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Mpeancnosue

HanrHoe mocobume mpeJHA3HAYEHO NI O0YUEeHUA CTYJeHTOB TeX-
HUYECKUX CHEIUATbHOCTEH, CBA3aHHBIX C IPOTPAMMUPOBAHUEM U
KCIIOJIb30BAHUEM BBIUMCINTENBLHON TEXHUKHU, MO Kypcy «Omepa-
IIMOHHBIE crcTeMbl». OCHOBHEBIE I1eJI JAHHOTO Kypca — M3y4YeHre
IIPUHITUIIOB OPTaHM3AIIY OIIEPAIIIOHHBLIX CHCTEM HA IIPUMepe oIle-
pammonsou cuctreMbl UNIX, a Tak:ke mpaKTHuecKoe 3HAKOMCTBO
C IOJb30BATEJIBCKUM ¥ IIPOTPAMMHBIM HHTepdelicaMu TaHHOU
CHUCTEMBI.

Cy1ecTByomime MogX0Abl K M3JI0KEHNI0 Kypca «OmneparmoH-
HbI€ CHCTEMBI» MOYKHO pas3fejuTh Ha IBa Buaa: 1) ommocucTeM-
HBIHW; 2) MHOTOCUCTEMHBIN. B mepBOM M3 3TUX MOJXOM0B M3JI0KE-
HUe BeJeTcs Ha IIPUMeEpe OJHOI, a BO BTOPOM — Ha IIpuMepe
HECKOJIbKUX OIEPAIlMOHHBIX cucTeM. HecMOTps Ha TO YTO MHOTO-
CUCTEMHBIN TOAXOM IIPECJIeAYyeT IleJb 00eCTIeUeHnsT CUCTEMHOCTH
B BOCIPUATHUY MaTeprasia, MPakKTUYECKOe JOCTUKEHIE 9TOM I1eIn
BechMa 3aTPyAHEHO, BO-IEPBBIX, M3-3a UPE3MEPHOTr0 00'beMa MH-
dopmaruu (IOIBITKA 00BATH HEOOBATHOE), BO-BTOPBIX, a0CTPAKT-
HOe MBJIOXKeHWEe MaTepruajia AOCTATOYHO CKYYHO JIS YUTATEJNsd,
IIPUBBIKIIIETO K paboTe B cpele OTHON-ABYX KOHKPETHBIX OIepa-
IIMOHHBIX CUCTEM.

B manmom yueOHOM ITOCOOMY MCIIOIb3YETCA OTHOCHCTEMHEBIN IO/~
X0, TPeAIoJaramliuii pacCMOTpPeHMNe OIepPaIlMOHHON CHCTEMBbI
UNIX. IIpuMeHUTEIBbHO K 3TON CHCTEME TEePMUH <OJHOCHCTEM-
HBITT TOAXOMI» MOCTATOUHO YCJOBHBIM, TaK KaK B HACTOSAIIee Bpe-
Msa «UNIX» gBaserca cobupaTeJbHBIM HasBaHMeM, 0003HAUAIO-
UM [JOCTATOYHO OOJIBINYIO TPYINY pPeaJbHBIX OIEpPAIlMOHHBIX
cucteMm (OC), nMeOIINX CXOXKMe II0JB30BATEIbCKE U IPOTPAMM-
Hble nHTepdeiickl. CyIrecTBeHHBIM AOCTOMHCTBOM Jr000it UNIX-
CHUCTEMBI SIBJISETCS YHUBEPCAJIBLHOCTh — IPUTOAHOCTD AJISA pelre-
HUS OpaKTHYecKH JI000U 3amaun Mo mepepaboTke mH(poOpMAIINHT,
HEe3aBHCUMO OT OCOO€HHOCTeI aJropuTMa 3TOH 3aAa4Yu W OT UHCcJa
IMoJb30BaTe e, yuacTByionux B ee pertenunu. UNIX mempuxor-
JUBaA K HCIIOJb3yeMOM ammapaTHOll 0ase M MOKET BBITIOJHATLCS
Ha PasJIUYHBIX KOH(PUTYpaAIUAX almapaTypbl M Ha HPOIleccopax
pasnmuHbIX Mozeseii. C yueToM TOTO, YTO NPAKTUUYECKU BCE UMTA-
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TEJW MMEIOT OILIT PaboThl B cpele OIMepPalMOHHON CHUCTEeMBI
Windows, a mHorue u B cpeme MS-DOS, B mepBhIX TIIaBaX II0CO-
O01s MPUBOASATCSA CBEJeHUA 1 00 3TUX CHCTEeMaX.

Samaum M3y4eHUA QUCITUILINHBI:

1) usdyueHue OCHOBHBLIX IPUHIIMIIOB peaau3alluyd I10Jb30Ba-
TeJIBCKUX WHTEPPEHCcOB ONepPaAllMOHHON CHUCTEMBI U IIOJIYUEHUE
MIPaKTUYECKUX HABLIKOB II0 IPOrPAMMHPOBAHUI0 Ha KOMaHIHOM
sA3BIKe omeparnoHHoi cucreMsl UNIX;

2) m3ydeHVe OCHOBHBIX IIPUHITUIIOB PeaTU3aIluy MYJIbTUIIPOT-
PaMMMPOBAHUSA M MHOI'OIIOJIBE30BATEIBCKON PAOOTHI CUCTEMBI;

3) o3HaKoMJeHUE ¢ OCHOBHBIMU moacucremamMu UNIX — mog-
CHCTEMO¥ yIIpaBJIEHMS IPOIlecCaMy, ITOACUCTEMOM yIIPaBJIeHU I Ia-
MATBIO, (haloBoi moacucteMmoii. IIpu aTomM paccMaTpuBaTCSa Oc-
HOBHBIE IIPOTPaMMHBIe MHTEP(ENCHl M CUCTEMHBIE CTPYKTYPBI
TaHHBIX.

N3yueHne faHHOU AUCIIUILINHBI IPEAIIOATAeT HAJIUUNE Y CTY-
JIeHTOB HABBIKOB IIPOTPAMMMPOBAHUS XOTs ObI Ha OZHOM M3 aJIr0-
PUTMHUUYECKUX SIBLIKOB BHICOKOTO YPOBHA. Kpome TOrO, jKeaaTesrb-
HO HaJIMUVe HAaBLIKOB IPOTpPaMMUPOBaHUS Ha acceMbJiepe.

HanHOe 1moCcoOme COCTOMT M3 BOCBMH IJIaB, KOTOPBIE MOXKHO
pasdouTh HA TEOPETUYECKYIO YacTh (ryiaBbl 1—6) U IpaKTUUECKYIO
yacTb (ry1aBbl 7 1 8). B cBoIO ouepenb, riaaBbl, 00pasyomnIue Teope-
THYECKYIO0 UaCTh IIOCOOMSI, MOKHO Pa3bUTh HA TPU TPYIIIIbI:

1) mosnb3oBaTesbcKUe UHTEP(DEHch — riaBa 1;

2) OPUHIIMOBI IIOCTPOEHUS MYJBTUIPOIPAMMHBIX MHOTOIIOJIb-
30BaTeJbCKUX CUCTEM — TJIaBbI 2 U 3;

3) nporpaMMHbIe UHTEP(ENCH U CHCTEMHBIE CTPYKTYPHI JaH-
HBIX O0CHOBHBIX mozcucreM OC — riuaBel 4, 5 u 6.

IIpakTueckas yacTh MOCOOUSA COCTOUT M3 ABYX KYPCOB Jiabo-
paropubIXx paboT. IlepBuiii mabopaTopHBIA Kypc (riaBa 7) mpen-
HasHaYeH [Jid CTYAEHTOB AUCTAHIITMOHHON (opMBI OOyUueHMs, a
BTOPOI1 (TyiaBa 8) — IJiA CTYAEHTOB O4HOU (hopMbl 00yueHus. [lpu
ATOM OCOOEHHOCTHIO IIEPBOTO JIAOOPATOPHOTO Kypca SIBJIAETCS UC-
nmoJib3oBanue B HeM He peanbHOE UNIX, a ee mmuraTropa Cygwin,
BBITIOJIHAEMOro oA ymupasiaeHuemMm Windows.

Ciengyer OTMETHUTD, YTO IPU ONMMCAHUY CUCTEMHBIX ITPOTPaAMM-
HBIX BBIBOBOB B TEOPETHUYECKOM YaCTU IOCOOMA TPUBOAATCA HeE
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peanbHBIe cucTeMHBIe BBI30BEI UNIX, 3anncanHbIe HA S3BIKE IIPO-
rpaMMupoBaHus aTou cucreMbl CU, a ympoilieHHbIe UX BapuaH-
THI, 3alIICAHHBIE HA IICeBAOA3BIKE. IIprMeHe e 9TOr0 IICeBA0A3BIKA
IIO3BOJISIET CHeJaTh MaTepuajl IMoco0MsA AOCTYHHBIM AJIS YUTaTe-
Jas, He 3Hakomoro ¢ CH, usbaBuUThLCA OT geTajiell, CBA3AHHBIX C
npuMmeneHrneM CU u He OTHOCAIMXCS K OIEPAIlMOHHBIM CHCTe-
MaM. 3amuch JIIO00OTO CUCTEMHOTO BhI30BA HA JAHHOM IICEBIOSI3BI-
Ke IIpefcTaBJisgeT co00ii pyccKoe HasBaHIe TpedyeMoll omepaluu,
3a KOTOPHIM B KPYIJVIBIX CKOOKaX NMPUBEAEH CIUCOK IIapaMeTPOB
BBI30BA, IPUYEM BXOJHBIE I BHIXOAHBIE TAPAMETPHI PA3IeIIIOTCA
cuMmBoJsiamMu «|[». IIpu aToM c IeJIbI0 YIPOIIEHUA M3JI0KEeHUA Ma-
TepuaJjia HeKOTOphble BTOPOCTEIEeHHBIE HapaMeTPhl CUCTEMHBIX
BbI30BOB UNIX omymiensi. Ciiegyer 100aBUTh, UTO IPOTPAMMUPO-
Banue Ha CU pna mHamboJiee BasKHBIX CHCTEMHBIX BBI30BOB pac-
CMaTpPUBAETCS B MPAKTHUUECKOUN yacTu mocodusd (. 8).



1. AHTEP®EUCHI NONb30BATENSA
CUCTEMbI

1.1. DyHKUMN CUCTEMHbIX Nporpamm

Jlio6as evtuucarumenvrasn cucmema (BC) npegmnasuauena ajis
BBITIOJIHEHUST HEKOTOPOTO MHOJKECTBa 3ajau II0 IrepepaboTKe WH-
dopmanuu. CyIIIHOCTL TOLO0HOM 3a4auy COCTOUT B TOM, UTO MMe-
eTcsA HeKoTopasi MCXoaHaA nHPopMaIus, Ha 0OCHOBE KOTOPOIi Tpe-
OyeTcs MOJIYUYUTh APYTYI0 — PEe3yJIbTUPYIONIYI0 NHOOPMAIIUIO.

Kaxxgas sagaua, pemraemas BC, mMeeT ajJrOpuTM peIIeHUS.
Anzopumm — TPaBUIIO, OTIPEAEIAIONIEe IOCIeOBATEIHLHOCTD Aet-
CTBUII HaJ WCXOAHBIMHU AAHHBIMH, MPUBOLAIIYIO K IMOJYUYEHUIO
HMCKOMBIX PeayabTaToB. PopMa IIpeacTaBIeHU aJropuTMa pele-
HUS 3aJa4yM, OPUEHTUPOBAaHHAA HA MAIMHHYIO Pealnsalinio, Ha-
3BIBAETCA RPUKAAIHOU npozpammoii. COBOKYITHOCTD allIapaTHBIX
cpeacts BC, mpenHasHaueHHBIX [AJIS BBIIOJHEHUS MAITHHHBIX
IIpOTPaMM, YacTO HA3HIBAIOT IIPOCTO Annapamypoii.

Ha puc. 1 mpuBegeHa CTPYKTypa amlapaTHBIX CPEICTB OTHO-
mporieccopuoii OBM c obieii muHOM. B 1aHHO# CTPYKType IEeHT-
PATBLHBIM CBSI3BIBAIOIIIMM 3BEHOM MEKIY OCHOBHBIMU 0JIOKAMU SB-
nserca obwaa wuna (OI). IIpu sToM 1O TEPMUHOM WUHGA
MMOHMMAaeTCs TPYIIa mapaaeabHbIX mpoBogos. OIIl B obmiem ciry-
Yyae ecTh 00beMHEHNE TPeX IIWH: 1) INMUHBI YIIPaBICHUA; 2) IIIUHBI
agpeca; 3) MIMHBI JaHHBIX. PaccMOTPUM KpPaTKO Ha3HAUEHUE APY-
TUX anlapaTHBIX 0JIOKOB.

I'aBHBIM anmnapaTHBIM 0JI0KOM Ji000it IBM saBisderca yenm-
panvrvlii npouyeccop (HIT). 3to — «mosr» IBM, KoTOpHIH
HeIOCPeACTBEHHO BBIMOJHSAET BCE HPOTPaMMbI, B TOM YHCJIE U
MIpUKJagHbIe. Jio0asg mporpamMma IIpeacTaBJgeT cO00¥ MmocJemo-
BaTeJbHOCTh MAIlIMHHBIX KOMAaH[, KaKIas M3 KOTOPBHIX Tpebyer
IJISI CBOET0 pasMeIleHusa OAWH, ABAa MU 0OJbIIee YKMCJI0 OaNTOB.
Ha puc. 2 npuBeneHa cTpyKTypa HanbojJee TUINUYHON MaITHHHOM
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komauasl. 3xeck KOII — kon omeparuu. IT0 KOMOMHAIIUA Ou-
TOB, KOAUPYIOIIas THUII Ollepalliy, KOTOPYIO CJIeAyeT BBHIMOJHUTD
HaJ omepaHzaMmu (HanpuMmep, cymmupoBanme). Omepanx 1, ome-
paHg 2 — 5TO WU caMU JaHHBIE, HAJ KOTOPBIMM BBITOJIHSIETCS
MalllMHHAA KOMaH/Ia, UK agpeca B maMATH (oIepaTuBHAS TaMATb
WUJIA PEeTUCTPbI), T[e 9TU JaHHbIe HaXOHSITCA.

c 1 Ol

111 - >
ny, ... | MY

myy] oy ... [

El
54

8 Cpena mepemaum JaHHBIX g

Puc. 1 — Oguomporieccopuas 9BM c obrieii IITMHOM:
IIIT — menTpansubIil nporeccop; CII — comporieccop;
OIIl — ob6mmaa muHa; OI — omepaTuBHAsA MaAMATD;
IIY — mepudepuiinoe ycTpoiiCcTBO;

NY — unTepdeiicuoe ycTpoiCcTBO

KOII Onepang 1 Onepanpg 2

Puc. 2 — CrpykTypa MalIMHHON KOMAH/ILI:
KOII — xog omeparuu

TepmuH «omHomporeccopHas IBM» osHauaeT, 4TO B pac-
cmarpuBaeMmoiit IBM mcmoab3yeTcsa efUHCTBEHHBIN ITeHTPATbLHBIN
mporieccop. Kpome mero mpaxtuuecku Jobas BC umeer crerua-
JIM3WPOBAHHLIE IpoIieccopbl. [IpuMepoM CIenuaJnu3upPOBAHHOTO
Iporieccopa ABJISETCS CONPOUECCOP — IIPOIECCOP, PACIIOIOMKEH-
HBIA Ha TOW JKe miate, uto u 1111 u uMeromuil Takoii sKe JOCTYII K
OII. B orsmume ot IIII, comporeccop nmpemHasHaueH IJIS BBITIOJ-
HeHUs He Bcel NMPUKJIAAHON IPOrpaMMbI, a JUIIL OTAEJbHBIX ee
KoMaHJ (uJarne Bcero KoMmaHj o0pabOTKM JAHHBIX C ILJIaBAIOIIEH
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roukoii). Kamgas Takas KOMaHAA BBIIOJHAETCS COIIPOIIECCOPOM
KaK OT[eJIbHAs IMporpaMMa, 3aluicaHHas Ha ero CIeruaJu3upo-
BAHHOM MAIIIMHHOM SI3bIKeE.

OIl mpemHasHaueHa AJis KPATKOBPEMEHHOTO XPaHEHUS IIPO-
rpaMM 1 oO0pabaThIBaeMbIX UMM AaHHBIX. HazBamme 00ycIOBI€HO
TEeM, UTO OIEePAIlUMU UTeHUS COAEPsKMMOro fAueeK MaMsATH U 3alli-
CH B HUX HOBOTO COAEP:KUMOI0 IMPOUBBOLATCS JOCTATOUHO OBICT-
po. WHOrzma mcmosb3yioT Apyroe HasBaHWe — ONEPAUUOHHARA
namams. OT0o HazBaume o0ycJoByeHo TeMm, uTo I1II moskeT mocra-
TOYHO IIPOCTO CUUTHIBATH MallnHHBbIe KoMaHAbI u3 OIl u mcmoi-
HATH UX. Jlormueckas cTpykTypa Jwoboit OIl mpemcraBiiser coboii
JIMHEHHYI0 II0CJIeJ0BATeJbLHOCTh SiUeeK, KOTOPhIie IIPOHYMepoBa-
=l (puc. 3). B 3aBucumoctu or 9BM saueiikoit siBisAeTcsa uam 0auT,
UJIW MaIIUHHOE cJI0BO. HoMep siueliku Ha3bIBAeTCa (pu3uieckum
UJIU peanvrblm adpecom 3ot ssuetikm. B mpocreiimux 9BM moJte
oIepaHaa B MAIIMHHOM KOMAaHIe COAEPIKUT STOT HOMeEp.

OII

=

N

Puc. 3 — Jloruueckas crpykrypa OII

Ilepugepuiinvie yempoiicmeéa (I1Y) — ycrpoiicTBa BBOLa-BbI-
BOJIa, YCTPOMCTBA BHEITHeH IMaMATH, a TaK:Ke YCTPOMCTBA COMPS-
JKeHUS co cpejjoil mepejaum JaHHbIX. IlocpenctBoMm yempoiicmeé
6600a-6vt600a IBM «pasroBapmBaeT» ¢ UeJOBEKOM-II0Jb30BaTE-
geMm. Crofa OTHOCSATCS: KJaBuaTypa, SKpaH (IMCILIEil), MBIIIb,
IIPUHTED U T.1.



14 Odunoros B.B., Koyybuncrxuii B.II.

Yempoiicmeéo énewneil namamu npegHasHAYEHO NI PAOOTHI
c Hocumenem éHeuHell namamu. IlpyMepoM TaKoro ycTpoiicTBa
saBaserca auckoBog. O paboTaeT ¢ HOCHUTeJEM BHEIIHEH IaM-
TH — MArHUTHBIM AMCKOM. Brewnasa namamuv (BII) umeer cie-
nytorue orauuns ot OIT:

1) oomen muabpopmanmeir mexkay IIII u BII BeimosHsercsa Bo
MHOro pas3 meaienHee, yem me:xay IIII u OII;

2) 1111 He MOKeT BHIIOJTHATL KOMAaHAbI, 3anucanabie B BII. s
BBITIOJIHEHUS 9TUX KOMAHI WX HEOOXOAMMO IpeIBapUTENbHO IIe-
penucats B OII;

3) uadopmanusa Ha Hocurese BII coxpaHseTcss u 1mocjie BBIK-
JIIOUEHUS TUTAHUA.

B mpomiom emxocTh HOocuTesmeir BII MHOTroKpaTHO mpeBOCXO-
nuaa emxocTh OII. B HacTosiee BpeMs 5TO BBITIOJIHSIETCA He IJIs
BCEX TUIIOB HOCUTEJIEH.

Ycempoiicmeo conpsscenusn co cpedoii nepedadu TaHHBIX UC-
moJabayerca ais noacoeguHerHus 9BM k ceru. Hanmpumep, ecau B
KauecTBe CPelbl IepeJaun JaHHBIX MCIIOJIb3yeTcs IIapa IIPOBOI0B,
TO B KAuecTBe YCTPOMCTBA COIPSAKEHUS MOXKET ObITh IPUMEHEH
MOJIEM.

Humepgeiicnoe ycmpoiicmeo (MY) npefHasHaueHo JJId TOTO,
YTOOBI COTJIACOBATH CTAHAAPTHYIO Aasa maHHoin IBM cTpyKTypy
OI1I ¢ KoHKpeTHBIM TUIIOM IIY, KOTOPEIX CYIIeCTBYET OUeHb MHO-
ro. IlosscuuM cMEBICT cI0Ba: unmepgeiic — rpaHuiia Mexay ABY-
MsA B3aMMOJEMCTBYOIIUME cucTeMaMu. B maHHOM ciyuae pedb
uget o Bzaumogeiicrsuu OIIl, ¢ ogHOM cToponsl, u ITY — ¢ apyroii.

HecMoTpsa Ha TO UTO HaaWyue amlIapaTypbl X MPUKJIALHBIX
MIPOrpaMM SBJSETCS MHHHUMAJILHO MOCTATOUHBIM YCJIOBHEM MIJIsf
pelieHus 3amad 1o mepepaborke mudopmamnuu, BC, cocrosimue
TOJIbKO U3 3TUX ABYX IIOACHCTEM, Ha IPAKTHUKE He MCI0Jb3yIOTCA.
O6a3aresibHOM moncucremoii 000 BC aBid0TCAa TaKKe CUCTEM-
HbIe mIporpaMMsbl. Biaarogapsa um u moab3oBatenu BC, u ux mpu-
KJIaZHBIE TIPOrpaMMbI UMEIOT eJI0 He C peasibHOM («ToJoii») aim-
nmapaTypoii, a B3amMoJeHiCTBYIOT C 6Upmyanvroil (Kasxkyletics)
IBM.

Ha pwuc. 4 moxkasano Hambojsiee YKPYHOHEHHOE MpeaCcTaBJICHUE
BC, B TomM uwmcie HamboJiee BasKHBIE CHCTEMHBIE MHTePQEHChHI.
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Hampumep, mutepdeiic Me:xkay moab3oBatereM BC m ammapary-
poit mpenacTaBJIseT co00M KJIABUIIMY MBIIIY ¥ KJIABUATYPbI, IIOBEP-
XHOCTDb 9KPaHa, a TaKiKe PasJnYHble KHOIKHY Ha CUCTEMHOM 0JI0-
Ke m Ha mepudepuiiHBIX ycTpoiicTBax. MHTepdeiic MexaAy
anmapaTypoil 1 IporpaMMaMu IIPeCTaBJIAeT COO0H SI3BIK MAIIIMH-
HBIX KoMaH#A. COBOKYIIHOCTE MHTEP(]EIiCcoB, UCI0Ib3yeMbIX T0JIb30-
BaTeJeM WJIN IPUKJIALHONA IPOTrpaMMOii, W IpeAcTaBjseT co0oi
COOTBETCTBYIOIIYIO BUPTYAJIbHYIO MAIIIUHY .

ITosb3oBaTe b

HOJI]:SOBaTeJIbCKI/Ie uHTepdeich
CucTeMHBIH TPOTPAMMHBIH
uHTepdeiic
IIpuknanubie /

nporpaMV
BC SA3BIK MAITUHHBIX

CucremMHEBIE KOMAH/
IIPOTPAM MBI

Amnmnapartypa

Puc. 4 — VxpynHeHHOe IIpeCcTaBJIeHe BEIUNCIUTEILHON CUCTEMBI

Ha puc. 5 mpuBenena KjaaccuduKalua CUCTEMHBIX IIPOTPAMM.

Ob6pabamuiéatow,ue cucmemnsle nPOZPAMMbL OTIUIAIOTCS OT
VIIPABJIAIONINX IPOrpaMM KaK II0 CBOMM (PYHKIIUAM, TaK U IIO
crmoco0y mxX MHUIUUPOBaHUA (3amycka). OcHOBHBIE QYHKITUHM 00-
pabaThIBAIOIIINX IPOTPAMM:

1) nmepenoc nabpopmanuu. [lepeHOC MOKET BHIHOJIHATHCA MEMK-
Iy PasIUYHBIMHU YCTPOMCTBAMU MJIU B IpefesiaXx OJHOTO YCTPOi-
crBa. Ilpu sTtom mox ycrpoiictBamu moummmarorcs: OII, ycrpoii-
crBa BII, ycTpoiicTBa BBOZa-BEIBOIA;

2) npeobpaszoBanue uH(popmaruu. To ecTb mocCie CYNTHIBAHUS
MHMOPMAIINH C YCTPOKcTBa o0pabaThIBaOIad IporpaMMa IIpeod-
pasyer aTy mHGOPMAIIXIO, a VK 3aTeM 3alMChIBAeT ee Ha 9TO Ke
WM Ha APYToe YCTPOMCTBO.
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B 3aBucuMOCTH OT TOrO, KaKasa U3 9THUX ABYX QYHKIIUU ABJIS-
eTcsI OCHOBHOII, 00padaThIBAIONIe CUCTEMHBIE IIPOrPAMMBI JeJIsaT-
Cs1 Ha YTUJINTHI U JINHTBUCTUUECKHUE Iporeccopbl. OCHOBHOI QyH-
KIMed ymuaumsl ABjigeTcA NepeHOC MHGOPMAIMK, & OCHOBHASA
byHEIUA AUHZ6UCMUYECK020 Npoueccopa — IipeodpasoBaHUe
nH(OPMAIIAA.

3amyck obpabaTeIBaloONIell CUCTEMHOM IPOTrPaMMbl aHAJIOTHYEH
3aIyCKy IIPUKJAIHON ITPOTPAMMEI.

OcHoBHBIe GYHKIIUU YNRPAEBAAIOULUX NPOZPAMM:

1) okazaHue ITOMOIITY MPUKJIAJHBEIM U CUCTEMHBIM 00pabaThIBa-
IOIIM OporpaMMaM B MCHOJb3oBammm uMu pecypcoB BC. Ilpu
9TOM pasjInyaioT MH(GpOPMAIMOHHLIE, IIPOTPAMMHBIE W alllaparT-
HbIe pecypchl. JlanHaa GyHKIUA peanusyercsa Bo Bcex BC;

2) oGecrieueHvie 00HONONLH306AMENLCKOU MYLLIMUNRPOZPAMM-
HOCMU — OJHOBPEMEHHOE BBITIOJTHEHVE HECKOIBKUX TPUKJIATHBIX
1 (maIm) cuCTeMHBIX 00padaThIBAIOIIMX MOPOTPAMM B HHTepecax
OIHOTO TOJB30BaTENA. ITa (PYHKIIMS PeaauldyeTcs JIUIIb B MYJIb-
runporpaMMubIix BC. B 0fHOMIOJIb30BATEIECKUX OZHOIIPOTPAMM-
HBIX BC 9Ta QyHKIINA OTCYTCTBYET;

3) obecnieueH1IE MHO20TL01b306AMEALCKOU MY AbMUNPOZPAMM-
HOCMU — OJHOBPEMEHHOe BBLINOJHEHMEe HeCKOJbBKUX 00padaThbl-
BaIOIIUX HporpaMM (IPUKJIATHBIX ¥ CUCTEMHBIX) B MHTEpPEcax He-
CKOJIbKUX ToJib30oBaresyieii. JlanHaa QyHKIIUA peasusyeTcs JIUIIb
B MHOTOHNOJb30BaTeabcKux BC.

VYupaBisioniue CUCTeMHbBIE IPOrPAMMBI AEJNATCA Ha ABE T'PYII-
mel. mporpamMmMbl BIOS u mporpaMMbI OIepariioHHON CHCTEMBI.
BIOS — 6asoBas cucrema BBoma-BeIBoga. Cioma oTHOCATCS CHUC-
TeMHBbIe IIporpaMMbl, HaxoxsAmuecs B [I3Y (mocrosaHOM 3ammomMu-
HAIOIIEM YCTPOMCTBE). ITU IPOrpaMMbI BBHITIOJNHIIOT MHOTHTE (DYH-
K[y oOMeHa ¢ mepudepruiiHBIMI YCTPOMCTBAMY, YUACTBY S, TAKUM
00pa3oM, B BBITIOJIHEHUY IEPBOI M3 IEPEUNCIECHHBIX BBIIIEe (PYHK-
U YIIPABJIAIOIINX IPOrPAMM.

Onepayuornnasa cucmema (OC) — MHOKECTBO YIIPABIISAIOMINX
IIporpaMM, OpeJHA3HAYEHHBIX AJIA BHIIOJHEHUSA TPEX IIepeduc-
JIEHHBIX BbIIIe GyHKIni. [IpuMepoM 0ZHOIOIB30BATENIBLCKOM Of-
Homporpammuoil OC aBiaserca MS-DOS. IIpumepaMu OIHOIIOIb-
30BaTeJIbCKUX MyJbTuOporpaMMHBIX OC ABJAIOTCA pa3iUYHbBIE
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Windows. Omnepamnuonuasa cuctema UNIX aBisercs mpuMepom
MHOT'OIIOJIb30BATENIbCKOM CUCTEMBI.

IIpu paccMoTpeHN HOJIb30BATEILCKUX MHTEP(ECOB HEBO3MOMK-
HO oboiiTuch 0e3 moHATuA (aiina. B oTimumre oT MHOTHX APYTUX
00bexTOB, ympaBiasgemMblx OC, (aitabl «BUAUMBI» IJA IOJH30-
BaTeJs W HCIOJL3YIOTCS MM IpU (POPMUPOBAHUU CBOMX KOMAaH[
s OC.

CucremMubie
IIPOTrPaMMBbI
ObpabaTsIBaloIIye VYnpasiasiomiue
IIPOTrPaMMBbI IPOrpaMMbI
Ome HOHHBIE
JIuHrBHCTAUYECKHE L — BIOS pair
TIPOIECCOPBI CUCTEMBI

Puc. 5 — Knaccupuramus crucTeMHBIX IPOrPaMM

1.2. ®annbl

Bces nudopmanus, obpabareiBaemas BC, comep:kuTcs B Hell Ha
yerpoiictBax OII, BII, ycrpoiicTtBax BBOma-BeIBOAA. IIpu aTom Ha
JI000M M3 YCTPOHCTB MHMOPMAIINA XPAHUTCS B BUAE IJIUHHON
OMTOBOII CTPOKH, T.€. B BUJE MOCJEN0BATEJILHOCTH HYJIell U eIu-
Hui. JlJuHA OZHOM TaKOW OMTOBON CTPOKM MOMKET COCTABJIATH
muorue cothu rurabut (1 I'6ut = (1024)%). Tak rKax paboraTh C
TaKOM MJIMHHOM CTPOKOM Upe3BhIUAaiiHO HeymoOHO, TO OHA pasje-
JigeTcs HAa IMOMMEHOBAHHBIE YacTU PA3HOU IJWHBI, HasbIBaeMble
daiinamu. Bosee TouHOe ompeneseHne: (ailsi — YacTb IPOCTPAH-
ctBa HOocuTesa BII (pa3peIBHAA MU HeIpepPbIBHAA), KOTOPOU IPH-
CBOEHO MMs, YHUKaJbHOe I manuoii BC.

HNudopmaliusa Ha HOCUTEJe JeJUTCA Ha YacTu-(paiibl 0 CMbIC-
JoBOoMYy mpuHIUIY. Hampumep, oguH (aiia MOKEeT comep:KaThb
TEKCT MCXOIHOM IIPOrPaMMBbI, BTOPOl — ee 00'beKTHBIN MOAYJIb, a
TPeTuii — 3arpys3ouHbIil MOAyJb. KpoMme TOro, B OOJBIIMHCTBE
coBpeMenHbIX OC KaKaoe yCTPOMCTBO BBOJA-BBIBOJA TaKiKe
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cuurtaercs ¢aimom. Uro xacaerca OII, To mudopmalusa Ha Hei
IenuTcs He Ha (aiiabl, a Ha cerMeHThI. Tak Kak 3To pasOuenue Ha
CerMeHTBhI CKPBITO OT moab3oBaTesss BC, To oHO OymeT paccMoTpe-
HO HAMHU II03IKe.

IIpexxme uem oOCy:KaaTh MMeHa (PaiijaoB, PACCMOTPUM HeO0OJb-
IIYI0 KJIaccu(UKAIUIO UMeH 00beKTOB, HAXOAAIIUXCSA O] YIIPaB-
aeauem OC (puc. 6). B kauecTBe mepBoro npusHaka Kjaaccudura-
IIUM HKCIIOJb30BAaHO HazHaueHue umeHu. Ilonv3oeamenvckue
uMmeHa 060eKmoé NCIOIbL3YIOTCS IJIsT OOIIEHU MEXIY I0JIb30Ba-
resieM 1 BC, TO ecTh AJid peajmsaliuy I0Jb30BATEIbCKUX MHTEP-
tdeticoB. IIpozpammusie umena 06seKkmo6 WCIOJIb3YIOTCA IPU
peanusamuy CHCTEMHBIX IIPOrpaMMHBIX mHTepdeiicoB. Cucmem-
Hble UMeHa 00 6exmo6 nconabsyres camoir OC 11a CBOMX BHYT-
peuHux morpedHOcTei. CyIIecTBYIOT TaKiKe CMeIllaHHbIe MMeHa,
KOTOpbIe MOTYT OBITH OJHOBPEMEHHO U II0JIb30BATEILCKUMU, U
MIPOrPaMMHBIMHY MJIM TPOTPAMMHBIMY U CUCTEMHBLIME. B KauecTBe
BTOPOTO MpH3HaKa KJacCU(PUKAINY MMeH 00'beKTOB HCIOJIb3yeT-
csi hopMa MpeACTaBJIeHUS UMEHH — CHUMBOJbHASA WU YUCJIEH-
Has. Ilorb3oBaTesbCKUE MMeHA OOBIYHO OBIBAIOT CMMBOJILHBIMU,
a CHCTeMHbIE — TOJBKO YMCJIeHHbIMU. IIporpaMMHbIe TMeHa ObI-
BalOT CUMBOJbHLIMU U YNCJEHHLIMH. B manbHelIneM MbI OyaeMm
YacTO MCI0Jb30BAaTh JAHHYIO KJIacCU(UKAIIUIO NMEH.

Hmena o0bexTOB,
yupaBasgembrx OC

\

ITonb3oBaTeTbCKTIE IIporpammusIe CucremHBIE

CuMBOJIbHBIE YucieHHbIe

Puc. 6 — Kinaccuduranusa nuMeH o0'6eKTOB, yupasiasgeMbix OC

IIpuMeHUTENIBLHO K DAy CYIIECTBYIOT TPHU IIOJb30BATEIBCKUX
umenu. Hambosee KOpOTKOe M3 HUX — npocmoe uma Qaiina.
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910 M maer aiiay IoJb30BaTeNb IPU ero codganuu. OrpaHu-
YeHMs Ha BBIOOP IPOCTOrO MMeHU (haiija OmpeaesaioTCsa TUIIOM
ucnoabdyemoir OC. B mocTaTouHO CTapbIX OIEPAIlMOHHEIX CIHCTE-
MaxX MCHOJBb3yeTcs KOPOTKoe IIpocToe uMs (aiiiaa. Hampumep, B
MS-DOS (3a uckirouenueMm Bepcuu 7.0) AJIUHA IPOCTOTO UMEHU!
He MOJKET IpeBHIIIaTh 12 cuMBoJIOoB mo cxeme 8.3. Ilpu sTom mo
BOCBMU CHMBOJIOB MeeT CO6CMEeHHO0 ums (aiina, 10 Tpex CUM-
BOJIOB — pacutupenue umenu aiiia, oguH CUMBOJ — Dasiesu-
TeJIbHAS TOUKa. YacTb UMeHU JeBee TOUKY Ha3bIBAIOT TAKIKe N pe-
durcom umenu, a npaBee TOUKU — cyPPurcom umenu. B crapbix
Bepcuax UNIX maxcuMmanabHas AJHWHA IIPOCTOTO MMeHM (daiiaa
cocraBiaseT 14 cumBosoB. IIpu sToM 0OBIYHO HUKAKON CIMBOJI He
urpaer ocoboit poau B uMeHH (haiija (MCKJIIOUEHUEM SBJSIOTCSA
HEKOTOpbIE CHCTeMHBIe 00pabaThIBAIOIIE TPOTPAMMBbI, YUUTHIBA-
e TOYKy). B coBpemenHbix peanusarusax UNIX, a Takke B
MS-DOS Bepcuu 7.0 u B pasauuabix Windows mjimHAa TPOCTOTO
UMeHU (aiijga MO:KeT JocTUuraTth 255 cuMBOJIOB.

daiin ABIsAETCA JOCTATOUYHO KPYIIHOM efuHUIeH nHGOPMAIINN.
s ymobcTBa paboThl ¢ HUM OMTOBAs CTPOKA, o0pasyioinasa dai,
JIeJIUTCSA Ha YacTH, HAa3bIBaeMble 3anucamu. Tak KaK IIpu B3au-
mozericteuu ¢ BC moab3oBaTesb «He BUAUT» 3ammucu (aiiua, TO
MBI BepHeMCS K HUM IO03:Ke, Korga OyZeM paccMaTpuBaTh He
MIOJIb30BATEJNBCKUE, & TPOTPAMMHBIe MHTEP(EICHI.

B peanbuoit BC ogHOBpeMEHHO CYIIIECTBYIOT MHOTHE TBICSUU
daiiiaos. [as Toro 4TOOBI MOJB30BATENH MOT OPUEHTHUPOBATHCS B
ATOM «MODEe», UCHOJB3yeTCA (aiinosas cmpyrxmypa cucmemobt.
st moCcTpoeHUA TAKOW CTPYKTYPBHI IPUMEHSAIOTCS CIIeINAaIbHBIE
¢aiiabl, HadpIBaeMble kamanozamu (B Windows Karamoru Hasbl-
BawoTca nankamu). Kaxpgasa sanuch (aitaa-Karamgora comep-
JKUT cBegeHns: o6 ogHOM (aiiie, «3aperucTpUPOBAHHOM» B JaH-
HoM Karajiore. IIpumenurensHo kK UNIX sTa 3amuch BKJIIOUAET:
1) mpoctoe numsA Gaiiia; 2) YNCAeHHBIT HOMeD (haiija, UCIOIb3ye-
merit OC n1s mosyueHns YHUKAJIbHOTO nMeHu (aiiaa. Ecau daitn
«3aperucTPUPOBAH» B KaTajiore, TO T'OBOPAT, UTO MEKIYy KaTa-
JoroM u (paioM CYIIECTBYeT Hecmras céa3v. Ilpu sTom Kara-
JIOT ABJIAETCSA IO OTHOINEHHWI0 K (aiiiny podumenvckum xama-
020M.
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Tak Kak B KaraJjiore MOI'yT ObITb «3aPeruCTPHUPOBAHEI» HE TOJIb-
KO (ailyibl JaHHBIX, HO U KATaJOTH, TO HOABJSIETCSA BO3MOMKHOCTh
CBfBATH BCe (haiiIbl CUCTEMEI B eTUHYIO uepapxuieckyro (dpeso-
6udnyio) cmpyrmypy. IIpu sToM KOpHEM JepeBa ABJAETCS KOP-
Heaoll kamanoz. Ha cienmyroiieM ypoBHe AepeBa HAXOASATCA Te
daiiabl U KaTajgoTru, CBEJeHUsS O KOTOPBIX COAEPIKaTcAd B KOpPHE-
BOM Karajiore. AHaJOTMYHO KAaTaJOTU IIEPBOTO YPOBHA AepeBa
«IOPOKIA0T» (hailabl ¥ KaTaJord BTOPOTO YPOBHS U T..I.

B MS-DOS ¢aiimoBas CTPYKTypa CHUCTEMbI IIPEACTABISAET CO-
0oif He OZHO, a HECKOJBKO JEPeBLeB II0 UMCJIY JIOTHUECKUX IHC-
KoB. IIpu sToM KOpeHb KaKIoro AepeBa mmeeT uMsa «\» (obpart-
HBIH cier). IIpocToe mMs 000T0 APYroro Karajiora OTJINYaeTCsa
OT MMeHU OOBIYHOTO (paiiyia JaHHBIX T€M, YTO OHO He MOYKET MMETh
paciupeHnsa NMeHU.

ITons3oBarensr Windows mmeeT meso He ¢ peajbHOU (paiiio-
BOI CTPYKTYPOM CHCTEeMBbI, aHAJOTHMUYHOUN (haiIOBOM CTPYKType
MS-DOS, a ¢ BUpPTyaJIbHOH CTPYKTYPOIi, IpeACcTaBIAIOIIeH co0oi
enmHOe AepeBo. KopHeM 9TOTO MepeBa SIBJIAETCA BUPTYaAJbHBINA Ka-
raygor «Pabouuii crom». Ero moaxaramoramMu SABJAIOTCA APYTHe
BUPTYaJIbHBIE KATaJOTH, OAMH U3 KOTOPHIX («Moii KoMIbioTep»)
SABJIAETCS «POAUTEIEM» IJisT KOPHEBBIX KaTaJIOrOB JIOTUUYECKUX
JIVICKOB.

B UNIX daitioBass cTpyKTypa CHCTEMbBI IIpeACTaBJIAeT cO0O0M
enuHoe mepeBo. Ha puc. 7 mpuBeneH parMeHT aToro AepeBa. Kop-
HEeBOM Karajor mmeer mmsa «/» (upamoit cuerr). IIpocroe mmsa
JIIO0OTO IPYTOTo KaTajaora Hu4YeM He OTJIMYAETCS OT MMeHHU (daiiia
maHHBIX. B oraumunme ot MS-DOS u Windows, daiiioBas CTPyKTY-
pa B UNIX mpexcraBJiseT co00ii JepeBo ¢ mepeceueHusamu. Hamau-
yre TaKuX MepeceueHuii o0yCJIOBJIEHO TeM, UTO OAWH M TOT Ke
daiim Mo:KeT OBITH OSHOBPEMEHHO «3aperuCTPUPOBAH» HE B Of-
HOM, a B HECKOJIBKUX KaTajorax. IIpu sToM Bce KeCTKUe CBA3U
(aiiaa moHOCTHIO paBHOTPABHEI. ClIeICTBUEM DTOT'O ABJISETCS TO,
YTO OJS YHUUTOMXKEHUuSA (daiijaa Tpedyercsa YHUUTOKEHNEe 3aIlnceil
0 HeM BO BCEX €ro POAUTENLCKUX KaTajiorax.

ITocse Toro Kak BEI ycmerruHo Bomwtu B cucremy, UNIX Hazma-
YaeT BaM KaTaJOTl, «JOUYEpHHI» K Karajory home. B kKauecTse
MMEHM 3TOT0 KaTajora OOBIYHO WCHOJb3YEeTCsA JIOTUYEeCKOe MM
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moJaba3oBatesss, Hampumep Vlad. Temepr kKartamor vlad aBiasercs
KOpHEM BaIlieii coOOCTBeHHOI (hallIoBOM CTPYKTYPbhI, KOTOPYIO BEI
MOJKeTe «BBIPAIIUBATE» HA MPOTAKEHUU OTHOT'O MW MHOTHUX Ce-
amcoB paboTsl B cpege UNIX. (Ciremgyer 3alIOMHUTD, YTO YHUYTO-
JKaTh CBOM KOPHEBOM KAaTaJIOT H B KOEM CJIydYae HeJIb3sd.)

BousbmumM gocTonHCTBOM J11000I APEBOBUIHOM (PaiiIoBOI CTPYK-
TYPBI ABJSETCS TO, UTO OHA IIO3BOJIAET IIOJIBL30BATEJNIO He 3a00-
TUTBCS 00 YHUKAJIBHOCTU IPOCTHIX MMeH (haijoB. ITO 00bACHS-
erca TeMm, uro OC paboTaeT He ¢ STHMHU IIOJIH30BATEIbCKUMU
umenamu ¢aiyios, a ¢ nyramu. Hma-nymo ¢aiina, Ha3pIBaeMoe
TaKkKe abCcoNIOmMHbLM UMeHeMm Paiina, IpeacTaBiseT co00i moc-
JIe0OBaTEeJIbHOCTh BCEX MMEH, HauMHAas ¢ KOPHEBOTO KaTajaora u
KOHYAas IIPOCTBIM UMeHeM (aiina. ITpu sToM uMa KaKgoro mpome-
JKYTOYHOTO KaTajiora B MMEHU-TIYTU 3aBEPIIAETCS CUMBOJIOM «/»
nast UNIX uan «\» gna MS-DOS. Hanpumep, Ha puc. 7 aBa ¢aii-
Jia UMeIOT OfMMHAKOBOe IIpocToe nMs a.txt, Ho abCoJIIOTHBIE MMe-
Ha y Hux pasubie: /home/vlad/a.txt u /home/andrei/a.txt.

i

[ bin | [ dev | [ home | = = =
I I

[ viad | | andrei |

oty oo _ C)\

I:l — KaraJjor _ JKeCTKad CBA3b

Q _ (baﬁﬂ OAHHBIX — CHMBOJIMUECKAadA CBA3b

Puc. 7 — ®dparmenrt daiiaosoit ctpykTypbl UNIX
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B 1100011 KOHKPETHBIN MOMEHT BPeMeHU OAUMH KaTaJor B (aii-
JIOBOI CTPYKTYP€E OAHOIIOJIb30BATEIBLCKON CUCTEMBI ABJISETCA 0CO-
OeHHBIM. JTO MeKyuw,uil Kamaaoz. B MHOronoJb30BaTeIbCKOM
cucteme, Hanpumep B UNIX, y KaKI0r0o m0oIb30BaATEISA €CTh CBOM
TeKyImui Karanor. Eciau mcKoMBIZ (hailyl «3aperucTPUPOBAH» B
TeKYIIeM KaTajore, TO ero Mo:kXHo 3amaTsh 1 OC He ¢ IOMOIIIBIO
UMEHU-TIyTH, a H0Jb3ysCh ero npocThiM nMeneM. OC cama mory-
YUT UMA-IIYTh (paiina, COeIUHUB UMA-IIYTh KATaJora C IPOCTHIM
nuMeHeM Qaiiia.

Ecau agpecyemblii (haily IBISETCA KIIOTOMKOM>» TEKYIIIEro Ka-
Tajiora, TO B KauecTBe UMEHH 3TOro (haija MOMKHO MCIOJIb30BAThH
«CMellleHre» OTHOCUTEIbHO TeKyINero Karajora. Takoe mMOJb30-
BaTeJNILCKOe UMsA (haiijia Ha3bIBACTCSI OMHOCUMENbHbLM UMEHEeM.
Hampumep, ecyiz TeKyITUM KaTaJoToM sBJjsercsa /home, To samu-
caHHOe BbIIle MMA-TYTh (aina /home/vlad/a.txt moxxer OBITH
3aMeHeHO 0osee KoporkuM umeneM Vlad/a.txt. Obparure BHUMA-
HIe Ha OTCYTCTBHE B Hayaje 3TOr0 MMeHH cuMmBoJja «/». Ero Ha-
JINYME BCErZa TOBOPUT O TOM, UTO 3aIMMCAHO IIOJHOE UMSA-IIYTh.

OOIIeTPUHATO UCIIOJIb30BATh AJIsI 0003HAUEHUA TEKYIIero Ka-
TaJI0Ta CUMBOJI «.», a IJifd 0003HAUEHHUSI POAUTEIHLCKOT0 KaTajora
(II0 OTHOIIIEHUIO K TEKYIIEMY KaTajaory) — «..». Hanpumep, ecian
TeKYIIUM KaTajioroMm sBiaserca /home/vlad, To gia saganusa daii-
Jga /home/andrei/a.txt mosabp3oBaTe b MOMKET UCIOJIB30BATH OTHO-
cureabHOe mMa ../andrei/a.txt.

OcobeHHOCTBIO (haMJIOBOM CTPYKTYPhI B MYJIbTUIIPOTPAMMHOMN
cucTeMe fABJIETCA HalWUYue CHMBOJHUUYeCKuX cBsseii. Cumeo-
auveckan céa3v (B Windows — apawslk) —clenuatbHBIN daii,
cozepiKaIIuil I0JMIb30BaTeIbCKOe UM APYTroro — IiejieBoro (aiti-
jga. Hampumep, Ha puc. 7 ¢daitn syma.txt saBisgerca CUMBOJIHAYE-
cKoii cBA3bI0 ¢ (aiimom a.txt. To ecth comep:KuUMBIM (aiina
syma.txt asuserca /home/viad/a.txt. CumBoanuecKas CBA3b UC-
TOJIL3YeTCA AJIA KOCBEHHOU aapecaruu 1ejaeBoro daiiaa. ITpu sTom,
3a7laB B KOMaHJie IT0JIb30BATEIbCKOTO UJIM IIPOTPAMMHOTO MHTED-
(deiica UMA CUMBOJHNUYECKON ¢BsA3U, MBI 3acTaBuUM OC BBITTOJIHUTH
TpedyemMoe meiicTBMe HAaJ IleJIeBRIM (paiiioM, HAIIPUMEDP BBIITIOJI-
HUTH co3maHue 9Toro (aiina. HekoTopble 13 KOMaHJ «HE CJIETYIOT
CUMBOJIMYECKOM CBA3MU» U BHITOJHAIOT 3alaHHOe AeficTBUe He HaJ
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IeJieBBIM (paiiyioM, a HaJ caMoii CUMBOJIMUYECKOU cBaA3bi0. [Ipume-
poM ABJsIeTCSA KOMaHIa yaaneHusA daiia.

Kpome nepeuricieHHBIX BhINIEe TUTIOB (aiiioB ((aiijioB JaHHBIX,
KaTaJIoTOB, CUMBOJIMUECKUX CBsA3ell) Jitobasa coBpemenHas OC umeer
erie oauH TUI (HalioB — (palabI-yCTPOMCTBA, HAa3bIBaeMEbIe TaK-
Ke cneyuanvibimu paitnamu. Hamuuue Takux (aiinoB 1mo3Bo-
JISIeT U IIOJIb30BATEII0, 1 IIporpaMMaM padoraTh ¢ mepudepuiiubI-
MU YCTPOMCTBAMU MOYTH TaK Ke, Kak U ¢ (aiimaMu JaHHBIX. Ecin
B OJHOIIPOTPAaMMHO# cucteMe, Hanpumep B MS-DOS, mpukian-
Has OporpamMMa MOKEeT B3aumMOoJercTBoBaTh ¢ IIY He TombKO ue-
pes (daiimoByIo cucTeMy, HO U uepes apaiiBepsl MS-DOS, BIOS, a
TaKKe HANPSIMYIO Uyepe3 HMOPTHI, TO B MYJbTHUIPOTPAMMHOI CHC-
TeMe TaKas «POCKOIIb» HemomyctuMma. B UNIX cmemuaiabHBIE
daiiasl HaXoAATcA Wau B Karajore /dev, mim B ero AOUYEePHUX
KaTajioraXx. 3aMeTHM, UTO B KAUeCTBe «KYCTPOMCTB» MOTYT BBICTY-
maTh He ToJbKO Hacrosmue I1Y (yerporicTBa BBoma-BeiBoxa u BII),
HO u obaactu OIl u BII. IIpumeps! cienmuaabHBIX (PAAIoB:

/dev/fdO — guckoBog rmOKUX OUCKOB;

/dev/Ip0 — mapasnensubIi mopt O;

/dev/tty00 — mocaenoBarenbHBIN TopT COMI,

/dev/rz0a — nepssoiii (a) paszaen mepsoro (O) sKecTKOro AMCKa;

/dev/kmem — nuneltHas supryanbHaa OII agpa OC.

B xarajore /bin maxomsarcs mambojee YacCTO WCIIOJIL3yeMbIe
yruauTbl UNIX. HecMoTpss HA TO UTO YTUJINUTHI He SBJISIOTCS Ua-
ctpio OC u paccMaTpUBaOTCA €10 KaK OOBIUHBIE IPUKJIAgHEBIE ITPO-
rpaMMbI, UX PAcCMOTpeHUe OyAeT IMOJIE3HO HaM II0 CJIETYIOIINM
COO0PaAKEeHUAM:

1) ¢ TOUKM 3peHus PAJOBOrO II0JIHL30BATENs (He IPOrpaMMIUC-
Ta) YTUJINTHI ABJIAIOTCSI HeOTHeMJIeMoi yacTbio BC;

2) paccMOTpeHMe YTUJIUT HO3BOJISAET Jydlile BuieanTs camy OC;

3) mpakKTUUecKoe TpUMEHEHNEe HEKOTOPBHIX YTUJIUT IIO3BOJISET
BBISIBUTH MHOTHE CBOMCTBa mcmoab3yemoir OC.
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1.3. YTunuTtbl

1.3.1. 3anyck ytunut

Kak ormeuasiochk pamee, OCHOBHOM (hYHKIMEH YTUIUTHI SABJISA-
eTcsa mepexHoc mHopMmaruu B mpenenax BC. IIpu paccmorperHun
KayKI0M KOHKPETHOM YTUINTHI I0Jb30BaTe/d CUCTEMbI NHTEPECy-
0T PYHKIIUY 3TOH YTUJINUTHI, a TaKKe ee UM, UCII0Ib3yeMoe IJIsd
mmepenavyy B CCTEMY Uepes IOJIb30BaTeIbCKUH MHTep(delic B Kaue-
crBe Komauael ansa OC. IIpu pabore ¢ cucremoir UNIX oO1umii
¢dopMaT TaKkoU MMOJb30BATEJIBCKON KOMAaHALI CIEIYIOITII:

uma [prazu] [@aiiavi],

rae:

1) kBagpaTHBIE CKOOKM 3aKJIIOUAIOT Heo0sI3aTeJbHYI0 YacTh
KOMAaH[IbI;

2) ums — TMOJB30BATENBLCKOE MMSA HCIIOJHsIeMoro aiija, co-
JIepiKallero 3arpy304Hblil MOAyIb (MAIIUHHBINA KOX) YTUJIUTHI,

3) ¢aiinbt — nmeHa aiyioB, HaJ KOTOPBLIMU YTUJINTA BBIIIOJI-
HfAET CBOM JelicTBus. Pazianuaior 6xX00Hble (paiinbt, nHGOPMAIIT
13 KOTOPBIX (M MHPOPMAIUA O KOTOPHIX) UCIOIb3yeTCA YTUIU-
TOIi B KAUuecTBe ee MCXOAHBIX JAaHHBIX, a TaKiKe 8btX00HbLEe (ail-
Abl, B KOTOPHIE YTUJINTA IIOMEIaeT Pe3yJbTAThl CBOeil PaboTHI.
ITo ymoauauuio GOJBIIUHCTBO CUCTEMHBIX YTUJIUT HCIOJL3YeT B
KauecTBe BXOAHOro (haiija KJIaBUATYPY, a B KauecTBe BBIXOIHOI0
(daiina — sKpaH. ITH ycTpoiicTBa (M COOTBETCTBYIOIIUE UM (aii-
JIBI) YaCTO HA3LIBAIOT COOTBETCTBEHHO CMAHIAPMHbBLM 66000M U
cmandapmHvlm 6bL6000M;

4) ¢prazu — KBOUYHBIE TTAPAMETPHI KOMAHABI, YTOUHAIOIINE Jei-
CTBUE, KOTOPOe JOJKHA BHIMIOJHUTD 3allycKaeMas yruanra. @jar
3a7laeTcsI CBOMM MMEHeM M3 OZHOI OYKBbBI, KOTOPO# IIPeaIIecTBY-
eT cuMBOJ «—». Hekoropele (arm yTOUHAIOTCS CBOMMM IIapa-
MeTpaMu, KOTOPbIe OTAESIOTCS OT UMeHHU (iara mpodeIamMu.

Hu:xe mpuBoauTCS KPaTKOE OIMUCAHUE YTUIUT, UCII0Jb3yeMbIX
ImoJb3oBaTe aMu omnepanuonHou cucreMbl UNIX mis paboTel ¢
daiinamu. Ilocie MeHN KaKI0W YTUINTHI B CKOOKAaX MPUBOIUT-
csd HasBaHMe aHAJOTMUYHON MU OJu3Kol koMmaHasl B MS-DOS.
PaccmaTrpuBaemMble yTUIUTH MOYKHO PasObuTh Ha rpynnbl: 1) pado-
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Ta ¢ (aiJoBON CTPYKTYpPO# CHCTEMBI; 2) cO3ZaHMe KaTajJoroB U
aHaIU3 UX COAEpP:KMMOro; 3) KOMpOoBaHUe, IIepernMeHOBaHUe U
nepeHoc (QaiyioB; 4) yHUUYTOKeHUEe (PailjioB 1 KaTajoros; 5) pado-
Ta ¢ TeKCTOBOU MH(MopMaIiueii; 6) mouck maHopManuu; 7) Brgadua
cupaBouHON mH(pOpManuu; 8) YIPOIIeHWEe II0Jb30BATEIbCKOT0
uHTepdeiica. YTUINTBI, YIACTBYIOIIE B 00eCIIeUueHN Y MHOT'OIIO b
3o0BaTeJbCcKoil padorel BC, OyayT paccMOTpPeHBI B APYTUX pas-
Iesax.

1.3.2. YTunutbl gnsa paboTbl ¢ annoBon CTPYKTypoun
CUCTEMbI

IlepBass BaskHas 3amada, KOTOPYIO HEOOXOAMMO PEIIUTh
Ipu uU3yueHUU J00oro sa3nika ympasiaenus OC, — ocBoenme
KOMAaH/[, IIpeaIHasHAUeHHBIX JJIs padoThI ¢ (halIOBOM CTPYKTYPOI
CHCTEMBI.

1. BeiBog abCcoII0OTHOTO MMEHHU TeKyIero karajora (B8 MS-DOS
OTCYTCTBYeT, TaK KaK 9TO UM ABJIAETCA YACTHIO IIPUTJIAIITCHU K
BBOJIY KOMaH[IbI):

pwd

Iro Hambosee mpoctas komauga UNIX, xoropas He mMeeT HU
oxHOro mapamerpa. Kax u apyrue KOMaHAbI, OHA BBOAUTCS IOJb30-

BaTesieM B orBeT Ha npurJamierne UNIX (a Tounee shell) B Buzge
cuMBOJIA «PB».

IIpumep
$ pwd <Enter>

/home/vlad
$

rae <Enter> — KJiaBuima, HasKaTHe KOTODOU 3aBeplliaeT BBOI Te-
KYIIel CTPOKYU CUMBOJIOB. [lajee MBI OyIeM OITyCKATh 3alIUCh 3TOM
KJIABUIIIM, IIpeAIoJaras, 4To BCAKas KOMaHIHAas CTPOKAa, KOTO-
POl ImpeAIIecTBYeT IpUraalienne «$», JoJKHA 3aBepIIaThCa Ha-
JKaTueM dTOU KJIABUIIIU.

2. 3ameHa Tekyirero Karanora (B MS-DOS — cd):

cd [kamaanoz]
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Eciu xarajor omyIeH, TO TEKYIIIMM KAaTaJOroM CTaHeT KOp-
HEeBOIl KaTaJloT IIoJJepeBa KaTajJoroB AAHHOTO II0Jb30BaTessd
(manpumep, Karamor vlad na puc. 7).

Nmsa xkaramgora MoxKeT OBITH KaK a0COJIOTHBIM, TaK M OTHOCH-
TeJbHBIM. EcJIu B Hauajie OTHOCUTEJILHOTO MMEHHU KaTajiora 3armu-
CcaTb CHMBOJIBI «~/», TO CMeIleHIe HOBOT'0 TEKYIIIero KaraJjora
BBIUKCJISIETCSA OTHOCUTEIHLHO KOPHEBOTO KAaTajlora JaHHOTO II0Ib30-
Baress. Eciu B KauecTBe MMEHM KaTajora 3aZaThb CUMBOJBI «..>»,
TO HOBBIM TEKYIIIUM KaTAJIOTOM CTAHET KPOAUTEJb» AeliCTBYIOIIe-
r'o TEKYIIero Karajora.

Haunas yruaura He umeert ¢uaros. K sromy mobaBum, uro cd,
BOOOIIe-TO TOBOPs, He ABJISETCS YTUJIUTON B IIOJHOM CMBICJIE
ATOTO CJIOBA, TaK KaK OHA CYIIIeCTBYeT He B BHUIE OTAEJbHOIO
ucnosusgeMoro (Gaiina, a B Buge noamporpammbel OC (TouHee ee
uHTepuperaropa Komaum). Ilomo0Hoe CBOMCTBO 00YyCJIOBJIEHO He-
OOJIBITMMY PasMepaMu TaHHON HOAIPOTPaMMBbl U [JIS II0Jb30Ba-
treasst BC He 3ameTHO.

IIpumepsnr:

a) $ pwd 6) $ pwd
/homel/vlad/1l /home/vlad
$ cd cd 11
$ pwd $ pwd
/home/vilad /homel/vlad/11
$ $

B) $ pwd r $ pwd
/home/vlad/11 /homel/vlad/11
$cd .. cd ../.
$ pwd $ pwd
/home/vlad /home
$ $

B npumepe (a) mapamerp y komauab! cd omyiiesn. B atom ciry-
Yae TeKYIIUM KaTaJorOM CTaHOBUTCA KOPHEBON KaTaJjor IoAje-
peBa KaTaJIorOB JaHHOTO II0JIb30BaTe s (B IpUMepe 9TO KaTajor
vlad). B mpumepe (0) IPOMCXOAUT CIIyCK» B MOAKATAJIOT TEKY-
mero xKarajora. B mpumepe (B) IPOMCXOAUT «IIOABEM» Ha OXWH
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YPOBeHB (hailioBOI CTPYKTYpPHI, a B mpuMepe (I') — cpasy Ha ABa
YPOBHS.

HobaBuM, uTO 3amaHme abCOJIIOTHOTO MMEHM ITO3BOJISET Clie-
JIaTh TEKYIIUM JII000I KaTaJior. OTO Ke MOKHO CAeaTh, MCIOJb-
3ysli B OTHOCHUTEJBHOM WHMEHM CHMBOJBI «..». OTHOCHUTEIbHOE
nMs 0e3 9TUX CHMBOJIOB IO3BOJAET 3a4aTh TOJIBKO KaTaJIor, SIB-
JAIONINHCSA IPAMBIM IIOTOMKOM [IeHCTBYIOIIEro TEeKYIIero Ka-
TaJaora.

3. BeiBog comep:xkuMoro KaraJora Ha sKpaH (B MS-DOS — dir):

Is [kamaaoz uau gaiinve]

Ecsiuz mapamMeTp OMyIIeH, TO HA 9KPaH BHIBOAUTCS COAEPIKIMOE
TeKYIIero Karajora B ajhaBUTHOM HOpPALKe, MHAUE — COMEPKIU-
Moe 3aJaHHOro Karajora. Eciu 3aganbl uMeHa (aiiaos, TO Ha 9KpaH
BBIBOAATCS CBeleHus 00 aTux (ailmax, ecan MX UMeHa MIPHUCYT-
CTBYIOT B TEKYIIIEM KaTaJiore.

Haunas yrunurta nmeet 23 duiara. IIpuBemeM TOJIBKO HEKOTO-
pble U3 HUX:

1) —R — peKypCUBHBIN BBIBOJ IIOAKATAJIOTOB 3aJaHHOI'0 KaTa-
Jiora;

2) —F — momeTuTh MCIOJHAEeMbIe (PAaMJIbI CUMBOJIOM «*», Ka-
TaJIOTM — CHMBOJIOM «/», & CUMBOJINUECKHE CBA3N — «@»;

3) —I — BBIBOA HauboJiee moaAPOOHON MH(pOPMAaIUu O (haiiax;

4) —a — BBIBOJ CIIUCKA BceX (pailyioB 1 IMOAKATAJIOTOB 3aaHHO-
ro Karajora (II0 YMOJUAHWIO MMeHa, HaUMHAIOIIecs ¢ CMMBOJIA
«.», HE BBIBOASATCS).

B mpocreiitiiem cayuae KoMaHAa He COAePKUT (PJIaroB 1 IO3BO-
JIeT BBIBECTU JUINL MMeHa (aiijoB (B TOM 4YuCIe U IIOZKAaTa-
JIOTOB).

IIpumepsrt:

a)$ls 0) $ Is file
a.txt bl file prog file
$ $

Ecnu B mpumepe (6) TeKyIIuii KaTajaor He coAep:KaJj ObI 3aImpa-
IMUBaeMblii (haii, To Ha SKpaH ObIIO OLI BEIBEZEHO CO0DIIeHe 00
OTCyTCTBUM TpebdyeMoro daiiia.
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4. Cosmanue HOBOrOo Karajora (karamoro) (B MS-DOS —
mkdir):

mkdir kamanozu

Nmena co3gaBaeMbIX KaTaJOTOB MOTYT OBITH 3aJaHBI B JIIOOOM
BHUe. IIPOCThIe, OTHOCUTEIbHEIE, a0COIOTHEIE.

OpuH u3 GJaaroB JaHHON YTUJIUTHI:

—Mm — co3JaTh KaTajor C 3aJaHHBIM PEKUMOM OOCTYyIIa.
Pexxumbl gocTyma OyayT pacCMOTPEeHEI B moapasn. 3.2.

IIpumepsr:
a) $ls 6) $ pwd
1 22 prog /homel/vlad/111
$ mkdir 333 $lIs ..
$Is m afl
1 22 333 prog $ mkdir ../222 ../333
$ $lIs ..
m 222 333 a fl
$

5. Y najneHue KaTajoros:
1) ynanenue mycTeix Karamaoros (B MS-DOS — rmdir):

rmdir kamanozu

IIpumenenue sTo¥ KOMaHABI aHaIOrMUHO KoMaHae mkdir, xorsa
ee IeyicTBUE IMIPOTUBOIIONIOKHO. [laHHAA KOMaHIa MOKET YHUYTO-
JKUTH KaTaJIor TOJIbKO B TOM CJyYae, €CJIM OH He COAEP:KUT daii-
JIOB U OLKATAJIOTOB;

2) ynanmeHue Jo0bIX KatauoroB (B MS-DOS — deltree):

rm —r kama.Jsaozu

HaHnHas KoMaH/Ia BBITTOJHUT yAaJieHNe 3aJaHHOr0 KaTajiora u
BCEX cojiepsKaImxcsa B HeM (ailyioB 1 mogKaTaoros. Jpyrue diaru
STON KOMAHILL:

—f — ynanenue ¢daiinoB (mogkaraaoroB) 6e3 3ampoca MOATBEP-
JKICHUS;

—i — o0s3aTeJbHBIN 3aIpOC MOATBEP:KIACHUS HPU yIaJIeHUU
Kaskgoro (aityia (mograrasora).
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IIpumepsr:
a)$ls 6) $ pwd
1 22 prog /homel/vlad/111
$rm —r 1 prog $Is
$Is m afl
22 $rm-—r ./fl ./Ja
$ $Is
m
$

O6paTuM BHUMAaHWE, UYTO HEJb3S YHUUTOKHUTH KaTAJOT, €CJId
OH SIBJISIETCSA B JaHHBIN MOMEHT TEeKYIIUM KaTajorom. Hampumep,
B mpuMepe (0) HeJNb3s 3aaTh UMA YHUYTOKAEMOr'0 KaTajaora KaK
«../111».

6. KonmupoBaHue comep:XKUMOro OJHOI'O KaTajiora B KauecTBe
comep:KuMoOro apyroro karauora (8 MS-DOS — xcopy):

Cp —r kamanoz_1 xamanoz_2

B xauecTBe mepBOro mapamMerpa KOMAaHILI 3allMCHIBAETCS MM
KaTaJiora-uCTOYHNKA, a B KauecTBe BTOPOTO ITapamMeTrpa — UM
KaTajiora-pueMHIKa.

Konupopanue mpousBoguTcsa peKypcuBHo. To ecTh eciu Karta-
JIOT-UCTOUYHUK WHMeeT MOJKATAJOrH, TO MX COAEPIKMMOEe TaKKe
OyzeT ckomupoBaHo. IIpu sToM KomupoBaHme Kaskaoro daitaa (mos-
KaTajora) o3HAUYaeT CO3JaHMe Ha AUCKe HOBOW (hM3UUYECKOH KO-
nmu (Qaitia (mogKaraaora), MMeIel TaKoe e IIPOCToe UM, UTO
U KonmupyeMmblii (aitn (mogkarasor). B Tom ciyuae, ecau B Kara-
JIOTe-TIpUEeMHIKEe yiKe CyLIecTByeT (aiin (IIogKaTaaor) ¢ TaKuM
’Ke IPOCTBIM MMeHeM, UTO M KOIMHUPYeMbIH, TO HmpeKHUH Ghaita
(mogkarasor) OyaeT YHUYTOMKEH.

1.3.3. YTunutbl ana paboTbl
C TeKCTOBOM MHdopmMaLmen

1. BeiBog TexcroBoro daiisna Ha sKpaH (B MS-DOS — type):
cat [gaiinvt]

HanHas yTUJIUTA BBIBOAUT HA SKPAH COAEPIKUMOE BCEX TeK-
CTOBBIX (haiiyIoB, 3aJaHHBEIX B KauecTBe ee mapaMeTpoB. IIpu sTom
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COIepP:KMMOe BBIBOAUMBIX (hailjioB Ha sKpaHe HUKAK He pasfesis-
ercd. Ecau Hu ogus u3 (aiioB He 3aJaH, TO HA 9KPAH BHIBOAUTCS
IIOCJIeJOBATEILHOCTD CUMBOJIOB, BBEJ€HHAS C KJIaBUATYPhI (HAIIOM-
HUM, YTO KJIaBHaTypa — ToKe (daitn). Brox ¢ KiaBuaTypsl 6yaer
BBITIOJHATHLCS TaK:Ke B TOM CJydae, eCJM BMeCTO JII000r0 MMeHH’
(aitna 3anucan cuMBOJ «—>». [/ 3aBepIlieHns BBOAA CUMBOJIOB C
KJaBUATYPHl CJeJyeT OJHOBPEMEHHO Ha’KaTh ABe KJABUIIIU:
<CtrI>&<D> («koHert, (aiima»).

IIpumepsr:

a) $ cat fa 0) $ cat fa—fb
aaaaaaa aaaaaaa
$ catfb XXXXXXX
bbbbbbb XXXXXXX
$ cat fc YYYYYYY
ccceecce YYYYYYY
$ cat fa fb fc <Ctrl>&<D>
aaaaaaa bbbbbbb
bbbbbbb $
ccccece
$

B npumepe (a) cuauasa BEIBOAUTCA comep:rumoe (aiios fa, fb,
fc mo ormenbHOCTH, a 3aTeM BMecTe. B mpumepe (6) Ha sKpaH
BBIBOAUTCSA TO Ke comep:kumoe (aiinos fa u fb, uro u B mpumepe
(a). Mexxay aTuMu ABYMsA BBHIBOZAMM Ha 9KPaH BHIBOAUTCSA TEKCT,
HaOpaHHBINA Ha KJaBuaType. J[laHHBIN TEKCT COCTOUT U3 JBYX CTPOK:
KXXXXXXX» U «YYYYyyy». [lociie HaykaTus KJABUIIKH, COOTBET-
CTBYIOIEH CHUMBOJIY «X» HJH «Y», MBI TYT K€ BUAMM Ha dKPaHe
ero nzobpakeHne — «dx0» cuMBoJja. Ilocie Toro kaxk HabpaHa BCs
cTpoka M Haskara <Enter>, Ha sKpaHe OIATH MOABJAETCI M300-
pasKeHMe 3TOUM CTPOKHU. ITO PE3yJabTAT AESATEJTbHOCTH HPOTrPAMMAbI
cat, koTopasi BEIIIOJIHSAET BBIBOJ CTPOKH, He JOKHUIasACh 3aBepIie-
HUS BXOIHOI'O TEKCTa.

ITocse Toro Kak HabOpaH BeCh TEKCT, OJHOBPEMEHHO CJIEHYeT
HaXaTh ABe KJjaBuinu. <Ctrl>&<D>. O6paruTe BHUMaHNE, UTO
9TH KJIABHUIIHK CJeyeT Ha)KUMaTh He B KOHILE ITOCTAeIHell CTPOKU
BBOJMMOI'0 TEKCTa, a B HauaJie CJIeAyIolleil CTPOKU, TO eCThb IOcJIe
Haxkatusa <Enter>. Biarogaps sToMy CHUMBOJ «KOHEI CTPOKI»
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OyzeTr moMeIlieH B KoHeIl Halero ¢aiija (HalloOMHUM, YTO KJaBua-
Typa 1 dKpaH — Toxke (aitibl). [losToMy BBEIBOJ Ha 9KPaH CJIEOY-
romero (aiiaa (B mpumepe 3To fh) HauHeTCsT ¢ HOBOI CTPOKH.

2. BeiBoz cTpoKM cMBOJIOB Ha 3KpaH (B MS-DOS — echo):

echo cmpoxa

Kak u xomanzga cd, mamHas KOMaHAA BBIIOJHSETCA HE OTAEeJb-
HOII YTUJINTOM, a moAIporpaMMoi nHTepmnperaropa komaug OC.

IIpumepsrt:

a) $ echo “Good morning!“ 6) $ echo Good morning
Good morning! Good morning!
$ $

B npumepe (a) BEIBOAMMAA CTPOKA CUMBOJIOB 3aKJIIOUEHA B JBOM-
HbI€ KaBLIUKM, HAJTUYKUE KOTOPHIX TPeOyeT BOCIIPUHUMATE CTPOKY
CHMBOJIOB B KauecTBe eIMHOr0 IIapaMeTrpa KoMauasl echo. B mpu-
mepe (0) TaKUX KaBBIUEK HET, W MOJTOMY CTPOKA IIPEACTABJSIET
coboii 1Ba mapamerpa. Ha pe3yabTaT BBEITIOJHEHUA KOMaHABI echo
MoJ00HOe pas3jnuumne He BJIMSET.

3. BerBox TeKcTa, BBOAMMOTO C KJIaBUATYPHI, HA SKPAH 1 OJJHO-
BpPEeMEeHHOe KOIMUPOBaHME 3TOTO TeKCTa B 3aJaHHBIA (aita (daii-
JIBI):

tee gatiavt

OpuH 3 GJaaros 9TOi KOMAaHIbI:

—a — 3ammuch TeKcTa He B HavaJo (aiina (mpu sToM daila co-
37aeTcs 3aHOBO), a ero fo0aBJieHre B KOHEIT CYIIIeCTBYIOIIero (aitia
(dpaitnos).

IIpumepsr:

a) $ cat f1 0) $ cat fa
aaaaaaa XXXXXX
$ catf2 $ tee —a fa
bbbbbbb VYYYYYY
$ tee f1f2 YYYYYYY
cccecce <Ctrl>&<D>
cccecece $ cat fa
<Ctrl>&<D> XXXXXX
$ cat f1 f2 YYYYYYY
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cccecece $
ccceece
$

B mpumepe (a) BBeJeHHas ¢ KJaBUATYPHI CTPOKA TeKCTa
«CCCCCCC» 3allicaHa B KauecTBe HOBOTO coaep:xumoro (aiimos fl
u f2. Hanmnune Ha sKpaHe ABYX TaKHX CTPOK OOYCJIOBJIEHO TEM,
YTO OJHA U3 HUX IIPEJCTABJSIET CO00H «9X0» BBEIEHHBIX CHMBO-
JIOB, a BTOpasA ABJSIETCSA OJHUM U3 PEe3yJbTATOB BBITIOJIHEHUA KO-
MaHIBI tee.

B mpumepe (6) 3amanme B KomaHge tee ¢ara —a mpuBeso K
TOMY, YTO BBeJeHHAs C KJAaBUATYpPHI CTPOKA ObLia mobaBjeHa K
IIpe:KHeMy comep:kuMomy (aiina fa.

4. Co3manne HOBBIX TeKCTOBBIX (DaMJIOB 1 KOPPEKTHUPOBKA CY-
mecTByomux. Jlaunay0 (GYHKIINIO BBITOJHSIIOT YTUJIATHI, HA3BI-
BaeMble mekcmossvimu pedaxmopamu. IIpumMepsl TEKCTOBBIX pe-
IaxkTopoB: ed, ee, sed, vi (TekcToBBIH pegakTop B MS-DOS — edit).
B xkauecTBe mpuMepa mpHBeAeM BBIZOB pemakKTopa sed:

sed [@atiavt]

HaHHBIA peJaKTOP pedakTUPyeT 3aJaHHbIe B KoMaHae (hanjbl
IIOCTPOYHO, OT MEHBIITX HOMEPOB CTPOK K 0OJBIINM, 0€3 BO3Bpa-
Ta K paHee IPOIIeHHBIM CTPOKaM. PefaKTHpOBaHMNE CTPOK IIPO-
M3BOJUTCS COTJIACHO KOMAaHIaM peJaKTHPOBAHUA, 3aJaHHBIM OJ-
HUM U3 IBYX CIOCOOOB:

1) B xauecTBe mapaMeTpoB ¢iara —e;

2) KOMaHIBI PeTaKTUPOBAHUA COepKaTcA B (haiiie, MM KOTO-
poro 3azaHo B KauecTBe mapamerpa ¢uara —f.

Ecau vHu omHO mMa (daiisia B KOMaHIe He 3aJaH0, TO II0 yMOJIda-
HHUIO BXOZHBIM (haiijIoM cuuTaercs Kiasuarypa. Habupaemble HA Hel
CTPOKM M OyAYT IIOABEPraThbCA PeJaKTHUPOBAaHUIO. B aToM ciyuae
IIPOU30HIET CO3MaHIe HOBOTO TEKCTOBOIO (paiiia, KOTOPEI C TOMO-
11b10 mHTepIperaropa Komaua OC MoskeT OBITH 3aIIMCaH Ha JUCK.

Bosee mompoOHO pemakTop Sed paccmaTpuBaercs B IIOI-
pasn. 7.3. B moapasz. 8.2 paccMaTpuBaeTCs elre OAUH TeKCTOBBIM
pemaxTop — ed.

5. CoprupoBka u cauanmue ¢airiaos (B MS-DOS — sort):

sort gatinoe
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Eciu ¢uaros HeT, TO JaHHAsS KOMAaHIa BBIMIOJHSET CAUSHUIE
IepeuYncJIeHHLIX (paiiaoB B equHbIi (aita. IIpuueM CTPOKH 5TOTO
(daiina copTupyoTCa B JeKcorpaduueckoMm mopanke. Ilo ymorua-
HUIO Pe3yJIbTAaT BBIBOAUTCS HA SKPaH.

IBa ¢uiara sToii KOMaHIHI:

—U — IpU HAJUYUU HECKOJbKUX OJUHAKOBLIX CTPOK Pe3y.Jib-
TaT COAEPIKUT TOJHKO OJHY CTPOKY;

—O0 ¢halin — BBIBOJ pe3yJibTaTa JesiaeTcsA He Ha SKpaH, a B 3a-
TaHHBIN (aii.

6. Ilouck daitmoB (B8 MS-DOS — find):

find kamaaoz [@prazu]

HaHHas yTHINTA OCYIIIECTBJIAET HOUCK (ailjioB B IOIaepeBe
GdaitIoBOl CTPYKTYPEI, KOPHEM KOTOPOTO SABJIAETCA 3aJaHHBIN
KaTaJjior. ¥YCcJ0BUS IOMCKA 3aJal0TCA C MOMOINLIo ¢aros. B or-
JuYne OT paHee IePeUYNCIeHHBIX YTUIUT (Jiaru 3aaioTCsa B KOH-
e KOMaHAbI. VI3 BceXx MHOTOUMCIeHHBIX (hJlaroB 00paTUM BHUMA-
HUe Ha [IBa:

1) —type mun — mouck (aijaoB yKa3aHHOTO TUIIA. APIyMeHT
mun MOXKeT IPUHUMATD cjaeAyoIiine suaueHusa: b (daitn — 6aou-
HOe yCTPo#CcTBO), C ((hails — cuMBOIBbHOE yeTpoiicTBO), d (daita —
katasor), T (oOwsrunsit daitn), | (dpaita — cuMBoIMUECKasa CBA3D),
p (daitn — mMeHOBAHHBIN KaHAJM);

2) —hame umsa — mouck (aijaoB ¢ YKa3aHHBIM UMEHEM.

B oxgnoii komanzge find Mo:KHO 3a7aTh HECKOJIBKO YCIOBUH II0-
HUCKa, COeIUHUB UX IIPU ITIOMOIIY CJEeAYIONINX JOTUUECKHUX OIepa-
TOPOB:

—a — joruueckoe U,

—0 — joruyeckoe NJINU;

\! — soruuecrkoe HE.

IIpumepsnr:

a) $ find ./ —name fa 6) $ find / —name find
J2/fa /usr/share/irc/help/note/find
Jfa $

$ find ./ —name f9
$
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B npumepe (a) ocyiecTBisieTcs mouck (GaitJaoB cHaUaIa C IIpo-
creiMm uMmeHeM fa, a sarem ¢ umenem 9. Ilpu sTom HalimeHO ABa
¢daiina ¢ numenem fa m Hu omHoro ¢ umenem f9. B mpumepe (6)
3amaH moucK ytuauThkl find, BBIMOJHSIOIIEN paccMaTpUBAEMYIO
KoMaHay. B pesyibTare moucKa Ha 9KpaH BBIBEIEHO abCOIOTHOE
MMSI COOTBETCTBYIOIIETO (aiijia.

B oranume ot paHee paccMOTpeHHBIX KoMaum, find mmeer cob6-
CTBEHHBIE METaCUMBOJIEI. Memacumeon — CUMBOJ, UMEIOITNH
IS paccMaTpuBaeMoil KOMAaHALI CIIeINAJIbHOe 3HaUeHIe:!

* — mr00asi IOCJIe[0BATeILHOCTh CHUMBOJIOB, B TOM UMCJIE IIyC-
Tasi, 3a UCKJIIOUEHUEM CHMBOJIOB «IIPOOE» U «/>;

? — 11000¥1 OMMHOUYHBIN CMBOJI, 32 MCKJIIOUEHNEM <IPO0eI»u
«/»;

[...] — cooTBercTByeT JIFOOOMY OAWHOYHOMY CHMBOJIYy W3 TeX,
YTO HepeurcJeHbl uepes Impobes B KBAaAPATHBIX cKoOkax. Ilapa
CHMBOJIOB, Pa3leIeHHBIX CHMBOJIOM «—>, COOTBETCTBYET OJMHOY-
HOMY CHMBOJIY, KO KOTOPOTO II0NIaZiaeT B IMAIIa30H MeKAYy KoJa-
MU YKa3aHHBIX CUMBOJIOB, BKJIIOUAS UX CAMUX.

IIpumepsnr:

B) $ find / —name “sed*" r) $ find /home —name ‘f[1-3]
/etc/setup/sed.Ist.gz /home/111/1/2/f1
/bin/sed.exe /home/111/1/3/f1
/usr/info/sed.info /home/111/1/f2
/usr/man/manl/sed.1 /home/111/1/f3
$ $

B npumepe (B) ocyliecTBJeH IIOUCK O Bcell (hailjaoBOHi CTPYK-
Type (paiioB, «POACTBEHHBLIX» TEKCTOBOMY pemaxkTopy sed. B mpu-
Mepe (T) OCyIIIeCTBJIEH TIOWCK B IOJepeBe ¢ KopHeM home daii-
JIOB, IIPOCTOE UM KaYKI0r0 U3 KOTOPBIX COCTOUT U3 TBYX CHMBOJIOB:
«f» u mudpsr or 1 go 3.

Ob0paTuTe BHMUMAaHME, YTO IIPU MCIOJIb30BAHUN METACHMBOJIOB
uM4 (daitna 06513aTENBHO 3aKJII0UEHO B KaBBIYKY (OMHOUYHBIE UJIN
IBOUHBIE). ITO 00bACHAETCA TeM, uTo shell mmeer cBou mMeracum-
BOJIBI, OTHOMMEHHBIE TOJIBKO UTO PACCMOTPEHHBIM METACHMBOJIAM
find. KaBuIUKY UIPAIOT POJIb «OKPAHNPYIOIINX>» CUMBOJIOB, CO00-
miaa shell o Tom, 4TO Bce cMMBOJIBI, 3aKJIOUEHHELIE B KaBBIUKI,



1. HnmepgeiticvL nonv3oeamens cucmembl 35

asasgoTesa Ajasa shell oOBIYHBIMY CHMMBOJIAMY, KOTOPBIE MOJMKHBI
OBITHL IepemaHbl 0e3 M3MeHEHUII B 3allyCKaeMyI0 IIPOrpaMMy
(B mamuHOM caiaydae — B mporpammy find).

IIpumepsnr:
o) $ find ./ -typed e) $ find ./-type d —a—-name ‘k*’
A Jk4
Jak3 JKkAIKT7
Jak3/d6 Jk8
Jk4 $
JkaIKT7
Jk8
Jab
$

B npumepe (x) BBIDOJHAETCA IMOWCK BCEX KAaTaJIOTOB B IIOZIe-
peBe, KOpHEM KOTOPOrO SABJSeTcA TeKyIuii Karajyor. Oo0paTum
BHMMAaHNIe, UTO, B OTJIMUME OT KOMaHAGI IS, BHIBOA HaliIeHHBIX
KaTaJIoroB IPOU3BOAUTCA He B adaBUTHOM IIOpAnKe. B mpumepe
(e) BBIBOASATCA TOJBKO T€ KATAJOTH, IIPOCTOE MM KOTOPBIX HAUM-
HaeTcsa Ha OYKBY K.

7. ITouck CcTPOK B TeKCTOBBIX (haitmax (B MS-DOS orcyTcTByer):

fgrep nodcmpoxa [gaiine]

aHHAsA yTUINTA OCYIIECTBJISET IIONCK B MePEeUKNCIeHHBIX (ati-
JIaX CTPOK, UMEIOIIKX B CBOEM COCTaBe ITabJIOH — 3aJaHHYIO IO -
cTporky. HaliieHHbIe CTPOKM BBIBOAATCS Ha sKpaH. Eciaum mMmeHa
(aiinoB OmyIeHbI, TO MOKMCK OCYIIIECTBJISAETCA B TEKCTe, BBOIHU-
MOM ¢ KJiaBHUaTypbl. IIpu BBOJE ¢ KJaBUATYypHI KasKIas CTPOKA,
comep:kaIas TpebyeMyio IOACTPOKY, MIOBTOPAETCA ABAKABI: IIep-
BEIfl pa3 OHA COAEPIKUT «3X0» BBOAUMBLIX C KJABHATYPbI CHMBO-
JIOB, a BTOPO# pas BBIBOAUTCA KomaHmou fgrep.

Hexoroprie garu aToii KOMAHILI:

—X — BBIBOAATCA TOJBKO CTPOKM, IOJHOCTHIO COBIIAAAOIILE
¢ 11a0JIOHOM;

—C — BBIBOJUTCS TOJBbKO KOJMYECTBO CTPOK, COAEPIKAIIIUX IT1a6-
JIOH,;

—i — IIpu TOWCKe He Pa3JNYalTCA CTPOUHBIE M IIPOIUCHBIE
OyKBBI;
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—| — BEIBOAATCS TOMBKO MMeHA (haiIoB, comep:KAIIIX Tpebdye-
MBbI€ IIOACTPOKH;

—N — mepen KaKIOW BBIBOAMMOI CTPOKOU 3aIllIChIBAETCA ee
OTHOCUTEJILHBI HOMep B (haiiie.

Ecau 3agaH mouck B HeCKOJBKUX (paiiaax, TO mepel BLIBOZOM
KaXKIOH CTPOKU BBIBOAUTCS MMsS COOTBETCTBYIOIIero (aiinma. 3a-
MeTuM, 4TO KoMmauga fgrep mMmeer HyJIeBOW KOJ 3aBEpIIEHUS B
TOM cJyuae, ecJau HaliieHa XOTs ObI OJHA CTPOKA, BKJIIOUAIOIIAS
3aJaHHYIO IIOJACTPOKY.

IIpumepsr:

a) $ catf3 0) $ fgrep—i d f3f4
DDD f3: DDD
ddd f3: ddd
HHH D f3: HHH D
$catf4 f4: tttt dd
tttt dd f4: DDD
DDD $
$ fgrep d f3f4
f3: ddd
f4: tttt dd
$

B) $ fgrep —i ‘hd’ f3 f4

r) $ fgrep —icd f3 f4

f3: HHH D f3: 3
$ f4: 2
$

Bo Bcex ueTbIpex mpmMepax IIOMCK TPeOyeMBIX CTPOK BBIMIOJ-
HseTca B paitaax f3 u f4, cogep:xuMoe KOTOPBHIX MMOKA3aHO B IPU-
mepe (a). B aTom mpuMepe BBITIOJNHEH IIONCK CTPOK, COAEPIKAIIINX
cumBoJI «d». B mpumepe (0) Ha PKpaH BBIBOAATCA CTPOKHU, COAEP-
sKarme Kak cuMBoJ «d», Taxk u «D». B mpumepe (B) mpoussogut-
csl TIOUCK CTPOK, cofep:Kamimx moacTpoky «h d». Tak kax sra
MMOACTPOKA COMEP:KUT HMpPodesi, To OHA 00sS3aTeJIbHO MOJIKHA OLITH
3aKJIOUYEHA B KaBBIUKY (OAWHOYHBIE MU ABOMHLIE). Hammume Ka-
BeIuek coobiraer shell o Tom, uTo HAOOP CUMBOJIOB MEXKAY HUMU
IOJIKeH OBITh IepemaH B mporpammy fgrep xak emmubIl mapa-
meTp. B nmpumepe (r) omHOBpEeMeHHO 3amaHBI ABa (iara: —i u —C.
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8. Brimaua cratTucTMKu O TeKCTOBBHIX (aiiaax (B MS-DOS
OTCYTCTBYET):

wc [gatinot]

HaHHasa yTUJIUTA BBIAAET CTATUCTUKY O CBOMX BXOTHBIX (haii-
gax. Ecau atu daiinbl He 3agaHbl, BLIJAETCSI CTATHCTHUKA O TeK-
cTe, BBEIEHHOM C KJIABUATYPHI.

dary 5Toll KOMaHIbL:

—| — BBIBOZ umMCIIa CTPOK;

—W — BBIBOJ YHCJA CJIOB;

—C — BBIBOJI YHCJIa CUMBOJIOB.

Ilo ymosuanuio Bce Tpu ¢iara ycranoBsensl (—lwc). IlosTomy
(iaru 3amuUCHIBAIOTCS B 9TOI KOMaHAe TOJILKO TOTZA, Kormga Tpe-
OyeTcsl OTPAaHUYNUTH BHIXOAHYIO CTATUCTUKY .

IIpumepsr:

a)$ cat fl 0) $ wc —
XX XX Thisisatesttoseeiflam
Yy Yy entering text in the file “letter*
$ cat 2 Once | have completed it | shall
72777 that | have created 4 new lines of
$ we f1f2 <Ctrl>&<D>
2 4 14 f1 145
11 7 f2 $
3 5 21 total
$

B npumepe (a) Bergaerca cratuctuka o ¢aiaax fl u f2. Orcyr-
crBue (pJIaTOB 03HAUAET, UTO A0 KHA OBITh BEIBEeIeHA IMOJHASA CTa-
THUCTUKA: YUCJIO CTPOK (IEPBBIN CTOJIOEI] HA SKpaHe), YMCJO CJIOB
(BTOpPO#T cTONOEI]) M YMCJIO CMMBOJIOB (Tperuii crTosberr). Ilosry-
YeHHOe YHCJIO0 CHMBOJIOB O0YCJOBJIEHO TeM, UTO B pe3yJbTaTe
Ha)KaTUs KJaBUIU <ENter> B TeKCTOBYIO CTPOKY 3allMCHIBAETCS
He OJWH, a JBa CUMBOJIA. <IIEPEBOJ] CTPOKMU» M «BO3BPAT Kaper-
Ku». B mpumepe (0) BHIMOJHEH HOACYET CHUMBOJIOB, BBEIEHHBIX
¢ KJaaBuaTypsl. Takas KOMaHZA MOKET OBLITH MCIIOJb30BaHa, Ha-
IpuMep, AJs OIpelesieHrusA CKOpOCTH Habopa TeKCTa.
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1.3.4. YTunutbl ana paboTbl
¢ channamm Npom3BONILHOro TMNa

B oriuume OoT yTUIUT, PACCMOTPEHHBIX B HPEIBIAYIIEM IIOI-
paszese, maHHBIE YTUJIUTHI IpeJHA3HAUEHEI AJIs PA0OThHI HE TOJb-
KO C TEKCTOBLIMU, HO U C JIOOBIMHU APYTrUMU QaiiaaMu.

1. KonupoBauue ¢daitaa (B MS-DOS — copy):

CP ucxoOHusLli_¢patin KoHeuHbLl_¢patin (uau Kamagoz)

ITo yiKe 3HAKOMAas HAM KOMaHza Cp, Ho 0e3 ¢urara —r. B kaue-
CTBe IIepPBOT0 IapaMeTpa KOMAaHIbl 3allChIBAETCA MMS KOIUPYye-
Moro ¢aiijga, a B KauecTBe BTOPOTO — WM UMs (hailia-KOIuu,
WM MMS KaTajora. B mepBoM ciiyuae co3JaeTcsl HOBBINM (haiiii-
KOIIMs, PACIOJOKEHHBIN B TOM JKe KaTajiore, HO UMEIOIUNA Ipy-
roe mpoctoe mMsa. Bo Bropom ciayuae (paili-KOIMUsS MMEEeT TaKoe
’Ke IIPOCToe MM, HO PACIOJIOMEH B APYTroM KaTaJjore.

Ciemyer OTMETHUTh, UTO IPU JIIOOOM KOIHPOBAHUU CO34AETCS
He HOBasd JKEeCTKas CBA3b (CBA3M), a co3aeTcs HOBBIN (aitn (daii-
ael). Tak, mpu KonmupoBaHMM M3 (hailjla B KATAJOT B HOCJIETHEM
co3maeTcsa HOBas 3aIMCh, COCTOAINAS M3 IIPOCTOTO0 MMEHM HMCXO.I-
Horo (haityia U U3 CUCTEeMHOTr0 HoMepa HoBoro (aiina. IIpu pamee
paccMaTpuBaBIIIeMCS KOIUPOBAHUY M3 KaTajora B KaTajaor KOIIK-
pyiorca Bce ¢aiabl (B TOM YKCIe M IOAKATAJIOTH) U3 UCXOIHOTO
KaTajiora B KOHEUHBIH KaTajyor. [Ipu 9ToM a5 KamKI0TO KOIHUPY-
eMoro (paiisa cosmaerTcs HOBBIN (pailjl ¢ TOUHO TAKKUM Ke COmep-
JKUMBIM, IIOCJIEe Yero HOBLIH (haiiji perucTpUpyeTca B KOHEUHOM
KaraJore.

IIpumepsr:

a) $ cat fa 0) $1Is 2
aaaaaaa 3 fx fy
$ catfb $cp fa 2
bbbbbbb $1Is 2
$cp fa fb 3 fa fx fy
$ catfb $
aaaaaaa
$

B nmpumepe (a) daiin fa komupyercsa B TOT JKe KaTaJor, HO IO
IPYyTUM uMeHeM. Paiijl, cyIecTBOBABIINI IPEKAE IO STUM MMe-
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HeM, yHUUYTO:Kaercsa. B mpumepe (0) daitn fa konupyercs B moz-
KaTajor 2 moJ CBOUM MMEHEM.

2. IlepeumenoBanme (aityioB u ux nepemeinenue (B MS-DOS —
rename, move):

mv ucxodrnuiii_gatin (uau kamanaoz) koHeuHwvll_¢atia (uau
Kamamnoz)

Eciu mcxomubli M KOHEUHBIN (DalJbl HAXOASATCA B OJHOM U
TOM JKe KaTaJjore, TO JaHHAd yTUJIUTA 3aMeHseT UM HCXOIHOI0
(daiina Ha nMA KoHeuHoro ¢aiina. Ecau ke amu pailibl HaX0gATC
B PasHBIX KaTajorax, TO IMPOM3BOAUTCS «IlepeMelleHue» (haiiaa
mo (aioBOM CTPYKType cucrteMbl. IIpm sTom sammch (aiina B
HMCXOAHOM KaTajiore YHHUTOMKAeTCA, a TOUHO TaKas ’Ke 3alluCh B
KOHEYHOM KaraJjiore, Haobopor, cosgaercs. Ecau B KauecTBe Iep-
BOTO oIlepamHja 3azaH (aiiji, a B KauecTBe BTOPOro — KaTaJjor, TO
TaK:Ke IIPOU3BOIUTCA IepeMeltienne (haiiia B 3aJaHHBIN KaTaJjor.
Eciu B KauecTBe 000UX OHEPaHIOB 3aJaHbI MMEHA KaTajJoroB, TO
MIPOU3BOAUTCA IIeperMeHOBaHMEe KAaTajora, COOTBETCTBYIOIIEro
IIePBOMY OII€pAHIY.

IIpumepsr:
a) $lIs 0) $Is
fa fb 25 fa
$ mv fb fx $ls 2
$ls 3 fx fy
fa fx $ mv fa 2
$ $ls 2
3 fa fx fy
$

B npumepe (a) daiin fh mepenmenoBan B fX. A B mpumepe (0)
daiin fa mepemerries B MOAKATAJIOT 2 TEKYIIIEr0 KaTajora.
3. Yaganenue ¢aitsnos (B MS-DOS — del):

rm gatno

ITo y:Ke 3HAKOMas HaM KoMaHzga rm, Ho 0e3 ¢urara —r. Ilapa-
MeTpaMu KOMAaHABI SBJIAIOTCA MMeHa yaasiaseMbIx (aitioB. Hpy-
rue ¢qaru:

—f — ynanenue ¢aitnoB 6e3 3ampoca IOATBEPIKICHIS;

—i — o0s3aTeJbHBIN 3aIpOC MOATBEP:KICHUS HPU yIAJIEeHUU
Kaxkgoro (aiiia.
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CiemyeT OTMETUTD, UTO 9Ta YTUJIUTA yAAAAET He caMu (paiibl,
a 3aIicH 0 HUX B POAUTENBCKUX KaTamorax. Camo ymaneHnue (aii-
Jia TIPOMCXOAUT TOJBKO B TOM CJIydae, €CIU UKCJIO JKECTKUX CBs-
3eil ms aroro (aiiaa cramer paBuHbIM 0.

IIpumepsr:

a) $ls 0) $1Is
fa fbfx fy fa fbfx fy
$ rm fb fx $rm —i fb fx
$ls rm: remove ‘fb’? y
fa fy rm: remove ‘fX’? n
$ $Is

fa fx fy

B npumepe (a) mpousseneno ynanenue ¢aiaos fb u fX 6e3 3am-
poca moAaTBep:KAeHUs Ha yaajeHue (daitia. B mpumepe (6) Takoe
yaajgeHue IponsBemeHo ¢ 3anpocamu. Ilpu stom daitn fb Ob11 yaa-
JgeH, a X — Her.

4. Co3maHue KeCTKUX M CUMBOJUYeCcKUX cBsaseir (B MS-DOS
OTCYTCTBYET):

In ucxoduwiii_gaiin gpatin_ccoirka (uiu Kamanoez)

Ira KoMaHa CO3IaeT HOBYIO CBA3b C MCXOMHBIM (aiimom. ITpu
OTCyTCTBUU (pj1ara —S cO3qaeTcs KeCTKas CBA3b ¢ 3TuM (haiiom.
B sTom cayuae (aiia-cchliIKa IpeacTaBIseT co00ii HOBOE UM yiKe
cyIiecTByioIiero gaiiia. Eciu B KauecTBe BTOPOro IapaMmeTpa
KOMaHIBI 3a1aHO He UM (aitia, a MM KaTajaora, To B 3TOM KaTa-
JIoTe HCXOMHBIA (haits OymeT 3aperucTPHUPOBAH IIOJ CBOMM IPO-
CTHIM TIPEXHUM mMeHeM. IIpm Hammuwmm dara —S cosmaBaeMBIi
(aiiy-cChLIKA IPeACTABIAET CO00M CHMMBOJIMUECKYIO CBSA3h C HC-
XOOHBIM (haiijaoM.

1.3.5. Bbigaya cnpaBo4YHOM MHopmaLmm

1. BerBox u ycranoBKa gatel u BpeMeHu (B MS-DOS — date,
time):
date [mmddhhnn[yy]]

Ecan mapamerp KOMaHIBI He 3aJaH, TO HA SKPAH BBIBOJATCS
TeKyIIIre JaTa 1 BpeMsA. JTO AeHb HeJeJl, MeCdAll, YNCJI0, BpeMs
(uac, MUHYTBI, CEKYHBI), T'OJ.
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Ecsiu mapamerp KOMaHABI 3aMaH, TO OHA BBIIIOJIHSAET YCTAHOB-
Ky TeKylen matel 1 Bpemenu. IIpu sTom mapamerp Komauabl date
BKJIIOUAET:

mm — HoOMep MecsIla;

dd — uywucuo;

hh — gac (B 24-uacoBoii cucreme);

NN — MUHYTA;

Yy — nocaegaue aBe nudpsl roga (Heobs3aTeabHAas YacTh IIa-
paMeTpa KOMaH[bI).

CiemyeT OTMETHUTb, UTO BBIMOJHSTH YCTAHOBKY JAThI MOXKET
TOJILKO CYIIePIIOJB30BaTeNb (AAMUHUCTPATOD).

2. Caenyroiasd yTHJIWTA BBIBOAUT KPATKYyO MHPOPMAIIHIO O
cucreme (B MS-DOS — ver):

uname ¢.aazu

3uaueHus (GJaros:

—a — BBIBOJ Bcell JocTynHOU nHMopmanun (00 befUHEeHNE BCeX
OCTaJILHBIX (hJIATOB);

—m — BuIBOA mH(popMaruu 00 anmaparype BC;

—N — BBIBOJ MMEHHU y3Jia CeTH,

—p — BBIBOJ THUIIA IIPOIlECccopa;

—r — BBEIBOJ ri1aBHOTO HOMepa Bepcuu OC;

—S — BuIBOJ HazBaHua OC;

—V — BBIBOJ JOTOJHUTEILHOTO HOMepa Bepcuu OC.

3. Brigaua cupaBoUHON MHMOPMAIIMK O IOJb30BATEILCKOM U
mporpaMMHOM mHTepdeiicax (B MS-DOS — help):

man umsa

rle UMA — UMs ONHON M3 CHCTEMHBIX IIPOTPaMM HJIU IOAIPOT-
paMM, HCIIOJb3yeMOe B IT0JIb30BATEIbCKUX U IIPOrPAMMHBIX HH-
repdeiicax. Cioma OTHOCATCA MMEHA CUCTEMHBIX 00padaThIBAIOIITX
nporpaMM (YTHJIUT ¥ JUHTBUCTUYECKUX IIPOIECCOPOB), MMeHa
CHCTEeMHBIX IIPOIrPAMMHEBIX BBI3OBOB, a4 TaKiKe MMeHa O0ubIroTeu-
HBIX (QYHKIUHA. 3a7aB UMA MHTEPECYIOIell Bac CHCTEeMHOU IIpo-
rpaMMBbI, Bbl MOJKeTe IOJYyUYUTh MOAPOOHBIE CBeleHHs 00 ee HcC-
moJib3oBaHmy (IIpaBaa, Ha aHTVIMHUCKOM s3bIKe). Hampumep, MOXKHO
COPOCUTH YTUJIUTY Man o Hell caMoii:

$ man man
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1.3.6. YnpoweHue nonb3oBaTenbCKOro uHtepdenca

9Ty QYHKIIUIO BBHIIOJHAIOT JOCTATOUHO CJIOYKHBIE YTUJINTHI, B
Ha3BaHUU KOTOPBIX YACTO IPHUCYTCTBYET caoBo commander. Ilpu-
MepoM Takoil yruauTsel 1 MS-DOS asaserca Norton Comman-
der. Anamormunasa ytunuta aias UNIX maseiBaercss Midnight
Commander. ([I;a Toro uro6sl 3amyctuts Midnight Commander,
mocratouno Habpars Komanay UNIX — me.)

JIo0asa momobHas mporpaMMa IpegHasHaueHa IJis TOr0, UTOOBI
IIpenocTaBUTh mosb3oBaTenio BC ynob6HbIN mHTEep(deiic s obIe-
HUS C 9TOI CHCTEMOIi. OTO obecIeunBaeTcsi, BO-IIEPBbIX, HATJISAI-
HBEIM BBIBOJAOM HAa dKpaH mH(GOPMAIUMN O (PailjaoBOll CTPYKType
cucreMbl. {7151 ocyIecTBIeHUA AAHHOIM OIE€paIlluy IIO 3aIIPoCcy
MOJIb30BaTENIA YTUJINTA IEPEHOCUT C AUCKA Ha dKpaH mHbopMa-
M0, COoAep:KalIlyiocsa B JOOOM KaraJore (paiioBoil CTPYKTYPHI
cucTeMbl. Bo-BTOpPBIX, 100011 cOmmander cyliecTBeHHO yIpOIa-
eT IJs MoJab3oBaTessa BBoa KomaHa OC 3a cueTr TOro, UTO OH Iepe-
HOCUT MMS HCHOJHAEeMOTO (haiijaa IporpaMMbl U3 MO3UIIUU dKPa-
Ha, OTMEUYEeHHOH! IT0Jh30BaTeJeM C MOMOIIbI0 IICeBIOKYypcopa
(ncesdoxypcop — cBeTAmuUiica IPAMOYTOIbHUK, IOJyYaeMbIi, B
OTJIMYKE OT OOBIYHOT'O Kypcopa, He allapaTHO, a IPOrpaMMHO), B
TO MECTO IaMATH, OTKYJa 3TO MM MOKET B3SATb MHTEPIIPETATOP
rKomaug OC.

B orinuyme OT JIMHIBUCTUUECKUX ITPOIIECCOPOB, VTHUJIUTHI HC-
MOJIL3YIOTCSA HE TOJBKO IIPOTPaMMMCTAMMU, HO U NOAb306aAMens-
MU-Henpozpammucmamu. Ira Hanbojiee MHOTOUNUCIEHHAA KaTe-
ropus moib3oBareseit BC paboraeT Ha BUPTyaJbHBLIX MAaIlTHHAX,
IIPEJOCTaBISIEMbIX T'OTOBBIMY HPUKJIAAHBIMU IIPpOTrpaMMaMH, a
TaKKe yTuauTaMu. UTo KacaeTcs MPOrpPaMMHUCTOB, TO OHM IIPO-
CTO BBIHYKI€HBI MCIIOJIb30BATh HAPALY C YTUJIUTAMU €Ille U JINH-
TBUCTUUYECKME IIPOIECCOPBI. BCIIOMHMM, UTO IEJbI0 IPUMEHEHUA
a000i BC aBisieTcs BBITIOJHEHNE IPUKJIATHBIX MAITHHHBIX IPO-
rpamMM. B caengyromiem paspesie pacCMOTPUM IIPUMeHEHe JTUHTBU-
CTUUYECKUX HIPOIIECCOPOB AJIA IMOJYUEHUA TAKUX IIPOTPAMM.
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1.4. TpaHcnAaTopbI

IIpozpammucmsL — He caMasi MHOTOYKCJIEHHAS, HO OUYE€Hb BaJK-
Has dacThb moJjbi3oBateseii BC. Koneunoit 3amaueii Jiro60ro Impo-
rpaMMUPOBAHUSA SBJISIETCSA MOJyUeHNe peajbHOI IIporpaMMbl, 3a-
IMMCAHHOM Ha MAIlIMHHOM fA3bIKe. TOJIBKO TaKkas mporpaMMa MOMKeT
OBITH ITIOHATA U BBIIIOJIHEHA IeHTPAJbHBIM IpoileccopoM. K coxxa-
JIEHUIO, TPYAOEMKOCTh IIPOrPaMMUPOBAHKSA HA MAIITUHHOM S3BIKE
OuYeHb BEJUWKA U He MO3BOJIAeT 3alMChIBATH Ha HEM CKOJbKO-HU-
Oyab ciosKHBIE (IO pelraeMbIM 3ajavaM) IporpaMMbl. Perrenuem
JaHHOM IPo6IeMbl ABJIAETCS IPeIOCTaBIeHNe IPOrPaAMMUCTY BO3-
MOJKHOCTH paspabaThiBaTh He PeabHyI0, & BUPTYAJbHYIO IPUKJIA-
HYIO IPOTpaMMYy.

Bupmyanvhas npuknadnas npozpamma 3anuChHIBAETCA HA
SA3BIKE IIPOrpaMMUPOBAHUSA, OTJMYHOM OT A3bIKA MAIIMHHBIX KO-
mauz. IIpeoOpasoBaHue 9TOM IPOTPAMMEI B PEATIBHYIO IIPOTPaAMMYy
BBITIOJIHAET CUCTeMHAas obpabaTnIBalolilas IIporpaMMa, HasbIBae-
Mafg AUH2Z6UCMUYECKUM npoyeccopom. ITa Iporpamma (He IIy-
TaTh C allllapaTHHIM IIPOIIECCOPOM) BBIIOJHSET IIePeBOJ OMUCAHNUS
aJrOpuTMa C OZHOTO S3bIKa Ha Apyroii. CyIIHOCTH aJropuTMa
IIPU 5TOM COXpaHsAeTcs, HO (opMa ero mpeicTaBJeHUsI, OPUEHTHU-
poBaHHasA Ha IporpaMMImcTa, Ipeodpasyercsa B GopMy, OPHUEHTH-
poBannyio Ha IIII. JIuHrBHCTHMUECKME IIPOIECCOPHI MeATCA Ha
TPAHCJIATOPHI ¥ MHTepIpeTaTopsl. B pesynbrare paboTel mpanc-
AAMOpa aJTOPUTM, 3aMUCAHHBIN Ha S3BIKE IPOTPAMMUIPOBAHUS
(ucxomHasa BUPTyaTbHAS IporpaMMa), IpeodpasyeTcs B aJiTOPUTM,
3amucaHHBIN Ha MamuHHOM a3biKe. (Ha camom gese, Kak Gymger
IIOKAa3aHo II03:Ke, MaIlIMHHAA IIPOrpaMMa ABJAETCS Pe3yJbTaToM
COBMECTHO# pabOThI HECKOJBKUX JUHIBICTUYECKUX IIPOILECCOPOB.)

Humepnpemamop, B oTJinuMe OT TPAHCJISATOPA, HE BHILAET
MAaIIUHHYIO IPOTPaMMy IeJUKOM. BBITTOIHUB IePeBo ouepemsHo-
r'o oIlepaTopa MCXOAHOI MPOrpaMMBI B COOTBETCTBYIOIIYIO COBO-
KYIIHOCTh MAIIMHHBIX KOMAaH, MHTEPIPETATop obeclmeunBaeT ux
BBITTIOJTHEeHHE. 3aTeM IIpeobpasyeTcs TOT MCXOAHBIN omepaTrop,
KOTOPBIH JOJIKeH BBIMOJHATHCSA CAeIYIOIINM II0 JOTHUKE aJrOPUT-
Ma, u T.[. HTepIperaTopsl OyAyT pacCMaTPUBATLCSA HAMHU B CJie-
IyIOIIeM paszese, a ceiiuac oOpaTuMcCs K TPAHCIATOPAM.
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B KauecTBe mpuMepa pacCMOTPUM HpeobpasoBaHUe BUPTYAJb-
HOIT TporpaMMEbl Ha A3biKe CH B ucmonusaeMbrii daiia gaa UNIX-
cuctembl. O0IIasi cxeMa TaKOTro IIpeo0OpasoBaHuA IIPUBEAeHa Ha
puc. 8. Ha »roii cxemMe yKasaHHOe IIpeo0pasoBaHMe BBITIOJHSIET
IeII0YKa U3 IISATH TPAHCJATOPOB: IPEpolieccopa, KOMIUISATOPA,
OIITHMMBATOPa, acceMOJiepa U pegakTopa cBsaseit. Ilemouka na aTux
IIOCJIe[OBATEILHO BBIMIOJHIEMBIX TPAHCASTOPOB TaKiKe ABJSETCS
TPAHCJIATOPOM, BBIIOJIHAIIAM IPeo0pa3oBaHMe COBOKYITHOCTH
HMCXOMHBIX MOAYJIeH HIpPOrpaMMbI B COOTBETCTBYIOIIUII 3arpys30u-
HBITT MOZIYJIb.

Hexo0nwiit modyns npozpammsbl. — TEKCTOBBIH (aiiyi, comep-
JKaIlluil BCIO BUPTYAJBHYIO IPOTPAMMY MU ee YacTh. Eciiu peub
uget o mporpamme Ha CH, To maHHBII (aila mMeeT UMS C cyd-
durcom «.c». JI1000¥ MCXOAHBIN MOAYJb COCTOUT M3 OIIEPATOPOB
IBYX THUIIOB — IICE€BAOOIIEPATOPOB ¥ MCIIOJHUTEJIHLHBIX OIlepaTo-
poB. Henonanumenvhslil onepamop — OIrepaTop MCXOJHOHU IIpo-
rpaMMbI, IIpeo0pasyeMblil B pesyabTaTe TPAHCIAINKA B MAIHH-
HbIe KOMaHAbI. IIpM 5TOM HCHOOJHUTEIBHBLIM OIEpaTop SA3BLIKA
BBICOKOTO YPOBHs, Hampumep sA3bika CZ, mpeoOpasyercsa B He-
CKOJIBKO MaIMHHLIX KoMaH[. IIceédoonepamop — omeparop uc-
XOOHOUM IIPOrpaMMbI, IPEACTaBJSIONINI cO00i yKasaHue TpamHc-
JATOPY. B MamnuHbie KOMaHIbI 3TOT OIIEPATOP He TPaHCINPYETC.

Ilpenpoueccop — TpaHCAATOD, BBHIIOJHAIONINI 00pabOTKY HC-
XOOHBIX MOAYJIeH IPOTPaMMBbI, MIOJACOEANHAS K HUM COIAEP:KIMOe
(aiisoB 3aroJIOBKOB U BBIIIOJHSASA ITOACTAHOBKHY, 3aJaHHbIE B 3TUX
datinax. dDaiin 3a20106K08 — TEKCTOBBIN (pailn ¢ cyddurcom
«.h», zamaHHBLI B MCXOAHOM MOAYJie HPOTPaMMBEI B KauecTBe
mapamerpa mncesmoonepatopa #include. Ecau sTor daitn maxo-
IUTCSA B OMHOM M3 CIEIMaJbHO IpeJHa3HAUeHHBIX IJIS 9TOTO Ka-
rasoro /usr/include uau /usr/include/sys, To uma ¢aitna 3ak-
JIIOYAEeTCs B YIJIOBBIe CKOOKMU. Ecim mHaue — aOCOJIOTHOE MM
OTHOCHUTEJIbHOEe UM (haiiya IoMeIlaeTcsa B KaBbIuku. Kamgas cTpo-
Ka (paiija 3aT0JI0BKOB COAEP:KUT MU IIPOTOTHUII CUCTEMHOM (PYyHK-
Y, UJIU OIIpeesieHre KOHCTAHThI, UJIU OllpelesieHre CTPYKTYPhI
JaHHBIX. B TO BpeMs KakK ompeneieHns KOHCTAHT U CTPYKTYP JaH-
HBIX WCIIOJB3YIOTCA IIPEIpOoIlecCoPOM MIJisi 3aMeHbl CHMBOJIBHBIX
MMeH KOHCTAHT ¥ CTPYKTYP JaHHBIX UX 3HAUEHUSAMHU, IPOTOTUIIEI
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CUCTEMHBIX (PYHKIIUI MCIIOJB3YIOTCA JJIS MPOBEPKYU IIPABUJIBHOC-
TH BBI3OBA 3TUX (PYHKIIUU B IIPOTrpaMMe.

HUcxomubie momyiu ’.
@Daiiabl 3aTOJIOBKOB

‘ IIpemporeccop

IIpeobpasoBauubie "

UCXOJHbBIE MOIYJIN

| KomnuasaTop ‘

Accembiepubie "

MOJYJIU

v
‘ OnTumMusaTop ‘

OnTuMuU3UPOBAHHBIE
acceM0OJiepHbIe
MOy I

v
Accembiep ‘

OO0 BeKTHBIE
MOIYJIA

v
Penaxrop cBaseit

Bubauoreka "

00'BbEKTHBIX MOyl

3arpysouHbIi
MOy JIb

Puc. 8 — IIpeo6GpasoBanue MCXOAHOI TPOrPaMMBbI
B 3arpy30YHBII MOAYJIb
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Dynryueil tpu nporpammupoBanuu Ha CH HasbIBaeTcs JIO-
0asa mogmporpaMma, B TOM UucJie u cucteMHasa. Cucmemnan Qyn-
Kyua — nojnuporpaMma, o0beKTHBIN MOLYJIb KOTOPOll HaXOgUTCS
B OJHOU M3 cucTeMHBIX Oubamorexk. IIpomomun ¢ynrxyuu —
IIPABUJIBHO 3aMIMCAHHBIN ee BUPTYAJbHBIA mHTepdeiic ¢ YKasaH!-
€M TUIIOB BCEX ee MapaMeTPOB, BKJIIOUAs 3HAUEHUE, BO3BpAaIae-
Moe (yHKIMel. BBImOIHAS cpaBHeHHE IPOTOTUIIOB CHUCTEMHBIX
GYyHKIUHN ¢ nX QPaKTUUECKUMHU BBI30BAMU B MCXOJHBIX MOIYJISIX
IIPOTPaMMBbI, TPAHCIATOP MOMKET OKa3aTh IIOMOIIb IPOTPAMMUCTY
B 00HAPYKEeHUU HEKOTOPBIX THUIIOB OIIMOOK: HEIPaBUJIbHO 3aaH-
HOE YHCJIO TapaMeTPOB UJIN HEIIPABUJIBHO OIIpPeeeHHbIe MX TUIIHI.

Komnunsamop — TpaHCJAATOD, BHIMOJHAIOIINN Ipeobpas3oBa-
HIe TEeKCTa IPOrpaMMbI Ha 3BIKE BHICOKOT'O YPOBHS B IIPOTPaMMy
Ha A3bIKe HUBKOTO ypoBHs. OMH omepaTop A3bIKa HU3KOTO YPOB-
HsI COOTBETCTBYET OJHOM MaIllMHHON KoMaHAe. Ha paccmarpuBae-
Moi1 cxeme (cM. puc. 8) I3BIKOM HIMBKOTO YPOBHS ABJISIETCS aCCEM-
oJep.

Accembnep — sI3bIK HU3KOTO YPOBHS, MPUTOAHBIN AJIA HAIIU-
CaHUsS BUPTYAJLHBIX IporpaMM. TpyzoeMKOCTh pas3pabdOTKHM Ta-
KX IIporpaMM BechbMa Beauka. IlosTomy Ha acceMOJepe IUITYTCS
UCXOMHBbIE TEKCTHI IIPOTPAMM TOJBKO B JIBYX ciaydaax: 1) ecau
IIporpaMMa BBINIOJHAET HEIOCPECTBEHHOE yIIpaBJIEeHWEe ammapa-
typoit BC; 2) ecau mpebABISAIOTCA MOBBINIEHHBIE TPeOOBAHUA K
a¢deKTUBHOCTH IIporpaMMbl. IlosToMy IporpaMMHUpOBaHHEM Ha
accemOJyepe I MYJbBTUIPOrPAMMHBIX CHCTEM, HAIIPUMED IJIA
Windows uau UNIX, 3aHuMaeTcsa JUITh HEOOJBIIAA YaCTh CHUC-
TeMHBIX IPOrPAMMMCTOB. ITO HE yMAaJIAET POJb acceMbJiepa IJisa
IIPOrPaMMUPOBAHUSA B OSHONPOTPAMMHBIX CHCTEMAaX, a TaKiKe B
KauecTBe YueOHOTO A3BIKA.

Ha puc. 8 accem0bep mcmonb3yeTcs He B KaUueCcTBe A3bIKa MPOo-
rpaMMHUPOBAHMSA, & B KaUeCTBe IIPOMEKYTOUHOTO A3bIKa. Ilosy-
yasg mporpaMmy Ha accemOJjepe, KOMIMJIATOP 3aMEHSET IICEeBIO-
OIepaTophbl M KCIOJHUTEJbHBIE omepaTopbl CH CcOOTBETCTBEHHO
Ha IICeBIOOIIEPATOPhl M WMCIOJHUTENBHBIE OIepaTOpPhl acceMmoJe-
pa. Ilpu sTOM MHOTOKPATHO COKpAIIlAeTCA YMCJIO TUIIOB TaH-
HBIX U IIWPOKO HCIIOJB3YETCsI BHYTPUIIPOIIECCOPHASA MaMATHL —
perucTpsI.
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B otsimume oT mporpaMMuCTa, KOMIIUIATOP KIIPOrPAMMUPYET
Ha acceMm0Jepe He oueHb d(pdexTuBHO. IIpy sTOM HTOT IPPexmue-
HOCMbI0 NPOZPAMMbL TIOHUMAIOTCS JBA KPUTEPU: 3aTPaThl Bpe-
menu 111 Ha BeImoTHeHUE mporpaMmel 1 3aTpaTsl OIl g ee pas-
MeleHuA. (i yaydIleHus OIleHOK IPOTrPaMMBI IO 9THUM IBYM
KPUTEPUAM ee acceMOJIepHbIe MOAYJIU, BhIIAHHBIE KOMIUIATOPOM,
MOAAIOTCA Ha BXOJ CJIEAYIOIIEro TPAHCAATOPA — ONMUMUIAMOP .

OnruMusupoBaHHbIe acceMOJIepHbIE MOAYJIH SBJISAIOTCA BXOI-
HBIMU JaHHBIMU IJI MPAHCAAMOpa-accembrepa. B pesynbrare
OHOT'O BBIMIOJTHEHHUS 3TOT'0 TPAHCJIATOPA acceMOJIePHBIN MOAYJIb
mpeoOpasyercs B 006eKMHbLi nPozpammubLii Mo0Yns, 3anUChI-
BaeMblIii B aiia ¢ cyhdurcom «.0». IIpu 9TOM HaCTHUHO peraeT-
cs 3a7ava IOJYyUYeHUS MOCJIeI0BATeIbHOCTA MAIITMHHBIX KOMAaHI,
0TOOpAasKAIOMINX AJTOPUTM MOAYJIA. TpaHcasTop OKOHUATEJIbLHO
3alMChIBAeT KOl Olepalluii MAaIIMHHBIX KOMAH[, a TakKe IIpo-
CTaBJISeT B 3TH KOMAaHIbl HOMepa NCII0Jb3yeMbIX PErnucTPoB. UTo
KacaeTcsl CHMBOJIBHBIX MMEH, TO OHU 00pabaThIBAIOTCA TPAHCIIA-
TOPOM-acceM0JIePOM II0-PAa3HOMY.

PaccmoTpum nipeoOpasoBaHme agpecoB TpaHCIsITOpoM. Adpec —
Mmecto B OII, KoTOpoe 3aiiMeT COOTBETCTBYIOIINI HPOrPaMMHBIM
00BEeKT — KOMaHJa miu ganuoe. JI[1000¥ A3BIK TPOrpaMMHPOBa-
HudA (Briatouas CH u accem0Oiiep) MO3BOJIAET IIPOTPAMMUCTY HC-
MI0JIb30BAaTh B IporpaMMe He agpeca, a UX 3aMeHUTeIH — CUM-
6onvHble umena (memru). OCHOBHBIE THUIIBI METOK: 1) METKH
OIIePaToOpOB; 2) MMeHA MePEMEHHBIX ; 3) UMeHa HOoATIporpaMM (MM
MOAIPOrPAMMEI 3aMeHseT IJI IPOrpaMMUCTa aApec, II0 KOTOPO-
My IIepBas KOMaHIa mogmporpaMmbel Haxoxgutca B OII).

Bce cumBOIbHBIE IMEHA B MCXOAHOM (B TOM YMCJIe accemMOep-
HOM) MOJIyJie OeJIATCS Ha BHeITHWe W BHyTpeHHue. CHMBOJbHOE
MM Ha3bIBAETCA 6HYMPEHHUM, €CIV BBHINOJTHAIOTCA ABa YCJIO-
BUA: 1) COOTBETCTBYIOIINH ITPOTPAMMHBIN 00BEKT (0IIepaTop, gaH-
HOe WJIM TPOIeNypa) HAXOAUTCSI B 9TOM K€ MOAYJe; 2) ZaHHBIN
IIPOTPaMMHBIA 00'BEKT UCIIOJB3YeTCs (BBI3BIBAETCS) TOJIBKO BHYT-
P¥ TaHHOTO MCXOAHOTO MOZIYJIA.

Bce BHeITHMe METKHU IeJIATCS HAa BXOIHBIE M BBIXOAHLIE. BHe-
wHUe 6bLX00HbLe MemKU OopelesieHbl BHYTPHU JaHHOTO MUCXOIHO-
0 MOJYJIs, & UCHOJb3YIOTCS BHE Hero. JTo: 1) mMeHa IpoIeayp,
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BXOJAIIMX B COCTaB JaHHOTO MCXOAHOTO MOAYJs, HO KOTOPbIe MO-
T'YT BBIBBIBATLCS B JPYTHX HMCXOAHBIX MOIYJAX; 2) MMeHa Iepe-
MEHHBIX, KOTOPBIE OIpeAesieHbl B JaHHOM HCXOJHOM MOZYJEe, a
HCIIOJIb3YIOTCS BHE ero. BHewHUe 6X00Hble MemKU OIpeeseHbl
BHE JAaHHOTO MCXOJHOTO MOJYJIfA, a WCIOJB3YIOTCA B HEM. ITO:
1) numeHa TpoIeayp, He BXOAAIINX B JAHHBIN MCXOAHBIU MOAYJIb,
HO HCIIOJIB3yeMbIX B HEM; 2) MMeHa IepPeMeHHBIX, KOTOpPhbIe HC-
MOJIB3YIOTCA B MCXOAHOM MOZYJeE, HO OIpeesieHbl BHE ero.

IIpu monayueHnmM OOBEKTHOTO MOAYJISA TPAHCISITOP-accemOJiep
MIPOCTaBJISAET B MAIMHHLIE KOMAHIbBl BMECTO BHYTPEHHUX METOK
UM BHEIIHUX BBIXOAHBIX METOK WJIHM CMeIleH’e OTHOCUTEJbHO Te-
KYIIIET0 COAEeP:KUMOTO YKaszaTesna KoMaH (3TO CIeInaJbHBIN pe-
ructp IIII), nau cmereHme oTHOCUTENbHO Hauasga cermenTa OIl,
B KOTOPOM HAXOAUTCS COOTBETCTBYIOIIUI IPOTPAMMHBIA 00HEKT.
Yro KacaeTcs BHEIITHUX BXOAHBIX METOK, TO 00padoTaTh UX TPaHC-
JsaTop-accembiiep He MoskeT. OH HUUEro He 3HaeT O PasMeIeHun
COOTBETCTBYIOIINX IPOTPAMMHBEIX O0BEKTOB B ITaMATH, TaK Kak
MMeeT B CBOEM pPACIOPAKeHHN eJUHCTBEHHBLIN acceMOJepHBIH
MOZYJb, B KOTOPOM 3THUX O0BEKTOB HeT. [lairbHelilee mpeodpaso-
BaHIe MPOrpaMMBbl BBIIIOJIHSET CHCTEMHAs IIporpaMMa, HasbiBae-
Mas PeJaKTOPOM CBS3ei.

Pedaxmop céaseii (KOMNOHO6UW,UK) CBA3BIBAET (CIIUBAET»)
Bce O0OBEKTHBIe MOJYJM IIPOTPaMMBI B eJUHBIN 3azpy304HbLil
modyns. Kpome Toro, pegaxkTop cBaseil o0beJUHAET C IPOTPaM-
MO CCTEMHEIE 00beKTHBIE MOAYJIN, HAXOAAIInecs B Oubmnoreu-
HBIX (aiiiaax ¢ cyppurcom «.ax».

IIpu monyueHun 3arpy304HOr0 MOAYJIA PeIaKTOp CBA3EH 3amu-
ceiBaerT B OIl oguu 3a mpyrum obbexkTHBIe Moxyau. IlosTomy oH
«3HAET», TJe PACIOJOKeH B IMaMATU KaKIbIHl IpPOrpaMMHBIN
00bexT. CremoBaTesibHO, OH MOYKET 3aMEHUTHb BCE OCTABJIECHHBIE
TPAHCJIATOPOM-acceM0JIepOM BHEIITHMEe METKH Ha COOTBETCTBYIO-
IIye YKucJeHHBIe agpeca. B KoHIle cBoell paboThl pefaKTop CBsA3el
3allMCBIBAET 3arpPy30UHBIA MOZAYJb B (paiij, Ha3bIBaeMLIN UCNOJL-
Haemovim paiinom. Ilo ymomuanuio aToT (haita IOMeEIIAeTCs B Te-
KYIIHH KaTaJor U MMeeT IIpocToe mMs a.out.

PaccMoTpeHHBIE BBIIIe TPAHCIATOPHI OOBIYHO peanus3yioTCsA B
KauecTBe HOAIIporpaMM 6oJiee KPYIHOI IIPOrpaMMbl, Ha3bIBAEMOM
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cucmemoil npozpammuposanusn. Kpome HUX B cucteMy Iporpam-
MUPOBAHUA BXOAUT TaKKe HOAIIPOrpaMMa-000JI0UKa, BITTOJIHIIO-
masa AUaJjor C MOJb30BaTEIeM-IPOTPAMMUCTOM, a TaKiKe YTUJIH-
ThI: 1) TEKCTOBBIN PemaKkTOp, HpedHA3HAUEeHHBIU IJs Habopa
TeKCTOB MCXOAHBIX MOZAYJIEH; 2) OTJaAUYUK, ITO3BOJISIOIINN OCY-
IIECTBJIATH IIOIIATOBOE BBLIMOJHEHME IIPOTPAMMEI C IIEJIBI0 O0HA-
Py:KeHHUs B Hell OIIN00K.

Hampumep, cyimecTByeT 60JIbIIIOE KOJNUECTBO CHUCTEM IIPOrpaM-
MWUPOBAHMUA, NMPeTHA3HAUEHHBIX [JIf HOAAEP:KKU IPOrpaMMUIPO-
Bauud Ha A3bIKax CH u CH++ B UNIX-cucremax. Hekoropsie us
HUX: CC, CPp, gcc, c++, g++. KomaHasl A 3amIyCcKa 3THUX CUCTEM
IIPOTPaMMUPOBAHUA MOXOXKM HA KOMAHABI [IJId 3aIyCcKa YTHJINT
(cm. moppasn. 1.3). TouHO TaK Ke B KaUeCcTBe IapaMeTpPoB KOMAaH-
IBI 3aai0TCsa oOpabaTeiBaeMble (haiibl, a ee QYHKITUN YTOUHIIOT-
cs1 ¢ moMmoIreio ¢uiaros. Bor HeKkoTopsie (yiaru Ajis MporpaMMBbI CC:

1) —0 — TpebyeTrcA JaTh UCIOJHSAEMOMY (alJy IpOrpaMMbI
UM, OTJIMYHOE OT a.out;

2) —Cc — TpebyeTcs MOJYYUTH HE 3arpy30YHBIN, a 00HEKTHBIH
MOJZYJIb;

3) —lumsa — npu mosryueHUU 3arPy30UHOI0 MOIYJIS MCIOJIb30-
BaTh TPeOyeMyio OuOIMOTEKY O0BEeKTHBIX MOIYJIEeH.

Baaromapsa Haau4YuWio CUCTEMBI IPOTPAMMUPOBAHUSA IPOTPAM-
MUCT paboraeT Ha gupmyanvroii mawune (BM) nonv3oeamensa
cucmembvt npozpammupoganusn (puc. 9). dra BM «monumaer»
OIlepPaTopPhl UCIIOJIB3YEMOTO SI3bIKA IPOTPAMMUPOBAHUS, a TaKKe
KOMaHIbl yHOpaBjeHUsA PaboToil cucTeMbI IIPOTPAMMUPOBAHUS.
IIpemgocTaBisgs TPOrpaMMUCTY BO3MOXKHOCTL pPaboTaTh ¢ BUPTY-
aJbHOI MAIIIMHOM, caMa CHCTeMAa IPOrPaMMUPOBAHUS «BELITIOJIHA-
eTcss» Ha BM, aHaIornuHOI TOI, HAa KOTOPOM BBITIOJHSAETCS IIPU-
kaagaada nporpamma (BM_IIII). 9to o0yciioBiieHO TeM, YTO U
IPUKJIagHAsA OporpaMMa, W CHCTeMa IIPOrPaMMUPOBAHUSA SBJISA-
I0OTCSI MAIIMHHBIMU IIporpaMMaMu. Bojiee TOro, ¢ TOYKU 3PEHUA
camoii BC Me:xay HUMU HeT IPUHITNINAILHON PASHUIILI, TAK KaK
¥ Ta 1 ApyTras IIporpaMMa OTHOCATCA K KJiaccy o0padaThIBaIOIIUX
IIPOTpamMM.

Crporo roBopsi, MCIOJIHAEMBIN (haiia (3arpy30UHBI MOXIYJIb)
¥ MalllMHHAA mporpaMMa — He OJHO M TO Ke. [sa Toro urodnI
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3aTrPy30UYHBIA MOAYJIb CTAJI MAIIIMHHON MPOrPaMMOIi, HE00XOIMMO
BBITIOJHUTD OIIEPAIlVM 3arpysKu U JMHAMUYECKOTO CBS3LIBAHUA.
Tak Kak 9TU omepaiuu OOBIYHO CKPBITHI OT II0Jb30BATEJISA, TO MBI
UX PACCMOTPUM II03:Ke. A ceiiuac mepeiieM K PAaCCMOTPEHHUIO Po-
TPaMMBbI, IIO3BOJISIOIIEH Mmoab3oBaTe 0 BC 3amycKaTh Ha BBITIOJ-
HeHUe IPUKJIaJHble U CUCTeMHbBIE 00padaThIBAIOIe MPOTrPaMMEI,
3Has JIUIIb MMS COOTBETCTBYIOIIEr0 MCIOJHsIeMoro (daiima. Peub
ugeT 00 murepuperarope xKomaug OC.

% IIporpammucTt

AseIK guasora

A3BIK
IPOTPaMMUPOBAHUS

BM II CII
Bupryasnpnas Cucrema » [IpuKIaguas
mporpamMmma IPOrPaMMUPOBAHUS mporpaMmma

Puc. 9 — BupryanbHas MalllnHa IOJb30BaTeNs
CHCTEMbI IIPOTPAMMUPOBAHMS
BM_II_CII — BupTyasbHasA MaIlHAa I0JH30BATEA
CHCTEMBI IIPOrPAMMUPOBAHUS,;
BM_IIII — BupryanpHas MamInHa IPUKJIAJHON IPOrPaMMBbI

1.5. A3bIK ynpaBrneHus
onepauuoHHOU CUCTEMOW

1.5.1. Tunbl A3bIKOB yrpaBneHuns

JI100as omepalnoHHas CHUCTeMAa IPeSOCTABIISAET CBOEMY II0JIb30-
BaTesio (IOJb30BATENAM) BO3MOXKHOCTH YIIPABJATH CBOeH pabo-
roii. Ilosromy sa3wik yrnpasiaeunus OC sBiasercsa o0s3aTeJTLHON Ua-
cThio nHTEpdeiica Me:kay moabzoBareneMm u BC. CyiecTByior gBa
OCHOBHBIX THUIIA TAKUX SI3BIKOB.
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Ilepsuiii Tun a3vika yupasiaeaus OC opueHTHUpPOBAaH Ha padoTy
CHCTEMBI C HEIOATOTOBJIEHHBLIM I0JIL30BATEIEM W 3aKJII0UaeTCsA B
KCIIOJIb30BAHUU MEHI0: B JII0O00I1 MOMEHT BPEMEHM IT0JIb30BATEh
BUIUT Ha 9KpaHe HAOOp HOCTYIHBIX KOMAH/, 13 KOTOPLIX OH J0JI-
JKeH caesiaTh BbIOOP. Takoil moAXon pealn30BaH B Pa3IUUHBIX
Windows. B asTux cucTemMax HMCHOJB3yeTcs rpauuecKoe MeHIO:
Ha SKpaHe MPeACTaBJeHbl 3HAUYKM, COOTBETCTBYIOIIME HCIIOJIHIe-
MbIM (aitmam, ¢aiimaM JaHHBIX, a TaKsKe KarajoraMm (mamKam).
ITonp3oBaTesb cOOOIIIAET O CBOEM BBIOOPE B «MEHIO», HABeIA Kyp-
COp MBIIIN, a 3aTeM Ha)kKaB Ha ee KJjasuilly. IIpu BbIOOpe mCIIOJI-
HAeMoro aiija (pacmuperHue nMeHu (aiiaa — com, exe uiu bat)
OC samyckaeT Ha BBITTOJIHEHIE COOTBETCTBYIONIYIO IPOrpaMMy WJIn
mporpamMmsbl (nusa bat-gatina). Beibop daiima maHHBIX O3HAYAET,
YTO HA UCIIOJHEHNEe JOJKHA ObITh 3alyIlleHa CUCTeMHAas YTUINTA,
BBITIOJTHAOIIAA 00paboTKY mamHOro (aiiiaa. Beibop karagora mpu-
BOJIWUT K BBIBOAY Ha SKPaH MEHIO, COCTOsAIIero u3 (aijaoB U moI-
KaTaJIor0B 3TOr0 KaTaJjora.

Bropoit Tun si3eikos yupasiaeHnsa OC — a3viku komanod. Kax-
IOBIN TaKo# A3LIK OPMEHTUPOBAH HA MOATOTOBJIEHHOTO IOJIH30Ba-
TeJis, 3HAKOMOT'0 ¢ I3bIKOM KoMau . HaOpaB Ha KilaBuaType CBOIO
KOMAaHy, IT0Jb30BaTeIb HAKUMaeT KJaaBuiry <Enter>, coobias
TeM CAMBIM CHCTEME, UTO OHA MOKET IIPUCTYIATh K BBITIOJHEHUIO
KoMaHabl. Takol mMOAX0M MCIOJIb3YeTCA B OMEPAIlMOHHBLIX CHCTe-
max MS-DOS u UNIX.

JIto60#f m3 MOAXOMOB K OPraHM3aluy IOJb30BATEJIbCKOTO
uHTepdeiica mpeAnogaraer, 4To o0paboTKy KOMAaHJ yIIPaBIeHUSI
OC BhIDOJIHSET ee MOAYJIb, HA3LIBAEMBIN UHMeEpRpemamopom
komand OC (coxpamienno UK). Kaxk u m060if muTepmperaTop,
JaHHas MIPOrpaMMa BBHITOJHSET 00pabOTKY ITOCTYIMAIOIIUX Ha ee
BXOJ KOMAaHJ IO OHOI, 3amycKas Ha BBIMOJHEHNE TpedyeMyio
MAIIMHHYIO IPOTPpaMMYy WJIX MOAIPOrpaMmy. SIBJIsasach JIsT TOJIb30-
Baresas dacTbio OC, UK paccmaTpuBaeTcs OCHOBHOII UaCThIO 9TOM
cucremsl (agpom OC) Kax oObIuHAA 00pabaTHIBAIOIIASA IIPOTPAM-
ma. CremgcrBueM sToro sBJsercsa To, uro MK pasmeriaercsa B oT-
IeabHOM ucmoJsiHssemMoM (aitine. Ias MS-DOS ato command.com,
a B ja000it UNIX-cucreme cylecTByeT HECKOJBLKO B3amMoO3aMe-
HaembIix K. Hauboiee usBectHble u3 Hux: Bourne shell — daiin
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/bin/sh, C shell — /bin/csh, Korn shell — /bin/ksh, Bourne-
Again shell — /bin/bash. Bce atu K umeroT obiiee HazBaHUe
shell. B xauecTBe mpuMepa gajee pacCMaTPUBAETCS SA3BIK KOMAaH]
s Hanbosee Tunuunoro shell — Bourne shell.

ITociie BXOMa OIb30BaTEIISA B CUCTEMY U 3aIlyCKa ITepBOHAYAIIb-
Horo shell (aTu onepaniuu 6yayT paccMOTpPeHBI B mogpasa. 3.1) Ha
SKpaH BBLIBOAUTCSA IPUTJIAIIEHNE BBECTH CJIEIYIOIIYI0 KOMAaHIY.
YacTo B KauecTBe TAKOr'0 MPUTJIAIIEHUS WCIOJb3yeTCA CHUMBOJ
«$». B orBer monbp3oBaTe b HA0UPaeT KOMAHAY OJHOTO 13 CJIENY-
IOIAX TUIIOB:

1) mpocras KoMaHIa;

2) cocraBHAA KOMaHA;

3) BBIZOB mogmporpaMmel Ha sa3biKe shell;

4) yupaBJIAIONIUNA OIIEPATOP;

5) xomaHIHBIN (haii.

ITonb3oBaTeIM-HEIPOTPAMMHUCTEI OOBIYHO OTPAHUYUBAIOTCS
MepPBBIMU ABYMSA TUIIAMH KOMAaH, TaK KaK IIPUMeHeHUe OCTaJIb-
HBIX THIIOB KOMaH[ (paKTHUeCKU 03HAUAET IPOrpaMMUPOBaHKe Ha
aseike Komaug shell.

1.5.2. MpocTble KOMaHAbI

IIpocteie Komamaer shell memsaTca Ha KoMaHIBI: a) 3allycKa
mporpamMMm; 6) KoMmaHIbI BhI3oBa (GyHKIME Shell; B) Bcmomorarens-
Hble KoMaHAbl. IlociemHsas W3 MEpPeUMCIECHHBIX T'PYII KOMAaH
OyzeT paccMoTpeHa HamMu B 1. 1.5.4 mpu u3yueHUU IEepeMeHHbBIX
shell.

IlepBhie ABe rpymnmbl KOMAaHI, KOTOPbIe MBI OyZeM ceiiuac pac-
cMaTpuBaTh, PA3JMYAIOTCS IO pPeajmsaluu. KOMaHIa 3amycKa
mporpaMMbel Tpedyer ot shell obecrieunTs BEHITIONHEHNE KAaKO-TO
obpabaTbIBatoIIeil mporpaMMbl (IPUKJIALHOM, VTUIUTHL U JIUH-
TBUCTUUECKOTO IIpoIleccopa), a KoMaHaa BbizoBa (GyuKmuu shell
3allycKaeT BHYTpeHHIO0 moamporpammy camoro shell. C rouxku
3peHus mosb3oBaTessa BC aTu gBa TMIla KOMAaHI HOYTH HEPABJIU-
ynMbl. EAUHCTBEHHOE pasiauyue. KOMaH[a 3alyCcKa IPOrpaMMbI
nMeeT, a KoMaHIa BbidoBa pyHkiuu shell He mmeer Koma 3aBep-
meusa. Kod 3asepwenus — 1es0e HEOTPUIATEIBHOE YUCIIO:
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0 — samyIieHHas mporpaMmMa 3aBepIInjiach ycuemnrtso; > 0 — mpo-
rpaMMa 3aBEePIINJIACH C OMINOKOII.

Tak Kak YMCcJI0 UCIOJHSIEMBIX (haiijioB MPAaKTUUYECKHU He orpa-
HUYEHO, TO ¥ He OTPAaHMYEHO YMCJIO HPOCTBIX KOMAaH] 3amycKa
mporpaMM. I1o cBoeit hopme HamboIee pacIIpocTpaHeHHAas KOMAaH-
na shell mpexacrasisger coboil UM MCHIOJTHSIEMOTO (haiiia ITPUKIAL-
HOII MM CUCTEMHOII 00padaThIBaloOIeil MporpaMMbl, 38 KOTOPBIM
yepes3 pasfenuTesb (CHMBOJ IIpodesia) 3amiCcaHbl HapaMeTphl KO-
MaHAb. [IpuMep KOMAHIBI:

$ cat abc.txt

Ira KoMaHJa BBLIBeJET Ha sKpaH comep:kuMoe (aitma abe.txt.
910 — HamboJee MPOCTOe 3aJaHMe MCIOoJHAeMOoro ¢aiiia, HO Jio-
oot UK, B Tom uucie u shell, mossosser 3amaBaTh SJOMOJIHUTEIb-
HbIe YCJIOBUS BBIIIOJHEHUS 3alIyCKaeMO IIPOrpaMMBl, CYIIIeCTBEHHO
moMoralimnue moab3oaTeaio BC B maiokeHuum TpedyeMoul emy
sdagaun. PaccMOTpUM CIOCOOBI YKAa3aHUA TAKUX YCJIOBUI.

Mcnonb3oBaHue MeTacuMmBonoB. Biaromapsa mpuMeHeHHUIO
IM0Jb30BaTeJEM B KOMaHIHO# cTpoke mMeracuMBojoB Shell mepe-
YeHb IapaMeTPOB KOMaHIbl, HabMpaeMbIX II0JIb30BATEIEM, MOKET
OBITH CYIIIECTBEHHO MeEHbLIIle IMepeuHs mMeH (aiiioB, mepemaBae-
MbIxX shell B KauecTBe mapaMeTpPOB B BHI3BIBAEMYIO IPOTPAMMY I
noamporpammy. Coctas mertacumBoJioB shell, ncmoab3yeMbIxX A
3amaHus uMeH (ailioB, aHAJOTMUeH PACCMOTPEHHBIM paHee MeTa-
cuMBoJiaM mmporpaMmsbr find:

1) * — cooTBeTCTBYeET JI000I IIOCJIeLOBATEILHOCT CUMBOJIOB,
B TOM YHCJIe W IIYCTOM, KPOMe MHOCJIeH0BATEJIbHOCTEH, HauMHAI0-
IIUXCS C CUMBOJIA «.>»);

2) ? — COOTBETCTBYET JIOO0OMY OJUHOUHOMY CHMBOJIY;

3) [...] — cooTBeTcTByET JIFOOOMY OAMHOUHOMY CHMBOJIY U3 TEX,
YTO IIepeumrcjieHbl 0e3 pasfefaiollinX CHMBOJIOB B KBaAPaTHBIX
ckoOkax. Ilapa cuMBOJIOB, pasmeIeHHBIX CHMBOJIOM «—>», COOT-
BETCTBYeT OJAMHOUHOMY CHUMBOJY, KO KOTOPOTO MOMagaeT B Aua-
MTa30H MEKIY KOJaMU YKa3aHHBIX CHMBOJIOB, BKJIIOUAA X CAMUX.

s caMux 3amycKaeMbIX mporpamMm MeracuMBoJIbI Shell «He-
3aMeTHBI», Tak Kak shell moacrasiaser BMeCcTo mMMeH, MCIIOJIL3YIO-
IMUX UX, O0bIYHBLIe MMeHa (daiimos. Hampumep, mycTh MOJIbL30BATEIb
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HaOpaJ Imocjaeq0BaTeIbHOCTh KOMaH A (HAIOMHUM, 4YTO yTuauTa Is
0e3 mapamMeTpoB BLIBOAUT HA SKPAH COAEPKUMOE TeKYIIero Kara-
Jora):

$Is
client client.c server.c
$ cc *.c

Torma gelicTBUTENLHELIN BBI30B TPAHCISATOPA CC, BLIMOJIHIEMBIN
shell, umeer Bupg cc client.c server.c.

IIpumepsr:

a) caenymoIas KOMaHZAa BBIBOAWUT Ha BKpPaH COUCOK (aiijaoB
3aJaHHOTO KaTajora, UMeInux cyQOurc «.txXt»:

$ Is /home/vlad/*.txt

0) KOMaHZa BEIBOJUT HA SKPAH CHOUCOK (hailjoB 3aJaHHOTO Ka-
TAJIOTa, UMEIOIINX B MMEHH CJIOBO «abcd»:

$ Is /Thome/vlad/*abcd*

B) cJeyiolas KOMaHJa BBIBOAUT Ha DKpPAH CHUCOK (haiijaoB
TEKYIIero KaTajora, MMeHa KOTOPhIX HAUMHAIOTCA ¢ Habopa cuM-
BoJioB «file», 3a KOTOPBEIM CTOUT MPOM3BOJLHBINA CMBOJI:

$ Isfile?

') cienyiomiasd KOMaHAA BBIBOAUT HA 9KPaH COUCOK (aiijaoB
TEKYIIero KaTajora, MMeHa KOTOPhIX HAUMHAIOTCA ¢ Habopa cuM-
BoJioB «file», 3a KoTOopEIM cTOMT CUMBOI &, b uau C:

$ Is file[abc]

O0paTute BHUMaHMUe, YTO B oTandne oT Komauasl find ogumou-
HbIe CMMBOJIBI B KBaAPATHBIX CKOOKAX 3alMCBIBAIOTCSA HE uepes
mpo0eJsi, a CJIUTHO;

o) caemyrolas KOMaHAA BBHIBOAUT HA 9KPaH CHUCOK (DaijoB
TEKYIIero KaTajora, MMeHa KOTOPhIX HAUMHAIOTCA ¢ Habopa cuM-
BoJioB «file», 3a KOTOPBEIM cTOUT JII000M CMBOJI B [UAMa30He OT a
o Z:

$ Is file[a-z].

MepeHanpaBneHue BBoga-BbiBoAaa. OHO II03BOJISIET II0JIH30BATE-
JIT0 B YI00OHOM (hpopMe BHITIONHUTEL 3aMeHy (haiioB, NCHIOIb3yeMbIX
B KauecTBe CTAHJAPTHOI'O BBOJA M CTAHAAPTHOrO BBIBOJA 3aIlyC-
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KaeMoii mporpamMMmbl. HamoMHUM, YUTO IO YMOJYAHUIO CTAHIAPT-
HBIM BBOJAOM SBJIAETCA KJIABUATypa, a CTAHZAPTHLIM BBIBOJIOM —
SKpaH. JKPaH MCIIOJb3YEeTCSa TaKiKe B KauecTBe BTOPOTO BBIXOI-
HoTO (haiijia, B KOTOPBIH BBIBOAATCS COOOIeHMus 00 omuokax. Ile-
peYnCcIuM OIepaIny IepeHanpaBJIeHus BBOAA-BBIBOA:

1) > ¢haiin — mporpamMma BBITIOJNHSET BBHIBOJ NAaHHBIX He Ha
9KpaH, a B 3aJaHHLIN (aiij, HaumHasg ¢ ero Hauajga. Eciau daiia c
TaKUM MMEHEM YiKe CYIIIECTBYEeT, TO €ro Ipe’KHee COAEeP:KIMOoe
OymeTr yuuuTo:keHo. Eciu (aiin He cylecTByeT, TO OH OyaeT co-
371aH;

2) >> ¢hatin — mporpaMma J00aBJISET CBOM BBIXOAHBIE JaHHBIE
B KOHeIl cylrecTByoiero dgaiiiaa. Ecau daitia He ObLIO, TO OH
co3maercH;

3) < ¢haiin — mporpaMma BBITIOJHSAET BBOJ JaHHBIX HE C KJa-
BHATYPEI, a 13 3aJaHHOrO0 (aiiia;

4) << ¢21060 — TIpPoTpaMMa BBITIOJHSAET BBOJ AJAHHBIX C KJIABU-
aTypbl 0 TEX IOP, ITOKA B 3TUX MAaHHBIX HEe BCTPETUTCA 3aJaHHOE
CJIOBO MJIM He OyIeT BBeJleH CUMBOJ KoHITa (aitna (<CtrI>&<D>).

Ilogo6HO MCIIOTB30BAHMIO METACHMMBOJIOB, caMa 3allycKaeMas
IporpaMMa HHWYero «He 3HaeT» 00 HCIOJb3yeMbIX B KOMaHJe
oIepanusax mepeHanpaBIeHns BBOAA-BbIBoOAA. [leso B TOM, UTO mpo-
rpaMMa oOparaerca K 9KpaHy U KJIaBHAType He IO UX II0Jb30Ba-
TeJILCKUM UMeHaM (MMeHaM COOTBETCTBYIOIINX (DAMJIOB), a MCIOIb-
3yeT IJIA 9TOT0 IIpOorpaMMHBIe mMeHa (ailyioB: KiaaBuarypa — O;
9KpaH — 1; axkpaH AJsg BeIiBoAA omnbok — 2. ITosTomy o6paboTka
oleparuu nepeHanpasjeHnsa BBOAA-BeIBoga B UK 3aka0uaercsa B
TOM, UTO, Ipe:KIe ueM OyZeT s3amyllleHa TpeOyeMmas IIporpaMma,
UK otkpoer mox Homepamu O, 1, 2 He KJaBUATypy U SKpaH, a
daiinbl, yKasaHHBIE B II0Jb30BATEILCKON KOMAaH/IE.

IIpumepsi. Onepanuy nepeHampaBIeHU s BBOIa-BbIBOIa JEMOH-
CTPUPYIOTCSA Ha IIpPUMepe YTUJIUTHI cat:

a) $cat > abc.txt
B sTom mpumepe cat mMcCmoab3yeTcsA B KAaueCTBE IIPOCTEHIIIETO
TEKCTOBOTO PelaKTopa, KOTOPHIH IT03BOJISET BBOAUTh TEKCT, CTPO-

Ka 3a CTPOKOIi, ¢ KJaBMATYyphI B (paiim abc.txt, maummas ¢ ero
Hauana. Kaskgasa BBeleHHAss CTPOKa MOKeT OBITHL cpasy :Ke
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OTpPefaKTUPOBaHA. BBOZ CHMBOJIOB 3aKaHYMBAETCS CHMBOJIOM
koHIa gaitna (<Ctrl>&<D>);

0) $cat>> abc.txt

OTyuune 9TOro IpuMepa OT IPeAbIAYIIero B TOM, YTO BBOIU-
MEI€ C KJIaBHATypPhl CHMBOJIBI TOOABJIAIOTCS B KOHeIT (haiima abc.txt;

B) $cat <abc.txt

Ira KoMaHAAa BBEIBOAUT Ha dKPaH comep:kumoe (aiima abc.txt.
Touno Takoro ke sdpderra MOKHO JOCTHUL M KomaHzmou $ cat
abc.txt. Pasuuma B ToM, UTO B IIEPBOM CJIyuae 3amycKaeMas yTHU-
JuTa cat He ImoJlyuyaeT HUKAKUX IIapaMeTpPOB, a BO BTOPOM cJIydae
TaKUM IIapaMeTpPoM sBJserca uMsa Gaiima abc.txt;

r) $cat<<!> abc.txt
> XXXXXXXX

= YYYYYYyy
> |

$

BBox ¢ knaBuaTyphl momeraercsa B ¢aiia abc.txt mo Tex mop,
IoKa He OyZeT BBeJeH CuMBOJ «!». O0paruTe BHUMAHNE, UTO 3TOT
CUMBOJI paciojaraeTcs Ha OTIeJbHOH CTpPOKe.

B sroM mpumepe W B CIEAYIOIIEM HKCIIOJb3YIOTCS Cpasy IBe
oIepaliuy IIepeHamnpaBJeHns BBOAAa-BbIBoga. PesyabraT He maMe-
HUTCSA, €cJU ABe ollepaliiy IepeHanlpaBJIeHnsl BBOJa-BBIBOLA II0-
MeHATb, MecTamMu. OTCyTCTBUE NMyTAHUIIBI O0BSICHAETCA TE€M, UTO
uMs dalisa Bcerga 3amlrCbIBAETCS CIIPaBa OT oIepalluy IepeHar-
paBJieHus;

o) $cat <xy.txt > abc.txt

Jra KOMaHJa BBITIOJHSAET KomupoBaHue (aitaa Xy.txt B daiin
abc.txt. To ecTs 9Ta KOMaHOa SABISETCSI HEKOTOPHIM AaHAJIOTOM
KOMAaHIBI Cp.

Tak KaK CHUCTEeMHBbIE YTUJIUTHI BBEIBOAAT CBOM COOOINEHUS 00
omuOKax Ha dKpPaH, TO 5TU COOOIIEeHN T NHOTIa MeIlaloT BOCIPU-
THIO C 9KpaHa APYro mHMOPMAIIUM U TeM CAMBIM pasapa’kaioT
moJib3oBaTesA. s momaBIeHNsA TaKUX COOOIIEeHWH MX TepeHal-
PaBJSAIOT ¢ SKpaHa B APyroi (aiia, Hampumep B (aiia ¢ uMeHeM
/dev/null. 9ot (daiia cooTBETCTBYET IICEBAOYCTPOMCTBY, BEIBOM B
KOTOpOe 03HAUaeT YHUUTOKeHre BeIBoAuMOn nHpopMmaruu. Cama
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olmepaius IepeHanIpaBJIeHns COO0ITeHniT 00 omnbKax aHaJoTHud-
Ha TepeHanpaBJIeHNI0 CTAHJaPTHOT'O BEIBOIA C TEM JIMIIb OTJIUYM-
€M, UTO CJIEBA OT OIIEPAIlUH «>» WJIHN «>>>» 3alNCbIBaeTcs mudpa
«2» — MporpaMMHOe M4 (aiiiaa, IpeJHaA3HAYeHHOTO IJI5 BRIBOAA
OIIOO0K.

IIpumep. Crenyoiiue 1Be KOMaHIbI BEIBOAAT HA 9KPAH COAEpP-
JKMMOE BCeX TEKCTOBBIX (DaijIOB, COAEPKAIINXCI B TEKYIIEM Ka-
TaJjore:

a) cat ./*

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

IIporpamma cat, samyieHHas IepPBOI M3 STUX KOMAHJI, BLIBO-
IUT HA 9KPaH CBOE «PYraTeJbCTBO» II0 MOBOAY KaXKIOTO HETEK-
cToBOrO (haiiyaa mau mogKaragora. Bropoil samyck 9TOH mporpaM-
MBI BBIBOJUT HAa 9KPAH JIUIIb COAEPIKUMOEe TeKCTOBBIX (haiijioB.

3anyck ucnonHsiemoro cdanna B ¢poHoBom pexume. Ecinm
3arycKaeMas IIporpaMMa MCIOJIb3yeT KJIaBUaTypy U (UJin) SKpaH,
TO OHA OTHOCUTCS K 3amyckaromiemy ee MK jgorumuecku Tak ke,
KaK OTHOCHUTCS IIOAIIpOTpaMMa K 3aIycKalollleil ee IIporpamme.
To ectb Tak Kak MK He Mo:KeT BHITIONHATHCA 0e3 sKpaHA 1 KJa-
BUATYPbI, KOTOPBIE CYIIECTBYIOT IJII KOHKPETHOI'O II0Jb30BaTE I
B €IMHCTBEHHOM 3K3eMILIAPE, TO OO0 3aBepIIeHUus 3allyIeHHOI
nporpammbl UK Oyzer «0e3 gBuikeHus». IIpu aToMm roBopsaT, 4TO
IporpaMMa 3allyCKAaeTCs B ONePamueHOM pexcume.

Eciu mporpamMme He HY:KHBI HM KJaBUATypa, HU dKpaH, TO ee
MOJKHO 3aIlyCTUTDH B ()OHOBOM perkuMe. OTO 03HAUAeT, UTO IOCJIe
3amycka mporpamMMbl oHa U UK BHIMOJTHAIOTCS aCUHXPOHHO (Hesa-
Bucumo). (Ha camom pmene, Kak OygeT IMOKAa3aHO B CIAETYIOIINX
pasmenax, UK MoKeT BBITIOJHATL HEKOTOPHIE AEeHCTBUSA IO VII-
PaBJIEHNIO 3aTyIIeHHON IPOTPaMMOil, HO 9TH AefiCTBUA He SBJIA-
IOTCSA 003aTeJbHBIMHU U 3aBUCAT OT JKEeJaHUs MOJb30BaTeIs.)

s samycka ncmosmasaemoro daitia B (oHOBOM perkuMe A0CTa-
TOYHO B KOHIle KOMaHAbI 3aNINCaTh CUMBOJI «&». Hampumep, cire-
IyIoIias KOMaHAa BHIIOJHSAET B (JOHOBOM PeKUMe KOIUPOBAHLE
moagepeBa (ailJIoBOM CTPYKTYphl ¢ KopHeMm dirl B mommepeBo
¢ kopuem dir2:

$ cp —r dirl dir2 &
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Hcmonn3ysa komauay wait, moxxkHO 3agep:karsd shell, us xKoro-
poro OBLI BBITIOJHEH 3aIyCK HPOrpaMMbI B (DOHOBOM peKUMeE, 0
3aBepIIIeHUA dTON ImMporpaMMsl. [[J1s1 3TOro B KauecTBe ImapaMeTpa
KOMaHAbI Wait ciaegyer 3amaTh HOMep IIpollecca, COOTBETCTBYIO-
IIero AaHHO¥W mporpaMMe (IIOHATHA IPOIlECcca U €ro HoMepa pac-
CMaTpUBAIOTCA B ImMOApasm. 2.2).

IIpumep. Crnegyiomias KoMmaHza sagep:kuBaer mporecc Shell
[0 3aBepIleHnA IIpoliecca ¢ HomepoMm 125:

$ wait 125

Cienyer OTMETHTDL, UTO KOMaHga Wait He TOJBKO BBIIIOJHSIET
OXKHUJaHIe 3aBepIlIeHns IPOrpaMMEl, HO U IepenaeT ee KOJ BO3-
BpaTa (CBOero Kojga Bo3BpaTa, Kak u Jobas Gpyukmnua shell, ona
He MeEeT).

Ecau mapamerp KoMaHAbBI Wait He 3amaH, TO ITPOU3BOIUTCS
OJKHUJaHNe 3aBePIIeHN BCeX IMPOrpaMM, 3alyIeHHbIX B (POHOBOM
pe:xkume us mamaoro shell.

1.5.3. CocTaBHble KOMaHAbI

B oTiimune oT mpoCTOi KOMaHALI COCMABHAA KOMAHOA TI03BO-
JISeT II0JIb30BaTENI0 3allyCTUTh He OAUH, a HeCKOJbKO MCIOJIHSIe-
MBIX (paityioB. Takas KoMaHIa MpeAcCTaBJIgeT cO00# MM KOHBEIi-
ep, WM KOMAHIHEIN CIIMCOK, UJIX MHOTOYPOBHEBYIO KOMAHIY.

KoHnBenep nporpamm. mena ucmnogHseMbIx (GaijioB, o6pasy-
IOIIUX KOHBEUED, Pa3esaioTcs CUMBOJIOM «|». CTaHIapTHBIN BhI-
BOJI IIPOT'PaMMBbI, CTOAIIEH cjeBa OT HTOT0 CMBOJIA, OMHOBPEMEH-
HO SIBJISIETCS CTAHIAPTHBLIM BBOIOM [JIA IPOTPaMMbI, 3alICAaHHOMN
cIipaBa.

IIporpammbl, o0pasyiomiue KOHBelep, He KOHKYPUPYIOT MeK-
Iy coboit n3-3a sKpaHa U KJaBUATYpPHI, TaK KaK KJaBHaTypa MO-
JKeT OBITh HY:KHA TOJBKO IIePBOii, a 9KpaH — TOJLKO IIOCTIeaHell
mporpaMMe KoHBeilepa. IlosToMy maHHBIE IpOrpaMMBI 3aIycKa-
totcst shell ogaoBpemenHo (acurxporHO). Ilocae cBoero 3amycka
MIPOrpaMMBbI, PaCIOJIOKeHHbBIE IO COCeICTBY B KOHBeliepe, B3au-
MOJEMCTBYIOT MeKIY co00Ii uepes MPOMe:KYTOUHBIN (haili caery-
oM oopasom. IIporpamMmma, i KOTOPOI 3TOT (haly ABJISIETCS
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BBIXOJHBLIM, IIOMEII[aeT B HEro CBOM JaHHBIE IMOCTPOUHO. Jpyras
IIporpaMMa CUYMTBIBAeT 9T AAaHHBIE TaKsKe IIOCTPOUYHO, He TOKHU-
Iasich 3aBepIneHus PaboThI MEPBOM IIPOTPAMMEI. 3aMETHUM, UTO,
HECMOTPS Ha TO UYTO IIPOMEKYTOUHBIN (aii peasbHO CYIIeCTBYeT
Ha [AUCKe, ero MMsA HEeW3BeCTHO [Jif IO0Jb30BaTess, KOTOPOMY,
BIIPOYEM, 5TO UMS U He HYIKHO.

st Toro YTOOBI COXPAHUTH IMTPOMEXKYTOUHBIN (Paiiy, CKOIUPO-
BaB ero B Apyroii ¢aily, nCIoJb3yeTcsa KoManaa tee, momMeraeMas
B TO MECTO KOHBelepa, r'jle HaXOAUTCS HPOME:KYTOUHBIN (aii.
Eciu cpaBHUTL KOHBelep ¢ BOAOIPOBOAHOII TPyOOil, TO 3Ta KO-
MaHZa UTPaeT PoJib «TpoliHuKa» (puc. 10).

y U

i

Puc. 10 — Harnagzaoe usobpakeHue KoMaHALI tee

IIpumepsr:

a) B pesyJbTaTe BBINIOJHEHUS CJIeAYIOIIEro KOHBeliepa Qaii
filel cogep:KUT MOJHBIN CIIMCOK (PAIIJI0B 1 IMIOAKATAJIOTOB TeKYIIe-
ro KaraJora, a (gaiia file2 cogep:RuT UncieHHbIe TapaMeTPhI 3TO-
r'o CIIHCKA:

$ Is|tee filel|wc |tee file2
25 25 115
$

0) B pesyJbTaTe BBITIOJHEHUS CJIEAYIOIIEro KOHBeliepa Qai
filel cogep:kuT cOomcoK abCOJIIOTHBIX MMeH (haijioB, KOTOPhIe Ha-
XOOATCS B moamepeBe (hallioBOM CTPYKTYPHI ¢ KopHeM /home u
YbHM IPOCTHIE NUMeHa HaumHaloTcea ¢ cumBoga «f». daiin file2 co-
IEePIKUT Ty YaCTh 3TOT'O CIIMCKAa, KOTopas BKJIIOUaeT (haljbl C IPo-
CTBIM MMEHEM, COAEeP:KAIllM ITOCJIeIOBATEJIBHOCTh ABYX CHMBO-
J0B «fl». 9ra jKe yacThb CIMCKAa BBIBOAUTCA 1 HA SKPAaH:

$ find /home —name ‘t*’ | tee filel | fgrep f1 | tee file2

/home/111/1/2/f1

/home/111/1/3/f1

/home/111/1/f1

$
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Ecnu mepBoit um mocyiegHell KoMaHAaM KOHBeliepa He HYKHBI
COOTBETCTBEHHO KJIABHATypa W dKpaH (Hampumep Ojaromaps me-
peHaIpaBJIEHUIO BBOJA-BHIBOZA), TO BCe IpPOrpaMMbl KOHBeiiepa
MOT'YT OBITH 3aIyINEHBI B (POHOBOM pPeKUME 3aINChI0 CUMBOJIA &>
B KOHIe KOHBeiiepa.

ITogob6HO TOMYy Kak KOMaHZA 3amycKa IPOrpaMMbI MMeeT KO
3aBepIleHns, MOLO0HBIA KOJ mMeeT u KoHBeliep. IIpu sTom kKod
3a6epulenusn KOHGellepa OIpesesAeTcss KOJOM 3aBepIIeHNUs IPo-
rpaMMBbl, 3alMCAHHON B KOHBeiiepe mocienmeii. [Ipuuem Kopm 3a-
BEPIIIEHUA UMEIOT TOJbKO IPOCThIe KOMAHIbI, BBITIOJIHSIONINE 3a-
myck mporpamM. KoMaHABI, 3aIryCKaroIIre IOAIPOrPaMMEI CAMOTO
shell, xoma 3aBepilieHUA HE MMEIOT.

KomaHpHble cnnuckun. Takoii cimcox o0pasyoT KOHBeephl, pas-
IeJEHHBIE CUMBOJIAME «;», «&», «&&», «|[». IIpu aTom B Kaue-
CTBe KOHBEHEPOB MOTYT BBICTYIIATh W OTJeJbHBIE MCIOJHIEMbIE
daiiabl. PaccMoTpuM HasHaUeHME IEPEUYUCIEHHBIX CUMBOJIOB:

; — DJIEMEHTHI CIIMCKA, COeIMHIEMbIE STUM CHMBOJIOM, 3aIlyC-
KaloTcsA mocjaegoBaresbHO. To ecTh mporpamma (KOHBeliep) cipa-
Ba OT CHMBOJIA «;» HAUMHAET BHIMOJHATHCA TOJBKO IIOCJIE 3aBep-
IIeHu s IporpaMMel (KoHBeliepa) caeBa. IIpu aTom mporpamMma cjeBa
BBITIOJIHAETCS B ONIEPATUBHOM PEKUME U II0ITOMY MOYKET MCIIOJNb-
30BaTh dKPaH U KJIaBUATYDPY;

& — 3JIEMEHTHI CIIUCKA, COeINHAEMbIe 9TUM CMBOJIOM, 3aITyC-
KaloTCA aCUMHXPOHHO. TepMUH «aCHHXPOHHO» O3HAUYAET, UTO KOH-
Beliep, 3allMCAHHBIA CIIpaBa OT STOTO CHMBOJIA, OyAeT 3amyIlneH
cpagsy JKe IocJje 3allycKa KOHBeliepa cieBa. IIpu aTom mporpamma
UJIV KOHBEMep cJjieBa OT 3TOT0 CHMBOJIA 3aIlyCKATCI B (POHOBOM
pexume;

&& — 3JeMeHTHI CIIMCKa, COeIUHAEeMble 9TUM CHMBOJOM, 3a-
IyCcKalTcA mocaemoBaTebHo. IIpu aToM KoHBeliep caopaBa Oymer
3amyIeH TOJAbKO B TOM CJIydae, ecJii KOHBelep cjeBa 3aBEPIITUI-
Cs1 YCHEITHO — C HYJIeBBIM KOJOM 3aBEPIIEHN;

| — B oTaIMYmMe OT TPEaBIAYIIETO CIyYasd, AJIA 3aTyCKa KOHBE-
epa crpaBa TpeOyeTcsd HeyJauHOe 3aBepIIeHNe KOHBeliepa cJieBa
(3aBepIieHuE ¢ HEHYJIEBBIM KOJOM 3aBEPIIIEHUS).

IIpumepsi. Ciegyiomiue nBa BapuanTta 3aganua Komaug shell
BBIIIOJIHAIOT OJHN 1 Te JKe AeMCTBUA. CHAYAJIA HA S9KPaH BLIBOJUT-
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csi abCOJIIOTHOE MM TEeKYIIero Karajora, a 3aTeM COAep:KuMoe
TeKYIIero Karajiora BEIBOAUTCA HaA dKpaH u B (aiia fl:

a) $ pwd; Is|teefl 0) $ pwd
/home/vlad /home/vlad
1 $ Is|teefl
22 1
f1 22
$ f1
$

C TOuKu 3peHUus IMOJb30BATEJSA PE3YJbTAT BBIMOJHEHUS JTUX
IBYX BApUAHTOB MOKET OBITH PA3HBIM: €CJIM UKCJO CTPOK, BBIBO-
IVUMBIX Ha SKpaH KOHBelepoM B BapuaHTe (a), ZOCTATOUHO BEJIH-
KO, TO TI0Jb30BaTeb BOOOIIE He YBUAUT Pe3yIbTaTa BHIMOJHEHHUS
TIEePBO KOMAH/IEI;

Crenyromire nBa BapuauTa 3aganusa komaug shell BeImoIHSAIOT
OJIHO0 U TO JK€. OJHOBPEMEHHO BHITIOJIHAIOT IIOKMCK TpeOyeMbIX (daii-
JIOB B 3aJaHHOM Karajiore (pesyJbTaThl IIOMCKA IIOMEIAaloTCAd B
¢aiin fl) 1 BEIDOTHAIOT BBIBOJ COAEPIKMMOr0 TEKYIIIEr0 Karajaora
B (aiia f2 u Ha sKpaH:

B) $ find /home —name ‘file’|cat>fl & Is|tee f2

r) $ find /home —name ‘file’ | cat >f1 &
$ Is|tee f2
B mpumepe (@) mepBasi mpocTas KOMaHZA BBITIOJNHSIET OWCK
CTPOK, COZEP:KAIINX IIOCJIe0BATEILHOCTE CUMBOJIOB «abcd». Ecin
XO0TsI OBI OfHA TaKas CTPOKa OyaeT HalieHa, TO BTOpas IIPOCTas
KOMaHIa BBIBEZET Ha 3KPaH CHayvaja BCTYNUTEJbHBIN TEKCT (CO-
nmepsxumoe aiiia f2), a sarem camu HalaeHHbIe cTpoKu (haiia Tl):

o) $ fgrep abcd f3 f4 >fl && cat f2f1

Temeps mepemesaeM HIPEABIAYIINI IPUMEP TaK, UTOOLI HA JK-
paH BHIBOAMJIOCH coobireHue (comep:xkumoe (aitna f5) o Heymau-
HOM 3aBepIIeHNY ITOMCKAa:

e) $ fgrep abcd f3 f4>fl || cat f5

MHoroypoBHeBas komaHaa. Takas KoMaHAa IIPeICTABIIET CO-

0011 TeKCT OJHOI KOMAHIbI, B KOTOPYIO JOJI:KHEI OBITH IIOCTABJIE-
HBI Pe3yJIbTATHI BBINIOJHEHNA JPYTroi KOMaHIbl niau KoMaug. [Ipu
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9TOM Pe3yJIbTAT BKJIAALIBAEMOM KOMAHILI IPEACTABJISIET CO00M OTHY
UJIW HECKOJIBKO TEeKCTOBBIX CTPOK, OTOOpasKaeMbIX B CTaHAAPT-
HBIA BeIBOA. IIpmmepsr Takux rKomauza: pwd, wc, Is, find. Kax-
Iasi BKJIaJblBaeMasi KOMaHIa JOJ:KHA OBITH BBIAEJNEHA ONHUM U3
IBYX cmoco6oB: 1) s3axjmueHa B o0OpaTHBIE amoCTPO(BI « »;
2) 3aKJIIOYeHA B KPYIJIble CKOOKM, KOTOPBIM IIPEIIIEeCTBYET CHUM-
BoJI «$». IlepBbIii U3 9TUX CIIOCOOOB IIPHUMEHSIETCS B OCHOBHOM
UL IBYXYPOBHEBBIX KOMAaH/, & BTOPOM — JJIs JIFOOOTO YKCIa YPOB-
Hell BJIOKE€HHOCTH.

Shell o6pabaTeiBaeT MHOTOYpPOBHEBYIO KOMaHAy (KakK U JIIO0YIO
IPyTylo) cieBa HampaBo. IIpm 9TOM, BCTPETUB OUEPEIHYIO BJIO-
JKeHHYI0 KoMaHZAy, shell obecrieunBaeT ee BLIMOJIHEHME, a 3aTeM
IIOJICTABJISET TEKCT, IMOJYYEHHBIH B Pe3yJbTaTe 9TOTO BBITIOJIHE-
HUs, B KOMaHIHYIO CTPOKY. Eciu maHHBIA TEKCT COCTOUT W3 He-
CKOJIBKHUX CTPOK, TO Shell 3ameHsIeT Ka:KyIo Tapy CHUMBOJIOB «BO3-
BpaT KapeTKU» M <IEPEeBOJ| CTPOKU», DPa3HeAioIINX COCeJHUe
CTPOKHM, Ha CHMMBOJ IIpobesa. B pesyibTraTe sTOTO BCTABISEMBIi
TEKCT IPeACTaBIAET cO00H OZHY OOJIBIIIYIO CTPOKY.

IIpumepsr:

a) caenymoIias IBYXYpPOBHeBasd KOMAaHIa BBHIIOJHSIET YHUUTO-
’KeHue Bcex (ailyioB M KaTajoroB, IIPOCThbIe MMeHA KOTOPBIX Ha-
YMHAIOTCS ¢ OYKBBI d 1 KOTOPBIE PACIIOJIOKEHEI B MoAaepese (haii-
JIOBOM CTPYKTYPHI, IIPUHAIJIEKAIIEM JaHHOMY II0Jb30BATEJIO;

$ rm —r ‘find ~/ —name ‘d*”

OO0paTuTte BHUMaHIE, UTO IpH 3agauuu B KoMmauae find umenn
¢daiina (mam Karajgora) ¢ IOMOIIBI0 METACMMBOJIOB, 3TO UMA 005-
3aTeJIbHO JOJIKHO OBITh 3aKJOUEHO B KaBBIUKY (OQUHOUYHBIE WJIN
IBOUHBIE). ITO 00bACHAETCA TeM, uTo Shell mmeer cBou meracum-
BOJIbI, OZHOMMeHHEIe MeTacuMmBoJsiaM yTuauThsl find. KaBbruxku
UTPAIOT POJIb «3KPAHUPYIOIIUX>» CUMBOJIOB, coobitasa shell o Tom,
YTO BCe CMBOJIBI, 3aKJIOUEHHbIe MEeKIY HUMHU, SABJIAIOTCA O0BIU-
HBIMHU CHUMBOJIAMU, KOTOPbBIe HOJKHBI OBITH IepefaHbl 6e3 uaMe-
HEHUH B 3aIIyCKaeMylo IIporpamMmy (B ZaHHOM cJydae B IIporpam-
my find).

ITomesno cpaBHUTH AelicTBME 3alIMCAHHON JBYXYPOBHEBOU KO-
MaHABI ¢ KoMaugoil $ rm —r ~/d*. Ilocaenusas KoMaHga BBIIIOJI-
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HUT YHUUTOKEHUE He BceX (DAafJIOB U KATaJIOTOB C 3aJaHHBIM HMMe-
HEeM B IIOJIepeBe II0JIL30BATENsA, a JIUIITh TeX, IJII KOTOPBIX POaM-
TeJIbCKUM KaTaJOTOM SBJISETCSI KOPEHDb 3TOTO IOAIEePEBA;

0) ciemyroIas MHOIOypPOBHEBas KOMAaHZA BBIMIOJHSET IOUCK
CHUMBOJILHBEIX CTPOK, COAEP:KAIIUX IMOACTPOKY «a b». ITouck ocy-
IIIeCTBJISAETCS B IMOAAepeBe (PailioBOM CTPYKTYPhI ¢ KopHeM /home
cpenu (paiiioB, MMEINUX IIPocToe MM (aiija m3 ABYX CHUMBO-
JIOB, IE€PBLIN M3 KOTOPBIX €CTh OyKBa «f»:

$ fgrep “a b* ‘find /home —name ‘f?”

/home/111/1/2/f1: aa bb

/home/111/2/3/f4: aaaa bbbb

$

OO0paTute BHUMaHMUe, YTO B JaHHOM IIpHMepe KOMAaHAa COmep-
JKUT KaBBIUKHM BCeX TPEX BUIOB. ABOMHBIE KABBIUKM, al0CTPOMEI
(ommHOUHBIE KaBBIYKM) 1 o0paTHBIe anocTpodsl. Hukakoii pasHu-
IIBI JJIST JAaHHOTO IIpUMepa MeX Iy JBOMHBIMY KaBBIUKAMU U aIloC-
tpoamu Her. Ho B 00IlieM ciiyuae Takas pasHHUIIA ecTb. [leyo B
TOM, YTO amocTpPodnl obJsiamaioT 0ojee CUILHBIMU «IKPAHUPYIO-
IIMII» CBOHCTBAMIU,

B) $ echo “cat” r) $ echo “cat”
“cat’ abc
$ <Ctrl>&<D>
abc
$

B npumepe (B) amocTpodbl «9KpaHUPYIOT» 00paTHBIE allOCTPO-
(51, B pesyJbTaTe U4ero Te BOCIIPHHUMAIOTCSI KaK OObIUHbIe CIMBO-
JIBI, KOTOPBIE MOXKHO OTOOpasKaTh Ha dSKpaHe. B mpumepe () gBOM-
Hble KaBBIUKW HE YCTPAHAIOT CIeMUAJIbHBIN CMBICI OO0PATHBIX
amocTpodoB. B pesyibTaTe cHauajsia BHIIOJHsSETCA Komamga cat.
3anucanHasa 0e3 mapaMeTpPoOB, OHA BHITIOJHAET BBOJ TEKCTa C KJa-
Buatypsl. 3ateM shell mogcraBiser sTOT TEKCT B BUAE OJHOI CTPOKH
CUMBOJIOB B KauecTBe ImapaMerpa KOMaHIbI €Cho, KoTopasi BBEIBO-
IWUT BTy CTPOKY Ha SKpAaH;

) caenymoIias KoMaHaa uMeeT 4-ypOBHEBYIO CTPYKTYPY:

$ echo 11$(echo 222%(echo 333%(echo 444)))

111222333444
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1.5.4. NMepemMeHHble U BblpaXeHUs

Kak u m1000#i f3BIK HPOrpaMMUPOBaHUs, BXOAHOU sa3bIKk UK
II03BOJIAET 3aJjaBaTh IiepeMeHHEbIe. [Ipu sToM mom nepemeHHOl
mouuMaercs Hebosbinas obaacts OII, comep:kaiias mamHOoe, KO-
TOPOE MOKET OBITh MCIIOJIb30BAHO IIPHU BhIMOJHeHNN Komaua shell.
B orsimume ot Apyrux sSI3LIKOB IPOTPAMMMPOBAHUS, IIePeMEeHHbIe
shell e Hy:KgafoTCca B 00BABIEHNN TUIIA, TaK KaK BCe OHU COMEp-
JKaT JaHHBIE OJHOTO THUIA — CHUMBOJIbHBIE CTPOKH.

Nmsa mepeMeHHOU MOKET BKJIIOUATH CMBOJIBL. JaTUHCKME OYK-
BBEI, ITU(PPEI, «—». [Ipu 9TOM MMSA He MOMKEeT HauMHATLCA C Q-
pel. Kak u Bcerga, s 3afanus 3HAUEHUSA IEPEMEHHOM MCIIONb-
3yercsi omeparop npucsauBanus. B shell ato cumBon «=». Nma
IIPYCBaMBAEMOIl IePEeMEHHOUN ITOMEIIaeTCs CJIeBa OT 3TOTO CHMBO-
Jia, a cIipaBa — HOBOe 3HauUeHUe mepeMeHHo#. [[Jia 3aganus 3Toro
3HAUYEHUSA MOTYT OBITh MCIIOJIB30BAHBI HUMKEIIEPEUNCIEeHHbBIE CIIO-
COOBI.

1. HenocpeacTBeHHOe 3apaHMe cTpoku cumBonoB. Ecau sta
CTPOKa COCTOHUT M3 OOHOI'O CJI0OBa, TO €€ MOXXHO HE€ BBIJEJIATE. ,I[JIﬂ
3ajaHud CTPOKHN M3 HECKOJBKHUX CJIOB OG&IS&TGJIBHBI ILBOfIHI:IQ
KaBBbIUKU.

IIpumepsr:

a) $ varl=/home/vlad/a.txt

0) $ var2="y=x+z"“

2. 3apgaHue 3Ha4YeHus apyrom nepemeHHon. Ilia sroro mepen

MMeHeM IIepeMeHHOM B MpaBOil YaCTH OIlepaTopa IPHUCBAMBAHUS
JIOJI3KeH ObITH ITOMeIleH CUMBOJ «$».

IIpumep

$ varl=/homel/vlad/a.txt
$ var2=$varl

$ echo $var2
/home/vlad/a.txt

W3 gamgHOro mpuMepa BHAHO, UTO HCIOJb30OBaHMNE 3HaUe-
HUA MEPEeMEeHHOM B KauecTBe IIapaMeTpa KOMaHAHI (B IpuMepe —
I KOMaHABI €Ch0) aHAaJOTMYHO MCIIOJIB30BAHMUIO TAKOTO 3HAUE-
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HUS B IIPAaBOM YACTH ollepaTopa HpucBamBaHus. B obomx ciayua-
AX WMEHHU MepPeMeHHOM mpeziiecTByeT cuMBOJ «$». ITomo6HBIM
o0pasoM 3HAUEeHNE IMEePEeMEeHHOM MOKHO HCIIOJL30BATL B JIIOOOM
MecTe J000W KOMaHIbl, ©UMes B BHUAY, UTO Iepel BHIIOJHEHU-
eM KoMmauzga shell BEITOMIHUT ITOACTAHOBKY B Hee 3HAUEHUS IIepe-
MEHHOM.

3. Ucnonb3oBaHue BbIXOoAHbLIX AaHHbIX KoMaHAabl shell. Oxo
BBITIOJIHSETCA TOYHO TaK Ke, KAK M B MHOTOYPOBHEBOI KOMaH[Ie
(cMm. m. 1.5.3). ITpu aTom mmsa 0001 IporpaMMbI, KOTOPas BhIZa-
eT CBOM pes3yJIbTAT B BUJE OJHON MU HECKOJBKUX CTPOK CHMBO-
JIOB, MOXKeT OBITh 3allMCAHO CIIpaBa OT oepaTopa IPUCBANBAHUA
3aKJIIOUEHHBLIM B 00paTHBIE allOCTPOQPEI « > MU MOMKET OBITH 3aK-
JIIOUEHO B KPYTJIble CKOOKY, KOTOPBIM IIPEAIIIeCTBYEeT CUMBOJ «$H>».
Shell crauana 3amyckaeT yKasaHHYIO IPOrpaMMy Ha BBITIOJIHE-
HUe, a 3aTeM IIOJCTaBJseT ee BbIXOAHbIE JaHHbIe B KauecTBe 3HAa-
YeHUs 3aJaHHOU HMepeMeHHOM.

IIpumep
$ var="pwd"

B mammom mpumepe shell cHauasma 3amycTUT Ha BBITIOJHEHUE
yruauty pwd, KoTopas BBIJACT MMS TEKYIlero KaTajora, 3aTeM
MIOZICTABUT 3TO UM B KauecTBe 3HAUEHUS IepeMeHHOoH var.

4. U\cnonb3oBaHue KoMmaHAabl BBoaa read. Vcoosbp3oBanue gaH-
HOI KOMaHZbI II03BOJISIET BBECTU 3HAUEHUSA IePEeMEeHHBIX CO CTaH-
IapTHOTO BBOAA (C KJIaBHATYpPHI) 0€3 IIOMOIIIM OIlepaTopa IIpucBa-
uBaHUuA. 75T 9TOr0 UMeHa OUpee/iieMbIX ITePeMeHHbIX TOJIMKHbI
OBLITH IIepeurcaeHbl B KaUecTBe mapaMeTpoB KoMaHAb! read. Beo-
IUMBbIe najiee ¢ KJaBHATYyphl (o Haxkatus <Enter>) cioBa pac-
IpefessaioTCa MeKIy MepeMeHHBIMH TaK, UTO B OJHY IIepeMeH-
HYIO 3aIlCBIBAETCS OHO cJI0BO. Eciiu 4mcyo mepeMeHHbIX MeHbIIIe
YmcJia CJIOB B BBEIEHHOI CTPOKe, TO BCe OCTaBIITHECS CJI0BA 3allu-
CBIBAIOTCSA B MOCJETHIO IIepeMeHHyIo. Ecau, Hao0OpoT, UmCJIo
IepeMeHHBIX 0O0JIbIlle, TO MOCJeAHNe IIepeMeHHbIe MoJyJYaT IIyC-
Toe 3HaueHue. Eciau ¢ KJIaBUATypPhl BMECTO OOBIYHBIX CHMBOJIOB
OyzeTr BBeleH cMMBOJ KoHIla (aitna (<Ctrl>&<D>), To mamHasa
KOMAaHa 3aBePIIUTCS C HeHYJIeBbIM KOJOM 3aBepIIeHU.
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IIpumep

$ read xy
aaa bbb ccc
$ echo ‘x="$x
X=aaa

$ echo ‘y="%y
y=bbb ccc

Komaugy read ymo6HO 1CIIOIB30BATh AJISA TOTO, YTOOBI IIPHCBA-
UBaTh MEPEMEeHHBLIM 3HAUEHUsS CJOB M3 HEKOTOPOTO TEKCTOBOI'O
(aiina. I[yia aTOro JOCTATOUHO IePEeHAIPABUTEL CTAHAAPTHBINA BBOJ,
¢ KJIaBUATyphBI Ha BBOJ 13 Tpebyemoro aiiia.

IIpumep. Crenyiromiasa KoMaHAa IPHUCBABAET IIEPEMEHHBIM X,
Y, Z 3HAUEHUA CJIOB M3 IepBoil cTpoku Qaiiaa file:

$ read xy z <file

Takum oOpasoM, AJA TOTO UTOOBI OHPENeSUTh OOBLIKHOBEHHYIO
IepeMeHHYI0, JOCTATOYHO XOTs OBl pas 3alucaTh ee UMs cjeBa OT
olepaTopa IpuCcBauBaHUS WJIN 3aIIHCATh €r0 B KaUecTBe IIapaMeT-
pa xomauzase! read. ITocse aToro mo KomIa Barieil pabOTHI ¢ JaH-
HeIM Shell 3HaueHMe JaHHOU ITepPeMeHHO MOKeT MCIOJIb30BAThCSA
B JI000M MecTe Jit0007 KoMaHABI. [[J1s1 9TOTO0 MMEHU HepeMeHHOMR
MOJKEH IIPeJIIeCTBOBATL CUMBOJ «$», CMBICI KOTOPOIO B JaH-
HOM CJIy4ae eCThb «3HaueHUe IepeMeHHOI». Brlllle mpuBemeHBI
IIPUMePHI UCIOJIb30BaAHNSI 3HAUSHUS IIepeMeHHO# B ITpaBoil yacTu
omeparopa IPHCBAWBAHMUA, a TaK:Ke B KauecTBe IlapaMeTpa Ko-
Mauasel echo.

Eciu uMsa mepeMeHHOU cJIeAyeT OTAEeIUTH OT CUMBOJIOB, 3aIlu-
CaHHBIX CPa3y 3a HUM, TO 3TO UM CJeAyeT 3aKJIUUTL B (pUryp-
HbIe CKOOKM «{» 1 «}».

IIpumep

$ var=abc

$ echo $varxy
$ echo ${var}xy
abcxy

B namHoM mpuMepe B KauecTBe ITapaMeTpa IepBOTro oliepaTopa
echo sammcamo sHaueHme HeOoIpeleeHHON paHee IIepeMeHHOI
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varxy. B momo6ubIx cayuaax shell mogcrasiser BmecTo Heompe-
IeJIeHHOI IIepeMeHHON IIycToe MecTo. Bropoit omepaTop echo mo-
JIy4aeT B KauecTBe CBOErO ITapaMeTpa 3HaueHUe IIepeMeHHOU var
(cumBoJIBI AbC), K KOTOPOMY «IIOCOETUHEHBI» CHMBOJIBI XY.

Hcnonbsya yrunuty set (6e3 mapamMeTpoB), MOMKHO BBIBECTH HA
SKpaH NepeueHb IePeMEHHBIX, OIpPeAeIeHHLIX B JAHHOM CeaHCe
pabotsr ¢ shell, a Tak:ke nx 3HaueHus. B cocTaB JaHHOTO IIEePeUHS
BXOJAT He TOJBKO OOBIKHOBEHHBIE TIEPEMEHHBIE, 3alaHHbBIE OIlepa-
TOpaMU IIPHCBauBaHUA, HO U NepemMenHble OKPYHCEeHU — Tiepe-
MeHHBIE, KoTOophIe Shell «macmemyer» OoT mporpaMMbl, 3amIyCTHB-
et ero. (B pasza. 2 6yger mokasaHo, UTo Jirobas o6pabdbaThiBaromias
ImporpaMMa HMMeeT «POAUTENbCKYIO ImporpamMmy».) PaccmoTpum
HEKOTOpbIE TIePpEMEHHbBIE OKPYIKEHUS:

1) HOME — copep:xuT moJsiHOe MMSA KOPHEBOTO KaTaJjora
MIOJIb30BATEJISA;
2) PATH — copmep:XuT mnepeueHb aOCOIOTHBIX MMEH KaTaJo-

roB, B KoTophix Shell BeITIONHAST MOMCK HCIOJHAEeMOro (aiia B
TOM CJy4ae, €ClU [IJis ero 3aJaHus B CBOell KOMaHje II0Jb30Ba-
TeJIb MCHOJB30BAJ mpocToe nMs (aiina. Mena-myTn KaTajaoros,
3alllICaHHbIe B JAHHOU IIEPEeMEeHHOM, Pa3AeIaI0TCI CUMBOJIOM «:».
Craenyer orMeTuTh, uTo Shell He TPoM3BOAUT MOMCK MCIIOJIHAEMO-
ro (paiiza B TEKYIIeM KaTajaore 0 YMOJIYAHUIO, IOATOMY TpedyeT-
cs1 ABHOE 3aJlaHMe TEeKYIIero Karajgora B mepemennoit PATH (mia
STOTO HCIIOJb3YIOTCA CHMBOJEI «./»). Kpome Toro, samerum, uTo
shell He ncmoab3yeT JaHHYIO IIEPEeMEHHYIO IJIs HOMCKA HEMCIIOJ-
HAEMbBIX, HAIPUMep TeKCTOBLIX, (haiiioB. IlosToMy oA 3amaHus
rakux (aiiJioB B KOMaH/e II0Jb30BaTeIsI TPeOyeTcsa MJIN UCIIOJb-
30BaTh MX a0COJIOTHBIE UMeHAa, WU 00eCIeUUTh Iepe] BbIITOIHe-
HIEM TaKOi KOMAaHIbBI IIepexo] B POAUTEJIbCKUN KaTajaor (daiiia;

3) PS1 — mpuranamenue shell 8 komaHgHOI cTpoKe (00BIU-
HO B);

4) PS2 — Bropuunoe mpuriarnienue shell B komaugHO# cTpO-
Ke (00bp1yHO >). BEIBOAMTCS HA 9KPaH B TOM CcJydae, KOrJa BBOIU-
Mas KOMaHJa II0Jb30BaTesd 3aHuMaeT 0oJiee OJHOU CTPOKHU.

Hcmosbays omepaTop IpHCBauBaHUA, MOKHO 3aMEHUTH COIep-
JKMMOe IIepeMeHHON OKPY:KeHHUs, MoJ00HO TOMY KaK 3TO JejaeT-
cs 1Jis1 OOBIKHOBEHHBIX IePEMEeHHBIX.
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IIpumep. Caenpyromiasa Komauga A00aBISET B IePEeMEHHYIO
PATH umsa TekyIero karaJjora.

$ PATH=${PATH}"../ “

N3meHeHre mepeMeHHON OKPYKeHUI IIPUBEIET K TOMY, UTO He
TOJIBKO TeKyIras nporpamma shell, Ho u Bce 3amyIieHHbIe €10 IIPo-
rpaMMbI OyIyT MCHOJIb30BATh HOBOE 3HAUEHUE NAHHOU IepeMeH-
HoIi. B TO :Ke BpeMs IIPOrpaMMBbl, SBJISIOIIMECS KIpeIKaMu» JaH-
Hoit shell, u majee 6yayT paboTaTh ¢ ee MPEeKHUM 3HAUECHUEM.

OOBIKHOBEHHEIE TIEPeMeHHbIe MOKHO JOOABUTh K MePEeMEeHHBIM
OKDPYJKEeHUs, CIeJaB UX «HacJeayeMbIMu». [[JIfg 3TOro J0CTaTOYHO
IIEePEeYNCINTh NMEHA 9TUX IePeMeHHBIX B KauecTBe IIapaMeTPOB
KoMaH[BI export.

ITogo0HO APyruM A3BIKAM IPOTPAMMUPOBAHNS, BXOTHON A3BIK
shell mosBossieT 3anuceIBaThH BeIpaskeHusd. Boipascenue — coso-
KYITHOCTh HECKOJbKUX II€PEMEHHBIX U (MJi1) KOHCTAHT, COeqHEeH-
HBIX 3HAKaMU omepanuii. PagmmuaioT apudMerndyecKue u JIOTHU-
YyecKue BbIPasKeHU.

Apupmemuueckue 6bLpadxenus UMeOT IPU IPOrPAMMUPOBA-
Huu s shell BecbMma orpaHnyenHoe 3HaueHUe. BcmoMHUM, UTO
JaHHBIA A3LIK Jake He mMeeT apu(pMeTUYeCKUX THUIIOB JAHHBIX.
Ecau Bce-Takm TpebOyercsa BLIOOJHUTL Hanm mepeMmeHHbiMu Shell
apudmeTnuecKue IeHCTBUA, TO AJIS dTOTO CIEIYyeT HCIIOJb30BaTh
komaHny (pyrkrmuto shell) expr.

IIpumepsr:

a) $ expr 5+3
8

6) $ expr 5“*3
15

B) $ x=10
$ expr $x +1
1

r) $ x=20
$ x="expr$x +2°
$ echo $x
22
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o) $ x=100; y=15
$ expr Sy / $x
0

$ expr $x /3y
6

3akJoueHre B KaBBIUYKM 3HAKa yMHOMKeHHs B mpumepe (0)
00yCJIOBJIEHO TEM, UTO JAHHBIA CUMBOJ ABJIdeTcs Auas shell mera-
CUMBOJIOM, U II09TOMY IJIsI YCTPAHEHUS ero CIel[iaJbHbIX CBOMCTB
OH JTOJKeH OBITh «dKpaHupoBam». V3 mpumepa (1) BUIHO, UTO
IpobOHAs YacTh pe3yJjabTaTa IpHU AeJeHUU oTOpachiBaeTcs 0e3 OK-
pyrieHus.

O0OpaTute BHUMaHNWE, UTO 3HAKM apu(pPMETHUECKUX OomIeparui
IOJIKHBI OBITH OKPY:KeHBI IIpobeIaMu.

Jlozuueckoe évLparcenue — BeIPaKeHUe, NMEIOIIIEe TOJIHKO JBa
sHaueHuss — 0 (uctmra) 1 1 (;oks). OnmepangaMu JIOTUYECKOTO
BBIPQYKEHU A ABJAIOTCA Onepayuil OMHOULeHUA, KaKAasd U3 KOTO-
PBIX UJM IIPOBEPSET OTHOIeHUE (haiija (MM CTPOKU CHMBOJIOB)
K 3aJJaHHOMY CBOMCTBY, MJIM CPABHUBAET MeXKIy co0OU M1Ba 3aJaH-
HBIX umucjga (Uau OBe CTPOKU CUMBOJIOB). Ecim mpoBepseMmoe
OTHOIIIEHNE BBLITIOJHAETCSA, TO Pe3YJIbLTATOM OIIePaIliy OTHOIITeHU A
aBaserca 0, nmaue — 1. IlepeuncauM HeKOTOpPbIe M3 OIepaIlnii
OTHOIIIEH U

—s file pasmep daiina file 6oabimte O;

—r file gna ¢daiina file pasperien gocTyn Ha UTeHUE,;

—w file pna gaiina file paspelren gocTymn Ha 3aIuCh;

—X file pna gaiina file paspelieHo BLITOTHEHNE;

—f file (aiin file cyiecTByeT u ABIAETCA OOBLIYHBIM (DAKJIOM;

—d file ¢@aiin file cyiecTByeT u aBJIsSEeTCA KaTaJOTOM;

—z string crpoka string umeer HYJIEBYIO AJIUHY;

—n string crpoka string uMeer HEHYJIEBYIO IJIUHY;

stringl = string2 aBe CTPOKU WUJEHTUYHBI;

stringl '= string2 [nBe CTPOKM Pa3JIUYHEI,

il —eq i2 wuwmcao il paBHO umcay i2;

il —ne i2 wuwmcio il He paBHO YHCTY I12;

il —It i2 wuwmcyo il cTporo MeHsbIle yuciaa i2;

il —le i2 wuwcio il MeHBIIe UKW PABHO UUCTY 12;
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il —gt i2 uwcJo il cTporo GoJibiie yncaa i2;

il —ge i2 wuwmcno il Gosbile MU PABHO UMCTY i2.

IIpu 3ammcu JIOTMUECKOTO BBIPAKEHUSA OTHEJbHBIE OIEepaIluu
OTHOIIIEHUS MOT'YT COeIUHATHCA APYT C APYTOM C IOMOIIIBIO JIOTH-
YeCKUX Omeparmii:

| — jormueckoe OTpHUIIAHUE;

—a — Joruueckoe U;

—0 — soruueckoe UJIN.

IIpuz sToM HaAmMOOJBININIT IMPHUOPUTET MMeeT olepanus «!», a
HanmMeHbIINN — «—0». [IpuopuTeTsl omepaiinii onpeneasioT Mo-
PAOK MX BhINOJHEHUA. [IopAAOK BBHITIOIHEHUSA JIOTHUECKUX OIIe-
pamuii MOXKHO M3MEHUTD, UCIOJIb3yA KPYIJble CKOOKMN.

Hns shell xapakTepHo TO, YTO 3amMCh JIOTMUECKOTO BBHIpasKe-
HUA ellle He O3HAUaeT ero aBTOMATHUYECKOTO BhIUMCIeHUA. Jlisa
ATOTO TPedyeTesi, YTOOBI AJIEMEHTHI JIOTUUECKOTO BRIPAKeHU S OBLIN
3allicadbl B KauecTBe mapaMeTpoB KomaHAbI test. PesymbraTom
BBIIIOJTHEHUSA DTOU KOMAHIABLI SBJAETCA KO 3aBepimeHusa. 0 —
JIOTUYEeCKOe BhIpaskeHme HCTHUHHO, 1 — jo:xkHO. Komangy test
MOYKHO 3aIaTh OLHUM U3 JBYX CIIOCO00B: 1) OOBIYHBIM CIIOCOOOM;
2) 3aKJIIOUMB JIOTUYECKOE BhIpAsKeHNEe B KBaJpaTHbIe CKOOKH.

IIpumepsr:
$ varl=10; var2=20; var3=30
a) $ test $varl —gt $var2 && echo “varl >var2 “
0) $ [ $varl —gt $var2] || echo “varl <=var2 “
varl <=var2
B) $ test $varl = $var2 && echo “varl = var2 “
r) $ [$varl = $var2 —o $var2 != $var3 ] && echo “====*

o) $ test\($varl —eq $var2\) && echo “varl = var2 “

e) $ [! \($varl —eq0)\)] && echo “varl He pasHo O
varl He pasBHo 0

) $ test\($varl 1= $var2\)—a\( $varl —eq $var2\) || echo “???? «
??77?

3) $[abc] && echo true
true
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B nmpumepax (a) u (0) omepaiiuy OTHOIIIEHUST CPABHUBAIOT UMIC-
JIEHHbIe 3HAUEHUS MepeMeHHBIX. B 3aBUCHMOCTHY OT BTHUX 3HAUe-
HUI BLIBOATCS COOTBETCTBYIOIIIE COOOIIEeHUsT Ha sKpaH. B mpu-
mepe (0) komanga test 3azaerca ¢ IOMOIIBI0 KBAAPATHBIX CKOOOK,
KOTOpPBIe 00A3aTEJILHO OTHEJSIOTCA OT JIOTMUECKOTO BBIPAYKEHUS
mpobesiamMu.

B npumepax (B) u (I) comep:kuMoe KasKA0i IIepeMeHHOI pac-
cMaTpUBaeTCs He KaK YMCJIO0, a KaK CTPOKa cuMBOJoB. ObpaTuTre
BHUMAHNE, YTO OIEepaIusa IPOBEPKU HUIEHTUUYHOCTH CTPOK (=), B
OTJINYME OT OIlepalluy MPUCBAMBAHUSA, BBHIJEISIETCSI ¢ 00eMX CTO-
PpoH mpobenamu.

B npumepax (x), (€) u (°K) AJiA BBIAEJIEHUS JOTUUECKOTO BBIpa-
JKeHUS UM ero YacTell MCHOJIb3YIOTCS KPyTiable cKoOku. Ilpu 3a-
MHUCH KaXKIOW KPYIJIOH CKOOKM MOJIKHBI OBITH BBLIIMOJHEHBI ABa
TpeboBaHUs: 1) HEMOCPEACTBEHHO Iiepe] CKOOKOM HOJKEeH OBITh
TIOMEIIeH CUMBOJ «\»; 2) mepes CUMBOJIOM «\» U IIOCJIe CKOOKM
00s3aTeIbHO JOJKHEI OBITH 3amucadbl mpobesbl. Hamumuwne mepsBo-
ro TpeboBaHMUS 00yCJIOBJIECHO TeM, UTO KPYTrJble CKOOKM paccMaTr-
puBatorcsa nuTepuperaropom shell Kak ciy:xebHbIe cuMBOABI. [[1a
TOTO UTOOBI 9TH CKOOKM He BBIMOJHSJIN CBOU CJHIYy:KeOHble (PYyHK-
Y, a OLLIN Iepeaanbl 0e3 n3MeHeH! I B MOAIPOTpaMMYy, BBITIOJ-
HAIOITYI0 KOMaHAy test, oHM MOJKHBI OBITh «9KPAHHPOBAHBI».
Takoe «dKpaHUPOBAHUE» U OCYIIIECTBJISIET CUMBOJ «\». HTepec-
HO OTMETUTH, YTO B IIpuMepe ($K) oleparuu OTHOIIEHU (3ammca-
HBI B KPYTJIBIX CKOOKAaX) Bcerga JaioT IPOTUBOMOJIOKHBINA PE3yJIb-
rar. IIpu sTOM B IIepBOiil M3 HUX IepeMeHHbIe CPABHUBAIOTCS KaK
CTPOKM CHMBOJIOB, & BO BTOPOIl pacCMaTpPUBAIOTCA UX UMCJIEHHbBIE
3HAYEHU .

IIpumep (3) mamocTpupyer TOT (haKT, UTO KoMaHaa test Beiga-
er 3HaueHue O (ucTHHA), €CIM BMECTO JIOTMUECKOTO BBIPAKEHUSA
3anmncaHo JII000e HEeIyCToe CJIOBO.

Bo Bcex mpuBeseHHBIX BBIIIE IPUMepax KoMaHga test, BbIIOJI-
HAOIIAs BEIYUCJIEHNE JIOTUUECKOTO BEIPAYKEHN A, 3aIIUCHIBAETCS B
KauecTBe MEPBON KOMaHABI KOMAHAHOTO CIMCKA, YIIPABJSAA BbI-
MIOJTHEHWEM BTOPOI KOMAHIBI 3TOTO CIMCKA. J[pyruM npuMeHeH-
eM 9TOM KOMAaHIbl SBJSIOTCS yIpaBJjsiomniue omnepatopsl shell.
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1.5.5. YnpaBnawwme onepartopbl

Kak u sm1060# anropuTMudecKuil sI3BIK ITPOrPaMMUPOBAHUIS,
BXogHO# s3BIK Shell umeer ympasisiomiue omepaTopnl. JlaHHBIE
oIepaTophl MpegHasHAUeHBI AJIs TOTO, YTOOBI 3aJaBaTh IMOPSAIOK
BBITIOJIHEHUS IPOCTBIX M COCTABHBIX KoMaH7. PaccMoTpum 3TH
VIIPABJIAIOIINE OIlePATOPEI.

1. Yenoenwiii onepamop if mos3BosseT BBINOJHUTHL OLHY U3
HECKOJIbKUX B3aUMOUCKJIIOUAIOIINX TIOCJIe0BATeIbHOCTEH KOMAaH I
shell. [JarHBI# omepaTop UMeeT HECKOJIBbKO (hOpM 3ammcu, Hanbo-
Jiee IPOCTas M3 KOTOPBIX CJIEAYIOITas:

if kKomanda-ycrosue
then
nocaedo8amenbHOCMb KOMAHO

fi

PaboTa ganHoOro onepaTropa HAUMHAETCS C BHITIOJIHEHNS KOMaH-
IBLI-YCJIOBUS. JTO MOMKET OBITHL Jio0as ImpocTas WM COCTaBHAS
KOMaHza, UMeIollias KoJ 3aBepiiieHus. Ho uaiie Bcero B KauecTse
ATOI KOMAaHIBI MCIOJL3YIOT KOMaHAy test, BEIUUCISIOIIYIO JIOTH-
yecKoe BbIpaskeHue. Eciu mpu BBIIIOJIHEHWM JAHHOM KOMAH[bBI
MIOJIyYeH HYJIEBOM KOJ 3aBeplneHuA (HaIOMHUM, UTO TAKOU KOJ
COOTBETCTBYET YCIIeIIITHOMY 3aBepIIIeHUIO IPOrPpaMMbl UM 3HAUE-
HUI0 «HCTHUHA» JIOTUYECKOTO BBIPAKEHMs), TO Jajiee BBHIMOJIHSIeT-
csl TIOCJIeIOBATEeILHOCT, KOMAH/], 3alMCaHHASA IIOCJTe KJIOUEeBOI'O
caosa then. Ilpu mosydeHuy HEHYJIEBOTO KOZA 3aBepIIeHUS KO-
MaHABI-yCJIOBUS BBITIOJHEHIE YCIOBHOTO OIlepaTopa 3aBepIaeTcs
0e3 BBIMOJIHEHUS KaKUX-JIn00 IefCTBUM.

Hpyrasa ¢opma omeparopa if mpeamosraraeT BITIOJTHEHNE OTHON
13 IBYX IOCJIEeIOBATeIbHOCTEH KOMAH/:

if kKomanda-ycrosue
then

nocaedosamenbHoCcmb KOMAHO 1
else

nocaedosamenbHOCMb KOMAHO 2
fi
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IIpumep 1. Homyctum, uro mepeMeHHass dir COmep:KUT MIpPO-
croe mMsaA Karajora. Torga cienyioiiasi COBOKYITHOCTb KOMAaH[
BBITIOJHAET YHUUTOKEeHIe KaTajora B TOM cJaydae, eclii OH IIyCT,
B IPOTHMBHOM CJIyuae BBIMIOJHSAETCS ero ImeperMeHOBaHUe J00aB-
JIeHWeM K IIPOCTOMY TIPEeKHEeMY MMEHU CHMBOJIA «a:

$ Is $dir >fill

$if [—sfill]

> then

> mv $dir a$dir

> else
> rmdir $dir

> fi

B manmoM mpuMepe COAep:KHMMOe 3aJaHHOTO KaTajiora IroMe-
maercs Bo BconomorareabHbri daiia fill. Ecau pauna storo daiiaa
HeHyJIeBas, TO KaTaJIOT IIePerMMeHOBBLIBAeTCSA, UHAUE — YHUUTO-
JKaercH.

IIpumep 2. [JomycTuM, 4TO MBI XOTUM HANTH B TEKYIIEM KaTa-
Jore Bce paitynl ¢ cypdurcom tXt 1 BEIBECTH UX MMeHAa Ha 9KPaH.
ITO MOKHO CIeJaTh C IIOMOIIBIO ciaeayoomux kKomaug shell:

a) $ if Is *txt >filel 2>/dev/null ©6) $ Is *.txt >filel 2>/dev/null

>then cat filel $ if test —s filel

> else echo “Good morning !“ >then cat filel

>fi >else echo “Good morning !“
> fi

B BapuanTte (a) B KauecTBe KOMAaHABLI-YCJOBUSA 3amucaHa Ko-
Mauzga s, BeIBOAAIIas CHMCOK (pailioB ¢ TpeOyeMbIM HMEHEeM B
TeKyIeM Kartajyore. I[Ipu orcyTerBuu Takux Gaitios IS BosBpala-
eT HeHYJIEBOM KOJ 3aBepiieHusd. B Bapuanrte (6) pe3yabTar BhI-
nostHeHus |s momerriaerca B ¢aiin. limHa aToro (daitia anaamusm-
pyercs KoMaHIoI test, sammcanHOl B KauecTBe KOMaHABI-YCJIOBUS.
3ameTruM, uTO BapuaHT (0) IIMHHEe HA OAHY KOMaHIHYIO CTPOKY.
B oboux BapuanTax coodieHus 00 omubkax KoMaHIbI IS Hampas-
JIAIOTCSA HA HYJEeBOe YCTPOMCTBO, TO €CTh YHUUTOMKAIOTCAH.

Hawubosee obifas cTpyKTypa yCJIOBHOT'O OIlepaTopa:
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if  komarpa-ycrnosue 1
then
r1ocne[0BaTe/IbHOCTs KoMara 1
elif komarpga-ycrnosue 2
10¢1e[0BaTe/IbHOCTb KOMaHz 2

rocs1e[0BaresibHoCTb kKomara N
fi

Ecau Obla mosryueH HeHYJIeBOU KO 3aBepINeHNs KOMAaHIBI-yC-
JoBusA 1, TO majiee BHIMOJHSETCA KoMaHa-ycjoBue 2. B cayuae
VCIIEIITHOT'O0 ee 3aBepIIeHUs BBIIOJIHAETCA II0CIeI0BATEIbHOCTh
KoMaug 2. BrImosiHeHre KOMAaHI-YCIOBUHM MPOLOJIIKAETCA OO TeX
1Iop, IIOKAa ouepenHAsA TaKas KOMaHIa He JAaCT HYJIeBOI KO 3aBep-
meHus. B cayuyae BHIMOJHEHUS C HEHYJIEBBIM KOIOM 3aBepIeHus
mocJiefHell KOMaHIbI-yCJIOBUS BBIMTOJHAETCA IOCIeI0BATEIbHOCTD
KOMAaHjI, PacloJioyKeHHas IIocje KJI0UeBoro ciosa else.

B oTsinume oT pacmpocTpaHeHHBIX A3LIKOB IPOrPaMMUPOBAHUS,
ycaoBHEBI oneparop If gma shell obecmeunBaer He AByX-, a MHO-
roaJbTePHATUBHBIN BEIOOD. OTO IPHOJIMKAET BhIPA3UTEIbHBIE BO3-
MOYKHOCTH TaHHOTO YIIPABJSIOIIEro OlepaTopa K BO3SMOKHOCTAM
ommepaTopa case.

2. Onepamop éapuanma Case MO3BOJISIET BHIOPATH AJIS BEBI-
MIOJIHEHWS ONHY 13 HECKOJbKUX IIOCJIeIOBATeIbHOCTE KOMAH.
CTpykTypa omepaTopa:

case c¢zo60 in

wabnonl) nocredosamenvrocmv kKomarno 1;;
wabnon2) nocredosamenbHOCmMb KOMAHO 2;;

*) nocaedosamenvrocmsv KomarHd N;;
esac

31ech €¢1080 — Ha0OP CUMBOJIOB 0e3 ITPob6esIoB MJIu ¢ Ipobdesa-
mu. Hamuuwme mpo0OesioB gegaeT HeoOXOAUMEIM 3aKJII0UEHNEe CJIOBA
B KaBbIUKU. IIpy BBITIOJIHEHUH OIepaTopa Case CJI0BO IOCIeI0Ba-
TeJILHO cpaBHUBaercd ¢ mabuonamu. Ila6ron — ciaoBo, KoTopoe
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MOKEeT MMeTh Hapsgy C OOLIYHBIMKM CHMBOJIAMU METaCHMBOJIBI
(?,*, [1).- Eciu BxogHOE CJIOBO YIOBJIETBOPSAET IIEPBOMY II1a0JIO-
HY, TO BBLITIOJIHAETCA IIepBas I0CJIeI0BaTeIbHOCTh KOMAaH, IMOCIe
Yero JeJsiaeTcsA BBIXOJ M3 omeparopa case. MHaue BXOLHOE CJIOBO
CPaBHUBAETCS CO BTOPHIM ITa0J0HOM U T.A. Eciu mpu aTom oOHAa-
PYKHUTCA, UTO BXOAHOE CJIOBO He OTBEUYaeT HU OZHOMY M3 Iabiio-
HOB, TO BBITIOJIHSAETCSA IIOCJIEI0BATeILHOCTD KOMAaH], KOTOPOI Ipej-
IecTByeT I1abJyoH «*». O6paTuM BHUMAaHNE, UTO JI000# IM1a0JI0H
OTIeJIAeTCS OT COOTBETCTBYIOIEll IIOCJIefOBATENbHOCT KOMAH[
CUMBOJIOM «)», a KasKIas II0CJIeJ0BaTeJbHOCTh KOMAaH] 3aKaHI-
BaeTcsA JBYMsS CHMBOJIAMU <«;;».

IIpumep 1. IIycTh B KauecTBe BXOAHOTO CJIOBA HCIIOJIL3YETCS
mmepBasi cTpoka TexcroBoro (aiina file — comep:xumoe mepemeH-
Houl X1. B 3aBMCMMOCTHY OT IEPBOT'O CMMBOJIA ATOU CTPOKU (1 BCe-
ro daiina) daiin file robaBasgerca uam B Kouer daiiaa fl, uau B
KoHer ¢aitna 2, nau B KoHer ¢aitna f3:

$ read xl<file

$ case $x1 in

> 1*) cat file>>f1 ;;
> 2%) cat file>>f2 ;;
> *) cat file>>f3 ;;
> esac

IIpumep 2. B manmmoMm mpumepe B KadecTBe BXOIHOTO CJIOBA
HCIIOJb3yeTcsa UM (haiiia — comep:KuMoe nepeMernHoi name. Ouo
HCITOJIb3YeTCs IJIA 3aflaHusA olepanuu ¢ Paiaom:

$ name=/usr/vlad/abc.txt

case $name in
*txt) ed $name ;;
*sh) bash $name ;;
*) wc  $name ;;
esac

B pesyabrare BBITOJHEHUS JaHHOTO OIlepaTopa case 3aJaHHbIi
(daiin o0pabaTbIBaeTCA MJIN TEKCTOBLEIM PEJaKTOPOM, MJIM KOMAaH-
IHBIM MHTEPIIPeTAaTOPOM, WJIM ke KOMaHAa WC BBIIACT O HEM CTa-
tuctTuky. (IIpumeHUTEIbHO K KOHKpPeTHOMY aitay /usr/viad/
abc.txt 0ymer mHUIIMUPOBAH pexakTop ed.)
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I'mObxocTh MpUBEIEHHOU BBIIIE ITOCJEZOBATEIBLHOCTH KOMAaHT
MOJKHO 3HAUNTEJIbHO IIOBBICUTE, €CJIN IJIs 3aJaHNs 3HAUEHUS IIe-
PeMeHHOI Name KCIIOJb30BATE HE OIEPATOpP IIPHCBANMBAHMUS «=>,
a BBOAUTH JaHHOE 3HAUEHNE C KJIABUATYPbI, UCIIOJL3YS AJIS 3TOr0
KoMaHIy BBoga read:

$ read name

case $name in
*txt) ed $name ;;
*sh) bash $name ;;
*) wc  $name ;;
esac

Tak Kak B JaHHOM IIprMepe KoMaHAa read mMeeT BCETO OTHY
IepeMeHHy0, TO HabupaeMasi Ha KJIaBUATypPe CTPOKA MOJIMKHA CO-
JIep:xaTh POBHO OJHO CJIOBO, MHAYE BCe HAaOpPaHHEIE CJIOBA CTAHYT
COMEPYKUMBIM IIePEMEHHO Name, UTO HeJOIIYCTUMO IIPY 3aJaHnN
uMeHU Qaiiia.

Hcmonn3ysa komauasl read u case, MOKHO 00eCIeUnUTh AUAJIO-
roBOE B3aMMO/EMCTBYE MEXXK Y II0JIb30BATEIEM 1 KOMAaHIHBIM (paii-
JgoMm (Tounee c shell, Bermonuatonum atot daitn). Hanpumep, Mmork-
HO CO3IaTh HeOOJBIIONH CKPUIIT, BLEITIOJHAIONINI BBIBOJ Ha dSKpPaH
mpocToro MeHr. ITocie 3TOro MPOM3BOAUTCS BBOJ C KJIABUATYPHI
HOMepa BapHMaHTA M BBIIOJHEHNE COOTBETCTBYIOIIEIO AeliCTBU.

3. Onepamop uuxna c nepewucaernuem for. Ero crpykrypa:

for nepemennas in cnucok cnos
do

nocaedosamenbHocms KOMAHO
done

3amaHHasa IOCJIeL0BATEIbHOCTh KOMAH/ BLIIIOJHAETCS CTOJLKO
pa3, CKOJBKO CJIOB B cIMCKe. IIpy 3TOM yKasaHHAsA IepeMeHHasd
IOCJIe0BATEIbHO IPUHIMAET 3HAYEH S, PABHEIE CJIOBAM 13 CIIKC-
Ka. Hukaxkoro JOomoJIHUTEIBLHOTO OHpeAesieHus IepeMeHHOMl, BhbI-
IIOJIHSIEMOTO IIEPe] ee MCIIOJb30BaHMeM B omeparope for, me Tpe-
OyercH.

IIpumep 1

$ cat >filel
This is a test to see if | am
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entering text in the file “letter*.
Once | have completed it | shall find
that | have created 4 new lines of data
<Ctrl>&<D>
$ for strl in 4 text test
do
echo ${stri}:
fgrep $strl filel
done

B manzom mpumepe omepaTop cat BBHIMOJHSET BBOJ C KJIaBHAa-
TYPBI TEKCTA W 3aIKCHIBAET €ro B KauecTBe COAeP:KUMOro (aiiza
filel. Janee BoimosHsAeTCa omeparop for, mmeromiuii Tpu cjaoBa B
cuucke (4, text, test). IlosToMy TPUIKIBI BBITIOJIHSIETCS COBOKYII-
HOCTBb onepaTopoB echo u fgrep. Kaskawiii pas mpu aTom mepemMeH-
Has Strl mpuHMMaer 3HaueHNEe COOTBETCTBYIOIIEro CJaoBa. B pe-
3yJibTaTe Ha SKpaH OyaeT BHIBEIEHO:

4:

that | have created 4 new lines of data

text:

entering text in the file “letter”.

test:

This is a test to see if | am

IIpumep 2. Bece daiiabe ¢ cyhdurcom txt, pacmoo:xkeHHbie B
oz iepeBe JaHHOTO II0Jb30BaTe A, KONUPYIOTCA B KaTajor K2:

$ for var in ‘find ~/ —name “*.txt”
> do

> cp $var ~/k2

> done

IIpumep 3. Bce cioBa ¢aiinma file pacupenmensioresa mo Tpem
¢daiimaM B 3aBUCHMOCTH OT II€PBOTO CHMBOJA cjoBa. IIpu sTom
cJIOBa, HaUMHAIOIMecsd Ha «a», momeriatorcsa B ¢aiia filel, ma
«b» — B ¢aiix file2, a ocranabHbIe caoBa momerniatoTesa B file3:

$ for x in “cat file’

> do
> case $x in
> a*) echo $x >>filel;;
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> b*) echo $x >>file2;;
> *) echo $x >>file3;;
> esac

>  done

Oco0eHHOCThIO TPUBEAEHHOTO IIPUMeEpPa SBJISEeTCA HMCIIOJIb30Ba-
HUe€ BJIOKEHHBIX YIPaABJIAIONINX CTPYKTYP: OepaTop BhIOOpa case
BJIO;KEH B omepaTop nukJja for. 3aMmeTum Tak:ke, UTO KaKJI0e CJI0-
BO, 3amucbkiBaemoe B Gaiia filel, file2 uau B file3, composBoxkgaer-
Cs1 CHMBOJIOM «KOHEII CTPOKM» U I03TOMY IIPHM BBIBOJE HA SKPaH
3aHMMaeT OTHAeJbHYI0 cTpoKy. Cilemyiolias BJIOKeHHAS KOMaHIa
IIO3BOJISIET IPeo0pPa3oBaTh MOAO0HEIN (haili TaKk, YTOOBI BCE CJIOBA
HaXOIWUJINChH Ha eIWHCTBEHHOI CTpOKe:

$ echo ‘catfilel® >filela

®aiin filel umeer MmHOTO CTPOK, a (aiin filela — Bcero oxmy
CTPOKY, XOTsI COCTAB CJIOB B 000mX (haitjiax OTZMHAKOB.
4. Onepamop yurnaa ¢ ycnosuem While. Ero crpyxrypa:

while komanda-ycaosue
do

nocaedosamenbHocms KOMAHO
done

Amnamoruuno oneparopy if ycioBue 3amaercsa ogqHON 13 KOMAHT
shell. Tloxa sTa KoMaHZa BO3BpalllaeT KOJ BO3Bpara, paBHBIN O,
IIOBTOPSAETCS IIOCIe0BATEeILHOCTh KOMAH, 3aK/JII0UeHHAS MEKIY
caosamu do u done. IIpu sToM BO3MOKHA CHUTyaIsI, KOTJAa TeJO
IUKJa He OyJeT BHIIOJHEHO HU Pasy.

IIpumep 1. B 3aBucumocTu ot mepsoro cjaosa (1, 2 uiau apy-
roe) 100aBUTH CTPOKU (Oe3 mepBOTO CJI0BA), BBOAUMEIE C KJIaBUa-
TYpHI, K cogep:rkumomy aiina filel, file2 uau file3:

$ while read varl var2

> do

> case $varl in

> 1) echo $var2 >>filel ;;

> 2) echo $var2 >>file2 ;;

> *) echo $var2 >>file3 ;;

> esac

> done
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B ganHOM mpuMepe ommepaTop BhIOOpA CASE BJIOMKEH B OIIepPaTop
nurJa while. BeimosHeHre IUKJIAa HAYNHAETCS C BBIIIOJIHEHUS
omeparopa read, KOTOPBI BBOAUT CTPOKY € KJIaBUATYPHI, 3amu-
CBIBasi ee IEPBOE CJIOBO B KAUeCTBE COAEPIKMMOI0 IEepeMeHHOM
varl, a Bce IocJenymoIue cJioBa — B KaueCcTBe COJIEP:KUMOTro var2.
HomycTuM, 4TO BBOJ CTPOKM CHMBOJIOB 3aBEPIIMJICS YCIIEIITHO U
KoMauga read Beigajsia Kox BosspaTta 0. B aToMm ciyuae B 3aBUCHU-
MOCTU OT 3HaueHUs mepemenHoi varl (1, 2 uiam g06oe apyroe
3HAUEHNE) COMEPKUMOe BBEIEHHOU CTPOKY (3a MCKJIIOUEHUEM IIEP-
BOTO CJIOBA) 3aIIMCHIBAETCSA B OAWH U3 TPeX (PailyioB.

BrimonHeHMe JAHHOTO ITMKJIA TPOAOIMKAETCA 0 TEX IOP, IMOKa
BMecTO Habopa ouepeaHON CTPOKU BBl He HabepeTe KOMOMHAIIMIO
kaapumt <Ctrl>&<D>, uTo osmauaer ansa Qaiijga-KIaBUATYPHI
«KoHel (aiyia». B aTom cayuae KoMmauzga read Bo3BpaTUT HEHY-
JIEBOM KOJI BO3BpATa M BHIIOJHEHNE IIUKJA 3aBEPIITUTCS.

IIpumep 2. IlepemenaeM 3anmuCcaHHYIO BEIIIIE COBOKYIITHOCTH
KOMAaH/] TaK, YTOOLI OHA BEITOJHAIA 00paboTKy cTpok daiiaa file.

IIpocToe mepeHalpaBaeHre CTAHAAPTHOI'O BBOAA IJIA KOMAHIbI
read B 9TOM ciiyuae He IIOMOTaeT, TaK KaK Ha KayKIOU uMTeparuu
IMUKJA OyaeT MPOu3BOAUTLCA UTeHNe OTHOU 1 TOI Ke IePBOIi CTPO-
Ku (aiiaa. I[TosTomy samuiiieM KOHBelep, mepBasd KOMaHIa KOTO-
poro cat OyzeT BLIDOJIHATHL UTEeHUE CTPOK paiijia:

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

VVVVVYVVYV®®H

IIpumep 3. Tpebyercsa mpeoOpPa3oBaTh COAEPIKUMOE UCXOTHOTO
TexcToBoro ¢aiina file Tak, 4TOOBI KaKIaa CTPOKA PE3YyIbTUPYIO-
miero ¢aitna filel comep:kana 3amaHHOE UYMCJIO CJIOB, HaIpuMep
paBHOe 4. IIpu sToM mociegHsSS CTPOKa KOHEUHOTro (daiijga Mo-
JKeT Cofep:KaTh ¥ MeHbIIlee UHMCJO CJIOB. J[JIsd MPOCTOTHI IpUMeEM
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JIOIYIIIeHNe O TOM, UTO MCXOAHBIN (pailyi MMeeT BCero OgHY CTPOKY
(Mcmob3y st BIOMKEHHYI0 KOMaHAy, JaHHOe OrpaHuuYeHure HeTPYI-
HO oboriTn). IlJ1a perieHus 3ToM 3afauy MOKHO UCIIOJIB30BATh CJie-
IVIOIINE OIepaTOPhI:

$ x5=1

$ while [-n “$x5“]

> do

> read x1 x2 x3 x4 x5 <file

> echo $x1 $x2 $x3 $x4 >>filel

> echo $x5 >file

> done
B

KadyecTBe KOMAaH/BI-YCJIIOBUSA ITMKJIA UCIOJIb3YEeTCsA KOMaHIa
test, BHIDOJHAIOIIAS ITPOBEPKY AJUHBI CTPOKKU CHMBOJIOB, 3aIlM-
canHoll B nmepemeHHo# X5. [ukJs moBTOpSieTCS IO TEX IIOP, IOKa
aTa AJUHA He paBHA HYJO. [ TOro YTOOBI IIUKJ BBITIOJIHUJICSA
X0Ts1 ObI OAWH pas3, A0 Hauajia BBIMIOJHEHUs omeparopa While me-
peMeHHOIT X5 ciiefyeT HPUCBOUTH JII000Oe 3HAUEHNE, HAIPUMeEp
paBHoe 1.

Co0OcTBeHHO BLINOJIHEHNE ITNKJIA HaunHAeTCs ¢ oreparopa read,
KOTOPBIA KomupyeT mepBoe cyoBo (aitna file B mepemennyio X1,
BTOPOE CJIOBO — B IIePEeMEHHYI0 X2, TpeTbe — B X3, UeTBEpTOe —
B X4, a Bce IOCJeAYIOIINe CJIOBa KOONUPYIOTcs B X5. 3arem mep-
BbI€ UETHIPe CJI0BA KOIUPYIOTCA U3 IepeMeHHBIX X1—X4 B Kaue-
CTBe HOBOU CTPOKU KoHeuHoro (aiina filel, a comep:xumoe mepe-
MeHHOU X5 3ammchIBaeTcsI B KAUecTBe HOBOTO COAEP:KUMOTOo (haiiaa
file.

Ob0paTuM BHUMAaHMeE, YTO IIPU 3alUCKU KOMAaHIHI test mcmoabay-
IOTCSA ABOIHBIE KaBbIUKMU. VX mpuMeHeHre 00yCJIOBJIEHO TeM, UTO
COEPIKUMOe ITepeMeHHO X5 ITOIXKHO BOCIPUHUMATHCSA B KOMaH-
Ie test Kak eguHAs CUMBOJIbHAS cTpoKa. C IpPyroi CTOPOHBI, MC-
MIOJIb30BAaHUE JIJIS 9TOH JKe IIeJIU B IPUMepPe OJMHOUHBIX KaBBIUEK
(amocTpooB) HEZOMyCTHUMO, TAK KaK WHA4Ye OHU OyIAYT BBIMOJI-
HATHh «9KPAHNPOBAHNE» CUMBOJA «$>», BBIMOJHAIOIIET0 B HAIIIEM
cliyuae BajsKHYIO CIIEIIHMAJbHYIO POJIb — 0003HAUeHVe 3HAUEHUSA
IIepeMeHHO.

5. Onepamop yukxna c unéepcuvim ycnosuem until. Ero crpyx-
Typa:
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until komarda-ycaosue
do

nocaedosamesbHOCMb KOMAHO
done

Komangpl, sakaoueHHble Mexxay do u done, moBTOPAIOTCA 0
TeX 0P, IOKA KOMAaHA-yCJIOBIE He BBIMOJHUTCA C KOLOM 3aBep-
menusa 0. ITepBoe ke BBINOJHEHNE YCJIOBUSA O3HAUAET BLIXOH U3
nukjaa. IIpu 5TOM BO3MOXKHA CHUTyaIlusd, KOrJa TeJI0 IUKJIA He
OyzeTr BBIIIOJHEHO HM pasdy. HeTpyaHO 3aMeTHUTh, UTO OIEePaTOPhI
while u until OyayT BLIDOIHATE OLHO M TO K€, €CJU YCJIOBUE Of-
HOT'O M3 HUX IIPOTHBOIIOJIOMHO YCIOBHUIO JPYIOr0.

IIpumep 1. IlpuBenenHas HUXKe IIOCJEJOBATEILHOCTh KOMAHT
BBITIOJTHSAET TO K€ camMoe, UTO 1 IpuMep 1 AJid omlepaTopa IUKJIa C
ycaosueM While ¢ Tem oraimumeM, UTO 3aBepIlieHNEe BBOJA OIpee-
JseTcsa He Ha)kaTtueM KJjaaBuin <Ctrl>&<D>, a BBogom kaxoro-
TO CJIOBA, HAaIPUMeED cJioBa «!1»:

$ until [ ‘echo $varl ="

>do

> read varl var2

> case $varl in

> 1) echo $var2 >>filel ;;
> 2) echo $var2 >>file2 ;;
> *) echo $var2 >>file3 ;;
> esac

> done

OOpaTuTe BHUMAaHNe, YTO B KAueCTBE YCJIOBUS 3amMcaHa KO-
MaHza test.

IIpumep 2. 3amycTuB B IEePBOH IIOJIOBUHE THS CJIETYIOIIYIO
IIOCJIe[OBATEeILHOCTh KOMAaHI, MBI IOJyUUM Ha dSKpPaHe HAIIOMU-
HaHue 0 Hauaje BpeMeHU obexa:

$ until date | fgrep 13:30:

>do

> sleep 60

> done && echo "lMopa ngTn obegars’ &

B mamHOM mpuMepe HCIOJb3yeTCsI KOMAHAHBIN CIIMCOK, COCTO-
amuit 13 omeparopoB until m echo, coegmHeHHBIX CHUMBOJIAMU
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«&&>». HammoMHMM, UTO TaKoe coefmHeHNe 00ecIeurBaeT 3aIyCK
BTOPO# YacTH KOMAaHIHOTO CIKCKA TOJBKO B CIydYae YCIIEIITHOI'O
3aBePIIEHNS ero IepPBOoii YaCTU. 3alnch B KOHITEe KOMAHIHOTO CIIHIC-
Ka CUMBOJIa «&» 00eclieunBaeT 3aIycK 00enx ero uacreii B hOHO-
BOM perKuMe.

B xauecTBe yc0oBUA 3aBepIieHuA IIUKJIA B omepatope until
3anucaH KoHBeep KomaHz date u fgrep. IlepBas us sTux KoMaHf
mepemaeT B CBOI CTaHIApPTHBIM BBIBOJ TEKYIIYIO JaTy U BpeMsd, a
KoMmaHza fgrep uier B aTUX HaHHBIX, ITOJyYaeMbIX B CBOEM CTaH-
IapTHOM BBOZE, 3aJlaHHOEe BpeMs (d4ac u MUHYTY). I TOro uro-
OBI BO BpeMs OXKUIaHUA He 3aHUMAaTh Oecrrosiesuo 111, B kauecTBe
omeparopa, IIOBTOPSAEMOTO ITUKJINYECKH, 3anucaH sleep. Itor ome-
paTop IpHOCTaHABIWBAET BHIIOJIHEHNE IPOTPaMMbl Ha YKa3aHHOe
B HeM umcyo ceKyHA (60), mocye 4ero ousTh IPOBEPSIETCS YCJIO-
BHe 3aBepIleHus MuKJa. Tak Kak mporpaMMbl, COOTBETCTBYIOIIIE
IepevYrcJaeHHBIM KOMAaHAaM, BHIIOJHSIOTCS B ()OHOBOM pPeKUMe,
TO BBIBOJ HA 9KPaH PesyJabTUPYIoIero coobiienus «llopa udmu
06e0amb» MOKeT IPUBECTU K HEKOTOPOMY HCKAKEHWIO BBIXOI-
HBIX JaHHBIX IIPOTPAMM, BHITIOJIHSIEMBIX B OIIEPATUBHOM PeKUME.

IIpumep 3. IIpuBeneHHas HUMKe IIOCIEIOBATEIbHOCTh KOMAH/
BBITIOJIHSIET TO JKe caMoe, UTO U MpuMep 3 [JIiA OlepaTopa INKJa C
ycaoBueM While — pacmopepenieHre cjioB MCXOTHOTO TEKCTOBOTO
(daiina mo ueTbipe cjaoBa B cTpoke. OTandme B TOM, UTO 3aBepIiie-
HUe ITUKJIA OIIpeIesieTcs: He omepalreil OTHOIIIeHNS «CTPOKAa MMeeT
HEHYJIEBYIO AJIUHY» (—N cmpoka), a oneparueil OTHOIIIEHUS <CTPO-
Ka MMeeT HYJIeBYIO JUIMHY» (—Z CmpoKa):
x5=1
until [ -z “$x5*]
do

read x1 x2 x3 x4 x5 <file

echo $x1 $x2 $x3 $x4 >>filel

echo $x5 >file
done

VVVVYV®H®

6. Onepamopu. 3a6eputenus yurna break u npodonscenusn
yuraa continue. O6mad cTpykTypa onepaTopa break:

break uucxo
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HaHHBIN ommepaTop 3aBepIaeT BHIIOJHEHNE TOTO IMKJIA, B KO-
TOPOM OH 3amucaH. Eciiz B omepaTope 3aJaHO YKCJIO, TO AeJaeTCs
BBIXOJ] 3 COOTBETCTBYIOIIEr0 KOJHUYECTBA ITMKJIOB, 0XBAThIBAIO-
mux omepatrop break. OrcyrcTBue umciaa B omepaTope O3HAUaeT
3aBeplleHne OJHOTO ITUKJIA.

O01ias CcTPYKTypa omepaTopa continue:

continue uucao

HaHHBINA omepaTop BHIBLIBAET IIePeXO0j] K CJIeAYIOIIell mTepa-
IIUY TOTO ITMKJIA, B KOTOPOM OH cTouT. Ecau B omeparTope 3a7aHO
YMCJI0, TO OHO 33aJaeT OTHOCUTENHLHBIN HOMEP TOT'0 ITWKJA, KOTO-
PRIl OXBaThIBaeT omepaTop continue u KOTOPBIT AOJMKEH IIPOJOJI-
JKaTbCs Ha cBoell ciaepmyiomreir urepanunu. OTCyTCTBME UHCIA K-
BUBAJIEHTHO 1.

OObIYHOE MHTEPAKTUBHOE B3anMOelicTBIIe oab3oBaTes ¢ shell,
KaK OpaBuWJIO, He TpeOyeT MpUMeHeHUs PACCMOTPEHHBIX BBIIIIE YII-
paBJAIONIUX OIepaTopoB. B camoM fmese, 3aueM IPUMEHATH aBTO-
MaTUYECKUU BHIOOP IOCJIeOBATENHFHOCTY BBITIOJIHAEMBIX KOMAH/I,
ecJI TI0JIb30BaTeJ b BHIHYKAEH CaM 3aJaBaTh C MOMOIILIO KJIABU-
aTypbl BCE BO3MOYKHBIE BAPMAHTHI BBLITIOJHEHUS TAKUX KOMAH]I.
st mosb3oBaTe ST HAMHOIO IIPOIIE TOMKAATHCS 3aBEPIIeHUA Ipe-
IBIAYIINEH KOMaHABI, a 3aTeM B 3aBUCHUMOCTH OT €€ Pe3yJILTAaTOB
BBITIOJIHUTE Habop ciaenyoieii. O0J1acThi0 IPUMeHeHNU S YIIPaBa-
IOIIIUX OIEPATOPOB SABJSAIOTCA KOMAaHIHBIE (DAKJIbI.

1.5.6. KomaHgHble channbli

Komandnsiit ¢aiin — daiin, comeps;kaiiuii CINCOK KOMAaH[
uHTepmnperaropa xomaHg OC. IIpuMmeHeHre KOMaHIHBIX (aiijaoB
II03BOJIsIET M30€XKaTh IIOBTOPEHUA HAOOpa YacTO MCIOJIb3yeMBIX
KOMaHI, M (paKTHUYECKN KaXKABIN TaKoul (aiiyg IpeacTaBJseT
c000#1 BUPTYAJIbHYIO IPOrPAMMY, 3alIMCAHHYIO HA BXOMHOM SI3bI-
ke UK.

B omepamnuounnoii cuctreme MS-DOS koMaHAHBIN (aiia mMeeT
o0s3aTebHOE paciinperne uMenu (¢aiiaa — bat. B UNIX KomaH-
JHbIe haiiyibl HAa3BIBAIOTCA CKPURMAMU, U K X MMEHU He TIPeIbIB-
JIAIOTCS CTOJIb JKECTKHe TPeOOBaHUA. 3aMeTHUM JMUIIb, UYTO MM
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CKPHUIITA YAaCTO HAUYMHAETCA C CHUMBOJIA «.», YTO IIO3BOJIIET HE
BBIBOAUTH HA SKPAH 9TO MMS IIPHU BBLIMIOJHEHUU YTUJIUTHI IS Ges
3alUCH CIEeINAJbLHOr0 KJI0Ya —a.

Tak xak mo cBoeil (hpopMe KOMAHAHBIN (haiija IpeacTaBIseT CO-
001i OOBLIKHOBEHHBIN TEKCTOBBIA (hailyi, TO OJS ero MOJyUeHUs U
PemaKTUPOBAaHUS MOKET OBITH HCIIOJb30BaH JIIO0O0M TEKCTOBBIM
penakTop, HanpuMmep edit 8 MS-DOS uam sed 8 UNIX. as 3a-
MIHCH CKPUIITOB MOKHO HCIIOJIb30BaTh U yTUIUTY cat.

IIpumep 1. Ilonyuum cKpunOT ¢ mMeHeM SCriptl, BBITIOJHSIO-
muii: 1) mepexon B 3agauHbliil Karauor /home/viad/kl; 2) BeiBog
Ha 9KpaH COAEeP:KMMOI0 3TOr0 KaTajora; 3) BbIBOJ Ha 9KpaH CTa-
THUCTUKX O TEKCTOBBIX (haiijax, coaep:KallluXcsa B JaHHOM KaTa-
Jore:

$ cat >scriptl

# BbirioniHAeT. 1) nepexoa B karasor lhome/vlad/kl;
# 2) BbIBOA HA 3KPaH COLAEPXXUMOIo 3TOro Karasora,
# 3) BbIBOO CTATUCTUKU O TEKCTOBbIX hbavisiax

cd /homel/vlad/kl

Is | tee f1; we<fl

<Ctrl>&<D>

IIpumep 2. ITonyuum ckpunrt file, BeImomHSIOMNE 3amauy u3
m. 1.5.5, KxoTopas COCTOUT B KOIMIMPOBAHUU BceX (PaiijoB B IOJI-
JepeBe TAHHOTO IIOJb30BaTeddA, mMeInux cypdukrc txXt, B Kara-
Jgor k2:

$ cat >file

# KonmposaHue Bcex ghbansioB rosib30Baresia ¢ Cyqgonkcom txt

# B Kkarasnork2

for var in ‘find $HOME —name “*.txt”

do

cp $var ${HOME}/k2

done

<Ctrl>&<D>

OOpaTute BHUMaHWe, UTO AJSA 3aJaHUS KOPHEBOTO KaTajora
Mo IepeBa IMOJb30BATENISI UCIIOJIB3YeTCA He CUMBOJI «~>», a IIepe-
MeHHas okpy:KkeHuss HOME. 9To mo3BoJIAgeT CyIIeCTBeHHO YBeJI-
YUTH YUCJO CIIOCO00B 3amycka ZaHHOTO cKpunra. [lomycTum, 4TO
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KOMAaHAHBIN (paita scriptl HaxoauTcA B TEKYIIEM KaTajore, Toraa
OH MOJKeT OBITHb 3aIyINeH Ha BBIMOJHEHHEe CIEIVIOIINMHU CIIOCO-
Oamu:

a) $ scriptl

6) $ ./scriptl

B) $ sh scriptl

r) $ . scriptl

n) $ . ./scriptl

B mepBBIX Tpex mepeumncJaeHHBIX CIIoco0ax 3amycKa CKPUIITA
scriptl oJist ero BHIMIOJHEHUS CO3JaeTCs HOBBIN dK3eMILISAP UHTED-
nperaropa shell. IIpuuem B (8) sTor HOBBIN Shell 3amaerca sBHO, a
B IBYX IPeIBIAYIINX KOoMaHIax — HesBHO. [Ipu SBHOM 3aaHUU
shell umsa ckpunra 3amucbIBaeTcsa B KaUeCTBE IIapaMeTpa KOMaH-
IbI, CJIEICTBHEM Uero ABJISIOTCS MOHUKeHHbIe TpeboBaHUA K IIpa-
BaM JOCTyIIa ITOJIb30BaTeNsI K Qaiay-CKPUITY: JOCTATOUYHO NMETh
JINIIIL IPABO Ha uTeHue 3Toro (aina. 3agaHre MMeHU CKPUNTAa B
KadecTBe caMoil KoMaHAbI (mpuMepsl (a) u (6)) TpedyeTr HaMMUMA
IIpaBa IOJB30BATE ST HA BHITIOJHEHUEe (panina-ckpunra. (Bompoc o
mpaBax JocTyma K (aitry 0yaer paccMOTpeH HaMu B pash. 3.)

OrsmunreMm KomaHIBI (a) OT KOMaHALI (0) ABJISETCA MCIIOJIB30-
BaHMe B Hell IIPOCTOro MMeHU (aiijaa-cKkpunra. B cBsas3u ¢ aTuM
HamoMHUM, uTO Shell He mpou3BOAUT MOMCK HCIIOJHAEMOro (daiiaa
B TEKYIIleM KaTaJjiore IO YMOJYAHUIO W IJIS 9TOT0 TpebyeTcs sAB-
HOe 3ajJaHume TEKyIero KaraJjora B mnepemenuoir PATH c momo-
mbio komaHael PATH=${PATH}:./. B npumepe (6) Takoro ompe-
JeJleHus TEKYIero Karajgora B mepeMmenHoit PATH me Tpedyercs.

B npumepax (r) u (I) mMsa CKpUIITa 3aaeTcs B KauecTBe mapa-
MeTpa KoMaHAbBI «.» Shell. Haauuwne manHO#I KOMaHABI O3HAUAET,
yro TeKkymui shell moskeH BBEITTOJIHUTD 3aJaHHBIA CKPUIIT caM, a
He TOPOXKAATh JJIs 9TOro HOBEIM sK3eMILIap shell. Obparure BHU-
MaHHte, UTO TOUKAa OTAejieHa OT MMeHU CKpunra mpobesom. Ero
Haauuwme rosBoputT shell o Tom, uTo B JaHHOM ciayduae KOMAaHIOI
ABJIAETCS TOUKa. UTO KacaeTcsA MpPaB OOCTYIA II0Jb30BATEIA K
(aiiny-cKpuUITy, TO AOCTATOYHO MMETh JUIIb IIPABO HA UTEHUE
aToro aiinia.

OpuuM u3 CIEeACTBUII TOTO, UTO CKPHUIT BBLIMIOJHAETCA TEKY-
muM shell, sBasierca To, UTO IPU BBIMOJHEHUN CKPUITA MOTYT
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MCHOJIL30BAThCA JI00LIe mepeMenHble Texkyimnero shell, a He Toab-
KO mIepeMeHHBIe OKpy:KeHUsi. Hampumep, ecam scriptl samyien
crmocobom (a), (6) mam (B), TO IOCJie 3aBEPIIEHUSA BBITTOJHEHUA
ATOTO CKPUITA BOCCTAHABJIMBAETCS MPEKHUNA TEKYIIHI KaTaJjor.
910 00BACHSIETCSA TEM, UTO HOBBIN TeKymuil Katasor /home/viad/
k1l meficTByeT TOJIBKO MIJIsI HOBOTO sK3eMiisapa shell u mpu BosBpa-
Te 13 HEro 3aMEeHseTCs IPeKHUM TeKYIIUM KaTajorom. JJsa Toro
yTOOBI CAEJIATh CMEHY TEKYIIIero KaTajora JOJTOBPEMEHHOMH, I
3aIycKa CKPHUIITA CJIeAyeT MCIIOJb30BaTh KomaHAy (r) mau ().
Hukakoro paznuumsa Me:KIy 9TUMM ABYMA KOMaHAaMU HET, TaK
Kak mouck (aitna scriptl shell BeimosHAET TOMBKO B TEKYIIEM
KaTaJjore, He MCIIOJIb3ys mepeMeHHy0 PATH.

3aMeTuM, YTO 3aIIyCK CKPUIITA U3 €r0 POAUTEIHCKOT0 KaTao-
ra UMeeT OTPAaHMUYEHHOE NMPUMEHEeHWEe M HMCIOJb3yeTCd B OCHOB-
HOM IIpW OTJIaJKe CKPUIITA. DOoJbINWII HWHTepec IpeacTaBJIseT
3aIlyCK CKPHUITa M3 JII000ro TeKyIero Karaugora. Iia aToro moc-
TATOYHO A00AaBUTL abCOJIOTHOE MMs POAUTEJTBCKOTO KaTaJjora
ckpunra B nepemennyo PATH, a 3arem mcroab30BaTh KOMaHIY
(a). Tak kak puia komaup 3amycka ckpumnra (6), (8), (1), (x) nobas-
JleHWe MyTU IIOMCKa B mepemeHHyl PATH Huuero He maer, TO
mmepes IpuMeHeHreM KasKJoi TaKoW KOMaHIbLI TpeOyeTcs BBIIIOJI-
HUTB TIEPEXO0 B POAUTENbCKUN KaTaJor (aiima scriptl. EcrecTBen-
HO, UTO IIPH MCHOJB30BAHUY B KOMAaHIHOII CTPOKEe abCOJIOTHOTO
UMeHH! CKpHUIITa He Tpebyercsa HU AoOaBJIeHHME B IIePeMEHHYIO
PATH, HE mIepexof B POOUTENLCKUI KaTaJIOT.

Ckpunt MosKeT ObITH 3aIyIleH Ha BHIIOJHEHUE He TOJBKO 13
KOMAaHIHOM CTPOKM, HO U M3 APYTOT0o KOMaHIHOTO (haiiia aHAJIO-
TUYHO OOBIYHOM KOMaHze. B 9TOM ciyuae samycKaeMbIll CKPHUIIT
Ha3bIBAETCS 6NLOHCEHHBLM CKPUNRMOM, a 3aIIyCKAIOIINT — 27a6-
HbLM CKPULMOM.

Kak u gm00asa BupTyasbHas IporpaMMa, KOMAHAHBIN (aiia
MOJYKeT UMeTh KOMMeHmapuu — Ja000i TeKCT, IpeABapseMbIi
ocobbrM cuMBoJIOM. [ ckpunrroB UNIX TaKUM CIMBOJIOM SIBJISA-
erca «#». Pasauuaior ciaegyooIiiue KOMMEHTAPUU. a) 6600HbLE
KOMMeHmapuu — MOACHSAIOT Ha3HAUeHNe U 3alyCK KOMaHIHOI'O
(aiina; 6) mexyuwue KommeLmapuu — KUCIOJb3YIOTCH AJS IOSAC-
HEeHNsS BHYTPEHHErO COAEP:KMMOTr0 KoMaHgHoro (aiima. Hamowm-
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HUM, 4YTO, KaK U JJIs JIF0OOTO MCXOMHOTO TeKCTa IPOrpaMMbI, KO-
MaHAHBIN (paiia 0e3 KOMMEHTapueB — UePHOBUK €ro aBTopa.

Oo0nruno shell, Kak u gpyrue JUHTBUCTHUUYECKUE IPOIECCOPHI,
UTHOPUPYET KoMMeHTapuu. VICKJIOUeHNeM ABJISAETCA KOMMEHTA-
puii, 3ammCaHHBLIN BHauUajJe CKPUIITA. €CIH 9TOT KOMMEHTAPUM
HaUMHAEeTCs ¢ CUMBOJIA «!», TO cpady 3a 9TMM CHMBOJIOM 3aIlHCAHO
a0coII0THOE MM HCIoJHAeMoro (aiina, cogep:kariero Tot shell,
KOTOPBIA mOJ:KeH ObITh 3amyrieH Texyium Shell gis Beimosme-
Hua ckpunra. (Hamomuaum, uro B UNIX-cucremax CyIiecTByOT
pasnmunble BapuauTsl shell.)

IIpumepst

a) #!/bin/sh 3anyckaercAa Bourne shell
0) # !/bin/csh 3anyckaercaC shell

B) # !/bin/ksh 3anyckaerca Korn shell

ITogo0HO OOBIYHBEIM IIpOorpaMMaM, KOMAaHIHBIZ (hailji MOKeT
3amyCKaThCsa U3 KoMaHaHON cTpoku shell (i 13 riaBHOTO CKpHII-
Ta) C IapaMeTpaMu, KOTOPhIe, KaK OOBIYHO, OTHEJSIIOTCA APYT OT
Ipyra, a TakiKe OT UMeHU KOMaHAbI mpobenamu. Biarogaps mapa-
MeTpaM II0JIb30BATENb BJIMUAET HA BBITIOJHEHNE KOMAaHIHOTO daii-
Jia, 3aiaBasi IJd Hero ucXoauyio nHpopmanuo. Tak KaK IOPII0K
3alliICU IIapaMeTpPoB AJA KamKIOro KoMaHAHOro (aitia GuKCHUpo-
BaH, TO TaKue IapaMeTphl Ha3bIBAIOTCA NO3UUUOHHLLMU RAPA-
mempamu.

Hampumep, CKOppeKTUpPYeM PacCMOTPEHHBIN paHee IpUMep
ckpunra file Tak, YTOOBI CKPUIT MMeJ OBa MO3UIIMOHHLIX MHapa-
meTrpa: 1) TpedyeMoe oKOHUaHME nMeHHU (aiiia; 2) uMdA Karauora,
B KOTOPLIH cliefyeT KOMUPOBATh HalifeHHEIe (aiiabl. B pesyanra-
Te BBIBOB CKPUIITA MOXKET BBITJIAAETH, HAIPUMED, CJIETYIOIINM
o0pasom:

$ file .txt k2

Has Toro uToOBI IIPM BBIMIOJHEHUM KoMmaHgHOro (aiua shell
MOT KCIIOJIb30BATh 3HAUEHWS ITO3UITMOHHBLIX IIapaMeTpPOB, IIOJIY-
YeHHBIX OT IOJIb30BaTeNsd, KAKABIM M3 9TUX IIapaMeTPOB UMeeT
CBoe MM, B KauecTBe KOTOPOT'O MCIIOJIb3YyeTCs MOPATKOBBIM HO-
Mep TOM IO3WIINM, KOTOPYIO 3aHMMAeT IlapaMeTp B KOMAaHIHOI
crpoke. IIpu aTom B KauecTBe mapamMerpa O paccMaTpuBaeTcsa UM
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ckpunra. Hampumep, B paccMarpuBaeMOM HpUMEpPEe IO3UIIUOH-
HBIEe ITapaMeTphl MMEIOT CleAyIoline 3HaueHusa. mapamerp 0 —
file; mapamerp 1 — .txt; mapamerp 2 — K2.

Kak u gia mepeMeHHOII, 3HAUeHME MOSUIIMOHHOTO IIapaMeTpa
o0o3HaUYaeTCsA ero UMeHeM, KOTOPOMY IIPeAIIIecTBYeT CUMBOJ «$H».
IIpu BRIMOSTHEHWY CKPUIITA KaKI0e 3HAUEHME er0 IMO3UITMOHHOIO
ImapaMeTpa 3aMeHAETCA ero 3HaUeHNeM, MOJYUYeHHBIM U3 KOMaHI-
Ho# cTporku. CamMo 9TO 3HAUeHNe B KOMaHIHOM (aiiie n3MeHeHO
MOKeT OBITh TOJIBKO C IIOMOIIIBI0 KOMaHAbBI Set, U moATOMY ITO3M-
IIMOHHBIA ITapaMeTp HUKOTZA He 3alKUCHIBAETCA B JIEBOM YacTH
oIepanuy IPUCBaUBaHUA 1, KaK CJIEICTBUE, €T0 UM BCeraa mpem-
BapsAETCA CUMBOJIOM «$».

C yueToM caesaHHBIX 3aME€UAHUI BBITIOJHUM 3alIHCh pACCMAaT-
puBaeMoOro CKpHUIITA:

$ cat >file
# KorimpoBaHune Bcex ¢bakiyioB ¢ 3aaHHbIM OKOHYaHUEM UMEHMU,
# npuHagnaexaLmx 4aHHoOMy roJsib30BaTesto, B 3aAaHHbIV Kara
# nor
# napametp 1 — OKOHYaHWe uMeHu gbavisia
# napametp 2 — uMmA karasora
for var in ‘find $HOME —-name \*$1°
do
cp $var ${HOME}/$2
done
<Ctrl>&<D>

Bo-mmepBhiX, o0OpaTuM BHHMAaHNE, UTO BO BBOAHBI KOMMEHTA-
puii ckpumTa D00aBJEHO OMMCcAaHUE ero mapameTpoB. Ilomob6Hoe
omucaHue 00sS3aTeNbHO, TaK KaK HeJb3sd II0JIb30BATHCS CKPUI-
TOM, He 3Has HasHAUeHWs ero mapaMeTpOB.

Bo-BTOpEIX, 3aMeTHM, 4TO JJIA «9KPAHNPOBAHMA» CHUMBOJIA «*>»
HCIIOJIb3YETCS CUMBOJI «\», a He KaBBIYKU. ITO BLI3BAHO TEM, UTO
SKpaHUpPYIOIee AeHfCTBME CHUMBOJA «\» PACIPOCTPAHSAETCS TOJIb-
KO Ha COCeIHUI CIpaBa CHUMBOJI U IIO9TOMY He AeHCTByeT Ha CUM-
BOJI «$», KOTODBIII B JaHHOM IIpHMepe IOJIKEeH OCTaBaTbCA CIIe-
nuajabHsIM cuMBoJIoM Shell, 0603Hauasa 3HAUeHHE MO3UIIMOHHOI'O
mapamerpa.
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IIpumep. 3amuineM cKpunT SK, BBITOJHAIOIIUNA TPeOyeMyIio
o0pabotrky ansa samamHoro Gaima. Umsa ¢daiima 3amaercs eguH-
CTBEHHBLIM IIapaMeTpoM cKpumTa. Tun o6paboTKu (daiiia MoJab30-
BaTeJIb BLIOMPAET 13 «MEHI0», IIpe[JaraeMoro eMy Ha SKpaHe.

$ cat>sk
# O6pabotka 3apaHHoOro gavna
# napametpl — uma gpavina
echo “Bbibupute Tpebyemyro 06paboTky ¢barina:
1) BbIBOA Ha 3KpaH
2) onpenesneHne yncsa cros
3) copruposka*
read x # BBOJA C KiaBnatypbl Tnrna ob6paboTku
case $xin
1) cat<$1;;
2) wc-w <$1;;
3) sort <$1 ;;
*) echo “komaHga Hen3BecTHa" ;;
esac
<Ctrl>&<D>

Komanga set, BBommMasi cO CBOMMU IIapaMeTpaMu, obecIedin-

BaeT IpHUCBaWBaHUEe 3HAUEHUI 9TUX IIapaMeTPOB IMO3UI[MOHHBIM
rmapamMeTpaM CKPHIITA.

IIpumep. Cosgagum ckpunt K1, KOTOpEIi cHAaUYajJaa BEIBOIUT Ha
SKpaH 3HAUEHUS CBOMX ITO3UITMOHHBLIX IIAapaMeTpPOB, a 3aTeM H3-
MeHseT 9TH 3HAUeHHUSA C IMOMOIIbI0 KOMaHIbI Set.

$ cat>kl

# MeHAeT 3Ha4YeHnA CBOMX napameTpoB Haa nb

# napametpbl 1 u 2 — nrobbie crioBa

echo $1; echo $2

setab

echo $1; echo $2

<Ctrl>&<D>

Homyctum, uto ckpunt Kl samyies ¢ mapamerpamu /7 u 8:

$ /178

O 00~
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Kpome mosuiinouHBIX IapaMeTpoB, mepegaBaeMberx B shell mpu
BBI3OBe cKpumTa, shell aBTomaTnuecku ycTaHaBJIMBAET 3HAUCHUSA
CIEeLYIOMNX CNeyuaibHblX NAPAMempos:

? — KOJ 3aBepIeHus IocJaeIHell BBIMOJIHeHHON KOMAH/IEI,

$ — cucremHBIN HOMEp mpoliecca, BuImoJHsoIero shell;

| — cucreMHBIN HOMED (POHOBOTO IIpoIiecca, 3alyIeHHOro I0C-
JIeTHUM;

# — uncJa0 MO3UIIMOHHBIX ITapaMeTpoB, mepemaHHEBIX B Shell.
Nwmsa ckpunra (mapamerp 0) B 9TO YKUCJIO HE BXOIUT,

* — mepeueHb MO3UITMOHHLIX ITaPaMETPOB, IepeqaHubix B shell.
ITOT IepeueHb IIPEACTABJIAET COOOM CTPOKY, CJIOBAMU KOTOPOI
SABJIAIOTCSA IMO3UI[MOHHBIE ITapaMeTPHI.

3HaueHUs MMePeYrCIeHHBIX CIeMUATbLHBIX ITapaMeTPOB MOTYT
HCIIOJIb30BATHCS HE TOJIbKO B CKPUIITAX, HO ¥ B KOMAaHIHBIX CTPO-
kax. [Ipu sToM [y 3ammcu 3HAUEHUA IIapaMeTpa, Kak BCerja,
ncnoJabayerca $.

IIpumep. BoimoaHMM 3amich CKPUIITA, KOTOPBIN J00aBIAET K
COIEeP:KMMOMY OZHOTO (aiija comep:KumMoe Apyrux (aiios. Umsa
mepBoro ¢aiija 3agaeTcs IepBLIM IapaMeTPOM CKPUIITa, a UMeHa
Ipyrux (aiaoB — MOCJEAYIOMIUMU IIapaMeTPaMMu.

$ cat>k2
# [lobasrieHne K conepXxumMoMy ¢bania CoaepXXmMmMmoro apyrmx
# gbavirios
# napametp 1 — uMAa ncxogHoro ghasia
# napametp 2, 3,... — nmeHa gobassiaemMbix ¢hanios
x=1
for i in $*
do
if [$x—-gtl]
then
cat <$i >>%$1

fi

x="expr $x + 1°
done
<Ctrl>&<D>
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B orsinuure oT MpeABIAYINEro CKPUIITA, YKUCIO TapaMeTPOB IIpu
BBI3BOBE JAHHOTO CKPUIITA MOKeT ObITh 3amaHo Jiroboe. Eciu aTo
YMCJIO MEHbIIIe ABYX, TO BBLIMOJHEHWE CKPUIITA HE MPUBOAUT K
M3MEHEeHUIO COAEP:KMMOr0 KaKoro-aubo ¢gaitia. 3aMeTUM TaKiKe,
uyTo omeparop for i in $* Bo BTOPOIT CTPOKE CKPUIITA MOYKET OBITh
3ameHeH Ha omeparop for i . IIpu sToM mMcHonmb3yeTcs Caemyro-
Iee cBOIicTBO omepartopa for: mpm oTCyTCTBMH UYaCTH STOTO
omeparopa, HauMHAOIIeHcs co cI0oBa iN, B KauecTBe IMepevHs 3Ha-
YyeHUH 3aJaHHOUN mepeMeHHOU (i) MCIOJB3YyeTCs MepeueHb MO3U-
IIMOHHBIX IapaMeTPOB, 3aJaHHbBIN IIPU BbI30BE CKPUIITA.

Oco0yo PoJIb UIPAIOT UHUUUANUIAUUOHHbLE KOMAHOHbLE dail-
avt. OHu cogep:katr Komauasl OC, BREITIONHAEMbBIE B CAMOM HaUuaJe
ceaHca paOOTHI MOJIb30BaTeJdsd. B 1000 OZHOIOJIL30BATEIb-
ckoii cucreme MS-DOS Bcero ogmu Taxkoii gaiia — autoexec.bat.
B cucreme UNIX misa a:000r0 M0JIb30BaTENs IIEPBOHAUATIBHO BhI-
MIOJIHAETCA MHUIUAIU3aIuoOHHbIN ckpunt /etc/profile (mnu gpy-
roi momoOHBIN (daiinm). Kpome Toro, KasKIaoro moJb30BaTessd
00CIy:KMBaeT CBOM MHUIIMAINIANMOHHBIN ckpunT .profile, samm-
CaHHBIM caMMM IIOJIL30BATEJeM B CBOM KOPHEBOII KaTajior. ITOT
daitn MoMKeT comep:KaTh, HAIpUMep, MIPHUTJIAIIeHNe K MOCaAenyio-
meir paboTe, 3amaHue IMyTel IIOMCKA HCIOJHSIEMBIX (Damjios,
«mepenenxky» mpuraaiteauii shell. Ilepsoe us stux meiicTBuii
peanusyercsa KOMaHAOI €cho, a ABa HMOCIeOHUX — OIEePaIlUAMU
MIPUCBAMBAHUSA, BHIMOJHEHHBIMHY [IJIA MIEPEMEHHBIX OKPYKeHU.

ITocse Toro xKak MbI paccMmoTpenau pabory BC ¢ Touku s3peHus
KOHKPETHOT'0 IO0JIb30BaTe A, IepeiieM K PacCMOTPEHUIO CIIOCO-
00B peanusaluy Takoii paborsl B cucTeme. IIpu sToM B KauecTBe
IIePBOT'0 BOIIPOCA PACCMOTPHUM pean3allii0 B CHUCTEMe MYJIbTHU-
MIPOrpaMMUPOBAHUA.



2. CACTEMHAA NOAOEPXKA
MYINbTUNMPOIrPAMMUPOBAHUA

2.1. MynbTMnporpaMmmMmupoBaHue

JI100ass MyJabTHOpPOTPAMMHAS CHCTEeMa, He3aBUCUMO OT TOTO,
SIBJISIETCS JIX OHA OJHOIIOJIb30BATEIbCKON MM MHOI'OIIOJIb30BATE b
CKOli, ofecreurBaeT OJHOBPEMEHHOE BBLINOJHEHNE HECKOJIbKUX
IIOCJIe[OBATEILHLIX 00pabaThIBAOIINX IIPOrPAMM, MPUKJIATHBIX
u (uau) cucTteMHBIX. TepMUH nocredoéamenvHas npozpamma
03HAYaeT, YTO JaKe NMPU HAJIMUYUU B cucTeMe HecKOJbKux IIII
B JIt000 MOMEHT BpeMeHU He MOKeT BBIMIOJHATLCS 0oJiee OqHOI
KOMAaHIBI 3TOU ITPOTPAMMEI.

B HemaseKoM OpOIIJIOM Bce 00pabaThIBAIOIINE IIPOTPAMMBI OT-
HOCHUJINCH K KJIAcCy ITOCJIeOBaTeJbHBIX IMporpaMM. B macrosiee
BpeMsA 3HAUYUTENbHAS YacTh 00pabaTHIBAIONIMX IIPOrPAMM OTHO-
CUTCS K KJAcCy IapaJuleIbHBIX mporpamMm. Ilig napannenvroil
npozpammsv, XapaKTePHO TO, UTO HECKOJIBKO €€ KOMAaHJ MOTYT
BBHIIIOJIHATHCSA OJHOBPEeMeHHO (mapaJsuiesbHo). Hammume HeCKOJIb-
kux IIII gesaer mpu 9TOM BO3MOXKHBIM (DMB3UUECKYIO MapaJLIeIhb-
HocThb. Eciou :xe B cucteme Bcero oxumH LI, To mpuMeHUTETHHO K
mapaJjiaejbHON IIporpaMMe MMeeT MeCcTO JorumuecKas (BUPTyasb-
Hasl) IapaJieIbHOCTb. Kak mpaBuiio, mapajieJbHyI0 IPOrpaMMy
MOJKHO IIPECTAaBUTHh B BHUJE COBOKYIIHOCTH HECKOJBKUX IIOCJIe-
JOBaTeJbLHBIX IIPOrpaMM, KaKIasd M3 KOTOPBIX BBIMOJHSAETCSI B
3HAUYUTEJHLHON CTelleHM acCMHXPOHHO (He3daBucuMmo). Herpymmo
MIPeIOJIOKUTh, YTO OMHOBPEMEHHOE BBITIOJIHEeHEe Jake OJHOM ma-
pajesbHOM IPOrPaMMBI BO3MOKHO TOJBKO B MYJbTHIIPOIPAMM-
HOU cHUCTeMe.

Ognaomporpammuas OC, manpumep MS-DOS, Tak:xe 03BOJIS-
eT HeCKOJbKUM BHIMOJHSIOIIMMCS IIOCJIeI0BATEIbHBIM IIPOTpaM-
MaM ogHOBpeMeHHO HaxoauThesd B OIl. Haauume Takux mporpaMm
00yCJIOBJIEHO TEM, UTO OJHA 00padaThIBAIONIAA ITPOTPAMMA MOKET
BBITIOJIHATD 3aIlyCK APYroil mporpamMmbl. Ilociie BBITIOJIHEHUS Ta-
KOT0 3allyCKa POAUTENLCKASA MPorpaMMa IePeXOJUT B COCTOSHIE
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Oe3melicTBUA OO TeX MOP, IMOKAa JOUEepHsA IporpaMMa He 3aBep-
IIUTCSA U HE BO3BPATUT YIPABJIEHUE B Ty TOUKY POAUTEIbCKOM
IIpOrpaMMBbI, M3 KOTOPOU oHa Onlja samyineHa. CiemoBaTesbHO,
IIporpaMMbl, Haxogsamuecsa ogaoppemento B OlIl, cBsa3aHBI ApyT C
IPYTOM IIO YIIPaBJIEHUIO aHAJIOTUYHO IIporenypam. IIpu sTom Ka-
KaA-1u00 aCMHXPOHHOCTH (IIapaJijieIbHOCTb) MEKY IporpaMMa-
MU OTCYTCTBYET, a pPeajusalusa B CUCTEMe YIIPABIAMOIINX B3am-
MOZEHCTBUI MEyKIy IIporpaMMaM¥ He BEI3BBIBAeT KaKUX-JIu00
TPYAHOCTEH.

Crnenyer 3aMeTUTh, YTO MOJHOCTHIO M30ABUTHCS OT ACUHXPOH-
HOT'O BBITIOJIHEHUS IIPOTrPAMM B OJHOIIPOTPAMMHBIX CHCTEMAaX He
ymaercsa. 9TO 00bSICHAETCS NMPUHINONAILHON ACHMHXPOHHOCTBHIO
coOBITUH, Mpoucxoaanux Ha IIY, Mo OTHOIIIEHNIO K IIporpamme,
BBIIIOJIHAEMON B JaHHBINT MoMeHT BpemeHu Ha I[II. 3ameTrum, uTo
B JaHHOM cJyuae pedb uaeT 00 aCMHXPOHHOCTH MeXKIY 00padaThl-
BAIOIIell IPOrPaMMOIi, C OJHOM CTOPOHEI, ¥ YIPABIAIOIIMMHA IIOI-
mporpaMmMamMu (00paboTYMKaMM allapaTHBIX IIPEePLIBAHUMN) — C
apyroii. IIpu sTOM aCMHXPOHHOCTL O0ECIIEUMBAETCS B OCHOBHOM
He IIPOTPaMMHO (TO eCTh OIePAIlMOHHON CHCTEMOI), a almapaTHO.

B mocuenyromux pasgesiax TaHHON TJIaBbl pPacCMaTPUBAIOTCS
IIOCTAHOBKHU 3ajau, PelleHue KOTOPBhIX of0ecHeumBaeT HaJMUNe
MYJBTUIIPOTPAMMUPOBAHUSA B CHCTEME, a TaKMKe pacCMaTPUBaIOT-
CsI METOIBI PellieHus 3TuX 3ajad. Peanmsanusa JaHHBIX METOIOB B
cucteme UNIX Oyzer paccmoTpera B pasg. 4 u 5.

2.2. NMpouecchbl

BaxHelmuM mouATHeM J000H MyJIbTUIPOTPAMMHEOMN CHUCTEMbI
SABJIAETCS MOHATHE IIpollecca. B mamHOM pasgesie Mbl OymeM wuc-
II0JIb30BATh HamboJjiee IIPOCTOe OIpefiesieHue: NPouecc — OXHO
BBIMIOJIHEeHNE TIOCIe0BATeIbHOM IporpaMMbl. Tak KaK mapasieiib-
HYIO IPOTPaMMy MOKHO IIPEeICTABUTHh B BUE COBOKYITHOCTHU He-
CKOJIBKUX IIOCJIe[OBATEbLHBIX IIPOTPaMM, TO BBINTOJHEHUE KaiK-
IO¥M M3 9THX IIOCJEJOBATENbHBIX MPOTPAMM €CTb OTAeJIbHBIH
mpoiiecc. XapaKTepHO#T 0COO€HHOCTBIO IIPOIlecca SIBJISETCA TO, UTO
OH HMKAaK He CBA3aH II0 YIPaBJEHUIO C OTPOMHBIM GOJBIITMHCTBOM
Ipyrux mpoiieccoB. CIeICTBUEM STOTO SABJISETCS A PALILEIbHOCMD
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npoueccog: 3Tall BHINOJIHEHUS OJHOI'O IIpollecca HUKAK He CBd-
3aH C 9TAIIOM BBINOJTHEHUS APYTrOTo IpOIlecca.

Tax KaK IIPOIECC €CTh BBIMIOJHEHUE IIPOTPAMMBI, TO KTO-TO
IOJKEeH HadaTh (MHUIIMHPOBATH) STO BBHINOJHEHHE. JTO IejaeT
IPYTO# IIPOIlece, SIBJSIONINIICSA IO OTHOIINEHUWIO K IePBOMY MpO-
IIECCY «IIPOITeccOM-OTIOM». OOIMM HpeaKoM BceX (MJIM IIOUTH
BCE€X) IPOIIECCOB B CHCTEME ABJISETCA IIPOIIECC, CO3AAHHBIA cpasy
JKe Tocjie BRINOJIHeHUA HadvaabHou 3arpysku OC B omepaTHUBHYIO
maMsaTh. J[OIIycTUM, UTO 9TOT IPOIECC €CTh BHIIIOJHEHNE TPOTPaM-
MBI ¢ uMeHeM init. Torma «gouepHMMM» IIPOIlECCAMM IIpoIlecca
init SBISIOTCS CUCTEMHBIE IIPOIECChI, BRITIOJIHAIOIINE CIYyKe0HbIe
(GYHKIINY II0 IOAAEP:KAHNI0 PA0OTOCIIOCOOHOCTH CHCTEMBI, a TaK-
ske nHTepuperaTrop kKomaua OC, manpumep shell.

ITocoe Toro kaxk UK (shell) 6ymeT cosgan u mHUITMUPOBAH IIPO-
meccoM init, o mepeigeT K OKUIAHNIO KOMAHALI IIOJIb30BATENA,
HabupaeMoU Ha KJaBUATYype UJIN BBOAUMOI C IIOMOIIbIO MBIIIHN B
KauecTBe BLIOPAHHOI'0 BApMAaHTa M3 MEHIO, IIPeJIaraeMoro I0Jab30-
Bareao. B mobom ciayuae UK mosyuaeT mMs OporpaMMbl, IIOI-
JieKalllell BBITTOJHEHUIO IIyTeM CO3JaHWA M WHUIIUUPOBAHUSA CO-
OTBETCTBYIOIIEr0 IIPOTrPAMMHOIO Ipoiiecca. IIpumHIMITAILHONR
0COOEHHOCTBIO MYJBTUIIPOTPAMMHOM CHUCTEMBI SBJIAETCA TO, UTO
3aIllyCK HOBOI «JIOUEpHEeI» IIPOrpPaMMBI MOXKET OBITh BBITIOJHEH
IO 3aBepINeHNA IPeIbIAyIeil «gouepHei» mporpaMmMsel. IlosaTromy
B OTJINUME OT OZHOIIPOTPAMMHOM CHCTEMBI KOJIMUECTBO OJHOBPE-
MEHHO CYIIIECTBYIOIIINX MOUEPHUX IIPOIIECCOB MOMKET OBITH OoJiee
oxHoro. Hampumep, ofHOBPEMEHHO 3aIIyCKAaIOTCsI IPOrPaMMEbI, 00-
pasyromue KomBeiiep (cMm. m. 1.5.3). IlapammenbHO ¢ IIporpam-
MO¥1, 3aIyIIIeHHON B OIEPATUBHOM PEKUME, MOTYT BBITTOJHATHCSA
OporpaMMbI B (DOHOBOM peKUMe.

Hampumep, mycTh I0JIB30BaTEb BBEJ CAEAVIONIYI0O KOMAaHAY:

$ find ~/ —name ‘f*’|tee filel | fgrep fl >file2 & script7
rae SCript7 — KoMaHAHBIN (haiij CIAEAYIOMIETO COMEePKAHMA:

$ cat script7
cat file3
echo ++++
cat filed4
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Torma BHauase o0paboTKu mamHON KoMauawl shell zepeso mpo-
I[eCCOB IPUHUMAaeT BUJ, IpuUBeIeHHLIN Ha puc. 11. ObpaTum BHU-
MaHU’e, UTO BHIIOJIHeHNEe KOMaHIbl eCho He MPUBOAUT K MOsSBJIE-
HUIO HOBOTO IIpoIlecca, TaK KaK 3Ty KOMAaHIy BBIMOJHSET He
oTAeNbHAS YTUINTA, a mogmporpamma camoro shell. Kpome Toro,
3aMeTHM, YTO He MOTYT CYIIeCTBOBATh OJHOBPEMEHHO IBa IIPO-
mecca cat, Tak KaK KayKIbIll U3 HUX JOJIKEH BBITIOJIHATHCA B OIle-
paTuBHOM pexkuMe (TpedyeTcsa 9KpaH), U MO3TOMY OAWH W3 IIPO-
IIeCCOB M300pakeH IYHKTHUPOM.

CucreMHBIHN
IIPOIECC '

Puc. 11 — Ilpumep mepeBa mpolieccoB

3aMeTUM, UTO CMMBOJIBHOE MUMS IIPOrpaMMbl (MM HCIIOJIHSIe-
Moro aiiysa) MCHONAb3yeTcsad HaMM B KauecTBe MMEHM IIpoliecca
TOJIBKO C I[eJILI0 HATVISIIHOCTHA. B IelCTBUTEIbHOCTA OHO HE MO-
JKeT HCII0Jb30BAThCA B KAUeCTBE MMEHU IIPOIecca, TaK KaK IIpH-
MEHHUTEJHHO K IIPOIleccy He 00J1aZaeT CBOMCTBOM YHUKAJIbHOCTH.
IlomoGHBIM CBOIiCTBOM OOJIafilaeT HOMEP NPOUecca, UCIoIb3yeMblil
B KAuecTBe CHCTEMHOI'0, IIPOrPAMMHOIO, a TAKJKe II0JIb30BATEIbC-
KOT'0 MMEHH IIPOIlecca.

Haxopscsr B KomaHgHOU ctpoke shell, momn3oBarens Mo:keT
IMOJIYYUTh MH(POPMAIMIO O CBOMX IIPOIPAMMHLIX IIPOIlECcax, MC-
MoJib3ys Komauay ps. Ee npumenernue 6e3 (pJIaros mo3BoJisgeT BbI-
BECTH HA SKPAaH MUHMMYM HNHMOPMAIMHK O IIPOI[eCCax.
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IIpumep

$ps

PID TTY TIME CMD

145 ttyp4 0:01 /user/bin/sh
313 ttyp4 0:03 /user/bin/ed
431 ttyp4 0:01 /user/bin/ps
$

B BBIZaue KOMaHLL:

1) PID — HOMep mporiecca;

2) TTY — uM#A yOpaBJSIONIIEr0 TepMuHAajga mpoiecca (CO—
oIepaTropckas KOHCOJIb; ? — IIPOoIlecC He YIIPaBJSAETCSA TEPMUHA-
gom). TepmuHanbHOE yIpaBJeHUE MPOIECCAMU PACCMATPUBAETCS
BI. 2.4.2;

3) TIME — zarpars! Bpemernu 1111 Ha BbITTOJTHEHME TIPOITECCA;

4) CMD — uma xkomauas! shell, BeinmosrHeHMEe KOTOPO# TpuBe-
JIO K CO3TAaHUIO IIPOIlecca.

Hexortoprie ¢aaru 3Toii KOMAHILI:

—e — BBIBOJ MH(popMaruu 000 Bcex 0e3 MCKJIIOUeHUS IPOoIec-
cax;

—a — BBIZaYa MHPOPMAIIUY O IIPOIEeCCaX, YIPABISIEMBIX C TEP-
MUHAJA;

—f — BBIBOZ JOCTATOUHO HOAPOOHO¥M WMH(MpOPMAIIMK O IPOIec-
cax: CHCTeMHOe MM II0JIb30BaTeJidA, HOMEDP IIPOIlecca-oTIia, Bpe-
Ms CO3JAaHUS IPOIecca;

—| — BBIBOA HamboJee MOAPOOHON MHAOPMAIINN O IPOIleccax.
Cogmep:xanue aToi mH(poOpMAaIuu OyAET PAaCCMOTPEHO HAMU B HOM-
pasn. 4.4.

Ecniu mHam Hy:kHa nH(GOpPMAIUI HE O BCeX, a TOJBKO O HEKOTO-
PBIX IIpoIleccax, Mbl MOKEM BBIAEIUTD 9TU IIPOIECCHI ¢ TTOMOIIIBIO
KoHBelepa Komaug ps u fgrep. Hampumep, cienyromuii KOHBeliep
BBIBOAUT MHAOPMAIIMIO O IIPOIlEccax, JOUEPHUX IIPOIleccy ¢ HoMe-
pom 325, a Takike mHOPMAIINIO O HEM CAMOM:.

$ ps | fgrep “325*
B paccmorpenHOM BhIlie mpuMepe aBa mporiecca shell u gBa
nporiecca cat. Mcmosb3oBannue HeCKOJIbKUMU IIpoIleccaMy O HA-

KOBBIX IMPOT'PAMM IPUBOAUT K MBICJIH O BOBMOYKHOCTHU HCIIOJIB30-
BaHUS MMHU OJHOTO M TOTO K€ SK3eMILIApa mporpamMmbl. Takas
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naes peajrnsyeMa B TOM cJydae, ecju IporpaMMa Ipoliecca siBJIs-
ercs peeHTepabesbHoii. [IporpaMmma HasbiBaeTcs peenmepabens-
HOIl, eclIu COMEeP:KMMOe 3aHMMaeMoil e 00JacTy maMsaTh He u3-
MEHSeTCs IIPY BBIMOJHEHUN IPOTPaAMMBI.

Tak Kax BBITIOJHEHUE JI000H CKOJbKO-HUOYIL IIOJIE3HOI IIPO-
rpaMMBbI TpeOyeT BhITONHeHUusA omepariuii 3anucu B OII, To HeoO-
XOIUMO OTJeJUTh BCe U3MeHsaeMble JaHHbIe B OTAeJIbHYIO 00/IaCTh.
Heusmenuyio o0sacTh IaMATH IIPOTPaMMEI OyAeM Has3bIBATh Ce2-
MeHmoMm Koda, a u3MeHsIeMYI0 — cezmenmom 0annvix. IIpu sTom
CEerMeHT KOJla MOYKeT CO[epP:KaTh He TOJIbKO KOMaHIbI (KOX) IpO-
rpaMMbI, HO I ee Hen3MeHsAeMble AaHHbIe (KoHcTaHTHI). IIpu co-
BMECTHOM KCIIOJIb30BAaHUY HECKOJIbKUMU IPOIeCCaMy OJHOM 1 TOI
JKe IporpaMMbl KasKAbIH M3 HUX KMCHOJIb3YeT eTUHCTBEHHBIA 00-
MU 9K3EeMILIAP CerMeHTa KOoAa, HO CBOM CerMeHT JaHHBIX. Tax
KaK CerMeHT KoJa HeM3MeHEeH, TO BBIMOJHEeHUEe OJHOTO IIPoIecca
HUKAK He BJIMWSeT Ha BBIMOJHEHNE APYTUX IPOIeCCOB.

B MyJabTHIPOrpaMMHBIX CHCTEMAaX IMTHPOKO MCIIOJIb3YIOTCSA He
TOJIBKO peeHTepabeJbHBbIe IPOTPAMMBI, HO U peeHTepabebHEIE
moamporpaMmsl (rrporenypsl). O0bIUHBIE HepeeHTepaOeIbHbBIE IO -
MIPOrPAMMBbI «BCTPAUBAIOTCA» B 3aTPY30UHBIN MOAYJIb (MCIIOIHSIE-
MBI# (paity) mporpaMMbl IPU €T0 MOJYUEeHUN PefaKTOpPOM CBA3€H
(cm. mogpasz. 1.4). Tak kak momo0HOe CBA3BIBAHME MPOTPAMMEI
MIPOM3BOAUTCS OO0 Hauajia ee BBIMOJHEHWs, TO OHO Ha3bIBAETCS
cmamuueckum céa3viéanuem. I[Ipu aToMm mpeamosaraeTcs, 4TO
ecJIM HeCKOJIbKO IIPOTPaMM BBI3BIBAIOT OAHY U TY sKe IOAIPorpam-
My (mporenypy), TO Kakaas m3 HuX OymerT 00Jamarb CBOUM OT-
IeJbHBIM SK3EMILIAPOM dTOH mpoleaypbl. CieacTBueM TaKoro
«TUPAKUPOBAHUA» SABJAIOTCS IOBBIIIIEHHBLIE 3aTPATHl HAMSATH.
Hcmonb3oBanue peeHTepabeJbHBIX MOAMIPOrPAMM II03BOJISIET 3THU
3aTpaThl CYIIECTBEHHO COKPATHUTh.

PeenrepabesibHBIE ITOAIIPOrPaMMEI COOPAHBI B OUHAMUYECKU
Komnonyemvie 6ubruomexu — DLL (dynamic link library).
CesspIBaHUE 9TUX MOANPOrPAMM C IPOTPAMMOM OCYIIECTBJISETCSA
dunamuieckum pedaKxmopom cés3eil BO BpeMs 3arpy3KHU IIPO-
rpammbl B OIl. 3arpy3oussiit MOy Ib IIPOTPAMMEI, BEITIOTHAEMOI
B cpexe UNIX, comep:KuT He TOIBKO IIepeueHb TpedyeMbix DLL,
HO 1 uMA (daiijga, comep:KaIlero IMHAMUUECKUN peIakTop CBI3ei.
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IlonyumB ynpaBjeHMe Ipu 3arpy3Ke IMPOTrPaMMBbI, 3TOT PEJAKTOP
CBsI3ell 00eceuynBaeT 3arpPys3Ky B MIaMATh CUCTEMBI HEJOCTAIOIIINX
DLL, a 3aTeM ImoMeIllaeT YMCJIeHHBIE aJpeca TPeOyeMbIX IIOAIPOr-
paMM B KOMaHABI IPOTPAMMBbI, BHIIOJHSIOIINE BBIZOB IOAIIPOr-
pamMM. 3aKOHUYHUB CBOIO pPabOTy, TMHAMUYECKUH peIaKTop CBSI3ei
IepeaeT yIupaBjeHe B TOUKY BXO/a 3aTrPY:KE€HHOU ITPOTrpPaMMHI.
ITapannaenbHbIe mpoliecchl, ucmoab3yiomiue DLL, paboraitor ¢ ox-
HUM U TeM Ke 9K3eMILIIPOM CerMeHTa KOoJa 9TOM 0ubJIMoTeK, HO
KCIIOJIBL3YIOT €€ Pa3JINUHbIE CETMEHTHI JaHHBIX.

Ilocse Toro KakK mpoIlecc CO3maH, OH MOYKET BCTYIIATD C APYTH-
MU IIpoIlecCaMU B YHPABJSIONINE U WHGOPMAIMOHHBIE B3aMMO-
nmeticTBusA. [IpuMepamMu yIpaBJISIOIINX B3aNMOIEHCTBUN ABJISIOT-
csl ollepanuy CO3TAaHUA M YHUUYTOMKEHUA IpolieccoB. IIpmmepom
“H(POPMAIIMOHHOT'O B3aUMO/IeHICTBUA ABJsIEeTCs oOMeH mH(MpOPMa-
muen Me;KAy IIpolieccaMu, 00pasyoIuMu KOHBewep.

s peasmsanuy yopaBIAOIINX 1 NTHPOPMAIIMOHHBIX B3aNMO-
IeCTBUI MEXKIy IIPOIleccaMM MM TPedyeTcs IOMOIIL CO CTOPO-
uel OC.

2.3. Pecypchbl

B orinmuwne or ommomporpaMmMuoii OC, BLIDOJIHSIONIEH pacipe-
JleJIeHNe PeCypPCcOB CUCTEMBI MeKIY IIPOrpaMMaMU, SBJISIOIITNME-
¢ «OJIM3KUMU POJCTBEHHUKAMM», MyJabTuinporpammvuas OC goi-
JKHA 3aHUMATBCA WX pacIpefesieHHueM MeKIy NapaliebHBIMUI
IIPOIIECCAMM, B OOIIEM CIyYae «UysKMMMI>» II0 OTHOIIEHHUIO APYT K
apyry. CiencTBueM 5TOTO ABJISETCSA TO, YTO OCHOBHBIE DEIIeHUS
IO pacupeneeHUIO0 PECYPCOB MEXKIY IIPOIECCAMY TeIeph MOJIKeH
IIPUHUMATh He MpUKJIagHoi nporpammuct, a cama OC. ITostomy
HapAAy ¢ IPOrPAaMMHBIME IIPOIECCAMM PECYPCHI ABJSIOTCA BarK-
HEHIUMU O0BEeKTaMM, MMOAJIEKAIIUMN YIIPABJIEHUIO CO CTOPOHBI
myJabTunporpamMmmuoir OC.

Omnpepenenue: 102uieCKUM pecypcom MU IIPOCTO pecypcom
Ha3bIBAETCSA 00BEKT, HEXBATKA KOTOPOTO IIPUBOAUT K OJIOKMPOBA-
HUIO TOpoliecca m ImepeBoay ero B coctosHume «Com». ITompobHO
COCTOSAHUS IIpollecca OYAyT paccMaTpuBaThCA B mogpasn. 4.1, a
MOKa JIMIIh 3aMeTHUM, YTO B JAHHOM COCTOSHUM ITPOIleCC HE MO-
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skeT BeITTONIHATBCA Ha I mo Tex mop, moka mpuumHa GJIOKUPOBA-
HUS He OyZeT ycTpaHeHa.

Ha puc. 12 npuBeznena kiaaccuduranmusa pecypcos. K annapam-
Hotm pecypcam oraocarca: 11, OII, ycrpoiicTBa BBOJA-BBEIBOA,
ycrpoiictBa BII, mocurenu BII. Bece anmapaTHbie pecypchl SABJISA-
I0TCSI RO6MOPHO UCTLORb3Yembimu. To eCTh TIOCIe TOTO KaK JaH-
HBIII pecypc CcTaja He HYKeH TOMY IIPOIIeCCy, KOTOPOMY OH OBII
BBIJleJIeH, OH MOJKeT OBITh paciipelesieH KaKOMY-TO IPYroMy IIpo-
1eccy.

ITox unpopmayuworHbLMU pecy pcamu TTOHUMAIOTCA KaKue-TOo
JaHHbIEe, He IIOJYYUB OOCTYI K KOTOPHIM KOHKPETHBIN IIpo-
TPaMMHBIZ mOpolecc O0JoKupyerca. PaxTuuecku mHGOPMAIMOH-
HBIE PeCcypchl IPEACTaBJISIOT cO00I 00JIacTU IMaMATH, 3aIlOJHEH-
HBIe KaKOM-TO moJie3Hoi muopMalueii. B oraudue ot HUX, Iyc-
teie o0sactu OII u BII aBasaioTca anmapaTHBIMU PecypcaMu.

HNudopMaIinoHHbIe PECyPChI AeJISITCA HA IIOBTOPHO MCIIOJIb3ye-
Mble U noTpebisembie. Ilompebraemvim pecypcom sBiseTcs
cO00IIIeHre, KOTOPOEe OAMH IIPOIleCC BbIZAeT APYIOMY IIPOIleccy.
ITocme Toro Kak cooOieHme 00padOTaHO IPOIECCOM-IOTPEON-
TeJeM, OHO OOJIbIlle He HYMKHO M MOKEeT OBITh YHHUTONKEHO.
IToemopro ucnonv3dyemovimu nHOOPMAITMOHHBIMY PeCypcaMu SB-
JIAIOTCA HAaHHBIE, COBMECTHO KCIIOJIb3yeMble HECKOJbKUMU IIPO-
neccamu. K Takum pecypcam oTHOCATCA (aitanl (B ToM umcye 0mb-
JINOTeKH), 6235l JaHHBIX, COBMECTHO HCIIOJIb3yeMbIe IIPOTPaMMBI,
a TaKiKe HeKOoTophle cTPYKTYPsI faHHBIX B OII. IToBTOPHO MCHOIB-
3yeMble pecypchl (Kak ammapaTHble, Tak W MH(GOPMAIIMOHHBIE)
JIeJIATCS Ha MapajijieIbHO W IIOCIeJ0BaTe/bHO UCII0Ib3yeMbIe.

ITocnedosamenvro ucnonv3yemslili pecy pc BHIAEISAETCS HEKO-
TOPOMY IIPOIIECCY U He MOKeT OBLITh Ilepepaciipeaesiel 10 TexX IIop,
IIOKa II€PBOMY IIPOIECCY STOT pecypc cTaHeT 0OJbIe He HYKeH.
K Takum pecypcaM OTHOCSTCSA MHOTHE YCTPOMCTBA BBOJA-BBIBOZA
u BII (Trepmunaj, ckamep, CTpUMep 4 T.1.), a TaKKe nocniedosa-
MenvHo UCnONb3Yemble NPOZPAMMb. — IIPOIPAMMBI, KOTODHIE
He SABJIAIOTCA peeHTepabeJbHBIMHU, HO KOTOPBIE HOJIKHBI 00CJIY-
JKUBATDh 3aIlPOChl HECKOJBbKUX IMapajLIejbHBIX MpoieccoB. IIpu-
MepOM IIOCJIe0BATEeJIbHO HCIOJIb3yeMOM IIPOrpaMMbl SBJISETCS
saapo UNIX (paccmarpuBaerca B moapasn. 3.3).



100 Odunoros B.B., Koyybuncrxuii B.II.

Hapannenvrno ucnoav3yemsvie pecypcvl MOTYT IelCTBUTENb-
HO HCIIOJB30BAaThCSI OJAHOBPEMEHHO HECKOJLKMMH IIPOIleccaMu
(¢pusuuecrkan napannenbHocmsy), UIU OHU UCIOJIB3YIOTCA IapaJl-
JIEJTBHO JINIIL BUPTYAJIbHO (6UpmMyanivHas napanieibHOCmMDb).
Ilpumepsr pusmueckoit mapamaenbHoctu: OII, BII mpsmoro
moctyma (HampuMep, MarHUTHBIA AUCK), peeHTepabeJbHBIE IIPO-
rpamMbl 1 DLL (mpu mHamuuwmm B BC Heckoabkux III1). IIpumeps:
BUpPTyaJbHOU mapastenbHoctu: III, mocTtyn K mapaJsieabHO mC-
MMOJIb3YEMOMY YCTPOMCTBY (Hampumep, K AMCKOBOAY), pPeeHTepa-
O0enpHBIE TporpaMMbl 1 DLL (mpu ogaom ITII).

Pecypcor

AnnapaTtHbie | ‘ Nudopmanuonnbie |
IToBTOpHO
P IToTpebasiembre
HCIIOJIb3yeMbIe
ITapannenbHO ITocnegoBaTenbHO
HCIIOJIb3yEeMbIe HCIIOJIb3yEMBIE
dusznyecKu Bupryansno
mapaJjieIbHbIE mapaJijiebHbIE

Puc. 12 — Knaccuduraiusa pecypcos

ITokaskem pasHHUIy MeXY (pU3UUECKY HapaIeIbHBIMI U BUP-
TYaJILHO IIapaJljieIbHBIMI PECypPCaMu Ha IIPUMepPe HUCIIOIb30BaHMA
IBYX PECYpPCOB — IMPOCTPAHCTBA MAMATH HA MArHUTHOM JVCKE U
JIOCTyIla K OIMCKOBOAY, Ha KOTOPOM STOT AMCK yCTaHOBJIEH. B TO
BpeMsi KaK CBOOOJHOE IIPOCTPAHCTBO AMCKA PEAJbHO AEJUTCS Ha
00JIaCTH MEXKIY IPOIECCAMM, BBIIOJHSIOIIMMY OllepPar[uy 3alINCH
B (hafiybl, JOCTYI K AMCKOBOAY B KAKIbI KOHKPETHBIN MOMEHT
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BpeMeH! uMeeT JIHUIIh OAWH IIPUKJATHON mpolecc. B craemyro-
IMUA MOMEHT HOCTyI K ycTpoiicTtBy BII moiker ObITH mHepemaH
IPYyTroMy IIpPoIlecCcy, 3aTeM OIIATH BO3BPAIIEH IEPBOMY HPOIIECCY
U T.J.

Hanuume B cucTeMe pasHOOOPa3HBIX PECYyPCOB, a TaKiKe HAJIM-
Yyuye ImapaJjiebHBIX IIPOIECCOB, KOTOPHIM 3TH Pecypchl TpeOyIoT-
¢, MPUBOAUT K HeoOxogmmocTu perternns OC ciaenyromunx samgaq:

1) pacmpezesieHre MMOBTOPHO MCIIOJIB3YEMBIX PECYPCOB MEXKIY
IIpoIleccamMu, YUYMUTHIBAIOINlee. a) CBOMCTBA PACIIPEIeIsaeMOro pe-
cypca; 0) moTpeOHOCTH TeX IPOIECCOB, KOTOPHIM Pecypc pacipe-
mensiercs. PellleHne JaHHOW 3aJauu paccMaTpUBaeTcsS B pash. 4,
5 Ha mpumepe Hambojee BasKHBIX pecypcoB BC — omepaTuBHOI
namaTtu u Bpemenu I111;

2) CUHXPOHUBAINA MapaJUIeJbHBIX IIPOIIECCOB, COBMECTHO WC-
MOJIb3YIOIMNX WH(GOPMAIIMOHHBIE PECYpPChI, IMOTpebJigeMble WU
IIOBTOPHO MCHOJIb3yeMble. MeTonbl pellieHns 9TOM 3aaum paccMar-
puBarorcs B 11. 2.4.3, 2.4.4 n nogpasz. 2.5;

3) oKazaHMe IIOMOIIM IIPOIleccaM, IIPM COBMECTHOM MCIOJIb30-
BaHUU WMMHU TTOBTOPHO MCIIOJB3YEMBIX PECYPCOB, IO YCTPAHEHUIO
TaKOTO HEIIPUATHOTO SIBJIEHUSA, KaK TYIIUKH;

4) zamura nHpOPMAIINY, IPUHALIEKAIIEH KaKOMY-TO IIPOIec-
Cy, OT BO3[IeHCTBUA APYyTUX mpoliieccoB. IIpu saTom Hamboiee Bask-
Has 3a7jaya, pelraeMas C Iebi0 HOAAEPKKN MYJbTUIPOTPAMMMU-
poBanus, — 3amura nHGopMmarnuu B OIl. 9ra 3amaua perraercs
He CTOJbKO IPOTrPAMMHBIMM, CKOJIBKO aIllllapaTHLIMU CPEACTBa-
mu. Ee perienne paccmarpuBaercs B m. 5.2.3.

2.4. CAHXpOHM3auua napannenbHbIX
npoueccoB

ITapannaenbHbIe mpoliecchl, cylmecTByomiue B BC, Hy:KaatoTcs
B cuHXpoHu3anuu. CUHXPOHU3AUUA — COTJIACOBAHUE 3TAIOB
BBITIOJIHEHUS OBYX MU OoJiee HapajljieIbHBIX IIPOIIECCOB IIYTEM
obMeHa MHUNUUPYOMUMY (KOMaHIHBIMU) BosaencTBuaMu. Ile-
peumcauM HeKOTOphIe 3aflayuu, PelllaeMble C IIOMOIIbI0 CHHX DOHU-
3aIMy IPOIIECCOB:

1) ob6paboTKa mporpaMMOl IIPoIlecca HEKOTOPHIX allmapaTHBIX
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IIpepPLIBAHUIA;

2) TepMUHAJBLHOE YIIPaBJIE€HUE IIPOIECCAMU;

3) CHMHXPOHMBAIUA MIapaJJIeIbHBIX TPOIIECCOB, BHITIOTHAIOIIUX
JercTBusA ¢ obO1eii obaacteio OII;

4) cMHXPOHUBAIUS NaPAJJIENbHBIX IIPOIECCOB, BHIITOTHAIOIINX
nH(GOPMAIIMOHHEITT 00MeH IIPU MCII0JIb30BaHuM 00111eit obsmactu OIT.

s pemennsa nepBbIix ABYX 3agad B UNIX-cucremax mcmosb-
3YIOTCSA CUTHAJIBI, a AJIA PelleHus JBYX IOCIETHUX 3a7ady — ce-
Ma()oOpHI.

2.4.1. CAHXpOHM3aUMA C NOMOLLLIO CUrHanoB

Cuznan — KomaHIa, KOTOPYIO OAWH IPOIeCC MOChLIAeT APYTo-
My Ipoiieccy (mmpoiteccaMm) C IIeJbI0 OKa3aHWs BIUAHUA HA XOJ
BBIIIOJTHEHUS 9TOTO IIpoliecca (IIPOIecCoB).

B orinume or Apyrux M3BECTHBIX HAM KOMAaH[, K KOTOPBIM
OTHOCSITCS MAalllMHHLIE KOMaHALI 1 KoMauabel Shell, komaunei-cur-
HaJILI He UMEIOT OIlepaHA0B (IIapaMeTPOB) U IIPEACTABJIAIOT CO00H
TOJILKO KOABI omepariuii. JIpyroi 0co6eHHOCTbIO CUTHAJIA SABJISET-
CS TO, UTO MOMEHTEI €70 BhIZAaUYu 1 00pab0TKM MOTYT OBITH CyIIe-
CTBEHHO pPasHeceHbl BO BpeMeHU. [IpUUuHOIi 3TOTO ABJIAETCS TO,
YTO B MOMEHT BBIJaUuM CUTHAJA IIPOIlECC-OTIPABUTENb, & B MO-
MeHT 00paboTKM CUTHAJA HPOIlecC-IoJIydaTesb 00A3aTeIbHO M0JI-
sKHBI BeIMONTHATECS Ha IIII. Emie ogHO# 0cOG€HHOCTHIO CUTHAJIOB
ABJIAETCS WX HeHaKamaumBaemMocTb. To ecTb ecaiu B MOMEHT IIO-
CTYILIeHUS CUTHAJA B IIPOIIECC eIlle He HauaTa o0pabdoTKa Ipembl-
IVIIEro OMHOTUIIHOTO CUTHAJA, BHOBD IPUIIEIIINI CUTHA Teps-
ercs.

BcmmoMHMM, UTO B OZHONIPOTPAMMHOM cucTeMe (HAIpUMeEp, B
MS-DOS) Bo3HUKaIOIINE IIPePLIBAHN 00padaTHIBAIOTCSA MM O -
IporpaMMaMu sipa, MU MOAIPOorpaMMaMy IPUKJIATHOM IPorpaM-
MbI. [Ipu sTOM mpUKJIaZHAS IpOrpaMMa MOKET IepexXBaTbIBaTh 1
o0pabaTeIBaTh JI00BIE TPepbIBaHus. [10g00HEII TOAX 0/ COBEPIIIeH-
HO HelpueMJieM IJs MYJbTHUIIPOrPAMMHOM CHCTEMBI, B KOTOPOI
00paboTKa mpephIBAHUN JOJIKHA HAXOAUTHCA IIOM YIIPaBJIEHUEM
OC. C gpyroit cTOpoHBI, IIOJHOE OTCTPaHeHMe IIPOIIECCOB OT obOpa-
OOTKU IIPEephIBAHUI OeJIaeT WX BHIMOJHEHNe HermOKMM, JIMUINas
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UX MHOTHX BO3MOXKHOCTel. CileICTBUEM DTOTO ABJISIETCS IPENOC-
TaBJIeHNEe MpoIleccaM BO3MOKHOCTHM YYaCTBOBATHL B 00paboTKe
HEKOTOPBIX TUIIOB IpepuiBaHuii. IIpu aToM mporecc Mo:xkeT odpa-
O0aTBIBATh HE CaM alllapaTHBIN CUTHAJ IPEepbIBAHUA, a eTo IIpeod-
pasoBaHHYIO (DOPMY — CHUTHAJI, BBIJaBaeMbIil 00pabOTUMKOM IIpe-
PBHIBaHUI.

K mpepbiBaHHAM, KOTOpPBLIe HE IIPeo0pPasyIoTCsS B CHUTHAJBI, a
00pabaTeIBAIOTCS MOJTHOCTHIO oOpadoTunkamu agpa OC, oTHOCAT-
cs1 IpOrpaMMHBIE HPEPBIBAHUS W OOJIBIIMHCTBO BHEITHUX Aallla-
patHbIX mpepbiBaHUM. [IpeobpasyioTcss B CUTHAJLI JIUIIL IIPEPBI-
BaHUS-UCKJIOUEHUS, a TaK)Ke HEKOTOPhIe BHEIIHNE allapaTHbIe
npepbiBanuA. C Apyroil CTOPOHBI, UCTOUHUKAMY CUTHAJIOB MOTYT
OLITH HE TOJBKO 00pPAOOTUMKU IIePeUNCIeHHBIX IIPePLIBAHUM, HO
U CaMM IIPOIECCHI, UCIIOJB3YIOIINUE MJIS STOTO CIEIHATIbHO IIPel-
Ha3HAUYEHHbBIE CUCTEMHBIE BHI3OBHI.

Cospemennas UNIX-cucrema pasauuaer nmpuMepHo 30 THUIIOB
CUTHAJIOB, KAa'KIbI M3 KOTOPBHIX MMEET CBOE CHCTEMHOE MMS —
HOMEp CUTHAJIA, a TaKyKe IIporpaMMHoe (CMMBOJIbHOE) uMsA. Ilepe-
YUCJIUM CUMBOJIbHBIE NMEHA HEKOTOPBIX M3 CUTHAJIOB, MCTOUHM-
KaM1 KOTOPBIX SBJSIOTCS 00pabOTUMKY ITpephIBAHMI:

1) SIGFPE — cursaj BOSHUKHOBEHUSA IIEPEIIOJTHEHUS PE3YIb-
Tara, HampuMep us-3a gejeHus Ha 0, BO BpeMsdA BBHIIOJHEHUS Te-
KyIeil MaImmmHHONA KoMaHIBLI mporecca. O6paboTKa mo ymosia-
HUIO — 3aBepIIleHue IIpollecca 1 co3ganme (aiiia COre B TEKYIIIeM
KaTtajore. IToT (paita MOKeT MCIOJb30BATLCA IPU 3aIlycKe yTHU-
JINTHI-OTJIAMUNKA C IEJbI0 OOHADPYKEHUA OMIMUOKM B IIporpamMme
ImpoIrecca;

2) SIGILL — curzaJ BBITIOJHEHUS IIPOTPAaMMOI IIpoIlecca He-
JOTMYyCTUMON MAaIIIMHHON KoMaHAbI. O0paboTKa 1Mo yMOJIUaHUIO —
3aBepIlleHNe IIpoliecca U co3gaHme aityia COre B TEKYIIleM KarTa-
JIoTe;

3) SIGEGV — mombITKa OporpaMMEBI IIpoIecca 00paTUTHCS K
suetike OII, KoTopass Miau He CYIIECTBYET, UIMW AJA JOCTyIa K
KOTOpO# y mpoiiecca HeT mpaB. O0paboTKa IO YMOJUAHUIO —
3aBepIlleHre IIpoliecca W co3gaHme haityia COre B TEKYIIleM KarTa-
JIoTe;

4) SIGTRAP — cursaj o BO3HUKHOBEHUU UCKJIIOUEHUS «Tpac-
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cupoBKa». TaKkoli CUTHAJ MCIIOJB3YEeTCS OTIaAYNKAMU IIPOrpaMM;

5) SIGPWR — curmaj yrpossl IIO0Tepu OTUTAHU;

6) SIGALRM — curnax ratimepa. Ilepenaercs o6paboTymKOM
IIpepLIBaHUI TaliMepa IpHU 3aBepIleHNr MHTepBaja BpeMeHU, 3a-
ITaHHOTO paHee STOMY 00pabOTUNKY ¢ IOMOIIBIO CIIEINAJIBLHO IIPeI-
HA3HAYE€HHOTO JJIA 9TOT'O0 CHCTEMHOT'O BHI30BA.

CurnaJbl, BbIJJaBaeMble IIPOIECCAMMY

1) SIGKILL — curHaJ yHUUTOXKEHUS Ipollecca. EAnHCTBEH-
HO BO3MOJKHAsI PeakIus IPOIlecca Ha STOT CUTHAJ — HeMeAJIeH-
HOe 3aBepIIIeHUE;

2) SIGSTOP — cursHaJ ocTaHOBa mpoilecca. EAUHCTBEHHO BO3-
MOKHAs peakIius IIpoilecca Ha 3TOT CUTHAJ — IIEePEXO0]] B COCTOS-
H1e «OCcTaHoOB»;

3) SIGCONT — mpogos:xeHre pabOTHI OCTAHOBJIEHHOTO IIPO-
mecca. Ecyin mpoliecc He OBLT paHee OCTAHOBJIEH, TO OH UTHOPUPY-
eT JaHHBIA CUTHAJ,

4) SIGTERM — curnan «100pOBOJILHOTO» 3aBEPIIIEHU IPO-
mecca. IloyuymB JaHHBIN CUTHAJ, IIPOI[ECC MOYKET IIOATOTOBUTHCS
K CBOEMY YHUYTOKEHUIO, BEIIIOJTHUB CaMble HEOTJIOXKHBIE TeACTBUA.
YacTo BhIJaya JAHHOTO CHUTHAJIA IIPEAIIECTBYET BhIJaue CUTHAJA
SIGKILL;

5) SIGCHLD — curuma, mocslLIaeMBbI# ITPOIIECCY-OTILY IPU OC-
TaHOBE WJIM TPU 3aBepIIEeHUM AouepHero Iporecca. VCTOUHUK
cuUrHajia — JOYePHUU IIPOIIece;

6) SIGUSRI1, SIGUSR2 — nosabaoBaTeabcKkue curaibl. OHU
IIpegHa3HAUEHB! AJIS B3ANMOAEUCTBUA MEMXKIY TPUKJIATHBIMHU IIPO-
ImeccaMu, XapakTep KOTOPOTro OIpeAessieTcsa PaspadoTINKOM IpH-
KJIAZHBIX ITPOTPAMM.

st Toro 4TOOBI MOCJATH CUTHAJ APYTOMY Ipolieccy (mpoiiec-
caM), IporpamMmMa AaHHOTO IIpoIllecca AOJIXKHa 0o0paTUThCA 3a
nomorbio K OC. Ina mosmydeHus 000 TOMOIIMXA CO CTOPOHBI
cucTeMbl oOpabaThIBaIOIas IporpaMMa AOJIKHA COAEPIKaTh CIe-
IIUAJbHYI0 KOMAHIYy — CUCMEMHBLIL 6bL308.

IIpu 3amucu cucTeMHBIX BBI3OBOB HAMU OYAET MCHOJIb30BATHCS
clemyroliee IpaBUO. Bo-TIepBBIX, C IEJNBI0 ITOSCHEHUS CMBICA
BBI30BA €0 UM OyAEeT 3aIUChIBATHCS ITPOIIMCHBIMY PYCCKUMU OYK-
BaMM KypcuBoM. Bo-BTODBIX, TapaMeTphl BHI30BA IEPEUNCIIIOTCA
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yepes 3amlATYI0 B KPYIJIBIX CKOOKAX IIOcJie MMEeHM BBI3OBa. B-
TPETbUX, BXOAHbIe IapaMeTPhl BbI30BA OTAEJISIIOTCSA OT €TI0 BBIXOI-
HBIX TIapaMeTpoB cuMBojamMu «|». IIpuuem BXOmHbBIE HapaMeTPhI
pacmoJiaraioTcs cjieBa, a BBIXOAHEIE CIIPaBa OT 9TUX CHMBOJIOB.
B-ueTBepTHIX, CIIpaBa OT CCTEMHOI'0 BEI30BA B KPYTJILIX CKOOKAaX
IIOMeIIlaeTCcsl aHaJOTMUHbINA cucTeMHBI BbI3oB UNIX, 3ammcan-
HBIT Ha A3biKe CH.
CucTeMHBIH BBIZOB JJIsS IMMOCBIJIKM CUTHAJA:

ITOCJTATh_CHTHAII (i), S ||) (sa CH — kill),

rae ip — HOMep IpoIllecca, KOTOPOMY IIOCBIJIAeTCs CUTHAJI;
S — uMd cur=aia.

Ecan ip =0, TO cUTHAJI IIOCHIIAETCSI BCEM IIPOIleccaM M3 TOH Ke
TPYIIIBI IIPOIIECCOB, UTO 1 OTIIPABUTEb cuTHAJA. [Tpu ip =—1 cur-
HaJI MOCHIJIAETCSI BCeM IIPoIleccaM MaHHOTO moJsb3oBarend. Ilomsa-
THe TPYINBI IPOIIECCOB PACCMATPUBAETCA B CIEAYIOIIEM MyHKTE.

2.4.2. TepmuHanbHOe ynpasBrieHue npoueccamm

JIo0as maTepakTuBHAasS BC umeer cpenu cBoux IIY mo kpaii-
Hell Mepe OIUH mepMuUHal — COBOKYIIHOCTb YCTPOIiCTBa BBOZA U
yeTpoiicTBa BeIBOZA. TepMUHAN O3BOJISET IT0JIb30BATE0 BBIIIOJ-
HATDH 3alyCK mporpaMmm. Kpome Toro, mob3oBaTe/b CHCTEMbI Me-
eT BO3MOKHOCTh BJIMATH HAa BBIMOJHEHHE JI00OT0 CBOEro IIpo-
rPaMMHOTO IIpoIlecca IIyTeM HaKaTusA CHeIlNaIbHbIX KOMOUHAIA
KJABUIII Ha KJaBuarype. [10sToMy TepMUHAJ MMOJIH30BATENA SB-
JISIETCSA [JIsT BCEX €eT0 NPOTPAMMHBIX IIPOIIECCOB YN PAGAAIOULUM
mepMuUHALOM.

BcmomMHEM, YTO KODHEM IIOJJepeBa IIPOIlECCOB, MPUHAIJIEKA-
X KOHKPETHOMY IIOJIb30BaTeNI0, saBJsdeTca mpoitecc shell (uu-
repuperaTop KomaHa OC). ITOT IPOIECC OCYIIIECTBISIET KOTKPBI-
THE» YIPABJIAIOIIEr0 TEPMUHAJA, AeJIasl ero JOCTYIHBIM He TOJIbKO
IJs1 ce0s, HO 1 OJIS CBOUX OYAYIIUX «IIOTOMKOB». Takoe MHOMKe-
CTBO IMOTOMKOB mpoliecca shell HaswIBaeTcss ceancom, a mpoiiece
shell — audepom ceanca. Kaxxaeiit ceaHc B cucTeMe UMeeT yHU-
KaJIbHOE CHCTEMHOE MMs — HOMep CeAHCA, COBIALAIOMINIA C HO-
MepOM IIpoIlecca, SIBJISAIOIIETrOCs JIMIePOM CeaHca.

Vupasisioriee Bo3zeiicTBre IepeaeTcsa IPOIeccy OT CBOero yII-
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PaBISIONIEro TepMUHANA B BUie CUTHAJA. [[prMepoM ABJISeTCSA CUr-
HaJ ocBobo:xkgenusa auHuu SIGHUP, BeigaBaeMblii O4HOBPEMEH-
HO BCEM IIpoIleccaM CeaHca IIpU 3aBepIieHuy PaboThl M0JIb30BaTe-
JIST ¥ OTKJIIOUeHUr UM TepMuHaia. CrangapTHas peakIus mpoiiecca
Ha 9TOT CUTHAJ — 3aBepIlleHue.

OTHollIeHre IIPOIIeCCOB CeaHca K YIIPABJIAIOIIEMY TEPMUHAJY
HeoguHakoBo. Cpeiy HUX €CTb HPOIECCHI-M3T0M, BHIMOJIHSIEMbIe
B (oHoBOM pekmMe. (HamomumM, uTO B (JOHOBOM perKMMeE IIPO-
rpamMMa Ipolecca He BBIMOJHSET ollepalliii BBOAA-BBIBOAA C Tep-
muHaIoM. JJa 3anmycka 13 KOMaHAHOU CTPOKY IIPOIecca MM KOH-
Beliepa mpolleccoB B (POHOBOM pe:KHMe Heo0XOAMMO B KOHILE
KOMAaHIHOU CTPOKM HabpaTh cuMBOJ «&».) IIpu aTom mporieccsl,
3allyIleHHbIe 13 OOHOM KOMaHIHO CTPOKM, OOBIYHO MH(pOpPMAII-
OHHO CBSI3aHBI APYTr ¢ ApyromM. Tax Kak IIOJb30BATEII0 yIZOOHO
BBITIOJHSATE C TEPMHUHAJA COBMECTHOE YIIpaBJeHNre STUMHU IIPOIlec-
camu, To mpoiecc-shell 06 bABIAET CBOM COBMECTHO 3aIlyCKaeMbIe
JloduepHIe IIporpaMMHBIe IIPOIiecCchl eJUHON 2pYynnoil npouyeccos.
Kaxgas rpynma mpolieccoB mMeeT YHUKAJLHBINA IJIs Bceil cucre-
MBI HOMep 2pYnnblL npoyeccos, B KaduecTBe KoToporo shell HazHa-
yaeT HoMep OJHOTO M3 IIPOIeCCOB — UJEHOB Ipymmbl. Takoi mpo-
IlecC Ha3bIBaeTCsa Audepom 2pynnvl npoyeccos.

st Toro 4TOOBI ONPENEeaATh AJIA IIPOIECCOB HOMEpa UX CeaH-
COB W TPYIII, CJEeAYyeT BOCIOJb30BaThCA ysKe M3BEeCTHON HaM KO-
mangon shell — ps ¢ dpaarom —j.

ITpumep

$ ps -

PID PPID PGID SID TTY TIME CMD
2436 2407 2435 2407 tty0O1 0:01 sort
2431 2407 2431 2407 tty0l 0:03 find

2407 2405 2407 2407 ttyO1l 0:01 sh
2435 2407 2435 2407 ttyO1 0:00 cat

B manmoM mpmMepe Bce UeTHIPE IPOIECCA MMEIOT OAWH M TOT
JKe ujeHTU(GUKATOP ceaHca, CBA3aHHOTO ¢ TepMuHaimom ttyOl.
JIugepom ceamca siBasiercs mpoiiecc sh. OH ke ABIAETCS U JIUAe-
PoOM TPyHIEI, B KOTOPYIO 0OJbIIle HUKTO He BXoAuT. IIpoiiecchl
cat u find camu aBaaoTCA IUAEpPaAMU T'PYIIIL.

st co3maHmsA HOBO¥ I'PYIIBI MJIX AJIS BKJIIOUEHUS IIPOIecca B
y:ke cylrecTByomryio rpymnmy shell obparaercsa k¥ aapy, MCHOIb-
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3ys CHCTEeMHBIN BBLI3OB

YCTAHOBUTH I'PYIIIIY ITPOIJECCOB ( ig, ip l) (uma
CHU — setpgid),
rae ig—Homep TPYIIIBI IIPOITECCOB;

I, — HOMep Iporecca.

Ecau ig = ip, TO B Pe3yJIbTaTe AAHHOTO CHCTEMHOTO BBI30BA CO-
8/{aeTcs HOBAfA IPYINA, JHJAEPOM KOTOPOW fABJIAETCA MPOIecC i .
Nuaue mporecc ip BKJIIOUAETCA B YK€ CYIIECTBYIOIIYI0 TPYIIITY
C HOMEpOM i .

Boob1r1e roBopsi, cpasy ke II0cJie CBOET0 CO3TaHMA IIPOIECC YiKe
MIPUHAIJIEKUT K TOU JKe TPYIHIIe, UTo 1 Ipoliecc-orerr. CMeHy IpyI-
el y mgouepHuX ImporeccoB Shell mpousBoguT ¢ IeabI0 «OTMeE-
’KeBaTbCA» OT HUX IIPU IIOJYUYEHUUW MMH PA3JUUYHBIX CUTHAJIOB.
B m1000M ciyuae KasKIBIN IIPOIIECC cearca B KOHKPETHBINT MOMEHT
BpPEeMEH! IPUHAAJIEKUT OTHOW (M TOJBKO OXHOM) TPYIIEe IIPO-
IIECCOB.

Cpeau Bcex T'PYIIl IIPOIECCOB, Ha KOTOPHIE PasbUTO MHOMKe-
CTBO IIPOIIECCOB OHOTO CeaHca, OJHA I'PyIIa uMeeT ocoboe 3HaUe-
Hue. JTO OnepamuéHas 2pYynna — COBOKYIIHOCTH IIPOIIECCOB,
BBIIIOJTHAEMBIX B OIIEPATUBHOM PEKMME, B KOTOPOM IIPOIIECC MO-
JKeT BBINOJHATH MH(MOPMAIIMOHHBIN 00MEH C YIPaBJIAIOIIUM TEP-
muHagoMm. Hanpumep, shell BeimosiHSAeT AUATIOT ¢ OJIB30BaTEIEM
TOJILKO B OIIEPATMBHOM pe:kuMe. BBeas KOMaHIy WJIMN TPYIITY
KoMauI 0e3 3aBepIaolero cuMpouaa «&», shell samyckaer coor-
BETCTBYIOIIYIO T'PYIIY IIPOIIECCOB B OMEPATHUBHOM pEXKUME,
He 3a0BIB ITPU BTOM YCTAHOBUTH cede APYTyI0 I'PYIITY IIPOIECCOB
(dbonoBy10). B pesyabrare shell cramoBuTCcst HegocAraeM IJs CUT-
HAJIOB, BO3AEUCTBYIOIINX OJHOBPEMEHHO HA BCe YJIEHBI OTI€PATUB-
HOII rpynmbl. IlepeunciuM 9TH CUTHAJIBI:

1) SIGINT — curnaj npepsIBaHUA IIporpaMMbl. Beigaercs of-
HOBPEMEHHO BCEM IIPOIleccaM OIIePATUBHOIN I'PYIIBI BCJIEICTBUE
HaKaTud moJsib3oBaTeseM Kiasuil <Del> mau <CtrI>&<C>.
O0paboTka Mo yMOJTUAHUIO — 3aBepIIIeHNe IIPOoIlecca;

2) SIGQUIT — cursan o BbIXofe. BeimaeTcsi oJHOBPEMEHHO
BCEM ITpolleccaM OIIEPATHBHON T'PYIIBLI BCJAEACTBHE HAKATHUA
noJsib3oBaTesieM KJjaBum <Ctrl>&<\>. Orinuaercsa or curmasa
SIGINT Tem, uTO, KpoMe 3aBepIIeHHUs IIpoliecca, Ha JIUCKe B
TeKYIIleM KaTaJiore cOo3JaeTcsd AaMII IMaMATU IIpolecca — aiia
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core;

3) SIGTSTP — TepMuHAJNBHBIA CUTHAJ OCTAaHOBA. BrimaeTcs
OZHOBPEMEHHO BCEM IIPOIIECCAM OIEPATUBHON I'PYIIILI BCIEACTBUE
Ha)KaTus mojab3oBarejeM KJjasuill <Ctrl>&<Z>. CrangaprHas
peakIuAa mpoliecca Ha 9TOT CUTHAJ — IIepexoj IPoIecca B COCTO-
ssume «OcTaHOB».

Crenymoiliye aBa CUTHAJIA BBIZAIOTCSA HOAIIPOrpaMMaMU yIIpaB-
JIEHUSI TEPMHUHAJIOM B TOM CJIy4ae, ecyv (DOHOBBIN IIPOIECC CAeJIa-
€T IIOMBITKY BBIMIOJHUTE OIIEPAIlUI0 BBOAA-BHIBOAA C YIIPABJISAIO-
UM TEePMUHAJIOM:

1) SIGTTIN — cursaa o mOUBITKE BBOJAA ¢ TepMuHAaIa (POHO-
BBIM mpoiieccoM. O6paboTKa Mo YMOJUAHIUIO — IIePeBOj IpoIecca
B cocTosaune «OcTaHoB»;

2) SIGTTOU — cursas o HOUBITKE BLIBOJA HA TepMUHAJ (o-
HOBBIM ITporieccoM. OOpaboTKa M0 YMOJUaHIIO — IIEPEBO/I IIpoIecca
B cocToAHMe «OCTaHOB».

CyIIecTByIOT CUCTeMHBIE BBIBOBBI, ITO3BOJIAIOIINE ITPOIIECCY
IeaTh OIepPaTUBHOI J00y0 (POHOBYIO TPYIIIY CBOEro ceaHca, u
Hao00poT — menaTsh (POHOBOM omepaTuBHYI0 rpynny. Hecmorps Ha
TO YTO JIIOOOH IIPOIIECC MOYKET BOCIIOJB30BATHCS ITHUMHU BBIZOBA-
MM, Ha IpaxKTukKe sTo memaer ToabKo Shell. Kpome Toro, mo6oii
IIpoIiecc, He SIBJISIOIINHCA JUIePOM ceaHca, MOMKeT IOKUHYTh CBOI
MIPesKHUN CeaHC M CTATh JIMJEPOM HOBOTO CeaHca, BOCIIOJIH30BaB-
IIACh CUCTEMHBIM BBI30BOM

YCTAHOBHTH_CEAHC (||) (ma CH — setsid)

JaHHBIN BBI30B HE MMEET ITapaMeTpPoB, TaK KaK HOMep HOBOT'O
ceanca OyzeT COBIIaJaTh C HOMEPOM IIpoIlecca, CHeJaBIIero BbI-
30B. B ciryuae yCIIeITHOTO 3aBepIIeHNA BbI30BA MOSBUTCSA HOBBIH
ceaHC ¥ HOBas TPyIIla, eMUHCTBEHHBIM UJIEHOM U JUAEPOM KOTO-
pBIX OyZeT ImpoIiecc, cAeJaBInii BbI30B. OTIMUNTENILHONE UePTOH
HOBOTO CeaHca ABJISAETCSA TO, UTO OH He MMeeT YIIPABJIAIOIIEro Tep-
MUHAJIA.

HoBrlii cearc MOXKEeT MM BOOOINE He MMETh YIPaBJIAIOIIETO
TepMUHAJA, UK K€ ero JIUAep AOJKEeH OTKPBITh HOBBIN yIIpaB-
JAIOIUA TepMuHAJ. Tak KaK peaJbHBIM TepMUHAJ YiKe 3aHAT
MIPeKHUM CeaHcoM, TO B KauecTBe HOBOI'O0 TePMUHAJIA OOBIYHO OT-
KpBIBaeTca nceedomepmunan. IlorpobHO TICEBAOTEPMUHAIIBL Pac-
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cMaTpuBaloTCA B moapasa. 3.1, a ImoKa JIMIh 3aMEeTHUM, YTO OHU
HUCHOJb3YIOTCA AJIA AOCTyIa K CHCTeMe yJaJeHHBIX II0JIb30Ba-
TeJe.

JIugep HOBOTO ceaHca BOOOINE HE OTKPLIBAET YIIPABJISIONINI
TePMHUHAJ B TOM CJydYae, eCJU OH XOUeT OrpaguTh ce0s M CBOUX
IIOTOMKOB OT BO3JIEHCTBUS CUTHAJOB C YIIPABJIAIOIIETO TEPMUHA-
Jga. IMeHHO ¢ 9TOH IeJbI0 B JAHHOM CJydYae U CO3JAeTCs HOBBIM
ceaHc. ITogo0OHBIN mpolecc, He CBA3AHHLIN HU C KAKUM YyIIPaBJIa-
IOIUM TEePMUHAJIOM, Ha3bIBaeTca 0emMOHOM. J[eMOHBI HIMPOKO
ncnoaba3yioresa B OC A1 BBITOJHEHU 00IIIeCCTeMHBIX (hYHKITHIH,
MOAAEP:KUBAIOIINX pPadoToCHOCOOHOCTEL cucTeMbl. Hampumep, me-
MOHOM SfBJIAeTCS mporiecc init.

Ilosnb3oBaTE b CHUCTEMBI ABJAETCA MEPBUYHBIM HCTOUYHUKOM
CUTHAJIOB HE TOJBKO IIPU HAMKATUHM UM OJHON M3 CIEIUAJTbHBIX
KOMOMHAIINH KJIABUII, KOTOPLIE OBIIN PACCMOTPEHEI HAMY BBIIIIE.
OH MOKeT BBIIATH TPeOyeMbBIM CHUTHAJ HYXHOMY IIPOIIECCY, HC-
moab3ysa komaugy shell — kill:

$ Kill —cuzunan npoyecc

rJe cuzHaJ — UMA CUTHaNa (HOMep MU CUMBOJBbHOE UMS), IIPem-
BapsieMoe CUMBOJIOM «—». JTOT ImapamMeTp Heobs3aTeneH. Ecau on
OIYIIIEH, TO IO yMOYaHuIo mockLraercs curian SIGTERM (mpocs-
0a 0 OOPOBOJILHOM 3aBEPIIIEHNHU IIPOIIECCA); NPoyecc — HOMED TOTO
mmporecca, KOTOPOMY HAIPaBJIAETCA CUTHAI.

AIMUHACTPATOP CUCTEMBI MOKET IIOCJATh CUTHAJ JII000MY IPO-
IIECCY, a OOBIYHBINA MOJb30BATEb — TOJBKO cBoeMy. Iy ompexe-
JIeHUsI HoMepa TpeOyeMoro Ipolecca HCIIOJb3yeTcs KOoMaHIa
shell — ps. Kpome Toro, mnsa 3amaHus HOMepa mpollecca MHOTAA
OKasbIBaeTcs II0JIE3HON BHYTpPeHHAS mepemenuas shell ¢ umenem
«!». Ora mepeMeHHas COAEP:KUT HOMEP TOTO IIpoIllecca, KOTOPBIH
OBLJI 3aITyIIIEH ITOCJeJHIM B (D)OHOBOM peskmMe. Kak u gpyrue BHyT-
peunue nepemenubie Shell, sHauenune mepemenHo# «!» 3amaercs
camumM Shell, u mosToMy HE B KOMaHIHBIX CTPOKAX, HU B CKPUII-
TaxX UM JAHHON IIepeMeHHOII HHUKOrIa He BeTpeuaeTcs 0e3 mpej-
BAPUTEJILHON 3alllICH CUMBOJIA «$», HAIMUME KOTOPOI'O 03HAYAET
«3HAYEHUE IIePEMEHHO.

IIpumep. Crenyiorias KoMaHAA ITOCHIIAET B IIPOIECC, 3aITyIIEH-
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HBIZ mociegHuM B poHOBOM peskmume, curHan SIGKILL, Beigaua
KOTOPOTO HPHUBOAHUT K KECTKOMY MpeKpallleHMI0 Ipoiiecca 6es
COXpaHeHUs KaKou-I1n00 MHGOPMAIINN O er0 3aBEePIIeHMIN:

$ Kkill —SIGKILL $!

Hns seimosmHenua Komauael Kill shell ucronssyer cBoio BHYyT-
peHHIOIO ToATporpaMmmy. IIpuMeHeHNe TaHHO KOMaHIbI He orpa-
HUYMBAETCA yIpaBJeHWeM I'OTOBBIMHU IIpolieccamMu. Ee mpumeHe-
HUe II03BOJIAET TaKyKe MMHUTHPOBATh BBIZAUy JIIOOOT'0 CHUTHAJa C
I[eJIBIO TPOBEPK Y IPABUJILHOCTH er0 00PadOTKM MPOrPaMMOM IIPO-
Iecca, 4To BechbMa II0JIe3HO IMPU paspaboTKe 5TOH IPOTPaMMEI.

2.4.3. CUHXpOHM3aUMNA KOHKYPUPYHOLIMX MPOLIECCOB

B ommomporpammuoii BC emmHCTBeHHBIM CIIOCOOOM peamsa-
nuy nHGOPMAIITMOHHOTO 00MEHa MeXKIY IPOrPaAaMMHBIMU MO JIA-
Mu (IIporpaMMaMu ¥ TOAIPOrpaMMAaMHU) SIBJIAETCA HCIIOJIb30Ba-
HUe o0IIel maMATH, JOCTYITHOM AJIS B3aUMOAeCTBYIOIINX MOIY-
Jei. B KauecTBe Takoil mMaMATH MOTYT HCIIOJIb30BAaThCS padoume
peructper IIII, crek, apyrue obmactu OIl. B mysmbTumporpamm-
HO#l cucTeme IJs MH(GOPMAIIMOHHOTO B3aWUMOIEUCTBUSA MEXKIY
IIpoIleccaMu He MOT'YT MCIOJIb30BaThesa HU peructpsl 111, HU mpo-
TPAMMHBIA CTEK, TaK KaK KaKILIH U3 IIPOIIECCOB IIOJL3YeTCS
cBouM Habopowm atux moxyJieit (peructpsl IIII paspensiorca mpo-
IeccaMy BUPTYaJIbHO, & CTeKM M30JIMPOBAHBI IPYT OT Apyra pusm-
YEeCKH).

EnuncrBennsrii Tun obsactu OII, mpurogubelili AaA Hemocpexn-
CTBEHHOTO MH(GOPMAIIMOHHOTO B3aMMOJEUCTBUA MEMKIY IIPO-
ImeccaMu, — pasAessieMblil CerMeHT JaHHBIX. IIpumHIMOuaIbHOE
OTJINYME TAKOTO CErMEHTa OT pasfessieMOro cerMeHTa Kojia, CO-
Iep:;Kalero peeurepabenbHyIo mporpamMmy miaum DLL, cocrout B
TOM, UTO IIPOTPAMMBbI IIPOILECCOB MOT'YT HE TOJBKO YUTAThH M3 BTO-
r'o CerMeHTa, HO ¥ BBHINOJHATH B HEro 3amuch. HasHaueHUe mIpo-
ImeccaM paszesisieMoTo CeTMeHTa HaHHBIX BhinmoaHserca OC u Oy-
IeT paccMOTpeHO Hamu mo3xHee (B moxpasz. 5.2). Ceituac Ham
Ba’KHO YSACHUTDH, YTO 0e3 JOMOJHUTEIbHON CUHXPOHM3AIIUU IIPO-
IIECCOB HAJTUYUE Pa3[esseMoro CeTMeHTa IBHO HEAOCTATOYHO AJIA
ux nH(GOPMAIIMOHHOTO B3amMoAeicTBusA. g TOro 4Tobnl mOKa-
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3aTb 9TO, PACCMOTPUM CJEIVIOIIYIO 3amauy.

HomycTuM, UTO MPOIIECC-CEPBEP BBIMOJHAET 3aIPOChI IIPO-
IIeCCOB-KJIMEHTOB II0 paclieyaTKe TeKCTOBBIX (hailsioB HA IPUHTE-
pe. IIpu sTom mHGOPMAIIIOHHOE B3aUMOAENCTBIIE KINEHTOB 1 CeP-
Bepa OCYIIECTBJAAETCA Uepes pasmessdeMblii CerMeHT IaMATH
(puc. 13). B aToM cermeHTe pacIoJioiKeHa CTPYKTypa JaHHBIX —
CcBA3aHHas ouepelb, B KOTOPYIO IIPOIIECCHI-KJIMEHTHI ITOMEIIAaoT
CBOM 3aIpochl Ha oOcJy:KuBaHMe (MMeHa TeKCTOBBIX (DAMJIOB), a
MIPOIiecc-cepBep M3BJIEKAeT ST 3aIllPOCHl U3 OUepeau IO OTHOMY U
BBITIOJIHSIET.

OOBIYHO B pasaesiaeMoi 00JacTy MaMSaTH HaXOAUTCS He OIHA,
a HeCKOJbKO ImepeMeHHBIX. Eciu ABa mpoljecca MOTyT paboTaTh C
OHOI M TOM :Ke ImepeMeHHOU X, MpUUeM II0 Kpalinell Mepe OguH
13 HUX MOKET BBIIOJHATDH 3alKCh B X, TO TOBOPAT, UTO STH JBA
Ipolriecca ABJIAIOTCA KOHKYPUPYOWUMU n3-3a X.

B paccmaTpuBaemMoM IpuMepe pasfieseMbIii CeTMEHT COmep-
JKUT TPU IlepeMeHHBIe. ouyepenb (MaccuB), mepeMeHHBIe S u F,
ABJAIONIVECA yKasaTeJsaMU Ha Havajio W Komel ouepenu. IIpo-
IeCChI-KJINEHTh KOHKYPUPYIOT M3-3a ouepenu, a TaKk:Ke m3-3a F.
JIt000¥1 KIMeHT KOHKYPHUPYeT ¢ cepBepoM m3-3a ouepenu. Iloka-
’KeM, UTO KOHKYPUPYIOIIHe MPOIECChl 00513aTeIbHO JOJIKHEI OBITDH
CUHXPOHU3UPOBAHBI.

PazgensieMmbIii cerMeHT

S F

A v -

Cepsep  4---- [el et [

Ouepenb _J.. et

Puc. 13 — Tpu mporiecca pasaeasioT CeTMeHT MaMATH

HomycTuM, 4TO B KaKOHW-TO MOMEHT BPEMEHU OUepelb MMeeT
cocTosgHUe, mpuBemenHoe Ha puc. 14,a. Ilycth KiameHT 1 xouer
IIOMECTUTH B OUEPEIb DJIEMEHT Y, a KJIUeHT 2 — ayeMeHT Z. Oue-
penb, u3MeHEeHHAas B Pe3yJbTaTe IMPaBUJIBHOTO BKJIIOUEHUS, IPU-
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BemeHa Ha puc. 14,0.

Ho Bo3MOiKeH Apyroi UCX0, eCJIi YUECThb, UTO OIlepaIus BKJIIO-
YeHUs dJI€MEHTa B ouepeab COCTOUT 13 Tpex OoJiee MeJIKHUX ollepa-
IUA:

1) ureHue mepeMeHHOU F, yKasbIBaloIell Ha ITOCIETHUMN dJre-
MEHT B CIIUCKE;

2) KOPPEKTUPOBKA YKAa3aTessd B 9JIeMEHTe N Ha HOBBIHA 9JI€MEHT;

3) sanuch B F yKasarejisi Ha HOBBIU 2JE€MEHT.

a EESC B C oy B

S F

(1 Jeb[ 2 o> —{ n [~ v@ {0 Iy
f T+
S

Puc. 14 — CocrosHus ouepeau:
a — ucxopHoe, 6 — MPaBUJIbHOE BKJIOUEHNE dJIEMEHTOB Y U Z

HomycTtum, 4TO KJIMeHT 1 ycmes BBITIOJHUTH omepanuu 1 u 2.
ITorom oH OBLT IIpepBaH Ha HEKOTOPOE BpeMsd, B TeUeHUe KOTOPO-
I'0 KJIWEHT 2 BBLIMIOJHUJ Bce Tpu omneparuu. [lorom KamenT 1 cmor
BBIIIOJIHUTD omepanuio 3. COOTBETCTBYIOIINE N3MEHEHUSI OUepean
IpuBeaeHbI Ha puc. 15. B pesyabrare eguHas ouepelb 0Kas3ajaach
pasopBaHHOII Ha [Be HECBSI3aHHBIE UACTH, UTO HeJOOyCcTUMO. Pac-
CMOTPHUM, KaK 9TOTO0 MOKHO M30eKaTh.

Kanenr 1
1. Yrenue nmepeMeHHOU F — moayueHue n;

PRSI N C  B  ,
F

Kanenr 2
1. Yrenue F — moayueHue n;
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2..“—>| } [eT— = |°-|l A
F
S BN L B e
F
Kianenr 1
S B BN

F

Puc. 15 — Bosmo:xHOe mpeodpaszoBaHre ouepean
MIPU OTCYTCTBUU CUHXPOHU3AIIUU

IIycrs gBa mporecca pl m P2 KOHKYPUPYIOT M3-3a IIePeMeHHOM
X. IIpu BBITIOJIHEHUH AENCTBUS KOHKYPUPYIOIIETO IPoIlecca ¢ Ie-
PeMeHHO#, KaK IIPaBUJIO, BHIIIOJIHIETCS HE OAUH, a IleJasd rpyIma
OIIEPATOPOB COOTBETCTBYIOIIEH IporpaMMbl. Kammasa Takas rpyn-
Ila HasblBaeTCA KPUMUYECKol cexyuell. B npuHIuIe HUKaKUX
OITMOOYHBLIX B3aNMOAENCTBUI MEeKIY IpolieccaMu He O0yIeT, ecau
UM 3aIPEeTUTh OJJHOBPEMEHHO BBLITIOJHATE CBOM KPUTHUUYECKUE CEK-
muu. PaccMOTpUM MOAXOABI AJIs 00eCIIeUeHUs 3TOTO.

IlepBruIii, HanboJIee OUEBUAHBIN IMOAXOM 3aKJIIOUAETCS B TOM,
yTOOBI Ha BPEMs BBITIOJHEHUS IIPOIIECCOM CBOEM KPUTHUUECKOM
CEKITMU BOOOIIIE 3alIPETUTD BBITIOJHEHNE APYTuX mporieccoB Ha III1.
Takoii ToAX0A MCHOJIb3YyeTCs JOBOJBHO IIMMPOKO B 00paboTunKaX
anmnapaTHBIX HTPEPBIBAHUM, KOTOPbIEe Ha BPEMs BBIIOJHEHUSA CBO-
UX KPUTUYECKUX CEKIIUII IMPOM3BOAAT 3aIpeT BHENIHUX (MacKU-
PyeMBIX) ammapaTHBIX IpepbiBaHUil. HemocTaToK TaKOTo mOAXO0-
Jla. TOIyCKAeTCs AejaTh 3alIpeT BHEITHUX HPEePbIBAHUU JIUIIL HA
oueHb KOpPOTKOe BpeMsdA. (OOpaboTUMKM BHEITHUX AalllapaTHBIX
IIPEPBIBAaHNN MOTYT PACCMaTPUBATHCA KAaK IIPOIECCHI PEaTHHOTO
BpPEeMeHM, AJISA KasKAOT0 M3 KOTOPHIX €CTh IIpelesIbHOe BpeMs pe-
aknuu.) JIpyroii HeZOCTATOK. JAHHBIA METOX IPUMEHUM JIHUIIL B
oguomporteccopubrx BC. B cucreme ¢ Heckosbkumu IIII 3amper
npepbiBaauii B ogaoM IIII He BimsAeT HA BBHIMOJHEHUE IIPOTPAMM
Ha apyrux I1II.

Hpyroe npumeHeHmne 3TOrO0 Ke moaxona: B cucreme UNIX BBI-
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MIOJIHEHMe IIPoIlecca He MOYKeT OBITh IIPePBAHO B COCTOAHUY «SIapo»
IPYTUMU IIpoIeccaMu. ITO 00eCIeurnBaeT IeJOCTHOCTh CUCTEMHBIX
JaHHBIX, TAK KaK padoTa ¢ 3TMMHU JaHHBIMU IIPOM3BOAUTCS IIPO-
IIECCOM TOJIBKO B COCTOSTHUU «SIapo».

Bropoit mogxon mpenmoJiaraeT 3alpelneHne BBLIMOJHEeHUS, Ha
BpeMs BBLINOJHEHUS IIPOIIECCOM CBOEM KPUTHUUYECKOU CeKInU, He
BCeX IIPOIIECCOB, a JIUIIIb TeX, KOTOPble KOHKYPUPYIOT C HUM H3-3a
9TOM Ke mepeMeHHOI. I[Jig dTOro mepen BXOAOM B CBOIO KPUTH-
YEeCKYI0 CEeKIIMIO IIPOIlecC ITOCHLIAeT CHUTHAJ 3alpeTa CBOMM KOH-
KypeuTam. Ilocje BeIXOZa MpoIecca M3 KPUTUUECKOH CEeKI[UU OH
MOCHLIAeT mpoleccaM-KOHKYpPeHTaM curHat paspemtenus. C apy-
O CTOPOHEBI, KAMKABIN IIPOIlECC Iepe] BXOA0M B CBOIO KPUTHUUEC-
KYIO CEeKIIMIO IIPOBepPseT, KaKOH M3 ABYX CUTHAJIOB OH ITOJIYUMII
nocjaegHuM. Eciium 3TO curHaj paspellleHus, TO IPOIlecc caM IIo-
chbLIaeT cUrHaJ 3ampera. HemocTaTkoM MeTo[a ABJSETCA TO, UTO
MIPOIIECCHI JOKHBI HAXOAUTHLCS HE IIPOCTO B APYKECKUX OTHOIIIe-
HUSX, IPU OTCYTCTBUU KOTOPBIX CUTHAJBI MOT'YT BOOOIIE UTHOPH-
poBaThCs MPOIECCOM, & B POJACTBEHHBIX OTHOIIIEHUAX, TPEOYeMBbIX
IS ompeneseHNA HOMepa mpoiiecca. I[pyroit HemoCcTaTOK: JIMIII-
Hue 3atparhl BpemeHu Il npu oKugaHmy mpoIeccoM AOCTyIa B
CBOI0 KPUTHUYECKYIO CEeKIUIO.

Tperuii mMOAX0 3aKJII0YAETCS B MCIOJb30BAHUY [JIA YIIpaBJe-
HUS JOCTYIIOM K pasiesiseMbIM IepeMeHHBIM IBOMYHBIX ITIepeMeH-
HBIX ((sraroB). Itu Jaru HaXOAATCA B pasiesasaeMoil obacTy, u
KaKIBIH U3 HUX YOPABJIAET JOCTYIIOM K OJHOU MePeMEeHHOH : ecIu
¢Jiar ycTaHOBJIEH, TO padOTaTh ¢ IIepeMEeHHOM MOKHO, a eclii cOpo-
IlIeH, TO HeJib3sd. Ilepea BXOZOM B KPUTHUYECKYIO CEKITHIO IIPOIlece
mpoBepseT 3Hauenue (uara. Eciu oH cOpoIlleH, TO IPOIECC B ITNKJIE
oxkuzaer ero ycraHoBku. QueBMAHO, UTO B TeUeHUE TEKYIIETO
kBaHTa Bpemenu LIl mpormecc aToro e mo:kaercs, u Bpemsa III1
Oyzer uctpaueHo 3ps. Jpyroii HeIOCTATOK: IIPOBEPKY YCTAHOBKU
(siara u mepexoj B caydae yciexa JOJKHA BHIMOJHATH OIHA He-
JeJmMas MalllmHHAs KoMmaHzga. Ecjim aTo He Tak, TO BO3MOMKHA
CUTyaIlusi, KOT[a II0cJje BBIMOJHEHNS KOMAaHIbl IPoBepKu dJiara
mporiecc 6yzeT mpepBaH CBOMM KOHKYPEHTOM, UTO MOYKET IpUBe-
CTH K HeIpeaCcKasyeMOMYy pe3yJIbTaTy.

YeTBepThblil MOAXO ABIAETCA PAa3BUTHUEM IPEbIAYIIEro, Io-
3BOJIASA M30aBUTHCA OT Oecrosie3HBIX 3arpar Bpemenu 1111 Ha oxxu-
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IaHUe OCBOOOKICHUS pasfesseMoil MepeMeHHOMR. ITO MCHOJIb30-
Banue cemadopoB [lerKCTpHI.

Cemagopom [Jeitkecmpot S Ha3bIBaeTCA IeJIas HEOTPUIATEIb-
Hasd mepemenHas S = 0; 1; 2; 3; 4 ..., HaJ KOTOPOH MOTYCTUMBEI
JIBe OIepaIivu:

1) v(S) — mepemeHHasa S yBeamumBaeTca Ha 1;

2) p(S) — mepemeHHasi S yMmeHbIaercsa Ha 1, ecam dTO BO3-
Mo:kHO. Ecin S =0, To ee yMeHBIIIUTh HEJNL3A 1 IPOIIECC, comep-
sgamuit p(S), Oypmer xars (B cocrogaauy «CoH») 10 TeX IOp, ITOKa
S e craner >0 u onepanua P(S) He cTaHET BOZMOXKHOM.

Omnepamuu V(S) u p(S) peanusdyroTcsa WaIn anmaparHo (B BUIe
OIHOU MAIIMHHOU KOMAaHAbI), UK IPOrPaMMHO. AJITOPUTMEI 3TUX
ommeparuii:

p(S): ECJIH S=>0

TO S« S-1;

ITPOIOJI;KEeHNE BHITIOJHEHUS IIpolecca
HHAYE OaokupoBaHue Iporecca mo S

BBI3OB aumcmerdyepa 1111

v(S): ECJIHU (ouepenb IPOIECCOB, OMKUIAIOIINX S,
HeIrycTas)
TO Ie0JOKMpOBaHMe Ipolecca,

OJIOKMPOBAHHOIO II0 S
HHAYE S« S+1,;
PO OJI}KeHe BHITIOJIHEeHUA IIpollecca

31ech gelicTBue «OJIOKMpPOBaHMeE IIPoIlecca mo S» 03HAUaeT, UTo,
BO-TIEPBBIX, IIPOIlECC ITepeBoAuTCA B cocTosnue «CoH», a BO-BTO-
pBIX, mpoliecc (a TouHee ero HOMED) IIOMeIaeTcs B ouepenb Ipo-
IIEeCCOB, KaKIBII M3 KOTOPHIX OKUIAEeT 3aBePIIeHus CBoell omepa-
nun P(S). Ouepens MPOIECCOB — CTPYKTYpPa JaHHBIX, 0013aTEIBHO
mpucyinasa jJooomy cemadopy. B Heil HaXomsaTCs IPOIECChI, OMKI-
Jarliue IOoJYyUYeHUsS TOTO pecypca, KOTOPBIN KOHTPOJIUPYETCSA
maHHbBIM cemadopoMm S. (B Halmem ciydyae TaKUM pPecypcoM SIBJIS-
eTcs pasmesseMasi mepeMeHHas.) B caydyae OJIOKMPOBAHUSA IIPO-
mecca BbI3bIBaeTca aucmerdep IIII ¢ menwsio ycramoBkm Ha III1
KaKoro-To mpoiiecca, oxxumgatriero gocryma k I1I1.

Ecnu cemadop S MoKeT IPpUHUMATD TOJBKO ABa 3HaueHus (0 u
1), To oH HasbIBaeTcs 060UYHBLM cemadopom. [Insa cHHXPOHU3A-
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UK JIIO0OOT0 YHMCJa IIPOIECCOB, KOHKYPHUPYIOIIUX MeEXKIy c0o00ii
13-3a HeKOTOPOU HepeMeHHOUN X, JOCTATOUHO:

1) BBIZEIUTH B IPOrpaMMe Ka'KIOTO IPOIlecca KPUTUUECKUe
CEeKIIUM, KaKJas M3 KOTOPBHIX BBIMIOJHSET HEKOTOPOe nelicTBUe
Hapm X;

2) sajaTh HayaJbHOE 3HAUEeHWEe ABOMYHOIO cemadopa S, pas-
Hoe 1;

3) sammcaTh mepen KasKAON KPUTHUUECKOHN CeKIlmeil omepaTop
p(S), a mocue HEe — V(S).

2.4.4. CUHXpPOHU3aLUA KOONEepUPYHLMXCA MpoLeccoB

IBa mporecca, COBMECTHO HCIIOJB3YIOIINE OOIIYyI0 IIepeMeH-
HYI0, MOTYT He TOJbKO KOHKYPHPOBATh M3-3a Hee, HO U KOOIEePH-
poBatbcs. Koonepupyrouueca npoueccbt — IPOIECCHI, BBIMIOJ-
HAOIIe 00IIyI0 padoTy, KOoTopas 3aKJIUaeTcsa B TOM, YTO OTUH
mporece («OHUCaTeNb») BBIMOJHAET 3alKUCh B OOIIYIO CTPYKTYPY
maHHBIX (Oydep), a apyroii mpoiiecc («UUTATEJb») BBIIOJHSIET
CUMTBIBaHUWE TaHHBIX OTTyZa. Hampumep, B IpUBEIeHHOM paHee
mpuMepe (cM. puc. 13) co CBA3aHHOU OUepPeabio KaKIbIHA IPOILECcC-
KJINEHT SABJAETCA «IIMCATeJeM», a IIPOIECC-CEPBEP — «UMTaTe-
sgem». IToaTomy mpoiiecc-cepBep 00pasyeT ¢ KaKIbIM IIPOIIeCCOM-
KJIMEHTOM IIapy KOOIEePHUPYIOIINXCS IIPOIIeCCOB.

Koomnepupyioiiizecs mpoliecchl HYKIAIOTCA B CHHXPOHUBAIINH,
BO-TIEPBBIX, IJI TOTO, UTOOBI IIPOIECC-IIMCATENb He 3alKUChIBAJ B
Oy(dep Torma, Korma OH y:Ke IIOJIOH. Bo-BTOpPBIX, IpoIlecc-uymTa-
TeJb He AOJKEeH umrarhb uid Oydepa Torma, Korga oH myct. s
MOAO00HON CHMHXPOHU3AIUKM MOTYT OBITH MCHOJH30BAHBI CHUTHA-
JIBI, HO TOpas3fo ymoOHee MCIOJb30BAaTh IJiA 3TOro ceMadopbl
ek CTpHI.

HomycTuM, 4TO HECKOJIBKO IPOIIECCOB-KITNCATEIEH» BHIOJTHA-
IOT 3aIKCh 9JIEMEHTOB JaHHBIX B Oydep, a HECKOJIbKO APYTUX IPO-
IIECCOB-<UHUTATENeI» BBIMIOJHAIOT UTEHNE 3JIEMEHTOB HAHHBIX U3
aroro ke Oydepa. IlycTth emKkocTh Oy(depa cocTaBiaserT N sjieMeH-
roB. Torga O CHUHXPOHU3AIIMM HUX OESATeJIBHOCTH JOCTATOUHO
BBecTu AaBa cemadopa — Sl u S2. Cemadop Sl yupasiaser pado-
TOU «mucarejei». Ero sHaueHne ecTh YMCI0 MYyCTHIX IMO3UIINI B
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oydepe. Cemadop S2 ynpaisder paboroir «uuraresneir». Ero sHa-
YeHNe eCTh UNCJIO 3aHATBIX mMo3uIlinii B Oydepe. [lepBoHauanrbHbIE
sHauenusa. S1=n, S2 =0. Tak kax mpu pabore ¢ OydhepoMm Kooire-
puUpyIOIIrecs IPOIlecChl OJHOBPEMEHHO SBIAIOTCA U KOHKYPUDPY-
IOIUMH, TO IJIS UCKJIIOUEHNS OJHOBPEeMEeHHOM paboThI ¢ OydepoMm
BBemeM ABOMUYHEIN cemadop S3. Bo3aMo:KHEBIE IporpaMMbl ITPO-

I[eCCOB:
ITPOIJECC-IIHCATEJIb:

M1: nodzomosra snemenma OaHHbLX
p(S1)
pP(S3)
3anucv anemenma 0aHHbLX 8 OYdep
v(S3)
v(S2)
nepexod M1

M2: p(S2)
p(S3)
ymeHue anemenma 0aHHbLX U3 Oydepa
v(S3)
v(S1)
obpabomka snemenma OAHHbLX
nepexod Ha M2

2.5. UHhopmaLuUnOHHbIe B3aumoaencTBusA
MeXxay npoueccamu

2.5.1. NoHATHe NHopMaLMOHHOro KaHana

Paspensemas maMsaTh sBJsgeTcAa Hambosiee OLICTPHIM CPEACT-
BOM MEXKIIPOIECCHOI'0 MH(OPMAIIMOHHOI0 B3aMMOAEHCTBUS, TAK
Kak IIpU ee MPUMEHEeHNN, BO-IIePBLIX, He TpedyeTcs MpruMeHeHe
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BII, a Bo-BTOpBIX, He TPeOYIOTCA KaKue-JIu00 IMepPeHOCHl JAaHHBIX
BHyTpu OIIl. Ho BosHUKAaOIIMe TP ee NCI0JIb30BAHUY ITPOOJIEMEbI
CUHXPOHU3AIINY IeJal0T HeoOXOAUMBIM IpUMeHeHue ceMadopoB
HelKCcTphI, YTO CYIIECTBEHHO OT'PAHUYMBAET BO3MOXKHOCTH IIPH-
MeHeH!sA JaHHOTO CpeaCcTBa MH(OPMAIMOHHOTO B3aWMOAelCTBUA
10 CJIeYIOIIUM MPUYMHAM: BO-TIEPBBIX, IIPOIPAMMBI BCEX IIPOITeC-
COB, pasmensdmoiux Kaxwue-to odomactu OII, mo:KHBI comep:KaThb
MIPaBUJILHO 3alCAHHbBIE CUCTeMHBIE BBIBOBHI P(S) u V(S). IIpu aTom
MIPOIIYCK XOTs OBI OZHOI'0 TAKOI'0 BbI30Ba MJIM HAPYIIIEHUe TIOPSI-
Ka MX 3allMCH IPUBEAET K OIMMOKAaM CHHXPOHU3AI K. BO-BTOPBIX,
KaKIbIH B3aMMOAEMCTBYIOIIUMA IIPOIlecC MOJIMKEeH caM 3HaThb, I'Ie
HaXOIUTCS pasfesisgeMasi IlepeMeHHas, TaK KaK HCII0JIb3yeMblIi
MeTOJ CHUHXPOHM3aIuu 00 5TOM HHUEro He ToBOpuT. IlomoOHBIM
TpebOBAHUAM MOTYT OTBEUATH TOJBKO IIPOIECCH, HAXOMAIINECS B
«IPY KECTBEHHBIX OTHOIICHUAX». TaKue OTHOIIIEHNS O0BIUHO MMe-
IOTCA Y IIPOIIeCCOB, COBMECTHO BBLITTOJIHSIOIINX eIUHYIO IIapaslieib-
HYyI0 IIporpaMmy. [Ipyrue mapaJjiejbHbIe IPOIeCChl He HaXOAATCA
B TaKMX OTHOIINEHUSIX HU MeKIYy co00ii, HU ¢ pasmeaseMoil mepe-
MeHHOIi. B 9TOM ciyuae Bce omepaiini Mo CUHXPOHUBAIINT JOCTY-
Ia K pasgesseMoil mepeMeHHO# TOKHBI ObITh BbIBEIEHBI U3 IPU-
KJIQMHOM YacTH IIPOIlecca.

Hpyrue cpexcrBa mH(GOPMAIIMOHHOTO O0OMeHAa, IIPEIOCTaBJIse-
MbIe mpoliieccaM co cTopoubl OC, He TPeOYIOT OT 3THUX IIPOIECCOB
Kaxoi-anbo cMHXpOHMU3amuu. B oTaudme oT pasmenseMoil mams-
TH, 9TU METOJbl IPEeJIOJaraioT MepeHoc JaHHbIX M3 00JIacTy IIa-
MSATH, TOCTYIHON IPOIleCCY-UCTOYHUKY, B 00JIaCTh HaMSTH, IOC-
TYIHYIO IIpolieccy-morpeburenio. Takoil mepeHOC BBITIOJHAETCS
Bcerga yepes obsnactu namaru (OII u BII), maxogsamuecsa B Bene-
Huu OC u HemocpeACTBEHHO He JOCTYIHBIe mpoiieccam. MHBIMUI
cioBamu, OC mpefocTaBiigeT B PacIOpsIsKeHNe IIPOIeCcCOB UHPOpP-
Mmayuornnvie kanaawvt (puc. 16).

JI1000i1 mHPOPMAITMOHHLIN KaHAJ MO3BOJIAET HMOAKJIIOUEHHBIM
K HeMY IIPOIeCCaM HCIO0JIb30BaTh ABAa CUCTEMHBIX BHI30BA:
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YTEHHE _HH® KAHAJA (.|..
BAITACH_HH® KAHAJ (.|..)

IIpu sToM KaxaABIN MHPOPMAIIMOHHLIN KaHAT 00JagaeT Xxapak-
TEePUCTUKAMM, OTPAKAIOMMMU €ro IPUTOSHOCTL IJs Iepefaun
TaHHBIX MeXKIy Ipoileccamy. HeKoTophle M3 3TUX XapaKTepuc-
TUK:

1) Hanpasaernue nepedayu darHblx. UHPOPMAIIMOHHBIE KaHAa-
JIBI JeJIATCSA HA CHMILICKCHEIE, IMOJIYAYILIeKCHbIe 1 AYILIeKCHEIE.
CumnnekxcHbvle KAHALbL TIO3BOJIAIOT IEPeIaBaATh JaHHbIE TOJBKO
B OJJHOM HaIlpaBJIeHUH, NOAYJYnieKcHble — B 000X HaIpaBJie-
HUAX HEOLHOBPEMEHHO, a JYynieKcHble — B 000UX HATIPABIECHUAX
O HOBPEMEHHO);

2) cmpykmypuposarnHocmy nepedagaemuvix 0anHbLx. Pazauua-
0T nHPOPMAIMOHHLIE KAHAJLI, Iepearolie IIOTOKY JaHHBIX U
nepeparorue coobinenns. IIomox 0anHbLX — TI0CJIeI0BATEILHOCTD
0afiToB, B COCTAaB KOTOPOM HE BXOIAT KaKMe-TO 0coOble OailThI,
MCII0JIb3yeMble HH(POPMAIMOHHEIM KaHantoM. CoobueHue — moc-
JIeJ0BAaTeJILHOCTEL 0AaliTOB, IIpeaABapaeMasi CIeIlnaJlbHBIMI CIIYKe0-
HBEIMU OaiiTaMu;

3) ycmoiiuusocmsv UHGOPMAUUOHHO20 KaHaAa. Pazmuuaior up-
myanvHble COeOUHEHUA — YCTONYNBbIE KaHAJbI, IIPeJHa3HAUEH-
HbIe [IJId IepeJauy MOTOKA JaHHBIX WK AJs HepeJadu IIOCJIen0-
BATEJLHOCTH COOOINEHUI, a TaKkKe damazpammHble KAHALLL,
IpeJHa3HAYEHHbIE IJIA [IepeJadyll OTAeIbHbIX, He CBA3AHHBIX MEXKITY
co00ii coobIieHnil, Ha3LIBAEMBIX damazpammamu;

4) napannenvHocmyv nepedasaemovlx 0aHHbLX. Pa3zmiuyaiorT Mo-
HOKaHAJBl M MYJbTUILJICKCHBIE KaHAJIbI. B 110001 MOMEHT BpeMe-
HI MOHOKAHAJ] COLEPXKUT II0 KAXKAOMY M3 ABYX HaIlpPaBJIEHUMN
mepeZiaum TOJIHKO OJHOTUIHBIE TIepeaBaeMble fanusie. Myasmu-
NAEKCHBLIL KAHAL BBITIOJHIET Ha CBOEM IepefarolneM KoHIe (KOH-
[Iax) MYAbMUNIEKCUPO6AHUE — OOBeIUHEeHVe NaHHBLIX, Iepe-
JaBaeMbIX OT HECKOJIbKIX MCTOUHNKOB. Ha mpueMHOM KoHITE (KOH-
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I[aX) TAKOH KaHaJ BBHINOJHSAET OeMYylbmunniexcuposanue —
pa3gesieHne InmepegaHHbIX JaHHBIX MEXAY HECKOJIBKNMHM ITPHEM-
HUKaMMHN.

1 * 1 *
|‘{TeHne| [Balmcsl / |‘{TeHne| I3a1mcx>]
N o 0¢
\‘ N ’ 7

Puc. 16 — BaaumopeiicTBue IIPOIIECCOB
uyepe3 MH(POPMAIIMOHHBIN KaHAJ

2.5.2. OObIKHOBEHHbIEe NpPOrpamMMHble KaHarsbl

B kauecTBe mpuMepa PacCMOTPHUM OJHO M3 CPEACTB MEKIIPO-
IeCCHOT0 MH(OPMAIIMOHHOI'0 B3aMMOIENCTBUS — IIpOrpaMMHBIe
KaHaJbl. HarisagHo Takod KaHaa MOKHO IIPeCTaABUTE B BUIE TPY-
OBI, B KOTOPYIO C OAHOUM CTOPOHEI OAMH MW HECKOJLKO IPOIECCOB
HaAMIPaBJIAIOT (3aIIMCHIBAIOT) ITOCJIeIOBATEILHOCTH OANITOB, a C APY-
roifi — OAWH WJIN HECKOJBKO IIPOIIECCOB BHLIOMPAIOT (CUMTHIBAIOT)
mocjenoBaTeIbHOCTH 0aiiToB. OCHOBHEIE CBOMCTBA TPOTPAMMHOT'O
KaHaJa:

1) mocaenoBaTELHOCTD OAMTOB, TIOMEIAEMBIX B KaHAJI OTHUM
IIPOIIECCOM 3a OAHY OIlepalluio 3alKch, He MOKeT OBLITh IepeMe-
IaHa ¢ KaKOM-TO MOCJIef0BaTeJIbHOCTLIO 0AHiTOB OT APYTroro IIpo-
1ecca;

2) IIVHBI CYUNTHIBAEMBIX M3 KaHAaJa IOCIeJ0BaTeIbHOCTEN Oati-
TOB HUKAaK He 3aBHUCAT OT AJIUH 3alHUChIBA€MBIX II0CJIEI0BATEIbHO-
cTell 0afiToB.

Bosee TouHOE ompesenenue: npPozpamMmMHbLil KAHAL — CIEeIV-
anbHBIN (haiij, 3amnch B KOTOPBIA BO3MOKHA TOJHKO C OZHOTO, a
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yTeHne — ¢ APYyroro KoHia. [IprueM omepanuu pasiudHBIX IPO-
11eccoB ¢ 3TuM (GailjIoM CHHXPOHU3UPOBaHbI. CyIIIeCTBYIOT ABA TUIIA
MIPOrPaMMHBIX KaHAJIOB — OOLIKHOBEHHBLIE I UMEHOBAHHLIE.

O6bIKHOBEHHBLI NPOZPAMMHBLI KAHAL CO3TAETCSI B Pe3yJib-
TaTe CUCTEMHOI'0 BHI30Ba

CO3[JATb_KAHAJI (i, i) (maCH — pipe),
rae i, — mporpaMMHOe uMs (Homep) (aia, OTKPBITOTO IJIsA 3a-
MIUCH B KaHaT;

i, — HomMmep (aiisa, OTKPHITOTO AJIs YTEHUS U3 KAHAJA.

Takum o0pa3oM, OAMH U TOT Ke (haiI-KaHAJT OKa3bIBAeTCS OT-
KPBIT JBAKIBI M IIOATOMY MMeeT ABa Homepa. Temepsh mpoiiecc,
BBIJABIINI JaHHBIN BHI30B, MOKET 3alUChIBATh B KAHAJ U CUUTHI-
BaTh U3 HErO, M0Jb3ysACh OOBIYHBIMY CHCTEMHBIMY BBIBOBAMU IS
paboThl ¢ daiiaamu:

YTEHHE_®AHJIA (i,, A, n,|) (sa CH — read),
BAITUCH_®AHI (i, A, n ) (sa CH — write),

rae A, — HadaiabHbIA aapec obmactu OII, B KoTopyio mpousBoauUT-
csa uTeHMe u3 (haiia-KaHaJa WJIN U3 KOTOPOI ITPOM3BOAUTCS 3a-
MUCh B KaHAT;

N, — YKCJIO YNTAEMBIX (3aIMCHIBAEMBIX) OAUTOB.

Koneuno, mpoiiecc co3maeT KaHal He AJISA TOTO, YTOOBI IIOCKI-
JaTh gaHHbIe camoMy cebe. HamoMuEMM, UTO B OZHOIIPOTPAMMHOM
cucTeMe HoMepa OTKPBITHIX (haiiloB HACJEAYIOTCS JOUYePHUMU
mporpaMMaMu. B MyJbTHUIIPOTPAMMHOM CHCTEME 5TO II0JIe3HOe
CBOICTBO IIOJTHOCTBIO coxpaHsaercsa. IlosTomy Impoiiece, co3qaBIITmnii
KaHaJI, MOKeT MCIIOJb30BaTh ero IJid NHPOPMAIIMOHHOTO 00MeHa
KaK C JOUePHUMH IIPOIeCCaMM, TaK U C 6ojee «MJIAAIITHUMI» II0-
ToMKaMu. Bo m30ekaHMe TyTAHUIBI PEKOMEHIYeTCs, UYTOOBI B
KaKJI0oll mporpamMme, MCHOJBL3YIONIell KaHaJ, 3TOT KaHAaJ OBLI OT-
KPBIT TOJBKO OAWH pas — MJIM Ha UTeHWe, UJIU Ha 3anuch. I1oaTo-
My BTOpO# (ails cjaegyeT 3aKpbITh. B pesyJsbTaTe KaHAJ CTaHO-
BUTCA CUMILIEKCHBIM. [[pyrue cBoiicTBa 3TOr0 KaHaja CJIETYIOT
13 3alMCAHHBIX PaHee CHUCTEeMHBIX BBI30BOB UTEHUS U 3aIUCHU:
YCTOMUYMBBIM MOHOKAHAJ [IJiA Hepefadyl ITOTOKAa JaHHBIX.

Omeparius YTeHUA U3 KaHajla MOYKeT 3aBepIIUTbCA OJHUM U3
CJIeIVIOIINX BapUAHTOB:

1) mpu YTEHNU MEHBIIIEro uyucjaa 6aiToB, YeM HaXOAUTCSA B Ka-
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HaJje, omepamnus 3aBepIIaeTcs yCHeIIHo;

2) mpu uTeHMM OOJBIIEr0 YmcJa 0alWTOB, UeM HAXOAUTCSA B
KaHaJie, CUMTBIBAETCS HMeroleecsa umcao OaiiTos. IIporecc cam
IOJIZKEeH 00paboTaTh CUTYyaIlnio, KOTAa MOJYUeHO MeHbIIe, UeM 3a-
Kas3aHo,

3) ecau KaHAJ IIYCT M OH He OTKPBIT HA 3alUCh HU B OAHOM W3
IIPOIIECCOB, TO B Pe3yJbTaTe UTeHUS M3 KaHajsa BhigaeTcsa O Oaii-
ToB. Ecin e KaHaJl OTKPBIT HAa 3alKCh XOTSA OLI B OAHOM IIpOIec-
ce, CUCTeMHBIN BBIZOB UTEHHUA OyAeT 3a0JJ0KMPOBAH 0 IMOABICHUA
B KaHaje JaHHBIX.

Omepanius 3aIucy B KaHaJ MOKET 3aBEPIIUTHCA OAHUM U3 CJIe-
IYIOIINX BapHUaHTOB:

1) mpu 3amucu MeHBIIIEro YyucJjia 6aliTOB, YeM MMeeTCs CBOOO/I-
HOTO MecTa B KaHaJie, OIlepallis 3aBepIlIaeTcs YCIIeIHO;

2) mpum 3amnmcy B KaHAJ OOJIBIIEro urcsa 0afToB, YeM MMeeTCs
B HEM CBOGOZHOrO MecTa, BbI3oB SAITHCH ®AHJI 6nokupyercs
0 OCBOOOKIeHUS TPeOyeMOoro MecTa;

3) ecau mpoIecCc MBITAETCS BBINMOJHUTH 3alUCh B KaHAJ, He
OTKPBITBIA HU OJHUM IIPOIIECCOM Ha UTeHMEe, TO B BTOT IIPOIEeCC
noceraaercsa curHaa SIGPIPE. ITo ymonuanuio curaana SIGPIPE
3aBepIaeT IPOIecC.

CyIiecTBEHHLIM HEZOCTATKOM OOLIKHOBEHHBLIX KAHAJIOB SBJIS-
eTCS TO, UTO OHM MOTYT MCIIOJIb30BATLCA AJIA MH(MOPMAIMOHHOTO
B3aMMOJEMCTBUS TOJLKO MEXIY <POACTBEHHBIMU>» IIPOIECCAMU.
I8 «HEepOACTBEHHBIX» IIPOIECCOB HOMEepPa OTKPBITHIX (haiiioB He
MOTYT HCIIOJb30BAThCSI B KauecTBe MAEHTHU(UKATOPOB COBMECTHO
KCIIOJB3YEeMBIX KaHAJOB. JpyruM CYIIECTBEHHBIM HEIOCTATKOM
OOBIKHOBEHHEIX KAHAJIOB SABJSETCS TO, UTO OHHU CYIIIECTBYIOT He-
IOJITO, JIUIIh BO BPeMs CYIIIECTBOBAHUS MCIIOJNL3YIOIINX X IPO-
IIeCCOB.

HecmoTpsa Ha mepedumncleHHBIE HeZOCTATKM, OOBLIKHOBEHHEIE
KaHaJbl OTHOCATCA K CAMBIM HCIIOJIb3YeMBLIM CpPeAcTBaM HHMOP-
MAIIMOHHOT'O B3auMOJelicTBUA MeKIY IIpolieccaMmu. B wacTuHocTH,
TaKNMU KaHAJaMU COeIUHSIOTCS BCE MPOIeCChl, KOMAHIbI 3aIyc-
Ka KOTOPBIX 00pasyoT KOHBeliep, HabupaeMbIil II0JIb30BaTEIEM B
komanguou ctpoke shell (cm. m. 1.5.3.). B ganHOM ciyuae KaHa-
Jasl cosmaetT shell, mouepHuMU mpoIleccaMu KOTOPOTO U SABJIAIOTCS
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IIpoIlecchl, o0pas3yiomiue KOHBeHep.

2.5.3. AMeHOBaHHbIe NporpaMmMHble KaHarsbl

Ecau Tpebyercsa obecmeunTh oOMeH HMHMpoOpMAIed Me:KIYy
«HEPOJCTBEeHHBIMU» IIPOIleccaMu, TO AJIS 9TOTO MOMKHO HCIIOJIb30-
BaTh UMEHOBAHHbLE NPOZPAMMHBbLE KAHALbL, KOTOPBIE PEasn30-
Baubl He BO Bcex UNIX-cucremax. IMeHOBaHHBINT KaHAJ MMeEET
WM, aHAJIOTUYHOEe MMEeH! OOBIYHOTO (haiijga. IToO MMS KaHAJ MO-
JIydaeT IIPU CBOEM CO3JaHUU B Pe3yJbTaTe BBIITOJIHEHUS IIPOIlec-
COM CHCTEMHOTO BHI30Ba

CO3NIATE_HMEHHOH KAHAJ (I, m|) (ma CH — mkfifo),

rae | — cumBosIbHOE MM (aiija-KaHaja,
M — 1mpaBa OoCTyla K KaHanay (paccMaTpUBAIOTCS B IIOJ-
pasn. 3.2).

ITocse cosmaHus KaHajla OH MOXKET OBITh OTKPBIT HA UTEHUE
WM Ha 3alKCh B JIIOOOM UMCJIE IPOIECCOB C IMOMOIIbIO BEI30BA

OTEPBITB_@AﬁJI (I, r|i) (maCH — open),

e r — peskuM paboTwl mporiecca ¢ (aitaomM-KaHaioMm (UTeHue u
(nau) sanuch);

i — mporpamMmMHOe uMsa (Homep) daiiya, YHUKAJIBHOE I TaH-
HOT'O IIpoIiecca.

IIporecc, OTKPBIBININI KaHAJ, MOKET MCHOJIb30BATh Jajiee BbI-
30BBI UT€HHNSA UM 3aIIMCH TOUHO TaK sKe, KaK U Ipu padoTe ¢ OObIK-
HOBEHHBIM KAaHAaJIOM.

B oTiimune oT 00BLIKHOBEHHBIX KAHAJIOB, NIMEHOBAHHEIE KAHAJIBI
«BUJIHBI» IJis oJb3oBaTes. C momoIrbio KoMmauael shell-mknod
OH MOJKeT CO3JaBaTh HOBbIe MMEHOBAHHBIE KAaHAJbI, YTOOBI 3aTeM
HCIIOJIb30BATh UX [JIA CBASU MEXXKIY mporeccaMu. js Toro uro-
OBI 3aTeM MOACOeIMHUTh KAHAJ K IPOIECCY, JOCTATOUHO IePeHAaIl-
PaBUTh CTAaHJAPTHBIN BBOA (BBIBOJ) IIpoIilecca Ha 3TOT (daiiji-
KaHaJI.

2.5.4. CokeTbl

B UNIX-cucremax (mprueM He BO BCeX) PeaJu30BaH METO[
MEeKIIPOIECCHOr0 MH(POPMAIIMOHHOTO B3aMMOAEUCTBUS, OCHO-
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BaHHBIM Ha HCIIOJB30BAHUM COKETOB. [[aHHBINM MeTOx oOJamaer
00JIBIIION TMOKOCTBIO M IIO3BOJISET CO3JaBaTh KaK YCTONUMBEIE
rH(GOPMAIMOHHBIE KaHAJBI (BUPTYaJbHBIE COEIUHEHUS), TaK U
HEeyCTOMYMBHIE (JaTarpaMMHBIe KaHAJbI). ITH WHGOPMAIOHHBIE
KaHaJabl MOTYT OBITH OPMEHTHPOBAHBI UJIM HA Iepefadyy IOTOKOB
IaHHBIX, UJIX Ha mepemauy coobrrennii. CoeqnusaeMble IIPOIIECChI
MOTYT HaXOAUThCA KaK Ha ogHOi OBM, Tak um B pasHBIX y3Jaax
cetu. Takoe MHOTOOOpa3ue ImoOJydaeMbIX MHGOPMAIMOHHBLIX Ka-
HAJIOB BBHITOJHO OTJIMYAET METOJ COKETOB OT paHee PacCMOTpeH-
HBIX MeToq0B. IlaToi 3a yHUBEPCAJIBHOCTD SABJISETCS OTHOCUTEh-
Has CJOKHOCTb METOHA.

Cokembl — CTPYKTYPBI HAHHBIX Axpa (ouepenu), IpegHA3HA-
YyeHHBbIE IS cOo3ZaHus MH(MOPMAIIMOHHBIX KaHAJOB MEXAY IIPO-
mneccamu. IIpu 5TOM COKET MOXKET pacCMaTPUBATHCSI KaK «IIOYTO-
BBIM AIMUK», NIpelHA3HAUYEHHBINM KaK AJd IpueMa, Tak U IJIs
nepegauu nHbpopmamuu. Cirexyer 3aMeTUTh, UTO OAUH COKET eIlle
He o0pasyeT MHMOPMAIIMOHHOTO KaHaja, a IpPeACTaBJsgeT co0oii
JINIIE ero oKkoHuaHue. [[na cosganus mHPOPMAIIMOHHOIO KaHaJa
00sa3aTebHO TpeOyeTcss HaJIMUKe BTOPOT'O COKETa, a TaKsKe HaJu-
yre MexXaHM3Ma JOCTaBKU mHpopMamuy MeXx a1y cokeramu. Ilomy-
YeHHBI WH(GOPMAIIMOHHLIA KaHaJl CXeMATHYHO M300pakeH Ha
puc. 17.
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IIpormecc A IIpomecc B
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Puc. 17 — VadopManoHHEII KaHAJ C UCIIOJb30BAHUEM COKETOB

Kaxawiii coker mMmeer cucreMHOe nMsA (HOMEDP COKEeTa B CHCTe-
Me), a TaK)Ke MOMKeT MMeTb ABa IPOTPaMMHBIX MMeHu. 1) 10o-
KanbHOe ums cokema, NCIOJIb3yeMOe IIPOIECCOM «BJIAMEIBIIEM»
ATOTO COKeTa; 2) 6HeulHee UMA COKema, UCIOJIb3yeEMOe KUYIKU-
Mu» mpoieccamu. IlepBoe u3 d3TUX MMEH JOJIXKHO OBITh YHUKAJIb-
HO TOJILKO CpeIy MMEH COKETOB, MPUHAIJIEKAIINX JaHHOMY IIPO-
meccy. Bropoe nMs DOJ:KHO OBITh YHUKAJIBHBLIM B Ipefesax Bcei
BC. IToabsysick aTuM MMeHeM, IPUKJIAAHAS IporpaMMa agpecyer
CBOM COOOINIeHUSA HE KOHKPETHOMY IIPOIIECCY, KOTOPOTO OHA «HEe
3HAET», a ero COKeTy, KOTOPBLIA TaKMM 00pasoM HMIDAET POJIb KIIO-
YTOBOTO AIIMKA».

Ecau cokeThl MCHOIb3YIOTCS IJIA B3aUMOIEHICTBUSA IPOIIECCOB,
BBITIOJIHAEMBIX Ha ogHoi 9BM, To myd BbIOOpPA MMEH STHUX COKe-
TOB HCIIOJb3YeTCSA TOT K€ IMOoAXOoX, uTo u AnA (aiimoB. Tark Kax
UMS-TIyTh (aiija YHUKAJIbHO B mpeaenax cBoeit IBM, To Taxoe
JKe MMSA MOXKET HCIIOJNIb30BAThCA IJIA UAEHTU(MUKAIIUU COKeTa
«UYRUMU» IporeccamMu. IIpm 3TOM COKET «MaCKUPYETCS» IIOf
daiiyn, Tak Kak BHeIIHee MMs COKeTa BKJIIouaeTcs B (pamIOBYIO
CTPYKTYPY CHUCTEMBI, HO HUKAKOU (paiia sToMy MMeHU, KOHEUHO,
He cooTBeTcTBYeT. Kak u mis daiiia, mpoliecc-Baageaer odpalma-
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eTcd K CBOEMY COKETY, UCIIONb3Yyd ero JIOKAJIbHOe UMA — HOMep
¢aiina-coxema.

PaccmoTpum cucTeMHBIE BBEIBOBBLI, MCIIOJIb3yeMble MIJIS peasu-
3aIyy faTarpaMMHOTr0 nH(GOPMAIMOHHOro KaHaja. [lomycTum, 4To
TaKOM KaHaJl MCIIOJb3yeTCs AJIA B3aUMOAENCTBUS IIPoIlecca-KJIm-
€HTa C IIpoIleccoM-cepBepoM. [Jis onpeeIeHHOCTY IPEAIIOIOMKIM,
YTO CePBEpP BBLIMNOJHSET BBIBOJ Ha IIeUaTh TEeKCTOBBIX (hailyioB, 3a-
IaHHBIX KaumeHTamu. Ilocie pacmeuaTku (aiiyia cepBep IOChLIaeT
KJHNEHTY «0T4eT». BO3MOKHBIN IIOPSALOK BBIAAUN CHCTEMHBIX BhI-
30BOB CEPBEPOM M KJMEHTOM BO BpeMeHU IIpuUBeaeH Ha puc. 18.

st cosmaHus CBOEro COKeTa JII000¥ MPOIeCC MCIOJIb3YeT CHC-
TEeMHBI BBI30B

CO3JIATE_COKET (d,u | i) (ma CH — socket),

rae d — KOMMYHUKAUUOHHDBLI 00MeH. ITO MHOKECTBO NMeH, K
KOTOPOMY IPHHAIJIEKUT BHeITHee MMs cokera. OCHOBHBIE TUITBI
KOMMYHUKAIMOHHBIX AoMeHOB: AF_UNIX — mHOMKecTBO mMeH
daiimoB (ucmosabdyerTcAd AJS CBA3U JOKAJBHBIX IPOILECCOB),
AF_INET — muoxxecTBO uMeH Internet (ucmosb3yercs AJisg CBs-
3U yIAaJeHHBIX IIPOIIECCOB);

U — yCTOMUYMBOCTEL MH(popMarnonHoro kaHama: SOCK_STRE-
AM — Bupryanbuoe coeguuenue; SOCK _DGRAM — mepenaua
Jararpamm;

i — JIoKaJbHOE MM (HOMEP) COKeTa, YHUKAJIbHOE IJIA JAHHOTO
Irpo1recca.
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CEPBEP
KJUEHT
CO3JAThH
COKET CO3IATH
COKET
CBAS3ATH
CORKET UMA CBSBATE
CORKET UMA
IIOJIYYHUTH
HATATPAMMY IIOCJIATH
Osxuganne IanHbIe AATATPAMMY
JaTarpaMmbl (umsa daiina)

IIOJIYYHUTH

I JTATATPAMMY
BriBog
HA TPUHTED Oxupnanve
JaTarpaMMEbL
IIOCJIATH
ﬂATMPAMMy I_[a.HHI)Ie (OquT)

3AKPLBITH
CORET

Puc. 18 — Ilpumep 1cmoib30BaHUA AaTarpaMMHOT0 KaHaja

Ilocme Toro Kak mporiecc (cepBep MJIM KJIMEHT) CO3MaJl CBOM
coker ¢ mapamerpamu d = AF_UNIX, u=SOCK_ DGRAM, oH cB4-
3BIBAET 3TOT COKET C €r0 BHEITHUM MMEHEM, MCHOJb3ys CHUCTEeM-
HBII BBEIBOB

CBA3BATH_COKET _HMJ (i, 1||) (za CH — bind),

rae | — BHemrHee uMA (MMA-IIYTH) COKETA.

B pesysabraTe BBHIIOJHEHUSA 3TUX ABYX CHUCTEMHBIX BHI30BOB U
cepBepoM, M KJMEHTOM AaTarpaMMHBIN KaHaJ TOTOB K pabore.
IIpu sToM KaKABIN M3 CO3TAaHHBIX COKETOB MOYKET YUaCTBOBATH B
paboTe He OJHOTO, a MHOTHX JaTarpaMMHBIX HH(GOPMAIMOHHBIX
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kanaJyioB. IlociegHee cBOHICTBO OUEHb Ba*KHO JJIsI cepBepa, MO3BO-
JIsIeT MHOTMM KJMEHTaM BBLINOJHATH MHPOPMAIIMOHHLI O00MEH C
HUM, HCIIOJb3Ys eIUHCTBEHHBIM BHEITHUM aJpec ero COKeTa.

Nuannuarusa HauaTh THOOPMAIIMOHHEIN 00OMEH BCerga IpuHai-
JIEKUT KJNEHTy. [ 3TOro KJIMEHT OOJI’KEeH 3apaHee «3HATb»
BHeIITHee UM COKeTa cepBepa. Mcmonb3ys 9To nMs, KJIMEHT mepe-
IaeT AAPY CIeAVIOIIUNA CHCTEeMHBIN BBI3OB:

IIOCJATE_JJATATPAMMY (i, A, 1_|) (sa CH — sendto),

rae i, — HOMep COKeTa KJIMEHTa;

A, — azpec IpUKJIagHOTO Oy(depa, U3 KOTOPOro JOMKHA ObITh
B3sATa IOChLIaeMas JaTarpaMma;

|, — BHemIHee WMA COKeTa cepBepa.

0O0paboTKa 3TOT0 CHCTEMHOTO BBI30BA SIAPOM CBOIUTCS K TOMY,
YTO moAIIporpaMMma 3anuce (cMm. puc. 17) momelaeT TeKCT garTar-
paMMBbI B BBIXOAHOUM Oydep CBOero cokera, u3 KOTOPOTro oHa OyaeT
mmepeMeIlieHa BO BXOAHOI Oydep TpedyeMoro cokera.

Yro KacaeTcsa cepBepa, TO IEPBOHAUYAIBHO OH He 3HAeT He TOJbKO
BHEIITHUE MMeHa COKeTOB KJMEHTOB, HO U He 3HaeT Jake KoJmue-
CTBO 3THX KJHEHTOB. Il0aTOMYy eIUHCTBEHHOE, UTO MOKET AeJaThb
B TAKOU CUTyaIluU CEPBEP, 3TO OKUIAATH MOCTYILICHUA OUepeqHOH
JaTarpaMMbl, UCIIOJIb3Ys CUCTeMHBIN BHI30B

MOJIVIUTh_JJATATPAMMY (i, A, | 1.) (sa CH — recvfrom),

rae. i — HOMep COKeTa cepBepa;

A, — azpec npukJjagHoro 6ydepa, B KOTODBIH NOJKHA OBITH
IIOMeIlleHa JaTarpaMma;

|, — BHellIHee MMs COKeTa KJUEeHTa.

O6paTuM BHMMAaHHIe, UTO B pe3yJbTaTe 3aBepIIEHUS JAHHOTO
CHCTEMHOTI'O BEI30BA CepPBep «3HAET» BHEIITHee UM COKeTa KJIMeH-
Ta, MOCJAaBIlero gararpaMmy. IloJb3ysch 3THM MMeEHEeM, cepBep
MOJKeT IIOCBHIJIaTh OTBETHHIE AATarpaMMbl, MCIIOJIb3ys AJIS 3TOTrO
cucremubIil BbI30B [IOCJIATH_JJATAI'PAMMY. EcrecrBeHHO,
YTO AJIS IpHeMa 9TOM JaTarpaMMbl KJIHEHT TOJIKEeH BBIIOJHUTH
cucremMHbIH BuI3oB [IOJIVUUTH _JJATATPAMMY.

ITocie Toro Kak maTarpaMMHBIN HHOGOPMAIMOHHBIN KaHAaJ
OymeT He HY’KEH, IPOIECC-KJAMEHT AOJKEH BBIIOJHUTH CHUCTEM-
HBIA BBIBOB




3. NOAAEPXKA §
MHOIOMoOJIb3OBATEJIbCKOU PABOTDI
N CTPYKTYPA CUCTEMBI

3.1. anaBneHMe AOCTYyNnoMm nonb3oBaTtens
B CUctemy

Ilogmep:xka (TO ecTh oOeclieueHUE) MHOT'OIIOJIB30BATEIBCKOM
paboThI CCTEMBI OCYIIIECTBJSIETCS B OCHOBHOM Ha ITPOTPAMMHOM
ypoBHe, To ecTb camoii OC. [l sTOrOo B paMKax MYJIbTHUIIPOT-
PaMMHOI CHCTEMBI BBITIOJHAIOTCS AOIOJHUTEJIbLHBIE CUCTEMHBIE
IIpOrpaMMEbI, obeclieunBaloIre TakyIo moaaep:kKy. Hauboiee 00-
Imas 3agada IIo0 00ecIeueHUI0 MHOTOMOJIb30BATEJIbCKOM PadOTHI
3aKJIIOUAETCA B TOM, UTOOBLI OTPAAUTEL PAOOTy B cHCTeMe KasKI0T0
KOHKPETHOT'0 IT0JIb30BATEJISI OT BO3AEHCTBUII CO CTOPOHBI APYTUX
MOJIb30BATEJIEH.

MHorue oHOIIOJIE30BATEBECKIIE CUCTEMEI, HATIPIMED COBPEMEH-
uele Windows, mpegycMaTpuBaioOT pad0Ty MHOTHX IIOJIL30BATeJIEH,
HO He B IIapaJjiyieJbHOM, a B IocjeaoBaTesibHOM pe:xkume. Ilogmep-
JKKa II0CJIeIoBATeJIbHON PaboThl MOJIb30BaTeIeH ImpegycMaTpUBa-
eT peaju3aluio HEKOTOPHIX ITPOEKTHBIX PEIIeHUM, HMOJYUYEeHHBIX
mpu paspaboTKe MHOT'OIIOJIB30BATEIbCKUX CHUCTEM, HamboJsee sdp-
KHNM IIpeJicCTaBUTeJIeM KOTOPBIX ABJseTcs cucTtema UNIX.

WNsyuum, Kaxk paccmaTpuBaer cBoero moib3oBareas OC. Byny-
uyn «0ppokparom», Jgobas OC paccMaTpuBaeT IIOJb30BATENSI He
II0 €er0 MHOTOYMCJIEHHBIM JOCTOMHCTBAM M HEZOCTATKAaM, a MCXO0-
I U3 HECKOJIBKUX (popMaJIbHBIX ITOKasaresyeil (arpubyToB), 3ape-
TUCTPUPOBAHHBIX B cucTeMe. IIepBBIM M3 5THMX IMPU3HAKOB, KaK
Bcerga, siBisiercsa nmMsa. JIro0oil moJsib3oBaTelNb UMeeT NBa MMEHH:
CUMBOJIbHOE MM ¥ HOMED, IpUUYEM KaKJ0e U3 3TUX MMeH YHU-
KaJIbHO B IIpejeJsax Bceli cucteMbl. CUMB0LbHOE UMA NONLI06A-
mena OpegHA3HAYEHO JJIA MCIIOJB30BAHUSA CAMUMM II0JIbH30BaTE-
aamu (npu obmenuu ¢ OC), a Homep noav3oeamens, Kaxk BCer-
Ia, MCHOJb3yeTcsa camoul cucrtemoil. Hampumep, o0s3aTebHBIM
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II0JIB30BaTeNIeM B JIIO00 CHCTEMe SIBJISAETCH CYNepnoib306amens,
U A0 MUHUCMPAMOP CUCMeMbl, UMEIOIINI B CUCTEMe Heorpa-
HUYeHHbIe IIpaBa. MIMeHa sToro mojb3oBareis root u O.

Bce moJsib30oBaTe I CUCTEMBI JeJIATCA ee afMUHUCTPATOPOM Ha
IepeceKaloyuecs pYnnsl noabv3oéameneil (He myTars ¢ rpyImna-
MU IIPOIIECCOB 13 M. 2.4.2). 3a cueT BKJIIOUEHUS IIOJIb30BATENSI B
CPYINY OH HaAesseTcA NOMOJHUTEJNLHLIMHU IIpaBaM’, KOTOPHIMU
00J1aa10T BCe WiIeHBl rpynnbl. Kaskaas rpymma numMeer 1Ba MMeHH,
VHUKAJbHBIX II0 BCeHl cucreMe, — CUMGB0NLbHOE UMA 2PYNNbL U
Homep zpynnbv. Hampuwmep, aAMUHUCTPATUBHAS I'PYIIIA MOXKET
uMeTh nMeHa root u 0. Vmerolreecs 31ech COBIIafeHre UMEH IPYII-
IIbI ¥ TIOJIL30BATEISI BITOJIHE JOITYCTHMO, TaK KaK KayKI0e U3 MMeH
IOJ:KHO OBITh VHHUKAJBHO TOJBKO B OOHOI Trpynmne oO0OHLEKTOB
(mosp30BaTenI WM rpymnnbl). Kaablii KOHKPETHBIN MOJb30Ba-
TeJIb MOKeT OBITh OJHOBPEMEHHO UJIEHOM OJHOI, ABYX MU 00JIb-
IIIero umcJa rpynm. I'pymna moab3oBarteseii, mepBas IJsA JaHHOTO
II0JIB30BATENS, SABJIAETCA AJIS HETO NePEULHOIL 2pYnnoil.

Eme oxgvr atpubyT monbsoBarens — mnaposb. Ilapoav npen-
CcTaBJIAET cO00 CMMBOJIBHYIO CTPOKY (6€3 IIpo0eIOB) M MCIIOJIB3Y-
ercsa OC gys ugeHTU(PUKAIINY ITOJIb30BATE/IsI B CAMOM HavdaJie ero
ceaHca ¢ cuctemoii. ITlaposs BeIOMpaeTcss caMUM HOJIb30BATEJIEM C
yueToM TpeOOBaHMI, CYIIECTBYIOIIUX B KOHKPETHOM cucTeMe.
Xoporuii mapoJib JOJMMKEH OTBEUATh IBYM TpeboBaHUAM: 1) JIeTKO
BCIIOMUHATHCS; 2) TPYAHO HogdupaTbcsa. PaccMoTpuM Temepsb BOII-
poc o ToMm, rie HAXOAWTCA B CHCTeMe I1apoJib II0Jb30BaTEISA U
IpyTue ero aTpuoyTHI.

JI000#1 MOAyJb CHCTEMBI, ANMapaTHBIA WJIW IPOTPAMMHEIH,
IOCTOMHBIN BHUMAHUA cO cTopoHBI OC, 00s3aTeIbHO UMeeT 0JIOK
yupaBieHus. Bnok ynpasnenus, nim decKkpunmop, — «<macriopT»
MOZYJIsI, cofep:Kamiuii ero aTpuOyTel. IIpyu sToM KaKAbIi OJIOK
VIIPaBJIeHUSA MOYKET PacCMaTpPHMBATBCA KaK CTPYKTypa OaHHBIX,
IMOJSIMU KOTOPOH SABJAIOTCA aTpuOyThl Moayiasa. Ecau B cucreme
HECKOJIbKO OTJHOTUIIHBIX MOAYJIEl, TO X 0JIOKHU YIIPaBJIeHUS 00be-
IUHAIOTCA B eJUHYI0O TA0JIUIy B KauecTBe ee CTPOoK. HexoTopbie
13 OJIOKOB yIIPaBJIeHUA Pealnu3yIoTCs B BUe He OJHOI, a HECKOJIb-
KUX CTPYKTYP OAHHBIX, KaKAasd U3 KOTOPBIX MOKET SBJIATHCHA
cTpokoii B ogHoit u3 tabuui; OC. B mammom mocodum HaMm BCTpe-
TUTCSA MHOT'O Pa3IUMYHBIX OJIOKOB yIIPaBJIeHU.
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ITons3oBarenu BC, KoHeUHO, He SABJISIOTCS €€ MOAYJISIMU, HO,
npenactaBias nasa OC sHaUUTeIbHBIN NMHTEpeC, UMeIOT CBOU 00K’
yupaBJieHus. Kam it Takoii 6JI0K IIpeacTaBaseT co00U Joruduec-
Kylo 3amnuch B (aiine /etc/passwd, a Beck 9TOT (haiiJa MOKET pac-
cMaTpuBaTheA Kak Tabjauiia, comepskalnas cBemgeHHS o000 Bcex
MOJIb30BaTENAX cucTeMbl. [lomsaMUy yKa3saHHOM JIOTUUECKON 3amu-
CH SIBJISIOTCH:

1) cuMBOJIBbHOE UMSA IIOJH30BATEIA;

2) mapoJsib mOJIB30BATENSI B 3aKOAMPOBAHHOM BuIe. AJITOPUTM
KOAMPOBAHUSA MapPOJIs MU3BECTEH, HO OH HE ITO3BOJISET CAEJATh 00-
PaTHBLIN IIepexoh OJs IOJYyUYeHHsS caMoro ImapoJis. B coBpemeH-
HbeIX UNIX-cucremax C 11eJIbl0 IOBBIIIIEHUS 0€30IIaCHOCTY JaHHOe
IMoJIe COAEePIKUT He IIapoJib, KOTOPBIA XPaHUTCS B ApyroMm aiire,
a JIUIITb CUMBOJI «X» WU «!»;

3) HOMED TOJIB30BATEJIA;

4) HOMED MEePBUYHOM I'DYIIIBI IOJH30BATENT,;

5) KoMmMeHTapUU, cofepIKaIe HACTOAIIEe UM II0JIB30BATES
¥, BO3MOXKHO, HEKOTOPHIEe APyrue cBemeHus o HeM. [[aHHOe mmoJie
KCIIOJIB3YETCSA HEKOTOPLIMU YTUJIUTAMU;

6) HauaJbHBIN KATaJOT IOJb30BATENA. ITOT KATAJOT SBJIAET-
cs KOpHeM moazepeBa B (hallJIOBOM CTPYKType CHCTEeMbI, ITPUHAI-
JIeXKAIIero JaHHOMY II0JIb30BATEJIIO;

7) mMsa ucIoHAeMOoro daiiia nmporpaMMbl, Kotopyio OC zamy-
CTUT Ha BBITIOJIHEHHUE B KauecTBe mepBoro UK, obcay:KuBaioIero
ITaHHOro moJib3oBareiss. O0bIuHO 310 omuH m3 Shell, HO MOXKHO
yKasaThb JI00YI0 ApYyTyio 00padbaThIBAIOIYI0 IIPOTPaMMy, He 3a0bI-
Basd O TOM, UTO 3aBepIIIeHNE JaHHOU MPOTPaMMBI O3HAUAET 3aBEpP-
IIeHNe TEKYIIEero ceanca paboThl MOJIH30BATENSA B CUCTEME.

®daitn /etc/passwd 1o cBoeit popme ABIsIETCS OOBIKHOBEHHBIM
TeKCTOBBIM (DaMJIOM, AOCTYIIHBIM [JIf YTEHHS BCEM II0JIb30BaTE-
JAaM cucreMbl. Ho BHOCUTE M3MEHEHUA B 3TOT (DA MOKET TOJb-
KO agMuHHCTPATOp. TOJBKO OH MOKET BHOCUTHL M3MEHEHUS U B
TeKCTOBBIH (haiis /etc/group, comep:raiinii mepeuyeHb BCEX IPYIIT
IMOJb30BaTeNeH ¢ YKasaHMeM YJIEHOB KasKJOH I'PYIIIILI.

Temeps paccMOTPUM IIOPAAOK 3alMCU aTPuOYTOB IIOJbh30BATe-
JI BO BpeMeHU. Bo-TlepBBIX, OpeKae YeM II0JIb30BATEeIb HAUHET
CBOI IIePBBIN cearc pabOThl B CHCTEME, aAMUHUCTPATOP 3alUIIeT
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ero aTpuOyThI, BKJIOUAA KaAKON-TO MePBOHAYANLHBINA IIapojb, B
aiin /etc/passwd.

Bo-BTOpPEIX, ceaHC PabOTHI IIOJIB30BATEIA B CUCTEME HAUMHACT-
cq ¢ BKJIOUeHUS TepMuHaia. Kak moxkasaHo B moapasz. 2.2, moc-
Jie BKJIIOUEHHUS TePMMHAJAa CHCTEMHBIN mpollecc init mopo:xmaer
mporiecc shell, obcay:xuBatoInii JaHHOr0 Hoab3oBaTeass. Ho aTo
yupoireHHas cxema. Ha camoMm geste init cHauasa mopo:KgaeT mIpo-
mecc getty, okumparomuii BKJIOUeHUs TepMuHasia. Ilocae aToro
BKJIIOUEHUA IIporpaMMa IIpoliecca 3aMeHseTcda: BMecTo getty sar-
py:kaercsa mporpamma login, Koropas 3ampallrnBaeT y I0Jb30Ba-
TeJA UM U Iapob. Ecau uMs 3aperucTpupoBaHo B daiiae /etc/
passwd u mapoJib Ha3BaH HPaBUJIbHO, TO l0gin 3arpy:xaer BMecTo
cebs Tor shell (unu ero 3sameHUTENB), KOTOPBIA YKa3aH B IOCJe-
nHeM mmoJie 3anmucu (aiina /etc/passwd, KoTopas COOTBETCTBYET
JTaHHOMY IIOJIb30BATEJIIO.

Taxwum 00pasoM, IIporpaMMa OJHOTO U TOTO JKe IIpoIecca 3aMe-
HAeTCA MBAXKIBLI HA APYryio mporpamMmmy: getty — login — shell.
ITo HEeTPYAHO 00ecHeunTh, TAK KaK Jiobas mporpaMMa MOKeT IIe-
PEKPBITL ce0s APYTOi MPOrpaMMOi, UCIOJIb3Y I COOTBETCTBY IO
CHCTEeMHBII BBI3OB (paccMarpuBaercs B moapasz. 4.2). Kpome Toro,
orMeTuM, uTo l0gin cpaBHMBaeT He caMM apPOJIH, & UX 3aKOIMPO-
BaHHBIe BapuaHTHI. B xome cBoeil paboThI B cuCTeMeE MHOJIb30BAa-
TeJb MOXKET 3aMEeHUTH IIapoJb, MCHOJIb3ys YTUIUTY passwd.

Paccmorpum Temeph, KaK OCYIIECTBJIAET NOCTYII B CHUCTEMY
yIaJeHHBIN M0Jb30BaTeN b, coenuHeHHBIH ¢ UNIX-cucremoii He ¢
IIOMOIIBI0 JIOKAJBHOTO TEPMUHAJA, & C HOMOIIbIO JUHUU CBA3U
UJIW JasKe IIeJIOM CeTH Iepefayvyy JaHHBIX.

s obecmeueHMsA TAKOT'O NOCTyIla MBJIOMKEHHAA BBIIIE CXeMa
IOJIKHA OBITH CKOppeKTupoBaHa (puc. 19).

Y naneHHBIN TOJH30BATENb 3aIIyCKAeT Ha CBoell JIoKaabHoi OBM
mporpammy rlogin (kaueHT), KoTopas ¢ momoIbio cBoeir OC (xeo-
0a3arenbH0 UNIX) mocwiiaer 1o cetu B mporpammy rlogin (cep-
Bep) sampoc Ha Bxon B cuctemy UNIX. IIpormecc rlogin (cepsep)
SABJISETCS JOUEPHUM IIPOIIECCOM HIpoliecca init, mopoxIaeMbIM UM
aHaJIOTUYHO IIpolieccy getty, HO mpenHa3HAUYEH JJIA OOCTY:KUBa-
HUA He JOKAJbHBIX, & YAAJEHHBIX 3alIPOCOB HA BXOJ B CHUCTEMY.
Tax xak mpormeccy rlogin (cepBep) TepMuHAaJN He HYKEH, TO OH
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cosmaeTcs mpoiieccoM init kak mporecc-gemoH. Ilocie mocTyme-
HUA KaKIOro yZaJeHHOro BhI3oBa rlogin (cepBep) cosmaer oue-
PenHOM SK3eMILISAP 3aMeHNTe A TEPMUHAJIA — IICEBIOTEPMUHAT —
U TIOPOXKIaeT mouepHUH mporecc login.

/ V\// - //‘v / ITonw30BaTesn

login

rlogin
(cepsep)

UNIX e oC

TepMUHAJ

CeTb mmepemaun JaHHBIX

............ +» 3amyck mpoiecca

———  Ilepemaua uupopMaInINU

Puc. 19 — Hocryn ypanernHoro nmoabsoBarens B UNIX-cucremy

Ilceedomepmunan — mporpammusiii moxyas OC, mpengHasHa-
YeHHBIN AJIs mepegaun nHGOPMAIINY MeKAY ABYMS IIPOIECCaMH,
a TaKiKe IJIS HeKOTOPOro IIpeodpa3oBaHUs 3TOM MHMOPMAIIUNI. ITO
mpeoOpasoBaHmue HYKHO AJIA TOTO, UTOOBI OJWH W3 IIPOIECCOB,
COeUHAEMBbIX TICeBIOTePMUHAJIOM, BBITIOJHSAICA OBbI TaK, KaK Oy ITO
OH B3aMMOJENCTBYeT C HACTOAIINM TepMUHAJIOM. B HallleM ciy-
yae TaKUM «O00OMaHBIBaeMBIM» IIpolieccoM siBisercs login. Ilepex
ero cosmanmeM mpoiiecc-otelr rlogin (cepBep) mpou3BOAUT Iepe-
HallpaBJieHUe CTaHIaPTHBIX BBOJAA W BHIBOJA Ha IICEBIOTEPMUHA.
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Taxoe mepeHaIIpaBJieHNEe BBLIMOJIHAETCA OUEHb IIPOCTO. AOCTATOY-
HO OTKPBITH IICEBIOYCTPOMCTBO HA BBOJ IO IPOTPAMMHBIM HMe-
Hem 0, a ma BeIBog — mof uMeHeMm 1. Tak xak login aBiserca
IouepHHUM IIporieccoM rlogin (cepBep), TO OH HACJEAYET dTU MMe-
Ha IICeBIOYCTPOMCTBA U OyAeT M0Jb30BAThCSI MU TaK, KaKk OyaATO
peYb uIeT O HACTOSIIEM TePMUHAJE.

Ilocome Toro Kak login HauHET BBINOJHATHCS, OH OyIeT meii-
CTBOBATb KaK OOBIYHO, TO €CTh IPOBEPUT UM U IAPOJIb II0JH30Ba-
Tess, a 3aTeM 3arpysuT BMmecTo ceds shell. IIpu sTom Bech BBEIBOA
login (a morom shell) Oyzer mocTymaTk B ICeBAOTEPMUHAJ, U3 HETO
B rlogin (cepBep), a 3aTem 1o cetu B rlogin (kament). Brog login
BBITIOJIHAETCSI IO 9TOMY K€ IIyTH, HO B o0paTHYIO cTopoHy. Tax
Kak Bce MOTOMKU mpoiiecca shell HacaenyoT OTKpBITBIE AJIs HETO
¢daiiabr (u yerpoiicTBa), TO, 3aIyIIEHHBIE B OIEPATUBHOM PEXKU-
Me, OHU IIOJIb3YIOTCS IICeBAOTepMUHAIOM aHasoruuHo shell.

IloscEuM Temeph, KaK IICEBAOTEPMUHAJ BHITOJMHAET (DYHKIIUHT
HaCTOAIero TepMuHaia. I[omycTuM, 4To yaaJieHHBIN IIOJIB30Ba-
TeJb 3aXO0TeJ OKa3aTh BO3JAEUCTBYUE HA CBOU IIPOIECCHI, BBHITIOIHS-
embie mon yrupasaerueM UNIX. Jlya sToro oH Ha)KMUMaeT OgHY U3
KOMOMHAIINHA KJABUII, PACCMOTPEHHBIX B I. 2.4.2. Iloayuus ot
rlogin (cepBep) Kox »TO# KOMOMHAIIMU, IICEBIOTEPMMHAJ pac-
TIO3HAET €€ ¥ BBIAAET TOT CUTHAJ, KOTOPHINI COOTBETCTBYET BTOM
KoMOmHanmuu KjaaBuin. Takum o0pasoM, yZajleHHBIA TepMUHAJ
meiicrByer Ha UNIX-cucTeMy TOYHO TakK Ke, KaK U JIOKAJIbHBIN
TepMUHAJ.

ITocsie Toro Kak mosb30oBaTe] b BoIles B cucremy, OC momxma
obecmeunBaTh 3AIUTY Pe3yJLTATOB €ro PadOThI OT BO3AEHCTBUS
Ipyrux mosb3oBaresneii. Tak Kaxk sTu pes3yJabTaThl ecTh WHMOP-
Malusg, TO Peub HUAET O 3amurTe WHPOPMAIIMOHHBIX PECYPCOB
moJaba3oBaTess. IIpu srom s3ammura mudopmanuu B OIl BuImomHSA-
eTcs anmapaTHBIMM ¥ IIPOTPAMMHBIMU CPEACTBAMHU IIOAAEPKKU
MYJIBTUIIPOTPAMMUPOBaHUA. UTO KacaeTcs 3aIuThl HHGOPMAIINHT
Ha ycrpoiictBax BII, To sTa Bamkmeiimiasa (QpyHKIUS TOOIEP:KKU
MHOTOIIOJIb30BATEJIECKON PAadOTHI BBIMOJHAETCA UCKJIOUUTEIBHO
camoit OC.
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3.2. 3awuTa cdannos

KaxxanIii momb3oBaTe b, 3aPeTUCTPHUPOBAHHBINA B CICTEME, TMEET
B Hell «MH(OPMAIIMOHHEIN CJIef» — COBOKYIIHOCTh MH(OPMAIIAH,
CBSI3aHHOM ¢ JAHHBIM II0Jb30BaTeJIeM. ITOT MH(POPMAIIMOHHLIH CJIe
cXeMaTHYHO MokasaH Ha puc. 20. Ha sToM pucyHKe TyHKTHUPOM
IMOKa3aHa KPaTKOCpOUYHaA mHGopMalusa, CcBA3AHHAA C BBITIOJIHE-
HueM npoiieccoB. osrocpounas mHGOpPMAIINA XPAHUTCSI HA YCT-

poiictBax BII B Buzme ¢aiiios.

/

3anucs B (aiiie
/etc/passwd

~

3anucu B (haitie
/etc/group

Nudopmatius
0 TI0JIb30BATENE

/

\

HepeBo daitios /

Puc. 20 — NuadopMaliuoHHBIN CJIe II0JIb30BaTEISA B CUCTEME

OC umeer mesio He ¢ caMUMU IIpolleccaMu u paiamu, a ¢ UX
O0smokamu ympasiaeHus. CTPyKTypa 9TUX AeCKPUITOPOB OyaeT pac-
CMOTpeHa HaMU B APYIUX pasiesax, a IIOKa JUIb 3aMeTHUM, UTO

135
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KpoMme Ipoueii MHGOpPMAIMKM OHM 00sS3aTeJbHO COAEPKAT MMS
IMOJIb30BaTENA-BJIAJENbIA, a KaKIBIN AecKpumTop (aiaa comep-
JKUT eIle U UMsA I0JIb30BaTea-IPYIHbI. JIOTHKA IOSBICHUA dTUX
MMeH B JIECKPUIITOPaX CJEAYIOMIasa: BO-IE€PBBIX, JeCKPUIITODP KOp-
HA AepeBa mmporieccoB (mmporiecca shell) mosryuaer umsa mosrb3oBaTe-
JIS cpady sKe IIOocJie 3aBepPIIeHUA BX0/a MI0Jb30BATEISI B CUCTEMY.
Bce moposkaeHHbIe UM IIPOITECChI HACIEAYIOT 3TO UMSA U IIepeJaioT
ero CBOMM [AOYepPHUM IporieccaM. Kaxkablii (aia moaydaeT uMs
II0JIb30BATEJISA-BIafle/IbIla OT IIPOIECca, CO3AaBIIEero 3ToT (aii.
Bo-BropeIX, TIpm co3gmammu (haiima u3 ero sammcu /etc/passwd,
COOTBETCTBYIOIIIEl IT0JIb30BaTeNII0, IePENChIBAETCS UM ero Iep-
BUYHOM I'PYIIIIEI.

ITonb3oBaTe/Ib-BJIALENEIl U TI0Jb30BATEIb-TPYIINIa MOTYT OBITH
u3MeHeHbI ¢ momoInbio Komauz shell — chown u chgrp. B kaue-
CTBe IEPBOr0 IIapaMeTpa dTUX KOMAaH] 3alMChIBAIOTCS COOTBET-
CTBEHHO CHMBOJIbLHOE MM HOBOT'O II0JIb30BATeJd WJIU MM HOBOI
rpymnmnbl. B KauecTBe Apyrux mapamMeTpoB 3alUCHIBAIOTCA MMeHa
Tex (aiijgoB, AJIA KOTOPBLIX IIPOM3BOAUTCS 3aMeHa. B HEKOTOPBIX
UNIX-cucremax komauasl chown u chgrp moryr BeIgaBaThbCA IIpe-
JKHUM BJIafiesblieM (aiija, a B IPyruX — TOJBKO CYIePIIoJIb30Ba-
TeJIeM.

IIpu cosmanuu ¢aiijia B €ro JeCKPUIITOP 3alIHMCHLIBAIOTCS He TOJIb-
KO UMJ IT0JIb30BATE ISI-BIaAebIla U ero IePBUYHON IPYIIIbI, HO 1
IIpaBa AocTyna K (aiiay Tpex PasHOBUIHOCTEH ero II0JIb30Ba-
Teseit: 1) mosb30BaTeNSI-BJIAMNENbIIA; 2) IOJb30BATEJA-TPYIIIILI;
3) ocrambHBIX THoJb3oBaTeseil cucremsel. IIpasamu docmyna
¢aiiny naserBaoTca GOpPMEBI focTyIa K (hailiy, paspemieHHbIe NI
aToro moJb3oBarens. Cylepmoib3oBaTes b BCErJa MMeeT Heorpa-
HUYeHHbIe IpaBa gocTyma. [IpaBa ZOCTyIIa OCTAJbHBIX II0Jb30Ba-
TeJieli MOTYT OBITh OT'PAHUYEHBI.

PaziuuaioT OCHOBHBIE U [IOIOJHUTEJbHBIE (DOPMBI JOCTYIIA.
Ilepeuncium ocHOBHBIE (POPMEI JocTyHa K (haiIy:

1) urenue aiima — r ;

2) samuch B daitar — W,

3) BrimostHeHUE (haiiia — X. BeimosrHeHMe (haiijaa o3HaUaer,
4TO BTOT (hailn SABJAAETCS UCIOJHAEeMBIM (haiijioM IPOrpaMMBI U
MOXKeT OBLITH BBITIOJNIHEH mocJie s3arpysku B OII Kax mammmHHaS
mporpamMma wiam (aitya ABJseTcsT KOMAaHAHBIM (CKPHUIITOM).
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Hampumep, cyneprnoyb3oBaTesib UMEET 10 OTHOIIEHUIO K JIIO-
Oomy (haitny HeorpaHMUeHHBIE IpaBa AOCTyIIa — FWX.

IIpuMeHUTENIBFHO K KATAJOTy HepeunceHHbIe (opMBI OCTyHA
MMeIOT 0CO0eHHBIN cMbIcja. Omepanus «4UTeHue KaTajaora» O3Ha-
yaeT MOJIyYeHUe IepeuHA mMeH (ailjoB, 3aIUCAHHBIX B JaHHOM
karajsore. Ilonyuenus HuKakoul apyroii mHdopmarnuu o (paiimax
ara hopMa AOCTyIIa He mpeamoaraet. Hampumep, popMma mocTyna
I JOCTaTOYHA AJIS TOTO, YTOOBI BREITTOMHUTE KoMaHAy Shell — Is 6e3
¢raroB, HO He JOCTATOYHA JJIA BBITIOJHEHUS STON sKe KOMaHIBI C
duarom —I|, Tak Kax Haguume 3TOro (hjara mpefnoaaraeT UCIoIb-
3oBaHme mMH(poOpMAIINM, XpaHdAlleiicad He B KaTajore, a B 0JIOKax
yIpaBJieHus aiiaaMu.

s mosyyeHMs MOMOJHUTENBHOU MHMOPMAIUM O JOUEPHUX
daiimax Karajgora HeoOXOAMMO MMeETh K HeMy (OpMYy JocTyma X
(BeimostHEeHUE). ATa Ke popMa HEoOXOoAMMA AJIS TOT'O, UTOOBI Cle-
JIaTh KaTaJior TeKymuM (¢ momoIbio KomaHawl cd). BoJsee Toro,
yTOOBI CIeJaTh KaTaJor TEeKyIIUM, HeoO0XoaumMo mmMeTb (hopMy
IOCTyIla X KO BCeM KaTajioraM B MMEHU-IIyTH AAaHHOTO KaTaJjora.
HNuaue B 9TOT KaTaJior MBI HE IIOIAZEeM.

OueBHUIHO, UTO AJIsI co3maHUA aiiia (B TOM YHCJe U KaTajiora)
MBI JOJIXKHBI UMeTh (DOpMYy AocTyna W (3aIuch) K POAUTETHCKOMY
KaTtajory. 9ra ke opMa AOCTyIa TpeOyeTcsa 1M IPHU yIaJeHUU
daiima. Mo:keT ToKasaThbCa CTPAHHBIM, HO AJA yhajdeHus aiina
Kaxue-To )OPMBI AOCTyIla K HeMy caMomy He TpeOyiorcsa. IIpu
aToM ecau opMa AOCTyIma W K (Gaiy ecTb, KOMaHAa yIaJeHUsI
daiiza rm He BBIJAET HA SKPaH JOIMOJHUTEJIBHOI'O 3aIrpoca II0Z-
TBEPAUTE yaanenue daiinaa. MHaue Takoii 3ampoc Beigaercs. [Ipu-
MEHUTEJNBHO K KaTaJoTy COYeTaHUe IIPaB I M X IO3BOJISET HOJY-
YUTh MHTEPECHBIN 3(h(eKT, HA3hbIBAEMBIN TEMHBIM KAaTaJOTOM> .
OH 3aKJIFOYaeTcsa B TOM, UTO AJIS BCEX IT0JIL30BATENIEH, KpoMe BJIa-
JIeJblla, 3alpelleHo YTeHne KaTajaora, HO PaspellleHo ero BHIIOJ-
HeHne. [[09TOMY TOJIBKO IIOCBAIIEHHBIE» II0JIb30BATeNN, 3HAIO-
e o Haauuuuy Qaiiia B Karajaore, UMeIOT BO3MOKHOCTL paboTaTh
C HUM.

s Toro uTobOBl y3HATH IIpaBa JoCTymna K daijsaM TeKYIIero
KaTaJjiora, BOCHOJIb3yeMcsa KoMaHmoi Is ¢ ¢paarom —I .
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IIpumep

$ Is -l

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

$

Nuadopmanusa o daitne, seiganHas UNIX, cocrouT us 8 Kojo-
HOK. B mepBoii mo3uMIIMM TEPBOM KOJOHKM 3ammMcaH TUIl (aiiza
(d — raranor; «-» — mpounii daitn). B ocTaabHBIX JeBATU IO3U-
IMUSAX IepPBOl KOJOHKHU 3aIllMCaHbl IpaBa JOCTyIa K (aiiay: mep-
Bble TPU CHMBOJIa — IIpaBa [JOCTYIA IOJb30BATeJISA-BJaJeNblia;
BTOPBbIE TPH CHMBOJIa — IIpaBa JOCTyIla II0JIb30BATEJSA-TPYIIIIHI;
mocJefHUe TPU CHMBOJIa — IIpaBa OOCTyIla MPOYUX II0JH30BAa-
TeJe.

B npuBemeHHOM mpuMepe AJis IepBOro (daiijga BiIagesell mMeeT
mpaBa AoCTymHa rw (IIOHATHO, UTO «BBIMTOJIHATH» TEKCTOBBIH (aiia
OeccMBICIIEHHO), a BCe OCTaJIbHbIe II0Jb30BATeI!, BKJIOUAST U UJie-
HOB TPYIIIIBI, MOTYT TOJbKO UKTaTh MH(poOpMaIuio us daiia. o
KacaeTcs BTOporo (aiya (9TO KaTajyior), TO OTHOCUTEJIBHO HETO
BJajgesell obsagaeT BCeMHU IIpaBaMU AOCTyIIa, UJeH TPYHIbl —
BCEeMU IIpaBaMH, 3a UCKJIIOUEHNEM 3aIllCH, a OCTaJbHbIe IMOJIb30-
BaTeJd MOTYT TOJIBKO UMTATh (haii.

Yro Kacaercsa OCTAJIbLHBIX KOJOHOK HMH(popManuu o Qaiiigax,
TO B HUX COJEPKUTCH:

1) 4MCcyI0 JKECTKUX CBsI3ell — KOJIMUECTBO KaTajJoroB, B KOTO-
PBIX «3apeTUCTPUPOBAH>» TaHHBIN (haiir;

2) mMsa moJb30BaTeNIA-BIaAeNbIIa (haiia;

3) UMsA MOJIb30BaTeNA-TPYIIIIL;

4) nnuHa Qaiina B 6aiiTax;

5) mara mocsegHero mamMeHeHuA haiiia;

6) BpeMs IIOCJeSHEero M3MeHEeHMUs;

7) umsa (daiina.

Baagener gaiinia Mo:KeT He TOJIbKO BBIBECTH IpaBa JOCTyIIa Ha
SKpaH, HO ¥ BHECTH B HUX M3MeHeHUs. J[JIs 3TOro MCIIOJb3yeTCs
komauga shell —chmod. Ee ob6muii ¢popmar:
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[ul [+] |r]

chmod |g| |—]| |w| <uma dpaiina> [<uma daiiia...>]
[o]| |=] [x]
|a|

rage «uU» — BJIaJeJierl,
«Qg» — Ipynmna;
«0» — OCTaJIbHBbIE IIOJIb30BaTeJINu,
«a» — BCe II0JIb30BaTeJiu,
«+» — 100aBUTH;
«—» — YOAJIUTh,
«=>» — IIPUCBOUTD.

IIpumep. Caenyiomias KoMaHga JUIIAET UJICHOB II0JIb30BATEIA-
rpynnbl (aiima abcfile mpaBa Ha s3ammch U BBLIDOJHEHME TOTO
daiina:

chmod g-wx abcfile

IIpoBepka mpaB gocTyma K (aiiay BLIDOJIHSIETCS B MOMEHT OT-
KpeITHSA (aiija mporpaMmoii mpoiiecca. Ecim moJIb30BaTellb-
BJIaeJIell Ipollecca OJHOBPEMEHHO ABJSeTCA W BJaebiieM (aii-
Jia, TO IPUHAAJIEKHOCTDb II0JIb30BATENISI K IPYIIIe He IpoBepseT-
csi. Ecoiu mosb3oBaTesb Ipoliecca He ABJSETCS BaagesblieMm Qaii-
Jia, TO IIPOBEPSAETCS ero IPUHAIJIeKHOCTD K IT0JIb30BaTEI0-TPYIIIIe.
B cayuae nmpuHaAIe;KHOCTH K TPYIIIe I0JIb30BaTeNIb IIPolecca Ha-
JIeJisgeTcs IpaBaMu I'PYIIbI, NMHAYe — IIpaBaMU JOCTyHa K (Gaiiiay
IS OCTAJbHBIX ITIOJIb30BaTEeH.

Kpome ocHOBHBIX (hopM mocTyma (1 COOTBETCTBYIOIIINX IIPAaB) K
(daitmamM, CyIIecTBYIOT AOIOJHUTEIbHbIE (DOPMBI JOCTYIa, KasK-
[Ias 13 KOTOPBIX MOKET paccMaTpUBaThCA KaK MoguduKaTop Gop-
MBI JoCcTyna X (BBHIIIOJHEHNE):

1) s (myia moJsb3oBaTeNd-BIamesblla (haiiya) — fMHAMUYECKHU
3aJaTh MM II0Jb30BaTeJs IIpollecca TAKMM, KAKOBO OHO y BJja-
nmenbita Gaiina. [JanHas popma HocTyIa, KaK U CIeAyIOIiasa, mMe-
eT CMBICJI TOJIBbKO [AJis BHIMOJHUMBIX (haiimoB. Takas dopma mgoc-
TyIa, HallpUMe]p, IT03BOJIAET I0Jb30BATENI0 IPON3BOAUTE 3aMEHY
CBOEro IapoJisd, 3amycKaa yTuauty passwd. Biaagenbliem mcmo-
HsAeMoro (daiisa 5TOM YTHANTHI SBIAETCA CYIIEepPIIOJb30BaTeb,
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KOTOPBIA ONHOBPEMEHHO SBJSETCA M BJadesabiieM (aiija mapo-
Jeii. Tak Kaxk 3TOT MUCIOJHSIEMBIN (haily IPeJoCTaBISIET CBOEMY
BJIaZesbITy (CyIIepIIoJb30BATEINI0) IpaBa AOCTyHa I, W U S, a BCEM
OCTaJILHBIM ITOJIB30BATEJIAM IpaBa JOCTyHA I' M X, TO IPU €ro 3a-
IIyCKe IPOIIECC IOJb30BATEJIA IIOJYyYAaeT BPEMEHHO B KauecTBe
UMEHH! BJIAJEJNbIla MM CYIepPIIOJb30BATENA U IIOATOMY MOMKET
BBITIOJIHATE 3aIich B aiia mapoJeii. EcTecTBeHHO, YTO IIpoTrpaM-
Ma passwd HammcaHa TaK, YTO IIOJb30BATENb MOMKET 3aMEHUTh
TOJILKO CBOM IIapoJib, He BJIWAS HA HAPOJU APYTHX II0JB30Ba-
TeJen;

2) s (mya mosB30BATENA-TPYIOLI (haiiia) — AMHAMUYECKU 3a-
JaTh UMS II0JIE30BATEA-TPYIIIBI IPOIlecca TaKUM, KaKOBO OHO Y
MoJIb30BaTeNA-TPynnbl (aitia. Manmasa dopma mocTyma moxorka
Ha MPeAbIAYIIYI0, HO UCIIOJIb3YETCA PeKe ee;

3) t — B HacTOsIIEEe BPEMS MUCIOJIB3YETCA TOJIBKO AJIS KaTajo-
rOB, paspelnas IOJb30BATEJI0 YIAJNATH TOJBKO Te (hailabl, A
KOTOPBIX OH SABJISIETCS WJIM BJIAAEJNBIIEM, WA €My pasperreHa B
HuX 3anuchk. Hanpumep, Takasa ¢opMa IOCTyIla Ha3HAUYaeTCa Ka-
rajiory /tmp, npegHa3HAYEHHOMY [JIA X PaHEHUS BPeMEHHBIX (haii-
JIOB Bcex moJib3oBateineii. Umes hoopMmy goctymna W (3ammch) K 9TO-
My KaTaJioTy, IIOJIb30BaTeJb TeM He MeHee He MOMKeT YAaJIUTh
afiIbl APYTUX IIOJIL30BaTEJIelH.

st mpocMoTpa MOMOJHUTEIBHBIX IIPAB AOCTYIHA HO-TIPeKHEMY
ncnoab3yerca komauga Is ¢ pamarom —l. Ilpu Hamnumm gomosIHM-
TeJBbHOT'0 IpaBa AOCTYIA IJs KaKOTro-TO IOJb30BaTes s (BIagesb-
1Ia, TPyNObl WJIN OCTAJBHBIX IIOJb30BaTesei) BMECTO IIpaBa X,
KOTOPOEe B 3TOM CJIyuae 00s13aTeJIbHO, 3alIMCHIBAETCSA er0 MOAm(pu-
Kartop S uau t.

Ilocse TOro KaK MBI PACCMOTPEJN OCHOBHBIE METOABI IOAIEPIK-
KU MYJbTUIIPOTPAMMUPOBAHUA 1 MHOT'OIIOJIBE30BATEIBCKOM pabo-
THI, IEPelleM K PACCMOTPEHNI0 YKPYITHEeHHOH cTpyKTyphsl OC.
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3.3. YKpynHeHHaa CTpPYKTypa
onepauuoHHON CUCTEMbI

Ha puc. 21 mpuBegena yKpyIHeHHaAs CTPYKTypa OIepalinoH-
Hoi#t cuctembl UNIX. OcumoBHasa yacte OC, BRITIOJNIHAEMAS B IPHU-
BusiernpoBanHoMm pe:xume I[II, naswiBaercsa adpom. Iloacucre-
MBI Sipa BBIMOJHSAIOT yIIpPaBJeHMNe OCHOBHBIMU oO0BbeKkTamu BC:
mporieccamu, Gaimamu, nepudepuiHLEIMI YCTPOUCTBAMU, IEHT-
PasbHBIM IIPOIIECCOPOM U OIIEPATUBHON MaMATHI0. YacTh mporpaMm
OC peanmsoBama BHe sagpa. Ciofla OTHOCATCSA HMHTEPIPETATOPBI
romaug OC (shell), a rak:xe cucremusie gemoHHI (init, getty, rlogin

U T.I.).
i ITonbp3oBaTennp

Hpmcnazmme
U CHCTEMHBIE CucreMHBIE
obpabaThIBaloI e ZéMOHBI
npoueccm

YupaBienue annapaTrypou

) 1
1 1
i I/IHTep<1)enc CHCTEMHBIX BBIZ0BOB anoi
: OC :
i daitnoBas Vupasienue i
i HOI[CII/ICTeMa poleccaMu i
i Ilogcucrema | .| Yopassenue i
i BBOJa/BBEIBOIA IaMATBIO :
! ¢ ! v ;
1 1
; :

Anmaparypa

Puc. 21 — Vkpynuenuas crpykrypa OC
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Hamomuum, uro shell, kak u gpyrume obpabaTbIBaloIIye CHC-
TeMHbIe U MPUKJAAHBIE IIPOIECCHI, UMEET YIIPABJIAIONINN TePMU-
HaJI, TTO3BOJIAIONIUN ITOJB30BATEI0 BJIUATH HA BBITIOJHEHUE CBO-
ux mporpamMm. IleMOHBI, HA000POT, HE MMEIOT YIIPaBJIAIOIIETO
TePMUHAJA, UTO MO3BOJIAET UM JKUTh «BEUHO» (IO IlepesarpysKu
CHUCTEMBI).

Bce o6pabaTeiBaloriye mpoIiecchl, a TakKe JeMOHbBI I0JIb3YyI0T-
cd yeayramMu sapa, mpuberas Aasa oOpailieHus K HeMy K cucmem-
HbLM 6bL3068am. I1o cBoeit (hopMe KasKIBIN CHUCTeMHEBI BBEISOB IIPe-
CTaBJIAET cOO0OM MAIIMHHYIO KOMaHAY IepeJadud yIpaBJIeHUS —
call, int uaum jmp. B omHOmporpamMMHOU cucTeme (HampuMep,
B MS-DOS) Bce cucTeMHBIE BBIZOBBHI BBITIOJHSIOTCA KOMAaHION
int (koMaHIO¥ mpepBEIBaHUA). B MyJIbTUIIPOTPAMMHBIX CHCTEMAaX
POJIb 3TOM KOMaHIbI CKPBITA OT MMPUKJIAAHBIX IIPOrpaMM OJaroma-
pa uHTepdeicy CUCTEMHBIX BBIBOBOB.

Humepgeiic cucmemnvlx 6bL30606 COLEPIKUT IIPOLENYDHI,
IOCTYITHBIE MAJII BBI30Ba IPOrpaMMaMM, PACIIOJIOKEHHBIMU BHE
saapa, a TaK:Ke HMOAIIPOTrPaMMBI, PACIIOJIOKEHHBIE BHYTPU SApa U
HEeJOCTYIIHBIE JIJIS TaKOro BhI3oBa. IlepBhle mpoIeayphl MPUHATO
Ha3bIBATh «3aIVIYIITKaMMU», U OOBIYHO 9TU MPOIEAYPHI 00beanHe-
el B DLL. Jlya BBIBOBa «3aTJIyIIKU» IMIPUKJIALHAS IporpaMma
HCIIOJIB3YyeT 00bIunyio KoMaHay call (Bei3oB mpomenypsr). ITocie
TOTO KaK TpebyeMas «3arjayIIKa» BbI3BaHa, OHA CaMa IIePeKJII0Ya-
er IIII B mpuBUIErnPOBAHHBLIN PEKUM, HCIIOJNB3YSA KOMaHAY int
UJIW JMpP, U OZHOBPEMEHHO 3aIlyCKAaeT CKPBITYIO HOAIIPOTrPaMMY
siipa, BBITOJHAMOIIYI0 KOoOpAuHAIMOHHBIe GyHKIUK. CyTh 8THX
(GYHKIIHI CBOAUTCA K TOMY, YTO B COOTBETCTBUU C IMPUHATHIMU
rmapaMeTpaMu BbI30Ba (KaK U Jo0asd Apyrasd IpoIeaypa, «3aryIl-
Ka» IIoJIyYaeT ITapaMeTpPhI) OIPeesseTcs II0CJIeI0BATEIbLHOCTh
BHYTPEHHUX IIPOILIEAYDP SAApa, MOJJIEKAIINX UCIIOJHEHUIO.

Ilocome Toro KakK IMOCIEAOBATEIBHOCTH BHYTPEHHUX IIPOIEAYD
siTpa 3aBepIlieHa, «3arJyIlKa», BO3MOKHO, BO3BPATUT yIIpaBJie-
HHUe B MIPUKJAAHYIO mporpaMMy. Takoil Bo3BpaT BBINIOJHSAETCA B
TOM CJIyYae, €CJM BBIHNOJHAEMBIN CHUCTEMHBIM BBLI3OB SBJISETCS
cunxpornbvim. IIpy acuHXpoOHHOM cCUCMeMHOM 6bL306€ IPUKIIAL-
Hasg IporpaMMa He OOJIKHA KIATh 3aBepPIIeHUs 3aIIPOIIeHHOMN
paboTHI Aapa, 1 MOITOMY CPa3y Ke IOocJje 3aIycKa CKPBITOM ITof-
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IIPOrpaMMBbl AAPA «3arjyIIKa» BO3BPAIAeT YIPaBJIEHNE B BbI3-
BaBIIIYIO ee IPOrpaMMy.

O0paTtuM BHUMAaHUIE, YTO QYHKIIUU IMOACUCTEMBI BBOAA/BEIBO-
Ia, a Tak:Ke (PYHKIIMU yIpaBJeHUA anlapaTypoll He ZOCTYIIHBI
JLJIS HETIOCPEACTBEHHOTO UCIIOJIE30BAHUA B IPUKJIAAHBIX TPOTPaM-
Max. JTO MPUHIIUIHAJILHO OTJINUYAET MYJbTUIIPOTPAMMHYIO CHC-
TeMy OT OJHOIIPOTPAMMHOII, B KOTOPOI BCe 3TH (PYHKIIUU JOCTYII-
HBI B JIIO0OH IIporpaMMe.

PaccmorpenHass yKpyImHEeHHAs cXeMa MpPUCYIIa He TOJbKO
UNIX, HO, ¢ HEKOTOPLIMHU OTJIUUYUAMU, U APYTUM MYJIbTUIIPOT-
pamMuBIM cucTemMaM. OCHOBHOe pas3jimuye 3Iech 3aKJIOUYAETCS B
pacmpeneseHUn QYHKIIUNA MEXKAY AAPOM M BHEITHMMU IIPOIecca-
Mu. B mpyroit Momesnn onepamuoHHBIX CHCTEM, Ha3bIBAEMOII MOe-
JIBI0 «KJIMEHT-cepBep», 3HaUMWTeJbHas YacThb QYHKIUH sSapa Ie-
penaercss BHEITHWM IIPOIlECCaM, TO €CTh AeMOHaM. Temephb 3TH
JIIeMOHBI CTAHOBSATCS cepBepaMu, IpeaHA3BHAUEHHBIMHU AJIs 00CTy-
JKUBAHUSA OTPUKJATHBIX TpoIlieccoB (KJumeHTOB). Ilia mosmyueHmsa
CHCTEeMHOT'0 OOCHIYy:KMBAHUSA IPOIECC-KJINEHT MOCHLIAeT coolIIe-
HIe CePBEepPY, UCHOJIb3Ys AAPO KaK «mouTy». ITociae Toro Kak Tpe-
Oyemasa cucrteMHas (PpYHKIIMSA BBITIOJHEHA, CEPBEP IIOCHLIAET OT-
BETHOE COOOIIeHUE, TaKyKe IOJb3YSCh «IIOUTOBLIMU» YCIYTaMU
sanpa. IIpu ncmonb30BaHMY JaHHON MOJENHN SIIPO BBITIOJHSET JIUIITH
Ham0oJIee YacTo UCIOJIb3yeMble PYHKIINY, K KOTOPBIM OTHOCSTCS,
HaImpuMep, mepemaua cooOIeHN Me:KIY IIpolleccaMu MU o0pa-
O0orxa mpepriBaHUil. Takoe AAPO DPUHATO HA3BIBATH MUKPO-
adpom. 3ameTuM, 4TO peanmuadarusd fanHoi mogeau OC BoaMoKHA
0e3 u3MeHEeHUA IPOrPpaMMHOTr0 MHTepdeiica CUCTEMHBIX BHI3OBOB.
st TOr0 MOCTATOUYHO MOPYUYUTH HOCBHLIKY COOOIIEHUA AJIS CEp-
Bepa paHee YIOMAHYTOI MpOIleAype — «3arayIIKe». Ira Ke
IIPOIeIyPa MOYKET BBITIOJHATH IPUEM OTBETHBIX COOOIIIEHUH cep-
Bepa KJIHEHTY, KOTOPBIil, TaKUM 00pa3oM, He 3aMEeTUT 3aMeHy
mopenu OC.

Hpyroe npuanunuaitbHoe oranune Aapa UNIX or HEKOTOPBIX
apyrux OC cocTouT B TOM, UTO AAPO Pa3AesAETCS BHEITHUMU
mapaJLIeJIbHBIMU IIPOIleccaMy mocJjenoBaTesbHO. To ecTh 10 Tex
IIOp, IIOKAa SIAPO 3aHATO O0CTY:KMBaHMEM KAaKOTI'0-TO KOHKDPETHOTO
Imporecca M 9TO OOCIy:KMBaHUE He 3aBEPIINTCS, OHO HE HAUHET
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o0cay:KrUBaHNe HUKAKOTO IPyroro mpoiecca. IIpu aTom Ha BpeMs
CHCTEMHOT'0 O0CJIY:KMBAaHUA IIPOTpaMMa fapa <IOACOeTUHIETCI»
K IPUKJAIHON IporpaMMe Ipoliecca, He 00pasys HUKAaKOT0 HOBO-
ro mporiecca Axpa. Peanmsamus TaKOTo IMOAXoAa 00ecrieunBaeT
IIEJIOCTHOCTh CUCTEMHBIX HAHHBIX Spa.

3amerum, uto aapo UNIX mmeeT HECKOJIBKO CBOMX BHYTPEH-
HUX IPOIIECCOB AApa, HO 3TU IIPOIECCHI BBHITIOJNHIIOT 00IIIeCCTEeM-
Hble (QYHKIIMM, He IPUHUMAS HEIIOCPEICTBEHHOI'0 YUACTUSI B BBI-
TIOJTHEHUU CUCTEMHBIX BBI3OBOB. [s1s1 cpaBHeHus, B Windows-NT
OCHOBHOE€ CHCTEMHOEe 00CJIYKUBaHNE MPUKJIATHBIX IIPOIIECCOB BhI-
TIOJIHSIOT IIPOITECCHI SApa, KOTOphle, TAKUM 00pasoM, SBJISIOTCS
cepBepamu. Ilogo0Has Bugon3MeHeHHAS MO eJb KKJINEeHT-CcepBep»
TpebyeT MeHbIIe mepekaouennit 111 13 omHOTO PerkuMa B Jpyroi
II0 CPABHEHUIO C KJIACCUUECKON MOJEJNBI0 <KJINEHT-CEPBED».

Mogens «KJIMEHT-CepBEP» MPUMeHsSeTCA He TOJBKO AJs opra-
HU3AIUU ONEPAIMOHHBIX CHUCTEM, HO W JJIS Peaju3allii pacipe-
IeJIeHHBIX IPUKJIATHBIX mporpamMm. IIpmMepoMm Takoil pacmpene-
JIEHHOM IIPOrpaMMHI sBJIsteTcs mporpamma rlogin (cm. mogpasz. 3.1).
151 BEIMOJTHEH M paclIpefieIeHHBIX IIPOrpaMM TPeOyeTcs: IIOMOIITh
co cropousl OC, KoTOpasA AJs TOTO AOJKHA OBITH ceTeBoii. Pac-
cMoOTpeHHAas BuIIIe o0Ias cTpykTypa OC MoikeT OBITH MCIIOJIb30-
BaHa U JJIS peaju3alii CeTEeBON ONepPaIrOHHON CHUCTEMBI.

3.4. CTpyKTypa ceTeBOM
onepayuoHHON CUCTEMbI

Kparkoe ompeznenenue: cems nepedasu 0GHHbLX — COBOKYII-
HocTh OBM, cBA3aHHBLIX KaHajJaMH Ilepefavyy JaHHBIX. B obirem
cilydae Takas CeThb HYsKHA JJIS TOTO, YTOOBI MPHUKJIAZHAS IIPO-
rpaMMa, BBIMIOJHSAMOINAsICA Ha ogHoii IBM, morJya Mcmoab30BaTh
pecypchl (ammapaTHble, IPOrpaMMHBIE U TH()POPMAIIUOHHBIE) ADY-
roii O9BM. Ilpu sTomM moa OPUKJIAZHBIMU IporpaMMaMu OyaeMm
MIOHMMATD He TOJbKO COOCTBEHHO HMPUKJIAAHBIE IPOTPAMMbI, HO 1
cucTeMHBIe 00pabaThIBAIOINe MPOTPaMMbl, HAIpUMep YTUJIUTHI
(BcmomHmM, uTo OC He OTJIMUaeT CHUCTeMHBIe 00pabaThIBaIOIIVe
IIPOrPaMMBbI OT OOBIUHBIX HPUKJIATHBIX IIPOrPAMM).
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JIo0oe ceTeBoe B3amMOJeliCcTBUE IIPeAIIOaraeT ydacThe ABYX
yIaJeHHbIX APYT OT APyTra MpOorpaMM:. KJIMEHTCKON W CepBepHOIL.
Knuenmcrxasn npozpamma nejaer 3ampoc Ha MOJyUEeHUE VIATIeH-
HOTO pecypca, a cepéepHas npozpamma BBHITIOTHSIET MOJYUeHIEe
U WCIIOJb30BaHMe 3allpallinBaeMoro pecypca. Jlaiee OymeMm Ha3bl-
BaTh IBM, cozep:kalnyio KJIMEHTCKYIO IPOTPaAMMY, Y3A0M-KAU-
enmom, a 9BM, cojepskalyio cepBepHYIO IIpOrpaMMy, Y3A0M-
cepgepom. B cocraB sr000ro M3 3THUX Y3JI0B BXOAUT cemesasn
OonepayuorHas cucmema, KoOTopas MOXKeT pacCMaTPUBATHCS KaK
pacitupenue obbIuHOM JokaabHONM OC.

IIpukjaagHbIe TPOTPAMMBbI, BHITIOJHAEMBIE B CETH, MOYKHO Pas-
[IeJIUTH Ha JIOKAJIbHBIE U paciipeesieHHble. PacupeeieHHbIe IPO-
rpaMMbI pa3pabaThIBAIOTCS CIEIUAIbHO AJIS BHIIOJIHEHUSA B CETH.
IIpuMmepoM TaKoii IIPOTPAaMMBI SBJISETCA PACCMOTPEHHASA B IIOJ-
pasxn. 3.1 mporpamma rlogin. IIpyrumMm nmpumMepaMu SABJSIOTCS
pacupenenenabie CYB]I, a Tak:ke ceTeBble urpel. Kaxxgas Takasa
IIporpamMMa COAEP:KUT CePBEPHYIO YacTh U OAHY WU HECKOJILKO
KJMEHTCKUX YacTeli, PaclIoJ0KeHHBIX B Pa3JUUYHBIX y3JaX CEeTH.
B oTsimume oT JIOKAJIBHON peanusanuy MOIENIN «KJIHNEeHT-CepPBepP»,
yIajeHHble MOIYJHN PaclipelesieHHON IporpaMMbl HAXOJATCA Ha
pasubpix 9BM, u, ciaemoBaTelbHO, AJA Iepefaun WHMOpMAIUMT
MeKIy HIMU He MOTYT MCHO0JIb30BaThcs ob1ue obsactu OII. Exun-
CTBEHHBIM CIIOCOO0OM HHMOPMAIIMOHHOTO OOMEeHa MEXKIY HUMH
SABJIAETCS WCIOJb30BaHue MH(GOPMAIIMOHHOTO KaHaJja, BBIOJIHS-
IOIIIeTo Iepegavyy coobimeHuit (cM. moapasn. 2.5).

Tak KaK KJINEHTCKAs U CepBePHAs YacTH paclipeleeHHOM Ipo-
rPaMMBbI BHIIOJHSIOT 00IIIyI0 PaboTy, TO 9TU ABA MOLYJISA JOJIMKHBI
«00IIaThCA» Ha HMOHATHOM MM obouM sA3bike. HBIMU cloBaMu,
OHM IOJIXKHBI BBIIOJHATHCSA COTJIACHO OOIEMY ajJrOpuTMy B3awu-
MofelcTBUS. BCIIOMHMM, UTO aJITOPUTM B3aMMOAEHCTBUSA ABYX
cocelHUX MOJAYyJiell HagpIBaeTcs unmep@eiicom. Tak kak yganeH-
Hble KJWEHT U CcepBep He MMEIOT 00Ieil IpaHuIlbl, TO IIOHATHE
uHTepdeiica MeKIy HUMU He MMeeT CMBICa. ITO IIOHATHE 3aMe-
HSeTCSA HMOHATHUEM NPOToKoJa. IIpomokon — ajroputM B3amMo-
IeHCTBUA MOAYJEeH, yIaJeHHBIX APYT oT apyra. IIpoToxos B3au-
MOZeNCTBUS KJIMEHTCKOM M CepBEpHOIl uacTell paclipeaeleHHOI
IPOTPaMMEI OyJeM HA3BIBATH JaJiee NPUKAAOHBLM RPOMOKOLOM.
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ITogobHO muTepdeiicy, TPOTOKOJ MMEET CTATUYEeCKYI0 UM IAWHA-
MuYecKyio uactu. Cmamuxa npomoxonia OMNCHIBAET COCTaB U
CTPYKTYPY HMH(POPMAIMOHHBIX KOHCTPYKIIHM, KOTOPBIMH MOTYT
00MeHMBAaTHCA MAPTHEPHI 10 AUaIory. /JTuHAMUKa npomoKona per-
JIaMEHTHPYeT HOPAA0K BBIAAUMN STUX KOHCTPYKI[UI OTHOCUTEIHHO
IPYT Apyra W, BOSMOXKHO, BO BpeMeHU. B 3aBHCUMOCTH OT peasiu-
3aliy NPUKJIAJHOTO TIPOTOKOJIA B pacIpeesieHHOH IIporpamMMme
CYILIECTBYIOT JBa OCHOBHBIX IIOAX0Ja K pa3paboTKe KJIMEHT-cep-
BEPHBIX IPEIJIOKEeHUH.

B mepBoM M3 MOAXOJ0B CTAaTHKA M AUHAMHUKA MPUKJIAITHOTO
MIPOTOKOJIa paciIpee]eHHONH IPOrpaMMbl Pean3yIOTCs ee paspa-
0oTunMKaMu 0e3 MCIOJIb30BaHMA KaK0ii-TO 0CO00M IIOMOIIM CO CTO-
POHBI CHCTEMHBIX IIporpaMM. EauWHCTBeHHAs TOIIOJHUTEJIbLHAS
IIOMOIIlb, KOTOpasi TpeOyeTcs MPHU BBIMTOJHEHUN PACIpeleeHHOM
mporpaMMebl ot ceteBbIXx OC, — mpemocraBieHue el mHpOpMAII-
OHHOTO KaHaJja, BHIIOJHAIOIIEro Iepefavy yaaJeHHBIX COoOIIe-
Huii. JlomycTuM, U4TO TaKO! KaHaJ IpemocTaBiseT Moayab OC —
mpancnopm coobuenuil (puc. 22). Peanusamus 3Toro MozmyJis
BBIXOJUT 34 PAMKHU JAHHOTO Kypca, W [JiA HAaC BasKeH JIUIIb TOT
dakT, 4TO MOAYJh TPaHCIOPTa obeclieurBaeT mepenady cooOIe-
HUuS TpebyeMOoMY yIaJIeHHOMY IIPOrpaMMHOMY IIPOIIECCY.

Bropoit mogxom K peanausaliy pacIIpegeeHHON HPOrpaMMbI
HasbIBaeTca YyodanieHHbiMm 6bL3060Mm npouedyp — RPC (remote
procedure call). B saTrom mogxone mpukJaagHas IIporpaMMa OCBO-
00sKIeHAa OT BBIMTOJHEHUS IMPUKJIAIHOTO IIPOTOKOJIA 34 CUET TOrOo,
YTO KJAMEHTCKAas YacTh HPOTPaMMbl BBIIOJIHSIET HYKHbBIE el Ioj-
MIPOrpaMMbI CEPBEPHOM YacTH, MUCIOJb3YSA OOBIUHBIE JOKAJIbHbIE
BBIBOBEI IIPOIIEAYP € MoMOIbi0 KoMaHAbl call. 9To He osHauaer,
YTO IPUKJIATHOI IIPOTOKOJ TEIleph BOBce He Hy:keH. IIpocTo aToT
MIPOTOKOJI BBIHOCHUTCS 3a IIpelesbl MPUKJALHON MPOrpaMMbl U
BBITIOJIHSETCSA BBI3BIBAEMBIMY €10 CUCTEMHBIMH IOAIPOTPaMMaMuU
(puc. 23).

IIpu mpoexkTUpOBaHUYM pacIpeeJeHHON IPOorpaMMbl IPOU3BO-
IWUTCS paclpefesieHne ee MOAIMPOrpaMM MeKIYy KJINEeHTOM U cep-
BepoM. Bce mporienypsl cepBepa, KOTOpbIe MOTYT IIOTPeOOBATHCS
KJIWEHTY, HyMepyTCA, U IJIA KasKIOW M3 HUX CO3ITAIOTCS ABe
MIPOIleAy PI-3aTJIYIIKK, OJHA 13 KOTOPBIX MOACOENUHSIETCA K IPO-
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rpaMMe-KJIUEHTY, a Ipyras — K cepBepy. Takoe CBABLIBAHUE BhI-
TIOJTHSETCSA WJIM CTaTUYECKW, WM AUHaAMUYecKu. B mepBoM ciy-
yae 3arayIllka SBJISEeTCS MOAYJIeM OOBIUHONM OuOJIMOTEeKM, a BO
BTOpOoM — MoxyJem DLL.

% ITonws3oBaTenb

IIpuxnagHoi
IIpuknanuas [IPOTOKOI IIpuknanuas
OPOrpaMMa  fe--mmmmmmmm- S- --------- IporpaMma
(RJIMEHT) (cepBep)
CereBasz |  \ T Cerenan
oC oC
JlokanbHas TpaucmopT Tpancmopr JlokanbHas
oC COO00IIIeHI I coo0IIeHmit 0oC
A A A
A A4 Y
Iy CeTb mepenauu JaHHBIX Iy

Puc. 22 — BrimostHeHMe pacipeeIeHHON IPorpaMMbl B CeTU

HomycTuM, 4TO B IporpaMMe-KJINeHTe TpedyeTcs BBIZBATh Ka-
KYIO-TO yAaJIEHHYIO IPOLEeAYyPY, IPUHAIKAIIYI0 IIPorpaMMe-cep-
Bepy. Torga KJaueHT BHI3BIBAET CBOIO JIOKAJBHYIO IPOIEAYPY-3ar-
JIYIIIKY, UMEIOIIYI0 TOYHO TaKo# ke uHTepdeiic (MMa IpoIeayphl
¥ COCTAB IIapaMeTpPOB), KaK 1 HACTOAIIAs yAaJeHHas Ipolleaypa.
Hajee sarayika IIpeacTaBJseT IIOJYYeHHbIE €0 ITapaMeTphl B
CTaHIapPTHOM BH/E U IepeJaeT UX, a TaKsKe CBOM HOMED B CHCTEM-
HYIO IPOIEAYPY, OTBETCTBEHHYIO 3a PeaIus3alluio MPUKJIALHOTO
IIPOTOKOJIA. ITa IMPOoIeaypa OIIpeaesseT CeTEeBOI aapec CepBePHOI
YacTH IPUKJATHON IPOrpaMMbl M OTIPABJSET II0 3TOMY aapecy
coobmrenre (C MOMOIIBI0 MOZYJIS TPaHCIIOPTA), COAepIKaIlilee
HOMep TpeOyeMoii ImpoIeAyphl cepBepa M 3HAUEHUS ee BXOMHBIX
ImapamMeTpoB.
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% ITonp3oBaTesb

Ilpuknangnasa Ilpuknangnasa
mporpamMma mporpaMma
(ryueHT) (cepsep)

4

IJ: IJ:
ITpouenypa— ITpouenypa—
3arJIymIKa 3arJIymKa
¢ IIpuknagroit i

IIPOTOKOJI
Peanuazanua [ _______ _S ______ | Peanusanus
IIPOTOKOJIA IIPOTOKOJIA

CereBas CereBas

oC 0oC

JlokanbHas | | Tparcnopr Tpascnopr JlokanbHas
(010 coob1IeHmi coo0mienuii (010

Iy CeTb mmepemauy JaHHBIX Iy

Puc. 23 — Pacnopepenennas mporpamMma
C yIaJeHHBIM BBI30BOM IIPOIEIYP

B ysiie-cepBepe MOAYJIb TPAHCIIOPTA IIepemaeT MOJyUYeHHOe CO-
o0IIeHMe IPOIleAYPe, OTBETCTBEHHON 3a pearns3aruio IPUKJIaIHo-
ro MPOTOKOJIa, KOTOpas IO HOMepy IIpOoIleAyphl cepBepa olpese-
JisgeT TpedyeMylo 3aTJYIIKy X WHUIMHPYeT ee. Jlajee sariyIinka
mmpeoOpasyeT MoJyudeHHbIe HapaMeTPhl B OOLIUHLIN (pOopMAT U BEI-
3BIBAET 110 UMeHHU (¢ MoMoIIbio KomMaHakl call) HacTosmyio mporie-
Iypy cepBepa. Korga ara mporieaypa 3aBepIInTCs, 3aTJyIIKa II0-
JIYUUT ee BBIXOJHBbIE IapaMeTpbl M IMepefacT UX B IMPOLEAypPY,
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OTBETCTBEHHYIO 34 IPUKJIAJHON IPOTOKOJI, AJ IepeJaun B y3el
KJIMEeHTA.

B ysiie KimeHTa mOJIyYeHHbIe BBIXOJHEIE ITIapaMeTPhl OCTYIIA-
IOT B 3aIVIYIIKY, KOTOPAasi, BO3Bpalllasd YIIpaBJIeHNEe B IIPOrpaMMy-
KJUEHT (C IOMOIIBI0 MAITWMHHONW KOMAaHABI ret), ogHOBPEMEHHO
IepeJaeT B Hee 1 9THU IapaMeTphl. B pesyibraTe mporpaMma-KJIm-
€HT MMeeT JeJI0 TOJbKO CO CBOell JIOKAJNbHOI 3ariyIlKoii, He 3a-
Meuasi BCe Ollepaluy II0 B3auMOo/eicTBurIo ¢ cepepoM. HecmoTrpsa
Ha TO YTO IPOIleAyPhbl, OTBETCTBEHHBIE 34 IIPUKJIALHOM IIPOTOKOII,
SABJISIIOTCS CUCTEMHBIMY, OHU He ABJA0TCA yacThio OC, a moxacoe-
OIUHAIOTCA K YacTaM MPUKJIALHOM IporpaMMsel (KJIHNEHTY U cepBe-
py) xKak moxyau DLL.

HoBrle Momyiu HOJKHBI OBITH BKJIIOUEHEI B ceTeByio OC B ToM
cyuae, KOTia OHa 00CIyKMBAaeT JIOKAIbHbIE (HepacIIpeleeHHbIE)
MIPUKJIAJHBIE IPOrpaMMbl. PaccMOTPUM HECKOJIBKO IPHMEPOB Ta-
KX [MPUKJIAIHBIX IPOrPaAMM WM HCIIOJb3YEeMbIX MMM VIAJIEHHBIX
pecypcos:

1) momycTHM, UTO IMOJIH30BATENA HHTEPECYET COAEPIKIMOe Mar-
HUTHOTO AHCKAa, IpUHaAIe:xkaIero yaamensaon IBM. B atom ciy-
yae B KAUecTBe IPUKJIAJHON IMPOrpaMMbl MOMKHO PacCMaTPHUBATH
yruauty 1s (B8 UNIX) uiau dir (B MS-DOS), a B KauecTBe ygajieH-
HOro MH(OPMAIIIOHHOI'0 Pecypca — COAePKNMOe KOPHEBOI'0 Ka-
TaJIora COOTBETCTBYIOIIEr0 MATHUTHOTO OUCKA;

2) ecJsiu TTOJIb30BATEIb X0UET PACIeUaTATh COAEePIKIMOe CBOETO
TEeKCTOBOro (haitljia Ha MPUHTEpe, CBIBAHHOM ¢ yaajeHHOU OBM,
TO B KAUecTBe IIPUKJAJHON IPOrpPaMMEI BBICTYIIAET YTUJINTA IIe-
yaTH, a B KAUecTBe YAaJIeHHOr0 alllapaTHOro pecypca — IPUHTED;

3) mycTh II0JIb30BATEIb X0UeT BLIBECTH TEKCTOBOE COOOIIeHUe
Ha sKpaH, IpuHaaide:Kkamuii gpyroir 9BM. B sTom cayuae B Kaue-
CTBe IMPHUKJIATHON IIPOrpaMMEI MOXKHO PacCMaTPUBATH IIPOCTYIO
YTUJINATY, BBHIMOJHSIOI[YIO II€PEHOC CUMBOJIBHOM CTPOKH C KJIABU-
aTypel Ha sKpaH. IIpu 5TOM sKpaH SBJAETCA YAAJCHHBIM Aallia-
PaTHBIM PECypPCOM.

Bo Bcex mpuBe[eHHBIX IPHMEPAX IPHUKJIASHAA IPOrpaMMa Impe-
CTaBJsIeT co00i OOBIYHYIO JIOKAJBLHYIO IPOrPaMMy, He IIpeaHa3Ha-
YeHHYIO IJS CETeBOTO0 WCIIOJNb30BaHUsA. Kpome TOro, KasKIaoi
JIOKAJIBHOH IporpamMmme Tpedyercs: BBIIOJIHUTL KAKKMe-TO OIepaIliu
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¢ yIajmeHHBIM (aitsioM (YCTPOMCTBO BBOAA-BBIBOIA — TOXKe (haiii).
s Toro uroOBI mMOg00HAA JIOKAJTbHAA IIPOrpaMMa MOTJIa IOJY-
YUTh JOCTYH K yAaJeHHOI (paiimoBoii cucteme, cereBas OC moimxk-
Ha COAEP:KaTh MOAYJIM, 00eCIeUrBAIOIIe B3aNMOIECTBIE MEK-
Iy HUMU. B 3aBUCMMOCTH OT TOTO, KaK Peaju30BaHbI 3T MOAYJIH,
OyzmeM pasandaTh nBa ciiocoba peanusariuu cereBoit OC. B mepsom
M3 3THUX CHOCO00B 00a MOAYJid, 00eCIeUMBAIOIINX CEeTeBOe B3au-
MopelicTBre, BXomAT B cocTas Aapa OC. Taxk Kak B JaHHOM MeTOe
VUUTBHIBAIOTCA OCOOEHHOCTH peasmsaiiuy (pamiIoBOi CHCTEMBI, TO
OH OyZeT pacCMOTPEH HOo3:Ke B moapasz. 6.3.

Hpyroii crtocod peanusanuu ceteBoit OC mpeamosaraeT, 4To o
KpaiiHell Mepe OAWH M3 B3aUMOAEMCTBYIOIINX CHUCTEMHBEIX MOIY-
Jei maxoauTtcsa BHe aapa cBoeit OC. Ilpu sToM B KauecTBe TaKOTro
MOZYJsI B y3Je-KJIUEHTe NCHOJb3YeTCsA YIIPAaBJIAIOIIAS MOAIPOr-
paMMa — peaupeKTOpP, a B yaJie-cepBepe — IIPOIlecc-cepBep
(puc. 24).

Pedupexmop — mopmporpamma ceteBoit OC, BHINOJHAIONIAA
00paboOTKy TeX CHUCTEMHBIX BBI3OBOB M3 IIPUKJATHBIX IPOTPAMM,
KOTOPBIE TPeOYIOT BBHITIOJHEHUS oleparuii ¢ (gaiaamu (B TOM YKC-
Jie ¥ C yCTpoiicTBaMu BBOJla-BhIBOAA). Eciu (haiij, yIIoOMaHYTHIA B
JIAHHOM BBIBOBE, SIBJISIETCS JOKAJIBLHBIM (HAXOAUTCS B TOM JKe y3JIe),
TO CUCTEMHBIN BHISOB HAIIPABJISETCS AJIS BLIMIOJTHEHUS B CBOIO JIO-
kanbHy!0 OC. Eciiz TpeOyeMblii paiiy HaXOAUTCSI B KAKOM-TO IPY-
TOM y3Jie CeTH, TO PeIUPEKTOP IOCHLIAET B 3TOT Y3€JI COODIIeH1e
IJs1 cepBepa (hafIoBOM CHUCTEMBI ¢ TPOCHOOU BBITIOJHUTL Tpedye-
MYIO OIlepaIuio.

Peanusamusa pemupeKTopa 3aBHCHUT OT Tumna JokaabHoit OC.
Hampumep, B cpege MS-DOS penupeKTop MOMKET ObITH peaJinio-
BaH B BHUJE PE3UJIEHTHOIN IITPOTPaMMBbI, II€PeXBATHIBAIOIIEH CHC-
TeMHBIEe BBIBOBHI (IIPOrPAMMHBIE ITPEPHIBAHMA), TPEJHA3HAUEHHbBIE
IS MHUIAUPOBAHUSA (aiiaoBoii moacucTeMbl. Ecau JoKaJIbHON
OC aBaserca UNIX, To pegupeKkTop MOKeT OLITH PeaJn30BaH KaK
mogmporpaMma sAapa, 3alycKkaemMas u3 mHTepdeiica CUCTEeMHBIX
BBIBOBOB IIPHU IIOCTYILJIEHUH 3ampoca Ha pabory ¢ daiimamu. [Ipnu
9TOM, KaK UM APyTrue HOAIPOTrPaMMEI AAPA, PEAUPEKTOD IIOCOEIM-
HfAETCA K IporpaMMe IIpoIlecca, BHIJABIIETO CUCTEMHBIN BHISOB.
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% ITonp3oBaTenb
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Ilpuknaguasa
mmporpamMmma

CereBas
oC Penupexrop
JlokanwHasA Tpaucmopt Tpaucmiopt JlokanpHasA
oC coo0ITTeHn Co00ITTeHn T oC
A
A A4 A
Iy CeTb mmepegaum JaHHBIX Iy

Puc. 24 — CereBoe obciy:KuUBaHUTe
JIOKAJILHOUN IPUKJATHON IIPOrpPaMMBbI

Cepeep (paiinosoii cucmembl — mporiece (JeMOH), IpegHa3HA-
YeHHBIH AJISI BHIMOJHEHUA YAAJeHHBIX CUCTEMHBIX BBIBOBOB. OTOT
MIPOIleCC MHUIIUUPYETCA MPU MOCTYIJIEHNU COOOIIEHUS OT KaKo-
r'o-TO yIaJeHHOro peauperTopa. Tak KaKk IPaBOMOYHOCTE OIepa-
nuit ¢ ¢aiimaMu 3aBUCUT OT MMEHHU II0Jb30BATeNsd, TO 3TO UM
SABJIAETCS IIPEeIMETOM OOCY:KIEHUS Me:KAy PeIUPEeKTOPOM U Cep-
Bepom @C. VIMeHHO OT STOTO MMEHU cepBep OyIeT BhIZABATh CHU-
CTEeMHBIE BBI3OBBI AJsA (haiJIOBOM IIOACHUCTEMEI CBOEH JIOKAJNILHOM
OC. IlonmyueHHBIe PE3yJIbTATHEI B BUJE COOOINEHUN OyAyT IIepechl-
JIaThCS PeIuPEKTODY.

PenupexkTop u cepBep «0OecemiyroT» APYr C APYrOM B COOT-
BETCTBUU C HEKOTOPHIM MHPUKJALHBIM MIPOTOKOJOM. OTO MOIKET
MIOKa3aThCAd CTPAHHBIM, TaK KaK 00e 3T IIPOrpaMMBbl SIBJISIOTCS
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CUCTEMHBIMY, a PeIUPEKTOP AarKe IPUHANJIEKUT Anpy. [Ipuunna
ATOTO 3aKJIIOYAETCAd B TOM, UTO B JAHHOM CJIydYae TEPMHUH KIIPU-
KJIAJHON» 03HAUaeT «HECeTeBOI», a 9TO MOoApasyMeBaeT Heydac-
THEe JAHHOTO MPOTOKOJIA B TPAHCIIOPTUPOBKE MH(POPMAIINHY TIO CETH.

B paccMoTpeHHO BBIIIE cXeMe IIPeAIIoIarajoch, YTO KOHKPeT-
Hasg OBM aBisercs niam y3JIOM-CEPBEPOM, WX Y3JIOM-KJIHMEHTOM,
YYACTBYIOIIINM B peaJi3aliiil OSHON M3 TpeX cXeM B3auMOIei-
CTBUSA yIAJEHHBIX IIPOTPAaMMHBIX IIPOIIECCOB. B melicTBUTEIbHOC-
TH OAWH U TOT K€ y3eJ MOKEeT BBITIOJNHATh GYHKIINYU 1 KJINEHTA,
U cepBepa, OOHOBPEMEHHO OCYIIIECTBJIAA KaK O0CHYyKUBAHUE «UY-
JKUX» MPUKJIAIHBIX IPOrpaMM, TaK W 00paIasich B CETh C IEJIbI0
00CIIy:KUBaHUS «CBOMX» IporpaMm. IIpm sToM pasjuuHBIE KJIU-
€HTBI U CEPBEPHI B JAHHOM y3JI€ MOTYT MCIO0Jb30BATh PA3HBIE CXe-
MBI CETEBOT'O B3aMMOENCTBUA.



4. MOOCUCTEMA YNPABJIIEHUA
NMPOLUECCAMU

HaHHas mofcHucTeMa 3aHUMAET ITeHTPaIbHOEe MEeCTO CPeau HOI-
cucteMm OC, BLIDOMHAS pas3auduHble QYHKIINU II0 00eCHIedeHUIO0
CYIIIeCTBOBAHUS IIPoIleccoB. B moapasn. 2.2 ObIJI0 IPUBEAEHO KparT-
KOe ollpeesieHre IIpoIlecca, COTJIACHO KOTOPOMY IIPOITECC eCTh OJHO
BBITIOJIHEHNE IIOCJeMOBaTeIbHON mporpamMmbl. Bojee mompobHOe
oIIpejiesieHVe. NPouecc — IOoCaefoBaTeIbHAA IIPOrPaMMa, PacIo-
JlaraioIasi OKpPysKeHueM, JOCTATOUHBIM JJIS CBOETO BBIMTOJTHEHM .
Oxpysrcenue npozpamms, 00pPa3yiOT CHUCTEMHBIE IIPOTPAMMBI U
CHUCTEeMHBIe CTPYKTYPbI JaHHBIX, 00CIYKHBAOIINE TaHHYIO IPO-
rpaMmy. Tak Kax 9Tu IPOrpaMMbl 1 CTPYKTYPHI JaHHBIX Peainsy-
0T BUPTYAJBHYIO MAIUHY MPUKJIAAHONA IIPOrpaMMBbI, TO MOYKHO
CKasaTh, YTO Mpoyecc — IocJeoBaTeJbHAA IporpaMma, 3arpy-
’KeHHas B CBOIO BUPTYAJIbHYIO MAIIIUHY.

4.1. CocTofsHUA npouecca

ABnsAsgch BaKHENIINM 00BEKTOM yIIpaBiaeHusa co cTopoubl OC,
IIPoIlecC MOYKET HAXOAUTHCSA B COCTOSHUAX, M300pasKeHHBIX Ha
puc. 25. IIpu sTom ayru 06003HAYAIOT IIEPEXOAbI MEKAY COCTOSHU-
SAMU, ¥ Ha Ayrax IPOCTaBJIeHbI IPUYUHBI IEPEXOA0B. ITH TPUYUM-
HBI OBIBAIOT ABYX THIIOB — CHCTEMHBIE BHI30BEI, BhITaBaeMble NN
IIPOIIECCOM-OTIIOM, UJIX CAMUM IIPOIIECCOM, U COOBITHSA, IIPOUCXO-
namue BHyTpH aapa OC u mpuBoAsAIIue K 3ayCKy KaKUX-TO MO-
IIporpaMm sapa.

CosmaHue mpoliecca BEITIOIHsET mporiecc-oreri. Hampumep, eciau
BEBI 3aITyCKaeTe KaKy-To IporpaMmy us KoMaHaHo cTpoku UNIX,
TO IIPOIIECCOM-OTIIOM fABJIsAeTcS TOT mpoiiecc shell, B gmasore c
KOTOPBIM BBI 3aIlyCKaeTe JaHHYIO mporpamMmy. I[as cosmanus HO-
BOTO IIPOITecca MPOIIECC-OTEIl NCIIOJb3YEeT CUCTEMHBIN BBIBOB

COBJJATB_ITPOIJECC (|i) (:a CH — fork),
rue ip — HOMEp HOBOI'O IIPOIlecca.
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(cam npouecc)
Cuznan om dpyzozo npoyecca

HHOOPMAILIUA 3ABEPIIIEHHA
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Puc. 25 — CocrossHusa mpoiiecca

B pesyibTaTe BBIMOJHEHUS SAPOM IePBOii (ashbl JAHHOTO CHC-
TeMHOI'0 BBI30BA HOBBIM IIpOIlecC OKasbiBaeTcss B cocToguum «Co-
3maH». ITO MEePexXOoAH0e COCTOAHME. MPOIECC YKe CYIIeCTBYeT, HO
elre He TOTOB K 3aIyCKYy.
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B pesyabraTe BTOPO# (hasbl BHIMOJHEHUS CHUCTEMHOT'O BHI30BA
IIPOIlecC OKasbIBaeTcsA B cocTosgHuU «I'oToB». B sTOM cocTosauum
OoH obsiamaer BceMu pecypcamu, 3a uckaiouenueMm IIII. B pesyuis-
TaTe BHIMIOJHEHUS MOAIPOrpaMMbl AApa, HasbiBaeMoi ducnemue-
pom, mporpaMMa IIpollecca HauWHAeT BHINOJHATHCA Ha III1.

Ecau ma mpoiieccope BBITIOJIHAIOTCA KOMAHABI CAMOM IPUKJIAL-
HOUM IIPOTrpaMMBbI, TO IIPOIECC HAXOAUTCA B COCTOSHUU «3amada.
ITOMY COCTOSTHHIO COOTBETCTBYET HaUMeHee IMPUOPUTETHOE COCTO-
sume annapatypsl I1I1.

Ecnu ouepegnas BeIMONHAEMAaA KOMaHAA IIPOrPaMMBbI €CTh WJIT
KOMaHia, IPUBEIIAasa K UCKIYEeHNIO (UCKIIYeHNEe — BHYTPEH-
Hee amnmapaTHOe IIpephIBaHMe), WU KOMaHIa CUCTEMHOI'O BBI30BA,
ro Ha I[Il HauWMHaAeT MCIOJHATHLCA COOTBETCTBYIOIIASA IOAIIPOT-
pamMma agpa OC. (HamomumM, UTO KOMaHAa CHCTEMHOTO BBI30BA
IIPEeACTaBJIAET CO00O¥ MM KOMAHAY IPOTPAaMMHOIO IIPEpPHIBAHUA
int, miu KoMaHAy Iepexojga jmp, Kakaasd U3 KOTOPHIX MAeJIaeT
nepexo Ha TOUKy Bxoza B Aapo OC.) B obomnx ykasaHHBIX cayda-
X WHUIuupoBanme moxmporpamMmbl aapa OC mpomsBoguTcs B
MHTEepecax Ipoliecca, u, 00jiee TOro, 5TO BHIMOJHEHNE CUUTAETCS
ero vactbio. IIpy BRIMOJHEHWM MOAIPOrpaMM fAApa amnmaparypa
IIII mHaxommTCsT B cAaMOM IIPMOPUTETHOM COCTOSHWH, & CaM IIPO-
IecC — B COCTOAHUU «SIapo».

IlepeuncieHHbIE BBIIIIE KOMAHABI IEPEX0A U3 COCTOAHUA «3a-
raua» B COCTOsIHME «SIapo» mpemHasHaUueHbI AJISA IIOJYUYEHHUS I10-
MOIIM OPUKJIAAHOU mporpammoii co cropoHbl OC. OueHb YacTo
aTa IMOMOIIbL He MOKeT OBITh OKasaHa AOCTATOYHO OBICTPO, TaK
KaK MIPUXOAUTCSA OMKUIATH 3aBEPIIeHUs OIepaIiyu BBOAa-BbBIBOJA
WK OXKUAATH OCBOOOKIEHUS pecypca, TpedyeMoro AJsS IIPOIOJI-
JKeHUs mporpaMMbl. B aToM ciiyuae mpoliecc IepeBOJUTCA B CO-
crosune «CoH» ¢ IOMOINBI0 BHYTPEHHEH IIOAIPOrpaMMbl sSApa
sleep, uroOn1 He 3aHUMAaTH GecmosesHo ITI1.

Korza ocBobo:kgaeTcss pecypc, KOTOPOTO OMKHUIAET «CHSIITHII»
IIPoIlecc, WJU 3aBEPIIAeTCsa OXKHUIAaeMas WM oliepalus BBOJa-
BBIBOZIA, BBINMOJHAETCSA BHYTPEHHSA IOoANporpaMma Aapa —
wakeup. OHa mepeBOIUT MPOIECC B COCTOAHME «I'0TOB», M3 KOTO-
poro oH OyzeT IepeBefieH BIIOCIENCTBUM AVCIIETYEPOM B COCTOS-
Hue «SAapo».
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IIpu 3aBepiIeHNN CHCTEMHOTO BBI30BA IIPOIIECC IEPEXOAUT M3
cocTosAHNA «fAapo» B cocToAHMe «3agaua», ecIu Ha SAHHBIA MO-
MEHT HeT 0oJjiee MPUOPUTETHOTO MIPOIlecca, HAXOMASAIIETOCS B CO-
croauunu «['otos». I[Ipu HaIMYMM TAKOTO IIPOIIECCa BBITIOJIHAEMbIH
IIPOIIECC MePEBOAUTCA AUcIieTdepoM B cocrosume «I'oroB». Ilepe-
rkarouerue 111 ¢ ogHOro mporiecca Ha APYTO¥Ml IPOU3BOAUTCS TUC-
neruepom mmyTeMm 3ameHbl Ha 1[Il ammapaTHOro KOHTEKCTa OJZHOTO
IIpoilecca Ha alapaTHBIN KOHTEKCT APYToro IIporecca.

IIpuuuHoO#i J1000T0 IEpexoma mpolecca 13 COCTOAHUS «SAmpo»
B cocTOAHUA «3amaua», «['oroB», «CoH» SIBJISETCS caM IIPOIecC.
Hukakoii gpyroii mpoiiecc He MOXKET BLIBECTH er0 M3 COCTOSHUS
«fAapo». UckaoueHNAMY ABIAIOTCA 00pad0oTUNKY Hauboaee Bask-
HBIX alllapaTHBIX IPEePLIBAHUM, BHIIIOJHEHNE KOTOPLIX HE MOMKET
OBITH OTJIOKEHO Jake Ha KOPOTKUI cpok. Ilocie 3aBepiiieHus 00-
paboTKM IIPepPLIBAHMS BBIIOJHEHNE IIPOIECCA IPOAOIMKUTCA OUATH
B cocrosaHuu «fapo». Bojsiee TOro, Bo BpeMs BBITIOJHEHUS 3TUX
00pabOTUNKOB IIPEePBAHHLIN MPOIECC HEe BHEIXOAUT M3 COCTOSHUS
«fAapo», Tak Kak 00pabOTUNKY IIPEePLIBAHUI BBITIOJHAIOTCA B €TI0
anmnapaTHOM KOHTEKCTe.

HamomuuM, UTO ImocjiefoBaTeIbHOE pasiesieHue Aapa IIporec-
caMM! IIPOM3BOAUTCS C IEJbI0 00ECIIEeUUTH I€JOCTHOCTH CHCTEM-
HBIX MaHHBIX aapa. OZHUM U3 CJIEACTBUN HAaHHOTO HPUHITUIA SIB-
JsieTcsa TO, YTO 3aMeHa IpoIlecca, BuImoausaemoro Ha IIII,
IIPOMCXOAUT dYallle BCEr0 IPU IEPeXojfie IIPOoIecca M3 COCTOSHUSA
«Sfapo» B cocrosiume «3amaua». I[pyrum caencTBUEM SBJISETCSA
HeoO0XOAMMOCTE COKPAIIeHUsS BPeMeHU HpeObIBaHUSA Mpoliecca B
cocrosgHuU «fapo». g aToro Tpedyercs ONTUMUIUPOBATH BhI-
TIOJTHEHUE CUCTEMHBIX (DYHKIIUI 10 BPEMEH! BBITIOJHEHUA.

Ilepexonsl mexxay coctogsHuaMU «['oToB», «3amaua», «dmxpo»
u «CoH» OyayT OPOAOI:KAThCA M0 TeX MOp, MOKa He OyAeT BBITIOJI-
HeHa moimporpaMma aapa exit. Oma Mo:keT OLITHL BhI3BaHA KaK B
pesyJabTaTe IMOJyYeHU s IIPOIeCCOM KaKOoro-To CUTHAJIa, HaIpuMep
SIGKILL, Tpebyoiiero saBepileHNUs IPoIllecca, Tak 1 B Pe3yJib-
TaTe BRIAAYM CAMOIl HPUKJIAJAHON IIPOrPaMMOIi IPOIlecca CHUCTEeM-
HOT'O BBI30Ba

3ABEPIIHTH_ITPOIIECC (|) (ma CH — exit),
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B pesyabTaTe BLIDOJIHEHUS MOAIIPOTPAMMEI fAApa eXit mporirecc
IMepexXoauT B cocTosume «3oMmMOm». B aToM cocTosHHUM mpoliecc
daKTHUeCKH y:Ke He CyIlecTByeT. Bce saHmMaBIIIMecsa UM pecyp-
ChI OCBOOOXKIEHEI, a €r0 JouepHUe IIPOIIECChl CTAHOBATCS A0oUep-
HUMH IIpoIleccaMu IIpoiiecca init, SBISIOIIETroca «IPapoOSUTeIeM»
Bcex moposkaaeMbIx mpoiteccoB UNIX. EnuHcTBEeHHBIN HEOCBOOOK-
IaeMbIl pecypc — OJHA CTPOKA B CCTEMHOI Ta0JUIle IIPOIIECCOB
proc, comep:kaIas KoJ 3aBepIIIeHus Ipoliecca 1 MHPOPMAIUIO O
sarparax Bpemenu IIII Ha ero BhIOSHEHUE.

CyiecTBOoBaHME IIPoIlecca IPEKPATUTCA IMOJHOCTHIO B PE3yJIb-
TaTe BRIAAYU IIPOIIECCOM-OTIIOM CHCTEMHOT'0 BEI30BA

HHOOPMALIUA_3ABEPIIEHHA (i, k) (na CH — wait),

rme ip — HOMED 3aBEPIIEHHOr0 AOUYEPHETO IIPOIIECcca;
k — Kox 3aBepIeHus mpoIecca.

{151 BBITIOJTHEHU S 9TOT'0 CUCTEMHOTO BBI30Ba OyIeT MHUITMHUPO-
BaHa IOoAHporpaMma sapa wait, Koropas BBIZACT HOMED 3aBeEp-
IIEHHOT'0 JOYEPHEro IIPOIlecca, ero KOJ 3aBepIIeHUs W YHUYTO-
JKUT COOTBETCTBYIOIIYIO CTPOKY B TaOauiie proc. Ecim Ha MOMeHT
BBIIaUM ATOT'0 CHCTEMHOTO BBI30Ba HOUEPHUII ITPOIIECC eIlle He 3a-
BEPIIIUJICSA, IIPOIECC-OTeIl MEPEeXOAUT B cocTosHUEe «COH», OMU-
Iasg YKasamHOT'O COOBLITHS.

B meroropsix UNIX-cucTemMax CyIeCTBYeT AOIIOJHUTEILHOE
cocrosHue mporecca — «Ocranos». B 9T0 cocTosHME mIPoIece me-
pexomuT n3 cocToAHuN «3amaua» uian «['oToB» B pesyJbTare I0-
crymieanda curaga SIGSTOP, BeIIaHHOTO APYTHMM IIPOIIECCOM,
miu curHajga SIGTSTP, BeimaBaeMoro B pe3yjbTaTe HaKaTUSA
KomMOuHanuu Kaasuiln <Ctrl>&<Z>, uau curmanos SIGTTIN u
SIGTTOU, sBnIgaBaeMbIX apaiiBepoM KJaaBuaTypbl. OO0paTHBIH
nmepexop us3 cocrossuua «OcTamoB» B cocTosgHMIe «['0TOB» IIPOM3BO-
IUTCsS B pesyJbrare nocrymieHusa curnaga SIGCONT.

4.2. CospaHue npouecca

B pesynbTaTe co3maHmsa mpoliecca JOJMKHO OBITh OPTaHM30BAHO
OKPY:KeHUe MPOorpaMMBbl, COCTOSAIIee U3 IePEMEHHBIX OKPYKeHUA
IpoIiecca U CJAeAVIOIIUX CTPYKTYP AaHHBIX aapa OC:
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1) ympaBaAoINell CTPYKTYPHI Proc;

2) yHOpaBJSIOIIENd CTPYKTYPHI USEr;

3) CTPYKTYPHI OTOOpAYKEHUS ITaMATH.

IlepBhie aBe CTPYKTYpPBI BMecTe 00pasyioT OJIOK yIpaBJIEHHUS
(meckpunTop) mporecca. CtpykTypa proc umcnoabayerca OC misa
BBITIOJTHEHU A MAaHUIY AN HAL mporteccoM. CTPYKTYPBI Proc oiisa
BCEX CYIIECTBYIOIIMX B CHCTEME IPOIIeCCOB O0'beIVMHEHBI B €IU-
HYI0 mabauyy npoyeccos cucmemst. Kaxxnas proc aBiasercsa cTpo-
Ko#t aroil Tabsuiel. CucreMHass mmepeMeHHAas CUFProC COmEP:KUT
HoMmep (MHIEeKC B TabJMIle) TOTO ProC, KOTOPBIA COOTBETCTBYET
IIpoIieccy, UCHOJHAEMOMY B HJaHHBIN MoMmeHT Bpemenu Ha I1II.

OcHOBHOe cofziep:KaHue CTPYKTYPBI Proc:

1) cucremHoe uMa (HOMED) IIpoIecca;

2) HOMED IIpoIlecca-oTIa;

3) HOMED ceaHca, K KOTOPOMY IPUHAJIEIKUT IPOIIECC;

4) HOMED TI'PYIIIBI IPOIECCOB, K KOTOPOMY IPHHAIJIEKUT IIPO-
1ecc;

5) cucremHoe mMsa (HOMEpP) IOJIB30OBATEJNA-BJIAJeNbIla IIPO-
mecca;

6) madopmanua o 3arparax BpemeHu 1[I Ha BhIMOTHEHUE TIPO-
mecca (OTZeIbHO — B PeKUMe «3ajadua» U B perRumMe «mapo»);

7) curHAJBI, OXKUIAIOIINE JOCTAaBKY IIPOIECCY;

8) TeKyllee COCTOSTHUE ITPOIECCa;

9) TeKyIIUil IPUOPUTET Ipoliecca Ha mosyuenue spemenu I111;

10) cucremHoe uMsa (HOMeEpP) COOBITHUSA, BOBHUKHOBEHUS KOTO-
poro o:kupaer mpoiiecc B cocToaHnu «Com»;

11) ykasarenb (IMHEHHBIA ajpec) Ha CTPYKTYpPY USEr;

12) ykasarenp Ha Tabaumy LTD (paccmarpuBaeTcss B IIOJ-
pasn. 5.2);

13) Kopm 3aBeplIeHUA IIpoIecca, IpegHa3HAUEHHBIN AJII Hepe-
Jlau¥ B IIPOILECC-OTEIl.

B oramuume oT CTPYKTYpPHI Proc, KOTOpAas UCIOJIb3YETCA SIAPOM
OC B 0CHOBHOM BO BpeMs BBIINOJHEHUS APYTUX IIPOIECCOB, CUC-
TeMHas CTPYKTypa USEr HCIOJb3yeTcs caMuM mpoiieccoM (B pe-
JKUMe sapa). dTa CTPYKTypa CONEPIKUT:

1) ykazaTenb Ha 00JaCTh IAMATH, COIAEPIKAIIYIO 3A201060K
ucnoanaemozo gaiina. 3to — ciay:xkedHas mHPOPMAIINA, KOTO-
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pas mpeaBapsaeT KOA W JaHHBIE MPUKJIATHON MPOTPaMMbI U KOTO-
pasi MOXKeT MCIIOJb30BAaThCA KaK IPU CO3ZAaHUU IIpollecca, TaK U
BIIocJeAcTBUM UM camuM (aHasor PSP 8 MS-DOS);

2) yrkasaTesb HA CUCMeMHbLIL cmeK — 00JIacTh MaMaATu (PUK-
CUPOBAHHOTO pasMepa, UCIOJb3yeMas B KauecTBe CTEKa IPU BhI-
TIOJTHEHUU TIporiecca B pesxuMe «Aapo» (y Kakaoro Impoiecca CBOM
CUCTEMHBI CTEK);

3) ykasaresnpb Ha 00JIaCTh IAMATH, COAEPIKAIITYI0O ANNAPAMHbBLIL
kKonmexcm — cocrossaue IIII (comep:xmMoe ero peructpoB) B
MOMEHT HpEeKpallleHnsA BBIMIOJHEHUWS HAa HEM JAHHOTO IIPOIlecca.
IIpu Bo30OHOBIEHNY BBITIOJHEHUS IIPOIIECCa COAEPKUMOe TaHHOM
00J1aCTU KOOIUPYETCA B COOTBETCTBYIOIIVE PETUCTPHI;

4) MA HaYaJIBLHOTO KaTajora IoJb30BaTessd. ITO UM Mepenu-
ceIBaercs u3 (aiiaa /etc/passwd;

5) umsa TeKyIIero Karajaora moab3oBaress. OTHOCUTEIBHO 3TO-
ro MeHU IIporpaMMa IIpoilecca MOMKET 3aJaBaTh OTHOCUTEJIbHbBIE
uMeHa (ainiios;

6) mmcmosunuio curHajaoB. HasHaueHme TaHHOTO IOJA OyZeT
paccMOTpEeHO B CIAENYIOIIEM pasielie.

Kpowme cucreMHBIX CTPYKTYD (Proc, USer m oToOpasKeHusT maMsi-
TH), TOCTYI K KOTODPBIM IIPOIIECC MMEET TOJBKO B COCTOSHUU
«fapo», mpu cosmaHuM Ipollecca MHUIUAIUSUPYIOTCA (3aII0JIHA-
IOTCSI) IEpeMEeHHbIe OKPY KeHUA, HacJielyeMble IIPOIIeCCOM OT IIPO-
mecca-oriia (cm. o. 1.5.4).

OcobeHHOCTBIO co3manusa HoBoro mporecca B UNIX aBisercs
TO, YTO HOBBIHA IIPOIIECC, TTOJYUEHHBIN B Pe3yJIbTaTe BBITIOJHEHUA
sppom cucremHoro BeizoBa CO3JATH_ITPOIJECC, aBasercs 1mo-
UTH IIOJIHOM KOMMeM CBOero Ipoiiecca-oriia. Ilpu sToM oH mMmeeT
TaKyIO JKe IIPOrpaMMy, IepeMeHHbIe OKPYKEeHU I, CTPYKTYPBI Proc
u user. OCHOBHOe pasjauyme MeKJy IIpolleccaMu B TOM, UTO HO-
BBHIN mporiecc mMmeer apyroe mmsa (momep). Takum obpasom, pe-
3yJIBTATOM BBITIOJIHEHUSA JAHHOTO CHUCTEMHOI'O BHI3OBA SABJISETCS
OZHOBPEMEHHOE CYIIeCTBOBAHME B JaHHBI MOMEHT JBYX IIPOIIEC-
COB, BBITIOJHAMOIINX OAHY U Ty K€ IIPOrpaMMy, IPUYEM B OJHOM U
TOUM Ke ee TOUKe — yKasaTenlb KoMauasl EIP comep:xut ampec
KOMAaHIBI, KOTOpasd CJIeAyeT B IporpaMMe 3a KOMaHIOM, peaausy-
fomeit cucreMusniit Be13oB CO3JATH _ITPOILIECC.
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HanbHelillee BBITIOJHEHUE OMHON W TOW K€ IPOrpaMMBI IIPO-
IIECCOM-OTIIOM ¥ JOYEPHHUM IIPOIECCOM PA3JIUYHO II0 TON MPUYU-
He, UTO pasjimuaeTcs 3HAUeHWe IlapamMerpa ip, BO3BPAIIlaeMOTO
CHCTEeMHBIM BBHI30BOM B 9THU [Ba IIpoiiecca. IIpu BosBparTe B Aouep-
HUM IpoIlecc 9TOT IapaMeTpP COAeP:KUT He HOMepP HOBOTO IIPOIlec-
ca, a umucao 0. ITosromy mocje KOMAaHIBl CHCTEMHOI'O BBI3OBA
CO3JJATH_IIPOLIECC (| i,) IporpaMMa ZJoJ3KHA COLEPIKATH Olle-
paTop YCJIOBHOTO IIePexX0a, BLIMIOJHSIONINI BEeTBIeHUEe IIPpOrpaM-
MBI B 3aBUCUMOCTH OT 3HAUeHUS IapaMeTrpa ip.

Hasee mouepHHMII IpoIllecC MOXKET IIPOJOJIKATH BBIIOJHEHUE
KOIIMM IPOrpaMMbI IpoIecca-oTiia uam morpedoBats ot sapa OC
BBHIIIOJTHEHUSA CBOEH COOCTBEHHOM mporpamMmbl. lyia aToro emy mo-
CTATOYHO MIEePelaTh SApy CUCTEMHBIN BHI30B

BATPY3HUTh_ITPOTPAMMY (1 |) (ua CH — exec),

rae | — umsa daiina, comepskalero 3alycKaeMylo IPOrpamMmy.
B kauecTBe Takoro (paiiia MoKeT OLITHL 3aJaH He TOJLKO HCIIOJI-
HIeMbIN (aiija, HO U CKPUIT.

Oco0eHHOCTHI0 JaHHOTO CHCTEMHOTO BbI30Ba SIBJISETCS TO, UTO
IIPU ero HOPMAaJbHOM 3aBepPIIeHNH YIIpaBJeHre He BO3BPAIlaeTCs
B TY TOUKY MPHUKJIATHON IIPOrpaMMbl, OTKyAa ObLI cieJiaH BHI30B,
TaK Kak BMECTO 9TOM IIPOorpaMMBI OyZeT 3arpy:keHa HOBas IIPO-
rpaMMa, B KOTOPYIO M OyIeT mepefaHo yIpaBJeHUe.

BoimtosiHeHNEe JaHHOTO CUCTEMHOTO BBI30BA HAUMHAETCS C TOTO,
YTO IPOBepseTcs HajJuuue IpaBa AOoCTyma X (BBIIOJHEHNE) IIpo-
Imecca II0 OTHOIIEHMWIO K 3arpyskaemMomy (daiiay. OTUM IIPaBOM
MOKeT 00JIaJaTh MK 0Jb30BaTeIb-BJIaeIell IIpollecca, MK I'PYII-
IIa HOJb30BaTeJ e, K KOTOPO IPUHAIJIEKUT BJIAJEJell IpoIec-
ca, WJIN 3TO IIPaBO HPUCYINE BceM IoJb3oBarenaMm aiima. [Ipu
OTCYTCTBUM TAKOTO IIPABa BBIMOJHAETCS BO3BPAT M3 CHCTEMHOTO
BBI3OBa B cTapylo mIporpammy. VHaue mpoBepseTcsa Haaudume
MoguduKaTopa S y mpaBa goctyma X. IIpu Haauuyuu Takoro Mo-
IuduKaTopa HOMEpP II0JIb30BATEJsI-BIALesblla B CTPYKTYpe Proc
3aMeHseTCA Ha HOMEpD II0Jb30BaTe A-BJAJeNblla 3arpyKaeMoro
daiina.

Hanee ompenesnsieTcsa Tum 3arpysxaemoro aiaa. B ucnosruse-
MoM OMHaApHOM (aiije AJA 9TOT0 MCIOJIL3YIOTCA IIepBhie ABa Oati-
Ta (paityia, comeps;KaIe Tak HadbIBaeMoe mazuieckoe wucno. Eciau
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daiin saBIAETCA CKPUIITOM, TO €ro IepBas CTPOKA MOXKET 3aja-
BaTh Tul Tpedyemoro shell (cm. n. 1.5.6). Ecau daiin He ABaseT-
csA Hu OMHaAPHBIM, HY CKPUIITOM, ABHO 3agaitomium shell, To Oyzer
sarpy:kes ToT shell, KoTopsIit 3arpy:xaeTcs Mo yMOJIUYAHUIO B JaH-
HOU cHuCTeMe.

Cama sarpyska mporpaMMbl, B OTJIMYMe, Hampumep, or MS-
DOS, He cBogurcsa K 3anucu ee cermedToB B OIl. 9tu cermeHTHI
KOIIMPYIOTCA M3 McHoJIHseMoro ¢aiia B obmacts BII, HasbiBae-
Myio o6aacmuio céonunza. Hemocpenersenno B OIl sanucwiBaer-
Csl JIUIIIB caMasi HayajJgbHAas YacTh CerMeHTa KOoZa IIPOrpPaMMBbI, C
KOTOPOI HAYHETCS BHIIOJHEHME IIPOTPaMMBI B Pe3yJIbTaTe Iepe-
Jaum yIIpaBJeHWsa Uiau u3 saapa (Ipu 3aBepIIeHuU CHUCTEMHOTO
BeI30Ba SAI'PY3SUTH ITPOI'PAMMY), unu n3 TUHaAMUUECKOT'0
penakTopa cBsA3el (Ipu ucmosb3oBaHmu B mporpamme DLL). Ma-
Jiee 3arpys3Ka Tpe0yeMbIX (pparMeHTOB IPOrpaMMbl 13 00JIaCTH CBO-
nuHra OyZeT IPOM3BOAUTHCS NUHAMHYECKHU, TO €CTh BO BpPeMSA
BBHIIIOJTHEHUSA IIporpaMMbl. B ToM ciaydae, ecaum mporpaMma IIpo-
Imecca SBJIsSeTCS peeHTepabeIbHOU, ee CerMEHT KoAa BooOIe He
Hy:KJaeTcd B 3alUCHU B KAKYyI0-IU00 IaMATh MPU YCJIOBUMU, UTO
aTa MporpaMMa YK€ BBIMOJHAETCA KaKUM-JIH00 ITPOI[eCCOM.

OcHoBHas omepamus, BBIMOJHAEMAasA MPU 3arpy3Ke IIporpaM-
MBI, 3aKJIFOYAETCA B IIOATOTOBKE CTPYKTYP OTOOPaKEeHUA ITaMATH.
Hannuwne gfaHHBIX CTPYKTYP, BO-TIIEPBBIX, IIO3BOJISIET UCIIOJIH30BATh
B IIPOrpaMMe JIOTMUYECKYIO aJpecarnio KOMaHJ U JaHHBIX, He 3a-
BUCAMIYIO OT (PaKTHUUECKOTO Pas3MeIleHUs 9TUX DJIEMEHTOB B Ia-
MATH. BO-BTOPBIX, 3TU CTPYKTYPHI BBITIOJMHAIOT BAXKHYIO POJIb IPU
samure nHpopmaruu B OIl. Ilogpo6HO CTPYKTYPHI OTOOPAKEHUSA
MMaMsATA PacCMaTPUBAIOTCA B pash. 5.

4.3. ObpaboTtka curHanos

BHe 3aBUCUMOCTH OT TOTO, KTO SBJISIETCA NCTOUHUKOM CHUTHAJIA
(o6paboTumK IpepLIBAHUN MJIM IIPOIIECC), €TO BhIZaYa CBOAUTCS K
YCTAHOBKE OIHOT0 OMTA B IIOJI€ «CHUTHAJBI» CTPYKTYPBI Proc.
(BcrioMHMM, UTO HapsAy ¢ USEr 3TO OOHA W3 JBYX OCHOBHBIX YII-
PaBJIAIONINX CTPYKTYP Ipoliecca.) J[JimHa 3TOro moJia B 6urax co-
BIIaflaeT C YMCJIOM THUIIOB CUTHAJIOB, CYIIIECTBYIOIIIUX B CHUCTEME.
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Tak Kak OMHOMY THUIY CUTHAJIa COOTBETCTBYET BCETO OAUH OUT, TO
o HavaJia 00paboTKM CUTHAJA U, CJIeL0BaTeJabHO, 10 cOpoca OuTa
B MO0JI€ KCUT'HAJIBI» BCE MOCJIEAYIOIIe CUTHAJLI JAHHOTO THUIIa 0y-
IyT IPOIECCOM HMTHOPUPOBATHCA.

Hannune curuajga o3HadyaeTr, UTO OH AOJKeH OLITH oOpaboraH
mpoiieccoMm. B ob1rem cayuae cyIecTBYIOT TPU BapuaHTa 00pabdor-
KU CUTHAJA:

1) obpaborka mmo ymosuanuio. OHa BHITIOJTHSETCS OSHOM M3 O -
MIPOrpaMM siapa ¥ AJis OOJBIITMHCTBA TUIIOB CUTHAJIOB CBOTUTCS K
MIPeKpaIlleHnIo CyIleCTBOBAaHUSA IIpoIlecca;

2) UrHOPUPOBAHME CUTHAJIA;

3) obpaboTKa curHajsa COOCTBEHHOM NIOAIIPOTrPaMMOM HPO-
1ecca.

B 10601 MOMEHT BpeMeHH AJIA KasKJO0ro TUIIA CUTHAJIOB, II0-
CTYIaIOIINX B IIPOIlECC, 3aJaH oAWH (M TOJBKO OZWH) BapUAHT
06paboTku. 18 5TOro NCIOIb3yeTCA CTPOKA OUCO3UYUA CUZHA-
/106 B YIPABIAIOIIEH CTPYKType user. Kaskmoe 1moJie JaHHOM CTPO-
KU COOTBETCTBYET OZHOMY THUIIy CHUTHAJIOB W COAEPYKUT BApPUAHT
ero obpaboTku. IIpu sToM eciu aJas1 00pabOTKM CUTHAJIA MCHOJb-
3yeTcs: coOcTBeHHAs (IIOJB30BATENBCKAA) IOAIIPOTPaMMa, YKa3aH-
Hoe 1oJie comep:KuT ee agpec B OII.

Cpasy sKe ImocJie co3ZaHusA MPOIecca ¢ IIOMOIIIBIO COOTBETCTBY-
IOIEer0 CHCTEMHOTO BBI30Ba AUCIIO3UIIMS CUTHAJIOB HOBOT'O IIPO-
Iecca TOYHO TaKas Ke, KaK W y IIpoliecca-oTiia (HacjiemfoBaHIe
nucnosunun). Ho ecau majee mpoliecc BBIJACT CUCTEMHBIN BEISOB
SAI'PY3UTH ITPOI'PAMMY, To njsi BCeX CHUI'HAJIOB yCTaHAB-
JINBAETCS OUCIIO3UIIUS IO YMOJUAHUIO». ITO 00BSICHSIETCA TeM,
YTO BCE HpeKHNEe 00pabOTUMKM CUTHAJOB YHHUUTOKEHBI (KaK U
BCe Apyrue MpUKJIaAHBIE IOAIPOrPaMMbI) B pe3yJbTaTe 3arpys-
Ku. Eciiu Takas HauajgbHAas AUCIO3UIIUS HE yCTPAWBAaeT, TO IJI
ee M3MEHEHHUS MPOIECC BBLIMIOJHAET CUCTEMHBIN BHI30B

YCTAHOBUTbHb_OBPABOTRY_CHTHAJIA (l_, i, A])
(ma CH — sigaction),
rae |, — umsaA curHana (HOMep UM CUMBOJIBHOE UM);

i — BapuaHT 00paboTKu curHaja (1o yMOJIUaHUIO0, UTHOPHUPO-
BaHUe, CBOM 00paboTUMK CUTHAJIA);

A, — CTapTOBBI# a7ipec CBOEro 06paboTUNKa CUTHAJIA.
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Bocnosnb3oBaBmINCh 3TUM CHCTEMHBIM BBIBOBOM, IIpOrpaMma
IIpoIiecca MOKeT caMa 3aJaTh BapuaHT 00paboTKu JII060T0 CBOETr0
BXOJZHOTO CHUTHaJa, 3a uckJouenumeM curzaajgoB SIGKILL u
SIGSTOP, ana Kammoro m3 KOTOPBIX AOIYCTHMMAa TOJLKO 0o0pa-
00TKa 0 YMOJTYAHUIO (YHUUYTOKEHUE IIPOIlecca).

VYcraHoBKA B eIUHUITY OMTA B II0JIe KCUTHAJIBI» CTPYKTYPHBI Proc
He 03HAYaeT, YTO COOTBETCTBYIOIIUII CUTHAJ HAUHET HEeMeIJIEHHO
obpabareiBaThbes. Takas o0paboTKa Mo:KeT OBITh HauaTa SAAPOM B
OOVH U3 CJIEeIYIOUIUX MOMEHTOB:

1) HemocpeACTBEHHO MEPe] IIePeXoa0M IPOIlecca 13 COCTOIHUA
«T'oToB» B cocTossHME «3amada;

2) HemoCPeACTBEHHO Iepe] IIePexoI0M IIPOIecca U3 COCTOSTHU S
«fapo» B cocToaHMe «3amaua»;

3) HemoCpPeACTBEHHO IIepe]] IIePexo/0M IIpoIllecca B COCTOSHUE
«Com»;

4) HemOCPEICTBEHHO IIepe]] IIEPEX0I0M IIPoIlecca U3 COCTOSHMUA
«Con» B cocTossame «I'oToB».

B 10007 13 5THX MOMEHTOB BPEMEHHU ITOAIpPorpaMMa sapa issig
IIPOBEPSAET HAJNUYE TOCTYIUBIIINX CUTHAJIOB, YNTASA COOTBETCTBY-
I0IITee I0JIe B CTPYKTYpe proc. Ecim curnan o6HapyKeH U eCcIu OH
He JOJIXKeH OBITh MPOMTHOPUPOBAH, TO MHUIIMUPYETCS UJIU CUC-
TEeMHBIN 00pabOTUMK CHUTHAJa, MJIN COOCTBEHHAs MOAIIporpaMmMa
mporiecca. B mocienHeM ciyuae 3amycKy HOAIIPOrPaMMBI IIPOIIEC-
ca IIPeAIlleCTBYEeT ero MePeBOj B COCTOSAHME «3aada.

Eciau B MOMEHT ITOSIBJIEHUS CUTHAJA IIPOIleCC HAXOAUJICA B CO-
CTOSHUU «SIpo», TO HUKAKOTO BO3IEHCTBUSA Ha IIPOIIECC CHUTHAJ
He OKasKeT M0 BBIXOoMa 13 3TOro coctossHusa. C Apyroil CTOPOHEI,
CUTHAJ He MOKET IOSIBUTHLCSA B TO BpPeMsd, KOTZA MIPOIleCC HAXO-
IUTCA B COCTOSIHMU «3ajJaua», TaAK KaK HMCTOUHNKOM CHTHAJIA B
9TO BPEeMs MOKeT OLITH TOJBKO OAUH M3 00pabOTUMKOB IIPephIBa-
Huii. A m1000i 13 TaKUX 00pabOTUYMKOB HMPEePLIBAHUNA MOKET BhI-
MIOJTHATHCSA TOJBKO B COCTOAHUM «SIapo».

Ecau 3anynienHblii 00paboOTUNK CUTHAJA He BLITOJIHSIET 3aBep-
IIIeHU S IPOIlecca, TO IOCJe BEIMOJHEeHNA 3TOTO 00paboTUnKa IIpo-
IOJIXKUTCSA BBITIOJIHEHHE MpoIlecca ¢ TOW TOUKHM, B KOTOPOIH OHO
OBLIO IIPEPBAHO AJs 00PabdOTKM cuUrHaJa.
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4.4. QucneTt4yepunsauusa npoueccos

Hapsany c OIl Bpema IIII aBisaerca Ba:XKHEUIIINM PECYPCOM CH-
CTEMBI, TOAJIEXKAIINM pPacIpeesIeHNI0 MeXXIy IIpoIleccaMu, Cy-
IIECTBYIOIIUMY B JAHHBIN MOMEHT BPEMEHU B CHCTEMe U HaXOHsd-
muMucsa B cocrodgunn «I'oro». Cucrema UNIX sBIsieTcs cucTeMoi
¢ pa3denenuem 6pemenl, TaK KaK OHa mpegocrasisaer Bpems 111
IIpoIreccaMm Io-ouepeay HeOONbIINMY HopIuaMu (KBanTamMu). dto
KacaeTcs 4acTOThI IIPEAOCTABJIeHNA KBAHTOB IIPOIECCY U UX (aK-
TUYECKON BEJIWUYUHBI, TO 3TO 3aBUCHUT OT THUIIA IPOIIECCA, IPeabI-
nyieit mcropum ero obcay:kuBanua Ha I[II, a Takke or THIa
IPYTUX IIPOIECCOB, CYIIIECTBYIOIINX B CHCTEME.

B 3aBucumocTu OT TpedyeMoi AUCIUILINHBI AUCIIeTUePU3aI[NNT
Bce cyiectBymomre B UNIX mpolecchl MOMKHO pasOUTL HA TPU
TPYIIIIBI:

1) unmepaxmuénsie npouyeccovt. OHN BHIIOJHAIOTCA B OIlepa-
TUBHOM pekuMe (MMEIT AOCTYI K TEePMHUHAIY), OCYIIECTBJISIA
IUaJIOT ¢ moJb3oBareseM. Hampumep, KOMaHAHBIE WHTePIIPe-
raTopsl (Shell), TekcToBbie perakTophl. Tak KaK I0JIb30BATEND II0-
CTOSTHHO HAaXOAUTCS 3a TEPMUHAJIOM, TO OCHOBHBIM TpeOOBaHUEM
MHTEPAKTUBHOIO IIPOIlecca K AUCIIETUEPUBAINY SIBJIAETCA MUHU-
MU3alusa CpelHEr0o BPeMEeHW DeaKIum cucreMbl. Bpemsa peak-
yuu — BpeMsdA OKUAAHUSA II0JIb30BaTesIeM COODIIeHNA CHUCTEMBI B
OTBET Ha 3aBepIIleHHe UM BBOJA C KJaBUATYPHI. JJId TOr0 4TOOBI
TIOJIb30BATEJIO He HAJ0eJl AUAJIOT C CUCTEMOI, CpelHee BPeMs pe-
aKIINM He JOJYKHO IPEBBINIATh 2—3 CEKYHIBI;

2) ¢onosvie npouyeccor. OHI He KMMEIOT HeNOCPEeACTBEHHOI'O
JIOCTyIla K TepMUHAJIY U He BeIyT AMaJor ¢ mosbk3oBaresem. [lpu-
MEPOM SABJIAIOTCS IIPOIECCHI, BHIIOJIHAOIINE TPYAOEMKNE BEIUUC-
Jeuus. IIpormecckl Takoro THIla IPEIbSIBISIOT TPeOOBAHUSI K
obmremy o0bemy Bpemenu 1111, a He K TMHAMUKe eTO HA3SHAYEHUS,;

3) npoueccol peanvrozo épemenu (PB). B oriuuue oT uHTe-
PaKTHUBHBIX U (POHOBBIX IIPOIIECCOB TaKMe IIPOITECCHl 00CTY:KMBa-
0T He JIoAel-moJb3oBaTesell, a TeXHOJOTUUYECKHe MHPOIIECCHI,
BBITIOJIHAS aBTOMATHUUECKUI cheM mH(popMaIuu 1 (MJIM) aBToOMa-
TUUYECKYIO0 BBIZAUy YIIPAaBJIAIONIUX BO3AeHcTBUH. s KamIoro
mporiecca PB 3amaercsa mpemenbHoe BpeMs BbImosiHeHudA. Cren-
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CTBUEM JTOTO ABJIAIOTCA JKECTKME TPeOOBaHUA K AMCIIETYEpPH3a-
IIUY TAaKUX IPOIIECCOB.

CrpyKTypa JaHHBIX fAapa, KOTOpasd HaXOAUTCS B BEIeHUU AVC-
reruepa, HaswsiBaercs cnuckom zomoernocmu (CI'). CI' — mpuopu-
TeTHasI ouepe b, B KOTOPYIO IIOMEIIAIOTCA HPOIIECCHl IIPU UX Te-
pexoze B cocrosauue «I'oroB». IIpuopumemnan owepedsv MOKET
paccMaTpuBaThCA KaK IIOCJEeIOBATEIbLHOE COeNMHEHNE OOBIYHBIX
ouepeneii, KaKaasa U3 KOTOPHIX IIpeJHA3HAYEHA AJIs Pa3MelleHnsa
IIPOIIECCOB C OAMHAKOBLIM IIpropuTeToM. BriOopka ajmemeHnTa (Irpo-
Iecca) M3 IPUOPUTETHON OUepeau IMPOM3BOAUTCH, KAK U3 OOBIK-
HOBEHHOM ouepeny, U3 HavuaJja cOucKa. PasmellieHre HOBOTO IIPO-
Imecca B ouepeau IIPOM3BOAUTCA B KOHIE TOHM ITOoUYepeny, KOTO-
pasi COOTBETCTBYeT npuopumemy ducnemuepu3ayiu npoyecca.
HaHHBIN TPUOPUTET MCIOJb3YETCA AUCIETUEPOM IIPU BHIOODKE
mporecca s uctosHeHus Ha IIII (me myTaThk ¢ ammapaTHBI-
MU OPUOPUTETAMU, UCIOJIb3YEMBIMU AJIS 3AITUTHI WH(MOPMAIINYI
B OII).

IIpuopuTer gucmeTUYepu3auy IPeACTABISIET cOOO0M ITe0e Heo-
TpuiiaTeabHoe uncyio. B pasasix UNIX-cucremax 9TO YMCIO BBI-
Oupaercs mo-pasHoMy. B HEeKOTOPBIX M3 HUX UeM UMCJIO-IIPHUOPHU-
TeT BBIIIE, TEM OHO «JIyYIlle», a B APYI'MX, HAODOPOT, «XYKe».
s ompeneseHHOCTH [Jajiee PaCCMOTPUM BTOPOU ciydaii. 3ame-
THM, YTO peaJibHbIe HPOIEeAYPHhl AUCIETUYEPUIAIMUU TOCTATOU-
HO TPOMOBAKHU, IIOATOMY Jajiee IPUBOAUTCA YIIPOIIIeHHAS IIPO-
nexypa.

B m1060it UNIX-cucreme mpoiieccy COOTBETCTBYeT He OOWH, a
TPU PA3JIMUYHBIX IPUOPUTETA:

1) moTb30BATENBLCKUH ITPUOPUTET;

2) TeKyImui TPUKJIATHON TPUOPUTET,

3) TEeKyIIUil CUCTEMHBIA IIPUOPUTET.

Ilonv3oeamenvcruii npuopumem (NICE) — npuopwurer, 3a-
SIBJIEHHBIN MOJb30BAaTEJEM IPU CO3TAHUMU IIpollecca. JTOT IIPU-
OPUTET MCIOJIb3YETCA AUCIETUYEPOM JAJISA OIPEAEIeHUST HAYaTbHBIX
3HAUCHUN TeKyIuxX npuoputeToB mporecca. UNIX mpegocrasis-
€T CBOMM TI0JIb30BATEJAM ABE KOMAHIbI, IIO3BOJIAIONINE U3MEHATH
NICE y tpebyemoro mporiecca. IIpu saToMm ciegyeT OTMETUTh, UTO
OOBIYHEBIH ITOJb30BATENb MOXKET TOJMbKO yxyaiiaTth NICE y cBoux
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IIPoIleccoB. A afMUHUCTPATOP CHUCTEMBI MOYKET HE TOJbKO YXYI-
matk, Ho u yayuiiare NICE mas aro0oro mporiecca CCTEMBI.

Komanga nice ucnonb3yercs AJs 3allycKa IIpoIiecca ¢ IIPUuopu-
reroM NICE, oTIMUYHBIM OT IPUHATOTO IO YMOJUAHUIO. B cieny-
IOIIleM IpuMepe mporpamMma prog5 (a TouHee, COOTBETCTBYIOIIMMI
mporiecc) 3amyckaercs ¢ NICE, yxyamenabim Ha 10:

$ nice -10 prog5

IIpumep xKomanawl, yayumalomieii NICE (komaHza mocTymHa
TOJIBKO aJMUHUCTPATOPY):

$ nice --10 prog5

Komanga renice mospoiser 3agate NICE gnsa y:Ke cyiecTBy-
IOIIero mporiecca. B cieayioieM mpuMepe MpPOIieccy ¢ HOMEpPOM
168 mpucsauBaerca NICE, paBubIit 15:

$ renice 15 168

Texywuii npuxnadnoii npuopumem — AUHAMUYECKU U3Me-
HAIOIMIUNCA TPUOPUTET IIPollecca B cCOCTOAHUM «3amauax». Juc-
IeTyep KOPPEeKTUPYET TOT IIPUOPUTET U UCIIOJIB3YET ero Ipu pas-
merneHnn mnporecca B CI'. Jlya pacuera TeKyIero mpUKJIAILHOTO
IIPUOPUTETA i-T'0 IPOIecca MCIOoab3yeTcsa hopmyJia

PRI, =B, + NICE, + M_,,
rae PRI, — Texyumuii mpUKJIagHON NPUOPUTET i-ro mpolecca Ha
t-i1 ceKyHIe BpeMeHH,;

uBi — 6a30BBIN mpuKJagHOU mpuopurer. I[1a paccmarpuBae-
Mou cucremsl B, = 40;
M. — mepa ucnoabsoBauus 11 i-m mporeccom Ha t-M UHTEP-

BaJe Blf)emeHH.

M, , KOPPEKTUPYETCS CIeAYIOLMM 00Pa3oM: eCJIH IPOLECC BHI-
nosasiercsa Ha IIII (B cocrossHuu «3amaua»), TO uepe3 KarKIBIN
Tuk (10 mc) ero M, yBesmuuBaercs Ha HEGOJIBIIYIO (PUKCHPO-
BaHHYIO BequmuuHy. I Haobopor, ecau mpoiiecc Haxogurcss B CI'
(B cocrosinmm «I'oToB»), TO Uepes KaXAYIO CeKYHAY ero M, Kop-
PeKTHpyeTcs B CTOPOHY YMEHbIIIeHuA 1o (Gopmy.ie

—_ * * *
Mi,t - Mi,t—l (2 nt—l) / (2 nt—1+1) ’
rae N_, — CpeJHee YHMCJIO IpoleccoB, Haxoxusmmxca B CI' B
TeueHre MHocJefHedl cekyHAbI. HeTpymaHo 3amMeTHTH, UTO UeM N
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0oJIbIIle, TEM MEHBIIIEe YJIyUIlleHNe IPUOPUTETA KaKI0r0 IPOIlec-
ca B CI.

Texyuwuii cucmemnbdlii npuopumem — IPUOPUTET IIpoIlecca
B cocTossHUY «SIapo». JlnanasoH CUCTEMHBIX IPHOPUTETOB HUKOTIA
He IEePeKPBLIBAETCS C AMANa30HOM NPUKJIAAHBIX IPUOPUTETOB.
ITosTOoMy caMblii XYAIINN CUCTEMHBIN IIPUOPUTET JIYUIIle CaMOTO
JIYYIIIEr0 MPUKJAAHOrO mpuopuTera. [lomyctum masee, 4To ama-
masoH cucTeMHBIX mpuopuTeToB oT O mo 40. Uro KacaeTcss KOHK-
PeTHOH BeJIMUMHBI TEeKYIIETr0 CUCTEMHOTO IPMOPUTETA, TO OH KOP-
pexTupyercsa AMHAMUUYECKM TaK e, KaK U OPUKJIATHOH
IIPHUOPUTET.

M HTEPECHO OTMETHUTH, YTO CUCTEMHBINA IIPUOPUTET IIPUCYIIL IIPO-
Ieccy He TOJBKO B COCTOSHUU «SIapo», HO U B cocToaHnU «COH».
B aTom cocTosiHUM mpoIlecC OKUIAET HMOJYUEHUST OT CUCTEMBI Ka-
KOTO-TO pecypca, U ueM neUIIUTHEe AJS CUCTEMBI 9TOT pecypc,
TeM CUCTEMHBIA IPUOPUTET CHA Jiyullie (AJ1s n30eKaHus «IpocTa-
MBaHUI» 9TOTO pecypca). Kak TOIBKO mpoIiecc MepexoauT U3 Co-
croaaus «CoH» B cocrossHre «['0TOB», €ro mMPHUOPUTET CHA cpasy
JKe CTAHOBUTCS TEKYIIUM CHUCTEMHBIM IPHUOPUTETOM.

B moxgpasn. 2.2 mbl mpuMeHsaaun Komauay shell — ps xis mosry-
YeHnA KpaTKoi nH(GopMaIluu o mporeccax. [IpumeHeHMne aTO# KO-
MaHAbl ¢ (utaroM —I| MO3BOJISIET BBIBECTH HA SKPAH IOJHYIO MH-
dopMmaruio o mporeccax, B TOM YKCJIe U UX ITPUOPUTETHI.

IIpumep
$ ps
FS UID PID PPID CPU PRI NICE ADDR SZ WCHAN TTY TIME CMD
1S vlad 145 1 0 60 10 362 21 4356 2 001 s
1Z vlad 313 145 4 56 10 127 19 2125 2 003 e
1S viad 431 145 5 70 20 245 1 12454 2 0:01 ps

B BeImaue KOMaHABI MOABUINCH HOBBIE CTOJIOIIHI:

1) F — xomOuHanua 6uToB (3ammucaHHasa B BOCBMEPUYHON Ccuc-
TeMe), OIpeAeAroniasa Tul mpoiecca (1 — mporpamMmma Ipoliecca
Haxogurcs B OIl; 2 — cucteMHEBIH mporiecc; 4 — mporpamMma IIpo-
mmecca 3aHuMaer (ukcupoBanuHoe Mecto B OIl (ucmosb3yercss B
mporeccax-apaiBepax); 10 — mporpaMmma mpoilecca BHITPYIKeHa
u3 OII; 20 — mporiecc Tpaccupyercs IpyruM npoiieccom). Hampu-
Mep, ecau F =3, To 9TO 03HAUAET, UTO IIPOIECC CHCTEMHBIN 1 ero
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mporpaMma Haxogutcesa B OIT;

2) S — cocrogHue mporecca (O — BermosHseTcs Ha III; S
— Haxoxpurca B cocrogHnu «Cou»; R — «I'oros»; | — cospmaercs;
Z — «30M0u»);

3) UID — uMsa moJsib30BaTeNA-BJIAAEbIIa MPOIlecca;

4) PID — HOMep mpoIiecca;

5) PPID — HOMeEp mpoliecca-poauTesNsd;

6) CPU — TeKymIuii CUCTEeMHBIN IIPUOPUTET IIPOIECCa;

7) PRI — rekymuii IpUKJIaIHON TPUOPUTET IIPOIECCa;

8) NICE — mosb30BaTeIbCKUH IIPUOPUTET IIPOIEcCa;

9) ADDR — aapec mporpammsl nporiecca (B OIl — gis pesu-
IEeHTHBIX IIPOIIECCOB; HA AuCKe (B 00JIacTM CBOIIMHTA) — [IJIS OC-
TaJILHBIX IIPOIIECCOB);

10) SZ — pasmep mporpaMmbl Iporecca B Osokax (mo 512
0aiir);

11) WCHAN — HOMeEp cOOBITHSA, KOTOPOTO OMKUIAET IIPOIIECC
B COCTOSHUU CHA;

12) TTY — cays:xebHaa nHbpopMaIusd;

13) TIME — BpeMs BHIIOJHEHUA IIPOIIECCA;

14) CMD — HasBaHme IIpoIiecca.

Paccmorpum amHaMuKy BbImoOJHeHUs mpoileccoB Ha IIII. o-
IIyCTHM, UTO HaIm nporiecc HaxoauTcsa B CI' 1 TOTOB BBITIOJHATHCA
B cocTosgHUU «3amaua». Tak KaKk co BpeMeHeM ero TeKyIIuil mpu-
OpUTET YJyYIIaeTcA, a APyrue OPOIlecChl HE MOTYT JOJT0 HaXO0-
IUTHCSA B COCTOSHUY «fIApo>», To mporecc Hen30eKHO OKAXKeTC B
Hauase CI' u B cayuae ocBOOOKIEeHUS MHpolieccopa OyaeT 3arpy-
JKeH B HEro MUCIETUYEpOM ITyTeM 3arpy3ku B peructpsl IIII amma-
paTHOTO KOHTEKCTa IIpoliecca.

BoimmosiHeHMe mpoliecca B COCTOSHUM «3ajaua» MOMKeT 3aBep-
IMUTLCA B PE3YyJbTaTe OAHOTO U3 CIAEAYIOIINX COOBITHI:

1) sakonumica kBaHT BpemeHnu I111;

2) mepexon B cocTostHUME «SAapo»;

3) moaBJieHUE B cucTeMe 0oJiee IPUOPUTETHOTO IIPOIecca.

Keanm — nebonbinas nopuusa spemenu LI1, BeigensemMas oue-
pexuomy mporieccy. Ilo ncreueHMM 5TOTO BPpEeMEHM IIPOIIECC CHU-
maercs ¢ IIII, eciu mmeercss mpollecc ¢ TaKUM Ke (MIM IIOUTH
TaKUM Ke) TEeKYIIUM IPUKJATHBIM IpuopureTroM. llosBienue
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0oJiee TPUOPUTETHOT'O IIPOIlecCa MPUBOAUT K JOCPOUHOMY 3aBeEp-
IIeHnIo KBaHTa. Ilepexon mporecca B cocTosaHMe «Sapo» ABJsAET-
Cs1 UJIU Pe3yJIbTATOM CHUCTEMHOTO BBIZ0BA, MM PE3YJIbTATOM HC-
KJIYeHUA, WJN pPE3yJbTAaTOM BHEIIHEr0 almapaTHOTO
npepbiBaHuA. B pesynbrare mporecc He cHuMaercs ¢ 1[I, a me-
PEXOAUT B APYTO€ COCTOSHUE BHITTOJHEHUA.

Oco0yi0 0OITacHOCTD AJIA IeJOCTHOCTHU MAaHHBIX AApa MMeeT 00-
paboTKa BHEITHUX alllapaTHHIX TPEPBIBAHUI BO BpeMs HAXOMXKIe-
HHUS TIPOITECCa B COCTOSHUU «SIapo». B oTimune oT UCKIIIOUEHUH,
IIPOUCXOSAIINX BCJIEICTBUE BBITTOJIHEHUS ITPOTPAMMEBI CAMOTO ITPO-
Iecca, BHEITHME allllapaTHBLIe IIPephIBAaHUA HUKAK HE CBSI3AHBI C
BeimosHAeMbIM Ha IIII mporeccom.

st Toro yTo6BI 00PA0OTUYNK BHEITHETO IIPEPLIBAHUSA HE HApPy-
ITNUJI JaHHBIE AAPa, OH CHAOKAeTCs CBOMM IPUOPUTETOM IUCIIET-
yepulaluu, KOTOPBIA CPABHUBAETCSA C IPUOPUTETOM BHITIOJIHSIE-
moro Ha IIII mpoiecca. YpoBeHb 9TOTO IIPUOPUTETA JOCTATOUEH,
YTOOBI IIPEPBATh BHITIOJHEHNE JI000T0 IPOoIecca B COCTOSHUY «3a-
naga». YTo Kacaercsa cocTOAHUA «SApo», TO MIPUOPUATET IIPOLLECCa
MOXKeT OBITh KakK JIydIlle, TaK 1 Xy:Ke IpuopuTera o0padoTumKa.
ITO ompeaesdgeTca TeM, 3aHUMAETCS JIM B HAaHHBIA MOMEHT IIPO-
mecc o0pPaboOTKOM MAHHBIX aapa wiau HerT. Ecam ma, To mpoliiecc
BBITIOJIHAET CBOIO KPUTHUUECKYIO ceKIiuio (cM. 1. 2.4.3) u ero mpe-
pBIBaThH HelKesaTeabHO. Bo BpeMs BHIIOJTHEHUSA KPUTUIECKON CeK-
UM IPUOPUTET IIPOIlecca YJIYUIIAeTCs HACTOJIbKO, UTOOBI OBITH
JIyUIlle IPUOPUTETOB OIACHBIX 00pPaOOTUMKOB IIpepbIBaHUil. 3a-
TeM BOCCTAaHABJMBAETCA IIPeKHee 3HAUEHUE IIPUOPUTETA.

NznoxeHHada cxeMa AWCIETYEPUSANMUN YUUTHIBAET WHTEPECH
KaK MHTEPAKTUBHBIX, TAK U BHIYUCJIUTEIbHBIX IIpolieccoB. MHTe-
PaKTHBHBIE ITPOIECCHI OOJIBIIYIO YaCTh CBOETO BPEMEHM HAXOIAT-
¢ B cocrosiHUM «COH» B OMKUIAHNY 3aBEPIIEHNS II0JIb30BATEIbC-
KOTO BBOJa. BEIX0MA 113 9TOT'0 COCTOAHMSA, OHM NMEIOT JOCTATOUHO
XOPOIINI CUCTEMHEIN IPUOPUTET W MO3TOMY AOCTATOUHO OBICTPO
HaumHAIOT BHIMONHATHbCA Ha [1I1. UTo KacaeTcsa BEIUYMCIUTEIBHBIX
IIPOIIECCOB, TO C HaxokAeHueM nogoiry B CI' ux mpuopurer yryd-
IIaeTcss ¥ OHU TapaHTUPOBAHHO moJydaioT poctymn K ITI1.

Ecnu cucrema paccumTaHa Ha BBITIOJHEHVE HE TOJBKO HHTE-
PAKTUBHBIX W BBIUMCJINTEJIbHBIX IPOIECCOB, HO M IIPOIIECCOB
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peanbHOTO BpEMEHU, TO IPOCTPAHCTBO TEKYIIUX IPUOPUTETOB
pasgendoT He Ha IBe, a HA TPU YacTu. JIydImas 4yacTb IPpUOPUTeE-
TOB OTBOAWTCS AJs mpolieccoB PB, xyamias — gas oCcTaJIbHBIX
IIPOI[ECCOB B COCTOSHMU «fapo», camasa Xynaias — AJIs IPOIiec-
CcOB B cocTosgHUU «3amaua». IIpumopurer mporecca PB ¢purcupo-
BaH. O He MeHserca OC u OOMHAKOB IJIsI COCTOSHUU IIpoIecca
«fAapo» u «3amaua». [TosToMy Ha IPOAOTKUTEIBHOCTD BBITIOTHE-
HudA nporecca PB HUKaK He BIAMAIOT He TOJIbKO UHTEPAKTUBHBIE U
BHIUMCJIUTEJIbHBIE TIPOIIECCHI, HO I MeHee IPUOPUTETHBIE IIPOIIEC-
cel PB.

Hucmeryep MHUIMUPYETCS OTHOM M3 MOAIPOrpaMM SAApPa, BBI-
MIOJIHAOIIell OAHO 13 JeHCTBUIMA:

1) 06paboTKy CHUCTEMHBIX BBHISOBOB, HAIPUMEDP CO3TaHME IIPO-
mnecca. Ilepen TeM KakK BO3BpAIllaTh yIIPaBJIEHWE B IMPUKJIATHYIO
IIporpaMMy IIpoiiecca, oOpaboTKa J000T0 CHCTEMHOTO BEHIZOBA
IIpeATioaraeT BEI30B JUCIETUEDA;

2) 00paboTKy COOBITUII, CBSISAHHBIX C OCBOOOKIEHUEM OXKUIA-
eMBIX PECYPCOB;

3) 00paboTKy OTJIOKE€HHBIX BBI30BOB. Ha'KAbINl TaKOU BHIBOB
IIpeACcTaBJasaeT co00il mpock0y caMoro AucIeTdyepa O TOM, UTO-
OBl OH OBII MHUIIMUPOBAH CIIYCTS 3aJaHHBIN MHTEPBAJ BPEMEHMH.
B uwacTHOCTH, Uepes3 KaKAYI0 CEKYHAY AWCIETUED AOJIMKEH KOp-
pexkTUpoBaTh mpuopuTeThl mporeccoB B CI', uepes 10 Mc Koppek-
THUPOBATh IPUOPUTET KCIIOJHSIEMOTO IIPOIlecca, a MO MCTEUEHUU
KBaHTa BPeMEHHU BBHINOJHATH 3aMeHY mporiecca Ha I[II, ecam ara
3aMeHa He IPOMBOIILIa paHee II0 APYTroil IpUYMHE.

B ocuoBe 00paboOTKM OTJIOKEHHBLIX BBEIBOBOB JIEXKAT IIPEpPLIBa-
HUS OT TaiiMepa. ITO YCTPOMCTBO UTPaeT OOJBIIYIO POJIbL B MeXa-
Hu3Me (PyHKIIMOHUPOBAHUS BCEH CHCTEMHI.

4.5. U\cnonb3oBaHMe Tanmepa
AnA ynpaBneHUs npoueccamu

Taiimep — anmapaTHOe YCTPOICTBO, BHIIAIOIEE CUTHAILI IIpe-
peiBanus B 1[Il uepesd (pmKcMpPOBaHHBIN IPOMEKYTOK BPEMEHH,
HaseiBaeMbIil mukom. B UNIX Tuk o0bruHO paBed 10 mc, HO MO-
’KeT UMeTh U Apyroe sHaueHwue. IIpepbiBaHuA TaliMepa MMEOT Hau-
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BBICITIUI TIPUOPUTET CPeIy BHEIITHNX MAaCKHUPYEMbIX IIPePLIBAHUIA.
O0paboTumK IpephIBAHUI TaliMepa BBITIOJHSAET CJIeAVIOIIue Aei-
CTBUS:

1) oOHOBJIEHME CTATUCTHUKM HCIIOJIB30BAHUS MPOIlEccopa s
TeKyIero mporecca. OTaeabHO TOACUYUTHIBAIOTCA 3aTPAThl BpeMe-
uu 1111 Ha BEITTOJTHEHME TPOIlEcca B perkuMe «Sapo» um B perkuMe
«3amaua»;

2) IPOBEPKY MPEBLINIeHNsA KBOTHI IIPOIIECCOPHOTO BPEMEHH,
BBIJEJIEeMOr0 IIpoiieccy (C MOMEHTA CO3MaHUs A0 MOMEHTa 3aBep-
IeHus). B ciyuae IpeBHIMIEHNS BBITTOJHAETCA OTIPABKA IIPOIIec-
Cy COOTBETCTBYIOIIIEr0 CUTHAJIA;

3) o0HOBJI€EHUE CUCTEMHOTO BpeMeHU (BpeMeHU IHS), a TaKiKe
HEKOTOPBIX APYTUX CUETUNKOB;

4) 00paboOTKY OTJIO}KEHHBIX BbI30BOB. OM0HEeHHbLIL 661308 —
BBITIOJIHEHHE TpeOyeMoul IOAIPOTrpaMMEI SApa uepe3 Tpebyemoe
BpeMsA. 3asgBKHU Ha OTJIO}KEHHBIE BHI30BBI IIOCTYIIAIOT OT HOAIPOT-
paMMm Aapa;

5) obpaboTky amapmMoB. Anapm — OTIpaBKa CUTHAJA IPOIIEeC-
Cy II0 UCTEUEeHUHU 3aJaHHOT0 MHTEPBaja BpeMeHHU. 3asABKY Ha ajap-
MBI MOT'YT IIOCTYIATD OT JIIOOBIX ITPOIECCOB;

6) mpoly:kaeHME TeX IPOIECCOB AAPA, KOTOPBIE AOJMKHBI BBHI-
MOJIHATHCS IIePUOANYECKH, Uepes3 3aJaHHbIll MHTEePBAJ BPEMEHN.

Hexoroprhle 13 mepeyncaeHHBIX JeHCTBUI BLIMOJHAIOTCA He Ha
KaxxaoM Tuke. Ecau Heobxomumoe geiicTBue TpedyeT HEKOTOPBIX
sarpar Bpemenu I[II, To oHO peanmsyercs He caMuM 00paboOTUM-
KOM IIpepLIBaHUII TaliMepa, a KaKoi-TO APYroi MOAIIPOrPaMMOIi
sIpa, BBI3BIBAEMOM C IIOMOIIBIO OTJIOKEHHBIX BBI30BOB. JItobGasa
MOAIIpOrpaMMa Afpa MOYKeT CIesiaTh 3asiBKY Ha OTJIOXKEHHbBI BHI30B
cebA uau APyroil MOAIPOTpPaMMbBI sApa, MepemaB Ha BXOI IIOI-
IIporpaMMbI 00pabOTKM OTJIOKEHHBLIX BBIBOBOB [OBa IIapaMeTpa:
A — CTapTOBLIN agpec TPeOyeMoli TOAIPOTrPaMMbl; t — BeIUUNHY
TpebyeMoro mpoMe;KyTKa BpeMeHHU B THKax.

HanHas 3asgBKa IIOMEIAETCSA IMOAIIPOrpaMMoOil 00paboTKU OT-
JIO}KeHHBIX BBI30BOB B CIIMCOK, OTCOPTUPOBAHHBIN IO BpeMeHU
samycka. [Ipu aToM KasKABIHM 2JIeMEHT COAEP:KUT KpoMe ampeca A
PasHUIly MeKAy BpeMeHeM BbI30Ba CBOeil MOAMporpaMMbI U Bpe-
MeHeM BBI30Ba IMOAMPOrpaMMBbI [IJIA IpeabIAyIero saiementa. Ha
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KayKJIOM THUKe TaliMepa COAep:KMMOe IIepPBOTr0 3JIeMeHTa CIIMCKa
yMeHbIIaeTcA Ha efuHUIly. Kaxk TOJIbKO 9TO 3HaUeHue OyaeT paB-
HO O, IPOM3BOAMTCSA BBI3OB COOTBETCTBYIOIEH MMOAIPOrPaMMEbI, a
TaK:Ke yIaJieHre IePBOro sJIeMeHTa CIIKCKA.

B oTiuune OT OTI0KE€HHBIX BBIBOBOB aJlapMBbI IIpeHA3HAUEHbI
[ 00CIy:KUBaHUSA He MOAIporpaMM sAapa (HampuMmep, JUCIIeTde-
pa), a muia obCay:KMBAHUA HPUKJATHBIX IIpoleccoB. s Toro
YTOORI IIPOIeCC IMOJYUNJI CUTHAJ Uepe3 TpeOyeMblil MHTepBaJ Bpe-
MeHH, IporpaMMa 3TOr'0 IIPOIEcca MOJKHA BBIIOJIHUTH CHUCTEM-
HBII BBEIBOB

BATATH_BPEMS (t|) (ma CH — alarm),

rge t — wHTepBaJ BpeMeHU (B CEKYHAAX), O UCTEUEHUN KOTOPO-
r'0 IPOIeCC IIOJYUUT CUTHAJI.

IIpy BBLITIOJHEHUM JAHHOTO CHCTEMHOTO BBI30BA SAAPO CO3TACT
HOBYIO IIepeMeHHYI0 — maiimep uHmepéana (He IyTaTh ¢ alia-
PaTHBIM TaliMepOM), COMEP:KAIIYI0 BEJINUUHY 3aJaHHOTO MHTEP-
BaJla, U3MEPEHHYI0 B TMKaxX. JlaHHas mepeMeHHas OyaeT yMeHb-
maTbes 00pabOTUMKOM IIpephIBAHUI TaliMepa Ha eOUHUIY IPHU
00paboTKe Kaskaoro Tuka. Kaxk ToIbKO TaliMep MHTepBaJja CTaHeT
PaBHBIM HYJIIO, COOTBETCTBYIOIIEMY IIPOIleccy OyIeT ITOCJIaH CUT-
Haa SIGALRM. Crenyer oTMeTUTD, UTO JAHHBIN CUCTEMHBIN BbI-
30B He OJIOKMPYET BBIMOJHEHNE IPOIecca IO MOJyUeHUs CUTHAIa
yepes BpeMs t, a cpasdy Bo3BpaIllaeT eMy ypaBJjeHue. UTo0sI o0ec-
MeYNTh TaKoe OJIOKUpPOBaHUe, CUCTeMHEIN BbI3oB 3A/JATH_BPE-
MA crnegyerT WCIOJbB30BATh B IIPOTpPaMMe IIPOIlecca COBMECTHO
C CHCTEeMHBLIM BBI30BOM

ITAY3A (|) (ma CH — pause)

IaHHBIM BBHI30B IIPUOCTAHABJINBAET BHIMOJHEHE BbI3LIBAIOIIIE-
ro mIpoliecca M0 IOoJydYeHus JIIo00ro curuajia. B KauecTBe TaKoro
cuTHalla 0CO0eHHO ymZOOHO MCIOJb30BaTh curHajd SIGALRM,
BBIIaBaeMbIll cucTeMHBIM Bbi3oBoM 3A/JATH_BPEMJA. Hanpu-
Mep, mapa CUCTeMHBIX BbIB0BOB 3A/[ATH _BPEMA n I[TAY3A
HCIIOJIb3YyeTcsI Tpu BhImosHeHuu KoMmauabl shell —sleep, ocye-
CTBJIAIONIEH 3aJep:KKy IpOrpaMMbl Ha 3aJaHHOE UMCJIO0 CeKYH.I
(cm. m. 1.5.5).



5. YNIPABNEHUE OMNEPATUBHOM NAMATHLIO

5.1. 3agaum ynpaBneHUs nNamaTbio

Baxxkuetimumu anmnaparasiMu pecypcamu BC aBisiorca ITIT
u OII. YupasieHue sTUMU PecypcaMy BBITIONHSIETCA KaK IPOrpaMM-
HO — mogmporpammamu aapa OC, Tak um amnmapaTHO — ammapary-
poii camoro IIII. ITpu sTom mporpammuoe yupasienue 1111 u OIT
HCIIOJIb3YeT M AOIOJHSET COOTBETCTBYIOIIEe alllapaTHOe yIIpaB-
JIeHue.

B npegpigymnx pasgeiax moco0us OBIIN BBISIBJICHBI OCHOBHBIE
3agauu 1o yapasienuio I1I1:

1) nucmeTuepusalud IIPOIIECCOB — paclpejesieHre BPeMeHU
IIII mexxny nmpomeccamu. JlanHasa 3amaua pemaercsa saapom OC;

2) samena Ha 1[Il anmmapaTHOro KOHTeKcCTa mporecca. Takas
3aMeHa OpUBOAUT K cMeHe BbImosiHsgeMoro Ha IIII mporecca. Ee
peanusamus TpedyeTcsa A PeIeHusA MpeabIayIiieli sagauu Juc-
rmeTyepuaauu mporeccos. [lanHasa 3agava pernaeTcs amiapaTHo;

3) nepexrJiouenue 111 u3 HeIPUBUIIETPOBAHHOTO B IIPUBUJIE-
TUPOBAHHLIN PEeKUM U 00paTHOe Iepekauenne. Takoe meperJio-
yeHue TpebyeTcsa A pealusallii CUCTEMHBIX BBHI3OBOB, IPUBO-
IAIMINX K IEPEBOY IIPoIlecca U3 COCTOSTHUS «3aaua» B COCTOSHUE
«fapo», a TakKe AJiA oOpaTHBIX ImepexoaoB. [laHHas 3agaua pe-
I1aeTcsA amIapaTHo;

4) mopmep:KkKa mpepbiBaHUil. MexaHmsM IpephIBaHUII Ypes-
BBIUAMHO BasKeH [Jis OPraHU3alliy B3aUMOIEHCTBUA MEKIY all-
naparypoit BC u ee mporpaMmmMHBIM obecrieuenuemM. JlanHasd 3ama-
ya perraercss coBMecTHO ammaparypoir IIII m mommporpammamm
anpa OC.

Ilepeiigem Temeps K yupasiaenuio OIl. Hamomuaum, uTO peaib-
Hasa OII mro6oit BC mpencraBiser coboii JTUHEHHYIO IIOCJEIOBA-
TeJIbHOCTh ITPOHYMEPOBAHHBIX sfAueeKk. Homep AUYelKM IaMaTH
Has3bIBaeTCs ee peajbHBIM agpecoM. biaromapsa HAJIWYUIO IIOI-
CHCTeMbl yHOpaBJIeHUA MMaMATBHIO, BxonsAmieir B cocraB sapa OC
(cMm. puc. 21), a Tak'ke annapamypsl. YynpaéieHui naAmambvio
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Jgrobas IporpaMMa UMeeT [leJIo He C PeaJbHOM, a ¢ 6upmyanibHoll
OII. TIpegocraBiaenue takoii OIl TpedyeT BHIIOJIHEHUS CJIELYIO-
IMUX TpeX (PYHKIIUI:

1) mpeobpasoBaHue BUPTYyaAJIbHBIX alPEcOB B peabHBIE aJpeca
sueer OII;

2) samuTa obJiacTel MaMATH OJHOTO IIPOIlecca OT BO3AEUCTBU S
IPYTHUX IIPOIIECCOB;

3) pacupenenenne OIl mexxay mpoiieccaMmu.

IIpu BeImOTHEHN T 9TUX QYyHKIINH poab OC 1 poJs anmaparypbl
yIpaBJeHUs MaMATHI0 pasanuHbl. Tak Kak mpeoOpasoBaHUe aji-
PecoB BBITIOJIHAETCS BO BPEMEHU OYeHb 4acTo (IPU BBLIMIOJHEHUU
JII000# MAITMHHONU KOMAaHABI, uMelotei geiyo ¢ suerkamu OII),
TO 9TO IIpeoOpasoBaHme peanms3oBaHo ammapaTHo. Poas OC cBo-
IUTCS TOJbKO K MHUIIUAJNSAIINYN PETUCTPOB U TAOJIUIL, UCIIOIb3Y-
eMBbIX [IJIf allllapaTHOTO Ipeo0pasoBaHUSA aJpecoB M BXOIAIIUX B
COCTaB amapaTypsl YIPAaBJIEHUS IaMATHIO.

3amuTa maMATH IIPOIlecca OT BO3AEMCTBUS APYTUX IIPOIIECCOB
OCHOBaHA Ha KOHTPOJIE IIPABOMOYHOCTH BBHITIOJHEHUS KaiK 01 ore-
pamuu ¢ OIl. Tak Kak yacToTa TaKUX OIepaIuii OueHb BLICOKA, TO
aHAJIOTUYHO (QYHKIUHU MPeo0pasoBaHUsS agpecoB KOHTPOJb IIpa-
BoMouHOocTHu omeparuit ¢ OIl BLIMOMHSETCA MOJHOCTHIO aIIIapar-
Ho. Poss OC cBOAMTCA K BHINOJTHEHUIO IBYX (DYHKIUNA, JOIOJIHA-
OIUX AalMapaTHBIA KOHTPOJb. Bo-IepBBIX, OHA OCYIIECTBJISET
MHUITNAIU3AIUI0 PETUCTPOB U TAOJHUIl, UCIOJb3YEeMBIX AJIS TaKO-
r'o KOHTPOJIsA. Bo-BTOPBIX, B ciIyuae HAPYIIEHUS IPABOMOYHOCTH
poctymna K nmamatu OC oOpabaTeiBaeT MCKJIOUeHUE (BHYTPEHHEE
ammapaTHOe IIpephIBaHKe), BhIJaBaeMoe alllapaTypoil yIpaBIeHus
MaMATHIO.

B orsimume oT AByX Apyrux (QyHKING, GYHKIUA pacipenesie-
HUS IMaMATHA BBIMOJHAETCS BO BPEMEHM JOCTATOYHO PEIKO U IIO0-
ATOMY MO:KeT OBITh peasii30BaHa IPOrpaMMHO, TO ecThb aapom OC.
Ho ecau MBI XOTUM 00eCIIeUNTh IIPEBLIIIIEHIE 00'beMa BUPTYaAJIb-
HOIl MaMATH IPorpaMMBI Hajg o0beMoM peasnbHou OII, BhImeseH-
HOI eif, TO MOJIKHBI MCIIOJIb30BATh HOIMOJHUTENbHBIE DJIEMEHTHI
amnmapaTypsl yIpaBJIeHUs IaMAThIO.

TakuMm o0pasoM, BBEIOOP ammapaTypbl YIPaBJEHUS HAMSITHIO
OKa3bIBaeT pelllaollee BIUAHIE Ha pPealuns3aluio BceX Tpex QyHkK-
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muii ynpasiaeuus OII. IIpu pemrenunu cBoux 3agau OC omupaercs
Ha umemwInyiocad B BC anmapaTypy yhnpaBieHUS MaMSThIO W HC-
MOJIb3yeT HAXOAAIINecA B Hell pPerucTphbl, TaOJUIBI U MCKJIIO-
YeHU.

B ob1ieMm ciryuae anmapaTypa yIpaBJIeHU IaMAThIO BKJIOUAET
amnmapaTypy yIpaBJeHHus CerMeHTaMU U allapaTypy yIpaBJIeHus
crpauuiiamu. [IpruMeHeHre 9TUX TUIOB aNapaTyphbl IPUBOIUT K
TOMY, UTO IpeobpasoBaHue KasKA0T0 BUPTYaJbHOI'O IPOTPaMMHO-
ro aZipeca B peajbHBIN aapec IPOM3BOAUTCA He Ha OJHOM, a Ha
IByX aramax (puc. 26). Baarogapa rakomy 2-sTamHOMY mpeobpa-
30BaHUIO aJIpPECOB KasKIas U3 TPeX MePeurCcIeHHbIX 3a7a4 yIIpaB-
aenns OII Tak:ke pasOuBaeTcsa Ha JBe MOA3aTauUM.

CerMeHTHBIH JInHe BB .
BUPTYaAJTbHBIA BUPTYaJIbHBIN Peanpusrit
anpec Anmaparypa anpec Amnmaparypa anpec
— | yupasierus yupaBaeHus | >
CerMeHTaMu CTPaHUIAMU

Puc. 26 — Cocras anmapaTypbl YIPaBIeHUS NaMATHIO

HanbHelilee n3J0KeHNe peleHnd 3amad no yupasjienuio Ol
OCHOBAHO Ha HcIoJb30oBaHMM B KauecTBe IIII mmrpomporeccopa
i80386. [TauHbIl ITPOIlECCODP 3aHUMAET OUeHDb BasKHOE MECTO B HC-
TOPUYECKOM pPsze mporeccopoB ¢pupmsbl Intel mo caexyromum mpu-
ypHaAM. Bo-mepBBIX, 9TO IepBbINl 32-OMTHBIA mporieccop. Ero
perucrpsl, 3a HCKJIUYEHWEM HEKOTODPBHIX PErUCTPOB YyIpaBJie-
HUA TaMATHI0, KOTOPBIE OYIYT pacCMOTPEHBI HAMU II03Ke, IIPUBe-
JIIeHbl Ha puc. 27.

32-ouTtHbIe paboune peructpbl EAX, EBX, ECX, EDX umerT
B KauecTBe MJaAIIUX IOJOBHH peructpbl AX, BX, CX, DX, moc-
TaBIINeCs «B HACJEACTBO» OT mpoiieccopa i8086. ITo ke OTHO-
cutca 1 K perucrpam-ykasareasm ESI, EDI, EBP, ESP, EIP, a
Tak:Ke K peructpy ¢uaroB EFLAGS. Uro Kacaercsa cerMeHTHBIX
PerucTpoB, TO OHU HO-TIPEeKHEMY OcTainch 16-ouTHbiMu. X ync-
Jo yBeauuuiiock Ha nBa (FS m GS). HoBeIMU 110 CpaBHEHHIO C
i8086 saBasIOTCA TaKiKe yupaBisaoline 32-0utHuie peructpsl CRO,
CR1, CR2, CR3. 9tu peructpsl, B oranune oT perucrtpa EFLAGS,
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oTpaskaioT He Tekyiee cocrosuue IIII, ompenesseMoe mporpam-
MOIi, BBITIOJTHAEMOM Ha HEM B JAHHBIA MOMEHT BPEeMeHHU, a MOJITO0-
BPEMEHHOE COCTOsIHMe, o0Iee AJsI BCeX BBIMOJHSIEMBIX HA IIPO-

Iieccope IporpaMM.

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

Puc. 27 — Peructpsl nporeccopa i80386

Bo-BTopEIX, Haumuasg ¢ i80386, ammapaTHO IOAIEeP:KMBAETCS
BUpPTyaJbHASA IMaMATh, UMeIOIasi 00'beM BO MHOT'O pas3 0O0JIbIINiA,

yeMm peanbHas OII.
B-Tperbux, B i8B0386 peanan3oBaHbI JOCTATOUHO HAMEKHbIE al-

ImapaTHbIe MeTOAbI 3aruThl nHGopmamuu B OIT.
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HecmoTps Ha TO YTO IOCJIEAYIONIIE MOAEJH IIPOIECCOPOB (hup-
MbI Intel mEOTOKpaTHO peBocxoaAT iI80386 1m0 CKOPOCTU BBIUMC-
JIEHUH, B HUX IO-TIPEKHEMY Peayn3yIoTCA uaeH, MOJTyYeHHbIe TP
€ro IMPOeKTUPOBAHUU. Y Ka3aHHOE IIPEBOCXOCTBO B CKOPOCTHU MI0O-
CTHUIaeTCsi B OCHOBHOM 3a CUET «KOJMUYECTBEHHBLIX» (PaKTOPOB:
YBeJIMUEHUS YMCJIa KOMaHM, pa3Mepa W KOJNUECTBA PETHCTPOB,
eMKOCTU 0y(depoB, TAKTOBOM UaCTOTHI.

IIporeccop i80386 umeer Tpu pexmma paborsl: 1) peasbHBIH
pesxkuM; 2) samuineHHb pexkuM; 3) pexxkum V86. B peanvrnom
pedcume mpoIleCCOpP OKA3LIBAETCS CPasy Ke I0cje BKJIIOUEHMS
MUTAaHUS UJIN B ciIydae c60s. B aToM peskmMe Ipoiieccop OoueHb
moxo:k Ha i8086, BHIMOJHAS BCe HMPOrpaMMBbI AJs Hero (B TOM
yucyge u camy MS-DOS). Orsimuns: 1) BeIllle CKOPOCTH BBITIOJIHE-
HUA MAIIMHHBIX KOMaHZ; 2) AJUHA BCEX PETHCTPOB (Kpome cer-
MEHTHBIX) yBeJnueHa 10 32 Our.

Pe:xxum V86 (BupTyanbHbIi mporeccop i8086) nmutupyer ams
KaXKI0l M3 HEeCKOJbKUX IIapaJlieJbHO BRITONHAEeMBIX DOS-mpo-
rpamMm pe:xum pabotel i8086.

Bur O 8 CRO ympaBJiseT mepeKJIIOUeHNEM PeKuMa IIPOIlecco-
pa: 1 — samuinennsiii pe:kuM; 0 — peanbHBIT peskuM. Cienyio-
masA TPpynmna MaIIWHHBIX KOMAaHI (MCIOJb3yeTcs acceMOjepHas
dopma 3sammcu) BeITIONHSET IepekJatouenue I[I1 m3 peasbHOTO B
3aULUULEHHBLI PeHCUM:

mov AX, CRO
or AX,1
mov CRO, AX

B szamquineHHOM pesKHMe IIPOIleccop IIOJHOCTHhIO mpeobpa-
ayercs:

1) agpecnoe mpoctpancTBo OIl yBenuumBaercs no 4 I'6aiT minm
oosee, rae 1 I'dasiT = 1 - 10% Ko6airr, 1 Koaiit = 1024 0Gaiira;

2) ammapaTHO HOAAeP:KUBaeTCA MYJbTUIPOIrPAMMHOCTD: KaK-
IOU MPUKJIASHOI IIporpaMMe HasHAUaeTcs CBOSA 00JIACTh ITaMATH,
amnmapaTHO 3alUIllaeMas OT BO3IEHCTBUA APYTUX HPUKJIATHBIX
mporpamM. Ocobo 3aIUIIaeTcss OT BO3eHiCTBUS NPUKJIATHBIX TPO-
rpamMm objacts aapa OC.
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5.2. CermeHTHasA BupTyanbHasa namsTb

5.2.1. Npeo6Gpa3oBaHne apgpecoB

Buarogapa Hanuuuio annapamypsvt YynpaéieHus cezmenma-
Mu JI000¥ IIPOIECC MMeeT B CBOEM DACIIOPSYKEHUU Ce2MeHMHYI0
6UPMYAnbHYI0 NAMAMb — KOHEYHOE MHOXKECTBO HEIIPEPHIBHBIX
obsacTelt mamMaATU (CETMEHTOB), JOCTYIHBIX IIPOTPaMMe IIpoilecca.
B stom ciyuae agpec aueiiku OIl Bcerga 3amaeTcsa B mporpamMme B
Buze mapse! (S, L), rme S — wmaeHTudumKarop cermenra, a L —
CMeIlleHre OTHOCUTEJIbHO Havajla CerMeHTa.

IIpu pa6ore IIII B peasbHOM pekmuMe S IpeacTaBseT co0O
HavaJbHBIN ajgpec pasmelnenusa cermenta B OII (Tounee HOMED
HavabHOTO naparpada). Tak Kax peanbHblit pesxum LI ncmons-
3yeTcs JIUIIL MPU 3arpy3Ke MYJIbTUIIPOTPAMMHONA CHUCTEMBI, TO
Iajiee peuyb OyIeT UATA B OCHOBHOM O 3AIUIIEHHOM pPeKIME.

IIpu pa6ore B 3amumieraom pexxume S = (T, 1), rme T — Tun
rabaunbl geckpuntopoB (0 — GDT, 1 — LDT), | — wumHAeKc
Ieckpunropa cermenTa B Tabuauiie GDT uau LDT. 3roT muIEKC
ecTb cMeleHne (B 0aliTax) OTHOCUTENBHO Havaja Tabauiel. UneH-
Tu(UKATOP CeTMEHTa S [JIA 3alIUINEeHHOTO PekuMa OOBIYHO Ha-
3BIBAIOT CENEeKMOPOM CezMeHRma.

GDT — riobanbHasa TabauIla JeCKPUITOPOB, B HEell HAXOMAT-
cs JeCKPUIITOPBI CeTMEHTOB sapa. JTa Tadsuila o0Inas AJs BeeX
IIPOIIECCOB, IIPUUEM IPOIIECC, BBITIOJHSIEMBIA B JaHHBIA MOMEHT
Ha IIII, TeopeTnuecKu MOKeT MHUITUMPOBATE JIFOOOM M3 9TUX Cer-
meHTOB. Ho ecaiu OH HaXOAMTCS B COCTOAHUM «3amada», TO MO-
JKEeT BBIBLIBATH JIMIIb HEKOTOPHIE CEIMEHTHI SAApa, HasbIBaeMble
genmuaamu. Bei3oB J1000r0 IPyroro cerMeHTa HPUBEIET K BO3-
HUKHOBEHUIO MCKJIOUEHUA 1, KaK CJIEACTBUE, K YHUUYTOKEHUIO
mporiecca. Ecau BBI3BaH BEHTUJIb, TO IIPOIIECC IEPEXOAUT B CO-
cTosgHMe «Aapo» um eMy MOCTYHHEI Bce cerMeHThI B GDT.

LDT — joxkasbHAas TabIuIa [ecKpunTopoB. s KasKaoro mpo-
Imecca CyIIecTByeT cBOs enuHcTBeHHass LDT. B Helt maxomsarcs
JIEeCKPUITOPHI CETMEHTOB IIPOIeCCa, MCIIOJb3yeMbIe UM B COCTOSI-
Hun «3agada». KommuectBo cermeHToB B LDT myd KasKaoro mIpo-
mecca csoe. HamnboJiee uacTo B 9Ty TabJIUITy BKJIIOYAIOT CETMEHTBI:
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1) cermeHT Kojma; 2) CErMEHT JaHHBIX; 3) CETMeHT cTeKa. Peixe —
cermeHTBI DLL 1 cerMeHTBI pasaesseMOol HaMsATH.

ITore B meckpumropa Ji000r0 cerMeHTa COAEP:KUT 0a30BBIM
JUHEHHBIN aapec cerMeHTa — aapec pas3MeIleH’s B JNHeHHOH
maMATH mepBou sueiiku cermeHTta. Ecau B BC mer ammapaTyphl
yHOpaBJeHUs CTPAaHUIIAMHM WM OHAa BBIKJIOUeHa (myTeMm cOpoca
crapurero 6urta B peructpe CR0O), To B KauecTBe JIMHEHHON mTaMsd-
TH, UCIIOJIb3YEMOU AJIA PasMeIlleHUsI CeIMEHTOB IIPOIecca, BHICTY-
naet peasbHas OII. B aTom ciryuae mr060i aapec (S, L) = ((T, 1), L),
cofepiKaIuiica B MoJie MAIIIMHHON KOMAaHAbI, IIpeodpasyeTcs mIpu
nonazaauy dToul Komauael Ha I B peansubIit agpec OII mo cxe-
Me, n300pakeHHol Ha puc. 28:

R=B+1L,
rae B — 0asoBbIil agpec cermMeHTa, HECKPUITOP KOTOPOTO HAXO-

nurca unu B trabsuiie GDT (ecau T = 0) nau B Tabauiie LDT (ecan
T =1) co cmemreruem | 6afiTOB OTHOCUTEIBHO HaUaJia TaOJIUIIHI.

BupryanbHBIF cerMeHTHBIN ajpec

L 7 [ L | oI
LDT
| R=B+L
T:1: /l B
_‘|'_ JIuHeAHbII
GDT aApec
o
T=0) B

Puc. 28 — IIpeoOpaszoBaHre BUPTYyaJIbHOTO CEIMEHTHOTO aapeca
B PeaJIbHBIN IIPU OTCYTCTBUU aNllapaTyphl YIIPABIEHUS CTPAHUIIAMU:
T — run tabaunsl geckpuntopos (0 — GDT, 1 — LDT);
| — unpekc geckpumnropa cermenra B GDT unu LDT;
L — cmelieHre OTHOCUTEJIBHO HAaUYaIa CEerMEHTa;
B — 0a30BbIil TUHEHHBIN afpec CerMeHTa;
R — peanbHBIN agpec MepBOil SUEHKU CerMeHTa
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Teneph IOMOJHUM M3JIOMKEHHYIO BBIIIIE CXEeMY aApecalium sue-
ex OIl B 3amuinieHHOM peKHMe HEeKOTOPBLIMU CYIIECTBEHHBIMU
IeTaJsIMU. PACCMOTPUM AOCTATOUYHO MOAPOOHO CTPYKTYPY HECK-
PUNTOPOB CETMEHTOB, a TaKyKe MCHOJb3yeMbIe NI PabOTHI C OTH-
MU AeCKPUIITOPAMU PETUCTPHI ¥ MAIlIMHHBIE KOMaHAbl. HauHeM c
BOIIPOCA O TOM, TJle Pa3MeIlaeTcsA CerMEHTHBIN BUPTYaJIbHBIN al-
pec suetiku OIl — (S, L).

Hamomuum, uTo B mpoieccope i8086 maeHTH(GUKATOP CerMeH-
Ta S ecThb HOMEpP HavaJbHOro maparpada cermenra. Ilpu satom S
COIEPYKUTCS B TOM CETMEHTHOM PETHCTPE, KOTOPBIA MCIIOJIb3YeT-
cqa Ana agpecanmuu paccMmarpuBaemoii sueiiku OIl. Kampaa ma-
IMUHHAA KOMaHIa «3HAeT», KaKOW CerMeHTHEIN PEerucTp MCIIOJIb-
3yeTcd IJs aapecaluy OIepaHAa dTOM KOMAaHIBI, €CJAW 3TUM
onepanaoM ABisgerca sueiika OIl. Hampumep, Komamma 6e3ycioB-
HOTO IIepexofia jMmp BBIMIOJHSAET IIePexo]] Ha AYEeNKy maMATH, OIS
azpecanuy KOTOPOHM WMCHOJb3yeTCsS perucrTp cermeHra kKomga CS.
Iro crpaBedanBo U Aada agpecanuu sueek OIl B peasbHOM pesku-
me nporteccopa i80386. B zamumennom pexxume III gmsa xpane-
HUA S TaKKe MCIIOJB3YeTCs OJUH N3 CETMEeHTHBIX peructpoB. Ho
Tak Kak Temepb S = (T, 1), TO u comep:KMMOe CEerMEHTHOTO PETHC-
Tpa B 3alIUINeHHOM pexxkuMe Oyzer apyrum (puc. 29). ITore RPL
HCIIOJIB3YETCS MJIA anmaparHoi 3amuTel napopMaiuu B OIT u 6ymer
paccmoTpeHo HaMu B . 5.2.3.

15 3 2 1 O

\—_/’_,_’/\/\_/
T RPL

uHgexc |

Puc. 29 — CrpyKTypa CerMeHTHOr0 PerucTpa B 3alllUIIIeHHOM pesKuMe:
| — uHAEeKC meckpumnTopa cermenTta B Tabauie GDT uau LDT;
T — tun rabaune geckpuntopos (0 — GDT, 1 —LDT);
RPL — ypoBeHb 3ampalinBaeMbIX ITPUBUIETUHN

O6paTuM BHMMAaHME, UTO pasMep HOJsg MHAEeKCOB | B cer-
MEHTHOM perucTtpe cocraByseT 13 6utos. IlosToMy MaxkcuMasb-
Haa gauHa GDT wau LDT pasna 2% = 8192 6atita. Tak Kax mau-
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Ha OZHOTO JeCKPHUIITOpa paBHa 8 OaiiTaM, TO MaKCHUMAJIbHOE
YKUCJI0 AecKpunTopos B Tabaume GDT uau LDT 6yger 8192/8 =
=1024 =1 Koaiir. Takoe MaKcuUMaJbHOE YKCJO CEeIrMEHTOB IIa-
MATH MOJKeT MMeTb KOHKpPeTHas IPUKJIAagHAsd IporpaMMa WJIn
aapo OC.

Ha puc. 30 mpuBegeHa CTPYKTypa JeCKPUIITOpPA cerMenTa (CTpo-
ka GDT uau LDT). Ero anuna 8 6aiiToB, M3 KOTOPBIX 6a30BBIHI
JMHENHBIN aapec cermenTa (B) sanumaet 4 Oaiita, mam 32 O6ura.
Tax xag 2% =4 I'6aiitTa, To 00Ul 00bEM JUHEHHOTO BUPTYAJIb-
HOTO aJpecHOro IIPoCTpaHcTBa cocraBiseT 4 I'Gaiira.

7 6 5 4 3 2 1 0 GaiTeI
|B (crapimuii) | | IMocryn | B (maamimit) |Hpe;1eJ1 (Mﬂanmnﬁ)|
‘G |X‘ 0| | |1'Ipe11eJ1 (craprmmit) | ‘P|DPL|S‘ Tum ‘A‘
4 3 0 76 5432 1006urs

Puc. 30 — CrpykTypa AecKpuIITOpa cerMeHTa

ITosme npeden comep:XUT pasMep cerMeHTa B 0aiiTax, yMeHb-
meHHbIR Ha 1. B peansraoMm pe:xume pasmep cermenTa OII cocras-
Jaser 64 K. B zamuiiieHHOM pekuMe MOMKHO 3a1aBaTh JIIOOYIO AJIH-
Hy cermeHTa ot 1 Garita go 22°=1 M0OaiiToB uamu crpaHuil. bur
G — 6um zpanynaprocmu. Ecau G = 1, To nose npezesa 3agaer
IpefeJbHBIN padMep cerMeHTa B crpaHuiiax (mo 4096 6aiiTos),
nHaue — B OalTax.

Bur X zamaer pasMepHOCTh MAIIMHHBLIX KOMAH[[, BBIIOJIHSE-
mbix IIII. Ecau X =1, To BBIIOJMHAIOTCA 32-OMTHBIE KOMAHIBI,
nHaue — 16-6uTtHble. (16-0UTHBIE KOMAHIBI OCTAJINCEH «B HACJIE-
cTBO» OT Irporieccopa i8086.) Bur | ncmonb3yercsa omepalnoHHON
CHCTEeMOM IJIS CBOUX HYK].

ITosne (6aiiT) docmyn orpaHUYMBAET ONlePaNId, KOTOPHIE MOXK-
HO BBITIOJIHATEL HaJ cerMeHToM. IIpu sToM 6uT S — mpusHAK cuc-
TeMHOTO cermMeHTa. Ecau ator 6uT cOpoiier B O, TO CerMeHT CHC-
remubIi. [lome DPL mcmoab3yerca s OpraHW3aMM 3alllHThI
cermeHnTa. Ero masHauenue OyzeT paccMoTpeHo B 1. 5.2.3. Buthl
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P u A MCHOJB3YIOTCA AJIs OPTaHM3AIMM CEIMEHTHOTO CBOIIMHTA.
Itu; 6uTe OyAyT paccMOTpeHbl B 1. 5.2.2. Comep:kaHue MO mun
ompemesasiercsa HasHaueHueM cermeHTa. Ha puc. 31 mpuBegen OaiiT
JIOCTyIIa JJIA CerMeHTa KOJa, COAePKAaIlero MallnHHbIe KOMAaHIbI
mporpaMmebl. 3geck 6ut C — OuT nmogumHeHMUsT. R — OuT pasperre-
HuA uyTeHudA cermenra (1 — ureHme paspeineHo, 0 — uTeHme 3aim-
perteno). Uro KacaeTcs: 3aIuCcH, TO B CETMEHT KOJla OHA 3ampelre-
Ha Bcerga (B OTJIMYME OT PEATHHOTO PEKMMA).

7 6 5 4 3 2 1 0
|P|DPL|1‘1|C|R|A‘

Puc. 31 — Baiir goctyna aasa cerMeHTa Kojma

Ha pwuc. 32 mpuBemeH O0aliT mocTyma OJS CeTMEHTA MaHHBIX.
3necs OuT D 3amaer HampaBJeHMe pacinupeHusa cermenra. O0ObIu-
HBIN CEerMEeHT JaHHBIX PACIIUPSETCSA B HATIPABJIEHUU CTAPIINUX al-
pecoB (D =0). Eciu ke B cerMeHTe PacIoJIOXKeH CTeK, pacIiIiupe-
HHUe TpomcxoauT B oOparHoMm HampaBieHuu (D=1). W — our
paspemieHus 3anucu B cermenT (1 — sammces gomyctuma, 0 —
HeT). Ecoiu mporpaMmma momnbiTaeTcs 3anucarhk B cermeHT mpu W =0,
TO ee BBINIOJIHEHME OyneT mpepBaHO. [JI CHCTEMHBIX CEIMEHTOB
ToJie mun TPUHUMAET APYTrue 3HAUEHUS.

7 6 5 4 3 2 1 0
|P|DPL|1|O|D|W‘A‘

Puc. 32 — Baiit goctyna ajis cerMeHTa JaHHBIX

Tak xkax GDT comep:xut geckpuntopbl cermeHToB Axpa OC,
ara Tabauiia 3amnoaHserca npu nuaunuaausanuu OC. Uro Kacaer-
ca LDT, To oHa comepKUT AeCKPUIITOPHI CETMEHTOB TOJBKO OIHO-
r'o Ipoliecca 1 ee co3JaHre NHUIIUUPYETCA TPOIeCCOM-0TIIOM IIPHU
BBITTOTHEHUU cucteMHOro BeizoBa CO3JATH ITPOIJECC. Ecan
IIPEAII0NOKUTD, UTO Mbl 3aHMMAaeMCs CO3TaHMeM HOBOTO IIpoIlec-
ca CaMOCTOSATEJNLHO, He HCIOJb3ys JaHHBLIN CHUCTEMHBIN BBI3OB,
To st 3aganua LDT mouepHero mpoiiecca Hallla mporpaMma MOT-
Jia OBI MCIIOJIb30BATh, HAIIPHUMED, CIEeAYIOIINe OMePaTOPLI accemM0-
Jepa:
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; IlepBas crpoxa mio0oit GDT uau LDT comep:KuUT HyJIU
Ldt db 0,0,0,0,0,0,0,0
;  Ileckpunrop cermeHTa Koja (BBIIOJHEHUE, UTeHUEe, 32-0UTHBIE
KOMAaH/IbI)
db OFFh, OFFh, 0, O, 0, OFAh, 4Fh, O

;  IleckpunTop cerMeHTa HaHHBLIX (POCT BBEPX, UTEHUE, 3AIIHCH)
db OFFh, OFFh, O, 0, O, OF2h, 4Fh, O

IIpu paccMoTpeHHHU TaHHOTO IIpUMepa CjleAyeT y4ecThb, UTO B
omeparope db muammnii 6afiT JeCKPUIITOPA PACIIOJOMKEH CJIeBa, a
Ha puc. 30, HaobopoT, cupaBa. B KauecTBe 0a30BOT0 JHMHEWHOTO
agpeca ajs o00MX CerMeHTOB BbIOpaH HyJeBOU azpec. YTo Kaca-
eTcs IpenesbHON AJWHBI CEIMEHTOB, TO OHA TOMKe OZWHAKOBA
(1 Mb6aiir). CremoBaTesnbHO, 00a JECKPHUITOPA ONMMUCHIBAIOT OJUH U
TOT K€ CerMeHT JIMHEHHOUW NMaMATH. B mepBOM ciiyuae 3TOT cer-
MEHT pacCMaTpPHBaeTCs KaK CerMeHT KOZa, a BO BTOPOM — Kak
CerMeHT JaHHBLIX. B pesyibTaTre mpoIllecc MMeeT II0 OTHOIIEHUIO K
CBoOel cOOCTBEHHOM MaMATH HeOTPaHWUYEHHbIe IpaBa JOCTYIIA.

Ananus maHHOTO IpUMepa II03BOJISET CAesaTh eIle OIUH BbI-
Boxa. Tak xax 0a30BLIl TMHEHHBIN agpec cerMeHTa HYJIeBOM, TO B
JaHHOM IIpHUMepe pPedb MOYKEeT UATH TOJHKO O BUPTYaJbHOM JIK-
HeTHOM IIPOCTPaHCTBE, AJI OTOOpasKeHus KOTOPOro Ha peajibHbIe
agpeca TpeOyercs ammaparypa ympaBieHus crpanurnamu. (B ca-
MoM HauaJie peanbHO OIl HaxoguTcs TabnIila BEKTOPOB IPEpPhI-
BaHuii, ucnoabsyemad 1[II B peasbHOM pesxumMe pabOTHI.)

O6macTs mamMATH, B KoTOopoi Haxomurcsa LDT OGyayimero mpo-
Iecca, JOJKHA OBITh 3aperuCcTPUPOBAHA IIPOIIECCOM-OTIIOM B Tab-
gurie GDT KakK 0coOBI# CHCTEMHBIN CerMeHT maMATu. Jis Toro
YTOOBI BHITIOJHUTE 3alIMCh COOTBETCTBYIOIIET0 JeCKPUIITOPa B Tab-
auity GDT, sty Tabauiy HeoOX0AMMO HANTH B MaMATH. ITO MOK-
HO ceJiaTh, IPOUYUTaB comep:;xuMoe peructpa GDTR. Aror 6-0ati-
TOBBIA PETHCTP COAepP:KUT 4-0aiiTOBLIN 6a30BbLIN peaJbHBIN ampec
rabauibl GDT u 2-6aiiTOBBIN pa3Mep 3TOU TaOJIUIIEI.

GDTR — oueHb BasKHBIN PETruUCTp, ucnoabdyeMblii camum I111
Ui agpecanuy sueek mamMaATH. JJomycTuM, HalpuMep, UTO B Cer-
MeHTHOM permcTpe Koga CS 6ut T =0. Torgma mas ompemeneHus
agpeca ciaenymoiell BeinoaHAeMon kKoMmaHael 1[I1 mpocymmupyer
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comep:kuMoe GDTR ¢ comep:XuMBIM IIOJISI WHAEKCA B PEeTruUcCTpe
CS, a sarem u3BJieUeT M3 HAWAEHHOTO AECKPUIOTOPA 0as0BBIH
JUHEHHBIN ajpec cerMeHTa Kola, KOTOPBIA 1 OyAeT IPoCyMMUPO-
BaH cO cMellleHneM u3 peructpa EIP.

Hns sanmonuenus perucrpa GDTR mporpammer siapa OC wuc-
MOJIB3YIOT CIEIUAJbHYI0 MAIMUHEYI0 KoMaHay lgdt. Oma BBITOJ-
HseTcs, HampuMep, mocje nobasiaenusa B GDT HOBOTO AeCKPUIITO-
pa LDT.

Ecau B cermenTHOM peructpe 6ut T =1, TO IeCKPUNTOP UCKO-
Moro cermeHTa HaxomuTcsa B LDT. Tax xak B 11000 MOMEHT Bpe-
menn Ha I BBITIOJIHSAETCS TOJIBKO OAMH MPOTPAMMHBIN IIPOIIECe,
TO TOJBbKO ofHAa Tabaumna LDT momkHa OBITh «BUIMMA» IIPOIECCO-
pom. Hns sroro IIII mmeer 2-6aiiToBhiii peructp LDTR. 9rtor
PEerucTp Comep:KUT MHAEKC AJeCKPHUIITOPa TeKyIiei Tadaunsr LDT
B Tabsiume GDT.

CroenuanbHada MammuHHAsS KomaHza |ldt BeimosHsAeT 3aMeny
cogep:xuMmoro peructpa LDTR. 3amucas ¢ ee momorisio B8 LDTR
uHaekc geckpunrtopa LDT B GDT, Ml cmenaem ganuyo LDT Te-
Kymreii. Temepsb J1000¥ cerMeHTHEBIN peructp ¢ outom T =1 Oyzer
VKasbIBaTh HA OAWH U3 CETMEHTOB, OIPeAeJIeHHBIX (C HIOMOIIIbIO
CBOUX J€CKPUIITOPOB) MMEHHO B 3T0i#1 Tabsuie. Ilpu sTom caegyer
orMeTuTb, 4yTo KpoMe LDTR B IIII mMmeerca BHyTpeHHUI IIpo-
TPaMMHO HEIOCTYIIHBI PErucTp, coaep:Kaliuii 0a30BLIN JIMHET -
HBIH agpec Teryieir LDT, a Takike ee pasmep. 3anuch B Hero 1111
OCYIIIECTBJISIET IPU BbIMOJHeHMU KoMmauabl |ldt myrem xommpo-
BaHUA IIOJIEH aapeca u pasMepa us geckpunropa LDT B Tabiauie
GDT. Hanunume Takoro BHYTpPeHHero perucrtpa mosBoJsger III1
JIOCTATOUYHO OBICTPO BBIYUCIATH JIMHEUHBIE aJpeca sSueeK B Cer-
MeHTaX, OoIpeaeJeHHbIX B TekyIen LDT.

5.2.2. PacnpeneneHne namaTtu

B orauune ot mporieccopa i8086 Hasmnume anmapaTypbl yOpaB-
JIEHNs CerMeHTaMU B Ipolieccopax, HaumHas ¢ i80386, obycioB-
JIEHO He CTPEeMJIeHHEM PACIINPUTL 00beM aJpecyeMoi IMaMsATH, a
BBI3BAHO CJIEIYIOIMMY MPUUNHAMY: BO-IIEPBLIX, OJIarogaps AecK-
puUIITOpaM CerMEHTOB peIllaeTcs 3aJada allapaTHOM 3allluThl WH-
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dopmatnuu B OII. IIpu sTOM BO3BOAUTCS AOCTATOUHO HAMEKHBIN
«3a00p» Me:KAy CerMeHTaMM ITaMATH PasHBIX IpolieccoB. MeTombl
peanusanuy TaKOI 3aIUThI OYIyT pacCMOTPeHBI B . 5.2.3.

Bo-BTOpEIX, cerMeHTHas OpraHm3alud HaMATH CYIIECTBEHHO
YIIPOIIlaeT MCHOJb30BAHME OAHOM M TOH Ke 00JacTu maMsaTH He-
CKOJILKUMU IIporieccaMu. B KauecTBe TaKuX 00JacTeil MOTYT pac-
cMaTpUBaThCS peeHTepabenbHEIe TporpaMMel, DLL, a Tak:ke pas-
menseMble o0JiacTH OAaHHBIX. Hampumep, HEeM3MEHSEMBIN KO
peeHTepabeIbHOUN IIPOTPAMMEI BBEIAENSIETCA B KAXKIOM M3 IIPOIleC-
COB B OTAeNbHBIN cerMeHT Koga. (Ha ammapaTHoM ypoBHE I
cerMeHTa Koja obeceumBaeTcA 3anpeT KaKoi-niuobo sanucu.) [lpu
CO3IAaHMWU IIePBOTO MPOIlecca, UCIIOJIb3YIONIET0 TaHHYIO PeeHTepa-
0elbLHYIO IIPOrpaMMy, TPOM3BOAUTCS 3arpys3Ka dTOH IIPOrPaMMEbI
B namaATh (OIl + o6aacTe cBommHra), a B LDT mporecca momerria-
eTcs MEeCKPHUIITOP CerMeHTa KoJa, COoAep:Kaliuili BUPTYATbHBIN
JUHEHHBIN agpec 3arpys:KeHHoN nporpamMmbl. IIpu cosmamuu Bcex
mocJienyoInux mporeccoB B ux LDT Takike momemniarTcs AecK-
PULTOPHI CETMEHTOB KOZIa, COAeP Kallie BUPTyaIbHble JINHEHTHBIE
agpeca peeHrepabesbHOro cermenTta. [Ipu orcyTeTBUM ammaparty-
PBI yOpaBJIeHUA CTPAHUIIAMU dTHU JIUHENHBIe afpeca OyIyT coBIIa-
IaTh, a IPU HAJIWYWU TAKON almapaTypbl BUPTyaJIbHBIE JIMHEH-
HBIE aJipeca peeHTepadeIbHOTO cerMeHTa Kofa OyayT, CKOpee BCero,
pasabiMu. Tak Kak cerMeHTHI JAaHHBIX Y Ka'KIOTO M3 ITPOI[ECCOB
CBOM, TO HUKAKOTO BJUSIHUS ITPOIIECCOB APYT HA APyra HeT.

Peenrepabenbubiii kog DLL Tak:Ke sammchiBaeTcsi B OTHEJb-
HBIM CEerMeHT KOJa, KOTOPBIH MOKEeT MCII0Jb30BaTh JIO0OI
mporiecc. s aToro TpedyeTcsa MOMeCTUTh AECKPUIITOP CeTMeHTa
B LDT mporrecca. OueBuaHO, UTO KaXKABIN IPOIECC HOJIKEH NMeTh
CBOM 9K3eMILIAP cerMeHTa mAamHBIX DLL, a ero meckpumrop —
B cBoeit LDT. Ncnonb3oBanue s mH(GOPMAIIMOHHOTO B3aWMO-
IefiCTBUA MEXAY IIpOoIleccaMM’ PasAesigieMOro CerMeHTa JaHHBIX
mpexamnoJiaraer pasmerrenue B LDT Kakaoro mpoliecca cBoero aec-
Kpumnropa atoro cermenTa. Ilogo6HOe pasmereHre OCYIIeCTBISIET
SITPO TIPM BBITIOTHEHUU cucTeMHOro Bbi3oBa CO3JATH PA3J/[E-
JAEMBIHM CETMEHT.

IlepeuncienHbIE JOCTOMHCTBA CETMEHTHOM OPraHU3aIlNY IaMATH
yMeHbIaloT moTpedmocTu mporeccoB B OII, HO He ycTpaHSAOT
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Takyio moTpebHOCTh coBceM. Paccmorpum pacupezmenenue OII
IIPY HAJIMUMH alapaTyphbl YIPaBJIeHU CETMEHTAMHU U OTCYTCTBUU
ammapaTyphl yIIPaBJIeHUA CTPAaHUIIAMH. PelieHue 3TOW 3agauym
BO3MOXKHO ABYMS CIIOCO0AMIU.

IIpocreiimuit moaX0MA IPEAIIOJATAET, UTO CYMMAaPHBIH 00BEM
CEerMEHTHOM BUPTYAJbHON IMaMATH BCEX IPOIIECCOB HE MOYKET IIpe-
BoITIIaTh 00beM OII. B aTom cayuae mjisd BeIAEJIEHUS IAMATH HOBO-
My mporeccy OC paccmaTpuBaeT CBOOOAHEBIE YUACTKM HAMSTH,
ocTaBIIIecs Iocje mnmepBoHauanbHoi 3arpysku B OII sapa OC, a
TaKJsKe IIPorpaMM IpeabIAyIuX mpoieccoB. Hampumep, pomycrum,
yTo mepen co3ganueM mpoiecca 4 OIl umeer cocTosHME, M300pa-
JKeHHoe Ha puc. 33.

Peanbubrii
azpec oIl
0 MoGaiT
1 M6aﬁT — ano OC
2 Mobaitra
IIpomece 1
3 Moaiira
IIporecc 3
3,5 Moaiira
4 Mbatita — CB0oGOIHO
5 Mo6aiiToB
IIpormecc 2
6 Mo6aiiToB
7 MbaiiTroB —|
CB0060HO
8 MoGaiiToB —
9 Mo6aiiToB

Puc. 33 — IIpumep pacmpegeneHns maMATH

Ecau of6mias gamHa mIporpaMMbl IIpoliecca 4 IIpPeBBIIIIAET
4,5 M6aiiTa, TO B JaHHBIII MOMEHT TpeOyeMasi IaMsTh BEIJeJIeHa
OBITH HEe MOJKET U CO3JaHue Ipollecca OTKJIAIBIBAETCA [0 ee IMOsSB-
snenus. Eciu gjnHa mporpaMMbl He IPEBBIIITaeT CyMMAapHOTro 00he-
Ma cBoboguoit OII, To BO3SMOKHEI ABa BapuaHTa. Bo-miepBhIX, IIPo-
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rpaMMa MOJKeT OBITH JIETKO 3arpysKeHa B IIaMATh, €CJIU IS KaiK-
JIOTO CerMeHTa IIPOrPpaMMbl MMEeTCs He MEeHbBIIINH CBOOOJHbBIN yua-
crok OII. Eciu sto He Tak, To OC mo/KHA «CABUHYTH» B MAMATHU
pamee sarpysKeHHBbIe POrpaMMBI IpolieccoB. Hampumep, mycTh
mporiecc 4 mmeerT 2 cerMeHTa AuuHON mo 2 Mo6atita. Torga 6es
IepeMeIeHnss IPOrPaMMbl 2 B CTOPOHY OOJBINKUX WX MEHBIITHX
aZpecoB IIporpaMma Ipoiiecca 4 sarpy:keHa ObITb He MOKET.

Wsznoxxennas mpocreiiiiaa cxema pacmupeaenenns OIl ncxogut
13 IIPEAII0NOKeHNI, UYTO CYMMAapPHEIH 00beM BUPTYAJILHONU ITaMs-
TH HPOIECCOB He IIPEBBIIIAeT CyMMapHOro oobeMa peaabuou OII.
(ITpu sTOoM paszesisieMble CEIMEHTHI KOJa MM JaHHBIX YUUTHIBA-
I0TCA JIUIb oauH pas.) Ho anmaparypa ympaBjeHHsT cerMeHTaMu
B i80386 1mM03BOJISIET OTOWTH OT ITOT0 IPEAHOJIOKEHUS U 3arpy-
KaTh B NaAMSATH MEHBIIEro odbeMa OOJIBIIYIO IO pasMepy IIpo-
rpamMmmy. MHBIMYH CJIOBaMM, BUPTyaJbHas CerMeHTHAs MMaMATb
Impoiiecca MOKeT OBLITh OOJIbINle, UeM BBIJeJNIeHHas IIPOIlecCy
peanbuas OII.

Peanuzanusa mogodHOro mogxoma OCHOBAaHA HA HAJIWUYUU B ec-
KPUITOPe KaMJoro cerMeHTa 6utoB P (6um npucymcmeus) m A
(6um obpawienua k ceemenmy), a TakKe Ha HAJIMYUU Y IIPOIIECCO-
pa uckJanueHus omra3 cezmenma. CopMecTHas paboTa ammapa-
Typbl 1 aapa OC 3axkaouaeTcsa B CIAEAYIOIIEM.

Korga ma IIII momagmaer agpec stueiiku B Buzae ((T, 1), L), To
ammapaTHO IpoBepseTcsa O0uT P B mcKoMoM geckpumnTope. Ecim
P =1 (cerment B OII), TO BBINIOJHEHNE TPOTPAMMBI TPOJOJIKAET-
csl, “HAUYe — BO3HUKAET MCKJIOUeHue omka3 cezmenma. Ero o6-
paboTumk momgkaumBaeT TpeOdyembril cermeHT us BII. Taxk kKax mgisa
pasMeIIeHns 3TOr0 CerMeHTa MOMKET IMOTPe6oBaThCA OTKAUYKa APY-
T'OTO CerMEHTA, TO AJISI OIpee/IeHIS OTKaunBaeMoro CerMeHTa Mo-
sKeT moMoub O0uT A. Ecim oH cOpoIlieH, TO K CerMeHTy He OBIIO
o0paIleHns, ¥ OH MOYKeT OBbITH OTKAUeH.

ITepexauka cermenToB me:xkay OII u BII nHaseiBaercs cezmenm-
Holm céonunzom. Pacupenenernue OII, ocHoBaHHOE Ha CBOIHMHTE,
00JiaZiaeT TeM CYIIIeCTBeHHBIM HEIOCTATKOM, UTO BCJIeICTBUE Heo-
OIVWHAKOBOM AJIWHBI CEIMEHTOB pasMelleHre OJHOTO CerMeHTa MO-
JKeT morpeboBaTh oTKauKy u (unau) mepemerienue B OIl He omHO-
ro, a HECKOJbKUX IPYTUX CErMEHTOB.
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5.2.3. 3awumTa nHpopmauun B onepatuBHOM NMamATU

SamruTa nHPOPMAIINY SBJIAETCA HEOOXOAMMBIM YCI0BUEM (hyH-
KIIMOHMPOBAHUS MYJLTHUIIPOTPAMMHOM cucteMbl. B 1000t BC
uHopMmarua HaxoauTcda B OIl u ma ITY. Tak Kak omepaTuBHaASA
IMaMsATh pacIpeiesisieTcsa MeXKIy IIpolleccaMy B BHUIE CEeTMEHTOB,
TO TPedyeTcs MCKJIOUYUTH BO3AEUCTBUE HPOIIECCOB HA CETMEHTHI
maMATH, He IpUHAAJIe:KaIne nM. Bojee TOro, OCHOBHOM IIeJbIO
CEeTMEHTHOTO YIPAaBJIEeHUA MaMAThI0 KaK pas3 M ABJSIETCS 3aIuTa
uHbopmaruu B OII.

OT Koro JoJ/I:KeH ObITH 3aIUINEH CerMEeHT Hallleil IIPorpaMMbI?
Or uy:KMX CerMeHTOB KOoJa 1, MHOTAa, oT cBoux. OCHOBHOU HMpUH-
AT 3AIIUTHI CAEAVIOIINI: CYIIIeCTBYET DAL OTPaHWYEHUI, IpHU
HapYyIIIeHUN JIF0O0T0 13 KOTOPBIX BOBHUKAET UCKJIIOUeHUe (BHYT-
PeHHee anmapaTHOe IIpephIBaHMe), 00padOTUYMK KOTOPOTO IIpeKpa-
IIaeT BBITIOJHEHUE TEKYIIEH IPOrpaMMBbI, TO €CThb YHUUTOXKAET
COOTBETCTBYIOIINI IIPOTPaMMHEBIN Ipoiiecc. Hambosee IIMporo
WICIIOJIb3YeTCs UCKJIIoUueHne ¢ HomepoM 0Dh — obuwiee Hapywe-
nue 3awumst (GP). IlepeunciuM orpaHndeHus, HapyHUIeHUS
KOTOPBIX IPUBOAAT K MCKJIIOUEHUIM.

1. Orpannuenue umcja TabJIUIL JeCKPUITOPOB CETMEHTOB, J0C-
TYIHBIX IpoIeccy. JI1000ii TPUKJIAAHON MJIN CHCTEeMHBIN oOpaba-
TBIBAIOIITUI IIPOIECC MMEET JOCTYII TOJBKO K ABYM Ta0auiiam: GDT
(oHa mocTymHaA BceM IpolieccaM) u K cBoeit LDT.

HecmoTps Ha 7o uTo B GDT HaxomsaTcsa JeCKPUITOPEI AJA BCEeX
LDT, cyiiecTByIOIInX B AAHHBI MOMEHT BpPeMEHH B CHCTEMe,
BBITIOJIHUTE 3arpys3Ky azpeca «uy:koii» LDT B LDTR Teryuii
IIporecc He CMOMKeT m3-3a orpanmueHus 6. IlosaTromy cermenTsl,
onmcanHble B «uyxux» LDT, nasa mporecca HeIOCTYIHBI.

2. OrpaHuueHmMe YmcJja JOCTYIHBIX CETMEHTOB AAaHHBIX. [[oc-
TYIIHOCTDL IJIS HIPUKJIALHOTO mpolecca Tabauiikl GDT BoBce He
03HAYaeT AOCTYIHOCTH CEIMEHTOB, JECKPUITOPHI KOTOPBIX HAXO0-
narcsa B GDT. 9ro o6bAcHsIeTCA pasHUIlell 3alIpalrnBaeMoOTO U
UMeIOIEerocs YPOBHEH ITPUBUJIETHH.

Yposeenv npusunezuii PL — menoe uucao or O go 3. 0 —
CaMBbIil TPUBUJIETUPOBAHHLIN YPOBEHb, 3 — CaAMbI HEIIPUBUJIETH-
POBaHHLIN YPOBEeHb. OTH YPOBHU MOKHO HATJISIHO M300pa3UTh B
Buje Koney 3aujumut (pruc. 34). Ha sToM pucyHKe IIOKa3aHo, KaK
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MOTYT OBITH pacHpeeseHbI 0 KOJIbIAM 3aIlUTHI IPUKJIAAHBIE U
cuctemHble mporpaMMsl BC. B UNIX-cucTtemMax m3 4eThIpex ypoB-
Hell IPUBUJIETUI NCIOJb3YIOTCA TOJIbKO ABa — O u 3. YposeHsb 0
IIPHCYIL IPOIIECCY B COCTOSHUN «SIapo», a ypoBeHb 3 — B COCTO-
AHUU «3agada.

IIpuno:xenusa

CucreMHBIE

BBI3OBBI Pacmupenuna OC

CucreMHbIE
CEePBUCHI

Puc. 34 — Bosmo:xkHOe pacmpegenenne nporpaMmm BC
110 KOJbIAM 3all[UThI

OCHOBHOU IPUHIIMI OTPAHUYEHUSA UNCJIA TOCTYIIHBIX CETMEH-
TOB MAHHBIX CJEAYIOIINIi. JII0O00H CerMEeHT KO, BEIIOJHIEMbIH
Ha IIII, nmeer cBoit ypoBenb mpuBmieruit CPL. B xome sroro
BBIIIOJTHEHUSA O0BIYHO TPeOyeTcs MCIOJb30BaTh TUYEHKU C JaHHBI-
MU, TIPUHAAJEKAINE APYTUM CerMeHTaM, KaKIblii U3 KOTOPHIX
TaKkKe MMeeT CcBoil ypoBeHb mpuBuieruit — DPL. ITomo6zoe
KCIIOJIb30BaHNE BO3MOYKHO TOJBKO B TOM CJIyUYae, €CJIM BBITIOJHS-
etrca yeaosue CPL < DPL. MHaue BO3HMKAET UCKJIIOUEHNE, o0pa-
00OTYMK KOTOPOTO IIPeKpalllaeT BBLIMOJHEHMWE IPOIlecca, ComepsKa-
Iero cerMeHT Koma. Hampumep, cermenTbl um3 aapa OC moryrt
oOparraTbesa K JIo00ii sueiike oboro cermenTa 3 GDT wiau LDT,
rak Kak CPL = 0. Temeps paccMOTPUM BOIIPOC O TOM, Te XPAHAT-
CcS YPOBHU HPUBUJIETHIH.
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IToguporpamma sapa OC, BLIDOJTHSIONIAS CHUCTEMHBIN BBI3OB
COS3JJATH_IIPOIIECC, cosmaeT A HOBOTO IIpoIlecca Tabauiry
LDT u momerraer gecKpumnTop stoii Tadaunsl B GDT. Ilpu sTom
B moje DPL (cm. puc. 30) ramkmoro meckpuntopa B LDT mome-
IaeTcs ypPOBEHb IPUBUJETHI COOTBETCTBYIOIIEr0 CETMEHTA.
HomycTuM Temepb, YTO B pe3yJibTaTe AUCIIETUYEPU3AIUU HOBBIHN
IIPOIIECC IIEPEeBOAUTCS U3 COCTOSTHUA «['0OTOB» B COCTOSTHME «3ama-
ya». HBIMU CcJ0BaMu, IIpPOrpaMMa IIpOIlecca HAUMHAET BBIIIOJ-
Harkesa Ha I{I1. ITogobHaa mepegaua ymupaBaeHNUA IIPorpaMMe IIpo-
M3BOAUTCS 3arpyskoil B peructp CS mHAEeKca OeCcKpHUIITOpa
cermMeHTa Koza B Tabuuiie LDT. Kpome Toro, B KauecTse HOJSA
RPL B CS (cMm. puc. 29) konupyercss DPL mu3 geckpunropa cer-
MeHTa Koja. Temeps 10 TeX MOP IMOKa BHITMOJNHSIOTCA MAIIUHHBIE
KOMaHJbI U3 9TOT0 cerMeHTa Koga, ero RPL aBasercsa TeKyIium
ypoBueM npuBuiaeruit CPL. CiegyeT oTMeTHUTE, YTO IIPUKJIATHOMN
IIpoIlecc He MOXKeT m3MeHHuTh ¢cBoil CPL, To ecTh ero mporpamMmma
He MOKeT BLINOJHUTE 3amuch B moJje RPL peructpa CS. Ho mpo-
YUTATh 9TO II0JIE€ IIPOTrpPaMMa BCETAA MOJKET.

Tenephb ZOTYCTUM, YTO CETMEHT KOJA HAIIETO IIPOIECCa X0UeT
00pabaTeIBATh KaK1e-TO AYeK 13 KAKOT0-TO CerMeHTa JaHHBIX.
Torza ogHa M3 KOMAaH] MOJ'KHA 3arPy3UTh UHAEKC, COOTBETCTBY-
foruii mosoxkennio B LDT uam B GDT meckpumropa 3TOTO cer-
MEHTa, B COOTBETCTBYIOIIWUII CErMEHTHBIN PErucTp AAaHHBIX, Ha-
npumep B DS. Uro kKacaerca mouasa RPL (cm. puc. 29) B sTom
perucTpe, TO 3allChbIBaeMoe Tyla 3HaueHle Ha3bIBaeTCd Y POGHEM
3anpawueaemovix npueunezuil. Komanna 3arpysku B CermMeHT-
HBIHA peructp gaHHBIX (DS, ES u T.1.) nugexkca u RPL 3aBepiuT-
Cs1 YCIIEIITHO TOJIBKO B TOM CJIy4ae, €CJIM BBITIOJHSIETCS YCJIOBUE

(DPL) > max[(CPl.)BCS ,(RPL), DS]_

B JIECKPHUIITOPE CerMeHTa AaHHBIX

IIpu aTom oueBHIHO, UTO 3aIpPalIUBATL YPOBEHb IIPUBUJIETUH
ayurite, ueMm CPL OecmonesHo. Ecau ykasamHoe ycIoBHe He BBI-
TIOJIHSIETCS, TO 3arpy3Ka B DS (M BBIOJTHEHME BCEH IPOrPaAMMBI)
3aBepmiuTca uckaroueHuem GP.

3. IlogobHO TOMYy KakK IIPOIECCY B COCTOSHHUN «3amaua» moc-
TYIIHBI HEe BCe CEerMeHThI JaHHBIX, mepeuucjeHasie B GDT, emy
IOCTYHHEI ¥ JAJIeKO He BCe CeTMEeHTHI Koga. MHaue 6eCKOHTPOIb-
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HbIe BBI30BEI noamporpamMm saapa OC MoryT mpuBecTu K paspylie-
Huio Kak camoit OC, Tak 1 MPUKJIAAHBIX IPOTPAMM.

C mpyroii CTOPOHBI, HOJHEIN 3aIIpeT BLI30BA IOAIPOTPAMM SApa
MIPUKJIAAHON IIPOTrPaMMOIi TaK:Ke HeJOIIyCTUM, TaK KaK IporpaM-
Ma JOJI:KHA MMeTh BO3MOKHOCTE oopararsesa K OC ¢ 1esIbio moury-
YeHUsSA IOMOIIMU OT Hee. {151 9TOTO MPUKJIAAHOU IIPorpaMMe JO0JI-
KHBI OBITH JOCTYHHBI Te moamporpamMMmbl sapa OC, KoTopnie
CIIEIMAJBHO IIpefHA3HAUEHBI IJIA OOCTYKUBAHUSA IPUKJIATHBIX
mporpaMM. Tak Kak IIPOIlecC B COCTOSAHHUAX «3amaua» u «Aapo»
HCIIOJIb3YET Pa3HbIe CETMEHTHI KO/la, TO, BO-IIEPBBIX, MeKCerMeH-
THBIE TIEePeXOAbl 00A3aTeJbHO JOJIKHBI CYIIIECTBOBATH, a BO-BTO-
PBIX, 3TU MEPEXObl JOMKHBI OBITH OTPAHUYEHHI.

4. OrpaHnueHue AJUHBI JOCTYIHBIX cerMeHTOB. Ilociie Toro Kak
3arpy3Ka CETMEeHTHOTO PEeTruCcTpa 3aBePIINIach YCIEITHO, ITPOIIeCC
(a TouHee, ero CErMeHT KOj[a) IOJIyUaeT AOCTYII K SUeKaM dTOr0
cermenTa. [[1s agpecariuu MCKOMOM AYEHKU TPU 3TOM HCIIOJIB3Y-
eTcsl perucrp-cMmerenue. MeHsas ero comep:KuMoe, MOMKHO oOpa-
0aThIBATh PA3JIMUYHBIE SUEHKU CeTMeHTa.

Kak moxasamo Ha puc. 28, ogHO M3 IOJEH MeCKpPUumTopa cer-
MEHTa COTEPIKUT npedenr — pPasMep COOTBETCTBYIOIIETO CETMeEH-
rTa. IlonbITKa MCIOML30BATHL B TEeKYINEH KOMAaHIEe aJpec-cMelre-
HUe, IIPEBBIMIAIONIEe IIPelesl CerMeHTa, Hem30e)KHO IpUBEIeT K
UCKJIFOUEHUIO.

5. Orpannuenue GopMbI AOCTyIIa K cerMeHTy. OcHOBHBIE (pop-
MBI JIOCTYIIA: KUTEHHE», «3AMNCh» U «BBINOJHEeHNE». J[JId cerMmeH-
TOB JAHHBIX BO3MOXKHBIMU (DOPMAaMHU AOCTYIIA ABJISIOTCA KUTCHUE»
U «3allFCh», a JJIA CerMEHTa KOJA — «BBIIOJHEHNE» U «KUTCHUE».

151 KOHKPETHOTO CerMeHTa MOTYT OBITH paspelieHbl He BCe
BO3MOKHBIE (hOpPMBI JocTyna. J[JIs 9TOT0 B IECKPUIITOPE CETMEHTA
Koga (cM. puc. 31) 6ut R paspermaer (R = 1) winu 3anperraet (R = 0)
yTeHWEe W3 CerMeHTa Koja. B JecKpunTope cerMeHTa TaHHBIX
(cm. puc. 32) 6ut W paspemaer (W = 1) uau 3amperntaer (W = 0)
3aINCh B CETMEHT JAHHBIX.

6. OrpannueHnre MHOYKECTBA JOIYCTUMBIX MAIIMHHBIX KOMAaHI.
Haxonsces B cermeHTe Kofa ¢ ypoBHeM npuBuieruit CPL, MbI Mo-
JKeM BBITIOJIHATDH TOJBKO TaKWe KOMaHAbI, KOTOPLIE COOTBETCTBY-
IOT 3TOMY YPOBHIO.
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B uactaocTu, mpu CPL =0 momycTuMBI BCe KOMaHIbI MCHOJb-
gyemoro IIII. HekoTopsle u3 sTUX KOMAaH pa3pelieHbl TOJIbKO B
STOM IIPUOPUTETHOM KoJbIle. OHU HABBIBAIOTCA NPUBUNLEZUPOEAH -
Hoimu Komandamu. IlepeunciiuM HEKOTOpbIe U3 HUX:

lgdt — sarpyska GDTR;

lldt — sarpyska LDTR;

Imsw — 3arpyska permcrpa CoCTOSHUSA MAITUHLI (3T0 16 Mian-
mux ouToB peructpa CRO);

hlt — ocranos I1II.

Kpome mpuBuaernpoBaHHLIX KOMAaH/ BHITIOJHEHNE HEKOTOPBIX
IPYyTUX KOMaHA Tak:Ke orpaHudyeHo. Croza OTHOCATCA KOMAHIBI
BBO/Ia-BBIBOJIA I KOMAaH/BI )1 PabOTHI ¢ (D1aroM pasperreHus mpe-
puiBanuii |F. KoHTposs Ham sTuM (prarom oueHb BaskeH, TaK KaK
IIporpaMma, cOPOCHUBIIIAsI ero ¥ BOIIeAIas B 0eCKOHEUHBIA MUK,
B OpUHIIMIIE He MOKeT ObITh cHaATa ¢ I[II HmKakuM crocobom,
Kpome mepesarpy3ku OC. 1o 00yCcJa0BI€HO TeM, UTO 3aBepPIIIeHe
IIpoIlecca C 3alMKJNBINEHCS IPOrpaMMOM BBLITIOJIHSIET MU o0pa-
0OTUMK IPephIBAHWI KJAaBUATYpHI (IPW HAKATUU CIEIHAJBEHON
KOMOMHAIIUY KJIABUII), UJIU 3TO JejaeT 00paboTUnK IpephIBAHUMN
rTaiiMepa (IO MCTeUeHWMM KBaHTa BpeMeHU Impoiiecca). Tak Kak
IIPepbIBaHUA 000MX BTUX THUIOB SABJIAIOTCSI MAaCKUPYEeMBIMHU, TO
npu |F =0 oHu 3amperIreHsl.

Nsmenenue ¢uara |IF BeImosHAIOT ABe KoMauabl: Sti u cli.
Nx mpuMmeHeHMe B IporpaMMe IIpoIecca AOIMYCTUMO IPH BBIIIOJ-
Heann ycaoBus CPL <IOPL, rme IOPL — uwmcio B O6murax 12
u 13 peructpa dpaaros EFLAGS. IIporpaMmmel, paboTaroiiue He B
HYJIEBOM KOJbIIe, He MoryT Mmogudunupoarts mose IOPL. IToaTo-
My IpH BBLIIOJTHEHUU KOMaH7, 3arpy:katomux EFLAGS (komang
iret u popf) He B HyseBoM KoJblle, mosie |IOPL He Mmogudumupy-
erca. Ilpu srom Tax:ke He memserca duar IF. Komaugwr iret u
popf aBIAIOTCA mpUMepaMU YY6CMeEUumenvHbvlx Komand, QyHk-
IIUY KOTOPBHIX B3aBUCAT OT TEKYIIEr0 YPOBHA HPUBUJIETHH IIPO-
mecca.

7. OrpanuueHnue AOCTyIa K mepudepuiiHbIM ycTpoiicTBaM. [o-
cryn K IIY mporpaMma oCyIIeCTBJISAET UYepe3 MOPThI, MCIIOJIb3YA
KOMaHZRI in, out, ins u outs. KoHTpoab Hal MCIIOIH30BAHNEM 9TUX
KOMAaHJ Ba’KeH He TOJBKO IJIA 3alIUThl MHPOPMAIINM, PACIIOJIO-



5. Ynpasnenue onepamueroi namamvio 193

skenHont Ha IIY (mampumep, Ha AUCKE), HO U HEOOXOOUM IJIA
samuTel nHpopmarinu B OIl. 9To 00ycIOBIEHO TeM, UTO C IIOMO-
IIBIO JAHHBIX KOMaHA MOYKHO, HAITpUMeED, IIepernporpaMMupPOBaTh
KOHTPOJLIEPHI IPePLIBAHNN 1 psaMoro gocryna B namATts (IIIII),
YTO OTKPOET IyTh K HEIOCPEeACTBEHHON MOAMMDUKAIINY COMEPIKU-
moro OIT mo peaJbHBIM agpecam.

OrpanuueHue MCIIOJB30BaHUA KOMAH] BBOJAa-BLIBOZA OCHOBA-
HO Ha COBMECTHOM HCIIOJIb30BAHUM YIIOMSIHYTOro BhIIie moyss IOPL
B peructpe ¢diaaro EFLAGS u O0uTOBOII KapThl BBOAA-BLIBOZA.
Bumoeasa xapma 6600a-6b1600a — GUTOBAsA CTPOKA, B KOTOPOI
KaXKIBIH OUT COOTBETCTBYET OJAHOMY IIOPTY BBOAa-BhIBoZa. IIpu-
yeM HOMep OuTa B KapTe paBeH HoMepy (azpecy) mopra. Kaxmomy
IIpolleccy HasHaAUaeTcsd CBOSA KapTa BBOJA-BHIBOZA.

Ecau CPL <I0OPL, To Ha omepanuu BBOAA-BLIBOJA He HaKJa-
IbIBaeTcAd HUKaKux orpaumyenuii. Eciu CPL > IOPL, to ITII mpo-
BepseT TOT OMT B KapTe BBOAA-BLIBOJA IIPOIlEcca, KOTOPEIH COOT-
BETCTBYET azpecyeMomy mopry. Ecau stor 6ut paBer 0, TO TeKyImias
KOMaHia BBOZA-BLIBOJIa BHIMOJHAETCA. VIHaUue BOSHUKAET MCKJIIO-
yenue. OHO BOBHMKAET 1 B TOM CJydae, €CJaU agpecyeMoOMy IIOPTY
He COOTBETCTBYET HUKaKOU OMT B KapTe BBOZA-BhIBoaa (13-3a ee
KOPOTKOM AJIUHEI).

5.3. lluHeHaa BupTyanbHasa nNamsATb

5.3.1. Npeo6Gpa3zoBaHue apgpecoB

Ecnm BrJIIOUEHa ammapaTypa yOpaBJeHUs cTpaHuiiamMu (ycra-
HOBKOII B 1 crapmiero 6ura peructpa CRO), To OC zamuceiBaer
B IECKPHUITOPHI CerMEHTOB He JIMHeHHbIe peajbHBIE agpeca, a
AUHelHble upmyanvrble adpeca. Bompoc o Tom, kak OC BBIOU-
paert aTH ampeca, Mbl PACCMOTPUM II03:Ke, a IOKA OCTAHOBUMCS Ha
peoOpasoBaHUU 9TUX AAPECOB B peasibHbIe alllapaTypoll yipas-
JIEHUS CTPAHUIIAMU.

Homyctum, uTo Besa peanbHada OIl pasgeneHa HA yuyacTKU (QUK-
CUPOBAHHOH AJMHBI, Ha3bIBaeMble QUIUHECKUMU CMPAHUUAMU.
(ITpu mcmosbp3oBarum B KauecTBe I1II i80386 gimHa cTpaHUIIBI
cocraBisier 4096 6GairiTo.) IIporpammbl, BeimoaHAeMmble Ha I1I1,
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TaK:Ke CUMTAIOTCS PasieleHHLIMU Ha YYAaCTKU 9TOH iKe AJIUHBI,
HasbIBaeMble n02udeckumu cmparnuyamu. IIpeobpasosanue Jjo-
TUYECKOM CTPAHUIILI B (PM3UUECKYIO BRITIOJHAIOT coBMecTHO OC 1
ammaparypa ymapasjieHus crpanuiiamu. IIpu stom OC BBITIOJHSAET
WHUITHAIU3AUI0 Ta0IUI], UCI0JIb3YeMbIX IJId allapaTHOTO IIpe-
o0pasoBaHus JUHEHHBIX aJPEcOB, a TaKsKe BBIMOJHSAET IJIaBHYIO
YacTh CTPAHUYHOT'O CBOIIMHTA.

HomycTuM IOKa, YTO CBOIIMHT He TpedyeTcs, TaKk Kak KaKIou
JIOTUYECKOU CTPAaHUIle COOTBETCTBYET CBOA (hmuamuecKasi CTpaHU-
1ma. B aToM ciyuae KamIbIN JUHENHBIN BUPTYAJIbHBIN agpec, BhI-
IaBaeMbIi ammapaTypoil yIIpaBJieHus cerMeHTaMu, IIpeodpasyeT-
¢S B peaJbHBIN aJipec 1o cxeMe, ToKasaHHou Ha puc. 35. Tak Kak
IJIUHA TUHEeNHOTO BUPTYAJILHOTO0 ajgpeca 32 6uTa, TO O0IIuii 00heM
JIMHEHHOTO BUPTYAJLHOT'O aJpPECHOTO IIPOCTPAHCTBA COCTABJISIET
2%2 =4 T'batira.

JIunmeitnbiit agpec (32 6ura)

- ™
| Tabawma | Crpamrmma | Cwmemenwue |

Karamor
10 TaOJTHII, 10 nggl?;; 12
CTPaHUIL —
Peanbublit agpec
g =\+J 32 >
CR3

Puc. 35 — IIpeo6pasoBaHue
JIMHEITHOTO BUPTYAJIBHOTO aZipeca B peajbHBIN

32 6uTa JUHEHMHOTO aapeca, Kak BUAHO u3 puc. 35, amnmapaTHo
pasgensaiorca Ha Tpu dactu. Crapirre 10 6MTOB MCIIOJIbB3YIOTCS
KaK MHIEeKC moucKa (31ech MHAEKC — HOMED CTPOKM) B TabJuIle,
Has3BIBaEMOI kamanozom mabauy cmpanuy. Kaxgas ctpoxa aToit
TabJIUIIBI COAEPIKUT JeCKPUIITOP OAHOM 13 Tabauil crpanui. Mak-
CUMaJbHOE YUCJIO CTPOK (IeCKPUITOPOB) B TabJ/MIle-KaTajiore —
1024 (2¥9). IIpuueM KOJMUYECTBO CAMUX KATAJOr'OB He OrpaHuye-
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HO. B mi000ii MOMEHT BpeMeHHU CYIIECTBYeT KaTaJior, HasbIBae-
MBI mexywum xamanozom (He IyTaTh C TEKYIIUM KaTaJIoroM
(aitnos). HauansHbBIN peaTbHBIN afpec 3TOr0 KaTajaora COAepKUTC
B peructpe CR3. CMeHa comep:KMMOTO 9TOT0 PEerucTpa HPUBOIUT
K CMeHe TeKYIIero KaTajora.

Ha puc. 36 mpuBegeHa CTPpyKTypa JeCKPHUIITOPaA TabJIUIILI CTPa-
Huil. IlosgcHUM cozep:kaHMe IIOJel 9TOr0 AeCKPUIITOpPA:

1) B 6urax 12—31 maxomarcsa crapmue 20 GUTOB peasLHOTO
agpeca B OII TaGauIbl CTPAHUIL, COOTBETCTBYIONIEH HJECKPHUIITOPY.
Muaaime 12 61TOB 9TOTO agpeca TabJIUIIBI CTPAHUIL BCeTAa pPaB-
HeI HyJi0. [TosaTomy B OII Tabuauiia cTpaHUIl MOMKET HAXOAUTHCS
TOJIBKO II0 agpecy, Kparuomy umcay 4096 (2'2), To ecTh Ha I'paHu-
e (PpU3UYEeCKOl CTPAHUIIEI;

2) AVL — 6uTtsl, ucnoabdyembie OC o cBOEMY YCMOTPEHUIO;

3) D — Our ycranaBiuBaercsa B 1, ecou ObLia BBIIIOJHEHA
3amuch B TaOJUILy CTPAHMUIIL;

4) A — ouT gocryna, o ycranaBiaubaeTcs B 1 IIII mepen BbI-
TIOJTHEHUEM OIlepalluy YTeHus (3amnmcu) usd Tabauiskl (B Ta0IUILY)
CTPaHWIIL,

5) U — 6ur npuHaajgekHOCTH Tabauiikl crparull (0 — Tabim-
Ila CTpaHuIl aapa, 1 — Ta0bauila CTPaHUIT IPUKJIATHON IIPO-
rpaMMBbI);

6) W — 6ur pasperienus 3anucu (1 — 3anuck B Ta0auIly cTpa-
HUIL paspemieHa, 0 — 3amuch He paspelneHa);

7) P — our mpucyrcTBud B maMaTu (1 — Tabuauiia CTpaHUIL
Haxoxutcs B OII, O — rabauna crpanui He Haxoxutcsa B OII).
31 12111098765 432 10

| PeaspHBIN agpec TabIUIBI CTPAHNI, IAVL | 0 |D|A| 0 |U|W|E|

Puc. 36 — CrpykTypa AecKpHUIITOpa TAOJUIILI CTPAHUI]

Caenytorize 10 6UTOB JUHENHOTO agpeca SIBJISIOTCS UHIEKCOM
B Ta0JuIle CTPAHUI[, BLIOPAHHON C HOMOIIBLIO CTAPIINX OECATHU
6utoB agpeca. Tabauya cmpanuy cocrout us 1024 deckpunmo-
P06 cmpanuy, KaxKABIN U3 KOTOPBIX ONNCHIBAET OZHY JIOTHYEC-
KYI0 cTpaHuIry. JleCKpPUITOP CTPAHUIILI UMeeT TOT K€ COCTaB II0-
Jefi, UTO M JecKpumrTop Tabaummsl crpaHuil (cm. puc. 36).
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EnuncrBernHOoe yTouHeHMe: cTapimnue 20 6UTOB AeCKPUIITOPA CTpa-
HuIb! cogepskar 20 crapiux 0uToB (13 32) HAYATBHOTO PeaJIbHO-
T'0 aZipeca COOTBETCTBYIOIIEH (pU3MUECKON CTPAHUIILI.

Mnagmiue 12 6uUTOB JTMHEHHOTO BUPTYaJbHOTO azpeca (CM.
puc. 35) comep:kar cmemienue agpecyemoint siueriku OII oTHOCH-
TEeJILHO Hauaja CTPAaHHUIbI. B pesyJbTaTe ammapaTHOTO CyMMEPO-
BaHUA TOT0 CMEIeHUsA C HauaJbHBIM PeaJbHBIM aJpPecoM COOT-
BeTCTBYIOIIeH (pU3nMUYeCKOll CTPAHUIILI HOJYYaeTCA HCKOMBIN
peanbHBIN afgpec aueriku OII.

5.3.2. PacnpepneneHne namaTtu

Kak cmemyer m3 moapasza. 5.2, ammapaTrypa yIpaBJIeHHS Cer-
MEeHTaMHu O0EeCIIEYMBAET IBa CBOMCTBA JMHEMHBIX BUPTYAJIbHBIX
aapecoB: 1) KaKIbIll TAKOU ajpec He MOKeT ObITh 6osbIme 4 ['0aii-
TOB; 2) 10001 BUPTyaJbHBIN CEIMEHT OTOOpasKaeTcs Ha Hempe-
PBIBHBII y4YacTOK JuHelHoW maMaTu. C yueToM 39THX CBOUCTB
coxpaHsercs OoJbliasg cBoOoAa BBIOOpA HAUAJIBHBLIX JHHEHHBIX
aZipecoB CEeTMEHTOB, 3amnuckiBaeMbix OC B JeCKPUIOTOPHI CerMeH-
ToB (mose B Ha puc. 28, 30). 9tu agpeca Beidbupatorca OC ciaeny-
IOIIM 00pPa3oM.

Bo-mepBhIxX, mporpaMMa KasKAOTO IIPOIeCcCa «3arpysKaeTcsa» B
CcOOCTBEHHYIO JIMHEeHHYIO BUPTYAJIbHYIO TaMaTh pasmepom 4 I'oaiti-
ta. JJuneiinaa eupmyanvuaa namamoe (JIBII) — abecrpaknus,
HCIIOJIb3yeMasi He caMOi mporpaMmoi (oHa paboTaeT ¢ CerMeHT-
HOUW BUPTYAJbHOU IaMATHIO), a OIEPAIIMOHHOMN CHCTEMOM.

Bo-BTopEIX, B 9Ty JIBII «3arpy:kaercsa» u cama OC. B UNIX
WCHOJB3YyeTCsS pacipemeseHre JUHEHHON BUPTYaJbLHOM NAMATHU
mmpoIiecca, nsobpaskenuoe Ha puc. 37. IIpu srom 3 I'aiiTa ¢ MeHb-
IMUMH agpecaMu OTBOASTCS caMOl NPUKJIAAHOM IIporpaMmme,
a 1 I'6aiit ¢ 6oapmumu agpecamu — aapy OC. IIpuuem cucrem-
Hble DLL 00ObIuHO pacmoJiaraioTcs BBePXY IMPUKJIATHOM UaCTHU
JIBII.

B-Tperhux, ecau B xXoje BBITIOJHEHUS IIPOIECCA €My HOHAIO-
ourca momomHuTeabHas OII, To sampammBaeMbIii 00BEM OyaeT
BeigesieH OC u3 mogxogsdArieli ceodbomuoi odsmactu JIBII munamm-
yecku. (Beakoe HasHaUeHME TAMATH IIPOIIECCY, OCYIIIECTBIISIEMOE
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B XO[Ie €T0 BHIMIOJIHEHUA, HAa3bIBaeTCsa OUHAMULecKum pacnpede-
nenuem namamu. Cmamuieckoe pacnpedenenue — maMAThH BBI-
IeJseTcsA MPU CO3JaHUU IIpoIecca.)

JluHeliHasa BUpPTyaJlbHAsd MaMATh

FFFFFFFFh 0 omn
1 I'GafiT Karamor Tabauig
oC
C0000000h 256 CTpOK
3 I'Gatita 768 cTpoK
ITpuxknaguas
mporpaMma
00000000h

Puc. 37 — OrobpaskeHne JTUHEHHON BUPTYaJbHON ITaMATH
Ha peanbuyio OII

B-uerBepTrix, OC BBIIOJHAET «3arPY3Ky>» CEI'MEHTOB IIPOIIECCa
B JIBII myTem 3amucu HauaJbHOTO JIMHEHHOTO BUPTYAJLHOTO aj-
peca KasKIOro cerMeHTa B ero AecKpumnTop. IIpm sToM cermeHTHI
anpa (ux gecKpunTopsl HaxoxATca B GDT) Bcerga «a3arpyxkeHbI»
B JIBII mo omHuM U TeM ke ajgpecaM.

B-marwix, cogepsxumoe JIBII ucnonbsyerca OC ayis BBIIOJIHE-
HUS 3amuceil B KaTajaor TabJIuIl CTPAHUIl U B caMU TaOJIUIBI CTpa-
Hut (MHUIMaan3anusa Tabauir). OZUH KaTajor CTPAHUI, 00BLIYHO
HCITONB3YETCS IJIA aJpecaliny maMaTy OJHOTOo mpoliecca. IIpu aTom
u3 1024 ctpox Karajyora 256 crpokr coorBercTByioT OC, a 768
cTpok — mnpukJgagHoit mporpamme. (IIpm cmene ma IIII BBITOJ-
HseMoro Iporiecca 256 CTpOK B KaTajore He MeHAIOTCS, a 3aMe-
HAIOTCS Jauillb /68 crpokamu.) Ecimu 4 M6atira JIBII, coorBer-
CTBYIOIIIME JAHHOU CTPOKE KaTajora, CoAep:KaT KaKyI-TO WH-
¢opmaiiuio, To B 3Ty cTpoky OC moMmelraer ykasaTesb Ha COOTBET-
CTBYIOIIYIO TaOauIly cTpauul]. IHAUe cTpoKa KaTaJyora COTepP:KUT
IyCTOII yKas3aTeJb.

Tabmuia cTpaHUI], COOTBETCTBYIOIIASA HEIyCTON CTPOKE KaTa-
Jora, MokeT BMmeInaTh 10 1024 cTpoK, KasKgas M3 KOTOPBIX CO-
IEeP:KUT JeCKPUIITOP OJHOM JIOTHMYECKON CTPAHUIIBI IPOTPAMMEI.
Tak xaxk o0beM OgHON cTpaHUIIBI cocraBiser 4096 6aiiToB, TO
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MakcuManabHBIN 00beM JIBII, cooTBeTCcTBYIOIINIT OZHOI TabJIHIle
cTpaHut, cocraBiaser 4 MoOatita. Jlrobas wyacTh sToro obomema
MOJKET COOTBETCTBOBATH «IyCTHIM» cTpaHumam. Tak kax OC
BemerT yuer pacupemenenus JIBII, To «mycTbie» cTpaHHIILI el
M3BECTHBI W OHA HE CO3JaeT IJA HUX AECKPUITOPHI B TaOJIUIlE
CTPaHUII,.

EcrecTtBenHo, uTo mpu co3ganuu mpoiiecca OC pacmpepmensieT
emy He ToabKo JIBII, Ho u peanpuyio OIl. He mpemocTtaBuB mpo-
Ieccy XOTs 0bI HeOOJIBIIoe YKUCJIO (PUBUUECKUX CTPAHUIL, HEIb3SA
obecmreunThs €ro BhIOJHeHMe. IIpu 3TOM cucTeMHAasi 4acTb IIPO-
rpaMMBbI IIporiecca (256 cTpok B KaraJiore TabGJMII CTPAHUIL) BCe-
rga oroOpaskaercsa Ha OfHY U TY Ke uacTb peanbHO# OII (c MeHB-
IIMMU agpecaMu), a mpukJgagHad yacTb JIBII orobOpaskaercsa ma
COBOKYITHOCTh (pu3MUecKuX cTpaHuil, Koropsie OC BBIAEIMIIA IIPO-
meccy. Crpanununoe pacmapenenenne OII obamgaer TeM CyIecTBeH-
HBIM [TOCTOWMHCTBOM, YTO BCJEJCTBUE OAWHAKOBOW AJIMHBLI CTPa-
HUIT JIF00as JIOTMYecKasi CTPAaHUIIA MOKeT OBITh 3arpysKeHa B JII00yI0
(usuyeckyio crpanuiy. I1oaToMmy He TOJBKO CTPAHUIILI IIPOIIEC-
ca, HO M CTPAHUIILI JIOTMUYECKOTO CeTMEHTa He 00pasyloT Hempe-
puiBHBIH pasmen OII, a pacmoJsiaraioTcss B MPOM3BOJBHEIX MECTaX
MMaMsATH.

Buarogaps ceéonunzy cmpanuy 4uciIo JOTUYECKUX CTPaHUI]
Imporecca MOYKET OBITH 3HAUUTENBHO OOJIBIIE, YeM BBIJEJIEeHHOE
emMy yucJio GU3NUECKUX CTpaHuUIl. [[Jis opranmsanuy TaKoro CBO-
IMMHTAa ammaparypa mpoieccopa i80386 mpemocTaBiisgeT B IIOMOIIb
OC uckJioueHne omea3 Cmparuybl, a TakKe clelalbHble OUTHI
B IECKPUIITOPAX CTPAHUI], aHAJOTUYHBIE COOTBETCTBYIOIIIUM OM-
TaM B JeCKPHUITOpe Ta0JaUIlLI cTpaHul (cMm. puc. 36):

1) P — OuT npucyTcTBUA CTPAHUIILI B maMATH (1 — cTpaHuIia
B OII; O — mer);

2) our D — ycramaBiauBaeTcsa B 1, ecam Oblia BBITIOJHEHA
3aluCh B CTPAHUILY;
3) AVL — Tpu 6mra, Koropsie OC MOMKET MCHOJIb30BATH IIO

CBOEMY YCMOTPEHUIO.

CoBmecTHas pabora anmapatypbl u aapa OC mpu peanusanuu
CTPAHUYHOrO CBONMHTA 3aKJIOUAeTCA B CJEAYIOIEeM: BBITIOJHUB
pasgeseHre ouepeIHOr0 BUPTYAJIBLHOrO JUHEHHOr0 aapeca, amia-
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parypa IIII npoBepsier 6uT P B MCKOMOM [IEeCKPUIITOPE CTPAHU-
1sl. Ecau P = 1, TO BBITIOSIHEHIE TPOTPAMMEI IIPOAOJIMKAETCS, MHAYE
BOBHHUKAET NCKJIIUCHNE KOTKAa3 CTPAaHuIb». Ero 00paboTuYnK mos-
KaumBaeT Tpebyemyio cTrpanuity us BII.

OOBIYHO CTpPaHUIA 3arPysKaeTcsa Ha MECTO paHee 3arpy:KeHHOu
cTpaHuIlkl, Koropaa uam Konupyerca ud OIl Ha guck (ecam OuT
D=1), wiu Her (6ur D =0). I1a ompexeneHns OTKauMBaeMOI
CTPaHUIILI MOTYT MCIIOJB30BAThCA Pa3IUudYHbIe KpuTepuu. Hampu-
Mep, B KauecTBe TaKOI CTPAHUIILI MOKeT OLITh BbIOpaHa Ta, K
KOTOpPOH OBLIO cAeslaHO HarMeHbIlee Uncao obparrenunii. B Kaue-
CTBE CUETYMKA YKCJIa O0paIeHNI MOYKET OBITh MCIIOJIb30BAHO I0JIE
AVL nmeckpunropa CTPaHUIIHI.

Pacupegenenune OII, ocHoBanHOe Ha CTPAHMYHOM CBOIIMHTE,
o0J1ataeT TeM CyIIleCTBEHHBIM JOCTOMHCTBOM II0 CPABHEHUIO C CET-
MEHTHBIM CBOIIMHTOM, YTO BCJIEACTBUE OAMHAKOBOI IJIWHBI CTPa-
HUII pasMelneHue ogqHoi crpanuiibl B OII MokeT OLITH BHIIOJTHEHO
BMecTO J100oit apyroii. IlosTomy mpu pasMmelleHUu B MaMATH HO-
BOI CTPaHUIIBI He TpedyeTcsA BLIMOJIHATH KaKUX-Iu00 mepeMerre-
HU# paHee 3aTPYKEHHBIX CTPAHUIL.

Yro kacaerca samuThkl mHpopmanuu B OII, To ammaparypa
yapaBJjeHusa crpanunamu B i80386 mpemgocTaBJiseT AJIs 9TOT0 eIrnH-
CTBEHHOE CPEeJICTBO. IPU BBLINOJHEHUU JIIO00H MAITMHHON KOMAaH-
IBI, ocylecTBJsiomnieit sanuck B OIl, ammapaTHo mpoBepseTcsa OUT
W B [eCKPHUNOTOPE TOW CTPAHUIBI, B KOTOPYIO BBLIIOJHAETCS
samuchk. [Ipu W = 1 Komanga sanucu mpousBoauTes, a mpu W =0
BOBHUKAaET HCKJoUeHMe. IPPeKTUBHOCTh MTAaHHOTO CpeicTBa
CYIIECTBEHHO HUKe BAIUTHBIX AeNCTBUIl, BHIMOJTHAEMBIX allla-
parypoii ynpaBienus cermenramMu (cm. m. 5.2.3).



6. YNIPABNEHUE ®AUNTAMU

6.1. BuptyanbHasa c¢pannoBasi cuctema

6.1.1. Jlornyeckue channsbli

Paiinoasa moacucrema OC mpegHasHaueHa AT 00CTYKUBaAHU S
IIPOIIECCOB II0 MH(POPMAIIMOHHOMY 00MeHY ¢ mepudepuiiHbIMU yC-
TpoiicTBaMu, Ipe:kae Bcero ¢ ycrpoiicrBamu BII. B UNIX sta
nojgcucreMa siBjasercsa yacThio aapa OC (cm. mogpasz. 3.3) u ume-
eT YKPYIIHEeHHYIO CTPYKTYPY, IpuBeAeHHYI0 Ha puc. 38. Kak Buj-
HO M3 JaHHOTO PUCYHKA, (haiijioBas MOACHUCTEMA BKJIIOUYAET BUPTY-
anpHy0 (haitaoByio cucremy (PC), mporpaMMHBIE YACTH PEATBHBIX
dC, a raxke nuckosbiii KOIII.

B mogpasn. 1.2 mbel paccMmoTpenan Gaitabl U haiJIoByIO CTPYK-
TYPY CHUCTEMBI C TOUKM 3PEHUA MOJIb30BaTeNA. Temeps paciupum
9TH IPEACTABJIEHUS OO0 YPOBHS, MCIIOJL3YEeMOr0 B IIPOrpaMMax
mporieccoB. Tak Kak mMpOrpaMMUCTHI ABJIAIOTCS YaCTHBIM CIyYaeM
IM0JIb30BaTeJEH, TO TaAKOe pacIIupeHne SBJSEeTCs BIIOJHE 000CHO-
BaHHBIM.

Bo-mepBhIX, 3aMeTHM, UTO IporpaMMa MpoIlecca MMeeT IeJio
He ¢ peaJbHEIM, a C JormueckuM aiiaom. B oTimune ot peaabHO-
ro daiija, IpeacTaBJISIONIIEero co00il YHUKAIRHO HOMMEHOBAHHYIO
OMTOBYIO CTPOKY HA KOHKPETHOM HOCUTEJE, 102UiecKuil ¢aiin e
CBSI3aH C KOHKPETHBIM HOCHUTeJIeM MH(GOPMAIINH, a ero IIporpamMM-
HOe UM He ABJSETCS YVHUKAJBLHBIM B IIpefiejiax BCEeHl CHCTEMBI.

HecmoTps Ha TO UTO U (pUBUUECKUI, 1 COOTBETCTBYIOIIUHN eMy
JornuecKuil (pamabl COmep:KaT OHY U Ty Ke OUTOBYIO CTPOKY,
pasbuenue 9TOM CTPOKHM Ha 3amucu B obomx (daiiaax pasiInuuHO.
B To Bpemsa kak 3anucu pusuueckoro (aitjia BbIOMPAIOTCSI NCXOA
13 yao0CcTBa MX pas3MeIlleHus Ha HOCHUTeJe, pasOueHue JoTnuec-
Koro (haiija Ha 3aIMCU IPOMU3BOAUTCS II0 CMBICJIOBOMY HIPU3HAKY .
Hampumep, ecsiu Joruueckuii haia cCOgep:KUT CBEIeHUSSI O COTPY/I-
HUKaxX KaKo-TO oprammsanuu, TO OZHA 3aluCh TaKoro (aiiiaa
comep:RuUT mHpopMaIuoo 06 OTZHOM COTPYIAHUKE.
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Puc. 38 — Crpyxkrypa daiinopoit moacucrembl OC

Muorue npexxuue OC momgep:kuBaiu pasbueHmre JOTUUECKUX
(daiisoB Ha JoTrMUecKHUe 3anucu. B pesyabTaTe mporpaMMa MoOTJIa,
HaIlpUMeP, BBITTOJIHUTDL UTeHUe MM 3aIlliCh JIOTUYECKON 3aIucH,
UCIIOJIb3Y A I ee UAeHTU(GUKAIIUY WX HOMED 3amucu B daiie,
UJIN ee KJIY (37ech KJIOU — CHUMBOJIbHOe uMsA 3amnucu). CoBpe-
merHsle OC, B Tom uncie UNIX, He moamep:KuBaioT pasdueHue
Jornueckux (paiyioB Ha 3amucu. OHM IIO3BOJSIOT IIPOorpaMMe pa-
0oTaTh ¢ JormueckuM (hailjioM TakK, Kak C AJNHHOIN IIOCJeZoBa-
TeJILHOCTBIO 0aiiToB. EcTecTBeHHO, UTO pasdueHMe JOTHMUECKOTO
¢daiima Ha 3amucu ectb. Ho 9T0 pasdueHMe M3BECTHO TOJBKO Ca-
Mo obpabarsiBatomieil mporpamme. [[as OC oHO He U3BECTHO, U
ee MH(POPMAIIIOHHOE O0IIeHNE ¢ IIPOrPAMMOM CBOIUTCS K 00OMeHY
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Me:KIYy HUMU IlermoukamMu 6aiToB, Koropble OC uam momeraer B
(daitn, nau CUUTHIBAET U3 HETO.

B mogpasn. 1.2 Onl1a paccMoTpeHra aitjioBas CTPYKTypa CHC-
TeMbl, O0BEeIUHAIONIAA B eguHOe Iiesoe Bce ee (aitanl. (Hamom-
HuM, uto aas UNIX ¢aiimoBas cTpyKTypa IpeAcTaBIseT co0oi
enmHoe naepeBo.) C yueTroM TOro, 4TO HUTAE B CHUCTEMe TaHHAA
CTPYKTypa IeJIUKOM He XPaHUTCs, OyJeM HasbIBaThb ee s02uiec-
Kol ¢aiinoeoit cmpyxmypoii. Ecim cumrars, 4TO 3j1€MeHTaMU
JIOTUYECKO (PaiijioBOll CTPYKTYPhI ABISIOTCA JOTHUecKue haii-
JIBI, TO MOJIYYUM 02UYeCKY10 (aiinosyro cucmemy — mpPeaCcTaB-
JieHWe COBOKYIHOCTH (aiijloB ¢ TOUKHU 3pPEHUs I0Jb30BaTeNsd-
IIPOrPaMMHUCTA.

3aMeTuM, UTO TEPMUH «(daiijgoBas CHCTEMAa» SBJSIETCS 00Ie-
MPUHATBHIM, HO He OMHO3HAUYHBIM. TOUHO Tak JKe MPUHSTO HA3bI-
BaTh COBOKYITHOCTH IIOAIPOTPAMM, BBIIOJIHAIOININX 00pabOTKY
COOTBETCTBYIOMIMX (aiinoB. Bo msbe:xkaHue IIyTaHUIBI OymeM
Ha3bIBaTh Ty COBOKYIIHOCTb IOAIPOTPaMM, KOTOpPAs BBIMOJHSET
00paboTKy Jormueckux GaiijaoB, 6UPMYanrvHoil (ailnoeoil
cucmemotii.

ITocne Toro Kak uHTEepPdEC CHCTEMHBIX BBI30BOB BBITIOJHUT
«TeXHUUYECKYI0» IOATOTOBKY IOCTYIMUBIIEr0 B AP0 CHCTEMHOI'O
BBI3OBa, BuUpTyadbHasa ®C mpucTymaer K ero AelCTBUTEILHOMY
BBINIOJNHeHW0. Hajmuuwme sTOl IOACHUCTEMBI ITO3BOJISET HCIIOJIB30-
BaTh B IIpOrpaMMax IIPOIIECCOB CTAHIAPTHYIO COBOKYIIHOCTb CHC-
TEeMHBIX BBI30BOB JJIA 00paOoTKu (pailjioB, HE3aBUCHUMYIO HU OT
dusuueckoi peanusanuu (PaiijaoB, HU OT (PU3UUECKOUN peaamnsa-
MY COOTBETCTBYIOIIEH (PaiijIoBOi CHCTEMBI.

6.1.2. OTKpbITHE hanna

HawuGosiee mHTEPECHBIM CHCTEMHBIM BBIZOBOM, BBIIOJIHSEMBIM
BUPTYaJbHOI (halJIOBOM CHCTEMOMU, SBJSETCA OTKpBITHE (paiiia.
JMaHHBIA CHCTEMHBIN BHI30B BBITIOJIHSIET CBA3BIBaHME (hDU3UUECKO-
ro ¢aitna Ha IIY ¢ ero sornueckum sameHnuTeseM. IIpu sTom ams
MOJIyUYeHU s TaKOl CBSA3Y MCIIOJIb3YIOTCA IIOUTH BCe YIPABJIAIOIITE
CTPYKTYPhI JaHHBIX BUPTYAJIbHOI (pAMIOBOM CHCTEMHEI.

st OTKPBITHSA CYIIIECTBYIOIIEro (aiiyia mporpaMMma IIpoliecca
IOJ’KHA COMEeP:KaTh CUCTEMHBIN BBIZOB
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OTKPBITh _®AHJI (I, r|li) (waCH — open),
rae |, — cuMBosNbHOE MMsA (aiiia OXHOTO M3 TPEX THUIOB (IIPO-
CTOe, OTHOCHUTEJFHOE MM a0COJIOTHOE), PACCMOTPEHHBIX B IIOZ-
pasa. 1.2. 9To ©MA UCIOJB3YeTCs A uaeHTuGuKauyu QGuaniec-
Koro (aiija, 3agaBas ero pacliooKeHle B JJOTHUEeCKon (paiiaoBoii
CTPYKTYDe,;

r — TpebyeMbIil pekuM paboTwl ¢ daitsoMm (UTeHUe, 3aIUCh,
UTeHNe M 3aluch, Jo0aBjieHNe B KOHeIl (haiija);

i — mporpaMMHOe uMs (HoMep) (daiiia, YHUKaJIbHOE I TaH-
HOTO IIpoliecca. OTO MM JIOTMYEeCKOro Qaiisa, KOTOpoe MOXKEeT
KCIIOJIB30BaThCA Jajiee MPOTPaMMOIi IpoIlecca AJIsl BBITIOJHEHUS
omepamnuii ¢ aTuM hagom.

ITonyuuB mamHBINA CHCTEeMHBIN BBI30B, BUPTyaJbHas (aiigoBas
cucTeMa uIIeT TpedyeMblil (aiii, obpalasch 3a IIOMOIIBIO K pe-
anbHO# (hatimoBoii cucteme. IlogpobHO peanbHbIe (halJIOBLIE CHC-
TEeMbl PacCMOTPHM B moapasz. 6.2, a mokKa JHIIbL 3aMeTUM, YTO
OCHOBHOU (DYHKITHEIl TaKOU CHUCTEMEI SIBJISETCSA BBIIOJHEHNE OIle-
pamuii ¢ pusuueckumu pamamu. Kpome Toro, B 1TaHHOM paszmeie
MBI He OyzeM oOpaiiaTh 0co00r0 BHMMAHHUA Ha TOT (aKT, UTO B
a060i @C cyiecTByeT He Of4HA, a HECKOJBKO peaJbHBIX (paiiio-
BBIX cucteM. K aToMy BOIpocy MBI BepHEMCS B moapassg. 6.3.

B zaBucuMOCTH OT 3aJaHHOT0 CUMBOJILHOT'O UMEHHU (paiijga BUP-
ryanbHasg @C HaumHAET MouCK Tpedyemoro daiiia ¢ aHaIu3a WJIn
KOPHEBOI'0 KaTaJjiora CUCTeMBI (3amaHo abcosroTHOe nMsA (daitia),
UJIY KOPHEBOT'O KaTajiora JaHHOTO I0Jb30BaTes s (OTHOCUTETbHOE
nMs (paila HaUMHAETCA C CUMBOJIA «~»), WM TEKYIIEro KaTajo-
ra JaHHOTO IOJIb30BaTe A (IIPOCTOE MM OTHOCUTEIbHOE UMA aii-
ja). IIpu sTOoM mMeHa TeKYIIero Karajora m KOpHEBOTO Karajiora
JaHHOTO IIOJIL30BaTeNsI OepyTcA M3 COOTBETCTBYIOIIMX IIOJIEH
B CTPYKTYype USEr, BXOZAINeill B COCTAaB JEeCKPUIITOpPa IIpoliecca
(cm. mogpasa. 4.2). B mobom ciyduae IOMCK MCKOMOTro (haiija Ha-
YMHAETCA C aHau3a Toro vnode, KOTOPEIHI COOTBETCTBYET MCXOM-
HOMY KarTaJory.

Vnode (ot virtual inode — BuUPTyaJNbHBIN WHAEKCHBINA JECK-
punTop) — UacTh AecKpuiTopa (aiiia, comepsraiiaa Ty uHQPOP-
MAaIIHIO O peaJibHOM (paiije, COCTAB KOTOPOIl YHUBEPCAJIEH JIJIs JI0-
ooro Tuma ¢aiimoB. Ilepeuncium HamboJiee MHTEPECHBIE IIOJISA
vnode:
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1) uYwmcaOo CCHLIOK Ha AAHHBIM VNode. 9TO cymMMapHOE YUCJIO
OTKPBITUH (hailjia BO BCeX Mpolleccax Ha TAHHBIA MOMEHT Bpe-
MeHU;

2) yKazaTeJsib Ha TOT dJIEMEHT CIMCKA MOHTHMPOBaHUs (PaccMOT-
puM B mozapasxi. 6.3), KOTOPBIH COOTBETCTBYET PeasbHOI (hailyio-
BOIi cuCTeMe, CofiepsKalleil MCKOMBIN (husuuecKuii ¢haii;

3) yKasaTesJb HAa TOT 3JIEMEHT CHMCKa MOHTHPOBAHUS, KOTO-
PBII COOTBETCTBYET IOAKJIIOUeHHOUW peasbHOM DPC (ecau vnode
COOTBETCTBYET KaTaJIOTy, KOTOPBIH SBJAETCS TOUKOM MOHTHPO-
BaHUA);

4) HOMep peanvrHo20 deckpunmopa (aiina — inode. Ilogpo6-
HO inode paccMoTpuM B mmoApasn. 6.2, a IOKa JUIITh 3aMeTUM, UTO
9TO BTOPas YacThb AecKpunropa (aiiaa (mepBas — vnode) u uTo B
J000# mHpOpMannonHOi uactu peanbHoin @C Bce inode mpony-
MepoBaHbl. Homep inode sBiasieTca yHUKAJIbHBIM UHCJIOM B IIpeIe-
Jax JaHHOU MHMOPMAITMOHHON uacTu peatbHol PC;

5) yrasarenb Ha inode B mabruye akmuénwvix inode, paco-
go:xennonr B OII. Ora rabmuma mpuHagge:xut peanbHoit ®PC u
COIEPKUT TOJBKO Te inode, KOTOpbIe COOTBETCTBYIOT (haiijiam,
OTKPBITBIM XOTS GBI B OJHOM IIPOIIECCE;

6) yrkasarTesib Ha IepeUeHb OIepalnii, KOTOPble MOT'YT BBIIIOJI-
HATBCA Hag gaHHbIM VNode. CocTaB sTUX omeparnuii CTaHAAPTHBIN.
Ho dpaxTuueckas peanmsaiusa KasKIOU TaKOU omeparuy 3aBUCUT
or Tumna peanbHoit PC, B KOTOPOII HAXOAUTCS COOTBETCTBYIOIITHUH
dusuueckuii daiia. IlosToMy maHHOE IIOJIE COAEP:KUT YKa3aTelb
Ha MacCHUB APYTUX yKasaTesaeil, KaKIbI M3 KOTOPLIX IIPEICTaB-
JsgeT cob0i HauaJbHBIN aapec TOU IMpOoIeaypsl peatbuoil ®C, Ko-
TOpasi BHIIIOJHSET COOTBETCTBYIOIIYIO OIlepalinio Hal PusuuecKuM
daiimom;

7) Tun ¢aiisa, KOTOPOMY COOTBETCTBYET AaHHBIN vnode: 00bIu-
HBIT (paily, KaTajaor, CoeuaJbHbINA (aiij yCTpPOHCcTBa, CHUMBOJIN-
yecKasi CBA3b, YAAJMEHHBIN (haiiI.

OOpaTuM BHHMAaHNe Ha II0Jie 2, cofepsKalllee yKasaTeslb Ha pe-
anpHyo PC B cucKke MOHTUPOBAHUSA, U IoJie 4, comepikaliee HO-
Mep inode B peasnbuoil PC. ITapa sTux umces ABIAsSETCA YHUKAJb-
HBIM CHCTEMHBIM HMeHeM ¢aiijia Ha NaHHBI MOMEHT BPEMEHH.
HpyruM yHUKaJbLHBIM CHCTEMHBIM HMeHeM Qaiija sABJseTrcs
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HOMep camoro vnode B mab6auye vnode (puc. 39). Pazmep sroit
TabJUIIBl OIpefeaseT MaKCHUMAaJIbHOe UMCJ0 (PaiijioB, KOTOPHIE
MOTYT OBITH OTKPBITHL B cucTeMe. IIpu aTOM KaKIoMy OTKPBITOMY
(daiiy cooTBeTCTBYeT oauH VNode, He3aBUCHUMO OT TOTO, B CKOJIb-
KHX IIpoIleccax CKOJBbKO pPas OBbLI OTKPHIT JaHHBIN (aiin. [lanHoe
uMs aiiaa obecneunBaeT OBICTPBIA JOCTYII K cOAep:KuMoMy vhode
¢daiina, HO OHO ABJISETCA BPEeMEHHBIM: IOCJIe TOTO Kak (aita 0y-
IeT 3aKPBIT BO BCeX IIPOIIECCaX, COOTBETCTBYIOIIUM vVnode OymeT
0CBOOOKIeH ¥ MOKeT OBITh BBIZIeJIEH ApyroMy (daiiay. B orauune
OT HEro PacCMOTPEHHOe paHee cucTeMHOe uMsA (aiija (yKasaTeslb
Ha peanbHYI0 @C B crimCcKe MOHTHPOBAHUA W HOMep inode) sBsa-
ercs 6oJiee JOJTOBPEMEHHBIM M MOJKET MCIIOJIb30BATHCA IS UIeH-
rudpuranuu paiiza Ao Tex mop, IoKa mAaHHaA peanbHad PC
(madopMamuoHHasA YacTb) He OyJeT oTcoefMHEHA OT (PaiJIoBOI
CTPYKTYPBI CUCTEMBI.

OmpenmenuB u3 VNode MCXOTHOTO KaTaJioTa ero CUCTeMHOe MMS
(yrasarenb Ha peanbHyio @C B CIMCKe MOHTHUPOBAHUS U HOMED
inode), BupryasbHaa ®C ncmoabp3yeT 9TO CUCTEMHOE UM KaTaJo-
ra, a Tak:Ke CUMBOJIbHOE UMSA MCKOMOTO (haiijia B KauecTBe BXO/I-
HBIX IIapaMeTPOB IPHU BLI30Be IpoIeayps! peanbHonr @C. Ira mpo-
Ielypa BBIIOJHAET MPAHCAAYUIO UMEHU (ailna — ToTydeHue
Ha OCHOBE CMMBOJILHOT'O MMeHHU (haiija ero CUCTeMHOT0o uMeHu (yKa-
3aTeJsib Ha peasbHYI0 @C B ciucKe MOHTHPOBaHUA 1 HOMeD inode).
3amMeTuM, UTO 9TO OJHA M3 TeX Hpoleayp peanbHoit PC, DOCTYyI K
KOTOPO¥ BBITOJIHSAETCS C IIOMOIIBIO yKas3aTe s Ha IepeueHb olle-
parmuii, pacmoJio:KeHHOoTo B mmoJie Vhode. CaMa TpaHCIasaIiua UMeHN
CBOIUTCSA K IIOIIATOBOMY «ABHUKEHUIO» II0 ITEIIOYKe KaTaJoT0oB 0
TeX MOp, IMOKAa MM HU OyJeT HOCTUTHYT TpeOyeMblii ¢haiiyi, min
IIPY IPOXOXKIeHUY OUepeIHOTo KaTajora Hu 6yeT BBIICHEHO, UTO
IIpaBa JOCTyIla K HEMY AAHHOTO IOJb30BaTe/sd He OTBeUal0T MU-
HUMAaJIbHO HeoO0XoAuMbIM TpeboBaHuAM (cM. moxpasz. 3.2). Tak
KaK KaTaJor SBJAETCS PasHOBUIHOCTHIO (paiiyia, TO IJIisA ero mpo-
CMOTpa TaK:Ke TpeOyeTcs BBIIIOJIHUTE OIEPAIlNi0 KOTKpbITHEe (ati-
Jga». Ho B oTaimume oT OTKPBITHSA OOBIYHOTO (paiiia OTKPBITHE Ka-
TaJI0Ta BBIMTOJHAETCS B PAMKax fAApa U CKPBHITO OT MPUKJIAAHON
IIPOTPaMMBbI, BBIZABIIEl CUCTeMHBINA 3amIpoC.
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Eciu pu uTeHUU IOCJIeIHero KaTajora, 3aJJaHHOTO B CUMBOJIb-
HOM mMeHH (haiina, Oymer HalleHO NCKOMOe IIPpoCcToe UM (daiiia,
TO IpOIleAypa TPAHCIAIINY NMEHU BO3SBPATUT B BUPTyaIbHyio @C
cucteMHoe mMs (aitna (yxasarenb Ha peanabuHyio @C B cmucke
MOHTHPOBaHUI u HOMep inode). Hanee BupryanbHaa @C nucmoasb-
3yeT 9TO cucTeMHOoe mMsA (haiija IS MOMCKa ero vnode B cBoeii
TadJIuIe.

Ecau tpebyembIii vnode oO0Hapy:KeH, TO UKCJO CCHIJIOK B €ro
COOTBETCTBYIOIIIEM II0Jie YBeIMUYNBAaeTCs Ha eIWHUIy. Eciu BUp-
ryanabHasg @C He o0Hapy:RuIa VNode oTKpEIBaeMoro Gaiiia B CBO-
el Tabumiie, TO OHa co3maeT HOBBIN vnode. Ins sTtoro wumrerca
IIEPBBIA CBOOOAHLIN aJeMeHT B Tabauie vhode, m ero mopsamgKo-
BBIII HOMEP CTaHOBUTCSA HoOMepoM HoBoro vnode. Ilpu 3amoanenun
moJjeit sroro vnode BupryanbHaa ®C mcmoab3yeT mHGOPMAIUIO,
BO3BpAIIleHHYIO el mporenypoi peadbHoit OC.

ITocse Toro kak vhode oTkpesiBaemMoro Gaiiia uin HalgeH, Uan
co37aH 3aH0BO, BupryandbHasa PC mobaBiseT HOBYIO 3aIllICh B CBOIO
cucmemnyio ¢aiinosyo mabauyy. Kaxabiii npouecc nMeer B
9TOII TabJHUIle CBOM 3alMCH, KaKJasd M3 KOTOPBEIX COOTBETCTBYET
OZHOMY OTKPBITOMY mpoiieccoM (daitny. Ecau omus u ToT :Ke daiia
OTKPBIT IIPOITECCOM HECKOJBKO Pas, TO KaKAOMY OTKPBITHIO COOT-
BETCTBYET CBOS 3aIllliCh B CHUCTeMHON (aiiiaoBoit Tabauiie. Ilepe-
YUCJIUM TIOJISI DTOM 3aIUCH:

1) pexxuM goctyma K aiay (uTeHMe, 3aluch, YTEHUE W 3a-
mmch, nobaByieHne B KOHeIl (haiija);

2) TekyIee 3HaUeHUe (ailno60zo yrxadamena — HoMep Oali-
ra ¢aiiga, HAUMHAS ¢ KOTOPOro OyIeT BBIIOJHATHCA CJIeAYIONas
omeparus nHGOPMAIIMOHHOTO o0MeHa ¢ (aiiaoM (UTeHUe MU 3a-
nuck). Cpasy mociie oTKPBITUA (haiiyia aTa mepeMeHHasa YKa3bIBaeT
B 3aBHCHMOCTH OT PeKMMa OTKPBLITHSA Ha CaMbIi MepPBbIil UJIn ca-
MBI TOCJIegHUI OalT daiiia;

3) yrasaresb Ha vnode ¢aiina.

Hanee BupryanbHada PC HaXOZUT IEPBYI0 CBOOOAHYIO CTPOKY
B mabauye omkpvimvlx (paiinoe npoyecca, ABIAIOIIEICA dac-
THIO CTPYKTYPBI USEr mpoilecca, a 3aTeM 3aIlOJHSET 9Ty CTPOKY.
HanHasg cTpOKa MMeeT BCEero JBa IIOJIS: yKasaTelb Ha COOT-
BETCTBYIOIIIYIO CTPOKY B CHUCTEMHOM (hailyioBoii Tabauiie u ¢hraz
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Hacnedoéanus omkpovimozo (aitna. Eciu sror duar ycraHos-
JIEH, TO IIPU CO3JaHUU JOUEePHEero Ipoiiecca (C IIOMOIIBI0 COOTBET-
CTBYIOIIIETO CHCTEMHOT'O BBLI30BA) HAHHBIA (haill 3aKPHIBAETCA U
ero HoOMep He HACJeAYeTCs MOUEPHUM ITPOI[eCCOM.

ITocsie Toro Kax cTpoKa B Ta0JUIEe OTKPBITHIX (haiiIOB IIPOIleC-
ca 3aroJIHEHa, ee HOMED | BO3BPAIIAETCsI CHUCTEMHBIM BBI3OBOM B
MPUKJIAAHYIO IIPOTPAMMY IIPOIlecca B KauecTBe IIPOIPaAMMHOI0 Me-
HU OTKPBITOrO (paiiia. OTO MM JEeHCTBYET B Ipemesiax TAHHOTO
Impoiiecca, a TaksKe HacJenyeTcs (ecau 3To He 3ampelieHo (hJarom
HacJIeqOBaHUA) ero JOUEePHUMHU IIPOIIECCaAMU.

Wcnonb3oBaHue AJIA OTKPBITUAS (paiiaa CTPOKU TAOJIUIIBEI OTKPhI-
THIX (DaHJIOB IIPOIecca ¢ HAMMEHBIITMM HOMEPOM HAIILJIO IIPUMeHe-
HUe, B YaCTHOCTH, [AJIsI IIepeHaIlpaBJIeHnsa BBoa-BeIBoga. Hampu-
MEp, eCJIU II0JIb30BATEb Ay CTUJI ¢ KOMAHHOMN CTPOKY KaKYIO-TO
IIporpaMMy, yKasaB IIPH 3TOM 3aMeHy CTAaHAAPTHOTO BBIBOAA
(To ecTh BKpaHa) HA Kakoii-To ¢aity, To mporecc shell, BeimonHsa-
oIt 00paboTKy 9TOM KOMAaHABI, BO-IEPBBLIX, 3aKpoeT daiia c
IIPOTPaMMHBIM IMeHeM 1, BO-BTOPBIX, OH OTKPOET 3aJaHHbIN (haii.
IIpu oTkpeITHHT (aiiiaa OyaeT BLIOPAH CBOOOAHBIN 3JIeMeHT Tab -
I OTKPHITHIX (DAiJIOB IIPOIECCA C HAMMEHBIIITM HOMEDPOM, TO €CTh
¢ HomepoM 1. Tak Kak CTPyKTypa USer, BKJIOUAOIIAs TaOJIHILy
OTKPBITHIX (haiiyioB mporecca, HACJAEAYEeTCA JOUEPHUM IIPOIIECCOM,
TO BeCh €r0o BBEIBOJ Ha 9KpaH OyaeT 3ammcad B TpeOyeMbIil (aii.
EcrectBenno, uTo mpoiecc-shell mocie 3amycka HOBOTO IIpoiiecca
JOJIYKEH «BOCCTAHOBUTD CIIPABEAJIUBOCTE», 3aKPHIB (DaliJI 1 OTKPHIB
9KpaH. 3amMeTuM, uTO MHOTrHe (paiinbl, KoTopbie shell oTKpriBaeT
Iia cebs, He IMpegHA3HAYEHBI AJIS MCIIOJB30BAHUA B JOUEPHUX
mporeccax. s Takmux (aityioB BHIIOJHAETCA YCTaHOBKA (hrara
HacJIeqOBaHUA.

Ha puc. 39 oguu u ToT ke daiia U OTKPEIT U B mpolecce 1, u
B mpoiiecce 2. IIpuuem B mporecce 1 OH OTKPBIT ABAXKIBI. IO
nMeHeM 1 u mox mMeHeM 3.



6. Ynpaeaerue gaiiriamnu 209

6.1.3. Apyrme onepauun ¢ dannamm

1. Cosmanue ¢aiina. asa cosmanua HOBOro (aiia 000 mpo-
IIeCC MCIIOJb3yeT CUCTEMHBIN BHI30B

COS,ZZATB_@AIZ'JI (I,,D|i) (maCH — creat),
rae | — cumBosbHOE MMA (aiina;

D — zamaBaemble mpaBa gocTyma K Qainy (mpaBa mocTyma
OBLIM PACCMOTPEHBI HAMU B mOApasz. 3.2);

i — mporpamMmMHOe uMs (HoMep) (daiiia, YHUKaJIbHOE I TaH-
HOT'0 IIpoliecca.

[aHHBIA CUCTEMHBIA BBI30B HE TOJBKO CO3[JaeT HOBBIU (haii,
HO ¥ BBITIOJIHSIET ero OTKPBITHE AJIs 3alliCH, BO3Bpallas B Ka-
YecTBe BBIXOJHOTO ITapaMeTpa BHYTPUIPOIIeCCHBIN HoMmep caiiia.
B xauecTBe BiameblieB (aiiia 3anKnChLIBAIOTCS BJIAIEJIEI-II0JIb30-
BaTeJb U BJIaJeNIel-IPYIIHa TOT'0 IPOIecca, KOTOPHIi BhIJAJ JaH-
HBIW CUCTEeMHBIA BbI30B. Ecnu (aiin ¢ umenem |, yaxe cylecTsyer,
TO ero AJuHA OOHYJISEeTCS, a ero IpaBa OOCTYIa U BJIALeJbIIbI
0OCTAIOTCA HMPEKHUMU.

Bupryanbuasa ¢aiiioBas cucTeMa HaUMHAET BBIMTOJHEHNE TaH-
HOT'0 CCTEMHOTO BBI30BA C TOTO, UTO OIpedesiseT Haauuue Qaiiaa
¢ sananubiM umMerHeM | . [Tpu sTom mouck Tpebyemoro daiina Bbi-
TIOJHSETCSA C TOMOIILI0 peaJbHOM (haiIOBOM CHUCTEMBI TOYHO TaK
JKe, KaK U IpHU OTKPRITUU (paiiza. B pesysbraTe momcka Mam OII-
penensiercsa inode daiinga, mam gejaaeTcs BBIBOA 00 OTCYTCTBUU
¢daiina ¢ 3aJaHHBIM NMeHeM. B mepBoM ciiyuae BHUpTyaJbHas (aii-
JIOBas CHCTeMa BBHITOJHAET 00HYyJIeHe NINHBI (haiiia (C IOMOIIbIO
IIPOIEeYPHI PeaTbHO (PalIOBOM CHCTEMBI), a 3aT€M CO3[IaeT HO-
BBIZI VNode B IepBOM CBOOOAHOU CTPOKe cBoeil Tabmuibl vnode.
ITocJsie aTOrO 3amoOJNHACTCS CTPOKA B CUCTEMHOU (paiimoBoii TabJIu-
Ile, a TaK’Ke 3aI0JHAETCS CTPOKA B TaOJHUIle OTKPBITHIX (PaiijaoB
IIpoIiecca, SIBJISIONIeCA YacThbIO eT0 CTPYKTY PRI user. Homep aToii
CTPOKH BO3BpalllaeTcsA B IPOTpaMMy IIpollecca B KaduecTBe IIPO-
rpaMMHOr0 nMeHu (aiaa .

Ecmu ¢aiin ¢ saganHbIM uMeHeM |, He oOHapy»KeH, BUDPTY-
ajbHada (haiiaoBas cucTeMa MPUCTYHAET K ero co3mpanuio. Ilyisa aTo-
T'0 OPOIleAypPhI pPeasbHOU (haiiJIoBOM CHCTEMBI CO3JAIOT MJIsI HOBOTO
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daiiza inode u momernialT yKasaTeJab Ha 9TOT iN0Ode B poguUTeNbC-
Kuii karajgor. Homep inode u yxasaTesb Ha Hero B TaOJIHUIE aK-
TUBHBIX iN0de BO3BPAIAIOTCS B BUPTyaIbHYIO (haJIOBYIO CHCTE-
My, KOTOpas MCIIOJb3yeT 9TU IapaMeTphl IJIS CO3TAHUS HOBOTO
vnode. 3areM cos3maioTcsA HOBLIE 3alMCH B CHCTEeMHOM (pailjoBoi
TabsauIle 1 B TabJUIlEe OTKPBITHIX (halIoOB IIpoIiecca.

2. ybsmpoBaHme mporpaMMHOro nMeHu (Homepa). B pesynb-
TaTe BBIIOJHEHUS JAHHOT'O CHCTEMHOI'O BbI3oBa (haiijl, OTKPBITHII
paHee IIporpamMMoli IIpoliecca, IMOJyYaeT ellle OgHO uMsA (Homep).
B oriuume OT MOBTOPHOTO OTKPBITUS (hailjia cTApblii ¥ HOBBIH
HoMepa (aiijia YKas3sIBalOT HA OAUH U TOT JKe JOTHMUECKUH (daii.
9TO MPOSBIAETCS, B YaCTHOCTHU, B CYIIIECTBOBAHUU €IUHCTBEHHO-
ro (aiiI0BOTO yKasaTes.

Hy6aupoBaHue nMeHU (aiijia BHITIOJIHAET CUCTEMHBIN BHI3OB

JAYBJIHPOBATh_HOMEP_®AUJIA (i |i,) (sa CH — dup),

rae i, — nporpaMMHOe UMs (HOMepP) paHee OTKPBITOTrO (haiina;
I, — JIOTIOJIHUTENbHOE TIPOrPaMMHOe UMs (aiia.

IIpy BBLITIOJHEHUM JAHHOTO CHCTEMHOT'O BBI30BA BUPTyaJbHAas
(daitnoBas cucreMa co3gaeT HOBYIO 3allCh B TAOJIUIIE OTKPBITHIX
¢daiiynoB mpoiiecca, HO He CO3IaeT HOBOU 3aIllICH B CUCTEMHOI (haii-
JIOBOU TabJuIie.

3. Ilepemernienue GailyioBOro ykKasarejas. IJTa OIepamus BbI-
MIOJIHAETCA [IJIS TOTO, YTOOBI ITOCTAEAVIOIIAs Olepanusa YTeHU 13
(aitna mam 3anmucy B HETO BBIIOJHAJIACH, HAUMHASA C TPeGyeMoro
OatiTa aiina.

Ilepemernienue (hailioBOro yKasaTeas BLINOJIHSIET CHUCTeMHBIN
BBI3OB

YCTAHOBHUTH _®AHUJOBBIH YKA3ATEJE (i1, t| L)
(ma CH — lseek),

rIe | — ImporpaMMHBIA HoMep (aiiia;
| — TpebyeMass BeITMUMHA CMEIeHUS YKa3aTesd;
t— tun cmemenus gainoBoro ykasareias (0 — oT TeKyIero
moJioskeHudA; 1 — or KoHIa ¢aiina; 2 — or Hayaja (aiiia);
L — monyueHnHoe 3HaueHue (aiiJioBOTO yKasaTess.
IIpy BBLITIOJHEHUM JAHHOTO CHCTEMHOT'O BBI30BA BUPTyaJbHAas
®C KOppeKTUPYET COAEeP:KMMOe IIOJIA «TeKyIllee 3HaueHue aii-
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JIOBOTO YKa3aTeJs» B TOM CTPOKE CUCTeMHOH (haiIoBOM TaOIUIIEI,
Ha KOTOPYIO YKa3bIBAeT YKas3aTelb B I-ii CTPOKe Ta0JIUIbl OTKPHI-
THIX (PaiijIoB IIPoIlecca.

HMHTepecHo OTMETUTDL, UTO HOBOE 3HaueHUe (pailioBOro yKasa-
TeJIA MOKET BRINTHU 3a mpenesbl (aitia. B aTom cayuae B aiine
o0pasyeTcs «IbIpa» — Hes3aIloJIHeHHAas II0CJe0BaATeIbHOCTE Oaii-
TOB. B IelCTBUTEIBLHOCTH COAEPKMMOE <IBIPBI» 3alOHAETCS
HYJISAMU.

4. Yrenne u3s (paiiaa. Onepanusa YTeHUS HAUNHAET BBITIOJTHATE-
cs ¢ Toro Oafita ¢haityia, HoMep KOTOPOTO COAEP:KUT (paiiIoBbIi
ykasarenb. [locie 3aBeplieHunss omepanuu s3HaueHue (haiioBOTO
yKasaTeJs YBeJINUYNBAETCA HA YMCJO CUNTAHHBIX 0aliTOB.

s BeITIOTHEHU A UTeHUA U3 (haiijaa NCI0Jb3yeTCa CUCTEMHBIN
BBI3OB

YTEHHE H3_®AHJIA (i,n, A||N) (za CH — read),

roe | — IporpaMMHBIA HoOMep (aiia;

N — KOJIMYECTBO YMTAEeMbIX 0aiiTOB;

A — HaualbHBIN agpec npukJgaguou odbmactu B OIl, B KOTO-
PYIO IIPOU3BOAUTCS UTEHUE;

N — KoauuecTBO (PaKTUUECKM CUMTAHHBIX 0ANTOB.

IIpu BBITIOSTHEHUM JAHHOTO CHCTEMHOTO BBI30Ba BUPTyaJbHAs
®C cuuTbiBaeT u3 I-ii CTPOKM TAOJUIBI OTKPBITHEIX (AiijoB HpPO-
Iecca ykKasaTesib Ha CTPOKY B CHCTEeMHOU (haiyioBoOi Tabauie, a
3aTeM UMTaeT U3 dTOU CTPOKHU TeKYyIlee 3HaUeHUE (PailjioBOro yKa-
sarensi. Kpome Toro, M3 3TOU Ke CTPOKM CHCTEMHON (haiiioBoii
TabJIUIILI CUNTEIBACTCA YKasaTeab Ha VNode, u3 KOTOporo, B CBOIO
ouepenb, CUMTBIBAETCA yKasaTeJb Ha inode. 9TOT yKasaTelb HC-
moaba3yercsa BupryanbHoit @C niaa saganusa pusmuecKkoro (daiiiaa
IIpY MHUIIMUPOBAHUY TOI HpoIieaypbl peanbuoi ®C, KoTopas mpo-
M3BOAUT UTEeHME 13 3aJaHHOTO (PU3MUECKOTO (aiija ¢ yKaszaHHOT0
MecTa 3aJaHHOI'0 YICcJja 0aiTOoB.

5. Bamnucs B ¢aiin. Omepaiiis 3alCy BBITIOJHAETCS ¢ TOTO 6aii-
Ta (paityiia, HOMEpP KOTOPOro COAeP:KUT (paiioBbIil yKasaTenb. ITocie
3aBepIlIeHnsA omepanuy 3HaueHue (hailjoBOr0 yKasaTejs yBeJU-
YMBaEeTCSA Ha YMCJIO 3allMCAHHBIX 0ANTOB.

s BbITTOSIHEHUA 3amucy B (Al MCIOJB3YeTCA CUCTEMHBIN
BBI30B
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BAITACH_B_®AHJI (i, n, A|) (ma CH — write),

rIe | — IporpaMMHBIN HOMep (aiiia;

N — KOJIMYECTBO 3aINChIBAEMbIX 0aiiTOB;

A — HaualbLHBIN agpec mpukaagHoii odmactu B OIl, 13 xoto-
POt IPOM3BOAUTCS 3aINCh B (haiI.

JaHHBIA CHCTEeMHBIN BBIBOB BBINOJIHIETCS BUpPTyasbHOT DPC
COBMeCTHO ¢ peaybHON PC aHAJIOTMUHO TOMY, KaK BBITIOJHSIETCS
yreHue us aiia.

6. 3akpriTue daiina. JlanHas omepalusa BHITOJIHAET AEUCTBUA,
oOpaTHBIE omeparuu OTKPLITUA (daiiaa. [Ipu sTom yHHUUTOXKAETCA
JOTHYeCKU (aiij ¢ 3aJaHHBIM IIPOTPAMMHBIM HOMEPOM, a COOT-
BeTCTBYyIOIINH pusmueckuii ¢aila ocraercsa 6e3 n3MeHEHU.

151 BBITIOJTHEHU S 3aKPBITUA (Pailjia NCIOJb3yeTCA CUCTEMHBIN
BBI3OB

BAKPBITE_®AHJI (i |) (ma CH — close),

rIe | — mporpaMMHBIN HoMep Qaiiia.

IIpu BBITIOSTHEHUM JAHHOTO CHCTEMHOTO BBI30BA BUPTYaJbHA
®C cumTbiBaeT u3 I-ii CTPOKM TAOJUIBI OTKPBITHIX (aiijoB MpPO-
Iecca yKasaTeJjb Ha CTPOKY cHUCTeMHOU (aitioBoit Tabiuiisl. IToc-
Jie 9TOrO i-f CTPOKAa TabJIUIIBI OTKPBITHEIX (PaijIoB IpoIlecca moMe-
yaeTcs Kak cBobomHasi. Ilajee m3 HaWIeHHON CTPOKU CHUCTEMHOM
daitoBoll TAOJIUIILEI MPOM3BOAUTCA CUMTHIBAHME YKasaTeJas Ha
vhode ¢aiina, moce Yero CTpoKa CUCTeMHOI (halioBOM TaOIUIThI
TaKKe MIOMeYaeTcsI KaK CBOOOMHAS.

Hasee ymenbliaercs Ha 1 comep:KuMoe moJst VNode — «Uucjo
CCBLJIOK HA JAaHHBINA vnode». Eciu mosyueHHoe Ymceiio 60JIbine Hy s,
TO BBHIIIOJIHEHVE JAHHOTO CHCTEMHOTO BbI30Ba 3aBepliineHo. MHaue
BupryanbHad PC ocBobo:xmaer vnode, mpeaBapuUTeIbHO CUNTAB
W3 ero II0JiA YKasaTelb Ha CTPOKY B TabJuile akKTHUBHBIX inode.
Hasiee mpou3BOAUTCA BEISOB TOM mpoIleayphl peanabuoit PC, KOTO-
pas mo 3aJaHHOMY YKas3aTeJi0 Ha CTPOKY B TabJuIle aKTUBHBIX
inode ocBOOOKTaeT 9TY CTPOKY.

7. Yuaunuro:keHue ¢Gaiina. PakTUuecKu pesyIbTaATOM 3TOU oIe-
panuu sIBJIAETCA YHUUTOMKEHUE *KEeCTKOU CBA3U MEXAy (Puamuec-
KuM (daiiaoM u OgHUM u3 Karayuoros. CamMo yHuUUTO:KeHUe (daiiaa
BBITIOJIHAETCSA TOJBKO B TOM CJyUYae, ecJy YHUUYTOXKAaeMas JKecT-
Kas CBA3h OblJIa eIMHCTBEHHON AJIA JaHHOro daiiia.
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Hns yHmuTOKeHUA (hailjia mporpamMMa IIpoiiecca HCIOJb3yeT
CUCTEMHBIN BHI30B

YHHUITOXRHUTH_DAUJI (1.[) (ma CH — unlink),

rae |, — cumBoOJbHOE UMA (Daiina.

IIpu BBLITIOJHEHUM JAHHOTO CHCTEMHOI'O BBIZOBA BUPTyaJbHAas
®C maxoauT B cBOeM TabauIle MM CO3MAeT HOBBIM vnode mjas po-
IUTEJIHCKOTO KaTajora II0 OTHOIIEHWIO K YHUUTOKaeMoMy (aii-
ay. Jlajsee oHa BBIBBIBAET mpolleaypy peanbHoO @PC C 1eJBI0 BBI-
MOJIHUTh KOPPEKTHUPOBKY STOTO KaTajora, mepeiaB Ha BXO.
BBIBBIBAEMOII IIPOIEAYPEI YKa3aTelb Ha COOTBETCTBYIOIITUH inode.
IIpomenypa peansHoit @C He TOJIBKO KOPPEKTHPYET KaTajor, yo-
paB u3 zero nuopMaInuio o aiiie, HO U IIPOBEPSET moJe B inode,
comep:KaIliee YMCJIO OCTAaBIINXCS KEeCTKUX CBsa3ell ¢ daitiom. Ecin
ATO UKCJIO PABHO HYJIIO, TO IPOU3BOAUTCA (PaKTUUECKOe YHUUTO-
sKeHme (aiiya myTeM ocBoOOKAeHU ero inode (Ha AMCKe), a Tak-
JKe 0CBOOOXKIEH!S 3aHUMAaeMol aTuM (pailjioM MaMATH AUCKA.

8. Orobpaskenue daitna Ha OIl. ITpuMeHeHME TaHHOTO CUCTEM-
HOT'0 BBI30BA MO3BOJIAET MIPUKJIALHON IPOrpaMMe BBITIOIHATD IOC-
JeayIomiye oIepanuu ¢ Coaep:KuMbIM (aiima Ha ycrpoiicte BII
TaK, KAK BBIMOJIHAIOTCS OeNCTBUSA HAaJ OOBIKHOBEHHOI 00JIaCTBIO
OIl, He MCHONB3YA PACCMOTPEHHBIE BBIIIE CHCTEMHBIE BBHI30BBI
yreHus u3 (aiisa u 3amucu B HETO.

OrobpaskeHune 3amanuoro ¢aiina ma obgacts OIl BhImOTHAET
CUCTEMHBIN BHI30B

OTOBPA3BHTE_®AHJI (i, I, n, | A) (za CH — mmap),

rge i — mporpaMMHBIT HoMep (aiina. Ilyia mosyueHuA TaHHOTO
HoMepa oTobpaskaeMblii (paiia JOJIKeH OLITh IpPegBaPUTEIBHO OT-
KPBIT B IIporpaMMe IIpoilecca;

| — BesmumHA cMellleHUs B (aiije HA OUCKe;

N — KOJMYEeCTBO OTOOpaskaeMbIX 0aiiToB (haiiia;

A — HavaJbHBIHA aapec mpukgaguoi obmactu B OIl, Ha KoTO-
pyio mpousBoauTCA oToOpaskeHue Qaiia.

Broimonusas mJaHHBIN CUCTEMHBIN BbI30B, PC BLINOIHSIET OKPYT-
JIeHIE BeJIMUYMHBI N B OOJILIITYIO CTOPOHY A0 OJIMKANIIel rpaHuIlbl
JIOTUYEeCKOU cTpauuIibl. Jlajiee BEI3bIBaeTCA MOACHCTEMA yIIpaBJe-
HHUS TaMSATBIO C IeJIbI0 BEIAENEHNA TaKoi 00JIacTH B IPUKJIATHOM
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YacTH JUHENHOr0 BUPTYAJILHOTO aJpPecHOr0 IPOCTPaHCTBa IIPO-
mecca, KoTopas OOCTATOYHA MAJIA pasMeIlleHHus OoToOpakaeMoii
yacTu Qaiyia (c yu4eToM OKPYIJIeHUA NIWHBI). HamomMHUM, 4YTO B
IaHHOM CJIyuYae peub UAeT He o0 BeigeJaeHuu peanbuoil OIl, a gurib
0 co3gaHWU TAOJIUIILI CTPAHWI[ M 3alKUCH B Hee JeCKPUITOPOB
CTPaHUII.

Camo :xe maszHaueHue peanbHOI OII (pusmuecKoil CTPAHUIIHI)
MIPOU3BOAUTCS B pPe3yJbTaTe CTPAHMYHOTO CBOIUHTA, PeaJIns3aIns
KOTOPOTO He 3aBHCUT OT TOT'0, UTO HaxoxuTcA B crpanuie OIl —
¢parmMeHT oToOpakaeMoro (aiijia uin oObLIYHEIe JaHHEIE IIPOrpaM-
Mbl. EfVHCTBeHHOE OTJINMUME: P CBOIIMHTE OTOoOpaskeHus (daiiaa
MHOOPMAITMOHHLITT O0MEH IIPOM3BOAUTCS He ¢ 00JI1aCThI0 CBOIIMHTA
Ha cucreMHOM ycrpoiictBe BII, a ¢ Tem muckoBbIM (aiiaom, OTO-
OpaskeHre KOTOPOTO BBITIOJIHEHO.

Craenyer mo6aBUTh, UTO IPUMEHeHMWe OTOOpaskeHus (aiina He
II03BOJIAET UBMEHUTD AJUHY 3TOro (haiiia.

6.2. PeanbHble thannoBbie CUCTEMbI

6.2.1. Kputepumn oueHku ¢pannoBbIX CUCTEM

Paccmorpennas Boimte BupryadabHas ®PC obecmeumBaeT cTaH-
IapTHBIN MPOTPAMMHBIN MHTEep(delic, HO ¢ peatbHbBIMU (Pusmuec-
KuMu) paitmamu gagHasa mogcucrema @C He paboraer. ATy PyHK-
IIUI0 BRINOJHAET peanbHad PC (mporpammuas dactb). Hammuwme
VTOUHEHHUSI B KPYTJBIX CKOOKax OOYCJIOBJIEHO T€M, UYTO KCIIOJb-
3yeMBII B JHUTepaType TepMuUH «peaybHass PC» CyIIecTBEHHO
HeogHo3HaueH. [lanee OyZeM HA3BIBATH NPOZPAMMHOU HACMBIO
peanvnoii DC coBokynHOCTSL MoamporpamMM sapa OC, mpegHasHa-
YEHHBIX JJIS BLINOJHEHUS AeWCTBUU HaA MHGOPMAIIMOHHON dac-
Thio peanbHoil PC. IIpu sroM oA UHGOPMAYUOHHOU LACMbIO
peanvnoii DC GygeM IOHNMATh COBOKYITHOCTE GU3NUEeCKUX (daii-
JIOB, a TaKJKe YIPABJIAIOIINX CTPYKTYP HaHHBIX, PACIOJ0KEeHHBIX
B HellpepwIBHOM yacTu Hocutens BII, masriBaemoit B UNIX pas-
denom.

B otsimume oT mporpamMmMHOI yacTu peastbHoi PC, cylecTByo-
e B cucteMe (Aape) B eMIUHCTBEHHOM 3K3eMILIAPE, YMCJIO MH-
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dopMaIMOHHBIX YacTeii peanrbHO PC MoKeT OBITE JI00bIM. Kask-
Ias Takas 4acTh IpefHa3HAuUeHa JIA IMOKPBITUS OJHOTO Hempe-
pBIBHOTO (hparMeHTa JJOTUUECKOH (PaiijI0BOIl CTPYKTYPBI CICTEMBI,
pacmosio:keHHOTO B pasgeine HocuTeas BII. Bompockl o0bemuue-
HuA peasbHBIX PC (MHGOPMAIIMOHHBIX YacTell) B eIUHYIO JIOTH-
YeCKYIO0 CTPYKTYPY PpaccMOTpMM B moapasn. 6.3, a moka Oymem
paccMmaTpuBaTh Ka:kayio Takyio @C B KauecTBe OTAEJILHOM WH-
(hopMAaIIMOHHON CTPYKTYPHI.

JIro0oass UNIX-cucrema moamep:KuBaeT HECKOJbKO THUIIOB pe-
anbubIx PC. BpI6OD A5 KOHKPETHOTO HOCUTEJNA (a TOouHee, IJIA
pasgena HocuTess) Tumna peanbHolr PC 3aBUCUT OT TPeOOBAHMIA,
IpeIbABIAEMbIX K Hell mosb3oBareneM. Kammoe us saTux Tpedo-
BaHUU MOYKET PacCMaTPUBATHCSI B KAUECTBE OJHOTO M3 KPUTEPU-
eB BbIOOpa peasbuoi PC. IlepeunciuM OCHOBHBIE M3 ITUX KPU-
TePHUEB:

1) ¢ynKyuOHAALHOCM® — IPUTOAHOCTH peasibHOIM PC BHINOJI-
HATH Te Uy uHble GpyHKIuu. Hanpumep, pasaunyHoil (GyHKIIHO-
HAJILHOCTBIO 00JIaTal0T pacipeesieHHbIe U JIOKAJTbHbIE PeabHbIe
®C. Ilo sTOMY Ke KPUTEPUIO pas3audaioTcs Te peaabHbie PC, Ko-
TOpBIE MOAAEP/KUBAIOT HAJWYME PA3JIUYHBIX IIPAB JOCTyIIa y pas-
HBIX TIOJTb30BATeJIell M KOTOpPbIE HE MOAAEP:KMBAIOT HAJMUME Ta-
KHUX IIpaB;

2) npou3éodumenvHocmsb — CpPefHAS CKOPOCTH MHGOPMAIIU-
OHHOTO oOMeHa ¢ (uaMUecKHMMU (aijmamMu, TPUHALICKAIIMMUI
peanbuoit DC;

3) HadesxcHocmb — cII0COOHOCTD peabHol PC BHITIOIHATL CBOU
(GYHKIIMYU B IOJHOM WJIHM YaCTUYHOM O0'BEME IIOCJEe 3aBEpPIIeHUA
BoageiictBusa Ha BC (haKTOpOB, HE COOTBETCTBYIOIINX TPeOOBaHI-
AM HOPMAJbHOUM SKCILTyaTanuu cucTeMbl. K TakuMm daxTopam
orHOcATcA coou B BC, HampuMep B pe3yabTaTe BHE3AITHOM IIOTEPU
MMUTAHUS CUCTEMBI, a TaK/Ke MeXaHWUeCKe MOBPEKIeHUA HOCH-
rens BII;

4) ucnonvsyemocmsd BII — orHOmeHUe 0o0mIeil AIUHLI Husu-
yecKuX (paiijoB, colep:;Kaiuxcsa B WHGOPMAIIMOHHOM YacTu pe-
anpHOT PC, K 00BEMY COOTBETCTBYIOIIETO pasieisia HOCUTEN;

5) npedenvrasn dnuna umenu Qailna — MaxKcuMaJbHAA IJIN-
Ha OPOCTOr0 MMeHu (haiia;



216 Odunoros B.B., Koyybuncrxuii B.II.

6) npedenvnoe uwucno (aiinoe — MaKCUMaJIbHOE KOJIWUYe-
cTBO (husuyecKkux (aityioB, KOTOPbIE MOTYT HAXOAUTHCA B OZHOM
nHOPMAITMOHHON YacTu peanbHoit PC;

7) cnodHOCMDb AN20PUMMOE — CJIOXXKHOCTH aJTOPUTMOB
MOATIPOTPaMM, IPUHAAJNEKAIINX HPOTPAMMHON YacTu peasb-
Hout DC.

IIpu BBIGOpe peanbHO PC, KaK U mpu BBIOOPE JIOO0H APY-
ol cucTeMbl, HAa0OpP KPUTEPHEB, WCIOJB3YEMBIX [JIs OIEeHKH
BapMaHTOB CUCTEMBI, ABJIAETCA IPOTUBOPeunBLIM. Hampumep, mpo-
M3BOAUTENBLHOCTh MHOTUX THUHOB peaibHbIXx PC 3aBUCHUT OT mC-
noJsb3yemoctu BIl: mpu BBICOKOI cTemenn ncmob3oBaHusa BII mpo-
M3BOAUTEIBHOCTD peasbHoi PC cyIiecTBeHHO magaeT. AHAJIOTTYHO
MOBLIMIeHNE HaJe:KHOCTH peanbHoit PC 00BIYHO CBA3aHO ¢ Ay0JIH-
poBanueM WHMOPMAIIMHN, XPAHAIIENUCS Ha HOCUTEJE, UTO IIPUBO-
IUT K CHUIKEHUIO PeaJbHON IPOM3BOAUTENIBHOCTH CUCTEMBI M K
CHUMKeHUIo ncnoab3dyemoctu BII.

MHTepecHo BBITOJHUTL CPABHEHNE PACIPeIeIeHHON 1 JIOKAb-
Hoit peanbHBIX @C. ITo KpuTepuio GyHKIIMOHAIHLHOCTH SIBHO BhI-
urpeiBaer pacupepenenHas ®C, Tak Kak OHA HO3BOJSAET CBOUM
MHGOPMAIIMOHHBIM YaCTAM pas3MeliaThesd Ha yaadenabsrx OBM. Ho
10 KPUTEPUSIM HAAEIKHOCTH, CJIOKHOCTHA AJTOPUTMOB M OCOOEHHO
10 KPUTEPUIO ITPOU3BOAUTEIHLHOCTH JOKabHAaA peanbHas PC aBHO
mpenmouturenbueii. Tak Kaxk JIOTMKA MCIOJL30BAHUS pacmpe-
memenHoil peanbHor PC mMeeT HEKOTOPBHIE OTJIUUUSA OT JOTUKK
pabotwl pacmpeznenenHoi (cereBoit) OC, paccMOTpeHHOUW B IIOZ-
pasza. 3.4, To B moapasa. 6.3 Mbl BepHEMCSA K PACCMOTPEHUIO pac-
mpenaenenHon peanbHO DC.

IIpu cosmamuu peanbHOUl PC ee MPOEKTUPOBIIUKU HAXOMAT
B IIPOIlecce HPOEKTUPOBAHUS HEKOTOPHIA KOMIIPOMMCC MEXXKIY
IPeIbABIAeMBIMY K Hell TpeboBaHuaMu. IHBIMU cIOBAMU, OIIEH-
KM paspabaThIBA€MOT0 BapHaHTa CHUCTEMBI II0 IEPEUYMCIECHHBIM
BHIIIIE KPUTEPUAM JOJMKHBI OBITH, C TOUKYM 3PEHU ee pa3spadoTym-
KOB, OITHUMAJIbHBEIMU. 3[€Ch TEPMUH «OITUMAILHBINA» CYIIIECTBEHHO
OTJIMYAETCS OT COOTBETCTBYIOIIIETO MOHATUSA B MaTeMaTUKe, KOTO-
poe IpeAmoaraeT IOUCK HAUIYUIIETO PEIleHus JUIIh 110 OZHOMY
KPUTEPHIO, a OCTAJbHBIE KPUTEPUH, KAK IIPABUJIO, 3aIIUCHIBAIOT-
cs1 B KQUeCcTBe OTPaHUYEHUN MaTeMaTHUYECKON MOJEJIH.
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3amaua BeIOOpa peanbuoi PC mogIb30BaTEIEM CHCTEMBI MOKET
paccMaTpuBaThbCA KaK YIIPOIIEHHBIN BAPUAHT 3aauyl IIPOEKTUPO-
Bauusd. [losTomMy mpu pelrreHnN JaHHOUN 3aJauy JOJIMKHBI OBITH M3~
BECTHBI XOTsI OBbI IIPUOJIMIKEHHbIE OIIEHKN CPABHUBAEMBIX TUIIOB
PeasbHBIX CHUCTEM IIO IEePeUnCIeHHBIM BBIIIe Kputepusam. C yue-
TOM TOTO YTO 00Illee KOJMUeCTBO pealbHBIX PC, mommep:;xuBae-
MBIX B Hacroslrnee Bpemsa pasaunuabiMu UNIX-cucremamu, gocra-
TOYHO BEJUKO, B HACTOAIIEM NOCOOMM HE CTABUTCA 3ajgada
paccMoTpenus Bcex aTux peanbHBIX PC. BmMecTo sToro majee pac-
CMaTPUBAIOTCA HEKOTOPHIE IPUHITUITLI, UCIIOJIb3yeMbIe IIPU CO3/1a-
HUW TaKWUX CHUCTEM, IIO3BOJIAIOIINE CYIIECTBEHHO YJIYUIIUTb X
OIlEHKU II0 OCHOBHBIM KPUTEPUAM M3 IMEPEUNCIECHHBIX BBIIIIE.

IIpu mamo:KeHUU MPUHIIUIIOB IPOEKTUPOBAHUA peatbHbIix ®C
IaJjiee paccMaTpHUBaIOTCSa TpU Tuia Takux cucreMm: sbfs, ffs u fat.
IlepBrie aBe M3 aTuX cucTeM ABAAOTCA AJaI UNIX «pOTHBEIMII».
HecmoTps Ha To uto 3Tt PC, ocobemno s5fs, pazpaboransl JaBHO,
OHM 10 cux mop moxagep:kuBarTcsa mHoruMu UNIX-cucremamm.
IIpucymas stum @C mpocToTa memaeT uxX yAOOHBIMHU IJIs HAIIIETO
paccMOTpeHUA.

Tperbsa u3 mepeuncyieHHbIX peanbHbIX PC (fat) aBiaserca gia
UNIX «uy:Kkoii», Tak Kak OHa paspabaTbIBajiach IJis OIepaliu-
oHHBIX cuctreM MS-DOS u Windows. Ho, yuuTeiBas ee OueHb
I POKOE PacIpocTpaHeHMre, OHA BXOAUT B cocTaB peanbHBIX PC,
noagep:xuBaeMbIix UNIX. O6paruM BHHMMAaHIE, UTO TOJLKO MH-
dopmanuonubie yactu fat-cucrem, mpuuagae:xkamux UNIX, ama-
JIOTMYHBI MH(MOPMAIIMOHHBIM YaCTAM TAaKWX CUCTEM, IIPUHALJIE-
skamumx MS-DOS u Windows. YUTo KacaeTcss IporpaMMHEBIX UacTei,
TO 3TH YacTu peayibHON PC CHUILHO PA3INUYAIOTCA B 3aBUCHUMOCTH
or tTuma OC. Kpome Toro, samerum, uto HasBaunue fat asisercsa
cobmpaTelbHBIM, 0O0beAUHAIOITNM TpU peatbHbIx PC: fatl2, fatlé
u fat32.
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6.2.2. Pusnyeckoe pasmeweHme uHchopmauuu
Ha HocuTene

Onenku peanbHoii @C MO0 KpUTEPUAM TPOU3BOLUTEIHLHOCTH,
HaJe:XHOCTH, a TaK:Ke mcmoybsyemoctu BII B sHauuTeILHOM CTe-
IeH!d 3aBUCAT OT (pM3UUECKOTO pasMelieHnA mHGOpPMAIUM, HC-
IMoJb3yeMoro B maHHOI cucrteMe. Tak Kak HamboJiee pacmpocTpa-
HeHHBIMU HOocuTesisiMu BIl aBiA0TCA MarHuTHBIE AUCKH, TO Aajee
OyZeT paccMOTPEHO pasMelleHHMe MHMpoOpPMaIuyM HA dTUX HOCUTE-
Jax. B ganmHoM moapaszese paccMOTPUM OOIIMe CBOHCTBA TaKUX
HOCHUTEJIeH, a B MOCJEAVIOIINX IoApa3feaX PacCMOTPUM BJIHSA-
HIEe 3TUX CBOMCTB Ha peatbHyio ®C.

VupoleHHOe IIpeicTaBJIeHe MATHUTHOT'O AMCKA IIPUBEIEHO Ha
puc. 40. 9TOT AMCK COCTOUT M3 OJHOM, ABYX WU OOJBIIErO UMCIa
METAJLTNYECKUX UJIM CTeKJAHHBIX IJACTUH, BPAITAIOIINXCI BOK-
pyr obireit ocu. OgHa nau 00e MOBEPXHOCTH KAMKION IIJIACTHUHBI
TIOKPBITEI TOHKUM OJHOPOJHBIM CJIOEM MATrHHUTHOT'O MaTepuaJa.
Ilomo6GHas TOBEPXHOCTD IJIACTUHEI YCJIOBHO paszesieHa Ha TOHKUE
KOJIbIla, Ha3biBaeMble dopoxckamu. Bce MOPOKKM Ha KayKIoi
IIJIaCTUHE IIPOHYMEPOBAHBI, IIPUUeM AOPOKKa O HaXOZUTCA OKO-
JIO BHEIITHETO Kpasl IJIaCTUHBI. Bce MOPOMKKH MUCKA, MMEIOIIUe
ONWHAKOBBINI HOMep, NPUHAJJIEKAT OTHOMY UULUHOPY, HOMEp
KOTOPOTO OIpeesseTcss HoMepaMU BXOAAIIUX B HETO JOPOXKEK.
Hanpumep, nmuauaap O o0beguHAET AOPOXKKH ¢ HoMmepamu O
(puc. 40).

s urenus (3anmcu) nHGOPMAIIUY C IIJIACTUHEI (HA MJIACTUHY)
KCIIOJIB3YETCS OAUH MU HECKOJbKO 9J€MEeHTOB, Ha3bIBAEMBIX 20-
noeéxkamu. KommyecTBO TOJIOBOK 3aBHCHUT OT MCIIOJIB3yEeMOTO Ba-
puaHTa KOHCTPYKIIMU AUCKOBOJA. B mepBOM M3 3TMX BapUaHTOB
Ka’KIVIO ITIOBEPXHOCTD IIJIACTHUHEI O0CJIYKUBAET eAUHCTBEHHA I'0-
JIOBKA, KOTOpas MOYKET IePeMeIaThCsa 0 Pagnycy AucKa JUCK-
perabiMu miaramu. IIpu sToM KasKABIA IIIAT COOTBETCTBYET OIHOM
Iopo:kKe macTuHb. Ilocie TOro Kak TOJIOBKA «3aBUCHET» HaJ
TPedyeMoii MIACTUHOM, OHA MOKEeT BLIIOJIHATL NHPOPMAIIMOHHBIH
o0MeH ¢ 9Toi mopo:kKoii. Tak Kak Bce TOJIOBKU AUCKA CBSI3AHbBI
JKeCTKO B eJUHYI0 «T'Pe0eHKY>», TO IPU YCTAHOBKE OJHOU 13 T'0JIO-
BOK Ha TPeOyeMYIO TOPOKKY BCe OCTATbHBIE MOJIOBKY «3aBUCHYT»
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HaJ JOPOKKaMM 9TOTO Ke Muauuapa. CiaeacTBreM 3TOT0 ABJSET-
Cs TO, UTO MEePexo] MeKAy JOPOKKaMU OJHOIO IIUJINHAPA He Tpe-
OyeT KaKumx-1nb0 MeXaHWYECKHX IlepeMeIlleHuil rojioBok. Ilia
TAKOr'0 IMepexofia JOCTATOYHO JIUIIh BHIIOJIHUTh JIEKTPOHHOE IIe-
PeKJIIoueHre TOJOBOK. pyroii BapuaHT KOHCTPYKIIMH AMCKOBOIA
MIpeaIIoaraeT, YTO KasKAYI0 AOPOKKY ITOBEPXHOCTH IIJIACTUHBI
00CIIy:K1BaeT CBOSA OTAENbHAS TOJIOBKA. B aTOM ciiyuyae HUKAKOTO
IepeMeIeHnsl TOJI0OBOK He IIPOM3BOAUTCS, TaK KaK AJd BhIOOpa
TpedyeMoil DOPOKKU MOCTATOUHO JIHIIL JEKTPOHHO BKJIOUUTH
TPedyeMyIo TOJIOBKY.

/D TpyIIna JOPoKeK

moposkka 0 cropona 0

miractuHa 1

CEeKTOp

muauaap 0

TOJIOBKH

Puc. 40 — VYmoporiieHHOe npeacTaBIeHre MAarHUTHOTO AUCKA

Yro xacaerca nHGOPMAIIMOHHOTO O0OMEHA C JOPOKKOI, TO OH
IIPOU3BOAUTCA CJAEAYIOIIUM 00pPasoM: BO-IIEPBBLIX, 3aMETHUM, UTO
MarHUTHASA ITOBEPXHOCTDH JOPOKKU COCTOUT M3 MaJeHbKUX (hpar-
MEHTOB, Ha3bIBAEMbIX MAZHUMHbLMU JomeHamu. Bo BpeMs aBu-
JKEHUS JOPOKKU MMMO TOJIOBKHY (BCJIE€ICTBUY BPAIIEHUS AMCKA)
MarHUTHOE TI0JIEé TOJIOBKY MOJKET IIOBJUSATDH HAa MOJAPHOCTH TOT'O
JIOMeHAa, KOTOPBIA HAaXOAUTCA B JaHHBIA MOMEHT BPEMEHU PSIIOM
¢ roJIoBKOU. Biarogapsa sToMy MarHuTHBIN JOMEH MOYKET HCIIOJIb-
30BaTbhCA [JIA 3anuUcU OgHOTO OuTa mHpopMmanuu. IIpu sTom oxgHa
MMOJISIPHOCTE AJoMeHa Kogupyer 0, a mpyras — 1. Bo BpeMs ureHus
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rH(pOPMAIINH C JUCKAa, HA000POT, MOJAPHOCTb TEKYIIEr0 JOMeHa
BJIMSIET HA MArHUTHOE TO0JI€ TOJIOBKU. JTO COCTOSHUE MATHUTHOI'O
TIOJISI CYUTHIBAETCA B 9JIEKTPOHHYIO IIEIlh 11 PACIIO3HAETCA €10 KaK
O unu 1. HecMoTps Ha TO UTO AJHHBI JOPOKEK Ha IJIACTUHE pas-
HBIE, BCE OHM COJIeP:KAaT OJMHAKOBOE KOJIUUYECTBO JOMEHOB, KOIM-
PYIOITNX OUTHI.

IToBepxHOCTSL ILJIACTHHBI, KaK M JIIO0OOH KPYT, MOXKHO pasie-
JINTh Ha YIJI0BBIE CeKTOPHI (cM. puc. 40). Bosbmem pasmep yrio-
BOT'O CEKTOpPA TAKHM, YTOOBLI OH «BBIPE3aJI» M3 KAMKIOH JOPOIKKU
Ha MOBEPXHOCTHU ILJIACTUHEI AYTY, comep:KaIyio 512 our. Ira gyra
JIOPOXKKU HasbIBaeTcs cekmopom. Kax BupHOo us puc. 40, ofuH
VIJIOBOU CEKTOP «BBIPE3AeT» CEKTOPHI OMMHAKOBOM AJUHBI (M3Me-
peHue B OuTax) He TOJHKO Ha OZHON IIOBEPXHOCTH OTHOU ILIa-
CTHMHBI, HO U Ha BCeX MOBEPXHOCTSX BCeX ILIacTHH. PasbueHue
JOPOXKKHU AYICKa Ha CEKTOPHI IPOM3BOJUTCS BO BpeMs HU3K0Y PO6-
He6020 popmamupoéarnus ducka. Bo Bpems sToro dopmMaTupo-
BaHUS HAYAJIO0 KAXKAOTO CEKTOpA IIOMEUAeTCs CIIEIMaJbHOM IToc-
JeJoBaTeIbHOCTRI0 O0uTOB. Kpome TOro, s KasKIOro ceKTopa
3aIMChIBAETCS €T0 HOMED.

C Touku 3penusa OC cekTop SBJISETCA MUHUMAJIbHON €IUHU-
et mHPOpPMAINIMOHHOTO oOMeHa Mexxkay auckoMm u OII. Ilia BwI-
TIOJTHEHU ST TAKOTO O0OMeHa Ka'KAbIH CEeKTOp 3aJaeTCs CBOUM aape-
coM (HOMep IMJIMHIPA; HOMED IIOBEPXHOCTH; HOMEP CEKTOpPa).

Cpennee Bpems uTeHMs (3aIUCH) OAHOTO CEKTOPAa T  MOKHO
HaiiTu 1Mo opmy.Jae

T =T, +T +T
rae T, — cpeqHee BpeMsA YCTAHOBKU TOJIOBKM Ha TPeOyeMyIo 10-
poxxky. TunuuHOe 3HaUeHUWE ITOTO BPEMEHMU [AJIsI COBPEMEHHBIX
IVCKOB cocTaBJjisgeT oT 5 mo 10 mc;

T, — cpefHee BpeMs BpallleHUsA QUCKA [0 JOCTUKEHUA TPe-
Oyemoro cektopa. HeTpyaHo 3aMeTHUTh, YTO STO BPEeMs BBIIIOJI-
HEHUs AUCKOM IIOJIOBUHBI CBOero obopora, KOTOpPOE, B CBOIO
ouepenb, OIpPeAesIAeTCs CKOPOCThIO BpallleHusa Aucka: T = 1/2n,
e N — CKOpoCTh BpamieHud aucka (00./c). 'mbKue MaruuTHbBIE
OIUCKU MMEIOT CKOpocTh BpaimeHusa 5—10 00./c, a KecTKume —
90—170 06./c. Hampumep, mpu cxopoctu Bpaimienus 170 06./c

r?
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cpenHee BpeMs BpAIlleHUs MCKA A0 JOCTUKEHUA TpeOyeMoTo CeK-
TOpA COCTABJISET IIPUMEPHO 3 MC;

T, — BpeMsA HENOCPEeACTBEHHOI'O0 CUUTHIBAHUSA (3aIlUCH)
ogHOro cekTopa. Tak Kak 3TO BpeMs IOBOPOTa AMCKAa HA 3aJaH-
HBIHI YTJIOBOM CEKTOpP, TO €ro MOKHO OIPeeJUTh MO (opMyJie
T, = 1/(n*L), rne L — uucio cekTopos Ha gopokke. Hampuwmep,
eciy OUCK MMeeT Ha KamIou mopo:kKe 320 ceKTOpPOB, a ero CKo-
pocts Bpamenusa N = 170 06./c, To aas wero T, = 1/(170*320) =
= 0,018 mc.

IIpuBegerHbIe (POPMYJILI MOTYT OBITH MCIIOJTB30BAHBI JJIS IIPH-
0JIMBUTETBHON OIEHKM IPOM3BOAMTENHHOCTY PA3JIMUHBIX peaib-
ueix @C. Ho mpu sTOM HAZ0 yUeCcTb, YTO B KaUecTBe eqUHUIILI
MHOPMAIIMOHHOTO o0OMeHa ¢ AucKOM Jmobasd peanbHas PC wuc-
IMOJIB3YET He CEKTOD, a 0ojiee KPYIIHYIO BeIUUnHy — O0JIoK. Biox —
YacThb JOPOMKKM AUCKA, COCTOSINAS M3 OJHOIO WJIN HECKOJIBKUX
cekTopoB. IlyimHa GJioKa A KasKAOM MHOOPMAIIMOHHOM YacTH
peanbuol PC ABIAETCS BeINUMHON (DUKCUPOBAHHON M PaBHSIET-
cs1 pa3dMepy CeKTopa AWCKAa, YMHOKEHHOMY HAa CTEeIleHb NBOUKU:
512 6atitoB X N, rme N =1,2,4,... . 3amerumM, uTo 010K B MS-DOS
u Windows HasbIBaeTca Kxacmepom. B orsimume oT cekTopa UM
0JI0Ka He CBA3aHO ¢ ero (pu3nYecKUM pasMeIllleHueM Ha JUuCKe, a
IIpeicTaBJIAeT cO00M MOPSIAKOBLIN HOMED B IIpeaeax MaHHON MH-
dopmanumoHHOH UacTu peatbHoi PC. Biok ABIseTcsS ToW equHN-
et mpoctpanctBa BII, kortopas ucnoabdyerca OC mpu pacipeme-
JIEHUM HTOT'0 IPOCTPAHCTBA MeKIy (haitmamu.

Ilocse Toro Kax mpoBeseHO pasbueHMe QUCKA HA Pa3aesisl (ecym
9TO TpedyeTcs), AJId KaKI0To paszesia MPOU3BOUTCA CBOE OTIeNb-
HOE 6bLCOKOY pOo6Hesoe popmamuposanue. Bo Bpems aToro ¢op-
MaTUPOBAHUA B pasiesie Pa3MeNIaloTCsa YIIPABJIAIOININE CTPYKTY-
pxI Toit peanbHOU PC, ogHa 13 MHGOPMAIIMOHHBIX YaCTell KOTOPOM
OymeT pasMeIlllaTbCs B JaHHOM paspesie. IIpu aToMm cpenu mpoueit
yIpaBJsoiieil nHGopMaluy 3aluChIBaeTCsa pasMep 0Ji0Ka, BIO-
PaHHBII AJIA JaHHOTO pasiesa. 3aMEeTHM, UTO pasMephbl OJIOKOB
Pa3HBIX Pas3iesioB JUCKA MOTYT OBITH PA3HBIMU.

Homyctum, uTo pasmep 6Jioka cocraBiaseT 4 K (8 cekTopoB).
C y4eToM TOTr0 YTO CEeKTOPHI OZHOTO 0JIOKA PACIIOJIOMKEHBI IOCTe-
JIOBaTeJILHO HA OJHOU M TOM Ke TOPOKKe, JIA IPUBEIEHHBIX BHIIIIE
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YHCJIeHHBIX [TapaMeTpPOB cpelHee BpeMs UTeHus (3amucu) OJHOTO
6noka cocraBut T :
T, =T, +T +8*T =
=10 mc + 3 mc + 8 * 0,018 mc = 13,144 mc.

Ouenb yacTo TpedyeTcA cCUUTATh (3amucaTh) He OAUH OJIOK (hati-
Ja, a IMeJyio MOCJIef0BaTeJbHOCTh TaKUX 0JI0KOB. B aToM ciyuae
3aTpaThl CpeJHEro BpeMeH! Ha 00paboTKY KaskIoro 0JI0Ka IpuBe-
IyT K OUeHb OOJIBIIIOMY CYMMAapHOMY BpeMeH! Ha 00paboTKy maH-
Horo (paiina. Hampumep, mycth Tpebyerca cuurtars 1000 6710K0B
¢daiina. Ecau st 6;10KM pasdpocaHbl (B pesyJibTaTe pacipenese-
uuda BII ¢aiiny) mo Bcemy pasmesy, TO o0lliee BpeMs UTeHUA Oy IeT
OUYeHb BEJIUKO:

T,=1000*T,K =1000 * 13,144 mc = 13,144 c.

s yBemueHNsA IPOU3BOAUTENBHOCTH peasbHO PC HE0OXO-
IUMO JIOKAJIM30BaTh pasMellleHre OJIOKOB (haiija Ha AUCKE TaK,
yTOOBI OHM HAXOQWJINCH €CJIW He B IIpeJesiaX OJHOTO ITMJIWHIPA,
TO B IIpefesax OMM3KUX IUInHAPoB. Hampumep, ecau Bce 1000
0J10KOB Halmero (paiija pacrojoKeHbl Ha 4 HOPOKKAaX OJHOTO U
TOTO JKe IUJIWHAPA, TO CPeJHee BPeMSA MX YTEHUS WU 3aIUCH
COCTaBUT

T,=T,+4>*T +1000*8*T =
10 mc + 4 * 3 mc + 1000 * 8 * 0,018 mc = 0,166 c.

[Tonyuyennoe Bpemsa ureHus (aiina T, MeHbIne BpeMeHH T,
COOTBETCTBYIOIIETO UTEHUSA IIPYU IIPOU3BOJIHHOM Pa3MeIIeHn 0J10-
KOoB Ha qucke moutu B 80 pas. T, u T, COOTBETCTBYIOT KpaiHUM
cJaydasM pasmelieHus 0JI0KOB (haityia Ha Aucke. IlepBuIit us aTUX
CJIyUYaeB MMEET MEeCTO IIPU peamsanuu Hamnbojee MPOCTHIX aJro-
puTMOB AMHAMUUYECcKoro pacmupeneneraus BII me:xny daiimamu. Bro-
poii ciryuaii BOSMOYKEH TOJBKO IIPU CTATUUYECKOM pacIpenesIeHUH.

Cmamuueckoe pacnpedenenue BII — Bca maMATh Ha3HAUA-
eTca (alyly IpU ero co3gaHui. B aToM ciayuae HeTPYyAHO obeciie-
YUTh pasMellieHne 0JIOKOB HeOOJIBIIOro aiijaa Ha OSHOM ITHJINHI-
pe, a OOJBIIIOr0 — Ha HEeCKOJBKHUX cocefHMX HMuanHapax. OueHb
OOJILIIIMM HEJOCTATKOM CTATHUYECKOTO pACIIPelesIeHUs SBJISETCA
OueHb HUBKAaA ucmoabdyeMocTh BII mgia mMuHorux tumos (hailyios.
IIpuuuHO#I 5TOr0 SABJISETCA HEOOXOAMMOCTL OJHOBPEMEHHOTO
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BBIZIeJIEHUS TaKOM mamMaATu (aiiay, 3HaUunTeJbHAs YacTh KOTOPOM
He TTOHAJ00UTCS IJIs pasMelleHnsa JaHHBIX (Qaiina B Oaukaiinem
OynymieMm. pyras sHaunTenbHaA 4acTb BeigenenHoi BII, Bo3smoik-
HO, BOOOIITe OCTaHETCsS HEeBOCTPEOOBAHHON, TaK KaK AJA MHOTUX
(daiiioB HeIb3sA 3apaHee TOUHO IIpeacKasaTh ux Aauay. C yuerom
JaHHOTO HEJOCTATKAa CTATHYECKOe paclIpelelieHre NUCKOBOU IIa-
MATH B HACTOSAIlee BpeMs MCIIOJIb3yeTcs JuIlb mjs CD-mauckos,
TaK KaK IJIUHBI (aiijioB, pasMelllaeMbIX Ha TaKUX AMCKAaX, 3apa-
Hee TOUHO N3BECTHEI.

Yro KacaeTcs MaTHUTHBIX AMCKOB, TO pasMelllaeMble Ha HUX
peansHble PC MCTIOAB3YIOT TOJBKO JUHAMUYECKOe pacnpedene-
Hue BII ve:xay daitnavu. [Ipu Takom pacmnpenenennn 6oxku Bl
HasHauaioTcA (aily He IPU ero CO3JaHuM, a B IIPOIIECCe ero KC-
ILIyaTalliy. eCJIU IIPU IMoJyueHnun oT BupTyaabHoii @PC yrazanmusa
BBITIOJIHUTE 3a0KCh B (paiil HEKOTOPOro uucJa 0aliTOB peajbHAS
®DC obHapy:KMIA, UTO AJIA 3aINCU 3TUX 0aliTOB HE XBaTaeT MecTa
Ha paHee BBIZIeJIEHHBIX (haitay 0JioKax, To aTa peanbHas PC (mpo-
rpaMMHAas YacTh) BBIZEJAET 3TOMY (aitsy HOBBIA OJIOK AMCKA.
IIpocreiitie aaropuTMbl JUHAMUYECKOTO PacIpeeeHus He YIu-
THLIBAIOT paHee IIPOBENEHHOTO HasHAueHUA O0JOKOB AMcCKa daily,
INHAMHUYEeCKM BbIJaBasg eMy JI000H CBOOONHBIA OJIOK pasmeia
nucka. Takue aaropuTMbl peajJns30BaHbI, HAIIPUMED, B PeaJbHBIX
®dC s5fs u fat. 9tu peanbabie PC 001a1aI0T XOPOIIIEH HUCIOJIb3Y-
emocTtrio BII (mmsa pacumpenmeneHus MPUTOAeH JIF000M CBOOOIHBIN
0JI0K pasfgesia), HO BeCbMa HUB3KOU IIPOU3BOAUTEIHLHOCTDIO.

Topasmo ayuIllyio Ipou3BOAUTENBHOCTL MMeeT peanbHas PC
ffs. s ganHON cuCTEMBI XapaKTEePHO TO, UTO HIPU BHICOKOYPOB-
HeBOM (POPMATUPOBAHUY Pa3es AMCKA, 3aHNMAaeMbIi 9TO# cucTe-
MO, JeJuTcsa Ha HECKOJbKO I'DYNI HUINHADPOB. I'pynna yurun-
0p06 — HECKOJIBKO COCETHUX IUJINHAPOB (cM. puc. 40). B Hauase
ATOI TPYIIIBI HAXOAUTCA YIPaBJSIoOTasd nH(GOPMAIs, B TOM UHC-
Jie IUCKOBBIe 0JI0KU ympaBieHus (aimamu — inode. Ilpu cosga-
Huu (daiijga ero inode momeraercss B OHY U3 I'PYIII ITUJIUHIPOB.
IIpu BBIOOPE 5TOM I'PYMIILI MCIIOJIL3YIOTCA COOOPaAKEHMS:

1) ecau co3gaercA He KaTaJor, a aiy JaHHbIX, TO JKeJlaTeb-
HO mOMecCTUTh inode ¢aiiia B Ty rpynny MUJIMHAPOB, KyJa pamee
OBLJT TIOMEITleH POAUTETbCKUN KATaJIor. JTO ITO3BOJISIET HOBLICUTH
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IIPOM3BOAUTENLHOCTL peanbHor PC mpu o0CAy:KUBAHUU MHO-
TUX OPOTPaMM, BBITIOJHSIOIINX 00paboTKy (aiijaoB 13 OJHOTO Ka-
TaJIoTa;

2) ecau cosmaeTcsA KaTajior, To ero inode KejaTeJabHO IIOMeEC-
TUTh B IPYNNY IUJINHAPOB, OTJNUYHYIO OT I'PYINLI ITUJINHIAPOB, B
KOTOPOI HAXOAUTCS POAUTEILCKUI KATaJor. ITO ITO3BOJIAET YIyU-
IIUTH PABHOMEPHOCTb paclipelesieHusl JaHHBIX II0 AUCKY.

Ecniu mpu BBITIOJTHEHUM OUYePeqHOI Oolepaluy 3amucu B (daiia
eMy TpeOyeTcs BBIZEJIUTL HOBBLIN O0JIOK HAMSATH, TO TOT O0JIOK BbI-
Oupaercs, 10 BO3MOYKHOCTH, U3 TOH JKe IPYINLI MUJIUHIPOB, TAe
Haxogurcs inode gaitia. ITO MO3BOJSET COKPATUTH HE TOJIBKO
BpeMs Iepexoja Me:kay 0JoKaMu JaHHBIX, HO M BpeMs Iepexoaa
or inode ¢aiiiga K ero 0JIOKaM JAHHBIX.

Ecnu pasgen gucka, sauuMaeMbrii cucremoii ffs, BKrouaer Bcero
OfHY TPYINy IHJINHIPOB, TO dTa CHUCTeMa He 00JagaeT JydIei
IIPOM3BOAUTEILHOCTEIO O cpaBHeHMio ¢ S5fs. Ilpu mamnumm mHe-
CKOJIbKUX TPYNI MUInHAPOB cucrema ffs mmeer mocraTouno xo-
POIITyI0 MPOU3BOAUTENHLHOCTD JIUIIh MPU OTPAHUUEHHOH WCIIOJb-
gyemoctu BII (He Oosiee 90 %). Ilpu GoJsiee BHICOKOU CTeIeHU
3arpysKU AMCKa pacipegesieHrie CBOOOTHBIX OJIOKOB (haKTUUECKH
IIPOM3BOAUTCS CIyUaNHBEIM 00pasoM, TO ecTh 0e3 coOJII0IeHns IIe-
peumcIeHHBIX BbIIIe PEKOMEHIAII!.

B sakjoueHuuM AAaHHOTO IOApasgesa PacCMOTPUM BOIPOC O
BbIOOpe pasmepa 6joka (KJacTepa) ¢ TOUKM 3pPEHUSA IIPOU3BO-
nuTeabHOoCTH peatbHoi @C u mpucyiei e ncmoabsdyemoctu BII.
C ydueToM TOTrO UTO cOoAep:KuMOe 0JOKAa Bcerjga HAXOAUTCS Ha
OOHOM MOpOKKe (MJM B OOHOM IIUJWHAPE), YBEJINUEHNE pasmepa
0JI0Ka MPUBOAUT K YBEJIUUYEHHUIO IPOU3BOAUTEILHOCTH CHUCTEMBI,
TaK KaK IIPU OJHUX M TeX JKe HaKJaJHBIX pacxogax BpeMeHH’
(T, + T) ynaercs BBIMOJHUTH GOJBIINY NHDOPMAIMOHHBIA 00MeH
me:xkay OIl u muckom. Ho, ¢ Apyroii cTOPOHEI, yBeJIUUeHNEe pa3Me-
pa 6s0ka B cuctemax sbfs u fat mpuBoaUT K CyIlleCTBEHHOMY CHIU-
JKeHMio ucmoJgabdyemoctu BII, Tak Kax B 9THX cucTeMax OJIOK
ABJISETCS MUHUMAJbHON enmHUIeln pacmapemensemoir BII. U mo-
ATOMY Jake OueHb HeOOJIBIITOMY (paiiay BbIZEIsIeTCS IeIbli 00K
Iucka. B pesyabTare mpu HaJIUUNM OOJBIIIOTO UHCIa TaKux (aii-
JIOB B CHCTEM€ 3HAUMNTENLHBIA 00beM AUCKOBOM IMaMATH (PaKkTu-
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YeCcKH He UCIIOJb3YyeTCs, a TaKiKe Kaxkaomy daiiry, saHuMarolie-
My OoJiee omHOTO 0JIOKA, B CPeIHEM COOTBETCTBYET IIOJIOBHHA
HEHCIIOJIb3yeMOr0o JUCKOBOTO 0JI0KAa, B KOTOPOM HAXOSATCS IIOC-
JegHMe 0anThI (haiiia.

s Toro uTo0Bl 00€CIIeUUTh XOPOIIYI0 MCIOJab3yeMocThb BII
IJs1 0JI0KOB 00JIBITIOTO pasMepa, B peanbHoit @C ffs mpumensercsa
dpazmenmayus 6710K06 — IOrTUECKOe pasbueHNe 6JI0Ka Ha /Ba,
YyeThIpe, BOCeMb 1K 0ojiee (hparMeHTOB OAMHAKOBOM AJMUHEI. [1pu
9TOM MUHHMAJBHO AOIYCTUMBIN pasmep (parmMeHTa omIpezesis-
ercs pasmepom cekropa (512 GaiiToB). B pesyabraTe Takoi ¢ppar-
MeHTanuu enuHuIleil pacupenenenus BII cramoBurcsa ¢parMesT.
Yro kKacaercs 06JioKa, TO OH IIO-TIPEKHEMY OCTAaeTCS eTMHUIIEH
MHOOPMAITIOHHOTO 00MeHa Me:xKay auckom u OIT.

6.2.3. Katanoru

Hamomuaum (cM. mozpasn. 1.2), YTO KaTaJioT IIPEACTABJISET
co0oii cay:KeOHBIN (hally, COmep:KAINil CBeIeHusd O Apyrux (daii-
JlaX, B TOM YmcJe, BOBMOXKHO, 1 O IPYTUX KaraJjorax. Biarogapsa
HAJIUYNIO KATaJIoTOB Bce (usmuecKue (aiijbl, IpUHAIJIEKAIIINE
OZHOI W TOH :Ke MH(POPMAIMOHHON YaCTH peasibHOI (haiIoBOMi
CHCTEMBI, OKa3bIBAIOTCS JIOTMUECKU CBA3AHHBIMHU B €IUHYIO MH-
dopManMoHHYI0 CTPYKTYPYy B Buae nepeBa. OgHa JiormueckKas
3amuch (9JIeMEHT) KaTajaora COAEP:KUT CBeAeHUs o0 OJHOM [0-
yepHeM (aiiie uau KaTajore.

Cucrema s5fs. B peanbHol (paiiaoBoii cucreme s5fs ogua joru-
YecKas 3aIllMCh KATAJIora COAEeP:KUT MUHUMYM UH(GOPMAIIUY O I0-
yepHeM (aiine (karaJore):

1) somep inode daiima (2 GaiiTa). ITOT HOMEP IIPEACTABJISET
coboii yHUKaJIbHOEe uMsA (haiiia B mpeaesaX KOHKPETHON MHQPOP-
MaInoHHOoI uacTu peanbuoil @C. Hyimesoit momep inode o6o3Ha-
yaer ygajgeHHbi ¢aiia. IlosTtomy mpu ymamenun gaiiia pearbHas
®C (mporpaMMHasa 4acTh) 3aMeHsieT HoOMep ero inode Ha O;

2) npocroe umsa Qaiina (14 6aiiToB). IlepBbIii 3JIeMEHT KaTao-
ra COIEP:KUT MMSA «.», 0003HAUAIOIIee caM dTOT KaTajyor. Bropoii
BJIEMEHT KaTajora COAEPKUT UM «..», 0003HAUAIOIIee POAUTED-
CKUI KaTajor IO OTHOIIEeHWIO K pacCMaTPHBaeMOMYy KaTaJory.
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JIUHBI 3TUX IOJIeH JIOTUUECKOU 3aIlIMCH KaTaJJoTa OIpPeaeaioT
IBe XapaKTepUCTUKHU Bcell peasbHOi PC:

1) mpexmensHoe uncio dgaiiaos: 2 —1=65536 — 1 =65535;

2) mpeneabHYIO AIUHY uMeHHU (aiina — 14 cUMBOJIOB.

Cucrema Tfs. [[ya npeomosieHMsT BTOPOTO OTPAHUUEHUS Peaslb-
Hada (aiimoBas cucrema ffS mcmoab3yeT CIEAYIONIYIO CTPYKTYPY
KaraJjora:

1) momep inode daiina (2 6atiTa);

2) nauny (B 6aiiTax) IOJIA, COAEPIKAIIlero IpocToe nMsa (aiiaa
(2 6airra);

3) nauny (B 6aiiTax) mpoctoro nmeHu ¢aiiaa (2 O6aiira);

4) mpoctoe uMa Qaina (mIojie MMeeT IIePEMEHHYIO IJIUHY 10
255 GaiiToB). [JaHHOe IOJie HOTOJHAETCA HYJIAMU A0 4-6aiiTHOM
TPAHUIIHI.

IIpu ynameuuu daiina Bes Jornueckas 3alich KaTajaora, COoT-
BEeTCTBYIOIIaA yaaaseMomy (aiay, moacoeuHsaeTcsa K KOHIY IOJI
¢ umeHeM (aiijyia B IPEeAbIAYINE JOTUUECKON 3aIlICH 9TOTO Ke
Karajiora. IIpy aToM KOPPEeKTUPYeTCs MJINHA JAHHOTO IOJIA.

Yro KacaeTcs OrpaHMUYEeHUNA Ha IIpeaesbHOe Yncao (GaijioB, TO
OHO JIETKO IIPEOJ0JIeBaeTCs YAJUHEeHNEeM TOTO II0JId dJeMeHTa Ka-
TaJoTa, KOTOPOe OTBOAUTCS IO HoMep inode. YaamHeHue sTOTrO
II0JIST BCETrO Ha OAWH OUT yBeJIMUYMBAET MpeaebHoe YUCao haiaoB
B 7Ba pasa. B cucreme ffs Takoe yBesnuenue He gesaeTcH.

Cucrema fat. B oriuunme ot daiimoBerx cucrem sbfs u ffs, xa-
TAJOTH KOTOPBIX COAEpP:KaT MUHUMYM HH(pOpMAINU O JOUEPHUX
daiimax, KaKAbIH 9JIeMeHT KaTajiora B cucreMme fat dpaxTuuecku
comep:kuT Aeckpuntop (070K ympaBieHmHs) mouepHero daiiia.
Ilepeuncium moas 32-0aTHOTO 3JeMEHTAa KaTajora B CHCTeMe
fatl2:

1) mpocroe umsa (aitaa (11 6aiiTOB, 13 KOTOPHIX 3 6aiiTa OTBO-
IATCA IIOJ pacIliupeHre UMeHNU);

2) ¢uaru atpuOyToB (aitya (1 6aitr). Hanmpumep, 6ut O — daiin
«TOJIBKO JJIS YTeHUA» (TaHHBIA (haila HeJb3s OTKPHITD AJIA 3aIu-
cu), 6ut 4 — Qaity ABIAETCA KaTaJIOTOM;

3) cBoboxHOE mose (10 GaiiToB);

4) BpeMsA CO3JaHUS UM IIOCJIeAHero nudMeHeHus (2 Oaiira);

5) mara cosmaHusa mau mocaegHen Mmomuduramuu (2 6airTa);
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6) HoMmep HauasmbHOTrO 0J10Ka (KJacTepa) daiina (2 6aiiTa);

7) pasmep daiina (4 6aiiTa).

Kak BugHO M3 JaHHOTO IIepeUHs II0JIEH KaTajora, mpeaeabHas
nivHa nMenu (daiina B fatl2 (u B fatl6) Bcero 11 cumBoOJIOB, U3
KOTOPBIX 8 CHMBOJIOB — IIpejiejbHAas AJUHA COOCTBEHHO MMEHU
(daitna, a 3 cuMBoJIa — MOpefeabHAA IJINHA PACIINPEHUA UMeHU
datina. insa npeomoseHUA 5TOTO orpaHUYeHUs B peasibHON PC
fat32 kaxxkmomy (ailly COOTBETCTBYIOT HECKOJBKO 32-0alTHBIX
samucel karajgora. CTpyKTypa IepBoOil U3 HUX aHAJOTHYHA 3allu-
cu karajora B fatl2 u B fatl6, a B mocaeayoInx 3amnucax comgep-
JKuTCA aauaHOE (mo 255 0aitToB) mpocToe uMsa (daitia. Takum 06-
pasoM, OfMH U TOT Ke (haiiy, IPUHAAIEKAIINN IIPOrPAMMHOMN YacTHI
fat32, moxxeTr obpabaTeIBaThCS KaK IporpaMMHON uacThio fatl2
niu fatl6é (ncmosab3yeTcss KOPOTKoe nMs (haiiia), Tak U IporpaMm-
Hou yacTeio fat32 (ucmosbadyerca aauHHOE UMA (aiiia).

OOpaTtuM BHEUMAaHNE, UTO CPeAU IIePeUNCJIEHHBIX ITOJIEH 2Je-
MeHTa KaTajiora HeT IepPeduHs IIpaB AOCTyIa K JouepHeMy daitiy
CO CTOPOHBI PABINYHBLIX TUIIOB II0JIb30BaTEel. OTO ABIAETCS CJIE[I-
CTBHMEM TOT'0, UTO omeparuoHHbIe cucTeMbl MS-DOS u Windows,
oA KoTopbix fat «pogHas», SABIAIOTCA OMHOIIOJIb30BATEIbCKMU-
mu. ITosToMy, BBITIONHAS 3aOpockl BupTyaabuon ®@C, mporpaMmm-
Hasa gacThb fat BosBparaer el Aaa Kamgoro ¢aijia OfMHAKOBBIN
Habop mpaB JOCTyIla, HAIIpUMep FwX rwx --- (cM. mogpasz. 3.2).

6.2.4. YnpaBnsiowme CTPYKTYPbl AaHHbIX

Nuadopmarnnonnasa dacTb peanbHoii PC BKIOUaET prusMUecKUe
daiinnl, pasmelieHHbIe Ha Hocurteae BII mam B ero pasgerne, a
TaKiKe YIIPaBJIAIOIINE CTPYKTYPHI JaHHBIX, HAXOASAIINECST Ha 3TOM
ske HocuTesie (paszaesie HocuTess). Peansubsie PC, paszpaboTaHHbBIE
nasa UNIDX, comep:kaT yIpaBiIAoIIre CTPYKTYPhI JaHHBIX !

1) cynep6brox — neckpunTop nHGOPMAIMOHHOMN YaCTH peasib-
Hoit @C. ITOT OJIOK YyIPaBICHUS COMEP:KUT MHPOPMAINIO, HeoO-
XOOUMYIO [JIf YIpaBJIeHUA Bceil MH(GOPMAIIMOHHON YacCTBIO pe-
anpuon PC;

2) maccus inode. Kasxapiii inode npeacraBiisaer co00i geCKPUII-
TOPp KAaKOro-TO OAHOTro (mamueckoro daiiia, MPUHAIIEKAIIETO
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IaHHO mHMopMaIrmoHHo# uactu peanbHOoit @C. IIpu OoTKPBITHLI
(daiima inode cuureiBaercsa ¢ HocuTeas B OIl u cramoBuTcs aJe-
MEHTOM Ta0JIMIIbI AKTUBHEIX inode.

Cucrema sbHfs. Kaxxgas nudopmMalnmonHas YacTh 9TOH peaib-
Hoii PC mmeeT Bcero OAWH CyIIepOJOK, KOTOPBHI HAXOAUTCA B
HauaJje pasgesia U COAEPIKUT MOJIA:

1) tun peanpuon PC (s5fs);

2) pasmep mHpOPMaAIIMOHHON yacTu peanbHO PC B GJI0KaX;

3) pasmep maccuBa inode;

4) yncyo cBOOOAHBIX OJIOKOB;

5) yucso cBoboxHBIX iNOde;

6) pasmep Os0ka (512, 1024, 2048, ...);

7) cIMCOK HOMEPOB CBOOOIAHBIX inode;

8) cmrcok HOMEpPOB CBOOOAHBIX OJIOKOB.

Pasmep crimcka HOMEpPOB cBOOOAHEIX iNOdE BO MHOTO pa3 MeHb-
II1e ImpeaeabHOTO uucaa ¢aiioB, Koropoe aas s5fs paBao 65535.
ITosToMy mpu MCUepIaHUU STOTO CIIMCKA IIPOrpaMMHAas YacThb pe-
anpHOit @C mpocmarpuBaeT mMaccuB inode ¢ IeabI0 IIOMCKA ero
CBOOOIHBIX 2JI€MEHTOB (KasKABIN cBOOOAHBIN inode mmeer creru-
aJbHYIO OTMETKY B CBOeM IiepBoM IioJie). HaiineHHbIe HOMepa II0-
MeIIal0TCA B CIIMCOK HOMEPOB CBOOOAHBIX inode.

Yro KacaeTcs CIMCKa HOMEPOB CBOOOIHBIX OJIOKOB, TO €TI0 IpU-
XOAUTCA XPAHUTL HMeJuKOM. IIepBoii IPUUMHONA 9TOTO SBJISIETCS
TO, UTO OJIOKM He MMEIOT CIIeIMAaJbHBIX OTMETOK 00 MX 3aHSATOC-
Tu. J[pyroil mpuuYMHONU ABJIAIOTCA OOJBININE 3aTPAaThl BPEMEHU Ha
CUMTBIBaHUE OJIOKOB JJIS X IIPOCMOTPA M3-3a UX 3HAUMTEJIbHBIX
pasmepoB. [lydg TOro uTOOBI HE OTrPAHMUYMBATH PA3MEPHI CIIMCKA
HOMEpPOB CBOOOAHBLIX OJIOKOB, IIOCTYIIAIOT CJEAYIOIIMM O0pPa3oM.
Cam cymep0JIOK COAEP:KUT JUIITh HAUAJbHYI0 YaCTh 9TOTO CINCKA.
IlepBBIii 9JI€MEHT 5TOUM YacTU CHMCKA, B OTJIHYNE OT APYTHUX dJIe-
MEHTOB, COEP:KUT He HOMep cBOOOAZHOTO 6JioKa, a HoOMep OJIoKAa,
cozepiKaIero IpogoJKeHne cirucKka. Eciu tpedyercs, TO epBhIi
2JIEMEHT 5TOro 0JI0OKA ¢ IPOLOJIKEHHEM TaK:Ke COLEeP:KUT HoMep
0J10Ka, MCII0Jb3yeMOro IJis IPOLOJKEHUs CIUCKA, U T.[.

Heckpunrop pusmueckoro ¢aitsna inode B peanbHOl PC s5fs
COIEPIKUT II0JISA:
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1) Tun daiina, mpaBa AOCTYIA;

2) 4mcy0 cChLIOK Ha (paily, COBIIaMaI0Iee C YMCJIOM €T0 UMEH B
JornuecKoii (haiyioBOi CTPYKTypPEe CUCTEMBI;

3) uMeHa IOJIb30BATENA-BJIALEbIIA U IT0JH30BATEISA-TPYIIIHI;

4) pasmep Qaiina B OaiiTax;

5) Bpems mocsegHero goctymna K (daiiy;

6) BpeMa mocJiemHen MoaupUKAIIUY;

7) Bpemsa mocaenHeir moguduranuu inode (Kkpome MogubuKa-
nuuy nojei 5 u 6);

8) maccuB HOMEPOB 0JIOKOB, 3aHUMAEMBIX AAaHHBIMHU (haiija.

ITocneguee moJsie cogep:KUT MaccuB u3 13 2JI€eMeHTOB, IIePBLIE
IecsTh M3 KOTOPBIX COAEP:KAT HOMeEpa IIEPBBIX AECATH OJIOKOB
daiina. IlocmenHue Tpu sjIeMeHTa UCIOJIb3YIOTCS COOTBETCTBEHHO
ST KOCBEHHOM, IBOMHOI KOCBEHHOM M TPOMHOM KOCBEHHOI aape-
camuu 0J10K0B (haiina. KocBenHas agpecarius 3aKJII0UaeTCA B TOM,
yro 11-i1 5J1eMeHT MaccuBa COAEP:KUT HOMep TOro OJIOKa pasmena,
KOTOPBIN COMEP:KUT HOMepa OJIOKOB 3aHMMaeMbIX (aiiioB. [IBoii-
Has KOCBEHHAas agpecalus peajnsyeTcs 3a CUeT TOro, uTo 12-i
2JIEMEHT MACCHBa COAEP:KUT HOoMep OJIOKA, HCIIOJb3yeMOro IJIS
XpaHeHUs HOMEPOB 0JIOKOB, KOCBEHHO agpecyoiux 0Joxu (daii-
Jga. TpoitHas KocBeHHAas agpecariusa 3aKJIUYaeTcsa B ToM, uTo 13-it
2JIEMEHT MacCHBa COAEPKUT HOMep 0JI0KAa, B KOTOPOM HAXOASITCS
HoMepa 0JIOKOB, MCIIOJL3yeMbIX AJIA ABOMHOM KOCBEHHOI aJpeca-
muu 0J0KO0B (haiiia.

Cucrema TTs. B aroii peansroit @C Kaxxgas nupopMaoHHAS
YacTh MMEET C IEeJIbIO ITOBBIMeHN HAJAeKHOCTH He OIUH dK3eMII-
JIAP CyIIepOJIOKa, a HeCKOJIbKO — II0 OAHOMY CYIEepOJIOKY Ha Kask-
IVIO TPYIITY MUANHAPOB. [ TOro YTOOBI HE BHOCUTH B KaKIYIO
KOIUIO CyIep0JoKa TeKyIue nu3aMeHeHus (BO BpeMsA dTOU oIepa-
IIUY MOJKET IIPOMBOUTU cOOM B cCHCTEME), CYHEpPOJIOK COAEPIKUT
JIUIIIH TIOCTOSHHYI0 mHMopMaIinio o pasgeie. IlosTtomy cymepOok
ffs He nMeeT TaKMX IOJIeli, HPUCYIIUX cyIIepbJoKy S5Ts, Kak «uwmc-
JIO CBOOOZHBIX OJIOKOB» MJIM «UMCJIO CBOOONHEIX inodex.

Bcenen 3a cymepOsioKoM Kaskaasa TPYIIa ITUJINHIPOB comep-
JKUT OMTOBYIO KapTy OJIOKOB M CHMCOK CBOOOAHEIX inode, pacmo-
JIOXKEHHBIX B 3TO# rpymie muinHApoB. CIucok ¢cBoOOIHBIX inode
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COIEP:KUT IlepeueHb HOMEPOB CBOOOJHBIX 3JIEMEHTOB B MacCHUBe
inode. Pazmep JaHHOTO MaccHBa II03BOJIAET MMeTh OAuH inode Ha
Kakable 2 KuiaobaiiTa JMCKOBOM HMaMATH, IPUHALIEKAIIEH JaH-
HOI rpymnne nuianHApoB. Bumoeas kapma 610K06 — mocienoBa-
TeJbHOCTH OMTOB, AJMHA KOTOPOH (B OMTax) OmpenessaeTcss O0IImM
ympcygoM parMeToB GJIOKOB, MMEIOIIUXCA B HAHHOH TPYyIIe Iu-
JauuapoB. IIpu sTom Kaxkmgomy (dparMeHTy 6Ji0Ka COOTBETCTBYET
onuH OuT B mamHOil OuToBOM Kaprte (1 — dparment zamar, 0 —
cBobozen). ITogobHOE pacipenesieHre YIpPaBIAOIIed nHGoOpMAIIIT
MeKIy TPYIIIaMU IMUJIUHIPOB HE TOJBKO MOBBIIIAET IIPOU3BOIY-
TeJIBLHOCTD peatbHol PC, HO 1 CYIIeCTBeHHO YIYUIIAeT ee HaJe kK-
HOCTh, TaK KaK IIOopua Tako¥ mH(OpMAIUM B OJHOU TpPyINe IIu-
JUHAPOB He BJMSAET HA MOCTYH K JaHHBIM B IPYTUX TPYIIax
IUITHIPOB.

Cucrema fat. Cynep6Jiox (B8 MS-DOS u Windows sTot TepMuH
He MCII0JIL3YeTcs) aToi peanbHoi PC HAXOAUTCA B HAUAJIE CAMOTO
IIepBOr0 ceKTopa paszesna. [lepeunciauM JIUIIb €ro IepBbie MOJIA:

1) nma msroroBUTEN A U Bepcusd (8 6anTOB);

2) nnuHa ceKTopa B OadiTax (2 Oaiira);

3) nnmHa O6J0Ka (KJaacTepa) B cekTopax (1 0air);

4) umcao xKonuu Tabauis! fat.

B cucreme fat maccuB inode He mcHoab3yeTcs, Tak KakK JECK-
punTopsl (QaiiioB HaxogaTcsa B Karajorax. CiaeacTBueM 5TOTO
SABJISIETCST HEHYKHOCTD CIIMICKa cBOOOAHBIX inode. OTcyTCcTByeT Tak-
JKe CIIMCOK CBOOOMHBIX 0JIOKOB pasaesa. PyHKIIMU 3TOTO CIIUCKA,
a Tak:Ke PyHKIMIO yueTa OJIOKOB, BHIIEJICHHBIX KaKIoMy (hairy,
BeimosHsAeT Tabsuna fat (file allocation table), HasBanme KoTO-
poit ucmoab3yercsa B KauecTBe HazBaumusa Bcerl PC. Tadbauma fat
MMeeT CTOJBKO 12-, 16- mim 32-0UTHBIX 3JIEMEHTOB, CKOJIBKO 0JI0-
KOB pasfesia MOTYT pacHpelendaTbcd Me:xay daiiaavu. MHBIMU
caoBamu, fat mpexmcraBiasieTr co0oifi YMEHBINTEHHYIO MOZeJb pac-
IIpemeseMoOi YacTy pasfeJa OJucKa. Ke HaJInume mO3BOJIAET pas-
MemnaTrh (Gaia B paspeiBHOU obOgactu BII. [lns sToro Kamaomy
daiiay CTaBUTCS B COOTBETCTBME BCIIOMOTATEILHBIN JINHEHHBINA CBSI-
3aHHBIN CIMCOK, IIOCTPOEHHLIN M3 2JaeMeHTOB Tabauis! fat.

BcmmomHMM, UTO OZHO M3 IOJIeH 3amMCcU KaTajiora, OIMKUCHIBAIO-
et Gaiy, cogep:KUT HOMED ero HauaJabHOTO 0JI0Ka 1, CJIeZoBa-
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TeJILHO, HOMEP COOTBETCTBYIOIIero sjeMeHTa B Tabuuie fat. Co-
JEeP’KUMBIM 9TOTO dJIEMEHTA SABJSETCA HOMED CJIeAYIOIero sJe-
MEHTa CBSI3aHHOTO CIMCKAa, KOTOPHIN COBIIAJaeT ¢ HOMEPOM CJie-
nyiorrero 0Joka (daiina. Ecau amement fat-Tabauiisl cOOTBETCTBYET
mocjaenHeMy OJIOKY (paiiia, TO OH COAEPIKUT CIeIHNaJbHOe UMCJIO0
(FFFh, FFFFh umu FFFFFFFFh).

Ecau snement fat-raGauIiibl COOTBETCTBYET CBOOOTHOMY OJIOKY
paszmesna, TO OH TaKiKe COmep:KuUT crernnaabHoe yrcao (000h, 0000h
uau 00000000h). 910 YMCIIO UCIOJB3YETCSA MPOTPAMMHOM Yac-
ThIO cucTeMbl fat gusa ompegenseHuss HoMepa 0J0Ka, KOTOPBIN MO-
JKeT OBITH pacmpenesieH (aiiay. I[aa moBwIlIeHNA HATEKHOCTH B
paszgese gucKa OOBIYHO COAEPIKMTCS He OJWH, a ABa 9K3eMILIApa
radsauiel fat.

6.3. O6beauHeHne peanbHbIX (pannoBbIX CUCTEM

OrpomMHOe AepeBo JIOTUUYEeCKOl (hparioBOH CTPYKTYPHI CHCTEMBI
cocTouT u3 GpparMeHToB, GU3NUECKY PEaTN30BAHHBIX Ha PasHBIX
yerpoiictBax BII mam pasHBIX pasmenax sTux ycrpoiictB. Kak-
OB Takoil (pparMeHT UMeeT APEBOBUAHYIO JIOTHUECKYIO CTPYKTY-
Py U peajauns30oBaH B BUIE OTAEILHON MH(MOPMAIIMOHHOMN YacTu pe-
anpHoit PC. IlepBoHauanbHO (QaitaoBasg CTPYKTypa CHUCTEMBI
BKJIIOUAET JUINb KOpPHEBYI0 peasbHyI0 PC (mHDOPMAIIMOHHYIO
YacThb), PACIIOJIOKEHHYIO Ha cucTeMHOM ycrpoiictBe BII, K KoTO-
POl IOCTEIIeHHO IOACOeUHAIOTCA APyTrue nHGOPMAaIlMOHHbIE Yac-
i peasbHbix ®PC. Omepamusa moacoefMHEeHUS OOHOI MH(MpOpMA-
IMUOHHOM uacTu peanbHOr PC K (PailioBOil CTPYKType CUCTEMEI
Ha3BLIBAETCS MOHMUPOGAHUEM.

Hampumep, mycTb TpeOyeTcs BBINIOJHUTDH MOACOETUHEHUE pe-
anpHOT PC, pacmoyio:KeHHOII B pasgese AucKa ¢ mMmenem /dev/
rzOb (aTo MM cnemuaJbHOTO (haiiia pasgesna), K KOPHEBOH peasb-
Hout @PC, pacmososxkeHHoir B pasmene /dev/rzOa (puc. 41). Haa
BBITIOJTHEHUS TAKOTO MOHTUPOBAHUS, BO-TIEPBBIX, TpeGyeTcsa BhIO-
patb B KopHeBolt PC mouky mMoOHRmMuUpo6anua — Karajuor, K Ko-
TOPOMY OyZIeT HeIIoCPeACTBEHHO mocoennHeHa MoHTupyeMas DC.
O0sa3aTebHBEIM TPeOOBaHMEM K TAKOMY KaTajor'y SBJISAETCS ero
HEWCIIOJb3yeMOCTh B KAUeCTBe TOUKYM MOHTUPOBAHUS JJIA APYTroit
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®dC. Kpome TOTO, KemaTelbHO, UTOOBI STOT KaTAJOT OBLI IIYCT.
B mpumepe B KauecTBe TOUKKM MOHTHPOBAHUSA MCIIOJb3yeTCA KaTa-
Jgor /home/vlad/prog.
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paszen /dev/rz0b

Puc. 41 — Tlpumep MOHTHUPOBAHUA peabHOI (alI0BOI CHUCTEMBI

Bo-BTOpBIX, AJMA TOTO uTOOLI BuUpTyandbHas ®OC BLITOJHMIIA
MOHTUPOBaHWE, OHA MOJIKHA OBITh MHUIIMWPOBAHA C ITOMOIIIBLIO
CHCTE€MHOI'0 BHI30Ba
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MOHTHPOBATE (t,1,,1_[)  (sa CH — mount),

rae t — Ttun MmoHTHpPyeMoii peanabHON DPC;

|, — uMA-TyTh crienuanbHOro (aiiia, COOTBETCTBYIOIIErO yC-
TPOICTBY UJIU Pa3fAesy YCTPOMCTBA, HA KOTOPOM PACIIOJIOKEHA MOH-
TUpyeMas nHpoOpMAaIoOHHAS YacTh peanbHoit PC;

|, — “MA-TIyTh TOTO KaTajora, KOTOPbIH ABJIAETCS TOUKON MOH-
THUPOBAHUA.

IlepBUYHBIM MCTOYHMKOM JAaHHOT'O CHCTEMHOTO BBI30Ba ABJIS-
eTcs cucTeMHass oOpabaThIBaoIllaa IIporpaMMa mount, samyckae-
Mas CcyIepIoJb3oBaTesieM n3 Komauauou crpoku UNIX u nmero-
1asa Te Ke BXOJHBIe IapaMeTphbl, UTO M CHUCTEeMHBIN BHISOB.

Yro KacaeTcs BBIIOJHEHUA cucTeMHOro BbizoBa MOHTHPO-
BATB, 1o BupryanpHass @C maunHaer ¢ TOro, 4ro Haxogur vnode,
COOTBETCTBYIOIIUI TOMY KaTAJIOI'y «CTAapoi» peanabHoii PC, KoTO-
pBIii BHIOpAH B KauecTBe TOUKY MOHTHUPOoBaHuA. [lanee HaxoguTcsa
TOT 9J€MEHT KoMMyTaTopa (haiIOBbIX CHCTEM, KOTOPBIN COOTBET-
cTByeT 3amanHoMy Tuny t peambHoit ®C. Kommymamop ¢aiino-
6blX cucmem — MacCUB, JIEMEHTAMU KOTOPOTO SIBJIAIOTCS OIIMCA-
TeJIN TOUEK BXO/la B IIporpaMMHEbIe uacTu peadbHbIX PC. Kasxabii
BJIEMEHT 9TOT'0 KOMMYTATOPa COOTBETCTBYET OJHOMY THUIY peaib-
HBIX @C U COmEPKUT IIOJIS:

1) Tun peanbuoit PC;

2) agpec mpolleaypbl MHUINAIU3ANuM peanbHoir PC;

3) ykasaresb Ha BeKTOp omeparuii peanbHoi PC.

Wcmonn3ysa mose 2 HaliAeHHOTO sJIeMeHTa KOMMYTaTopa, BUP-
ryanabHasgs @C BBIZBIBAET IPOIEAYPY MHUIMAIHSAIINN pPealbHOI
®C. 9ra mporeaypa, BO-IIEPBBIX, BBITIOJHAET cunThiBanue B OI1
cynep0JI0Ka MOHTUPYEMOIT MH(POPMAIIMOHHOUN YacTu peasbHOir PC.
Bo-BTOpPEIX, HamHAS Opoleaypa 100aBIAeT HOBBINA 3JIEMEHT B CRU-
COK MOHMUPOBAHUA — OJHOCBA3AHHBIN CIINCOK, 3JIeMeHTaMU KO-
TOPOT'0 ABJIAIOTCS AECKPUITOPHI CMOHTUPOBAHHBIX WH(POPMAIIM-
OHHBIX YacTeil peaJbHBIX PC. IJIEeMEHT 9TOT0 CIHCKA COAEPKUT
TIOJIA !

1) ykasaTesb Ha CIEAYIOIINHA 3JIEMEHT B CIIMCKE MOHTHUPOBAHMS;

2) ykazarejqb Ha BeKTOp omepamuii peanbHoit PC. 10 —
KOIIMSI COOTBETCTBYIOIIETO ITOJISA BJIEMEHTa KoMMyTaropa (amiio-
BBIX CUCTEM;
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3) Homep vnode Toro Karajgora, KOTOPBIM ABJSAETCA TOUKOM
MOHTHUPOBAHU,

4) pasmep 0JIOKA MOHTHUPYEMOM CHUCTEMBI;

5) ykasaresb Ha cymepOJIOK CMOHTHUPOBaHHOU peanbHOU DPC.

Takum o0pa3oM, B OTJIMUME OT KOMMYyTaTopa (paiijIoBBIX CHC-
TE€M, 3JIEMEHTBI KOTOPOTO UCIIOJIL3YIOTCA IJIA JOCTYIIA K IPOrpaMM-
HBIM YacTsaM peaabHBIX PC, 5JI€MEeHTHI CIUCKA MOHTHPOBAHUS
HUCIIOJIb3YIOTCA AJIS MOCTYyIa K MH(POPMAIMOHHBIM YaCTIM 3THUX
&dC. HamoMmHUM, YUTO B CHCTE€ME MOKeT ObITh TOJBKO OZHA IPO-
rpaMMHas 4acThb peatbHOW PC, HO MOMKET CYIIIeCTBOBATL JII000e
Ym0 ee MHPOPMAIIUOHHBIX YacTel. [IepBbIM 5/1eMEHTOM CIICKa
MOHTHUPOBAHUS BCeTAAa SBJsgeTcA KOpHeBas peaibuasa PC.

ITocJie Toro Kaxk B CIIMCOK MOHTHUPOBAHUS H00AaBJIeH HOBLIN dJe-
MEHT, YKasaTeJb Ha 9TOT 9J€MEHT IIOMeIaeTcsd B OZHO U3 MOJiel
TOrO0 Vhode, KOTOPBI COOTBETCTBYET KATAaJIoTy, SBJSIOINIEMYCS
TOUKOII MOHTHPOBaHUSI. KpoMe Toro, cosmaercs HOBLIT vhode ais
KOPHEBOT'0 3JIeMeHTa MOHTUpyeMoil peanbHoit PC.

HMHTepecHo OTMETUTh, YTO B pPe3yJibTaTe MOHTHUPOBAHUS IIPO-
HUCXOAUT JIOTHUUYECKOe CIUAHNE ABYX KAaTaJOr0B, OOUH 13 KOTOPBIX
SABJIAETCS TOUKOM MOHTHPOBAHUS, a BTOPOH €CTh KOPEeHb MOHTHU-
pyemoii PC. ITogobHOE causHIE IPOUCXOAUT JUIIH C TOUKHU 3pe-
HUA TOJb30BaTeN A (HA JIOTMUYECKOU (hallJIOBOM CTPYKTYypE CHUCTe-
MBI), IOTOMY YUTO KaKIOMY KaTaJIOr'y IIO-IIPeKHEeMY COOTBETCTBYET
cBos (huaMUecKas peajmM3allns B CBOeM pasiese AUCKa, a TaKKe
CBOI1 oTHenbHBIN VNode. JlaHHOE CBOMCTBO BJAUSET, B YaCTHOCTH,
Ha BBIMIOJHEHNEe TpaHCaanuu mMeH (aiiaos. Ecau nopu TpaHciis-
1Y oUepesHOro uMeHu (haiija peanbHad PC (mporpaMMHaA YaCTh)
O0OHAPYKUT, UTO JOCTUTHYTA TOUKA MOHTHPOBAHMS, TO OHA BO3-
BpaTuT B BupTyaabHyio @C He cucTeMHOe MM MCKOMOro (aiiia,
a ykasaTesqb Ha moakJaooueHHyio @C B cIoucKe MOHTHPOBAHUA.
Hanee Bupryanpuas PC gokHA MHUITMUPOBATH OJHY M3 IIPOIIE-
nyp noaxaoueHHoi @C ¢ 1mebio MPOAOIKeHN T TPAHCIAIINNA UMe-
Hu (paiijia B ero CUCTEeMHOe MMH.

CyiecTBeHHbBIE OTJIMYUSA MMeeT ollepaliis MOHTUPOBAHUS Ce-
TeBOIl OIepalMOHHON cucTeMbl NS, ympoIenHas cxema BBITIOJI-
HeHUs KOTOPOIl paccMaTpuBaeTcs gajee. Bo-IIepBBIX, 3aMETUM,
uTo 9Ta peanbHas PC ABIAeTCS IPUMEPOM PaCIIPeIeIeHHONR IpPo-
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rPaMMBbl, BKJIIOUAIONIell OMHY MM HECKOJbKO CepPBEPHBIX UacTel
W OOHY HJIM HECKOJbKO KJMeHTCKuX uacteii. Ilpu sTom cepmep-
HbIe yacTu Nfs HaxogaTcsa B ysaax-cepBepax. JI060ii yser-cepBep
“MeeT OJWH WMJIM HECKOJbKO KaTajJoTOB, KaMKIbIil M3 KOTOPBIX
SIBJISIeTCA KOpPHEM mozgmepeBa (haiIoOBOM CTPYKTYPBI, «OKCIOPTHU-
pyeMoro» B y3JIbI-KJIUEeHTHI. JIJis TOro 4To0bl IpOrpaMMHEIE IIPO-
IIeCChI, CYIIeCTBYIOIMe B y3Je-KJINeHTe, MOTJINA BBIMOJHATH OIle-
panuu’ ¢ «9KCHOPTUPYEMbIMI» (paiiiamMu, comepsrariue T Haibl
MOAAePEeBbA JOJKHBI OBLITH CMOHTHPOBAHEI C (PAfiIOBOI CTPYKTY-
poit y3ia-KJINeHTA.

ITonyuus cucremusblii BeisoB MOHTHPOBATD, BupTryaabHas
®C B yaie-KIMeHTe HaUWHAEeT ¢ TOT0, UTO II0 IIEPBOMY HapaMeTpy
CHCTEeMHOI'0 BbI30BA OIIPeAessieT TUI MOHTHDPYEMOU CHCTeMbI —
nfs. [Jasee B CIMCOK MOHTHUPOBAHUSA J00ABJISETCSA HOBBIN SJIEMEHT
(madopmamuonHaa yactek NfS), a ykasarenap Ha STOT BJIEMEHT IIO-
MeIaeTcss B TOT Vhode, KOTOPBIM COOTBETCTBYET TOUKE MOHTHUPO-
Bauus. Ilocie sToro Bupryanbuas @C BLI3LIBAET IIPOIEAYPY UHU-
nuanmusanum peanbHoir PC nfs. [lanHaa nporeaypa (Kak u gpyrue
mporenypsl NfS) BeIMONHSAET cBOM (PYHKIIMM, OOMEHUBAACH CO00-
IMeHUSIMH C yAaJeHHOI cepBepHOil uacTbio Nfs. IIpu sTom ampec
TpebyeMoro yaja-cepBepa OlpeessieTcsa U3 IapaMeTpa CHUCTeMHO-
ro BeizoBa MOHTHPOBATBD, KOTOPBIII COOTBETCTBYET pPas3zesy
MOHTUpPYyeMoii cucteMbl. IIpu MmouTupoBauuu yaameuroir @C sTot
rmapaMeTp COAeP:KUT He MM pasjesia, a IIOJHOe CeTeBOe UM TOT0
KaTaJjiora, KOTOPbIil ABJAETCA KOPHEM MOHTHUPYEMOTI'O IOaepeBa
(aiiIoBOM CTPYKTYPHI.

3ampoc ¢ mpoch00ii PaspelnIinTh MOHTHUPOBAHNE IIOCHIJIAETCS B
TPedyeMbIil y3eJ-cepBep ¢ IIOMOIIBI0 MOAYJISA TPAHCIIOPTa, MMEI0-
merocs B yaiae-KaueHTe (puc. 42). IIpuxon aToro coodieHnsa nHM-
IUUPyeT Imporecc aapa «Nnfs-cepBep», KOTOPHIH OOJBIITYIO YACTh
BpeMeHH! HaXOAUTCA B 3a0JIOKMPOBAHHOM COCTOSHHU. PeaJnaa-
mus nfs-cepBepa B Bume mpoiiecca o0ycJOBJIeHA TeM, UTO IIPO-
rpamMMa IIpoliecca, B OTJHYNE OT HPOIEeayp, He HOJKHA «II0ACcoe-
IUHSATBCA» K IIPorpaMMe KaKoro-TO APYToro mpoliecca, BhIAABIIIEero
CHCTEeMHBIHN BBI30B. Peasmsanius mporiecca «nfs-cepep» BHe saapa,
TO €CThb B BUE IeMOHA, IIpuBejia Obl K CYIIeCTBEHHOMY CHUKE-
HUIO TIPOU3BOAUTENLHOCTH ceTeBoit PC, Tak KaK JaHHBIN IpoIecc
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OBl OB BHIHYKAEH KOHKypupoBaTh 3a BpeMsa LIl ¢ oOBIYHBEIME
NPUKJaAHBIME mporeccamu. CyiiecTBeHHBIM oTiuumeM hfs-cep-
Bepa oT nfs-kiameHTa M OT MPOrpaMMHBIX UacTeil APYTUX peaib-
HBIX PC gBisgeTcsa TO, UTO He BUpTyadbHad ®C mHUIIMUDPYET 3TOT
MoayJb, a Haobopor. IIpu sarom nfs-cepsep urpaer poJs cBOEOO-
pasHoro nmMmuraTopa nuTepdeica CUCTeMHBIX BHI30BOB.

V3en-kaueuT

oo/ Voo cepnen

) Umrepdeitc |
CHCTEMHBIX BHI30BOB fAppoOC
I Anpo OC
Bupryansnas @C 1T —— | Bupryansraa @C |
¢ TTPOTOKOJT
Peanbrbie nfs-kaneHT ———g—--» nfs-cense Peannubie
@C i pBep @C
A\ 4
TparcmopT TparcmopT
Bsox-BruIBO, coobmenmit cooGrenmit Bsox-BreIBOZ,
] A A 1
A Y A\ 4 Y
Iy CeTb mepemaum JaHHBIX Iy

Puc. 42 — PacnpenenenHas peaibHas aiimoBas cucrema nfs

IIpu monyueHUM COOOIIEHMS, COAEPIKAIIIET0 IPOCK0Y O MOHTH-
poBanuu, nfs-cepsep mepemaer B ¢cBoio BUpTyanbHyo @C KOMaH-
Iy IIPOBEPUTH IIPABOMOUYHOCTE 3alIpalirnBaeMoii omepaiiuu. Ecau
IIPOBEPKA OKAa3aJiach yCIeIlHou, BupryanbHad ©C Bo3Bpalaer B
nfs-cepBep comep:xuMoe TOTo VNode, KOTOPBIT COOTBETCTBYET KOP-
HIO MOHTUPYyeMOro moaaepesa. Jlajiee aTo comep:KUMOe IOChLIaeT-
ca nfs-kameHTy B Bume cooOIiieHus mo cetu. IloayuuB aTo coo0-
meHue, Nfs-KaueHT 3aBepIiiaeT MOHTUPOBAHNE, CO3aB cBOi inode
IJIsT KOPHSA MOHTHPYEMOT0 ImoaaepeBa (haioBoOil CTPYKTYPEI, pac-
TIOJIO’KEHHOT'0 B IpyroM y3aJje cetu. JlaHHBIN in0de BKIOYAET cpe-
Iu mpoueii mHGOPMAIINY COAEPKUMOe yaaJeHHoro vhode.
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Hamomuum, uTo momMmMo apyrou mudopMamuu VNode mmeer
[IBa II0JIsS, COAEP:KUMOEe KOTOPBIX BBHIMOJHSET POJIb YHUKAJIBLHOTO
uMeHH (haiijna B mpegesax HaHHOTO yaJja-cepBepa: 1) ykasaTeab
Ha 9JEeMEeHT B CIIMCKe MOHTHpOBaHuUs; 2) HoMmep inode. ITapa sTux
YuceJ UCHOJIb3yeTcsA MJs yKasaHusa Tpebyemoro daiijga B J000M
obpammenunu nfs-xkamenrta K nfs-cepsepy. Hampumep, ecim mpu-
KJAIHOM mpollecc B yaJe-KJIMWEeHTe BBLIZAJ 3aIpoCc Ha OTKPHITHE
(aiima, pacmoyioKeHHOr0 B y3Jjie-cepBepe, TO, KaK U IPU OTKPbI-
THUH JOKAJbHOTO (aiija, B yajJe-KJIUeHTe co3gaercsa vhnode daiinaa
¥ JeJIaI0TCS 3aIiCH B CHCTEMHYIO (PaiijIoByI0 TabJuIly U B TabJIM-
Iy OTKPBITBIX (paiisoB mpoiecca. Uto Kacaercsa inode ¢aiima, To
Ias ero co3manusa Nfs-kiaument mocwliaer Nfs-cepBepy coolIeHMe
¢ TIPoCch00 BBITTOJHUTHh TPAHCIAINIO MMeHN Tpebyemoro (aiiia.
IIpu sToMm B KauecTBe uMeHHU (paiina Nfs-KaueHT mepegaeT cMmerre-
HU€ OTHOCUTEJHHO KOPHSA CMOHTHPOBAHHOTO IIOAAePeBa, a B Kaue-
CTBe MMEHU KOPHS IOJJepeBa IlepelaeT YKasaHHYIO BBIIIE Hapy
quceJI.

3aMeTuM, UTO IIPU OTKPBITHM (paiija Mo 3amIpocy yAaJIEHHOTO
KaueHnTa Nfs-cepep He AelaeT HUKaKMe 3allCH B CICTeMHEBIE Ta0-
JINIIBI, 8 OTPAaHNUYMBAETCA JUIIE BhIZauell VNode Toro daiina, Tpamc-
JAIUI0 UMeHU KoToporo 3ampocui Nfs-kiauenr. Cogep:rumoe IBYX
moJjeit sToro vnode mcmoab3yercsa gajnee Nfs-KiameHTOM IIpU BBI-
MIOJIHEHUU BCEeX CHCTEMHBIX BBI3OBOB, TPEOYIOIIWX OCYIIIECTBJIE-
HuA nHGOPMAIIMOHHOTO OoOMeHa ¢ AaHHBIM (aiijaoMm (Hampumep,
uytenue (aina). HecmoTpsas Ha TO UTO mporpamMMma IPUKJIAIHOTO
IIpoIecca MCIOJIb3yeT O0BIUHOE JIoTHUecKoe nMsa (HoMmep) daiiia,
B IIPOTOKOJIe 00IeHnsa Me:xay nfs-kamenrom m nfs-cepsepom mc-
MI0JIb3YeTCs TOJHLKO YKa3aHHOe BhIIIe CUCTeMHOe UM (daiiaa. 9ToT
JKe IIPOTOKOJ PerJiaMeHTHPYeT Iepenady B BHUAE COOOIIMEeHUH co-
nepsxumoro camoro ¢aiina. [Ipu samucu aTo cogep:KuMOe IIepeaa-
erca ot nfs-kamenra K nfs-ceppepy. Ilpu urenun (paiina Hampas-
JeHne nepenauu 0ymer, Haobopot, or nfs-cepBepa K Nfs-KiameHTy.

B szakamouenme paccMoTpuM HasHaueHme aumckoBoro KOllla
(cMm. puc. 38). Kak BuaHO 13 9TOTO pUCYHKAa, peansbHad PC Mmorxer
B3aMMO/IeICTBOBATh C YIpaBJieHHEM BBOJOM-BLIBOJOM He HEIOC-
pexncrBeHHO, a uepe3 duckosviii KIIII — mporpaMMHBIN MOIYJIb,
BKJIOUAOINUHA Oydep aaa mHOGOPMAINOHHOTO OOMEHa MEXIY
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yerpoiictBamu BII (muckamm) u obsiacTsaMu onepaTUBHON HaMATH
IIPOIIECCOB, a TaK:Ke IOAIPOrPaMMBbI IJis PaboThI ¢ aTuM Oyde-
pom. OcuoBHasa umes nmpuMeHenus K3Illa sakiiouaercsa B TOM,
uTo ero 0ydep comep:KUT KONUM Hambojee MCIOIb3YeMbBIX CEKTO-
poB muckoB. ITosToMy BMecTO TOr0 UTOOBI ¢ IIOMOIIILIO IIOACHUCTE-
MBI YIPaBJEHUS BBOJOM-BLIBOJOM BBIMOJHSATH UTeHME (3aIIKCh)
peasIbHBIX CEKTOPOB AMCKa, peanrbHas PC BBIOJIHSIET ¢ TOMOIILIO
nopuporpamm K9Illa urenume (3anmuch) Tex 3j1eMeHTOB ero 0ydepa,
KOTOpBbIE COOTBETCTBYIOT TPeOYeMbIM CEKTOpaM AHCKA.

Tak Kak CKOPOCTh IepeHoca MH(GOPMAINU MeXKIY AuelKaMu
OII B THICAUYM pPas3 MPEBOCXOAUT CKOPOCTh MHMOPMAIIMOHHOTO 00-
MmeHa Me:xkay auckoMm m OII, to mpumenenme KOIlla mossoiser
CYIIIECTBEHHO MMOBBLICUTH IIPOU3BOAUTEIHLHOCTE JII000# peanbHO ©C
(B Tom umcne cereBoii). Tak Kak B cpegaem Ha 90 % peanbHaa PC
BBITIOJIHAET MHGOPMAIIMOHHLIN 00MeH He ¢ ycTpoiictoM BII, a c
K9lllem, To yBegnuenre TPOU3BOAUTEILHOCTH IPONCXOAUT IIPHU-
MEPHO Ha IIOPSAIOK.

CyiecTBeHHBIM HemocTaTKoM npuMeHeHus KOllla asiasercs
yMeHblIIIeHne Hage:xkHocTu PC, 13-3a TOTO UTO TEKYIIee COAEPKU-
Moe HeKOoTophIX sjaeMeHToB KIIlla orimuaercsa oT COmEpP:KMMOTO
COOTBETCTBYIOIIINX CEeKTOPOB Aucka. IlosToMy ecou B JaHHBIH
MoMeHT BpemMenu B BC mpousoiizer c6oii, To (haKTHUUECKOe comep-
sKuMoe nH(GOPMAIMOHHEIX uacTeil peadbubix @C OymeT oTIimuaTh-
csl OT UX TPeOyeMoro Comeps;KIuMOoro.
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7.1. UMuTaumsa onepaumMoHHOW CUCTEMbI

HaHHBIA J1a00PAaTOPHBIM KYypC IIpeaHA3HAUEH [ U3YUYEeHUA
ocHOB paborsl ¢ UNIX cTymeHTaMu AMCTAaHIIMOHHON (GOpPMEI 00y-
YeHU .

Croenudura sToii GopMbI 00YUEHUS IPEIATCTBYET HCIIOJIb30-
Bauwuio peanbHOr UNIX-cucTeMbl B KauecTBe IPOrPAMMHEOTO CPe-
CTBa BBLINOJHEHUS JabopaTopHBIX padoT. IlpumumHoit 9TOTO ABJIA-
IOTCSA TPYAHOCTH COBMECTHOM SKCILTyaTallny Ha OJHOM M TOH iKe
mamunHe peanbHOr UNIX m Kakoii-ro Windows, xax mIpaBuJo,
yoKe UMeIOIeicss Ha MaIlluHe CTYJeHTa.

Pemmennem maHHOI HpoOJeMBI SBJIAETCS 3aMeHa peaJbHOM
UNIX ee mmuraropom Cygwin, BeITIOJSHsIEMBIM B cpege Windows
B KauecTBe OJHOTrO M3 ee mpuiaoxkeHuii. C yueTrom TOro 4TO B Ha-
crosree BpeMmsa MHorme ¢yHrium UNIX peanusoBasHbl 1 s
BHIIOJIHEHUA B cpefe Cygwin, mCcIoab30BaHME 9TOM IPOrpaMMBI
B YUeOHBIX IIeJISIX BechbMa mepcrueKTuBHO. Iloapobuyio mH(pOpMAa-
nuio o Cygwin Mo:KHO Ha#iTu Ha caiite http://cygwin.com.

7.2. lTabopaTtopHaa paborta Ne 1.
Mpoctblie KoMaHAabl ynpaBrieHna UNIX

Ilenbio HacToOsAIIEH JTAOOPATOPHOM PAOOTHI ABJSIETCS O3HAKOM-
JIeHre U TIoJIyueHHte IPaKTUUeCKUX HABBIKOB PabOTHI ¢ HamboJiee

MIPOCTBIMY, HO B TO JKe BpeMs HauboJiee IIINPOKO UCIIONb3yEeMbIMU
KOMaHIaMU yIOpaBJIeHUs omeparinoHHoi cucremoir UNIX.

7.2.1. NMoprotoBka K BbINOJSIHEHUIO PaboTbl

Ilepen BBIOSHEHMEM TaHHONM Pa0OTBI 00s3aTEIbHO CJIIEeTyeT
M3YUYUTH CIAEAYIOIINE BOIPOCHl 13 TEOPETUYECKOM YaCTH IIOCOOMSI:
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1) (¢aitnel ¢ TOUKM 3peHUsa moJb3oBarensa (moapasxm. 1.2) —
moHsATHe (daiija; mpocroe mMsa (aiiyma; KaTajgoru; ansoBas
CTPYKTypa CHUCTEMEI, TEKYIIUA KaTajor; OTHOCUTEeJbHOe 1 abco-
JIIOTHOe mMeHa (haiia;

2) npoctsie Komauasl shell (yTuauTer) s paboTs ¢ daitioBoit
crpykrypoii (m. 1.3.2) — pwd; Is; cd; mkdir; rmdir; rm c dua-
rom —I; cp ¢ (¢uarom —r;

3) npocteie KoMmaHAbl Shell (yTuauThl) gyia paboThI ¢ TEKCTO-
BeiMU (aitsamu (m. 1.3.3) — cat; tee; find; fgrep; wc;

4) xomaugel shell gas paborel ¢ mpomsBOMBLHBEIMU (dailiamMu
(m. 1.3.4) — cp; mv; rm;

5) ucnonwzoBanme meracumBoJioB shell (. 1.5.2);

6) mepenampaBJieHue BBoAa-BhIBoga (1. 1.5.2);

7) cocraBHBIe KOMaHABI (. 1.5.3) — KoHBeliepbl, KOMaHIHbIE
CIIMCKY, MHOTOYPOBHEBBIE KOMAHIHI.

B mporrecce nsyueHuns: mepeurcIeHHBIX BOIIPOCOB 00sI3aTEIbHO
cJIefyeT BBIIOJHUTH IIPUMEPHI, IIPUBeleHHbIe B mocobun. Heko-
TOpBIE U3 TAaHHBIX IIPUMEPOB TPEOYIOT IIPEeABapPUTEIHLHOTO CO3a-
HUA BCIOMOTATEJbHBIX TEKCTOBBIX (haitjoB u (MJIU) KaTaJoOTOB.
st 5TOr0 MOXKHO MCIIOJIB30BaTh KOMaHABI cat u mkdir.

7.2.2. 3apaHue

3amanuye Ha BBLINOJHEHME KOHTPOJLHOM padoTrhl Ne 1 cocTouT
13 Tpex Iaros, Ha Ka)KAOM M3 KOTOPBIX BbI JOJKHBI BHIIIOJHUTD
HOMEp CBOEro BapuaHTa, MCIOJb3ysd MHePeuuCcJeHHBIE BBIIIE
rKomaugsel shell.

War 1. ITocTtpouts momgmepeBo (halIOBOM CTPYKTYPHI, KOPEHD
KOTOPOTO COOTBETCTBYET BallleMy HauaJIbHOMY Karajory. CTpyK-
Typa 9TOTO IIOAJepeBa BLIOMPAETCS B COOTBETCTBUU C HOMEDPOM
Balrero BapumaHTa. Ha pucyHKe IPAMOYTOJbHUKU 0003HAUAIOT
KaTaJoru, a KPYKKH COOTBETCTBYIOT TEKCTOBBIM (aiimam. s
3aIMCH TeKCTOBBIX (haiiyioB cieayeT MCIOJL30BaTh KoMauay cat.
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llar 2. Mcmoab3ys MOAAEPEBO, ITOCTPOEHHOe Ha HMPEeIbIAyIeM
1are, BBIMOJHUTH AeHCTBUA Hajg (aiijiaMu, COOTBETCTBYIOIIE
BallleMy BapHaHTY.
1. a. BriBog Ha sxkpau cogep:xumoro ¢aiima C.
0. KomupoBauue (aiima A B Karajor 12.
B. IlepeumenoBanue ¢aiiaa B B daiiax D.
r. Yoanenue ¢aiiaa C.
2. a. BeiBom Ha 9KpaH cogep:xuMoro (aiiaa C.
0. KomupoBanue (aiima A B KaTaior 3.
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11.

H WO H W O

. Ilepemerienne daiina B B Karamor 1.

. Yoanenue ¢aiiaa C.

. BriBog Ha sxpan cogep:xumoro ¢aiima C.
. Komuposanue gaitna A B Karasor 111.

. IlepeumenoBanue (paiima B B daitx D.

. Yoanenune ¢aiiaa C.

. BriBog Ha skpan cogep:xumoro ¢aiima C.
. Komuposauue ¢aitna A B xarajor 3.

. Ilepemertrenne daiina B B xatamor 11.

. Yoanenue ¢aiiaa C.

. BriBog Ha sxpan cogep:xumoro ¢aiima C.
. KomupoBanue ¢aiina A B karauor 22.

. IlepeumenoBanue (daiina B B daita D.

. Yoanenue ¢aiiaa C.

. BriBog Ha skpan cogep:xumoro ¢aiima C.
. KomupoBauue ¢aiina A B karasuor 11.

. Ilepemertrienue daiina B B xaramor 31.

. Yoanenue ¢aiiaa C.

. BriBog Ha sxpan cogepskumoro ¢aiima C.
. Komuposauue ¢aitna A B xarajor 2.

. IlepeumenoBanue (daiima B B daita D.

. Yoanenune ¢aiiaa C.

. BriBog Ha sxpan cogep:xumoro ¢aiima C.
. Komuposanuue ¢aitna A B xarajor 1.

. Ilepemerriernne gaitna B B kaTamor 111.
. Yoanenue ¢aiiaa C.

. BriBog Ha skpan cogep:xumoro ¢aiima C.
. Komuposanuue ¢aitna A B xarajor 2.

. IlepeumenoBanue (daiima B B daita D.

. Yoanenue ¢aiimaa C.

. BriBog Ha skpan cogep:kumoro ¢aiima C.
. Komuposanue ¢aitna A B Karasor 111.

. Ilepemeitrienne daiina B B xaramor 11.

. Yoanenue ¢aiiaa C.

. BriBog Ha sxpan cogep:kumoro ¢aiima C.
. Komuposauue ¢aitna A B Karaysor 111.

. IlepeumenoBanue (daiina B B daita D.

. Yoanenue ¢aiiaa C.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

HWOPHEOPHEW AP AW AP HE AP HWOPHE AP AW AP HE QP

. BeiBog Ha sKpaH comep:xumoro ¢aiiia C.
. Komuposanue ¢aitna A B Karaygor 111.
. Ilepemertrienne daiina B B xaramor 21.

Ynaneuue daitna C.

. BriBog Ha sxpan cogep:xumoro ¢aiima C.
. Komuposauwue ¢aiina A B karayor 21.
. IlepeumenoBanue (paiima B B daitn D.

Ynaneuue daitna C.

. BriBog Ha sxpan cogep:xumoro ¢aiima C.
. Komuposauue ¢aitna A B xarajor 2.
. Ilepemertrienne daiina B B xaramor 21.

Ynaneuue daitna C.

. BriBog Ha skpan cogep:xumoro ¢aiima C.
. Komuposanuue ¢aiina A B xarajor 2.
. IlepeumenoBanue (paiima B B daitx D.

Ynaneuue daitna C.

. BriBog Ha sxpan cogep:kumoro ¢aiima C.
. KomupoBauue ¢aiina A B karasuor 21.
. Ilepemerienne daiina B B karaior 1.

Ynaneuue daitna C.

. BriBog Ha sxpan cogep:kumoro ¢aiima C.
. Komuposanue gaitna A B Karayor 122.
. IlepeumenoBanue (daiima B B daita D.

Ynaneuue daitna C.

. BriBog Ha sxpan cogep:xumoro ¢aiima C.
. Komuposanue ¢aitna A B Karasor 121.
. Ilepemertrienne ¢aiina B B xatamor 11.

Ynaneuue daitna C.

. BriBog Ha sxpan cogep:xumoro ¢aiima C.
. Komuposanue ¢aitna A B Karayor 121.
. IlepeumenoBanue (paiima B B daita D.

Ynaneuue daitna C.

. BriBog Ha sxpan cogep:kumoro ¢aiima C.
. KomupoBaumue ¢aiina A B karauor 12.

. Ilepemertrienne ¢aiina B B xatamor 11.

. Yoanenune ¢aiiaa C.
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War 3. Ucmoabsys mommepeBo (haliOBOM CTPYKTYPHI, HOJY-
YeHHOe Ha MPeABIAYINUX Ilarax 3aJaHuA, ¢ IIOMOIILIO OJHOMN CO-
craBHOM KoMauabl Shell BEITOMIHUTE IeHCTBUSA, COOTBETCTBYIOIIE
BaIlleMy BapuaHTY.

1. Ilouck B Bamiem moaaepese (paiiioB, MMA KOTOPLIX HAUMHA-
eTcsa ¢ OykBeI A. BeiBecTu numena (aiijoB Ha 9KpaH, a 3aTeM BbI-
BECTHU HA DKPAH COJAEP:KUMOE TEKCTOBBIX (halJIOB.

2. Tlouck B Balmem moaaepese (hailjioB, comep:KalluX ABa 3a-
IaHHBIX CJIOBa, pas3fejeHHBIX mpobeaom. Halimennblie mMeHa 3a-
nmcarh B (haiiy1 Ha AMCKe, a TaK:Ke BHIBECTU HA DKpPAH.

3. Ilouck B BaiieMm moaaepese (aioB, COMEPKAIINX COBOKYI-
HOCTB CMBOJIOB (B TOM YmCJIe ITPOOEJIbI), BBEAEHHYIO C KJIaBUATY-
pui. HatinernHnslie nmMmena (aiijioB BLIBECTH Ha SKPaH.

4. YHUUYTOXKeHUe IoAAepeBa, MM KOPHEBOTO KaTraJjiora KOTo-
poro BBOAMTCS C KJiaBMaTypbl. Ha sKpaH BBIBOAUTCS IEpPEeUEHbBb
VHUYTOXKAEMBIX (hailjioB 1 KaTaJoroB.

5. Ilouck B BallleM IOAAepPeBe TeKCTOBBIX (PailjioB, MMeHa KO-
TOPBIX BBOASATCS ¢ KJaBuaTyphbl. Comep:kumoe 3Tux (haitjaoB BhI-
BOAMTCSI HA DKPAH.

6. ITouck B mommepeBe, MMA KOPHEBOTO Karajgora KOTOPOTO
BBOJIMTCS C KJIAaBUATYpPHI, (PailjioB, comepKalInx 3aJaHHYIO IIOC-
JIeOBATEJIbHOCTH CHMBOJIOB.

7. BeIBOJ Ha 9KPaH MMEH KaTaJIOr0B, COAEPIKAIIUXCA B IO Ie-
peBe, UMSA KOPHEBOI'O KaTajora KOTOPOTO BBOAUTCS C KJIABUATY-
pe1. Bee BEIBOogmMEBIE KaTaaoru (KpoMe KOPHs) AOJKHBI HAUMHATHCS
¢ OyKBBI, BBeJIEHHOM C KJIABUATYPHI.

8. Ha skpaH BBIBOZUTCA YMCJIO KATaJIOTOB B BaIlleM IOAAEpe-
Be, UM KOTOPBIX 3aKaHUMBaETCs Ha U(Py, BBOAUMYIO C KJIABU-
aTypHlI.

9. YVHUUTOK€eHNE MIYCTHIX KaTaJOTOB B MOAAEPEBe, UM KOPHe-
BOTO KaTajora KOTOPOT'O0 BBOAUTCS C KJIABUATYPHI.

10. VHMUTOXKEHMEe B BallleM MOOJJepeBe IIYCThIX KAaTaJoTOB,
MMeHa KOTOPBIX HAaUMHAIOTCS ¢ OYKBbI, BBOAMMOM C KJIaBUATYPHI.

11. meHa TeKCTOBBLIX (PAiijI0B, HAXOAAIINXCS B BallleM IO Ie-
peBe U cozep:KaIuX CJIOBO, BBEJIEHHOE C KJIABUATYPhI, 3alIUChIBA-
0TCsI B (pailyl U BBIBOASATCS Ha DKPAH.
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12. IlepeumenoBaHUe haiiia, MCXOTHOE UM PE3YJIbTUPYIOIIee
MMeHa KOTOPOTO BBOAATCA ¢ KJaaBuaTypbel. O0a mMeHU Qaiijios
BBIBOZSTCST HA DKPAH.

13. Ilepemeitrenue ¢aiina, UMA KOTOPOr0 U TpeOyeMbIil pPoau-
TeIbLCKUII KaTaJlol BBOAATCA ¢ KJaBuaTyphl. Ilocie storo oba
MMEHU BBIBOZISATCS Ha DKPaH.

14. ITouck B moamepeBe, UMSA KOTOPOTO BBOAUTCS C KJIaBUATY-
PBI, KaTaJOTOB, IIPOCTOE MM KOTOPBHIX HAUMHAETCA C 3aJaHHOM
OykBbl. HalijenHbIe KaTAJIOTH CIeAyeT YHUUTOKUTL BMECTe C CO-
JIEePKIMBIM.

15. ITouck B BallleM mojaJepeBe TEKCTOBBIX (PaiijoB, comep:Ka-
IMUX 3aJaHHYIO IIOCJeI0BaTeIbHOCTh CUMBOJIOB. Halimenubie (ati-
JIBI CJIEIYEeT VHUUTOMKUTD.

16. TekcTOBBI (A COAEP:KUT NMeHA IPYTUX TeKCTOBLIX (hati-
JoB. Vcosb3ys ero, BHIBECTH HA DKPAH COAEPIKMMOE dTUX TeK-
CTOBBIX (haliJIOB, BBIBECTH CyMMAapHOE KOJMUYECTBO CTPOK B HUX, a
TaKKe CyMMapHOe UYMCJO CTPOK, COAep:KaIluxX 3aJaHHYI0 COBO-
KYITHOCTH CMBOJIOB.

17. BeIBecTu Ha 9KPaH COAEP:KUMOE TEKCTOBBIX (DAiljI0B, HAXO-
IAIINXCS B MOAAEpeBe, MM KOPHEBOTO KaTaJjiora KOTOPOTO BBO-
IUTCA ¢ KJIaBUATYPhI. BBOJ ¢ KJIaBUATYPHI JOJIKEH IIPeIBaPATHC
IIPUTJIAIIIEHIEM.

18. Ha sxpaH BLIBOZUTCS BOIPOC O JKEJIaHUU MOJYUUTDL CTATH-
CTUKY (KOJIMUYECTBO CTPOK, CJIOB M CUMBOJIOB) JIIOOOT'O TEKCTOBOT'O
¢datina. Ecim oTBeT yTBepAUTENBHBIN (Y), TO BBIBOJUTCS 3aIIPOC
BBecTu UM (aiina. Ilocse Toro Kax ums ¢aiina BBeIeHO ¢ KJIABU-
aTypbl, CTATUCTUKA O HEM BHIBOAUTCA HA dKPaH.

19. Ha sKpaH BBEIBOAUTCS BOIPOC O KEJIAHUU BBIBECTHU COLEp-
JKuMoe JI000ro TeKCToBOro (aiiia Ha skpaH. Eciu oTBeT yTBeEp-
IuTenbHBIN (Y), TO BBIBOAMTCS 3ampoc BBecTn nuMsA (aiiaa. Ilocie
TOr0 KaK MM (haiija BBeJEHO ¢ KJIABUATYPbI, €0 TEKCT BHIBOJIUT-
cs1 HA 9KPaH.

20. Ha sxpa# BEIBOAUTCS BOIPOC O KeJAHNYN YHUUTOKUTD IIPO-
U3BOJbHBIN (aiiyi. Ecau oTBeT yrBepAUTENBHBIN (Y), TO BHLIBOAUT-
¢ 3ammpoc BBecTu uMsA (aiina. ITocae Toro Kax uMms aiijga BBeme-
HO C KJIaBHATypbI, OH YHUUTOKAETCsd, a HAa YKPaH BBIBOIUTCSA
COOOIIIeHe O 3aBePIIEeHNN 3TOU OIepaIiu.
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Npumeuanme 1. PesaynbrarThl BHITIOJHEHUS JIaOOPATOPHOM
pabotel opopmiasiorca B Bugze WORD-daiiaa u mpeacTaBIsioT
co0oii TPoTOKO.I Baleit padoTe! B cpeme shell. Tak kak mcmonn3y-
embrit umuratrop UNIX (Cygwin) BEIDOJHSAETCA B Cpefie omeparm-
oHHOU cucteMbl Windows, To IJIs MOJyUYeHnsA YKasaHHoro (daiiia
cJIeIyeT BBIIIOJHUTH AEUCTBUS:

1) ¢ momombio WORD coszath HOBBIH ITycTOl (haiiyi, a 3aTeM
cBepHYTh OKHO WORD ¢ nmomoIpio KHOIIKM <_> B BepPXHEM IIpa-
BOM YTJIy BKpaHa;

2) samycTuth mporpammy Cygwin;

3) BBIIOJHUTH TpeOyemble KomaHakI Shell;

4) ecau Tpebyemble KoMaHAB! Shell 3aKoHUMINCH MM €CJIU B
Impoiecce paboThI TPOMBOIIIO 3aTIOJHEHNE dKPaHa, TO HaKaTHEM
kjgaBumu <PrtScSysRg> Ha kjaBuarype cjenyeT BBIIOJHUTH
3allOMHHaHNE TeKYIero n3obpakeHus sKpaHa B Oydepe odOMeHa,
ucrnoJgb3yemoro npuioxkenusamu Windows. [lanee ciexyer Bpe-
MEHHO CBEPHYTb OKHO IporpaMMbl Cygwin u pasBepHYTH paHee
ceepuayToe okHO WORD. Ilocie aToro ciemyer BCTAaBUTh COmep-
skumoe Oydepa oomena B8 WORD-paiin;

5) ecau xomanuzgs: shell sakorunaucsk, To moryuerubrin WORD-
daiin 1 ABIAETCS PEe3yJTbTATOM BBITIOJHEHUS KOHTPOJIBHOI pabo-
Tel. IHAUe BO3BpAT K JelCTBUIO 3.

Npumeuanmne 2. Ilpu BHImOMHEHUM PAOOTHI PA3PEIIAETCS HC-
IMOJIBL30BaTh TOJNBKO Te cpeactBa Shell, Koropble mepeumcieHBI
Bm 7.2.1.

Npumeuanne 3. Ilepen BeINOSHEHUEM IIara 3 B MCIOJIB3yEMOE
moagepeBo (aiyIoBOM CTPYKTYPBI PEKOMEHAYeTCs J00aBUThH He-
CKOJILKO HeOOJBININX TEKCTOBHIX (paiimoB. IMeHa sTux (QaiijaoB u
UX COIEPKMMOE BHIOMPAIOTCS C IeJIBI0 JeMOHCTPAIINM Pe3yJibTa-
TOB AAHHOTO IIIara.
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7.3. JlTabopaTtopHana pabota N 2.
KomaHaHble channbli
M peaakTMpoBaHMe TEeKCTOBOW MHdopmauuun

Ilenbio HacrosIIel J1a0OpPaTOPHOIT PAOOTHI ABJIAETCA 3HAKOM-
CTBO C OCHOBAMHY TOCTPOEHUA KOMAHAHBIX (PaiijIoB, a TaKkKe U3y-
YyeHMe TeKCTOBOr'o pemakTopa Sed.

7.3.1. MoproTtoBKa K BbINONHEHUIO pPaboTbl

Ilepen BBITIOJIHEHMEM TaHHONM Pa0OTBI 00s3aTEIbHO CJIIeTyeT
U3YUYUTH CJAEAYIOIINE BOIPOCHl 13 TEOPETUYECKOU YaCTH IOCOOMSI:

1) nepemenHsbie (. 1.5.4) — moHATHE TIEPEMEHHOH; CIIOCOOBI
3a/laHNSA 3HAUEHU! IepEMEHHBIX (HeImocpeACcTBEHHOe 3aJaHIe CTPO-
KM CHMBOJIOB;, MCIIOJL30BaHNE 3HAUEHUSA APYrodl HepeMeHHOI;
MCHOJIb30BaHNE BBIXOAHBIX HAaHHBIX KoMauIbl shell; mpumenenue
KOMaHABI BBojia read); BEIBOJ EePEMEHHBIX € IIOMOIIIBI0 KOMAHIBI
set; mepeMeHHbIE OKPYKEeHUd;

2) apupmMeTuuecKue u JormuecKkue Beipakenud (m. 1.5.4);

3) yupasasiomniue omnepatopsl (. 1.5.5) — if; case; for; while;
until.

B mporrecce nsyueHuns: mepeurcIeHHBIX BOIIPOCOB 00s3aTeIbHO
cJiefyeT BBHIIOJHUTH IIPUMEPHI, IIPUBeleHHbIe B mocobun. Heko-
TOPBIE M3 9TUX IIPUMEPOB TPEOYIOT IIPEeABAPUTENHHOTO CO3JaHUA
BCIIOMOT'aTEJNBHBIX TEKCTOBBIX (haityioB m (Mam) Katauoros. s
STOr'0 MOYKHO MCIIOJIb30BaTh KOMaHALI cat u mkdir.

7.3.2. TekcToBbIN pepakTop sed

ITO CTPOKOBLIN IMAKETHHIN pegakTop. TepMHH «CTPOKOBBIT»
03HAYaeT, YTO PeJAKTHPOBaHMNE TEKCTA HMPOU3BOAUTCA ITOCTPOU-
Ho. Ilpm sTOM, BBIIOJHUB IIpPeo0Opas3oBaHMNe TEKYINed CTPOKH,
HeJIb3sI B 9TOM JKe ceaHce PaboThl peJakTopa BEPHYTHCA K pegaK-
THPOBAHUIO OAHOU 13 paHee MPOHAEHHEBIX CTPOK. TepMuH «maKer-
HBII» 03HAUAeT, UTO PeJaKTUPOBAHUE OUePemHOll CTPOKU TEeKCTa
OCYIIIECTBJISIETCA IIyTeM BBIMOJHEHUS Makera (COMCKA) KOMAaH.
pemaxTopa Ssed, 3aflaHHBIX IIPU €T0 3aIlycKe.
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MpbI OyzeM MCIIOJIB30BAThH Aajiee CAeAYIONIni (hopMaT KOMaHIbI
UNIX, BeimomHsIONIEH 3amyck sed:

$ sed ¢ainl...gatian —e L

> romaHda 1

> xgomanHOa m

S

HarHas KomaHga Sed BBHIOJHAET PeIaKTUPOBAHIE TEKCTOBBIX
daiinos 1...n. IIpu sTOM cHauaja IOCIEIOBATEIbHO PEIAKTUPYIOT-
cs1 CTPOKM mepBoro haiija, 3aTeM CTPOKHW BTOporo daityia m Tak
mayee mo ¢aitia n. Bmecto uMeHu Gaiisia MOKHO 3alncaTh CHM-
BOJI «—>», KOTOPBII 03HAUAeT, UTO YACTh MCXOIHOIO TEKCTa BBO-
IuTca ¢ KigaBuaryphl (BcmoMHUM, uTo B UNIX KiaaBmarypa Tak-
JKe aBiseTcs daiiaom). Ecim nmeHa QailjioB OTCYTCTBYIOT BOBCE,
TO MCXOOHBIN TEKCT IIOJIHOCTHIO BBOJUTCS C KJIABUATYPHI.

®yar —e umcmosib3yeTcs IJd 3aJaHUA ITaKeTa KOMAaHK, IIpe-
HA3HAYEHHOI'O AJIS PeJaKTUPOBAHUA Ka'KION TEKCTOBON CTPOKMH.
ITOT MmaKeT 3aKJII0UeH MexK Iy cuMmBoiamu ‘{’ u ‘Y, a TakiKe MEKIy
cumBosamMu ‘7’ m ‘ “ ‘. OOpaTuM BHMMAHHUE, YTO KasKIas KO-
MaHZA PefaKTopa PacmojoKeHa Ha OTAeJbHOU cTpoke. Ha oTaens-
HOUM CTPOKE HaXOATCA TaK:Ke 3aBEepIIAIONINe CHUMBOJBI KOMaH-
OBl “ 7} .

Ilo ymoruaHUIO BHIBOJ OTPENAaKTHPOBAHHOTO TEKCTA IIPOM3BO-
auTcs Ha skpaH. C mMoOMOINbI0O KOMaHI pegakTopa Sed, a Taki:xke
oleparuii mepeHanpaBJeHUs BLIBOAA, BBITIOJNHIEMBIX WHTEPIIPE-
ratopoM Shell, Mo:kHO o0ecmeunTh BBEIBOJ Pe3yJILTATOB pPeaaKTH-
poBaHUs B TpeOyeMbIii (haily HA AUCKe.

Kax u B 1106011 Komauze shell, sagumaroirieit 6oJiee 0AHOI CTPO-
KU dKpaHa, IepBasd CTPOKA HAUMHAETCA C IEPBUYHOTO IIpUTJIAIIIe-
uusa shell B Buge cumBosia «$», a Kaaasa MocaeayoIIas CTPOKa
HAUMHAETCA C BTOPUYHOTO IIPUTJIAIIIEHUA B BUAE CMBOJIA <>,

Hasee mpu paccMOTpeHUM KOMAaHI pemakTopa Sed MBI OymeMm
MCHOJB30BATh ABA IPOCTBIX TeKCTOBEIX (paiima — fl u f2:

$ cat fl
122 333
4444 55555



7. Kypc nabopamophvix pabom MNé 1 251

$ cat f2
XXXXX

Yyyyy

1. Komanpga BHBOJa HOMepa TeKymel cTpokm: «=». Eciau
Imepes 9TOM KOMAaHAOI 3allMCcaTh UMCJIO0, TO OyaeT IPOHyMepoBaHa
TOJIBKO CTPOKA, HOMED KOTOPOi COBIIafaeT C 3THUM 4YucjoM. Eciu
YHCJIO OTCYTCTBYeT, TO OyAyT BbIBeIeHbI HOMepa BCEX CTPOK.

IIpumep

$ sed f1f2 —e {*

> =

> 2=

-

1

122333

2

2

4444 55555

3

XXXXX

4

yyyyy

$

B asTom npumepe Bce CTpPOKM 00pabaTHIBAIOTCA IIEPBOL KOMAaH-
ION «=», a cTpoka 2 obpabaThIBaeTCs He TOJbKO IIePBOIi, HO U
BTOpoOil KoMmaugoii. [losToMy OHa IMPOHYyMepOBaHA ABAaKILI.

2. KoMaHna pobamjieHMsI TeKCTa, BEOAMMOT'O C KJIABMATYPH,
nocrie sanax-u-xoﬁ CTPOKM :
a\
mexcm
Kak u gia mopeanigyimeil KOMaHABI, HOMeP TpeOyeMoU CTPOKU
IpeaIecTByeT KoMaHae. Eciiu OH OmyIlleH, TO BCTaBKa BBITIOJIHSA-
eTcs Iocje KasKIOH M3 CTPOK.

IIpumepsr:

a)$ sed fl-e {“ 0)$ sed fl-e {“
> a\\ > a\\
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> 88888\ > 88888\
> 99999 > 99999
> 1la\\ >1a\
> SSSSS > SSSSS
>« >«
122333 122333
8888899999 88888
SSSSS 99999
4444 55555 SSSSS
8888899999 4444 55555
$ 88888

99999
$

O0a mpumepa BBITIOJHSIOT J0OABJIeHME IIEPBOTO TEKCTAa IIOCTe
KasKI0l U3 BBEJJEHHBIX CTPOK, & BTOPOTO TEKCTA — TOJIBKO IIOCJIE
crpoku 1. PesyabTaT mo0aBIeHN IePBOTO U3 3TUX TEKCTOB B 000-
UX TpuUMepax IMOJYyYMWJCA PasHbIi: B () 9TO OZHA CTPOKA, a B
(6) — mBe crporu. IIpuumHON TAKOTO PA3JIUUNA ABJSIETCA TPEThA
KoMaHAHAas cTpoka. B (a) oHa 3akaHYMBAETCSA OTHUM CHMBOJIOM
«\», a B (0) — gByma. Kpome Toro, obpatuMm BHMMAaHHUE, YTO B
o0omx mpuMepax KoMaHAa Sed —a 3aKaHYMBAaeTCsS He OJHUM, a
IByMs cuMBosamMmu «\». IIpumumHOil 06emX 3THMX O0COOEHHOCTEH
ABJIAETCA Ta POJIb, KOTOPYIO mrpaer cuMBoJ «\» amasa shell u
s sed.

HamomuuM, uTO BCe, uTO HabpaHO mocje cuMBoJa «$», mpen-
crasiser coboit komaHAy shell u mosTomy mogsepraercs ero oopa-
0oTke. dTa 00paboTKa, B YaCTHOCTH, 3aKJouaeTcsa B ToM, uto shell
oOpabaThIBaeT CBOU CIEIUAJbHbIE CUMBOJIBI (METACMMBOJIBI), OZ-
HUM M3 KOTOPBIX SABJSETCA CUMBOJ «\». IIpmueM sTOT cuMBOJ
umeer nisa shell gBoiiHOM cMBbIC.

Bo-mmepBBIX, ecam «\» CTOUT B KOHIIE KOMaHIHON CTPOKM, TO
9TO 03HAYAET, UTO Ha CJEAYIOIell CTPOKe MOJb30BaTeJ b Habdpas
mpomoikeHue texyireir shell-komauasr. ITosTomy shell y6upaer
13 KOMaHIHOIM CTPOKHM M CHUMBOJ «\» (OH CIejaJ CBOe [esio), U
CUMBOJI «KOHEIT CTPOKM», KOTOPLIH ABJISETCA Pe3yIbTaTOM HaKa-
THSA TOJb30BaTeJeM KJaBummu <Enter>.

Bo BTOpBIX, cuMBOJ «\» paccmarpuBaercs Shell Kak «sKpaHU-
PYIOIINIT» CUMBOJ. OTO 03HAUAET, UTO €CJIU «\» 3alrcaH B KOMaH-
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IHOM CTPOKEe HeIoCpeAcTBeHHO Imepen meracumBoisoMm Shell, ma-
IIPHUMep Iepel CUMBOJIOM «*», TO OH YTPAUNBAET CBOE CIIEI[HAJIb-
HOe 3HaUeHMe (IJIA «*» 9TO MOACTAHOBKA JIIO00M CUMBOJIBHOM CTPO-
Ku) u ocraBiasercsa shell B KomMaHAHON CTPOKE KaK OOBIUHBIN
andaBuTHO-1IUPPOBOI cUMBOJ. TaKk KaK «\» SBJSIETCS METaCUM-
BOJIOM, TO 3amuch «\\» osuadaer, uro shell gomxeH ocraButh «\»
B KOMaHIHOI CTPOKEe KaK OOLIYHEIN CHMBO.I.

B paccmarpmBaemMoM IpuMepe HCIIOJB3YETCsS ellle OfHa Iapa
«IKPAHUPYIOMINX» CUMBOJIOB: «*“» U «”’». «JKpaHUDPYIOIIee» Jei-
CTBHE 9THX CHMBOJIOB 0ojiee cjaaboe IO CPaBHEHUIO C «\»: JUIIb
HEKOTOpPble METAaCUMBOJIbI, 3aKJIIOUEHHbIE MEKAY ABOMHBIMU Ka-
BBIUKAMM, TEPSAIOT CBOI CIeIMAaJbHBIA cMbIca. Hampumep, cuM-
BOJI «>» IIepecTaeT ObITh METACHMBOJIOM, a «\» MM OCTAeTCH.

ITocne Toro xax shell cmemnaer TpeOyemble IMOACTAHOBKHU, OH
BBHIIIOJTHUT 3aIlyCK HCIIOJIHsAeMoro (aiina (y Hac aTo sed), mepemaB
Ha BXOJ 3alyCKaeMOU IIPOrpaMMBbl ITapaMeTpPbl KOMAHIHOU CTPO-
Ku, moayuenuble shell B pesyibraTe mpeobpa3oBaHMsa METACHMBO-
JoB. B paccmarpuBaemom mpumepe shell mepemact ma Bxonm sed
cJIeyIoIee:

a) fl-e { 0) f1-e {
a\ a\
8888899999 88888\
1a\ 99999
SSSSS 1a\

} SSSSS
}

Hns sed cumBoa «\» TakKe SBJISAETCSI METACHMMBOJIOM, MMEIO-
UM €IMHCTBEHHOE 3HAUEHME. ero 3alllCh B KOHIIE CTPOKHU O3HA-
yaeTr, 4YTo KoMaHzga sed Oymer IMpomoJi:KeHa Ha CIeIYIOIIel CTpo-
Ke. B Bapuanrte (a) komaHza mobaBJIeHUS & 3aHUMAaeT JIBe, a B
BapuaHTe (0) — TPU CTPOKH. 3aMETHUM, YTO CHUMBOJIBI «{» U «}»
TaKMKe SBJSIOTCS AJA Sed cIenuaabHBIMHE, 0003HAUas HAYAJO U
KOHeI[ IIaKeTa KOMAaH/.

3. KomaHfna Ao6aBjieHus TeKCTa, BEOAMMOT'O C KJIABUATYPH,
nepep BajaHHOM CTPOKOM:

i\

mexcm
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ITa KOMaHa OYeHb IOXO0Ka HA PACCMOTPEHHYIO BBIIIIE KOMAaH-
Iy a. EnpuHcTBeHHOE OTJIMuYMe:. TeKCT H00aBJseTcA He IOocje, a
mepen 3aJaHHOM CTPOKOI.

IIpumenuTe mammyio KoMaHAy K daiiaam fl u f2 camocrtos-
TEeJILHO.

4. BamMena CTPOKM MM TI'PYIIE CTPOK 3aAgaHHEM TEKCTOM:

c\
mekxkcm

Ilepex xomMaHAOM C MOKHO 3aJaTh OSHO YMCJIO MW ABA ULCIA,
pasmeneHHBIX 3amnaToii. Ecim ykasaHO OZHO YUmMCJIO, TO Oymer 3a-
MeHeHa TOJHKO OJHA CTPOKA ¢ 3TUM HoMepoM. Eciim yxasaHbI 1Ba
YymeJia, To OyAyT 3aMeHeHbI BCe CTPOKU B IMAIla30HEe HOMEPOB MeK-
Iy 9TUMHU YKUCJaMK BKJIIOUUTEJILHO. Eciu dyncia mepes KOMaHIOM
BOOOIIle He 3aJaHbI, TO BCEe MCXOAHBLIE CTPOKH OYAyT 3aMeHEHBI
3afaHHBIM TeKcToM. OCTaabHbIe JeTaan IPUMEHEeHNs 9TOM KOMaH-
IBbI AHAJIOTMYHBI KOMAaHAaM a | i.

IIpumepsr:

a)$ sed f1f2-e {“ 0) $ sedflf2—e {“
> 2c\\ >1,3c\\
> 0000000\ > 0000000\
> uuuuuuu > uuuuuuu
>« >«
122333 0000000
0000000 uuuuuuu
uuuuuuu Yyyyy
XXXXX $
yyyyy
$

5. Ymanenme samaummx crpox: d. Homepa yganseMbIX CTPOK
3a/al0TCA OAHUM WMJIM OBYMSA YUCJIAMU aHAJOTMYHO KOMaHZe C.
Ecau HOMepa He 3amaHbl, To KOMaHga d yaaaseT Bce pegaKTHPY-
eMBbIe CTPOKH.

IIpumepsr:

a)$ sed f1f2-e {“ 0) $ sedflf2—e {“
>1d >1,3d
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>« >“}

4444 55555 VYYYY
XXXXX $

Yyyyy

$

6. Bamena Hexo':'opoﬁ IIoCJIegOBATEJIBHOCTN CHMMBOJIOB 1
Ha 'rpeﬁyenylo IIoCIenoOBaTeJILHOCTE 2:

s\nocnedosamenvHocms 1\nocaedosamenvHocms 2\pPgw

MoauduraTopbl KOMaHIBI P, §, W He00SI3aTeJIbHBI U UCIIOIb3Y-
IOTCSI B CJIEAYIOIIUX CJIydadx:

P — pemaxkTupyemas CTPOKa BhIBOAUTCA (HA 9KpaH uiau B (aiir)
IIOBTOPHO B TOM CJIy4yae, ecjim TpedyeMasi 3aMeHa YCIIEIITHO BBI-
mosiHeHa. Eciu KomaHaa BEI3oBa Sed MMeeT MOMOJHUTEIbHbBIN (hjar
—N, TO BHIBOZASATCS TOJBKO T€ CTPOKY, B KOTOPBIX ITPOM3OIILIA 3a-
MeHa;

g — TpebyeTcs BBIMIOJHUTH 3aMEHY CTOJBbKO pas, CKOJIBKO 3a-
MeHseMas MOCJeN0BaTeLHOCTh CUMBOJIOB BCTPETUTCSA B pelak-
TUPyeMoil cTpoke. IIpu orcyTcTBUM 3TOr0 MOAM(PUKATOPA 3aMeHa
IIPOU3BOAUTCA TOJBKO OAWH Pas;

W — B cJyYae YCHEeIITHOW 3aMeHBI peflaKTupyeMasi CTPOKa 3a-
IUChIBAaeTCA B (aityi, UMA KOTOPOTO 3aJaeTcsA uepe3 mpobest mocie
3TOro MoauduKaTopa.

ITogo6HO KOoMaHZaM C 1 d KOMaHIe S MOTYT IIPEAIIeCTBOBATH
OIHO MJIU ABA YMCJA, 3aMal0IIe CTPOKU, B KOTOPHIX BBITIOJIHSET-
cs1 3aMeHa. Ecim HM OJHO YMCJIO He 3alMCaHO, TO 3aMeHa IIPOu3-
BOJAMTCS BO BCEX CTPOKAX.

IIpumepsr:
a)$ sed f1 —e {* 0) $ sed f1 —e {*
> s\55\n\\ > s\55\n\g
> >
122333 122333
4444 n555 4444 nn5
$ $
B npumepe (a) BBITIOSTHEHA 3aMeHAa OHOM ITapbl CUMBOJIOB «55,
a B mpumepe (0) — 3amena aByx map. O6paTuM BHUMAaHHE, UTO

B (a) BTOpasi KOMaHAHAs CTPOKA 3aBEPIIAETCS JBYMS CUMBOJIAMU
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«\», IIOTOMY YTO OJWH M3 HUX UCIIOJIb3YEeTCs IS SKPaHNPOBAHUSA
Ipyroro (cM. KOMaHIy a);

B) $ sed f1 —e {“ r) $ sed f1 —-n —e {*
> s\d5\abc\p >s\d 5\a b c\p
> >
122 333 444a b c5555
444a b c5555 $
444a b c5555
$

B nmpumepe (B) BbINOJIHSAETCSA NOOABOYHBIN BBIBOJA CTPOKU, B
KOTOPO# mpousoria 3aMeHa. B mpumepe (1) 6siarogaps dguiary —n
1 MOAM(PUKATOPY P BBIIIOJIHAETCS BBIBOA TOJIBbKO TOUW CTPOKH, B
KOTOpO# mpowusoria 3amerna. O0paTute BHIMaHNE, UTO 3aMeHsIe-
Mas ¥ 3aMellalas MOCJeI0BaTeJIbHOCTH CHMBOJIOB MOTYT CO-
Iep:KaTh IPOOeJILI;

o $ sed f1 —e {“ e) $ sed f1 -n —e {“
> s\44\8\gw f3 > s\44\8\pgw f4
> >
122 333 88 55555
88 55555 $ cat f4
$ catf3 88 55555
88 55555 $
$

B mpumepe (x) TeKcT, BLIBOZTUMBIN Ha 9KPaH, OTJIUYAETCA OT
TeKCTa, 3aIucbiBaeMoro B (aityi. B mpumepe (e) Takoro pasamumsa
HeT OJiarozaps MCIIOJB30BaHUI0O Momumduraropa p m (uara —n.
Ob0paTuTe BHUMAaHMNE, UTO B IIOCJETHEM IPUMEPE MCIIOJIb3YIOTCS
BCce Tpu Moau(puUKaTopa KOMaHIHI S.

7. Banuce pemakTHpPyeMEX CTPOK B dain:

W gatin

Jra KomaHzaa (He IMyTaTh C OSJHOMMEHHBIM MOAM(DUKATOPOM
KOMAH/JBI S) BBIMOJHSAET 3alUCh TPeOyeMBIX CTPOK B 3aJaHHBIN
daiin. YrasaHme CTPOK ITPOU3BOAUTCSA OTJHUM WUJIM ABYMS YMCJIA-
MU aHAJOTUYHO KoMaHZe C. Ecim umcia He 3amambl, B Gaila 3a-
MMHACBIBAIOTCS BCE CTPOKHU 00pabaTbIBAEMOTO TEKCTA.
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IIpumepsr:

a)$ sed f1 f2-e {* 0) $ sed f1 f2-e {“
> 23wf5 > s\4\A\g
> s\4\A\g >2,3wf6
> >
122 333 122 333
AAAA 55555 AAAA 55555
XXXXX XXXXX
yyyyy yyyyy
$ catf5 $ cat f6
4444 55555 AAAA 55555
XXXXX XXXXX
$ $

B npumepe (a) Ha 9KpaH BBHIBOASATCS BCE CTPOKMU C BHITIOJHEH-
HOII 3aMeHOU cuMBoJa «4» Ha «A», HO B (aiia f5 zamucanb! cTpo-
KU 0e3 IIOACTAaHOBKU. JTO O0BACHACTCS TeM, UTO KOMaHga W IIpes-
mecTByeT KomaHzae S. IloMeHsB 5T KoMaHIbl MecTramMu (IpuMep
(6)), mosyuum (aitn f6 ¢ BHIMOSTHEHHBIMU 3aMeHAMU. JTO SABJISIET-
cs WJLIIOCTpaIimeli Toro akTa, YTO KakJgas MCXOTHAS CTPOKA
obpabareiBaeTcsa KoMaHgaMu Sed B TOM HOPSAKE, B KOTOPOM 9TU
KOMAaHIbI 3aIMCAHbI.

Besne panee MbI 00pabaThIBAIN UCXOAHBIN TEKCT TeMU KOMAaH-
mTamMu Sed, KOTOpbIe TYT :Ke BBOAWJIM C KJaBHATyphl. Ho 3TO XKe
camMoe MOKHO CIeJaTh C IIOMOIIILbI0 KOMaHI, 3apaHee 3alnCaHHBIX
B HEKOTOPBIN TEKCTOBLIN (haiia Ha Aucke. IlomoOHBITT KOMaHIHBIH
daiin obpabaTeiBaercsa sed mogo0HO TOMY, KaK CKPUOT 00padaThI-
Baercs shell. [lyisa saganmsa komaugHOTO (haitsa B KOMaHIe BBI30BA
sed ciaegyer ucmoab3oBaTh (uar —f:

$ sed @aiinl .. gaiin n —f xomarOHwLL Patin

IIpu 3anucu Komaun sed B KOMaHAHBIN (Al caegyeT YUNThI-
BaTh, YTO OHU MOTYT OTJHYATHCA OT COOTBETCTBYIOIIUX KOMAaHI,
BBOAMMEBEIX C KOMAaHAHOUW cTpoku. Takoe pasinume 00yCJIOBJICHO
TeM, UTO KOMAaHAHBIZ (aiinm ama sed mHe obOpabarwiBaercs shell,
a moctymaeT HemocpeacTBeHHO B Sed. ITosromy cuMBOMBI «\»,
I0o0AaBIABIIINECS HAMHU JJIs 9KPaHUPOBAHUA OT Bo3meiictBus shell,
Ternepb He HYKHBI.
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IIpumepsi. JI1060ii 13 pacCMOTPEHHBLIX paHee IIPUMEPOB MOYKHO
mepegesaTh B IpuUMep IO NPUMEHEeHWI0 KOMaHIHBIX (aiijaoB.
Coenaem ato guda: 1) mpumep (a) AJs MOSICHEHUWS KOMAaHIABI a;
2) npumep (0) A MOSCHEHUST KOMaHABI C:

a) $ cat >sl 0) $ cat >s2
a\ 1,3 c\
88888\ 0000000\
99999 uuuuuuu
1a\ <Ctrl>&<D>
SSSSS $ sed f1 f2 —f s2
<Ctrl>&<D> 0000000
$ sed f1f s1 uuuuuuu
122 333 YYYyyy
88888 $
99999
SSSSS
4444 55555
88888
99999
$

HomyckaeTrcsi coBMecTHOe IIpuMeHeHue diaroB —e u —f B Ko-
Manuzae Bbi3oBa Sed. ITpu sToMm cHauasa sed BBITOJIHSIET KOMaHIBI,
BBeJleHHBIE C KJIABUATYPHI, a 3aTeM KOMaHAbI 13 (aiiia.

7.3.3. CoBMecTHOe NMpUMeHeHue
KomMaHaHbIX damnoB shell n sed

Tak xax KoMmMaHAHBIN (aiin sed me obpabareiBaerca shell, To
aToT (haiiJ He MOJKET COAEpP:KaTh HU IepeMeHHbIe (IIapaMeTphl),
Hu MetacuMBoJIEI Shell. IlosToMmy Henb3da TUHAMUYECKUN KOPPEK-
THUPOBATh MAHHBIM (aiiy, MCIONL3Ys MO3UIIMOHHBIE IapaMeTphI
komauasl shell, BBogumoii ¢ kKoMaHAHO# cTPOKU. YUTOOBI IIPeomo-
JIETb 3TY TPYAHOCTh, MBI OyIeM JUHAMHYECKU CO3MaBaTh KOMAaH]I-
HBIT (haiin sed, MCmoab3ysa AJA 9TOro cKpunT. Tak Kak CKPHUIT
MOXKET MCHOJIb30BATh JI00LIe mapaMeTpsl u MeTacuMBoJbI Shell,
TO OH MOKET MCIIOJb30BaTh 3HAUCHUSA ITO3UIIMOHHBIX IIapaMeTpPOB
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I 3amicu TpebyeMoro KoMmaugHoro Gaiaa sed.

IIpumep. Tpebyercsa 3amucaTh CKPUIT, BBITIOJHAIOIIANA YHIAY-
TOKeHUe JI000M HempepbIBHOM MOCJEeT0BATEJILHOCTH CTPOK TeK-
croBoro (aiina. B KauecTBe MOBUITMOHHBIX ITapPaMeTPOB CKPHUIITA
3amaioTca UM aiiaa, HoMep IMePBOM M HOMED HOCJIeTHEeNH YHIU-
TOXKAaeMbIX CTPOK. [losiyueHUe TeKCTa CKPUIITA:

cat >script
Cospnaer kKomMaHAHbIV ¢havin As1A peaaktopa sed u 3anyckaer
€ro A4/ peaaktnpoBaHua ghaisia
napametp 1 — umA penaktupyemoro ghavina
rnapametp 2 — HOMepP repBOU YHUHTOXKAEMOU CTPOKM
napamertp 3 — HOMEP MoCNeaHEN YHUUTOXAEMOU CTPOKY

echo “${2},${3} d“ >comf

echo “w fx“>>comf

sed $1 -f comf

cp fx $1

<Ctrl>&<D>

B gamHoM mpumMepe CKPUIIT cO3JaeT KOMaHAHBIN (aiia comf
pemaxTopa sed, cocToAmNHA 13 ABYX CTPOK. IlepBas u3 aTUX CTPOK
COIEP:KUT KOMAaHIy YHUUYTOKEHU 3alaHHbIX CTPOK daiiia, a BTO-
pas — KOMaHAy, 3alMCLIBAIOIIYI0 OTPENaKTUPOBAHHELIN (haia BO
BcOmoMoraTeabHBIN (aiin fX. 3arem samyckaercsa pemaxTop Sed
C IIeJIbI0 BBITIOJIHEHUS CO3MAaHHOI0 KOMaHIHOTO (aiiya AJIs 3amaH-
HOTO TeKcToBoro (aiiia. Ilocie sTOro caM CKPHUIT BBITIOJHSET
KOIIMPOBaHMEe BCIIOMOTaTeJIbLHOTO (aityia B MCXOMHBIN (daiiia. Uc-
IM0Jb30BaHIE BCIIOMOraTeabHOro (aiija o0yCIOBJIEHO TeM, UTO
HeJIb3s1 OJHOBPEMEHHO YMTAaTh (paiiy U BBIIOJIHATDH 3allCh B HETO.

BosMoskHas KoMaHIa 3aIlyCcKa CKPUIITA:

$ ./script f8 2 5

B pesynbrare BBITIOJITHEHUSA HAHHOM KOMAHIBLI OYAyT YHUUTO-
JKeHBI cTpoKu (aitaa 8 ¢ Homepamu 2—5 BKIIOUUTEILHO.

Cienyer OTMETUTD, UTO AUHAMUUECKOE ITIOPOXKIeHNE B CKPUIITE
KoMaHgHoro daiija anasa sed He ABJIsSeTCA 00SI3aTETbHBIM. OTOTO
JKe pesyJbTaTa MOXKHO JOCTUYb, MCIIOJB3YSA BBI30B KOMaHABI sed
¢ (piarom —e.

HFHEHEHFHO

IIpumep. IlepememaeM mpeabIAYIMUIA TPHUMEP CKPUIITA Tak,
yTOOBI OH YHMUTOMKAJ 3aJaHHbIe CTPOKHM (paiina, He cosmaBas
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KOMaHIHBIN (aiia gas sed.

$ cat >scriptl

# YHunuTOXAET 3afaHHble CTPOKM ghavinia

# napametp 1 — umA penaktupyemoro ghavina

# rnapametp 2 — HOMep NepBoOU YHUYTOXAEMOU CTPOKY

# napametp 3 — HOMEP rocrenHen YHNYTOXAaeMOo CTPOKY

sed $1>f1 —e {“

$2,$3d

“}

cp f1 $1

<Ctrl>&<D>

0O0a BapuaHTa CKpPUNTA MMEIOT OJNHAKOBYIO IJUHY — 4 CTPO-
K1 0e3 KOMMEHTapueB.

7.3.4. OTnagka CKpMnTOB

Ecnin gnmHa ckpunTa cocraBideT 0oJsiee HMATHA CTPOK (He CUM-
Tasi KOMMEHTApPUM), TO TAKOM CKPUIT PEIKO BBLIMOJHAETCA Cpasy,
TaK KaK comep:KuT omunbku. IlosTromMy, Kak u siobas apyras mpo-
rpamMmMa, OH Hy:KJaeTcsd B OTJIafKe. B mpoilecce oTJIafKU He TOJb-
KO BBIABJISIIOTCS M HMCIIPABJISIOTCS OIMMOKY IIPOrpaMMHUPOBAHUA,
HO ¥, BO3MOJKHO, KOPPEKTHPYIOTCA (PYHKI[MU, BBLIMOJHIEMBIE
ckpunroM. Huike uaararoTcsi HEKOTOPbIe OCOOEHHOCTH OTJIaLKHU
CKPHUIITOB, KOTOPbI€ PEKOMEHIYeTCA YUUTHLIBATD IIPY BBITTOJTHEHUT
3aJaH1sS KOHTPOJBLHOU PabOTHI.

1. PekoMeHIyeTCA cHaUaJa 3alMCcaTh IPEAIIOIaraeMblii TEKCT
cKkpumnTa Ha Oymare. [lanee cienyeT BBIMOJHATH IIEPEHOC 3TOTO
TeKcTa B (pailjI-CKPUIIT IO YACTAM, IIOCTEIIEHHO HapaIlusasa pado-
TAIOIIYI0 YaCTh CKPUIITA.

2. PexoMmengyercss pacmojiaraTh BCIOMOTaTedbHBbIe (haliabl,
HCIIOJIb3yeMble I pasMeIlleHrus BpeMeHHOM nHGOpPMAaIlil caMo-
0 CKpUITa, BHE TOTO KaTajiora, KOTOPBIA HEOOXOAUM IJIs IIPO-
BePKHU Pab0TOCIIOCOOHOCTH CKPUITA. IIpUUMHON 9TOr0 ABIAIOTCSA
IIOMeX Y IIOBTOPHBIM 3aITyCKaM CKPHUIITA, 00YCJIOBJIEHHbIE HATAIN-
eM JaHHBIX BCIIOMOTaTeJbHBIX (PaitsoB. Bo3aMOKHBEIM MECTOM pas-
MellleHusT 9TuX (aiijioB SBIAETCA KaTajor, POAUTENbCKUI II0
OTHOIIIEHHUIO K paccMaTpuBaeMoMy. IIpuMep MMeHU BCIIOMOIaTe /Ib-
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Horo (paitna: ../vl.

3. lus BBIBOZA B IIpOIlecce OTJIAAKM IIPOMErKYTOUHBIX 3HAUe-
HUM TepeMeHHBIX CJIeIyeT BPeMeHHO IIOMECTUTb B TeKCT CKPHII-
Ta MOHOJHUTEJIbHEIE ommepaTopbl echo. Ecim Tpebyercsa BBITIOJI-
HATH AaHAJIN3 MePEeMEeHHBLIX CKPHUIITA IIOCJe ero 3aBepIIeHus, TO
CKPHUIT cjJenyeT BBITIOJHUTH B TerkyineMm Shell. IIpumep Takoro
3aIyCcKa CKPUIITA:

$ . scriptl filel file2
Eciu MBI 3allyCcTUM CKPUIT APYTHUM CIIOCO00M, HaIpuMep
$ . /scriptl filel file2,

TO IJis BBITIOJHEHUS CKpumra Oymaer samyimeH cBoii shell, mepe-
MeHHEIe KOTOporo B TexkyineM shell me ompemesneHbl.

4. Tlpu monmyueHNU B CKPUIITEe KOMaHIHOro (aitia sed muorma
Tpedyercs «9KPaHNPOBAHNE» CIeINAIbHBIX CUMBOJIOB. B, \ , *, 2.
7151 3TOTO «9KPAaHUPYEMBII» CUMBOJI IIPEBAPSIETCI CUMBOJIOM «\>.

7.3.5. 3apaHue

TpebyeTca paspadOTATh CKPUNT, BBIMOJHAOINN OelCTBUSI,
COOTBETCTBYIOIIME BallleMy BapuauTy. IIpm sToMm o0s3aTelbHO
HaJIM4YKe B CKPUIITE BBOAHBIX KOMMEHTAPUEB.

ITomyuenHBIN (DaI-CKPUIIT ITOCHLIAETCS IIPEII0AABATEIO B JIeK-
TPOHHOM BHJE II0 3JIEKTPOHHO# mourte. IIpegBapuTebHO TaHHBIH
daiin caemyer HaiTU B (halJIOBOU CTPYKTYpE OIEPAI[MOHHONA CHC-
rembl Windows (B mogzepeBe ¢ KOpHEM Cygwin) M CKOIIMPOBATH
ero OTTyIa Ha IUCKETY.

BapuaHTbl nabopatopHon pab6oTbi Ne 2

1. Bo Bcex (aiinax, pacHoJOKeHHBIX B 3aJaHHOM IIO[AepeBe,
MIPOM3BECTH B3aUMHYIO 3aMeHy JBYX 3aJaHHBIX CUMBOJIOB. IloJry-
yeHHBIe (DallJIbl IIepernMeHOBaTh, J00ABUB B KOHIE MMeHH (daiiia
00a 3aZlaHHBIX CHMBOJIA, a TaKKe OTCOPTHUPOBATH CTPOKHU (haiiioB
B JeKcorpaduueckoM mopsanke (T.e. mo andaBUTy).

Npumeuanne. VMsa KaTajora — KODHSA IIOZAJZepeBa, a TaKiKe
00a 3aJaHHBIX CHUMBOJIA JOJKHBI BBOIUTHCA C KOMAHAHOM CTPOKHU
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B KauecTBe IIapaMeTPOB CKPHUIITA.

2. Bo Bcex (aiinax, pacImoyIO:KeHHBIX B 3aJaHHOM IIOAJepPeBe,
IIPOU3BECTH YHUUTOMKEHHE CTPOKU C 3aJaHHLIM HOMEPOM, €CJIH
IUIMHA 3TOM CTPOKM IPEBBIIIAET 3aJaHHOE KOJHUYECTBO CJIOB.

NpumMeuanne . MM KaTajora — KOPHs HOAgepeBa, HOMEP CTPO-
KM, a TakiKe IpefejbHAs AJNHA CTPOKU JOJKHBI BBOSUTHCS C
KOMAaH/IHOM CTPOKY B KAauecTBe IapaMeTPOB CKPUIITA.

3. Kaxxayo Nn-10 CTPOKY OZHOTO 3afaHHOro aiija JOmMUcaTh
B KauecTBe COAEPyKIMOro APYroro 3aganuoro (aiiua.

Npumeuanne. O6a mMeHu (HaijioB, a TaKIKe UMUCJIO N TOJIK-
HBEI BBOJHUTHCS C KOMAHJHOM CTPOKM B KAauecTBe IIapaMeTpPOB
CKPHUIITA.

4. B zagmanmoM (paiijie YHUUTOKHUTD KAKIYI0O HEUETHYIO CTPOKY.
Npumeuanne. MMsa ¢aitsa MOMKHO BBOAUTHCSI C KOMAaHIHOMU
CTPOKH B KauecTBe ITapaMeTpa CKPUIITA.

5. B 3amangHOM (haiijie YHUUTORKUTL KAMKIYIO UETHYIO CTPOKY.
Npumeuanne. MMmsa ¢aitsa MOMKHO BBOAUTHCSI C KOMAaHIHOMU
CTPOKH B KauecTBe ITapaMeTpa CKPUIITA.

6. IlepeumeHoBaTh Bce (aiijabl ¥ HMOAKATAJIOTH, PACIIOJIOMKEH-
HBIE B 3aJaHHOM KaTaJjore, Tak, 4TO OAUH 3aJaHHLII CUMBOJI IMe-
Hu (hairina (DogKaTaora) 3aMeHsAEeTCSA Ha APYTroil 3aJaHHBINA CHUM-
BOJL.

Npumeuanne . IMa KaTajsiora, a Takke o0a 3aJaHHBIX CUMBO-
JIa JOJIXKHBI BBOJUTHCA C KOMAHIHON CTPOKM B KauecTBe IIapaMeT-
POB CKpHIITA.

7. Becem TexcTOBBIM (paiiyaM, PaCHOJIO:KEHHBIM B 3aJaHHOM
KaraJjiore, JaTh 3ar0JIOBOK, COCTOSIIUI 13 OLHOT0 3aJaHHOTO CJIO-
Ba (3aroJIOBOK — IiepBasA CTPOKa (aiiia).

NMpumeuanme. MmsaA Karajora, a TakKiKe 3arojOBOK TOJIK-
HBI BBOAHUTHCA C KOMAaHAHONM CTPOKM B KauecTBe IapaMeTpoB
CKPHUIITA.

8. B zajmamHOM KaTajiore HAliTH TEeKCTOBBIN (paiija ¢ HauMeHb-
IIIMM KOJIMUYECTBOM cjioB. Ha sKpaH BLIBECTH COLEPKMMOE JAaHHO-
ro ¢aiia ¢ MPOHYMEPOBAHHLIMY CTPOKAMMU.

Npumeuanne. VMsaA KaTajora HOJKHO BBOJUTHCA C KOMAaHI-
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HOI CTPOKM B KadecTBe IlapaMeTpa CKPUIITA.

9. B 3aganHOM KaTajore HaliTH TEeKCTOBBIH (haili ¢ HambOOJIb-
MM KOJIMUYECTBOM cJioB. Ha sKpaH BLIBECTH COLEPKMMOE JAaHHO-
ro ¢aiiaa ¢ IPOHYMEPOBAHHLIMY CTPOKAMMU.

Npumeuanne. VMsaA KaTajora HOJKHO BBOJUTHCA C KOMAaHI-
HOM CTPOKM B KauecTBe IIapaMeTpa CKPUIITA.

10. B 3aganzom noagepese (paiiaoBoii CTPYKTYPRI BO Beex (pati-
JlaX, COIEep:KaIlluX B CBOEM MMEHH! 3aJaHHYI0 KOMOMHAIINIO CHM-
BOJIOB, IIPOM3BECTH YHUUTOKEeHIEe 3aJaHHOT0 YK CJIa II€PBBIX CTPOK.

Npumeuanne. VMsaA KaTajora, SIBJASAIOIIErOCsS KOPHEM IIOAIe-
peBa, a Tak’Ke 3aJaHHAA KOMOMHAIIMSA CUMBOJIOB 1 YMCJIO YHUUTO-
’KaeMbIX CTPOK JOJIKHBI BBOAUTHCA C KOMAHAHOIN CTPOKU B Kaue-
CTBe ITapaMeTPOB CKPUIITA.

11. Kaxxgomy TekcToBOMY (Ppaiiy, HAXOOAIIUMYCS B 3aJaHHOM
KaraJjiore, JaTh 3aroJIOBOK M3 IBYX CJIOB (3aroJiOBOK — mepBas
cTpoka (aiia).

Npumeuanne. VMsa KaTajiora, a Tak:Ke CJIOBa 3aroJioBKa JOJI-
JKHBI BBOAUTHCA C KOMAaHIHOUN CTPOKM B KauecTBe IIapaMeTpOB
CKPHUIITA.

12. Ha sxpan BeIBeCTH HOMePa CTPOK 3aJaHHoro gaiia, KOTo-
pble comep:KaT 3aJaHHYI0 KOMOMHAIINIO CUMBOJIOB.

Npumeuanne. Mma daiina, a TakKe KOMOMHAIIUS CHMBOJIOB
IOJIKHBI BBOJUTHCSA C KOMAHAHOIN CTPOKM B KaUeCTBe ITapaMeTpPOB
CKPHUIITA.

13. [Ina samanHOoro (haitsa mpomsBecTu A00ABJIEHUE TEKCTA,
BBEJEHHOI'0 C KJIABUATYPHI II0 3aIIPOCY CKPHUIITA, IIOCJE CTPOKHU C
3aJaHHLEIM HOMEPOM.

Npumeuanne. MMa daiina, a TakKe HOMED CTPOKU AOJKHBI
BBOJHUTLCSA B KAUeCTBE IIapAMETPOB CKPHUIITA.

14. Ina saganHoro (haiijia MPOM3BECTH 3aMEHY HeIPepPhIBHOM
IIOCJIe[OBATEILHOCTH CTPOK (haiijia TeKCTOM, BBEIEHHBLIM C KJIaBU-
aTypsl 110 3aIIPOCy CKPHUIITA.

Npumeuanne . MMma daiisa, a TakKe HOMeEpA IIePBOM U IOCJIe-
OHell 3aMeHseMOU CTPOK OOJKHBI BBOAUTHCSI B KauecTBe Iapa-
METPOB CKPHUIITA.

15. B zagmamHoM (haiisie IPOM3BECTH IIePeMeHy MeCTaMU ABYX
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CTPOK C 3aJlaHHBIMH HOMEDPaMMU.

Npmmeuanme . M daiiza m HOMepa CTPOK AOJMKHBI BBOAUTHCA
B KauecTBe IIapaMeTpPOB CKpHUNTa. [I[pyueM HOMEpa CTPOK MOJIMK-
HbI BBOAUTHCA B MOPSIIKE BO3PACTAHUA.

16. B zagammoMm Qaiije Mpou3BeCTH YHUUTOKEHNE CTPOK C 3a-
JaHHLIMY HOMEPaMMU.

Npumeuanne . ma ¢aiia 1 HOMepa CTPOK AOJYKHBI BBOAUTh-
csl B KauecTBe ITapamMeTpoB ckpunra. [IprnueM HOMepa CTPOK HOJI-
’KHBI BBOAUTLCS B MOPSAAKe yObIBaHUA.

17. Ons sagangHOro (haiija mo KeJaHuio0 M0Jb30BaTE BBIIOJI-
HUTDH OJHO M3 AeHCTBUI: 1) YHUUTOMKeHNe CTPOKH (haiija ¢ 3agaH-
HBIM HOMEpPOM; 2) mo0aBJjieHHEe CTPOKM TEKCTa, BBEIEHHOTO C KJIa-
BHATYPHI, B (paiia mepes CTPOKOU ¢ 3aJaHHLIM HOMEPOM.

NpuMeuanne . 3a UCKJIOUEHHEM MMeHH Qaiijia, KOTOPOe BBO-
OUTCS B KauecTBe IapaMeTpa CKPUIITA, OCTAJIbHAS MH(OPMAIMUI
IOJIXKHA BBOAUTHLCA C KJIABHATYPHI II0 3aIIPpOCAM CKPHUIITA.

18. Jlyia Kaskaoro u3 3aJaHHBIX (haijoB IO JKEeJAHUIO HTOJIb30-
BaTeJIA BHIMOJHUTD OTHO U3 AeHCTBUM: 1) COPTUPOBKY CTPOK (aii-
Jia B JieKcorparuecKoM IMOpAAKe; 2) 3aMeHy OJHOI ITOCJeoBa-
TEJILHOCTH CHMBOJIOB Ha IPYTYIO.

Npumeuanne . ImeHa (aityioB JOMKHBI BBOJUTHCA B KAaUeCTBE
mapamMeTpoB ckpumra. IlociemoBaTeIbHOCTH CUMBOJIOB TOJIMKHBI
BBOJUTHCA C KJIABHATYPHI 110 3alIPOCY CKPUIITA.

19. Jlnsa 3agaHHBIX (DAiJIOB BBITIOJHUTH 3aMEHY CTPOKHU C 3a-
JaHHBIM HOMEPOM Ha JPYTYIO CTPOKY.

Npumeuanne. Homep CTPOKU, HOBOE COAEP:KMMOE CTPOKH, a
TaK:Ke mMeHa (PaiyioB HOJKHBI BBOAUTHCA B KauecTBe IlapaMeT-
poB ckpumra. [IpyuemM HOBasi CTPOKA COAEP:KUT IEePBOHAUAJIBHO
BMECTO CMBOJIA «IIPO0EJI» CHMBOJ «_ .

20. Ina sagamHoro (haiiyia IO KeJaHUIO IIOJH30BATEJSA IIPO-
M3BeCTH A00aBJIeHNE HOBOM CTPOKM HJIM IIepe] CTPOKo# (daiinma
C 3aJaHHBIM HOMEPOM, MJIU TIOCJIEe STOM CTPOKH.

Npumeuanne . ma daiiza, HOMep CTPOKM, a TaKMKe COTEPIKU-
MO€ HOBOW CTPOKM MOJIXKHBI BBOIUTHCA B KauecTBe IapaMeTpPOB
ckpunra. I[Ipuuem HOBasi CTPOKA COAEP:KUT II€PBOHAYAIBHO BMeC-
TO CMBOJIA «IIPO0E» CHMBOJ «~>.
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8.1. 3apaum nabopaTtopHoOro Kypca

B oTimume or KpaTKoOro JabopaTOPHOTO Kypca, JaHHBIN J1abo-
PaTOpHBIN Kypc IpegHA3HAUYEH JJIS BBHIIOJHEHUSA B Cpelie peaib-
Hoit UNIX, ycraHoBIeHHOI B yueOHOM Kjaacce. IIpu sTom JToKaIb-
Hasf CeTb, 00 BEAMHAIONIASA KOMIIBIOTEPHI KJIAaCCa, MOMKET HaXOAUTHCA
IIoJ yIpaBJjeHueM Jio0oii cereBoit OC, moamep:KuUBaIOIeil IPoTo-
KoJbl ¢Ba3u ¢ UNIX-cucreMoil, BEIIIOJIHAEMOM HA OJHOM M3 KOM-
IILIOTEPOB KJacca uju BHe ero. IIpm oTcyTcTBMM TaKoro KJjacca
IOMyCKaeTcs BLIMOJHeHMe JIabopaTOPHBIX padoT B cpele JOKAb-
HBIX UNIX-cucrem.

Ilo TemaTuke maHHBIE JaOOpPATOPHBIE PAOOTHI MOYKHO Pa30UTH
Ha [OBe TPYIIbI, Pa3JUUYHBIE MEXKIY CO0OM IO pelaeMbIM 3ama-
yaMm. B mepBoii rpynme (pa6orsr Ne 1—4) perraerca 3agaua ooyue-
HUSA CTYJEeHTOB HABBIKAM WHCIIOJb30BAHUSA KOMAHIHOTO A3BLIKA
UNIX, To ects a3b1ka shell. Bo BTopoit rpynme (padotrsr Ne 5—9)
pelraeTcs 3ajaua nsyueHus cucreMHbBIX BbI30oBOB UNIX, a Takike
KCIIOJIb30BAHUS STUX BHISOBOB B CBOMX IporpaMmax. IIpm sTom
3aMeTHM, UTO, B OTJIMUYKE OT TEOPETUUYECKOM YacT! JAHHOTO II0CO-
O0usdA, B JaHHBIX paboTax MCIOJB3YIOTCA HE YIPOIIEeHHBIE (POPMBI
3aICH CUCTEMHBIX BBIBOBOB, a peajbHble (DOPMBI, NCIIOJIB3yeMbIe
IIpY HAaOMCAHWHU IporpaMM Ha a3bike CH.

8.2. NabopaTtopHasa paborta Ne 1.
NMepBoHavyanbHoe 3HakomcTBO ¢ UNIX

Ilenbio HacTosAIIel JabOPATOPHOM PABOTHI SABJAETCA MOJTyUe-
HIe HaYaJbHBIX HaBBIKOB paboThl B cpege UNIX: 1) Bxox B cuc-
TeMy; 2) 3HAKOMCTBO C TEKCTOBBIM pefgakTopoM ed; 3) mpumeHe-
Hue KomaHn shell gma pabotwer ¢ daitmamu; 4) pabora B cpene
Midnight Commander.
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8.2.1. MoproTtoBKa K BbIMOSIHEHUIO PaboOThbI

Ilepen BBIIOJIHEHMEM TaHHONM Pa0OTBI 00s3aTEIbHO CJIEeTyeT
U3YUYUTH CJAENYIOIINE BOIIPOCHl 13 TEOPETUYECKOU YaCTH IIOCOOMSI:

1) yopaBJyieHHe OOCTYIOM IIOJB30BaTeNsA B cucTteMy (moj-
pasa. 3.1) — TOHATHA MMEH! HOJb30BATENSI U HaPOJId; IICEBIO-
TePMUHAJ;

2) daiiapl ¢ TOUYKU 3PEeHUA MoJIb3oBareid (mogpass. 1.2) — mo-
HaTue (aiinza; mpoctoe uMsa aiyia; Katajaoru; (pamoBas CTPYK-
Typa CHCTEMBI, TeKYIINI KaTaJoT, OTHOCUTEJIbHOe U abCOJI0OTHOE
uMeHa (aiiia;

3) npocteie komauab! Shell (yTuauTer) s paboTs ¢ daitioBoit
crpykTypoii (. 1.3.2) — pwd; Is; cd; mkdir; rmdir; rm ¢ ¢prarom
—r; cp ¢ ¢arom —r;

4) mpoctrie KomaHAb! Shell (yruauTer) aisa paboTsl ¢ daitiamMmu
(m. 1.3.3, m. 1.3.4) — cat; cp; mv; rm;

5) ynporeHue nmoab3oBaTesabcKkoro narepdeiica (m. 1.3.6);

6) cupaBouHas Komauga man (m. 1.3.5).

B mporrecce nsyueHuns mepeurcIeHHBIX BOIIPOCOB 00sI3aTEIbHO
cJiefyeT BBIIOJHUTH IIPUMEPHI, IIPUBeleHHbIe B mocobuu. Heko-
TOpBIE U3 TAaHHBIX IIPUMEPOB TPEOYIOT IIPEeABapPUTEIHLHOTO CO3a-
HUA BCIIOMOTATeJbHBIX TEKCTOBBIX (haitjaoB u (MaU) KaTaJoOTOB.
st 5TOr0 MOYKHO MCIIOJIB30BaTh KOMaHABI cat u mkdir.

8.2.2. Bxoa B cuctemy U BbiXog U3 Hee

IIpuz paboTe ¢ MHOTOIIOJB30BATEJIBCKOM CHCTEMOU, KaKOBOM
asaserca UNIX, xaXaplii m0OIb30BATEIbh MMEET CBOM YHUKAIb-
HBIN UAeHTU(GUKATOP — UMA MoJb3oBaTesa. s usbesxaHusa uc-
MIOJIb30BAHUSA €r0 APYTUM JIHUIIOM KaKIblil I0Jb30BATeIb MOKET
MMeThb IIapoJb II0Jb30BATEJI.

Nmsa monb3oBaTess — CHUMBOJIbHASA CTpoka. Hampumep, oHO
MOJKeT BKJIIOUaTh (0OMHOBPEMEHHO) Ballly (GaMUIUI0, UM U OTUe-
cTBO. J[pyroii BapmaHT — MM COAEPKUT HOMEDP CTYIeHUYECKOM

TPYIIBI ¥ MHUIIMAJBI IOJIB30BaTe sA. B r000M cryuae MM mOJIbB30-
BaTeJA JOJMKHO OBITH COTJIACOBAHO C aAMUHUCTPATOPOM CHCTEMBI,
KOTOPBIA PETUCTPUPYET €r0 B «KYPHAJIe» CHUCTEMBI.



8. Kypc nabopamophbix pabom Né 2 267

Pa6ora ¢ BC, ma koropoit ycranoBiaedr UNIX, maunmaercsa c
BKJIIOUEHUS TepMUHAJa. B KauecTBe TepMUHAIA MOMKET KUCIIOJb-
30BaThCA COBOKYIIHOCTH SKPaHa M KJIABUATYPHI WM AaKe Ilejas
nepudepuitnags OBM. B smoboM ciyuae Ha sKpaHe HOSBJISIETCS
coobmenme UNIX — login, B oTBeT Ha KOTOpOE CJIeAyeT BBECTH
UMSA II0Jb30BaTEIA.

IIpumep BBOIA MMEHHU, 3aPETUCTPUPOBAHHOTO B CHCTEMe
UNIX — login:

none3. — vlad <Enter>

UNIX )

CumBoa $ ects npuriarmteane UNIX k BBoxy xKomauasl. Ero
MOSIBJIEHIE HA SKPaHe TOBOPUT 00 YCIEIIIHOM BXOME€ B CHCTEMY.

IIpumep BBOZA UMEHH, HEe 3aPETUCTPUPOBAHHOTO B CHCTEMe

UNIX — login:
nonb3. — vlid <Enter>
UNIX — passwd:

CanoBo passwd o3nauaeT mpochk0y BBeCTU mapoJb. MosKeT mo-
KasaTbCsA CTPAHHBIM, UTO B OTBET HA HEIPAaBUJILHOE UM IOJIb30-
Batesnsa UNIX BeIBoguT Takyio mpock0y. [leso B ToM, UTO TaKUM
00pas3oM cucTeMa CKPBIBAET OT JIMIlA, MCIIOJIb3YIOIEero HeBepHoe
uMsA, caM (paKT TAKOTO HCII0Jb30BaHUA. I10aTOMYy BMECTO TOIO
YTOOBI yraAblBaTh IPaBUJIbLHOE MM, JaHHOe JIUIO0 OymeT 3aHu-
MaThCs yragblBaHUEM IIapoJisi, UYTO 3aBeIOMO Oe3Ha[e:KHO, TaK
KakKk BBOJ J000TO MapoJisi IpUBeAeT K IMOBTOPEHHWIO BHIBOAA Ha
BKpaH coobirerHusa «login».

IIpumenenue maposas — gesio obpoBoabHoe. Ho ecaiu BBI X0-
TUTE, YTOOBI HUKTO (MU MOYTH HUKTO) B OyAyIIeM He PaspyIu
pesyJbTaT Bailieil paboThI MK He BOCIIOJIb30BaJICA ObI UM 0e3 Ba-
IIero paspelieHus, 6e3 mapoas He oboiiTuch. Ilapoab moab3oBa-
TeJIA PETUCTPUPYETCS B CUCTEeMe He afMUHUCTPATOPOM, a CAMUM
II0JIb30BaTEJIEeM C IIOMOIIBI0 KOMaHALI passwd.

IIpumep

UNIX — %

none3. — passwd <Enter>

UNIX — Changing password for vlad
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New password:
r10/1b3. — dracon <Enter>
UNIX — Retype new password:
r10/1b3. — dracon <Enter>
UNIX - $

HabGop maposss mpousBOAUTCSA HOJH30BATEIEM <BCJIEIYIO» —
0e3 oroOpaskeHns HaOMpaeMbIX Ha KJaBUAType CUMBOJIOB Ha 9K-
paHe. 9TO MO3BOJAET N30EKATh KIOACMATPUBAHIE» TAPOJIA.

TpebGoBaHuA K maposito: 1) eciam AJis HaANIKUCAHUSA TapPOJA
HCIOJB3YIOTCA 00BIUHEIE aJI(PaBUTHO-ITU(POBLIE CUMBOJIBI, €T0 IJIN-
Ha J0JI’KHa OBITH He MeHee 6 CHMBOJIOB (B IpUMepe MapoJib II0JIb30-
BaTesiA dracon oTBevyaeT 3TOMY TPeOOBAHMIO); 2) IIPU MCIIOJIB30Ba-
HUU CIeNUaJbHBIX M YMIPABJAIINX CHMBOJOB JONyCKaeTcsd
MeHbIIasd AJWHA IapoJis.

Ecsiu maposib oTBeuaeT X0Ts ObI OMHOMY M3 IPHUBEIEHHBIX IBYX
tpedboBaHu, UNIX BBIBOAZUT IPOCHLOY HOBTOPUTH BBOJ HOBOTO
napoJia (¢ meapio n3dexaHua omuOKY Ipu Habope nmaposisa). Uua-
ye UNIX BbeIBezmer coobOmienne: «Please use a longer password»
(«IlosxasryiicTa, BBeAUTE IJIUHHBIN ITApOJIb»).

ITocye Toro Kak mapoJib 3aperucTPUPOBaH, OH OyIeT 3ammpariu-
BaThCS BCAKUIU pas, KOraa Bhl Oy/eTe BXOAUTH B CUCTEMY.

IIpumep

UNIX — login:

nons3. — vlad <Enter>

UNIX — passwd:

none3. — dracon <Enter>
UNIX )

Ecau BBl 3a0ymere mapojb, TO HE CMOXKETe BOUTHU B CHUCTEMY
0e3 momoIu agMuHMUCTpaTopa. OH ymamuT Ipe:KHUH Mapojb, a
3aTeM BBl 3aPETrUCTPUPYETe B CHCTEME HOBBIHA IIAapOJb. 3aMeHy
IapoJid MOMKET BBIMIOJHUTL W CaM II0Jb30BATEIb MPHU YCJIOBUH,
YTO IPEeKHUM ITapoJib UM He 3a0BIT. J[JIf 3TOr0 BHOBB MCIIOJIB3YET-
cs1 KoMaHza passwd.

ITpumep

UNIX — %
nonb3. — passwd <Enter>
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UNIX — Changing password for viad
Old password:
nonb3. — dracon <Enter>

UNIX — New password:
nonb3. — dracon7 <Enter>
UNIX — Retype new password:
nonb3. — dracon7 <Enter>
UNIX )

3aperucTpupyiTe cBoe MMS MHOJb30BATEJS Y aIMHHKICTPATO-
pa UNIX-cucrembl. BoImomHNTE BXOM B CICTEMY 1 YCTAHOBKY IIa-
poJid.

Npumeuanne. [lomycTum, UTO IOCJEe BKJIIYEHUA TepMUHAJIA
BBI OKa3bIBaeTech He B cpege UNIX, a B cpeze Ipyroii omeparmoH-
HOII cuCTeMBbI, To3BoJIsiomnIeir ceassiBaThea ¢ UNIX. Torga mpesx-
e ueM BBeCTH KOMaHABI mo Bxoay B UNIX, HeoOXoamuMo BOUTH B
HUCXOJHYIO OIEPAIlMOHHYIO CHCTEMY, a 3aT€M BBECTH ee KOMAaHIY
o 3aIlycKy «repMuHanaa» B cpege UNIX. IIpu sTom mox «repmu-
HaAJIOM» ITIOHMMAETCA He allapaTHOe YCTPOMCTBO, a IMCEeBIOTEPMU-
HaJ — OPOrpPaMMHBII mporiecc, cBsasamHbiir ¢ UNIX.

Hampumep, ecau BaIll TepMUHAT HAXOAUTCSA B JIOKAJTBHOMN CETH,
yIpaBJseMou onepamuonuoi cucremoii Novell Net Ware, To Bbl
CHAuYaJja BXOAUTE B ATY CUCTEMY IIOJ CBOUM JIOTMUECKUM MMEHEM,
KOTOpOe 3aperucTPUPOBAHO B ATOI JIOKaILHOI cetu. Ilocie aToro
caenyer HabpaTh Komamay Kermit, xoropas OCyIIIeCTBJISET 3a-
IIyCK IIPOrPaMMHOTO IIpoIiecca, uMmuTupyoiIiero repmuaag UNIX,
IIPUYEeM B OTBET HA 3aIIPOC ATOM IIPOTPAMMBI CJIeIyEeT BBECTH MAeH-
tudurarop ucnonabldyemoir UNIX-cucremsr. [lamee Kermit obpa-
tutcsa K UNIX Ttak, Kak OyaTo peub UAET O BKJIIUEHUHN peabHO-
ro tepmuHasa. B orBer UNIX mepemact B Kermit Bepcuio
UNIX-cucremsr u Homep TepMmuHasa UNIX . lamee Kermit BbI-
BOAUT 9TU JaHHBIE Ha DKPaH.

Curyarus yCcJIOKHSAETCSA TeM, UTO CeTeBasd OIEPAIlMOHHAS CHC-
rema Novell Net Ware npezacrasiasierT co00ii HaJCTPOUKY HaAZ APY-
roii cucremoii, Hanpumep Hag MS-DOS. B sTom cayuae moaro-
ToBKa K 3amycKky UNIX Mo:keT BBITJIALETh CAEIYIOMINM 00pa3oM:

MS-DOS — n:\

nonb3. — Kermit
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Kermit — [N\]IMS-Kermit>

r10/163. — telnet dark.tusur.ru

UNIX — FreeBSD/:386(dark.tusur.ru)(ftyp0)
UNIX — login:

Bormpoc o B3auMogeiicTBUY Pa3JUYHBIX OMEPAIlMOHHBIX CHCTEM
BecbMa MHTEPEeceH, HO cefiuac Hac MHTEPeCcyIoT JIUIIh ero TeXHU-
YyecKHe acCIeKThI.

Buxon ms cucTemsi. 11pu 3aBepIllIeHNN ceaHca PaboThl HE0OXO0-
aumo coobruThk 00 aTom UNIX romangoit <Ctrl>&<D> (ogHO-
BpeMeHHOe HaskaTue KiaaBum<Ctrl> u <D>).

IIpumep
UNIX )

nonb3. — <CtrI>&<D>
UNIX — login:

Hpyroii crtocob Beixoma n3 UNIX — ucmosrb3oBanme KOMaHIbI
exit.
BriiiguTe u3 cucTeMbl, a 3aTe€M OIATH BOUAUTE B Hee.

8.2.3. TekcTtoBbIN pepakTop ed

Ilomo6HO TekcToBOMY pemakTopy Sed (cm. m. 7.3.2), pemakTop
ed TaKk:Ke OPHEHTHPOBAH Ha MMOCTPOYHOE PeJaKTUPOBaHIE TEKCTO-
Boii mu(opmManuu. IIpu sTOM IIOA CTPOKOII IMOHMMAETCS TEKCT,
BBEIEHHBIN N0 Ha)KaTud Kjasumu <Enter>. Ho B oriamume or
sed OH IOJIyYaeT IIPU CBOEM BBI30Be KOMAHILI He ITaKeTaMu, a II0
OJTHOI.

3amyck pegaKTopa BBHITIOJNHAETCS KOMaHIoM ed ¢ mapamMeTpoM,
B KauecTBe KOTOPOTO BHICTYIAeT MMs PeIaKTHPYyeMOT0 TEeKCTOBO-
ro ¢aitna. Taxk Kax ed BecbMa cTaphlil pefakTop, TO IPOCTOE MMS
(daiina He HOJIKHO UMETh AJIuHY O0ojee 14 cumBosoB. Ilpu aTom,
Kak u B Jo6oii komauge UNIX, komauga ed oraessercsa oT mapa-
MeTpa OAHUM WU HEeCKOJbKUMU HPOoOeaMu.

IIpumep

UNIX - $
nonb3. — ed letter<Enter>
ed — ?letter
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B manmom mpumepe daitn letter HOBBIN, 1 B HEM ellle HUUETO
HeT. IlosTOMYy B OTBETHOM COOOINEHUM PefaKTOopa IIPUCYTCTBYET
cuMBOJI «?». Ecau ObI MBI 3a1aJI11 UM YaKe CYIIeCTBYIOIero (ati-
Jga, To ed coobiui Obl AIWHY pegaxkTupyeMoro daiiia B OaiiTax.
IIpu sToM mociemHsAs CTPOKA Morja Obl BBITJISAETH, HAIpUMeD,
TaK:

ed —» 1234
HomycTuMm mmoKa, 4To MBI CO3aJIM HOBBIH (IrycToit) daiin. [ia

TOTO UTOOBLI ITIOMECTUTL B HETO TEKCT, HeOOXOAMMO TEepeiTH B pe-
KM mobaBiieHHs. ITO AesaeTcs KOMAHAON a pemaxkTopa.

IIpumep
nosb3. — a<Enter>
ed — OTBEeTa HET, Nepexos Ha HOBYHO CTPOKY

nosb3. — This is atest to see if | am<Enter>
entering text in the file “letter“.<Enter>
Once | have completed it | shall find<Enter>
that | have created 4 new lines of data<Enter>
. <Enter>

OO0paTuTe BHUMAaHIE HAa TOUKY B mocjegHel cTpoke. OHA mIpes-
CTaBJIAET CO0OM KOMaHAY BBIXOAA M3 perkuma mobaBieHud. py-
roro crocoba BBIXOZA 13 3TOTO PEKMMa HET, TaK KaK TOJBKO OJU-
HOYHAs TOYKa B CTPOKe OyJeT BOCIPUHATA PEeIaKTOPOM Kak
KOMaHZia, a He KaK YacTh BBOAUMOTO TEKCTA.

ITocse Toro Kak TekcT (paitia HaOpaH, ero MOKHO BEIBOJUTDL Ha
PKpaH ¥ pemakTupoBaTh. Il BBIBOAa (haiijla MCIOJB3YyeTCSA
KOMaHzAa P pexakTopa. BriBoj daiisia MOKHO BBIIOJHATH IIOCT-
POUYHO MJM B BHUJE T'PYHIBLI CTPOK. J[Jig IIOCTPOUYHOrO BHIBOZA
pemaxTopy IepemaeTcsa HOMepP HepBoil TpedyeMoii CTPOKI, B OTBET
Ha yTo ed BBIBOAUT TEKCT 3TOM CTPOKM Ha sKpaH. Ilajee BHIBOZ
Kak oM clIemyIoIeil CTPOKHU (pailjia mpeaBapsaeTca HasKaTieM KJa-
Bumu <Enter>.

IIpumep
nonb3. — lp<Enter>
ed — This is atest to seeif | am

nosnp3. — <Enter>
ed — entering text in the file “letter.
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ros1b3. — <Enter>

ed — Once | have completed it | shall find
ros1b3. — <Enter>

ed — that | have created 4 new lines of data
ros1b3. — <Enter>

ed - ?

CuMBOJ «?» 03HAYAET, UTO TEKCT (paiija 3aKOHUMUJICH.

Il BEIBOZA Ha 9KpaH I'PYIILI CTPOK B PeJAaKTOpP HepefaioTcs
OZHOBPEMEHHO HOMEpP IIePBOM M HOMEpP IIocjJemHell BLIBOANMOM
CTPOKHU (paiija, pasmeseHHble 3amnaroii. IIpu sTom myia obo3Haue-
HHUSA IOCJIeIHEN CTPOKM (pailjia MOKHO HCIIOJb30BATE CUMBOJI P .

IIpumep
nones.  — 1,9p<Enter>
ed — This is atest to seeif | am

entering text in the file “letter”.
Once | have completed it | shall find
that | have created 4 new lines of data

I BHITIOMHEHUS pefaKTUpPOBaHuUA (aiina, Bo-IE€pPBHIX, yCTa-
HaBJIUBaeTcsa TpedyemMas mexkyw,as CmpoOKa, a BO-BTOPBIX, BBI-
MOoJIHAeTCA TpedyeMas omepalusa pefaktupoBauus. [[Jid ycTanos-
K1 TpeOyeMoii TeKYIIel CTPOKY MOYKHO MCIIOJb30BATh ITOCTPOUHBIH
BBEIBOJ TeKcTa. [losyunB Ha sKkpame TpeOyeMyIo CTPOKY, CIeayeTr
BBECTHU OAHY M3 KOMAaH] PeJaKTHUPOBAaHUA. & — N00aBJIeHNE TeK-
cTa mocJie TeKYyIell CTPOKU; i — mobaBiieHre TeKCTa mepes TeKy-
el CTPOKOIi; C — 3aMeHa TeKYIIel CTPOKM TEKCTOM HOBOM CTPO-
Ku (cTpok); d — ynmajieHue TeKYIIell CTPOKH.

IIpumep
nosnes. — $p<Enter>
ed — that | have created 4 new lines of data

nosib3. — a<Enter>
I will now enter two new lines of<Enter>
text to see if it is accepted.<Enter>
.<Enter>

Komanga pegakropa $p TpedyeT oT HEro BHIBOAA Ha dKPaH IIOC-
JegHel cTpoku (aiinaa. IlosToMy aABe CTpoKM, HAOpPAHHBIE B IIPU-
Mepe II0JIb30BaTesieM, J00aBJISIOTCS B KOHeI (aiiia.
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IIpumep no6aBIeHUS TEKCTA Ieped TeKYyIIed CTPOKOM

nosb3. — 3p<Enter>

ed — Once | have completed it | shall find

none3. — i<Enter>
I am now inserting two lines of<Enter>
text to demonstrate how it works.<Enter>
.<Enter>

IIpumep 3amMenIeHusI TEKCTa TEKyIIell CTPOKU TEKCTOM APY-
TOM CTPOKH

nonb3. — 3p<Enter>
ed — Once | have completed it | shall find
nosb3. — c<Enter>
After completion, | shall find.<Enter>
.<Enter>

B ganmom mpuMepe TeKyIlas CTPOKA 3aMeHeHA TEeKCTOM OJHOM
ctpoxu. Ha camoMm geje 41CJI0 HOBBIX CTPOK MOKET OBITEH JIIOOBIM.

HpnMep YaajgdeHuda AByX CTPOR

nonb3. — 3p<Enter>

ed — |l am now inserting two lines of
nonb3. — d<Enter>

nonb3. — d<Enter>

OxHOII KOMaHAOH MOKHO YAAJIUTD IEJYI0 TPYINY CTPOK.

IIpumep yoasienusa Bcero cogepskumoro (paiiaa

nonb3. — 1,$d<Enter>

nonb3. — 1,$p<Enter>

ed - ?

Ecau TexcT daiisa mocTaTouHO OOJBINIONH, PEeKOMEHAYeTCs
BBIIIOJNHATh IIPOMEKYTOUHOEe 3almoMuHaHue (aiijia Ha OUCKe,
HCIIONIb3YA KOMaHIy W. BEIIOJIHUB ee, peJakTop BHIBEIET Ha 9K-
paH HOBYIO AJuHY (haiiia.

Brixog us pegaxropa ed B UNIX BBITIOJNHAET KOMaHAA pPegak-
Topa (.

IIpumep

none3. — g<Enter>

UNIX - $
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BrimomHNTE Co3maHMe HOBOT'O TEKCTOBOTO (haityia, a 3aTeM BbIH-
nute u3 pegakTopa B UNIX. [Tamee ckoppeKTupyiiTe aTOT (haii,
I00aBUB HOBEIE CTPOKM B KOHEI[, B HAUAJO U B cepefuHy Qaiiia.
3areM yaaauTe HEKOTOPbIE CTPOKU ¥ IIPOBEPHTE Pe3yJbTATHI pe-
JaKTHUPOBAHUSA C ITIOMOIIBIO BBIBOAA (haiiia Ha 9KpaH.

8.2.4. Pabota B cpege Midnight Commander

1. NpencTaBsieHne Ha BKpaHe (AMIIOBOM CTPYKTYPH. ¥ THU-
quta Midnight Commander npegHasHaueHa AJIA TOTO, UTOOBI IIpe-
mocTaBuTh moJybioBaresio UNIX ymobHbI nHTEep(deiic 1asa ooIe-
HUSA C OaHHOW cucTeMoii. ITo obOecHeumMBaeTCs, BO-IIEPBBIX,
HaTJVIAJHBIM BBIBOJIOM Ha 9KpPaH MHMOpMAaINuu o (GaioBOi CTPYK-
Type cucteMbl. Bo-BTOopeIx, Midnight Commander cyirecTBeHHO
yIIpoIaeT AJis IIoJib3oBaTe i BBoa Komaua UNIX.

Hns Toro urobbl 3anmyctutrs Midnight Commander, mocrarou-
Ho HabOpaTh KoMauagy UNIX mc. HacTo sTy KOMaHIy BKJIIOUAIOT B
KOMAaHIHBIA (haiijl, BLINOJHSIEMEIN IIOCJe 3arpy3KU CUCTEMBI, U
II03TOMY OHA BBIMOJHAETCA aBTOMATHUYECKH.

B sm060oM cayuae B BepXHEHM YaCTH SKpaHA IMOABJIAIOTCA OBE
cepble MaHe I, KaKaasa U3 KOTOPBIX COMEP:KUT IepeueHb (aitios,
«3aperucTPUPOBAHHBLIX» B OJHOM M3 KaTaJoroB (haiJIOBOM CTPYK-
TYPBI CUCTEeMEI. IIp1 9TOM B 3aroJIOBKe KasKAOI IaHeNN YKas3aHo
uMsa xaramgora. Huke pacmoJsiaraercsa komaugaas ctpoka UNIX ¢
OOBIYHEIM ee IIPUTJIAIIIeHNEeM U MepPIIaloIuM KypcopoM. B mocie-
IHell CTPOKe sKpaHa HAXOAUTCA CIHCOK KJjaasuin <F1> — <F10>
C KpaTKuM 00O3HaUeHueM X (PYHKIIUI.

Karamoru, oro0paskaeMble Ha JIEBOI 1 IIPABOM MAaHeJISIX, MOTYT
COBIIaZaTh WJIM HE COBIAAATh, HO B JIOOOM CiIydyae ofHA M3 IaHe-
Jiel, HasbIBaeMas aKTHUBHOI, 0TOOpasKaeT TeKYITUHA KaTajaor. 3a-
TOJIOBOK aKTHUBHOM IIaHEN! BEIAeNsdeTcs OelbIM IBeToM. Kpome
TOT'0, OJJHO M3 NMeH (PaiiJIOB Ha aKTUBHON MaHEJU BBIIEJIEHO IICEB-
IOKypcopoM. B oTimume oT 0OBIYHOTO Kypcopa (OH HaXOAWTCA B
romaHaHO! cTpoke UNIX) nceédoxkypcop reHepupyerca He all-
maparypoi, a mporpamMmoii (B rpadmuecKoM peKmMe 3KpaHa).
IlepekmioueHne aKTUBHOM IMaHeJ W TPOU3BOAUTCS HaMKaTUEM KJa-
BuInu <Tab>.
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IIepemerrienue nceBAOKYypCOpa BHYTPHU AKTHUBHOMN IIaHENN HPO-
M3BOAUTCS C MIOMOIIBIO KJIABUII YIIPABJIEHUS KypCOPOM — BHU3,
BBepPX, BJIeBO, BOpaBo. Haxkarume rkiaasuinu <End> mpuBogut
yCTaHOBKeE IICEBAOKYPCOpa Ha IOCJefHI00, a <Home> — ma mep-
ByIO0 CTPOKY maHesu. llleTyKoM JIeBOM KJABUIIU MBIIIA MOYKHO
YCTaHOBUTH IICEBIOKYPCOP B JIFOOYIO ITO3UITUIO HE TOJIBKO aK TUBHOM,
HO UM coceHel maHenau (IIPOMCXOAWT CMeHA aKTHUBHOHN ITaHEeN).

B obmiem cayuae maHeJ b COAEP:KUT CTPOKM TPEX THUIIOB:

1) cTPOKY «..» , 0003HAUAIONIYIO0 BHIXOJA B «POAUTEIbCKUI Ka-
TaJIOr» JAHHOTO KATaJIora;

2) CTPOKM ¢ MMEHaMU IIOAKAaTaJOoTOB JaHHOT'O KaTajora;

3) cTporku ¢ uMmeHamMu (HaiJIOB JAHHOTO KaTaJora.

B mocienmmeii cTpoke maHenu, KaK MOPABUJIO, 3alMCAHO MMS
BHIZeJIeHHOTO (haiija, ero AJWHA, JaTa U BPEeMs CO3TAHUSA WU
mocjaenHell MOAU(PUKAIINN.

st Toro uTOoOBI IEPEeNTH HA MOAKATAJIOT TeKYIIero Karajora,
JIOCTATOYHO YCTAHOBUTH Ha HETO IICEBAOKYPCOp U HAKaTh <Enter>.
s Bo3BpaTa B POAMTENBCKUII KaTaJoT TPedyeTcss yCTAaHOBUTH
IICeBIOKYPCOP Ha «..» WM HaxkaTh <Enter>. Ilepemerasck momo0-
HBEIM 00pas3oM BBepX-BHUS3 IO (PAiljI0BO CTPYKTYype JOTUUECKOTO
IUCKa, MOKHO CIeaTh TEeKYIIUM JII000H KaTajaor Ha HeM.

IIpekpamernue pa6orer Midnight Commander mpoumcxozuT B
pesyJabTaTe HaxkaTug KjaaBumiu <F10>. B oTBeT HA mMOSIBUBIINIiCA
3aTeM BOIIPOC O HAMEPEHUM IPEKPATUTh PadoTy CiIeAyeT HaKaTh
<Enter>.

2. Komaups misi pabors ¢ pammamm. Midnight Commander
IIPEeIOCTaBJISIET IOJB30BATEII0 KOMaHARI AJs1 paboTsI ¢ (aitaamu,
HaMHOTO 0oJiee ya00HBIE, UeM COOTBETCTBYIoIMe KoMauabl UNIX.
PaccmoTpum ux.

Co3danue kamanoza. JIasi 5TOro AOCTATOYHO YCTAHOBUTH B
3aroJIOBKe aKTHUBHON HaHEIN «POAUTENLCKUI» KaTaJoT IO OTHO-
IIIEHNIO K BHOBB CO37aBa€MOMY KaTaJory, a 3aTeM Ha’KaTh KJIaBU-
my <F7>. Ha sxpame mosSBUTCA AUAJIOTOBOE OKHO C IPUTJIAIIEH-
eM HabpaThb MMSA HOBOTO KaTajiora. B oTBeT cienyer HaOpaTh UMs
KaTaJjora IpPOMMCHBIMY MM CTPOUHBIMU OYKBAMMU M HaXKAaTh KJa-
Buity <Enter>. B pesyjibTaTe Ha aKTUBHOU IIaHEJU ITOSIBUTCS
MM HOBOT'O KaTaJiora.
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Konuposeanue ¢gaiina. dus sToro Tpedbyercss yCTaHOBUTH B 3a-
TOJIOBKE OHOM M3 maHeaell «PpOaUTEeNIbCKUI» KaTaJor M0 OTHOIIIe-
HUI0 K Komupyemomy (aiily, a B 3aroJioBKe APYrol HmaHeaIm —
«POAUTEIBbCKUI» KaTaJIOT 10 OTHOIIIeHUIO K (haitny-kKonuu. [[aree
cJeIyeT YCTAaHOBUTH IICEBAOKYPCOP HA KOMMPYeMbIi (aila 1 Ha-
JKaTh KaaBumry <F5>. Ha sKpaHe mOSBUTCA AHAJIOTOBOE OKHO C
cOOO0IIeHEeM O TOTOBHOCTHY BBIMIOJHUTH KOmWpoBauHue. B orBer
JIOCTAaTOUYHO Ha)KaTh KJjaBuiny <Enter>. (lyna oTMeHBI 5TOH Man
IPYyToil KOMaHIbI caenyeT HaxKaTh <Esc>.) B pesyabrare Ha BTO-
poil maHe U MOABUTCS MMSA CKOIMPOBaHHOTO (haiiia.

s Toro uToOBI co3gaTh Komuio (haitjia B TOM Ke KaTajore,
YTO ¥ MCXOMHBIN (hailyi, HeoOXOAUMO O0ECIIeUUTDh, UTOOBI CTAPBIM
¥ HOBBIH (haitn mMesm pasHble mMeHa. I[JIg aTOro ciaenyer B Ama-
JIOTOBOM OKHe, IIOSIBUBIIIEMCS IIocJe HaxKaTusa <F5>, HabpaTh uMs
daiima-Komuu, a y:K 3aTeM HasKkaTbh <Enter>.

Konmporanme Karangora BBIIIOJNHIETCS aHAJOTMYHO KOIMPOBA-
HUIO0 OOBIYHOTO (paiija JaHHbIX. [Ipyu sTOM KOomupyeTcs Bce Moz Ie-
peBo (aiiaoBoii CTPYKTYPhI, HAUMHAIOIIEECS ¢ JAHHOT'0 KaTaJora.

KomupoBanue HECKOJIbKHUX «IouepHuxXx» (paiijaoB (KaTaJIoros)
TEKYIIEro KaTajaora MOKHO YCKOPUTD, UCIIOIb3Y s BEIZEJIEHNE IPYII-
el (aitnos. Ilyia BeigenaeHud ¢aityia HeOOXOIUMMO YCTAHOBUTH Ha
ero mMs ICEBAOKYPCOP U HaXKaTh KJjaaBuiny <Ins>. B pesyabraTe
uMsA daiiyia BbICBeUMBaeTCAa 0eJIbIM IIBETOM, I OHO BKJIIOUAETCS B
rpyamny. (Ias mckiaroueHus ¢aiija u3 IPyHIibl HEOOXOAMMO II0-
BTOPUTH STHU K€ JBa AEHCTBUSA — YCTAHOBKY IICEBIOKYypCOpa u
Haxkatue <Ins>.) Ilocme Toro Kak Tpebyemasi rpynna (aioB
BBIZIeJIeHA (B HIMKHEN CTPOKe ITaHem nHpopMaIusa o6 o0IeM yrcye
BBHIJIEJIEHHBIX (DaliJIoB U MX 00IIeM 00'beMe), ee MOKHO CKOITHMPO-
BaThb IIOCJEIOBATEeILHBIM HaxxkatueM <F5> u <Enter>.

Yuruumoocenue ¢aiina. [1na sToro Tpedyercs: yCTAaHOBUTD IICEB-
JOKYpCOp Ha MMSA YHUYTOMKaeMoro (aiija u Ha)KaTh KJIABUIITY
<F8>. Ha sKpaHe NOABUTCS AUAJIOTOBOE€ OKHO C IIPOCHLOOM IIOJ-
TBEPAUTH HaMepPeHUe yAaauTh (aiti. B oTBeT 1oCcTaTOYHO HAXKATH
<Enter> (gya ormensr — <Esc>).

Brigenus rpynny ¢aiiioB (aHAJIOTUYHO BHIJEJIEHUIO IIPU KOIIH-
poBaHUU), ee MOYKHO YHUUYTOXKUTD HaxKaTneM <F8> u mocienyio-
muMu HaskatTuamMu <Enter> B orBer Ha Bompockl Midnight
Commander.
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Ilepeumenosanue ¢aiina. 11 aToro cieryer yCTAaHOBUTH IICEB-
IOKYypcop Ha TpebyeMblil (hailn 1 HaxKaTh Kjaasuiiny <F6>. B mo-
SBUBIIIEMCSI AUAJOTOBOM OKHE cJenyeT HaOpaTb HOBoe MM aii-
Jia, a 3aTeM HaxkaTb <Enter>.

Co3danue mexcmoasozo ¢aiina. [1ns cosganus HoBoro (daiima
Heo0XOIMMO 3aIIyCTUTh ¢ KOMAHAHOM CTPOKY OIMH M3 TEKCTOBLIX
pemaxTopoB, Hampumep ed miam Vi (9TOT pegaKkTOp BCTPOEH B
Midnight Commander).

Pedaxmupoeanue mexcmogozo ¢aiina. [1ys paboTH ¢ paHee
CO3MaHHBIM TEeKCTOBBIM (haifjioM C IIOMOIIBI0 pegaxTopa Vi HeoO-
XOIMMO YCTaHOBUTH IICEBAOKYPCOP B Karajore (hailjioB Ha HYK-
HBIT (paiia ¥ HasKaTh KaaBuiny <F4>.

Npumeuanme. Ha'kartme QyHKIMOHAJBLHOU KJaBuimm <Fi>
MOKHO 3aMEHUTH ITOCJIeI0BATEILHBIM HAYKATHEM JBYX KJIABUII —
<Esc> u <i>, rge | — HoMep PYHKIIMOHATLHON KJIABUIIIN.

3. Beox xomann UNIX. B oTimunme oT pacCMOTPEHHBIX BBIIIIE
omepamuii ¢ QaijaaMu, OJs BBIIOJHeHUA KoTopbix Midnight
Commander mpegocTaBJseT HOJb30BATENII0 CBOM KOMAaHABI, (hOp-
MatT octaabHbIX KoMaHa UNIX ocraercs 6e3 uamenenuii. [Ipu sTom
nomortk Midnight Commander 3axatouaercs B yCKopeHUU Ha00-
pa 9TUX KOMAaHI.

Kpaiinuit cayuaii — moab3oBaTeJ b HaOMpaeT KOMaHAY B KO-
MaugHON cTpoke UNIX moJHOCTBIO BPYUHYIO, HE MOJb3YSCh MO-
moibio Commander. Takoil MeTon MCIONL3yeTCs AJIA BBOAA KO-
POTKHX WJIN PEJKO MCHOJIb3yEeMbIX KOMAH]I.

Hpyroii MeTox MO3BOJISAET 000MTHCH BOOOIIE Oe3 3amucu B KO-
MaHIHYIO CTPOKY. ¥ CTAaHOBUB IICEBIOKYPCOP Ha MMEHU MCIIOJHS-
emoro (aiiya (TaKkoe MMA HAUYMHAETCA C CUMBOJIA «*»), CIeIyeT
HaskaTb <Enter>. JlaHHBIN MeTON OOBLIUHO IIPUMEHSIETCS TOTIa,
KoTZa KOMaHza He MMeeT IIapaMeTpPOB.

Tperuit MmeTon 3akJa0uaeTcs B ToM, uTto KomauHga UNIX mepe-
MIMCHIBAETCA B KOMAHIHYIO CTPOKY M3 IIPOTOKOJa KoMaHA. IIporo-
KOJI — CHUCOK ITocJiefHUX KoMaH[ (He OoJiee 16), cOXpaHEHHBIN B
Commander. [lia BBIBOJa HA 9KPaH IIPOTOKOJIA KOMAaHZ JOCTa-
TOYHO HAXKATh IIOCJIEA0BATEIbHOCTh KJIABUII

<F9> — Command — Command History — Ok

YcraHOBUB IICEBAOKYPCOP Ha TpedyeMyio KOMAaHAY B IIPOTOKO-
Je, caenyeT HaxkaThb <Enter>.
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Ecau mporpamma, samyckaemas J00sIM citocobom n3 Comman-
der, BBIBOAUT KaKHe-TO JaHHbIe Ha dKPaH, TO UTEeHHEe UX OyIeT
HEBO3MOJKHO M3-3a IIPUCYTCTBUSA Ha dKpaHe maHeseir. Ilia Toro
yTo0BI yOpaTh ¢ SKpaHa 00e IaHeg u, TpedyeTcs OTHOBPEMEHHO
HaskaTb <Ctrl>&<O>. [Ina BOCCTaHOBJIEHUS IaHEJNEeN ZOCTATOY-
HO OIIATH HaxKaTh <CtrI>&<0>.

VnaneHue (BOCCTaHOBJIEHHE) TOJBKO JIEBOU ITAHEJIUW ITPOU3BO-
IUTCSA Ha'KaTHeM II0CJIeI0BAaTEIbHOCTHA KJIABUII

<F9> — Left — Listing mode — Ok
Vnanenue (BOCCTAaHOBJIEHNE) TOJBKO MPABOM ITaHEJIN:
<F9> — Right — Listing mode — Ok

4. Hacrponuxa Midnight Commander. Commander mpegocTas-
JISIET CBOUM II0JIb30BATENAM BO3MOKHOCTD BHIIOJHATE HACTPOUKY
¢dopmara nH(GOPMAINY, BEIBOANMON Ha SKPaH.

B pesynbrare Hamatusa KjaaBuinu <F9> B BepxHell yacTu sK-
paHa MOSABJAETCA TJIaBHOE (TOPU30HTAJIBHOE) MEHIO M3 IIATH ITYH-
KTOB: Left (;reBas), Files (daitner), Commands (komanzasr), Options
(mapametpsl), Right (mpaBas). OgHa u3 mo3UITMI MEHIO BBIIEJIeHA
nceBgokypcopom. [y BeIOOpa TpebyeMoro myHKTa MEHIO JOCTa-
TOYHO YCTAHOBUTH HA HETO IICEBAOKYPCOP (C IMOMOIILIO KJIABUIII
yHOpaBJeHUA KypcopoM) 1 HakaTh <Enter>. 9To :Ke MOKHO cie-
JIaTh MIeJYKOM JIEBOII KJIABUIIIM MBIIIKM. B pe3yabTaTe momo0HOTro
BBEIOOpA Ha SKpaHe IMOSIBUTCA HICIIagalonlee MeHI0, BEIOOD B KOTO-
POM MHO3BOJIUIT BEHITIOJHUTL TpeOyeMoe meiicTBue.

IIyukT ropusoHTajbHOro MeHi0 Files mo3BosfgeT ¢ MOMOIILIO
CBOMX HUCIIQAAIONINX MEHIO BBIIaBaTh KOMaHABI IO paboTe ¢ daii-
JamMu. MHOTHTE U3 3TUX KOMAH] MOTYT OBITH BBEAEHBI IPYTUM CIIO-
cobom — maskaTueMm KJjaasuiin <F1> — <F10>. IIpumepn! Apyrux
komauna. Chmod — ycranoBka mpaB gocryna k ¢aitry; Chown —
3aMeHa BJajdeJbIia (aiiia.

B nyukre Command maxomuTcsa 00JbIIIOE KOJUUECTBO BCIIO-
morarenbHbIX Komaua MC. ITpumeps! Takux Komaua: Find File —
nouck Qaina; Swap panels — mepekaiouenue maHesnei; Show
directories size — mokas pasMepa KaTaJIOTOB.

IIyaxTel ropusoHTasmbHOrO MeHIO Left u Right npennasmaue-
HBI [IJIS1 HACTPOWKMU JIEBOI M IIPABOM IIaHEJEeH COOTBETCTBEHHO.
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IIpu sTOM, yCTaHOBMB B HHCHAJAIOIIEM MeHIO pexkum Listing
mode... mognyHKT Brief (kpaTkuii), Mbl 00ecliednuM BBLIBOJ Ha CO-
OTBETCTBYIOIIEH MaHe N JUIThL OMHUX uMeH (GaitioB. 3amaHue pe-
skmma Full (mmosHBIi) M03BOJIAET BHIBOAUTH HA d9KPaH HE TOJIBKO
uMeHa (aiyioB, HO M MX OCHOBHBIE XapaKTEepUCTHUKU (pa3Mep B
OaiiTax, gaTy M BpeMs CO3JaHUA UM IOCJIeTHEeN MOAUPUKAIINAN).
Name, Extension, Time, Size — rpymmna mojeil B HUCIAAAIOIIEeM
MEHIO, TIO3BOJIAIONIAS BBHIIIOJHUTE COPTUPOBKY UMeH (haiijIoB, BhI-
BOAMMBIX Ha IIaHeJ b, COOTBETCTBEHHO II0 MMEHU, PACIINPEHUIO
WMEeHU, BpeMeHU CO3MaHUsa WM MOAUPUKAIINM, pasMepy (daiiia.
s nHTErpanum B CeTeBOE IMIPOCTPAHCTBO IIPEAYCMOTPEHBI TYHK-
eI Network link u FTP link.

IIyaxkT ropusoHTasmbHOro MeHI0O Options mo3BoJigeT HacTpau-
BaTh uHTepdeiic MC. Hanpumep, B HHCIIAAAIOIIEM MEHIO MOMKHO
YCTaHOBUTD Pe:KUMBI: Layout — 3aganue nuHpopManuy, BEIBOIU-
Mo BHe maHeselr; Learn Keys — zaganne QyHKIIMOHAIBHBIX KJIa-
BHUII, MCHOJB3yeMbIX MJs paborel ¢ MC; Virtual FS — zaganue
ImapaMeTPOB [JIS YCTAHOBJIEHUS CBA3U. B aTOM JKe HUCIIaaroneM
MeHI0 MOKHO BbIOpaTh myHKT Configuration (konduryparms).
Ha sxpane mossBUTCS UAIOrOBO€ OKHO, B KOTOPOM MOJKHO yCTa-
HOBUTH JOIIOJHUTENbLHBIE TapaMeTphl HacTpoiiku Commander.

8.2.5. 3apaHue

s yenemtHo# craum paboThl TpedyeTcsA BHIMOJIHUTD HANM3YCTh
CJIeIVIOIINE OIePAI[UH:

1) BotiTu B UNIX ¢ maposewm;

2) cos3maTh TPeXypPOBHEBOE IIOAAEPEBO KATaJOroB;

3) ¢ momotibio ed co3maTh B OHOM M3 HOBBIX KATAJIOTOB TEK-
CTOBBIN (haiii;

4) BeIBecTH (hailn HA SKpAH,

5) BHINOJHUTH H00aBJeHNE TEKCTa B HAYAJO, B CepefuHy U B
KoHeII, (aiiia;

6) BbIBeCcTH (paily HA PKPaH;

7) mpomsBecTH IlepenMeHOBaHUe (daiiia;

8) BBITOSHUTH KonupoBaHue (haiija (MCXOTHBIN (haita u daii-
KOIUSA JOJIKHBI PACIOJIaraThCsAd B PA3HBIX KaTajorax);
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9) ymamuTh co3maHHBIE (ARl U KATAJIOTH;

10) BeImosHUTH omeparnuu 2—9 c¢ momomibio Midnight Com-
mander;

11) BeriiTu 13 UNIX.

8.3. llabopaTtopHasa paborta Ne 2.
HanbHenwee 3HakoMmcTBO ¢ KomMaHaamm UNIX

Ilenbio HacTOsAIIEH JTAOOPATOPHOM PAOOTHI ABJISAETCA PA3BUTHE
HaBBIKOB paborsl B cpeme UNIX: 1) ucnosb3oBanue B KOMaHAAX
shell meTacuMBOJIOB 1 IepeHAIIPABJIEHE BBOJA-BLIBOAA; 2) 3aIIyCK
KOHBelepoB mporpamm; 3) mpuMeHeHue B Komanzaax shell mepe-
MEHHBIX ; 4) IOCTPOeHNEe KOMaHIHBIX (haiiiaoB; 5) nsMeHeHMEe IIPaB
JocTyna K (aiimam.

8.3.1. MoproTtoBKa K BbIMOSIHEHNUIO PaboOThbI

Ilepen BBITIOJTHEHMEM TaHHONM Pa0OTBI 00s3aTeIbHO CJIEeTyeT
U3YUYUTH CJAEAYIOIINE BOIIPOCHl 13 TEOPETUYECKOU YaCTH IIOCOOMSI:
1) KomaHJa BBIBOJA CTPOKU CMBOJIOB Ha 9KpaH echo (1. 1.3.3);

2) mcnosab30BaHME METACHMMBOJIOB M IIepeHanpaBjeHNe BBOAA-
BeIBOZA (1. 1.5.2);

3) KoHBeliepsl mporpamm (1. 1.5.3);

4) mepemenubie (1. 1.5.4) — moHATHE IIePEeMEHHOM; CIIOCOOBI
3a/laHNSA 3HAUEHUI IePEMEHHBIX (HeImocpeACcTBEHHOE 3aJaHIe CTPO-
KM CHMBOJIOB;, MCIIOJL30BaHNE 3HAUEHUSA APYroidl MHepeMeHHOIi;
MCHOJIb30BaHNE BBIXOAHBIX HAaHHBIX KoMauIbl shell; mpumenenue
KOMaHABI BBoja read); BEIBOJ EePEMEHHBIX € IIOMOIIIBI0 KOMAHIBI
set; mepeMeHHbIE OKPYKEeHUd;

5) xomangusie aiasl (m. 1.5.6) — mOHATHE CKPUIITA; CIIOCO-
OBI 3allyCKa CKPHUIITA; BJIOYKEHHBIE CKPUNTHI; KOMMEHTAPUHU; II0-
3UIIMOHHBIE TTapaMeTPhl; MHUIINAJN3aIIUOHHEIN cKpunT .profile;

6) samrura aiimoB (moxpasx. 3.2) — THNOBI MIOJb30BaTEJIEl;
ocHOBHBIE (hOPMBI JOCTYyIIA K (paiiay; mpaBa AOCTyIa; KoMaHza Is
¢ pmarom —I; komamza chmod.

B mporrecce nsyueHus: mepeurcIeHHBIX BOIIPOCOB 00sI3aTeIbHO
cJIefyeT BHIIIOJHUTh IPUMEPHI, IPUBEIEHHBIE B TIOCOOUH.
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8.3.2. 3apaHue

BrimorHuTh (3KEIaTeSbHO HAM3YCTh) CJAEAVIOIIYIO IOCJIEeI0Ba-
TeJbHOCTEb NelCTBUI:

1) cosmaTh OABa KaTajora ¥ MOMECTUTHh B OAUH M3 HUX UeThIpe
TeKCTOBBIX (paiisa, 1Ba M3 KOTOPHIX MMEIOT B CBOEM MMEHU OJUHAa-
KOBYIO CHMBOJIBHYIO IIOCJIeIOBATEJIbHOCTh, HAa3LIBAEMYIO 1ajiee
«CJIOBOM>;

2) MOMEeCTUTb BO BTOPOM KaTaJOT CKPUIT, UMEIOIINHA ABa BXO/I-
HBIX IIapaMeTpa. HMs Karajora um Habop cuMBOJIOB. CKpUOT
BBITIOJHSET JefCTBUSI:

— BBIBOJ HA SKPaH IepeuHs (aityoB, «IJ0UepHUX» K 3aJTaHHO-
My KaTajory, KOTOpble MMEIOT B CBOEM MMEHU 3aJaHHBIA HaOop
CUMBOJIOB;

— YHUYTOKEHHEe BCeX OCTAJbHBIX (PaiijioB 3aaHHOTO KaTaJo-
ra;

— n100bIe Apyrue AercTBU (II0 BalleMy *KeJIaHUIO);

3) cos3maTh CBOM MHUITMAIN3AIMOHHBIN CKPUIIT, BHITOJIHAIOIIA N
IerCcTBUA:

— IPUBETCTBUE;

— «1mepegeaky» npuriaatnerus shell;

— 3aIyCK BJIO’KEHHOTO CKPUIITA, CO3JaHHOTO B (2), 3amaBas
eMy B KauecTBe ITapaMeTpPOB KaTaJior U «cJoBo» u3 (1);

— n100bIe Apyrue AercTBUs (II0 BaleMy *KeJIaHUIO);

4) BeriiTu u3 UNIX, a 3aTeM BOTH BHOBB C IIeJIBIO JEMOHCTpA-
IIMY Pe3yJbTATOB BHIMOJHEHUSA MHUINATN3AIIMOHHOTO CKPUIITA.

Npumeuanne 1. IIpu BHIMOJHEHUU 3aJaHKUs Pas3peIIaeTcs HcC-
IM0JIb30BaTh Te cpeactaa shell, KoTophlie paccMOTpPeHEI B TaHHOM 1
mpeabIayIneil padorax. Hemb3sa MpuMeHSTh YIPABJIAOIITE Omepa-
TOPHI (PaccMaTpPUBAIOTCS B CJIeAyIomIeld pabore).

Npumeuanne 2. g nsdbupareabHOro yaaneHusa Gamnaos B (2)
PeKOMeHAyeTcsI MCIOoJIb30BaTh KOMaHAy rm ¢ darom —i, mpeasa-
pHUTeJbHO YCTAHOBUB IIpaBa goctyma K daiiaam. Ilpu sTom mis
obecrieueHNsA aBTOMATHUECKOI'0 BBIIIOJIHEHUS M ee CTaHIapTHBIH
BBOJ [OOJI:KeH OBLITh IEPEeKJIIoUeH Ha BCIOMOTATeJIbHBIN (aii,
CcoIepsKaIIUi JI000 CUMBOJ KPOME «Y>».
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8.4. NabopaTopHasa paborta Ne 3.
YnpaBnswuwme onepatopbl KOMaHOHOIO A3blKa

Ilenbio HacTOsIIEH JTAOOPATOPHOM PAOOTHI ABJIAETCA PA3BUTHE
HaBBLIKOB IporpaMMupoBaHus Ha a3bike shell myrem ncmonb3oBa-
HUS B CKPUIITAX yHOpaBidoIiux omeparopos if, case, for, while,
until.

8.4.1. NMoaroToBKa K BbINOJMIHEHUIO pPaboOTbI

Ilepen BBIOJIHEHMEM TaHHONM Pa0OTBI 00s3aTEIbHO CJIEeTyeT
U3YyYUTDH CJIEAYIOIINe BOIPOChl U3 TEOPETUUYECKON YacTU MoCco0ms
(. 1.5.5):

1) omeparop AByXaJabTepPHATUBHOI'O BhIOOpaA if;

2) omepaTop MHOT'0AJBTEPHATUBHOTO BhIOOpA Case;

3) omepaTop IMKJa ¢ mepeunciaeruem for;

4) oneparop 1mukKJa ¢ ycaosuem While;

5) omepaTop muKJIa ¢ MHBEPCHBIM ycaoBueM until.

B mporrecce nsyueHus: mepeurcIeHHBIX BOIIPOCOB 0053aTEIbHO
cJieIyeT BHIIOJHUTh MPUMEPHI, MIPUBeIeHHbIe B IIOCOOUH.

8.4.2. 3apaHue

Tpebyerca paspaboraTh mporpammy Ha a3bike Shell (6e3 wmc-
moJib30BaHmus KoMauab!l find), BEIIOMHSAOIYIO IOMCK B 3aJaHHOM
nmoagepene (alioBOM CTPYKTYpPHI Bcex (haifjioB, MMeHa KOTOPBIX
OTBEYalOT 3aJaHHOMY I1abJiony. PesyiabTaToM pabOThI IIpOTpaM-
MBI ABJISIeTCA IePeUeHb NMeH MCKOMBIX (paiijioB Ha sKpame.

Npmmeuanne . IIporpamma cocTouT M3 ABYX CKPUNITOB. [JaB-
HBIY CKPUIIT BBHIMOJHSET BbIBOJ HA 9KPaH HPUTJIAIIEHUS BBECTH C
KJAaBHATYPBI UMSA-IIyTh HAUaJbHOTO KaTajora 1 IIabJIoOH IIOMCKA.
Majee OH BBITIOJIHAET BBOJ 3TUX HAHHBIX C KJIABUATYPHI U BBIBO-
IWUT Ha 9KPaH IepeueHb NCKOMBIX (pailjioB B HAYAJILHOM KaTaJiore
mmoucKa (ecju OHM TaM €CTh). 3aTeM OH BBIBBIBAET IJIA KaiKJOr0
MOAKAaTAJora BJIOYKEHHBIN CKPUIIT, IepeJaB eMy OBa BXOIHBIX
mapamerpa: 1) OTHOCHUTENBFHOE MM HoAKaTaJora; 2) mabJoH Io-
HCKa.
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Bio:KeHHBIl CKPUIIT BBHIMOJHSAET MOUCK B 3aJaHHOM KaTaJjiore
HMCKOMBIX (DaiijioB, a IJId KasKAO0T0 MOJKATAJora BbI3bIBAET TOUHO
rako# ke ckpunrt. (IIpu BBITTOMHEHNH JIFOOOTO CKPUIITA 3aImycKa-
eTcs HOBBIN sk3eMmiAp Shell, mosTomy pexypcuBHOE BBITIOJIHE-
HIE CKPUIITOB HE IPUBOAUT K KAKMUM-JIN00 TPYIHOCTSIM.)

8.5. llabopaTopHasa paborta Ne 4.
Mpoueccbl B UNIX

Ilenbio HacTOsAIIEH JTAOOPATOPHOM PAOOTHI ABJIAETCA PA3BUTHE
HaBBIKOB paboThl B cpeme UNIX: 1) yopaBieHre TporpaMMHBIMEI
IIpoIleccamMu IIPYW MCIIOJb30BaHUM KoMaHAb! Shell; 2) odomen coo6-
IMeHUSIMH C IPYTHUMU II0Jb30BaTeJIIMU dT0oH Ke cucTteMbl UNIX.

8.5.1. MoaroTtoBKa K BbIMOSIHEHNIO PabOThbI

Ilepen BBIIOJIHEHMEM TaHHONM Pa0OTBI 00s3aTEIbHO CJIeAyeT
U3YYUTH CIeAYIOIINE BOIIPOCHI M3 TEOPETUUECKOH YaCTU MOCOOMS:
1) obmme cBemeHUA O mporieccax (mogpasfi. 2.2) — IOHATHUE
IIpoIiecca; JepeBo IPOIeCCOB; MMS IIPOIIecca; MOJyUeHe CiKaTOM!
rH(pOPMAIINH O IIPOoIleccax C IMOMOIIbI0 KOMAaHIBI PS 0e3 ¢iaros;

2) 3amycCK IIpoIeccoB B (DOHOBOM pPEeKMMeE U OKHUIaHIE 3aBep-
IIIeHN s JOUePHero (DOHOBOT0 IIPOIlecca ¢ IIOMOIIbI0 KOMaHAbI wait
(m. 1.5.2);

3) samep:kKa BBIIOJMHEHUA TeKyIero shell Ha 3agamHOe YmcIo
CEeKYH ¢ momoIbio KomaHas! Sleep (m. 1.5.5);

4) yHUUTOXKEeHUE IIPOIleccoB ¢ momoIbio KoMmauael shell—kill
(mm. 2.4.2);

5) npuopurers! mporeccos (moapasn. 4.4) — npuoputersl CPU,
PRI u NICE; xomaHzma samamusa IpHUopuTeTa Nice; moayueHme
MoApo0HOM mH(pOPMAIILK O IPOIIECCaX C IOMOIIHI0 KOMAHIBI PS C
daarom —I.

B mporrecce nsyueHus: mepeurcIeHHBIX BOIIPOCOB 0053aTEIbHO
cJIeAyeT BBITIOJHUTH IPUMEPHI, IPUBEIeHHbIE B ITOCOOU.
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8.5.2. CooOweHuna apyromy nonb3oBaTesnto

Pano uiu mo3gHO v Bac MOKET IMOABUTHCA KeJianue mobeceso-
BaTh ¢ Apyrumu nojabsoBarenaamu UNIX. Ilia aToro, Bo-mepBhIX,
JKeJIaTeJJbHO 03HAKOMUTHCS CO CHMCKOM IIOJb30oBaTesel, padora-
IOIIIUX B JaHHBI MOMEHT B CHCTeMe. ITO MOYKHO CIeJaThb ¢ TIOMO-
b0 KoMauasl Who. OHa BEIBOIUT CIIMCOK MOJb30BaTeJeH ¢ yKa-
3aHMUEM [IJIS KayKA0T0 U3 HUX UMeHU, TEPMUHAJA U BpeMeH! BX0oa
B CHCTEMY.

IToceinka coOOIIEHNA HA 9KPaH APYTrOro IOJb30BATENSI MOMKET
OBITH BBITIOJIHEHA KOMAaHAOI Write ¢ ykasaHMeM MMeHU IIoJIyJaTe-
Jis coobieHusa. Hampumep, mMycTh MBI BOIILJIN B CUCTEMY IIOJ MMe-
HeM Vlad m xoTuM mocJsiaTh COOOIEHNE II0Jb30BATENI0 C IMEeHEeM
sergei. Ims aToro HabupaeM KOMaHIY

$ write sergei

Bsoj maHHOW KOMAaHABI IIPUBENET K IIOCJEACTBUSAM KaK MAJIs
HAIIlero TepMUHANIA, TAK M JJId TePMUHAJIA APYroro IoJb30BaTe-
Jas. Bo-tiepBbeix, Hart shell 6ymer :kagaTh BBOZA COODINIEHU O TeX
IIop, IIOKa MBI He BBeaeM KomHell (aitia, To ecTb <Ctrl>&<D>.
Bo-BTOpEIX, BBOJ HAME 5TOM KOMAaHILI IPHUBEAET K IIOIBIEHNIO Ha
IPYTOM SKpaHe COOOIeH!s

message from vlad ttyl (coobmernme or vlad u TepmuHaia

ttyl)

IlonyumB 3Ty CTPOKY, IMOJB30BATENb SEFgei MOMKET IMOCTYIIUTD
IBOSIKO. Bo-TIepBEIX, OH MOKET IIePerTH K 0:KUIAHNIO0 COOCTBEHHO
cool1eHnA (OHO IMOCTYIUT mocje Haskatud HaMmu <CtrI>&<D>).
Bo-BTODHIX, Sergei mo:ker HabpaTh OTBETHYIO KoMaHAy Write viad.
Ecnu ornpaBka Hatrero coodiieHus (MoMeHT Haxkatusd <Ctrl>&<D>)
COBIIQJIET IO BpeMeHM ¢ pPaboToil APYToro IOJIL30BaTeNd Ha KJja-
BUAType, TO Ha €ro SKpaHe NMPOM30igeT HaJOMKeHUe ABYX TeK-
CTOB. AHAJIOTMYHO HAJIO}KEHNUEe JBYX TEKCTOB MOYKET IIPOU30UTU 1
Ha HaIlleM TepMUHAaJe, ecJu BO BpeMsA HaOopa HaMHM COOOIIeHUS
HaUYHeT MOCTYIIaTh OTBEeTHOe coolIeHue. JlJis mpemoTBpAIleHus
MOAOOHBIX HEOPUATHBIX CUTyallMd HEOOXOAMMO, UTOOBI MHAJIOT
IBYX II0JIb30BaTesiell COOTBETCTBOBAJ HEKOTOPOMY IIPOTOKOJIY.

IIpoToKOJ — aaropuTM Auajiora ABYX yAaJeHHBIX MapTHEPOB,
IIPeIOTBPAIIAoNINi mopuy nHdopmanuu. Hampumep, mpocTerImmia
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IIPOTOKOJI IIPUMeHEeHUs KOMaHA Write 3akJiouaercs B CJIeLYIO-
meM. JlomycTuM, YTO MBI IOJYYMJIN Ha CBOEM dKPaHe COODIIeH1e
«message from .. .». Torga mMbI OyaeM KAATh HOABJIEHUS B KOHIIE
CTPOKHU OAMHOYHOII OYKBEI «0», KOTOpas O3HAUAET, UTO IIPHUIILIA
HaIa ouepenb HaOupaTh coobirenne. HabpaB ero, Mbl HOMECTUM
B KOHEIl CTPOKHU OYKBY «0», a y:K 3areM HaskMeM <Ctrl>&<D>.
Ecay MBI XOTHUM OpPEKpPATUTH AUAJIOT, TO HA0MpaeM B KOHIIE CTPO-
KN He OJHY, a ABe OYKBEI «0».

Bue 3aBucuMOCTH OT TOTO, IPUMEHAEM JII MBI 3TOT UJIU IPY-
o MOJOOHBIN IMIPOTOKOJI, BAsKHO IIOMHUTD, UTO 34 €r0 BBITIOJIHE-
Hrne UNIX me HeceT HMKAKOH OTBETCTBEHHOCTH. BhIMoJIHEeHUE
IMOJO0OHOr0 «IIPHUKJIAJAHOI0» IIPOTOKOJIA IIOJHOCTHIO OCHOBAHO Ha
IOOPOBOJILHOM COTJIACHH IIAaPTHEPOB AuaJjiora co0JII0IaTh TpeboBa-
HUA ITPOTOKOJIA.

BosmoixHO, UTO B TaHHOE BpeMs BhI HE XOTUTE BECTU KaKMe-TO
puajoru co csoumu «cocegamu» 1mo UNIX. Torma Bam ciexyer
HabpaTb KOMaHAY Mesg ¢ mapameTpoM N. B pesyabraTe Bce co06-
IIeHnA, UAYIIre Ha Balll TepMUHAJ, OyIyT OTMEHEHHBI 10 TeX II0p,
TIOKa BHI He Habepere 3Ty sKe KOMaHAY MeSQ, HO ¢ TapaMeTpoM Y.

8.5.3. 3apgaHue

BrimosrHuTe HAMBYCTH CAEAVIOIIYIO IIOCJIEA0BATEIBHOCTD Ieii-
CTBUIA:

1) samyck M3 KOMaHAHOM CTPOKHM B (DOHOBOM PEKUME CKPHUII-
Ta, BBIIIOJHSIONIETO 3a/ep:KKy Ha 10 cekyHT;

2) aBTOMaTU4YECKOEe OKHUAAHUE 3aBEePINeHUs 3alyIIeHHOTO
CKPHUIITA;

3) oJHOBPEMEHHBIH 3aTyCK B (DOHOBOM PEKMME ABYX OIUHAKO-
BBIX CKPUIITOB, BBITIOJHSIONINX OECKOHEUHBIE ITNKJIbI, C PA3HBIMU
IIPUOPUTETAMMU,;

4) 10 UCTeUEeHNU HECKOJbKUX MUHYT IOJyUeHNe Ha dKPaHe U
o0bsacHeHne mH(popManum o 3arparax Bpemenu IIII aByx samy-
IIEHHBIX paHee 0ECKOHEUYHBIX IIPOIIECCOB;

5) yHuUTOKEHNE CO3JaHHBIX ITPOIIECCOB;

6) oOMeH OBYMS-TPEMs COOOIIEHUAMHU C APYTUM IIO0Jb30BaTe-
JieM, paboTaloIIuM B CHCTEME.
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Npumeuanne . [Ipu BeINTOSHEHNY 3afaHNUA 3 MOYKHO 00€CIIEYUTH
ONHOBPEMEHHOCTh 3aIyCKa CKPUITOB, HOMECTHB HX B
o0t KoHBeliep (HECMOTPSA HA OTCYTCTBUE MH(POPMAIIMOHHOTO
oOMeHa MeXKIY CKPUIITAMU).

8.6. llabopaTtopHasa paborta Ne 5.
Onepauun ¢ channamum B nporpamme
Ha A3blike CU

Ilenpio HacTosAIel JabOPATOPHOM PABOTHI SABJAETCA MOJTyUe-
HUe HAYaJbHBIX HABBIKOB MCIIOJIb30BAHUSA CHCTEMHBIX BBIZOBOB
UNIX B nmporpammax Ha a3biKe CU. JlanHbIe BBIBOBBI BHITIOJTHSIOT
OCHOBHBIE ommepariuu ¢ GpaitjamMu: OTKPLITHE U CO3JaHKe, UTeHNe U
3aIKCh, 3aKPHITHE U YHUUTOKEHHUE.

8.6.1. MoaroTtoBKa K BbIMOSIHEHUIO PaboOThbI

Ilepen BeITOTHEHMEM MTaHHOI PAbOTHI PEKOMEHAYETCA U3YUUTH
CJIeYIONINe BOIPOChI M3 TEOPETUUECKON UACTH HMOCOOMS:

1) noruueckue daiiasr (m. 6.1.1);

2) orkpeiTue (daiina (m. 6.1.2);

3) cosmanme (aiina (. 6.1.3);

4) mouaTue (ainoBoro yrkazarenad (. 6.1.2) 1 ero mepemeirie-
Hue (. 6.1.3);

5) urenue us aiiga u 3anuck B Hero (m. 6.1.3);

6) sakpeITHEe U YHUYTOKeHUe (aiina (m. 6.1.3).

8.6.2. 1Ba cnocoba paboTtbl ¢ cdannammu

o cux mop MBI cO3aBaJiv IPOTPAMMHBIE IIPOIIECCHI, MCIIOb-
3ys AJIS 3TOTO YsKe M'OTOBBIe MporpaMMmsl (yTuauTsl). Temeps mpu-
IIJIa Topa 3aHATHCA MB3TOTOBJIEHHMEM CBOUX COOCTBEHHBIX IIPO-
rpaMmM. OCHOBHBIM S3BIKOM IIporpaMMupoBanHmusa B cpeme UNIX
aBaserca CH (wim CH++). IMeHHO Ha 5TOM S3BIKE HAIIMCAHO
85 % sanpa UNIX (ocrambable 15 % — Ha accem0Oiepe). Ilpume-
Henue CH obGecrieuuBaeT MoOuabHOCTE OC (IIEPEHOCUMOCTH C Of-
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HOU ammapaTHO# 6a3bl HA APYTYIO) IPU AOCTATOYHO XOpoIiein d-
(exTUBHOCTU IIPOrpaMM (IOCTATOUHO HU3KUX 3aTpaTax BpeMeHU
IIII n auskux 3arparax OII).

PaspaboTky mporpaMM HauHEM C IPOTPaMMUPOBAHUS OIepa-
nuii ¢ pannamu. aa storo mporpamma Ha CU mMmeer 1Be OCHOB-
HbIe BOBMOKHOCTH. IlepBas u3 HUX IpeAIIoaraeT HelmocpeCTBeH-
Hoe oOpaitieHue u3 mporpaMmmbl K aapy OC ¢ TOMOIITBI0 CCTEMHBIX
BBI30BOB. BTOpas BO3MOKHOCTb PEAIN3yeTcs IyTeM BbI30Ba (hyH-
KIuii cmandapmuoil 6ubauomexu 6600a-6vt600a. Itu GyHK-
WY IIPEJOCTABJSIOT IMPUKJIATHON mporpaMme 6oJiee yIOOHBIM
uHTepdeiic, ocBOOOKIaA ee, B YaCTHOCTH, OT coOOCTBeHHO# Oyde-
pusamnuu (daiiaoBeix omepanuii. Ho ocHoBHYI0 pabory ¢ daiimaMmu
MO-TIPEe’KHEMY BBITIOJHSIOT CHUCTEMHbBIE BbI30BBI, KOTOPhIE TeIePhb
IealoTcAa He M3 IPUKJIAJHOM IMPOrpaMMbl, a u3 (QYHKIIUI CTaH-
mapTHoii 6mOamorexu. He momyckaercsa MCIIOJIbB30BaTh 00a mepe-
YHCJEHHBIX CIocoba IJis padoThl ¢ OJHUM UM TeM Ke (aiiioM B
OJHOI M TOI Ke IporpamMMe.

OpuuM ¥3 pasanuuii ABYX HA3BAHHBLIX IIOAXOIO0B, YUHUTHIBAE-
MBIX TIPU IPOrPAMMUPOBAHUM, ABJSETCA CIIOCO0 3aJaHUS JIOTH-
YecKoro mMeHu (paiiza B mporpaMme. B oramume or uMmeHu Qusu-
yecKoro ¢aityia, KOTOpoe YHUKAJIBLHO IJIA BCel CUCTEMBI (9TO MJIH
UMSA-TYTh, UJIX UMSI-CMeIlleHre OTHOCUTEJIbHO TeKYIIero KaTajo-
ra), Joruyeckoe uMsA (aiijga obsiagaeT YHUKAJIbHOCTHIO TOJIBKO B
Impegesax TaHHOTO IIpoiiecca. Eciu nias paboThl ¢ JaHHBIM (haii-
JIOM B IIporpaMMe IPUMEHSIOTCS CHCTeMHbIe BBI30BBI, TO B Kaue-
CTBe JIOTMYECKOTO mMeHU (haiija MCI0JIb3yeTcsa ero HoMep, YHU-
KaJbHBIN IJIS JaHHOTO IIpoIiecca.

Ecau pna paborel ¢ (aiiaoMm B mporpaMMe IPUMEHSIOTCS
GYHKIINYU CTaHIAaPTHON OMOJIMOTEKM, TO B KAUECTBE JIOTUUECKOTO
uMeHU (haiijia MCIoJIb3yeTcA YKasaTesb Ha Ta0auIly (CTPyKTypy),
HCIIOJIB3YEMYIO 3TUMU (PYHKIIUAMHU AJs PaboThl ¢ daitmom. an-
Hasd cTpyKTypa mmeer Tunl FILE. OgHo u3 ee moieil comep:KuT
HOMep (haiiyia, IO3BOJISSA TEM CAMBIM CTAHIAPTHBIM QYHKIIUIM OCY-
IIIECTBJISATh CUCTeMHbIe BbI30BhI. (II0J1€3HO 3aMeTUTh, UTO aHAaJIO-
I'MYHBIE CTPYKTYPBl IPUMEHSIOTCA A PaboTel ¢ (aiiaaMu U B
sispike [TACKAJID.)



288 Odunoros B.B., Koyybuncrxuii B.II.

8.6.3. OTKpbITUE cywecTBylowWwero camna

PesysibTaToM BBHIMOJHEHUS ONepaluy OTKPBITUS (aiiia sSBiIsd-
eTcs MU JorTuuecKoe uMsa Gaiiia, NI IpuU3HAK OITHOKN.

Cucremusie BrsoBH. OTKpEBITHE (haiija BBITOJHSET CHCTEM-
HBIA BBI30B Open. Ero onucanwue:

int open(const char *pathname, int flags, [mode_t mode]);

IaHHBIM BHI30B BO3BpAIAeT B IPOrPAMMY HJIN HOMEP OTKPHI-
Toro (aitysa (HeoTpUIlaTeJbFHOE IeJ0e YUCJ0) uiaum —1 (Ipu3HaAK
ommbKm). OmuOKa MOKET ITPOM30MTH, HAmpuMep, ecam (aima
He CYIIeCTBYeT.

IlepBerit mapamerp (pathname) aBiseTcs yKasarejeM Ha CAM-
BOJIBHYIO CTPOKY, coAep:Kallyio uMs Gpusnueckoro ¢aiia. B Ka-
YecTBe 9TOr0 MMEHU 371eCh, a TaKyKe BO BCeX IPUBOAUMBIX HIKE
CHCTEMHBIX BBI30BaX U B CTAHAAPTHBLIX (QYHKIIUAX MOKHO HCIIOJIb-
30BaTh WMJU UMA-IyThH (haiijia, MU ero OTHOCUTEJbHOE UMH.

Bropoit mapamerp (flags) Bri3oBa Open ompezaesseT 3ampariim-
BaeMBIII MeTOJ AOCTyIIa K (haily. OTOT IapaMeTp IPUHUMAET OJHO
13 3HAUEHUU, 3aJaHHBLIX KOHCTAHTAMHN B 3arojOBOYHOM (aiire
<fcntl.h>. (Kak u 60JbIITMHCTBO 3ar0JI0BOUHBIX (haitios, <fcntl.h>
Haxoxutrcsa B Karaiore /usr/include u mosKer ObITH BKJIIOUEH B
mporpamMmy ¢ momoinbio aupekTuBbl #include <fcntl.h> .) Tpu
0c000 MHTEPECHBIX KOHCTAHTHI:

1) O_RDONLY — OTKpBITH (haiia TOJIbKO IJIA UTCHUS;

2) O_WRONLY — oTKpBITH (haiJl TOJBKO JJIA 3aIIUCH;

3) O_RDWR — OTKpPBITH (aily IJid YTEHUS U IJIA 3alNCH.

Tperuii mapamerp (Mmode) mHeoOs3aTeabHBIN (00 9TOM CBUIE-
TeJbCTBYIOT KBaApaTHBIe CKOOKM). IIpy OTKPBITHHM CYIIECTBYIO-
miero ¢aiisa OH He HCIIOJb3yeTCH.

IIpumep

#include <stdlib.h> I* [1nA Bbi3oBa exit */
#include <fcntl.h>

char *namefile="abc"; /* Uma ¢pavina*/
main()

{

int fil;
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I* OTKpbITL Ghbavin griAa YTeHna-3amcu */
if ((fil = open(namefile, O_RDWR)) = = -1)
{

printf(“HeBosmorxHo oTkpbiTe %s\n“, namefile);
exit(1); I* Bbixog rio oumnbke */

}

exit(0); I* HopmarnbHbiv Bbixod */

}

HanHas mporpamMMa He BBITIOJHSAET HUKAKOHN IOJIe3HOUM pabo-
TBI, a IPOCTO J€MOHCTPUPYET HEKOTOPhbIe BasKHbIe MOMEHTHI. Bo-
TePBLIX, BCAKAs (paiiyioBas onepaiiusa MOMKET 3aBePIIUTHCS ¢ OITI0-
koii. ITosToMy Takas BO3MOKHOCTBH OOJKHA OBITH 00s3aTEILHO
IIpeayCcMOTpPeHa B mporpaMme. Bo-BTOPBIX, BBIXOJ U3 IIPOrPAMMEI
(a TouHee, 3aBepllleHNEe COOTBETCTBYIOIIET0 IPOTPAMMHOTO IIPO-
Iecca) BBIMOJHAET CUCTEMHBIN BBIBOB eXil, eIMHCTBEHHBIA Ia-
paMeTp KOTOPOT'O COAEP:KUT KO 3aBepiieHusa mpormecca (0 —
ycmentHo; 1 — ¢ omu6Koii). IIpoToTHII 3TOT0 CHCTEMHOTO BBI30BA
comep:KuUTCA B 3arojoBouHoM (aiime <stdlib.h>.

Cuenyioliiasi IporpaMMa OTJIMYAeTCA OT IPeAbIAYINeil TOJIBLKO
TeM, UTO MMsA OTKpLIBaeMoro (aiisa sajgaercs He B TEKCTe IIPO-
rpaMMBbI, a U3 KoMaHAHOII cTpoku Shell B KauecTBe mapamerpa
3amyckaemoro (aiiia. [lomycTumM, 4TO rOTOBas IporpaMMa Iome-
mena B (¢aiia open_Tfile. Torga nis ee 3amycKa MOMKHO UCIIOJIb30-
BaTh KOMaHIHYIO CTPOKY

$ open_file abc
TexcT TporpaMMbI:

#include <stdlib.h> /* [[na evi306a exit */
#include <fcntl.h>
main(int argc, char *argv[ 1)
{
int fil;
if (argc 1=2)

printf(*Need 1 argument for open\n”’);
exit(1); /* Buixod no owubre */

}

/* Omkpoimy Qatin 0na umernus-3anucu */
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if ((fil = open(argv[l], O_RDWR)) = =-1)
{
printf(*Cannot open file %s\n”, argv[1]);
exit(1); /* Buixod no owubre */
}
exit(0); /* HopmanvHolii 8vixo0 */
}

shell zamyckaer riaBHYIO MOAIIPOrpaMMy Main, IpHUCBOUB ee
apryMeHTy argc sHaueHre KOJMYEeCTBa TapaMeTpPoB B CIKUCKe argy,
a Ka)KIoMy dJIeMeHTy MacCuBa argv 3HaueHre COOTBETCTBYIOIIETO
rmapaMeTpa u3 KOMaHJHO# CTpOKu. B mpumepe argc paBHO 2, aJje-
meHT argv[0] comep:xuT cTpory cuMBOJIOB «open_Tile» (umsa mpo-
rpaMMBbI YCJIOBHO SBJISIETCS HYJIEBBIM Iapamerpom), argv[l] —
CTPOKY CHMBOJIOB «abC». B HauaJjie CBOero BBHIMOJHEHUA IIPOTrpaM-
Ma IpoBepseT, IPaBUJILHOE JIU YKMCJI0 HapaMeTpPoB el OLII0 mepe-
JaHO0 IPU 3aIyCcKe.

SYyHKUMM cTaHzapTHOM 6mbimmorexm. OTKpBITHE (ailia BBI-
noJiasaeT crangaprHaa ¢yHknua fopen. Craexpyiomaa mporpaMmma
BBITIOJIHSET TO K€ caMoe, UTO U IIPOorpaMMa B IPEeIbIAYIIeM IIPH-
Mepe — OTKpBIBaeT (paiiyi, ¥Ms KOTOPOTO IIOJL30BaTeNb HaOUpa-
eT B KOMAaHIHOM CTpPOKe B KauecTBe IapaMeTpa 3allyCKaeMoro
daiina:

#include <stdlib.h> /* [Ina evi306a exit */

#include <stdio.h> /* Codepicum onpedenenus FILE,

fopen u m.0.*/
main(int argc, char *argv[])

{
FILE *stream;
if (argc 1=2)
{
printf(*Need 1 argument for open\n”’);
exit(1); /* Buixod no owubre */
}

/* Omkpoimo Qatin 0na wumernus-3anucu */
if ((stream = fopen(argv[l], “r+”)) = = NULL)
{
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printf(*Cannot open file %s\n”, argv[1l]);
exit(1); /* Buixod no owubke */
}
exit(0); /* HopmanvHolii 8vbixo0 */

}

IlepBerii mapamerp pyHKIUu fopen — ykKasarenp HA UMSA OT-
KpbIBaeMOT0 (pu3uduecKoro gaiiaa. Bropoit mapaMmerp — CUMBOJIb-
Has CTPOKAa, KOTOpas OIpeesseT 3alpalinBaeMblil METO JOCTY-
ma K ¢auay: r — ¢ailyi OTKPLIBAETCS TOJBKO IJIS UTEHUS, a —
daita OTKPHIBAETCA TOJBKO IJIA 3alUCU; I+ — IJIs UTeHUA U 3a-
nucu. B ciayuae ycmexa ¢yaknua fopen samoaHsAer aas daiiia
cTpyKTypy FILE u Bo3BpaiaeT B mepeMeHHOII Stream ee azgpec.
B cayuae ommmbOku Bo3Bparttaercsa ykasaTeab NULL.

BrimosrHuTEe IpUBEAEHHBIE BHIIIE ITPOTPAMMEI.

8.6.4. Co3paHue cpanna

PesynbTaToM BBIIIOJHEHUS ONEpaliy co3fgaHusa (aiiaa ABJIs-
eTcs MU JIoTuuecKoe uMsa (aiiia, NI OIpusHaAK OITHUOKN.

Cucremusie BrsoBH. [[JId cos3maHusa ailyia MOMKET OBITH HC-
MIOJIb30BAH OAWH M3 IBYX CUCTEMHBIX BBI30BOB: Open u creat. Boizos
creat mpeacTaBiigeT co00OU TPATUIIMOHHBIN cIOC00 co3manus (ati-
Jga. Ero onucanue:

int creat(const char *pathname, mode_t mode);

IlepBerii mapamerp (pathname) aBiseTcs yKasarejeM Ha CAM-
BOJIBHYIO CTPOKY, COAep:KaIyio uMs pusndeckoro ¢aiiaa. Ilapa-
MeTp mode 3amaer mpaBa moctyma K ¢aiay. O0sIuHO 9T0 3-3HAU-
HOe BOCBMEPUUYHOE YUCJIO, CTapIas mudpa KOTOPOTo OIpenesseT
IIpaBa JAOCTyIIa BJafeJsblia (aiiia, cpefHas mudpa — BJiageablia-
TPYHIIBI, a MJaAmaa mudpa 3aJaeT IpaBa AOCTyIIa BCeX OCTAaJb-
HBIX Tosab3oBareseii. Hampumep, BockMepuunoe umciao (B CH
BOCBMEPUUYHOE UMCJI0 HaumHaeTrcda ¢ HyJia) 0764 3amaeTr mpaBo I0-
CTymma rwxX IJsl BJIafiesblia, rW — IJI BJIaJeNbIla-TPYIIbI, ' —
JLUIA BCeX OCTAJIBLHBIX IOJb3oBaTesel. IIpumep ncmoab30BaHUA BhI-
30Ba creat:

fil = creat(*/tmp/newfile”, 0764);
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B cinyuae ycmemrHoro s3aBepIlieHHS CHCTeMHBIM BBIZOB Creat
BO3BpAIllaeT HOMEP HOBOTO (paiiia, OTKPBITOrO Ha 3alucb. A B
cJiydae oIImOKY Bo3BparaeT 3uauenue —J1. I[ys Toro 4To6b! TOIBKO
YTO CO3MAaHHBIN (haiiyl ObII OTKPBIT AJS UTEHUS, €r0 Heo0X0aMMO
CHayvaJia 3aKPBITh, 4 3aTEM OTKPBLITH BHOBb.

Ecnu daiin, sagaHHBLIN B KauecTBe MePBOTO IIapaMmerpa creat,
VK€ CYIIleCTBYET, TO, BO-IIEPBHIX, BTOPOI ITapaMeTp BhI3oBa creat
UTHOPUpPYeTCA. A BO-BTOPBEIX, MAaHHBIN (aiija ycexaercsa OO HyJie-
BOU JJIMHBI U, CJI€I0BATEILHO, IPEKHAA nHPOpMAIIU aiiaa yHId-
TOYKAETCH.

PaccmoTpum mpumenenue AJsA co3gaHus (pailyia CHCTEMHOTO
BBI30BA OPEN, KOTOPBIH ITPEAOCTABJISIET OOJIBIIIE BOSMOXKHOCTEM 10
cpaBHeHUIO ¢ BBI3oBOM creat. Ilyiia aToro, BO-IIEPBBIX, B COCTaB
BTOPOT'O OIIepaH/1a BHI30BA OPeN 00a3aTeTbHO AOJIKHA OBITH BKJIIO-
yena Kouctauta O _CREAT. Bo-BTOpBIX, JaHHBIN BEIBOB HOJIKEH
MMeTh TPEeTHul omepana — mode, aHAJOTMYHBIA OIlepaHay BBI30BA
creat.

OpgHuM M3 OTJIMUMI co3maHus ailjia Ipu IOMOIITYU OPen SABJIA-
eTcs TO, UTO HOBBIH (paiiy cpasy Ke OKa3bIBaeTCs OTKPBITBIM 3a-
IaHHBIM croco6oM. I[Jisg 9TOro B cOCTaB BTOPOI'O OIlepaHIa KpoMe
O_CREAT BrJumouaerca korncranta O RDONLY, O WRONLY
uan O _RDWR. EcTecTBeHHO, UTO 3ampalinBaeMbIil JOCTYI K
(daiiay He DOJMKEH BBIXOAUTL 3a PAMKH! IIpaB AOCTYyIIa, 3agaBae-
MBIX mapamerpoM mode. Haye BBI30B OPEN BO3BPATHUT MPUIHAK
omubxu. Hampumep, caenyioiinii BEI30B HpeAHa3HAUEH IJIS CO-
3naHuA (paiisa, a TaksKe IJIA ero OTKPHITUSA Ha YTeHHEe U 3alUCh:

fil = open(*“/tmp/newfile”, O_RDWR| O_CREAT, 0760);

TpeThbsa KOHCTAHTA, BKJIOYaeMas B COCTAB BTOPOTO OIepaHIa
BBI30Ba OPeN, oImpenesseT IOBeJeHNe 9TOTO BBIZOBA, ecaiu (aiia ¢
3alaHHBIM MMEHEeM y:Ke cyliecTByer. B uacTHoCTH, eciu JaHHAS
KOHCTaHTa OIyIlleHa, TO CYIIecTBYIOMui (aila 6yaeT OTKPBIT Ha
3amuch (ecau MO3BOJIAIOT IIpaBa AOCTyIIa K HEMY), a IapaMerp
mode urHOpPUpPyeTCH.

Ecaiu B cocraB BTOpPOro omepaHJa BKJOUYeHAa KOHCTAaHTa
O_EXCL (exclusive — wuCKJIIOUNTENBHBIN), TO B CIydae CyIIe-
cTBOBaHUS (haiijaa BHI30OB OPEN 3aBepIIMTCS ¢ omubkoi. Ilpumep
TaKOr'0 BBIZOBA:
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fil = open(“abc”, O_WRONLY| O_CREAT| O_EXCL, 0760);

Ecaim B cocTaB BTOpPOTO omepaHJa BKJOUYeHAa KOHCTAaHTAa
O_TRUNC, 10 B cayuae cyIecTBOBaHUsA (aiija oH OyIeT yceueH
[0 HYJIEBOTO pasMepa (ecyiu IO3BOJISIOT IIpaBa gocryia). I[Ipumep
TaKOr'0 BBIBOBA:

fil = open(“abc”, O_WRONLY| O_CREAT|O_TRUNC, 0760);

SYHKUIMM CTaHZapTHOM 6ubimorexm. s cosmanusa Gaiiaa
HCIIOJIb3YeTCs ONMcanHas panee Qyukiiua fopen, B KauecTse BTO-
poro mapameTpa KOTOPOM 3amaercss cTpoka “w” miu “a”. Kaxpgasa
13 9TUX CTPOK MPUBOAUT K CO3MaHUIO HOBOTO (paiija, OTKPBHITOTO
Ha 3amuch. Pasinune MeXIy HUMU HPOABJIAETCS B TOM CIyuae,
ecan y:Ke cyimecTByer (aitn ¢ 3aganabiM nMenem. CTpoxa “w”
IIPUBOAUT K YCEUEHUIO 3TOTO (haiija g0 HYyJIeBOU AJIMUHBI, a CTPOKA
“a” orpaHNYMBAaETCA OTKPBLITHEM CYIIleCTBYIOIIero (daiiua.

PaspaboratiTe mporpaMmy co3fgaHus (daiiia, TOJIyUaronIyo MM
daiinma u3 KomMaHAHOI cTpoKu. Ilocje BBITOJIHEHUS HTPOTPAMMBbI
IIPOBepbTe HAIMUME CO3JZaHHOro (haiiia.

8.6.5. Ykazarenb ¢amna

ITocsie Toro xKaxk hailyi OTKPBIT JIIOOBIM 13 M3JIOKEHHBIX BBIIIIE
coco00B, IMPOTPAMMHEBIN HPOIECC MOKET BBIMOJHATL MH(MpOpPMAa-
IIMOHHBIN 00MEH C HUM, TO €CTb BBIMOJHSTH UM YTeHUE JaHHBIX
u3 (aityia, mim sanuch JaHHBIX B (aii. [JIa KaKa0ro OTKPBITOrO
daiina Sapo COmEP:KUT OTAENbHYIO II€PeMEHHYI0, HAa3LIBAEMYIO
yKasaresieM (aiija, KOTopas COAEP:KUT HOoMep Toro OaiiTa (aiiia,
HauWHas C KOTOPOro OyAeT BBIMOJHATHCS MOCJEAYIOIee uTe-
Hue daiiyia uau 3anuch B Hero. IlosToMy mpeske ueM BBIIIOJIHATD
omeparnuio urTeHus (3amnucu) daiiaa, HeoOX0IMMO YeTKO IIPEACTaB-
JATh cebe, HOMep KakKoro 0aiiTa HaXOoAuTCA B ykKasarese (paiiia.
Hampumep, B pesybTaTe 00LIUHOTO OTKPBITHA (paiiia ero ykasa-
Tesb comep:kut 0. Ecau ke BO BTOPOi omtepaH BbI30Ba Open mobda-
BuTh KoHcTauTy O _APPEND, TO yKazareasb (aiima Oymer ycra-
HOBJIEH HA ero KOHeII.

Cucremusie erasoes. CucreMHBIT BBI30B Iseek mosBoiser ye-
TaHOBUTH yKasaTeab (aiinia Ha Jio0yio mosuiuio. Ero omucanme:
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#include <sys/types.h>
#include <unistd.h>
off_t Iseek(int fil, off_t offset, int whence);

IIpu ycmemrHom 3aBepiiieHMu BBI30B Iseek BosBpalmaer moOBOe
3HaUeHUe yKasaTeysd (aiina. B cayuae ommbku — umcsio —1. Ilep-
Beiii mapamerp (fil) — mHOMep daiima, oTKpeITOrO panee. Bro-
poii mapametrp (offset) ocymiecTBiaser TpedyeMoe cMellieHe OTHO-
CHUTEJBbHO TOW MO3UIMM yKasaTesas (daiijsia, KoTopas 3amaeTcs
TpeTbuM mapamerpoM (Whence), KOTOpBIZI MOXKHO 3aJaTh B BUIE
OZHON M3 CJHEAVIOIINX TPeX KOHCTAHT, OHpeAesieHHBIX B (haiiyie
<unistd.h>:

SEEK_SET — cwmemienue npubaBiseTcs K Hauany Qaiiia;

SEEK_CUR — cwMmerienne mpu0aBisieTcsa K TEKYIIeMy 3Haue-
HUIO yKas3aTessd,

SEEK_END — cwmerienune npubaBiiseTcsa K KOHITY (aiiia.

HecmoTpss Ha TO UTO TUII CMEIIeHWS U TUIl 3HAYEHUS YKa-
saresna (aitsa oguH m ToT Ke Off t (om ompexmenen B (aitie
<sys/types.h>), obsacTb JOTYCTUMBIX 3SHAUECHUH AJISI KaXKJIOT0 U3
HUX pasjudHa. B oTimume oT yKasareas daiijga, TPUHUMAIOIIETO
JINIITH HEOTPHUIIATEIBHBIE ITeJIble 3HAUEeHU s, CMEIeHIe MOKeT ObITh
U OTPHUILATEIBHBIM.

Boobi1te roBops, BBI30B Iseek BBIZACT MPM3HAK OIMHUOKM IJIsA
cymiecTByIomiero ¢aia TOJIBKO B TOM CJIydYae, €CJIU MBI IIOIBITA-
eMcs YCTAaHOBUTH yKasaTesnb (haiija Ha IO3UIIUI0, ITPEIIIEeCTBYIO-
mTyio HavaJy (aiina. I HaobopoT, omeparusa YCTAaHOBKHY yKasaTe-
JIf Ha TO3UITNIO, PACIIOJIOKEHHYIO fajiee KOHIA (haiija, IpuBeIeT
K IIOSABJIEHUIO B (haiijie «IbIPhI», 3aIOJTHeHHON HYJISIMMU.

IIpumep mcmoab3oBauusa BbI3oBa Iseek:

off_t newpos;

newpos = Iseek(fil, (off_t)—16, SEEK_END);

B mamaoM mpumMepe HOBoe 3HaueHMe yKasaresas daiina Oymer
Ha 16 MeHbIlle, UeM 3HaUeHIE, COOTBETCTBYIOIee KOHITY (haiiia.
ObpatuTe BHUMaHMe, 4TO A uucaa (—16), samaroiiero cmerre-
HUe, UCIOoJb3yeTcA ABHOe 3amanme Tuna (off_t).

WMHTEepecHo OTMETHUTH, YTO BBIZOB Iseek MOMKHO MCHOJB30BATH
1A ompeneneHusa niauHbl Qaina. Hanpumep, mycThs mepeMeHHAA
filsize cogepsxuT gaumy Gaiina, Torma
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off t filsize;
int fil;

filsize = Iseek(fil, (off _t) O, SEEK_END);
SYHKUIMM CTaAHAAPTHON OMBIMoTexKMm. Y CTAHOBKY YKaszaTelssd
(daiina BeITIONHAET cTaHgapTHasa pyHkiua fseek. Ee onucanue:

#include <stdio.h>
int fseek(FILE *stream, long offset, int whence);

DyHKIINSA BO3BpAIllaeT HeHyJIeBOe 3HaUeHUe TOJBbKO B CIyuae
ommbKu. IlepBwIii mapamerp (Stream) maenTuduIupyer Qai.
Hasnauenue AByX APYTruX IIapaMeTPOB aHAJOTHUYHO BBIZOBY Seek.

CosmaiiTe ¢ ITOMOIIBIO TEKCTOBOT'O PeJaKTopa HeOOoIbInoi (hai,
a 3aTeM C IIOMOIIBIO CBOEH IIporpaMMbl o0pasyiiTe B aToM (haiiie
«IBIPY», HAJIWUYMe KOTOPOIi IIPOBEPhTE C IOMOIIbI0 TEKCTOBOI'O
pemaxTopa.

8.6.6. YTeHne u3 camna

ITocse Toro xaxk ykasaTenb (paiija yCTaHOBJEH B Tpedyemoe
MecTo (haiijia, MOKHO BBITIOJIHUTL UTEeHHUE 13 9TOro (paiiza Tpedy-
eMoro uucja 6auToB.

CucremMusle BHSBOBH. UTeHue u3 (paiija BBITOJIHSIET CHCTEM-
HBIA BBI30B read. Ero onucanne:

#include <unistd.h>

ssize_t read(int fil, void *buffer, size_t n);

JaHHBIN BHI30B BHIIOJIHAET UTeHUE U3 (haitia, HOMEP KOTOPOTo
3agaercs nepBbiM napamerpoM (fil), Takoro umcsia 6afiTOB, KOTO-
poe 3amaerca TperbuM mapamerpoMm (N). CumraHHble GAWTHI IIO-
MemialoTea B Oydep, yKasaTeJab HAa KOTOPHIH 3aJaeTcs BTOPBIM
nmapamerpom (buffer). Bydep mpexncrasiser coboil maccus, dJje-
MEHTBI KOTOPOTO MMeIT mpousdBoabHbIN Tum (Void). (Hamre Bcero
O0ydep odopMaseTcss KAK MacCUB CHMBOJILHOTO THIIA.)

Ecau BrimonHeHMe read 3aBepIInIoch YCIIEITHO, TO OH BO3Bpa-
IMaeT YucJio 0aliTOB, CUMTAHHBIX M3 (paiijga. ITO UMCJIO PABHO N
U1 MeHbIle ero. Ecji MbI CYUTBIBAEM CHMBOJIOB MEHbIITe N, TOT-
Ia MBI HAaXOAWMCS B KOHEUHOU uacTu (aiisa, comepsraleii MeHb-
Ille CHMBOJIOB, UeM 3allpaluBaeTcsd. Eciu Iocjie 9TOTO OIATH
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BHIIOJIHUTL read, To oH Bo3BpatuT uwucyo 0, o3Hayaromiee, 4YTO
IOCTUTHYT KoHer (aina. B cayuae omubru read BosBpaiaer
yucyo —1.

OpgHuM M3 Pe3yJILTATOB BBHINOJHEHUA read sBIAETCA IepeMe-
IeHre yKasaTeas (aiiia Ha mepBbIi, He CUNTAHHBIN OalT (aiiza
UJIW Ha €ro KOHEII.

IIpumep. Cregyroias mporpaMMa BBITIOJIHSET MOACUET 0aTOB
B (paiime, mMA KOTOPOTO IepemaeTcsa M3 KOMAaHIHOU CTPOKIU:

#include <stdlib.h> 1* [1nA Bbi3oBa exit */
#include <fcntl.h>
#include <unistd.h>
#define BUFSIZE 512
main(int argc, char *argv[])
{

int fil;

char buffer[BUFSIZE];

ssize_t nread;

long total = 0;

if (argc 1=2)

{

printf(“Need 1 argument for open\n®);
exit(1); I* Bbixog ro oLunbke */
}
I* OTKpbITE Gbavisl 4JIA YTEHNA */
if ((fil = open(argv[1], O_RDONLY)) ==-1)
{

printf(“Cannot open file %s\n“, argv[1]);
exit(1); I* Bbixog rio oumbke */
}
[* [NoBTOPATL [0 KOHLUa ¢bavinia */
while((nread = read(fil, buffer, BUFSIZE)) >0)
total=total+nread;
printf(“total = %ld\n“, total);
exit(0);
}
ITossicuum, mouemy ayamua Oydepa B3aATa paBHOU 512 GaiiTam.
Hemo B ToM, UTO Ka'XKAbIH CHUCTEMHBIN BHI3OB read mHUIIMHPYET
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CUMTBLIBAHUE C fJucka 0soka 0aiiToB. BennumHa aToro 0J0Ka eCThb
yucio 512, yMHOMKEHHOe Ha CTeIleHb JBOMKM, 1 3aBUCHUT OT CUCTe-
mbl. Eciu cumTBHIBATH HAHHBIE C AUCKA HEOOJBITUMU IOPIUIMU
(TI0 HECKOJBKO 6AWTOB), TO HUKAKUX M3MEHEHUH B Pe3yJbTaTax
paboThI mporpaMMbI He Oyaer. EnnHcTBeHHOE — Pe3Ko BO3pacTeT
BpeMs BBINIOJTHEHUSI IIPOTPaMMBbI, TaK KakK, BO-IIEPBHIX, UTEHUE
KaxKaol mopruu 0aiiTOB TpeOdyeT CUMTHIBAHUSA B JYUIIEM cJyuae
u3 guckosoro K3Illa, a B xyaiieM — ¢ AucKa IeJoro OJIOKa.
A BO-BTOpPBIX, 0O0JIBIIIOE KOJUUECTBO CUCTEMHBIX BBIZOBOB IIPUBO-
IUT K TAaKOMY JKe uncyay nepexjouenuii 1111 na pexxuma «3amaua»
B PEKUM «IAPO» M 00paTHO, UTO TpeOyeT 3aMeTHEIX 3aTpaT Bpe-
menm I1I1.

SYHKUMM CTaHZApTHOM 6ubimorexm. [IpumeHeHMe Ay UuTe-
Hus u3 (aiiga cTaHZapTHBEIX 0MOJIMOTeUHBIX (DYHKIIUI IT03BOJIAET
He 3a00TUTHCA 00 3PPeKTUBHOCTH MH(pOPMAaIIMOHHOTO oOMeHa. Tak
KaK, BO-TIEPBBIX, 9TU PYHKIINHU 3aHUMAIOTCA Oy(depusaueit oome-
Ha ¢ daitiom. ITosTomy 3ampoc 13 IPOrpaMMEI OUEPeIHON ITOPITUT
0afiToB He NMPUBOAUT HeM30e:KHO K CUMTBIBAHMIO O0J0Ka (paiima.
Ecau sra mopiius HaXOAUTCS B TOM 0JIOKe, KOTOPBIHA OBLI CUMTAH
IMOCJIETHUM C AUCKa, TO TpedyeMble 0aWThHI cTaHAAPTHAS QYHKITUA
HaxXoAuUT B cBoeM Oy(depe, OTKyZa OHA M KOIHPYyeT UX B Oydep
mporpaMMbl. Bo-BTOPBIX, (PYHKIIMM CTAHZAPTHON OMOJHOTEKU
BEITIIOJIHAIOTCS B PEIKUME «3a4a4a» 1 [OITOMY MX BBI3OB He IIPU-
BOAUT K IEPEKJJIOUEHUIO IIPOIeCccopa.

IIpumepoM craHZapTHOW (GYHKINMN uTeHUS (ailja ABIAETCS
dyHKINA uTeHUA cuMBoJia getc. Ee onmucanue:

#include <stdio.h>

int getc(FILE *istream);

HanHas GyHKIINS BO3BpaIllaeT MM KOI CHMBOJIA, WA YKUCJIIO
—1, KoTopoe o3HauaerT «KoHel Qaina» (EOF). ExmucTBeHHBII
napamerp pyHKIUU (istream) mpexacraBiseT co00ii YKasaTesb Ha
ctpyKTypy FILE. 9TOoT mapamerp os:KeH OBLITHL IIOJydUeH B pe-
3yJbTaTe OTKPBITUSA (haitma B mporpamme (0 BbI30oBa (GYHKIIUU
getc).

BoimtoiHUTE TPUBENEHHYIO BBIIIE MPOrpaMMy IMOACUETa CHM-
BOJIOB.
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8.6.7. 3anucb B dann

ITocse Toro xaxk ykasaTenb (paiija yCTaHOBJEH B Tpedyemoe
MecTo (paiiya, MOXKHO BBITIOJHUTE 3aNKCh B (haiij TpeOyeMoro Yuca
0atiToB. Ecsin yKasareab (aiiia ObIJI yCTAaHOBJIEH Ha KOHeI (ati-
Jia, TO 3amuch OyIeT BBIIOJHATHCA HA CBOOOJHOE MECTO 3a CUeT
yBeJIuUeHusa JIuHbl (aiiia. MHaue 3aliCh BBIIOJIHIETCS <IIOBEPX>»
IIPesKHero coaep:KumMoro (aiia.

CucTeMHsle BHSBOBH. 3allch B (Palj BLITOJIHSIET CHUCTEMHBIN
BEI3OB Write. Ero onucanue:

#include <unistd.h>

ssize_t write(int fil, void *buffer, size_t n);

JaHHBIN BBI3OB BBIMIOJHSET 3anuch B (haiija, HOMEDP KOTOPOro
sagaercs nepBbiM napamerpoM (fil), Takoro umesia 6aiTOB, KOTO-
poe 3amaercs TpeTbuM mapamerpoM (N). 3anuch B haila BHIIIOIHSI-
ercsa u3 Oydepa, yKasaTesb Ha KOTOPBIN 3aJjaeTCA BTOPHIM IIapa-
merpoMm (buffer). Bydep mpezacraBisierT cob0il MaccuB, dJIEMEHTHI
KOTOPOT0 MMEIOT IPOM3BOJIbHBIN TuI (VOid).

Ecau BnimonmHeHMe Write 3aBepIIIMJIOCH YCIIEIITHO, TO OH BO3-
BpalljaeT 4ucJo 6aiToB, 3amucaHHBIX B (aita. IToutu Bcerma sTo
Y1cJIo paBHO N. B cayuae omubku write Bo3Bparaer umciao —1.

OpgHuM M3 Pe3yJILTATOB BHITIOJHEHUA Write ABJsSeTCS mepeMe-
IeHre yKasaTrenasa (Qaiija Ha IepBbIA 0alT Iocje 3amuCaHHOTO
yuacTka Qaiiia.

B rauecTBe mpuMepa npuBeneM pparMeHT IPOrpaMMbl, BBITIOJ-
HSAIOITUH 3amInch cogepskuMoro oydepa outbuf, nmeroriero ginuy
OBSIZE, B daiin ¢ umenem abc:

fil = open(**abc”, O_RDWR| O_APPEND);

write(fil, outbuf, OBSIZE);

SYHKUMM CTaHIapTHOM 6ubimorexnu. lIpumepom crammapt-
HOII GYyHKIIUU 3amucu B Ghaily aBiasgeTca QYHKIIU 3alINCH CMBO-
Jga putc. Ee onucanwue:

#include <stdio.h>
int putc(int ¢, FILE *ostream);

IIpu ycmelrHoM 3aBepIlieHUY JaHHAA (QYHKIINSI BO3BPAIIAeT KO
cuMBoJia (COBHAmaeT ¢ IapaMeTpoM C), a B CJIydae OIIMOKH —
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yuciyo —1. ITapamerp ostream anajioruueH mapamerpy istream mpis
dyHEIUU getc.

CospmaiiTe IporpaMMy, BBITIOJHSIOIIYIO T00ABJIeHNE CMBOJIOB
B KOHEIl TeKCTOBOTO (paiija.

8.6.8. 3akpbiTUe N yHUYTOXeHue dhanna

ITocsie Toro Kaxk mporpamMma 3aBepIIuia padoTy ¢ aijom, STOT
daiin ;KelaTelbHO 3aKPBITH, a ecau (aita B OyAyIneM He IIOHaL0-
O0uTCA, TO €ro KejJaTeJbHO YHUUTOKUTL. KamKkaasa us sTUX omepa-
uii (0CO0EHHO YHUUTOKEHIE) OCBOOOKIAET PECYPCHI, UCIIOIb30-
BaBIIecA AJiA paboTel ¢ (aiimom. IIpu 3aBepieHnn mpoiiecca Bce
(aitnbl, OTKPHITEIE UM, 3aKPBIBAIOTCA aBTOMATUYECKH.

CucTeMHsle BHBOBH. SaKpPbLITHE (paiija BLITOJIHSIET CHCTEM-
HBEIA BBI30B close. Ero onmcanme:

#include <unistd.h>

int close(int fil);

B ciyuae ycmermiaoro 3aBepitenus BuI3oB close Bossparmaet O.
B cayuae omubku — unciao —1. EquHCTBEeHHBIN TapaMeTp BBI3O-
Ba — HOMep 3aKpbIiBaemMoro daiija.

Hnsa yHuuTOKeHUA (haitjia MOXKeT OBITh MCIIOJH30BAH BBI3OB
unlink. Ero onucanwne:

#include <unistd.h>
int unlink(const char *pathname);

B ciyuae ycrieIHoro saBepiiieHus BbI30B BosBpaiiaer 0, nHa-
ye — ymeyao —1. ExuacrBenHbIil mapamerp (pathname) ects yra-
3aTesb Ha uMA Qaiiia.

SYHKUMM CTaHJapTHOM 6mbmmorexy. 3aKkpbiTue (ailjia BBI-
moaHseT craugapTHaa Gyukmusa fclose. Ee onucanue:

#include <stdio.h>
int fclose(FILE *stream);

DyurIusa BosBpalaerT 3Hauenure O Ipu yCIEIIHOM 3aBepiiie-
Huu. B ciayuae ommbru — umeyao —1.

Yro KacaeTcsa YHUUTOXKEHUA (paiiyia, TO AJIS 3TOTO BIIOJHE JOC-
TaTOYHO CHCTEMHOTrO BbIZoBa Unlink, 1 cooTBeTcTByIOIIAs CTaH-
JapTHas QYHKIIUS He CYIIeCTBYeT.
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8.6.9. 3apaHue

Tpebyerca paspaboraTk OOHY M3 CJAEAVIOIIMX IIporpamMm (1o
VKa3aHWI0 IPenofaBaTes):

1) KommmpoBaHue (aiiaa (MM cTaporo u HOBOro (haiiia mepeaa-
eTcs B KOMaHIHOM CTPOKE), MCIIOJIB3Ys CUCTEMHBIE BHI3OBHI;

2) xonmpoBauue aiiaa (MMA cTaporo 1 HOBOTO (haiija mepeaa-
eTcsi B KOMaHIHOM CTPOKE), MCIOJb3Ys CTaHAapTHBIE (ZYHKIINY;

3) BBIBOJ HA BKPAH COAEPIKMUMOI0 TEKCTOBOTrO (haiijia, MM KO-
TOPOT'O 3aJaeTcsi B KOMaHIHON CTPOKE, HCIIOJNB3YA CHUCTeMHBIE
BBHI3OBHI;

4) BBIBOJ HA SKPAaH COAEPIKMMOTO TEKCTOBOTO (aitia, nMa Ko-
TOPOT'0 3aJaeTCsI B KOMaHAHOM CTPOKE, MCIIONb3Ys CTaHIapTHHIE
byHKIUYT;

5) BBOA ¢ KJIaBHATYPHI COAEPKUMOTO TEKCTOBOTO (haiijaa, mMs
KOTOPOTO 3aZlaeTcsA B KOMAHIHON CTPOKE, UCIIOJb3YA CUCTEMHBIE
BBI3OBHI;

6) BBOZ C KJIaBHATYPHI COAEPKUMOTO TEKCTOBOTO (haiijaa, mMs
KOTOPOTO 3aZlaeTcsA B KOMAHIHON CTPOKE, MCIIOJL3YA CTaHZAPT-
Hble QYHKIIHAU.

8.7. NabopaTopHasa paboTta Ne 6.
CucrteMHble Bbi30OBbI
ANA ynpaBneHUs npoueccamwm

Ilenbio HacTosAIel JabOPATOPHOM PABOTHI SABJAETCA MOJTyUe-
HIe HaBBIKOB WMCIOJb30BaHUA B mporpamMmax Ha sas3bike CU cuc-
TeMHBIX BbI30BOB UNIX, IpegHasHaueHHBIX AJIA YIIPABJIEHUS IIPO-
meccamu: fork, exec, wait, a Tak:ke paboTa ¢ mepeMeHHBIMU
OKPY KEeHUs.

8.7.1. MoproTtoBKa K BbIMOSIHEHNUIO PaboOThbI

Ilepen BEITIOSTHEHMEM AAHHONM PabOTHI PEKOMEHIYEeTCsS 03HAKO-
MHUTBCSA CO CJHEAYIOIIMMM BOIIPOCAMHU K3 TEOPEeTHUUYECKOIl uacTu
rmocoous:
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1) cocrosHusa nporecca (mogpaszg. 4.1);
2) cosmaHme mporiecca (moxpasz. 4.2);
3) mnepemeHHBIE OKpPYysKeHU (m. 1.5.4).

8.7.2. CoszpaHue npouecca

JIr000i1 mpolecc MOMKET IMOPOKIATH AOUEPHIE ITPOIIeCChI, MC-
moJab3ya cucteMubIil BbI3oB fork. Ero omucanue:

#include <sys/types.h>

#include <unistd.h>

pid_t fork(void);

B ciyuae ycmerraoro saBepiieHus BbidoBa fork cosgaercs mo-
BBII IIPOIlECC, KOTOPBIA ABJISAETCS IOUTH IIOJHOM KOMIMEH CBOEro
mporiecca-oTiia. [Ipu 9ToM OH MMeeT TaKyIo JKe IporpaMmmy, epe-
MeHHbIe OKPY:KeHHs, a TaKkKe CTPYKTYPhI JaHHBIX AApa, 00CJIy-
JKUBAIOINe Ipoiiecc. EAWHCTBEHHOE pasinure Me:KAy IIpoIecca-
MU B TOM, UTO HOBBIHA mporecc mMmeer apyrou pid. (BcmomHuUM,
yTo pid — HOMep mpoIlecca, YHUKAJIBHBIA AJISI BCEH CUCTEMBI.)
Taxum oOpasom, pesyabTaToM BbimoaHeHus fork aBasercsa
nmapajuiejibHoe (OLHOBPEMEHHOE) CYIIIECTBOBAHVE B JAHHBIA MO-
MEHT ABYX IIPOIIECCOB, BBITIOJHAIINX OAHY U TY sKe IIPorpaMMmy,
IpuYeM B OSHON M TOM JKe ee TOUKe. ITa TOUKA — KOMAaHAA,
KOTOpas cjeAyeT B IporpaMMe 3a KOMaHI0H BbI30BA HMOAIIPOTPaM-
mbl fork.

HanbHelilIee BBITIOJHEHUE OMHONM W TOW K€ IPOrpaMMBI IIPO-
IIECCOM-OTIIOM ¥ JOYEPHHUM IIPOIECCOM PAa3JIUYHO II0 TON HPUYU-
He, UTO pasjanuaeTrcs Koj BosBpaTa moamporpammsel fork B atu gBa
mporiecca. B mpoiiecc-oTel Bo3BpaljaeTcsa KOJ BOo3BpaTa, KOTO-
phIii coBHazaer ¢ pPid HOBOro mpoilecca, a KOJ BO3BpaTa B HOBBIHA
nporiecc paBex 0. IlosTomy mociie omeparopa BbI30Ba IOAIPOT-
pammebl fork mporpamMmma moJKHA cofep:kaTh uau omneparop if, nau
omepaTop Switch, BEITIONHAOIINI BeTBJIEHNE IPOrPaMMbI B 3aBU-
CHUMOCTH OT KOJa Bo3BpaTa momgmporpamMmmbr fork.

IIpumep. Crenyioias mporpaMMa IIPKU BBITIOJHEHUY TOPOKIa-
eT mouyepHuUii mporiecc. JlasbHeliIee BLIMOJTHEHNE 000UX IIPOIIEC-
COB PAa3JIMYaeTCs TeM COOOIIeHneM, KOTOPOe IIPOIlecC BEIBOAUT Ha
SKpaH:
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#include <unistd.h>
main()

{
pid_t pid;
switch(pid = fork()) {
case —1:
perror(“Error);
exit(1);
break;
case 0:
[* BbiriosiHeHne B go4YepHem riporecce */
printf(“/Toromok\n“);
exit(0);
break;
default:
[* BbirosiHeHne B poaunTesibCkoMm riporecce */
printf(“Pogurens\n“);
exit(0);
}
}

Bubnmoreunas mpoleaypa PError BBITIONHSIET BEIBOJ TOW CHUM-
BOJIBHOI CTPOKM, KOTOpas 3aJaHa B KauecTBe ee eJUHCTBEHHOI'O
mapamMerpa, B aiiJ cTaHZAPTHOTO BBIBOAA omuOKu. Ilocie aToro
OHA BBIBOJUT CHMBOJI «.» M JUATHOCTHYECKOE COOOIIeHre, yTOU-
HAOIIee TN Ipousorenineii omuoku. ([lyida moaydenus: guarHo-
CTHUYECKOTO COOOINEeHMs HpoIeaypa PEerror MCIob3yeT IepeMeH-
HYI0 €rrn0 m3 OKPYIKEeHHs IIPOIlecca, KOTOpas COLEPIKUT KOJ
mocjenHell omnOKM, BO3HUKIIEH B pe3yabTaTe CHUCTEMHOT'O BBI-
30Ba.)

BrinmosiHuTE IPUBEAEHHYIO BEIIIE IIPOTPAMMY.

8.7.3. OxmpaHue 3aBepLUeHUS NOTOMKA

B npuBemeHHOM BhIIIIE MPUMEpPE CO3JaHME NOYEPHEro IIporec-
ca IPUBOAUT K IapaJlieIbHOMY CYIIECTBOBAHMIO JBYX IIPOIIEC-
COB, HMKaAK He CBSI3aHHBIX Iajee MexKIy coboii. IIpocreiimum
CPeICTBOM CHMHXPOHHU3AIUN IPOIIECCOB SIBJIAETCS CHCTEMHEIN BhI-
30B wait. Ero onucanmne:
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#include <sys/types.h>

#include <sys/wait.h>

pid_t wait(int *status);

Brizos wait BpeMeHHO HPHOCTAHABJIMBAET BLIMOJHEHNE MPO-
Iecca-oTiia A0 TeX MOop, IMOoKa He 3aBepIINUTCA J000M JouepH!ii
mporiecc. (ITO 3aBepIlleHME SABJIAETCS CJAEACTBUEM CHUCTEMHOIO
BbI3oBa eXit.) ITocie aroro wait BosBparaer B mporiecc-orer pid
3aBepPIIMBIIErocsa mIporiecca. ExnHcTBeHHBIN mapamerp (status)
IIpeficTaBJIAgeT cO0OU yKasaTesb Ha Ilejioe umcjao. Eciu aToT yKa-
sarenb paBed NULL, To gaHHBIA mapaMeTp Jajiee He UCIIOJIb3yeT-
ca. MHaue B pesyibTaTe 3aBepiieHmusa wait mepemenHas status
VKasblBaeT Ha KOJ 3aBepIIeHUA JOUepHEero Ipollecca, IepemaH-
HBI IIPY IIOMOIIM BBLI30Ba eXit.

IIpumep. Ilepenenaem npuBeeHHYIO B II. 8.7.2 IIporpaMMy Tak,
YTOOBI IIPOITECC-OTell OKUIAJl 3aBepPIIeHUs JOUEePHEro IIpoliecca.
3aKJIIUNTENbLHBINA (h)parMeHT ITPOrPAMMEL:

default:
[* BbirosiHeHne B poaunTesibCkoM riporecce */
wait((int *) 0);
printf(“3aBepLueHne noromka\n®);
exit(0);
}
}

BoimtoiHHTE HOBBIM BapMaHT IPOTPAMMbI C KCIIOJIb30BAHUEM
BBI3OBa Wwait.

HomycTuM, 4TO IpoIlecc MOPOAMJ HE OAWH, a HEeCKOJBKO 0-
YyepHUX IpoiieccoB. Tak Kak BEI3Z0B Wait coolIaeT o 3aBepIeHnn
JIUIIIB OJHOTO IIOTOMKA, TO AJIS OKUIAHUS 3aBepIIleHUus BCeX II0-
TOMKOB HEOOXOAMMO B IIPOrpaMMe, BLIIOJIHSIEMOI IIPOIeCCOM-OT-
IIOM, OPTaHM30BATh COOTBETCTBYIOIUY IMuKJI. Ecau mporiecc-oret
JOJKeH OMKHUIaTh 3aBepIleHus He BCeX, a JIUIIb KOHKPETHOTO
IIOTOMKA, TO CJIeAyeT UCII0JIb30BATh BMECTO Wait CCTeMHBIH BbI-
30B waitpid. Ero onucanwue:

#include <sys/types.h>
#include <sys/wait.h>
pid_t waitpid(pid_t pid, int *status, int options);
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IlepBerii mapamerp (pid) ecTs HOMED MOUEpPHETO IpOIlecca, 3a-
BepIIeHMe KOTOPOro oxkupaeTcs. Tperuit mapamerp (options) mo-
JKeT MMPUHUMATh IIOCTOSTHHBIe 3HAUEHWUS, OIpeneseHHbIe B (haitie
<sys/wait.h>. HaubGosee nurepecuas koucrautra — WNOHANG.
3amaHre ee B KaUeCTBE TPETHETO IIapaMeTpa II03BOJISET B ITUKJIE
BHIBBIBATH Waitpid 6e3 O0JoKupoBaHus mporiecca-oria. IIpu sTom
ecau TpeOyeMblIii JOUEPHUH IIPoIlece ellle He 3aBepIiuicsa, waitpid
Bo3Bparraer 3Hauenue 0.

8.7.4. 3arpy3ka HOBOM Nnporpammsbl

JIrobas mporpaMMa MOKeT 3aMEeHUTD ce0s B aPecHOM TPOCTPAH-
CTBe IIPOoIlecca Ha APYTYIO MPOrpaMMy, UCIIOJIb3Y s OJHY U3 IITeCTH
dyuKIUi cemeiicTBa exec. Kaxkmasa us stux QyHKIUN Ipeodpasy-
eTcs TPAHCJATOPOM B OJUH U TOT K€ CHCTEeMHBIN BBI3OB, OTJINYA-
SCh OT APYrux QYHKIUI JUIIb JeTaIIMU IPeJOCTaBJIsIeMOro Ipo-
rpaMMHOT0 mHTep(deiica. BaikHo MOqUepKHYTh, UTO JIO00U TaKOI
BBI30B MPUBOAUT HEe K MOSABJIEHUIO HOBOT'O IpoIlecca, a JUIIb K
CMeHe COAepP:KMMOI0 MaMsATH TOTO IIpoIlecca, KOTOPBIM COAepsKUT
BBI30B EXEC.

B panbHelmeM u3o:KeHUUW OyaeM HCIIOJIB30BATH (PYHKITHIO
execl. Ee onmcanne:

#include <unistd.h>

int execl(const char *path, const char *argO, .., const char
*argn, (char *) 0);

Bce mapametpsl BeI3oBa execl aBiasioTCS yKasaTelsMU CTPOK.
IlepBerii w3 HUx (path) sagaer mMa-myThs TOrOo (haiina, KOTOPHIA
COZEPIKUT 3alyCKaeMyIo IIPorpaMMy WJX CKPUIT. Bropoii mapa-
meTp (arg0) 3amaer mpocToe MM 3arpysKaeMoil IporpaMMbl. OTOT
rmapaMeTp M OCTaBIIIeecs IIepeMeHHoe YMCJIo mapaMeTpoB (oT argl
IO argn) ZOCTYIHBI B BHI3BIBA€MOI IIpPorpaMMe aHaJOTUUHO Imapa-
MeTpaM KOMAaHIHOM CTPOKM HpM 3amycke mporpaMmbl u3 Shell.
(Ha camom gesie shell cam mcmosb3yer BbI3oBBI TOrk m exec misa
samycka mporpamMm.) Tak Kak CIMCOK IapaMeTPOB MMeeT IIPOM3-
BOJIbHYIO IJNHY, OH JOJIKeH 3aKaHUMBAThCA HYJIEBBIM yKasaTe-
JieM AJisi 0003HaUeHU KOHITA CIIHCKA.
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IIpumep. Caenyiomiasa mporpaMMa 3aMeHsIET caMa ce0s Ha u3-
BecTHYIO mporpammy cat (mosmHoe mmsa daitma /bin/cat). Homyc-
THM, UTO cat JoJ:KHA BEIBECTH HA 9KPaH cogep:xuMoe (aiiia letter,
PACIIOIOKEeHHOTO B TOM K€ KaTajore, UTO M caMa CJaeIyoIas
IporpamMma:

#include <unistd.h>

main()

{

printf(“3anyck nporpammel cat\n®);

execl(“/bin/cat”, “cat“, “letter”, (char *) 0);

[* Ecrmm execl BosBpaLlaet 3Ha4yeHne, 3Ha4YnT oLumbka *|
perror(“Bbi3os execl He cmor 3anycTuts nporpamMmy cat®);
exit(1);

}

CiaemyeT oOpaTuTh BHMMAHHE, UTO B CIydae ycmexa (QpyHK-
nuu execl (u 000t Apyroi exec) oHa HUKOTAA HE BO3BpAIlaeT
yIIpaBJieHUEe B CTapyio mporpaMmy. I10sToMy eIMHCTBEHHBIM BO3-
BpaIllaeMbIM 3HAUYEHUEM SBJIAETCA IMPU3HAK OmuoKy (—1).

BrimomuuTe 3anmyck 13 CBOeH IporpaMMbl KaKOH-TO M3BECTHOMN
BaM T'OTOBOII IporpaMMbI, HampuMmep ed.

8.7.5. CoBMecTHOEe npumMeHeHue Bbi3oBOB fork u exec

ITonyuennslii B pesysbTraTe mpuMeHeHUs BbIzoBa fork mouep-
HUM IIPOIECC MOMKET IPOAOJIKATh BHIIOJHEHNE KOIUU IPOTrpaM-
MBI IIpoIlecca-oTia uau morpeboBaTh orT axapa OC BHITIONIHEHUS
CcBoell cOOCTBEHHOI IIPOTpaMMEI, MCIIOJIb3Y A BBEIZOB eXec. IlepBrhlii
BapuaHT OBLJI PAaCCMOTPEH paHee, a Telepb IepeigeM KO BTOPOMY.

IIpumep. Caegyiomias mporpaMmma command BEITIONHSET 3a-
IIyCK KOMAaHAHOTO MHTepIperaTopa bash:
#include <unistd.h>
main(int argc, char *argv[])
{
pid_t pid;
if (argc < 2)
{
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printf(“ OrecyTcTBYrOT NapameTpbl B KOMaHAHOM CTPOKEN*™);
exit(1); I* Bbixog ro oLunbke */
}
switch(pid = fork()) {
case —1:
perror(“Error fork®);
exit(1);
break;
case 0:
[* BbirosiHeHne B go4YepHem riporecce */
printf(“3anyck shel\n®);
switch(argc)
case 2:
[* Tosbko uMA KomaHab! */
execl(“/bin/bash”, “bash*, “-c“, argv[1], (char *) 0);
break;
case 3:
[* Y komarabl oguH napamertp *|
execl(“/bin/bash“,“bash“,“-c", argv[1], argv[2], (char *)0);
break;
case 4:
I* Y komargbl gBa napamerpa */
execl(“/bin/bash”, “bash®, “-c*, argv[1], argv[2], argv[3],
(char *) 0);
break;
[* Ecsin execl Bo3BpaLLyaeT 3HavyeHne, 3Ha4YnT oLumbka *|
perror(“Bbi3os execl He cmor 3arnycTute nporpammy bash*);
exit(1);
default:
I* Oxxunpganune 3aBepLueHnA bash */
wait((int *) 0);
exit(0);
}
}

HaHHBIM IpUMep HJLIIOCTPUPYET TOT (PaKT, YTO OTHOCUTEIHHO
aapa OC shell aBaserca OoOBIKHOBEHHOI IIPUKJIALHOM IIPOrpaM-
MO W IIO9TOMY MOKeT OBITH 3amyIlleH W3 JII000HW APYroul Impu-
KJIQMHOM IIPOrpaMMEbI, HATIPUMED M3 pacCMaTPUBAEMON IporpaM-
Mbel command. Cama mporpamMma command samyckaeTcs u3
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KoMmaugHOM cTpoku shell, momyuuB us Hee cBou mapamerpsl. Ilep-
BRI 13 3THX IIapaMeTPOB eCTb «command», BTopoil mapamerp —
UMs 3adycKaeMoll mporpaMmbl, Hanpumep cat mam ed. Ocraib-
HBIe IIapaMeTphl IOTPeOYIOTCA AJA Iepesadul 3amycKaeMOoM IIpo-
rpaMMe B KaUeCTBe ee ITapaMeTpOB.

Brimonmenue mporpaMMbl cOmmand HauMHAETCS ¢ IPOBEPKU
YymcJia mepefaHHbIX el mapaMerpoB. Ecau 9To Ymcyio MeHbIIe IBYX,
TO IporpaMMa 3aBepIIaeTcA ¢ HEHYJEeBBIM KOJOM 3aBepIIeHU.
WNuaue ¢ momoiisio BeizoBa fork moposxmaercsa mouepHuii mpoiiece,
KOTOPBIM, B CBOIO OUepenb, 3arpy:kaeT mporpammy bash. Omepa-
Top Switch obecmeunBaeTr Imepemady STOUM IporpamMMe Tex mapa-
METPOB, KOTOPHIE ITOJIyunja pamee command (KpoMe ee coOOCTBEH-
HOTO MMeHU, KOTOpOe 3aMeHseTcs Ha CTPOKy «bash»), a Takike
mapamMerpa —C. ITOT IIapaMeTp o3HauaeT, uTo bash gomxen 6paTb
1A ce0A KOMaHABI He U3 CTaHJaPTHOTO BBoJA (C KJIaBUATYPHI), a
13 TOCJIEeVIOIell CHMBOJBHON cTpoku. OmpemennB M3 9TOH KO-
MaHABI UMSA IporpaMMbI, bash obecrieunBaeT ee BLIIOJHEHME.

HNHuTepecHo ormeTuTh, uTo bash (kaxk m mmoboit apyroi shell)
MCHOJIB3YeT MIJIs 3aIlyCKa TpeOyeMoii IporpaMMbl TOUHO TaKue JKe
cuctemMHBIe BBI30BEI fOrk, exec m wait, uTo um paccMaTpuBaeMas
IpUKJagHass nmporpamMma. Ilpm sToM BBI30B Wait McCIoab3yeTcs
TOJIBKO JJIA 3alyCKa JOUYEPHUX IIPOIIECCOB B OIEPATUBHOM PEXKU-
me. OTcyTcTBHE 3TOTO BHI3OBA IPMBOAUT K 3alyCKYy IIporiecca B
(hOHOBOM peKUME.

Brimomuure mporpamMmmy command, 3amaBas AJid Hee passimd-
HO€ YMCJIO ITapaMeTpOB.

8.7.6. HacnepoBaHue AaHHbIX
npu co3gaHuM npouecca U nNpu 3arpyske nporpamMmmbi

[ouepHuUil mpoilecc, CO3TaHHBIM B peayJbrarTe BbIZoBa fOrk,
HacJiefyeT TOYHO TaKoe Ke aJpecHoe IMPOCTPAHCTBO, UTO M IIPO-
mmecc-oreri. TepMUH «TOYHO TaKoe Ke» He 03HAUaeT «ITO JKe ca-
Moe». 9TO 03HAUaeT, UYTO BCe JaHHbBIE MIPOIlecca-0TIia KOMUPYIOTCA
B aJpecHoOe IMPOCTPAHCTBO IIPOIECCA-TIOTOMKA B MOMEHT €ro Co-
ananud. ITo Mepe maabHEHIET0 BBITTOJIHEHNUS IIPOIIECCOB X OaH-
HbI€ MOT'YT Bce 0oJiee pasaInvaThCH.
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IIpumenenne mociae BbIZoBa fork cumcremMHOro BBIBOBA €XEC
CYIIIECTBEHHO COKpAaIllaeT KOJHYECTBO COBIAJAIOINX AAHHBIX.
M3 Hux ocTaioTcs JHUIIb IMepeMeHHbIe OKPYKeHUA, CYIIeCTBYIO-
Iue B IPUKJATHON YacTW aJpPecHOro IPOCTPAHCTBA IIPOIecca,
U IIepeMeHHbIe AApa, KOTOpPble OTHOCATCS K JAHHOMY IIPOIIECCY
U KOTOpbIe CYIIIEeCTBYIOT B CHCTEMHOII YAacTH aJpecHOro IIpo-
crpaHcTBa. OTHOCUTEIBHO IIePeMEHHBIX OKPYKeHUs IPUKJIaTHA
ImporpaMMa MOMKEeT BBIIOJHATEL JI0ObIe NeMCTBUSA, a AOCTYI K
IepeMeHHBIM fAAPa BO3MOKEH JIMIIL IIPU ITOMOINM CHUCTEMHBIX
BBI30BOB.

IIpuMepoM MepPeMEHHBIX fAAPA ABISIOTCA HUAEHTU(UKATOPHI
(momepa) OTKpPBITHIX QaitsoB. OHM Bcerjga HACIEAVIOTCA TOUep-
HuM mpoiieccoMm. ITosToMmy maHHOMY IIpOIlecCy HET HUKAKOU Heo0-
XOAUMOCTH 3aHOBO OTKPBIBATh CTaHAAPTHHIN BBOA (HOMep 0), craH-
mapTHBIZ BEIBOZ (1) m crammapTHBIN BhIBOZ omubku (2). Kpome
TOr0, He HYKHO OTKPBIBATHb Te (paiijibl, KOTOpbIe OBLIN OTKPBITHI
caMUM IIPOIECCOM-OTIIOM WJHK [TOCTAJHCh €My II0 HACJIeICTBY.
Braromaps sTomy Takme (paiiJbl MOTYT MCIIOJIb30BATHLCS AJISI WH-
(popManmoHHOro 06MEHA MEKIY «POACTBEHHLIMU» IIPOIECCAMU.
ITOMYy CIIOCOOCTBYET TOT (PaKT, UTO IIPOITECChl HACIEAYIOT TaKiKe
yKasaTeJn OTKPBITHIX (hailjoB (9TO TaKiKe IepeMeHHBbIe SAapa).
Bojee Toro, Tak Kak IIpu OTKPBLITHUHU (aiija co3gaeTcsa eJUHCTBEH-
HBIN 9K3eMILIAP TAKOTO YKa3aTes, TO Pe3yJbTaT YCTAHOBKHY YKa-
sarens (aiijia B OOHOM IIpPOIlecce BCerJa MOKeT ObITh YUTeH B
IPYyTOM.

Paccmorpum 0OoJiee BHUMATENIBHO, UTO IIPEACTABJIAIOT CO0O0M
IepeMeHHble OKpYsKenusa. Kaskaas mepeMeHHas OKPYKeHHUs ecThb
CTPOKa BUIA

UM nepemMeHHOU = ee codepicanue

Mo:KHO HAIPAMYIO HCIOJIb30BATh II€peMeHHbIe OKDPY/KeHUsS B
IporpamMme IIpoliecca, Jo0OaBUB ellle OAWH IIapaMeTp €NVp B CIIHU-
COK mapamerpoB GyHKImE main. Ho Oosiee mpeamouTuTeIbLHBIN
METOJ JOCTyIla M3 MMPOTpaMMBbI IIpoilecca K ero IIepeMeHHBIM
OKpY:KeHUus 3aKJI0UaeTcsa B MCHOJb30BAHUHU TJI00ATBHOI Iepe-
MEHHOM!

extern char **environ;
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IIpumep. Caepyroras mporpaMMa BBITIOJHIET BHIBOJ HA 9KPaH
CBOUX ITIePEMEHHBIX OKPY KEeHUS:

#include <stddef.h>

#include <stdio.h>

extern char **environ;

main(int argc, char *argv[])

{

int i, ch;
for(i=0; i<20; i++)

printf(“TepemerHaa okpyxxerna %d: %s\n“, i, environ[i]);
ch=getchar();

for(i=20; i<40; i++) {

if(environ[i] == NULL) break;
printf(“ITepemerraa okpyxeHuna %d: %s\n“, i, environ[i]);
}

}

HanHaa mporpaMma cHayaja BBIBOAMWT HA KPaH IIepBHIE
IBaAllaTh MEPEMEHHBIX OKPY KeHUA. 3aTeM OHA OXKHUIaeT BBOJA C
KJIaBUATYPHI JII000T0 cuMBoJa U HaxkaTtus <Enter>. Ilocie sToro
Ha 9KPAaH BBIBOJATCS OCTABIINECS EPEMEHHBIE OKPY KEeHU.

Crnenyer o0paTuTh BHUMAHUE, UTO IIePpEMEHHAA OKPYKeHUA He
ecTh OObIUHAS IIepeMeHHAasI IPOrPaMMbl, K KOTOPOU MOKHO oOpa-
IIaThCA IO ee UMEHH, a 9TO CMBOJIbHAA CTPOKA, YaCThI0 KOTOPOM
UM IIePEMEHHON OKPY KEeHUS SBJISAETCS.

8.7.7. 3apaHue

TpebyeTrcs pazpadboTaTh MPOrPaMMy, BEIIOJIHSIONIYIO:
1) cosmaHme (haiina u pasMerieHre B HeM HeOOJBIIIOTO TEKCTA;
2) cosmaHMe JBYX MOUEPHUX HPOIIECCOB, KAKABIN U3 KOTOPBIX
BHIIOJIHAET 3anuch B (aitn m3 (1) cBOMX HEepEeMEeHHBIX OKPYKe-
HUs, IPeABapUTeIbHO BHECA B HEKOTOPBIE 13 HUX JII00Oble M3MeHe-
Hus. Ilocse sToro mouepHUi ImpoIleCC 3aBePIIIAeTCS;
3) mocse 3aBepIlieHUsA 000UX IIOTOMKOB BBIBOJ] PE3YJIbTUPYIO-
mero (aiisa Ha SKpaH;
4) sro6oe U3 mercTBUU (IO BAIleMy YCMOTPEHUIO):
a) BBIBOJ] Ha DKPAH KOJUUYECTBA CJIOB B (haiise;
0) BBIBOJ Ha SKPAH CTPOK C 3aJaHHBIM KJIIOUEBBIM CJIOBOM.
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8.8. llabopaTopHasa paborta Ne 7.
O6bpabotka curHanos

Ilenpio HacTosAIel JabOPATOPHOM PABOTHI SABJAETCA MOJTyUe-
HU€e HAaBBIKOB IIPOIPAMMHOTIO YIPABJEHUS IIPOIECCAMM C TIOMO-
IIIbI0 CUTHAJIOB.

8.8.1. MoaroTtoBKa K BbIMOSIHEHUIO PaboOThbI

Ilepen BBITIOSTHEHMEM AAHHONM PabOTHI CIEAYET O3HAKOMUTBLCS
CO CJIEeAVIOITUMY BOIIPOCAME W3 TEOPETUUECKOM YACTH ITOCOOMS:

1) cMHXPOHM3AIIMS IIPOIIECCOB C IIOMOIITbIO CUTHAJOB (1. 2.4.1) —
MIOHATHE CUTHAJIA; TUIBI CUTHAJIOB, BbIJaua CHUTHAJa IPOIIeCcCOM;

2) TepMUHAJIBbHOE yIIpaBJieHUe mporieccamu (1. 2.4.2) — ympas-
JAOMINN TepMUHAJ; CeaHc; I'PYIIa MIPOIEeCccoB; IIOJyuYeHue HH-
dopmaruu o mpoireccax ¢ momoInko Komauasl shell—ps ¢ ¢piarom
—J; npumenenue xKomauael shell—kill ¢ meapio mockiIKM curHaza
IIPOIIEeCCy;

3) obpaboTrka curuasos (moxpaszn. 4.3) — BapuaHThI 00paboT-
KU CUTHAJIOB; AMCIO3UINSA CUTHAJIOB;

4) mpuMeHeHMe TaliMepa IJid YIPaBJeHUA IpolieccaMu (IIO-
pasa. 4.5) — raiiMmep; ajapMm; TaiMep MHTepBaJa.

8.8.2. U\amMeHeHUe Aucnosnuum cCUrHarnosB

Cpasy ke Iocje co3gaHUs Mpoliecca ¢ IMOMOIIbI0 BbizoBa fork
IWCIIO3UITMS CUTHAJIOB HOBOT'O IIPOIIECCa TOYHO TaKasd JKe, KaK U y
mporiecca-orma (Hacaegopanue gucnosuiuu). Ho ecau manee mgisa
3arpysKHu IIPOrPaMMbl BBHITIOJIHSAETCS BBI3OB €XEC, TO AJIS BCEX CHUT-
HAJIOB YCTAHABJINBAETCA IUCIIO3UIMA II0 YMOJTUYAHUIO». ITO 00bsIC-
HSETCS TeM, UTO BCe IpesKHKre 00pad0TUNKY CUTHAJIOB YHUUTOMKE-
HBI (KaK U Bce APyrue MPUKJIaTHbIe IoAIporpaMMel). Ecau Trakasa
HauajJbHAsA AUCIO3UIIMSA HE yCTpauBaeT, TO A ee MU3MeHeHU
IIPoIlecC BBITIOJIHSET CHCTEMHBIN BHI3OB Sigaction:

#include <signal.h>

int sigaction(int signo, const struct sigaction *act, struct
sigaction *oact);
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IlepBerit mapameTp (SigNo) 3agaeT CUTHAJ, AUCIO3UIIUIO KOTO-
poro Tpebyercs maMeHUTh. Bropoil mapameTtp (act) 3agaeT HOBBIHI
obpaboruuk curHana. Tpermit mapamerp (oact) ykaswiBaeT Ha
CTPYKTYPY, B KOTOPOU OyZeT cOXpaHeHo Omncanme IpexHero oo-
pabotuuka curtasia. Ecau B KauecTBe JaHHOTO apaMeTpa 3aJaHo
sHauenne NULL, To aTo ommcanue coxpaHeHo He Oymer.

CrpyKTypa sigaction oupenesnena B ¢aiime <signal.h>:

struct sigaction {

void (*sa_handler)(int); /* @yrkyua o6pabomyura */
sigset_t sa_masc; /* Cuzraavi, kKomopble 6A0KUpYIOMCA
60 épems oOpabomku cuznaaa >/

int sa_flags; /* ®aazu, sauswuwue Ha nosedenue cuzHa-
aa */

void (*sa_sigaction) (int, siginfo_t *, void *); /* Ykasa-

meav Ha oopabomuukr */

b

IlepBoe mose (sa_handler) sagaer oopaboTumk curzasa. OHO
MOJKET COIEepPKaTh OTHO U3 3HAUEHUM:

1) SIG_DFL — BoccTaHOBUTHL 00pa0OTKY CUTHAJIA IO YMOJIUA-
HUIO;

2) SIG_IGN — urmopupoBaTh JaHHBLIN CUTHAJI,

3) agpec GyHKIIUM, UMeOIIell aprymMedT tuna int. 9ra GpyHK-
1A UCIIOJIB3yeTCA B KauecTBe o0paboTumKa curuasia signo, a umc-
JIEHHBIN nAeHTu(GUKATOP 3TOTO CUTHAJA OyaeT IepemaH eil B Ka-
YyecTBe BXOJHOTO Iapamerpa.

Bropoe mmoste (sa_masc) 3agaer Hab0Op CUTHAJIOB, KOTOPBIE TOJI-
JKHBI OJIOKMPOBATHCA Ha BpeMs o0paboTku curHajsa signo. Bro-
KUupo6anue CuzHANA O3HAUYAET He e€ro MIHOPUPOBaHME, a JIUIIb
3aZlep:KKy B ero oopaborke. Biaaromaps 0JI0KMPOBAHUIO MOSBJIIA-
eTcs YBEPEeHHOCTh, UTO IPUKJIATHOM 00pabOTUMK CHUTHAJA, BbBI-
MOJIHASICh B peKuMe «3amadua», MOYKET IOJHOCTHIO BBIMOJHUTH
cBoI0 00paboTKy. Tum sigset_t, mcmosb3yeMbIil AJIs 3aJaHUA Ha-
0opa cUTHAJOB, OyJeT OHMCcaH B CIEeAYIOIIEM pasgee.

Tpetnbe mose (sa_flags) mosBossgeTr MeHATL XapaKTep peakIuu
Ha curHais. Hampumep, moMecTuB B 3TO moje KoucTtaHTy SA RE-
SETHAND, MBI O0ecmeumM IIOCJIE 3aBepIIeHUs CBOero obpa-
0oTuMKa M3MEHEeHWe IUCIO3UIINMU CUTHAJa TaK, YTO OHA Oymer
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3aziaBaTh 00pPabOTKY curHaja IO yMOJUYaHUIO. [[pyroir mpumep:
sHauernre SA SIGINFO mospoaser 00paboTUNKY CUTHAJA IIOJY-
YaTh JOIMOJHUTEJbHYIO nHpopMaIuio. B aTom cayuae 06paboTUnK
curHaya 3ajgaercs He mosem Sa_handler, a monmem sa_sigaction.
IlepenaBaemas Ha Bxoj obpaborumka cTpykTypa Siginfo_t comep-
JKUT HOMEep CUTHAJIA, HOMED IIOCJIABIIIer0 CUTHAJ IIPOIecca U MIeH-
Tu(UKaTOp I0Jb30BaTes]sa mpolecca. He gomyckaercs OmHOBpe-
MeHHOe HCIIoJb30BaHMe moJjeit sa_handler u sa_sigaction B
IporpamMme Ipoiiecca IJisi OZHOI'O0 M TOTO Ke CHUTrHAaJA.

IIpumep. Caegyrorias mporpaMMa 3aJaeT JUCIIO3UIINIO AJI JBYX
curgaynoB (SIGINT u SIGUSR1), mocrymatomux B IPOIECC.

#include <signal.h>
[* @yHKUMA — o0bpaborumnk curHana SIGINT */
void sig_hndlr (int signo)

{
printf(" Mosnyyer curHan SIGINT\n");

main()
{
static struct sigaction actl, actz;
I* UsmereHne ancriosnumm curHana SIGINT */
actl.sa_handler = sig_hndlIr; /* 3anuce aapeca obpabor-
yuka*/
sigaction(SIGINT, &actl, NULL);

I* UsmereHne ancriosnuymm curHana SIGUSR1 */
act2.sa_handler = SIG_IGN; I* UrHopupoBsare curHan*|
sigaction(SIGUSR1, &act2, NULL);

[* BeckoHeYHbIVI LinkiT*/
for (53)
pause ();
}

B nannom mpumepe cTpyKTypa act Tuma sigaction ompeneneHa
Kaxk static. ITosToMy mpu MHHUITHAIN3AINY CTPYKTYPHI BCe ee IO
(B Tom uucie sa_flags) oomynsatoresa. Mcmonb3yeMblii B IIpOrpaM-
Me CHCTEeMHBLIN BBI30B pause MPHOCTAHABJIMBAET €e BHIIOJHEHIe
[0 IpUXOoJa B Ipollecc JI060Tro cUrHaja.

st Toro 4TOOBI TPOBEPUTH PA0OTY 3TOM U APYTUX IIPOTPAMM,
00pabaThIBAIOIINX CUTHAJBI, HAZ0 YMETb 3TH CUTHAJIBI I'eHepupo-
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BaThk. Ucmonn3ysa komauay shell—kill, Mmo:xHO nmMuTHpOBaTH JIIO-
00¥ MCTOYHUK BHIJAUM CUTHAJIOB. JlomycTM, UTO MBI 3aIIyCcKaeM
MPUBEINEHHYI0 BBIIIe IporpaMmy (IpeJBapuTeIbHO OTKOMIIUJIU-
poBaB ee) Ha BeInoiHeHue. Torga, UCIOMb3y s AJIs TeHepaluy CUr-
HasaoB KoMauay Kill, MBI momyunm Ha sKpaHe, BOSMOKHO, CIELY-
oriee:

$ .Ja.out &
284767 pid ropoxaeHHoro npouecca
$  Kkill -SIGINT 284767
lMosyqyeH curHan SIGINT curHasn SIGINT nepexsayeH
$  kill -SIGUSR1 284767 curHan SIGUSR1 urHopupyertcA
$  kill 284767 curHas SIGTERM Bbi3biBaet
3aBepLueHmne npouecca

IIpoBepbTe paboOTy IPUBENEHHOI IPOTPAMMEI.

8.8.3. Habopbl curHanoB

Ka:xap1ii Takoii Habop mpeacTaBJsieT cOO00M CHMCOK CUTHAJIOB,
KOTOPBIN MCIIOJb3YeTCs OJA BBIMOJHEHUS CHCTEMHBIX BBI30BOB.
HabGop curmamioB ompepesseTca B IporpaMMe C IIOMOIIbIO THIA
sigset_t, ompeznenennoro B (daitae <signal.h>. Pasmep sroro tuma
TaKOB, UTO B HEM MOJKET IIOMECTUTHCSA BeChb HA0Op CUTHAJIOB, OII-
pelesieHHBIX IJIST JaHHOW CHUCTEMBI.

3amaTth TpebyeMblil HA0OP CUTHAJIOB MOYKHO C IIOMOIIBIO OJHO-
r'0 U3 ABYX IIPOTUBOIOJIOMKHBIX CIIOCO00B. B mepBoM mM3 HUX CHAa-
yaysia ¢ momoIbio mporenypsl sigfillset dopmupyercs moaHBIR
Habop, BKJIIOYAIOIINI BCe CUTHAJLI, KOTOPLIN 3aTeM ype3aeTcs A0
TpebyemMoro Habopa ¢ moMoIIbio mporenypsl sigdelset. Onucanusa
npouenyp:

#include <signal.h>

int sigfillset (sigset_t *set);

int sigdelset (sigset_t *set, int signo);

IlepBeIii mapameTp obeux mporeayp (set) mpeacrasiisger coboit
yKasaTesb Ha TpeOyeMbIil Habop mapaMeTpoB. Bropoil mapamerp
mporenypsl sigdelset (signo) ects HOMep mapamMeTpa, UCKJIOUae-
moro u3 Habopa set. HeTpyaHo 3aMeTHTh, YTO MHOTOKPATHOE IIPH-
MeHeHMe mporenypsl sigdelset mo3BossgeT MOMYUYUTH U3 TTOJTHOTO
Habopa CUTHAJIOB JII000I1 TpedyeMblii Ha0OP.
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IIpumep. B ciaenyroiiem ¢pparMeHTe IporpaMMbl (hopMUpPYeTCs
HabOp CHUTHAJIOB, OTJIMUAIONINICA OT MOJHOTO Habopa OTCYTCTBU-
eMm cursasna SIGCHLD:

#include <signal.h>

sigset_t maski;
sigfillset(&maskl);
sigdelset(&mask1, SIGCHLD);

Bo BTOpOM mOAXO0E CHAaUAJIa C IOMOIITBIO IIPOIleAy PRI Sigempty-
set hopmupyeTcsa mycToii Ha0op, He BKJIIOUAIOIITUHA HI OJHOTO CUT-
HaJja, KOTOPBII 3aTeM pacIIupseTcs OO0 TPeOyeMoro ¢ IIOMOIIbIO
nporenypsl sigaddset. Onucanus mporenyp:

#include <signal.h>

int sigemptyset (sigset_t *set);

int sigaddset (sigset_t *set, int signo);

Bropoit mapameTp mporenypsl sigaddset ecTs HOMep mapamer-
pa, BKJOUaeMoro B Habop set. MHorokparHoe mpuMeHeHUe TaH-
HOI IIPOIleAyPhI ITO3BOJIAET MOJYUYUTDH M3 IIyCTOTO HabOpa cHUTHAa-
JIOB JI1000# TpeOdyeMbIil HAOOP.

IIpumep. B ciaenyroiiem ¢pparMeHTe IporpaMMbl (hopMUpyeTcs
Habop u3 AByx curHamoB — SIGINT u SIGQUIT:

#include <signal.h>

sigset_t mask2;
sigemptyset(&mask2);
sigaddset(&mask2, SIGINT);
sigaddset(&mask2, SIGQUIT);

Oxgao m3 HamboJjiee IOJE3HBLIX NMPUMeHeHUII HabOpPOB CUTHA-
JIOB — OJIOKMpOBaHMe 00pabdOTKM CHTHAJOB HA BPEeMs BBIMIOJIHE-
HUS ydJacTKa mporpamMmbl. Takoe GJIOKMpOBaHME IIPeIHA3HAYECHO
Ui obeceueHus IIeJOCTHOCTH MaHHBIX HPOTPaMMBI IIyTeM Bpe-
MEHHOTO 3ampera o0pabOTKU CHUTHAJIOB, KOTOpas MOMKET IIOBpe-
ouTh 9ty ganuble. (HeTpyamo 3aMeTHUTh AHAJOTHIO C 3aIIPETOM
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IIPepPBIBAaHNI B OZHONPOTPAMMHOM cucTeMe.) PaHee MBI paccMOT-
penu GJIOKMpPOBaHIE CUTHAJIOB HA BPeMs BBITIOJHEHU 00paboTum-
Ka curHaja. Temepb paccMOTpuM 0oJjiee YHUBEPCATBHBIN TOAXOM,
MIPUMEHUMBIN AJIs1 3aIIUTHI JIIOOOTO yUacTKa HPOrpaMMbI (a TOY-
Hee, 00pabaTbIBA€MBIX 3TUM YYaCTKOM JaHHBIX).

CyIIHOCTh STOr0 MOAXOAA 3aKJUYaeTcsa B TOM, YTO Iepen
HavYajJoM B3alllUIaeMOT0 yJacTKa, a TaKiKe cpasy IIocje ero
3aBepIIeHus MPorpaMMa BBIIIOJIHAET CUCTeMHBIN BBI3OB SigpProc-
mask, ompemeseHHbBIN CIeAYIOIINIM 00Pa30M:

#include <signal.h>
int sigprocmask (int how, const sigset_t *set, sigset_t *oset);

IlepBerii mapamerp (how) 3amaer TUIl AEHCTBUS 3TOTO BHI3OBA.
Hampumep, snauenne SIG_SETMASK mnpuseger k¥ 0JI0KMpPOBAa-
HHUIO C MOMEHTA BBLIMOJHEHUS BHI3OBA BCEX CUTHAJIOB, 3aJaHHBIX
BTOpBIM mmapameTrpoM (set). A sHauenme SIG_UNBLOCK, Haobo-
por, oTMeHseT OJOKMPOBAaHWE CUTHAJIOB, 3aJaHHBIX BTOPHIM IIa-
pametrpoMm. Tperuii mapamerp 3afaeT TEKYIIYI0O MacKy OJIOKupye-
MBIX CUTHaJI0B. Ecii 9Ta MacKka He MHTepecyeT II0JIE30BATENsSI, TO
B KauecTBe 3TOro napamerpa momerraerca NULL.

IIpumep. B ciepyroiieit mporpaMMe BBITIOJHEHO OJIOKHMPOBA-
HUe BCeX CUTHaJIOB, 3a uckJJueHreM SIGINT u SIGQUIT:

#include <signal.h>
main ()
{ .
sigset_t setl,;
sidfillset (&setl); /* Cosgarb nosnHbivi HA60P cUrHaaoB *|
sigdelset (&setl, SIGINT);

I* Ynamnte n3 Habopa SIGINT */
sigdelset (&setl, SIGQUIT); /*  --//-- SIGQUIT */
sigprocmask (SIG_SETMASK, &setl, NULL);
............ I* Kputuyeckuii y4actok koga */
sigprocmask (SIG_UNBLOCK, &setl, NULL);

}

BrinosHMTE JAHHYIO IPOTPAMMY, 3aMEHUB TOUKM 0ECKOHEUHBIM
nukJgoM. IIpoBepbTe ee peaKIinio Ha PA3IMUHblEe CUTHAJIBI.
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8.8.4. CeaHCbl M rpynnbl npoueccoB

PaccmoTpuM cucTeMHBIe BEIBOBHI, II03BOJIAIOIINE IIPOIIECCY OIl-
penmenAaTh uAeHTUGUKATOPHI CBOMX CeaHca M TPYIIIBI, a TaKKe
CO3aBaTh HOBbIE UX DK3eMILIAPLI. aeHTu(GUKATOD ceanca MOK-
HO y3HATh C IIOMOINBI0 QyHKIuU getsid:

#include <sys/types.h>

#include <unistd.h>

pid_t getsid(pid_t pid);

EnmnacrBennsiii napamerp ¢pyuknun (pid) mpeacraBiseTr coboit
HOMEpP TOr'o mpoliecca, IJA KOTOPOro TpeOyeTcs OIpeae]uTh HO-
Mep ceaHca. MICKOMBI#I IIpoliecc MOKeT He COBIIaJaTh C IIPOIlec-
coM, copeps:kamum pyHruo getsid. ExurncTBeHHOE TpeboBaHME:!
oba mporiecca JOJKHBI IPUHAIIEKATb K OZHOMY CEaHCy.

Cosmanue HOBOTO ceamca BBIMTOJIHsSET GpyHKIUS setsid:

#include <sys/types.h>

#include <unistd.h>

pid_t setsid(void);

HoBrlii ceaHc co3maeTcs JUIMb IIPHU YCIOBUHM, UTO IIPOIIECC YiKe
He SIBJISETCS JIUAepPOM KaKoro-TO ceaHca. B ciydae ycmexa mpo-
IlecC CTAHOBUTCSA JUIEPOM ceaHca U JHUIEPOM HOBOM I'DYIIIIEI.

Hns ompexneneHuss maeHTU(UKATOPA CBOEU TI'PYHIILI IIPOIECC
IOJI’KeH BHIIIOJIHUTH CUCTeMHBIN BBI30B getpgrp:

#include <sys/types.h>

#include <unistd.h>

pid_t getpgrp(void);

CucreMHBIN BBI30B Setpgid m03BOJIAET IPOIECCY CTATh YJIEHOM
CYIIIECTBYIOIEH I'PYHIILI UJIN CO3AaTh HOBYIO IPYIINY:

#include <sys/types.h>

#include <unistd.h>

int setpgid(pid_t pid, pid_t pgid);

HarHas QyHKIUA MOXKeT OBITH HPpUMEHEHAa IIPOIIeCCOM IO OT-
HOIIIEHUIO K caMOMy ce0e MM K CBOeMY HOTOMKY IIPHU YCJIOBUH,
YTO IIOTOMOK He€ BBIIIOJIHUJI BBI3OB €XEC, sanycmafonmﬁ Ha BBIIIOJI-
HeHNe APYryio mporpaMmy. B pesyjbTaTe BBITIOJHEHUA QYHKIIUN
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setpgid mporecc pid mpuHAAJIEKUT K TPyHnIe ¢ UAEHTUDUKATO-
pom pgid.

Ecnu 3nauenusa pid u pgid paBHBI, TO CO3aeTCsI HOBAsA IPyIna
¢ ugeatTuduraTopom pgid, a mpoIiecc CTAHOBUTCS JUAEPOM DTOM
rpyamnsl. Tak kak uaeHTUdUKATOP Pid YHUKAJIEH B IIpefeax Bcei
CHUCTeMBI, TO OyIeT YVHUKAJIeH U UAeHTU(GUKATOD I'PYIIIILL.

Onpenennre UAeHTH(OUKATOPHI CEAHCOB M TPYIIN IJS CBOUX
pamee CO3IaHHBIX IIPOIIECCOB. 3aIlyCTUTE IIPOIleCC, CO3MAOIIHIA
HOBBIM CeaHC U HOBYIO TPYIIIY.

8.8.5. Nocbinka curHanoB ApyruMm npoueccam

IIporecc Mmo:xeT mocaTh 000 CUTHAJ JIIOOOMY IIPOIIECCY MK
IPYyIIle IIPOIECCOB, IPUHALICIKAINX 9TOMY K€ I0Jb30BATEJIO.
7151 3TOTO OH MOJI’KEH BOCHOJIb30BATHCS CUCTEMHBIM BhI30BOM Kill
(e myTaTh ¢ ogHOMMeHHOI KoMaHmoi shell):

#include <sys/types.h>

#include <signal.h>

int kill(pid_t pid, int sig);

IlepBerit mapamerp (pid) ompenessieT mpoiecce (IIPoIeccsl), Ko-
TopoMy (KOTOpBIM) OyeT HampaBJeH curHai Sig. OcHOBHBIE Bapu-
aHTBI €r0 3aJaHMI:

1) ecau pid mONOKUTENEH, TO CUTHAJ ITOCHLIAETCSA MPOIIECCY C
uaeaTudrraropom pid;

2) ecau pid paBeH HYJIIO, TO CUTHAJ IIOCHIJIIAE€TCA BCEM ITPOILEC-
caM, IPUHAAJIEKAIIUM K TOHM JKe I'PyIe, UTO U IIPOIleCcC-OTIIpa-
BUTEJD (BKJIOYAA U €TI0 CaMOTO0);

3) ecau pid paBeH MuHYyC 1, TO CUT'HAJ IIOCHLIAETCA BCEM ITPO-
meccaM, MPUHAAJIEKAIINM TOMY K€ IIOJb30BATEJNI0, UTO U IIPO-
IEeCC-OTIPABUTEND (BKJIIOUAS U €r0 CaMOTI0);

4) ecsqu pid MeHbIIe HYJs, HO He paBeH MUHYC 1, TO cuUTHAI
IOoChLIaeTCA BCeM IIpolleccaM, IpUHAAJIEKAIlMM K TOH I'pyIIIle,
UAeHTU(PUKATOP KOTOPOI paBeH aOCOIIOTHOMY 3HaueHUIO Pid.

Tak xax mpu ucmoab3oBanuu Kill o0bIuHO TpebyeTcsa 3HaHMe
pid KOHKpeTHOro Ipollecca, TO Iepemaya CUTHAJIOB OOBLIUHO
MIPOM3BOAUTCA MeXKIYy OJMBKMMU POACTBEHHUKAMU, HAIIpUMep
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MEeKIy IIPOITeCCOM-OTIIOM M JOUepHUM IpoieccoMm. Ecau mporecc
IIBITAETCS IIOCJATh CUTHAJ IIPOIlECCy, MPUHAJIEKAIIEMY APYTOMY
moJba3oBaTesiio, To BuI3oB Kill BozBpaTuT 3mauenue muuyc 1. He-
CMOTPSI Ha TO YTO JaHHBIN BHI3OB IIO3BOJISET IIepPefaBaTh JIOObIE
CUTHAJILI, HAa IPaKTUKe OOLIYHO mmepegaitorca Jjuilb SIGUSRI,
SIGUSR2, rtak rkak nepemaua c¢ momoirbio Kill apyrux curunamaos
MOXKET BHECTH HYyTAaHUILYy B 00pabOTKY TaKHX iKe CUTHAJIOB, IO-
CTYIAIOIINX OT UX HACTOAIINX MCTOYHUKOB.

IIpumep. HomycTuM, YTO MBI XOTUM CKOOPAMHUPOBATH Jed-
TeJbHOCTH ABYX IIPOIlECCOB (IIPOIlecca-oTiia U AOUEPHETO IIPOIleC-
ca) 0 BEIBOAY CBOMX COOOIIIeHUI Ha SKPAH TaK, UTOOBI Ha SKpaHe
AT COODIIeHUA YepenoBaauch. A JOCTHUKEHNA 9TOT0 Pe3yIbTa-
Ta mporecchl OyayT oOMeHMBATHCSA ONHOTHUIIHBIMU CHUTHAJAMU
SIGUSRLI. ITpu sToM KaKAbBII IIPOIlecC He IPOU3BOAUT BBIBOJ Ha
SKpaH JI0 TeX MOp, MMOKA He MOJYUYUT CUTHAJ OT APYTOTro IIpoIecca.
IIporpamma:

#include <unistd.h>

#include <signal.h>

int ntimes = 0;

[* @QyHKkuna-o6paboruynk curHana SIGUSRL B rpoyecce-orye*/

void p_action (int sig)

{

printf(“Mpouecc-orey nosnyynn curHan #%d\n“, ++ntimes);

}

[* @yHKUmA-06paboTunk curHana SIGUSRL B goyepHem ripouecce*/

void c_action (int sig)

{

printf(“Joyeprus npouecc nonyuna curHan #%d\n“, ++
ntimes);
}
main()
{
pid_t pid, ppid;
static struct sigaction pact, cact;

I* UsmeHenne gucrniosuumnmn curHasa SIGUSR1 B npouecce-otuye *|
pact.sa_handler = p_action; /* Sanuce agpeca obpaboryunka */
sidfillset(&(pact.sa_mask)); /* Cosgare rnosaHbwi Habop curHanos */
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sigaction(SIGUSR1, &pact, NULL);
switch (pid = fork()) {
case —1:
perror(“OLwmnbka");
exit(1);
case 0: /* Jo4yepHwi npouecc */
I* UsmeHeHne gucnosuuynu curHdasa SIGUSR1 B
AoyepHem nipouecce *|
cact.sa_handler = c_action ; /* 3anmce agpeca obpaborymka*/
sidfillset(&(cact.sa_mask)); /* Cosgare nosnHbivi HA60p curHa
J108 */
sigaction(SIGUSR1, &cact, NULL);
I* MMony4yeHne uneHTugbnkaropa rnpouecca-orya */
ppid = getppid();
[* BECKOHEYHBI LUnKIT*|
for (53)

{
sleep(1);
kill(ppid, SIGUSR1);
pause ();
default: I* lMpouecc-otey */
[* beckoHeYHbI LnKIT*|
for (;;)
{
pause ();
sleep(1);
kill(pid, SIGUSR1);
}

}
}

IToouepemHbBIN BEIBOJ COOOINEHUH IIPOIlecCaMM Ha 9KpaH OyaeT
IIPOZOJIAKATHCS O TeX IIOpP, IOKA Ha KJIaBUaType He Oy[eT Ha)kara
OHA M3 KOMOMHAIINI KJIABUII IPEePLIBAHUS IIPOIlEcca.

IIpoBepbTe IPABUIBHOCTH BBIMOJHEHUS IIPUBEAEHHON IIPO-
rPaMMEBI.
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8.8.6. CurHan Tanmepa

HecmoTps Ha To uTo BHI30B Kill MoikeT mMcmoab30BaThCS HPO-
IIeCCOM [Jis BBIIAUM CUTHAJIOB camMoMy cebe, I0JIb3a OT TAaKHX
cUTHAJOB OyZeT HeBeaWKa. HaMHOTO ImoJiesHee IJisT BHYTPUIIPO-
IIECCHOTO MCHOJb30BAHMUSA CHCTeMHBLIH BBI30B alarm, KoTophli
yCTaHaBJIMBAET MJs MOpollecca TaiiMmep mHTepBaja. Breizos alarm
BBITIOJIHSET 3aIKCh B ATy IIePEeMEHHYIO0 IIepPBOHAYAILHOTO 3HAUE-
HHUs, OIpPeAessioniero TpedyemMblil nHTepBaa Bpemenu. Ilo mcre-
YeHHH 9TOT'0 BpeMeHU 00paboTUNK MPephIBAHNS alllapaTHOTO Tal-
Mepa (He cJieyeT IyTaTh ¢ TAaliMepPOM ITPOIlecca) BBIJAET B IIPOIIECC
curaan SIGALRM. Onpenenenue BeizoBa alarm:

#include <unistd.h>
unsigned int alarm(unsigned int sec);

IIapameTrp SeC 3asaeT BpeMs B CeKYHIaX, Ha KOTOPOe yCTaHAB-
JuBaeTcsA Taiimep. B ortsimume ot BbIZOBa Sleep, BBI30B alarm He
IIPMOCTaHABJINBAET BHIMOJHEHME Ipoliecca. Jlo Tex mop, moka He
mpuget curHan SIGALRM, HUKaKOTo BO3AeWCTBUS HA 9TO BHI-
IMoJHeHUe He OyzeT. BRIKIIOUNTL TaliMep MOYKHO IIPYU IIOMOIIHA
BBI3OBa alarm c HyJIeBBIM ITapaMeTpOM.

Oco0eHHO MOJIE€3HO IIPHMeHeHMe BbI3oBa alarm mis orpanuue-
HUS BPeMeHU BBITIOJHEHUS KaKoi-To omepariuu. IIpu saTom, cre-
JiaB BBI3OB alarm, mporecc HauMHAET BBITIOJIHEHME omepariuu. Eciu
OHA 3aBepIllaeTcs BOBpeMs, TO Taiimep cOpacwkiBaercsa. MHaue ¢
nomoItrbio curHaisa SIGALRM mporiecc mpepbIiBaeTcsa M BBITIOJN-
HAET KOPPEKTUPYIOIIee IeHCTBUE.

8.8.7. 3apaHue

Pazpaborars omHy M3 caeaymoIuxX mporpaMM (IO YKasaHUIO
IIPernogaBaTe ).

1. IIporecc-oTelr IIOPOKJAET YEThIPE JOUEPHUX IIPOIlecca, KaK-
IBIA M3 KOTOPBIX BBHIMOJHAET OECKOHEUHBINM ITUKJ. Ilajee B Teue-
ure 10 ceKyHJ IIpoIlecc-OTell BEIBOAUT Ha SKPAH KaKoe-TO Co00-
menue. IIo WcTeueHNM 3TOr0 BPEeMEHM OH YHHUUTOMKAET ABa U3
YeThIpeX IIPOIECCOB, HCIIOJb3YS AJsSI 3TOTO BCEro OAHY KOMAHLIY.
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Ilepen 3aBepIiieHMEM IIPOITECC-OTEI BLIBOAUT HA 9KPaH IepeueHb
IIPOIIECCOB MTAHHOTO IOJb30BATEJS.

2. IIporecc-oTelr MOPOXKIaeT YeThIPe ZOUEPHUX IIpoIlecca, KarK-
IBIN 13 KOTOPBIX BLIMOJHSIET OeCKOHeUHBIN UK. IIpu sToM Kak-
IBIN 13 TOUEPHUX IPOIECCOB 0COOBIM 00pa30oM pearupyeT Ha CUT-
Haya SIGINT:

— mportiece 1 mpu momyuernun curaana SIGINT BEIBoAUT co00-
IIeHre Ha 9KPaH U MPOJOJIKAETC;

— mporiecc 2 obpabareiBaeT curuaaa SIGINT B GeckoHeuHOM
IIUKJE, BbIJaBasA CBoe COO0IeHre Ha dKpaH. J{aHHBIN ITUKJI 3aIIu-
IeH oT BozaelicTBus curHanta SIGQUIT;

— BcA IIporpamMma Ipoiiecca 3 3aIuIneHa OT BO3IeliCTBUA CUT-
Hasa SIGINT;

— mepen BXOAoOM Iiporecca 4 B OECKOHEUHBIA ITMKJ AJIA HEro
MeHseTCA UAeHTU(PUKATOD ceaHca.

Cpasy mocJjie MOPOKAEHUA AOUEPHUX IIPOIIECCOB IIPOITECC-OTEL]
3aBepIIaeTcH.

Hasee ciaeqyeT IPOBEPUTH PEAKIIMIO OCTABIIUXCS IIPOIECCOB
Ha curHaJygbl SIGINT u SIGQUIT.

3. Ilporiecc-oTelr OTKPBIBAET CYIIECTBYIOIINI TEKCTOBEIN (haii,
a 3aTeM MHOPOKIAET ABa MOUEPHUX IIPOIlecca, KOTOpPhIe IO Ode-
penu BLIBOZAT COAEP:KMMOe 3TOoro (paiiia GUKCUPOBAHHBIMU HOP-
nuamMu mo 10 cMMBOJIOB, TpeaBapsasa KaKIbId BBIBOJ HOMEPOM
cBoero mporiecca. BeIBoA Ha SKpaH 3aKaHUYMBAETCA WUJIU IPU JOC-
THKEHUY KOoHIIA (haiija, MM M0 NCTeUYeHNY NHTePBajia BpEMEHU B
10 cekyHz.

Npumeuanne . [J1a moIyueHNA HOMEpPa CBOETO IIPOIlECCa MOK-
HO HCIIOJIE30BAaTh QyHKIUI0 getpid:

#include <sys/types.h>
pid_t getpid(void);
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8.9. labopaTtopHasa paboTta Ne 8.
YnpaBneHue TepMuHanom

Ilenpio HacTosAIel JabOPATOPHOM PABOTHI SABJAETCA MOJTyUe-
HU€ HaBBLIKOB II0 MTPOTPAMMHOMY YIPABJIEHUIO TEPMUHAJIOM.

8.9.1. ®YHKUMMN TEPMUHANIbLHOWN NINHUN

HanmomuuM, 4TO TEpMUHAI — YCTPOMCTBO, BBIIOJIHAIONIEE BBOT
¥ BBIBOJ CHMBOJbHOUW mH(popMaluu. Haile BCero 3TO COBOKYII-
HOCTb KJIaBHATYypPHI (YCTPONCTBO BBOJA) M 3KpaHA (YCTPOUCTBO
BBIBOZIA), HO MOTYT MCHOJIb30BATHCSA U JPYTHe CUMBOJBHBIE YCT-
poiicTBa. Ilomob6HO APYyrUM nepudepUHLIM YCTPOHCTBAM, TEPMU-
HaJI TIpeficTaBJieH B (DaliJIOBOM CTPYKTYPE CUCTEMBI CIIEIINATBEHBIM
daiimom B Karasore /dev. IIpumepsl uMmeH Takux (aiimos: /dev/
console, /dev/tty03, /dev/tty. Ilocinenuee uMs ABISIETCS «COOM-
paTerbLHBIM>, TTO3BOJIAS B JII000M mporpamMmme obpariaTbesa K CBoe-
MY YIPaBJAOIIEMY TePMUHAJIY CTAHZAPTHBIM 00Pa3sOM.

Eciu monb3oBaTe b MCHOJIB3YET He TepMuHa cuctreMbl UNIX,
a paboraer Ha TepMmuHaide apyroii IBM, coegmaenHoir ¢ UNIX-
cuctemoil kamaysamu cBsasu, To UNIX mpemocraBiseT B pacmops-
JKeHMe TaKOoro IOJIb30BaTe A MCEBAOTEPMUHAN, KOTOPBIHN C TOUKH
3peHus II0Jb30BaTENS M ero MporpaMMHBIX ITporeccoB B UNIX-
CUCTEeMEe BBITVIAAUT TOYHO TaK Ke, KaK U PeaJbHBIN TEPMUHAJI.
IlosToMy cKazaHHOe Jajiee O TEPMHHAJNAX CIIPABEAJIUBO TaKKe U
[JIS TICEBOTEPMUHAJIOB.

A paiieep mepmunana — nporpaMMHEBIE Monyb aapa OC, BbI-
TIOJTHSAIONIUY HU3KOYPOBHEBOE IIPOTPAMMHOE YIIPaBJIE€HUE TEPMU-
HAJOM II0Z00HO OOBIYHOMY CTPOKOBOMY ApaiBepy, obecreunBaio-
IemMy oOMeH CHMMBOJBHOI mMH(pOpMAIeil MeXKIY TPOrpPaMMHBIM
IIPOIIECCOM U YCTPOMCTBOM (a TouHee, ero mHTePheHCHBIM yCTPOI-
crBoM (KoHTpoJmepoM)). Ilepeumcaum mOMOTHUTENbLHBIE (DYHK-
IIUY TPOTPAMMHOTO YIIPABJIEHUA TEPMUHAJIOM, KOTOPhIe He obec-
ImeunBaeT ApaliBep TepMUHAJIA:

1) BLIBOJ HA SKPAH TEPMHUHAJA «IXa» CUMBOJIOB, BBOIUMEIX C
KJIaBUATYPBI. «JX0» — M300pakeHre Ha dKpaHe TOM KJABUIIIHU,
KoTopasi ObLa TOJBKO UTO Ha:kara. Hammuwme maHHONM (PYHKIIUU
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00yCJIOBJIEHO TE€M, UTO YCTPOMCTBO BBOJA (KJIaBUATypa) U YCTPOM-
CTBO BBIBOJA (PKpaH) HUKAK He CBI3aHBI MeXXKIY co00il Ha amma-
paTHOM YpPOBHE;

2) mpegocTaBJeHHWE BO3MOMKHOCTU IOJH30BATENI0 BBHIIIOJ-
HATH IIpocTeiilliee pegaKTHpoBaHMe HHGOPMAINM, BBOIUMOI C
KJaBuaTyphl. IIpuMepoM sBJseTCS yaaJieHHe CHMBOJIOB, PACIIO-
JIO)KEHHBIX JIeBee MJIU IIpaBee MO3UIINM, OTMEUEHHON KypCoOpoM;

3) BrIgaua curasaos (cM. JjabopaTopHyIo padoty Ne 7) mpu Ha-
JKaTUM TOJb30BATEJIEM OIpPEeNeJeHHBIX KJABUII WUJIA UX KOMOU-
HaIUHA.

151 BEITIOJTHEHUSA TTePEeUMCIEHHBIX QYHKIIUH, MEXKIY IPOIlec-
COM U ApaiiBepoM TepMUHAJA BKJIOUAETCS HOIOJHUTEIBHBINA IIPO-
IPAaMMHBIN MOJYJIb, Ha3bIBaeMbI ducyunaunoil tunuu. Jlaasoe
HasBaHMe OOYCJIOBJEHO TeM, UTO JaHHBIA MOAYJH COBMECTHO C
IpaiiBepoM TepMIUHAaJa 00pasyIoT MepMUHAAbHYI0 AUHUI — Ka-
HaJ CBSI3U MeXKIy IpoiieccoM u TepMmuHaiaoMm. Ha puc. 43 mpuse-
JIleHa YIPOIlleHHAasd JOTHUYeCKasa cXxeMa TepMUHAJIBLHON JIMHUM, OT-
paskaroiias TOJbKO MH(GOPMAIIMOHHBIE ITOTOKU (yIIPaBJSIONINE
B3aMMOCBSI3Y ONYIIIEHBI).

HucnunianHa JUHAY UMeEEeT TPU BHYTPeHHUX Oydepa, aBa u3
KoTophIx (Oydep BBoma m Oydep BBIBOAA) IpegHA3HAUYEHBI IJIA
IIOCUMBOJIBHOT'O oOMeHa ¢ gpaiiBepoM. Ilimnua 6ydepa BBoma goc-
TaTOYHA AJIA PasMeIeHNs OJHOM sSKPaHHOI cTpoKu. Bydep BbIBO-
IIa MOKeT OBITH OOJIBIIIEr0 pasMepa, UTO IIO3BOJIUT Pa3MECTHUTh B
HeM HEeCKOJbKO SKPaHHBIX CTPOK. ITOT Oy(dep opraHn30BaH B BUIE
ouepeny. UeM PaHBbIIle CUMBOJI IIOMEIeH B OUepeb, TeM pPaHbBIIIEe
OH OyZeT u3BJeUeH 13 Hee ApaiiBepoM IJisS BLIBOJA HA SKpaH. UTo
KacaeTcsl TpeTbero Oydepa (KamoHmueckoro 6ydepa), To OH Tak-
JKe OpraHM30BaH B BUE OUEPEnM, dJIEMEHTAMU KOTOPOI SIBJISIOT-
cs1 He OTAEeJbHBIE CUMBOJIBI, a IIeJIbIe CTPOKU CHMBOJIOB.

Hucnunannaa auany (1 BCS TepMUHAJIbHAA JUHUA) MOYKET pa-
foraTh B ABYX PEXMMAaX. KAHOHUUYECKOM M HEKAHOHUYECKOM.
B ranonuuweckom peiscume, BO-IePBBIX, NUCIHUIINHA JUHUUN
TIOMeIIaeT KasKAbIH BBOAMMBIN ¢ KJIABUATYPHI (C IOMOIIIBIO Apai-
BEpa) CMMBOJI OTHOBpPEeMeHHO B Oydep BBojga u B Oydep BHIBOAA.
IIpu sToMm 3ammch B ouepenb BEIBOJA 00ECHIEUMBAET BBIBOJ «3dXa»
cuMBoJia. Bo-BTOphIX, HabJomasd Ha SKpaHe pPes3yJbTaThbl CBOE
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paboThl Ha KJaBHAType, IMOJb30BATENb BBIMOJIHAET PeJaKTHPOBa-
HU€e BBeJEHHOII IT0CIe0BaTeJbHOCTH CUMBOJIOB. OCTaHOBUMCS Ha
IIpoIiecce pelakTUPOBaHUA 0ojee MOIPOOHO.
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Puc. 43 — NudopmalnoHHbIe TOTOKKU B TEPMUHAJIBHON JTUHUN

Ha mo6oM sKpaHe Bcerga IIPUCYTCTBYET M300pakeHmne Kypco-
pa. Kypcop — cBeramuiica IpAMOYyTroJIbHUK, IpeAHA3HAYCHHBIN
IJIsT TOrO, YTOOBI YKA3bIBATh HA Ty MO3UIINIO SKpPaHa, B KOTOPOM
OyZeT mOKas3aH CHeIVIOIIUNA CHMMBOJ, BLIOPAHHBLIN ApaiiBepOM U3
ouepenu BuIBoga. Kypcop remepupyercs anmapaTypoil sKpaHa, a
ero KOoOpAWHATBI 3ajaioTcsA ApaiiBepoMm. Ilosb3oBaTenb Iepeme-
IIaeT Kypcop B Ipefeiax SKPaHHON CTPOKHU C IOMOIIBIO KJIABUIIT
<< >u <— >. Yem GosbIlle pas MoJIb30BaATENb HAYKMET COOTBET-
CTBYIOIITYIO KJIABUIIY, T€M Ha OOJbIllee UKMCJI0 IIOSUIIUU IIepe-
MECTHUTCS KyPCcop. OTO IPOUCXOAUT OIarogaps TOMY, UTO IIPH Kask-
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IOM Ha)KaTUM KJaBUINIU apaiiBep mepemaer ee Koxm ASCII B
IUCIUILINHY JIUHUY, KOTOPAasA, BO-IIEPBBIX, ITIOMEIaeT KO CUMBO-
Ja B Oydep BBIBOZA, a BO-BTOPHIX, KOPPEKTUPYET CBOM BHYTpPEH-
HU# yKasareJjb Ha 3jJeMeHT (cuMBOJ) Oydepa BBoIA.

Ilomo6HO TOMY Kak Ha sKpaHe Kypcop YKasbIBAaeT Ha Ty IO3U-
IIAI0, B KOTOPO# OyAeT BHIIOJHATHCSA PeJaKTHpOBaHUE (BCTaBKa
U yAAJeHue CUMBOJIA), AJs Oydepa BBOIA 9TY Ke POJIb BHIIIOJ-
HAeT BHYTPEHHUI yKasaTeab. ECiau Temeph MOJIb30BATENb HAMKU-
MaeT KaKyIo-TO KJABUIIY pelaKTUpoBaHusa, Hanpumep <Delete>,
TO KOJ 9TOH KJIABUIIM He IoMeIrtaeTrcsa B Oydep BeIiBoxa (BBIBOJA
«3xXa» HeT), a UCIIONIb3yeTCA AUCIUIIINHON JUHUY JUIID I KOP-
pexTupPOBKU cBoero Oydepa BBoga. Ilocie aToro comep:xumoe 0y-
(depa BBOZA, HAUMHAS C KOPPEKTUPYEMOTO CUMBOJIA, KOIUPYETCA
B Oydep BLIBOAA AJA OTOOPaAKeHUS MOJYUEHHBIX M3MEHEeHWH Ha
dKpamHe.

PesynbpraTom paboThI AUCIUILIMHBI JUHUM B KAHOHUYECKOM
pexuMe IIPU BBOZE ABJSIOTCA OTPEIaKTHUPOBAHHBIE CTPOKUM CHM-
BOJIOB, Ka’Kaasa 13 KOTOPBIX BCET/Ja 3aKaHYMBAETCSA CUMBOJIOM hl.
(3mecw u masee 6e3 yriIOBBIX CKOOOK OyZeM 3ammchIBaTh 0003HAUE-
HUA cuMBOJIOB, npuHATEIE B UNIX miu B CH.)

Yro KacaeTcsi BHIBOZA B KAHOHMYECKOM PEKUME, TO IMCITHII-
JMHA JUHUMW OTPAHUYMBAETCA JUIIL A00ABJIeHUEM K KaiKIOMY
cumBoay nl cumBosa carriage-return (Bosspar kKapetrku). B pe-
3yJIbTaTe KasKaasd BEIBOAUMAS CTPOKA OyIeT HauMHATHCS C JIEBOT'O
Kpas sKpaHa.

KanoHnuecKuii pe:XMM TEPMUHAILHOM JUHUU HCIOJIL3YIOT,
HampuMep, mHTepmperarop Komauza shell, a Tak:Ke cTpoOKOBEIe
TEeKCTOBbIe pemgakTophl ed, sed, Vi u T.x1.

B HerxanoHuuweckom pedxcume AVICIUILINHA JUHUU IlepefaeT
BBOJAMMYIO C KJIaBUATYPHI IIOCJIEL0BATEIbHOCTE CUMBOJIOB 0€3 Ka-
KuX-1100 namMenenunii. Takoil pe:XuM pabOThI ¢ TEPMUHAJIOM HC-
IMOJb3YIOT, HAIpuMep, dSKpaHHEIe pemakTopbl. OHu camu obeciie-
YMBAIOT PeAaKTUPOBaHME BBOAUMOM nH(popMaruu. JeicTBy I mpu
ATOM IIO TEM K€ MPUHITUIIAM, UYTO M JUCIUILINHA OUepear B KaHO-
HUYECKOM pPeXuMe, dKPaHHBbIe PeJaKTOPhI BBITIOJHSIOT IOpasio
0oJbIliee YMCI0 PYHKIIUNA peJaKTUPOBAHUA.
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8.9.2. CneunanbHble CUMBONbI peAakTMpoBaHUA
M Bblgayu cuUrHanos

Crenymoliime CHUMBOJIbI, BBOAVMEIE C KJIABUATYPHI, MCIIOJIb3Y-
FOTCS JUCIUILINHON JUHUY AJIA PeIaKTUPOBAHNS BBEIEeHHO CTPO-
KU, a TaKyKe IJIs BBIAAUYM €10 CUTHAJIOB.

erase — CHMBOJI, IIPUBOJAIINI K CTUPAHUIO IPELIIYIIEr0 CIM-
BOJIA B CTPOKe. B KauecTBe JAHHOTO CHMBOJIA II0JIB30BATENb MO-
JKeT 3agaTh Ji000i Kog ASCII. Yarie Bcero A 9TOTO MCIOJIL3Y-
ercsa Kop Kaasuinu <Backspace>. Hanpumep, ecii B KOMaHIHON
crpoxe UNIX Habpats

$ whp<Backspace>o<Enter>

TO MHTEPIIPETATOPY KOMaHA OymeT mepegaHa cTpoka Who.

Kill — cTupanmue Bcex CMMBOJIOB A0 Hauajyia cTpoku. Ilo ymou-
YaHUIo IJId moayuenuns cumBogia Kill omHoBpeMeHHO HAMKMMAaIOTCs
nBe Kaapuinu: <Ctrl>&<?>. J[pyrue ucmojab3yemMble KOMOMHAIIAN:
<CtrI>&<X> u <Ctrl>&<U>.

Nl — oOnIuHBLIN pasgeauTenab cTpok. OH Bcerga mMeeT 3HaUe-
Hue cuMmBoJia line-feed (mepeBox crpokm). IToT ke Kom ASCII
umeer cumBosg CH newline (HoBas cTpoka).

stop — mcmosb3yeTrcs AJs BPeMEeHHOU ITPHUOCTaHOBKY BBIBOJA
Ha TepMHUHAJ. ITO MO3BOJISIET IPUOCTAHOBUTE BEIBOJ IIPEKIE, UeM
BBIBOAMMEINI TEKCT HMCUe3HeT 3a rpauurneil sxpama. OOLIYHO HC-
moJab3yeTcsa KoMOuHamua Kiaapum <Ctrl>&<S>. Jlumbs B HEKO-
TOPBLIX CHCTEMAaX MOKeT OLITH M3MEHEH IT0JIL30BaTEJIEM.

start — wucnosabsyercda AJd IPOAOJIKEHUS BBIBOJA, IIPUOCTA-
HOBJIEHHOTO cuMBOJoM Stop. Ecam stop me 0wl BBeZeH, To Start
urHopupyercsa. nsa moaydenus cuMBoJia start o6bIYHO MCIIOJNB-
gyerca <CtrI>&<Q>. JIumib B HEKOTOPBIX CHCTEMAaX MOKET OLITh
M3MeHeH II0Jbh30BaTejeM.

eof — oxKoHUaHME BXOJHOTO MOTOKA C TePMHUHAJIA (3TOT CUMBO.JI
IOJI’KEH ObITh e IMHCTBEHHBIM CIMBOJIOM B HauaJjie HOBOU CTPOKM).
CrangapTHBEIM 3HaueHueM saBJjsercsa cuMmBoa ASCII eot, momyuae-
MbBIN HaxkaTneMm <Ctrl>&<D>.

intr — cumMBoOJI mpepbIBaHUSA. BBOA JaHHOTO CMMBOJIA IIOJIb30-
BaTeJIeM IIPUBOJIUT K IOCBLIKE BCeM IIpoIleccaM OIePATHUBHOU TPy -
IIBI CeaHca, yIIpaBJIAeMOro JaHHBIM TepMuHaioM, curaaaa SIGINT.
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CrangapTHas peakiiys IIPoIlecca HAa TaKOUW CHUTHAJ — 3aBeplie-
Hre. OOBIYHO CHMMBOJI iNtr COOTBETCTBYET HAMKATUIO KJIABUIIN
<Delete> unau <Ctrl>&<C>.

quit — TIPUBOAUT K IIOCBLIKE BCEM IIPOIleccaM OIlepaTHMBHOI
TPYHIILI CeaHca, YIPaBJIAEMOTO TAaHHBIM TEPMUHAJIOM, CHUTHAJA
SIGQUIT. O0biuHO cMMBOJ (Uit COOTBETCTBYET HaXKATUIO KJIa-
Byl <CtrI>&<\>.

SUSP — CHMBOJI TEPMUHAJBHOTO OCTaHOBA. BBOM mJaHHOTO CUM-
BOJIA TIOJIB30BATEJEM IPUBOAUT K IIOCBLIKE BCEM IIPOIleccaM OIle-
paTuUBHOU I'PyIINIBI ceaHca, YIIPABJIAEMOTO JaHHBIM TEPMHUHAJIOM,
curanga SIGTSTP. CraumapTHasa peaKIius Ipollecca Ha 9TOT CUT-
HaJl — IIepexo] mpoiiecca B coctodume «OcTaHOB», B KOTOPOE IPO-
I[ecC MOJKeT IIOMACTh U3 COCTOSAHUN «3amaua», «['oroB» u «CoH».
(«OcTaHOB» — IOMOJHUTEJIbHOE COCTOSHIE IIPOIlecca, CYIIeCTBY-
tortee He BO Bcex Bepcusax UNIX.) Kpome Toro, onmepaTuBHasd Irpyi-
IIa IPOIeCCOB MEPEeBOAUTCA B (DOHOBEIN pe:KuM. OOBLIUHO CHMBOJI
SUSP COOTBETCTBYET Ha'KaTuio Kiapuiln <Ctrl>&<Z>.

C momomiplo yTUJIUTHI Stty ITOJB30BATEh MOMKET 3aMEHSITh
KJaBUINMKU (1 COOTBETCTBYIOIINE UM KOIBI), MCIIOJb3yeMbIe IJIS
peasnmsanuu yIpaBJaAoOIINX CUMBOJIOB: erase, Kill, eof, intr, quit,
susp.

IIpumep
$ stty erase “M“

3Iech B KaueCcTBe CHMBOJIA €rase 3ajaeTcsa KOMOMHAIIUSA KJia-
Buin <Ctrl>&<f>. O6paruTe BHUMAaHUE, UTO U B APYTUX CAyUaAAX
yacTo BMecTo HaxKaTuaA<Ctrl>&<f> moxxmo HabOpaTh cTpoKy “ .

3aMeHNTe C IOMOIIBIO0 YTUAUTHI Stty HEKOTOphIe CUMBOJIBI pe-
JaKTUPOBAHUA U BhIJaUM CUTHAJIOB. [IpoBephbTe pesyabTaT TaKoi
3aMeHBI.

8.9.3. YnpaBnsawwasa cTpyktypa termios

VYrunura stty, usmeHsaiomas KOAUPOBKY YIPABISAIOIINX CUM-
BOJIOB, BHOCUT M3MEHEHUA B YIIPABJISIONIYIO CTPYKTYPY (ZecKpur-
TOP) AUCIUILINHBI JUHUN — termios. AHaJlornyHble U3MEHEHU A
MOYKHO BBIIIOJHATL M 13 IPOrPAMMBI IIPOILECCa.
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s 3aTOMUHAHUSA TEKYIIEro COCTOSHUA termios u ajisa samnu-
CH ee HOBOTO COAEP:KMMOT'0 MOTYT MCIIOJIb30BATHLCS CHCTEMHEIE
BBI3OBEI tcgetattr u tcsetattr:

#include <termios.h>
int tcgetattr(int ttyfd, struct termios *tsaved);
int tcsetattr(int ttyfd, int actions, const struct termios *tnev);

IlepBEIli BBIBOB COXPaHSET TEKYINlee COCTOSHNE TepMUHAJA,
KOTOPOMY COOTBETCTBYeT HoMep (aitia ttyfd, B cTpykType tsaved.
Bropoii B6I30B YCTAaHOBUT HOBOE COCTOSHIE TepMUHAJA, 3aJaHHOE
CTPYKTYPOIi tNev, mpuueM BTOPOII ITapaMeTp 9TOro BhI3oBa actions
YTOUHSIET MOMEHT M3MeHeHusA aTpuOyToB TepMuHaga. B Qaiine
<termios.h> ompezmeseHbl BO3MO:KHBIE€ BapHMaHTHI ATOr0 Iapa-
MeTpa:

1) TCSANOW — HeMeAJeHHOE U3MeHEeHUE aTPUOYTOB TEPMU-
HaJa;

2) TCSADRAIN — wusmeHeHme aTpuOyTOB cpasy ’Ke IIOCJIe
OITYCTOIIIEHMS OUuepeayr BLIBOIA;

3) TCSAFLUSH — usmeneHue arpubyToB IOCJE OITYCTOIIIE-
HUS ouepefieli BLIBOJA U BBOZA.

CrpyxTypa termios onpenenerna B ¢daiiae <termios.h> u comep-
SKUT:

tcflag_t c_iflag; /* Pexcum 8soda */

tcflag_t c_oflag; /* Pexcum svieoda */

tcflag_t c_cflag; /* Ynpasaarwwuil pexcum */
tcflag_t c_Iflag; /* Pexcum ducuyunaurovl Aunuu */
cc t c_Ccc[NCCS]; [/* Vnpasasaowue cumeonvt */
c_iflag — mose, xKoTOpoe CIYXKUT AJA OOIIET0 yIpaBJIEeHUS

BBOJIOM C TepMuHajaa. KaxK bt OUT 9TOTO MOJIA IpeACTaBIAET cO0O0I
duar, samaionuil KaKyo-To 0COOEHHOCTb 9TOT'0 BBOA.

Tpu ¢aroBble KOHCTAHTHI YIPABJIAIOT 00paboTKOl BXOTHOTO
cuMBoOJIa Cr (BO3BpAaT KapeTKM):

INLCR — mpeobpasoBars cumBoJ If (mepeBox cTpoku) B Cr;

IGNCR — urnopuposBars Cr;

ICRNL — mpeo6pasoBaTh cuMBOJI Cr B cuMmBoa If.

3amerum, uto camMa UNIX osKkumaer B xKauecTBe IIOCJIESHEIO
cumBoJia crpoku cuMBoIl If. IlosToMmy 00BIYHO MCHOIB3YyeTCA KOH-
cranta ICRNL.
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Cuenyrorye TPy KOHCTAHTHI IIO3BOJISIOT KTOPMO3UTD>» CUMBOJIb-
HBIF 00MEH C TEPMHUHAJIOM B TOM CJIyuae, eCJu II0Jb30BaTe]b (IIpu
BBIBOZI€) WJIM IPOTPAMMHBIN mporiecc (TP BBOJE) HE YCIEBAIOT
00paboTaTh MOCTYMIAIONIYI0 NH(POPMAIIUIO:

IXON — paspemnuTs CTapT-CTOIHOE yIpPaBJeHNUEe BLIBOIOM.
To ecThb AJsT BPpeMEHHOW IIPMOCTAHOBKM BBIBOJA HA TEePMHUHAT
II0JIL30BATEJ b JOJKEH BBECTH CUMBOJ StOP (KOMOMHAIIMS KJIABUII
<CtrI>&<S>). [nsa mpomoj:KeHUs BBHIBOJAA BBOAUTCI CUMBOJI
start — komOuHanua Kaasuin <Ctrl>&<Q>;

IXANY — mpomos:xaTh BBIBOJ IIPU HAMKATHUU JIOOOTO CHMBO-
Jia. ITa KOHCTAHTA JOIOJHIET HPEIBIAYIIYIO, ITO3BOJSIA UCIIOIb-
30BaTh [IJI5 IPOJOJKEHNs BBIBOJA BMeCTO cuMBoJa Start Jo6oii
CUMBOJI,

I XOFF — pagpelliuTh CTapT-CTOITHOE YIIpaBaeHue BBogoM. Ecin
YCTAHOBJIEH COOTBETCTBYIOIIMU (hjar, cucTeMa camMa IIOCHLIAET
TepMHUHAJIY CUMBOJI StOP B TOM cJayuae, ecju 3amoHeH 0ydep BBO-
na. Korma B aTom Oy(depe mosABUTCA MECTO, TEPMUHATY OyIeT Ie-
peman cuMmBoJ Start.

FKampgasa m3 mepeunciaeHHBIX (hJaroBbIX KOHCTAHT HMeEET
TaKylo Ke IauHy, Kak u moJe C_iflag. Ilpuuem ToNBKO OmmMH
our (duar) ycramoBieH B 1. Bce ocranbHBIe OMUTHI (hraroBoit
KoHcTaHTBI cOpolreHsl B 0. ITosToMy A1 yCTAHOBKYM KaKOT0-JI100
¢aara B mose c_iflag mocTaTrouHO BHINOJHUTL ITOOMTOBOE JIOTH-
YeCKOe CJIOMKEeHUE 3TOTO MOJISI C COOTBETCTBYIOIIEH (PIaroBoii KOH-
crauroii. Hampumep, mycTts tdes — cTpyxTypa Tuma termios. Tor-
Jla IJ18 UTHOPUPOBAHMSA CUMBOJIA CI JOCTATOYHO 3aIIMCATE OIIEPATOPD

tdes.c_iflag |= IGNCR

s copoca Tpebyemoro (rara B moJie C_iflag mocraTrouso BbI-
MIOJIHUATD OOUTOBOE JIOTHUECKOe YMHOMKEHIEe 3TOTO0 II0JIsI C MHBeP-
cuell COOTBETCTBYIOIIel (paroBoil KoucrauToii. Hampumep, muasa
OTMEHBl UTHOPUPOBAHUSA CHMBOJIA CI JOCTATOYHO 3alKCaTh OIle-
parop

tdes.c_iflag &= ~IGNCR

c_oflag — mose, KOoTOpOE CHYMKUT IJis OOIIEro yIpaBJIEHUS
BBEIBOJOM Ha TepMuHAJI. KasKAbIli OUT 3TOTO IOJS IIPeACTaBJIAET
coboii ar, 3agalIInuili KaKyIO-TO OCOOEHHOCTH STOTO BBLIBOJA.
HexoToprie u3 (GJiaroBuIX KOHCTAHT:
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OPOST — comep:xuT HamboJee Ba)KHBIN (Jjiar B 9TOM IIoJe.
Ecnu ou cOporreH, To BLIBOAMMEBIE CHUMBOJLI IIepemaioTca 0es
naMeHeHnii. MHaue CUMBOJBI IOABEPTAIOTCA IIPeoOpPa30BaHUIO,
3aJaHHOMY OCTAJbHBIMHU (hJlaTaM¥U 3TOTO IOJIA;

ONLCR — mpeobpa3oBaTh CUMBOJI IlepeBoga cTpoku If B cum-
BOJI BO3BpaTa KapeTKu Cr u cumsou If;

OCRNL — mpeobpasoBaTh cuMBOJ Cr B cuMmBoJI If.

c_cflag — moJse, comep:kailiee mapaMeTphl, YIPaBJISIOIINE
IIOPTOM TEPMUHAJIA: CKOPOCTh BBOAA-BBIBOA, KOHTPOJb YETHOCTH
u T.n. O0bIYHO 3TH mapaMeTphl 3amaiorcsa camonr UNIX.

c_Iflag — mose, 3amarorriee pesxuM IUCHUILIAHBI JuHUU. OHO
comep:KuUT (hyiaru, 3ajaBaeMble CIeIYIONIMMUA KOHCTAHTAMU:

ICANON — KaHOHMYECKUH ITOCTPOUHELIN BBOJ. Eciu (ar co6po-
IIIeH, TO HEKAHOHNYECKU BBOJ;

ISIG — paspemurs 00pabOTKy CHMMBOJIOB IIpepbIBaHuil (intr
u quit). Ecim gaar cOpolieH, TO IpU MOJYUEHUN dTUX CHUMBOJIOB
CUTHAJIBI ITPOIlecCaM He MOCHLIAIOTCS, a CAMHM CUMBOJIBI INtr u quit
ImepenaoTcs B IporpaMMy 0e3 M3MeHeHu;

IEXTEN — paspemurh IOIOJHUTENBHYIO, 3aBUCAIIYIO OT
peanusamuy o6padOTKY BBOAUMEIX CHMBOJIOB;

ECHO — pagperiuTh oTo0OpaskeHre BBOAMMBIX CHMBOJIOB Ha
dKpaHe;

ECHOE — oTo0paskaThb CHUMBOJI yAAJTeHUA €rase Kak «erase—
nmpobes—erase». B pesyibTare Kypcop, BO-II€PBHIX, I€PEMECTUTCS
Ha OJHY IO3UIINIO BJIEBO, BO-BTOPBIX, CTOSIIUHA B STOM MO3UITNH
cuMBOJI OyzerT 3aTepT mpodesioM (IpW 3TOM KYpPCOp BepHETCS Ha
COCETHIOIO0 TTO3UIIMIO BIIPABO), & B-TPEThUX, KYPCOP OIATH IIepeMe-
CTUTCS Ha COCEJHIOI IO3WUIIMIO CJEeBa, YKasbIiBasg, TaKUM o0Opa-
30M, Ha IEPBYIO0 CBOOOAHYIO ITO3UIIHIO;

TOSTOP — noceriars curtai SIGT TOU mmpu monbITKe BBIBO-
Ia (GoHOBOTO IIpoIecca.

C_CC — MAaccuB, COAEPKaIMUi CIIeNMaJIbHbIe CUMBOJIBI PegaK-
THUPOBAHUS U BBIAaUM CUTHAJIOB, PacCMOTPeHHbIe paHee. Karkabiit
CUMBOJI 3aHMMAET B MacCUBe C_CC IIO3UIINIO, 3aJaBaeMYyI0 COOT-
BeTCTBYIOIIEell KOHCTaHTOo# u3 (aiima <termios.h>:

VERASE — cuMBoJI cTUpaHUs erase;

VKILL — cumBoa yganeunus crpoku Kill;
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VSTOP — cuMBOJI OCTaHOBKHU Ilepefaun AaHHBIX Stop;
VSTART — cuMBOJ IPOAOJIKEHUA Iepefadym JaHHBIX Start;
VEOF — cumBox KouIa Qaiina eof;

VINTR — cumBoJ IIpepsiBaHUS intr;

VQUIT — cumBoJ 3aBepieHus quit;

VSUSP — cuMBOJI BpeMEeHHOI TPHIOCTAHOBKY BBITIOJTHEHMS SUSP.

IIpumep. Caenyromiuii ¢pparMeHT IPOTPAMMEI M3MEHsSeT 3Ha-
YyeHMe CUMBOJA (Uit Iyia TepMMHAJA, BBHIOJTHSAIONIETO CTAHAAPT-
HBIA BBOJ (HOMep (aiima — 0):

struct termios tdes;

[* MNosny4eHne HacTpoek TepMmmHana */

tcgetattr(0, &tdes);

tdes.c_cc[VQUIT] = “ry*; [* CTRL-Y */

[* UsmeHeHne HacTpoek TepmuHana*/

tcsetattr(0, TCSAFLUSH, &tdes);

8.9.4. 3apaHue

Tpebyercs paspaboTaTh IPOTPaMMYy, BBITIOJHAIONIYIO CJIETYIO-
e AeiCTBUI:

1) 3azaeT cTapT-CTOMHOE yIIPaBJIeHNE BEIBOJAOM Ha dKpaH. IIpu-
YyeM [IJIs IMPOJOJIKEeHUs BBIBOJA MOMKET HMCIIOJIb30BaThCs JII00OL
CUMBOI,;

2) 3asaeT HOBbIE 3HaUeHUA (II0 BallleMy BBIOODY) CUMBOJIOB CTH-
paHus erase, ymanenus ctpoku Kill, mpepsiBarus intr, BpemeH-
HOI MPHMOCTAaHOBKY BBIMTOJHEHMUS SUSP.

IIpoBepuTh MpoM3BeIeHHBIE YCTAHOBKU: @) C IIOMOIIIBIO YTUJIH-
TBI Cat BBIIOJHUTH BHIBOJA Ha 9KpAaH AOCTATOYHO OOJIBIIIOTO TEK-
cToBoro (haiisa; 6) BBIIIOJHUTH PEJAKTUPOBAHUE CTPOKU CHMBO-
JIOB, UCIIOJB3YysA cuMBOJBI erase u Kill; B) n3 KoMaHZHOMW CTPOKM
3aIyCTUTh OAUH OIEePATUBHLIN 1 OAMH (DOHOBBIM IIPOITeCC, BHIMIOJI-
HAOIIe 0eCKOHeUHbIe IIUKJbI, a 3aTeM IIPOBEPUTh HA HUX mAeii-
CTBUE CUTHAJOB intr m susp.

Npumeuanne . [lociie BEINOJIHEHUSA ITEPEUUCIEHHBIX IeACTBUN
TpedyeTcs BOCCTAHOBUTH IPEeKHee COCTOSAHNE TePMUHAJA, TaK KaK
MHaYe OPyTHe IIPOIecChl «He IMOWMYT» HOBBbIE HACTPOUKMU Tep-
MUHAJIA.
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8.10. JlTabopaTtopHasa pabota Ne 9.
NMporpammupoBaHue cCoKeToB

Ilenpio HacTosAIel JabOPATOPHOM PABOTHI SABJAETCA MOJTyUe-
HU€ HABBIKOB CO3MaHUS U MCIOJIb30BaHUSA MHPOPMAIIMOHHBIX Ka-
HaJIOB MEKIY IIPOIleccaMu C MpUMeHeHreM MeTOAa COKEeTOB.

8.10.1. MoproTtoBKa K BbIMNOSIHEHNIO PaboOThbI

Ilepen BBITIOSTHEHMEM AAHHONM PabOTHI CIEAYET O3HAKOMUTBLCS
CO CJIEeAVIOITUMY BOIIPOCAME W3 TEOPETUUECKOM YACTH ITOCOOMS:

1) moHATHe MHPOPMAIIMOHHOTO KaHAJIA U er0 XapaKTePUCTUKU
(m. 2.5.1);

2) coketsl (. 2.5.4) — MOHATHE COKeTa; MMeHa COKETOB; CHC-
TeMHbBIE BBIZOBHI IJI peajusaliiy JaTarpaMMHOT0 KaHaJa;

3) mousaTue mporokosa (moxgpasza. 3.4).

8.10.2. Co3paHme cokeTa

CosgaHue COKeTa BRIIOJIHAET IPOIIECC-«<BJIALeNel», NCIOJb3Y A
cucTeMHBIN BbI30B Socket. Ero ompenenenue:

#include <sys/types.h>
#include <sys/socket.h>
int socket(int domain, int type, int protocol);

Bce Tpu mapameTrpa S9TOTO CHCTEMHOTO BBIZOBA OIIPEAEISIOT
XapakTepucTuKu Oyayimero nmuGOpMaIMOHHOr0 KaHaja, mpu 00-
pasoBaHUM KOTOPOTO OYIET MCIIOJIb30BAThCSI CO3TaBA€MbIN COKET:

domain — ompegenser o06JacTh IPUMEHEHHS CO34aBAaeMOTO
kaHama: AF_UNIX — mporeccol, coeguHAeMble KaHAJIOM, BBI-
noaHsaioresa Ha ogHoir OBM; AF _INET — coeguHsieMble mpoliec-
ChbI BBITIOJIHAIOTCA Ha yaaJeHHBIX OBM, HOZKJIIOUEHHBIX K CETHU
Internet;

type — omnpegessgeT yCTOMUMBOCTL CO3TaBaeMOro KaHa-
aa: SOCK_STREAM — BupryaabHoe coeguHeHue; SOCK -
DGRAM — mepenaua mararpamm;



8. Kypc nabopamophbix pabom Né 2 333

protocol — TMO TPOTOKOJIa, KOTOPOMY MAOJIKHBI CJIEZ0BATh
MOAIIPOrPaMMBI SIAPa, 00CIYKUBAIOIIE COKEThI, PACIIONOKeHHbIe
mo o0oMM KoHIaM MHGOPMAIMOHHOTO KaxaJya. OOLIYHO B Kaue-
CTBe JAHHOTO Iapamerpa 3amaioT 0, UTO SKBUBAJEHTHO BBIOODY
MIPOTOKOJIA CAMUM SIIPOM.

Ecnu cucreMuBIH BBI30B SOCKEt 3aBepIIMIICS ¢ OIIMOKOM, TO OH
BO3BpaIlaer sHauenue MmuHyc 1. iHaue B pe3yJibTaTe CBOEr0 BbI-
moJHeHnUs SOCKet BosBpalliaeT HOMEpP HOBOT'O COKEeTa, KOTOPBIH
MOXKeT MCIIOJIb30BAThCS Jajee KIIPOIECCOM-BJIa[e/IbI[eM>» BO BCEX
omepanuax ¢ JaHHBIM COKeTOM (M C COOTBETCTBYIOIIUM uHGpoOpMa-
IIMOHHBIM KaHAaJIOM).

IIpumep co3maHus coKeTa:

int sockfd;
if ((sockfd = socket(AF_UNIX, SOCK_DGRAM, 0)) < 0)

{
}

printf(“HesosmorxHo coszgate cokeT\n™); exit(1);

8.10.3. CBA3biBaHUE coKeTa
CO CBOUM BHELUHMM MMEHeM

ToJbKO UTO CO3TAaHHBIN COKET ellle He MMeeT BHEIIIHEro mMme-
Hu. [[Jif HoJyUYeHus: TAKOT0 UMEHU HeoOXOAMMO BBITIOJHUTD CHC-
TeMHBIA BbI30B bind:

#include <sys/types.h>
#include <sys/socket.h>
int bind(int sockfd, struct sockaddr *address, int add_len)

rame sockfd — momep cokera, CO3JaHHOTO C IIOMOIILIO BBEI3OBA
socket;
address — azapec (yxasaresab) cTpyKTypsl Tuia sockaddr;
add_len — gnmHa cTpyKTyphl THIa Sockaddr.
B ciyuae ycmerrHoro saBepiiieHns: BbI3oBa bind oH BosBpartiaer
suauenue 0, nHaue — mMuHycC 1.
CrpyxTypa sockaddr — cTpykTypa 0000IIIeHHOTO agpeca CoKe-
Ta, KOoTopas ompezeserca B (aiime <sys/socket.h>:
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struct sockaddr {
sa_family_t sa_family; /* O6racmo npumenenus kanana */
char sa_data[]; /* Brewnee ums cokema */

}

IIpy BBIOMHEHUM IPOTPAMMOM IIpoIlecca KOHKPETHOTO BbI3O-
Ba bind crpykrypa sockaddr sameHsercAa MJIM CTPYKTYpPOI
sockaddr_un, mcmonb3yeMoi Ipy BHYTPUMAIIIMHHOM OOMeHe, MK
cTpyKTypoii sockaddr in, mcmoab3yemMoil IIpu B3auMOAEHCTBUU
ymajgeHHBIX mpoiieccoB. CTpykTypa sockaddr un ompenensercs B
daitae <sys/un.h>:

struct sockaddr_un {
sa_family_t sun_family; /* ==AF_UNIX */
char sun_path[108]; /* Hma-nymov ¢aitina-cokema */
b
IIpumenenue BrI3oBa bind B mporpamMmme 3aBHUCUT OT POJU, KO-
TOPYI0 HUTPaeT AaHHAs IIporpaMMa Cpefu B3amMOIeiCTBYIOIIUX
mporpaMM. PasianuaioT ABe Taxkue pPOJIM. KJIWEHT u cepBep. IIpo-
rpaMMa-cepBep HPeIOoCTaBJIAET KaKoU-TO pecypc (pecypcwl) Apy-
UM IIporpaMMaM-KJaneHTaM. Pecypchbl MOTYT OBITH allllapaTHLIMUI
(mampumep, SKpaH 1 KJaBuaTypa), nHGopMaruoHHbEIMY ((hanibl)
UJIW IPOTrPAMMHBIMY (MHAIIMMPOBAHUE IIPOrPAMM).
Brelirnee nMs cOKeTa, IpUHAIJIEKAIIET0 IporpaMMe-cepBepy,
BCerjia M3BECTHO 3apaHee, IJIA TOTO YTOOBI MPOTrPaMMbI-KJINEHTHI
MOTJIM ITOCHLJIATH CBOU 3aIIPOCHI IIO 3TOMY aapecy.

IIpumep BEIMOJIHEHHUS BHI3OBA bind B cepBepe:

struct sockaddr_un serv_addr;

int sockfd, saddrlen;

unlink(“/home/vlad/abc.server);

bzero(&serv_addr, sizeof(serv_addr));

serv_addr.sun_family = AF_UNIX;

strcpy(serv_addr.sun_path, “/home/vlad/abc.server®);
saddrlen=sizeof(serv_addr.sun_family)+strlen(serv_addr.sun_path);
if (bind(sockfd, (struct sockaddr *) &serv_addr, saddrlen)< 0)

{
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printf(“ oumbka cBA3bIBaHNA COKETA C agpecomn®);
exit(1);

}

B nmpuBegerntHoM (parMenTe IPOrpaMMbl IIPOU3BOAUTCS CBA3bI-
BaHue mMeHU-nyTu cokera (/home/vlad/abc.server) ¢ HomMepom
atoro cokera sockfd. Bosmo:xHO paHee sTO UMSA y:Ke MCHOJIb30BAa-
JIOCH AJIS co3maHus (haiiyia uiau cokera. [losTtomy B Hauajie JaHHO-
ro (hparmMeHTa MIPOM3BOAUTCA YHUUTOXKeHUe (haitma (CoKera), co-
3maHHOTO mpeskiae. Jlajee CTPyKTypa ampeca cokera Serv_addr
cHauaJja o0HyJIfeTcs, a 3aTeM 3amojHsaeTcs. [locse aToro ompene-
JseTcsa OJWHA dTol CTPYKTyphl Saddrlen m BBITOJIHSETCS BBI3OB
bind.

B oranume oT cepBepa, MMA-IYTb COKeTa KJMEHTA MOJKET
OLITH 3apamee He M3BECTHO M MOJKET ObITh BBIOPAHO KJIMEHTOM, B
M3BECTHOH CTeIleHM, MPOM3BOJILHO. EquHCTBeHHOE TpedoBaHe —
B IpejesiaX CUCTEMBLI UMSA-IYTh COKETa MOJKHO OBITh YHUKAJb-
HBIM. [[JIs TOJTyYeHns YHUKAJIBHOTO BHEIITHEr0 MMEeH! COKeTa yIo0-
HO KCII0JIE30BaTh OubanoTeunyio pyHKIMo0 mktemp, KoTopas, mo-
JIy4uasi Ha BXoje I11a0JIoH UMeHu-ITy TH (aiija, MoaydaeT YHUKAJIbHOe
UMSA-TYTh HA OCHOBE HOMEpa TeKyIiero mporecca. Hanpumep, s
mabsona /tmp/cInt. XXXX mpousBoguTCA 3aMeHa UYETBIPEX CUM-
BOJIOB «X». CoOTBeTCTBYIOIINI (pparMeHT IPOrpaMMbI-KJINEHTA:

struct sockaddr_un cint_addr;
int sockfd, caddrlen;
bzero(&clnt_addr, sizeof(cInt_addr));
cint_addr.sun_family = AF_UNIX;
strcpy(cint_addr.sun_path, “/tmp/cint. XXXX*);
mktemp(cint_addr.sun_path);
caddrlen= sizeof(cInt_addr.sun_family) +
strlen(cint_addr.sun_path);
if (bind(sockfd, (struct sockaddr *) &cInt_addr, caddrlen)<0)
{
printf(“oumbka cBA3bIBaHUA COkeTa ¢ aapecomn®);
exit(1);
}
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8.10.4. Nepenaya patarpamm

Brimonmenue BBIZ0BOB SOcket m bind xa:KabIM m3 OByX B3au-
MOJEHCTBYIOIIINX IIPOIIECCOB IPHUBEIET K CO3JAHUIO IBYX COKe-
TOB, KAXKIBII 13 KOTOPEIX MMEET KAK JIOKAJIbHOE, TAK U BHEIIIHee
WM. ITOr0 JOCTATOUHO [JIs CO3SAHMS JATArPpaMMHOr0 mHpopMa-
I[MOHHOI'0 KaHaJa.

3aroJI0BOK maTarpaMMBI 00sI3aTeJILHO BKJIOUAeT ee aJpec OT-
IIpaBJeHusA W aapec HasHaueHUs. IIepBBIfi M3 3TUX agpPECcOB —
BHeIIIHee MMsI MCXOJHOI'0 COKeTa, a BTOPOM — BHEIIIHee MM KO-
He4YHOro cokera. Eciu mpoliiece pasfesuT cBoe cOoOIneHre Ha He-
CKOJILKO JararpaMM, TO MH(GOPMAIIMOHHLIN AaTarpaMMHBIN Ka-
HaJI HA OCHOBE COKETOB He rapaHTHUPYeT, YTO IIPOIeCC-I0IyUaTe b
JararpaMM IIPUMeET UX B IOPSASKE OTIPABICHMS.

s ormpaBieHMA CBOeH marTarpaMMBI IIporpaMMa IIpoliecca
IOJIKHA BBLIMOJIHUTL CHUCTEMHBIN BBI30B Sendto:

#include <sys/types.h>

#include <sys/socket.h>

int sendto(int sockfd, const void *msg, int len, int flags,
const struct sockaddr *address, int add_len)

rae sockfd — HoMmMep cBoero cokera;

MSg — yKazaTesb Ha MPUKJIATHONU Oydep, comep:Kamuii me-
penaBaeMyio nHGOPMALIIIO;

len — gimHa nepegaBaemoii mHopMmaluu (B 0aiiTax);

flags — ¢duaru, 3agatoniyre ocoOble YCIOBUSA OTIIPABIEHNA Ja-
rarpaMMbl. Ecaiu Takue ycioBus He TpebyioTcs, To 3amaercd O;

address — ykasaTenb Ha CTPYKTYPY, COAEP:KAIIYIO aapec
COKeTa HasHAUeHUS AAaTarpaMMBbl;

add_len — gimHa CTPYKTYpPBI, coAepsKallieil agpec COKeTa.

B pesyabTaTe BLIMOJMHEHUS BbI30Ba SeNdto B BEIXOAHOM Oydep

COKeTa-MCTOYHUKA IIOMEIAeTCsA JaTarpaMMa, Cofep Kaliasa mojes-
HyI0 nHQopMaIuio (KOIUPyeTesa n3 IpUKJIagHoTro 0ydepa), a Tak-
JKe 3aroJIOBOK JaTarpaMMBbl, COCTOAIIWI M3 agpeca Ha3HAUEHUSA
U agpeca oTapaBiieHus. Ilociie 9TOro JaHHBIN BEIZ0B BO3BpAIllaeT
yIpaBJieHIe IporpaMMe IIpoliecca, repeaas eil qinHy (B 6anTax)
nmosesHour mHopmanuu. (B cayuae omuOKM BO3BpaIlaeTcs
munyc 1.)
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Yro KacaeTcs caMoii mepelaBaeMoil JaTarpaMMbI, TO OHa
mepeMeIiaeTcs AAPOM BO BXOAHON Oydep cokera HasHAUCHUS
U HaXOAUTCS TaM A0 TeX IOp, IOKa He OyZeT BadATa OTTyHA IIPO-
IIECCOM-TIOTPeOuTeIEM AaTarpaMMmbl. s TOro 4TOOBI MOJYUYUTH
JaTarpaMMy U3 BXOAHOro Oydepa CBOero cokera, IporpamMmma mIpo-
Iecca JOJIKHA BBIIIOJHUTL CUCTEeMHBIN BBIZOB recvfrom:

#include <sys/types.h>

#include <sys/socket.h>

int recvfrom (int sockfd, void *msg, int len, int flags,
struct sockaddr *address, int *ad_len)

rae sockfd — HoOMep cBoero cokera;

MSg — yKasaTeJsib Ha IPUKJIAJHON Oydep, B KOTOPHIN JOIKHA
OBITH 3amKcaHa IpuHUMaeMasa nHGOPMAaIusd;

len — pnmvHa mpuUKJagHOTO IpHeMHOTO Oydepa (B OaiiTax);

flags — daaru, sagaromiue ocoOble YCJIOBUSA IIpUeMa JarTar-
pammbl. Eciu Takue ycaoBus He TpeOyioTcs, To 3agaercs O;

address — ykasaTenlb Ha CTPYKTYPY, COAEP:KAIIYIO aapec
COKeTa-MCTOUHUKA JaTarpaMMBbl;
ad len — ykazaTenb Ha IeJOUMCJIEHHYIO TIepPEMEHHYIO,

colepsKaIly0 AJUHY CTPYKTYDPBI, cofep:kaiiell ajgpec cokeTa-
HMCTOYHUKA JaTarpaMMbI.

B pesyibraTe BBITOJMHEHUsS BBIZOBa recvfrom ms BXomHOTO
Oydepa cokxera ¢ mHAekcoMm Sockfd msBiexkaercsa mararpamma, u
colep:Kaliasics B Hell mosiesHasd nHPOPMAIIUA ITOMEIIaeTCs B IIPH-
KJIagHOM Oy(dep, a aapec COKeTa-oTIIPABUTENIS JaTarpaMMbl ITIOMe-
IIaeTCs B CTPYKTYPY, HA KOTOPYIO YKa3biBaeT mapamerp address.
IIpu sTom BBIZBOB recvfrom BosBpalllaeT B IIporpaMMy IIpoiecca
yucio hpaKTUUYeCKH IMOJyUYeHHBIX 0aliTOB II0JIe3HOH NH(MOPMAINH,
a B cayuae ommbKy — umceyo Mmuuyc 1. Takum o6pasoM, B pe3yib-
TaTe YCIEIIHOTO BHIIOJHEHUS BBI30Ba IIporpaMMa IIOJydYaeT He
TOJBbKO ITOJIE3HYI0 MH(POPMAIINIO, COAEP:KaBIIYIOCSI B JaTarpaM-
Me, HO U «3HAeT» aJpec COKEeTa-MCTOUHWKA ITOM JaTarpaMMB.
Hcmonbays aTOT aZpec B KauecTBe aZpeca HasHAUeHUs, IpoIlecc
MOJKeT OTIPABUTh OTBETHYIO JaTarpaMmmy.

Ecaiu B moMeHT BhBITTOJSIHEHHUs recvfrom Bo Bxomuom Oydepe
cOKeTa JaTarpamMMa OTCYTCTBYET, TO IIPOIECC IEPEBOIUTCA B CO-
croguue «CoH» M HAXOAUTCA B HEM [0 IOSBJICHUSA JaTarpaMMB.
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Npumeuanne. Ecim ampec cokeTa-oTIpaBUTENS HE HY!KEH, B
KauecTBe IPEAIOCTEHEr0 IapaMeTpa BBIBOBA CJIEAYET 3alucaTh
NULL, a B kauecTBe mocJieguero mapamerpa — 0.

8.10.5. AnroputMbl B3aMMOAENCTBYHOLUX NPOLIECCOB

IIpegocTaBienne B3aMMOAEHCTBYIOIIMM IIpOoIleccaM JaTa-
rpaMMHOI0 WH(POPMAIIMOHHOIO KaHaJjia Ha OCHOBE COKeTOB HUKAaK
He perJaMeHTHUPYeT IIOPSAO0K BBIZaUM JaTarpaMM KJIWEHTOM U
cepBepoM. ITOT MOPSI0K IIOJHOCTBHIO OIIPeAessieTcs aJrOpuTMOM
COBMECTHOII pabOThI KJIMEHTa M cepBepa, TO €CTh IPUKJIATHBIM
MIPOTOKOJIOM.

CorsiacHo 11060MYy IPUKJIATHOMY IIPOTOKOJY IEPBLIM IMOCHLIA-
eT CBOIO JaTarpaMMy KJHEHT. ITa JaTarpaMMa COAepP:KHUT 3aIpoc
Ha o0CcJIy:KMBaHNe, a TaK/Ke aJpec COKeTa cepBepa, 3apaHee n3Be-
CTHBIN KJameHTy. C yUeTOM TOTO UTO cepBep OOLIYHO ITpeaHa3Ha-
YeH AJs o6CIY:KUBAHUSA He OJHOTO, & MHOTUX KJHEHTOB, ero aj-
TOPUTM JOJIXKEH COeP:KaTh OECKOHEUHBIHN ITUKJI OIIPOCa BXOIHOTO
Oydepa cBoero coxera. IlomyunB mararpaMmy, cepBep MO:KeT, B
o0IIeM caydae, MM OTBEPIHYTDH MPHUIIEAIINEI 3a1Ipoc, UM 3aIpo-
CUTDH AOMOJHUTEIbHYI0 NHOOPMAIUIO, UJIN IPUCTYIUTD K BBIIOJI-
HEHUIO 9TOro 3ampoca. A IPOCTOTHI AOIMYCTUM, UTO BO3MOMKHA
TOJIbKO ITOCJIeTHAS PeaKIlus cepBepa.

B mau6osee IpOCTHIX IPUKJIASHBIX MIPOTOKOJIAX KasKasd HOBAs
JararpamMMa KJIMeHTa OOCIY:KMBAaeTCsS CepBepOM HE3aBHCUMO OT
pamee MPUHATBIX JaTarpaMM. B aToM ciIyuae MOKHO OTPaHUYUTh-
csl OJHOIIPOIIECCHOM MOMeJbI0 cepBepa, KoTopas MIpeiloJaraer,
YTO BCIO paboTy II0 IPUEMY JaTarpaMM, MX OOCIYy:KHUBAHUIO U OT-
MIPaBJIEHUIO OTBETHBIX JaTArpPaMM BBITIOIHSAET eIUHCTBEHHBIHN IPO-
1ecc-cepsep. Peasmsaiiusa MHOTOIPOIECCHOM MOIeNIN cepBepa Iie-
JecooOpasHa MO peajmsanuu 0ojiee CJOMKHBIX MPUKJIATHBIX
IIPOTOKOJIOB ¥ B HACTOSAINEH paboTe He paccMaTpHUBaeTcsA. 3allu-
IIIeM IIPOrPaMMBbI CepBepa U KJIMEeHTA B COKPAIIEHHOM BHIeE.

Cepegep:

/* Cozdanue cokema cepsepa*™/
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/* Csasvleanue cokema cepgepa ¢ 6HeWHUM umenem */
/* BeckoHeuHbLU YUK npuema u o6pabomru 0amazpamm K-
enmos */
for (55 )
cad_len = sizeof(caddress);
n=recvfrom (sockfd, msg, len, O,(struct sockaddr *)
&caddress, &cad_len);
if (n < 0) { printf(“Owubra npuema\n); exit(1);}
/* Buvinonnernue 3anpoca */
/* Ilocviaka pe3yabvmama 6binolHeHUA 3anpoca */
if (sendto(sockfd, msg, I, O,
(struct sockaddr *)&caddress, cad_len) !'=I) {
printf(“Owubrxa nepedauu\n”); exit(1);}
}
}

Kauenm:

/* Omnpaenenue 3anpoca Ha o6cryxrcueanue */
msglen = strlen(msg);
if (sendto(sockfd, msg, msglen, O,
(struct sockaddr *)&saddress, sad_len) = msglen) {
printf(“Owubrxa nepedauu\n”); exit(1);}
/™ IIpuem pesyavmama o6caymueanusa */
if((n = recvfrom ( sockfd, msg, len, O, NULL, 0)) < 0)
{ printf(*“Owubka npuema\n); exit(1);}
/* O6pabomka pe3yabmamos o6cayxueanua >/
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8.10.6. 3apaHue

TpebOyercs paspaboTaTh TPU IIPoIlecca, 3amyCcKaeMble M3 KO-
MmaugHoM ctpoku UNIX: mpoiiecc-cepBep, 3amycKaeMbIi B omepa-
TUBHOM PEKMMe, U IBA IPOIlecca-KJINEHTa, 3amycKaeMble B (D)OHO-
BOM pekmuMe. MeXay STUMU IIPOIleCCaMM TOJIMKHO CYIIIeCTBOBATH
matarpaMMHOe HH(GOPMAIIMOHHOE B3anMOeHCcTBIe, obeclieunBa-
I0IIlee pellleHne OJHOU M3 HUMKEIePeUunCIeHHBIX 3a1ad.

1. CepBep sxpana. Kax b1l KJINMEHT BLIBOAUT COAEP:KIMOE CBO-
ero TeKCToBOTO (hailyia Ha 9KPaH, HAXOAAIIUICA IO yIIPaBJIeHU-
eM mpoIiecca-cepBepa. Pazmep Kakoro aitia MHOTOKPATHO Ipe-
BOCXOJHT pPas3Mep OJHOI JaTarpaMMbl. BeIBOI KaKI0I JaTarpaMMbl
Ha SKPaH cepBep IIpeABapseT BHIBOJOM HOMepPa KJIMEHTA.

2. CepBep KaaBUATypPhl. KasKABIH KJINEHT BBOAUT COAEPKUMOE
CBOEro TEeKCTOBOTO (hailjia ¢ KJIaBUATYPhI, HAXOAIIENCA IO YII-
paBiieHUEM IIpoIiecca-cepBepa. Pazmep Kaskaoro ¢aiiia MHOTOKPAT-
HO ITPEBOCXOAUT pasMep OMHOI maTarpaMMHI.

3. Cepsep ¢aiina ana sanucu. KasKAblli KJINEHT BBIBOTUT CO-
Iep;KMMOe CBOero TeKCTOBOTO (paiiia B (daiia Ha AUCKe, HAXOIs-
muiicAa oM YIpaBJeHMWEM IIpoliecca-cepBepa. Pasmep KaKIoro
(daiiila MHOTOKPATHO IPEBOCXOAUT pPasMep ONHOUM JaTarpaMMBI.
3amuch KaKIOU JaTarpaMMbl B CBOM (haily cepBep IIpeaBapseTr
3aIMChi0 HOMepa KJIMEeHTA.

4. Cepsep daitna gaa urenud. KaKIbIi KJIMEHT BBLITOJHSET
3allliCh B CBOI TEeKCTOBBIN (paiij Ha AuCKe mHMopManuu us (daii-
Jia, HaXOAAIIET0oCs MO yIIPaBJIeHUEM IIpoilecca-cepBepa. Pasmep
Kaskgoro aiyia MHOTOKPATHO IIPEBOCXOAUT pasdMep OZHOM marar-
paMMBI.

Npumeuanne 1. IlepBbIii 0aliT KAMKI0M JaTarpaMMBbI KJINEHTA
IOJIKEH coJlep:KaTh HOMeD 9TOro KimeHra. (lararpaMmmbl KimeH-
Ta B 3a7a4ax 2 u 4 He comep:kaT APYToM MoJe3HON MHPOPMAIINH.)

Npumeuanne 2. OTBeTHas AaTarpaMMa cepBepa TOJIKHA WU
COIEPsKaTh MOJIe3HYI0 MHPopManuio (3agauu 2 u 4), NI ABIATH-
Cs JIUIITH TOATBEPKAECHNEM cepBepa MPABUJIbHOCTY BBITTOJHEHHOMN
uM omepanuu (3agaum 1 u 3).
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