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1 BBEOEHUE

JlanHO€ mocoOue npeaHa3HavyeHo Jjis1 00yUYeHHUs CTYJICHTOB CIIe-
qUabHOCTH «CHCTEMBI aBTOMATHU3WPOBAHHOTO MPOEKTHUPOBAHUS
(220300) mo onmHOCEemMeCcTpOBOM qucHUIUIMHE «OrnepalMoOHHbIE CUCTE-
MbI». OCHOBHOM 1I€JIbIO TAHHOTO Kypca SIBJISIETCS M3YYEHHE MPUHIIM-
OB OpraHU3alUK ONIEPALIMOHHBIX CHCTEM Ha MPUMEPE ONepPalMOHHON
cucteMbl UNIX. 3anaun u3y4yeHusi JUCHUILIAHBI:

1) n3ydyeHue OCHOBHBIX MPHUHIMIIOB PEATN3AINU M0JIb30BATEIIb-
CKMX UHTEP(EUCOB ONMEePAIMOHHON CUCTEMBI U MOJyYEHUE MPAKTUYC-
CKHMX HaBBIKOB IO MPOrPaMMHUPOBAHUIO HA KOMAHIHOM SI3BIKE Ollepa-
HMOHHOM cucteMbl UNILX;

2) U3y4YEHUE OCHOBHBIX MPHUHIUIIOB pPEaTU3alUd MYJIbTHUIIPO-
rpaMMHUPOBAHUS U MHOTOIOJIb30BATEIHCKOU paOOThI CUCTEMBI;

3) 03HaKOMJIEHHE ¢ OCHOBHBIMU nojicucteMamu UNIX — nojicuc-
TEMOW yIpaBJCHUs MPOILIECCaMM, MOJACUCTEMOUN YIpaBICHUS MaMsi-
Th1O, (haitmoBoit moacuctemoit. Ilpu 3TOM paccMaTpuUBarOTCS OCHOB-
HbIE TPOTPAMMHBIE UHTEP(PENUCHl U CUCTEMHBIE CTPYKTYPbI JAHHBIX.

N3ydenue maHHOW MUCIUIUIMHBI MPEAToJaraeT IMpeaBapuTeIb-
HOE U3YUYECHHUE CTYJECHTAMU CIEAYIOIINUX JUCIUIUINH:

1) undpopmaruka;

2) allrOPUTMUYECKHUE SI3BIKK U TPOTPAMMHUPOBAHUE.

N3ydenue kypca «OrnepallMOHHBIE CHUCTEMbD» 3aKaHUUBACTCS
MOJIYYCHUEM 3a4eTa U 3K3aMeHOM. J[Jid momydyeHus 3auera Tpedyercs
YCIICIIIHO BBIMOJHUTH JBE KOHTPOJIbHBIE PAaOOTHI.

JlanHoe mocoOue COCTOUT U3 MIECTH TJIaB, KOTOPHIE MOXKHO pa3-
OUThH HA TPU TPYMIIBI:

1) monb3oBaTenbekue nHTEpdEch — riasa 2;

2) NPUHITUIIBI IOCTPOCHUSI MYJIBTUIIPOTPAMMHBIX MHOT'OMOJIB30-
BaTEJILCKUX CUCTEM — I'JIaBHI 3 U 4;

3) mporpamMMHbIe UHTEPHEUCHl U CUCTEMHBIE CTPYKTYPhI TAHHBIX
ocHOBHBIX nToacucteM OC —raBel 5, 6 1 7.

CylecTByIolye MOAX0Abl K U3JIOKEHUI0 Kypca «Ornepaion-
HBIE CHCTEMBI» MOYKHO pa3jeIuTh Ha JiBa KJlacca:

1) 0OIHOCUCTEMHBIN;

2) MHOTOCUCTEMHBIM.

B nepBoM U3 3TUX MOAXOJ0B U3JIOKEHHUE BEAETCS HA MPUMEPE
OJIHOM, a BO BTOPOM — Ha MPUMEPE HECKOIbKUX OMEPAIMOHHBIX CHUC-
TeM. HecMoTpsi Ha TO, 4TO MHOTOCHCTEMHBIM MOAXOJ MPECIECAYET



1eJb 00€CIeYeHNs] CUCTEMHOCTH B BOCHPHUSATHM MaTepuasa, IpakTH-
YECKOE JIOCTHKEHUE 3TOM LIEU BEChbMA 3aTPYAHEHO, BO-TIEPBBIX, U3-3a
Ype3MepPHOro odbema MHPopmanuu (MOMBITKA OOBSITh HEOOBITHOE).
Bo-BTOpBIX, a0CTpaKTHOE U3T0KEHUE MaTepHraia JOCTATOYHO CKYYHO
JUISl YWATATEJIs, IPUBBIKIIETO K paboTe B Cpelie OJAHOM — JBYX KOH-
KPETHBIX ONIEPAIIMOHHBIX CHCTEM.

B naHHOM y4eOHOM MOCOOUM HCIMOJB3YETCS OJHOCUCTEMHBIM
MOJXO0M, MPEINOJAratoliiil pacCMOTPEHUE OIEPALUOHHON CHUCTEMBI
UNIX. IIpuMEHUTEIIBHO K 3TOM CHCTEME TEPMHUH «OJHOCUCTEMHBIN
IIOJIXO/1» IOCTATOYHO YCJIOBHBIM, TaK Kak B HacTosuiee Bpemsa « UNLX»
ABJISIETCS. COOMpATENIbHBIM Ha3BaHUEM, 0003HAYAIOUIUM JOCTATOYHO
oonbiryto rpyniy peanbHbix OC, UMEIOMMNX CXO0XKHUE MOJIb30BATEIb-
CKHE€ U mporpamMmHubie uHTepdeichl. CyllecTBEHHBIMU JTOCTOMHCTBA-
MU J1t000M UNIX-cuctemsl SIBJISIETCS, BO-TIEPBBIX, YHUBEPCATHLHOCTh —
OPUTOHOCTD JIJIsl PEIICHUs] TPaAaKTUUECKH JI0O0M 3a7a4uu 1o nepepa-
0oTke MHGOpPMAIMKM, HE3aBUCUMO OT OCOOCHHOCTEM allropuTMa 3TOM
3aJ]a4M ¥ OT YKCJIA TI0JIb30BaTENEHN, YUACTBYIOIIUX B €€ peieHuu. Bo-
BTOpbIX, UNIX HenmpuxoTiMBa K HCMOJb3yeMOW amnmapaTHOW Oaze u
MOXET BBIMOJHATHCA Ha PA3IMYHBIX KOH(GUTypalUsIX anmapaTypbl U
Ha MPOLECCOpPAX pa3IMUHBIX Mojienie. C y4eToM TOro, 4TO IPaKTU4e-
CKHM BC€ YMTATEJIM UMEIOT OMBIT pabOTHI B Cpejie OMEpaliMOHHON CHUC-
tembl WINDOWS, a mHOTHE — U B cpeae MS-DOS, B epBbIX I1aBax
nocooust Hapsay ¢ UNIX npuBoasTCsA CBEJEHUS U 00 3TUX CUCTEMAX.

Crnenyer OTMETHTh, 4TO MPU OMKUCAHUM CUCTEMHBIX MPOTrPaAMM-
HBIX BBI30BOB B TOCOOMM MPUBOASTCS HE peaibHbIE CUCTEMHBIE BbI30-
Bbl UNIX, 3aMCaHHBIE HA A3BIKE MPOTPAMMHUPOBAHUS 3TOU CHCTEMBI
CH, a ynpolieHHbIe UX BApUAHTHI, 3alIMCAHHBIEC HA TICEBAOsA3bIKE. Ero
NpUMEHEHHE MpeclielyeT Leiab cAenaTh Marepuana mocoOust TOCTYII-
HBIM JUIsl yuTatens, He 3Hakomoro ¢ CH, a Takxe mo3BosisieT u3ba-
BUTBCS OT AETAJIEH, CBA3AHHBIX C IPUMEHEHHUEM 3TOTO S3bIKA U HE OT-
Hocsinuxcs K OC. 3anuce a1000r0 CHCTEMHOTO BbI30Ba HA 3TOM IICEB-
JOSI3bIKE TPEJCTABIAECT COOOM pyccKOoe Ha3BaHHE TpeOyemoil orepa-
I[MU, 32 KOTOPBIM B KPYTJIBIX CKOOKaxX MPUBEJICH CIUCOK MapaMeTpoB
BbI30BAa, MPUYEM BXOJHBIC M BBIXOJHBIC MapaMETpPbl PA3ICIISIIOTCS
cuMBoJiaMu «||». IIpu 3TOM C UENbIO yIPOIIEHUS HU3JI0KEHUS MaTe-
prajia HEKOTOPbIE BTOPOCTENCHHBIC MapaMEeTPhl CUCTEMHBIX BBI30BOB
UNIX onylieHsl.



2 AHTEP®EWUCDHI NONb30OBATENA CUCTEMbI
2.1 PYHKUMM CUCTEMHbLIX NPOrpamMm

JIrobas evtuucnumenvnan cucmema (BC) npenHazHauyeHa s
BBHITIOJIHEHUSI HEKOTOPOTO MHOKECTBA 3aj/1au 1o nepepadbotke nHdop-
Maiu. CymHOCTh MTOJ00HOM 3a/1a4i COCTOUT B TOM, YTO UMEETCS He-
KOTOpas ucxojaHas uH(opmalus, Ha OCHOBE KOTOpOM TpeOyeTcs mo-
JYYUTh IPYTYIO — PE3YIBTUPYIONIYIO HH(DOPMAIIHIO.

Kaxnas 3amaua, pemaemas BC, umeer anroput™m peuieHus. Aj-
20pumm — TIPABUJIO, OIPEACIISIONICE TTOCIEI0BATEIBHOCTD JICHCTBUI
HaJl UCXOJHBIMM JITAHHBIMM, MPUBOJAIIYIO K TTOJTYYEHHUIO UICKOMBIX pe-
3yJbTaToB. DOpMa npeacTaBiaeHUs aJropuTMa PeIIeHUs 3a/1auu, Opu-
C€HTUPOBAHHAS HAa MAIIMHHYIO peaN3all1I0, Ha3bIBACTCS HPUKAAOHOI
npozpammoii. COBOKYITHOCTh amnmapatHeix cpencts BC, npenna3na-
YEHHBIX JJIsI BBIMIOJIHEHUSI MAIIMHHBIX IPOTPaMM, YacTO Ha3bIBAIOT
IPOCTO annapamypoi.

Ha puc. | npuBenena cTpykTypa anmapaTHbIX CPEJICTB OJHOMNPO-
neccopHoid OBM c¢ o01elt muHoi. B 1aHHOM CTpyKType LIEHTpaJIbHbIM
CBSI3BIBAIOIIMM 3BEHOM MEXKy OCHOBHBIMH OJIOKAMU SIBJIICTCS 00uiasn
wiuna (OLL). ITpu 3TOM NOJT TEPMUHOM WiUHA TTIOHUMAETCS TPYIIIA Ha-

OII

Cop | i\; Ol
LIIT
K

=

ny, ny, | ... nYs
Iy, vy, my,X< Vs
g Cpena nepenayu JaHHBIX g

Puc. 1 — Onnomnpouieccopras 9BM c o6mieit mmHon



payenbHbiX mpoBoioB. OILl B obmiem ciayyae ectb 00bEIMHEHHE TPEX
IITUH:

1) muHBI yrpaBiaeHUs;

2) MHBI afipeca;

3) MMHBI JaHHBIX.

PaccMoTpuM KkpaTko Ha3HaUEHHUE APYTUX allllapaTHBIX OJIOKOB.

['maBHbIM amnmapaTHeIM OJIoOKOM JiH000i1 OBM siBrisieTcss uen-
mpanshuslit npoyeccop (II). 310 — «mo3r» DBM, koTOpHIN HEMO-
CPEACTBEHHO BBIMOJIHSIET BCE MPOrpaMMbl, B TOM YHUCJIE U MPUKIIAJI-
Heie. Jlrobas mporpamma mpencTaBisieT cOOOM MOCIEeI0BATEIHHOCTh
MaIlIMHHBIX KOMaH/I, KaKaas U3 KOTOPBIX TpeOyeT JjIsi CBOETO pa3Me-
IIEHUS OJIMH, JIBa WK OoJblee yuciao OaitoB. Ha puc. 2 npuBejeHa
CTPYKTypa HanboJjee TUIMUYHONW MalIMHHOW KoMaHbl. 3nech KOIT —
KOJI orepanuu. ITo KOMOUHAIM OUTOB, KOJAUPYIOIIAsi TUI ONIEpallUH,
KOTOPYIO CJEIyEeT BBINIOJIHUTH HaJl ONEpaHjiaMu (HampuMmep, CyMMHU-
poBanue). Onepany 1, onepana 2 — 3TO Wi caMH JaHHBIE, HaJ KOTO-
PBIMU BBINOJIHSIETCS MallMHHAS KOoMaHJa, uian ajapeca B namstu (Ol
WJIU PETUCTPHI), TIE ATU JAHHbIE HAXOATCS.

‘ KOII ‘ Omnepang 1 ‘ Omnepanp 2 ‘

Puc. 2 — CtpykTypa MalllMHHOM KOMaH/1bl

Tepmun «omHonporeccopras IBM» o3Hayaer, 4TO B paccmar-
puBaeMori OBM wucnonbs3yercsi eIMHCTBEHHBIN LIEHTPaIbHbBINA MPOLEC-
cop. Kpome nero mpaktudecku nobast BC nMeer cnenuanu3nupoBaH-
HbIE Mporeccopsl. IIpuMepoM crienuanu3upoBaHHOIO MPOLECCOPA SB-
JSETCS conpoyeccop — NPOoLECCop, pacloOKEHHbBIN HA TOU JKe IJ1aTe,
yto u LII, n umerommuii takoit ke goctyn k OIl. B ortnuune ot LI
COIIPOLIECCOP MPEAHA3ZHAYEH JJIs1 BBIIIOJIHECHUS HE BCEW INMPUKIATHOMN
IpOrpaMMBbl, a JUIIb OTACIBHBIX €€ KOMaH]I (Jalle BCero KoMaHj 00-
pabOTKHM NaHHBIX C IUIaBarolleil Toukoil). Kaxxnas takas komaHJa BbI-
IIOJHAETCA COIPOLIECCOPOM KaK OTHEJIbHAas Iporpamma, 3alrcaHHas
Ha €ro CHEUUATM3UPOBAHHOM MAIIMHHOM SI3BIKE.

Onepamuenaa namams (OIl) npenHa3zHaueHa s KpaTKOBpE-
MEHHOT'O XpaHEHHUsI mIporpaMm M oOpadaThiBaeMbIX UMHU JIaHHBIX. Ha-
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3BaHUE 00YCJIOBJICHO TE€M, YTO OINEPalUH YTCHUS COAEPKUMOTO SUeeK
NaMsITH U 3alKUCU B HUX HOBOTO COAEPKUMOIrO MPOU3BOASATCA J0CTa-
TOYHO ObICTpO. MHOrAa MCHONB3YIOT APYroe Ha3BaHUE — Oonepayu-
OHHaA namame. ITO Ha3BaHWe 00ycioBieHO TeMm, yto LIIT moxer
JOCTATOYHO MPOCTO CUUTHIBATh MalimHHble KoMaHabl u3 OIl u wuc-
noyHATh ux. Jlornueckas ctpykrypa Jiroooit OIl mpeacraisieT coOoi
JUHEUHYIO0 TIOCJIEAOBATEIbHOCTh SIYEEK, KOTOPhIE MPOHYMEPOBAHBI
(puc. 3). B 3aBucumoctu ot OBM sueiikoil sBIsieTCA WM OalT, Wiu
MalnuHHOE c1oBO. HoMmep siueliku Ha3bIBaeTCs husuyeckum Wid pe-
anvHuIM aopecom >Tou sueiku. B npocteimux 9BM none onepanaa
B MAIlIMHHOW KOMAaH/I€ COJICPKUT ITOT HOMED.

OIl

~

N

Puc. 3 — Jlornueckas crpykrypa OII

IHepugepuitnvie ycmpoiicmea (IIY) — ycrpoiicTBa BBOJa-
BBIBO/I4, YCTPOKCTBA BHEIIIHEN ITAMSITH, a TAK)KE YCTPOMCTBA COMPSKE-
HUA CO CpelloN mepenauu AaHHbiX. [locpenctBom ycmpoiicme 6600a-
év1600a OBM «pa3roBapuBaeT» C 4YeJIIOBEKOM-TOsb30BaTenem. Crona
OTHOCSITCSI: KJIIaBUATypa, SKpaH (AUCILIEH ), MBIIlIb, IPUHTED U T.1I.

Yempoiicmeo enewneit namamu npeHasHadeHo sl pabOTHI C
Hocumesiem eéHeutHeu namvamu. [[puMepoM Takoro ycTpoucTBa SB-
asiercst auckoBod. OH paboTaeT C HOCUTENIEM BHEIIHEH MaMsITH —
MarHUTHBIM AUCKOM. Buewnas namams (BII) umeer ciemyromniue
oriimuus ot OII:

1) oomen undopmanueit mexay IIIT u BII BeimonHseTcss BO
MHOr0 pa3 MemieHHee, yem mexay LT u OII;
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2) LIIT He MOXET BBINOJHATh KOMaHAbI, 3anucandbie B BII. s
BBITIOJTHEHUS] 3TUX KOMaH]l UX HEOOXOAMMO MPEABAPUTEIBHO MEPEIH-
catb B OII;

3) undopmarusa Ha Hocutene BII coxpaHseTcs u mocie BBIKIIO-
YEHUS [TUTAHUS.

B npouwiom emxocth Hocuresern BII MHOrokpatHO mpeBOCXO-
nuna emkocth OIL. B Hactosimiee BpeMsi 3TO BBINOJHSECTCS HE IS
BCEX TUIIOB HOCHUTEIIEH.

Yempoiicmeo conpascenun co cpedoii nepedauu NaHHBIX HC-
noJjbp3yercs i nojacoenunenuss 9BM k cern. Hanpumep, eciin B ka-
YECTBE Cpe/bl MEPEJAaun TAHHBIX MCHOJIB3YETCA Mapa MpOBOJIOB, TO B
KaueCTBE YCTPONCTBA COMPSKEHUSI MOKET ObITh TPUMEHEH MOJIEM.

Humepdgheiicnoe ycmpoiicmeo (1Y) npegHazHayeHO IJI TOTO,
YTOOBI COIJIacoBaTh CTAHJAPTHYIO M daHHOM DBM ctpykrypy OI
C KOHKpeTHbIM TUIIOM [IY, KOTOpBIX cyliecTByeT o4eHb MHOTO. Ilo-
SCHUM CMBICII CJIOBA: UHmMephelic — TpaHula MEXIY JBYMsI B3aUMO-
JNEUCTBYIOIUMHU CUCTEMaMH. B TaHHOM ciiydae pedb UIET O B3aUMO-
nevicteuu O (¢ oguo croponsl) u ITY (c apyroit).

HecMoTps Ha To, 4TO HajMuue anmnapaTypbl U IPUKIAIHBIX MIPO-
rpaMM SIBJISIETCSI MUHUMAJIBHO-JOCTATOYHBIM YCIOBUEM ISl PELICHUS
3a51a4 1o nepepadotke uHpopmaimu, BC, cocTosmme ToIbKO U3 3TUX
JBYX TIOJICUCTEM, Ha MPAKTUKE HE HCIHOIL3YyTCs. O0s3aTenbHOM
nojacucteMoil 060t BC sABISAIOTCS TakKe CUCTEMHBIE IPOrpaMMBI.
biarogapss um u nons3oBatenu BC, U ux npukiIagHblie TPOrpaMMbI
HUMEIOT JIeJIO He C peallbHOU («roJIoi») anmnapaTypoi, a B3auMOJICHCT-
BYIOT C supmyanvhoil (kaxyiieiics) IBM.

Ha puc. 4 moka3zaHo HauOosee YKPYIMHEHHOE MPEICTaBICHUE
BC, B Tom umciie, Haubosee BaxHble CUCTeMHbIe MHTepderichl. Ha-
npuMep, uHtrepderic nonap3oBarens BC ¢ anmapaTypoid npecTaBisier
cOo0O KJIABHUILIA MBIIIK U KJIaBUATYPhI, MIOBEPXHOCTH DKPaAHA, a TAKKE
pa3IMYHbIe KHOMKM Ha CUCTEMHOM OJIOKe W Ha mnepudepuHbIX yCT-
poiictBax. HTepdeiic Mexay ammaparypoil W mporpaMmaMu Tpej-
CTaBJISIET COOOM SI3bIK MAIIMHHBIX KOMaH. COBOKYMHOCTh UHTEP(Ei-
COB, HUCITIOJIb3YEMBIX MOJIb30BATEIIEM WM MPUKIIAJIHON IPOrPaMMON, U
MPECTaBIISIET COOOM COOTBETCTBYIOIIYIO BUPTYAIbHYIO MAIIUHY.
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Ilonp3oBarenn

/ [Tonb3oBarensckue uHTEPPENChHI

CucreMHBIN TPOrpaMMHBII

CucreMHBIE TPOrpaMMBbl

[IpukitagHbie TpOrpaMmsl | —

BC /

Anmnaparypa

uHTEpdeiic

SI3BIK MAILIMHHBIX
KOMaH

Puc. 4 — YkpynHeHHOE PeACTaBICHNE BEIYMCIUTEIBHON CUCTEMBI

Ha puc. 5 npuBenena kinaccuukamusi CHCTEMHBIX TIPOTPaMM.

CucremMHbIE
IIPOTrpaMMBbl
Oo6pabaTsIBaromue VYnpagsnsoniye
IIPOrpaMMBbI IIPOTPaMMBbI
JIMHrBUCTHYECKHE OmeparinOHHEIE
VTunmutel BIOS pall
MPOIECCOPHI CUCTEMBI

Puc. 5 — Knaccugukanuusi CHCTEMHBIX IPOIPaMM

Oopadoamulearonjue cucmemmuvle npoZPammobl OTIANYAIOTCS OT
YOPaBJISIOMIUX TPOrpaMM Kak Mo CBOMM (YHKIIMSIM, TaK U MO CIOCO-
Oy ux uHMUIMUpOBaHUs (3amycka). OCHOBHbIC (PyHKIIMU 00pabdaThI-

BAIOIIMNX IIPOTPAMM:

1) nepenoc nundopmaruu. IlepeHOC MOKET BBITTOTHATHCS MEKTY
pPa3IMYHBIMA YCTPOMCTBAMH WJIM B Mpenesiax OJHOTO YCTPOMCTBA.
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[Ipu stoM moa ycrtpoiictBamu nonumarotcs: OII, yctpoiictBa BII,
YCTPOMCTBA BBOJIa-BbIBO/IA;

2) npeobpazoBanue uHpopmaiuu. To ecTb MOCHE CUUTHIBAHUS
uHdopManuu ¢ ycTpoiicTBa oOpabaThiBaroiasi mporpamMmma mnpeoopa-
3yeT 3Ty UH(GOPMAIIUIO, a YK 3aT€M 3alKChIBAET €€ Ha 3TO KE WIM Ha
JIPYro€ yCTPOMCTBO.

B 3aBUCHMOCTH OT TOTO, Kakasi U3 3THX JIBYX (DYHKIUU sIBIsIETCA
OCHOBHOM, 00pabaThIBalOIME CHUCTEMHBIC MPOrpaMMbl JIEJATCS Ha
YTUJIUTBl U JIMHTBUCTUYECKUE TMpolieccopbl. OCHOBHOUM (yHKIIHEH
ymuaumsl SIBISETCS TepeHOC WH(OpManuu, a OCHOBHAs (YHKIIUS
JIUH2BUCMUYECKO20 npoyeccopa — peodpa3oBaHue HH(GOPMAIUU.

3anyck oOpaOaThIBalOIIEl CUCTEMHOM MPOTrpaMMbl aHAJIOTHYEH
3aMyCKy MPUKJIaAHON TPOrpaMMBbl.

OcHoBHbIE (DYHKIUU YyRPAGAAIOUWUX RPOZPAMM:

1) okazanue MOMOIIM MPUKIATHBIM U CHCTEMHBIM 00padaThi-
BAIOIIMM IporpaMmaM B HcCHodb30BaHUM UMK pecypcoB BC. Ilpu
TOM pazIu4aroT WH(OpMAaIMOHHBIC, MPOTpaMMHBIE W ammapaTHbIC
pecypcsl. Jlannasa ¢yHnkius peanusyercs Bo Bcex BC;

2) obecricueHUE OOHONOIb308AMENLCKOU  MYTbMURDPOZPAMM-
Hocmu — OJHOBPEMEHHOE BBINMOJHEHUE HECKOJIBKUX MPUKIAJAHBIX U
(WM) cucTeMHBIX 00padaThIBAIOIIMX MPOrpaMM B UHTEPECAX OJHOTO
noyib3oBateisd. JTa  (QYHKIMS peaau3yercd JHIIb B MYJbTUIPO-
rpamMHbIX BC. B oaHOmons30BaTenbCckux oaHomnporpaMMubix BC
3Ta (PYHKIMS OTCYTCTBYET;

3) oOecrieueHUE MHO20N016308AMENbCKOU MYTbMUNDOCPAMM-
Hocmu — OJIHOBPEMEHHOE€ BBIMOJHEHUE HECKOJIbKUX 00pabdaThiBaro-
IUX OporpaMm (MPUKIATHBIX U CUCTEMHBIX) B MHTEPECAX HECKOJIb-
KUX Tosib3oBateniedd. Jlannas QyHKIus peanusyercs JUIlb B MHOTO-
nosnb3oBaTenbckux BC.

VYpapisioiye CUCTEMHBIE TPOTPAMMBI ICJISITCA HA IBE TPYIIIIbI:
nporpammbl BIOS u nporpammbl onepauuroHHor cucteMbl (OC).
BIOS — 0a3zoBas cucrema BBOJa-BbiBOJA. Crofja OTHOCSTCSI CUCTEM-
HbIe TTporpammbl, Haxondmuecs B [I3Y (moctostHHOE 3anoMuHarOLIEe
YCTPOUCTBO). ITU MPOrpaMMbl BBHIOIHSAIOT MHOTHE PYHKIIUU OOMEHa
c nepuepuiiHbIMU yCTPOUCTBAMH, y4acCTBYs, TAKUM 00pa3oM, B BbI-
MOJITHCHUH TIEPBOM U3 TIEPEUUCIICHHBIX BBINIEC PYHKIIMHN YIPABIISIIONTAX
IpoTrpaMm.
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Onepayuonnasa cucmema (OC) — MHOXKECTBO YHPaBIISIONIUX
porpaMm, MpeaHa3HAYCHHBIX JJISl BBITIOJIHEHHUS BCEX TPEX IMEpPEeUuc-
JeHHbIX Bbilie (QyHKIUA. [IpuMepoM 0aHOMOJIB30BATENHCKON OJHO-
nporpammHor OC saBusiercst MS-DOS. Ilpumepamu 0JHOMNOJIB30BA-
TEIbCKUX  MyJbTUNpOrpaMMHbIX  OC  SBIAIOTCS  pa3IMYHbBIC
WINDOWS. Onepaunonnas cucteMa UNIX sBiisieTcsl mpuMeEPOM MHO-
rOMN0JIb30BATENBCKON CUCTEMBL.

[Ipu paccMOTpeHHHU TO0JIb30BATEILCKUX HHTEP(HENCOB HEBO3-
MOXHO OOOWTHUCH 0€3 ToHATHS (ailyia. B oTinurMe oT MHOTHX JIPYyTHUX
00BekTOB, yrpasisieMblx OC, Galabl «BUIUMBDY JIJIS1 TIOJIb30BATENS U
UCIIOJB3YIOTCS UM Npu popmupoBanuu cBoux komauy st OC.

2.2 dannbl

Bcest undopmanusi, oopabateiBaemas BC, conepkurcst B HEl Ha
ycrpoiictBax: OII, BII, ycTpoiicTBa BBoAa-BbiBOJa. [Ipu 3TOM Ha mro-
OOM U3 YyCTpOWCTB MH(OpMAIIUS XPAHUTCA B BUJIC JJIMHHON OUTOBOM
CTPOKH, T.€. B BHUJI€ MOCJIECAOBATEIbHOCTU HyJeH W eauHull. [[nuHa
OJTHOM TaKOW OUTOBOM CTPOKH MOXKET COCTABIATh MHOTHE COTHU [ OUT
(1T = (1024)%). Tak kak paboTaTh C TaKOMl JJIMHHOW CTPOKOM upes-
BBIYAHHO HEYJIO0HO, TO OHA pa3AeisieTcsl Ha MOMMEHOBAHHBIE YacTU
pa3HOM JIMHBI, Ha3biBaeMble (aiimamu. boiee TouHOE ompeseeHue:
¢haiin — yacts npocrpanctBa Hocutens BII (paspeiBHas wiu Hemnpe-
pBIBHAs), KOTOPOUW MPUCBOCHO UMSI, yHUKaIbHOE Jy1sl JaHHoU BC.

Nudopmanss Ha HOcHUTENIE JNEIUTCS HA 4acTU-(Palibl MO CMBbI-
cioBomy npuHiuny. Hanpumep, oauH daitin MOXKET coaepx aTh TEKCT
UCXOJHOM MpOrpaMmbl, BTOPOM — €€ OOBEKTHBIA MOJYJb, & TPETUMN —
3arpy304Hbii Moaysb. Kpome Toro, B OOJIBIIMHCTBE COBPEMEHHBIX
OC kaxJoe YCTpPOMCTBO BBOJA-BBIBOJA TAaKXKE cuuTaeTcs (DaitaoMm.
Yro kacaerca OII, To undopmanust Ha HEW IeTUTCA HE Ha (ailibl, a
Ha CerMeHThl. Tak Kak 3TO pa30MEeHHE Ha CETMEHTHI CKPBITO OT IMOJIb-
3oBatesst BC, To 0HO OyZeT pacCMOTPEHO HaMH B APYTOM MECTE.

[Ipexnae uem oOCyxnath UMeHa (paiIoB, paCCMOTPUM HEOOJb-
Iy KjiacCU(UKAIUI0 UMEH OOBEKTOB, HAXOMSIIMXCS IO yIpaBie-
Huem OC (puc. 6). B kauecTBe nepBoro npusHaka kiaccudukanuu
UCIIOJIb30BAHO HazHaueHue uMmeHu. Ilonvzoeamenvckue umena o00v-
€KM06 UCTIONIB3YIOTCS JJIs1 00IeHusI MexX Ay Tosb3oBaTeneM u BC, to
€CTh I pealu3alliy IMOJIb30BaTeNbCKUX UHTEpdeicoB. Ilpozpamm-
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Hble UMeHa 00beKmoe VCIIONb3YIOTCS MPU PEATU3aLHNU CUCTEMHBIX
nporpaMMHbIX HHTep(deiicoB. Cucmemmuvlie umena 00vbeKmo8 Wuc-
noap3ytoTcs camoid OC misi CBOMX BHYTpEeHHUX MoTpedHocTei. Cy-
HIECTBYIOT TaK)K€ CMEIIIaHHbIE MMEHA, KOTOpbIe MOTYT OBITh OJIHO-
BPEMECHHO MU II0JIb30BATEIIbCKUMH, W TMPOTPAMMHBIMU WM WM TIPO-
rpaMMHBIMH, U1 CUCTEMHBIMU. B KauecTBe BTOPOro MpU3HAKa KJIaCCH-
¢dbukanuu MMEeH 00BEKTOB MCMOJIb3yeTCsl (hopma MpeACcTaBICHUS UMe-
HU — CUMBOJIbHAsI WK ynciieHHas. [lonb30Barenbckue nMeHa ObIBalOT
TOJIbKO CHUMBOJIbHBIMHU, a CUCTEMHBIE — TOJIbKO 4YMCIeHHbIMU. [Ipo-
rpaMMHBIE UMEHa ObIBAIOT CUMBOJIBHBIMHU, W YUCJICHHBIMU. B namb-
HEHIeM Mbl OyJeM 4acTO MCIOJIb30BaTh JAHHYIO KiIacCHU(UKAILUIO
MMEH.

HMMmeHa 00OBbEKTOB,
yrapasiageMbrx OC

\

[Tonw3oBaTeabCckue HpOFpaMMHBIC CucreMnbie
CUMBOJIBHBIC YucneHHbIC

Puc. 6 — Knaccudukarus umen o0bekToB, ynpasisembix OC

[IpuMenuTenbHO K (hailily CyIIECTBYIOT TPU MOJIb30BATEIBCKUX
uMeHu. Hanbosiee KOpoTKoe U3 HUX — npochmoe uma gaiina. 310 uMs
naet (aimy moib3oBaTeNb OpU €ro co3gaHuv. OrpaHUYEeHUs HA BbI-
O0op mpocTtoro uMeHH (daitna OmpeAcNsSIOTCS THIIOM HCIOJIb3yeMOn
OC. B moctaTo4HO CTapbIX OMEPAIMOHHBIX CHCTEMAaX HUCIOJIb3YETCS
KOpoTKoe mpocTtoe uMs (aitna. Hanpumep, B MS-DOS (3a uckitoue-
HueM Bepcud 7.0) JyIMHA MPOCTOrO MMEHHU HE MOXKET MPEBbIMIATh 12
CUMBOJIOB MO cxeMme «8.3». IIpu 3TOM 10 BOCBMHM CHMBOJIOB UMEET
Cco0OCmEenno umsa paiina, 10 TpeX CUMBOJIOB — paACUiUPEeHUE UMEHU
¢haiina, oqvH CUMBOJ — pa3JeiUTENbHAs TOYKA. YacTh UMEHHU JIEBEE
TOYKHM HA3bIBAIOT TAKKE HPePhuKcom umenu, a npaBee TOUKU — cygh-
¢uxkcom umenu. B crapeix Bepcusix UNIX makcumanbpHas JIMHA MPO-
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ctoro uMmeHu (aina cocrabmsier 14 cumBosioB. IIpu 3TOM, 00BIUHO,
HUKAKOW CMMBOJI HE UTpaeT 0coO0M poiu B UMEHH Gaiia (UCKIIIoue-
HHUEM SIBJISIIOTCSI HEKOTOPhIE CHUCTEMHBIE 00padaThIBAKOIIME IPOrpaM-
MBI, YYUTBIBAIOIINE TOUKY). B coBpemeHHbIX peanusauusx UNIX, a
takxke B MS-DOS Bepcun 7.0 u B paznuunabix WINDOWS nnvuna npo-
CTOTO UMEHU (paiiina MOKET JOCTUTATh 255 CUMBOJIOB.

®aitn gBiseTCA JOCTATOYHO KPYMHOW enuHMIEH MHGOpMAaIUU.
Jlns ynobcTBa paboThl ¢ HUM OMTOBasi CTpOKa, oOpaszyromias (aiin,
JEJIATCS HA YacTU, Ha3bIBaeMble 3anucamu. Tak KaK IIpyU B3aUMOJEH-
ctBuu ¢ BC monb30Barenb «He BUAUTY» 3amucH (aiisia, TO Mbl BEpHEM-
Csl K HUM MO3Xe, Korjaa 0yJieM paccMaTpuBaTh HE MOJIb30BaTEIbCKHUE,
a IporpaMMHbIE UHTEP(PENCHI.

B peanbHoii BC 01HOBPEMEHHO CYHIECTBYIOT MHOTHME THICSYH
daiinoB. Jlyisi Toro, 4roObl MOJB30BATEIb MOI OPUEHTUPOBATHCA B
3TOM «MOpPE», UCIOJb3YyEeTCS (haiioean cmpykmypa cucmemsl. [1ns
MOCTPOCHUSI TAKOW CTPYKTYPhl MPUMEHSAIOTCS CHeIUaIbHbIe (ailibl,
HazbiBaeMble kamanozamu (B WINDOWS katanorn Ha3bIBAIOTCSA
nankamu). Kaxnasa 3anuch (aiina-katajgora COAEpKUT CBEICHUS 00
olHOM (haiisie, «3aperucTpUupoOBaHHOM» B JaHHOM Katanore. [Ipume-
HuTenbHO K UNIX 310: 1) mpoctoe ums (aiina; 2) YucaeHHbIM HOMEP
¢aiina, ucnonbzyembiii OC 11 NONTyYeHUs] YHUKATbHOTO UMEHU (haii-
na. Ecnu ¢aiin «3apeructpupoBan» B KaTajaore, TO TOBOPAT, YTO MEXK-
Iy KaTaJoroMm u (GaijaoM CyIIeCTBYET Hcecmkasn cea3b. IIpu s3Tom Ka-
TaJor SIBIISIETCA MO OTHOIICHUIO K (ailny podumenbckum kamano-
20M.

Tak Kak B KaTajiore MOTyT ObITh «3apPETrUCTPUPOBAHBDY HE TOJIb-
KO (hailJibl TaHHBIX, HO U KATAJIOTH, TO MOSBIISIETCA BO3MOKHOCTb CBSI-
3aTh BCE (Dailibl CUCTEMBI B €AMHYIO UePaAPXUUecKyro (0pesosuoHyIo)
cmpykmypy. IIpu 3TOM KOpHEM JIEpEBA SABISECTCS KOPHEBOU KAmanoez.
Ha cnenyromem ypoBHe AepeBa HaxoasTcs Te (Gailiibl U KaTaJlorH|,
CBEJICHUS O KOTOPBIX COAEPKATCA B KOPHEBOM KaTajnore. AHaloruy-
HO, KaTaJord MEPBOrO YPOBHS JE€peBa «IOPOXKIA0T» (ailibl U Kata-
JIOTH BTOPOTO YPOBHS U T. 1.

B MS-DOS ¢aiinoBast cTpyKTypa CUCTEMBI MIPEACTaBIseT cOO0M
HE OJIHO, @ HECKOJIBKO JIEPEBBEB MO YHUCIY JIOTUUECKUX AUCKOB. lIpu
ATOM KOPEHBb Kaxa0ro AepeBa uMmeet ums «\» (oOpatHsbiit cierr). [Ipo-
CTOE UM JIFDOOTO IPYroro Karajora OTJIUYaeTcsl OT UMEHU OOBIYHOTO
¢aiisia TaHHBIX TEM, YTO OHO HE MOXKET UMETh PACIIMPEHUS UMEHHU.
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[Tonw3oBarens WINDOWS umeet nieno He ¢ pealibHOU (paitnoBoii
CTPYKTYpOM CUCTEMBI, aHaJOTUYHOH (haitnoBoi ctpykrype MS-DOS, a
C BUPTYJIbHOUM CTPYKTYpPOMl, IPEACTABIISIIONIECH COO0M eMHOE JEPERO.
KopueM »sToro paepeBa sBisieTCs BUPTYJbHBIN KaTanor «Pabouuit
crtoim». Ero mogkaranoraMu SBJISIOTCS JIPYTrd€ BUPTYaJbHBIE KaTAJIO-
TU, OJUH U3 KOTOPBIX («MOil KOMIBIOTEP)») ABISETCS «POJIUTEIIEM
JUISl KOPHEBBIX KAaTaJIOrOB JJOTMYECKUX JIUCKOB.

B UNIX (aitnoBasi CTpyKTypa CHUCTEMBI NPEACTABISET COOOMU
eauHoe niepeBo. Ha puc. 7 npuseneH pparment storo aepesa. Kophe-
BOM Katajor uMmeetr ums «/» (mpsimoit cien). I[Ipoctoe ums 1106010
JPYroro KaTajaora HUYEM HE OTJIMYaeTCsl OT UMeHM (paiina maHHbIX. B
ommuue ot MS-DOS u WINDOWS daitnoBas ctpykrypa B UNIX
peACTaBiIsieT co0o aepeBo ¢ nepeceueHusiMu. Hannune Takux nepe-
Ce4eHU OOYCJIOBJIEHO TEM, YTO OJMH M TOT ke (hailyl MOKET ObITH
OJIHOBPEMEHHO «3apEruCTPUPOBAH» HE B OJHOM, a B HECKOJbKUX Ka-
tajorax. [Ipu sToM Bce kecTkue CBsi3M (pailia MOTHOCTHIO PaBHO-
npaBHbl. CIE€ICTBUEM 3TOTO SBJISETCS TO, YTO JJIsI YHUUTOXKEHUS (aii-
Ja TpeOyeTcsi YHUUYTOKEHUE 3alUCEl O HEM BO BCEX €r0 POJIUTEIIb-
CKHMX KaTajorax.

BonbmuM  JOCTOMHCTBOM  JItO0OM  JApeBOBUAHON  (hailioBOM
CTPYKTYPBI SIBIIIETCSL TO, YTO OHA MO3BOJISIET MOJIB30BATEN0 HE 3a00-
TUTHCSI 00 YHUKAJIBHOCTH MPOCTHIX UMEH (hailyioB. ITO OOBSACHSIETCS
TeMm, uTo OC paboTaeT HE C ITUMU MOJb30BATCIHCKUMU HWMEHAMHU
daiisioB, a ¢ nytamMu. Uma-nymoe ¢haiina, Ha3pIBaeMOE TaKXKe adco-
JIIOMHBIM UMEHeM (pailia, IPEJCTABIAET CO00I MOCIeI0BaTEIbHOCTD
BCEX MMEH, HAUYMHAsA C KOPHEBOrO KaTajgora U KOH4Yas MPOCThIM HME-
HeM (aitna. [Ipyu 3TOM UM KaxJ0ro MPOMEXKYTOUYHOTO KaTrajora B
UMEHHU-TIyTH 3aBepIiaeTcs CUMBOJIOM «/» st UNIX nmu «\» nis MS-
DOS. Hanpumep, Ha puc. 7 nBa (aita UMEIOT OJMHAKOBOE MPOCTOE
UMs @.txt, HO aOCOIIOTHbIC UMCHA y HUX pasHble: /home/viad/a.txt n
/home/andrei/a.txt

B n11000¥ KOHKpPETHBI MOMEHT BPEMEHU OJIMH KaTtajor B (aii-
JOBOM CTPYKTYpE OIHOIOJb30BATEIBCKOW CUCTEMBI SIBISIETCS OCO-
OCHHBIM. DTO meKyuwjuil Kkamaaoe. B MHOronoyib30BaTelbCKOM cHc-
teme, HanpuMmep B UNIX, y KaXA0ro MoJib30BaTeis €CTh CBOU TEKY-
muil kataior. Eciu uckoMblil ¢ain «3aperucTpupoBaH» B TEKYIIEM
KaTajaore, TO €ro MoHo 3a7ath Jj1s1 OC HE ¢ MOMOIIbI0 UMEHHU-TTYTH,
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a TOJIB3YSACh €ro mpocThiM MMeHeM. OC cama TOJYYUT UMS-YTh
daiina, CoeTMHUB UMS-ITYTh KaTajora ¢ IpoCThIM UMEHEM (haiiia.

Ecnu agpecyemblii (haiin aBIseTCsS «IIOTOMKOM» TEKYIIIEro KaTa-
jora, TO B Ka4eCTBE MMEHH 3TOTO (¢aiia MOKHO MCIIOJIb30BaTh «CMe-
IICHUE» OTHOCHUTEIIBHO TEKYIIETO KaTajgora. Takoe Mmob30BaTelIbCKOE
uMsl (paiisa Ha3bIBACTCSI OmMHOCUmMEnbHbIM UMenem. Hanpumep, eciu
TEKYIIUM KaTajJoroM SBJISIETCS /fhome, TO 3alIMCAHHOE BBIIIEC UMS-TTYTh
baiina /home/viad/a.txt MoxeT ObITh 3aMEHEHO 00Jiee KOPOTKUM HMe-
HeM Vviad/a.txt. OOpaTuTe BHUMAaHUE HA OTCYTCTBHE B Hauajie 3TOrO
UMEHHU cUMBOJa «/». Ero Hanumuue Bcerja roBOPUT O TOM, YTO 3allu-
CaHO MOJIHOE UMS-TTYTh.

OOmenpuHATO UCTIOIB30BaTh AJI1 0003HAYEHUS TEKYIIIETO KaTa-
Jora CHMBOJI «.», a JUisi 0003HAUYEHMsI POIUTEIHCKOro Kartajora (1o
OTHOIIEHHUIO K TeKYIIeMY KaTajory) — «..». Hampumep, eciu Tekymum
KatajoroM siBusiercss /home/viad, TO ans  3amaHua  (Qaiina
/home/andrei/a.txt MOMB30BaTEIh MOXET HCIIOJIH30BAaTh OTHOCHUTEIb-
HOE uMsl ../andrei/a.txt

bin dev home e o =

' -/

viad andrei

ey Do ] GoowD @)
|

— KaTaJior — KCCTKasi CBA3b

Q — Gain gan- — CHUMBOJIMYECKAs CBA3b

HBIX

Puc. 7 — ®parment (daitnopoit ctpykrypsl UNIX



19

Oco6eHHOCTBhI0 (DailIoBOM CTPYKTYphl B MYJIBTHUIIPOTPAMMHOMN
CUCTEME SBJISICTCS] HAIMUUE CUMBOJIMYECKUX CBsI3e. Cumeonuueckan
ceazv (B WINDOWS — apneik) — cnenMaiabHBIN (hailsl, cojiepkaiiui
MOJIb30BaTENbCKOE UM JIpyroro — ienesoro Qaina. Hampumep, Ha
puc. 7 daitn syma.txt ABASETCS CUMBOJUYECKON CBS3BIO C (hailiom
atxt. To ectb couepkumbiM  (Qaina syma.txt  SIBISIETCA:
/home/vlad/a.txt. CumBoIMUYecKasi CBS3b HCIIOJIB3YETCSA JJIsi KOCBEH-
HOM anpecanuu 1iesneBoro (aiina. [Ipu 3ToMm, 3a1aB B KOMaHJI€ MOJIb-
30BaTEIbCKOIO WJIM MPOTPAMMHOI0 UHTEpdeica UM CUMBOIUYECKOM
CBs3U, MbI 3acTaBuM OC BBIMOJHUTH TpeOyemMoe eUCTBUE HaT Iieie-
BbIM (hailJioM, HAIpUMEP BBITIOJIHUTH CO3/1aHue 3Toro (aitna. Hexoto-
pbl€ U3 KOMaH]l «HE CIEAYIOT CUMBOJUYECKON CBSI3U» U BBIMOJHSIOT
3aIaHHOE JICMCTBUE HE HAJl 1IEJIEBBIM (DailioM, a HaJl caMOil CUMBOJIH-
4yecKoM CBs3b10. [IprMepom sBIsIeTCS KOMaHa yaaiaeHus ¢aia.

Kpome nepeunciieHHbIX Bbllie TUNOB (hailyioB ((ailinbl JaHHBIX,
KaTaJoru, CUMBOJIMYECKHE CBs3M) JtoOas coBpemeHHass OC umeet
emie oauH TUN (aitioB — (alabl-yCTpONCTBA, HA3bIBAEMbIE TAKKE
cneyuanvhoimu painamu. Hanvuue takux (aiaoB MO3BOISET U
MOJIb30BATENII0 M MporpaMMaMm padoTaTh ¢ NepruepuitHbIMU yCTPOM-
CTBaMU IOYTHU TakK ke, Kak u ¢ ¢ailamu IaHHbIX. Eciu B ogHOMNpO-
rpaMMHOM cucTeMme, HanpuMep B MS-DOS, npukiiagHas nporpamma
MOET B3aumMoJieicTBoBaTh ¢ [IY He Tonbko uepe3 ¢aiioByro cucre-
My, HO U yepe3 apanBepsl MS-DOS, BIOS, a Taxxke Hanpsamyro 4epes
NOPThI, TO B MYJbTHUIIPOTPAMMHOMN CHUCTEME TaKasi «POCKOIIb» HE J0-
nyctuma. B UNIX cnenuanbHbie (Gaiiiibl HAXOMSITCS WM B KaTajaore
/dev, WM B €r0 IOYEPHUX KaTajlorax. 3aMETUM, UYTO B KaUE€CTBE «YyCT-
pPOMCTB» MOTYT BBICTYIAaTh HE TOJIbKO Hactosimue IIY (yctpoiicTBa
BBOMa-BeIBOAA U BII), HO 1 o6mactu OIl u BII. Ilpumeps! cnenuaib-
HBIX (haiiJIOB:

/dev/fd() — mUCKOBOJ THOKHUX JINCKOB;

/dev/Ip0) — napannensHblil nopt 0;

/dev/tty00 — nocnegoBarenbHbii nopt COMI;

/dev/rz0a — iepBbIit (a) pazaen nepBoro () )KECTKOTo AUCKa,;

/dev/kmem — nuneitnas BuptyansHas Ol sapa OC.

B karanore /bin HaxoaaTcsa HauOOJEE YaCTO UCIIONb3YEMBbIE YTH-
mutel UNIX. HecMOTps Ha TO, YTO YTWINTBI HE SIBISAIOTCS 4acThio OC
U PacCMaTpUBAIOTCS €10 KaK OOBIYHBIC MPUKIAAHBIC MPOTPAMMBI, HX
paccMoTpeHre OyAeT MOJE3HO HaM MO0 CIETYIOUIUM COOOPAKEHUSIM:
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1) ¢ TOukM 3peHust pAIOBOro MOJIb30BATENA (HE MPOrPAMMUCTA)
YTUJIUTHI SIBIISIFOTCS HEOTheMIIeMoil yacTeio BC;

2) pacCMOTPEHUE YTUIUT MO3BOJISET Jyuilie BeAeauTh camy OC;

3) IpaKTUYECKOE NPUMEHEHUE HEKOTOPBIX YTUIIUT IO3BOJSET
BBISIBUTH MHOTHE CBOMCTBA ncnoyb3zyemon OC.

2.3 YTunurol

Kak ormeuanoch paHee, OCHOBHOM ()yHKIIMEN YTUIIUTHI ABISETCS
nepeHoc unopmarnuu B npenenax BC. Ilpu paccMoTpeHun Kaxmaoit
KOHKPETHOW YTUJIUTHI MOJB30BATEIISI CUCTEMbl HHTEPECYIOT (QYHKIIUU
ATON yTUJIUTHI, & TAKXKE €€ UMsl, UCIIOIb3YyEeMOE JJIsl IEpeJjauu B CHC-
TEMy 4epe3 MOJb30BaTeIbCKU MHTEpGENC B KauecTBE KOMAH/bI IS
OC. IIpu padote c cucremoit UNIX oOuuit ¢popmaT Takoil mojb30Ba-
TEJIBbCKOM KOMaH/bI CIICAYFOIINN:

ums [@pnaeu] [Patinel]
rae 1) xkBaapaTHbie CKOOKH 3aKJIFOYAIOT HEOOs3aTeIbHYI0 4acTh KO-
MaH/Ibl;

2) umsa — TIOIB30BATEIbCKOE UMS MCIIOHSEMOro daiina, coaep-
KaIEro 3arpy304HbId MOTYJIb (MAITMHHBIN KOJ) YTHIIUTHI,

3) ¢aiiner — nMeHa (ailyioB, HaJ KOTOPHIMHU YTUJIMTA BBITIOJHSIET
CBOU JIeUCTBUS. Paznu4uaror éxoomnsle ¢haiinwt, nupopmaius u3 KOTo-
pbIX (W uHGOPMAIMS O KOTOPBIX) UCIOJIB3YETCS YTUIUTON B Kaye-
CTBE €€ MCXOJHBIX JAHHBIX, a4 TAKKE 6bIXOOHbIE (Paiinbl, B KOTOPbHIC
yTWINTa MOMENIAeT pe3ysbTaThl cBoe paboThl. [lo ymomuanuio
OOJIBIIMHCTBO CUCTEMHBIX YTHUJIUT UCIOJIB3YET B Kau€CTBE BXOJHOTO
daiina kiIaBUaTypy, a B KayeCTBE BBIXOJAHOIO (aijia — sKpaH. OTH
YCTPOKCTBA (MU COOTBETCTBYIOIIME UM (Dailsibl) 4acTO HA3bIBAIOT COOT-
BETCTBEHHO CHIAHOAPMHBIM 66000M VI CHHAHOAPMHBIM 6b180OOM,;

4) ¢pnacu — nBOMYHBIE MapaMeTPbl KOMaH/Ibl, YTOUHSIOIIHNE JICH-
CTBHE, KOTOPOE JIOJI’KHA BBIMOJHUTH 3amyckaemMasi yruinra. dnar 3a-
JAe€TCsl CBOMM HMEHEM U3 OJHOM OYKBBI, KOTOPOH MPEIIIECTBYET
CUMBOJI «—». HekoTopble (yiaru yTOUHSIIOTCSI CBOMMH IapaMeTPaMHu,
KOTOPBIE OTACIISIIOTCS OT UMEHH (hjiara mpooeramu.

Huxe mpuBOIUTCS KpaTKOE OMUCAHUE YTHIUT, HMCIOJb3yEMbIX
MOJIB30BaTENAMH oneparimoHHon cucteMbl UNIX st paboThl ¢ Qaii-
namu. Ilocme UMEeHU KaXJI0M yTUIUTHI B CKOOKaxX MPUBOJAUTCS Ha3Ba-
HUE aHAJOTMYHOM Miau Onm3kon komaHabl B MS-DOS. PaccmaTtprBae-
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MbI€ YTHJIUTBI MOXXHO Pa30uTh HA rpynmbl: 1) uaeHTUUKAIUS U yc-
TaHOBKA TEKYIIIETO KaTajiora; 2) co3JaHre KaTaJoroB U aHaJIu3 UX CO-
JIEePKUMOT0; 3) KOIUPOBAHUE, IEPEUMEHOBAHHE U IepeHOC (hailyioB;
4) yHuutoxeHue (aiyioB M Katajoros; 5) paboTa ¢ TEKCTOBOM WH-
dbopmanueii; 6) mouck UHPpopMalMu; 7) BelJada CpaBoOuYHON UHOOP-
Maiuu; 8) ymnpouieHue Mojiab30BaTeNbckoro unrepdeiica. Paccmorpe-
HUE YTWINT, YY4aCTBYIOIIMX B 00ECIIEUEHUH MHOTOIOJIb30BATEIbCKOM
pabotsl BC, OyneTt BBINOIHEHO B APYTUX pa3zenax.

1. UnenTuduranus ¥ yCTAHOBKA TEKYILIEr0 KaTajaora.

a) BeiBoa aOCcomMOTHOrO MMEHM TeKyIlero karainora (B8 MS-DOS
OTCYTCTBYET, TaK KaK 3TO UMS SIBJISIETCS YaCTbIO MPUTJIAIICHUS K BBO-
Ty KOMaH/Ibl):

pwd

Oto Hambosee npocrtas komanaa UNIX, koTopas HE UMEET HU
OJIHOTO TIapaMeTpa.

0) Cmena Tekyiero karaiora (B MS-DOS — cd):

cd [kamanoe]

Ecnu xaranor omnyuieH, TO TEKYIIUM KaTajlorOM CTaHET KOpHe-
BOM KaTajor MOJJepeBa KaTajJoroB JAHHOTO MOJb30BaTes (Halpu-
mep, karanor viad na puc. 7).

Nms kaTamora MoOXeT ObIThb Kak aOCOJIOTHBIM, TaK U OTHOCH-
TEJIbHBIM. 3a/1aHle a0COIIOTHOTO UMEHHU MO3BOJISIET CACNIATh TEKYIIUM
T1000M KaTajor, a 3aJaHre OTHOCUTEIBHOIO MMEHHM — TOJIbKO Karta-
JIOT-IIOTOMOK JIEMCTBYIOIIIETO TEKYIIEro Karajora. Eciu B Havyale ot-
HOCUTEJILHOTO MMEHHU KaTajora 3amucaTh CUMBOJBI «~/», TO CMelle-
HUE HOBOT'O TEKYIIETO KaTajora BBIYUCISETCS OTHOCUTEIILHO KOpHE-
BOT'0 KaTajora JaHHOTO MmoJib3oBaresns. Eciin B kauecTBe UMEHU Karta-
jora 3a7aTh CHUMBOJIBI «..», TO HOBBIM TEKYIIMM KaTajJOrOM CTaHET
«POJUTEINbY JEUCTBYIOIIETO TEKYIIETO KaTajaora.

Hannas yrunuta He umeer ¢uaro. K stomy go0aBum, 4uTo cd,
BOOOIIIE-TO TOBOPSI, HE SIBISETCS YTWJIMTOW B MOJHOM CMBICIIE 3TOTO
CJIOBA, TaK KaK OHA CYIIECTBYET HE B BUJIC OTJEIBHOTO UCIIOIHIEMOTO
daiina, a B Buae noamnporpammbl OC (TouHee — €€ MHTepIpeTaTropa
komaH). [ToqoOHOE cBOICTBO 00YCI0BIEHO HEOOIBITUMH Pa3MepaMu
JTAHHOW MOJIMpOrpaMMBbl U JJ1s tojb3oBartesis BC He 3ameTHo.

2. Co31aHue KaTaJI0roB M AHAJIM3 UX COAEPKUMOIO.

a) Co3manue HOBOTO Karanora (karanoroB) (B MS-DOS — mkdir):

mkdir xamanoeu
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HNMena co3maBaeMbIX KaTaJOroB MOTYT OBITh 3aJlaHbl B JIFOOOM
BHJIC: IPOCTHIC, OTHOCUTEIbHBIE, a0COJIIOTHBIC.

EnuHcTBEeHHBIN (1ar 1TaHHOW yTUIUTHI:

-m — CO3/1aTh KaTaJIOT C 3aJlaHHBIM PEXKUMOM JOCTyma. Pexxumbl
ocTyna OyayT pacCMOTpPEHbI B 11.4.2.

0) BeiBoj1 copep:kuMoro karaiora Ha 3kpaH (B MS-DOS — dir):

Is [kamanoe unu ¢haiinet]

Ecnm mapamerp omyiieH, TO Ha SKpaH BBIBOJUTCS COACPKUMOC
TEKYIEro Karajora, iHaue — COASPKMUMOE 3aJaHHOT0 KaTtanora. Eciu
3aaHbl UMeHa (HailyioB, TO HA AKPaH BBIBOJAATCS CBEIECHHS 00 ATHUX
daiinax, eclii UX UMEHA MPUCYTCTBYIOT B TEKYIIIEM KaTajore.

Hannas yrunuta umeet 23 daara. [IpuBegem ToJIbKO HEKOTOPHIE
U3 HUX:

1) -R — peKypCHUBHBIM BBIBOJ IOJKATAJIOTOB 3aJaHHOTO KaTajo-
ra;

2) -F — IOMETUTh UCTIOTHsIEMbIE (paliIbl CHMBOJIOM «*), KaTajo-
'l — CHMBOJIOM «/», @ CAMBOJIMYECKHE CBSI3H — «(@»;

3) -l — BBIBOA Haubonee noapoOHOM nHpopMaluu o ¢aiinax;

4) -a — BBIBOJ CIIHCKA BCeX (PalaoB M MOAKATAIIOTOB 3aJJaHHOTO
Karajora (10 yMOJYaHHWIO MMEHA, HAUMHAIOIIHNECS C CHMBOJA «.» HE
BBIBOJISITCS).

3. KonupoBaHue, nepeuMeHOBaHNE U NMePeHoC (PailiioB.

a) Konupoanue daiina (8 MS-DOS — copy):

Cp UCXOOHBLU_hatin (unu xamanoz) KOHeuHwll @atinl (uiu
Kkamanoz)

[lepBbIii MapaMeTp KOMaH/IbI 3a/1a€T UCTOYHUK KOTIMPOBAHUS, a
BTOPOM mapamerp — MECTO pasMeleHuss Konuu. IIpu 3tom KonupoBa-
HUE MOKET MPOU3BOJIUTHCS U3 (aina B Qaiin, u3 Qaiina B KkaTajor, a
Tak)Ke M3 KaTajgora B Karajor. B jgio00oM M3 3THX Cily4aeB cO3acTCs
HE HOBas >KECTKas CBsI3b (CBS3M), a CO3/1aeTCsl HOBBIN (paiin ((aitibl).

[Ipu xomupoBanum u3 ¢aiisia B KaTajaor B MOCISIHEM CO31aeTCs
HOBAasI 3aIHUCh, COCTOSIIASI U3 TIPOCTOT0 UMEHU MCXOTHOTO (aiina u u3
CHUCTEMHOTr0 HoMepa HoBoro ¢aina. [Ipu konmupoBanuu U3 KaTajiora B
KaTajor KOMUPYIOTCS Bce (aiyibl (B TOM YHUCJIE W IMOJKATAJOTH) U3
MCXOJIHOTO KaTajora B KOHEUHBIH Katayor. [Ipm 3ToM mIsi Kaxaoro
KOMUpyeMOTo (aiiia co3aaeTcss HOBbIA (aiiyl ¢ TOUHO TaKUM KE CO-
JIEP)KUMBIM, TIOCJIE Yero HOBBIH (paill perucTpupyercss B KOHSYHOM
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karanore. J[Jig komupoBaHuUsl U3 Karajora B KaTajor Tpedyercs, 4To-
Obl ObLI 3amucaH (ar -r.

0) IlepeumenoBanue ¢aitsioB u ux nepemenienue (8 MS-DOS —
rename, move):

my  ucxoouwlll_gpain (unu xamanoz) — KoHeuwwli ¢hatin (unu
Kamainoz)

Ecau ucxomHplii 1 KOHEUHBIA (Daitiabl HAXOAATCS B OJHOM M TOM
K€ Katajiore, TO JaHHas yTUJIUTA 3aMEHSAET UM UCXOJHOro (paiiina Ha
uMsi KoHeyHoro (aitna. Ecnu sxe 3t (paitibl HaxXoAsTCsl B pa3HbIX Ka-
Tajorax, TO TMPOU3BOAMUTCS «mepemenieHue» ¢aina mo ¢aiinoBoi
CTPYKType cuctembl. [Ipu aToM 3amuch (paiiia B UICXOJAHOM KaTajore
YHUUYTOXKAETCSI, @ TOYHO TakKasl K€ 3alKch B KOHEUHOM Kartajore, Ha-
o0opot, co3naerca. Ecau B kauecTBe mepBoro onepanjaa 3aaad Qaiii,
a B KQUECTBE BTOPOI0 — KATaJIOT, TO TAKXKE MPOU3BOIUTCS MIEPEMeIIIe-
Hue ¢ailna B 3aaHHbIN KaTajor. Eciiu B kayecTBe 000MX OINEpaHaoB
3aJlaHbl UIMEHA KaTaJoroB, TO MPOU3BOJMUTCS NMEPEUMEHOBAHUE KaTa-
JI0Ta, COOTBETCTBYIOIIETO MEPBOMY OTIEPAHTY.

B) Co3naHue )KECTKUX M CUMBOJIMYECKUX CBsizeil (B MS-DOS —
HET):

In ucxoomwii_¢aiin ¢hatin_ccoinka (unu kamanoz)

DTa KOMaHJa CO3/1a€T HOBYIO CBsI3b C UCXOAHBIM (aiinom. [Ipu
OTCYTCTBHM (Dyiara -s CO3JaeTCs >KECTKasi CBsA3b ¢ ITUM ¢aitsiom. B
3TOM cliydyae (ailyi-cchliiKa MPECTaBIsieT cCOO0M HOBOE UMS YK€ CY-
niecTBytomero ¢aitna. Eciu B kauecTBe BTOPOro napaMeTpa KOMaH Ibl
3a7aHO HEe UM (ailra, a UM KaTajora, TO B 3TOM KaTajJoTe UCXOHBIH
daiin OyJeT 3aperucTpupoBaH MOJ CBOMM MPOCTHIM MPEKHUM HME-
HeM. [Tpu Hannunm uiara -s co3gaBaemblil paiia-ccbuiKa MpeACTaBIIs-
€T 000 CUMBOJIMYECKYIO CBS3b C HCXOIHBIM (haliIoM.

4. YHUUTOXKEeHUd (PANJIOB M KAaTAJIOTOB.

a) Y nanenue QaitnioB u karanoros (B MS-DOS — del):

rm  ¢hatinel (Unu kamanoz)

OTa yTWiIdTa yJanseT He camu (ailyibl, a 3alIMCU O HUX B POJIU-
TeIbCKUX KaTajorax. Camo ynaneHue (aitia mpouCXOAUT TOJBKO B
TOM cllydae, €ClId YHUCIIO JKECTKUX CBs3eH i 3Toro (haila cTaHeT
paBHbIM O.

Ecnu 3apate ¢uar -r, TO 1aHHas KOMaH/a BBIMTOJIHUT YJaJCHUE
3aJJaHHOTO KaTajora U BCEX COJEepKaIMUXCs B HEM (halJioB M TOJKA-
tanoroB. Jlpyrue ¢uaru:
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-f — ynanenue ¢aiaoB 6e3 3anmpoca MoATBEPKIACHUS;

-i — 00s13aTENBHBINA 3aIIPOC MOATBEPKACHUS MPU YAATICHUUN KaX-
noro ¢aiina.

0) Y nanenue karanoros (B MS-DOS — rmdir):

rmdir xkamanoeu

JlaHHas KOMaHAa MOKET YHUYTOXXUTh KaTajaor TOJIbKO B TOM
clly4ae, €CJIM OH HE COJEPKUT (haiioB U MOAKATATIOTOB.

5. Pabdora ¢ TekcToBOI MH(pOPMaLIHEH.

a) Co3maHue HOBBIX TEKCTOBBIX (hailJIoOB U KOPPEKTUPOBKA
cyliecTByronux. JJaHHyto QyHKINUIO BBITOJHSIOT YTHJINTHI, Ha3bIBae-
MbIE mexkcmosvimu peoaxmopamu. lIprumMepbl TEKCTOBBIX PEIAKTO-
poB: ed, ee, sed, vi. (TekctoBslii penaktop B MS-DOS — edit.) B xaue-
CTBE MpUMEpPA MPUBEAEM BbI30B PEAAKTOpA sed:

sed [¢hatinwl]

JlaHHBIN peAakToOp PEIaKTUPYET 3aJlaHHbIe B KOMaHje (haiiibl
MOCTPOYHO, OT MEHBIITUX HOMEPOB CTPOK K OOJIbIINM, O€3 BO3BpaTa K
paHee MPOMJECHHBIM CTpOKaM. PenakTupoBaHue CTPOK MPOU3BOIUTCS
COTJIaCHO KOMAaHJIaM PEIAKTUPOBAHUSA, 3aJaHHBIM OJHUM W3 JBYX
CIIOCOOOB:

1) B kauecTBe nmapameTpoB (Jiara -e;

2) KOMaHJbl PEJaKTUPOBAHUS coliepKarcs B (paiine, ums KOTo-
pOro 3aJlaHo B KauecTBe napamerpa ¢ara -f.

Ecnu Hu onHO M4 (aitna B KoMaHe HE 3aJ]aHO, TO TI0 yMOJI4a-
HUIO BXOJHBIM (paiiyiom cuutaercsi kiaBuarypa. Habupaemble Ha Hel
CTPOKM M OynyT MOJBEprarbcsl peaakTHpoBaHUIO. B »Tom ciydae
IIPOM30MIET CO3aHHE€ HOBOT'O TEKCTOBOIO (paiijia, KOTOPHIA C ITOMO-
1pt0 uHTEpIperaropa koman OC MoxeT ObITh 3alicaH Ha JUCK.

0) BriBox TekcToBoro (haitna Ha skpad (B MS-DOS — type):

cat [patinbi]

JlaHHasi yTUIUTA BBIBOJUT HAa SKPAaH COAEPKUMOE BCEX TEKCTO-
BBIX (paiiyioB, 3aJJaHHBIX B KaueCTBE €€ mapameTpoB. [Ipu aTom coxaep-
KMMOE€ BBIBOJMMBIX (PalijioB Ha PKpaHe HUKAK HE pazneinsiercsa. Eciu
HU OJUH U3 (paloB HE 3aJaH, TO HA AKPaH BBIBOJIUTCS IMOCIEIOBA-
TEJILHOCTh CUMBOJIOB, BBEJICHHAS C KJIaBUATYphl (HAIOMHUM, YTO KJia-
BUaTypa Toxe (aitn). BBoj ¢ kiaBuaTypbl OyJI€T BBITIOIHATHCS TaKKE
B TOM CJIydae, €CJIM BMECTO Jt000ro uMeHu (aiisia 3amucaH CUMBOJ



25

«—». Jlns1 3aBepiiieHus: BBO/Ia CHUMBOJIOB C KJIABUATYPHI CIEIYyET OJTHO-
BPEMEHHO Ha)kaTh JABE KiaBuiu: <Ctr/>&<D> («xoHern (aiimay).

B) CoptupoBka u ciusinue gainos (B MS-DOS — sort):

sort ¢aiinb

Ecau ¢dnaroB HeT, TO JaHHAs KOMaH/a BBITIOJHAET CIMSHUE TIe-
peuncneHHbix (aiioB B enuHbli gaiin. [Ipuyem ctpoku storo (aitna
COPTUPYIOTCS B JiekcorpadguyeckoM mnopsake. [lo ymomuanuio pe-
3yJIbTAT BBIBOJUTCS Ha DKPaH.

JIBa (hyiara 3Toi KOMaH/IbI:

-4 — TPU HAJIUYUH HECKOJbKUX OJIMHAKOBBIX CTPOK pE3yJbTaT
COJICP>KUT TOJIBKO OJHY CTPOKY;

-0 (paiin — BBIBOJI pe3yJibTaTa JICJIACTCS HE HA PKpaH, a B 3aJaH-
HBIN (ai.

r) BeIBoJI TekcTa, BBOJUMOTO C KJIaBUATYPhI, HA dKpaH U OJHO-
BPEMEHHOE KOIMMMPOBAHUE 3TOT0 TEKCTa B 3aJjaHHbIN (aiin (daiiiasl):

tee aiinvl

OnuH u3 (y1aroB 3TOM KOMaH/IbI:

-a — 3aMuch TEKCTa HE B Hadayo (aiyia (mpu 3ToM (aiisl co3a-
€TCS 3aHOBO), a €ro M00aBJICHHME B KOHEI[ CYIIECTBYIOIIEro (aia
(daiinos).

1) BeIBO CTpOKH CUMBOJIOB Ha 3kpaH (B MS-DOS — echo):

echo cmpoka

Kak 1 xomaHga cd, naHHas KOMaH/a BBITIOJHIETCS HE OTACIb-
HOM YTHJIMTOM, a MOANporpaMmon uareprperaropa komana OC.

6. Ilonck nupopmanum.

a) [Touck ¢aitnos (B MS-DOS — find):

find xamanoe [¢pnacul

JlaHHas yTUJIWTA OCYIIECTBIISIET MOMCK (HaiIOB B TMOJIEpPEBE
(bailyioBOM CTPYKTYphI, KOPHEM KOTOPOTO SIBJISIETCS 3aJaHHbIA KaTa-
Jor. YcioBus MOUCKA 33Jal0TCs ¢ MOMOIbio ¢uiaroB. B ortnuuue ot
paHee MEepPEUYUCICHHBIX YTUIUT (DJlard 3a/1al0TCS B KOHIE KOMaHJbI.
N3 Bcex MHOTOUYHMCIIEHHBIX (Py1aroB oOpaTM BHUMAHKE Ha JBa:

1) -type mun — novick paityioB ykazaHHOTO TUIA. APTyMEHT mun
MOXET MPUHHUMATh clenyrolue 3HadeHus: b (daiin — O0moyHOE yCT-
poiicTBO), ¢ ((paiin — cuMBOJIbHOE YCTPOHCTBO), d ((aitn — kartanor), f
(oObrunbii Qaitn), I (paitn — cumBonMYecKas CBs3h), p (paitn — ume-
HOBAHHBIN KaHa);
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2) -name ums — NOUCK (AIJIOB ¢ yKa3aHHBIM UMEHEM.

B otinume oT paHee pacCMOTPEHHBIX KOMaH YTHUIUTA find ume-
€T COOCTBEHHbIE METAaCUMBOJIbI. Memacumeon — CUMBOJI, UMEIOITUIA
I pacCMAaTPUBAEMOW ITPOrpaMMbl CIIENUAIBHOE 3HadyeHue. Mera-
CHUMBOJIbl YTUJIUTHI find TMO3BOJSAIOT 3a/1aBaTh MPOCThIE UMEHA Cpa3y
HECKOJIbKMX MCKOMBIX (paiiJioB B BUAE Bcero ojgHoro mMmeHu. Ilepe-
YHUCJIUM 3TH METACUMBOJBL: «*», «?», «[...]». HazHaueHue kaxxaoro
U3 3TUX METAaCHMBOJIOB aHAJOTMYHO HA3HAYCHUIO OJJHOMMEHHOTO Me-
TacuMBoJIa shell 1 OyJeT pacCMOTPEHO HaMHM T03/IHEE.

B onHoli xoMaH[e find MOXHO 3aJaTh HECKOJBKO YCIOBHUM TO-
WCKa, COCIUHUB UX TPU MOMOIIMU CIEIYIONIMX JOTUUYECKUX OmepaTo-
POB:

-a — norudeckoe U;

-0 — noruueckoe NJIU;

|/ — nornueckoe HE.

0) Ilouck cTpok B TeKCTOBbIX (ainax (B MS-DOS omcymcmeay-
em):

ferep noocmpora [patinei]

JlaHHas yTWINTa OCYIIECTBIISAET MOUCK B MEPEUUCICHHBIX (Daii-
Jax CTPOK, UMEIOIIMX B CBOEM COCTaBe IIA0JIOH — 3aJlaHHYIO0 TOJ-
cTpoky. HaiiieHHble CTpOKM BBIBOJATCS Ha 3KkpaH. Ecnu nmeHa Qaii-
JIOB OITYIIEHBI, TO TOMCK OCYIIECTBIISIETCS B TEKCTE, BBOAUMOM C KJa-
BUaTypsl. [lpu BBOJE C KIaBUATYyphl KaxJas CTpPOKa, CoJeprkalias
TpeOyeMyI0 MOJICTPOKY, MOBTOPSIETCS JBAXJbl: NEPBbIA pa3 OHa CO-
TIEPKUT «3X0» BBOJUMBIX C KJIaBHATypbl CAMBOJIOB, @ BTOPOW pa3 BhbI-
BOJIUTCSI KOMAaHOM fgrep.

HexoTopsie ¢aru 3Toil KOMaHbI:

-X — BBIBOJATCS TOJIBKO CTPOKH, MOJHOCTBIO COBNAJAIOIIUE C
111a0JI0HOM;

-C¢ — BBIBOJUTCS TOJBKO KOJWYECTBO CTPOK, COAEpXKAIIUX 1a0-
JIOH;

-i — IpY TIOMCKE HE Pa3JIMYaroTCs CTPOUYHBIC U MPOIMUCHBIE OYK-
BBI;

-l — BBIBOJISITCSI TOJILKO MMEHA (DaiJIoB, COoAEpKAIINX TpeOyeMbIe
MOJACTPOKHU;

-n — mepel KaxKJI0u BBIBOAUMOM CTPOKOHM 3aIUCBHIBAETCS €€ OT-
HOCHUTEJIbHBIN HOMED B (paiiie.
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Ecau 3amaH moucK B HECKOJBKUX (haililax, TO Tepe]l BHIBOJOM
KaKJI0M CTPOKHU BBIBOJMTCS UMSI COOTBETCTBYIOIIETO (paiina.

7. Boiiaua cupaBo4YHoO MHGoOpMaUuu.

a) Breigaua cratuctuku o TeKCToBBIX (aitnax (B MS-DOS om-
cymcmeyem):

we [¢aiinbi]

JlaHHas yTUIMTa BbIAACT CTATUCTUKY O CBOMX BXOJHBIX (haiiax.
Ecau ot (paiinel He 3a1aHbl, BHIAETCS CTAaTUCTUKA O TEKCTE, BBE/ICH-
HOM C KJIaBUATYPHI.

®dnaru 3TOM KOMaHBI:

-l — BBIBOJ, YUCIIA CTPOK;

-w — BBIBOJ] YKCJIa CJIOB;

-C — BBIBOJI YHCJIa CHUMBOJIOB.

[To ymonmyanuto Bce Tpu (pyara ycraHoBieHsl (-/wc). I[losTomy
(dbnaru 3anuchIBalOTCA B 3TOM KOMaHJE TOJBKO TOTJa, Korja Tpedyer-
Csl OTPAHUYHUTD BBIXOJHYIO CTATUCTHUKY.

0) BeiBom u ycTraHoBKa jatbl U BpemeHU (B MS-DOS — date,
time):

date/mmddhhnn/[yy]]

Ecnu mapameTp KomMaH/Ibl HE 3aJlaH, TO Ha KPaH BBIBOJISITCS Te-
KYILUE JaTa U BpeMsi. DTO: AEHb HEAENH, MECSI], YUCII0, BpeMs (4ac,
MUHYTBI, CEKYH/IbI), TOJI .

Ecnu mapameTp KoMaHJbI 3a/1aH, TO OHA BBIMOJHIET YCTAHOBKY
TeKyIlei natel U BpemeHu. [Ipu 3ToM napametrp KoMaHAbl date BKIIO-
YaerT:

mm — HOMEpP MECHIIA;

dd — aucno;

hh —4dac (B 24-9acoBOM cUCTEME);

nn — MUHYTAa;

yy — nociennue ase nudpsl roga (HeoOs3aTenbHas 4acTh mapa-
MeTpa KOMaH/Ibl).

Cnenyer OTMETUTh, YTO BBINOJHSATH YCTAHOBKY JaThl MOKET
TOJILKO CYIIEPIIOIb30BaTEIb (AAMUHUCTPATOP).

B) Crnenyroiias yTUIUTa BBIBOJUT KpaTKyro HHOOpMALUIO O
cucteme (B MS-DOS — ver):

uname nazu

3Hadenus (aaros:
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-a — BBIBOJ| BCE NOCTymHOW MH(opManuu (00beIMHEHUE BCEX
OCTaJIbHBIX (hJIaroB);

-m — BbIBOJ MH(popmalmu 06 annapatype BC;

-n — BBIBOJI UMEHHU y3J1a CETH;

-p — BBIBOJI THIIA MPOIIECCOPA;

-r — BBIBOJI IJ1aBHOTO HOMepa Bepcuun OC;

-s — BeIBOJ Ha3BaHUs OC;

-y — BBIBOJ JOTIOJTHUTENIbHOTO HOMepa Bepcuu OC.

r) Beigaua crpaBouHoi MHGOpPMAIMM O MOJIb30BATEIHCKOM U
mporpaMMHOM HHTepdeiicax:

man ums
rA€ uMs — UMs OJIHOM M3 CHUCTEMHBIX MNPOTpaMM HWJIM MOAIPOTrpaMM,
UCIIOJIb3YEMOE B TOJIb30BATEIbCKUX W MPOTPAaMMHBIX HHTEpdeicax.
Croga OTHOCSATCS HMMEHa CHCTEMHBIX 00palaThIBAIOIIMX MPOTPaMM
(YTWINT ¥ JTUHTBUCTUYECKUX MPOLECCOPOB), MMEHA CUCTEMHBIX MPO-
IPaMMHBIX BBI30BOB, a TaK)K€ UMEHA OMOIMOTEUHBIX QPyHKUIMMA. 3a1aB
UMsI UHTEPECYIOIIEH BaC CUCTEMHON MPOrpaMMbl, Bl MOXETE IMOJY-
YUTh MOAPOOHBIE CBEJCHUS 00 €€ MCIOJb30BaHUM (IIpaBjaa, Ha aHT-
JUUACKOM si3bIKe). Hampumep, MOKHO CIIPOCUTH YTHUJIUTY man O HEu
CaMoM.

8. Ynpouenue mosib30BareibCKOro uHTepgeiica.

OTy (QYHKIHMIO BBIMOIHSIOT AOCTATOYHO CJIOKHBIC YTUJIUTHI, B
Ha3BaHUU KOTOPBIX YaCTO MPHUCYTCTBYET CI0BO commander. I1pume-
poM Takou yTtuiautel mas MS-DOS sasasiercss Norton Commander.
Ananoruunas yrunuta st UNIX nassiBaetcst Midnight Commander.
([los Toro, uto0Os! 3amyctuth Midnight Commander, 1O0CTaTOYHO Ha-
opatb koMaHay UNIX — mc).

JIro0ast mogoOHas mporpaMma MpeaHa3HadYeHa JJis TOTO, YTOOBI
npeaocTaBUTh noJib3oBaTento BC yao0HbIN unTepdeic njs oomeHus
C ATOM CUCTEMOM. DTO 00ecreurnBaeTCs, BO-IIEPBBIX, HAIJISTHBIM BbI-
BOJIOM Ha 7KpaH uHGopManuu o GaiaoBON CTPYKType CUCTeMBbI. [l
ATOTO MO 3aMpoCy MOJb30BATEIISI YTUINTA MEPEHOCUT C JIUCKA Ha K-
pan uHGOPMAIMIO, COACPKAIIYIOCS B JIOOOM Kartajore ¢aiiioBoin
CTPYKTYpbI CUCTEMBI. BO-BTOPBIX, JII000N commander cylmiecTBEHHO
yIpoIIaeT il osib3oBaTesst BBoA koMmaHa OC 3a cdeT Toro, 4Tto OH
NEPEHOCUT MMS UCTIOJHSAEMOTO (hailyia mporpaMMbl U3 MO3UITUU IKpa-
Ha, OTMEYEHHOW TOJh30BaTENIeM C MOMOIIBIO MCEBIOKYpcopa (nces-
O0OKypCop — CBETSIIUICSA TPSIMOYTOJIbHUK, MTOTy4YaeMbIil B OTJIUYUE OT
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OOBIYHOTO Kypcopa HE allapaTHo, a MPOrPaMMHO), B TO MECTO TMamsi-
TH, OTKYJIa 3TO UMsI MOXKET B34Th HHTepIperarop komana OC.

B omiMume OT JMHIBUCTHYECKUX MPOIECCOPOB YTHIUTHI MC-
MOJB3YIOTCA HE TOJBKO NMPOTPAMMHUCTAMH, HO U HOI6306AMENAMU-
Henpozpammucmamu. ITa HaubOJee MHOTOYUCIEHHAs KaTeropus
nosabs3oBateneid BC pabotaeT Ha BUPTyadbHBIX MalllMHAX, MPEI0CTaB-
JSI€MBIX TOTOBBIMHU TPHUKIIAJIHBIMA MPOrPAMMaMH, a TAKXKE yTUIIWTA-
Mu. UTo Kacaercsi mporpaMMHUCTOB, TO OHU MPOCTO BBIHYKJACHBI UC-
MOJIb30BATh HAPSAy C YTWINTAMH €IIE Y JIMHTBUCTUYECKHUE MPOLIECCO-
pel. BecmoMuuM, 4TOo 1enbio npuMmeHeHus Jiroooit BC saBisieTcss BbI-
MOJTHEHUE MPUKIAJHBIX MAIIMHHBIX OporpamM. B cienyromem pasmie-
JI€ pACCMOTPHUM MPUMEHEHHUE JJUHTBUCTUYECKUX MPOLIECCOPOB IS MO-
JYYEHHUS TAKUX MPOTPAMM.

2.4 TpaHcnaTopbI

Ilpozpammucmosr — HE camasi MHOTOUYHCJIEHHAs!, HO OYEHb BaX-
Has yacTh nosb3oBareneit BC. Koneunoi 3agaueit 1r000ro mporpam-
MUPOBAHHUS ABJISETCS MOJYUYCHUE PEAIBHON MPOrpaMMbl, 3alIMCAHHON
Ha MaIIMHHOM si3bIKe. TOJIbKO Takasi mporpaMMa MOKET OBbITh TOHSTA
Y BBINIOJIHEHA LEHTPaJIbHBIM IIpoueccopom. K coxanenuro, TpyaoeM-
KOCTh MPOTPAMMHUPOBAHUSI HA MAIIMHHOM SI3bIKE OYCHb BEJIUKA U HE
MO3BOJISIET 3aMUCHIBATh HA HEM CKOJIBKO-HMOYZb CIIOXKHBIE (IO pe-
IaeMbIM 3aJlayaM) nmporpaMmbl. PeriennemM naHHON MpoOJieMbl SIBIIS-
€TCs TPEIOCTaBICHUE MPOTPAMMUCTY BO3MOXKHOCTH pa3pabaThiBaTh
HE PEATbHYIO, @ BUPTYAJIbHYIO MIPUKJIAJIHYIO IPOTPaAMMY.

Bupmyanvnaa npuknaonaa npozpamma 3anvucbiBacTCs HA SA3bI-
K€ NPOrpaMMHUPOBAHMS, OTJIWYHOM OT S3bIKAa MAaIIUHHBIX KOMAaH]I.
IIpeoOpa3zoBaHue 3TOM MPOTpaMMbl B PEAIbHYIO MPOTPaMMYy BBITIOJ-
HS€T CHUCTeMHasi oOpalaTbhIBaroIlasi IporpaMma, Has3bIBaeMas JIUH-
28UCMUYECKUM npoueccopom. JTa mporpamma (He myTaTh C armrma-
pPaTHBIM IMPOLIECCOPOM) BBIMOJHSIET NEPEBOJI OMUCAHUS AJTOPUTMA C
OJHOTO s13bIKa Ha Apyrov. CylHOCTh aIrOpUTMA MPU 3TOM COXPAHS-
eTCs, HO (popMa ero MpeCTaBICHU, OPUCHTUPOBAHHAS HA MPOTpaM-
MHUCTa, mpeolOpazyercs B ¢Gopmy, opueHTupoBanHyro Ha III. Jlun-
TBUCTUYECKHUE MPOLIECCOPHI JIEIATCS HA TPAHCISATOPBI U MHTEPIIPETA-
TOphl. B pe3ynbrate paOoThl mpanciaamopa airopuTM, 3alUCaHHBIN
Ha SI3BIKE MPOrpaMMUPOBaHUA (MCXOJHAsl BUPTyajlbHasl Mporpamma),
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npeoOpasyercsi B alrOpUTM, 3allMCaHHBIM Ha MallMHHOM s3bike. (Ha
caMoOM Jieie, Kak OyAeT MoKa3aHo MO03Ke, MAaIlIMHHAs MporpamMMma siB-
JSI€TCSl PE3YABTATOM COBMECTHOM PabOThl HECKOJIBKUX JIMHTBUCTHYE-
CKHX ITPOIIECCOPOB).

Hnmepnpemamop B OTAWYHE OT TPAHCIATOpPA HE BBLIAET Ma-
HIMHHYIO TPOrpaMMy LEJIHKOM. BBINOIHUB MEPEBOJT OUEPEAHOTO OIIE-
paropa HCXOJHOM IPOrpaMMbl B COOTBETCTBYIOIIYK) COBOKYITHOCTH
MaIlIMHHBIX KOMaHJ, HHTEPIPETATOP 00ECIEYMBAECT UX BBHITIOJTHEHHUE.
3aTteM mnpeoOpa3yeTcs TOT HCXOIHBIN OIepaTtop, KOTOPBIA OJKEH
BBITIOJIHATHCS CIIEAYIOIIUM MO JIOTUKE allropuTMa, u T.4. MHTepnpera-
TOPBI OYIYT pacCMaTpUBATLCS HAMU B CICIYIOIIEM pa3jieie, a ceiluac
oOpaTuMcs K TPaHCISATOPaM.

B kauecTBe mpumepa paccMOTpuM MNpeoOpa3oBaHUE BUPTYyallb-
HOM mporpammbl Ha s3bike CH B ucnonusembit daitn ans UNIX-
cucteMbl. OOI1as cXxeMa TaKoro nmpeodpa3oBaHMs MPHUBEJICHA Ha PUC.
8. Ha »Toi1 cxeMe ykazaHHO€ TMpeoOpa3oBaHUE BBHIMOJHSET IEMOYKa
U3 IISITA TPAHCISATOPOB: MPEMPOLECCOP, KOMIMISATOP, ONTUMHU3ATOP,
accemOiep U penakTop cBsze. Llemouka W3 ATHUX MOCIEA0BATEIHHO
BBITIOJIHAEMBIX TPAHCISITOPOB TAKKE SBJISETCS TPAHCISATOPOM, BBI-
MOJTHSIOIIUM TIpeoOpa3oBaHUE COBOKYIHOCTH HCXOJHBIX MOIyJen
IPOrpaMMbl B COOTBETCTBYIOIIUN 3arPy30UHBIN MOTYJIb.

Hcxoouwvtit Mooyas npozpammsl — TEKCTOBBIN (ailsl, coaepxa-
M BCIO BUPTYaJbHYIO IPOrpaMMy WJIU €€ 4acTh. Eciu pedysb uaet o
nporpamme Ha CH, TOo naHHbI Paiiia uMeeT UMs ¢ CyPOUKCOM  «.C».
JIro00i HMCXOMHBIM MOIYIb COCTOMT W3 OIEPATOPOB JIBYX THUIIOB —
MICEBJIOOIEPATOPOB U UCIOJHUTEIBHBIX onepaTopoB. Mcnoinumens-
HblIl onepamop — ONEPaToOp UCXOAHOM MPOTrpaMMBbl, MPeoOdpazyeMblii
B pe3yJIbTaTe TPAHCIALIMM B MallMHHbIE KOMaHbl. [Ipu 3TOM Hcnon-
HUTEJBLHBIA OTIEPATOP SI3bIKA BBICOKOTO YPOBHS, HanpuMmep sizbika CH,
npeoOpasyeTcsi B HECKOJIbKO MalTMHHBIX KoMaH. IIcesdoonepamop —
orepaTop MCXOJHOW MPOTrpaMMbI, MPEACTABISIONINN COOOM yKa3aHUe
TPaHCAATOPY. B MalmMHHBIE KOMaHJIBI 3TOT ONEPATOP HE TPAHCIUPY-
eTCH.

Ilpenpoueccop — TPaHCHATOP, BBIMOJHSIOMHMN 00pabOTKYy HC-
XOAHBIX MOJYJEH MOPOTrPpaMMBbl, MOJCOECAUHSISL K HHUM COJIEPKUMOE
¢daiioB 3arojIOBKOB U BBITIOJIHSIS TMOJCTAHOBKH, 3aJaHHBIE B JITHX
baitnax. Daiin 3a20108K068 — TEKCTOBBIN (aiin ¢ cypdbukcom «.hy»,
3aJJaHHBI B HMCXOJHOM MOJYJIE MPOrpaMMbl B KauyeCTBE Iapamerpa
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nicepaoomneparopa #include. Eciu >ToT (paiin HaXxoauTCsS B OJHOM U3
CIeNMAIBFHO TTPEAHA3HAYEHHBIX ISl TOTO KaTaJoroB /usr/include nin

Hcxonnsle Mogynn ,I

v
[Ipenpoueccop

®daiiel 3arojI0BKOB )

\ 4

[Ipeo6pa3oBanHbIe ’

HCXOOHBIC MOAYJIN

Komnunsarop

v

AccemOiepHbIe "

MOJTYJIH

v
Onrumuzarop

OnTUMH3UPOBAaHHBIE
acceMOJIepHBIC MO-

pINA

v

bubnuoreka ‘.

Penakrop cBasei OOBEKTHBIX MOJIYJIEH

3arpy304HbIi MO-
Iy J1b

Puc. 8 — IlpeoOpa3oBanue UCXOAHOM MPOrpaMMBbl B 3arpy30YHBIM MOTYJIb
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/usr/include/sys, To ums (¢aiina 3aKiao4YaeTcsl B YIJIOBBIE CKOOKHU.
WNHaue — abCONIOTHOE WIIM OTHOCUTENIbHOE UM (paiiia MoMeIaeTcs B
kaBbluku. Kaxxgas ctpoka aiina 3arojoBKOB COJAEPKHUT WKW IPOTO-
TUIl CUCTEMHOW (YHKIIMH, WU ONpEeICHUE KOHCTAHTHI, UJIN OIpe-
JIEJICHUE CTPYKTYPHI JaHHBIX. B TO BpeMs Kak omnpeesieHus KOHCTAHT
U CTPYKTYp AAHHBIX MCHOJIB3YIOTCA MHPENpOLECCOPOM JUIsl 3aMEHBI
CUMBOJIBHBIX MMEH KOHCTAHT U CTPYKTYpP JAHHBIX MX 3HAYEHUSIMHU,
MPOTOTUIIBI CUCTEMHBIX (DYHKIIUNA MCTIOJIB3YIOTCS Ui MPOBEPKHU Tpa-
BUJIBHOCTH BbI30Ba 3TUX (DYHKIIMI B IpOrpammMe.

@yukyuen npu nporpammupoBaHuu Ha CH Ha3bIBaeTcs Jto0ast
NOoANpOrpaMma, B TOM 4Hucie U cucteMHas. Cucmemnan QyHkuyus —
noAnporpaMma, 00ObEKTHBIM MOAYJIb KOTOPOM HAXOAUTCS B OJHOU U3
CUCTEMHBIX Oubnuotek. Ilpomomun pynkyuu — TPaBUIBHO 3aru-
CaHHBIN €€ BUPTYaJIbHBIN UHTEPQEIC, C YKa3aHUEM THIIOB BCEX €€ Ia-
paMeTpoB, BKIIIOYAsi 3HAYEHUE, BOo3BpalaeMoe (GyHKIHe. BoimomHss
CpPaBHEHUE MPOTOTUIIOB CUCTEMHBIX (PYHKUIHUA C¢ UX (HAKTUIECKUMHU
BBI30BAMHM B MCXOJIHBIX MOJAYJISAX MPOTPAMMBI, TPAHCISATOP MOXKET
OKa3aTh MOMOIb MPOrPAMMHUCTY B OOHAPYKEHUU HEKOTOPBHIX TUIIOB
OLIMOOK: HEMPABUIIBHO 33JJaHHOE YHCIIO MapaMeTPOB UM HETPABUIIb-
HO OTMPEICIICHHBIC UX THUIIBI.

Komnunamop — TpaHCIATOP, BBINOIHAIOMMN IpeoOpa3oBaHue
TEKCTa MPOrpaMMbl Ha SI3bIKE BEICOKOTO YPOBHS B IPOrpaMMy Ha S3bI-
K€ HU3KOTO YpoBHA. OAUH onepaTop si3blKa HU3KOTO YPOBHSI COOTBET-
CTBYET OJIHOM MalImHHOM koMaHze. Ha paccmaTpuBaemoil cxeme (CM.
puc. 8) I3BIKOM HU3KOTO YPOBHS SIBJISIETCS acceMouiep.

Accembnep — A3bIK HU3KOTO YPOBHS, MPUTOJHBIA JJISI HamMUca-
HUS BUPTYAIbHBIX MIporpamMM. TpyJ10€eMKOCTh pa3paOOTKU TaKuX Mpo-
rpamMm BecbMma Benuka. [loaToMy Ha acceMmOnepe MUIITYTCS UCXOJIHbBIE
TEKCThI MPOrpamMM TOJIBKO B JIBYX Ciiyuasix: 1) mporpamma BBITIOTHSET
HEIMOCPEJICTBEHHOE ynpaBieHue amnmnaparypoid BC; 2) ecnu npeabsiB-
JSFOTCS TIOBBIIIIEHHBIE TpeOoBaHUsS K A()P(PEKTUBHOCTH IPOTPAMMBI.
[TosToMy mnporpaMMHpOBaHHEM Ha accemOiepe s MYJIbTHIPO-
rpaMMHBIX cucteM, Hanpumep mist WINDOWS wnm UNIX, 3annmaer-
Csl IMIIb HEOOJbIIAs YaCTh CUCTEMHBIX MPOrPAMMHUCTOB. ITO HE yMa-
JSIeT poJib accemOiiepa ISl MPOrpaMMUPOBAHUS B OJJHOIIPOTPAMMHBIX
CUCTEMax, a TaK)Ke B KAYECTBE YUEOHOTO SI3bIKA.

Ha puc.8 accemOiep uCnosib3yeTcsi HE B KauyeCTBE SI3bIKa IMPO-
rpaMMHUPOBaHUS, @ B KaueCTBE IPOMEKYTOUHOrO s3bika. [lomyuas
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nmporpaMMmy Ha accemOiiepe, KOMIUISTOP 3aMEHSIET TICEBI00TIEPATOPHI
U UCIOJHUTENbHBIE onepaTopbl C/ COOTBETCTBEHHO Ha IICEBIOOIIEC-
paTophl U UCHIOJHUTENbHBIE OnepaTopkl accemoiepa. [Ipu 3Tom MHO-
TFOKPATHO COKpPAILA€TCsl YUCIIO TUIIOB JAHHBIX U MIUPOKO UCIOJIb3YyET-
Csl BHYTPUIIPOIIECCOPHAS MaMSTh — PETUCTPHI.

B oTiauuue oT mporpaMMHcCTa KOMIMHJISITOP «IIPOTPAMMUPYET
Ha acceMOiepe He oueHb dpdexTuBHO. [Ipu sTOM MOA IpPhexkmusno-
CMbI0 NPOZPAMMBL TIOHUMAIOTCSA JBa KPUTEpHUs: 3aTpaThl BpEMEHU
II na BeIMONMIHEHKE porpaMMbl U 3aTpaThl OIl mig ee pazmenieHus.
JInst ynaydilieHus: OUEHOK MPOrpaMMbl MO 3THUM JBYM KPUTEpPHSIM €€
acceMOJiepHbIE MOJAYJIU, BBIJAHHBIC KOMITWJISITOPOM, MOJAOTCS Ha
BXOJ CJIEAYIOLIETO TPAHCISTOPA — ORMUMUIAMOP .

OnTUMHU3UPOBAHHBIE ACCEMOJICPHBIE MOJYJH SIBISIIOTCA BXOJI-
HBIMU JTAHHBIMU JUJIS mpauncaamopa-accemonepa. B pesynbrate of-
HOTO BBITIOJIHEHHUS 3TOT0 TPAHCIATOPA acCEMOJIEPHBI MOAYJIb TTPE00-
pa3yeTrca B 00BEKMHBLU NPOZPAMMHBLIL MOOY/b, 3ATICHIBAEMbBIN B
daiin ¢ cydhdukcom «.o». IIpu 3TOM YacTUUHO pemaercs 3ajgaya Io-
Jy4eHUsl MOCIEOBATEIbHOCTA MAIIMHHBIX KOMaHJ, OTOOpa)Xarolux
QITOPUTM MOJYJsl. TpaHCHAATOP OKOHYATEIBHO 3alMChIBAET KO/IbI
oriepaiyii MallIMHHBIX KOMaH/I, a TAKXE€ MPOCTABIAECT B 3TH KOMAaH bl
HOMEpa UCIOJb3yEMBIX PETUCTPOB. UTO KacaeTcsi CAMBOJIbHBIX UMEH,
TO OHU 00pabaTHIBAIOTCS TPAHCIITOPOM-aCCEMOIEPOM TTO-PA3HOMY.

Paccmotpum npeoOpa3zoBaHue aApecoB TPAHCIATOPOM. Adpec —
Mecto B OII, koTopoe 3aiiMeT COOTBETCTBYIOIIHI MPOrPaMMHBIN 00b-
eKT — KOoMaHJa Wik jJaHHoe. JIro0o# SI3BIK MPOrpaMMUPOBAHUS
(Bxurouass CH u accemOiiep) Mo3BOISIET TPOTPAMMUCTY UCIIOIB30BaTh
B IIpOorpaMMe HE ajapeca, a UX 3aMEHUTENIN — CUMBOJIbHbIE UMEHA
(memxu). OCHOBHbBIC THUIIBI METOK: 1) METKH OmepaTtopoB; 2) MMEHa
NEePEMEHHBIX; 3) UMEHA NOANPOrpaMm (UM MOANPOTrPaMMbI 3aMEHSIET
U1 IpOTrpaMMUCTa aJpec, MO0 KOTOPOMY MeEpBasi KOMaHJa MOIIpO-
rpammbl HaxoauTcs B OI1).

Bce cuMBOJIbHBIE IMEHA B UICXOAHOM (B TOM 4HCIIe, acceMOJiep-
HOM) MOJYJI€ JEJISITCSA HAa BHEIIHHE M BHYTpeHHHE. CUMBOJIBHOE UMS
HA3bIBACTCSl GHYMIPEHHUM, €CIIU BBITIOJHSIIOTCS ABa YCI0BUA: 1) cOOT-
BETCTBYIOIIUI TPOTpaMMHBINA 00BEKT (ONepaTop, JaHHOE WM Mpolie-
Iypa) HaXOJIUTCS B 3TOM K€ MOJyJ€E; 2) JaHHBIN MPOrpaMMHBIN 00b-
€KT UCIOJIb3YeTCs (BBI3BIBAETCS) TOJIBKO BHYTPH JAHHOTO MCXOJIHOTO
MOJTYJISL.
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Bce BHelIHME METKU JENSITCA Ha BXOJHBIE U BBIXOJIHbIC. BHew-
Hue 8bIX00Hble MemKU OTIPEJCIICHbl BHYTPU JAHHOTO UCXOJHOIO MO-
JTyJisl, @ UCTIOJIB3YIOTCSI BHE HEro. JTo: 1) uMeHa npoieayp, BXOISIINX
B COCTaB JIAHHOT'O UCXOJAHOTO MOJYJISl, HO KOTOPHIE MOTYT BbI3bIBATh-
Csl B JAPYTUX HCXOIHBIX MOAYJISIX; 2) UMEHA MEPEMEHHBIX, KOTOPbHIC
ONpPENECICHbl B JAHHOM HMCXOJIHOM MOJYJI€, a UCIIOJb3YIOTCA BHE €TO.
Buewinue 6xoomnvie memku ONpPENEICHbl BHE IAHHOTO HMCXOIHOTO
MOJIYJIsI, @ UCTIOJB3YIOTCSI B HeM. DTo: 1) uMeHa mporeayp, He BXO -
IIUX B JJAHHBIM MCXOJHBIA MOAYJIb, HO UCIOJIb3YEMBIX B HEM; 2) UMeE-
Ha TEPEMEHHBIX, KOTOPBIE HMCIIOJB3YIOTCS B MCXOOHOM MOXYJIE, HO
ONpPEETICHBI BHE €TO.

[Ipy monydeHuH OOBEKTHOTO MOIYJsl TPaHCISITOp-acceMOiep
POCTABIIIET B MAlIMHHBIE KOMaHJbl BMECTO BHYTPEHHUX METOK U
BHEIIHUX BBIXOJAHBIX METOK WJIM CMEIIEHUE OTHOCUTEIBHO TEKYILETO
COJIEPKUMOTO yKazarensa KoMmaHj (3To cneunuanbHbiil peructp LIT),
WM CMEUIEHHE OTHOCUTENbHO Hauana cermeHta OlIl, B kotropom Ha-
XOJUTCS COOTBETCTBYIOIIUU MporpaMMHbIM 00bekT. UTo Kacaercs
BHEIITHUX BXOJHBIX METOK, TO 00paboTaTh UX TPaHCISATOp-acceMOJiep
HEe MOeT. OH HUYEro He 3HAET O Pa3MEUIEHUH COOTBETCTBYIOIIMX
MPOTPaMMHBIX OOBEKTOB B MAaMSTH, TaK KaK UMEET B CBOEM pacmopsi-
KEHUU €IMHCTBEHHBIA acCeMOJIEPHBIM MOYJb, B KOTOPOM 3THUX 00b-
ekToB HeT. JlanpHelimee mnpeoOpa3oBaHHE MPOTPAMMbI BBITOIHSIET
CHUCTEMHAs MpOrpaMma, Ha3blBaeMasi pEIaKTOPOM CBSI3EH.

Peoaxmop ceazeil (KOMnoHOBUUK) CBSI3BIBACT ((CIIUBAET») BCE
OOBEKTHBIC MOMYJIM TPOTPAMMBI B CIUHBIN 3A2PY30UHbBLIL MOOYTb.
Kpome Toro, penaktop cBsizeid 00beAUHSIET ¢ IPOrPaMMOM CUCTEMHBIC
00BEKTHBIC MOJYJIH, HaxOosdIIuecs B OMOMUOTEUHBIX (aiiyax ¢ cyd-
(bUKCOM «.a».

[Ipn nomyyeHuun 3arpy304HOrO MOJYJSL PEAAKTOpP CBSI3EH 3alu-
ceiBaeT B OIl onun 3a Apyrum o0bekTHBIE MOy U, [loaTOMY OH «3Ha-
€T», TJI€ PACTIOJIOKEH B MAMSITH KAl MporpaMMHbIid 00bekT. Crie-
JIOBATEIbHO, OH MOYKET 3aMEHUTHh BCE OCTABJICHHBIE TPAHCIATOPOM-
acceMOJIepOM BHEIIHME METKM HAa COOTBETCTBYIOIIUE YUCJIEHHBIE al-
peca. B xoHIIe cBoei paboThI peIaKTOp CBS3EH 3aMMCHIBACT 3arpy304-
HbIII MOAynb B (paiiy, Ha3bIBa€MbIl ucnoaunaemvim ¢paiiom. 1lo
YMOJIYaHUIO 3TOT (ailyl TOMENIaeTCs B TEKYIIUHA KaTaJor M HUMEET
IIPOCTOC UM a.out.
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PaccmoTpeHHbIe BbIIIE TPAHCIAATOPHI OOBIYHO PEaTU3YIOTCS B
KauecTBE MOAIporpaMM 0OoJiee KPYyHMHOM MpOrpaMMbl, Ha3bIBAEMOM
cucmemou npozpammuposanusn. Kpome HUX B CUCTEMY IPOrpPaMMH-
pPOBaHUS BXOJUT TaKXKe MOAMPOrpamMMa-o00I0UKa, BBIMOJHAIOIIASN
JTMAJIOT C TI0JIb30BaTEIEM-TIPOTPAMMUCTOM, a TaK)KE YTUIUTHI: 1) Tek-
CTOBBIN pEeIaKTOp, MPeAHA3HAYCHHBIN /1JIs1 HA0Opa TEKCTOB MCXOHBIX
MOJyJeH; 2) OTIaa4uK, MO3BOJISIONIUNA BBIMOJHATH MOIIArOBOE BbI-
MOJTHEHUE MPOTrPaMMBI C 11€JIbI0 OOHAPYKEHHS B HEM OMIMOOK.

Hamnpumep, cymiectByeT OO0NBIIOE KOJWYECTBO CHUCTEM IMPO-
rPaMMUPOBAHUS, NMPEIHA3HAYEHHBIX IS MOJJIEPKKA IPOTPAMMUPO-
BaHud Ha a3bikax CH u CH++ B UNIX-cuctemax. HekoTopsie U3 HUX:
cc, cpp, gce, ct++, g++. KomaHasl i 3alyCKa 3TUX CHUCTEM IIPO-
rpaMMHPOBAHUSA TOXOKM Ha KOMAaHJAbI IS 3alycKa YTUIUT (CM.
n. 2.3). TouHo Tak ke B KauyeCTBE MapaMeTPOB KOMAaHJbl 3aJal0TCS
oOpabarbiBaeMble (ailibl, a €¢ (YHKIUH YTOUHSAIOTCS C MOMOIIbIO
¢dnaros. Bot HekoTopbIie (hyiaru A MpOrpaMMbl CC:

1) -0 — TpedyeTcs AaTh UCTIOIHsAEMOMY (aiiay mporpaMMbl UM,
OTJIMYHOE OT a.out,

2) -c — TpeOyeTcs MOJyIUuTh HE 3arpy304YHbIi, a OOBEKTHBIA MO-
VALK

3) -lumsa — npu NOTYYEHUHU 3arpy304YHOTO0 MOJYJISl UCIIOIb30BaTh
TpeOyemMyto OMOIMOTEKY OOBEKTHBIX MOTYJICH.

bnaromaps HalIM4WIO CUCTEMBI MPOTrPAMMHUPOBAHUS MPOrpPaM-
MUCT padOTAET HA GUPMYAIbHOI MAUWIUHE NOb306AMENA CUCHEMDb]
npozpammuposanua (puc. 9). 3ra BM «noHumaer» omnepatopsl uc-
MOJIB3YEMOT0 fA3bIKa MPOTrPAMMHUPOBAHUS, & TAKXKE KOMAaHJbl YIpaB-
JeHust paboToil cuctembl mporpammupoBanusi. [IpemocraBiusis mpo-
IPAaMMHCTY BO3MOXKHOCTh pabOTaTh C BUPTYyaJbHOM MAIIMHOM, caMma
CHCTEMa MPOTPAMMHUPOBAHUS «BBINOJHAECTCS» HAa BM, anamornynou
TON, HA KOTOPOW BBIMOJHSIETCA MpUKIaaHas nporpamma (BM I1I]).
D10 00YyCJIOBJIEHO TEM, YTO M MPHUKIAJAHAS MPOrpamMma, U CHUCTeMa
MpPOrpaMMUPOBAHUA SIBJISIFOTCS MAIIMHHBIMU TNporpamMmamu. bosee
TOr0, C TOYKH 3peHus camor BC, Mex 1y HUMU HET NPUHLIUITAAIBHON
pPa3HUIIBI, TaK KaK U Ta, U JIpyras mporpaMMa OTHOCSITCSI K Kjiaccy 00-
pabaThIBAIOIIUX MPOTPAMM.

Ctporo roBopsi, UCIIOJHAEMBIN (aia (3arpy304HbI MOIYJb) U
MalllMHHas TporpaMma — He OJHO U To ke. [l Toro, 4ToObl 3arpy-
304YHBII MOAYJIb CTaJl MAIIMHHON MpOrpaMMoi, HEOOXOIUMO BBIMOJI-
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HUTH OTIEPAIlMU 3arPy3KH U THHAMHYECKOTO CBSI3bIBaHUA. Tak Kak 3Tu
oncpanuu 06BII-IHO CKPbLITBI OT ITOJIB30BATCJIAA, TO Mbl UX PACCMOTPUM
nmo3xe. A ceryac mepeugeM K pacCMOTPEHHUIO MPOTrpamMMbl, IO3BO-
asroriel monb3oBarento BC 3amyckaTh Ha BBITTOJTHEHHWE TMPUKIATHBIC
U CHCTEMHBIE 00pabaThIBaIOIIME MPOTrpaMMBbl, 3HAS JHUIIb UMS COOT-
BETCTBYIOIIIETO HMCHOMHsAeMOoro (aiiia. Peus uaer 00 uHTEpHpeTaTope
koman1 OC.

S3pIK mporpamMmu-
pOBaHUA

>O< [TIporpammuct

SI3BIK quanora

BupryanbsHas
nporpaMmma

[TpuxnagHas
nporpamma

A 4

A
@
=~
Q
=
(@)
=
)
=

o
Qo
)1

o
1)
=2
=
~

o)
@)
s}
1)
an
=~
Nal

Puc. 9 — BupTtyanbHas MallliHa MOJIb30BaTENS CUCTEMBI IPOIPAMMUPOBAHUS:
BM II CII— BupTtyanbHasi MallliHA MOJIb30BATEIISI CUCTEMBI ITPOTpaM-
MHPOBAHUS;
BM III] — BupTyanbpHas MalllMHa IPUKIAIHON IPOTrPaMMBbI

2.5 fAl3bIK ynpaBneHusa onepaumMoHHON CUCTEMOM
2.5.1 BBenenue

JIto0as omepalmoHHasi CUCTEMA MPEJOCTABISET CBOEMY MOJIb30-
BaTeNi0 (MOJIb30BATESIM) BO3MOKHOCTh YIPaBIATh CBOEH pPabOTOM.
[TosTomy si3b1k ynpaBienuss OC sBisgeTcs: 00s13aTeIbHON YacThIO WH-
Tepdeiica mexy nosibzoBareneM U BC. CymiecTByIOT JIBa OCHOBHBIX
THUIIa TAKUX SI3BIKOB.

ITepBoiii Tun sa3eika ynpapieHuss OC opueHTHpOBaH Ha pabOTy
CUCTEMBI C HEMOJITOTOBJIICHHBIM IOJIH30BATEIEM U 3aKJI0YAETCS B HC-
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M0JIb30BAHUH MEHI0: B 11000 MOMEHT BPEMEHU MOJIb30BaTEIb BUIUT
Ha ’KpaHe HaOOp AOCTYMHBIX KOMaH/, U3 KOTOPHIX OH JOJDKEH Clie-
nath BeIOOp. Takoi nmoaxoxa peann3oBad B paznuunbix WINDOWS. B
TUX CHUCTEMaXxX HUCIOJIb3yeTcs rpaduyeckoe MEHIO: Ha dKpaHe Mpe/-
CTaBJICHbl 3HAYKHU, COOTBETCTBYIOIIME UCHOJHIEMbIM (haitnam, Qaii-
JaM JIaHHBIX, a TakKe Katajgoram (mamkam). IToap3oBatens coobaer
O CBOEM BBIOOPE B «MEHIO», HABESl KypCOp MBIIIH, a 3aTeM HakaB Ha
ee kiaBuily. [Ipu Be1OOpe ucnoaHsemoro ¢aiiia (pacimpeHue UMEHU
daiina — com, exe unu bat) OC 3ammycKaeT Ha BBIIIOJHEHUE COOTBETCT-
BYIOIYIO TIPOTPaMMy WJIM Mporpammsl (it bat-daiina). Beibop ¢aii-
Ja JAHHBIX O3HAYaeT, YTO Ha HCIOJHEHHUE JIOKHA OBbITh 3allyleHa
CUCTEMHAasl yTUJIUTA, BBIMOJHSIOAsE 00pabOTKy JaHHOrO (aiina. Bei-
OOp Karajmora MpUMBOJIUT K BBIBOJY Ha 3KpaH MEHIO, COCTOSIIEro W3
(aiiJIoB ¥ MOAKATAJIOTOB ATOTO KaTajora.

Bropoi tun s3bikoB ynpasiienus OC — azviku komano. Kaxnabi
TaKOM SI3bIK OPUEHTUPOBAH HA MOATOTOBIIEHHOTO IMOJIb30BATEIS, 3HA-
KOMOTO C SI3bIKOM KoMmaHj. HaOpaB Ha kiaBHaType CBOIO KOMaHY,
MOJIb30BATENb HAXXUMAET KIaBuily <FEnfer>, cooOlas TeM CaMbIM
CUCTEME, YTO OHA MOKET MPUCTyNaTh K BBINOJHEHUIO KOMaHabl. Ta-
KOW TOJXOJ HCIOJIb3YyeTCS B OINEpalMoHHBIX cucteMax MS-DOS u
UNIX.

JIroOol W3 MOAXOJ0B K OpraHM3alluM IOJIb30BaTEIHCKOTO HH-
Tepdeiica mpeanosiaraer, 4to oOpabOTKy KomaHj ympasieHuss OC
BBITIOJIHSAET €€ MOJYJb, Ha3bIBAEMbIN UHmMEPHPEemamopom KoMaHo
OC (cokpamenno UK). Kak u no0oil uHTEpripeTaTop, JaHHAs MPo-
rpaMMa BBIMOJHAET 00padOTKy MOCTYMHAIOIINX Ha €€ BXO0J KOMaH/I Mo
OJIHOM, 3aMmyCKasi Ha BBIMOJHEHUE TPEOYEMYIO MAIIMHHYIO IPOTPaAMMy
wim noanporpammy. ABmssice s nosb3oBarens yacteio OC, MK
paccMaTpUBAETCs OCHOBHOM 4acThio 3TOM cucteMbl (siapom OC) kak
oObIYHAst 0OpadaTheIBatonas nporpamma. CieacTBUEM TOTO SIBIISIETCS
T0o, uTo MK pasmemniaercs B OTACILHOM HCIOIHAeMOM aiime. Js
MS-DOS »10 command.com, a B moboir UNIX—cucreme CyliecTByeT
HecKoJibko B3anMosamensembix MK. Haunbonee m3BecTHbiE U3 HUX:
Bourne shell — daiin /bin/sh, C shell — /bin/csh, Korn shell — /bin/ksh,
Bourne-Again shell — /bin/bash. Bce atu UK umeroT oOliiee Ha3BaHUe
— shell. B xauecTBe nmpuMepa nanee pacCMaTpPUBACTCS SI3bIK KOMaH]
U1 HanOosiee TUIIMYHOTO shell — Bourne shell.
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[Tocne BxoJa Moiab30BaTessl B CUCTEMY U 3allyCKa IEepBOHAYAIIb-
HOTO shell (3Tu onepaiuu OyayT paccMOTpeHBI B 11.4.1) Ha 3KpaH BbI-
BOJMTCS MPUIJIAIIEHNE BBECTH CIEAYIONIYyI0 KoMaHay. Yacto B kaue-
CTBE TAKOI'0 MPUIJIAIIEHUs UCIIOJIb3YETCsS CUMBOI «$». B oTBeT mosib-
30BaTelb HAOMPAET KOMaH]Iy OJTHOTO U3 CJIEAYIONIUX THIIOB:

1) mpocTas koMaHa;

2) cocTaBHasg KOMaH/a;

3) BBI30B MOJIIPOrpaMMBbl Ha si3bIKe shell;

4) yripaBJisItoIIuil onepaTop;

5) koMaHIHBIN (Dait.

[Tonbp30BaTENM-HEIPOTPAMMUCTEI  OOBIYHO  OTPAaHUYHMBAIOTCS
NEPBBIMHU JIBYMsI TUIIAMH KOMaHJ, TaK KaK NPUMEHEHHE OCTaJbHbIX
TUNIOB KOMaHJ (PaKTUYECKU O3HAYaeT MPOrpaMMHUPOBAHUE HA SI3bIKE
KoMmaHz shell.

2.5.2 IIpocTbie KOMaHAbI

IIpocthie KOMaHbI shell nensATCS HA KOMaHJbI: a) 3allyCcKa Mpo-
rpamMM; 0) KOMaHJIbl BbI30Ba PyHKIM shell; B) BcmoMorarenbHbIE KO-
MaHnpl. [locnenHsss U3 MEepeurciIeHHBIX TPYII KOoMaHJ] OyaeT pac-
CMOTpEHA HaMH B 1. 2.5.4 npu pacCMOTPEHUU MIEPEMEHHBIX shell.

IlepBbie ABE TPyIIBI KOMaHA, KOTOPhIE MBI OyJieM ceiuac pac-
CMaTpUBaTh, Pa3JIMYAOTCS MO pea3allMi: KOMaHJa 3amycka Mpo-
rpamMMbl TpeOyeT oT shell obecreunTh BBIMOJIHEHUE KaKoi-TO 00pada-
THIBAIOIIEH MporpaMmbl (MIPUKIATHON, YTUIUTHI WA JUHTBUCTHYE-
CKOro IMpoleccopa), a KoMmaHja BbI30oBa (DYHKUMM shell 3amyckaer
BHYTPEHHIOIO MOANporpammy camoro shell. C TOUKU 3peHust MOJIb30-
Barenss BC sty 1Ba THMa KOMaH] MOYTH HE pa3iu4uMbl. EnMUHCTBEH-
HOE pa3jiMuMe: KOMaHJia 3ammycka nporpaMMbl UMEET, a KOMaH/1a BbI-
30Ba (pyHK1uu shell He umeeT Kona 3aBepiieHus. Koo 3agepuienusn —
1eja0e HeoTpuiaTenabHoe yucio: 0 — 3amyiieHHas nmporpaMmma 3aBep-
IMJIachk yCIemHo; >0 — mporpaMmma 3aBepiiniach ¢ OIIMOKOM.

Tak kak 4uCIO UCTIONHAEMBIX (PaiIOB MPAKTUYECKU HE OTPAHU-
YEeHO, TO M HE OrPAaHMYEHO YHMCJIO MPOCTHIX KOMAaH] 3amycKa Mpo-
rpamM. [To cBoelt popme Hambosiee pacnpocTpaHeHHass Komanja shell
IpeACTaBIsIeT cOOOM MMsI HMCHOJIHSEMOro (Qaina NPUKIAIHOW WU
CUCTEMHOM 00pabaThIBarOIIEeH MPOrpaMMBbl, 32 KOTOPBIM Yepe3 pas3jie-
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auTenb (CUMBOJI Tpo0esia) 3amucaHbl mapaMeTpbl KoMaH el [Ipumep
KOMaH/IbI:

$ cat abc.txt

OTa KOoMaHAa BBIBEACT Ha JKpaH cojepxkumoe ¢aina abc.txt.
OT10 — HamboJjee MPOCTOE 3aJaHUE HUCIOJHsAeMOro (aira, HO 00
WK, B ToMm uucie u shell, mo3BoJisieT 3a/1aBaTh JIONOJHUTEIbHBIE YC-
JIOBUSI BBITIOJHEHHUS 3allyCKaeMOM MpOrpaMMbl, CYIIECTBEHHO MOMO-
ratomye mosb3oBarento BC B u3noxxeHun TpeOyemou eMy 3ajayu.
Paccmotpum ciocoObl ykazaHus TaKUX yCIOBHH.

Hcnoab3oBanne MertacuMBoJI0B. OHO MO3BOJISIET MOJIb30BaTe-
0 CYIIECTBEHHO COKPATHUTh YKCIIO Habupaembix uMeH (aitimoB. Oc-
HOBHBIE METACHMBOJIBI:

1) * — cOOTBETCTBYET JIFOOOU MOCIEAOBATEILHOCTH CUMBOJIOB, B
TOM YHCJIE M ITyCTOM, KPOME IOCIIEI0BATEILHOCTEH, HAUMHAFOIITUXCS C
CUMBOJIA «.);

2) ? — COOTBETCTBYET JII0OOMY OJIMHOYHOMY CUMBOJY;

3) [. . .] — cooTBeTCTBYET JIFOOOMY OJJUHOYHOMY CHUMBOJY U3 TE€X,
YTO MEPEUUCIIEHbI 0€3 pa3/esIoNX CUMBOJIOB B KBaJAPaTHBIX CKOO-
kax. [lapa cMMBOJIOB, pa3feNeHHBIX CUMBOJIOM «—», COOTBETCTBYET
OJIMHOYHOMY CHMBOJY, KOJI KOTOPOTO TOIAJaeT B JUAMA30H MEXIY
KOJIJaMU YKa3aHHBIX CUMBOJIOB, BKJIFOYAs UX CAMUX.

JIns camMux 3amycKaeMbIX IPOTrpaMM METaCHMBOJIBI shell «He
3aMETHBI», TaK Kak shell MOACTaBIsICT BMECTO UMEH, UCTOJIb3YIOIINX
ux, oObluHbIC UMeHA (paiiinoB. Hanpumep, mycTh Mojab30BaTellb HAOpal
MOCJIEIOBATENIbHOCTh KOMaH1 (HAaIOMHUM, YTO yTujiuTa [s 0e3 mapa-
METPOB BBIBOJUT Ha IKPaH COACPKUMOE TEKYIIIETO KaTajiora):

S s
client client.c server.c
$ cc *c

Torna nelicTBUTENBHBIN BBI30B TPAHCIATOPA CC, BBHIMOTHSAECMbIN
shell, umeet Bun: cc client.c server.c.

IlepenanpaBienne BBoAa-BbIBoAa. OHO TO3BOJISET MOJIH30Ba-
TEJII0 B YI0OHOU (popMe BBIMOTHUTH 3aMeHy (HailyioB, UCIIOIb3YEMbIX
B Ka4eCTBE CTAHJIAPTHOTO BBOJIAa M CTAaHJAPTHOTO BHIBOJA 3aITyCKae-
MO mporpamMmbl. HarmoMHHUM, 9TO TIO YMOJIYAHUIO CTaHIAPTHBIM BBO-
JIOM SBJISIETCS KJIaBHAaTypa, a CTaHIApTHBIM BBIBOAOM — 3kpaH. Ilo
YMOJTYAHHIO DKPaH HCIOJB3YETCS TakKKe B KaueCTBE BTOPOTO BBIXO/I-
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HOTO (paitna, B KOTOPBIM BBIBOASATCA cO0OIIeHUs1 00 ommbkax. I[lepe-
YUCTIMM OTIepaIluy TIepeHanpaBiIeHHs BBOIa-BbIBOIA:

1) > ¢baiin — nporpamMa BBITIOJHSIET BBIBOJ| JAHHBIX HE Ha K-
paH, a B 3aJlaHHbIN (aiis, HaunHas ¢ ero Hayana. Ecnu ¢aiin ¢ Takum
UMEHEM YK€ CYIIECTBYET, TO €ro MPEeKHEE COJIePKUMOe OyJeT YHUY-
ToKeHo. Eciu daiin He cyiecTByeT, To OH OyAET CO3/1aH;

2) >> ¢haiin — nporpamma q00aBISIET CBOU BBIXOJHBIC JaHHBIC B
KOHeEI[ cymiecTBytoiero ¢aina. Eciu daitna He ObUIO, TO OH CO3/1a€T-
csl;

3) < ¢paiin — nmporpaMmma BBITIOJHSET BBOJ JaHHBIX HE C KJIaBUa-
TypBbl, a U3 3aJaHHOTO (haiina;

4) << c1060 — nporpaMma BBINIOJHSET BBOJ JaHHBIX C KJaBHa-
TYpbl 10 T€X MOp, TTOKA B 3TUX JAHHBIX HE BCTPETUTCS 3aJJaHHOE CJIO-
BO WJIM HE OyJIeT BBEJICH CUMBOJ KoHIIa daitna (<Ctrl>&<D>).

[Tog00HO HCTIOJIB30BAaHUIO METACHMMBOJIOB, caMa 3alycKaemas
nporpaMMa HMYEro «HE 3HaeT» 00 MCIOJIb3yEeMbIX B KOMAaHJE Orepa-
IUSIX TMEpEeHaIpaBIeHUsl BBOJIa-BbiBOAA. Jl€0 B TOM, UTO Mporpamma
oOpalllaeTcsi K 3KpaHy M KJIaBHAType HE MO WX MO0JIb30BATEIbCKUM
MMEHaM (MMEHaM COOTBETCTBYIOLIUX (DaiJIOB), a UCTIONB3YET JI 3TO-
ro mporpaMMmHbie UMeHa (aiinoB: kiaaBuatypa — (; skpad — I; SKpaH
s BeIBoja ommbok — 2. Iloatomy oOpaboTka omnepanuu mnepeHa-
npaBieHus BBoJa-BbiBoAa B MK 3akitouaeTcs B TOM, 4TO PEXIE YeEM
Oyner 3amyieHa Tpedyemas nporpamma, MK oTkpoer moa Homepamu
0, 1, 2 He K1aBUaTypy U SKpaH, a (ailyibl, yKa3aHHbBIC B MTOJIb30BATEIb-
CKOHM KOMaHJIE.

B cnenyromux mpuMepax omnepanyud NepeHanpaBieHUs] BBOJA-
BBIBO/Ia IEMOHCTPUPYIOTCS HA TPUMEPE YTUIIUTHI cat.

1) 8 cat > abc.txt

B sTtoM mpumepe cat UCHOIB3YEeTCSs B KAue€CTBE IMPOCTEHIIETO
TEKCTOBOT'O PEIAKTOPA, KOTOPKI MO3BOJISET BBOJAUTH TEKCT, CTPOKA 3a
CTPOKOM, C KJIaBUATyphl B (aiis abc.txt, HaunHas ¢ ero Hayana. Kax-
7lasi BBEJICHHAsI CTPOKa MOXKET OBbITh Cpasy K€ OTpelakTupoBaHa. Broa
CHMBOJIOB 3aKaHUYMBACTCS CHUMBOJIOM KOHIIA ¢aiina (<Ctr[>&<D>).

2) 8 cat >> abc.txt

Otnauuune 3TOro nmpumepa oT MPEAbIAYIIEro B TOM, YTO BBOJHU-
MBbIE C KJIABUATYPhl CUMBOJIBI TOOABJISAIOTCS B KOHell (aiina abc.txt.

3) 8 cat < abc.txt
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OTta KOMaHJa BBIBOAUT Ha JSKpaH cojaepxkumoe daitna abc.txt.
TouHo Takoro xe 3¢ dhexTa MOXXKHO TOCTUYh U KOMaHAoMu: § cat abc.txt.
Paznuiia B ToM, 4TO B MEPBOM Ciydae 3amyckaemasi yTWINTa cat He
MOJIy4aeT HUKAKUX NapaMEeTPOB, & BO BTOPOM CITy4yae TaAKUM MapaMeT-
powm siBsieTcs ums (aitna abce. txt.

4) 8 cat <<! > abc.txt

BBoa ¢ knmaBuarypel momerniaercsi B Gain abc.txt 10 Tex mop,
noka He OyJieT BBeZieH CUMBOJI «!». B 3TOM npumMepe U B ClieayromieM
UCIIOJIBL3YIOTCS Cpa3y JIBE ONepalyuy rnepeHanpaBlieHus: BBOJAa-BbIBO/IA.

5)8 cat <xy.txt > abc.txt

DOTa KOMaHJa BBINOJHSIET KomupoBaHue daiina xy.txt B (daiin
abc.txt. To ecTb 3Ta KOMaH/1a ABJISIETCS HEKOTOPHIM aHAJIOTOM KOMaH-
IIBI CP.

Tak KaKk CHUCTEMHBIC YTHUJIUTHI BBIBOAST CBOM COOOIIEHUSI 00
OlIMOKax Ha dKpaH, TO 3T COOOIIEHUS] MHOTJ]a MEMIAIOT BOCIPUATHIO
C 9KpaHa Apyrod mH(pOpMalru U TEM CaMbIM pa3/Ipa)kaloT MOJIb30Ba-
Tens. s momaBieHus TakuX COOOIIEHUM MX MEPEHANPABISIOT C IK-
paHa B Apyroiu ¢aitn, HanpuMep B ¢aill ¢ umeHem /dev/null. Itot
(aiiy1 COOTBETCTBYET IICEBAOYCTPONCTBY, BHIBOJ B KOTOPBIM O3HAYAET
YHUUYTOXKEHHUE BhIBOAMMON uH(Mopmaruu. Cama omepalus IepeHa-
IpaBJICHUsS COOOIIEHUM 00 OIMOKAaX aHaJOTMYHA MEepeHanpaBICHUIO
CTaHAapPTHOTO BBIBOJA C TEM JIMIIIb OTJIMYMEM, YTO CJIEBA OT ONEpPALUU
«>» WU «>>» 3amuchiBaeTcs mudpa «2» — mporpaMMHoe uMsi (aii-
Ja, MpeIHa3HaYeHHOro JUIsl BbIBOoJa omunbok. Hanpumep, cnenyromne
JIB€ KOMaH/Ibl BBIBOJIST HA SKPaH COJEPKUMOE BCEX TEKCTOBBIX (paii-
JIOB, COAIEPKAIIUXCSl B TEKYIIEM KaTaJlore:

a) cat ./*

0) cat ./* 2>/dev/null

[Iporpamma cat, 3amynieHHas MEPBO U3 3TUX KOMaHJ, BBIBOAUT
Ha JKpaH CBOE «PYyraTrejbCTBO» IO IMOBOAY KaXKJOTO HETEKCTOBOIO
daiina wim noakaranora. BTopoit 3amyck 3Tol mporpaMMbl BBIBOJIUT
Ha JKpaH JIMIIb COACPKUMOE TEKCTOBBIX (hailJioB.

3anyck ucnosHsaemMoro ¢aiia B ponosom pe:xxume. Eciu 3a-
nyckaemasi mporpamMma HUCIOJIb3yeT KJIaBHATypy M (WJIM) SKpaH, TO
OHa OTHOCHUTCS K 3amyckaronieMy ee MK nornuecku Ttak e, Kak OTHO-
CUTCSI TOAIpOTrpaMMa K 3amyckaromiei ee nporpamme. To ecTh Tak
kak MK He MOXKeT BBITIOJTHATHCS 0€3 dKpaHa U KJIaBUATYPhI, KOTOPHIC
CYIIECTBYIOT JJIs KOHKPETHOTO IMOJb30BaTENsl B €AMHCTBEHHOM OJK-
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3eMIUISIpe, TO 10 3aBeplieHus 3amyiieHHo nporpammbl UK Oyaet
«0e3 nBmwxeHus». [Ipu 3TOM roBoOpAT, UTO MporpamMma 3aIrycKkaercs B
ONnepamuHoOM percume.

Ecnu mporpamMe He HY)KHBI HU KJIaBUATypa, HU JKpaH, TO €€
MO>KHO 3aIlyCTUTh B (DOHOBOM peXuUME. DTO 03HAYAET, YTO IOCIE 3a-
nycka nporpaMmmMmbl oHa U VIK BBINOJTHSAIOTCS aCUHXPOHHO (HE 3aBUCH-
Mo). (Ha camom nerne, kak OyAeT MOKa3aHO B CICAYIONIMX pa3jaeiax,
MK MOXeT BBINOJHATL HEKOTOPBIE AEUCTBUSA MO YIPABICHUIO 3aIly-
IIEHHOW MPOrpaMMOM, HO 3T JCHCTBUS HE SIBIAIOTCS 00s13aTEIbHBIMU
Y 3aBUCST OT JKEJIAHUS MOJIb30BATENSA).

Jlns 3amycka ucnojHsemMoro ¢aiisia B POHOBOM peXHUME J0CTa-
TOYHO B KOHIIE KOMaHJbI 3amucaTbh cuMBOJ «&». Hampumep, cie-
Iyrolas KOMaH/a BBITIOIHSAET B (POHOBOM PEXMUME KOMTUPOBAHUE MO/
nepeBa (ailioBoil CTPYKTYphI ¢ KOpHEM dirl B TIOAJAEPEBO C KOPHEM
dir2:

$ cp -r dirl dir2 &

2.5.3 CocTaBHBIE KOMaH/bI

B oTinune oT mpocTOl KOMaHJIbl COCHMABHAA KOMAHOA TI03BO-
JSI€T MOJIB30BATENIO 3AMYCTUTh HE OJIMH, & HECKOJbKO UCIOJIHAEMBbIX
daitioB. Takas koMmaHAa TpeACTaBISIET COOOM WM KOHBEWep, WU
KOMaH/IHBIN CIUCOK, UJIM MHOTOYPOBHEBYIO KOMaHIY.

Komnegeiiep npocpamm. VimeHa ucnosiHseMbIX (¢ailsioB, 00pa-
3YIOIIUX KOHBEUEp, pa3AessitoTcss CUMBOJIOM «|». CTaHAapTHBIA BbI-
BOJ MPOTPaMMBbl, CTOSIIIEH ClieBa OT 3TOTO CHUMBOJIA, OJHOBPEMEHHO
SABJISIETCSI CTAaHAAPTHBIM BBOJIOM JJISI IPOTPAMMBI, 3alMMCAHHOW CIIpa-
Ba. [Ipumep KoHBeMepa:

$ find dirl -name al | cat > file

B stoMm mpumepe yrunuta find BHIBOJUT CIUCOK (pailioB ¢ mpo-
CTBIM UMEHEM al, HaxOoAsIuXcs B nojaepene (HaisioBoi CTPYKTYPHI C
KopHeM dirl (3TO mojkaTajaor TeKyulero karaigora). [Ipudyem BbIBOX
OCYILIECTBJISIETCSl HE HA AKpaH, a B (aiil Ha AKMCKE, U3 KOTOPOTO yTH-
JuTa cat IepenuchiBacT MMeHa (GaiioB B Gaiin file.

[Tporpammel, o0pa3yrolue KOHBEHEp, HE KOHKYPUPYIOT MEXKITY
co0OO0l M3-3a DKpaHa U KJIaBUATYPhl, TAK KaK KJIaBUATypa MOXKET OBIThH
HYKHA TOJIBKO IIEPBOM, a 3KPaH — TOJBKO MOCJIEIHEN MPOrpaMme KOH-
Beiiepa. [loaTomy 3T mporpaMmbl 3amyckarotcst shell OTHOBpEMEHHO
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(acuaxponHoO). Ilocne cBoero 3amycka, mporpaMmbl, Paclol0KEHHbIC
10 COCEJCTBY B KOHBeHepe, B3aUMOJCHCTBYIOT MEXIy CO0O0l depes
IPOMEXYTOUHBIN (aitn ciexyronuM obpazom. Ilporpamma, nis ko-
TOPOM ATOT (hailsl ABISAETCS BBIXOAHBIM, TIOMEIIACT B HETO CBOM JaH-
HbIE TTIOCTPOYHO (B MPUBEICHHOM MpUMEpEe Kaxaas CTPOKa COJECPIKUT
uMs (aiina). J[pyras mporpamMma CUUTBHIBAET 3TU JAHHBIE TaKXkKe IO-
CTPOYHO, HE MOKHUAASCh 3aBEpIICHUS PaOOTHI MEPBOM MPOrPAMMEBI.
3aMeThM, YTO HECMOTPS Ha TO, YTO MPOMEKYTOUYHBIN (aiiyl peasibHO
CYLIECTBYET Ha JUCKE, €T0 UMsI HEM3BECTHO IS MOJIb30BATEIA, KOTO-
pPOMY, BOPOYEM, 3TO UM U HE HYXKHO.

JIst Toro 4ToOBl COXPaHUTh MPOMEXKYTOUYHBIN (aiti, cKOmupo-
BaB €ro B Jpyrou (ai, uCHojib3yeTcss KOMaHja fee, IoMeliaeMas B
TO MECTO KOHBeHepa, IJie HaXOJIWUTCS NMPOMEXKYTO4YHbIM ¢ain. Eciau
CpPaBHUTbH KOHBEWEpP C BOJOMPOBOJIHON TPyOOii, TO 3Ta KOMaHAa Urpa-
eT posib «TpoiHukay» (puc. 10). Ilepenenaem mpeawblayluii TpuMep
TaK, 4TOOBI, MO-MIPEXKHEMY COXpaHsisa pe3yJbTaThl MOUCKa B (haiiie file,
00€ecreunTh UX BBIBOJ HA IKPaH:

$ find dirl -name al | tee file | cat

Puc. 10 — HarnsgHoe n3o0pakeHue KOMaH bl fee

Ecnu niepBo#l u nociiegHel KOMaH1aM KOHBEWEpa HE HYKHBI CO-
OTBETCTBEHHO KJIaBUAaTypa MU dKpaH (Hampumep, Ojarojaps nepeHa-
NPaBJICHUIO BBOJA-BBIBOJA), TO BCE MNpPOrpaMMbl KOHBEWEpAa MOTYT
OBITh 3ammyuIeHbl B ()OHOBOM PEKUME 3aMUChI0O CUMBOJIA «&» B KOHIIE
KOHBeEMepa.

[TogoOHO TOMy, Kak KOMaHJa 3amycka IMporpaMMbl UMEET KOJ
3aBeplICHUs, MOJAO0HBIA KO/l UMeeT U KoHBeiep. Ilpu atom k00 3a-
6epuieHus KOHg@ellepa ONPENEISeTCS KOJIOM 3aBEPUICHUS ITPOrpaM-
MBI, 3alIUCAHHON B KOHBEMEPE MOCIICIHEN.

Komanouwie cnucku. Taxkoll cnucok o0Opa3yrOT KOHBEWEpHI,
pa3feICHHBIE CUMBOJIAMHU: «;», «&», «&&», «||». [Ipu 3TOM B Kauect-
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BE KOHBEHEPOB MOTYT BBICTYNAaTh U OT/ICIIbHBIC UCIIOTHIEMBbIE (DaiiiIbl.
PaccMoTpyM Ha3zHaueHHE MEPEUNCIACHHBIX CHMBOJIOB:

; — DJIEMEHTHI CIIUCKA, COCAMHSIEMbIE dTUM CHMBOJIOM, 3aITyCKa-
I0TCSl TIoceoBaTeNbHO. To ecTh mporpamMma (KOHBEHep) cripaBa OT
CUMBOJIa «;» HaUYWHAET BBITIOJHIATHCS TOJBKO TOCIIEC 3aBEPIICHHS IPO-
rpaMMbl (KOHBeMepa) cieBa. [Ipu aTom mporpaMmma ciieBa BBITIOTHSIET-
Csl B OTIEPATHBHOM PEXKHME U TTOITOMY MOXKET MCIO0JIb30BaTh IKPaH U
KJIaBHATYPY;

& — DIEMEHTHI CMHCKA, COCAMHSIEMBIE 3THM CHMBOJIOM, 3aIlyC-
KaroTCsl aCHHXPOHHO. [Ipu 3TOM mporpamma wmiim KOHBEWEp CiieBa OT
ATOTO CUMBOJIA 3aIyCKaeTcs B (JOHOBOM PEIKHME;

& & — r51eMeHTHI CIIUCKa, COSAMHSAEMbIE STUM CUMBOJIOM, 3aITyC-
KaloTCcs TociienoBarenbHo. [Ipu 3ToM KOHBelMep crpaBa OyaeT 3ary-
IICH TOJIBKO B TOM CJIydae, €CJIM KOHBEHep CieBa 3aBEpIINJICS yCIIeII-
HO — C HYJICBBIM KOJIOM 3aBEPILICHHUSI;

|| — B oTIMure OT MpeabIayIIero ciydasl JjIs 3alycKa KOHBekepa
cnpaBa TpeOyeTcs HeyJadyHOe 3aBepllieHHe KOHBekepa ciieBa (3aBep-
IICHUE C HEHYJIEBBIM KOJOM 3aBEPIICHUS ).

[IpuMepbl KOMaHIHBIX CITUCKOB:

1) 8 mkdir dirl; cd dirl; pwd

/home/vlad/dirl

2)8 cp -r dir2 dir3 & cat > filel

3) 8 mkdir dirl && cd dirl

4) $ mkdir dirl || echo "Owubka cozoanus kamanoea dirl"”

Mnozoypoenesasn komanoa. Takas KOMaHAa MPEICTABIAET CO-
OOl TEKCT OJAHOM KOMaH/Ibl, B KOTOPYIO JTOJDKHBI OBITH MOJACTABJICHBI
pEe3ybTaThl BBIMOJHEHUS APYrol KomaHisl uid komaHia. IIpu stom
pe3yabTaT BKJIAABIBAEMON KOMAaHJBI MPEACTABIsCT COOOM OJIHY WU
HECKOJIBKO TEKCTOBBIX CTPOK, OTOOpaKaeMbIX B CTaHIAAPTHBIM BBHIBO/I.
[Ipumepsl Takux KoMmaHa: pwd, wc, Is, find. Kaxnas BkIagpiBaemas
KOMaHJia JOJDKHA ObITh BBIJCJICHA OJHUM U3 JBYX CIIOCOOOB: a) 3a-
KJIIOUeHa B OOpaTHbIe amocTpo(dbl « »; 0) 3akiroueHa B KPYTJIbIC
CKOOKH, KOTOPBIM IPEIIEeCTBYeT CUMBOJ «$». IlepBbIii U3 3THX cmo-
co00OB MPUMEHSETCS, B OCHOBHOM, JUIsI JIBYXYPOBHEBBIX KOMAaH, a
BTOPOM — JIJI4 JIFOOOT0 YUCJIa YPOBHEN BJIOKEHHOCTH.

Shell oGpabaTbIBacT MHOTOYpPOBHEBYIO KOMaHy (Kak M JIOOYIO
IpYTyi0) cieBa HampaBo. [Ipu 3ToM, BCTPETHB OYEpEIHYIO BIIOKECH-



45

HYI0 KOMaHJy, shell obecrieurBaeT €€ BHITIOJIHEHUE, a 3aTE€M TO/ICTaB-
JSET TEKCT, TOJYYCHHBIM B PE3yjbTaTe STOTO BBIOJIHEHHUS, B KO-
MaHJIHYIO CTPOKY. ECiii TaHHBIN TEKCT COCTOUT M3 HECKOJIBKUX CTPOK,
TO shell 3aMEHSIET KaXK/IyI0 Mapy CUMBOJIOB «BO3BpAT KapeTKW» U «IIe-
PEBOJI CTPOKW», Pa3JICSIONIMX COCEIHHE CTPOKH, Ha CHMBOJ Ipole-
7a. B pe3ynbTare 3TOro BCTaBISIEMbId TEKCT MPEACTaBIIsIeT COO0M 0/1-
HY OOJIBIIYIO CTPOKY.

Ipumep. Cremyromas JBYXypOBHEBas KOMaHJ/ia BBITIOJHSET
YHUYTOKCHHE BCeX (HailJIoB M KaTaJoOroB, MPOCThIE UMEHA KOTOPHIX
HAYMHAIOTCS C OYKBBI d M KOTOpPHIE PACIOJIOXKEHBI B TOAJACPEBE
(daiioBO# CTPYKTYpBI, MPUHAJIEKAIIEM JAHHOMY OJIb30BATENIO:

$ rm -r find ~/ -name ‘d*”

OOpaTtuTe BHUMaHUE, YTO MPHU 3aJaHUU B KOMaHJE find uMeHU
daiina (WM Katajgora) ¢ MOMOIIbIO METAaCUMBOJIOB, 3TO UMs 00s3a-
TEJIHHO JIOJDKHO OBITh 3aKJIFOYEHO B KaBBIYKW (OJIMHOYHBIC WA JBOM-
HBIC). ITO OOBICHSETCA T€M, UTO shell UMEET CBOM METACUMBOJIBI, O/I-
HOMMEHHBIE METacCHMMBOJaM YTWIHTHI find. KaBblYKyM WUTrparoT posib
«QKPAHUPYIOIINX» CUMBOJIOB, co00IIast shel/l 0 TOM, 4TO BCE CUMBO-
JIbl, 3aKJIIOYCHHBIC MEXIY HHMHU, SIBJSIOTCS OOBIYHBIMM CHUMBOJIAMHU,
KOTOpPBIC JOOKHBI OBITH TEepedaHbl 0€3 M3MEHEHUH B 3aIlyCKaeMYIO
nporpaMmy (B JaHHOM Clly4yae B mporpammy find).

[Tosie3HO CpaBHUTH JEUCTBUE 3AMMCAHHOW JBYXYPOBHEBOU KO-
MaHabl ¢ KoMauaou: § rm -r ~/d*. Ilocnenusst KoMaHga BHINOJHUT
YHUYTOKCHHE HE BCeX (PailyioB M KaTajoroB C 3aJaHHBIM UMEHEM B
MOJJIEpEBE MOJIB30BATENIA, a JUIIb T€X, JJI1 KOTOPBIX POAUTEIHCKUM
KaTaJIOrOM SIBJISIETCS KOPEHb 3TOTO MOJACPEBa.

IIpumep. Crneayromas KoMaHjga UMeEET 4-X YPOBHEBYIO CTPYK-

Typy:

$ echo 1118(echo 2228(echo 3338(echo 444)))
111222333444

2.5.4 IlepemeHHBbIE U BHIPAKEHUSA

Kaxk u nto0oi s13bIK TporpaMmupoBanusi, BxoaHou si3bik MK mo-
3BOJIAET 3aJ1aBaTh MepeMeHHbIe. [Ipu 3TOM Moa nepemennoi moHNMa-
eTcsa Hebombias oomacts Oll, comepkaras 1aHHOE, KOTOPOE MOXKET
OBITh MCMOJIb30BAHO IPH BBHITIOJHEHUU KOMaH[ shell. B otnudue ot
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JIPYTUX SI3bIKOB MPOrPAMMHUPOBAHUS NEPEMEHHBIC shell HEe HYXIaroT-
Csi B OOBSBJICHHHM THIIA, TaK KaK BCE OHM COJIEp)KAT JAaHHBIC OJHOTO
TUIA — CUMBOJIbHBIE CTPOKH.

WNMst mepeMeHHON MOKET BKJIIOYAaTh CUMBOJIBI: JIATUHCKHE OYK-
BbI, IUGPHI, «_». [Ipr 3TOM UM HE MOKET HaunHaThCs ¢ udpel. Kak
U BCErJa, i 3a/laHusl 3HAYCHUS MEPEMEHHON HMCIOJIb3YETCsl Oornepa-
Top mpucBauBaHusA. B shell 3To cumBon «=». Mms mpucBanmBaemoi
NEePEMEHHOM MOMEIIAeTCs CeBa OT 3TOr0 CHMBOJIA, a CIIpaBa — HOBOE
3HaYEHUE MepeMEHHOW. [[ns 3agaHusi 3TOro 3HAYEHUST MOTYT OBIThH
UCIIOJIb30BaHbI CIAEAYIOIIUE CITOCOOBI.

HemocpeacreeHHoe 3agaHue CTPOKM CUMBOJIOB. Eciu sta
CTPOKa COCTOUT U3 OJHOTO CJIOBA, TO €€ MOXHO HE BBIACNATh. J{is 3a-
JaHUs CTPOKU U3 HECKOJBKHUX CJIOB 0053aTENIbHBI TBOMHBIC KABBIUKHU.
ITpumepsr:

$ varl=/home/vlad/a.txt

$ var2="/home/viad/a.txt"

B pe3ynbTare BBHINMOJHEHUSI ATUX ONEPATOPOB MEPEMEHHbBIC varl
U var2 UMEIOT OJINHAKOBOE 3HAYCHUE.

3ananue 3HaveHusi APYrod mepemeHHou. /{1 3Toro mepen
MMEHEM NIEPEMEHHOM B MpaBOM YacTH orepaTopa MpUCBaWBaHUS J10JI-
KEeH OBITh MOMEIIEH CUMBOI «$». [Ipumep:

$ varl=/home/viad/a.txt

$ var2=8varl

$ echo $var2

/home/vlad/a.txt

B sToM nipumepe 3HaueHUE IEPEMEHHOMN varl UCTIONb3yeTCs s
3aJlaHUs 3HAYCHUS IEPEMEHHOM varZ. A 3HaYCHUE var2 WCIOIb3yeTCs
B KaueCTBE NapamMeTpa KOMaHIbl echo.

HNcnosb30BaHne BBIXOAHBIX AaHHBIX KOMaHAbl shell. OuHo
BBITIOJIHSAETCSI TOYHO TaK K€, KAK 1 B MHOIOYPOBHEBOW KOMaHJI€ (CM.
n. 2.5.3). Ilpu 3TOM uMs 1H000# MporpaMMbl, KOTOpas BbIJAET CBOU
pe3yJibTaT B BUAEC OJHOM WJIM HECKOJBKMX CTPOK CHMBOJIOB, MOXET
OBITh 3aITMCAHO CIIpaBa OT OINepaTopa MPUCBaUBaHMS, 3aKITIOUYEHHBIM B
oOpaTHbIE anmocTPOPbI « », WIW MOXKET OBITh 3aKIIOYEHO B KPYIJIbIC
CKOOKH, KOTOPBIM IIPEAIIECTBYET CUMBOJI «$». Shell cHadana 3aryc-
KAeT YKa3aHHYIO IPOrpaMMy Ha BBIIIOJHEHUE, a 3aTEM IOJICTABIISIET €€
BBIXO/IHBIC TAaHHBIE B KAYECTBE 3HAUYCHUS 3aJJaHHOU MIEPEMEHHOM.
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IHpumep:

$ var="pwd"

B nannoM npumepe shell cHaudana 3amyCTUT Ha BBITIOJHEHHE
YTWINTY pwd, KOTOpasi BBIAACT UMS TEKYIIEro Karajaora, 3aTeM IMO/I-
CTaBUT 3TO UMS B KaUue€CTBE 3HAUCHUSI TIEPEMEHHOM var.

HUcnonb3oBanne koMaHaAbl BBOJAA read. OHO MTO3BOJISIET BBECTH
3HAUYECHUS MEPEMEHHBIX CO CTAaHJAPTHOTO BBOAA (C KJIaBUATYphI), HE
UCIIOJIB3Ys ONepaTop MpucBanBanus. JJist 7TOro UMeHa onpeaesieMbIX
NEPEMEHHBIX JIOJKHBI OBITh TMEPEUYUCIICHbI B KAaueCTBE IMApaMETPOB
3TOU KOMaH/Ibl. BBoIMMBIE fjasiee ¢ KiIaBHaTyphl (10 HaxaTusa <Enter>)
CJIOBa PaCHpeACISIIOTCS MEXIy NMEPEMEHHBIMU TaK, 4TO B OJHY MeEpe-
MEHHYIO 3alUChIBAETCSI OAHO CJIOBO. ECIIM YHCIIO IEPEMEHHBIX MEHBIIIE
yucia CJI0B B BBEJIECHHOW CTPOKE, TO BCE OCTABIIMECS CJIOBA 3aIMCHI-
BAIOTCS B TOCJICAHIO TMepeMeHHyto. Eciu, Hao0opoT, 4uciio mepe-
MEHHBIX 0OJIbIlIe, TO MOCJIEAHUE EPEMEHHBIE MOIy4YaT MyCTOe 3Haue-
Hue. Ecnu ¢ kiaBUaTypsl BMECTO OOBIYHBIX CHMBOJIOB OYJET BBEICH
cuMBOJ KoH1a (aitna (<Ctrl>&<D>), To 1aHHas KOMaH]1a 3aBEPIIUTCS
C HEHYJIEBBIM KOJIOM 3aBEPILICHHUS.

Komanny read ynmoO6HO WCIOAB30BaTh JJIsI TOTO, YTOOBI IIPH-
CBaWBaTh MEPEMEHHBIM 3HAYEHHUS CJIOB U3 HEKOTOPOIO0 TEKCTOBOTO
daiina. J[Jist 3TOro JOCTATOYHO MEPEHANPABUTH CTAHAAPTHBIN BBOJ C
KJIaBUATyphl Ha BBOJ M3 TpeOyemoro (aitma. Hanmpumep, ciemyromias
KOMaH/la MPUCBANBAET MEPEMEHHBIM X, V, Z 3HAUCHUS CJIOB U3 NIEPBOM
cTpokH (haiina file:

$ read xy z <file

Takum oOpaszom, sl TOro, YTOOBI ONPEEIUTh OOBIKHOBEHHYIO
NEePEMEHHYI0, JOCTATOYHO XOTsI Obl pa3 3amucarh €€ MMs ClieBa OT
oreparopa MpUCBaWBaHWA WM 3alMCaTh €ro B KauecTBE Mapamerpa
KoMmaH/ibl 7ead. Ilocne aToro 70 KoHIIA Ballleil paboThl ¢ JaHHBIM shell
3HAUYCHHE JAaHHOW TEPEMEHHONW MOXET HCIOJIb30BaThCsA B JIFOOOM
MecTe Jr000N KomaHabl. JIJIs 3TOTO MMEHU TMEPEMEHHOW OJIKEH
IPEAMIECTBOBATh CUMBOJI «$», CMBICI KOTOPOTO B JIAaHHOM Cllydae
€CTh «3HAYEHUE MEPEMEHHO». BhIlle nmpuBeaeHbl TPUMEPHI UCTIOIb-
30BaHUs 3HaYCHUSI IEPEMEHHON B TIPaBOM YacTU omneparopa MpucBau-
BaHMS, a TAKKE B KAYECTBE NapaMeTpa KOMaH bl echo.

Ecnu uMsa niepeMeHHON CleAyeT OTIAEIUTh OT CUMMBOJIOB, 3aIlu-
CaHHBIX Cpa3y 3a HUM, TO 3TO UM CIEIYET 3aKJIFOYUTh B CUMBOJIBI «{»
u «}». [Ipumep:
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$ var=abc

$ echo $varxy

$ echo ${var}xy

abcxy

B nanHOoM mpuMmepe B KadyecTBE NapaMeTpa MEepBOro omeparopa
echo 3amycaHoO 3HAYCHUE HEONpPEIeICHHOM paHee MEepEeMEHHOM varxy.
B momoOHBIX ciaydasx shell moacTaBiIsSeT BMECTO HEONpPEASICHHOU
NEePEMEHHOM IMycTOe MecTO. BTopoii oneparop echo moiiy4aeT B Kaye-
CTBE CBOETO IMapaMeTpa 3HaUYCHHE MEPEMEHHOUN var (CUMBOJIbI abc), K
KOTOPOMY «IOJICOEIMHEHBI» CUMBOJIBI X).

Ucnonb3ys yruiuty set (60€3 mapaMeTpoB), MOKHO BBIBECTU Ha
JKpaH MEepevYeHb NMEPEMEHHBIX, ONPECICHHBIX B JAHHOM CE€aHCe pa-
00THI ¢ shell, a Takxke UX 3Ha4eHUA. B cocTaB JaHHBIX TIEPEMEHHBIX
BXOJSIT HE TOJILKO OOBIKHOBEHHBIC MEPEMEHHBIC, 3aJJaHHbIE OMepaTo-
paMM MPUCBAWBAHUS, HO U HepeMeHHble OKPYHCeHUA — TIEPEMECHHBIE,
KOTOpbIE shell «HacneayeT» OT MPOrpaMMbl, 3amyctuBiinei ero. (B m.3
Oyzer moka3zaHo, 4yTo Jro0as oOpabaThIBarolias MporpaMma HMEET
«POJUTEIBCKYIO Mporpammy»). PaccMOTpUM HEKOTOPBIE MEPEMEHHbIE
OKPY>KEHUS:

1) HOME — conep>XdT MOJIHO€ UMs KOPHEBOTO KaTajaora moJib-
30BaTENs;

2) PATH — conepXuT MepeueHb aOCOMIOTHBIX UMEH KaTajoToB,
B KOTOPBIX Shell BHITIOIHIET MOUCK UCIIOIHsAEMOTO (aiiia B TOM Ciy-
yae, €Clid JJIsl €ro 3a/IaHusl B CBOEH KOMAaHJIe MOJIb30BaTElb UCHOJIb-
30Bajl mpocroe ums ¢aiina. iMeHa-myTH KaTajoroB, 3allMCaHHBIC B
JTAHHOW TEPEMEHHOM, Pa3lelsItoTCsl CUMBOJIOM «:». CleayeTr oTme-
TUTb, 4TO Shell HE MPOU3BOJUT MOUCK UCIIOIHSAEMOTro (Qaiiia B TEKy-
IIeM KaTaJiore Mo yMOJIYaHUIO, U JIJISl 3TOTO TpeOyeTCsl IBHOE 3a/IaHUE
TEKYIIero Karajiora B nepemMeHHod PATH (st 5TOTO UCIOIb3YIOTCS
CUMBOJIBI «./»). Kpome Toro, 3ameTum, 4To shell He UCTIONIB3yeT JaH-
HYI0 NEPEMEHHYIO U1 MOMCKA HEWCHOJHSIEMBIX, HAlpUMEP TEKCTO-
BbIX, (haitsioB. [ToaToMy aJid 3amanus Takux QaiaoB B KOMaHAE MOJb-
30BaTeNsl TPeOyeTCsl WM MCIOIB30BaTh UX a0COIIOTHBIE UMEHA, WU
o0ecrneunTh Mepejl BHIIOJIHEHUEM TaKOW KOMaHIbl MEPEXO]] B POIU-
TeJIbCKUI KaTajor (aiiia;

3) PS1 — npurnaiienue shell B KOMaHIHOU CTpoke (OOBIYHO —

$);
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4) PS2 — BTOpUYHOE TIpUTJIAllliCHUE Shell B KOMaHJAHOU CTPOKE
(0ObI9HO — >). BeIBOAMTCS Ha 3KpaH B TOM cllydae, KOrja BBOJIUMAs
KOMaH/Ia MOJIb30BaTeNsl 3aHUMAaeT 00Jiee OHOU CTPOKH.

Hcnonw3ysa omnepaTop NMpUCBauBaHMs, MOKHO 3aMEHUTH COJEP-
KUMOE TICPEMEHHON OKPY)KEHHMsI MOJ00HO TOMY, KaK 3TO JeiacTcs
JUIsl OOBIKHOBEHHBIX TEpEMEHHBIX. Hampumep, ciemyromasi KoMaHaa
nobapyisier B nepeMeHHyro PATH wuMs Tekyliero Karajora:
$ PATH=${PATH}":/"

W3meHneHne nmepeMeHHON OKPYKEHUs MPHUBEAET K TOMY, UYTO HE
TOJIbKO TEeKylllas mnporpamma shell, HO U Bce 3amyllIEHHbIE €10 TPO-
rpaMMbl OYJIyT KCIIOJB30BaTh HOBOE 3HAUCHWE JTAHHOW TEPEMEHHOM.
B T0 ke BpeMst mporpaMmbl, SIBJISIIOLIAECS «IIPEAKaMU» JaHHOTO shell,
No-TpekHeMY OyAyT paboTaTh C €€ MPEKHUM 3HAUYCHUEM.

OOBIKHOBEHHBIC TIEPEMEHHBIE MOXKHO J00aBUTh K MEPEMEHHBIM
OKPY>KEHHUSI, CAENaB UX «HACIETyeMbIMU». JIJIsl 7TOTO TOCTATOYHO Tie-
PEUYUCIIUTh UMEHA ATUX MEPEMEHHBIX B KaUeCTBE MapaMeTPOB KOMaH-
Jbl export.

[Togo6HO APYTrUM SI3BIKAM IPOTPAMMHUPOBAHMS, BXOJHOU SI3BIK
shell Mo3BOJIAET 3amUCHIBaTh BBIpAXKEHUS. Boipascenue — COBOKYII-
HOCTh HECKOJIBKMX TEPEMEHHBIX U (M) KOHCTAHT, COETUHEHHBIX
3HaKamMu omneparuii. PaznuyaroT apupMeTHIecKre U JIOTHYECKUE BBI-
paKEHUSI.

Apugpmemuueckue eviparcenus VMEOT NPU MPOrpaMMHUPOBA-
HUU JJ1s1 shell BecbMa OrpaHUYCHHOE 3HaUYeHHE. BecmoMHuM, 4TO NaH-
HBIM SI3bIK JaK€ HE MMeEeT apu(PMETHUYECKMX THUIOB AaHHBIX. Ecim
BCE-TaKU TPeOyeTCsl BBIMOJHUThL HaJl NEPEMEHHBIMU shell apudpmeru-
YecKue JEHCTBHUA, TO JUISl ATOTO CIEeAyeT HCIOJb30BaTh KOMAaHIY
(bynkiuto shell) expr. Ilpumepsr:

$ expr 5+ 3

8

$ expr 5"*"3

15

$ x=10

$ expr $x + 1

11

$ x=20

$ x="expr $x + 2°
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$ echo $x
22

3aKII0ueHUE B KaBBIUKM 3HAKAa YMHOXEHHUS OOYCIIOBIICHO TEM,
YTO JAHHBIM CUMBOJ SABJISICTCS 1Sl shell METaCUMBOJIOM, U TIO3TOMY
JUIsl YCTPAHEHUSI €T0 CIeIMaIbHbIX CBOMCTB OH JIOJKEH OBITh «3Kpa-
HUpoBaH». OOpaTuTe BHUMAHUE, YTO 3HAKM apU(PMETUUECKUX Olepa-
AN JTIOJKHBI OBITH OKPY>KEHBI ITpoOeIaMu.

Jlozuueckoe eviparicenue — BbIPAKECHHUE, UMEIOIIEE TOJIBKO JBA
3HaueHusa — 0 (uctuHa) u 1 (Jioxkp). OnepangaMu JOTHYECKOTO BbIpa-
KEHUS SABJISIIOTCS onepayuu OMmHOWIeHUs, Kaxaas U3 KOTOPBIX WU
NpoBEpsET OTHOIIEHUE (aiiyia (MM CTPOKM CHUMBOJIOB) K 3aJJaHHOMY
CBOMCTBY, WJIM CPAaBHUBAET MEXAY COOOM JBa 3aJaHHBIX YHCaa (WM
JIB€ CTPOKHU CHUMBOJIOB). Eciii mpoBepsieMoe OTHOIIIEHUE BBITIOJIHSCT-
csl, TO pe3yJbTaTOM oMNepanuu OoTHolueHus sipngercs 0, mHaue — 1.
[IepeuncauM HEKOTOPBIE U3 ONEPALNN OTHOLICHUS:

-s file  pasmep daiina file 6onbie 0

-r file  nna ¢aiina file pa3pelieH I10CTyIl Ha YTCHUE
-w file  nna ¢aiina file pa3peliieH 10CTYI Ha 3aMKUCh
-x file  nna ¢aiina file pa3penieHO BBIMOJIHEHUE

-f file aiin file cymecTByeT U SIBISIETCS OOBIYHBIM (haiisioM
-d file  (aliin file cylmecTBYeT U SIBISETCS KaTajloroM
-7 String CTpOKa Sfring  UMEET HYJIEBYIO JIIUHY

-n String CTPOKa string  WMEET HEHYJIEBYIO JUTUHY
stringl = string?  J1B€ CTPOKU WUJICHTUYHBI

stringl !=string? nBE CTPOKH pa3JINYHBI

il -eq i2 wwucino il paBHO yuCy i2

il -nei2 wyucno il HE paBHO YHCHY i2

il -lti2 4wucno il cTporo MeHbIIE Yucia i2

il -lei2 4wucno il MeHbIIE WA PABHO YUCITY 12

il -gti2 wuwucno il ctporo OonblIe yncna i2

il -gei2 wucino il 6oybIIE UIN PABHO YUCITY 2

ITpu 3anmcu JTOrMYECKOTO BHIPAKEHUSA OTICIbHBIC OIEPaIluU OT-
HOILIEHUS MOTYT CO€AUHATHCS IPYT C APYTOM C MOMOUIBIO JIOTUUECKUAX
OIepalui:
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! — ToruyecKoe OTPUIIAHHUE;

-a — Jjoruueckoe U;

-0 — noruueckoe NJIN.

[Ipu 5TOM HaMOONBIINN TPUOPUTET UMEET onepanus «!», a Hau-
MEHBIIUHA — «-0». [IpHOpUTETHI onepanuii ONpenestoT MOPSI0K WX
BbITIOJTHEHUS. [OpSAI0K BBIMIOJHEHHS JOTUYECKUX OTMEparfii MOXKHO
U3MEHUTD, UCTIONb3YS KPYTJIble CKOOKH.

st shell xapakTepHO TO, YTO 3aMMCh JOTHUYECKOTO BBIPAKEHUSI
eIle He 03Ha4YaeT ero aBTOMaTUYeCKOro BeuucieHus. s atoro Tpe-
OyeTcsi, YTOOBI DJIEMEHTHI JIOTHYECKOTO BHIPAYKEHUS OBbLIIM 3aITMCaHbI B
KauyeCTBE MapaMeTPOB KOMaHbI fest. Pe3ynbTaToM BBITTOTHEHUS TOM
KOMaH/JIbI SIBJISIETCS KOJ 3aBepIIeHUs: () — JIOTHYECKOE BHIPAKCHHE UC-
TUHHO, [/ — 10kH0. KoMaHy fest MOXKHO 3a/1aTh OJHUM U3 JABYX CIIO-
co00B: 1) 0OBIYHBIM CIOCOOOM; 2) 3aKJIFOYUB JIOTUUECKOE BBIPAKECHUE
B KBaJIpaTHBIE CKOOKH.

Ipumepsil.

$ varl=10; var2=20; var3=30
1) 8§ test $varl —gt $var2 & & echo "varl > var2"
2) 8 [ $varl —gt $var2 ] || echo "varl <= var2"
varl <= var2
3) $ test $varl = $var2 && echo "varl = var2"
4) 8 [ $varl = $var2 —o $var2 = $var3 ] && echo "===="
5)$ test\( $varl —eq $var2 \) && echo "varl = var2"
6)8 [! \(8varl —eq 0\) | && echo "varl ne pasno 0"
varl ne pasuo (0
7) 8 test\( $varl != $var2\) —a \( $varl —eq $var2 \) || echo "????"
222?
8) 8 [ abc ] && echo true
frue

B nmpumepax 1 u 2 onepanuu OTHOIIEHUSI CPABHUBAKOT YMCJICH-
HbIC 3HAYCHHS MEPEMEHHBIX. B 3aBUCUMOCTH OT 3THX 3HAYCHHUM BHI-
BOJSITCS COOTBETCTBYIOIIUE COOOIIEHUS Ha 3KkpaH. B mpumepe 2 ko-
MaHJia fest 3aJ1aeTCsl ¢ TMIOMOIIBI0 KBAJPAaTHBIX CKOOOK, KOTOphIE 00sI-
3aTEJIbHO OTACIISIIOTCS OT JOTHUYECKOTO BBIPAKECHHS TTPOOSTIaMHU.

B nmpumepax 3 u 4 cogepxKUMoOe KaxI0M IMEPEMEHHON paccMar-
pUBaeTCS HE KaK YHCIIO, a KaK CTpokKa CUMBOJIOB. OOpaTuTe BHHUMA-
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HUE, YTO OIepalusl TPOBEPKU HUIACHTUYHOCTU CTPOK (=) B OTIIMYHUE OT
oTepalvy NPUCBAUBAHUS BBIJEISETCS ¢ 00EMX CTOPOH MpoOeIamu.

B mpumepax 5, 6 u 7 qjs BBIACIEHUS JOTUYECKOTO BBIPAXKCHUS
WM €r0 YacTel MCTOJb3YIOTCA KpyTrible ckoOku. [lpu 3anucu kaxmoit
KpPYTIJIOH CKOOKHM JTOJKHBI OBITh BBINOJIHEHBI JBa TpeOoBaHus: 1) He-
IIOCPEJICTBEHHO IIepe/] CKOOKOM JIOJKEH OBITh IMOMEIIEH CUMBOJ «\»;
2) mepea CUMBOJIOM «\» U TTOCIe CKOOKH 0053aTeIbHO JOJKHBI OBIThH
3anucanbl TpoOenbl. Hanmuue mnepBoro TpeOoBaHUs 0OOYCIOBJICHO
TE€M, YTO KPYIJIbIe CKOOKHM pacCMaTpPUBAIOTCI MHTEpPIpEeTaTopoM shell
KaK CIy>KeOHbIE CUMBOJIBIL. [[J151 TOT0, 4TOOBI 3TH CKOOKH HE BBITIOIHS-
JU CBOM CIIy>KeOHble (DYHKIIUM, a ObLIM mepefaHbl 0e3 U3MEHEHUM B
NOANPOrpaMMy, BBITIOTHSIONIYI0 KOMaHNy fest, OHH JOJKHBI OBITh
«QKpAaHUPOBAHBI». Takoe «IKpPAHUPOBAHHUE» M BBIMTOIHSAET CUMBOJI
«\». lHTEpEeCHO OTMETUTh, YTO B IpUMEpe 7 Omepanuu OTHOIICHUS
(3amucaHbl B KPYTJIbIX CKOOKax) BCErjaa JIal0T MPOTUBOIOIOKHBIN pe-
3ynbTat. [Ipu 3TOM B EpBOM M3 HUX NMEPEMEHHBIE CPABHUBAIOTCS KaK
CTPOKHM CHMBOJIOB, @ BO BTOPOM pPacCMaTpUBAIOTCA MX YHUCJICHHBIC
3HAYEHUSI.

[Tpumep 8 mmmrocTpupyeT TOT (akT, 4TO KOMaHAA fest BBIAACT
3HayeHue 0 (MCTUHA), €CIIU BMECTO JIOTMYECKOTO BhIPAKEHUS 3aruca-
HO J1}000€ HEITyCTOE CJI0BO.

Bo Bcex mpuBeIEHHBIX BbIIIE MPUMEpPAX KOMaHJa fest, BBINOJ-
HSIOIIAsA BEIYMCIICHUE JIOTUUECKOTO BBIPAKEHUSI, 3alMMChIBACTCS B Ka-
YEeCTBE MEPBOM KOMaH bl KOMAHIHOT'O CIHCKA, YIPABJIsis BBITOJHECHHU-
€M BTOPOM KOMAaHJIbl 3TOr0 CHUCKA. /[pyrum nmpuMeHEHUEM 3TOM KO-
MaH/Ibl SABJISIFOTCS YIIPABIISIIOIIKME OTiepaTophl shell.

2.5.5 Yupasasiioniue oneparopbl

Kak wu m000# anropuTMHUECKUN S3BIK MPOrPAMMHUPOBAHUA,
BXOJHOM SI3bIK shell iMeeT yIpaBIsIomue oneparopsl. JlaHHble ore-
paTopbl MpeaHa3HAYCHBI JIJI TOT0, YTOOBI 3a7aBaTh MOPSIOK BBITIOJI-
HEHUS MPOCTHIX U COCTaBHBIX KOMaHJ. PaccMOTpuM 3TH yIpaBiisio-
1€ ONEePATOPHI.

1. Ycnoenwiit onepamop if no3BOIAET BBINOIHUTH OJHY U3 HE-
CKOJBKMX B3aMMOHWCKIIOYAIOIIUX TOCJIEIOBATEIBHOCTE KOMaH/
shell. JlanHbIil omepaTop UMEET HECKOJbKO (OpM 3aIlucH, HauboJiee
MpOCTasi U3 KOTOPBIX CIICAYIOIIAs:
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if KomawnoOa-ycnosue
then
nocied08amebHOCHb KOMAHO

fi

Pabora manHOTO OmepaTopa HAYMHAETCS C BHINTOJTHEHUS KOMaH-
JIbI-YCIIOBUSI. DTO MOXKET OBITh JIF0Oas MpocTas WM COCTaBHAas KO-
MaHj1a, UMEIoIasi KoJ 3aBepiicHus. Ho yaiie Bcero B kaueCcTBe 3TOU
KOMaH/Ibl HCITOJIb3YIOT KOMAHAY fest, BBIYUCISIONIYIO JIOTHYECKOE BbI-
paxxenue. Ecnu mpu BBINOJTHEHUM JAHHOM KOMAaH]Ibl MOJIyYEH HYJie-
BOM KOJI 3aBepIICHUs (HAIIOMHUM, YTO TaKOW KOJ COOTBETCTBYET yC-
MEITHOMY 3aBEPIICHUIO MPOTPAMMBI MM 3HAYEHUIO «UCTHUHA» JIOTH-
YECKOTO BBIPAXEHMUs), TO Jajiee BBIMOIHSAETCS MOCJIECI0BATEILHOCTD
KOMaH/I, 3allMcaHHasl MocJie KJIKYeBOro cioBa then. [Ipu nonydeHuu
HEHYJIEBOTO KOJa 3aBEPIICHUS KOMAHJbI-YCJIOBHUS BBINIOJHEHUE YC-
JIOBHOT'O OTiepaTopa 3aBepliaeTcs 0€3 BBIMOJHEHUS KaKuX-JIM0o Jiei-
CTBHUH.

dopma omeparopa if, peanoaararomas BeIMOJIHCHUE OJHON M3
JBYX MOCJIEAOBATEILHOCTEN KOMAH/I:

if xomawnoa-yciosue
then

noci1e008amelbHoCmb KOMAHO 1
else

nocie008amelbHoOCmsb KOMAHO 2

fi

Ipumep. JlonyctuMm, 4to mepeMeHHasi dir COJEPKUT MPOCTOE
uMs Karanora. Torma ciaeayromas COBOKYITHOCTh KOMaH/ BbIIOJIHSAET
YHHAUYTOKEHUE KaTajora B TOM CJy4ae, €CJIi OH IIYyCT, B IIPOTUBHOM
CJIy4dae BBIMIOJTHSETCS €ro NMepeuMEHOBaHUE I0OABICHUEM K MMPOCTOMY
IIPEKHEMY UMEHU CUMBOJIA «a»:

$ Is 8dir >fill

$ if [-sfill ]

> then

> mv $dir a$dir
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> else
> rmdir $dir

> f

B nanHOM mpumepe copepKuMoe 3aJaHHOTO KaTajiora MmoMelia-
eTcs BO BcrioMoraTeabHbli ¢aiin fill. Eciu anuHa storo (daitna HeHy-
JeBas, TO KaTaJor MePeUMEHOBBIBACTCS, NHAYE — YHUYTOXKAETCS.

Haubomnee oOmiast cTpyKTypa yCIOBHOTO OriepaTopa:

if  komanoa-ycnosue I
then
nocniedo8amenbHoCms KOMAHO 1
elif komamnoa-ycnosue 2
nocied08amenbHOCmb KOMAHO 2

elif

else
nociedo8amelbHoCms Komano N

fi

Ecnu Obl1 moOJlydeH HEHYJIEBOM KOJI 3aBEpIICHUS KOMAaH/Ibl-
yCJIOBHS [, TO Jlajiee BBIMOIHAECTCA KOMaHaa-ycioBue 2. B ciydae yc-
MEIIHOTO €€ 3aBEPUICHUS BBIMOIHACTCS MOCIEA0BATEILHOCTh KOMaH/1
2. BrilmonHEHNME KOMAaH[I-yCIOBUM MPOJOJDKAETCS OO TEX IOP, MOKa
odepe/IHas Takas KOMaHJa He JacT HYJIEBOM KOJ 3aBepuieHus. B ciy-
4yae BBINIOJHEHUSA C HEHYJEBBIM KOJIOM 3aBEPIICHUS TOCICIHEH KO-
MAaH/IbI-YCJIOBHSI BBIMOJIHSETCS IMOCJEA0BATEIbHOCTh KOMAaH/I, PacIio-
JI0’KEHHAasl TIOCJIe KIF0YEBOTO CJIOBa else.

B oTiauune oT pacnpoCTpaHEHHBIX SI3BIKOB IPOrpaMMHUPOBAHUS
YCJIOBHBIN oriepatop if mis shell obectieanBaeT HE IBYX-, @ MHOTOQJTh-
TEPHATUBHBIA BBIOOP. DTO MPUOIMIKAET BBIPA3UTEIIHHBIE BO3MOXKHO-
CTH JJAHHOTO YIPABJISAIOLIETO OMEpPaTopa K BO3MOKHOCTSIM Omeparopa
case.

2. Onepamop eapuanma case TO3BOJISECT BHIOpPATh JJI BBITOJ-
HEHUS OJIHY M3 HECKOJIBKUX IOCIIEI0BATEIbHOCTEN KOMaHa. CTPyKTY-
pa oneparopa:
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case cnoso in
wabnonl) nocredosamenvrocmo Komano 1;;
wabnon2) nociedosamesbHOCMb KOMAHO 233
*) nociedosamenbHOCmMb KOMAHO Ny;

esac

31ech ¢1060 — HAOOpP CUMBOJIOB 0€3 MPOOEIOB WK C Mpobena-
mu. Hamnuue mpoOenoB nenaer HEOOXOAMMBIM 3aKIIIOUCHHE CIIOBA B
KaBbIUKH. [Ipy BBIMOJHEHUH omepaTopa case CIOBO MOCIEA0BATEIBHO
cpaBHUBaeTcs ¢ Imabimonamu. Illabaon — CIOBO, KOTOPOE MOXKET
UMETh HapsiAy ¢ OOBIYHBIMH CHUMBOJAMH MeTacUMBOJIBL ( 2, * [ ] ).
Ecnu BXoAgHOE CIOBO yAOBIETBOPSAET MEPBOMY IIAOJOHY, TO BBIMOJ-
HSCTCS TIepBas IOCJIEA0BATEIPHOCTh KOMaH/, IOCJE YEero JesiaeTcs
BBIXOJl M3 omeparopa case. lHaue, BXOJHOE CIIOBO CPAaBHUBAETCS CO
BTOPBIM I11a0JIOHOM U Tak nanee. Ecnu mpu 3ToM OOHapyXUTCS, YTO
BXOJIHOE CJIOBO HE OTBEYAET HU OJHOMY W3 IIa0JIOHOB, TO BBITIOIHS-
€TCsl TIOCIIeIOBATeIbHOCTh KOMAaH I, KOTOPOM TMPEIIeCTBYET Mm1a0a0H
«*». OOpaTuM BHHMAaHHE, YTO JIFOOOM MIabJIOH OTACISIETCS OT COOT-
BETCTBYIOIIEH MOCICA0BATEIIHPHOCTH KOMaH T CHMBOJIOM «)», a KayKIasl
MOCJIEIOBATEIbHOCTh KOMAH/] 3aKaHYMBAETCSI IByMSI CHMBOJIAMH «;, .

B cnenyronieM nmpuMepe B Kaue€CTBE BXOJHOTO CJIOBa MCIOJIb3Y-
eTcst uMs (aiiiaa — colepKuMoe MepeMeHHON name. B 3aBUCHMOCTH
oT cypdukca nmenu Qaina 3ToT ¢aiis oOpadaThIBacTCS WA yTHIU-
TON cat (BBIBOJ COAEpXKUMOTO (paiina), uiaum uHTEepnpeTaTopoM shell
(BBINIOJIHEHHWE KOMAHAHOTO (hailia), Wik YTHIMTON wc (BBIBOJ CTaTHU-
CTUKH O (paie):

$ read name
8 case Sname in

> *txt) cat $name ;;
> *sh) sh Sname ;;

> *) we $name ;;

> esac

3. Onepamop uyukna c nepequcienuem for. Ero ctpykrypa:
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for nepemennas in cnucox cnos
do

nocied08amenbHOCmb KOMAHO
done

3amaHHas MOCIEAOBATEILHOCTh KOMAaH/ BBITIOJIHSIETCS CTOJIBKO
pa3, CKOJBKO CJIOB B crucke. [Ipu 3ToM yka3zaHHas nmepeMeHHasi mo-
CJICIOBATEIIbHO TPWHUMAET 3HA4YEHHUs, PaBHBIC CJIOBaM M3 CITHCKA.
Huxakoro IOmMOJHUTENHHOTO OMNpEeTeHUs MePEMEHHOM, BBITIOTHSIC-
MOTO TIEpe]] €€ UCIIOIBL30BaHUEM B Oollepatope for, He TpedyeTcs.

B cnenyromem npumepe Bce daitnibl ¢ cyddurcom txt, pacmolio-
’KEHHBIE B TIOJJIEPEBE JAHHOTO MOJb30BATENSl, KOMUPYIOTCS B KaTajIor

k2:

$ for var in find ~/ -name *.ixt”
> do

> cp $var ~/k2

> done

4. Onepamop yuxna c ycrosuem while. Ero ctpykrypa:

while xomanoa-ycnosue
do

nocied08ameslbHOCHb KOMAHO
done

AHaJIOTUYHO omepaTopy if, yCIOBUE 33/1a€TCSL OJHON U3 KOMAaH]
shell. TToka sTa KOMaHJa BO3BpalllaeT KOJ BO3Bpara, paBHBIN (), TIO-
BTOPSETCS IMOCE0BATEILHOCTh KOMAH/, 3aKIIOUEHHAsT MEXIY CJIO-
Bamu do u done. Ilpu 3TOM BO3MOXXHA CHUTyaIlusi, KOTJa TEJIO ITUKIIA
He OyJIeT BBIITOJIHEHO HU pa3y. [Ipumep:

while read varl var2
do
case $varl in
1) echo $var2 >>filel ;;
2) echo $var2 >>file2 ;;
*) echo $var2 >>file3 ,;

V.V V V VS
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> esac
> done

Oco0eHHOCTBIO TIPUBEJICHHOTO TpUMeEpa SIBISETCS MCIOIb30Ba-
HUE BJIOXKEHHBIX YIPaBISIONIUX CTPYKTYp: OmNepaTop BbIOOpa case
BJIOKEH B ONEpaTop LUKIa while. BelloNHEHNE 1TUKIIA HAYUHAETCS C
BBITIOJIHEHUS oTiepatopa read, KOTOPbIA BBOJUT CTPOKY C KilaBUATY-
PBI, 3aMKChIBas €€ MEPBOE CIOBO B KAYECTBE COJICPKUMOTO MEPEMEH-
HOU varl, a BCe MOCHEAYIONINE CIOBA — B KAYECTBE COAECPKUMOIO
var2. JIonmyCTUM, 4TO BBOJ CTPOKH CUMBOJIOB 3aBEPIINJICS YCIIEIIHO,
U KOMaHJa read Bbljana Koja Bo3Bparta (). B a3ToM ciiydae B 3aBUCUMO-
CTU OT 3HaueHus nepeMmeHHou varl (I, 2 wimn moboe Apyroe 3Haye-
HUE) COJECPKMMOE BBEICHHON CTPOKH (3a HCKIIOUYEHUEM IMEPBOIO
CJIOBA) 3aMUCHIBACTCS B OJIUH U3 TpexX (ailioB.

BrinosiHeHUE AaHHOTO LMKJIA MPOJIOIKAETCS 10 TeX IMOp, MOKa
BMECTO Habopa OYepeIHOW CTPOKM Bbl HE Habepere KOMOMHAIIUIO
kiaBuin <Ctrl[>&<D>, 4to 03HadaeT s ¢ailyia-KiIaBUaTypbl «KOHEI
daiina». B aToM ciiyyae KomaHJa read BO3BPATUT HEHYJIEBOW KOJ
BO3BpaTa, U BHIMOJHEHUE [IMKJIA 3aBEPIIUTCS.

Ilepenenaem 3anucaHHyIO BBIIIE COBOKYITHOCTh KOMaH/I JJisl 00-
paboTku cTpok daiina file. I[IpocToe nepeHanpaBieHUe CTaHAAPTHOIO
BBOJIa [l KOMaH/IbI read B 3TOM Cilydae HE TOMOTAeT, TaKk Kak Ha Ka-
KON UTEepalny 1KUKiIa Oy1eT MPOU3BOAUTLCA YUTCHUE OJHOM U TOU Ke
nepBou cTpoku Qaiina. [losToMy 3anuiieM KoHBeWep, IepBasi KOMaH-
71a KOTOPOTO cat OyJeT BBIMOJIHATh YTEHHUE CTPOK (haiia:

cat file|
while read varl var2
do
case $varl in
1) echo $var2 >>filel ;;
2) echo $var2 >>file2 ;;
*) echo $var2 >>file3
esac
done

VVVVVYVVYV®S®S

o

Onepamop uuxia c uneepcuwvim yciosuem until. Ero ctpyk-
Typa:
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until komanoa-ycnosue
do

noc1e008amelbHOCmMb KOMAHO
done

Komanpsl, 3akimroueHHble Mexay do u done, MOBTOPSIOTCS N0
T€X IMOp, MOKa KOMAaH/a-yCIIOBUE HE BBINIOJHUTCS C KOJOM 3aBeEpIlie-
Hus (. IlepBoe ke BBITIOJHEHHUE YCJIOBUS O3HAYAET BBIXOJ M3 ITUKIIA.
[Ipu 5TOM BO3MOKHA CUTYyallMsi, KOTJla TEJIO LUKJA HE OYyJIeT BBINOJI-
HEHO HU pa3y. HerpyaHo 3ameTuTh, yTo omneparopsl while u until Oy-
YT BBITIOJIHATH OJIHO M TO K€, €CJIM yCJIOBHUE OJHOTO M3 HUX MPOTH-
BOIIOJIOKHO YCIJIOBUIO JIPYTOTO.

Hpumep. IlpuBencHHas HMXKE NOCIETOBATEIBHOCTh KOMAaH]I
BBITIOJTHAET TO K€ CaMOe, YTO U MPUMEP UCIOIb30BaHus while, ¢ TeM
OTJIMYMEM, YTO 3aBEPILICHUE BBOJA OINPEIEIACTCS HE HaXKaTUEM KJia-
Bulll <Ctr/>&<D>, a BBOJAOM KaKOro-TO CJIOBa, HalpuUMEpP, CIOBA
«!Iy:

$ until [ “echo $varl = ‘!l"]
> do
> read varl var2
case $varl in
1) echo $var2 >>filel ,,
2) echo $var2 >>file2 ;,
*) echo $var2 >>file3 ;;
esac
done

vV V.V V VYV

OOpaTuTe BHUMaHKE, YTO B KAUE€CTBE YCJIOBUS 3alKcaHa KOMaH-
a test.

IIpumep. 3amycTuB B MEPBOM MOJIOBHUHE AHS CIEAYIOUIYIO TO-
CJIE€IOBATEIBLHOCTh KOMAHJ, Mbl MOJIYYHM HAa SKpaHE HAIIOMUHAHUE O
Hayaje BpeMEeHU 00ea.

$ until date | fgrep 13:30:

> do

> sleep 60

> done && echo "llopa uomu ob6edams"” &
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B manHOM npuMepe HCIONB3yETCs KOMAHIHBIM CIMCOK, CO-
CTOSIIIMI U3 omnepatopoB until U echo, COEAUHEHHBIX CHMBOJIAMU
«&&». HanmoMHMM, 4TO Takoe CoeMHEeHHE 00ecreurnBaeT 3ayCcK BTO-
PO YacTM KOMaHJHOTO CHUCKa TOJBKO B CIy4ae YCIEIIHOTO 3aBEp-
IIICHUSI €T0 TIEPBOM YacTU. 3alKCh B KOHIIE KOMAaHJAHOTO CIIUCKA CHUM-
BOJIa «&» 00ecneynBaeT 3almyck 00enx ero yacrei B GOHOBOM pEKHU-
Me.

B kadecTBe ycioBUsI 3aBEpILCHUS ITUKJIA B omeparope until 3a-
NMCaH KOHBeep KomaH/[ date u fgrep. [lepBasi U3 3TUX KOMaH]I mepe-
JA€T B CBOM CTaHJAPTHBIM BBIBOJ TEKYUIYIO AaTy U BpEMs, & KOMaHAa
fgrep WILET B TUX JAHHBIX, MOJIy4a€MbIX B CBOEM CTaHJApTHOM BBO-
1€, 3aJaHHOE BpeMs (4ac U1 MUHYTY). [{1s1 TOro, 4ToObI BO BpEMs OKH-
naHus He 3aHuMarth Oecmosie3no LIII, B kagecTBe omeparopa, MOBTO-
PSAEMOTO IUKJIMYECKH, 3anucal sleep. ITOT OnepaTop MPUOCTAHABIIU-
BACT BBINOJHEHUE MPOTrpaMMbl Ha YKAa3aHHOE€ B HEM YHUCIIO CEKYH]I
(60), mocie 4yero OmsTh MPOBEPSETCS YCIOBUE 3ABEPUICHUS LIMKJIA.
Tak kak mporpaMMbl, COOTBETCTBYIOIINE MEPEUUCICHHBIM KOMaH/IaM,
BBITIOJIHAIOTCS B (DOHOBOM pEKHMME, TO BBIBOJ Ha 3KpPaH PE3YJbTH-
pytouiero coobuienus «I/lopa uomu obedamsy MOXKET NPUBECTU K HE-
KOTOPOMY MCKKEHHUIO BBIXOJIHBIX JAHHBIX MPOrPamMM, BBITTOJHIEMBIX
B OIMIEPAaTUBHOM PEKHUME.

6. Onepamopuvl 3asepwenun yuxna break u npooonscenusn
yukna continue. O01as CTPyKTypa oneparopa break:

break uucno

JlaHHBIN OrepaTop 3aBEPIIACT BBIMOJIHEHUE TOTO IUKJIA, B KOTO-
poM oH 3amnucaH. Ecnu B oneparope 3aaHO 4YUCIIO, TO JEIaeTCs BbI-
X0/l M3 COOTBETCTBYIOIIETO KOJIMYECTBA IIMKJIOB, OXBATHIBAIOIINX
oneparop break. OTCyTCTBUE YMCIIa B OMEpaTOpe O3HAYAET 3aBepllie-
HUE OJTHOTO IUKJIA.

OO6mas cTpyKTypa oneparopa continue:

continue yucno

JIaHHBIN OIEepaTOP BBI3BIBAET MEPEXOM K CIECAYIOUIEH UTEpALUU
TOTO I[MKJIa, B KOTOPOM OH CcTOUT. Eciu B omepaTope 3aaHO YHUCIIO,
TO OHO 33/1a€T OTHOCHUTEJBHBIA HOMEP TOTO LIMKJIA, KOTOPBIA OXBaThI-
BACT OIEPATOp continue U KOTOPHIA JOJKEH MPOJIOIKAThCS HA CBOEH
cinenyrouien urepanud. OTCYTCTBHE YMCIIA SKBUBAJIEHTHO 1.

OObIYHOE MHTEPAKTUBHOE B3aUMOJICHCTBUE IIOJB30BATENS C
shell, xak npaBuI0, He TPEOYET MPUMEHECHUSI PACCMOTPEHHBIX BBIIIIC
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YIIPaBJISAIOIIMX OneparopoB. B camom 1merne, 3a4eM IMPUMEHSTH aBTO-
MaTHYE€CKHUM BBIOOP MOCIEAOBATEIBHOCTH BBITIOJHAEMBIX KOMaH], €C-
JI TIOJIb30BATEIIb BBIHYXKJCH CaM 3aJ1aBaTh C MOMOIIBIO KJIABUATYPbI
BCE BO3MOYKHBIE BAPUAHTHI BBINOJHEHUS TAKUX KOMaHI. [l mosb30-
BaTEJsl HAMHOTO TMPOIIE JO0XKAAThCS 3aBEPIICHUS] MPEIbIIYyIICH KO-
MaH/Jibl, a 3aTEM B 3aBUCHUMOCTH OT €€ PE3yJIbTaTOB BBHIMIOJIHUTH HA0OD
cienyromeit. O0JacTbi0 MTPUMEHEHHS YIPABIISIONIUX OMEPATOPOB SIB-
JISIFOTCS KOMaHIHbIE (PaIbl.

2.5.6 Komananbie ¢gaiiibl

Komanonwtit ¢haitn — daiin, comepxanyii CIMCOK KOMaH] WH-
tepnpetaTopa komana OC. [IpuMeHeHre KOMaHIHbIX (paiIoB MO3BO-
aseT u30exaTh MOBTOPEHUSI HA0Opa YacTO MCIOIb3YEMbIX KOMaHJ, U
(aKTUYECKU KaXKJIbli Takou (hailn mpeacTaBisieT co00 BUPTYaAbHYIO
IporpaMmy, 3aliMCaHHy0 Ha BXOAHOM s3bike UK.

B onepanumonnoii cucremMe MS-DOS xomaHaHbll Qailn umeer
oOsi3aTeIbHOE pacliMpeHde umeHu ¢aina — bat. B UNIX xoMaHJIHbIE
(aiiibl HA3BIBAIOTCA CKpURMmMAMU, 1 K UX UMEHU HE MPEAbABISIOTCS
CTOJIb JKECTKHE TpeOOBaHUSA. 3aMETHM JIUIIIb, YTO UMsI CKPUIITA 4acTo
HAYMHAETCSI C CUMBOJIA «.», YTO MO3BOJISIET HE BHIBOJUTH HA SKPaH 3TO
UM TIPY BBITIOJTHEHUM YTHIJIUTHI [s 0€3 3amucH CrieUabHOTO KIItova -d.

Tak kak 1o cBoel opMe KoMaHIHBIN (hailyl peCTaBIseT Co-
0011 OOBIKHOBEHHBIM TEKCTOBBIN (Daiij, TO JJIg €ro MOJy4YEeHHUS U pe-
JTAKTUPOBAHUS MOXKET OBITh MCIOJIb30BaH 000N TEKCTOBBIM pelak-
Top, Hanpumep edit B MS-DOS nwnu sed ¢ UNIX. [Ins 3anucu CKpuI-
TOB MOKHO HCIOJIb30BaTh M YTWIHTY cat. Hampumep, mnomydum
CKpUNT file, BHIMOJHSIOMMN 3a1auy U3 M.2.5.5, KOTOopas COCTOUT B
KONMUPOBAaHWU BceX (PailijioB B MOAJAEPEBE JTAHHOTO IOJIL30BATEII,
uMermmx cyGdukc £xt, B kKatayior k2:

$ cat >file

# Konuposanue ecex ¢hauios nonvsosamens ¢ cyghpgpuxcom txt 6

# kamanoe k2

for var in find SHOME -name “*.txt’

do

cp Svar ${HOME}/k2
done

<Ctr[>&<D>
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OOpaTtuTe BHUMaHHME, YTO JJIs 3aJaHUS KOPHEBOTO KaTajora
NoJJiepeBa MOJIb30BATENsI UCMHOJb3YEeTCSI HE CUMBOJ «~», a TIEpeMEH-
Hast OkpyxeHuss HOME. DT0 TO3BONSAET CYIIECTBEHHO YBEIMYUTH
YHUCJIO CIOCOOOB 3amycKa JaHHOTO cKpunTta. [omycTum, 4To KOMaH/I-
HBIN (aiin file HAXOUTCS B TEKYILEM KaTajaore, TOrAa OH MOKET ObITh
3amyIIeH Ha BBIMOJHEHUE CIAETYIOIMINMU CIOCO0aMMU:

1) 3 file

2) 8 .file

3)8 sh file

4)§ . file

5)8 . ./[ile

B niepBBIX Tpex MepeUrcCICHHBIX CIIOCO0ax 3aIycKa CKpUIITa file
JUTSL €T0 BBIMIOJIHEHHS CO3JACTCs HOBBIM DK3EMIUISIP MHTEpIIpEeTaTopa
shell. TIpu 5TOM B TpeThei KOMaHJIE€ 3TOT HOBBIN shell 3aaeTcst ABHO,
a B IBYX NpebIAyIINX KOMaHaax — HesiBHO. [Ipu siBHOM 3aianuu shell
UMs CKPHIITa 3alMChIBACTCS B Ka4€CTBE MapaMeTpa KOMaHbl, CIECT-
BUEM YETrO SIBJISIOTCA TMOHWKEHHBIE TpeOOBaHUS K IpaBaM JIOCTyIIa
MOJIb30BaTENS K (PalIy-CKpUNTY: JOCTATOYHO UMETh JIUIIb MNPaBO HA
yTeHue 3Toro Qaina. 3aJjaHue UMEHHU CKpUITa B KAYECTBE CaMOM KO-
MaH[bl (mpuMepbl 1 1 2) TpeOdyeT Haluyug MpaBa MOJb30BaTENsl Ha
BbITIOJIHEHHE (paiina-ckpunta. (Bompoc o mpaBax moctyma k (aitny
OyJleT pacCMOTPEH HaMH B 1I. 4).

OtnauureM MepBOil KOMaH/bl OT BTOPOW SIBJISIETCS UCMOJIH30Ba-
HUE€ B HEW MPOCTOro MMEHU (aina-ckpunrta. B cBs3u ¢ 3TUM Hamnom-
HUM, 4TO shell HE TIPOM3BOAUT MOMCK HCIOJHIEMOro (ailia B TEKy-
IIIEM KaTaJjiore Mo YMOJYaHUI0, U JIJISl 3TOTO TpeOyeTCs SBHOE 3aJaHue
TEKYIIEro Karajgora B nepemeHHou PATH ¢ moMompr KOMAaH/IbI:
PATH=8{PATH):./ . B npumepe 2 Takoro ONpeJejeHUs TEKYLIEro
Katajiora B nepeMeHHoit PATH He TpeOyeTcsi.

B npumepax 4 u 5 uMms cKpunTa 3a1a€TCA B KA4E€CTBE ITapaMeTpa
KOMaHbl «.» shell. Hanu4uue maHHON KOMaHIBl O3HA4YaeT, 4YTO TEKY-
Ui shell 1omKeH BBIMOJHUTH 3aJaHHBIN CKPHUIT CaM, a HE MOPOXK-
JaTh JJIs1 TOr0 HOBBIM 3K3eMIUIsIp shell. OqHuM U3 CAECTBUM 3TOTO
ABJISIETCSL TO, YTO TPU BBIMOJHEHUU CKPHUIITA MOTYT UCIOJIb30BATHCS
T00bIe TEPEMEHHBIC TEKYIIEro shell, a He TOIBKO MEPEMEHHbIE OK-
pyxenusi. Uto kacaeTcs OTIWYUN MEXAYy KOMaHaamu 4 U 5, TO OHU
AHAJIOTUYHBI PA3JIUUUSIM MEXTYy KoMaHaamu 1 u 2.
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3anmyCcK CKpHUITa U3 €ro POJAUTENBCKOTO KaTajaora UMEET OrpaHHu-
YEHHOE MPUMEHEHHUE W HCIOJb3yeTCSd B OCHOBHOM MPH OTJIAJKE
ckpunTta. bonbiuii uHTEpeC MPeCTaBISET 3aMyCK CKPUITa U3 J1000-
ro TEKyIero karajaora. J[Jiss 3Toro 10CTaTovHO J0OABUTH a0COIIOTHOE
UMsI pOJIUTENIHLCKOTO KaTajora CKpuIra B nepemennyw PATH, a 3aTem
UCIIOJI30BATh OJIUH U3 CIEIYIOIIHUX CITIOCOOOB:

1) 8 file

2)8 . file

IlepBasi U3 ATUX KOMaHJ 3aMyCKaeT JJIs BBIMOJHEHUS CKPUIITA
HOBBIH PK3eMIUISIp shell, a BTopasi — HET.

Cxpunt MoXkeT ObITh 3aIlyIlleH Ha BBIMOJHEHHWE HE TOJBKO W3
KOMaHJHOM CTPOKH, HO U U3 JIPyTOro KOMaHHOro (aiijia aHaJOTUYHO
OOBIYHOM KOMaH€e. B 3TOM ciydae 3amyckaeMblii CKPUIIT Ha3bIBACTCS
6710)1CEHHBIM CKPUNMOM, A 3a1TyCKAIOUINI — 2/1A6HbIM CKPDURMOM.

Kak u nrobast BUpTyasibHast mporpamMma, KOMaHAHbIN (ailsl Mo-
KET UMETh KomMmenmapuu — 10001 TEKCT, mpeaBapseMblii 0COObIM
cuMBoJIOM. Jliist ckpuntoB UNIX TakuM CHUMBOJIOM SIBIISIETCS <«H#».
KoMMmeHTapuu pa3inuyaroTcs: a) 6600Hble KOMMEHMApPUu TNOSICHIIOT
Ha3HAUYCHHUE U 3alMyCK KOoMaHAHoro ¢aiina; 0) mexyuwjue Kommenma-
puu — UCTIONB3YIOTCS JJIsl OSICHEHUSI BHYTPEHHETO COJIEP>KUMOTO KO-
MaHaHoro ¢aitna. HanmomMHum, 4to, KaK W Jyisl JIEOOOTO KCXOJHOIO
TEeKCTa MPOTPaMMBbl, KOMaHAHBIN (aiiyi 0€3 KOMMEHTaApUeB — YEPHO-
BUK €r0 aBTOpa.

OObryHO shell, xkak W Jpyrve JUHTBUCTUYECKHUE MPOLECCOPHI,
UTHOPUPYET KOMMEHTapuu. VIckitoueHueM sBIsieTCs KOMMEHTapuH,
3alMCaHHBIN B HavaJie CKPUMTA: €CIU 3TOT KOMMEHTApUIl HAUMHAETCSI
c cuMBoJia «!», TO cpa3y 3a 3TUM CUMBOJIOM B KOMMEHTapUU 3amuca-
HO a0COJIOTHOE UMS MCTHONHseMoro (aima, comepikaiiero Tot shell,
KOTOPBIA JOJKEH OBITh 3alylleH TEKyIUM shell 1isi BBINOJHEHUS
ckpunta. (Hamomuum, uro B UNIX-cucTteMax CyIIECTBYIOT pa3jihy-
Hble BapuaHThl shell). [Ipumepsr:

1) # ! /bin/sh 3anyckaetcst Bourne shell

2)# ! /bin/csh 3anyckaetcs C shell

3) # ! /bin/ksh 3amyckaetrcsa Korn shell

[Tog00HO OOBIYHBIM MpOTpaMMaM, KOMaHAHBIN (ailyi MOXKET 3a-
MyCKaThCS M3 KOMAHJIHOW CTPOKU Shell (W1 U3 TIIABHOTO CKPUIITA) C
napaMeTpamu, KOTOpble, KaK OOBIYHO, OTACISAIOTCSA APYT OT JApyra, a
TaKXe OT UMEHU KOMaH bl poOenamu. biiarogapst mapamerpam moJib-
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30BaTelib BIUSET Ha BBHITIOJIHEHUE KOMaHAHOTO (aitma, 3amaBas 1jist
HEro UCXoJHy nHpopmanui. Tak Kak MOPSIOK 3aMUCH TapaMeTpPOB
JUISL KQXJ0T0 KOMaHIHOro (haitna (pUKCUpOBaH, TO TAKUE MAPAMETPHI
Ha3bIBAKOTCS HOZUWUOHHBIMU RAPAMEMPAMU.

Hanpumep, CKOppEeKTUpPYEM PpPacCMOTPEHHBIM paHee MpUMeEp
CKpHUINTa TaK, YTOOBI CKPUNT MUMEN JIBA MO3UIIMOHHBIX MapameTpa: 1)
TpeOyemMoe OKOHUaHMe MMEHHU (Dailna; 2) uMs KaTajaora, B KOTOPBIN
clielyeT KOMUpOoBaTh HaWIeHHbIE (ailibl. B pe3yiapTare BhI30B CKpHII-
Ta MOKET BBITJISAJIETh, HAIIPUMED, CICIYIOIIUM 00pa3oM:

$ file .txt k2

Jlnst Toro, 4ToOBl MPHU BBINOJHEHUM KOMaHJHOro (¢aina shell
MOT' HMCIIOJIb30BaTh 3HAYEHUSI MO3UIMOHHBIX MApamMeTpPOB, MOITYYEH-
HBIE OT MOJIB30BATEIS, KAXKAbIN U3 3TUX MapaMeTPOB UMEET CBOE UM,
B KaueCTBE KOTOPOTO HCIMOJIb3YyETCS MOPSAKOBBIM HOMEp TOM MO3H-
LU, KOTOPYIO 3aHUMAET MapaMeTp B KOMaHAHOU CTpoke. IIpu atom B
KadecTBe napameTpa () paccmarpuBaeTcs uMs ckpunra. Hampumep, B
paccMaTpuBaceMOM IIPUMEPE TO3UIMOHHBIC TMapaMeTphl UMEIOT Clie-
yrolue 3HaueHus: napametp 0 - file, mapametp [ - .fxt; mapamerp
2-k2.

Kak u s mepeMeHHOU, 3Hau€HUE MO3UIIMOHHOIO IMapameTrpa
0003HAYaeTCsI €r0 MMEHEM, KOTOPOMY MPEAIICCTBYET CHUMBOI «$».
[Ipy BBIMOJHEHUU CKPUNTA KaXJ0€ 3HAYEHUE €ro MO3UIMOHHOTO Ma-
paMeTpa 3aMEHSETCS €ro 3HAYCHHEM, IMOJYYEHHBIM M3 KOMaHIHOM
ctpoku. CamMo 3TO 3HaY€HHWE B KOMAHJIHOM (aiijie U3BMEHEHO MOXKET
OBITh TOJBKO C TIOMOIIbIO KOMaH/bI Sef, U TOITOMY MO3UIIMOHHBIN Ma-
paMeTp HUKOTJIa HE 3alUChIBACTCS B JIEBOM YaCTH ONEpalluy IpUcCBau-
BaHUSl UM, KaK CJIEJACTBUE, €r0 MMs BCErlia MPEeABapPAETCS CUMBOJOM
«$».

C yueroM cJieJlaHHBIX 3aMEUaHUil BBITIOJHUM 3alKCh paccMart-
pUBAEMOI0 CKpUMNTA:

$ cat >file

# Konuposanue 6cex ¢haiinos ¢ 3a0aHHbIM OKOHUAHUEM UMEHU,
# npunaonexcauwux OaGHHOMY NOAbL30BAMENI0, 8 3A0AHHBIU KAmda
# 1102

# napamemp 1 — okonuanue umenu gaiiia

# napamvemp 2 — umsa kamanozda
for var in find SHOME -name \*$1°
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do

cp $var ${HOME}/$2
done
<Ctrl>&<D>

OOpatuM BHHMMaHME, YTO JJIS «IKPAHHPOBAHUS» CHMBOJIA «*)
WCIIOJIb3YETCS CUMBOJ «\», a HE KaBBIYKU. JTO BBI3BAHO TE€M, UTO K-
paHUpYIOIIee JCHCTBUE CUMBOJIa «\» PACHPOCTPAHSETCS TOJBKO Ha
COCEIHUN CIIpaBa CHMBOJ MU IIO3TOMY HE JCHCTBYET Ha CHMBOJ «3»,
KOTOPBIA B JAHHOM IIPUMEPE JOJKEH OCTaBaThCs CHEHHAIbHBIM CUM-
BOJIOM shell, 0003Hayast 3HaYECHHUE O3UIIMOHHOTO MapaMeTpa.

Komanna setf, BBoguMas co CBOMMHU MapaMeTpaMH, oOecIieunBa-
€T MPUCBAaMBAHWE 3HAYEHHH ATHX MapaMeTPOB MO3UIIMOHHBIM Mapa-
MEeTpaM CKpHIITA.

Hpumep. CozgaauM ckpunt kI, KOTOpbIA CHayana BHIBOJUT Ha
9KpaH 3HAYCHHUS CBOMX MO3UIIMOHHBIX NTAPAMETPOB, a 3aTEM U3MEHSIET
9THU 3HAYEHHUS C MOMOIILI0 KOMAaHEI set.

$ cat >kl

# Mensem 3nauenus ceoux napamempos Ha a u b
# napamempnt 1 u 2 — nrobvle cnosa

echo 81; echo $2

setab

echo $1; echo $2

<Ctr{>&<D>

JlonmycTuM, 4TO CKpUNT A/ 3amyliieH ¢ mapaMmeTpamu 7 u §:

§ k1 78

S Q o

KpomMe mo3uIMOHHBIX MapamMeTpoB, NepeaaBacMbIX B shell npu
BBI30BE CKpHUMNTA, shell aBTOMaTUYECKH YCTaHABIMBAET 3HAUCHUS CJie-
IYIOIIUX CHEUUAIbHBIX NAPAMEMPOE:

2 — KoJ 3aBEpIICHUS MOCJCIHEN BBIMOJHEHHOW KOMaH/Ibl;
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$§ — cucteMHbIl HOMEp TIpoliecca, BHIMOIHAIONIETO shell;

! — cucreMHbIi HOMEp (POHOBOTO Mpoliecca, 3aMyIlIeHHOTO MO-
CJICIHUM;

# — 4MCII0 MO3UIIMOHHBIX TapaMeTPoOB, NepeaaHHbIX B shell. ms
ckpurnrta (napametrp 0) B 3TO YUCIIO HE BXOUT;

*— MepedyeHb MO3UIMOHHBIX MAPAMETPOB, MEpPEIaHHBIX B shell.
OTOT mepedyeHb MpeACTaBIsieT cOO00M CTPOKY, CIOBaMU KOTOPOM SIB-
JSIFOTCS] TO3ULIMOHHBIE TapaMETPBHI.

3HAUYECHUS] TEPEUUCICHHBIX CIEHHAIBHBIX MApPAMETPOB MOTYT
UCIIOJIb30BaThCSl HE TOJILKO B CKPUIITAX, HO U B KOMAaHIAHBIX CTPOKAaX.
[Ipu 5TOM N5 3aMKCH 3HAYEHUS TapaMeTpa, Kak BCeraa, UCIOIb3yeT-
cst $.

IIpumep. BrimoaHuM 3amuch CKpUNTA, KOTOPBINM 00aBIsSET K
COJIEPKUMOMY OJHOro (paina coaepkumoe Apyrux ¢ainoB. Nms
nepBoro (Qaina 3ajaeTcsl MEpBbIM NAapaMeTPOM CKpHUIITA, a HMMEHa
apyrux ¢anaoB — MOCIETYIOUMMU MapaMeTPaMH.

$ cat >k2
# Jlobaesnenue k cooepacumomy ¢hatiia cooeprcumo2o opyeux
# ¢hatinos
# napamemp 1 — ums ucxoonozo gaiina
# napamemp 2, 3,... — umena oobasnsiemvlx (hatiios
x=1
for i in $*
do
if [$x—gtl]
then
cat <$i >>8§1
fi
x="expr $x + I~
done
<Ctrl>&<D>

B oTimuune ot mpeaplaymero CKpuIiTa 4uclio MapaMeTpoB MpU
BBI3OBE JIAHHOT'O CKPUIITA MOXKET OBITh 3a7aH0 JitoOoe. Eciu 310 unc-
JI0O MEHBIIIE JABYX, TO BBIIIOJIHEHUE CKPHUIITA HE MPUBOJUT K U3MEHE-
HUIO COJEPKMUMOTO KaKoro-imubo ¢aiia. 3aMeTuM TakKe, 4To orepa-
TOp for i in $* BO BTOPOU CTPOKE CKPUIITA MOXKET OBITH 3aMCHEH Ha
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oneparop for i.llpu 3TOM UCTIONB3YETCA CIEAYIOIIEe CBOMCTBO Orle-
partopa for: Ipu OTCYTCTBUM YaCTH ATOTO OIepaTropa, HaUMHAIOIIEHCS
CO CJIOBA in, B KaU€CTBE MEPEUHS 3HAUYCHUH 3aJJaHHONU TIEpeMEHHOM (1)
UCIIOJIb3YETCA MEPEYEHb MO3UIMOHHBIX MapaMETPOB, 3aJaHHBIA MPH
BBI30BE CKPUIITA.

Oco0y10 poJsib UTPAIOT UHUUUATUSAUYUOHHBIE KOMAHOHbBLE (hail-
ast. OnHu conepxat komaHibl OC, BBINOJIHIEMBIE B CAMOM HA4aJIe Ce-
aHca paOoThl Mojb30BaTelda. B 1r000il 0AHOMOJIB30BATENBCKOM CHC-
teme MS-DOS Bcero oauH Takou ¢aitn — autoexec.bat. B cucreme
UNIX nnst 11000T0 MOJB30BATENS MEPBOHAYATIBLHO BBIMOJHSICTCS WHU-
UAT3AUOHHBIN CKpUNT /etc/profile (mnm npyroil mogoOHbINA (aiin).
Kpome ToOro, kaxaoro mojb30BaTeisl OOCTYKMBAET CBOM MHUIIMAIIH-
3allMOHHBIN CKpUNT .profile, 3anicaHHbII CAMUM I0JIb30BATEJIEM B
CBOM KOpHEBOM Kartajor. IToT ¢aill MOXKET CoAepkKaTh, HapUMep,
OpUTallieHue K Mocheayroneid padoTe, 3alanue MyTeill MoucKa uc-
NoJHsIeMBbIX (DailNIoB, «mepenenky» npuriamenuii shell. Ileproe u3
ATUX JIEUCTBUN peann3yeTcsi KOMaHJ01 echo, a Ba MOCIEIHUX — OTle-
pauusiMA NPUCBAUBAHMS, BBIIOJHEHHBIMU JJISI IEPEMEHHBIX OKpYyXKe-
HUSL.

[Tocne Toro, kak Mbl paccMmorpenu padoty BC ¢ Touku 3peHus
KOHKPETHOTO MOJIb30BaTeNsl, MEPeiieM K PacCMOTPEHHUIO CIIOCOOOB
peanuzalum Takoil paboTel B cucteme. [Ipu 3TOM B KauecTBe MEPBOTro
BOIIPOCA PACCMOTPUM PEATHU3AUIO B CUCTEME MYJbTUIPOTPAMMHUPO-
BaHMUSL.
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3 CUCTEMHASA NOAOEPXKA
MYIIbTUNMPOIrPAMMUPOBAHUA

3.1 BBegeHue

JIro6ast MyJlbTUIIPOTPAMMHAsI CUCTEMA, HE3aBHUCUMO OT TOTO, SIB-
JSIeTCA JIM OHA OJHOMNOJIb30BATEILCKOM WJIM MHOTIOMOJIb30BATEIBCKOM,
o0ecrieuynBaeT OJHOBPEMEHHOE BBIIIOJIHEHHE HECKOJIBKUX MOCIEeA0Ba-
TEJbHBIX 00pabaThIBAIOLIUX MPOrpaMM, MPUKIAAHBIX U (WIH) CUCTEM-
HbIX. TepMUH nocredosamenvHas nPocpamma O3HaAYaeT, 4To JJaxe Mpu
HaJIu4Yuu B cucreMe Heckosibkux L1 B 1r000i1 MOMEHT BpEMEHM HE MO-
KET BBITIOJHATHCS 00JIee OHOM KOMAaH bl 3TOM ITPOTrPAMMABI.

B HepanexkoMm mpouuioM Bce o0pabaThIBaIOIIME MPOrpaMMBbl OT-
HOCHWJINCh K KJAcCy NOCJIEI0BATEIbHBIX HporpamMm. B Hacrosmee
BpeMs 3HAUUTENIbHAS 4acTh 00pabaThIBAIOIIMX MPOrpaMM OTHOCUTCS
K KJIAcCy IMapaJUIeNIbHBIX porpamM. [{ns napannenvnoit npozpammol
XapaKTEpHO TO, YTO HECKOJIBKO €€ KOMAaHJ MOTYT BBIIIOJIHATHCS OJTHO-
BpeMEHHO (mapamienbHo). Hamnuume Heckonbkux LII nemaer mipu
ATOM BO3MOKHBIM (PU3MYECKYIO MapajlieIbHOCTh. Eciiu e B cucrteme
Bcero oauH LI, TO mpuUMEHUTENBHO K MNapaJUIENBbHOM MHporpaMmme
UMEeT MECTO JIorhueckas (BUpTyasibHasi) mapajenbHocTh. Kak mpa-
BWJIO, NIAPAJUICIIbHYIO MTPOrpaMMy MOKHO IPEJICTAaBUTh B BUJIE COBO-
KYITHOCTH HECKOJIBKMX MOCJIEN0BATEINBHBIX MIPOrPaMM, KaXAas U3 KO-
TOPBIX BBIMOJIHSETCS B 3HAYUTEILHON CTENEHU aCUHXPOHHO (HE3aBU-
cuMo). HeTpyaHo mpearnonoXxuTh, 4TO OJHOBPEMEHHOE BBITIOJIHEHUE
JayKe OQHOM MapajjIeIbHOM MPOTrPaMMBbl BO3MOXKHO TOJIBKO B MYJIbTH-
MIPOrPaMMHOM CUCTEME.

Onnonporpammuas OC, nHanpumep MS-DOS, Takke MO3BOISET
HECKOJIBKAM BBINIOJHSAIOIIAMCS ITOCIIEI0BATEIBHBIM IPOTPAMMAM O/I-
HOBpeMeHHO HaxoauThes B OIl. Hamuune takux mporpamm o0yclioB-
JIEHO T€M, 4TO OJIHa 00padaThIBaIoIIasi MPOrpaMMa MOKET BBITIOJIHUTD
3amyCK Apyrou nporpammsbl. [locie BBIMOJHEHUS TAKOTO 3aIyCKa po-
JTUTENIbCKas MporpaMMa MePeXoIUT B COCTOsTHUE Oe3ACHCTBUS 0 TEX
op, MOKa JOYEpHSIST MporpaMMa HE 3aBEPIIUTCS U HE BO3BPATUT
YIIPABJIEHHUE B Ty TOYKY POJIUTENBCKOM MPOTPAMMBI, U3 KOTOPOM OHA
Obua 3amyiieHa. CiaenoBaresibHO, TPOTPaMMBbl, HAXOJSIITUECS OJIHO-
BpemeHHO B OII, cBsA3aHbI JpyT C IPYyroM IO YIPABICHUIO aHAJIOTHAY-
HO npoueaypaM. [Ipu 3Tom kakas-1u00 aCHHXPOHHOCTH (Hapasjieiib-
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HOCThb) MEXJy MpOorpaMMaMy OTCYTCTBYET, a peajau3allisi B CUCTEME
YIPaBISIONIMX B3aUMOAEHUCTBUIN MEXYy NMpOrpaMMaMH HE BBI3BIBACT
KaKUX-JIMOO TPYJTHOCTEH.

CrnemyeT 3aMeTHTh, YTO MOJHOCTBHIO M30aBUTHCS OT aCHHXPOH-
HOT'O BBIMOJIHEHUSI IPOTPAMM B OJHOIIPOrPAaMMHBIX CUCTEMax HE yja-
eTcsl. DTO OOBSICHSICTCS MPUHIMITMAILHON aCUHXPOHHOCTBIO COOBITHUI,
npoucxoaamux Ha [1Y, o OTHOWEHNIO K IPOrpaMMe, BBITOIHAEMOU
B JIaHHBIA MOMEHT BpemeHH Ha [{II. 3ameTruMm, 4TO B JaHHOM cily4ae
peub HACT 00 ACMHXPOHHOCTH MEXIy oOpabaThIBaloIlel Mporpam-
MOH, C OTHOW CTOPOHBI, U YIPABIAIOIIUMHU MOAIporpaMmamu (oOpa-
OOTUMKaMM anmnapaTHbIX MpepbIiBaHuil) — ¢ apyrou. IIpu s3ToM acuH-
XPOHHOCTh OOECIIEYMBAECTCS, B OCHOBHOM, HE MPOTrpaMMHO (TO €CTh
ONEPAMOHHOW CHCTEMOM), a alapaTHoO.

B nocnenyrommx paszaenax JaHHOM TJIaBbl pacCMAaTPUBAIOTCS
MIOCTAaHOBKH 3aJ1ay, PEIICHUE KOTOPBIX 00ECIIeUnBAECT HATUUYUE MYJIb-
TUIIPOrPAMMHUPOBAHUS B CUCTEME, A TAKKE PACCMATPUBAKOTCS METO/IbI
pelieHns dTUX 3aaad. Peanusanus qaHHbIX METOJ0B B cucteme UNIX
OyaeT paccMoTpeHa B 1.5 U 6.

3.2 lMpouecchbl

Baxnelmmm moHATHEM JIO00W MYJIbTHIPOTPAMMHON CHCTEMBI
SBJISICTCS TIOHATHE TIpoliecca. B maHHOM pasjesne Mbl OyJieM HCIOb-
30BaTh HauOOJEe MPOCTOE OMPEIECICHUE: HPOUecc — OJHO BBIMOJIHE-
HHUE TOCJIEN0BATEIbHOW MpPOrpaMMbl. Tak Kak IapajuieIbHYI IIPO-
rpaMMy MOKHO MPEJICTABUTh B BHUJIE COBOKYIMHOCTH HECKOJBKHUX MO-
CJIEOBATENBHBIX MMPOrPAMM, TO BBIITOJIHEHUE KAXIOW U3 3TUX MOCIE-
JIOBATEJIbHBIX IIPOTPaMM €CTb OTIECJBHBIA MPOLECC. XapaKTEPHOU
OCOOCHHOCTBIO TIpoIlecca SIBISETCS TO, YTO OH HUKAK HE CBSA3aH IO
YIPaBJICHUIO C OTPOMHBIM OOJIBIIMHCTBOM JAPYTHX MpoiieccoB. Cren-
CTBHEM 3TOTO SIBIIETCS HAPAIIEIbHOCHb RPOUECCcOE: ITAIl BBINOJI-
HEHUS OJIHOTO IMPOIIECCAa HUKAK HE CBSI3aH C 3TANIOM BBITIOJIHEHUS JIPY-
roro Impouecca.

Tak Kak NIPOLIECC €CTh BBINOJHEHUE MPOrPAMMBI, TO KTO-TO
JIOJDKEH HadaTh (MHUIMUPOBATH) ATO BBINOJHEHUE. DTO JCNACT Jpy-
rOM TIPOLIECC, SABJAIOMIMKCS II0 OTHOIIEHHWIO K NEPBOMY IIPOLIECCY
«IpoIeccoM-oTIIoM». OOIIUM TPEAKOM BceX (MJIM MOYTH BCEX) MPO-
LIECCOB B CUCTEME SIBIISIETCS NPOLIECC, CO3JAaHHBIM Cpa3y Ke IOCIIe
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BBITIOJIHEHHST HavyanbHOU 3arpy3ku OC B omnepaTuBHYIO namsTh. Jlo-
MyCTHUM, YTO 3TOT IPOIIECC €CTh BBIMOJHEHUE MPOrpaMMbl C UMEHEM
init. Torga «I04EepHUMM» IIPOILIECCAMU TPOIECCA init ABIISIFOTCS CHUC-
TEMHBIC TPOIECCHI, BBITIOJHSIOMIUE CIYy>KE€OHbIE (DYHKIUU IO TO/I-
JIepKaAHUIO PabOTOCIIOCOOHOCTH CHUCTEMBI, & TaKXE HHTEPIPETATOP
komanj OC, Hanpumep shell.

[Tocne Toro, xak UK (shell) Oynet co3man U HHUITUAPOBAH TPO-
LIECCOM inif, OH TIEPEUZIET K OKUJAHUIO KOMaH/IbI IOJb30BATEINS, Ha-
OupaeMoOl Ha KJIAaBUATYpE WM BBOJAMMOM C MOMOIIBIO MBIIIA B Kaye-
CTBE BHIOPAHHOI'O BapHaHTa U3 MEHIO, MPEJIaraéMoro mojib30BaTelio.
B mo0om ciiywae MK nosyyaeT umsi mporpamMmbl, MOJJIEKAIIECH BbI-
MOJIHEHUIO TyTEM CO3/JaHUS U UHUIMHUPOBAHUSA COOTBETCTBYIOIIETO
porpaMMHOro mnpoiecca. [[puHinunuanibHOM 0COOCHHOCTHIO MYJIbTH-
MPOTPAaMMHOM CUCTEMBI SIBJISIETCS TO, YTO 3alyCK HOBOM «JIOUEpPHEI»
IpOrpaMMbl MOXKET OBITh BBINOJHEH JO0 3aBEPIICHUS MOPEAbIIylIeh
«o4epHEn» mporpaMmel. [loaToMy B oTiimure OT OXHONIPOTPAMMHOM
CUCTEMbl KOJHUYECTBO OJHOBPEMEHHO CYIIECTBYIOIIUX JIOYEPHUX
MPOIIECCOB MOXKET ObITh Ooiiee ojgHoro. Hampumep, oHOBpEMEHHO
3aIyCKaloTCs MIPOTrpaMMBbl, oOpa3zyromue koHseiep (cm. 1m.2.5.3). Ila-
pajuIeIbHO C TMPOTPAaMMOM B OINEPATUBHOM PEXKUME MOTYT BBINOJ-
HATHCS IPOTPAMMBI B POHOBOM PEXKUME.

Hanpumep, mycTh NOJIb30BaTEb BBEI CIEIYIONIYI0 KOMaHYy:

$ find ~/ -name f*’| tee filel | fgrep f1 >file2 & script7

r7ie Script7 — KOMaHIHBIN (hailyl CIEYIOMIETO COAEPHKAHUS:

$ cat script7

cat file3

echo ++++

cat file4

Torna B Hauaje 0OpabOTKU JaHHOW KOMaHJbI shell nepeBo Mmpo-
[IECCOB NMPUHUMAET BUJ, MpuBeAeHHBIN Ha puc.l1. Obpatum BHUMA-
HUE, YTO BBIMOJHEHUE KOMAH/Ibl echo HE MPUBOJUT K TIOSIBJICHUIO HO-
BOT'O MPOIIECCa, TaK KaK 3Ty KOMaHIY BBIMOJHIET HE OTACIbHAS YTH-
JauTa, a moanporpamma camoro shell. Kpome Toro, 3amMeTum, 4To He
MOTYT CYLIECTBOBAaTh OJHOBPEMEHHO JIBa MpPOILIECCa caf, TaK KaK Kax-
JIbIA U3 HUX JOJKEH BBITIOJHATHCS B ONEPATUBHOM pexXuMeE (TpedyeT-
Csl BKpaH), ¥ MO3TOMY OJIMH U3 MPOLIECCOB U300pAKEH MyHKTUPOM.
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CCreripon )

Puc.11 — IIpumep nepesa npoueccos

3aMeTuM, YTO CUMBOJIbHOE UM IIPOrpaMMbl (MMSI UCITOJTHSIEMO-
ro (paitna) UCONIB3yeTCs] HAMU B KaueCTBE UMEHH IMPOIIECcCca TOJIBKO C
LEJIBI0 HArISIAHOCTU. B IeMCTBUTEIBLHOCTH OHO HE MOXKET HMCHOJIB30-
BaThCsSl B KAUeCTBE UMEHM Ipolecca, TaK Kak MPUMEHHUTEIbHO K Mpo-
1eccy He 00J1alaeT CBOMCTBOM YHUKAJIBbHOCTH. [10100HBIM CBOMCTBOM
oOJlajlacT Homep npoyecca, UCTIONIb3yEeMbIl B KaU€CTBE CUCTEMHOTO,
IIPOrpaMMHOTI0, a TAK)Ke IM0JIb30BaTEIbCKOI0 UMEHH MPOoIIecca.

Haxonsce B KOMaHIHOM CTpOKE shell, monb30BaTE b MOXKET T10-
JYy4YUTh UHPOPMAIIUIO O CBOUX MPOrPAMMHBIX MPOIeccax, UCTOIb3YS
koMmaHay ps. Ee nmpumenenne 6e3 ¢iaros Mo3BOISET BHIBECTH Ha JK-
paH MUHUMYM HHbOpMaIuu o mporeccax. [Ipumep:

$ ps
PID TTY TIME CMD
145 ttyp4 0:01  /user/bin/sh
313 ttyp4 0:03  /user/bin/ed
431 ttyp4 0:01  Juser/bin/ps
$

B BrImaue koMmaHObI:
1) PID — nHoMep mpoliecca;
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2) TTY — ums ynpaBJISIIOLIETO TEPMUHAJA Mpolecca (co — onepa-
TOPCKasi KOHCOJb; 7 — MPOIECC HE YMpaBisieTcss TepMuHaioMm). Tep-
MHUHAJILHOE YIIPaBJICHUE MPOIECCAMU paccMaTpyBaeTcs B 11. 3.4.2;

3) TIME — 3atpatsl Bpemenu L1 Ha BbInosiHEHUE TTpoLECCa;

4) CMD — vuimst KoMaHAbl shell, BHITOTHEHNE KOTOPOU MPUBEIIO K
CO3JaHUI0 MpoLEecca.

Hekotopsie ¢aru 310l KOMaHbI:

-e — BbIBOJ HH(popMaIiuu 000 Bcex 0€3 UCKITIOUEHHUS TTPOIIeccax;

-f — BBIBOJI IOCTATOYHO IOJIPOOHONM MH(OpMaALIMK O Ipolleccax:
CUCTEMHOE MM MO0JIb30BaTENsl, HOMEP Mpollecca-oTia, Bpems co3/1a-
HUS TpoIIecca;

-l — BeIBOJ HamboJiee MoApOOHOM MH(OpMaLMK O Mpolieccax.
Conepsxanue 3Toil HHPoOpMaIMK OyAEeT PacCCMOTPEHO HaMHU B TOCIe-
OYIOUIUX pa3jeliax.

B paccmaTpuBaeMomM mpumMepe — JiBa mpoiiecca shell u aBa mnpo-
necca cat. Mcnonb30BaHHE HECKOJIBKMMH MpOLECCAMU OJMHAKOBBIX
IporpaMM MPUBOJIUT K MBICIH O BO3MOXHOCTU HCIOJb30BaHUSI UMU
OJIHOTO M TOTO K€ dK3eMIUIsipa nporpammbl. Takas ujes peanuzyema B
TOM CJydae, €Clid MporpamMma Mnpolecca sBIseTCs peeHTepadeIbHOM.
[IporpamMmma Ha3bIBae€TCS peenmepadenvHoil, €ciii COAECPKUMOE 3a-
HUMaeMOM €10 00JIACTH MaMSATH HE W3MEHSAETCS NPU BBINOJIHEHUU
IpPOTrpaMMBl.

Tak KaK BBIMOJHEHUE JIIOOOM CKOJBbKO-HUOYAb TMOJE3HOUM Ipo-
rpaMMbl TpeOYyeT BBINOJIHEHUS onepanuil 3anucu B OII, To HeoOxo-
UMO OTJEIUTh BCE U3MEHSIEMbIE JaHHBIE B OTAC/IbHYIO 00nacTh. He-
M3MEHHYI0 00JIaCTh MaMsTH NPOrpaMMbl Oy€M Ha3bIBATh CE2MEHNOM
KoOa, a U3MEHIEMYIO — Ce2MeHmom Oannplx. IIpy 3TOM CErMeHT koaa
MOYKET COAEPk aThb HE TOJBKO KOMaHJIbI (KOJ) MpPOrpamMMbl, HO U €€
HEU3MEHsSIEMbIE JIaHHbIE (KOHCTAHTHI). [Ipy COBMECTHOM HCMOJIH30Ba-
HUU HECKOJIbKUMU MPOLIECCAMH OJHOUW U TOM k€ MpOorpaMMbl KaxKIbIi
U3 HUX MCIOJIb3YET €IMHCTBEHHBIN OOIINIA SK3eMIUISIP CErMEeHTa KoJa,
HO HCMOJIB3YET CBOM CETMEHT JaHHBbIX. Tak Kak CErMEHT KOJia HEu3-
MEHEH, TO BBINOJIHEHUE OJHOTO MPOIIECCa HUKAK HE BIIMSET HA BBbI-
MOJIHEHUE APYTUX MPOIECCOB.

B MyJbTUIpOrpaMMHBIX CHUCTEMAaX HIMPOKO HMCIOJIB3YIOTCS HE
TOJIbKO peeHTepadeIbHbIe MPOTPaMMbl, HO U peeHTEepaldeIbHbIE MO/I-
nporpammsbl (riporieaypsl). OObIYHBIE HEpeeHTepadeabHbIE MOANPO-
rpaMMbl «BCTPAuBAIOTCS» B 3arpy304YHbIA MOAYJb (MCIOJTHSEMBIM
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daiin) nporpaMMbl IpH €ro MOJYYEHUU PEAAKTOPOM CBsi3eH (CM. .
2.4). Tak kak nogoOHOE CBSI3BIBAHUE MPOTPaMMBbl ITPOU3BOJUTCS [0
Hayaja €€ BBIINOJHEHUS, TO OHO Ha3bIBAECTCS CMIAMUUECKUM CBA3bl-
séanuem. IIpu 3TOM NpennogaraeTcs, 4YTo €CJIM HECKOJIBKO MpOrpamm
BBI3BIBAIOT OJIHY U TY K€ MOANporpaMmy (Mpoueaypy), To Kaxaas u3
HUX Oynet 00JaJaTh CBOMM OTAEIbHBIM SK3EMIUISIPOM 3TOW MPOLEaY-
pbl. CIEACTBHEM TAKOr0 «TUPAXKUPOBAHUS) SIBIISIOTCS MOBBIIICHHBIE
3aTparbl namsaTu. Mcnonb3oBaHue peeHTepaldeNbHbIX MOANPOrpaMM
MO3BOJISIET 3TU 3aTPAThI CYIIECTBEHHO COKPATHUTb.

PeentepalenbHble MOAIPOrpaMMbl COOpaHbl B OUHAMUYECKU
Komnonyemole ouonuomeku — DLL (dynamic link library). CBs3bI-
BaHHE ATUX MOAMNPOrPAMM C HNPOrpaMMOM OCYIIECTBISETCA OUHAMU-
YyecKum peoaKkmopom ceaseil BO BpeMms 3arpy3ku nporpammsel B OIL
3arpy304HbIi MOJYJb MPOrpaMMBbl, BbINOJIHsIEMOM B cpene UNIX, co-
JEPKUT HE TOJIKO MepedyeHb Tpedyembix DLL, HO u ums ¢aiina, co-
JEPKAIIEro TUHAMUYECKUN penakTop cBszer. [lomyumB yrpasiieHue
OpU 3arpy3Ke MporpamMMbl, STOT PEIAKTOp CBA3€l oOecrneurBaeT 3a-
IPY3Ky B IAMATh CUCTEMbI HEAOCTAOMX DLL, a 3aTéM MOMEIIAET YNC-
JICHHbIE ajjpeca TpeOyeMBbIX MOANPOrpaMM B KOMAH/IbI IPOrPaMMBI, BbI-
MOJIHSIOIIME BBI30B MOJAMPOrpaMM. 3aKOHUYHMB CBOIO padoOTy, AUHAMUYE-
CKUU PENAKTOP CBSA3EH MepeacT yIpaBlIeHUE B TOUKY BX0/1a 3arpy KeH-
HOM mporpammsl. [TapaiienbHbie TIpouecchl, Ucnonb3yromue DLL, pa-
OOTalOT C OJTHUM M TEM K€ FK3EMIUISIPOM CErMEHTa KoAa 3TOM Onbimo-
TEKH, HO UCTIOJB3YIOT €€ Pa3InyHbIC CErMEHThI JaHHBIX.

[Tocne Toro, kKak mMpoUECC CO3/1aH, OH MOXET BCTyNaTh C APYTrH-
MU MpollecCaMU B YHIPABJISAIONIME U UHPOPMALIMOHHBIE B3aUMO/ICUCT-
Bus. [Ipumepamu ynpaBisiiOIIUX B3aUMOIECUCTBUN SBJISAIOTCS OIEpa-
MW CO3JaHUS W YHUYTOXKEHHUs mpoueccoB. [Ipumepom unbopmaiu-
OHHOT'O B3aMMOJICUCTBUS SBJISICTCS OOMEH MH(pOpMaALIUE MEXAY TPO-
1eccaMu, oOpa3yronMMu KOHBeMep.

Jlia peanuzanuu ynpapisomUX U MHOOPMAIIMOHHBIX —B3aWMO-
JEUCTBUN MEXIY MpoIlecCaMu UM TpedyeTcs moMoIllb co cTopoHbl OC.

3.3 Pecypchbl
B otmnune ot ognomporpamMmmuon OC, BBITOJHSIOWIEN pacIpe-

JIEJICHUE PECYPCOB CHUCTEMBI MEXAY IPOTpaMMaMH, SIBIISTIOIIIMMUCS
«ONU3KUMU POJICTBEHHUKAMUY, MyJibTUIIporpammHas OC noimkHa 3a-
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HUMAThCA UX PACHPEACICHUEM MEXY NMapayieIbHbIMU MPOLIECCAMH,
B OOIlIEM Clydae «4y>KUMW» MO OTHOIICHHUIO JpyT K Apyry. Cienct-
BHEM 3TOTO SIBJISIETCS TO, YTO OCHOBHBIE PEIICHHUS 10 PACIPEACICHUIO
pPECYPCOB MEXIy MpoLEeccaMH TENepb JOJDKEH NMPUHUMATh HE TpU-
KiagHou nporpammuct, a cama OC. [lostomy Hapsamy ¢ Oporpamm-
HBIMU TPOILIECCAMHU PECYPCHI SIBJISIIOTCS BaKHEUIIMMHU OOBEKTaAMH,
NOJIEXKAIIUMHU YIIPABJIEHUIO CO CTOPOHBI MyJbTUIpOorpaMmMHoit OC.

OnpeneneHue: J10cuueckum pecypcom Wi TPOCTO pPecypcom
Ha3bIBAETCSI 00OBEKT, HEXBATKA KOTOPOI'O0 MPUBOJUT K OJIOKHPOBAHUIO
npoiiecca u epeBofy ero B cocrosinue «Cony. Ilogpobnas peub o co-
CTOSTHUSIX TIporiecca OyieT UATH B 11.5.1, a moka JMIlb 3aMETUM, 4TO B
JAHHOM COCTOSIHMM TpOoliecC He MOXeT BbIMoNHATHCS Ha LIIT mo tex
nop, MoKa MpUYrMHa OJOKUPOBAHUS HE OyJET yCTpaHEHa.

Ha puc.12 npuBenena kinaccudukaiusa pecypcoB. K annapam-
Hoim pecypcam otHocstes: LI, OIl, ycTtpolicTBa BBOa-BBIBOIA, YCT-
porictBa BII, Hocurenu BII. Bece anmapaTtHbie pecypcsl SIBISIOTCA HO-
6mMOpHO ucnoav3yemvimu. To ecTb MOCIE TOrO, KaK JAHHBIA PECYpC
CTaJ HE HY>KEH TOMY IPOIECCY, KOTOPOMY OH ObLT BBIJIEIEH, OH MO-
KET OBITh pacrpeieiieH KakoMy-TO APYroMy MpoIeccy.

Pecypchl
AnmnapaTrHbie Nudopmarmonssie
IToTopHO [Motpebasiembie
UCIIOJIb3YEMBIE
[TapannenbHO [TocnenoBarenbHO
UCIIOJIb3yEMBIE WCIIOJIb3YEMBIE
dusnyecku BupryansHo
MapajiyieIbHbIC napajyieIbHbIC

Puc.12 — Knaccudukanus pecypcon
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[lon ungpopmayuonnvimu pecypcamu TOHUMAKOTCS KaKUE-TO
JaHHbBIC, HE MOJYYUB JOCTYI K KOTOPHIM KOHKPETHBIM MPOTrpaMMHBIMI
nporecc Onokupyercsi. Ddakthuecku HHPOPMAIMOHHBIE PECYPCHI
MIPEACTABIISIIOT COO0M 00JlacTH MaMsITH, 3allOJTHEHHBIC KaKOW-TO TIO-
ne3Hoit uapopmanueit. B ornuure ot Hux nmycteie obiactu OIT u BII
SBJISIFOTCS anmnapaTHBIMU PECYpCaMu.

NudopManiioHHble pecypehl ACNIATCS Ha MOBTOPHO MCMOJb3ye-
Mble U TIoTpeOnsiembie. Ilompedasembim pecypcom SBISIETCS COOO-
IIEHHWE, KOTOPOE OJWH MpOoIllecC BBIAAET JApyromy mpoieccy. [locie
TOTO, KaK cOooOIeHne 00paboTaHO MPOIECCOM-TIOTPEOUTEIEM, OHO
OOJIbIlIE HE HYKHO U MOXET ObITb YHUUTOXEHO. Iloémopno ucnosp-
3yempimu THPOPMALIMOHHBIMU PECYpCaMU SIBIISIFOTCS TAHHBIE, COBME-
CTHO MCITOJIb3YEMbIE HECKOJIBKUMU mporeccamu. K TakuM pecypcam
OTHOCSITCA (paiiyibl (B TOM 4uciae OMOIMOTEKH), 0a3bl JaHHBIX, COBME-
CTHO HCIOJIb3YEMbIE MPOrPAMMBI, a TaKX€ HEKOTOPBIE CTPYKTYpbI
naHHbIx B OIL. IToBTOpHO HcnoNb3yeMble pecypchl (Kak alapaTHbIe,
TaK ¥ WH()OpPMALIMOHHBIE) JEIATCA Ha MapajuiebHO U TMOCIEI0Ba-
TEJbHO UCHOJIb3yEMBIE.

Ilocneoosamenvno ucnonv3yemulii pecypc BbIAECISIETCS HEKOTO-
pOMY TIPOIIECCY U HE MOXKET OBITh MepepacipeiesieH 10 TeX Mop, MoKa
NEPBOMY TPOIECCY ITOT pecypc He OyaeT Oonbiie HyxkeH. K Takum
pecypcaM OTHOCATCSI MHOTHE YCTPOWCTBAa BBOJa-BhiBoja u BII (Tep-
MUHaJI, CKaHEp, CTPUMEP U T.1I.), a TAKXKE MOCJIEeI0BATEILHO UCTOJIb-
3yeMbI€ NPOTrpaMMbl — IPOTPAMMBI, KOTOPBIE HE SIBJISIFOTCA pEEeHTEpa-
O€JIbHBIMH, HO KOTOPbIE JOJIKHBI OOCTY>KMBATh 3alIPOChl HECKOJIbKUX
napajulebHbIX TponeccoB. [Ipumepom mocienoBaTeIbHO UCHOJIb-
3yemoil mporpammel siBisetcs aapo UNIX (paccmarpuBaetcs B 11.4.3).

Ilapannensno ucnoav3yemvie pecypcst MOTYT IEWCTBUTEIBHO
UCIIOJIb30BaThCSl OJTHOBPEMEHHO HECKOJIBKUMH Tpolieccamu (ghusuue-
CKasa napanneapbHOCms), WM OHU UCTIONb3YIOTCS NapalielIbHO JIUIIb
BUPTYaJIbHO (8upmyanvHas napaiieavHocms). 1IpuMepbl nepBoro
tuna: OII, BII npsimoro noctyna (Hampumep, MarHUTHBIN JUCK), pe-
eHTepabenbHbie mporpamMmbl U DLL (npu Hanuuuu B BC HecKombKuX
IIIT). ITpumepsr BToporo tuna: LI, mocTyn k mapamieabHO UCTHOJIb-
3yeMOMY YCTPOMCTBY (Hampumep, K JUCKOBOAY), peeHTepaOesbHbIC
nporpammbl U1 DLL (tipu ogrom LIIT).

[TokaxeM pazHUIly MEXIy (PU3MYECKH MapauiebHIMU U BHUP-
TyaJdbHO TapajyIeIbHBIMU pECypCcaMu Ha MPUMEPE HCIOJIb30BaHUS
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JIBYX PECYpPCOB — IMPOCTPAHCTBA MaMSITH HAa MArHUTHOM JUCKE U JOC-
Tyla K AUCKOBOJY, HA KOTOPOM 3TOT JUCK YCTaHOBJIEH. B TO Bpewms,
KaK CBOOOJHOE MPOCTPAHCTBO JIMUCKA PEaIbHO JIEIUTCS Ha 001acTu
MEXy MPOIECCAMU, BBITIOTHSIOMIUMH OIEpalud 3amucyu B (ailibl,
JOCTYN K TUCKOBOJY B K&Kl KOHKPETHBI MOMEHT BPEMEHU UMEET
JIYIIb OJUH IPUKIIAAHOU Tporecc. B ciaenyrommuin MOMEHT JIOCTYIT K
yctporictey BII Moxer ObITh mepemaH apyromy IMpoIecCcy, 3aTeM
OMSITh BO3BPAIIICH ITIEPBOMY MPOLIECCY U T.]I.

Hanuune B cucteme pasHOOOpPA3HBIX PECYPCOB, a TAKKE HaIU-
yhe MapajuleibHBIX MPOLIECCOB, KOTOPBHIM ATH PECypChl TPeOyrOTCH,
MPUBOJUT K HeoOxoaumocTu pentenuss OC ciaeayromux 3a1ay:

1) pactipeniennieHrie TTOBTOPHO HCHOJIB3YEMBIX PECYPCOB MEXKIY
MPOILIECCAMU, YUUTHIBAIOIIEE: a) CBOMCTBA PACIPEAEISIEMOrO PECYPCa;
0) MOTPEOHOCTH TE€X MPOIIECCOB, KOTOPHIM PECYPC PaCIpeaeIIsIeTCs.
Pemrenue manHoM 3a1a4yu paccMarpuBaeTcs B 1.5, 6 Ha IpuMepe Hau-
0onee BaxkHbIX pecypcoB BC — onepatuBHoit namsatu u Bpemenu L1

2) CHHXpOHM3AIIUSl TapaluieNIbHBIX IPOIECCOB, COBMECTHO HC-
MOJIB3YIOIIUX WH(POPMAIMOHHBIE PECYPCHI, MOTPEOISIEMbIE WIM TIO-
BTOPHO HCIOJb3yeMbIE. MeTObl pelIeHus 3TOM 3aJayu paccMaTpH-
BaroTcs B 11.3.4.3,3.44u3.5;

3) okazaHue MOMOIIM MPOIEcCCaM, PU COBMECTHOM HCIOJb30-
BAHUU MMU MOBTOPHO HUCIOJb3yEMBIX PECYPCOB, MO YCTPAHEHHIO Ta-
KOT'0 HEMIPUSTHOTO SBJICHUS, KaK TYITUKH;

4) 3amuTa uHGOpMaIUY, MPpUHAJJIEKAIIEH KaKOMY-TO MPOIIECCY
OT BO3JICUCTBUS APYrux mporeccoB. [Ipu aTom Hanbosee BaxHas 3a-
Jada, peniaemas ¢ eIbi0 NOAAECPKKU MYJIbTUIPOTPAMMUPOBAHHUS, —
3amuTa nHGopMaruu B OIl. Dta 3ajgaya pemraeTcs HE CTOJBKO MPO-
IrpaMMHBIMH, CKOJBKO anmapaTHbIMH cpelncTBaMu. Ee perrenue pac-
cMarpuBaetcs B 1. 6.2.3.

3.4 CuHXpOHM3auusa napannesibHbIX NpoueccoB

[TapannensHbIE TIpoLECChl, cymecTBytomue B BC, Hyxnatorcs B
cuHxpoHu3zauuu. CUHXpOHU3ayusa — COTJIACOBAHUE 3TAMOB BBINOJIHE-
HUS JIBYX WM OoJiee MapajuiesibHBIX MPOIECCOB MyTeM OOMEHa MU
WHULIMUPYIOMUMU (KOMaHIHBIMU) BO3JeUCcTBUsIMU. [lepeuncium He-
KOTOpBIE 3a]1a4M, PEIIAEMbIE C IIOMOIIBIO CUHXPOHU3ALUHU IIPOLIECCOB:
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1) oOpaboTka mporpaMmoil mpolecca HEKOTOPBIX ammapaTHBIX
IIPEPBIBAaHUM;

2) TepMHUHAIIBHOE YTIPABIEHUE MTPOLIECCAMU;

3) cUHXpOHM3alUsl NapaJIeNIbHBIX MPOLIECCOB, BBIMOIHSAIOMINUX
IercTBUS ¢ 00mer ooiacteio Ol1;

4) cUHXpOHU3ALMS TApaJUICIbHBIX MPOIECCOB, BBITTOIHSIOMINX
uH(OpPMaLIMOHHBIA 00MEH, UCTIONB3YS 0011yt 001acTs OIl.

Jns pewmieHus nepBbIX ABYX 3a1ad B UNIX-cuctemax UCHOJIb3Y-
IOTCS CUTHAJIBL, a JIJISl PEIIEHUs IBYX MOCJEeIHUX 3a7a4 — ceMadopbl.

3.4.1 CuHXpOHHU3AHUA C IOMOIIbBI) CUTHAJIOB

Cuznan — KOMaH/1a, KOTOPYIO OJIMH MPOLECC MOCBUIAET APYTOMY
npoiieccy (mpolieccaM) C 1eNIbI0 OKa3aHUs BIUSHUS Ha XOJ BBIMOJIHE-
HUSI ATOTO mporiecca (IIpoIeccoB).

B oTinume oT Apyrux MU3BECTHBIX HaM KOMaHJ, K KOTOPBIM OT-
HOCSTCSI MalllMHHBIE KOMaHJbl U KOMaHJbl shell, KOMaHAbI-CUTHAJIBI
HE MMEIOT ONepaHJo0B (MapaMeTpoOB) U MPEACTABISAIOT COOOM TOIBKO
KOl omepanuil. JIpyroit 0COOEHHOCTBHIO CUTHaia SBISETCS TO, YTO
MOMEHTBI BBIIAYM U OOpPaOOTKH CHUTHaja MOTYT OBITh JOBOJIBHO CY-
LIECTBEHHO pPa3HECEHbl BO BpeMEHU. [IpuunHON 3TOro sABIAETCS TO,
YTO B MOMEHT BbIJIaud CUTHaJa MPOILECC-OTIPABUTENL, & B MOMEHT
00pabOTKU CUTHaja MPOIIECC-TIONIYyYaTesib 00s3aTebHO JOJKHBI BbI-
nosHAThEC Ha LI, Eme ogHOoit 0COOEHHOCTHIO CUTHAJIOB SIBISCTCS MX
HEHAKAIUIMBAEMOCThb. TO €CTh, €CJIM B MOMEHT MOCTYIUICHUS! CUTHAJIA
B IPOIECC €lle HE HayaTta 0O0paboTKa MPEAbIAYIIEro OJHOTHUITHOIO
CUTHAJIa, BHOBb MPUILIEIIINNA CUTHA TEPSIETCS.

BcriomMHuM, 4TO B OAHONPOrpaMMHOM cUCTeME (HampuMEp, B
MS-DOS) BO3HUKAIOIIUME B CUCTEME MpepbiBaHUsI 00padaThIBAIOTCS
WU TOJNPOrpaMMaMHu siApa WK NOANPOrpaMMaMy NPUKIIAIHOW TTIPo-
rpamMsbl. [Ipu 3TOM npukitagHas nporpaMMa MOXET NEPEXBATHIBAThH U
o0pabaTeIBaTh J1r00BIC TpephiBaHus. [10100HBIN 1TOIX0A COBEPILIECHHO
HEMpUEMJIEM JISI MYJbTHUIPOTPAMMHON CHCTEMBI, B KOTOPOUW 00pa-
O00TKa MpepbhIBaHUN JOJKHA HaxoauTbes moj ympasieHuem OC. C
JIPYroil CTOPOHBI, MOJIHOE€ OTCTPAHEHUE MPOIECCOB OT OOpPabOTKU
IpEepbIBAaHUHN JEIAeT MX BBINOJHEHWE HETUOKHUM, JIMIIAsT UX MHOTHUX
BO3MOKHOCTeH. CIIeICTBUEM ATOTO SBISETCS MPEIOCTaBICHUE TPO-
1eccaM BO3MOKHOCTH y4acCTBOBaTh B 0OpaOOTKE HEKOTOPBIX THUIIOB
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npepsiBannil. [Ipu 3TOM TIporiecc MoxeT 00padbaTeiBaTh HE caM alla-
paTHBIN CUTHAJ MPEphIBaHUA, & €ro Npeodopa3oBaHHYI0 POpMY — CHUT-
HaJl, BbIJJaBa€MbIi 00pabOTUUKOM MPEPHIBAHUI.

K npepsiBanusaM, KOTOpbI€ HE TPeoOpPa3yrOTCsi B CUTHAJBI, a 00-
pabaTbIBalOTCS MOJHOCTBIO oOpaboTumkamu sijgpa OC, oTHocSTCS
IpOTrpaMMHBIE TIPEPHIBAHUS U OOJBIIMHCTBO BHEIIHMX anmapaTHBIX
npepbiBanuii. [IpeoOpasyroTcss B CHUTHalIbl JIMIIb PEPHIBAHUS-
UCKJIIOUCHMS, a TaKK€ HEKOTOphIE BHEIIHWE allllapaTHbIC MpephIBa-
Husg. C JIpyrol CTOPOHBI, UCTOYHUKAMHU CUTHAJIOB MOTYT OBITh HE
TOJIKO 00paOOTYMKU MEPEUUCICHHBIX MPEPHIBAHUMN, HO U CaMH TIPO-
IIECChI, UCTIOIB3YS JIJI ATOTO CIEeNHAIbHO MpeaHa3HAYEHHbBIE CUCTEM-
HBIE BBI3OBBI.

CoBpemennass UNIX-cucteMa paznuyaetr npumepHo 30 paznuy-
HBIX TUIIOB CUTHAJIOB, KXKJbIH U3 KOTOPHIX UMEET CBOE CHUCTEMHOE
UMsI — HOMEp CHUTHajla, a TakKe MPOrpaMMHOE (CHUMBOJBHOE) UMS.
[lepeunciiiM CUMBOJIBHBIE UMEHA HEKOTOPBIX U3 CUTHAJIOB, HCTOYHH-
KaMHU KOTOPBIX SIBJISIFOTCSI 00OpaOOTYMKU TTPEPhIBAHMIA:

1) SIGFPE — curHail BO3HUKHOBEHHS MEPENOJHEHUS PE3yJIbTa-
Ta, HapUMep K3-3a jaesieHus Ha (0, BO BpeMs BBIMIOJIHEHUSI TEKyIIeH
MalIMHHOM KOMaHbl mporecca. O0paboTka Mo yMOJYaHUIO — 3aBep-
HIEHUE TIpoliecca U CO3IaHue (paiijia core B TEKYILIEM KaTajore. JTOT
(aiin MOXKET UCIO0JIb30BATHCS MPU 3aMyCKE YTHIUTHI-OTIIaIUMKa C 11e-
J6I0 OOHAPY>KEHUS OITMOKH B IIPOTrpamMMe Mpoliecca;

2) SIGILL — curHan BBINOJIHEHHUS] TPOTPAMMOM Mpoliecca Hello-
NyCTUMON MalmuHHOM KoMaHiabl. OO0paboTka MO yMOJYAaHHIO — 3a-
BEpUIEHUE TIpoIlecca U co3JaHue (paitna core B TEKyLIEM KaTajore;

3) SIGEGV — mnomnbITKa TporpaMMmbl Ipoiecca OOpaTUThCS K
aueiike OIl, koTopass WK HE CYLIECTBYET, WU I JOCTyINa K KOTO-
poil y nporiecca HeT npaB. O0paboTKa MO yMOTYaHUIO — 3aBEPIICHUE
mpoiiecca u co3aanue (aiisia core B TEKyIIEM KaTaiore;

4) SIGTRAP — cursan 0 BOSHUKHOBEHUM UCKIIFOYEHHS «TPACCH-
poBkay. Takoil cUrHaJI UCIIOJIB3YETCS OTJIAAUUKAMU ITPOTPaAMM;

5) SIGPWR — curnan yrpo3bl IOT€pY NUTAHUS;

6) SIGALRM — curnan taiimepa. Ilepemaercs oOpaboTurKoM
IIPEPbIBAHUN TanMepa IPU 3aBEPLICHUU WHTEPBAJIA BPEMEHU, 3a/1aH-
HOTO paHee 3TOMY 00pabOTYMKY C MOMOIIBIO CIIEIUAIBHO MpeTHa3HA-
YEHHOTO JIJISI 3TOTO CHCTEMHOTO BhI30BA.

CurHasbl, BblJIaBa€MbI€ MPOLIECCAMU:
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1) SIGKILL — curHanm yHHMUYTOXKEHMS mpouecca. EIUHCTBEHHO
BO3MO’KHAsl peakiys Ipolecca Ha 3TOT CUTHAI — HEMEIJICHHOE 3a-
BEPILICHUE;

2) SIGSTOP — curnan octaHoBa mpolecca. ENMHCTBEHHO BO3-
MOXHasl PeaKIys Mpolecca Ha ATOT CUTHAI — MEPEXOJl B COCTOSTHUE
«OcTaHOBY;

3) SIGCONT — npopoikeHue paboThl OCTAHOBJICHHOTO MPOLIEC-
ca. Eciu mporiecc He ObLT paHee OCTAHOBJICH, TO OH UTHOPUPYET JlaH-
HbI CUTHAJI,

4) SIGTERM — curHan «J100pOBOJILHOT0» 3aBEPIIEHUS TTPOIIEC-
ca. [TonmyuuB maHHBIN CUTHAJ, IPOIIECC MOXKET MOJATOTOBUTHCS K CBO-
€My YHUYTOKCHUIO, BHIMIOJIHUB CaMbl€ HEOTJIOKHBIE JAeicTBUS. HacTo
BblJIaYa JAHHOTO CUTHAaJa MpeIIecTBYeT Bbiaue curnana SIGKILL;

5) SIGCHLD — curnai, nochblIaeMbIi MPOIECCY-OTIy MPHU OCTa-
HOBE WJIY TIPY 3aBEPLICHUN JIOYEPHETO npolnecca. ICTOUHUK curHana —
JIOYECPHUN MPOLIECC;

6) SIGUSRI, SIGUSR2 — mnonb3oBarelbCKkue curHaiabl. OHH
peHa3HAYEHBI ISl B3aUMOJICUCTBUSI MEXKIY MPUKIIAIHBIMU MPOLIEC-
caMH, XapakTep KOTOPOTO OmIpeAeiseTcs pa3padOTIYMKOM MPHUKIIAJI-
HBIX IPOTPaMM.

JInst Toro 4toObl MOCHaTh CUTHAN JIPyroMmy mpoleccy (Tmporiec-
caM), MmporpaMma JaHHOTO TpoIecca JIOKHA OOpaTUTHCS 3a MOMO-
mpio k OC. g nonydeHust 000K MOMOIIM CO CTOPOHBI CHUCTEMBI
oOpabaThIBaroIIasl mMporpaMMa J0JDKHA COJAEPKaTh CIEIUAIbHYIO KO-
MaHAYy — CUCHIEMHBLIL 8bI306.

[Ipu 3anmucu CUCTEMHBIX BBI30BOB HaMU OYJET MCIOJIb30BaThCS
cieayouiee npaBuwio. Bo-nepBhIX, C 1ENbI0 MOSICHEHUS CMbICIIA BbI-
30Ba €ro uMs OyJeT 3aluChIBaThCS MPOMUCHBIMU PYCCKUMU OyKBaMH
KypcuBoM. Bo-BTOpBIX, mapaMeTphbl BhI30Ba MEPEUUCIISIIOTCS Yepes3 3a-
MATYI0 B KPYTJIBIX CKOOKAaxX MOCJie UMEHH BbI30Ba. B-TpeTbux, BXO/I-
HbI€ TIapaMETPhI BhI30BA OTIEJISIOTCA OT €r0 BBIXOJHBIX MapaMeTpPOB
cuMBosiaMu «||». [Ipudyem BXOHbIE MapaMeTphl pacoiararoTcs CIeBa,
a BBIXOJIHbIE — CIIpaBa OT ATHUX CHUMBOJIOB. B-ueTBepThIX, clipaBa OT
CHCTEMHOTO BBI30Ba B KPYIJIBIX CKOOKax MOMEIIAETCs] aHAJIOTUYHBIN
cucTeMHbIN BbI30B UNIX, 3anucannbii Ha s3b1ke CH.

CucteMHBIN BBI30B ISl TOCBUIKA CUTHAJA!

HOCJIATb_CHI'HAJI (i), S || ), (ma CU — kill)

e i, — HOMEp MpolLecca, KOTOPOMY IOCHLIAETCS CUTHAIL,
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S — nMs curHana.

Ecmm i, = 0, TO curHan nocelUIaeTCs BCEM IPOLIECCAM M3 TOM K€
IPYIIILI IPOLIECCOB, YTO M OTHpaBUTENb curHana. Ilpu i, = —1 curnan
IIOCBUIAETCS BCEM IIpoLieccaM TaHHOTO nosib3oBarens. [lonsartue rpyn-
bl IPOLIECCOB PACCMATPUBAETCA B CIEAYIOIIEM MOAPA3LEIE.

3.4.2 TepmuHaIbHOE YHIPaABJEeHHE NPOLECCAMU

JIro0as untepaktuBHas BC umeet cpenu cpoux I1Y mo kpalineit
MEpE OJIUH MEePMUHAT — COBOKYITHOCTb YCTPOMCTBA BBOJA U YCTPOU-
CTBa BBIBOJA. TepMHHaN TO3BOJISIET TMOJIL30BATEII0 BBHIMIOIHATH 3a-
nyck mporpamm. Kpome TOro, mosjib30Baresib CUCTEMbI UMEET BO3-
MO>XHOCTh BJIMSITb Ha BBIMOJHEHHUE JIIOOOTO CBOETO MPOTPaMMHOTO
mporecca MyTeM HaKaTUsl CHENUATbHBIX KOMOMHAIMM KJIaBWII Ha
kiaBuarype. [loaTomy TepmuHam monb30BaTENsl SIBJISIETCS JJIsI BCEX
€ro MPOrpaMMHBIX MPOLIECCOB YHPABAAIOUIUM MEPMUHATIOM.

BcnomuuM, 4TO KOpHEM TO1/IepeBa MPOLIECCOB, MPUHAIJICKAIIINX
KOHKPETHOMY T10JIb30BaTENI0, SIBJISIETCA Tporiecce shell (mHTeprnperaTop
koMan OC). DTOT NpoIiecc OCYIIECTBISAET «OTKPBITHE» YITPpaBJISIOLIE-
ro TEpMUHAajA, Jenasi ero JOCTYMHBIM HE TOJBKO JJIsS ceOsl, HO U JJIs
CBOMX OYyIyIIMX «IOTOMKOB». Takoe MHOKECTBO MOTOMKOB IMpoIecca
shell na3zpIBaeTCs ceancom, a npouiecc shell — auoepom ceanca. Kax-
JIBIM CEaHC B CUCTEME UMEET YHUKAIbHOE CUCTEMHOE UMS — HoMep ce-
anca, COBMAJAIONINN C HOMEpPOM Ipollecca, SIBIISIIOIIETOCs JIUIEPOM
ceaHca.

VYrpasinstoiiee BO3ACHCTBUE MEpPENaeTCsl MPOIECCY OT CBOETO
yIOPaBIAIOIIET0 TEpMUHANA B BUAE curHaia. lIpumepom sBisiercs
curHaji ocBoooxaeHus tuHun SIGHUP, Bhi1aBaeMblii OJTHOBPEMEHHO
BCEM IpolleccaM CeaHca IpHU 3aBEpIICHUU padOThI MOJb30BATENS U
OTKJIFOUEHUU UM TepMuHana. CTanaapTHas peakius mMpoiecca Ha 3TOT
CUTHAJ — 3aBEPIIECHUE.

OTHOILIIEHHE TPOIIECCOB CE€aHCa K YMNPaBJSIONIEMY TEPMHUHATY
HeoauHakoBO. Cpeau HUX €CTh MPOIECCHI-U3TOU, BBHIOJHSEMBIE B
dbonoBoM pexxknme. (HamomuuM, 4T0 B OHOBOM peKHUME ITporpaMma
mpolecca HE BBIMOJHSET Onepaluid BBOJA-BhIBOJAA C TEPMUHAIOM.
Jlns 3ammycka W3 KOMaHJIHOM CTPOKHM ITPOLIECCa MM KOHBEWEpPA Mpo-
11eCCOB B ()OHOBOM PEXHME HEOOXOAMMO B KOHIIE KOMaHIHOW CTPOKHU
HaOpaTh CUMBOJ «&»).
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IIpu 3TOM mpoLECCHI, 3alTyIICHHBIE U3 OAHOM KOMaHIHOM CTPO-
KM, 00BIYHO MH()OPMAITMOHHO CBSI3aHBI JIPYT C ApyroM. Tak Kak moJib-
30BaTEN0 yI0OHO BBIMOJIHIATE C TEPMUHAIA COBMECTHOE YHPAaBICHUE
TUMU Tpolieccamu, TO nporecc-shell 0ObsIBIsIET CBOM COBMECTHO 3a-
MyCKaeMble JOYEpPHUE MPOTPAMMHBIE TPOIECCHl E€IUHOU Z2pynnoil
npoueccos. Kaxas rpynmna npoieccoB UMEET YHUKAIbHBIN JJIs1 BCEH
CHUCTEMbI HOMEpP ZPYNNbL HPOUECCo8, B KadyecTBE KOTOporo shell Ha-
3HA4YaeT HOMEP OJHOI0 M3 MPOLECCOB—UJICHOB IpynIibl. Takou Mpo-
1IECC HA3bIBACTCS JUOEPOM 2PYnNbL npoyeccos. J{ns co3ianusi HOBOU
IpYINbl WX JJIs1 BKIIFOYEHHUS MPOLiecca B YK€ CYHIECTBYIOLIYIO IPyI-
ny shell oOpamiaercs K siApy, UCMOJb3Yysl CHCTEMHBIN BBI30OB:

YCTAHOBHUTB_I'PYIITY TIPOLECCOB( i, i, || ), (na CH —
setpgid)

IJI€ i, — HOMEP IPYIIIBI IPOLECCOB;

I, — HOMEp Ipolecca.

Ecmu i, = i,, TO B pe3yabTaTe JAHHOIO CUCTEMHOI'O BBI30Ba CO3-
JaeTcs HOBas IPYIIIa, TUIEPOM KOTOPOH ABJISIETCA mpouecce i,. MHaue,
IPOLIECC i, BKIIIOYAETCS B YK€ CYIIECTBYIOLIYIO TPYIILY C HOMEPOM ig.

Boob61ie roBopsi, cpasy ke mociie CBOEro CO3/IaHusl POLIECC yiKe
MPUHAJICKUT K TOM K€ TPYIINe, 4YTO U mpoiiecc-oTell. CMEeHY TpyIIbI
y JIOUYEPHHUX MPOLIECCOB shell TPOU3BOIUT C 1EIbIO «OTMEKEBATHCS
OT HUX IPH MOJYYCHUH UMU PA3IUYHBIX CUTHANOB. B mobom ciydae
KaKJIBIA MPOIECC CeaHCa B KOHKPETHBIM MOMEHT BPEMEHHM MpUHAJJIC-
KUT OJTHOM (M TOJIBKO OJHOM) I'pyIIie MPOIECCOB.

Cpenu Bcex TpyIIl NpolEeccoB, HA KOTOPbIE Pa30MTO MHOXKECTBO
MPOIIECCOB OJTHOTO CEaHCa, OJHA TPYyIIa UMEET 0CO00€ 3HAUCHHUE. DTO
onepamueHnasn 2pynna — COBOKYITHOCTh MPOIECCOB, BBINOIHIEMBIX B
OMEPATUBHOM PEXKHUME, B KOTOPOM IMPOIECC MOXKET BBIMOJIHATH WH-
dbopMalMOHHBIN 00MEH ¢ ymnpaBisonmM TepmuHaioM. Hampuwmep,
shell BBIIONMHSIET OUANIOT C MOJH30BATEIEM TOJBKO B ONEPATUBHOM
pexuMe. BBeas komaHAy WM Tpynmy KOMaHz 0Oe3 3aBepllaroliero
cUMBoOJIa «&», shell 3amyckaeT COOTBETCTBYIOIIYIO IPYMIy MPOIECCOB
B ONEPATUBHOM PEXHME, HE 3a0bIB MPU 3TOM YCTAHOBUTH CEOE Jpy-
ryio rpymmy mnporeccoB (dhoHoByw). B pesynbrare shell craHOBUTCS
HEJIoCATaeM JjIsi CUTHAJIOB, BO3JICUCTBYIOIIMX OJHOBPEMEHHO Ha BCE
YJIEHBI ONIEPaTUBHOM rpynibl. [lepedrcinum 3T CUTHAIIBIL:

1) SIGINT — curnain nipepbiBaHusi IporpaMmMbl. Beigaercs oaHo-
BPEMEHHO BCEM IpoIleccamM ONEPaTUBHON T'PYMIbI BCIACACTBUE HaXKa-
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TUA MOJb30BaTeNneM kiaBuiu <Del> unu <Ctr[>&<C> . O6paboTka
10 YMOJITYaHHUIO — 3aBEPILICHUE TTPOIIECCa;

2) SIGQUIT — curnan o Beixoje. Beigaercs 0oqHOBPEMEHHO BCEM
pOIECCaM OINEPATUBHOW T'PYMIbI BCIEACTBUE HAXaTHs IMOJb30BaTE-
aem knaBum <Ctrl>&<\>. Otimuaercs ot curnaina SIGINT tewm, 4To,
KpOME 3aBEpIIEHUs MPOIEcca, Ha JUCKE B TEKYIIEM KaTajlore co3jaa-
eTCsl JaMII TTaMsITH Tipoliecca — (paitn core;

3) SIGTSTP — tepMuHaIbHBIA CUTHAJ OCTaHOBA. Brigaercs on-
HOBPEMEHHO BCEM MPOIlecCaM ONEPATUBHOM TPyIIbl BCIAEICTBUE Ha-
XKaTusl moib3oBareneM kinaBui <Ctrl>&<Z>. CtanaapTHas peakius
mpolecca Ha 3TOT CUTHANl — Mepexoj mpoiecca B coctosinne «Ocra-
HOBY.

Crnenyroniue aBa CUrHajga BBIJAIOTCS MOANPOrpaMMaMH YIIpaB-
JICHUSI TEPMHUHAJIOM B TOM ciiydae, eciid (DOHOBBIM MPOIIECC CHENIaeT
MOMNBITKY BBIMOJHUTH OINEPALMI0 BBOJA-BBIBOJA C YHPABJISIONIUM
TEPMHUHAIOM:

1) SIGTTIN — curHan o NOMNbITKE BBOJA C Te€PMUHANIA (DOHOBBIM
nporeccoM. OO0paboTKa MO YMOJIYaHUIO — MEPEBOJI IMpoliecca B CO-
crostHuEe «OCTaHOBY;

2) SIGTTOU — curHan o mombITKE BBIBOJA Ha TepMUHAIT (HOHO-
BbIM IpoiieccoM. OOpaboTKa MO yMOJTYaAHUIO — MEPEBOJI Ipoliecca B
cocTosiHuE «OCTaHOBY.

CylecTBYIOT CUCTEMHBIE BBI30BbI, MTO3BOJISIONINE MPOIIECCY Jie-
JaTh ONEpPaTUBHOM 100y (DOHOBYIO TPYMIy CBOEro ceaHca, M Ha-
000poT — nenath (PoHOBOM omepaTuBHYIO Tpymmy. HecmoTps Ha TO,
YTO JIOOON MPOIECC MOXKET BOCHOJIB30BATHCA 3THUMHU BBI30BAMH, HA
MPaKTUKE 3TO JieJIaeT TOJbkO shell. Kpome Toro, ar000ii mpolecc, He
SBIISIFOIUICS JIUIEPOM CEAHCA, MOXKET MOKUHYTh CBOW MPEXKHUU Ce-
aHC U CTaTh JIMJACPOM HOBOI'O C€AHCA, BOCIOJIb30BABIINCH CUCTEMHBIM
BBI30BOM:

YCTAHOBUTb CEAHC (|| ), (na CU — setsid)

JIaHHBIN BBI30B HE MMEET MapamMeTpoOB, TAK KaK HOMEP HOBOIO
ceaHca OyJIeT COBMaaaTh C HOMEPOM MPOIecca, CAENaBIIeTO BbI30B. B
CJIy4ae yCIENIHOr0 3aBEPIIECHUS BbI30BA MOSABUTCS HOBBIN CEAHC U HO-
Basi TpyIIa, €UMHCTBEHHBIM YJIECHOM U JIJIEPOM KOTOPBIX OyJeT mpo-
1EeCC, CAETABIINU BhI30B. OTIMYUTEIRHON YEPTOM HOBOTO CEAHCA SIB-
JSI€TCS TO, YTO OH HE UMEET YIPaBJISIONIEro TepMUHAIA.
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HoBpIif ceaHc MOXXET WM BOOOIIE HE WMETh YIPaBIISIONICTO
TepMHUHANA, WIK K€ €ro JUJIep AOJDKEH OTKPBITh HOBBIM YIPaBIISIO-
A TepMUHA. Tak Kak peajabHbId TEPMUHAI YXKE 3aHSIT MPEKHUM
CEaHCOM, TO B KAaueCTBE HOBOTO TE€PMUHAJIa OOBIYHO OTKPHIBAETCS
nceeoomepmunan. 1lonpoOHO MCEBIOTEPMUHAIBI PACCMATPUBAOTCS
B II. 4.1, a moKa JIMIIb 3aMETUM, YTO OHU HUCIOJB3YIOTCS ISl JOCTyNa
K CUCTEME YJIAJICHHBIX MMOJb30BATEIICH.

JIupep HOBOro ceaHca BOOOIIE HE OTKPHIBACT YIPABIISIIOIIUIMA
TEpPMHUHAI B TOM Cly4yae, €CJIi OH XOUYEeT OrpajuTh ceOs U CBOUX IO-
TOMKOB OT BO3JECHCTBUSI CUTHAJIOB C YIPABISIONIETO TEPMHUHAIIA.
IMeHHO ¢ 3TOM IIe/bI0 B TAHHOM CJIy4ae M CO3/IaeTCsl HOBBIM CEaHC.
[Tono0HBIN TIpoIIECC, HE CBSI3aHHBIN HU C KAaKUM YHOPABJISIONIUM TEp-
MUHQJIOM, Ha3bIBACTCS OeMOHOM. JIeMOHBI IIMPOKO HCHOJIB3YIOTCS
sapoM OC 1151 BBITOJIHEHUSI OOIIECUCTEMHBIX (DYHKIIMM, MOAICPKU-
BAIOIIUX pabOTOCIIOCOOHOCTh cucTeMbl. Hanpumep, 71€EMOHOM SIBIISET-
o IIPOLECC Init.

[Tonp30BaTesib CHUCTEMBl SBISETCS MEPBUYHBIM HCTOYHUKOM
CUTHAJIOB HE TOJIbKO MPU HAXKATUM UM OJIHOW U3 CHEUUATBHBIX KOM-
OWHaIUI KJIaBUII, KOTOPbIE ObLIIM pacCMOTpPEHbI Hamu Bhilie. OH Mo-
KET BbIATh TPeOyEeMbI CUTHAJ HY>KHOMY MPOIIECCY, UCIOJb3Ys KO-
Manny shell — kill:

$ kill —cuenan npoyecc
I€ cueHal — UMSl CUTHaJIa (HOMEp WJIM CUMBOJIBHOE HMMs), TIpe/Ba-
pSEMOE CUMBOJIOM «—». DTOT MapameTp HeobOsi3aTeneH. Eciu ol omy-
HIeH, TO MO yMoi4aHuto noceutaetcss curHan SIGTERM (npocbba o
JO0OPOBOJILHOM 3aBEPIIICHUU MPOIIECcca);

npoyecc — HOMEp TOTO Mpoliecca, KOTOPOMY HaIpaBIsE€TCsl CUT-
HaJl.

AJIMUHUCTPATOpP CHUCTEMBI MOKET IOCIaTh CHUTHaANI JIO0OMY
npoiieccy, a OOBIYHBIN MOJb30BaTEIb — TOJIBKO cBoeMy. s onpene-
JIeHUs1 HOMepa TpeOyeMOoro Mmpolecca UCIoJIb3yeTcs KomaHa ps (pac-
cMmarpuBaetrcs B 1. 3.2). Kpome Toro, 115 3agaHus HoMepa Impoiiecca
MHOT/Ia OKa3bIBAETCS MOJE3HON BHYTPEHHSISI IEpeMeHHas shell ¢ nMe-
HEM «/». DTa mepeMeHHasi COJIEPKUT HOMEP TOr0 Mporecca, KOTOPbIN
OBLI 3alylIeH NocieaHuM B (OHOBOM pexxkuMme. Kak u apyrue BHYT-
PECHHUE TEpeMEHHbIE shell, 3HaYeHre MepeMEHHOU «/» 3ajaercs ca-
MUM shell, 1 TOATOMY HM B KOMAaHJIHBIX CTPOKAX, HU B CKPUITaX UM
JTAHHOW MEPEMEHHOW HUKOTJa HE BCTpeuaeTcs 0e3 mpeaBapUTeIbHOM
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3allUCU CUMBOJIa «$», HaJu4he KOTOPOTO O3HAYAEeT «3HAUEHHE Iepe-
MEHHOW.

Ipumep. Craeayromas KoMmMaHAa MOCBUIAET B IPOLIECC, 3aIly-
HICHHBIN TOcIeaAHUM B (hoHOBOM pekume, curHan SIGKILL, Bbigada
KOTOPOTO MPUBOAMT K >KECTKOMY MPEKPaIIeHHUIO mpoliecca 0e3 coxpa-
HEHMS KaKOW-TM00 nH(popMaIuu 0 €ro 3aBepIieHUN:

$ kill —=SIGKILL $!

JInst BbIONIHEHUs1 KOMaHAbl kill shell ucnonb3yeTr CBOIO BHYT-
peHHIO noanporpammy. [IpumeHenne naHHONW KOMaH/bl HE OTpaHU-
YUBAETCS YIPaBIECHWEM TOTOBBIMH IMPOIECCAMM, YTO MO3BOJISAET, Ha-
npuMep, YHHUTOXKATh MPOIIECChl, Haxosamuecs B Tynuke. Ee mpume-
HEHUE MO3BOJISIET TAK)Ke UMUTUPOBAThH BbIJIauy JIFOOOTO CUTHAJA C 1ie-
JBI0 TIPOBEPKU MPABWIHLHOCTH €ro 00padOTKH MPOrpaMMoil mpoiiecca,
YTO BEChMa IMMOJIE3HO MPU pa3pabOTKe 3TON MPOrpaMMBbl.

3.4.3 CuHXpoHM3aMs KOHKYPHPYIOIIUX MPOLECCOB

B onnonporpammuoit BC eaumHCTBEHHBIM COCOOOM pealu3a-
MM UHPOPMAITMOHHOTO OOMEHA MEXIy MPOTPAMMHBIMU MOAYJISIMU
(mporpaMMmamMu ¥ IOAIPOTrpaMMaMH ) SIBJIICTCSI UCTIOJIb30BaHUE OO0IIeh
IMaMSITH, JOCTYITHOM ISl B3aUMOJICMCTBYIOIIUX MOAyJen. B kauecTse
TaKOM MaMsATH MOTYT MCIOJIb30BaThcsa padoume peructpsl LI, crek,
npyrue obnactu OIl. B MmyasTunporpaMMmHoit cucreme i nHpopma-
IAOHHOTO B3aMMOJICMCTBUS MEXKY MPOLECCAMU HE MOTYT UCMOJIb30-
BaTbCsl HU peructpsl LI, HM mporpaMMHBIN CTEK, TAK KaK KaXK/IbIM U3
MPOIIECCOB MOJIB3YETCSI CBOUM HA0OpOM 3TUX Mojayiel (peructpsl 11
Pa3nEIA0TCS MPOLECCAMU BUPTYAIBHO, & CTEKHA U30JIMPOBAHBI MEXKIY
co00M PU3UIECKH).

EnunctBennsiit Tum oonactu Oll, mpuroaHslil 11 HEMOCPEIACT-
BEHHOT0 MH(POPMAIIMOHHOTO B3aMMOJECUCTBUA MEXKIY MPOIECCaMH —
pa3fenseMbld CETMEHT NaHHbIX. lIpMHIMNMANbHOE OTIMYME TaKOTO
CErMEHTa OT Pa3/IeNIsIEMOTr0 CErMEHTa KOJa, COJIEPKaIIero peeHTepa-
OenbHYI0 nporpaMmy Wik DLL, COCTOUT B TOM, YTO TIPOTrpaMMBbI MPo-
LIECCOB MOT'YT HE TOJIBKO YUTATh U3 3TOI'0 CETMEHTA, HO U BBINIOJHSITH
B Hero 3anuch. HazHaueHue nporeccaM pa3iessieMoro CErMeHTa JaH-
HbIX BbInoJiHsAeTcss OC u OyneT pacCMOTPEHO HaMu no3jiHee (B 1. 6.2).
Ceityac HaM Ba)XHO YSICHHTh, YTO 0€3 JOMOJIHUTEILHOW CHHXPOHM3A-
A TPOLECCOB HATUYHUE PA3/IEISIEMOr0 CETMEHTA IBHO HEJOCTATOYHO
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Ul X MHOOPMALIMOHHOTO B3aUMOACUCTBUA. [l TOro 4ToOBl MOKa-
3aTh 3TO, PACCMOTPHUM CIIEIYIONIYIO 3a7a4y.

JlomycTuM, 4TO MNpPOLIECC-CEPBEP BBIMOJHAET 3aMpPOChl MpoLec-
COB-KJIMEHTOB MO pacrevaTrke TeKCTOBbIX (aioB Ha mpuHTepe. [Ipu
3TOM MH(OPMALMOHHOE B3aWMOJICUCTBUE KIMEHTOB U CEpBEpa OCY-
IIECTBIISIETCA Yepe3 pasjeisieMblid cerMeHT namsatu (puc. 13). B atom
CErMEHTE PaCIMOJIOKEHA CTPYKTYpa JAHHBIX — CBSI3aHHAsl O4YEpEllb, B
KOTOPYIO MPOIECCHI-KIUEHTHI TOMENIAIOT CBOM 3alIPOChl HA 00CITYXKU-
BaHUE (MMEHa TEKCTOBBIX (hailJIOB), a MPOLIECC-CEPBEP M3BICKAET ATU
3aMpOChl U3 OUYEPEIH MO OJJTHOMY U BBIMOJIHSIET.

PaznensemMsbrii cerMmeHT

S F / Knuent 1 /

l v v -

Cepsep ° o> N
Ouepenp

Puc. 13 — Tpu nporecca pa3aensoT CETMEHT MaMsTH

\ 4

Knunenr 2

OOBIUHO B pazjensseMoil 00J1acTH MaMsITH HaXOAUTCS HE OJHA, a
HECKOJIBKO TNepeMeHHbIX. Ecnu aBa mpouecca MOryT paboTath ¢ Of-
HOW U TOU K€ IMEPEMEHHOM X, IPUYEM, [10 KPAUHEN MEPE, OAUH U3 HUX
MOYKET BBINIOJHATH 3aIUCh B X, TO TOBOPAT, YTO 3TH JIBa IIpoLecca sB-
JSAIOTCS KOHKYPUPYIOWUMU U3-32 X.

Hampumep, B paccmarpuBaeMoM IpUMEPE pa3AcisieMbld Cer-
MEHT COJICPKUT TPH MEPEMEHHbBIC: o4Yepeib (MacCHUB), a TAKXKE yKa3a-
Tenu S U F, ABISIOINECS yKa3aTeIMU HAa HAYaJIO0 U KOHEL[ OYEPEIH.
[Iponecchl-KIMEHTB KOHKYPUPYIOT U3-3a OUYEpedu, a TaKxKe u3-3a F.
JIxo00l KIMEHT KOHKYPUPYET C cepBepoM u3-3a odepenu. [lokaxem,
YTO KOHKYPHUPYIOIIHUE MPOIECChl 00513aTEIBHO JIOKHBI ObITh CHHXPO-
HU3UPOBAHBI.
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JlonmycTrM, 4TO B KAaKOW-TO MOMEHT BPEMEHHU OYEPENb MMEET
COCTOSIHHE, TIpuBeAEHHOE Ha puc. 14, a. [lycts knueHt 1 xoyer mo-
MECTUTh B OYEPEb DJIEMEHT ), a KIMEHT 2 — aneMeHT z. Ouepenb, u3-

MCHCHHAsA B PC3YyJIbTAaTC IIPABUIIBHOI'O BKIIKOYCHUS, IIPUBCIACHA HA PHUC.
14, 6.

UL —s—
°

N

’

'
S
’

I_I

6)

o—|—> 2 o—> —> n '—’| v(z) :I_’ z(v) £

S F

_>’—‘
[ ]
[ ]
[ ]

Puc. 14 — Cocrosinus ouepenu:
a) — UCXO0JIHOE; 0) — MPaBUIIbHOE BKIIFOUEHHE DJIEMEHTOB ) U Z

Ho BO3MOXeH Jpyrol MCXOJI, €CIH Y4YeCTb, YTO ONepanus
BKJIFOUEHUS DJIEMEHTa B OU€pelb COCTOUT U3 TPEX 00Jiee MEJIKUX OTe-
panuii:

1) yteHne nepeMeHHON F, yKa3bIBaIOIIEH Ha MOCIEIHUI 3Jie-
MEHT B CIIMCKE;

2) KOPPEKTUPOBKA yKa3aTellsl B AJIEMEHTE 7 Ha HOBBIN AJICMEHT;

3) 3anuck B F ykazaTessi Ha HOBBIM 2JIEMEHT.

Jomyctum, 4TO KIMEHT | ycnen BBINONHUTH onepauuu 1 u 2.
IToroM oH OBUI TIpepBaH Ha HEKOTOPOE BpeMsi, B TEYECHUE KOTOPOIO
KJIIMEHT 2 BBINOJIHWI BCce Tpu onepanuu. [lotom kinmeHT 1 cMor BbI-
NOJHUTH onepanuio 3. COOTBETCTBYIOIIUE U3MEHEHUSI OUEpPEIU MPH-
BEJICHBI Ha puC. 15. B pe3ynprare enuHas ouepenb OKa3zajlach pas3o-
PBaHHOW Ha JIBE€ HECBA3aHHBIC YACTH, YTO HEIOMYCTUMO. PaccMoTpum,
KaK 3TOT0 MOKHO U30€XaTh.
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Knuenrt 1

1) uyrenue nepeMeHHOU F' — MOJTyYEHUE 7,

2)
—» n ° % (=
; al
F

A 4

Knuent 2

1) urenue F — noayuyeHue u;

2)

—> n [ > z .—l y .—l

F

3)

—> n [ 4 g z .—l y .-1

F
Knuenr 1
3)
—> n [ > z .—l y .—l
F
Puc.15 — Bo3smoxxHoe Hpeo6pa30BaHHe oucpCau Ipru OTCYTCTBUU
CHUHXPOHU3aAlINN

Ilycte nBa mpouecca p/ U p2 KOHKYPUPYIOT U3-3a MIEPEMEHHOU
x. IIpy BBINOJIHEHUU NENCTBUA KOHKYPHUPYIOILIETO MpoLecca ¢ Iepe-
MEHHOM, KaK MPABUJIO, BBIIIOJIHAECTCS HE OJMH, a 1enas rpymnma onepa-
TOPOB COOTBETCTBYIOLIEH NporpamMMmbl. Kaxxmass Takas rpymma Hasbl-
Ba€TCsl KpUmMuueckoul cekyueili. B npUHIMIIE HUKAKUX OLMIMOOYHBIX
B3aUMOJECHCTBUN MEXy MPOLECcCaMH HE OYJIET, €CIM UM 3alpETHUTh
OTHOBPEMEHHO BBINIOJHATh CBOU KPUTHYECKUE CEKIMHU. PaccMoTpum
IMOAXOAbI 11 00eCcIIeueHus DTOrO.

[TepBriii, HanOoMEe OUYEBUIHBIA MOJAXOJ 3AKIIOYAETCS B TOM,
YTOOBI Ha BpPEMsl BBITTOJTHEHUS ITPOIIECCOM CBOEH KPUTHYECKOM CeK-
MU BOOOIIIE 3aMpeTUTh BBINOJHEHUE JApyrux mnpoiieccoB Ha I{II. Ta-
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KOW TOJXO0J] UCTIOJIb3YETCs IOBOJBHO IIMPOKO B 00pabOTUYMKAX amma-
pPaTHBIX MPEPBIBAHMM, KOTOPhIE HAa BPEeMs BBITTOJIHEHUS] CBOUX KPHUTH-
YECKUX CEKIMI MPOU3BOJAT 3alpeT BHEHIHUX (MACKUPYEMBIX) arma-
paTHBIX NpepbiBaHUM. HemocTaTok Takoro noaxoaa: AOMyCKaeTces Jie-
JIaTh 3aMPET BHEIIHUX MPEPHIBAHUI JIUIIb HA OYEHb KOPOTKOE BPEMH.
(O6paboTUMKK BHELIHUX amnNapaTHBIX MPEpPhIBAHUII MOTYT paccMmart-
pUBaThCS KaK MPOLECCHl PEATBHOTO BPEMEHH, JJISI KAKIOTO U3 KOTO-
PBIX €CTh MpeeIbHOE BpeMs peakiun). J[pyroil HeJJoCTaTOK: TaHHBIMI
METOJI MPUMEHUM JUIllb B ogHomnpoueccopusix BC. B cucreme ¢ He-
ckosbkumu LI 3anper npepriBanuit B ogaoM L{I1 He BausgeT Ha BbI-
IIOJHEeHue nporpamMm Ha apyrux LTI

Jpyroe npumeHeHue 3Toro xe noaxoaa: B cucreme UNIX BbI-
MOJIHEHUE TIpoliecca HE MOXKET ObITh MPEPBAHO B COCTOSIHUM «SApo»
JIPYTUMU TpolieccaMu. ITO 00eCleurBaeT IEIOCTHOCTh CHUCTEMHBIX
JTAHHBIX, TaK KaK padoTa ¢ 3TUMH JaHHBIMU POU3BOIUTCS MIPOLECCOM
TOJIBKO B COCTOSTHUH «Spo».

Bropoil moaxon mpeanosiaraeT 3amnpernieHUE BBIMOJIHECHUS, Ha
BpEMS BBIMIOJIHEHHS ITPOLIECCOM CBOEH KPUTUUYECKOW CEKIIMU, HE BCEX
IPOIIECCOB, a JIUIIb TEX, KOTOPbIE KOHKYPUPYIOT C HUM H3-3a ITOM ke
nepeMeHHOM. {151 3TOro nepea BX0JA0M B CBOKO KPUTHYECKYIO CEKIIUIO
IIPOLIECC TMOCHUIAET CUTHAN 3alpeTa CBOMM KOHKypeHTam. [locie BbI-
X0/la Tpolecca U3 KPUTHYECKOW CEKIHMH OH IOCBUIAET MPOIECCaM-
KOHKYpEHTaM cUrHai pazpemieHust. C Apyroi CTOPOHBI, KaKAbIN MPO-
1[ECC MEPE] BXOJOM B CBOKO KPUTHUECKYIO CEKIMIO MPOBEPSET, KAKOU
U3 JIByX CUTHAJOB OH MOJYy4YWJ MociaeqHuM. Eciau 3To curHan paspe-
HIEHUS, TO IPOIECC CaM MOChUIAET CUrHani 3arpera. HegoctarkoMm me-
TOJA SIBJISICTCS TO, YTO MPOUECCHI JOIAKHBI HAXOAUTHCA HE MPOCTO B
IPYKECKUX OTHOIIEHUSX, IPU OTCYTCTBUHM KOTOPBIX CHUTHAJIBI MOTYT
BOOOIIIE UTHOPUPOBATHCS MPOIIECCOM, & B POJICTBEHHBIX OTHOIICHUSIX,
TpeOyeMbIX JJIsl ONIpeeeHUs HoMepa mporiecca. JIpyroit HeI0CTaToOK:
nuHue 3atpathel Bpemenu LI1 npu oxuaanuu nmpoueccom I0CTyIa B
CBOIO KPUTHUYECKYIO CEKIIUIO.

TpeTuii moaxoj 3aKIOYAETCS B MCIOJb30BAHUU JJIsl yIIpaBiie-
HUS JOCTYIIOM K pa3Jeisi€MbIM MEPEMEHHBIM JIBOMYHBIX IEPEMEHHBIX
(bnaroB). Otu haaru HaXoAsATCS B pa3AeiasieMoll 0071aCTH, U KaKIbIi
U3 HUX yOPaBISET AOCTYIIOM K OJHOM MEepeMeHHOM: eciu ¢uar ycra-
HOBJICH, TO paboTaTh C MEPEMEHHOW MOXHO, a €CJIU COpPOIIEH, TO
Henb3d. [lepen BXOJOM B KPUTHYECKYIO CEKIIMIO MPOIECC MPOBEPSIET
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3HaueHue ¢uara. Ecnu oH cOporieH, To MpoIece B MUKJIE 0KUIAET €T0
ycTaHoBKH. OYEBUIHO, YTO B TEUEHHE TEKYyIIero kBaHTa Bpemenu LII1
Ipolecc AToro He aoxaercs, u Bpems LI Oyaer uctpaueno 3ps. JApy-
ro HEJOCTATOK: MPOBEPKY YCTAHOBKHU (hjiara u mepexoj B ciiydyae yc-
nexa J0JDKHA BBITMIOJNHATH OJIHA HEACIMMasl MalllMHHas KoMaHaa. Eciu
9TO HE TaK, TO BO3MOYKHA CHUTYyallus, KOTJIa TMOCJE BBIMOJHECHHUS KO-
MaH/Ibl TpoBepku (iara mpoiiecc OyJaeT MpepBaH CBOUM KOHKYPEH-
TOM, 9YTO MOKET IPUBECTH K HEMPEJACKA3yeMOMY pe3yJIbTary.

YeTBepThIil MOIXO SABISETCS Pa3BUTHEM MPEIbIAYIIETO, MO3BO-
a5 U30aBUTHCSL OT Oecrosie3HbIx 3aTpar Bpemenu LI Ha oxumanue
OCBOOOXKJICHUSI pa3lesisieMON MEepPEeMEHHON. DITO HMCIOJIb30BaHUE Ce-
MadopoB JleHKCTpHI.

Cemagpopom /leitkcmpiol S Ha3bIBAETCS 11€1asi HEOTPUIATEIIbHAS
nepemenHas S = 0; 1; 2; 3;4 ..., Ha1 KOTOPOU JOMMYCTUMBI JIBE OIIE-
pauuu:

1) v (S) — nepemenHas S yBenuuuBaeTcs Ha 1;

2) p (S) — nepemeHHas S yMeHbIIaeTcsa Ha 1, eciii 3TO BO3MOXK-
HO. Ecim §=0, TO ee yMEHBIINTH HENB3S U MPOLECC, COJEpKAIIUN
p(S), 6yner xknath (B coctosinun «CoH») 10 TeX Mop, Moka S He cTa-
HeT >0 u onepainus p(S) He CTaHET BO3MOKHOM.

Onepanuu v(S) u p(S) peann3yroTcsi Wi annapaTHo (B BUAE O-
HOM MalIMHHON KOMAaH/Ibl), UJIM MPOTPaMMHO. AJITOPUTMBI 3TUX OIle-
panuii:

p(S): ECJIN S>0
70 S&€S-1;
POAOKEHNE BBIMOJIHEHUS ITpoliecca
HWHAYE  OnoxupoBaHHe mpoiiecca mo S
BbI30B nucneryepa L1

v (S): ECIIN (ouepeap MPOLIECCOB, OKUAAOIIUX S, HEMYCTasl)
T0 ne0IoKupOBaHUE Mpolecca, 0JJOKUPOBAHHOTO MO S
HHAYE S < S+,
TIPOJI0JKEHNE BBITIOJIHEHHUS MpoIiecca

31ech AelcTBUE «OJIOKMPOBAHME MpoIiecca Mo S» 03HayYaeT, uTo,
BO-TIEPBBIX, MPOIECC MEPEBOAUTCA B cocTosiHUE «COH», a BO-BTOPBIX,
npoiecc (a TOYHEEe €ro HOMEp) MOMENIAeTCs B O4Yepeab IPOIECCOB,
KaXIbI M3 KOTOPBIX OKHUJACT 3aBEpPIICHUS CBOECH orepaiu p(S).
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Odepenb MPOILIECCOB — CTPYKTYpa JIaHHBIX, 00S3aTEIBHO MPHUCYIIAs
mobomy cemadopy. B Hell HaXOasATCsl MPOIIECCHI, OKUIAFOIINE TTOTY-
YEHUsI TOTO PeCypca, KOTOPBI KOHTPOIUPYETCS JaHHBIM ceMadopom
S. (B HameMm ciiyyae TakMM PECYpPCOM SIBIIAETCS pa3ielisiemas Iepe-
MeHHas1). B ciaydae OGiokuMpoBaHUS Mpoliecca BbhI3BIBACTCS JIUCIIETYED
LIT ¢ nensro ycranoBku Ha LI kakoro-to mporecca, 0XUIAIOIIETO
nocryna k LI1.

Ecnu cemadop S MoxeT npuHUMaTh TOJbKO ABa 3HaueHus (0 u
1), To OoH Ha3bIBaETCS 0BOUUHBIM cemadhopom. ]I CHUHXPOHU3AIUU
T1000TO YHCiIa MPOILEeCCOB, KOHKYPUPYIOIIMX MEXIYy coOON M3-3a He-
KOTOPOU NEpEMEHHOM X, JOCTATOYHO:

1) BbIIEIUTH B MpOrpamMMe KakKAOro Mpolecca KPUTHUYECKUE
CEKI[UH, KaXJasi U3 KOTOPBIX BBIMOJIHIET HEKOTOPOE JICUCTBHUE HAL X;

2) 3a1aTh HAYAJIbHOE 3HAYEHUE IBOMYHOTO cemadopa S, paBHoe 1;

3) 3anucarh Tmepes KaxJa0l KPUTHYECKOW CEeKIuel omepaTop
p(S), a nocie Hee — v(S).

3.4.4 CuHXPOHU3ALHUA KOONEPUPYIOUIMXCS MPOLECCOB

JIBa mpoiiecca, COBMECTHO MCTIOJIB3YIOIIKE OOIIYI0 IEPEMEHHYIO,
MOTYT HE TOJIbKO KOHKYPUPOBaTh M3-3a HEE, HO U KOOIEPUPOBATHCS.
Koonepupyrwuwueca npoueccel — NpoIECChl, BBITOJHSIIONME OOIIYIO
paboTy, KOTOpas 3aKJI0YaeTCa B TOM, YTO OAUH MPOLECC («ITUCATENbY)
BBITIOJIHSIET 3alUCh B OOIIYIO CTPYKTYpY JaHHbIX (Oydep), a apyroit
npouecc («4uTaTenby) BBINOJHAET CYMThIBAHUE JaHHBIX OTTyna. Ha-
puMep, B MPUBEJICHHOM paHee MPUMEPE CO CBSI3aHHOUW OYepe/blo Ka-
AKIBIN TPOIIECC-KIIMEHT SIBIISIETCS «IUCcCaTeNeM», a MPOILIECC-CEPBEP —
«uautatenem». [loatomy mporecc-cepBep o0Opa3yeT ¢ KaKIbIM MpoIec-
COM-KJINEHTOM Mapy KOOMEPUPYIOIIMXCS MPOLECCOB.

Koonepupyronmecs: nmpouecchl HYy»KIalOTCd B CHHXPOHH3AIINHU,
BO-TIEPBBIX, JIJIsl TOTO, YTOOBI MpoliecCc-MHUcaTeNlb HE 3aluchiBall B Oy-
dep Torma, Korja oH yXke MoJjoH. Bo-BTOpBIX, Mpoliecc-yuTaTenb He
JIOJDKEH unTath u3 Oydepa Torna, korjaa oH myct. Jjis mogo06HOoM cuH-
XPOHU3AIMKA MOTYT OBITh UCIOJIb30BaHbI CUTHAJIBI, HO TOPa3a0 ya00-
HEEe UCTOJIb30BaTh JJis 3TOro cemadopsl JleHKCTphl.

JIomyCTUM, 4TO HECKOJBKO MPOLECCOB-KITUCATENEC BBIOIHS-
IOT 3aMKCh PJIEMEHTOB JIaHHBIX B Oydep, a HECKOJIBKO APYTUX MPOIeC-
COB-«YUTATEJICI» BBHIMOIHSAIOT YTCHHUE DJIEMEHTOB JAHHBIX U3 3TOTO
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xe Oydepa. [Iycts eMkocTh Oydepa cocTtaBiseT n daeMeHTOB. Torma
JUISl CHHXPOHHU3AIMUA UX JEATEIbHOCTH JOCTATOYHO BBECTH JIBA CEMa-
dbopa — ST u S2. Cemadop S/ ynpapisier padotoil «mucarenei». Ero
3HAQYEHHWE €CTh YHCJIO MNYyCcThIX mo3unuii B Oydepe. Cemadop S2
yopaBisieT paboToil «uurtarenein». Ero 3HaueHue ectb YMCiO 3aHATHIX
no3uiuii B 0ydepe. IlepBonauanbusie 3HaueHus:: SI/=n, S2=0. Taxk
Kak npu pabote ¢ Oydepom Koomepupyroumecs mpouecchl 0 JHOBpe-
MEHHO SIBJISIFOTCSI U KOHKYPHUPYIOIIUMH, TO JJIsi UCKJIIOYEHUS OJHO-
BpEMEHHOM paboThl ¢ Oydepom BBeaeM ABOMUHBIN cemadop S3. Bosz-
MOYHBIE ITPOrPAMMBI ITPOLECCOB:

IIPOLECC-IIUCATEJIb:

..............

MI1: noocomosxa snemenma OAHHbIX
p(S1)
p(S3)

3aNUCb d1eMeHma OaHHbIX 8 Oyghep
v(S3)

v(S2)

nepexoo M1

..............

M2: p(S2)

p(S3)

umeHue nemeHma OaHHbIX us oygepa
v(S3)

v(S1)

obpabomxka snemeHma OaHHbIX
nepexoo na M2

3.5 UHdbopmMaLMOHHbIE B3aMMOAEUCTBUA MexXay
npoueccamu

Pazgensemas namsTh siBisieTcsa HanOosee OBICTPBIM CPEICTBOM
MEXIPOLECCHOTO MH(POPMALIMOHHOTO B3aMMOJACICTBUS, TaK Kak Mpu
ee MPUMEHEHHH, BO-NIEPBbIX, HE TpeOyercs npumeHenue BII, a Bo-
BTOPBIX, HE TPeOYyIOTCS Kakue-In0o mepeHochl AaHHbIX BHyTpu OIL
Ho Bo3HUKarOIIME NpU €€ UCII0Ib30BAHNUU TPOOJIEMbl CHHXPOHHU3ALUU
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JenaT He0OXOAUMBIM MpUMeHeHue ceMadopoB JIeHKCTphI, U4TO Cy-
IIIECTBEHHO OTPAaHUYMBAET BO3MOKHOCTU MIPUMEHEHUSI TAHHOTO CPej-
cTBa UH()OPMAIIMOHHOTO B3aUMOJEHCTBUS 1O CIAEIYIONIUM IIPUYUHAM.

Bo-nepBbix, mporpaMmbl BCEX MPOLECCOB, PA3ICIAIOIINX KaKue-
To obnactu OII, noJDKHBI coAep)kaTh MPaBUJIBHO 3allMCAHHBIE CHC-
TeMHbIE BBI30BbI p(S) u v(S). Ilpu 3TOM mporyck XoTsi Obl OJIHOTO Ta-
KOT'0 BBI30Ba WJIM HapyIICHUE MOPSAJKA UX 3aMUCH MPUBEAET K OLINO-
KaM CUHXpPOHM3alUuu. BoO-BTOPBIX, KaXIAbIM B3aUMOJCHCTBYIOLIUN
MPOIECC JOJDKEH CaM 3HaTh, IJIe HAXOAUTCA pasjeisieMas epeMeH-
Hasl, TaK KaK MCIOJIb3yEMbI METOJ CUMHXPOHU3AIMKA 00 3TOM HHYETO
He ToBopUT. [l0100HBIM TpeOOBaHUSM MOTYT OTBEYaTh TOJILKO IPO-
1ECChl, HAXOJAIIUECS B «JIPY>KECTBEHHBIX OTHOILICHUSIX». Takue oT-
HOIIICHUSI OOBIYHO MMEIOTCS Y MPOIECCOB, COBMECTHO BBITIOJIHSIONINX
CAUHYIO0 MapauieNibHYyI0 mporpammy. [pyrue napasienbHble Mpolec-
Chl HE HAXOJATCS B TaKMX OTHOILICHUSIX HU MEXIY COOOU, HU MO OT-
HOLICHUIO K pPa3AessieMOM epeMeHHoM. B 3Tom cityuae Bce onepanuu
M0 CHUHXPOHHU3AIMU JIOCTyIa K pa3feiseMoil MepeMEeHHON TOJKHBI
OBITH BBIBEJICHBI U3 MPUKIAJHON YaCTH Mpoliecca.

Hpyrue cpeactBa MH(POPMAIIMOHHOTO OOMEHa, MpeaoCTaBisie-
MbIe mpoiieccaM co ctopoHbl OC, He TpeOyIOT OT ATUX MPOIIECCOB Ka-
KOW-TMOO0 CUHXpOHU3alMU. B oTiauuue oT pazjensieMoil MmamsiTh 3TU
METOAbl MPENINOoJaratoT MEepeHoC NaHHBIX W3 00JIaCTU MaMsTH, J10C-
TYIHOW TPOIECCY-UCTOYHUKY B 00JIACTh TaMSITH, JOCTYMHYIO IPO-
neccy-norpedurento. Takoil mepeHOC BHIMOJIHAETCS BCEr/ia yepe3 00-
nactu nmamatu (OII u BII), naxoasuuecs B Benenun OC u Henocpe-
CTBEHHO HE€ JNOCTyIHble mporeccam. MubiMu cnoBamu, OC mpenoc-
TaBJISIET B PACHOPSIKEHUE MPOLECCOB UHPOpMayuonnvle Kanajivl
(puc. 16).

JIr060i1 nHGOPMAIIMOHHBIN KaHAJI TO3BOISET MOAKIFOUYCHHBIM K
HEMY IpolleccaM MCIOJb30BaTh JIBA CHCTEMHBIX BBI30BA!

YTEHUE MH®.KAHAJIA (...||...), 3AIIMCh UH®.KAHAJ(..|...)

[Ipu 3TOM Kaxabiii MHOOPMAITMOHHBIA KaHal 00JialaeT Xapak-
TEPUCTUKAMU, OTPAXKAIOIMIMMHU €TI0 MPUTOJHOCTh ISl Mepeladn JaH-
HBIX MEXy mpoiieccamu. HekoTophie U3 3TUX XapaKTePUCTHK:
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[Ipouecc A IIpouecc B
4 ! 4 !
| v , v
Yrenue| |3ammce Yrenue| |3amuce
% ; OC

Nudopman. kanan

Puc. 16 — B3aumonaeiicTBre IpoIECCOB Yepe3 MHPOPMAIIMOHHBINA KaHaT

1) nanpaenenue nepeoauu Ooanuwvix. VIHGOpMAIIMOHHBIE KaHAJIbI
JESATCSl Ha CUMIUICKCHBIC, TOIYAYIUIEKCHBICE U JyIjieKcHbie. Cum-
NJIeKCHBLIL KaHa TIO03BOJIACT TEpeAaBaTh JaHHBIC TOJBKO B OJIHOM
HaIpaBJICHUH, HOJYOYNIEKCHble — B O00OMX HAIpPaBJICHUIX HEOIHO-
BPEMEHHO, a OYNIEeKCHbLI — B 000MX HAIIPABICHUSIX OJJHOBPEMEHHO;

2) cmpykmypuposarHocmos nepedasaemvix OaHHulX. Pa3anyaror
nH(pOpMaIMOHHBIC KaHAaJbl, IepearoIie MOTOKH JaHHBIX W IIepe-
naromue coooOuienusi. Ilomok oanubix — TOCIIENOBATEIHLHOCTh Oali-
TOB, B COCTaB KOTOPOH HE BXOIAT KaKHE-TO OCOOBIC OAWTHI, MCIIOJIb-
3yeMble HHOOPMAITMOHHBIM KaHasioM. CoodugeHue — 1ocae0BaTeIb-
HOCTbH 0AaTOB, IpeaABapseMas CreIMaJIbHBIMHU CITY)KCOHBIMU OalTaMu;

3) yemouuusocms ungopmayuonrnoco karaia. bynem paznudaTh
sUPMYAIbHblE COCOUHEeHUA — YCTOWYWBBIC KaHAJbI, MpEIHA3HAYCH-
HBbIE I Mepeaadyd MOTOKAa AAHHBIX WX JJIA Tepefadu IMocienoBa-
TEJILHOCTU COOOIIEHUN, a TaKKEe O0amazpammHvle KaHabl, TIPETHA-
3HAYCHHBIC IS TIepefiauyd OTACIbHBIX, HE CBSI3aHHBIX MEXKIY COOOHU
COOOIIICHUH, HA3bIBAEMBIX 0AMAZPAMMAMU;

4) napannenvhocms nepedasaemvlx OauHbix. byjaeM pazniuyarhb
MOHOKaHaJIbl ¥ MYJbTHIUICKCHBIC KaHaAIbI. B 1F000i1 MOMEHT BpeMEHHU
MOHOK@HA COJICPKUT TI0 KAXKIOMY M3 JABYX HAIpPaBJICHUN Iepeaaqu
TOJIPKO OJTHOTHITHBIE TIepeaaBaeMble JaHHbIC. MyabmunieKcHulil Ka-
Ha1 BBITIOJHSET Ha CBOEM IEpeAaromieM KOHIe (KOHIAX) MyJibHiun-
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JleKkcupoeanue — 00beIMHEHUE JTAHHBIX, MEPEaBaEMbIX OT HECKOJIb-
KX UCTOYHUKOB. Ha mpuemMHOM KOHIIE (KOHIIaX) TaKOMl KaHajl BBbI-
MOJIHAET O0eMy1bMUNIEKCUPOGAHUe — PA3ACICHUE TEPEJAHHBIX JaH-
HBIX MEXY HECKOJIIbKUMU TPUEMHUKAMU.

B kauecTtBe mpumepa pacCMOTPUM OJHO M3 CPEIACTB MEXKIIPO-
IIECCHOT0 MH(POPMAIMOHHOTO B3aUMOJICHCTBUS — KaHaavl. HarnsaHo
KaHaJl MOKHO MPEJICTaBUTh B BUJIE TPYObl, B KOTOPYIO C OJTHOM CTO-
POHBI OJIMH WJIM HECKOJIBKO IMPOIECCOB HAMPABISAIOT (3alMCHIBAIOT)
MOCJIE0BATEIBHOCTU OalWTOB, a C JPYyrol — OJIMH WM HECKOJIBKO
MPOLIECCOB BBIOMPAIOT (CUMUTHIBAIOT) IMOCJIEAOBATEIHLHOCTH OaNTOB.
OCHOBHBIEC CBOKMCTBA KaHAMA:

1) mocienoBaTenbHOCTh OAWTOB, MOMEIIAEMBIX B KaHaJd OJHUM
MIPOIIECCOM 3a OJIHY OTEPAIMIO 3aMHCH, HE MOXKET OBITh MepeMelIaHa
C KaKOM-TO MOCIEA0BATEIBHOCTHIO OANTOB OT APYroro Mpoliecca;

2) IJIMHBI CUUTBHIBAEMBIX M3 KaHaja MOCJEA0BaTEIbHOCTEN Oali-
TOB HUKAaK HE 3aBUCAT OT JJIMH 3aIlUChIBAEMBIX MOCIIEI0BATEILHOCTEN
0aiTOB.

bosiee TouHoE ompeneneHue: Kkanan — crnenuaibHblid (aiin, 3a-
NMCh B KOTOPBIM BO3MOXHA TOJBKO C OAHOTO, & YTEHUE — C APYTOro
KoHIa. [IpuyeM omepanuu pa3auyHbIX MPOIIECCOB C ATUM (aidsioMm
CUHXpOHU3UPOBaHbl. CylIECTBYIOT /IBA TUIA KAaHAJIOB — OOBIKHOBEH-
HbIE 1 UIMEHOBaHHBIE.

O0bIKHOBEHHBLIl KAHAT CO3JIACTCA B PE3YJbTATE CUCTEMHOIO
BBI30BA:

CO3/JATh KAHAJI (|| i}, iy), (ma CU — pipe)
rae i; — nporpaMMHoe uMs (Homep) (aitna, OTKPBITOTO JIJIsl 3aMKUCH B
KaHal;

i, — HOMED (paiia, OTKPBITOTO JJIsl YTCHUS U3 KaHaja.

Takum 00pa3oM, oMH U TOT ke (hailyi-kaHall OKa3bIBAETCSl OT-
KPBIT JBaXIbl U MO3TOMY MUMEET JBa HOMepa. Ternepb Mpouecc, Bbl-
JABILHI TaHHBINA BBI30B, MOYKET 3aIIMCHIBATh B KaHAJ M CUUTHIBATH U3
HEro, MOJIb3ysACh OOBIYHBIMH CUCTEMHBIMHU BBI30BAMU ISl PaOOTHI C
daiinamu:

YTEHUE DAHJIA (i,, Ay, 1y |)), (1a CU — read)

BAITUCH DAHII (i}, Ap, 1y |)), (1a CH — write)
rae A, — HadanpHBIN aapec obmactu OIl, B KOTOpyr MPOU3BOIUTCS
yTeHue u3 (aitna-kaHana WM U3 KOTOPOUM MPOW3ZBOIUTCS 3aIllCh B
KaHal;
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Nj, — YUCIIO YUTAEMBIX (3aITUChIBAEMBbIX ) OANTOB.

KoneuHno, mporiecc co3aaer kaHaia He Il TOro, 4TOObI MOChLIATh
JaHHbIe caMoMy cebe. HamomHuM, 4TO B OJHONPOIpPaMMHOI CHUCTEME
HOMEpa OTKPHITHIX (halIOB HACIIEAYIOTCS JOUYEPHUMHU TIporpamMmamu. B
MYJIbTUIIPOTPAMMHOM CHUCTEME 3TO TOJIE3HOE CBOMCTBO MOJHOCTHIO CO-
xpansercs. [loatomy nporiece, co3aaBIINM KaHa, MOYXKET UCITOIb30BaTh
ero st MHHOPMAIIMOHHOTO OOMEHA KaK C IOYEPHUMU TIPOIIECCaMU, TaK
u ¢ Oosiee «MIIQIIUMK» MOTOMKaMu. Bo m30exaHue MmyTaHUIbl PEKO-
MEHJIyeTCsI, UTOObI B KaXJOW MporpaMMme, MCIONb3YIOUIEH KaHall, 3TOT
KaHaJ J0JDKEH OBITh OTKPBIT TOJIBKO OJIMH pa3 — WM Ha YTCHHE, WU Ha
3anuck. [loaromy BTOpO#l aitn ciemyer 3akpbiTh. B pe3ynbTare kaHan
CTAHOBUTCS CUMILIEKCHBIM. JI[pyrue CBOMCTBA 3TOrO KaHAJIA CIEAYIOT U3
3aMMCAHHBIX PAHEE CUCTEMHBIX BBI30BOB UTEHUS U 3alMCH: YCTONYMBBINA
MOHOKaHaJ JIJIsl TIEpe/lau MOTOKA JTAHHBIX.

Onepanusi YTeHUs M3 KaHalla MOKET 3aBEPIIUTHCA OJHUM U3
CJIEAYIOLIMX BAPUAHTOB:

1) mpu 4Te€HUU MEHBIIETO YKucia O0alTOB, YeM HaXOJUTCI B Ka-
HaJje, onepalus 3aBepIIacTcs yCIelHo;

2) ipu yTeHUHU OOJBIIETO YKciaa 0alTOB, YeM HaXOJUTCS B KaHa-
Je, CUMTBIBaeTCsl mMeronieecs yuciao OaiftoB. Ilpouecc cam pomxeH
00paboTaTh CUTYyalHMIO, KOTAa MOJy4EeHO MEHBIIIE, YEM 3aKa3aHo;

3) ecnu KaHaJ MYCT, U OH HE OTKPBIT HA 3alKCh HU B OJHOM M3
MPOIIECCOB, TO B pe3yJIbTaTe UTeHUs U3 KaHasa Beiaetrcs 0 6aiitos. Eciu
K€ KaHaJl OTKPBIT HAa 3aMUCh XOTS Obl B OJTHOM IPOLIECCE, CUCTEMHBIMI
BBI30B UTEHUs Oy€T 3a0JJOKUPOBaH JI0 MOSIBJICHUS B KaHAJIe JaHHBIX.

Omnepaius 3anyMcy B KaHaJl MOXET 3aBEPIIUTHCA OJTHUM U3 Clie-
IYIOIIUX BapUAHTOB:

1) mpu 3amuicu MEHBIIIETO Ynciia OANTOB, YeM MMEETCS CBOOO-
HOT'O MECTa B KaHalie, OIepalius 3aBepIIacTcs yCIEeIIHO;

2) pu 3amucH B KaHa OOJIbIIIET0 YUcia OalTOB, UeM UMEETCS B
HEM CBOOOJHOTO MecTa, BbI30B 3AITHCH ®DAMJI 6nokupyercs 10 oc-
BOOOXKIEHUS TpeOyeMOro MecTa;

3) ecnu OpoLeCC MBITAETCSA BBIMIOJIHUTH 3allMCh B KaHal, HE OT-
KPBITBI HA OJIHUM IPOLECCOM Ha YTEHHE, TO B 3TOT MPOLECC MOCHI-
naercst curian SIGPIPE. 1lo ymomuanuto curdan S/IGPIPE 3aBepiia-
€T IpoLecC.

Cyl1eCTBEHHBIM HEJOCTATKOM OOBIKHOBEHHBIX KAHAJIOB SIBJISACT-
Csl TO, YTO OHU MOTYT HCIOJIb30BATHCS JJIs1 MH(POPMAIIMOHHOTO B3au-
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MOJICHCTBUSI TOJBKO MEXIYy POJCTBEHHBIMHU Tipoiieccamu. st He
POJICTBEHHBIX IIPOIICCCOB HOMEpPa OTKPBITHIX (DAilIoB HE MOTYT HC-
M0JIb30BAaThCSl B KAYECTBE WICHTU(PUKATOPOB COBMECTHO HCITOJIb3Yye-
MBIX KaHaJoB. [[pyruM CymnieCTBEHHBIM HEIOCTATKOM OOBIKHOBEHHBIX
KaHAJIOB SABJISIETCS TO, YTO OHU CYIIECTBYIOT HEIOJITO, JIUIIIh BO BpEMS
CYILIECTBOBAHUS UCTIOJB3YIOIIUX UX MPOIIECCOB.

HecMoTpst Ha mepeurcieHHbIe HETOCTaTKH, OOBIKHOBEHHBIC KaHa-
JBI OTHOCSITCSI K CaMbIM HCIIOJIB3yEMBIM CPEJICTBAM HH(POPMAITMOHHOTO
B3aMMOJICHCTBHUS MEXKIy TpolleccaMu. B 4aCTHOCTH TakMMHU KaHajlaMu
COCIUHSIIOTCS BCE MPOIIECChI, KOMAHJIbI 3amycka KOTOPBIX OOpa3yroT
KOHBEHep, HabupaeMblil OJIb30BaTENEM B KOMaHAHOM cTpoke shell (cM.
m. 2.5.3.). B naHHOM cily4yae KaHajbl CO37aeT shell, nouepHUMH TIPolLIeC-
camMH KOTOPOTO U SBIISIOTCS MPOLIECCHI, 00pa3yIolue KOHBEep.

Ecnu tpedyercst o0ecieunts oOMeH MHMOpMAITUEd MEXIY «HE
POJCTBEHHBIMUY» TpOIIECCaMU, TO JJIS 3TOTO MOXKHO HCIIOJB30BaTh
UMEHOBAHHbIE KAHAIbl, KOTOPBIE PEamn30BaHbl HE BO Bcex UNIX-
cucteMax. VMIMEHOBaHHBI KaHall MMEET WM, AHAJIOTHYHOEC HMCHH
oObIyHOTO (haitma. DTO MM KaHaJ MOJydYaeT MPU CBOEM CO3/IaHHH B
pe3yabTaTe BBIIOIHEHHUS MPOIIECCOM CUCTEMHOIO BBI30BA:

CO3JATb UMEHHOHU KAHAJI (I, m||),  (na CU — mkfifo)

rae [ — cuMBoOJIbHOE UMs (ailna-kaHana,

m — TIpaBa JI0CTyIa K KaHally (paccMaTpuBaroTcs B 1m.4.2).

[Tocne co3manus KaHaJIa OH MOYKET OBITh OTKPBIT Ha YTCHUE WIIN
Ha 3aMKCh B JJI0OOOM YHCJIE MPOIECCOB C MOMOIILIO BHI30BA:

OTKPBITh DAUJI( || i), (1a CU — open)

rJie ¥ — peXuM paboThI mpolecca ¢ (paiiomM-kaHaaoM (YTCHUE U
(1K) 3aMuch);

[ — IporpaMmMHOe uMs (HoMmep) (aiina, yHUKaJIbHOE IJIs JaH-
HOTO TMpoIiecca.

[Iporiecc, OTKPBIBIIMKI KaHal, MOXXET HCIOJb30BaTh Jajee BbI-
30BBI YTEHHUS W 3alUCH TOYHO TaK €, KaK U MpHu paboTe ¢ OOBIKHO-
BEHHBIM KaHAJIOM.

B oTnuune oT 0OBIKHOBEHHBIX KaHAJOB MMEHOBAHHBIC KaHAJIbI
«BUIHBDY I TTob30Batelst. C oMo KOMaHAb! shell — mknod on
MOXXET CO37aBaTh HOBBbIC MMCHOBAHHBIC KaHaJbl, YTOOBI 3aTEM WHC-
MOJIb30BaTh MX JJIA CBSI3M MEXKIYy Iporeccamu. s Toro, 4ToOn! 3a-
TEM TOJICOSUHUTh KaHall K IMPOIECCy, JOCTATOYHO IEepEHAIPaBUTh
CTaHJIapTHBIN BBOJI (BBIBOJT) MIpoOIecca Ha ITOT (haiisi-KaHal.
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4 NOOOEPXKA MHOIOMOJIb30OBATEJIbCKOW
PABOTbl U CTPYKTYPA CUCTEMBbI

4.1 YnpaBneHune AOCTYyNOM nofib3oBaTens B CUCTEMY

[Tognepxka (TO e€cTh OOECIIEUeHHE) MHOTOMOJIH30BATEIHCKOM
pPabOThI CUCTEMBI BBINOJIHIETCSA, B OCHOBHOM, Ha MPOIrPaMMHOM yPOB-
He, To ectb camoil OC. [Ins 3TOro B pamkax MyJIbTHUIIPOTPAMMHOU
CUCTEMbI BBITIOJHAIOTCS JOMOJHUTEIbHBIE CUCTEMHBIE MPOrPaMMBbl,
oOecrnieunBarolie Takyw MNoanaepxkky. Haubosee obmias 3amada 1o
00€CTIIEYEHUI0 MHOTOIOJIb30BaTEIbCKOW pabOTHI 3aKJIIOYAETCS B TOM,
4TOOBI OTPAJIUTH PadOTy B CUCTEME KaXKJI0I0 KOHKPETHOTO MOJIb30Ba-
TE€JI OT BO3JAECHUCTBUN CO CTOPOHBI APYTHUX MOJIb30BATEIIEH.

MHorue OJHOMOJIb30BATEILCKUE CHUCTEMBI, HAIlpUMEp COBpeE-
MeHHble WINDOWS, nipenycmaTpuBaiOT pab0OTy MHOTHX MOJIb30BaTe-
JIEW, HO HE B MApAJUIEIbHOM, a B MOCJIEA0BATEIbHOM pexume. lloa-
JeprKKa ToCJIe0BaTeIbHOM pabOTHI MOIb30BaTENeH MpeycMaTpUBaeT
peanu3alnio HEKOTOPBIX IMPOEKTHBIX PELICHHUH, MOJYYEHHBIX MpPH
pa3paboTKe MHOTOMOJIb30BATEIBLCKUX CUCTEM, HAaUOOJIee SIPKUM TIpe/I-
CTaBUTEJIEM KOTOPBIX ABJsAeTCA cucrema UNIX.

PaccmoTtpum, kak paccmarpuBaet cBoero nosiszoBarens OC. by-
oyun «Oropokparom», Jobas OC paccMaTpuBaeT MOJIL30BATENS HE MO
€ro0 MHOTOYMCIICHHBIM JJOCTOMHCTBAM M HEIOCTaTKaM, a UCXOJd U3 He-
CKOJIbKMX (hOpMajbHBIX IMOKa3zarenell (aTpuOyToB), 3aperucTpupoOBaH-
HbIX B cucteme. lIepBbIM W3 ATUX NMPU3HAKOB, KaK BCErJa, SBIIAECTCS
nMms. JIr0o00¥ 1oJIb30BaTeNh UMEET IBAa MMEHU: CUMBOJILHOE UMS U HO-
Mep, MPUYEM KaXKIO€ U3 3TUX UMEH YHUKAIBHO B MPEJENIaxX BCEU CHC-
TeMbl. CUMBOIbHOE UMA NOAb306aAMeIA TIPETHAZHAYCHO JIJISi UCTIOJb-
30BaHUsl caMUMHU Tojib3oBaTessiMu (ripu obuienun ¢ OC), a momep
no1b306amenta, KaKk BCErJa, UCIIONB3YETCA caMOW cucteMou. Hampu-
Mep, 00s3aTeNIbHBIM MOJIB30BATEIEM B JIIOOOM CUCTEME SIBIIIECTCS Cynep-
nob306ametb i AOMUHUCIPAMOP CUCHEMDBL, IMEIOIIUN B CUCTEME
HEorpaHUYeHHbIE TTpaBa. MIMeHa »Toro noiabs3oBartes: root u (.

Bce nonbp3oBareny cUCTEMBI JENSTCS €€ aMUHUCTPATOPOM Ha Tie-
PECEKAIOIINECS 2PYnNbl noib3oeamerell (He yTaTh C TPyNIaMy Mpo-
neccoB u3 1.3.4.2). 3a cyeT BKIIIOUEHUS MOJIb30BaTElNs B IPYIITY OH Ha-
JIENIAETCS TOTIOTHUTEILHBIMU TIPaBaMH, KOTOPHIMU 00JIaJat0T BCE UJie-
HbI Tpynnbl. Kaxkgas rpymmna uMeeT ABa MMEHM, YHUKAIbHBIX MO BCEH
CUCTEME, — CUMBOIbHOE UMA 2pynnbl U Homep 2pynnbl. Harnpumep,
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aJIMUHUCTpPATUBHAS TPYIIIA MOXKET UMETh UMEHA: root u (). Nmeroniee-
Csl 31ECh COBITQJICHUE UMEH I'PYMIbI U MOJIb30BATENSI BIOJIHE JIOIMYCTH-
MO, TaK KaK KaXJ10€ U3 UMEH JOJKHO OBITh YHUKAJIBLHO TOJBKO B OJTHOM
rpyIme 00ObeKTOB (ITOJIB30BATENM WM Tpymiibl). Kaxapiii KOHKPETHBIM
MOJIL30BaTEIb MOXET ObITh OJHOBPEMEHHO YJICHOM OJHOM, JIBYX WIIU
OosbIIero yucia rpynm. ['pynmna noyib3oBaTelieid, neppasi 4 JaHHOTO
I10JIb30BATEIA, SIBIIACTCS 1JIs1 HETO HEPEBUUHOU CPYRNOU.

Eme ogun atpubyT nosb3oBatess — napoiib. Ilapons npencras-
JsieT co00M CUMBOJIBHYIO CTPOKY (03 npobenoB) u ucrnonbzyercss OC
Uil UAeHTU(UKAIMU TI0JIb30BaTeNsi B CAMOM Hayaje €ro ceaHca C
cuctemoil. [lapons BEIOMpaeTCs caMUM TOJIB30BATENIEM C YUYETOM Tpe-
OOBaHUM, CYIIECTBYIOIMMNX B KOHKPETHOM cucTeMe. XOpOIIUi maposib
JOJDKEH OTBEYaTh JBYM TpPEOOBaHUSIM: 1) JIErKO BCIIOMHUHATHCS; 2)
TpyAHO ToAOUpaThca. PaccMoTpuM Teneph BOMPOC O TOM, TJi€ Haxo-
JUTCS B CUCTEME TapOJIb MOIb30BATENS U IPYTUE €r0 aTPUOYTHI.

JIro00¥ MOAYJIb CUCTEMBI, alllIapaTHBIA WJIM TPOTPAMMHBIHI, TOC-
TONHBIN BHUMaHUA co cTopoHbl OC, 00s3aTeIbHO UMEET OJIOK yIpaB-
nenusi. baok ynpaenenua wiv deckpunmop — «HacrnopTy MOJIYJA,
cojepkamuii ero atpuOyThl. [Ipyu 3TOM KaKabiii OJIOK yIpaBJICHUS
MOXET pPAacCMaTpUBATHCS KaK CTPYKTypa JAHHBIX, MOJSIMH KOTOPOU
SABJISIIOTCS aTpuOyThl MoayJsa. Eciau B cucteme HECKOJIbKO OJHOTHII-
HBIX MOJyJIEH, TO UX OJOKH ympaBJieHUS OOBEAUHSAIOTCS B €IUHYIO
Ta0JIuIly B KayecTBe €€ CTPOK. HekoTopble M3 OJIOKOB YNpaBJICHUS
peanu3yroTcs B BUJIE HE OJHOM, @ HECKOJIBKUX CTPYKTYp JAHHBIX, Ka-
KA U3 KOTOPBIX MOXET SIBIATHCA CTPOKOW B oaHOM u3 Tadmui OC.
Ha npotspkeHun aaHHOrO mMocoOMs HaM BCTPETUTCS MHOTO pas3iiny-
HBIX OJIOKOB yIIpaBJICHHUS.

[Tonmb3oBaTtenun BC, kOHEYHO, HE SIBISIOTCS €€ MOIYJISIMH, HO,
npeactanisisg A1t OC 3HaYMTENbHBIA MHTEPEC, UMEIOT CBOU OJIOKH
yrpasiieHusi. Kaxapiii Takoil 0JI0K TIPeACTaBIISIET COOOM JIOTHUUYECKYIO
3anuch B (aiiie /etc/passwd, a Bech 3TOT daili MOXKET paccMaTpu-
BaThCs Kak TabJuIla, COAEpkKalias CBeIeHUs: 000 BCEX MOJb30BATEIISIX
cucteMbl. [TossiMA yKa3aHHOM JIOTMYECKOM 3alUCH SIBJISTFOTCS :

1) cuMBOIBEHOE MMSI TIOJIB30BATENS;

2) mapojp MOJb30BaTENsl B 3aKOJUPOBAHHOM BHJE. AJITOPUTM
KOJMPOBAHUS MapOJIsl U3BECTEH, HO OH HE MO3BOJISIET CAeNaTh oOpaT-
HBIW NIEPEX0/1 JJIA MOJIYYEHUsT caMoro naposis. B coBpemenubix UNIX-
CHUCTEeMaXxX C IIEJbI0 TOBBIIIEHUS OE30MaCHOCTH JIAHHOE TI0JIE COJIep-
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KUT HE TIApOJIb, KOTOPBIN XpaHUTCA B IpyroM ¢aise, a JIUIlb CUMBOJ
«o» WA «!»;

3) HOMEp MOJIB30BATEIIS;

4) HOMEp MEPBUYHOMN IPYMIIbI MOJIH30BATENS;

5) KOMMEHTapuH, CoJIepKaIIue HACTOSIIEE UM TI0JIb30BATENS U,
BO3MOKHO, HEKOTOpBIE NIPyTHE CBEACHUS O HeM. J[aHHOe moiie uc-
MOJIb3YETCSl HEKOTOPBIMH YTUIIUTAMU;

6) HayaJIbHBIA KaTaJor MOJb30BATENsA. DTOT KAaTajor SIBIISIETCSA
KOpHEM TojifiepeBa B (palJIoBOM CTPYKTYpE CHUCTEMBI, NMpPUHAIJIECKA-
HIEr0 IAHHOMY TOJIb30BaTENIO;

7) uMmsi ucnoaHseMoro (aiiaa nmporpammel, kotopyro OC 3amyc-
TUT Ha BBITIOJIHEHUE B KauecTBe nepBoro MK, obGciyxuBaroiiero gaH-
HOTO ToJIb30BaTeNsAl. OOBIYHO 3TO OJUH U3 Shell, HO MOKHO yKa3aTb
T00YI0 IpYyryr0 00padaThIBAIOIIYIO MPOrpamMMy, HE 3a0bIBasi O TOM,
YTO 3aBEPIICHUE JAHHOW MPOrpaMMBbl O3HAYAET 3aBEPIICHUE TEKYIIIE-
ro ceaHca pabOThI OJIH30BATENSI B CUCTEME.

®aiin /etc/passwd no cBoerr dopme sBIsSETCI OOBIKHOBEHHBIM
TEKCTOBBIM (pailioM, JOCTYMHBIM JJIsI YTEHHUS BCEM IOJIh30BaTEIISIM
cuctembl. Ho BHOCUTH M3MEHEHUS B 3TOT (Dailil MOXKET TOJIBKO aMU-
HUCTPATOp. TOJBKO OH MOKET BHOCHTh M3MEHEHUS U B TEKCTOBBIU
bailn /etc/group, conepkaiinil nepeyeHb BCEX Py MOJIb30BaTeIeh
C YKa3aHHUEM WICHOB Ka)KJ0M IPyIIIIHI.

Tenepb paccMOTpUM TOPSAJOK 3aMMCH aTPUOYTOB MOJIb30BATEIIS
BO BpeMEHH. Bo-TIepBBIX, MpeXkAe YeM IM0JIh30BaTeIh HAYHET CBOM Tep-
BbIil ceaHC paboThI B cUCTEME, aJIMUHUCTPATOP 3AMMUILIET €ro aTpuoOyThl,
BKJIFOYAsl KAaKOM-TO MEpBOHAYAIIBHBIN MMaposib, B (hailil /etc/passwd.

Bo-BTOpBIX, ceaHc pabOThI MOJIB30BATENS B CUCTEME HAUMHAETCS
C BKJIIFOUEHHS TepmuHana. CoriacHo m.3.2 mocie BKIKYEHUS TEPMU-
Hajla CUCTEMHBIN TIpollece init MOpOXKIaeT mnpoiecc shell, oocayxu-
BAIOIIMI JAaHHOTO moJsib3oBaresiss. Ho ato ynpomennas cxema. Ha ca-
MOM JIeJIe inif CHayajla TOPOXKIAECT IIPOLECC gerty, OXUIAKIINN
BKJIIOUEHHUsI TepMmuHaia. [locie 3Toro BKIIIOUEHMs MporpaMma Mpo-
1ecca 3aMEHSIETCS: BMECTO gefty 3arpyxaercs nporpamma login, xo-
TOpasi 3ampallvBaceT y MOJIb30BaTels UM U mapoib. Eciau ums 3ape-
TUCTPUPOBAHO B (paiine /etc/passwd u mapolib Ha3BaH NMPaBWIbHO, TO
login 3arpyxaeTt BMeCTO ce0si TOT shell (Miau ero 3aMeHUTENb), KOTO-
pBIM yKa3aH B MOCIEIHEM ToJie 3amucu Qaina /etc/passwd, Kotopas
COOTBETCTBYET JAHHOMY I0OJIb30BATEIIIO.



99

Taxkum 006pa3oMm, mporpamma OJTHOTO M TOTO K€ IMpoIiecca 3aMe-
HSETCS JBAXKIBl HA APYTYIO IporpamMmy: getty = login =2 shell. 910
HE TPYJIHO 00ECTICUHTh, TaK KaK JIF0Oask mporpaMma MOXKET MEPEKPHIThH
ce0st Ipyroil mporpaMMon, UCIOJIb3ysI COOTBETCTBYIOIINI CUCTEMHBIN
BBI3OB (paccmaTrpuBaeTcsa B 11.5.2). Kpome Toro, otMerum, 4to login
CpaBHHMBAET HE caMU MapoJiH, a UX 3aKOJUPOBAHHBIE BApUAHTHI. B x0-
Jie CBOEU pabOTHI B CHCTEME IMOJIb30BATENIb MOXKET 3aMEHUTH MapOJib,
VCTIOJIb3YSl YTUJIUTY passwd.

PaccmMoTpuM Temephb, Kak OCYIIECTBISIET AOCTYH B CHUCTEMY
YIAJICHHBIN MOJb30BaTEelb, COeNMHEHHbI ¢ UNIX-cucteMon He ¢ mo-
MOIUIBIO JIOKAJIBHOI'O TEPMHUHAJA, a C MOMOIIbIO JUHUM CBSI3U WM J1a-
K€ LEJION CETH NEPEeNayu JaHHbIX.

Jlnst oOecrieueHusl Takoro JIOCTyIa W3JI0KEHHAs BBIIIE CXeMa
J0JKHA OBITH CKOppeKTUpoBaHa (puc.17).

/ / / / / / Ilonwp30BaTens
AU v

X

login

(shell)
: !
rlogin rlogin
(cepsep) (KueHT)
e S 2 N \ VO T
UNIX IIceBno-
TepMUHAI

CeTtb nepenaum JaHHBIX

3amyck mpoiecca

v

v

[lepenaua undopmaruu

Puc. 17 — loctyn ynanenHoro noss3oBarens B UNIX-cuctemy
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VY IalleHHBIA TI0Jb30BATENb 3allyCKAaeT HA CBOEU JIOKAIBHOU
OBM mnporpammy rlogin (KIMeHT), KoTopas ¢ noMouipio cBoeit OC
(re obs3aTenbHO UNIX) mochlIaeT 1Mo ceTu B nporpammy rlogin (cep-
Bep) 3anpoc Ha BxoJ B cuctemy UNIX. Ilpouecc rlogin (cepsep) siB-
JSI€TCSl JOUEPHUM TPOIIECCOM TIpoliecca inif, MOpoXAaeMbIM UM aHa-
JOTUYHO TIPOIECCY gefty, HO MpEeIHA3HAYEH JJIsi OOCIYy>KUBAHUSI HE
JOKaJIbHBIX, @ yJAJICHHBIX 3alpOCOB Ha BXOJ B CHCTeMY. Tak Kak
nportieccy rlogin (cepBep) TEPMUHAN HE HYKEH, TO OH CO3/JaeTcs Mpo-
LIECCOM init KaK mpouecc-aeMoH. [locime mocTtymnieHus: Kaxaoro yjaa-
JIEHHOT'O BBI30Ba rlogin (CepBep) CO3MAET OUEPEAHON SK3EMILIAP 3a-
MEHUTENST TepPMHUHAJIA — TICEBAOTEPMHUHAN M TOPOXKAACT TOYEPHUU
npouecc login.

Ilcesoomepmunan — nporpammubii mMoaysib OC, mpenHasHa-
YeHHBIA U1 Tiepenadr WHGOpMalud MEXIy ABYMs Ipolleccamu, a
TaKXKe JIJI1 HEKOTOPOro mpeoOpa3zoBaHus 3TOM nH(opManuu. ITO mpe-
oOpa3oBaHME HYXKHO JIJISl TOTO, YTOOBI OJMH W3 MPOIECCOB, COCIMHSIC-
MBIX TICEBJIOTEPMHUHAIIOM, BBIITOIHSIICS ObI TaK, Kak OyJITO OH B3aMMO-
JEHUCTBYET C HACTOSIIIIMM TEPMUHAIOM. B Hamiem ciyyae Takum « ooMma-
HBbIBa€MbIM» TIpolieccoM siBisieTcst login. Ilepen ero coszmanuem mpo-
1ecc-oren rlogin (cepBep) MPOU3BOIUT MEPEHAIPABICHUE CTaHAAPTHBIX
BBOJIa U BBIBOJIA HA MCEBAOTEpMUHAN. Takoe rnepeHarpaBieHUE BbINOJ-
HSIETCSI OYEHB MPOCTO: JOCTATOYHO OTKPBIThH MCEBIOYCTPONUCTBO HA BBO/L
noJ1 porpaMMHbIM UMeHeM 0, a Ha BbIBOA — moj uMeHeM 1. Tak kak
login siBAsIeTCA JOYEPHUM ITpolieccoM rlogin (cepBep), TO OH HaclIeTyeT
3TH UMEHA TMICEBJIOYCTPONCTBA U OYET MOIb30BaThCSI MU TaK, Kak Oy/I-
TO peYb UJIET O HACTOSIIEM TEPMUHAIE.

[Tocne Toro, kak /ogin HAYHET BBIMOJIHATHCS, OH OyJET EeUCTBO-
BaTh KaKk OOBIYHO, TO €CTh IMPOBEPUT UM U MapOJb MOJIb30BATEINS, a
3aTeM 3arpy3ut BMecTo ce0s shell. IIpu s3ToM Bech BbIBOJ login (a mo-
ToM shell) OyneT mocTymath B NCEBAOTEPMHUHAN, U3 HETO B rlogin
(cepBep), a 3atem 110 cetu B rlogin (knueHT). BBoa login BeIMOMHSIETCS
0 3TOMY JK€ MyTH, HO B OOpPaTHYIO CTOPOHY. Tak Kak BCE MOTOMKHU
npoiiecca shell HacIeay0T OTKPBIThIE IJ1 HETO (ailibl (M YCTPOKHCT-
Ba), TO, 3aMyIICHHBIC B ONIEPATUBHOM PEKMME, OHU MOJIB3YIOTCS MCEB-
JOTEPMHUHAJIOM aHAJIOTUYHO shell.

[losicHuMm Tenepb, Kak ICEBIOTEPMHHAN BBIMOJIHAECT (PYHKIUU
HACTOAIIETO TepMUHAIA. JlOMyCTUM, YTO yJaJE€HHBIA IOJIH30BaTEIb
3aX0TeJl 0Ka3aTh BO3JACHCTBUE HA CBOU MPOIIECCHI, BHIMOJIHIEMbIE IO
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ynpasiaeHueM UNIX. JIns 5TOro oH Ha)KMMaeT OJIHY U3 KOMOMHAIui
KJIaBUIlI, paccMOTpeHHbIX B 1.3.4.2. [lonyuuB ot rlogin (cepBep) koA
ATOM KOMOWHALMM, TCEBJOTEPMHUHAT PACIO3HAET €€ W BBIIACT TOT
CUTHAJI, KOTOPBIA COOTBETCTBYET 3TOM KOMOMHAIMU KJaBuIl. Takum
oOpa3oMm, yaajeHHbIH TepMuHal aercTByeT Ha UNIX-cucremy TOYHO
TaK €, KaK U JJOKAJIbHbI TEPMUHAI.

ITocnie Toro kak moJib3oBaTesb Bomed B cucteMy, OC nomkHa
o0ecrnieunBaTh 3alIUTY PE3yJIbTATOB €ro padoThl OT BO3JACHCTBUA APY-
rUX Mojb3oBaresie. Tak Kak 3TU pe3yibTaTbl €CTh MH(POpMaIus, TO
pedb UIET O 3aluTe HH(OOPMALIMOHHBIX PECYpPCOB moJib3oBatTens. [Ipu
sToM 3amuTta uadopmanuu B Ol BeIONHSAETCS annapaTHBIMU U TIPO-
rPAMMHBIMHU  CPEJICTBAMU TOJAJECPKKH MYJIBTUIIPOrPAMMUPOBAHUA.
Uto xacaercs 3amuThl HHGOpMaIruu Ha ycTpoiictBax BII, To aTa Bax-
Heass GyHKIUs MOJJAEPKKH MHOTOIOJb30BATEILCKOM PAa0OThI BBI-
MOJHAETCA UCKIIOUnTENBRHO camon OC.

4.2 3awumTa pannos

Kaxnpii1 110J1630BaTENb, 3aPETUCTPUPOBAHHBIN B CUCTEME, UMEET
B HEW «MH(OPMAaIMOHHBIN CIE» — COBOKYITHOCTh MH(OpMaIuu, CBsi-
3aHHOW C JaHHBIM II0Jb30BaTelIeM. JTOT HWH(POPMAIMOHHBIA CIIC]T
CXEMaTUYHO MoKa3aH Ha puc. 18. Ha 3TomM puCyHKE MyHKTHPOM IOKa-
3aHa KpaTKOCpouHasi MH(opmMalus, cCBsi3aHHAsS C BBINOJHEHUEM IIPO-
nieccoB. Jlonrocpounas nHgopmarus Xxpanutcsa Ha ycrpoiictBax BII B
BUJIC (haliJIOB.

OC umeer nelio HE ¢ caMUMU TpoiieccaMu U ¢ailiamu, a ¢ ux
omoxkamu ymnpasieHusi. CTpyKTypa 3THUX JECKpUNTOPOB OyAeT pac-
CMOTpEHA HaMH B JPYTUX paszjeiiax, a MoKa JUIIb 3aMETUM, 4TO, KPO-
Me Tpoueil uHdopMali, OHU 0053aTEIBLHO COJIEPKAT UMS T10JIb30Ba-
TeJA-BIAJCIbIA, a KOKABIA AECKPUIITOP (paitia COAEPKUT elie U UMs
MOJIB30BATENSA-IPYNIIbl. JIOTHKA TOSABJICHUS 3TUX UMEH B JIECKPUIITO-
pax cuenyromniad. Bo-nepBhiX, TECKpUNTOP KOPHS JIEpEBa MPOILECCOB
(mpomiecca shell) nojsiydaer UMsl IMOJB30BATENsl Cpa3y K€ IOCIE 3a-
BEPIIICHUS BXOJa MOJIB30BATENsl B CUCTEMY. Bce MOpPOXKICHHBIE UM
MPOLECCHl HACIECAYIOT 3TO UMS U MEPEJAIOT €r0 CBOMM JIOUYECPHUM
npoueccaM. Kaxapiii aiin mojiydaeT MMs IMOJIb30BaTeIsI-Biaj1eIbIla
OT Mpoliecca, co3aaBiiero AToT ¢aia. Kpome Toro, mpu co3gaHuu
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daiina u3 ero 3amucu /etc/passwd, COOTBETCTBYIOIIEH MOJIH30BATEIIIO,
MIEPEIUCHIBACTCS MMS €T0 IIEPBUYHOM T'PYIIIIHL.

-~

3anuchk B daiine
/etc/passwd

~

3anucu B ¢aiine
/Jetc/group

Nudopmarus o

K [OJIb30BAaTEIIE J

________________________

S

-

o

~

~/

Hepeso (aitnos /

Puc. 18 — UHpopManmoHHBIH cliel] MOab30BaTENs B CUCTEME

[Tonp30BaTenb-BiIaACNCI] U MOJIb30BATENIb-TPYIINIA MOTYT OBIThH
M3MEHEHBI C MOMOIIbI0 KOMaH[ shell — chown u chgrp. B xauectBe
IIEPBOTO IMAapaMeTpa 3TUX KOMAaH] 3aIlCBhIBAKOTCS, COOTBETCTBEHHO,
CUMBOJIBHOE€ MMsSI HOBOT'O IOJIB30BATENSl WU MM HOBOW rpynrbl. B
KAueCTBE JAPYTUX MMapaMeTPOB 3aMKCHIBAIOTCA UMEHA TeX (PaliioB, 1Jis
KOTOPBIX NpOU3BOAUTCS 3aMeHa. B HekoTopeix UNIX-cucremax Ko-
MaHAbl chown w chgrp MOryT BbIAABaThCS MPEKHUM BIAJCIbIIEM
(aiisia, a B APYrux — TOJIbKO CyNEPIOIb30BaATEIIEM.

IIpu co3pmanuu (Qaiina B €ro JASCKPUNTOP 3alKCHIBAIOTCA HE
TOJIBKO HMMS MOJIb30BAaTEIA-BIA/IEIIbIa U €r0 IEPBUYHOM I'PYIIbI, HO U
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nmpaBa JI0CTyna K ¢aiay TpexX pasHOBUIHOCTEHN ero mojb3oBaTeiei: 1)
M0JIb30BaTENb-BIAJIECl; 2) TO0JIb30BATEIb-TPYyINa; 3) OCTalbHBIE
NoJIb30BaTenu cuctemel. Ilpasamu Odocmyna K ¢paitny Ha3bIBAIOTCS
dbopmbl goctymna K ¢aiiy, pa3pelieHHbIe A1 3TOrO IMOJIb30BaTelsl.
Cymepriosib30BaTellb BCEI/Ia MMEET HEOrpaHWYCHHBIC TIpaBa JOCTYTIA.
[IpaBa mocTyma OCTalbHBIX MOJIb30BATEIEH MOTYT OBITh OTPAaHUYECHBI.

PaznuyaroT OCHOBHBIEC M JOTOJHUTENbHBIE (hopMbI gocTyma. [le-
PEYMCITMM OCHOBHBIE (POPMBI JOCTYIIA K (haiy:

1) urenue ¢aiina —r ;

2) 3anuck B (aitn — w;

3) BemmosniHeHue (aitna — x. BeimonHenue ¢aiisia o3HavaeT, 4To
9TOT (paitn SIBIASETCA WCIOJTHSAEMBIM (DailioM MpOrpaMMbl U MOXKET
ObITH BBIMOJIHEH Tocse 3arpy3ku B OIl kak mamimHHas mporpamma
uiu (ailsn sIBIIETCS KOMaHIHBIM (CKPUIITOM).

Hamnpumep, cyneprnonab30BaTelb HUMEET MO OTHOIICHHIO K JH000-
My ¢aiiy HeorpaHUYEHHBIE TTpaBa JOCTYIA — FWX.

[IpuMeHHTENIBHO K KaTajory IepeduciIeHHbIe (OPMBI AOCTYyIIA
UMEIOT 0COOEHHBIN cMmbICiH. Omnepanusi «YTEHHE KaTajora» O3HadyaeT
MOJIyYeHHUE MepeyHsi UMEH (aiiioB, 3alUCAHHBIX B JAHHOM KaTaJjore.
[Tonyuenust HUKakou aApyroil uHdopmauuu o (aitnax sta popma soc-
Tyna He npenamnoiaraet. Hampumep, popma noctyna » goctaroyHa s
TOTO, YTOOBI BBIMIOJIHUTE KOMaHy shell — [s 6e3 ¢uaros, HO HE A0CTa-
TOYHA JIJIs BBITTOJHEHHUS 3TOH e KOMaHJbI ¢ (jaroM —/, Tak KaK Ha-
augre 3Toro duiara mpernosiaraeT HCIoJb30BaHUEe HWHGPOpMAIUH,
XpaHsAIICHCS HE B KaTaJiore, a B 0J0Kax yIpaBieHus (aiaaMu.

JIist mosrydeHus: JOTIOJHUTENIbHOW HMH(pOPMAIMU O JIOYEPHHUX
¢aiiyiax kaTajgora HeOOXOJUMO UMETh K HEMY QopMmy J1ocTymna x (BbI-
MoJTHEHHUE). ITa e (popma HeoOXoaMMa I TOTO, UTOOKI clieNaTh Ka-
TaJOr TEKYIIUM (C MOMOLIBIO KOMaHbl cd). bosee Toro, 4ToObI ce-
JaTh KaTajor TEKYyIIUM, HEOOXOIUMO HUMETh (PopMy AOCTyIa X KO
BCEM KarajioraM B UMEHHU-IIyTH JaHHOTO Kartajora. MlHaue B JaHHBIM
KaTaJIOT MbI HE TTOTIAJIEM.

OdeBuaHO, 4TO Il co3AaHus (aitya (B TOM YUCIIE M KaTajaora)
MBI JOJKHBI UMETH OpMY JOCTyna w (3alUCh) K POAUTEIHCKOMY Ka-
Tajgory. Jta xe ¢opma J0ocTyna TpeOyeTcs U npu yaaneHuu ¢aiina.
MoskeT mokaszaThCs CTPaHHBIM, HO JUIs ynajleHus ¢aiiaa Kakue-TO
dbopmMbI JoCcTyna K HeMy camomy He TpeOyroTcs. [Ipu atom, ecinu pop-
Ma JocTyna w K (aiiy ecTh, KoMaHAa yjaaiaeHus ¢aiina rm He BblIaeT
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Ha SKpaH JOMOJHUTEIBHOIO 3ampoca MOATBEPAUTDh yajieHue ¢aia.
Nuaue — takou 3arpoc BblaacTcs. [[pUMEHUTENBHO K KaTajaory coye-
TaHWE MPAB ¥ U X MO3BOJIACT MOJYYUTh UHTEPECHBIN 3P(DEKT, Ha3bI-
BAEMbII «TEMHBIM KaTajgorom». OH 3aKI04aeTcsl B TOM, 4TO JJISI BCEX
II0JIb30BATENEN, KPOME BJIAJIECIIbLIA, 3AIIPEIICHO YTEHUE KaTajiora, HO
paspeueHo ero BbinoiHEeHue. [103TOMYy TOJIBKO «IIOCBSIIEHHBIE
M0JIb30BaTENM, 3HAIOIINE O HAMWM4MK (ailyia B KaTajore, UMEIOT BO3-
MOXHOCTb pa0OTaTh C HUM.

Jlnst Toro, 4toObl y3HATh MpaBa JIOCTyINa K (aiaaM TEKYIIEro
KaTajiora, BOCHoJIb3yeMcsi KOMaHaou /s ¢ ¢arom -/ . [Tpumep:

$ s -l

$ -rw-r--r-- 1 vlad gro 1120 Decl5 15:03 abc.txt
d rwxr—xr-- 2 viad gro 11500 Aug28 17:38 mac

$

Nudopmanus o daitne, Bergannas UNILX, cocToOUT U3 8 KOJIOHOK.
B mepBoii mo3uiuy nepBOM KOJMOHKM 3amucaH Tui ¢aina (d — kara-
JI0T;, «-» — npouuit aiin). B ocTanbHbIX AEBITH MO3UIUIX MEPBON KO-
JIOHKM 3aluCaHbl MpaBa JOCTyNa K ¢ailily: mepBble TPU CUMBOJIA —
npaBa JOCTyIa IOJIb30BATENA-BIIaJIeNblla; BTOpPhIE TPU CHUMBOJIA —
mpaBa J0CTyNa IMOJb30BATES-TPYIIIbI; MOCIEAHUE TPU CUMBOJIA —
paBa JI0CTyIa MPOYUX MOIb30BaTEIECH.

B nmpuBenenHoM mpumepe 11 mepBoro Qaiina Biajaener] UMeeT
npaBa joctyna rw (IOHSTHO, YTO «BBIMOJIHATEY» TEKCTOBBIN (haits Oec-
CMBICJIEHHO), @ BC€ OCTAJIbHBIE MOJIH30BATENM, BKIIOYAs U YJICHOB
TPYIIIbI, MOTYT TOJIBKO YMTAaTh HH(POpManmio u3 (aitna. Yto kacaercs
BTOpOTrO (paiina (3To Karajior), To OTHOCUTEIBHO €ro Biajeiel ooa-
Ja€T BCEMM IIpaBaMu JOCTYyIla; WICH TPYyIIbl — BCEMHU IpaBamu, 3a
UCKJIFOUEHUEM 3aIHUCH, @ OCTaJIbHbIE MOJb30BATEIN MOTYT TOJIBKO YH-
TaTh (ai.

Yrto KacaeTcst OCTAIBHBIX KOJIOHOK MH(opManuu o ¢aiisiax, To B
HUX COJICPKUTCH:

1) yucno XKeCcTKuX CBSI3€M — KOJUYECTBO KATaJIOrOB, B KOTOPBIX
«3apPETUCTPUPOBAHY» JAHHBIN (AT

2) UM TI0JIB30BaTENA-BIaAebIla (paiiia;

3) uMsl I0JIH30BATENSA-TPYIIIHI;

4) nnuHa ¢aiina B 0anTax;



105

5) naTa mocneaHero u3MeHeHus (aiiia;

6) BpeMsi TIOCJIETHET0 U3MEHCHHS;

7) ums (aiina.

Brangener ¢aitta MOXXET HE TOJIBLKO BBIBECTH ITpaBa JIOCTyIIa Ha
SKpaH, HO U BHECTH B HUX M3MEHEHUsA. J[JIs1 3TOro MCHOIB3yeTCA KO-
MaHpa shell — chmod. Ee obomuii popmar:

fu| |+ [r]
chmod |g| |-| |w <umsa daitna> [<ums daiina...>]
o] |=] [x]

| al

IJIe «u» — BIAJENEL; «g» — PYIINA; «0» — OCTAJIbHbIE MOJb30BATENH;
«@» — BCE MOJIb30BATEIIH;

«+» — 100ABUTH; «—» — YIAIUTD; «=» — IPUCBOUTD.

Ipumep. Cnenyronias KOMaHAa JUIIAET YWICHOB MOJIb30BaTENsI-
rpynmsl gaina abcfile mpaBa Ha 3aMKCh U BBINOJHEHUE 3TOTO (aiina:

chmod g-wx abcfile

IIpoBepka mpaB gocTyna K (aiiiay BBIIOJHSIETCS B MOMEHT OT-
KpbITUs (paitna nporpammoit nponecca. Ecinu nonb3oBaTenb-Biiajienell
npoiiecca OJHOBPEMEHHO SIBJISIETCA U BiajelblieM (aiiina, To npuHa/I-
JICKHOCTb TOJIb30BATENSl K TrpyIie He nposepsiercs. Ecnu mosb3oBa-
TeJb Mpoliecca He ABJISIETCS BlajenblieM (aiina, To IpOBEPSETCS €ro
PUHAJIC)KHOCTh K MOJIb30BAaTENO-TpynIe. B ciiyyae npuHaaiexxHo-
CTH K TPYIIE MOJIb30BaTENb MPOIECCa HAACISIETCS MpaBaMU TPYIIIbI,
MHaue — MpaBaMu JOCTyMa K ¢aility Jyisi OCTaJIbHbBIX MOJIb30BaTEIEH.

Kpome ocHOBHBIX (hopM AocTyna (M COOTBETCTBYIOIIUX IPaB) K
daiisiam, CyIIeCTBYIOT JOMOJHUTEIbHbIC (POPMBI 1OCTYyIA, KaXKaash U3
KOTOPBIX MOXET paccMaTpUBAThCA Kak MoJaudukaTtop GOpMbl JOCTY-
11a X (BBIIIOJIHCHHE):

1) s (nst mosb3oBaTeNsi-Biaieblla (aiiyia) — TMHAMUYECKU 3a-
JaTh UMS TMOJB30BATENs IMPOLEccCa TAKUM, KaKOBO OHO y BIaJelblia
daiina. Jlannas ¢dopma AocTyna, Kak M CIEIyroIlas, ©UMEET CMBICI
TOJILKO JIJIS BBITOTHUMBIX (paiinoB. Takast hopMa goctymna, Hampumep,
MO3BOJISIET IMOJB30BATEINI0 MPOU3BOJIUTh 3aMEHY CBOEro Maposis, 3a-
nyckasi yTUIUTY passwd. Branenpriem ucnomHsiemMoro (aiina sTou
YTUJIUTHI SIBJISIETCS CYNEPIOJIb30BaTEb, KOTOPHIA OJHOBPEMEHHO $IB-
asieTca W BhazenbleM (aita maposiei. Tak Kak 3TOT UCIOJHSAEMBIN
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(aiin npenocTaBisieT CBOEMY BIIaJIeNblly (CyNepnoIb30BaTENIO) MpaBa
JOCTYIIA 7, X U S, @ BCEM OCTAJILHBIM IT0JIb30BATENSAM IPABA JOCTYIIA ¥
U X, TO IIPU €r0 3aIyCKe MPOLECC MT0JIb30BATENS 10JIy4YaeT BPEMEHHO B
KA4eCTBE MMEHHM BJAJEIbLA UM CYNEPIOJIB30BATENS U MO3TOMY MO-
KET BBIMOJHATh 3anuch B (¢aiin maposiel. EcTecTBeHHO, 4TO mpo-
rpamMma passwd HalucaHa TakK, YTO IOJIb30BATElIb MOKET 3aMEHUTh
TOJIKO CBOM IIapOJIb, HE BIIMsAS HA MTAPOJIU APYTUX MIOJIB30BATEIICH;

2) s (o5 moNb30BaTENA-IPYIIbI (pailiia) — AMHAMUYECKH 3a]1aTh
VM3 T10JIb30BaTEIA-TPYIIIBI IPOLECCa TAKUM, KAKOBO OHO Y I0JIb30Ba-
Tens-rpynnsl ¢aina. JlanHas gopma aocTyna moxoxa Ha Mpeablay-
1{y10, HO UCIIOJIb3YETCs PEXKE €€;

3) t — B HacToOsIIEe BPEMS UCIIOIb3YETCA TOJIBKO JIJISl KaTaJoroB,
paszpeniasi IoJIb30BaTeN0 YIAJIATh TOJIBKO T€ (hallibl, 151 KOTOPHIX OH
ABJIIETCA WJIM BJAJEIbLEM, WIM €My pa3pelieHa B HUX 3anuchk. Ha-
npumep, Takas popma AOCTyIa Ha3HAyaeTcsa KaTajory /tmp, npeaHa-
3HAYEHHOMY I XpaHEHHUs BPEMEHHBIX (aillioB BCeX MOJIb30BATEINEH.
Nmes hopmy noctyna w (3amuch) K 3TOMY KaTajory, M0JIb30BaTelb,
TEM HE MEHEE, HE MOKET YIAAIUTh (hailJibl APYTUX MMOJIb30BATENCH.

JU1st IpOCMOTpa JAONMOJHUTENBHBIX IIPAB JOCTYINA IO-NPEKHEMY
UCIoNb3yeTca KoManaa Is ¢ guarom -/. Ilpu Hanuuuu AOMOTHUTEIb-
HOTO IMpaBa JOCTyNa Juisi KAKOro-TO MOJb30BaTeNs (Biajaenel, rpynmna
WM OCTaJbHBIE MOJIb30BATENIN) BMECTO IPABA X, KOTOPOE B 3TOM CIIy-
yae 00s3aTeIbHO, 3aMUCHIBAETCS €0 MOJIUMDUKATOP S WIIH £.

ITociie Toro, Kak Mbl pacCMOTPEIN OCHOBHBIE METO/bI ITOAIEPK-
KA MYJbTUIPOrPaMMHPOBAHUS U MHOI'OIOJIB30BATENbCKON pabOTHI,
epeneM K paCCMOTPEHHIO YKPYITHEHHOU CTPYKTYphl OC.

4.3 YKpynHeHHasa CTPYKTypa onepauMoHHON CUCTEMDI

Ha puc. 19 npuBeneHa ykpynHeHHasi CTPYKTypa ONEPALHMOHHOU
cucrembl UNIX. OcHoBHas yactb OC, BBINOMHAEMAs B IPUBUIIETUPO-
BaHHOM pexume LI1, HaszpiBaercs aopom. IlojacucTeMsl sapa BBIIOJ-
HSIOT yMpaBjieHUE OCHOBHbIMU 0O0BbekTamu BC: mporeccamu, daiina-
MU, nepuPpepuiHbIMU YCTPONUCTBAMH, LIEHTPAIBLHBIM IIPOLIECCOPOM U
ornepatuBHOM namMmAThr0. HacTe nporpamm OC peanr3oBaHa BHE siapa.
Crona otHocarcst unrepnperatopbl komana OC (shell), a Takxke cuc-
TEMHbBIC IEMOHBI (init, getty, rlogin u T.1.).



107

i Ilonb30Barenno

/ /

/[ /[

[MpuxnaaHbie U CucreMHbBIC
CHUCTEMHBIE 00pa- JIEMOHBI

OATRIRATIOTITNE

VYrpasiieHue anmnaparypou

HuTepdeiic cucTeMHBIX BBI30BOB Snpo
: OoC
! A A :
| v v :
: QaiinioBast | | YmpasieHue !
MOJICUCTEMA mporeccamu !
Ioncucrema | Vnpasnenue
i BBOI[a/BBIBOI[a IaMsaIThIO i
i 7y |
: 4 v v i

Anmnapartypa

Puc. 19 — Ykpynuennas crpykrypa OC

Hanomuum, uto shell, kak u apyrue oopadaThIBalOIIME CUCTEM-
HbI€ U MPHUKIIAIHbIEC MPOIECCH], UMEET YIPaBIAIONIUN TEPMUHAI, TO-
3BOJISIFOLIMI MOJIB30BATENIO BIUATH HA BBIINIOJIHEHUE CBOUX MPOrPAMM.
JleMOHBI, HA00OPOT, HE MUMEIOT YIPABJISIONIETO TEPMHUHANA, YTO IO-
3BOJISIET UM >KUTh «BEYHO» ([0 Mepe3arpy3Ku CUCTEMBbI).

Bce o6pabaThiBaronue nporecchl, a TakKe JEMOHBI MOJIb3YHOTCS
yCIIlyramMH sJipa, UCTIONb3Yys JJis OOpalleHus] K HEMY CUCHEMHble 8bl-
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306b1. 110 cBOCH (hopMe KKl CUCTEMHBIN BBI30B MPEACTABISAET CO-
00l MaITMHHYIO KOMaHAy Mepeaadyu ynpaBiaeHus — call, int uau jmp.
B ongnomnporpammHuoii cucreme (Hanpumep, B MS-DOS) Bce cucrem-
HBIE BBI30BBI BBINOJHSIOTCA KOMaHIOM int (KoMaHJa npepbiBanus). B
MYJBTUITPOIPAMMHBIX CUCTEMAaX POJib 3TOM KOMaH]Ibl CKPbITa OT MPH-
KJIQJIHBIX TIpOTpamMM Onaroiapsi ”HTEp(Ecy CUCTEMHBIX BBI30BOB.

Humepdpeiic cucmemnwlx 6130608 CONEPKUT NMPOUENYPHI, 10C-
TYIHBIE I BbI30BA MPOrpaMMamMu, PACHOJIOKEHHBIMU BHE s/pa, a
TAKX€ MOJANPOTrPAMMBI, PACIIOJIOKECHHBIE BHYTPHU SJIpa U HE JOCTYII-
HBIE JUISI TAKOTO BbI30Ba. [lepBbIe MpoLeypbl NPUHATO HA3bIBATh «3a-
[IIYHIKaMU», U 00BIYHO 3TU Npoueaypbl 00beauHenbl B DLL. J1is Bbl-
30Ba «3ariyliKW» MPUKIAJAHAas TPOrpaMMa UCIOIb3yEeT OOBIYHYIO KO-
maHny call (Be13oB mpouenypsl). Ilocime Toro, kak TpeOyemas «3a-
IUIYIIKa» BbI3BaHA, OHAa cama nepekntodaer LI B mpuBuiernposas-
HBIA PEKUM, UCIIOJIb3Ysl KOMAHy int WIU jmp, 1 OAHOBPEMEHHO 3a-
IIYCKAeT CKPBITYIO MOIANPOTrPaMMYy SIPA, BBITOJHSIOMIYI0 KOOPAWHA-
1oHHbIe QyHKIUKU. CyTh 3TUX (PYHKIMI CBOAUTCA K TOMY, 4TO B CO-
OTBETCTBUU C MPUHSATHIMU TMapaMeTpaMu BbI30Ba (Kak W Jto0as Jpy-
ras, IpoLEAypa «3ariyllKa» MOJy4aeT MapaMeTpbl) OMPEAEISAETCS
NOCJEA0BATEIBHOCTh BHYTPEHHUX MPOLIEAYP SApa, MOIEKAIUX HC-
MTOJIHEHUIO.

[Tocne Toro, Kak MOCHEAOBATEIBHOCTh BHYTPEHHHX MPOLEIYP
A/lpa 3aBEpILICHA, «3arIyIlKa», BO3MOKHO, BO3BPATUT YNPABJICHUE B
MPUKJIAHYIO ITporpaMmy. Takou BO3BpAaT BHINOJHSIETCS B TOM CIIy4ae,
€CJIA BBITIOJIHAEMBIN CUCTEMHBIN BBI30OB SIBISCTCA CUHXPOHHbIM. [lpn
ACUHXPDOHHOM CUCHEMHOM 6bl306€ TIPUKJIAJHAs IporpaMma HE
JOJDKHA KJATh 3aBEPUICHUS 3alPOIIEHHON padoThI siApa, U MOITOMY
cpa3y K€ MOCJIE€ 3alyCKa CKPBITOM MOANPOrpaMMBbI Sipa «3aridylIka
BO3BpallacT YIIPABICHUE B BBI3BABIIYIO €€ IPOTPaMMYy.

O6paTuMm BHUMaHUE, 9YTO (PYHKIIMH MOJACUCTEMBI BBOJA/BBIBO/IA,
a Tak)Ke (YHKIMU yIIpaBJICHUS anmnapaTypoil He JOCTYIHBI JIJi HETO-
CPEICTBEHHOTO HCHOJIb30BaHUS B IPUKJIAJHBIX ITpOrpaMmax. ITO
OPUHLHUIUAIBHO OTJIMYAET MYJbTHIIPOTPAMMHYIO CUCTEMY OT OJHO-
POrpaMMHOM, B KOTOPOU BCE 3T (YHKIIMU JOCTYIHBI B 000 TIpo-
rpaMme.

PaccmoTpenHas ykpynHeHHas cxema nmpucyima He Toibko UNIX,
HO, C HEKOTOPBIMH OTJIWYUSIMH, U APYTUM MYJIBTHIIPOTPAMMHBIM CHUC-
TemMaM. OCHOBHOE pPa3JIM4ME 3/IECh 3AKIIOYAETCA B PACHPEACICHUH
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GYHKIIMNA MEXITy SIpOM M BHEIIHUMU TIporieccamu. B apyroit monenu
OMEPAIMOHHBIX CHUCTEM, HA3bIBAEMOW MOJICNIbI0 «KJIMEHT-CEPBEPY,
3HAUUTENIbHAS 4acTh (YHKIMHI slpa MepenaeTcs BHEIIHUM MPOIec-
caM, TO €CTh JieMOHaM. Temeps 3TH AEMOHBI CTAHOBSATCS CEpBEpPaMHU,
NpeHAa3HAYCHHBIMU 11 OOCIY>KMBAaHUSI TPUKIAJHBIX ITPOIIECCOB
(xuenToB). i MOJydeHUsT CUCTEMHOro OOCIyKHUBaHMS ITpoliecc-
KJIMEHT MTOChUTIAET COOOIIEHUE CEPBEPY, UCTIOJIB3YS SAPO KAK «IIOUTY.
[Tocne Toro, kak Tpebyemas cuctemMHas (yHKIIUS BBIMIOJHEHA, CEPBEP
MOCBUTAET OTBETHOE COOOIIEHUE, TAKXKE MOJb3YSICh «ITOYTOBBIMUY YyC-
ayramu sijpa. [lpu ucnonb3oBaHUU AaHHOW MOJIETHU SJIPO BBITIOIHSET
UL HanboJiee YacTo UCOJIb3yeMble QYHKIIMH, K KOTOPBIM OTHOCSIT-
csl, HAaIpUMeEp, Mepeaada cooOIeHUN MeXay MmpoleccaMmu uin odpa-
O0oTka mpepbiBaHuil. Takoe sApPO TMPHUHSATO HA3BIBATH MUKPOAOPOM.
3ametum, 4TO peanuzanus naHHou mozaenu OC Bo3MOKHA 0e3 h3Me-
HEHHSI TPOrpaMMHOI0 UHTEpdelica CUCTEMHBIX BBI3OBOB. [[1s1 3TOTO
JOCTAaTOYHO MOPYYHUTh MOCBIIKY COOOIIEHHUS JIJIsi CEpBEpa paHee YIo-
MSHYTOU MpOLEIype-«3ariaylike». JTa e Npoleaypa MOXKET BbIOJI-
HSTH TIPUEM OTBETHBIX COOOIIECHHI cepBepa K KIMEHTY, KOTOPBIH, Ta-
KM 00pa3oM, He 3aMeTUT 3ameny mojenu OC.

Hpyroe npunuumnuaibHoe orTimune sapa UNIX OT HEKOTOPBIX
apyrux OC coCTOUT B TOM, YTO SIAPO PA3AEIACTCA BHEMIHUMU MAPAII-
JETBbHBIMU TIPOLIECCAMU TOCIEI0BaTENbHO. TO €CTh 40 TEX MOop, MOKa
AP0 3aHSTO OOCIY>KMBAaHMEM KaKOro-TO KOHKPETHOTO Ipolecca U
3TO OOCITyKMBaHHE HE 3aBEPIUIUTCA, OHO HE HAYHET OOCIy>KHBaHUE
HUKAKOro Jpyroro mpoiecca. IIpu 3ToM Ha BpeMsi CUCTEMHOro 00-
CIY>KUBaHUSl TIpOTpaMMa sJipa «IOJCOETUHSIETCS» K MNPUKIAIHOU
nporpamMme mpoiiecca, He 00paszysi HHKaKoro HOBOTO TIpoIiecca sjipa.
Peanu3zanust Takoro mojxojia 00ecrneunBaeT 1eJIOCTHOCTh CUCTEMHBIX
JAHHBIX S]Ipa.

3amerum, 4to apo UNIX uMeeT HECKOJIBKO CBOMX BHYTPEHHUX
MPOIIECCOB sifpa, HO 3TH IPOIECCHl BBIMOJHSIIOT OOIIECUCTEMHBIC
GyHKIMY, HE IPUHUMAsT HEMOCPEICTBEHHOTO YYacTHs B BHITIOJHCHUH
CUCTEMHBIX BbI30BOB. [lns cpaBHenuss B WINDOWS-NT ocHOBHOE
CUCTEMHOE OOCITyKMBaHUE MPUKIAJTHBIX MTPOIIECCOB BBIMOJIHSIOT MPO-
IECChI s/ipa, KOTOpble, TaKUM 00pa3om, ABIsOTCS cepBepamu. [lo-
N00Has BUJOM3MEHEHHAsI MOJIENIb «KJIUEHT-CEPBEP» TPEOYET MEHBIIIE
nepeknoyeHnt [{I1 n3 omHOro pexxuma B Apyrod mo CpaBHEHUIO C
KJIACCUYECKOU MOJEBIO «KIIMEHT-CEPBEP.
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Mogenp «KIUEHT-CEpBEP» MPUMEHSETCS HE TOJBKO JJISI OPTaHu-
3allMU ONEPALMOHHBIX CUCTEM, HO W IJIs peaju3ally pacrpeesicH-
HBIX MPUKIAIHBIX Mporpamm. [Ipumepom Takol pacrpeaeaeHHO
IpOTrpaMMBbl sBJIsieTCs Tporpamma rlogin (cMm. 1. 4.1). J{ns BeImoJiHe-
HUS paclpeieICHHbIX MporpamMM TpedyeTcs moMolb co ctoponsl OC,
KOTOpasi JUisl 3TOro JOJDKHA OBbITh ceTeBOil. PaccMoTpeHHasi BbIIIE
obmas crpykrypa OC MoXkeT ObITh MCIOJIb30BaHa U JJIs Peaiu3aluu
CETEBOM ONEPAMOHHON CUCTEMBL.

4.4 CTpyKTypa ceTeBOM onepaLuoOHHON CUCTEMbI

Kparkoe omnpenencHue: cemv nepedauu OanHHbIX — COBOKYII-
HOCTh DBM, CBsI3aHHBIX KaHaJIaMHU Tepe/iladyn AaHHbIX. B o0mieMm ciy-
4yae Takas CeTh HY>KHa JJI1 TOro, YTOObI MIPUKIIAJAHASL TPOrpaMma, BbI-
NOJIHSIOIAsACS Ha oaHOM DBM, Moria ucnonb30BaTh pecypcesl (amnmna-
paTHble, MporpaMMHbie M UH(oOpmainmoHHbe) npyroi OBM. Ilpu
3TOM MOJi MPUKIIAJAHBIMU MpOrpaMMaMu OyJieM MOHUMATh HE TOJBKO
COOCTBEHHO TPHUKJIQJHBIE MPOrpaMMbl, HO U CHUCTEMHbIE 00pabdaThI-
BAIOIIME MPOrPAMMBbI, HaNpuMep YTUIUTHI (BcmomHUM, 4To OC He
OTJINYAET CUCTEMHBbIE O00padaThIBAIOIIME MPOTPAMMBI OT OOBIYHBIX
MPUKJIATHBIX IPOTPAMM).

JIroboe ceTeBo€ B3aMMOJICUCTBUE MPEIOIaracT y4acTUe IBYX
YIOAJECHHBIX JIPYyr OT Jpyra IporpaMM: KIMEHTCKOW U CEPBEPHOM.
Knuenmckaa npozpamma nenaer 3ampoc Ha MOJYYEHHUE YIAIIEHHOTO
pecypca, a cepeéepHaa npozpamma BBIIOIHAET MOJYYEHUE U UCITONb-
30BaHME 3ampaiimBaemMoro pecypca. Jlamee Oyaem HasbiBaTh OBM,
COJIEPKAILYI0 KIMEHTCKYIO NPOTpaMMy, y310M-Kauenmom, a IBM,
COZIEPKAILYI0 CEPBEPHYIO IPOrpamMmy, y3aom-cepeepom. B cocras
AH000r0 M3 ATUX Y3JIOB BXOAWUT cemesas ONepauuoHHAs CUCmeMd,
KOTOpasi MOXET pacCMaTpUBaThCA Kak paclIupeHue OOBIYHOM Jio-
kanpHOU OC.

[IpuknagHbie MporpaMMBbl, BEIITOJTHSIEMBIE B CETH, MOXHO pa3fe-
JUTh Ha JIOKAJIbHBIE U paclpelesiecHHble. Paciipenenennsie mporpam-
MBI pa3palaThIBAIOTCS CHEIUAILHO ISl BBINOJHEHUS B ceTu. [Ipume-
POM TAaKOW MPOTPAMMBI SIBIIIETCS pacCMOTpeHHas B n.4.1 mporpamma
rlogin. lpyrumu npumepamu sBisitoTcst pacnpeneneHusie CYB/I, a
TaKXe cereBble Urpbl. Kaxkmas Takas mporpamMma COIEpPKHUT CEpBEP-
HYIO YacTh U OJIHY WJIA HECKOJIBKO KIIMEHTCKUX YaCTEH, PACIIOIO0KEH-
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HBIX B PA3JIMYHBIX y3JIaX CETU. B OTIMUYKE OT JOKAIBHOU peain3auu
MOJICJIN «KJIMEHT-CEPBEP» YAAIECHHBIE MOAYJIM PAaCIpPEICICHHOW Mpo-
rpaMMbl HaXOASTC HA pasHbix DBM, u, caemoBaTenbHo, 115 iepeaa-
gy uH(OpMALIUU MEXAY HUMH HE MOTYT MCIOJIb30BaThCsl 00IIHE 00-
nactu OIl. EguHcTBEeHHBIM criocoOOM HHGOPMAIIMOHHOTO OOMEHa
MEXKJly HUMH SBJISICTCSI MCIOJIb30BaHWE WHQPOPMAIMOHHOTO KaHala,
BBITIOJTHATOIIETO TIepeaady cooOmiennit (cm. 1m.3.5).

Tak Kak KJIMEHTCKAasi U CEpBEPHAsl YACTH PACIPEACICHHON MPO-
rpaMMbl BBITIOJHSIOT OOIIyI0 padOTy, TO 3TU JABAa MOJIYJISI JTOJKHBI
«0o0maTeCsa» Ha MOHSITHOM UM O0OMM si3bike. IHBIMU CJOBaMU, OHH
JOJDKHBI BBITIOJTHATHCS COTJIACHO OOIEMY aJrOpUTMY B3aUMOJICUCT-
BUS. BCIIOMHUM, 4TO aJITOPUTM B3aUMOAEUCTBHUS JBYX COCEIHUX MO-
IyJieil Ha3bIBaeTcsi unmepgheiicom. Tak Kak yJal€HHbIE KIUEHT H
CepBep HE UMEIOT OOIIEH IpaHUllbl, TO MOHATHE UHTEpderica MEXKITY
HAMU HE UMEET CMBICIIA. JTO MOHITUE 3aMEHACTCA MOHATHEM MPOTO-
KoJa. Ilpomokon — anroputM B3aMMOIEUCTBUS MOLYJIEH, YIAIEHHBIX
apyr ot apyra. [IpoTokos B3auMOAEHUCTBUS KIMEHTCKOW U CEPBEPHOM
yacTel pachpeiesieHHOM MporpamMMbl OyJeM Ha3bIBaTh Jajee mpu-
Knaouvim npomokosom. Ilono6Ho wuHTEpdENCY, TPOTOKOJI HMEET
CTaTUYECKYI0 U JTMHAMHUYECKYIO0 YacTu. Cmamuka npomoko.ia onv-
ChIBAE€T COCTaB U CTPYKTYpPY MH(OPMAIIMOHHBIX KOHCTPYKIIHI, KOTO-
pPBIMU MOTYT OOMEHUBATLCA MApTHEPHI 10 Auanory. Junamuxa npo-
MOKONa PETIIAMEHTUPYET MOPANOK BbIJIAYM 3TUX KOHCTPYKIMUA OTHO-
CUTEIIBHO JIPYT APYyTa W, BO3MOHO, BO BpEMEHH. B 3aBUCUMOCTH OT
peanu3alnuy NPUKIAJIHOrO MPOTOKOJA B PACIPENCIECHHON NPOrpaMMe
CYIIECTBYIOT JiBa OCHOBHBIX MOJIX0/a K pa3pabOTKe TaKUX MPOTPaMM.

B nepBoM u3 moaxoA0B CTaTUKA U JUHAMHKA MTPUKIATHOTO MPO-
TOKOJIa pacIpeeieHHON MporpaMMbl peaiu3yloTcs €€ pa3padboTyu-
Kamu 0€3 UCIMOJb30BaHUS KaKOW-TO 0CO00M MOMOIIU CO CTOPOHBI CHC-
TEMHBIX OporpamM. EMMHCTBEHHAs AOMOJHUTENbHAS MOMOIIb, KOTO-
past TpeOyeTcs pU BBIIIOTHEHUN PACTIPE/IEICHHON MPOrpaMMBbl OT ce-
teBbIX OC, — npeocraBiieHUe i MH(POPMAIIMOHHOIO KaHaa, BIIOJI-
HSIOUIEr0 Mepefavyy yJIalleHHbIX cooOuieHuid. Jlomyctum, 4To Takou
KaHas npeaoctasisieT Mmoayib OC — mpancnopm coobuienuii (puc.
20). Peanuzanusi J7aHHOTO MOJTYJIsl BBIXOJUT 32 paMKH JJAHHOTO Kypca,
U JJIs HAC BaYKEH JIMIIb TOT (haKkT, YTO MOAYJIb TPAHCIIOPTa 0OECIeyu-
BaeT Iepeiady cooOIeHus: Tpe0yeMoMy yIaICeHHOMY MPOrPaMMHOMY
POIIECCY.
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i Ilonb30Barenn

[IpuknagHoi
MPOTOKOJI
Ilpuknaggas  / g ____________ [Tpukiiagnas
(KIueHT) (cepBep)
CereBas CereBas
oC oC
JlokanbHas Tpancnopt Tpancnopt JlokanbHas
OoC COOOIIICHUH COOOIICHUIMA oC
A
\ 4 \ 4 A
Iy Cetb nepenaun TaHHBIX Iy

Puc. 20 — BeInonHeHne pacnpeneneHHoN IporpaMMbl B CETH

Bropou noaxon K peaimzaunu pacrpeacaieHHON MporpaMmbl Ha-
3bIBAETCA YOAIEHHBIM 8b13080M npoyedyp — RPC (remote procedure
call). B aTOoM nojxoje nNpuKiIagHas IporpaMma oCBOOOXI€HA OT BBbI-
MOJIHEHUSI MPUKJIIAJHOIO MPOTOKOJIA 3a CYET TOrO, YTO KIMEHTCKAas
4acTh MPOTPaMMBbI BBITIOJIHSET HYKHBIE €11 TOAIPOrPaMMbl CEPBEPHOM
YaCTH, WCIOJIb3ysl OOBIUHBIC JIOKAJIBHBIE BBI3OBBI MPOIEIYP C MOMO-
b0 KOMaHJbI call. ITO HE O3HAYAET, YTO MPHUKIATHOU IMIPOTOKOJI Te-
1epb BOBCE HE HYKEH. [IpOCTO 3TOT MPOTOKOA BEIHOCUTCS 32 MPEAEIIbI
MPUKJIAJHON NPOrpaMMbl U BBITMOJHSIETCS BBI3bIBAEMBIMU €10 CUCTEM-
HBIMM TTOAIIporpaMmamMi (puc. 21).

IIpyn mpoexkTUpOBaHUM pPACHPENCICHHOW NPOrpaMMBbl MPOU3BO-
JIATCSL pAacIpeNCICHUE €€ MOANPOrpaMM MEXKIy KIMEHTOM U CEpBE-
poMm. Bce mpouenypsl cepBepa, KOTOPbIE MOTYT NOTPEOOBATHCS KIIU-
€HTY, HYMEPYIOTCS, U IS KaXKJIOW U3 HUX CO3LAIOTCS JIBE MPOLIETY-
PBI-3aTIyIIKHA, OJHA W3 KOTOPBIX IMOJICOCAUHSETCS K Mporpamme-
KJIIUEHTY, a Jpyrasi — K cepBepy. Takoe CBS3bIBAHUE BBITIOIHSAETCS WU
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CTaTUYECKH, UM JUHAMHUUYECKHU. B 1epBoM cirydae 3ariyiika siBjaseTcs
MOAyJieM 00BIYHOM OMOJIMOTEKH, a BO BTOPOM — MoayJjieM DLL.

i Ilonp3oBarennp

[Tpuknaguas [Tpuknagxas
(KJIUEHT) (cepBep)

4 A

[Ipouenypa — [Ipouenypa —
3ariryIka 3ariryIka
5 [TpuxnagHou
! IIPOTOKOJI :
Peammzanms | _________ S _________ | Peamusanus
MIPOTOKOJIA MIPOTOKOJIA

CereBas CereBas

v oC oC
JlokanbHas Tpancriopt Tpancnopt JlokanpHas
oC COOOIIeHUI COOOIIEHUH OoC

A
A 4 A\ 4
Iy Cetb nepenaum JaHHBIX Iy

Puc. 21 — Pacnipenenennas nmporpamma ¢ yIaJICHHBIM BbI30BOM IPOLIEAY]P

JlonmycTuM, 4TO B HporpaMMme-KIUEHTE TpeOyeTCs BhI3BaTh Ka-
KYIO-TO YJQJICHHYI MpOUEAypYy, HNpUHAICKANIYI0 IporpaMmMe-
cepBepy. Toraa KIMEHT BbBI3BIBAET CBOIO JIOKAIbHYIO MPOILEAYPY-
3aryIylIKy, UMEIOIIYI0 TOYHO TakoM ke mHTepdeiic (UMsi mpoueaypsl
U COCTaB MMapamMeTpoOB), KAK W HACTOAIIAS yAalieHHas npouenypa. Ja-
Jee 3ariylika MPEeJCTaBIseT MOJy4YeHHBIE €10 MapaMeTpbl B CTaH-
JAPTHOM BHUJIC W TIEpe/laeT UX, a TaKKe€ CBOW HOMEP B CHUCTEMHYIO
IpOLEAYPY, OTBETCTBEHHYIO 33 peajv3aldi0 MPUKIAJIHOTO MPOTOKO-
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Ja. DTa mpoueaypa OINpEenessieT CETEBOM aJ[pec CEPBEPHOM YacTH
MPUKJIAHON MPOrpaMMbl M OTIIPABISET MO 3TOMY aApecy COOOIICHNE
(c moMoIIbI0 MOJYJIS TpaHCHOpPTa), CojeprKaliee Homep Tpedyemoi
IIPOLIEYPHI CEPBEPA U 3HAUCHUSI €€ BXOIHBIX apaMETPOB.

B y3ne-cepepe Molynb TpaHCHOpTa MEPEAAET MOJIYUYEHHOE CO-
oOllleHUE Mpoleaype, OTBETCTBEHHOW 3a peaau3alyio MPUKIaTHOTO
IIPOTOKOJIA, KOTOpas MO HOMEPY IPOLEAYpPBI CEpBEpPa OIPEAEIISIET
TpeOyeMyto 3ariyliky U UHUIUUpyeT ee. [lamee 3armymika mpeoodpa-
3yeT MOJYYECHHBIE MapaMeTphl B OOBIYHBIA (QOpMaT U BBI3BIBAET IO
UMEHHU (C TTOMOIIbI0 KOMaHIbl call) HACTOSIIYIO MPOLETyPy cepBepa.
Korna sta nponeaypa 3aBepiinTcs, 3ariylika NOJIYyYHUT €€ BbIXOJHbIC
nmapamMeTpbl U MEepeaacT X B MPOUEAYPY, OTBETCTBEHHYIO 3a IIPHU-
KJIaIHOW MPOTOKOJI, JUIsl IEpelaur B y3€J1 KIMEHTA.

B y3i1ie kiiMeHTa noy4eHHbIEC BBIXOAHBIE TAPAMETPhI MOCTYAIOT
B 3arJIyLIKy, KOTOpas, BO3Bpalllas yIpaBJICHUE B MPOrPaMMY-KIHECHT
(c MOMOUIBIO MAIIMHHOW KOMaH[Ibl 7ef), OMHOBPEMEHHO IEPENAECT B
HEE W 3TU NapaMmeTphl. B pe3ynprare mporpaMmMma-KJIHMEHT UMEET JI€JI0
TOJIBKO CO CBOEH JIOKAJILHOW 3ary1yIIKO#, HE 3aMeydast BCE JEUCTBUS 110
B3aMMOJICMCTBHIO C cepBepoM. HecMoOTpst Ha TO, YTO MPOUEAYPHI, OT-
BETCTBEHHBIC 3a MPUKIATHON MPOTOKOJI, SIBJIISIFOTCA CUCTEMHBIMU, OHU
He BIA0TCA YacThio OC, a MOACOEOUHSIOTCA K 4acTsIM NPUKIAJHOU
porpaMmbl (KJIMEHTY U cepBepy) kak Moaysv DLL.

HoBrie Moy JOJKHBI OBITH BKJIIOUEHBI B ceTeByt0 OC B TOM
cilydae, Korja oHa OOCIyXHBAaeT JIOKaJbHbIE (HEpacHpeeICHHbIC)
NPUKIAJHBIE TPOrpaMMbl. PaccMOTpUM HECKOJIBKO MPUMEPOB TaKHUX
MPUKJIAIHBIX POTPAMM U UCIIOIB3YEMBIX MU YIAJICHHBIX PECYPCOB:

1) nonmycTuM, 4TO MOJB30BATENSI UHTEPECYET COACPKUMOE Mar-
HUTHOTO JIMCKa, MpUHaQiexallero yaaimeanon 9BM. B atom citydae B
Ka4ueCTBE MPUKJIIAHONU MPOrpaMMbl MOKHO pacCMaTpUBATh YTHINTY [s
(B8 UNIX) vnu dir (8 MS-DOS), a B KauecTBe yIaJIECHHOTO MH(pOpMa-
MOHHOTO pecypca — COJEPHKMUMOE KOPHEBOI'O KaTajaora COOTBETCT-
BYIOIIIETO MATHUTHOTO JIMCKA;

2) eciid MOJB30BATENb XOYET pacleyaTarbh COJIEPKUMOE CBOETO
TEKCTOBOTrO (paiija Ha MpUHTEPE, CBA3aHHOM ¢ ynainenHod OBM, 1o B
KA4eCTBE MPHUKIATHON MPOTPpaMMbl BBICTYIIAET yTUJIWTA TNE€YaTH, a B
KA4yeCTBE yJaJIEHHOT0 allllapaTHOro pecypca — NpuHTEP;

3) mycTh TOJIB30BATEIb XOUYET BHIBECTH TEKCTOBOE COOOICHUE
Ha DKpaH, NpuHaiexkamuii gpyroit 9BM. B aTom citydae B kauecTBe
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MPUKIAJIHON NpOorpaMMbl MOKHO PacCMaTpUBATh MNPOCTYIO YTHIIUTY,
BBITIOJTHAONTYIO TIEPEHOC CUMBOJBHOUW CTPOKH C KJIaBHATyphl HA JK-
paH. [Ipu 3TOM 3KpaH ABISETCS YIaJICHHBIM alllapaTHbIM PECYPCOM.

Bo Bcex mnpuBeNEHHBIX MNpHUMEpPAX MNPUKIAIHAS MporpaMmma
MPECTaBISIET COOOM OOBIYHYIO JIOKAJbHYIO MpOorpaMmy, HE MpeaHa-
3HAQYEHHYIO JIJIsi CETEBOr0 MCIoJib3oBaHus. Kpome Toro, kaxmou jo-
KaJIbHOW TporpamMme TpeOyeTcs BBINOJHUTH KaKUE-TO OIepaluu C
yAaJdeHHbIM (paiisioM (yCTpONCTBO BBOJIa-BhIBOAA — ToXke (paiin). Jlis
TOro, 4TOOBI NOJ00HAsI JTOKAJIbHAs MporpaMMa MOIJia MOJIYyYUTh JOC-
Tyl K ynajleHHOW (QaiinoBoil cucreme, ceteBas OC moibKHA cojnep-
KaThb MOJYJIM, OOECIEUMBAIOIINE B3aUMOJICUCTBUE MEXIy HuUMH. B
3aBUCUMOCTH OT TOTO, KaK Peaju30BaHbl 3T MOJYJIH, OyleM pasiiu-
yaTh JBa crnocoba peanuzanuu ceteBoit OC. B mepBoM U3 3THUX CIIO-
co00B 00a MOJTyJIsI, 00ECIICUNBAIOIIUX CETEBOE B3aUMOCHCTBUE, BXO-
1T B coctaB siapa OC. Tak kak B JaHHOM METOJ/I€ YUUTHIBAIOTCS OCO-
OeHHOCTH peanu3aiuu (ailsloBOM CUCTEMBI, TO OH OYyJIeT pacCMOTpPEH
nmo3xe B 1.7.3.

Hpyroii cnoco0 peanuzauuu cereBoit OC npeamnonaraer, 4yTo, 1o
KpalHEW MeEpe, OJIMH W3 B3aMMOJICMCTBYIOIIMX CHUCTEMHBIX MOIYJIEH
HaxoauTcsa BHE sijpa cBoeit OC. IIpu 3ToM B KayecTBE TaKOTO MOYJIs
B y3JIe-KJIMEHTE UCIOJb3yETCA YIPaBIISIOIIas MOANporpaMmMa — peau-
PEKTOp, a B y3Je-cepBepe — npolecc-ceprep (puc. 22).

Peoupekmop — noanporpamma cereBord OC, BBINOJHSIOIIAS
00pabOTKy TE€X CHCTEMHBIX BBI30BOB W3 MPUKIAIHBIX MPOTpaMm, KO-
TOpbIE€ TPEOYIOT BHIMIOJIHEHUS ornepanuil ¢ ¢ainaMu (B TOM YUCIE U C
yCTpOMCTBaMU BBOJIa-BbiBOMA). Ecnu (aitn, ynoMsiHyThId B JaHHOM
BBI3OBE, SIBJISIETCS JIOKAIbHBIM (HAXOAUTCA B TOM K€ Y3J€), TO CHC-
TEMHBIN BBI30B HAIPABIISIETCS [JIS1 BBINOJHEHUS B CBOIO JIOKAIBHYIO
OC. Ecnu tpebyemblil (aili HaXOIUTCST B KAKOM-TO JIPYTOM Y3Ji€ Cce-
TH, TO PEAUPEKTOP MOCHUIAET B 3TOT y3€J] COOOIIECHUE sl CEpBEpa
(baiiyIoBOM CUCTEMBI ¢ MPOCHOOH BBIMIOJHUTH TPEOYEMYIO OTIEPAITHIO.

Peanuzanus pegupekropa 3aBUCUT OT Tuma JiokaabHo OC. Ha-
npumep, B cpene MS-DOS peaupekTop MOXKET ObITh pealiu30BaH B
BHUJIE PE3UIAEHTHOW MPOrpaMMBbl, EPEXBATHIBAOIIECH CUCTEMHBIE BBI-
30BBI (MMPOrpaMMHBbIE TIPEPBIBAHUS), NPEeAHA3HAYCHHbBIC IS UHUIIUH-
poBanus ¢ainnoBoit moacucteMbl. Eciam nokansHOM OC sBisieTcs
UNIX, TO peIupeKkTop MOXKET ObITh peaii30BaH Kak MOJNpOrpaMma
s/pa, 3armycKkaemasl u3 uHrepderica CHCTEMHBIX BBI30BOB IMPU MOCTYTI-
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JICHUU 3ampoca Ha paboty ¢ ¢aitnamu. [Ipu 3TOM, Kak U Apyrue mo-
IpOrpaMMBl SI/Ipa, PEIUPEKTOP IMOJACOCAUHSASTCS K MporpamMme IMpo-
11eCCa, BBIJABIIET0 CHCTEMHBIN BHI30B.

% Ilonb30Barenno

[IpuknanHas
mporpaMmma

______________________________ [IpuknagHou
CereBas IIPOTOKOJI CereBas
oC Penupexrop <§ ------- > Cepsep @C oC
JlokanbHas Tpancnopr Tpancnopt JlokanbHas
oC COOOIIEHUH COOOIIeHU ! OC
A
A 4 \4
Iy Cetb nepenaum JaHHBIX Iy

Puc. 22 — CereBoe 00ciykuBaHUE JOKAIbHOW MPUKIIATHON MPOrpaMMBbl

Cepesep ¢haiinosoit cucmemupl — tiporiecc (A€MOH), MpeIHA3HA-
YEHHBIN ISl BBITIOJIHEHUS YJIAJICHHBIX CUCTEMHBIX BBI3ZOBOB. OJTOT
MPOIECC UHUIIUUPYETCS TIPU MOCTYIUICHUU COOOIIEHUSI OT KaKOIro TO
yIaJ€HHOTO peaupexTopa. Tak Kak MpaBOMOYHOCTb oneparnuii ¢ ¢aii-
JJAMH 3aBUCUT OT UMEHHU NOJIB30BATEINS, TO 3TO UMS ABJISECTCS MPEAME-
TOM 00CYXIeHUS MEXy peaupekTopoM u cepsepoM OC. MmMenHo oT
3TOr0 UMEHU cepBep OyJeT BbIAaBaTh CUCTEMHbIE BBI3OBBI s (haii-
noBou noacucteMsl cBoen JIokaabHOU OC. IloydeHHbIe pe3ynpTaThl
B BHJIE COOOIIEHUI OYIyT MEPECHIATHCS PEIUPEKTOPY.

Penupextop u cepep «0eceayroT» Apyr ¢ IPpyroM B COOTBETCT-
BHEM C HEKOTOPBIM MPUKIATHBIM IPOTOKOJIOM. DTO MOXET MOKA3aTh-
Csl CTPAHHBIM, TaK KaKk 00€ 3TU MPOTPAMMBI SBJISIIOTCS CUCTEMHBIMH, a
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PEIUPEKTOP Na)XKe MPUHAIICKUT saaApy. lIprunHa 3TOrO 3aKmrodactcs
B TOM, YTO B JAHHOM CJIy4a€ TEPMHUH «IIPUKIAJHON» O3HAYAET «HECE-
TEBOM», a 3TO 03HAYaeT HEy4yacTUE IAaHHOI'O IIPOTOKOJIA B TPAHCIOP-
TUPOBKE UHGOPMAIUH 10 CETH.

B paccMOTpeHHOM BhIIIE CXEME MPEANONArajioch, YTO KOHKPET-
Hast DBM sABisieTCS WM y3JI0M-CEPBEPOM, WIIH Y3JIOM-KJIMEHTOM, y4a-
CTBYIOILIMM B PEAJIM3alUU OJHOM U3 TPEX CXEM B3aUMOJIECUCTBUA yJa-
JICHHBIX MIPOrPAMMHBIX MPOLECCOB. B NEUCTBUTEIBHOCTH, OAUH U TOT
K€ y3€JI MOXKET BBIMOJIHATh (DYHKIMU U KJIMEHTa, U CEpBepa, OJHO-
BPEMEHHO BBITIOJIHSS KaK OOCITYKUBAHUE «UYKHX» MPUKIATHBIX MPO-
rpamMM, TaKk U 0O0pallasch B CETh C LIEJIbIO OOCITY>KUBAHUS «CBOMX)
nporpamM. [Ipu 3TOM pa3iIMyHbIE KIUEHTHI U CEPBEPHI B TAHHOM Y3J1€
MOTYT UCHOJIb30BaTh Pa3HBIE CXEMbI CETEBOTO B3aUMOICUCTBU.
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5 NMOACUCTEMA YNPABJIEHUA NPOLECCAMMU

JlaHHasi moACMCTEMa 3aHMMAET IEHTPAIbHOE MECTO Cpeau IOoJ-
cucteM OC, BBITIONHSS Pa3IMdHbIe (PYHKITUN 110 0OCCIICUCHHIO CYIIIECT-
BOBaHMS IIporieccoB. B 1. 3.2 ObUIO MPUBEICHO KPAaTKOE OINpe/ieiieHHe
polLecca, COrJIaCHO KOTOPOMY IMPOIIECC €CTh OAHO BBIMOJHEHUE MOCE-
JIOBaTEJIbHOW TporpamMMebl. boiee moapoOHOe ompeneneHue: npoyecc —
nocJie/IoBaTeNIbHAs MporpaMma, pacrojararoiias OKpy>KeHUeM, J10CTa-
TOYHBIM JIJIsI CBOETO BBIMOIHEHUSI. OKpysceHue npozpammsl 00pazyroT
CUCTEMHBIE MPOTPaMMbl U CHUCTEMHBIE CTPYKTYpPbl JAAHHBIX, 0OCITY>KHU-
BaIOIIME JAHHYIO TIporpamMmy. Tak Kak 3TU MPOrpaMMbl U CTPYKTYPBI
JQHHBIX PEATIU3YIOT BUPTYAJIbHYIO MAllMHY IMPUKIIAJHOW MPOrPaMMBI,
TO MOXKHO CKa3aTb, YTO Mpouecc — MOciaeaoBaTelIbHas IporpaMma, 3a-
Ipy’>K€HHas B CBOIO BUPTYaIbHYIO MAIIIUHY.

5.1 CocTosiHuA npouecca

SBnssich BaXHEHUIIMM OOBEKTOM ympasiieHHs co cTopoHbl OC,
MPOIECC MOXKET HAXOJUTHCS B COCTOSIHUSAX, M300paKEHHBIX Ha PHUC.
23. IIpu aToM ayru 0003HAYAIOT NEPEXO0IbI MEXKAY COCTOSIHUSMHU, a Ha
Jyrax MPOCTaBJICHbI MPUYUHBI MEPEXO0J0B. DTU MNPUYUHBI OBIBAIOT
JIBYX TUIIOB — CHUCTEMHBIC BBI30BBI, BBIJIABAEMbIC HJIU MPOIECCOM-
OTIIOM, WJIM CAMUM IMPOLIECCOM, WU COOBITHUS, MPOUCXOJISAIINE BHYTPHU
anpa OC v NpUBOASIIME K 3aIYyCKY KAKUX-TO MOAIPOTrpaMm sipa.

Co3znanue npoiiecca BhINIOJIHSIET Ipoliecc-otel. Hanpumep, ecinu
BbI 3aI1yCKAeTe KaKy0-TO MPOrpaMmy U3 KOMaHIHOU cTpoku UNIX, 10O
MPOIIECCOM-OTIIOM SIBJISIETCS TOT Mpoluecc-shell, B nuaiore ¢ KOTOPbIM
BbI 3aMlyCKaeTe JJaHHYIO0 mporpammy. JlJisi co3gaHusi HOBOTO Ipoiiecca
MPOIIECC-OTELl UCTIOJIB3YET CUCTEMHBIN BBI30B:

CO3/JATb_IIPOLIECC( || iy), (ma CU — fork)

IJI€ i, — HOMEP HOBOIO IpolLecca.

B pesynbTaTe BBIIOTHEHHUS SIAPOM MEPBOMl a3bl JAHHOTO CHUC-
TEMHOI'O BbI30Ba HOBBIM MPOLIECC OKa3bIBaeTcsl B cocTtosHuu «Co3-
JaH». JTO MEPEXO0IHOE COCTOSTHUE: MPOLIECC YKE CYLIECTBYET, HO €I
HE TOTOB K 3aITyCKYy.

B pesynbTaTe BTOpO#l (Da3bl BHINOIHEHUS CUCTEMHOI'O BBI30BA
MPOIIECC OKa3bIBAETCS B COCTOAHUU «I'0TOB». B 3TOM COCTOSIHMM OH
oOylagaeT BceMu pecypcamu, 3a uckiatouenuem LI1. B pesynbrare BbI-
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IIOJIHEHUST TIOAIPOTPaMMBbl SiIpa, HA3bIBAEMON Oucnemuepom, Ipo-
rpaMma IpoLecca HAUYMHAET BbINOJHATHCA Ha {11,

CO3JATh IIPOIIECC
(npoyecc-omey)

!
C Cozoan )
|

CO3/]ATh IIPOILIECC
(npoyecc-omey)

C T'omoes Q 3adaua )
A

cnemuepusayus \
nemuep)

Cucmemmvie 6vb1308bl
Bo36pam HUcknrouenus
(caM npoyecc)

Ocsobooicoenue pecypca

Omcymcemeue pecypca
C Con ) I Aopo

|
3ABEPLINTH TIPOLECC

(cam npoyecc)
Cuenan om dopyeoeo npoyecca

2
C 3ombu )
|

HHDOPMAIIMA 3ABEPIIIEHUA
(npoyecc-omey)

\
' Omcvm-em s

~

Puc. 23 — Cocrostnus npoiiecca
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Ecnn Ha mpoueccope BBIOTHAKOTCS KOMaHIbl CaMOW TPUKJIIA]I-
HOM MpOrpaMMmbl, TO MPOILECC HAXOAUTCA B COCTOSAHUU «3ajadar.
OTOMY COCTOSIHMIO COOTBETCTBYET HAaWMEHEE ITPUOPUTETHOE COCTOSI-
Hue anmaparypsl L{I1.

Ecnu ouepennast BbINOJHsIEMas: KOMaHJla MPOrpaMMbl €CTh WJIU
KOMaHJia, MPUBEAIIAs K HCKIIOYEHUIO (MCKIIIOYEHUE — BHYTPEHHEE
anrapaTHOE MPEPhIBAHUE), WJIM KOMAaHJa CUCTEMHOIO BbI30Ba, TO HA
[{IT HaurHaeT UCHOJHATHCS COOTBETCTBYIONIAS MOANpOTrpamMMa sijpa
OC. (HamoMHuM, 4TO KOMaHJa CHUCTEMHOI'O BbI30Ba MPEJCTABISET
coOOM MM KOMaHAy MPOTPaMMHOTO MPEPHIBAHUS inf, WIHM KOMaHIy
nepexona jmp, Kaxaas U3 KOTOPBIX JEJaeT Mepexo] Ha TOYKY BXoJa B
aapo OC). B 000ux yKa3aHHBIX CiIydasiX WHUIMUPOBAHME IOJIPO-
rpammbl sapa OC npou3BOAUTCS B MHTEpECax Impoiiecca u 6osee Toro,
3TO BBINOJIHEHUE CUUTAETCS €ro 4acThlo. [IpyU BBIMOJHEHUH MOJIMPO-
rpamM sapa anmnaparypa L{II Haxoaurcs B caMoOM OPUOPUTETHOM CO-
CTOSIHMH, a CaM IMPOLECC B COCTOSTHUU « A apo».

IlepeuncneHHble BBIIIE KOMaHJbI MEPEX0/1a U3 COCTOSHUS «3a-
Jla4ya» B COCTOSIHUE «SIpo» MpeaHa3HAYECHBI T MTOJTYYEHHUS TOMOIIA
NPUKIAAHON TTporpaMmoi co ctopoHbl OC. O4eHpb 4acTo 3Ta MOMOIIb
HE MOJKET OBITh OKa3aHa JIOCTAaTOYHO OBICTPO, TaK KaK MPUXOIUTCS
OKHMJATh 3aBEPIICHUS ONEPAlMU BBOJA-BBIBOJA WM OXHUIATh OCBO-
OOXJeHusT pecypca, TpeOyeMoro sl MPOAOJDKEHHUS IMPOrpaMMBl.
YtoO0bI B 3TOM cilyyae mnpoiiecc He 3anumai oecnosne3no L1, mponecc
nepeBoauTCs B cocTOsIHUE «COH» C MOMOIIBK) BHYTPEHHEW MOJIPO-
rpaMMBI sipa sleep.

Korga ocBoOoxkpaaeTcsi pecypc, KOTOPOro OXKUAACT «CIISIIIHI
MPOLIECC, WM 3aBEPIIACTCS OXKHUJIACMasi UM ONEpalKs BBOJA-BbIBOJA,
BBITIOJIHSIETCSL BHYTPEHHSS MOAIporpamma sigpa — wakeup. OHa niepe-
BOJIUT Mpoliecc B cocTosiHue «I'0TOB», U3 KOTOPOro OH OyJIeT nepeBe-
JICH BIIOCJIEICTBUU JUCTIIETYEPOM B COCTOSIHUE «SIpoy.

IIpu 3aBepuieHMH CHCTEMHOTO BBI30BA IIPOLIECC MEPEXOAUT U3
COCTOSIHUSA «Spo» B cocTosiHUE «3afavyay, €Clid Ha JAHHBIT MOMEHT
HeT 0oJiee MPHOPUTETHOTO MPOIlecca, HAXOJSAMIEroCs B COCTOSHHU
«l'oToBy». Ilpn HANIMYKUKM TAKOTO MPOLIECCA BBIMOJIHIEMbIN MIPOLIECC TE-
peBoaUTCsa aucneryepom B coctosiHue «l otoBy». [lepexiouenue LT ¢
OJHOTO IPOILIECCa HA IPYrOM MPOU3BOIAUTCS THUCIETYEPOM IIYTEM 3a-
MeHbl Ha [{I1 anmapaTHOro KOHTEKCTa OJHOTO MPOLIECCA Ha amnmapar-
HBI KOHTEKCT APYTOro npoiecca.
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[IpuuunHoii 11000T0 MEepexoaa mpoiiecca U3 COCTosIHUSA «SAapo» B
cocTosHuA «3anada», «I'otoBy», «Con» siBysieTcs caM nponecc. Huka-
KOHM JPYrOW MPOIIECC HE MOYKET BBIBECTH MPOLIECC U3 COCTOSIHUA « S 11-
po». UckimtoueHussMu SIBISIOTCA 00pabOTYMKN HamOoJiee BaXKHBIX arl-
NapaTHBIX MPEPhIBAHUMN, BBIMOJHEHUE KOTOPHIX HE MOXET OBITh OT-
JOXKEHO Jaxke Ha KopoTkuil cpok. Ilocie 3aBepuieHust oOpabOTKU
IIPEPBIBAHUS BBINOJHEHHUE IPOLECCA MPOJOJDKUTCSA ONSATh B COCTOSI-
HUU «Spo». bosee Toro, Bo BpeMsi BBIMIOJIHEHUS ITUX 00pabOTUNKOB
MPEPBAHHBIN MPOLECC HE BBIXOAUT U3 COCTOSIHUS «Sapo», Tak Kak
00pabOTUUKHU MPEPHIBAHUI BBIMOJHSAIOTCS B €r0 anmapaTHOM KOHTEK-
CTe.

HarmmomHum, 4TO MOCHEIOBATENIBLHOE PA3JCIIEHUE siApa IpoLec-
caMU MPOU3BOJUTCS C IEIbI0 00ECIEUUTh IEJOCTHOCTh CHUCTEMHBIX
JaHHBIX Aapa. OTHUM U3 CIIEACTBUN TAHHOIO MPUHIMNA SIBJISIETCS TO,
YTO 3aMeHa mpouecca, BoinonHsaeMoro Ha LI, mpoucxoaur vaie Bece-
ro IpH MEepPexXoAe MPOoLECCa U3 COCTOSIHUA «Sapo» B cocTosiHuE «3a-
naday. Jlpyrum crneacTBueM SIBIISIETCS HEOOXOIUMOCTh COKpAaIeHUS
BpEMEHU TMpeObIBaHUs Mpoliecca B cocTossHuu «Sapo». ns storo
TpeOyeTcsl ONTUMU3UPOBATH BBHIMIOJIHEHUE CUCTEMHBIX (DYHKIUN IO
BPEMEHHU BBITIOJHCHUS.

ITepexonpl Mexay coctosHUsIMU «I'0TOBY, «3anada», «Aapo» u
«Con» OyAyT MpOAOSIKATHCS 10 TEX MOp, NOKa HEe OyAET BBHINOJHEHA
noAmnporpamma sijpa exit. OHa MoXeT ObITh BbI3BaHA KakK B pe3yJibTa-
T€ TMOJYYEHHUS MPOLECCOM KAaKOro-to curHaina, Hanpumep SIGKILL,
TPeOYIOIIETO 3aBEpIICHUS Mpoliecca, TaK U B pe3yJibTaTe BbJayu ca-
MOW MIPUKIIAJHOM MPOTPaAaMMOM MPOLECCa CUCTEMHOTO BBI30BA:

3ABEPLINUTH TIPOLECC (|)), (ma CH — exif)

B pesysbrare BBITOJHEHUS NOANPOTPAMMBI siApa exif MPOLECC
NEePEXOAUT B cocTosiHUE «30MOM». B 3TOM cocTosiHuu mpoiiecc ¢ak-
TUYECKU YKE HE CYIIECTBYET. BCce 3aHMMAaBIIMECAS UM PECYPCHI OCBO-
OOXJEHbI, a €ro JOYEpPHUE MPOIECCHl CTAHOBITCS JTOYEPHUMHU MPO-
lieccaMu mporecca init, ABJISAIOIIETrOCA «IIPapOaUTEIIEM» BCEX MOPOK-
naeMbIx mporeccoB UNILX. EnuHCTBEHHBIM HE OCBOOOXKIAEMBIA pe-
Cypc — OJHa CTPOKa B CHCTEMHOW TabJIMIle MPOLIECCOB proc, Colep-
Kalasi KoJ 3aBEpIICHUs] Tpoilecca U MH(opMaIuio o 3arparax Bpe-
MeHH LI Ha ero BeIMOIHEHUE.

CyliecTBOBaHUE MPOIIECCA MPEKPATUTCS TMOJHOCTBIO B PE3YJib-
TaTe BbIJJAYH MPOIECCOM-OTIIOM CUCTEMHOIO BBI30BA:
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HHDOOPMALIUA 34ABEPUHIEHUA (|| i, ,k), (ma CU — wait)
rje i, — HOMEP 3aBEPIIEHHOr0 JOYEPHETO MPOLECCa;

k — ko1 3aBeplIeHus Mmpoliecca.

JIJ1s1 BBITIOTHEHUSI 3TOTO CUCTEMHOI'O BBI30Ba OYyJIeT MHUIIUHUPO-
BaHa MOJAMNpPOrpamMMma sijipa wait, KOTOpasi BbLIACT HOMEP 3aBEPIIECHHO-
ro JIOYEPHETO IMPOILIECCA, €T0 KOJ 3aBEPIICHUS] U YHUYTOXKHUT COOTBET-
CTBYIOILYIO CTPOKY B Tabnwuile proc. Ecim Ha MOMEHT BbIIa4U 3TOTO
CUCTEMHOT0 BBI30BA JOYEPHUM MPOIECC €IIE€ HE 3aBEPIIUIICA, MPO-
L[ECC-OTEIl MEPEXOAUT B cOoCTOsIHUE «COH», OXKHUAasd YKa3aHHOTO CO-
OBITHA.

B Hekoropeix UNIX-cuctemax CyHIECTBYET JIOMOJHUTEIBHOE
cocrosiHue mporecca — «OctaHoB». B 310 cocTosiHMe mporece nepe-
XOJIUT U3 COCTOSIHUS «3afgaya» Wik «['oToB» B pe3yJsibTaTe NOCTYILIE-
Hus curdana SIGSTOP, BbIIAaHHOTO JIPYTUMM MPOLIECCOM, WJIM CUTHaJIa
SIGTSTP, Bbi1aBaeMOro B pe3yJibTaTe HaXaTHUsl KOMOMHAIIMU KJIABUIII
<Ctrl>&<Z>, nnu cur"HanoB SIGTTIN n SIGTTOU, BbIImaBaeMBIX
npaiiBepoM KJjaBuaTypbl. OOpaTHBIN nepexoa u3 coctosiHus «Ocra-
HOB» B cOCTOsIHUE «['0TOBY» IPOU3BOAUTCS B pe3yIbTaTe MOCTYIICHUS

curnana SIGCONT.
5.2 Co3paHue npouecca

B pesynbTaTe co3maHus mnpoiecca JI0JXKHO ObITh CO3JJaHO OKPY-
KEHHE IIPOTrPaMMBbI, COCTOSIIIIEE U3 IEPEMEHHBIX OKPYKEHUS Mpolecca
U CIEQYIOMNX CTPYKTYp JaHHbIX sapa OC:

1) ynpasistoiasi CTpykTypa proc;

2) yrpaBJisifolasi CTpyKTypa user;

3) CTPYKTYpBI OTOOPAKEHHS TTaMSITH.

[lepBbie ABE CTPYKTYpbl BMECTE€ OOpa3yroT OJIOK YMpaBJICHUS
(meckpunrtop) npouecca. Ctpykrypa proc ucnoib3yercs OC st Bbl-
MOJIHEHUSI MaHUMYJIAIMK Hag npoueccoM. CTPYKTYpbl proc JJisl BCEX
CYIIECTBYIOIIUX B CUCTEME IMPOIECCOB OObEAMHEHBI B €IUHYIO mao-
auuy npouyeccoe cucmemwl. Kaxnas proc sBIS€TCsS CTPOKOW 3TOMU
Tabnuipl. CUCTEeMHAasi IEPEMEHHAsI CUYPrOC COIEPKUT HOMEP (MHIIEKC
B Ta0JIUIIE) TOTO proc, KOTOPBIM COOTBETCTBYET IMPOIECCY, UCIIOHSC-
MOMY B JIaHHBI MOMEHT BpeMeHHU Ha LI1.

OCHOBHOE COJIEPKAHHUE CTPYKTYPBI proc:

1) cucremHoe ums (HoMep) mpoiiecca;
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2) HOMEp TpolIeCcCca-0TIa;

3) HOMeDp ceaHca, K KOTOPOMY MPUHAJJIEKUT MPOLIECC;

4) HOMep TpyIIibl MPOILECCOB, K KOTOPOMY MPUHAIJICKHUT MPO-
ECC;

5) cucteMHOe UMl (HOMEp) MOJIb30BATENIA-BIIA IENbLIA MPOLECCA;

6) undopmarnus o 3arparax Bpemenu L{II Ha BeImONHEHUE TIpO-
necca (OTIETBbHO — B PEKUME «3aaaday U B pexuMe «Aapo»);

7) CUTHAJIbI, O’KUAAIOIIKNE JOCTaBKHU MPOIECCY;

8) TeKy1Iee COCTOSIHUE IPOLIecCca;

9) Tekyuii TpUOPUTET Ipolecca Ha nojryueHue speMmenu LIT;

10) cucrteMHoe umsi (HOMEpP) COOBITHS, BOSHUKHOBEHUSI KOTOPO-
r'0 OKHUJIAET MPOLIECC B COCTOSIHUU «COHY;

11) ykazarens (JIMHEHHBINA aIpeC) HA CTPYKTYPY uUser;

12) ykazarens Ha Tabnauiy LTD (paccmaTtpuBaetcs B 11.6.2);

13) kox 3aBepilieHUs mpoliecca, MpeAHa3HAYEHHbIN i epeaa-
YH B IIPOLIECC-OTELI.

B otnuuue oT CTPYKTYpHI proc, KOTOpas HUCHOJIb3YETCs SApPOM
OC, B OCHOBHOM, BO BPEMSI BBITNIOJHEHUS IPYTUX MPOLIECCOB, CUCTEM-
Hasl CTPYKTypa uUser UCIOJIb3yEeTCs CAaMUM MPOLECcCOM (B pexuMeE si/1-
pa). OTa CTPYKTypa COAEPIKUT:

1) yka3aTens Ha 00JacTh MaMsTH, COJIEPKALLYIO 3A20/1060K UC-
nOHAEMO20 (aiina. D10 — ciiyxeOHas nHPopMaIUs, KOTopas Mpe/l-
BapseT KOJ U JaHHBIC MPUKJIATHON MPOTrpaMMbl U KOTOPasi MOXKET UC-
MOJIb30BAThCS KaK MPH CO3/IaHUM MPOoLEecca, TaK U BIOCJIECACTBUN UM
camuM (a"anor PSP B MS-DOS);

2) ykazaTeiab Ha cCUCMEMHblIl cmeK — 00JacTh MaMsITH (PUKCH-
POBAHHOTO pa3Mepa, UCIoJib3yeMasi B KAUeCTBE CTEKa MPU BBIOIHE-
HUU Mpolecca B pexuMe «SAapo» (y Kaxaoro mpoiiecca CBOM CUCTEM-
HBIN CTEK);

3) ykazaTenb Ha OOJACTh MaMSTH, COACPKAIILYI0 AnnapamHolil
konmekxkcm — coctosgaue LI1 (cogepxumoe ero perucTpoB) B MOMEHT
IpeKpalleHus BbIMONHEHUsT AaHHoro mpoiecca Ha LII. ITpu B03006-
HOBJICHHM BBIMIOJIHEHUS MPOLECCA COAEPKUMOE AaHHOW 00JIaCTH KO-
NUPYETCS B COOTBETCTBYIOIINE PETUCTPHI;

4) UMsi HayaJIbHOTO KaTajiora IMoJjb30BaTelia. JTO UM MEepernu-
ceiBaeTcs u3 daina /etc/passwd,
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5) UMsl TEKyLIEro Karajora noJib3oBaressi. OTHOCUTEIBHO 3TOTr0
MMEHH MporpaMma MmpoIiiecca MOXKET 3a/1aBaTh OTHOCUTENIbHBIE UMEHA
(baitnos;

6) nucno3uuusi curHajioB. HasHaueHue naHHOrO Toyist Oyner
PacCMOTPEHO B CIEIYIONIEM pa3Jieiie.

Kpome cuctemMHbIX CTPYKTYp (proc, user u OTOOpaKeHUS Mamsi-
TH), IOCTYIl K KOTOPBIM MPOLECC UMEET TOIBKO B COCTOSIHUU «S1poy,
IpU CO3JIaHUU TIPOIECCa WHUITMATU3UPYIOTCS (3aMOJHAIOTCS) Tepe-
MEHHBIE OKpPY>KEHUSI, HACJEIyEeMbIE€ MPOIECCOM OT IpoIlecca-oTia
(cMm. . 2.5.4).

Oco0eHHOCTBIO cO3/1aHusl HOBOTO Tporiecca B UNIX sBisieTcs
TO, YTO HOBBIM MPOIECC, MOIYUYEHHBI B PE3yJIbTATE BBIMOJIHEHUS
anpoM cuctemHoro BoizoBa CO3/[ATH [IPOLIECC, sBnsercs mo4TH
MOJTHOM KOMHUEeW cBoero mpoiecca-otia. [Ipu 3ToM OH MMeeT Takylo
XK€ TporpaMmy, MEPEMEHHbIE OKPYXKEHHs, CTPYKTYpbl proc W user.
OCHOBHO€E pa3nuyue MEXAY MPOLECCAMHU B TOM, YTO HOBBIM MPOIIECC
uMeeT Jipyroe ums (Homep). TakuM o0pa3zoM, pe3ysIbTaTOM BHITOJ-
HEHHUS TAHHOTO CUCTEMHOI'O BbI30Ba SIBJISIETCS OJHOBPEMEHHOE CYIIIe-
CTBOBAHUE B JIAaHHBIII MOMEHT JIBYX MPOLECCOB, BBIMOJHSIIOMINX OJIHY
U Ty K€ IIporpaMmy, IpUYeM B OJTHOM U TOM e €€ TOUKE — yKa3aTelb
KOMaHibl EIP CONEpKUT agpec KOMaHIbl, KOTOpas CJIEIYET B IIPO-
rpaMMe€ 3a KOMaHIOH, peanu3ylole cucreMHbli BbI3oB CO3-
HATH TIPOLECC.

JlasbHENIIee BBITIOJIHEHUE OJHOM M TOW K€ MPOTrpamMMbl ITPOLIEC-
COM-OTLOM M JOYEPHUM IMPOILECCOM PA3NIMYHO IO TOW MPHUYMHE, YTO
pa3naMYaeTcs 3HaYEHWE IapaMeTpa i,, BO3BPAIlAEMOr0 CUCTEMHBLIM BblI-
30BOM B 3TH JBa mporuecca. [Ipu Bo3Bpare B AOUYEPHUIl MPOIECC ITOT
napameTp COAECPKUT HE HOMEP HOBOro mporecca, a yucio 0. [Tostomy
nocje KoMaspl cucreMuoro Beizosa CO3/ATh_ITPOILJECC (|| i,) npo-
rpaMMa JOJDKHA COJIEpXaTh ONEPATOP YCIOBHOIO MEPEX0/ia, BBIMOJI-
HSIOUIMKA BETBJICHHUE MPOrpaMMbl B 3aBUCHMOCTH OT 3HAYEHHS Mapa-
METpa L.

Jlasiee qoYepHUI MPOLIECC MOKET MPOAOJHKATh BBIMOJIHEHUE KO-
MUK TIporpaMMBbl Tpoliecca-oTia uiu norpedosars ot siagpa OC BbI-
MOJIHEHUsSI CBOEH COOCTBEHHOM mporpammsbl. J[jis 3Toro eMmy pocra-

TOYHO NEpPEeAaTh SIAPY CUCTEMHBINA BBI30OB:
3AI'PY3UTH TIPOI'PAMMY (Ig||), (ma CH — exec)
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rae I — uMms ¢aiina, cofepkallero 3amyckaeMmyro nporpammy. B ka-
YecTBe Takoro (paiiiaa MoXkeT ObITh 3aJlaH HE TOJBKO HMCIOJTHSEMBIM
(aiisl, HO U CKPUIT.

Oco00EHHOCTBIO JAHHOTO CHUCTEMHOT'O BBI30Ba SIBJISETCS TO, YTO
MpU €ro HOpMaJIbHOM 3aBEPIICHUHN YIIPABICHUE HE BO3BPAIIIACTCS B TY
TOYKY MPUKIATHON MPOrpaMMBbl, OTKyJla ObLI CAEIaH BbI30B, TAK Kak
BMECTO 3TOM MporpaMmbl OyJEeT 3arpykeHa HOBas Iporpamma, B KO-
TOPYIO U OyAET NepeiaHo yIpaBlICHHE.

BrinosiHeHUE TaHHOTO CUCTEMHOTO BbhI30BA HAYMHAETCSI C TOTO,
YTO MPOBEPSETCS HAJIMYUE IpaBa J0CTyMa X (BBIIOJIHEHUE) Mpolecca
10 OTHOILICHUIO K 3arpykaemMomy ¢aitity. 3TUM nmpaBoM MOXET 00Jia-
JaTh WU TOJIb30BaTEb-BIIaJIeNIel] Mpollecca, WK Ipynna MoJib30Ba-
TeNel, K KOTOPOU MPUHAMICKUT BIaJEIel Mpolecca, Ui 3TO MPaBo
pUCYIIE BCEM Mojb3oBareisimM (daiina. [Ipyu oTCyTCTBUM Takoro mpana
BBITIOJIHSAETCSI BO3BPAT U3 CUCTEMHOrO BbI30BA B CTAPYI0 MPOTrpaMmy.
WNuaue — npoBepseTcs Hanuuue Moaudukaropa s y mpasa J0CTyIa X.
IIpy Hamuuum Takoro MojaudukaTopa HOMEpP IMOJb30BaTEIIS-
BIIaJIeNIblla B CTPYKTYpPE proc 3aMEHSIETCS Ha HOMEpP IMOJIb30BaTelIs-
BJIAJIeNIbIIA 3arpyskaemMoro ¢aia.

Jlanee ompenensieTcs TUI 3arpykaemoro (aitna. B ucnonnse-
MOM OMHAapHOM (paiiyie JUisi 3TOr0 UCIHOJIB3YIOTCS MEPBBIE ABa OailiTa
daiina, comeprkaire Tak Ha3bIBaeMoe mazuueckoe uucio. Eciu daiin
SBJISICTCSI CKPUIITOM, TO €0 MepBasi CTPOKA MOXKET 3ajJaBaTh THUII Tpe-
oyemoro shell (cm. . 2.5.6). Ecnu aiin He siBiseTcs HU OMHAPHBIM,
HU CKPHUITOM, SIBHO 3adarommum shell, To Oyner 3arpyeH ToT shell,
KOTOPBIH 3arpyKaercsi 1o yMOJYaHUIO B IAHHOM CUCTEME.

Cama 3arpyska nporpamMmsl B oTiiMuue, Hanpumep, ot MS-DOS
HE CBOAUTCA K 3anucu ee cermeHToB B OIl. DTu cermeHThl Konupy-
I0TCSl U3 UCToiHsieMoro ¢aiiyia B odnacts BII, Ha3piBaeMyro odna-
cmoio ceonunza. Henocpencrsenno B OlI 3anuceiBaeTcs UL camas
HayajJbHAs 4acThb CETMEHTA KOJa MPOrpamMMBbl, C KOTOPOM HAYHETCS
BBITIOJTHEHHE MPOrPAMMBI B pe3yJIbTaTe Mepeiauu yIpaBICHUsS WIN U3
aapa (Ipu 3aBepHIEHUHU CUCTEMHOrO BbI3oBa 3AI'PY3UTH IIPOI-
PAMMY), nnu n3 AUHaAMHUYECKOTO pelaKkTopa CBs3eH (IIPU UCTIO0JI30-
BaHUU B nporpamme DLL). Jlanee 3arpy3ka TpeOyeMbIx (pparMeHTOB
mporpaMMbl U3 00JIaCTH CBOMMHTA OyAeT MPOU3BOAUTHCS JUHAMUYE-
CKH, TO €CTh BO BpeMsl BBIMIOJIHEHHUS TTporpaMMbl. B ToM ciydae, ecnu
nporpaMma Ipolecca sBJISETCS peeHTepadebHOM, €€ CerMEHT Kojia
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BOOOIIIE HE HYKJACTCS B 3alMCU B KaKyIO-THOO MaMATh MIPU YCIOBUH,
YTO 3Ta MPOrpaMma y>Ke BBITIOTHAETCS KaKUM-JIHOO MPOIIECCOM.

OcHOBHas onepaliusi, BbIMOJHIEMas IPU 3arpy3Ke MPOrpaMmbl,
3aKJII0YAeTCAd B MOJATOTOBKE CTPYKTYp OTOOpaxkeHus mamsitu. Hamu-
Yue JaHHBIX CTPYKTYpP, BO-TIEPBBIX, MO3BOJSIET UCIOJIB30BATh B MPO-
rpaMMe JIOTUYECKYIO aJipecalldio KOMaH]l U JaHHBIX, HE 3aBUCSIIYIO
OT (aKkTUUECKOTO pa3MEIICHHUs JTHUX OJEMEHTOB B NaMATH. Bo-
BTOPBIX, 3T CTPYKTYPbI BBHIMOJHSIIOT BAXKHYIO POJb MPU 3alUTE UH-
dbopmanuu B OIl. ITogpoOHO CTPYKTYphl OTOOpaXE€HUsI MaMATH pac-
CMAaTPUBAIOTCA B II. 6.

5.3 O6paboTka curHanos

BHe 3aBHCHMOCTH OT TOTO, KTO SIBJIIETCS MCTOYHUKOM CHUTHAJIA
(0OpaboTyuK MpepbIBAHUN WM MPOILIECC), €r0 BblJ1auya CBOJIUTCS K YC-
TAHOBKE OJTHOTO OWTa B TMOJIE «CUTHAIBDY CTPYKTYpHI proc. (Bcrowm-
HUM, YTO HApSAY C user 3TO OJHA W3 JBYX OCHOBHBIX YIPABIISIFOITAX
CTPYKTYp mpolecca). JmuHa 3Toro nosisi B OUTax COBMAAET C YUCIOM
TUIIOB CUTHAJIOB, CYILECTBYIOIIMX B cUCTeME. Tak Kak OJHOMY THUITY
CUTHaJIa COOTBETCTBYET BCEro OJUH OUT, TO 1O Hayajga oOpaboTKH
CUTHaJla U, CJEeJ0BaTeNIbHO, 10 cOpoca OWTa B MOJIE «CUTHAJBD) BCE
MOCJICAYIOIINE CUTHAJIBI JAHHOTO THMa OyAyT MPOIECCOM HUTHOPHUPO-
BaThCH.

Hanuyue curnama o3HadaeT, 4TO OH JOJDKEH OBITh 00paboTaH
nporieccoM. B o0iiem ciydae cymiecTByIOT TpU BapuaHTa 00pabOTKu
CUTHAJIA:

1) 00paboTka no ymonuanuto. OHa BBITIOJIHAETCS OJTHOW U3 TOJ-
nporpamMMm sjipa ¥ g OOJIBIIMHCTBA TUIIOB CHUTHAJIOB CBOJUTCA K
IPEKPALIEHUIO CYILIECTBOBAHUSA MPOLECCa;

2) ITHOPUPOBAHKE CUTHANIA;

3) 06paboTKa curHaia COOCTBEHHOM MOAMPOrpaMMOM Mpoliecca.

B n1000if MOMEHT BpeMEHU MJIs KaKJIOro THUIla CUTHAJIOB, IO-
CTYMArOUIUX B MPOIIECC, 3aJlaH OAWH (M TOJBKO OJIMH) BapuaHT oOpa-
00Tku. JlJisi 3TOr0 UCIHONB3YETCA CTPOKA OUCHO3UWUA CUCHATIO8 B
YOPaBIHIOLIEH CTPpYKType user. Kaxoe mone TaHHOM CTPOKM COOT-
BETCTBYET OJIHOMY THUITy CUTHAJIOB U COJIEPKUT BapUAHT €ro 00padoT-
ku. [Ipu 3TOoM, ecnu myist 0OpabOTKU CUTHAJIa MCIOJIB3YETCS COOCT-
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BeHHas (M0JIb30BaTEJIbCKAsl) MOANPOrpaMmMa, YKa3aHHOE MOJIE COJep-
xuUt ee aapec B OIL.

Cpa3zy e mocne Co3JlaHusi Mpollecca C MOMOIIbI0 COOTBETCT-
BYIOIIETO0 CUCTEMHOT'O BbI30BA JUCIIO3UIMS CUTHAJIOB HOBOT'O MPOLIEC-
ca TOYHO Takas *e, KaK U y Mnpoliecca-oria (Hacjaeq0BaHUE TUCTIO3HU-
nuu). Ho ecnm nmanee mporiecc BbIAACT CUCTEMHBINM BbI3OB 341 PY-
3UTH IIPOI'PAMMY, To nyist BCEX CUTHAJIOB YCTAHABIUBAETCS JIHC-
MO3UITUS «II0 YMOJIYAHUIO». DTO OOBICHSIETCS TEM, YTO BCE MPEKHUE
00pabOTYMKHU CUTHAJIOB YHUUYTOXKEHBI (KaK U BCE IPYTUe MPUKIIATHBIC
NOANPOrpaMMbl) B pe3yJibTaTe 3arpy3ku. Eciau Takas HayaiabHas IHC-
MO3UITUS HE yCTPaWBaeT, TO JUIsl €€ M3MEHEHMS MPOIIECC BBHITTOIHSCT

CUCTEMHBIN BBI3OB:
VCTAHOBUTH OBPABOTKY CHUIHAJIA (Is, i, A.||)  (ua CU — sigaction)

rae [g— uMs curHaia (HoMep Ui CUMBOJIBHOE UMS);

[ — BapuaHT 00pabOTKKU CUTHAIA (110 YMOJIYAaHUIO, UTHOPUPOBA-
HUE, CBO 00pabOTYMK CUTHANA);

A, — CTapTOBBIN aJipec CBOEro 00paboTUMKa CUTHAIA.

Bocnosb30BaBIIMCh, 3TUM CHCTEMHBIM BBI30BOM, IIporpaMmma
mpolecca MOXKET camMa 3ajJlaTh BapuaHT 00pabOTKH JIFOOOr0 CBOETO
BXOJIHOT'O CHTHAJA, 3a uckiaroueHneM curuaiioB SIGKILL u SIGSTOP,
JUTSL KQXJ0T0 U3 KOTOPBIX AOIYCTUMAa TOJBKO 00pabOTKa Mo ymoJiya-
HUIO (YHUYTOXKEHUE Mpolecca).

VYcraHoBKa B €IMHUILY OUTa B TI0JIE «CUTHAIIBD) CTPYKTYPBI proc
HE 03HAYaeT, YTO COOTBETCTBYIOIIUN CUTHAJ HAYHET HEMEIJICHHO 00-
pabartbiBaThcs. Takas oOpaboTKa MOXET ObITh HayaTa sipoOM B OJIMH
U3 CJIEAYIOIMX MOMEHTOB:

1) HemoOCpeICTBEHHO Mepe MEPEX0I0M MPOIIecca U3 COCTOSHUS
«I"'oTOB» B cocTOsIHUE «3aauay;

2) HENOCPEACTBEHHO MEPE MEPEXOIOM MPOILIECCA U3 COCTOSTHUS
«SAnapo» B cocTosiHuE «3a1aday;

3) HEMOCPEICTBEHHO MEpe/l MEPEXOJIOM MPOIIECCa B COCTOSIHUE
«Cony;

4) HEMOCPEACTBEHHO Mepe MEPEX0I0M MPOIIecca U3 COCTOSHUS
«Con» B coctosHue «I'0ToBy.

B 110001 B3 3THX MOMEHTOB BpEMEHHU MOANpOrpaMma sipa issig
MPOBEPSCT HAJIWYUE MOCTYNUBIINX CUTHAJIOB, YUTasi COOTBETCTBYIO-
niee noJyie B CTPYKType proc. Ecnu curHan oOHapy»KeH, U €ClIh OH HE
JOJKEH OBITh MPOUTHOPUPOBAH, TO MHULIMHPYETCS WJIM CUCTEMHBIN
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00paboTUMK CUTHAJIa WM COOCTBEHHas MOAMNporpamma mpoiecca. B
MOCJIEHEM Cydae 3aIlyCKy MOJNPOrpaMMBbl Mpoiiecca MPeAIIeCTBYET
€ro MepeBoj B COCTOSIHUE «3a1aday.

Ecau B MOMEHT MOSIBJICHUSI CUTHAJa MPOLECC HAXOJUIICA B CO-
CTOSTHUM «SIApo», TO HUKAKOTO BO3ACHCTBHUS Ha IMPOIECC CUTHAII HE
OKa)KeT JI0 BBIXOJIa U3 3TOro coctosinusa. C pyroil CTOPOHBI, CUTHAI
HE MOJKET MOSIBUThCA B TO BpEMsi, KOrJa IMPOLECC HAXOAHUTCS B CO-
CTOSTHUM «3aja4a», TaKk KaK ICTOYHUKOM CHUTHAaJIa B 3TO BPEMS MOXKET
OBITh TOJIKO OJMH M3 00pa0OTYMKOB IpepbiBaHUM. A J1000# M3 Ta-
KX 00paOOTYMKOB MPEPHIBAHUN MOXET BBITIOJHATHCA TOJIBKO B CO-
CTOSTHUAM <« apoy.

Ecnu 3anyiieHHbiil 00paOOTYMK CUTHANIa HE BBIMIOJHSIET 3aBEp-
HICHUS TIPOIIECCa, TO MOCJE BBIMOJHEHHS 3TOr0 00paboTyMKa BBIMOJ-
HEHHE Mpolecca MPOJOJKUTCS ¢ TOW TOYKH, B KOTOPOH OHO OBLIO
IpEPBAHO 11 00padOTKH CUTHAIA.

5.4 lucnetyepusaums npoueccos

Hapsny ¢ OII Bpems LI siBisieTcst BAXKHEUIIIUM PECYPCOM CHUC-
TE€MBbI, NOJICKAIIUM PACIPEACICHUIO MEXAY ITPOLECCAMH, CYIIECT-
BYIOIIIMMU B JIAaHHBIII MOMEHT BPEMEHU B CUCTEME U HAXOJISIINMUCS B
coctosinun «l'otoB». Cucrema UNIX SBIISIETCA CUCTEMOU ¢ pa3zdee-
Huem epemeHu, Tak Kak oHa mnpenocrasiser Bpems LI mpomeccam
o-ouepein HEOOJIBIIMMU MopUMsIMU (KBaHTaMK). UTo kacaeTrcs 4ac-
TOTBI MPEJOCTaBICHU KBAHTOB MPOLECCY U UX (PAKTHUECKON BeJu-
YUHBI, TO 3TO 3aBUCHUT OT THUIIA IpoIecca, MPEIbIIYIIEH UCTOPUH €T
oociykuBanus Ha LI1, a Takxke OT TUMNa IPYyrux MpOILECCOB, CYIIECT-
BYIOIIUX B CUCTEME.

B 3aBucuMoctu OT TpeOyemMoil NUCIUILIMHBI AUCIIETYECpU3ALIUU
Bce cymecTByromue B UNIX nporiecchl MOXKHO pa3OuTh Ha TPH TPYII-
bl

1) unmepaxmuensvie npoyeccot. OHU BBINOJHSIIOTCI B OIEpa-
TUBHOM peXUME (MMEIOT JIOCTYIl K TEPMHUHANY), BBITOIHSS AUAJIOT C
nosb3oBaTeneM. [IpuMepbl: KoMaHIHBIE HHTEpIIpeTaTopHl (shell), Tek-
CTOBBIE PEAAKTOPHI. Tak Kak MoJIb30BaTENIb MOCTOSHHO HAXOJUTCS 3a
TEPMHUHAJIOM, TO OCHOBHBIM TPeOOBaHMEM WHTEPAKTHUBHOIO IpOIlECcca
K JIUCIETYCPU3ANMHU SIBIIETCI MUHHUMU3ALMUSA CPEIHETO0 BPEMEHU pe-
aKI[MUd CUCTEMBL. Bpemsa peakuuu — BpeMs O)KUIAHUS MOJIb30BATEIIEM
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COOOIIIEHUS CUCTEMBI B OTBET Ha 3aBEpIICHHUE UM BBOJIa C KJIaBUATY-
pbl. {715 TOro 4TOOBI MOJIB30BATENIO HE HAJ0ET JUAJIOT C CHCTEMOI,
CpelIHEE BPEMS PEaKIIMM HE TOJDKHO MPEBBIIATh 2—3 CEKYH/IbI;

2) ¢ghonoevie npoueccoi. OHU HE UMEIOT HEMOCPEICTBEHHOIO
JOCTyNa K TEPMUHAIIY U HE BEIyT AUAJIOT C moJib3oBarenem. [Ipume-
POM SIBIIIFOTCSI TIPOLECCHI, BHIMTOIHSIONIUE TPYTOEMKHUE BBIYUCIICHHUS.
[Ipoiieccrl TakOro TUIA MPEIBABISIOT TpeOOBaHUS K 00I1IEMy 00BEMY
Bpemenu LI1, a He k TMHaAMUKE ero Ha3HAYEHUS;

3) npoueccot peanvnozo epemenu (PB). B oTiinure oT UHTEpaK-
TUBHBIX U (DOHOBBIX MPOIIECCOB TAKHUE MPOIECCHl OOCTY>KUBAIOT HE
JFOJEU-TI0Ib30BATEIIEH, & TEXHOJIOTUYECKHUE MPOLECCHI, BBIMOIHSAS aB-
TOMaTHYECKU cheM MH(GOpMalu U (WIIKM) aBTOMATUYECKYIO BbIAAUy
yIpaBISAOIMX Bo3aencTBuu. [nsg kaxnmoro mpouecca PB 3amaercs
npeaeabpHOe BpeMs BhIOHEHUs. CIeACTBUEM 3TOTO SIBJISIFOTCS JKECT-
K€ TPeOOBaHUSI K JUCTIETYEPU3AMU TAKUX ITPOILIECCOB.

CrpykTypa JaHHBIX s/Ipa, KOTOPAsi HAXOJAUTCA B BEACHUM JUCIIET-
yepa, HasbiBaeTcs cnuckom zomoenocmu (CI'). CI' — npuopurerHas
ouepesib, B KOTOPYIO MOMEIIAIOTCS MPOLECCHl MPU UX MEPEXOAE B CO-
crosiaue «l'otoBy. Ilpuopumemnas ouepeob MOXET PaCCMATPUBATHCS
KaK TOCIIEJIOBATEIbHOE COCAMHEHUE OOBIUHBIX OYepe/el, Kakias Hu3
KOTOPBIX MpeAHa3HayeHa JIs Pa3MEUIEHUs] MPOLIECCOB C OJIMHAKOBBIM
npuoputeToM. BpIOOpKa snemeHTa (mporiecca) U3 MPUOPUTETHOM OdYe-
peau TPOW3BOJIUTCS, KaK M M3 OOBIKHOBEHHOM ouepean — U3 Hadajia
CIucka. A pa3MelleHre HOBOTO MpoIiecca B oUepeid MPOU3BOAUTCS B
KOHIIE TOW MOJ0YEPEAN, KOTOPAsi COOTBETCTBYET HpUOpUmMEm) OuUc-
nemuepuzayuu npoyecca. JJaHHbII NPUOPUTET HUCIOJB3YETCA JUC-
neTyepoM Ipu BeIOOpKE mpoiiecca aisa ucnondenus Ha LI (He myTaTh
C anmapaTHbIMU MPUOPUTETAMH, HCIOJb3YEMBIMHU ISl 3AIIUThI HUH-
dbopmanuu B OII).

[Ipuoputer Aucnerdyepuzalnu MPEICTABISAECT COOOM Liesioe He-
oTpuliaresnbHoe yucio. B pasubix UNIX-cucTemax 3TO YUCIO BbIOU-
paetrcs mo-pasHoMy. B HEKOTOpBIX U3 HUX YE€M YUCIO-TIPUOPUTET BbI-
1€, TeM OHO «JIy4Ille», a B APYrUX, HA000POT, «xyxe». s onpene-
JIEHHOCTH JTaJie€ pacCMaTPUBAETCS BTOPOM CIydail. 3aMETUM, YTO pe-
aJibHBIE TPOLEAYPhl AUCIETYEPU3AIUUA JTOCTATOYHO TpomMo3nku. ITo-
ATOMY Aajee MPUBOJUTCS YIPOILIEHHAs TaKasi Ipoleaypa.

B mo6oit UNIX-cucteme Tpoleccy COOTBETCTBYET HE OJMH, a
TPHU Pa3IMYHBIX IPUOPUTETA:
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1) monp30BaTENbCKUI TPUOPUTET;

2) TeKyILIUWA NPUKIIAHON TPUOPUTET;

3) TeKylIuil CUCTEMHBIN TPUOPUTET.

Ilonvzoeamenvckuii npuopumem (NICE) — npuopurter, 3asB-
JICHHBIM MOJIb30BATEJIEM NPU CO3JAHWUU MPOIEcca. DTOT NPUOPUTET
VCTIOJIB3YETCS AUCIIETYEPOM ISl OMPEICIICHUS HAYAIbHBIX 3HAYCHUU
TEKYILIUX OPUOPUTETOB mpouecca. UNLX npenocTaBiasieT CBOUM IOJIb-
30BaTesIM KOMaHbl, mo3BoJistone u3MeHath NICE y TpedyeMoro
npoiiecca. [Ipu 3ToMm creryeT OTMETUTh, YTO OOBIYHBIN MOJIB30BATEIb
MOXET ToAbKO yxyamars NICE y cBouX MpoLeccoB. A aJMUHHUCTpa-
TOP CUCTEMBI MOXXET HE TOJIbKO yXYIIaTh, HO U yny4dmate NICE nns
J1000T0 MPOoIIEcca CUCTEMBI.

Tekywyuii npukiaonoi npuopumem — JHUHAMUYECKU H3MeE-
HAIOIINICS TPUOPUTET IPOIIECCa B COCTOSIHUM «3afadya». /ucnerdep
KOPPEKTHUPYET 3TOT MPUOPUTET M UCIMOJIB3YET €r0 MPU pa3MElICHUU
npornecca B CI'. [Ins pacuera TeKylEero NpuKIAAHOrO MPUOPUTETA i-
ro Mpolecca Ucroiablyerca popmya:

PRI, = B; + NICE; + M;,,
rae PRI, — TeKylini NPUKIAAHON MPUOPHUTET I-r0 MpoLecca Ha I-U
CEKYHJIC BPEMEHU;

B; — 0a30Bblil IpuKIaAHON npuoputeT. s paccmarpuBaeMon
cucTeMbl B; = 40;

M, , — mepa ucnonb3oBanus L{I1 i-m nmpoueccoM Ha -M UHTEpBa-
JIE€ BPEMECHH.

M;, xoppekTupyetcs ciaeayronmum oopazoM. Eciu npouecc Bbl-
nonHsiercst Ha LI (B coctosinuu «3amayday), To yepe3 Kaxabii Tuk (10
MC) ero M;, yBeIn4uBaeTcsl Ha HEOOJIbIIYI0 (PUKCHPOBAHHYIO BEJU-
yuHy. I Hao6opoTt, ecnu nporecc Haxoautcs B CI' (HaxoauTes B co-
ctositHun «['0TOBY»), TO Uepe3 Kaxayr CEKyHIy ero M;, KOppeKTUpY-
€TCsl B CTOPOHY yMEHbIIIEHUsI TI0 (popMmyIie:

My := My *(2%n) /(2% 4 1)

T€ N, ; — CPEIHEE YUCIO NpoieccoB, HaxoauBmuxcs B Cl' B TeueHue
nocyienHe cexyHasl. HeTpyaHo 3aMeTuTh, 4TO 4eM # OOJbIIE, TEM
MEHBIIIE YJIyYIIEHHE NpruopUuTeTa Kaxaoro npouecca B CI.

Tekywuii cucmemmuwvlii. npuopumem — TPUOPUTET Ipolecca B
COCTOAHUU «Sapo». [IMaro30H CUCTEMHBIX MPUOPUTETOB HUKOTAA HE
MEPEKPBIBACTCS C JTUANO30HOM MPUKIAAHBIX TPUOPUTETOB. IlosTOMYy
CaMbli XyAIIMU CUCTEMHBIN MPUOPHUTET JIYUIIE CAMOTO JIYYIIEro Mpu-
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KJIQJHOTO mpuopureTa. JlomycTuM gajiee, 4To AUarno30H CUCTEMHBIX
npuopuTeToB OT () 10 40. UTo KacaeTcs KOHKPETHOW BEJIMYHUHBI TEKY-
1IEr0 CUCTEMHOI'O IIPUOPUTETA, TO OH KOPPEKTUPYETCA NTUHAMUYECKU
TaK €, KaK ¥ MPUKIIAJTHON IPUOPHUTET.

NHTEpECHO OTMETUTH, YTO CUCTEMHBIN MPUOPUTET IPUCYL] ITPO-
LIECCY HE TOJIBKO B COCTOAHUU «S11po», HO U B coctosiHun «Con». B
3TOM COCTOSIHUH IIPOLIECC 0XKUIAET IOJYYECHUSA OT CUCTEMBI KaKOI'0-TO
pecypca ¥ 4eMm JAeUUUTHEE A1 CUCTEMBI 3TOT PECYpPC, TEM CUCTEM-
HBIIl IPUOPUTET CHA Jydlle (s U30eKaHUsl «IPOCTAUBAHUS» ITOTO
pecypca). Kak Tosbko mporecc nepexoaut u3 coctossHust «Con» B Co-
crosiHuE «['0TOB», €ro NPUOPUTET CHA Cpa3y K€ CTAHOBUTCSH TEKYILIUM
CUCTEMHBIM IIPUOPUTETOM.

B n.3.2 MBI npuMeHsuin KOMaHAy shell — ps I moJy4deHUs
KpaTkoil uHpopmanuu o mnpoueccax. [I[puMeHeHue 3Toil KOMaHIbI C
(¢narom -/ TO3BOJIAET BBIBECTU HA DKPAH IMOJHYIO HH(POPMALUIO O
poreccax, B TOM YHCIIE U UX npuopureTsl. [Ipumep:

$ ps -l

FS UID PID PPID CPU PRI NICE ADDR SZ WCHAN T1TY TIME CMD
1S viad 145 1 0 60 10 362 21 4356 2 0:.01 s
1Z viad 313 145 4 56 10 127 19 2125 2 0:03 e
1S viad 431 145 5 70 20 245 11 12454 2 0:01 ps

B BbI1aue KOMaHbl MOSIBUJIUCH HOBBIE CTOJIOIBI:

1) F — xomOuHaIust OMTOB (3amucaHHas B BOCBMEPUYHOU CHCTE-
Me), ompeensonias TUIl npoiecca (1 — mporpamma mpoiecca Haxo-
nutca B Oll; 2 — cucteMHbIN nporecc; 4 — mporpaMma mpoiecca 3a-
HuMaet ¢ukcupoBanHoe Mecto B OIl (ucmonb3yercs B mpoleccax-
npaiiBepax); 10 — mporpamma mporiecca Boirpyskena u3z OII; 20 — mpo-
IIeCC TpacCUpyeTcs JIpyrum mpoueccoM). Hampumep, eciu F=3, TO
3TO 03HAYAET, YTO MPOLIECC CUCTEMHBIN U €ro MporpaMma HaXOJIUTCS
B OII;

2) S — cocrosiaue mnponecca (O — Boimonugercs Ha LII; S — Ha-
xoautcsa B coctossHuH «Con»; R — «l'otoBy; I — co3gaercs; Z — «30M-
on»);

3) UID — uMs niob30BaTes-BlIaeiblia mpolecca;

4) PPID — HoMep mpoliecca-poauTers;

5) CPU — Tekyuil CUCTEMHBIN TPUOPUTET MPOIIECCa;
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6) PRI — Texymuii NpUKJIaJHON MPUOPUTET MPOLIECCa;

7) NICE — ionb30BaTeIbCKUM MPUOPUTET MPOIIECCa;

8) ADDR — anpec nporpammsl npoiiecca (B OIl — qyst pe3ueHt-
HBIX TMPOIIECCOB; Ha JAUCKE (B 00JacCTH CBONMHWHIA) — ISl OCTAJIbHBIX
MPOIIECCOB);

9) SZ — pazmep nporpamMMsl mpoiiecca B 610kax (1mo 512 6aiir);

10) WCHAN — Homep COOBITHS, KOTOPOIO OKHUJIA€T MPOIIeCC B
COCTOSIHUY CHa.

Paccmorpum nuHamuky BbeiojiHEHUS npoueccoB Ha LIII. [o-
MyCTUM, 4TO Haml mporecc Haxoaurcs B CI' U roTOB BBIOJHATHCS B
COCTOSIHMU «3afaya». Tak Kak cO BpEMEHEM €ro TeKYIIU MPUOPUTET
YIY4IlIaeTCsl, a APYrue MPOLECChl HE MOTYT JOJTO HAXOJAUThHCA B CO-
cTOsTHUU «Sapoy», To mponecc Hen30exkHo okaxeTcs B Havyase CI' u B
cilydyae OCBOOOXKIEHUS Tpolieccopa OyJeT 3arpykeH B HEro JHUCIIET-
4yepoM IyTeM 3arpy3ku B peructpsl L1 anmapaTHOro KoHTEKCTa MPO-
recca.

BrinonHenue mpouecca B COCTOSIHUM «3ajilada» MOXET 3aBep-
IIUTHCS B PE3YJITATE OJTHOTO U3 CIEAYIOIIUX COOBITHIA:

1) 3akonumics kBaut Bpemenu LI1;

2) mepexoJi B COCTOSIHUE «SAapoy;

3) nosiBieHUE B cUCTEME O0Jiee MPUOPUTETHOTO MPOoIEcca.

Keanm — nebonpmias nopuusi Bpemenu L1, Beigensemas ode-
pennomy nporeccy. [1o ucreduenuro ee nporecc caumaercs ¢ LI, ec-
JU UMEETCSl MPOLECC C TAKUM K€ (WJIM MOYTH TaKUM >KE€) TEKYIIUM
npukiagabiM npuoputeToM. [losBieHue 0onee MPUOPUTETHOTO MPO-
1ecca NPUBOJUT K JOCPOYHOMY 3aBEpPIICHUIO KBaHTa. [lepexon mpo-
1ecca B COCTOSIHUE «Sapo» SBISETCS WM PE3yJIbTaTOM CHUCTEMHOTO
BBI30Ba, WU PE3YJIbTATOM HCKIIOUEHUS, WA PE3YJIbTATOM BHEIIHETO
arnrmapaTHOroO MpepbhiBaHusA. B pe3ynbpTare mporecc He CHUMAETCA C
L1, a mepexoauT B Apyroe COCTOSIHUE BBITIOJIHEHUS.

Oco0yt0 omacHOCTh ISl IIEJTOCTHOCTH JAaHHBIX sJIpa UMEeT 00-
paboTKa BHEUIHUX allllapaTHBIX MPEPHIBAHUI BO BpPEMs HaXOXKICHUS
Ipolecca B COCTOAHUU «Spo». B oTnmune OT MCKIOUEHUM, TPOUC-
XOJSIIIUX BCJEACTBUE BBINOJHEHUS MPOrPaMMBl CaMOro IMpoleca,
BHEIIHHUE aNIapaTHbIE MPEPHIBAHUS HUKAK HE CBS3aHbI C BBIMOJIHSIC-
MbIM Ha L{IT ponieccom.

Jl1st Toro 4yToOBl 00paOOTYMK BHEIITHETO MPEpPhIBAHUS HE Hapy-
U JJAHHBIC $7Ipa, OH CHA0XKaeTCsi CBOUM IPUOPUTETOM JUCIIETYE-
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pU3alrH, KOTOPBI CPABHUBAETCS C MPUOPUTETOM BBIMIOIHSIEMOrO Ha
IIT mporecca. YpoBeHb ATOTO MPUOPUTETA JTOCTATOUYCH, YTOOBI Mpe-
pBaTh BBIMOJIHEHUE JIIOOOrO Mpolecca B COCTOSHUU «3agada». UTo
KacaeTcsi COCTOSIHUSL «SIpo», TO MPUOPUTET MPOIECCa MOKET OBIThH
KaK JIydllle, TaK U Xy>Ke NpuopuTera oopadoTtunka. IT0 onpeaenseTcs
TE€M, 3aHUMAETCS JIM B JAHHBIA MOMEHT MPOoIecC 00pabOTKON TaHHBIX
anpa win HeT. Ecinu 1a, To mporece BBIMNOJHIET CBOKO KPUTUUYECKYIO
cekiuto (cM. 11.3.4.3) u ero npepruiBaTh HEXENaTEIbHO. BO BpeMsi BbI-
MOJIHEHUSI KPUTHUYECKOW CEKIIMU MPUOPUTET MPOIecca YIy4dIlIaeTcs
HACTOJILKO, YTOOBI OH OBLI JIy4Ille TPUOPUTETOB OMACHBIX 00PadbOTUH-
KOB IMpepbIBaHUMN. 3aT€éM BOCCTAHABIMBACTCS MPEKHEE 3HAUCHUE MPU-
OpHUTETA.

N3noxeHHasd cxema UCHETYEPU3AUUUA YUYUTHIBAET HHTEPECHI
KaK MHTEPAKTUBHBIX, TaK U BBIYMCIUTEIBHBIX TpoiieccoB. MHTEpak-
THUBHBIE MPOLIECCHI OOJBIIYI0 YaCTh CBOEI0 BPEMEHU HAXOJATCS B CO-
ctosiHuM «COH» B 0)KMJAHUH 3aBEPILICHUS MOJIb30BATEIBCKOIO BBO/IA.
Brixo/s U3 3TOr0 COCTOSIHUS, OHU UMEIOT JOCTATOYHO XOPOIIUM CHC-
TEMHBI TPUOPUTET U MOITOMY JIOCTATOYHO OBICTPO HAYMHAIOT BBI-
nonHATbes Ha L{II. YUTo KacaeTcs BBIUUCIUTEIBHBIX ITPOLIECCOB, TO C
HaxoxaeHueM nojonry B CI' ux mpuopuTeT yiaydinaeTcs, ¥ OHU Ta-
PaHTHUPOBAHHO MOJy4aroT AoCcTyIl K LII1.

Ecnu cucrema paccunTaHa Ha BBIIIOJHEHUE HE TOJBKO MHTEpaK-
TUBHBIX U BBIUMCIUTEILHBIX MPOIECCOB, HO U MPOIIECCOB PEATHLHOIO
BPEMEHH, TO MPOCTPAHCTBO TEKYUIUX MPUOPUTETOB Pa3ACSAIOT HE Ha
IBE€, a Ha TpW 4YacTW. Jlyuymas 4acTb NMPUOPUTETOB OTBOJIUTCS IS
npoueccoB PB, xynamas — st OCTajgbHBIX NMPOLECCOB B COCTOSIHUU
«Sapo», camas xyamasi — B cOCTOAHUU «3amada». [Ipuopurer mpo-
necca PB ¢ukcupoBan. On He mensetcss OC U 0JUHAKOB ISl COCTOS-
HUM Tipouecca «SAapo» u «3amavay. [loaToMy Ha TPOAOIKUTETBHOCTh
BBITIOJIHEHMS npoliecca PB HUKaK He BIUAIOT HE TOJIBKO MHTEPAKTUB-
HbIE Y BBIYMCIIUTEIIBHBIE MPOLIECCH], HO U MEHEE NPUOPUTETHBIE TPO-
ueccel PB.

JlucrieTyep MHULIMUPYETCS OJHOW W3 MOANPOrpaMMm sapa, BbI-
MMOJTHSATOIIEN OMHO U3 NEUCTBUN:

1) 06pabOTKy CHUCTEMHBIX BBI30OBOB, HAIPUMEP, CO3JaHHUE IPO-
necca. [lepen Tem kak BO3BpalllaTh yIpaBICHHUE B MPUKIATHYIO TPO-
rpamMmy mnpoiecca, o0paboTKa JH000ro CUCTEMHOIO BbI30Ba MPEJIO-
JaraeT BbI30B JUCIIETYEPA;
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2) 00pabOTKy COOBITHH, CBSI3aHHBIX C OCBOOOXKICHUEM OXKHJIac-
MBIX PECYPCOB;

3) 00pabOTKy OTJIOKEHHBIX BBI3OBOB. KaxJblli Takoil BBI30B
peAcTaBiIsieT co00l Mpock0y camMoro Jucrerdepa O TOM, 4TOObI OH
OBbLJT MHUIIUMPOBAH CIYCTS 3aJaHHBIA MHTEpPBaJI BpeMeHU. B uacTHO-
CTH, 4€pe3 KXYy CEKYHIy JUCHETYEp JIOKEH KOPPEKTUPOBATH
npuoputeThl npoueccoB B CI', uepe3 10 Mc koppeKkTHUpOBaTh NPUOPH-
TET UCIIOJHSEMOTro Mpoliecca, a M0 UCTCUCHUI0 KBAaHTA BPEMEHU BbI-
MOJIHATH 3aMeHy mpouecca Ha LII, ecnu 3Tta 3ameHa He mpousouLIa
paHee 1o Apyrov NpuyrHE.

B ocHOBe 00pabOTKH OTJIOAKEHHBIX BBI30BOB JIEXKAT MPEPHIBAHUS
OT TaliMepa. DTO YCTPOWCTBO WUrpaeT OOJBIIYIO POJIb B MEXaHU3ME
(GYHKIIMOHUPOBAHUS BCEW CHUCTEMBI.

5.5 Ucnonb3oBaHue Tanmepa Ana ynpaBrieHUA
npoueccamu

Taumep — anmapaTHOE YCTPOMCTBO, BBIJAAIOIICE CUTHAJIBI IIpE-
peiBanus B L1 yepe3 dukcupoBaHHBIN TPOMEKYTOK BPEMEHH, Ha3bI-
BaeMmblil mukom. B UNIX Tuk oOblyHO paBeH 10 MJICEK, HO MOXKET
MMETH U Apyroe 3HaueHue. [IpeppiBanns taimepa UMEIOT HAUBBICILIUU
IIPUOPUTET CPEIA BHEIIHUX MACKUPYEMBIX ITPEPHIBAHUM.

OO0paboTunK TMpEephIBAaHUI TailMepa BBHITIOIHSAET CJEAYIONINE
JNEUCTBUS:

1) oOHOBNIEHWE CTATUCTHUKHU MCITOIB30BAHUS Mpolieccopa I Te-
Ky1iero rnpouecca. OTaeabHO MOJACYUTHIBAIOTCS 3aTpaThl BpeMeHu L1
Ha BBIIIOJIHEHUE MPOLIECCA B PEXKUME «Aapo» u B pexnme «3amadar;

2) mpoBepKa MPEBBIIICHUSI KBOTHI ITPOLIECCOPHOI'O BPEMEHH, BBbI-
JeIsieMoro mpoiieccy (C MOMEHTa CO3/IlaHMsl 10 MOMEHTa 3aBepilie-
HUs). B ciiydae mpeBbIlIEHHS BBINOJHSIETCA OTIPaBKa MPOLECCY COOT-
BETCTBYIOILIETO CUTHAJIA;

3) OOHOBJIEHUE CHUCTEMHOTO BPEMEHHM (BpEMEHHU JHS), a TaK¥kKe
HEKOTOPBIX APYTUX CUETYUKOB;

4) 00paboTKa OTJIOKEHHBIX BBI3ZOBOB. OMLI0MCEHHDLIL 8bI306 —
BBITIOJTHEHHE TpeOyeMoil moaAnporpaMmsl sjipa yepe3 TpedyeMoe Bpe-
Ms. 3a8BKH HA OTJIOKEHHBIE BBI30BBI OCTYIAOT OT NOAIIPOrPaMM Si]I-

pa;
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5) oOpaboTka amapmMoB. Arapm — OTIpaBKa CUTHANIA MPOIECCY
M0 HUCTEUYCHHUIO 3aJaHHOTO0 WHTEpBaja BPEMEHU. 3asBKU Ha allapMbl
MOT'YT IIOCTYNAaTh OT JIFOOBIX IIPOIECCOB;

6) mpoOy>kJAeHUE TeX MPOIECCOB Sapa, KOTOPHIC JOJKHBI BbI-
MOJTHATHCS IEPUOUYECKH, YEPE3 3aJaHHbIA UHTEPBAJ BPEMEHHU.

HekoTtopeie U3 nepednciaeHHbIX NEHUCTBUM BBIMOJHAIOTCA HE Ha
KaxJoM Tuke. Eciu Tpedyemoe aeiicTBue TpeOyeT HEKOTOPBIX 3aTpaT
Bpemenu L1, To oHO peanusyercss He caMUM OOpPaOOTYUKOM TIPEPHI-
BAHUM TalMepa, a KAKOU-TO APYroM MOANPOrpaMMOM sAApa, BbI3bIBae-
MOU C TTOMOIIIBIO OTJIOKEHHBIX BBI30BOB. JIt00asi moamporpamma siapa
MOXET CJIeJIaTh 3as8BKY Ha OTJIOKEHHBIN BBI30B €05 WM JPYyTrou Mmoj-
IporpaMMmhbl siipa, epeaB Ha BXOJ MOANPOrpaMmbl 0OpabOTKH OT-
JIO’KEHHBIX BBI30BOB JIBa MapameTpa: A — CTapTOBbIN agpec TpedyeMoi
MOANPOTPAMMBI; ¢ — BEIMUMHY TPeOyeMOro mpoMeXyTKa BPEMEHU B
THKaX.

JlanHas 3asBKa MOMeEIIAETCS MOANpPOrpaMMoil 00pabOTKHU OTIIO-
YKEHHBIX BBI30BOB B CITHUCOK, OTCOPTUPOBAHHBIN MO BPEMEHU 3aIycKa.
[Ipu 3TOM KaXIblid 3JIEMEHT COACPKUT KpoMme aapeca A pa3HUIy Me-
Iy BPEMEHEM BbI30BAa CBOEH MOANPOTrpaMMbl U BPEMEHEM BBI30BA
MOANPOTrpaMMBbl ISl TIPEbIAYIIero 3jeMenTa. Ha kaxaom Tuke Taii-
Mepa COJECPKUMOE MEPBOTO JIEMEHTA CIHUCKAa YMEHBIIIAETCS Ha €/IH-
Huy. Kak ToybKo 3T0 3HaueHue OyaeT paBHO (), MPOU3BOAUTCS BBI3OB
COOTBETCTBYIOIIEH MOAMPOTrpaMMbI, a TAKXKE YJIaJICHUE MEPBOTO dJie-
MEHTa CITHCKA.

B ominune OT OTIIOXKEHHBIX BBI30BOB AJIAPMBI MPEIHA3ZHAUYECHBI
JUIsl OOCITY>KMBAHMSI HE MOJNPOrpamMM siipa (HarmpuMmep, JuUcreTdyepa),
a 711 00CITY’KMBaHUS MPUKIIAIHBIX TpoiieccoB. s Toro 4ro0bl mpo-
[ECC TMOJIYYWJI CUTHAJI 4Yepe3 TpeOyemblii MHTEepBaJl BPEMEHH, MpO-
rpaMMma 3TOro mporiecca 10 KHA BHIMOJHUTh CUCTEMHBIN BBI3OB:

34A/JATh BPEMA (t ||), (ma CU — alarm)
rie ¢t — UHTEpPBAI BpeMEHM (B CEKyHJax), MO0 MCTEYEHUIO KOTOPOTO
MPOIECC MOTYYUT CUTHAI.

[Ipy BBIMOJHEHWH AAHHOTO CHUCTEMHOIO BBI3OBa SJIPO CO31ACT
HOBYIO MEPEMEHHYIO — maimep unmepeaia (He MyTaTh C anmapar-
HBIM TallMepoM), COAEpKallyl0 BEJIWYMHY 3aJaHHOTO MHTEpBajia, U3-
MEpEeHHYI0 B THKaX. J[aHHas mepeMeHHasi OyJeT yMEeHbIIaThCs oOpa-
OOTUYMKOM TIPEPHIBAHMI TaiiMepa Ha €UHUILY NPU 00pabOTKE KaKI0-
ro Tuka. Kak ToJibKkO TaliMep MHTEpBajia CTaHET PaBHBIM HYIIIO, COOT-
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BETCTBYIOIIEMY Tporieccy Oyaet nmocnan curHan SIGALRM. Cnenyet
OTMETHUTh, UTO JJAHHBIM CUCTEMHBIN BBI30B HE OJOKUPYET BBIMOJIHEHUE
npoliecca 10 MOJy4YeHHs] CUTHaJla 4epe3 BpeMs £, a cpa3y BO3BpallaeT
emy ymnpasieHue. UtoObl 00ecneynTh Takoe OJIOKMPOBaHUE, CUCTEM-
HbI BBI30B 34/[ATH BPEMX cnepyer MCHONIb30BAaTh B MPOrpamMMe
poliecca COBMECTHO C CUCTEMHBIM BbI30BOM:

11AY3A(|) (ma CU — pause)

JlaHHBIN BBI30B MPUOCTAHABJIMBAET BBHIMOJHEHNE BBHI3BIBAIOIIETO
npoliecca 10 MoJay4deHus J0oro curHaia. B kauecTBe Takoro curHa-
Ja 0COOEHHO y00HO MCIOab30BaTh curHail SIGALRM, BeimaBaeMbIii
CUCTEMHBIM BbI30OBOM 3A/[ATH BPEMX. Hanpumep, mapa cucrem-
HbIX BbI30BOB 34/[ATH BPEMX n [IAY3A wmcnonb3yrOTCs NPU BbI-
MOJTHEHUW KOMaHAbl shell — sleep, BBITIOTHSAIONICH 3aJIep)KKy IIPO-
rpaMMBbl Ha 33JJaHHOE YKCIIO CeKyH/I (cM. 1. 2.5.5).
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6 YNPABNEHUE ONEPATUBHOU NAMATbIO
6.1 BBegeHue

Baxuenmunmu anmapataeiMu pecypcamu BC sBnsirorest LI u
OIl. YnpaBneHue 3TUMH PECYPCAMU BBIITOJIHIETCS KaK IMIPOrPaMMHO —
noanporpamMmmami siapa OC, Tak U anmapaTHO — anmnapaTypor camoro
LII. ITpu stom mporpammuoe ynpasienue L{II u OIl ucnons3yer u
JOIOJIHAET COOTBETCTBYIOIIEE ANMapaTHOE YIPABICHUE.

B mpenpiaymux paszaenax mocoOusi ObUIM BBISBICHBI OCHOBHbBIC
3aja4u 110 yrpasiienuto LI1:

1) nucnieTuepuszanus npoueccoB — pacnpenesieaue Bpemenu L1
Mex 1y rpoueccamu. JlanHas 3amada pemaercs saapom OC;

2)3ameHa Ha Il anmapaTHoro koHTekcTa mpoiecca. Takas 3a-
MEHA MPUBOJUT K CMEHE BbInoJiHsAeMoro Ha LI nmpouecca. Ee peanu-
3aIus TpeOyeTcs s pelIeHUsT MPEeAbAyIeH 3a1a4uu TuceTIepu3a-
MU NporeccoB. JlaHHas 3a/1a4a pemaeTcs anmnapaTrHo;

3) nepexntouenue LI n3 HENpUBETUTHUPOBAHHOTO B MIPUBEJIUTE-
POBaHHBIN PEXKUM U 00paTHOE MEpeKIFoYeHre. Takoe MepeKIFOUeHHE
TpeOyeTcs JJisl peanu3alii CUCTEMHBIX BbI30BOB, MPUBOASIIMX K Ti€-
pPEBOJly MpoOLEcCCa U3 COCTOSAHMS «3ajada» B cOCTosiHHE «Sapo», a
TakKe JUIsl 0OpaTHBIX nepexo0B. JlaHHas 3ajaya pemaercs anmapar-
HO;

4) nopnepxka mnpepbiBaHui. MexXaHu3M NpephIBAHUN YpE3BbI-
YaiHO BAXKEH JIJISI OpTraHW3allMM B3aUMOJICHCTBUS MEXK]Y amnmapary-
poit BC u ee mporpamMmHbIM oOecrieueHueM. J{anHas 3ajaya peraercs
coBMecTHO anmnaparypoit L{IT u nognporpammamu sapa OC.

Ilepeiinem tenepp k ympasienuto OIl. Hamomuauwm, 4ro peans-
Hasg OII mro6o0it BC npeacrapiisier co00il TMHEHHYIO MTOCIE0BATEIIb-
HOCTh IPOHYMEPOBAHHBIX siYeeK. Homep suerku naMsaTh Ha3bIBACTCS
€€ peajbHbIM ajJpecoM. biaromaps HaJIUMYMUIO MOJCHCTEMBI yIIpaBlie-
HUS aMsIThIO, BXxosiie B coctaB sapa OC (cm. puc. 19), a Takxke
annapamypul ynpaejieHus namamoio, 1100as nporpaMmma UMeeT JeJ0
HE C peanbHOU, a ¢ eupmyanvnou OII. 1lpenocraBnenue takou OII
TpeOYET BHINOJHEHUS CIAEAYIOMMNX TPeX (PYHKIIHIA:

1) mpeoOpazoBaHue BUPTyaJIbHBIX aIPECOB B pealibHBIC ajpeca
ssueek OII;
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2) 3amurta objacTeld mamMsATH OJIHOTO Mpoliecca OT BO3ICUCTBUSA
JPYTHUX MPOIIECCOB;

3) pacnpenaenenue OIl mexay nporeccamu.

[Ipu BemmonHeHuu 3tux QyHKIwMH poas OC u posib anmnaparypbl
yIpaBJICHUS] MaMSThIO pazinyHbl. Tak Kak mpeoOpa3oBaHHUE aJIPECOB
BBITIOJIHAETCSL BO BPEMEHM OUY€Hb 4acTO (MpU BBINOJHEHUU 000U
MAIlIMHHOW KOMaH/ibl, uMeronien aeno ¢ sueiikamu OII), To 3TO TIpe-
oOpa3zoBaHue peann3oBaHo anmapatHo. Poins OC cBOIUTCS TOIBKO K
WHUIMATU3AUd PETUCTPOB U TaOJMIl, UCIOJIb3YEMbIX JUIsl arlapar-
HOTO MpeoOpa3oBaHMs aIPECOB M BXOMAAIIMX B COCTAaB ammaparyphl
yIIpaBJICHUS MTaMsThIO.

3ammTa mamsiTU Opolecca OT BO3JEHUCTBUS APYTUX IMPOLECCOB
OCHOBaHA Ha KOHTPOJIE MPABOMOYHOCTH BBITIOJHEHUS KXKIOWU Orepa-
uu ¢ OIl. Tak kak yacToTa Takux OIepaluii OYeHb BBHICOKA, TO aHa-
JOTUYHO (PYHKIIMM MPeoOpa3oBaHUs aJJpeCOB KOHTPOJIb MPABOMOYHO-
ctu onepauuii ¢ OIl BbIMoOJIHAETCS MOJHOCTHIO anmnapatHo. Poae OC
CBOJUTCSI K BBIMOJHEHUIO JBYX (DYHKIIUMH, JOTMOJHSIOIIUX armapar-
HBI KOHTPOJIb. BO-MEpBBIX, OHA OCYILECTBISECT UHULIMAIU3AIMUIO pe-
TUCTPOB U TaOJIUII, UCIOIb3YEMbIX ISl TAKOTO KOHTPOJIsl. BO-BTOPBIX,
B clly4yae HapylIeHUs MPaBOMOYHOCTH gocTyna k namstu OC obOpaba-
THIBAET UCKJIIOUEHHE (BHYTPEHHEE alllapaTHOE MpEphIBAHKE), BbIAa-
BAEMOE aIllapaTypoyr yIpaBJICHUS MaMsThIO.

B otnuune oT AByX Apyrux (QyHKIuN (QyHKIMS pacrpeacieHUs
MaMSTH BBITIOJHSIETCS] BO BPEMEHM JIOCTATOYHO PEJIKO U TO3TOMY MOXKET
OBITh peanu3oBaHa MporpaMMHoO, To ecTh siapom OC. Ho ecnu MbI Xo-
TUM 00€CIIEUUTh MPEBBIIICHUE 00beMa BUPTYAIbHOU MaMSTH MPOrpam-
MbI HajJ 00beMoM peanbHOoi OIl, BBICICHHOM €#, TO JOJKHbBI UCIIOJIb-
30BaTh JIOMOJHUTEIBHBIE 3JIEMEHTHI ANApaTypbl YIPABICHUS TAMSTHIO.

Takum oOpa3om, BbIOOp ammapaTypbl yIpaBJICHHUS MNaMAThIO
OKa3bIBACT PEIIAIOIIEEe BIUSHUE HA PEATM3AIIUI0 BCEX TPeX (PyHKIIMMA
yopasiieaust OIL. IIpu pemenun cBoux 3amau OC onmpaercs Ha
uMmerolrytocs B BC anmapatypy ynpaBieHUs] TaMsIThIO U UCIOIb3YET
MMEIOIIMECS B HEW pEruCTpbl, TAOIULIBI U UCKITIOUCHUSI.

B oOmiem ciydae anmapaTypa ynpaBjieHUs MaMAThIO BKIIOYAET
anmnaparypy YIpaBjJ€HUS CETMEHTaMH M anmnaparypy yIpaBlCHUs
ctpanuuamu. [IprumMeHenre 3TUX TUNOB anmnapaTrypbl IPUBOJIUT K TO-
My, 4TO MpeoOpa3oBaHUE KaKJAOT0 BUPTYaJIbHOTO MPOTPAMMHOIO aj-
peca B peajbHbI aipec MPOU3BOJUTCS HE HA OJHOM, a Ha JABYX JTa-
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nax (puc. 24). bnaronapsi TakoMmy 2-3TamHOMY MPEOOPa30BAHUIO A/l-
PECoB Kakaasi U3 TPEeX MepeunuciIeHHbIX 3aaa4u ynpasienus OIl Taxxke
pa3duBaeTCs Ha JIBE M0J13a/1a4H.

CerMeHTHBIN JIuHelHbIi PeanbHbIii
BUPTYaJIbHbII BUPTYaJIbHbII aupec
aapec Ammapartypa | aApeC Armnmaparypa P
— > > >
yIPaBIEHUS yIpaBICHUS
CETMEHTaMU CTpaHULAMU

Puc. 24 — CocraB annapaTypbl yIpaBiI€HUs NaMSAThIO

JlanpHellee M3I0KEHUE pelieHus 3ajad no ymnpasieHuto OII1
OCHOBAaHO Ha wucHojab30BaHuu B KadectBe L[II mukpomponeccopa
i80386. JlanHBIN MPOLECCOP 3aHMMAET OYEHb BAXKHOE MECTO B MCTO-
PUYECKOM psJie TPoreccopoB (pupmel Infel Mo cieayrouyM TpUYH-
HaM. Bo-niepBbIX, 3TO nepBbiii 32-0uTHBIN npoueccop. Ero peructpsl,
3a HUCKIIFOYCHUEM HEKOTOPBIX PETHCTPOB YIPABICHUS MAMATBHIO, pac-
CMaTpUBAEMbIX HAMH T03KE€, IPUBEJAEHBI Ha pUC.25.

31 16 15 0
AX EAX
BX EBX
CX ECX
DX EDX
SI ESI
DI EDI
BP EBP
SP ESP
1P EIP
FLAGS EFLAGS
15 0
CS xonx
SS  crek
DS
ES IaHHbIE
FS
GS
| | | CRO - CR3

Puc. 25 — Peructpsl npoueccopa i80386
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32-6utHbie padoune peructpel EAX, EBX, ECX, EDX umeroT B
Ka4eCcTBE MJIaAIIMX NMOJOBUH peructpsl AX, BX, CX, DX, noctapiiue-
CA «B HACJIEICTBO» OT mpoleccopa i8086. ITO ke OTHOCUTCS U K pe-
ructpam-ykazarensm ESI, EDI, EBP, ESP, EIP, a TakXe K pErucTpy
¢naroB EFLAGS. Yto Kacaercs CErMEHTHBIX PETMCTPOB, TO OHH TO-
NpPEXKHEMY OCTaluCh 16-OMTHBIMU. X 4YMCIIO yBEIWYMUIIOCH Ha JBa
(FS u GS). HoBeiMu 110 cpaBHEHUIO C (8086 ABASIOTCSA TaKkKe yIpaB-
nsromue 32-outhble peructpbl CRO, CRI, CR2, CR3. 31U perucTpsl,
B omuinuue ot peructpa EFLAGS, oTpaxarT HE TEKYLIEE COCTOSHUE
LII, ompenensemoe mporpaMMON, BBINOJHSAEMON B TAHHBIA MOMEHT
Bpemenu Ha LII1, a toaroBpeMeHHOE COCTOsSHME, O0Iee ISl BCEX BBI-
MOJIHSIEMBIX HA MPOLIECCOPE MPOTrPaMM.

Bo-BropeiX, HaunHasg ¢ (80386, anmapaTHO IOIICPKUBACTCS
BUpTyaJibHAs MaMsTh, UMEIOIIAasi 00beM BO MHOTO pa3 OOJbIIUM, YeM
peanbHas OII.

B-Tperbux, B i80386 peasim30BaHbl JOCTATOYHO HAJCKHBIC all-
napaTHble METO bl 3a1uThl HHPopmaluu B OI1.

HecmoTpss Ha TO, 4YTO MOCIEAYIONIME MOJAEIU MPOILIECCOPOB
bupmbl Intel MHOTOKpATHO TPEBOCXOAAT (80386 MO CKOPOCTU BBHIYKMC-
JICHUM, B HUX MO-TIPEKHEMY PEUTU3YIOTCS UJICH, TTOJTYUYCHHBIC TP €TI0
MPOEKTUPOBAHUU. Y Ka3aHHOE MPEBOCXOJCTBO B CKOPOCTH JIOCTUTACT-
Csl, B OCHOBHOM, 32 CUET «KOJUYECTBEHHBIX» (DaKTOPOB: YBEIHUYECHUE
Yyuciaa KOMaH, pa3Mepa U KOJIMYeCTBAa PErUCTPOB, EMKOCTH Oy(depos,
YBEJIIUYCHUS] TAKTOBOM YaCTOTHI.

[Iporteccop 80386 umeer Tpu pexuMa padbOThI: 1) peanbHBIM
peXKM; 2) 3alUIIEeHHBINA pexXuM; 3) pexxuM V86. B peanvrnom pescu-
Me TIPOLIECCOP OKA3bIBACTCS CPa3y K€ MOCIIEC BKIFOUEHUS TUTAHUS WU
B ciydae c0os. B aToM pexume mporieccop o4deHb Moxox Ha i8086,
BBITIOJIHSSI BCE TPOTpaMMBI JIJisk HEero (B TOM uuciie u camy MS-DOS).
Otnuuus: 1) BbIIE CKOPOCTh BBINOJHEHUS MAIIMHHBIX KOMAH]I;
2) IHA BCEX PErUCTPOB (KPOME CETMEHTHBIX ) yBEIWYHHA 10 32 OUT.

Pexxum V86 (BupTyanbHblil mporeccop i8086) uMUTUPYET ISt
KaXJOM M3 HECKOJBKUX MAPAJUIENBHO BBINONHAEMBIX DOS-iporpamm
pexumM paboThl i8086.

but 0 B CR0O ynpaBiisieT NEPEKIIOYCHUEM PEXUMA MIPOLIECCopa:
[-3amuineHHbId pexum; (-peanbHbil pexum. Crenyromas rpyrima
MaIlIMHHBIX KOMaH] (MCIOJB3yeTCss accemoOsiepHas (opMa 3arucH)
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BbINONTHAET TiepekntoueHne LI u3 peanbHOTO B 3auquuienmsviii pe-
HCUM:

mov AX, CR0O
or AX 1
mov CRO, AX

B 3amuiieHHOM peskuMe TIPOIIeccop MOTHOCTHIO MMPEoOpa3yeTes:

1) anpecnoe npoctpanctBo OII yBenuuuBaercs g0 4-x I'GaiitT
wm Gosee, rae 1T = 1K, 1K = 1024;

2) anmmapaTtHO TMOJIEPKUBACTCS MYJIbTHIIPOTPAMMHOCTD: KaX-
0¥ TIPUKJIaIHOM MporpaMMe Ha3HAYaeTCs CBOSI 00JacTh MaMsTH, arl-
MapaTHO 3aIlIMIIaeMas OT BO3JACHCTBHUS APYTUX MPHUKIAIHBIX IIPO-
rpamM. Oco00 3anumiaeTcs OT BO3ACHCTBHS MPUKIIATHBIX MPOrpaMM
obisacts sapa OC.

6.2 CermeHTHasa BUpTyaribHasa namaTb
6.2.1 IIpeoOpa3oBaHue aapecoB

biaronaps Hanu4uuO annapamypst ynpaeaieHus ce2MeHmamu,
110001 MPOIECC UMEET B CBOEM PACHOPSKCHUU CE2MEHNHYI0 6UPHLY-
QIbHYK) NAMAMbL — KOHEYHOE MHOXKECTBO HEMPEPHIBHBIX O0acTei
namMmsTi (CErMEHTOB), IOCTYIHBIX MporpamMme mpoiuecca. B atom ciy-
yae aapec sueiiku OIl Bcerma 3amaercst B mporpamMme B BHUAE Iapbl
(S, L), rne S — uneHtudukarop cerMeHTa, a L — CMEIIEHUE OTHOCH-
TEJIbHO Ha4yalla CErMEHTA.

[Ipu pa6ore LII1 B peasibHOM pexxkume S npeacTaBisieT coooil Ha-
yaibHbIN ajpec pasmenlenus cermeHTta B OIl (TouHee — HOMep Ha-
yanpHOTO maparpada). Tak kak peanbHbii pexxuMm L1 ucnonb3yetcs
JUIIb TPHU 3arpy3Ke MYJbTUIPOTPAMMHOM CHUCTEMBI, TO JIAJIEE PEYb
OyJleT uATH, B OCHOBHOM, O 3aIUIIIEHHOM PEKUME.

[Ipu pabore B 3ammumienHom pexume S = (7, 1), tne T — tun
Tabautbl 1eckpuntopoB (0 — GDT, 1 — LDT), I — uHACKC AECKPUIITO-
pa cermenTa B Tabimie GDT unu LDT. ITOT UHJIEKC €CTh CMEIICHUE
(B OaifTax) OTHOCUTENbHO Havyana Taonuiel. Unentudukarop cermeH-
Ta S Ui 3alIUIICHHOTO PEXHMa OOBIYHO HA3BIBAIOT CE1eKMOpPOM
cecmenma.
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GDT — rnoGanbHasi Tabnuia aeckpunTopoB. B aToii Tabnuiie
HaxXOAATCS JIECKPUIITOPHI CErMEHTOB siapa. JTa Tabiuia olmas s
BCeX IporeccoB. Ilpu 3TOM mponecc, BBINOJHIEMbIA B JTAHHBIA MO-
MeHT Ha IIII, TeopeTnyecku MOKET MHUIMUPOBATH JIOOOH U3 ATUX
cerMeHTOB. HoO ecny OH HaXOAUTCS B COCTOSIHUM «3aJ1adya, TO MOXKET
BBI3bIBATH JIMIIIb HEKOTOPHIE CETMEHTHI SIAPA, HA3bIBAEMbBIC GEeHHIUIIA-
mu. BbI30B J11000T0 JIpyroro CerMeHTa MpPUBENET K BOSHUKHOBEHUIO
VCKJIIOUEHUS U, KaK CJIEJICTBUE, K YHUUTOXEHUIO Iiporecca. Eciu BbI-
3BaH BEHTWJIb, TO MPOIECC MEPEXOJIUT B COCTOAHUE «Ampo» U emy
JIOCTYITHBI BC€ cerMeHThI B GDT.

LDT — noxanbHas Tabnuia AecKpunTopoB. Jis kaxaoro mpo-
1ecca CyIIeCTBYET CBOsI €AMHCTBeHHasA LDT. B Hel HaxoasaTca AeCK-
PHUIITOPBI CETMEHTOB MPOIIECCA, UCTIOJIB3YEMbIE UM B COCTOSIHUU «3a-
nada». KomnuectBo cerMeHTOB B LDT 1yisi KaxJI0ro Imporecca CBOE.
HaubGonee yacTo B 3Ty TaOJMIly BKJIHOYAKOT CErMEHTHI: 1) CErMeHT Ko-
Ja; 2) CerMEHT JaHHBbIX; 3) cerMeHT cTeka. Pexe — cermentsl DLL u
CETMEHTHI Pa3AeIsieMOMN MaMATH.

ITone B neckpunropa ja000ro cerMeHTa CoAepKUT 0a30BbIN JIH-
HEWHBIN aJpec CErMEHTAa — aJpeC pa3MEUICHUS B JIMHECHHOM IMaMSTH
nepBou siuerikn cermeHra. Ecnm B BC Her anmapartypsl yrpaBiieHUs
CTpaHUIIaMU WJIA OHA BBIKIIOYEHa (myTeM cOpoca crapiiero Outa B
peructpe CR(), TO B Ka4eCTBE JIUHEMHON MaMATH, UCMOJIb3yEMOM IS
pa3MeIIeHns] CETMEHTOB Mpoliecca, BeICTynaeT peanbHas OIl. B atom
cinydae moooit anpec (S, L) = ((T, 1), L) , conepxauuiicsi B 1oJjie Ma-
ITMHHOW KOMaHbI, TpeoOpa3yeTcs MpH MOoMaJaHuy 3TOWM KOMaH/IbI Ha
LI B peanbhblii aapec OII o cxeme, n300pakeHHOM HA pUC.26:

R=B+1L,
rae B — 0a30BbIN ajpec CerMeHTa, ACCKPUNTOP KOTOPOTO HAXOIUTCS
uiu B Tabnuie GDT (ecnu T=0) wnu B Tadbnuue LDT (ecnu T=1) co
cMmelenneM / 0alT OTHOCUTEILHO Havyaia TaOIUIIbI.

Teneps NOMOJIHUM H3JI0KEHHYIO BBIIIE CXEMY JIPECALUM STYECK
OIl B 3amMIIEHHOM PEXMUME HEKOTOPBIMU CYIIECTBEHHBIMH JI€TasI-
MHU: PacCMOTPUM JOCTATOYHO MOAPOOHO CTPYKTYPY ACCKPUIITOPOB
CErMEHTOB, a TaK)€ UCIIOJb3yeMbIe JJIsI pa0OThI C STUMHU JACCKPUIITO-
paMu pPErucTpbl U MallMHHBIE KOMaHIbl. HauHem c Bompoca o Tow,

rZ€ Pa3sMEIIacTCsl CETMEHTHBIM BHUPTyanbHbIM anpec sueruku OIl —
(S, L).
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BupryanbHbIii CETMEHTHBIN aIpec

LI L OIl
LDT
1 < R:B+L
T=1
> B
) 4
+ JIunenHbIN anpec
GDT
g
=0
> B

T — tun Tabnuuel neckpuntopos (0 — GDT, 1 — LDT)
I — unpaekc neckpunrtopa cermenta B GDT wiu LDT
L — cMmenieHre OTHOCUTEIBHO Hadaja CerMeHTa

B — 6a30BbIl TUHEHHBINA aJIpec CerMEeHTa

R — peanbHbIil agpec EPBOU TYEHKU CETMEHTA

Puc. 26 — [IpeoOpa3zoBanue BUPTyaTbHOTO CETMEHTHOTO aJjpeca B peabHbIi
IIPY OTCYTCTBUU anapaTrypsl yIpaBIeHHUs CTPaHULIAMH

Hanomuum, uto B miporieccope i8086 nneHTudukatop cerMeHTa
S ecTb HOMEp HauvalbHOTO Maparpada cermenta. [Ipu aTom S coxep-
KUTCSI B TOM CETMEHTHOM PETUCTPE, KOTOPBIA UCTOJIb3YETCs JJIsl aj-
pecanun paccmarpuBaemoit stueriku Ol Kaxkmast mammHHas koMaH1a
«3HAET», KAKOM CErMEHTHBIM PEruCTp HCMOJIb3YEeTCs MJI aapecariuu
ornepaHja 3TOM KOMaHJIbl, €CIM 3TUM OIEPaHIOM SBIISIETCA sS4YEHKa
OIl. Hanmpumep, komanga 0€3yCJIIOBHOTO MEPEX0Jia jmp BBITOJHSIET
Nepexo/] Ha YUKy maMsaTH, JUJIs aJpecallui KOTOPOW HCIMOJIb3yeTCs
peructp cermeHnTa kojga CS. ITO CpaBeIMBO U JJIsl apeECalu s4de-
ek OII B peanbHOM pexkume mnpoueccopa i80386. B 3amumeHHoM pe-
xume LIT ayist xpaneHust S Takke UCTOJIBb3YETCS OJIMH U3 CETMEHTHBIX
peructpoB. Ho Tak kak teneps S = (7, 1), TO 1 CONEPKUMOE CETMEHT-



144

HOTO PETHUCTPA B 3aIIUIICHHOM pexxkume OyaeT apyrum (puc.27). Ilome
RPL wcnonb3yetcst juisi annapaTHoil 3amutbl uHGopmauuu B OIl u
OyJIeT pacCMOTPEHO HaMmu B 11.6.2.3.

15 3 2 1 0
~— T —
T RPL
uHaekc /

I — vHaeKkc neckpuntopa cermenrta B tadnuue GDT vnu LDT
T — tun tabauubl geckpuntopos (0 — GDT, I — LDT)
RPL — ypoBeHb 3anpaliMBaeMbIX TPUBHAIICTUN

Puc. 27 — CtpyKTypa CETMEHTHOTO PETUCTPA B 3ALIUIIEHHOM PEXKUME

OOpatuM BHUMaHHE, YTO pa3Mep IMOJS UHACKCOB /| B CETMEHT-
HOM peructpe coctanisieT 13 6ut. [loaroMy makcumanbHas JuiHa (B
Gaiitax) GDT wmu LDT pasra 2" = 8192. Tak KaK AIHHA OXHOTO Je-
CKpUNTOpA paBHA § OaliTaM, TO MAaKCUMaJIbHOE YUCIIO JECKPUIITOPOB B
tabmutie GDT wim LDT 6ynet: 8192/8=1024=1K. Takoe makcumalib-
HOE YHCJIO CETMEHTOB MaMITH MOXXET UMETh KOHKPETHAs MPUKIaaHas
nporpamma unu sapo OC.

Ha puc.28 npuBeneHa cTpykTypa JeCKpPUIITOpa CerMeHTa (CTpo-
ka GDT wiu LDT). Ero niuna 8 06ailT, U3 KOTOPBIX 0a30BbIN JTUHEH-
HBIM azgpec cermenta (B) 3anumaer 4 Oaiita, unu 32 6uta. Tak Kak
2% = 4T, To 00uMii 06BEM THHEHHOTO BUPTYaIBHOTO aAPECHOTO IIPO-
CTpaHCTBa coCcTaBJisieT 41 0aifT.

7 6 5 4 3 2 1 0 GaiiT
B(ct-ih) Hoctyn B (Mnagmmit) [Ipenen (Mmaammmii)
G| X | 0| [ [lIpenen (cTapimii) P|DPL|S| Tun |4
7 4 3 0 76 543 2 1 0 Ourw

Puc. 28 — CtpykTypa aeckpunrtopa cerMeHTa
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[Tone npeden cogepxut pasmep cermMeHTa B 0aTax, yMEHBIIICH-
Hbll Ha 1. B peasbHOM pexume pazmep cermenta OII cocraBusier
64K. B 3amuiiieHHOM peXuMe MOKHO 3a/1aBaTh JIIOOYIO JUIMHY CeT-
menTa oT 1 Gaiita go 2°° = IM GaitroB wiu crpauui. bur G — 6um
epanynapuocmu. Ecniu G = 1, To nose npeaena 3a7aeT npeebHbIMI
pa3Mep cermMeHTa B ctpanuiax (mo 4096 6aiito), nHaue — B OaiiTax.

but X 3agaer pasMepHOCTh MAlIMHHBIX KOMAH]I, BBIIOJHIEMbIX
HII. Ecou X=1, To BeImoaHg0TCS 32-OMTHBIC KOMaH/bI, HHAUe — 16-
outHble. (16-OMTHBIE KOMaHbl OCTAIUCH «B HACJIEACTBO» OT IPOIEC-
copa i8086). but [ ucrionb3zyercs onepaliMOHHONW CUCTEMOM JJIsI CBOUX
HYX]I.

ITone (06aliT) docmyn orpaHUYUBAET OIEepaIliU, KOTOPbIE MOYKHO
BBITIOJIHATH HaJ cerMeHToM. [Ipu 3TOM OUT S — mMpU3HAK CUCTEMHOTO
cermenTa. Ecnu aTot OuT cOpoiex B 0, To cerMeHT cucteMHbIi. [lone
DPL wcnionb3yeTcs i OpraHu3alyy 3allUThl CETMEHTa. Ero Ha3Ha-
yeHue OyaeT paccMOTpeHo B 11.6.2.3. butel P u A MCONB3yIOTCS IS
OpraHU3allMy CETMEHTHOIO CBOMUHIA. JTU OUTHI OyAyT PacCCMOTPEHBI
B 11.6.2.2. Coaep:kaHHWE MO mUn ONPEACISACTCS HA3HAYCHUEM CET-
MeHTa. Ha puc.29 npuBeaeHn OGalT mocTymna Jyisi CErMEHTa KOja, CO-
JepKaIiero MallMHHbIE KOMaHIbl mporpaMmbl. 3aech out C — OUT
nog4YuHEeHus. R — OUT pa3pelieHus yTeHus: cermenTa (1 — urenue pas-
pemieHo, 0 — yTeHue 3anpenieHo). Yto kacaercs 3amucu, TO B CETMEHT
KOJla OHa 3arpelnieHa Bceraa (B OTJIMYue OT PeajbHOIo PEeKUMa).

7 6 5 4 3 2 1 0

P DPL 1 1 C R

Puc. 29 — baut nocrymna 1y cerMeHTa Koja

Ha puc.30 npuBeneH OalT AocTyma ISl CeTMEHTa JaHHBIX.
3nech Out D 3amaeT HampaBlieHUE pacuiupeHus cerMeHTa. OObIYHBIMN
CErMEHT JIaHHBIX PACHIUPSACTCS B HAMPABICHUM CTAPIIUX aJPECOB
(D=0). Ecnu e B CEerMeHTE PacCIOJI0XKEH CTEK, PACIIMPEHUE MPOKUC-
XOJIUT B 00paTHOM Harpaiienuu (D=1). W — OUT pa3pelieHus 3anmucu
B cerMeHT (1 — 3anmucek gomyctuma, 0 — Het). Ecnu mporpamma nomsi-
TaeTcs 3amnucaTh B CETMEHT npu W=(), TO ee BbINOJIHEHHE OyAET mpe-
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pBaHO. I[J'I}I CUCTCMHLIX CCIMCHTOB IIOJIC «THID» HNPHUHHUMACT APYI'HC
3HA4YCHMUA.

7 6 5 4 3 2 1 0

P DPL 1 0 D w

Puc. 30 — baiit goctyna jisi cerMeHTa JaHHBIX

Tak kak GDT conepkuT AecKpuntTopbl cerMmeHToB sijpa OC, 3Ta
Tabauma 3anonHsercs npu uaunuaauzauu OC. Urto kacaercs LDT,
TO OHA COJEPIKUT JIECKPUIITOPbI CETMEHTOB TOJBKO OJIHOTO Mpolecca
U €€ CO3JaHUE MHUIUUPYETCS MPOLECCOM-OTIIOM IIPU BBIMOJIHECHUU
cucteMHOro BbI3oBa CO3J[ATH IIPOLECC. Ecnu mnpeamnoyioxKuTh,
YTO Mbl 3aHMMAEMCs CO3JaHUEM HOBOTO MPOLECCAa CaMOCTOSITEIBHO,
HE MCIMOJIb3Ysl NAHHBIM CUCTEMHBIM BbI3OB, TO I 3aaanus LDT no-
YepHEro Ipoliecca Halla IporpamMma Morjia Obl MCIIOJb30BaTh, Ha-
npuMep, CIEayIONINE onepaTophl accemoepa:

; IlepBas ctpoxka 060t GDT wiu LDT conepXuT HyIu

Ldt db  0,0,0,0,0,00,0

;  JleckpunTop cermeHTa Koja (BBIIOJTHEHHE, YTEHUE, 32-ONTHBIC KOMAaH/IhI)
db  OFFh, OFFh, 0, 0, 0, 0OFAh, 4Fh, 0

;  JeckpunTop cerMeHTa TaHHBIX (POCT BBEPX, UTCHHE, 3AIUCH)
db  OFFh, OFFh, 0, 0, 0, 0F2h, 4Fh, 0

[Ipu paccMOTpeHHH AAHHOIO MPUMEpPA CIEAYET y4ecTh, YTO B
orepaTope db Mitaamui OaluT JECKPUIITOpaA PACIIONOKEH ClieBa, a Ha
puc. 28, Ha00o0poT, crpaBa. B kauecTBe 0a30BOT0O JIMHEHHOTO ajapeca
JUIs 000MX CErMEHTOB BBIOpaH HyJeBOM aapec. UTo Kacaercs mpe-
IeIbHOM JJIMHBI CETMEHTOB, TO OHA ToXKe oxguHakoBa (1 Moaiir). Cre-
JIOBaTeJIbHO, 00a JACCKPUNTOPA OMUCHIBAIOT OJIUH U TOT K€ CErMEHT
JUHEWHON mamsATH. B nmepBoM cilyyae 3TOT CETMEHT pacCMaTpPUBAETCS
KaK CETMEHT KOJa, a BO BTOPOM — KaK CErMEHT JaHHbIX. B pe3ynbTare
IPOIIECC UMEET IO OTHOIICHUIO K CBOEH COOCTBEHHOM IaMsTH HEOT-
paHUYEHHBIE TIpaBa JIOCTYIIA.

AHaJIN3 TaHHOTO MPUMEpPA MO3BOJISIET CHIENIAaTh €lle OJUH BBIBO/I.
Tak xak 0a30BbIN JTUHEUHBIN apec CETMEHTa HYJIEBOW, TO B JaHHOM
IpUMEPE PEYb MOXKET UATH TOJBKO O BHUPTYaJIbHOM JIMHEHHOM MpO-
CTpPaAHCTBE, JIJII OTOOpaXKeHHsI KOTOPOr0 Ha peaybHbIE ajapeca Tpeoy-
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€TCs anmnapaTrypa ynpasieHus cTpaHuuamu. (B camom Hauarne peanb-
Hoit OIl Haxomutcs TabnuIla BEKTOPOB IMPEPHIBAHMM, HCIIOIb3yeMas
LII B peasibHOM peXuUME pabOThI).

O6nacte maMsTH, B KOTOpod Haxomutcs LDT Oymymiero mpo-
1ecca, T0JbKHA ObITh 3apEruCTPUPOBAHA IPOLIECCOM-OTILIOM B TaOJIHIIE
GDT xak 0COOBI CUCTEMHBIN CerMEHT namsatu. s Toro 4ToObl BhI-
MOJIHUTH 3alMCh COOTBETCTBYIOILIETO AecKpumnrTopa B Tabmuiy GDT,
3Ty TaONMIly HEOOXOJMMO HAWTH B MaMsATU. ITO MOXHO CJieJaTh,
npounTaB cojaepxkumoe peructpa GDTR. I1oT 6-0alTOBBIN peructp
coliepKuT 4-0aiToBBIN 0a30BbIA peanibHbI aapec Tabmuubl GDT u
2-0alTOBBIN pa3Mep ITON TaOJIHIIBI.

GDTR — o4YeHb BAXHBIM PETUCTp, UCHONb3yeMbld camum L{I1
IUISL aApecaliy ST9YEeK MaMATh. [[ormycTtuM, HanmpuMep, 4TO B CETMEHT-
HOM peructpe koma CS o6ut 7=0. Torma nns ompeiesneHus ajapeca
CIEIyIolIer BbIMONHAEMOW KoMaHibl LIII mpocymmupyer conepxu-
Moe GDTR c conepx)umMbIM 10Js1 HHAEKCa B peructpe CS, a 3aTeM u3-
BJICYET M3 HAWJEHHOIO JECKpUNTOpa 0A30BbIN JTUHEWHBIN aJipec cer-
MEHTa KOJIa, KOTOPbIN U OyJIeT MPOCYMMHUPOBAH CO CMEIIEHUEM U3 pe-
ructpa EIP.

s 3anondenus peructpa GDTR niporpammel saapa OC ucnons-
3YIOT CHEIUAIbHYIO MAaIllMHHYK KOMaHIy /gdf. OHa BBINOJIHSETCS,
Harpumep, nocie nodasiaeHus B GDT HoBoro neckpuntopa LDT.

Ecnu B cerMmeHTHOM peructpe 0ut 7=1, To IECKPUIITOP UCKOMO-
ro cermeHTa Haxoautcsi B LDT. Tak kak B 11000 MOMEHT BPEMEHU Ha
[{IT BBITIOJHSAETCA TOJBKO OAWH IMPOrPaMMHBIM MPOLECC, TO TOJIBKO
oaHa Tabnuna LDT nomxHa ObITh «BUAMMAaY IporeccopoM. st aToro
HIT umeer 2-6aiiToBbiid peructp LDTR. ITOT PErucTp COAECP>KUT UH-
JeKC AecKkpunTopa Texyien Tabmuimsl LDT B Tabnuie GDT.

CnenuanbHasi MalllMHHAs KoMaHja /ldt BBIIOJTHSET 3aMEHY CO-
nepxkumoro peructpa LDTR. 3anucas ¢ ee nmomouibto B LDTR WHIEKC
neckpuntopa LDT B GDT, mbl caenaem nannyto LDT texymeit. Te-
nepb JII000W CErMEHTHBIN peructp ¢ outom 7=/ Oyner yka3biBaTh Ha
OJINH U3 CETMEHTOB, OINPEJICICHHBIX (C MOMOIIBIO CBOMX JAECKPHUIITO-
pPOB) UMEHHO B 3TOM Tabnuie. [Ipu 3ToM crneayeT OTMETUTh, 4TO KPO-
Me LDTR B LIl umeercs BHyTpEHHUN OPOTPAMMHO HEAOCTYITHBINA Pe-
TUCTp, COAep Kaluii 6a30BbIN TUHEWHBIN aapec Tekymen LDT, a Tak-
xe ee pazmep. 3anuchk B Hero [III ocyiiecTBiIsIET NpU BBITOJIHEHUHU
KOMaH/bl /ldt myTem KonupoBaHUs MOJEH ajapeca U pa3Mepa U3 JeCK-
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puntopa LDT B tabnuue GDT. Hanuuune Takoro BHYTPEHHErO PErHu-
ctpa no3BoJisieT L{I1 noctaroyHo OBICTPO BHIYUCIATH JIMHEIHBIE ape-
Ca sIYEeK B CEIMEHTAax, ONPEACICHHbIX B TeKyueu LDT.

6.2.2 Pacnipenesienne namMsiTu

B ormnume ot mpoueccopa (8086 Hanuune anmaparypsl ynpas-
JICHUSI CETMEHTaMU B Mpolleccopax, HaunHas ¢ i80386, 00yCIOBICHO
HE CTPEMJICHUEM PACIIMPUTH 00BEM aJ[PECyeMON MaMsTH, a BbI3BAHO
CICNYIOIMUMHU TNpUYMHaMH. Bo-mepBbix, Onarojgaps IEeCKpUIITOpam
CErMEHTOB, pEIIaeTCs 3ajada ammapaTHoW 3amuThl UHGOpPMALMM B
OII. IIpu 3TOM BO3BOJUTCSI JAOCTATOUYHO HANEKHBIN «3a00p» MEXIY
CErMEHTaMM IMaMATH PA3HBIX MPOLECCOB. METOABI peanu3aunu TaKon
3alIUThI OYIyT pacCCMOTPEHBI B 11.6.2.3.

Bo-BTOpBIX, CErMEHTHAasi OpraHu3alys NaMsITH CYIIECTBEHHO
yOpPOIIAET HMCIOJIb30BAHUE OJHOW M TOM XK€ 00JlacTh TMaMsATH He-
CKOJILKUMHM TIpolieccamMu. B kadecTBe Takux o0OJlacTell MOTYT pac-
CMaTpUBaThCsl peeHTepadenbHble nmporpaMmbl, DLL, a Takxke paszje-
asieMble o0nacTy JaHHbIX. Hanpumep, Henu3sMeHseMblil Ko peeHTepa-
O€JIbHOM MPOTrpaMMbl BBIJICJISIETCS B KaXKJIOM M3 MIPOIIECCOB B OTIEIb-
HbI cermeHT koja. (Ha ammapaTHOM ypoBHE [Jisi CErMEHTa Koja
oOecreunBaeTcs 3anpeT Kakon-11o6o 3anvcu). [Ipu co3ganuu nepBoro
poIlecca, UCIMOb3YIONIETO JaHHYI0 PEeHTEepaldesIbHYI0 MpOorpaMmmy,
MPOU3BOAUTCS 3arpy3ka 3Toil mporpammbl B namsaTh (OIl + oGnacte
cBonuHra), a B LDT nporiecca NTOMEMAaeTcsi JeCKPUNTOp CETMEHTA KO-
J1a, COAEpKAIIUM BUPTYAIbHBIN JIMHEUHBIA aJIpEC 3arpy>KEHHOU IPO-
rpaMMbl. IIpyu co3gaHuy BCeX MOCIEAYIOLWIMX MPOUECCOB B UX LDT
TaK)K€ NOMELIAIOTCA JECKPUIITOPBl CETMEHTOB KOJA, COJEpKalue
BUpPTyaJIbHbIC JIMHEMHBIE aapeca peeHTepadenbHoro cermenta. Ilpu
OTCYTCTBHUH aIMapaTypbl YIIPABICHUS CTPAHULAMH 3THU JINHEWHBIC al-
peca OyayT COBIaJaTh, a MPU HAIMYUM TAKOW ammapaTypbl BUPTYallb-
HbIE JIMHEWHBIE ajJpeca pPEeeHTEepadeIbHOTO CEerMeHTa Koja OyayT,
CKOpEE BCEro, pa3HbIMU. Tak KaK CErMEHThl JAHHBIX Yy KaXKJIOrO W3
IIPOLIECCOB CBOM, TO HHUKAKOrO BJIMSHHUA IPOLECCOB APy Ha Jpyra
HET.

PeentepabenbHbli Ko DLL TakXke 3amuchbiBa€TCsl B OTIEJIbHBIN
CErMEHT KOJia, KOTOPhIH MOXXET MCIOJIb30BaTh JIFOOOH mporecc. s
ATOTrO TpeOyeTcs MOMECTUTh AeCKpunTop cermenta B LDT miporecca.
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O4eBHAHO, YTO KaXIbId MPOLECC JOKEH HUMETh CBOW 3K3EMILISP
cerMeHra JaHubiX DLL, a ero geckpuntop — B ceoer LDT. crionb30-
BaHUE JIsI UHHOPMALIMOHHOTO B3aMMOJICUCTBUSI MEXY IMpolieccaMu
pa3nensaeMoro CerMeHTa JaHHBbIX Npeanonaraet pasMemienue B LDT
KaXXJIOr0 Mpoliecca CBOEro JeCKpunropa 3toro cermenta. [lomobHoe
Pa3MEIIECHUE BBITIOIHSET SAAPO MPU BBIIIOJIHEHUH CUCTEMHOTO BBI30BA
CO3JJATh PA3JEJIAEMBIM CEIMEHT.

IlepeuncneHHbIE TOCTOMHCTBA CETMEHTHOM OpraHu3alliy IMamsi-
T YMEHbIIAIOT NOTpeOHOocTH npoueccoB B OIl, HO He yCTpaHSIOT Ta-
Kyl moTpeOHOCTh coBceM. PaccmoTrpum pacnpenenenue OIl mpu Ha-
JVYWAN anmnaparypbl YOPaBJICHUS CETMEHTaMH U OTCYTCTBHUM amIapa-
Typbl yIIpaBJCHUs CTpaHUUaMu. PemieHue 3ToM 3agayd BO3MOXKHO
JIBYMsI CITOCOOaMH.

[Ipocreiinii MOAXOA MPEIONAraeT, 4TO CyMMapHbId 00beM
CErMEHTHOM BUPTYAJIIbHOM MAaMSTH BCEX MPOLECCOB HE MOYKET MPEBbI-
math o0beM OIl. B aToMm cirydae njist BbIJICICHHS TaMSITH HOBOMY TIPO-
neccy OC paccmaTpuBaeT CBOOOJHBIE YYACTKM MaMATH, OCTaBIIMECS
nocie neppoHavyanbHOU 3arpy3ku B Oll aapa OC, a Takxke mporpamm
MpEeapIAYIINX IpoueccoB. Hanmpumep, nomyctuM, 4To mnepen Co3aaHu-
em mpoiiecca 4 OIl umeer cocTosinue, n300pakeHHOE Ha puc. 31.

Pean. anpec
0 M0 ol
' M6 — Anpo OC
2 M0
ITponecc 1
3 MO
3.5 M6 [Tpouecc 3
4 M6 — CBo0OOHO
5 M0
ITpornecc 2
6 MO
7m0 CBoOoaHO
8MO —
9 M0

Puc. 31 — [Ipumep pacnpenenenus namsTu
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Ecnu oOmias nnuHa mporpaMmmbl mporecca 4 mpesbimaet 4,5
M6aiiT, TO B 1aHHBIM MOMEHT TpeOyeMas MmamsTh BblJIeJIEHA ObITh HE
MOET U CO3/IaHHE MPOLECCa OTKIAABIBAETCS A0 €€ nosiBaeHusd. Eciau
JUTMHA TIPOTrpaMMBbl HE TMPEBBIIAET CyMMapHOro o0beMa CBOOOIHOM
OIl, To BO3MOXHBI JIBa BapuaHTa. Bo-mepBbIX, mporpaMma MOXKET
OBITH JIETKO 3arpy’keHa B MaMsiTh, €CJIM JJIsl KaXJO0Tr0 CErMEHTa Mpo-
rpaMMbl UMEETCSI He MeHbIIU cBOOOAHBIN yuacTok OIl. Eciu 3To He
Tak, To OC omKHA «CABUHYTHY» B MaMSITH paHee 3arpyKeHHbIE MPo-
rpaMmsl mpoueccoB. Hanpumep, mycts npouecc 4 uMeeT 2 CerMeHTa
muHOM 1o 2 Mo6atita. Torma 6e3 mepemenieHus: IporpaMmbl 2 B CTO-
pOHY OOJBIIMX WM MEHBIIMX aJpPecoB Iporpamma mpouecca 4 3a-
rpy>keHa ObITh HE MOXKET.

N3noxennaa npocreiimas cxema pacnpenenenus OII ucxoaut
U3 TPEAMNOJIOKEHUS, YTO CyMMapHbIA O0BEM BUPTyaJIbHON MaMsTU
MPOIIECCOB HE IpEeBbIIAeT cyMMapHoro oobeMa peanbHoit OIl. (Ilpu
3TOM pPa3JEeNAEMbIE€ CETMEHTBI KOJIa WJIM JJAHHBIX YUUTHIBAIOTCS JIWIIb
onuH pa3). Ho anmapatypa ynpasieHus cermeHtamu B i80386 1no3Bo-
JSI€T OTOUTU OT ATOTO MPEIOI0KEHUS U 3arpykaTh B MaMsATh MEHb-
mero oobeMa OOJBIIYI0O MO pa3Mepy IMporpammy. HBIMH ClIOBaMH,
BUpPTyaJibHasi CETMEHTHAs MaMsATh IpoIecca MOXKET ObITh OOJIbIIIE,
4yeM BblIeIEHHAs Tiponeccy peanbHas Oll.

Peanuzanus mogo0HOro moaxoAa OCHOBaHA Ha HaJIUMYHMU B JIECK-
PHUIITOpPE KaXJI0ro cermeHta outoB P (6um npucymcmeus) u A (6um
obpawenusi Kk ceemenmy), a TAKKE€ Ha HAIMYHUM y MPOLECCOPA UCKITIO-
yeHus1 omkaz ceemenma. CoBMecTHasi pabota annaparypsl u siapa OC
3aKJII0YAETCS B CIEAYIOIIEM.

Kornma na Il nonanaer aapec siueiiku B Buae ((1, 1), L), To arm-
nmapaTHO TpoBepseTcs OUT P B HCKOMOM Jaeckpunrtope. Eciu P=I
(cermenTt B OII), TO BBIMOJHEHUE MTPOTPAMMBI ITPOAOJIKAETCS, UHAYE —
BO3HUKAET UCKIIIOUEHUE omkaz ceemenma. Ero 00paboTUrK moaKaun-
BaeT TpeOyembiii cermeHT m3 BII. Tak kak mjist pasMmerieHusl 3TOro
CErMEHTa MOKET MOTPEOOBATHCS OTKaYKa JAPYroro CErMeHTa, TO s
OmpeieNIeHUs] OTKAYUBa€MOT0 CErMEHTa MOXKET momMoub OuT A. Ecim
OH COpOIIIeH, TO K CETMEHTY He ObLIO OOpaIleHus, © OH MOXKET OBITh
OTKau€H.

ITepekauka cermenToB mexay OII m BII Ha3eiBaeTca ceemenm-
Hoim ceonunzom. Pactipenenenue Oll, ocHOBaHHOE Ha CBOIUHIE, 00-
Ja7a€T TeM CYIIECTBEHHBIM HEJOCTaTKOM, YTO BCJIEJCTBUE HEOJWHA-
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KOBOW JUIMHBI CETMEHTOB Pa3MEIICHHE OJHOTO CErMEHTAa MOXKET IIO-
TpeboBaTh OTKauky u (win) nepemeimienue B OIl He oaHoro, a He-
CKOJIBKHX JPYTUX CETMEHTOB.

6.2.3 3amurTa nadopmanyu B ONNePaTUBHOM MAMATH

3ammra wuHOpPMALUM SBIAETCS HEOOXOIUMBIM  YCIOBHUEM
(GYHKIIMOHUPOBAHUSL MYJIBTUIIPOIrpaMMHON cucTtembl. B moboit BC
un@opmanus Haxoautes B OIl um na ITY. Tak kak omnepartuBHas ma-
MSTh PACIPEIEISIETCS MEXIY NPOLECCAMU B BUAE CETMEHTOB, TO TpE-
OyeTcsi UICKJIFOUUTh BO3JICHCTBHUE MPOILIECCOB HA CETMEHTHI MaMsTH, HE
IpUHAUIeKAIIUE UM. bosiee TOro, OCHOBHOM LIEIBKD CETMEHTHOIO
yOpaBJeHUsI NMaMAThIO KaK pa3 W SBISAETCS 3aluTa UHPOpMAIUU B
OIl.

OT KOro JAOJKEH OBITh 3alUIIEH CErMEHT Halled NporpaMmbi?
OT 4y»XHUX CErMEHTOB KOJia ¥, HHOT1a, OT CBOMX. OCHOBHOM MPHUHIUII
3amuThl cienyromuil. CylecTBYeT psifi OTpaHUYEHUM, IPU HapYIIe-
HUU JI000r0 U3 KOTOPHIX BOZHUKAET UCKIIIOUEHHE (BHYTPEHHEE arma-
paTHOE MpepbIBaHKE), 00paOOTYMK KOTOPOrO MPEKpallacT BBIMOJIHE-
HUAE TEKYIIEW MPOrpaMMbl, TO €CTh YHHUUYTOMXAET COOTBETCTBYIOIIUN
nporpaMMHbIi npouecc. Hanbonee mmupoKo UCMOIB3YETCS UCKIIOUe-
Hue ¢ HomepoM 0Dh — oouwgee napywenue 3augumot (GP). Ilepeuuc-
JIUM OTPAaHUYEHHUS, HAPYIICHUS KOTOPBIX MPUBOAAT K UCKITIOUECHUSIM.

1. Orpannyenue yunciia TabauI JSCKPUIITOPOB CETMEHTOB, JIOC-
TYIHBIX Tporieccy. Jro0oi MpuKIagHON WM CUCTEMHBIM 00padaThI-
BAIOIIMN MPOIIECC UMEET JOCTYI TOJBKO K IBYM Tabnuuam: GDT (oHa
JOCTYITHA BCEM Ipolieccam) u K cBoeit LDT.

HecMotps Ha 1o, yTo B GDT HaxoAsTCs NECKPUIITOPHI ISl BCEX
LDT, cymecTByOIMX B JaHHbIA MOMEHT BPEMEHHU B CUCTEME, BbI-
MOJIHUATH 3arpy3Ky anapeca «uyxxou» LDT B LDTR Texkymmi mpouecc
HE CMOXET u3-3a orpaHnueHust 6. [Io3TOMy cerMeHThbl, ONMCAaHHBIE B
«ayxux» LDT, nisa npouecca HeIOCTYITHBI.

2. OrpaHn4deHUE YHCIa AOCTYIIHBIX CETMEHTOB HaHHBIX. Jloc-
TYIHOCTh JJI MPUKJIIAIHOTO Mporiecca Tadbmuibl GDT BoBce HE O3HA-
4aeT JOCTYITHOCTh CErMEHTOB, JAECKPHUIITOPBI KOTOPBIX HAXOMSTCS B
GDT. 210 00BSACHSETCS pa3HULICH 3alpaliuBa€MOro U UMEIOIIErocs
YPOBHEW NIPUBUIICTUM.
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Ypoeenv npusunecuit PL — uenoe uncno ot ) 1o 3. 0 — caMblil
NPUBWIETHPOBAHHBIA YPOBEHb, 3 — CaMblii HEMPUBUJIETUPOBAHHBIN
YPOBEHb. JTU YPOBHU MOKHO HArJISIAHO M300pa3uTh B BUJE KoOJeY
3auwgumut (puc. 32). Ha »Tom pucyHke mMmoka3aHo, Kak MOTYT ObITb
pacnpeneneHbl MO KOJAbIaM 3allUThl TPUKIAJHbIC U CUCTEMHBIE MPO-
rpammbel BC. B UNIX-cuctemax U3 4eThIpEX YPOBHEW MNPUBUIETUU
MCTIOJIB3YIOTCSI TOJIBKO JBa — () 1 3. YpoBeHb () mpuUCyIl MPOLIECCY B
COCTOSIHUH «SIp0o», a ypOBEHb 3 — B COCTOSIHUU «3aJavyay.

[Ipunoxenus

-

CucremHbIe \Pl>w’\ Pacmpenust OC

BBI3OBBI
‘ PL=2
N

CucreMHEbIe
CEPBHUCHI

Puc. 32 — Bo3MoxkHOE pacnpenesieHre nporpamm
BC no xonbpLam 3amuThl

OCHOBHOW MPUHIUI OTPAHUYCHUS YUCIIA TOCTYITHBIX CETMEHTOB
JAHHBIX cleayromuil. JIroOol cerMeHT Kopa, BbIojHsIeMbli Ha LI,
UMeEeT CBOM ypoBeHb mpuBuieruii CPL. B xojae 3TOro BBINOIHEHUS
OOBIYHO TpeOyeTCsl UCMOJIb30BATh SIMEHKHU C JaHHBIMU, TTPUHAJJICKA-
M€ JIPYTMM CErMEHTaM, KaXKIbIM M3 KOTOPBIX TaKXKE HMEET CBOU
ypoBeHb mpuBuieruii — DPL. Tlogo6HOEe MCIOIb30BaHUE BO3MOXKHO
TOJIBKO B TOM CJy4dae, €ciau BbIodHsAeTcs ycnoBue: CPL < DPL.
MHade BO3HUKAET HUCKIIOUYEHUE, 00OpadOTUMK KOTOPOTO MpEeKpamiaet
BBINIOJIHEHHUE MPOLECCA, COAEPXKAILIEr0 CEerMeHT Koaa. Hampumep,
cerMeHThl U3 sapa OC MoryT oOpamarbcsi K J000H gueiike 1000ro
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cermenta U3 GDT wiu LDT, tak xak CPL=(. Tenepb paccMOTpuUM
BOIIPOC O TOM, T'JI€ XPAHATCS YPOBHU MPUBUIIECTHIA.

[Tognporpamma simpa OC, BBINOJHSAIONIAS CUCTEMHBIM BbI30OB
CO3/JATH IIPOLECC, co3nmaet njst HOBOro mporuecca tabnuiy LDT
U TIOMeNIaeT AecKpuntop 3tor Ttabnuipl B GDT. Ilpu sToM B mosne
DPL (cMm. puc. 28) kaxjaoro jaeckpunropa B LDT nomemiaercs: ypo-
BEHb NMPUBUWIETUN COOTBETCTBYIOWIETO CerMeHTa. [lomyctum teneps,
YTO B PE3YJITATE JTUCIETUYCPUANMHA HOBBIM MPOLIECC EPEBOAUTCS U3
cocrossiHus «['0TOB» B cocrosHue «3amada». MHbIMU cioBamu, Mmpo-
rpamMMma Tporiecca HaunHaeT BeImoJHAThesa Ha LII1. IlogoOnas mepena-
ya yIpaBJCHUS MpOrpaMme MPOU3BOAUTCS 3arpy3koil B peructp CS
MHJIEKCa IECKpUNTOpa cerMenTa koaa B tabnuue LDT. Kpome Toro, B
kadectBe nosist RPL B CS (cm. puc. 27) konupyercst DPL w3 neckpui-
TOpa CerMeHTa Koja. Temepp 10 TeX NOp, MOKA BBINOJHSKOTCS Ma-
UIMHHBIE KOMAHJbl U3 3TOTO CErMEHTa KOJia, €ro RPL SBIsETCS TEKY-
muM ypoBHeM npusuieruii CPL. Crienyer OTMETUTh, 4TO MPUKIa-
HOM MPOLIECC HE MOYKET U3MEHUTh cBOM CPL, TO ecTh ero nporpamma
HE MOXET BBINOJHUTH 3anuch B nosie RPL peructpa CS. Ho npoun-
TaTh 3TO IOJIE MPOrpaMma BCETAa MOKET.

Ternepp JOMyCTUM, YTO CETMEHT KOJAA HAIIETO MPOIECCAa XOUET
00pabaThIBaTh KaKHE-TO AUYEUKU M3 KAKOTO-TO CErMEHTAa JaHHbIX. To-
rga OJHa W3 KOMaHJ JOJDKHA 3arpy3vTh MHIEKC, COOTBETCTBYIOIIUU
nosnoxxeHuto B LDT wnu B GDT peckpunropa 3TOr0 CETMEHTA, B COOT-
BETCTBYIOIIMM CETMEHTHBIM PETUCTP JAaHHBIX, Hampumep B DS. Uto
kacaercst moyist RPL (cM. puc. 27) B 3TOM pErucTpe, TO 3alKUChIBAEMOE
TyZa 3HAUECHUE HA3bIBACTCS YPOBHEM 3ANPAUIUEACMBIX NPUCUTEUIL.
KomaHnpga 3arpy3ku B CErMEHTHBIA peructp gaHubix (DS, ES u T.71.)
MHJAEKCa U RPL 3aBeplIUTCS YCHENIHO TOJBKO B TOM CIIy4dae, €CJu
BBITIOJIHSETCS YCIOBHUE:

(D P L) 8 0eckpunmope cezmeHma OaHHbIX > max [ (CP L) 6 CS > ( RP L) 6 DS]

IIpu 5TOM OYEBMIOHO, YTO 3alpalIuBaTh YPOBEHb NPUBUIETUU
nyuie, yem CPL, 6ecniosie3no. Eciu yka3zaHHOE YCJIOBHE HE BBITOJI-
HsETCS, TO 3arpy3ka B DS (M BBINOJHEHUE BCEH MpOrpaMMbl) 3aBEp-
muTca uckimoueHueMm GP.

3. [logoOHO TOMy, Kak MpPOLIECCY B COCTOSIHUU «3ajada» A0C-
TYIIHbl HE BCE CETMEHTHI IAHHBIX, NepeuucicHusie B GDT, eMy noc-
TYIIHBI M JAJIEKO HE BCE CErMEHTHI Koja. MHaue O€CKOHTPOIbHBIE BhI-
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30BbI noamnporpamMm sjapa OC MOryT MPUBECTH K Pa3pYyLICHUIO Kak
camori OC, Tak ¥ K pa3pylLICHUIO IPUKJIIAIHBIX TPOTPAMM.

C npyro#i CTOpOHBI, MOJIHBIA 3alIPET BHI30BA MOJANPOTPAMM siapa
NPUKIAJTHON MPOrpaMMON TaKKe HE JTOMYCTHUM, TaK Kak Mporpamma
JOJIKHa UMETh BO3MOXHOCThH oOpamatbes kK OC ¢ 1enplo Noay4eHus
NOMOIIM OT Hee. [[s 3TOro mpuKIagHON mporpaMMe JTOIKHBI ObITh
NOCTYIHBI T€ noanporpammsl sijpa OC, KOTOpble ciequaibHO Mpea-
Ha3HA4YEHbl JJIs1 OOCTY>XMBaHUS TMPUKIATHBIX TporpamMm. Tak Kak
MPOIIECC B COCTOSIHUSIX «3ajada» U «Sapo» UCMOoNab3yeT pa3HbI€ Cer-
MEHTHI KOJIa, TO, BO-TIEPBBIX, MEKCETMEHTHBIE TIEPEXOIbI 00S3aTEIBHO
JIOJDKHBI CYIIECTBOBATh, @ BO-BTOPBIX, 3TH MEPEXOJIbI JOJKHBI OBITH
OTpaHUYECHBI.

4. OrpanuyeHue MJIMHBI JOCTYNHBIX cerMeHToB. [locne Toro,
KaK 3arpy3ka CerMEHTHOI'O PErMCTpa 3aBEPIIUIIACH YCIIEIIHO, TPOIIECC
(a TOYHEE — €ro CerMeHT KOJAa) MOJydaeT JOCTYN K SYeHKaMm 3TOro
cerMeHra. /[ agpecannym MCKOMOW SYEHMKH MPU 3TOM HCIOJIb3YETCS
peructp-cMmenieHue. MeHsisi ero colepKuMoe, MOKHO o0padaThiBaTh
pa3IMYHbIC TYEUKU CETMEHTA.

Kak moka3ano Ha puc. 28, 04HO U3 MOJIEW JECKPUNITOPA CETMEH-
Ta COACPKUT Hpedesl — Pa3Mep COOTBETCTBYMOIIEro cermenra. Ilo-
NBITKA UCHOJIb30BaTh B TEKYILIEH KOMaHJE aJpec-CMEIICHUE, MPEBHI-
nIaroiiee mpezes cerMeHTa, HeM30€KHO TPUBEET K UCKITIOUEHHUIO.

5. Orpanuuenue Gopmbl 10ocTyna K cermeHTy. OcHOBHbIE (Op-
MBI JIOCTYyTA: «YTCHUE», «3aMUCh» U «BBIMOJHEHUE». [[15 CerMeHTOB
JAHHBIX BO3MOXXHBIMH (POpPMaMU JIOCTYyIA SBISIOTCS «UYTCHHE» U «3a-
MUCh», & JIJII CETMEHTA KOJIa — «BBIMOJHEHUEY» U «UTCHUEY.

JI1si KOHKPETHOrO CErMeHTa MOTYyT OBbITh pa3peuieHbl HE BCE
BO3MOKHbIE (OpMBI JocTyma. Jljisi 3TOro B JAECKPUIITOPE CETMEHTa
kojaa (cM. puc. 29) out R pazpemaer (R=1) unu 3anpemaer (R=0)
YTEHUE W3 CErMeHTa Kojaa. B meckpuntope cerMeHTa AaHHBIX (CM.
puc. 30) out W paspemaer (W=1) unu 3anpemaet (W=0) 3anuch B
CErMEHT JIaHHBIX.

6. OrpannyeHre MHOKECTBA JOMYCTUMbBIX MAIIMHHBIX KOMAHJ,.
Haxopnsce B cermeHTe Koza ¢ ypoBHeM npuBmiieruii CPL, Mbl MOXEM
BBITIOJIHATH TOJBKO TaKME KOMAH/Ibl, KOTOPbIE COOTBETCTBYIOT 3TOMY
YPOBHIO.

B wactHocTtH, mpu CPL=( nonmyCTHMbI BCE KOMAaH/bI HCIOJb-
syemoro L{I1. HekoTopbie U3 3TUX KOMaH] pa3pelieHbl TOJIbKO B 3TOM
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NPUOPUTETHOM KoJblle. OHU Ha3bIBAIOTCA HPUGUNECUPOBAHHBIMU
Komanoamu. llepedynciuM HEKOTOPBIC U3 UX:

lgdt — 3arpy3ka GDTR,;

lldt — 3arpy3ka LDTR;

[msw — 3arpy3ka peructpa COCTOSIHUSI MaliuHbl (3T0 16 Mian-
mux 0uToB peructpa CR0);

hit — octanos L1I1.

Kpome mpuBunerupoBaHHBIX KOMaH]I BBIMOJHEHHE HEKOTOPBIX
IPYyTUX KOMaHJ Takxke orpanndeHo. Croga OTHOCSTCS KOMaHJbl BBO-
Ja-BbIBOJA M KOMaHJbI NIl pabOThI C (hiaroM paspelieHus npepbiBa-
Huii [F. KoHTpoJsib HaJ 3TUM (iaroM o4eHb BaXKEH, TaK KakK MPOTrpam-
Ma, COpOoCHBIIIAs €ro U BOIIEAIas B OECKOHEUHBIN UK, B PUHITUIIC
HE MOKET ObITh cHsTa ¢ L[] Hukakum cmocoOoM, Kpome nepe3arpy3Ku
OC. D10 00YCIIOBIEHO TEM, UTO 3aBEpPIICHUE MPOIECCa C 3aIUKIUB-
Iefcss mporpaMMoON BBITIOJHSIET WX OOpadOTUYMK MpPEephIBAHUN Kia-
BUATYPHI (MPU HAKATUM CHIEIMATLHON KOMOMHAIIMY KJIABUIII), UJIA 3TO
nenaeT oOpaboTYMK TpephiBaHUM TakiMepa (10 HUCTEYCHUIO KBaHTa
BpEMEHHM mpoiiecca). Tak Kak MpepbIBaHUS 000MX A3TUX THUIIOB SIBJISI-
I0TCS MACKUPYEMbIMU, TO NpH [F'=() OHU 3aIPEICHBI.

N3menenue dnara /F BBINOJHSIOT ABE KOMaHAbL: sti u cli. Ux
MIPUMEHEHUE B MPOrpaMme Ipolecca AOMYCTUMO TMPU BBITOJIHCHUU
ycnoBusi: CPL<IOPL, rne IOPL — uucno B Outax 12 u 13 peructpa
dbnaroB EFLAGS. IlporpamMmebl, paOoTarpIue HE B HYJIEBOM KOJbIIE,
He MoryT moauduuupoBath noje /OPL. TloaToMy npu BBIIIOJHEHUU
KoMaH, 3arpyxatomux EFLAGS (koMaHbl iret U popf) HE B HYJIEBOM
koJblie, nojie /OPL ne moaudumupyetcs. [Ipu s3ToM Takke HE MEHS-
ercsa Quar /F. KomaHe! iret u popf ABASIIOTCS PUMEPaMU Yy8CHEU-
menbHbIX KOMAHO, QYHKIIMU KOTOPBIX 3aBUCIT OT TEKYIIETO YPOBHS
MIPUBUIIETUNA TIPOLIECCA.

7. Orpannydenue n0cTyna K nepudepuitipiM ycrpoiictBam. Jloc-
tyn K IIY mporpamMma OCymIECTBISIET 4Yepe3 IMOPTHI, UCIOJIb3Ys KO-
MaHJbl in, out, ins U outs. KOHTpOJIb HaJ MCIOJb30BAHUEM 3THUX KO-
MaH/]l BaX€H HE TOJBKO JJIA 3alIUThl HHGOPMAIIUU, PACTION0KEHHOM
Ha [1Y (Hanpumep, Ha AUCKE), HO U HEOOXOAUM IS 3aIUThI UH(OP-
Maiuu B OIL. D10 00yCIOBIEHO TEM, UTO C MOMOIILIO ATUX KOMaH]I
MOXHO, HAIIPUMEP, NEPENPOrpaMMHUPOBATh KOHTPOJUIEPHI MPEPHIBA-
HUW ¥ npsMoro goctyna B namats (IIII1), uto oTkpoeT myTh K HEmo-
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cpenctBeHHoi Moaudukanuu cogepxkumoro OIl mo peanbHbIM aape-
caMm.

OrpaHuyeHne UCIMOJIb30BaHNUS KOMaHJ BBOJIA-BbIBOJIA OCHOBAHO
Ha COBMECTHOM MCIOJIb30BaHUM YIOMSIHYTOro Bbilie nois /OPL B pe-
ructpe ¢aaroB EFLAGS n 6uToBO# KapThl BBOJa-BbIBOJA. bumoeas
Kapma 6600a-6v1600a — OUTOBAs CTPOKA, B KOTOPOM KaXKIblii OUT Co-
OTBETCTBYET OJHOMY MOPTY BBOJa-BbiBOAa. [IpuuemM HOMep OuTa B
KapTe paBeH HoMepy (aapecy) noprta. Kaxxaomy mpoiieccy Ha3HadaeT-
Cs1 CBOSI KapTa BBOJIA-BBIBOJIA.

Ecnu CPL<IOPL, To Ha onepaiyy BBOJIa-BbIBOJIa HE HAKJIA]IbI-
BaeTcd HUKakux orpannuenui. Eciu CPL>IOPL, To 111 npoBepser
TOT OUT B KapTe BBOJIa-BbIBOJAA MpOIECCa, KOTOPBIA COOTBETCTBYET
aapecyemomy mnopty. Ecnu atoT OuT paBeH (), TO TeKyias KoMmaHaa
BBOJA-BbIBOJA BBITIONHSIETCS. MHaue BO3HHMKAaeT HCKiItoueHue. OHO
BO3HHUKAET U B TOM CIIy4yae, €CJIU aJpecyeMOMY MOPTY HE COOTBETCT-
ByEeT HUKaKON OUT B KapTe BBO/A-BhIBO/IA (M3-3a €€ KOPOTKOH JJIMHBI).

6.3 llnHenHasa BupTyanbHas namAaTb
6.3.1 IIpeoOpa3oBanue aapecos

Ecnu BkiroueHa anmapaTypa ynpaBi€HHs CTpaHullaMu (ycra-
HOBKOM B 1 crapiero 6uta perucrpa CR(0), To OC 3anuchiBaeT B Je-
CKPUIITOPBI CETMEHTOB HE JINHECUHBIE PEANIbHBIE aJipeca, a JIUHelHble
supmyanshule aopeca. Borpoc o Tom, kak OC BbIOUpaET 3TH ajpeca,
MBIl PacCCMOTPUM TMO3XkeE, a MOKAa OCTAHOBUMCS Ha IpeoOpa3oBaHUU
ATHUX AAPECOB B PEAJTIbHBIC AIIAPATyPON YIIPABICHUS CTPAHULIAMMU.

Homyctum, uto Besa peanbHas OIl paznenena Ha ydyacTku ¢uK-
CUPOBAHHOMU JUIMHBI, Ha3bIBaeMble guzuueckumu cmpanuyamu. (1lpu
ucnoJib3oBannu B Kauectse LI i80386 nimmHa cTpaHuUbl COCTABIISIET
4096 6aiitoB). [Iporpammsl, BeimosiHsieMble Ha LII1, Takke cunTaroTcs
pa3JECICHHBIMA HA YYaCTKM 3TOM K€ JJIMHBI, HA3bIBAEMbIC J102UYe-
ckumu cmpanuyamu. IIpeodpazoBaHre JOTHUIECKONW CTPAHUIIBI B (HH-
3UYECKYI0 BBINONHAIOT coBMecTHO OC um anmaparypa yNnpaBJEHUS
ctpanuuamu. [Ipu s3tom OC BBINOTHIET UHUITMATIA3AIAIO TAOJINII, UC-
MOJIB3YEMBIX JJIS allapaTHOTO MpeoOpa30BaHUs JTUHEUHBIX apPECOB,
a TAKX€ BBINOJHAET TJIABHYIO YaCTh CTPAHUYHOI'O CBOIIMHIA.
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JlomycTuM moKa, 4TO CBONMHI HE TPeOyeTcs, TaK Kak Kaxaou
JIOTUYECKOM CTpaHMIIE COOTBETCTBYET CBOsA (u3nueckas crpaHuiia. B
ATOM CJy4Yae KaXKIbld JUHEHWHBIA BUPTYAJIbHBIN apec, BbIJABaCMBbIU
anmapaTypod ympaBJ€HHUsS CETMEHTaMu, IpeoOpaszyercs B peabHBIM
aapec 1o cxeme Ha puc.33. Tak kak IJIMHA TMHEWHOTO BUPTYAIBHOTO
aapeca 32 Ourta, TO 00U 00bEM JIMHEHHOIO BUPTYaJIbHOTO aJpec-
HOTO MPOCTPAHCTBA CocTaBisieT 27~ = 41 (Gair).

Jlunennsiii anpec (32 Oura)

A
o N
Tabauia Crpanuna CwMmenienue
10 Tab - 12
10 Karanor Ta0- : HI;I{LI/II?JCTpa
JINIT CTPAHUIL |
il PeanbHbIl anpec
> > »(+) >
U/ 32

CR3

\ 4
A 4

Puc. 33 — [IpeoOpazoBanue TUHEHHOTO BUPTYAIBLHOTO aJpeca B pealbHBIH

Kak BugHo 13 puc. 33, 32 OuTa JUHEWMHOrO ajpeca amnmapaTHo
pazaessitorcst Ha Tpu vyacTu. Crapmue 10 OUT UCTIOIB3YIOTCS KaK MH-
JIEKC TOUCKa (3/1eCh UHAEKC — HOMEP CTPOKH) B TaOJIMIIE, HA3bIBAEMOM
Kamanozom maoauy cmpanuy. Kaxnas cTpoka 3Tod TaOJHIBI CO-
JEPKUT JECKPUIITOP OJTHOM M3 TaOJuIl CTpaHull. MakcUMaabHOE YKC-
JI0 CTPOK (ZecKpHITOpoB) B Tabuuie-karanore — 1024 (2'%). puuem
KOJIMYECTBO CAaMHUX KaTaJoroB He orpanudeHo. B mato0oit MomeHT
BPEMEHHU CYIIECTBYET KaTaJIOl, Ha3bIBAEMbI MEKYUWUM KAMAa020M
(He myTaTh C TEKyIIMM KaTajgoroM ¢ainoB). HauanbHblil peanbHbIN
azpec ATOro karaigora cojepxkutrcs B peructpe CR3. CMeHa cojep-
KMMOTO 3TOTO PErUCTpa MPUBOJUT K CMEHE TEKYIIIETro KaTajora.

Ha puc. 34 npuBeneHa cTpykTypa AECKpUITOpa TaOIUIBI CTpa-
Hull. [TosicHUM coneprkaHue MOJIEN 3TOro JECKPUIITOPA:

1) B Outax 12-31 nHaxomsrcsa crapmue 20 OUTOB peaabHOIrO aj-
peca B OIIl TaOmuiubl CTpaHUI], COOTBETCTBYIOIIECH JIECKPHUIITOPY.
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Mnanmue 12 OuTOoB 3TOTO ajpeca TaOIWIBI CTPAHUI] BCETJa PaBHBI
Hynto. [Toatomy B OIl Tabnuma cTpaHuIi] MOXKET HaXOAUTHCS TOIBKO
1o ajipecy, kpatHomy uucity 4096 (212), TO €CTh Ha IpaHulle PpU3HUYe-
CKOM CTPaHHUIIbIL;

2) AVL — oursl, ucnosib3yeMble OC 1Mo cBOEMY YCMOTPEHUIO;

3) D — 6ut ycraHaBinuBaeTcs B 1, eciy Oblla BBIIIOJTHEHA 3aMUCh
B TaOJIMILy CTPAHMII;

4) A — 6ut nocrymna, oH ycranasnuBaetrcs B 1 L1 mepen BbIno-
HEHUEM OIepaluu YTeHHs (3alucu) U3 TaOauIlel (B TaOIMIly) cTpa-
HUILL;

5) U — Owur npuHaaiexxHocTu Tadauibl ctpanull (0 — tabiauia
CTpaHull siipa, 1 — Tabnuna cTpaHul] NPUKIAJHOW MPOrpaMMBbl);

6) W — out paszperieHus 3anucu (1 — 3anuck B TaOIUILy CTPaHUIL
paspernieHa, 0 — 3anuch HE pa3pelicHa);

7) P — out nipucyTcTBusa B nmamsAtH (1 — tabnuia cTpaHul Haxo-
nutcs B OIL, 0 — Her).

31 121110 9876 543210

PeanbHbIil afpec TabIUIBI CTPAHULL AVL | 0 |D|4| 0 |\UW|P

Puc. 34 — CtpykTypa aeckpuntopa TaOaullbl CTPAHHI]

Cnenyromue 10 OUT TUHEHHOTO ajpeca SBISIOTCS UHACKCOM B
TaOJIUIIE CTPaHHII, BHIOPAHHON C MOMOIIBIO CTapIIUX JECATH OUTOB
anpeca. Taonuya cmpanuy cocrout u3 1024 deckpunmopoe cmpa-
HUY, KOKIBIA U3 KOTOPBIX OMHUCHIBACT OJIHY JIOTUYECKYIO CTPAHMILY.
JlecKpunTop CTpaHUIIbl UMEET TOT k€ COCTaB MOJIEH, YTO U JECKPHUII-
TOp Tabiuibl crpanul] (cMm. puc. 34). EAMHCTBEHHOE YTOYHEHHE:
crapimre 20 OMTOB JECKpUNTOpa CTpaHUIBI cojaepkar 20 crapimx
ouToB (M3 32-X) HAYaJIbHOrO PEaJIbHOTO ajJipeca COOTBETCTBYIOIIEH
(bU3UYECKON CTpaHUIIbI.

Minanmiie 12 GUTOB TMHEWHOTO BUPTYaJIbLHOIO ajpeca (CM. puc.
33) conepxkat cMernieHue aapecyemoit stueriku OIl oTHOCUTENIBHO Ha-
yaja CTpaHUIlbl. B pesynbraTe anmapaTHOrO CYMMHUPOBAHHUSI 3TOIO
CMEIIICHUSI ¢ HAaYaJbHBIM PEaIbHBIM aJIpeCOM COOTBETCTBYIOIIECH (hu-

3UYECKON CTPAHUIIBI MOJIYYaETCd UCKOMBIM pEajibHbIM aJIpeC SYECHKU
OIl.
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6.3.2 PacnipenesieHue mamMAaTH

Kak crnepyer u3 mn.6.2, anmapartypa ynpaBlIeHUSI CETMEHTAMU
o0OecreynBaeT JBa CBOICTBA JIMHEWHBIX BUPTYaJbHBIX aApecoB: 1)
KKJIBIA TakoW aapec He MOXeT ObITh Oonbiie 41'0aiiT; 2) mroboit
BUPTYaJIbHBIN CErMEHT OTOOpaX)aeTcs Ha HENPEPBIBHBIA YYaCTOK JIU-
HelHOM mamaTu. C y4eTOM 3THUX CBOMCTB COXpaHsieTcsi O0JbIast CBO-
00112 BbIOOpA HAYAJIbHBIX JIMHEWHBIX aIpECOB CErMEHTOB, 3alKChbIBae-
MbIX OC B JeCKpUNTOPHI CErMEeHTOB (110j1e B Ha puc. 26, 28). O1H aj-
peca Beioupatorcs OC creayronmm oopa3om.

Bo-nepBpix, mporpaMma KaXAOro IpOLEcca «3arpyKaercs» B
COOCTBEHHYIO JIMHEMHYIO BUPTYaJIbHYIO NaMsTh pazmepoM 4 ['Gaiita.
Juneiinaa eupmyanvnana namame (JIBII) — aGcTpakiys, HCMIONb-
3yeMas He caMOM MmporpamMmoil (oHa paboTaeT ¢ CErMEHTHOU BUPTY-
aJIbHOM MaMsThIO), @ ONEPALMOHHOW CUCTEMOM.

Bo-BTopsix, B 3Ty JIBII «3arpyxaercs» u cama OC. B UNIX uc-
IIOJIB3YETCs pacupeeiCHUEe JIMHEMHON BUPTYAJIbHOU MaMATH IPOLEC-
ca, n3oopaxenHoe Ha puc. 35. IIpu atom 3 I'GaliTa ¢ MEHBIIIUMU a]l-
pecaMu OTBOJATCS CaMOM MPUKIaAHOM mTporpamme, a 1 I'6aiT ¢ 601b-
mmmu aapecamu — i aapa OC. Ilpuuem cucremusie DLL 00bIMHO
pacrojararoTcs BBEpXy MpUKIagHOU yactu JIBI1.

JIuneiiHass BUPTYyaJib-
Hasl NaMATh

FEFFFFFEh 0 on
Ilr&m OoC Karanor Tabmuig
CTpaHMII
CO‘(BOOOOOh 256 crpor
768 cTpok
3I'6aiit | Ilpuxmagnas
nporpaMmma

v
00000000h

Puc. 35 — Oro6pakeHue TMHEHHON BUPTYyaIbHOU MaMsTH Ha peanbHyro OI1
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B-TpeTthux, eciim B XOJi€ BBINIOJIHEHHS Ipoliecca eMy IOHaJ0-
outcs gonosHuTenabHas Oll, To 3ampaiuBaeMbiii 00beM OyJIeT BbIJIC-
aen OC u3 mouaxopsuiei cBodogHor obOmnactu JIBII aunamuudecku.
(Bcsikoe HazHaueHHe maMAaTH NPOLIECCY, OCYILIECTBISIEMOE B XOJE €0
BBITIOJTHCHUS, HA3BIBACTCS OUHAMUYECKUM PACHpedeleHUueM nams-
mu. Cmamuueckoe pacnpeoesienue — MaMsTh BbIJICTAECTCS NPU CO3-
JTAHWH TIPOLIECCa).

B-uetBepThix, OC BBITIOTHAET «3arpy3Ky» CETMEHTOB Mpoliecca
B JIBII myTem 3anucy Ha4ajabHOIrO JIMHEMHOTI'O BUPTYAJIBHOTO aJpeca
KaXJIOTO CErMEHTa B €ro jeckpunrtop. [Ipu 3ToM cerMeHThI sapa (ux
neckpuntopsl Haxoaatcst B GDT) Becerna «3arpyxens» B JIBIIT no ox-
HUM U TEM XK€ aJipecam.

B-nsateix, conepxkumoe JIBIT ncnonszyercs OC aist BbIOIHE-
HUS 3alliCcell B KaTajaor TaOJWIl CTPAHUI] U B CaMH TaOJIMIIbI CTPaHUIL
(vHumanu3anus tadaun). OaUH KaTajaor CTpaHUI] OOBIYHO MCIOJIb-
3yeTcs I agpecaluu nmaMaTu ogHoro npouecca. [lpu stom u3 1024
cTpok Katasora 256 ctpok coorBeTcTBYOT OC, a 768 CTpOoK — mpH-
kiagno nporpamme. (IIpu cmene na LII BeImonHsieMoro mpoiecca
256 CTpOK B KaTajaore HE MEHSIOTCS, a 3aMEHSIOTCA JIMIIb 768 CTPOK).
Ecau 4 Mo6aiita JIBII, cooTBeTCTBYIOIIME AAaHHOW CTPOKE KaTajora,
coAepkaT Kakyro-To mH(opmanuio, To B 3Ty cTpoky OC momeriaer
yKazaTelb Ha COOTBETCTBYIOILYIO TaOIuIly cTpanuil. MHavye — cTpoka
KaTajora CoJEpKHUT IMyCTON yKa3aTelb.

Tabnuua cTpaHull, COOTBETCTBYIOIAs] HEMYCTOM CTPOKE KaTajo-
ra, Moxet cojepxkath 10 1024 cTpok, Kaxaas U3 KOTOPBIX COACPKHUT
JECKPUIITOP OJHOW  JIOTMYECKOM CTpaHUIbl Mporpammsbl. Tak Kak
00beM OJIHOM cTpaHullbl cocTaBisier 4096 0alT, TO MaKCUMaJIbHbBIN
o6bem JIBII, cooTBeTCTBYIOMINI OTHOM TAOJIUIIE CTPAHUII, COCTABIISCT
4 Moaiita. JlroGass yacTh 3TOro o0beMa MOXKET COOTBETCTBOBATH
«mycteiM» cTpanunaMm. Tak kak OC Beaet yuer pacnpenencnus JIBII,
TO «IYCTBIE» CTPAHUIbBI € U3BECTHBI, U OHA HE CO3/JAET JJISI HUX Jie-
CKPUITOPHI B TAOJIUIIE CTPAHHUII.

EcrecTtBenHo, uTo npu cozganuu mnpouecca OC pacnpenenser
emy He Tosbko JIBII, HO u peanbHyto OIl. He npenocraBus mponeccy
XOTs1 ObI HEOOJIBIIIOE YUCIIO (PU3UYECKUX CTPAHUIL, HEJTb3sT 00€CTICUUTD
ero BelnosiHEHUE. [Ipu 3TOM cHCTEMHAs 4acTh NporpaMMbl Mpolecca
(256 ctpok B KaTajore TaOJWIl CTPAHMI]) BCErjaa OTOOpakaeTcs Ha
OJIHY U Ty ke 4acTb peanbHor OII (¢ MeHbIIMMU agpecamu). A npu-
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knagHas yacth JIBIT oToOpakaercst Ha Ty COBOKYMHOCTh (PU3MUECKUX
ctpanull, kotopeie OC BriAenuna npoueccy. CTpaHUYHOE pacmpesie-
nenue OIl obnagaeT TeM CyHIECTBEHHBIM JOCTOMHCTBOM, YTO BCIIE[I-
CTBHME OJMHAKOBOW JJIMHBI CTpaHWIl Jt00asi JIOTMYecKas CTpaHHUIA
MOXET ObITh 3arpyxeHa B JIF00yio ¢u3uyeckyro ctpanuily. [loatomy
HE TOJIBKO CTPAHULIBI ITPOLIECCA, HO U CTPAHULIbI JJOTUYECKOTO CErMEH-
Ta HEe 00pa3yroT HenpepbiBHBIN pazaen Oll, a pacnonaratorcs B mpo-
U3BOJIbHBIX MECTaX MaMSITH.

brnaromaps ceonunzy cmpanuy YUCIO JOTHYECKUX CTPAHUIL
mpoiiecca MOXKET ObITh 3HAYUTENIBHO OOJIbIlIe, YEM BBIJICICHHOE €My
qucao PU3NYECKuX cTpaHull. J[Jis opraHu3aiuyu Takoro CBOINMHTA arl-
naparypa mnpoueccopa 80386 npenocrasiaeT B noMmoib OC HCKITIO-
YCHUE OMKA3 CMPAHUYbL, A TAKXKE CTIICIUATbHbIE OUTHI B JECKPHUIITO-
pax CTpaHUll, aHAJIOTUYHBIE COOTBETCTBYIOIIUM OUTaM B JECKPUIITOPE
TaOJUIBI cCTpaHUI] (CM. puc. 34):

1) P — Out mpuCyTCTBUS CTpaHUIbl B maMsTH (1 — cTpaHuiia B
OII; 0 — Her);

2) out D — ycraHaBiauBaeTcs B 1, eciiu Obuia BBINOJHEHA 3aIKCh
B CTpaHUILY;

3) AVL — tpu 6uta, kotopbie OC MOXKET UCHOIb30BaTh MO CBO-
€My YCMOTPEHHIO.

CoBmecTHas pabota anmaparypsl U siapa OC npu peaiuzanuu
CTPAHUYHOTO CBOIMHIA 3aKJIIOYAETCS B CIAEAYIOUIEM. BBINONIHUB pa3-
NEJIEHUE OYEPEAHOr0 BUPTYAJIBHOIO JIMHEWHOIO ajpeca, amnmaparypa
IIT mpoBepsieT 6UT P B UICKOMOM JACCKpUNTOpE cTpaHuilbl. Ecimm P=1,
TO BBIMIOJIHEHUE MPOTrPaMMbl MPOAOJKAETCS, HAYE — BO3HUKAET HC-
KJIFOYEHUE «OTKa3 CTpaHulb». Ero oOpabOTUMK MOJKAaYMBAET Tpe-
oyemyto ctpanuity u3 BII.

OOBIYHO CTpaHMIIA 3arpyX,aeTcsd Ha MECTO paHee 3arpy>KeHHOU
CTpaHMIIbI, KOTOpas win Konupyetcs u3 OIl Ha auck (ecnu out D=1),
uiau HeT (out D=0). Jlns onpeneneHus: 0OTKAYMBAEMOUW CTPAHHUIIBI MO-
IyT KUCIOJIb30BaThCS pa3iuyHble Kputepuu. Hampumep, B kadecTBe
TaKOW CTPaHUIIBI MOXKET OBITh BhIOpaHa Ta, K KOTOPOW OBLIO CIEIaHO
HauMEHbIIIee Ynciio oOpamieHnii. B kadecTBe cyeTymka 4duciia oopa-
IIEHU MOXET ObITh UCIMOJB30BaHO Toyie AVL neckpunrtopa CTpaHU-
IIBI.

Pacnpenenenue OIl, ocHOBaHHOE Ha CTPAaHUYHOM CBOIIMHIE, 00-
JaJaeT TEM CYLIECTBEHHBIM JOCTOUHCTBOM I10 CPABHEHUIO C CErMEHT-
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HBIM CBOIIMHI'OM, YTO BCIICICTBHE OJMHAKOBOW JJIMHBI CTPAHUI] PaA3-
MeleHue ogHoi crtpaHuilkl B OIl MOXXET OBITh BBITIOJHEHO BMECTO
10001 apyrou. Iloatomy npu pa3melieHuyd B MaMsTH HOBOM CTpaHHU-
I[bl HE TPeOyeTCsl BBIMOJHATh KAKUX-IMOO MEpEeMEIICHU paHee 3a-
IPY>KEHHBIX CTPAHUII.

Urto kacaercs 3ammutbl uH@opmanuu B OII, To ammaparypa
yIIPaBJIEHUS CTpaHULaMU B (80386 npenocTaBIsIET MJIsl 3TOTO €AUHCT-
BEHHOE CPEJCTBO: MPHU BBHIMOJIHEHUM OO0 MAIIMHHOM KOMAaHJIbI,
BhINMOJIHAONIEH 3anuchk B OIl, anmapaTtHo npoBepsieTcst Out W B Jieck-
PUNTOPE TOM CTPAHUIIBI, B KOTOPYIO BBINOJHAECTCA 3anuch. [lpu W=1
KOMAaH/I1a 3alucy MpOU3BOAUTCA, a pu W=(0 BO3HUKAET UCKIIOUYCHUE.
DO (PEKTUBHOCTDh JTAHHOI'O CPEJCTBA CYILIECTBEHHO HMKE 3allIUTHBIX

NEWCTBUI, BHIMIOJIHSEMBIX annapaTypou YIpaBiI€HUs CETMEHTaMU (CM.
n.6.2.3).
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7 YNIPABINEHUE ®AUNAMU

7.1 BuptyanbHasa cpannoBas cuctema

7.1.1 Jlornueckue paninbl

daitoBas noacuctema OC mpenHa3HaueHa ISl 0OCITYKMBaHUS
MIPOLIECCOB MO UH(POPMAIIMOHHOMY OOMEHY C EpUPEpPUNHBIMU YCTPOii-
CTBaMH, npexze Bcero ¢ ycrpovicteamu BII. B UNIX 3ta moacucrema
apisieTcst yacTbio siipa OC (cM. m.4.3) ¥ UMeeT YKPYNHEHHYIO CTPYK-
Typy, NIPUBEJIEHHYI0 Ha puc. 36. Kak BUJIHO U3 JaHHOTO PUCYHKA, (haii-
JI0Bas MOJCUCTEMA BKJIIOYACT BUPTYAIbHYIO (PailIOBYIO CHUCTEMY, MPO-

IpaMMHBIE YaCTH peaibHbIX (PailyioBhIX cucTeM, a Takke KOILI.

[Ipoueccol

SAnpo OC ]
WuTepdelic cucTeMHbIX
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YnpasiieHue BBOJAOM- <

BBIBOJIOM

qaCTb

Puc. 36 — Ctpykrypa daitnoBoit noacucremsl OC
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B 1n.2.2 mb1 paccmotpenu ¢aiiibl 1 (HailioByt0 CTPYKTYpPY CHC-
TeMbl C TOYKH 3PCHHS TOJb30BaTeNA. Temneph paciiupuM 3TH Tpe-
CTaBJICHUS JI0 YPOBHSI, UCIOJB3yEMOI0 B TporpaMmax mpoieccon. Tak
KaK NpOTPaMMUCTHI ABJISIFOTCS YACTHBIM CIIy4aeM IOJIb30BaTENIEH, TO
TaKO€ PACIIMPEHUE SBJSETCS BIIOJHE 00OCHOBAHHBIM.

Bo-nepBbix, 3aMeTUM, YTO IIporpaMma mpoiecca UMeeT JeJ0 He
C peasibHBIM, a ¢ JoruueckuM Qaiiom. B otauuue ot peanbHoro (daii-
Ja, MPEICTAaBISAIONIEr0 CO00M YHUKAIbHO MMOMMEHOBAHHYIO OUTOBYIO
CTPOKY Ha KOHKPETHOM HOCHUTENE, JlocU4ecKuil ¢haiil HE CBS3aH C
KOHKPETHBIM HOCUTEJIEM HH(POpPMAIMHU, a €r0 IMPOrpaMMHOE HMMsI HE
SBJISICTCS] YHUKQJIBHBIM B MpEJiesiaX BCE CUCTEMBI.

HecmoTps Ha TO, 4yTO ¥ (PU3UUECKUI, U COOTBETCTBYIOIIUN €My
Joruyeckuil gai cogepkar oJHy U Ty K€ OMTOBYIO CTPOKY, pa3oue-
HUE 3TOM CTPOKHU Ha 3alucu B 00oux (ailiax pa3nudHo. B 1o Bpems
KaK 3anucu (pu3nueckoro ¢aiisia BEIOUparoTcst UCXOs U3 ya00CTBa UX
pa3MelIeHusl Ha HOCUTeNe, pa3oreHue JJIOTHUeCcKoro ¢aiiya Ha 3anucu
MPOU3BOJAUTCS MO CMBICJIOBOMY Mpu3HaKky. Hampumep, ecnu morude-
CKUH (hailyl COMEPKUT CBEICHUS O COTPYJIHHUKAX KaKOM-TO OpraHu3a-
1M, TO OJHA 3aIlUCh TaKoro (aitma coaepkuT uHbOpMaIU 00 oA-
HOM COTPYIHUKE.

Muorue npexnue OC mnoanepkuBaiyd pa3OUEHUE JIOTUYECKUX
¢aiiyioB Ha JOoTMYECKHE 3amucH. B pe3ynbpTaTe mporpamMma MorJia, Ha-
pUMEpP, BBIMOJHUTHL YTCHUE WJIM 3aMKUCh JIOTMYECKOM 3amucH, HC-
NOJIb3YS JJIsl €€ UACHTU(PUKAIMY UM HOMEp 3amucu B (ailie, uin ee
KJIIOY (371€Ch KIIF0Y — CUMBOJIbHOE uMs 3amnucu). CoBpemennbie OC, B
ToM umcie UNIX, He nmoaaep XKuBatoT pa3OUeHue JIOTnueckux (aiijioB
Ha 3anucu. OHU O3BOJISIIOT TPOrpaMme padoTaTh C JOTUYECKUM (haii-
JIOM TakK, KaK ¢ JJIMHHOW IOCJIEJ0BaTEILHOCTEIO 0aliToB. EcTecTBeH-
HO, YTO pa30MeHue Joruyeckoro ¢aina Ha 3anucu ectb. Ho 310 pas-
OveHue M3BECTHO TOJBKO camoil oOpadatbkiBaroieil mporpamme. Jlis
OC 0oHO HE U3BECTHO, U €€ HHGOPMAIIMOHHOE OOIIEHHUE C MPOTPaMMOI
CBOJIUTCS K OOMEHY MEXJy HUMHM Iiernodykamu O0aiitoB, kotopeie OC
WM TIOMEIIaeT B (aiisl, I CUUTHIBACT U3 HETO.

B m. 2.2 Opima paccmoTrpeHa aiiyioBas CTPYKTypa CHCTEMBI,
oObeuHsIONIAsA B eAuHOE 1ienoe Bce (ainbl cuctemsbl. (Hamomuum,
yto /st UNIX daiinoBas CTpyKTypa mpeacTaBisieT co0oi eauHoe Je-
peBo). C yyeTroM TOro, 4To HHUIJI€ B CUCTEME JAaHHASI CTPYKTypa LEIu-
KOM HE XpaHuTCs, OyJeM Ha3bIlBaTb €€ JI02UYeCKOU (haiinoeoi
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cmpykmypoii. Ecnv cautath, 94TO 3JIEMEHTaMU JJOTHYECKON (paiioBOn
CTPYKTYPHBI SABISIOTCS JIOTUYECKUE (Dailiibl, TO MOIYYUM J102UUECKYIO
¢haiinosyro cucmemy — npeCTaBICHUE COBOKYITHOCTHU (DAIJIOB C TOY-
KW 3pEHHUSI TIOJIb30BATENSA-ITPOTPAMMHUCTA.

3ameTuM, 4YTO TEpMHH «(ailioBasi cucTemMa» sBISETCA O0O0Ie-
NPUHATHIM, HO HE OJHO3HA4YHBIM. TOUHO TaK K€ MPUHSITO HA3bIBATH
COBOKYITHOCTh TOJIIPOTPaMM, BBITIOJHSIONUX 00pabOTKY COOTBETCT-
Bytomux (aitioB. Bo uzbexxanue mytaHulbl OyJieM Ha3bIBaTh Ty CO-
BOKYIHOCTbH TOJIPOTPaMM, KOTOpasi BBIMOJHSIET 0OpabOTKy JOoTrv4e-
CKUX (HaisIOB, eupmyanvHoll aitioeoi cucmemoi.

ITocne Toro, kak MHTEPHEUC CHUCTEMHBIX BBI30BOB BBIMIOJHUT
«TEXHUYECKYI0» MOATOTOBKY MOCTYIHUBIIErO B SIIPO CUCTEMHOTO BbI-
30Ba, BUpTyasibHass OC npucTynaer K €ro JeMCTBUTEIbHOMY BBIIOJI-
HeHuto. Hanmuuue 3Toil moicucTeMbl MO3BOJISIET UCIIOB30BaTh B MPO-
rpaMMax MPOLECCOB CTAaHJAPTHYIO COBOKYIMHOCTh CUCTEMHBIX BbI3O-
BOB 17151 00paboTKH (ailyioB, HE3aBUCUMYIO HU OT (PU3UYECKON peasu-
3anuu (paiaoB, HU OT (PUBMYECKONW pean3alru COOTBETCTBYIOIICH
(hailnoBOM CUCTEMBI.

7.1.2 OrkpsoiTHE Daiiaa

Haunbonee MHTEpPECHBIM CHUCTEMHBIM BBI30BOM, BBINOJIHSIEMbBIM
BUPTYyalbHOU (haliioBON CUCTEMOM, ABISIETCS OTKpbITHE (haitna. [laH-
HBbII CHCTEMHBIN BBI30B BBINOJHSET CBSI3bIBaHUE (Pu3nueckoro ¢aiinia
Ha IIY ¢ ero nornueckum 3amenureneM. [Ipu 3ToM 171 mosryyeHus
TaKOW CBSI3U HCIOJIB3YIOTCS MOYTH BCE YNPABIAIOIINE CTPYKTYPbI
JAHHBIX BUPTYAJIbHOU (hailJIOBOM CUCTEMBI.

JIns OTKpBITHS CYIIECTBYIOIIEro (aijaa mporpamMma mpolecca
JIOJDKHA COJIEPKATh CUCTEMHBIN BBI3OB:

OTKPBITb_DAHII (I;, r || i), (1a CU — open)
rae I;— cuMBoOIbHOE MM (Daiiyia OTHOTO U3 TPEX THUIIOB (IIPOCTOE, OT-
HOCHUTEJILHOE WJIM a0COJIOTHOE), PACCMOTPEHHBIX B 1.2.2. DTO HUMS
UCTIONIb3yeTCs g uaeHTuukanuu pusnydeckoro (aiina, 3agaBas ero
PaCIIONIOKEHUE B JIOTUUECKOM (PaiijioBOM CTPYKTYpE;

r — TpeOyeMbIi pexkuM padoThl ¢ (aiiyioM (YTeHUe, 3aMuch, 4Te-
HUE U 3aMKCh, J00aBICHUE B KOHEII (aitna);

[ — mporpaMMHoOe umMsi (Homep) (aiisia, yHUKanbHOE JJIsl JAHHOTO
npoiiecca. ITO UMs JIOTHYECKOro (haiiyia, KOTOPOE MOKET UCIOJIb30-
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BaThCs JaJie€ MPOrpaMMoOl Mpouecca ISl BBINOJHEHUSI ONEpalui ¢
TUM (ailsiom.

[TonyynB AaHHBIA CHUCTEMHBIN BBI30B, BUPTyalbHas (aiaoBas
cUcTeMa HMIIET TpeOyemblil ¢aiis, oOpalasch 3a MOMOIIBI0 K peaib-
HOUl (aitnoBoil cucreme. [logpoOHO peanbHble (alTOBBIE CUCTEMBI
paccMaTpuBarOTCs B 1.7.2, a MOKa JMIIL 3aME€THUM, YTO OCHOBHOM
GbyHKIMEH TakOW CUCTEMBbI SBJISIETCS BBITIOJIHEHUE omepanuil ¢ pusu-
yeckuMu (aitimamu. Kpome Toro, B JaHHOM pasjiesie Mbl He OyJieM 00-
pamarth 0co00ro BHUMaHUs Ha TOT PakT, uto B 000l OC cyiiecTBy-
€T HE OJIHAa, a HECKOJBKO peanbHbIX (aitnoBsix cuctem. K aTomy Bo-
IpOCy MbI BEpHEMCS B 11.7.3.

B 3aBucMMOCTH OT 33JJaHHOIO CUMBOJIBHOTO UMEHU (hailiia BUp-
tyanbHass ®C HaumHaeT mouck Tpedbyemoro (ailna ¢ aHanuza, WU
KOPHEBOTO KaTajiora CUCTeMbI (3agaHo abcositoTHOE uMs (aitna), uiu
KOPHEBOT'O KaTajora JaHHOIO MOJIb30BaTeNsl (OTHOCUTEIBbHOE WM
daiina HAYMHAETCS C CUMBOJIA «~»), WIM TEKYIIEro Karajaora JaHHO-
ro moJsib3oBaTeisl (MPOCTOE€ WM OTHOCUTEIbHOE uMs (aiina). [lpu
3TOM HMEHA TEKYIIEro KaTajora U KOPHEBOIO Karajora JaHHOIO
MoJIb30BaTelNsl OepyTcsi M3 COOTBETCTBYIOIIMX IMOJEH B CTPYKTYpE
user, BXOJSIIIEH B COCTaB JIECKpUITOpa npoiecca (cm. 1.5.2). B mo-
OOM cilydyae MOMCK HMCKOMOTO (aiija HauyMHAETCS C aHajau3a TOro
vrode, KOTOPbIA COOTBETCTBYET UCXOJAHOMY KaTajory.

Vnode (ot virtual inode — BUpTyaJIbHbII MHJAEKCHBIM JECKPHUII-
TOP) — 4acTh Jeckpunropa (aiina, coaepxamas Ty UHPOpMauUO 0O
peanbHOM (aiize, cocTaB KOTOPOH YHHBEpCAJICH [JIs JFOOO0r0 THIIa
daiinos. Ilepeunciaum HanboJsiee HUHTEPECHBIE MO vrode:

1) 4nuciIO CCHUIOK Ha AAHHBIN vrode. DTO CyMMapHOE YHCIIO OT-
KPBITUH (paiisia BO BCEX MPoIleccax Ha JaHHBIM MOMEHT BPEMEHH;

2) yKkazatesb Ha TOT AJIEMEHT CIIMCKAa MOHTHUPOBaHUS (paccmar-
puBaeTcs B 11.7.3), KOTOPBIA COOTBETCTBYET peaibHOMN (PaitioBoi crc-
TeMe, COJIeprKaIlle NICKOMBIN hu3ndeckuid (aii;

3) ykazarejib Ha TOT DJEMEHT CHUCKAa MOHTHUPOBAHMUS, KOTOPbIN
COOTBETCTBYET MOAKIIOUEHHON peanbHON PC (ecnu vrnode cOOTBET-
CTBYET KaTaJIOTy, KOTOPBIN SIBISETCA TOYKOH MOHTUPOBAHUA);

4) HOMEp peanbHo20 decKpunmopa (aiina — inode. IlonpoOHO
inode paccMaTpuBarOTCs B 11.7.2, a MOKa JIMIIb 3aMETUM, 4YTO 3TO BTO-
pas 4JacTh jJeckpunTopa ¢aina (reppasi — vnode) U 4TO B JIFOOOM MH-
dbopmanronHoit yactu peanbHod ®C Bce inode nponymepoBanbl. Ho-
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Mep inode SIBIAETCS YHUKAJIBbHBIM YKCIOM B Mpejenax JaHHOW WH-
dbopmanmoHHoit yactu peanbHoit OC;

5) ykazaTenb Ha inode B mabauue akmugHwvlx inode, pacrioso-
xeHHol B OIl. Orta tabnuua npuHaanexut peanbHo @C U coaepKuT
TOJIbKO T€ inode, KOTOpPbIE COOTBETCTBYIOT (haiijiaM, OTKPBITHIM XOTS
ObI B OJTHOM MPOIIECCE;

6) ykazarejib Ha MEpedYeHb OMNepaluii, KOTOPHI MOXKET BBIOJ-
HATHCS HaJ JaHHBIM viode. CocTaB 3TUX omnepalruii ctangapTHbeiid. Ho
dakTHUecKas peanu3aius Kaxiaou Takod omneparuy 3aBUCUT OT THUIIA
peanbHOil @C, B KOTOPOM HaXOAUTCS COOTBETCTBYIOIMIMNUN (PU3MUECKUI
daiin. [loaToMy gaHHOE MOJIe COAEPKUT yKa3aTeslb Ha MacCUB JPYTUX
yKazaTesneH, KaxAbli U3 KOTOPBIX MPENCTABISIET COOOM HayaabHbIN
angpec Tou mpoueaypsl peanbHol @C, KOTOpasi BBINOJHSIET COOTBET-
CTBYIOIIYIO OIepalnio Haa puzndeckuM daitiaom;

7) Tun Qaiina, KOTOPOMY COOTBETCTBYET JIAaHHBIA vrode: 0ObIU-
HBIN (paiin, kaTanor, cenualbHbIi (ailll yCTpOoKWCTBA, CHMBOJINYECKAs
CBSI3b, YJQJICHHBIN (aii.

OOpatum BHMMaHHE Ha ToJie 2, coJepkallee yka3aTeiab Ha pe-
anpHyr0 @C B cIMCKe MOHTUPOBAHUS, U NOJE 4, comepKalee Homep
inode B peanbHoil @C. Ilapa 3TUX yncen SBISICTCS YHUKAIbHBIM CHC-
TeMHBIM UMEHEM (paiijia Ha JaHHBIH MOMEHT BpeMeHHU. J[pyrum yHH-
KaJIbHBIM CHUCTEMHBIM UMEHEM (haiiyia SBJISIETCS HOMEp CaMoro vrnode
B maonuye vnode (puc. 37). Pazamep »Toii TaOIUIIBI ONpEeIsIeT MaK-
CUMaJIbHOE YMCIIO0 (hailJioB, KOTOPHIE MOTYT ObITh OTKPBITHI B CUCTEME.
[Ipu 3TOM KaxaoMy OTKphITOMY (aiiily COOTBETCTBYET OIUH Vhode,
HE3aBHCUMO OT TOTr0, B CKOJBKMX IPOIECCAX CKOJBKO pa3 ObLI OT-
KpbIT naHHbll (aiin. [JanHoe ums (aitna obecrieunBaeT OBICTPHIN
JOCTYII K COACP)KUMOMY Vrode ¢aiina, HO OHO SIBJISIETCSI BPEMEHHBIM:
nocJjie Toro, kak Qain OyJeT 3aKphIT BO BCEX Mpolleccax, COOTBETCT-
BYIOIIUH viode OyneT 0CBOOOXKIEH U MOXKET OBITh BBIJICJICH JIPYTOMY
daitny. B ornnune OT HETO pPacCMOTPEHHOE paHee CHUCTEMHOE UM
daiina (ykazarens Ha peanbHyro @C B crucke MOHTHUPOBAHUS U HO-
Mep inode) ABasieTcst 0ojee AOJTOBPEMEHHBIM UM MOXKET HUCIOJIb30-
BaThCs NI uaeHTUuKkauu Qaiina 10 Tex mop, MoKa JaHHAs pealib-
Hasg OC (uadopmarmonHas 4acTh) He OyJIeT OTcoeanHeHa oT (aiio-
BOW CTPYKTYPbI CUCTEMBI.
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OnpenenuB U3 vnode UCXOMHOTO KaTajiora €ro CUCTEMHOE MM
(ykazarenb Ha peanbHyto ®@C B CHMCKE MOHTHPOBAHHS W HOMED
inode), BuptyasbHas @C UCMOJIB3YET 3TO CUCTEMHOE UM KaTajora, a
TaK)K€ CUMBOJIBHOE€ MMsI HICKOMOTO (haiijia B KaueCTBE BXOJHBIX Tapa-
METPOB IPU BBI30BE Mpoueaypsl peabHoi @C. Dta mponemypa Bbl-
MOJTHSICT MPAHCAAYUIO UMEHU (hailia — TIOJyYEHUE HA OCHOBE CHUM-
BOJILHOTO UMEHHU (Dailyia ero CUCTEMHOTO UMEHH (yKa3aTelb Ha peasb-
Hyto ®C B ciucke MOHTUPOBAHUS U HOMED inode). 3aMETUM, 4TO 3TO
oJHa u3 Tex npoueayp peanbHort ®C, 10CTyn K KOTOPOH BBIMOIHSET-
Csl C TIOMOIIIBIO YKa3aTelsd Ha TIEPEUYCHb OTepaliii, pacroJIOKEHHOTO B
nosie vnode. Cama TpaHCIAIUS WMEHH CBOJIUTCA K TIOIIAarOBOMY
«JIBIDKCHHUIOY» TIO 1IETIOYKE KaTaJIOroB JI0 T€X MOp, MOKa WU HE OyaeT
JTOCTUTHYT TpeOyeMblIil (haill, Wi Npu IPOXOKIACHUN 0UYEPETHOTO Ka-
Tajora OyJeT BBISICHEHO, YTO IIpaBa JIOCTyNa K HEMY JaHHOTO I0JIh30-
BaTelsl HE OTBEYAIOT MUHUMAJIBHO HEOOXOJAUMBIM TPeOOBaHUSIM (CM.
n.4.2). Tak kak KaTajor sBJISETCS PA3HOBUIHOCTHIO (haiisia, TO AJI €T0
IPOCMOTpa TakKe TPeOyeTCs BBITIOJHUTH ONEPAIUI0 «OTKPHITHE (haii-
na». Ho B oTinune oT OTKPBITHS OOBIYHOTO (haiijia OTKPBITHE KaTallo-
ra BBINIOJIHSIETCS B paMKax si/ipa U CKPBITO OT MPUKJIATHON Iporpam-
MBI, BBIJIABIIICH CUCTEMHBIN 3a1pocC.

Ecau npu areHun mociaeaHero Karajora, 3a1aHHOTO B CUMBOJTb-
HOM HMMeHH (aitna, OyJeT HalJeHO UCKOMOE MpocToe ums (aiina, To
npoleaypa TPaHCIAIMK UMEHU BO3BpaTUT B BUpTyanbHyr0 ®C cuc-
TeMHoe ums (aitna (ykazarenb Ha pealibHyt0o @C B cIMCKE MOHTHUPO-
BaHUs U HOMEp inode). [anee BuptyanbHas OC ucnonb3yer 310 cuc-
TeMHOE UMs (aiina Jjisl TOMcKa ero viuode B CBOEH TaOJUIIE.

Ecnu tpeOyemblii viode oOHapyKeH, TO YUCIIO CCHIJIOK B €r0 CO-
OTBETCTBYIOILIEM I0JI€ YBEIMYUBACTCS HA eauHuIly. Eciu BUpTyaib-
Hasg @C He oOHapyxuia viode oTKpbiBaeMoro (aiina B cBoell Tabu-
11e, TO OHA CO3/IaeT HOBBIN vrnode. JIis 3TOTO UIIETCS TIEPBBIA CBOOOI-
HBII 2JIEMEHT B TaOJIHIIE Viode, N €ro MOPSAKOBbIA HOMEP CTAHOBUTCS
HOMEpPOM HOBOTO vnode. I1pu 3amoJIHEHUU TOJIEH ATOrO vrode BUPTY-
anpHast OC ucnonb3yeT nHPpOpMaIHIO, BO3BPAIIEHHYIO i MPOoIeTy-
poit peanbHor OC.

[Tocne Toro kak vrnode oTKpbiBaeMoro (aiina uiau HalJIeH, WK
co3JaH 3aHoBO, BUpTyanbHass @C g00aBisieT HOBYIO 3allMCh B CBOIO
cucmemuyo gaiinogyro mabdauyy. Kaxmaeiii mporecc UMEET B dTOU
TaONMIIE CBOM 3aIlMCH, Ka)KJash U3 KOTOPBIX COOTBETCTBYET OJHOMY
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OTKpBITOMY TipoiieccoMm dainy. Eciu ogun u TOT ke ¢aia OTKPHIT
MPOIIECCOM HECKOJBKO pPa3, TO KaXKJIOMY OTKPBITHIO COOTBETCTBYET
CBOs 3alKCh B cUCTeMHOU (paitnoBoil Tabnuue. [lepeuncium mnons
STOM 3aIUCH:

1) pexxum nocryna x (ainy (4reHue, 3anuch, YTCHUE W 3aIUCh,
no0aByieHHE B KOHEI (haiiia);

2) mexyuiee 3nauenue Qaitioeozo ykazamena — Homep Oaiita
daiina, HauMHAsA ¢ KOTOPOTro OYJIET BBIMOJHITLCS CIECAYIOIIas ornepa-
1yst “HGOPMAIIMOHHOTO OOMeHa ¢ (aiinom (uTeHue win 3anuck). Cpa-
3y TIOCJI€ OTKPBITUA (aiiia 3Ta mepeMeHHas yKa3bIBaeT B 3aBUCUMOCTH
OT peXXMMa OTKPBITHSI HA CaMbIil TIEPBBIM UM CAMBIM MOCAETHUN OaNT
¢aitna;

3) ykazatenb Ha vrnode ¢aiina.

Hanee BupryanbHass @C HaXOAUT MEPBYIO CBOOOJHYIO CTPOKY B
mabdauye omxpoimuix aiiioe npouecca, SABISIOLIECUCS YacCTbIO
CTPYKTYPBI user Mpolecca, a 3aTEM 3aIoJHSAET 3Ty CTPOKy. JlaHHas
CTpOKa MMEET BCEro JBa MOJsi: yKa3aTelb Ha COOTBETCTBYIOIIYIO
CTPOKY B CHUCTEMHOU (paiiyioBoM Tabnule u ¢hraz nacieoosanus om-
Kpbimozo ¢aiina. Eciu 5TOT (pyiar ycTaHOBIIEH, TO MIPU CO3JAaHUU J10-
YepHero mpoiiecca (¢ MOMOIIbI0 COOTBETCTBYIOIIETO CUCTEMHOIO BbI-
30Ba) JaHHBIN (hailll 3aKpHIBAETCA U €r0 HOMEP HE HacleAyeTcs I0-
YEPHUM ITPOLIECCOM.

ITocne Toro, kKak cTpoka B TaOJIHUIE OTKPBITHIX (PaiiioB mpoliecca
3all0JIHEHA, €€ HOMEP I BO3BPAIAETCs] CUCTEMHBIM BBI30OBOM B MpH-
KJIQJIHYIO MPOrpaMMy Ipoliecca B Ka4eCTBE MPOrpaMMHOI0 UMEHHU OT-
KpbITOTO (paiina. ITo uMs JEUCTBYET B MpeIesiax JaHHOTO Ipoliecca, a
TaK)Ke HacjeayeTcs (€Ciau ATO He 3alpelieHo (pJaroM HacjlaeI0BaHUs)
€ro JOUYEPHUMH MPOILECCAMH.

Hcnonb3oBanue st OTKPBITUS (aitina CTPOKH TaOJIUIbI OTKPHI-
ThIX (palJIOB MpOIECCa ¢ HAMMEHBIIUM HOMEPOM HAIIIO MPUMEHEHUE,
B YaCTHOCTH, /I MEepeHanpaBieHusi BBOJIa-BbiBoJIa. Hanpumep, eciau
MOJIb30BATENb 3aITyCTUII ¢ KOMAHIHOM CTPOKHU KaKylO-TO MPOrpaMmy,
yKa3aB IIPU 3TOM 3aMEHY CTaHJApPTHOI'O BbIBOJA (TO €CTh 3KpaHa) Ha
KaKoW-TO (aiis, To mporecc-shell, BBITIOTHAIONMNA 00pabOTKy 3TOMU
KOMaH/Ibl, BO-TIEPBBIX, 3aKPOET (aiia ¢ nporpamMmMubiM uMeHeM 0. Bo-
BTOPBIX, OH OTKpOET 3aJaHHbii ¢ain. [lpu oTkpeiTun daitna Oyaet
BBIOpaH CBOOOJIHBIN 3JIEMEHT TaOJMIIBI OTKPBITHIX (haiJIOB MpoIiecca ¢
HAaUMEHBIIIUM HOMEpPOM, TO ecTh ¢ HoMmepoM (. Tak Kak CTpyKTypa
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user, BKIIOYaroas TabIuIly OTKPBITHIX (haijIoB mpolecca, Haclemy-
€TCsl IOYSPHHUM IIPOIIECCOM, TO BECh €r0 BBIBOJ Ha dKpaH OyAeT 3aru-
caH B TpeOyembIil ¢aiisi. EcTecTtBeHHO, 4TO mnpouecc-shell nocne 3a-
MyCKa HOBOTO Mpoliecca JOJKEH «BOCCTAHOBUTH CIPABEIJIUBOCTDY,
3aKpBIB (paili M1 OTKPBIB SKpaH. 3aMETUM, YTO MHOTHE (pailyibl, KOTO-
pbie shell oTkpbIBaeT jyisi ceOs, HE MPEIHA3HAYCHBI JIJI1 UCIOJIb30Ba-
HUS B JOYEpHUX mporeccax. /s takux (hailyioB BBIMOJHIETCS yCTa-
HOBKa (hy1ara HacJieI0BaHUSI.

Ha puc. 37 oqun u TOT e ¢aiin U oTKpHIT U B nipolecce 1, u B
npouecce 2. [Ipuuem B mpouecce 1 OH OTKPBIT JBaXKIbl: TOJ UMEHEM
I 1 mox umeHeM 3.

7.1.3 Apyrue onepauuu ¢ panniamu

1. Coznanue daitna. J[i1st co3manus HOBoro (aitna J1iro0o Mmpo-
LIECC UCITOJIb3YET CUCTEMHBIN BBI3OB:

CO3JJATb ®AHUJI (I;, D || i), (1a CH — creat)
rae  Iy— cuMBONILHOE MMA (aiina,;

D — 3amaBaembie mpaBa AocTyna K ¢ainy (mpaBa JocTyna ObLIN
paccMOTpeHbl HamMU B 1.4.2);

[ — IporpaMmMHoOe uMs (Homep) (aitna, yHUKaIbHOE [ TaHHOTO
nporiecca.

JlaHHBIN CHCTEMHBIN BBI30B HE TOJILKO CO3/1a€T HOBBIN (hailsl, HO
Y BBINOJIHSIET €r0 OTKPBITHE JJIS 3alMCH, BO3BpAIllasi B KAU€CTBE BBbI-
XOJHOTO TapaMeTpa BHYTPUIMPOIIECCHBIM HOMep daiina. B kadecTBe
BJIaJIeTIbIIEB (haiijia 3amuChIBAIOTCS BJIQJICNICI-TI0JIb30BATENb U BIIaJiC-
JIC-TPYIINa TOrO MPOLecca, KOTOPbIM BbIAAT JAHHBIM CUCTEMHBIN BbI-
30B. Ecam Qaiin ¢ umeHeM I y:xe CymecTBYeT, TO €ro JUIMHA OOHYJIs-
€TCsl, a €ro IpaBa I0CTYIA U BIAJCIbIIBI OCTAIOTCS MPEKHUMU.

BuptyansHas daiinoBas cucTeMa HauWHAET BHITIOJIHEHUE JaHHO-
ro CUCTEMHOTO BBI30Ba C TOr0, YTO OMpeAesieT Hannuue ¢aiina c 3a-
naHHbIM UMeHeM [ ITpu 5TOM nouck tpedyemoro (aina BBIIOIHAET-
Csl C MOMOUIBI0 peaabHON (halIoBOM CHUCTEMBI TOYHO TaK K€, KaK W
npu OTKpBITUM (haitsia. B pe3ynpTare moucka uiv onpeaensercs inode
¢aiina, uiu Aenaercs BbIBOA 00 OTCYTCTBUM (aidia ¢ 3aJaHHBIM UMe-
HeM. B mepBom ciiyyae BupTyanbHas ¢aioBas cUCTEMa BBITIOJIHSIET
oOHyJIeHHE JTMHBI (haiisia (C MOMOIIBIO MPOLEAYPHl pealibHOM (aiiio-
BOW CHCTEMBI), a 3aTEM CO3/1a€T HOBBIM vnode B mepBOM CBOOOHOM
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CTpOKe cBoeM Tabnuiel vnode. Ilocime 3TOro 3amoJiHSIETCS CTPOKa B
CUCTEMHOM (hailsIoBOM TaONIMIlE, a TaK K€ 3aMOJIHIETCS CTPOKa B Tao-
JUIE OTKPBITHIX (QaiJIOB MPOILIECCa, SIBISIOMIENCS YaCThlO €ro CTPYK-
Typbl user. Homep 3TOM CTPOKM BO3BPAILAETCS B IIPOrpamMMy IMpoIEeC-
ca B KQue€CTBE IPOrpaMMHOI0 UMEHU (haiiia 1.

Ecnn daiin ¢ 3a1aHHbIM MIMEHEM [y He OOHApy KEH, BUPTyalbHas
daiiioBas cucTeMa NPUCTYIAET K €ro co3aaHuto. Jjist 3Toro npoiemy-
pBI peasibHOM (PaliiIoBOM CHUCTEMBI CO3/IAt0T JIjIsl HOBOTO (haitna inode n
MOMEIAIOT yKa3aTellb Ha 3TOT inode B poauTeNbCckuil kataior. Homep
inode W yKka3aTesb Ha HETO B TaOJIUIE aKTUBHBIX inode BO3BpaIatoTCs
B BUPTYyabHYIO (hailJIOBYIO CHUCTEMY, KOTOpasl UCIOJB3YET ATU Mapa-
METPHI U CO3/IaHUsI HOBOT'O vrode. 3aTeéM CO3Jal0TCs HOBBIE 3aIUCH
B CHCTEMHOW (paiiyioBoM Tabmuile W B TAOJUIIE OTKPHITHIX (haiiyioB
nporecca.

2. lybnnpoBaHue mporpaMMHOIo uMeHu (HoMmepa). B pesyibra-
T€ BBITIOJIHEHHUSI JAHHOTO CUCTEMHOT'O BbI30Ba (hailsl, OTKPHITHIN paHee
porpaMmoi mpoiiecca, MojaydaeT enie oJHo uMms (Homep). B otnuuue
OT TIOBTOPHOTO OTKpPHITHUS (paiiia cTapblii U HOBBIM HOMepa (aitna
YKa3bIBAIOT HA OJMH M TOT K€ JIOTUYECKUM (hailsi. DTO MpOosIBISETCS, B
YaCTHOCTH, B CYIIECTBOBAHUH €IMHCTBEHHOIO (PAlI0BOr0 yKa3aTesl.

JyOnupoBanue nuMeHH ¢aiiia BBITTOIHIET CUCTEMHBIN BBI30OB:

JIVBEJIMPOBATb HOMEP ®AHJIA (i)|| i5) (ma CU — dup)
rie i;— nNporpaMMHOe umsi (HOMep) paHee OTKphITOro (aiina;

i, — JOTIOJIHUTENIbHOE TTPOrpaMMHOE UMs ¢aiina.

[Ipy BBIMOJHEHUH JTAHHOTO CHUCTEMHOI'O BBI30BA BUPTYyalbHas
¢aiisioBasi cucTeMa CO3/1a€T HOBYIO 3alKCh B TA0IUIIE OTKPBITHIX (paii-
JIOB TIpoliecca, HO HE CO3/1aeT HOBOW 3allMCH B CUCTEMHOU (haiiioBoM
tabiule.

3. Ilepemenienue (aiimoBoro ykaszaress. JTa oneparus BbIIOJ-
HSIETCS JUIsl TOTO, YTOOBI MOCEAYyIoas omnepaius yTeHus: u3 Qaimia
WJIM 3alUCU B HETO BBINOJIHSIACH Obl, HAUMHAS ¢ TpeOyemoro Oaiita
daiina.

[Tepemenienre (aiaoBOro ykaszaTeds BBITIOIHIET CUCTEMHBIN

BBI3OB:
VCTAHOBUTH DAUJIOBBIA YKABATEJI (i, 1 t || L) (ma CU — Iseek)

rie i — nporpaMMHbIN HOmep (ailna;
[ — Tpebyemasi BeJIMuMHA CMEIIICHUS YKa3aTes;
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t — un cMmenieHus Qaitnooro ykasarens (0 — OT TEKyIIEro Mo-
noxxeHus; 1 — oT koHIia daiina; 2 — oT Hayana (aitna);

L — nonyuyeHHoe 3HaueHue (ailioBoro ykazarelis.

[Ipy BBINOJHEHUM JAHHOTO CHUCTEMHOI'O BBI30BA BUPTYyalbHas
OC KOPPEKTUPYET COCPKUMOE TOJIS «TEKYyIllee 3HaueHue (paiioBoro
yKazaTess» B TOM CTPOKE CHUCTeMHOM (aiijoBOM TaOJMIIBI, HA KOTO-
PYIO YKa3bIBaeT yKaszaTelb B i—i CTPOKE TaOJUIIBI OTKPHITHIX (HhailsioB
mpoiiecca.

NHTEepecHO OTMETUTh, UTO HOBOE 3HAaUeHUE (HailioBOTO yKaszare-
JIs1 MOKET BBIUTH 3a Tipeeibl daitna. B aTom ciaydae B daiiie oOpasy-
€TCS «JIbIpay» — HE3aNoJIHEHHAs TMOCJeA0BaTEeIbHOCTh 0alTOB. B neii-
CTBUTEJILHOCTHU COJEPHKUMOE «IIbIPbD) 3aNOJHSAETCS HYJISIMU.

4. Yrenue u3 Qaina. Onepainusi YTEHUsS] HAYMHAET BBITIOJIHATHCSA
c Toro Oaiita aiiia, HOMEp KOTOPOTO COJACPKHUT (paiioBbIN yKa3a-
tenb. [locne 3aBepiieHust onepauuu 3HaueHue (HailJioBOro yKazaTels
YBEJIMYMBAETCS HA YMCIIO CYUTAHHBIX OalTOB.

JI1s1 BBITIOJHEHMST YTEHUsI U3 (aiiya MCIOoJIb3yeTCs CUCTEMHbIM
BBI3OB:

YTEHUE U3 DAUJIA(, n, A|| N) (1a CU — read)
rie i — nporpaMMHbIN HoMmep daita;

1 — KOJIMYECTBO YUTAEMBIX OalTOB;

A — HavanbHBIN angpec npukiaaHon obnactu B Oll, B koTOpyto
MIPOU3BOJUTCS YTCHHUE;

N — xonnuecTBO (PaKTUUECKH CUUTAHHBIX OANTOB.

[Ipyr BBINOJHEHWM JAHHOTO CHUCTEMHOI'O BBI30BA BUPTYyalbHas
®C cyuThIBaeT U3 i-il CTPOKHU TAOJMIIBI OTKPBITHIX (haMJIOB IIpoliecca
yKazaTejb Ha CTPOKY B CUCTEMHOM (paiijoBoi TabauIle, a 3aTeM YuTa-
€T U3 ITOW CTPOKHU TEKyIlee 3HaueHne ¢GaiyioBoro ykaszarens. Kpome
TOT0, U3 ATOM K€ CTPOKH CUCTEMHOM (haillIoBOM TaOJUIIbI CYUTHIBACT-
Csl yKa3aresb Ha vnode, W3 KOTOPOTO, B CBOIO OYEPEAb, CUUTHIBAETCS
yKazaTelb Ha inode. ITOT yKa3arTelb UCIONb3yeTcsa BUPTyanbHO DC
U1 3a7aHust pusndeckoro ¢aityia mpu UHUIMUPOBAHUN TOU TIPOIIEY-
pol peanbHOr DC, KOTOpasi MPOU3BOAUT YTCHUE U3 3aJaHHOTO (PU3U-
4yeckoro (aiiia ¢ yka3aHHOr0 MecTa 3aIaHHOTO YKclia 0alToB.

5. 3anucek B daitn. Onepaniys 3alKMCcy BBIIOIHIETCS C TOro OaiTa
daiina, HOMEp KOTOPOTo CoAepKUT (aioBbIii ykazarens. [locne 3a-
BEPIIICHUS OTepaluy 3HaueHue (HaiioBoro ykazaTess YBEIUYUBACTCS
Ha YUCJIO 3alMCAaHHBIX OANTOB.
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J1J1s1 BBITIOTHEHUS 3aMUCH B (paiiil MCIOIb3YETCSI CUCTEMHBIN BbI-
30B:

BAITUCH B DAUJI(i, n, A||) (wa CU— write)
rje i — IporpaMMHBIA HOMep (aiina;

1 — KOJIMYECTBO 3aMUCHIBAEMbIX 0alTOB;

A — HavanpHBIN anpec npukiaauou obdnactu B OIl, u3z xotopoii
MIPOM3BOIUTCS 3aIKUCh B (Daiin.

JIaHHBI CHCTEMHBIA BBI30B BBINIOJHAECTCS BUpTyaiibHOU DC co-
BMECTHO ¢ peanbHoil @C aHaNOruyHO TOMY, KaK BBITIOJIHSETCS] YTEHUE
u3 (aiina.

6. 3akpeiTue (aitna. JlaHHas omnepaius BBITOJHACT JICUCTBUS,
oOpatHbie onepaiuu OTKpbITUs (aitna. [Ipu 3ToM yHUUYTOXKAETCS JIO-
rudeckuil (aityn ¢ 3alaHHBIM MPOTPAMMHBIM HOMEPOM, a COOTBETCT-
BytolUii pusznueckuit (aitst octaercsa 6€3 U3MEHEHUIA.

JInsi BBIIOMHEHUS] 3aKpbITUs (hailiia MCHOJIB3YETCS] CUCTEMHBIM
BBI30B:

3AKPBITb DAHJI(i||) (na CU - close)
rie i — nporpaMMHbIi HOMEp (ailna.

[Ipyr BBINOJHEHWM JAHHOTO CHUCTEMHOI'O BBI30BA BUPTYyalbHas
®C cuuThIBaCT U3 i- CTPOKHU TAOIUIIBI OTKPHITHIX (ailJIoB mpoiiecca
yKa3arellb Ha CTPOKYy cucTeMHOU (aiinoBoi Tabmuibl. [lTocie 3toro
i-S1 CTpOKa TaOJHUIIBI OTKPBITHIX (PaiijioB mporecca moMedyaeTrcs: Kak
cBoOoaHas. [lanmee u3 HailleHHON CTPOKU CUCTEMHOM (paiinoBoi Tad-
JULBI POM3BOJUTCS CUMTHIBAHUE yKazaTenls Ha vnode ¢aiiia, mocie
Yero CTpOKa CHCTEMHOMN (halyioBOM TAOIMIBI TaKXKe MOMEYAETCs Kak
CBOOOIHAS.

JHanee yMenbmaercss Ha 1 comepkuMoe MoJig vihode — «4UCIO
CCBUIOK Ha JaHHBIN vnode». Eciu moiydeHHOE 4YUCIO OOJbIIEe HYJIS,
TO BBINIOJJHEHUE JAHHOIO CHUCTEMHOIO BBI30Ba 3aBepuieHo. MHaue —
BuptyanbHass @C ocBoOOXKIaeT vnode, NpeABAPUTEIBHO CUWUTAB W3
ero MoJjsl yka3arellb Ha CTPOKY B TaOlulle aKTUBHBIX inode. Jlanee
IIPOU3BOJIUTCS BBI30B TOM mpoueaypsl peasibHon OC, koTopas mo 3a-
JTAHHOMY yKa3aTeJlo Ha CTPOKY B TaOJIMIIE aKTUBHBIX inode 0CBOOOXK-
JTAET 3Ty CTPOKY.

7. YHnuTtoxkenue aitna. @akTudecku pe3yJbTaToM 3TOH orie-
panuu SIBJISIETCS YHUUTOXKEHHUE >KECTKOM CBA3M MEXIY (DU3NYECKUM
¢daiinom 1 ogHUM U3 KatanoroB. CamMo yHMUTOXEHUE (paiiia BHINOJ-
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HSAETCA TOJBKO B TOM Clly4dae, €CJIM YHHUUYTOXKaeMmasl JKECTKas CBS3b
ObLJIa €IMHCTBEHHOM JJIs1 JaHHOTO (haia.

Il yHu4TOXKEHMs (haiiyia mporpamMma Ipoliecca HCIOJIb3yeT
CHUCTEMHBIN BBI3OB:

VHUYTOXUTH _DAUII (I;|| ) (na CU — unlink)
rae Ir — cuMBOJIBHOE UM (aiina.

IIpy BBINOJHEHWHM JAHHOTO CHUCTEMHOI'O BBI30BA BHUPTYyajibHas
®C HaxoaUT B CBOEH TaOIUIle WIK CO3JIa€T HOBBIM vnode NJisl pOJU-
TEJIbCKOr0 KaTajora mo OTHOIICHHUIO K YHUYTOXaemomy daitny. [la-
Jee OHa BbI3bIBAET mpolenypy peanbHo ®C C 1Eab0 BBINOJHUTH
KOPPEKTUPOBKY 3TOT0 KaTajiora, MepejaB Ha BXOJ BBI3IBAEMOM IPO-
LeIyphl yKazaTelb Ha COOTBETCTBYIOIIUU inode. Ilpouenaypa peasb-
HOl ®C He TOIBKO KOPPEKTUPYET KaTajor, yopaB U3 Hero uHpopma-
110 o (aitie, HO U MPOBEPAET MOJIe B inode, COIEPIKAIIEE YHUCIIO OC-
TaBIIMXCS KECTKUX CBsI3eil ¢ QaiyioM. Eciu 3T0 4Mciao paBHO HYIIO,
TO TPOU3BOJIUTCA (PAKTHUECKOE YHUUTOXKEHHE (haiiyia myTeM ocBOOO-
XKIEHUS ero inode (Ha ITHUCKE), a TaK)Ke€ OCBOOOXKICHUS 3aHMMaeMOM
3TUM (paiJIoM MaMSITU JTUCKA.

8. Orobpaxkenue Qaiina Ha OIl. [IpuMeHeHre TaHHOTO CUCTEM-
HOT'O BbI30Ba IMO3BOJISIET MPUKIAJHON MPOrpaMMe BBINOJHATh MOCTE-
yIOIIHE OMNepaluuu ¢ COoAepKUMbIM (aisia Ha yctpoiictBe BII Tak,
KaK BBINOJIHAIOTCS JEUCTBUA HajJ OOBIKHOBEHHOM oOiacteio OIl, e
UCIIOJIBb3Ysl PACCMOTPEHHBIC BBIIIE CUCTEMHBIC BBI30OBBI UTEHUS W3
(aiisia 1 3aMKUCH B HETO.

OtobOpaxkenue 3amanHoro ¢aiina Ha obnacte OII BwImOIHSET
CUCTEMHBIN BBI3OB:

OTOBPA3UTb ®AHJI(, I n, || A) (wa CU— mmap)
r7e i — mporpaMMHBIH HOMep daitna. {1 momydeHuss JaHHOTO HOMeE-
pa otoOpa)kaemblil (hailyl JOJKEH OBbITh MPEABAPUTEIBHO OTKPHIT B
IporpaMMme IMpoLecca;

[ — BenmumHa cMerieHus B (ailie Ha JUCKE;

1 — KOJIMYECTBO OTOOpakaeMbIX OalTOB (paiina;

A — HavanbHbIN azpec npukiaagHoi odnactu B Oll, Ha KOoTOpYIO
MIPOU3BOJAUTCS OTOOpakeHue (aiina.

BrinonHsas naHHbld CUCTEMHBIM BbI30B, OC BBIMOJIHAET OKPYT-
JICHWE BEJIWYMHBI 71 B OOJIBIIIYIO CTOPOHY /IO OJMIKAMIIIEeH TPpaHUIIbI JO-
TUYECKOW CcTpaHullbl. Jlamee BhI3BIBACTCS MOACUCTEMA YIPABICHUS
NaMSTBIO C IIEJIBI0 BBIJICJIICHUSI TaKOW O0JACTU B MPUKIIATHON YacTu
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JUHENHOI'0 BUPTYAJIBHOIO aIPECHOr0 MPOCTPAHCTBA MpoLecca, KOTO-
pasi IOCTaTOYHA JJid pa3MelleHus oToOpakaemoil dactu ¢aina (c
y4E€TOM OKpYTJICHHS JIIMHbI). HamoMHUM, 4TO B JTaHHOM clly4ae peyb
UAET He O BhlIeiaeHuu peanbHor OII, a nuie o co3gaHuM TaOIUILIbI
CTPAHUI] ¥ 3alKCHU B HEE JECKPUIITOPOB CTPAHULL.

Camo xe HazHadyeHue peanbHOM OII (pu3myeckoil CTpaHUIlbI)
NPOU3BOJUTCA B PE3YJIbTATE CTPAHUYHOTO CBOMMUHIA, PEATU3aLMsl KO-
TOPOro HE 3aBUCHUT OT TOro, 4TO Haxonutcs B ctpanuue OIl — dpar-
MEHT OTOoOpakaeMoro (aiina, Win OOBIYHBIC JAHHBIC MPOTPAMMEBI.
EanHCTBEHHOE OT/IMYME: TIPU CBOMMHIE OTOOpakeHus ¢aiina undop-
MallMOHHBI OOMEH MPOU3BOAMUTCS HE C OOJACTHIO CBOIMHIA HA CHUC-
TeMHOM ycTporctBe BII, a ¢ Tem nuckoBbsiM (aiiiom, oToOpaxeHue
KOTOPOT'O BBIMIOJHEHO.

Cnenyer n100aBUTh, YTO NMPUMEHEHUE OTOOpakeHUs (paiia He
NO3BOJISIET U3MEHUTH JIJIMHY 3TOTO (paiiia.

7.2 PeanbHble ¢annoBble CUCTEMDI
7.2.1 Kputepun oneHku (pailjioBbIX CHCTEM

PaccmoTrpennas Boiiie BuptyasibHass @C obOecrieuynBaeT CTaH-
JTApTHBIH MPOrpaMMHBIM HMHTEp(deiic, HO ¢ pealbHbIMU ((pU3HUECKH-
mu) Qaitnamu 3ta noacucrema ®C He padoraer. ATy (PYHKIHUIO BbI-
nosHsieT peanbHas OC (mporpammHasi yacth). Hannune yrouHeHus B
KPYTJIBIX CKOOKax 0OyCJIOBJIEHO TEM, UTO UCIOJIb3YEMbI B JINTEPATY-
pe TepmuH «peanbHasi OCy» cyliecTBEHHO HeoaHo3HaueH. Jlanee Oy-
JIEM Ha3bIBaThb MPOZPAMMHOU uacmbvio peaivnoii @C COBOKYITHOCTb
noanporpamm sapa OC, nmpeaHa3HauYCHHBIX I BBIIIOJIHEHHS JIEUCT-
BUM Haja uHGOpMaMOHHON 4dacThio peanbHo DC. Ilpu sTomM moa
uHgopmauuonnoii wacmoto peanvuoi @C OymeM MOHUMATh COBO-
KYIMHOCTh (pu3MYecKux (PaiaoB, a TakKe YHPABISIONIUX CTPYKTYP
JIAHHBIX, PACIOJIOKECHHBIX B HEINPEPBIBHON yacTu Hocutelns BII, Ha-
3piBacMonl B UNIX pazoenom.

B otnuuune ot mporpammHoi yactu peanbHoil OC, cyniecTByro-
e B cucteMe (B siApe) B €AMHCTBEHHOM JK3EMILISIPE, YUCI0 UHGOP-
ManMoHHBIX dacTel peanbHo OC MoxeT ObITh MOOBIM. Kaxkmas Ta-
Kasi 4acTh IpeIHa3HAY€HAa [JI1 IOKPBITUS OJHOTO HEIPEPHLIBHOTO
dbparMenTa JOTMYECKON (HaIOBON CTPYKTYpPbl CUCTEMBbI, PacCIOJiO-
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eHHoro B pazzene Hocutens BII. Bornpockl 00bennHeHUsT peabHbIX
OC (MHPOPMAIIMOHHBIX YACTEW) B €AMHYIO JIOTMUECKYIO CTPYKTYpPY
OyayT paccMOTpeHbl B 11.7.3, a moka OyJieM paccMaTpuBaTh KaKIYHO
Takyto ®C B KauecTBE OTACIHbHON HHPOPMAITMOHHOW CTPYKTYPHI.

JItobas UNIX-cucteMa noaiaepKMBaeT HECKOJIBKO THUIIOB peaib-
HbIX @C. Be100p /1711 KOHKPETHOTO HOCUTENS (a TOUHEe — JyIsl pa3jielia
HocuTens) Tuna peanbHoi AC 3aBUCUT OT TpeOOBaHUM, IPEAbSIBIIsC-
MBIX K HeW mosb3oBaTesieM. Kaxkaoe u3 3Tux TpeOoBaHUN MOXKET pac-
CMaTpUBAThCS B KAa4€CTBE OJHOTO M3 KPUTEPHUEB BHIOOpA peaibHOMU
@C. IlepeunciauM OCHOBHBIE U3 3TUX KPUTEPHUEB:

1) ¢pynkyuonanvnocms — npuronHocts peanbHoil @C BBITION-
HATH T€ Wiu uHble QyHkuuu. Hanpumep, paznuuHoi (QyHKIMOHAIb-
HOCTBIO 00JIaJIal0T pacnpeeseHHble U JokaabHbie peanbubie OC. I1o
ITOMY K€ KPUTEPHUIO pazinyaroTcsi Te peaibHble PC, KoTOpble TOA-
NEPKUBAIOT HAIUMYUE PA3JIMYHBIX MPAB JOCTYIA Yy Pa3HbIX MOJIb30Ba-
TeJIEd U KOTOPbIE HE MOIJIEPKUBAIOT TAKOE HAIMYHE;

2) npou3eo0umenbHoCmy — CPEIHsIs CKOPOCTh MHGOPMAIIMOH-
HOTO OOMeHa ¢ pu3nueckuMu (paitnaMu, IpUHaAJICKANUMU PEATbHON
DC;

3) nHadesrrcnocmb — criocoOHOCTH peanbHON DC BBITIOIHATH CBOU
(YHKIIMUA B MOJIHOM HWJIM YaCTUYHOM OOBbEME IMOCIE 3aBEPUICHUS BO3-
nevictBuss Ha BC QakTopoB, HE COOTBETCTBYIOIIHUX TPEeOOBAHMIM
HOPMAaJbHOU dKCITyaTauuu cuctembl. K TakuM (pakropam OTHOCSTCS
coou B BC, HanpumMep B pe3ysibTaTe BHE3AIMHOM MOTEPH MUTAHUS CUC-
TE€MBI, a TAK)KE MEXaHUYECKUE MOBpexkAeHUs HocuTens BII;

4) ucnonwvzyemocmev BII — otHOlIeHUE OOIEH JIUMHBI (U3UYe-
CKHX (palJiOB, COJEpkKAIUXCI B MHPOPMAIMOHHOW YAaCTH peaIbHOU
®C Kk 00beMy COOTBETCTBYIOIIETO pa3jieia HOCUTEIS;

5) npedenvnasn Oauna umenu ¢paiina — MakCcuMalibHas JIJIMHA
IPOCTOr0 UMEHU (haiina;

6) npedenvnoe uucno Gaiinoe — MaKCUMAIBHOE KOJWYECTBO
dbuznyeckux (paiiaoB, KOTOpbIE MOTYT HAXOJIUTHCS B OJHON MH(pOpMa-
IHUOHHOW YacTu peasibHOu DC;

7) cnoxchocmy anzopummoé — CIOKHOCTh AITOPUTMOB TOA-
mporpaMm, NPUHAICKAIUX MPpOorpaMMHON yactu peasibHor OC.

[Tpu BeIOOpE peanbHOl DC, Kak W npu BIOOpPE JTHOO0H IPyroi
CUCTEeMbI, HA0OP KPUTEPUEB, UCIOJIB3YEMbIX NJIA OIEHKU BapHaHTOB
CUCTEMBI, SIBIICTCS MPOTUBOpEUMBLIM. Hampumep, mpous3BOIUTEINb-
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HOCTh MHOTHX THUIIOB peasibHbIX DC 3aBucUT OT ncnonblyemoct BII:
IIPU BBICOKOM CTEINEHU Mcnoyib30BaHus BII nmpon3BoauTenbHOCTH pe-
anpHOM PC CylIeCTBEHHO MajaeT. AHAIOTMYHO ITOBBIIICHUE HAJACK-
HOCTH peanbHOM PC 00BIUHO CBA3aHO C IyOIHMpoBaHHEM HHGOpMa-
[IAH, XPAHSAIICHCA HA HOCUTENE, YTO MPUBOAUT K CHH>KEHHUIO PEATHHOU
MIPOU3BOJIUTEILHOCTH CUCTEMBI I K CHUKEHUIO UCIOJIb3yemocTu BII.

NHTEpECHO BBINOIHUTH CPABHEHUE PACHPENECICHHON U JIOKAJb-
Hol peanbHbIX OC. Tlo kputepuio GyHKIIMOHATLHOCTH SIBHO BBIUTPHI-
BaeT pacrpeneneHnas ®C, Tak Kak OHa MO3BOJISIET CBOMM MH(OpMa-
MOHHBIM YacTsAM pa3meniarbes Ha yaaneHHbix 9BM. Ho no kpure-
pHUSAM HAJIEKHOCTH, CJIOXKHOCTU aJITOPUTMOB U, OCOOCHHO, MO KpHUTE-
PHUIO TTPOM3BOJUTEIBRHOCTH JIOKaNIbHAA peasnibHass OC sgBHO mpenmnou-
TUTENbHEN. TaK Kak JOTMKA MCIOJIb30BAHUS PACHPENECICHHON peallb-
Holt OC nMeeT HEKOTOPBIE OTINYHUS OT JIOTUKU pabOThI paclpe/iesieH-
Hol (cereBoi) OC, paccMoTpeHHOM B 11. 4.4, TO B 11.7.3 MbI BEpHEMCS
K pacCMOTpPEHUIO pacnpeaeneHHon peanbaoit OC.

IIpu cozpmanum peanpHOM DOC €€ MPOCKTHUPOBIIUKKA HAXOISAT B
IPOLIECCE MPOCKTUPOBAHUS HEKOTOPBIM KOMIIPOMHUCC MEXKIY IMPEIISIB-
JsieMbIMU K Hel TpeOoBaHMsIMU. MHBIMU cllOBaMH, OIIEHKH pa3pada-
THIBAEMOT'0 BapUAHTA CUCTEMBI IO MEPEUYUCICHHBIM BBIIIIE KPUTECPUIM
JOJKHBI OBITh, C TOYKHU 3pEHUS €€ pa3padOTUMKOB, ONTHUMAIbHBIMH.
3/1eCh TEPMUH «ONTHMAJbHBI» CYIIECTBEHHO OTJIMYAETCA OT COOT-
BETCTBYIOIIIETO MOHATHUS B MATEMATUKE, KOTOPOE MPEIOIAracT MOUCK
HAWJIY4IIETO PEUIEHHS JIUIIb [0 OJAHOMY KPUTEPHIO, 4 OCTAIbHBIC
KPUTEPHH, KaK NPABUJIO, 3alIUCHIBAIOTCS B KAYECTBE OTPAHUYCHUIN Ma-
TEMaTUYECKOU MOJICIIH.

3anaua BbIOOpa peanbHOM PC MOJIB30BATEIIEM CHUCTEMBI MOXKET
paccMaTpuBaThCA KakK YIPOIIECHHBIA BAapHAHT 3aJadyd MPOEKTUPOBA-
Hus. [loaToMy npu pelieHuu 3TOM 3aJaud JOJKHBI OBITh U3BECTHBI
XOTsI Obl MPUOIMKEHHBIE OICHKU CPAaBHUBAEMBIX THUIIOB PEAIbHBIX
CUCTEM MO IMEPEUYHCICHHBIM BbIlIE KpUTEPUsIM. C y4eTOM TOro, 4To
obmiee KomInuecTBO peanbHbiXx DC, MoaIepKMBaEMbIX B HACTOSIIICE
BpeMs paszmuuyHbiMu UNIX-cuctemMamMu, HOCTATOYHO BEJIMKO, B Ha-
CTOSIIIIEM TTOCOOMM HE CTaBUTCS 3ajJjada PACCMOTPEHHS BCEX ATUX pe-
anpHbIX DPC. BmecTo 3TOro npaiaee paccMaTpUBAKOTCS HEKOTOPBIE
IIPUHIMIIBI, UCIIOJIB3YEMBIE MTPU CO3IAHUHA TAKUX CUCTEM, IMO3BOJIAIO-
[[1€ CYIIECTBEHHO YJIYUYIIUTh UX OIEHKHA IO OCHOBHBIM KPUTEPHUSIM U3
MIEPEUNCIICHHBIX BBIIIIE.
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[Ipy W3n0KEHUH TPUHUUIOB MPOEKTUPOBAHUS peadbHbix DC
Jajee pacCMaTpUBAIOTCS TPU TUIIA TaKUX cucteM: sJfs, ffs u fat. Ilep-
BbIE IBE€ U3 3TUX CUCTEM SBIAIOTCA 111 UNIX «poaubiMuy. HecMoTps
Ha TO, 4TO 3T DPC, 0cobeHHo sJ3fs, pa3paboTaHbl TaBHO, OHU JO CHX
nop noaaepxkuBarotrcss MHorumu UNIX-cucremamu. Ilpucymas stum
@®C npocToTa JieJ1IaeT UX YI0OHBIMU JIJIs1 HAIIIETO PACCMOTPEHUSI.

Tpetbs W3 nepeunciieHHbIX pealbHbix DC (faf) sBIgETCS AJIS
UNIX «uyxoi», Tak Kak OHa pa3padaThiBajiach JJisI ONEpPallMOHHBIX
cucreM MS-DOS w WINDOWS. Ho yuuThiBass €€ O4YE€Hb HIAPOKOE
pacupoCcTpaHeHuEe, OHA BXOAUT B cocTaB peanbHbix DC, moaaepxu-
Baembix UNIX. OOpatuM BHUMaHHE, YTO TOJIbKO WH(OpMaIMOHHbIC
4yacTu fat-cucteM, mpuHamnexamux UNILX, anamoruaasl nHGOpMaIK-
OHHBIM 4YacTSIM TakKuhX CHUCTEM, NpuHamiexammux MS-DOS wu
WINDOWS. Uto kacaeTcss mpOrpaMMHBIX 4acTeW, TO 3TH YacTU pe-
anbHOM OC criibHO paznuyaroTcesa B 3aBucuMoctd ot tuna OC. Kpome
TOTO, 3aMETHUM, YTO Ha3BaHUE fat SABISETCS COOUPATEIHHBIM, 00bEIH-
HstommM Tpu peansubix OC: fatl2, fatl6 w fat32.

7.2.2 ®uznyeckoe pazMenieHue HHPOPMAUN HA HOCUTEJIEe

Ouenku peanmpHOM PC 1O KPUTEPUSAM IPOU3BOJUTEIBLHOCTH,
HAJICKHOCTH, a TAK K€ UCIMOJIb3yeMOCTH BII B 3HAUUTENBLHON CTENIEHU
3aBUCAT OT (PM3UYECKOTO pa3MelieHus] HH(popMaIuy, UCIoJIb3yeMOro
B JJaHHOM cucteme. Tak kak HamboJiee pacrpoCTPAaHEHHBIMU HOCHUTE-
assmu BIT sBIsitoTCSt MarHUTHBIE JUCKHU, TO Jajiee OyJIeT pacCMOTPEHO
pa3meleHre nHpopMalmyu Ha 3TUX HOCUTENsIX. B maHHOM moapase-
J€ paccMOTpUM OOIIME CBOMCTBA TaKUX HOCHUTEINICH, a B MOCIEAYIO-
IIMX TOJpa3fesax pacCMOTPUM BIIMSIHUE ITUX CBOMCTB HA PEATbHYIO
OC.

YpolieHHoe NPeICTaBICHUE MAarHUTHOTO JIUCKA MPUBEICHO Ha
puc. 38. DTOT IUCK COCTOUT M3 OJHOM, NIBYX, MU OOJIBIIETO YHCIIa
METAJUIMYECKUX WM CTEKJISIHHBIX IUUIACTUH, BPALIAIOMIUXCS BOKPYT
o01ieit ocu. OiHa UM 00€ MOBEPXHOCTH KAXKI0W MIIACTUHBI MOKPBITHI
TOHKUM OJTHOPOJHBIM CIIOEM MarHuTHoro marepuana. [logobnas mo-
BEPXHOCTh IJIACTUHBI YCIOBHO pa3jielicHa HA TOHKUE KOJIbIA, HAa3bl-
BAEMBIC 00podckamu. Bece TOPOKKM HA KAXKIOW TUIACTHHE NMPOHYME-
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/D rpynmna J0poxKeK

crtopona 0

nopoxka 0

miactuHa 1

CEKTOP

mmHAp 0

T'OJIOBKH

Puc. 38 — YnpouieHHoe npeacTaBieHue MArHUTHOTO IMCKa

pOBaHbI, TpU4YeM J0pokKa (0 HAXOIUTCS OKOJIO BHEIIHETO Kpas Iia-
CTHHBL. BCe TOpOXKKM NUCKA, NMEIOIINE OAUHAKOBBIN HOMED, PUHA/I-
JEXKAT ONHOMY UUAUHOPY, HOMEP KOTOPOIO OINPEIEIAECTCS HOMEPAMHU
BXOJSIIUX B Hero jgopokek. Hampumep, munuuap 0 oObeauHsSeT 10-
poxku ¢ Homepamu 0 (puc. 38).

Jlist urenus (3amucu) uHGOpPMALMK C TUIACTUHBI (Ha TUIACTHUHY)
UCIIOJIB3YETCS OJIMH WJIM HECKOJIBKO 3JIEMEHTOB, HA3bIBAEMBIX 20./106-
kamu. KoJIM4eCTBO TOJIOBOK 3aBUCHUT OT MCIIOJIB3YyEMOTO BapUaHTA
KOHCTPYKIIMU JUCKOBOJAA. B MEpBOM W3 3TUX BAPUAHTOB KAXKAYIO IO-
BEPXHOCTbh IJIACTUHBI OOCITYKHUBAET €IMHCTBEHHAs rOJIO0BKa, KOTOpas
MOJKET MEPEMELIATHCS 110 PAAUYCY IUCKA TUCKPETHBIMU aramu. [Ipu
ATOM KaXIbIW LIar COOTBETCTBYET OJHOM TOPOXKKE miuacTuHsbl. [locie
TOTO, KaK I'0JIOBKA «3aBUCHET» HaJ TpeOyemoil IJIaCTUHOW, OHa MO-
KET BBIMOJIHATH HH(OOPMAIIMOHHBIA OOMEH C 3TOM NOpokKOM. Tak Kak
BCE TOJIOBKM JMCKA CBSI3aHBI KECTKO B €AMHYIO «TPEOCHKY», TO TPH
YCTaHOBKE OJIHOM M3 rOJIOBOK Ha TPEOYEMYI0 JOPOKKY BCE OCTaJIbHbIE
TOJIOBKM «33aBHUCHYT» HaJl JOPOKKAMHU 3TOro ke nuiauuapa. Cuencr-
BUEM DTOIO SBJISAETCS TO, YTO IIEPEXO] MEXAY TOPOXKKAMU OLHOTO
IUJIMHpA HE TPEOYeT KaKUX-Iu00 MEXaHMYECKHX MEPEMEICHUH To-
J0BOK. [lyis1 Takoro mepexona AOCTATOYHO JIUIIL BBINOJIHUTH DJICK-
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TPOHHOE TMEPEKIIYEHUE TOJOBOK. J[pyrol BapHaHT KOHCTPYKIMHU
JTMCKOBOJIA MPEATNOJIaraeT, YTo KXY JTOPOXKKY MOBEPXHOCTH ILIa-
CTHUHBI OOCITY’KMBAET CBOSI OTJE/IbHAs TOJ0BKAa. B 3TOM cllyyae HHKa-
KOT'0 TIEPEMENICHHUSI TOJIOBOK HE MPOM3BOAMUTCS, TaK Kak JJisi BhIOOpa
TpeOyeMOl JOPOKKHU JIOCTATOUHO JIMIIH JICKTPOHHO BKJIIOYUTH Tpe-
OyEeMYIO TOJIOBKY.

Yro kacaercs MHGOPMAIMOHHOTO OOMEHa C JOPOXKKOH, TO OH
MPOU3BOAUTCS CIEAYIOIUM 00pa3oM. Bo-niepBbIX, 3aMeTUM, YTO Mar-
HUTHAsi MOBEPXHOCTh JOPOKKH COCTOUT W3 MaJCHbBKUX (PpParMeHTOB,
HA3bIBAEMbBIX MAZHUMHBIMU O0OMeHamu. Bo BpeMs IBHXKEHUS J0-
POKKM MUMO TOJIOBKH (BCJICICTBMU BpAIICHUS IMCKA) MAarHUTHOE TI0-
JI€ TOJIOBKHA MOJKET MOBJUATH Ha MOJSPHOCTh TOTO JOMEHA, KOTOPBIH
HAXOJUTCS B IAaHHBIM MOMEHT BPEMEHU PAJOM C rOJIOBKOUW. biarona-
PsI PTOMY MarHUTHBIM IOMEH MOKET MCIOJIb30BaThCS JIJIs 3aIUCH OJI-
Horo Outa uHdopmanuu. [Ipu 3TOM 0AHA MOJSAPHOCTH TOMEHA KOJHU-
pyet 0, a npyras — 1. Bo Bpemst uteHus: uH(popMaIuu ¢ 1ucka, Hao0o-
POT, MOJIAPHOCTh TEKYIIErO JIOMEHA BJIUAET HA MarHUTHOE IOJIE To-
JOBKH. DTO COCTOSIHUE€ MArHUTHOIO MOJIsi CYUTHIBAETCA B AJIEKTPOH-
HYIO 1LIenb W pacno3HaeTca et kak 0 mnu 1. HecmoTps Ha TO, 4TO
JUTUHBI JJOPOXKEK Ha IJIACTUHE Pa3HbI€, BCE OHU COJIEPKAT OJIMHAKOBOE
KOJIMYECTBO JIOMEHOB, KOJUPYIOIIUX OUTHI.

IToBepXHOCTh TIACTHHBI, KaK U J0O0WU KPYT, MOXXHO Pa3/IeUuTh
Ha YrjaoBbie ceKTophl (puc. 38). Bo3zbMeM pa3mep yIriioBOTro CEKTopa
TaKuM, YTOOBbI OH «BBIpE3aD» W3 KAXKJOW JOPOKKH Ha MOBEPXHOCTH
IJIACTUHBI AYTY, cojaepxanryo 512 out. Ota ayra HOpOKKH Ha3bIBa-
ercs cekmopom. Kaxk BUIHO W3 puc. 38, ONUH yIJIIOBOM CEKTOP «BbI-
pe3aeT» CEKTOPbl OJJMHAKOBOW JIJIMHBI (M3MEpPEHHUE B OUTAX) HE TOJBKO
Ha OJHOM MOBEPXHOCTH OJHOM IJIACTUHBI, HO U Ha BCEX MOBEPXHO-
CTSIX BCEX IJIACTUH. Pa3OueHne JOpOKKHU JIMCKA Ha CEKTOPhI MPOU3BO-
IUTCSI BO BPEMSI HU3KOYPOBHEE020 ¢hopmamuposanus oucka. Bo
BpeMs ATOro (popMaTUPOBAHUSI HAYAJIO KaXKJOTO CEKTOpa MOMeUYaeTcs
CIeIMaIbHOM MOCIIeI0BATEIbHOCThIO OUTOB. KpoMe Toro, Jist Kaxao-
r0 CEKTOpa 3allMChIBAETCSA €r0 HOMED.

C touku 3peHusi OC cexTop SIBISIETCI MUHUMAJIBHON €IMHULICH
uHpopmaimonHoro oomena mexay auckom u OII. [{ns BeIMoJIHEHUS
TaKOro OOMEHA KaX bl CEKTOP 3a7aCTCsI CBOUM aJIPECOM:

(HOMEp ITUIMH/PA; HOMEP MOBEPXHOCTH; HOMEP CEKTOPa).
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CpenHee BpeMsi 4YTE€HHUA (3alUCH) OJAHOTO ceKTopa 1. MOXKHO
HaWTH M0 opmyIie:

Tc:Td+Tv+Tra
rae T, — cpenHee BpeMsi yCTaHOBKH TOJIOBKH Ha TPEOYEMYIO TOPOXKKY.
TunuuHoe 3HAYEHUE ATOr0 BPEMEHHU [IJIi COBPEMEHHBIX JIMCKOB CO-
craBjsieT oT 5 10 10 Mc;

T, — cpenHee BpeMs BpallleHUs AUCKA 10 JOCTHXKEHHUSI Tpelye-
MOro cekTopa. HeTpy1HO 3aMETUTh, UTO 3TO BPEMSI BBIIIOJHEHUS JIUC-
KOM IOJIOBUHBI CBOETO 000pPOTa, KOTOPOE B CBOIO OYEPEAh ONPEIEIIs-
€TCSl CKOPOCTBIO BpaleHus aucka: 1, = 1/2n, T n — CKOPOCTh Bpa-
meHus aucka (o6/cex). 'mOkue MarHUTHBIE JUCKH MMEIOT CKOPOCTh
BpamieHust 5 — 10 o0/cek, a xxectkue — 90 — 170 o6/cex. Hanpumep,
pu cKopocTH BpaieHus 170 06/cex cpeHee BpeMs BpaIlleHUs JUCKa
710 TOCTHXKEHUSI TpeOyeMOro CeKTopa COCTaBIISIET TPUMEPHO 3 MC;

T, — BpeMs HENMOCPEACTBEHHOTO CUMUTHIBAHUSI (3alKCH) OJHOTO
cekTopa. Tak Kak 3TO BpeMs MOBOPOTA IHWCKA HA 3aJaHHBIA YTJIOBOM
CEKTOp, TO €r0 MOXHO ompeaenuTh no dopmyne: 7, = 1/(n*L), tae L —
YUCIIO CEKTOPOB Ha Aopoxke. Hampumep, ecii JUCK MMEET HAa Kax-
nou nopoxke 320 CEeKTOpoB, a €ro CKoOpocTh BpamieHus n = 170
00/cek, To mst Hero 1, = 1/(170%320) = 0,018 mc.

[IpuBeneHubie (POPMYIIBI MOTYT OBITH MCIOJIB30BaHbI ISl TIPU-
OJIM3UTEIBHON OLICHKUA MPOU3BOJUTEIBHOCTU PA3JIMYHBIX PEabHbIX
@®C. Ho npu 3TOM HaA0 y4eCTh, UTO B KaUeCTBE €AUMHUIIBI UHPOpPMA-
IIMOHHOTO OOMeHa ¢ AucKkoM Jirobas peanbHas PC HCHONB3YET HE
CEeKTOop, a 0oJiee KPYIHYIO BEIMYUHY — OJOK. B/1oK — 9acTh JOPOKKHU
JIMCKA, COCTOAIIAs U3 OJTHOTO MJIM HECKOJIbKUX CEKTOpoB. JlyinHa OJ0-
Ka 1 KaxJa0i nHpopManmoHHOW yacTu peabHO PC siBnseTcs: Be-
JTUYUHON (PUKCUPOBAHHOM M PaBHSETCS pa3Mepy CEKTopa JHUCKa, YM-
HO’)KEHHOMY Ha CTeNeHb ABoWku: 512 Oait x N, rne N = 1,2,4,... . 3a-
MeTuM, 4to 0JIoK B MS-DOS nu WINDOWS Ha3bIBaeTCsl Kaacmepom.
B otnuuune ot cexropa uMs 0JI0Ka HE CBSI3aHO C €ro (PU3HMYECKUM pa3-
MEILIEHUEM Ha JHUCKE, a MPEACTABIISIET COOO0M MOPSIIKOBBI HOMEp B
npejaenax naHHou mHbopmanmoHHoN yactu peanbHoi DC. biok sB-
nsiercst Tol egunuieil mpoctpanctsa BII, kotopas ucnone3yercas OC
IpU pacrpeeIEHUH 3TOro MPOCTPAHCTBA MEX Ty (aitinamu.

[Tocne Toro, Kak MPOBEJICHO pa30MEHHE JUCKA HA pa3eibl (eCiIu
3TO TpeOyeTcs), A KKA0ro pasjesia MPOU3BOAUTCA CBOE OTICIbHOE
8b1COKOYpoBHegoe (opmamuposanue. Bo Bpemsi 3Toro Gpopmarupo-
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BaHUSI B paszJielie pa3MENaloTCsl YNPABISIONIME CTPYKTYpPhl TOM pe-
anpHOM ®C, ogHa U3 MHPOPMAIIMOHHBIX YacTeil KOTOpOH OyAeT pas-
MEIIATHCA B TaHHOM pazzeiie. [Ipu aToM cpeau nmpoyen yrnpapistoien
uH(OpMaLUK 3aUChIBAETCA pa3Mep OJIoKa, BHIOPaHHBIN JJIs1 TaHHOTO
paszaena. 3aMeTUM, YTO pa3Mepbl 0JI0OKOB pa3HBIX Pa3eaoB JIUCKA MO-
T'yT ObITh Pa3HBIMU.

Homyctum, uto pasmep 61o0ka coctaBisieT 4K (8 cexropos). C
y4ETOM TOT'0, YTO CEKTOPhI OJHOTO OJIOKa PacroJIOkKEHbI MOCIIeI0Ba-
TEJbHO Ha OJHOM W TOW XK€ JOPOXKKE, ISl IPUBEIACHHBIX BbIIIEC YKC-
JICHHBIX MapaMeTPOB CpPeAHEEe BpeMsl UTCHUs (3amucy) OJHOTO OroKa
COCTaBUT 1:

T,=T,+T,+8*T. =10mc +3mc+8*0,018 mc=13,144 mc.

Ouenb yacto TpedyeTcsl cuuTarth (3amucaTh) HEe OJIUH OJIOK (haii-
Ja, a eIy MOCJIEI0BATEeIbHOCTh TaKUX OJIOKOB. B 3TOM ciydae 3a-
TpaThl Ha 00pPabOTKY KaxJ0ro OJ0Ka MPUBEICHHOTO BBIIIE CPEIHETO
BPEMEHHM MPUBEIYT K OYCHBb OOJIBIIIOMY CyMMapHOMY BPEMEHH Ha 00-
pabotky manHoro ¢aina. Hampumep, nycts TpeOyercsa cuutatb 1000
osiokoB (aiina. Eciau 3T 010oKH pa3OpocaHbl (B pe3yjbTaTe pacrpe-
nenenus BII daitny) mo Bcemy pasjaeny, To o01ee BpeMs 4TeHus 0y-
JIET OYE€Hb BEJIMKO:

T, =1000*T, =1000 * 13,144 mc = 13,144 c.

Jlist yBenuueHus: mpou3BOAUTENBHOCTH peanibHoi DPC HeobOxo-
JMMO JIOKQJIM30BaTh pa3MellieHne 0J0KoB ¢aiisia Ha TUCKE TaK, YTOOBI
OHU HaXOJWJIHCh €CJIM HE B Mpejenax OJHOTO UUWIUHPA, TO B Mpeje-
nax Oomu3kux muiauHApoB. Hampumep, ecou Bce 1000 6110KOB HaIero
daiina pacronoxeHbl Ha 4-X TIOPOKKAaX OJHOTO M TOTO K€ IUIUHJPA,
TO CPeAHEE BPEMS UX YTEHUS WM 3aIUCU COCTABUT:

T,=T,+4*T, + 1000*8*T, = 10 mc + 4%*3 mc +
+1000*8*0,018 mc = 0,166 c.

[Tonyuennoe Bpems utenus ¢aina 7, MeHbIle BpeMeHH 77 COOT-
BETCTBYIOIIETO YTEHUS MPU MPOU3BOJBHOM pa3MElICHUU OJIOKOB Ha
nucke noutd B 80 pa3. Bpemena 7; u T, COOTBETCTBYIOT KpalHUM
ciiydasMm pasMenieHus 610koB (aitna Ha nucke. [lepBrliif U3 3THX Clly-
4aeB MMEET MECTO MPH pealu3aluu HauOosee MPOCThIX AJITOPUTMOB
nuHamudeckoro pacrnpenenenus BII mexny daitnamu. Bropoit ciy-
Yyail BO3MOXEH TOJBKO MPU CTATUYECKOM PaACIIPEICTICHUU.

Cmamuueckoe pacnpedenenue BII — Bcs naMsaTh Ha3HAYAETCS
daiinny npu ero co3gaHuu. B 3ToM ciydae HETpyJIHO 00eCIeUuTh pa3-
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MelnieHre 0JIOKOB HeOobIIoro (aitia Ha OJHOM IUJIUHApPE, a OOJb-
IIIOTO — HAa HECKOJBKUX COCEMHUX HMWIMHApaxXx. OueHb OOJBIIUM He-
JIOCTATKOM CTaTUYECKOTO pAaCIpeAesICHU SBJISIETCS OYEHb HU3KAs UC-
nosib3yeMocTh BIT mist MHOrux tumnos ¢aitnnos. [IpuunHoi 3Toro sB-
Js€TCsl HE0OXOIUMOCTh OJTHOBPEMEHHOTO BBIJICJICHUSI TAaKOW MaMATH
(aiinly, 3HaUUTENbHAS YaCTh KOTOPOU HE MOHANO00UTCS IJI pa3Melle-
HUS JAaHHBIX ¢aiina B OmmxaimeM Oyaymiem. [pyras 3HauutenbHas
yacTh BblJiesieHHOW BII, BO3M0XXHO, BOOOIIE OCTaHETCS] HEBOCTPEOO-
BAHHOM, TaK Kak JJIsi MHOTUX (DaiijIoB HEJIb3s 3apaHee TOUHO IpeJiCKa-
3aTh UX WIMHY. C y4eTOM JaHHOTO HEIOCTATKa CTATUYECKOE pachpe-
JIeJICHUE JUCKOBOM MaMsTU B HACTOSIIEE BPEMs MCIIOIb3YETCS JIUIIb
JUIsl cd-TMCKOB, TaK Kak JJIMHBI (hailJioB, pa3MeNIaeMbIX Ha TaKUX JIUC-
Kax, 3apaHee TOYHO U3BECTHBI.

UYto KacaeTcsi MAarHUTHBIX JIUCKOB, TO pa3MelllaeMble Ha HUX pe-
anpHble @C UCTONB3YIOT TOJIBKO OuHamuueckoe pacnpeoenenue BII
mexnay (aitmamu. Ilpu Takom pacnpenenenuun 6goku BIl HazHavaroT-
csi (ailsly HE MPU €ro CO3JaHuU, a B MPOIIECCE €ro IKCIUTyaTalluu: ec-
JIY TIpY NOJy4YeHUHU OT BUpTyanbHONH DC yka3zaHUs BBHINOJHUTH 3aTUCh
B (hailm HekoToporo uucia OaitoB, peanbHas OC oOHapyxuia, 4TO
JUISL 3alUCH ITUX OalWTOB HE XBaTaeT MECTa HAa paHEe BBIICICHHBIX
¢aiinny 0sokax, To 3Ta peanbHas OC (mporpaMMHasi 4acTh) BBIAEISET
sToMy (hailily HOBBIM OJIOK aucka. [Ipocrteitiue anropuTMbl JUHAMH-
YECKOT0 Paclpe/iesIeHUs] HE YUYUTHIBAIOT paHee MPOBEICHHOTO Ha3Ha-
yeHus 0JI0KOB JucKa (ailily, TMHAMUYECKU BblJIaBasi eMy JIF000i CBO-
OonHBINM OJIOK pa3zjena aucka. Takue aJropuTMbl peajn30BaHbI, Ha-
npumep, B peanbHbix OC s5fs u fat. Itu peanbubie ®C 001a7a10T XO-
pomieii ucnonbzyemocthio BII (s pacnpeneneHus npuroieH Jro0oit
CBOOOIHBIN OJIOK paszfenia), HO BeChbMa HHU3KOW MPOU3BOIUTEIIHHO-
CThIO.

["opa3no nyunnyro Npou3BOAUTEIBHOCTh uMeeT peanbHas DC ffs.
Jl71s1 3TOM CUCTEeMBI XapaKTEPHO TO, YTO MPH BBICOKOYPOBHEBOM (hop-
MAaTUPOBAHUU PA3JEN JUCKA, 3aHUMAEMbIA 3TOU CUCTEMOU, HECIUTCS
Ha HECKOJBKO TpyNIl UWIMHAPOB. I pynna uuaunodpoeé — HECKOILKO
COCEIHUX HMJIMHAPOB (CM. puc. 38). B Havasie 3Toi rpymnibl HAXOIUT-
cs ynpasisitoliasi uHGopMaliusi, B TOM YUCIIE TUCKOBBIE OJIOKU yITpaB-
nenus aitnamu — inode. Ilpu co3znanuu ¢aiina ero inode momeniaeTcs
B OJIHY U3 rpynn mwinHAPoB. [Ipu BeIOOpE 3TON TPyIIbl UCIOIB3Y-
IOTCSI COOOpaKEHUS:
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1) eciu co3gaeTcs HE Katayor, a (aiiia JaHHBIX, TO JKEJIAaTeIhHO
NOMECTUTh inode ¢aiina B Ty TpyIIly UUIMHAPOB, KyJa paHee ObLI
MOMEILEH POJAUTEIbCKUN KaTajaor. DTO MO3BOJSET MOBBICUTH MPOU3-
BOAUTENBHOCTh peanbHo PC mpu oO0CHyXMBaHMM MHOTHX TPO-
rpaMM, BBIIOJHSIOMUX 00paboTKy (aidyioB U3 OJJHOTO KaTajora;

2) eclii CO3/Ia€TCsl KaTallor, TO €ro inode >KenaTeabHO MOMEC-
TUTh B IPyNNy UWJIWHAPOB, OTIWYHYIO OT TPYIIbl LIMJIMHAPOB, B KO-
TOPOM HAXOAUTCSA POAUTEIbCKUM KAaTaJIor. DTO MO3BOJISIET YJIYUIIUTh
PaBHOMEPHOCTb PaCTPE/ICICHUS JAHHBIX 10 JUCKY.

Ecnu mpu BBINOJTHEHUWH OYEpPEAHOM omeparuu 3anmucu B (daiin
emMy TpeOyeTcCsl BbIIETUTh HOBBIN OJIOK MaMsTH, TO 3TOT OJIOK BbIOUpa-
€TCs1, IO BO3MOXHOCTH, U3 TOM K€ IPYNIbl HWJIUHAPOB, A€ HAXOUT-
cs inode (aitna. IT0 MO3BOISET COKPATUTH HE TOJIBKO BPEMSI MEPEX0-
7a MeXIy OJIoKaMU JaHHBIX, HO U BpeMsl repexojia oT inode daitna k
ero 0J0KaMm JaHHBIX.

Ecau paznmen nucka, 3aHIMaeMbId CHCTEMOH ffS, BKIIFOYAET BCETO
OJIHY TPYNNy HUJIMHIPOB, TO 3Ta CUCTEMA HE 00JajaeT Jydiie mpo-
U3BOJAUTEIBHOCTBIO 10 CPABHEHUIO C $Jfs. [Ipy HATMYMU HECKOIBKUX
IpyII UUWIMHIPOB CUCTEMA ffS UMEeT JOCTAaTOYHO XOPOIIYI0 MPOU3-
BOJIMTEJIBHOCTh JIMIIb MPU OrpaHWYEeHHOUW ucnojb3dyemoctu BII (He
oosiee 90%). IIpu OoJiee BHICOKOM CTEMEHU 3arpy3KH JHMCKa pacipe-
JieJIeHUe CBOOOMHBIX OJIOKOB (DAKTHMYECKH MPOM3BOAMUTCS CIIyYalHBIM
o0pa3oM, TO ecTb 0€3 COOMI0JICHNS TIEPEUHUCIICHHBIX BbIIIE PEKOMEH-
JALUN.

B 3akitouenue JaHHOTO Mojpasjesia pacCMOTPUM BOIPOC O BbI-
oope paszMepa OJsioka (KjacTepa) ¢ TOYKH 3PEHHS IMPOU3BOIUTEIBLHO-
ctu peanpHor PC u npucyuen e ucnosbzyemoctu BII. C yuetom
TOTO, YTO COJIEPKUMOE OJI0Ka BCET/la HAXOJUTCS HAa OJIHOM JTOPOXKKE
(w1 B OAHOM IUJMHJIPE), YBEIMUCHUE pa3Mmepa OJioKa MPUBOJUT K
YBEIIMYCHUIO MPOU3BOJIUTEIILHOCTA CHUCTEMBI, TaK KaK MPU OJHUX U
TEX K€ HAKJIAJHbIX pacxoaax BpeMmenu (1, + T,) yaaeTcs BBIIIOJTHUTH
oonbimmii nHGopmanroHHbii 00MeH Mexay OIl u nuckoM. Ho ¢ apy-
roil CTOPOHBI, yBETWYEHUE pa3Mepa OJI0Ka B cuctemax sJifs u fat npu-
BOJUT K CYILIECTBEHHOMY CHIKEHHIO ucronabzyemoctu BII, Tak xak B
ATUX CHUCTEMax OJIOK SIBJISETCS MUHUMAaJIbHOW €IWHUIICH pacrpene-
asiemoit BII. Y1 moaTomy make odeHb HeOOIbIIOMY (Daitly BRIACISACTCS
1enblil 050K nucka. B pesynbTaTe mpu HaIW4Yuy OOJIBIIIOTO YKCia Ta-
KuX (hailJIoB B CUCTEME 3HAUUTENBHBIN 00BEM JUCKOBOM MaMsTH (ak-
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TUYECKH HE HCTOJb3yeTcs. BO-BTOPBIX, Kaxaomy (Qaiiny, 3aHUMaro-
memMy 0oJiee OJTHOro 0JIOKa, B CPEJIHEM COOTBETCTBYET IMOJIOBHHA HE-
UCIIOJIb3yEMOI'0 JUCKOBOTO OJIOKa, B KOTOPOM HAaXOSTCS MOCJIEIHUE
OaitThI (paitna.

Jist Toro 4yToOBl 00ECTIEYUTH XOPOIIYI0 HCMHOJb3yemMocTh BII
IIPU UCIIOJIL30BaHUM OJIOKOB OOJIBIIOTO pasmepa, B peanbHort DC ffs
PUMEHSICTCS hpazmenmayusn 610K06 — JIOTUYECKOe pa3doueHue 0o-
Ka Ha JBa, YEThIPE, BOCEMb WK Oosiee parMEHTOB OJMHAKOBOM JJIH-
Hbl. [Ipy 3TOM MUHMMaIBHO ONMYCTUMBINA pasmep pparMeHTa orpe-
nensiercs: pazmepoMm cektopa (512 0aiit). B pesynbrare Takoi ¢par-
MeHTauu eauanIei pacnpenenenns BII cranosurcs ¢parment. Uto
KacaeTcsi 0JI0Ka, TO OH TO-IIPEKHEMY OCTaeTcsl eauHuIel nHpopMa-
IMOHHOTO0 0OMeHa Mexay auckoMm u OIl.

7.2.3 Karajiorn

Hamomuum (cMm. 1. 2.2), 4TO KataJlor MpeAcTaBiIseT coO0n ciy-
KeOHbIN (ailsl, coaepKaliuil CBeIeHUs 0 Apyrux ¢aityiax, B TOM YKC-
Je, BO3MOXHO, U O JpYrux Karajorax. biarojmaps Haauuuio KaTajo-
roB Bce guinueckue ¢anipl, MpUHAIJICKAIINE OJHON U TOM K€ WH-
dbopMalIMOHHON YacTU peasibHOM (hailIOBOM CHUCTEMBI, OKa3bIBAOTCS
JIOTUYECKU CBS3aHHBIMU B €UHYI0 MH(POPMAIMOHHYIO CTPYKTYpPY B
BHje AepeBa. O/1Ha JoruyecKas 3amuch (3JIEMEHT) KaTajgora COAEPKUT
CBEJICHUS 00 OJTHOM JIouepHeM aiijie WIN KaTajiore.

Cucrema s5fs. B peanbHOI (ailyioBo#l cucteme s5fs 0JHa JIOTHU-
YyecKasl 3alucCh KaTajaora COAEPKUT MUHUMYM HH(OpManuu o gouep-
HeM (aiine (kaTanore):

1) Homep inode daiina (2 6aiita). DTOT HOMEP MPEIACTABISIET CO-
0ol yHUKanbHOE UMs ¢aiiya B nmpeaeaax KOHKPETHON UHPpOpMaIMoH-
HoM yactu peanbHoil D@C. HyneBoit HoMep inode 0003HaUYaeT ynalieH-
HbIi Qaiin. [loatomy nipu ynanenuu aitna peanshas ©C (nmporpamm-
Hasl 4acTh) 3aMEHsIET HOMEP €ro inode Ha 0;

2) npoctoe ums daiina (14 OaittoB). [lepBbiii 371eMEHT KaTajiora
COACPXKUT UMA «.», 0003HAYarollee caM 3TOT Karayor. Bropoil aine-
MEHT KaTajora COJAEPKUT UM «..», 0003Hayarollee pPOIUTEIbCKUIM
KaTaJior 10 OTHOIIIEHUIO K pacCMaTpUBaEMOMY KaTajory.

JIIMHBI 3TUX TIOJIEN JIOTMYECKOW 3alMCU KaTajaora ONPEICIISOT
JIBE€ XapaKTEpUCTUKH Bcer peanibHo DC:
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1) npenenbHOe uncio daiinos: 2'° — 1= 65536 — 1 = 65535;

2) penenbHas JyiMHa UMeHu (aiina — 14 cuMBOJIOB.

Cucrtema ffs. /Ing npeonosieHrst BTOPOro OTPAHUYEHHUS PEAlTb-
Has (paitioBas cucTeMa ffs uCronab3yeT CASAYIONIYI0 CTPYKTYpy Karta-
jora:

1) Homep inode daiina (2 Gaiita);

2) nuHa (B 6aifTax) moss, coepxaniero npoctoe ums ¢aiina (2
OaiiTa);

3) nnuHa (B OaiiTax) mpocToro UMeHH ¢aiina (2 6aira);

4) mpoctoe ums (aitna (mojie UMeeT MePEeMEHHYI0 JIUHY 110 255
OaitToB). JlaHHOE MOJIE JOMOJHAETCS HYJISIMU 710 4-0alTHOM TpaHUIIbI.

[Ipu ynanenuu ¢aiina Bcs JIOTHYECKas 3aluCh Karajiora, CooT-
BETCTBYIOIIAs yaaiasieMomy ¢ailily, MOJCOCIUHICTCS K KOHILY TOJs C
uMeHeM (ailyia B mpeapIayIIen JOTHYECKON 3alicH 3TOTO K€ KaTalo-
ra. [Ipu aToM KOppeKkTUpyeTCcs JIMHA 3TOTO TOJIS.

Uto Kacaercsi OrpaHUYEHUs Ha MPEACTIbHOE YUCIO (PalioB, TO
OHO JIETKO MPEOA0JIEBACTCS YJIMHEHUEM TOTO IOJS 3JIEMEHTA KaTa-
Jora, KOTOpO€ OTBOJUTCS IOJ HOMEP inode. Y JJIMHEHUE HTOTO MOJIS
BCETO Ha OJWH OWUT yBEJIMUYMUBAET MpeAesibHOE uuciio ¢GaijioB B JiBa
paza. B cucteme ffs Takoe yBeITudeHUE HE JeIaeTCsl.

Cucrema fat. B otiinune ot QaiioBbIX cucteM sJ3fs U ffs, kara-
JIOTH KOTOPBIX COJAEpKAT MUHMUMYM HHGOpPMAIMU O JOYEpHUX Qaii-
Jax, KaKAbIM AJIEMEHT KaTajora B cucteMe fat (akTUYeCKH COJICPIKUT
neckpunTop (OJIOK yrpaBieHus) godepHero (aiina. [lepeuncnum mo-
151 32-0alTHOTO dJIeMEeHTa KaTajora B cucteme fatl2:

1) mpoctoe ums daitna (11 6aitT, u3 KOTOpsIX 3 OaiiTa OTBOAATCS
1O/, paCIIMPEHNE UMEHN);

2) paru atpubyToB (aitna (1 Oaitt). Hampumep, out 0 — daiin
«TOJIBKO NI YTEHHUs» (JaHHBIM (Paliil HENb3sl OTKPBITH JJIS 3aIMCH),
out 4 — (aitn ABIIETCSA KATAJIOTOM;

3) ceoboanoe mose (10 6aiit);

4) Bpems co3aHus WIHM MOCJIEeAHEro u3MeHeHus (2 Oaiira);

5) naTta co3maHus WK nocieaneit mogudukamuu (2 6aiita);

6) HoMep HauvalbHOTO OJ1oKa (KiacTepa) daiina (2 6aiita);

7) pazmep aiina (4 Oaiita).

Kak BUIHO U3 AAHHOTO NEpPEYHs MOJIEW KaTajaora, mpeaeiibHas
nuHa uMeHu (aiina B fatl2 (u B fatl6) Bcero 11 cuMBOIOB, U3 KOTO-
PBIX 8 CHMBOJIOB — TIpe/iesibHAs IJTMHAa COOCTBEHHO UMEHH (paiina, a 3
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CUMBOJIa — TIpeJiesibHas JUIMHA paciiupeHus uMeHu ¢aiina. [Jns mpe-
OJIOJIEHUsI ATOTO orpaHuyeHus B peanbHoil DC far32 xaxaomy Gailny
COOTBETCTBYIOT HECKOJIbKO 32-0aiiTOBBIX 3amucei kartaigora. CTpyk-
Typa MEPBOM U3 HUX aHAJIOTWYHA 3allMCU KaTajora B fatl2 v B fatl6, a
B MMOCJICAYIONIUX 3aMUCAX COJACPKUTCS JIMHHOE (110 255 0ailToB) mpo-
ctoe ums (aina. Takum oOpa3om, oAUH U TOT ke (ailn, mpuHaIIe-
KalUi TPOrpaMMHOM 4acTH fat32, MOKeT 00padaThIBaThCsl Kak Mpo-
IrpaMMHON YacTblo fatl2 wiu fatl6 (MCmonb3yeTcs KOPOTKOE HMS
¢aiina), Tak ¥ TPOrPaMMHON 4acThio fat32 (MCMONB3YETCS JJIUHHOE
ums (aitna).

OO0paTyM BHUMaHKE, YTO CPEAU MEPEUUCICHHBIX TOJICH 3JIeMEH-
Ta KaTajgora HeT MEepPeYHs MpaB JOCTyIa K JouyepHeMy (ailsly co CTo-
POHBI PA3JUYHBIX TUIIOB IMOJb30BaTENIC. JTO SIBISIETCA CIIEICTBUEM
TOr0, YTO onepanuoHHeie cucremel MS-DOS u WINDOWS, nins koto-
pBIX fat «poaHas», SIBISIIOTCS OJIHOIMOJB30BaTelbCKUMU. [losTOoMy,
BBITIOJIHSSL 3anpockl BupTyanbHot dC, mporpamMMHasi 4acth fat BO3-
BpalaeT eu sl Kaxaoro ¢aiijia oIMHAKOBBIM HAOOp mMpaB MOCTYIIA,
HanmpuMmep rwx rwx --- (cMm. 11.4.2).

7.2.4 Yupasasiiouiue CTPyKTYpPbI ZaHHBIX

Nudopmanmonnas yactbe peanibHo PC BkiItOYaeT (PU3UUECKUE
daiinbl, pa3menieHHbie Ha HocuTene BII wiu B ero pasnene, a Takxke
YOPABJISIONINE CTPYKTYPHI TaHHBIX, HAXOJSIIMECS HA STOM € HOCH-
Tene (pazaene Hocutens). Peanbubie @C, paspadorannbie aist UNIX,
COJIepIKaT yIPABJISIOMINE CTPYKTYPhI TaHHBIX

1) cynepbaox — neckpuntop MHOOPMAITMOHHON YACTH PEATTbHOM
®C. 10T 070K YNpaBICHUS COACPKUT UHPOPMAIUIO, HEOOXOTUMYIO
JUIsl yIIpaBJieHUs Bceil nHPOpMaIMOHHON YacThio peasibHON DC;

2) maccuB inode. Kaxaplil inode mpeacTaBiseT coO0H AECKPHII-
TOp KaKOro-To OJHOro (pu3uveckoro (aitna, npuHaaIeKaIero JaH-
HOM mH(opmarnmonHoi yactu peanbHot DC. [Ipu oTkpbiTUM (aiisa
inode cunthiBaeTcsa ¢ Hocutena B Ol U cTaHOBUTCS 3JIEMEHTOM Tab-
JUIBI AKTUBHBIX inode.

Cucrema s5fs. Kaxnas nuadopmaliioHHas 4acTh 3TOW peaabHOU
®C umeer BCEro OJWH CyNepOJIOK, KOTOPbIA HAXOJIWUTCS B Hauale
pazziena u COACPKUT TMOJS:

1) Tun peanbHOt DC (55/5);
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2) pa3mep undpopmalmoHHoi yactu peanbHor OC B O510KaX;

3) pa3mep MaccuBa inode;

4) yucao cBOOOHBIX OJIOKOB;

5) uncno cBOOOAHBIX inode;

6) pasmep Osioka (512, 1024, 2048,...);

7) CIMCOK HOMEPOB CBOOOJIHBIX inode;

8) CriMCOK HOMEPOB CBOOOAHBIX OJIOKOB.

Pa3mep cnricka HOMEPOB CBOOOJHBIX inode BO MHOTO pa3 MEHb-
e mpeesbHoro yncna ¢ainon, kotropoe s s5fs paBHo 65535. Ilo-
TOMY MPH UCUYEPHAHUU ITOTO CIUCKA MPOrpaMMHAs YacTh PeabHOM
®C npocMaTpuBaeT MAacCUB inode C 1IEJIbIO TOMCKA €ro CBOOOIHBIX
AJIEMEHTOB (KaX/blil CBOOO/IHBIN inode UMEET CIEIUATbHYI0 OTMETKY
B CBOEM IMEPBOM I1oJie). HailjeHHble HOMEpa MOMEIIAIOTCS B CIIUCOK
HOMEPOB CBOOOJIHBIX inode.

UYTto Kacaercsl cmucka HOMEPOB CBOOOJIHBIX OJIOKOB, TO €ro Mpu-
XOOUTCS XPaHUTh LEIUKOM. lIepBOM NMPUYMHON 3TOrO SBISAETCSA TO,
YTO OJIOKM HE UMEIOT CHEHHUAIBHBIX OTMETOK 00 UX 3aHsATOCTH. [py-
ro MIPUYMHON SBIISIOTCS OOJIBIIIME 3aTPaThl BPEMEHU HA CUUTHIBAHUE
OJIOKOB JJI1 MX MPOCMOTpPA M3-3a MX 3HAYUTEIBHBIX pa3MepoB. Jlis
TOTO YTOOBI HE OrPAaHUYUBATH Pa3MEPhbl CIIMCKAa HOMEPOB CBOOOIHBIX
0JIOKOB, MOCTYIIAIOT CIEAYIOMMUM 00pa3oM. Bo-mepBbix, caMm cymep-
OJIOK COJIEPKUT JIUIIIb HAYaJIbHYIO YacTh 3TOr0 ciucka. [lepBoIil aie-
MEHT 3TOM YacTH CMHUCKA, B OTJIUYUE OT JPYTUX DJIEMEHTOB, COJICPKUT
HE HOMEP CBOOOJHOTO 0JI0Ka, a HOMEP OJI0Ka, CoAepKaIlero mpoa0Ji-
KeHne crucka. Eciau TpeOyercs, TO MEepBBI 3JIEMEHT 3TOr0 OJIOKa C
MPOJOJKEHUEM TaKXKe COJEPKUT HOMEp OJioKa, UCTOJIb3yEMOro s
MPOJIOJIKEHHUS CIIUCKA, U T.]I.

Heckpunrop dusnyeckoro ¢aiina inode B peansaoit ®C s5fs co-
JEPKUT TIOJIS:

1) Tun (paitna, mpaBa nocTyna;

2) 4KCIIO CCBUTIOK Ha (haidsi, COBITAIAIOIIEE C YMCIOM €r0 MMEH B
JOTUYECKOU (PailioBOM CTPYKTYpPE CUCTEMBI;

3) uMeHa MoJab30BaTENA-BIAACNbIA U TI0JIH30BATEISA-TPYIIIIHI;

4) pazmep (aiina B Oaiftax;

5) Bpemsi OCIEIHETo J0CTyna K Qaiy;

6) BpeMs MoceTHeH MO UKAIIHH;

7) BpeMs mocieaHend moaudukanuu inode (kpome Moauduka-
UM Tosiek 5 u 6);
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8) MaccuB HOMEPOB OJIOKOB, 3aHUMAEMbIX JTaHHBIMU (aiia.

ITocnennee moJsie COAEPKUT MaccuB U3 13 3€MEHTOB, MEPBbHIC
JIECSATh U3 KOTOPBIX COACPKAaT HOMEpA MEPBBIX AeCsATH OJOKOB daiia.
[locnennue Tpu 3JIE€MEHTA MCHOJIB3YIOTCS COOTBETCTBEHHO ISl KOC-
BEHHOM, IBOMHON KOCBEHHOW M TPOMHOW KOCBEHHOW ajapecaiuu 0Jo-
koB (paiina. KocBeHHas ajpecanus 3aKjiro4aercsi B ToM, uto 11-i ae-
MEHT MacCuBa COJEPKUT HOMEpP TOro OJioka paszjena, KOTOpbId Co-
JIEPKUT HOMEpa OJIOKOB 3aHMMaeMbIX (aiioB. J[BoitHas KOCBEHHas
azpecalysi peain3yeTcs 3a CUeT TOTro, YTO 12-M 3JIeMEHT MaccuBa CO-
JIEPKUT HOMEp OJI0Ka, MCIOJIb3yEeMOTO MJisi XpaHEHUsI HOMEPOB 0JI0-
KOB, KOCBEHHO ajipecyromux Ojoku ¢aiina. TpoliHas KOCBEHHas aJl-
pecanys 3aKI4acTcss B TOM, 4TO 13-U 3JEMEHT MAaCCHUBa COIECPKHUT
HOMEp OJI0Ka, B KOTOPOM HAXOJATCs HOMEpa OJIOKOB, MCIOIb3YEMbIX
JU1sl IBOMHOM KOCBEHHOM ajipecainuu 0J10KoB (haitna.

Cucrema ffs. B stoii peanibHOil @C kaxnas nuHdopMalioOHHas
YacTh MUMEET C IICJIbIO MOBBIIICHUS HAJIEKHOCTH HE OJIUH IK3EMILISIP
cynepOjoKa, a HECKOJbKO — IO OJHOMY CYyHepOJIOKYy Ha KaXIyro
TpyIIy HWIMHAPOB. [ TOro 4ro0bl HE BHOCUTH B KKIYIO KOIHIO
cynepOJoKa TEKyllue M3MEHEHHUs (BO BpeMsl 3TOM OMepaliyi MOKET
IpOU30MTU COOM B cucTeMe), CynepOOK COAEPKUT JIMIIb MOCTOSH-
Hyt0 uHopMmaimio o pazaene. [loatomy cynepOiiok ffs He umeer Ta-
KUX TIOJIeH, TPHUCYIIUX CYMEepOJoKy sJ5fs, KaK «4YHUCIIO CBOOOIHBIX
OJIOKOB» WJIU «YHCJI0 CBOOOHBIX inodey.

Benen 3a cynep6i1okoM Kaxkaas TpyImna MUATUHIPOB COACPIKUT
OMTOBYIO KapTy OJIOKOB M CITMCOK CBOOOJHBIX inode, pacTOIOKESHHBIX
B 9TOM rpynme nminHApPoB. CUCOK CBOOOAHBIX inode CONEPKUT Tie-
pedeHb HOMEPOB CBOOOJHBIX JJIEMEHTOB B MaccuBe inode. Pazmep
JTAHHOTO MacCHBa IMO3BOJIIET UMETh OJUH inode Ha Kaxple 2 Kbaiita
JACKOBOW MaMSATH, IPUHAJICKAIIEH JaHHOW TPYNIE LMUIUHIPOB.
bumoesas kapma 610K068 — NOCIIEIOBATEILHOCTh OUTOB, JJIMHA KOTO-
poit (B OuTax) ompenensercs OOIUM 4YHCIOM (pparMeToB OJIOKOB,
UMEIOIINXCS B JAaHHOW Tpymme MWIMHAPOB. [Ipm 3ToM Kaxkmomy
¢bparmenTy 070Ka COOTBETCTBYET OJWH OWT B JaHHOW OMTOBOM KapTe
(1 — dparment 3ansat, 0 — cBoboxaeH). [lomoOGHOe pacmpernencHue
yOpaBJIstome nHGopMaIud MEXAY TPyHIaMy [MIHHAPOB HE TOJIBKO
MOBBIIIAET MPOU3BOAUTEIBHOCTh peanbHO PC, HO U CYIIECTBEHHO
yJIy4IIaeT €€ HaJIe)KHOCTh, TaK KaK Mopya Takod WH(POpMAIUU B O/I-
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HOM Tpynme HUWJIMHIAPOB HE BJIUSET HA JOCTYM K JaHHBIM B APYTHUX
IpYyIIax MAIAHIPOB.

Cucrema fat. Cyneponok (B MS-DOS u WINDOWS stot Tep-
MUH HE UCIOJb3yeTcs) 3TOU peasibHol @C HAXOAUTCS B HAYaje camo-
0 IEepBOro cexTopa paszzaena. [lepedncauM JUIb €ro mepBbIe MOJIS:

1) umst u3roroBuTens U Bepcus (8 6aiT);

2) nuHa cekTopa B Oairtax (2 Oaiita);

3) nuHa Onoka (kiactepa) B cexkropax (1 0air);

4) yncio konui TabauLbl fat.

B cucreme fat maccuB inode He UCTIONIB3YETCSI, TAK KaK JECKPHUII-
TOpbI (haittoB HaxomsaTcs B Karajorax. CIeACTBHEM 3TOTO SIBISCTCS
HEHY>KHOCTh CIIUCKa CBOOOJIHBIX inode. OTCYTCTBYET TaK)K€ CITMCOK
CBOOOJHBIX OJIOKOB pazjenia. OYHKIMU 3TOTO CIUCKA, a TaKKe (PyHK-
U0 y4deTa OJIOKOB, BBIJICIICHHBIX KaKIOMY (DaiiiTy, BBITIOJIHSIET TaOJIH-
ua fat (file allocation table), Ha3BaHKE KOTOPOU UCIOJIB3YETCS B Kaue-
ctBe Ha3BaHusa Bcedt OC. Tabmuua fat umeet cronbko 12-, 16- wim 32-
OWTHBIX DJIIEMEHTOB, CKOJIBKO OJIOKOB pasjiesia MOTYT pacIpeaeiaThCs
Mexnay ¢ainamu. MHbIMH clloBamu, fat mpencTaBisieT coOOW yMEHb-
HICHHYIO MOJIEIIb PaCIIPEIEIIIEMON YacTu pasjena aucka. Ee Hanuuue
MO3BOJIIECT pa3Melath ¢aiis B pa3pbiBHOM obiactu BII. [l aToro ka-
KIOMY (paiiTy CTaBUTCS B COOTBETCTBUE BCIIOMOTaTEIbHbBIN JIMHEHHBIN
CBSI3aHHBIN CIHUCOK, TOCTPOEHHBIN U3 3JIEMEHTOB TAOJIHUIIbI fat.

BcnomauM, 9TO OHO W3 TOJIEM 3allMCH KaTajora, ONMHUCHIBAO-
et ¢aii, colepKUT HOMEP €ro HadalubHOTO OJIOKa W, CIe0BATEIb-
HO, HOMEP COOTBETCTBYIOIIETO 3JeMeHTa B Tabnuue fat. Conepxu-
MBIM 3TOTO 3JIEMEHTAa SIBJSETCS HOMEDP CJICAYIOIIETO AJIEMEHTa CBS-
3aHHOTO CMHCKA, KOTOPHIA COBIAAET C HOMEPOM CIIeIYIOIero 010Ka
daiina. Ecim anemMeHT faf-Tabnuiibl COOTBETCTBYET MOCIEIHEMY OJI0-
Ky (aiina, To OH coliepKuT cnenuanbHoe yucno (FFFh, FFFFh unu
FFFFFFFFh).

Ecnu snemeHT fat-tTabmuiibl COOTBETCTBYET CBOOOTHOMY OJIOKY
paszzena, TO OH TaKKe COACPKHUT crneuraiabHoe uuciao (000h, 0000h
una 00000000h). DTO 4YUCIO HUCHOIB3YETCS IMPOrpaMMHOM YacCTbhIO
CHUCTEMBI fat NJis onpenesieHus HoMepa 0J10Ka, KOTOPBIA MOXKET OBITh
pactipeeneH ¢ainy. [ MoBBIIIEHNS HAJIC)KHOCTH B pa3jeie IUCKa
OOBIYHO COZIEPKUTCS HE OJMH, a JIBa dK3EMIUIsIpa TabIUILIbI fat.
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7.3 O6beanHeHne peanbHbIX hanunoBbIX CUCTEM

OrpomHoe J1epeBO JIOrMYECKO (pailiioBON CTPYKTYphbl CUCTEMBI
COCTOUT U3 (parMeHTOB, PU3UUECKU PEATU30BAHHBIX HA Pa3HbIX yCT-
porictBax BII unu pasHbIX pazaenax 3TUX YCTPOUCTB. Kaxkapld Takou
dbparMeHT UMeeT JIPEBOBUJIHYIO JIOTUYECKYIO CTPYKTYpPY U peaju3o-
BaH B BHUJIC OTAEIbHON MHGOpManmoHHON yactu peansHor OC. Ilep-
BOHAUAJIbHO (paiijioBasi CTPYKTypa CHUCTEMbI BKJIFOYAET JIUIIL KOpPHE-
By10 peanbHyro ®C (MHpOpMAIMOHHYIO YacTh), PACIIOJIOKEHHYIO Ha
cucteMHOM ycTporcTBe BII, k KOTOpOM MOCTENEHHO MOACOECTUHSIOT-
csi Apyrue uH(popMmaluoHHble yacTu pealibHbix DC. Onepanus moj-
COEMHEHHUS OJIHOW MHPOopMaMOHHON yacTu peanbHoil DC K (aitno-
BOU CTPYKTYPE CUCTEMBI HA3bIBAETCS MOHMUDPOBAHUEM.

Hanpumep, myctb TpeOyeTcsi BBINOJHUTH IMOJCOEIUHECHHUE pe-
anbHOM DC, pacnojoXeHHOW B pazlielie JAucKa ¢ UMeHeM /dev/rz0b
(3T0 UM cneruaibHOTO (aitia paszzaena), Kk KopHeBoil peanbHol OC,
pacrojioxkeHHoU B pazzene /dev/rz0a (puc. 39). [{ns BbIOIHEHUS Ta-
KO0 MOHTHPOBaHUs, BO-TIEPBBIX, TPEOYyeTCsl BHIOpaTh B KOpHEBOU DC
MOYKYy MOHMUPOBAHUA — KATAJOr, K KOTOPOMY OyAeT HEemoCpecT-
BeHHO nojcoenanHeHa MoHTupyemas ®C. O0s3arebHbIM TpeOOBaHU-
€M K TAKOMY KaTaJIOTy SIBJISIETCS €r0 HEHUCIIOJIb3YEMOCTh B KA4ECTBE
Toukrn MoHTUpoBanus s apyrod ®C. Kpome Toro, enareibHO,
YTOOBI ATOT KaTaJor ObUI MyCT. B mpuMepe B KaueCcTBE TOYKU MOHTH-
POBaHUS UCTIONBb3YETCA KaTanor /home/viad/prog.

st Toro uto6sl BupTyanbHass @C BBINOIHKIA MOHTUPOBAHMUE,
OHa JI0JI’)KHA ObITh MHUIIUMPOBAHA C MOMOIIbI0 CUCTEMHOI'O BbI30Ba!

MOHTHUPOBATHB (1, 1,, I, || ), (ma CU — mount)
rae {— tun MouTHpyemoil peanibHoU DC;

1, — UMA-TTyTh clienuaIbHOro (aitia, COOTBETCTBYIOIIETO YCT-
POWCTBY WJIM PA3JIEy YCTPOMCTBA, HA KOTOPOM PACIIONIOKEHA MOHTHU-
pyemas nHpopMalronHas 4acTh peasibHoi DC;

[, — UMS-TTyTh TOTO KaTaJiora, KOTOPBIH SBJISIETCS TOUYKOW MOH-
TUPOBAHUSL.

[IepBUYHBIM UCTOYHUKOM JAHHOI'O CUCTEMHOI'O BBI30BA SIBJISIET-
csl cUcTeMHas oOpalathIBaollasl mporpaMmma mount, 3aimyckaemas cy-
IIEPHOIb30BaTEIEM M3 KOMaHAHOW cTpoku UNIX u uMmeromas te xe
BXOJHBIE TAPAMETPbI, YTO U CUCTEMHBIN BBI30B.
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/ pasznen /dev/rz0Oa

dev home bin e o o

i | | i
viad andrei

| ; | pasznen /dev/rz0b

. | i

i | progi | | _prog2 | | prog3 |

o o

) pasznen /dev/rz0a

dev home bin e e = :

e | | |

@ @ viad andrei

R ‘ @ prog |

E /: ______ / ______ E i
progl prog2 prog3

Puc. 39 — [Ipumep MOHTUPOBaHUS peaibHOU (haliIOBON CUCTEMBI
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Uto kacaeTcd BBINIOJIHEHHS cUCTEMHOro BbizoBa MOHTHPO-
BATbD, 1o BuptyanbHass @C HaUMHAET C TOTO, YTO HAXOJIUT vrnode, CO-
OTBETCTBYIOIIUM TOMY KaTajory «crapoi» peanbHOor PC, KOTOPBIN
BBIOpAaH B KaueCTBE TOUYKKM MOHTHpPOBaHM. [lajee HaXoAUTCS TOT dJie-
MEHT KOMMYTaTopa (paijioBBIX CHUCTEM, KOTOPBIM COOTBETCTBYET 3a-
nanHomy tuiy ¢ peanbHout OC. Kommymamop ¢haiinosvix cucmem —
MAacCHB, 3JIEMEHTAMHU KOTOPOIO SBJSIOTCS OMMCATENd TOYEK BXOJA B
nporpaMmHbie 4acTu peaibHbIX @C. Kaxkapiit 2JIeMEHT 3TOTO KOMMY-
TaTopa COOTBETCTBYET OAHOMY THUITY peanbHbIX @C U CONEPKUT MOJIS:

1) Tun peanbHoOt OC;

2) azpec npouenypsl HHULIMaNU3anuu peaibaon OC;

3) ykazaTesnb Ha BEKTOp orepaiuii peanbHoit OC.

Hcnone3ys none 2 HalWIEHHOrO 3JIEMEHTAa KOMMYTAaTOpa, BUPTY-
anbHasg OC BpI3BIBACT NPOLIEAYPY MHHUIMATM3AUUK peasibHOM PC. Ota
npoleaypa, BO-EPBbIX, BbINOIHAET cuuThiBanue B OII cymepOrioka
MOHTUpYeMoi uH}opManroHHOW 4Yactu peanbHO PC. Bo-BTOpHIX,
JaHHasg mpolieaypa 100aBiIsieT HOBBIA 3JIEMEHT B CHUCOK MOHMUPO-
6aHUsA — OJHOCBA3aHHBIN CIIUCOK, 3JIEMEHTAaMU KOTOPOTrO SIBISIOTCS
JECKPUNITOPHI CMOHTUPOBAHHBIX HHGOPMAIMOHHBIX YaCTeH peaibHbIX
@®C. DIEMEHT 3TOro CIHUCKA COACPKHUT TOJIA:

1) ykazarenb Ha CIEAYIOLIUNA 3JIEMEHT B CIMCKE MOHTUPOBAHUS;

2) ykazarenb Ha BEKTOp omnepaiui peaibHol PC. D10 — KOMUs
COOTBETCTBYIOILETO MOJIsl 3JIEMEHTAa KOMMYTaTopa (DaillioBbIX CUCTEM;

3) HoMep vrnode TOTO KaTajaora, KOTOPbIN SIBJISIETCS TOYKOM MOH-
TUPOBAHUS;

4) pazmep 010Ka MOHTUPYEMOI CUCTEMBI;

5) ykazareinb Ha cynepOJok CMOHTHpOoBaHHOM peanbHoil DC.

TakuMm 00pa3om, B OTIIMYHE OT KOMMyTaTtopa (haiIoBbIX CUCTEM,
AJIEMEHTBI KOTOPOTO HCMOJIB3YIOTCS JJIsi JIOCTyIa K MPOrpaMMHbBIM
yacTaMm pealibHbIX PC, 3JIEMEHThl CIMCKAa MOHTHUPOBAHUS UCIOJb3Y-
I0TCSl I JlocTyna K uHGopMmanuoHHbIM YacTsaM 3tux ®C. Hamowm-
HUM, YTO B CHUCTEME MOXKET OBbITh TOJIKO OJHA MpOorpaMMHas 4acTb
peanbHOlt @C, HO MOXKET CYIIECTBOBATH JIIOOOE YUCIIO €€ mH(popMa-
IUOHHBIX YacTei. [IepBbIM 3JIEMEHTOM CIIUCKAa MOHTUPOBAHUS BCET]a
ABIsAETCA KOpHeBas peanbHas OC.

[locne Toro, kak B CHMCOK MOHTHPOBAHHS 00aBJIEH HOBBIN
3JIEMEHT, yKa3aTeldb Ha 3TOT 3JEMEHT MOMEIIAETCS B OJIHO W3 MOJIEeH
TOTO vnode, KOTOPBIII COOTBETCTBYET KAaTAJIOTy, SIBISIOIIEMYCS TOY-
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Kol MOHTHpOBaHus. KpoMe Toro, co3gaeTcsi HOBbIN vrode 1isl KOpHE-
BOT'0 3JIEMEHTAa MOHTUPYEMO#l peanbHOU DC.

NHTEpECHO OTMETUTH, YTO B PE3YJIbTATE MOHTUPOBAHUS ITPOUC-
XOOUT JIOTHYECKOE CIUSHUE IBYX KAaTAJIOTOB, OJVH U3 KOTOPBIX SIBIIS-
€TCSI TOYKOM MOHTHUPOBAHUA, a BTOPOM €CTh KOPEHb MOHTHUPYEMOU
@C. TlonoOHOE cnUsiHUE MPOUCXOAUT JUIIL C TOYKHU 3PEHUS TOJIH30-
Batens (Ha JJIOTUYecKoil (hailsloBOM CTPYKTYype CHUCTEMBI), TaK KakK Ka-
KJOMY KaTaJoTy MO-TPEKHEMY COOTBETCTBYET CBOs (hU3nuyeckas pea-
Jau3alysa B CBOEM pasjielie JHUCKa, a TaKKe CBOM OTHAENbHBIN vnode.
JlaHHOE CBOWCTBO BJIMSIET, B YACTHOCTH, HA BBIMOJIHEHHUE TPAHCISLUN
uMeH (QaiinoB. Eciau mpu TpaHCHasSUMUA oyepeaHOro MMeHu ¢aiina pe-
anbHasg OC (mporpaMMHasi 4acTh) OOHAPYKUT, YTO IOCTUTHYTA TOYKA
MOHTHUPOBAHUS, TO OHA BO3BPATUT B BUPTyalIbHYI0O ®C HE CUCTEMHOE
uMsl UICKoMoro (aitna, a ykazaTeiab Ha nojkiaoueHHyro @C B crucke
MoHTUpOBaHus. [lanee BuptyanbHas OC nomKHa HHULIMUPOBATH OJHY
u3 npoueayp 3o ®C ¢ 1enblo NPOJOTAKECHUS TPAHCIIIMU UMEHU
¢aiisia B €ro CUCTEMHOE UMHI.

CylIeCTBEHHBIE OTIMYUS UMEET ONEPAlrsi MOHTUPOBAHUSA CETE-
BOM OIEpallMOHHON CHUCTEMBI 7fS, YNPOIIEHHAs CXEMa BBIMOJHEHHUS
KOTOpOW paccMmaTpuBaeTcs jnaiee. Bo-mepBhiX, 3aMeTHM, 4TO 3Ta pe-
anpHass @OC gBIsETCS NPUMEPOM PACIPEACIEHHOW MNPOTPAMMBI,
BKJIIOUYAIOIIENH OAHY WJIM HECKOJBKO CEPBEPHBIX YACTEH W OJIHY WU
HECKOJIbKO KJIMEHTCKHX dacTed. [Ipu 3ToM cepBepHble 4acTu nfs Ha-
XOJISITCA B y3Jax-cepBepax. JIroOoi y3en-cepBep UMEET OJMH WIHN He-
CKOJIBKO KaTaJIOroB, KaXbIi U3 KOTOPBIX SIBJISIETCS KOPHEM MOJJIEpE-
Ba (DailIOBO# CTPYKTYPBI, «IKCIIOPTUPYEMOT0» B Y3JIbI-KJIMEHTHI. {715
TOro, 4TOObl MPOTrPpaMMHBIE MPOLECCHI, CYIIECTBYIOIIUE B Yy3Jie-
KJIMEHTE, MOTJIM BBIMOJIHAThH ONEpPalUU C «IKCIOPTUPYEMbIMUY» (haid-
JaMH, cojepiKaliie 3TH (paiiibl MOAAEePEBbs JTOKHBI ObITh CMOHTH-
poBaHkbI ¢ (alIoBOM CTPYKTYpPOH y371a-KIHUEHTA.

[TonyuuB cucremuslii Bb13o0B MOHTHUPOBATD, BupTyanbHas
@®C B y37€-KJIMECHTE HAYMHAET C TOTO, YTO MO MEPBOMY IMAPAMETPY
CUCTEMHOT'O BBI30BA OMPENEIAECT TUI MOHTUPYEMON CUCTEMBI — Afs.
Jlanee B CIMCOK MOHTHUPOBaHUS J00ABIAECTCS HOBBIA 3JIEMEHT (WH-
dbopMalMOHHAs YacTh nfs), a yKa3aTellb Ha 3TOT SJIEMEHT MOMEIIAeTCs
B TOT vnode, KOTOPbI COOTBETCTBYET TOUKE MOHTHUpoBaHus. [locie
sToro BupryaibHasgs ®C BbI3BIBACT MPOLEAYPY HWHHUIUAIU3ALMUUA PE-
anbHoM @C nfs. [{annas npoieaypa (kak u Apyrue IMporueaypsl nfs)
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BBITIOJIHSIET CBOM (DYHKIIMH, OOMEHHBAsICh COOOIIEHUSIMU C YAAJICHHOM
cepBepHOil vacThio nfs. [Ipu 3ToM agpec Tpedyemoro ysna-cepBepa
omnpenensiercsa u3 napamerpa cucteMHoro BeizoBa MOHTHUPOBATH,
KOTOPBIA COOTBETCTBYET Pa3AE€iy MOHTHUPYEMOU cuctemsbl. [Ipn MOH-
TUpOBaHUM yaaneHHOU PC 3TOT MapamMeTp CONECPKUT HE UMSI pa3jieia,
a TOJIHOE CETEBOE MMS TOTr0 KaTajiora, KOTOPBIM SIBISIETCS KOPHEM
MOHTHUPYEMOT0 Toi/iepeBa GpanIoBON CTPYKTYPHI.

3anpoc ¢ Mpoch0Ol pa3peniuTbh MOHTHUPOBAHUE IOCHUIACTCS B
TpeOyeMbIi y3es-CepBep C MOMOIIBI0 MOyl TPAHCIIOPTA, UMEIOIIIe-
rocst B y3ne-kiaueHnte (puc. 40). Ilpuxom 3Toro cooOmieHnss HHUIIAH-
PYET MmpoliecC siApa «nfs-cepBep», KOTOPBIN OOJIBIIYIO YacTh BPEMEHU
HaXOJUTCA B 3a0JIOKUPOBAHHOM COCTOsSIHMM. Peanu3zanus nfs-cepBepa
B BHUJE Ipoliecca 00yClIOBJIEHa TeM, YTO Iporpamma mpoiecca B OT-
JMYXE OT MPOLEAYpP HE JOJDKHA IOJCOCAUHATHCS» K MporpaMMe Ka-
KOr0-TO APYTOro IMPOILECCa, BBIIABIIETO CUCTEMHBIN BbI30OB. Peannsa-
U Mpolecca «nfs-cepBep» BHE A1ipa, TO €CTh B BUJIE I€MOHA, IIPUBE-
7Ja Obl K CYIIECTBEHHOMY CHHMKEHUIO MPOU3BOIUTEIBHOCTH CETEBOM
@®C, Tak KaK JaHHBIN mpolecc ObUT Obl BHIHYK/IEH KOHKYPUPOBATH 32
BpeMs LI ¢ oObryHBIME TTpUKIAIHBIMU MponieccamMu. CylecCTBEHHBIM
OTJIMYMEM HfS-CepBepa OT Afs-KIMEHTa U OT MPOTPAMMHBIX 4YacTel
npyrux peanbHbix @C sBnsercs 1o, uto HE BupTyaidbHass OC uHuH-
IIUUPYET 3TOT MOJYJIb, @ HA000poT. [Ipu 3TOM nfS-cepBep UTpaET poJib
CBOEOOpa3HOro MHUTaTOpa MHTEp(dEiica CHCTEMHBIX BHI30OBOB.

[Ipu nosyyeHnu COOOUIEHUSI, COAEPKAIIEr0 MPOCKOY O MOHTH-
pOBaHUHU, nfs-CEpBEp MepeAacT B CBOIO BUpTyalibHyro OC komaHmy
MPOBEPUTH MPABOMOYHOCTh 3ampanivBacMou ormepaiuu. Eciau mpo-
BEpKa OKazajlach ycrnemHou, BupryainbHas ®C Bo3Bpamaer B nfs-
CEpBEP COAEPKUMOE TOro Vvnode, KOTOPBIM COOTBETCTBYET KOPHIO
MOHTHUpPYEMOT0 Tojjepena. Jlaiee 3To coaep>kKuMoe MochlIaeTcs nfs-
KIIMEHTY B BUE cooOImeHus mo cetu. [lomyduB 3To coobiieHue, nfs-
KJIMEHT 3aBeplllaeT MOHTUPOBAHUE, CO3/1aB CBOW inode Il KOPHS
MOHTHUPYEMOTO TMojijiepeBa GpaiiioBOi CTPYKTYpPhI, PACIIOI0KEHHOIO B
apyrom y3ie cetu. J[aHHbIi inode BKIIOYAET cpenu mpouei uHdop-
MalluU COAEPKUMOE YJIaJIEHHOTO vrode.

Hanomuum, yto cpenu npodeit mHopMaluu vnode UMEET JiBa
MOJISI, COAEPKUMOE KOTOPBIX BBINIOJHSIET POJIb YHUKAIBHOTO MMEHU
¢aiina B mpenesiax JaHHOTO y3Ja-cepBepa: 1) ykazareib Ha JIEMEHT B
CIIUCKE MOHTHUPOBaHHUs; 2) HOMep inode. Ilapa 3TUX yucesnl UCHOJIb-
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3yeTcs I yKazaHusl Tpebyemoro ¢aitma B Jr000M 0oOpalmieHuu nfs-
KJIIMEHTA K nfs-cepepy. Hanmpumep, eciii npukiaJIHONW Mpolecc B y3-
Je-KJIMEHTEe BbIJAJ 3alpoc Ha OTKphITUE (paiina, pacrnojoKeHHOTO B
y3JIe-CepBepe, TO, M KaK IPH OTKPHITUHU JIOKAIBHOTO (aiiia, B y3ie-
KJIIMEHTE CO3J/1aeTcs vnode (aiijla U JeNarTcs 3aliCH B CUCTEMHYIO
GbaiiyioByr0 TaONMIly U B TAOMHMIly OTKPBITHIX (hailyioB mpoiecca. Yto
Kacaetrcs inode (aiina, TO IJiA €ro CO3MaHUsl AfS-KIMEHT MOChLIACT
nfs-cepBepy COOOIEHUE C MPOCHOOU BBITIOJHUTH TPAHCIISAINIO HUMEHU
Tpedyemoro ¢aitna. [Ipu sTom B KauecTBe uMeHU (ailna nfs-KJIueHT
nepeaacT CMENeHNe OTHOCUTEILHO KOPHS CMOHTUPOBAHHOTO TMO/I/Ie-
peBa, a B Ka4eCTBE MMEHHU KOPHsI MOJJEpeBa MepeaacTcsl yKazaHHas
BBIIIIC TIapa YHCEL.

VY3en-KiImueuT
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Puc. 40 — Pacnpenenennas peayibHas (aitioBasi cuctema nfs

3aMeTuM, 4TO MpU OTKPHITUM (aiia Mo 3ampocy yAaJleHHOIO
KJIMEHTA, nfs-cepBep HE JieJlaeT HUKAKWE 3alKiCH B CUCTEMHBIE TaOJu-
IIbI, 2 OrPaHUYMBACTCA JIMIIb BbIJIauek vnode Toro ailina, TpaHCIs-
[0 UMEHU KOTOPOTO 3ampocuil nfs-kiaueHt. Colep:KUMoe JIByX IO-
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Je# 3TOro vrode UCTIONB3YETCs najiee nfs-KIUESHTOM IIPH BBITTOJTHEHU U
BCEX CHUCTEMHBIX BBI30BOB, TPEOYIOIINX BBIMOJHEHUST UHGOPMAIIMOH-
HOro oOMeHa C¢ AaHHbBIM (aiiaoMm (Hampumep, ureHue daiina). He-
CMOTpSL Ha TO, YTO MpOrpaMma MPHUKIATHOTO MPOIECCa HUCHOJIb3YET
OObIYHOE JlIoTHYeckoe ums (Homep) Qaiina, B MPOTOKOJE OOIIECHHUS
MEXK]y MfS-KIMEHTOM U nfS-CEpBEPOM HCMOJIb3YETCSI TOJIbKO yKa3aH-
HOE BBIIIIE CUCTEMHOE UMsI (haitsia. ITOT e MPOTOKOJ PETJIaMEHTHUPY-
eT Mepeayy B BUAE COOOIIECHHI coaepkumoro camoro ¢aiina. [Tpu
3aIllUCU ATO COAEPKHUMOE Iepe/lacTCs OT Afs-KIMEHTa K nfs-CepBeEpy.
[Ipu urenun (aitna HanpapieHue nepeaadu OyaeT, Ha000pOT, OT nfs-
cepBepa K nfs-KIUECHTY.

B 3axmouenue paccMoTpum HazHaueHue guckoBoro KOIlla (cwm.
puc. 36). Kak BugHO 13 31010 pUcyHKa, peanbHass ®C MOXKeT B3auMo-
JICHCTBOBATH C YIPABJICHUEM BBOJIOM-BBIBOJIOM HE HEMOCPEICTBEHHO, a
yepes ouckoewtit K3III — nporpaMMHBIA MOAYJIb, BKJIIOUarOInid Oydep
1 uHpOpMaIMoOHHOTO oOMeHa Mexay ycrporictBamu BII (nuckamu) u
00JIacCTsIMU ONEPATHUBHOM MaMSTH MPOIIECCOB, a TaKKe MOANPOrPaMMBbI
Uit padboThl ¢ 3TUM Oyepom. OcHoBHast uzaest npumenenust KOIlla 3a-
KJTF0YAeTCs B TOM, YTO €ro Oydep coAaepKUT KoMK HanboJiee MCIOb-
3yEeMbIX CEKTOPOB AUCKOB. [IoATOMY BMECTO TOro, 4TOOBI C TTOMOIIBIO
MOJICUCTEMbI YIIPABJIEHUS BBOJOM-BBIBOJIOM BBINOJHATh UTEHUE (3a-
IIUCh) PEABHBIX CEKTOPOB JHMCKa, peanbHass PC BBINOJIHSAET C MOMO-
mibto nognporpamMm KOIlla ureHue (3anmuch) TE€X 31EMEHTOB ero Oyde-
pa, KOTOpPbIE COOTBETCTBYIOT TPEOYEMBIM CEKTOPaM JHCKa.

Tax kak ckopocTb nepeHoca nHpopmanuu Mexay sueiitkamu OI1 B
TBICSIYM Pa3 MPEBOCXOAUT CKOPOCTh MH(OPMAITMOHHOTO OOMEHA MEXKTY
muckoM u Oll, To mpumenenne KOIlla mo3BoMisSIET CyIECTBEHHO MOBBI-
CUTh MPOU3BOAUTEIBHOCTL 000U peanbHoit dC (B TOM uucie cere-
Boi). Tak kak B cpeaHeM Ha 90% peanbHas OC BoinoaHsAET HHGOPMa-
IIMOHHBIN 00MeH He ¢ yctporcTtBoMm BII, a ¢ KOlllem, To yBennuenue
MPOU3BOAUTEILHOCTH POUCXOIUT NPUMEPHO Ha MOPSIOK.

CymectBeHHbIM HegocTatkoM mpumeneHuss KOIllla sBnsercs
yMeHblleHrne Hajies)kHocTH DC u3-3a TOro, 4To TEKYIIEE COJIEPKUMOE
HeKOTOpbIX 31eMeHTOB KOIlla oTinnyaercs oT cOaepKUMOro COOTBET-
CTBYIOLIMX CEKTOPOB AUCKa. 11oaTOMy eciiv B JaHHBII MOMEHT Bpe-
mean B BC mpomsoiiger c6oi, To hakTHUUEeCKOe coAaepkuMoe HHQPOP-
MaIMOHHBIX YacTed peanbHbIX DC OyzeT oTIMYaThCsa OT UX Tpeodye-
MOTO COAECPKUMOTO.
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8 3AKINIOYEHUE

OrpaHnyeHHBI 00BEM JAHHOTO TOCOOUSI HE TMO3BOJIMII pac-
CMOTPETh BCE BOMPOCHI C OJMHAKOBOW CTEMEHBIO MoapoOoHocTH. [Ipu
ATOM HEKOTOPBIE BOIIPOCHI PACCMOTPEHBI B COKPAIIIEHHOM BapUaHTE U
IpY HAJUYUU BPEMEHH U KEJAHWU MOTYT OBITh PAaCCMOTPEHBI OoJiee
noapoOHo. [lepeuncium 3TH BOIPOCH U BO3MOXKHBIE TEMBI JadbHEH-
IIEro UX U3y4YCHUS:

1) cuctemHast noaJiepKKa MyJIbTUIIPOTPAMMUPOBAHUS — MYHUKU
(IpUYMHBI TYMMKOB, METOBI MTPEOTBPAILICHUS TYTTUKOB, METObI JIH-
KBUJIALIMKU TYTTUKOB);

2) mojAicUCTEMa YTPABIICHUS MPOIECCAMH — peanu3ayus uHgop-
MAYUOHHO20 83aumodeticmeusi medxcoy npoyeccamu (pasnaensieMast
aMsITh, OY€PEaU COOOIIEHMI, COKETHI);

3) ynpaBnenne daititamu — peanuzayus ouckosozo KOIlla (tpa-
JTUIMOHHBIN TTOXO0/I, UCTIOJIb30BaHNE MOJICUCTEMBI YIIPABJICHUS TTaMsI-
ThIO).

Kpome Toro, mo ykazaHHOM BbIIIE TPUUUHE, HEKOTOPBIE BOIIPO-
Chl HE PACCMATPUBAJIUCh B TTOCOOMHU COBCEM:

1) moacucrema BBOA-BhIBO/IA;

2) ynpaieHue nepeaadeit nuHpopmaium mno ceTu;

3) nepexmrouenus LI1;

4) HacTpoiiKa U HavYaJibHas 3arpy3Ka OnepaliOHHON CUCTEMBI.

[Ipu 6osee rry0OKOM 3HAKOMCTBE C TIPEAMETOM MIEPEUUCICHHBIC
BOIIPOCHI JOJDKHBI OBITh, HECOMHEHHO, M3y4eHbI. IloMolis B 3TOM
MOXET OKa3zaTh pAaCIIMPEHHBI BapUaHT HACTOSIIETO IOCOOUS —
«OnepallMOHHBIE CUCTEMBI U CETH NIEpElaur JaHHBIX ).



