM CO3AATE OKHO BUAMMEIM AU €0 HYJKHO CKPEITE, 8 TaK-
JKe [IO3BOAAET NePeOIPEASAITE AGCKDHIITOPH CTAHAADTHBIX YCTPOHCTB
BEOAA/BRIBOAA KOHCOALHBIX NPHAOIKEHHN AAY HEPEXBATA AAHHEIX, BEI-
BOAHMEIX Ha KOHCOAB IIPONECCOM-IIOTOMKOM, IPOIECCOM-POAMTEAEM
HAH NePeHAMpaBASHHA STHX AAHHEIX B (hatin AmGo Ha yeTpokcTBo. Aan-
HHIH MapaMeTp NO3BOASIET M3MEHATE H APYTHE CBONCTBA CO3ZAABAEMOT0
mporecca.

IapameTp IpProcessinformation aeaseTca BosppamaemMuM. B poaanom
apaMeTpe BO3BpPaLIAOTCA ASCKPHITOREI M MASHTH(HKATOPEL CO3AAH-
HOTO NPOLEeCcca ¥ ero NepBUdHOrD IoToRa. AaAHan (yHRITHA BO3BpAaa-
eT 0, eCAH N0 KaKOH-ANG0 OpHYHHE He YAAAOCE CO3AATE HOBEIH NMpPOLecc,
HMAHM 3HATeHHe, OTAMTHOe oT 0, ecalt nponece GbIA YCNEINHO CO3AaH.

[NpAyMHAMH OTKA33d CHCTEMEH B COSAAHUK HOBOIC Npolecca Mo-
JeT OHITh UcHYepllaHUe BHPTYAABHOW DAMIITH, IepernoiHeHWe TabAH-
O NPOLUECCOB HMAM TOT {PAKT, 9T0 3ANyCKAEMad IIDOFpaMMa He SIBAT-
eTcs TIporpaMMoi AMOC creHapueM. KpoMe Toro, Ha BO3MOMKHOCTD
MOPORAGHHA HOBOTO MpONecca BAAAeT mnapaMerp peectpa HKLM\
Software\Microsoft\Windows NT\CurrentfVersion\Windows\ UserPro-
cessHandleQuota, oTBeuatonmuil 33 OrpaHHYeHHE HA KOAWYECTBO Ae-
CKPHIOTOPOB AASL OAHOTO Npoliecca. 110 YMOAMAHMIO AAT AAHHOTO TIapaMe-
Tpa B cucTeMax Windows XP i Vista ycraHoBAeHo 3Havenue 10000, 5o aa-
MHUHWCTPATOP CHCTEMEI MOFKET N3MEHHUTE 3T0 SHAYEHHE U TaKHM 00pasoM
HM3MEeHHTE OrpaHMYeHsT Ha KOANYECTRBO 3allyCKaeMEIX TIPOLIECCOR.

TakKe HAFKAJABIBAETCH CUCTEMHOE OrpaHMIeHHAS Ha AAMHY HTOTMOBOH
KOMaHAH AAS 3aNTyCRa npoljecca, OHAa He AOAKHA NPeBLINIATE 32 767
CHMBOAOB B AAFHY.

AAS  CO3AaHHMSL HOBEIX IOTOKOB  HCHOAB3VeTCHE  (yHKO@s
CreateThread():

include <windows.h>

HANDLE WINAPI CreateThread(
LPSECURITY ATTRIBUTES ipThreadAttributes,
SIZE_T dwStackSize,



LPTHREAD START ROUTINE lpStartAddress,
LPVQOID lpParameter,

DWORD dwCreationFlags,

LPDWORD lpThreadId):

IMapamerp lpThreadAttributes “CoOALIYeTCH AAA 3aAQHHS CO3AABAE-
MOMY HOTOKY OT [IPAB ACCTYIIA, OTAHYHELX IPAB M0 YMOAYaHUIO. TaksKe AaH-
HEI NapaMeTR HCHOABIYETCH AAHA YKA3AHHA TOTC, TTO ASCKPHITTOP CO3AAH-
HOI'0 TOTOKA MOJKeT OBITh YHACASAOBAH IIPOLecCaMH-IIoToMKaM. Ecan ke
napameTp uMeeT 3HayeHHe NULL, noToK noAy4aeT npaea 10 YMOAYAHHAID,
4 ASCKPHITOP NOTOKA He MOKET HACAGAOBATHCH MOTOMKAMH,

TNMapamerp dwStackSize npeaHasHadeH AAM 38AAHAS HAYAARHOTO
pasMepa cTeRa NOToKa B HaiTax, ECAM 7Re B TIapaMeTp NepPeAAeTCa 3Ha-
yenne 0, To pasMep CTeKa COOTBETCTBYeT pasMepy cTeKa IO yMoAda-
HHIO, OIIPEAEACHHOTC AAS IPHAOKEHMS.

B napaMetpe IpStartAddress nepepaercs aapec AOKAALHOMN (DYHK-
WX OPHAORKEHHS, ROTOPasA GYAET BEIIOAHSTHECH IIOTOKOM.

IMapamMeTp lpParameter mpeaHa3HaYeH AAS MepeApad CO3AABAEMOMY

NOTOKY BXOAHEIX 3HAYEHMH, HeOOXOAMMEIX AAS OCHOBHOH (DyHKIMH IO-
TOKA.
IMapameTtp dwCreationFlags ynpasaseT cosjpanueM noToKa. Haopu-
MeD, ecAM AAHHEIH DapaMeTp EMeer 3HageRre CREATE_SUSPENDED,
TO CO3AAHHEIH IIOTOK NEPEBOAUTCA B MPHOCTAHOBASHHOE COCTOSHIHE
AO TEX NOP, IOKA APYToH TOACBHOH IIOTOK He BO30OHOBUT €r0,

BozepamaeMenii napaMeTp IpThreadld ucnoAr3yeTcs AAS TOAYIEHHS
HaeHTHOHKATOpa CO3AaHHOTO MOTOKAa. Ecam pAaHHE napaMeTp paseH
NULL, To upAeHTH(DHKATOP COBAAHHOTO IIOTOKA HE BO3BPAIIAETCS.

EcAM BEI230B pYHKIHH 3aKOHYHACS CO3pARHHEM HOBOro NOTOKA, hyHK-
WA BO3BPANIAeT ACKPHIOTOD CO3BAAHHOTO NOTOKA, B mpoTHBHOM CAydae
BO3BpallaeTcs 3HaveHre NULL.

[MpirauHONi HeycOeNHOA DONKTKH CO3AATE HOBLIA IIOTOK MOJKET AB-
AATHCA UCYEPNAHNE PECYPCOB CHCTEMEI HAH HCIepIaHHe AMMATA Ha Ac-
CKpHITOPH. Yallle Bcero MpHUMHON HeycOelnHOH MONEITKHM CO3AAHHSA
HOBOTO NOTOKA ABAASTCH Elc'qepna}me BHpTyaAhHOﬁ OaMATH, €CAH B CH-
CTeMe YZKe CYIIeCTBYeT GOABIIOe KOAMTECTBO IOTOKOB.

AAf MOAYIEHRA AECKPHIOTOPA H MACHTH(HUKATOPA TEKYIIero mpo-
mecca MCToAB3YIOTCE GyHKIUM GetCurrentProcess(} 1 GetCurrent-
Processld() coorBeTcTBEHHO:

include <windows.h>
HANDLE WINAPI GetCurrentProcess {void);
DWORD WINAPI GetCurrentProcessId{void);



AHaACTHIHEE QYHKIIHH CYIIECTBYIOT M AAS IIOAYYEHHA ASCKPHIITO-
Pa ¥ HAPHTH(}HKATOpa TeKylllero NoToKa:

include <windows.h>
HANDLE WINAPI GetCurrentThread{void);
DWORD WINAPI GetCurrentThreadId{void);

PaccMOTpHM OpHMEp IPOTPAMMEL, HOPOXKAAIOMIEH HOBHIE MOTOKU
H TIPOLIecCH:

ProcessAndThread.c:
#include <windows.h>
#include <stdio.h>
#include <tchar.h>
// DaHHHe, nepelabaeMuHe COSNABACMOMY NOTOKY
typedef struct _Data {
TCHAR cmd [20] ;
int parentThreadlID;
} TDATA, *PTDATA;

DWORD WINAPI ThreadProc (LPVQOID lpParam) ;
volid ErrorReport (LPTSTR lpszFunction};

int main{)
{
PTDATA pData;
DWORD dwThreadlId;
HANDLE hThread;
// BhlmlenseMm NaMAThb ONA ODaEHHX, NepelaBaeMux
CO30aBac&MOMYy HOTORY
pData = (PTDATA)HeapAlloc (GetProcessHeap(),
HEAP ZERO_MEMORY, sizeof (TDATA));
if (pData == NULL)
{
.ErrcorReport (TEXT {"HeapAlloc(}™)):
return(l):
}
// BanonEseM CTPYKTYPY OAHHEX: KOMaHOa pacrneyaTKy
// nepeMeHHHX OKPYReHMS M MIeHTMOMKATOP TeKymero
// norora
_tescpy (pData->cmd, TEXT("cmd /¢ set ComSpec™));
pData->parentThreadID = GetCurrentThreadId() ;
// CosmaeM HOBEM NOTOK
hThread = CreateThread
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}

NULL, // aTpubyTH 6e30NaCHOCTH N0 YMONYaHUD

0, // pasMep cTeka NOTOKA 10 YMOAYAHMUIO
ThreadProc, // anpec OCHOBHOM dYHKLMK MIOTOKA
pData, // DauHele OnA MOoTOKa

0, // dmarM cosmaHMa DOTOKA N0 YMOJIYaHME

&dwThreadId); // comepxuT MOSHTUIMKATOD
// cosnaHHODO nMoTOKAa
// Nlpoeepgem, YTO NOTOK OHJI YCNEWHO CO3TaH
if (hThread == NULL)
{
ErrorReport (TEXT ("CreateThread () ")},
returni(l);

}

// Koeu oxupoaHua 3asepueHMs 10Toka Hes TaiM-ayTa
WaitForSingleObject (hThread, INFINITE):;

// 3axprBaeM JeCKpMUOTOP [IOTOKA

CloseHandle (hThread);

return (0);

// T'naBpHasA ¢YHKUMA COROABAEMOrO NOTOKA
DWORD WINAPI ThreadProc (LPVOID 1lpParam)

{

STARTUPINFO si;
PROCESS_INFORMATICON pi;
PTDATA pData;

// NonyuyaeM OaHHHe, NepelaBaeMEE COINABACMOMY MOTOKY
pData = (PTDATA) lpParam;

// BHBOOVMM Ha KOHCOJIE JAHHHE O NOTOKe-poOMTEne

// M npouecce, KOTOPHM DOMKEeH OHTE NOPOXISH

// CO3maHHIM MOTOKOM

_tprintf (TEXT ("New thread is created by thread with
Id %d and command to execute is \"$s\"\n"},
pData->parentThreadID, pData->cmd) ;

ZeroMemory (&si, sizeof(si));
si.cbhb = sizeof (si);
ZeroMemory (&pi, sizeof(pli)};
// Banyckaeu rnpolecc—IrnoToMOK
if (!CreateProcess (NULL, // He MCHOJIE3YEM NMepPBLI1
// napamerp
pData->cmd, // KoMaHmHas CTpoka
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}

NULL, // JecKpuOTop CO3OAaBAEMOIO
// mpouecca He HaclNemyeMhrl
NULL, // JeCKpMOTOp NEPEUYHOTO
// moToka He HACHedyeMEnt
FALSE, // llpouecc He HacnemyeT
// ODecxkpunTopH
// mpouecca-poourens
c, // dnaru cosmaHMa NpoLecca N0 YNMOMYaHMD
NULL, // Oxpyxeuue HacnelyeTcs
// oT npoluecca-poouTens
NULL, // Texyupdi kaTalnol HacleoyeTCH
// oT npouecca-poauTena
&si, // Yxazmarens Ha HaYalbHEE YCTAHOBKM
// mna npouecca
&pi) // NomyuaeM necKpUITOPH OpoLecca
// ¥ ePo NepBMYHOTO NOTOKA

ErrorReport {(TEXT ("CreateProcess()")};
return{l);

// Oxmpaem sapeplieHKA BHOOJHEHMA MPOLeCCA~NOTOMKA
// Bes raim-ayra
WaitForSingleObject (pi.hProcess, INFINITE) ;

// BaxpHBaeM OeCKPHUITOPRH IIPOLEeCcca ¥ ePo NIepPBUMYIHOTO
// noToka ’
CloseHandle (pi.hProcess);

CloseHandle {pi.hThread);

// OcBoBoxmaeM NaMATE, BHOENSHHYD OJA apaMeTpoB
// noToxa
HeapFree (GetProcessHeap (), 0, pData);

return(0};

void ErrorReport (LPTSTR lpszFunction)

{

LPVQID 1lpMsgBuf;
LPVOID lpDisplayBuf;
DWORD dw = GetlLastError();

FormatMessage |
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FORMAT MESSAGE ALLOCATE BUFFER |

FORMAT MESSAGE_FROM_SYSTEM,

NULL,

dw,

MAKELANGID (LANG_NEUTRAL, SUBLANG DEFAULT},
{LPTSTR)} &lpMsgBuf,

0, NULL );

lphisplayBuf = (LPVOID)LocalAlloc (LMEM ZEROINIT,
(1strlen ( (LPCTSTR) lpMsgBuf)+lstrlen { (LPCTSTR)
lpszFunction)+40) *sizeof (TCHAR)) ;

_stprintf ({LPTSTR) lpDisplayBuf,

TEXT{"%s failed with error %d: %s")}, lpszFunction,
dw, lpMsgBuf);

MessageBox {NULL, {LPCTSTR)lpDisplayBuf,
TEXT ("Error"™), MB_OK) H

LocalFree (lpMsgBuf) ;
LocalFree (1lpDisplayBuf} ;

B nponecce paGOTH AGHHOM MPOTPAMMEL CO3AAETCH elle OAMH TIOTOK,
KOTODHII IPUHHEMAET ABa apaMeTpa: HAEHTHMHUKATOP DOAMTEARCKOTO
IIOTOKA U CTPOKY, B KOTOPOH COAEPIRATCH KOMaHAR, CO3AAHHEIHA IICTOK,
B CBOIO 0YePeAn, IOPOKAZET HOBHI NPOIECC, UCHOAB3YA IePeAAHHYIO
eMy FOMAaHAY (B IpUMepe KOMaHAA MPOCMOTPa 3HAYeHHA [IepeMeHHOR
okpyxeHud ComSpec — «cmd /c set ComSpec»).

B pesyarraTe pabOTH NPHBEASHHON BEIIIS NPOTPAMMEL HA KOHCOAR
BLIBOAMTCA coobIenue:

C:\>»ProcessAndThread, exe

New thread is created by thread with Id 3136 and
command to execute is "cmd /¢ set ComSpec™
ComSpec=C:\WIN\system32\cmd.exe

C:\>

CaeayeT YIIOMAHYTE €lie PAA (DYHKIHH, HCIIOAB3OBAHHEIX B AAHHOM
npuMepe. B nepsyio cuepeak 270 GyHKINA WaitForSingleObject():

include <windows.h>

DWORD WINAPI WaitForSingleObject (
HANDLE hHandle,
DWORD dwMilliseconds) ;

AanEas QyEROHS OAOKMpYeT TeKYIIME NpOOece A0 TexX Hop, HOKa
OOBEKT, aCCOIMHUPOBAHHEI C IIepeAaHHEM AecKpurrropoM hHandle, ve
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nepefaAeT B CUTHAABHOE COCTOSHHE HAHM HE MCTEYeT 38AAHHEIA [EPHOA,
oxuaanus dwMilliseconds B MEAAHCEKYHAAX, EcaM napamerp dwMilli-
seconds nMeet 3HaYeHAR INFINITE, T0 neproa, 0KHMAAHUA HUKOTAA He HC-
TeKaeT K Npollecc Npoby>RAAeTCE TOARKO IIPH [IePEX0AE 33AaHHOTO 00 -
eKTa B CHTHanRBOe cocrosHue, Oyarmma cemMeicrsa WaitForObjects(})
SABASIOTCA OAHHMM H3 3ACMEHTOB MeXaHH3IMOE CHHXPDOHH3AIMHH, IIOAAED-
JKHBAEMELX oilepafMOHHEIMKM CHCTeMaMi ceMeiicTBa Windows.

B KauecTBe 0GBEKTOB, 33 YHAM COCTOSHHEM MOMET CAGAHTL AGHHAA
(PYHROMSA, MOTYT BHICTYIATE COORITHA, MEIOTEKCH], IPoLUecCH, MOTOKH,
ceMadopH H T. A, EcAx HaGAI0pAaeMBIe 0OBEKTH ABAAIOTCA NPONECCAMHA
HAH OOTOKaMH, TO AAR HMX CHTHAARHOE COCTOSIHHEe HACTYIAET TOTAQ,
KOTAA OHH 3aBepIHaoTCA.

Ecan ¢pyHRIUA 3apepHIaeTcs OpH Mepexoje HabilopaeMoro obn-
€KTa B CHTHAABHO€ COCTOSIHHE, TO BO3BpallaeTca 3HauyeHHme WAIT
OBJECT_0. Ecaut xe pYHKIHA 3apeplllaeTcd O KCTeYeHHH IIepHOAA
OKMAQHMA, TO BO3BpAIaeTca sHaveEne WAIT_TIMEQUT,

Ecal HeoOXO0AMMO OTCACKHBATE OAHOBPEMEHHO HECKOABKO 00BeK-
TOB, TO HCNOAR3yeTcH GyHKINA WaitForMultipleObjects():

DWORD WINAPI WaitForMultipleObjects (
DWORD nCount,
const HANDLE* lpHandles,
BOOL bWaitall,
DWORD dwMilliseconds);

B aarHo# $yEKOnu napaMerp nCount onpepeater ofmjee Ko-
AMYECTEC ASCKPHOTOPOB OOLEKTOB, 3a KOTOPRIMH BeAETCS HabAlo-
AeHre. B nmapamerpe lpHandles mepeaaeTcd MacCHB AECKPHIITO-
poB OOLEeKTOB, COCTOSHMEe KOTODHX OTCAeKHBaeTci QyHKEue
WaitForMultipleObjects{). Ecan aaa napamerpa bWaitAll ycranos-
aeHo 3HaueHue TRUE, To GyHKIIUA BOIBDATHT YIIpABAGHHE OFKHAA-
IOMEeMY Nponeccy TOARKO TOrAQ, KOTAA Bee O0LEeKTH U3 MaccHBa OyayT
TlepeBeAe€HEl B CHrHaABHOE COCToAHMe. B npoTHBHOM cAyuae (byHKIINA
OIKHAAET MEPEBOAA XOTA OH 0AHOTO O LEKTA B CHTHAALHOE COCTONHHE,
a He BceX opAHOBpeMeHHO. [TIapaMeTp dwMilliseconds, XaK u Ars pyHK-
nun WaitForSingleObject(), ncnoassyerca And 3aAaHAA NEPHOAA CHKH-
AAHHA NMepeBopa 06LEKTOB B CHTHAABHOE COCTOSHHE, IO MCTeYeHHH
KOTCPOTrO YNpaBA€HHE BO3ZEDAIMIAETCH BHI3BABIIEMY (QYHKOHIO IpO-
1meccy. 3To IPOMCXOAWT A@XKe B TOM CAydYae, eCAM NepHOA OFKHAAHWUA
HCTEK M HY OAMH OOBeKT He GhIA IePeBeAeH B CHIHAABHOE COCTONHHE,
A_HHKA NapaMeTp TaK&Ke MOJKeT NIPHHUMAaTE 3HadeHHe INFINITE.

Mo sapepmennn paboTH AAHHAA QYHKIMA BO3BPAIIAET 3HAYCHHE
WAIT_TIMEOUT, eCAH MCTEKAO BpeMf OJKMAAHHA Nepepojpa OOLeK-
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TOB B CHTHAARHOE cocTosinHe. Ecan mpu BH30Be QyHKIIUM IMapaMeTp
bWaitAll pasen TRUE n Bee 00BeKTE OEIAY TepeBEACHE B CHTHAALHOE
COCTOAHME AQ HCTedeHHd NepHoAa OFMAAHNA, (DYHKIHMA BO3Bpala-
er 3HaueHHe WAIT _OBJECT_0. Ecam xe napaMerp bWaitAll pasen
B FALSE u xako#-AnG0 ob6nekT OLIA epeBeAeH B CHTHAABHO® COCTOS-
HHe, Bo3BpamiaeTca 3HaueHHe WAIT OBJECT_0 + n, rae n — HOMep
o6reKTa B Macciupe IpHandles, KoTopriil OHA IlepeBeAeH B CHTHAABHOE
COCTOSHHE,

Ilo okoH4YaHMH paGoTH ¢ 00BEKTAaMH, AAY KOTOPEIX OTKPHBAIOTCH
AECKPHUNTOPH, IOCAGAHHE AOAFKHE GHITH 3aKPRITHL. AAS 3TOTO MCIIOAL-
ayetcs ¢pyuKius CloseHandle():

include <windows.h>
DWORD WINAPI BOOL CloseHandle (HANDLE hObject);

B KauecTBe mapaMeTpa IepPeAAETCS paHee OTKPHITHM AeCKPHITOP.
AECKPHITOPH IIPOTIECCOR M TOTOKOB AOAJKHEI GHITH 3aKpHITH AfKe
B TOM CAYYae, €CAH CaMH NPOLECCH U ITOTOKH Y7KE 3aBEPITHARCE.

10.6.2. Cunuxponnzayua. CobuiTua, cemadopsl,
MbIOTEKChI

Kak # GOALIIMHCTBO ONEPaHOHHEIX CHCTEM, NMOAASPRHBAICIINX
OAHOBPEMEHHYIO pPafOTY HECKOABRHMX KOHKYPHPYIOIINX MROLECCOs,
omepanACHHEIE CUCTEMEl ceMelicTha Windows MOAASPRUBAIOT OEABIH
PSA MEXaHM3MOB CHHXPOHH3AIMH NPOIECCOR H MOTOKOB, JTO MO3IBO-
AgeT mporeccaM u36erars OAHOBPEMeHHOTO HCIIOAB30BAHHA HEPa3Ae-
ASIEMBIX DECYPCOB, YTO Jalle BCETO OPHBOAMT K KPaxy IIpPoIleccoB, a B
HEKOTOPEIX CAy4JasX H BCeH CHCTEMH,

OnepanuOHHEIE CHCTEeMH ceMeiicTea Windows noaaepxHBaroT Ta-
KHEe MeXaHH3MHB CHRXPOHH3aLMH, KaK CoOBITHA, ceMadoph, MLIOTEK-
CHI, KPUTHIECKHE OOAACTH, U ellle HeABlH pga MeTOAOB OPraHH3anHH
pasjeAeHHA pecyPCoB MeRAY KOHKYPUPYIOIGHMHE nponeccam#, B pan-
HOM HOApa3aeAe ME pacCMOTPHM paBoTy € TAKMMH MeXaHH3MAaMH CHH-
XpOHH3ALIWH, KaK COOHTHA, ceMadOpPEl ¥ MBIGTEKCH,

Cobbumnua (events) IpeACTasAIIOT co60l 0OREeKTH MeXaHH3Ma CHH-
XPOHHK3AIHH, IPEAHA3HAYSHHHE AAS HIBCHICHHNA NOTOKOB O HACTYIAR-
HHMHM HEKOTOPOro OpOTPaMMHO YIpaBAseMoro coOLITHS, CylljecTByeT
ABa THNAa COREKTOB CHHXPOHM3AUNHA — COOLITHA, COpacHBaeMEIe BpPy-
Hy10 ¥ cGpackIBaeMEIe ABTOMATHIECKH,

ABroMaTHdecKy cOpacEBacMue cCOOLITHA XapaKTepH3YIOTCA TeM, YTO
eCAH Taxoe cOGEITHE ePpeBOAMTCA B CHTHAABHOS COCTOSHUE, CHCTeMA
ABTOMAaTHIECKH BRIGHpaeT OKMAAIOMIMI CHTHAABHOTO COCTOAHHS HOTOK
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H nepeaaet yiipapaeHHe emy. [Ipu 5ToM Takoe COSHTHE aBTOMaTHYeCKH

IEpeBOANTCA B HECHTEaABHOE cocrosHue. TIpu paGore co cOpachpa-

eMEIMH BPYIHYIO COGRITHSIMH OTBETCTBEHHOCTE 3a BOCCTAHOBACHIE He-

CHTHAABHOTO COCTOSHHA COORTHA Oeper Ha ¢eba nporpaMyucr. B atom

CcAydae OH AOAKEH SIBHO BEISEIBATE (hyHKIIC ResetEvent() KaskawTi pas,

KOTA@ HeOGX0AAMO IEePEeBECTH COORITHE B HECHIHAABHOE COCTOSHHE.
AAd co3panug coGRITHA UCTIOAB3YeTCA PYHKIUA CreateEvent():

include <windows.h>

HANDLE WINAPI CreateEvent (
LPSECURITY*ATTRIBUTES lpEventAttributes,
BOOL bManualReset,
BOCL bInitialState,
LPCTSTR lpName) ;

Tepermit mapameTp lpEventAttributes oTseyaeTt 3a T0O, HacAepyeTcs
HAH HeT AeCKPANTOP CO3AABAEMOTO COORITHSA MTPONeCCaAMA-IOTOMKAME,
a TAKoKe 3a M3MeHeHUe TIPAB AOCTYIIA CO3paBaeMoro cobuITiA. Ecan AaH-
HEIH napameTp uMeeT 3HaueHue NULL, To AecKpHIITOp He HacAeayeTcs
TIOTOMKAMH M YCTAHABAMBAIOTCA NPaBa ACCTYIIA TI0 YMOAYAHHIO,

IMapamerp bManualReset oreeuaeT 3a T0, COGEITHEe KaKoOro THIIA
AOAKHO ORITH CO3AaHO. EcAl AaHHEIN IMapaMeTp NPHHMMAET 3HAYEHHE
TRUE, To coaaaeTcsa coOBITHE, COpackBaeMoe BpyIHyIo. Ecall e mepe-
AaeTca sHavweHMe FALSE, To co3paeTca aBTOMaTHYeCKH cOpaceiBaeMoe
coGerTRE,

[NapameTp blnitialState npeaHaszHaueH AAR 3aAAHUA HAYAABHOTO CO-
CTOfHMA CO3AaBaeMoro coouTua. Ecan panHuit napameTp paseH TRUE,
TO CO3AAeTCA COOLITHE ¢ CUTHAABHEIM Ha9aABHBIM COCTOSHHEM. B mpo-
THBHOM CAYyJa€ HAYAALHOE COCTOSHHE COOHTHS YCTAHABAMBAETCA B He-
CHTHaABHOE,

IMapamerp IpName HCIIOALIYETCS AAA 33ARHHA HMeHHM CO3AABAeMO-
ro coOrrTeA. EcaM AaHHEL napamerp paseH NULL, To cospaeTcs aHo-
HMMHEIHA O00BeKT-coORTHe. ECA e B AAHHOM IlapaMeTpe NepeAdeTcs
HM$, TO CHCTEMA& CHAYAAA HHTAETCH ONPEACANTD, CYIIECTBYET YAKEe CO-
ORITHE ¢ TAKMM HUMeHeM HAHK HeT. EcaM Takoe cOOHITHE He CYLeCTBYET,
TO CO3ARETCA HOBoe COORITHEe C TpeOyeMEIMH HAYAALHEIMH YCTAHOBKA-
Mu. B 0poTHBRHOM cAy4ae HOBOe CODLITHE He CO3A3eTCH, d OTKPHBACTCH
AECKPHIITOP, ACCOLHHPOBAHHMI C paHee COSAAHHEIM COOHITHEM C 3a-
AAHHEIM HMEHEM.

KoAB4ecTBO CO3AABaAEMEIX COORITHI AMMUTHPYETCSA TOABKO CHCTEM-
HEIMH pecypcaMH U OTPaHHYeHHEM KOAWYSCTEA ACCKPHIITOPOB AAS TIPO-
Heccd, KOTOpOe MOJKeT OEITh MaMeHeHO aAMHHHCTPATOPOM CHCTEMH,
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AAd SBHOTO yKasaHHd CHCTEME, 9TO HeoOXOAMMO HOAYIMTE Ae-
CKDHNTOpP AAS paHee CO3IAAHHOTO COORITHSA, HCHOAL3YeTCS (hyHKIIHS
OpenEvent():

include <windows.h>

HANDLE WINAPI OpenEvent (
DWORD dwDesiredAccess,
BOOL bInheritHandle,
LPCTSTR lpName):

TlapaMerp dwDesiredAccess coofmaeT cucTeMe, KaKHMe IIpapa AQ-
cryna TpebyeT TMOAB3OBATEAb AAS YOpaBAeHHST COOHITHEM. AaHHEIN
napaMeTp MoxeT BMeTh 3HaueHne EVENT_ALL_ACCESS, nospoas-
[olliee TIOAYUHTE IIOAHEIHR AOCTYI K cOGRITHIO, AHO0 EVENT_MODIFY_
STATE, AaHHOe 3HaYeHHUe MO3BOAIET IOAR30OBATEAID U3MEHATE COCTOA-
HHe COOBITHA, H B DOABIIMHCTBE CAYYaeB €r0 AOCTATOYHO AAA paboTHI
€ coBHTHEM.

Tlapamerp blnheritHandle onpeaeasieT, MOKeET AN HACAEAOBATECST
AOUEpHHMH TIPOLIECCAMM CO3AABAEMEIN ASCKDHITOp COOHITHS. Ecau
AAHHH napameTp papeH TRUE, To cozpapaeMuni AeCKPHITOP Hache-
AyeTcs NpoLeccaMyu-TIOTOMKaMU, B IPOTHBHOM CAYYA€ CO3AAeTCA HeHa-
CAGAYEME ASCKPHITTOD.

[Tapamerp IpName 3apaeT HMS TOTO CYIIECTEYIOMIEro COOBMTHSA, AO-
CTYH K KOTOPOMY XO4eT IIOAYIHTE TOAB30BaTeAb. TakuM obpa3oM, ¢ no-
MOIOEIC AAHHOH (PYHKIHH MOMKHO MIOAYIATE AOCTYI TOABKO K HFMEHOBaH-
HBIM COOBITHAM. AHOHHMHEE COORTHA MOTYT UCIIOAB30BATRCA TOABKO
OPOLECcCOM, COSAAIOIIAM COGHITHE, H IO IOTORAMH.

TTepeBoa, cOBHITHA AOGCTO THIIA B CHTHAABHOE COCTOSHHE OCYILIecT-
BAgeTcd ¢ noMoeio hyHkuEH SetEvent():

include <windows.h>
DWORD WINAPI SetEvent (HANDLE hEvent};

B kagecTBe mapaMeTpa B AAHHYIO QYHKIUIO TIEpeAaeTCsS ACCKDHII-
TOp TOTO COGHITHA, KOTOPOS AOAJKHO GHITE IEPEBEACHO B CUTHAABHOE
COCTOSIHHE.

Aag cOpacHBaHMA COORITHA ACTIOAB3YETCH (hyHRITUA ResetEvent():

include <windows.h>
DWORD WINAPI ResetEvent (HANDLE hEvent);

IMapameTp hEvent, B CBOIO 0UepeAs, 38A3€T ACCKPHIITOP TOTO COORI-
THA, UL COCTOAHHE AOAKHO GLITH BOCCTAHOBACHO M3 CHTHAABHOIO CO-
CTOSHMA B HECUTHAARHOE.
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Kak ¥ B CAyYae OZKMAAHHSA 3aBepIleHHsa PaOOTH OPOLEeCCOB HAH TIO-
TOKOB, IPOLIECC TIOAYYA€ET YBEAODMAEHHE O TOM, YTO TG HAHM HHOE COORITHE
GRIAO TIEPEBEASHO B CHTHAARHOE COCTOSHHE ¢ MOMOHILIO PACCMOTPEHHREX
pasee dyHRIUA WaitForSingleObject() 1 WaitForMultipleObjects().

B xavecTBe IpHMepa HCIOAL3OBAHAA COORITHIA AAST CHHXPOHM3AIHY
TIPOLIECCOB 1 MIOTOKOB PACCMOTPHM paHee NPHBEACHHEIH IPHMep CHH-
XPOHHM3alHK ABYX NPOIECCOB, HMEIOLIUX pa3HOe BpeMsl BRIIOAHEHHA!

#include <windows.h>
#include <stdio.h>
#include <tchar.h>

DWORD WINAPI ThreadProc (LPVQOID lpParam} ;
void ErrorReport (LPTSTR lpszFunction);
int main()
{
DWORD dwThreadId;
HANDLE hThread, hEventl, hEvent2;
unsigned i;
// Cozpgaem apTOMaTHYeCKM COpACHBaeMoe CODHTHE
// C HeCHUPHATNEHEM HAYANBHEM COCTOSRUEM
if ({(hEventl = CreateEvent (NULL, FALSE, FALSE,
"Threadl")) == NULL)
{
ErrorReport (TEXT ("CreateEvent ()"} );
return(l};
}
// CosmaeM nMoTok, KOTOPLEI NOMHTAGMCH
// CHMHXPOHU3MPORATH C NEPBUYHEM IOTOKOM
hThread = CreateThread (

NULL, // npaBa no yMoJuaHuD

0, // pasMep cTeka Mo YyMOJIYAHMD
ThreadProeg, // dyHKUMA noTOKA

NULL, // apryMeHT nna (YHKUMM OTCYTCTBYET
0, // dmaru 1o yMomdaHuo

&dwThreadId);

if (hThread == NULL)

{
ErrorReport (TEXT ("CreateThread()™)):
return(l):;

}

// Omoimaem CoO3maHKAa eme OTHOTO COBHTMA BTOPHM [IOTOKOM
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// Tlocne cospalnA BTOPOI0 COONTHMA OH NepeBeleT
// neppoe cofurHe B CUI'HANLHOE COCTOAHKME
// dyHruMa ResetEvents{) He BH3HBaeTCH,
// Tak xax coOHTHA COpPACHBAKNTCA aBTOMATHYECKM
WaitForSingleObject (hEventl, INFINITE):
// OTKpHEBaeM cO3OaHHOe NOPOXKHEHHHM TOTOKOM COBHTHE
if ( (hEvent2 = OpenEvent (EVENT_ALL ACCESS, FALSE,
"Thread2™)) == NULL)
{
ErrorReport {TEXT ("OpenEvent () ™)) ¢
return(l);
}
// TlepenaeM ynpapJieHHe NMOTOKY-TIOTOMKY, NepeBons
// Bropoe cobuTHEe B CMI'HANLHOE COCTOSHME
SetEvent (hEvent2):
// QCHOBHOM UMKI MMEPBUYHOI'C [IOTOKa
for(i=0; i< 10; ++1)
{
// OxupaeM nepenauy ynpasJeHMA OT NOPOXOSHHOTO
// noToka
WaitForSingleObject (hEventl, INFINITE);
// BLIBOOMM OAHHEE HA KOHCOJMb
printf("p%d ™, i);
// BIOoKMpYeM MepBMYHEDL MOTOK HA 1 CexyHOy
Sleep (1000} ;
// llepenaem ynpaBlIeHNe IOPOXIASHHOMY [1OTOKY
SetEvent (hEvent2);
}
// OxvOaeM 3aBepHeHMA NOPOXKISHHOTO NOTOKA
WaitForSingleObject (hThread, INFINITE)
// BakpuBaeMm ero DeCKpUMOITOR
CloseHandle (hThread);
// BakpuHBaeM HeCKPUITOPH COBOLITHIA
CloseHandle (hEventl);
CloseHandle (hEvent2);
printf ("\n");
return(0) ;

}

DWORD WINAPI ThreadPFroc (LPVOID lpParam)

{
HANDLE hEventl, hEvent2;
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unsigned i;

/7 OrxpeiBaeM CcOGBITHE, CO3OaHHOE NePBUUHEM [TOTOKOM

}

if ( (hEventl = OpenEvent (EVENT ALL ACCESS, FALSE,
“Threadl®)) == NULL)
{
ErrorReport (TEXT ("OpenEvent (} ")) ;
return(l};
}
// Cospaem cBOE aBTOMATHMUECKM cOpacHBaeMOe COOHTHE
// C HeCHMTHANEBHEM HAYAJNBHHM COCTOSHMEM
if ( {(hEvent2 = CreateEvent (NULL, FALSE, FALSE,
"Thread2™)) == NULL)
{
ErrorReport (TEXT ("CreateEvent ()"));
return(l);
}
// NlepeRaeM ynpasjeHWe NePBUYHOMY NOTOKY IJIA TODO,
// 4TOGH 0OH CMOT OTKPHTE CODHTHE, CO3OaHHOE
// B TekymeM noToKe
SetEvent (hEventl});
// OCHOBHOI LMKN DOUYEpPHEro NoToKa
for{(i=0; 1 <10; ++1i)
{
// OxMOaeM nepefat YIPaBISHMA OT MIePBUUHOTO
// neroka
WaitForSingleObject (hEvent2, INFINITE);
// BuBOIOMM IaHHHE HA KCHCOJME
printf("c%d ", i);
// BICKMpyeM MOTOK Ha 4 CeKYHOH
Sleep (4000} ;
// TlepenaeM YIpaBNeHUE NEPBMUHOMY MMOTOKY
SetEvent (hEventl):;
}

// BakpHBaeM JeCKPMUITOPH COBSETHI
CloseHandle (hEventl);
CloseHandle {hEvent2);
return(0);

volid ErrorReport (LPTSTR lpszFunction)

{
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LPVOID lpMsgBuf;
LPVOID lpDisplayBuf;
DWORD dw = GetLastError():

FormatMessage (

FORMAT MESSAGE_ALLOCATE_BUFFER |

FORMAT MESSAGE FROM SYSTEM,

NULL,

dw,

MAKELANGID(LANG_NEUTRAL, SUBLANG_DEFAULT),
(LPTSTR) &lpMsgBuf,
0, NULL ) ;

lpDisplayBuf = (LPVCID}LocalAlloc (LMEM_ZEROINIT,
{(lstrlen( (LPCTSTR) lpMsgBuf) +lstrlen{ (LPCTSTR}
lpszFunction} +40) *sizeof (TCHAR) ) ;

_stprintf ((LPTSTR) lpDisplayBuf,
TEXT{({"%s failed with error %d: %s"},
lpszFunction, dw, 1lpMsgBuf):;

MessageBox (NULL, (LPCTSTR)1lpDisplayBuf,
TEXT ("Error"), MB OK);

LocalFree (1pMsgBuf) ;
LocalFree (lpDisplayBuf) ;

B pesyabrare paboTH ARHHON IPOrpaMMEL Ha KOHCOAR GyAeT BEIBe-
AeHa CTPOKAa CAEAYIOIIErD BHAA:

clplclplce2p2c3pl3cdpdcecSpScopbc? p? cBp8cdphd

BuAHO, ITO, HSCMOTPS Ha pA3HOE BpeMs OAOKMPOBKH IOTOKOR, AX BEI-
BOA, CTPOTO YepeayeTcs. EcAll 7Ke B IPHBEACHHOR BEINIE MPOrpaMMe 3a-
KOMMEHTHPOBATE BRISOBH PyHKITHIA SetEvent () n WaitForSingleObject()
BHYTPH IIMKAOB H NIEPBHYHOTC IOTOKA, H NOTOKA-TIOTOMKA, TO PE3YAb-
TaT pafoTH OPOTPAMME! GYAST HMETE CAAYIOIIMI BHA!

POCOPlp2p3pdclpSpbp?7p8c2pdcldcdcScéc?c8cd

BupHO, YTO HEPBHYHHIE DIOTOK HHKAK HE CHHXPOHH3INPOBAH
¢ HOTOKOM-TIOTOMKOM H 3aBeplllaeT CBOIO OCHOBHYI paGoTy ropasao
PaHbIIe, 4€M ACYIEPHAR NOTOK.

BTropoif MexaHH3M, HCTIOAL3YEeMEIH AAR CHHXPOHH3AUMH B Windows,
YK€ BCTPEYAACH MPH O3HAKOMACHHMH CO CPEACTBAMH CHHXPOHM3IALKK
B Linux — cemacdopr. B Windows cemadoprl npeacraBasioT cobol
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06BeXTH CHHXPOHHM3AIlMH, MMeollWe BHYTDEHHHH CUeTYHK, 3Hade-
HMe KOTOPOTO MOJKET HAXOAMTECA B AMANla3oHe OT HYAA AQ 3aAaHHOTO
MAKCHMAABHOTO 3HA4eHMs. 3HaueHHe 3TOr0 CYeTJYHKA yMeHbIIaeT-
CA Ha EAMHMLY KaKAHIL pal, KOTAA OAHOMY H3 IIOTOKOB BO3Bpallia-
eTcsl VIIpaBAeHHe M3 (yHROHH oXMpaHH#a (WaitForSingleObject()
1 WaitForMultipleObjects{)), n yBeangneaeTcs , KOrAa HOTOK OCBOGOK-
AaeT cemadop. Cemadop mepexoAUT B CHTHAABHOE COCTOSHUE KaKABIH
pas, KOTAA SHAYEHME CYETIMKA He paBrHO O, M B HeCHrHaABHOE COCTOSA-
HHe, KCTAG 3HaYeHHe CYEeTIHKA paBHo 0,

At cospaaun cemadopa HcnoAbayeTes pyHKIHA CreateSemaphore():

#include <windows.h>
HANDLE WINAPI CreateSemaphore {
LPSECURITY ATTRIBUTES lpSemaphoreAttributes,
LONG 1lInitialCount,
LONG 1MaximumCount,
LPCTSTR lpName) ;

TMTapameTp IpSemaphoreAttributes oTBedaeT 3a TO, HACAGAYETCH HAHK
HET AECKPHITOpP CO3paBaeMoro cemadopa IpoLeccaMH-NOTOMKAMH,
a TRKUKE 38 H3MeHeHHe ero Mpas AoCTyna. ECAn AaHHEIHR TapaMeTp uMe-
eT 3HaveHHe NULL, pAecKpumrop He HaCAGAYeTCs TIOTOMKAMHE H ycTa-
HABAHBAIOTCS [IpaBa ACCTYHA [0 YMOAYAHHIO,

B napaMerpe llnitialCount nepepaercs HadaabLHOe 3HAYeHHEe BHY-
TPEeHHEro CuYeTIHKa ceMacgopa. MaKCHMAABHO AONYCTHMOE 3HAYeHHe
CHeTYHKa DepepaeTcs B napaMerpe IMaximumCount.

ITapamMeTp IpName HCIOARIYETCA AAS 3AAHHA HMEHHA COSAABACMOTO
ceMacopa. Ecan panunlil napameTp paseH NULL, co3paeTcss aHOHHUM-
HH cemacop. Ecal Ke epeaaeTcs MM, KOTOpOoe yKe GRIAC HCIOAB30-
BAHO OPH CO3AAHHH CHCTeMHEIX 0GBeKTOB Windows, TakHMX KaK COOHI-
TH3A, ceMadqOphl, MBIOTEKCH H T.A., ceMadop He cospaeTesa H (hyHKINA
3aBepUIAeTCHE OIINOKOH.

Ecan ¢yHRIMA 3apeplliiaeTcs YCNELIHO U YAGETCHA CO3AATE ceMadop,
To pyaroua CreateSemaphore() Bo3EpaniaeT ASCKPANTOR COIAAHHOTO
ceMadgopa. B TpoTHBHOM caydae (DyHKIHA BO3BpaniaeT 3saderue NULL.
KOAHYECTBO CO3AAHHEX ceMathOpOR, TaK K€ KaK B KOAHYECTBO CODHI-
THH, OrpaHYHBAETCA CHCTEMHEIMH pPecypCcaMM K AMMHTOM Ha KOAMYe-
CTBO ASCKPHANTOPOB, KOTOPOE MOKET COBARTE OAMEOIHHM Nponece,

AAs ABHOTO YKAasaHUA CHUCTEMe, YTO HeoOXOAMMO TOAYYMTE Ae-

CKPHUOTOP paHee CO3pAHHOro cemadopa, HCIOAL3yeTcd GYHKIWA
OpenSemaphore():

include <windows.h>
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HANDLE WINAPI OpenSemaphore {
DWORD dwDhesiredAccess,
BOOL bInheritHandle,
LPCTSTR lpName);

IMapamerp dwDesired Access coo6maeT cHcTeMe, KaKde IpaBa AOCTY-
na Tpe6yeT MOAB30BATeAE AAS YIIPABACHUA ceMathopoM, AaHHHE napa-
METP MOKET NPHHUMATE 3HayeHne SEMAPHORE_ALL ACCESS, no-
3BOASIONIEE MOAYIHTE NOAHEIN AOCTYH K OOBeKTY, AnGo SEMAPHORE _
MODIFY_STATE.

[Napamerp binheritHandle onpeaeadeT, MOXKeT AH HaCAEAOBATRCA
AOUEDHEMH IPOLEcCaMi co3jaBaeMEill AecKpunTop ceMadopa. Ecan
AAQHHHIH napaMeTp umeet 3HaueHue TRUE, To cozpaEaeME ASCKPHII-
TOD HACAGAYETCH NIPpoNeccaMi-IIOTOMKAMH, B TPOTHBHOM CAYYae CO3AA-
eTcH HeHaCAeAyeMhli ASCKDHITTOP.

TMapamerp IlpName 3aapaer uMs paHee CO3AAHHOTO ceMadopa, Ao-
CTYII K KOTOPOMY HeOOXOAHMO HOAYIHTE. C NOMOINBIO AGHHOH QYHK-
HUA MOXHO [ICAYHATh AOCTYII TOALKO K HMEHOBEHHEIM ceMadopam,
a HEMMEeHOBaHHBE ceMa(ophl MOTYT HCIIOABIOBATHLCA TOABRC IPOIEC-
COM, CO3AAIONTHM AaHHHH OOBEKT, H €T0 MOTOKaMH.

Aag oceoGompeHMA  cemadopa  MCHOAB3YeTCH  (ByHKIHA
ReleaseSemaphore():

include <windows.h>

BOOL WINAPI ReleaseSemaphore (
HANDLE hSemaphore,
LONG 1ReleaseCount,
LPLONG lpPreviousCount) ;

[NapameTp hSemaphore 3apaeT ACCKPHIITOR ceMadopa, KOTOPHIH Tpe-
Gyercst ocBo60oAUTE. IlapaMeTp IReleaseCount aapaer sHaveHHe, Ha KO-
TOpOe AOATKEH OHITE YBEARYSH BHYTPEHHEMWI CIeTYHK ceMacthopa. AagHoe
3HavedHe AOAKHO OHITE Goaklnte 0. ITapaMeTp IpPreviousCount HcIoas-
3yeTCs AAA BEOSBPAllleHHA NPEAHIAYILETO 3JHAUSHHA CYETIHKA ceMadopa.

Eme oapHEM CpPEACTBOM CHHXPOHH3AIWN OPOLECCOB M MOTOKOB
B Windows ABASIOTCA MBIOTEKCH. MBIOTEKC npeacTaeAaeT coGoi 0GbeKT
CHHXPOHW3ANUH, KOTOPHA TepeBOARTCS B CHTHAALHOE COCTOSHHE B TOM
CAy4Yae, ECAH OH HE NPHHAAAERHT HH CAHOMY DOTOKY. Ecan e MBIOTEKC
OPUHAAAEIKHT KAKOMY-AHG0 MOTOKY, TO OH IEPEBOANTCA B HECHTHAALHOE
cocrogHEe, C 3TOH TOYKH 3peHHsA MEIOTERCH YAOGHR ITPHA OpTraHu3amHe
B3aMHQ HCKAIOYAIOIIETO ADCTYIa HEeCKOABKMX TIOTOKOB K pa3sjensie-
MOMY HMH pecypcy. ITpaMepoM Taroro pecypca MOXKeET ABASTECH TAROM
06BeKT MeRIIPOIECCHOTO B3aMMOACSHCTENA, KaK paspessieMasi MaMATh.
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3aIHCHBATE AAHHEIE B 3TOT 00BEKT B KAKABII MOMEHT BpeMeHHN AOAKEH
TOABKO OAMH BEMMCAMTEARHKIH IDOTOK. ITosToMy 3apaga opraHmMsanun
B3aMMHO HCRAIOYAIOUIETO AOCTYNA K TAKOMY MEeXaHH3MY MeXXIIpolecc-
HOTO B3aHMOAeHMCTBHA ABASETCH O4eHb BOKHOI. B neaoM Xe MBIOTeRCH
MO’KHO PAacCMaTPHBATh KaK OAMH H3 BADHAHTOB ceMadopoB.

AAF CO3pHIA MBICTEKCOB HcToAb3yeTca hyakuua CreateMutex():

#include <windows.h>

HANDLE WINAPI CreateMutex
LPSECURITY ATTRIBUTES lpMutexAttributes,
BOCL bInitialOwner,
LPCTSTR lpName) ;

TMapameTp IpMutexAttributes oTBeuaeT 2a TO, HACACAYETCS HAM HET
AECKPHUNTOP CO3AABAEMOrO MBIOTEKCA IIOTOMKAMH, & TAKOKE 3a H3MeHe-
HHe eT0 Npas AocTyNa. Ecal AaHHEI TapaMeTp HMeer 3Havenre NULL,
AECKPANTOP HE HACABAYETCA M YCTAHABAMBAIOTCH IpaBa OO yMOAYA-
HHIO.

Ecau napamerp blnitialOwner pasen TRUE, To noTox, cozaapiumi
MBIOTEKC, OOLABAACTCS ero BAapeAblleM. Ecal e pAaHHLIA nmapaMeTp
paeeH FALSE, 1o ¢co3paomuii MBIOTEKC BEIMHCAWTEARHEIN IOTOK He No-
AYyJaeT ero BO BAGACHUE,

TMapamerp lpName MCIOAB3VeTCHd AAHM 33AAHWUA HMEHH MBIOTEKCA.
Ecam paHEHI napaMmetp paseH NULL, cozpaeTcd aHOHHMHBIN 00HeKT.
Ecam ke nepepaerca HMd, KROTOpOe yxKe OHAO HCMOAB3OBAHO IPH CO3-
AAHHMH CHCTEMHHX 00BeRTOB Windows, TakiuX Kak cobuTHd, ceMado-
PEL, MBIOTEKCHE H T. A., CeMadop He co3paeTcs ¥ PYHKIHA 3aBeplIaeTcH
ommnGxeil. Ecan GyHRIUSA 3aBepIIaeTCs YCOEITHO H YAQeTCH CO3AaTh ce-
madpop, dyuraust CreateMutex() BoaBpaiaeT AeCKpHAITOP CO3AAHHOTO
orpeKTa. B NpoTHBHOM cAyYae DYHKIMA BOZBpallaeT 3HadeHne NULL.

MaKcHMaAbHOE KOAMYECTBO MBIOTEKCOB, CO3A3BaeMEIX B CHCTEME,
OMPEASATETCH HAAWYKEM CBODOAHRIX PECYPCOB B CUCTEME (B OCODEHHO-
CTH cBOGOAHOH BHPTYAALHOH NIaMATH) K OrpaHHYeHHeM Ha KOAMYECTBO
AESCKPHIITOPOB B IpoBecce,

Aaf ABHOTO YKas’aHHS CHCTeMe, YTO HeoOXOAMMO TICAYYHTEH Ae-

CKDHIOTOP paHee CO3BAGHHOTO MBIOTEKCA, HCIOAB3IYETCA (MYHKIHA
OpenMutex():

include <windows.h>

HANDLE WINAPI OpenMutex (
DWORD dwDesiredAccess,
BOOL bInheritHandle,
LPCTSTR lpName) ;
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IMapamerp dwDesiredAccess cooBmaer cucTeMe, KAKHe Npapa AQ-
CTyna TpeGyeT MOAB30OBATEAb AAA YIIPABACHHA MBIOTEKCOM. AQHHBIA
mapaMeTp MOJKeT IpuHHMaTh 3Hadenne MUTEX _ALL_ACCESS, mo-
3BOASIOIIEe MOAYYHTE NMOAHBIN AOCTYI K ofwekry, auGo MUTEX_
MODIFY_STATE.

ITlapamerp binheritHandle onpeaeasieT, MOReET A HACASAOBATHCA
AQUEpHHMH TIpOLIECCAMH CO3AABAEMEIN ASCKPHOTOD MbloTeKca. Ecan
AAHHHI napaMeTp rMeer 3HadeHne TRUE, cospaBaeMuil AeCKPHIITOP
HacAeAyeTcs AOCYePHUMH IIPOLIeCCAMH, B NPOTHBHOM CAY4ae CO3AAeTCH
HEHACASAYEMEIN ACCRKPHITTOD,

TTapaMeTtp lpName 3apaeT UM MBIOTEKCa, AOCTYII K KOTOPOMY He-
O0X0AMMO MOAYYMTE. C IOMOIIEIO AAHHOH (DYHKIMH MOKHO IOAYYATE
AQCTYII TOABKO K UMEHOBaHHHM ceMadopaM, a HeMMeHOBAHHbBIE CEMa-
GOPH MOTYT HCHOAB3OBATECH AMIIL NPOIECCOM, CO3AAFOIINAM ASHERHN
OOLeKT, 4 ero IoTOKaMH.

Ard OCBOGORACHHS  MEIOTERCA  HCIIOABIYRTCH  (ByHKIHA
ReleaseMutex():

include <windows.h>
BOQL WINAPT ReleaseMutex (HANDLE hMutex} ;

TMapamerp hSemaphore 3apger AGCKPHOTOD MEBIOTEKCA, KOTOPBIN
TpebyeTcss OCBOGOAHTE.

PaccMoTpHM OPHMEp HCIOAB3CBAHHA MBIOTEKCOB 1 CeMadOpOoB AT
CHHXPOHH3AIMH BHYHCAMTEABHEIX [IOTOKOB. AAS 3TOTO MOAHPHIHPY-
€M paHee pacCMOTPeHHEN NpUMep K HCITOALIYeM 004 MEeXAHH3MA CHH-
XPOHH3ALMH: ceMadOpEl H MBIOTEKCE.

SemaphoreAndMutex.c
#include <windows.h>
$include <stdio.h>
$include <tchar.h>

DWORD WINAPI ThreadProc (LEVOID lpParam) ;
void ErrorReport {(LPTSTR lpszFunction};

int main ()

{
DWORD dwThreadId;
HANDLE hThread, hSem, hMutex;
unsigned i;

// CosmaeM ceMadop ¢ HECUIHANEHEM HAYAJEHEM
// cocroaHueM
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// DaHHel! ceMadop MCHIONBEAYETCA TONBKO
// DA CUHXPOHMS3AUKWKM NpollecCa CO3NaHMA MBXITeKCa
if ({hSem = CreateSemaphore (NULL, 0, 1, "Threadl™))
== NULL)
{
ErrorReport (TEXT {"CreateSemaphore ()™} ) ;
return{l);
}
hThread = CreateThread |

NULL, // mpaBa no yModaHuD

0, // pasMmep creka No yMOIYaHMDO
ThreadProc, // dyHKRUMA NOTOKaA

NULL, // aprymeHT ODns QYHKUMM OTCYTCTBYeET
0, // dnarm mo yMosTHaHMD

&dwThreadId);
if (hThread == NULL)
{
ErrorReport (TEXT ("CreateThread(}"});
return(l);
}
// Oxupaem coslaHva MBOTEKCA AOYUEpPHUM
// BHNMCIATENEHEM OOTOKOM
WaitForSingleObject (hSem, INFINITE) ;
// TlonydyaeM OQeCKPUIITOP Ha CO3OAHHENT MbIOTEKC
if { (hMutex = OpenMutex (MUTEX_ ALL_ ACCESS, FALSE,
"Thread2")) == NULL)
{
ErrorRepert (TEXT ("OpenMutex () "} );
return(1l);
}
// OCHOBHO¥M UMKA NEPBUYHOI'Q NOTOKA
for(i=0; 1 <10; ++1i)
{
// Omunaem nepelfayun yIpapJaeHUs
// OT NOpPpORIEHHOI'O NMOTOKA
WaitForSingleObject (hMutex, INFINITE) ;
// BelBCHOMM NaHHHE Ha KOHCOJE
printf("psd ", i);
// BIOKMpYeM NEePBUYHLLNT NOTOK Ha 1 ceKyRAY
Sleep(1000);
// TlepenaeM ynpabBreHMUe NOPOXOEHHOMY [NOTOKRY
ReleaseMutex (hMutex) ;
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}

}

// OxnOaeM saBeplieHWs NOPOXASHHOIC NOTOKA
WaitForSingleObject (hThread, INFINITE):;

// BaxpHBaeM €TI0 BECKPUNTOP

CloseHandle (hThread) ;

// 3axpuBaeM NEeCKPUIITOPH ceMadopa M MERTEKCA
CloseHandle (hSem) ;

CloseBandle (hMutex) ;

printf{"\n");

return(0);

DWORD WINAPI ThreadProc (LPVOID lpParam)

{

HANDLE hSem, hMutex;

unsigned i;

// TNlonyyaeM OeCKPUITOP Ha CO3NAHHHM paHee cemadop

if { (hSem = OpenSemaphore (SEMAPHORE ALL ACCESS,
FALSE, "Threadl™)) == NULL)

{
ErrorReport (TEXT ("OpenSemaphore ()"} ) ;
return(l);

}

// Cozpmaem MBIOTEKC C HAYANbHEM HEeCHUIHAJLHLM

// cocToaHMem

if ({hMutex = CreateMutex (NULL, FALSE, "Thread2"})}
== NULL)

{
ErrorReport (TEXT ("CreateMutex()™)):
return(l}:

}

// NleperonuM ceMabop B CUT'HAJNEHOS COCTOAHME,

// naBemas NepBMYHHY MOTOK O CO3OAHMM MbRTEKCAa

// oA CMHXpPOHMBAUMM DpOoLecca BEHBOIA TAHHHX

ReleaseSemaphore (hSem, 1, NULL);

// OCHOBHOI LMK QOUEPHETO NOTOKA

for{(i=0; 1<10; ++i)

£
// OxmOaeM nepelauy yNPaBJISHHUA OT NMEPBUIHOTO
// noroka
WaitForSingleObject (hMutex, INFINITE):;
// BuBOOMM HaHHEE HA KOHCOJL
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MPNoXEHVA

MPANOXKEHWIE 1

«KOHTPOJ1b 3HAHWA». CTPYKTYPA KATAINOTOB

O611ad DoCTAHOBKA 3aA8YH Pas’paboTKe cicTeMH «KOHTpOAL 3HAHHA» IIPH-
BeASHA B IOApasa, 1.5.

Karaaory H thalisl cACTEMH «KOHTpOAR 3HAEWIA» PAIMEIIAIOTCH B KATAAOTE
check ¥ AMEIOT CACAYIOMYIO CTPYKTYDY B HpaBa AOCTYIA:

check devel /teacher 755 (rwxr-xr-x)
——scripts devel/teacher 755 (rwxr-xr-x)
l:students devel/teacher 755 {(rwxr-xr-x)
teacher devel /teacher 755 {(rwxr-xr-x)
——students devel/teacher 755 {rwxr-xr-x)
——fedya fedya/teacher 730 (rwx-wx-—-)
'—ready fedya/teacher 770 (rwxXrwx---)
ivan ivan/teacher 730 (rwx-wx——-)
L—ready ivan/teacher 770 (rwxrwx---)
——kolya kolya/teacher 730 (rwx—-wx———)
L—ready kolya/teacher 770 (rwxrwx---)
——petr petr/teacher 730 (rwx-wx—--)
ready petr/teacher 770 {rwxrwx---)
—teacher teacher/teacher 770 (rwx———-—-—- )
—-+themel teacher/teacher 770 (rwx------ )
——theme?2 teacher/teacher 770 (rwx—-----—- )
bt heme 3 teacher/teacher 770 (rwx——-—-—- )
—themea4d teacher/teacher 770 (rwx—----- )
——works teacher/teacher 770 (rwx—----- )

B raTtaaore students pasMemaioTca palfoane ofAacTH cTyaeHTOR. Kamaas
paGouas ofAacTE mpeacTaBAseT co50M KaTaACT ¢ NMEHEM, COOTBETCTBYIOIIMM
HMeHH CTYAGHTA, B KOTODOM XpaHATCA paboTH, BHIIOAHAEMEI® CTYACHTOM,
H IOAKATAAOT ready, B KOTOPHI NOMEINAITCA YAKE BHOOAHEHHRE PaboTH.

B ratanore feacher xpanrrca pafovas ofaacTe DpenoAABaTeAd, KOTOpas
copepRHT Galy BAPHAHTOB KOHTPOALHEIX paboT M KaTaAor ¢ coOpaHHEIMH pa-
Horamu. Basa BapuaHTOB KOHTPOALHEIX paboT COCTOMT H3 CHCTEMHB KaTAAO-
roB, KJKAHI M3 KOTOPHX COOTBETCTBYET OAHOH TeMe. MimA Karaarora TeMEl —
theme< N>, rpe N — HoMep TeM=ul or | ¥ panree. KasKaRIH BapHAHT KOHTPOAR-
Hoif paGoTH npeacTtaBager cobol dalia c mMeHeM var<N>.txt, rae N — HoMep
BapHaHTa oT 1 1 pAaaee, [lepBas cTpoxa qafira ACATKHA COACDKATE HOMED TeME
F HOMED BAaDHAHTA.
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IIpumep ¢aiira BapraRTa KOHTPOABHOM paoTH:
Tema 1 "CTpyRTYpH OaHHEX B ASHKe C"
BapmauT 1
Bonpoc 1: Karoit o0BpeM NaMmATH SaHMMAeT NepeMeHHadA THOA

signed int?
OTBer:

Bonpoc 2: Kakoll ofeeM MaMATHA SaHMMAe? clenynias crpykrypa?
packed struct {

int a;
char[19] b;
float c;
} example struct;
CrTeET:

Karanor ¢ coBpaHHEIMH paloTaMB coOAepARHT (PpaMAR ¢ BApHAHTaMH KOH-
TPOABHBIX paloT, BHIIOAHSHERIX CTyAeHTaMu, QopMar nMenn daitra: <ama>-
theme<HOMEDP TEME>_var<HoMep BapHaHTa’>.txf. HanpuMep, nepBhiii BaApH-
AHT BTOPOM TeMH, BEIOAHEHHHH CTYAGHTOM vasya, GyYAeT HasHIBATECHA Vasyd-
theme2 wvarl.txt.

C cacreMoii paGoTa0oT TPH THIA MOALIOBATEASH:
® pa3paboTaHK — yieTHOe UMA devel, 9aeH rpymre teacher;

H npenoAaBaTesb — yIeTHOE HMA teacher, yaeH rpynnul teacher;

R CTYpeHTH — YIeTHEIE MMeHa IPOA3BOALHEE, He BXOAAT B rpynny teacher.
3a cYeT BHASACHHA OTAGABHOH TPyNHH feqcher CTAHOBHTCH BOIMOMKERIM

IPEACTBPATETEL HECAHKIHOEUPOBAHHEIR AOCTYII CTYAGHTOB K KATAAOTY C BapH-

aHTaMH KOHTPOABHEIX, & PA3TPaHHYeHHE IPAP ACCTYTIa CBOANT K MHHIMYMY Be-

POATHOCTE CAUCHBAHUA (RPOCMOTPA ROHTPOABHHX ¥ APYTOIO CTYACHTA).

OCHOBHAS NOCTAHOBKA 38AAYH PaspaldoTKH CHCTeME «KOHTpPOABR 3HaHHH»
NpYBEASHA B moppasa, 1.5,
3apanun, oSecneuHEalONIHe BHUOAHeHHe pabor B paMKax crucreMH «KoH-
TPOAB 3HAHHMH», HAMMCAHK Ha A3HKe KOMAHAHOTO HHTepnperaTopa BASH.
3apaHMA TPEAAATAETCA PAIASAHTE HA TP IPYIIIEL:
B aaf paGoTH [IPENOAABATEAR, KOTOPHE PajMelmalorcd B KaTaaore check/
scripts/teacher;
B AAf pafoTH CTYASHTOR, KOTOPHE Pa3MelialoTca B Kataaore check/scripts/
students;
B cayReGHEe 3aAaHH, KOTOpHE Pa3MemaloTCA B KaTtaaore check/scripts.
Aas obecnedeHns KOPPEKTHOH NepeAddd 33AaRMH TPENOAABATeAd H CTY-
AEHTOB HEODXOARMO NMPHCBONTS: 3HaYeHWe MTepeMeHHOMN oxpyxetnd BASEDIR,
XOTOPAaR 3aA8eT IOAHOE HMA KaTaAora CHCTEMH « KOHTPOAB». AAS TeX DaKeTHHX
¢paiirce, KOTOPHMHE ROABIYIOTCA CTYAGHTH, HeoDX0AMMO elle YCTaHOBHTE 3HA-
geHme nepeMerHOi NAME, yKkaskBatoliee WM KATAAOT, XpaHAIEro pabouyrr
oGAACTE CTYASHTA. AAS 5TOTO HCTIOAB3YETCA 3aAaHue scripls/env.sh. Huxe nph-
BEASHEI NPMMEPE TeKCTOP HeKOTOPHIX NAaKeTHHX (JalAOR, BXOAAIMX B COCTaB
CHCTEMH «KOHTPOAL*®,
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TpHMMepPRl MCXOAHEIX TEKCTOR 3aAAHKHA:

scripts/env.sh — maKer yCTaHOBKH NepeMEHHRY OKPYKeHNA
#!/bin/bash

# Samanme npenHasHaueHO OANA YCTAHOBKM NepeMeHHHX
# OKPYXEHMA NMONB3ICBATENA LA KOPDPEKTHOMR
# paBoTH c cucTeMos

if [ "${EDITCR:-DUMMY}" == "DUMMY" ] ; then
export EDITOR=mcedit
echo "EDITOR=SEDITOR"

fi

export BASEDIR=/check/

echo "BASEDIR=SBASEDIR"

export NAME='whoami "

echo "NAME=$NAME"

export PATH=SPATH: $BASEDIR/scripts/teacher: \
$BASEDIR/scripts/students

echo "PATH=SPATH"

scripts/rights.sh — pakeT ycTaHOBKH NpaB AOCTYNA K KaTar0TaM CHCTEMHB
#!/bin/bash

# SamaHue NpelHasHaAUEHO OAA YCTAHOBKM OPAB OOCTYIA K
# KaTanoTaM CUCTeMH

# YoTaHOBKA MPAaB NOCTYMNa HAa OCHOBHHE KaTaloDH
chown devel.teacher SBASEDIR

chmod 755 $BASEDIR

chown -R devel.teacher $BASEDIR/scripts
chmod -R 755 $BASEDIR/scripts

c¢hown devel,teacher $SBASEDIR/students

chmod 755 SBASEDIR/students

TEACHERDIR=SBASEDIR/teacher
chown teacher.teacher $TEACHERDIR
chmod 700 STEACHERDIR

# YCTaHOBKa Npak OOCTYDa Ha BCe NOQKaTANoOrM KATANOTA
# npenomasaTenn, JAGCTYIMHO TONMEKO BlaZenbuy M Ppynne
# (T.e. Tonsxo npenonazamenm M paapaﬁo'mmmy)
for i in "1s S$TEACHERDIR® ; do

chown teacher.teacher STEACHERDIR/$i

¢hmod 770 $TEACHERDIR/$i
done

# YoraHOBKaA npap GOOTYNa Ha KATANOTHM CTYASHTOB
# Kaxnuit CTYOEHT — Blajelel CBOETO KATANOTA
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¥ pu 3T0M UNeH rpynnud teacher MoxeT nucarTe (He UMTATE)
# B KaTaneor cTYOSeHTa M YMTATH M3 KaTanora ready rRaxzoro
¥ cTynenra
for i in "1s $BASEDIR/students” ; do
STUDENTDIR=SBASEDIR/students/S$i
READYDIR=5STUDENTDIR/ ready
if [ -d $STUDENTDIR ]; then
chown 5$1.teacher $STUDENTDIR
chmod 730 $STUDENTDIR
fi
if [ -d SREADYDIR ]; then
chown $i.teacher $STUDENTDIR
chmod 770 $STUDENTDIR
fi
done

scripts/teacher/makedirs.sh — nmakeT co3AaHAA KATAAOTOB CHCTEMEI
#!/bin/bash

# BamaHue NpenHASHAYSHO ONifA NePBROHAWAJIEHOT'C COINAHMA
# BCex KaTANOTOB CHMCTeMH “KOHTPONE 3HAHMIEY
mkdir -p $BASEDIR

mkdir $BASEDIR/scripts

mkdir $BASEDIR/scripts/students
mkdir $BASEDIR/scripts/teacher
mkdir $BASEDIR/students

mkdir $BASEDIR/students/fedya

mkdir $BASEDIR/students/fedya/ready
mkdir $BASEDIR/students/ivan

mkdir $BASEDIR/students/ivan/ready
mkdir $BASEDIR/students/kolya

mkdir SBASEDIR/students/kolya/ready
mkdir SBASEDIR/students/petr

mkdir $BASEDIR/students/petr/ready
mkdir $BASEDIR/teacher

mkdir $BASEDIR/teacher/themel

mkdir $BASEDIR/teacher/theme2

mkdir $BASEDIR/teacher/theme3

mkdir $BASEDIR/teacher/themed

mkdir SBARSEDIR/teacher/works

scripts/teacher/give.sh — nakeT BHAGTM 3aAaHHA CTYASHTY
#!/bin/bash

# BanaHMe MpeOHARHAYEHO INIA BHUAYM BAPMAHTA NC Sa0aHHOMR
# Teme onpelelleHHOMY CTYIOEHTY
¥
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# [lapaMeTpH BHSOBA :

# 51 - HOMep TeMu

# $2 - HOMep BapMaKTa

# $3 - yueTHDe MMA CTYOEHTa

# PaGoune nepeMeHHHEe OKpYyXeHMA:

# BASEDIR - OCHOBHOM KaTallOT CHCTEMH

# Hauancuue npoBepky FHEFF#EEEEHETEEA44 0044244404144

if [ "${BASEDIR:-DUMMY}" == "DUMMY" ] ; then
echo "lepedenHan \$BASEDIR He 3amaHa"

exit 100
fi
if [ ! -d $BASEDIR -0 ! -r $BASEDIR -0 ! -x $BASEDIR ]
then
echo "$BASEDIR He ARNAeTCA KaTaNOoTOM MIM HEOOCTYIleH"
exit 101
fi

if [ 54 -ne 3 ]; then
echo *"®opuaTt BH3CBa: "
echo " "basename $0° <N Temur> <N papmaHTa> \
<¥MMA CTyOeHTa>"
exit 1l
fi

THEMEDIR=$BASEDIR/teacher/themes$i

if [ ! -d $THEMEDIR ]; then
echo "HeBOSMOXHO OTKPHTL KaTasioT ¢ TeMoi $1"
exit 2

fi
if [ ! -r $THEMEDIR -0 ! -x $STHEMEDIR ]; then
echo "Karanor ¢ Temoi $1 HemocTyneH No YTEHMD \
WM BHIMNONHEeHMD"
exit 3
fi

VARIANTNAMEw=S$THEMEDIR/var$2.txt

if { ! -f SVARIANTNAME ]; then
echo "®alin papMaHTa $2 B TeMe $1 He cymecTByeT"
exit 3

fi

if [ ! -r $VARIANTNAME ]; then
echo "dalin sapuanTa 52 B TeMe $1 memocrynes \
o YTeHMD"
exit 4
fi

248



STUDENTDIR=$BASEDIR/students/$3

if [ ! -d $STUDENTDIR ]; then
echo "OrcyTcTeEyeT padoumii KaTanor cTymeHTa $3"
exit 5

fi

if [ ! -w SSTUDENTDIR ]; then
echo "Pafoumit KATANOr CTYOeHTA 53 HemocTyneH \
no sanuMcm"
exit 5
fi

# Ocuobnas JacTh $HHHFRHHEFRAHEEEERERER AR R AR
cp $VARIANTNAME $STUDENTDIR/theme$l var$2.txt
RETCODE=$7

if [ $RETCODE ~ne 0 1; then
echo "He ymanoces cronuporRarTs Gatin $1\
BapMaHTa $2 TeMH CTYIeHTy $3*"
RETCODE="expr $RETCODE + 100°
exit $RETCODE
fi

chmod 666 $STUDENTDIR/theme$l var$2.txt
RETCODE=%7?

if [ SRETCODE -ne 0 ]; then
echo "He ynanock yCTaHOBMTE NPaBa AOCTYNA And dabna \
BapMaHTa $2 Temu $1 crymeHTy S3"
RETCODE="expr $RETCODE + 50"
exit $RETCODE

fi

scripts/teacher/give_allsh — Daxer BHAMHE KOHTPOARHON 3aA3TH
BCEM CTYASHTAM

§#!/bin/bash

# BaganMe NpemHAIHAYEHO AIA BEAAYM BADMAHTOB 3amaHui

# no "ANAHHONK TeMe BCeM crTyNeHTaM

#

# MapaMeTpu BRRAOBA

¥ $1 - HoMep TemH

# Pafioune NepeMeHHHEe OKPYXEHMA
# BASEDIR - OCHOBHOM KaTanor CHCTEeMH

¥ Hauanoune npobBepiy $EEEFAREREAREEERFFFARER LN EE0 004
if ( $# -ne 1] ; then

249



eche "¢opMmaT BH3CEA"
echo "'basename $0° <HOMep TeME>"

exit 1

fi

if [ *${BASEDIR:-DUMMY}" == "DUMMY" ] ; then
echo "MlepemenHas \$BASEDIR He 3anaHa"
exit 100

fi

if [ ! -d $BASEDIR -0 ! —r $BASEDIR -¢ ! —-x $BASEDIR ]
then
echo "$BASEDIR He SBNASTCH KaTaNOTOM MM HemocTymea"
exit 101
fi

# OcuoBnan wacTs HHHHFFHEEA#REFRSEFEGHEHERAIHARERAELAAHS
NUM VARIANTS="$BASEDIR/scripts/teacher/look.sh 51°

if [ *${NUM_VARIANTS:-DUMMY}" == "DUMMY" ] ; then
echo "HeBO3MOKHO NONYYMUTE obllee YMCNO BAPHAHTOB™
exit 201

fi

i=1 # CueTuMK HOMEPA BAPHMAHTA

for 3 in “1s SBASEDIR/students” ; do
# BRIBOA MMEHM CYYOEHTA M HOMepa BAPUAHTA
eche "CryneuTy $j BEOAaH BapMaHT 51 no Teme §$1*
# sanyck sanadMs give.sh Ona BEOauM 3amanuA
SBASEDIR/scripts/teacher/give.sh $1 $1i $j
i="expr $§i + 1°

# ecnu cueTUMK OoWEn OO MAKCHMMAJBHOTO HOMEDA,
if [ $i -gt $NUM_VARIANTS ] ; then
i=1 # cGpacuracum ero
fi
done

scripts/teacher/gather.sh — ¢00p BHNOAHCHHEIX KOHTPOABHRIX
#!/bin/bash

# 3amaHMe npenHasHaYeHO OnA cBopa BCEeX BRIICJHEHHHX

# XOHTDPONMBHHX U3 NofkaTanora ready paBouerc KaTanora
# coymenra

¥

# NapaMeTpH BH30Ba  OTCYTCTEYOT

# PaBoume nepeMeHHEEe OKPYREHMA !

# BASEDIR - OCHOBHOM KaTaJor CMCTEMH
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# Hauanesete npopepry ¥EFFEEFEEEF 44443040 EEET RS04 3404

if [ "$({BASEDIR:-DUMMY}" == "DUMMY" ] ; then
echo "llepemeHHan \$BASEDIR He aanana”
exit 100

fi

if [ ! -d $BASEDIR -0 ! —-r $SBASEDIR -o ! -x $BASEDIR ]
then _
echo "S$BASEDIR He ABJAA€TCA KATANOI'OM MM HEeNOCTyneH"
exit 101
fi

WORKSDIR=$BASEDIR/teacher/works
if [ ! —d SWORKSDIR ~o | -r SWORKSDIR -o ! \
-x SWORKSDIR ]; then
echo "SWORKSDIR Me ABJNASTCSH KaTaJOTOM MM \
HEQOCTYIEeH"™
exit 101
fi

# OcuorHan uacTs ##HE#EFEAREARHAAERFREHARERIEHREHARRAHHE

for i in “1s $BASEDIR/students’ ; de
READYDIR=$BASEDIR/students/$i/ready
if [ ! -d $READYDIR -0 \
| -x SREADYDIR -0 \
! —r SREADYDIR ] ; then
echo *¥ crynenTa 51 OTCYTCTBYET MM HEeNOCTYIEH \
KaTanor ready"
else
for j in ‘1ls $READYDIR® ; do
mv SREADYDIR/$J $WORKSDIR/S5i-57

RETCODE=5?
if [ SRETCODE -ne 0 ] ; then
echo "¥ cryneHTa $i HemocTymneH daiin \
c paboroi 53"
else ~
echo "¥ crynenTa $i nonyuen daitn \
¢ paGoroi $"
fi
done
i
done



NPUYINOXKEHVE 2

KPATKMIA CNPABOYHWK MO KOMAHRAM UNIX

Kparras copaBoIHas HHGOPMAOAA N0 OCHOBHHM KOMAHAAM ODEpPamHOH-
Bo#t cucremu UNIX npusepena B Taba. I1.1. Boaee GoAHEIe CBEASHAT MOMKHO
TIOAYYHTE, BH3BAB CTPAHHITY CIPABOYHOMN CHCTEME! AN AAA KKAOH KOMAHARL
Ecau xoMaHpa noMedeHa KaK BHYTPeHHAA KOMAaHAA bash (moa ee Hazpammem
caenaHa nmoMerra (BASH)), madopmalimio no Heit MOXHO IOAYYHTB, BRI3BAB
CTpaHMIy cIparouHoil cHcTeMul bash.

‘YeaoBHHe 0003HaUEHNA. B KBAAPATHHIX CKOOKaxX [ | yRasaHu Heobg3aTeAl-
Hhle KOHCTPYKIMH, HanpaMep, HeoGA3aTeABHEEe APAMETPH, B YTAOBLIX CKOO-
Kax < > — OBAIATEARHEE NAPAMETPEL.

TaBnuwya M1. opMaT OCHOBHBIX KOMaHg cneTemal UNIX

KomManaa Onacanue

. 3anycx 3apanwa BASH B Toil Xe ®xonuawW KOMaGHAHOTO HHTED-
{(BASH]) nperaropa.

dopmMar sHI0BA;

. <MMA 3ATAHUA>

IMapameTpsr:

<HMA JAAAHKA > — HMA JAYCKACMOTO 3aAAHHS.

[IpaMep RCTIOARIOBAHM:

. fusr/bin/purge_script.sh

: TMycran koMaHAA, KOA BOSBpaTa KOTOpO# Beeraa pases 0.
(BASH) DopMar nuzona:

TlapaMerpri:

OTCYTCTBYIOT.

IIpxMep HCMIOALKIOBAHAN!

while : ; do

echo "Infinite loop™

done

break Brxoa H? IuEAa for uam while,

(BASH) | @opmar suzona:

break [n]

INapamerpu:

It — FOAHYECTBO BAOXREHHEYX HKAOB, H3 KOTOPRX HPOHCXOART
BHIXOA,
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fpogomxenme Tatin. .1

Konanaa

Omacalne

TIpaMep BCHOARIOBARAS:

for iin ‘18" ; do

cat $§i

if [ "$i" ww "end" ] ; then
break

fi

done

cat

BrIBOA COASPFRHMOTO (PaifAOR B CTAHAAPTHRIH OTOK BRIBOAA.
dopmMar m3oBa;

cat [ mapameTpw | <imax dafina>

TlapamerTpm:

-§ — 3aMEeHAThL HECKOABKO IYCTREIX CTPOK, HAYIIHMX TIOADAA,
8 thariae, HA OAHY;

-E — mORA3HBaTH CHMBOA $ moCAe ROHIA KaAKAOI CTPOKH.
IpAMep HCNOABIORANNS:

cat -s /home/sergey/file.txt

cd, chdir
{BASH)

Ilepexop B yRa3aHHEIH KATAAOT.

DopMar BMIOBR:
cd [1MA kaTanora)

ITapamMetpsr:

[aMa RaTarora] — HOAHOE HAM OTHOCHTEALHO® HMSI KaTaAora,
B KOTODH OCYIIECTBASETCH nepexoa, Ecant napaMeTp He 3apaH
HAH 38ARHO ¥MA "~", DepeXOA 0CYINECTBAIETCA B AOMAIIHI
KATaAOT HOABIOBATEAA.

EcaM B KaTeCTBe HMeHH 3aAaHO "~ < yUeTHOe HMA NIOALIOBATe-
Af>", OCYIIeCTBAAETCA NEPEX0A, B AOMAIIHIH KATAAUT ITOTC
MOAB30BATEAN (IIPH HAAHMHH AOCTATOYHEIX IPas}.

HpaMep RCIOABIOBARAS:
cd /fusr/local/bin
cd ~alex

chgrp

HsMeHeHRNe IPYyNIH-BAGAGABIIA AAY JAAAHHERX (PalAOB.
DopMAT BLINOBA:

chgrp [ napadeTpu | <rpynna> <cnmMcok>
ITapaMeTpu:

-R — peKypCcUBEOE H3IMEHEHHE BAAAEABIIA BO BCEX NOAKATAAC-
rax KaTaAOroB, YKA3aHHKIX B CITHCKE;

-V —— BBIBOA, HA 3KpaH HMEeHH RaRA0r0 obpabaTmBaemoro dham-
A& MAM KATAAOTA;

253



Mpogorkexne Tatbn. M.1

Komanaa

Onacarne

-€ — BRIBOA, Ha 3KpaH HMEeHH KAXKAOTO (patira HAM KaTarora,
AAS KOTOPOTC H3MEHACTCH IPYINa-BAGACALLE;

<rpynna> — umMa nau GID rpynna-BaaseARIa, KOTOpas
AO/KHA OHITH YCTAHOBAEH?;

< CIOHCOK> — CIHCOK HMeH (afia0oB HAHM KATAAOTOB, AAA KOTO-
PHIX YCTaHABAMBEETCHA HOBas TPYNNa-BAAAGACL,

I[IpuMep HCIOABIOBAHHA!

chgrp -R -v users /home/vasya

chm;\m

HaMeHeHMe DOALIOBATEAN-BABACABIA AAS 3AAAHHEX ParnAOB.

dopMmar sr30Ba;
chown [ napameTps ] <noNeE30BATENL> <COMCOK>

| ITapameTpsl:

-R — peRypcHpHOE H3MeHEHHe BAAALALIA BO BCEX HOAKATAAO-
rax KaTaAOroB, YRKA3AHHEIX B CIIUCKE;

-V — BRIBOA, Ha 3KpaH HMeHH Kakaoro obpabarusaemoro dati-
Ad HAH KaTaAOra;

-C — BEIBOA Ha 3KpaH UMeHU KaxAoro afiag HAM KATaAOTa,
AAA KOTOPOTO H3MEHSETCS IPYHIa-BAAASACTE;

<NOAL3OBATEAL> — HMA MAM UID NOAR3OBaTEAT-BAAACARIA,
KOTOPHIH AOAKREH OHTH YCTAHOBASH;

<COMCOK> — COHCOR EMeH (PAAOE HAM KATAAOTOR, AAS KOTO-
PHIX YCTEHABAHBAESTCS HOBEIM NOABZ0BATEAL-BAAABAEI],

TipuMep HCOOAB3IOBAHNA:
chown =R =-v vasva /home/vasya

cp

KonmpozaHie ¢atiroB M KATAAOTOB.

@opMaT BRI30BA:

cp [ napamerps ] <parinu> <karTanor>

— KOMHpPYeT (hallaH W3 COHCKA B KATAAOT;

cp [ napamerpt ] <bpasrinl> <bpafin2:>

— aeaaeT xomao daiiaa dpatial noa mmeneM gaiia.
TIlapameTpni:

-F — KOMHPOBATE KATAAOTH PEKYPCHBHO;

-V — BRIBOAWTH HMS KasKAOTO (paiira Nepea ero KONMHPOBAHMEM.,
TIpamep HCTIOABZOBANNS:

cp -r filel.txt file2.txt fusr/doc/

HasaedeHHe OTABARHEX HOAEH M3 (DOPMATMPOBAHHETY CTPOK
fpaiiros.

(DOpMAT BHI3OBA!

cut ~f <HoMep nmoma> -d<paspennuTenL>
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Mpogonxerme Tabn. N.1

Komanaa

OnucaHe

IlapaMeTph:

-f = 3ap@eT HOMep H3BAEKAeMOT0 IIOAS;

-d — 3aapaer passeanreas QOPMATHPOBAHHEIX CTPOK.
IIpuMep BCTIOABIOBAHAA:

Aast (paiina file.txt ¢ cCOACPRHMEIM
Heanoe:MBad:MparoBmu:1978

ROMaHAR

cat file.txt | cut -£2 -d:

EHBEAST

VeaH

diff

ToBCK pasamaaik MexRAY AByMs (palinaMi B BRIBOA KX B CTaH-
ABPTHEIH NIOTOK BEIBOAA. -

@opMAaT BaIOBA:

diff [ napaMeTpt ] <bpanl> <parn2>

IapaMeTph:

-b — HrHOpPHpPOBATE PA3AMYKA B IpoleAax ¥ CHMBOAAX Taby-
ASITHH; ’

-f — 3aMeHATE B BEIEOAS CAMBOAR TAGYASIIEH Dpobeaam;
- — MCIOAR3OBAThE YHH(HIHPOBaHHEI (pOpMAT BEIBOAA;

-n —— BHBOA B opMare RCS-diff.

IpEMep HCTIOABIOBAHNA:

diff -nur filel.txt file2.txt

echo
{BASH)

BRIBGA CTPOK TEXCTa B CTAHAADPTHHIN [IOTOK BEIBOAA.
Dopmar BE30BA:

echo [ napamerpil ] <cTpoka TercTa>

Tlapamerpss:

-t — He BHBOAHTL CHMBOA ITEDEBOAA CTPOKH ITOCAE BHIBOAA
CTPOKH.

TIpnMep HCTIOABZOBARNA:

echo "Hello world"

{BASH}

BHnOAHEHHE NPOrpaMMEL, C 3aMEeHOH Ha e¢ updqecc nmpolecca
TeKyIlero KOMaHAHOTO HHTepIIpeTaTopa.

Qopmar BEz0BA:

exeq <uMA NPOTPaMME>

HapaMeTpn:

< HMf TIPOrpaMMEL > — [IOAHOE, OTHOCHUTEeALHOE HAM KPaTKoe
IyTEeBOE HMA HCIOAHAESMOT) hanaa.

TIpaMep ACIOAB3OBAHAN:

exec 1s
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Mpogonxenne Tabn. 1.1

Komanaa

Onucapne

ByAYIH BHIIOAHEHHOM B IEPBHYHOM KOMAHAHOM HHTEPIPeTa-
Tope, KOMaHAA BHBOAMT CTIHCOK (haliroB B TeKyIleM KATAAOTe,
MOCAe 9eT0 CeanC 3aBepmaeTcs (HOCKOABKY OHA 3aMeHMAA
cob0o# DepBHYHLIH HHTepIPeTaTop)

(BASH)

3aBepmieHHe BEIOAHEHHA TEKYIIETo 38AAHHS € 3AAAHHLIM
KOAOM BO3BPATa.

PopMar BH30BA:

exit <n>

ITapameTpu:

<n> — FKop Bo3Bpara. HeoTpHnareAsHOe IACAC

IIpaMep HCTIOALIOBARHS:

exit 1l

export
(BASH)

INepeMeIEeHNE NEPEMOHHEX, ({YLABACHHEX B JAAAHITH,

BO BHEIHIO CPEAY 3TOTO 3aAAHMSA.

DopMaT BRIIORA;

export <uMA NepeMeHHON’>

export <uMA nepeMeHHOH>=<3HaUYeHMe>

ITapameTpa:

<HMMA NepeMeHHOR> — BAMA NIepeMeHHOHR, KOTORAs IKCIIOPTH-
PYeTCH B CDEAY:

<3HadeHHe> — IHAYEHHE, KOTOPOe MOXKET GRITE NPACBOSHD
mepeMeRHON HellOCPEACTREHHO IePea SKCIOPTOM B CPeAY.

I[IpEMep HCIOABIOBAHNS!
export IP_Address=192.168.0.1

grep

[TouCK NOACTPOKHM HAM PEryARPHOTO BHpaXeHHKd B (hafirax

€ MOCAGAYIONIHM BRIBOAOM HAaWASHHEIX CTPOK Ha 3KpaH.
dropmar su3oBa

grep [ napamerpu ] <nofcerpoxa> <cnmcok darinos>

TIlapameTpnr:

=C = BRIAAET KOAHYECTBO CTPOK, COAEPRAIINX TOACTPOKY,;

-i == HTHOPHPYET PETHCTP CHMBOAOE ITPH IICHCKE;

-t — BRIARET IEPEA KaXAOH CTpPoKOi ee HoMep B thaiire;

< NOACTPOKA™> — CTPOKa CHMBOAOB HAM PETYAAPHOe BEIpaKe-
HAE AAH TOHCKA;

< CIMCOK (hafiroB > — CIIACOK AMeH (Paiiros, B KOTOPHX Bpo-
H3BOAMTCA MOUCK.

Komanaa Bosspamaer 0, eCAM DOACTPOKaA HaliaeHa, H 1, ecan
He HalipeHA.
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Mpogonxenne rain. 1.1

Komanaa

Onucanue

IIpEMep ACIOAL30BARNS:

grep "OnepauuoHHue cucTeMu” book.txt
if [ $? -ne 0] ; then

echo "loncTpoka He HaineHa™

i

gzip

Cxarve afiA0B C ACIIOAL30BaHHMEM aaropurMa LZW, CoraTenit
cpatia moAyYaeT To XKe HMA, YTO H HCXOAHEIN, HO IMeeT PACcIin-
peHne .gz. Aaa oRaTiHg GOABIIOTNO KOAHYECTBa (PaMAOB B OAMH
apxue HeOOXOAMMO CHAYAAY CRACHTE (PAHALL P IOMOIILH
KOMAaHAH far.

@opMAT BBI3OBA;

gzip [ napameTpu | <uMsg bajina>

IapaMeTpsi:

< AMA (paira> — IMA CRUMaeMoro daitaa;

-C — BHIBOAMT (OKATEIE AAHHLIE B CTAHAADTHHIA HOTOK BEIBOAA,
He H3IMeHAT UCXOAHEIH gaiia;

-t — DpOBePKa HEAOCTHOCTH (RATOTO thaiing;

-d ~— PAcIaKOBKa CRATOTO (paitra;

-v — BRIBOA HMeHN CKuMaeMoro (afira 1 NPOHEHT ero oKa-
THA.

TIpnMep HCTIQALIOBAHMA:
gzip ~d linux-kernel-2.4.34.tar.gz

head

BHEBOA HAYAARLHLIX CTPOK (hakaa.

DopMarT BH3IOBA:

head [ mapameTpH] <uMAa dparna>

TlapameTpr:

< amMsA dakina> — umA ¢aiirg, HAYAARHEE CTPOKH KOTOPOTD
BREIBOAATCH;

-t <YUCAO CTROK>> — BEIBOA, 38AAHHOI0 YHCAA CTPOK H2 HaYa-
Aa dpaiiaa;

-¢ <9rca0 6aTOB> — BHIBOA 3AAAHHOTC THCAA GaliTOB H3 Ha-
vaaa ¢aiiaa.

I'pn yRa34aHHHA OTPRLATEABHOTO THCAA N CTPOK AAH GalTOB
BRIBOAHTCA BeCh TEKCT, KPOME MOCASAHEX 1 CTPOXK Aan BaftToB.
ITpAMep ACNOABIOBAHAS:

head -n 15 file.txt

kill

TTocmaka cTHaAA npoleccy C 333aHHuM PID.

@dopMarT BHI30EA:
kill [napameTpr] <PID>
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KoManaa

Omucanne

ITapamerTprr:

-] — BRIBOAMT CIOHCOK AOCTYTIHBEIX CHTHAAOB;

-<HOMEp> HAH - <Ha3BaHWe>> — DOCHAJEMHI CHTHAA;
<PID> — PID npouecca, KOTOpPOMY IOCBEIAAETCA CHTHAA.
IIpaMep HCIOAR3IOBAHNS:

kill -SIGHUP 1035

kiliall

IToceIAKA CUTHAAA BCEM nponeccaM, CO3AAUHEIM B De3YABTATE
3AIyCEA NROrpaMMEl ¢ H3BeCTHRIM HMEeHeM.

QPopMaT BH30BA:
killall -<curHan> <uMMA NPOTPAMMEL>

Tlapamerphi:

-<CHTHaA>™> — OOCHAAEMEIA CHTHaA, 3aAaBaeMEL HOMepOM
HAHM Ha3BaHHeM;

<AMST MPOrPpaMMEl > — MM IPOTPaMMHEL, TIODOAKBINEH Npo-
necckl. MoskeT GHITE MPpOYUTAHC B TAOAMIIE IPOIECCOB, BRBO-
AHMOH KOMAHAOH Is.

I[IpuMep HCOOARIOBAHRNA:
killall -SIGSTOP hasher

less

TMocTpaHUYHEIN BEIBOA TERCTOBOIO (Dalird Ha IKPAH ¢ BOIMOXK-
HOCTBIO IPOKPYTKH K OUCKA.

(PopMaT BEI3OBA:

less <umsa datna>

IMapaMeTpss:

<yumsa (paitra > — KMA BRIBOAMMOTO (aifra.
IIpuMep ACTIOABIOBAHHS!

less file.txt

In

CoaaaHue CCHIACK Ha (hafiAbL

dopmar suzoBa:
1n [mapaMeTpr] <MCXOOHEI Hain> <pain CCoeUIKIT>

IlapameTpsr:

Gyaydn sanmyleHHol G663 DapaMeTpOB, KOMAHAA CO3AAET ReCT-
KYI0 CCHIAKY € AMeHeM < (hafa CCRIAKH > Ha TOT HaGop AQHHEIX,
Ha KOTOPLIH YKASEIBAST MMs < HCXOAHEIN datin>;

-§ — BME@CTO FReCTROH CCHIAKH CO3ARSTCA CHMBOANMECKAST
CCEIAKA,

I[NpHMep HCMOARIOBAHHAN!
ln -s file.txt linkfile.txt
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Komanpa

Onucanne

BrBOA CIIMCKA (PaMACB KATAAOTE,

(P opMar BbI3OBa:
ls [napameTpH] {cnucok painos u xaTanoror]

IapaMeTpsi:

~@ — BEIBOAMTE (DAlAK ¢ MMeHAMM, HAYHHAIOIIMUCHE € ".";

-1 — BHIBOAHTE pacinipeHHYI HHopMamuio o6 aTpubyTax
daitaa;

[comcoK ¢afiros B RATAAOTOB] — cIcok halfAcB, ROTODHE
6YAYT BEIBEASHEI KOMAHADM IS, M KATAAOTOB, COAEPAHMOe KO-
TOPHX OyA€T BEIBEASHO KOMaHADH Js.

IIpusep HCIIOALZOBAHMNA:

1s -1 /home/nick

Co3paHHe KaTAAOTA.

DopMaT BHZOBA:

mkdir [mapawerpu] <mMA xkaTancra>

INapamMeTpsr:

-p — ©CAF B KA4ECTHe <UMEeHH KAaTaAOTa ™ 38AAHO UMY, BKAIO-
qaloniee B cef1 HeCKOABKO YPOBHEH HEPAaPXHH (HAIIPHUMED,
fusr/local/ share/doc/ programs), To IpH YKa3a8HUH ITOTO KAIG-
9a BYAYT CO3AABATRCA BCE HEAQCTAIOMIME KATAAOTH, T. &, ECAH
He CyImeCTByeT KaTaaora /usr/local/share/doc, To BRagane
GYAST CO3AAH OH, & 3aTeM ero MOAKATAAOT Programs.

IMpaMep HCNOAB3OBAHHS
mkdir -p /usr/local/share/doc/programs

more

IMocTpaHF9HEA BHBOA, TEKCTOBOTO (aiiara Ha BKPaH C BOZMOMK-
HOCTBIO MPOKPYTKH.

Popmar BEIIOBA:

more <ums paina>

IMapamerpr:

<MMA (paiira> — HMA BEIBOAHMOTO (haiira.

I[IpaMep ACHOARIOBARND!

more file.txt

ITepeMemene (IepeNMeHOBaHEe) (haliAoB,

PopmMar BEZOBA;

mv [DapameTpr] <McxOOHEIL daiin> <dpaiiln HasHAYEHWA>
mv [DapaMeTph] <Gain> <KaATAFOr HARHAUSHMA>
TlapameTpsi:

-f — He BHIAABATHE HIKGKHX 3allPOCOB HA IOATREPXACHAE OTIe-
pauumy;
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-i — BCeraa BHAABATH 3aIIPOC Ha IOATBEPRACHHNE, ecAl daitr
Ha3Ha4YeHHUA CYIIECTRYET.

I'lepBas dopMa BEI30BA KOMAHAKI IepeHMeHOBRBAET (aita, HMA
KOTOPOTO 38A3HO NapaMeTPoM <HCXOAHRH Pafia’>, IPHCBAN-
Ban eMy MM, 3aAAHHOE DapaMeTpoM <dala HasHAYEeHHs >,
Bropas ¢opMa BH30Ba NepeMemaeT (palia B KATaAOT, 28ARHHEIH
HapaMeTpoM <KATAAOr HA3HAYeHUA >,

[IpBMep HCIIOAB3OBAHHAN:
mv filel.txt fileZ.txt
mv filel.txt dirz/

nice

JarycK OporpaMMEl C H3MeHeHHBIM IPHODATETOM AAM TIAAHH-
poBIOUKA 3aAa4, [TpHOpHTET ONPeARATET YaCTOTY BRASACHEA
Npoleccy NponeccOpHOTO BPpeMeHH.

PopMAT BRIIOEA:

nice [ napameTpu ] <nporpamMa> [apDyMeHTH
NPOTPaMME ]

Tapamerps:

-n <cMenleHyEe > — HaMeHeHHe 5a30BOTO MPHOPKHTETA MPOLEC-
€a Ha BeAHYHHY CMelleHHA. CMell[eHHe HaXOAUTCS B IPeASAax
OT —20 (HauBEICIOHE DpuOpHTET) A0 19 (HE3 UMK TpHOpKTeT);
<IIpoTpaMMa’> — HMS HCIOAHAEMOTro daliia 3aImycKaeMot
NPOTPaMMEL;

[apryMeHTH nporpaMMel]| — NapaMeTpH, TepeAdBaeMEle Ipo-
TPaMMe TIPHE ee 3aIyCcKe,

IIpuMep HCMOABIOBAHNS:

nice ~n 15 alpha_gamma 1057

ps

Bripop mHOPMATHY O 3aITYINEeHHHX MPOHeccax.

(DopMaT BH30BA:

ps [ napameTpH |

IMapaMeTps:

@ — BHBOA AHGOPMAITEH 050 BCEX IPONECCaX BCeX DOAL3IOBA-
Terel;

X — BHEBOA, MPOLIECCOB, He MPUBA3AHHEIX K TePMUHAAY (CH-
CTEMHERHIX TIPOIECCOR M AMOHOB);

1 — aamHHRI GOPMAT BHBOAA (MAKCHMYM AAHHEIX);

u — (pOpMaT BHBOAR, OPHEHTHPOBAHELIMA HA IIOAR30BATEAN
(caMEle HeobXOAMMEIE AQHHEIR);

§ — BHIBOA HHGQOpMaH of o6pabaTHBACMEX CHTHAAAX,
IIpEMep HCIOAL3OBAHHAS:

ps aux

260



fpogonxenxusa Tatn. 1.1

Komanaa
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BrIBOA HMEHH TEKYIIEro KaTaaora.

<PopmMar BhI30BA:

pwd

IMapaMerpst:

OTCYTCTRYIOT,

IIpEMep ACOOAL3OBAHHA:

pwd (GyaeT BHEBeaeHD, HanpuMep, /home/ sergey)

(BASH)

IMocTpouHOe CIXTHEBAHUE CAOB, PASASAGHHEX Npo0eaaMu, CHM-
BOAAMH TAGYARIHI HAN IEPEBOAAMH CTPOKH H3 CTAHAAPTHOTO
IOTOKA BBOAR, C NOCASAYIOIIEM NPHCBOSHNEM 3HA9EHHA CAOB
NepeMeHHLM, 3aAHHEIM B IAPAMETPAX,

PDopmMaT BH3IOBA:

read <CNUCOK MepeMeHHEX>

TTlapameTpsl:

< CINACOK NEPEMEHHEX > — CIMCOK MMEH NepPeMeHHEX, 385aH-
HBIX uepes 3alATYIO.

IIpuMep HCTIOAB3IOBAHNA:

echo Mepano®e Mpan MeBaHOBMY | read namel name2
name3

BRIZOBET IPUCBOeHKe cTpoK MBanos, Hean n Weanosuy nepe-
MeHHBIM name!, name2 H name3 COOTEETCTBEHHO

Yaancaue (palir0B HAH KATAAOTOR,

<DopMar BHZ0BA:

rm [ napaMeTpH | <COMCOK QaldIoBR MM XaTaloroB>
INapaMeTpsi:

-f— He 3a0palHBaTE DOATBEDFRACHHE QIePalyy;

-{ — BEIBOAMTE 3aIPOC Ha DOATBEPIRACHHE YAAACHMS KaARAOTO
thaiina MAR XKaTAAOTS;

I =~ PEKYPCHBHO YAAAMTE BCE AeDEBO KATAAOIOB, HAYNHAA

C 33pAHHOTO;

< CIOHCOK (palirOB HAH KATAACTOB > — HMeHa QaliAoB HAK
KaTaAOTOR, HOAACKALIHX YAAACHHIO,

IIpuMep BCOOALIOBAHNA!

rm -rf /home/nick/junk_files/

rmdir

YaanreHHe TyCTRIX KATAAOTOB (He COAEDPRAINNX (PaACE W TOA-
KATaAOTOB).

dopmMaT BLIIOBA:

ridir [napaMeTpr] <mMmA KaTamora>
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KoManaa Omucanse
mmdir Ilapamerps:
-P — €CAl HMJ KATAAOTA BKAKOYAET B celi HECROABKO YPOBHEH
HepapxuH (Hanpuwmep, /catl/cat2/cat3), To IpK yKasaHHH 3TO-
TO KAIOYA KOMaHAR GYAST YAAASTE KATAAOTH, HAYMHAA ¢ HUKHE-
ro YPOBHA (T. €. B pacCMaTPHBaeMoM cAydae OyAeT aHaAOTHMYHA
rmdir /cat/cat2/cat3; rmdir /catl/cat2 ; rmdir /catl);
<HM3 KaTaAOTa > — MMS YAAAREMOTO OYCTOTO KaTaAoTa.
IpaMep NCOOABIOBAHMS!
rmdir -p /catl/cat2/cat3/
set BriBoA, CIIHCKA TIepeMEHHRIX OKPYAEHNS, ONPEeACACHHEX
(BASH]} B CpeAe, HAY IPHCBOSHNE 3Ha9eHNH MO3HLMOHHEY. NapaMe-
TPOB.
POpMAT BRIIOBA:
set [CcnMCOK SHadYeHMHA]
IMapaMeTprr:
fIpH OTCYTCTBMH HapaMeTPOB BRIBOAHT IOAHKEIH CIHCOK
OnpepeAeHHHX NepeMeHHHX H HX 3HAYeHMI,
TIpH 33pAHHK CIIHMCKA SHa4YeHHH, PasAeAeHHEX NpoGeaoM,
NOCASADBATEABHO IPHCRAHBAET 3TH 3HAYEHHH BCTPOSHHEIM
nepeMeHHEM $1 ... ${n}, rAe n — KOAMYeCTBO SHaYEHHI.
TIpaMmep HCIOABIOBAHHS:
set 2345
echo $3 (OyaerBHBEAEHO 4)
shift CABHI OKHA YTEHHA NOINIIMOHHLIX MapaMeTPoR 3aAaHUA Ha 3a-
(BASH) AAHHOE MHCAO IOSHITHIA
PopMAaT BRIZOBA:
shift [n]
Tlapamerpsi:
[7] — 9ncA0 no3uMil, Ha KOTOPHEE MPOUCXOAHT CABHT. Ecan
YHCAO HE YKA3aHO, TO CABHT OCYIeCTBASASTCA Ha 1 HO3NIMIO
TIpaMep HCHOABIOBAHHS:
BajAHMe 3aMyIeHo C napaMerpaMu abed e f
echo $1
{erIBEAET Q)
shift 4
echo §1
{BrIBEAET €}
sleep TIpHOCTaHOBKA BEIIOAHEHHH 3aAAHHA Ha 3aAaHHOE YHCAO CEKYHA,
PopMaT BH3OBA:
sleep <n>
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sleep

IMapamerprt:
<n> — 9UCAQ CEKYHA, Ha KOTOPOe MPAOCTAHABAMBAETCH BH-
HOAHEHHE 38AAHUS.

IIpaMep MCIOALZOBARIMY!
sleep 10

sort

CopTapoBKA B aA(ABHTHOM NOPSAKE CTPOK, [IOAABAEMEIX
€O CTAHAAPTHOTO ITIOTOKA BBOAA.

{opMaT BRI3OBA;

sort [mapameTpu]

INapamMeTph:

-r — COpPTHPOBKA B 06PaTHOM aAABHTHOM NOPHAKE;

-b — urropHpoBaamne NpobeAoB B HaYane CTPOK.
IIpaMep HCHOABIOBAHNA!

cat file,txt | sort > sorted.txt

BRIBOA, [IOCAGAHHX CTPOK dhatira,

{opmar BrizoBa;
tail [ napameTpr] <wmMs dalina>

IapaMeTprr:

<M thafira> — HMA dalira, HOCACAHHE CTPOKM KOTOROTO
BHEIBOAATCS;

-n <YHCAO CTPOK> — BHBOA 33pAHHOTO YHCAA CTPOK H3 KOHIE
chaiira;

-C <YyHCAO 6afiToB> — BEIBOA 33AAHHOTD YHCAA HAMTOB B3 KOH-
na daitag;

-f — He 3apepINaTh BEIHOAHeHHE NPOTPAMME HO AGCTHARCHIH
KOHIA thafira, a KAATE AoGaBAeHEA AAHHEX B dalir ¥ BEI-
BOAMTE HX IO Mepe mocTyTAeHHA. Moxer 6LITE ya06HO IpH
BRIBOAE HOBEIX 38IMCeH B (DAMAAX MPOTOROAOB, EcAH npH 3TOM
He YKa3bIBaTh IapaMeTPH -it HAM -C, TO KOMaHAA GyAET RAATH
A0GaBACHER AGHHEIX B (halin, He BEHIBOAS A@HHEE, KOTOPHE
6riaM sanHcasH B ¢aith Ha MOMEHT ee BRISORA;

-F — auarorudHo -f, Ho TaKXe OTCACKHBAeTCA CHTYAIHA
nepeHMeHOBAHNA daiira Bo BpeMa paboTh ROMaHAH fail.

TTpm yRa’saHWH OTPHOATEABHOTO YHUCAA 21 CTPOX HAM DaliTOB
BRIBOAHTCH BeCh TEKCT. KPOMe ITOCASAHMY Nt CTPOK HAH GaliTOE.

TIpuMep BCTIOABIOBAHIIA:
tail -F logfile.txt

CraerBaHue GafAOB M KaTaAOTOB B OAMH (aiia AAT TOATOTOR-
KH K apXHBAPOBAHMIO.
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{PopMAaT BH30BA!
tar <mapaMeTp><MoOIM}MKaATOp NMapameTpa> <umMsa
apxmpHOIO darina> <cnmcok dhafinoe ana apxueaumm>
IMapameTphs:
-C — CO3AAETCA HOBHIM apXHB; 3aIHCE HAYMHAETCA C HATaAa
ApXHBa, A He MOCAe NOCheAHeTo datira;
-2 — yKasaHHEe Padabl AODABAMIOTCA B APXUB, 8CAM X TaM
eIle HeT MAY €CAH OHM GRIAH H3MEeHEHE! ¢ MOMEHTa NocAepHeH
38MHCH B AAHHEIH apXHB;
-X — YRA3aHHEIE (haHALl H3IBACKIKOTCA M3 APXHE],
<HM#A apXHBHOro hakira > — umia alira, B KOTOPHY CKAeHBa-
10TCA (paMAR, TOAARKAITHE apXHBATHY;
<crmcoK aliAoB AAS apXHBALMK > — CIMCOK HMeH (aliaoB
¥ KATAAOTOR, MOAAERKAINMX apxuBanuu. Kararora obpabaThi-
BAKOTCH PEKYPCHBHO.
MoandaxaTopa:;
£— Cpa3sy YIaKOBhIBaeT (PpaliAk apXHBATOPOM GZip HAH pac-
TMAKOBLIBAET HX;
¥ — BBIZHIBAST BHAAYY HMEHH KaxA0Te oGpabaTuBaeMoro
thasing;
f— ecAM yRazaH 3T0T MOAR(HKATOP U B KaJecTBe HMeHH
apxEeHOTO dafirg yRasEBaeTed CUHMBOA «—» (MHHYC), TO 8PXHB
CYMTHIBAETCA MAM BRIAACTCH Ha CTAHAADPTHHIM NIOTOK BEBOAA HAH
BHIBOAZ.
IlpuMep HCHOAB3IOBABHNA:
cd fromdir; tar -cf£f - . | {cd todir; tar -xf -)

tee KoHpefiep ¢ OAHUM BXOAOM (CTAHAAPTHEIN BBOA) M ABYMA BEI-
XOAAMH (CTAHAGPTHRIH BHBOA H YKAZAEHEIH (haka).
{opMar BLI3OBA:
tee [ napameTpH ] <BEXOIHOMN daiinm>
IlapaMeTphL:
-g@ — pApGaBACHME TEKCTA B KOHEI] BRIXOAHOTO (hatirg;
<BHIXOAHOM patir> — paiir, B KOTOPHH IPOHIBOAHMTCS 3a-
IIHCh.
IIpuMep BCIOAB3OBAHANA:
cat infile.txt | tee -a outfile.txt

test BEMHCASHHE 3HAYEHAA YCAOBHOIO BHIpakeHMd. Boaee mop-

pobHO oM. oapasa,. 5.8.6 u 7.2,

dopmar snzosa:
test <Be.1paxe HHe>
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ITapaMeTphl:

< BHIpaXeHUe> — MPOBepAeMOe YCAOBHOE BHIPaKeHHe.
IIpHMep HCOOALIOBAHHS!

test -f file.txt

touch

HsMeHeH#e AGTH MOAHGHKADHH YKa3aHHOTO (Pafird Ha Te-
KyHIYIO HAM cospaHie HoBoro datiaa, ecAl yrasaHHEN! daita
He CYIieCTBYeT.

PopMaT BRIOEA:

touch <uma gaskina>

IapaMeTphl:

< nAmA calira> — HMA CO3paBaeMoro daiira raK datira ¢ B3-
MEHSeMOM AATOH.

TIpamMep ACTIOABIORAREN:

touch lock.txt

trap
(BASH)

OnpepeaeHie KOMAHAR, KOTOpas GYAeT BHIIOAHEHA TIPH NOo-
AYYEHHH 33AaHHEM CUTHAAA C 3aA8HHEIM HOMEPOM.

opMaT BHIAOBA:

trap <xkoMaHIa> <CINMMUCOK CHMTHaNCB>

HapamerpsI:

<KOMAHAS> — BHIOAHAEMAS KOMAHAA;

< CIIMCOK CHTHAAOB™> — CIIMCOK HOMEPOB CHTHAAOB,
IIpuMep MCOOABIOBAHMN!

trap "exit 1" 34 7

unset
(BASH)

AeHHANHAAN3ANNA NepeMeHHOH. TTocae BEIIOAREHHA 3TOR
KOMAHAR IepeMeHHad B0ASe HE HMEST OIPEASACHHEQIQ 3HaYe-
HHAL

(PopMaT BhI3OEA:

unset <uMsA NDepemMeHHOR>

HapameTpst:

<HMA IepeMeHHOH > — UM ACHHHIHAANIUPYeMOoi{ mepeMeH-
HOI.

IlpaMep ACHOAB3OBARNS:
var="123" ; eche var ; unset var
echo var (Bo3HHKHeT OIIHGKA)

wait
(BASH)

OxupanAe 3agepmeHHd Npogecca ¢ 33a3aHHEM PID i BosBpar
€ro KoAa BO3BPaTa.

dopmar Bz0BaA:
wailt <PID>
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Komanaa

Onucanue

TlapameTphs:

<PID> — PID nponecca, 3aBepnIeHHA KOTOPOro OKHAJZeT
KOMaHAA.

IIpamMep NCIOARIOBARNA:

wait 1078

BrBoa KoAMuecTBa GaliTOB, CAOB MAM CTPOK B daiiae; cHavaAd
BEIBOAMTCA KOAMYIECTBO, 38TEM 3epes npotea — mmA daiira.
(DopMAT BH3OBA!

wc [ mapaderpu ] <uma dpalina>

IlapaMeTpHI:

-C — BBIBOAMTCSA KOAMIeCTBO GaiToB B datire;

-] — BHIBOAWTCA KOAMUYECTBO CTPOK B haiae;

-W — BHIBOAHTCH KOAWYECTBO CAOB B (haliae,

IIpnMep BCTIOARIOBAHHS!

we ~-w file.txt | cut ~fl -d\<npoBen>

which

BHIBOA TOAHOTO OyTH K MPOTrPAMME ¢ 3aAAHHEIM UMEHEM, ECAH
STOT KATAAOT IPHCYTCTBYET B nepeMeHHolt $PATH.

(QopMar BrIZ0OBa:

which <uMs nDporpammer>

INapaMeTphl:

< MM$ IPOTPAMMEL > — UMA HCIIOAHAEMOTrO (ailra, AAT KOTO-
POro NPON3BOANTCH TIORCK KAaTaAOTa.

IIpuMep ACNOAB3OBAHAN:
which ls (Bumegner /bin)
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