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O npoekre

HHrepHeT-YHUBepcuteT UHPOopManimoHHsix TexHonoruit — 3to nepeoe
B Poccuu Boicliee yuebHOE 3aBeleHHE, KOTOPOE NMPEROCTABIAET BO3MOXHOCTh
NIONYYHTh JOTIOJIHUTENbHOE 00pa3oBaHue Bo BceMupHoii ceTu. Web-caiit yHu -
BEPCHTETa HAaXONUTCH IO aApecy www.intuit.ru.

MBI pazbl, 4TO Bbl PEUIWIM PACLIHPUTH CBOU 3HAHHS B 001aCTH KOMIIBIO-
TePHBIX TeXHOJIOTHI. COBpEMEHHBII MUP — 3TO MUP KOMIIBIOTEPOB U UH(OP-
mMauun. KoMnbloTepHas MHHOAYCTPUS — CaMbld ObICTPOPACTYLLUMI CEKTOP 3KOHO-
MMKH, U €€ poCT OyIeT NpoaOJIXKAThCS elle 10aroe BpeMs. Bo BpeMeHa xecTkoi
KOHKYPEHLIMHM OT YPOBHS Pa3BUTUSI HH(MOPMAalIMOHHBIX TEXHOJIOTHH, BOCTHXE-
HUI HaYYHOI MBICJIH U NEPCTIEKTUBHBIX HHXEHEPHBIX PELUEHUI 3aBUCHT YCTIEX
HE TONBKO OTAEIBHBIX JIIOAEH U KOMITaHU I, HO U LIeJIBIX CTpaH. Bbl BoIOpaiu ca-
MO€ TIOAXOfsAIIEe BpeMSsl Il M3y4EHUS] KOMMBIOTEPHBIX AMcUUILIHH, [Tpodec-
CHOHaTBI B 00J1acTH MH(POPMALIMOHHBIX TEXHOMOTHH ceifyac BOCTpeGOBaHBI
Be3le: B HayKe, SKOHOMMKE, 00pa30BaHUM, MEAMLIMHE M APYTUX 06J1aCTsX, B ro-
CYIApCTBEHHBIX M YACTHBIX KOMIAHMSX, B POCCHH U 3a pyOexoM. AHalIM3 faH-
HBbIX, IPOTHO3bI, OPTaHU3aLIMS CBSI3U, CO3JaHUE MPOTPAMMHOIO 00ecneyeHus,
TIOCTPOEHHE MOENel NPOLIECCOB — BOT JAJIEKO He MOMHBIA CMUCOK obnacTeii
TIPUMEHEHMSI 3HAH U 11 KOMIBIOTEPHBIX CMIEIUATUCTOB.

OO6yueHHe B YHUBEPCUTETE BeAETCS MO COOCTBEHHBIM yYEOHBIM TJIaHaM,
pa3pabOTaHHBIM BeAYILIMMU POCCUMCKMMU CMIELIMAIMCTAMHU Ha OCHOBE MEXIY-
HaponHbIX 06pa3oBarenbHbix cTaHaaptoB Computer Curricula 2001 Computer
Science. M3yuaTh yueOHbIE KypChl MOXHO CaMOCTOSITENIBHO 10 YUeOHUKAM HIH
Ha caiite UHTepHET-YHUBEPCUTETA, 3aaHUS BBINOJHSIOTCSA TOJBKO Ha CaTe.
Jinsi oDyyeHUS HEOOXOAMMO 3aperMCTPUPOBAThCA Ha CaiiTe yHUBEPCUTETA.
YnoctoBepeHre 00 OKOHYaHUM Y4€OHOTrO Kypca WM CIeUHaTbHOCTH BhIIaeT-~
Csl TP YCJIOBHHU BBITIOJTHEHMS BCEX 3alaHUM K NEKLUMAM M YCIELHOM crayu
UTOTOBOTO 3K3aMEHa.

KHura, KOTOpYIO BbI IEpXUTE B PyKax, OUepeiHasi B MHOTOTOMHOM cepyu
«OcHOBBl HH(MOPMALIMOHHBIX TEXHOJIOTHIi», BBHINycKaeMoii WHTepHeT-
YauBepcutetoM WHpopMmauuoHHbix TexHonoruii. B atoii cepuum Oymyr
BbIMYILEHbI YYEOHMKHU MO BCEM 6a30BbIM 00JaCTIM 3HAHMH, CBSI3AHHBIM C
KOMIbIOTEPHBIMH JUCLIMIUTHHAMHU.

Hobpo noxanosath B WUHTepHeT-YHHUBepcuTeT MHOOpMaLMOHHBIX
TexHomoruit! '

Anaroanii Ilkpen
anatoli@shkred.ru



Npeaucnosue

B kypce mnpenctaBieHbl OCHOBHBIE MOHSITHS OMEPALtMOHHON CHUCTEMBI
Linux ¥ onucaHbl BaXHEHILIHe HaBLIKK paboThl B Hel. M3moXeHne conpoBoX-
naercs 6OJbIUUM KOJMUYECTBOM MPAKTUYECKUX MPUMEPOB. JJaHHBIHA Kypc MO-
XET paccMaTpUBaTbCs Kak yyeOHMK Ul CTYNEHTOB, HAUMHAIOLIMX 00yuyeHHe
MO CNELHATBHOCTSIM B 0061aCcTH MH(MOPMATUKU M elle He 3HakoMbix ¢ OC
Linux. OH COCTOUT U3 IBYX OCHOBHBIX YaCTEH.

B niepBoit YacTH BBOIASATCS OCHOBHBIE MOHSTHS U HABLIKH, HEOOXOIUMbIE
MOJIb30BaTeNO JUISl TOro, YTOoObl HayaTh T'paMOTHO pabortath B Linux. 3mech
paccMaTpUBAIOTCA: MOJIb30BAaTENU C TOYKH 3PEHUS CUCTEMbI, TOHATHUS TEPMU-
HaJia ¥ paboTHl ¢ KOMaHAHON CTpOKOM, YCTPOUCTBA (aitJIOBOIT CUCTEMBI U pa-
60Ta c Hell, npaBa 1ocTyna B Linux, BO3MOXHOCTH KOMaHIHOHU 0000UKH, TEK-
CTOBBIE PEAKTOPHI.

Btopast yacTh nocesillieHa TeM MOHSITUSIM M HABBIKaM, KOTOphIE TPe6yIoT-
cs1 i anMuHUCcTpUpoBaHusa OC Linux. Cioga BXOIUT 06CyXIEHHE 3TANOB 3a-
TPY3KHU CUCTEMBI, TEXHOJIOTHI paboThl ¢ BHELLUHUMH YCTPOHUCTBAMH, (haifyIoBbI-
MM CUCTEMAaMHU U CEThI0 B Linux, aAMUHUCTPUPOBAHUE CUCTEMBI TOCPEICTBOM
KOHGUTYPALIMOHHBIX (PaliIoB, yIIpaB/IeHUE NMaKeTaMU.

B 3aBepuiarolleii J1eKlMU Kypca aaetcsi 0630p UCTOpUM pa3BUTHUsA Linux.
3mech xXe nokKasaH COLMAJIbHBIA KOHTEKCT, CYIUECTBEHHBIN MUl IOHUMaHUs
OC Linux ¥ paGoTbl B Heif: co0OOILECTBO MOJb30BaTeel, JULIEH3UPOBaHUE
CBOOOMHOTO MporpaMMHOTro obecnieyeHus1, MecTo cBoboaHoro 1O Ha coBpe-
MEHHOM pbIHKe, TMCTPUOYTHUBHI Linux ¥ peuieHus Ha 6a3e Linux.

TeopeTuyeckoe HU3NOXEHUE MaTepHala MepeMexaeTcs NMPaKTUYECKUMH
MpUMepaMH: NMOKa3aHbl KOHKPETHbIE NeHCTBUS MOJb30BATE/sI U UX PE3YALTaT.
HauGonee 3¢ ¢eKTUBHBIA cocobd OCBOUTL MaTepUa Kypca — Mo XOny YTeHUs
JIEKLIH BBIMOJHATEL BCE TIPUMEPBI CaMOCTOSITENIbHO. [L1s1 3TOro Heo6xoauM 10-
CTYN K YCTAHOBJIEHHOMY OIUCTpUOYTUBY Linux. ITpuMepsl nogoOpaHbl ¢ TAKUM
pacyeToM, YTOOBI pe3y/bTaT ObUT ONMHAKOBBIM B JIIOG0OM COBpPEMEHHOM IHUC-
TpUOYTHBE.

B npumMepax nefcTByeT OMUH YCIOBHBIN MOJBL30BATE/b, PAaGOTAIOLINI «B
OIHOM Y TOM X€ MeCTe»: BCe CO3MaHHbIC UM (Daisibl COXPaHSIOTCS U UCTIONb3Y-
10TCS B Mocnenyolinx aekuusix. OH coBepliiaeT TUMUYHbIE OLLIMOKU WIH, Ha-
000pOT, IenaeT BCe MPaBUIIBLHO.

Ha3BaHus1 06bEKTOB CUCTEMBI (MMeEHa (DaiIoB, MPOTrpaMM M T. I1.), BCTpe-
4aolinuecs B TeKCTe, HabpaHbl MOHOLIMPUHHBIM LIPUPTOM, UX MOXHO B HEU3-
MEHHOM BUJI€ BBOAUTH B KAaYeCTBe KOMaH[ U T. 1. OAHaKo WHOT/Ia TaKHe CTPO-
KU JUIsl yIOOCTBa YTEHHUSI 3aKI10YEHBI B KABLIUYKY — B 3TOM Cllydyae BBOAUThH Ka-
BBIYKH HE HYKHO.
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JNexuma 1 CeaHc pabothbl B Linux

JNlexkuuna 1. Ceanc pabotbi B Linux

B aexuuu onncaH ceaHc paboThbl noJb3oBatens B Linux: ot perucTpauuu B
CHCTeMe 10 BbIX0a. PaccMOTpeHO NOHATHE NOJIb30BATEJIA ¢ TOYKH 3pEHHSA CHCTe-
Mbl, MpolEAYPA HIEHTH(HKALUMM 10/1b30BATE]s, 000CHOBAHA MHOTONO.b30Ba-
TeJIbCKAs MOZeJIb pa3rpaHHueHns 1ocTyna. [laorcs ocHoBbl padoTsl ¢ HHTEpdeii-
COM KOMAHHOH CTPOKH.

KmoueBbte ciaoBa: account, GID, UID, azMuHHUCTpaTOp, BUpTyajibHasi
KOHCOJIb, BXOJHOE MMsl, IpyIINa Nojab30BaTeNieil, rpyIrna 1o yMoaYaHHIo,
JIOMAalIHMIA KaTaJIor, 3arpy3Ka OornepallMOHHON CUCTEMBI, MAEHTH(HUKATOD
IpYIIbl, MICHTU(HUKATOP NOAB30BATENS, MAEHTU(DHUKALIUS, HMSI TT0JIB30~-
BaTessi, MMsI XOCTa, MHTEPIPETATOP KOMAHIHOH CTPOKM, KOMaHaHasi
0007104Ka, KOMaHIHAasi CTPOKA, MHOTOIOJIb30BaTENbCKAsi OTNEpallMOHHasH
cHCTeMa, OOBIYHBIH TTOB30BaTEb, MAPOJb, MEPCOHAIBHBINA KOMIMBIOTED,
MOJHOE HUMS, MpaBa AOCTyMNa, MpUIraallieHue KOMaHIHOM CTPOKHM, IpO-
LecC, NCeBA0NO0b30BaTENb, PETUCTPALIMA B CUCTEME, CEAHC pabOThI, CH-
CTEMHBIiA NO/Ib30BaTE b, TEKCTOBBIA PEXUM, yUeTHasl 3aMKCh, (aitaoBasi
cHCcTEMa, siIpo.

Monb3oBarenun cucremMol

IIpexne, yeM cucreMa GyIeT roToBa K padoTe ¢ MOJb30BATENEM, TIPOMC-
XOOMT Mpoueaypa 3arpy3ks cucteMbl. B mpoiiecce 3arpy3ku OyneT 3anyliieHa
OCHOBHas yNpasJAiollas porpaMMa (siipo), onpeaenaeHo 1 HHULHATU3UPO-
BaHO MMeIOLLEeC 000pyIOBaHHE, AKTUBM3UPOBAHBI CETEBBIE COEIMHEHMSI, 3a~
nylnieHbl CUCTEMHBIE CIyX0bl. B Linux Bo BpeMsi 3arpy3ku Ha 3KpaH BHIBOIAT-
¢Sl TMarHOCTMYECKME COODILEHHUS O NMPOUCXOASIIUX COOBITUSIX, U €CITU BCE B
NOpAAKE U HE BO3HUKJIO HUKAKHX OIIMOOK, 3arpy3Ka 3aBepILMTCS BIBOIOM Ha
3KpaH NnpuaileHus “1ogin: #. OHO MOXET BHIISAETb MO-Pa3HOMY, B 3aBH-
CUMOCTH OT HACTPOMKH CHCTEMbI. MOXET OTOOpaXaThCsl B KPaCHMBO 0GOpM-
JIEHHOM OKHE WIM B BHIE IIPOCTOM TEKCTOBOM CTPOKH BBEPXY 3KpaHa. DTo
MpUIJallleHHEe K PEerHCTPALHH B CHCTEME: CUCTEMA OXKMIACT, YTO B OTBET Ha 3TO
npuIalieHue Oyaer BBEI€HO BXOAHOE HMSA NO/1b30BaTe/IA, KOTOPbIit HAYMHAET
pabory. EcrecTBeHHO, MMEET CMBIC BBOAMTH TAKOE UMSI, KOTOPOE YK€ U3BECT-
HO CHCTeMe, YTOOB! OHA MOIJIA «y3HaTh», C KEM MPEACTOMT paboTaTh — BHIION-
HATbh KOMAaHIbl HEM3BECTHOTO MOJb30Bares Linux oTkaxkercs.
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Kypc OnepauyorHas cuctema Linux

MHorononb3oBartenbCKas Moaenb pa3rpaHuyeHus AocTyna

Ilpouenypa perucTpauuy B cucteMe aas Linux o613amensHa; pabotath B
CHCTEME, He 3apeTMCTPUPOBABIINCH MO TEM WJIW MHBIM HMEHEM IO0JIb30BaTe-
JISl, TIPOCTO Hego3moxcko™. J1s KaXIoro nojib30BaTesis olnpeneieHa cepa ero
MOJHOMOUYMI B CUCTEME: MPOTPAMMBbI, KOTOPbIE OH MOXET 3aMycKaTthb, (aiibl,
KOTOpbi€ OH UMEET MpPaBO MPOCMAaTpUBaTh, U3MEHATD, YIaNATh. [1pH MomnbITKe
cIeNaTh YTO-TO, BBIXOHSLICE 38 PAMKH MOJHOMOUYMA, MOJIb30BATE/b MOJYUYUT
cooO1eHHe 00 onoke. Takasi CTpOrocTh MOXET MOKa3aThCsl U3THLIHEHN, €CTH
MoJIb30BaTe/IM KOMIIbIOTEPA AOBEPSIIOT APYT APYTY, U OCOOEHHO €C/IM Y KOM-
MblOTEPA TOJbKO OAWH MOJb30BaTeNlb. DTa CUTYallUsl O4EHb pacpocTpaHeEHa B
HacTosilee BpeMsl, KOTIa CJIOBO «KOMITBIOTEpP» O3HayaeT B IMEpBYIO ouyepelb
«TepCOHANbHbII KOMMbIOTEP».

OnHaKo nepcoHAJIbHbIH KOMIIBIOTEP — JOBOJIbHO-TaKH MO3AHEE SIBICHHUE B
MMpE BBIUMCJIMTEAbHOI TEXHWKH, MOJYYMBIIEE IIMPOKOE pacrpoCcTpaHeHHe
TOJILKO B MOCJAeAHWE ABA AecATUNeTUsl. PaHbllle CIOBO «KOMIMbBIOTEP» ACCOLIMU-
MPOBAJIOCh C OTPOMHbLIM W IOPOTOCTOSIIUIKMM (3aHUMABILMM LeJIbIE€ 3a/1bl) BbI-
YUCJUTEBbHBIM LIEHTPOM, TIpeaAHa3HaYeHHbIM B [I€PBYIO Ouepeb 1Sl pelieHUS
pPAa3HOrO poja Hay4yHbIX 3amay. MallMHHOE BpeMsi TAKOTO LIEHTpa CTOMT OYeHb
HeIelleBO, U MPHU 3TOM €ro BO3MOXHOCTH HEOOXOAUMbl ONHOBPEMEHHO MHO-
THM COTPYAHHKAM, KOTOPbie MOTYT HUYEIO He 3HATh 0 paboTe Apyr apyra. Tpe-
OyeTcsl cleAUTb 3a TeM, YTOObl HE MPOM3OLILIO CAYyYalHOro BMellaTesbCTBa
MOJIb30BaTe el B UyXyi0 paboTy U NOBpeXIAEHUS AaHHbIX ((paiIoB), BLLIEAATh
KaXXIOMy MalllMHHOEe BpeMs (M0 BO3MOXHOCTH H30€XaB MPOCTaMBAaHMS) U
MPOCTPAHCTBO Ha AMCKE M NP 3TOM He JIOTNYCKAaTh 3aXBaTa BCEX PECYPCOB Ol -
HHM TMOJb30BaTeIEM M €ro 3aaadyeil, a paBHOMEPHO pacCrpeneisiTb pecypchl
Mexkay BceMU. [1isl Takoi CHCTEMBI MTPUHUMIIMAIbHO BaXKHO 3HAaTh, KOMY IIPH-
HaJjleXar 3alavyu U ¢paiiibl, TO3TOMY H BO3HHUKJIA HEOOXOAUMOCTh MpeaocTaB-
JISTh JOCTYT K pecypcaM CUCTEMBI TOJIbKO IOCTIe TOro, Kak MoJb30BaTellb 3ape-
aucmpupyemcs ¢ cucmeme 1oJ TeEM UM MHBIM UMEHEM.

Takas Momenb Oblja peaiIi30BaHa B MHOTOMNOJIb30BATEILCKOM OnepauuoH-~
Hoii cncreme UNIX. MMeHHO oT Hee Linux — TakxXe MHOIOMOJ1b30BaTe1bCKast
cUCTeMa — yHacjeaoBasia MPpUHUMIIBI paboThl ¢ MoJb3oBaTeassMu. Ho 310 He
MPOCTO IaHb TPAAMLMH WU CTPEMIEHUE K YHUBEPCAIbBHOCTH: MHOTOMOJIb30-
BaTeJIbCKash MOJEb MO3BOJSIET PEIIUTh PsiA 3a1a4, BECbMa aKTyaJIbHBIX U 111
COBPEMEHHBIX MEPCOHATbHBIX KOMIMbIOTEPOB, U IJIS1 CEPBEPOB, paboTaIOLLMUX B
JIOKAJIbHBIX U IJ100ANIbHBIX CETSIX, M BOOOIIE B JIIOOBIX CUCTEMAX, ONHOBPEMEH -
HO BBHITIOJIHSIOLLMX pa3ibie 33a4H, 32 KOTOPbIE OTBEYAIOT pasHsie JIOAM.

* BMecTO (hOPMabHOTO «3apErMCTPUPOBATLCS B CUCTEME» OGBIYHO MCIOJIb3YIOT BbipaXeHHe
«BOWTH B cUcTeMY». OriepaliMOHHasi CUCTEMA TPEACTABAsIETCS YeM-TO BPOAe 3aMKHYTOIO 1oMe~
LIeHUsl, BHYTPU KOTOPOTO MOXHO 0OKa3aThCsl, TONBLKO YCIHEIUIHO MPOHUKHYB 4epe3 «IBepb» —
Npoias Npoueaypy perucTpaLuu.
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JNlexums 1 CeaHc pabotbl 8 Linux

KoMIbloTep — 3TO BCero JUIIbL HHCTPYMEHT LS pellleHUs pa3Horo poaa
TIPUKJIAOHBIX 3aay: OT Habopa M paclieyaTblBaHUSl TEKCTA 0O BBIUMCIEHMH.
CN0XHOCTb COCTOMT B TOM, UTO 151 U3MEHEH U] 3TOTO UHCTPYMEHTA U L1 pa-
OOTHl C €ro MOMOILUBIO MCIONbL3YIOTCS OOHU U Te Xe OlNepallMu: W3MeHeHUe
(aitioB M BbIMOJHEHHUE NporpaMM. Tlonyyaercs, 4To, €Ciav He coboaaTh oc-
TOPOXHOCTB, MOOOUYHBIM Pe3yJLTaTOM pabOThl MOXKET CTaTh BBIXOI CUCTEMbI U3
crpos. TloaToMy mepBoouepenHas 3amaya I CUCTeM J00oro Macmtaba —
pa3enaTh MOBCeAHEBHYIO pabOTy U M3MEHEeHMe caMoi CUCTeMbl. B MHoro-
TI0JIb30BaTeIbCKOMH MOIEIH 3Ta 3a1a4a pelliaeTcsa OueHb IPOCTO: pa3esaioTcs
«00blYHBIE» MONBL3IOBATENH U aIAMHHMCTpaTop(nl). B moiHoMouus oOblYHOTO
M0/Ib30BaTENS BXOAUT BCE HEOOXOMMMOE 1151 BLINOJIHEHUS NIPUKJIAIHBIX 3a1ayY,
IONPOCTY TOBOPSl, 11 pabOThl, OHAKO €MY 3aMpeLIeHO BLIMOJHSITL IEHCTBUS,
H3MEHAIoUIHe caMy CUCTeMY. TaKMM 00pa3oM MOXHO M30exaTh MOBPeXAeHHs
CHCTEMBI B pe3yJbTaTe OIIMOKW MOJIb30BaTeNsl (HaXadl He Ty KHOMKY) WIH
omubKM B IIporpaMme, WW Jaxe IO 3710MY YMBICTY (HallpUMep, BpeAUTeb-
CKOI1 mporpaMMoii-BupycoM). ITonHOMOUHS aTMMHUCTpaTOpa OOLIYHO HE Or-
paHHYEHBI.

Jnsa nepcoHaJbHOTO KOMITbIOTEPA, C KOTOPBIM paBoTaloT HECKOJIBKO ue-
JIOBEK, BaXHO 0DOecrneyuTh KaXIOMy MOJIb30BATENI0 HE3AaBUCUMYIO pabouyio
cpeny. DTO CHUXAET BepOSITHOCTD C1y4aHHOTO MOBPEXAEHHUS YYXKUX NaHHbIX, a
TaKXXe MO3BOJISIeT KaXA0MY I0JIb30BaTE0 HACTPOUTDL BHEIHUI BUA pabouei
cpelbl IO CBOEMY BKYCY M, HalilpuMep, COXPAaHUTb pacIosiOoXeHHEe OTKPHITHIX
OKOH MeXIly ceaHcaMM paboThl. DTa 3aaya OYeBUIHBIM 06pa3oM peLiaercs B
MHOTOII0JIb30BaTENbLCKOM MOIE/IM: OPTaHU3YeTCS AOMAHAHA KaTanor, rie Xxpa-
HATCS JaHHbIE MOJIb30BaTeJisl, HACTPOHKH BHEIIHEro BUJa W MOBEAEHMS €ro
CUCTEMBI U T. M., a JOCTYI OCTaJbHbLIX MOJb30BaTeNel K 3TOMY KaTajory orpa-
HHUYMBAETCH.

Eciu KoMnbloTep MOAKIIOUEH K MOOAJbHOM WIH JIOKAJILHOU ceTH, TO
BIOJIHE BEpPOSITHO, YTO KAKYIO-TO YaCTh XPAHSILUMXCS Ha HEM pecypCcoB UMEET
CMBIC] cAenaTh NyOJMYHON U JOCTYNHOH No ceTH. M HalpoTUB, YacTb JaHHbIX,
CKopee BCero, AesaTh MyOJUYHBIMU He clieayeT (HalpuMep, JMUYHYIO epenuc-
Ky). OrpaHUYMB JOCTYI MTOJ1b30BaTeieil K MepCOHaJbHBIM JaHHbIM IPYT Apyra,
Mbl PELLIMM M 3Ty 3a1ayvy. _

HMMeHHo Gnarogaps ruGKOCTH MHOTOMOJIL30BaTEbCKOM MOMeJIH pa3rpa-
HMUYEHHS 0CTYIa OHAa MCII0JIb3yeTCsl CETOIHS He TOJbKO Ha cepBepax, HO M Ha
JOMaIIHUX MepCOHaJbHbIX KOMIIbIOTEpax. B caMoOM mpocToM BapuaHTe — 1is
NepCcOHAJBHOTO KOMITbIOTEPA, HA KOTOPOM paboTaeT TOJILKO OAUH YeJIOBEK —
3Ta MOIIeJb CBOAUTCS K ABYM I0JIb30BaTeNisIM: OObIYHOMY IMOJIb30BATENIO IS
MOBCEAHEBHOI paboOThl MU aIMMHUCTPATOPY — 11 HACTPOMKH, OOHOBNEHMS,
JONOJIHEHUS CUCTEMbI U MCIIpaBJieHUs Henojagok. Ho gaxe B TaKOM CoOKpa-
LIEHHOM BapUaHTe 3TO JA€T UEeJbii psal MPEeUMYLIECTB.
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Kypc OnepauuoHHas cuctema Linux

Y4yeTHble 3anucun

KoHeyHo, cucTeMa MOXET ObITh «3HAKOMAa» C YEJJOBEKOM TOJILKO B Nepe-
HOCHOM CMBICJIE: B HER JOJIKHA XPAaHUTLCA 3aMUCh O TIOJIB30BATENIE ¢ TAKUM
HMEHEM U O CBS3aHHOW ¢ HUM CHCTEMHOM MH@OpPMAaLMH — YYeTHAS 3aIHCh.
AHIIUHACKHI 3KBUBAJIEHT TEPMHHA YYeTHas 3alucCh — account, «cyeT». MMeH-
HO C YYETHBIMH 3allUCSAMH, a He C CAMHUMH TI0JIb30BATENAMH, U pabOTaET CUC-
TeMa. B e CTBUTEIBHOCTH, COOTHOLIIEHHUE YYETHBIX 3aNIUCEN K MO/Ib30BaTeei
B Linux oObIYHO HE ABJISAETCS ONHO3HAYHBIM: HECKOJBKO YEJIOBEK MOIYT MC-
MOJIb30BAaTh OHY YYETHYIO 3alIUCh — CUCTEMA HE MOXET UX pa3uuuTh. U B TO
e BpeMs B Linux MMeIoTCs1 y4eTHbIE 3aMTUCH [UIS CHCTEMHBIX M0JIb30BaTE e,
OT UMEHM KOTOPhIX pabOTAIOT HEKOTOPbIE TIPOrPAMMBI, HO HE JIIOIH.

yyeTHad 3anuch, account

OOBbeKT CUCTEMBI, TIPH TTOMOILHY KoToporo Linux Bener yyeT paGoThl
MOJb30BaTeNIsl B CHCTEME. YYeTHasl 3aluch CONEPXMT NaHHBIE O
MoJib30BaTesie, HeOOXOAMMEIE [UISI PETUCTPALMU B CUCTEME U Jajlb-
Heluei paboThl ¢ HE.

YyeTHbIe 3aTHCH MOTYT OBITh CO31aHBI BO BPEMST YCTAHOBKHM CUCTEMBI WJTH
nocne yctaHoBKHU. [Togpo6HO rpolenypa co3qaHUs y4eTHBIX 3anuceii (1odas-
JIeHUs1 TIoJb30BaTeieii) ornucaHa B JIeKuuu 12. ‘

InaBHOe 1S YenoBeka B YYETHOM 3allMCU — €€ Ha3BaHWE, BXOAHOE HMs
nojan3oBarens. UMeHHO 0 HEM CTipalllMBaeT CUCTEMa, KOrna BBIBOAUT IPHIJia-
weHue “1login: “. [IoMMMO BXOOHOTO KMEHH B YYE€THOI 3aMMCH COIEPXKATCA
HEKOTOpbIe CBEIEHHUS O I0JIb30BaTesie, HEOOXOMMMBblE CHCTEME LIS pabOThI €
HUM. Huxe npyvBeaeH CIMCOK 3TUX CBEACHHUH.

BXOJHOE nMs, login name
Ha3BaHue y4eTHOI 3anKUCH M101b30BaTe s, KOTOPOE HY>KHO BBOIMTD
TIPU PETUCTPALIMU B CHUCTEME.

Hnenrndpukarop nonb3osarens

Linux cBsI3bIBaeT BXOAHOE UMA C HIeHTH(HHKATOPOM NOJIL30BATENS B CHCTE-
Me — UID (User ID). UID — 3T0 MoJOXUTENbHOE LENT0€ YUCIIO, [0 KOTOPOMY
CHCTEMA U OTCJIeXMBaeT rnosib3oBaTeneit*. OObIYHO 3TO YMCIO BEIOUpaETCst aB-
TOMATHYECKH NPHU PEruCcTpallii YUeTHOM 3alUCH, OIHAKO OHO HE MOXET ObITh
NMpou3BOJLHEIM. B Linux eCTh HEKOTOpBIE COMIalIeHUsI OTHOCUTENBHO TOrO,

* 7O MOXET 0Ka3aThCsl BaXHbIM, HallpUMep, B TAKOW CUTYALIMH: YYETHYIO 3aNTUCh NOIb30BaTE~
A5t C UMEHEM test YAIUIN U3 CUCTEMbI, a TOTOM 106aBHIM CHOBA. OHAKO C TOYKH 3PEHHUS CU-
CTEMbI 3TO YXe€ APYroi nosib30BaTe.b, NOTOMY 4TO Yy Hero apyroit UID.
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Nexuma 1 CeaHc paborht B Linux

KakKMM THIaM MOJIb30BaTeJICii MOTYT ObITh BhlAaHbl HAEHTHGhHKATOPHI U3 TOrO
WY WHOTrO nHana3oHa. B yactHoctH, UID ot “0” mo “100” 3ape3epBHpOBa-
HbI U1 TICEBIONO0/IL30BaTEIeH*,

naenTudukarop noJn3osareins, UID

YHUKaNbHOE YHCIIO, OJHO3HAYHO HIEHTHMHUHUPYIOUIEE YYETHYI
3anuch nosin3oBarens B Linux. TakuM yKcioM cHaOXeHsbl BCe Mpo~
tecenl Linux ¥ Bce 001beKTHI (haiinoBoii cucremul. Mcnionsayercst nist
NMEPCOHAIBHOTO YYeTa e HCTBU I OIL30BaTes U ONpeieicHHs paB
JI0CTYNA K APYTHM OOBEKTaM CUCTEMBI.

HpeHTugukarop rpynnsi

KpoMe HMAEHTH(HHUKALIMOHHOTO HOMEpa IOJIB30BaTeIsl, C YYETHOMH 3amH-
CbiO CBsI3aH HAeHTHMKaTop rpynnbl. [pymisl nosb3oBaTelieil IpHUMEHSIOTCS TS
OpraHH3alUK JOCTYTIa HECKOJIbKUX TIOJIb30BATeJIeH K HEKOTOPBIM pecypcaM. Y
TPYIHIbI, TaK X€, KaK H Y TOJIb30BaTeIsl, €CTh HMSI ¥ MIIEHTH(UKAUHOHHBIH HO-
mep ~ GID (Group ID). B Linux nosb3oBaTesb J0JIXEH MPHHALIEXATh KaK MH-
HUMYM K ONIHOI IpyIINe — rpyine no ymoyuanuio. [1py co3gaHuu yueTHOH 3amnu -
CH T10JIb30BaTeIst 0OLIYHO CO3aETCs ¥ TPYINA, HMsI KOTOPO#H COBIANaeT C BXOJ-
HBIM MMeHeM**, HMMEHHO 3Ta rpynna OyaeT MCIOJb30BaThCA KakK rpyrnna Mo
YMOMYAHHIO ISl JAaHHOTO NoJib30Bateis. [1onb30BaTe/b MOXET BXOAHTH bosee
YyeM B OJIHY IPYIIY, HO B YYETHOM 3aMMMCH YKa3biBaeTCsi TOJILKO HOMED IPYIITb
TI0 YMOJIYaHHIO.

MonHoe nmna

TTOMHMO BXOJAHOIO HMEHH B YUYCTHOM 3alIHCH COLEDXUTCH H MOJHOE HMS
(MMst ¥ haMIINA) KUCIOMb3YIOIIEr0 JaHHYIO YYETHYIO 3amuch yejiopeka. Ko-
HEYHo, N0JIb30BAaTeIb MOXET YKa3aTh YTO YTOAHO B KaY€CTBE CBOEI0 MMEHH M
damunuu. ITonHoe UMsI HeOBXOAMMO HE CTOJILKO CHCTEME, CKOJIBKO JIIOAAM —
4TOOLI HMETH BO3MOXHOCTD OIpee/IMTh, KOMY MTPUHAUIEXHUT yYeTHAs 3allUCh.

Adomawnnii karanor

®daiinbl Bcex noJib3oBateneit B Linux XxpaHsTCsi pa3aenbHO, Y KaXao0ro
NoNb30BATEsl €CTh COOCTBEHHbBIN JOMAMIHMIA KATAN0r, B KOTOPDOM OH MOXET
XPaHWTb CBOM JaHHBbIe. JIOCTYN NPYTHX NMOJb30BaTeNei K JOMalHEMY KaTano-
Ty NOJIb30BaTE st MOXeT ObITh orpaHHueH. MHdopmalus o joMauiHeM KaTano-
re o6s3aTeIbHO NOJKHA IPHCYTCTBOBaTh B YYeTHOM 3amucH, NMOTOMY 4TO

* O0biyHO Linux BblaaeT HopManbHbIM nonb3oBatesM UID, HauuHas ¢ “S00” uan “1000°,
** Kak npaBuno, yncneHHoe 3HaueHue GID B 3ToM cnyyae coBnagaer co 3HayeHnem UID.
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Kypc OnepauunoHHan cuctema Linux

HUMCHHO C HEro Ha4ivHacr pa60Ty MOoJIb30BaTEb, 3aperMCTpnpOBaanﬁc;1 B
CHUCTEME,

Komananas obosoyka

KaxnoMmy noJib30oBaTe/i0 Hy>KHO MPeAOCTaBUTh CNIOCO0 B3aMMOAEHCTBUA
C CHCTEMOIA: Nepeaaya e KOMaH U MoJIyueHHe OT Hee OTBeTOB. st 3Toil Lenu
CJIYXHT CIleliHaiibHasi [IporpaMMa — KOMaHaHas 000J04Ka (M1 HHTEPHPEeTaTop
KoMaHanoii cTpokn). OHa Ho/LKHa OBbITh 3aMylleHa U1 KaXIOoro MoJjib30BaTes,
KOTOpHIA 3aperucTpupoBaicsi B cucreMe. flockonbKy B Linux AOCTYNMHO He-
CKOJIBKO pa3HbIX MHTEPIETATOPOB KOMaHAHOM CTPOKH, B YUYETHOM 3aIHUCH yKa-
3aHO, KaKOH M3 HHUX HYXHO 3alyCTWTh JUIS JaHHOro nosb3oBartens. Ecnu cre-
LIMAJIBHO HE YKa3biBaTb KOMAHAHYIO 000JI0UKY MPH CO3IaHNUM YYETHOM 3aMHUCH,
OHa OyzeT Ha3HayeHa M0 YMOJYaHMI0, BEpOsITHEE BCero 310 OyaeT bash.

HHTEPNPETATOP KOMAHIHOH CTPOKH, KOMAH/IHbIH HHTEPNIPETATOP,
KOMaHIHASA 000104Ka, 00010UKA

ITporpaMMa, ucronb3yeMasi B Linux JUisi opraHyM3auuy «avaaora»
yeoBeKa U cucTeMbl. KOMaHAHBIA MHTEPIIPETATOP UMEET TPH OC-
HOBHBIX HIocTacH: (1) peAakTop M aHANU3aTOp KOMaHA B KOMAH/-
HO# cTpoke, (2) BEICOKOYPOBHEBBIH CHCTEMHO-OPHEHTHUPOBAHHbIH
A3bIK MPOrpaMMMUPOBaHMsl, (3) cpeaCTBO OpraHU3alLMHy B3aUMOAEI-
CTBMSI KOMaHA APYT C APYI'OM H C CHCTEMOM.

MonsiTue «<apMUHUCTPaTOP»

B Linux ecTb TOJIbKO OJMH I0Jb30BaTe/b, HOTHOMOYHUSI KOTOPOIO B CUC-
TeMe NMPUHLUNMUAIBHO OT/IMYAIOTCS OT MOJHOMOYMI OCTalbHBIX M0JIb30BaTe-
JIel — 3TO NMOJIb30BaTe b ¢ UACHTU(PHKATOpOM “ (7. OOBIYHO Y4YEeTHasl 3aMHUCh
noss3oBatenst ¢ UID=0 Ha3biBaeTcs root (aHr., «KopeHb»). [loab3oBatens
root — 3TO «aIMHHHUCTPATOpP» CUCTEMBI Linux, y4eTHasl 3amHMCh IUIsl root
00s13aTeJILHO MPHUCYTCTBYET B J1I00O# cucTeMe Linux, 1axe ecly B Hell HET HU-
KaKHX IPYryx y4eTHbIX 3anuceit. [loab3osarenio ¢ TakuM UID pa3spellieHO BHI-
MOJIHATD 106bte NEUCTBUS B CUCTEME, a 3HAYMUT, Jtobast olMbKa UM Hemnpa-
BWJIbHOE JEeWCTBUE MOXET MOBPEAUTh CUCTEMY, YHHUUTOXHUTDb AaHHBIE U TIpHBeE-
CTH K IPYI'MM MeYaIbHBIM TocaeAcTBUSIM. [ToaToMy kameeopuyecku He peko-
MEHIYETCS pPEerMCTPUPOBAThHCA B CHCTEME MO UMEHEM root Ui MOBCEIHEB-
HO#1 paboThl. PaboTtarh B root cieayer TOJbKO TOrAa, Koraa 310 AeACTBUTENb-
HO HeOOXOAMMO: TIPH HACTPOIKe ¥ OOHOBJIEHUH CUCTEMBI WJIM BOCCTAHOBJIE-
HHUH Tioctie cboeB.

HMeHHO root 06nasaeT A0CTaTOYHBIMHU MMOJHOMOYMSIMM U1 CO3JIaHHUS
HOBBIX YYETHBIX 3aMHUCEM.
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Nekuns 1 ) ) CeaHc paboTthbl B Linux

Perncrpauyua B cucteme

BepHeMmcs Temepb K Hamlei 3arpy>k€HHOH OMNMEPAaLMOHHON cHUCTeMe
Linux, KoTopas Mo-NpeXHeMy OXUaaeT OTBETa Ha CBOE MNpUIJNAlIEeHHE
“login:”. EciM cucTeMa HacTpoeHa TaKUM 0Opa3oM, 4TO 3TO NMpUIallieHue
odopMJIeHO B BUZle TpaMUECKOTO OKHA B LIEHTpe 3KpaHa, clieAyeT HaXaTh
KOMOMHaAUMIO KJnaBHil Ctrl+Alt+F1 — MpoM30HaeT nepexkioyeHHe BUAeO~
pexXMMa M Ha 3KpaHe Ha 4YepHOM (oHe MOSBUTCS MPUMEPHO CIEOYIOLIWI
TEKCT:

Welcome to Some Linux / ttyl

localhost login:
Ilpumep 1.1. HayanbHoe npuriaiieHre K perucTpaluu

Mbl nepexIIoYMINCE B TaK HA3bIBAEMBIH TEKCTOBbIH PEXHM, B KOTOPOM
HaM HelOCTYTHBI BO3MOXHOCTH rpadryecKux MUHTEP(EHCOB: pUCOBAaHUE OKOH
NMPOU3BOIBHON (POPMBI M pa3Mepa, MOUIEPXKKa MULJIMOHOB 1LIBETOB, OTPUCOB-
Ka M306paxxeHuid. Bce BO3MOXHOCTU TEKCTOBOTO PeXHUMa OrpaHUYEHBI Habo-
POM TEKCTOBBIX U MNceBAOTpadMueCKUX CUMBOJIOB U HECKOIBKUMH AECSITKaMH
6a30BbIX UBeTOB. OnHako B Linux B TEKCTOBOM peXHMe MOXHO BBIMOJHSITh
MPaKTHYECKH J100bIE AEHCTBUSA B CUCTEME (KPOME TeX, KOTOpPhie TpeOYIOT He-
MOCPEACTBEHHOTO npocmompa n3obpaxeHnit). TekcToBeiid pexxuMm B Linux —
3TO MOJHOMYHKUMOHAJIBHBIA CMOCOO YyNpaBieHUs] CUCTEMON. B pa3nuyHbIX
peanun3aumsix Linux pabota B rpapMyecKoM peXMMe MOXET BBIIJISAETb IMO-
pasHoMy*, Bosee Toro, rpapuyecKui pexXuM MOXeT ObITh AaXe HedOCTYIeH
Mocje YCTAHOBKHM CUCTEMBI 6e3 crieuMalbHOM HacTpoMKU. TeKCTOBBIN Xe pe-
KMM JOCTYIeH B J11000# peanu3aumy Linux U Bceraa BhIMASAWT NMPAaKTHYECKH
onnHakoBo. MMeHHO no3aToMy BCce AalibHeHIne MPpUMepbl U YIIpaXKHeHHS Mbl
OyneM paccMaTpUBaTh U BBITIONHSIT B TEKCTOBOM PEXHME, BOBMOXHOCTEH KO-
TOpOro OYIeT JOCTATOYHO [U1S1 OCBOEHUSI U3JlaraeéMoro B Kypce Matepuvala.

[lepsas cTpoka B MpUMepe — 3TO MPOCTO MpHUIAlleHUE, OHA HOCUT MH-
dopMauHoHHBbIH xapakTep. CylllecTByeT OYeHb MHOIO Pa3JIMYHbIX pealTu3aluni
Linux (Ha3bIBaeMbIx AUCTPMOYTMBAMM, OHU OyayT 06CYyXKAaThCsl B J€KUMHM 18),
Y B KaXIOM M3 HUX NPHUHAT CBOM hopMaT rnepBoi CTPOKU MpPUIJIALIEHHUS, XOTs
MOYTH HaBepHsiKa TaM OyleT yka3aHo, ¢ Kakoil HMeHHo Bepcuelt Linux nosb-
30BaTesb UMeeT es0, U, BO3MOXHO, OyIyT MPUCYTCTBOBATH €llle HEKOTOpbIe
napametpsl. B Halinx npuMepax Mbl 6yneM UCMOJIb30BaTh YCIOBHYIO peajiu3a-
uuio Linux — «Some Linux».

* PazHooGpa3zue rpacduyeckux uHTepdeiicoB Linux ropasno Bbilue, 4eM, Hanpumep, B Windows,
NMO3TOMY COCTaBUTb y4eOHbIA KypC, HE OPMEHTHUPYACH CREUMAJbHO Ha Ty MM MHYIO Bepcylo,
NMPOCTO HEBO3MOXHO.

17



Kypc OnepauuoHHas cuctema Linux

Btopas cTpoka HauMHaeTcsl ¢ HMeHH X0CTa — COOCTBEHHOTO UMEHHM CHUCTe-
Mbl, YCTAHOBJIEHHOW Ha NaHHOM KOMIIbIOTEPE. 3TO UMSs CYLIECTBEHHO B TOM
cllyyae, eCJIM KOMITbIOTED MOAKJHOYEH K JIOKAIbHON UK 17106aN1bHOM ceTH, ecln
XK€ OH HU € KeM OoJiee He CBsI3aH, OHO MOXET ObITh JIIOObIM. OOLIYHO UMS XOCTa
onpeJesieTcsl yXe MpY YyCTaHOBKE CUCTEMbBI, OTHAKO B HALIIEM CJTy4yae UCTTIONB3Y-
€TCS BapMaHT MO YMOMYaHHMI0 — “localhost”. 3aKaHYMBAETCs 3Ta CTPOKa
COBCTBEHHO NMPUTJIAILIEHUEM K PETUCTPAallMK B CUCTEME — CJIOBOM “login: ”.

Tenepb NOHSITHO, YTO B OTBET Ha JAHHOE MMPUTJIAILIEHUE Mbl IOJKHBI BBE-
CTH BXOIHO€ MM, [IJIs1 KOTOPOTO €CTh COOTBETCTBYIOLIIAsT Y4€THAS 3AMMCh B CHC-
TeMe. B nmpaBUNBHO yCTAaHOBJIEHHOU ornepauMOHHON cucTteMe Linux ponxHa
CyILLeCTBOBAaTh KAK MUMHUMYM OJIHA y4YE€THas1 3aMUCh JJis1 00BIMHOrO N0JIb30BATE-
an. Bo Bcex nanpHeilnux npuMepax y Hac 6yner yyactBoBaTh Medonuit Ka-
LIWH, BlajeNel] YUeTHOU 3anucu “methody” B cucTeMe «Some Linux». Bbi
MOX€ETe MOoJb30BATLCS ISl BBITIOJIHEHUs IPUMEPOB 1060 y4eTHOH 3aIHChIO,
KOTOpasi co3naHa B Bauieit cucteMe (€CTeCTBEHHO, KPOMe root).

HTtax, Medonuit BBOIUT CBOE BXOIHOE HMsl B OTBET HAa MPUIIALLIEHHE CH~
CTEMB:

Welcome to Some Linux / ttyl
localhost login: Methody
Password:

Login incorrect

login:
IIpumep 1.2. PerucTtpaumsi B cCHCTEME

B oTBeT Ha 3To cUcTeMa 3amnpalluBaeT naponb. [Tapons Medoausa HaMm He-
HM3BECTEH, MOCKOJIBKY OH €ro HUKOMY He roBopuT. Korna Medonuit BBoaun csoit
Maposb, Ha 3KpaHe MOHUTOPA OH He oToOpaxancs (3To caenaHo, YTodbl Naposib
HeNb3s1 ObUTO OACMOTPETD), OnHaKo Medoauit TouHOo 3HaeT, YTO He caena ore-
yaTku. TeM He MeHee, CUCTEMA OTKa3aja eMYy B perMcTpaliiu, BbIIAB COODILIEHHE
00 ommbke (“Login incorrect”). Ecau Xe BHUMATENbHO MOCMOTPETDL Ha
BBEJEHHOE MMSI ITOJIb30BATENS, MOXHO 3aMETHTh, YTO OHO HAYMHAETCH C 3ar/aB-
HO¥ OYKBBI, B TO BPEMsI KaK Yu€THas 3aITUch Ha3biBaeTcs “methody”. Linux Bce-
roa OefaeT paxiMyve MeXIy 3arMaBHbIMA M CTPOYHBIMH OYKBaMH, MO3TOMY
“Methody ” Wisl Hero — yxe apyroe umsi. Teriepb Medonuit NOBTOPUT MOMNBITKY:

login: methody
Pasoword:

[methody@localhost methody)$

IIpumep 1.3. Ycneunasi perucTpauusi B cUCTEMe
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Nekumnn 1 CeaHc paboTbt B Linux

Ha 3ToT pa3 perucrpauus npouuia ycreuiHo, 0 Y4eM CBUIETENbCTBYET MO~
CJIETHSIS CTPOKA NMpUMEPA — HPHLAAeHHe KOMAHAHO# cTpoku. [1purnauieHue —
3TO MOJCKA3Ka, BbIBOAUMAsi KOMaHIHOW 000JI0YKOH U CBUAETENbCTBYIOLIAS O
TOM, YTO CHCTEMa rOTOBa MPUHUMaTh KOMaHIbl Mojb3oBatesi. [lpurnaienue
MOXET ObITh 0POpMJIEHO O-pa3HOMY, DoJiee TOro, MoJb30BaTe/lb MOXET caM
YIIpaB/siTh BUAOM MpHIJallieHus (moapobHee 3T0 OYAET paCCMOTPEHO B JieK-
1K 7), HO MOYTH HaBEPHSKa B MPUIJIAUIEHUH COAEPXKATCS BXOIHOE HMA U HMA
X0CTa — B HalleM NMpUMepe 3To “methody” U “1ocalhost” COOTBETCTBEH-
HO. 3aKaH4YMBaeTCA MPUIJaLIeHHe yallle BCero CHMBOJIOM “ $”, 3TO KOMAHAHAA
CTPOKa, B KOTOPOH OyIyT 0TOOpaxaThCsl BCe BBEAEHHbIE MOJb30BATEIEM C KJla-
BHATYpbl KOMaHIbl, a MPU HAaXaTUM Ha KJaBuluy Enter conepxXumMoe KOMaHI-
HOM CTPOKH OyAeT nepefaHo U1l UCTIOJHEHUS CUCTEME.

Upentndukaumnsa (authentication)

Korga cucteMa BbIBOIMT HAa 3KpaH TpUIJAlLiEHUE KOMaHIHOW CTPOKH
noc/ie NMpaBUJIbHOTO BBEAEHHUS] KMEHH MOb30BaTe/Isl M MapoJis, 3TO O3HAYAaET,
yTO TIpoM3OlLa MAeHTH(HKALMA noan3osatens (authentication, «mposepka
NOATMHHOCTH»). [1apoab MOXET MOKa3aTbCsl U3JTULIHE CJIOXHBIM, HO Y CHCTe-
Mbl HET IpYyroro crnocota yIoCTOBEPMUTLCS, YTO 3a MOHMTOPOM HaXOAMTCS
MMEHHO TOT YeJIOBeK, KOTOPLIi HMEET MpaBo HA UCIMOJb30BaHUE JaHHOM y4eT-
HO#t 3aMnM1cCH.

KoHeuHo, npolieaypa uaeHTU(DUKALMKY UMEET OUYEBUIIHOE 3HAUEHHE JUIsl
CHCTEM, K KOTOPhIM HMEIOT HEMOCPEACTBEHHBIA WIH CETEBOM NOCTYTI MHOTHE
He cBsI3aHHbIe APYT ¢ APYroM nosb3osateiu. [pouenypa uaeHTUhUKALIMK ra-
PaHTUPYET, YTO K TAKOH CUCTEME He MOJYUYMT HOCTYN CIAYHalHBINA YeJoBeK, He
MMEIOILMI TIpaBa MCITOJIb30BaTh €€ PeCcypchbl M XpaHsALLyiocs B Hel MHdopma-
0. OTHOBpPEMEHHO OHa JaeT ONnpeAee HHYIO rapaHTHIO 3aLliMThI OT 3JI0HaMe~
PEHHOTO BMellaTeNbCTBA: JaXe €CAW HaBPEeIHUTh MOMbITAETCS TMOJb30BaTE/b,
MMEIOILIMI YUETHYIO 3aIMHCh, €r0 IeHCTBUS OYAYT 3aperucTpUpPOBaHbl B CUCTEME
(rocKoNbKY CUCTEME BCeraa M3BeCTHO, OT MME@HHU KaKOM yyeTHOMH 3armucH Bbl-
NOJHSAIOTCS T€ WIKM HHbIE NEACTBUSA ), U 3710YMbILIUIEHHUKA MOXHO OyIeT HaliTH.

s TeX nmonb3oBaTesieil, KOTOPbIM NMpolienypa HAEHTUHUKALUU KaXKETCS
YTOMUTEJIBHOH M Heobs3aresibHON (HanmpuMep, eMIMHCTBEHHBIM MOJb30Bare-
JISIM TIEPCOHATIbHBIX KOMITBIOTEPOB), CYLLIECTBYET BO3MOXHOCTb MOJYYHUTh 10~
CTYTI K CUCTEME, MUHYS TIpoLienypy uieHTUduKauuu. [ 3Toro npuMeHseTcs
nporpaMMa autologin. OHa MpeAocTaBisieT AOCTYN K paboTe ¢ rpadryec-
KuM HHTepdeiicoM cpa3y nocjie 3arpy3Kd CUCTEMbI, HE 3ampauivBasi MMs
NoJib30BaTeNsl U Mapoib. B MeHCTBUTENBHOCTH, autologin 3amycKaer BCe
TIporpaMMbl OT UMeHHW OJHOTO MOJb30BaTeIs1, 3aPETUCTPUPOBAHHOIO B CUCTE~
me. Hanmpumep, Medonuii Mor Obl UCNONL30BaTh CBOIO YUETHYIO 3aNUCh
methody mnsi aBTOMaTHYECKOTO Bxola B cucteMmy. OHAKO y 3TOTO MOAXona
€CTb CBOM MMHYCHI:



Kypc OnepaunoHHas cuctema Linux

¢ HeB0o3MOXHO OnpeaenuTb, KTO, YTO U KOTAa [I€JIajl B CUCTEME, MOTOMY
YTO BCE peajibHbIE MOJbL30BaTENU PabOTAIOT C ONHOW YYETHOM 3aMuChlo,
TO €CTb C TOUKH 3pEHHUS CUCTEMbI BCE OHU — OAMH M TOT Xe€ MOJb30BaTENb.

¢ Bcsg aMyHas MHGOpMaLUs 3TOro NMoJb30BaTENs CTAHOBUTCS AOCTOSTHUEM
0O1IEeCTBEHHOCTH.

¢ Jlaposb Jerko 3abbiBaeTcs (MapoJb BCE paBHO €CTh Y JIKOOOro Mojib30Ba-

TenA), MOTOMY YTO €r0 He HYXHO BBOIWTb KaXibli NeHb. Ilpu 3TOM

autologin JaeT JOCTYI TOJbKO YEJOBEKY, CUASLIEMY Nepel MOHUTOPOM, U

TOJIbKO K paboTe ¢ rpadpuuyeckuM uHTepdeiicoM. Eciu ke notpedyercs,

HanpuMep, CKOIMMPOBaTh (ailjibl ¢ ZAHHOIrO KOMIIbIOTEpA MO CETH, MNa-

pOJIb BCE PaBHO NPHUIETCS] BBOJUTD.,

YuuTbiBasi Bce INMepeYUCIEeHHbIE MMHYCBhI, MOXHO 3aKJIIOYMTh, YTO HC-
MOJIb30BaTh autologin pa3yMHO TOJBKO B TeX CUCTEMaxX, KOTOpble He Moj-
KJTI0YEHBI K JIOKATLHOM WM [J100aJIbHOM CETH, U K KOTOPBIM MPH 3TOM OTKPBIT
My6AUYHbBIN J0CTYN (HanpuMep, B OUOIHOTEKE).

CmeHa napons

Ecnu yyeTHas 3anuch Oblia cO3aHa He CAMHUM T10JIb30BaTEJIEM, 2 alMU-
HMCTPAaTOPOM MHOTOIOJIb30BaTEJbCKOW CHUCTEMBbI (CKaxeM, aIlMUHUCTPAaTO-
POM KOMIbIOTEPHOTO KJlacca), CKopee Bcero, 6bul BbIOpaH TpMBMAIbHbBIN Ma-
POJIb ¢ TEM PacyeTOM, YTO MOJb30BaTE/Nb €r0 HU3BMEHHUT MPH NEPBOM XKe BXOJie B
cucteMy. PacripocTpaHeHbl TPMBHAIbHBIE MIAPOJAX “123456", “empty” U T.
n. ITockonbKy NapoJib — 3TO eAUMHCTBEHHAs TapaHTHs, YTO Balliel yYeTHOM 3a-
MUChIO HE BOCIIOJIb3yeTCs1 HUKTO, KPOME Bac, €CTb CMbICJI BbIOMPATh B KAYeCT-
Be€ MapoJig HEOUYEBHAHbBIE MOCACA0BATEIbHOCTH CUMBOJIOB. B Linux HeT cyilie-
CTBEHHBIX OTpaHHUYEHUH Ha UIMHY NapoJisi WKW BXOASILIME B HETO CUMBOJIBI (B
YaCTHOCTU, UCIMOJb30BaTh MpPOOES] MOXCHO), HO HET CMBICIA JeJaThb MapoJib
CJIMIIKOM IJIMHHBIM — BEJIMKA BEPOSATHOCTD €ro 3a0bITh. HamexXHOCTb napoJio
MpUIaeT ero HenpeAacKa3yeMOoCTb, a He WIKMHA. HanpuMep, naposb, npeacras-
JIOUNR co00l UMS NOJbL30BaTeIst MW MOBTOPSIIOIIMA Ha3BaHHe ero yueTHoi
3aIUCH, o4eHb npedckaszyem. HauMeHee npeacka3yeMbl Mapojy, NpeacTaBisiio-
e coboi cayyaiHyro KOMOMHAUMIO TIPOMUCHBIX U CTPOUYHBbIX OYKB, LUPP,
3HaKOB NpEeNHWHaHUs, HO UX U TpyIHee BCero 3aliOMHHUTD,

ITonb3oBaTesib MOXeET B 110001 MOMEHT NMOMEHATH CBOM Naposib. EAuHCT-
BEHHOeE, UTO TpebyeTcsl Wisi CMEHBI MApoJist — 3HaTh TeKYIIWit napoisb. Jonyc-
TUM, Medoanii npuayman 6oJiee yaauHbIA Napob U pelliiil ero NoMeHsTb. OH
VXK€ 3aperMCTpHpPOBaH B CUCTEME, NTO3TOMY €MY HYXKHO TOJIbKO HabpaTb B KO-
MaHIHO¥W CTpOKe KOMaHay passwd M HaxaTb Enter.

[methody@localhost methody]$ passwd

Changing password for methody.
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Enter current password:
You can now choose the new password or passphrase.

A valid password should be a mix of upper and lower case letters, dig-
its, and other characters. You can use an 8 character long password with
characters from at least 3 of these 4 classes, or a 7 character long
password containing characters from all the classes. An upper case let-
ter that begins the password and a digit that ends it do not count

towards the number of character classes used.

A passphrase should be of at least 3 words, 12 to 40 characters long and

contain enough different characters.

Alternatively, if noone else can see your terminal now, you can pick
this as your password: "spinal&state:buy".

Enter new password:
pumep 1.4. CmeHa napoJid

HabpaB B KOMaHAHOM cTpOKe “passwd”, Medoauii 3amycTui nporpam-
My passwd, KoTopas NnpeaHa3zHayeHa UMEHHO IS 3aMeHbl MH(pOPMALIMH O
napoJie B y4eTHOM 3amnucH noJyib3oBaTesiss. OHa BbiBesa TMpHUIlalileHHe BBECTH
TeKymlMi naposb (“Enter current password”),a3aTeM, B OTBET Ha Mpa-
BWIbHO BBEACHHBIA Maposb, MpealoXuna MoaAcKa3Ky OTHOCUTENIbHO IPaMoOT-
HOTO COCTaBNCHHs IAPOJIS M JaKe BAPUAHT HAIEXHOTO ITapos, KOTopbeli Me-
(oauii BNOJHE MOXET UCIOJIb30BaTh, €CJIM HUKTO B IaHHBIA MOMEHT HE BUIUT
ero MoHuTOpa. [1pHn KaxnoM 3amnycke passwd reHepupyeT HOBbIH CydaiHbiit
napojib U npeiaraet ero nonb3oatento. OgHako Medoauid He BOCMO/b30-
BAJICS MOACKA3KOH U MPUIYMAJ Napojb caM:

Enter new password:
Weak password: not enough different characters or classes for this

length.
Try again.

Enter new password:

IIpumep 1.5. CMmeHna napons (IpomoixeHue)
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B naHHOM ciyuyae onepauMsi He yaanach, MOCKOJbKY C TOYKM 3pEHMS
passwd naposb, npuayMaHHbIiH Medoauem, oKasancs CJIMLUKOM MPOCThIM*. B
cleAyIOLIMHI pa3 eMy NPUAETCS BBECTH OoJiee CIOXHBIH MapoJib. passwd 3a-
MpalliMBaeT HOBBIM MapoJib A1BaX/bl, YTOObI YAOCTOBEPUTLCS, UTO B MEPBbIH pa3
He OblJIO OrnevyaTKH, M €C/IM BCE B NOPSIKE, BbiBeaeT COODIIEHHE O TOM, UTO
onepaLusi CMeHbI NapoJis NPOLLIA YCTELHO, a 3aTeM 3aBEPLUUT paboTy, BepHYB
Medoauio npuriaiieHue KOMaHAHON CTPOKM:

Enter new password:
Re-type new password:
passwd: All authentication tokens updated successfully

[methody@localhost methody]$
IIpumep 1.6. I1aponb H3MeHeH

ITpHUAMPUYUBOCTD, C KOTOPOH passwd OTHOCUTCS K MapoJIio Mojib3oBaTe-
Jisl, He cnyvaiiHa. I1aponb nosib30BaTesisl — OAHO M3 CaMbIX BaXXHBIX M 3a4acTyO
OOHO M3 caMbIX CJabbIX MECT 6e30MacHOCTH CUcTeMbl. OTragaBLUMi NapoJb
NOJIb30BaTessi (IPUYEM HE MMEET 3HAUYEHUsl, cAesiajl 3TO YEJOBEK WKW Npo-
rpaMMa) rnoJiyuuT AOCTYN K pecypcaM CHCTEMbI POBHO B TOM 00beMe, B KOTO-
POM OH NpPeNoCTaBsSIETCS MOJAb30BATE/N0, CMOXET YMTATh U yAansaTh aiabl U
T. . OcoOeHHO 3TO BaXHO B C/iyyae NapoJisi aiMUHUCTPATOPa, MOTOMY YTO €0
MOJIHOMOYMSI B CUCTEME IOpa3ao LUMpE, a 1eHCTBUS OT €0 UMEHHU MOTYT MO~
BpeIMTb U caMy cucTeMy. OOLIYHOMY MMOJIb30BaTEI0 B HEKOTOPLIX OOCTOSITE N b-
CTBax TakXe MOTYT ObITb NepeaaHbl MOJHOMOYHS aIMUHUCTpaTopa (3TOT BO-
npoc Oyaer noapo6Ho obcyxaarbesi B ieKUMK 4), B TaKOM CJiydae He MeHee
BaXXHO, YTOObI M €ro napoJib Obl1 HAOEXHbIM.

ITaponb nosb3oBaTens root U3HavyaabHO Ha3HAYaeTCs TIPU YCTAaHOBKE CU-
CTEMBbI, O1HAKO OH MOXET ObITh U3MEHEH B JII0OOH MOMEHT BNOCJAEACTBUH TOY -
HO TaK Xe, KakK W napojb 00bIYHOTO M0Jib30BaTeIs.

OAHOBPEMEHHbIN AO0CTYN K CUCTEME

To, yto Linux — MHOronojb3oBaTejbCckasi U MHOro3alauyHas CHUCTeMa,
NPOSIBASIETCS] HE TOJIbKO B pa3rpaHUY€HUU MpaB A0CTYNa, HO U B OpraHM3aUuMuH
pabouero Mecta. Kaxablii KoMNbioTep, Ha KOTOpoM pabotaer Linux, npeao-
CTaBJIIET BO3MOXHOCTb 3aperHCTPUPOBATLCS U MOJYYMTh AOCTYN K CHUCTEME
HECKOJIbKUM TMOJb30BaTENsIM OAHOBpEeMEHHO. Jlaxe eclu B paclopsKeHHH
BCEX MOJIb30BaTeJIel €CTb TOJILKO OAMH MOHUTOP M OlHA CUCTEMHAsI KJIaBMaTy-
pa, 3Ta BO3MOXHOCTb Hebecrnoie3Ha: 0AHOBPEMEHHAs! pETUCTpalius B CUCTEME

* B pa3Hbix 1ucTpubyTUBax Linux HCMo/b3YIOTCS pa3Hbie BEPCHH NPOTrPaMMBl passwd, NO3TO-
MY He Bceraa oHa OyaeT cTo/ib NPUAMPYKMBA, KaK B AMCTpUOyTHBE Medonus.
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HECKO/IbKUX MOJb30BaTeliell mo3posisieT pabotath no ouepeau 6e3 HEOOXOaU-
MOCTH KaxIbli pa3 3aBepilaTh Bce HayaThie 3aAa4M (3aKpbiBaTh BCE OKHA, Mpe-
pbIBaTh UCTIOJIHEHHUE BCEX MPOrpaMM) M 3aTeM BO30OHOBAATH UX. bonee Toro,
HUUTO HE MPEMATCTBYET 3apeTMCTPUPOBATLCS B CUCTEME HECKONbLKO pa3 noa
OIHMM U TEM XE BXOAHbIM UMeHeM. TaKUM 06pa3oM, MOXHO MONY4YUTb AOCTYIT
K OIHHMM M TEM XK€ pecypcaM (CBOUM (aiiiaM) U OpraHM30BaTh Mapajuie/ibHYIO
paboTy Haa HECKOJIbKUMU 3aJa4aMH.

BuprtyanbHbie KOHCONU

XapakrtepHbiit W1 Linux cmoco®6 opraHu3alMM NMapajuiesibHOH paboThbi
nioJib30BaTejIeii — BHPTYA/IbHble KOHCOJIH.

HonycTtuMm, Medonuil xoueT 3aperucTpupOBaThbCsi B CUCTEME €llle pas,
4YTOObl UMETb BO3MOXHOCTb CJIEAWTD 3a BBIMTOJHEHHWEM ABYX NpOrpaMM O4HO-
BpeMeHHO. OH MOXeT caeiaTb 3TO, HE MOKHUIasi TEeKCTOBOTO peXuMa: A0CTa-
TOYHO HaXaTb KOMOMHALIMIO KJIAaBUII A1t +F2, U HAa 3KpaHe IMOsSIBUTCSI HOBOE
NipUrJalleHUE K perucTpaly B CUCTEME:

Welcome to Some Linux / tty2
localhost login: methody
Password:

[methody®localhogt methody]$
Ilpumep 1.7. Bropasi BUpTyanbHasi KOHCOMb

Medonuit BBes CBOM HOBBIM MapoJib U MOJIYYW MPUIalleHHe KOMaHa-
HOM CTPOKH, aHAJIOTUYHOE TOMY, KOTOpOE Mbl YK€ BUAEJIU B MPeAbIAYLIMX ITPU-
Mepax. HaxaB koMOMHauMio Ki1aBuill A1t +F1, Medoaunit BepHeTCs K TOJILKO
YTO MOKUMHYTOH MM KOMaHAHOW CTPOKE, B KOTOPOH OH BBIMOJIHSII KOMaHAy
passwd mia cMeHbl naposst. HpuranamweHue B 060X Cily4yasix BbITJISAUT OU-
HAaKOBO, U 3TO He ciay4yalHO — 00e KOMaHAHble CTPOKH MPEAOCTaBIsIIOT 9KBU-
BaJIEHTHbIH AOCTYI K CUCTEMeE, B JII0OOOH M3 HUX MOXHO BBINMOJHATH BCE AO-
CTYITHbIE KOMaHbl.

. HabnwonatensHbiit Medoaunii obpatun BHUMaHKE, YTO B ITOCJAELHEM ITpU-
Mepe (1.7) mepBasi CTpoka MpUIJalleHUs] OKaHYMUBAETCs CJIOBOM “tty2”.
“tty2” — 310 0603HaYE€HUE 6mopoii BUPTYAJIbHOH KOHCOAH. MOXHO NnepeKiio-
YaThCst MEXAY BUPTYalbHBIMU KOHCOJISIMM Tak, KakK €Cjikd Obl Bbl Mepexonuiv
OT OIHOIO MOHHMTOpA C KJJaBHaTypoM K ApYyromy, Inoxasasi BpeMsi OT BPEMEHU
KOMaHIbl M cJieAs 3a BBIMOJHSIOIMMUCA NporpamMmaMu. [lo yMonyaHuio B
Linux Z0CTYNMHO HE MeHee LIECTH BUPTYAIbHBLIX KOHCOJIEH, MepeKIovaThes
MeXIy KOTOPBIMU MOXHO ITPU MOMOLLM COYETaHUS KJIaBUIIM Alt C OZHOH U3
GYHKUMOHANBHBIX KaBull (F1—F6). C KaXIbiM COYETAHUEM CBsI3aHa COOT-
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Kypc OnepaunonHasa cuctema Linux

BETCTBYIOILlasi MO HOMEPY BUPTYyajbHast KOHCOJIb. BHpTyaJ'lebIC KOHCOJIM 000-
3HayarwoTcsd “ttyN”, rae “N” — HOMep BHpTyaJ'leOﬁ KOHCOJIH.

BHPTYaJbHAs KOHCOIb, virtual console

BupTyaibHble KOHCOAU — 3TO HECKOJILKO Napaljie/IbHO BbIMOJIHSE-
MBIX OlNEepalMOHHONH CHUCTEMOU MNpPOTrpaMM, NPEOOCTABASIOLINX
MoJIb30BaTE0 BO3MOXHOCTb 3apeTMCTPUPOBAThHCS B CHCTEME B TEK-
CTOBOM peXHUME W NOJYYHUTh JOCTYI K KOMAaHIHOM CTPOKE.

Bo MHorux auctpubytusax Linux ogHa U3 BUPTYaJbHbIX KOHCOJEH MO
YMOJIYAHHUIO He MOXET ObITh MUCNOJb30BaHA ISl PErUCTpallMM MOJAb30BaTeNs,
ONHAaKO OHa He MeHee, ecJM He Gonee nosesHa. Ecium Medonuii Haxmer
Alt+F12, OH yBUIUT KOHCOJb, 3aMOJHEHHYIO MHOXECTBOM COOOLIIEHUI CUC-
TEMBl O MPOUCXOOSALUUX COOBITUSIX. B YACTHOCTH, TaM OH MOXET OOHapYXUTh
IBe 3allUCM O TOM, 4YTO B CHCTEMEe 3aperMcTpMpoBaH T0JIb30BaTelb
“methody“. Ha 3Ty KOHCOJIb BEIBOISITCS COOOLUEHHUS 060 BCEX BaXXHBIX COOBI-
TUSIX B CHCTeMe: PETMCTpalMM MoJib30BaTesei, BBINOJHEHUN NEHACTBUI OT
HMEHM aIMMUHUCTpaTopa (root), MOAKIIOYEHUHU YCTPOWUCTB M MOATPY3Ke
IpaiBepoOB K HUM U MHOTO€ Ipyroe. '

[TpuMep nBeHaaUaTON BUPTyalbHOW KOHCOJM MOKAa3bIBaeT, YTO BUPTY-
aJbHbIe KOHCOJIMU — OOBOJIbHO TMOKHUI MexaHU3M, nondepxuBaemblii Linux,
MPH MOMOLLM KOTOPOTO MOXHO pellaTh pa3Hble 3alayM, a He TOJbKO obecne-
YuBaTb OpraHU3alLUI0 OJHOBPEMEHHOIO AOCTYyNa K CUcTeMe. s Toro utobsl
Ha BUPTYaJbHOM KOHCOIH NMOSIBUJIOCH NIPUTAalileHHE 1 ogin: Mocje 3arpy3ku
CUCTEMbI, LISl KaXA0M TaKOW KOHCOJIM AOJIXHa ObITh 3anyuieHa nporpamMma
getty. [lonpobyiite HaxaTb Alt+F1(0 —BepOsiTHEE BCEro, Bbl YBUIMTE
NpoCcTo YepHbIi 3KpaH. Jlecsitasg BUpTyanbHasi KOHCOJIb MOAAEPXHBaAeTCs CU-
CTEMOM, OIHAKO YEPHbIM 3KpaH O3HayaeT, YTo /sl 3TO KOHCOJIM He 3anyllie-
Ha HMKaKasi MporpaMMa, JI03TOMY BOCIOJIb30BaThes elo He yaacTtes. s Ka-
KUX UMEHHO KOHcCoJIeil OyaeT 3anylieHa nNporpaMMa get ty — onpenessieTcs
HaCTpPOUKOW KOHKpETHOW cucTeMbl. Broc/ieACTBUM 3Ta HacTpoilka MOXET
ObITh U3MEHEHa MoJib3oBaTesieM. O TOM, KaK 3TO MOXHO clefaTh, peub Moii-
IeT B JICKUUH 9.

Ipacdnyeckmne koHconun

BripoueM, Kak HU LIMPOKH BO3MOXHOCTH TEKCTOBOro pexuma, Linux
HMHU He orpaHuueHa. [Tonpo6Ho paboTa B rpacduuecKoM pexxume OyneT pa3ou-
paThCsl B MOCAEAYIOLIUX JeKLUMAX (cM. Jekuuio 16). Ceiluac BaXHO 3aMeTUTb,
4TO eCJIM MpH 3arpy3Ke CUCTeMbI NMPULIalleHHe “1ogin: ” ObUIO NMpelacTaBie-
HO B BuIe rpapuuyecKoro okHa, MOXHO BEPHYThCS K 3TOMY NPUIJIalleHUIO, Ha-
>XKaB KOMOMHalMIo kKjiaBull Ctrl+Alt+F7. [Ipouenypa perMcTpalvu 31ech
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Nekuus 1 CeaHc paboTsl B Linux

OyaeT aHaOrMYHa perucTpaluy B TEKCTOBOM pexume. C ToM NUILDb pasHULIEH,
YyTO TOCJe HAEHTH(UKAUMM TOJb30BaTe/sl (NpaBUAbHO BBEACHHOIO HMMEHMU
NO/Nb30BaTeNs] M NapoJis) Ha 3KpaHe MOSABUTCA HE MpUIalleHUe KOMaHAHOM
CTpOKH, a rpahuyeckas padoyas cpena. Kak UMEHHO oHa OyaeT BbINISAETb —
3aBUCHUT OT TOTO, Kakasi CUCTEMA UCMOAb3yeTC U KaK OHA HACTpOeHa.

KpoMe Toro, 4to HECKOJIbKO MoJib3oBaTejieil (MM HECKONbKO «KOMHii»
OJHOTO U TOTrO K€ MOoJb30BaTeNisl) MOryT paboTaTh NapaijiebHO Ha pa3HbIX
BUPTYaNbHBIX KOHCOJISIX, OHU MOTYT NMapaUIeJbHO 3aperMCTPUPOBATLCS M pa-
6oTaTh B pa3HbIX rpaduyeckux cpenax. OObIYHO B CTaHAAPTHO HACTPOEHHOM
Linux-cucTeMe MOXHO OpraHM30BaTb HE MeHee Tpex rpaMYecKUX KOHCOJIEH,
paboTaloluiMX oaHOBpeMeHHO. [lepekiouaTbCad MeXAYy HUMH MOXHO MpH Mo-
MOILM COYE€TAaHUM KJIABUII Ctrl+Alt+F7 — Ctri+AIt+F9.

YT0o0bl NEPEKTIOUUTLCS U3 TPahUUECKOro pexXuMma B OJHY H3 TEKCTOBBIX
BUPTYANbHBIX KOHCOJIeH, NOCTAaTOYHO HaXaTb KOMOWHALMIO KJaBHII
Ctrl+AIlt+FN, rae “N” — HOMep HeoOXOdUMOK BUPTYaJibHON KOHCOJIH.

MpocTenlume KomaHAabl

PaGoTa B Linux npyu noMoLliy KOMaHAHOW CTPOKU HalOMUHAET duaioe ¢
CHCTEMOM: MOJIb30BaTe/Ib BBOAUT KOMaHAH (perIMKH), Noayyas OT CUCTEMBI
OTBETHbIE PETJIMKH, COAEpXKAllMe CBEAECHHS O MPOU3BEACHHBIX OMNEpaLusix,
JIONOJTHUTEJIbHbIE BOTIPOCHI K MOJb30BaTeN0, COOOLIeHHsT 00 OlLMOKax WK
TIPOCTO COTJIaCHE BBLIMOJHHUTD CENYIOLIYIO KOMaHAY*.

IMpocTeiinias koMaHaa B Linux COCTOMT M3 04HOTO «CJI0Ba» — Ha3BaHUS
nporpaMMbl, KOTOPYIO HEOOXOOMMO BBIMOAHWUTL. OAHY TaKyl KOMaHAy
(passwd) Medoauii yxe ucnoab3opa 1151 TOro, YTodbl H3MEHHTL CBOH Na-
posib. Tenepb Medoauii pelina BepHYTbCS Ha OAHY M3 BUPTYaJbHbIX KOHCO-
Jeif, Ha KOTOpOH OH 3aperMCTPUPOBAICI, U NOMPoOOBaTb BbINOJHHTL He-
CKOJIKO MPOCTbIX KOMaH:

[methody@localhost methody]$ whoami
methody
[methody@localhost methody]$

ITpumep 1.8. KomaHnaa whoami

Ha3Banue 3TOif KOMaHAbl TPOMCXOAHT OT AHMIMHACKOTO BblpaskeHus
«Who am 1?» («KT0 a?»). B oTBeT Ha 9Ty KOMaHAy cHCTEMA BbIBEJIa TOJIbKO Of1-

* PennMKM B TAKOM OMAJIOre CTPOrO YepeaytoTesi, a cobeceqHMKH He MOTYT TOBOPHTHL ONHOBpE-
MEHHO — B €CTECTBEHHOM IHAJIOre Tak HUKOrIA He NpoucxoauT. Ckopee 3TO HANOMUHAET AUa-
10T B y4eOHMKE HHOCTPAHHOTO A3bika. OoHako W B anaiore ¢ Linux y cobeceIHUKOB €CTh BO3-
MOXHOCTb «TIepeBUTb» APYT ApYyra — 00 3TOM pedb MOWIET B MOCNEAYIOUMX JEKUHAX.
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Kypc OnepaunoHHas cuctema Linux

HO cyoBo: «methody» W 3aBeplinyia CBOIO paboTy, 0 4eM CBHUIETEJbLCTBYET
BHOBb MOSABHBIIEECS] MPHrIAlLIEHAe KOMAHAHOH cTpoKH. TIporpaMma whoami
BO3BpallacT Ha3BaHWE yUeTHOM 3alIMCH TOT'O MOJIb30BaTENA, OT UMEHHU KOTOPO-
ro OHa OblJia BbINMOJIHEHA. DTa KOMaH/a MoJjie3Ha B CHCTeMax, B KOTOPbIX pabo-
TaeT MHOTO pa3HblX MOJIb30BaTeNIeH, YTOObl HUKTO W3 HUX HE MOT IO OIIHOKe
BOCIMOJIb30BaTLCS UYXKOH YYETHOM 3anmuchbio. OnHaKo B IPUIJIallleHUU KOMaHI-
HOI# CTPOKM 3a4acTylOo YKa3blBaeTCsl MMsl M0Jib30BaTessl (KaK U B HallMX MPH-
Mepax), Mo3ToMy 6€3 KoMaHIbl whoami MoXHOo 060iTHCh. Clenyowui mpu-
Mep IeMOHCTpUpYeT NMporpaMMy, KoTopast BblaactT Medonuio yxe 6obliie no-
Jie3HoH UH¢popMaluu: who («KTo»):

[methody@localhost methody]$ who

methody ttyl Sep 23 16:31 (localhost)
methody tty2 Sep 23 17:12 (localhost)
{methody®localhost methodyl$

[methody@localhost methody]l$ who am i

methody tty2 Sep 23 17:12 (localhost)
[methody@localhost methody]$

IIpumep 1.9. KomaHna who

KoManzma who BbIBOAMT CIIMCOK MOJIb30BaTe/e i, KOTOpbie B HACTOSALIU
MOMEHT 3aperMCTpUPOBaHbl B CUCTEME (BOLLLIM B CUCTEMY). JlaHHasi mporpam-
Ma BbIBOJMT 110 OJAHOM CTPOKE Ha KaXKIOI0 3aPErMCTPUPOBAHHOTIO I10JIb30BaTe-
JISi: B MEPBOM KOJIOHKE YKAa3biBAE€TCS HMA MOJb30BATENA, BO BTOPOH — «TOYKa
BXO0/1a» B CUCTEMY, ajiee CACAYET JaTa U BpeMs PerMcTpallMv U uMA xocta. U3
BbIBEIEHHON who HH(pOpPMallMhd MOXHO 3aKJIIOYUTh, YTO B CUCTEME JBaXKAbl
3aperMCTPUPOBAH MoJb3oBaTesb methody, KOTOpbIH CHayana 3aperucTpUpo-
BaJICSl HA MEepPBONA BUPTYaJbHONH KOHCOJHM (ttyl), a MPUMEPHO 4e€pe3 COpOK
MMHYT — Ha BTOpo# (tty2). KoHeuHo, Medoauii ¥ Tak 3TO 3HAET, OAHAKO aj-
MHHUCTPATOPY OO0JIbIIUX CUCTEM, KOT/A IOJb30BaTEIU MOTYT 3aperMcTpUpo-
BaTbCSl CO MHOTHUX KOMITBIOTEPOB M AaXe Mo CETH, TporpaMMa who MoXeT ObIThb
oYeHb noJyie3Ha. Mormio co3naThes BIeYaTIeHUe, YTO who — 04eHb MHTEJIeK -
TyaJibHasl MporpaMMa, oHMMaoulasi aHrMMACKMIA, HO 3TO He Tak. U3 Bcex aH-
TJIMACKHUX CJIOB OHA NMOHUMAET TOJILKO COYETAaHUE «am i» — TaKUM CIOCOOOM
Medoauii yaHai, 3a Kakoi KOHCOJIbIO OH ceiiuac paboTaeT.

Enie ongHa mporpaMMa, Bblaaroiias HH(GOPMAaLIKIO O MOJb30BaTeNsAX, pa-
0OTaBLIMX B CUCTEME B MocheaHee BpeMsl — last*. BeiBooMMBbie 3TOH mpo-
rpaMMo#i CTPOKHM HalMOMHHAIOT BbIBOA NpOrpaMMmbl who, ¢ TOi pasHULE#, 4yTO
3/1€Ch MepeuMrcieHbl U Te MOJIb30BaTe)IM, KOTOPhIE YXE 3aBePIUUJIN padoTy:

* B HekoTopbix Linux-cucTeMax 3Ta MporpaMMa MOXeT Ha3biBaThCs last log.
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Nexumna 1 CeaHc paboThl B Linux

{methody@localhost methody]$ last

methody tty2 localhost Thu Sep 23 17:12 s8till logged in
methody ttyl localhost Thu Sep 23 16:31 s8till logged in
cacheman ??? localhost Thu Sep 23 16:15 - 16:17 (00:01)
cacheman ?2°?? localhost Thu Sep 23 16:08 - 16:08 (00:00)
cyrus ?2? localhost Thu Sep 23 16:08 - 16:08 (00:00)
cyrus ??? localhost Thu Sep 23 16:08 - 16:08 (00:00)
reboot system boot 2.4.26~std—up—al Thu Sep 23 16:03 (04:13)

reboot system boot 2.4.26-std-up-al Thu Sep 23 16:03 (04:13)

IIpumep 1.10. KoMmaHaa last

B atoM npumepe Medonuit HeoXXUAaHHO OOHAPYXUJ1, KpoMe cebs caMo-
T0, HEU3BECTHBIX MY MOJb30BaTe/iel cacheman U Cyrus — OH TOYHO 3HAET,
YTO HE CO3JaBajl YYETHBIX 3aMuceil C TAKUMU UMEHAMU. 3TO NCEBAONOb30BA-
TeNH (WIM CHCTEMHbIE N0JIb30BaTeH) — ClIeLIMa/IbHbIEC YYETHbIE 3aMUCH, KOTO-
pble UCTIOIb3YIOTCH HEKOTOPBIMU nporpaMMmaMu. [1ockosbKy 3T «MoJjb30Ba-
TeW» PETUCTPUPYIOTCS B cUCTEME O€3 MOMOLLM MOHUTOpPA U KJIaBUATYPhl, UX
«TOYKa BXOJa» B CHUCTEMY He olipelesicHa (BO BTOPOW KOJIOHKE 3anucaHo
#2?2?7), B BbIBOoOe MporpamMMbl last MOSABASIETCA [axe M0Jb30BaTelb
reboot (mepe3arpyska). B neicTBUTEIbHOCTU TaKOM YUYETHOM 3alUCH HeT,
nporpaMMma last TakMM cnocobOM BBIBOAYT MHGOPMaLHIO O TOM, Korna obi-
Jla 3arpyXeHa cucTema.

Bbixoa u3a cucrembol

B cTpokax, BbIBEACHHBIX MPOrpaMMoi last, yKa3aH He TOJIbKO MOMEHT
pErMCTpallMK MOJb30BaTENSl B CUCTEME, HO U MOMEHT 3aBEpLUCHUSI padoThl.
MoxHo npeactaBuTh Linux Kak 3aKpbITOe OMeIUEHHKE: YTOObI HaYaTh paboTy,
HYXHO CHauyalla eoimu B CUCTEMY (3apeTMCTpUpOBAThLCS, MPOUTU MpoLenypy
naeHTHhHUKALIMK), a Koraa paboTa 3aKOHUYEHa, CAeAYET U3 CUCTEMBI gutiimu. B
TOM Cjly4ae, €C/ld B CUCTEMY BOLLIO HECKONBbKO MOJb30BaTeseil, Kaxabiii U3
HMX JOJKEH BBIATH, 3aBepPIUMB paboTy, MPHUYEM HE HMEET 3HAUYCHHMsI, pasHble
3TO M0JIb30BATEAN UJIH «KOTTHHW» OJHOTO U TOTO XKeE.

Bxon mosib3oBarenss B CUCTEMY O3HAUaeT, UTO HYXHO NMPUHUMATL U Bbi-
MOJIHATL €0 KOMaHAbI U BO3BpalliaTh EMY OTYEThI O BbIMOJHEHHBIX Ae HCTBUSX,
HanNpuMep, NpeaocTaBUB eMy UHTepdeiic KoMaHAHOH cTpokU. Bbixon o3Hava-
€T, YyTo paboTa OT UMEHM JAHHOTO NONb30BaTe/Is 3aBeplIcHa U Dojiee He caeny-
€T IPUHUMATDb OT HEro KoMaH bl Bech npoliecc B3auMoaeiCTBUS MOJ1b30BaTE -
Ji ¢ CUCTEMOM OT MOMEHTA PETUCTPALlMU A0 BbIXOAA HA3bIBACTCS CEAHCOM pa-
6otel. [IpUyeM ecnu Mojb30BaTENb BXOAUT B CUCTEMY HECKOJIBKO pa3 noi on-
HUM M TEM XK€ UMEHEM, eMy OyayT JOCTYIHBI HECKOJIbKO Pa3HbiX CEAHCOB pa-
00ThI, He CBSI3AHHBIX MeXAy coOOi.
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B Hamnx npuMepax Medonuii 3aperucTpUpoBaH B CUCTEME OBAXIbI: Ha
MEPBO U BTOPOIl BUPTYANIBHBIX KOHCOIAX. UTOOB! 3aBEpLIMTL paboTy Ha J1i0-
00It M3 HUX, €My JIOCTATOYHO B COOTBETCTBYIOLIEH KOMAHIHOMH CTpOKe Habparth
KOMaHly logout:

[methody@localhost methody}$ logout
Welcome to Some Linux / ttyl

localhost login:
IIpumep 1.11. KomaHaa logout

B oTBeT Ha 3Ty KOMaHAY BMECTO OUePEIHOrO TMPUIJIallcHUSI KOMaHAHOi
CTPOKH BO30OHOBJISIETCS MpUIAICHUE K peTMCTpallMU B cicTeMe, Ha naHHoil
BUPTYaJIbHON KOHCONU paboTa ¢ MedoaueM 3aBepllieHa, U TETEPb 31eCh CHO-
Ba MOXET 3apErMCTPUPOBATLCS N10O0H MOAb30BATEND.

EcTb ¥ IpYrou, elite 6onee «<HEMHOIOCJOBHBIN» CI10CO0 COOOLUINTD CHCTE-
M€, YTO IOJIb30BaTE/Nb XOYET 3aBEPUIMTh TEKYLWIMH ceaHc paboThl. Haxas
Alt+F2, Medonui ronanet Ha BTOPYIO BUPTYaAIbHYIO KOHCOJIb, TIe BCE ellie
OTKDBIT CE€aHC IS TI0/1b30BaTeNs “methody” , U HOKMET couyeTaHHUe KJIaBHLI
Ctrl+D, YTOOBI MPEKPATUTh U ITOT ceaHC. HaxaTue KOMOWHALMHK KJIaBULL
Ctrl+DIPUBOIUT He K Iepenadye KOMIbIOTEPY O4YepelHOro CUMBOJIA, a K 3a-
KPBHITHIO TEKYLUETO BXOOHOTO MOTOKA JaHHbIX. B CYIHHOCTH, KOMaHOHas 060-
JIOYKa BBOAMUT KOMaH/Ibl MOJIb30BATEs1 C KOHCOJIM, KaK €Iy Obl OHA UMTAIa UX
rnocTpouyHo U3 daitna. Haxarue Ctrl+D CUTHAIM3UPYET € O TOM, YTO 3TOT
«(haitn» 3aKOHUMJICS, ¥ TeNepb el HeoTKya 00Jibllie CYUTBIBaThL KOMaHAbl. Ta-
KoH crocob 3aBepllieHUs1 aHATOTMYEH SIBHOMY 3aBepLIEHHI0 KOMaHIHONH 060-
JIOYKH KOMaHIoH logout.



Nexuua 2 TepMuHan 1 KOMaHaHas CTpoka

JNlexuua 2. TepMmuHan n kOMaHaHas cTpoka

B nexuHH ONHMCBHIBAETCA B3aHMOAEHCTBHE MOJIb30BATENS C CHCTEMOH 1O-
CPeACTBOM TEPMHHAJILHOIO YCTPOHCTBA H MHTEPIPETATOPA KOMAHIHOH CTPOKH.
Jaiorcs oCHOBHBIE TIOHATHA HHTepdeiica KOMAHAHON CTPOKM: KOMaHAa, mapa-
MeTp, pa3denuTeib, KJou. KpoMe Toro, omucbiBaeTcs yCTPOHCTBO NOIACHCTEM I10-
mou Linux C man u info C # cnocodb) HX HCI0JIb30BAHHA.

KnoueBbie cnoa: info menu, info node, RTFM, aGt6peBHaTUBHOCTb,
6ubMIMOoTEKa, BUPTyaJibHast KOHCOJb, BHEIlIHEE YCTPOMCTBO, BCTPOEHHAs
KOMaHIa, JeMOH, JIHarHOCTHYeckKoe COOOIlleHHEe, WHTEpPNpeTaTop Ko-
MaHIHOW CTPOKH, KJIaBUaTypHbIi MoaudpuKaTop, K04, KOMaHAHas
CTpOKa, KOHMUTYpaUMOHHBIN (aiif, onHOOYKBEHHbINM K04, MapaMeT-
PUYECKHUH KJTIOY, mapaMeTp KOMaHIHOM CTPOKH, MOJHOCIOBHBIN KITIOY,
MyTh, pa3nei man, pasaejnTeSlb, PYKOBOACTBO, CHTHAJ, CUCTEMHBIN BBI-
30B, CTAHAAPTHBIH BbIBOI, CTAPTOBBIA KOMaHIHBIA MHTEPIIPETATOP, TEK-
CTOBBIM pEXUM, TEPMUHAJI, YIIPABIAIOLIAA TOCEA0BATEIbHOCTD, YIIPaB-
NIAI0IIME CUMBOJIBI, YTIPABASIOIIHIA CUMBOJI, YTHJIMTA, 1Aa0JI0OH, SiApO.

TepMunan

Kak 6b110 MoKa3aHo B Npeabiaylue nekuuu (1), OCHOBHOE CpeAcTBO 00-
weHua ¢ Linux — cUcTeMHas KJlaBUaTypa M 3KpaH MOHMTOpa, paboTalolInii B
TEKCTOBOM peXMMe. BBOOMMMBINA 1O/b30BaTe/ieM TEKCT HEMEIEHHO OoToOpa-
XaeTcsl HA MOHUTOPE COOTBETCTBYIOIIMMH 3HAKaMM, ONHAKO MOXET U HE OTO-
GpaxaTbCs, Kak B cJlyyae BBoJa napons. /s ynpaesenus BBOIOM UCTIONB3YIOT~
cl HEKOTOpbIE Hemexcmogbie KJIaBUIIM Ha KJlaBMaType. Backspace (OH Xe
«3aboit») — W1s ynajeHus NocjeJHero BBeIeHHOro CUMBOJIa WK Ent er — I
nepenayd KoMaHab! cucreMe. Haxaruve Ha 3TH KJIaBULLM He TPUBOIUT K OTOD-
PAXEHHIO CUMBOJIa, BMECTO 3TOTrO BBOJAMMBIN TeKCT 0OpabaThiBaeTcsl CUCTE-
MOIii TEM MJIM UHBIM CIIOCOOOM:

[methody@localhost methodyl$ data
-bash: data: command not found

[methody@localhost methodyl$ date
Bck Cem 12 13:59:36 MSD 2004

Hpumep 2.1. CoobieHune 06 ommnbke

Bravane Medonuii olinbes, U BMecTo KOMaHIb! date Hanucan data. B
OTBET OH MOJIYYHJI co0DLieHne 00 oHIHOKe, TOCKOIBKY TAKON KOMaH bl CUCTEMA
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He MOHUMaeT. 3aTeM (3TOro He BUIHO B TIpUMepe, HO CAYYUI0Ch MMEHHO TakK!)
OH cHosa Habpan data, HO BOBpeMst ONyMaJICst U, HaXaB KiaBully Backspace,
yIoaJlui nocjelHee «a», BMECTO KOTOPOTO BBeJl «€», MpeBpaTuB data B date.
Takast KoMaHIa B CHCTEMe eCTh, U Ha 3KpaHe BO3HHUKJIA TeKylllasl JaTa.

Juanor MalllMHbBI ¥ TOJIb30BaTe/Ist HECTIPOCTa BbITJISIANT KaK OOMEH TeKC-
TaMH. UMeHHO MUCBMEHHYIO pedb UCMOJIb3YIOT JIIOIHU ISl IOCTAHOBKH U OTH-
CaHHUs pellieHHUs 3am1ay B 3apaHee omnpeleJleHHOM, GOpMalNU30BaHHOM BHIE.
IMosToMy M 3amaya ynpapJjieHUs] CHCTEMOH MOXeT LIeJIMKOM ObITh NpeacTanJie-
Ha U pellieHa B BHe ¢OpMaTH30BaHHOTO TeKcTa — MporpamMMebl. [1pu 3ToMm Ma-
LUIMHE OTBOAMTCS POJIb aKKYPaTHOTO UCITOJIHUTES MPOrpaMMBbl, a YejloBeKy —
poJib aBTopa. KpoMe Toro, 4eioBeK aHAIU3UPYET TEKCT, MOJyYaeMbIA OT CHUC-
TEMBI; 3aMPOILIEHHYIO UM UH(POPMAILMIO M TEKCT COODILIERH — TEKCT, ONTUCHIBaA-
JOILIMA COCTOSTIHHE CUCTeMBl B Tpoliecce pellleHUs 3agauyd (HarpHuMep, cood-
meHHe 06 olnbke «command not found»).

TexcToBblil IpUHLMI pabOThl ¢ MALLIMHOM MO3BOJISIET OTBAEYbCS OT KOH-
KPETHBIX YacTei KOMMbIOTEPa, BPOAE CUCTEMHOM KJIaBUaTYPhl U BUIEOKAPTHI €
MOHUTOPOM, pacCMaTpUBasi €IUHOE OKOHEYHOe Yempoiicmao, IOCPEACTBOM KO-
TOPOTO MOJb30BaTENb 6600um TEKCT H TlepeaaeT ero CUCTEME, a CHCTEMA 8b160-
dum HeoOXOIMMBIE MOJIb30BaTeNI0 JaHHbIE U cooOLleHUs1. Takoe ycTpoHcTBO
Ha3bIBAETCS TePMHHAJIOM. B 00111eM cllyuae TepMUHaN — 3TO mouka 6x00a NOJIb-
30BaTe/sl B CUCTEMY, obanaiouiasi CocoOHOCTBIO NepeaaBaTh TEKCTOBYIO UH-
dopmMaumio. TepMHUHAIOM MOXET ObITh OTAE/NbHOE BHENIHEE YCTPOHCTBO, MO~
KJTI0YaEMOE K KOMIIBIOTEpY Yepe3 MOPT NMOCie10BaTe/IbHOM Nepenayy JaHHBIX
(B NepcoHaIbHOM KOMIbIOTepe OH Ha3biBaeTcsl «COM port»). B ponu Tepmu-
Haia MOXeT paboTaTh (C HEKOTOPOH MOMJAEPXKON CO CTOPOHBI CHUCTEMBI) U
nporpamMma (HanpuMep, xterm Wik ssh). HakoHell, BUpPTya/ilbHble KOHCOJH
Linux — ToXe TepMUHaJIbI, TOJILKO OPTaHU30BaHHBIE TPOrpaMMHO C MOMOUIbIO
MOIXOISIUINX YCTPOUCTB COBPEMEHHOTO KOMITbIOTEPA.

TePMHMHAJ

YCTpOHCTBO NOCAe0BaTEALHOTO BBOIA M BbIBOAAa CHMBOJILHOMN WH-
dopMauHH, CMocOGHOEe BOCTIPUHHMATh 4YacTh CHMBOJIOB KaK yIpaB-
JISTIONINE IS PEIAKTUPOBAaHMS BBOIa, CUTHAOB U T. 1. Ucrnosb3yeT-
¢ 7151 B3aMMOIEHCTBUSI MOJIL30BATENSI M CUCTEMBI,

Jnsg npueMa M nepeaaud TeKCTa TePMHUHAIY JOCTAaTOYHO YMETh MPUHH-
MaTb M NepenaBaTh cCUME0.1bi, U3 KOTOPBIX 3TOT TEKCT COCTOUT. boiee Toro, ace-
AamenbHo YTOOBI eIUHULUEH OOMeHa C KOMMBIOTEPOM ObLT UMEHHO OIWH OalT
(onuH acsii-cumBoi). Torna kaxnasi 0ykBa, HabpaHHasi Ha KJ1aBHaType, MOXeT
OBLITb NepelaHa CUCTEMe ISt 00pabOTKH, ecinu noHanooburces. C apyroii cropo-
Hbl, TATTMYHBIA CIIOCOO yrnpaBjicHUsI CUCTeMO# B Linux — paboTa B KoManaHoil
CTPOKe — TpedyeT nocmpouroeo pexuma padoThl, Korla HaOpaHHBIA TEKCT Me-
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pefaeTcsi KOMIbIOTEPY TOJbKO NOC/e HaXKaTHsl KIaBUIIK Enter (4TO COOTBET-
CTBYeT CUMBOJTY KOHIIa CTpOKH). Pa3Mep Takoil CTpoKM B OaliTax npeayranath,
KOHEYHO, HeJib3sl, MO3TOMY TEPMHUHaJ, paboTalouiMi B IOCTPOUHOM PEXUME,
HUYEM, TIO CYTH, He OTJIMYaeTcsl OT TEpMUHAIa, paboTalllero B NOCUMMBOJIb-
HOM pEXHMeE — 3a UCKIIIOUEHHUEM TOTO, YTO aKTUBHOCTb CUCTEMBI 110 06paboT-
Ke MPUXOISILIMX C DTOr0 TEPMMHAIA JaHHBIX NAalaeT B HECKOJbLKO pa3 (0OMeH
BeleTcsl He GaiiTaMM, a 1IeJIbIMH CTPOKAMH).

CBoIiCTBO TEpMHHaja mepelaBaTh TOJALKO CHUMBOJIBHYIO HMHMOPMALIMIO
MPUBOIMT K TOMY, YTO HEKOTOPhLIE U3 NEPENAaBAEMbIX CUMBOJIOB NOJIXKHBI BOC-
NPUHUMATBLCSI HE KAK TEKCTOBbIE, a KaK ympapisioume (HanpuMep, CUMBOJIBI,
BO3BpalllaeMble KIaBMIIAaMHU Backspace U Enter). Ha caMoM nese ynpagisito-
LIMX CHMBOJIOB 0OJIbILIE: YACTh M3 HUX NIPpEAHA3HAYeHa U151 SKCTPEHHOM nepena-
Y4 KOMaHI CUCTEME, YacTh — ISl peAaKTUPOBaHUs BBOIMMOTO TeKCTa. MHorue
13 3THX CUMBOJIOB HE UMEIOT CHEYuaAbHON KTABUILM Ha KJIABUATYPE, HOITOMY HUX
He00XONMMO U3BJEKATh ¢ TOMOLIBIO KJIABHATYPHOTO MoAMdHKaTopa Ctrl.

KomaHabl, nonaBaeMbie ¢ KJaBHATYphl ¢ MOMOWbBIO Ctrl, KakK M
CUMBOJIbI, NIEPENABAEMbIE TIPH 3TOM CUCTEME, IIPUHATO O003HAYATh
3HAKOM “ ™", 110CJIe KOTOPOTO CJAEAYET UMsl KJIaBUIIH, HA)KMMAEeMOM
BMecTe ¢ Ct r1: HalpUMEpP, ONHOBPEMEHHOE HaxkaTHe Ctrl u “a”
obo3HauaeTcs “ ~A”.

Tak, Wis 3aBepuieHUs paboThl MPOrpaMMBI cat, KOTopas MNOCTPOYHO
CYUMTBIBAET NAHHBIE ¢ KJIABUATYPhl ¥ BbIBOAMT HX Ha TEPMHHAJ, MOXHO BOC-
NONB30BaThCsA KOMAHIOM # ~C” WIKH “~D”:

[methody@localhost methodyl$ cat
Any Text

Any Text

+C

[methody@localhost methodyl]$ cat
Any Text agaim*{[Dmn

Any Text again

D

{methody@localhost methodyl$

TIpnmep 2.2. Kak 3aBepiuuth paboty cat?

OnHy cTpouky Buaa «Any Tex...» Medonuii BBOIUT ¢ KJIAaBUATYphI (4TO
oToOpaxaeTcsi Ha KpaHe), U Nocje Toro, Kak Medoauii Haxmer Enfer, oHa
HeMeieHHO BBIBOAMTCSA MporpaMMoii cat (4To ToXe oToGpaxaercs Ha 3Kpa-
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He). C Kax o rnocieayouiei CTpoKO nporpaMma cat nocTynuiaa obl aHano-
TMYHO, HO B npuMepe Medoauii oba pa3a 3aBepllUSl pabOTy NMPOrpaMMbl, B
nepBoM clyyae Haxas “ *C"”, a BO BTOpOM — ”~D”. KoMaHIbl 0OKa3aly On1Ha-
KOBbIH 3¢pdeKT, HO pabOTaIOT OHU NMO-pPa3HOMY: “ ~C*“ TMOCBIJIAeT NPOrpaMMme,
KOTOpasi CUMTHIBAET C KJlaBUATYpbl, CHTHAJ aBapUIHOTO NpekpallleHus1 pabo-
Thl, @ “~D” cOOOLIAET €i, YTO BBOA JaHHBIX C Kj1aBUaTypbl 3aKOHYEH U MOXHO
NpoaoKaTh paboTy (IMOCKONbKY NMporpaMma cat 60JblUe HUYETO HE eNaeT,
OHa 3aBepllaeTCsl CAMOCTOSTENbHO, €CTECTBEHHBIM NyTeM). MOXHO CYUTATS,
yTO “~C” — 3TO cokpallueHue oT «Cancel», a “~D” — oT «Done».

B npumMepe He nmoka3aHo, Kak, HaOMpasi NepBbli cat, Medonuit BHOBb
ouInbCs M Hanucall ccat BMeCTO cat. YToObI MCIIPaBHTh MOJIOXEHUE, OH BOC-
NOJIb30BAJICS] KNaBULLIAMM CO CTPeJIOYKAMMU: C MOMOIIBLIO KIABUILU «CTpenKa
BrreBO» TOMBEJ KYPCOP K OIHOMY M3 «C» M HaXal Backspace, a 3aTeM
Enter. B pexxvMe BBOIA KoMaHdbi 3TO €MY YIaJIOCh, a IIPY Mepenaye JaHHBIX
NporpaMMe cat KiaBuIla «CTpesika BeBoO» He CIBHHYJA Kypcop, a Inepe-
Jlana Lesaylo Mnocjie10BaTeIbHOCTb CUMBOJIOB: “~ [“, “ [“ W “D”. Jleno B TOM,
YTO Ha KJaBHaType TepMHHa/Ia MOXeT ObITb TAK MHOTO Pa3HbIX HETEKCTOBBIX
KJaBMIU, YTO HA HUX He XBaTaeT OrPAHUYEHHOTO KOJMUYECTBA PasHbiX yIpaBis-
IOUIMX CUMBOJIOB. ITO3TOMY 60JIBIUIMHCTBO HETEKCTOBBIX KAaBULI BO3BpalllaloT
TaK Ha3bIBAEMYIO YNPaBIAIOUYI0 MOCJIEA0BATEJbHOCTb, KOTOpask HaYMHAETCs
YIpaBJISIIOUIMM CUMBOJIOM (KaK NpaBuiio — Escape, T. €. “~ [ ”), 3a KOTOPbIM
cliefyeT CTpOro OIpelesIeHHOE YHCJI0 OOBIYHBIX CHMBOJIOB (ISl KJIaBUILUH
Crpernka BJIIeBO— "[" K "D").

To Xe caMoe MOXHO CKa3aThb U O 8bi¢ode YIIPABIISIOLINX MOC/Ie10BaTe b-
HocTe Ha TepMuHal. CoBpeMEHHBIH TepMHMHaI HMeeT HOBOJBHO MHOTO
BO3MOXHOCTEH NMOMMMO MNPOCTOro BbIBOAA TEKCTA: NepeMellaTbh Kypcop 0
BCEMY 3KpaHy (YTOOBI BLIBECTH TEKCT), YAANISTh U BCTAB/SATL CTPOKH Ha 3Kpa-
He, UCNO/Ib30BaTh LIBET U T. I1. BceM 3TUM 3aBENYIOT yIpaB/siollne MOoCaen0-
BaTeJbHOCTH, KOTOpbIE NMPU BbIBOJE Ha 3KpaH TepMHHAJIa HE OTOOpaXaloTcs
KaK TEKCT, a BbIMOJHSIIOTCS 3apaHee 3alaHHbIM criocoboM. B HekoTophIx ciy-
yasix ynpasJsiioliue NMocjiea0oBaTeIbHOCTH, BO3BpalllaeMble KJIaBUILAMH, COB-
NagaloT C TEMM, 4TO YIIPaBIsaIoT NOBEAeHHEM TepMUHana. [Toatomy-To Medo-
IUil U He yBUIEN “Any Text agaim”™[[Dn” B BhlIaye cat: “" [ [D” NpH
BbIBOIE Ha TEPMMHAJ NepeMelllaeT Kypcop Ha OOHY MO3ULIMIO BJIEBO, TaK YTO
OBLJIO BBIBEICHO “Any Text agaim®, 3aTeM Kypcop BCTaJl MPSIMO Hal “m” U
MoBepx Hero ObLIO BbIBeleHO “n”. Eciv Obl TEpMHUHAT UMEJT BMECTO JHCILIES
neyararoliee yCTpOHCTBO, B 3TOM MECTe OOHAPYXKHJIOCh Obl HEUTO, COCTOSLIEE
U3 HauepTaHUi “m” u “n”*,

TpeboBaHUsl K TEpMUHANY KakK K TOYKE BXOJa INOJAL30BaTENsl B CUCTEMY
BECbMa HEBBICOKM. POpPMaIbHO TOBOPS, TEPMUHAN JOJXEH YIOB/IETBOPATH

* HekoTopbie TepPMHHANIbI YMEIOT Tak 0TOGpaXaTh. ClleayeT ellle MMeTb B BUAY, UTO TEPMHMHAJIbI
pa3HbIX TUIOB UMEIOT Pa3Hbie YIIPABSIOLUKE T10CIEA0BATENBHOCTH.
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Tekcr, Tekcr,
yNIPaBJISIOIIUE CUMBOJIbI | YIpaBASiOIINE CUMBOJIBI
» *' -
4 X ‘ ........................................... :l Dg
Tekct Texkcr,
yHpaBisIOIIHe ! l '
MOCJEA0OBATEbHOCTH

Puc. 2.1. Untepdeiic KoMaHAHON CTPOKH. B3auMomeicTBHE MOJIB30BaTENS
¢ KOMITbIOTEPOM ITOCPEACTBOM TEPMHHATA

TpeM 00si3aTe/IbHBIM TPeOOBaHUSIM M OJHOMY HeoOs3aTe/IbHOMY. TepMHMHaN

IOXEH YMETh:,

l. nmepenaBaTb TEKCTOBbIE JaHHbIE OT MOJL30BATEJISl CHCTEME;

2. nepeaaBaTb OT TOJIb30BaTE/si CUCTEME HEMHOTOUMCJIEHHbBIE YITpaBIIsiio-
M€ KOMaHIbl;

3. nepelaBaTh TEKCTOBBIE JAHHBIE OT CUCTEMBI MOJIL30BATEIO;
(HeoOsI3aTeIbHO) MHTEPIIPETUPOBATh HEKOTODBIE IHaHHBIE, TepelaBae-
MbI€ OT CUCTEMBI TTOIb30BATEN0, KaK YIPABJSIOLIME TTOCIeA0BaTeIbHOC-
TH M COOTBETCTBEHHO 00pabaTLIBATh UX.

OrpaHuYeHHS HAa UHTepdeiic HanpsIMYIO He CKa3bIBaloTcs Ha 3(pdeKTUB-
HOCTH paboOTHI T0JIb30BaTe/s1 B cucteMe. OQHAKO YeM MeHblile TpeGoBaHMi K
MHTepQecy, TEM BaXHee pa3yMHO €ro opraHu3oBaTh. JIio6oe B3auMoaecTBre
MOXET OBbITh OTIMCAHO € TPeX TOYEK 3PEHMS: BO-TIEPBBIX, KAKYIO 3aJayy pellaeT
MoJIb30BaTeNb (¥/M0 OH XOYeT OT CUCTEMBI); BO-BTOPBIX, K@K OH (pOopMyIupyeT
3ajavy B JOCTYITHOM TTOHMMAaHMIO CUCTeMBI BUIIE; B-TPEThbUX, KAKUMHU CPEICT-
BaMH OH T10JIb3YETCsI TIPH B3aUMOIEICTBUH C CHCTeMOil. B yacTHOCTH, TeKCTO~
BBII MHTEepdeEc yT1oOHO pacCMaTUBAaTh C TOYKHU 3peHHS MPeI0oCTaBIIeMOro HM
A3bika OOLLIEHMSI C MAILIMHOM: BO-TIePBbIX, OMTMCAHUEM 3TOTO S3bIKa 3alA€TCS
IMana3oH pellaeMbIX ¢ €ro MOMOUIBIO 33/1a4, a BO-BTOPLIX, CJI0BAa 3TOT0 KOM-
MBIOTEPHOTO SI3bIKa (Ha3bIBaeMBbIEC B TIPOTPaMMUPOBAHHHU onepamopamu) mpe-
JOCTABJISIIOT CTIOCO0 peILeHMs TMOJb30BaTeIbCKUX 3ahay (B BHIEe HeOOJBILNX
nporpaMM-clieHapveB). KoMaHIbI, TOMOraollye MOJb30BaTe/0 OBICTPO H
3ppeKTUBHO OOMEHHUBATLCS C MALLIMHOMN TIPEUIOXKEHMUSIMH HA 3TOM f3bIKE, U
OVIyT TpeTheil cocTaBsolei HHTepdeiica KOMAHIHOM CTPOKH.

KomanpHas cTpoka

OcHOBHas cpena B3auMoneicTBUs ¢ Linux — koManaHas crpoka. CyTh ee
B TOM, YTO KaXzas CTpoKa, fepemaBaeMas I0Jb30BaTeIeM CHCTeMe, — 3TO
KOMaHAa, KOTODPYIO Ta JOJIXHA BBHITIOJHHTB. [1oKa He Haxar Enter, CTPOKY
MOXHO peJaKTHPOBaThb, 3aTeM OHA OTChUIAETCS CHCTEME:
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{methody@localhost methody]$ cal
Cenrsbps 2004
Bc Ox BT Cp YT IT C6
1 2 3 4

5 6 7 8 9 10 11

12 13 14 15 16 17 18

19 20 21 22 23 24 25

26 27 28 29 30

[methody@localhost methodyl$ echo Hello, world!

Hello, world!
IIpumep 2.3. KoMaHab! echo M cal

KoMaHna cal BbIBOAMT KaJieHAapb Ha TEKYILHMIi MeCsll, a KOMaHAa echo
MPOCTO BHIBOJAUT Ha TEPMUHAJ BCE, YTO CJIEIOBAIO B KOMaHAHOM CTPOKE nocae
Hee. TlonyyaeTcsi, YTO OHY U Ty X€ KOMaHy MOXHO UCMOJIb30BaTh C pa3HbIMH
napaMeTpamMH (MUY apeymeHmamu), IpUYEeM MapamMeTpbl 3TH U3MEHSIOT MOBe-
IeHue KoMaHabl. 31ech Medoanil 3axoTen MOCMOTPETh KajleHIaph 3a MapT
2005 rona, nng yero U nepenan KoMaHae cal aBa napamerpa — 3 M 2005:

[methody@localhost methodyl$ cal 3 2005
Mapra 2005
Bc NIu Br Cp 4t It C6
1 2 3 4 5
6 7 8 9 10 11 12
13 14 15 16 17 18 19
20 21 22 23 24 25 26
27 28 29 30 31

ITpumep 2.4. KoMaHna cal ¢ napaMeTpamMu

B 60bILIMHCTBE Cily4yaes MpU pa36ope KOMaHIHON CTPOKH NEPBOE CIIOBO
CUMTaeTCs UMEHEM KOMaH/Ibl, a OCTajIbHbIE — €€ NapaMeTpaMu. bosee noapo6-
HO 0 pa3dope KOMaHHOM CTPOKU U paboTe ¢ HEl paccka3aHo B pasaesie «UH-
TeprpeTaTop KOMaHIHOM cTpokH (shell)» u B nekuuu 7.

MNoacucrema nomoLum

INMoka xe Medonnit petunn, 4To y3Hai 0 KOMaHIHOM CTPOKE J1OCTATOYHO
IUTSl TOrO, YTOOBI BOCTIONb30BaThCS 24a8HbIMU KOMaHAaMHu Linux (mo yacrore
UX yNMOTpebGaeH s NPU U3yYeHUHN CUCTEMBI) — man U info.

Pabotath ¢ Linux, He 3arnsabiBasi B JOKYMEHTALIHMIO, NPaKTUYECKH He-
BO3MOXHO. Ha 3T0 criocoOGHBI TOMBKO ceAble akcaKasibl, Yy KOTOPbIX BCE HYX-
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Hbi€ 3HaHHS HE TO YTO B TOJOBE — B KOHYMKAX 1ajiblleB, U HOBUYKHU. BeceM nmpo-
YUM HacmoameabHo peKOMEHIYeM, NIPUCTyNas K paboTe, a TeM bosee — K U3y-
yeHHI0 Linux, Monb30BaThCs BCEMM NOCTYMHBIMU PYKOBOACTBAMM.

Bce yruamThi, Bce nemMonbl Linux, Bce pyHKIMM siapa v OuOIHOTEK, CTPYK-
Typa 60JbIIMHCTBA KOHPUTYPALIMOHHBIX (DAiJIOB, HAKOHEL, MHOTHE YMO3pH-
TeJIbHbIe, HO BaXKHbI€ MIOHSITHSI CUCTEMbI OMKUCAaHbI IMOO B pYKOBOACTBAX, JIMOO
B info-cTpaHuuUax, 1100, Ha XyA0H KOHeLl, B HECUCTEMAaTU3UPOBAHHOM COMpPO-
BOIUTENbHOW HOKyMeHTauuu. [103TOMy OT Mmo/b30BaTesNsl CUCTEMbI HE TPeOy-
€TCSA 3ayuu6éams BCE BO3MOXHBIE BADUAHTBI B3aUMOEHCTBUs ¢ Held. JlocTaTou-
HO HOHUMAmMb OCHOBHbIE MPUHLIUIbI €€ YCTPONUCTBA U YMETbh HAXOAMUTh Crpa-
BOYHYI0 HHMOPMaLMIO. DHHIUTEHH FOBOPWI TaK: «3a4yeM 3allOMUHAThb TO, YTO
BCETIa MOXHO MOCMOTPETH B CITpaBOYHHUKE 7»

CrpaHuusbl pykosoacTea (man)

bosbuie Bcero none3Hon MHPOpMaLUY COAEPXKUTCS B CTPAHMLIAX PYKO-
BoacTBa (manpages), 1Jisl KpaTKOCTH Mbl OyeM Ha3bIBATbh UX MPOCTO «pPYKOBOA-
cTBo». Kaxxnasi cTpaHulia NOCBsIeHa KAKOMY-HHOYAb OTHOMY OOBEKTY CUCTE-
Mbl. [17151 TOrO YTOGBI TOCMOTPETH CTPAHHUILY PYKOBOJICTBA, HYXHO NaTh KOMaH-
1y CUCTeMe man obsexm:

[methody@localhost methodyl$ man cal
CAL(1) BSD General Commands Manual
CAL{1)
NAME
cal ~ displays a calendar
SYNOPSIS
cal [-smjyl3] ([[month] year]
DESCRIPTION
Cal displays a simple calendar. If arguments are not
specified, the current month is displayed.

The options are as follows:

IIpumep 2.5. [TpocMOTp cTpaHUUBI pyKOBOACTBA

«CTpaHHLIa pyKOBOACTBa» 3aHUMAeT, KaK MpaBuio, 00Jbliie OXHOW CTpaHU-
1bl 3kpana. dns Toro yToObl YUTaTh ObUIO YOOOHEE, man 3anmyckKaeT 1porpaMmmy
NOCTPAHUYHOTO MPOCMOTpPa TEKCTOB — less. YMpaBisATh NPOrpaMMoi less
NPOCTO: CTPaHULLbI MEPETUCTBIBAIOTCS MPOOEIOM, a KOTIa YUTATh HAlOECT, Ha-
1o HaxaTb “ g (Quit). [TepeaucThiBaTh CTPaHHULIBI MOXHO M KJIaBULIAMU Page
Up/Page Down, ISl CABMTA Ha 00HYy CTPOKY BIIEPel MOXHO TMPUMEHSTH
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Enter WIN CTPEJKY BHU3, a HAa OIHY CTPOKY Ha3al — CTpeJiky BBepX. Ilepexon
Ha HayaJIi0 U KOHELl TEKCTA BBITIOJHSETCS MO KOMAaHAaM “g” U “G” COOTBETCT-
BeHHO (Go). IToJHBIA CITHCOK TOTO, YTO MOXHO Je/1aTh C TEKCTOM B less, BHI-
BOOUTCSI Mo KoMaHae “H” (Help).

CTpaHHULIA PYKOBOJCTBA COCTOMT U3 MOJeii — CTaHAAapTHBLIX pa3lenos, C
pPa3HbIX CTOPOH OTUCHIBAIOLINX 3aHHTEpecoBaBlIMi Medoaus o0beKT — KO-
MaHay cal. B none NAME CONEpXHUTCS KpaTKOe ONMUCAaHUE 0ObeKTa (Takoe,
YTOOBI €r0 Ha3HaYeHUE OBLIO MOHSITHO C NepPBOTro B3rJsaa). B noje SYNOPSIS
IaeTcs (opmanu30eaHHoe OTNUCAHUE CIOCOOOB HMCIONB30BaHUs 00bEKTa (B
JIaHHOM CJlyyae — TOrO, KaK U ¢ KaKUMH NTapaMeTpaMM 3anyckKaTb KOMaHIy
cal). Kak npaBuJio, B KBaapaTHble CKOOKM B 3TOM T0Ji€ 3aKJIOUYEHBI Heobs3a-
menbHbie TIapaMETPbl KOMaHIbl, KOTOPbIE MOXHO €# nepelaTh, a MOXKHO M OIy-
ctuth. HanpuMep, ctpoka “ [ [month] year]” 03HAyaeT, UTO B 3TO MECTe
KOMaHIHO¥W CTPOKM NapaMeTPOB Y KOMaHIbl MOXET He ObITh BOOOIlIE, MOXET
OBbITb YKa3aH roJ UJu napa — Mecsill M roa. HakoHel, TekcT B none DESCRIP-
TION — 3TO pa3BEPHYTOE ONMMCaHHe 0ObEKTA, JOCTATOYHOE [UISI TOTO, YTOObI
MM BOCIIOJIb30BAThHCSI.

OaHo U3 caMbIX BaXXHbIX NMOJIEH PYKOBOACTBA HAXOAMTCs B KOHLIE TEKCTA.
Ecnu B npouecce ureHuss NAME Wi DESCRIPTION NoJb30BaTelb TOHUMAET,
YTO HE Halllea B PYKOBOACTBE TOTO, YTO MUCKal, OH MOXET 3aXOTETh MOCMOT-
peThb, a €CTb JIN dpyeue PYKOBOACTBA WM WHbBIE UCTOUHUKH UHMOPMALIMU no
moii nce meme. CIIUCOK TAKUX UICTOUHUKOB COIEPXUTCA B MoJjie SEE ALSO:

[methody®localhost methody)l$ man man
SEE ALSO
apropos (1), whatis(l), less(l), groff(l), man.conf(5).

I1pumep 2.6. [losnie SEE ALSO pyKOBOICTBa

o storo nosis Medoauit 1o6pascs ¢ MOMOLIBIO YK€ U3BECTHOM KOMaH-
Obl “G". He To yTOOBI €My HEMHTEPECHO ObLJIO YUTATh PYKOBOACTBO MO man,
cKopee HaobopoT: UM ABUrasa Jobo3HateabHocTh. B Iloje SEE ALSO oOHa-
PYXHUJIUCh CCBUIKM Ha pYKOBOACTBA Mo less, groff (mporpamme dbopma-
TUPOBaHUSI CTPaHULBI PYKOBOACTBA), CTPYKTYpe KOH(HUrypauHoHHOro ¢aina
Ut man, a Takxke Mo ABYM CONYTCTBYIOUIMM KOMaHAaM C TAKMMU TOBOPSILLIH -
MU Ha3BaHUSIMU «Apropos» U «whatis»*, yto Medoauit HeMeIUIEHHO NPUMe-
HSIET ONIHY KOMaHy K UMEHHU [PYroM, faxe He 3arisabiBasi B JOKYMEHTALUIO.
Tax Hu 6 Koem cayuae He CiefyeT AeNaTh! A 4TO €CJv 3anylleHHasi nporpaMma
HayHeT C TOro, YTO COTpeT Bce ¢aitnnl B BalieM Katanore?

* [Mo-thpaHLy3CKK «apropos» 03HAYAET «KCTAaTH», @ «wWhat is» — NMO-aHIIMIACKH — «YTO TaKOE».
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[methody@localhost methody]$ whatis apropos
apropos (1) - search the whatis database for strings

{methody@localhost methody]$ man apropos

apropos (1) apropos (1)
NAME
apropos - search the whatis database for strings

Ilpumep 2.7. Bbi3oB whatis

Ha st1oT pa3 Medoauio noBesso: KOMaHAa whatis He JejJaeT HUYETO
paspywuTeabHoro. Kak ¥ koMaHaa apropos, what 1 s HIeT NOACTPOKY B He-
KOTOpO# 6a3e AaHHbIX, COCTOSIIEH U3 Mojiel NAME BCeX CTPAaHHUIL ITOMOILIH B
cucteMe. Paznuuue MeXay HUMHM B TOM, YTO what is — TOJBKO Cpelu UMEH
00LEKTOB (B JIEBbIX YacTsX Nnojieit NAME), a apropos — Mo Bceld 6ase. B pe-
3yfbTaTe Y what is MmoJjiydaeTcsl CIIUCOK KPaTKUX ONMCAaHU 0OBEKTOB ¢ ume-
Hamu, BKIIOYAIOIIMMU HCKOMOE CJI0BO, 3 Y apropos — CITMCOK, B KOTOPOM 3TO
CIOBO ynomuHaemcsa. JIJis TOro, yToOB! 3TO Y3HaTh, BCe paBHO MPHUILJIOCH OIUH
pa3 IpoYecTb JOKYMEHTALMIO.

B cucTeMe MOXET BCTPETUTBCS HECKOJBKO OOBEKTOB pa3H020 THUIIA, HO C
ONMHAKOBBIM Ha3BaHMeM. YacTo COBMamaloT, HalpHMep, HMEHA CHCTEMHBIX
BBI30BOB ((hYHKLIMIA SApA) U POTPaMM, KOTOPbIE MOIb3YIOTCS ITUMU (DYHKLIHM-
IMH U3 KOMaHIHOM CTPOKH (T. H. YTHJIMT):

[methody@localhost methody]$ whatis passwd

passwd (1) - update a user's authentication tokens(s)
passwd (5) - password file
passwd (8) - manual page for passwd wrapper version 1.0.5

Ilpumep 2.8. PykoBoacTBa ¢ 0OMMHAKOBLIMH MMEHAMH

OnucaHuss 0OBEKTOB, BbIBOAMMBIE whatis, OTIMYAIOTCS YUCAOM B
ckobkax — HoMepoM pa3zaena. B cucreMe pykoBoacTB Linux — neBsaTh pa3ie-
JIOB, K2XKIbI1 U3 KOTOPBIX CONEPXKUT CTPaHMUIIbl PYKOBOACTBA K OOBEKTaM OI-
peneneHHOro TUMna. Bee pa3aenbl COAEPXaT M0 OIHOMY PYKOBOACTBY C UMEHEM
«intro», B KOTOPOM B 00lLIEM BUIE U Ha IIpHMeEpax paccka3aHo, KaKoe 0ObEeKThI
MMEIOT OTHOLIEHHE K JaHHOMY pa3ieny:

george@localhost:~> whatis intro

intro (1) - Introduction to user commands
intro (2) - Introduction to system calls
intro (3) - Introduction to library functions
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intro (4) - Introduction to special files
intro (5) - Introduction to file formats
intro (6) - Introduction to games
intro (7) - Introduction to conventions and miscellany section
intro (8) - Introduction to administration and privileged commands
intro (9) - Introduction to kernel interface’
Hpumep 2.9. PykoBoacTea intro
BoT Ha3BaHUs pa3nesioB B MePEBOJE Ha PYCCKMIA:

1.  KoMaHuhbl nmonab3oBarens.

2. CucTeMHbI€ BbI30Bbl (IOJIb30BaTENbCKUE (DYHKUMH siapa Linux; pyko-
BOACTBA pacCYMTaHbl Ha NPOrPaMMHCTa, 3HalOLUETro A3bIK CH).

3. bubavoteuyHble PYHKUHUU (DYHKLIMM, MPUHAMJIEXKAILHE BCEBO3MOXHBIM
6ubaroTekaM MoanporpaMM; pyKOBOJACTBA pacCyMTaHbl Ha MPOrpaMMH-
CTa, 3Halollero s3blk CH).

4.  BHewHue ycTpoiicTBa U paboTta ¢ HUMH (B Linux OHY Ha3biBalOTCA CNEMH-
aJbHbIMU adaamu, cM. aekuuio 10).

5. ®@opMaThl pa3IMYHbIX CTAHIAPTHLIX (haii1oB CUCTEMBI (HAallpUMED, KOH~-
¢uUrypanuoHHbIX).

6. Hrpsbl, Ge3nenyluiky M IpOYHeE BEIUM, HE UMEKLIHE CHCTEMHOMR LieHHOC-
TH.

7. TeopeTHyeCKME MOJOXEHHSA, JOTOBOPEHHOCTH U BCE, UTO HE MOXKET ObITh
KI1accU(pULUPOBAHO.

8. HWHCTpyMEHTbl aAMMHHUCTPATOpa (YaCTO HEAOCTYINHbIE OOLIYHOMY MOJIb-
30BaTeNIO).

9. HHrepdeiic aapa (suymperHue GYHKUHMU U CTPYKTYpbl JaHHBIX flpa

Linux, Heo6X0aUMbIe TOJbKO CUCTEMHOMY MPOrpaMMHUCTY, HCTIPABAIO-
LLIEMY WIH AOIMOHSIOILEMY SAPO).
B uyacTtHocTH, NMpHMep ¢ passwd MOKAa3bIBAET, UTO B CUCTEME “Some

Linux”, KOTOPYIO HCnonb3yeT Medoauii, ecTb nporpamMa passwd (MMEHHO
¢ ee moMolliblo Medoauit noMeHsn cebe naposb B NMpedblaylleil JeKUHH),
ghaiin passwd, colepxaulnii MHGOPMALIHIO O TIOJIb30BATENAX, U AOMUHUCPa-
mopckasa nporpamma pas swd, obaaaaroias 6osee LIMPOKUMH BO3MOXHOCTSA -
Mu. 1o yMonuaHWI0 man NpocMaTpUBaeT BCe pa3desibl M MOKAa3bIBaeT nepsoe
HaiidenHoe PYKOBOACTBO € 3aAaHHbIM UMeHeM. YToObl MOCMOTPETh PYKOBOICT-
BO IO OOBEKTY U3 ONPEAEJEHHOro pa3jena, Heo6xonMMO B KaUeCTBE MepBOro
rnapaMeTpa KOMaHAbl man yKa3aTb HOMEp pasaesa;

[methody@localhost methodyl]$ man 8 passwd
PASSWD(8) System Administration Utilities PASSWD(8)
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[methody@localhost methody]l$ man -a passwd

PASSWD(1) Some Linux PASSWD(1)
PASSWD(8) System Administration Utilities PASSWD(8)
PASSWD(5) Linux Programmer's Manual PASSWD(5)

IMpumep 2.10. Bri6op cpeau CTpaHUL PYKOBOACTBA C OJUHAKOBBIM
HMEHEM

Ecan B kauecTBe mepBoro napaMmeTpa man MCIOAb30BaTh “-~a”, OyoyT
TNoCJIeA0BaTe/IbHO BblIAHbI 6ce PYKOBOACTBA C 33JaHHBIM WUMeHeM. Buympu
CTPaHHUL PYKOBOACTBA MPUHSTO HENOCPEACTBEHHO M10OCJIE UMEHHU 00BEKTA CTa-
BUTb B KPYIJIbIX CKOOKAaxX HOMED pa3zesia, B KOTOPOM COAECPXKUTCS pYKOBOACT-
BO 110 3TOMY 00beKTY: man (1), less (1), passwd(5) U T. 4.

Info

Ilpyroi McTOuHUK UHGOpMALUHK 0 LinuxX U COCTARISIOLIMX ETO NPOTrpaM-
Max — cripaBouyHas noiacucrema info. CTpaHuLla pyKOBOICTBa, HECMOTpPS Ha
00MIIHE CCBUIOK Pa3au4Ho20 TUTA, OCTAETCSl «WIMHEHHBIM» TEKCTOM, CTPYKTYPH-
POBaHHBIM TOJIBKO JIoTHueckHU. JJoOKyMeHT info cTpyKTypUpOBaH Npexie Bce-
I0 MonosceUHecki — 3TO HACTOSLLMIA TMITEPTEKCT, B KOTOPOM MHOXECTBO He-
GONBLUMX CTpaHWLl OObeAMHEHbI B JepeBo. B KaxaoM pasjene AOKyMeHTa
info Bceraa ecThb OMIaBAeHUE, U3 KOTOPOTO MOXHO NEPEUTH cpa3y K HYXHO-
My noapasieny, OTKyda Bceraa MOXHO BEPHYTbcst 06paTHO. KpoMe Toro, info-
IOKYMEHT MOXHO YMUTaTh U KaK Henpepbi@Hblid TEKCT, IOTOMY B KaXIOM IOA~-
pasziesie €CTb CChIMKU Ha NPEAbIIYILINA U MOCAELYIOUIUMH MOAPa3AEIbl:

[methody@localhost methody]$ info info
File: info.info, Node: Top, Next: Getting Started, Up: (dir)

Info: An Introduction

* Menu:
* Getting Started:: Getting started ueing an Info reader.
* Expert Info:: Info commands for experts.

* Creating an Info File:: How to make your own Info file.

* Index:: An index of topics, commands, and variables.

--z2-Info: (info.info.bz2)Top, cTpox: 24 --All--cecccccumuman_

Welcome to Info version 4.6. Type ? for help, m for menu item.

Tpumep 2.11. [MpocMorp info-10KymeHTa
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IMporpamMa info UCMONABL3YET BECh IKpaH: Ha OOJIbLUEN €r0 YacTH OHa
MOKa3bIBAET TEKCT IOKYMEHTA, a MepBasi U ABe MOCAeIHUX CTPOKH OPUEHTALMH
B €0 CTPYKTYpE.

OnHa WM HECKOABKO CTPaHUL, KOTOPhle MOXHO NMEPEIUCTLIBAThL KJIaBU-
el Ipoben UMK Page Up/Page Down — 3T0 y3ea (node). ¥Y3en coaepxur
OOBIUHBIM TEKCT M MEHI0 (Inenu) — CIIMCOK CChIIOK HAa ApYTHe Y3jbl, jexXallue
B IepeBe Ha 00j1ee HU3KOM ypoBHe. CChIIKA BHYTPH 1OKYMEHTa UMEIOT BUA, “ *
uma_y3na::” W repeMellaTh o HUM KypCcOp MOXHO KJaBHUILel Tab, a mepexo-
IWTh K TPOCMOTPY BLIOPAHHOTO y31a — KJIaBUIlLel Enter. BepHyTbes K npe-
IbIIYUIEMY MPOCMOTPEHHOMY Y371y MOXHO KiaaBuiied “1” (oT «Last»). U,
IJ1JaBHOE, BBIWTH U3 IIpOorpaMMbl info MoxHO, HaxaB “qg” (Quit). bojiee no-
IpoOHYIO CIIpAaBKY 00 ympaB/leHHMM MporpaMMoi info MOXHO B 1000t MO-
MEHT MOJYYUTh Yy caMoi info, HaxaB “?2”.

V311, cOCTaBAAIOILNE TOKYMEHT info, MOXHO NMPOCMATPUBaThL U MOJI-
psill, OAMH 3a APYTUM (C MOMOLLbLIO KOMaHa “n”, Next, U “p”, Previous), on-
HaKO 3TO MCIOJb3yeTcsl HeyacTo. B BepxHeil cTpoKe 3kpaHa info nmoka3biBa-
€T UM TeKYLUEro y3ja, UMs CIEAYIOLUEro y3aa U UMSA POIUTENbCKOro (MUIu
BEPXHETO) y3J1a, B KOTOPOM HaxXOMUTCS CcChbliKa Ha TeKyluii. [Moka3aHHble Me-
donuio uMs y3na Top U UMS BEpXHETo y3a (dir) 03HAYaIoT, YTO POCMATPU-
BaeTCS KOpHesoll y3e1 IOKYMEHTA, Bblllle KOTOPOTO — TOJILKO KaTajaoT co CIUC-
KOM Bcex info-aepeBbeB. B HMXHeH YacTH 3KpaHa pacnosioXeHa CTPoKa ¢ UH-
dopmaLMeli o TekyllleM y3ie, a 32 Heid — cTpoKa [UIsl BBOAA IUTMHHBIX KOMaH
(HanpuMep, WISl TOMCKA TEKCTA C MOMOLILIO KOMaHAbL 7 /7).

KomaHne info MOXXHO yKa3bIBaTh B MapaMeTpax BCIO LEMOYKY y3J10B, MTPH-
BOOSILLYIO K TOMY WJIM MHOMY pasfeiy AOKYMEHTaUMH, OOHAKO 3TO ObIBaeT
HYXHO IOBOJBLHO PEAKO:

[methody@localhost methody]$ info info "Getting Started” Help-Q
File: info.info, Node: Help-Q, Prev: Help-Int, Up: Getting Started

Quitting Info

IIpumep 2.12. [pocMoTp onpeneaeHHOro y3ia info-n1oKyMeHTa

Cam 11 Medoauii ato nprayman, WM NOACKa3al KTO, HO COBEpILIEHHO Mpa-
BUJILHO OBLIO 3aK/II0YMTh B KABBIYKU UM y37a «Getting Started» — B 3TOM ciyyae
info uckana y3en no «agpecy» “info -> Getting Started -> Help-Q”. Eciu
Obl KOMaHaa UMena Bul info info Getting Started Help-0Q, To «ai-
pec» MOJyYyuics Obl HEMPaBUIBHBINA: “info -> Getting -»> Started -
> Help-Q”. Huyero TAMHCTBEHHOTO B 3TOM HET, U YK€ K KOHILY JIEKLIMHM CTa-
HeT MOHSTHO, B YeM 31ech AeJio (CM. pasnes «Ci1oBa U pa3ieuTen»).
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RTFM

Oxa3biBaeTcsi, UCMOJb30BaHUE KaBblyeK Medoauii npuayMan He cam:
CTIPOCHMJ Y TOBapHIiIa, ONbITHOrO noab3oBaTenst Linux no damunuu [ypesuuy.
[ypeBHY OXOTHO MOKa3aJ1, Iie CTaBUTb KABBIUKH, a BOT OOBSICHSITh, UTO OHH J€e-
JaT, otkasaicd: «TaM orTanyHoe pykoBoacTtBo! Ywuraiil» JokyMeHTauus B
Linux MrpaeT BaxXHeHIUyI0 po/ib. PellieHue 4060 3anauyu 10JXKHO HAYMHATBCS
¢ M3y4eHHs! pyKOBOACTB. He CTOUT XaJyieThb Ha 3TO BpeMeHU. [laxe eciiy psiioM
€CTh OTBITHBIM IMOJb30BaTeb LinuXx, KOTOpBIHA, BO3MOXHO, 3Haem OTBET, He
CTOUT GECITIOKOMUTL €ro ¢pasy xce. BO3MOXHO, 1axe 3Has, ¥mo HY>XXHO caeJaTh,
OH He TOMHHUT KaK UMEHHO — M TO3TOMY (@ TaKXe MOTOMY, UTO OH — OIbITHBIA
T10/1b30BaTe1b) HAYHET C U3yUeHHUs pyKOBOACTBA. DTO — 3aKOH, y KOTOPOTro 1a-
xe coberBeHHOe HazBaHMe: RTFM, uro o3HayaeT «Read That Fine Manual»,

RTFM, Read That Fine Manual
IMpaBuio, corjacHo KOTOpOMY pelleHHe 000 3agayd Hano
HaUMHATD C U3YYEHHUS1 TOKYMEHTALIMH.

Cnoa [ypeBHuYa — NMpaKTUYECKHU JOCAOBHBII nepeBon 3ToH (pasbl, Tak
YTO €€ CMBICJI M IPOUCXOXIAEHHUE OUEeBUAHBI. Linux pacCUUTaH B OCHOBHOM Ha
TeX, KTO XOU€ET 3HaTh, KAK UM MOJb30BaThCS.

PykoBoacTBo — 3TO He yyeOHMK, a cKopee cripaBoYHMK. B HeM coadep-
XUTCS1 UHOpMalsl, docmamouHas 11s1 OCBOEHHsI ONTMCBIBAEMOro 00beKTa, HO
HUKaKMX o6yuarouiux NpueMoB, HUKAKUX onpeaeaeHUH, MOBTOPEHUIA U BbIAE-
JeHHS IaBHOTO B HEM 00bIYHO HeT. TeM 6oJiee He 10NYCKAETCsl yeeuenue pyKo-
BOACTBA C LeJIbIO NMpeaCTaBUThb HeboJiblIMe Mo 06beMy, HO HauboJjlee BaxXHbie
cpeneHMsi. Tak NMpHUHSITO B yyeOHMKaxX, MPUYEM CBEAEHHUS] PACKPbLIBAKOTCS U
00BSACHSIIOTCSI O4€Hb MOAPOOHO, a OCTAIbHbIE MPUCYTCTBYIOT B BUIE CChUIKH Ha
JOKYMEHTALMIO 1151 npodeccHoHanoB. CTpaHULBI PYKOBOACTB — U €CTb 3Ta
caMast IOKyMeHTaLus sl podecCUOHATOB. PyKOBOICTBO Yalile BCEro YUTaeT
YeNOBEK, KOTOPLIN yXKe 3HAET, O YEM OHO.

DTO He 3HAUMT, YTO M3 PYKOBOACTBA HEJb3sl MOHATb, KaK, HalpuMep,
NoNb30BaTLCSI KOMAaHIOM B MpocTeifiiinx cayyasix. HanpoTus, yacto BcTpeya-
eTcd nojie EXAMPLES, KOTOpOe KakK pa3 U COAEPXKUT npumepsbi UCTIONIb30BaHUsl
KOMaHIbl B pa3HbIX ycjaoBusix. OJHAKO BCe 3TO NMPU3BAHO HE Hay4ums, a pac-
KPBITb CMBIC]I, TOSICHUTB CKa3aHHOE B Apyrux nojsix. Medonuit Hawen onuca-
HHe paboThl ABOMHBIX KaBbIUEK B PyKOBOJACTBE MO sh, OAHAKO MOHSI U3 HETo
JANEKO He BCe — [JIaBHBIM 00pa3oM, MOTOMY, YTO BCTPETUJ CJAUILKOM MHOIO
He3HaKOMBIX TEPMHHOB.

CucteMa info MOXET colepxaTb 60MbIIIE, YeM man, NO3TOMY B Hee ya-
CTO BKJIIOYAIOT U YUeOHUKH (ITPUHATO Ha3bIBaTh YUeOHUK TEPMUHOM «tutori-
al»), n «<howto» (MpuMepbl MOCTAHOBKM U pellieHUs] TUMIOBBIX 3aday), U Jaxe
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cTaTbM Mo TeMe. TakuM obpa3oM, info-IOKYMEHT MOXKET CTaTh, B OTJIMUHE OT
CTpaHULbl PYKOBOICTBA, HOAHbIM c8000M CBedeHUIt. PazpaboTKa Takoro o1oKy-
MEHTa — Ae/N0 TPYAOEMKOE, MOITOMY NaJIeKO He BCE OOBEKThI CUCTEMBI UM CO-
npoBoxnaaiorca. KpoMe Toro, M npouectb 60abiloH info-I0KYMEHT yeiuxkom
3a4acTyio HeBO3MOXHO. [102TOMY MMeeT CMbICT HAUMHATL HMEHHO C PYKOBOI-
CTBa, a €CM €0 HeJA0CTaTOUHO — M3y4vaTb info.

Ecau HekoTopblii OOBEKT CUCTEMbl HE UMEET AOKYMEHTalWMH HU B
dopMaTe man, HU B popmaTe info, 3To HEXOPOILO. B 3TOM ciayvyae MOX-
HO HameATbCA, UTO MpPU HEM €CTb conposodumenvHas OoKymeHmayus, He
“Melollas, yBbl, HM cTaHAapTHOro (popMara, HU TeM GoJiee CCblJIOK Ha py-
KOBOJCTBA MO APYTUM O0O0beKTaM CUCTEMbI. Takas AOKYMeHTauusl (paBHO
KaK M MpHMepbl UCTIOAb30BaHUS 00beKTa), 0ObIYHO NOMEILLAETCS B KaTaaor
/usr/share/doc/nMsa_obweKTa.

JlokyMeHTalMsl B TMoJaBasiolleM OOJbIUIMHCTBE CJyyaeB MUILETCA Ha
NMPOCTOM aHTJIMHCKOM si3blke. Ec/IM aHIIMHCKUIT — HE pOAHOM SI3bIK A5 aBTO-
pa IOKYMEHTAlLlMU, oHa OYAET TOJILKO Mpolle. Tpaiulus nmucatb No-aHraui-
ckH uaet ot HeMasioro Bkjaga CILA B pa3BuTHE KOMNBIOTEPHOI HAYKH BOOG-
we ¥ Linux B yacTHocTH. KpoMe Toro, aHrTHHCKUIA CTAHOBUTCS A3bIKOM MEX-
JYHApOAHOTo OOleHUS BO BceX 001aCTX, HE TOJNbLKO B KOMIbloTepHoii. Heob-
XOAUMOCTb MUCATh Ha s13biKe, KOTOpbIi ByaeT 6oee UAU MeHee NOHATEH 60b-
LLUMHCTBY MOJIb30BaTeNeil, 0OBACHSIETCS MOCTOSIHHBIM pa3BuTHUeM Linux. Hdeso
HE B TOM, UTO CTpaHULly PYKOBO/JACTBA HEJb3sl MEPEBECTH, a B TOM, UTO €€ MpH-
JIETCA TEePEBOAUTL BCAKUU pa3, KOTAA U3MEHMTCS OMUCHIBAEMbIil €10 OOBEKT!
HanpuMep, Bbixoa HOBOI BEPCHMU NMPOTPaMMHOIO MPOAYKTa COMPOBOXIAETCS
U3MEHEHUEM €I0 BO3MOXHOCTEH U 0COBEHHOCTEN paboThI, a cleIoBaTeNbHO, U
HOBO# BepcHeil nokyMeHTalMU. Toraa nepesod 3Tol JOKYMEHTALUU TpeBpa-
LIaeTcs B «moving target», CU3M@pOB TpyI.

Knioum

PaGoTtas B cucTeMe M M3yvasi pykoBoACTBa, Medoauii 3aMeTu1, 4To na-
paMeTpbl KOMaHA MOXHO OTHECTH K JBYM pa3IMuHbIM kaTeropusiMm. Hekoro-
pble MapaMeTpbl UMEIOT cobCcmaeHHbId CMbICI: 9TO UMeHa (aioB, Ha3BaHUS
pa3ziesioB M 06beKTOB B man M info, yucia U T. 0. Jlpyrue napameTpbl cobcT-
BEHHOI'O CMbICJIa HE UMEIOT, UX 3HAY€HHUEe MOXHO MUCTOJIKOBATh, JUILb 3Has, K
Kakoil koMaHie oHU oTHocsTcsl. HanpuMep, napaMeTp “ -a” MOXHO nepeaaTh
He TOJbKO KOMaHAe marn, HO U KoMaHae who, M KOMaHae last, MpH 3TOM 3Ha-
YUTB JUIS1 HUX OH OyaeT pa3Hoe. Takoro poda mapaMeTpbl Ha3bIBaOTCS Modughu-
Kamopamu 66inoaHeHus WA KIodamu (options):

[methody@localhost methodyl$ date
Bek Cenm 19 23:01:17 MSD 2004
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[methody@localhost methodyl$ date -u
Bck Cen 19 19:01:19 UTC 2004

Ilpumep 2.13. KomaHaa date ¢ KI04YOM

Jlng peuieHUS pa3HbIX 3a0a4 OAHHU U Te Xe NeHCTBUSI HEOOXOIUMO BbIMO-
HATBb cjlerka no-pasHoMy. Hanpumep, U1 CMHXpOHM3auMM paboT B pa3HbIX
TOYKaX 36MHOTO 1Liapa Jy4llie UCII0b30BaTh €AMHOE 1715 Bcex BpeMs (no IpuH-
BUYY), a [UIS1 OpraHu3alury COOCTBEHHOTO paboyero AHs — MECTHOE BpeMs (C
YYETOM CABMIA 10 YaCOBOMY I10SICY U pa3HHULIbI 3UMHETO U JIETHETO BPEMEHH).
Y 10, ¥ opyroe BpeMs Moka3blBaeT KOMaHIa date, TOJbKO A1s1 paboThbl IO
IpMHBHYY €l HyXXeH IHOMNOJHHUTENbHBII MmapaMerp-KJod “-u” (OH Xe “--
universal”).

OaHOOYKBEHHbIE KTIOYU

J.1g hopmata KiItouei HeT XXeCTKOTO CTaH1apTa, OAHAKO CYIIECTBYIOT 10-
TOBOPEHHOCTH, HapyllaTh KOTOPhbie B Hallle BpeMsl yXKe HelpuiInuHo. Bo-nep-
BbiX, €C/IM MTApaMeTp HAUMHAETCS Ha “ -, 3TO — OAHOOYKBEHHbIi K104, 3a “ -
”, KaK MpaBuI0, CledyeT OIWH CHMBOJ, Yallie Bcero — 6ykBa, 0603Havalolias
JeiicTBHE WJAM CBOWMCTBO, KOTOpPOE 3TOT KJII0Y MpHAaeT KoMaHae. Tak npoiie
OTAMYATh KJIIOYW OT APYTMX MapamMeTpoB — U M0Jb30BaTeIO NPU HaGope KO-
MaHAHOM CTPOKH, U MPOrPaMMMCTY, aBTOPY KOMaHIbl:

[methody@localhost methody]$ who -m
methody ttyl Sep 20 13:56 (localhost)
[methody@localhost methodyl$ cal -m

Cenrabpa 2004

I Br Cp 4Yr IOT C6 Bc

1 2 3 4 5

6 7 8 9 10 11 12

13 14 15 16 17 18 19

20 21 22 23 24 25 26

27 28 29 30

ITpumep 2.14. Micnosb3oBaHKe Killo4a “ -m” B pa3HbIX KOMaHIax

Jns who Kiod “ —m” o3Ha4aeT «Me», To ecTb «SI», ¥ B pe3yabrate who pabo-
TaeT OXOXe Ha whoami*. A il cal K04 “-m” — 3TO KOMaHja BbiIaTb KajeH-
Japb, CYMTAas IEPBLIM JHEM noxedensruk («Monday»), Kak 310 MpuHATO B Poccuu.

* Keratu, ¢ He3anaMsITHBIX BpeMeH who NOLAEPXUBAET OAWH Hecmanoapmubili Habop napameT-
poB: who am 1 Aefnaer TO Xe, YTo M who -m.
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CBoiicTBO Kiloya GbITh, C OAHON CTOPOHBI, NpeAeJbHO KOPOTKHM, a C
JPYroii cTopoHbl — WHGOPMATHBHBIM, Ha3biBaeTcsi abOpeBHATHBHOCTbIO. He
TOJILKO KJIIOYH, HO U MMeHa Haubosee pacnpocTpaHeHHbIX KoMaHa Linux o6-
JIAfAlOT 3TUM CBOMCTBOM.

B-TpeTbUX, MHOTAA KJII0Y M3MeHsAET NOBeleHUe KOMaHIbl TAKUM obpa-
30M, YTO MEHSIETCS U TOJIKOBaAHME MapaMeTpa, CJelyloliero B KOMaHIHOM
CTPOKE 3a 3TUM KJIIOYOM. BHIMISIIUT 310 TaK, GyATO KIIIOY cam NoJyyaeT napa-
METp, NO3ITOMY KJIIOYM TAKOI'O BUa Ha3blBAIOTCS napamerpHueckumH. Kak npa-
BWJIO, UX MapaMeTpbl — UMeHa (ailioB pa3IMYHOro MPUMEHEHMUSI, YHCTOBbIE
XapaKTEPUCTHUKHU U MIPOUME 3HAYeHUsl, KOTOPbIE HYXXHO NepeaaTh KOMaHe:

[methody@localhost methodyl]$ info info "Expert info" Cross-refs Help-
Cross -o text
info: 3amuces momm (info.info.bz2)Help-Cross...
info: 3aBepmeno.
[methody@localhost methodyl]$ cat text -n
1 File: info.info, Node: Help-Cross, Up: Cross-refs
2

3 The node reached by the cross reference in Info

IIpumep 2.15. Ucnonb3oBaHue info -o

3nech info 3anycTUWIach HE B KauecTBe UHMEPAKMUGHOU TIPOTPaMMbI, a
KakK obpaboTtuukK info-nokymeHTa. Pedynsratr paboThl — TekcT y3na info -»>
Expert info -> Cross-refs -> Help-Cross®*, nporpamma nomec-
TWiIa B (aiin text. A nporpaMMa cat BbiBeJla coAepxHMoe 3Toro daitia Ha
TEPMHUHAJ, IPOHYMEPOBaB Bce CTPOKM (MO NMpockbe Kiaoya “ -n”, «number»).

Tenepsb cTasio 6onee UKW MeHee NMOHATHO, UTO O3HAYAIOT HEY1000UHTae-
MBbIe CTPOKH B noJie SYNOPSIS pykoBoacTBa. HanpuMep [-smjy13] U3 py-
KOBOJCTBa 1o cal (5) roBOPHUT O TOM, YTO KOMAaHIy MOXHO 3amycKaTb C HEO-
0s13aTeJIbHBIMU KJIIOYAMH “ -S”, “-m”, “—J" #-y" »-1" QK *-3",

B-yeTBepThIX, €CTb HEKOTOPBIE MEHEE XECTKHUE, HO NMONYJSAPHBIE 1OTOBO-
PEHHOCTH 0 3Haueruu xmouyed. Kimou »“-h” («Help») 06b1uHO (HO, YBBI, HE
BCeraa) 3acTaBJIsieT KOMaHIbl BbIIaTh Kpamkylo cnpagky (HeuTo MoXoxee Ha
SYNOPSIS, HHOTA C KOPOTKMMHU NosicHeHUsiMu). Ecnu ykasats “ -“ BMecTo
HMEHH 6bix00H020 (aiia B COOTBETCTBYIOLIEM NTapaMETPUUECKOM KJIIO4e (He-
PEAKO 3TO KJIIOY “ -0 "), BbIBOA OyIeT NpOU3BOAUTLCA Ha TepMUHan**, Hako-

* CTpaHHOe ¢/IOBO «HOAa» Medoauii peluns OCTaBUTh HA COBECTH HEM3BECTHOTO NMEPEBOAYHKA
coobleHnit info.
** TouHee, Ha CTAHAAPTHBIA BLIBOJ, CM. JIEKLHIO 6.
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Hell, ObIBaeT Heo6X0MMMO Iepeaarh KOMaHIe napaMeTp, a He KJilo4, HauMHalo-
wwiicsi ¢ “ -, 1151 3TOTO HYXKHO MCIOJIBb30BaTh K04 “ -~ 7!

[methody@localhost methody]$ info -o ~filename-with-

info: 3ammcs woam (dir)Top...

info: 3amepmeno.

{methody@localhosgt methody)$ head -1 -filename-with-

head: invalid option -- £

Nompob6y#tre ‘head --help' Ans nomyweuma 6onee NORPOSHOTO OMMCAHMA .
[methody@localhost methody]$ head -1 -- -filename-with-

Pile: dir Node: Top This is the top of the INFO tree

Ipumep 2.16. [MapaMeTp-He K104, HAUMHAIOIUHACSA HA “ -

3necy Medonuit cHayana co3pan ¢dain -filename-with-, a moTtom
NbiTAICA MOCMOTPETh €ro MepBYKd CTPOKY (KoMaHiga head -xommyecT-
BO_CTPOK MMsi_dariia BbIBOOIUT MEPBbIE KOIMYECTBO_CTPOK U3 YKa3aH-
Horo daiina). Koy #~-* (mepBelii “-* — NpU3HAK KJo4Ya, BTOpOil — caM
Kno4) OoObIUHO 3alpeljaeT KOMaHAe MHTEPNPETUPOBATh BCE MOCAECHYIOIINE
napaMeTpbl KOMaHIHOH CTPOKH KaK KJIIOYH, HE3aBUCUMO OT TOTO, HAYMHAIOT-
cf OHM Ha “ - WU HeT. TonbKo nocne “--~ head cornacunace ¢ TeM, 4TO -
filename-with- — 3T0 UMA daiina.

MNonHOCNOBHbDbIE KNIOYMN

AGOpPEeBHATUBHOCTb KJIIOUEH TPYIHO COOJIOCTH, KOra MX Y KOMaHIbI
cauiikoM MHoro. HexoTtoprle OYKBBI JATUHCKOTO aichaBUTa (HampUMep, “s”
HIK “0") UCIOJB3YIOTCSl OUEHBb YacTO, U MOIJIM OBl CIYXUTb COKpalleHUEM
Cpa3y HECKOJBKHUX KOMaH/l, 4 HEKOTOPHE (HAaNpUMED, “ 2" ) — pelKo, O HUX
¥ Ha3BaHME-TO OCMBICIIEHHOE TPYIHO MpUAyMaTb., Ha Takoii ciayyaii cymiect-
BYET APYTO¥, MOTHOCI0BHLIH (hOpMAaT: KTI0U HAYMHAETCS Ha déa 3HaKa “ - ", 3a
KOTOPBIMH CJIEAYET MOJIHOE UMS 0603HAYaeMOI UM CYIIIHOCTH. TakoB, Hanpu-
Mep, KoY “ --help” (a”Haior “-h”):

[methody@localhost methody]$ head --help

Hcnonsaosamme: head [KIBU]... [&oadim]...

Print the first 10 lines of each FILE to standard output.

With more than one FILE, precede each with a header giving the file
name .

With no FILE, or when FILE is -, read standard input.

ApryMenTa, ofg3aTensEMe ANA ONMMHHEX Kmwodell, O6A3TENBHH ¥ IONA KOPOTKMUX.

45



Kypc Onepaumnorran cuctema Linux

-c, --bytee=[-]N print the first N bytes of each file;
with the leading '-~', print all but
the last N bytes of each file

-n, --lines=[-]N print the first N lines instead of
the first 10;
the leading '-', print all but
the last N linee of each file

~-q, --qQquiet, --silent He nevaTaTkr 3ATONOBRKM C

uMeHaMu QaRnos
-v, --verbose BCerpa nevaTaThs 3ATrONOBKM C
menamn daknos
-~help HOKAa3aThk BPTY COPAaBKY M BHATH
--vergsion noxkazaTer uHPOpDMAmIMI® O BEpPCHMM ¥ BEUATH
N may have a multiplier suffix: b 512, k 1024, m 1024*%1024.

06 ommb6rax coofma¥iTe no ampecy.

Hpumep 2.17. Kimiou —help

Medoauii caenan To, 0 YEM MPOCHIA €ro YTUAIMTA head. O0paliaeT Ha
cebsd BHUMaHHE TO, YTO HEKOTOPBIE KITIOYHU head UMEIOT U ONHOOYKBEHHbIN, U
MOJIHOCJIOBHBIH (DOPMAT, a HEKOTOPbIC — TOJBKO MOJXHOCAOBHBIA. Tak 0ObIYHO
1 ObIBACT: 4aCTO MCIOJb3yeMble KITIOUH HMEIOT a00peBHATYpY, a pelKHe — HET.
3uauenus apaMeTPUUYECKUX HOAHOCAOBHHIX KITIOUEH NMPUHATO MepelaBaTb He
CJIeAyIOLMM TapaMeTPOM KOMAaHIHOH CTPOKH, a C MOMOLUbIO KOHCTPYKLMH
" =3Ha4eHue"” HETIOCPENCTBEHHO Moc/e KIToya.

UHTepnpeTaTop KOMaHAHOU cTPpOokuU (shell)

B Linux HeT oTAe/bHOro 00beKTa oA UMEHEM «cHcTeMa», CHCTeMa — OHA
Ha TO ¥ CUCTeMA, YTODOBI COCTOATh U3 MHOTOUMCIEHHBIX KOMITOHEHTOB, B3aUMO-
JNeUCTBYIOLLIMX APYT € ApYTOM. [J1aBHbBIN U3 CUCTEMHBIX KOMITOHEHTOB — ITOJIb30-
BaTeNb. DTO OH KOMAaHIyeT MAllIMHOM, a Ta er0 KOMaHIbl BBIMOJIHAET. B pyko-
BOICTBAaX BTOPOTO U TPETHETO pa3nesioB ONTUCAHbBI CHCTEMHBIE BbI30BbI ((DYHKLIMHU
sanpa) ¥ oubnoreuyHole GpyHKUUMH. OHU-TO U €CTb HEMOCPEACTBEHHblE KOMaHIbl
cucteMe. IlpaBna, BOCMoNb30BaTbCS HMU MOXHO TOJIBKO HAIKCaB MPOrpamMmy
(yane Bcero — Ha si3plke CH), HepeaKo —AOBOJIbHO CIOXHYIO. [les10 B ToM, UTO
GYHKLUMH SApA peaTU3YIOT HH3KOYPOBHEBbIC OMEepaLMy, U IS pelleHUsT JaXe
caMo# MPOCTOi 3amayu Mojab30BaTe/I1 HEOOXOAUMO BBITIOJHUTh HECKOMBKO Ta-
KHUX Orepaluii, mpeobpa3ys pe3yJibTaT paboTbl OAHOM WISt HYX A ApYyroil. Bo3Hu-
KaeT HeOOXOOMMOCTb BbIIYMATh JJISl TTOJIb30BATeNsl ApYroil — 0oJiee BLICOKO-
YPOBHEBbI U ©oJiee ynOOHBII— SI3bIK YIIPaBICHUS CHCTeMOi. Bce KoMaHabl,
KOTOpble Hcnosib3oBal Medoauii B paboTe, ObUTH 4aCThIO MMEHHO 3TOTO SI3bIKa.
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M3 3T0ro HecJIoXHO 3aK/II0UUTb, UTO 06padamsiéams 3TH KOMaH/IbI, Mpe-
BpallaThb MX B MOCJIEAOBATEIBHOCTh CUCTEMHBIX U OHOJMOTEYHBIX BHI30BOB
JOJKHA TOXe Kakas-HUOYNb crelMalbHas porpaMMa, U UMEHHO ¢ Hel He-
NIPEpPBIBHO BEAET AMUANOT MOJIb30BaTEb Cpa3y MOcJe BXOIa B CUCTEMY. Tak OHO
¥ 0Ka3aJloCh — MporpaMma 3Ta Ha3blBaeTCsl HHTEPNPETATOP KOMAHAHOM CTPOKH
WM KoMaHaHasa 00004ka («shell»). «O6osoukoii» oHa Ha3BaHa Kak pa3 MoTo-
MY, UTO BCe yrnpaBJeHHe CUCTEMOM UJET KaK Obl «<M3HYTpU» HEE: MOJb30BaTE/lb
obwaeTcs ¢ Helo Ha yIOOHOM eMy si3bIKe (C MOMOUIBIO TEKCTOBON KOMaHIHOM
CTPOKM), a OHa ob11aeTCsl C APYTUMH YacTAMU CUCTeMbl HAa YI0OOHOM UM SI3bIKE
(BbI3BIBAS 3aNpOrpaMMHUPOBaHHbIE PYHKUHH).

TakuM oGpa3oM, YIIOMSIHYTbIE BbllLI€ ITpaBUIa pa3bopa KOMaHIAHOW CTpPO-
KM — 3TO TmpaBwia, NeiCTByOLIME UMEHHO B KOMaHAHOM UHTepIpeTaTOpe:
NoNb30BaTe b BBOIUT C TeEpMUHaa CTPOKY, shell cCYUThIBAET ee, MHOrIa — Tpe-
obpa3yeT Mo onpeneaeHHBIM NpaBUJIaM, TTOAYYHUBILYIOCS CTPOKY pa30OMBaeT Ha
KOMaHIy M rapaMeTphl, a 3aT€M BBLITNIOJIHAET KOMaHY, riepenasas ei 3Tv napa-
MeTpbl. KoMaHna, B CBOIO o4Yepellb, aHaJIM3UPYET NTapaMeTphl, BbIASISAET Cpeau
HUX KJIIOYH M IeJIAeT TO, O YeM €€ TIONPOCHIH, MOMYTHO BLIBOAS HA TepMHHAI
JaHHBIE L7151 TTOJIB30BaTEIs, MocJIe yero 3aBepiuaercs. [1o 3aBeplieHMH KOMaH-
Ibl BO30OHOBNSIETCS paboTa «OTCTYNUBILIETO HA 3aAHUH NJaH» KOMaHOHOTO
MHTepIIpeTaTopa — OH CHOBAa CUMTBIBAET KOMAaHIHYIO CTPOKY, pa3bupaer ee,
BHI3bIBAET KOMaHMY... Tak mpomosxaeTcs 10 TeX TMop, MoKa MoJib30BaTe/b He
CKOMaHIyeT 000JI0UKE 3asepuiumsbca caMol (C MoMoUIb 1ogout WM yNpaB-
JI0LEro CMMBoIa “~D*, KoTopbli 11 shell 3HaYUT To Xe, YTO W U1 APYTHUX
nporpamMm: 6oJibilie ¢ TEpMUHAIA BBoAA He OyIeT).

KoHeuHO, KOMaHIHbIX MHTEPTPETAaTOPOB B Linux Heckosibko. CaMblii
NPOCTOM U3 HUX, MOSIBUBILIMICS B paHHUX Bepcusix UNIX, Ha3biBascs sh, MK
«Bourne Shell» — o umeHu aBtopa, CtuBeHa bopHa (Stephen Bourne). Co
BPEeMEHEM Ero Be3Je, I/1€ TOJbKO MOXHO 3aMEHWJIM Ha 6oJiee MOLIHBIHA, bash,
«Bourne Again Shell»*. bash npeBocxonut sh Bo BceM, 0COOEHHO B BO3ZMOX-
HOCTSIX pelaKTUPOBaHUsl KOMaHOHON cTpokH. [loMuMo sh U bash B cucteme
MOXeET ObITh YcTaHOBJNIeH «The Z Shell», zsh, cambiii MOLIHBII Ha ceTOAHS KO-
MaHIHBIA UHTeprnpeTaTop (LYTKa JU, 22 THICSYH CTPOK IOKYMEHTAUMWH'), HIN
tcsh, OOHOBJIEHHAs U ToXe OYEHb MOLIHas Bepcusi ctapoil obosiouku «C
Shell», cuHTaKCcUC KOMaHI KOTOPOU MOX0X Ha A3bIK MporpaMMUpoBaHust CH.

Korna Typesuu nobapisin yueTHywo 3anuch Medonusi B CUCTEMY, OH He
CTaJl CMIpallINBaTh, KAKOH KOMaHAHbI HHTEPIPETATOP €MY HYXEH, TOTOMY 4TO
3HaJI: JUIS HOBUYKA UMl KOMAHIHOTO UHTepNpeTaTopa — NMycToM 3BYK. TeM He
MeHee UMS 000JIOUKHM, 3arycKaeMoOU MJisi ToJb30BaTeIs cpa3y Mocje Bxoaa B
CUCTEMY — TaK Ha3blBa€Mbld CTAPTOBBIH KOMaMAHbI# MHTepnperaTop (login
shell), — 3TO 4YaCTb MOJIL30BATEJIbCKONW YUETHOMH 3alTMCH, KOTOPYIO MOJIb30Ba-
TEJb MOXET U3MEHUTb KOMaHAoM chsh (change shell).

* Urpa cnos: «Bourne Again» Bciyx unTaeTcs Kak «born again», T. e. «BO3POXIEHHDII».
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Kakas 6b1 3a1aua, CBSI3aHHas C yIIpaBleHUEM CUCTEMOIA, HU CTOsLIa fepen
noJib3oBaTejieM Linux, oHa HO/MXHA UMEThb pellleHWe B TepMUHAX KOMaHIHOTO
uHTepnperaTopa. PakTUYeCKH, pellieHUe TOJb30BaTENbCKOM 3a1auyd ~ 3TO
onucaHue ee Ha s3biKe shell. 13bIK 061IeHHs MOJIH30BATENS] U KOMAHIHOTO UH-
TepIpETATOpa — 3TO BLICOKOYPOBHEBBIH SI3bIK MPOrPaMMHUPOBaHMs, AOTOJHEH -
HBIi, C OOHOI CTOPOHBI, CPENCTBAMH OpraHU3alMM B3aUMOAECTBHS KOMaH U
CHUCTEMBI, a ¢ APYTOoil CTOPOHBI — CPeACTBAMM B3aUMONENCTBUS C MOJL30BaTe-
JieM, 06JIErYaloIMMHU M YCKOPSTIOILMMHU paboTy ¢ KOMaHIHOM CTPOKOM.

Ilepenava
CHUTHAJIOB

..................... 3amyck

Puc. 2.2. Untepdelic KOMaHIHOW CTPOKH.
W3nanue Bropoe, nepepaboTaHHoOe M AoNOJHEHHOoe. B3anmoneiicTpue
MOJIL30BATEJIS C KOMIIBIOTEPOM MOCPEICTBOM TePMHUHAIA U 000JOUKH

KomaHgbl 1 yTUnuThb!

[methody@localhost methodyl$ apropos s
(deTHpe ¢ TIOJIOBMHOM THCSIHYM CTPOK!)

IIpumep 2.18. beccMbic/ieHHas KOMaHIa

OnHoro HeynayHoro 3amnycka apropos Medoanio 6610 10CTATOYHO IS
TOTO, UTOOBI MOHATH: KOMaHI B Linux ovens MHOT0. EMy IpHILLIO B TOJIOBY, YTO
HMKaKasl IporpaMma — NycTh Jaxe U 0060JI04Ka — HE MOXET CAMOCMOAIMENbHO
pa3bupaThCsl BO BCEX 3a10KYMEHTHPOBaHHbBIX KoMaHaax. Kpome toro, [ypeBny
Ha3bIBal OOJILIIMHCTBO KOMaH/ YTHJIHTAMH, TO €CTh MOJIE3HBIMH TIpOrpaMMa-
MH. Crano ObITh, KOMAHIHBIA UHTEPIPETATOP HE 00SI3aH YMETh GbIMOAHAMDb
BCe, YTO BBOJIUT IOJIb30BaTe b. EMy 10CTaTOUHO pa3o0paTh KOMaHIHYIO CTPO-
Ky, BbIIEJUTh M3 Hee KOMaHAY U MapaMeTphl, a 3aTeM 3alyCTUTh YTUJIUTY —
MpOrpaMMy, UMsi KOTOPO# COBIagaeT ¢ UMeHeM KOMaHIbl.

B neiiCTBUTENILHOCTH COGCMEEeHHbIX KOMaHI B KOMaHIHOM UHTEPIPETATO-
pe HEMHOro. B OCHOBHOM 3TO ONepaTophl sI3bIKa MPOrpaMMUPOBAaHUsl U NIPO-
4yye CpelcTBa YIpaBlIeHUs] CAMUM HMHTepIpeTaTopoM. Bce 3HakoMbie Mego-
IHI0 KOMaHAbl, AaxXe echo, cylllecTBYIOT B Linux B BUIE OTAENBHBIX YTUJIUT.
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shell 3aHMMaeTCs TOJBKO TEM, YTO MOATOTABJIUBAET HAOOp MapaMeTpoB B KO-
MaHIHOM CTpOKe (HanmpUMeEp, pacKphiBasl IADJ0HbI), 3aMycKaeT MporpaMMbl U
00padaThIBaeT pe3yJbTaThl UX pabdOThI:

[methody@localhost methody]$ type info
info is /usr/bin/info

[methody@localhost methedyl$ type echo
echo is a sghell builtin

[methody@localhost methody]$ type -a echo
echo is a shell builtin
echo is /bin/echo

[methody@localhost methodyl$ type -a -t echo
builtin
file

[methody@localhost methedy]$ type -a -t date
file

[methody@localhost methody]$ type -at cat
file

IMpumep 2.19. OnpeneneHue TUNAa KOMaHAbI

B bash TMN KOMaHAbl MOXHO OMPEAEIUTL C MOMOINBLID KOMAHIbI type.
CobcTBeHHBIE KOMaHbl bash Ha3biBaioTcs builtin (BcTpoeHHas KomaHaa), a
IUIS YTAJIMT BbIBOJAMTCS MYTh, COAEPXKAILMA Ha3BaHUE KaTanora, B KOTOPOM Jie~
XKUT ¢aita ¢ COOTBETCTBYIOLIEHN NMpOrpaMMoi, U UMs 3Toil nporpaMMbl. Heko-
TOpbl€ — CaMble HYXKHbl€ — KOMaH/bl BCTPOEHBI B bash, 1axe HeCMOTps Ha TO,
YTO OHU MMEIOTCS B BUAE YTUIUT (HanpuMep, echo). PaboraeTr BcTpoeHHas
KOMaH/1a TaK Xe, HO TaK KaK BpEMEHHM HA €€ BbINOJHEHHUE YXOAUT CYLIECTBEH-
HO MEHBbIll€, KOMaHAHbIM UMHTEpNPETATOP BLIOEPET UMEHHO €e, €C/IU OyaeT Ta-
Kasi BO3BMOXHOCTb. Kitou “-a” («all», KOHEUHO), 3acTaBiseT type BBIBECTH
éce BOBMOXHbBIE BAPUAHTLI MHTEPpETaLlMM KOMAaH/bI, a K04 “ -t ” — BBIBEC-
TH TUIT KOMaH/1bl BMECTO MYTH.

ITo coBety [ypeBrua Medoauii crpynnupoBan Kiao4YH, HaMmMcaB “ -at”
BMECTO “-a -t ”. MHOIrve yTUAUTHI ITO3BOSIOT YMEHBLIATL [UIMHY KOMaHI-
HOM CTPOKM NMOA0OHBIM 00pa3oM. Eciu BcTpeuaeTcs apaMeTpHUECKUM KITIOY,
OH JIOJIKEH ObITh MOCJAEAHUM B IpyMIie, a €ro 3HaueHHUe — CJI€10BaTh, KaK U Mo~
naraetcs, nocJje. [pynnupoBath MOXHO TOJBKO ONHOOYKBEHHBIE KITIOUH.

CnoBa u pasgenutenu

ITpu pazdope KoMaHaHOH CTpOKH shell UCTIONB3YeT MOHITHE pa3eHTe b
(delimiter). Pazaenurens — 3T0 CUMBOJI, pa3aesIoOLINiil ClI0Ba; TAKUM 00pa-
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30M, KOMaHJHasi CTpOKa — 3TO MOCJEAOBATEIBHOCTD €106 (KOTOPhIE UMEIOT
3HaAYEHUE) U pazdesumeneli (KOTOpbIE 3HAUCHMS HE MetoT). g shell paznenn-
TEJISAIMU ABJAIOTCA CUMBOJI TIpofesia, CUMBOJI TabyJsiiiMd U CUMBOJI NE€pPeBOaAa
CTPOKH (KOTOPBIA BCE-TaAKH MOXKET TONACTb Mex#cdy CJIOBAMH CIOCOOOM, OMNU-
CaHHbIM B JIekuuax 6 u 7). KonuvecTso pazaenuTeneit MeXIay ABYMsT COCEIHU-
MU CJIOBAMH 3HAYE€HUsI HE HMEET.

IlepBoe croBo B TpoOiKe NepedaeTcsl KOMaHAE KakK MepBbIi MmapaMerp,
BTOpPOE — KakK BTOPOH W T. A. 715t TOTo YTOOBI pa3fae/uTe b MOl 6HymMpb CllO-
Ba (¥ MOJYYMBILIAsACI CTPOKA C pa3le/INTeNIeM Nepeaanach Kak odun napameTp),
BCIO HYXHYIO MOACTPOKY HalA0 OKPYXHTb ONWHAPHBLIMW WJW IBOMHBIMU Ka-
BBIYKAMU:

[methody@localhost methodyl]$ echo One TwWO Three
One Two Three

[methody@localhost methody)$ echo One "Two Three"
One Two Three

[methody@localhost methodyl]l$ echo 'One

>

> O%. ¥ wTo panepme?

> A, KaBw4Ky 3abmum!'’
One
Ot. ¥ wTO paneme?
A, XaBNuUKM sabum!

[methody@localhost methody) $
ITpumep 2.20. 3akaBeluMBaHHE B KOMAHIHON CTpOKe

B mepBoM cnyyae KomaHie echo ObUIO nepelaHo mpu napaMmerpa —
“One”, “Two” U “Three”. OHa WX ¥ BbiBeJa, pa3nensia npobdeioM. Bo Bro-
POM Cllyyae NapaMeTpoB Obl1o d6a: “One” U “Two Three”. B pesyasrare 3TH
J1Ba TapaMeTpa ObUTM TaKXe BhIBEICHBI Yepes npobes1. B TpeTheM cayyae napa-
MeTp ObLT BCETO 00UH — OT OTKPBIBAIOLLETO anocTpoda “ ' One” N0 3aKpbIBalo-
mero “. . .3abun! ' 7. Bce BpeMs BBoJa bash ycayxJiuBo BblaaBasl Medo-
IWI0 TIOJCKA3Ky “> ” — B 3HAK TOro, YTo Habop KOMaHIHO#N CTPOKH MpPOI0Ji-
2KaeTcs, HO B PeXUME BBOAA COAECPKHUMOTrO KaBbIYeK.
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Jlekuusa 3. Crpykrypa ¢pannoBom CUCTEMBbI

B siexnun pa3dupaioTcs OCHOBHbIE IOHATHS (haiinoBoil cucTeMbl: (haiin, Ka-
TaJor, JepeBo KaTanoros. O0cyKIal0TCs NPUHLMILI pa3veltenns ¢aiinos B Linux
B COOTBETCTBMHU co cranaaprom FHS, npuBoaurcs xpatkuii 0030p CTaHIAPTHBIX
karajioros (painroBoii cuctembl Linux.

KioueBble cioBa: FHS, folder, BupTyanbHasi KOHCOJb, BAOXEHHBIA KaTa-
JIOT, BpeMeHHbIH haiijl, AOMalllHWii KaTanor, uMst dhaitna, MHTEpIIpeTaTop
KOMaHIHOH CTPOKH, KaTaJlol, KOAWPOBKA, KOH(UTypaUUMOHHbIH daiii,
KOPHEBOI1 KaTajloT, MOHTUPOBaHHe, 0ObIUHbIN aiii, nanka, NoaKaraor,
MOJIHBINA MyTh, MPOLECC, pa3deisieMble OUOIUOTEKU, Pa3MOHTUPOBAHHUE,
pacuiMpeHHe ¢aiiia, CHCTEMHBIH XYpHas, CIIELICHMBOJIBI, YIIpaB/sioLias
MoCnea10BaTeIbHOCTb, YPOBEHb BIOXKEHHOCTH, dain, daiti-abipka, daii-
JloBas cucrema, pai-ceblika, supo.

Oprannsauuna GannoBoin CUCTEMDI
daiin

®ajin — 370 MOHATUE, MPUBBIYHOE JI0OOMY MOJb30BaTENI0 KOMITbIOTEPA.
st nonb3oBaTteis Kaxnbld ¢paia — 3TO OTAENbHBIA NPEAMET, Y KOTOPOTO €CTh
Hayasio ¥ KOHEII ¥ KOTOpbIii OTJIMUAETCS1 OT BCEX OCTabHbIX (paiiloB HMEHEM H
pacroyioXeHHeM («KakK Ha3bIBaeTcsl» M «Tae JIexXuT»). Kak u n1o06oi npeaMmer,
daig MOXHO €031aTh, MEPEMECTHTb MU YHUUTOXHTb, ONHAKO 03 BHELUIHETO
BMELLIATEIbCTBA OH OYIET COXPaHSITHCA HEU3MEHHBIM HEOorpeae/ieHHO I0JToe
speMs. Maiin npeaHa3HayeH 111 XpaHEeHHWs1 JaHHBIX JIIOOOTO THIA — TEKCTO-
BbIX, TPaPHUECKHUX, 3BYKOBBIX, UCITOJIHSEMbIX TTPOTPaMM U MHOTOTO JPYroro.
AHanorus daiina ¢ npeaMeToM MO3BOJISIET MOJb30BATENIO OBICTPO OCBOUTLCS
npH paboTe ¢ JaHHBIMH B ONEPAUMOHHOMN CUCTEME.,

Ins onepauMoHHOM cHcTeMbl Linux daitn — He MeHee BaXxHOE MOHSTHE,
4yeM ISl ee MOoJib30BaTelsl: BCe JaHHbBIE, XpaHsIIHECs Ha JIIoObIX HOCHUTENSIX,
00513aTeJIbHO HaXOAATCSl BHYTPU KaKOro-HUOyab dafina, B MPOTUBHOM Cllyyae
OHM MPOCTO HEAOCTYMHBI HYU AJisl OriepallMOHHON CHUCTEMBI, HH AJisl NOAb30Ba-~
TeJiel. boJiee TOro, MHOrMe yCTpOWHCTBA, MOAKIIOYEHHbIE K KOMMBIOTEPY (Ha-
YypHas C KJIaBUATYPhl U 3aKaHYMBas JIOOBIMU BHEIIHUMH YCTPOICTBAMH, Ha-
npuMep, IPUHTEPAMHU U CKaHepaMM), Linux mpencraBnseT Kak ¢aiabl (Tak
Ha3biBaeMble (pailibl-anipka). KoneuHo, daiin, coaepxaliui OObIYHbIEC daH-
Hble, CUJIbHO OTJIMYAETCs OT (paiiia, MpeaHa3HaAYeHHOTo /11 00pallleHUS K yC-
TPOMCTBY, MO3TOMY B Linux omnpeneneHo HeCKOJbKO pa3jIMYHBIX THIOB (aii-
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JIoB. B OCHOBHOM I10/1b30BaTe/ b UMEET 110 ¢ haiiaMUu TPeX TUTTOB: OObIYHBI~
mu (aitiamMu, NpeaHa3HAYeHHBIMM [UTs1 XpaHEHMs1 IaHHbIX, KATaJ10ramMu 1 aii-
JIAMHM-CCBLIKAMH (MMEHHO O HHX M MOiileT peyb B JaHHOW JEKLUMHU, O daiiax
IPYTUX TUMOB CM. JieKUHIO 11).

aiin
OtaenbHas 061acTh JAHHBIX Ha OIHOM K3 HOCHUTesleH WHGOpMa-
LUK, Y KOTOPOIT eCTb COOCTBEHHOE UMSl.

Cucrtema ¢annos: kartanorum

(DaiioBas CHCTEMA C TOUKH 3PEHUSI MOJIB30BATE/Is1 — ITO «[IPOCTPAHCTBO»,
B KOTOpOM pa3MeilaiTcs daiinel. Hannuue daiinoBoit CUCTEMBI MO3BOJISAET OII-
pedeIMTb He TOJBbKO «KaK Ha3biBaeTcsl paiii», HO U «T€ OH HaxoouTcsi». Paznu-
yaTb paiibl TONBKO MO UMEHHU 6bLI10 OBl HelenecooOpa3Ho: MPUXOIUIOCH Obl
TIOMHHUTD, KaK Ha3bIBAETCS KAXIbIA Gai U MpHU 3TOM 3ab60TUTLCS O TOM, UYTO-
Obl UMeHa HUKOIA He MOBTOPSUIMCH. bosee Toro, HEOOX0AUM MeXaHHU3M, MO3-
BOJISIIOLLIMH paboTaTh ¢ rpynaMH TEMaTHUYECKH CBSI3aHHBIX MexXay coboii (aii-
JIOB (HanpHUMep, KOMITOHEHTOB OHOW U TOH Xe MporpaMMbl WK pa3HbIX IJ1aB
aucceptaumu). UHaue rosopsi, Gaiiibl HyXXHO cucmemamu3uposams.

taiinopas cucrema

Cnoco6 xpaHeHUsI U OpTraHM3alMK JOCTyNa K JaHHBIM Ha UH{OP-
MaLLMOHHOM HocuTesle WM ero pasnene. Knaccrdeckas daitnosas
CHUCTEMA UMEET UEPAPXMUECKYIO CTPYKTYPY, B KOTOPO# ¢haiiyl onHo-
3HAYHO OMPEAEIISIETCS MOMHBIM MTYTEM K HEMY.

Linux MoxeT paboTaTh € pa3TMYHLIMU THTIAMU (AMJIOBLIX CUCTEM, KOTO-
pble pa3nyaloTCsl CIUMCKOM MOMLIEPKUBAEMbIX BO3MOXHOCTEH, MPOM3BOAH-
TEILHOCTBIO B Pa3HBIX CUTYalUsIX, HAIEXHOCTBIO U IPYTMMHU MpU3Hakamu. [To-
IpobHee o paboTe Linux ¢ pasHbIMH (ailyIOBBIMH CUCTEMaMM peub MOKAET B
Jekuru 11. B aToi ekiMu 6yayT onucaHbl BO3MOXHOCTH (paiiioBOli CUCTEMBI
Ext2/Ext3, Ha ceronHs de facto ctaHmapTHO¥ (aiiyioBoii cuctempl wist Linux.

BonbIIMHCTBO cOBpeMeHHbIX (aitIoBbIX CUCTEM (HO He Bce!) UCIOJIb3y-
I0T B KQU€CTBe OCHOBHOTIO OpraHM3allMOHHOTO NpUHLMIIA KaTajord. KaTtanor —
3TO CMUCOK CChLIOK Ha aiibl WM ApyTye KaTtajoru. [IpuHsSITO roBOpUTh, 4TO
KaTajor codepicum ¢Gaiifibl WU APyryue KaTajoru, XoTs B A€HCTBUTENBHOCTU OH
TOJIBKO ccbligemcs Ha HUX, QU3MUECKOE pa3MellieHUE JaHHBIX Ha IMCKE OObIY-
HO HHMKAaK He CBSI3aHO C pa3MelleHMeM KaTtanora. KaTaior, Ha KOTOpBIH eCTh
CChLIKA B JaHHOM KaTajore, Ha3blBae€TCsl MOAKATAJIOIOM MJIH BJIOXKEHHbIM KaTa-
aorom. Katanor B ¢aiinioBoit cucteMe 6osiee BCEro HamoMHUHaeT OUOIHOTEY-
HbIH KaTaJor, COAEPXKALlNiA CChUIKH Ha O0beIMHEHHBIE [0 KAKUM-TO [TPU3HA-
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KaM KHMIM U Apyrue pasaesbl Kataiora (daitabl U noakataioru). Ccblika Ha
OIMH Y TOT Xe ailJl MOXET COlepXKaTbCA B HECKOJIbKUX KaTajllorax OXHOBpe-
MEHHO — 3TO [efaeT A0CTyn K dainy 6onee ynodbHbiM. B daitnoBoit cucteme
Ext2 xaxmblif KaTajlor — 3TO OTAENbHBIN (aitn ocodboro Tvna (”d”, oT aHTI.
«directory»), oTaMYaOILMICA OT 0ObIMHOTO haiiia ¢ NaHHLIMU: B HEM MOTYT CO-
ZIepKaTbCs TOJAbKO CChbUIKU Ha Apyrue daiiabl M KaTajloru.

B ¢aitnoBo#t cucteMe Linux HeT manok U 1oKyMeHTOB. EcTb xaTta-
JIOTH U (haidjibl, BOBMOXHOCTH KOTOPBIX Ky/a IIUDE.

H0BOJILHO YaCTO BMECTO TEPMHMHA «KATAJIOT» YIIOTPEOASIETCS «ManKa» (aHI1.
folder). 3TOT TepMHH XOpOLLIO BOUCHIBAETCA B MpeacTarieHHe o (aitiax KakK o
NpeaAMeTax, KOTOpble MOXKHO pacK/adbiBaThb MO MarkaM, OJHAKO YacTb BO3MOX-
HOCTe# (ailyIoBOI CUCTEMbI, KOTOpast TPOTHBOPEUYHT 3TOMY MpeNCTaBAeHUIO, Ta-
KMM 00pa3oM 3aTeMHsieTcs. B yacTHOCTH, C TEDMUHOM «MMankKa» TJI0X0 Coracy-
€TCSI TO, YTO CChLIKA Ha (paitn MOXET MPUCYTCTBOBATb OJHOBPEMEHHO B HECKOJb-
KUX KaTaJlorax, (paii MOXeT ObITb CChIIKOM Ha Apyro#t daitn u T. 4. B Linux 3tn
BO3MOXHOCTH (paitIoBOI cUCTEMbI BecbMa BaXKHbI 11 3(heKTUBHOU paboThlI,
N03TOMY MbI Oy/ieM UCMOJb30BaTh H0/1ee MOAXOASUUIA TEPMUH «KaTaJlor».

B ¢aiinoBoit cucteMe, opraHM30BaHHOM NMPH MOMOLLIM KaTaJIOroB, Ha JIo-
0ol ¢aita nosxkHa ObITh CCbIJIKA KAK MUHUMYM M3 OJTHOIO KaTanora, B IpOTUB-
HOM ciiyuae aita npocTo He OYAET NOCTYIEH BHYTPU 3TOH (ailioBoil cUCTe-
Mbl, UHAa4€ rOBODSsI, He OYIET CYLlIECTBOBATh.

UmeHna ¢ainnoB u KkaTanoroe

Adonyctumbie umeHa

IMaBHBIE OTAUUUTENBbHBIE MPU3HAKHU (ANIOB M KaTaJOroB — UX UMeHa. B
Linux uMeHa ¢aitioB U KaTaIoTOB MOI'YT ObITh JUIMHOM He BoJiee 256 cuMBO-
JIOB, U MOTYT COJEpXaTh J10ObIe CUMBOJBI, KpoMe /. [1puynHa 3TOTO Orpa-
HUYEHMS OYEBUIHA: JAaHHBIA CUMBOA UCTIONb3YETCS KakK pa3le/jiUTe/ib UMEH B
COCTaBe MYTH, MO3TOMY He JOJKEH BCTpPEYaThCsl B caMUX MMeHax. [Ipuuem
Linux Bcerna paznuduaet MpOIMCHbIE U CTPOYHbIE OYKBbI B MMeHax (aiaoB
KaTaJoroB, MO3ToMy “methody”, “Methody” ¥ “METHODY” ©OyayT TpeMsi
PasHbIMU UMEHAMH.

EcTb HecKoAbKO CHMBOJIOB, IOMYCTUMBIX B MMEHaX aitloB M KaTaloroB,
KOTOpBbIE HY>)KHO UCIMOAb30BaTh C OCTOPOXHOCThIO. DTO TaK Ha3blBaeMbIe Clell-
CHMBOJIBI “ ", "\ " MgV wt st waw (o) a0 a TakXKe CUMBOJIBI
npobesia U Taby MU, [1eao B TOM, YTO 3TH CUMBOJIBI UMEIOT 0COD0€E 3HaUEHUE
1S 10001 KOMAHAHOH 000JI0YKH, MTO3TOMY HY>XXHO OyneT crelnaibHO Mo3ado-
TUTBCST O TOM, YTOOBI KOMaHIHast 060710YKa BOCIIPUHMMaJA 3TH CUMBOJIbI KaK
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4yacTb MMeHHM (haiina unu kataiora. O cneuManbHOM 3HaY€HUM CMMBOjA “ —”
Ui KoMaHa Linux yxe 1u1a peyb B IeKIIUK 2, TaM Xe 06CcyXIanoch, Kak H3Me-
HUTb €r0 HHTEPIpeTallkio*. O TOM, 3aueM KOMaHAHON 060/10YKe HYXHBbI CITell-
CHMBOJIbI, peyb MOIIET B JeKUUH 8.

Koaunposku u pycckue umeHa

Kak MOXHO ObIJ10 3aMeTHTh, TTOKa BO BCeX BCTPEYaBLUMXCH HMeHax ¢aii-
JIOB M KarajoroB ynoTped/siuch TOJBKO CHMBOJIBI JTATUHCKOTO ajidaBUTa U
HEKOTOPBIE 3HAKH TMpeNMHaHUs. 3TO He CIydyalHO U BbI3BAHO XejlaHUEM cle-
JIaTh TaK, YTOObI MPHMBOAMMBIE TIPUMEDPDI BBITJISLASAH Ha TIOObIX CUCTEMAX OLM-
HakKoBo. B Linux B uMeHax ¢ailzioB 1 KaTaJl0roB A0MYCTUMO UCIOIb30BATh JII0-
Oble CUMBOJIBI JTIOOOTO $3bIKA, ONHAKO TaKasi cBobona TpedyeT XepTB, Ha KOTO-
pbie Medonuit, HanpuMep, MOUTH He CMOL.

[eno B TOM, 4TO ¢ JaBHUX MOP KaxIblii CUMBOJ (OyKBa) KaxIOro g3blKa
TPaIMLIMOHHO NPEACTABJIIICS B BUAE 00Ho20 GaiiTa. Takoe npeacTasieHye Ha-
KJIABIBAET OYE€HBb XECTKHUE OrPAHUYEHHUS Ha Koaudecmeo OYKB B aipaBUTe: UX
MOXeT ObITh He D0sblle 256, a 32 BHIUETOM YIIPaBISIOLIMX CUMBOJIOB, IUPP,
3HAKOB NPEMMHAHUS U NIPOYEro — U TOro MeHblle, OOLIMpHbIE andaBUTHI (Ha-
TIpUMep, UeporTMPHUUYECKUe ATIOHCKUN U KHUTaCKUil) TPUIIOCH 3aMeHSThb
YIPOLUEHHBIM UX MpeacTaBieHueM. BnobaBok, nepssie 128 CHMBOIOB U3 3TUX
256 nydile Bceraa OCTaBJsSITh HEM3MEHHBIMM, COOTBETCTBYIOIUMMU CTAHIAPTY
ASCII, BkiawuaoLleMy JaTUHULY, UHGPLI, 3HaKU NpeNMHaAaHUg U Haubosee
TIONYJIAPHbIE CUMBOJIBI U3 TeX, UYTO BCTPEYAIOTCS Ha KJIaBUAType NeyaTHOM Ma-
WKHKA. MHTepnpeTauus ocTaibHbIX 128 CHMBOJIOB 3aBUCUT OT TOro, Kakas
KOIMPOBKA yCTaHoBJeHa B cucTeMe. Hanpumep, B pycckoil KoaupoBke
KOI8-R 228-i1 cuMBOa Takoil TabGaMLIbl COOTBETCTBYET OyKBe «/I», a B 3amal-
HoeBponeitickoi Koauposke [SO-8859-1 3TOT Xe CUMBOJ COOTBETCTBYET OYK-
BE «a» C IByMS TOYKaMHM Ha Hel (Kak y Hallieit OYKBbBI «€»).

WUmena daitnos, sanucarnbie Ha 1MCK B ONHOM KOAMPOBKE, BbIMIAIAT He-
JIeTo, €C/IM NIPU Apocmompe Karajiora Obl1a ycTaHOBeHa apyrasi. bosee Toro,
MHOTME KOAMPOBKHU 3alOJHSIOT N1Mana3oH CMMBOJIOB ¢ HoMepaMu oT 128 To
255 He noaHocmbio, TIO3TOMY COOTBETCTBYIOLLETO CUMBOJIA MOXET BOOOILLE He
ObITh! ITO O3HAYAET, YTO gecmu TaKOE UCKaXeHHOe UMS (haiina ¢ KnaBUaTyphbl
(HanpuMep, ST TOro, 4ToObl ero NnepeMMeHOBATb) HAMNpPSMYIO He YAacTCs:
NpUIETCA NyCKAaThCst HA pa3Hble YXUIUPEHHUs, ONMcaHHble B JeKuuu 8. Hako-
Hell, MHOTUE SI3bIKH, B TOM YHCJIE U PYCCKUI, HCTOPUUYECKU UMEIOT HECKOAbKO
KOIMPOBOK**. K coXaleHHI0, B HACTOs1LIEE BpEMst HeT CTaHAAapTHOTro crocoba

* CMMBOJ “-” 03HAyaeT, UTO Ceaylollee CNOBO — K04, a Npobenbl U TAbyNALUUHK pa3aeasioT
napameTpbl B KOMaHIHOM CTPOKe.

** Medoamnit u caM HeCKOJIbKO pa3 MoJay4yan IMEKTPOHHbIE MUCbMa, HAYMHAIOLINECH COBAMH
«6HOITHS» nan «<6MXJIKOMXE» — pe3ynsraT npeacTaBleHUs TEKCTA, UMEIOLLEro KOAUPOBKY
CP-1251, B koanposke KOI8-R.
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yKa3biBaTh KOAMPOBKY NMPAMO B UMEHHU (aiisia, MO3ITOMY B paMKax OJHOM ¢aii-
JIOBOM CUCTEMBI CTOUT MPUIAEPKUBATHCA EAMHON KOAUPOBKHU I1PU UMEHOBaHUHU
¢aros.

CyulecTByeT YHHBepcaJibHasi KOAMPOBKa, BKIIKOYAIOLIAS. CHMMBOJbI BCEX
nucbMeHHocTel Mupa — UNICODE. Cranaapt UNICODE B HacTosiLIee Bpe-
MA MoJlyyaeT Bce OoJiblliee pacrpocTpaHeHHEe M MPETEHAYET Ha CTaTyC OOLIEro
1715l BCEX TEKCTOB, XpaHSILMXCS B 2JEKTPOHHOM BHAe. OOHAKO MOKa OH He J10-
CTHT XeJJaeMOH YHUBEPCAJIbHOCTH, 0COOEHHO B 00/1aCTH UMeH aiioB. OduH
cumBos B UNICODE Moxet 3aHMMarth 601buie oqHOro Haiita — U B 3TOM €ro
IJIaBHbII HEAOCTATOK, TAK KaK MHOXECTBO IMOJI€3HbIX TPUKIAAHbIX TPOrpaMM,
OTJIMYHO paboTaIOLLUUX C 00HOGAlMHbMU KOAUPOBKAMU, HEOOX0IHMMO OCHOBA-
TeJIbHO WM JaxKe TMOJHOCTHIO NMepepadaTbiBaTh s TOro, YTOObl HAyYHUTh MX
obpaiathest ¢ UNICODE. Bo3MoxHO, NpUYMHA HEAOCTAaTOYHOM pacnpocT-
PAaHEHHOCTH 3TOH KOAMPOBKH Takxe M B ToM, yTo UNICODE — oyeHb rpo-
MO3IKMH CTaHAApT, ¥ OH MOXET 0Ka3aTbCsl Hea(MdEeKTUBHLIM TIpH padoTe ¢
(daiinoBoit cUCTEMOM, Tle CKOPOCTb YU HaleXXHOCTh 06paboTKM — 0YeHb cyllie-
CTBEHHble KauecTBa.

DTo He 03HauaeT, YTo, Ha3biBask Pailibl, He CleaYeT MCMOJb30BATh A3LIKH,
OTJIMYHBIE OT aHIMicKoro. [1oka ToUHO M3BECTHO, B KaKOi1 KOOUpPOBKe 3a1a-
HO UMsI ¢paiiia — npobseM He Bo3HUKHET. OnHako Medoaunii pewini, 94To ra-
paHTUM B Iepenaye Ha3BaHHOTO MO-pyCcCKM aitia Ha KaKyr-HUOyab dpyeyrw
CUCTEMY MOXHO JOOUTHCS, TOJABKO Nepeaanasi BMECTE C HUM HACTPOHKY KOIM-
POBKH, 1aXe /IBE: B CBOENW CUCTEME U B CUCTEME afipecaTa (HEU3BECTHO KaKoM!).
Ipyroit, ropasno 6oJiee Jerkui cnocod nepenath daila — MCNOAb30BATh B €r0
Ha3BaHWH moabko cuMmBoabsl ASCII.

Pacwmpenuns

MHOTHUM M0/1b30BaTENSIM 3HAKOMO MOHATHE paclIHpeHHe — 4acTb UMEHH
(aitna nocne TOUKM, 0ObIYHO OrpaHMUYMBAIOLIASACH HECKOJIbKUMH CUMBOJIaMH H
yKa3blBalolllasi Ha THII colepxaluuxcs B paiie naHHbIX. B ¢aitnoBoi cucreme
Linux HeT HMKakMx MpeANHCAHUII MO MOBoONy paclUMpeHMs: B UMEHH daiina
MOXET ObITh J11000€ KOJIMYECTBO TOYEK (B TOM YUCJIE HU OJHOM), a MOCe Mo-
cJleHEN TOYKHU MOXET CTOSITh JII060€ KOJIMUECTBO CUMBO/IOB*. XOTs pacluupe-
HHS He 00s13aTe/IbHbl U HE HaBS3bIBAIOTCS TEXHOJOTHUEH B Linux, OHU LIMPOKO
UCIOJIL3YIOTCSI: paclliMpeHHe NO3BOJISIET YEJIOBEKY WIIM TTIpOFpaMMe, He OTKPbl-
Basi (paij, TOJbKO MO €ro UMEHM OMNpeaenTb, KAKOrO THMIMA AJAHHbIE B HEM CO-~
aepxarcst. OTHaKO HYXXHO YYHThIBaTh, YTO PAaCIUUpPEHUE — 3TO TOJbKO HaboOp
comlall€HUI 0 HaMMEeHOBaHUM DailnoB pa3Hbix TUNOB. CTPOro roBopsi, JaHHbIE

* B oTanuMe oT cTapbiXx HaitioBbIX CUCTEM, OPTraHW30BaHHBLIX MO NpHHUHUMY «8+3» (DOS,
1S09660 u T. n.), rae B UMeHU (aitna 1onycTUMO He 6osee OOHOM TOUYKH U pacliMpeHHE MOXET
ObITb He ATMHHEE 3-X CHMBOJIOB. 3TO OrpaHHYEHHE OTNPEIe/]HI0 BUIL MHOTHX H3BECTHBIX CETO-
NHA pacllUpeHUi (aiiioB, HaNpUMep, “txt” ANd TeKCTOBOro ¢aina.
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B (haiijie MOTYT HE COOTBETCTBOBAThH 3afBICHHOMY PACLIMPEHUIO MO TOH WIH
WHOW NMpHUYMHE, MO3TOMY BCELIE/IO MOJAraThCsl Ha paCLUMPEHHE HEMb3S.

OnpeaeanTb THM COAEPXKUMOTO (haiila MOXHO U Ha OCHOBaHWU CaMHX
naHHbIX. MHorUe hopmaTel NpeaycMaTpUBaIOT yKazaHWe B Havaile daiaa, kak
cJeayeT MHTEpNpEeTUPOBaTh NaJbHENIIYIO MHGOPMALIMIO: KaK MPOrpaMMy, UC-
XOAHbIE AaHHBIE NS TEKCTOBOTO pemakTopa, cTtpaHuily HTML, 3Bykosoi
daiin, uzobpaxeHue HMAM 4YTO-TO Apyroe. B pacnopsikeHUM MOJb30OBATENA
Linux Bceraa ecTh yTUIUTA f 1 1e, KOTOpasi peaHa3HauY€Ha UMEHHO TSl OMpe-
IEJEHUS1 TUMA COAEPXAILNXCS B (haijie JaHHBIX:

[methody@localhost methodyl]$ file -- -filename-with-
-filename-with-: ASCII English text
[methody@localhost methodyl$ file /home/methody

/home/methody: directory
IIpumep 3.1. OnpeneneHre TUNA AAHHBIX B (aiisie

Medonunii, 3abbiB, YTO COAEPXKUTCH B (aine ”"-filename-with-*,
KOTOpBIi OH cO31aj1 B MPUMepe, MPEACTABACHHOM B Mpeabiaylliei JeKIMH, XO-
TeJ1 ObLIO YXKe MOCMOTPETh €T0 CoAepKUMOE MPU MOMOLIIM KOMaHabl cat. On-
HAaKO €To OCTaHOBMJI [ypeBuY, KOTOPBIM MOCOBETOBAI CHayaa BbISICHUTD, UTO
3a JaHHble coaepxarcs B 3ToM daiiye. He McKIIOUEHO, YTO 3TO IBOUYHBIH
(haiin McnoaHsIEMOM MporpaMMbl, a B TaKOM dailie MOTYT BCTpPEUYaThes Moc/e-
JIOBaTE/IbHOCTHU, KOTOPbIE C/yYalHO COBMAAYyT C YNPABJIAIOMIMMU MOCJIEA0BA-
TeJIbHOCTAMHM TepMHUHana. [loBeneHHe TepMMHAJIA TOC]E 3TOTO MOXET CTaTh
Henpeacka3yeMbIM, U HEONBITHBIN NMO/L30BaTe/1b BPSIA JIM CMOXET C HUM CIpa-
BUTbcA. Medoani Mosydua BNOJAHE TOYHbIA OTBET OT YTHJIMUTH file: B €T0
daiine — aHrMickuii TekcT B KomMpoBke ASCII. file yMeeT pasauyaThb
OYeHb MHOTHWE TUIbl AaHHbIX U MOYTU HABEPHSKA BbLIACT MPaBUJIbHYIO MH-
¢opMaliMIo. DTa YTUINTA HUKOTIA He AOBepsieT pacluMpeHHUIo daitna (ecau
OHO MPUCYTCTBYET) U aHAJTU3UPYET CaMH JaHHble. £1le pa3nuyaeT He TOJbKO
pa3Hble JAHHBIE, HO Y pa3Hble TUIbI QaiI0B, B YACTHOCTH, COOOILLIUT, €CJIU UC-
cienyeMblii ail1 BsieTC He 00buHbIM (aliioM, a, HapUMep, KaTajJoroM.

AdepeBo katanoroe

IloHsiTHe KaTajiora No3BOJISIET CUCMeMamu3uposams Bce 0ObEKThI, pa3Me-
ILIEHHbIE HA HOCHUTEE NaHHbIX (HarpuMep, Ha AucKe). B 601b1IMHCTBE coBpe-
MeHHbIX (haiI0BBIX CUCTEM HMCTNOAb3YETCH MepapxHueckasi MOAE/Ib OpraH13a-
UMM JaHHBIX: CYLLIECTBYET OAWH KaTajor, 00beIMHAIOIINIA BCE JaHHbIE B hali-
JIOBOM CUCTEME — 3TO «KOPEHb» BCel (aitioBOM CUCTEMBI, KOPHEBOH KATAJIOT.
KopHeBoit kaTaior MOXeET coaepXaTb J1100ble 00beKThbl (PaiiIOBON CUCTEMBI, H
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Nekuus 3 CTpykTypa $annoBon CUCTEMBI

B YACTHOCTH, MOJAKATAIONU (KaTajJoru epBOro YpoBHA BJOXKEHHOCTH). Te, B
CBOIO O4Yepellb, TAKXKE MOTYT COAEPXAaTh JI0Oble 00BbEKTHI (PaiiIoOBON CUCTEMbI
W noaKaTajoru (BTOpOro ypoBHSI BJIOXEHHOCTH) U T. 4. TakuM obpa3oM, sce,
yTo 3aMMcaHo Ha AMCKe — ¢ailaibl, KaTajJoTH U cneluaibHble ¢daitabl — 06s13a-
TEJILHO «MIPUHAIUIEXUT» KOPHEBOMY Kartajory: JMOO HenocpeacTBEHHO (Co-
JEPKUTCS] B HEM), TMO0 HA HEKOTOPOM YPOBHE BJIOXEHHOCTH.

Hepapxuio BI1OXEHHbIX APYT B ApYyra KatajJloroB MOXHO COOTHECTH C Ue-
papxMei JaHHbIX B cUCTeMe. 00beIMHUTbh TeMaTUYECKHU CBSi3aHHbIE daiinbl B
KaTajor, TeMaTHYECKH CBsI3aHHbIE€ KaTajJord — B OJMH OOLIMI KaTajor U T. O.
Ecau cTporo cineaoBaTb UEpapXUyecKOMY MPUHUMIY, TO 4eM raybxe Oyaer
YpoBeHb BJIOKEHHOCTH KaTajlora, TeM 00Jiee YaCTHbIM MPU3HAKOM JOMKHBI
ObiTh 0O0bEAMHEHBI coaepXkallluecsi B HeM AdaHHble, ECiu He ciieaoBaTh 3TOMY
NPUHLIMMY, TO BCKOPE OKAXETCs ropasiao Mpolle CKJIaabiBaTb éce (aijbl B
OIUH KaTajor U UCKaTb CPelU HUX HYXHDbIH, YEM BBIMOJHATL TAKOU MOUCK MO
BCEM MoAKaTajoraM cucteMbl. OHAKO B 9TOM ClIyyae O KaKoi Obl TO HU ObLIO
cucmemamu3zayuu ¢GaitioB roBOPUTb HE MPUXOAUTCS.

CrpykTypy (haiinoBoii cuCTeMbl MOXKHO MpPeACTaBUThL HAJISIAHO B BUE €~
peBa¥*, «KOpHEM» KOTOPOTO SIBJIIETCS KOPHEBOM KaTaJlor, a B BEPLIMHAX pacnoJio-
XeHbl Bce ocTajibHble KaTtasoru. Ha puc. 3.1 u300paxxeHo 1epeBo KaTaIoroB, Kyp-
CHBOM 0003HauyeHbl UMeHa (haiiioB, NPSAAMbIM HaYepTaHUEM — UMEHA KaTaJoroB.

/
I
| I I I
home usr var
I
I I I I I L
shogun methody bin etc doc

~filename-with- text

Pnc.3.1. JepeBo kataynoros B Linux

B nmoboit daiinonoii cucteMe Linux Bcerga ecTb TONbKO OJMH KOPHEBOii
Karajior, KOTopbiil Ha3biBaeTcst “/”. Tlonb3oBatenb Linux Bcerna paGotaer ¢
eIVMHEIM IE€pPeBOM KaTajoroB, Jaxke ecliM pa3Hbie JaHHble PacroJioXeHbl Ha
Pa3’HbiX HOCUTEJSIX: HECKOMBKHX XKECTKHUX UM CETEBBIX IMCKAX, CbEMHBIX 1IMC-
kax, CD-ROM u T. .** JInst TOro 4ToOb! OTKIIIOYATh U MOAKIIOYaTh ¢ailioBbie

* 3nech MMeETCs B BUIY IEPEBO B CTPOTOM MaTeMaTUUECKOM CMbic/ie: OpUeHTHpOBaHHbIH rpad He3
UHKJIOB € ONHOM KOpHEBOM BEPLIMHOM, B KOTOPOM B KAXIYH BEPLIMHY BXOAUT POBHO OAHO pedpo.
** 3TO OTNHYAETCA OT TEXHONAOTHM, MPpUMeHseMoil B Windows wiu Amiga, rae mjis Kaxaoro yc-
TPOICTBA, HA KOTOPOM eCThb (haitioBas cUCTEMA, UCMOJIb3yeTCst CBOM KOPHEBOH KaTaor, 0603Ha-
YEHHbIW TMTEPOM, Hampumep “a”, “c”, *d"” U T. A.
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Kypc OnepaunoHnHas cuctema Linux

CHCTEMBI Ha pa3HbIX YCTPOMUCTBAX B COCTaB OJHOTO OO1IEro AepeBa, UCITOJb3Y-
I0TCS MPOLICAYPbl MOHTHPOBAHHA U PA3MOHTHPOBAHHSA, O KOTOPbIX peyb Mnoitaer
B Jekuuu 11. [Tocse Toro, Kak ¢aiioBble CUCTEMbI HA Pa3HbIX HOCUTEISIX MO~
KJIIOYeHbl K 001IeMy AEpEBY, COAEPXALLUECd HA HUX JaHHbIC JOCTYNHbI Tak,
KaK ecJii Obl BCE OHM COCTABISIM €AMHYIO DailIoBYIO CUCTEMY: MOJIb30BaTe/ b
MOXeT Ja)Xe He 3HaTb, Ha KAaKOM YCTPOMUCTBE Kakuhe paiibl XpaHSITCS.

[TonoxeHue n06Oro KaTajsiora B A€peBe KaTalOroB TOUHO U OAHO3HAYHO
OIMCBbIBAETCS MPHU MOMOLILK HOJIHOre myTH. [1oAHbIIA NyTh Bceraa HauMHaeTCst
OT KOPHEBOTO KaTajaora U COCTOMT U3 MEPEUUCIIEHHUS BCEX BEPLLIMH, BCTPETUB-
LLIMXCS MTPU ABUXKEHUM N0 pebpam JepeBa 10 MICKOMOTO KaTalora BKJIIOYHTEb-
Ho. Ha3BaHMs cocelHMX BEPIUMH Pa3ne/IsilOTCSl CHMBOJIOM “/” («ci3iu»). B
Linux nojHbli nyTb, HAMpUMeEDP, 10 KaTajiora “methody ” B (paioBOI cUCTe~
Me, NpUBeAeHHOM Ha pMc. 3.1, 3anuchiBaeTCs CleayIOIMM 00pa3oM: cHayana
CUMBoO “ /", 0003HaYalOWMI KOPHEBOM KaTalor, 3aTeM K HeMy nobaBisieTcs
“home*, 3aTeM pas3iejIMTe]b “ /", 3a KOTOPbIM clielyeT Ha3BaHHUE MCKOMOTO
Karaiora “methody”, B pe3yjbrare [MoOJydyaeTcss TMNOJHBIA NYyTh
“ /home/methody “*.

OpraHu3aums KaTajoroB ¢paitioBoii CHCTeMbI B BMAe AepeBa He JOMycKa-
€T MOSABJICHUS UMKIIOB: T. €. KaTalol HE MOXET COAEPXaThb B cebe KaTalor, B KO-
TOPOM COAEPXHUTCS caM. biiaroaaps 3ToMy orpaHM4eHHIO MOJHbIA NMYTh 10 10-
6oro kaTtanora uiu ¢aina B GaiJioBOA cUCTEME BCETrIa OYAET KOHEeUHbIM.

PasmelieHmne KOMNOHEHTOB cucTembl: ctaHpaapt FHS

[TonpoGyeM pazoOpaThesi, KaK YCTPOEHO JepeBo KaTanaoros Linux, rae u
YTO B HEM MOXHO HaiTH. PparMeHT AepeBa KaTalaoroB TUIIMYHON (ailioBoii
cucTeMbl Linux (Some Linux, KOTOPYIO HCroab3yeT Medoauit) npuBeaeH Ha
puc. 3.1. Medonuii peluna o6ciienoBaTh CBOIO GaiIoByIO CUCTEMY, HAUMHAsI C
KopHeBOro karajiora: IypeBr4 nMocoBeToBal MCNOb30BaTh MJIsS 3TOTO KOMaHIy
1ls karamor, rie KaTasaor — 3TO MOJHbIA NYTb K KATalOry: YTUJIUTA 1S BbI-
BEIET CIIMUCOK BCETO, YTO B 3TOM KaTaslore CoOAepXKMUTCA: '

[methody@localhost methodyl$ 1ls /
bin dev home mnt root tmp var
boot etec 1lib proc sbin usr

{methody@localhost methody]$

Ilpamep 3.2. CTaHaapTHbIE KaTalOIu B /

* BecbMa moxoxHi cnoco® 3anKCH NOJHOrO NyTH MCNOJb3yeTcsl B cucteMax Windows, ¢ Toi
JMWb pasHULEN, 4TO KOpPHEBOH pa3fen 0603HayaeTcs JUTEPON YCTPOWCTBA € TMOCAEAYIOWHM
IBOETOYHEM, a B Ka4eCTBe Pa3NeTUTENS UCTIONB3YETCSl CHMBOJ “\ “ («0OpaTHBIN Cl3i»).
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Yrunurta 1s BbIBeNa CIUCOK MOJAKATaJIOTOB KOPHEBOTrO Karajora. JToT
CITMCOK OyneT MpUMEpPHO TaKUM Xe B J11000M nUcTpubyTuBe Linux. B kopHe-
BOM Kartajore Linux-cHUCTeMbl OObBIYHO HAaXOASATCS TOJILKO TMOAKATaJIOTH €O
cmandapmuoimu UMeHaMU. bosiee Toro, He TOIbKO UMEHA, HO U mun OaHHbIX,
KOTOpbl€ MOTYT IONAacTb B TOT WJIM MHOM KaTaJlor, TAKXE PEriaMEHTUPOBaHbI
3TM ctaHaaptoM. JaHHbiii cranpapt HasbiBaetcs Filesystem Hierarchy
Standard («craHmapTHas cTpykTypa (paiioBbIX CUCTEM>»).

OnuineM KpaTko, YTO HAXOAMTCS B KaXKIOM M3 MOAKATAJIOrOB KOPHEBOro
Katajora. Mpl He OyneM NMpPUBOAMTL MOJHbIE CMIMCKUA (ailioB MUl Kaxaoro
OMMCBIBAEMOTO Karajora, a Medoaui cMOXeT MpOCMOTPETh UX TPH MOMOLIH
KOMaHbl 1s uMsg kaTajiora.

/bin Ha3aHMe 3TOro Karajaora IpOUCXOIMT OT C/ioBa «binaries» («1BOMY-
HbIE», «MCITOJIHsIEMble»). B 3TOM KaTtajiore HaxoasiTcsi MCIOJHSIEMbIE
daiibl caMbIX Heo6XonUMbIX YTHIUT. Ciofla MONajfaloT TakHe MNpo-
TPaMMBbl, KOTOPbI€ MOTYT TOHAA00OUTHCA CHCTEMHOMY aAMHUHUCTPATO-
pY WM APYTUM MOJIb30BATESM LISl YCTPAHEHMSI HEMOJaqoK B CUCTE-
M€ WJIM NpY BOCCTAHOBJIEHHUM Moce cOos.

/boot «Boot» — 3arpy3ka cucTeMbl. B 3TOM KaTtanore HaxoasTcs panbl, He-
006XxonMMble U1 CaMOro MepBOro 3Tana — 3arpy3ky sigpa — M, oObly-
HO, caMo aapo. [Tonb3oBaTeni0 NpakKTUYECKH HUKOraa He TpebyeTcs
HenocpeACTBEHHO paboTaTh ¢ 3TUMU daiinaMu.

/dev B 3TOM KaTajiore HaxoasiTcs Bce MMEIOLLIHMECS B CUCTEME (aiiNibl-AbIp-
KH: aitnbl ocoboro Tuna, npeaHa3HaueHHbIE Uil OOpallleHUs K pa3-
JIMMHBIM CUCTEMHBIM pecypcaM M YCTpOHcCTBaM (aHIN. «devices» —
«YCTPOMCTBa», OTCIOAA M COKpallleHHOE Ha3BaHME Kartanora). Hanpu-
Mep, paiabl /dev/t ty N COOTBETCTBYIOT BHPTYaJIbHBIM KOHCOJIAM, IIe
N — HOMep BUPTyaJibHOI KOHCOMH. [JaHHbIe, BBEAEHHbIE NO/1b30BaTE-
JIeM Ha nepBoii BUPTYaJIbHOM KOHCO/M, CUCTEMA CUMTHIBAET U3 aiiaa
/dev/ttyl; B3TOT ke (aili 3aMMChIBalOTCS AaHHBIE, KOTOPIE HYX-
HO BBIBECTH [OJIb30BATE/IO Ha 3TY KOHCOb. B daiinax-abipkax B neii-
CTBUTEJbHOCTU HE XPAHATCS HUKAKHUE NaHHbIE, IPH UX MOMOILM JaH-
Hele nepedaromcs. IlonpoGHee o paboTe c (pailIaMH-ABIPKAMH pedb
nofneT B eKuuH 11.

/etc Katanor misg cucTeMHBIX KOH(PUrypauMOHHbIX (aitioB. 3mech xpa-
HUTCS MHPOpMaLUs O criellMpUIECKMX HACTpOHKax NaHHOM cHUCTe-
Mbl: MH(POpPMALIMS O 3aperMCTPUPOBAHHBIX M0JIb30BATENAX, AOCTYM-
HBIX pecypcax, HacTpoHKax pasiiMuHbix nporpamMm. IloapobHo cuc-
TEMHbIE KOH(GUTYpaUUMOHHbIE ¢aiyibl OyAyT pacCMOTPEHBI B JICKUHUH
12.

/home 3mech pacrmofioXeHbl KaTaIoTH, NPUHALICXKAIIWE M0/1b30BaTE/ISIM CHU-
CTeMbl — JIOMAIIHHE KATAJO0TH, OTClOoAa U HazBaHUe «home». Otnene-
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/1ib

/mnt

/proc

/root

/sbin

/tmp

/usr

HMe Bcex (ailIoB, Co3naBaeMbIX MOJAb30BATEISIMU, OT MPOYUX CHC-
TEMHbIX (hailjloB HaeT O4YEeBUIHOE TMPEUMYLIECTBO: CEPbE3HOE MOo-
BpeXaeHHne CUCTeEMbl WM HEOOXOAUMOCTb OOHOBJIEHUS HE 3aTPOHET
HauboJjlee HeHHOK UH(OPMAalLIMK — TOJIb30BATENLCKHUX (halIOB.
Ha3sBaHue 3Toro Karajora — cokpatieHue oT «libraries» (aHr1. «6UO-
JIMOTEKH»). BUOIHOTEKH — 3TO COGpaHUsi CTaHIAPTHBIX OYHKIINA, He-
00XOIMMbIX MHOTUM TpOrpaMMam: ornepauuii BBoaa/BbIBOJA, PHCO-
BaHMsI 3JIeMeHTOB rpacuueckoro uHtepderica M T. . YToObl He BKJIIO-
yaTh 3TH (PYHKIMM B TEKCT KaXIOil MporpamMMbl, MCIOJIb3YIOTCS
cTaHAapTHbhiE (PYHKUHMHU OHUOIMOTEK — 3TO 3HAYMUTEJBHO 3KOHOMMUT
MECTO Ha JIMCKE M YIpoLlaeT HanucaHue rnmporpamM. B aToMm kaTanore
conepxarcsi OMOJIMOTEKH, HEOOXOAMMBIE [UIs paboThbl Hauboee BaXx-
HbIX CUCTEMHbIX YTUJIUT (pa3MellieHHbIX B /bin M /sbin).

Karanor anst MmouTHpoBaHua (OT aHIJ. «mount») — BpeMEHHOrO Moj-
KIoueHHs1 PaiioBbIX CUCTEM, HanmpuMep, Ha ChEMHBIX HOCHTEJISIX
(CD-ROM u gp.). [TonpobHO 0 MOHTHPOBaHHMHM (aNJIOBBIX CUCTEM
peub MOKAET B JeK1UM 11.

B 3ToM Katanore Bce (ailsibl «BUPTYaJIbHbIE» — OHU pacIojaralotcs
HE Ha IKCKe, a B orepaTUBHOI naMaTu. B atux daiiaax coaepxurcs
MH(OopMaiKs O mporpaMmax (mpoueccax), BbIMOJHSIEMbIX B JAHHBII
MOMEHT B CUCTEME

JlomMauHuii Karanor aiMUHUCTpAaTOpa CUCTEMbI — ITOJIb30BaTeisl Toot,
CMBICT pa3MelllaTh ero OTAE/JbHO OT NOMaHIHMX KaTajoroB OCTaJlb-
HBIX MOJIb30BaTeNIe COCTOMT B TOM, UTO /home MOXeT pacrno/aaraTb-
Cq Ha OTIEeJIbHOM YCTPOICTBE, KOTOPOE He Bceraa HOCTYIHO (Hampu-
Mep, Ha CETEBOM JIMCKe), a JOMAaHIHUWIi KaTalor root A0JIKeH IPUCYT~-
CTBOBATb B J1I000I CUTyaLIMH.

Katanor misi BaXHEHILUX CUCTEMHBIX YTHIMT (Ha3sBaHUE KaTajora —
COKpallleHHe OT «System binaries»): B A0MOJIHEHHE K YTWJIMTaM /bin
3[1eCh HaXOASTCS MpOrpaMMbl, HEOOXOAMMBIE ISl 3aTPY3KH, PE3EPBHO-
ro KOMUpOBaHUsl, BOCCTAHOBAEHHUS cUCTEMBI. [1oTHOMOUYHS HA UCTION-
HEHUE ITUX MPOrpaMM ecThb TOJIbKO Y CUCTEMHOTO aAMUHUCTPATOpAa.
DTOT KaTajor NpeJHa3HaueH /U1 BpeMeHHbIX (paiioB: B TakuX daitiax
NporpaMMbl XpaHAT HeoOXomMMble [MJia pabdOThl MPOMEXYTOUHBIE
naHHble. [Tocne 3aBepuieHUs1 paboOTHI MPOrpaMMbl BpeMeHHbIe (aiiTbl
TEPSAIOT CMbICI M AOJIKHBI ObITh YaasleHbl. OOBIYHO KaTaor /tmp o4u-
LIAETCsI MIPU KaXI0i 3arpy3Ke CUCTEMBI.

Kartanor /usr — 3T0O «rocymapCTBO B rocyaapcTBe». 3IeCh MOXHO
HaWTH TaKHe X€ MoaKaTalloru bin, etc, 1ib, sbin, Kak U B KOpHe-
BOM KaTasiore. OnHako B KOPHEBOM KaTajor MomnanaioT TOJbKO YTH-
JINTBI, Heobx00uMbie AJIS 3arpy3KHW U BOCCTAHOBJIEHUS CUCTEMbI B aBa-
PUHHOM CUTYyallMM — 8Ce OCMAAbHble TIPOTPAMMbI U JaHHbIE pacroa-
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Nexumn 3 Crpyktypa $aiinoBoi cuctemsl

raloTcs B nojgkaraiorax /usr. [1pukiIagHbIX MPOrpaMM B COBPEMEH-
HbIX CHCTEMaxX OOBbIUHO YCTAHOBJIEHO OYE€Hb MHOTO, MO3TOMY 3TOT
pasznen paiioBoi CUCTEMbI MOXET ObITb OUEHb OOJILLIAM.

/var  HasBaHue 3TOro KaTajora — COKpalleHHe OT. «variable» («nepemMeH-
Hbl€» JaHHBIe). 3M€Ch Pa3MEUIAIOTCS T€ JaHHBIE, KOTOPBIE CO3AAI0TCS
B TIpoliecce paboThl pa3HBIMUA MpPOrpaMMaMi M MpeaHa3HaYeHbl 1JIs
nepegavyy APyruM NporpaMMaM U CUcTeMaM (ouepeadu rnevatu, 3JeK-
TPOHHOM TOUTHI U [IP.) WIH [Ist CBEIEHHUS CUCTEMHOTO aIMUHUCTpA-
TOpa (CHCTeMHbBIE XKYPHAJIbI, COIEPXKAIINE TTPOTOKOJbI paGOThl CHCTE-
Mbl). B oT/IMuHMe OT KaTasnora / tmp Clola NMonajgaloT Te AaHHbIE, KOTO-
pble MOTYT MOHafOOUTLCS NOCTE TOTO, KAaK CO3aBLIas X MPOrpaMma
3aBeplunia paboTy.

Crangapt FHS pernaMeHTHPYET HE TOJbKO MEPEUUCIEHHBIE KATalO0rH,
HO U UX MOJKATAJOrd, a MHOTAA JAaXe NMPUBOIUT CIIUMCOK KOHKPETHBIX (afi-
JIOB, KOTOPbIE JOJLKHBI MPUCYTCTBOBATb B OMNpPEAENEHHbIX KaTanorax*. 3T1oT
CTaHOapT Nocea0BaTeIbHO cobogaeTcs Bo Bcex Linux-cucteMax, XoTa U He
0e3 ropsgunX CIIOPOB MexkAy pa3paboTUMKaMU IIPH BbIXOAE KaXJA0H HOBOM €ro
BEPCHUH.

CraHaapTHoe pa3MellieHWe (aioB MO3BOJISET U UEIOBEKY, U JaXe Mpo-
rpaMMe TIpeACKa3aTh, rie HaXOAUTCS TOT UM HHOH KOMIIOHEHT CUCTeMBbI. st
yeoBeEKAa 3TO O3HAUYAET, UTO OH CMOXET ObICTPO COPUEHTUPOBATLCS B 00O
cucteMe Linux (rme ¢aiiioBast cucTeMa OpraHM3oBaHa B COOTBETCTBHUM CO
CTAHAAPTOM) U HAWTH TO, UTO eMY HYXHO. [JIsl TporpaMm CTaHIapTHOE pacro-
JoxeHue $aiyioB — 3TO BO3BMOXHOCTb OpraHHU3allMi aBTOMaTU4YE€CKOTrO B3au-
MOICUCTBHSE MEXY PA3HBIMHA KOMITOHEHTAMU CUCTEMBI.

Medoauit yxe ycnesa BOCNoib30BaThCst HEKOTOPbIMUA NIPEUMYIIECTBAMM,
KOTOpBIE JaeT CTAaHAAPTHOE pacTooxXeHHe paioB: Ha MPedbLIYIUX IEKLIMSIX
OH 3alyCKaJl YTUJIMTbI, HE YKa3bIBasi MOJHBLIA MYTh K UCMOJHSIEMOMY (aiiny,
HanpuMep, cat BMeCTO /bin/cat. KomManmnas 000ji0uka «3HaeT», YTO HC-
nojHsieMble ¢palabl pacnonaraloTcst B Katajorax /bin, /usr/bin M T. 4. —
MMEHHO B 3THUX KaTajlorax oHa MileT UCTIONHIeMbIA ¢ain cat. braroaaps ato-
My KaXlas BHOBb YCTAHOBJICHHAst B CUCTEME NPOrpaMMa HEMEJIEHHO OKa3bI-
BAeTCs JOCTYITHA TOJb30BATENI0 U3 KOMAHAHOM CTpOKHU. st 3TOr0 He Tpedy-
€TCS1 HU Tlepe3arpyXarb CUCTEMY, HM 3aMYyCKaTh KaKue-11M00 Npoueayphl — 10-
CTATOMHO MPOCTO MOMECTUTb UCIIOJHSIEMbIH (paitil B ONMH M3 COOTBETCTBYIO-
ILMX KaTaaoroB.

PexoMeHaalMHU cTaHAAPTA MO pa3MeELIeHHIO (PalifloB U KATAJOr0B OCHO-
BbIBAKOTCSI HA MPUHILIUTIIE pa3MellieHUs (pailioB, KOTOPbIE MO-Pa3HOMY UCTIONb-

* KpaTkoe onvcaHue cTaHAAPTHOM HepapXUM KaTajloros Linux MOXHO NOAYYUTh, OTAAB KOMaH-
Iy man hier. lNoJjHbi#A TeKCT U nocienHol perakuuio cranaaprta FHS MoxHo npouecTs o
anpecy http://www.pathname.com/fhs/.
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3YIOTCS1 B CHCTeME, B pa3HbIX noakatanorax. Ilo Tuny ncnosib3oBaHus ¢aiisl
MOXHO pa3[euThb Ha CJIEOYIOLIHE TPYTITbL:
1.  nonb30BaresibCKHe/CHCTEMHbIE (aitibl

[Tonb3oBartenbckue haitnbt — 3TO Bee AL, CO3AaHHbIE M0b30BaTEIEM

W He TIPUHAUIEXAIUE HU OJHOMY M3 KOMIIOHEHTOB cUcTeMBI. O Mnosb3e

pa3rpaHH4YeHHs TOJIb30BaTEIbCKHX U CUCTEMHBIX (hpalIoB peub yXe 1uia

BBILLE,

2. H3MeHSWUIHeCH/HeH3MeHHble (ailiibl

K HeusMeHeHHbBIM (haiiylaM OTHOCSTCSl BC€ CTATUYECKHUE KOMITOHEHTHI

MporpaMMHOTro obecriedyeHUs1: OUOIHUOTEKH, UCTTONIHSIEMbIE (Dai/ibl U T. 1.

— BCE, YTO HE U3MeHsIeTCsl caMo 6€3 BMEILIATEIbCTBA CHCTEMHOTO alMHU-~

HUcTpaTopa. M3MeHsiolnecss ¢alabl — 3TO Te€, KOTOpPbIE U3MEHSIOTCSA

0e3 BMELLIATENbCTBA YeJIOBEKa B Npoliecce padOThl CUCTEMBI: CHCTEMHbIE

KYPHAJIbI, OUepeIv MeyaT U np. BolieneHne Heu3MeHHbIX GalIoB B OT-

IEeNBbHYIO CTPYKTYPY (HanpuMmep, /usr) No3BoJseT UCIO/b30BaTh COOT-

BETCTBYIOLLYIO 4acTh (PAHIOBOM CUCTEMbl B PEXUME «TOJBKO YTEHHE»,

YTO YMEHbIIAET BEPOSITHOCTh CAYYAHHOTO MOBPEXIEHHUS TaHHBIX U MO3-

BOJISIET TIPUMEHSATD U1 XPaHEHHSs 3TO# YacTH ¢aiinoBoi cuctemsl CD-

ROM ¥ Opyrue HOCUTENH, JOCTYITHbIE TOJBKO IJisl YTEHHSI.

3.  pa3snensieMbie/Hepa3aesemMbie (pailibi

DTO pa3rpaHHYEHHE CTAHOBUTCS TOJE3HBIM, ECIH peyb.UAET O CETH, B

KOTOPOIl paGoTaeT HECKOJIbKO KOMITBIOTEPOB. 3HAUUTENbHAS YacTh MH-

¢opMailMy NPH 3TOM MOXET XPAHUTHCSI Ha OJJTHOM U3 KOMTIBIOTEPOB U UC-

MOJ1b30BaThCSl BCEMH OCTAIBHBIMH MO C€TH (K TaKOi HH(pOPMaLHUH OTHO-

CSATCS1, HAaNpMMeEpP, MHOTHE MTPOTpaMMBbl U IOMaLllHUE KaTalloTH MO0JIb30Ba-

Teneil). OaHako yacTh (haioB Helb3s pa3aeisiTh MeXAy CHCTeMaMH (Ha-

npuMep, (Gaiiisl AJ1s Ha4albHOM 3arpy3KH CUCTEMBI),

[MonaHbBIA NyTh K KaTanory opManbHO HHYEM HE OTJIMYAEeTCs OT MYyTH K
(aiiny, T. €. IO NOJHOMY TIyTH HEJb3S CKa3aTh HAaBEpHSAKa, SIBJISIETCS €ro no-
cneqHWH 3neMeHT daiiioM UK KaTanoroM. YToObl OT/IMYATE MYTh K KaTanory,
HHOTIA HCMOJb3YIOT 3amuch C€ CHMBOJOM “/” B KOHUE IyTH:
“/home/methody/”.
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Nexkuua 4. Pabota ¢ ¢painoBoin cuctemom

JleKupa nocBsIeHa NPakTHieckoi pabore ¢ oObeKTaMu (ailIoBOI CHCTEMBI:
nepeMellieHHIO N0 lepeBy KATAJIOT0B, KOIMMPOBAHHIO, NEpeMellleHHIO H yAasienuio ¢aii-
J10B, CO3/IAHMIO XKECTKMX H CHMBOJIBHBIX CCbUIOK. IloapobHo pa3dupaleTcs noHATHS
«[10JHBIA MYTb» U «OTHOCUTEILHDIH MYTb», TEKYLIMi KATAJIOT, TOMAILHMIA KaTaJIor.

Kmouesbie cJjioBa: BUpTyasibHasi KOHCOMb, BXOAHOE UMsI, JOMALLIHUI KaTa-
JIOT, XeCTKas CCbUIKa, MHAEKCHbIN JECKPUITTOP, HHTEPIPETaTOp KOMaHa-
HOH CTPOKM, KaTajor, KOHOUIYPAUUOHHBINH KaTajor, KOH(pUIypaUHOH-
HbIH (haiin, KOpHEBOM KaTaJlor, OTHOCHUTENIbHBIN MyThb, MapaMeTp KOMaH/ -
HOI CTPOKH, NepeMeHHass OKPYXEHUs, MOJHbIA MyTb, NpaBa JOCTYIA,
npuraallieHue KOMaHIHOW CTpOKM, Npouecc, NyTh, perucTpaunsi B CUC-
TeMe, pOAUTENIbCKUN KaTalor, pyKOBOICTBO, CAMBOJIbHASI CCbUIKa, TEKY-
WK KaTajor, yueTHasi 3anuch, ¢Gaia-asipka, paitnopas cucrema.

Tekywmin kaTanor

®daiinoBasg CUCTEMA He TOJBKO CUCTEMATU3UPYET JaHHbIE, HO U ABISAETCS
0CHOBOI MeTadophl «pabovero Mecta» B Linux. Kaxnasi BeImojHsiemast npo-
rpaMMa «paboTaeT» B CTPOTO OMpedesieHHOM KaTtajore ¢ainoBoi cucteMbl. Ta-
KOW KaTaJlor Ha3bIBaeTCS TEKYHIHM KarajioroM. MoXHo NnpeacTanisiTe, 4TO Mpo-
rpaMMa BO BpeMsi paboThl «<HAXOAUTCS» UMEHHO B 3TOM KaTaJlore, 3T0 ee «pabo-
yee MeCTO». B 3aBUCHMOCTH OT TEKYILIETO KaTajiora roBeeHHe IporpaMMbl MO-
XET MEHSIThCS; 3a4acTylo MporpaMMa OyaeT no yMoauaHuio padorars ¢ daitna-
MH, PACTIOIOXKEHHBIMU UMEHHO B TEKYIIIEM KaTajiore — 0 HUX OHA «IOTSTHETCSI»
B NIEPBYIO ouepelb. TeKylMit KaTaIor eCThb Y J1000i1 MporpaMMbl, B TOM YHCTIE U
y KOMaHIHOI 000Ji0ukH (shell) monb3oBarensi. I1ockoyibKy B3auMoneHCTBHE
T0L30BATEISI C CUCTEMON 00s13aTeIbHO OMOCpeIOBaHO KOMAaHIHOI 0D0IOUKOIA,
MOXHO TOBOPHUTb O TOM, YTO MOJIb30BaTeIb «HAXOOUTCSI» B TOM KaTtajiore, KOTO-
DI B JAHHBI MOMEHT SABJIIETCS MEKYUUM KAMAA020M €20 KOMAHOHOU 060A04KU.

Bce komaHObI, OTHaBaeMble MOJb30BaTeNeM NpH noMollu shell, Hacneny-
10T TeKylIW# Kataior shell, T. e. «paGoTaoT» B ToM Xe kaTajore. [To 3Toit npu-
YUHE MOJbL30BATENI0 BaXHO 3HATb TeKyIMid Katanor shell. s 3TOro ciyXurt
YTUJIMTA pwd:

[methody@localhost methody]$ pwd
/home /methody
[methody@localhost methody]$

Tlpumep 4.1. Texyiumii Karajor: pwd
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Kypc OnepaunoHnasa cuctema Linux

KoMmaHna pwd (print working directory) Bo3BpaiuaeT NOJHbIA MyThb TEKY-
LIero KaTajora KOMaHIHOI 000JIOUKH — eCTeCTBEHHO, UMEHHO TOW KOMaHa-
HO1 000JI0YKH, NMPH TTOMOILIKM KOTOPO# Oblia BbIMOJHeHa KoMaHaa pwd. B naH-
HOM ciy4yae Medoanii y3Hal1, YTO B 3TOT MOMEHT (Ha JaHHOI BHPTYaJIbHO#
KOHCOJIM) TEKYIUUM SIBJSETCS KaTajior “ /home/methody”.

ITouTH BCce YTHAWTBHI, ¢ KOTOpbIMH pabotas Medoauili B npeablayLimx
JIEKUMSX, MO YMOJIYAaHHWIO YMTAIOT M CO31a10T (paiiibl B TeKyllUeM KaTayore. Tak,
Medoonit obpaluaics kK dainaMm, He UCMONb3yd HUKAKUX MyTei, MPOCTO Mo
“MeHHU. Hanpumep, 3aneiicTBOBaJI YTUIUTY cat, YTOObI BHIBECTH Ha 3KPaH CO-
nepxuMoe daiia “text”:

[methody@localhost methodyl$ cat text

File: info.info, Node: Help-Cross, Up: Cross-refs
The node reached by the cross reference in Info

[methody@localhost methodyl$ cat /home/methody/text
File: info.info, Node: Help~Cross, Up: Cross-refs

The node reached by the cross reference in Info

ITpumep 4.2. IToaHbBIH 1 OTHOCUTENbHBIHA MYTh K (aiiny

B neiicTBUTENIbHOCTH, KOMaHaHasi 000J7104Ka, TMpexiae 4eM IepenaBath
napaMmeTp “text” (UMs ¢aiiia) yTWINTEe cat, NOACTABASIET 3HaUeHHUE TEKY-
LIeTO KaTaJlora — NnoJjydyaeTcsi NOJHbIA NyTb K 3TOMY daiiiy B dailyioBoit cHe-
TeMe: “/home/methody/text”. CoaepXuMoe OaHHOro aiisia yTUIUTA
cat BbIBeaeT Ha akpaH*. Habupasi Tonbko UMs ¢aiiya 6€3 NyTH K TeKYILEMY
KaTayiory, Medonuit BOCIIONb30BAJICS OTHOCHTEIbHBIM NyTeM K 9TOMY (aiiny,

OTHOCHTEJILHBIH MyTh, relative path
ITyTb K 06BEKTY haii10BOH CHCTEMBI, HE HAYMHAIOLLUIACS B KOPHEBOM
Karajore. /Ins1 Kaxaoro mpouecca Linux onpeneneH rekylmii Kata-
JIOT, C KOTOPOTrO CUCTeMa HauMHAeT OTHOCUTENbHBINA MYyTh MPU BbI-
NojHeHUH (PaiOBBIX ONepatinii.

OTHOCHUTENBHBIH MYTh CTPOUTCSA TOYHO TaK Xe, KaK U MOJHBIA — nepe-
YyCJIeHUEM Yepes ¥ / ” BCceX Ha3BaHMIA KaTajloroB, BCTPETUBILIMXCS MPU ABUXE-

* BooO1ue roBopsi, B HECKONBKHX pa3Hbix KaTanorax hainoBoi CHCTEMBI MOTYT OKa3aTbes ait-
Nbl ¢ UMEHEM “text ”. MMeHHO MosTOMY KOMaHIHash 000104YKa BCETAa MepenacT nporpaMmam
Y YTHIUTaM «TOUHbII anpec» ¢aitna B ¢hailoBoit cUCTEME — MONHDIH NYTh.
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HMU K MCKOMOMY KaTaaory uiu aitny. Mexny noaHbIM U OTHOCUTENbHBIM Y-
TeM eCTb TOJBKO OIHO CYLIECTBEHHOE pa3ziuuMe: OTHOCUTENbHLIHA MyTh Hayu-
HaeTCs om mekywiezo kamajioed, B TO BpEMS Kak MOJHbIH MMYyTh BCET1a HaUMHa-
eTcs om KopHesoeo kKamasoea. OTHOCUTENbHBIN MyTh Ji000TO (hailia uiu Kara-
Jora B (aitIoBOW cUCTeMe MOXeT UMeTh J100Yyi0 KOH(MHTYpaInio: YTOObI 10-
OpaThest 10 UCKOMOTO (aiina, MOXHO IBUraThcs KaK 110 HapaBJAeHHUIO K KOp-
HEBOMY KaTaJIOry, TaK W OT Hero (CM. pasaen «IlepeMelleHue no AepeBy KaTa-
N0roB»). Linux pa3nuyaeT NONHbIA U OTHOCHTENBHBII MYTH OUYEeHb MPOCTO: ec-
1 uMsl 0ObeKTa HauYMHAeTCs Ha “/” — 3TO MOJHBIA MyThb, B JI0OOM ApyroM
cJly4yae — OTHOCHUTENbHBIHA.

OtaenuTb nyTb K ¢dainy OT ero MMEHU MOXHO C MOMOLIbIO KOMaHI
dirname U basename COOTBETCTBEHHO:

[methody@localhost methody]$ basename /home/methody/text
text

[methody@localhost methodyl$ basename text

text

[methody@localhost methody}$ dirname /home/methody/text
/home /methody

[methody@localhost methodyl$ dirname ./text

[methody@localhost methodyl$ dirname text

Ipumep 4.3. Ucnonb3oBaHue dirname U basename

Medonuit 3aMeTH, YTO I “text” W “./text” dirname BblIAET
OIMHAKOBBIN pe3yapTaT: “ ., 4TO NMOHSATHO: KaK ObLIO CKa3aHO BbIlIE, 3TH
(hopMbl IYTH SKBUBAJIEHTHBI, a MIPU agmomamu4eckoi 06paboTKe pe3yJbTaToB
dirname ropasio Jyyllie MOJYyYUTD “ . ”, 4eM NYyCMmyi0 CMpPOKy.

AdomaluHuni kaTanor

Medonuit 3ameTHa, 4TO B MpUMepax 3TOH U NpPOLLIbIX JIeKLIWH, 3aX0s C
Pa3HbIX BUPTYAJIbHbIX KOHCOJIEH 110 oYyepely U ONHOBPEMEHHO, OH BCET1a OKa-
3bIBAJICS1 B OJHOM U TOM XK€ TEKYUIEM KaTtaJiore: OH BCe BpeMs oOpaiiajics K
cBOMM (haiinaM Mpu MOMOLUM OTHOCHUTEABHOTO MYTH W BCETJa HaXOOUJ HYX-
Hble. ATO He cayyailHo — B Linux y Kaxaoro noab3oBaTensi 06g93aTenbHO eCTh
co0cmeen bl KaTaslol, KOTOPbIA U CTAHOBHUTCSI TEKYIIUM cpa3y Mocje PerucT-
palHy B CHCTeMe — JoMamHHi katajor*. s Medoans 1oMalulHUM KaTaJloroM
aBlsteTcq ¥ /home/methody”.

* loMalHKii XaTanor yKa3blBA€TCS B YUETHOH 3aNMCH MO/1b30BaTENsA, CM. JIEKLHIO 1.
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JaoMamnnii karaior, home directory

Karasor, npenHasHauyeHHbIi 1jisl XpaHEHUsI COOCTBEHHBIX NaHHbBIX
noss3oBatessi Linux. Kak npaBuio, siBJAsSi€TCS TEKYLIMM Herocpen-
CTBEHHO MOCJe PerMcTpalMH Mojb3oBaTedss B cucTeMe. ITonmbii
NyTh K JOMAILHEMY KaTalOl'y XpaHUTCSl B MEPEeMEHHOH OKPYKeHHS
HOME.

TlocKoNbKY Kaxablit MOJb30BaTE b pacroaraeT cOOCTBEHHBIM KaTallo-
rOM H [10 YMOJYaHHUIO paboTaeT B HeM, peliaeTcs 3ajadya pasneneHus daiinos
pa3Hbix MoJsib3oBaTeseit. OObIYHO AOCTYII APYTUX MOJIb30BaTENEN K YyXKOMY J10-
MalIHEMY KaTaJiory OorpaHuyeH: Haubosiee THITMYHA CUTYalysl, KOTIa Mo/Ib30~-
BaTeJIM MOTYT YKUTATh colepxuMoe BaiiioB Opyr Apyra, HO He HMEIOT MpaBa ux
W3MEHSITh WIH YIANSTh,

Undopmauua o kaTanore

YTo6bl MMETH BO3MOXHOCTH OPUEHTHPOBAThCsl B (hailnoBoil cucTeMe,
HY>XHO 3HaThb, UTO COIEPXUTCS B KAXKIOM KaTajore. 3allOMHHUTH BCIO CTPYKTY-
py ¢daiioBOM CUCTEMBl HEBO3MOXHO M HE HYXHO: B JiI0DOH MOMEHT MOXHO
MPOCMOTPETh COAEepXUMoe Ji060ro KaTtajgora rnpyu NOMOLLK YTHIUTHL 1s (co-
KpAlLEHHE OT aHTJI. «list» — «CIIHCOK»):

{methody@localhost methodyl$ 1s
-filename-with- text
[{methody®localhost methody}$

IIpumep 4.4. KomaHna 1s

ITonaHHas 6e3 mapaMeTpoB, KOMaHAa 1s BbIBOAMT CMUCOK (haiiioB U Ka-
TAJIOTOB, COMEPXallUXcsl B mekyuem kamaaoze®. TIpy MOMOILIHU 3TOW YTUIUTHI
Medonnit o6HapyXu, 4YTO B €70 AOMAIHEM KaTajiore (KOTOPblA B IaHHBIA MO-
MEHT SIBJISIETCSl TEKYILIMM) coaepxartcsi ABa ¢aiina, co3gaHHble B MpPUMeEpe,
MPUBEACHHOM B NMpeAblAylled JeKUUH: “-filename-with-" 1 “text”.

Ytunvra 1s NpuHUMAaET ONMH napaMeTp: UMsl KaTajiora, COIepXXHMOE KO-
TOPOTO HYXHO BblBeCTH. MMsI MOXeT ObITh 3a1aHO J100BIM NOCTYITHBIM CIIOCO-
OOM: B BUIE MOJIHOIO WIH OTHOCHTEbHOrO WyTH. Hanpumep, 4ToObI MOJYYHTD
CNUCcOK  (haiinoB B CBOEM NOMAILHEM KaTanore, Medonuit Mor 661 UCMOb30-
BaTb KOMaHAbl “1s /home/methody” ¥ “1s ." — pe3yabraT 6bl1 Obl aHa-
JIOTUYHBIM,

Kpome napameTpa, yTWiINTa 1S «TOHUMAET» MHOXECTBO KJIIOYEi, KOTO-
pble HYXHBI [JIABHBIM 06pa3oM AJisi TOTO, YTOObI BHIBOAWTE NOMOJTHUTENBHYIO

* BoT npuMep yTWINTBI, KOTOpas Mo yMOAYaHUIO paboTaeT ¢ dailnaMu B TEKylllem KaTajuore.
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UHdopMaLMIO o ¢raiiiax B KaTajore WM BbIBOAUTL CITUCOK (PpaitnoB BHIOOPOY-
Ho. UToOB! y3HATh 0060 BCeX BO3MOXKHOCTSAX 1S, HYXKHO, KOHEUHO Xe, TpoYyecTb
PYKOBOACTBO IO 3TOMH yTWiuTe (“man 1s”).

[MounTaB pyKoBoACTBO Mo 1s, Medonuii peuinya U3yYnUTh COAEPXKHUMOE
cBoeH (painoBoit CUCTEMBI U Hayasl C KOPHEBOTO KaTaJlora;

[methody@localhost methody]$ 1s -F /

bin/ dev/ home/ mnt/ root/ swap/ tmp/ var/
boot/ etc/ 1lib/ proc/ sbin/ sys/ usr/
[methody@localhost methody])$

ITpumep 4.5. KoMaHna 1s -F

Meddoanii vcnonb3oBan K104 -F, YTOOB! OTAHYATD (aiiyibl OT KATAJIOTOB.
[pu HanM4YKMK 3TOrO KJII0YA 1 S B KOHIIE MMEHH KaXA0T0 KaTajora CTaBUT CUM-
BOJ1 “/ ", YTOOBI MTOKA3aTh, YTO B HEM MOXET COAEePXaThCsl YTO-TO elile. B BhI-
BeJIEHHOM CMMCKEe HET HU ONHOTO (hajijia — B KOPHEBOM KaTajiore COAepXarcs
TOJILKO MOAKATAJIOTH.

Kpome toro, Megoaunit peurnn noayyuTs 60ee noapooHylo HHGopMa-
LIMIO O CONEPXKXMMOM CBOEro JOMAILIHETO KaTajora:

[methody@localhost methody)$ 1ls -aF

~-filename-with- .bash_history .bashrc .lpoptions
.rpmmacros Documents/

</ .bagh_logout .emace .mutt/ .xemacs/ text

oo/ .bash_profile .il8n .pinerc .xgession.d/ tmp/
[{methody@localhost methody]$

Ilpumep 4.6. KomaHna 1s -aF

BHe3anHo oH 00HapyXuJ1, 4To (HaiioB B ero A0MallHEM KaTalore He IBa,
a ropasao 6osiblie. Jesgo B TOM, UTO YTHJIMTA 1s MO YMOJYAHUIO HE BHIBOAUT
HH(popMaLHno 06 06BbEKTaX, UYbe UMsI HAQUMHAETCA € “ . ” — B TOM YUCIAE O “ . ”
U “..”. JIng TOro 4ToObl MOCMOTPETH MOJHBIH CIIUCOK COAEPKUMOTO KaTajio-
ra, ¥ MCIoJib3yeTcs Koy “-a” (all)*. Kak npaBuno, ¢ “ . ” HAYMHAIOTCA UME-
HA KOHQHUrypauHoHHmX (aioB M KOH(PUIypallMOHHBIX KaTajJoroB (Bpoie
.bashrc, onUcaHHOrO B JieKLHH §), paboTa C KOTOPLIMH (T. €. HACMPOUKA OK-
pyXeHHus1, «paboyero MecTa») He nepecekaeTcs ¢ paboToil Haa KaKOH-HUOYIb

* Takoe noseneHHe Is HamoMUHaeT NMPUHLKN paboTbl (halIOBBIX MEHELXKEPOB CO CKPHITHIMH
dainaMu B cuctemax MS-DOS/Windows. Pazuuua B ToM, uto B MS-DOS/Windows ckpbiTbie
¢aiinbl npeaycMoTpeHbl $HailN0BOH CUCTEMONH — hailn MOXET UMETb ampubym «CKPBITbIi» W NPH
JTOM Ha3bIBaThCs KakK yronaHo. B Linux ckpbiTele (haitibl — 3TO He CBOHCTBO (haiIoBOI CHCTEMBI,
a TONBbKO coznauenue no Haumenoeariuo Hainnos.
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NpUKIaaHOW 3agavyeil (XOTd, KOHEYHO, 3POEKTUBHOCTb padOThl 3aBUCHUT OT
XOPOLLUO HAacTpoeHHOTO OKpyxeHus). Kpome Toro, nonobHeix daiinioB B n0-
MalllHeM KaTajiore akTUBHO paboTalollero noJjib3oBaTesid CO BpEMEHEM 3aBO-
IUTCS1 HEMao (110 OHOMY Ha KaXIylo NPWIMYHYIO YTHIUTY) U X TIPUCYTCT-
BME B Bbllaye 1s CWIbHO 3arPOMOXIAET BLIBOAUMbIE JaHHBIE.

Pazbepemcsi noapodHo B cnivicke dailioB B nomalnHeM Kartanore Medo-
aus. HayHeM ¢ BecbMa JIJAKOHUYHBIX UMEH “ . “ U “. . “. MedonHii yxe 3Haer,
YTO ” . “ — 3TO UMs TeKylllero katanora. Cienyiolliee MUMs B CIIMCKe, “ . . ” — 3TO
CCbLIKA Ha POAMTEJILCKHIA KaTasnor. POIUTeNbCKHIA KaTalor — 3TO TOT KaTaflor, B
KomopoM HaxXOAWTCS HAAHHbIA KaTanol. PoaWTeNbCKUM KaTajloroM mis
“ /home/methody” Oyaer Karaior “/home”: OH NMOJY4YaeTCsl NPOCTO OTOpa-
CbIBaHWEM TOCJIeIHEro HMeHHW KaTajiora B NoJjHOM nyTH. MHaye MoXHO cKa-
3aTb, YTO POAMTENLCKUHA KaTaIOr — 3TO OAMH LUAr MO AepeBy KaTanoros 10 Ha-
MpaBJIeHUIO K KOPHIO. “ . . “ — 3TO COKpAILlEHHBIH Croco0 cocaTbCsl HA POIH-
TEJbCKHM KaTaJIor: MoKa TEKYILIUM KaTaloroM sBJsieTcst “ /home/methody“,
OTHOCHTEJIBHBII MyThb “ . . * (WM, UTO TO XKE caMoe, “. /. .”) OydeT 3KBUBAIEH-
TeH “ /home”, C UCITONb30BaHHEM “ . . “ MOXHO CTPOUTb CK0Ab Y200HO INTUHHbIE
MyTH, TAKKHE KaK “../../usr/../var/log/../run/../../home”*.

OnHako B IeUCTBUTEIBHOCTH OHHU NIPUMEHSIOTCS TOJbKO MPH aBTOMAaTH-
YyeCKOM NMoacTaHOBKE B MPOrpaMMax, a BO BpeMsl paboThl MMOJb30BaTe/ sl HEOO0-
XOAMMOCTH B TAKOTO pPOJa YCJIOXKHEHHUSIX He BO3HUKAET.

POAMTENbCKHIi KaTanor, parent directory
Karanor, B KOTOpOM COaepXKUTCSI NaHHBIN. /15 KOpHEBOTO Karajora
POIMUTENILCKHUM SIBJISIETCA OH CaM.

CcbUIKM Ha TeKyLUMH U Ha POAUTEIbCKHI KaTalor o6sa3aTeIbHO NPUCYT-
CTBYIOT B kaxcdom Karanore B Linux. Jlaxe eciu kaTajior nyct, T. €. He coiep-
JXKMT HUA OHOTO (haiiia UM MmoakKaTanora, KoMaHja “1s -a* BbIBEIET CITHCOK

W3 ABYX UMEH: “ . " U “ . . ".
3a ccblUIKaMM Ha TEKYILMN U pOIUTENbCKUIM KATANOTH C/IEAYIOT HECKOJIb-
KO ¢aiJIOB M KaTaJlOroB, MMeHa KOTOPbIX HAaYMHAIOTCA ¢ “ . “. B HUX conep-

KATCs1 HACTPOHKH KOMaHAHO# 000J104Kkn ((aiiabl, HAaUMHAIOLHECs € “ . bash”)
U ApYTUX mporpaMMm. B 1oMamiHeM kaTajiore Kaxmnoro mnoJib3opartesia Linux
BCEra IIPUCYTCTBYET HECKOJILKO TakKUX dhainoB. cnonb3oBaHHe 3THX GaiiioB
MO3BOJISIET MOJb30BATENSIM HE3aBUCUMO APYT OT Apyra HacTpauBaThb IMOBeje-
HHUE KOMaHIHOW 000JI0UKH M APYTMX MPOrpaMM — OpPTaHU30BLIBAaTb CBOE «pa-
6ouee MecTo» B cucTeMe. IloapobHee peub 00 3TOM MOHAET B JIEKUUHU 12.

* He cpa3y MOHATHO, YTO 3TOT HYTh MPHUBOIMT BCE Tylda Xe, B “/home”.
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MepemeleHre No Aepesy KaTanoros

[lonb3oBaTe/ib MOXET paboTaTb ¢ (paiiaMM He TOJAbKO B CBOEM JOMalll-
HEM KaTalore, HO U B APYTHX KaTalorax. B 3ToM ciiyyae 6yaeT yno6Ho cmenums
TeKYIHit KaTajor, T. €. «<[IEPEMECTUTLCS» B APYTYIO TOUKY (haitIoOBOI CUCTEMBI.
Inst cMeHbl TeKYLUEero KaTajora KOMaHIHOM 000J0YKH UCIIONb3YeTCsl KOMaH-
na cd (ot aHmnI. «change directory» — «CMEHUTb KaTasior»). KoMaHaa cd npm-
HMMAaeT OOMH MapaMeTp: UMS KaTajlora, B KOTOPbIil HYXXHO NEepeMeCTUTbC —
cieylaThb TeKyLIMM. Kak 0ObIYHO, B KQUeCTBe UMEHU KaTajlora MOXHO UCIIO/b-
30BaThb MOJHbIA UM OTHOCUTENBHLIN MYTh:

[methody@localhost methody]$ cd /home
[methody@localhost homel$ 1s

methody shogun

[methody@localhost homel$ cd methody
{methody@localhost methody]$

IIpumep 4.7. CMeHa TeKyLLETO KaTajiora

CHayana Medonuit peiin nepeMecTUTLCS B KaTtajlor “ /home” W MHo-
CMOTpPETb, UTO €ellle eCTh B 3TOM KaTajiore, KpoMe ero IomMaiirHero Kataiora, OH
o0Hapy>Xun Katajor “shogun” W IOTafajics, YTo 3TO IOMALLHUI KaTanor [y-
peBUYa, BXOIHOE HMsS KOTOpPOTo — “shogun”. KpoMe TOro, oH 3aMeTUJ, 4To
M3MEHWJICS BUI NPHENALIENHs] KOMaHIHOM| CTPOKH (ronckasku shell) — croso
“methody” 3aMEHWJIOCh Ha “home”. B npuriauieHUM KOMaHOHOW CTPOKH
YacTO yKa3blBaeTcsl TeKyLIMH KaTanor shell — yToObl 1oJib30BaTeo Jerye Obl-
JIO OPMEHTUPOBATLCS, B KAKOM KaTaJIOTe OH «HAXOIMUTCS1» B JAHHbIA MOMEHT.

ITocne 3Toro Medgoauii pelini BepHYTHCA B CBOH NOMalIHWI KaTalor, HO
B 3TOM CJIy4ae OH UCIIONb30BAJ yXKe He MOJHbIIA, a OTHOCUTENbHbIH MyTh — “cd
methody”. BBods 3Ty komaHay, Medoauit He CTal LEIMKOM HaOUpaTb UMS
CBOETO IOMAllIHETO KaTajora, a Habpas TONbKO MepBble OYKBbl “me” U HaXal
knasuury Tab, kak eMy coBeToBai [ypeBnu. KoMaHaHas 0b6oj10uKa yMeeT docm-
pausams iMeHa (haiIoB U KaTajJoroB: Mo/b30BaTe 0 JOCTaTOYHO HabpaTh He-
CKOJIbKO TMEPBbIX CUMBOJIOB UMEHM haiina UM KaTajaora U HaxaTb Tab. Eciau
€CTb TOJILKO OIMH BapWaHT 3aBeplieHUSI UMEHU — 000/104Ka 3aKOHUUT €ro caMa,
1 MOAb30BAaTENIO HE MPUIAETCA HAOUPaThb OCTaBLUMECs CUMBOJIbL. JocTpauBaHue
— BECbMa CYLLECTBEHHOE CPENCTBO IKOHOMHUU YCUIHMU U ToBbiLleHUS 3 dek-
TUBHOCTH TPHU paboTe ¢ KOMaHIHON CTpokoil. CoBpeMeHHbIe KOMaHIHbIE 000-
JIOUKM YMEIOT 1OCTpauBaTh MMeHa (paliioB U KaTaloroB, a TAKXKe MMEHa KOMaHI.
JocTpauBaHue Haubosiee pa3BUTO B KOMaHIHOM MHTepripeTaTope zsh.

Te e caMble nepeMeLLIEHUS] — B pOANTENbCKHIA KaTaaor U oopaTHO — Me-
¢doaunii Mor Obl OCYLLIECTBUTb, HAOMpasi 3HAYUTEJAbHO MEHbLIE CUMBOJOB. s
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nepeMelleHHUs B pOAUTEILCKHUI KaTasior (# /home”) yao6HO BOCTIONb30BaThHCsA
cChLIKOM “ . . “, Heo6XoaMMOCTh BEPHYThCS B JOMAIIHMil KATaJlOT U3 MPOM3-
BOJIbHOM TOUYKH (haiiIOBOM CUCTEMBI BO3HUKAET NOBOJIHO YacTO, O3TOMY KO-
MaHaHas 000J0YKa MomaepXuBaeT 0603HaYeHHE AOMAIIIHEro Kartajora Mpu

NMOMOILLUU cUMBoOJIa “~*. [103TOMY 4TOObLI MepeiiTH B OOMalLUHMIT KaTanor u3
M060ro Apyroro, JOCTaTOYHO BHIMOJHHUTE KOMaHay “cd ~”, [Ipu ucnonHe-
HHM KOMaHIbl CUMBOJ ”~* GydeT 3aMeHeH KOMaHAHOH 060JI0YKoil Ha MoJ-

HBI#A MYTh K IOMAalIHEMY KaTajory nojib30BaTeNs.

[methody@localhost methodyl$ cd ..
[methody@localhost home]$ cd -~
[methody@localhost methodyl$ cd ~shogun
[methody@localhost shogun]$ cd
[methody@localhost methody] $

ITpumep 4.8. Ilepexon B poaUTENbCKHI U B AOMAalUHKUit KaTaaor

IIpu noMolM CUMBOJIA “~* MOXHO CCbhLIAThHCS U HA JOMALUHWE KaTallo-
T'W APYTUX MOJb3oBaTeNieil: ” ~umss rnonszoBaTess”. B npuMepe 4.8 Medo-
IMIR mepelnen B AoMalnHUii katanor IypeBMuYa ¢ MOMOUIBIO KOMaHIbl “cd
~shogun”. KoMaHaa ¢d, noaaHHas 6e3 napaMeTpoB, 3KBMBaJleHTHA KOMaH-
ne “cd ~" U aejlaeT TEKYLIMM KaTajloroM JOMAaluHKUii KaTanor 1oJb30BaTeis.

Co3paHue kaTanoros

IMonb3oBaTtesib, KOHEYHO, He JOMXKEH XpaHUTh BCe CBOU (aitnbl B OTHOM
Karajiore. B noMainHeM Kartajiore, KaKk U B JIlOOOM ApYyroM, MOXHO €O31aBaTh
CKOJIBKO YrOIHO MOJKaTajloroB, B HUX — CBOM MOAKATalOTH U T. 4. UHbIMU
CJIOBaMM, TOJI30BaTeNI0 NIPUHAILIEXUT (pparMeHT (noaaepeBo) $aittoBoii cu-
CTE€MbI, KOPHEM KOTOPOTO SABJISETCS €ro AOMalllHUM KaTaJlor.

YT10o6bl OPraHM30BaTh TAKOE TMOAAEPEBO, NMOTPeOYETCsl CO30aTh KATAIOTH
BHYTPHU JOMALIHETO. /1151 3TOro UCMosb3yeTcs yTuauTa mkdir. OHa npuMeHs-
eTCAd C OOHUM 00s13aTeIbHBIM MapaMeTPOM: MMEHEM CO31aBaeMOro KaTajora.
[To yMonyaHMIO KaTanor OyaeT co3aaH B TEKYLIEM KaTajlore:

[methody@localhost methodyl]l$ mkdir examples
[methody@localhost methodyl]$ 1s -F
-filename-with- Documents/ examples/ text tmp/

[methody@localhost methodyl$

ITpumep 4.9. Co3naHue karajiora
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Medonuii pelinn HaBeCTH NMOPALOK B CBOEM JOMALLHEM KAaTanore v ro-
MeCTUTb Bce (paiJibl ¢ MpUMeEpaMM U yNipaXkKHEHUsSIMU B OTAEbHbIIA MOAKATanor
— “examples”. Tenepp, CO3/1aB KaTa/iol, HyXHO MEPEMECTUTb B HErO BCE
¢daiinb ¢ npUMepaMu.

KonuposaHue n nepemeuwieHmne pannos

st nepeMeleHUst (baityioB U KaTaloros NpejHa3HavyeHa yTUIUTa mv (OT
aHIJ. «MOve» — «IepeMelaTh»). Y mv /1Ba 00s13aTeIbHbIX NTapaMeTpa; NMepBbii
— nepeMeliaeMblit aitn UM KaTajor, BTopoi — (aitl WM KaTajor Ha3Haye-
Hust. UMeHa daiioB ¥ KaTajaoroB MOryT ObITh 3alaHbl B JIIOOOM JOMYCTUMOM
BHJIE: [TPH [TOMOLLIM MOJHOTO WJIM OTHOCHTEJIbHOTO NMyTH. KpoMe Toro, mv rno3-
BOJISIET MepeMeLLaTh HE TOIbKO OAUH (aitn UK KaTayior, a cpa3y HECKOJbKO. 3a
TIOAPOOHOCTSIMU O JOMYCTUMBIX MapaMeTpax U KJouax cleiyeT o6paTUThCs K
PYKOBOJCTBY MO Mv:

[methody@localhost methodyl]$ mv -- -filename-with- examples/
[methody@localhost methodyl$ cd examples

[methody@localhost examples]$ mv ../text

[methody@localhost examples]$ 1ls

-filename-with- text

[methody@localhost examples]$
IIpumep 4.10. TTepeMeiueHue daitnos

Medoauit cHayana nepeMecTUI B KaTajor “examples” ¢ain "-file-
name-with-*, a MOCKOJIbKY MMsl 3Toro raitna HauMHaeTcsi ¢ “-”, eMy Mo~
TpeboBaIOCh MPEABAPUTD €r0 KJIIUOM “~-“_ UTOOBI CAeAyIOLIEE CIOBO ObLIO
BOCIIPUHSITO KOMaH/{HOW 000JI04KOI Kak NnapaMeTp (3TOT NpueM ObUT ONKcaH
BJIEKIIMH 2). 3aTeM OH NepeLles B KaTalor “examples” U NepeMeCTHI U3 po-
IUTEJILCKOTO Katasiora (“ . . /") daiin ¥ text” B TeKywuui Karauaor (“ . ). Te-
Tnepb B KaTaJlore “examples” HaxoauTes 1Ba daiina ¢ npumepamu.

INepeMelueHue aitna BHYTPU onHoi (aitnoBoit CUCTEMBI B IEUCTBH-
TebHOCTH PAaBHO3HAUHO €T0 nepeuMeHo8anuio. NaHHble camoro (aitna npu
3TOM OCTAIOTCsl Ha TeX Xe CEKTOpax JAMCKa, a U3MEHSIOTCSl Kkamaioeu, B KOTO-
peIX Mpou3ouuio nepeMelucHue. IlepeMelneHue mnpeanonaraer yiaieHue
CChLIKM Ha daitn M3 Toro Kartajaora, oTKylda OH NMepeMelleH, U 100aBJaeHHe
CChUIKH Ha 3TOT caMblit baita B TOT KaTaJIor, Ky[aa OH nepeMelueH. B peaynbra-
Te U3MEHSIETCS MOJHOE UMS (aityia — MOJHBIA NyTh, T. €. NOJIOXeHHUe daiina B
(daitnoBoit cucTeMe.

Unorna tpebyetcs co3nath konuw daiina: mis Oonblueid COXpaHHOCTH
JaHHBIX, IUIsi TOTO, YTOOBI CO3/1aTh MOAU(PHUIIMPOBAHHYIO BEpCHIO dalina U T. 1. B
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Kypc OnepaunorHas cuctema Linux

Linux ans 3Toro npeaHa3HavyeHa yTHINTA cp (OT aHTJL. «COPY» — «KOTTMPOBATh»).
Yruaura cp TpeOYeT MPUCYTCTBUS ABYX 00S3aTebHbIX MapaMeTPOB: NEPBbIA —
KOTMUPYEMBbIH (aill U KaTalor, BTOPoi — (aiil WM KaTajor HazHaueHus1. Kak
06BbIYHO, B UMeHaX (aiIoB M KATAJIOTOB MOXHO MCMOJb30BaTh MOJHbIE U OTHO-
cuTeabHble nyTH, CYLIECTBYET HECKOJBLKO BAPUAHTOB KOMOUHALMU (DailIoB U
KaTaJIoroB B MApaMeETPax cp — O HUX MOXHO MPOYECTb B PYKOBOACTBE:

[methody@localhost examples]$ cp text text.bak
[methody@localhost examples]$ ls

-filename-with- text text.bak
Ilpumep 4.11. KonupoBaHue ¢aiinios

Medoauii pewna co3aaTh pe3epBHYIO KOonuio daikna “text”,
“text .bak” B TOM Xe€ KaTajaore, YTO U UCXOAHbBIA ¢ain. [Ins 3Toi npocTeii~
1ei onepaly KOMUPOBaHUSA AOCTATOYHO MepeaaTh Cp B KaYeCTBeE ABYX Napa-
METPOB UMsl UCXoOHOTO daiina u uMsa konuu. [1o yMoayaHu10 cp, KaK U MHO~
rUe Apyrue yTWIuThI, 6yaeT paboTaTh ¢ paihiaMu B TEKYILEM KATAJIOTE.

HyxHo uMeTb B BUAIY, 4TO B Linux yTHIHTA cp HEPEIKO HACTPOEHA TAKUM
00pa3oM, UTO TIPHU MOMbLITKE CKONMMUPOBATh (Paiisl MOBEPX YXKE CYLIECTBYIOLIETO
daitna HUKaAKoro nNpeaynpexiacHus He BbIBOAUTCA. B 3TOM cayuae daiin 6yner
MpOCTO Mepe3anucaH, a AaHHBIE, KOTOPBLIE COAEPXAIUCH B CTapoil BepCHH
daiina, 6€3B03BpaTHO NMOTepsiHbl. [103TOMY NMpPU UCTNOAB30BAHUU Cp CJIEAYET
Bcerza ObITb BHUMATENbHBIM M MPOBEPATh UMeHa (PailjioB, KOTOPbiE HYXKHO
CKOMUPOBAThb.

ToBOpsi 0 KOMMPOBAHUH, YMECTHO BCIIOMHHTB LLIMPOKO M3BECTHOE BbI-
CKasblBaHWe, TpUMNHMCbIBaeMoe Yuiabamy OkkaMy: «He crnemyeT ymMHOXaTb
CYLIHOCTH CBepx Heobxoaumoro». Co3naHHas Npy MOMOLIM cp Konus daiina
CBfI3aHA C OPUTMHAJIOM TOJILKO B BOCITIOMMHAHHUSIX NMOJIb30BaTe s, B haioBoit
K€ CUCTEME UCXOMHBIN paiti U ero KOnusi — ABE COBEPILLUEHHO HE3aBUCUMBIE U
HUYEM He CBsi3aHHble eAMHULBL. [103TOMY NMpU HATHYUHU HECKOJBKUX KOIMHUH
OIIHOTO W TOTO Xe daitna B paMKax odHol haiinoeoli cucmembi TIOBBIILIAETCSA BE-
POSITHOCTB 3aMyTaTbCsl B KOMMSIX UM 3a0bITh O HEKOTOpbIX M3 HUX. Ecniu 3ama-
4Ya COCTOUT B TOM, YTOOBl OOECMEUUTDh JOCTYM K OAHOMY U TOMY Xe daitny u3
pa3HbIX ToueK GaioBOil CUCTEMbI, HYXKHO UCNOJIb30BaTh CNELMATLHO Mped-
Ha3HaYeHHBIN 1151 3TOr0 MexaHU3M haia0Boi cucTeMbl Linux — CChIIKH.

dann n ero nMeHa: cCcbUikun

XecTKme ccblnku

Kaxnwiit ¢daitn npeacrapaseT co6oit 061acTh JaHHBIX HAa XXKECTKOM JUCKE
KOMITBIOTEPA UJIM Ha IPYTOM HOCUTENe UHPOPMALIMM, KOTOPYIO MOXHO HANTH
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no umenu. B daiinoBoii cucreme Linux comepxumoe ¢aiisia CBA3LIBAETCS C €ro
MMEHEM TIPU TIOMOILM XKeCTKHX cchblIoK. Co3naHue ¢aiiyla ¢ ToMOIIbIO 110005
NporpaMMbl 03HayaeT, YTo OyaeT CO3/1aHa XeCTKas CChlIKa — MMs (aiina, U oT-
KpbiTa HOBasi 00JIaCTb JaHHbBIX HA AMCKe. [IpyieM KOJMYECTBO CChUIOK Ha Of-
HY ¥ Ty e obJyiacTb AaHHBIX (aiis) He orpaHUYeHO, T. €. Y (aiiia MOXKeT ObITb
HECKONTbKO UMEH.

INonw3oBaTenp Linux MoxeT n106aBuTh daitny eiie on1HO UMsS (CO3daThb
elle OIHY XECTKYI CChUIKY Ha ¢haiiJl) MpH MOMOLUM YTHIMTHI 1n (OT aHr.
«link» — «coeaMHsATH, cBsA3bIBaTh»). [lepBbiilt NapaMeTp — 3TO UMs daiina, Ha
KOTOpbIi HYXXHO CO3AaTh CChLIKY, BTOPOi — HMsl HOBOM cchlKM. [1o ymonua-
HMIO CCBLJIKA OyIeT co3daHa B TEKYLUEM KaTajore:;

[methody@localhost methodyl$ 1ln examples/text text-hardlink
[methody@localhost methodyl$ 1s -1R
WA

drwxr-xr-x 3 methody methody 4096 OxT 16 04:45 examples
-rw-r--r-- 2 methody methody 653 Orkr 6 10:31 text-hardlink
./examplesn:

uroro 92

~rw-r--r-- 1 methody methody 84718 Oxr 6 10:31 -filename-with-
~-rw-r--r-- 2 methody methody 653 OrT 6 10:31 text

Tlpumep 4.12. CoznaHue XeCTKHX CChUIOK

Medoauii coznan B cBOEM NOMAIIHEM KaTAJIOTe XECTKYIO CChLIKY C MME-
HeM “text-hardlink” Ha daiin "text”, KOTOPbIH HAXOAUTCA B IOAKATA-
Jore “examples”. BoiBeas noapoOHbi# cniMcoK (aifioB TEKYILETro KaTajaora
n ero noakartajgoros (“1s -1R”), Medonuit obpatui BHUMaHHe, uTo Yy ait-
JOB “text” U “text-hardlink” coBnajaloT U pa3mep (653 "), U BpeMsl
CO3IaHHMsI. DTO €ro COBEPLIEHHO HE YAMBMIIO, TOCKOJBKY OH 3HAET, UTO TeNephb
“/home/methody/text-hardlink” M “/home/methody/exam-
ples/text” — 3To ABa HMEHH OJHOTrO H TOro Xe ¢aina. B nonpodbHoM onu-
CaHWM, BbIBEAEHHOM KOoMaHAoi “1s -1", Medoauio ocTajuch HENIOHATHbI
TONbKO ABa nepBbix nojsi. Kak oowsicuun [ypeBuu, rnepBoe «CcnoBO», COCTOSI-
iliee U3 3HAKOB “ -drwx ", — 3T0 0603HAaUECHHUE NPaB AOCTYNA K ¢aiisly, 0 KOTO-
pbIX peub MOMAeT B IEKLUHH 6. A clieayloliee 3a HUM YHUCIO — KOJTMYECTBO Xe-
CTKMX CCBUIOK Ha HaHHBIH ¢aily MIH KaTajJor. Y “text” M “text-
hardlink” CTOMT YHCIO “2” — y 3TOrO (paiisa 1Ba UMEHHU.

JlocTyr K 0oAHOMY M TOMY Xe (aiiry mpy NOMOIIM HECKOJbKHX UMEH MO-
XET MOHAAOOHUTHLCA B CJEAYIOLIMX CTydasix:
1. OnHa u Ta Xe nporpaMMa M3BECTHA NOA HECKOJTbKUMH HMEHAMH.
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2. HdocTtyn nonb3oBaTeieil K HEKOTOPbIM KaTaloraM B CUCTEME MOXET ObITh
orpaHMueH n3 coobpaxeHui b6e3zonacHocTu. OJHAKO eCIM BCE Xe HYXHO
OpraHM30BaTh JOCTYI INMOJb30BaTeNed K (aiily, KOTOpbIA HaXOAUTCS B
TAKOM KaTajiore, MOXHO CO31aTh XECTKYIO CChIIKY Ha 3TOT (aiia B apy-
[OM Karajore.

3. CoBpeMeHHbIe (aiiJIoBble CUCTEMbI JaXe Ha JOMalIHUX NMepCOHATbHbIX
KOMIIbIOTEpPaX MOTYT HACYMTHIBATh 1O HECKOJbKHX AECATKOB ThiCcsY (haii-
JIOB U ThIcsIUM KaTtanaoroB. OObIYHO Y TaKHUX (haiJIOBBIX CUCTEM CJIOXHas
MHOTOYpOBHEBasi HepapXxHUyecKasi OPraHU3alMsl — B pe3yJibTaTe MyTH KO
MHOTUM daiinaM CTAHOBATCS OYE€Hb WIMHHBIMH. UTOOBI OpraHM30BaTh
6onee ynobHbIH 10CTYN K (haiay, KOTOPbIA HAXOAUTCS OYEHb «IJIYOOKO» B
MepapXUM KaTajloroB, TAKXE MOXHO MCIMOJIb30BaTb XECTKYIO CChUIKY B
6oJiee 1OCTYIHOM KaTajore.

4. TlonHoe WMs HEKOTOPBIX NIPOrPaMM MOXET ObITh BECbMa JUIMHHbIM (Ha-
npuUMep, i586-alt-linux-gcc-3. 3), K TAKUM NporpaMMam yaooHee
obpalaThCcsl NPH MOMOLIM COKPAILLIEHHOTO UMEHHU (XKECTKOR CChUIKH) —
gcc-3.3.

UHaekcHbIe aeckpunTopbl

TlockonbKy Gnarogapsi XeCTKMM CCbUIKaM y (aitia MOXeT ObITb He-
CKOJIbKO MMEH, MOHSATHO, YTO BCS CylliecTBeHHass MHdbopMauus o daiie B
daiinoBoOil cucTeMe NpuBsizaHa HE K KMeHH. B daitnoBbix cucreMax Linux Best
nHdopMalius, Heobxonumas 1isi paboThl ¢ (GailioM, XpPaHUTCS B HHIEKCHOM
Jeckpunrope. s kaxcooeo ¢aita CylieCTBYeT WHAEKCHbIH JAECKPHUIITOP: HE
TOJIbKO ISl OObIYHbIX GaiisIoB, HO U [UISl KaTaloroB*, (ailJoB-AbIpOK U T. 1.
KaxnaoMy daiiny cooTBeTCTBYET 00uH UHIEKCHBIA NECKPUIITOP.

W HIOeKCHbI AeCKpUNITOP — 3TO onucaHMe (aiifia, B KOTOPOM COOEPXKHT-

co:
® TUn ¢aitna (o6bIYHbIA (haitn, KaTanor, dai-abipKa U T. 1.);
® fpaBa Joctyna K daiuny;
® uH(OpPMaLiUsi O TOM, KOMY TIPMHAUTEXHUT (aii;
® OTMETKM O BPEMEHM cO3aaHusl, MOAMMUKALIMU, TOCAEIHEro 1OCTyNna K

Gaiiny;
pa3Mmep daitna;
® yKasaTesu Ha du3vueckue OGJIOKM Ha AMCKe, TNMpUHAlIexallye 3TOMY

(ainy — B 3THX 6JI0KAX XpaHUTCS «COAEPXKUMOE» (aiina.

Bce uHAeKCHbIe NECKPUNITOPbI TIPOHYMEpPOBaHbl, TTO3TOMY HOMeEp UH-
JNIEKCHOTO IeCKPUIITOpa — 3TO YHUKabHbIA UAeHTHdUKATOp ¢aiina B daiisio-
BOW CUCTEME — B OTJIMUME OT umery aitna (KEeCcTKOI CChIJIKM Ha HETO), KOTO-
PbIX MOXET ObITh HECKO/IBKO. Y3HAaTh HOMEP HHAEKCHOTO AECKpUNTOpa J1I060-
ro ¢aiijla MOXHO MpH MOMOIUX BCE TOR Xe YTUIUTH 1s ¢ KITIOYOM ~1i:

* Karanoru B Linux — toxe dainbt ocoboro Tmna, cm. pasnen «Cucrema Gainos: Kataaoru».
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[methody@localhost methodyl$ 1ls -i ./text-hardlink
examples/text

127705 examples/text 127705 ./text-hardlink
Hpumep 4.13. MHudopMaliug 06 MHIEKCHBIX IeCKpUNITOpaX (aitnos

Medoauii pelini MOUMHTEPeCOBATHCS HOMEPAMH HHIEKCHBIX IECKPHITTO -
poB (paitya “t ext” U XeCTKOH CChIJIKM Ha Hero “text -hardlink” — oH 00-
HapyX#Jl, UTO 3TH HOMepa coBnagaroT (#127705"), TO eCTb 3TUM IBYM UMe-~
HaM COOTBETCTBYET OJMH MHAEKCHbINH 1eCKPUNTOP, T. €. ONUH U TOT Xe daiin.

Bce onepauuu ¢ ¢pait1oBoil cucTeMoi — co3aaHue, yaaneHHUe U nepeMelle-
HHe (aiI0B — MPOU3BOASATCS HA CAMOM J€/e Hall HHIEKCHBIMU JECKPUIITOPaMH,
a UIMEeHa HYXHBI TOJIbKO IS TOro, YToObl MOJb30BaTe/b MOT JIETKO OPUEHTHPO~
BaThcsl B (paitnoBoii cucreMe. (Bbulo ObI OYeHb HeyNOOHO 3aITOMHHATH MHOIO-
3Ha4HBIIf HOMEP KaX[10ro HyXHoro ¢aina wid katanora.) bonee toro, ums (1iu
uMeHa) (aitna B ero WHIEKCHOM IECKPHUITTOpE He yka3anb:. B dailioBoii cucteMe
Ext2 uMeHa daitnoB XpaHATCS 6 Kkamano2ax. KaxXiblil KaTaaor npeacTasiser co-
60#1 cnucok MeH (aiioB U HOMEPOB WX HHAEKCHBIX 1€CKPUNTOPOB. KeCTKYHO
cChUIKY (MiMs1 haiisia, XpaHsillieecs B KaTajore) MOXHO IMpPEACTaBIATh KaK KaTa-
JOXHYIO KapTOuyKy, Ha KOTOpOH YyKa3zaH HOMEp MHIEKCHOIO JECKPUITOpa —
uneHTHgrkarop daina.

XKecTKas ccbLika, hard link

3anuck Buna wms daiina+HoMep HHAEKCHOTO AeCKPUINTOPa B KaTa-
Jiore. 2KecTkue ccbUIKM B Linux — ocHOBHO# cnioco6 06paTHUTBCS K
daiiny Mo MMEHH.

CHUMBONDbHbDbIE CCbINIKK

Y XeCcTKMX CCBHUIOK €CTh IBA CYILECTBEHHbIX OTPAHUYEHHUS:

. XKecrkas ccbuiKa MOXeT yKa3blBaTb TOJbKO Ha ¢aiijl, HO He Ha KaTaior,
MOTOMY 4YTO B MPOTUBHOM cliyyae B (pailioBoil cucTeMe MOTYT BO3HHK-
HYTb LUMKJIbI — OECKOHEYHBIE MYTH.

2. XKectkas cchliKa HE MOXKeT yKa3bIBaTh Ha paiiy B mpyroii daitnoBoii cu-
cteme. Hanpumep, HEBO3MOXHO CO3/1aThb HA XECTKOM JUCKE XXECTKYIO
CChUIKY Ha (hailsl, pacrionoxeHHbli Ha nuckeTe*,

Yto6bl M30exaTh 3TUX OrpaHMYeHMi, ObUIM pa3paboTaHbl CHMBOJIbHbIE
cepikH. CUMBOJIbHAS CChUIKA — 3TO MpPOCTO (haidsl, B KOTOPOM COIEPXKUTCS
uMs1 apyroro ¢aitna. CUMBOJIbHBIE CCBUIKH, KaK M XeCTKHE, MpeloCcTaBaAsIioT
BO3MOXHOCTb 00palllaThCsl K OJHOMY W TOMY Xe (hailly Mo pa3HbIM MMeHaM.

* [IpUuUHA 3TOr0 OrpaHHYEHHS B TOM, UTO HOMEP MHAEKCHOTO ECKPHNTOPA YHUKANEH TOJbKO B
pamkax oaHo# ainoBoii cucTeMbl. B pasHbix ¢aiiioBbiX CHCTEMaX MOTYT OKa3aThCsl ABa Pa3HbiX
¢aitna c oAMHaKOBLIM HOMEPOM MHAEKCHOTO AecKpunitopa. B pesynbraTe GyaeT HEBO3ZMOXHO yC-
TAHOBUTb, HAa KAKOH M3 HUX YKA3biBaeT XECTKast CChlIKA.
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KpoMe Toro, cMMBOJIbHbIE CCBUIKM MOTYT YKa3blBaThb M Ha Karajior, Yyero He
NO3BOJIAIOT XeCTKUE cCbUTKU. CUMBOJIbHbBIE CChIJIKM Ha3bIBAlOTCS TaK MOTOMY,
YTO CONEPXKAT CUMB0abl — NYTh K (Daiisly WIM KaTajory.

CHMBOJIbHAA ccbliKa, symbolic link, dain-ccepika

Daitn ocodboro Tuna (“1”), B KOTOPOM COIEPXKUTCS NYTh K IPYroMy

daiiny. Ecnin Ha nytd K daitny BcTpeyaeTcss CMMBOJIbHAS CChLIKA,

cucTeMa BBINMOJHSET IMOACTAHOBKY: MCXOAHBIM MyTh 3aMeHseTcs

TeM, YTO COIEPXKUTCS B CChUIKE.

CHUMBOJIBHYIO CCBUIKY MOXHO CO31aTh MPH NOMOILM KOMaHABI 11 ¢ KO-
YoM “-s” (COKpallleHUe OT «symbolic»):

[methody@localhost methodyl$ ln -8 examples/text text-symlink
[methody@localhost methodyl$ 1s -1i

127699 drwxr-xr-x 2 methody methody 4096 OkT 4 17:12 examples
127705 -rw-r--r-- 2 methody methody 653 Cem 30 10:04 text-hardlink
3621 lrwxrwxrwx 1 methody methody 13 OxT 4 18:05 text-symlink -> exam-
ples/text
[methody@localhost methody]l$

IIpumep 4.14. Co3znaHue CUMBOJBHBIX CChLIOK

Tenepp Medoaui peuina co3gaTb B CBOEM JOMALIHEM KaTajaore CUM-
BOJIBHYIO CCBUIKY Ha (pals text M Ha3BaTh ee text-symlink. KoManaa 1s
-1i ortoGpa3usia 3ToT (aila coBceM He Tak, KakK OCTajbHble: cTpesiouka (* -
>") yKa3blBaeT, Kyla HallpaBjeHa cchblika. Kpome Toro, Medoauit obpatun
BHMMaHHUe, YTO HOMep MHIEKCHOro IeCKpuIliTopa (liepBoe MoJie), pa3Mep H
BpeMS co3aaHus daitna text -symlink oTaMuyaloTes oT text-hardlink,a
TaKXe BO BTOPOM MoJie (KOJUUECTBO XECTKUX CChUJIOK Ha (haitn) text -sym-
link ykazaHo “1”. Bce 3TU NPU3HAKH HEABYCMbICIEHHO CBUAETELCTBYIOT O
TOM, UTO text-symlink U text — 3To pa3Hsie Gpaiiapl. OIHAKO eCJIN BbINOJI-
HUTb KOMaHAy cat text-symlink, TO Ha 3KpaH OyaeT BbIBEAEHO COAEPXKU-
Moe ¢aiina text.

CHUMBOJIbHAs CChIJIKA BMOJHE MOXET COlepKaTb UMsl HEeCYILIECTBYIOLLETO
daiina. B 3ToM cayyae ccbinika OydeT cylleCTBOBaTh, HO He OymeT «paboTaTb»:
HanpuMep, ecJii NMoNnpodOBaTh BEIBECTH COLEPKHUMOE TaKOW «OUTON» CCBUIKH
MpHY MOMOILLIM KOMaHAbI cat, OyneT Bbl1aHO coobuieHue o0 omnbdke.

V3Hatb, Kyla yKa3bIBaeT CUMBOJIbHAs CChIJIKA, MOXKHO MPH MOMOLIM YTH-
JUTHI realpath:
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[methody@localhost methodyl$ realpath text-symlink

/home/methody/examples/text

IIpnmep 4.15. PackpbiTHE CUMBOJIBHBIX CCBUTOK

YnaneHue paiinos n katanoros

B Linux ans ynaneHus ¢aiinoB rpeaHa3HaueHa yTWIMTa ri (COKpatie-
HHE OT aHTJI. «Iemove» — «yIaJisTb»):

[methody@localhost methodyl]$ rm examples/text
[methody@localhost methody]$ 1s -1 text-hardlink

-rw-r--r-~ 1 methody methody 653 Cen 30 10:04 text-hardlink
[methody@localhost methody]$ rm text-hardlink
[methody@localhost methodyl$ 1ls -1 text-hardlink

1s: text-hardlink: No such file or directory
ITpnmep 4.16. Ynanenue daitia

Pazo6paBuince B ccbuikax, Medoauii peuni yaanuTh ¢aitn text B Kara-
Jore examples. Ilocne atoro ¢aiin text-hardlink B JOMalIHEM KaTtajore
Medoamsi, KoTopblit SIBISIETCS XXECTKOW CCbUIKOM Ha yJaleHHbIH daiin text,
TponoJKaeT OJ1arorolydHO CYUIecTBOBaTb. EAMHCTBEHHOE OTIMUME, KOTOPOE
3aMeTH)1 Medoauii — KOJTMYECTBO XECTKUX CChUTOK Ha 3TOT (hai Tenepb yMeHb-
IWIOCh € “2* 00 “1“ — NeUCTBUTENBHO, text-hardlink — Tenepb €AMHCT-
BeHHOe UM 3Toro aitna. MMomyyaerca, yuro Medoauii yaoanun Toabko 0AHO U3
WMeH 3Toro ¢aiia (JKeCTKyIo cChUIKY) — caM Xe daii ocTancss HETPOHYTHIM.

OnHako ecni Medonuit yoIanuT ¥ XeCTKYIO CChUIKY text ~hardlink,y
31oro (aitna 60JblIe He OCTAHETCS] HA ONHOTO UMEHM, OH CTaHET HEJdOCTYyI-
HbIM TOJIb30BaTe 10 (GaiIoBO CUCTEMBI U OYIET YHUUTOXEH.

YTunuta rm npeaHa3Hauy€Ha UMEHHO Ul YIAJICHUS XKECTKUX CCbLUIOK, a
He camux (aiiyioB. B Linux, yToObl MOMHOCTBIO yAaIUTh (paiin, TpebyeTcs no-
C/leIOBaTETbHO YIATUTD BCE XECTKHE CChUTKHY Ha Hero. F1pu 3TOM Bce xecTKue
CChUIKM Ha daiin (ero yMeHa) paBHONpPaBHbl — CPEAU HUX HET «IJIABHOM», C UC-
Ye3HOBEHHEM KOTOPOil Hcue3HeT (paiin. Tloka ecThb XOThb OIHA cchuiKa, dain
NpomOJiKAET CylecTBOBaTh. BripoueM, y 60ibIIMHCTBA ¢aitioB B Linux ecthb
TOJbKO ONHO UM$ (OfIHa XeCTKas CCbLIKa Ha paiisl), mo3TOMYy KOMaHJa rm Ums
daiiaa B GONBIIMHCTBE CJIyYaeB yCNEUIHO yaasser (ain.

Kak yxe roBopuiaoch, CHMBOJIbHBIE CCbLIKH — 3TO OTHENibHbie (haiiibl,
NO3TOMY ITOCJIe TOro, Kak Medoauii ynanun ¢aiin text, text-symlink,
KOTOPBIM CChUIAJICS HA 3TOT (haiisl, MpomoIXKaeT CyllieCTBOBaTh, OIHAKO TENEPh
310 — «OHTasg CChUIKA», MTO3TOMY €0 TaKXKe MOXHO YIIUTh KOMaHI0M rm.
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Medonuit pelunn cosnath Katanor 4Jisl pa3HbIX YNpaXHEHUH — test, a
MOTOM pellini 060HTHCH OHUM KaTalioroM examples. OIHAKO KOMaHaa rm
He cpaboTaiia, 3asBUB, YTO test — 3TO KaTaJIOr:

{methody@localhost methodyl$ mkdir test
[methody@localhost methodyl$ rm test

rm: HEBO3MOXHO ynmamuTh test': Is a directory
[methody@localhost methodyl$ rmdir test
[methody@localhost methodyl$

IIpumep 4.17. YnaneHue katasiora

Jns ynaneHus kamanozos npelHa3HauyeHa apyras yTwinTta — rmdir (or
aHr1. «remove directory»). BrnpoueM, rmdir COTJacUTCS YAaIUTb KaTajior
TOJILKO B TOM CJIydae, €CJIM OH MYCT: B HEM HET HUKAaKUX (aiiioB U moakKaraio-
TOB. YIAINTb KaTAIOT BMECTE CO BCEM €TI0 COIEPXKHUMBIM MOXHO KOMaHIO#i rm
¢ KJIIoUoM “ -r” (recursive). KoMaHga rm -r kamanoz — OYEHb YIOOHBIN CIO-
c0b MOTepsATh B OMHOYAChe 8ce Daiiibl: OHa peKypPCUBHO* 00OXOAMUT BECh KaTa -~
nor, Yaass Bce, UTO nonaaetcs: daibl, NoaKaTalord, CUMBOJIbHbBIE CChUI-
KH... a Koy “-f£” (force) nenaet ee paboTy ellie HEOTBpaTUMeEE, TaK Kak IMoO-
JABJISIET 3aMpOCHl BUIA «yIAIUTh 3alWIIeHHBINA OT 3anucH daii», Tak YTo rm
paboTaeT 6€3MOJIBHO U 6€30CTaHOBOYHO.

ITomMuuTe: ecnu Bbl ynanuiau ¢aill, 3HayuT, OH yXe He HyXeH, U He
MOMJIEXHUT BOCCTAHOBJIEHHIO!

B Linux He npelycMOTpeHO MNpOLEenypbl BOCCTAHOBJIEHMS yAaleHHbIX
thaitnos u KkaTayioros. [103TOMY CTOUT OBITH O4eHb BHUMATEILHBIM, OTAaBasi KO-
MaHIy rm 1, TeM 6ojiee, rm -r: HET HUKAKOil TapaHTUH, UTO CJy4YailHO yna-
JIEHHbIE€ TaHHBIE yIacTCs BOCCTAHOBHUTH. ¥3HaB 06 3ToM, Medoauii He orop-
YWICS, HO MOAYMaJl, YTO BIipelb OYAET yaaIsATh TOJNIBKO delicmaumenbHo HEHY X~
Hble (baiisibl, a BCE COMHUTENIBHOE — MepeMELLATh C MOMOIIbIO mv B NoaKaTa-
JIOT ~/ tmp, TIE€ OHO He OyeT MellaTh, M TAe MOXHO NepUOIUYECKNA HaBOIUTD
MOPSIIOK.

* «PCK)’DCMBHO» N0 OTHOUWIEHMIO K KaTtajoram oBo3HayaeT, YyTo NeHCTBUE 6yﬂCT NPOU3BEACHO
Hall CaMHUM KaTajloroMm, €ro nolikatajaoramMH, noaxKarajioraMu €ro noakatajoros ¥ T. 1.



Tlekumna 5 JocTyn npoueccos K pannam u katanoram

Nexuusa 5. AocTyn npouyeccos K pannam
n Kartanoram

B neKuuH ONMChIBAIOTCA NOHATHA Npolecca B Linux, aaroput™ nopoxiaeHuns
HOBBIX MPOIECCOB H OJTHO H3 CPENICTB MEXKIPOLECCHON0 B3aUMOIEIACTBUA — CHIHA-
abi, PaccMaTpHBAIOTCA TPH BHIA JOCTYNA K pecypcam (ailioBoii cuCTEMbl — YTe-
HHE, 3AMHCh W HCNO/Ib30BaHHE, MX Pa3inyuA 1A ¢ailjioB H KaTajloros, a TaKKe
KOMaHAbl H3MEHEHHS OCTYNA.

KmoyeBble cjioBa: alias, akTMBHBIN Tpoliecc, BO3BpallacMoe 3HauYEHUeE,
JOMalllHUHA KaTtanor, AOYEPHUIl Mpolecc, UACHTU(UKATOD TPYIIIbI,
WAEHTU(DUKATOP MONb30BaTENsl, UIEHTUDUKATOP Tpoliecca, UCMOJHSIe-
MBIH (aiiyi, KOHTEKCT Mpollecca, epeMeHHas OKPYXeHUs, TlepeHalpas-
JICHUE BBIBOJA, MPUTJIAliEHHE KOMAaHOAHON CTPOKH, MpPOLECC, NceBaora-
paJIEIN3M, NYTh, POAUTENILCKUI TPOLIECC, CUTHAJI, CUCTEMHBIN BBHI3OB,
CTaHAAPTHBIN BbIBOJ, CTAHAAPTHBIN BEIBOA OLLIMOOK, CTAPTOBBIA KOMaH -
HblIii HHTEPIIPETATOP, CYNEPIIOJb30BaTe/b, ClieHapui, TabinLa npouec-
COB, TEKYILIWI KaTasnor, daiisoBas cuctema, HOHOBBII Mpoliecc.

Mpouecchbl

Kak yxe ynmoMHHanoch B JIeKUHUM |, 3arpy3ka Linux 3aBepiiaercsi TeM,
YTO Ha BCEX BUPTYalIbHBIX KOHCOJSIX (Ha CAaMOM Jiejie — Ha BCeX TepMUHaIax
CHCTEMBI), MIPEeAHa3HAYEHHBIX UTs1 paboThI MOB30BATENEH, 3aMycKaeTcsl NMpo-
rpaMMma get ty. [IporpaMMa BHIBOAWT NMPUIIAIICHHUE W OXHUAAET AKTUBHOCTH
T0JIb30BaTeisl, KOTOPBIH MOXeT 3aX0TeTh paboTaTh UMEHHO Ha 3TOM TEpMHHa-~
ne. BBeneHHOe BXOOHOE MMs getty MepenaeT nporpaMMe login, KoTopas
BBOIMT NApOJIb U OMPEAELIISIET, pa3pellieHO W padoTaTh B CHCTEME C 3THM BXO[I-
HbIM UMEHEM U 3TUM naposieM. Ecin 1ogin MPUXOAWT K BBIBOLY, YTO pabo-
TaTh MOXXHO, OHA 3aMyCKaeT CTAPTOBbIA KOMAHIHBIH HHTEPIPETATOP, MTOCPECT-
BOM KOTOPOTO MOJIB30BaTe/lb U YIPaBJIseT CHCTEMOI.

BeinosHsitomasics nporpamMma HasbiBaetcsi B Linux nmponeccom. Bee npo-
LleCChl CHUCTEMa PETUCTPUPYET B TalJMie mpomeccoB, MPUCBaWBash KaXAOMY
YHUKANbHBI HOMep — HaeHTH¢HKaTop npouecca (process identificator, PID).
MaHumyMpys npolieccaMy, CUCTEMa HMEET [1eJJI0 MMEHHO € UX UIeHTHphUKa-~
TOpaMH, ApYTroro crnocoda OTIHYUTL OOUH NPOLIECC OT APYroro, no 60JblIoMy
cyety, HeT. 115 MpoCcMOTpa CBOMX MPOLIECCOB MOXHO BOCIOJIb30BATLCH YTHIIN~
TOH ps («process status»):
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[methody@localhost methodyl)$ ps -~f
UID PID PPID C STIME TTY TIME CMD
methody 3590 1850 0 13:58 tty3 00:00:00 -bash
methody 3624 3590 0 14:01 tty3 00:00:00 ps -f

IIpumep 5.1. [TpocMoTp TaGIMLIBI COOCTBEHHBIX MPOLIECCOB

3neck Medoanii BeI3BaN ps ¢ KIwUoM “-£” («full»), 4yTo6bl 1OOKITH
nobosbile nHpopMaunu. IpencrasneHb 06a NpUHAJIEXKAUIMX €MY MTpoLiec-
ca: CTapTOBBIH KOMaHIHbBII MHTEPIIPETATOP, bash, W BHITIONHSIIOIMIACS DS,
O6a npoliecca 3anyllieHbl ¢ TepMUHaJa tty 3 (TpeTbe CHCTEMHOMN KOHCOJIH)
W UMEIOT uaeHTUdUKATOpBl 3590 U 3624 COOTBETCTBEHHO. B moje PPID
(«parent process identificator») ykazaH WA€HTUDUKATOD POAUTENALCKOTO MPO-
Hecca, T. €. mpouecca, nopoduguieeo 1auHbld. [lnst ps 3T0 — bash, a mis
bash, oueBUIHO, 10ogin, TaK KAK UMEHHO OH 3aITycKaeT CTapTOBbIH shell. B
BblJaye HE OKA3aJO0Ch CTPOKH IS 3TOr0 1ogin, paBHO KakK W IJ1s1 OO/IbILIWH-
CTBa IPYTHX MPOLIECCOB CHCTEMBI, TAK KaK OHM HE TTPUHA/JIEXAT MOJb30BaTe-
J1o methody.

npouecec
BeimosHsiiowmasicss nporpamMMa B Linux. Kaxawiii npoiecc MMeet
YHUKabHBI HaeHTHgukarop npouecca, PID. Ilpoueccel nonyyatot
IOCTYI K pecypcaM CHUCTEMbl (OMepaTWBHOI mMaMsiTH, daisam,
BHEIIHUM YCTPOMCTBAM U T. I1.) U MOI'YT U3MEHSITh UX COIEPXUMOE.
JlocTyn perynMpyercs ¢ MTOMOLIbIO HAEHTH(MKATOPA NOb30BaTENSA U
HAEHTH(HKATOpPA IPYMIIbl, KOTOPLIE CUCTEMa MPUCBAWBAET KaXIOMY
rpoLeccy.

3anyck fo4YepHUX NPOLEeCcCoB

3anyck 0AHOTO mpoliecca eMecmo NPYroro opranu3osaH B Linux ¢ nomo-
LIbIO CHCTEMHOTO BbI30BA exec () . CTapblii MPOLECC U3 MAaMSITH YIaNsieTCsl Ha-
BCETIa, BMECTO HETO 3arpyKaeTcsi HOBbIi, IPU 3TOM HACTPONKA OKPYHCeHUs HE
MeHsieTest, 1axe PID ocraercst npexXHUM. Bepuymbcs K BBITIOJHEHHUIO CTapOTO
rpoliecca HEBO3MOXHO, pa3Be YTO 3aMyCTUTh €r0 CHOBA C MOMOLIBIO TOTO XE
exec () (0T «execute» — «MCMONHUTL»). KcTatu, ums gaiiaa (mporpaMmsl), U3
KOTOpPOro 3aInycKaeTcsi Tpouecc, U cobcmeennoe ums Tnpouecca (B Tabnuue
MPOLIECCOB) MOTYT U He coBnanatb. COOCTBEHHOE UMs Tpolecca — 3TO TaKoil
Xe mapaMeTp KOMaHJIHOM CTPOKH, KakK U Te, 4TO NepeNaloTcsi €My NMojb30Bare-
JeM: JUIst exec () TpeOyeTcst U yTh K daiiny, U noaHas KOMaHHasl CTPOKa, Hy-
/egoli (CTapTOBbIN) 3JIEeMEHT KOTOPOH — KakK pa3 Ha3BaHME KOMaHIbl™.

* Hyneso# napametp — argv[0] B repMHHax s3bika Cu U $0 B Tepmunax shell
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BoT oTKyna “ - " B Hauajie HMEHU cmapmoao2o KOMaHIHOTO HHTEPIIpeTa-
Topa (~bash): ero «moacyHyJja» nporpaMma login, yroObl Obuia BO3MOX-
HOCTb OTJIMYATh €r0 OT APYTHX 3alyIIEHHBIX TEM X€ M0JIb30BaTeNIeM 000I0UEeK.

JLjist paboThl KOMaHIHOTO MHTEPIPETATOPa OJHOTO exec { ) HeXOCTaToY-
Ho. B camoMm nene, shell He MPOCTO 3amycKaeT YTUIIMTY, a TOXKHUIAETCS €€ 3aBep-
llieHHs1, 00pabaThIBAeT PE3YJILTAThI €€ PaOOTHI M MTPOIOJIKAET IHAJIOT C TOJIb30-
BaTeneM. Jist aToro B Linux ciyXXHT CHCTEMHBIH BbI30B fork () («BWIKa, pas-
BUJIKA»), IPUMEHEHHE KOTOPOTO MPUBOAUT K BOZHUKHOBEHHMIO €llIE OTHOTIO,
douepHeeo, TIpoLiECCa — TOYHOM KOIMHU TOPOAMBLIETO €r0 podumenvckozo, Jo-
YepHHii npolecc HUYEM HEe OTJIMYAETCS OT POAUTENLCKOTO: HMEET TAaKOE Xe OK-
pyXeHHe, Te Xe CTAHAAapPTHLIA BBOI M CTAHAAPTHBIN BHIBOJ, ONWHAKOBOE CO-
Iep>XUMOe MaMSITH U MPOAOJIXKAET pabOTy ¢ TOM Xe caMOi TOYKH (BO3BpaT M3
fork ()). OTAMYMii nBa: BO-NEPBLIX, 3TH NpOLIECCHl UMEIOT pa3Hble PID, mon
KOTOPbIMH OHM 3aperMCTPUPOBAaHBI B TaOJIHM1IE MPOLIECCOB, a BO~BTOPBIX, pa3-
JUYaeTCs BO3BpamiaeMoe 3Ha4eHne fork () : pOOUTENBCKUH MPOLIECC MOJy4yaeT
B KayecTBe pe3ynbrarta fork () HAEHTU(DHKATOP Mpolecca-IoToMKa, a Ipo-
1leCC-MOTOMOK MoJsiydaeTt “ 0 ”.

HanpHerwue neictBus shell MpH 3anycke Kakon-JIHMO0 MporpaMMbl ode-
BuAHBL. Shell-MOTOMOK HeEMeEWIEHHO BBI3BIBAET 3Ty NMPOrpaMMy C IMOMOLLBIO
exec (), a shell-ponutenb goXuaaeTcsl 3aBepLUCHHUsI pabOTHI mpollecca-Imo-
toMka (PID KoToporo eMy M3BeCTeH) C NMOMOIIbIO €lle OIHOTO CHCTEMHOro
BBI30Ba, wait (). JoxnaBmmch M NpPOAHAJIM3UPOBAB Pe3yJbTaT KOMAaHIHbI,
shell npogonxaet padoty:

[methody@®localhost methodyl$ cat > loop
while true; do true; done

D

[methody@localhost methodyl$ sh loop

*C

[methody@localhoat methody]$

Ilpamep 5.2. CoznaHHe GECKOHEUHO BHIMOJHSIONIETOCS ClIEHAPHS

To coseTy IypeBrua Medonuii cosznan cuenapmii st sh (MM bash, Ha
TaKOM YPOBHE HX KOMaHIbl COBIANal0T), KOTOPbIA HUYEro He JeJlaeT. ToyHee
6b110 OBI CKA3aTh, YTO 3TOT CLIEHAPUI eNaeT Hu4e2o, GECKOHEUHO MOBTOPSIS B
LIWKJIE KOMaHIy, BCs paboTa KOTOPOI COCTOMT B TOM, YUTO OHa 3aBeplilaeTcs Oe3
OIIMOOK (B JIEKLIMKU 7 TOBOPUTCS O TOM, UTO “ > darin” B KOMaHIHOI CTpOKe
NpOCTO MepeHarpaniIsieT CTaHAAPTHBIM BBIBOI KOMAaHIbI B daiiin). 3anycTUB
3TOT CLIEHAPHI1 ¢ MOMOILbI0O KOMAaHObl BUAA sh mms_cuenapns, Medoauit
HUYETO He YBUOE, HO YCJIBIIIAJ, KaK 3aryaej BEHTWISITOP OXJIAXICHHS LIEHT-
PaILHOTO Mpolleccopa: MaillMHa TpyAMJack! YNpaBiaslOMiA cuMmBon “~C”,
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Kypc OnepaunoHHag cuctema Linux

KaK oObIYHO, MPHBEJ K 3aBepLUCHHI0 aKTUBHOTO TMpoLiecca, U KOMaHAHBIK UH-
TEpPNpETaTop NPOLOKUI paboTy.

Ecnu 651 B onMcaHHOM BbILLE CUTYaLlMH POIUTENLCKUIA TPOLIECC He XKaall,
MoKa N0YEPHUI 3aBEPLUUTCH, a cpa3y NpoAoDKal paboTaTb, MOJYYMIIOCH Obl,
4yTO 00a npolecca BHIIOMHSAIOTCS NMapajUle/ibHO: NOKa 3aMylLIeHHbIH MpOoLece
YTO-TO [IEJIa€ET, NOJIb30BaTENb [TPOIOXKAET KOMaHI0BaTh 000J104K0ii. [1s Toro
yTOOBI 3aMMYCTUTH MPOLIECC NapajuleNbHO, B shell 10cTaToyHO 100aBUTL “&” B
KOHELl KOMaHAHOMN CTPOKHU:

[methody@localhost methodyl$ sh loop&

[1] 3634

[methody@localhoast methody]$ ps -f

Uip PID PPID C STIME TTY TIME CMD
methody 3590 1850 O 13:58 tty3 00:00:00 -bash
methody 3634 3590 99 14:03 tty3 00:00:02 sh loop
methody 3635 3590 0 14:03 tty3 00:00:00 ps -f

IIpumep 5.3. 3anyck poHOBOro npouecca

B pesynbraTe cTapTOoBbIA KOMaHAHbIM MHTepnperaTop (PID 3590) oka-
3aicd pOAUTENIEM Cpasy IBYX NpPOLECCOB: sh, BHINOJHSIOLIETO CLEeHapUil
loop, U pS.

Ilpouecc, 3anyckaeMblii NapajuieibHO, HasbiBaeTcs ¢oHoBbIM (back-
ground). @oHOBBIE MPOLIECCH HE UMEIOT BO3MOXHOCTH 8600umb TaHHBIE C TOTO
e TepMHHana, 4To ¥ nopoauBuIKi UX shell (Tonbko U3 daiina), 3aTo gsieodums
JaHHbBIE HA 3TOT TEPMUHAJ MOTYT (MpaBaa, KOraa Ha OHHOM U TOM Xe TepMUHa-
JIe BIIEpEMEXKY TNOSABJISAIOTCS COOOLLEHHUS OT HECKOJIBKUX HOHOBBIX MPOLIECCOB,
HayuHaeTcs Hepaszoepuxa). Ipu KaxnoM TepMUHalle B KaXIbIii MOMEHT BpeMe-
HM MOXeT ObIThb He 6oJibliie OnHOTO akTHBHOTO (foreground) npolecca, KOTopo-
My pa3pellieHO BBOAUTb JaHHbIE C 3TOro TepMUHaia. Ha BpeMs, noka koMaHzaa
(HanpuMep, cat) paboTaeT B aKTUBHOM PeXHUMe, MOPOIUBILHIT €€ KOMaHIHbIN
HHTEPIIPETATOP «YXOIUT B (hOH», M TaM, B (hoHe, BBINOJHSAET CBOM wait ().

AKTHBHbIIi nponecc, foreground process

Ilpouecc, MMeIOLIMIA BO3MOXHOCTb BBOAUTH JaHHbIE C TEPMHHANA.
B Kaxb1ii MOMEHT y KaXI0ro TePMUHAJIa MOXET ObITh He 6oJee o~
HOTO aKTUBHOTO ITpoliecca.

tonoBeiit nponecc, background process

Tlpouecc, He UMEIOLIUI BO3MOXHOCTU BBOIUTb JaHHbBIE C TEPMUHA-
Ja. Tlonb3oBaTe/b MOXET 3aITyCTUTD JII000E, HO He MpeBocXosIlee
3apaHee 3aIaHHOTO B CUCTEME, YUCIIO (POHOBBIX MPOLIECCOB.
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CTOMT 3aMeTHUTDb, YTO NMapaJuIeIbHOCTD paboTH MpolieccoB B Linux — duc-
kpemuas. 310ech U celvac BBIMOJIHATLCSI MOXET CTOJIBKO ITPOLIECCOB, CKOJILKO
UEHTPAILHBIX NMPOLIECCOPOB €CTh B KOMITBIOTEPE (HanpuMep, OOUH). [1aB 310~
My OMHOMY MpoLIeCCY HEMHOrO nopaboTaTh, CUCTEMA 3aITOMHUHAET BCE, YTO HE-
00XOmMUMO eMy [Uisi paboThl, MPUOCTAHABIMBAET €r0, M 3aTlyCKAET CAedyrouuil
Tpoliecc, IMOTOM CJIeNyIOIMii M Tak Hdajee. Bo3HWKaeT ovepeds MpOLIECCOB,
OXMAAIOLIMX BBITTONHEHHUSI. TONBKO 4TO NOpabOTaBIIKIA MpoLiecC TOMELAETCS
B KOHELl 3TO# ouepenH, a CJIeAyIOIWii BbIOUpaeTcs U3 ee Havyana. Korma oue-
pelb BHOBb JOXOIHUT IO TOrO, MEPBOro Mpoliecca, CHCTEMa BCIOMHUHAET HEOO-
XOOUMBIE ISl €r0 BBIMOJHEHHS NaHHBIe (OHM Ha3bIBAIOTCSH KOHTEKCTOM MpO-
uecca), U OH NpPOAOXaeT paboTaTh KaK HH B ueM He ObIBano. Takas cxema pas-
denenus apemeru MEXIY TPOLIECCAMH HAa3bIBAETCS NMCEBIONAPAJLIEH3MOM.

B BblOaue ps, KoTopylo noayuusn Medoauit, MOXHO 3aMeTHTb, YyTo PID
CTAapTOBOM 060JIOUKH paBeH 3590, a PID 3amyieHHBIX U3-TIOX HEFO KOMaHI
(oaHO# (OHOBOH M OTHOW aKTUBHOH) — 3634 U 3635. 3TO 3HAYMT, YTO 3a
BpeMsl, IpOLIeLIee C MOMEHTA BXxoda Medonus B CHCTEMY 10 MOMEHTA 3ally-
cka sh 1loopé&, B CUHCTeMe ObLIO 3amyleHo elle 3634-3590=44 npouecca.
Yro x, B Linux MoryT 0oIHOBpeMEHHO paboTaTh HECKOJIBKO MOJIb30BaTeIei, na
M caMoii CHCTeMe WHOrIa Cly4yaeTcsl 3alyCTUTh KaKylo-HUOyIb YTHIUTY (Ha-
TIPUMEp, BBITIOJIHSAS AEHCTBUS IO paCIIMCAaHUIO), A BOT sh U psS HNOJYYWIH €O-
cednue PID, 3HauMT, moka Medonuit HaxuMan Enter U HabHpan ps - f, HU-
KaKHX IPYTHX MPOLIECCOB HE 3aIMyCcKaloCh.

B A€ HCTBUTENIBHOCTH JaIeKO HE BCEM MPOLIECCAM, 3aPErHCTPUPOBAHHBIM
B CUCTEME, HA camMom dese HeOOXOOUMO AaBaTh MOpaboTaTh HapaBHE C APYru-
MU. BOJIBIIMHCTBY MPOLIECCOB paboTaTh APAMO celivac He Hy>XXHO: OHU OXHIa-
10T KaKoro-HHOyIb COOBITHSI, KOTOpOE UM HeoOGxomMMo obpabGotarh. Yaiie
BCEro MPOLIECCHI XIYT 3aBEPIUEHMSI ONepalliH BBOAA-BbIBoAa. YTOOB MOCMOT-
peTh, KaK MOTPeOSIOTCS PeCypchbl CHCTEMBI, MOXHO HMCIIOJIb30BATh YTHINTY
top. Ho cHayana Medoauii pewn 3anycTHTh eie 00ur 6eCKOHEYHBbIH cLeHa-
puii (eMy OBLIO HHTEPECHO, KaK [Ba MPOLECCAa KOHKYPHPYIOT 32 PECYPCHI):

[methody@®localhost methody)$ bash loop&

{2] 3639

[methody@localhost methodyl$ top

14:06:50 up 3:41, 5 users, load average: 1,31, 0,76, 0,42

4 processes: 1 sleeping, 3 running, 0 zombile, 0 stopped

CPU gtates: 99,4% user, 0,5% system, 0,0% nice, 0,0% ilowait, 0,0% idle

Mem: 514604k av, 310620){ used, 203984k free, Ok shrd, 47996k buff
117560k active, 148388k inactive

Swap: 1048280k av, Ok used, 1048280k free 184340k cached

PID USER PRI NI SIZE RS8 SHARE STAT %CPU %MEM TIME COMMAND

3639 methody 20 0 1260 1260 1044 R 50,3 0,2 0:12 bash
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3634 methody 18 0 980 980 844 R 49,1 0,1 3:06 sh
3641 methody 9 0 1060 1060 872 R 0,1 0,2 0:00 top
3590 methody 9 0 1652 1652 1264 S 0,0 0,3 0:00 bash

Ipumep 5.4. PasnesieHue BpeMEHH MEXIY NMPOLIECCaMH

Oxasanoch, YTo AEPYTCS Jaxe He IBa Ipoliecca, a TpU: sh (nepBhIii U3 3a-
MyLIEHHLIX UHTEpNpeTaTOpoB 1oop), bash (BTopo#) u cam top. IlpaBaa, o
CBEAEHHUSIM U3 NoJjisi $CPU, JBBUHYIO JOJ10 IIPOLIECCOPHOTO BPEMEHH OTOOpa-
JIM sh ¥ bash (OHU 6e3 YCTAIH BBIYUCIAIOT!), a t Op JOBOJILCTBYETCS JECATOM
JIoJIel MpolieHTa (a To U MEHbILIEH: OIIMOKHU OoKpyrieHus ). CTapTOBbIM bash
BOOOIIIE He X0ueT paboTaThb, OH cnum (3HayeHue “S”, Sleep, mosisi STAT, sta-
tus): XIET 3aBepLIEHUsA aKTUBHOTO Npolecca, top.

VYBuneB Takoe pasHooOpasue WHbopMmaluu, Medonnit KUHYJICS YUTaThb
PYKOBOJCTBO IO tOp, OMHAKO CKOPO MOHSI, YTO ©€3 3HAHUS apxumeKmypol
Linux Gosbllasg ero yacTb HE UMEET CMbIcJIa. BripoueM, HEKOTOpas yacTb BCE Ke
MOHATHA: OOBEM OTEepaTUBHON NMaMATH (BCEH, UCTIOIL3YeMOU U CBOOOIHOM),
BpeMsl paGoThl MaIlIMHBI, 0OBEM NAaMATH, 3aHUMAEMOM NPOLIECCaMU, U T. II.

IMocnenHuit nmpouecc, 3anyuwieHHbIK U3 000JOYKH B (POHE, MOXHO M3
amoti 0OOJIOUKH CliejIaTh aKTUBHBIM IMPU NOMOUIM KoMmaHIbl £g («foreground»
— «IepedHU MJIaH»):

[methody@localhost methodyl$ fg
bash loop
AC

Ipumep 5.5. IlepeBon ¢oHOBOro npoiiecca B aKTUBHOE COCTOSIHME C
nomoliiblo KomaHabl £g (foreground)

YenyxnuBbIA bash daxe HanmMcal KOMaHIHYIO CTPOKY, KOTOPOH ObLI 3a-
MyLIEH 3TOT NMpolecc: “bash loop”. Medoanii peiini «yGUTL» €To ¢ MoOMOo-
UIbIO YNIpaBJsiiouero cumBosia “ ~C” . Tenepb nocaedrum 3anyiileHHBIM B hOHE
MPOLIECCOM CTal sh, BBITOJHAIOUWUN ClieHApUH 1oop.

CurHansol

YT06k! 3aBepIIUTh paboTy DOHOBOTO Mpoliecca ¢ MoMollbo “ ~C”, Me-
¢ommio NpUIIOCH CHaYa1a caejaTh €ro aKTUBHLIM. DTO HE BCETIa BO3MOXHO
¥ He Bcerga ynobHo. Ha camom zese, “~C” — 3TO He BOJIIIEOHAss KHOIKa-
yOuiilla, a NMpeaBapyUTEIbHO YCTAHOBJIEHHBIA CUMBOJI (C ascii-kogoM 3), npu
MOYYEeHUH KOTOPOTo ¢ TepMUHaIa Linux nepeaact akTHBHOMY ITPOLIECCY CHI-
Haja 2 (1o UMeHHU INT, OT «interrupt» — «IpepBaTh»).

84



Nekuua 5 LocTtyn npoueccos k danam 1 katanoram

CurHaa — 3To CMOCOBHOCTh MPOLECCOB OOMEHMBATLCS CTAHAAPTHBIMU
KOPOTKHMH COODILIEHHSAMH HEMOCPEACTBEHHO ¢ NMOMOILBI0 cUCcTeMbi. C006-
IIEHHEe-CUTHAJT HE COJACPXKUT HUKAKOH HH(MOpMAallMM, KpOMe HOMepa CUTHa1a
(nns yno6cTBa BMECTO HOMEPAa MOXHO MCMOJIL30BaTh NPEAONPEAETICHHOE CHC-
TeMoit uMs). [Ing Toro 4robel NepeaaTb CUTHAJ, MPOLECCY 1O0CTATOYHO 3aaeit-
CTBOBaTb CUCTEMHBINM BBI30B kill (), a JUISl TOrO YTOOLI NpuHAmMb CATHAI, HE
HYXHO HUYero. Eciu npoueccy HeOOXOIMMO KaK-TO NMO-0cOOEHHOMY pearu-
pOBaTh HA CUTHAJI, OH MOXET 3aperucTp1MpoBaTh o6pabomuux, a eciii o6paboTt-
YyHKa HET, 32 Hero orpearupyer cucreMa. Kak nmpaBuio, 3T0 MPUBOIMT K HE-
MeUICHHOMY 3aBEpILUEHMUIO Tpoliecca, MOJyuyuBluero curHaa. O6paboryuk
CUTHasa 3alyCcKaeTCsl dCUHXPOHHO, HEMEIUIEHHO TMOC/E TOJYyYEHHUsI CUTHaa,
yT10 OBI NPOLIECC B 3TO BPEMS HH Aeall.

CHIHAI
KopoTtkoe coobLieHHe, NMOChUIaeMOe CHCTEMON WM TpOLEeCCOM
JpyroMy npoieccy. O6pabarbiBaeTcsi aCHHXPOHHO CIieLHalbHOM
noanporpamMmoii-o6padoryrkoM. Ecnm npouecc He obpabarbiBaer
CMTHaJ CaMOCTOSITEbHO, 3TO eJIaeT CUCTEMA.

JBa curHana — 9 (KILL) u 19 (STOP) — Bceraa o06pabarbiBaeT CUCTEMA.
ITepBblit U3 HUX HYXEH IS TOTro, YTOOBl YOUTh NIpOLECC HasepHaka (OTCI0Na U
Ha3BaHMe). CUrHan STOP npuocmaHagaueaem TNPOLECC: B TAKOM COCTOSIHMHM
NpoLecc He yAaseTcs U3 TabaMLbl TPOLIECCOB, HO M HE BBIMOJHSAETCS 10 TEX
Nop, MOKa HE MOJYyYUT curHan 18 (CONT) — nmocie 4ero nNpoaoaxkur pabory. B
Linux curHan STOP MOXHO NepelaTb akTUBHOMY TPOLECCY C MOMOILIBIO YyII-
paBJISIIOLIErO CUMBOJIA “ ~Z "

[methody@localhost methodyl$ sh loop
A2

[1]1+ Stopped sh loop
[methody@localhost methodyl$ bg

{11+ sh loop &

[methody@localhost methodyl$ fg

sh loop

~C

{methody@localhost methodyl]$

IIpumep 5.6. [lepeBox npoiiecca B boH C NOMOLIBIO “ “Z” U bg

Meddoauii cHayasia 3anycTHI BEYHBIH LIMKJ B KAUYECTBE aKTUBHOTI'O TNpoLiecC-
ca, 3aTeM Tepeaat eMy CUTHa STOP ¢ MOMOIIBIO “ ~Z”, TIOCJIE YETo Jaji KOMaH-
1y bg (back ground), 3anyckarwiuyo B ¢poHe NocaeIHHI OCTAaHOBAEHHBIH NPO-
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mecc. 3ateM OH CHOBa TEPEeBeN 3TOT NMPOLECC B aKTUBHBINA pEXHM, U, HAKOHELI,
ybun ero.

ITepenaBaTh CUTHAJIBI U3 KOMAaHIHOM CTPOKH MOXHO JIIOOBIM MpolieccaM
¢ TIOMOIIBIO KOMaHIbl kill -cmruasr PID wnun npocto kill PID, xoTopas
repenacT curHai 15 (TERM):

[methody@localhost methodyl$ sh
8h-2.05b$ sh loop & bash loop &

[{1] 3652

[2] 3653
sh-2.05b$ pe -fH

UID PID PPID STIME TTY TIME CMD
methody 35%0 1850 13:58 tty3 00:00:00 -bash
methody 3634 3580 87 14:03 tty3 00:14:18 sh loop
methody 3651 3590 0 14:19 tty3 00:00:00 sh
methody 3652 3651 34 14:19 tty3 00:00:01 sh loop
methody 3653 3651 35 14:19 tty3 00:00:01 bash loop
methody 3654 3651 0 14:19 tty3 00:00:00 ps -fH

IIpumep 5.7. 3anmyck MHOXecCTBa (hOHOBBIX NPOLIECCOB

Medonuii pelinn 3aMycTUTh HECKOIBKO IMPOLIECCOB, a MTOTOM BBIOOPOYHO
1moyouBath ux. 151 3Toro oH, B106aBOK K Y€ BUCALLIEMY B GOHe sh loop, 3any-
CTIJI B KaYe€CTBE aKTMBHOTIO Ipoliecca HOBBbIH KOMaHIHBIA HHTEPIpeTaTop, sh
(TIpH 3TOM U3MEHHWIOCH NPHIIANIEHHe KOMAHIHO# cTPOKH). K13 3Toro sh oH 3amyc-
THI B (pOHe ellie oMH sh 10op M HOBbIHM bash loop. Caenan oH 3To OAHOM KO-
MaHIHOM CTpOKO# (IIpH 3TOM KOMAaHIbl pa3deisiomcs CAMBOJIOM “&”, T. €. «H»;
BBIXOJMT, YTO 3aITycKaeTCs M Ta, K ApYTasi KoMaH1a). B ps oH Hcronb3oBail HOBbIH
kmod — “-H” («Hierarchy», «<uepapxusi»), KOTOpbIif 10OABIAET B BbIIAYY DS OT-
CTYIIbl, [TOKA3BIBAIOLINE OTHOLICHUS «POIAUTEb—TOTOMOK» MEXIY NMPOLIECCAMMU:

sh-2.05b$ kill 3634

1]+ Terminated sh loop

8h-2.05b$ ps -fH

UID PID PPID C STIME TTY TIME CMD
methody 3580 1850 13:58 tty3 00:00:00 -bash
methody 3651 3580 0 14:19 tty3 00:00:00 sh
methody 3652 3651 34 14:19 tty3 00:01:10 sh loop
methody 3653 3651 34 14:19 tty3 00:01:10 bash loop
methody 3658 3651 0 14:23 tty3 00:00:00 ps -fH

IIpumep 5.8. TIpuHYAUTEIbHOE 3aBepllicHUE TIpOLIEcca ¢ MOMOLIBIO Kill
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Medoauit npuHsuica yousaTs! 1 Hayana OH OCTaHOBWJI paboTy JaBHO
3aNyIEeHHOro sh, BIMOJHABLIETO cUeHapuil ¢ BeuHbIM uMkioM (PID 3634).
Kak BUOHO M3 MpeAbIAyIIero MpuMepa, 3TOT Tpolecc 3a 16 MUHYT paboThI CH-
CTEMBI «CheJI» He MeHee 14 MUHYT 1pOlieCCOPHOTO BpeMeHH, U KOHEYHO, HU'e-
Io none3Horo He caenai. CueHas 0 TOM, YTO TIPOLIECC-TIOTOMOK «yMep», JOLIEN
10 06paboTyuka B cTapToBoM bash (PID 3590), u Ha TepMUHaI 6BLIO BbIBE-
JeHo coobiueHHue “ [11+ Terminated sh loop”, MOC/AE YEro CTapTOBbIA
bash NpoIO/IKWI XIaTh 3aBeplIeHUSI aKTUBHOrO npouecca — sh (PID 3651):

sh-2.05b§ exit
[methody@®localhost methodyl$ ps -fH

UID PID PPID C STIME TTY TIME CMD
methody 3590 1850 0 15:17 tty3 00:00:00 -bash
methody 3663 3590 0 15:23 tty3 00:00:00 ps -fH
methody 3652 1 42 15:22 tty3 00:00:38 bash loop
methody 3653 1 42 15:22 tty3 00:00:40 sh loop

[methody@localhost methody)}$ kill -HUP 3652 3653
[methody@localhost methody)$ ps

PID TTY TIME CMD
3590 tty3 00:00:00 bash
3664 tty3 00:00:00 ps

IIpumep 5.9. 3aBepiileHUe ripoLecca eCTECTBEHHBIM MyTEM C NOMOILBIO
curHana «Hang Up»

XKnate €My OCTAaBIOCh HENOJro. JTOT sh 3aBepLUMJICS €CTeCTBEHHBIM
nyTeM, OT KOMaHAbl exit, OCTaBMB nocje cebsa nByx «aereii-cupor» (PID
3652 M 3653), KOTOpbIE TOTYAC X€e YChIHOBUJ «OTell BCEX MPOLECCOB» — init
(PID 1). Korna Medonuii pacnpaBuica M ¢ HUIMU — ¢ TOMOIIbIO CUrHana |
(HUP, To ectb «Hang UP», «11oBeCUTb»*) ~ HEKOMY ObLIO axke COOBIIHTb 00
UX KOHYMHe (e€cJii 6bI mpoLecc-poaAUTeNb ObUT XXUB, HA CBSI3aHHbIIl C HUM Tep-
MHHaJ BbIBEJOCH OBl YTO-HUOYABb Bpoxe “ [1]+ Hangup sh loop”).

AocTtyn k dpanny u karanory

Ho noBonbHO Hacunus. Ilopa Medonuio 3agyMarbcsl M 0 Apyroi cTopo-
He pabotsl ¢ Linux: o npasax u cBo6onax. g Hauana — o cBoboaax. Tabuiua
NIPOLIECCOB COIEPXHUT CIMMCOK BaXHEHLINX 0O0BbEKTOB CUCTEMBI — ITPOLIECCOB.
OnHako He MeHee BaXHbI U 0OBEKTHI APYToro Kjaacca, Te, 4TO AOCTYIHbI B (paii-
JoBoii cucTeMe: aiiibl, KATATOTH U CTielHanbHble (ailibl (CHMBOJIbHBIE CChUT-

* WiMs1 3TOrO CMrHana MpOUCXOOUT HE OT Ka3HW Yepe3 MoBellieHHe, a OT MOBelleHHOH TeJaedoH-
HO# TPYOKH.
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KH, YCTPOHCTRA U T. 11.). [1o oTHOoLIeHHI0 K 0ObeKTaM (aitioBOi CUCTEMBI TPO-
LieCChl BLICTYIAIOT B POJIN delicmayouux cybsekmog: AIMEHHO MPOLIECCHI TT0JIb-
3yloTca (aiaamu, CO30al0T, YIANAIOT U U3MEHSIOT nX. PakT UCIONb30BaHHA
(haiina mpoueccoM Ha3biBaeTCs AOCTYNOM K (aiiny, a cnocod BOCIIONb30BaAThCA
¢daityioM (KaTaloroM, CCHIIKOH U T. 1.) — udom NOCTYyIA.

YTeHue, 3anucb U UCNOJb3OBAHUE

Bunos ooctyna B ¢aitioBoii cucteMe Linux Tpu. Joctyn Ha urenue (read)
paspelliaeT MoJNy4aTh HHGOPMALIMIO U3 OGBbEKTa, JOCTYI Ha 3amuch (write) —
MU3MEHATb HH(pOPMaLMIO B 00BEKTE, 4 JOCTYN Ha HCNOJIb30BaHHe (execute) —
BBLINTOJTHUTS OMepalinio, ceHMMUUHYIO sl JAHHOTO THIIA O0BbEeKTOB. JoCTyH K
00BEKTY MOXHO U3MEHHUTb KOMaHIo# chmod (change mode, cMeHUTHL peXXUM
(moctyna)). B nmpocThix cnyyasx ¢popMaT 3TOH KOMaHabl TAaKOB: chmod docmyn
obsexm, rie obpekT — 3TO UMA ¢aiina, KaTanora U T. Il., @ IOCTYIT ONIHChLIBAET
BUI JOCTYIIa, KOTOPbIH HEOOXONMMO Dpa3peIIMTb MJIM 3alpeTHThb. 3HaueHHe
“+y“ paspelllaeT JOCTYIl K OOBEKTY Ha uTeHMe (read), “-r” — 3allpellaeT.
AHAaJIOTHYHO "+wW", “~-W", “+xX” U “-X" pa3pellaioT U 3afpelaoT JO0CTYI Ha
3aluch (write) ¥ UCIIONb30BaHUeE (execute).

AocTtyn k panny
Hoctyn K (ailly Ha YTeHHE U 3aMMUCh — JOBOJLHO OYEBUIHbIE TIOHATHA:

[methody@localhost methody]$ date > tmpfile
[methody®@localhost methody]$ cat tmpfile

Cpn Cer 22 14:52:03 MSD 2004

[methody@localhost methodyl$ chmod -r tmpfile
[methody@localhost methody]$ cat tmpfile

cat: tmpfile: Permission denied

[methody@localhost methody]$ date -u > tmpfile
[methody@localhost methody]$ chmod +r tmpfile; chmod -w tmpfile
[methody@®localhost methody]$ cal > tmpfile

~-bash: tmpfile: Permission denied

[methody@localhost methodyl]$ cat tmpfile

Cpr Cem 22 10:52:35 UTC 2004

[methody@localhost methody]$ rm tmpfile
rm: yganure sampmemmdt or 3amucu obmrarndi dain “tmpfile'? y

IIpumep 5.10. UTo MOXHO M YTO HeJib34 NeJlaTh ¢ MaiaoM, JOCTYIT K KO-
TOPOMY OrpaHHU4eH
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Crnenyert 3aMeTUTh, 4YTO Medonuio N3BeCTHA orepaliusl nepeHanpaBieHus
BRIBOA — “>”, C [IOMOILLbIO KOTOPOH OH co3aaeT ¢aiisibl B CBOEM JOMAalIHEM
Karanore. JlobaBieHue “> daiin” B KOMaHIHYIO CTPOKY IPUBOIUT K TOMY, UTO
BCE, YTO OBIJIO OBl BRIBEAEHO Ha 3KpaH TepMUHaia*, nonanaeT B darui. Medo-
Inii coznaeT daiii, mpoBepseT, MOXKHO JIM U3 HEro YuTaTb, KOMaHIOH cat, 3a-
npelaeT A0CTYN Ha YTeHHWE U CHOBA MTPOBEPSIET; Ha 3TOT pa3 cat coodLIaeT 06
oTka3e B AocTyIe («Permission denied»). Tem He MeHee, 3anucams B 3TOT daii,
nepeHanpaBUB BhiZayy date -u OKa3bIBaeTCsl BO3MOXHBIM, MIOTOMY 4YTO 1O~
CTYN Ha 3alMCh He 3aKpbIT. Ec/M XXe 3aKphITh AOCTYMN Ha 3alKCh, 4 AOCTYIT Ha
yTeHHe OTKphITh (Medoauni caenaa 370 B 0AHOW KOMaHIHOH CTpPOKe, pasne-
JMB KOMaHAbl CHMBOJIOM “ ; ”), HEBO3MOXHBIM CTaHET u3MeHeHue 3TOro daii-
Ja: IOMBITKA MepeHanpaBUTh BBIBO NporpaMMbl cal OKaxXeTcsl HeyaauyHoM, a
YyTeHHe CHOBa 3apabotaeT. Cpaboraer W ydasenue 31oro (paiina, xoTs rm Ha
BCSIKMIA ClTy4yaid peaynpeanT o TOM, YTo (aiiil 3allHILIEH OT 3allMCH.

Hoctyn K (aiiny Ha ucnosvzoganue O3HAYaeT BO3MOXHOCTL 3alyCTHTh
3T0T haiiyl B KayeCcTBe NPOrpaMMBl, BITOTHUTL ero. HanpuMep, Bee daitibl 3
KaTajsiora /bin (B ToM uMcie /bin/ls, /bin/rm, /bin/cat, /bin/echo
U /bin/date) — HCNONHAEMbBIE, T. €. JOCTYITHBI [UIS1 UCTIONB30BaHMS, U OTTOTO
UX MOXKHO MPUMEHSTh B KOMaHAHOM CTPOKe B KauecTBe KoMaHI. B obiem ciy-
yag HeOOXOMMMO yKa3aTb HyThb K Iporpamme, Hampumep, /bin/ls, onHako
NporpaMMbl, HaXOASIILIMECS] B KaTajiorax, repeuucaeHHbIX B NepeMEHHOMH OKpYy-
XeHHst PATH, MOXHO BbI3bIBaTh IPOCTO MO UMEHU: 1 s (MoapoOHee 0 mepeMeH-
HbIX OKPYXXEHHSsI paccKa3aHo B JIeKLIMM 8).

CueHapuia

UcnonnsieMble dainbl B Linux 6b1BaioT 1ByX BUAOB. [1epBrIii — 310 daii-
Jbl B COOCTBEHHO MCIOJIHSIeMOM (executable) ¢opmate. Kak nmpaBuiio, Takue
Gaiinel — pe3yNbTaT Komnuaayuu TIPOrPaMM, HAITMCAHHbBIX Ha KJIaCCHYECKMX
3pIKaxX MporpamMMmupoBaHusi Bpoae CH. [lombiTka npouynTaTh Takoil ¢aili ¢
NOMOILbIO, HATIPUMEpP, Cat HE NMPUBENET HU K YeMy IOME3HOMY: Ha IKpaHe
HAYHYT MOSIBJIATHCSA Pa3HOOOpa3Hbie OECCMBICIEHHbIE CUMBOJIbI, B TOM YHCJIE
YNPABJISIOIIME. DTO TaK Ha3bIBaEMble MauiuHHbie KOObi — SI3bIK, TIOHSITHBIMH
TOJNILKO KOMITbioTepy. B Linux ucrnonb3yeTcsi HeCKoNbKO (hOPMATOB UCHIOJTHSIE -
MbIX (aiiyIoB, COCTOSMIMX U3 MAIIMHHBIX KOAOB U CIyXeOHOH HHMOPMaLIMH,
HEOOXOOUMOM OIepallHOHHOW CUCTEME NSl 3amycka MpOrpaMMBbl: COrTacHo
3T0it HH(pOpMaLIMH, SApO Linux BeiaeasieT WSl 3anycKaeMO# IMporpaMMBbl one-
PaTUBHYIO NaMSITh, 3aTPyXaeT IporpaMMy U3 (aiina U nepenaer e ynpasie-
HHe. BonbIMHCTBO yTUIUT Linux — mporpaMMbl HMEHHO TaKOro, «IBOMYHO-
ro» popmara.

* TouHee, Ha CTAHAAPTHLIA BBIBOA [TPOrPaMMbI, TAKOE MEePEHATIPABIEHUE HE KAacaeTCsl CTaAlaapT-
HOTO BbIBOJAA OIMGOK.
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Kypc OnepauuoHHas cuctema Linux

Bropoit Bun ucnonHsieMblx ¢aityioB — cuenapuu. Cuenapuit — 310 mexc-
moewiti (haiin, rnmpeaHa3HayeHHBIR 11 00pabOTKH KakKoH-HUOYAb YTHJIMTOM.
Yaiue Bcero takasi yTUIMTa — 3TO uHMmMepnpemamop HEKOTOPOTO SI3bIKa Mpo-
TPaMMHPOBaHHA, a COIepXHUMOe Takoro ¢aiijia — nporpaMma Ha 3TOM A3BIKe.
Medoaui yxe Harvcal OIMH CLUEHApUid 1151 sh: 6eCKOHEYHO BBITTOJHSIONLY-
1oca nporpaMMmy loop. IlockonbKy K TOMY BpeMEHM OH €lle He 3Hal, KaK
MoyTb30BaThcsl chmod, eMy BCSIKMM pa3 NPUXOIUJIOCH SIBHO YKa3biBaTb HHTEP-
npeTarop (sh win bash), a cueHapui nepeJaBarb eMy B BUAE NnapaMerpa (CM.
NpUMepH B pasieie «[IpoLiecchl»).

CUHeHapHi

UcnonHseMblit TeKCTOBBIH haii. s BbINMOJMHEHUS cLeHapUs Tpe-
OyeTcsl MmporpaMMa-uHTEPIpeTaTOp, NYTh K KOTOPOH MOXET OBIThH
yKa3aH B Havyalsle clieHapysi B BUAe “ #/my TE_x_MHTeprpeTraTro-
py”. EClY MHTepnpeTaTop He 3aJaH, UM cUMTaeTcs /bin/sh.

Ecau xe caenats daill UICTIONHAEMBIM, TO TY XKe caMylo TIpolieaypy — 3a-
NMYCK MHTEpNpeTaTopa M Mepedayy eMy clieHapus B KayecTBe apameTpa Ko-
MaHIHOIi CTPOKHM — OyIeT BBIIIOJHATb CUCTEMA:

[methody@localhost methodyl$ cat > script
echo ‘Hello, Methody!'
D

[methody@localhost methodyl$ ./script

-bash: ./script: Permission denied
[methody@localhost methodyl$ sh script
Hello, Methody!

[methody@localhost methodyl$ chmod +x script
[methody@localhost methodyl$ ./script

Hello, Methody!

IIpumep 5.11. Co3gaHue MPOCTeMILIETO UCTIOTHAEMOTO ClieHapHs

C nepBoro pa3a Medoauio He yIanoch 3alycTMTh CLEHapUil script,
MOTOMY YTO MO YMOJ4YaHHIO (ailn co3maeTcs JOCTYNHBIM [UIS 3alIUCU U 4Te-
HHUS, HO He 11 Mcnoib3oBaHus. [Tocne chmod +x ¢daii cTan MCIOTHSAEMBIM.
IMockonbky moMaluHMit Katanor Medoaus He BXOAWI B PATH, NPUILIOCH MC-
M0JIb30BaTh MyTh 10 CO3AAHHOTO ClieHapusi, 6Jaro oH OKa3alcsi HETUHHBIM:
“TeKymMii_KaTajaor/umMsa_cueHapus”,T.e. ./script.

Ecnu cucteMe He nmath CIielIMAIbHOTO yKa3aHHUs, TO B KayecTBe MHTEp-
IpeTaTopa OHa 3alyCKaeT cTaHAapTHBIH shell — /bin/sh. OgHaKoO ecTh BO3-
MOXHOCTb HaITMCaTh ClieHapH 1 210008 YTUIIUTBI, B TOM YMCJI€ U HallMCaH-
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HO#t cAMOCTOATENbHO. 7151 3TOTO MePBBIMU IBYMsI 6aiiTaM1 CLieHApHS TOJKHbI
OBITh CHMBOJIBI “ # | “, TOTIA BCIO €0 MEPBYIO CTPOKY, HAUMHas ¢ TPeTbero Haii-
Ta, CHCTeMa BOCTIpDUMET KakK Komandy 06pabotku. McronHeHue Takoro clieHa-
pus NpUBEIET K 3aIyCKy YKa3aHHOI Toce “ # | ” KOMaHIbl, OCAeIHHM apa-
METPOM KOTOPOii ByaeT uMs caMoro aiiia cueHapus:

[methody@localhost methodyl$ cat > to.sort
#!/bin/sort

some

unsgorted

lines

[methody@localhost methody]$ sort to.sort
#1/bin/sort

lines

dome

unsorted

{methody@localhost methodyl$ chmod +x to.sort
[methody@localhost methodyl$ ./to.sort
#!/bin/sort

lines

some

unsorted
Ipumep 5.12. Coznanune sort-cueHapus

Yrunura sort cOpTUpYeT — paccTaBisieT B alpaBUTHOM, OOPaTHOM ai-
(GaBUTHOM WM OPYroM TOpSIIKE — CTPOKU MepedaBaeMoro eil ¢aitna. To xe
caMoe MPOU3OMAEET, ECIU CAENATh ITOT (ain UCTIONHSAEMBIM, BITUCAB B HAYaJIO
/bin/sort B KauecTBe MHTEPIIPETATOPA, A 3aTEM BBIMTOJIHUTD MOAYYUBLUNA-
¢l CLIEHApWIi: 3alYCTUTCS YTUIIUTA SOrt, a cleHapuii (¢aiin ¢ HeoTcopTHpO-
BAHHBIMM CTpOKaMH) OyneT nepenaH eil B KauyectBe napamerpa. Odopmisatb
(haiinbl, KOTOPHIE HEOOXOOMMO OTCOPTUPOBATh, B BHUAE SOIt-CLIEHapUEB AO-
BOILHO GeccMbicieHHO — Medonuii mpocto xoTen eie pa3 yoeauTbcs, YTO
CUEHApUIA MOXHO HAIMMCaTh IS Yero yroAaHo.

JAocTyn Kk kaTtanory

B ominume ot ¢aiina, HOBBIH KaTtajaor co3gaercs (C MOMOIbI0 mkdir)
IOCTYIHBIM W AJiS YTEHUSA, U AJiS 3alUCH, U JUIST Henoab3oBaHuA. CyTh Beex
TpeX BUOOB JOCTYMA K KaTajory MeHee OUeBHIHA, YEM CYThb AOCTYMA K ¢aiiny.
BkpaTlie 0Ha TakoBa: JOCTYI MO YTEHUIO — 3TO 60IMONCHOCMb NPOCMOMpPEms
coIEpXHMOe KaTajiora (crmucok (paiioB), DIOCTYI MO 3alMMCH — 3TO BO3MOX-
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Kypc OnepaumoHHas cuctema Linux

HOCTb U3MEHUMb COOepHCUMOe KATaNOTa, a JOCTYII IUISL MCTIOIb30BaHUSA — BO3-
MOXHOCTb 80CH0A6308AMbCA 3TUM COIEPXHMBIM: BO-TIEPBLIX, CAEIATh 3TOT Ka-
TaJOT TeKYIMM, a BO-BTODbIX, 06pamumebcs 332 JOCTYTIOM K COAEpXalleMycs B
HeM daitny:

[methody@localhoat methody]l$ mkdir dir
[methody@localhost methody]$ date > dir/smallfile
[methody@localhost methody]$ /bin/ls dir
smallfile

[methody@localhost methody]$ cd dir
[methody@localhost dirl]$ pwd

/home /methody/dir

[methody@localhost dir)$ cd

[methody@localhost methodyl$ pwd

/home /methody

[methody@localhost methody]$ cat dir/emallfile
Cpn Cenm 22 13:15:20 MSD 2004

IIpumep 5.13.. JocTyn K KaTanory Ha YTeHHe U UCIOJIb30BaHHE

Medonuii co3nan Katanor dir v ¢ai1 smallfile B HeM. Ilpu cMeHe
TeKYyILero Kkatanora bash aBTOMaTH4YeCKM M3MEHMJ CTPOKY-TMOACKA3Ky: Kak
ObLIO CKa33aHO B JIEKUMH 4, MOCIeNHEE CJIOBO 3TOM NMONCKA3KU — UMS TEKYIe-
ro katanora. OnycaHHas B TO! Xe JIeKUMM KoMaHaa pwd (print work directory)
noarBepxnaeT 370. KomaHna cd 6e3 rnapaMeTpoB, KaK edl 3TO M Mojaraercs,
IeJIaeT TEKYIINM IOMAUIHHI KATaJO0r 1OJIb30BaTe)Is:

[methody@localhost methody]$ chmod -x dir
{methody@localhost methodyl$ ls dir

la: dir/smallfile: Permission denied
[methody@localhost methody]$ alias ls

alias ls='ls --color=auto'

[methody@localhost methodyl$ /bin/ls dir
smallfile

[methody@localhost methody]$ cd dir

~bash: cd: dir: Permission denied
[methody@localhost methodyl$ cat dir/smallfile

cat: dir/smallflle: Permission denied

ITpumep 5.14. JocTyn K kaTanory Ha 4teHHe 6e3 UCTOIb30BaHUS
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Medonmii 3anpeTUa NOCTyNn Ha MCIIOJNb30BaHUE KaTajora, oXuias, YyTo
NIPOCMOTPETD €TO COAECPXKHUMOE C TIOMOUIBIO 1S OYAeT MOXHO, a CNeaTh €T0 Te-
KYLIHM M NOOBITh CONEPXKHUMOE Haxoasierocsi B HeM (paiiyia — Henb3si. Heoxu-
IaHHO KoMaHIa 1s Bblaaja omiuOKy. [IpoHunatensHblit Medonuii 3aMeTu,
yTO uMAa paiina — smallfile — KoOMaHAa 1s BCe-TaKM 10ObUIa, HO €M 3a4eM-
TO MOHAKOOMJICS U caM ¢paiin. [ypeBUY MMOCOBETOBAN IOCMOTPETh, YTO BBLIACT
KoMaHma alias 1s. Oka3piBaeTcsi, BMECTO NPOCTOro 1s YMHBII bash non-
cTaBisieT cnelMPUuHyIo s Linux KoMaHay 1s --color=auto, KoTopas
pacKpaliMBaeT MMEHa (hbaiiyioB B pa3HbI¢ 1LIBE€TA B 3aBUCHMOCTH OT UX THa. JJist
TOTO YTOOBI ONIPEAE/IUTL THII (haiiyia (HarTpUMep, 3aIlyCKaeMEIH JIH OH) HEOOX0-
JMMO MOJIYYHUTh K HEMY IOCTYTI, @ 3TOT0-TO KaK pa3 HeJb3sl CAe/iaTh, KOrla He-
BO3MOXHO ucnoas3oéames Katalol. EcCiIM SIBHO BBI3BIBaTh YTHUIMTY 1s
(/bin/1s), NoBeneHUe Katajora CTAHOBUTCS BIOJIHE MpenacKa3yeMbiM. [1o-
IpobHee O TOM, YeM 3aHMMaeTCsl KOMaHIa alias (0 coKpalleHHax), paccka-
3bIBa€TCS B JICKLIMM 8:

[methody@localhost methody]l$ chmod +x dir; chmod -r dir
[methody®localhost methody]l$ /bin/ls dir

/bin/le: dir: Permission denied

[methody@localhost methodyl$ cat dir/smallfile

Cpny Cem 22 13:15:20 MSD 2004

{methody®localhost methody]$ cd dir

{methody®localhost dirl$ /bin/ls

ls: .: Permission denied

{methody@localhost dirl$ cd

{methody@localhost methodyl$

IIpumep 5.15. JocTym K KaTajlory Ha HCI0JIb30BaHUE 6€3 UTCHHUSA

Eciu Kkatajior, IOCTYITHBIM JUisl YTEHHs, HO HENOCTYITHEIN TS HCII0/Ib30-
BaHMsI, TpeOyeTCsl peKo, TO KaTaloT, AOCTYIHBIHN LIS UCIIOJIb30BAHHUS, HO He-
IOCTYTIHBIN LTSI YTEHHUsI, MOXET NPUTonuThes. Kak BUAHO U3 ITpUMeEpa, Mojy-
YUTh CIIUCOK (DaisIOB, HAXOASILIUXCS B TAKOM KaTajiore, He yIacTCsi, HO IOJy-
YUTB IOCTYTI K CaMUM caiiiaM, 3Has UX HMeHa — MOXHO. Medoauii Tyt xe 3a-
XOTeJ MOJIOXKHUTDh B CO3NaHHBIN KaTajJoT KaKOH-HUOYNb HYXKHBIM, HO OY€HB Ce-
KPEeTHBIA (paiin, yToOBl MM 3TOTO (haiiyia HUKTO, KpoMe OJIM3KMUX Apy3eH, He
3Han. [TopasMeiciauB, Medoauii oTKazajics OT 3TOH 3aTeM: BO-TIEPBLIX, He 63
OCHOBaHMH ITON0O3PEBasi, YTO AAMMHHUCTpaTOp (CyNepnoab3oBaTeb) BCE paBHO
CMOXET TIPOCMOTPETh COMCPXHUMOE TaKOrO KaTajora, a BO-BTOPBIX, ITOTOMY
YTO HYKHOTO, HO OY€Hb CeKpeTHOro (aiiia on pykoi He 0Ka3aloch:
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[methody@localhost methodyl$ rm -rf dir

Im: HeBO3MOXHO OTXDMTH xaranor dir': Permission denied
[methody@localhost methodyl$ chmod -R +rwx dir
[methody@localhost methodyl$ rm -rf dir

IIpumep 5.16. PekypcHBHOe ynajieHHe KaTajuora

IloTepsiB MHTEpEC K ceKpeTHLIM ¢aitnaM, Medoaunii pelunn ynaauTh Ka-
Tajor dir. Y3 jekuum 4 OH 3HAET, UTO 3TO MOXHO CHEJIATh He C NMOMOLIbIO
rmdir, a ¢ MOMOUIBIO rm C KJIIOYOM “-r*“ (recursive). Ho cxoay BOcnoJib30-
BaTbCSl rm HE yIAJIOCh: YTEHHE-TO U3 KaTajora HeBO3MOXHO, U TTOTOMY HEU3-
BECTHO, Kakue ¢aiibl TaM Hago yaanath. [103ToMy CHauana Hago pa3peluTh
Bce BUABI JocTyna K dir. Ha Bcakuii cimyyaii (a Bapyr BHYTpY dir MOMaAercs
TaKoM Xe HeuuTaeMblii moakataior?) Medonuit BEINMONHSET peKypPCUBHBIH Ba-
pHMaHT chmod — ¢ KAIO4YOM “-R” (“R” 34eCh 00JbILOE, 3 HE MAJIEHbKOE, MOTO-
My 4YTO “-r” yXe 3aHSITO: O3HauyaeT 3ampeT 4YreHUs). KoMaHma chmod -R
+rwx dir genaer Bce ¢ailiibl M KaTanoru B dir JOCTYMHBIMM [UTS UTEHUS, 3a-
MUCH M UCIMOJBb30BaHHUS; TIPH 3TOM Bce (aiyibl CTAHOBATCSA UCITOTHIEMbIMH,
HO KOT'O 3TO TPEBOXUT, €CJIU clieayloueil KoMaHaoi 6ynet rm?



Jlekuus 6 Mpasa aocTyna

JNlexums 6. Npasa goctyna

B nexuus BBOIUTCSA NMOHATHE MPAB I0CTYNA KAK OTHOLLIERHE CYOHEKTOB CHC-
TeMbl (MIPOLIECCOB) K 00bekTaM ((haiinam) U ONMHCHIBAETCA HEPAPXHSA MPAB JOCTYNA
8 Linux. Kpome Toro, onucbiBaeTcs MexaHu3M NMoaMeHbl uaeHTHdukaropa, nos-
BOJIIOIIHIA B HEKOTOPBIX CJIYYasAX CTPOr0 OrpaHHYEHHBIM CIIOCOOOM 0OXOIHTH 32-
NpeThi, yCTAHABJIMBAEMbIE IPABAMH JOCTYNA.

Kmouessie ciopa: EUID, GID, PID, SetGID, SetUID, UID, atpubytsl ¢aii-
Jla, BUpTyalbHasl (haiioBasi CHCTEMa, BXOTHOE UMs, TPYIINa, TPYINa MoJjb3o-
BaTeJiel, TpyTina nojb30BaTesid, TPYNNa MO YMOJMUAHMIO, XECTKas CChUIKa,
NIeHTUDHUKATOP MOJ30BATENS, WICHTU(MDUKALIUS, UCTIOIHUTETbHbII UIEHTH-
¢uKaTop nojiL3oBaTesis, NoaMeHa HAeHTU(PHKATOPA, MOJHOE UMS, TOCTOPOH-
HMH, MpaBa JOCTyNa, TPOLECC, pa3feisIeMbld KaTalor, CHCTEMHas TpyIna,
CTApPTOBbLIA KOMaHAHBINA MHTEPIIPETATOpP, CYIIEPNOAb30BaTe/ b, TAOIMLIA NPO-
LIECCOB, YY€THAasl 3aMUCh, XO3UH (paiina, 11abioH, ApJbIK, ApJabIK ¢aiia.

Npasa poctyna B pannoson cucteme

Pabortas ¢ Linux, Medonui 3aMeTHNI, YTO HEKOTOphIe (aiiiibl U KaTajlo-
TH HEMOCTYITHBI €MY HU JUIS UTeHUs, HU U1 3aITUCH, HU JUIS UCTIOIb30BaHMA.
3aueM Takue HyXXHbI? OKa3biBaeTCA, APYrUe TONb30BaTENIM Moeym 00pallaTh-
¢ K 3TuM daitnaM, a y Medoaus npocto vedocmamouro npas.

UaenTnduxkarop nonb3oBarensa

ToBopst 0 npasax noctyna Nonb30BaTeNs K (daiiiaM, CTOUT 3aMETUTh, YTO
B IEMCTBUTEIBHOCTH MaHUTYJIMpYeT daitlaMu He caM ToJIb30BaTeb, a 3aMy-
WIEHHBI UM mpouecc (HanpuMep, YTUWIKTA rm WM cat). [lockonbKy U ¢aiin,
H MPOLIECC CO3IATCH U YIIPABJISAIOTCS CUCTEMOMN, € HETPYIHO OpraHU30BaTh
KAKyl0 YTOIHO MOJUTUKY JOCTYIa OOHMX K IPYTMUM, OCHOBBIBAsICh HA JIIOOBIX
CBOWCTBAX MPOLIECCOB Kak cybsexmog U HailioB KaK 00sexmog CUCTEMBI.

B Linux, oqHaKo, MCTIOJIb3YIOTCS HEe KaKHUe YroJHO CBOMCTBA, a pe3yJibTaT
HienTHduKaunu nosib3opatessi — ero UID. Kaxnplii nporecc cucTeMbl 06s13a-
TENbHO HpuHaoaexcum KaKOMy-HUOyIOb MOJIb30BaTeNio, U HIEHTHQHKATOP
noas3oBarens (UID) — obsi3atenpHoe cBOMCTBO 106010 mpouecca Linux. Kor-
Ja nporpaMMa 1ogin 3amyckaeTr CTaPTOBbili KOMAHHbIH WHTEPNPETATOP, OHA
npunuceiBaet emy UID, nomyyeHHBIH B pe3yapTate auanora. OObIYHbBIN 3a-
TYCK TIPOTPaMMBbI (exec () ) WIM MOPOXIEHUE HOBOTO Npouecca (fork () ) He
uwsmersior UTD npotiecca, moaToMy éce mpoliecChl, 3aNyLilEHHbIE [10/1b30BaTeE -
JieM BO BpeMsi TEPMUHAJIbHOW cecCUM, OYIyT UMETh €70 UIEHTUHUKATOP.
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IMockoabky UID ogHO3HAaYHO ONpeaesieTcs] BXOJHbIM HMeHeM, OHO He-
peaKo MCIob3yeTcsl éMecmo WIeHTUDUKATOpa — U1 HarjasgaHocTH. Hampu-
Mep, BMECTO BbIpaXeHMS «HAeHTHU(DUKATOP MOJIb30BaTeisl, COOTBETCTBYIOLIMIH
BXOAHOMY UMeHH methody», roBopaT «UID methody» (B NpHBedeHHOM HH-
Ke TIpUMepe 3TOT HAEHTUdDUKATODP paBeH 503):

{methody@localhost methodyl$ id

uid=503 (methody) gid=503(methody) rpynmu=503(methody)}
{methody@localhost methodyl$ id shogun
uid=400(shogun) gid=400(shogun) r

pynan=400 (shogun) , 4 (adm) , 10 {(wheel) , 19 {proc)

IIpumep 6.1. Kak y3HaTh HACHTH(PHUKATOPHI MOJIb30BATENS U WIEHCTBO B
rpymmnax

Yrunura id, KOoTopoi Bocnonb3oBaics Medoauit, BLIBOAUT BXOJHOE HMS
MOJIb30BaTelsl U COOTBeTCTBYIOIMH eMy UID, a Takke Tpynimy o yMOJYaHHIO 1
TIOJIHBIF CITUCOK IPYII, YWIEHOM KOTOPBIX OH SIBJISIETCS.

UpeHTuduxaTop rpynnbi

Kak 6b110 paccka3aHo B JIGKIIMH 1, TOJIb30BaTeIb MOXET ObITh WICHOM
HECKOJIbKHUX TPYIHI, PaBHO KaK U HECKOJIbKO MOJIb30BaTeIeH MOTYT OBITh Wiie-
HaMHW OOHOW M TOM Xe rpynnbl. McTOpHMYECKH CIOXHIOCH TaK, YTO OIHA M3
I'PYTIT — FPYNNA O YMOTYAHHIO — ABJISACTCS s ITOJIb30BaTeIsl OCHOBHOIA: KOr-
J1a (He BITOJIHE TOUHO) roBopsT o «GID nonb3oBaTtess», MMEIOT B BUAY HMEHHO
uIeHTHdHUKATOP I'PYINbI 0 yMod4aHUlo. B nekuuu 12 6ynet pacckazaHo o
TOoM, uTo GID rnosb3oBarensi BOMCAH B YYeTHYW 3alMChb U XPAHUTCA B
/etc/passwd, a HHPOPMALIUA O COOTBETCTBUH UMeH I'DYIIIT UX UACHTUDUKA-
TOpaM, PaBHO KaK U O TOM, B KaKHe ewje I'PYNIbl BXOIUT MOJb30BaTe/b — B
daitne /etc/group. M3 3TOrO CleayeT, UTO NONb30BaTEb He MOXcem He Gbimb
YyJIeHOM KaK MHUHHUMYM OIHOI1 I'pYNIIbl, KaK CHapsl He MOXeT He MONacTb B
SMULIEHTP B3pbiBa*.

YacTo mpolieaypy co30aHus TOJIb30BaTENsl NMPOEKTUPYIOT TaK, YTO MMS
IPYIIIBL 10 YMOJIYAaHUIO COBIIAIAET C BXOAHBIM MMeHeM Mojb3oBarens, a GID
noab3oBatesigs — ¢ ero UID. OnHako 3To coBceM He 00S13aTeIbHO: He BCerna
HYXHO 3aBOIMWTb LTS MOJI30BaTeIsl OTACJIbHYIO I'PYIINY, @ €CJIM 3aBOAUTD, TO HE
BCerna yoaemca CIeNaTh TaK,4TOOBI Hceraemoiii UIEHTU(HUKATOP I'PYIINBI COB-

140471 C Heenaembim I/IIICHT]/I(I)]/IKHTODOM TIOJIb30BaTCIIA.

* 3aech ecTb TOHKOCTb. B daiine group yka3blBalOTCAd He MAECHTU(HUKATOPDL, @ BXOAHbBIC MMEHA
nonb3opatesieil. POpMAILHO rOBOPSi, MOXHO €O31aTh ABYX Mofb3oBaTeneii ¢ odunaxossim UID,
Ho pasnbimu GID v ciuckamu rpynn. O6bIYHO TakK He IeNaloT: HaAOGHOCTH — MOYTH HUKAKOM,
a Hepa30epuxH BOSHMKHET MHOTO.
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Apnbikn 06beKTOB (panNoBO CUCTEMDI

Ipu cozdanuu 06beKTOB (hait10BOI CHCTeMBbI — (haiijioB, KATAJIOTOB U T. I1.
— KaXIOMY B 00513aTeJIbHOM MOPsIAKe MPUITUCHIBAETCA APJABIK. A pbIK BKIIOYA-
et B cebs UID — nneHtudukaTop noab3oBarensi-xossaurna daina, GID — uneH-
THHUKATOP TPYIINbl, KOTOPOI MPUHALIEXUT (aidi, TN 06beKkTa U HaboOp TakK
Ha3bIBaCMBbIX aTPHOYTOB, a TaKXKe HEKOTOPYIO AOMOJHUTEIbHYI0 HMHbOopMa-
1HI0. ATPHOYTBI OIIpENe/IsIoT, KTO M YTO UMEET MpaBo aeaTh ¢ ¢aifjioM, OHH
OHHKCaHbI HAXe:

[methody@arnor methodyl$ 1ls -1

uroro 24

drwx------ 2 methody methody 4096 Cer 12 13:58 Documents
drwxr-xr-x 2 methody methody 4096 OxT 31 15:21 examples
~rW-Yr--~r-- 1 methody methody 26 Cen 22 15:21 1loop
-YWXX-XYr-X 1 methody methody 23 Cen 27 13:27 script
drwx------ 2 methody methody 4096 OkT 1 15:07 tmp
-I'WXI-Xr-x 1 methody methody 32 Cen 22 13:26 to.sort

IIpumep 6.2. IlpaBa mocTyma Kk dailnaM M KaTtajioraM, MoKa3aHHbIe
KOMaHao# 1s -1

Kmou “-1“ yTWIKTBI 1s onpenesieT «IIMHHbIH» (long) dhopMat Belaauu
(cnpaBa HasleBo): UM daiina, BpeMsl Ioc/eIHero U3MeHeH sl daiiia, pa3Mep B
faiiTax, TpyInma, Xo3sMH, KOJUYECTBO XKECTKHX CChLIOK U CTPOYKA aTPHOYTOB.
[lepBbIit CMMBOJ B CTpOUYKe aTpUOYTOB onpeaeseT TN ¢aina. Tun - oTBe-
yaeT «0OBIYHOMY> (haitny, a TuN “d” — KaTanory (directory). Mms nonn3oBaTe-
Jil H MMs1 TPYIINbI, KOTOPLIM MPUHAIEXKUT COOEPXKUMOe NIOMAIIHEro Katajaora
Medonus, — ecTecTBeHHO, methody.

BricTphlit pasymoM Medoauit HeMeqIEHHO 3aUHTEPECOBAJICS BOT YeM:
HECMOTPSI Ha TO, YTO CO3MAHWE MCECMKUX CCbLA0OK HA KATaJOT HEBO3MOXHO,
3HaYEHHE TT0JIS1 «KOJUYECTBO XKECTKUX CChUIOK» JLIsSI BCeX KaTaJoros MpuMepa
paBHO dgyM, a He onHOMY. Ha caMoM jeJjie 3TOro U CJIe10Bajio OXHAAThb, I0TO-
MY UTO st0boii KaTtajor ¢aiijioBo cucTeMbl Linux Bcerga MMeeT He MeHee IBYX
WMeH: COOCTBEHHOe (HanmpuMep, tmp) U UMS “.” B cCaMOM 3TOM KaTajore
(tmp/ .). Ecau Xe B KaTaJiore co3naTh NOAKATAJION, KOJUUYECTBO XECTKUX CChi-
JIOK Ha 3TOT KaTaJIoT YBEJWYMTCA Ha 1 3a cyeT UMEHHW “ . .” B INoaKarajore
(HanpuMep, tmp/subdirl/..):

[methody@arnor methodyl$ 1ls -1d4 tmp
drwx------ 3 methody methody 4096 Oxr 1 15:07 tmp
[methody@arnor methodyl$ mkdir tmp/subdir2
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[methody@arnor methodyl$ 1ls -1d tmp

drwx~-~---- 4 methody methody 4096 Oxr 1 15:07 tmp
[methody@®arnor methody]$ 'rmdir tmp/subdir*
[methody@arnor methodyl$ ls -1d tmp

drwx------ 2 methody methody 4096 OxT 1 15:07 tmp

ITpumep 6.3. HeckoNIbKO XECTKHX CCbLIOK Ha KaTajlor Bce-TakKu ObiBaeT!

3neck Medonuit ucnionb3oBai Kitod “ -d” (directory) [Uisi TOTO, 4TOOBI 1S BRI~
BOIWI UHGOPMALIHIO HE O COMEPXMMOM KaTajora tmp, a 0 CaMOM 3TOM KaTaJiore.

Uepapxua npas gocTyna

Tenepp — 60J1€€ MOAPOOHO O TOM, YeMY COOTBETCTBYIOT I1€BATH CHMBOJIOB

B CTpPOKe arpuOyToB, BblIaBaeMOW ls. OTH NEBSITb CUMBOJIOB MMEIOT BHI

“YWXTWXTWX”, IJIE€ HEKOTOpBIE “r”, “W” U “X” MOTYT 3aMEHSITBbCSI HA - ”.

OueBUIHO, OYKBEI OTpaXaloT NMPHHSITHIE B Linux TpU BHaa JOCTyIA — YTEHHE,

3aMUCh U UCTIOJb30BAaHHE — ONHAKO B sSIPJIbIKE OHU TIPUCYTCTBYIOT B TPEX IK-

3eMnsapax!
Jeno B ToM, uTto J1000¥ ToJib3oBaTeNb (Tpolecc) Linux 1Mo oTHOILEHUIO

K J1I000MY (aiily MOXET BBICTYTIATh B TPEX PoAsX: KaK XO3AHH (User), Kak WieH

TPYNNbI, KOTOPOH NMPHHAIIEXUT paita (group), U Kak NoCcTopoHuHi (other), HU-

KaKHX OTHOILIEHHiI1 COOCTBEHHOCTHU Ha 3TOT ¢(hail1 He uMeloluil. CTpokKa aTpH-

OYTOB — 3TO TPH TPOMKHM “rwx”, OMIMCHIBAIOLIME MTpaBa A0CTYNa K ¢ainy xo-

35)MHa 3TOoro ¢haitna (nmepBasi TpoKKa, “u”), TPYIINbI, KOTOPO# NMPUHANJIEXHT

¢aiin (BTOpas TpoitkKa, “g”) K IOCTOPOHHUX (TpeThs TPO¥KaA, “o”). Ecnu B Ka-

KOU-JTH00 TpOiiKe He XBaTaeT OYKBbI, 2 BMECTO Hee CTOMT “ - *, 3HAYHT, NOJb-

30BaTeNIIO B COOTBETCTBYIOLIEH pOiv OyneT B COOTBETCTBYIOIIEM BHE NOCTYIA

OTKa3aHo.

Ipu BBISCHEHMM OTHOILEHUMN Mexay dainoM U Monb3oBaTesieM, 3amyc-

TUBILLUMM TIPOLECC, POJIb OTIPEACASETCS TaK:

1. Ecnu UID ¢aiina cosnagaer ¢ UID npoliecca, Nonb3oBaTeNlb — XO3AHH
daiina.

2.  Ecau GID daiina coBnanaer ¢ GID amw060i rpyniibl, B KOTOPYIO BXOIUT
TONb30BaTeNIb, OH — WIEH TPYNNbI, KOTOPO NIPHUHAIIEXUT daiin,

3. Ecnu nu UID, Hu GID daiina He nepecekalotcst ¢ UID npouecca ¥ cnu-
CKOM TpYIIN, B KOTOPbIE BXOAWT 3alYCTUBIIMH €ro MoJjib30BaTelNb, 3TOT
MOL30BaTeNb — MOCTOPOHHHH.

UMEHHO B pOJIM X03AMHA T10JIb30BATENb (TIPOLIECC) MOXET UIMEHAMb AP-

JbIK aivia. DTO BIIOJIHE COOTBETCTBYET OObLIEHHBIM ITOHATUAM O COOCTBEHHO-

cTH («moili paiin: 3axouy — MoKaxy, 3aXouy — crpsiyy»). E1MHCTBEHHOE, Yero

HE MOXET AeJIaTh XO35IMH CO CBOMM (DailIoM — MEHSTh €My XO35IMHa.
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Hanee cnenyeT nNpoToKoJ aeiicTBuil [ypeBUYa, KOTOPHIi, MOJBL3YICh BO3-
MOXHOCTSIMH CyNepHoab30oBaTes, CO3aJl B KaTtajore / tmp HeCKONbKO (hailioB
C pasIMYHBIMM TIpaBaMH JOCTYIA K HUM. [1JIs1 TOro YTOGHI HAIOMHUTh Y€EJIOBE-
Ky, 4TO paboTa BeAeTCs ¢ MpaBaMU CYTIePIOb30BaTes (3To TpebyeT ropasno
Gonbllieil OTBETCTBEHHOCTH), bash 3aMEHWJ MPHUBLIYHBINA «I0/UIap» B KOHILIE
npUriaileHuss KOMaHAHOM CTPOKM Ha «pellieTKy». BxonHoe HMs OH ToXe 3a-
MEHHJI, HO MpaKTHKa MOKa3bIBaET, YTO pellieTKa 3(heKTUBHEE:

[root@localhost root]l# echo "All can read" > /tmp/read.all
[root@localhost rootl# echo "Group wheel can read” > /tmp/read.wheel
[root@localhost root]# echo "Group methody can read" > /tmp/read.methody
[root@localhost rootl# echo "Methody himself can read" >
/tmp/read.Methody

[root@localhost root]# chgrp wheel /tmp/read.wheel; chmod o-r
/tmp/read.wheel

[root@localhost rootl# chgrp methody /tmp/read.methody; chmod o-r
/tmp/read.methody

[root@localhost root]# chown methody /tmp/read.Methody; chmod og-r
/tmp/read.Methody

IIpumep 6.4. Coznarue ¢aiijioB ¢ pa3TUUHBIMU [IPaBaMH LOCTYIA

IIpaBa noctyna U3MEHSIIOTCSI C TTIOMOILBIO Tpex KoMaHI: chown (change
owner, CMEHHUTb Bllafesiblia), chgrp (change group, cMEHUTB IpyIny) U chmod
C pacllMpeHHBIM (POPMAaTOM MapaMeTpa: Nepel YacTbio, OMpeessiioliei do-
cmyn (niepel 3HaKOM “+” WJIKA “-"), MOTYT OBbITh MEPEUYMCIIEHBI POIU “Uu”,
“g”, *0” U “a” (all, 4To COOTBETCTBYET “Uugo”), AOCTYN LJIsi KOTOPBIX H3Me-
HAeTcsl. KpoMe Toro, MpH 3agaHMHM JOCTYIa MOXHO BMECTO “+” M “-" HC-
NoJBL30BaTh “=", TOTAa [UIA 3aJaHHBLIX poJiel yKa3aHHbIE CIOCOObI JOCTYIA
pa3penlaloTCs, a HeyKasaHHsie — 3arnpeniaiorcsa. BMecTo napsl KoMaHa chown
Xo3sMH ¢air, chgrp rpyrta ¢astiz MOXHO PUMEHATE OJHY: chown xo-
3sMH: rpyana  ¢aitn, Kotopas U3MeHsieT onHoBpemeHHo W UID, u GID
¢aitna (KaTajora, CCbUIKM U T. I.).

Medonauit xoueT MOCMOTPETD, KTO UMEET AOCTYI K aiinaM, CO3TaHHBIM
IypeBuuem, a B1ob6aBoOK — K ¢aiiny /et c/shadow. [1Jig 3TOro oH UCMOb3YET
KOMaHOy 1s -1 ¢ madJoHOM, OMIMCHIBAIOLIMM Cpa3y gce (haiiabl, KOTOPHIE Ha-
XOIATCS B / tmp U UMsl KOTOPBIX HaxuHaemcs HA “read.”.

[methody@localhost methody]$ 1ls -1 /tmp/read.* /etc/shadow
-r-------- 1 root root 0 Cen 10 02:08 /etc/shadow
~rw-r--r-- 1 root root 13 Cem 22 17:49 /tmp/read.all
“IW-r----- 1 root methody 23 Cem 22 17:49 /tmp/read.methody
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—rW-----—-=~ 1 methody root 25 Cer 22 17:50 /tmp/read.Methody
“YTW-X-=—-=-= 1 root wheel 21 Cem 22 17:49 /tmp/read.wheel
[methody@localhost methodyl$ cat /tmp/read.* /etc/shadow

All can read

Group methody can read

Methody himself can read

cat: /tmp/read.wheel: Permission denied

cat: /etc/shadow: Permission denied
IIpumep 6.5. YUteHue ¢daitnoB ¢ pa3TMYHBIMU NPaBaMH AOCTYIIA

Yro xe nonyuaercsa? U3 ¢aiina /etc/shadow MOXHO TONBKO YHTaTh,
TIPHYEM TONBKO TOJB30BaTeN0 root. U3MeHsATh ¢palinbl /tmp/read.all,
/tmp/read.wheel M /tmp/read.methody MOXET TONBKO root, OH Xe
MOXET U UMTaTh U3 HUX. Takxke yuTaTh U3 aina /tmp/read.wheel Moryr
YJieHBl TPYMNB wheel, a U3 ¢aina /tmp/read.methody — WieHBI TPYIIBI
methody (3TO UMS TPYIIBI, a HE UMS ToJb30oBatens!). YuTarh UM MUcaTh B
daitn . tmp/read.Methody MOXET TOJBKO INOJb30BaTeNb methody. Hako-
Hel, YUTaTh U3 ¢aitna /tmp/read. all MOTYT K TOMY € U YIEHBbI rpyINbl
root, U BooblLie J100bI€ NOAB30BaTeNH.

[TonrbiTKa BEIBECTH COAEPXUMOE 3THX (aiiioB Ha 3KpaH (a 3HAYMT, npo-
uumams MX) TIPUBOAUT K OXMAAeMOMY pe3yiasraTy: npoueccy cat (UID
methody) pa3pellieHO YTeHUe U3 Tpex dainoB. U3 /tmp/read.all — T1aK
Kak T10 OTHOLUEHUIO K HeMy Medoauii urpaet pojib MOCTOPOHHETO, a eMy OT-
KPBIT JOCTYNl Ha 4uTeHue (“r” B Hayajle TpeThei Tpoiiku). U3
/tmp/read.methody — TakK Kak NMOJb30BaTelb methody BXOAMT B Ipynmy
methody (¢M. nipumMep 6.1), WieHaM KOTOpOM pa3pellleHO YMTaTh U3 3TOrO
daitna (“r” B Havale BTOpoil Tpoiku). UM, KOHeuHO, U3 aiina
/tmp/read.Methody, KOTOpOMY met hody — X03UH, UMEIOLIUHA TOCTYIT HA
ytreHue (“r” B NepBOii Tpoiike).

Ecnu 661 Medoauio 3aXoTenoch 3anucams YTo-HUOYIb B 3TH (ailibl, OH
OBl MONYYUN JOCTYI TONBKO K OJHOMY — /tmp/read.Methody, MOTOMy 4TO
MO OTHOLUEHHUIO K OCTAJIbHBIM (haiiniaM Medoauii urpaeT poiab, KOTOPOi 3a-
KPBIT JOCTYIT Ha 3amnuch (/tmp/read.methody — 4YneH IPyIIbI, OCTaJIbHbIE
TPH — NOCTOPOHHUE).

TakuM oGpa3oM, onpeaesicHUe MPaB AOCTYNA Npoliecca K 00LeKTY (aiuto-
BOI CUCTEMHBI (HanpuMep, daina) npoucxonuT Tak. Ucnonesya UID npouec-
ca, CITMCOK IPYIIT, B KOTOPbIE BXOAUT MPOJb30BaTeNb, 3aNyCTUBLIHIA 3TOT IPO-
uecc, UID daiina u GID daiina, cucreMa onpenensieT pois npoliecca 1o OTHO-
IIEHUIO K (haliny, a 3aTeM oOpallaeTcsi K COOTBETCTBYIOLLENH TPOKe aTpHOyTOB
thatina. CTOUT 3aMETUTh, YTO TIPOLIECC HE MOXET BHICTYNATh CPa3y B HECKO/1b-
Kux ponsix, Io3TOMY, HanpUMep, Gaiin ¢ IpAbIKOM “---rw-rw- methody
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mehtody“ cam Medoanit NpocMoOTpeTh He CMOXeET (TpoiiKa xo3aura orpee-
JFIET MOJHOE OTCYTCTBUE HOCTyIa)*.

Ucnonb3oBaHue npas aoctyna B Linux
MUcnonb3oBaHue rpynn

B Linux omnpeneneHO HECKOJbKO CHCTEMHBIX IPymfl, 3a1aya KOTODPBIX —
obecrieynBaTh JOCTYI WICHOB 3THUX IPYIIN K pa3HOOOPa3HBIM pecypcaM CHUCTe-
MBI, HacTo Takue rpynnsl HOCSIT TOBOpsIIME Ha3BaHUs: “disk”, “audio”,
“cdwriter” u T. n. Toraa o6bIYHBIM MOJAB30BATENSIM IOCTYN K HEKOTOPOMY
(aiiny, KaTajory uid dainy-asipke Linux 3aKpbIT, HO OTKPBIT YJI€HAM TpyIi-
MBI, KOTOPOii 3TOT OOBEKT MPUHAILIEXHT.

Hanpumep, B Linux noyTu Bceraa HCIOb3yeTCss BUPTYaIbHas (aiioBas
CHCTEMA /proc — Karajior, B KOTOPOM B BUIE NTOAKATAJIOrOB U (DaiyioB npea-
cTaBjieHa MHGOpPMaLUs X Tabmipl npoueccos. MMs nonkarajiora /proc COB-
magaet ¢ P1D cooTBeTCTBYIOLIEro Npolecca, a COAEPXKUMOE 3TOTO MOIKATAI0-
ra OTpaxkaeT CBOMCTBaA rnpoliecca. Xo3suHom TAKOTo noaKartajgora 6yaeT X03siuH
npouecca (¢ npaBaMH Ha YTEHHWE W MCITOJb30BaHME), IOITOMY 4060l MOJIb30-
BaTeJib CMOXET MOCMOTPETh MH(MOPMALIHIO O cgoux npoueccax. UMeHHo kaTa-
JIOTOM /procC MONb3YeTCS YTHUIINTA DS

[methody®arnor methodyl$ 1ls -1 /proc

dr-xr-x--- 3 methody proc O Cem 22 18:17 4529
dr-xr-x--- 3 shogun proc 0 Cen 22 18:17 4558
dr-xr-x--- 3 methody proc 0 Cem 22 18:17 4589

[methody@localhost methodyl$ ps -af

UID PID PPID C STIME TTY TIME CMD
methody 4529 4523 0 13:41 ttyl 00:00:00 -bash
methody 4590 4529 0 13:42 ttyl 00:00:00 ps -af

IIpnumep 6.6. OrpaHnyeHHe NOCTyNa K NOJHOM TabiuLe MMPOLIECCOB

OxasblBaeTcst, 3aMyuieHO HEMaJIo MPOLIECCOB, B TOM YUCJI€ OOMH — MOJIb-
joBaresieM shogun (PID 4558). OgHako, HECMOTpS Ha Kiiod ”-a” (all), ps
BolIasia Medoauio TOJIBKO CBeeHMs O ero npoteccax: 4529 — 3T0 BXOOHOH
shell, a 4589 — BMAMMO, caM 1s.

* 3aT0 OH MOXET CHauajia MOMEHThb NpaBa A10CTyNa K 3ToMy dailly ¢ noMowsl chmod u+r,
a MOTOM YHTaTh U3 HETO.
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Hpyroe neno — Iypesud. OH, Kak BULHO U3 MpuMepa 6.1, BXOLXT B rpyri-
My proc, Wi€HaM KOTOPOH pa3pelieHO YUTATh M UCITOJIb30BaTh KaXIbli MOJI-
KaTaior /proc:

shogun@localhost ~ $ ps -af
UID PID PPID C STIME TTY TIME CMD
methody 4529 4523 0 13:41 ttyl 00:00:00 -bash
shogun 4558 1828 0 13:41 tty3 00:00:00 -zsh
shogun 4598 4558 0 13:41 tty3 00:00:00 ps -af

IIpumep 6.7. JlocTyn K MosHO#M TabauLe MPOUECCOB: IPYINa proc

TypeBMY, OMBITHBINA MOJb3oBaTeNb Linux, nmpeamouutaer bash «The Z
Shell», zsh. OTcloaa ¥ pa3jiMuMe NpUriallieH1ss B KOMaHIHOM cTpoke. Bo Bcex
shell, KpoMe caMBIX CTapblX, CHMBOJI “~ " O3HayaeT JOMAallHUI KaTalon DTHM
COKpallleHUeM YAOOHO MOJIb30BaThCsl, €CIM TEeKYIUMH KaTajor — He AoMaul-
HHU, a OTTyAa (WM Tyla) HyXHO ckornupoBaTh ¢ain. Ilonyyaercss komaHaa
Harnonobue “cp ~/HyxHBIF_¢aria . " WIW "Cp HYXHbBIL_(dariz~" COOTBET-
CTBEHHO.

KoMaHna ps -a BHIBOAMT MHPOPMALHIO 000 gcex Mpolieccax, 3anyiueH-
HBIX «KHBBIMH» {a He CUCTEMHBIMH) MOJIB30BaTENSIMH *. JIJIs1 MpOCMOTpa Bcex
rpoiieccoB IypeBuY Moib3yeTcsi KOMaHION ps ~efH.

PazpensieMblie KaTtanoru

IIpoaHann3MpoBaB CUCTEMY MpaB JOCTyMNa K KaTaioram B Linux, Medo-
I NpuLIen K BbIBOAY, YTO B Heil MMeeTCsl CyleCTBeHHRBIN Helo4deT. ToT, KTo
HMeeT NIPaBo U3MeHAMb KATaJIOT, MOXET ydarums a060i (aiin OTTYIA, JaXe Ta-
KOM, K KOTOpOMY He MMeeT aoctyra. MopMaibHO BCe NMpaBWIbHO: yIAIeHUE
daiina U3 KaTajora — BCEro JMlb U3MEHEHUE COAepXUMOro KaTaiora. Ecau y
daiina 6b110 60J1bl1lE OTHOTO UMEHH (CYILECTBOBAIO HECKOJIBKO XECTKHX CChi-
A0K Ha 3mom aiin), HuKaKoeo yoarenus OaHHbIX He NPoU3olidem, a ecau cCbiaKa
ObUla nocneaHerd — aitn B caMOM Jeie yaoanurcs. BoT 3To-To, Mo MHEHUIO
Medonus, u niaoxo.

YT1006B1 10KA3aTh HOBUYKY, YTO MTPABO Ha yaajieHHe JII00bIX GaitoB noses-
HO, KTO-TO CO34aJl MpsIMO B OOMalUHEM KaTayiore Medonus daiiia, Hegocrym-
HBII €My, Ja K TOMY Xe C MOJ03PUTEIbHbBIM UMEHEM, COAepXalllUM Mpobet:

[methody@localhost methodyl$ 1s

4TO-TO Mep3koe Documents examples loop script tmp to.sort

* Bosiee TOYHO — 060 BCEX NPOLIECCAX, MMEIOLLMX TIPABO BLIBOAMTb Ha KaKOW-HUOYIb TEPMHHAT,
a 3HAYMT, 3aNyIIEHHBIMU M3 TEPMUHANBHOFO CeaHca.
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{methody@localhost methodyl]$ ls -1 4+«

CrWe—e——== 1 root root 0 Cem 22 22:20 4TO-TO Mep3koe

[{methody@localhost methody]$ rm -i 4*

YmM: yganuMTh 3alpmieHHERt orT 3ammMcu mycro¥i ofwimndt dadin "4TO-TO Mep3koe'? y

ITpumep 6.8. YoaneHue uyxoro ¢aiiia ¢ HeyL1oOHBIM HMEHEM

[TonoapeBas, 4TO OT XyJIMTAHOB BCErO MOXHO OXHIaTh, Medonuii He pe-
uics Habpams UMs ynajasiemoro ¢aiija ¢ KJIaBHaTyphl, a BOCIOJb30BAJICS
wabaoxom U KJIIOUOM “ -1 (interactive) KoMaHabl rm, YTOOBI Ta OXHIAIA HOO-~
meepxcoeHua Nepell TeEM, KakK yaalaTh ouepeaHoii ¢paitn. HecMoTps Ha oTCyTCT-
BME JOCTYIA K camMoMy ¢aiily, yIaJHuTh €ro OKa3ajJloch BOZMOXHO!

[methody®localhost methodyl$ 1s -dl /tmp
drwxrwxrwt 4 root root 1024 Cenm 22 22:30 /tmp
{methody@localhost methodyl$ 1ls -1 /tmp

uroro 4

~rw-r--r-- 1 root root 13 Cex 22 17:49 read.all
~IW-Y====- 1 root methody 23 Cer 22 17:49 read.methody
—“IW=——=e-m 1 methody root 25 Cex 22 22:30 read.Methody
-IW-r----- 1l root wheel 21 Cen 22 17:49 read.wheel

[methody@localhost methody]$ rm ~f /tmp/read.*

YmM: HeBO3MOKHO YmamuMTs '/tmp/read.all': Operation not permitted

YmM: HeBO3MOKHO ygmamurTk '/tmp/read.methody': Operation not permitted
Ym: HeBO3MOXKHO ygmamuTk '/tmp/read.wheel': Operation not permitted
{methody@localhost methodyl$ 1s /tmp

read.all read.methody read.wheel
IIpumep 6.9. Pa6ora c daitnamu B pazneisseMoM KaTajiore

YbenuBLIHCH, YTO /060 JOCTYI B KaTajoT / tmp OTKPHIT gcem, Medoauii
pelInn yIaauTh OTTYAa Bee daiinbl. 3aTes ropaszno 6oJiee XyJauraHckas, 4eM 3a-
sedenue daiina: a BAPYT OHU KOMY-HUOYIb HYXHbBI? YIMBUTENbHO, HO yIaleH
oKazaJics TOMbKO $ail, npuHamiexaiuuii camoMy Mecgonuio...

Heno B ToM, 4yTo Medoauii nporisaen ocobeHHOCTb aTpHOYTOB KaTajsora
/tmp: BMECTO “X” B TPOMKE «UTS ITOCTOPOHHMX» 1S BhIAAA “t“. DTO eute OOUH
aTpHOYT KaTasiora, Ha/IM4ke KOTOPOTO KakK pa3 M 3allpellaeT Moib30BaTeNlo yia-
JSTb OTTYAa (aifiisl, KOTOPBIM OH HE X03sMH. TakuM 00pa3oMm, paBa 3allMCH B
KaTaloT C ApJABIKOM “AdrwXIrwXIrWt rpyrnma Xo3s3uH” W JUIS1 WIEHOB IpyII-
[H, U IS IOCTOPOHHHUX OTPaHHYEHBl HX COOCTBEHHBIMH (aiiaMy, U TOJbKO
X03521H UMEET NPaBO M3MEHSTh CIIMCOK (palinioB B KaTajore, Kak eMy B3IyMaeT-
cq. TakHe KaTajJord Ha3blBaIOTCS pa3iedseMbIMH, [TOTOMY YTO TpeaIHa3HauYEHbI
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Kypc OnepaumoHHas cuctema Linux

OHH, KaK MPaBWJIO, IS coemecmHoil paboThl BCEX MOJIb30BATENEH B CHCTEME, 00-
MeHa UH(OpMalIMed U T. 1.

I'lpu yctaHoBKe aTpubyTa “ t “ 1OCTYN Ha UCMOJIb30BaHHUE LI MOCTOPOH-
HHUX (“t“ B CTPOUYKE aTPUOYTOB CTOUT HA MECTE MOCJAEAHETO “ X" ) HE OTMEHSI-
etcs. [1pocTto oHM TaK penko UCNob3yoTes aApyr 6e3 apyra, 4To 1S BbIBOAUT
HUX B OTHOM U TOM Xe Mecte. ECiiu KOMy-HUOYIb NMPUIET B FOJIOBY OpPraHH30-
BaThb pa3fefsseMblit KaTanor 6e3 N0CTyra MOCTOPOHHUM Ha MCIOJIb30BaHHe, 1s
BbIBEJET HAa MeCTe IeBSATOro aTpubyta He “t”,a “T”:

[methody@localhost methodyl}$ 1ls -1 loop

-rw-r--r-- 1 root root 26 Cerm 22 22:10 loop
[methody@localhost methody]$ chown methody loop
chown: maMeHemwme Bnagensna  loop': Operation not permitted
[methody@localhost methodyl$ cp loop loopt
[methody@localhost methodyl$ 1ls -1 loop*

-rw-r--r-- 1 root root 26 CeH 22 22:10 loop
-rw-r--r~- 1 methody methody 26 Cem 22 22:15 loopt
[methody@localhost methodyl]l$ mv -f loopt loop
[methody@localhost methodyl$ 1ls -1 loop*

-rw-r--r-- 1 methody methody 26 Cer 22 22:15 loop

IIpumep 6.10. YTo MOXHO A€NaTh € 4yXuM (aitioM B CBOEM KaTanore

OkasblBaeTcsl, MeJIKHe MaKOCTH nponosxaiorcd. KTo-To cMeHua daitny
loop X035IMHAa, TaK YTo Tenepb Medoauii MOXET TObKO YMTaTh €ro, HO HE H3-
MEHSTh. YIATUTD 3TOT (a1 — Mpollie MPOCTOro, HO XOUYETCS «BEPHYTh BCe KaK
ObU10»; YyTOOBI MoydUsics Gaiiyl ¢ TeM Xe UMEHEM U TeM Xe colepXaHHeM,
npuHapiexaluii Medoauio, a He root. DTO HECTIOXKHO: YyXOi daii MoXHO
NMepeUMeHOBATh (3TO NEHCTBUE Hal KaTaloroM, a He Haa daiioM), CKOMUpO-
BaTb NepeMMeHOBaHHbI daitn B ¢aiis ¢ uMeHeM cTaporo (I10CTyIl Ha YTeHHe
OTKPBIT) U, HAKOHELl, YIANUTb 4yX0# haiin ¢ rnas gonoit. Koy »-£# (force,
«CUJIKOM») TO3BOJISET YTUIMTE mv JejaTb CBoe Neio, He CIpaliuBasi Imofd-
TBEpXAeHUH. B 4acTHOCTH, yBUIEB, UTO (aiil ¢ UMeHeM, B KOTOpOE HEOOXO-
IMMO MepeUMeHOBBIBATD, CYLIECTBYET, AaXe YYXKOii, naxe HeAOCTYNHbIi Ha 3a-
MHCh, MV MIPECMTOKOHHO YNATUT €ro M BbIMOJIHUT OIEPaLIHIO [TepEUMEHOBAHHUS.

Cynepnonbn3oBartens

Medonuit BO3MYyTHJIES, Y3HAB, UTO KTO-TO MOXET IIPONE/IbIBATL HAO HUM
BCSIKME IUTYKH, KOTOpble caM Medoauit HU Haa KeM [IpOIe/blBATh HE MOXET.
O60CHOBaHHOE MOAO3peHHe Nano Ha [ypeBHua, eTMHCTBEHHOTO aIMUHHCTpAa-
TOpa 3TOH CHCTEMBI, O0J1aNAIOLIETO MPABaMU CYNIEPIOb30BATES.
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CyNepHoJib3oBareib
EavHCTBEHHBIN MOJIb30BaTeb B Linux, Ha KOTOpOro He pacnpocT-
paHSAIOTCS OrpaHUYeHHs npas Aoctyna. MMmeeT HysleBoii uaeHTHOH-
KaTOp HOJIb30BATEIS.

Cynepnosb3oBarenb B Linux — 3T0 gsidenennsiit N0Nb30BaTeb CUCTEMBI,
Ha KOTOPOTO He pacnpocmpansiomcs orpaHudeHus npas goctyna. UID cynep-
TNI0Ib30BaTEIbCKHX MPOLIECCOB paBeH 0: TaK CUCTEMA OTJIMYAET UX OT MpoLlec-
COB IpYTHX NMOJIb30BaTeedl. UMeHHO cyneprnoJib3oBaTe/lb MUMEET BOBMOXHOCTh
NPOM3BOJIbHO U3MEHATDH Bjlalesiblia W Tpynny (aitita. EMy oTKpbIT 10CTYn Ha
YTeHHWE U 3aTUCh K 2:000MY (aiiay CUCTEMBI U JOCTYN Ha YTeHUeE, 3aNUCh U UC-
NoJb30BaHUE K ar06omy kamanoey. HakoHell, cynepnoJib30BaTeIbCKUil Mpo-
liecC MOXeT Ha BpeMsl CMEHUTD ceoii coocmeennsili UID ¢ Hynesoro Ha so60it
1pyroii. UMeHHo Tak u noctynaeT nporpamMma login, Koraa, npoBseas npotie-
Iypy MIeHTHdUKALUKM TONb30BaTesisl, 3aMycKaeT CTAPTOBblii KOMaHIHBIH HMH-
TEPIPETATOP.

Cpenu ydyeTHbIx 3anuceid Linux Bcerma ecTh 3alUCh MO MMEHHM root
(«kopeHb»*), COOTBETCTBYIOLIAs HYJIeBOMY HIEHTH(PHKATOPY, MOSTOMY BMECTO
«CYMeprnoJib30BaTelib» YACTO TOBOPAT «root». MHOXeCTBO CUCTEMHBIX (hailioB
IpUHAIJIEXaT root, MHOXeCTBO (aiioB TOJbKO €My IOCTYMHBI Ha YTeHHUE
Wi 3anuce. [1apons 3Toi yueTHOM 3aNMUCH — OAHA U3 CaMbIX OOJIBIIIMX Aparo-
IIEHHOCTEN cUCTEMbl. UMEHHO ¢ €€ MOMOIIbIO CUCTEMHbIE aAIMHUHUCTPATOPbI
BBITIOJTHAIOT CaMYI0 OTBETCTBEHHYIO padoTty. CBOHCTBO root UMETh IOCTYI KO
8cemM pecypcaM CHMCTeMbI HaKJIaAbIBAE€T OYeHb BLICOKME TpeGOBaHUS Ha venoee-
Ka, 3HalolIero napob root. Cynepnosb3oBatesib MOXET BCE — B TOM YUCIIE U
BCE MOJIOMaTh, MOITOMY A0V pabomy CTOMT BeCTH C NpaBaMH OOBIYHOTO
TN0JIb30BaTeJIsA, a K MpaBaM root NMpuberaTh TOJAbKO MO HEOOXOAMMOCTH.

CyniecTByeT ABa pa3UyHbIX ciocoba Moay4yuThb NpaBa Cynepriosb3oBaTe-
Js. [TepBbIit — 3TO 3apesucmpuposamocs 6 cucmeme MOA STUM UMEHEM, BBECTH
Napoiib U MOJIYYUTh CTapTOBYIO 000710uUKY, MMetolyio Hyieso# UID. Dt1o — ca-
MBI/l HeMpaBWJIbHLIA CMOCO0, MOJb30BaTbCS KOTOPbLIM CTOMT, TOJBLKO €CJIH
HeJb3s1 MPUMEHUTD Jpyrue. UTo B 3TOM cilyyae BbIOAcT KoMaHma last? Yrto
TOTA-TO C TAKOM-TO KOHCOJIM B CUCTEMY BOIIIE] Heu3gecmuo Kmo ¢ TpaBaMu
cynepnoav3oeamenss U UTO-TO TaM Takoe desan. C TOYKH 3peHUs] CUCTEMHOTO
AIMUHHUCTPATOPa, 3TO OY€Hb MOA03PUTENBHOE COOBITHE, 0OCOOEHHO €CIIH CaM
OH B 3TO BpeMsl K yKa3aHHOM KOHCOJIM He NMoaXoauI... CaMu aiIMUHHUCTPaTOPhI
Takoro crocoba Uu3beraror.

Btopoii crnoco® —Bocnoib30BaThCs ceLManbHON yTuInTol su (shell of
user), KOTopasi O3BOJISAET BLIMOJHUTL OIHY WJIH HECKOJIBKO KOMaH[ OT JIMLa
Ipyroro noJjb3oBarensi. 1o yMonyaHHI0 3Ta yTUIMTA BBITIOJHSAET KOMaHay sh
OTJIMLIA MTOJIb30BATeJIsl YOOt , TO €CTh 3aMyCKaeT KOMaHAHbBIA MHTEPIIPETATOP C

* BMecTo noanoro HMeHH TaKOMY MOJIb30BATE/I0 YaCTO NHIUYT «root of all evils.
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HyneBbiM UID. Otnnyune ot npeabiayiiero cnocoda — B TOM, UTO BCEraa U3Be-
CTHO, KMO UMEHHO 3alyCKall su, a 3HaYMT, SICHO, C KOTr0O CIpallMBaTh 3a MO-
caencTBUsi. B Hekoropbix ciyvasix yooOHee MCIONb30BaTh HE Su, a YTHIUTY
sudo, KOTopas MO3BOJISIET BBIMOJHATh MOAbKO 3aparee 300aHHble KOMaHIbI.

NMNoameHa naeHTudpukarTopa

YTUNNUTBL su U sudo UMEIOT HEKOTOPYIO CTPAHHOCTh, OOBSICHUThL KOTO-
pyio Medonnii moka He B COCTOSIHUM. DTa Xe CTPAaHHOCTb PpaclpoCTpaHseTcsl
M Ha 1aBHO MU3BECTHYIO MPOrpaMMy passwd, KOTOpasi MO3BOJISIET PeAaKTUPO-
BaTh COOCTBEHHYIO YUETHYIO 3alHCh. 3amycKaeMblil mpouecc xHacaedyem UID ot
POIUTENBCKOTO, MO3TOMY eci 3ToT UID — He HyJleBO#i, OH He B COCTOSIHMH
nomensms ero. Torama Kaxk e su 3alyckaet [LTsi 00bIYHOIO MOJ1b30BaTe1s cynep-
nonvzosamenvckuii shell? Kak passwd noayvyaer 4oCTyn K XpaHWIHILY 8cex
yuyeTHBIX 3anuceit? JIoJKeH CyllIeCTBOBAaTh MEXaHU3M, TTO3BOJISIIOLLNI MIONb30-
BaTe/l0 3aMycKaTh MPOLECCH ¢ MAEHTH(MHUKATOPAMHU 0pyeoeo TOJb30BaTEIs,
MpHYEM MEXaHU3M CTPOro KOHTPOJMPYEMBbIi, HHAUe C €ro MOMOLIbI MOXKHO
HATBOPUTbL HEMaJio Oer.

B Linux 3ToT MexaHM3M Ha3blBaeTCs MOAMEHOI niaeATH(hHKATOPA U YCTPO-
€H o4eHb npocTo. [1potiecc MoxeT cMeHUTH cBoil UID, ecim 3anycTUT BMecTo
cebs1 mpH MOMOILM exec () dpyeyro IPorpaMMy U3 (daiijia, MMEILLETO Creln-
anbHbId aTpuOyT SetUID*. B atoM ciyuae UID nporiecca cTAHOBUTCS] paBHBIM
UID ¢aiiaa, 13 KOTOpOro rnporpaMma 0Obia 3amnyllieHa:

[foreigner@somewhere foreigner]$ 1ls -1 /usr/bin/passwd /bin/su
-rwe--X--X 1 root root 19400 ®es 9 2004 /bin/su

-rwg--x--x 1 root root 5704 sue 18 2004 /usr/bin/passwd
[foreigner@somewhere foreignerl$ 1ls -1 /etc/shadow

-r-------- 1 root root 5665 Cen 10 02:08 /etc/shadow
Ilpumep 6.11. Ob6bIyHAS MporpaMMa passwd, UcTionb3ylolllas SetUID

Kak u B ciyyae c t-aTpuOyTOM, 1S BBIBOAUT OYKBY “s*” émecmo OyKBbI
“X" B TPOMKE «ILIs1 XO31MHa». TOYHO TaK Xe, €CJIM COOTBETCTBYIOILIETO X-aTpH-
OyTa HeT (uTo ObIBaeT pedKo), 1 s BbIBedeT “S” BMecTo “s”. Bo MHOrux mMc-
TpubyTHUBax Linux U /bin/su, U /usr/bin/passwd UMEIOT YCTAaHOBJEH-
Hblit SetUID ¥ npyHamLIexaT nojab30BaTeN0 root, YTO U MO3BOJIAET su 3amy-
CKaTb MPOLIECCHI C MpaBaMM 3TOTO MO0Jb30BaTeNs (a 3HAYHUT, M JII0OOro apyro-
ro), a passwd — MooudHLUMPOBaTh ¢aiin /et c/shadow, coaepxalllMii B Ta-

* CTporo robops, Mpu 3TOM MEHSIETCA HE COOCTBEHHO MASHTH(UMKATOP MOJMb30OBATENS, A T. H. HC-
NOJHMTENbHBIH HAeHTH(DHKAaTOP Noab3oBaTed, EUID; 3To HyXHO IS Toro, 4Tobbl 3HaTh, KTO Ha
CAMOM Jene 3aryCTH MporpaMMy.
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KMX CMCTEMaXx CBeldeHUs1 000 gcex y4eTHBIX 3amucsix. Kak nipaBuio, ¢aiuibl ¢
atpudytoM SetUID nocTynHbl 0ObIYHBIM MOJIb30BATENSIM TOJbKO Ha BbIMTOJIHE-
HHe, YTOObI He TIPOBOLIMPOBATH MOJIb30BaTeNei paccMaTpUBaTh COAEPKUMOE
3THX (HaiiIoB M UCCAEIOBATb UX HEeOKYMeHmMUposaHHbie 803MoxcHocmu. Benb
eC1d OOHapYXHUTCsI Coco0 3aCTaBUTD, NOMYCTUM, MPOrpaMMy passwd 6bnoa-
Humb NIO0YI0 APYTYI0 MPOTpaMMy, TO Bce MpoOieMbl ¢ 3alMTOR CHCTEMBI OT
B3I0Ma OYAYT pa3oM PELIEHBI — HET 3aLUTHI, HET U NMpOOJIeMBbl.

Onnako Medoauit pabotaeT ¢ Takoit cMCTeMOH, roe /usr/bin/pass-~
wd BooOlLe He umeeT aTpubyTa SetUID. 3ato 3Tta mporpaMma npUHaLIeXUT
epynne shadow M uUMeeT Opyroit atpudyt, SetGID, Tak uTo npH ee 3amycke
npoliecc nojay4yaeT MISHTU(HUKATOp TPyIrnbl shadow. YTWINTA 1S BBIBOOUT
SetGID B BuIe “s” BMECTO “X” BO BTOPOM TpOiiKe aTpUOYTOB («WUisl TPYII~
nbi»). 3aMeyaHust KacaTeJIbHO “s”, “S* U “x" meucTBUTenbHbl Wit SetGID
TaK xe, Kak 1 wist SetUID:

[root@localhost rootl# 1ls -1 /usr/bin/passwd
~rwx--8--Xx 1 root shadow 5704 Jan 18 2004 /usr/bin/passwd
[root@localhost rootl# ls -al /etc/tcb/methody

total 3

drwx--s--- 2 methody auth 1024 Sep 22 12:58 .
drwx--x--- 55 root shadow 1024 Sep 22 18:41 ..
“TW-r-~--=- 1 methody auth 81 Sep 22 12:58 shadow
“TW----—-=-~ 1 methody auth 0 Sep 12 13:58 shadow-

B 1 methody auth 0 Sep 12 13:58 shadow.lock

Ipumep 6.12. He noaBepxeHHasi B3JIOMY NMporpaMMa passwd, UCIMOJb-
3ylomasi SetGID

Karasior /et c/tcb B 3TOi cUCTeMe COIEPXKMT NMOAKATANIOIH, COOTBETCT-
BYIOLlIME BXOOHBIM MMEHAM Bcex ee Mojb3oBaTeneil. B kaxnoM moakatajnore
XpaHHUTCSI, B UMCJIe TIpOYEro, cobcmeaennyiil Gaitl shadow COOTBETCTBYIOLIETO
nonb3oBatessi. JlocTymn K kKaranory /etc/tcb Ha ucnoav3zosanue (a, cnefiopa-
TeIbHO, M KO BCEM €ro MoJKaTajJoraM) MUMEIOT, KPOMe root, TOJAbKO YIEeHBI
rpynmbl shadow. Jloctyn Ha 3anuce K Katanory /etc/tcb/methody u K
pailly /etc/tcb/methody/shadow HMMeeT TOJAbKO MOJb30BaTENb
methody. 3HaUMT, YTOOBI USMEHUTD YTO-TUGO B 3TOM (haiisie, npolecc 0bs3aH
uMeTb UID methody u GID shadow (uiu Hynepoit UID, koHeuHo). UMeHHO
TaKOH MpoLiecc 3anyckaercsi U3 /usr/bin/passwd: oH Hacaeayet UID y ko-
MaHAHOTrO UHTeprnpeTaTtopa U nojayyaet GID shadow u3-3a atpubyra SetGID.
BrixoauT, yTo Jaxe HaiAsi B MporpaMMe passwd OIIMOKU M 3aCTaBUB ee JIe-
JiaTb YTO YTOTHO, 3TOYMBILLIEHHUK BCETO TOJIBKO U CMOXET, YTO... OTPeNaKTH-
POBAaTb COOCMEEHHYI0 YHETHYIO 3aTIUCh!
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OkasbiBaercs, arpubyT SetGID MoxHo npHcBaHBaTh Katanoram. B no-
cJleHEM MpUMepe Karajor /etc/tcb/methody umen SetGID, nosromy Bee
co3naBaeMbie B HeM ¢aiiibl noayvator GID, pasHbiii GID camoro karanora —
auth. Hcnosnbsyercs 310 pa3HOOOpPa3HBIMHU IpOLIECCAMH MIEHTHOHUKALIMH,
KOTOphIe, He OynyuM CYyNepIrioyib30BaTeIbCKUMU, HO BXONS B IPYMIly auth U
shadow, MOIyT IpodyecTb MH(popMalLMio U3 ¢dainoB /etc/tcb/Bxon-
Hoe_nmsi/ shadow.

BriosiHe 04eBHMIHO, 4YTO TOAMEHA WAEHTH(HKATOpPa PAacIpOCTPaHAETCS
Ha npocpammbl, HO He paboTaeT 1A cyeHapues. B camoMm nene, Mpu UcnosHe-
HMH CLIEHApHs npoyecc 3allyCKaeTCsl He 3 HEro, a M3 NPOorpaMMbl-HHTEpIpe-
taTopa. @aiin co clieHapHeM MepeaaeTcs BCero JIMIIb KaK rmapaMeTp KOMaHII-
HOJ CTPOKH, U MoJaBJjisiollee GONBIIMHCTBO HHTEPIPETATOPOB IIPOCTO HE 00-
pallialoT BHMMaHUSA Ha aTpuOyThI 3Toro ¢aitna. MHrepriperatop Haciemyer
UID y poauTenbcKoro mpolecca, Tak 4To ecJId oH M o0HapyxuT SetUID y cue-
Hapusl, NOAeJaTb OH BCe PABHO HUYETO HE CMOXET.

BocbMepuyHoe npeacTasfienve atpubyros

Bce nBeHannaTh arpMOyTOB MOXHO MPENCTABUTEL B BUEe OUTOB TBOMYHO-
ro YucJjia, paBHBIX 1, eciu aTpubyT yctaHOBJIEH, U 0, eciid HeT. [lopsimok 6uToB
B uMciie creayiomiMi: sUlsGltlrUIwU|xUIrGIwG]| | xG|rO|wO|x0, rie
sU — 310 SetUID, sG — 3r0 SetGID, t — 370 t-arpubyT, MOcIe Yero cieayoT
TPU TPOMKHM aTPHOYTOB IOCTYIIA. ITHM (OPMATOM MOXHO MOJIb30BAThECS B KO-
MaHae chmod BMECTO KOHCTPYKUMUH ¥ pOIM=BuON_OOCTyIIa” , Ipu4eM 4uc-
JIO HaJI0 3aNUCBIBATh B 80CbMepuyHol cucmeme cuucaerus. Tak, aTpuOyThI Kara-
Jiora /tmp Oynyr paBHbl 1777, arpubyTbl /bin/su — 4711, arpubyTsl
/bin/ls — 755U T 4.

TeM xe NOOMTOBLIM MpeNCTaBIeHHEM aTpUOYTOB PEryJIMpYIOTCS U Ipasa
IOCTyNa IO YMOJIYaHHUIO TIpU co30anuu GaiiioB U Karanoros. [emnaercs 3to ¢
MMOMOIIBIO KOMaHAbI umask. EAMHCTBEHHBIH MapaMeTp umask — BOCbMEpHY-
HOE 4YMCJIo, 3ajalolliee aTpUOYThbl, KOTOpPhIE He HAOO YCTAHABJIMBATL HOBOMY
daiiny wiM karanory. Tak, umask 0 NpUBeneT K TOMY, 4To (ailibl 6yayT co-
3JaBaTbCSl ¢ aTpHOYTAMM “rw-rw-rw-", a KaTaJloTH — “YWXIrwWXrwx”,
KomaHga umask 022 ybupaer U3 aTpMOYTOB 10 YMOJIYAHMIO NpaBa JI0OCTYyNa
Ha 3allMcCh U1 BCeX, KpOME X03sMHa (Moyyaercsl “Yw-r--r--" M “rwxr-
Xr-x" COOTBETCTBEHHO), a ¢ umask 077 HoBble Gaibl U KATANOTH CTaHO-
BATCSI MOJIHOCTBLIO HEAOCTYNMHBI (“rw--——---- “ M "YWX-—-—--— “)* BCeM,
KpPOME MX XO35IeB.

* l'lapame'rp KOMaHabl umask O0JXeH 0643aTeibHO HAYMHATLCA HA 0, KAaK 3TO MPHHATO Mg
BOCbMEPHYHDbIX YHCEN B A3bIKE Cu.
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JNlexuma 7. PaboTta ¢ TeKCTOBbIMU JaHHbIMU

B Linux oyeHb MHOTHE 33Ja4YH HCIIOJIb30BAHHA H AIMMHHCTPHPOBAHHSA CHC-
TeMbl CBOJATCA K 00pa0dOTKE TEKCTOBBIX JAHHbIX. B JeKIHMH OMHCAHBI CIIOCOOHI
spdexTHBHOIH 00pabOTKH TEKCTA NPH HOMOUIM HHTeP(eiica KOMAH/THOH CTPOKH H
Ha0opa CTAHIAPTHBIX YTHIHT. BBOAATCA NOHATHA CTAHIAPTHOTO BBOJA/BBIBOJA,
Konseiiepa. Ilocaaeauuit pasaen nocpaimeH pa3dopy THNHYHBIX 327124, BO3HHKAI0-
KX B X0/€ PabOThI ¢ CHCTEMO#, H HX pellicHHs NPH NOMOIIH CTAHIAPTHBHIX YTH-
JHT, 00beMHEHHBIX B KOHBekiepe.

KinwyeBnie ¢10Ba: BBOI, BbIBOI, AECKPHUIITOP AUATHOCTUYECKUX CO0OIIEe-
HUH, TUATHOCTHYECKOE COOOIIEHHUE, HHTEPIIPETATOp KOMAaHIHOH CTpo-
KM, KaHaJl, KOHBeHep, KOH(MUTYPALMOHHBIN (aiisl, OKpYXKEHHE, ITapaMe-
TPUYECKUHA KIIIOY, 1T0JIe, pa3aeIUTeNb, PETYJIIPHOE BhIpaXeHHe, CHMBOJ,
CTaHIAPTHBIN BBOI, CTAHAAPTHBII BHIBOA, CTAHAAPTHHINA BHIBOA OIIHOOK,
CTapTOBLIH KOMAaHAHBIA HHTepIpeTaTop, CLUEHApHil, TepMUHAJ, yIIpaB-
JISI0ILAs TTOC/Ie0BATENbHOCTD, (alI-abIpKa, PUIETD.

Bsona u BeiBOA,

Jli06as1 mporpaMma — 310 aBTOMAT, peAHAa3HAYEHHBIH 1t 00paboTKU JarHbIx:
noayyas Ha BxoJe OOHY MH(OPMALIMIO, OHH B pe3yikTaTe paboThl BHLAAIOT APYTYIO.
XoTs BXoAAILAsl U/WIH BhIXonsasi MUHGopMAaLs MoXeT ObITh MU HYJIEBOIA, T. €. 1o-
TPOCTy OTCYTCTBOBaTh, Te HaHHBIE, KOTOPHIE MIEPENaloTCs NporpaMme IJ1st odopaboT-
K# — 3TO €€ BBO/, TO, YTO OHA BBIIAET B pe3yJibTate paboThl — BuiBoA. OpraHU3aLys
BBOZA M BBIBOJA [UIsl KAXKIOM ITPOrpaMMBI — 3TO 3a1a4a OMepaliiOHHOH CHCTEMBI.

Kaxnas nmporpaMMa paboTaeT ¢ JaHHBIMM OTpEeAeJIEHHOTO THIIA: TEKCTO-
BBIMH, FpapMYECKUMH, 3BYKOBBIMH U T. I1. Kak, HaBepHOE, yXe CTaJIo NOHITHO
M3 IpedbLOYIIMX JEKIIHi, OCHOBHOM HHTepdeC YIpaBieHHs CHCTEMOM B Linux
— 3TO TepMHHAN, KOTOPBIA NpeaHa3HaYeH WIS Ilepeaayd TeKCToBoW HH(popMa-
LMY OT TOJIB30BAaTENSI CUCTEME H 00paTHO (CM. JieKUMIO 2). IToCKONBKY BBECTH €
TepMHMHAJIA M BHIBECTH Ha TEPMHUHAI MOXHO TOJIbKO TEKCTOBYIO HH(pOPMALIHIO,
TO BBOA M BBLIBOI IPOrpaMM, CBSI3aHHBIX ¢ TEPMUHANOM*, TOoXe HOJLKEH OBITh
TekCcTOBBIM. OIHaKO HEOGXOIUMOCTH OTIEPHPOBATh C TEKCTOBBIMHM JaHHBIMH He
OrpaHUYMBAET BO3MOXHOCTH YIIPABJIEHUs CHCTEMOI, a, HA00OPOT, pacHIMpsiET
nx. YesoBek MOXeET npouumams BBIBOJ JIIO00H MporpaMMel M pa3odpaThcs, 4TO
NPOUCXOIUT B CUCTEME, a Pa3Hble MPOrPaMMbI OKa3bIBAlOTCSI COBMECTHMBIMH
MeXny coOo#, MOCKONBKY UCTIONB3YIOT OOWH U TOT XK€ BUI NIPEACTABICHNS 1aH-
HbIX — TEKCTOBBIH. Bo3aMoXHOCTSIM, KOTopble naeT Linux npy pabote ¢ JaHHBI-
MH B TEKCTOBO¥ (hOpMe, U MOCBsiIieHa JaHHAas JIEKLHsI.

* T. e. B nepBYIO OYepeab KOMaHAHOI 060JIOUKH U €€ NPOLECCOB-NOTOMKOB (CM. JIEKLMIO 5).
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«TeKCTOBOCTBb» JaHHBIX — BCEro JHUIL do2osopeHHocms 06 UX dopMarte.
HuKTO He MellaeT BHIBOAUTL Ha 3KpaH HETEKCTOBBIM (aiii, 0AHAKO MOJib3bl B
3TOM Oyzner Masio. Bo-nepBhIX, pa3 yx (ai conepXUT He TEKCT, TO He TIpeIIo-
Jlaraercsi, 4TO 4YeJIOBEK CMOXET YTO-JIMOO TIOHSITh U3 ero colepXuMoro. Bo-
BTODBIX, €CJIU B HETEKCTOBBIX NAHHBIX, BbIBOAMMbBIX Ha TEPMUHAN, CAYHAUHO
BCTPETUTCS YNPABJIAOIIASA NOCIEAOBATEIbHOCTh, TECPMUHA €€ BBINMOJHUT. Ha-
NpUMep, ecid B CKOMINWJIMPOBAHHOW TMpOTrpaMMe 3allMcaHO YMCIIO
1528515121, OHO NpeACTaBJIEHO B BUAE YeTbIpex 0alTOB: 27, 91, 49 U 74.
COOTBETCTBYIOLLHUI MM meKcm COCTOUT U3 YeTbipeX cuMBosioB ASCII: “esc”,
“[7, 71" 4 “J", M IPU BbIBOE (hailyia Ha BUPTYaATbHYIO KOHCOJb Linux B 3TOM
MeCTe BBITTOJIHUTCA OYMUCTKA 3KpaHa, Tak Kak “~ { {1J” — MMEHHO Takas yn-
paBJIsIIoNIasl MOC/IEA0BATEIbHOCTD VISl BUPTYaJIbHOK KOHCcoNK. He Bce ympas-
JISIIOLME MTOCNEeI0BATEIbHOCTH CTOJIb 6€300UIHBI, TO3TOMY HCIONb30BaTh He-
TEKCTOBBIE JAHHbIC B KaUeCTBE TEKCTOB HE PEKOMEHAYETCSI.

Yro xe fenaTh, €CIM COAEPXUMOE HETEKCTOBOrO (haiiia Bce-TakKM XeJa-
TEJILHO npocmompems (TO €CTh TIPEBPATUTL B mexcm)? MOXHO BOCIOJIb30BaTh-
cs1 nporpaMMoii hexdump, KOTOpast BBIAAET cOAEepXHUMoe ¢aiiia B BUJE LIECT-
HaauatepuyHbiXx ASCII-Kon0B, WK strings, MOKa3blBaloLIEH TOJILKO Te Ya-
CTHU (haiia, KOTOpBIE Mo2ym ObITh NPENCTaBAEHBI B BUAE TEKCTA:

[methody@localhost methody]$ hexdump -C /bin/cat | less

00000000 7f 45 4c 46 01 01 01 00 00 00 00 00 00 00 00 00 |.ELF............
00000010 02 00 03 00 01 00 00 00 90 8b 04 08 34 00 00 00 [............ d4...
00000020 e0 3a 00 00 00 00 00 00 34 00 20 00 07 00 28 00 IW:...... 4. ... (.

00000100 00 00 00 00 00 00 00 00 00 00 00 00 06 00 00 00 |........onvvuvnn

00000110 04 00 00 00 2f 6¢c 69 62 2f 6c 64 24 6c 69 6e 75 |[..../lib/1d-linul
00000120 78 2e 73 6f 2e 32 00 00 04 00 00 00 10 00 00 00 [x.80.2.......... |
00000130 01 00 00 00 47 4e 55 00 00 00 00 00 02 00 00 00 |....GNU.........

[methody@localhost methody]$ strings /bin/cat | less
/1ib/1d-1linux.s0.2

_Jv_RegisterClasses

__gmon_start__

libc.so.6

stdout

[methody@localhost methodyl$ strings -n3 /bin/cat | less
/1ib/1d-1linux.g0.2

GNU

_Jv_ReglisterClasses

__gmon_start___
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libc.so.6

stdout

ITpumep 7.1. Ucnonb3oBaHue hexdump U strings

B npumepe Medonuii, 3Hasa 3apaHee, 4TO TeKCTa OyAeT BbIIAHO MHOTO,
BOCTIO/Ib30BAJICSI KOHBEHEPOM “ | less”, ONUCaHHBIM B pasnene «KoHBeliep».
C xmoyoM “-C” yTuiuTa hexdump BBIBOAMT B MPaBOi CTOPOHE 3KpaHa TEKC-
TOBOE NMpeACTaBAeHHe JaHHBIX, 3aMEHsIST HEMe4YaTHbIE CUMBOJIBI TOUKAMHU (UTO-
bl Cpey BbIBOJUMOTO TEKCTA HE BCTPETUIIOCH YITPaBISIOLLIEH MOC/e0BaTe b-
HOCcTH). Medoauii 3aMeTHII, YTO strings «He Hallia» B (aiyie /bin/cat
ABHO TEKCTOBBIX MOACTPOK “ELF” M “GNU”: nepBas U3 HUX — BOOOIIE He
TEKCT (Mepe] Hel CTOUT HeledyaTHbIM CUMBOJ ¢ KOIOM 7 £, a 1nocjie — CUMBOJ
CKOIOM 1), a BTOpasi — CJIMILKOM KOPOTKasi, XOTb M OTpaHM4YeHa CUMBOJIAMH C
KomoM O, KaK 3TO M T10JlaraeTcsi CTpOKe B CKOMIMMJIMPOBAHHOM MporpaMmme.
HauMeHb1uast JUTMHA CTPOKM NepeaaeTcsl strings KIYOM “-n”.

MepeHanpaBneHune BBOAA U BbiBOAA

J1y1s1 Toro 4ToORI 3anMcaTh JaHHBIE B ¢hails WIK NMPOYNTATh UX OTTYIA, MpPOo-
ueccy HeoOXOOUMO CHavaila omkpbimb 3TOT (ain (pU OTKPHITUM Ha 3alllCh,
BO3MOXHO, MPUIETCS NIpEeABapUTENIbHO co3aaTh ero). [Ipu 3ToM npouecc nojuy-
YaeT JeCKpHITop (OIH1careiib) OTKPBITOTO (haiiia — YHUKaIbHOE U1l 3TOTrO Npo-
ecca YMUCJI0, KOTopoe OH M OyIeT MCIOoMb30BaTh BO BCeX OMNEpaLMsIX 3allMcH.
[lepBoIit OTKPHITHINA (At NOJYYUT AeCKpUNTOp O, BTOpOi — 1 M Tak dajee. 3a-
KOHYMB padoTy ¢ dailyioM, IPOLIECC 3aKpbisaem eT0, TIPA 3TOM JIECKPUIITOP OCBO-
boxmaeTcs U MOXKET OBITh MCIOJB30BaH NMOBTOPHO. Ec/iu npoliecc 3aBepiuaercs,
He 3aKpbiB (aiiJibl, 33 HETO 3TO AenaeT cucteMa. CTporo roBopsi, TOJABKO B Orlepa-
LMK OTKPBITHS JECKPHUITOpa YKA3bIBAeTCsl, KAKOH HMeHHO (aiin byaer 3aneiicT-
BoBaH. B KauecTBe «aiiia» UCTIONB3YIOTCS M OOBIUHBIE (haiiiibl, U (aiIbl-IBIPKH
(yalle Bcero — TepMMHaJbl), U KaHAJbI, ONMCAHHBIE B pa3nene «KoHBeiiep».
JanpHeM1lWe oTiepalluM — YT€HHUeE, 3alUCh U 3aKPbITHE — padoTaloT ¢ JIeCKPHI-
TOPOM, KaK C HOMOKOM OarHbiX, a KyJla UMEHHO BelIET 3TOT MOTOK, HEBAXHO.

Kaxnptit npouecc Linux rnonaydaer npu crapre mpu «haitia», OTKPBIThIX
s Hero cucTeMoi. TTepBblf M3 HUX (T1eCKpUNTOpP O) OTKDBIT HA YmeHue, 3TO
CTAHZAPTHBIA BBOA TIpoliecca. UMeHHO co cTaHAapTHBIM BBOIOM pabOTalOT BCe
OnepallM¥ UTeHHs, €C/IM B HUX He yKa3zaH aeckpuntop ¢aina. Bropoit (mec-
KPUNTOp 1) — OTKPBIT HA 3aAuch, 3TO CTAHAAPTHBIH BbIBOA Npouecca. C HUM
paboTaloT BCe ONepaliiy 3aMUCH, eClIA JeCKPUNTOD (haiisia He yKa3aH B HUX B~
Ho. HakoHel, TpeTHil MOTOK NaHHBIX (IeCKPUNTOp 2) NpelHa3HayaeTcs A
BbIBOJA AMATHOCTHYECKHX COOOLIEHHI, OH Ha3bIBa€TCS CTAHAAPTHBLIH BLIBOI
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omu60K. [10CKONBKY 3TH TpH AECKPUITTOPA YXXE OTKPBITHI K MOMEHTY 3amycka
npolecca, NepBbIi (hailsl, OTKPHITHIA camum NMpoLIeCCOM, OYIET, CKOpee BCETO,
MMETDb JECKPUITOD 3.

JECKPHIITOP
OnucaTtesib MOTOKA AaHHBIX, OTKPBITOTO NMpoueccoM. leckpunropsbl
HyMepyloTcsi, HauuHas ¢ 0. [Ipu OTKpBITHM HOBOTO NMOTOKA JaHHBIX
€ro AECKpUNITOp NMOJIyyaeT HAUMEHBIHi U3 HEHCIIONb3YEMBIX B 3TOT
MOMEHT HOMepoB. TpH 3apaHee OTKPBITHIX AECKpMNTOpa — CTaH-
JapTHblii BBOA (0), CTAHNAPTHLIA BbIBOA (1) M CTAHIAPTHLIH BBHIBOJ
OWIHOOK (2) — BBIIAIOTCS MIPH 3aIlyCcKe.

MexaHn3M KONUPOBaHHS OKPYXKeHHs, OTTMCAHHBIN B IeKUWHU 5, noapasy-
MEBAET, B YUCJIE NIPOYETO, KOMMPOBAHHE BCEX OTKPBITHIX AECKPUITOPOB POIU-
TeNILCKOTO TMpoliecca AouepHeMy. B pe3ysibTaTe ¥ pOAMTENbCKUI, U JOYEepHHI
MPOLIECC UMEIOT MO OAMHAKOBbIMH IECKPUITTOPAMH OJTHM M Te Xe MOTOKH JaH-
Hbix. Koraa 3anyckaercss cTapToBblii KOMaHIHbIA HHTEpIPeTaTop, Bce TPH 3apa-
Hee OTKPBITHIX JECKPUTITOPA CBSI3aHbl Y HETO C mepmutaiom (TOUHee, C COOTBET-
CTBYIOILMM (bailIoM-IbIpKO#A THMA tty): MOJb30BaTENb BBOAMT KOMAHIBI C
KJIaBUATYpHl M BUAMT COOOILIEHHS Ha 3KpaHe. ClleqoBaTeIbHO, T106ast KOMaHa,
3anyckaeMasi 3 KOMaHIHO#H 000JI0UKH, OyIeT BLIBOAUTH Ha TOT XXe TEpMHHAJ,
a mobast KOMaHa, 3anyllieHHas uHmepakmuero (He B GoHe) — BBOAUTD OTTYAA.

CraHpapTHbIM BbiBOA,

Medomuil yxe CTaJKHBaJICS C TEM, UTO HEKOTOPbIE NMPOrpaMMBl YMEIOT
BBIBOAMTL He TOJIBKO Ha TEpMHHaJ, HO U B ¢daitn. Hanpumep, info npu yka-
3aHWY NAPAMETPHYECKOrO KJIIYA “ -0” ¢ UMEHEM (aiiia BHIBEIET TEKCT PYKO-
BOJCTBa B (paiiji, BMECTO TOro, YToObl OTOOpaXaTh ero Ha MOHUTOpe. [laxe ec-
JI1 pa3paboTYMKaMH IIpOTpaMMBI HE NMpEedycMOTPEH Takoil kiou, Medoauio
MU3BECTEH U IPYroi crocob COXpaHUTh BBIBOJ POrpaMMBI B (aitie BMECTO TO-
ro, 4ToObl BHIBOJWUTL €r0 Ha MOHUTOP: MOCTABUTh 3HAK “>" W yKa3aTh IOCJE
Hero uM4 ¢aina. TakuM obpazom Medoauii yxxe co3gaBajl KOpPOTKHE TEKCTO-
Bble (haiisIbl (CLIeHApHK) MPU MOMOILUM YTHIIUMTHI cat (CM. JIEKIHIO 5):

{methody@localhost methodyl$ cat > textfile

970 dain Ana OpUMepoB.

AD

[methody@localhost methodyl]$ 1s -1 textfile

-rw-r--r-- 1 methody methody 23 Hoa 15 16:06 textfile

IIpumep 7.2. [lepeHanpasiieHUe CTaHAAPTHOTO BBIBOAA B (haiin
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OT HCcnonb30BaHUS CUMBONA “>” BO3MOXHOCTH CaMOM YTWIIHTHI cat,
KOHEYHO, He paclIMpUIKCh. boJiee Toro, cat B 3TOM NpUMepe He MoJIyypsia oT
KOMAaHAHOM 000/10YKH HUKAKHUX NTapaMETPOB: HU 3HAKa “ >“, HU NOCJIeayoule-
ro UMeHH ¢aiina. B sToM cnydae cat pabortana Kak 0ObIUHO, He 3Has (M Haxe
He HHTepecyschb!), Kyaa nomnaayT BbIBeIeHHbIE JaHHbIE: HA 3KpaH MOHHUTOPA, B
¢aitn unm Kyga-Hubyab eule. BMecto Toro, yToOB caMoil obecrieuuBaTh 10-
CTaBKY BLIBOJA JO KOHEUHOro aapecara (byab To YesioBeK WM ¢aiin), cat or-
NpaBJIsieT Bce JaHHBIE HA CTAHAAPTHBIA BBIBOJ (COKpallleHHO — stdout).

IMoaMeHa cTaHaapTHOIO BbIBOJA — 3aaya KOMaHAHOMU 060osioukH (shell).
B nanHoM nipuMepe shell co3paeT nycToi ¢aiia, MM KOTOPOTo yKa3aHo Mocie
3Haka “>", U JeCKpPUNTOP 3TOro daitna nepegaercs rnporpaMMe cat Mnoa HO-
MepoM 1 (cTaHAApTHbIH BbIBOA). [le1aeTcsl 3TO OUe€Hb MpocTo. B tekuuu 5 6b1-
JI0 paccKa3aHo O TOM, KaK 3aIllyCKaloTCs KOMaHIbl U3 060J104KH. B yacTHocTH,
nocje BbITIOJHEHUS fork () MOSIBASETCS IBa OAMHAKOBLIX IIpolecca, OAUH U3
KOTODBIX — J0YEPHUI — JOKEH 3alYCTUTh BMECTO c€6s1 KOMaHIy (BHITIOJTHHTD
exec () ). Tak BOT, nepel 3TUM OH 3akpbieaem CTAHIAPTHEIN BBIBO (I€CKPUII-
Top 1 ocBOGOXaeTcs) U omkpsieaem Hailn (C HUM CBS3BIBAETCS nepevili CBO-
OOMHBIN HECKPUIITOP, T. €. 1), a 3aIycKacMOH KOMaHAe HAYETOo 3HATh U He Ha-
JI0: €e CTaHIaPTHBIH BBIBOJ YK€ MIOAMEHEH. DTa onepaliusi Ha3bIBaeTCsl nepeHa-
npaenenyem CTaHIAPTHOTO BBIBOJA. B TOM ciyuae, eciv (aiisl yKe CylIeCTBYET,
shell 3anuILET €ro 3aHOBO, MOJHOCTBIO YHUUTOXHUB BCE, UTO B HEM CoAepXKa-
Jock g0 3Toro. [losatomy Medonnio, YToOB MPOIOIKUTE 3aNMCLIBATD JAHHBIE
Btextfile, moTpebyeTcs Apyrasi onepamus — “>>":

[methody@localhost methodyl]$ cat >> textfile
OpmMep 1.

*D

{methody@localhost methodyl$ cat textfile
9T0o dalin AN DPUMEDOEB.

Tipumep 1.

{methody@localhost methody] $

Ilpumep 7.3. HegecTpyKTHBHOE NepeHarnpanieHue CTaHJapTHOTO BLIBOA

Medonuii moayuus MMEHHO TOT pe3yJibTaT, KOTOPHI eMy TpeboBascs:
100aBHJT B KOHEI yKe CYHIECTBYIOLIErO dafiifia JaHHbIE CO CTAHAAPTHOTO BbIBO-
Ja oYepeJHOW KOMaHIbI.

CTaHIAPTHbII BbiBOJ, standard output, stdout

IToTok maHHBIX, OTKPBIBAEMBII CHUCTEMOH IJIs KaXIOro nmpouecca B
MOMEHT €ro 3anycka M NpelHa3HayeHHBIM IsT JaHHBIX, BBIBOOU-
MBIX ITPOLIECCOM.
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CranpapTHbIA BBOA

AHaJIOTUYHBIM 00pa3oM s Tepedayy JaHHBIX HAa BXOI NPOrpaMMe Mo-
KeT OBbITh UCIMOJb30BAaH CTAHAAPTHLIA BBOJ (COKpalleHHO — stdin). [1pu pa6o-
T€ C KOMAaHIHOW CTPOKOW CTaHAApTHBIA BBOI — 3TO CHUMBOJIBI, BBOJAWUMBIE
TIONb30BaTeNIeM ¢ KiaaBHaTypbl. CTaHAApTHHIH BBOI MOXHO nepeHanpagums
TIpY MIOMOLUM KOMaHAHON 060JI0YKH, MOIaB Ha HEro JaHHbIE U3 HEKOTOPOTO
daiina. CUMBON “<” CIAYXHUT IUIS1 TIepeHaTpaBIeHUS colepXUMOoTo daiina Ha
CTaHIApTHBIM BBOA NporpamMe. Hanpumep, ecnu BLI3BaTh YTHINTY sort 6e3
rapameTpa, OHa OyleT YMTAaThb CTPOKM CO CTaHAapTHoro BBoda. Komannma
“sort < mMs_¢aria” IoJacT Ha BBOA Sort JaHHBIE U3 (aiina;

[methody@localhost methody]$ sort < textfile
Ipmep 1.

3710 dakn pnna DpUMEpOR.

[methody@localhost methody)$

IIpumep 7.4. [NepeHanpaBieHUe CTaHIAPTHOTO BBOJAA U3 daiina

PeaynbraT OelcTBUSI 3TOM KOMaHAbl aHAIOTMYEH KOMAHIE soOrt
textfile — pa3HHULA JUlb B TOM, YTO KOTIa UCTOJIB3YETCA “<”, sort no-
Jly4aeT OaHHBIE CO CTAaHOApPTHOro BBOJA, HUYEro He 3Has o daiine
“textfile”, OTKyla OHM MOCTYNalOT. MexaHu3M paboThl shell B 1aHHOM
cllyyae TOT Xe€, UTO U NIpH TNepeHanpaBjieHMH BbIBoAA: shell UMTaeT 1aHHbIE U3
daiina “textfile”, 3anyCKaeT YTUIUTY sort U MepelaeT el Ha CTaHdapT-
HEIH BBOJ coAepxHuMoe (aiina.

Heo6xonMMo NMOMHMTB, UTO OTIEpaLlUs “>" decmpyKmugHa:. OHA BCErla
co3naet daitt HyneBoi IHHELL. [1o3TOMY IS, TONTYCTUM, COPTUPOBKH JAHHBIX
8 (haiine HaIO TPUMEHATD TIOC/IENOBATENbHO sort < ¢arin > HOBEIL_daitin
mv HoBEV_¢aiin ¢arii. KoMaHla BUIa koMaHga < ¢arin > ror_xe_darn
TIPOCTO YPEXET €ro 0 HyJIeBOi LTNHEI!

CTAHIAPTHLIH BBOA, standard input, stdin
IMoTOK AaHHEIX, OTKPHIBAEMBIi CHCTEMOI IUTA KaXJI0To NpoLecca B
MOMEHT €r0 3amycKa W NMpeIHa3HAYeHHBIM A1 BBOIa JaHHBIX.

CranpapTHbii BbiIBOA, oIMBOK

B kauecTBe mepBoro npyMMepa M ynpaxHeHHsl Ha TiepeHanpapieHue Me-
¢oaunit penrns 3anucath pyKOBOICTBO 1O cat B ¢BOH ¢aiin cat . info:

(methody@localhost methodyl$ info cat > cat.info

info: 3ammc» Homm (coreutils.info.bz2)cat invocation...
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info: 3amepmemo.

[methody@localhost methodyl$ head -1 cat.info

Flile: coreutils.info, Node: cat invocation, Next: tac invocation, Up:
output of entire files

{methody@®localhost methody]$

Ipumep 7.5. CtaHmapTHBIA BIBOI OLIMOOK

YoueneHHBlI Medonuii oOHapyXus, YTO BONPEKHU €ro yKasaHUK OT-
NIPaBJIATBCA B (pala IBE CTPOKH, BBIBEICHHBIE KOMaHIOM info, BCE paBHO
TIPOHMKJIM Ha TepMHHaI. OUYeBUAHO, 3TU CTPOKHM HE MOMAJM HAa CTAHARPTHDIH
BBIBOJl [IOTOMY, YTO HE OTHOCATCSI HEMOCPEIACTBEHHO K PYKOBOJCTBY, KOTOpOE
JOJXHA BBIBECTH IpOrpamMmMa, oHM UHGOPMUPYIOT MOJb30BaTENS O X0de 8bi-
noaxenus paboThLI: 3aMMCH PYKOBOACTBA B (aiin. s Takoro ponaa AHATHOCTH~-
YeCKHX COOOMIEHHId, a TaKXe ISl COODLIEHH 00 omnOKax, BOBHUKHUIUX B XOI€E
BBIMOJTHEHU S POTPaMMBI, B Linux MpenycMOTpEH CTaAHARPTHBIH BLIBOA OMIHOOK
(cokpalieHHO — stderr).

CTaHaapTHbIH BbIBOX OMIKGOK, standard error, stderr

IMoToK maHHBIX, OTKPBIBAEMEIH CHCTEMOM LTS KaXAOTr0 NMpoLEcca B
MOMEHT €ro 3anycka U MpeaHa3sHayeHHBIH U1 IMarHOCTUYECKHMX
COODLIIeHNH, BLIBOAMMBIX ITPOLIECCOM.

Ucnonp3oBaHWe CTAaHIAPTHOTO BhIBOJA OLIMOOK Hapsilly CO CTaHIAPTHBHIM
BHIBOIIOM TO3BOJIAIET OTHEJUTh COOCTBEHHO pPE3YJLTaT paboThi MPOrpaMMbl OT
pasHoobOpa3HON conmpoBoxiawoiled MHGOpPMaLlMK, HalpUMeEp, HAlpaBUB UX B
pasHbie (aiibl. CTaHIAPTHBIM BBIBOI OLUMOOK MOXET OBITh NMEepeHaIpaBieH Tak
Xe, KaK M CTaHAapTHbIA BBOI/BLIBOL, AJISl 3TOTO MCIOJB3YeTCS KOMOWHAIUs
CUMBOJIOB “2>":

[methody@localhost methodyl$ info cat > cat.info 2> cat.stderr
[methody@localhost methodyl$ cat cat.stderr

info: 3ammcer momm (coreutils.info.bz2)cat invocation...

info: 3amepmeso.

[methody@localhost methody]$

Ipumep 7.6. IepeHanpabieHHe CTaHAAPTHOTO BBIBOIA OLIUOOK

B 3TOT pa3 Ha TEpMMHAJ YK€ HUYETO HE NMONajo, CTAHAAPTHHIN BLIBOI OT-
npaBuiics B aiin cat.info, cTaHOAPTHHIA BBIBOI OHIMGOK — B
cat.stderr. BMmecto “>" U “2>" Medonuii Mor 66 Hanucatb “1>" M
»2>", Hudpbl B 1TaHHOM ciyuyae 0603Ha4yaloT HOMepa JECKPUNTOPOB OMKpbl-
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eaembix daitnoB. Ecin Hekas yTWiMTa OXHAAeT NMOJYYUTb OMKpoimbild AeC-
KPHUIITOpP C HOMEPOM, IONYCTUM, 4, TO, AJIS1 TOrO YTOObI €€ 3anyCTUTb, 0613a-
meavHO MOTPeOYETCS UCTOb30BaTh COYETAHUE “ 4>,

HHorna, onHako, TpebyeTcsi 00beIUHUTh CTAaHAAPTHBIM BBIBOI M CTaH-
JApTHBIA BBIBOJA OWIMOOK B OAHOM (aiisie, a He pa3nensiTb ux. B KoMaHIHOMK
00605104Ke bash A 3TOro MMEETCs CHEeLMalibHas IMOCIeAOBaTEILHOCTh
“2>&1". DTO O3HAYAET «HANMpPaBUTh CTAHAAPTHbIA BBIBOA OLUMOOK Tyda Xe€,
Kyda U CTaHOAPTHLIA BBIBOO»:

[methody@localhost methodyl$ info cat > cat.info 2>&l1

[methody®@localhost methodyl]l$ head -3 cat.info

info: 3ammuce HOOmE (coreutils.info.bz2)cat invocation...

info: 3aBepmeHo.

File: coreutils.info, Node: cat invocation, Next: tac invocation, Up:
Output of entire files

[methody@localhost methody]$

IIpumep 7.7. OO6benMHEHHE CTAHAAPTHOTO BEIBOAA M CTAHAAPTHOTIO BBIBO-
J1a otuboK

B aTOM NpMMepe BaXKeH MOPSIIOK NepeHanpaBieHUA; B KOMaHIHOM CTpO-
Ke Medonuit cHavana ykasai, Kyja fepeHanpaBUTh CTaHAApTHBIA BBIBOA (“ >
cat.info”) ¥ TOJBKO ITOTOM BeJieJl HallpaBUTh Tyla € CTAHIApTHBINA BEIBOI
oumn6ok. Caenait oH Ha060poT (“2>&1 > cat.info”), pe3yasTraT NOayYUI-
¢ Obl HEOXMIAHHBIM: B (aiin nonan Obl TOJIBKO CTaHAAPTHHINA BHIBO, a JUa-
THOCTUYECKUE COOOIIEHMS TOSIBUWIMCH Obl Ha TepMuHane. OmHaKo JIOTMKa
3/1ech XeJe3Hasi: HA MOMEHT BBIMOJIHEHHUS OMepalluM “2>&1” CTaHOapTHBHIA
BBIBOJL ObLT CBSI3aH ¢ TEPMUHAJIOM, 3HAUMT, HOC/Ae €€ BBITIOJIHEHUS CTaHOapT-
HbIi BbIBOJ OLUMOOK Toxe OyIeT CBsI3aH C TEPMUHAJIOM. A MOcCeayloliee Ie-
peHarpapjieHWe CTaHIapTHOro BbIBOJA B (haiiji, KOHEYHO, HUKAK HE OTPa3UTCH
Ha CTaHJApTHOM BbIBoAe OLIMOOK. HoMep B KOHCTPYKIIMU “ &§HOMED” — 3TO
HOMeEp omkpbimoeo neckpurnropa. Ecny Obl yIoMsiHyTast BbIlLIE€ YTHIMTA, 3allH-
ChIBalOLIAsAg B YETBEPTHIM NeCKpUITOp, Obl1a HanucaHa Ha shell, B Heit ObI MC-
MOJIb30BANMCh MepeHanpaBAeHUA BUaa “ >&4 ". YToObl He HabUpaTb rPpOMO3I-
KYIO KOHCTPYKUMIO “ > ¢aria 2>&1" B bash UCTIONb3YIOTCA COKPAILICHUST: “ &>
@arir” WM, 4TO TO XK€ caMoe, “>& ¢arn”.

NepeHanpaBneHue B HUKyAa

WHorna 3aBe10MO U3BECTHO, YTO KaKHE-TO [JaHHbIE, BbIBEJEHHbIE MPO-
rpaMMoii, He NoHano6aTcst. HanpuMep, npeaynpexieHUss cO CTaHIAPTHOTO
BBIBOJA OLIUOOK. B 3TOM cllyyae MOXHO NepeHanpaBUTh CTaHAAPTHBIM BHIBOJ
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oMok B ala-apIpKy, CreluralbHO NMpelHa3HaYeHHBbIA U1 YHUUYTOXEHHUS
IaHHBIX — /dev/null. Bee, 4ToO 3anmMUCHIBaeTCAd B 3TOT haitn, NpocTo Oyner
BLIOPOLLIEHO U HUz0e He COXPAHUMCS:

{methody@localhost methodyl$ info cat > cat.info 2> /dev/null
[methody@®localhost methody]$

Ipumep 7.8. TlepenanpapneHue B /dev/null

ToyHO TakHUM Xe 00pa3oM MOXHO U30aBUTLCS M OT CTAHAAPTHOTO BbIBO-
Ia, OTIpaBUB ero B /dev/null.

O6paboTka AaHHbIX B MOTOKE
Koxseiiep

Hepenxo BO3HHKAIOT CUTYallMH, KOTda HyXXHO 06paboTaTh BBIBOA ONHOM
nporpaMMbl KakKoi-To apyrod nporpamMMoit. Ilonp3ysich nepeHanpaBjieHUEM
BBOJA-BbIBOJA, MOXHO COXpPaHHUThb BLIBOJA OAHO NporpaMMbl B daitse, a no-
TOM HanmpaBUTb 3TOT (aiia Ha BBOA Apyroi nporpamMme. OHAKO TO Xe caMoe
MOXHO chaenaTh M 6osiee >(PPeKTUBHO: NMepeHanpaBisTh BbIBOI MOXHO He
TOJIbKO B (paitsl, HO U HenocpedcmeéerHo Ha CTaAHAAPTHLII BBOA ApYyro mporpaM-
Me. B 3TOM cliyyae BMeCTO IBYX KOMaHI MOTpeOyeTcs TOJbKO OQHA — porpaM-
MBI NIepeaoT ApYr APYry JaHHbIE «M3 PYK B pyku». B Linux Takoi cnoco6 mne-
pelayy JaHHBIX Ha3bIBaeTCsl KOHBeHep.

B bash mig nepeHanpBiieHHUs CTaHAApTHOI'O BbIBOAA Ha CTAaHAApPTHBIN
BBOJ OPYTOM MporpaMMe CJIYXHUT cMMBo “ | . CaMblii mpocToit U Hauboee
pacrpoCTpaHeHHEBIH ciiydait, Koraa TpebyeTcsl HCIIOIb30BaTh KOHBeiep, BO3-
HHUKAET, €CJIA BLIBO/ NMPOrpaMMbl He yMEIIIaeTCsl Ha 3KpaHe MOHHUTOpa H OYeHb
ObICTPO «IIpOJieTaeT» Nepel rja3aMH, TaK YTO YEJIOBEK HE YCEBAET €ro MpoYM-
TaTh. B 3TOM Clly4ae MOXHO HallpaBUTb BBIBOJ B IMpOrpamMMy IpoOcMOTpa
(less), KOTOpasi O3BOJIMT HE TOPOIMNSCh NPOJIMCTaTh BeCh TEKCT, BEPHYThCS K
Hayaly M T. 1.

[methody@localhost methodyl$ cat cat.info | less
Hpumep 7.9. TpocTeiinmmit KoHBelep

MoxHo nocnienoBate/ibHO 006paboTaTh JaHHbIE HECKOJBKMMU pa3HbIMH
nporpaMMaMH, NepeHanpasJisis BbIBOI Ha BBOI CJIENYIOIIIEi NIporpaMMe H Op-
raHU3ys CKOJib YTONHO IJIMHHBIN KOHBe#ep U1 00paboTKM JaHHBIX. B pe3ynb-
TaTe NOJIy4yaloTCsl OYEHb JUIMHHbIE KOMaHIHbIe CTPOKM BHAa “cmdl | cmd2
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| ... | cmdN"”,KOTOpble MOTYT TOKAa3aThCsl TPOMO3AKHUMH U HEYNOOHBIMH,
HO 0Ka3bIBAIOTCS O4YEHbB IMOAe3HBIMU M 3(PEKTUBHBIMM TIPH 00paboTke 60Jb-
110r0 KOJMYeCTBa UH(POPMALIMH, KaK Mbl YBUAUM J1ajiee B ITOi1 JeKUHH.
Opranu3auus kOHBeilepa ycTpoeHa B shell no Toit xe cxeMe, 4To M mepe-
HampabJ/leHue B (paiii, HO € UCMOAb30BaHHWEM 0COD0TO OOBEKTA CUCTEMBI — Ka~-
Hajga. Ecnu ¢aiin MoXHO NpeacTaBUTh B BUIE KOPOOKHM C JaHHBIMK, CHaOXeH-
HOW KJIaMaHOM [isl YTeHHMS WIM KJIalaHOM [UISl 3alIMCH, TO KaHaJd — 3TO 00a
KJarnaHa, TpUKJIeeHHbIe OpYyTr K ApYry Boobuie 6e3 KopoOku. [ns onpeneneH-
HOCTH MeXIy KJIalaHaMu MOXHO TMpeaCcTaBUTh TpyOY, HEMEJIEHHO TOCTaBIISI -
JOLIYIO JaHHbIE OT BXO4a K BbIXOAY (AaHTMHCKKA TEPMUH — «pipe» — OCHOBAH
KaK pa3 Ha 3TOM MpEICTaBIEHHH, a B POJIU TPYOB! BLICTYIAET, KOHEUHO X€, CaM
Linux). KaHanoM nonb3yloTcs cpa3y OBa NMpolecca; OOUH IMUILET Tyaa, OpYyroi
yuTaeT. CBs3biBasi [B€ KOMaHAbI KOHBeHepoM, shell OTKphIBaeT KaHaa (3aBo-
JIUTCSA 08a NECKPHUIITOPA — BXOAHOM U BLIXOOHOM ), TOAMEHSIET IO YK€ ONUCaH-
HOMY AITOPUTMY CTAMAAPTHBIA BBIBOA TEPBOro IMpoliecca Ha BXOOHOM mec-
KPMNTOP KaHana, a CTAHAAaPTHBIH BBOJ BTOPOro NMpolecca — Ha BhIXOAHO fec-
KpUIITOp KaHana. [lociie yero ocraeTcst 3alyCTUTh 110 KOMaHie B 3TUX NpOoliec-
cax, M CTaHAapTHLIA BLIBOJ NMepBOM MOMAaAeT HAa CTAHAAPTHLIA BBOA BTOPOH.

KaHaJ, pipe

Henenumas napa n1ecKpunTopoB (BXOLHOM M BBIXOLHOI), CBSI3aH-
HBIX OPYT C APYTOM TaKMM OOPa3oM, YTO NAHHBIE, 3alMCAHHBIE BO
BXOIHOW JECKPHUITTOP, OyAyT HEMEIEHHO NOCTYITHBI HA YTEHHE C
BBLIXOIHOTO JECKPUIITOPA.

Dunerpsbl

Ecnu mporpaMma M BBOAWT AaHHbBIE, M BLIBOIMT, TO €€ MOXHO paccMaTpy-
BaTb KaK TPYOy, B KOTOPYIO UTO-TO BXOAMT M M3 KOTOPO# YTO-TO BbIXoAMT. OObIY-
HO CMBICJT pabOThbl TAKMX MPOrpaMM 3aKII0YaETCsl B TOM, YTOOLI ONpeaeIeHHbIM
00pa3oM ofpabomams NOCTYIIMBILME DaHHBIE. B Linux Takve nporpaMMbl Ha3bl-~
BaloT (HILTPAMH: NaHHBIE TTPOXOJAT Yepe3 HUX, MPUYEM UTO-TO «3aCTPEeBaeT» B
(ubTpe ¥ He MOSIBISIETCS] HA BBIXONE, @ YTO-TO U3MEHSETCS, UTO-TO MPOXOAUT
CKBO3b (OMIBTP HeM3MeHHBIM. DWIETPEI B Linux 06bIYHO MO YMOJYaHHIO YMTA-
10T JaHHbIE CO CTAHAAPTHOrO BBOAAQ, a BLIBOAAT HA CTaHAApTHLIN BbIBOL. I1po-
crefiiuM pusTpoM Medoanii yxke moabp30Baacs MHOTO pa3 — 3TO MporpaMma
cat: cOOCTBEHHO, HUKAaKON «(pWiIbTpauMM» JaHHBIX OHA HE MPOU3BOOMT, OHA
MPOCTO KONMUPYET CTAHAAPTHLINA BBOA Ha CTAHZAPTHBIA BHIBOL.

[aHHble, npoxoadauiMe 4yeped PUILTP, MPEACTaBAsIOT CODOM TEKCT: B
CTaHOApTHbBIX MOTOKAaX BBOIA-BLIBOAA BCE NAHHLIE MEPEAAlOTCs] B BUAE CUMBO-
JIOB, CTPOKa 3a CTPOKO#, KaK U B TepMuHaie. [103ToMy MOTYT OBITb COCTBIKO-~
BaHbI NP1 MOMOLIY KOHBeepa BBOA U BHIBOL JIIOOBIX ABYX MPOrpamMM, Moaaep-

118



Nexuna 7 PaboTa ¢ TeKCTOBbIMWU JaHHBIMUW

XHBAIOIIMX CTAHAATHbIE TOTOKU BBOAA-BBIBOAA. JTO HATIOMUHAET KOHCTPYK-
TOp, BCe AETAIM KOTOPOTO COBMEIIAIOTCS MEXIY CO0OIA.

B moboMm nucTpubyTuBe Linux MpUcyTCTBYET HAGOp CTAHAAPTHBIX YTHIIMT,
npexHa3Hauye€HHBIX A1 padoTHl ¢ $ailioBoit cUCTEMOIl M 0O6pabOTKH TEKCTOBLIX
JaHHBIX. MHOTMMM U3 HMX Medomuii yxe ycreg BOCIOJIb30OBAThCS: 3TO who,
cat, 1s, pwd, cp, chmod, id, sort u ap. Medoauit yxe ycries 3aMETHTb, YTO
Kaxzasi U3 3TUX YTHIMT MpelHa3HayeHa AJIsl UCTIOTHEHHUS KaKoii-To 0dHoii ome-
palMM Han daitiaMi WIM TEKCTOM: BbIBOI CITMCKA (aifioB B KaTajlore, KOIMpo-
BaHME, COPTHMPOBKA CTPOK, XOTA KaxJasi YTHJIMTA MOXET BHIMOJHSATL CBOIO
(YHKIIHIO MTO-pa3HOMY, B 3aBUCMMOCTH OT MepeAaHHbIX €i KJIIoYeil U napaMeT-
poB. T1pu 3TOM Bce OHM paboOTaIOT CO CTAHAAPTHBIMM [OTOKAMH BBOJa/BbIBOIA,
NO03TOMY XOPOLIO IPUCIIOCOOIEHBI TSl TIOCTPOCHHUST KOHBEHEPOB: IMOCJIEN0Ba~
TEJIbHO BBITIONHSASL TIPOCThI€ ONMEpaLMK Hal MOTOKOM JaHHBIX, MOXHO pelIaTh
JIOBOJILHO HETPMBHAJILHbIE 3a1a4H.

IMpyHUMD KOMOMHHUPOBAaHMSI 2J€MEHTAPHBIX OMNEpaLMi I BbIIOJIHE-
HUSI CJIOXHBIX 3aJay yHacjegoBaH Linux oT onepaunoHHo# cucteMbl UNIX
(kak ¥ MHorde npyrue npuHuuns). [lomapnsioiiee OOJNBIIMHCTBO YTHIUT
UNIX He notepsiin cBoero 3HaueHUs U B Linux. Bce oHM opHeHTUpOBaHbI Ha
paGoTy ¢ JaHHBIMHU B TEKCTOBOI (hopMe, MHOTHE SIBNSIIOTCS (PUIILTPAMH, BCE He
UMEIOT rpacduyeckoro UHTepdeica U BHI3BIBAIOTCS M3 KOMaHIHOW CTPOKH.
JTOT MaKeT YTUJIUT Ha3blBaeTCs coreutils.

CTPYKTYpPHbIE eauHULbI TEKCTA

Pa6oty B cucteMe Linux o4yt Bcerna MoXHO NMPEACTaBUThL Kak padboTy ¢
TekcTaMu. [Touck ¢aiiioB U Ipyrux oGbEKTOB CUCTEMBI — 3TO IMOJYYEHUE OT
CUCTEMBI TEKCTa 0cob0ii CTPYKTYPH — clMcKa UMeH. Onepaluy Haa daiiaMu
—~ co3maHMe, epeMMEHOBaHHUE, TIepeMeELLICHHE, a TAKXKe COPTUPOBKA, NepeKo-
IMPOBKA Y Mpoyee — 3aMEHY OJHUX CUMBOJIOB M CTPOK IPYTMMH JIMGO B KaTa-
Jorax, J1udo B caMux ¢aitnax. HacTpoiika cucteMbl B Linux cBogMTCst Hemo-
CpeNCTBEHHO K paboTe C TeKCTaMU — pPeJaKTUPOBAHHUIO KOHGHIypammoOHHbLIX
¢aitIoB M HaIMMCaHMIO cueHapHeB (r1ogpobHee 00 3TOM CM. JIEKLIMH 8 U 12).

PabGotas ¢ TexctoMm B Linux, HyXHO MpUHUMAaThL BO BHUMaHHUe, YTO TEKC-
TOBblE JaHHbIE, TIepeaaBaeMble B CUCTEME, CTPYKTYpUMPOBaHH. BoiabLmiMHCTBO
YTHJIMT 0OpabaThiBA€T HE HEMPEPHIBHBINA MOTOK TEKCTA, a MOC/IECI0BATEIbHOCTD
eounuy. B TeKCTOBBIX JaHHBIX B Linux BHIAEIAIOTCS CAEAYIOLIME CTPYKTYPHBIE
eIMHULIBI:

1.  Crpokn

CTpoka — OCHOBHasi e1MHU1Ia Niepenayu Tekcra B Linux. TepMmuHan nepe-

JIaeT JaHHBbIE OT MOJIb30BaTe/Isi CUCTEME CTPOKAMM (KOMaHIHask CTPOKa),

MHOXECTBO YTWJIMUT BBOOSIT U BBIBOAST JaHHbIE MOCTPOYHO, NpH padboTe

MHOTHUX YTHJIMT ONHOH CTPOKE COOTBETCTBYET OOMH OOBEKT CUCTEMBI
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(M9 daiisa, yTb U T. 1.), sort cOpTUPYeT CTPoKU. CTPOKH pa3aesior-
Csl CHMBOJIOM KOHLa CTPOKH “\n“ (newline).
2. Tloaa

B onHo# CTpoKe MOXeT YIIOMHHAThCS U OoJiblile onHOTO obbekTa. Ecim

MOHMMAaTh 00BEKT KaK Mocjie0BaTe/IbHOCTh CUMBOJIOB M3 OnpeleieHHO-

ro Habopa (HarnpuMep, 6yKB), TO CTPOKY MOXHO pacCMaTpMBaTh KakK CO-

CTOSILIYIO M3 CJIOB M pasienuTtesieii*. B 3TOM cnyyae TeKCT OT Hayaja

CTPOKH [IO MIepBOTO pa3aenuTeisi — 3TO NepBoe MoJie, OT NepBOro pa3esm-

TeJil 4O BTOPOTO — BTOpPOeE MoJie U T. 4. B KauecTBe pazmenuTesnss MOXHO

paccMaTpUBaTh J1I000H CMMBOJI, KOTOPBII HE MOXET UCIOJIb30BAaThCA B

obnekte. HanpuMep, ecniu B nytu “/home/methody” pa3aenuTesieM

SIBJISIETCA CUMBOJI “ / “, TO TMlepBoe T0JI€ MYCTO, BTOPOE CONEPXKMT CJIOBO

“home”, TpeTbe — “methody ”. HeKOTOphIE yTHIIUTHI IO3BOJISIIOT BbIOK -

paTh U3 CTPOK OTAEJIbHBIE OIS (110 HOMEPY) M paboTaTh CO CTPOKAMHM KaK

¢ Tabnutien.
3.  CumsoJbl

MuHMManbHas eIMHMLA TeKcTa — cumBoj. CHMBON — 3TO ogHa OykBa

WJIM ApYroii NUcbMeHHBIN 3HaK. CTaHAApTHbIE YTUIXTHI Linux no3ponsa-

10T 3aMeHATh OIHA CUMBOJIbI APYTHMH ([IPOU3BOAUTH TPAHCIHUTEPALIMIO),

MCKaTb ¥ 3aMEHATBh B CTPOKAX CMMBOJIBI U KOMOMHALIMA CHUMBOJIOB.

CuMson koHua ctpoku B KogupoBke ASCII coBnanaet ¢ ynpapnsioLiei
MOC/IeA0BaTEeILHOCTbIO “~J” — «Me€peBod CTPOKH», ONHAKO B JPYIrUX KOIM-
pOBKax OH MoXeT 6bITh MHBIM. KpoMe Toro, Ha 60JIBIIMHCTBE TEPMHUHAJIOB —
HO He Ha Bcex! — BcJied 3a MEpPeBOAOM CTPOKH HeoOXOOMMO BbIBOAMTDH €lile
CMMBOJI BO3BpaTa KapeTKu (“ ~M”). 3TO BbI3BajiO NMyTaHHULY: HEKOTOPBIE CHUC-
TeMbI TPpebyIOT, YTOOH B KOHLIe TeKCTOBOIO daiiia cTosin o6a smux CUMBOIA
B onpenesieHHOM nopsiike. Ytobbl M306exartb nyraHuibl, B UNIX (4, Kak
cliencTBue, B Linux) ObLIO NPUHATO €IMHCTBEHHO BEPHOE pellleHHe: CoAep-
KuMoe (aiiia cCOoTBETCTBYET KOAUPOBKe, a MPH BbiBOJE Ha TEPMUHA KOHLIbBI
CTPOKH Npeobpa3yloTcs B YNIPaB/soline Mocjae10BaTeIbHOCTH COIIaCHO Ha-
CTpOMKE TEPMUHANA.

B pacrnopsixeHUHM MoJib3oBaTteas Linux eCTb psal YTUINUT, BLINMOJHSIOLIMX
3JleMeHTapHbIe OlepalMy ¢ eIMHULIAMH TEKCTA: TIOUCK, 3aMEHY, pa3je/ieH1e
1 00bedMHEHHUE CTPOK, MOJIEH, CHMBOJIOB. DTH YyTHJIMTHI, KaK NIpaBUIO, UME-
10T 00uHaxko6oe TIPEACTaBICHMUE O TOM, KaK ONpeAesiiOTCA €AMHMLBI TEKCTa:
YTO TAKOE CTPOKA, KAKMUE CUMBOJIBI SIBJISIIOTCSI PA3NEJINTENSIMU U T. 1. Bo MHO-
IMX CJAyYasX MX TPEACTABIEHUSI MOXHO M3MEHSITh NMpPH MOMOLIM HacTpoOex.
Tlo3TOMY TakMe yTUINTBI JJETKO B3aUMOAEHCTBYIOT ApPYT ¢ ApyroM. KoMOuHu-
pYysl X, MOXHO aBTOMaTH3MPpOBaTh AOBOJBHO CJIOXHbIE OMepallMy Mo odpa-
OOTKe TeKCTa.

* HanpuMep, B KOMaHAHON CTpOKe pa3fefuTeNsiMU ABASIOTCS CUMBOJbI Npobeita U TabyasLuu
(cM. pa3nen «CioBa U pe3fennTen»).
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Mpumepsbl 3apau4

DTOT pasnen MOCBALIEH HECKOJbKUM NpPUMepaM HCMOJIb30BaHUS CTaH-
HApTHBIX YTHJIMT IJ1S1 pEILUE€HWS pa3HbIX THMUYHBIX (M He oueHb) 3anay. [Tpume-
DBl HE CJIeAyeT BOCIPUHUMATh KaK MCUEPNbIBAIOLIMI CTMCOK BO3MOXHOCTEH,
OHM MPHUBEAEHBbI NMPOCTO MU AEMOHCTPALMK TOTO, KAK MOXHO OpraHMU30BaTh
00pabOoTKy JaHHBIX MPH NMOMOLIX KOHBeitepa. YToObl OCBOMTD MX, HYXKHO YK~
TaTb PYKOBOACTBA X 9KCTIEPUMEHTUPOBATb.

NMoacuer

B eBponeickod KynbType OueHb OONbIIMM aBTOPUTETOM TMOJIb3YIOTCA
TOYHBlE YMCJAa U KOJMYeCTBeHHbIE OLieHKH. [103TOMy Monb3oBaTeN0 4acTo
ObIBacT JOOOMBITHO H JaXe HeOOXOAUMO TOYHO MOCYMUTAThb YTO-HUOYAb MHO-
rounciieHHoe. KoMnbloTep Kak Henb3s Jiyylilie TIOAXOAUT ISl TAKOM mpoteny-
pbl. CTaHAApTHast YTUJIMTA [UIst TIOACYETA CTPOK, CJIOB U CUMBOJIOB — we (OT
aHr. «word count» — «mnonacuer ciaoB»). Medonuii 3armoMHun, yto B Linux
MHOTO€ MOXHO TIpeICTaBUTh KakK CJOBAa U CTPOKH, U PEIIWJI TAKUM 00pa3oM
NIOCYMTATh CBOH (aiIbI:

[methody@localhost methodyl$ find . | wc -1
42
[methody@localhost methody]$

ITpumep 7.10. IToncueT ¢aiinos npu nmoMoulu find U we

Medonuit nonyyun xesnaeMoe UMCio — “ 427, JIis 3TOro eMy notpedo-
Banach KOMaHAa find — peKOMeHAOBaHHbIA [ypeBHUEeM MHCTPYMEHT MOKCKa
HYXHBIX (paitnoB B cucteMe. Medonuii Bei3Bal find ¢ OTHUM MapaMeETPOM —
KaTalOroOM, C KOTOPOI'O HAYMHATh NMOUCK. find BbIBOAMUT CIIMCOK HaHAEHHBIX
($aiiioB MO 0IHOMY Ha CTPOKY, @ MOCKOJbKY KPUTEPHUU MOUCKA B TAHHOM CJTy-
Yyae HEe YTOYHSJIUCH, TO find NMpocTo BbIBENA CIIMCOK BceX (araoB BO Bcex
noAKaTajlorax TEKyLIEero Karajaora (aomaiinHero karajgora Mecdoaus). 3Tot
cnucok Medoauii nepenan yTUIUTE wc, TIONPOCUB €e MOCUUTATh KOJINYECTBO
NOJMyYEHHBIX CTPOK “~-1”. B 0TBeT we BblIana MICKOMOE YMUCIIO.

3agaB find KpUTEPHH MOUCKA, MOXHO MOCYUTATh U YTO-HUOYAbL MeHee
TPMBHAIbHOE, HAPUMED, (pailibl, KOTOPbi€ CO3AABAITUCH UJTH ObLTA U3MEeHEH bl
B OnpeneieHHBIA MTPOMEXYTOK BPEMEHHM, (Pailibl C ornpeaeleHHbBIM PEXHUMOM
JOCTYIa, C ONpele/IeHHBIM UMEHEM M T. 1. ¥3HaTh 000 BCeX BO3MOXHOCTSIX 110~
KcKa mpyv noMouM find ¥ moacyera npy NOMOLLIM WC MOXHO U3 PYKOBOJICTB
10 3TUM TMporpaMMam.
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OT16pacbiBaHNE HEHY)XXHOIO

HHorna nons3osaresisi MHTEPECYeT TOMAbKO YacTh M3 T€X AAHHBIX, KOTO-
pbie cOOHpaeTCsl BBIBOAUTH NporpaMma. Medoauii yxe nonb3oBancst yTUAUTOMN
head, KOTOpasi HyXHa, yTOObl BBIBECTM TOJBKO MEPBLIE HECKOJbKO CTPOK
thaiina. He MeHee none3Ha yTuiauTa tail (aHIJI. «XBOCT»), BBIBOJSILAS TOJBKO
nocjegHue CTpoku daina. Ecau Xe Mmosab3oBaTessi UHTEpeCYyeT TONbKO OIlpe-
JleJIeHHasl YacTh KaXJ0u CTpOKH (haitna — moMOXeT YTHUIMTA cut.

HonyctuM, Medoauio norpeboBanoch NoJyduTh CIIMCOK Beex (haitaoB 1
MOJKATANIOTOB B “ /et C”, KOTOpbIe NpUHamiexar rpynne “adm”. U npu atoMm
eMy MOoYEMY-TO HYXKHO, YTOObI HaHIeHHbIE (ailabl B CrIMCKe ObUIM fpeacTas-
JIEHBl He MOJHBIM MYTEM, a TOJbKO UMeHeM ¢haiina (ckopee Bcero, 3To Tpeby-
eTcs UTIs1 MoCAeIyIoLIEeH aBTOMAaTHYECKOH 0OpabOTKH MOJy4yeHHOTO CIMUCKA):

[methody@localhost methody]$ find /etc -maxdepth 1 -group adm 2>
/dev/null \

> | cut -d / -f 3

syslog.conf

anacrontab

{methody@localhost methody)$
IIpumep 7.11. M3BjeueHre OTOEAbHOTO MOJS

Ecnu koMaHaa nojy4yaeTcsi TaKod JUIMHHOM, YTO ee HEyI0OHO Habupartb
B OHY CTPOKY, MOXHO pa36UTh ee Ha HECKOJBKO CTPOK, He MepelaBas CUCTe-
Me: ISl 3TOTO B TOM MeCTe, TAe HYXHO NpPOIOTXUTh HAabop €O Ciaeayiolleii
CTPOKH, JOCTATOYHO IMOCTABUTh CUMBOM “\” W Haxatb Enter. [Ipu 3TOM B
Hayase CTPOKHM bash BbeIBeaeT CUMBOJ “>*, 03HAYAIOLIMM, YTO KOMaHa ellie
He nepefaHa cucteMe M Habop nponomkaercsa*. s cucteMbl 6€3pa3inyHo, B
CKOJIbKO CTPOK HaGpaHa KOMaHAa, BO3MOXHOCTb Ha6opa B HECKOJIBKO CTPOK
HYXHa TOJbKO JIsl y1006CTBa MONb30BaTeNS.

Medoauit noaydun HyXHbIR pe3yabrar, 3anaB napaMmerph find — Kara-
JIOT, Tle HY>KHO MCKATh M MapaMeTp MOUCKa — HauGOJbLIYIO AOMYCTUMYIO TTy-
OMHY BJOXEHHOCTH W TPYIINY, KOTOPOM INOJIXHbI MPUHAMIEXKATb HalIeHHbIE
taitabi. HeHyXHbie IMarHOCTHUECKUE COODLIEHHS O 3aNpelleHHOM IOCTYIe
OH OTNpaBuJ B /dev/null, a MOTOM yKa3al YTHJIMTE Cut, YTO B TIOJAy4eHHBIX
€O CTAHJAPTHOTO BBOJA CTPOKAX HYXHO CUMTATh pazaeuTesieM CUMBOI # / ” U

* Bun 3Toro mpurialleHUs onpenenseTcs 3HaYeHUEM MepeMeHHON OKpyXeHUsa “PS2”, OMHU-
CaHHOM B eKUMM 8.

** Kak yxe yka3biBanoch B pasjiefie, NepsbIM M0JEM CYUTAETCS TEKCT OT Hayala CTPOKU A0 Nep-
BOTO Pa3lenTeNs; B IPUBEAEHHOM IPUMEDE MEPBOE MOJ€ — MYCTO, “etc” — CONEPXHUMOE BTO-
poro noAs, U T. .
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BLIBECTH TOJBKO TpeThe mnojae. TakuM o06pa3oM, OT CTPOK BHIa
“/etc/filename” OCTaAOCh TOJALKO “filename”**.

Bbi6op HYXHOFO

Mouck

3a4yacTylo IO/Mb30BATENI0 HYXXHO HAaWTH TOMBKO YMOMHHAHUSA 4YEro-TO
KOHKPETHOTO Cpeay JaHHBIX, BLIBOAUMbIX YTHAWTOM. OOLIYHO 3Ta 3a7a4a CBO-
IHTCA K MIOUCKY CTPOK, B KOTOPBIX BCTPEUAETCS ONpeNeaeHHOE CI0BO N KOM-
OMHALMA CUMBOJIOB. [IJIS 3TOro NOAXOAUT CTAHAAPTHAS YTWINTA grep. grep
MOXET UCKAThb CTPOKY B (aitax, a MOXET paboTaTh Kak (GUILTP: MOJIYYHB CTPO-
KH CO CTaHAApTHOIO BBOIA, OHA BbIBEAET HA CTAHIAPTHBIH BBLIBOA TOJBLKO T€
CTPOKH, TIe BCTPETWIOCHh MCKOMOE COYeTaHME CUMBOJIOB. Medomuit peliunn
NOMHTEPECOBATLCS MIPOLECCAMH bash, KOTOPLIE BLITIOJIHAIOTCS B CHCTEME:

[methody@susanin methody]$ ps aux | grep bash
methody 3459 0.0 3.0 2524 1636 tty2 S 14:30 0:00 -bash
methody 3734 0.0 1.1 1644 612 tty2 S 14:50 0:00 grep bash

ITpumep 7.12. [ToMCK CTPOKH B BLIBOIE ITPOrpaMMbi

IlepBbiit apryMeHT KOMaHIbl grep — Ta CTPOKa, KOTOPYIO HYXKHO HCKaTb
B CTAHAAPTHOM BBOJE, B JaHHOM Ciydae 3TO “bash”, a NOCKOJIbKY PS BbIBO-
IMT CBEACHHUS MO CTPOKE Ha KaxObli mpouecc, Medoauit noayyus ToabKo
TIPOLIECCHI, B UMEHM KOTOPHIX €CTb “bash”. OnHako Medoauit HeoOXNIaHHO
Hallesn O60bllIe, YEM UCKAJT: B CTUCKE BLIMOIHAIOIMUXCS ITPOLIECCOB IMPUCYTCT-
BOBATH IB€ CTPOKH, B KOTOPBIX BCTPETUIOCH CI0BO “bash”, T. €. ABa Npolec-
¢a: OIMH — UCKOMBIA — KOMaHJIHbI! UHTEpIipeTaTop bash, a Apyroi — npo-
LiecC TIOUCKA CTPOKM “grep bash”, 3anyiieHHbI Medoauem nocie ps. 310
IIPOM30LILI0 TIOTOMY, YTO MOCAE pa3dopa KOMaHAHON CTPOKM bash 3amycTha
06a nouepHHUX Mpolecca, YToObl OPraHMU30BaTh KOHBEHEP, U HA MOMEHT BbI-
NIOTHEHUS1 KOMaHIbl ps Npoliecc grep bash yxe ObuU1 3aMyllieH U TOXEe Monat
B BbIBOA ps. YTOOBI B 3TOM NpHUMEpE MONYUYUThb NPaBUIbLHBIA pe3yabrat, Me-
tbommnio cnenoBao 6bl 10GABUTH B KOHBEHED ellle OOHO 3BE€HO: | grep -v
grep, 3Ta KOMaHIa ucKAo4um U3 KOHEYHOTO BbIBOJA BCE CTPOKH, B KOTOPBIX
BCTpEYaETCs “grep”.

MNMouck rno perynspHOMY BbIPaXXeHUIoO

OyeHpb YacTO TOYHO HE HU3BCCTHO, KaKyl0 UMECHHO KOMOMHALMI0 CHMBO-
JIOB HY2KHO 6)’IICT HauTH. TO‘!HCC, HU3BCCTHO TOJBKO TO, KaK IIPUMECPHO JOJIK-
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HO BBIMIAAETh HCKOMOE CJIOBO, UTO B HETO IOMKHO BXOIWUTb U B KAKOM MoOpsi-
Ke. Tak 0ObIYHO ObIBAET, €CIU HEKOTOpbIE (pparMeHThl TEKCTa UMEIOT CTPOTO
onpeneiaeHHbI ¢popmar. HanpuMep, B pyKOBOINCTBaX, BLIBOAHMMbIX MPOTpaM-
MOH info, MPUHAT TAKOU GOPMAT CChUIOK: “ *Note Hazpauue_y3aa::". B
3TOM CJIy4ae HyXHO HCKaTb He KOHKPETHOE COUeTaHUe CUMBOOB, a «CTpoky
“*Note”, 3a KOTOPO cienyeT Ha3BaHUE y3i1a (OOHO WJIM HECKOJIbKO CJIOB H
NnpobenoB), OKAHYUBAIOIIEECT CUMBOJIAMH “ : : “». KOMMbIOTED BIIOJHE CIO-
c00€eH BBITTOJHHUTD TAKOI 3ampoc, €Cau ero chopMyIMpoBaTh Ha CTPOTOM H Mo-
HATHOM €My sI3bIKe, HAaTIpUMep, Ha A3bIKe PEryJIsSpPHbIX BbIpaxKeHHil. PeryispHoe
BbIpaXXE€HUE ~ 3TO CMocob ONHOM (HOPMYJIOH 3a1aTh Bee IOC/IeN0BATEIbHOCTH
CHUMBOJIOB, TIOAXOAAIIME TTOAb30BATENIO;

[methody@esusanin methodyl]$ info grep > grep.info 2> /dev/null
[methody@susanin methodyl$ grep -on "\*Note{[*:]*::" grep.info
324:*Note Grep Programs::

684:*Note Invoking::

[methody@susanin methody] $

IIpamep 7.13. Tlouck ccbuloK B (aiiie info

IMepBbIii mapaMeTp grep, KOTOPLIA B3AT B KaBbIUKH — 3TO U €CTb pEry-
JIIpHOE BbIpaXkeHHe LIS MOMCKa CChUIOK B opmaTe info, BTOPOH napaMeTp
— UMS (aiisia, B KOTOPOM HYXHO MCKaTh. KJliou ” ~o” 3acCTaBisieT grep BbIBO-
IHTb CTPOKY HE LIETMKOM, a TOJbKO Ty YaCTb, KOTOpas COBIIaja C PEryasipHbIM
BbIpaXkeHMEM (11aBI0HOM TIOMCKA), @ “ -11” — BBIBOOUTb HOMEDP CTPOKH, B KO-
TOPOH BCTPETUJIOCH JAHHOE COBMNANEHHUE.

B peryjispHoM BbIpaXXeHHWM OOJBLIMHCTBO CUMBOJIOB 0003HAYalOT caMu
cebs1, KaK ecii 61 Mbl UCKaIM OObIKHOBEHHYIO TEKCTOBYIO CTPOKY, HallpuMep,
“Note” W “::" B peryJasspHOM BbIpaXX€HHU COOTBETCTBYIOT CTPOKaM “Note”
M “::” BTeKcTe. OmHaKO HEKOTOpPbie CUMBOJIbI 00J1a1a10T CIIeIMaJIbHBIM 3Ha-
YeHHEM, CaMbIi TJIaBHbIH U3 TAKUX CUMBOJIOB — 3B€3704YKa (“ * “), IOCTABJICH-
Has TocJjie 3JeMEHTa peryIspHOro BblpaXeHHs, 0603HayaeT, YTO MOTYT ObITh
HalOeHbl TEKCThI, TO€ 2TOT JIEMEHT IOBTOPEH 11060 KOIMYECTBO pa3, B TOM
YUCJIEe U HU OOHOTO, T. €. IPOCTO OTCYTCTBYeT. B HallleM NpuMepe 3Be310YKa
BCTPETHJIACH NBAXKIbI: B IIEPBLIM pa3 HYXXHO ObLIO BKITIOUUTb B PETYJISIPHOE Bbi-
paxxeHWe UMEHHO CUMBOI «3BE310UYKa», IUTS 3TOI'0 NOTPEOOBATIOCH JIUILHUTD €10
CNeLHaNbHOTO 3HaYeHMs, IOCTABUB Mepen HUM “\ ”.

Bropas 3Be3nouka 0603HavaeT, YTO CTOSAIIMM Nepea HEH 21eMEHT MOXET
OBbITb TOBTOPEH J11000€ KOMMYECTBO pa3 OT Hy/s J0 6eCKOHeUYHOCTH. B Hauem
cllyyae 3Be3lo4YyKa OTHOCUTCS K BbIPaXEHUIO B KBaJpaTHbIX CKOOKax —
“[~:]1", YyTO O3HavaeT «I0O0OH CUMMBOM, KpoMe “ : “». lleTukoM perynspHoe
BhIDRXXEHHE MOXHO INpoyecTh TakK: «CTpoKa “*Note”, 3a KOTOPOU clelxyer
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HOMb MJTH GoJTBIIIE JIIOOBIX CHMBOJIOB, KpOME “ : #, 32 KOTOPBIMH CJIENYeT CTPO-
Ka “::"», OcOBEHHOCTb paBOTHI “ *“ COCTOMT B TOM, UTO OHA ITBITAETCS BhI-
6parh coBnaneHHe MaKCUMaJIbHON IIHMHbI, UMEHHO MO3TOMY 3JIEMEHT, K KO-
T0pOMY OTHOCHMJIACh “* “, OBUI 3a0aH KaK «He “ : “». BblpaXeHHe «HOJb WIH
fonee 1106bix CUMBOJIOB» (OHO 3aIMChIBaeTCA KakK “ . * ) B cjyyae, Korma, Ha-
TpUMEP, B OJHOM CTPOKE BCTpedaeTcss dge CChUIKM, BOMPAET MOIOCTPOKY OT
XOHLIA nepgoeo “ *Note” OO Havaljia nocieonezo * : : ” (CHMBOJIBL “ : #, TIOMEC-
THBLIMECS] BHYTPH 2TOM MOACTPOKH, PACIIO3HAIOTCA KaK «IIOOBIE»).

Ha sa3bIKe peryJsipHBIX BhIpaXXeHHH MOXHO Takxke 0003HauUTh «1I000M
CUMBOJI» (“ . "), «OIHO WJIY BoJice COBManeHUM» (¥ + ), HAYaJIO ¥ KOHELl CTPO-
KL (“~" MU “$” COOTBETCTBEHHO) U T. 1. Bjiaromaps peryjisipHbIM BbIpaXXeHU -
AM MOXXHO aBTOMAaTH3HpOBaTh OY€Hb MHOTHE 3a[1auM, KOTOPBIE B IIPOTUBHOM
¢lyyae noTpe6oBai Obl OTPOMHOM H KPOMNIOTJIMBOM paboThl YesioBeKa. bojee
NnoIpOGHbIE CBENEHHUS O BO3MOXHOCTSIX SI3bIKA PEry/IsipHBIX BbIpaXe HUM MOX-
HO MOJNYYUTh M3 PYKOBOIACTBA regex (7). OXHAKO PyKOBOACTBO — 3TO He
y4eOHUK, TTIOSTOMY UYTOOBI HAYYHThCA S3KOHOMHTD BPEMS M YCUJIMS NP ITOMO-
M PETYJISIPHBIX BBIpaXEHUM, ITOJIE3HO IPOYECTh COOTBETCTBYIOLME TJIaBbI
kuur [4], [10].

PerynsipHble BhipaxXeHHs B Linux HCITONB3YIOTCS HE TOJBKO IUISA MTOMCKA
nporpaMMoii grep. OueHb MHOTHE IIpOrpaMMbI, TaK WJIH MHAUE padboTamlye
¢ TEKCTOM, B IEPBYIO OYepelb TEKCTOBBIE PENAKTODPHBI, MOIACPXKHUBAIOT pery-
JMpHble BhIpaxeHusa. K TakiuM nporpaMmaM OTHOCSITCS IBA «IJIaBHBIX» TEKCTO-
BBIX penakTopa Linux — Vim 1 Emacs, 0 KOTOpEIX peub IoiAeT B Ciaenywoiei
nekuny (9). OmHAaKO HYXKHO YYMTBIBATh, UYTO B pa3HbIX NTpOrpaMMax UCHOJIb3Y-
10TCA pa3Hble JUAJIEKTHI SI3bIKa PErYJISPHBIX BRIPAXEHWH, TOEe OOHH U Te Xe M10-
HATHSL UMEIOT pa3Hble 0003HaYeHMs, ITO3TOMY BCerga HyXHO obpallaTbes K
PYKOBOICTBY 110 KOHKPETHOH ITporpaMMe.

B 3akiioueHHe MOXHO CKa3aTh, YTO peryIsipHble BRIPAXEHUS 1103BOJISIOT
PE3KO NMOBBICUTH 3G GhEeKTUBHOCTL paboThl, XOPOLLIO MHTErPUPOBaHbl B pabo-
4ylo cpeny B cucTeMe Linux, M €CTh CMBIC ITOTPaTUTh BPeMs Ha HX H3yYyeHHMeE,

3amMeHbl

Vno6¢TBO paboTHl C TOTOKOM HE B IOC/IEIHIOW OYepelb COCTOMT B TOM,
YT0 MOXHO HeE TOJIBKO BEIOOPOYHO IepenaBaTh pe3yJ/IbTaThl paboThI ITPOTpaMM,
HO ¥ ABTOMAaTHYECKH 3aMEHATh OJUH TEKCT IPYTMM IPSAMO B IIOTOKE.

[is 3aMeHBbl OMTHUX CUMBOJIOB IpYTMMH MpeJHa3HaYeHa YTHIUTA tr (Co-
KpalieHHWe OT aHTJI. «translate» — «1peobpa3oBLIBATh, IIEPEBOINTR» ), paboTalo-
WasA KaK GuasTp. Medoamil pelinj MPUMEHHTD €€ TNIPAMO II0 Ha3HAYEHHIO H
BRIMOJIHUTB ITPU €€ MOMOLIY TPAHCIUTEPALIMIO — 3aMEHY JIATHHCKHUX CHMBOJIOB
0MM3KMMM IO 3BYYaAHH IO PYCCKMMU:
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{methody@localhost methodyl$ cat cat.info | tr
abcdefghijklmnopgrstuvwxyz abngedpriooixIMHOOKDPCTYBBCH3 \

> | tr ABCDEPGHIJKLMNOPRSTUVWXYZ ABIJIESTXMAKIMHONKPCTYBBCH3 | head -4
dune: mopeyTHnc.umudo, Home: maT umsomaTHMOH, HecT: Tam MHBORATHOH,

To: OyTnyT od eHTupe dunec

'gaT': [OHIaATeHaTe aHn BPMUTe odunec
z=rzcaczszsssrss==s===zz-axsssszEs=s

[methody®localhost methody]$
ITpumep 7.14. 3aMeHa CUMBOJIOB (TpaHCIUTEPALIMS)

Medoauit MOTPYAWJICS], COCTaBIIsIsI ABAa NMapaMeTpa sl YTUIIUTHI tr: COo-
OTBETCTBMS JIATUHCKUX OYKB KMPWUIMYECKUM. [IepBBIii CUMMBOJI U3 NEPBOTo
NapaMeTpa tr 3aMeHsIeT NePBbIM CUMBOJIOM BTOPOT0, BTOPOA — BTOPBHIM U T. I.
Medonuit 06pabotan NoToX MGUABTPOM t r ABAXAbl; CHayaia YTOObI 3aMEHUTD
CTpouHble OYKBHI, a 3aTeM — NMpoNHUcHbIe. OH MOr OBl clesaTh 3TO U 3a OAMH
npoxon (MpocTo 106aBUB K TTapaMeTpaM TTPONMMCHBIE TTOCNE CTPOYHLIX), HO He
3aXO0TeJ BBITUCHIBATh CTOJIb BJIMHHbBIE ¢cTPOKU. [ToydeHHOMY Ha BhIXOOE TEKC-
Ty BpsI JIU MOXHO HalTH TIpakTHUYECKOE TIpUMEHEHHEe, ONHAKO TpaHCIUTepa-
LIMI0 MOXHO YITOTPeOUTH U ¢ NMOJIb30M. EC/IM He yKa3aTh t r BTOPOIo napamer-
pa, TO BCE CUMBOJIBI, TIEPEUYHCIIEHHBIE B TIEPBOM, OyIyT 3aMeHEHBI HA «<HUYTO»,
T. €. TIOTIPOCTY yAaleHbl U3 NMOTOKA. [IpH NMOMOIIK tr MOXHO TaKXe YIATUTh
IyOIvpylolIecss CUMBOJIBLI (HAIpuMep, JIMIIHHWE MpoOesnbl WX TEPEeBOAbI
CTPOKH), 3aMEHUTh ITpODeIBI NTEpeBOAAMHU CTPOK U T. IN.

IToMHUMO POCTOIA 3aMeHBI OTIEIBHBIX CUMBOJIOB, BO3MOXKHA 3aMEHa I10-
crenoBaTenbHocTe (cioB). CrieMalbHO Ui 3TOTO MpeAdHa3HaYeH MOTOKO-
BbIi pedaxTop sed (CoxpalleHHe OT aHIJ. «stream editor»). OH paboraeT Kak
GHUILTP U BBHIMOJIHSIET peIaKTUPOBAHUE MOCTYMAIOLIUX CTPOK: 3aMEHY OIHHUX
MOCJICAOBATEILHOCTEH CUMBOJIOB ADYTUMH, IIPUYEM MOXHO 3aMCHSITh U pery-
JISIpHbIE BHIPAKEHHS.

Hanpumep, Medonuii ¢ noMolibio sed MoOXeT caenath 6oJiee MOHATHBIM
JUISI HETTPUBBIYHOTO YHUTATEsI CTUCOK (haitioB, BEIBOAUMBIN 1s:

[methody®localhost methody]$ le -1 | sed s/*-[-rwx]*/dafin:/ | sed s/*d[-
rwx] */Karanor:/

uroro 124

dailtn: 1 methody methody 2693 Hosg 15 16:09 cat.info

dattn: 1 methody methody 69 Hom 15 16:08 cat.stderr

KaTanor: 2 methody methody 4096 Hom 15 12:56 Documents

Karanor: 3 methody methody 4096 Hos 15 13:08 examples

datin: 1 methody methody 83459 Hoa 15 16:11 grep.info

Qdafin: 1 methody methody 26 Hom 15 13:08 loop
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®ajtn: 1 methody methody 23 Hos 15 13:08 script
¢aitn: 1 methody methody 33 Hom 15 16:07 textfile
Ratanor: 2 methody methody 4096 Hos 15 12:56 tmp
¢aitn: 1 methody methody 32 Hoa 15 13:08 to.sort
[methody@oblomov methodyl$

Ilpumep 7.15. 3amMeHa 110 peTyIsIPHOMY BbIPaXeHUIO

Y sed oYeHb LIMPOKHE BOZMOXHOCTH, HO AOBOJILHO HETTPUBLIUHBIH CHH-
TAKCHC, HANpUMeEp, 3aMeHa BBIMOJHSAETCS KOMAaHIOW “s/4To_3aMe-
HATB/Ha_4To_3aMeHaTs/". YToObl B HEM pa3o0paTbCs, HYXKHO 00s13aTeNb-
HO NMPOYECTh PYKOBOACTBO sed (1) W 3HaTh PeTYJIIPHbIE BbIPAXEHUSI.

YnopsapouuBaHue

st Toro yToOBI pa3odpaThecs B AAHHBIX, HEPEAKO TPeOYyeTCA UX YIOPSIO-
YHTh: 110 a1(haBUTY, IO HOMEDPY, O KOJUYECTBY ynoTpedneHU. OCHOBHOM UH-
CTPYMEHT ISl YIIOPSIIOYMBAHUS — YTHINTA sort — yXe 3Hakoma Medoauio.
OnHako Ternepb OH eI UCHOJb30BATh €€ B COUETAHUHU C HECKOIbKUMH pY-
THMHU YTHJIUTAMH:

[methody@localhost methodyl$ cat grep.info | tr "[:upper:}"” "[:lower:}"
| tr "[:space:][:punct:}" "\n" \
> | sort | uniq -c¢ | sort -nr | head -8
15233

720 the

342 of

251 to

244 a

213 and

180 or

180 is
[methody@localhost methody]}$

Ilpamep 7.16. TMonyyeHHe ynmopsiZIOYEHHOTO MO YAaCTOTHOCTH CHHMCKA
CIOBOYTIOTpeOIe HUIA

Medonuii (BepHee, KOMITbIOTEp 1O TUTIaHY Medonus) moacymran, CKoJb-
KO pa3 Kakue CJ10Ba ObUIM yNoTpebieHbl B paiine “grep. info” W BbIBENI He-
CKOJIBKO CaMbIX 4acTOYIOTPEOAEMBIX ¢ YKa3aHHEM KOJIMYECTBA YIOTpPeDJe-
Hu# B daitnie. [is aToro notpeboBanoch CHavyala 3aMeHUTh BCe 00JIbLINe OYK-
Bbl MJIEHBKMMM, YTOObI He ObLIO pa3HBIX CIIOCOOOB HallMCaHHS OQHOTO CJI0-
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Ba, 3aTE€M 3aMEHHUTb BCE NMPOOEJIbI U 3HAKH NTpeNMUHaHUS] KOHLIOM CTPOKH (CHUM-
BOJ “\n”), YTOOBI B K&XKIOH CTpoKe ObLIO pOBHO MO 0AHOMY cioBy (Medonuii
BCIOZly B3sJ1 MapaMeTphl tr B KABBIUKH, YTOOBI bash He MOHSUT UX HeNpaBUJIb-
Ho). [ToTOM CMHCOK ObLT OTCOPTHPOBAH, BCE TOBTOPSIOLIMECS CIOBA 3aMeHe-
Hbl OHUM CJIOBOM C YKa3aHMEM KOJHMYECTBA MOBTOPeHHU# (“uniq -c*), 3a-
TeM CTPOKM CHOBa OTCOPTUPOBAHBI IO YOBIBAHUIO YMUCENT B Hayale CTPOKH
("sort -nr") y BbiBeJACHBI IIEPBbIC 8 CTPOK (“head -8").

3anyck komaHg

[TonydyeHHbie B KOHBeMepe JaHHbIE MOXHO MPEBPAaTUTh B PYKOBOICTBO K
JEWCTBMIO 1S KOMITbloTepa. Harpumep, nist Kaxaod rosy4eHHOR co CTaH-
JApTHOTO BBOJA CTPOKH MOXHO 3aMyCTHUTh KaKylo-HUOYIL KOMaHLy, Nepeaan
eil 3Ty CTpOKY B KauecTBe nmapaMeTpa. [ 3Toit Lefu CIyXUT YTHIIUTA Xargs:

[methody@localhost methodyl$ find /bin -type f -perm +a=x \
> | xargs grep -1 -e 'A#!/' 2> /dev/null

/bin/egrep

/bin/fgrep

/bin/unicode_start

/bin/bootanim

[methody@®localhost methodyl$

ITpumep 7.17. Ilounck Bcex ucnoHsAeMBIX (HaiiNoB, KOTOPbIE TOUHO SIBJISI-
10TCS1 CLIEHApUSIMU

3necb Medonnit pellin ONnpeneauTb, KAKHE U3 UCMOJMHSIEMbIX (haiijioB B
KaTajore “ /bin” SBASIOTCS cUeHAapUsIMU. [l 3TOro OH HallleJl BCE€ OObIYHbIE
WUCITIONIHAEMbIe (paiinibl (YKa3bIBaTh “ -type f” — «0ObIYHBIE (alabl» MOTPE-
OOBAJIOCh, YTOOBI B pE3YJILTAT HE MOTIAJIM KAaTaJIOTH, KOTOPbIE OOBIYHO SIBJISIOT-
Cs UCTIOJTHSIEMBIMH), a 3aTeM U1 KaXHAOro HalaeHHoro ¢aiia BbI3Bajl grep,
4TOOBI [TIOMCKATh B HEM COYETAaHHE CUMBOJIOB “# ! /” B Hauaje cTpokH. Kiou
“-1" BeJieJl grep BhIBOAUTHL He 0OHApYXEHHYIO CTPOKY, a uMs (haiijia, B KOTO-
pOM HaiiaeHo coBrnaigeHMe. Tak Medoauil Monyyun CMUCOK HCIOMHAEMBIX
(haiinioB, B KOTOPBIX €CTh CTPOKA C YKa3aHUEM HHTEPIIPETaTopa — HECOMHEH-
HBIX CLIEHApUEB*.

* BO3MOXHBI CLUEHAPUH, B KOTOPbIX HE yKa3aHa NporpaMMa-uHTepIpeTaTop, HO /IS aBTOMaTH-
4eCKOTo 0GHAPYXEeHUS TaKOro cueHapus notpe6ylorcs 6onee CNOXHbIE HHCTPYMEHTBI.
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JNekumns 8. BO3MOXHOCTHU KOMaHAHON 000104KKN

B nexuMH OMMCBHIBAIOTCA OCHOBHbIE BO3MOXKHOCTH, MPHUCYIHHE HHTEPIpPETa-
TOpPY KOMAHAHOH CTPOKH — IJIABHOMY HHCTPYMEHTY noJjib3oBates Linux. Paccma-
TPHBAOTCA padOTA C KOMAHIHOH CTPOKOH M MADIOHAMH, HCNO/Ib30BAHHE OKPY-
XeHHs, 2 TAKXKe 0COOEeHHOCTH nporpamMupoBanns Ha shell. IlpuBoasTcsa npume-
Pl KOH(HUTYpanMoHHbIx aitios bash.

KimoueBbie cjoBa: aTOMapHOCThL Oonepauuu, OubarMoreka, OUGIUOTEUHAS
QyHKLUMS, reHepauusi UMEH (ainoB, AOCTPaUBAHUE, NOYEPHUI MpoLEecc,
HCTOPUS KOMaHI, KOA BO3BpaTa, KOMaHAa-CcoOKpalleHHe, KOHDUpypaLu-
OHHBIN (aiin, oblIecHCTEeMHBIH MTPodUIIb, OKPYKEHHUE, ONEPATOp LIMKIA,
NepeMEHHasi OKPYXKEHUsI, MepCOHATbHBINA MTPOdUb, MOACTAHOBKA, MOM-
CTaHOBKA BBIBOMA, Pa3ACIUTENb, PETYISIPHOE BbIpAXEHUE, CUTHAM, CKPBI-
THIH ¢aitn, crieCUMBOJ, CTAPTOBBIM KOMaHAHBIA WHTEPIIpETATOp, CliEe-
HapHii, YyCIOBHBIN onepaTop, GUIbTP, 11abNOH, 3KpaHUPOBAHHUE,

PenakTupoBaHue BBOAA

Hexoropoe Bpemst mopadotas B Linux U moHabupaB KOMaHIbl B KOMaHI-
Hoit cTpoke, Medoauit NpuilieNn K BbIBOAY, YTO B «OOLLIEHUHU» C OOOJOUYKON He
NOMELAIOT Koe-KaKkHe yaoocTBa. OAHO U3 TaKUX YAOOCTB — BO3MOXHOCTh pe-
JaKTUPOBATh BBOAUMYIO CTPOKY ¢ ITOMOILBIO KJIaBUIIH Backspace (yaajieHHe
nocyieAHero CUMBoOJIa), “ “W” (yAaJieH’e cloBa) U “ ~U*” (yHajJieHHe BCEl CTpO-
KM) — MIPEAOCTABISIET ¢caM TepMHUHa Linux. 3T KOMaHIbl padoTaloT I A/~
6020 TIOCTPOYHOIO BBOJA: HATIpPUMED, €CJTH 3alyCTUTh MIPOTpaMMy cat 0e3 ma-
paMeTpoB, YTOOBI Ta HEMEAJIEHHO OTOOpaXxasnaa BBOAMMBIE C TEPMHHAIA CTPO~
k. ECJTH Mo KaKMM-TO NMPUUMHAM B CTPOYKY Ha 3KpaHe TOMaJo YTO-TO JMII~
Hee, MOXHO Haxartb “ “R” (redraw) — cMCTeMa BbIBeAET B HOBOM CTpOKe CO-
IepXUMOe BXOAHOTO Oydepa.

Medonuit He 3abbLi, 4TO cat 0€3 MapaMeTpoB ClieAyeT 3aBeplluaTh KO-
MaHaoM “ ~D* (KOHell BBOAA). DTy KOMaHIY, KaK U Mpeablaylliue, UHTepHpeTH -
pyeT MpH BBOAE ¢ TEPMUHAJA cHcTeMa. M oHa Xe npeBpalliacT HEKOTOPLIE ApY-
THE YIpaB/ISAIOILIWE CUMBOJIbI (HAalIpUMeEp, “~C” WIX “~Z") B carHaabl. B neii-
CTBUTEJIbHOCTH BCE YNPABJSIOIINE CUMBOJIBI, HHTEPNPETUPYEMble CUCTEMOH,
MOXHO TNEepeHAaCTPOUTh ¢ MOMOIIBIO KOMaHAbl stty. IoJHBIA CIUCOK TOTO,
YTO MOXXHO HACTPauBaTh, BBIAAET KOMaHIA stty -a:

[methody@localhost methodyl$ stty -a
localhost 38400 baud; rows 30; columns 80; line = 0;

intr = AC; quit = *\; erase = *?; kill = AU; eof = 4D; eol = ;
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e0l2 = ; start = ~Q; stop = *S; susp = *Z; rprnt = “R; werase = *W;
lnext = AV; flush = 40; min = 1; time = 0;

-parenb -parodd cs8 hupcl -cstopb cread -clocal -crtscts

~-ignbrk -brkint -ignpar -parmrk -inpck -istrip -inlcr -igner

icrnl ixon -ixoff

-luclc -ixany -imaxbel -iutf8

opost -olcuc -ocrnl onlcr -onocr -onlret -ofill -ofdel nl0 cr0

tab0 bs0 vt0 f£f0

1sig icanon iexten echo echoe echok -echonl -noflsh -xcase

-tostop -echoprt

echoctl echoke
Ipumep 8.1. HacTpoiiku TepMUHANIBHOK JTUHUH

IMpu BuUae cTosib OOGLIMPHBIX BO3IMOXHOCTeH Medonuii HeMmenieHHO
B3sJICS1 YUTATh PYKOBOACTBO (man sStty), OOHAKO HAlleJa B HEM He TaK YX
MHoTrOo 115 ceBs1 nosie3Horo. U3 ynpasisiolix CHMBOJIOB (CTPOKH CO BTOPOM
TI0 YETBEPTYKO) HHTEPECHDBI “~S” H “ ~Q", C TIOMOILBIO KOTOPBIX MOXHO, COOT-
BETCTBEHHO, IPHOCTAHOBHUTbL H BO30OHOBHTD BbLIAayy Ha TEPMHUHAJ (€C/IH TEK-
CTa BBIBEJIOCh YK€ MHOTO, a IIPOYECTDb €r0 He yCIeBaelllb). MOXHO 3aMETHUTb,
4YTO HaCTpoHKa erase (yiajleHUe OIHOTO CUMBOJIa) COOTBETCTBYET YIIPaBJIsIIO-
LIEMY CUMBOJTY, KOTODPbII BO3BpalllaeTcs KaBUlleld Backspace HMEHHO BUP-
TyanbHOW KOHcoaWM Linux — »~?7. Ha MHOrMX TepMHHaNax KjJaBHLIA
Backspace BO3BpalllaeT dpyeoii CUMBOI — “~H”. Ecnu HeobxoauMoO nepe-
onpedeaums HaCTPOWKY erase, MOXHO BOCTIONbL30BaThCSl KOMAHAOW “stty
erase “H”, nmpuuyeM “~H” (ans ynoOCTBa) pa3pelleHO BBOAUTb U Kak IBa
CUMBOJIA: “~" W “H",

Hakownel, 4ToGbl Auwmums TiepenaBaeMblii CUMBOJI €ro YIpPaBJIAIOIIMX
dbyHkumni (ecy, HanpUMep, TpeOyeTCs NepenaTh IPorpaMMe Ha BBOIL CUME0/ C
KOJIIOM 3, T. €. “~C*”), HENOCPEACTBEHHO TIePe]l BBOJAOM 3TOr0 CUMBOJIa HYXHO
nojaTh KOMaHLy “~v* (Inext):

[methody@localhost methody]l$ cat | hexdump -C

Ceffvac mammem Ctrl+C

[methody@localhost methodyl$ cat | hexdump -C

Tenepr Ctrl+V, Ctrl+C, enter m Ctrl+DAC

00000000 f£4 c5 d0 c5 42 d8 20 43 74 72 6¢c 2b 56 2¢c 20 43 |Temeps Ctrls+v, C|
00000010 74 72 6c 2b 43 2c 20 45 6e 74 65 72 30 c9 20 43 |trl+C, enter u C|
00000020 74 72 6¢c 2b 44 03 OQa itrls+D..|

00000027

Ipumep 8.2. DKXpaHUPOBaHUE YTIPABJSAIOUIUX CUMBOJIOB
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3necy Medgonuii mpepBal, Kak U cobUpaics, paboTy NepBoOro U3 cat.
[lpu 3ToM 10 hexdump, pUIETPa, NEPEBOISILLETO BXOAHOM MOTOK B LUIECTHAI~
HaTePMYHOE TNPEACTABJICHUE, IEJI0 JaXe He MO0, IOTOMY YTO cat He ycIesn
00paboTaTh HU OHO# CTPOKHU. Bo BTOpOM ciyyae “~C” moclie » ~V* notepsi-
JIO YTIPaBJISIFOLIMA CMBICT H 0TOGpa3uioch Nnpu Beone. C KIOYOM “-C” hex-
dump BEIBOOWT TAKXE M TEKCTOBOE NMPEACTABICHHE BXOIHOIO ITIOTOKA, 3aMEHSI Sl
HemeyaTHble CHUMBOJIBI TOYKaMM. Tak, Ha TOYKM ObUIM 3aMEHEHBl U ”~C”
(ASCII-kon 03), ¥ Bo3BpallaeMblii Ent er cMMBOJI KOHLUA ¢TpokH (ASClI-xon
0a, B IeCATUYHOM BuIe — 12). HU “~v“, HHM “~D” Ha BXoJ hexdump, KOHeY-
HO, He ITONAJIN: UX, KaK ynpasJsiiollue, odpadoTana cucremMa.

IMpoyne HACTPOHKH st ty OTHOCATCS K 00paboOTKe TEKCTa NPH BLIBOIE Ha
TepMHHAJI U BBoAe ¢ Hero. OHU MHTEPECHHI TOJBKO B TOM CMBICTIE, YTO NPHU UX
H3MEHeHUH paboTaTh ¢ KOMAaHIHON 000JOYKON CTaHOBHUTCSl HeynoOHo. Ha-
NpUMEp, HacTpoiiKa echo onpedensieT, OyneT Ju cucmema 0TOOpaxaTh Ha 3K-
paHe BCe, YTO BBOAUT Moib30BaTeNAb. [1pH BKIIOYEHHOM echo HaxaTHe M1o0oi
a1paBUTHO-LM(PPOBOI KIaBUILM (BBOA CUMBOJIA) MTPUBOAMUT K TOMY, 4YTO CHC~
TeMa (YCTPOIACTBO THUIIA tty) gnigedem 3TOT CUMBOJ Ha TepMUHai. HacTpolika
OTKJIIOYaeTCsl, KOTa ¢ KJIAaBUATYPhl BBOOUTCS NMaposib. I1pyU 3TOM TpynHO oTne-
JIaThCS OT OLLYILEHHS, YTO BBOJA C KIIaBHATYpPhI He NMPOUCXOIHT. Ellie xyxe 06-
CTOMT [I€JI0 C HACTPOMKAMHM, COCTOSIIIIUMH M3 KYCKOB BHIA “1”, “0”, “cr” H
“nl”. 3TU HACTPOMKM YIIPaBJISIOT NpeoOpa3oBaHWEM NMPU BBOIE U BLIBOIAE HC-
TOPHYECKH CJIOXKHMBUIETOCSH O00O3HAYEHUSI KOHLIA CTPOKH 08yMs CUMBOJIAMH B
o0un, TpUHATHIN B Linux. MoXeT CIyUUThCSA TaK, YTO KJIaBUIIA Enter TEpMHU-
Hajla BO3BpallaeT KaK pa3 HenpaBWIbHBIA CUMBOJI KOHLIA CTPOKH, a Iipeobpa-
30BaHME OTKIIIOYEHO. Toraa BMeCTO Enter clieAyeT UCNONbL30BaTh “~J" —
CHMBOJI, Ha CamoMm dene COOTBETCTBYIOIIMA KOHLY CTPOKH.

Bo Bcex ciyyasix, Koraa TepMUHaI HAXOAUTCS B HETTOHATHOM COCTOSIHUH
— He pearMpyeTt Ha Enter, He NMOKAa3klBaeT BBOJA, HE yIajIsieT CUMBOJIOB, BbI-
BOIUT TEKCT «CTYTIEHbKAMU» U T. I1., PEKOMEHIYETCS «JIEYUTh» HACTPOMKH Tep-
MHHAJIA ¢ MOMOIIBIO Sttty sane — cleuualbHOH PopMEI stty, cOpackiBa-
olIe HACTPOMKK TepMHHAJIa B HEKOTOPOEe NPUTONHOE K paboTe COCTOSIHHUE.
Ecny HEMOHATHOE COCTOSTHUE TEPMHHAIA BO3HUKJIIO OMHOKPATHO, HalpuMep,
nocJie aBapUIfHOTO 3aBepINEHUs 9KPAaHHOM NMporpaMMEbl (pedakTopa vim Uiu
000JI0YKHK mc), TO MOXHO BOCIOJb30BaTLCSI KOMaHAOM reset. OHa 3aHOBO
HaCcTpauBaeT TEPMHUHAJ B TIOJIHOM COOTBETCTBUH C CUCTEMHOMN KOH(MUIypaLH-
eif (ykazaHHOM B (paiinie /etc/inittab, cM. JekuMio 10) U terminfo®.

PenakTupoBaHue KOMaHAHOK CTPOKW

Jlaxe He M3yyas CMELMATLHO BO3MOXHOCTEH KOMaHIHON 0GOJIOYKH,
Megoauit akTHBHO MCITOJIb30BAT HEKOTOPEIE U3 HUX, He JOCTYITHbIE ITIPH BBO-

* Ecim TepMBHan BefieT ce6s CTpaHHO, NOCAEAOBATENILHOCTL “~J sttty sane”J” MOXET €r0 BLUIEUHTD,
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Iie TeKCTa Ooavuiurcmay YyTWINT (B YaCTHOCTH, HU cat, HU hexdump). Peus
UIET 0 KJaBMllIaX CTpesika BJeBO U CTpEesIKa BIPAaBo, C MOMOILIbBIO KOTO-
PBIX MOXHO TMepeMeIaTh Kypcop o KOMaHAHOM CTPOKE, M KjlaBullIe Del, yaa-
JIA0lleid CUMBOJI nod KYpPCOPOM, a HE Mo3aau Hero. B nekuuu 2 oH yXxe yoe-
JIWJICS, YTO 3TH KOMaHIbl paboTaloT B bash, HO He paboTaloT Wis cat. bosee
TOro, B MIpOCTOM KOMaHIHOM MHTEPIIPETaTope — sh — OHU ToXe He padoTaloT.
CnenoBartebHO, BO3MOXHOCTH DelaKTopa KOMaHIHOW CTPOKM CIeLH-
¢HYHBI 119 pa3HBIX KOMAHIHBIX 000/ioueK. OaHAaKO caMbie HEOOXOOUMBIE KO-
MaHIbl peIaKTHPOBAHHUS NMOMIEPXHBAIOTCS BO BCeX pasHOBUAHOCTSX shell cxon-
HbBIM 00pa3soM. o cioBaM [ypeBuua «Bo Bcex Buaax Linux o0si3aTeNbHO ecTh
bash, a €ClIM THI AOCTATOYHO OMbITEH, YTOOBI YCTAHABIMBATh U HACTpAaUBATh Ia-
KEThI, MOXeIllb YCTAHOBUTh zsh, Y HEro BO3MOXHOCTEH 00JIbllle, Y4eM MOXKET I0-
HanoOUTLCS OMHOMY YeaoBeKy». [ToaToMy Medoauii 3aHAACA U3YyYeHHEM IOKY-
MEHTaLIMH 10 bash, 4TO 0Ka3aaoch 1€J0M HENpOCThIM, MO0 B bash. info oH
HacyuTaja 60Jiee BOCBMH C TTOJIOBUHOM ThICSY CTPOK. JlaKe IIpo penakKTHpOBaHHe
KOMaHIHOM CTPOKM HAaITUCAHO CTOJIBKO, YTO 32 OAMH pa3 NMpoYyecTb TPYIHO.
ITonbiTKa «HACKOKOM» Y3HAaTh &ce NMpo paboTy B KOMaHIHOM CTPOKE IpH-
HecJla HEKOTOpYIO T0Jb3y. Bo-mepBbixX, NMepeMelaTbesi B KOMaAHIHOM CTPOKe
MOXHO He TOJIbKO 10 OOJHOMY CHMBOJTY BIIeped M Ha3aja, HO M TI0 CJIOBaM: KO-
MaHObl escF/escB Wik Alt+F/Alt+B cooTBeTcTBeHHO (oT forward u back-
ward), paboTaloT TakXe KJIaBUIIIM home U end, WIH, YTO TO XKe caMmoe, “ A" U
“~E", A BO-BTOPBIX, TIOMMMO pabOThl C 00HO{ KOMaHAHOH CTPOKOI, CYIIECT-
BYET ellle HeMaJIo IPYTUX YAOOCTB, O KOTOPBIX W MOHAET peub B 3TOH JIEKLIMH.

UcTtopus komaHp,

[IByMs IpyTHMMHU KJIaBMILIaMH CO CTpeJKaMU — BBEpX U BHU3 — Medoauit
TOXE aKTUBHO MOJb30BaJICs, HE MOAO3PeBasi, UTO 3a4eUCTBYeT 3TUM BECbMa
MOIIIHBIH MexaHU3M bash — paboTy c ucTopueil koManx. Bce koMaHIbl, Ha-
OpaHHBbIe TIOJIL30BATENIEM, bash 3aNTOMUHAET U NMO3BOJsIeT 00pallaThCs K HUM
BnocsieAcTBUH. [To cTpesike BBEpX (MOXHO MCMNOAbL30BaTh U “~P”, previous),
CIMMCOK MOJAHHBIX KOMaHJ «[IpOKPYYHUBAaeTCs» OT NMOcjelHeil K NepBoii, a 1o
cTpejike BHU3 (““N”, next) — obpaTHo. COOTBeTCTBYIOLIasi KOMaHIa 0ToOpa-
>KaeTcsi B KOMaHAHOMU CTPOKE KaK TOJILKO YTO HabpaHHasi, €€ MOXHO OTpelaK-
TUPOBAaThb U MOAaTh 000JI0YKE (MOATOHATH KYPcOp K KOHIY CTPOKH TP 3TOM
He 00s3aTeJIbHO).

Ecnu Heo6xoauMo NOOBLITH M3 MCTOPDUH KaKylo-TO JaBHIOIO KOMAaHIY,
MpOLLE HE TOHSThH CITMCOK UCTOPUH CTpEJIKaMH, a BBIITOJTHUTH TIOMCK C MIOMO-
1bIo KOMaHabl “ ~“R” (reverse search). IIpu 3ToM BRIBOAWTCS ToCKa3Ka Crie-
LIMaJIBHOTO BMIa («reverse-i-search»), MojcTpoka noucka (OKpyXeHHasi CUM-
BOJIAMM ~ M ') W MOCJIEOHSIS U3 KOMaH/ B UCTOPUH, B KOTOPOH 3Ta MOACTpOKa
TIPUCYTCTBYET:
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[methody@®localhoset methodyl$

AR | (reverse-i-search) ':

i | (reverse-i-search) i': 1ls i

n | (reverse-i-search)'in': info

| (reverse-i-search) "inf': info

o | (reverse—i—sea;ch)‘info': info

AR | (reverse-i-search) ‘info': man info

AR | (reverse-1-search) 'info': info "(bash.info.bz2)Commands For
History"

Ipumep 8.3. [ToKcK No UCTOPUH KOMaH[

IIpuMep npeacTaBiasieT CUMBOJIbI, BBOAUMbIe MedoaremM (B JieBOH 4acTH
J0 “ 1 "), U comepXHUMOe NOCJIeIHENH CTPOKHU TEPMUHAIA. DTO «Kaaphl» pabOThI
€ OIHOM M TOM Xe CTPOKOM, NoKa3blBaloLINE, KaK OHa MEHSIETCS NTPpHU Habope.
HabpaB «info», Medoanii npoaokul NOUCK 3TOW MOACTPOKU, TMOBTOPSIS
“~R” 10 TeX MOop, I0OKa He HATKHYJICS Ha HYXHYIO éMYy KOMaHy, COIepXkKallyio
noacTpoky “ info”. OcTaloch TOJMLKO MEPEIaTh €€ bash ¢ noMolikbio Enter.

UYtobbl UCTOPUSI KOMaHII MOTJIa COXPaHSThCS Mexcdy ceaHcaMu paboThl
noJib30BaTelisl, bash 3anuceIBaeT e B hailn . bash_history, Haxonauuiics
B IOMalllHeM KaTaJjlore MoJjib3oBatefis. JegaeTcsa 3To B MOMEHT 3agepuierus
000/T0YKM: HAKOIUIEHHAs1 3a BpeMsl pabOThl UCTOPUSA JOMUCHIBAETCSA B KOHEL
storo ¢aiima. Ilpu creayrolleM 3anycke bash CUMTBIBaeT .bash_history
uenukoM. McTopust XpaHUTCA HE BEUHO, KOJIMYECTBO 3alIOMUHAEMbIX KOMaHd
B .bash_history orpaHuyeHo (006b14HO coxpaHseTcsa 500 koMaHa, HO 3TO
MOXHO U NEepeHaCTPOUTD).

CokpauwieHus

[Touck no ucTopuM — yao6HOE CpeACTBO: JUIMHHYIO KOMaHIHYIO CTPOKY
MOXHO He HabupaTb LIEJIMKOM, a OTBICKaThb U MCNOJIb30BaTh. QIHAKO 0asHIow
KOMaHIy NpuaeTcs 100bIBaTh C TIOMOLIBIO HECKOJBKUX # “R” — a MOXHO U COB-
CEM He JOMCKAThCsl, €CJIM OHA YXKe BbIObLIa OTTyda. JLis Toro 4ToOh! OnepaTHB-
HO 3aMEHSTh KOPOTKHE KOMaH/bl JUTMHHBIMH, CTOUT BOCTIOJIb30BaThCSl COKpa~
weHHsiMH (aliases). B KoH®UTYypaLMOHHBIX (haiijlax KOMaHAHOTO UHTEPIIPETATO-
pa MoJib30BaTesisl OOBIYHO YXKe OIpeNeIeHO HECKOJIbKO COKpallleHUH, CITUCOK
KOTOPBIX MOXHO NMOCMOTPETh € NOMOLIBIO KOMaHIbl alias 6e3 napaMeTpoB:

[methody@localhost methodyl$ alias
alias cd..='cd ..'
alias cp='cp -i'

alias 1='1ls -lapt'
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alias 1ll='ls -laptc'

alias 1s='ls --color=auto'’
alias md='mkdir'

alias mv='mv -i'

alias rd='rmdir’

alias rm='rm =-i‘
IIpumep 8.4. [IpocMoTp 3apaHee onpelesieHHbIX COKpallleHWiA

C cokpaieHussMu Medoauii yxxe CTAUIKHBAICS B IIpMMeEpax, MPUBEIEH-
HBIX B JIEKLIIMM 6, Tl€ KOMaHIa 1s oTKasajach paGoTaTh B COIJIACHM C TEOPUEH.
BhIsSICHMIIOCH, YTO 110 KOMaHIE 1s BMeCTo ymuaums: /bin/ls bash 3anycka-
€T cOOCTBEHHYIO KOMaHIY-COKpallleH1e, NpeBpalliaiouleecs B KOMaHay 1ls -
-color=auto. [loémopHo NOSIBUBUIYIOCS B KOMaHOE MOICTPOKY “1s” MH-
TeprpeTaTop yXe He obpabarbiBaeT, BO M30eXaHMe BeyHoro LiMkia. Hampu-
Mep, KOMaHIa 1s -al npeBpailaercs B pe3yjibTaTe B s --color=auto -
al. TouyHo Tak xe n100ast KOMaHAa, HAYMHAIOIASACA C rm, ITpeBpaLlaeTcs B rm
-1 (interactive), yTo Mecdoaus KpaifHe pa3apaxaert, IOTOMY YTO HH OIHO yIa-
JieHHe He o6xoauTcsl 6e3 BONMPOCOB B CTHJIE «IM: YIAJIMTb OOBLIYHBIN ain
‘Gartn’?»:

{methody@localhost methody]$ unalias cp rm mv
[methody@®localhost methody]$ alias pd=pushd
[methody®@localhost methody]$ alias pp=popd
[methody@®localhost methody]$ pd /bin

/bin ~

[methody@localhost bin]$ pd /usr/share/doc
/usr/share/doc /bin ~

[methody@®localhost doc]$ cd /var/tmp
[methody@localhost tmp]$ dirs

/var/tmp /bin ~

{methody@localhost tmpl$ pp

/bin ~

[methody@localhost binl$ pp
[methody@®localhost methodyl$ pp

-bash: popd: directory stack empty

IIpumep 8.5. Viconb3oBaHue cokpallieHUi U pushd/popd

Ot HamoeanuBoro “-i” Mecdonauit U36aBUICA C TOMOLIbLIO KOMaHAMI
unalias, a 3a0QHO BBeJl COKpallleHMs 1151 TTONIOOMBLIMXCSI eMy KOMaHA bash
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— pushd ¥ popd. 3TH KOMaHAbl*, NONOOHO cd, MEHSIOT TEKYILMil KaTaJor.
Pa3HuLIa cOCTOMT B TOM, YTO pushd Bce KaTaloru, KOTOpble NMoJIb30BaTeNb Je-
JlaeT TEKYLIMMH, 3aTIOMHHaeT B ocoboM criucke (cteke). KomaHna popd yna-
JAET MOCJICAHUH JIEMEHT 3TOrO CTEKA U JeJIaeT TEKYLUUM KaTaJloroM Mnpearno-
cnenHmit. O6e koMaHIB B1OOABOK BBIBOASIT COAEPKMMOE CTEKA KaTalIoroB (TO
Xe caMoe JieflaeT U KkoMaHaa dirs). KomaHaa cd B bash Takxe paboTtaer co
CTEKOM KaTaJIOroB: OHAa 3aMeHsem €ro NMoCJIeIHUI 3JIEMEHT HOBBIM.

KOMaHIA-COKpallieHye, alias

BuytpeHHss komanna shell, 3anaBaemas nosis3oBareneMm. OObIYHO
3aMeHSET OIHY 0oJiee IIMHHYIO KOMaHIy, KOTOpas 4acTo UCIOJIb3Y-
eTcs npu paboTe B KoOMaHIHO#M cTpoke. COKpallleHMsl HE Hacjleny-
10TCS1 C OKDYXEHHUEM.

HAoctpanBanune

CokpailieHus I03BOJIAIOT OBICTPO HAOUpaTh KOMaHOB, OIHAKO HUKAK He
3aTparuBalOT UMEH ¢haiin0oe, KOTOPbIE Yallle BCEr0 M OKa3biBalOTCs NapaMeTpa-
MM 9THX KOMaHa. briBaeT, YTo HabOpaHHOM CTPOKM — MYTH K (aitiyly ¥ HECKONb-
KHX NMepBbiX OYKB €ro UMEHHM — AOCTaTOYHO IS 0OHO3HA4HO20 YKa3aHMS Ha
3T0T (paiJI, MOTOMY YTO 10 BBEAEHHOMY IyTH APYTrUx (ailioB, Ybe UM HaYu-
HAeTCA Ha 3TH OYKBBI, MPOCTO HeT. YToOBI He IOMUCHIBATh OCTABIIHECS OYKBBI
(ammeHa ¢aitytoB B Linux MoryT ObITh BeCbMa JIJIMHHBIMH), [YpeBUY nocoBeTo-
Ban Medoauio HaxaTb ki1aBuy Tab. U — o yyno! — bash cam noctpousn Ha-
Yano UMEHM hailna 10 Lenoro (CHOBa BOCIIONb3YEMCST METOIOM «KaJpOB»):

[methody@localhost methodyl$ ls -al /bin/base

Tab | [methody@®localhost methodyl$ l1ls -al /bin/basename
-rwxr-xr-x 1 root root 12520 Mo 3 18:29 /bin/basename
[methody@localhost methodyl$ base

Tab | [methody@localhost methody]$ basename

Tab | [methody@localhost methodyl$ basename ex

Tab | [methody@localhost methody]$ basename examples/
Tab | [methody@localhost methody]$ basename

examples/-filename-with-

-filename-with-
Ilpnmep 8.6. Ucnionb3oBaHWe NOCTpaUBAHUS

Nanbiue — 6osbuie. OKa3bIBAeTCsl, U UMsI KOMaHAbl MOXHO BBOIWTDb HE
e IMKOM: 000JI0YKa JOCTPOMT HaGupaeMoe CJIOBO MMEHHO IO KOMaHIbl, pa3

* OHM Ha3BaHBI 1O AHANIOTHH C OMePaLMsAMHU paboTH co cTekoM — push u pop.
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YX 3TO CJIOBO CTOMT B Hayajie KOMaHAHO# cTpoku. TakuM oOpa3oM, KoMaHay
basename examples/-filename-with- Medoauit Habpan 3a gocems
HaXaTHi Ha KJIaBUATypy («base» U yeTeipe Tab)! EMy He NpHLINOCH BBOAUTD
HavyajJ0 UMEHHU haiina B KaTajlore examples, NOTOMY YTO (aitn TaM ObLT Bee-
IO OJWH.

BrinosnHss aocrpamBande (completion), bash MOXET BBIBECTH He BCKO
CTPOKY, a TOJBKO Ty €€ YaCTb, OTHOCUTENBHO KOTOPOil Yy HEro HET COMHEHMUIA.
Ecnu nanbHeiiliee nocTpaiBaHHe MOXET MOUTH HECKOAbKUMU TIYTAMH, TO OI-
HOKpPAaTHOE HaxaTue Tab MpHUBeIET K TOMY, YTO bash pacTepsiHHO NMUCKHET,
a MOBTOPHOE — K BBIBOAY 100 KOMaHIHOU CTPOKO#H CIIMCKA BCEX BO3MOXHBIX
BapHaHTOB. B 3ToM ciyyae Hano moacka3aTb KOMaHIHOW 000J0YKe NMpPOAoI-
XeHHe: JOTHCATh HECKOJIbKO CHMMBOJIOB, OMNpeesiOlINX, N0 KaKOMy NYTH
MOMAET NOoCTpauBaHKe, U CHOBA HaXaThb Tab.

IMoMcK KIIOYEBOro CloBa «completion» 1Mo TOKyMeHTalUWHW bash BblIajl
TaK MHOro UH(opMaluu, yto Medonuii odpatuics k [ypeBuuy 3a MOMOUIBIO.
OaHaKo TOT OTBETHJI, YTO He UCTIONB3YeT bash, U MO3TOMY HE B COCTOSTHUH
OOBSCHSTH TOHKOCTH €ro HacTpoiiku. Eciu B bash NpeaycMOTpeHO HeCKoabKo
THUIOB IOCTpavBaHUs (1o UMeHaM ¢aiiioB, M0 UMEHAM KOMAaHI U T. 11.), TO B
zsh UX CKoAbKO yeoOHo: CYLLIECTBYET CIIOCO0 3arporpaMMM poBaTh JII0O0H aro-
PHTM JIOCTpauBaHMS W 3a1aTh LIA0NOH KOMaHIHOM CTPOKH, B KOTOPOH UMEH-
HO 3TOT ¢Iocob Oyaer NpUMeEHSIThCS.

feHepauua umeH daitnos

[locTpauBaHue oueHb yIOOHO, KOTAA Lie/b M0Jb30BaTeNsl — 3a1aTh 00uH
KOHKPETHHBIH (haiil B KoMaHAHOU cTpoke. Ecau xe HyxHO paboTaTh cpa3y ¢
Heckoabkumu dailnaMu — Hanpumep, sl nepeMelleHUs UX B Apyroi KaTtaior
¢ MOMOIIBIO MV, JOCTPauBaHWe He noMoraeT. Heooxonum croco6 3a1aTh on-
HO «0o01Uee» UM 1Sl TpyInnsl paliioB, ¢ KOTOPLIMHU OyneT paboTaTh KOMaH.a.
B nogapnsiioiieM GONBILMHCTBE CAy4aeB 3TO MOXHO CAENaTh MPH MOMOUIH
madJioHa.

LLlaGnoHbl

[11a6710H B KOMAHIHOM MHTEPIIPETATOPE HUCIONB3YeTCsl IPUMEPHO B TeX
e LIeJISIX, UTO U PeryasipHOe BhIPAaXKeHHe, YIIOMSHYTOe B JIEKLIMH 7: ISl TOMCKa
CTPOK OTpeaesieHHOM CTPYKTYPbl Cpear MHOXECTBA pa3HoOOpa3HbIX CTpoK. B

* Bce TepMHHAabI 1O/IXHbB! YMETh BbiIaBaTh 3BYKOBOW CHTHa MPH BbiBOAE YNPABASAIOILETO CUM-
Bojia " ~G”. [N 3TOTO HE HYXHO 3anycKaTh HUKAKMX JOMOJHUTENbHBIX MPOrPaMM: «HacTos-
LiMe» TEPMUHAIBI UMEIOT BCTPOGHHbII IMHAMUK, a BUPTY&1bHble KOHCOMH OObIYHO MOJb3YIOTCS
CHUCTEMHBIM («MUILANKOM»). B KpaiiHeM ciyuae pa3peluaeTcs MPUBIEKATh BHUMAHHE MOJIb30Ba-
Tead APYrMMHM criocobaMu: HampuMep, 3MYJISATOp TePMUHAIa screen NMUIUET B cAYXeOHOI
ctpoke «wuff-wuffs («raB-rap»).
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OTJIMYHME OT PETyJIIPHOIO BhIpaXeHHsl, 11abA0OH Bceraa NpUMEpPSIETCs] K CTPOKeE
LIETMKOM, KPOME TOTO, OH YCTPOEH 3HAaYMUTENbHO MpoLie (a 3HaYUT, U OeaHee).
CHMBOJIBI B 11aBJIOHE pa3fensoTcsl Ha OObIYHbIE H cnielHaibHble. OObIY-
Hble CHMBOJIbI COOTBETCTBYIOT TAKHM XK€ CUMBOJIAM B CTPOKE, a CrelaIbHbIe
— 00pabaTbiBalOTCs1 0COOBIM 0OPa30OM:;
¢ [Ha6noHy, cocTosillieMy TOJBLKO U3 OOBIUHBIX CUMBOJIOB, COOTBETCTBYET
eduricmeerHas CTPOKa, COCTOSILIAs U3 TeX XKE CUMBOJIOB B TOM XK€ MOpsia-
ke. HanpuMep, mabjioHy “abc” COOTBETCTBYET CTpoka abc, HO He aBc
unu ABC, noToMy 4TO 60JbllIME U MaJIeHbKME OYKBBI pa3iMyatoTcs.
¢ [1labnoHy, cocTosilieMy U3 eAUHCTBEHHOIO CMeLiICHMBOJIA “ * “, COOTBET-
CTByeT Jjit0bast cTpoka 11060 IIHUHBI (B TOM YUCIIE U MycTas).
¢ [IlabnoHy, cocTosIllIEMY M3 €TMHCTBEHHOTO CMELICHMBOJIA ¥ 2 “, COOTBET-
CTBYeT s/06as CTPOKa IUIMHOI B OIMH CUMBOJI, HANIpUMEp, &, + WIH @, HO
HEe ab uiu 8888.
¢ [labnony, cocTosinieMy M3 JIOOBIX CUMBOJIOB, 3aKJII0OYEHHBIX B KBaapar-
Hble CKOOKM “ [“ U “] " COOTBETCTBYeT CTPOKa JJIMHOWU B 00ux CUMBOJ1,
MpHUYEM ITOT CUMBOJI IOJIKEH 8cmpexamusess CpelU 3aKII0YEHHBIX B CKOO-
k4. HanpuMep, 11abyioHy “ [bar] “ COOTBETCTBYIOT TOJBKO CTPOKHU a, b
U r, HO He c, B, bar unu ab. CUMBOJIBI BHYTPU CKOOOK MOXHO He nepe-
YUCHATh MOJIHOCTBIO, a 3anaBaThb duana3oH, B Hayajle KOTOpPOTO CTOMUT
cuMBoJ1 ¢ HauMeHbIMM ASCII-konoM, 3aTeM cieayeT “-", a 3aTeM —
cumBoi ¢ HaubonpiiuM ASCII-konoM. Hanpumep, mabnaony “ [0-9a-
fA-F]“ COOTBETCTBYeT OJHA lllecTHAIIIaTeEpHUHas Ludpa (CKaxeM, 5, e
UM C). Ecau nocne # [ B abaoHe ciaemyer “ | “, TO eMY COOTBETCTBYET
CTpOKa U3 OOHOTO CUMBOJIA, He MEPEeYMCIEHHOTO MeXIy CKOOKaMM.
¢ [11a610HY, cocTOsIlIEMY M3 HECKOAbKUX 4YAaCTei, COOTBETCTBYET CTPOKA,
KOTOPYIO MOXHO pa3bUTh Ha CTOJIBKO X€E MOACTPOK (BO3MOXHO, MYCTHIX),
TIpHYEeM MepBasi IOACTpOKa OyIeT OTBeYaTh NepBoOil YacTH WwabioHa, BTO-
pasi — BTopo# U T. 1. Hanpumep, mabnoHy “a*b?c” 6yayT COOTBETCTBO-
BaTb CTPOKM ab@c (“*“ COOTBETCTBYET MyCTasl MOACTPOKA), a+b=c U
aaabbc, HO He OYIOYT COOTBETCTBOBAThL abc (¥ ?” COOTBETCTBYET MOACT-
pokKa c, a ISl “C” COOTBETCTBUSI HE HAXOAUTCA), @ab@c (HET COOTBETCT-
BMs1 [T “a”) WIM aaabbbc (M3 Tpex b repBoe COOTBETCTBYET “b” , BTO-
poe — “?“, a BOT TpeTbe MIPUXOAUTCS Ha "C*),

mabaoH, pattern

Crpoka cneunanbHoro ¢popmara, UCNoJib3yeMas B IpoLieaypax TeK-
CToBOro novcka. [oBoOpAT, UTO CTPOKA COOTBETCTBYET 11a0JIOHY, ec-
JIM MOXHO I10 OIpeAeJIe HHbIM MpaBUjIaM KaX/JI0My CUMBOJIY CTPOKU
MOCTaBUTb B COOTBETCTBHE cUMBOJ wabioHa. B Linux Haubosee
MOMYASIpHbI 111a610HBI B (popMaTe KOMaHIHOTO WHTepIpeTraTopa U
peryasipHbie BLIPAKEHHS.

137



Kype OnepaunoHHas enerema Linux

Ucnonb3oBaHne wabnoHoB

[LabnoHbl UCMONB3YIOTCS B HECKOJBKMX KOHCTpYKUMsX shell. [taBHOe
MECTO MX MIpUMEHEHHUSI — KOMaHAHasl ¢cTpoka. Eciu 000/10uka «BUIMT» B KO-
MaHIHOM CTpoke 1IabJIOH, OHa HEMEUIEHHO 3aMEHSIET €ro CIIMCKOM @hailioa,
HMEHa KOTOPBIX €My COOTBETCTBYIOT. KoMaHIa, KoTopasi 3aTeM BbI3bIBA€TCS,
FIOJIy4aeT B KauyeCTBe ITapaMeTPOB CIIUCOK (haiiioB yKe 6€3 BCAKHX 111a0JIOHOB,
KakK €CJIM Obl 3TOT CIIMCOK HOJIb30BaTellb BBEJ BPYYHYIO. 3Ta CIOCOOHOCTH KO-
MaHIHOT'O HHTEPIIPEeTaTOpa Ha3biBaeTCs reHepauHed HMeH ¢aiiios;

{fmethody@localhost methody}$ ls .bash*
.bash_history .bash_logout .bash_profile .bashrc
[methody@localhost methody]$ /bin/e*

/bin/ed /bin/egrep /bin/ex

[methody@®localhost methody]$ 1ls *a*
-filename-with-

fmethody@localhost methodyl}$ le -dF *[ao]*

Documents/ examples/ loop to.sort*
Ilpumep 8.7. Ucrionb3oBaHue 11abIOHA B KOMaHIHOMN CTpOKe

Medgoauii, Kak 310 ClIy4yaeTcsi C HOBUYKaAMH, HEMEIUICHHO HATOJKHYJICS
Ha HECKOJILKO «ITOABOJAHBIX KAMHEeMN», HeU30eXHbIX B CUTyallMH, KOTJda KOHey-
HBIH pe3yJbTaT HeU3BeCTEeH. TONbKO nepBasi KoMaHaa cpaboTana He BONMpPEKH
€ro OXMUAaHHAM: 1WAOJIOH ¥ . bash* ¥ ObL1 NpeBpallicH KOMaHIHOK 000104KOH
B CUCOK (paitioB, HAUMHAIOLLMXCS Ha . bash, 3TOT CIIMCOK MOTYyYHUJIa B Kaue-
CTBe IapaMeTPOB KOMAHAHOM CTPOKH 1s, IOCJIE YETro YECTHO ero BuiBena. C
“/bin/e*” Medoauio NoBe3yio — 3TOT 1A0JI0OH NPeBPaTUICS B CITMCOK (haii-
JIOB M3 KaTtajora /bin, HAYMHAKIIMXCS Ha “e”, U nepesim (PakyioM B CITUCKE
okKasanach 0e300MaOHas YTHIKTA /bin/echo. [1oCKOMbKY B KOMAHAHOM CTpO-
K€ HU4YEero, KpoMe 111abJoHa, He ObL10, HMMEHHO CTpoKa /bin/echo 6bl1a Boc-
MIPUHSATA 000JIOYKOH B Ka4eCTBE KoMaHOb*, KOTOPOH (B KayecTBe napamempos)
OBLIW NepenaHbl OCTAIbHBIE JIEMEHTHI CITUCKA — /bin/ed, /bin/egrep U
/bin/ex.

Yro ke KacaeTcsa 1ls *a*, To, Mo pacyeraM Medoausi, 3Ta KOMaHaa
IIOMXKHa ObLIa BbLAATh CIUCOK (baiJIOB B TEKYLLEM KaTajlore, MMsi KOTOPBIX Co-
depxcum “a”. BMecTo 3TOro Ha 3KpaH BbIBEJIOCh UMs aiiia U3 noakaTtaiora
examples... BpoyeM, HUKaKol YepHOH Maruu TYT HET. Bo-nepBbiX, UMEHa
daiinioB BUIa “ .bash*” XOTS M coaepXaT “a“, HO HAYUHAIOTCS C TOYKH, H,
cTasio ObITh, CYUTAIOTCS CKPbITbIMH. CKpbIThie (haifiibl IONAJalOT B pe3y/ibTar
reHepalMy UMEH TOJbKO €CJIM TOYKa B HayaJie yKa3aHa 26Ho0 (KaK B [iepBoi KO-

* MoOXHO BCIOMHUTDb PO HyJIEBO# NapaMeTp KOMaHAHOMA CTPOKH, 0O6CYXNaBLIUACH B IEKUHH 5.
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Mauae npumepa). [TosToMy 1o aboHy “ *a* ” B JoMallIHeM Katajiore Mecgo-
IMa bash HaUles TONABKO MOAKATAJIOr C HUMEHEM examples — €ro-To OH M Ie-
pesa B KayecTBe fapaMeTpa yTuiauTe 1s. UTo ObUTO BhIBENEHO Ha 9KPaH B pe-
3yneTaTte 0Opa3oBaBileiicss KOMaHAb 1s examples? KoHeyHo, conepxumoe
Katanora. 111aGoH B mocneaHei KoMaHIe U3 NpUMepa, “* [ao] *” ObLI npe-
BpallEH B CIIMCOK (hail/ioB, YbM HMEHA COAEPXKAT “a” WIMU “o” — Documents
examples loop to.sort, a kmoy “-d” notpedoBaji oT 1s MNOKa3biBaTh
MHGPOPMALIMIO O KaTajlorax, a He 00 Mx colepXUMOM. B COOTBETCTBUM C KITiO-
YoM “-F”, 1s paccTaBuja “/” MocJjie KaTaJoroOB M “ * ” [ocjle UCIOHAEMBIX
taiinos.

Eille onHO OTNIMYMe reHepalMy HMEH OT CTAaHIAPTHOU 06paboTKu 11abo-
Ha — B TOM, UTO CUMBOJI “/ ”, pa3le/IsiIOLLMiA JIEMEHTRI yTH, HUK020a HE CTa~-
BUTCS B COOTBETCTBUE “ * ” WM AUAIa30Hy. [IporcXoauT 3TO He MOTOMY, UTO HC-
KaXe€H aJIrOpUMTM, a MOTOMY, YTO MPH reHepallui UMeH abaoH NPUMEHSIETCS
MMEHHO K 3/7IEMEHTY MyTH, BHYTPH KOTOPOTO yXxe HeT “/*. Hanpumep, nomay-
YUTh CIUCOK haitNloB, KOTOpble HAXOASTCS B KaTajorax /usr/bin M
/usr/sbin ¥ coaepxar NMoACTPOKY “ppp” B UMEHH, MOXHO C IMTOMOILLIBIO Aa6-
JoHa “ /usr/*bin/*ppp*”. OnHaKo odHo2o 11A0JIOHA, KOTOPLIH Obl BKIIOYAJ
B 3TOT CITUCOK €l1lie M KaTaiorn /bin M /sbin — TO €CTb MOAKATANIOTH dpyeozo
YPOBHSI BJIOXEHHOCTH — 110 CTAHAAPTHBIM MMpaBUJIaM CAeNIaTh Hemb3s™.

Ecnu nepen mo6bIM CrielIMaIbHBIM CHMBOJIOM CTOUT “\ “, 3TOT CUMBOJI
JULIAETCS CMEeUUaAIbBHOTO 3HAYEHHMS, IKPAHHPYeTCs: Tapa “ \cumMBOI” 3aMEHS -
eTCsl KOMaHIHbLIM MHTEPITPETATOPOM Ha “ CuMBOJI" W TepeaeTcsl B KOMaHI -
HYI0 CTPOKY 6€3 BCAKOM aanbHeHed o6paboTKu:

[methody@localhogt methody]$ echo *o*
Documentsg loop to.sort
[methody®localhost methody]l$ echo \*o\*
ioi

[methody@®localhost methodyl$ echo "*o#*"
.o.

[methody@localhost methody]$ echo *y*
Qy‘

[methody@localhost methodyl$ 1s *y*

la: *y*: No such file or directory

IIpumep 8.8. DkpaHHpoBaHME CHeLHANBLHBIX CUMBOJIOB H 0OpaboTKa
«ITYCTbIX» 11a0JIOHOB

* Tenepauus umeH $haiinoB B zsh npeaycMaTpuBaeT CreUMaNbHbli 1AGAOH ” ** ¥ KOTOPOMY
COOTBETCTBYIOT NOACTPOKHM € JOOBIM KoJuuecTBoM # / . Tlonb30BaTbCA UM CledyeT KpaitHe oc-
TOPOXHO, MOHUMAs1, YTO MPH FEHEPALIMU UMEH MO TaKOMY LIabIOHY BBIMONTHAECTCA ONEpaLMs,
aHanoTMYHasA He 1s,a 1s -R uau find. Tak, MCnoab30BaHKE “ / * *“ B Hauyalle 11a6ioHa Bbi30-
BET MPOCMOTP Beelt ¢aitnoBoit cucteMbl!
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Medonuit 3aMeTH, 4yTO WIAOJOH, KOTOPOMY HE COOTBETCTBYET HU 00HO
uMs daitna, bash packpblBaTb He CTall, KaK e€ciid Obl Bce “* 7 B HEM ObLIH K-
paHupoBaHbl. B caMoM niefie, Kakoe U3 ABYX 30J MeHbILE: U3MEHSITb UHmepnpe-
mayuro CreLiICUMBOJIOB B 3aBUCUMOCTH OT COIEPKMMOrO Katajiora, Uiu coxpa-
HSITb JJIOTUKY UHTEPITPETALUU C PUCKOM TPEBPaTUTh KOMaHy C apaMeTpaMH B
KOMaHay 6e3 napamempos? Ecnu Obl, 10NYyCTHM, 11abJOH, KOTOPOMY He Ha-
LLTOCh COOTBETCTBUS, MTOITPOCTY YAAJISUICS, TO KOMaHAa 1s *y* MpeBpaTUiach
ObI B 15 M HEOXXMAAHHO BblIaj1a Ob1 CONEPXKMMOE BCETO KaTajlora. ABTOpHl bash
(kax 1 CTuBeH BOpH, aBTOp caMoii TiepBoi KOMaHIHOHK 000J104KK — sh) BbI-
Opanu OoJiee HEMOC/IENOBaTeIbHbIN, HO U DoJiee Ge30MacHbIi NMepBbIii cr1oco6*.

JIMIIUTL crieudaibHble CHMBOJIBI UX CHIELMAJILHOrO 3HaYeHUsI MOXHO H
JIPYrHM criocoboM. B iekuinu 2 ObL10 pacckasaHo, UTO pa3feIMTENH (podeibl,
CUMBOJIbI TaOy/JsILLMM U CHUMBOJIbI MEpeBOAA CTPOKH) TEPECTAIOT BOCIIPUHH-
MaThbCsl Kak TaKOBbIE, €CJIM YacTh KOMaHIHOM CTPOKH, UX COePXKAlLYyIO, OKpPY-
JKUTb IBOAHBIMU UM ONMHAPHBIMU KaBbldKaMU. B KaBbluKax repecraer «pa-
0oTaTb» M reHepaursi UMeH (Kak 3TO BUIHO W3 NMpUMepa), U UHTepripeTauusi
JIPYTUX CrielaibHbIX CHMBOJIOB. /IBOiiHbIe KaBbIYKH, OIHAKO, JOMYCKAIOT BbI-
MOJHEHUE MOACTAHOBOK TEPEMEHHOI OKDYXEHHUsI U pelyjabrata paboThl KO-
MaHIbl, OITUCAHHbIX B IBYX C/I€AYIOLIUX pa3ieiax.

OkpyXxeHue

B nekuuu 5 yxe yrioMMHanoch, 4T0 CUCTEMHbIN BbI30B fork (), co3na-
Basi TOUHYIO KOMHUIO POIUTENBCKOTO MpOLECca, KOMUPYET TAKXKe U OKPYHKEHHe.
Heo6GxonnMMocTh B «OKpYXeHUH» 00YC/IOB/€HAa BOT KaKOU 3amayeii. AKT nepe-
Jayy JaHHbIX OT POJUTENBCKOTO MPOLIECCa JOUEPHEMY, U, UTO €11i€ BaXXHeEe, CU-
cTeMe, IoJKeH 00nanaTh cBONCTBOM aroMapHoctd. Eciu vcnonb3oBaTh st
9TON 1eaHu daia (HaripuMep, KOHGUIYpallMOHHbI dain 3aryckaeMoil npo-
rpaMMBbl), BCErIa COXPAHSIETCS] BEPOSITHOCTD, YTO 3a BpeMsI MEXY U3MEHEHHU-
eM daiina ¥ mocaeayoUM YTeHUEM 3arlyllieHHOH MporpaMMoi KTO-TO — Ha-
MpUMEDP, APYrod MNpoLecC TOro Xe IMOoJb30BaTelsi — CHOBAa U3MEHUT 3TOT
tdaiin**. Xopouio 6bl, YTOOBI UzMeHeHUe NAHHBIX H UX NEpenaya BbIMOJHSUTHCh
odHoii onepalidei. HampuMep, 3aBecTH [Uist KaXI0ro rpouecca Takoii «pain»,
COACPKUMOE KOTOPOTO, BO-MEPBBIX, MOT Obl UBMEHUTDL MOAbKO ITOT MPOLIECC,
H, BO-BTOPbIX, OHO aBTOMaTU4Y€CKH KOMUPOBAJIOCH Obl B aHANTOrMUHbIN «daiin»
JloYepHero TpoLecca MpU ero NOpoXICHUH.

DTHU CBOWCTBA M pealM30BaHbl B IOHITHH «OKpYXKeHnHe». Kaxabiii 3army-
cKaeMblii Ipoliecc CUcTeMa CHabXaeT HEKUM UH(GOPMaLIMOHHBIM TIPOCTPaH-

* ABTOpbI zsh MOLUIM 10 APYTOMYy NyTH: B 3TOH BepcuH shell ucnosb3oBaHue wabioHa, KOTO-
POMY He COOTBETCTBYET HU OAHO UMS (ailsia, IPUBOLNT K owiubKe, U COOTBETCTBYIOLLAsI KOMaH-
112 He BBIMOJHAETCS.

** DTa cuTyauusl HasbiBaeTcsl «race condition» («COCTOSIHME TOHKM»), U 4aCcTO BCTPEYAETCA B
[UIOXO CIIPOEKTHPOBAHHBIX CUCTEMAX, TAe eCTh XOTs Obl 1Ba Mapaiie/ibHBIX polecca,
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CTBOM, KOTOPOE 3TOT MPOLIECC BIIPaBe U3MEHATh KaK eMy 3a0J1aropaccyauTCs.
[IpaBuiia MONb30BaHUS 3THM TPOCTPAHCTBOM MPOCTHE: B HEM MOXHO 3a7aBaTh
MMeHOBaHHbIE XpaHUJIMIIIA IAHHBIX (MepeMeHHbIe OKPYXKEHUS), B KOTOphIE 3a-
MUCHIBATb KAKYI0 YTOJHO MHpOpMalLMIO (MPUCBaUBaTh 3HaUEHHE TEpeMeH-
HOM OKpYXEHHSI), a BIMOCIEACTBUH 3TY MHGOPMALIUIO CYMTBIBATh (IIOACTAB-
J9Th 3HaUeHHUEe TepeMeHHO#). JoYyepHHMil MpolecC — TOYHAs KOMUs POIdM-
TELCKOTO, MTO3TOMY €ro OKpYXeHHEe — TaKKe TOUHAs KOMUSI POIUTENbCKOTO.
Ecan npo noYepHMii TIpoLiecc U3BECTHO, YTO OH MCIOJb3YeT 3HAUEHHUS HEKO-
TOpBIX MEPEMEHHBIX U3 YKClia MepelaBaeMbiX eMy C OKPYKEHHUEM, POAMTENb-
CKMI1 MOXET 3apaHee yKa3aTb, KAKHM H3 KOIMHUPYEMbBIX B OKPYXEHHUH Tepe-
MEHHBIX HYXHO M3MEHMTh 3HaueHue. [IpH 3TOM, ¢ OJHOI CTOPOHBI, HUKTO
(KpoMe CUCTeMbI, KOHEYHO) He CMOXET BMelllaThCs B Mpoliece nepejadyu JaH-
HBIX, @ C IPYTOM CTOPOHBI, OJHA U Ta XK€ YTHJINTA MOXET ObITh MCTIONb30BaHa
00HUM U meM Hce CTTOCOOOM, HO B UBMEHEHHOM OKPYXEHHWH — U BblIaBaTh pa3-
JMYHBIE pe3YJIbTaThi:

[methody@localhost methody]$ date

Ora Hoa 5 16:20:16 MSK 2004
[methody@localhost methodyl$ LC_TIME=C date
Fri Nov 5 16:20:23 MSK 2004

IIpumep 8.9. YTunuTa Is monb3yercs rnepeMeHHON OKpyXeHust LC_TIME

OKpyXKeHune, environment

Habop naHHBIX, IPUITMCAHHBIX CUCTEMOM Mpoleccy. [Tpouecc Mo-
XET MOJIb30BaThCcsl MH(MOPMaUMed U3 OKPYXEHMS Ui HACTPOHKH,
U3MEHSTb U JOMOJHSTh ero. OKpyXeHUe NMpeICcTaBIeHO B BUIE Me-
PEMEHHBIX OKPYXKEHWsl ¥ X 3HadeHui. [1py nopoxneHuu npoiecca
OKPYXEHHE POIMTENbCKOro Npoliecca Hac/eayeTcs 1OYEPHUM (KO-
MUpyeTcs).

PaboTta ¢ nepemeHHbiMM B shell

B nocienHeM npumepe Medoanit BocMonb30Baicsl MOACMOTPEHHbBIM Y
[ypeBMYa MpHUEMOM: TIPUCBOWIT HEKOTOpOE 3HAYEHHUE MePEMEHHOM OKPYXeHHS
B KOMaHIHOM CTPOKE heped UMeHeM KoMaHIbl. KOMaHIHBIA HHTEpIpeTaTop,
VBUJIEB “=" BHYTPW NEPBOTO CI0BAa KOMAaHAHOM CTPOKH, PUXOOHUT K BHIBOLY,
YTO 3TO — OTeEpalus MPUCBAUBAHHUA, a HE UM KOMaH/bI, U 3alIOMHHAET, KaK
HaI0 U3MEHUTh OKPYXXEeHHEe KOMaHbl, KOTOpas mnocaenyeT nanee. [lepemeH-
Has OKpyXeHusl LC_TIME IpeANnuChiBaeT UCTIONb30BaTh ONpeaeeHHbIN A3bIK
TNpH BbIBOJE JaTbl U BPeMEHHM, a 3HaueHHe “C” COOTBETCTBYET CTAHAAPTHOMY
CHCTEMHOMY $SI3bIKY (4allle BCErO — aHTJIMHCKOMY).
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Ecnu paccmaTtpusath shell B KauecTBe BHICOKOYPOBHEBOTO fI3bIKa IMpPO-
rpaMMUPOBaHUsl, TO €ro NMEPeMeHHbIE — caMble OOBIUHBIE CMPOKOBbie TIEpe-
MeHHble. 3anucaTh 3HaY€HUE B MEPEMEHHYIO MOXHO C MOMOLLBIO OfepaLun
NpUCBauBaHUsA, a TIPOYECTb €ro OTTYAA — C MOMOIUBIO ONEpaLlUM MOACTAHOBKH
BUIA STIEepeEMEHHAS.

[methody@localhost methodyl$ A=dit
[methody@localhost methody]$ C=dah
[methody@localhoat methodyl$ echo $A $B $C
dit dah

[methody@localhost methody)$ B=" "
[methody@localhost methody]$ echo $A $B $C
dit dah

[methody@localhost methody]$ echo "$A $B $C»
dit dah

[methody®localhost methody)$ echo '$A $B $C'
$A $B $C

Ipumep 8.10. IMoacraHoBKa 3HAYEHUH NTEPEMEHHBIX

Kak BMIHO M3 NMpMMepa, 3HAYEHUE HeonpedeaeHHOI TIEPEMEHHOI (B) B
shell cyuTaeTcsi MycThIM U TPU TOACTAHOBKE He BLIBOAMUTCS HUKAKHUX Mpeay-
npexneHui. Cama NnoacTaHOBKA NMPOUCXOAMT, KaK U T'eHepalus UMeH, neped
pa3bopoM KOMaHIHOM cTpoKH, HabpaHHOI nmonb3oBateneM. [ToaToMy BTOpas
KOMaHIa echo B IpMMepe NMOMyuWia, KaK U Nnepsas, déa napametpa (“dit” u
“dah”), HECMOTpSA Ha TO, UYTO NEpPeMeHHas B 6bU1a K TOMY BpEMEHM OTpeesie-
Ha U coliepXaja pa3deiureib-npodesi. A BOT TpeTbsi U 4YETBEpPTass KOMAaHIbI
echo TIONYYWIH 1O 00HOMY TlapaMeTpy. 3IeCh CKasajaoChb pa3jiIMuve MeEXIy
OIMHApHBIMH M JBOHHBIMU KaBbluKamMH B shell: BHYTpH ABOMHBIX KaBbiYeK
JeHCTBYET NOJACTaHOBKA 3HaYeHUM NepeMEeHHbIX.

INepeMeHHbIe, KOTOpbiE KOMaHAHbIM MHTEpIIpeTaTop bash onpenensier
nocae 3anycka, He IpUHALIEXaT OKPYXEHHIO, U, CTalO ObITh, HE HAC/IEAYIOTCS
JIOYePHUMMU TipoLieccaMu. UToOH riepeMeHHas bash nonana B OKpyXeHHe, ee
HaJIO npo3Kkcnopmupoeams KOMaHION export:

[methody@localhost methody]$ echo "$Qwe -- $LANG"
-- rTu_RU.KOI8-R

[methody@localhoat methodyl]$ Qwe="Rty" LANG=C
[methody@®localhost methodyl$ echo "$Qwe -- $LANG"
Rty -- C

[methody@localhost methodyl$ sh

sh-2.05b$ echo "$Qwe -- $LANG"
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--C

sh-2.05b$ exit

[methody@localhost methodyl$ echo "$Qwe -- SLANG"
Rty -- C

[methody®localhost methody)$ export Qwe
[methody@localhost methodyl$ sh

8h-2.05b$ echo "$Qwe -- SLANG"

Rty -- C

8h-2.05b$ exit

Tpumep 8.11. JxcnopT nepeMeHHbIX shell B OKpyxeHHe

3necs Medonauii 3aBen Hosyw TIEPEMEHHYIO Qwe UM MU3MEHWI 3HauyeHHeE
nepeMeHHOM OKpyXeHMs1 LANG, JOCTaBLIEHCSI CTAPTOBOMY bash OT mporpaM-
Mbl login. B pe3ynsrate 3anyliueHHbI# JOUEPHU I MPOLIECC sh MOMYUMT Uime-
HeHHoe 3HaYeHUe LANG M HMKaKO# mepeMeHHO#l Qwe B OKpyxeHuM. [locie
export Qwe 3Ta NMepeMeHHas 6bl1a 0o6aBIeHa B OKPYXEHME M, COOTBETCT-
BEHHO, mepenaiacs sh.

NepeMeHHbIe OKPYXEeHUN, UCTIONb3YyEMble CUCTEMOMN
¥ KOMaHAHLIM MHTEPTNPETAaTOPOM

Bo BpeMsi ceaHca paboOThI MOJIb30BATENSI CTAPTOBBIA KOMaHAHBIA UHTEP-
npetarop MojiyyaeT oT 1ogin NOBONBHO 6H0raToe OKpyXXEHHUE, K KOTOPOMY OO~
0apnsieT ¥ COOCTBEHHbBIE HACTPOMKHU. [1pOCMOTpETh OKPYXKEHHE B bash MOX-
HO ¢ TIOMOIIIBIO KOMaHAbl set. BOJBLUIMHCTBO 3apaHee ompeneeHHbIX Nepe-
MEHHBIX UCTTOJIb3YIOTCS TMO0 caMoi KOMaHIHOI 0060/104KOM, MO0 yTWIMTAMHU
CHCTEMBI, MMO3TOMY MX U3MEHEHHUE TTPUBOAMUT K TOMY, UTO 000JI0UKA WIH yTH-
JUTBI HAUMHAIOT paboTaTh HECKOJIBKO MHAYeE.

BecbMa nmpuMeuatenbHa nmepeMeHHasi OKpyxeHusi PATH. B He#t conmep-
XATCS CIIMCOK KaTaJIOrOB, 3JIEMEHThl KOTOPOIO Pa3fesiioTCsl NBOETOYHUSIMH.
Ecnmu koMaHIa B KOMaHIHOM CTpOKe — He coOcTBeHHast Komanaa shell (Bpone
cd) ¥ He TIpeACTaBleHa B BUOE NMYyTH K 3amyckaeMoMy daiiy (Kak /bin/ls
W . /script), 1o shell 6yner uckaTh 3Ty KOMaHIOy CpEAX UMEH 3amycKae-
MbIX (aiJIOB BO BCEX KaTtajorax PATH, ¥ TOJAbKO B HHUX. TOUHO Tak Xe OyayT
NOCTYNATh Y APYTHE YTHUIUTHI, UCTIONb3YIOLINE OHOIMOTEYHYI0 QYHKIHIO exe -
clp() WM execvp () (3aMycK porpaMMmbl).

Mo aToi npuunHe UCTIONHsAEMbIE (haitIbl HEBO3MOXKHO 3aMyCKaTh MPOCTO
110 UMEHM, €CJIM OHM JIEXAT B TEKYLIEM KaTajJore, U TEKYILMH KaTaJaor He BXO-
Mt B PATH. Medoauii B TakuxX Cly4asix MOJb30BaJICs KpaT4yaMIMM U3 BO3-
MOXHBIX MyTei, . /” (HanpuMep, BhI3bIBasi CUEHApHUH . /script):
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{methody@localhost methodyl$ echo $PATH
/home/methody/bin:/bin:/usr/bin: /usr/local/bin: /usr/X11R6/bin: /usr/games
[methody@localhost methodyl$ mkdir /home/methody/bin

{methody@localhost methodyl$ mv to.sort loop script bin/
{methody@localhost methodyl$ script

Hello, Methody!

IIpumep 8.12. Mcnonb3opanue PATH

TlyTH, yka3aHHbIe B PATH, MOTYT M HE CYLLIECTBOBaTh Ha caMoM aeje. O6-
HapyXHuB B $ PATH 31eMeHT /home /methody /bin (rmoakaraior bin aoMaliu-
Hero Katajiora), Medoauii pelina, 4To ropas3ao NnpaBuibHee OyAeT CKJIadbl-
BaTh UCIOJIHsIeMble (DaiIbl He Kyla Ionajio, a UMEHHO B 3TOT KaTajlor: BO-Tep-
BbIX, 3TO YMOPSAOYUT CTPYKTYPY AOMAIlIHEro Katajiora, a BO-BTOPbIX, [103BO-
JIUT 3aMlycKaTh 3TH (paitibl o UMeHU. Ho s Havana NpuLL1och TaKOR Karta-
JIor co3dams. TTopsinok, IMpU KOTOpOM cOOCTBEHHbIE ITPOrpaMMBl JiexXaT B CIie-
LHIbHOM KaTajlore, Kyaa bezonachee 6eCriopsiika, pyu KOTOPOM TTOUCK 3aITy-
ckaeMoro ¢aitna mo MMeHM HauMHaeTcsl ¢ mekyujeeo Katajiora. Eciu B TeKy-
LLEeM KaTajore oKaxercsl IporpaMma 1s M 3TOT Katajior — He /bin, a, aormnyc-
TUM, /home/shogun/dontrunme, TOrAa CleAyeT OXUAATh MTOABOXA...

[TepeMeHHBIX OKpYXeHMs!, BIMSIIOLINX Ha paboTy pa3Hsix YTUIIHT, TOBOJIBHO
MHoro. Hanpumep, nepeMeHHble ceMeitcTBa LC_ (IOAHBIA MX CITMCOK BbLIAETCH
KOMaHIOH locale), onpelensitoiuue I3blK, Ha KOTOPOM BBIBOASITCSI IUATHOCTH-
4yecKHe COOOLLUEeHMS, CTaHmapThl Ha (hOpMaT AaThbl, ACHEXHBIX eIUHUL, YUCEN,
€rocoObl IpeoOpa30BaHNs CTPOK M T. I1. QueHb BaKHa MepeMeHHas TERM, oIlpe-
Ieqiollas mun TePMHUHATIA: KaK U3BECTHO U3 JIEKLUHH 2, pa3Hble TePMHHAIBI UME-
10T Pa3jIMYHbIE YIIPABISIOILHUE TTOC/IE0BATENIBHOCTH, TTO3TOMY TTpOrpaMMbl, Xe-
JIAIOIUKME 3TH MOCJIEA0BATENILHOCTH UCIIO/Bb30BaTh, 00s13aTE/ILHO CBEPSIOTCS C T1e-
peMeHHOH TERM*. Ec/IM Kakasi-To yTWINTA TpeOyeT peAakTHpOBaHUs (aiiia, 3ToT
aitit nepenaeTcs mporpaMme, IyTh K KOTOPOI XpaHUTCS B iepeMeHHOH EDITOR
(0OBIYHO 3TO /usr/bin/vi, 0 KOTOPOM peyb MoiaeT B Jiekuuu 9), HakoHew, He-
KOTOpbIe NIepeMeHHble Bpole UID, USER WiIH PWD IPOCTO COAEPXKAT I10JIE3HYI0
HHGOPMALIMIO, KOTOPYIO MOXHO ObUIO Obl TOOBITh U IPYTUMH CITOCOOaMH.

Hexoropsie nepeMeHHbIEe OKPYXKeHHUS MIPeIHa3HaYeHbl CrIeHUaIbHO Lis
bash: OHM 3aIal0T ero CBOMCTBa U OCOOEHHOCTH MoBeleHHs. TakoBbl mepe-
MeHHbIe ceMeiicTBa PS (Prompt String). B 3THX nepeMeHHBIX XpaHUTCH CTPO-
Ka-TI0[ICKa3Ka, KOTOPYI0 KOMAH/IHbIA UHTEPNPETATOP BLHIBOAUT B pa3HbIX CO-
CTOSAHMSIX. B 4acTHOCTH, comepXHUMoOe PS1 — 3TO moacKa3ka, KoTtopyio shell

* B 1eicTBUTENIbHOCTU TAKHE NPOrpaMMbl OOBLIYHO UCTIONB3YIOT BUBINOTEKY curses, ONepUpys
He 3aBUCSALLIMMH OT TUINA TEPMUHANA MOHATUAMHU (BPOIe «OYUCTKA IKpaHa» UK «MO3ULIHOHUPO-
BaHMe Kypcopa»), a Mpoueaypbl U3 curses NpeobpasyioT UX B yNpaBIsIOUIHe MOCNei0BaTeNb-
HOCTHM KOHKPETHOrO TepMHHANA, CBEPUBILIKChL CHayana ¢ $TERM, a 3aTeM — ¢ COAePXHUMbIM CO-
OTBETCTBYIOLLETO pa3aena 6a3bl OaHHbIX N0 MEPMUHANAM, KOTOPAsi Ha3blBaeTCsi terminfo.
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NOKa3bIBaeT, KOrna BBOOAUT KOMAHIHYIO CTPOKY, a PS2 — KOrna noJib30BaTesib
HaXUMaeT Enter, a UHTepIpeTaTop MO KaKoH-TO IPUYHHE CUMTAET, YTO BBOI
KOMAHAHOM CTPOKH He 3aBeplieH (HanpuMep, He 3aKpbiThl KaBhIUKH). C SPS2
(cuMBosioM “ >*) Medoauit yxe cTanKuBaics B JIeKUUsAX 2 U 7:

[methody@localhoet methodyl$ cd examples/

[methody@localhost examplee]$ echo $PS1
[\u@\h \WI\$

[methody@localhoet examples]$ PSl="--> "

-=>

>

PS1="\t \w "

22:11:47 ~

22:11:48 ~

22:11:48 ~ PSl="\u@\h:\w \§$ "

methody@localhost:~/examples $

methody@localhost:~/examples §

methody@localhost:~/examples $ cd

methody@localhoet:~ §

methody@localhost:~ §

Ipumep 8.13. Ucnonb3oBaHUe MepeMeHHOM OKpyxXeHusa PS1

Medonuit a3KCnepuMeHTHPOBaJl ¢ PS1, napaiieJbHO YMTast NOKYMEHTa-
Mo o bash (“ (bash.info)Printing a Prompt”). OkasbiBaeTcd, B
3TOM KOMaHIHOM HHTEpPIIpeTaTope COAepXMMOe PS1 He MPOCTO NMOACTARIISIET-
¢4 TPY BBIBOAE — OHO ellle U Ipeobpa3yeTcsl, MO3BOJISIS BHIBOAMTD BCIKYIO MO~
Je3HY10 MH(POPMALIMIO: UMS TIOJIL30BaTeNsl (COOTBETCTBYET MOACTPOKE “\u”,
user), UMs KoMmnsloTepa (“ \h*, host), Bpems (“\t”, time), yTh K TEKyIIEMY
Karanory (“\w*, work directory) u T. n. B npumepe Medoauii 3amMmeHnn * \w”
(moKa3bIBAIOUIYKO TMOCAEAHUHM BJIEMEHT TNYTH, TO €CTb COOCTBEHHOE UMS TEKY-
Wero KaTanora) Ha “\w”, noaubili TIyTh, TIOTOMY 4TO “\w” 00JagaeT CBONCT-
BOM BBIIEJISITh B ITOJTHOM TNYTH JOMAaLIHUWI KaTaJlOr U 3aMeHSITh ero Ha “ ~”, Ta-
Koe MpeoOpa3oBaHUe 3HAYEHHMH MEpeMEHHBIX CeMeHCTBA PS1 BBIMOJHSIETCH,
TOJBKO KOTAd MX MCMOJB3YyeT bash B KauecTBe TMOACKA3KH, a NIPH OOBIYHOM
TIOJICTAHOBKE 3TOTO HE MPOMUCXOIHUT.

AA3bIK NnporpammuposaHna sh

Hexorna Medonuii BBIYYHIT HECKOJIBKO SI3LIKOB TIPOrpaMMHUPOBaHUS, U
yXe coOpasicsi ObUIO HarnMcaTb Koe-KaKhe HYXHble nporpaMmbl Ha CU WK
Python, onHako IypeBuY ero ocTaHoBUI. boJblLias 4acTk TOTO, YTO HYXKHO Ha-
yUHalomeMy nons3oBarenio Linux, nenaeTcs ¢ MOMOIUBIO OOAHOW NMPAaBHIIBHOM
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KOMAaHIibl, WU BbI30BOM HECKOJILKMX KOMaHI B KOHBelepe. OT nosib30BaTes
TOJILKO TpebyeTcsd oOpMUTL pellleHUe 3a1a4yd B BUAe cueHapus Ha shell. Ha
CaMOM Xe IeJie yKe CaMbIf MepBblii U3 KOMaHAHBIX MHTEPIIPETATOPOB, sh, ObUT
HACTOSIILHM BbICOKOYPOBHEBBIM SI3bIKOM MPOrpaMMUPOBAHUSI — €CJIU, KOHEY-
HO, CYUTATh BCe YTHJIMTBI CHCTEMBI ero oneparopaMi. [1pu TakoM noaxone or
sh TpebyeTcss COBCEM HEMHOIO: BO3MOXHOCTb BbI3bIBaTh YTHUJIHUTHI, BO3MOX-
HOCTb CBOOOIHO MaHUNYJIMPOBATh pe3y/1bTaTOM UX pabOThbl U HECKOJIBKO airo-
PUTMHUYECKHUX KOHCTPYKLIMH (YCOBUS U LIUKJIBI).

K coxanenuio, npoepammuposanue Ha shell, a Takxe npyrux, bonee Moiu-
HbIX HHTEPNPETUPYEMBIX A3bIKAaX B Linux, ocTaercsi 3a paMKaMHy HallEro Kyp-
ca. Tak uro, noka Medonuii ynTaeT NOKYMEHTALIMIO MO bash U ynpaxHsercs
B HaNMCaHWHU CLIEHAPHEB, HAM OCTAETCSl TOMNBKO MOBEPXHOCTHO PacCMOTPETh
cBoiicTBa shell Kak si3biKa MporpaMMHUpPOBaHUS U u#mezpamopa KoMaHi. 3ame-
THM MONYTHO, YTO MUCATb CLIeHapHU i bash — HEMPaKTUYHO, TaK KakK UC-
TOJTHATLCS OHU CMOTYT JIMILb NIPU MOMOIUN bash. Ecnn Xe orpaHU4UTh cebs
paMKaMH sh, COBMECTUMOCTb C KOTOPbIM 0ObsIB/IEHA U B bash, M B zsh, U B
ash (HauboJiee 6AU3KOM MO BO3MOXHOCTSIM K sh), U B APYTHX KOMaHIHbIX
HHTEPNpETATOPaX, BLIMOJHATBECS 3TH CLIEHAPHUK CMOTYT JIOOLIM U3 sh-1iono6-
HbIX MHTEPTIPETATOPOB, U HE TONBKO B Linux.

UHTerpaumsa npoueccos

Kaxawiit npouecc Linux npu 3aBepllieHUH NepeaaeT pOOUTENbCKOMY KOJ
BO3BpaTa (cxit status), KOTOPbIA paBeH HYJIO, €CJIH MpoLIeCC CYUTAET, YTO €ro
pabota ObLna yenelHON, WU Homepy oulubKi — B TPOTUBHOM ciydyae. KoMaHn-
HBIH MHTEPIIPETATOP XPaHUT KO/ BO3BpaTa MocjieAHEH KOMaHAbl B CIiELIMa/Ib-
HOil nepeMeHHoi “?”. YTto 60j€€ BaXHO, KOI BO3BpaTa MCIOJb3YeTCS B YC-
JIOBHBIX OMepaTopax: €CJIM OH paBeH HYJIO, YCJIOBHE CYMUTAETCS BBIMOJHEH-
HbIM, @ €CJIM HET — HEBBIMOJHEHHbIM:

{methody@localhost methodyl$ grep Methody bin/script

echo 'Hello, Methodyl'

[methody@localhost methodyl$ grep -q Methody bin/script ; echo $?

0

{methody@localhost methodyl$ grep -q Shogun bin/script ; echo $?

1

[methody@localhost methodyl]$ 1f grep -q Shogun bin/script ; then echo
"Yen"; fi

[methody@localhost methodyl$ if grep -q Methody bin/script ; then echo
"Yes"; fi

Yes

IIpumep 8.14. Oneparop i £ UCONB3YET KOJl BO3BpPaTa IPOrpaMMbl grep
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Ycaosnblii onepatop 1 £ 3anyckaeT KOMaHIy-YCIAOBHE, grep -d, KOTopas
HUYero He BBIBOIMT HA 9KPaH, 3aTO BO3BpallaeT 0, eciay 11ab/JoH HaiilieH, U 1,
€ClM HeT. B 3aBHUCMMOCTU OT Kola BO3BpaTa 3TOM KOMaHIbl, i f BHINOJHAET
WIH He BbINOJHSET meao. CIIUCOK KOMaHI, 3aKJIOUEHHBIA MexXay then M £1.
Touka ¢ 3ansATOM pa3aensieT oneparopsl B sh; MO0 OHa, TM6O NepeBOd CTPOKU
HeobXoaWMBI nepea then U £1i, MHaYe Bce, UTO UAET NOCE grep, HHTepIpe-
TaTOp NOCYMUTAET NapaMeTpaMU 3TOM YTUJIUTHI.

MHoxecTBOM (YHKIIMHA 00J1alaeT KOMAaHIaA test: OHA yMEeT CpaBHUBATb
YyHCcaa M CTPOKM, TIPOBEPSITH SIPJIbIK 00BbeKTa (PaiIoBOil CUCTEMBI M HAJIMYHE ca-
MOro 3TOTO OOBEKTa. Y “test” ecTh BTOPOE UMs: “ [” (KakK IPaBUIIO,
Jusr/bin/ [ — cUMBOJbHAA WY JaXe XECTKasl CChUIKA HA /usr/bin/test),
no3possioiee 0oHopMaATs oneparop if Gosiee NPUBLIYHBIM 0OPa3OM:

[methody@localhost methody]$ if test -f examples ; then 1ls -1d examples ; fi

[methody@localhost methodyl$ if [ -4 examples ] ; then ls -1d examples ; fi
drwxr-xr-x 2 methody methody 4096 Oxr 31 15:26 examples
[methody@localhost methody]$ A=8; B=6; if [ $A -1t $B ] ; then echo
"$A<$B" ; fi

[methody@localhost methodyl$ A=5; B=6; if [ $A -1t $B ] ; then echo
"SA<$B" ; fi

5¢<6
ITpnmep 8.15. Oneparop test

KoMaHma test -f mpoBepdeT, Ha SBJsETCA JU €€ apryMEHT (haiioM;
NIOCKOJIBKY eXamples — 3TO KaTaJlor, pe3yJibTaT OyneT HeynauHbiM. KoMaHma
[ -d — TO Xe caMoe, YTO U test -d (He KaTajor JIM NEPBBLIH MapaMeTp),
TOABKO HOCAeOHUM TIAPAMETPOM 3TOM KOMaHIbl — UCKJIIOYUTENBHO WISl Kpaco-
Tl — OOJDKEH ObITb CUMBOJ “]”. Pe3yabrar — yCNEUIHbIA, U BBINOJHSAETCS
koMaHoa 1s -1d. KoMaHpa test mapamerpl -1t napamMeTp3 NpOBepseT,
ABNAETCA JIM IapaMeTpl YUCIAOM, MeHbIIUM, YeM (less then) mapamerp3. B
foJsiee CJIOXKHBIX cilyvasax onepaTtop if ynobHee 3anmuchbiBaTh «JI€CEHKOM», BbI-
Iedgs nepeBoAaMH CTPOKM OKOHYAHME YCJAOBUSI H KOMaHIbl BHYTpU Tesa (MX
MOXET ObITb MHOTO).

Bropoii TUT noacTaHOBKH, KOTOpY!o shell netaer BHYTpH ABOAHBIX KaBbl -
YeK — 3TO MOACTAHOBKA BBIBOAA kKOMaHIbl. IloacTaHOBKa BBHIBOAA UMeEET BHUI
“*koMaHma “ (IpYrod BapuaHT — ”$ (xomaupa) “). Kak M noiacraHoBKa
3HAUYECHMS IepeEMEHHOM, OHA TTPOMCXOIAHUT TIEPEN TEM, KaK HauHeTCsl pa3oop Ko-
MAHIHOM CTPOKHU: BLITIOJTHUB KOMAaHIy W MOJIYYUB OT Hee KaKoil-To TeKcT, shell
npUMeTCs pa3buparsb ero, Kak eciid 65l 3TOT TEKCT NMOIb30BaTe/ b Habpan Bpy4u-
Hyl0. 3TO O4YeHb yI0OHOE CPeACTBO, €CJIM TO, YTO BHIBOAUT KOMaHAa, HEOOX0-
INMO TiepefaTh caMOMY UHTEpIpeTaTopy:
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[methody@localhost methodyl$ A=8; B=6

[methody@localhost methodyl$ expr $A + $B

14

[methody@localhost methody]$ echo "$A + $B = ‘expr $A + $B "
8 + 6 = 14

[methody@localhost methodyl$ A=3.1415; B=2.718
[methody@localhost methody]$ echo "$A + $B = ‘expr $A + S$B "
expr: HeYMCIIOBON¥ AapryMeHT

3.1415 + 2.718 =

[methody@localhost methodyl$ echo "$A + $B" | bc
5.8595
[methody@localhost methodyl$ C='echo "$A + $B" { bc’

{methody@localhost methody]l$ echo "$A + $B = $C"
3.1415 + 2.718 = 5,8595

Ilpumep 8.16. TloacraHOBKA BLIBOA KOMaH/IbI

CHauana ans1 apu(MeTUUECKUX BBIYMCIeHUH Medoauil xoTea BOCMOJIb-
30BaThCsl KOMaHIOW expr, KOoTopas paboraeT ¢ napaMeTpaMM KOMaHIHOH
cTpokHU. C LeJbIMM YUCIaMU expr paboTaeT HEIIOX0, U ee PE3yabTaT MOXHO
MOACTABUTH MPSIMO B apPTyMEHT KOMaHAbl echo. C AeCTBUTEIbHBIMHY YUCTIAMU
yMeeT paboTaTb YTHIUTA-(HILTP be; apu(METHUECKOE BbipaXXeHHe MPUIILIOCH
c(hopMUpOBaTh ¢ MOMOILBIO eCcho UM NepeaaTh o KOHBeepy, a pe3yJisTaT oMe-
CTUTB B NepeMeHHYI0 C. Bo MHOIMX COBpeMEHHBIX KOMaHAHBIX 000JI0YKaX eCThb
écmpoeHHas UejlouNcieHHas apudMeTUKa BUaa “ S ( ( BepaxeHue ) ) ”.

CueHapum

B s13bIke sh MHOTO BHUMaHMWs ObLJIO yaeJeHO yAOOCTBY HanmucaHus cle-
HapueB. B yacTHOCTHM, mapaMeTpbl KOMaHAHOI CTPOKM, MepeaaHHbIE clieHa-
PHIO, AOCTYIHLI B HEM B BUAE NMEPEMEHHBIX, UMEHA KOTOPbIX COBIMAAAIOT C M0~
PSIKOBBLIM HOMEPOM TapaMeTpa:

[methody@localhost methody]$ cat > bin/two

#!/bin/sh

echo "Running $0: $*"

$1 $3

$2 $3

[methody@localhost methody]$ chmod +x bin/two
fmethody@®localhost methodyl$ bin/two file "ls -14" examples
Running bin/two: file 1ls -1d examples

examples: directory
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drwxr-xr-x 2 methody methody 4096 OxkT 31 15:26 examples
[methody@localhost methody]$ two "ls -8" wc "bin/two bin/loop" junk
Running /home/methody/bin/two: ls -s wc bin/two bin/loop junk
4 bin/loop 4 bin/two

4 9 44 bin/two

1 5 26 bin/loocp

5 14 70 wmroro

ITpumep 8.17. Ucnionb3oBaHue NMO3UIIMOHHBIX TAPaMETPOB B CLICHAPHH

Kak BUAHO U3 npuMepa, popMa “ $Homep__riapaMeTpa” Mo3BoJseT 00-
PaTUTHCS U K HyAegoMy TIapaMETPy — KOMaHIE, a BCA CTpOKa NapaMeTpoOB Xpa-
HUTCA B MepeMEeHHOMN “ * . KpoMe TOTo, CBOWCTBO MOACTAHOBKH BBINIOJHSTh-
¢ 0o pa3dbopa KOMaHAHOM CTPOKH M03BOAKA0 Medoauio nepeaarb B KaUeCTBE
00Ho20 TapaMeTpa “1s -1d” WIM “bin/two bin/loop”, a HUHTEPNpPETaTO-
Py — pa3bUTh 3TH MapaMeTphbl HA UMsSi KOMaHIbl U KJIIOYM U JBa UMEHM (aiiia
COOTBETCTBEHHO.

B sh ectb 1 onepaTop uMKiIa while, hopMaT KOTOPOTO aHAJIOTHYEH 1 f,
u bosiee yI1oOHbBIII UMEHHO B CLIgHapHUsAX oneparop obxona crnucka for (cnu-
COK JEMUTCSI Ha CTIOBa TaK XK€, KaK U KOMaHIHasi CTPOKa — C MOMOLLbIO pa3de-
aumeneil):

[methody@localhost methodyl$ for Var in Wuff-wuff

Miaou-Miaou; do echo $Var; done

Wuff-wuff

Miaou-Miaou

[methody@localhost methodyl$ for F in “date’; do echo -n “<$F>”; done;
echo

<C6T><HOA><6><12:08:38><2004>

[methody@localhost methodyl$ cat > /tmp/setvar

QWERTY="$1"

{methody@localhost methody]l$ sh /tmp/setvar 1 2 3; echo $QWERTY
{methody@localhost methodyl$ . /tmp/setvar 1 2 3; echo $QWERTY
1

IIpumep 8.18. Ucnonb3oBauue for u onepauum “ . “

Bo BropoM f or Medoauit BocIionb30Bacs NoACTAHOBKO#H BbIBOIA KOMaH~
Ibl date, KaXI0€ C10BO KOTOPOii BEIBE C MOMOIILIO echo  ~n B OIHY CTPOKY,
a B KOHLE KOMaHAbI IPULLTOCH BBIBECTH OIUH MEPEBOI CTPOKU BPYYHYIO.

Bropasi nonoBuHa npuMmepa WITIOCTPUPYeT CUTyallMlo, C KOTopoi Me-
(hoauii CTONKHYJNCSI BO BpEMsI CBOMX 3KCIIEPMMEHTOB: BCE MepeMeHHbIe, OTpe-
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JejiseMbie B CLleHapHH, MocJie OKOHYaHHUs ero paboThl Kyda-To Mpomnanaor.
OHO Y NOHSAITHO: U1 00pabOTKU cUueHapUs BCAKUIH pa3 3alycKaeTCs Ho8bili UH-
TepnpeTaTop (ao4epHuil npouecc!), U gce ero NepeMeHHbIE MPUHAMIEXKAT UMEH-
HO eMY U C 3aBepLIeHUEM TpoLecca YHUUYTOXaloTcs. TaKuM 06pa3oM J0oCTUra-
€TCsl OTCYTCTBUE nob04HbIX 3ghpekmos: 3amnycKash Mporpammy, Nojb30BaTesb
MOXET ObITb YBEPEH, YTO Ta HE U3MEHHUT OKPYKCHUSI KOMaHAHOM 00ONIOYKH.
OnHakKo B Hekomopbix clydasx TpebyeTcsi 00paTHOE: 3ayCTUTb CLIEHApHIi, KO-
TOpbI HYXXHBIM 00pa3oM HaCTPOUT OKPyXeHHe. ENMHCTBEHHBIN BbIXOO — OT-
JlaBaThb TakoM clieHapHii Ha 06paboTKy mexyuiemy, a He HOBOMY, MHTepNpeTa-
TOpy (T. €. TOMY, YTO pa3dbMpaeT KOMaHIbl NOJb30BaTe ). DTO OelaeTcs ¢ Mno-
MOILBIO CrIeUMaIbHOM KoMaHabl “ . 7. EciW BOPYT B NepenaBaeMoM CLiEHapUH
OOHapYXMTCs1 KOMaHda exit, exec WM KaKasi-HUOydb Apyrasi, NpyuBoOasiias
K 3aBepUICHUIO pabOThl MHTEPIPETATOPA, 3aBEPLLUUTCS UMEHHO MeKyuas Ko-
MaHIHasg 00oJlo4Ka, YeM ceaHC paboThI MOJb30BaTEsl B CHCTEME MOXET M 3a-
KOHYMTbCS.

HacTpoiika KOMaHAHOro UHTepnpeTaTopa

HayuuBiiuch (r1aBHBIM 0O6pa3oM B pe3y/bTaTe YTEHUS] JOKYMEHTALIMH U
HEMNpecTaHHBIX 3KCMEPUMEHTOB) co3laBaTh paboTaloilMe cieHapuu, Medo-
W pelini MpUCTYNUTh K HACTPOHKe KOMaHAHON 000J0YKH, MOCKOJBKY, KaK
OH CJIbILAJ, TSl 3TOTO UCTIONB3YIOTCSA MMEHHO CLieHapHH.

MpuBsA3ka K KnaBuwam

Okasanoch, YTO HACTPOHKA ynpasasroumux Kaaeuul B bash He BBITJAINUT
KakK cueHapHvii, 1 Aaxe UMeeT OTHOLUEHHUE He TONABKO K bash, a KO gceM Mpo-
rpaMMaM, MCIIONb3YIOWUM OHOMHOTEKY TepMHHAJIbHOTO BBoJa readline.
Kondurypaunonnsiii gpaiin readl ine Ha3bIBaeTCA . input rc ¥ COCTOMT, B OC-
HOBHOM, W3 KOMaHI BWAa “yrnpaBisplasi_IOoCHIefoBATEIbHOCTE”.
QVHKIMS, TA€ ynpaBJsiomasl_IoCIeNOoBaATEIBHOCTE — 3TO CHUMBOJLI,
MPH NMOJYYEHHUH KOTOpPbIX readline BBIMNOAHUT dyHKLMIO paboThbl ¢ BBOAU-
Mo cTpokoii. CniMcok Bcex GyHKUMI readline MOXHO Y3HaTh y bash no
KOMaHIe bind -1, a CIMCOK BCeX npusa3ok 3TUX GYHKUMH K K1aBUATYPHBIM
MOCAeI0BaTebHOCTAM — 10 KOMaHAe bind -p. Medoauii Bnucan B . inpu-
trc TaKUE ABE CTPOKH:

"\e[5~": backward-word

"\e[6~": forward-word

Ipumep 8.19. HacTpoiika . inputrc
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YnoMsiHyThIe B TpuMepe GYHKLIMH MO3BOJSIOT NepeMellaTh Kypcop B KO-
MaHIHOM CTPOKE 10 cA106aM, a esC-T0Cie]0BaTeIbHOCTH BO3BPALLAIOTCS, COOT-
BETCTBEHHO, KJaBUIUAMMU Page Up W Page Down BUPTYaJbHOH KOHCOIH
Linux (coyeTaHue “e” O3HA4yaeT B . Inputrc KJIaBWILY €SC, TO ecTh “ "~ [“,
cumBos ¢ ASClI-konom 27).

K onHoii 1 To# Xe GYHKUUU readline MOXHO MPUBSI3ATh CKOAbKO Y200~
HO YIIPABJISIIOLIMX MOC/Ied0BaTe/IbHOCTEN; HAIPUMeED, KJIaBUILIA Aome Ie1aeT TO
Xe,UTO U “ A", CTperka BBEpX — TO Xe,YToHu “"P”,aDel — TO Xe, UTO
U “~D* (TOJBKO He B nycmou cTpoke!). TakuM oOpa3oM OT4acTH pellaercs
npobsieMa Hecogmecmumocmu YIIPaBAsIIOLWLMX MOCAed0BaTeILHOCTEN TepMHHA-
JIOB: €CJIM B KAKOM-HUOYIb TepMHHale dpyeoco THNA Page Up WIM Page
Down 0yoyT BO3BpallaTh Apyryue nocsaenoBaTe]bHOCTH, Medonuii npocto no-
6aBMT B . inputrc ellle oOHY napy komana. Ilpasna, [ypeBud coBeToBan eMy
BOBCE OTKA3aTbCsl OT pedaKTUPOBAHUS . inputrc, a BOCMOAb30BaThCs YTHIIH-
TOH tput, KoTopas obpailaercs K riepeMeHHOH TERM W 6a3e DaHHBIX 110 Tep-
MHMHaJIaM t erminfo U rOTOBA BbIAATh BEPHYIO ISl IIOOOTO IaHHOTO TEPMHHA-
Ja undopMauuio no kpp (key previous page) u knp (key next page). Boinauy
tput MOXHO «CKOPMHTb» TOM Xe bind, ¥ NOJYyYHUTb KOMaHy, KoTopas pado-
TaeT Ha TI0O6OM TepMUHase: bind “\“ “tput kpp \“: backward-word"
(KaBbIYKH, IKpaHUpOBaHHbIe 0OpaTHOM KOCOM 4epToii, »\, nepenagyrcs bind
B HEM3MEHHOM BHIE).

CrapTroBbie cueHapum

HacTtpoiika 060/104KM — 3TO B [IEPBYIO Ouepeb HaCTPOiIiKa OKpyxeHus. B
Hauase ceaHca paboThl (MPH 3aycKe CTAPTOBOro KOMAHIHOTO HHTEPNpPETATOPa)
C TIOMOILIbIO KOMaHAbl “ . “ BBINOJHAETCS clieHapui U3 (aiya co cneluyaib-
HbIM UM€HeM — /etc/profile. DTO — TaK Ha3biBaeMbli OOLECHCTEMHBIN
npogub, CTAPTOBLIA ClieHapHii, BLITIOJHSAOILUACS TIPH BXOIE B CUCTEMY Ai0-
6020, KTO UCTIOJb3YET KOMaHAHYIO 000104KY, Noao6Hy1o sh. CienoM BbINo-
HSETCS mepCOHANbHDLIH NpodwIb (MM MPOCTO NpoduIL) NMOJb30BATEISA — Clie-
HapuWil, HaXOOSILIMHCS B IOMalliHEM KaTtajore, U Ha3biBawIUUiCs .profile.
3TOT clleHapHii M0/1b30BaTe/b MOXET BUIOM3MEHSTD, KaK eMy 3abJsaropaccy-
IUTCS.

Yrto Kacaetcss bash, TO CTPYKTypa ero ctapToBbix (haiiioB cioXHee.
[lpexme Bcero, ~/ . profile BBIMOJHAETCS, TOJBKO €CIH B IOMalilHeM KaTa-
nore Her ¢paiia .bash_profile Wad .bash_login, UHaye CTapTOBLIH
cLieHapuit 6epeTcst orTyaa. B 3T daiiyibl MOXHO NMoMellAaTh KOMaHIbl, Heco-
BMECTUMBIE C IPYTMMH BepcusiMU shell, HanpuMep, yIipaBjieHHe COKpalleHHs -
MH WY TIpPUBSI3KY (DYyHKUMH K ki1aBUaM. KpoMe TOTo, KaXabli uHmepaxmue-
Hbii (B3aUMOIEHCTBYIOIUMIA ¢ MOJb30BaTe €M), HO HE CTApTOBBIM bash BbI-
NOJHAET CUCTEMHBIA M TePCOHaNbHbI KOHOMUIYpaHOHHBIE CLIEHApHH
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/etc/bashrc U ~/.bashrc. YToObl CTapTOBBII bash Takxke BbIITOJHSI
~/ .bashrc, COOTBETCTBYIOILYIO KOMaHAy HeoOX0AWMO BIMcaTb B
~/ .bash_profile. [Janee, Kaxibifi Heunmepakmuenbiil (3anylIeHHbIH LIS
BbITTOJIHEHUSI CclLEeHapUsi) bash cBepsieTCsl C TNEPEMEHHOW OKPYXEHHs
BASH_ENV U, €C/IM B 3TOW IIepeMEHHOM 3al1MCcaHO UMsl CYLIECTBYIOLLIEro ¢ari-
Ja, BbIIIOJIHSIET KOMaHAbl oTTyga. HakoHel, nMpu 3aBepllieHHWH CTapTOBOro
bash BbINOJHSIOTCA KOMaHAbl U3 ¢aiina ~/ .bash_logout.

Mpumep HacTpoek

Huxe npuBeneHbl NpuMepbl KOH(MWUIYpallMOHHBIX (halaoB, KOTODbIE
Medoauit, caM unu ¢ nomolibio ['ypeBuya, pasMecTu B IOMalllHEM KaTajiore,

PSi="\u@\h:\w \$ “

EDITOR="/usr/bin/vim"

export PS1 EDITOR

# Get the aliases and functions

if [ -f ~/.bashrc ]; then
~/.bashre

fi
IIpumep 8.20. [IpumMep ¢aiina . bash_profile
B 3TOM (haiine Bbi3biBaeTcs ~/ . bashrc (ec/iiv OH CyllieCTBYeET).

# User specific aliases and functions

if { -r ~/.alias }; then
~/.alias

£i

# Source global definitions

if [ -r /etc/bashrc }; then
/etc/bashrc

fi

ITpumep 8.21. IIpumep ¢paiina .bashrc

Medonuii peminia, 4To CoKpaliieHUs1 yaoOHee OyIdeT XpaHHTh B OTAE/b-
HOM (aiine — ~/ . alias. KpoMe TOro, BbI3bIBaETCsl CLieHApUil bashrc, KOTo-
pbiii Medonuit o6HapyXxui B Katanore /etc. ITOT (aitn He BXOAUT B UUCIO
aBTOMAaTUYECKH BBIMOJIHSAEMbIX bash, TO3TOMY ero BHIMIOJHEHWE Halo 3aja-
BaTh SIBHO:
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alias > ~/.alias
ITpumep 8.22. I1pumep ¢aiina .bash logout

3aMeTHB, YTO KOMaHIa alias BbIAACT CIIMCOK COKPAIUEHUH B TOM Xe€
¢dopMaTe, B KOTOPOM OHM U 3amaioTcs, Medoauii npuayMan, Kak oOOUTUCH
fe3 peaakTUpPOBaHUs (aiina ~/ .alias. OTHBIHE BCe COKpAIUEHUSs, olpee-
JeHHblE K MOMEHTY 3aBepLIeHUs ceaHca paboThl, OyayT 3aMUCHIBATBCS 0OpaT-
HO B .alias. Tyna nonagyt ¥ Te COKpall€HUsl, UTO OBLIM CUMTAHBI BO BpeMs
BRIMOJIHEHMS . bashrc, U Te, YTO BIOCIEACTBUH ObLIH Olpe/ieNieHbl BpYYHYIO:

alias 1l='ls -FAC'

alias ls='ls --color=auto’
alias pd='pusehd’

alias pp='popd*

alias v='ls -ali'

alias vi='/usr/bin/vim'
Ilpumep 8.23. IIpumMep daiyia .alias
[TocnenHsas 3anmuch B aiie . alias OTHOCUTCS K HHCTPYMEHTY, € TIOMO-

el KoToporo Medonuii cozaaBan Bce 3TH (aliibl; TEKCTOBOMY peNakTopy
vim, O TEKCTOBBIX PeJaKTOpax peyb MOMIET B CJeAYyIOLLEH JIEKLMH.
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Jlekuuns 9. TekcToOBbIE pefaKToOpbl

B JieKuMH BBOOHTCS NOHATHE «TEKCTOBbIH peJakTop». 3aaaya JeKUnH — no-
3HAKOMHTDb YHTATEJIS C ABYMS HAHOOJIee pa3BUTbLIMH HHCTPYMeHTamH Linux, npex-
HA3HAYEeHHBIMH LIl PEAAKTHPOBAHHSA TEKCTA H PELIEHHA CMEXHBIX C peJAKTHPO-
BaHueM 3a1a4: Vim/Vi 1 Emacs. B ogHoii JeKuHH HEBO3MOXHO AaTh noaposHoe
ONMCAHHE JTHX NPOrpamMMm, MOITOMY HIIOKEHHE OTPAHHYHBAETCH OCHOBHBIMH
NPHHUMNAMH paGoThl C ITHMH PeJAKTOPAMH, NPOCTEHIIMMH NPHMEPAMH M niepe-
YUCJIEHHEM CJIyyaeB, KOraa YAOOGHO M PallHOHAJLHO HCHOJb30BaTh Vim/Vi
Emacs.

KnioyeBblie cnoBa: aGOpeBUATUBHOCTD, Oydep, Oydep TEKCTOBOro pelak-
Topa, THe310Basi KOMaHa, 1Mana30H CTPOK, 3aKOHYEHHbIH KJII0Y, KJIaBH-
aTypHblii MOAMDHUKATOP, KIIOY, K04 emacs, KOHOUIypaUWOHHHIN
daiin, MeTka, MUHHOYdEp, MHOXWUTe/Nb, HapaliuMBaeMblii TOMUCK, 00-
JlacTb, OCHOBHOM peXHM emacs, nNpedMKCHbIN KoY, MyTb, pa3MeTKa,
PETUCTP, PETUCTP emacs, peryasipHOE BbIpaXeHHUe, PeXXUM €macs, pexu-
MBI Vi, CIIMCOK MOMETOK, CMTUCOK YAAJIeHHWH, CTPOKA PEXUMa, TEKCTOBbIH
npolieccop, TEKCTOBLIN peaakTop, TEKCTOBLIM HOpMaT, Touka, YIpasJisi-
101U CUMBOJI.

3apaua TeKCTOBbIX peaaKkTopos

[Tocyie OCHOBHBIX YTWIMT IS paboThl ¢ paijiaMU U TEKCTOM TEpBasi Mpo-
rpaMma, KOTopasi oHaIo0UTCs JIlo0OMy MoJb3oBatento Linux — 3To TeKcTo-
Bblil peJaKkTOp (U151 KPaTKOCTH — MPOCTO pedakTop). M3 npeabiayiux gekuui
U COBCTBEHHBIX 3KCTIEpUMEHTOB Medoauio yxe CTajlo NOHATHO, KAKOE 3HAYHU-
TeJIbHOE MeCTO 3aHUMAIOT B cUcTeMe Linux maHHbIe B TEKCTOBOM (hopMarte, T. €.
COCTOSIIIME U3 CUMBOJIOB, KOTOpble MOTYT ObITh OTOOpPaKeHbl Ha 3KpaHe Tep-
MHHAaJa U KOTOpblE MOXET MpoyecTb yenoBek. OnHako noka Medoauit Mor
paboTaTh ¢ TEKCTOM TOJIbKO MOCIE€A0BATE/NbHO, CTPOKA 34 CTPOKOI; 1axe uMes
neno ¢ ¢aiiioM, OH He MOl BEPHYTbCS M OTPelaKTHPOBATb yXe MnepeaaHHbie
cucteMe cTpoku. UIMeHHO s Toro, 4tobbl paGoTaTh ¢ TEKCTOBLIM (haiiiom
KaK CO CTpaHMLEl, IO KOTOPOiIl MOXKHO MepeMeILaThCs M peaaKTHPOBATh TEKCT
B J11000# TOUKe, U HY>XKHbI TEKCTOBbIE pEAAKTOPbI*,

TekcToBbIN penakTop noTpedyercs nonb3osartento Linux B nepsyio oue-
peab 1Sl TOro, YTOOB U3MEHUTh HACTPOIMKHU CHCTEMBI MJIM CBOETO OKPYXEHHUs],
HanpuMep, shell — Mpu 3TOM HYXXHO OyneT peaaKTUPOBAaTh KOH(PHMIypauHOHHbIE

* 3Ta Kaxyuasacs CeroiHs TPHBHANbHOH BO3MOXHOCTb CKOMbKO YIOAHO PelaKTUPOBATh TEKCT,
He OCTaBAs NMPH 3TOM HUKAKHX CJeN0B, OblU1a paNMKaAbHENLIMM JOCTHXEHUEM MpOrpecca no
CPaBHEHMIO C NMULLyLIel MALLIHHKON.
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¢ailibl, KOTOpbIe BCerna rnpeacTablieHbl B TEKCTOBOM (dopMaTe (CM. JIeKUHNH 8§
1 12). Ho 1 cob6¢cTBeHHBIE 3a0a4H NOJIb30BATENsl MOTYT TOTpe0OBATh pelaKTH-
pOBaHMsI TEKCTOBBIX (DalNIOB: HATIPUMED, CLIEHAPUH M TIPOTPaMMBI, 3JIEKTPOH -
HblEe TMChMA, a TAKKe 3aMETKH LISl cebs1, KoTophle MuileT Medonuit —Bce 3To
JaHHbIE B TEKCTOBOM ¢popMaTe. TeKCTOBbIE NaHHBIE, MOJIydeHHBIE IIPH TOMO-
1K CTAHAAPTHBIX YTHJIMT, TOXe ObIBaeT ynoOHO COXpaHATh B (paitnax u penak-
TUPOBATbD.

He cTout nyTtath TeKCTOBBIE pelnakTOpPbl U TEKCTOBbIE NPOUECCOPDbE. TeKC-
T0Bble TIpolieccophl, Hanpumep OpenOffice Writer unu Microsoft Word, npen-
Ha3HaYeHHBI ISl CO3NAHUSA JOKyMeHmMoa8, B KOTOPhIX, TOMHMO COOCTBEHHO TEK-
CTa, COAEPXUTCS U pa3niuuHas mMemaungopmayys (MHbopMauus od opopmie-
HAR): pa3MelleHHe TEKCTa Ha cTpaHuLe, pUdT U T. . [I0CKOJIBKY B TEKCTO-
BOM (hopMate He MpenyCMOTPEHO CPEACTB [UIsl COXpaHeHHsl HHOPMaLHu o6
opopM/IEHHH (TaM €CTb TOJILKO CHMBOJIBI U CTPOKH ), TEKCTOBBIE MTPOLIECCOPHI
MCNOIBL3YIOT COOCTBEHHBIE (POPMATHI TSl XpaHEHMS IaHHBIX. TeKCT, B KOTOPOM
HeT HHMKakoH MeTamHdopMmaunu o0 odopmiaeHMH, Ha3bIBAIOT «plain text»
(TONBKO TEKCT, «TUTOCKHI», MPOCTON TEKCT).

OnHaKko P NOMOILM TeKCTOBBIX PEIAKTOPOB MOXHO paboTaTh He TOJIb-
ko ¢ opmaToMm plain text. Paznuunas MetauHdopMaums (00 odopMIEHHH,
cnocode UCIONb30BaHHUSI TEKCTA, HATIPUMEP, B KAYECTBE CCHUIKH M IIP.) MOXET
ObITh 3aTIMCaHa M B BUIE OOBIYHBIX CUMBOJIOB (T. €. B TEKCTOBOM (hopMaTe), HO
€O CTIELIMaJIBHBIM COTJIallleHUEM, YTO 3TH CUMBOJIBI HY>KHO MHTEPIIPETUPOBATh
0co0bIM 00pa30M: KaK MHCTPYKUUHU 110 00paboTKe TEKCTAa, a HE KaK TeKCT. Ta-
KMe MHCTPYKLIMM HAa3bIBAIOTCs pa3MeTkoi. TakuM o6pa3oM yCTpoeH, HanpH-
mep, dopmatr HTML. [1as Toro uto6ni o6padorats pasmMeTtky HTML u B coot-
BETCTBUU ¢ HEH omobpasumos TEKCT, HYXHa CliellMaibHasi nporpaMMa — 6po-
y3ep, Ho pedaxmupoaams Ppaitisl HTML u npoune ¢popMaTsl pa3sMeTKH MOXHO
M IpH TIOMOILH TEKCTOBOro penakropa. KpomMe Toro, nporpaMMbl Ha JIIOOBIX
13blKaX MPOrpaMMMpPOBAHHUSA M CLEHapuM (mporpaMMbl Ha shell) Toxe npen-
CTaBSIIOT CO00M TeKCTOBbIE (Daitibl. MHOTHE TEKCTOBHIE PEAAKTOPBl OPHEHTH -
poBaHBI Ha PabOTY HE TONBKO ¢ «ILTOCKUM» TEKCTOM, HO U € TEKCTOM B pa3/iny-
HbIX dopMarax. s 3Toro npuaymMaHa mMacca yCOBepLIEHCTBOBaHUM, YMEHb-
WAIWHX KOJIMYECTBO CUMBOJIOB, KOTOPHIE HY>KHO BBOAUTH BPYUHYIO: CIIELIU -
aTbHbIE KOMaHAbl, KJIABUATYpHbIE COKPALLEHUs U aBTOAOMNOJIHEHUE KIIIOUEBBIX
CIOB U KOHCTPYKLMMA.

BaxHeifiee yciaoBHe sl TEKCTOBOTO peAakTopa B Linux — BO3MOXHOCTh
paboTaTh B TepMHHAJIE, TAK KAK 3TO OCHOBHOI1 CITIOCO0 yNpaBJIeHHUS CUCTEMOM.
[TosToMy M BBOA MaHHBIX, M pelaKTUPOBAaHUE LOJXKHBI MOTHOCTBIO OCYILECTB-
JATbCS CPEICTBAMM TEpMHUHAA, T. €. aipaBUTHO-LUU(PPOBBIMU U HEKOTOPBIMU
(yHKLIMOHANBHBLIMH KJIaBULlaMH. T10CKONBKY (DyHKILIMOHANBHBIX KJABMIl, HA
KOTOpble MOXHO PacCYUTHIBATh Ha JIIOOOM TepMHHAaJie, COBCEM HEMHOTO, a KO-
MaHIl, KOTOpble Hy>KHO OTAaBaTh PelaKTopy, — OYeHb MHOTO, TpebyeTcs CIo-
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00 BBOOMTH J1I0Oble KOMaHIbl OTPaHUYEHHBIMU CPEICTBAMU TEPMUHAIA. DTO
yCJIOBHE, PaBHO KaK M TpeboBaHUe ynoOcTBa Mpu paboTe ¢ pa3HOOOpa3HbIMH
CTPYKTYPUPOBAHHBIMUA TEKCTAMH, BBIMOJHEHO B IBYX «IJIaBHBIX» TEKCTOBBIX
penaktopax Linux — Vi 1 Emacs, 0 KOTOpbIX B OCHOBHOM M OYIeT MATH peyb B
3TOM JIEKUMH.

Vi u nyywe, yem Vi

B nioboi cucreme Linux, naxe npu caMoil MMHUMMaJbHOW KOH(Urypa-
UMM, BCeraa NpUCyTCTBYET TEKCTOBbII pelakTop, MOCKOJBbKY B J0O0OH — daxe
caMOi KaTacTpoUuecKOW — CUTyalMU Yy MOJb30BaTessl JOJDKHA ObITh BO3-
MOXHOCTb OTPEIaKTUPOBaThb KOHGUIYPaUUOHHbIE (aijibl, YTOObI MPUBECTH
cHcTeMy B pabouee coctosiHue. [1o ClIOXHUBILEHCS TPaaIuUMK TEKCTOBBIM pe-
IaKTOPOM, KOTOpPbIi 00s3aTeIbHO 3alYCTUTCS U3 JIOOOH KOMAaHIHOW CTPOKU
Linux, asasetcs Vi*. OnHako BepHO ¥ oOpaTHOe: €CJIM Bbl paboTaeTe B HE3Ha-
KOMo# cucteMe Linux uiau npou3souen c6oii, B pe3yJbTaTe KOTOPOro JOCTYI-
Ha TOJbKO OYEHb HeOOJIbllAs YacTb CUCTEMbI, HeJb3s1 ObITh YBEPEHHBbIM, YTO
HaiineTcsl XOTb KaKOW-HUOYIb IPYroi TeKCTOBLIH penaktop, Kpome Vi. [1o3to-
MY KaXIoMy MoJib30BaTeio Linux HyXXHbI XOT$S1 Obl OCHOBHbIE HaBbIKH PabOTH
B Vi. [Ipu nepBoM 3HakKoMCTBe ¢ Vim paboTa 06bIYHO HE JJAAUTCS: OYEHD YXK OH
HEeNpPUBbIYEH, er0 HEb3s C yIOOCTBOM MCIOJIb30BaTh, 3alIOMHUB TOJIbKO JIBE-
TPH MPOCTEIME KOMaHIbl pe1aKTHpOoBaHUsI. CTOUT MOHSTb OCHOBHbIE MPUH-
uMnbl paboThl B Vi U MOTpaTUTh HEKOTOPOE BPEMS Ha €ro OCBOEHHUE, TOraa B
HEM OTKPOETCSI MOLLHbII MHCTPYMEHT, MO3BOJISIIOIINH 0YeHb 3(PhEKTUBHO pa-
00TaTh ¢ TEKCTOM.

Tlon nmeHeM Vi, Ha caMOM neJie, MOXET CKpbIBaTbCS HECKOJIBKO pa3HbIX
nporpaMM: ¢ MOMEHTa NosBJeHUs1 Vim B onepanMoHHo#i cucteMe UNIX (a
3TO MPOM301LJI0 0KOO 30 JIeT Ha3an) 3TOT PeAaKTOp CTajl YeM-TO BPOAE CTaH-
napta. K HacTosiieMy BPEMEHM CYLUECTBYET psil IpOrpaMm, TUOO B TOUHOCTH
MOBTOPSIIOLUMX BUA U TTOBENEHUE «KJIaCCUUECKOro» Vi (Harpumep, nvi), 1ubo
OYeHb MOXOXHUX Ha Hero, HO CO 3HAYMTENbHO PaCIIMPEHHBIMU BO3MOXHOCTSI-
MM (Vim, elvis). Hanbonblueit nonyasspHOCTbIO MoAb3yeTcs Vim, BO3MOX-
HOCTH KOTOPOTO OTPOMHbI — AJISI UX OMTMCAHUS MOTPEOOBANIOCH MOYTH CTO Thi-
csi4 CTPOK AoKyMeHTalMu. Korna nosp3oBatenp Linux HabupaeT B KOMaHIHOH
CTpOKE V1, cKopee BCero, OyAeT 3amyllieHa «o0jieryeHHas» Bepcus Vim, KOTo-
pasi HacTpoeHa TaKMM 00pa3oM, YTOObl MAaKCUMajlbHO BOCTIPOU3BOOUTD MOBE-
IleHUe KJlacCu4ecKoro pegakropa Vim. ECTeCTBeHHO, B TAKOM peXUMe YacTb
BO3MOXHOCTel Vim HenocTynHa. Bce cBoOCTBa, KOTOPLIMHU Vi OTJIMYaeTCs OT

* Kak 1 601bLIMHCTBO OCHOBHBIX YTHJIMT W IIPHHLUMMOB, yHachenosaHHbix Linux ot UNIX. Ha-
3BaHHe Vi MPOUCXOOMUT OT visual editor, «BU3yanbHblii», 3KpaHHBIH pPeaaKkToOp, MOCKONbKY Vi —
nepsbid pegakTop s UNIX, ncnons3ylowinii Becb 3KpaH Ansl OTOOpaXeH s TeKcTa U o3Bosi-
I01IKIA paBoTaTh ¢ TEKCTOM He MOCTPOUHO, a MepeMelasch o HeMy B J1HOObIX HalpaBaeHUsX,
Kak Mo CTpaHuUe.
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Nexuns 9 TekcToBbIE PEaAKTOPb!

Vim, o6s13aTeNbHO CHaOXeHbl B PYKOBOICTBE MO Vi yKa3aHHWeM «not in vi». B
HanbHERIEM U3JI0XKEHWH 1ol Vi Mbl OyleM MOHUMaTh UMEHHO Vim B pexXuMe
COBMECTUMOCTH, BCE€ BO3MOXHOCTH, HEJOCTYNHBIE B 3TOM peXuMe, OyAyT oro-
BapuBaThcs. YTOOBI BhI3BaTh Vim B NOJHOMDYHKIIMOHAIBHOM PEeXUME, 1OCTa-
TOYHO HabpaTb KOMaHOy Vim.

HonynspHocts Vi He cnyyaitHa: 3TOT TEKCTOBBIN pEIaKTOp MO3BOJISIET HE
TOJIBKO NMPOU3BOAUTD NPOCThIE OMepallii pEIAKTUPOBAHHUS TEKCTOBBIX DaiioB
— OH XOpOLIO NMPHUCNOCODJIEH U T MaKCUMAaJIBHO ObICTPOro U 3(hdeKTUBHOrO
peLIeHUs psAda CMEXHBIX C pelakKTHpoBaHWeM 3aaay. Cpedn caMbIX BaKHBIX €70
BO3MOXHOCTEI — MHCTPYMEHTHI IUIA paboThI C TEKCTaMH Ha pa3JIMYHBIX SI3bIKaX
NpOrpaMMHMPOBaHKUS M B pa3IMUHbIX hopMarax pa3MeTkd. Vim yMeeT Nnoacse-
YHBATh pa3HBIMM LIBETAMH CUHTAKCHUYECKHE KOHCTPYKLIMHU SI3bIKa NMPOTPAMMH-~
pOBaHMSA WM pa3METKU*, aBTOMATHYECKH BLICTABJISITh OTCTYIIBI, YTO O0JIeryaeT
BOCTIDMSITHE CTPYKTYPHI HOKyMeHTa. KpoMe Toro, B Vim ecTh cnielHasibHbIE
CpenCTBa U1 OpraHU3aluKM LUMKJIA OTJIAAKHU NTPOTrpaMMBl: KOMIMUISILIMSI—TIpaB-
Ka HCXOITHOTO TeKCTa—KOMNWIAUMA... [TonpobHee 06 3TUX Y MPOYMX BO3MOX-~
HOCTSIX Vim MOXHO y3HaTh U3 pYKOBOACTB Mo Vim. O0beM JaHHOW JIeKLUHH
TI03BOJISIET OMMCATh TOJLKO CaMoe Havaio paboThl ¢ Vi; 6oJjiee noapobHoe BBE-
JEHNE B 3TOT TEKCTOBBII penakTop MOXHO HaifTH B kHHUre Kypsunit: 2004,

3anyck Vi

Yrobnl HaYaTh C€aHC peldakKTUPOBaHUs B Vi, 10CTaTOYHO BBIMOJHUTH KO-
MaHay Vi Ha J1060M TepMuHaie. YToObl OTKPBITh MU peJaKTHPOBAHHUSA VXKe
CYIIECTBYIOIIMM (aii, NyTh K 3TOMY (paiJly HYXXHO yKa3aTb B Ka4eCTBe Napa-
MeTpa: “vi nyTe_K_¢army”. Kak U Bcskasli yBaxaiollasi ceds nporpamma
UNIX, Vim MoxeT ObITh 3anyilieH ¢ MHOXECTBOM MOIW(MHULIMPYIOLIUX €ro Mo-
BeeHUE KJII0OYed, KOTOpbie MoAPOOHO OMMCAaHbl B PYKOBOACTBE. BbI3BaHHBIN
6e3 mapaMeTpa, peIaKTOp OTKpOET nycToi Oydep — YUCTHII JIUCT 1UIsi CO3NAHUS
HOBOTO TeKcTa. B LIleHTpe sKpaHa NMpU 3TOM MOXET NMOSBUTHCS KpaTKOe MpU-
BETCTBEHHOE COOOIICHME, IIe YKa3aHbl BepCHUS MpPOrpaMMbl U KOMaHIbI s
noNy4eHUs: MOMOIIM U Bbixoda U3 pedakTopa (4To HeTpUBHalbHO). OnHako Ta-
KO€ COOOIIIEHHE MOXKET U HE TIOSIBUTCSI — 3TO 3aBUCHUT OT BEpCHU Vi, YCTAHOB-
JEHHOM B CHUCTEME.

Iins orobpaxeHUsT TeKcTa U pabOThl ¢ HUM Vi UCIONB3YeT BeCh IKpaH
TepMHHaJIa — TOJIBKO TOCIEAHSAS1 CTPOKA NpeaHa3Ha4YeHa IS IMajiora ¢ noJib-
30BaTeieM: BbIBOAA MH(OPMaLlMOHHBIX coobuieHUit U BBoga kKoMaHn. Iloka
Oybep He 3ano/iHEH TEKCTOM, B Hayajle KaXIol CTPOKHM 3KpaHa OToOpaxaeTcs
CHMBOJ “ ~ " 0003HAYaIOLINH, YTO B 3TOM MecTe Oydepa HeT HUYEro, Aaxe ny-
croif ctpoku. OOmMi BUI 3KpaHa B Hadyasie paboThl OyaeT NpUMepHO TaKOM:

* O6bIYHO COBPEMEHHDBIE TEPMUHAIBLI M IPOTPAMMBI-3MYJIATOPbI TEPMUHANIOB MOLIEPXHUBAIOT
BLIBOZ TEKCTA 1O KpaiHei Mepe HECKOAbKMMHU pa3HbIMH LIBETAMMU.
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IIpumep 9.1. Hauano pa6otel ¢ Vi

CumBon “#” obo3HauyaeT Kypcop. Ha skpaHe TepMuHala yMeliaercs
60JibllIE CTPOK, HO B MpUMEPaxX Mbl OyleM Ul KOMINAKTHOCTU U300paxarb
TOJIBKO HEOOXOOUMbI MUHUMYM,

Pexunmbi

B Vi npobiema pazneneHus KOMaHA peAakKTopy U BBOAUMOIO TEKCTA pe-
ILIEHA NPU NIOMOLIH PEXHMOB; B KOMAHOHOM PEXHME HaXaTHe Ha MOOYIo Kia-
BMILY — 3TO KOMaHIa pelaKTopy, B peXUME 6cmaexu HaXaThe Ha KIaBHLIY
MPUBOAUT K BCTaBK€ COOTBETCTBYIOIIETO CUMBOJIA B PeNaKTHPYEMbIid TEKCT.
ITosTtoMy npu pabore ¢ Vi nonab30BaTeNO Bceraa HyXKHO 0o0paillaTb BHUMaHUe
Ha TO, B KAKOM pEeXMMe HaXoAUTCsA peaakTop.

pexumsl Vi

CocTosiHds peaakTopa Vi, B KOTOpPbIX OH 0-pa3HOMY 00pabarbiBaeT
HaXxaTHsl KJaBHILI. Pa3nuyalor Tpu pexuma Vi: komanonsiit (HaXarue
OO0 KIMaBUIIK CYUTAETCS] KOMAHIOW U HEMEVIEHHO MCIOJHSET-
ca), ecmasky (HaxXarue KIaBUILIM-TIEYaTHOTO CUMBOJIAa NIPUBOIMT K
BCTaBKE 3TOTO CHMMBOJIA B TEKCT) U KoMarOHoi cmpoxu (W1 BBOOA
JUIMHHBIX KOMaHI, OTOOpaxaeMbiX Ha 3KpaHe; BBOI 3aBeplIaeTcs
Enter).

Penakrop Vi Bceraa HayuHaet paboTy B komaiOHoM pexXuMe. B 3ToM pe-
KHUMe €CTh [1Ba crnocoda OTA3aBaTh KOMaHAb!l peaakTopy. Bo-nepBbix, HaxaTue
MPaKTUYECKH Ha JI00YI0 KJIaBHILY peAaKTop BOCIIpUHUMAET KaK KOMaHIy, B
Vim, naxe B pexuMe Vi-COBMECTUMOCTH, KOMAHAHOE 3HAaUeHHE OIpenesieHO
LUt BCEX JIATHHCKMX OYKB (B BEpXHEM U HMDKHEM PETHCTpPax), LIMdp, 3HaKOB
MpenyMHaHus U 60JIbIIUHCTBA APYTHUX MEeYaTHbIX CHMBOJIOB. [1pH HaxXaTHW Ha
3TH KJIaBULIH BBOJAUMBIE KOMAHABI HUTAE HE OTOOPAXaloTCd — OHU NPOCTO Uc-
noansromes*.

* He HYXHO NbITAaTbCA BBOAUTDL TCKCT B KOMAHAHOM PEXHUME: NOCKOJILKY ¥ Kaxnoi 6yKBbl €CTb KO-
MaHIHOE 3HaYEeHHUE, pe3yabTaT MOXET ObITb CaMbIM HEOXUIAHHBIM!
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Nekupna 9 TekCTOBbIe PERAKTOPDI

Bo-BTOpHIX, ¥ Vi €cTb CBOSI KOMaHAHas CTPOKA: YTOObI €¢ BbI3BaThb, HYKHO
BBECTH B KOMaHIHOM peXHUME “ : ”. B pe3yibTaTe B Hauajle MOCAEAHENH CTPOKH
3KpaHa MOSIBUTCS ABOETOUME — ITO MpUIIaUIeHWe KOMAHIHOW CTPOKM. 31eCh
BBOJATCA DOJIEE CAOXHbBIE KOMaHAbI Vi, KOTOPbIE BKJIIOYAIOT B CeOSI UEbIE CIO-
Ba (HampuMep, UMeHa (ailioB), MpUUEeM TeKCT HaOMpaeMoil KOMaHIbl, KOHEY-
Ho, oTobpaxaeTca. KoMaHnbl nepenaiotcsi Vi KiaBuuie# Enter. B coBpemeH-
HBIX BEpcUAX Vim ¢ KOMaHAHOW CTPOKOH MOXHO paboTaTh TaK Xe, Kak U B shell:
peNaKTUPOBATh €€, 1OCTPAMBaTh KOMaHbl KJIaBUILIEH Tab, MONb30BaTbCsl UCTO~
pHei KOMaH.

InaBHast KOMaHIa KOMaHIHOM CTPOKH Vim — BbI30B MOACHCTEMbI TOMO-
WK “help Enter”. IBoeTouMe MepeBOAUT Vim B PEXHUM KOMaHIHOM CTPO-
KM, “help” — coOCTBeHHO KOMaHnaa, Enter nepenaet KomaHay. help MOXHO
BbI3bIBaTb C apryME€HTOM: Ha3BaHMEM KOMaHAbl WAM HAcTpo¥iku Vim. Vim
0YeHb XOPOLIO NOKYMEHTHPOBaH, MO3TOMY MO KOMaHOe “:help obsexm”
MOXHO MOJIyUUTh UHPOPMALIMIO O Ar060M CBOWCTBE Vim, HampUMep, KOMaHaa
“:help 1” BbIBEIET CBEACHUS O 3HAYCHUM KJIABULIU “1i” B KOMAHIHOM pe-
Xume Vi,

KomaHna “ : set umsa_nacmpoiixu” 103BOAsIET HacCTpauBaTh Vim npsiMo B
npouiecce padotel ¢ HUM. HanpuMep, oTaaB KOMaHy “ : set wrap” Mojb30-
BaTeJb TEM CaMbIM BKJIIOUAET HACTPOWKY “wrap”, UTO 3acTaBisieT pedakTop
NEPEHOCUTD CIMUIKOM JUIMHHbIE CTPOKH, HE YMELIAIOLLMECH B LIMPUHY TEPMU -
Hana. BKJIIOUMTB 3Ty HACTPOHKY MOXHO KOMaHIO# “ : set nowrap”, TaK 4To
KOHIIbI WIMHHBIX CTPOK UCYE3HYT 3a NpaBbiM KpaeM dKpaHa.

HakoHeli, uToObl BBECTH TEKCT, HYXKHO MEPEeTH M3 KOMaHIHOTO peXuMa
B PeXXUM 6cmaskii, HaXaB KJIaBuLly “ 1i“ (OT «insert» — «BCTaBKa»). B atoT Mo-
MEHT B MOCJIENHEN CTPOKE MOSIBUTCS COOOLIEHHUE O TOM, YTO pelakTop HAXO-
IUTCS B peXXHUME BCTaBKU: “ - - INSERT--* WJIH “--BCTABKA--"*, B 3aBUCH-
MOCTH OT YCTAHOBJIEHHOTO fi3blKa CUCTEMHBIX COOOLIEHUH.

B pexuMe BCTaBKM MOXHO BBOIUTb TEKCT, 3aBeplliasi CTPOKY HaXaTueM
Enter. O@HaKO HYXKHO MOMHHUTb, UTO B HEKOTOPBIX (OPTOIOKCANbHBIX) BEPCHUAX
Vi B pexxuMe BBOIA He padOTaIOT HUKaKUe KOMaHIbI ITEPEMEIIEHHUS MO TEKCTY —
31€Cb MOXHO TOJIbKO HadupaTb. Eciv Bbl 3aMETWIH, UTO OIIMOAUCH B Habope —
HE HYXKHO cpa3y nepeMelliaTh Kypcop W MbITaTbCs UCIMPaBTh OLIMOKY: ropasio
ynoOHee OyneT BHECTH BCe MCIpaBJieHUsI MOTOM, B KOMAHIHOM PEXUME, IIe 10-
CTYIHO MHOXECTBO CIMELMANbHBIX KOMaHO OBICTPOro MepeMEILEHUs] U 3aMeHbl
tekcTa. YTOOBI MepelTH M3 peXuma BCTaBKM OOPaTHO B KOMaHIHBIA PEXUM,
HYXXHO HaxaTb ESC**,

Medonuit Hayar ynpaXHaThest ¢ Vim Ha daiifie npuMepos:

* Ecnu ucnonb3yercs He Vim, WM HacTpoiika showmode no ymonuanuio 3anpeuieHa, coobule-
HUSl MOXET U He ObITb.

** Ecu Vim nipuiien B HEMOHSITHOE LISl Bac coCTosiHMe, HaxMuTe ESC, uyToObl BepHYTLCA B KO-
MaHIHBIA pexuM (MHorna Tpebyetca HaxaTh ESC nBaxast).
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methody@oblomov:~ $ vi textfile
3To dalin 1A TPUMEDOB.
Opymep 1.

"textfile" 2L, 33C 1,1 Becs
IIprmep 9.2. Vim B KOMaHIHOM pEXHMeE

Vim Havas paboTy, KaK 1 ITOJIOXKEHO — B KOMaHIHOM pexuMe. B mocien-
Hel CTpoKe coaepXaTcs HEKOTOPBIE MOJIE3HBIE CBEICHHUS 00 OTKPBITOM aiie:
ero UM, obliee KOTUYECTBO CTPOK (“2L"), CUMBOJIOB (“33C"”), MO3WLUA
Kypcopa (“1,1” — HOMep_CTPOKM, HOMED_CuMBOIa). “Becs” 0003HaYa-
€T, UTO BCE COOEpPXHUMoe (haijia yMECTWIOCh Ha 3KpaHe TepMHHaa. Teneph
Medoanii HaxXMeT “1” W BBeIET HEMHOIO TEKCTA:

310 dalin nna TPUMEPOB.
Opmmep 1.
Mosi mepBas CTOpRa B Vi!

-- BCTABRA -- 3,24 Becs
IIpumep 9.3. Vim B peXMMe BCTaBKH

Tenepb Vim paboTaeT B peXXHUME BCTaBKH: B IOCJEIHEH CTPOKe MOSABH-
JJoch HHGOPMaIIHOHHOE coobieHHe 06 3ToM. HabpaB Tekct, Medoauii Moxer
BEPHYThCA B KOMaHIHbBIN pexuM, HaxaB ESC (rmoackaszka ” - -BCTABKA--"
TTPH 3TOM HCYE3HET U3 MOCeAHEH CTPOKH).

Ha caMoMm nene, U3 KOMaHAHOIO peXXHMa MOXHO MEPEeHTH B PeXUM BBO-
Ia HECKOJILKUMHM KOMaHIaMHu. Pa3sHulla MeXIy HUMH 3aKJIIOYaeTCcsd B TOM, B
KaKoW TOYKe HaYyHETCA BBOI CHMBOJIOB. HampuMep, 1o komangaM “0” U “o”
(«open») MOXHO BBOAUTD TEKCT C HOBOH CTPOKH (10 WM TMOCJIE TEKYIlEeH), No
KOMaHIe “1” — C Hayajia CTPOKH, KOMaHIbl “a” U “A” («append») BedaioT do-
6aenenuem CUMBOJIOB (I10CJIE KypCOpa WX B KOHEII CTPOKH) U T. .
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Pa6ota c ¢panamm

Penaktupys tekct B Vi, noab3oBarenb paboTaeT He HEMOCPEACTBEHHO C
daitnom, a ¢ 6ydepom. Eciiu oTKphIBaeTcs yxKe CyllleCTBYIOLIMT daiin, Vi Ko-
TIMpYeT ero comepxXuMoe B 6ydep u oToOpaxaer 6ydep Ha 3kpaHe. Bece name-
HeHMSI, KOTOpble MPOU3BOAMT MOJIb30BaTE b, IPOUCXOIIT UMEHHO B CONEPXKHU-
MoM Oydepa — OTKpPBITBHIH (haiin moka octaeTcsi Heu3MeHHbIM. Eciiu ke Vi Bbl-
3BaH Oe3 mapaMeTpa, TO co3aaeTcs ycToi 0ydep, KOTOPI MOKa He CBA3aH HU
¢ KakKuM ¢aitnom*,

UToOb! 3anucaTth caenaHHble U3MEHEHUS B (haii, UCTIOIb3yeTCsl KOMaHaa
“:wEnter” (YTOOBLI €e OTAaTb, HYXHO CHayana NepeiTH B KOMAHOHbLI pe-
XUM). O TOM, UTO “wW” — 3TO COKpAILLEHHE OT aHTJI. «Write», «3aMrucaThb», MOX-~
HO y3HaTh, HaxaB Tab mocne “:w” — W Vim JOMOJNHUT 3Ty KOMaHIy 10
“write”. [TonoOHbLIM 0O6pa30M MOXHO MOCTYMHTbL ¢ OOJBIIMHCTBOM KOMaHI
B KOMaHOHOW CTpoke Vim — B 3TOM peNaKTope O4YeHb MOCJIEeI0BATEIBHO CO-
6monaeTcsl MPUHLIMIT a00peBHATHBHOCTH. Medonuit BHIMOJHUI “write” U
TIOJIYYHMJI TaKoe HH(GOPMALIMOHHOE COODIIIEHUE:

3T0 da¥n ANA OpPMMEPOB.

Ilpyep 1.

Mosa mepBas CTOpRAa B vi!

"textfile" 3L, 57C sammucaxHo 3,24 Becs
IIpumep 9.4. 3anucs daiina

Medonuii He yka3zan, Kyaa UMeHHO 3anucaTrh colepxuMoe oydepa, U 1Mo
YMOTYQHM IO OHO OBbLIO 3aMUCaHO B TOT (halijl, KOTOPLIH OH M OTKPbIBaJI LIS pe-
AaKTHUpOBaHMs: “textfile”. OgHAaKO KOMaHAe “write” MOXHO yKa3aTb
moboe UM (aiyia B KauecTBe NapaMeTpa — M Torla coaepxumMoe 6ygepa 06y-
JIeT 3aTIMCaHo B 3TOT (haiil, a ecv Takoro ¢aiiya HEeT, TO OH OyaeT co3naH. [1a-
paMmeTp “write” obsi3aTebHO MOTpeOyeTCs, eCU TeKCT B Oyepe ellie He 3a-
TNMCaH HU B KaKkoM ¢paiine.

Haubonee BaxkHa /IS HOBUYKA KOMaHpaa @bixoda U3 Vi — “:qFEnter”
(cokpallleHHe OT «quit»). Ilosb3oBaTenb, 3anyCTUBLIMI peJakTop B TepBbIi
pa3, HepeaKo CTATKHBAETCS ¢ TEM, UTO HUKaK He MOXET ero 3aKpbiTh; He pabo-

* B neiicTBUTENBHOCTH coiepXUMoe Gydepa XxpaHUTCS B CieLMATLHOM BpeMeHHOM (aitne (swap
file). Ecin ceaHc paboThl B pelaKTope MO KaKoii-TO MPUYMHE MpepBajcs, TO 3TOT BpeMEHHBI
taiitn He OyneT ydaneH, U MpHU Cledylolleil MOMbITKE MPOIOLKHUTh He3aKOHYeHHYI0 paboTy ¢
taitiom Vi npe1oXUT NPOBECTH NpoLEeayPY BOCCTAHOBJIEHHS — Ha C/yYaii, eC/ii BO BDeMEHHOM
taiine ocTalMch HECOXPAHEHHbIE U3BMEHEHUSI.
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TaeT HY OIMH M3 NMPUBBIYHBIX CTTIOCOOOB 3aBepLUEHUS NTPOrpaMMBbl, Jaxe * ~C*
Vi obpabarsiBaeT mo-cBoeMy*. 1 7 :w”, U ” : @” — KOMaHIbl pexcuma KoMaro-
HOI CTPOKM; B 3TOT PEXUM Vi MepeBONUTCS U3 KOMAHOHO20 pexcuma ¢ TIOMO-
LIbIO “ : “, HabXMpaeMoro B Hayajae KOMaHIbl.

OnHaxo eciau B Oydepe ecTb MU3SMeHEHMS, KOTOpbIe ellie He 3anucaHbl HH
B KaKoM daitsie, To Vi 0TKaxXeTCsl BBIMIOJHSATh KOMaHAY “ : q”, NIPELJIOXHUB CHa-
yajia COXpaHHUTb 3TH U3MEHEHUA. ECIM BBl HE XOTHTE COXpaHSTb U3MEHEHHS,
HYXHO HacTOSITh Ha CBOEM XEJaHHWM BBINTH U3 Vi, 100aBUB K KOMaHIe BbIXO-
Ia BOCKNMLATEIbHBIHA 3HaK: “ :q ! ”. B aTOM Cilyyae Bce HeCOXpaHEHHbBIE H3Me-
HeHMs1 OyayT BrIOpolleHbl. BockinuaTebHbI 3HaK MOXHO 100aBHTD B KOHIIE
060t ¢aitioBoil KOMaHAbl B KOMaHIHOM cTpoKe Vi — B 3TOM ciyuae Vi Oyaer
6€3 BO3paXeHH i BHINIOIHATH KOMaHIbI.

B Vi npeanpuHATO MHOXECTBO YCHJIMIA [UIs1 35KOHOMMH CHJI U BPEMEHH
TNOJIb30BAaTe/s, KOMaHAYIOUWIEro penakTopoM. [103TOMYy MOXHO ONHHM pa3oM
3anucaTh TeKCT M BBIHTH U3 peJakTopa: KOMaHIOH “ : wq” WM aHAJOIMYHOR
KOMaHIOH “ : x*” , TIPOCTO HaXaB ”ZZ" B KOMaHIHOM PEXHME.

NepemMelwieHune nNo TekcTy

[TpK penakTHpoOBaHUM B TEKCTE BCErIa €CTh TOUKA, B KOTOPO# MOJb30OBa-
TeJIb «HaXOIMUTCS» B IaHHBI MOMEHT: BBOIMMBIE C KJIaBUAaTypbl CHMBOJIBI 110-
SIBSITCSI UMEHHO 31IeCh, YAISTbCS CUMBOJIBI OyoyT TOXE OTCIOIa, K 3TOH TOUkKe
OyIyT MPUMEHATLCS KOMaHIb pedakTopa U T. 1. OOBIYHO 3Ta TOUKa 0003Haua-
€TCsl KYpCOpoM, a B nocjaenHen (MHGopMallMOHHOI) CTpoKe 3KpaHa Vim yKa-
3bIBAET HOMEpa TeKYlLeH CTPOKHM U KOJIOHKH (HOMep CUMBOJIa B CTPOKE), B KO-
TOPBIX HaXOOUTCS Kypcop.

Hs1 Toro yToObI BBIMOJIHATE pelaKTHPOBaHUE TEKCTA, MO HEMY HeobXxo-
JIMMO TiepeMellaThes, T. €. nepeMelaTh Kypcop. CaMblif OueBHIOHBIN cITocod
3TO IeJlaTh — BOCIIONIL30BaThCs KJIaBUILIAMH CO cTpeikaMHi. HaxaTHe Ha omHy
M3 3TUX KJIAaBUII OOBIYHO 3aCTaB/SIET KYpPCOp MepeMellaThCss Ha OAUH CUMBOJ
BJIEBO/BIIPaBO WIHM Ha ONHY CTPOKY BBepX/BHU3. TpyaHO npuaymath 6oJjiee He-
3¢ PeKTUBHBIN ¥ MeJIEHHBIH CIIOCOD MepeMelleHHUs, eCIM HYXKHO MOMacThb Ha
IpYroi KoHen 06bEMOro TEKCTa, M AaXe MPOCTOoe NepeMellieH e K Hadally WM
KOHIY CTPOKH MOXET 3aHATh HECKOJIbKO CEKYHI.

3aMeTHM, YTO B Mpolecce peldakKTUPOBAHMSI TeKCTa OOBIYHO BO3HHUKAET
HeoOXOOMMOCTh TNepeMellaThcsl He B MPOU3BONBHYIO TOUKY, 8 B HEKOTOpbIE
KJIIOYEBBIE: HA¥AA0 W KOHey CTPOKM, CJ0Ba, MPEMLIOXEHHs, ab3aLa, BhIpaxe-
HHSI, 3aKJIFOUEHHOTO B CKOOKH, Lesoro tekcra, OcobeHHO 3TO 3aMeTHO, eciiu
TpebyeTcsl pendakTHpOBaTb CMPYKMYpUpo8arHsili TEKCT. TMporpaMmy (Hampu-
Mep, CLieHapHil), KOHPUTYPALIMOHHBIN ¢aiti U T. 1. B Vi 1is Kaxaoro Takoro

* Ynpagssiiowas nocjaeaoBaTeNlbHOCTh “ ~*C* NPHUBOANT K aBAPHIHOMY 3aBEpLIEHUIO TEKYILEN
Komande! Vi, a He caMoro peaakTopa.
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nepeMelleHUs MPeayCMOTPEHbI ClielHaIbHble KOMaHAbl, OOBIYHO COCTOSIIINE
B HAXaTHH 00HOIl KJIABUILIM B KOMAaHIHOM pexume. Mcrionb3ys ux, MOXHO He
TONILKO HaXaB OIHY KHOMKY NMEpeMECTHTLCS Ha Jitlo00e pacCTOSHHE B TEKCTE,
HO U JIBUTATHCS1 MO CTPYKTYPHBIM JIEMEHTAaM, NMEPEXOs K NpeabiaylieMy/cie-
IyIOUIEMY CJTOBY, NPEIIOXEHHIO, ab3aly, CKoOKe M T. 1.*

Hrak, nepeaBUHYTh Kypcop Ha Havyajao TeKylUIed CTPOKM MOXHO KOMaH-
noW “0”, Ha mepBbId HenmpoOeAbHbIK CUMBOJI B CTPOKE — “ "7, B KOHELl CTPO-
KH ~ “S$”** Ap3alaMu Vi cuMTaeT parMeHTbl TEKCTA, pa3aejeHHbIe NMYCTOM
CTPOKO#, K Havaly Mpeablayuiero/caenyioliero ad3aa MOXHO MOMAacTb KO-
MaHa “{“ W “} " cOOTBETCTBeHHO. OUeHb pacnpocTpaHeHHas 3a1aya — Heob-
XOMMMOCTb TMOMNAcTh B caMblif KOHell (aiina: Al 3TOTO CIYXMUT KOMaHna “G”
(«Go»), B caMoe HauaJlo — “gg”.

INepenBuHyTh Kypcop BIE€ped Ha HAYao CJedYIOLIETO CJI0BA MOXHO KO-
MaHIoH “w” (OT «word», CJIOBO), Ha Hayayio mpeabiayluero — “b* (ot «back-
ward», Hasan). K Hauany ripeabinyliero/cineayouiero npeaioXe i MOXHO nepe-
MECTUTLCS KOMAaHIaMH “ (” W “) ” COOTBETCTBeHHO. HyXKHO YUUTBIBATh, UTO Ipa-
HHLBI CJIOB U TIpeAIoXeHUH Vi HaXomMT 1o (popMabHbIM NMPH3HAKaM (PYKOBOICT-
BYAICh CTIELIMAJTbHO OTIPEAEIEHHBIMH PEry/IsipHbIMH BbIPAKEHHUAMH ), TO3TOMY pelile-
HHE Vi MOXeT MHOTIIA He COBIANaTh C NMPeACTaB/IeHUsIMU TOJIb30BaTENsl O FPaHU-
1aX CJIOB M npewtoxeHui. OQHAKO Nojib30BaTe b BCeraa BlIacTeH U3MEHHUTh COOT-
BETCTBYIOLIME PEryJisipHble BhIpaXKeHUs, TOAPOOHOCTH — B AOKYMEHTAIMH 110 Vim.

B Vim HuKorna He cjenyeT BpyuHYIO TMOBTOPSTh ONHY U TY XE KOMaHy:
eCJIM HYXHO MePEATH Ha TPHU CJI0BA BIIEPEN, He ClleNyeT TPHXIbI HaXXUMaTh ¥ w*
— JUIsl TOBTOPEHUS KOMAaH1bl UCIIOIb3YeTCS MHOKKTEb. MHOXMUTENb — 9TO J110-
foe uKca0, HabpaHHoOe Tepea KOMaHIoM Vi: KoMaHIa OyIeT MOBTOpeHAa COOT-
BETCTBYIOLLEE YUCIO pa3. Hanmpumep, “ 3w” — 03HAYaeT «TPHXKIbI MepeMeCTUTh
Kypcop Ha CJIOBO Bliepea», MHauye TOBOps, EPEMECTUTL Kypcop Ha TpU C/lOBa
snepen. O6paTuTe BHUMaHHE, YTO MHOXUTENH MOTYT MPUMEHSATLCS He TOJBKO
¢ KOMaHIaMM TNepeMelleHUs, HO U C A#06biMu KOMaHIaMH Vi. AHaJIOTHYHO
MOXHO MepeMeCcTUTh Kypcop Ha 10 ab3alieB Briepea KoMaHAoM 10} ",

MHOKHTEIb
Yucno, npeailecTByiolliee KoMaHae Vim M 03Hayalollee, YTO AaH-
HYIO KOMaHJly CJleflyeT BBIITOJHHUTh YKa3aHHOE YMCJIO pa3s.

He cpa3y oueBHAHO, YTO MOUCK 1IaboHa B TEKCTE (CTPOKH MJIH peryssip-
HOTO BbIpaXXeHHs) — 9TO TOXe KoMaHIa nepeMelieHus. Kak u nio6oe nepeMe-
LIEHHUE, ITOUCK OCYLIECTBISIETCA B KOMAHIHOM peXUMe: TIpexIe BCero, HyxXHo

* Tlpexze 4eM HaYyKHaTb IKCTIEPUMEHTHPOBATD C TepeMelleHHEM, HYXXHO TIepeiTH B KOMaHIHbIi
PEXHM.
** CumBonaMu “~“ 1 “$* B Linux nosceMecTHO 0603Ha4a0TCA HA4YAIO M KOHEL CTPOKH, B ya-

CTHOCTH, B PETrYIAPHBIX BHIPAXKEHHAX,
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HaXxaThb “ /" B IIOCJENHEN CTPOKE MOSIBUTCSI CUMBOJ “ / ”. Jlanee cliedyeT BBe-
CTH 11a0JIOH IS MOMCKA — OH OyIeT 0TOOpaXXaThCsl B 3TOM CTPOKE, €ro MOXKHO
penakTupoBaTh. O6bIUHO Vi HACTPOECH TAKMM 00pa30oM, YTO 11AGJIOH ISl [TOUC-
Ka MHTEPIPETHPYETCS KaK PETYJISIPHOE BhIpaXkeHUE, Ie psil CHMBOJIOB UMEET
crieuMaibHOE 3HAYeHME, ITY HACTPOIKY MOXHO OTKJIIOUMTD (“ : set nomag-
ic”). [Nocne Toro, Kak BBeleH 1abJIOH, CliedyeT HaXaTb Enter — Kypcop ne-
peMecTHTCs K GuKaiillieMy (1ajiee 1o TEKCTY) COBMAieHMIo ¢ 1wabnoHoM. [To-
HCK B 0OpaTHOM HamnpasJIeHUH (K MpeablIyllieMy COBNAACHUIO) cIeayeT Hauu-
HaTh C KOMaHIbl “ 2~

CoBceM MpOoCTO nepeiTH K CedyIolleMy YNOTpeOJIeHUIO0 B TEKCTE TOTo
CJ10Ba, Ha KOTOPOM CTOMT KypCOp: LIS 3TOr0 HYXKHO MPOCTO HaXaThb “ * 7 B KO-
MaHIHOM pexXHMe. AHAIOTUYHAsi KOMaH/1a MOMCKa CJIoBa B 00PaTHOM Hamnpas-
JIGHHH — “ #* . MOXHO crieLIMaIbHO OTMETHUTDb B TEKCTE TOUKY U 3aTeM B JIIOOOM
MOMEHT BO3BpalllaThCs K HeM, KakK K 3aKianke. OIHY 3aKJIaaKy OrnpeleisieT
caM Vi — “ "  MecCTO B T€KCTe, rie ObUIO CIeJaHO MocjenHee U3MEeHeHHe.
INonpobHO 00 3TMX U APYTMX KOMaHIaxX NepeMeIleHUsT MOXHO MpPoYecTh B py-
KOBOJCTBE Mo Vim no KkoMaHae “ :help usr_03.txt”.

N3meHeHMne TekcTa

B kOMaHIHOM pexXMMe Hesb3sl BBOIMTb CUMBOJIBI B TEKCT C KJIaBHATy-
pbl, HO U3MEHUTbL TEKCT NMPH 3TOM MOXHO, HanpuUMep, yIansisi CHMBOJBI.
YT0o0bl yIanuTh OTAENLHBIH CUMBOJ (TOT, HA KOTOPOM CTOMT KypCcop), AOCTa-
TOYHO HaXaTb “X” B KOMaHAHOM pEXMMe, a 4TOObl YAAIUTh cpa3y LieJyio
CTPOKY (eCTeCTBEHHO, TEKYILYIO, TO ECTb Ty, B KOTOPOW HaXOJMUTCS Kypcop) —
“dd”. «d» — 3TO coKpailleHUe OT «delete», ynanuth, a «dd» — XxapaKTepHbIi
npueM Vi: yIBOEHHME KOMaHAbI O3HAYaET, YTO €€ HYXXHO NMPUMEHUTH K TeKy-
111€i1 CTpOKE.

U3 xoMaHIHO# cTPOKH Vi MOXHO BBITIOJIHUTh OMNEpalMIo MOMCKA U 3aMe-
HbI; JJis TPOCTOM CTPOKH WM ISl PETyIsipHOTO BbipaxkeHus. [1pudeM cHHTak-
CHC KOMAaH/Ibl TOMCKA U 3aMEHbI OJIHOCTBIO BOCIPOU3BOAUT CUHTAKCHC MOTO-
KOBOTO peakTopa sed, 0 KOTOPOM yXe 11UIa pedb B JIEKLUMH 7:

370 daiin mnR UpUMepoB.
Ipmep 1.
Mos mnepeas CTOpPKa B Vvi...

:8/.8/.../7

TIpumep 9.5. 3ameHa o wabnoHy B Vi
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Medoanii xoTen 3aMEHUTH B CBOEM (paiijie TOUKH B KOHLAX CTPOKH MHOTO-~
TOUMsAMM. 1151 3TOro B KOMaHIHOM peXHUMe OH Haxall “ : “ (Bbi30B KOMaHIHOM
CTpOKH Vi), rme Habpan KoMaHIy “ s (COKpalleHHWE OT «Substitute», 3aMEHUTD),
332 KOTOPO#H cJienyeT yxe 3HaKoMoe Mo “sed” BbIpaXeHUe ”/4yTo_3ame-
HUTE/HAa_4T0o_3aMeHuTs/". TOAbKO pe3y/bTaT MOJYYWICS COBCEM HeE TOT,
Kakoro oxunan Medonuii: 3aMeHWICS Ha MHOTOTOUYME BOCKJIMUATENBHBIIM 3HAK
RocaeHel CTpOKM. He yuen oH cliedyroniero: no yMo/JI4aHMIO 1ablIoHbI 1S Mo-
HCKa U 3aMEHBI — 3TO PeryjisspHble BbIpaXeHMsl, TO €CTh “ . ¥ 03HauyaeT BOBCE He
TOYKY, a «110001 cMMBOJI». UMest B BUIlY TOUKY, CJIeIOBAJIO HAlMcaTh “\ . », “ $*",
KaK ¥ oxuaan Medoauit, 3170 KoHelu CTpOKH. B MOMEHT BBINOJIHEHHWS] KOMAH/Ibl
ROUCKA KYPCOP HaXOIWICSl B MOCAEAHENR CTPOKE, B NI€PBOM COBMAIEHUM TMOCHE
Kypcopa M OblJ1a MpOM3BeIcHAa 3aMeHa.

MopmaTrpoBaHUe TEKCTa — 3TO pacCTAHOBKA CHMBOJIOB KOHLIA CTPOKH,
npoOesioB M TaOYIsALMI TaKUM 00pa3oM, YTOObI TEKCT XOPOILO CMOTPEJICS Ha
3KpaHe TepMHHana. PopMmaTHpoBaHHE BpyuHylo KpaiiHe HeaddekTHBHO. B
Vim aBTomMaTtHueckoe (ropMaTHpOBaAHHME TeKCTa (€CAH PEeIAKTHPYETCS Tpo-
TpaMMa Ha KaKOM-JIMOO sI3biKe IPOrpaMMHUPOBAHUS, TO C YYETOM IIPABUA 3TO-
Io SI3bIKa) MOXET MPOUCXOIUTh MPSAMO B PEXHUME BCTaBKM, B PEXHMME BCTABKU
Xe MOXKHO U3MEHSITh OTCTYMN TEKYLIEH CTPOKH (M0 KOMaHIaM “~D” W “~T"),
[nst BBIpaBHUBaHHMS TEKCTA IO LEHTPY, IPABOMY MJIU JIEBOMY KPaK KOMaH/bI
“:center”, “:left” U ”:right” COOTBETCTBEHHO. DTH KOMAHIbI, KaK
GONBLUMHCTBO KOMaHA KOMAHIHON CTPOKH, MOXHO NPUMEHSATH K AUANA3OHY
CTPOK CIIOCODOM, ONTUCAHHBIM HHUXE.

PexxuM BBOma He Oorat crieliMalbHBIMM KOMaHIaM¥ U3MEHEHHUS TEKCTa,
YTO M MOHSITHO: OH NpedHa3HaueH sl eéoda. OaHako B Vim (Ho He B Vi!) ecTb
HEKOTOphBie YA0OCTBa, YNPOHIAIOLMe M caM ripollecc Habopa. Ecnu cnoso, ko-
TOPOE HYXXHO BBECTH, YK€ BCTPEUYAIOCH B TEKCTE, MOXKHO HabpaTh TONBKO Mep-
Bble OYKBBI U HaXaTh “ “P” («previous») — Vim nonpoOyeT caMm 3aBepLUMTD €T0.
Ecsv Vim He yragan v npeU10XH/I He TO CIOBO, MOXHO MPOAOJXHUTH repedu-
paTh BapHaHThl. KomaHaa “ “"N* («next») NOACTABIsIET C/I0BA, KOTOPLI BCTpeE-
YaJoTCsl HUXE Mo TeKceTy. [ToapobHee 06 310 PyHKLUHUM MOXHO Y3HATh U3 py-
KOBOJACTBa Mo KOMaHme “ :help ins-completion”.

HMHoraa nmosp3oBaTesb, M3MEHUB TEKCT, TYT XK€ X0ueT BEPHYTh BCe 00-
paTHo. st 3T0TO B Vi NpeaycMoTpeHa KOMaH/Ja OTMEHBI MOCAEAHETO U3ME-
HEHUsA: “u” B KOMAaHIHOM pexuMe (0T «undo», oTMeHuThb). Kakum OBl c/loX-
HBIM, MacCIITaOHbIM (M Pa3pYLUMTEABHBIM) HU ObUIO U3MEHEHHUE, COBEPLIEH-
HOE MOCJIeNHENH KOMaHI0M, “u” BEPHET TEKCT B UCXOAHOE cocTosiHUue. Bripo-
YyeM, caMy OTMEHY TOXE MOXHO OTMeHMTh. B Kilaccuueckom Vi JocTynHa oT-
MeHa TOJIbKO MOoCieaHElH BBINMOJHEHHOW KOMaHAbl, a B Vim OTMEHUTb MOXHO
CKOJILKO YTOJHO TMOCJ€IHUX KOMAaHI, a TakXe NOBTOPUTb MX KOMaHAOH
“ARM.
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PaboTa c pparmeHTamu TekcTa

Jlrobas KoMaHaa nepeMelleH s ONpelensieT ABe TOYKU B TEKCTE: TY, B KOTO-
poit 6bLUT KYPCOp 10 NEpeMELLEHHS, U TY, B KOTOPYIO OH EPEMECTHIICS B Pe3YJib-
TaTe JAaHHOM KOMaHabl. PacnonoxeHHbIH MeXIy 9TUMHU IByMs TOYKAMHU OTPE30K
TeKCTa OJHO3HAYHO 3amaeTcsl KOMaHAON nepeMelieHus. Hanpumep, komaHaa
“) * 3aXBaThIBAET TEKCT OT TEKYLIETO MOJOXEHUS Kypcopa 10 Hayaa CJleayollie-
TO TNIpeU1oXeHHs. Vi M03BoJIAET IPMEHUTD K 3TOMY (hparMeHTy J1o0YI0 KOMaHay
pPeIaKTUPOBAHUS — TaK YCTPOEeHbl THE3/10Bbie KOMaH bl [He3noBas KoMaHaa co-
CTOUT U3 deiicmeus U CIeAYIOLIETO 3a HUM nepemewenus. TlepeMellienue 3agaet
(bparMeHT TEKCTa, a IeHCTBUE OMpeaesIsieT, YTO C 3TUM (pparMeHTOM clesiaTh, Ha-
TIpUMeED, KOMaHaa “d) ” yIaluT BeCh TEKCT OT TEKYILeil MO3MUMH Kypcopa 1o
Hayana cjeaymollero npemioxeHus. Haubosiee nonesHble neiicTBus — “3d”
(«delete»), “c” («change»), “>” U “<” (CABUHYTb), “y” (3aAIOMHUTb) U “gq”
(oTdopMaTHpPOBATD).

THE3/10Basi KOMaH/1a

KomaHna penaktopa Vi, mo3Bossiioniasi IpUMEeHUTh yKa3aHHOeE deil-
cmegue K yKazaHHoMY ompesky mekcma. OTpe30K 3a1aeTcsl CTaH-
NApPTHOW KOMaHIOM MepeMelleHUs MO TEKCTY.

OuyeHb YacTO BO3HMKAET HEOOXOAMMOCTb 3aMEHHUTb (PPArMEHT B TEKCTE:
CJIOBO, MPEAJIOKEHHUE, CTPOKY U T. . ITO MOXHO C/eJ1aTh B ABa JIeCTBUS: CHa-
yasa yaanauTh 4acTh TEKCTA, 3aTeM MepeiTH B peXKMM BCTABKM M BCTABUTD 3aMe-
Hy. Vi npenocTasisgeT BO3MOXHOCTb YIIPOCTHUTD 3TY OIlepaluio, cBels 1Ba Aeit-
CTBHS K OIHOMY: 3aMeHUTb. [He310Basi KOMaHIa “ ¢ ” nmpelHasHayeHa UMEHHO
s atoro. HanpuMep, koMaHaa “cw” (OykBaibHO: «change word») 3aMeHUT
TEKCT OT Kypcopa A0 Hayaja CJIeAYIOIIETo C/10Ba (TaK MOXHO 3aMEHUTb OAHO
CJOBO), “C) " 3aMEHMT TEKCT OT Kypcopa [0 Hayaja CJAedyiollero npeanoxe-
HUS.

Medonuit He 3a6bL1, YTO KOMAHAbl NepeMEUIEHUS MOXHO UCIOJIb30BaTh
C MHOXKHTEISAMH, U NONpoOOBaJ 3aMeHHUTD Cpa3y TPU CJIOBa B ¢BoeM ¢hailie Ha
Ipyrue: AJig 3TOro OH B KOMaHIHOM pexUMe MOAOCTHaI Kypcop B Hayaso CJio-
Ba «IepBasi» U Habpan “c3w” («3aMEHUTb (DparMeHT OTCIOAA 10 Havyasa TPEThb-
€ro cJiopa», 6ykpabHO: «change 3 words»). Pe3yabraT 3T0# KOMaHAbLI BLIISA-
IleJl Tax:

210 dakn nma IpKUMepoOB.
Opmvep 1.
Mos #vi...
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Nexumna 9 TekcToBbIE PEAAKTOPbI

-- BCTABRA -- 3,5 Becs
ITpnmep 9.6. KomaHna 3aMeHbI B Vi

B npumMepe 3Hak “#” 00603HauaeT MO3ULMIO Kypcopa: KakK BUAHO, Vi yia-
JIMJ1 TPM CJIOBa, MMOMNABLUMe B 30HY AeHCTBHUSI KOMaHIbI U cpa3y Mepelles B pe-
XWM BCTaBKH. MedodHI10 OCTAIOCh TOJABKO HabpaTh YTO-TO B3aMEH.

IlepecTaHoBKa yacTeit — TMIIMYHAasl 3amaya, BO3HMKAIOILAA B MpoOLECCE
pedakTUpoBaHMs. J11s1 nepecTaHOBKHU TpeOyeTCsl YIAIUTL (pparMeHT B OMHOM
MECTe TEKCTA M BCTABUTD €0 Xe B IpyroM. JList peleHus nepBoi 4acTH 3ama-
Yy B Vi HET cnelMalbHbIX CPEACTB, NIOTOMY YTO J100asi KOMaHlIa yaajleHUs
(*a”, "c*”, "x" ¥ Op.) COXpaHSAET YIaNEHHbIIH TEKCT B CIIELIMATbLHOM PerucrTpe.
st BCTaBKM MOCedHEro ylaleHHOTo pparMeHTa CIyXUT KOMaHAa “p” B KO-
MaHOHOM pexHMe (OT «put», TONOXHUTh). [1pH MoMoLLH 310l KoMaHabl Medo-
IMA MOXET BCTaBUTh TOJBKO YTO yAaJA€HHbIE MM KOMAaHAON “c3w” TPH CIOBa;

9to dalin gna opymMeposn.
Opyvmep 1.

Mos HoBas cTpora gma vi...
nepmsas CTPOKa B

4,1 Bec»
IIpumep 9.7. BcTaBka yoaneHHOro ¢gpparmeHra

T Toro 4TobbI CKOMUPOBaTh GparMEHT TEKCTA, CAYXKUT KOMaHAa “y ”
(0T «yank» — 3a0paTb, CIEPHYTb): OHA HE YIANSIET TEKCT, a MPOCTO COXpaHsIeT
€r0 B TOM X€ PETHCTPE, YTO U KOMaHAbI yaaneHus. KoMaHay “y” MOXHO HC-
N071b30BaTh B THE3NOBbLIX KOMaHAAX, HAIIPUMED, “y5W" COXPAHHUT B PETUCTpE
(dparMeHT TeKCTa OT Kypcopa A0 Hayaja NsIToro ¢j1oBa. BcTaBUTbL CKONMMpPOBaH -
HbIM (hparMeHT MOXHO BCE TOH Xe KOMaHIoH “p”. OgHAaKO TAKMM CNOCOOOM
MOXHO BCTaBJSATh TOJBKO TEKCT, YIATECHHbIH UM CKOIMUPOBAHHBIN HOCAeOHUM,
ISl XpaHEeHHUs] HECKOJbKUX Pa3HbIX (pparMeHTOB TEKCTa CledyeT MMEHOBaH-
Hbie PErMCTPhI (CM. TToApobHEee B pYKOBOACTBE 1o Vim).

Jnst Toro 4To6bl NPUMEHUTL KOMAaHAY K HECKONBKHM CMpoKam TeKCTa, He
0053aTeIbHO NOATOHSTL K HUM Kypcop. B KoMaHIHOM cTpoke Vi 1106011 KoMaH-
I€ MOXET NpealIecTBOBaTh YKa3aHME AMANA30HA B TEKCTE, K KOTOPOMY ClenyeT
3Ty KOMaHOy NpUMeHWTb. KOMaHAbl ¢ YKa3aHWEM OMala3oHa BBLITASOAT Tak:
" :Ha4vano,KoHell}KkoMaHga", TIe Havajlo U KoHel] — 3TO agpeca Havyajlb-
HOM ¥ KOHEYHO CTpOK IMana3oHa (T. €. dparMeHTa TeKCTa), a KomManna — 3TO
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KOMaHIa peXHUMa KOMAaHOHOU cmpoKi, TaKast Kak “ :w" WIM “ : r”. MHOrme Ko-
MaHIbl KomMarHOHe20 peXHMa (B YaCTHOCTH, “d” U “v ") MOCTYIHBI TAKXKE U B KO-
MaHOHOW cTpoke. B KauecTBe agpeca MOXHO MCMOJb30BaTb HOMEpa CTPOK B
daine (komaHaa “: 1, 5y” OydeT 03HaYaTh «CKOMMMPOBATb B PETHCTP CTPOKH C
TepBOIl MO MSATYIO»), €CTh CMelHaibHble 0003HAYEHMST IS TEKYIUEH CTPOKU
(“."), nocnenHen CTpoKM (”$”) W Bcero ¢aina (% ”). Ykazath rpaHHLy AMa-
Ma30Ha MOXHO M MPH MOMOILH 1WAGJIoHa: TPaHUYHOW OYAET CUMTAThCS Ta CTPO-
Ka, B KOTOPOH 0OHapyXHUTCsl 11abJ10H.

IlocnenHum cBoiicTBoM Medonuid BOCMOJb30BAICS, YTOObLI YIAIUTh
TJI0ABI CBOMX 3KCMIEPUMEHTOB: OH BBINOJHUJI KOMAaHAY “ : /Iipumep 1/,$d”
(oT cTpokH “IipumMep 1" 40 KOHlia ¢aiiia — yaaauTh):

3ro dalin aAng DpMMepoB. |

3 fewer lines

IIpumep 9.8. Vnanenue amanasoHa no wabaoHy. BoinojiHeHa KomaHna
“: /Mlpumep 1/,$dEnter”.

Hactpoika Vi n Vim

Bun v nmoseneHue Vi 1 Vim MOXHO CYIIECTBEHHO U3MEHMTh MPU MOMOILU
HacTpoeK, NMPUCIOCOOUB PelakKTop MMEHHO K CBOMM BKYCaM M IPHBBIYKAM.
IIpsimo BO BpeMsi pabOThl peAaKTOpa MOXHO MEHSITh HACTPOMKHU W3 KOMaHIHOM
CTPOKHM Vi IpH MOMOLIM KOMAHAW ”:set wmms HacTpoiiku”. Kpome Toro,
MOXHO clieJ1aTh HACTPOIKY MOCTOSIHHOM, BITUCAB BCE HYXHBIE 3HAYEHHs1 B KOH-
durypaunoHHbli dail . vimrce (MUK .exrc — nis Vi) B 10MalllHeM KaTajiore
nojb3oBaTens. Ilpu kaxnom 3anmycke Vim/Vi uutaer 310T ain U UCTIONHSET
BCE COAEpXalIWecsl B HEM KoMaHIbl. O0beM JIeKUHM He MO3BOJSIET NOAPOOHO
OCTaHOBUTBLCSA Ha HAcCTpo¥Ke Vi, UYMTaTe/ b MOXET 3aHSITbCA M3YyYeHHEM 3ITOro
BOMPOCA caM: BCe HeOoOXOMWMble CBeleHUsI eCTb B PyKOBOACTBax. YUToOkl olle-
HHUTb BOBMOXHOCTH HACTPOMKH, MOXHO BLIMOJAHUTbL B Vim (Ho He B Vi!) KoMaH-
oy “:options”, IO KOTOpO#H OYAET BbIBEAEH CITMCOK BCEX NOCTYMHBIX ONLIMHA C
KpPaTKUM OMMCAaHUEM UX CMbICTA.

Nyywe, yem Emacs?

3aroJI0BOK 3TOTO pa3nena chopMyJIMpOBaH TAKMM ITIPOBOKALIUOHHBIM 06~
pa3oM He cay4aiHo: J1oboMy oab3oBartenio noxoxei Ha UNIX onepalioH-
HOM CHUCTEMBI (K TAKMM CUCTEMAaM OTHOCUTCS M Linux) HeoOX0aUM TeKCTOBBIIA
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penaktop. Beibop oueHb MHOTHX MMOb30BaTe/el MafaeT Ha OMUH U3 IBYX Hau-
fonee MOMYyJAPHBIX M, KaK CJIEACTBME, HauboJiee YHUBEPCATbHBIX (peain3o-
BaHHBIX M pabOTaIOLLIUX 6e3de) TEKCTOBbIX peaakTopa: Vi (MM O4HY U3 ero Bep-
CHii, yaille Bcero Vim) U Emacs. O6a 3Tu peaakTtopa MOSIBUIIMCh OKOJIO TPUII-
LATH €T Ha3ad, HO NTOYTEHHbIM BO3pacT UM Ha IOJIb3y: OTpOMHOE KOJIMYECTBO
TI0 BCEMY MHPY BCe 3TH oAbl 3aHUMAJIOCh UX OTJIAnKOiA, JloKanu3alueit U pac-
IIHPEHHEM.

Vim U Emacs 06pa3yioT aabTepHaTUBHYIO N1apy He TOJIbLKO MO HCTOpHUUe-
CKOM cnydyaitHOCTM: oba pemakTopa IpeTEeHAYIOT Ha pOJib YHUBEPCAJIbHOIO
cpeacTBa IUisi paboThl C TEKCTOM Ha JIIOOBIX €CTeCTBEHHBIX M MCKYCCTBEHHBIX
a3bikax. M meficTBUTENbHO, TPYAHO Ha3BaTb CPAaBHUMBIH C HUMM ITO BO3MOX-
HOCTSIM TEKCTOBBIM penakTop, a ellle U HACTOJbKO HeTpeOOBaTebHbIi K MH-
tepdeticy: v Vim, u Emacs 6yayT pabotath Ha 11060M TepMuHaie. OqHako or-
paHMUEHHbIE BO3MOXHOCTH HMHTepdelica TepMUHaia TpebyIOT OT MporpaMm
HaZEKHOrO CIocoba oTAesieHUsI KOMaHI peJakTopy OT BBOOIMMOTIO TekcTa. B Vi
1 Emacs 3Ta 3amaya pellieHa Mo-pa3HOMYy — OTCIoJa U OOJibliiast YaCTb pa3fiu-
yuit B cTHJIe paboThI ¢ 3TUMHU pedakKToOpaMu, U TpadIULIMOHHBIN CITOp NMpUBEp-
XEHLIEB 3THX pPEIaKTOPOB O TOM, U3 HMX JIy4llle.

TekcTbl HA Pa3HbIX A3bIKaX

ImaBHOe cBOMCTBO, KOTOpOE caenano Emacs TakuM NonyJasspHbIM H MHO-
ropyHKLIHOHAJIBHBIM PEJaKTOPOM — 3TO 3aJI0XEHHass B HEM C CaMOro Hayajia
NpMHLIMITMANbHAA pacuupsemocms. Emacs IOUYTH NMOMHOCTBbIO HamMcaH Ha
CNeLIMAJILHO CO3TaHHOM I Hero si3biKe NnporpaMMupoBaHus Emacs Lisp, vy
J060ro MoJb30BaTeNsA €CTh BO3MOXHOCTD 3allpOrpaMMHpOBaTh HEOOXOOHMMbIe
umenno emy GYHKLUMHU M MOOKIIOUYMTL UX B KadecTBe Moayist K Emacs. Tlpu
3ToM caM Emacs HUKak U3MeHATh He TpebyeTcsa. CoobIiecTBO ITpOrpaMMHUCTOB
HE 3aMEIJTUJIO BOCIIOJNIb30BaThCS pacluupsieMocTbio Emacs, U K HacTosieMy
BpeMeHH BaxkHeiilliee JOCTOMHCTBO 3TOrO pellaKTopa COCTOUT UMEHHO B CBO-
60AHO pacHpOCTpaHsAeMbIX NTAKeTaxX paclIMpeHHi, coaepXallluX HHCTPYMEHThI
NS pellieHHs1 CaMbIX pa3HOOOpa3HbIX 3aday, CBA3aHHBIX C pelaKTUpPOBaHHEM
TEKCTA.

CospeMeHHbIi Emacs — 3To He ITpOCTO TEKCTOBLIH peJakToOp, 8 UHTErpH -
poBaHHast cpela Wist pabomst 6 cucmeme. OCHOBHas Miesl COOOILECTBA pa3pa-
BoTUHMKOB M TNoJib3oBaTteseit Emacs cocTouT B ToM, uto Emacs nossonsiet pa-
foTaTh C JIHOGBIMH JAHHBIMH, KOTOPbIE MOTYT ObITh IIpeACTaBIeHbI KaK TEKCT (B
JeKUMH 7 06CcyXaanoch, YTO TAKUM 00pa3OM MOXHO MpPeACTaBUTh OYeHb MHO-
roe B cucteme). EcTecTBEHHO, CIIMCOK colepXalluxcsl B KaTajiore ¢aiiios,
NporpaMMa Ha KaKoM-JTHOO sI3pIKe ITPOrpaMMHpPOBaHUA WIM 3JIEKTPOHHOE
TIMCbMO — 3TO TEKCThI, KOTOPhIE CUJILHO Pa3THyaloTcs MO CTPYKTYpE M IO TO-

* OGpaTUTe BHHUMaHMe, 4TO B Emacs NOHSATHE «peXUM» UMEET COBEPLIEHHO HHOM CMbICA, YeM B Vi!
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MY, 4TO OT HUX HYXHO noab3oatento. B Emacs ang paboThl ¢ TeKCTaMU pa3Ho-
TO THTIA UCTIONb3YIOTCS PEXUMBI*.

pexum Emacs

Komnnekc koMaHa W HacTpoek Emacs, npenHa3HayeHHbIX 1S pa-
OOTbI ¢ TEKCTOM OIMpeesieHHOW CTPYKTYpbl, HAIPUMEP COIEPKH-
MbIM KaTajnora, rporpaMMoit Ha CH U. T. 1.

Kaxaniit Oydep B Emacs HaxonuTcs B O1HOM U3 OCHOBHBLIX pexkumoB. Oc-
HOBHOI# peXXUM — 3T0 Habop MyHKLMIA U HacTpoeK Emacs, mpucnocobaeHHbIX
[UTS pelaKTHPOBaHMSI TEKCTa OMpeleieHHOTo Buaa. KaxXmbld OCHOBHOM peXXUM
MO-CBOEMY TepeoripeeisieT HEKOTOphIe YNpaBsiollie CUMBOJIbI, TaK YTO Ha-
uboJiee NOCTYITHBIMU CTAHOBSITCSI KOMaH/Ibl, Yallle BCETO HMEHHO I paboThi
C TEKCTOM JaHHOTo THNa. KoMaHabl, crnielnduyHble As1 TEKYILETO OCHOBHOTO
pexuMa, OObIYHO HAYMHAIOTCS C YMpaBJAOIlero cuMBosia C-c. Hekoropoe
npelacTaBjeHUe 0 BO3MOXHOCTSIX Emacs MOXeT AaTh BeCbMa HEIOJIHbIN CITH-
COK TeX TEKCTOB, [U1s1 KOTOPbIX CYIIECTBYIOT OCHOBHbIE PEXHMbI:

® CrMcoK (aityioB B KaTajore;

® [IporpaMMBbl Ha CaMbIX Pa3HbIX sI3bIKax NMporpaMMHUpoOBaHusi, oT CH 10 ca-
MBIX 9K30THYECKHX;

® TeKCTHI B pa3/M4HbIX popmMaTax pasmeTku: XML, HTML, TeX;

® CIOBapH;

® 3NIeKTpPOHHAsA MOYTa (PeXHUM MO3BOJSIET He TONbKO YMTATb M TNMCATh
NMHUCbMa, HO W OTIIPABIIATH U ITOJYYaTh UX);

® Ka/ieHnaphb;

® HEBHMK U JIMYHOE pacrucaHue;

® MHOTOE ApYroe.

Koraa tpebGyeTcst MHOTO M ObICTpO padoTaTh ¢ TEKCTOM Ha KakKoM-JIMOO
HUCKYCCTBEHHOM sI3blKe (SI3bIK€ MPOTpaMMUPOBaHMsI, pa3sMETKH W Mp.), BO3-
MoxHo, Emacs — 310 nyuiuuit Boibop.

He xyxxe B Emacs pa3BUThI ¥ cpeacTsa paboThl C TEKCTAMM Ha pa3HbIX €c-
TECTBEHHbIX H3bIKAX C CaMbIMHM 3K30THYE€CKMUMH NMUCbMeHHOCTIMHU. [Ipocto
U1 OLEHKHM BO3MOXHocTeid Emacs B 3ToH 00J1acTU MOXHO BBIIOJHUTb KO-
MaHay “ C~h h", 1o KOTOpoii OyaeT BeIBedeH (aiin, n300paxaloluit mpuseT-
CTBHE Ha pa3HbIX SI3bIKaXx.

Komanabl Emacs

Ecnu B Baileii cucreMe yctaHoBieH Emacs, TO Bbl MOXeTe ero 3anycTHTh,
HabpaB emacs B KOMaHIHOM CTpoKe moboro TepMuHaia. Kak u Vim, Emacs
HCTIONIb3YET BECh IKpaH TepMUHaNa, XoTad MHTepdeic y Hero 6osee Gorarhi:
BBEPXY 3KpaHa HAXOAMTCS CTpOKa C MyHKTaMHU MEHIO, MO HEH — OKHO i
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oTo0pakeHUs U peJaKTUPOBAHMS TEKCTA, KOTOPOE 3aKaHYMBAETCS CTPOKOI pe-
XHMa, oToOpaXaloTcsl CBelleHUs O NMpoucxosiieM B okHe. B camMoM Hu3y 3k-
paHa — CTpoka MuHHOydepa, Hcrnob3yeMas i AUANora ¢ MOoJIb30BaTeIeM, B
YaCTHOCTH LI OTOOpaXXeHUsl U pedaKTHPOBaHHUS BBOAMMBIX KOMaHI.

Vi M Bcllen 32 HUM Vim — 3TO MHO2OpedcuMHbie PelaKTOPhI, KOT1a KOMaH -
Abl BBOAATCS B OJAHOM peXHMe, a TeKCT — B IpYroM, 4YTO IO3BOJIsieT
HCTIOJIb30BaTh B KAU€CTBE KOMaHAHBIX Nt00ble KiaBuilk. B Emacs HeT cieuu-
ATbHOTO KOMAH/THOTO PEXMMa, HO UCHOJIb30BaH TOT (aKT, YTO C KJIaBUATYpPbl
MOXHO BBOJAMTDb He TOJIbKO IeYaTHble, HO U HEKOTOPbIEC YNPaBisAlomiHe CHMBO~
abl. JIns1 3TOrO MCIMOJB3YIOTCS HECKOABKO YIPABASIOIMX KIABUII TePMHUHAa
(npexne Bcero Ctrl U Alt), HaXaTble B COUETAHUH C pa3THYHBIMHU TEKCTOBBI-
MH CUMBOJIaMHU. YToObl BBECTH TaKOH CUMMBOJI, HY>XXHO HaXaTb Yy paBJIsIIOLLYIO
K1aBuIIy (HampuMep, Ctrl) W, yaepXuBas €€, HaXaTb KJIaBHIIY C OAHUM U3
NeYaTHLIX CUMBOJIOB (HarnpuMep, “x“). Kpome Toro, B Emacs ucnonn3yercs
ynpaBiasiolas Kiapuiua Meta. Ha Tex TepMHHanax, rae oHa OTCYTCTBYeT, ee
OYHKUMHK OOBIYHO NepeaaroTes Knapuuie Alt. Ha «HacTosilMx» TepMHHantax
00BIYHO He OBbIBAeT HU Met a, HU Al t; U3 KJIABHATYPHBIX MOAH(PHKATOPOB MPH-
CYTCTBYIOT TOJIbKO Ctrl u Shi ft. Toraa Ha NOMOlb TPUXOIUT cTapasi 100pasi
ESC: HaxaTue ESC, a nocie Hee — NMe4aTHOTO CUMBOJA (TOTO Xe “ X" ) 3KBUBA-
JIEHTHO “Meta x".

KomaHa B peaakTope Emacs upe3Bbl4aliHO MHOTO, AOCTYIHBIX YIIpaBJisi-
OLIMX CHMBOJIOB Ha BCEX HE XBaTaeT, MO3TOMY YTOOBI BBI3BaThb KOMAaHIY
Emacs, 0ObIYHO TpeOyeTcsl BBECTH KAW4, HAUMHAIOLLMICS C YIMpaBJsIOLIEro
CHMBOJIa, 32 KOTOPBIM cJiefyeT KOMOMHALINS U3 YITPABISIOIIMNX UM OOBIYHBIX
CHMBOJIOB, MPOCTO MOJIHOE MMs KoMaHawl. IlocnenoBaTeibHOCTh CUMBOJIOB,
JOCTATOYHAs [IJ1 BbI30Ba KOMAaHIbl, HA3bIBAETCS 3aKOHYEHHBIM KJII0Y0M, a €CJTH
BBEIEHHBIX CUMBOJIOB HEIOCTATOUHO LISl OAHO3HAYHOTO OMNpene/ieHUs KOMaH-
[bl, 3TO — NpeHKCHBIH K04,

OO61ee mpaBUJIO 31€Ch TAKOBO: YEM Yallle KOMaHaa, TeEM KOpoue BbI3blBa-
OLWIMH ee K104, U HaobopoT. g JaKOHUYHOMN 3aIMUCH IJIMHHBIX KJIaBHATyp-
HBIX KOMOMHALUWH B coobuiecTBe mojb3oBaTeneii Emacs crnoxwnace ocobas
TpaIMLIMs COKpalleHHbIX 0003HaueHuii. KinaBuiiy Ct r1 0603HavaloT 3arjiaB-
HOM OyKBO#t “C”, Meta — “M”*. CoueTaHUs C KOMAHIHOM KJaBHIleil 0003Ha-
yaloTcsl neMCOM, HampUMep, 3anuch C-h 0003HAYAET, UTO HYXXKHO, YAEPXKH-
Basi Ctrl, HaXaTb “h”. C-h — 3TO NMpePUKCHBIA K104 111 KOMaHI ClpaBoy-
Ho#t cucTeMbl Emacs. HaunHaloleMy moJib30BaTelo CTOMT BBIMOJHUTL KO-
MaHgel “ C-h ?” (HabpaTb C-h M 3aTeM HaxaTb “? ) — CpaBKa [0 KOMaHIaM
NOMOLLU, “ C~-h t*“ — UHTEPAKTUBHBIH Y4eOHUK WISl HAYUHAIOLLUX MTOJIb30Ba~
teneit Emacs, © “C-h 1” — ImnoJiHoe pyKoBoAcTBO no Emacs (B ¢opmare
info). C kmoya C-x HAYMHAIOTCSI OCHOBHBIE KoMaHAbl Emacs, B 4aCTHOCTH,

* 33 CBOM IIMHHbIE KOMaHIbl U3 PA3HBIX KOMOMHAUMWIA yIIpaBAsIOWMX K1aBULl Ha3BaHue Emacs
NoYYMA0 YTOUHYIO paciuidpoBKy: Escape-Meta-Alt-Control-Shift.
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I1s1 paboTHI ¢ ¢aitiaMu ¥ 6ydepamu. YToObl 3aBepunTh padboty Emacs, Hyx-
HO BBECTH “C-x C-c”.

Y mo6oii komaHne Emacs ecTb cobcTBeHHOe uMMs. 1o 3TOMy MMeHH
MOXHO BbI3BaThb KOMaHIy, 1aXe €CJIM OHA He MPUBsSI3aHa HUA K KAKOMY KJlaBHUa-
TYPHOMY Kittouy. J1Jisl BbI30Ba KOMaHI, 110 UMEHH HCHOJIb3YeTCsl MpedUKCHBIH
Koy M-x. HanpuMep, mocMoTpeThb CIIpaBKy O NMOMoIIKM B Emacs MoXHO Ko-
MaHIoON “M-x help-for-help”.

PaboTa ¢ dainamu

B Emacs, kak ¥ B Vim, I10Jb30BaTeb peAaKTHPYeT TEKCT HE B CAMOM
(aiin, a B Oydepe. Otiure Emacs B TOM, UTO HENb3sl HanucaTh «Oe3bIMSIH-
HbI» TEKCT ¥ 3aTe€M COXpaHHUTL ero B pakise. I1pu 3anycke Emacs 6e3 napame-
TPOB OTKPHIBaeTCs CrieUMaNbHbIA 6ydep — “ *scratch*”. OH npeaHa3HayeH
IS BPEMEHHBIX 3aMETOK — €ro CONEPKUMOE OyAET BLIOPOLIEHO NP 3aKPHITUH
Emacs. Eciy HyxXHO co3aaTh HOBBIN (aitn ~ ero clieayeT omkpsimb KOMaHNOM
“C-x C-f",TOYHO TaK X€ OTKPbIBAETCs LUIs] PEAAKTUPOBAHUS YK€ CYILIECTBY-
o1t aiin.

[Tocse Toro xak Medonuit Haxan ” C-x C-f", B MUHHOydepe BO3HUKIO
npurnaimeHue: “Find file: ~/".Tenepb HyXHO BBECTH MyTh K (haitry, Ha-
yyHas ¢ Texyluero karaigora (Emacs mo6e3Ho noackasan ero Medonuio). C
TEKCTOM B MUHHOYdepe MOXHO 00palliaThCs MOYTH TaK Xe, KaK ¢ KOMaHIHOI
cTpokoit shell uau Vim: peaakTHpoBaTh, UCII0AL30BaTh ABTONOIOTHEHHE (KJTa-
BUILIEH Tab), NMepeMenaTbCsi 110 UICTOPHUM CTpeIOYKaMH BBepxa/BHU3. Medo-
IWH He 3aMe/TUIT BOCIOJIb30BaThCSt 3TOM BO3MOXHOCTBIO H, HabpaB “te”, Ha-
XaB Tab U Enter, NPUCTYNIUI K peAaKTUPOBAaHHIO TOTO Xe “textfile”.
CoxpaHUTb clieJJaHHbIE U3MEHEHHSI MOXHO KOMaHIoON “C-x C-s”.

Korna Medoauii 3axotes oTKpbITh elie oouH 6ydep, 4ToObl OOMH U3 CBO-
HX ClLIeHapHUeB, OH 3abbLT TOYHOEe Ha3BaHWE HYXHOTro (paitna u, HabpaB “ C-x
C-f bin/”, Haxan Enter. B okHe BO3HMK CNUCOK ¢aitioB B MoakKaTajore
“~/bin”, NIOX0OXWHN Ha BbIBOO 1s -1:

File Edit Options Buffers Tools Operate Mark Regexp Immediate Subdir

Help
/home/methody/bin:
uroro 24
drwxr-xr-x 2 methody methody 4096 Iex 2 15:21
drwx--~---- 10 methody methody 4096 [Hex 2 15:21
-rwxr-xr-x 1 methody methody 26 Hom 9 21:34 loop
~-rwxr-xr-x 1 methody methody 23 Hom 9 21:34 script
-rwxr-xr-x 1 methody methody 32 Hos 9 21:34 to.sort
-rwxr-xr-x 1 methody methody 44 Hoa 9 21:34 two
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-RRR:%%-F1 bin (Dired by name)--L5~-C51--All--Reading directory
/home/methody/bin/...done

Ilpumep 9.9. Emacs. Pexum dired

Kak yka3aHo B cTpoKe pexuma, 310 Dired, pedaktop KaTtajoros, pexHMOB
Emacs, npenqHa3zHayeHHBIHA 1J1sl TIPOCMOTPA U U3MEHEHHUsI KaTaJIOroB MPsIMO U3
penaktopa. B Dired MoXHO BbIOUpaTh OTAENbHBIE (Daiyibl MM IPyMIbl (haiioB
M IPOM3BOAUTbL Hall HUMHU Pal3NIMuHbIe JEHCTBUS: OTKPBITh LISl peJaKTUPOBa-
HUf, YIAJIUTh, CKOTIMPOBAaTh, NMEPEMECTUTD, MEPEUMHOBATE M0 ONpeaesieHHOM
cxeMe U T. 1. OaHMM cyioBoM, Dired — noBonbHO MOILIIHOE CPEACTBO IS Ha-
MAnHOM paboThl ¢ (GailioBON CUCTEMOI, 0OCODEHHO OH Ya00eH A paboThI C
rpynnoi ¢ainoB. ITooapoOHOCTH 0 KoMaHIax, OOCTYNHBIX B 3TOM peXUMe,
MOXHO HaliTW B pykoBoAcTBe o Emacs.

lMepemeleHne No TeKCTy

B Emacs, Kak 4 B Vim, eCTb IOHATHE «TOYKa» — TO MeCTO B Oydepe, rie
OyIeT MPOMCXOOUTH BCTaBKA WIIM yoajieHUe JaHHBIX. TlepeMellleHHe Mo TEKCTY
- 3T0 nepeMeleH’e ToUKM. KoMaHabl MepeMelleHUs MO CTPYKTYPHBIM 3Jie-
MEHTaM TE€KCTa Pa3BMTBbI HE MeHee, YeM B Vim ~— MOMHUMO OOBIYHBIX CTPENOK,
JEHCTBYIOT KOMaHIbI NepeMellleHUs1 B HA4aJlo U KOHell CTPOKHU (C-a U C-e),
bybepa (M-< ¥ M->), IpelVIOXEHUS (M-a U M-e), K NIPeAbLIYIIEMY U Clleaylo-
EMY CJIOBY (M- ¥ M-b), ab3aly (M-{ H M-}). PaziuuHble OCHOBHbLIE PeKH-
Mbl TIPEAOCTABNIAIOT CIEeLMATN3UPOBAHHBIE KOMaHIbl ISl MepeMelleHUs 110
CTPYKTYPHBIM 3JIEMEHTAM TEKCTOB Ha Pa3HBIX A3bIKaX MPOrpaMMHPOBaHMS,
Pa3MeTKH U Jp.

B Emacs HECKOJIbKO BUIOB NMOUCKA: CYIIECTBYIOT OTHEJIbHBIE KOMAHIbI«
I IOUCKA CTPOKH M IMOMCKA IO PeryIsipHOMY BbipaxeHHIo. Eciiu TpeGyeTcs
HaiTH Onuxkaiiliee ynoTpebieHHUe KOHKPETHOTO CloBa, ynoOHee BCero BOC-
N0JIb30BaThCS HapalIMBAEMbIM IOUCKOM 10 KOMaHe C-s. HapanuBaeMulii no-
HCK yXe BeTpeyasicss Medoauio: Tak GbUT yCTPOEH NMOUCK MO UCTOPUH KOMaHI
Bbash. 1o Mepe Habopa NepBBIX CUMBOJIOB HCKOMO# CTpOKM Emacs nepeHo-
CHT TOYKY K OJHXaiileMy MoJ0OHOMY COYETAHHIO CUMBOJIOB TIOCIIE Kypcopa.
Tlouck B 06paTHOM HarnpaBfieHUH (K Hayaty 6ydepa) oCyileCTBISETCS KOMaH -
10¥ C-r. HapaiuBaeMblii MIOMCK MOXHO BBINOJIHATD 110 PEFYJISIPHOMY BhIpa-
XeHHI0 (C-M-s). Bce BB HapailliBaeMoro noucka B Emacs He pasiauyalor
NPOTNIMCHBIE U CTPOYHEBIEC OYKBEI.

M3meHeHune TekcTa

B Emacs ecTb MHOXeCTBO KOMaHI, MO3BOJISIIONIMX TMONB30BATENIO BBI-
NONHATH MEHbIIIE AeCTBUHA NpyU p€adaKTUpPpOBaHHH TCKCTA. Ecnu nons3oBatenb
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OCO3HAET, 4TO Habpa1 YTO-TO HENMPABUWJILHO, OH MOXET Pa3oM YAIUTh MOCJIe-
Hee CJIOBO (M-Del) WIM NpeaioxXeHue (C-x Del). MoXHO YHHYTOXATb H
Briepell: IO KOHLA c/ioBa (M~-d) U IpeioXeHHUs (M-k). Emacs XpaHUT HE TOJb-
KO MOCJCIHUI yIaneHHbIH ¢GparMeHT, HO ¥ BCe Npeablayime, GOpMHUPYS ClH-
COK yaajenuii. ToJIbKO YTO YHUUYTOXEHHBIH TEKCT MOXHO BCTaBUTh KOMaHIOMH
C-y. Iloche 3TOro ero MOXHO 3aMEHUTDb HpedsiOyuiM YHUUTOXEHHBIM (hpar-
MEHTOM — M-y. MOXHO IBUIaThCsl U Jajiee Ha3ald MO CIUCKY YIaJeHUH, To-
BTODSISI M-y.

Xopo1o NMpoayMaHbl KOMaHIbI [U1s1 TEPECTAHOBKU YacTel TEKCTa BOKPYT
TOYKH: ABYX 3HAKOB (C~-t), cJIOB (M~t), cTpoK (C-x C-t). KoMaHna M-t He
NepeMetiaeT 3HaKU NMPENUHAHUS MEXIY CJIOBaMU, MO3TOMY “roTexa, Le-
JI0” NPeBpaTUTCA B “meno, rorexa”.

IIpssMo W3 Emacs MOXHO BbI3BaThb MPOrpaMMy NpoBepKH opdorpadpuu
("M-x ispell-buffer”) win daxe BKJIIOYUTH NIPOBEPKY «HA JIETy», KOria
HETNPaBUJIbHO HAMMCAHHbIC C/IOBA BbLAEASIOTCS APYTMM LIBETOM (“M-x fly-
spell-mode”). MOXHO NpOBEPUTb HaNTUCAHUE OTAEJIBbHOIO CJIOBa, B KOTO-
POM HaxoauTcsl ToYka (” M-x $") UM 3aBEPIUUTL HEAONMUCAHHOE CIOBO, OCHO-
BbIBasich Ha opdorpadu4eckoM cioBape (“M-x Tab”).

B Emacs Tak MHOro cnelmaipHbIX KOMaH UIsi U3MEHEHUS TEKCTa, YTO
KOMAaH/Ibl MOMCKA W 3aMEHbI ObIBAIOT HY>XKHBI HE Tak YacTo. I1pou3BecTH 3aMe-
HY CTPOKH BCloay B Oydepe MOXHO MO KOMaHIE “M-x replace-string #mo
3aMeHumb Enter Ha_4mo_3ameHums Enter”, a JUlsl 3aMeHbl PeryJIsipHOro BbI-
paXXeHMs CYILHECTBYET aHAJIOTUYHAS KOMaHIa “M-x replace-regexp”.

Ecnu Hy>XXHO 3aMeHUTb CTPOKY TOJIBKO B HEKOTOPBIX C/Iy4asiX, IPUTOIUT-
Ccq KOMaHga M-%, 3anpalliMBaroiiasi MOATBEPXICHUE O 3aMEHE NMPH KaXIoi
HalIEHHOW CTPOKE. AHAJIOTMYHAs KOMaHa [Ulsl PEFyJASPHBIX BbIpaXe€HUH —
C-M-3%.

Jl1oObie UBMEHEHHUSI B TEKCTE MOXHO OTMEHHUTb KOMAHION C-_ (HYXHO
HaxaTtb Ctrl, Shiftm”-").

Pa6ora c dparmeHTamm Tekcra

MHorue xoManasr Emacs paboTalor ¢ npon3BOJALHLIM (DParMeHTOM Te-
Kyliero 6ydepa. Takue KoMaHAbl BCErna MPUMEHSIOTCS K TEKYILUEH 00J1acTH.
ObnacTh — 3TO OTPE30K TEKCTa MEXIY TOUKOH (e HaxXOOHUTCS Kypcop) U MeT-
KOi. MeTka B 11060# MOMEHT NPUCYTCTBYET B J1060M Oydepe, nob3oBaTelb
MOXET YCTAHOBHTH €€ B JIIOOOM MeCTe TEKCTa IBHO — KOMaHION M-IIpobel.
MeTka MoxeT nepeMeiliathesi U 6€3 BMEIHATEIbCTBA MOAb30BaTENs: KOMaH/IbI
NMepeMEILHEHHUS U peAaKTUPOBAHHUS MOTYT U3MEHSTh MOJIOXKEHHE METKH. Takum
00pa3oM, YTOObI BbIIEIUTh B Oydepe ¢parMeHT TeKCTa, MOXHO MNpoaenaTh
clleqyollue Onepantn:

® TIepeMECTUTb TOYKY (Kypcop) Ha OJMH KOHell Hy>XXHOro ¢hparMeHTa;
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® HaxaTb M-IIpo6es (YCTAHOBUTDH METKY);
¢ [IepeMECTUTh TOUKY K IIPYTOMY KOHIy HY)XXHOTo ¢pparMeHra.

Teneps MOXHO BBITIONIHATE KOMAHAY PEAAKTUPOBAHUsI — OHA OYZET pU-
MeHeHa MMEHHO K Bblae/ieHHOH obaactu. Hanpumep, C-w ynanur TekcT obia-
CTH, @ M-w CKOTIUpYeT ero. BCTaBUTb yaaieHHBIN UM CKOTIMPOBAHHBINA ¢par-
MEHT MOXHO KOMaHAOoH C-y.

EcTb rpynmna KoMaHa, No3BOJISIIOIIMX paboTaTh ¢ MeTKOH Ooliee 3ddek-
THBHO: YCTAHOBMUTh METKY T10C/IE KOHILIA CJEAYIOLIErO CJIOBa (M- @), IOMETUTh
TeKYLIMIt ab3a1l (M-h) uaM Bech Oydep (“ C-x h”). PazauyHble OCHOBHbBIE pe-
XUMBI PEIOCTABISIIOT KOMAHIbI ISl TIOMETKH CTPYKTYPHBIX 3JIEMEHTOB TEKC~
Ta, HaNpUMep, pa3lesioB JOKYMEHTaA, ofpeneaeHUs1 GyHKUUH (B TEKCTE Mpo-
IpaMMbl) U T. T1. Bce MOJI0XKEeHHsI METKH XPAHSITCSl B CTUCKE MOMETOK, NEpeHe-
CTH TOYKY B JIt000€ M3 NpeIeCTBYIOLIHUX TT0JIOXKEHHH METKH MOXHO, HYXKHOE
KOJIMYECTBO pa3 MOBTOPHB KOMaHOy “C-u C-@".

ofnacTb
HenpepbIBHBI OTPE30K TEKCTa, OrpaHUYeHHBIA TOYKO#H C OMHOWM
CTOPOHB! U METKOMH C APYroi.

Kak 1 B Vim, B Emacs MOXHO MCTI0Ab30BaTh ISt XpaHEHUST HHDOPMALIUH
percTpnbl. B peructpe Emacs MOXHO COXpaHHUTh MO3MUMIO B Oydepe U 3aTeM
TepeHTH K 3TOM MO3ULMHU (“C-x v [po6es X" 3aMUCbIBAET MO3NLHIO TOYKH
BPETHCTD “X”,a “C-Xr J X" NMEPEXONHUT B 3Ty NOo3UlIMI0). B peructpe Mox-
HO COXPAHHMTB TEKCT U3 00JIaCTH (“C-x1r s X" COXpaHseT 001acTh B PErUCT-
pe “x”, “C-xr 1 X" — BCTaBJIIET TEKCT U3 3TOro perucrpa). B perucrpax
TaKXE MOXHO XpaHWUTL 4YHCia, UMeHa ¢aiyioB, KoHUrypauuio okoH. Ilo-
IpoGHOCTH, KaK BCErla, B pyKOBOACTBE.

Hactpoitka Emacs

KopoTko rosopst, B Emacs MOXHO HACTPOUTb BCE: CBSA3H MEXIy KJloya-
MH M KOMaHIaMH PelaKTopa, ONnpeleUTh MaKPOKOMAaHIbl, HAMMHCATL COBCT-
BeHHble pacuIMpeHusi. ECTh BOZBMOXHOCTb M3MEHATh HACTpoitku Emacs Kak B
npoliecce paboThl, TAK U TMpU NOMOLIU KOHMPHUTYypallHOHHOro daitna . emac-
src.

MpoCTO TEeKCTOBbLIE peAaKTOpPbLI

M B Vim, u B Emacs uHTerpupoBaHO MHOXECTBO CPEACTB ISl aBTOMATH -
3AUMY Mpoliecca pelaKTUPOBAHMSA. DTH PEAAKTOPbl CTAHOBATCSA YIOOHBI B TOM
cnyyae, €CJIM TIpeXIe YEM JeIaTh YTO-TO BPYUHYIO, MMOJIb30BATENb O0pallaeTcs
K PYKOBOJACTBY M HAXOAMT B HEM CIIOCOO BBIIIOJIHUTH CBOIO 3a1a4y MAKCUMaJib-
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HO OBICTPO M ¢ MHHHMaJIbHBIMH 3aTpaTaMH pydyHOro Tpyaa. OpHako eciu
MOJb30BATENS He YCTPAUBAET TAKOM MPHUHIIUIT paboThi (KOTraa HY>KHO YacTo YH-
TaTh JOKYMEHTALIUIO U IyMaTh, KAK OPTaHHU3BaTh TakK, UTOOLI «py4HYI0» paboTy
BBLIMOJHAA KoMMbloTep), Vim ¥ Emacs 6yayT He caMbiM JIYYILIHM BBIOOPOM.
Jna oOBIYHOTO peldakTHPOBAHHS TeKCTa BPYYHYIO Jiydllle BbIOpaTh OJMH M3
TEKCTOBbBIX PENAKTOPOB C MPOCTHIM U NPHUBBIYHBIM HHTEP(EHCOM: B IUCTPHOY-
THBax Linux MOXHO HalTH OrPOMHOE KOJIMYECTBO TAKHX TEKCTOBBIX PEIaKTO-
poB C OONBIIMMU HJIM MEHBIIMMHU BO3MOXHOCTAMM: mcedit, joe, pico
(4acTh MOYTOBOM MPOTpaMMBbl pine) — BCEX He MepeyUCinTh. EcTb peaakTo-
pbl, KOTOpbIE MpeAHa3HaueHb! I padoThl HE B TEpMHHaJle, a B rpadHUyeckoit
cpene (HanpuMep, nedit), y Tex ke Vim u Emacs ecTb rpaduyeckue BapuaH-
Thl (GVim ¥ Emacs-X11 unu XEmacs), B KOTOpbIX AOCTYIMHbI JOMOIHHTEb-
Hble BO3MOXHOCTH IpadMueCKOTo MOb30BaTeNbCKOro MHTepdeiica: MeHIo,
HMKOHKH H Mp.



Nekupa 10 OTankl 3arpy3ku CUCTEMBI

Nekuma 10. tanbl 3arpyskm cucTtembl

B JeKuuHn pacCMATPHBAIOTCS OCHOBHbIE 3TAIbI 3ArPpy3KH KOMIIBIOTEPA KaK 10
Havaaa paGornl sapa Linux (CHCcTeMHO-He3aBHCHMAas YacTh), TAK U B Npolecce
3arpy3ku cucrembl (codcTBenHo Linux). IToapo6Ho pa3bupatoTcst ypoBHH BbINOI-
HeHHMA H CTApTOBbIe clieHapuH. OMHCaHbl JeHCTBHS, HeOOXOOHUMBbIE LISt 0CTAHOBA
CHCTEMBI.

Kmouesnie croBa: BIOS, MBR, PID, 6a3oBoe sinpo, BUpTyanbHas panno-
Basi CUCTeMa, BTOPUYHbIHN 3arpy34yuK, NaiiMOH, IEMOH, JUCMETYEP OKOH,
IOCHCTeMHast 3arpy3Ka, 3arpy30UHbIN pasmes, 3arpy30uHbLIM CeKTop, 3a-
TpY3UYHK, KapTa pa3MellieHHs], KOpHeBas (haiioBasi CHCTeMa, MHOTOIOJIb-
30BaTEIbLCKUH TpadHUeCKUH PeXHUM, MHOTOTIONIb30OBATE/ILCKHI PEXUM,
MHOTOITOJIb30BaTEILCKHI CETeBOM pesKMM, MOMYJIb Ipa, MOHTHPOBaHHE,
OIHOMOJIB30BAaTEbCKUI PEXHUM, OTNEpallIMOHHAsT CUCTEMAa, OCTAHOB, OC-
TAHOB CUCTEMBbI, MMAKET, MEPBUUHBIN 3arpy3uHK, Nepe3arpy3ka CHCTEMBI,
[13Y, nocTosHHOE 3aMTOMHUHAlOLIEE YCTPOHCTBO, MPOGUIIBHOE SIIPO, MPO-
LeCC siapa, CUCTEMHas 3arpy3Ka, CHCTEMHAsl KOHCOJIb, CHCTEMHAS CJTyXK-
6a, CUCTEMHBIN BbI30OB, CTAPTOBbII BUPTYaIbHBIH IUCK, CTAPTOBLIH KO-
MaHIHBIA WHTEPIPEeTaTOp, CTAPTOBBIM cLieHapHii, Tabnuua pa3bueHus
IIUCKa, YPOBeHb BBITOJIHEHHSI, (haiijioBasg CHCTEMA, 3KPaHHBIA TUCIIET-
yep, IHepro-He3aBUCHMas MaMsThb, SAPO.

AocucremMHnan 3arpyska

IlporpaMMa 1ogin, perucTpupylollas rojib3oBaTeaei B CUCTeMe, 3amy-
CKaeTCs TOJILKO TOIa, KOIJa camMa CUCTEMA yXe MpHBeAeHa B MOJHYIO TOTOB-
HOCTb ¥ paboOTaeT B OOLIYHOM pexXHMe. [IpOHCXOAUT 3TO AATIEKO HE cpa3y Mo-
clie BKJTIOUEHMS KOMITbloTepa: Linux — MoBOJIbHO CI0XHasA CMCTeMa, OOBEKTHI
KOTOpO# MonanmaloT B orepaTUBHYIO MaMsTh He caMH coboii, a B Mpoliecce 3a-
rpy3kd. Cama 3arpy3ka — IMpOoLeCcC CTYIEHYaThIi: MOBeAeHUE KOMITbIOTEPA Ha
PazIMYHBIX TATax 3arpy3KH OIpeaessseTCs pa3sHbIMU JIOIbMH — OT pa3padoT-
YMKOB aNmnapaTHON COCTaBASIONIEN 10 CHCTEMHOro aiMMHHCTpaTopa, [pemn-
ABIAEMbIE K CHCTEME TpeOOBaHHUsI THOKOCTH, BO3MOXHOCTH U3MEHSTH €€ HACT-
pOiiKy B 3aBUCHMOCTH OT amnapaTHOI COCTaBJsIOILENH, HEOOXOIUMOCTb pe-
LIaTb pa3Hbie 3a0a4H C TTOMOLLBIO OZHOTO U TOTO XK€ KOMITBIOTEpPA TOXE AeJIaloT
NpoLEeCC 3arpy3KH CTYMeHYaThbIM: CHauaja ONpelefsieTcs npoguas Oynywen
CHUCTEMBI, a 3aTEM 3TOT NPODUNb peaiuzyemcs.

HauanbHblii 3Tan BooOllle He 3aBUCHT OT TOTO, KaKasl orepaliOHHas CH-
cTeMa YCTaHOBJIEHA HAa KOMIbIOTEDPE, JUISI HEKOTOPBIX 3TANOB B KaXIO0H olepa-
LIMOHHOM CHCTeMe NMpelUTaraloTcsl CBOM pellleHUs1 — Mo GoJibIlei YacTH, B3au-
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MO3aMeHsieMbie, DTy CTaauio (HayasibHyl0) Ha30BEM JOCHCTEMHOI 3arpy3KoM.
HauuHas ¢ ompeneneHHOro 3rtamna, 3arpy3ka KOMIbIOTEpa yX€ YIpaBiseTcs
caMoii Linux, MCMONbL3yIOTCSl YTUIINATHI, CLIEHAPDHHU U T. . Ty CTaluio (3aBep-
LIAOUIYI0) HA30BEM CHCTEMHO# 3arpy3Koii.

3arpy3uuk B MN3Y

Cpa3y rocne BKIIOYeHUs OTlePaTHBHAsI MaMsITh KOMTIBIOTEPA KJIACCUYECKOM
apXUTEKTYPhI IEBCTBEHHO YUCTA. i1 TOro 4TOOLI Ha4aTh paboTaTh, MPOLIECCOPY
HeobXoauMMa XOTb KaKasi-To IporpaMma. 9T1a rporpaMMa aBTOMaTHYECKH 3arpy-
KAaeTCs1 B aMsITh M3 NOCTOAHHOrO 3anoMuHaouero ycrpoiicrsa, II3Y (w1 ROM,
read-only memory), B KOTOpOe OHa BIIUCaHa pa3 ¥ HABCEra B HEU3MEHHOM BU-
ne*. B cneyuanausuposarnbix KOMNbIOTEPax (HaIPUMED, B A€1LIEBbIX UTPOBBIX NPH-
CTaBKax) BCe, YTO HYXKHO MOJIb30BaTeNIo, 3aNUcbiBaeTcsl UMeHHO Ha I13Y (yacto
CMEHHOE), Y 3aITyCKOM TPOrpaMMBbl OTTY/Ia 3arpy3Ka 3aKaH4YMBaeTCsl.

OObIYHO B KOMIIbIOTEpax OOLLIEro Ha3Ha4YeHHUs1 riporpaMMa 13 13V nonp-
30BaTEJIIO HAYEM T0JIe3Ha He ObIBaeT: OHa HEBEIWKA, 1a U JIeNaeT BCeraa OJHO
U To Xe. Cierka U3sMeHHUTh NMoBeeHHe TiporpaMMbl U3 [13Y MoxHO, onepupys
JNAaHHBIMM, 3aMTMCAHHBIMH B JHEPrOHe3aBHCHMYIO NAMATL (MHOTAA €€ Ha3biBaIOT
CMOS, yHorna — NVRAM). O6beM 3HeproHe3aBHCUMOM NaMATH OYeHb HeBe-
JIMK, a JaHHbIE U3 HEE COXPAHSIIOTCSI MOCHE BBIKJIFOUEHUST KOMTIBIOTEPA 33 CHET
aBTOHOMHOTO 3JIEKTPONIUTaHUs (KaK NMpaBuio, OT OaTapeiku Bpoae 4acOBOM).

Yr1o nonxHa yMeTb 3Ta HadajibHas rporpaMMa? Pacno3HaBaTh OCHOBHbIE
YCTPOMCTBA, Ha KOTOPBIX MOXET ObITh 3arucaHa Apyrasi — Hy>XHasl 110J1b30Ba-
TEJI0 — NPOrpaMMa, yMeThb 3arpyXarhb 3Ty NporpaMMmy B MaMsITh U TlepeaaBaTh
el BBIMOJIHEHHE, a TAKXKe TIOAIEPXUBATh UHTEPGENHC, NO3BOISIOLUIHA MEHSITh
HacTpoiiku B NVRAM. Co6G¢TBEHHO, 3TO AaXe HE OIHA POrpaMMa, a MHOXE-
CTBO HOONPOZPAMM , 3AHUMAIOIINXCST B3aUMOIEUCTBUEM C pa3HOOOPa3HbIMHU YC-
TPOICTBAaMH BBOJA-BHIBOJA — KaK C TEMH, HAa KOTOPbIX MOTYT XpPaHUTLCH TPO-
rpaMMBbl (KECTKHE U TMOKHE TUCKM, MAaTHUTHBIE JIEHTBI U JaXe CeTeBble Kap-
TbI), TAK U TEMH, TIOCPEJACTBOM KOTOPbIX MOXHO OOGHIATLCS C MMOJIb30BaTENEM
(nocnenoBarenbHble MOPTHI Nepefayy NaHHbIX — €CJIA €CTh BO3MOXHOCTD MO/~
KJIIOYHUTh KOHCOJIbHBIA TEPMUHAJ, CHCTEMHasI KJIaBUAaTypa U BUJleoKapTa — sl
TIPOCTBIX MEPCOHATILHBIX padoyKX CTaHIHIi). DTOT Habop noanporpamm B [13Y
006b14HO Ha3biBaeTcst BIOS (basic input-output system).

BIOS

Cokpamienre ot «Basic Input-Ooutput System», HaGop mnoampo-

rpamMM B H3Y, npeaHa3Ha4eHHBIX IS TPOCTENILIET0 HU3KOYPOBHE-

BOTO IOCTYINAa K BHELIHUM YCTPOWCTBaM KOMIbIOTepa. B coBpeMeH-

Hbix OC Ucnonb3yeTcsl TONBLKO B Mpoliecce HaYalIbHOM 3arpy3KH.

* CoBpEMEHHbIE KOMMbLIOTEPLI UCAONL3YIOT hpocpammupyemsie TI3Y, conepxumoe KOTOPBIX
MOXHO U3MEHSATb, OLHAKO TaKOE U3MEHEHHUE BCETa CYUTAETCA CUTyallMell HELUTATHOM: HaNpH-
Mep, 3anucb HOBOW BepcHH conepxumoro I3Y, B koTopoit ucnpasiaeHsl olMOKH (upgrade).
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DTOT 3Tan 3arpy3kKy CUCTEMBI MOXKHO Ha3BaTh Hy/1€68biM, TAK KaK HH OT Ka-
KOt CUCTEMBI OH He 3aBUCHUT. Ero 3amaya — onpenenutb (BO3MOXHO, C IIOMO-
1bIO NOJIb30BAaTe/isl), C KAKOTO YCTPOMCTBaA OyaeT MATH 3arpy3Ka, 3arpy3uThb OT-
TyZa creuranbHyI0 porpaMMy-3arpy3dmk M 3anycTuTh €. Hanpumep, Boisic-
HHTb, YTO YCTPONCTBO IUIS 3arpy3KM — XECTKUH IUCK, CUNTATh CaMbIf nepebiil
CeKTOp 3TOro OMCKa U Mepenarb yrnpasjieHWe MporpaMMe, KOTopasi HaXoouTCs
B CYUTAHHOM 0ONACTH.

3arpy304Hblii CeKTOP U NePBUYHbIA 3arpy3umK

Yaiue Bcero pazmMep nepBHYHOTO AUCKOBOr0 3arpy3yMka — rporpaMMEl, KO-~
TOpOM NepenaeTcsl ympaBJicHHE Tocje HyJIeBOrO 3Tarna, — BeCbMa HEBEJIMK.
3710 CBSI3aHO ¢ TPeOOBAHUSMU yHUBePCAAbHOCMU TIONOOHOIO poaa MporpaMM.
CuMTBIBaTh JAHHBIE ¢ IUCKA MOXHO cexmopami, pa3Mep KOTOPBIX pa3/in4yaeT-
¢A JUTS1 pa3HBIX TUTIOB IUCKOBBIX YCTPOMCTB (OT MOJIOBHHBI KUI00aiiTa 10 BOCh-
MU WM gaxe 6oJibiie). KpoMe Toro, ecji cCUUTaTh OOWH, NMEPBLIH, CEKTOP IHC-
Ka MOXHO BCETla OXHUM M TEM Xe CMOCOOOM, TO KOMAaHIbl YTEHUSI HECKOAbKUX
CEeKTOPOB Ha Pa3HbIX YCTPOMCTBAX MOTYT BBIIJISIAETH NO-pa3HoMY. [103TOMy-TO
NIePBHYHLIH 3arpy3ydk 3aHMMaeT OObIYHO He 00Jjice OTHOIO CEKTOpa B CaMOM
Hayasie IUCKa, B €r0 3arpy304YHOM CEKTope.

Ecnu Gbl nepsuynpiii 3arpy34dk ObL1 NOGOIbILE, OH, HABEPHOE, U CaM MOT
6b1 pa3oOpaThCs, rae HaAXOAUTCSA AAPO ONEPALIMOHHON CUCTEMBI, 1 CMOT OBI ca-
MOCTOSITEJILHO CYMUTATh €ro, pa3MEeCTUTD B NMaMSTH, HACTPOUTDL U NepeaaTb eMy
yripaBjieHue. OIHAKO siIpO ONEPAaLMOHHONW CHCTEMBI MIMEET HOBOJILHO CJIOX-
HYI0 CTPYKTYPY — @ 3HA4YMT, U HEMPOCTOH Crocod 3arpy3Ky; OHO MOXET ObITh
JOBOJIbHO OOJILILKM, M, YTO HETIPUSITHEE BCETO, MOXET pacroiaraTbCst HEM3Be -
CTHO T¢ Ha IMCKe, MOMYMHSASACH 3aKOHaM (aiioBoil cucTeMsl (HarpuMep, co-
CTOATb U3 HECKOJILKHUX YacTel, pa30pOoCaHHBIX MO JUCKY). YYECTb BCE 3TO Mep-
BUYHBIM 3arpy34yvK He B cuiaax. Ero 3amaya cKkpoMHee: omnpelnefiuTh, [e Ha
JUCKE HAXOMWUTCS «DONBbILOW» BTOPHYHDbIA 3arpy3uMK, 3arpy3viThb M 3alyCTUTh
ero. BropruHbIi 3arpy34yuK NpocT, ¥ ero MOXHO NMOJIOXUTD B 3apaHee ornpeae-
JIECHHOE MeCTO AWCKa, WK, Ha XyAO#M KOHell, NMOJIOXHUTb B 3apaHee omnpenesieH~
HOEe MECTO KapTy pasMeleHHsi, ONUCHIBAIOILYIO0, 1€ UMEHHO UCKaTh €T0 YaCTH
(pa3Mep BTOPUYHOTIO 3arpy34HKa OrpaHHU4YEH, NO3TOMY ITOCTPOHTh TaKyIO Kap-
Ty BO3MOXHO).

Kapra pasMenieHus
Ilpencraeaenune o6nacT ¢ HEOGXOAUMBIMU JAHHBIMU (HampuMep,
BTOPUYHBIM 3aIPy34YHMKOM WJIH SIPOM CUCTEMBI) B BUJIE CMTUCKA CEK~
TOpPOB JMCKa, KOTOPbI€ OHA 3aHUMAeET.
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B ciyyae IBM-coBMeCTHUMOro KOMIbIOTEPA pa3Mep 3arpy304HOro ceKTo-
pa COCTaBsieT Bcero 512 baiimos, U3 KOTOPbIX IaleKO He Bce MPUXONSITCS Ha
npoepammuyio obnactb. 3arpy3ouHsii cektop IBM PC, HasbiBaembiiit MBR
(master boot record), comepXuT TakXe TaONHIY Pa30HeHHs AMCKA, CTPYKTypa
KOTOpo¥ onucaHa B Jiekunu 1 1. IToHsITHO, uTo MporpaMMa Takoro pa3Mepa He
MOXET MoxBacTaThcst pa3Hoobpa3ueM dyHkuuil. CTaHOApTHBIM LIt MHOTHX
CHCTEM 3arpy30UYHbIH CEKTOP MOXeET TOJbKO CYMTATh TabauLy pa3bHeHU sl AUC-
Ka, ONMpeAe/IUTh TaK Ha3bIBaeMbIii 3arpy304nblii pasaen (active partition) u 3a-
IPY3UTh MPOTrpaMMy, pacrnojOXKEeHHYI0 B Havaje 3Toro pasaena. /s xaxuaoro
THIA JUCKa MOXET OBITh CBOS MporpaMMHas yacts MBR, yTo nmo3possieT cuu-
THIBaTh JaHHbIE U3 JII0OOro MecTa Aucka, coobpasysiCh C €ro TUIIOM W T€OMET-
pHeil. OnHaKo CUUTBIBaTh MOXHO BCE Xe He 60J1ee OOHOTO CeKTopa: HeU3BeCT-
HO, [J1 Yero UCMoJb3yIOTCSl YCTAHOBJIEHHOI Ha 3TOM pasnefie ornepalMoOHHON
CHUCTEMOU 6mopoli M IOC/eNYIOIME CEKTOpa. Brixonut, YTo craHaapTHas npo-
rpaMMHas yactb MBR — 3T0 HekUii npedsaepy3uuic, KOTOPHI CYUTHIBAET U 3a-
MyCKaeT HACTOSILUMI mepBHYHBIH 3arpy3uHK U3 MEepBOTO CEKTOpa 3arpy3o4Horo
pa3znena.

CylllecTBYIOT BEpCHMH MpeA3arpy3urka, npeaocTaB/siollMe MoJb30BaTe-
JII0 BO3MOXHOCTh CAMOCTOSITEJILHO 8biOpamsb, ¢ KAaKOT0 W3 pa3fesioB BBINOJI-
HSITh 3arpy3Ky*. OTO MO3BOJsET ist KAXIOW U3 YyCTAHOBIEHHBIX OMEpPaliMOH-
HBIX CHCTEM XPaHUTb coOcmaEeHHbili IEPBUUHBIIA 3arpy3yMK B Hayajle pasaesia u
CBOOOIHO BBIOUpaTh cpenu HUX. B cranmaptHO# cxeMe 3arpy3ku Linux uc-
MONb3YeTCsl MHOM TMOAXOH: MPOCTONH MEPBUYHBIA 3arpy3udkK 3anHChIBaeTCS
npsmMo B MBR, a ¢yHkuus BeiGopa NepeaaeTcss BTOPUYHOMY 3arpy34MKy.

NePBHYHbIH 3arpy34yHK

IlepBas cTanus 3arpy3Ku KOMIbIOTEpa: NpOrpaMma, pasMep M BO3-
MOXHOCTH KOTOpOi1 3aBUCAT OT almnapaTHBIX TpeboBaHUI U DYHK-
unit BIOS. OcHoBHas 3agavya — 3arpy3uTh BTOPHYHbIH 3arpy34yHK.

3arpy3umk sgpa

B 3agauyy BTopHYHOrO 3arpy3uHka BXOIMT 3arpy3ka M HayajbHasl HaCTPOii-
Ka fApa onepalMoHHO cucTeMbl. Kak nmpaBuiio, siipo CUCTEMBI 3aTUCHIBAET-
cst B (haiin ¢ onpeneseHHbIM MMeHeM. Ho Kak BTOpHYHOMY 3arpy34uKy Mpoyu-
TaTh (haiia ¢ sapoM, eciu B Linux 3Ta onepauMs U ecTb yukyus sdpa? Ira 3a-
Jlaya MOXET OBITh pellieHa TPeMs CITocobaMHu.

Bo-nepBbix, s1po MOXET U He ObITh (hailyioM Ha aucke. Ecau 3arpyska
MPOUCXOOUT MO CETHU, NOCTAaTOUYHO MOMPOCUTh Y cepBepa «dai ¢ TaKUM-TO
MMEHEM», U B OTBET MPHUAET LieJIbHAS MOC/EA0BaTEIbHOCTb AaHHBIX, COlepXKa~

* Hanpumep, BOOTACTV u3 naketa pfdisk Win CTAHRAPTHBIH AN FreeBSD Npen3arpy34yux
boot 0, KOTOPBIE, B CHITY UX 0OCUCMEMHOCMU, MOXHO NPUMEHSTD r1e YTOAHO.
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Hias 3anpoilleHHoe AApo. Bee daiinoBble onepaliMy BbITIONHUT cepBEP, Ha KO-
TOPOM CHCTEMa yXe 3arpyXeHa M paboraeT. B apyrux ciyvasix sapo «3aroHsi-
I0T» B CITELMAJIBHO BhlAeJIeHHbIi MOA 3TO pa3iel, I1e OHO JIEXHUT YXe He B BU-
Ie daiina, a TAKUM XK€ HeMnpepbIBHBIM KYCKOM, pa3Mep U MECTOITONOXKEHHE KO-
Toporo u3BecTHbl. OnHakKo B Linux Tak nocrynaTh He MPUHATO, TaK KaK MecTa
IUTs1 CeUMATILHOTO pasiesia Ha Aucke, ckaxeM, IBM-coBMeCcTUMOTro KOMMbIO-
Tepa MOXET U HE HAUTHUCH.

Bo-BTOpBIX, MOXHO BOCIOJb30BaThCsl ONMTUCAHHOM Bblille KapTo#i pa3Mme-
IeHns: NpeaCcTaBUTD SIPO B BUIe Habopa CEKTOPOB Ha AMCKe, 3allucaTbh 3TOT
Habop B 3apaHee onpene/ieHHOe MeCTO, a 3arpy34MK 3aCTaBUTh COOUPATh SIAPO
13 KYCKOB 1o Kapre. Mcrnonb3oBaHHe KapThl pa3MelleHUs HMeeT IBa CyLIecT-
BEHHBIX HEOCTATKA: e co3daHie BO3MOXHO TOJILKO 10/ YIIpaBleHHUEM yice 3a-
2PYHCEHHOU CUCTEMBI, A U3MeHeHue siipa NOMKHO 00s13aTeNIbHO COMPOBOXAATH-
¢4 U3MeHeHHeM KapTol. EC/IM Mo Kakoif-To MpUYMHE CUCTEMA He 3arpyxaeTcst
HM B OHOM U3 3apaHee CIIaHUPOBAaHHBIX KOH(HUTIYpaUuuil, e1TMHCTBEHHAs BO3-
MOXHOCTb IONPaBHUTb JeJ10 — 3arPY3UThCS C BHELIHETO HOCUTENST (HarpuMep,
¢ JJa3epHOTO AMcKa). A CHUCTeMa MOXeT He 3arpyXaTbCcsl UMEHHO MOTOMY, 4TO
aIMUHUCTpATOp 3abbia TOcAe U3MEHEHMs siapa MepecoOpaTh KapTy: B Kapre
yKa3aH CITMCOK CEKTOPOB, COOTBETCTBOBABILMX crmapomy Gaiiy C sIpoM, U Mo-
¢Jle yaajieHUsl cTaporo (aijla B 3THX CEKTOpax MOXET COMepXaThCsl KAKOM
YTOIHO «MYCOp».

B-TpeTbux, MOXHO HayuYUTh BTOPUYHBIH 3arpy34uK pacno3HaBaTb CTPYK-
Typy aiiIoBBIX CUCTEM U HaxoAuTb TaM (aiisibl M0 UMeHH. DTO 3aMeTHO YBe-
JIMYMUT €ro pa3Mep v NoTpedyeT «yaBoeHUs PYHKLMI» — Bellb TOYHO TAKOE XKe,
naxe 6oJiee MOLIHOE, pacro3HaBaHUe OyIeT U B CaMOM siipe. 3aTO ONTHUCaHHOMR
Bblille TYTMKOBOIH CUTYallMH MOXHO M30eXaTh, eC/IM, CKaXeM, He yIaisTh CTa-
poe siApo MpH YCTAHOBKE HOBOTO, a MEepeMMEHOBbIBaTh €ro. Toraa, eciu 3a-
TPY3Ka CUCTEMBI C HOBBIM SIAPOM HE yaaiach, MOXHO 3aTpy3UThCs €llie pa3,
8py4Hyl0 yKa3aB UMs daiina (MM Karajora) co CTapbiM sLIPOM, MO, yrpagie-
HWEM KOTOPOTO Bce paboTano UCIpaBHO.

BTopuuHBIii 3arpy34MK MOXET He TOJbKO 3aepyxicams iApo, HO U HacTpa-
UBaTh ero. Yaile Bcero HCIoJb3yeTcs MEXaHM3M HAaCTPOMKHM siipa, MOX0XHUi Ha
KOMaHIHY10 CTpOKY shell: B posiM KOMaHIbl BHICTYIIAET SIAPO, a B pOJIM MapaMe-
TPOB — HacTpoWKH sigpa. HacTpoiku siipa HyXKHBI [UISI BDEMEHHOTO U3MEHE-
HUSI er0 PYHKLIMOHAJILHOCTU: HanpuMep, 4Tobbl BLIOpaTh Apyroi rpaguuec-
KM PEXUM BHPTYaJIbHBIX KOHCOJIEH, YTOOBI OTKIIIOUMTD MOMIEPKKY JOMOTHM -
TeJIbHbIX BO3MOXHOCTEH BHEIUIHHX YCTPOMCTB (ecjM anmapaTtypa UX He Mmol-
AepXKuBaeT), YTOObI NepeaaTb CaMOMY SIIPY YKA3aHMSsI, KaK 3arpyaTb CUCTEMY
HT I

O4yeHb YyacTo KOH(MHUTypalusi BTOPUYHOTO 3arpy34yuKa rnpeaycMaTpuBaeT
HECKOJIbKO BAPHAHTOB 3arpy3KH, HaUMHAasi OT HECKOJIbKUX BAPUAHTOB 3arpy3-
KM OIIHOTO M TOTO Xe siApa ¢ pa3HbIMH HacTpOHKaMu (HarpuMep, cTaHIapT-
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Hblit TIpOPHIIL U PO ¢ OTKIIOYEHHBIMH PaCUIMPEHHLIMHA BO3MOXHOCTS-
MH) ¥ 3aKaH4YMBasi BADHAHTAMHU 3arpy3KM pa3HbIX siIep M JaxXe pa3HbIX ornepa-
LMOHHBIX CUCTEM. DTO TpeOyeT OT CaMOro 3arpy3uHdka HEKOTOpOro pa3HoobOpa-
3Us MHTepdecHbIX cpeacTB. C OOHOI CTOPOHLI, OH JOJDKEH YMETb paboTaTh B
HENPUTA3aTEIbHOM OKDPYXXEHUH, HallpuMep OOMEHHUBATLCS C T0JIb30BaTeN1eEM
IaHHBIMH Yepe3 ToCcen0BaTe/IbHbIN MOPT, K KOTOPOMY MOIKJIOUEHa CUCTEM-
Hast KOoHcoub, C Ipyrov CTOPOHbI, €CJIW eCTh CTAaHIAPTHLIE rpadUyecKre YCT-
pOHCTBa BBOIA/BbIBOJA, XOTEJOCH Obl, YTOOBI 3arpy3uMK MCIMOJIb30Bal U MX.
Ilo3TOMY BCe 3arpy34MKH UMEIOT YHHBEPCAbHbIM TEKCTOBBII HHTepdeiic (3a-
YacTyio ¢ JOBOJIBHO GOraThiIMH BO3MOXHOCTSIMH) U pa3HOOGpa3HbIil rpaduye-
CKMH (yallle B BUIE MEHIO).

OcobeHHas cUTyalusl BOSHUKAET B Cily4ae, KOTa Ha KOMIIbIOTEpe yCTa-
HOBJIEHO HECKOJILKO OMNEPALMOHHBIX CUCTEM (HaIpUMep, €CJIN NePCOHAIbHBIA
KOMIBIOTEP UCTIONb3YETCs1 TAKXKE W /151 KOMIBIOTEPHBIX Urp, CTPOTO TIPUBS -~
3aHHBIX K OTpelNeeHHON CHCTEMe). B 3TOM ciyuae He CTOMT HamesiThesl Ha
«YHUBEPCAJIBHOCTb» BTOPUYHOTIO 3arpy34ydKa: 1axe ecJIM OH CIocobeH pa3iu-
4aTb MHOXCeCM8o (HAIIOBBIX CHCTEM U HeCK0AbK0 (DOPMATOB 3arpy3KH siaep, He-
BO3MOXHO 3HaTb WX Bce. OMHAKO eClIM B 3arpy304HOM CEKTOpE pa3zdeaa orepa-
UMOHHOM CUCTEMBI 3aMUCaH MEePBHYHBIH 3arpy3uydK, MOXHO MPOCTO 3arpy3uThb
€ro, Kak ecJiu 6bl 3TO IPOM30UUIO HeMoCpeACTBeHHO nocjie padorsl MBR. Ta-
KUM 00pa3oM, BTOPUUHBII 3arpy3ulK MOXET BHICTYTNATh B POJIU Hped3azpy3vu-
Ka, TiepelaBasi ypaBJeHME «Mo Henoyke» (chainloading). K coxanenuio, yeM
IUTMHHEE LEeMOoYKa, TeM Bblille BEpPOSTHOCTb €€ MOpBaTh: MOXHO, HallpuMep,
3arpy3uTh no uenouyke MS-DOS, ynanuTth ¢ ero noMolbio pasaen Linux, co-
IepXaBILVi BTOPUYHbII 3arpy3UMK, a 3aTeM Hepepa3METUTD 3TOT pa3leil, YeM
Y TIPUBECTHU KOMIIBIOTEP B HEPabOTOCNOCOOHOE COCTOSTHHME.

BTOPHYHBIH 3arpy34sK

Bropas cranus 3arpy3ku KOMIIbIOTEpa: IPOrpaMMa, pa3Mep U BO3-
MOXHOCTHY KOTOPOI HPAKTHYECKH HE 3aBUCAT OT anHapaTHbIX Tpe-
6oBanuii. OcHOBHas 3anaya — MOJHOCTBIO MOATrOTOBUTbL U 3amyc-
THUTb 3arpy3Ky ONEPALUOHHON CUCTEMBI.

Docuctemnan aarpy3aka Linux

HecMoTpst Ha To, UTO HOCUMCTEMHAsl 3arpy3Ka He 3aBMCHT OT THIIA oflepa-
LMOHHOM CHUCTEMbI, KOTOpasi HauMHaeT paboTy nocie, 60JIbIUIMHCTBO CUCTEM
TIPEAOCTABIISIIOT cobcmaeHHbie CPEACTBA 10 €€ opraHu3auuu. B Linux Hanbosee
MonyJasipHbl noacucTeMsbl 3arpy3ku LILO (LInux LOader) u GRUB (GRand
Unified Bootloader). O6e 3T moacHUcTEMbI UMEIOT TEKCTOBBIN U rpachUUueCKUii
BapuaHThl MHTepdeiica, MpeIOCTaBISIOLLETO HOJ1b30BATE/ 0 BO3MOXHOCTb BbI~
6paThb ofnpenaesieHHbIM 3apaHee HACTPOSHHbIM THUIT 3arpy3KH.
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LiLO

IMoacucrema 3arpysku LILO UCIONbL3YET U I IEPBUYHOTO, U ISl BTO-
PUYHOTO 3arpy34MKa CXeMy ¢ KapToii pasmemenus. 310 Aenaet paboty ¢ LILO
3aHSITUEM, TpeOYIOLIEM IOBBIIIEHHOW aKKypaTHOCTH, TaK KaK HM3MeHEHHe
TnpoLeaypbl 3aTPy3KH He amomapHo. CHayajla MoJb30BaTesib U3MEHSET sSAPO
WIM €70 MOLYJIU, [IOTOM — peAaKTUpPYeT ¢aiin /etc/lilo.cont, B KOTOPOM
colepxarcsi CBeIeHUs1 000 BCEX BapMaHTaXx 3arpy3KM KOMIIbIOTEPa, a 3aTeM —
3anycKaeT KkomaHay 11 1o, koTopast cooMpaer TabniLbl pa3MelIeHUs! sl BCEX
YKa3aHHbIX SIAEP M BTOPUYHOTO 3arpy3yMKa M 3alIMChIBAET NMEPBUYHBINA U BTO-
PHUHBIA 3aTpy34MK BMECTE C KapTaMHM B yKa3aHHOe MeCTo AucKa. [IepBHYHBLIA
3arpy3yMK LILO (OH Ha3biBaeTcst LI) MOXHO 3anuceiBaTh 1 B MBR, 1 B Haya-
710 pasdeaa Linux.

HNpocTeitiumii ¢paiin 1ilo. conf MOXET BbITSALETh TaK:

boot=/dev/hda
mape=/boot /map
image=/boot/vmlinuz-up

root=/dev/hdal
Hpumep 10.1. TIpocTeiiinas HacTpoiika LILO: npumep daiina lilo.conf

Takast HacTpoilka LILO omnpenensieT TOJbKO OOWH BaPUAHT 3arpy3KHu:
NepBHYHBIA 3arpy3YHK 3allMChIBA€TCSl B HayajJo MEpPBOTO XECTKOro AMckKa
(cTpouka boot=/dev/hda), KapTy pa3MellteHHs YTUINUTa 1110 3allMCHIBaeT B
¢dann /boot /map, aape 100biBaeTcs M3 daiaa /boot /vmlinuz-up, a 3a-
Mmch root=/dev/hdal yka3blBaeT siApY, YTO KOpHeBas ¢aiiioBas cHcTeMa
HaxOIMTCS Ha M1ePBOM pasieJfie NEPBOTO THCKa.

OaHa 13 MalllMH, 33 KOTOpbIMH ciydyaioch paboTtatb Medoauio, ucrnonb-
30Bajlacb MHOTOA IS 3alycKa €AMHCTBEHHOM MpPOrpaMMbl, HAMTMCAHHOM Wisi
MS-DOS. UcxonHble TEKCTHl 3TOM MpPOrpaMmbl JaBHO MOTEPSUIUCH, aBTOP —
TOXE, IO3TOMY Ha Malll{HE MPUILUIOCh YcTaHaBiauBaTh U MS-DOS u Linux. B
pesyabrate 1ilo. conf oKasajics TaKHUM:

[root@localhost root]# cat /etc/lilo.conf
boot=/dev/hda

map=/boot /map

default=linux-up

prompt

timeout=50

image=/boot/vmlinuz-up

label=linux-up
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root=/dev/hda5
initrd=/boot/initrd-up.img
read-only
image=/boot/vmlinuz-up
label=failsafe
root=/dev/hda5
initrd=/boot/initrd-up.img
vga=normal
append=" failsafe noapic nolapic acpi=off"
read-only
other=/dev/hdal
label=dos
other=/dev/£d40
label=floppy

unsafe
IIpnmep 10.2. Hactpoiika LILO Ha aByxcUCTeMHOI MalliMHe

3nech Linux 6bl1a yCTaHOBJIeHA Ha MATbIA pas3aen nucka (0 HyMepaluH
pasnenoB B IBM-coBMeCTUMbBIX KOMIIbIOTepax OydeT paccKa3aHo B JIEKLIMHM
11), a Ha nepBoM Haxonutca MS-DOS. KpoMe 3arpysku MS-DOS npeaycmo-
TPeHO [Ba BapMaHTa 3arpy3KH Linux u ele oavH — 11000# onepaluoOHHON CH-
CcTeMbl ¢ IMcKeTbl. KaxXnblil BapUaHT 3arpy3KH MoMeueH CTPoKoi label=Ba-
puasT. Ipyu ctapte LILO BbIBOAUT NMpocTeiiliiee* OKOLIKO, B KOTOPOM [iepe-
YHCJIEHbI BCe METKH (B IaHHOM ciyyae — «linux-up», «failsafe», «dos» u «flop-
py»). Ilonb3oBarteib ¢ MOMOLLBIO «CTPEJOYEK» BbIOUPAET HYXHbIA €My BapH-
aHT U HaxumaeT Enter. I1pM HeoB6X0AUMOCTH NOAbL30BaTE b MOXET BPYUHYIO
JIOTNUCATh HECKOJIbKO napamempos, OHU TepelanyTcs siapy cucTeMbl. Eciu
noJib30BaTejib HUYETO HE TPOTaeT, TO MO UCTeYeHUH TaiiM-ayTa BblOMpaeTcs
MeTKa, YKa3aHHad B nojie default.

Eire HeckonbKo nosicHeHWi. MeTkM 1inux-up U failsafe B npuMe-
pe MCMOoJIb3YIOT OAHO H TO Xe AApo (vmlinuz-up), HO BO BTOPOM Ciy4ae Iie-
peHacTPAUBAETCs peXHM rpaduuecKoit KapThl U 100aBISIIOTCS TapaMeTpPhbl, OT-
KJTIOYAIOLIMEe MOANEPKKY HeoOs13aTeIbHbIX IS 3arPy3KH anrnapaTHbIX pacuiu-
peHUi (MHOTOMPOLECCOPHOCTb, aBTOMAaTHUYECKOE YIpaBJieHUE 3JIEKTPOIUTA-
HHUEM U T. I1.). CTPOUKY, CTOSALILYIO nocie append=, NMOJb30BaTeb MOT Obl BBE-
CTH U CAaMOCTOSTEJIbHO, 3TO U €CTb napaMeTpsl sapa. [losie initrd= yKka3biBa-
€T, B KakoM (paiijie HaXOAUTCS CTAPTOBBIH BHPTYAJBHBIA THCK (€My TMOCBAILIEH
pasnen «CTapTOBbIH BUPTYJIbHBIH IMCK U MOAYJH» 3TOM JIEKIIMK), 4 BHYLIAIO-
UIasg HEKOTOpbIe OMaceHUs1 HAOMUCh «unsafe» (mnsi MeTKHU £ 1oppy) O3Havyaer

* Ecan ycTaHoBiAeH rpadpMyecKHid BapMaHT MHTepdEca, TO OKHO MOXET ObiTb CKOJb YTOMHO
M3yKpalleHHOE.
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BCETO JIUILb, YTO JUCKETa — ChbeMHOE YCTPOHUCTBO, MO3TOMY 6eCCMbICIEHHO BO
BpeMsl 3amycka 11ilo MpoBepATb NPaBUJIBHOCTb e€ 3arpy304HOro CekTopa M
COCTaBJiSITh KapTYy.

HakoHell, 3anMcH BUJa other=ycTporcTBO TOBOPSIT O TOM, YTO LILO
Heu3BeCTeH THI ONlepallMOHHOM CUCTEMBI, HaXoasI1eACS HA 3TOM YCTPOICTBe,
a 3HAYMT, 3arpy3unTh SIAPO HEBO3MOXHO. 3aTO OXMIAeTCs, YTO B IEpPBOM CEKTO-
pe ycrposicTsa 0yleT ODHAPYXKeH euse odun epBUUHDBIHN 3arpy34yuk, LILO 3a-
TPY3MT ero M nepenacTt ynpaejieHue o uenouke. Tak u 3arpyxaercs MS-DOS
Ha 3TOH MalliIMHE: NEPBUUYHBINA 3arpy3uMk 6epetcs (Mo MeTke dos) U3 Hayana
NnepBOro pasjesia NepBOro AMcka.

GRUB

TtoncucrteMa 3arpy3ku GRUB ycTpoeHa 6oJiee c1oXxHo. OHa Takxke MMeeT
NePBHYHBIH 3arpy34MK, KOTOPBIH 3aMMCHIBAE€TCS B MEPBbI CEKTOp AMCKA WU
pazaenia, U BTOPHYHBIH 3arpy3udK, pacrnojaraloliuiics B ¢ailioBoi cUCTeMe.
OnHako KapTa pa3MellleHHsl B GRUB 0ObIYHO MCMO/b3YETCA TOJABKO [T TaK Ha-
3HIBAEMOTO «MOJYTOPHOIO» 3arpy3uMka («stage 1.5») — no cyTH nena, npaiiBe-
pa oIHOM onpeneneHHoi dainoBoit cucteMsl. [Tpolienypa 3arpy3ku npm 3ToM
BLIJILIMT TaK. TlepBUYHBIN 3arpy3uMK 3arpyxaeT MoJiyTOpHbIA MO 3anucaH-
HOM B Hero KapTte pa3MelleHHsl. ITa KapTa MOXET ObITh OYeHb MPOCTOH, TaK
KaK OOBIYHO MOJIYTOPHBIA 3arpy34MK pa3MeLIaeTCsl HEMOCPEACTBEHHO Moce
NepBUYHOTO B HECKOJbKUX CEKTOpax* noapsil, UiH B MUHOM CMleLINalbHO OTBe-
IeHHOM MecTe gHe (aiiioBoi cHUCTeMbl. [10yTOPHBIN 3arpy34yHMK yMeeT pac-
no3HaBaTh odxy HalaoByl0 CUCTEMY M HAXONUTh TaM BTOPHUYHBIIA yXKe Mo ume-
#i (06bIYHO /boot/grub/stage?). HakoHel, BTOpHUUYHBIN 3arpy3uuk,
Nojb3ysiICb ~ BO3MOXHOCTSIMM  MOJYTOPHOro, 4YMUTaeT U3  (paiinia
/boot /grub/menu.lst MEHIO, B KOTOPOM MO0Jb30BaTeJb MOXET BLIOUPATh
BAPMAHTHI 3arPy3KH TaK Xe, Kak U B LILO. TakuM 06pa3oM, OOHOBJIEHHE U Te-
peHacTpoiika yCcTaHOBJEHHOIrO GRUB He mpebyem TNepecueTa KapT pa3MelleHH sl
H U3MEHEHMS Yero-To, KpoMme daitioB B KaTajore /boot /grub.

Ilo TpeGoBaHunio Medonus [ypeBrHuY yCTaHOBHA Ha IBYXCHCTEMHYIO Ma-
uMHy GRUB. [1pu atoM daitn /boot /grub/menu. 1st NOJYYHICS TAKHM:

{root@localhost rootl# cat /boot/grub/menu.lst
default 0

timeout 50

title linux-up

kernel (hdo0,4)/boot/vmlinuz-up root=/dev/hdas
initrd (hd0,4)/boot/initrd-up.img

*T. e. Ha Hy/I€BOM 1OPOXKE HYJIEBOTO UMAMHIPA, HAYMHASA € ceKTopa 2. 3Tta obaacTb aMckKa ya-
CTO HE UCIOb3yeTes Mo (aiiaoBbie CUCTEMBI (CM. eKuMio 11).
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title failsafe

kernel (hd0,4)/boot/vmlinuz-up root=/dev/hda5 failsafe noapic nolapic
acpi=off

initrd (hd0,4)/boot/initrd-up.img

title floppy

root (£d40)

chainloader +1

title dos

root (hdo0,0)

chainloader +1
IIpumep 10.3. Hactpoiika GRUB Ha IByXCUCTEMHOMH MallWHe

Pasnuua Mexny 1ilo.conf TOABKO B CUHTaKcHUCe, Ja ellie B TOM, YTO
KECTKUe TUCKU U pa3ielibl HAa HUX GRUB UMEHYET MO-CBOEMY, B BUle (hdro-
Mep_OMCcKa, HoMep_pasgena), NMpPUYeM HyMepoBaTb HauMHaeT C HY”f.
MeTku («title») TOXe HYyMePYIOTCS ¢ HYJIS, TaK YTo 3anuch default 0 O3Ha-
YaeT, YTO MO UCTCUECHUHU TalHM-ayTa OydeT 3arpykeHa camasl repBasi KOHQUry-
paLus (MO UMEHH «linux-up»).

H3yuaa pykoBomctBo no GRUB, Medoauit o6Hapyxun ropasmgo onee
BaXHOe oTiHYMe OT LILO. Oka3biBaeTcs, B GRUB He TONBKO NMapaMeTpPhl, HO U
camu daiabl (10po, CTapTOBBII BUPTYAJbHBIA ONCK U T. M.) pacMO3HAIOTCS U
3aepymcaromcs B npouecce paboThl. BMecTo NMyHKTOB MeHIO MOXHO BHIOpaTh
peXHUM KOMAHIHOM CTpPOKH, MOJO3PUTENBHO MOXOXHI Ha bash, B KOTOpOM
MOxHO 3acTaBuTh GRUB 3arpy3uth kKakoe-HHOyIb Ipyroe, He NnpeanucaHHOe
KOHUTYpaluei, 1Opo, MOCMOTPETh COAEPKUMOE KaTajioroB hanaoBoi cuc-
TE€MBbI, pacro3HaBacMOM MOJYTOPHBIM 3arpy34MKOM, U IaXe CONEPXKHUMOE ITHUX
¢daitioB, HeB3Wpas HY Ha KaKMe MpaBa JOCTyNa: CUCTeMa-ToO eilie He 3arpyxe-
Ha. MaJjio Toro, MOXHO MO-CBOEMY NepEeHACTPOUTD 3arPy3UUK U 3anucams pe-
3yAbTaThl HACTPOUKH. TaK U He ycreB HaclaaUuThcs HEOXUAAHHOM cBOOOIOH,
Medonuit B oIMH nipeKpacHBIil JeHb OOHApYXXWJI, YTO BBIXOL B KOMaHIHYIO
CTPOKY 3alIMLIEH MapoJieM.

AeicTBuUa aapa Linux B npouecce Ha4ansHOW 3arpy3km

HTtak, nocucreMHas 3arpy3ka npoxoauT B TPU dTana.

1. 3arpy3uuk u3 I13Y onpenensier, ¢ KAKMX YCTPOHCTB MOXHO I'DY3UThCS U,
BO3MOXHO, Mpe1araeT noJjb30BaTe/0 BbIOpaTh 01HO M3 HUX. OH 3arpy-
KaeT ¢ BEIOPAaHHOIO YCTPOMCTBA MEPBUUHBIN 3arpy3uyuK U Nepenaet eMy
ynpaBJieHUE.

2. TlepBHyHbIIi 3arpy34YHK onpenesisieT (a yalle BCero — 3HaeT), rie HaXOOoMUT-
Csl BTOPWMYHBIHA 3arpy3yMkK — ©OoJiblias YU OOBOJBHO HMHTE/JIEKTyalbHas
nporpaMma. EMy aTo coenath npole, yem nporpamme u3 I13VY: Bo-nep-
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BbIX, MOTOMY YTO [UIs KQXAOT0O YCTPONUCTBA NMEPBUYHbIA 3arpy3ynkK CBOH,

a BO-BTODBIX, NMOTOMY YTO €r0 MOXHO JIerKO U3MEHSITh NP U3MEHEHHH

HAcTpPOEK 3arpyxXaemoii cucteMbl. B cxeMe, npeanaraemMoit LILO M GRUB,

NepBUYHbIH 3arpy34MK He BCTYINAeT B Pa3rOBOPSI € T01L30BaTeNEM, a He-

MEJIEHHO 3arpyXaeT BTOPUYHBIN W MepeaacT eMy YIpaBieHHeE.

3. Bropmunblii 3arpy34MK IOCTaTOYHO YMEH, YTOObI 3HaTb, Il€ HAXOOWUTCS
SIpPO CUCTeMbl (BO3MOXHO, HE OOHO), MPEAJOXUTH MONb30BaTENIO0 HE-
CKOJIbKO BapHaHTOB 3arpy3kH Ha BbIOOp, U Jaxe, B caydyae GRUB, pa3pe-
1IAE€T 3a/aBaTh COOCTBEHHbIE BapMaHTHI 3arpy3ku. Ero 3agaya — 3arpy-
3UTb B NaMSsITh SIAPO U BCE HEOOXOAMMOE ISl cTapTa CUCTEMbl (MHOrda —
MOOY/H, HHOTIA — CTapTOBbII BUPTYaJbHbI OWCK), HACTPOUTD BCE 3TO U
nepegaTh yrpasjaeHHe siapy.

Snpo — 310 1 Mo3T, ¥ cepaue Linux. Bce neHcTBUSI, KOTOpbIE HEJb3s1 4O-
BEPUTH OTHEJbHON non3anavye (MpoLECCY) CUCTEMbI, BLIMOMHSIOTCS SIAPOM.
JlocTynoM K ornepaTUBHOM NaMsITH, CETH, IMCKOBbIM M MPOYHM BHEILHHUM YC-
TpoiicTBaM 3aBedyeT siapo. Aapo 3anyckaeT U peruCTPUPYET MPOLIECCHI, YIIPaB-
J9eT pasmesieHHEeM BpPeMEHHU MexXay HUMHU. Slapo peanusyeT pasrpaHHYEHHE
NpaB ¥ BOOOMIE onpeaensieT NMOJUTHKY 0€30MacHOCTH, 00OMTH KOTOpYIO, He
obpaluasich K HEMY, HeJlb3s1 IPOCTO MOTOMY, YTO B Linux 6osbliie HUKTO He Tpe-
10CTaB/SIET NOJOOHDBIX YCYT.

Anpo paboTaeT B ClIELIMATIbHOM peXKHME, TaK Ha3biBaeMOM «peXKHME Cy-
nepBU30pa», MO3BOJISIIOLLIEM €MY UMETh JOCTYI cpa3y KO Bceil onepaTUBHOMN
MaMATH W anmnapaTHoi Tabnuue 3azay. [lpoliecchl 3amycKaloTcst B «peXXuMe
N0b30BATEsI». KaXIblil XECTKO MPHUBSI3aH SIIPOM K OOHOM 3alMCH TaGJHLIbI
3a1ay, B KOTOpPO#, B YHCJIe IPOYMX JaHHBIX, YKa3aHO, K KaKOi HMEHHO YacTH
OMeEpaTUBHOM TMaMSITH 3TOT Mpoliecc UMeeT OOCTyl. SIpo MOCTOstHHO Haxo-
IMTCS B TIAMSITH, BBITIOJIHSISI CHCTEMHBIE BbI30Bbl — 3arpOChl OT NMPOLIECCOB Ha
BLIMOJIHEHUE 3THX MOANPOTPaMM.

Aapo
Hab6op noanporpaMM, HCIIONb3yeMbIX [UTsi OpTaHM3aLMK 10CTyNa K-
pecypcaM KOMIIbIOTepa, 1Sl oBecnieue sl 3anyckKa U B3aMMOoIeHCT-
BHSI TIPOLIECCOB, ISl TIPOBEIEHUS! IOMTUTHKH 6€30MacCHOCTH CHUCTE-
Mbl Y JJIs1 IPYTHX JEHCTBUM, KOTOpbI€ MOTYT BBIMOJIHATLCS TOJBKO B
pexXHUME TIOJHOTO JOCTYINA (T. H. «peXHMeE CYMEePBU30pa»).

MOYHKUMY siIpa M0C]e TOTO, Kak eMy NepegaHo yrpasieHHe, U 0 TOTo,
KaK OHO HAYHET paboTaTh B IUTATHOM PEXHWME, BBIMOJHSS CUCTEMHbIE BbI30-
Bbl, CBOASITCS K CEAYIOMIEMY.

CHayayia siIpo onpenessieT anmnapaTtHoe okpyxeHue. OIHO U TO Xe siIpo
MOXET OBbITh YCIENIHO 3arPyXKeHO U paboTaTh Ha pa3HbIX KOMIbIOTEPaX OdMHa~
KOBOW apXMTEKTYphl, HO C pa3HbIM HAOOPOM BHEILIHMX YCTPOMCTB. 3anaya si-
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pa — OMpeaeIMTh CIIMCOK BHEIIHHX YCTPOMCTB, COCTABJISIIOLIMX KOMIBIOTED,
Ha KOTOPOM OHO OKa3alocCh, KIaCCUHMUUMPOBATh UX (ONpeaeauTbh IUCKH, Tep-
MHUHaJbl, CETEBbIE YCTPOHUCTBA U T. I.) U, €CJIU Halo, HacTpouTh. [Ipu 3TOM Ha
CHCTEMHYI0 KOHCOJIb (OOBIYHO MepBasi BAPTYaJibHasli KOHCOJIb Linux) BEIBOAAT-
Csi IMAarHOCTHUYECKHE CooOllieHUs (BMNOCAEACTBUM MX MOXHO MPOCMOTPETh
VTUIMTON dmesg).

3aTeM s1IPO 3amyckKaeT HECKOJIbKO mponeccos sapa. [Iponece sapa — 370
yacThb sigpa Linux, 3aperucrpupoBaHHasl B TabjIMle NpoleccoB. TakoMy Mpo-
LIeCCY MOXHO MOCJaTh CUTHaA H BOOOLLE MOJIb30BAaThCSA CPEACTBAMU MEXIIPO-
LIECCHOTO B3aMMOIEHCTBHSI, Ha HErO pacnpocTpaHsieTcsl MOJIUTUKA MJIaHUPOB-
LiMKa 3a1ay, OIHAKO HUKAKO 3a1aye B peXrMe M0J1b30BaTe/isi OH He COOTBET-
CTBYET — 3TO MPOCTO €lile 0OMHA UNocTach siapa. KomaHma ps -ef noka3biBa-
€T Npoliecchl siApa B KBaApaTHBIX CKOOKaX, KpoMe Toro, B Linux NpUHATO (HO
He 00s3aTelIbHO), 4YTOOBI MMeHa TaKUX MPOLECCOB HAaUMHAIMCh Ha «k»;
[kswapd], [keventd] U T. 1.

Hanee siapo nomkioyaer (MOHTHPYeT) KOPHEBYIO (haiIOBYIO CUCTEMY B
COOTBETCTBUM C IepedaHHBIMM INapaMeTpaMM (B HalUUX MpUMEpax -
root=/dev/hda¥%). IloaknoyeHne 3T0 NPOUCXOIUT B PEXKHUME «TOJBKO LIS
yreHus1» (read-only): eciv UEJOCTHOCTb (HatIOBOM CUCTEMBI HapyLlIeHa, JaH-
HBI pEXHUM IO3BOJIMT, HE ycyryOnsisi MOJOXEHUsI, Apouumams U 3aNyCTUThH
yruauty fsck (file system check). I1o3xe, B npoliecce 3arpy3ku, KOpHeBas
(halinoBas cucTeMa MOAKJIIOYMTCS Ha 3aMUCh.

HakoHeu, siapo 3anyckaeT U3 daiina /sbin/init nepBulid Hacmosuuii
npouecc. Unentugukarop npouecca (PID) y Hero paBeH enuHMlIe, OH — Tep-
BbI# B TabJIM1IE MPOLIECCOB, JaXe€ HECMOTPS Ha TO, YTO 00 HETO TaM ObLIH 3ape-
TMCTPUPOBAaHLI Npoliecchl siapa. [Ipoliecc init — oyeHb cTapoe U30OpeTeHHUE,
OH YYTh JIM He cTapiue caMoii uctopun UNIX, 1 ¢ maBHUX nop ero uaeHTUGH-
KaTop paBeH 1.

3arpy3ka cucTeMbl

C 3anycka init HayMHaeTcs 3arpy3ka caMoi cucteMbl. Bo BpeMeHa Mo-
JIONOCTH Linux U paHee B 3mom MecTe HUKAKHX NOIBOAHBIX KAMHe# He HabJio-
nanock. Ecnu siapo conepxano noanporpaMMbl st paboThl CO gcemu HEOOX0-
IUMBIMU YCTpOHCTBAMHM (TaK Ha3bIBa€MbIe «IpaiBepbl»), OHO 3arpyXaaoch U
3anyckano init. Ecnu ssnpy HemocTtaBaio KaKHUX-TO BAXXKHbIX IpariBepOB (Ha-
MpUMep, NMOLIePXKH IUCKOBOTO MacCHMBa, C KOTOPOTO M LIJIa 3arpy3Ka) — OHO
He 3arpyxaaoch U He 3anyckano. V3 nojoxeHus BBIXOOWIM MPOCTO: B SAPO
cTapajiuch BKIIOUUTh KaK MOXHO GoJblie NpaiiBepoB. Takoe siIpo Ha3bIBaI0Ch
6a30BbIM (generic) ¥ UMeJIo TOBOJIbHO BHYILUMTENbHBIA pa3Mep. 3arpy3uB CUC-
TEMY ¢ 0a30BBIM SIIPOM, aIMUHUCTPATOP OOLIYHO Hepecobupan €ro: BeIOpach-
BaJl U3 CrieUMaIbHOTO Gaitna-npodusi npaliBepbl BCEX OTCYTCTBYIOLIMX B CH-
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cTeMe YCTPOICTB, ObITh MOXET, JOOABISI HOBBIE (T€, UTO HE HYXHBI IS 3a-
IPY3KH, HO HEOOXOOMMBI A1 pabOThI, HAIIPUMEP, 3BYKOBBIE) H KOMIIMIMPOBAI
3 UCXOIHEIX TEKCTOB HOBOE, MPOGHIbHOE SOPO.

CrapToBbii BUpTYanbHbIA AUCK U MOAYAN sgpa

Ilepecbopka siapa B Hallie BpeMsl TpebyeTcsl oueHb peako. Bo-nepBbix, B
Linux moanepXWUBAaeTCsl HecMemHoe KOJIWUYECTBO PA3IUYHBIX BHELIHHUX YCT-
POiACTB, ipalBepPbl KOTOPBIX (OCODEHHO MOX0XUX, HO Pa3HbIX) BIOJIHE MOTYT
foMeLIaTh APYT APYTY paboTaTh, €CIM MX UCIONB30BAaTh OAHOBpeMeHHO. [1pu-
mock Ob cOOMpaTh MHOXECTBO pa3HbIX siep, 6€3 BO3MOXHOCTH YKa3aTh
nosb308amenio, Kakoe U3 HUX NMOAXOAUT AJIS €70 KOMINbloTepa. Bo-BTOpPEIX, Bbi-
ACHEHUEM TOTO, KaKOW HMEHHO ApaiBep HEOOX0OUM HaHJIEHHOMY YCTPOUCTRY,
3HAMAIOTCSl ceHvac CrelMalbHBIE MPOrPpaMMbl, B PACTIOPSIKEHHHU KOTOPBIX
£CTh LesTble a3kl JAaHHBIX — SIAPY TaKylo paGoTy BHIMOJIHATH HEYOOOHO, Aa U
HE3a4eM. DTO AeJIaeT NMpOLEAYpY NMepecOOPKHU siApa MOYTH YTO 00si3aTeNbHON
(moka He 3arpyxeHo 6a30BoOe AP0, HEMOHSATHO, Kakye ApaiBephl 100aBSTh B
npopunbHOE). A B-TpeTbUX, NepecOopka sapa TpeOyeT BechbMa BbICOKOH KBa-
mPUKAIIMKA. DTOT NpOLECC HEMb3sd HH aBTOMaTH3UPOBaTb, HM YIPOCTHTD.
Ymummra 1inuxconf, yCTpO€HHasi UMEHHO [UIS1 3TOTO Ha OCHOBE OKOH M Me-
HI0, Ja€T Ha BbIxolde paboTocnocobHoe sapo B Tpex caydasx: (1) B pykax npo-
deccuoHana, (2) NMpHU YETKOM CJICHIOBAHHM HOAHOH UHCTPYKUMH U (3) mmo ciy-
YaifHOCTH ™.

CoBceM ApyrHe BpeMeHa HacTalli, KOTAa U300peH 1 aKTUBHO BHEIPDHIH
B Linux 3arpyxaempie Moay.au sapa. Moayas sapa — 370 YacTb siapa Linux, ko-
T0pYIO MOXKHO 100aB/sATh M yAANATh BO BpeMsl paboThl cMcTeMBl. Moayib siipa
- He TIpoLIeCC, OH PaboTaeT B peXHME CYNEPBU30pa U B TaOJIHLE NPOLIECCOB HE
pETUCTPUPYETCS: 3TO HAGOP MOANPOTPaMM [Uisl paboThl C ONpedeNeHHBIM YCT-
POCTBOM, KOTOpbIe dobaeasromcs K BO3MOXHOCTAM sapa**. [Ipu 3arpyske B
naMATh MOAYJIb KOMIIOHYETCH C SIAPOM, oOpa3ys ¢ HUM oaHo Lenoe. [IpocMo-
TpeTh CIIUCOK 3arpYKEHHBIX MOAYJIEH MOXHO KOMaHAoM 1smod, a NOATPY3UTh
MOIyJb B NaMsTh, 100aBUB €0 K SADY, M YIATUTh €ro OTTyda — KOMaHIaMH
insmod U rmmod COOTBETCTBEHHO.

# lsmod

Module Size Used by Not tainted
usb-uhci 21676 0 (unused)
usbcore 58464 1 [usb-uhci]
af_packet 12392 1 {autoclean)

* He Hano BpyuHyI0 nepecobupath AApO, 1aXe eclK B ydeOHHUKe Mo Linux pekoMeHIoyeTcs 310
cienats!
** JTMM OH CKOpee MOXOX Ha IMHAMHUYECKYI0 OMBIHOTEKY.
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pcnet32 15140 1 (autoclean)

mii 2544 0 {autoclean) [pcnet32]
crc32 2880 0 {(autoclean) {pcnet32]
floppy 48568 0 (autoclean)

subfe 4296 4 (autoclean)

ac 1792 0

rte 6236 0 (autoclean)

ext3 62288 2

jbd 37852 2 [ext3]

Hpumep 10.4. INonydyeHHe criucKa 3arpyXeHHbIX MOOyJiei

HN3menunnocs 1 6a3oBoe AOpo: Terepb OHO BKIIIOYAET B Ce0sl TOJNBLKO YCT-
pOMCTBa, Heobxodumble NSl 3aTPYy3KH CUCTeMBI. TJIABHBIM 00pa3oM IUCKHU H
rpacpryecKyio KoHco1b. OcTajibHbIE YCTPOMCTBA ONpeaeisTCs yKe CaMOK CHC-
TEMOW — TOrIa MOXHO OyIeT U pacro3HaTh I3K30THYECKYIO anrapaTypy, U Mo-
OyNb LIS Hee Moarpy3uTb. ONHAKO MOJHOCTBIO MEpeBecCTH OpaiiBephl BCEX
BHELIHUX YCTPOMCTB B MOIYJM MEINAET cleayioliee coobpakeHHe: YTO, eClIu
3arpy3ka cCUCTeMbl IPOUCXOAUT UMEHHO C TOTO YCTPOICTBA, Yeil MOoyb elIe He
3arpyxeH B siIpo, HanpuMep, ¢ AMckoBoro MaccuBa (RAID)? BropuuHbii 3a-
TPY3YHK U SIIPO MOXHO, HEJIOJTO IyMasi, pa3MEeCTUTh Ha dpy2om HOCUTee (Ha-
NpUMEp, Ha JIa3epHOM IUCKE) UK OOOBITh C IMCKOBOTO MAaCCHBA CPEACTBAMH
BIOS (kapThl pa3MelleHHUs TTO3BOJISIIOT He oOpaulaTh BHUMaHHUsl Ha Joruyec-
Kyt cTpyktypy RAID). Ho xak 0obbITh Modyas padoThl ¢ RAID, ToT caMbii,
YTO PACIO3HAET 3Ty JJOTUYECKYIO CTPYKTYpy?

MoJyJb sapa

Heobsi3aTenpHasi YyacTh siipa, paclumpsiouias ero GyHKUHOHAb-
HOCTb. Moay/lbk MOXHO 3arpy3uTh B MaMsATh WM YAAIHTb OTTYIA B
npouecce paboThl CHCTEMBI.

INoncucreMa 3arpy3ku GRUB yMeeT pa3duparbes B hailIoBbIX CUCTEMAX U
Jaxe TMOAKJIIYaTh MOAYJH K SApPY, OOHAKO JJIsl TOrO, YTOObI cleNaTh MPOLECce
3arpy3ku 0oJiee WJIM MeHee YHHBEpCalbHBIM, NMPHILIOCH Obl 00YUYUTH GRUB
BceM Buaam Joriku RAID u BceM cnocobaM noakimoyeHust monyieid. U to, u
JpYroe NMocTOSIHHO U3MEHSIETCS, U YCTIEBATh 3a 3TUMH U3MEHEHHSIMU O3HayYaeT
MOANEPXKHUBATL COOCTBEHHYIO, MapaiiebHyIo Linux, AMCKOBYIO MOACUCTEMY,.

Bnymaemcsi. st Toro yToObl cpecTBaMH Linux rMoaxkIioYUuTh MOAY i~
pa, paboTalouIMii ¢ JMCKOBBIM YCTPOMCTBOM, HEOOXOOUMO 3arpy3uTh Linux ¢
3TOrO Xe ycTpoicTBa. Tak JIM 3TO HEBO3MOXHO? Benb eCM MOXHO MpPOYeCTh
OTTYIa «s1IpO», TO, HABEPHOE, MOXHO MpouecTh U «Linux»? bonee TouHo, BIO-
6aBOK K odHoli OOJIACTM NaHHBIX, COOTBETCTBYIONICH sApY, HANO MPOYMUTATh
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gmopyio, COOTBETCTBYIOLIYIO HEKOTOPOH YMEHBIIEHHO! 10 TIpe/ieia YCTaHOBKeE
Linux, B KOTOpO# conepxXaTcsl TOJIbKO HYXXHBIE TpOrpaMMbl MU MOJYJIH, 3arpy-
3MTb OTTYZA «MaJICHbKHI Linux», KOTOPbIA HACTPOUT U MOIAKIIOUHUT 3/10M0JTyY -
Huiit RAID M 3anycTUT nipouecce 3arpy3kH MoJHOLEHHOW CUCTEMBI OTTYA.

IIpenenbHO cXaTblii BapHaHT Linux ecTb — 3TO MpPOEKT busybox, UC-
N0JIb3YEMbIH BO BCTPOEHHBIX CUCTEMaXx, TlI€ 1OPOT KaXabld 6alT. PazMecTUTh
(ailioByrO CUCTEMY B MaMSTH TOXE JIETKO — 3TUM, HalIpUMeEpP, 3aHUMAETCS MO-
ayib tmp s, KOTOPHI MOXHO BKJIIOYUTH B 6a30Bo¢ s1Apo (oapobHee O TUMax
$aitnoBbIX CUCTeM OyneT paccka3aHo B JieKLIMH 11). OCTanoch TOJILKO 00YYUTh
NOACUCTEMBI 3arpy3KH GRUB U LILO CUUTHIBATh HE OIHY, a ABe 00JaCTH IaH-
HBIX — SIAPO U obpa3 paiyioBor cUCTeMBI. SlApy NpH 3TOM nepenaeTcs napa-
METp «IOJIb3YHCS1 BUPTYaJIbHBIM TMCKOM», YTOOBI OHO MTOAKJIIOUMJIO 3arpyKeH -
HBIE 0Opa3 B KayecTBEe BpEMEHHOW KOpHeBOH (haitnoBOH CHCTeMBl. MOXHO
TaKXe MoTpeOdoBaTh, UTOOLI NaMATh, 3aHUMaeMasl BpeMeHHOMN (haiJIoBOH CUC-
TeMOM, 0CBOOOXKIAJach B MPOLECCE NalbHEHLIEH 3arpy3KH.

Takoi MexaHU3M Ha3biBaeTcsl initrd (imitial ram disk, rne «ram» — 370
He «6apaH», a random access memory, TO €CTb ONepaTUBHas NMaMsTh) WKW cTap-
TOBHIM BHPTYAJIbHbIM THCKOM. CTapTOBBIA BUPTYaJbHBIH IUCK COBHpaeTcs Mo
koMaHae mkinitrd B COOTBETCTBHM ¢ NPOMUIEM KOMMBIOTEPA U 3aMTUCHIBA-
€1c Ha AUCK MO TEM XE MpaBWIaM, 4YTo W Anpo. B npuMepe N1BYXCUCTEMHOM
MAlIMHBI, 32 KOTOPO#l pabotan Medonuii, Takxke ObUT CTapTOBLIH BUPTYalb-
Bl TUCK, TPUYEM OBOJILHO MalIEHbKHUH:

[root@localhost rootl# 1s -1g /boot

drwxr-xr-x 2 root 4096 Nov 20 21:08 grub

—rW------- 1 root 205374 Nov 9 01:33 initrd-2.4.26-std-up.img
lrwxrwxrwx 1 root 29 Nov 9 01:33 initrd-up.img ->
initrd-2.4.26-std-up.img

~rW--—--=- 1 root 45056 Nov 20 19:07 map

-rw-r--r-- 1 root 935892 Aug 3 21:59 vmlinuz-2.4.26-std-up

lrwxrwxrwx 1 root 26 Nov 9 01:33 vmlinuz-up -> vmlinuz-2.4.26-std-up

IIpamep 10.5. PazMepsl 1 HaMMeHOBaHHE (PAMIIOB C SIPOM U CTAPTOBLIM
BUPTYaJIbHBIM JTHCKOM

Kak BHAHO W3 npuMepa, siipo B YETHIPE pa3a MPEBOCXOAMUT MO pa3Mepy
CTAapTOBLIA BUPTYanbHbIM AUCK. CTOUT 3aMETUTDb, UTO W ANpo, U 06pa3 JuUCcKa
ynakoeans: C TOMOLLULIO YTUIIUTBI gz ip (MpUUYEM AP0 YMEET pacrakoOBbIBaTh-
¢4 B MAMSATH CaMOCTOSITE/ILHO), TTIO3TOMY UX IEUCTBUTENIBHBIN pa3Mmep — 00JIb-
we. B ¢aiine map xpaHuTcs Kaprta pasMenieHMs LILO, a YHNOMSIHYThIE B
lilo.conf U menu.lst ¢ainsl vimlinuz~up ¥ initrd-up.img oka3a-
NCh CUMBOJIBHBIMU CCBUTKAMHM Ha (aiiibl ¢ 6oJiee «rOBOPSLIMMH» HMEHAMHU.
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Huxkakux TpeOOBaHHU K Ha3BaHUSM s1aep B Linux HET, 370 n1e/10 aBTOPOB AUC-
TpuOyTHBa. B 3TOM ciyvyae B MMEHHU siipa U 06pa3a 1MCcKa BCTpeYyaeTcs gepclis
siapa (2.4.26), Tun cOOpkU std (MO-BUAUMOMY, «standard») ¥ TUN apXUTEKTY-
pbl up (UNiProcessor, T. €. OAHOTIPOLECCOPHAs).

CTAPTOBBIH BUPTYAIbHBIH THCK

MuHUMaNbHBII HAGOP NporpaMM M Moayiaei Linux, HeobxoauMbli
IU1s1 obecrnedeHUs 3arpy3ku cucteMsl. [Ipencrabnsier coboi BHPTY-
aJbHYI0 (daitioByl0 cHcTeMy B ONepaTMBHOM MaMsTH. 3arpyxaeTcs
BTOPHYHBIM 3aTPY3YHKOM BMECTE C SIIPOM.

OTeu Bcex npoueccoB

Ecnu B napaMeTpax He yKa3aHO MHOE, sSIAPO CUUTAET, YTO init Ha3biBa-
eTcd /sbin/init. B cTapToBOM BUPTYaIbHOM AUCKE 3TO OOBIYHO HEKOTOPBIi
MPOCTENIUNI CLIEHAPHIA, a4 B MOJHOLEHHOU CUCTEME ¥ 1nit apyras 3ajada: oH
3anyckaeT Bce npolecchl. ECu mpoliecchl 3anyckKaeT He OH caM, TO 3TO e/1aloT
ero NMoTOMKH, TaK YTO Bce mpouecchl Linux, KpoMe siiepHbIX, TPOUCXOIAT OT
init, KaK BeCb poi JIOACKOW — OT AnamMa.

IlepBbIM OeoM init pa3dupaeT COOCTBEHHbI KOH(MUIypalLlMOHHBIH
(aitn — /etc/inittab. Maiil 3TOT UMEET NOBOJBHO MPOCTYIO CTPYKTYDY:
Kaxnasi cTpoka (ec/ii oHa He KOMMeHTapuil) UMEET BUI «1id: ypOBHM : fEH~
CTBME : IPOLEeCcc», TIe 1d — 3TO HEKOTOpas ABYX- UJIY ONHOOYKBEHHAs MET-
Ka, YpoeHy — 3TO CJIOBO, Kaxnasi OykBa KOTOPOro COOTBETCTBYET YPOBHIO Bbi-
noJiHeHHA (00 YPOBHSIX BbITIOJIHEHUs1 OyIET paccKa3aHo Jalee), JeiC TBIE —
3TO chocob 3anycka nporecca. Hanpumep, 3amnuch
4:2345:respawn:/sbhin/mingetty tty4 O3HayaeT, YTO METKOU “4*"
TOMeYeH 3anyck /sbin/mingetty tty4* Ha YPOBHSIX BbIMOJHEHUS 2, 3, 4
1 5 MO AIrOpUTMY «Tespawn» (3aryCTHUTb B (POHE, a KOrla NMpoLeCcC 3aBEPLUUT-
csl, 3anyCcTUTh 3aHOBO). [ToMHMO «respawn», CylIECTBYIOT METONbI «once» (3a-
MYCTUTb B (POHE ONHOKPATHO), «wait» (3aMyCTUTb MHTEPAKTUBHO, MpPHU 3TOM
HUKaKUX ApYruX JEUCTBUH HE BbIMOJHAETCS,, MOKA MPOLECC HE 3aBEPLUUTCS) U
MHOXECTBO JAPYruX, BKIIOYasi naxe «ctrlaltdel» — npouecc, 3anyckaeMblid, KOr-
J1a TIOJIb30BaTe/Ib HAXKMMAaeT Ha KOHCOU Ctrl+Alt+Del **

HakoHen-To Medonnit 1o KoHLA MOHsI, OTYEro getty BeAeT cebs Tak
HETOXOXE Ha OCTAIbHbIE MPOLIECChl: HE TMPOCTO 3alyCKaeT U3-Mod ceds
login, a AOXUAAETCS OKOHYAHUS ero paboTbl, omcymcmeays Tpy 3TOM B Tab-
Jiuue npoueccoB. Ha caMoM nefie noxUAaeTcs HE getty, a init, UCTIONb3YS
METOJ «respawny»: nopoxiaaeTcsa (B poHe) Tnpolecc getty ¢ ofnpenelieHHbIM

*Mingetty - yNpOIUEHHbIH aHanor getty, paboTalOWMKH TOJbLKO Ha BUPTYaibHbIX KOHCOJISX.

** TIOHSTHO, 4TO Ctrl+Alt+Del — 3TO He reset, a 0ObIYHOE coueTaHHWe KaBuil. s yao0-
CTBa NoJb30BaTe/a €ro CneuranbHO pacno3HaeT KJaBHaTypHbIA apakBep, a 11po coobLuaeT ob
3TOM init-vy.
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PID, a init Ge3aeicTBYET A0 TEX MOP, MOKA CYLLECTBYET Mpolecc ¢ 3TuM PID:
getty, login, CTapTOBbIi KOMAHIHBIH HHTEPIPETATOP WIM IIpOrpaMMa, 3ary-
liEHHAs1 U3 HETO ¢ TIOMOLLBIO exXec ( ) ; KOrIa Xe IMpoLecc, HAKOHEL, YMUPaeET,
NopoOXIaeTCs HOBLIM getty.

3anyck cucTeMHbIX cnyXx60

[MonHoleHHO 3arpyxeHHas Linux-cucteMa — He TOJNIBKO 1ogin Ha BUp-
TyalbHOM KOHCONMU. CUCTEME €CTh YEM 3aHSATLCS U TOMUMO MIAeHTUDUKALIMH
nonb3oBateneit. Jaxe ecnu KoMIelotep He pabotaet WWW-, FTP- unu noy-
TOBbIM CEPBEPOM JUISl «BHEILLIHETO MUPa», cebe caMOil H CBOUM MMOJIb30BATENISIM
CHCTEMa TIPEAOCTABJISIET MHOXECTBO YCJIYI: OTCbUIKA 3aJaHMH Ha TevyaTb U
obecrieyeHUE MX OUYEPEIM, 3aMyCK 3alaHUI MO paclHUCaHUIO, TTPOBEpKa Leo-
CTHOCTH M T. I1. Habop yTWIMT M CUCTEeMHBIX MPOrpaMM, TIpeaHa3HAYeHHBIX
IS TIPEIOCTABJIEHUsT TAKMX YCHYT, TIPUMHATO Ha3biBaThb MOICUCTEMaMM MU

cIyxkO6amu.

Yemy cnyxar gemMoHbi1?

Kak mpaBuno, cucreMHas cayx0a opraHu3oBaHa Tak. Bo BpeMs Havasib-
HOJ 3arpy3KH 3anycKaeTcs B (POHOBOM peXXHMe MporpaMma, KoTopasl Ha mpo-
TAXEHUU pabOTbl CUCTEMbl HAXOAMUTCS B TaOIMIIE MPOLIECCOB, OAHAKO BOJb-
el yacThlo Ge34eiCTBYET, OXMIas, KOrIa ee 0 YeM-HUOyIOb nonpocdr. s
TOTO UTOOBI MOMPOCHTD 3TY MPOTrpaMMy 00 yCJyre, KOTOPYIO OHa TIpedocTaB-
€T, UCTIONB3YIOTCS YTUIIUTDI, B3AUMOAEHCTBYIOLINE C HEH MO cieUAIbBHOMY
nporokony. I1o aHanmoruu ¢ COKpaTOBCKUM «TaHMOHHOHOM», KOTOPHIH He3pH-
MO IIPMCYTCTBYET, [0 CBOEH WHHUIIMATHBE HE IeJlaeT HHUYEro, He JaeT COBep-
WaTh TUIOX0€ M CIIOCOOCTBYET XOpOlUEeMY, TAaKylO MpOorpaMMy CTaid Ha3bl-
Bath «daemon». He 3HakoMble ¢ TBopuecTBOM [InaToHa mpOrpaMMMCTBI-JIO-
OUTENH YaCTEHbKO MEepEeUMEHOBHIBAIH e¢ B «demon» (AeMOH); K COXAJICHHIO,
MMEHHO B TaKO#, clerka MHQepHaabHOR dopMe, daemon U BOleN B PYCCKO-
A3bIYHYIO TePMUHOJOTHIO. BhIXOauT, yTo B Linux ycnyru mosib3oBaresisM Ipe-
NOCTaBJIAIOT... AEMOHBI!

JeMOH
3amyckaemasi B (hoHe TIporpamMma, JUTMTEJIbHOE BpeMsi MpeObIBalo-
uiasg B Tabnuue npoueccoB. OOLIYHO IEMOH AKTUBU3UPYETCS 10 3a-
MPOCY MOJIb30BATEJIbCKOM MPOrpaMMBbl, TIO CETEBOMY 3arpocy UJIH
0 HACTYTIEHUIO KAKOT0-JIH0O0 CUCTEMHOTO COOLITHS.

B paHHux Bepcusx UNIX ece, yTo HyXHO ObLJIO 3aIycKaTh TIPU CTapTe
CHCTEMBI, BIIMCHIBAJIOCH B initab. bpljio N10BOJBHO yOOOHO B OOHOM (aiine
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yKa3blBaTb, KAKHE€ UMEHHO JAE€MOHbI JOJIXXHBI paboTaTb B CUCTEME, U B KaKOM
nopsake ux 3anyckatb. Camo MoBeeHHe IeMOoHa MPH 3amycKe sIBHO pacCyMTa-
HO Ha UCMOJIb30BAHHWE B init tab Mo MeTooy «wait»: KJ1acCHYeCKHUH IeMOH 3a-
TYCKAETCSl UHMepaKmugeno, NPOBEPsSisl NMPaBUIBHOCTb KOH(PHrypaLMOHHBIX
GdainoB ¥ npoure yClIoBUsI pabOThI, a 3aTEM CAMOCMOAMEAbHO YXOIOUT B (hon
(nonpocty genas fork () W 3aBepuiasi pooUTeNbCKHAN npouecc). TakuM obpa-
30M, init XaeT, MokKa JeMOH paboTaeT MHTEPAKTUBHO, a Koraa ciayx0a, Bo3-
rnaBjsieMasi 3TUM JEMOHOM, FOTOBa K paboTe, MEPEXOANT K CIEAYIOIIENA CTpO-
Ke inittab. OnHako 4acTo ObIBaeT TaK, YTO aBTOP AeMOHA 3HATh HE 3HaeT,
KaK¥e MMEHHO YCJIOBHs pa3paboTYMKH TOH MM UHOH BepcuM Linux courtyr
MPUroAHBIMM IUIS 3amycKa. g 3Toro MMM co3naeTcsl CTAPTOBbIH CleHapHH, B
KOTOPOM 3alporpaMMHUpOBaHa 102uxka 3arycka U OCcTaHoBa clyXObl. Kpome
TOrO, €CJIM Ha KaXXIOM M3 YPOBHEH BBIMOJIHEHHUS 3aMyCKaeTCsl MHOIO pa3jiny-
HBIX CJIYX6, MOMBITKA 3aMUCHIBATh UX 3alyCK B inittab JeNaeT ero rpoMo3i-
KHM ¥ COBCEM HEOYEBHUIHbBIM.

IypeBny nocoseToBan Medoanio OTIOXKUTE Ha BpeMsT U3ydeHHE 3arpy3Ku
cucmemsl, a CHa4asla MoCMOTPETh, KaK YIIPaBJISTh CTAPTOBBIMM CLIEHAPHUSIMH.

CrtapToBbsii cLeHapuii cucTeMHOM cnyx6bi

CrapToBbIi cLieHapHii — nporpaMma (oOBIYHO HanKcaHHas Ha shell), yn-
paBJsolllas BKJIIOUEHHEM WJIH BBIKJIIOYEHHEM KaKOro-HMOyIb CBOMCTBA CHC-
TeMbl. DTO MOXeT OBbITh 3anmycK U octaHoBKa HTTP-cepBepa, akTHBH3alKs 1
IIeaKTUBU3allus CETeBbIX HACTPOEK, 3arpy3ka Moayjield U HacTpoiKa 3BYKOBOi
noAacucTeMbl U T. n. [TpocTeHUIMA CTapTOBLINH CLEeHAapHii 06s13aH NMPHHUMaTh
OIMH MapaMeTp, 3HAaY€HHUE KOTOPOIo MOXET OBITh CIIOBOM «Start» IUIsl 3amycka
(BKJIIOYEHHSI) U «Stop» 1T OCTAHOBKH (BBIKJIIOYEHHS). ECnU B onpeneneHHOM
IUCTpUOYTUBe Linux NMpuHATO peuleHHe, YTO CTAPTOBbIE CLIEHAPUH IJOJIKHH
MOHMMATh U ApPYrue napameTpbl, HANpUMED «restart» (OOBIYHO «Stop»+«start»,
HO He Bcerna) M «status» (I1s1 onpoca COCTOsIHHS), 3TO TpeOoBaHHE pacnpocCT-
paHsIeTCS Ha 8ce CTapTOBbIE CLieHapHH. EnnHooGpasne rno3sonser, HarprUMeEp,
©e3 Tpyada 3anyckaTb M OCTaHaBJIMBAaTh JEMOHBI, HE BHISICHSS, KakoB PID ocTta-
HaBJIMBAEMOI'0 MPOLIECCA U KAKOH UMeHHO CUTHAN eMy cilenyeT nocnath. JJocra-
TOYHO 3@gnyck HanmucaTh Tak, 4yTobbl PID npoliecca oTk1anbiBajics B CrieLIMab-
HbI# daitn (06b1YHO /var/run/muMsa _cayx6kel), 2 B OCMAHOBKY BITHCATDh YTO-
T0 Bpone kill -mpaBunasHED_cHrHan cat /var/run/muMs_Ciayx6Ee .

Bce cTrapToBbie CLieHAapHH CIYX0, KOTOPBIMH MOdXcem BOCIOJIb30BaThCA
CHCTEMA, MPUHATO XPaHUTh B Katajiore /etc/rc.d/init .d (B HEKOTOPBIX
IUCTPUOYTHBAX, IUIT COBMECTUMOCTH €O cTapbeIMHU BepcuaMn UNIX, ucrosns-
3yeTca /etc/init.d, WHOraa 3TO TNPOCTO CHUMBOJIBHAs CChUIKA Ha
/etc/rc.d/init .d). 3aMyCTHTb HJIH OCTAHOBHMTD CIYX6Y MOXHO, MPOCTO
BBI3BaB COOTBETCTBYIOILUWH CLIEHAPHH ¢ MapaMeTpoOM «start» WM «stop». Yacto
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Ty Xe CaMyl0 3alauy BBIMOJIHAET U CelHabHas KOMaHAa service, KoTopas
NPOBEPSAET, €CTh JIM YKa3aHHBIN CTAPTOBBIN ClieHapHii, M 3aMycKaeT ero*:

[root@localhost root]# lsmod > old

[root@localhost root)# /etc/rc.d/init.d/sound stop
Saving 0SS mixer settings: [ DONE ]

Unloading sound module (esgl371): [ DONE ]
[root@localhost root]# lsmod > nosound
[root@localhost rootl# service gound start

Loading sound module (esl371): [ DONE ]

Loading 0SS mixer settings: [ DONE ]
[root@localhoat root]# lasmod > new

[root@localhost root]l# diff3 old new nosound

m=celd

1:2,5¢c

2:2,5¢

esl371 25608 0
ac97_codec 11880 0 [esl371)
soundcore 3652 4 [es1371]
gameport 1628 0 [esl1371)
3:la

IIpumep 10.6. [epe3anyck 3ByKOBO#H MOACUCTEMBI

3necy Medonnii cHauana oCTaHOBWJI, a MOTOM CHOBAa aKTHBU3WPOBA
3ByKOBYIO noacuctemy. OCTaHOBKa MpHUBeJia K BRITPY3Ke 3BYKOBBIX MOIYJIEH, a
MOBTOPHBIH 3aMyCK — K 3arpy3Ke, IMOJTHOCTBIO aHATOTHYHOM HCXONHOM. B aTOM
Medonnit ydennscs, CpaBHUB ¢ TIOMOLIBIO YTUINUTHI dif 3 mpu cnucka Mo-
Jynei: o1d (10 OCTaHOBKH 3BYKOBOM MOACHCTEMBI), new (IOcJie TOBTOPHOIO
3amycka) U nosound (MexXIy OCTAHOBKOH W MOBTOPHBIM 3amyckoM). Maiinibl
0ld ¥ new OAMHAKOBRI, a OT nosound 00a OTJIHYAIOTCH TEM, YTO CO BTOPOIi
CTPOKH MO MATYIO COAepXaT Ha3BaHUA TeX caMbIX MoayJel siapa (B TOM YUMCIe
gameport, OTBEYaLIHUH 3a IXKONCTUK).

Cxema «.d»

Hrtak, cyiiectByet cnocob eqMHOOOpa3HO U I'MOKO YITPaB/IsATh 3aMycKOM
¥ OCTAHOBKOW Kax#00i CUCTEMHOH C1YXOBI B OTAEJIBHOCTH (WIM BKIIOYEHHEM
¥ BHIKJIIOUEHHUEM 00HO20 CBOMCTBa cucTeMbl). OnHaKo 3ajaua LeJMKOM Opra-
HM30BaTb 3arpy3Ky CHCTEeMBbl, OT 3allycka init A0 MOJHOLUEHHOW paboTHI,

* B Hekortopeix ANCTpUOyTHBax Linux Takasd KOMaHIa MOXET Ha3blBaThcAd invoke-rc.d, a
KOMaHIa, aHaJIOrMyHas onMucaHHoOMy HUXe chkconfig ~ update-~rc.d.
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3THUM elle He ucuepnblBaercs. [lepBas U3 BO3HMKAIOLIMX 3aJa4 TaKoBa: 4Yallle
BCET0 HYXKHO 3arpyXaTb He 8ce U3 pa3MELUEHHbIX B /etc/rc.d/init.d cue-
HapHeB, NOTOMY YTO HEKOTOPbIE U3 YCTAHOBJEHHBIX B CUCTEME CIYXKO anMH-
HUCTPATOP PELUMJ HE MCIONb30BaTh. YAAIATH OTTYAA HE HCNONb3yeMble MPU
3aepy3ke CUEHapUH — 3HAUMT, JIMLLATh aAMUHUCTPATOpa BO3MOXHOCTH 3aryc-
KaTb 3TH CLEHAPUH 8PYUHYIO.

Co3znatensM paHHUX Bepciit UNIX npuuiia B rojioBy NpocTasi MbIC/b:
HanucaTb OJHH OOJbIIION ClieHApU MO UMEHHU /et c/Trc, B KOTOPbIH H 3aHO-
CHUTb TOJILKO HYXXHbIE IJISI 3alyCKa KOMaHAbl BUaa /etc/init .d/ cuenapmsi
start. MOXHO IaxXe 3aHECTH TyJa BCe HMEIOLLIMECS CTapTOBbIE CLEHAPHH, HO
CTPOKH, 3allycKalllue Te, 4TO He UCMONb3YIOTCS, 3aKOMMEHTHPOBATh. Takasi
(MOHOJIUTHAs) CXeMa MMeJia CYLIECTBEHHbIH HEed0CTaTOK: 100aBJAeHHEe U yia-
JIEeHUe CJIyXObI B CUCTEMY (HallpuMep, 106aBJIeHUE U yIaIeHUE IaKeTa, coaep-
XKalllero UCIoJiHsieMble daijbl CIyXObl) TpeOOBalo pelaKTUPOBAHMUSI 3TOTO
daiina. Ecau yyecTb, UTO nopsdox 3amycka ciayx0 BecbMa BaxXeH (HarpuMep,
0eCCMBICJIEHHO 3aNYCKATh CETEBbIE AEMOHbI 10 AKTUBU3ALMH CETEBLIX HACTPO-
€K), CTAHOBHUTCS SICHO, UTO agmomMamuyeckoe U3MEHEeHWe Takoro daia He Mo-
KeT rapaHTUPOBaTh HOPMAbHYIO 3arpy3Ky CUCTEMBbI, a 3HAYWT, HEAOTYCTHMO,

Ha nomoulb Npuiia TaKTUKA, U3BECTHas Kak «cxeMa .d». CyThb ee B clie-
nytoueM. IlycTb HEKOTOpBHIH Npolecc YNpaBaseTcs KOHMUTYpallHOHHBIM
daitoM, COIEPXKUMOE KOTOPOTO 3aBUCHT OT HAJIMUMS U aKTHBALMMU IPYrUX
clyk6 cucTeMbl (TAaKUM TMPOLECCOM MOXET ObITh N1€MOH LIEHTPAJM30BaHHOIM
XKYPHaJIM3alMH sy s1ogd, BeaylllMid XypHas BceX COObITHI CUCTEMDI, UITH ce-
TeBOW MeTaleMOH inetd, MPUHUMAIOLLUI CeTeBBIE 3alPpOChl U NPEeBpallalo-
HIMHA CeTEBOM NOTOK AAHHLIX B OOLIKHOBEHHbIM OCUMBOJILHBII BBOI-BbLIBO).
Toraa, yTo6bl U36eXaTh MOCTOSIHHOTO PEAAKTUPOBAHUSI KOHMUTYPALIMOHHOTO
¢aina, ero mnpesBpamarT B kKamaaoe (Hanpumep, BA0OaBOK K aitny
/etc/syslog.conf 3aBOOMTCS KaTajlor /etc/syslog.d). Kaxabii gaiin
B TAKOM KaTajlore COOTBETCTBYET HACTPOWUKE OOHOM CIYXKObI: NPpH A00aBIEHUH
ee B CUCTeMY (hailsl NosIBASETC, NPH yAaJeHUH — Ucde3aeT. OCTaeTCsl TOJNbKO
00yuUUTb TOT XK€ syslog 4YUTaTb HACTPOMKM He TOJbKO M3 OOHOTO
syslog.conf, HO M U3 Bcex ¢ailioB B syslog.d, U 3a1a4a pelleHa.

Ha cnyuvait sanyckaemvix cuyenapues cxema «.d» paclpoCTpaHsieTcs ¢
NBYMS1 AOTIOJIHEHHUSIMU. Bo-TepBbiX, Kak yxe ObUIO cKa3aHO, CTapTOBbie clie-
HapHWHU MOXHO 3anyckaTbh, 4 MOXHO M He 3amnyckatb. [10aToMy caM init.d Ha
poJIb «.d»-KaTajora He roauTcs. BrpouyeM, N1OCTATOYHO OpPraHU30BaTh elle
OIMH KaTaJIoT, CKaXeM, rc . d, ¥ co3AaTh TaM ccblaki (1151 HATJISIAHOCTH JTydine
CUMBOJIbHbBIE) HA T€ CLEHAPMHU M3 init .d, KOTOpbIE IJTAHUPYETCS 3aIyCcKaThb
NpU cTapTe cucTeMbl. OOLIMI CTAPTOBLIN CLIEeHAPHIA ¥ c KaK pa3 U OyaeT 3aHu-
MaThCsl 3allyCKOM CTapTOBbLIX ClIEHapHeB U3 rc . d.

Bo-BTOpbIX, HEOOXOAUMO 00ECIIEYUTh CTPOTUM TMOPSIIOK 3amycka 3THX
clieHapHeB. TeopeTHUECKH 3TO COBCEM IMPOCTO: OTCOPTHPOBATh HUX M0 andaBy-
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Ty, KaK 3To Aanaer Is, ¥ 3anyckatb noapsaa. [1pakTHuecKH ke Takoe TpeboBaHue
HAKJIAAbIBAET OrPaHHUYEHHUE HA MMS CChIIKM B « . d»-KaTajore, MO3TOMY MpU-
HATO, YTOOBI B Hauane IMEHU CTOSNO daysnauroe yucto. Toraa, 3anyckast nom-
Pl BCe CLEHAPHUU, OTCOPTUpOBaHHbIe MO aldaBUTy, rc OyIeT B MEPBYIO OYe-
pelb PYKOBOACTBOBATLCA 3THM HOMEPOM, a VX MOTOM — Ha3BaHWEM CIyXObl,
KOTOpOE MOC/Ie HETO CTOUT.

YposBHu BbinonHenns

B Linux cxema nauanvroll 3a2py3ku clierka CJIoXKHee, UeM 0ObIUHAs « . d».
CBs3aHO 3TO C TeM, UTO ONHY U Ty XX€ CUCTEMY B pa3HbIX Cily4yasx OblBaeT He-
06x0a1MMO 3arpyxaTh ¢ pa3HblM HabopoM ciyx6. Eciu, ckaxeM, UCnonb30Ba-
HHe CeTH HeXeJlaTebHO, ynobHee cka3aTh UTo-To Bpene «Cuctema! 3arpyxaii-
¢ 6e3 ceTu!», YeM BpYUHYIO YAalsIThb CTAPTOBbIE CLUEHAPUU BCEX MPEAMOIOXHU-
TeNTbHO CeTEBBIX CIyX0 M3 «.d»-kaTtanora. HeobxoannmocTs BeibOpa Takxke
BO3HMKAET, €CJIM KOMMbIOTEP UCTOIb3YETCs B KaUeCcTBe paboyeil CTaHLIMU C 3a-
NYCKOM Tpadryeckoi cpelnl ¥ BCETO C HEelO CBI3aHHOTO MJIM B KaueCTBE CTO-
€4HOTO cepBepa, YNpaB/siTbh KOTOPbIM JIy4yllle C CUCTEMHOW KOHCOJIH.

IToaToMy B Linux npeaycMOTpeHO HECKOJbKO BAPUAHTOB HAYalbHOM 3a-
TPY3KH, Ha3bIBAEMbIX YPOBHSMH BbINOJIHEHH (run levels). YpOBHU BbINMONHEHUS
HyMepytoTes ¢ 0 10 9:

¢ VYpoBeHb 1 COOTBETCTBYET OJHOMNO,/Ib30BATEIbLCKOMY PeXKHUMY 3arpy3Ku CH-
cteMbl. TIpy 3arpy3ke Ha ypoBeHb 1 He 3alyCKaeTCs HUKAKUX CIyXO, u
JlaxKe CUCTeMHas KOHCOJIb, KaK MpaBUJIo, ObIBaeT AOCTYIHA TOJIbLKO OHA,
TaK YTO B CUCTEME MOXET paboTaTh He H60Jiee 0HOTO MoJib3oBaTess. B on-
HOTOJIb30BaTEAbCKOM PEXUME U3pelka paboTaeT atMUHUCTPATOp — UC-
MpaB/isAeT HEMOJAAKU CUCTEMbI, UBMEHSIET KJIIOUeBbI€ HACTPOHUKU, 0OCTY~
XKUBAET (paiIoBblE CUCTEMBI. »

® VpoBeHb 2 COOTBETCTBYET MHOTONOJb30BATENLCKOMY PEXHMY 3arpy3ku
CUCTEMbI C OMKAKOUYeHHOU cemblo. B 3TOM peXyMe He 3anmyCKaroTCsl HUKa-
KUe ceTeBble CNYXObl, YTO, C ONHOW CTOPOHBI, COOTBETCTBYET CTPOTUM
TpeboBaHUSAM 6€30MaCHOCTH, a C APYTroi CTOPOHBI, MO3BOJISIET 3aMyCKaTb
CAyXKObl U HACTpauBaTh CEThb BPYUHYIO.

* VYpOBeHb 3 COOTBETCTBYET MHOTOMOIb30BATE/IbCKOMY CETEBOMY PEXKUMY 3a-~
rpy3ku cucteMmbl. CeTb Mpu 3arpy3ke Ha 3TOT YpOBEHb HACTPOEHA, U BCE
HeoOX0aAUMbIe CeTeBbIe CYXObI 3anylieHbl. Ha 3TOM ypoBHe 0ObIYHO pa-
00TalOT KOMIbIOTEPbI-CEPBEPHI.

® YpOBeHb 5 COOTBETCTBYET MHOFONOJ/Ib30BATEILCKOMY rpadHyecKoMy pexu-
MY 3arpy3ky cucteMbl. Ha 3ToM ypoBHe 0ObIYHO (PYHKLIMOHUPYIOT pabo-
yue CTaHUMHY, MpPenocTaBisis MoAb30BaTeaM BO3MOXHOCTb paboTaTh C
rpacduueckoit noacucteMoit X1 1. CeTb Ha 3TOM YPOBHE HACTpPOEHa, a BOT
CMUCOK 3aMnyUIEHHBIX CETEBbIX CYXXO MOXET ObITb MeHbILIE, TAK KaK pa-
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60ouasi CTaHLIMs HE BCErIa BbIMOJHSAET CEpPBEPHbIe DYHKLHMHM (XOTs1, He3yc-
JIOBHO, MOXET).

® VYpoBHU O M 6 — crieLranbHble. OHH COOTBETCTBYIOT OCTAHOBY Y Mepe3a-
rpyske cucteMbl. B cyliHOCTH, 3TO yno6HbIe yNpoLIeH s Lisl NeHCTBHA,
00paTHbIX 3arpy3Ke Ha ypoBeHb: Bce CayXObl OCTaHaBAMBAIOTCS, IUCKH
pa3sMOHTHUPYIOTCs1. B ciiydae ocTaHOBa naxe 3J€KTPONUTaHHUE MOXHO OT-

KJ1o4aTh POrpaMMHO, €CJIM anrnapaTypa No3BOJISIET, a B cilydae repesa-

I'PY3KH CHUCTeMa MIET Ha MIOBTOPHYIO 3arpy3KYy.

OcTanbHble YpOBHM HMKAK CellMalbHO B Linux He onmMcaHbl, OIHAKO aji-
MHUHHCTPATOP MOXET UCI0Jb30BaTh U UX, OMpeesia ocobblii npoguab pado-
Thl CUCcTeMBI. [lepexon ¢ YPOBHSI Ha YPOBEHb BhIMOJIHAETCS O4€Hb MPOCTO: M0
KOMaHIe init momep_ yposHs. Ha KaKoii ypoBeHb 3arpyxaTbcsi IpH cTapTe
CUCTEMBbI, HaNKUCaHO B inittab (B Mnoje neACTBUS JOJXHO ObITb HANIMCAHO
«initdefault», a B nojie ypoBHM — TONBKO oAHA LMdpa). Y3HATb TeKYLUHI ypo-
BeHb BbINOJHEHHSI MOXHO C MOMOLUbIO KOMaHabl runlevel:

[root@localhost rootl# grep initdefault /etc/inittab
id:3:initdefault:
[root@localhost root]# runlevel

N 3
ITpumep 10.7. 3amaHre ¥ TPOCMOTP YPOBHSI BbIOTHEHUS

YPOBEHD BbINOJAHEHHS
CoxpaHeHHbIH poduab 3arpy3ku cuctembl. B Linux peanu3soBaH
BBHIMOJIHEHHEM BCeX ClLeHapMeB OCTAHOBKM M 3amycka clyx0 u3
noJkaranora rc.ypoBeHbd Katajora /etc WiM /etc/rc.d

CxeMa «.d» JIeTKO Y4YUTbIBa€T YpPOBHM BBbINOJHEHHMS. B Kartanore
/etc/rc.d* 3aBOAUTCS HECKONBKO « . d»-M0IKATAIOTOB, COOTBETCTBYIOLLMX
KaXIOMY YPOBHIO BBIMOJHEHMSA: /etc/rc.d/ rcypoBeds . d. UMeHHOo oTTy-
Jla MX 3aMyCKaeT CTapTOBbIN CLE€HApUH /etc/rc.d/rc:

[root@localhost root]# 1ls -F /etc/rc.d

init.d/ rc.powerfall* rc0.d4/ rc2.d4/ rcd4.d/ rc6.d4/

rc* rc.sysinit* rel.d/ re3.d/ rc5.4/ scripts/

[root@localhost root]# ls /etc/rc2.d

Kl0power K75netfs Sl5random S31lklogd S37gpm 854sshd
K4drawdevices K95kudzu S30sound 832hotplug S40crond S98splash
K50xinetd Sl0network S30syslogd S35keytable Sd4lanacron S9%99loccal
[root@localhost root]# 1s -1 /etc/rc2.d4/ K75netfs

* B HeKOTOpbIX IUCTPUOYTUBax — B KaTajlore /etc/ .
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lrwxrwxrwx 1 root root 15 Nov 9 01:16 /etc/rc2.d/K75netfs ->

../init.d/netfs

[Ipumep 10.8. ConepxumMoe KaTanoros /etc/rc.d 4
/etc/rc.d/rc2.d

IMepexold ¢ ypoBHS Ha ypOBEHb LOJXEH COIMPOBOXAATHCSI HE TOJILKO 3any-
ckoM, HO U ocmaroskoll C1yX6. DTo KacaeTcsl He TOJIbKO ypoBHei 0 U 6, HO 1
JiodbIX apyrux. HanpuMep, npu nepexo/ie ¢ ypoBHS 3 Ha YPOBEHb 2 HEOOXO-
IMMO OCTaHOBMTb BCe CeTeBbIe CyX0bl. [ToaTOMY cxeMa « . d» Oblia paclumpe-
Ha: CHayaja ¢ MapaMeTpoOM «Stop» 3amycKaloTCsl CLieHapMM, MMEHa KOTOpbIX
HaunHaloTcs Ha «K» (Kill), a 3aTeMm, ¢ mapamMeTpoMm «start» — Te, UMEHa KOTO-
DHIX HAUMHAKOTCS Ha «S» (Start). B npyBeneHHOM NpUMepe IPH Nepexole Ha
YPOBEHb 2 OCTaHABIIMBAETCS] HECKOJIBKO CIYX0, B TOM UMC/IE CETEBOM MeTale-
MOH (K50xinetd) ¥ MOHTUPOBAaHHWE MO CETH YAa€HHbIX (PaiIOBbIX CUCTEM
(K75net fs). EC14 npu nepexone ¢ ypOBHS Ha ypOBEHb HEKOM CyX0e He Tpe-
byeTcsl MEHATb CBOEIO COCTOSIHMSA, CLIEHAPHI He 3anmycKaeTcsl BoBce. Tak, mpH
fnepexole C YPOBHS 3 Ha YPOBEHb 2 CETEBbIE HACMPOUKU OCTAIOTCSl aKTUBHBIMH,
[103TOMY COOTBETCTBYIOLUIMI CLeHapuil (S10network), CKopee BCero, 3amy-
eH He Oyner.

Jlosniroe BpeMsi CUMTaIOCh, UTO ONpelesieHHe MOpsaKa 3arpy3Ku — 1elo
CUCTEMHOI0 aAMMHHUCTPATOPa, NMO3TOMY pPacCTaB/siTb CUMBOJIbHBIE CCHUIKHU B
KaTajiorax r ¢ * . d NpuXOaUI0Ch BpyuHy10. ONHAaKO OOHO M3 APYroro He cieny-
€T: MOXHO NpPEeLyCMOTPETh U Bosiee NMPOCTON Crocob HaroJHEHUs 3TUX KaTa-
JoroB ccbuikaMy. OIUH U3 cnocobOB TaKOi: MOCTABUThb B CTapTOBbIM ClLEHa-
P KOMMEHTapui 0coboro BuiIa, B KOTOPOM ONHUCaTb, HA KAaKUX YPOBHSIX
cnyx0a 10okHa ObITh aKTUBU3MPOBaHa, U KaKOW 10 NOPSAKY AOJIXKHA ObITh 3a-
nylieHa ¥ OCTAHOBJICHA:

{root@localhost rootl# grep chkconfig /etc/init.d/netfs

# chkconfig: 345 25 75

{root@localhost rootl# chkconfig --list netfs

netfs O:off 1l:0ff 2:0ff 3:on 4:on 5:on 6:0ff
{root@localhost rootl# ls /etc/rc.d/rc*.d/*netfs
/etc/rc.d/rc0.d4/K75netfs /etc/rc.d/rc3.d/S25netfs
/etc/rc.d/rc6.d/K75netfs

/etc/rc.d/rcl.d/K75netfs /etc/rc.d/rcd.d/S25netfs
/etc/rc.d/rc2.d/K75netfs /etc/rc.d/rc5.d4/825netfs

ITpumep 10.9. YnipaBjeHHe NOPSIKOM BbINIOJTHEHUS CTapTOBLIX CLIEHAPUEB
3necp Medonuii ucnoab3oBat YTWIMTY chkconfig, KOTopasi ULUET B
CTapTOBOM CLIEHAapHMU KOMMEHTapuii BUna chkconfig: ypoBHKM BKJI BEKII,
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M CAMOCTOSATEJIbHO NMPOCTABJIAET CChLJIKH B COOTBETCTBUM C 3TUMH MOJSAMU: BO
BCEX KaTanorax, YIOMSIHYTHIX B ypOBHIX COOTBETCTBYIOLIUI net fs cileHa-
pPHIA UMeeT BUA SBr/metfs, a BO Bcex OCTANbHbIX — KBaikymet £5. JTa Xe
YTHJINTA MO3BOJISIET 100aBJIATh U YAANITh CJIyX0Y Ha KaXXI0M YPOBHE B OTIe/ b~
HOCTH WJIM 3allpelliaTh €€ BOBCE.

3arpyska TMNU4HOMW CUCTEMbI HA YPOBEHb BbINOAHEHUA 5
UTak, 4TO Xe NPOMUCXOIMT MOoce 3anycka init?

[root@localhost rootl# grep rc /etc/inittab
si::sysinit:/etc/rc.d/rc.sysinit
10:0:wait:/etc/rc.d/rc 0

11:
12:

iwait:/etc/rc.d/rc

iwait:/etc/rc.d/rc

14:
15:

:iwait:/etc/rc.d/rc

[€ T S PR R

1

2
13:3:wait:/etc/rc.d/zc

4

5

swait:/etc/rc.d/rc
16:6:wait:/etc/rc.d/rc 6
[root@localhost rootl# grep initdefault /etc/inittab

id:5:initdefault:
ITpumep 10.10. CtapToBble ClieHapUM B /etc/inittab

MeTon «sysinit» B inittab 03HayaeT, YTO NpoLecc 3aMyckaeTcs Bo Bpe-
MsI HayaJbHOW 3arpy3KM CUCTEMBI, do Mepexoaa Ha KaKoOH-HUOynb YPOBEHb
BbinosiHEHUsA.  CaenoBaTesibHO,  MepBbIM  3anyckKaeTcs  CleHapui
/etc/rc.d/rc.sysinit. OH HacTpauBaeT annaparypy JMCKOBBIX MacCH-
BOB, NIPOBEPsACT U MOHTHPYET AUCKOBbIE (haitIOBLIE CUCTEMbI, HHULIMATIU3UDY-
eT 00J1acTb MOJKAauKH, MEXCETEBOM IKpaH — CJIOBOM, AefaeT Bce, 6e3 yero
JanbHeMlIas MoJHOUEHHAs 3arpy3kKa cMcTeMbl HeBO3MOXHa. anee u3 ctpou-
KH C «initdefault» init y3HAET, YTO YPOBEHb BbIMOJIHEHHUS MO YMOJIYAHHIO —
NSATbIA (MHOTONOABL30BaTENLCKUI TpadUUECKHMiA), U BLIMOJHSIET BCE CTPOKH U3
inittab, B MOJe ypoBHM KOTOPBIX €CThb 5. B YacTHOCTH, 3aMycKaeTcs cueHa-
puii rc ¢ mapaMeTpoM 5 (15:5:wait:/etc/rc.d/rc 5), KOTOPbIi W Bb-
MOJIHAET HeoOXOoNMMBbIE NEUCTBUS U3 «.d»-KaTajlora /etc/rc.d/rch5.d.
MeToa 3anycka rc — «wait», Tak YTO init XXOET, MoxKa He BbIMOJHATCS Bce
CTapTOBbIE CLUEHAPUM, a IOTOM MPOAOJIXAET pa3bop inittab:

[root@localhost rootl# 1ls /etc/rc.d/rc5.d/
Kl0acpid S10network S30syslogd S37gpm S50xinetd
K20nfs Sl3portmap S3lklogd S40crond S54s8shd
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K65apmd Sl5random S32hotplug S4lanacron S56rawdevices
K86nfslock S25netfs S35keytable S44xfs S64power
S05kudzu S30sound S36update_wms S45dm S98splash

IIpumep 10.11. [Ipodunb cucTeMbl Ha YPOBHE BLIMOJHEHHUS 5

Medonuit 3amMeTH1, yTo cueHapuil K20nfs (¢ mapaMeTpoM «stop») He
BHIMOJHUJICS: COOTBETCTBYIOLETO COOOIUEHUSI HA CUCTEMHON KOHCOJIM HE MOo-
aBuAochb. bernblit mpocMoTp /etc/rc.d/init.d/nfs nokasaj, YTO 3TOT
ClieHapU# TpeaHa3HaueH JJIs 3alyCcKa U OCTaHOBKH cepaepa ceTeBoil (paiinosoii
cucteMbl (NFS). CepBep HCoJb3yeTcs Ha YpOBHE 3, a Ha YPOBHE 5 — HET, MO-
3TOMY IIPH nepexode ¢ 3 Ha 5 €T0 cllelyeT ocTaHaRIUBaTh. [10CKOJIbKY BO BpeMsi
HayajbHOM 3arpy3Ku OCTaHABJIMBAaTb HEUETO, CLIEHAPUHA HE BbIMOJHHJICS.

M3 cnyxk6, 3amyckaeMblX MMEHHO Ha MATOM YPOBHE, MpHMevareicH
LIpUGHTOBLIH cepBep, Mold HoMepoM 4 4 (the X font server, xfs) — nporpaMma,
y KOTOpOii rpacduueckast moacucTeMa nojiydyaeT WpUPTH (HepeldKo MO CETH;
TOrda TaKOii CepBEP MOXKET ObITh OAMH Ha HECKOJIbKO paboyuX CTaHLIMi), U 3K~
pannbiit aucmeryep*, nmola HoMepoM 45 (the X display manager, xdm) - mipo-
rpamMMa, perucTpyupyloilas nojb3oBaTeis Ha MaHep login, ¢ TOH pa3HULEH,
YTO perMCTpalMs Y 3anycK rpaddMyecKuX MPUIOXKEHUH MOTYT IIPOMCXOAUTD MO
CeTH C yIaJIeHHOro KoMIbloTepa. TyT pa3peliuiach elille OHa 3arajika: BMECTO
00BIYHOH BUPTYaJIbHOM KOHCOJIM U 1ogin, Medoauii Hepenko Haboxan OK-
HO rpahryecKoii MoACHCTEMBI ¢ Haanuchlo «Login:» U «Password:», a koe-rae
1axe «JloruH:», «[Taponb» u nopTper camoro nonb3oBartes! Oka3sbiBaeTcs,
3T0 ObUIH pa3iMyHbie Bepcuu xdm. [Jabbl He 3a6uBaTh ce6e rojloBy pa3po3HeH-
HBIMM CBEAeHHUSIMU, Medoauii peltn 10 nopsl (10 JeKUUH 15) He UCTI0b30-
BaThb rpadMyecKylo cpelly ¥ HaxXan Ctr L+Alt+F1, MEepeKIIOUUBLIUCH B TEKC-
TOBYIO KOHCOJIb.

TexkcToBasgs KOHCONb Ha NSATOM YPOBHE HOCTYIHA: 3alucd BMIA
1:2345:respawn: /sbin/mingetty ttyl oObYHO BKIIOYAIOT 5 B IoJe
YDPOBHIA.

OcTaHOB cucremsl

Kak yxe ropopunocs, onepauus, obpaTHast 3arpy3ke CHCTEMbI — OCTAHOB
~ YCTpoeHa B Linux Kak crenuasibHblii yPOBeHb BbINOJHEHHA: 0 — eC/ii TpeOy-
€TCSl BLIKJIIOUUTb CUCTEMY, U 6 — €CJIU TpebyeTcs nepesarpy3ka. COOTBETCTBY-
1oiMe Katanoru rc.d U rcé . d 6yayT coCTOSATh MOYTHU CIUIOLUbL M3 CChUIOK
BUIA K*, HO KaK MMUHUMYM OIMH cUueHapui, killall, 6yneT 3anyiueH C na-
paMeTpoM «start». DTOT CLUEHapUi OCTAHOBHUT BCE MPOLIECCHI, KOTOPbiE HE Obl-
JIM OCTaHOBJIeHbI K-cUueHapusaMH: porpaMMBI [10J1b30BaTesieit, AeMOHBI, 3aITy-
LIeHHbIE AIMUHUCTPATOPOM BPYUHYIO, U T. II.

* He nyrartb c AMCNETYEPOM OKOH, ONMCAHHBIM B JIeKLMH 15.
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Heuero v roBopUTh, UTO omkaioueHue 31EKTPONIUTAHUSA B pa3rap paboThl
CHCTEMBI — Omepallisa OYeHb PUCKOBaHHasl. /laxxe B camMOM yJauyHOM cjiyyae
NpU MOBTOPHOM 3arpy3ke rc.sysinit YBUIWT, YyTo (aiaoBble CUCTEMBI HE
ObUIM pasMOHMUpPOBAHLI, U CTAaHET MPOBEPSTb MX LIEJOCTHOCTL. B He camom
yIa4YHOM cJjiyyae 3Ta LEJIOCTHOCTh OYAeT HapylleHa: HEKOTOPbIE OTKPLIThIE Ha
3aMuCh U He 3aKpbIThbie (halibl OKaXyTcsi B CTPAHHOM, HEJOMMCAHHOM COCTO-
SIHAM, TIOSIBATCS MHIEKCHbBIE JECKPHIITOPDI, HE CBSI3aHHbIE HU C KAKWUM KaTa-
JioroM U T. 1. Kak npaBuiio, Takue OLIMOKU UCTIPABISIOTCS IPOrpaMMOi BoC-
cTaHOBJeHUs aioBbIX cUcTeM fsck: ¢ OAHON CTOPOHBI, 32 CUET JAOTMOJIHU-
TEJIbHBIX CBOWCTB (bailloBOH CUcTeMbl (XKypHasiU3ailvs, CBOASILLAS BEpOST-
HOCTb MOPYU K MUHUMYMY, JIOTUYECKH YNIOPAAOYEHHAA 3AMUCh U T. I1.), C ApY-
rOil — 3a CYET HEKOTOPLIX MPEANOJIOXKEHUH, KOTOpPbIE NeJaeT caMa YTUIMTA
fsck. OaHako HagesiTbCsl Ha Hee HEJIb3d: O4eHb PeaKo, HO ObIBAIOT Hepaspe-
LIMMble MTPOTUBOPEYHS B JIMLUEHHOW HeNbHOCTH (aityioBoii cCUCTeMe, U TOrda
fsck obpaulaeTcsa 3a MOMOLIbIO K AIMUHUCTPATODY, TpeOysa NOATBEPKIACHHUS
OEUCTBUII (HanpuMep, 1S yAajieHUs] UCIIOPUYEHHOro hailna, KOTopbld mouro
paHblle Obl1), WIX BHIMOJIHSASA 3TH PUCKOBaHHbIE NEHCTBUSI aBTOMaTH4YeCKH. B
MEPBOM CJIyYyae BCE BpeMsl B3aUMOICHCTBUS ¢ aIMUHUCTPATOPOM CUCTeMa Oy-
OeT paboTaThb B OAHONOAb30BATEJbLCKOM peXMMe, [pUYEM AIMUHHUCTPATOpy
NpeaACTOUT pa3bupaThcs C TEM, YTO MOJYYUIIOCH; 2 BO BTOPOM €CTh HELIYTOY-
Hasi BEpOSITHOCTb TOT0, UTO CUCTEMA UCTIOPTUTCS, @ 3AMEUEHO 3TO OYIET CIMIL-
KOM MO3IHO.

OcCTaHOB CUCTEMBI MOXET 3aHUMAThb 60abuie BDEMEHHU, YEM 3arpy3ka: Ha-
MPUMED, MPOLECCH], BLIMOJHAIOLUINE CHCTEMHBbIH BBI30B (CKaXEM, YTEHUS C
JMCKETbl), HE 3aBEpLUAIOTCS MO CUrHany TERM ¢pa3y, a MOJYYUB €ro, MOTyT He-
KOTOpoe BpeMsi 3aHMMaThbcs 00paboTkoit (donuckwiBaHueM B daitn U 1. 11.). Oc-
TaHOBKA CJ1YXK0bl, 0COGEHHO CETEBOM, TOXE MOXET JUTMTLCA JOJITO: HalIpUMED,
Koraa TpebyeTcsi COOOLIMTL O 3aKPbITUMU CePBUCA KaXOOMY KIMEHTY. OnHaKo
TOJIBKO B 3TOM CJIy4ae MOXHO ObITb YBEPEHHbBIM, UYTO BCE IMPOLIECCH] 3aBEPLIU-
JIMICh HOPMAJILHO, M 4TO MOCJIE Mepe3arpy3ku OHU NMPOAOIXaT HOPMAJILHO pa-
6otats.

B 3kcTpeHHBIX ciydyasix (HampuMep, Koraa npu cboe 3JeKTPONMUTaHUs
IeMOH, ofcayXHBalolMil ycTpoHUCcTBO HecrepeboHHOIo cHabXeHHs1, coob1ua-
€T, YTO pecypchbl Ha Mcxole) Ge3omacHee BCe-TaKU O6bicmpo MOOCTaHABJIWBATD
TIPOLIECChI, YEM AOXHUAATLCH OTKIIIOUEHUS TUTaHUS Ha paboTaloLIeH CUCTEME.
L1 3TOro MOXHO MociaTh BceM MpoiieccaM cHayalta TERM, a KOPOTKOe Bpe-
Ms cycTs — KILL. /s o6paboTKU TaKUX CUTYauMil B inittalb ecTb METOIBI,
HauMHaloLlMecs CO cJIoBa «power», a B /etc/rc.d — cieuMalbHbIA clLeHa-
pUil rc.powerfail. Ha caMmblii KpallHHi ciyyail CylIeCTBYIOT KOMaHIbl
halt U reboot ¢ KIIOYOM - f, OIHAKO HUX ITOYTU MTHOBEHHOE AE€ICTBUE NpaK-
TUYECKM IKBUBAJICHTHO BHE3aMMHOMY OTKJIOYEHUIO NIUTAHUS, U UCTIOJIBL30BATh
UX He peKOMEeHAYeTCs.
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s ocTaHOBa MM Tepe3arpy3kKH CUCTEMbl MOXHO BBIMOJHSATH KOMaHIbl
init 0 M init 6. OHHU BIOJIHE CIPABATCSA C OMOBELIEHHEM H OCTAHOBKOM
AKTUBHBIX nPOZPamMm, YTO 3aiMeT MUHYTY-IBE. A BOT C noab3oeamennmu, pabo-
TAIOIIMMH B CHCTEME, Bee ciloxxHee. Kak NpaBuio, Ul 3aBepileHHs] paboThi
TpedyeTcs XOT Obl MUHYT MSITh, a JIyJLle — OeCATh. [103TOMY BeXJIMBbIE aIMM -
HUCTPATOPbI MOJb3YIOTCS YTHIMTON shutdown, KOTOpasi 3alycKaeTcsl 3a He-
CKOJIBKO MUHYT IO BPEMEHH TE€pe3arpy3ku, Kaxayl0 MUHYTY Mpeayrpexnas
NoAB30BaTe/Ie O IPSAYiEM COObLITUH, MOCJIE Yero yxe 3amyckaloT init:

[root@localhost root]# shutdown -r +3 "Sorry, we need to reboot"
Broadcast message from root (ttySO) (Sun Nov 28 14:05:41 2004):
Sorry, we need to reboot

The system is going DOWN to maintenance mode in 3 minutes!

Broadcast message from root (ttyS0) (Sun Nov 28 14:06:41 2004):
Sorry, we need to reboot

The system is going DOWN to maintenance mode in 2 minutes!

Broadcast message from root (ttyS0) (Sun Nov 28 14:07:41 2004):
Sorry, we need to reboot

The system is going DOWN to maintenance mode in 1 minute!

Broadcast message from root (ttyS0) (Sun Nov 28 14:08:41 2004):
Sorry, we need to reboot
The system is going down to maintenance mode NOW!

INIT: Switching to runlevel: 6

Ipumep 10.12. Mcnonb3zoBaHue shutdown

OcraeTcst 3aMeTHTh, YTO ¥ shutdown ecTb 00s13aTe/IbHBII NTapaMeTp —
BpeMs HayaJla OCTaHOBA (B NMPUMepPE OH paBeH “+3 ", TO €CTh «Yepe3 TPU MH-
HYTBI»), U Heobs3aTeJpHBIH — “ -1 ” (reboot, nepesarpyska) win “-h” (halt,
ocTaHOB). be3 Heobs13aTe/IbHBIX NapaMETPOB BBIIOJHSETCS Nepexold Ha Iep-
Bblli YPOBEHb BBIMOJIHEHMSI, TPUYEM 3aMYCKAETCS CTAPTOBbIH KOMAHIHbIA UH-
TepNpeTaTop CYNEPNOib30BaTENIsl, a MOCJIe ero 3aBepLIeHUs] CHCTEMAa BHOBb I1€-
PEXORAMUT Ha YPOBEHb BBIMOJHEHUS IO YMOIYaHUIO (MCITONIB3YeTCs1, HAIIpUMep,
s TpodUNakKTHYECKUX NeiCTBUHA B cucTeMe). Haxate Ctri+Alt+Del WIH
KHOMKHM BBIKJIIOUEHMS MMUTAaHUS (B CUCTEMAX, Ilie 3Ta KHOMKA HUYEro HE Bbl-
K/IOYAET, a JIMLUb NTOCHLIAET COOTBETCTBYIOLLMI annapaTHbIA CUTHAJI) NPUBO-
IMT K 3aIIyCKY UMEHHO shutdown -r WIM shutdown -h.
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JNekuua 11. PabGoTta c BHELWWHUMM yCTPOUCTBaAMM

IMocnenussi M3 NeKuHH, nocesimeHHbIX (aiIoBLIM cHCTEMaM U cnocobaM
paboTbl ¢ HUMH. B JleKuMH paccKa3aHo O NPEACTABJICHHH BHELIHMX YCTPOHCTB B
Linux, ¢opmaTe pa3bueHHs XKeCTKOro JMCKA HA pasjelibl M JIOCTYNE K HHM, KO-
maHaax mount 1 umount. OnMchIBAETCA HECKOJIBKO THNOB ()AHJIOBBIX CHCTEM, B
TOM 4YHCJIe BAPTYATbHBIX, H npouexypa nposepku fsck.

Kmouesble ciiopa: fifo, atpuoyT (aiina, BUpTyanbHas NaMsiTh, BUPTyaibHas
dailioBasl CUCTeMa, IECKPHUIITOP, AOMOJIHUTENBHBIN pa3nes, XypHaaupye-
Masi ailioBasi cucTeMa, XKypHall obpallleHHi, UMEHOBaHHbBII KaHasl, WH-
JIEKCHBbIA JeCKPUITOpP, KaHaj, Kell, KeUMpOBaHUE, KOHBelep, KOpHEeBas
daiinoBasl cucteMa, MIAAIINM HOMEpP YCTPOMCTBA, MOAY/1b, MOAY/b S1PA,
HEUMMEHOBaHHbII KaHaJjl, 061acTh JaHHbIX, 0071aCTh NOAKAYKH, 0Opa3 ycT-
pOMCTBA, OOHOIOAB30BATENbCKUIA PEXUM, OKPYXEHHE, OCHOBHOM paszel,
nepenosHeHUe aiioBoil cUCTeMbl, MOIMEHa WIeHTHUdUKaTopa, IOpT,
Npea3arpy3yuk, NyTb, pasnes AWCKAa, pacllIMPeHHbIH pasaen, cCUCTeMHas
00J1acTh, CUCTEMHBII BbI30B, COKET, CTAPTOBbLIA BUPTYalbHbIH AUCK, CTap-
LIMA HOMep YCTpOWCTBa, Tabauila pa3nenoB, yoajleHHas (aitioBass cucTe-
Ma, YCTPOWCTBA IPSIMOFO AOCTYIA, YCTPOUCTBO NOCAEA0BATEIbHOTO AOCTY-
na, (pain-abipka, pailioBasi cucteMa, GUIBTP, IMYJIATOP TEPMUHANA, SApPO.

NpeacraBneHune yCTPOMUCTBa B cUcTemMe

B nexuunu 10 roBOpUIOCH O TOM, YTO arnaparHblii Mpoguib KOMMNbloTepa
onpeldesisieTCs AAPOM Ha paHHUX 3Tarnax 3arpy3Ku CHMCTEMBbl MJIM B TpoLecce
MOAKJIIOYEHHUSI MOAYJISl. DTO HE O3HAYAET, YTO YCTPOMCTBO, HE pacro3HaHHOE
SIIPOM, 3al€HCTBOBaThL HEBO3MOXHO. EC/IM HEU3BECTHBIM SIpY YCTPOMUCTBOM
MOKHO YNPaBJISITh MO KAKOMY-HUOYIb CTAHIAPTHOMY MTPOTOKOJY, BIIOJIHE BO3-
MOXHO, YTO cpenu nakeToB Linux Haiinercst yTuiuta uiu cinyx6a, cnocodHas
C 3THM YyCTpoiicTBOM paboTath. HanpuMep, nporpamMma 3anucy Ha Ja3epHblid
IUCK cdrecord 3HaeT BEJIMKOE MHOXECTBO pa3HOOOpa3HbIX YCTPOMCTB, OTBE-
yatoiumx craHnapty SCSI, B To BpeMs Kak siIpo, KaK NpaBUJIO, TOJIBKO NO3BO-
JsieT paboTaTh ¢ TAKMM YCTPOMUCTBOM KakK ¢ OOBIYHbBIM Jla3epHbIM NTPUBOAOM (Ha
YTE€HME) U NepenasaTb eMy padninyHble SCSI-KoMaHbl,

K coxaneHu1o, mHorna o6paTtHoe HEBEPHO: €CJIM NPOU3BOIUTEN b CO3AET
HOBOE€ YCTPOMCTBO, YNPaB/ISTh KOTOPbIM HY>XXHO NMO-HOBOMY, a pacro3HaeTcs
OHO KaK OJHO M3 CTaphiX, OIIMOKH Hen30exKHbl. MHOTHE CTaHAAPThbl BHEUTHMX
YCTPOMCTB NpeaycMaTpUBaiOT CTPOryio UACHTU(MUKALIMIO MOIEIN, ONHAKO XO-
pOULIErO Majlo U TYT: HE3HAYUTEIbHO U3MEHUB CXEMOTEXHHUKY, NTPOU3BOIUTESb
MEHsIeT U UAEHTU(DUKATOP, U YCTPOMCTBO TepecTaeT pacno3HaBaThCsl 10 TeX
Nop, NokKa aBTOp COOTBETCTBYIOLLErO MOAyJisi Linux He 3aMeTHT 3TOro U He 10-
6aBUT HOBbIM UIEHTU(PUKATOP B CIIUCOK TMOIIEPXXKHBAEMBIX.
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BonbIIMHCTBY pacno3HAHHBIX YCTPOMCTB, €CJIK OHU AOJXHbBI MOLIEPXKH -
BaTh OMEPALIMU UTEHMSI/3ATTUCH WU XOTSA OBl ynpasaenus (ioctl (), ONMCaH-
Hblif HMXKe), COOTBETCTBYET (Paili-AbIpKa B KaTanore /dev WA OMHOM M3 €ro
noaxarajaoroB. B 3aBUCUMOCTH OT TOTO, BEIOpaHa JIM B CUCTEME CHAMU4eCKas
WU duHamuyeckas CXeMa UMEHOBaHUS YCTPOMCTB, dailioB-AbIPOK B /dev MO-
XeT ObITb U OUYEHb MHOTO, U OTHOCUTENbHO Majo. [lpu cratMueckoii cxeme
UMEHOBaHMS TO, UTO SIAPO PACIMO3HAIO BHENIHEE YCTPOMCTBO, HUKAK HE COOT-
HOCUTCS € TEM, UTO B /dev UMEETCSI ISl 3TOTO YCTpolcTBa dailn-nbipkKa:

[root@localhost rootl# cat /dev/sdgld

cat: /dev/sdgld: No such device or address
IIpumep 11.1. ObpaiilieHHE K HECYILLIECTBYIOLIEMY YCTPOICTBY

3necy Medonuil monbiTanicss MNpoYUTaTh YTO-T1MOO M3 YCTPOHCTBa
/dev/sdgl4, YTO COOTBETCTBYET UYeThipHAALAaTOMY pa3aeay SCSI-nucka non
HomepoM 7. Takoro 1McKa B 3TOM MalIMHe, KOHEUHO, HET, a QaiJ-1bIipKa 1L
Hero 3aBelleH Ha BCAKHWI ciyyaii: BApyr MosgBUTCA? [10CKONbKY MOSBUTBCS MO-
XeT A0boe U3 MoNIePXMBaeMbIX Linux ycTpoHcTB, TakuX QaiioB «Ha BCIKHIA
clyyaii» B cuCTeMe ObIBaeT M AecaThb ThICSAY, U ABanuarth. Main-abipka He 3a-
HUMAET MECTA Ha IUCKe, OMHAKO UCTI0b3yeT HHAEKCHBLi 1eCKPHITOP, MO3TOMY
B KOpPHEBOH (haiIOBOI cUCTEME, HE3aBUCKMO OT €€ 00beMa, N0JXKEH ObITh U3-
PAOHBIN 3a11ac MHACKCHBIX JECKPHUIITOPOB.

llpy mMHaAMHYeCKOl cxeMe WMMEHOBAHMsI NMPHUMEHSIETCA CIellMaTbHast
BHpPTYaNbHAA (ailIoBas cHCTeMa, KOTopasi IMOO MOMHOCTHIO MOAMEHSIET KaTa-
nor /dev, AMbO pacnoJiaraeTcs B IPYroM KaTanore (HarnpuMep, /sys), UMEKO-
[ieM HEMOXOXYIO Ha / dev UepapXUuecKylo CTPYKTYPY; B 3TOM ciiyvyae ¢aiibli-
IbIPKW B /dev 3aBOIMT cnelralbHas cayxo6a. DToT crocod ropasno ynobHee
M JUIS1 Y€JI0BEKA, KOTOPbIN 3anyCTWI KOMaHIy 1s /dev, U JUISI KOMIIbIOTEpa (B
cyyae TOAKJIIOUEHUSI BHEIIHUX YCTPOWCTB, HANPUMEP, CBEMHBIX XECTKMX
IUCKOB, «Ha JieTy»). OnHako OH TpebyeT cob1i01aTb JONOJHHUTENBbHYIO JIOTHKY
«[IPUBSI3KW» HAWAEHHOTO YCTPONCTBA K MMEHHW, MHOTAA BeCbMa 3allyTaHHYIO
13-3a TOM XK€ HeUETKON HaCHTU(DUKAUMWHU. [10CKOAbKY MPOUCXOAUTD ITO AOTXK-
HO B CaMbIif OTBETCTBEHHBIA MOMEHT, TPH 3arpy3Ke CUCTEMbl, IMHAMUYECKYIO
CXeMY UMEHOBAHHU S UCTIOAb3YIOT C OCTOPOXHOCTBIO.

BUPTYaJibHas QaitioBas cucrema

MexaHU3M OTOOpaXeHUST B BUIE (DAMTOBONH CUCTEMBI JIOObIX He-
papXu4yecKM OPraHU30BAHHBIX AAaHHbIX. CYyLLECTBEHHO yrpoiuaeTr
JOCTYI K TAKMM JaHHBIM, TaK KaK MO3BOJISET IPUMEHSATb OObIYHbIE
oriepaliii BBOIA-BbIBOAA: OTKPBITHE U 3aKpbiTHE daiina, YTeHUe U
3aMuch U T. M.
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Kypc OnepaunoHHas cuctema Linux

daiinei-abipku U gpyrue Tunst aiinos

Koe-Kakue unem IMHaMHU4YeCKOr0 UMEHOBAHH Sl YCTPOUCTB IIPUCYTCTBYIOT
U B CTaTHUECKOM cxeMe. Tak, paiabl /dev/mouse UK /dev/cdrom Ha ca-
MOM IeJie MpeICTaBIsIIOT COOOM CHMBOJIbHBIE CCBUIKM Ha COOTBETCTBYIOLIHE
daitibl-abipkd. ECM TMI MBIIIK WM JIA3€pPHOTO NMPUBOIA U3MEHUTCS, JOCTa-
TOYHO U3MEHUTh 3TH CCBUIKH U Mepe3alyCTUTh COOTBETCTBYIOLLUE CITYXKOBI:

[root@localhost rootl# 1ls -1 /dev/cdrom /dev/mouse
lrwxrwxrwx 1 root root 8 Nov 20 23:23 /dev/cdrom -> /dev/hdc
lrwxrwxrwx 1 root root 5 Nov 9 01:16 /dev/mouse =~> psaux

[root@localhost rootl# 1ls -1L /dev/cdrom /dev/mouse /dev/hdal /dev/ur*

/dev/ze*

brw-r----- 1 root cdrom 22, Jul 26 16:59 /dev/cdrom
brw-rw--~-- 1 root disk 3, Jul 26 16:59 /dev/hdal
Crw-=====- 1 root root 10, Dec 2 11:58 /dev/mouse

crw-r--r-- 1 root root 1, Nov 28 14:10 /dev/urandom

n v B p O

crw-rw-rw- 1 root root 1, Jul 26 16:59 /dev/zero

Ilpumep 11.2. UnenTudUKaLus BHEITHUX YCTPOICTB B /dev/

(ail1-Oblpka He UMeeT pa3Mepa: CKOJIbKO B HETO HU 3alMChiBai, B daiin
Ha OUCKe HUUYEro He rnonanaeT. BMecTo 3TOro snpo nepenaeT Bce 3allUCaHHOE
IpaiiBepy, OTBeyalolIeMy 3a Gaia-IbIpKY, a TOT [10-CBOeMY 00pabaThiBacT 3TH
IaHHble. TOYHO Tak Xe paboTaeT M YTeHHUe U3 dailia-abIpKH: BCe 3alpalliiBae-
MBbIe JaHHbIE B HEe ITOACOBBIBACT NpaiBep. boNbIIMHCTBO IpaiiBepOB — IMCKO-
Bble, 3BYKOBbI€, ITOCJIENOBATE/IbHBIX U MTApa/LIe/IbHBIX TOPTOB U T.I. — obpalia-
I0TCS1 32 JAHHBIMHU K KaKOMY-HUOYIb BHELIHEMY YCTPOMCTBY WM MEPEAAIOT HX
eMy. Ho eCTb U TakHe, KOTOpbIE CaMU BCE «BBIIYMbBIBAIOT»: 3TO U /dev/null,
YyepHasi I1bipa, B KOTOPYIO 4TO YTOJAHO MOXHO 3aIlMcaTh, U BCe MponaneT 0e3B03-
BpaTHO, U /dev/zero, U3 KOTOPOrO MOXHO CYUTATh CKOJIBKO YIrOOHO HYJICH
(Ha 3amuch OHO BeleT cebs Kak /dev/null), M /dev/urandon, U3 KOTOPOIo
MOXHO CYHUTATh CKOJIBKO YITOIHO OTHOCUTE/ILHO CIy4yailHbIX OaHTOB.

M3y4yuB BblIauyy KOMaHabl 1s -1L (K104 “ -1 7 3aCTaBJSIET 1S BLIBOIUTh
MHQOPMALIMIO HE O CHMBOJIBHOM CCHUIKE, a 0 daiijie, Ha KOTOpHIH OHA YKa3bl-
BaeT), Medoauit 0OHapyXU, UTO Ta BMECTO pa3mepa daitna-IblpKy (KOTOPBIi
paBeH HYJI10) BEIBOIUT déa uucna. [1epBoe U3 3TUX UMCEN Ha3biBACTCS CTAPLIHM
HoMepoM ycTpoiicTBa (major device number), OHO, yNpOUIEHHO FOBOPSI, COOT-
BETCTBYET dpaiigepy, OTBEYAIOLIEMY 3a YCTPOICTBO. BTopoe Ha3wIBaeTCs MJaa-
1M HOMEpPOM yeTpoiicTBa (minor device number), OHO COOTBETCTBYET cnocoby
paboThI C YCTPOMCTBOM, a IS AMCKOBBIX HOCUTEJIeH — pa3neny. B yacTHoCTH,
U3 IpUMeEpa BUIHO, YTO YCTpOilcTBAMU /dev/random U /dev/urandom 3a-
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Nexuma 11 PaboTa ¢ BHELUHUMW YCTPOWCTBaMU

HUMAeTcd OIWH W TOT Xe ApaiiBep Co CTapliUM HOMepoM 1. Ilpr 3TOM yacTh
YCTPOMCTB (MO NMPEUMYILIECTBY — JUCKOBBLIE) UMEET TUI «b», a Apyras 4acTh —
«C» (3TOT THIT UMEIOT, HallpMMeEp, TepMUHaNbI). TN ykasaH B aTpudyTax daii-
Jia IEPBbBIM CUMBOJIOM. DTO 6rouibie (block) ycTporicTBa, 06MEH NaHHBIMH C
KOTOPLIMH BO3MOXEH TOJILKO MOpLUAMH (610KaMH1) onpeAeIEeHHOTO pa3Mepa,
U cumsonbHbie (character) yCTpoilcTBa, 3aMMUCh U UTEHUE C KOTOPBIX MTPOUCXO-
IUT Mo6alTHO. BiloYHbIe YCTPOHCTBA, B10OABOK, MOTYT IOANEPXUBAaTh KOMaH-
Ibl npAMO20 Jocmyna BUIA «TIPOYUTATh OJOK HOMEDP TakOoH -To» WIH «3aMNu-
caTh JaHHbIE HA IUCK, HAYUHAS C Takoro-To OJIOKa».

bnouyHble U CHUMBOJIbHBIE YCTPOHCTBA — MOJHOIIpaBHbIe 06BEKTHI (Paiiio-
BOM CHCTEMBI, TaKHeE Xe, KaK (halijIbl, KaTaJlorh U CUMBOJIbHbIE CCHUIKH. ECThb
gllle IBa THIA CIELIMATLHBIX (QaitioB — KaHaabl U cokeTnl. KaHan-daiin (vim
fifo) HasbIBaAIOT €lllc HMEHOBAHHBIM KaHajioM (named pipe): 3To TaKoi Xe 00b-
€KT CUCTEMbI, KaK M TOT, UTO MCIONb3YeTCS KOMAaHAHON 000J04YKOM 1151 opra-
HH3alIMH KoHBeiiepa (€ro Ha3blBaloT HEHMEHOBAHHBIM KAHAJIOM), pa3HHUI1IA MeX-
Iy HUMH B TOM, YTO ¥ fifo eCcTb UM, OH 3aperucTpMpoBaH B (aifIoBOI CUCTE-
Me. DTO — TUINHUYHLIA (baisi-AbIpKa, MPUYEM AbIpKA IBYXCTOPOHHSIS: Jilobas
nporpaMMa MOXET 3anucaTh B KaHAI (€CJIM MO3BOJSIIOT MpaBa I0CTYIa) U JIIo-
6as mporpaMMa MOXET oTryda npoyuTtarb. Co3maTb UMEHOBAHHBIM KaHa
MOXHO € IMTOMOLIBIO KOMaHAbl mkfi fo:

methody@localhost:~ $§ mkfifo hole
methody@localhost:~ $ ( date >> hole & head -1 < hole ) 2> /dev/null
ITe ek 3 15:11:05 MSK 2004
methody@localhost:~ 5 ( cal >> hole & head -1 < hole ) 2> /dev/null
Nlekabps 2004
methody@localhost:~ $ rm hole

Ipumep 11.3. Micnonb3zoBaHWe HMEHOBAHHOTO KaHana

31ech BaXHO, YTO YTHJIMTA head MokKa3biBaeT Hayano He «paiiaa» hole,
a UMEHHO NOCNIEAHEN 3anucegaemoll TOPLUN NAHHbIX, KaK U oaobdaer Tpyoe*.

KaHau
O6bekT Linux, UCNoNb3yeMblii B MEXIIPOLIECCHOM B3aMMOIEICTBUH.
JlocTyTieH B BUZIE ABYX JECKPHITTOPOB: OJIVH OTKPbIT Ha 3aMWCh, APYroM —
Ha yTeHHe, Bee maHHbIe, 3aMUChIBaEMBIE B NIEPBLIA IECKPUIITOD, HEME-
JIEHHO MOXHO MPOYMTATh U3 BTOPOro. PaziMyaloT HeMMeHOBAHHDIH Ka-
HAJI, YHHUYTOXAEMbII1 C 3aKPbITHEM OOOMX JIECKPUIITOPOB, 1 HMEHOBAH-
wolii Kanan (FIFO) — daiin-apipKy, co3naBaeMulii B HaiioBoil CHCTEME.

* Ecnu cTaHaapTHbIA BbIBOL OLIMOOK BCEro KOHBeiepa mepeHarnpapieH B /dev/null, 1o KO-
MaHIHbIA HHTEPNPETATOP HE BLIBOOUT COODUIEHHH O 3amycKe U 0cTaHOBKe POHOBOTO NpoLecca.
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YT0 Xe KacaeTCsl COKeTOB, TO 3To — OoJiee CIOXKHbIE 0ObEKThI, MpeaHa3-
HauyeHHbIEe LIS cé53uU NBYX MPOLIECCOB W Mepeaayu MHGOopMalun B obe CTopo-
Hbl. COKET MOXHO MNpeACTaBUTh B BUIe ABYX KaHalOB (OOWUH «Tyda», Npyrou
«0BpaTHO»), ONHAKO CTaHIapTHbie ¢dalioBble OMNepalHd OTKPLITHUSI/4YTe-
HUsI/3aMUCU Ha HeM He pabortaloT. [lpouecc, OTKPBIBIIMIA COKET, CUUTAETCS
cepaepom: OH TIOCTOSTHHO «CJIYILIaeT», HET JIU B HEM HOBBIX JaHHBIX, a KOTJa Te
TIOSIBJISTIEOTCSI, CUMTBIBAET UX, 00pabaThIBaET, U, BO3MOXHO, 3alIMChIBAET B CO-
KeT oTBeT. Ilpouecc-kauenm MOXET noOKAH0MUMbCA K COKETY, OOMEHATbCS UH-
¢dopMaliMel C MpoLIeCCOM-CEPBEPOM M OTKIOYUThCA. TOYHO TaK Xe MOXHO
repelaBaTh JaHHLIE U TTO CETH — B 3TOM CJlyyae yKa3bIBaeTcsl He MyTh K COKETY
Ha ¢aitnoBoi cucTeMe (Tak Ha3biBaeMbIM unix domain socket), a ceTeBoit an-
pEC M MOPT yIaJleHHOro KOMIbIoTepa (HampUMeEp internet socket, eciiy nou-
KJIIOUAaThCs ¢ TIOMOLIbIO ceTH Internet).

ApalBepbl YCTPOUCTB

Kak yxe ropopuyioch B JieKUHMH 10, 4acTh CHCTEMBI, OTBevalolias 3a B3a-
HMOIEHCTBHE C KAKUM-HUOYIb BHEIIHUM YCTPOICTBOM M Ha3biBaeMasi «Ipai-
Bep», B Linux JMG0 BXOINUT B AApO, NGO OoOpMISIETCS B BUIE MOAYAS AApa U
ToArpyxaercss no HeodbxoanMocTh. CnenosartenbHo, ¢aitn-abipka, obpatie-
HHME K KOTOPOMY NPHBOINJIO K «no such device or address», BrosiHe MOXeT H
3apaboTaTb (B 3TOM OJHAa W3 MPUYHH OTPOMHOIO KOJMYECTBa YCTPOMWCTB B
/dev). IypeBUY HaoTpe3 OTKa3ancsd oobsICHATL Medoauio, Kak 106aBUTh HO-
BbIH JpaiiBep, 10 TeX MOp, MOKa TOT He GyAeT Jyyilie pa3doMparbcsl B apXHUTEK-
Type KOMITbIOTEPOB BOOOLIE W B annapaTHOH yacTH IBM-coBMeCTUMbIX KOM-
MbIOTEPOB B YaCTHOCTH. I103TOMY BCe, YTO CMOT MOHAThL Medonnii, He uMes
TaKWX 3HaHUMH, CBOAWIOCH K cienyouieMy. Bo-nepBhix, eciu cyllecTBYIOT pas3-
JINYMSL MEXAY TEM, KaK MO YMOJUYAHHIO 3arpyXKaeT MOAYJIM CUCTEMA 1 TeM, KakK
Ha camom 1ee 3TO HeoOXOAMMO NeaTh, PA3INUMs AOJKHBI ObITh OMTUCAHLI B
daiine /etc/modules.conf. Bo-BrophiX, mocjae u3MeHeHHUs 3Toro daina,
Io6aBJieHUs1 HOBOTO YCTPOICTBa, OOHOBJEHUSI CAMUX MOIYJeil U T. Tl. clienyeT
3amyckKaTb YTHAMTY depmod, KOTopasi 3aHOBO BbICTpauMBaeT HeMPOTUBOPEYH-
BYIO M10C/IEIOBATEbHOCTb 3arpy3Ky Moayneil. B-TpeTbUX, HHTepeCcHO (HO B OT-
CYTCTBHE 3HAHHUI1 — MaNlONO3HABAaTebHO) 3aMYCKaTh YTUJIUTY 1 spci, KoTopas
TMOKAa3bIBAET CITHCOK YCTPOMCTB (pacrio3HaBaeMbix no craHaapty PCI), Hali-
IEeHHBbIX Ha KOMIbIOTEpE.

Pab6oTa ¢ ycTpoiicTBamu

Bce ¢aiinbl-abIpKy MOAYHHSIOTCS OJHUM M TEM XKe TpaBuiaM paboThbl C
(haiinaMH: UX MOXKHO OTKPBIBATh [JIs1 3aTTHCH UK YTEHMs, 3alMChIBATh JaHHbIE
WIM CUMTBIBATh UX CTAHAAPTHBIMU CPEACTBAMH, a IO OKOHYaHHUH pabGoThl — 3a-
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KpbiBaTb. OTKPbITUE M 3aKpbITHE (ailna (CHCTeMHBbIe BBI30BBI open () U
close ()) BKOMaHAHOM MHTEPIpETATOPE HE MpeacTaB/ieHbl OT/Ae/IbHOHU onepa-
LIMEH, @ BBITIOJHSIIOTCA ABTOMATUUYECKU MPU NEPEeHANpaBieHUU BBOAA (OTKPbI-
THS HAa UTEHME) WM BbIBOAA (HA 3aMUCh). DTO MO3BOJIAET padboTaTh U ¢ YCTPOii-
CTBAMH, U ¢ KaHajlaMH, U ¢ hailniaMM COBEPLLIEHHO OAMHAKOBO, YTO aKTUBHO MC-
noab3yercst B Linux nporpamMamu-guastpamu. Kaxabiii Tun ¢dainoB umeeT
CBOIO cieUMPHUKY, HAMPUMED, MPH 3aMMCHU Ha OJ10YHOE YCTPOUCTBO JaHHbIE Ha-
KaniMBaloTCs SIAPOM B CieLMalbHOM Oydepe pa3MepOoM B OAMH OJI0K, U TOJBKO
nocsie 3anofiHeHuUst Oydepa 3anucbiBaloTcsi. Ecnu npu saxpeimuu daitna oydep
HeMOJMIOH, OH BCE PaBHO MepeaacTcsl LIeJMKOM: 4acTb — JAaHHbIE, 3alMCaHHbIE
110/1b30BATE/IEM, YACTb — AHHbIE, OCTABLUIMECS OT Apedbidyuyeil ONepaLny 3aru-
CH). DTO, KOHEYHO, HE O3HAYAET, YTO U3 (hailia, Haxoas1lerocs Ha 6JI0YHOM yC-
TPOMCTBE, JIeTKO M0 OLLIMOKE MPOUMTaTb TAKOM «Mycop»: AJIMHa (aitna u3BecTHa,
1 40pO CaMO CAEAMT 3a TEM, YTOObI MPOrpaMMa He Mpovsia JUILLIHETO.

Haxe Takue, Ka3aloch Obl, MPOCTbIe YCTPOMCTBA, KaK JKECTKUE AUCKH,
NOAIEPXKUBAIOT ropa3no 0oMblie pa3NUUHBIX ONepalMii, UeM MPOCTO YTCHHUE
Wi 3anuch. [losnb3oBatenio, Kak MUHUMYM, MOXET MOTpPeOOBaTbCs Y3HaTb
pa3Mep 610Ka (1451 pa3HbIX THITOB IMCKOB OH pa3Hblii) MW 0OBbEM BCETO AMC-
Ka B Osiokax. J11s1 MHOTMX YCTPOHCTB COOCTBEHHO Mepeaaya AaHHbIX — JHIlib
WTOT 3aMbICJIOBATOTO OOLIEHUS C YIPABASIOWENR MNPOrpaMMON WU SLAPOM.
CkaxeM, 15 BbIBOJa OUM(MPOBAHHOTO 3BYKA Ha 3BYKOBYIO KapTy CHadyaaa He-
00X0IMMO HACTPOUTb MapaMeTphbl 3BYKOTEHEPATOpA: YAaCTOTY, pa3Mep Lwabo-
Ha, KOJMYECTBO KaHaI0B, opMaT MepeaaBacMbIX JaHHBIX U MHOTOE ApYroe.
Jna ynpaeaenus ycTpOUCTBAMMU CYLLIECTBYET CHCTEMHbIN BbI30B 1oct 1l () (iput-
output control): ycTpoICTBO HaA0 OTKpbITh, KaK (ai, a 3aTeM UCMOINb30BaTh
3Ty (hYHKIMIO, Y KaXI0T0 YCTPOHCTBA — CBOW HAOOP KOMaHA yrpaBieHus1, Mo-
3TOMY B BHUI€E OTAEJNbHON YTHJIMUTBL 10ct 1l () HE BCTPEYAETCs, a UCTIOAB3YeTC st
HEABHO APYTUMU YTUIUTAMMU, CMELHIN3UPYIOLLIMMHUCS HA ONIpeeIeHHOM TH-
fne yCTpoiicTB.

MpaBa pocrtyna k ycTpo#AcTBamMm

HexoTopsle yeTpoHcTBa MPOCTO 00513aHbI ObITh AOCTYITHBI MOJb30BATENIO
Ha 3anMuch U uTeHue. HampuMep, BUPTyanbHas KOHCOJb, 3d KOTOPOit paboTaeT
Medonuit, 1ocrynHa nonb3oBaTeNio methody Ha 3aMUch U Ha YTEHHE, HMEH-
HO MO3TOMY KOMaHAHbIA WHTeprnpeTatop Medoaus MOXeT nochulaTh Tyda
CMMBOJIbI MU CYMTBIBATh MX OTTYAA. B TO Xe BpeMst TepMUHAN, 32 KOTOPbIM pa-
BotaeT IypeBHY, APYTOMY MMOJ1b30BATENI0 HEJOCTYIEH, a TEPMUHAIDI, 32 KOTO-
PHIMH He paboTaeT HUKTO, JOCTYMHbI TOJILKO CYMePNoib30BaTeio;

methody@localhost ~ § who
methody ttyl Dec 3 16:02 (localhost)
shogun ttyso0 Dec 3 16:03 (localhost)
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methody@localhost ~ $ 1ls -1 /dev/ttyl /dev/tty2 /dev/ttySO

crw--w---- 1 methody tty 4, 1 Oex 3 16:02 /dev/ttyl
Crw------- 1 root root 4, 2 Iex 3 15:51 /dev/tty2
crw--w---- 1 shogun tty 4, 64 Jex 3 16:03 /dev/ttySoO

methody@localhost:~ $§ 1ls -1 /usr/bin/write

-rwx--8--x 1 root tty 8708 Mme 25 14:00 /usr/bin/write
IIpnumep 11.4. KoMy npuHaaiexaT TEpMUHAIDbI?

[1paBa Ha BJlaIecHUE TEPMUHAJIOM [E€PEAAIOTCS € TOMOLIBIO chown MoJb-
30BaTeI0 NporpaMMoil 1ogin Nocie yCrnelHoi perucTpaluuu B cucteme. OxHa
)K€ BBICTABSIET MPaBO 3anucy HAa TEPMMUHAA ujeHaMm rpynnbl tty. «Hacrtosi-
LIHUX» [10J1b30BaTeNIed B 3TOM rpyIne MOXeT U He ObIThb, 3aT0 ecTh setG1D-npo-
rpaMMbl, HAMpUMED, write, KOTOpasl YMEET BbIBOAUTH COOOLLIEHUS Cpa3y Ha
BCE€ aKTUBHBIE TEPMUHAJIbI.

MHOXeCTBO yCTPOWCTB B CUCTEME, UCTIONIb3YEMOM KakK pabouyasi CTaHLMS,
TAKXXe OTAAOTCS BO BJIAJICHUE — HA 3TOT Pa3 nepeomMy TOJb30BATENIO, 3aPETrUCT-
pyUpoBasilieMycsi B cucteme. [lpeanosiaraercst, YTo KOMIIBIOTEP CIIYXUT pabouei
CTaHLIME UMEHHO 3TOTrO MOJb30BaTeNsl, a BCe MOCIeayIolIMe 1OCTYa K 3TUM
YCTpOMCTBAM He moJiyyar*. Kak rnpasujo, Tak NOCTYNAIOT C YCTPONWCTBAMHU, KO-
TOpbIE MOTYT MOHAAOOUTBCS TOJBKO OJHOMY YEJIOBEKY, CUASILLIEMY 332 MOHUTO-
POM: 3ByKOBbIMH W BUI€OKapTaMH, J1a3epHbIMU MPUBOAAMHU, IUCKOBOAOM U T. I1.

shogun@localhost ~ $ 1ls -1 /dev | grep methody | wc 665 6649 41459
shogun@localhost ~ § 1s -1L /dev/{audio,cdrom, £40,hda, kmem}

crw-rw---- 1 methody audio 14, 4 Mionm 26 16:59 /dev/audio
béw-r ----- 1 methody cdrom 22, 0 Mmon 26 16:59 /dev/cdrom
brw-rw---- 1 methody floppy 2, 0 Mwn 26 16:59 /dev/£d0
brw-rw---- 1 root disk 3, 0 Mson 26 16:59 /dev/hda
CIW-r----- 1 root kmem 1, 2 Mon 26 16:59 /dev/kmem

ITpumep 10.5. KoMy npuHaaiexar yctpoiictsa?

[1pu 3TOM 1N1S1 TOrO YTOOBLI 0OECNEYUTh AOCTYM U IPYTUM — MCEBAO- WIH
HACTOSALLIMM — TOJb30BaTeNsIM, TaKUE YCTPOMCTBA TakXe MpUHaLIexaT ornpe-
JIeJIEHHBIM TPYIIaM ¢ COOTBETCTBYIOLIMMHU npaBaMu. [1pakTuka «pazgaumn» yc-
TPOWMCTB rpymniam BooOlle o4YeHb YAOOHa: Aaxe eC/JW AOCTYM K YCTPOMCTBY
MMEET TOJILKO CYMEeprnoJib30BaTeb, CYLUECTBYET BO3MOXHOCTb HalUcaThb
setGID-nporpaMMy, KoTopasi, He MoJjiyyast CyNneprnosib30BaTeJbCKUX [1paB,
CMOXET 10 3TOr0 YCTPOHCTBa 100paThCsi (2 MOXXHO U MPOCTO BKJIKOUUTb OMNbIT-
HOTO MOJIb30BaTE/sl B TAKYlO Ipyniy).

* Kak TOBOPUTCA, «KTO NEPBLIM BCTAl — TOTO U TaNKHU».
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Pa3meTka AncKa n uMeHoBaHue yCTPOUCTB

B Hayaje JieKIIMHA TOBOPHJIOCH O TOM, YTO MJIadllMi HOMep YCTpPOICTBa,
COOTBETCTBYIOLLUETO XECTKOMY AMCKY, OObIYHO YKAa3bIBA€T Ha OMNpeAC/ICHHbIMA
pasnen aroro gucka. [ToHayany Medoauio Ka3anoch, UTO CMbIC/A «TUIUTb»
JHCK Ha HECKOJIBKO Pa3le/ioB HET: U3BECTHO, YTO OAWH Oobliioi pasaen daii-
J0BOM cucTeMbl Linux* BMelaeT yyThb Gonblile JaHHbIX, YEM HECKOJbKO Ma-
JIEHBKHX TOTO Xe 00bema. KpoMe Toro, pa3dHBas AUCK Ha pa3iaesibl, MOXHO He
npenyragaTh NOJXOISIINE Pa3MEPbl 3THX pa3leioB, U Toraa pa3MelleHUe Ha
HUX aiaoBoON cHcTeMbl Linux oKaxeTcs 1eJIOM HeJIeTKUM, €CJIM BOOOLIE BO3-
MOXHbIM, TaK KakK CTPYKTypa JepeBa KaTaaoros Linux cTporo oripeaejeHa
crangaproM FHS (cm. nexuuio 3).

pa3aesi JucKa
YacTb XKeCTKOro IMCKa, UCIIOb3yeMasl o/ OlpeaeeHHbIE 3a1aui:
(aitoByI0 CUCTEMY TOTO MJIM HHOTO TUIA, 0OJIACTh MOAKAYKH U T. 1.
H3MeHeH e conepXXUMOTO M THIA OJHOTO pa3/elia HUKAK He CKa3bl-
BaeTcs Ha IpYTrHX.

BrnipouemM, B Tom xe FHS BechbMma HarnissiHO 060CHOBaHA HEOOXOAMMOCTh
pa3HeceHus BCETO I€PEBA KaTaJOTOB [0 pa3HbiM Pa3aeiaM, KaxXIbli U3 KOTOPHIX
OyneT UMeThb cOOCTBEHHYIO (haiinoBylo cucreMy. KaTajnoru cuiabHO pa3aMyaroT-
CS1 TIO TOMY, KaK 4acTo MPUXOIUTCS B HUX 3aMUCHIBAaTh, HACKOJbKO HalEeXXHOCTh
XpaHEHHS NaHHBIX B HUX BaXKHee ObICTPOACHCTBHS U HACKOJIbKO CUTYaLIUS ne-
penonHeHds PailnoBoil cucTeMbl oracHa U MOXeT foMelarts pabote. [ToaTomy
CTOWT epXaTb KaTajaor /tmp, TpeOYLHHA OUeHb YAaCTOM 3aMHCH, HO HE Tpedy-
IOLMIA HaJleXXHOTO XpaHEeHUsl ITaHHBIX MOC/Ie TIepe3arpy3KH, He Ha TOM Xe pas-
Iejie, 4TO U KOPHeBYIO (haiiJIoBYIO CUCTEMY, 3aMUCh B KOTOPYIO NMPOUCXOIHNT
peaxko (B KaTajor /etc), HO TpeOyeT MOBBILIEHHOH HanexXHOCTH. B otnennb-
HBII pa3nen MOXHO NTOMECTUTh BECh KaTajloT /usr, TaK Kak OH 8000uie HE Tpe-
oyeT onepaunii 3anucu. HakoHel, TakHMe KaTajJorM, Kak /var WM /home,
CyMMapHbIii 06beM (aii10B B KOTOPBIX C TPYAOM NMOMAAETCS KOHTPOJIIO CO CTO-
POHBI CUCTEMBbI, TOXE HE CJIeAyeT pa3MelliaTh Ha TOM Xe pa3aeiie, YTo U KOpHe-
BYIO (paf/IOBYIO CHUCTEMY, T1EPEIOJHEHUE KOTOPOH MOXET ObITb 60JE€3HEHHO
BOCTIpUHATO Linux.

K ToMy ke Ha KOMIbIOTEpE MOXET ObITh YCTAHOBJIEHO HECK0AbKO OTIepa-
LUUOHHBIX CUCTEM, U KaxIO#H M3 HUX MOHAJOOUTCA AJisd KOpHeBo# (paitnoBoii
CHCTEMBI OTAeJIbHBIN pa3nen. B npuMepax 3Toil U npenbinyiei sekuii Me-
¢onuit paboTaeT MMEHHO 3a TaKOH MalIMHOMK: MoMUMO Linux, Ha Hel ycTaHOB~
NeH FreeDOS U1 3aMMycKa OQHOH-€AMHCTBEHHOH MPOrpaMMBI.

* Ona HEKOTOPLIX APYTHUX Cbaf;lJ'IOBle CHUCTEM, HAaNpUMEDP, Ans vfat, 3t0 HEBEPHO,
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PaameTka gucka IBM-coBMecTUMOro komnsiotepa

Tabauna pa3nenaon, Ta0auna pasouenus aucka, HDPT

He6onbuiag yacTb KECTKOro OMCKa, OMUCHIBAIOLIAS TEOMETPHIO 1
TN ero pasgeioB. CtaHoapTHas Tabnauua pasnenoB nucka 1BM-
COBMECTHMOTO KOMIIBIOTEPA MOXET COAepXaTh He 0oJjiee ueThbipex
pa3nenos.

Pa3bueHMe NMCKA Ha pasaeibt — NeJ10 (TEOPETUYECKU) HECTOXHOE: Ka-
Kasi-TO YaCTb IUCKa NOJKHA ObITh OTBEAEHA OA TAOJUIY pa3ieioB, B KOTOPOi
M OyleT HanucaHo, Kak pas3duT auck. CraHmapTHas Tabnauiua pasmeyioB A
nucka IBM-cosmectumoro komnbiotepa — HDPT (hard disk partition table) —
pacrnonaraeTcsi B KOHILIe CaMOro NepBoro ceKTopa IMCcKa, nocie npeia3arpy3yu-
ka (master boot record, MBR) 1 COCTOUT U3 YeThbipex 3anuceil BUIA « THIT Ha -
yajg0 KOHEeLp, ONMCHIBAIOLIMX OYeEpeNHON pa3nen nMcka (ecay paslena Her,
none Turr ycraHasnusaetca B 0). Pasnensl, ynomsinytele B HDPT ducka, npu-
HATO Ha3biBaTh OCHOBHBIMHM (primary partition). YcrpoiicTBo Linux, cOOTBETCT-
BYylOLLI€E MEePBOMY IMCKY KOMIIbIOTEpa, 0ObIYHO Ha3biBaeTcs /dev/hda (hard
disk «a»). Bropoii nuck nonay4daeT ums hdb, TpeTuit — hdc u Tak nanee. Ha tu-
nuyHOM IBM-COBMECTUMOM KOMIbIOTEPE TAKOE XE UMS TTOAYUYUT U Na3epHbIit
HaKoMuTeNb. YacTo ObIBAET, UTO XECTKUI IUCK — MepBbIM B cucTeMe (hda), a
Jla3epHbIM HakonuTenb — mpemuii (hdc); BTOPOro Xe BOBCe HET. YCTpoiicTna,
COOTBETCTBYIOLIME OCHOBHBIM pa3liejlaM LMCKa, Ha3biBawTcsd /dev/hdbyx-
BaHoMep, IUIS NepBOro AMcka — oT hdal 1o hda4. ITpocMOTpeTb CIIUCOK pa3-
NEN0B MOXHO C MOMOUIbIO KOMaHIbl fdisk -1.

CoBMeleHNne HeCKONMbKUX CXeM pa3MeTKn

Ha Toii caMoit — IBYXCUCTeMHOM — MallMHe fdisk oOHapyxuna nameoti,
wiecmoil U ceObMoil pasienbl, ONHAKO HE TI0Ka3ala HY TPeTUH, HU YETBEPTHIN:

[root@localhost rootl# fdisk -1

Disk /dev/hda: 2147 MB, 2147483648 bytes

128 heads, 63 sectors/track, 520 cylinders

Units = cylinders of 8064 * 512 = 4128768 bytes
Device Boot Start End Blocks 14 System

/dev/hdal * 1 25 100768+ 6 FAT16
/dev/hda2 26 520 1995840 5 Extended
/dev/hda5b 26 282 1036192+ 83 Linux
/dev/hdaé 283 334 209632+ 82 Linux swap
/dev/hda? 335 520 749920+ 83 Linux

Ipumep 11.6. ITpocmoTp TabAUIIbL!I Pa3oeNOB XECTKOrO IMCKa
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Heno B TOM, 4TO UeThipex pa3aesioB peAKO Korda ObIBaeT 10CTaTOYHO. Ky-
Jla Xe MoMelllaTh AOMNOJHUTEAbHbIE Noasa Tabnuibl pazdueHua? Cosagatenu
1IBM PC npeaioxunn yHUBepCaabHbiA ¢cNOCOO: OIHMH M3 YeThipeX OCHOBHbIX
pazaeoB oObABAAETCA pacimMpeHRbIM (extended partition); oH, Kak npaBuio,
3aHMMaeT BCce OCTaBLIEECS MPOCTPAHCTBO AUcKa. PacliMpeHHbIN pa3gen pas-
OvBaeTCA Ha Moapasiae/bl [0 TEM KE MpaBu/iaM, YTO M BeCh AUCK: B CAMOM €T0
Hayane 3aBoautcss HDPT ¢ yeThipbMd 3aMHUCcIMH (COOTBETCTBYIOILUE UM pa3-
JeaAbl Ha3blBAlOTCA MOMOMHMTEIbHBIMU (secondary partition), KOTOpble CHOBa
MOXHO HUCNOJb30BaTh, IPUYEM OAHWH U3 MOAPA3A€10B MOXET ObITh, ONATb-Ta-
KH, pacIIMPEHHBIM, CO CBOMMM Noapa3nejamMy U T. 4.*

YToObl HE YCIAOXHATDH 3TY CXeMYy, MPH pa3MeTKe AUCKa CoOI0aaloT IBa
NpaBuid: BO-TIEPBLIX, PACUIMPEHHBIX PA30e/oB B Tabnuue pa3dveHus ducka
MOXET ObITh He 60Jiee OHOI0, @ BO-BTOPLIX, TabaMLA pa3sOMEHUS pacuiuperHo-
20 pasodena MOXET colepKaTh MO0 OIHY 3aMUCh — OMUCAHHE NOMOJHUTEIbHO-
ro pasaena, JUO0 ABE — OMNUCaHUE AOMOJHMUTEJNbHOIO pasiaena U OoMUCcCaHue
BJIOXKEHHOTO paclIMpeHHoro pa3aena. CobioneHHe 3TOro npapusia MNo3poaser
B Linux HyMepoBaTth pa3aebl AuHeiHo: MOCae Y€TbIPEX OCHOBHBLIX HOMED 5 MO~
Ay4aeT AOMOJHHUTEIbHBINA pa3ae B IePBOM PACUIMPEHHOM, 6 — pa3ae/ BO BTO-
POM paclIMpPEeHHOM, BJOXEHHBIM B MepBbiid, U T. M. CaMU BJAOXEHHbIE Pacuiy-
PCHHbIE pa3Ae/ibl IPU 3TOM HEe HYMEPYIOTCSt U HUKaKOMY YCTPOMCTBY B /dev/
He COOTBETCTBYIOT. B meilcTBUTENbHOCTH pa3bueHHe OHUCKA ABYXCUCTEMHOMH
malurHbl Medoans BbIrAsSANT Kak Ha puc. 11.1.

U pazaenst, U TaGAULbI pa3bUEHUs MPUHATO Pa3MELLIaTh C HAYala YUAUH-
dpa (TepMUH, UMEIOILUH OTHOIIECHHE K BHYTPEHHEMY YCTPOMCTBY XECTKOro
IMCKa), TaK YTO MPH 3aBEAECHUM KaXIOro PacllMpEHHOro pasje/a Ha 3TOM
KOMMbIOTEPE TPATUIOCH BIIYCTYIO MO UEThIpe MerabaiTa (TakoB, M0 CBEACHUAM
fdisk, pa3Mep LHJIMHADPA).

Toli ke TakTUKOH — pa3dueHHeM He AMCKa, a pa3fena — MOJb3YlTCs,
Kxorjga tabauua pa3dueHua HecraHaaptHa ais IBM PC. Hanpumep, UNIX-
noaobHble cUCTEMBI ceMeiicTBa BSD Mcnonb3yloT COOCTBEHHbIN YHUBEPCA/Ib-
HBII1 popmaT pa3dueHus (OH cTaplle, yeM cama uaes o6 1BM PC!), st yero
NoJ0OHOM CUCTEME BbLAENSICTCS 00uH pa3nesl, U OHa TBOPHUT C HUM Bce, YTO 3a-
bsaropaccyiuTcs.

O6nacTb NnoaKaukm

Hrak, Linux Ha KOMIIblOTEpe W3 MpUMEpa MCMOAb3YEeT TPU pasiena:
hda5, hdaé ¥ hda7. Tun pasgena hdaé, «Linux swap», OTIMYaeTCsl OT ABYX
Ipyrux — no cjaoBaM [ypesuua, «3To BoobGUIE He daiiaoBas cUCTeMa». ITO —
TaK Ha3biBaeMasi 00.1aCTh MOJKAYKH (Swap Space), MpoCTPaHCTBO Ha AMCKE, MC-

* OctopoxHee ¢ nporpammoii fdisk! OHa npenHa3HaueHa Lis CO3MaHUS, UBMEHEHHST U YAATEHUS
pa3fenoB AUCKa.
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Huck hda, 520 unauuapos

.0
.................. l
FreeDOS hdal
........................ 25
Extended | — 1 . 26
Linux hda5s
................................................... 282
Extended 783
Linux swap hdaé
Extended A
Linux

Puc. 11.1. PazgbueHue nucka IByXCUCTEMHOTO KOMIbIOTEpA

noJib3yeMoe CUCTEMOIl /15l OpraHM3alMy BHPTYaabHoi namaTH. Oka3niBaercs,
obnacTsaiM onepaTUBHOMN MaMATH, KOTOpble 3anpalluBalOT NPOLECChl Yy sapa,
He BCerga COOTBETCTBYIOT YacTH (pU3MUECKOil omnepaTuBHOi mamsaTtu. Ecau
NpPOLECC J0ATOe BPeMsl HE UCMOb3YeT 3aKa3aHHYIO ONEepaTUBHYIO NaMSATb, ee
COAEP>KUMOE 3aNMMUChIBAECTCS HAa AUCK, B 001aCTh MOAKAYKH — TEM CaAMbIM OCBO-
00X1aeTcs MecTO B (PU3MUECKOIN maMATH AJisl ApYrux npoueccos. Koraa xe oH
«BCMIOMHHT» 00 3TOM 00/1aCTH NaMSTH, AP0 HodKa4aem ee C INCKA, pa3MECTHT
B ONEepaTUBHOM NaMsTH (BO3MOXHO, OTKauyaB Apyrue objacTu), U TOJbKO TOT-
J1a MO3BOJIUT MpOoLeCCY MPOAOAXKHUTb paboTy.

BriosiHe MOXeT C/IOXHUTbCS CUTyaliMsl, KOTa HECKOJIbKO NPOLIECCOB 3aKa3a-
JIM onepaTUBHOIN NaMsATH OOJibllE, YeM €€ eCTb B IEHCTBUTEIbHOCTH, U MpPeECHo-
KO#HO paboTaloT, MOTOMY YTO He UCTOJIb3YIOT BCE 3aKa3aHHOE NPOCTPaHCTBO Cpa-
3y, MO3BOJISISl CUCTEME OTKAUUBATh HEUCNOosb3yeMble 0baacTu. K ToMy ke MHOTHe
npouecchl (0COOEHHO AEMOHBbI) He paboTaloT MOCTOSAHHO, a XAYT HACTyMeHHs
onpeaeseHHOTO CODbITHS, U YEM JO/blLE OHU XAYT, TEM A0JbLUE HE UCMOJb3YIOT
onepaTUBHYIO MaMsITh, U TEM BblLLIE BEPOSITHOCTb, YTO SIAPO OTKAYAET €e.

CrenyeT otaaBaTb ce0e OTUET B TOM, YTO €C/IM 3TH NPOLIECCHI 80pye 3aX0-
TAT paboTaTb OAHOBPEMEHHO M CO BCeMH 00AACTAMM MaMsITH, SIAPY NPUIETCS
Tyro. bosbluyto YyacTb BpeMeHM cUCcTeMa OyaeT NPOBOAUTb, OTKAYUBasi U MOd-
KauuBas JaHHbIe, NOTOMY YTO AUCKOBbIE OMepalMy YTEHUS U 3aNUcH paboTa-
IOT B ThICSIYHM pa3 MeUIeHHee, YeM 3aMuCh U YTeHUE U3 ONepaTUBHOI namMsaTu®,
YT1006bl XOTh KaK-TO 00JEMYUTD SIAPY 3a4a4y, 06;1aCTb NOAKAYKHU pa3MeuialoT Ha
OTAEAbHOM pa3zaeie, 0OOMeH JaHHBIMU C KOTOPbIM paboTaeT ObICTpee, YeM uTe-
HUE U 3anHUChb B (haita, obcayxuBaeMblie (aitioBoii cuctemMoit.
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dannosaqa cuctema

N3 nekuuun 3 Medoauii ysHai, Kak noab30BaThes (haiioBoi cUcTeMOl 1
KaKylo CTPYKTYPY OHAa MMeEeT ¢ TOYKM 3pEHUsI NporpaMmbl, padboTaiouleil ¢
¢aitnamu B Helt. O TOM, Kak orpaHu3oBaHa ¢aiisioBasi cUCTeMa u3Hympu, Ha-
nHUcaH psia OOMbLIMX CTATEH, 3aLIMLIEHO HEMAJIO KAHAWAATCKHUX (M HECKOIbKO
JNOKTOPCKUX) AauccepTaunil. PazpaboTrka (haHsoBOA CUCTEMbI — CIOXHbIA U
MHTEPECHBI Mpouecc, TpeOYIOUIMA OAHOBPEMEHHO BAAAEHHS BbICLLIEH MaTe-
MaTUKOW, CTATUCTUKOM, YMEHHUS 0€301LMO04YHO NpOrpaMMUpoBaTh U JOCKO-
HaJIbBHOTO 3HAHUS TOTO, KaK paboTaeT TO UJIM MHOE IMCKOBOE YCTpOiCTBO. [1o-
3TOMY (hailNoBbIX CUCTEM HE TAK MHOTO, M Kax/asl M3 HUX YCTPOEHA Mo-CBoe-
MY, B COOTBETCTBHUH C T€M, KaK pelliaji TOT UM UHOMH KOMNEKTUB pa3padoTyun-
KOB 3a71a4y ObICTPOTO MU HaAEXKHOTO A0CTYNA K (haitiam,

MpuHUMNBI OpraHn3aunmn AaHHbIX Ha ANCKEe

Bo Bcex ¢raiinoBbix cMcTeMax eCcTh Hemalo obiero. HanpuMep, B Kaxaoi
M3 HUX PELLIAETCsl BOMPOC Memadanubix, TO €CTb UH(POPMaUMHK, He UMEIOLLEH
NPSIMOTrO OTHOLLIEHUST K COAEPXKMMOMY, NONYCTUM, (haitna, HO ONUCHIBAIOUICH,
KaK 40 3TOro coaepxumoro aobdpatsesi. B daitnosoit cucteMe 00bIYHO pas3iun-
yaeTcsl CHCTEMHAA 001aCTh, B KOTOPOM 3alUCbIBAIOTCSl MeTallaHHbIE, U 00J1aCTh
JaHHBIX, TAe XpaHATCs COOCTBeHHO (hainbl. CHcTeMHast 00JaCcTb MOXET CO-
CTaBJISITb 3aMETHYIO 40110 ODLLIEr0 AUCKOBOTO NMPOCTPAHCTBA, U BOT MOYEMY.

PaznuyaioT ycTpoicTBO NOCA€10BATEIBHOrO 10CTYNA (HANpUMEpP, HAKOTU-
TEJIM HA MATHUTHBIX JICHTaX) U YCTPOIHCTBA MPAMOro A0CTyna (Harpumep, XecT-
KMe IMCKH). YTeHMe (M 3anuChb) JaHHBIX HA YCTPOWCTBA MOCAEAOBATENBHOTO
AOCTYINa UAET NOCAEAOBATENbHO: €ECM CEMYAC 3anncaH nepabiit OIOK HOCUTENS,
TO C/ICAYIOLUUM GYAET AOCTYIEH 8mopoii, 32 HUM — TPETHii U T. 4. Ecau nocty-
NEH NATbIN 6JIOK, a HYXKEH MEPBbIA MK ThICSUYHbIH, BbINOJAHACTCS ANMTENbHAS
onepaumsi NO3MUMOHUPOBAHUS, NPUUYEM OHA TEM ITMHHEE, YEM AaJblle OTCTO-
MT HYXHbIN OJIOK OT TEKYLLIETO: JeHTa nepeMarbiBaeTcsl. PaboTtaTh ¢ ycTpoHcT-
BaMM NPSIMOro A0CTYNA Jierye: KakoB Obl HU ObLT TEKYLIIMIA NPOYMTAHHbIN 010K,
BpeMsl, 3a KOTOpOe OyAeT NPOYUTAH 2060 Apyeoii, IPUMEPHO OAUHAKOBOE.

daiinbl Ha MAarHUTHOM NeHTe yaoOHee XpaHUTb LIEIMKOM, Kaxabii daitn
— OHMM JIMHHBIM KYCKOM. ¥ Takoro criocoda ecTb OAMH CYLIECTBEHHBIN He-
JOCTaTOK: €C/IU HA IEHTY OOBEMOM B OJIMH ruradaiT 3anucate 1024 merabanT-
HbiX haiifia, a MOTOM YAAJIUTb Kaxdblid 8mopoi, TO obpasyeTcs noaruradanra
CBOOOAHOIO MECTa, HO KYCOUKaMH Mo MeradaTy Kaxablii. Toraa 3anmcek, cka-
XeM, AByxmerabaiTHoro ¢aitna noTpedyeT Tpex ornepauuii: cHayana Hajo ne-
penucaTb Kakoi-HMOYab MerabaiTHbIH (haiin Ha CBOOOAHOE MECTO, 3aTEM yaa-

* Takas cuTyauus HasblBaeTcst «apedesr» (trashing) M CBUAETENLCTBYET O TOM, YTO NS TEKYLLNX
3agay KoMnbloTepy TpedyeTcs Soablue GU3INYEecKOoi NaMaTH.
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JINTb CTapY10 €ro KOMWIO, U TOJILKO 3aTeM 3aMucaTh Ha 00pa30BaABLUEECS] MECTO
OoNbILION dafi.

Ha ycTpoiicTBE MpsSIMOro NOCTYNa MOXHO M306eXaTb 3TOM HEMpPUSITHOM
CUTYAUMH, €CJIM NOCTAHOBUTD, UTO (paiijl MOXKET pa3MeLLAThLCs Ha HEM B obna-
CTH JAHHBIX /70 Yacmam, a KapTa pa3MeLUEHUs 3TUX YacTel OydeT 3anucaHa B
CUCTEMHYIO obnacTb. Ecnu, He MyapcTBYysl, MPEANOJOXKUTb, YTO B CHCTEMHYIO
00J1aCTb 3aMHMCHIBAOTCS HOMEpa IMOJYKUI00aiTHLIX CEKTOPOB, B KOTOPLIX Jie-
XUT aiin (no 32 6uTa Kaxabih HOMEP), TO BBIXOAUT, UTO pa3Mep CUCTEMHONA
001aCTH, KOTOPbI Moxcem NoTpedoBaThes, BCero B 16 pa3 MeHbLUe (ailIoBoiM.
Ho B Linux B cMcTEMHYI0 00JaCTh 3alUCBIBAIOTCS HHIEKCHbIE JECKPHNTOPDI,
pa3Mep KOTOpBIX CYLLECTBEHHO O0Jblle. KonmnuecTBO MHAEKCHBIX 1eCKPUIITO-
POB MOXET ObITb HAMHOTO MEHbILIE KOJIUUYECTBa OJIOKOB, HO BCE XK€ CUCTeMHas
001aCTb 32aHUMACT MPUMEPHO TaKYI0 Xe (OT MITH 10 ACCITH MPOLICHTOB) 10110
0011ero AMCKOBOTO MPOCTPAHCTBA.

WHAEKCHBIH JeCKpUnTop, inode

BHyTpeHHU T 00beKT (haitsioBOi CUCTEMBI Linux, 0IHO3HAYHO oMnpe-
NeasiloMid npuHagaexawuit et dain. MHaekcHBIR AeckpunTop
COINCPXKUT aTpUOyThl (paitsia, pasmep, YKa3biBAET DPACMOJOXCHUE
daiina Ha nrcke M T. N. KaxaomMy MHAEKCHOMY AeCKPUNTOPY COOT-
BETCTBYET CIMHCTBCHHbIA B 1aHHOH (paitnoBoil cucTeMe UAEHTHU DU -
KaTop-LUeJI0€ YUCIO.

Ha camom nene, naxe Ha XXECTKOM AMCKE OJOKM, pacroyioXKEHHbIE Moj-
psill, CUUTBIBAIOTCS (M 3alUChIBAIOTCA) ObICTpPEE, YEM OJIOKU, PACMIONOXEHHBIE
Kak nonano. 3d¢eKT cBA3aH ¢ MEXaHUYECKUM YCTPOMCTBOM XECTKUX IMCKOB,
NMosSICHATL KoTopoe Medoauio IypeBUY He cTajl, cCbllasgch Ha OOLIEU3BECT-
HOCTb. CyTb €r0 B TOM, YTO 3a€PKKH MPH UTEHUW JaHHbIX, HAXOOSIUMXCS Ha
pa3sHbIX UMIMHAPAX AUCKA, PACTYT IMHEHHO, KaK sl JICHTBI (UeM Jafblue, TeM
nonblwe). OAUH U3 OCTPOYMHBIX COCOOOB ONTUMU3UPOBATL PabOTY ¢ IMCKOM
COCTOUT B TOM, UTOOb!I pa30UTb BCE LMJIMHAPLI HA epynnbl, 3 BHYTPU Kaxaou
TpyMiibl BbIACIUTL CBOKO CUCTEMHYIO 00J1aCTh U 061aCTb JaHHbIX. Toraa camu
daiiibl U UX MHAEKCHbBIE JCCKPUITOPLI BYAYT JieXaThb, €CJIM 3TO BO3MOXHO, Ha
COCEOHMX UMJIMHApAX, U JOCTYI YCKOPUTCS.

Jpyroe, 6bosee oblLiee pellieHUE — UCIOAb30BalHME KEIUMPOBAHMSA, TIPH KO-
TOpPOM JaHHBIE C JMCKA YaCTMYHO Iyb6auMpyloTcs B mamsatu. Eciu Kakoit-to
npouece MpouYuTal JaHHbIC U3 ¢aiiia, 3TH AaHHbIE HCKOTOPOE BPEMST HaXoasT-
csl B MaMSITH, Ha c/1yvai, €CJIM OHU €My (MM KOMY-HUOYAb IpyroMy) ONSITh [0~
HanobaTcsl. [ToBTOpHOE obpalleHME yKe HE TOMAET 10 AMCKA, CUCTEMA BEPHET
npoueccy JaHHble U3 Kella, pa3 YK OHU HUYEM HE OTIMYAIOTCs OT TeX, UYTO Ha
nucke. Ecnu npouecc 3anucans naHHBIE HA AUCK, COACPXUMOE Kelia OOHOBSI-
€TCsl, OCTaBasiCb aKTyaJbHbIM.
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Eiue achekTHBHEN KElll HA 3anuch. ONEPALMH 3aMMCH HAKATUIMBAIOTCSA B
NMAMSATH, a A0 AMCKA 10OUPAKOTCS He ¢pa3y, U B TOM MOpsiaKe, B KAKOM ObICTpee
npoiifeT 3anuch, a HE B TOM, B KAKOM ObUIHM BbiMoJIHeHbI. Ecu 3anucs 1iia Bo
BpeMEHHbII a1, KOTOpbIH, B KOHLIE KOHLIOB, YAAIWIH, 00palleHUI K AUCKY
MOXET BOOOILUE He cayuuTbesl. OIHAaKO ¢ KEMIUPOBAHUEM OMepalri 3amucu
caeayeT oOpaulaThesi 0€peXHOo: a BAPYT COOM B 3JIEKTPONMUTAHUM TTPOU3OUAET
UMEHHO TOTAA, KOTAA YacTb AAHHBIX yXe 3aMucaHa, a 4yacTh — eule HeT? A ec-
1 He NMOJHOCTbIO, KYCOYKaMM, 0OHOBUIACH CUCTEMHAs 00J1aCTb, COCTOSIHUE
GaitnoBOM CUCTEeMBI TIOCJe TOTO, KaK MUTAHUE OMSITh BKIKOYAT, MOXET OKa-
3aThCSl COBCEM MMJJAYEBHBIM — HACTOMbKO, YTO AAaXE YTUINUTA BOCCTAHOB/EHUS
fsck MoxeT oka3aTbes 0eccUbHOU. TloaToMy cCHcTeMHBIE 00J1acTH TGO BO-
0bile He KEWMPYIOTCSl Ha 3alUCh, JTU00 AEN3I0T 3TO UCKIIOUMUTENBHO C NTOMO-
b0 OYAYLHMX KAHIMIATOB M AOKTOPOB HaykK, KOTOPbIE pacCUMTBLIBAIOT 0e30-
NACHbIE AJITOPUTMbI OOHOBIEHUST (PAIOBOI CUCTEMbI U3 KELla Ha 3aTTUCh. ..

PaboTta ¢ ¢paitnoBbIMn cUCTEMamMu

Hrak, Linux cB0O0OAHO paboTaeT (M Aaxe NpearnoydTaeT pabotaThb) ¢ He-
CKOIbKMMU pasiesaMM IMCKa, CodepXalluMH, BO3MOXHO, pa3Hble TUMbI (aii-
NOBBIX CHCTEM.

Mo+ THpOBaHe 1 pasmMOHTpoBaHne

B nexumu 3 0661710 paccKa3aHo 0 TOM, UTO (haiJIOBble CUCTEMBI Ha pa3ivy-
HbIX pa3nesiax «[IpUBUBAIOTCS» B BUIE BETBEM OOLUEro AepeBa KaTajaoros, pac-
Tyimero u3 “ / “. JlenaeTcs 3To npu MOMOLIM KOMaHAbl mount -o HacTpO -
K¥_MOHTHMDOBAHMUSI YyCTPOMCTBO TOYKA MOHTUDPOBaHMS, TIE yCTPOM -
CTBO — 3TO UMs 0J104YHOro paina-ablpku, ToYKa_MOHTHPOBAHMA (Mount-
point) — MOAHbIA NYTb K KATANOTY, & HaC TPOHKM_MOHTHUDO BAHMS ONIPEAEsi-
10T 0coOble MapaMeTphbl, pa3Hble WIS pa3Hbix GaiaoBbix cucteM. Tlocae Bbl-
NOJHEHUS] 3TOM KOMAHbI COAePXUMOe (hailIoBON CUCTEMBI, pa3MELHEHHOM Ha
ycrposicTBe (Kak MpaBHIo, IUCKOBOM pasiefe), CTAHOBUTCS AOCTYIMHbBIM B
BUAC JepeBa MOAKATAAOTOB TOYKY_ MOHTHPOBaHMA. [10CMOTPETh CIIMCOK
BCEX CMOHTHPOBAHHBIX (PANIOBBIX CUCTEM MOXHO C MOMOLUbIO KOMAaHIbl
mount 0e3 rnapaMeTpoB:

[root@localhost root]# mount

/dev/hda5 on / type ext3 (rw)

/dev/hda7 on /home type ext3 (rw)

/dev/£d0 on /mnt/floppy type subfs (rw,nosuid,nodev,sync)
/dev/hdc on /mnt/cdrom type subfs {(ro,nosuid,nodev)

proc on /proc type proc (rw,gid=19)
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devpts on /dev/pte type devpts {(rw,gid=5,mode=0620)
[root@localhost root]# umount /home

[root@localhost rootl# 1ls /home

[root@localhost root]# mount /dev/hda7 /home
[root@localhost rootl# 1ls /home

methody shogun tmpuser
IIpumep 11.7. TpocMOTp cIMcKa CMOHTUPOBAHHBIX (PaliIOBBIX CUCTEM

O06a Linux-pa3agena CMOHTUPOBAHBI 1IpH CTapTe cUCTEMBL: /dev/hdab
0o0pa3yeT KopHeBy10 ¢aiijloBy10 cucTeMy, a /dev/hda’7 UCMOJb3YeTCs IS Xpa-
HEHUs TT0JIb30BaTe/IbCKUX JOMAILIHUX KaTanoros*. Cynepronb30BaTe/ib MOXET
Pa3sMOHTUPOBATD (DaIOBYIO CUCTEMY BPYYHYIO C MOMOILIBbIO KOMaHAbl umount
TOYKA_MOHTHUPOBAHMS, €CJIW Ha HEW He OTKPbITO HUKAKHUX PaitjaoB U HUKTO
He MCMONb3YeT KaKoi-a1100 €€ KaTaior B KAYECTBE TEKYLIETO.

Hns Toro 4toObl (painoBbie CUCTEMBI MOHTUPOBAIUCH MPHU CTapTe, HX
ONMUCHIBAIOT B daiine /etc/fstab:

/dev/hda5 / ext3 defaults 1 1

devpts /dev/pts devpts gid=5,mode=0620 0 0

/dev/hda7 /home ext3 defaults 1 2

proc /proc proc gid=19 0 0

/dev/hdaé swap swap defaults 0 0

/dev/£30 /mnt/floppy subfs fs=floppyfss,sync,nodev,nosuid

/dev/cdrom /mnt/cdrom subfs fs=cdfss,nodev,nosuid
IIpumep 11.8. Conepxumoe /etc/fstab

ITepBoe nose Kaxmoi CTPOKH 3TOro (pailna — yCTpOMCTBO UM Ha3BaHUe
BUPTYAJIbHOH (Daii10BOH CHCTEMbI, BTOPOE — TOYKAa MOHTHUPOBAHUS, TPEThE —
mun HanaoBOM CUCTEMbBI, YETBEPTOE — HACTPOWKU MOHTHUPOBAHHUS, a NSATOE U
LIECTOE OTHOCSITCS K OpraHU3allMM pe3epBHOr0 KOMMPOBaHUS M Mpouesype
npoBepky ueabHOCTH. ConepxuMoe fstab NpakTUYECKU MOBTOPSIET Bbloady
mount (dev/cdrom Ha 3TOH MalliMHe — ccbUlKa Ha /dev/hdc). 3nech yka-
3bIBA€TCs1 U 00/1aCTh NMOAKAYKH, KOTOPYIO SIPO HE MOHTHPYET, a UCIIOAb3yeT
HanpsMylo. YTWiuTta mount TOAIEPXHUBAET YceHeHHblid BAPDUAHT KOMaHAHOW
CTPOKM mount TOYKA_MOHTMPOBAHMS, IPU KOTOPOM OHA CaMOCTOSITEJIbHO
MLIET B /et c/fstab, KAKMM CIOCOOOM O0JXHA ObITh CMOHTUPOBAHA TOY-
Ka_MOHTupoBaHusA. JAnsl TOro 4toObl NpHU CTapTe CUCTEMbI Kakoe-a1Mb0 yCT-
POMCTBO HE MOHTUPOBAJIOCH, @ YCEYEHHBIM mount €ro MoXHO ObLJI0 CMOHTH-

* Mechoanii 3aMeTHII, 4TO /tmp M /var He CMOHTUPOBaHbl HUKY/A, U, CJIEL0BaTebHO, KOPHEBas
(haioBas cucteMa, Bonpeky pekomeHaaunsM FHS, cainikoM yacto ucnosb3yeTes Ha 3anuch,
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pOBaTh BPy4YHYIO, B M0JIe «<HACTPOIKH MOHTUPOBAHHSI» TOOABISIETCS KJTIOYEBOE

C1oBO noauto.

JBe mocneIHUX CTPOKH OTHOCATCSI K MOHTUPOBAHUIO CoeMHbiX (Temov-
able) HocHTeeli: Ta3epHOro U THOKOTO AUCKOB. ChEMHBIE HOCUTENU TIPUXO-
IHTCS MOHTHPOBAaTh TOPA3/I0 Yyalle HECHEMHBIX — HE BO BPEMsI CTAPTa CHUCTE-
Mbl, @ BCSIKMIA pa3, KorJaa HOCHTEJIb CMEHMIICS], M COIEPXUMOE HOBOTO HEOOXO-
IKMO TIOMBb30BaTeNo. Majio Toro, Hamo pa3peulMTh BBINOJHATH ONepaLHio
mount roav3oeamenro, KOTOPbIMA IPUHEC AUCKETY U XeNaeT nopaboTaTthb ¢ HE.
C 1pyroil CTOpoHBI, HElb3s1 BCEM M KaXIOMY AaBaTh MPaBO 3aMycKaTh mount
1 0cobeHHO umount C wosmu apamerpamu! CylliecTByeT 4eThIpe crocoda
paspeliuTh BOZHUKAIOLIEE TTPOTUBOPEUHE:

. Bocnonb3oBaThcsl yc€UEHHBIM BAPMAHTOM mount (3anuch ¢ HACTPOHKOM
noauto B fstab) ¥ yrunuroi sudo, npu NOMOUIM KOTOPOW NO3BONUTH
TIOJIb30BATEN O BBITIONHSATD, CKAXEM, MOAbK0 KOMaHAbl mount /cdromH
umount /cdrom.

1. Bocronab3oBaTbCsl YCEUEHHBIM BAPHAHTOM mournt M HaCTPOHKOM owner
B £ st ab, KOTOpasi MO3BOJSIET BBITIONHSITE ONEPALIMI0 MOHTUPOBAHUS X0-
38UHY YCTPOWMCTBA; NPU 3TOM /dev/hdc oTaaercs BO BjaJAcHUE NMEPBOMY
3aperuCTPMPOBAHHOMY MOJB30BATEIO TaK Xe, Kak /dev/audio U npo-
Yue YCTPOWCTBA MEPCOHAIBHOTO MCIOJBb30BAHUS. DTOT CMOCOO JTydllie
NPEABbIAYLIETO TEM, YTO UCKJIIOYAET CUTYaLlMIO, KOTAA OJUH TNOJIb30BaTE/b
CMOHTHUPYET IMCK, a IPYroif HEMEUIEHHO €T0 pa3MOHTHPYET.

3. Bocmnonb3oBaThCs CiELIMAIBHBIM JeMOHOM W3 TlaKeTa autofs, KOTOPbIA
OTCJIEXXMBAET OOpalllEHUs NOJIb30BaTeJlel K HEKOTOPOMY KaTaJiory (Ha-
npuMmep, /mnt/cdrom/auto) U CaMOCTOSTENBHO BBITOIHSIET Ornepa-
UMIO mourt, a €CAU K COAEPXUMOMY HOCUTEJISI I0JIT0E€ BPEMST HUKTO He
obpaluasicas — umount. DTOT Cnocob Jy4qiie TPEAbIIYIIEro TEM, YTO
NOJb30BATEN 0 BOOOLIE HUKAKUX JHOTOJHUTENBHBIX KOMAH/ NOAaBaTh He
TIPUXOIUTCSI.

4,  Bocnonb3oBaThcsl CHELMATU3MPOBAHHBIM MoOyiem Adpa (B TIpUMEPE —
subfs), KOTOpPBIA Bcerna cooblaeT NporpaMMe Mosib3oBaTeNs, YTO YCT-
POMCTBO CMOHTUPOBAHO U TOTOBO K paboTe, a NMOMEHSIJICSI I HOCUTENb,
pa3bupaeTcss cCaMOCTOSATENbHO. DTOT CMOCOO yuilie MPEAbIAYLIETO TEM,
YTO MOJIb30BATEN IO HE TIPUXOANTCS XKAATh, MOKA CUCTEMA COU3BOJIUT pa3-
MOHTUPOBATh U «OTIAaTh» Jla3epHbIH AUCK. KpoMe Toro, subfs MOXeET
CHabXaTb MoJjb30BaTeNsl JaHHBIMU U3 Kellla, JaXe €CJIM JUCK JaBHO YXe
BBIHYT (pe4b MIET, pa3yMeeTcs, 06 orepaLusX YTEHHUS).

Bo Bcex ciyyasix, Koraa AMCK MOHTUPYET He CUCTEMHBIN aIMMHUCTPaTOp,
CTOMT TIPEATNPHUHSATbH HEKOTOpbIE AOMOJHHUTENbHBIE AedcTBUSA. Hampumep,
IMCK JOJKEH MOHTHUPOBATBCS TaK, YTOOBI C HETO He paboTas 3amMycK ¢ noaMe-
Hoii naentudukaropa (setUID), u yTo6b1 Ha HEM Henb3st ObLIO co31aBaTh (haii-
Mbl-AbIpKH (UTOOBI HE MOTBOPCTBOBATb XYJIMTAHCTBY, Bpone 3arnycka setUID-
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000JIOYKU UM 3aMUCU MPSIMO B YCTPONHCTBO, COOTBETCTBYIOLIEe hda). 3a 310
OTBEYAIOT HACTPOMKHU nosuid U nodev, yIIOMsIHYThHIE B /etc/fstab.

Kpome Toro, nazepHble MpUBOAbI UMEIOT «3alLEJKY», HE MO3BOJISIOULYI0
U3BJieYb JUCK, MOKA OH UCMOJBL3YETCH, a AUCKOBOAbI UM ycTpoiicTBa USB
Flash — HeT (x0T4, Ka3asoch Obl, OHA KaK pa3 HY:XXHEE TaM, Ie ITPOUCXOIMT 3a-
nuch). ENMHCTBEeHHas HaAexaa — Ha TO, YTO MOJib30BaTe b He OyneT Bblaepru-
BaTb JUCKETY M3 AUCKOBOJA, MOKA OH 3aHMMaeTCs 3alUChbiOo, U Ha HEM TOPHT
3eneHaa naMnouka. YTtobbl Kaxknasi onepauusa 3aluMcu HeMeUIEHHO MPUBOIN-
Jla K mepeaaye JaHHBIX, HEOOGXOAMMO MOJHOCThIO OTKJIKOUUTD Kl 3aMUCH, TO
€CTb UCIOJb30BATb CUHXPOHHBIE PEXUM pa0OTHI (hali10BOM CUCTEMBL, DTO Aea-
€TCS MPH MOMOLUM HACTPOMKHU syncC.

MNMognepxunsaemsie Linux gpainossie cncremsl

Ecau 6b1 Ha KOMMbIOTEPE U3 MPUMEPA UCIIOJIB30BAICS CITIOCOO MOHTHPOBA-
HHsl JIA3€pHOTO AUCKa 1 WIM 2, TO B moje «TUM» fstalb ObU1O Obl HAMMCAHO
1509660. Tak Ha3biBaeTcs TUN (PailIOBOM CUCTEMBI, OOBIYHO MCIONb3YEMOM Ha
Jla3epHbIX IUCKax. UTo xKe KacaeTcst XKECTKUX IMCKOB, TO Ha HUX MOXET UCTOb30-
BaThCsl HECKOJILKO THUIMOB (haiIOBBIX CUCTEM, JaXe Ha OnHOM Linux-KOMIbIOTEpE.

OcHoBHas ¢aiinoas cucteMa B Linux HasbiBaeTcs «Ext2». UMs npoucxo-
IWT OT cjoBa «extended» (pacliMpeHHast) M MOsABUJIOCH MOCIIE TOTO, KaK caMas
nepBasi Bepcusi (aifioBoi cUCTeMBl paHHUX Linux, moBTopsitoiiasi BO3MOXHO-
CTU OJHOTO U3 BapuaHTOB (paitnoBoit cucteMbl UNIX, okoHYaTe1bHO ycTapena.
INpunuiock mepenucaTh COOTBETCTBYIOLIYIO YacTb 1pa, pacuupus yxXe UMero-
uiecst BoamMoxHocTd. Tak nossunack «ExtFS». Korna u oHa ycrapena, Bo3-
MOXHOCTH CHOBA paclUMpUJIM, U K Ha3BaHHUIO 1OOABUJIOCH YMCIIO «2». [ToBce-
MECTHO Ucnojb3yemasl B aucTpuGytuBax Linux ¢aitnosas cucteMa «Ext3» —
«TPVKIbI PaCLIMPEHHAasi» — OTJAMYaeTCst OT EXt2 MOMACPXKOH XKy PHATMIAUMH.

XKypuanupyemas ¢aiiioBasi cucTeMa BeICT MOCTOSIHHBIM YYET Bcex onepa-
LM 3aMMCH Ha OMCK. TToayyalolmuics KypHan oOpaieHuii caM, B CBOIO OYe-
pelb, 3aMycbiBaeTCcsl Ha AMCK. Pa3zHHLA MeXay 3aMUChIO XypHala U 3allUChio
CaMUX JAHHBIX B TOM, YTO JaHHbI¢ CJENYET 3aMUChIBaTh B CTPOTO OMpEIESIeH-
HOE MECTO, a XXYPHaJI YCTPOEH Tak, YTOObI 3AlMUCbIBATLCS KAK MONCHO Obicmpee.
Beirona oT Tako# OBYXCTYNEHYaTON MpoLEAypbl OCOBEHHO OCTPO OILYIIAECTCA
nocJje c6osl NeKTPONUTAHUs: BCE OMepalLiMu, 3allUCU, KOTOPbIE €LIe He yCre-
JIW 3aBEPLUUTLCS, 3aMUCaHbl B XKypHaJe, TaK UTO CTOUT MOCJIE BKIIIOYEHHS KOM-
NbloTEpa «POUrpaTh» MX ellie pas3, U ¢aiinopast cucTemMa Boiaet B Hopmy! Ec-
JIU 4acTb JaHHbBIX YXe Oblia 3alMcaHa Ha AMCK, MOBTOpHas (Mo TpeGOBaHMIO
JKypHasa) 3alUCh mex Jce cambix TAHHBIX HA Mo J#ce camoe MECTO HUYEM MOBpe-
IUTh He MOXeT. HakoHell, eciv onepalivs 3aMUCH HE nornaja aaxe B XypHail
(4TO ObIBAET peaKo), To (paiioBasg CUCTEMA BCe PABHO OCTAHETCS B paboueM
COCTOSTHUM, KAKUM OHO ObL10 do Hayala 3TOi ornepaLuu.
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KypHanvpoBaHHe MOAIEPXKUBAETCS U APYTUMU (HaiIOBBIMM CUCTEMAMMU,
renonp3yeMbIMu B Linux — XFS u ReiserFS. ReiserFS Boobuiie noxoxa ckopee
#a 6a3y JaHHbIX: BHYTPU HeE UCIMOAb3yeTcsl COOCTBEHHAsi CUCTEMa MHIEKCa-
MM ¥ BBICTPOTO MOMCKA AAHHBIX, & UHAEKCHbIE JECKPUNTOPLI U KaTalOTH B
¢une Linux BbIMOJHEHBI B BUE ONHON M3 BO3MOXHbIX HaACTPOEK Had 3TOM
cicteMor. TpanMUMOHHO cumuTaercs, yto ReiserFS oTnuyHo noaxoauT ans
XPAHEHUSI OTPOMHOTO YMCIa MaleHbKUX daiinoB (YTO ObLIO ONHON U3 Lienei
npoekta), a XFS — nns1 xpaHeHUs oueHb 60abLIKMX HaliJ0B, B KOTOPbIX MOCTO-
AHHO YTO-HUOYAb NOTTUCLIBAETCS UM U3MEHSIETCS.

B Linux nomnep:xuBaeTcsi, KpoMe COOCTBEHHbBIX, HEMaJIo dopMaTtoB (aii-
J0BBIX CHUCTEM, Mcnoab3yemblx apyrumMu OC. Ecau cnoco® 3anucu Ha 3TH
$ailToBbIE CUCTEMbl U3BECTEH U He CAHIIKOM 3aMbIC/IOBAT, TO paboTaeT U 3a-
THCh, ¥ UTEHHE, B TPOTUBHOM CJIy4yae — TOJbKO YTeHHe (YeTO HepeaKo ObIBaeT
gocratoyHo). [lonHOCThIO  moanepxxuBatoTcsi  (alaoOBBIE  CUCTEMBI
FATI2/FAT16/FAT32 (tun vfat), ucnoasdyemble B MS-DOS u Windows,
paHHMe Bepcuu UFS, cnonb3yeMble B cucTeMax ceMeiicTBa BSD. HoBble Bep-
o UFS (nanpumep, UFS2 u3 FreeBSDS3, obnaaatouias cBoicTBaMU, KOTO-
pble He BXOAAT B CTaHAapT Linux) moanep:XMBaloTcs TOJNLKO Ha YTeHUeE, KaK U
co3naHHasi Ha ocHoBe DEC VMS, Ho BrocneaACTBUM MHOTOKPATHO TNepepabo-~
1aHHas aiinosas cucteMa NTFS u3 Windows.

Inst Toro yTo6bl CMOHTHPOBAThL (PAWIOBYIO CUCTEMY, UMEIOLLYIO 3adaH-
HblJ TUT, KOMaHAe mount HeoOXOAMMO yKa3aTh ero ¢ MOMOLUBIO KJIioua “ -7

[root@localhost root]# fdisk -1

Device Boot Start End Blocks Id System

/dev/hdal * 1 25 100768+ 6 FAT16
/dev/hda2 26 520 1995840 5 Extended
/dev/hda5 26 282 1036192+ 83 Linux
/dev/hdaé 283 334 209632+ 82 Linux swap
/dev/hda7 335 520 749920+ 83 Linux

[root@localhost root]# mount -t vfat /dev/hdal /mnt/disk
{root@localhost root]l# 1ls /mnt/disk
autoexec.bat config.sys fdconfig.sys freedos.bsse

command . com fdconfig.old fdos kernel.sys
ITpumep 11.9. MoHTHpOBaHMe daiinoBoit cuctembl FAT16
BupryansHbie u ceressie ¢pansioBblie CUCTEMbI

B /etc/fstab Medoauii cpa3dy 3aMeTU ABe CTPOKM, HaUMHAIOLIMECS
He ¢ UMEHH YCTPOMCTBA, a ¢ Ha3BaHHW s BUPTYaubHOI ¢aii10Boil CUCTEeMBI, COep-
KUMOe KOTOPOil IOCTYITHO B COOTBETCTBYIOLLIEH TOUKe MOHTUpPOBaHUs. BUpTy-
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anbHas aiiioBas cucTeMa OOBIYHO HE 0OpalllaeTcsl HU K KAKOMY BHELUIHEMY
YCTPOHCTBY, a «[IPUIYMBIBAET» BCE JIEPEBO KaTaJlOroOB U HaxoasuiMecs B HUX
¢aitnbl caMa. TakoBa, HanpuMep, daitnosasa cucteMa B naMati (ROMFS, unu
a”anoruyHas et TMPFS, nomaepxuBalollas onepauyu 3arnucH), MCNoJib3ye-
Mas B CTAPTOBOM BHPTYaAJIbHOM OucKe. Kak npaBujio, BUpTyanbHble (aiioBbie
CHCTEMBI MCIIONB3YIOTCS IUI8 TOTO, 4YTOObl MPEAOCTABUTb HOCTYI MO YTe-
HMIO/3aMHCH K HEKOTOPOI1 HepapXUUeCKOi CTPYKTYpe JaHHbIX.

Bo MBorux Bepcuax UNIX nporpamMma ps paboTaeT HEMOCPEACTBEHHO ¢
YCTpoHCcTBOM /dev/kmem (MaMsAThIO g/pa), YTOOB 1OOBITh OTTYAAa UH(OPMa-
UMIO O TabJMLAX POLECCOB; 3TO CJOXHAA U JaXE OMacHasl NporpaMma, uMe-
101l1ast AOCTYI K CBATAs CBATHIX CUCTeMBI. B Linux ps MoxeT ObITh epenucaHa
YyTb JIU He Ha shell, moToMy uto Tab/MLa MPOLECcCOB U Macca Ipyroii nHdop-
MalMU O CUCTEME JOCTYITHBI B BUJIE AEPEBA MOAKATAIOT0B /proc:

[root@localhost rootl# 1ls -F /proc

1/ 585/ 793/ 882/ esl371 irq/ modules stat

10417 598/ 794/ acpi/ execdomains kcore mounte@ swaps

16/ 6/ 795/ bus/ fb kmseg mtrr sys/

2/ 681/ 796/ cmdline filesystems ksyms net / sysrq-trigger
3/ 697/ 797/ cpufreq fs/ loadavg partitions sysvipc/

4/ 7/ 798/ cpuinfo ide/ lockse pci tty/

492/ 725/ 8/ devices interrupts mdstat scei/ uptime

5/ 751/ 840/ dma jomem meminfo self@ version
572/ 784/ 844/ driver/ ioports misc slabinfo

[root@localhost rootl# 1ls -1 /proc/l

total 0

-r--r-~r-- 1 root proc 0 Dec 4 16:15 cmdline
lrwxrwxrwx 1 root proc 0 Dec 4 16:15 cwd -> /
“r------=-- 1 root proc 0 Dec 4 16:15 environ
lrwxrwxrwx 1 root proc 0 Dec 4 16:15 exe -> /sbin/init
dr-x------ 2 root proc 0 Dec 4 16:15 fd
-r--r--r-- 1 root proc 0 Dec 4 16:15 maps
-IW-~------ 1l root proc 0 Dec 4 16:15 mem
«r--r--r-- 1 root proc 0 Dec 4 16:15 mounts
lruxrwxrwx 1 root proc 0 Dec 4 16:15 root -> /
-r--r--r-- 1 root proc 0 Dec 4 16:15 stat
~-r--r--r-- 1 root proc 0 Dec 4 16:15 statm
-r--r--r-- 1 root proc 0 Dec 4 16:15 status

[root@localhost rootl# cat /proc/l/environ ; echo

OME=/TERM=1inux

Ipumep 11.10. BupryanbHas daiinobas cucteMa PROCFES
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B 4yacTHOCTH, MOIKATaAOTH /proc C YWCJIOBbIMU MMEHAMU COAEpPXaT
HHOOPMALIMIO O TMpoileccax ¢ COoOTBETCTBYOMNMHU PID. ®aiin exe takoro
noKaTaiora — CMMBOJIbHAS CChIJIKA Ha 3aMyHIEHHYIO MporpaMmy, daiin cmd-
line comepXHUT KOMAHIHYIO CTPOKY, a environ — OKpyKeHHe npoiiecca. Me-
doauit yrnyouics BuTeHHe man proc, pykoBoactsa no PROCFS, u, kak Bce-
Ina, yOeauscsl, YTo WISl MOJIHOTO MOHUMAaHMUS 6ceeo, YTO €CTh B / proc, eMy Mo-
K4 HE XBaTaeT 3HAHUM.

(dajiosas cucTeMa devpt s — IIAr HABCTPeYY JUHAMHUUYECKOMY WMEHOBA-
HMlo ycrpoiicTB. OHa MpenHa3HaueHa [Uisl 3MYJISTOPOB TEPMMHANA, TAKMX Kak
sshd, xterm WIH screen. 3a1a4a SMyJISITOpa TEPMHHAJIA ~ MPEAOCTABUTD MOJIb-
30BaTeNIIO MOJHOLEHHbII UHTepdheHC KOMaHAHOK CTPOKH (C 3aMyCKOM KOMaHI-
HOro MHTEprpeTaTopa, ¢ paclo3HaBaHUEM M TIepeaayeii CUTHAIOB U T. T1.) @ om-
cymemeue TepMUHAIBHOTO 060PYI0BaH U1 — MO CETH WIH U3 rpacrueckoi moacu-
CTEMBI, WIH MPH HEOOXOAUMOCTH CHIMMTUPOBATh HECKOJIBLKO TEpMUHAIOB. PaHb-
1ie AJIS 3TOTO MCMOJIB30BAJIMCH Tapbl YCTPOWUCTB /dev/pty## — /dev/tty##,
me ## — OBYXCMMBOJIBHBIA uneHTHdbMKaTop. [Iporpamma-sMyasTop HayMHana
00MEHMBATBbCS JAHHBIMU (OT TTOJIb30BATEISI WM U3 CETH) C TEPBbIM CBOOOAHBIM
YCTPOHCTBOM (CKaXeM, ptya2, KOTOPOE, B CBOIO Ouepeib, ObLIO MPMBSI3aHO K CO-
OTBETCTBYIOLLIEMY TEPMUHAJTBHOMY YCTPOUCTBY (ttya2)). UMeHHO ¢ 3TUM yCT-
POMCTBOM M B3aMMOLENCTBOBA KOMAHAHbBII MHTEPIPETATOP U MPOYHE MPOLECCHI
Linux, Haxonsich B MIOJTHOM YBEPEHHOCTH, UTO 3TO MOJTHOLICHHBIN TEpMUHAI.

Boixoauno, 4yTo map Lty ##-pty## MpU CTATUYECKOM MMEHOBAHHUH YCT-
POJMICTB MOTJIO HE XBaTUTh, JaXe €CJU CO34aTh UX OUEHb MHOTO (10CTaTOYHO 3a-
NIYCTUTD ellle OOJIbLIE 3MYJIATOPOB TepMUHAA). [103TOMY MpUAYMATH 3aBeCTH
00HO YCTPOWCTBO THNA pty — /dev/ptmx U BUPTYalbHYIO (DailJIOBYIO CUCTEMY
/dev/pts WIsl TepMUHATBHBIX haln-asipok. Kaxaas nporpaMMa, OTKpbIBaKO-
was ptmx, MoJy4aeT ¢60id AECKPHIITOP), a B DL S/ 3aBOAUTCS OUePeAHOE TEPMHU -
HaTbHOE YCTPOMCTBO, MMSI KOTOPOTO COBMAAAET C MOPSIAKOBBIM HOMeEpoM. Kor-
[a IECKPUITOP 3aKpbIBAeTCsl, TEPMUHANIbBHOE YCTPOICTBO HCYE3aeT.

Cpenu haioBbIX CHCTEM €CTh M TAKHE, YTO HE BbIIYMBIBAIOT COOEPXKH-
Moe CamMH, a oOpallaloTcs 3a HHUM elle Kyada-HUOYAb, HANpUMeEp, B ce€Th. Tak
paboTaioT ynajenunie ¢ainosple cucTempl, HanpuMep, NFS (network file sys-
tem), ctaHgaptHast wis1 Becex UNIX-nono6Hbix OC. BMecTo nos «ycTpoiicT-
Bo» OOBIYHO YKa3bIBAETCS CETEBOI a/ipeC KOMITbIOTEPA-CEPBepa U UMs1 pecypca
(Ha3BaHUe KaTajora), KOTOpbIi HEOOXOIUMO CMOHTHPOBATh 1o ceTu. [lomaep-
XHMBaeTcsl U paboTa ¢ ynaneHHbIMU bailaoBbIMHU cucTeMaMu Windows, mpuuem
KaK Ha YpOBHe MoayJeit siapa, ¢ MOMOIIbIo mount -t smbfs, Tak ¥ 6€3 MOH-
TUPOBAHMS, C MOMOUIBIO YTHIMTH smbclient. Linux U caMa MOXeT CIYXHTb
CEpBEPOM, MPEAOCTARIISIIOINM yAal€HHbIA HOCTYI K (haiiaM, MprUueM cllyxoa
samba, 3aHuMatoasicsi (haiioBbIMU cucTeMamMu L1si Windows moa yripasie-
HHeM Linux, paboTtaeT 3ayacTylo obicTpee, yeM Windows, 3anyuieHHbI# Ha TOM
Xe KOMIIbIOTEPE TS TEX XKE LICTEH.
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Bo3MoxHOCTH (DalinOBBIX CUCTEM 3TUM He McuepnbiBaloTcs. Hampumep,
MOXHO CMOHTHpOBAaTb 00pa3- ycTpoicTBa M3 haityia, €Cnu BbI3BaTh KOMaHIy
mount ¢ KjHo4oM -o  loop. Obpa3 ycTpoicTBa — 3TO (aiisl, ConepX UMOE KO-
TOPOTO B TOYHOCTH MOBTOPSIET COAEPKHUMOE YCTPOICTBA; €0 MOXHO, HAIpHUMeEp,
NMOJIYUUTH C TIOMOILBIO KOMaHbl cat ycrpojicTteo obpas. MUMeHHO obpa3a-
MM YCTPOWCTB MAHMIYJMPYIOT NMpOrpamMMbl 3anMcCH Ha Ja3epHble HOCHTEIH.
CMOHTHpOBaTb 00pa3 ObIBAET HYXXHO 151 MPOBEPKM WIH U3MEHEHUS COOEpPXKU-
MOTO Tepen 3aMuchio, WK L1 XpaHEHUs] COAEPXKUMOI0 HECKOAbKHX THCKOB B
WCXOIHOM BMIE;

[root@localhost rootl# 1ls -1 floppy.flp

-rw-r--r-- 1 root root 1474560 Dec 4 16:53 floppy.flp
[root@localhost rootl# mount -t viat -o loop floppy.flp /mnt/disk/
[root@localhost rootl# ls /mnt/disk/

command.com kernel.sys

[root@localhost rootl# mount | grep disk

/root/floppy.flp on /mnt/disk type vfat (rw,loop=/dev/loop0)

Hpumep 11.11. MoHTUpOBaHME coaepXuMoOro Gaiina npu nomMoiun
mount -o loop

Kak 3ametnn Medonmit, mount cosgaet maisi TAKOro cnocoda MOHTHUPO-
BAHHUS CIIELHMANBHOE YCTPOUCTBO — /dev/1oop0, U yXKe C ero rnoMoLLbIO pa-
0oTaeT ¢ daisiom.

O6uUIMpHOE NOoJe A1 9KCTIEPUMEHTOB ~— TaK Ha3blBaeMasl n0ab308AMeNb-
ckasn gaiaosan cucmema (linux userland file system, LUFS). 310 Monynb sinpa
¥ Habop 6UOAMOTEK, MO3BOJSIOLLMI OPraHH30BaTh (HaRIOBYIO CUCTEMY, OOpa-
lamwylocs 3a uHdopMauuei K o6blyHOMY npoueccy Linux. Tak opraHu3osa-
Hbl Pa3HOOOpPa3HbIE CETEBbIE «3IMYIATOPb» (HAATOBbIX CUCTEM C UCIIOIb30BA-
Huem npotokona FTP unu Secure Shell. Tak pabotaeT W 10CTyn Ha 3anucs K
daitnosoit cucteme NTFS: HekoTopasi nporpaMma odpallaeTcst K yempoicmay,
conepxkaileMy (aitioByio cCUCTeMY, 3aaeitcTeyeT ApaiiBep NTFS, B3sTbiit U3
JIKLIEH3MOHHOH KonMM caMoit Windows (3To MOXHO caelaTh ¢ IOMOLLbIO OUO-
JIUOTEK wine, MNOJCUCTEMbI, pacno3Halolleit ucrnojaHsieMble (opmMarel
Windows), n obMeHuBaeTcs naHHbiMK ¢ MoayaeMm LUFS, kotopslit M npemno-
cTaBjsieT oObIUHbIA (DaiJOBbIA JOCTYI MPOLIECCAM.

MpoBepka ¢pannoBo CUCTEMbI

Ecau noctynHas Ha 3anuch ¢aitnoBas cucteMa He Oblia pa3MOHTUPOBa-
Ha Mepen BbIKJHIOUEHHEM KOMIbIOTEPA, MOCAE BKIOUEHUS OHA OKAXETCs B He-
IITATHOM COCTOSIHUM, HE3ABUCUMO OT TOrO, UCMIOPTUIOCH Ha HEeW UTO-1HOO
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win HeT. IlpoBepkoil LeAbHOCTH (ailyIoBOIl CUCTEMBl 3aHUMAETCAd YTHIIMTA
fsck (file system check). Ha camMoM nejie TaKMX YTUIIUT HECKO0AbKO — T10 OTHOM
JUTSL KaXJAOro M3 OCHOBHBIX THUIMOB (aloBbIXx CUCTEM (€CTh fsck maxe s
VFAT). Kak yxe rosopunochk B nekuuu 10, fsck 3anyckaercs npu cTapTte
Linux, ecnin ¢aitioBasi CHCTEMa HAXOAMUTCS B HEILITATHOM COCTOSIHUHM, WIH TS
npoUIaKTHKH, ecli (aifjIOBYI0 CUCTEMY MPOCTO JaBHO HE NMPOBEPSIIH.

B caMoM nyyliieM ciiyyae £sck He HAXOAUT HUYETO MOA03PHUTEIBHOTO, H
cMcTeMa MpOIOJIKAaET 3arpy3ky. Yaile Bcero, naxe eciu B GailiioBoil cucteMe
He BCE B MOpsOKE, € KypHAA He UCTMOpYeH, U £ sck «IpOUTPBIBAET» €ro, Mno-
CJie YETO BCE OMSATH MPUXOOUT B HOPMY. 3aNyCTHTD £ sck MOXHO M BPYy4YHYIO, B
BuIe fsck ycTportcTBO WM £sck ToYka_MOHTHMPOBAHMS, OAHAKO MpPeX-
JIe CilelyeT pa3MOHTHPOBaTh GailioBy0 CUCTEMY:

[root@localhost root]# fsck -fy /home
fsck 1.35 (28-Feb-2004)
/dev/hda7 is mounted.

WARNING!!! Running e2fsck on a mounted filesystem may cause

SEVERE filesystem damage.

Do you really want to continue (y/n)? no
check aborted.
[root@localhost root]# umount /home
[root@localhost root]# fsck /home
fsck 1.35 (28-Feb-2004)
e2fsck 1.35 (28-Feb-2004)
/dev/hda7: clean, 168/93888 files, 7269/187480 blocks
[root@localhost root]# fsck -f /home
feck 1.35 (28-Feb-2004)

Pass 1: Checking inodes, blocks, and sizes

Pass 2: Checking directory structure
Pass 3: Checking directory connectivity
Pass 4: Checking reference counts

Pass 5: Checking group summary information
/dev/hda7: 168/93888 files (0.6% non-contiguous), 7269/187480 blocks

Ilpumep 11.12. Ucnons3oBaHue £sck

Co BTOpOro pasa f sck* paboTaTh TOXe OTKa3alach, CChLIAACH HA TO, YTO
GaiiioBasi cUCTeMa U TaK HaxOOUTCs B IUTATHOM COCTOSHHMH (ee aKKypaTHO

* Medoauit 3ameTh, uro s daiinosoil cucteMsl Ext3 3anycrunacsk cnenyaiuaupoBaHHas Bep-
cna e2 fsck, noaxoaswas Takxe M s Ext2.
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pa3sMOHTHpoBaiK). T1pHLLIOCE NPUMEHHUTD KJlo4 “ - £ 7 (force), KOTOpBIH 3a-
cmaeasiem fsck paboTaTh — KOHEYHO Xe, HUKaKUX OLIMOOK HalaeHO He Obl-
J0. CaMa npolieaypa NpoBEPKH AOBOJIBHO C/I0XHA — OHA COCTOMT M3 IISATH 3Ta-
MOB, KaXIblif U3 KOTOPHIX OTHIOAb HE TPMBHAJIEH U B 3TOH JIEKLUH He OMUCHI-
Baercs. KcTaTH ckasaThb, IUIsl TOrO YTOOb! MPOBEPHUTH KOPHEBYIO daiinosyio cuc-
TeMy, €€ IPUXOAUTCS CHayaja MOHTUPOBATh TOMBKO Ha YTEHHE, HAXONNUTh TaM
/sbin/fsck, NpOBEPATH M TOJBKO MOC/E 3TOT0 MOHTUPOBATL HA YTEHUe-3a-
nucs. Ecnu KopHeBasi daiijioBas cucTeMa HCMOPYEHA HACTOJBKO, YTO
/sbin/fsck B Hel HATH HEBO3MOXHO, OCTaeTcs NpoboBaTh 3arpy3Ky ¢ Apy-
rUX HocHUTelNeH (HanpuMep, ¢ yctaHoBouyHoro CD) U pa3buparbcs.

Ecnn xakas-to nopua ¢ainoBoil cHUCTEMBI BCe-TakM OOHAapyXHWach,
fsck MOXeT MOCTYNHUTb IBOAKO. Bo-nepBhIX, Bce OIUMOKH, KOTOpbIE HE MpH-
BOAT K U3MeHeHu0 NAHHBIX Ha IHCKEe, MOXHO NMONpoboBaTh UCTIPABUTb aBTO-
MaTtnyecku. HanpuMep, MHIEKCHBIE J€CKPHNTOPBI, HA KOTOPBIE HE CChLIAETCS
HH OIHO MM# (TaK Ha3blBaeMble nomepannbie (aiiast, unref files), moMernalorcs
B CMeUHANIbHBIA KaTanor /lost+found Moa UMEHaMH, COOTBETCTBYIOLLUMH
HOMEpPAM 3THX WHIEKCHBIX OECKPUINTOPOB. BrnocnencTBUM amMUHHCTpPATOp
MOXET MOCMOTPETD B 3TH (haiiJibl U PEIINTD, HYXXHBl OHH WIH HeT. Bo-BTOpBIX,
Koraa fsck BCTpeyaercs ¢ OLUMOKON, HCIpaBleHHe KOTOPOH NPUBEIET K U3-
MEHEHHIO 1aHHBIX Ha IXCKe, 3arpy3Ka Linux ocTaHaBIMBaeTCsl, U CUCTEMA Tie-
PEXOIUT B OJHOMO/Ib30BATEIbCKHIl pexkuM. [1pennonaraercs, yTo alMHHUCTpa-
TOp CaM 3anycTUT fsck: MO0 MHTEPAKTUBHO (TOrna KaxioMy M3MEHEHHIO B
¢aitnoBoit cucteme 6ynet TpebGOBATLCA MOATBEPXIEHHUE C KAaBUHATYphl), THOO
MaKeTHO, ¢ KJIIOUOM “ -y ” (TOraa CUYMTAEeTCsl, YTO Ha BCe 3aNpOChl aIMUHHUCT-
paTop 3apaHee OTBETHUII «YES»).

Korzna-to Takme 3anycku fsck -y NpOM3BOAMIM KaTacTpogUuecKHue
pa3pyllieHH!s Mo BUHe HeyMeJbIX alMMHUCTPaToOpoOB, a HhlHYe Medonuii, Kak
HHM Haxuman «Reset» Ha MHOrocTpamajibHOIl IBYXCHCTEMHOH MalliMHe, He
CMOr NOOMTBLCA HUYEro, KPOME OBYX-TpPeX MIHOBEHHBIX BOCMPOU3BEAECHUH
KypHaJia M XeCTOKOTo HaroHsst oT [ypesnua.



JNlekuma 12 KoHndpurypauuorHbie gaiinb

Jlekunna 12. KoHdurypaumoHHbie ¢pannbi

B JeKuMH onepanHoHHas CHCTEMA NpeICTaBlIeHa KAK COBOKYNHOCTD TPeX Yac-
Teli: Hen3MenaeMoli (peanH3aunn), H3MeHaeMoi (npoduis) H HanoTHerHA (10J1b30-
BATe/ILCKHX (haiios). BuinesieHb xapakTepHble 1U1st Linux cBoicTBa npoduis u cno-
co0b1 paboTh! ¢ HUM. PaccMoOTpeHo HeCKOJIbKO MPHMEPOB OCHOBHLIX KOH(GHIypaum-
oHHbIX (AITOB H TOro, KAK OHH 32Ja10T CBOHCTBA COOTBETCTBYIOLIMX CHCTEMHBIX

cIyx0.

KmoueBbie ¢10Ba: aTOMapHOCTb, BXOAHOE WMSI, TPYIINA MO YMOJYAHHIO, A0~
MalllHH# KaTaJloT, AOCHCTEMHasI 3arpy3Ka, HIeHTH(PUKATOP TPYITIbI, HACH-
TH(HHUKATOP NMOJIB30BATENS, HAICHTHOUKALIUA, KIII0Y NMapoJis, KOHurypa-
LHOHHBIN (ailsl, OKpYXEeHHE, MOJIb30BaTeNIbCKOE HAMOJHEHHE, NTPOPHIIb,
peain3alus NpoPuns, pexXUMBbI Vi, CaMOAOKYMEHTUPOBAHHUE, CHTHAJ, CH-
CTEMHBIHA BbI30B, CHCTEMHBIA XYpPHaJI, COKET, CTAPTOBBIA KOMaHIHBIA UH-
TEpNpeTaTop, CTAapTOBbLIN CLIeapHil, TEpPMHUHA.

MNpoekTuposaHue CBOUCTB CUCTEMbDI

OnepanoHHasi CHCTeMa, TTO3BOJIAIOLIAs 3a1eHCTBOBATh BCE BO3MOXHOC-
TH KOMITBIOTEPA, PE3KO OTJIMYAETCS OT CNIELIHATU3HPOBAHHOTO MPOTPAMMHOTO
obecrieyeHNUs OrPOMHBIM YHMCJIOM TaK Ha3bIBa€MEIX «BADHAHTOB MCIOJIb30Ba-
Hus» (use cases) M OOLIMPHENIUUMH BO3MOXHOCTAMHY TOHKON HAaCTPOMKH JUTS
pellieHMs 3a1a4 KOHKPETHOTO MOJIb30BaTe/l HAUNMYYIIMM criocoboM. [ocra-
TOYHO CpaBHUTb KaKylO-HHOyAb MrpoOBYIO TIDHUCTaBKY (HamnpuMep,
PlayStation2) noa ynpasjeHHEM COOCTBEHHO ONepallMOHHON CHCTEMEBI U ee
Xe noa ynpaeneHueM Linux. BelyncantenbHasi U MyJBTUMEINIAHAS MOIITHOCTD
TAKOTO KOMMbIOTEPA BeCbMa BLICOKA (H3BECTHO, YTO UMEHHO KOMIBIOTEPHBIE
Urpbl OMNpPedeNsioT ceifuac pecypconorpebieHne NepcoHabHOTO KOMITbIOTE-
pa). OnHaKo cnocoObl yNpaBieHWs1 OOHON WU JPYroil CUCTEMaMM HacTOJNbKO
Pa3IM4YHbI, YTO HEMOATOTOBJIEHHBIH Y€JIOBEK MPOCTO TEPSIETCS MIPH BHIE BO3-
MOXxHocTel Linux: Ha Kak¥e KHOIKH HaXUMaTb? A KHOMTOK-TO M HET...

MOXHO NMONBITATECA OMUCATh OMEPALIMOHHYIO CUCTEMY KaK OONBILIONH U
CIOXHBIH YHUBEPCATbHBIH HHCTPYMEHT VIS pelleHns no0bix 3agay. [peamo-
JlaraeTcsi, YTo TNoJIb30BaTe/b, MPOYTA JOKYMEHTALINIO, B KOTOPO OMMCHIBAET-
1, KaK paboTaeT CUCTEMa U KaK NIPUMEHSITh €€ B Pa3IMUHBIX CUTYaLlUAX, CMO-
XET peiaTh U cBou 3anayuu. [lpasaa, nns 3Toro eMy npuaercsi mpoyectb 60.1b-
1IYIO YacTh JOKYMEHTALIUM MO CUCTEME (B TOM YHC/IEe U TEXHHYECKOMN) U nepe-
TIPOrpaMMHMPOBATh HEKOTOPHIE YaCTH CHCTEMBI COOOpa3HO CBOWM HyxaaM. Ha
TaKOW NMOABUT CIMIOCOOHBI HEMHOTHE, BpEMEHH 3TO 3aiiMET HEMAJIO, 1a U BEpO-
SATHOCTb OLIUOKU (KOTOpasi TEM BbIlIE, YEM CJIOXHEE CPEACTBA YIPABJICHHUS CH -
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CTEMOI1) MPU TAKOM NMOOXOAE HENOMYCTUMO BejiukKa. CaMM YTUJIUTBI UTH CITYX-
Obl Linux, kaxayto U3 KOTOPbIX MOXHO «OKWHYTh B30POM» M TIOHSITh, YTO OHA
YMEET U YETO B HEM He XBaTaeT, paspabamuiéqromcs UMEHHO TEMU U3 MOJIb30Ba-
TeJjIei, y KOTOPBIX XBaTaeT BPEMEHHU, 3HAHWH M HABBIKOB HA TaKOE IMOJTHOE OC-
BoeHHUe (cM. jJiekuuH 17 u 18). BoiBoa: nonb3oBateb — HE pa3paboOTUUK, eMy
BCe-TaKHM BaxKHee OBICTPO M KAUECTBEHHO PEUIMTH 3adady, YeM NOJIro COBEp-
LIEHCTBOBAaTb MHCTPYMEHT pPELUEHMUS.

MoXHO MOHTH 06PaTHBIM MyTEM: TIOMBITATHCS MPEAYCMOTPETb BCE OCHOB-
Hble CTIOCOOBI UCIOJIb30BAHUS OMNEPAlMOHHOW CUCTEMBI Ha BCEX OCHOBHBIX
MOJIb30BATEIbCKUX 3aJavyax, U Ha KaXKIbli TaKOW cnoco0 co3aath (3anporpam-
MHPOBaThb) OTAEJbHYIO YaCTh, YIPABIAEMYIO «KHOTIKOH» UM YTHIMTOH. DTy
4yacTb OOBIYHO HA3bIBAIOT «pellicHHEM» (solution), U B IOKYMEHTALIUW MULLYT,
4o NOMXHO OBITh «HAa BXOHNE» CUCTEMBI, U UTO TOJTYYaeTCsl «Ha BbIXOAE» TOCIE
MIpUMeHeHUs pellieHus1. EciiM Mojib30BaTe/ib HE YMEET CaM MOCTaBUTh 3a1auvy,
WJIN IefiaeT 3TO B HeonpeneJeHHOMU QopMe («Xouy, UYTOOBI OB TEKCT», «XOUY,
4YTOOBI Urpajla My3biKa»), 3TOT Criocob paboTaeT NMPeBOCXONHO: Ta Xe UTPOBast
MPUCTABKa — 3TO OTJUYHOE PELICHHE KpaiiHe HeoNnpeneJeHHOMN 3a1a4u «XOouy
6e3 TOJIKY NOTpaTUTh BpeMsi». OIHAKO CTOUT MOJIb30BaTENI0 3aX0TETh YET0-TO
KOHKPETHOTO, HAYMHAIOTCHA TPYOAHOCTH. TpyaAHOCTH MOTyT OBICTPO CTaTb He-
MPEONOJUMBIMH, KaK TOJIBKO JUISl 3TOTO «KOHKPETHOTO» HE OKAXETCS 20Mo60-
20 pellleHUsl; BHYTPEHHSISI CTPYKTYpa CUCTEM, OPUEHTHUPOBAHHEBIX Ha «peLle-
HUSsI», CTOJIb CJIOXKHA U CTOJb NJ0X0 JOKYMEHTHUPOBAHA, YTO CIENAATh UTO-JTN00
BpYUYHYIO, CKOpee BCero, He yaacTcs. BelBod: MmoJjib3oBaTte/ib, MOHUMAIOILIMT
CYTh COOCTBEHHBIX 3a1a4, — He «KJIUEHT», OH NOJIXKE€H UMETb BO3MOXHOCTD OBbI-
CTPO M KaYECTBEHHO peLIaTh 3aJa4H CaMOCMOoamensHo, a He BBIOUPaTh U3 TOTO-
BbIX «pelIeHHI» TO, KOTOPOE HaHECET MEHBLIE Bpena.

Y10 Xe HYXKHO HICAJIbHOMY — IOCTAaTOYHO TOATOTOBJIEHHOMY, YTOOBI
IEeMCTBOBATh CAMOCTOSITEIbHO, U JOCTATOYHO 3aHSITOMY, UYTOOBI HE Mepele/ibl-
BaTh CUCTEMY — MoJib30oBaTeo? [1o-BUIMMOMY, MEXaHU3M, C TOMOILbIO KOTO-
POro MOXHO C(HOPMYJTHPOBAThL U TIPUAATH OTIePALIMOHHOHN CUCTEME Bce Tpedy-
eMbl€ ceolicmea, UMesi BO3MOXHOCTb OMMUCHIBATH PellIeHUE 3a0a4H, 1O KpalHeEN
Mepe, Ha TOM K€ YPOBHE KOHKPETHOCTH, Ha KOTOPOM OBLJIO MOCTABJIEHO €€ yC-
JIoBHE. bonbluas yacTb dpyeux, He HYKHBIX JUIST pellieHUsS] COOCTBEHHBIX 3a1a4
0/1b30BaTes, CBOMCTB NOJIKHBI OBITh «CTaHAAPTHBIMM» U HEe TpeOOBaTh €ro
BMeE1IaTE/TbCTRA.

NMpodunnb cucremobl

Tak BO3HMKAET HIes pa3ne/JUTb CHCTEMY Ha IBA MOAMHOXeCTBA: NpopHIb
W peaym3annio. Bce, UTo He MoTpeOyeT BMeLIATENbCTBA MOJIb30BaTENSI, HEOOXO-
IMMO 3anporpaMMHUpOBaTh U NMPUMEHSITh B TOTOBOM BHMIIE B KaUE€CTBE COCTAB-
HbIX YacTeil peannsauud. B Linux 3TOMy COOTBETCTBYIOT MPOrpaMMbl U MOI-
MPOrpaMMBbl: SIIPO, MOAYJIM, IEMOHBI, YTUINTBI; UCMIONAB3YEMbIE UMY ONOJINO-
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TeKM ¥ TIpouHe pasaessiemble ¢aiiibl ¥ T. 1. Peann3aiins — 3T0 MOHOJIMTHas,
HEM3MEHsIEMasl YyacTb CUCTEMBbI, YCTPOEHHAs 110 TUIY «peHIEHUH» OCHOBHBIX
3aliay, TOJIbKO 3aiadd 3T, KaK MpaBUJIO, HE COBMANAIOT C 33/ila4aMH MOJIb30Ba~
TeJIeH, a TOJAbKO HoMOoeaiom pellaTh UX, TO €CThb CAYXaT KaK Obl CTPOUTEbHBIM
MaTepHaioM, AETAISIMU U UHCTPYMEHTaMU COOPKH «OO0JIbHINX» PELIEHUH.

Bce, yero MOXeT KOCHYTBCS pyKa YejIOBeKa, U3 peain3aliuy MepeHOCUT-
cs1 B mpoduab cuctembl. Hpoduib 3anaet nosederue peanusaliii Ha JaHHBIX
N0JIb30BAaTES M IOIKEH ObITh YCTPOEH Tak, YTOObI MOIb30BATENb MOT €10 Oec-
NPENSITCTBEHHO U3MEHSATD, €C/IM MOHano6uTcsl. C OHOH CTOPOHBI, 3TO MOXET
ObITb BADUAHT «BbICOKOYPOBHEBOTO MpPOrpaMMHUPOBAHUsI», KOTrLa IMOJIb30Ba-
TeJIb OMUCHIBAET AITOPUTM PELIEHHUS] U CTPYKTYPY MCMOJAb3YEMbIX JaHHbIX Ha
HEKOTOPOM BbICOKOYPOBHEBOM SI3biKE (CMELHUATM3MPOBAHHOM HJIH OOILEM,
HaripuMep, Ha shell). C apyroi CTOpOHbI, 3aiaHUE CBOMCTB MOXET IpeBpa-
WaThCs B yKaszaHUe modupuxamopos nogedenusi, KOrna rojib3oBaTellb MPOCTo
nepeumcIsieT HeobxoouMble MapaMeTpbl paboThl MPOrpaMMbi, KOTOPbIE H3Me-
HAIOT €€ 3apaHee U3BECTHYIO, HO JOCTATOYHO O01IYI0 QYHKLUMOHANLHOCTD.

TakuM 06pa3zoM cucTeMa MOJHOCThIO OMUCHIBAETCS B BUIE Habopa Heob-
XOIUMbIX KOMIIOHEHTOB peai3alliy, aKTUBU3WPOBAHHbBIX (3aMyLUEHHbIX) C
onpeneJeHHbIMU NpOodDUASIMHU, BKYIE C TEKYLLUM COCTOSTHUEM KaXIOTO KOM-
noHeHTa. [1OCKOAbKY KOMIIOHEHT PEATU3ALUH HE MOXET U3MEHSTLCS, a €ro
TeKylllee COCTOSIHHE, HA0O0POT, MEHSIETCSI TIOCTOSIHHO U He YIIpaB/seTCs NoJib-
30BaTeJIeM, MOXHO CYMTaTh, YTO CUCTEMY 3anaeT €€ npoduib. DTO O3HAYAET,
4TO JUISL TOTO, YTOOBI NpoAyOIMpOBaTh pabOTY CUCTEMBI Ha IPYTOM KOMIIbIOTE -
pe, 1OCTAaTOYHO YCTAHOBUTbL TaM CTAHAAPTHYIO pealM3alivio U nepeHecmu Npo-
$uab (OObIYHO 3aHMMAIOLIMK HECPABHEHHO MEHbLIE MECTa) U MOJb30BATE/Ib-
ckoe HanoaHeHwe. HanonHeHue ((aitibl moab30BaTeNeil, CONEPKUMOE WWW-
CTpPAaHML M T. I1.) MOXET 3aHUMAaTb MHOT'O MeCTa, HO OHO BXO/IUT B [OHSITHE «3a-
naya IoJib3oBaTeisl», TO3TOMY 3abbiBaTh O HEM HeJlb3sl.

npoduib
Mi3MmeHsieMasi yacTb CUCTEMbBI, OMpelessalollas ee MOBEAEHUE BO
BpeMsl paboTHhI.

Kak npoiiie Bcero cozdams Npo@duiib €Civ He BCeil CUCTEMbI, TO XOTS Obi
ee KOMIIOHeHTa (rmporpaMmbl)? OIMH M3 BapMaHTOB TaKOW: CHaGAUTbL IIPO-
TpaMMy (PYHKLHEH «COXpAaHHUTb HACTPOMKH», TOrIa MOXHO OYIET 3Ty Ipo-
TpaMMYy 3amyCTUTb, 2/066iM cnocobom NOOGUTLCS ee paboOTOCIIOCOOHOCTH, a No-
cJie 3aPUKCUPOBaTh JOCTUTHYTOE COCTOSIHUE C TTOMOLLIbIO 3TOH dyHKuuu. [1pu
3TOM IIOHAayajly COBEpHIEHHO HEBAXHO, KaK @bleasidssm 3TH HaCTPOMKM: Mpo-
rpaMMa-To 3apaboTasia, 3Ha4MT, LUeJb AOCTUTHYTa (NpoHMLIaTebHbIA Medo-
IWH HeMeIJIEHHO 3aMeTHJ, YTO Ha3dBaHHe (YHKLMMW «COXPaHUTb HACTPONKHU»
KaK-TO MOIO3PHUTENbHO MTOX0OXE Ha Ha3BAHUE KHONKU).
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Kypc OnepaumonHana cuctema Linux

3ayacrtyro W1 Toro, yTobsl cobpaTh DoJee WM MeHee OTBeyalouIuii Tpebo-
BaHUAM 10Jb30BaTeNs1 Npoduib, 3aaeicTByeTCs O0NbLIE pECYPCOB, YeM s pa-
OOTHI caMOit IpOrpaMMbl. YTUIIUTA aBTOMaTHYECKOH HACTPOIMKHU BHITJISLIUT 314~
KHM LIaMaHOM, WIN KYIECHUKOM, KOTOPBii, 3a1aB BCEr0 HECKOJbKO BOTIPOCOB
YeJIOBEKY, HETNIOHATHBIM 00pa3oM NMPUBOOUT CUCTEMY B pabOTOCNOCOOHOE CO-
crosiHue. Takast momcucTeMa M Ha3biBaeTcsl «wizard», MpUYEM B PYCCKOM Ilepe-
BOIE €€ OTYEro-TO CTECHSIIOTCS Ha3biBaTh «LIaAMaHOM», a BEJIMYAIOT YBaXKHUTEb-
HO «MacTEPOM».

BoT npuMep noBeneHHss OOBIMHOrO liaMaHa-HACTPOWINMKA (MaKeT
wvdial, 3aBenyomuii MOIEMHBIM NOAKIIOYeHHEM K Internet):

[root@localhoat root]# wvdialconf
Usage: wvdialconf
(create/update a wvdial.conf file automatically)
[root@localhost root]# wvdialconf .wvdialrc
Scanning your serial ports for a modem.

Port Scan<*1>: Scanning ttyS4 first, /dev/modem is a link to it.

ttySd<*1>: Modem lIdentifier: ATI -- Xircom CardBus 10/100+Modem 56

(Revision 2.40)

ttySd<*1l>: ATQO V1 El1l SO=0 &C1 &D2 +FCLASSe( -- OK
ircomm0<*1>: ATQO V1 El -~ failed at 9600 and 19200 baud.
ircomm9<*1>: ATQO V1 El1 -- failed at 9600 and 19200 baud.

Port Scan<*1l>: LTO
ttyS80<*1>: ATQ0 V1 E1 -~ and failed too at 115200, giving up.

ttySl«<*1l>: ATQO V1 El1 -- and failed too at 115200, giving up.
Port Scan<*l>: S2 83 85 86 87 S8 s10

Port Scan<*1l>: USB11 USB12 USB13 USB14 USB15

Found a modem on /dev/ttyS4, using link /dev/modem in config.
Modem configuration written to .wvdialrc.

ttySd4: Speed 115200; init "ATQO V1 E1l S0=0 &Cl &D2 +FCLASS=0"

Ipumep 12.1. KynecHuk wvdialconf

Hu 0 xkakux HaBOOsALLMX BONpocax naxe peyu He 3auuio! IlporpamMmMa npose-
puna 6oJee NOJYCOTHH YCTPOMCTB, HE MOIEMBI JIM OHM, HO HAllUIa BCETO OMHO —
/dev/ttyS4. Ero HacTpoiKu onpeneauiuch aBTOMaTHIeCKH (M XOpOLIO, IOTOMY
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Jlekupa 12 KoHburypaunoHHeie pannsi

yto Medonmii He 3HaeT, uTo Takoe «ATQO V1 E1 S0=0 &C1 &D2 +FCLASS=0»).
[lpodpwnb (a wvdialrc co3maeT UMEHHO NPodWIb) JNEXMUT Tenepb B ailie
.wvdialrc, TaK 4To mporpaMMa wvdial HayHeT paboTaTh ¢ MOAEMOM, HYXXAAsCh
TOJIBKO B 10163068ameAbCckuX HACTPOHKAX (BXOIHOE UMsl, Mapojib U T. I1.).

Spkuit MpUMep TOro, KakK 3J€MEHTbI PeaTU3aLlMU CBA3LIBAIOTCA NMPOodhHU-
JIEM B €IMHYIO IOACUCTEMY JLISI peLlleHHS ONTPEeNeACHHOM 3a0ayu — KOMaHAaHas
CTPOKAa U CLIEHAPHHU KOMAHIHOTO HHTEpIpeTaropa. 30ech YTHIMTbI UFpPaIoT
pOJIb 3JIEMEHTOB peaiM3allMM, UX MapaMeTpbl — POJIb «HACTPOECYHOW» YacTH
napodus, a cnocod UX 0ObeAUHEHHS B CLIEHAPHUI — «[TPOrPaMMUPYEMOi» ya-
cti npopuns. CkaxeM, komMaHaa find /etc -type f 2> /dev/null
| xargs -nl file } cut -d: -f2 | sort | uniqg -c 3agelcT-
BYeT LIECTb YTWJIMT CHUCTEMbI: KOMaHIHYI 00onouky, find, xargs, cut,
sort M uniq, MPUYEM YETBIpPE U3 HUX 3aNYCKAIOTCH C H3MEHEHHBIM Mpodu-
Jem*. KomaHaHas 000/104ka OOTOJHUTENbHO TPOrpaMMHUpYeTCs Afsl co3la-
HMSI KOHBeepa MexXay KOMaHIaMH,

KondpurypaumoHHbiii Gain

3anaHue npodwisa ¢ MOMOLIbIO KOMAHIHOH CTPOKM — METOA JAJIEKO HE
Beeraa yaoOHbIi. [laxe rnpu paboTe ¢ caMoit KOMaHAHOI CTPOKOH UCTIONb3YeTCs
OKpYXKeHHe /1151 COXpAaHEHMSI HaCTPoeK, YTOObI HE 3alaBaTh MX BCAKHMIA pa3 U Ais
BCAKOM KOMaHbl. UTO yXX FOBOPUTb O CJIOXHBIX CUCTEMHBIX CTy>K0ax, cBoicTBa
KOTOPbIX JOXKHbI COXPAHATBCS HE OT CEAHCA K CEAHCY, a MOCTOSIHHO (B TOM YHC-
Jie Tipy TNepe3arpy3ke cUcTeMbl). BoiBoa npocT: npoduiib HE06XOAUMO AepXKaTh
B paiinie, Bpone TOro, YTO CO3AAETCSH MO KOMAHIE «COXPAHUTb HACTPOHUKH»,

OnHako caM Noaxol K XpaHeHH 10 poduida B ¢aiiie, MpHU KOTOPOM O30~
BaTeJIb HE MOXET U3MEHSTh 3TOT aill HAMIPSMYIO, a MONB3YETCA «YMHBIMH» KOH-
¢uryparopamu, yao6eH TONbKO B Cllyyasix, KOra HacTpoeK MHOTO, a LieHa OLLK1G-
K4 HeBeIMKa (HarpuMep, MpY HacTpoiiKe BHeLIHEro Buaa paboyero crona). B 06-
1lIEM ClTyyae JOBOJIBHO CIOXHO 3a1aTh n08edeHue CUCTEMbI Ha OCHOBAHUM OMUCa-
Husl (4ACTO HESIBHOTO) CBOICTB TOTO, YTO 3Ta CUCTEMA JOJXHA MOAYYaTh 6 pe3yb-
mame. UHBIMH CIOBaMH, U3 OMTUCAHUS TOTO, YTO JODKHO MOMYYUTHLCS, AATEKO HE
BCeraa MOXHO aBTOMATUYECKH CAE1aTh BbIBOI, KAK OHO AOJDKHO MOYy4aThes,

KoR(pHrypauxonusli daian

TexcToBbiit daitn, coaepxalivii HaCTPOHKHU Kakoif-HUOYIb YacTH
CUCTEMBI (YTHIIUTbI, IEMOHA U T. 11.). KakK MpaBWio, CYUTHIBAETCS €10
npu 3anycke. TunuyHblif Aa Linux cnocob opraHv3auyy npoguas.

OOoHMM CNOBOM, €CJIH €CTb KOHPHUTYpaLIMOHHbIA (aiii, To AOJXHbBI ObITh
U CPEACTBa pelakKTUpOBaHMSA 3Toro daina. YunrbiBas, yto B Linux peanusosa-

* J1a KOManna ONpenenneT, d)af“l.l'lbl KaKOTo TUINa U B KAKOM KONTHUYECTBE COIEPXKATCS B KaTtanore /etc.
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Ha BbICOKOpa3BUTasi CUCTEMA XpaHEHHUS U nepepabomku (KaK pyyHOM, TaK U aB-
TOMAaTUYECKOI1) JaHHBIX B TEKCTOBOM BHA€E, U300peTaTh KAKOH-TO HOBHIH hop-
MaT — BCE€ paBHO YTO M300peTaTh Bejocuned. TeMm Gosee, YToO MMEHHO TEKCT,
pa3ieeHHbI Ha CTPOKHU M CJIOBA, Jy4llle BCEro MOAXOAMUT TOrda, KOraa ecTh
YeTKOE AeJieHHEe NpoduIsi Ha 0OBEKTHI yNIPaBAEHHUS U X CBOMCTBA (HanpUMep,
HacTPOMKH KaKOro-HMOYAb I€MOHA M 3HAY€HMS 3THUX HacTpoeK). Boobasok,
MMEHHO CO CTPYKTYPUPOBAHHBIMH TEKCTAMH OTMEHHO YIIPaBISIOTCS TEKCTO-
Bble peaakTopbl Linux: Vi, Emacs u ap:

methody@localhost:~ $ cat .vimrc
so $VIMRUNTIME/vimrc_example.vim
" Some mappings
map :wall!* M
map ! A0:wall!+M
Y Tune up
set shiftwidth=2 tabstop=8 history=200 viminfo='50
set showmode showmatch showcmd ruler modeline
get autoindent ignorecase smartcase
set nohlsearch noincsearch
set dir=/var/tmp
set wildmode=list:longest, full
set wildmenu
" Colouring
syntax on

colorscheme desert
TIpumep 12.2. HacTpoiikM penakTopa vim

BoT kak BbIMISLAMT KOH(UTYpaUMOHHBIM dain mis Vim, HanMcaHHBIA
MedoaneM Ha ocHOBe daitna, B3sitoro y Iypesuua. Jlerko 3aMeTuThb, uto daiin
COCTOMT U3 KOMaH[l peXHMa KOMAHAHO#H CTPOKH Vi C KOMMEHTapHUSIMH (B OTJIH-
yHe OT OONBUIMHCTBA YTUIMT Linux, B Vi KOMMEHTapUMH HAUMHAIOTCS Ha «"»).
CHUMBOJBI “~0" M “~M"” — 3TO MMEHHO COOTBETCTBYIOLIHE YMpaBsioOllne
CHUMBOJIbI (BCTABJIEHHbIE B TEKCTOBBIHM (haiiJl C NOMOILLIO “ V", CM. JIEKL MO 9).
Takoit KOHHUTypaLlMOHHBINM aii 1IeTKO TOHUMAaTbh U U3MEHSITh.

Kak yxe ObL10 3aMeyeHO, HabOp MEPEMEHHBIX OKPYXEHHsI COCTaBJIsIET
OCOOEHHBI NMpo¢Ub, K KOTOPOMY YYBCTBHTEbHbI BCE 3anyckKaemble Mpo-
FpaMMBbl — B 3TOM €ro IOCTOMHCTBO. 3amaloTcsi MepeMeHHbIE OKpYXEHHs
OOBIYHO B KOMAaHIHOM CLI€EHapHH, KOTOPBIA TOXe MOXHO pacCMaTpUBaTh Kak
KOH(MHUrypallMOHHBIH daitn). Hanpumep, BO MHOTMX AUCTPpUOYTUBAX UCMOJIb-
3yeTcsl KOH(UIYPALIMOHHBIN dain . 118n WIS HAaCTPOMKH S13bIKOBBIX OCOOEH-
HOCTE#H KJ1aBHaTyphl, A3blKa BbIBOAA COOOIIEHHM U T. 1.*:
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methody@localhost:~ § cat .il8n
LANG=ru_RU.KOI8-R
LANGUAGE=ru_RU.KOI8-R
SYSFONTACM=koi8-r
SYSFONT=UniCyr_8x16
DICTIONARY=russian
MPAGE="-CKOIB-R"

export DICTIONARY MPAGE

Tpumep 12.3. Pajin HACTPOIKH SA3bIKOBBIX OCODEHHOCTEH

OnHakKo XpaHHUTb HACTPOMKH crieU(pUUECKOI IporpaMMbl (He HyXHBbIE
BCEM OCTaJbHBIM) B OKPYXEHHMH — He caMoe yIayHOe pellleHHe: CHHTaKCHC,
3aMal0IIMi MepeMeHHYI0 OKDYXEHMS, CIMLIKOM MpPOCT (MMsi_riepeMeH-
HOM=3HaYEHM1e), a CAMUX NEPEMEHHbBIX CTAHOBUTCS CAMILKOM MHOTO, NTO3TO-
My TIpU npocmompe TPYIHO BbIUIEJIHTD, KaKash U3 HUX K KaKOMH IpyIine HacTPOeK
oTHocUTCA. Ecny mbITaThecs yIIakoBaTh BC€ HACTPOMKH B 3HAUEHUE OOHOI TIEpE-
MEHHOM, 3TO 3HaYeHHE OKaXeTCs TPYAHOUMTAeMbIM, M BCE IPEHUMYIIECTBO
TeKCTOBOTO hopMaTa coraeT Ha HeT. HanpuMep, cTaHIAapTHBIM KOHQUrypauu-
OHHBII ailn yTUANTBHI 1s (TOYHEE, TOJBKO €€ LIBETOBBIX MPEANOYTEHUI) —
/etc/DIR_COLORS (ero MOXHO MNOAMEHMUTb JHUYHBIM  (Qainom
~/.dir_colors) 3aHUMaeT OKOJIO CTa CTPOK BMECTE ¢ KOMMEHTapHUsSIMH.
KoMaHna 1s ucrionb3yeT He 3TOT ¢aii, a co3gaBaeMylo yTuauToi dircol-
ors nepeMeHHy1o LS_COLORS, 3HayeHHUe KOTopoil — 600-CHMBOJIbHAs CTPO-
Ka 6e3 BCAKMX KOMMEHTapHEB.

Ecau npoduib CIUIIKOM BENHK, 1€pXKaTh €r0 B ONHOM KOHMUTYypalluoH-
HOM dbaiine — 3HAYUT, JOCTABJATH TOJb30BATENI0 COMHUTEJbHOE YIOBOILCT-
BUE pa3bUpaTh 3TOT aiil LeJHMKOM Haxe IIpH HEOOXONMMOCTU BHECTH MUHHU-
MaJIbHOE U3MeHEeHHe. MeToa0oB 60pbObI ¢ HeYL0O0UHTAEMOCTBIO HECKOIbKO. B
YacTHOCTH, YXKe U3BECTHBIH 110 JleKUMH 10 MexaHH3M « . d»: ¢ailn pasnenser-
¢s1 Ha HECKOJIBKO He3agucumbix IPYT OT Apyra (aijoB TakK, YTO pe1aKTUPOBaTh
NMPUXOOUTCS TOJIBKO ONMH U3 (paiiyioB, a mporpaMMa Bo BpeMsl CaMOHaCTPOMKH
CUMTBIBAET BCeE.

Hpyroit cnocob onupaeTcsl Ha TO, YTO U3MEHeHus, KOTOPbIE I10J1b30BaTe b
BHOCHT B NpOdUIIb, KaK MPaBUJIO, CYILIECTBEHHO MEHbLLE 06beMa BCEro npodu-
Jis1. [1o3TOMy MOXET OBbITh BHITOJHO XPaHHUTb BCE HACTPOMKH 1O YMOIUYAHHIO B Ka-
KOM-HUOYIb daiine, MeHATb KOTOPBIH BOOOIIIE He Hamo, a daiis nojb30oBaTe/lb-
CKHX HaCTPOEK HUCMOJ1b30BaTh KakK Obl «[TOBEPX», U3MEHSAS MPOQHUIb B COOTBETCT-
BHM C HUMH nocae TOTO, KaK BbICTaBJIe€H NMPOodUIb I10 YMOAYaHUI0. [ OMONHUTEb-
HOe MPeUMYLIECTBO TAKOro Criocoba — B TOM, YTO I10/1b30BaTENb BCETda MOXET

* OBo3HaueHHe «i18n» NpoMCXOAMT OT coBa «internationalization», B koTopom 20 6yKB, T. €. <i»,
«n» U 18 OYKB MEXIY HUMH.

233



Kypc OnepauunoHHaa cuctema Linux

NOAIJISLAETh B «0OJbILOM» (Daiisl, YTOOb! y3HATh, KaK O(OPMJISIETCSl Ta WK HUHas
HacTpo¥ika. Hanpumep, ytuauta updfstab, KOTOpasi U3MEHSIET COAEPXKXKHUMOE
/etc/fstab npu NOABIEHUU WIH YAANEHUU CHEMHOIO JIUMCKOBOIO HOCHUTEJA
(HanpuMep, Ja3epHOro JMUCKA), CUMTBHIBAET NAHHbIE U3 KOH(MUIYPALIMOHHOTO
daiina /etc/updfstab.conf. Cam 3TOT aitl COCTOMT U3 €AMHCTBECHHOM
CTpOKH: include /etc/updfstab.conf.default, YTO NPUBOIOUT K UTe-
HHUIO haiisia ¢ HacCTpORKaMHM 110 YMOJYAHMIO, T€ 33J1aH Crocod paboThl CO MHO-
I'MMH CbEMHBIMH YCTPOICTBaMHU CUCTEMBI. EC/TM anMMHUCTPATOPY HYXXHO KaK-TO
M3MEHUTb NoBeJeHHE updfstab B OTHOLIEHUH ONPEAEJEHHOTO YCTPOMCTBA, OH
KOIUPYET COOTBETCTBYIOILYIO TPYIIY HAacTpoeK U3 updfstab.conf.default
B updfstab.conf nocre cTpoukM include... M UclipaBisieT ux. To, 4To 3TH
IPYNIibl HACTPOEK YUTAIOTCS 08aH#cObL, HE UTPAET OCOOOM POJIU: YTEHHE KOPOTKHX
GaiioB BBITIONHAETCS OBICTPO.

HakoHel, TpeTuii crioco® caeaTh KOHOUTYpallMOHHBINH daiin ynoboum-
TaeMbIM —ceKuuoHUposanue PO, KOria Bce HaCTPOMKH pa3OMBalOTC Ha
TPYIIbI, KAXIO rpynmne JaeTcsd COOCTBEHHOE UMS, U CUHTAKCUC KOH(pHUrypa-
LMOHHOTO (pailia NMpOeKTUPYETCH TaK, YTOObI TPAHMILIbI TPYIIN XOPOLUO pa3u-
Yanuch MIPU NMPOCMOTPE. B CYITHOCTH, 3TOT CNIOCOO — MPENOK CXEMBI « . d», Te
Ipyrne COOTBETCTBYET OTIAEIbHBIN (haill, onlHAKO HEpPeAKH CUTyallMH, KOTAa
pa3duBaTh Ha ¢aiiibl HeyIoOHO (HampUMEDp, €CJIN TPYIIbl HE MOJIHOCTHIO HE-
3aBUCHMbI, TO3TOMY MOXET MOHAIOOUTLCH PEAAKTUPOBATh UX CPa3y HECKOJIb-
Ko0). KoHdurypallmoHHbIi (aidn YTHINTHI 103BOHA wvdial, HampUMep, CEK~
LIMOHUPpYETCA MO aapecary (MpoBaiaepy) IIIOC OTAEIbHAsA CEKLUHS «[10 YMOJI-
yaHHU1o». CaMM CEKLIMM OTIOEJAIOTCA OPYT OT Apyra 3arojloBKaMH, 3aKJIIOYEH-
HbIMH B KBaIpaTHbIE CKOOKH:

root@localhost:~> cat .wvdialrc
[Dialer Defaults]
Modem = /dev/modem
Baud = 115200
Initl = ATz
Init2 = ATQO LO M4 V1 El S0=0 &Cl &D2 +FCLASS=0
Auto DNS = on
Modem Type = Analog Modem
[Dialer hotspace]
Phone = 0123456
Username = fireman
Password = Fire!Pire!
TOnline = true
[Dialer warlock]
Phone = 0246813

Username = cop-120
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Pagsword = gimmethegun

Force Address=10.0.0.120
Ipumep 12.4. CeKUMOHUPOBAHHBII KOH(MUTYpaUHOHHbIH (aitn

Yruinta wvdial o0nagaeT BbICOKOPa3BUTBIM MCKYCCTBEHHBIM HHTEJ-
JIEKTOM: OHa CaMOCTOSITE/IbHO AOTallbIBA€TCsl, KAKOH HMEHHO THIT UEHTH(MhHU-
KallUM UCIIOJIb3YETCSl Ha cepBepe. HampuMep, «C TOH CTOPOHBI» MOXET OKa-
3aTbhCsl TepMHHAA Linux, KoTOpoMy TpeOyeTcsl CHayala BBECTH 0ObIKHOBEHHOE
BXOAHOE UMS1 M MapoJb, 3aTEM HANO MOJYYHMTb KOMaHAHYIO CTPOKY, 3allyCTUTb
Ha cepgepe CETEBOI AeMOH pppd, U TOJBKO MOCJE 3TOro 3anycTUTh pppd Ha
cobcTBeHHOM MallMHe. Jpyroit BapMaHT: pppd Ha cepBepe yXe 3alylleH, a
HacTpoiiky «Username» U «Password» 03Ha4aioT MAEHTHPHUKALIHMOHHYIO MH-
dopMaumio nporokona CHAP, ucnonbszyeMoro pppd. O60 BceM 3TOM H O
MHOroM aApyroM wvdial cmocoOHa moramatbcesi,TaK Xe KakK wvdialconf
yMeJl OTIpeAeIsiTh, KAKOE XK€ U3 YCTPOICTB SIB/ISIETCS] MOIEMOM.

OnHako Ha J11000i UCKYCCTBEHHbIM MHTEJUIEKT HallneTcsl HeMOCTHXUMAast
eMy XHU3HeHHasi cuTyauus. Ha onHoM U3 cepBepoB (cekuusi «Dialer hotspace»)
moxce CTOMT MPOrpaMMa ¢ 3a4aTKaMH MCKYCCTBEHHOTO MHTEJIEKTa, KOTOpast
moxce TILITAETCS ONPEOENIUTb, KAKUM CITOCOOOM XOUYET MIEHTU(DULUPOBATLCS
NMO3BOHUBIUHKKA, OTTOrO 3THU IBa KyACCHMKa, CO3BOHMBILMCD, BCE XIYyT, MOKa
KTO-HUOYAb He NposiBUT cebsl... [loMoraeT HacTpoiika TOnl ine, KOTOpas 3a-
cTaBisieT wvdial HeMeUIeHHO 3alieiCTBOBATh MPOTOKOJ PPp, Ha YTO CEPBEP,
NOAyMaBILH «ax, pppl», ¢ obnerdeHueM 3anyckaer pppd. OcTaeTcs BOMpocC:
NIoYeMy 3Ta NOJIC3HAsi HACTPONKA HUKAK HE OTPaXeHa B JOKYMEHTALMH (€€ Ha-
ey B ucxodusix mexcmax nporpamMmsel [ypeBn4)? He moToMy M, yTo mapa
wvdialconf-wvdial He no-Linux-0BCcKH CTpeMUTCS1 BCe AeNaTh 3a MONb30-
BaTesisl, @ CTalo ObIThb, MOJIb30BATEbCKAs JOKYMEHTALUMsA UIs1 pa3paboTYUKOB
3TOM NMPOrpaMMBbl — HE rjiaBHOE?

Hneto yTeHUs1 HACTPOEK MO YMOJYAHHIO MOXHO pa3BUTh. OKa3bIBaeTCs,
6biBaeT yno6HO, KOraa ONMMUCaHHUe HACTPOMKH MOMELLEHO He B PYKOBOACTBO, a
HEMOCPEICTBEHHO B KOH(DUTYPALMOHHBIH (aiin B BUIE KOMMeHTapueB. Torna
MPH U3MEHEHHHU 3TOH HACTPOMKH MOJIb30BaTe/b Cpa3y BUAMUT, UTO OHa cOOOoM
MPEACTABISIET, IPH 3TOM OTNALacT HEOOXOAMMOCTb CHa4yasla HaXOAUTb CTPOY-
Ky B (paiiiie, a MOTOM MCKaTh €€ XK€ B PYKOBOACTBE. Takoil pacnpocTpaHe HHbIH
cnocod o¢opMIeHHs1 Ha3bIBaeTCs CAMOIOKYMEHTHPOBaHHeM nipoduisi. Hanpu-
Mep, daitn /etc/man.conf, ynpabnsiioliMii paboToil KOMaHAbl man,
oopMJieH B CaAMOJOKYMEHTUPOBAaHHOM CTHJIE:

methody@localhost:~ § cat /etc/man.conf

# NOCACHE keeps man from creating cache pages ("cat pages")
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(generally one enables/disable cat page creation by creating/deleting

the directory they would live in - man never does mkdir)

NOCACHE
The command "man -a xyzzy" will show all man pages for xyzzy.
When CMP is defined man will try to avoid showing the same

text twice. (But compressed pages compare unegual.)

I I} ¥ X k= FE 3

CMP /usr/bin/cmp -8

Ipamep 12.5. CaMoI0KyMEHTUPOBAHHBI KOHMUTYpaLIUOHHBI (aiin

Medoauit, MOXeT ObITh, U HE MOHSLA ObI cpa3y, 3a4eM KOMaHAe man Mc-
M0/1b30BaTh YTUJIUTY CMp, OAHAKO B MOSICHSIOLIEM KOMMEHTapUu HaMMUCaHo:
KOTAa HYXHO MMOKa3aTh HECKOJBKO PYKOBOICTB Pa3oM, OHU MPEIBapUTENbHO
CpPaBHMUBAIOTCS, U TIOKA3bIBAIOTCS TOJIBKO HECOBMNANAIOLIME.

Ecnu noiiTu eine manbliie, TO MOXHO €O3JaThb HECKONBKO pa3fUYHbIX
(haitioB ¢ MpUMepaMK HACTPOEK, YTOOBI MOIb30BATENb MOT B3SITh OJUH U3 HUX
U JIOBECTH OO0 HYXHOTO €My COCTOstHMsA. IMeHHO Takyio — IeMOHCTpauuoOH-
HY10 — HacTpoiiky Medoauit U BKJIIOUMI B KAYECTBE HACTPOMKHK MO yMoJ4ya-
HHIO B CBOH . vimrc (B nepBoii cTpoke). KcTatu, Ha caMoM Aefie npoduas Vim
BECbMa CJIOKEH, HO OOMIBIIMHCTBO €r0 HACTPOEK MO YMOMYAHMIO HaXoIsTCs B
pa3nuyHbIX daitnax mepeBa KaTajloroB /usr/share/vim — 34aKas «cxema
.4/ .3», rae ¢aiinsl npodusi, COOTBETCTBYIOILIME MTOATPYIINIAM HACTPOEK, Jie-
XaT B MMOAKaTa10rax, COOTBETCTBYIOLIMX TpynnaM. BkiiloyeHue onpeneeHHO-
r0 HAacTpoeyHoro ¢aina MOXeET MPOUCXOAUTh HESIBHO: HampuMep, CTPOYKa
colorscheme desert M3 .vimrc T[pUBOAUT K YTEHHIO
/usr/share/vim/colors/desert.vim.

KoHdurypatiroHHbie ¢haitasl MOTYT UMETh JOBOJBHO 3aMBICIOBAThIil CHUH-
TaKCHUC, €C/IU COOTBETCTBYIOT CJOXHBIM CTPYKTYPaM JaHHBIX (TAaKOBbl, HAMpU-
Mep, HaCTpo#Ka irc-KJaMeHTa irssi) WK colepXaTh B cede NOMOIHUTEbHbIE
CPEICTBa CaMONOKYMEHTHPOBaHMs (HampuMep, ¢daia HaCTpOHKH TEKCTOBOTO
www-0poy3epa lynx He MPOCTO XOPOLLIO JOKYMEHTUPOBAaH, HO U Pa3MEY€EH Te-
MU XK€ CPEACTBaMM, KakKMe UCIOIB3YIOTCS B caMOM Opoy3epe [uisl mpeacTaBiie-
Hust HTML).

U3meHeHne KOHPUrypaumoHHbix dainnos

Kak npaBuio, KoHGHIYpaLMOHHBIA daiil CYUTBIBAETCS] MPOrpaMMoii TIpH
3aImycKe, oTpaxasi, TAKUM 0Opa3oM, e COCTOSIHHE Ha MOMEHT cTapTa. M3ameHe-
HUS HAacTpoeK paboTatollieit nporpaMMel B KOHGHUTYPaLIMOHHOM daiie, kak mpa-
BH/10, He OTpaxaloTcsi. ToMy €CTb HeCKOJNbKO MPUYMH: He CTOMT MpeBpalliaTh
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taiin, M3penka penakTUpyeMbIil mosb3oBaTeneM, B dhaii, U3IMEHEHUE KOTOPOTO
IPOMCXOIMUT MOCTOSHHO, HE CTOUT NepXKaTh KOHMDUTYpauMOHHBIH ¢aitn Bcerna
OTKPHITBIM; TSKEN0, H3MeHSd (daitn aBToMaTH4YeCKH, HE UCIIOPTUTH CTPYKTYPY
KOMMEHTapHeB (MHTepIpEeTUPYEMBIX HE MalIMHOM, a IOJb30BaTeNieM) U T. I.
BripoueM, MHOTHE YTUIUTHI, 0COOEHHO UCTIONB3YIOLIME TpahUUECKyIO cpey, MO-
IYT 3aTIUCHIBATH HACTPOWKU B (haii1 10 OKOHYaHWH paboThl. BONBIUIMHCTBO KOH-
¢durypatlMOHHBIX (haitIoB BeCcbMa yAIOOHO pelaKTHPOBaTh BPYYHYIO, C IOMOLBIO
Vi win Emacs (i1s aiino, 6osee WX MeHee TTOXOXMX, UCIIOb3yeTcss o01as
TI0ZICBETKA CUHTAKCHUCAa, a U1 Haubosee MOMyIApHbIX CYLUECTBYIOT U COOCTBEH-
Hbl¢ BapHAHTHI MTOACBETKH).

B /etc xpaHATCA HACTPOWKHM CUCTEMHBIX CJIYX0, B TOM YUCJIE HACTPOHKH
N0 YMOJIYaH M0, HACTPOWKH T10 YMOTUYAHUIO MOIb30BaTENbCKUX YTUIUT, Tpodu -
JIM KOMaHIHBIX UHTEPNPETaTOPOB, a TAKXKE HACTPOWKH, UCTIOIb3yeMble B MPO-
lecce 3arpy3ku cUcTeMbl (HanpuMep, modules.conf). Tam xe pacnonaraior-
CS M CTapToBbIe CUEHAPHH, O KOTOPbIX paccka3aHo B JekuuM 10. Yero #e ctour
UCKaThb B /etc, TaK 3TO pa3sHOOOPA3HbIX Hpumepog HACTPOWKU TOH WIH HUHOIM
cayx6b1. CynTaeTcs, 4TO MPUMEP — 3TO YaCTb JOKYMEHTAUUH, U UX CNEAYeT M0~
Meuarth, HallpuMep, B /usr/share/doc/Ha3BanHue_ciayxbo/examples.

®daiinbl, UMEIOLIME OTHOUIEHHE K IPOLECCY NOCHCTEMHOR 3arpyskH,
0OBIYHO JIEXAaT He TaM, a B /boot; 3TO CTOMT UMETb B BHIAY, TaK KakK
/boot /grub/menu. 1st — TOXe 4acTb IPOGHIS CHCTEMbI, XOTS U JOBOJIBHO
crieuuduyeckas. B npoduab CUCTEMBI BXONUT CONEPXUMOE KaTajlOTOB etc U3
TaK Ha3bIBa€MbIX «IIECOYHUL», PACIIONIOXEHHbIX OOBIYHO B /var/1lib.

CMBICT TepMHHA «IIECOYHMIIa» BOT B UeM. B Linux ecTs 3aMeyaTeTbHbIH
CHCTeMHBIN BBI30B chroot () M UCMOJB3YIOHIas ero YTUIUTa chroot, dop-
MaT KOMaHIHOM CTPOKU KOTOpPOM chroot kararor komamga. JTa YTUIUTA
3aMycKaeT KoMaHgy, U3IMEHUB OKPYXEHHEe TaKUM O0pa3oM, YTO Ta CUMTAET
kaTanor KopHeBbIM. COOTBETCTBEHHO, BCe MOAKATANOTU KaTasora Ipel-
CTaBJSAIOTCS KOMAaHIEe KaTaJloTaMU MepBOTO YPOBHS BIOXEHHOCTH, U T. . Ec-
JIM HEOOXOAMMO BO YTO Obl TO HHU CTANO 02paHu4ums 00JaCTh NEHCTBUS HEKO-
TOpPOH YTUJIUTHI (HalIpUMep, 10 IPUUHMHE ee HeOe30MacHOCTH ), MOXHO 3aIyc-
KaTb ee ¢ MoMoillblo chroot. Toraa, naxe uMes IpaBa CyIEpIIONb3oBaTeNs,
3Ta YTUIMTA MTOJYYUT NOCTYH TOJBKO K KaTaJIOTy U €ro IMOAKaTaloraM, a /etc
H MpouMe BaXHbI€ YACTU CUCTEMbl OKaXYTCS B HEITPUKOCHOBEHHOCTH. CaM Ka-
TaJIOT KaK pa3 U UrpaeT poJib «I[1ECOUHULBI», B KOTOPYIO YTWIMNTY «IIYCTUIH IO~
UTpaTh», O3BOJIAs1 BHITBOPSATh UYTO YTONHO. YacTo ObIBAET, YTO B «IIECOYHHUIIE»
€CTb M CBOM KaTtalor et c, coAepXalluil HeOOXOOMMBIE IS 3aIlycKa YTUIUThI
(MU cUCTEMHOM cyX0Obl) HACTPOMKU. BOT 3TOT-TO et ¢ U3 «[TECOUHULIBI» TaK-
K€ BXOIUT B CITUCOK KaTaJIOTOB, XPAHSIIUX NPOGUIb CUCTEMBI.

B /et c MOTyT HaXOnUTBHCSA He TOJBKO (haitiibl, HO H MOAKATAIOTH (0COOeH-
HO B CTWIe «.d») W LeJble TTOAAepeBbs KaTanoroB. Hampumep, B HEKOTOPBIX
IUcTpuOyTHBaX Linux MCMONb3yeTcsd MOAKATaIor /etc/sysconfig. DTOT Ka-
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TAJIOT CO3MAETCA Y 3aNoNHAETCA (paiaaMy NMPH YCTAHOBKE CUCTEMbI WJIH IPH 3a-
MycKe CNelHalbHOro «KOH(MUIrypaTopa» — MpOrpaMMbI-KyAeCHHMKA, 3anaioliei
HaBoIsAILIME BOMPOchl. HekoTopkle cTapToOBble CLIEHAPUH, UCTTOJB3YIOLINE MOy~
YeHHble HACTPOHKMU, TAKXKE JIEXaT B 3TOM KaTajore WiM ero noakarasnorax. Eciu
B CMCTEME €CTh KaTaJloT /etc/sysconfig, TaM IODKHBI 0Ka3aThCsl HACTPO-
KH, OTHOCSIILIMECS HE K CAMUM CJTyX0aM WM YTUJIMTaM, a K CIoco0y MX 3aMycKa
MPH 3arpy3Ke, a TAKKe SI3bIKOBbIE M CETEBbIE HACTPONUKM, THUI MbBIILHU U T. 11,

MoacucremMa yueTHbIX 3anucen

HeckoybKo KOHGUIYpaLIMOHHBIX (PaiiioB U cMOCOObI pabOTHI ¢ HUMHU 3a-
CIIYKMBAIOT OTAEJIBHOTO paccMoTpeHHs. B nepByto ouepens Medonuii 3auHTe-
PECOBAJICSI CUCTEMOM YUETHBIX 3aMUcei, 0 KOTOPOM YIIOMUHANOCh Cpa3y B HE-
CKOJIBKMX mpeablayniux jekuusx. Urak, cymectByer aea ¢aiiia, 10CTYHbIX
JUIS1 YTEHHUS1 BCEM TOJIB30BATENIAM: /et c/passwd, XpaHsIIHWA yYeTHbIe aH-
Hble NOJIb30BaTeNiel, U /etc/group, ONpeIeNsONNA YWICHCTBO MOJb30BaTe-
Jieii B rpynnax (Bo BCeX, KPOME IPYNNbI 0 YMOTIAHMIO):

methody@localhost:~ $ cat /etc/passwd
root:x:0:0:8ystem Administrator:/root:/bin/bash
bin:x:1:1:bin:/:/dev/null
daemon:x:2:2:daemon:/:/dev/null
adm:x:3:4:adm:/var/adm: /dev/null
1lp:x:4:7:1p:/var/spool/lpd:/dev/null

nobody:x:99:99 :Nobody: /var/nobody: /dev/null
shogun:x:400:400:Jlee I'ypesus:/home/shogun:/bin/zsh
methody:x:503:503 :Medonitt Kampm:/home/methody:/bin/bash
methody@localhost:~ $ cat /etc/group

root:x:0:root

bin:x:1:root,bin,daemon

daemon:x:2:root,bin,daemon

sys:X:3:root,bin,adm

adm:x:4:root,adm,daemon, shogun

wheel:x:10:root,shogun

proc:x:19:root,shogun
shogun:x:400:
methody:x:503:

[Ipumep 12.6. Daiinbl /etc/passwd U /etc/group
0O06a daiina coCcToST U3 CTPOK, IMOJISI KOTOPBIX Pa3nesioTCs IBOCTOUUSIMH.
B ¢aitne passwd — ceMb noJieit. [TepBoe U3 HUX ONpPEOE/SET BXOAHOe HMS MOJb-
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30BaTelisl — TO CaMOe, YTO BBOJAMTCS B OTBET Ha «1ogin: ». Bropoe none B paH-
Hux Bepcusix UNIX ucnonbp3oBaioch @Sl xpaHeHUs Kmwoya maponsa. B Linux
1101b30BaTEILCKUE TTAPOJIM HE XPAHATCS Hu2Oe — HU B IBHOM BUIE, HU B 3allH-
¢poBaHHOM. BMecTo 3Toro xpanutcs Kimo4 (hash) naposiss — KoOMOUMHALUsI CUM-
BOJIOB, 00HO3HA4HO COOTBETCTBYIOILIAs MAPOJII0, U3 KOTOPOil, ONHAKO, caM Ma-
POJIb MOJYYMTh HeNb3sl. UHBIMH CJIOBaMM, CYLLIECTBYET aITOPUTM MpeBpauIeHUs
NapoJis B KJ1I0Y, a aJiIrOPMTMa MpeBpalleHUs KIo4a B napoJib HeT. Koraa nosb-
30BaTe/ib PETUCTPUPYETCS B CUCTEME, U3 BBEACHHOTO UM MapoJsl U3rOTaBIMBa-
eTcs ellle OAuH Ki1o4. ECiM OH coBnanaeT ¢ TeM, YTO XPaHUTCS B YYETHOH 3aMu-
CH, 3HAYMT, NApOJIb MPAaBHJIbHBINA.

Astoprl UNIX npeanonaraiu, 4to, pa3 napoJib U3 KJ104a MoJy4yuTh Hejlb-
31, K104 MOXHO BBICTaBJISITh Ha BCeoOllee 0003peHHE, OOHAKO BHISICHWIOCD,
YTO, Y3HaB KJII0Y, NapoJb MOXHO MOMNPOCTY nodofpamb Ha O4eHb MOUIHOM Ma-
IIMHE WJIM B NPEATNOJOXEHHH, YTO NAPOJb — 3TO aHIJIMICKOE CJIOBO, rod POX-
NeHUs1, UMl TIOOMMOI KOWIKH U T. 1. Ecv noadop napossi CONnpoBOXIaeTCs He-
yIaYHBLIMH TOTBITKAMH BXOAA B CUCTEMY, 3TO OTPAXAETCSl B CHCTEMHBIX XKypHa-
Jax 1 MOXET OBbITh JIETKO 3aMe4eHO. A 3aBJIa/ieB KJ1I0UYOM, JOYMBILUIEHHUK CMO-
XeT 3aHAThLCA NoA00POM NapOJist BTUXOMOJIKY Ha KAKOM-HUOYAb CYNepKOMITbIO~
Tepe. B KOHLIe KOHLIOB, K104 HE HYXEH HUKOMY, KPOME MOACUCTEMbI UIEHTH-
(HUKaLIMK, TOITOMY €ro BMECTE C IPYTUMH NMOJISIMUA YUETHOI 3aMUCH, O KOTOPBIX
BCEM 3HATb He 00s3aTeNbHO, U3 /et c/passwd NEPEHECU B «TEHEBOM» (baiii
YYETHBIX 3anuceil - /etc/shadow. Ha Mecte kmoua B Linux nomkHa ObITh
6ykBa “x“; eCIM TaM CTOUT YTO-TO APYroe, WACHTU(PHUKALIUS MOJb30BATENsS He
cpaboTaeT, U OH HE CMOXET BOUTH B CUCTEMY.

TpeTbe M ueTBEPTOE MOJS passwd — HIEHTH(PHKATOP HOAbL3OBATENA U
HWICHTH(HKATOP Tpymnsl Mo ymomuanuio. Kak yxe roBopujoch B JieKLHH 6,
HMEHHO MIACHTHU(HKATOp NMOJb30BATE/IsI, 2 HE €r0 BXOIHOE MUMSI, 0OHO3HAUHO
OTpEAeISIET MOJb30BATE/A B CHCTEME M €ro NMpaBa. MOXHO €031aTb HECKOJILKO
YYeTHBIX 3anuceit ¢ odunarxogsimu UlD, KoTOpbIe pa3ivyaioTCst APYTUMM MO -
mu. Torma npu perucTpalMy B CUCTEME MOA UMEHAMU U3 3THUX 3aNUCEH MOJb-
30BaTeIM MOTYT INOJIYYaTh pa3Hble AOMALIHHE KaTaJlord U KOMaHIHbIe 060/104-
KM, pasHOe YJICHCTBO B rpyrinax, Ho HMeTb onMH U 10T XKe UID. ITaTtoe none
OTBOIMTCS MO «MOJIHOE UMSI» MOJIL30BATENSA; 3TO CAMHCTBEHHOE MNOJIE PASS -
wd, CoIepXHMOe KOTOPOTO HH Ha UTO HE BAMsET. HakoHell, 11eCTOe U ceabMoe
HOJISt COAEPXAT JOMAHIHMI KATAJIOF M CTAPTOBbIH KOMAHIHLIA WHTEPHPETATOP
nosib3oBaresa. Eciu ceabMoe noJjie nycTo, nmoapasyMeBaercsl /bin/sh, a ecnu
€ro CoIepXUMOE He BCTpeuaeTcs B ¢dailie /et c/shells, conepxauieM dony-
cmuMble KOMAHIHbIE MHTEPIPETATOPbl, HEU30EXHbI TPYAHOCTH NPH UIECHTH-
(bvKaLMH MoOJb30BaTENA.

CtpokHu aitna /etc/group COCTOAT U3 YeThipeX MoJei, MPUYEM BTO-
poe — KJIIOY IpYIINOBOro MapoJisi — 0ObIYHO He UcToab3yercs. [1epBoe nosie —
3TO MMS IPYNIibl, TPETbe — 3TO HAEHTH(MKATOp IPyNNbi, a YETBEPTOE — 3TO

239



Kypc OnepaumoHHas cuctema Linux

CMMCOK BXOAHBIX UMEH MOJIb30BaTE/ICH, KOTOPBIE B 3Ty IPYyIMMy BXodsT (6oJiee
TOYHO — JUIS1 KOTOPBIX 3Ta TPYINa SBsIETCS 00n0AHUMEAbHOIU, TaK KaK Tpynrna
M0 YMOJIYaHUIO yKa3bIBaeTcd B /etc/passwd, XOTA HUKTO HE MelUaeT Nnpo-
IyGaMpoBaTh rpynmny 0o yMOJAYaHUIO M B /et c/group). TakuM obGpa3om, on-
pelesieHME YIE€HCTBa MOJb30BaTeNsl B rpynmnax 3aBUcUT He oT ero UID, a ot
BXOIHOTO UMEHHU.

YnoMsHyTbIi Bblule (aiin /etc/shadow, 0OCTYN K KOTOPOMY HMeeT
TOJILKO CYIEPIOb30BaTelb, TAKXKE COCTOUT U3 MOJICH, pa3aeisieMbIX IBOETOYH -
amu. [loMrMMO BXO/IHOTO HMEHH U KJII0YA NMAPoJs TaM YKa3bIBAlOTCS pa3jiM4yHbIe
BpEMEHHbIC XapaKTePUCTUKM YUETHOM 3alMCHU: HUXHSISI U BEpXHsi TpaHMLA
BPEMEHH XHW3HU MapoJisl, CaMOU yYETHOM 3aMUCH, 1aTa MOCJIEIHETO UBMEHEH US
u T. . Kutlo4d napouist (BTopoe noJie) yKa3blBaeTCs B OMHOM U3 MOIepPXKHUBaeMbIX
¢opMaToB, a eciiu hopMaT He ONO3HAH, BCA YUeTHAs 3alMCh CYUTAETCS Helei -
cTBUTENbHOI. [103TOMY OAMH 13 CIOCOOOB 3aNpPETUTHL PETUCTPALIMIO MO Tb30Ba-
TeJs1 B CUCTeMe — 100aBUTb ONWH CUMBOJI (HanpuMep, “!”) npsaMo B NoJie KJIo-
ya, OTYETo BCe MoJie CTAHOBUTCS CHHTAKCHYECKHU HeNpaBWIbHbIM. BHOBb pas-
pELINTD M0Jb30BaTe/I0 BXONUTh B CUCTEMY MOXHO, YIAJIWUB U3 MOJS JTULIHUH
cuMBOJ. UMeHHOo Tak paboTaer (¢ ki1ouamu “-L.7, lock, u “-U”, unlock) yTu-
JIMTa usermod, U3MEeHsIas Y4eTHYIO 3anuchb. C MOMOILBIO 3TOH YTHUIMTHI
MOXHO OTpeIaKTUPOBaTh U BCE OCTAJIbHBIE MOJI KaK passwd, TaK M shadow.

[106aBUTb U ynaauTh MOJb30BATENS WIH TPYIIY MOXHO C MOMOIILBIO YTH-
JIUMT useradd, userdel, groupadd U groupdel cOOTBETCTBEHHO. He cTo-
UT MOJIb30BaThCs TEKCTOBLIM PENAKTOPOM, TaK KaK OH He TapaHTUPYET aToMap-
HOCTH ornepauuu nobaBiICHUS/yoaneHUsl, XOTsl Obl MOTOMY, YTO U3MEHEHMIO
NOJUIeXaT cpa3y dea daiina — passwd U shadow. Jlaxe ecnu Heo6XonMMo om-
pedakmupogams /etc/passwd WIM /etc/group (Hanpumep, Ais 1obasie-
HMS$ T0JIb30BaTeNs B TPYNNY WK YIAJICHUSI €ro OTTyda), CTOUT 3anycKaTh HE
MPOCTO PENAKTOP, 4 Vipw WIM vigr (MMEHHO WX MOBENEHUE, MO3BOJSIOLLEE
CcOOJIIOCTH aTOMAapHOCTb, KOMUPYET YTWIKTA visudo, ONUCaHHas paHee):

[root@localhost rootl# useradd -g users -G proc,cdrom -c "Incognito"
incognito

[root@localhost rootl# id incognito

uid=504 (incognito) gid=100(users) groups=100(users),19(proc),b22(cdrom)
[root@localhost rootl# userdel -r incognito

[root@localhost root]# id incognito

id: incognito: No such user

Ipumep 12.7. JobapyiieHHE U yaajleHHE MOJIb30BaTENs

3nech ObL1 106aBJEH MOJIb30BaTENb incognito, rpynmna no yMoa4yaHUuio
— users, WIeH Ipynn proc U cdrom, nojHoe umsi — «Incognito». Ctout 3a-
METHUTD, YTO 1APOAb I ITOU YYETHOM 3aMUCH YCTAHOBJIEH He Obl (UTOOBI CO-
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3AaTh NapOJib, CTOMUJIO 3aMYCTHTb KOMaHAy passwd incognito), H, 1axe ec-
14 ObI NMOJIB30BATES TYT XKe He yaanuiu (userdel -r yAausieT TakKxe U OA0-
MaluIHMA KATaJIoOr, U MOYTOBBIH SIIUK), 3aPETUCTPUPOBATLCA B CUCTEME MO
UMEHEM incognito 6bUI0 661 BCE pABHO HEBO3MOXHO.

Moacucrema npeHTndukaumm

TToacucTeMo# yyeTHBIX 3anuceid Moab3yeTcs MoaACUCcTeMa HIeHTHDHKALMH,
KoTopas B Linux MMeeT MOAYNBHYIO CTPYKTYpY M HasbiBaeTca PAM (Pluggable
Authentication Modules, T. e. «[lonxiouaembie MoayIM UAEHTU(DUKALIMU»).
Unes PAM — B TOM, 4TOOH YHU(HULIMPOBATh U, BMECTE C T€M, caenaTh bonee
THOKUMU 1066t TIPOLIEAYPbI UIEHTU(PHUKALIMY B CUCTEME — HAYMHAasi OT KOMaH-
IH login ¥ 3aKaH4YMBast AOCTYIOM K (paiinaM rno npotokoy, ckaxem, FTP. [lng
3TOTO HEJOCTATOYHO MPOCTO HAMUCATh «OMBIUOTEKY HAEHTU(DHUKALIMK» U 3aCTa-
BHTb BCE€ MPOTPaMMbi €€ MCIOJIb30BaTh. B 3aBUCUMOCTHU OT TOTO, 044 4e20 Mpo-
H3BOOUTCS MACHTU(MhHUKALIMSA, YCTIOBUS, MTPHU KOTOPbIX OHA OYIET YCIELHOH, MO-
IyT ObITH DOJIee WIM MeHee CTPOTMMM, a €CJIM OHa MpOLWIa YCreuHo, OblBaeT
HY>XHO BBITIOJIHUTh JEHCTBUSI, CBSI3AHHBIE HE C onpedeneHuem TOJb30BaTeNs, a C
HAaCTPOMKOW CUCTEMBI.

B 00ablIMHCTBe TUCTpUOYTUBOB PAM 00yuyeH cxeMe «.d», U HaCTPOWKH
KaXIoW CIyXxObl, KOTOpasi UCMOJb3yeT WACHTU(DHUKALHNIO, JIEXKAT B OTACIbHOM
Gaitne:

{root@localhost rootl# 1ls /etc/pam.d

chpasswd groupdel other system-auth userdel
chpasswd-newusers groupmod passwd system-auth-use_first_pass usermod
crond login sshd user-group-mod

groupadd newusers s8u useradd
Ipumep 12.8. [ToaknmiouaeMble Moaynu uaeHTUGUKauu (PAM)

B PAM onpeneneHo yeTblpe ciaydasi, TpeOyOlIHe HIEHTUGHKALHH: auth
— coOCTBeHHO MAeHTHQHUKALIMA, ONpedeieHHE, TOT JIM MoJb30BaTeb, 3a KOTO
OH ce0sl BbLIAET, account — OMnpeaesieHUe, BCe JIU XOPOLIO C YY€THOM 3aMUChI0
HOJIb30BaTeNs, password — uaMeHeHue TIApoJisl B YUETHOM 3aMUCH, U session
— JOMOJHUTENBHbIE AEHCTBHUS HEMOCPEACTBEHHO Mepel WIH HEMOoCPeACTBEHHO
nocie Toro, Kak noJyib3oBaTelb MOJYYHUT JOCTYI K 3aTPeOOBAHHOM ycayre. DT
3HaueHHUsA NMPUHMMAET nepBoe MoJje Jboro daiina HACTpoHKHU U3 pam.d, a B
TPETBEM TOJIE€ 3AMUCHIBACTCS MOAYAb, KOTOPBIH MPOBEPSIET KAKOH-HUOYIb U3 ac-
NeKTOB MIACHTU(DHUKALUMHK. BTOpoe mosie ompenessieT, Kak ycrnex WIM Heycrnex
MPOBEPKH OJHOro MOAYJS BIMSIET Ha OOLIMI ycreX WM Heycrex UIeHTHU(HKA-
LIMM JaHHOTO TUMA (HanmpuMmep, required O3HAYyaeT, YTO B Cly4yae Heycnexa
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MOJLyJIs POBEPKA MpoiiieHa He 6yaeT). YeTBepToe M Mocheaylolliue nojis oTse-
JIeHbI MO napaMeTphbl MOIYJIA:

[root@localhost root]# cat /etc/pam.d/login

auth include system-auth
auth required pall;_nologin .80
account include system-auth
password include system-auth

session include syatem-auth

session optional pam console.so

[root@localhost rootl# cat /etc/pam.d/system-auth

auth required pam_tcb.so shadow counta8 nullok

account required pam_tcb.so shadow

password required pam tcb.so use_authtok shadow count=8 write_to=tcb

sesslon required pam_tcb.so
IIpumep12. 9. Hactpoiika PAM s 1ogin

Takue HacTpoitku 1ogin obHapyxun Medonuii Ha cBoeM KOMNBIOTEPE.
Bo Bcex yeThIpex ciydasix HCMOJMb3YETCs BKIOYaeMblit ¢aiin system-auth (K
HEMYy 00paltaroTcsl M Apyrue cnyx0bl), ¢ HEKOTOPBIMH JAOMOJIHEHUSIMU. Tak, BO
BpeMsl MAECHTHM(MHUKALIMY pam_nologin.so OOMOJHUTENBHO MPOBEPSIET, HE
3anpelueHo JIK MOJb30BaTENsAM PErHCTPUPOBATBLCA BOOOIE (KaK 3TO ObIBaET 3a
HECKOJbKO MMHYT OO Nepe3arpy3ku CUCTEMBI), a Mepea BXOAOM B CUCTEMY M
TOCJIE BLIXOA U3 Hee pam_console . so BbITNOJHAET OMMCAHHYIO B JIEKIIUHY 6
«Tiepenavy npaB Ha BIaJEHUE YCTPOICTBaMU» (M, COOTBETCTBEHHO, JIMIICHHE
TMONb30BATEIsl ITUX MPAB).

Karanor /etc/pam.d — 3ameyaTesibHBIH NpUMEDP TOTO, KaK NMpoduib
OnpeneisieT nogedenue CUCTEMbl. B 4aCTHOCTH, YeThIpe MEPBBIX CTPOKH H3
system-auth NoKa3blBalOT, YTO B 3TOM NTMCTPUOYTHUBE HCIONbL3YETCS HE MPO-
CTO «TeHeBOI» hai1 maponeit, a cxeMa TCB, onucaHHas B nekuuu 6. (Kak yxe
u3BecTHO Medonuio, B 310N cxeme BMecTO 0O1ero s Bcex /etc/shadow
3aJeiCTBOBaHbI ¢aiinbl BUOa /etc/tcb/Bxonnoe_mmsi/shadow, NIPUYEM
npasa 10CTyNa K HUM YCTPOEHBI TAKMM 06pa3oM, YTOObI MPH BLINIOJHEHUU KO-
MaHAbl passwd MOXHO ObUIO 060HTUCH 6€3 MOAMEHBI NMOJIbL30BATENLCKOrO
HIEHTU(DUKATOPA HA CYTNEPIOIb30BATENBCKHIT).

MoacucTema CUCTEMHBIX XYPHanoB

IMpocra 1 ocrpoyMHa B Linux noacucreMa BeAeHUsl CHCTEMHBIX AKYPHAJIOB
— IEMOH sy slogd, yrpaBiseMblid KOHPUIYPaUHMOHHBIM haiaoM /etc/sys-
log.conf H«.d»-KarajioroM /etc/syslog.d. Ecan Kakoit-HUOGynb 1eEMOH
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WK CTyX06a XenaloT COOOLIUTE CUCTEME O TOM, YTO HACTYIHUIIO CODBITHE, KOTO-
poe CTOMT 3aIIOMHHTb, ¥ HE€ €CThb ABa ITyTU. Bo-nepBbIX, MOXHO NMPOCTO A00aB-
JATb OYEPENHYIO 3amUCh B (ailyl, KOTOpPBIH caM 3TOT AE€MOH M OTKPBbUI; 3TOT
Gaitn 6yner xcyprasom €ro coodLIeHUA. Bo-BTOPBIX, MOXHO BOCIIO/Ib30BaThCSA
CHCTEMHBIM BBI3OBOM sy slog (), KOTOPBIH NepeanpecyeT TEKCTOBOE COOOILIE-
HHUE CTIEUUATBHOMY JeMOHY — sy slogd — a YX TOT pa3depeTcs, YTO C 3TUM CO-
oblueHUEM IeaTh: 3alTMCaTh B (haiijl, BEIBECTH Ha [2-10 KOHCO/b WIH 3a0bITh O
HeM. Bropoil nyTh (yewmpaiuzoeannas XypHalu3auus) NPEANIOYTUTETbHEE
NOYTH BCETOa; UCKIIOUYEHHE COCTABJSET Cydail, Koraa coOOLIEHHUS O KaKoit-
TO NPUYMHE HE MOTYT OBITh TEKCTOBBIMH WJIM 3THX COOOILIEHHI NpenmnosaraeT-
¢s TOCBUIATh TaK MHOTO, YTO sy slogd MPOCTO He CITPaBUTCA.

Bce cobbiTHs, 0 KOTOPBIX cO00ILIaeTCs sy slogd, MOOpa3aensioTcs ropu-
30HTAIBHO — MO muny cayxcbu (facility), ¢ KOTOpo# 3T0 COOBITUE TPOU3OLLIIO,
M BEPTUKAABHO — IO CTENEHHU €Tro gaxcHocmu (priority). Tumos cobeiTuit Ha-
CUMTBIBAETCS OKOJIO ABAALATH (Cpedr HUX auth, daemon, kern,mail U T. M.,
a TakXe BoceMb HEMMEHOBAaHHBIX, OT 1ocal( 10 local?7). CTeneHeit BaXHO-
CTH BCEro BOCEMb, 10 BO3pacTaHUio: debug, info, notice, warning, err,
crit, alert U emerg. TakuM 00pa3oM, KaxXnoe COOBITUE ONpENEAETCA na-
poii 3HaYeHU M, HaIpUMep, mail . err o3HayaeT A sy slogd CoObITUE, CBSI-
3aHHOE C ITOYTOM, MPUTOM BAXHOCTU, He MeHbutei err., 3 Takux nap (¢ Bo3-
MOXHOM 3aMeHOHN THUIIA WJIM BaXHOCTH Ha “*“, YyTO O3HayaeT «IloObIe», HIH
none, YTO O3HAYaeT «HHUKAKHME») COCTABIAETCS KOHMUIypaLUMOHHBIN daiin
/etc/syslog.conf:

[root@localhost root]# cat /etc/syslog.conf

*.noticemail.err;authpriv.err /var/log/messages
authpriv.*;auth.* /var/log/security.log
* .emerg *

>, . /dev/ttyl2

mail.info /var/log/maillog

Ipumep 12.10. HacTpoiika CHCTEMHBIX XYPHAAOB

B nepBoM none ¢cTpOKM yKa3bIBalOTCA NMPOMPHUIU COODILEHUH, pa3aeieH-
Hbl€ CUMBOJIOM “; ”, a BO BTODOM — XpaHWIHLUE cOooOmeHuH (daits, TepMu-
HaJl, €CTb CMIOCOObI OTAABATh UX Ha 00pabOTKy NMporpaMMe U MepechbLiaTh 110
cety). B npumepe B daitn /var/log/messages NonamaloT Bce COOOLLIEHUSA
BaXHOCTU He MeHbllUel, 4eM notice, 3a UCKIIOUYEHHEM COOOIIEHHUH THNa
mail U authpriv, KOTOphIE NMONAAAIOT TYA4, TOJIbKO €CIU UMEIOT BAXHOCTh
He HuXe err. CooOLIEeHUs TUMA aut hpriv U auth J1060#i BaXHOCTH Momna-
naoT B paiin /var/log/security.log, a THNa mail U BaXXHOCTH HE HU-
xe info — B ¢aitn /var/log/maillog. CooblueHUs TUNA emerg (Hau-
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BbICLIEH BaXXHOCTHU) BLIBOASITCSI HA BCE TEPMUHAJIbI CHCTEMBI, M, HAKOHEL, 8ce
CcOoO0LLEeHUSI BbIBOASTCS Ha 12-10 BUPTYAIbHYIO KOHCOJIb.

Bo MHOIrux cucTemMax UCMoJib3yeTCs OCHOBATEbHO 1OPAOOTaHHbBIHN Sy s -
logd, No3BoJsIIOUINI (GUIBTPOBATh COOOIIEHHUS HE TOJABKO MO THUIY/BaXHOC-
TH, HO U, HalIpUMep, IO OTMPaBUTEJIIO, 3a0aBaTh MouHbie (2 HE «HE MEHBILIHE»)
3HAYEeHMSI priority U T. M., OAHAKO TaKHe A0PaOOTKU HYXHbI s TOrO, YTOObI
M0 BECTH NMpPaKTHYECKH HEDUJILTPOBAHHYIO XYpHAJIM3aLUHIO (MOJyyaroTcs
CUCTEMHbIE XXyPHaJlbl COBE PLUEHHO HEYUTaeMOro o6bema), 1Mbo OTBOAUTE MO-
TOK COODIIEHHUI ornpelesieHHON CyX0bl B OTAEAbHbIM XYpHaJl, ONMATh-TaKH,
He [UIs UTeHMsI, a TSl roceayouei odpaboTKu.

CTOUT 3aMETUTh, UTO KaTaJIor /etc/syslog.d B HOBbIX BEPCUSX SYS -
logd npeaHa3HauyeH ISt XpaHeHUs] He MPOMHUIbHBIX KOHMUrypaLMOHHBIX
¢aitnoB B cTUJIE «.d», a COKETOB, U3 KOTOPBIX IEMOH MOXET MOJydyaTb CO00-
LLIEHMST TAK X€, KaK M3 CETH WUJIM B pe3yJibTaTe CUCTEMHOrO Bbi30Ba syslog ().

BbinonHeHne KEUCTBUNA MO PAaCNNCaHMIO

Hpyroi npumep TUNMUYHOM s Linux ciyXobl, yripaBisieMoii KoHbUry-
palMOHHBIM (aitioM, — IeMOH cron *, peryJsipHO BBHINOJHSIOIIMH B 3a1aH-
HOe BpeMs 3aJaHHble JeHCTBHs. BpeMsi OT BpeMeHU B CHCTEME HEOOXOAHMMO
OOHOBJIATL pasHooOpa3Hbie Gaitbl, HanpuMep, 6a3bl JAHHbIX AHTUBHPYCOB
(BUpPYCOB B Linux HET, a aHTUBUPYCHI €CTh!), 6a3y JaHHbIX what 1 s MJIHM CIIMCOK
gcex docmynibix Ha UTeHUE GaiiJIoB CUCTEMBI, locatedb (ITIOUCKATh 110 3TOMY
CIMHCKY MOXHO KOMaHI0#U locate); HyXHO cobMpaTh CTaTUCTUKY MO pabore
CHCTEMBI, aHAJTU3UPOBATh LEJBHOCTb CUCTEMBI (3TUM 3aHUMAIOTCH CIYXObI
OSec, TripWire i AIDE) 1 npoM3BoANTb MHOXECTBO JIPYTHUX PEryJsipHbIX
neHcTBUi. BceM 3TUM M 3aHUMaeTCsl IEMOH Cron.

KoHdwurypalimoHHbI# ¢aiin JeMOHa cron Ha3blBaeTcsl /etc/crontab.

{root@localhost root]# cat /ete/crontab

#minute (0-59),

#1 hour (0-23),

#1 | day of the month (1-31),

#1 | | month of the year (1-12),

#1 | | | day of the week (0-6 with 0=Sunday).

#1 i | | | user

#1 | | | | | commands

01 * * * * root run-parts /etc/cron.hourly

* [porpaMMUCTBI UMENU B BUAY XPOHOCA, CTUXMIHHOE BOXECTBO BpEMEHU Y IPEBHUX IPEKOB, Yke
CaMU IPeKH 4acTO Ha3bIBAIM TaK «BAadbiKy HebOa» THTaHa KpoHa (oTua 60roB-KpoHUIOB U, Cpelln
npouMx, 3eBca, KOTOPbIA BOCAEACTBMM OTLIA M APYTMX TUTAHOB 3aKiio4ni B TapTap, U ctan Bna-
NBIKO# Heba caM). Y npesHux puMasii U Kpon u XpoHoc nmouutanucs non uMmeHnem Catypha, 6o-
JKECTBA HEYMOJIMMOTO BPEMEHH.

244



Nexupa 12 KonpurypaumnoHHsie danns

02 4 * * * root run-parts /etc/cron.daily
22 4 * * 0 root run-parts /etc/cron.weekly
42 4 1 * * root run-parts /etc/cron.monthly

Ilpumep 12.11. HacTpoiika cron

IlepBBie NATHL NOJIEH 3TOro (aiiiia oNpenessiioT BpeMs 3aIyCKa KOMaHIbI:
MHHYTY, 4ac, YUCJIO MecsiLia, MecsIU ¥ IeHb Heneau. CUMBOJI # * # O3HayaeT, YTO
COOTBETCTBYIOLIAsl YacTb AaThl HE yuUThiBaeTcs. Lllectoe none — uMs MoJib3o-
BaTesisl, OT JMLIAa KOTOPOro 3anmyckaeTcss KOMaHAa, yKadaHHas B OCTAIBHBIX MO~
nAx CTpoKH. Tak, B IpMMepe KOMaHaa run-parts /etc/cron.weekly 0y-
IeT 3amycKaThcs B 4 yaca 22 MMHYTBI KaX/I0€ BOCKPECEHBE (HYJIEBOI AE€HB) JIIO-
foro uucia moboro Mecsana. Kak BUIHo U3 npuMepa, 0ObIYHO /etc/crontab
HEBEJIMK: Yyalle BCEro OH COCTOUT U3 MOYACOBOr0, MOAEHHOI0, MOHENETBHOr0 U
MOMECSIYHOTO 3aMmycKa CMeLUHaIbHOro CLeHapus (B MpUMeEpe — run-parts).
ITOT CLIEHAPHIi PeaTU3yeT YTIPOIIEHHYIO CXEMY «.d», OH MOIMPOCTY 3aMyCcKaeT
OTCOPTUPOBAHHbBIE B JIEKCUKOTrpadUUIECKOM MOPSAKE™* CLieHApHUH U3 COOTBETCT-
BYIOLLIETO KaTtanora (HampuMep, U3 /etc/cron.daily):

[root@localhost rootl# ls /etc/cron.daily

0OOanacron logrotate makewhatis osec stmpclean updatedb
IIpnmep 12.12. CueHapuu, 3anycKaeMble €XeIHEBHO

Bot yTo mpoucxoauT Kaxabld deHb Ha MamivHe Medoaus: 3amyck
anacron M «IIpoKpyYMBaHHE» CUCTEMHBIX XYpPHaIOB (00 3TOM peub IMoMAeT
nanee), oOHOBNIeHUE 06a3bl what is, NMpoOBEpKa LEJbHOCTA CUCTEMBI C NMOMO-
1LIbIO OSec, MPOPEeXUBAHUE CTAPBIX U HEUCITOIb3YeMbIX (aiyIoB B / tmp (YyTH-
JuTa stmpclean) M, HaKOHeL, 0OHOBIEHHE 6a3bl locatedb.

Ionb3oBaTensiM CUCTEMBI MOXHO pa3pelliMTb UMETh COOCTBEHHbBIE pac-
MUCaHUs, TaKXe oOpabarbiBaeéMble JIEMOHOM cron. DTH paclMCaHWUs UMEIOT
TOT X€ CHHTAaKCHUC, UTO U crontab, TOJbKO LIECTOE MoJie («user») B HUX OT-
CyTCTBYeT. PenakTrpoBaTh M0JIb30BaTe/IbCKUE TabIULIbI PEKOMEHAYETCS C MO-
MOLIBIO KOMaHabl crontab -e (4ToObl HE MOACYHYTh JEMOHY CUHTaKCHYEC-
KM HeBepHBI (aitn). CamMy TaGaMIIBI MOTYT XPaHUTBLCS, B 3aBUCUMOCTH OT
BEPCMU M  HACcTpoek cron, B /var/spool/cron/crontabs,
/var/spool/cron, /var/cron/tabs WIH ellie rae-HUubyab.

Cnyx6a anacron nosiBujiach B Linux-cuctemax B TO BpeMsl, KOr1a Ux Ha-
YaJqu akKTUBHO MWCIIOJb30BaTb Ha MEPCOHAIbHBIX pabouux cTaHuMsix. Takue

* To ecTb B TaKOM NOPpsLIKe, B KOTOPOM OHU 6bLT 6bl paccTaBieHbl B ciopape. [Tpuuem Lndpsl npea-
ECTBYIOT a(aBUTHBIM 3HAaKaM, a MeX1y cODOM COPTMPYIOTCS MO Bo3pacTaHuio, ot 0 1o 9. Otclona
“000anacron” — Takoe UMst 0OECNEUMT, UYTOOb!I ITOT CLiEeHapHUI ObLT BLINMOIHEH CAMbIM MEPBbIM.
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CTaHLIMH, B OTJIHYHE OT CEPBEPOB, He 00s13aHBI paboTaTh KPyriocyToyHo. CKo-
pee Bcero, Ha HoYb, Ha MPa3AHUKH M Ha BpPEMS OTIYCKA UX BLIKAIOYAKOT. ITO
3HAYMUT, YTO BCE HACTPOKU cron HAlO MEHSITb B COOTBETCTBUM C TpapuKoOM
BKJIIOUEHUH /BBIKJIIOYe HUH (MHAYye cron . dal ly Hukoedq He BBINMOJIHUTCS B Ye-
THIPE Yaca HOYM) — WM 3aIyCKaThb OTAEJbHYIO C1yX0y, KoTopas OydeT BHINOJI-
HSATh HeKOMopbie 3ala4M He T10 PAaCIIMCAHMIO, a TIOTOMY YTO UX 0a6HO yice nopa
3anycTUuTh*. JJonoMHUTENBHO anacron pacCYUTHIBAET 3aMyCK 3a4ay Tak, YTo-
6Bl He Tieperpy3uTh KOMMBIOTEP paboToi, €C/IM HX HAKOTIHMJIOCH CJMIIIKOM MHO-
ro. KoHdwurypauumonHsblii ¢aitn anacron Ha3biBaeTcsi /et c/anacrontab.

«MpokpyynBaHne» CUCTEMHbIX XXYPHaNoB

Eue usyyas paboty syslog, Medonuit He paccTaBalicsl ¢ MBICIBIO, YTO
¢aitn, B KOTOPOM 3aMMUCHIBAETCA CUCTEMHBIM XypHasl, MOCTOSAHHO pacTeT. 3TO
3HAYMT, YTO KaKOB Obl HH OblN pa3Mep (aiaoBoOi CUCTEMBI /var, OHAa B KOH1IE
KOHLIOB 3alOJIHUTCS XXypHaJlaMM T01 3aBsI3KY — €C/IM KaK-TO UX He YKOpauHu-
BaTh. K coxaneHMio, B Linux yKopoTuTb daitn om Hayasa, oTpe3aB caMble CTa-
pble 3alMCH, HeJlb3sl, KaK Hellb3sl M 106aBIsiTb HOBbIE 3aITUCH ¢ Ha4ano (aiina.
OTH oTepalivy JIETKO peaii30BaTh ¢ IOMOILBIO KOTIMPOBAHHS HYXXKHO# obJac-
TU B HOBbIi1 (haiiyl M MocC/enylollero nepeMMeHoOBaHus, HO, BO-TIEPBLIX, CO-
6J110CTH aTOMAPHOCTb TAKMX COCTABHBIX OMEpaLIMit HENETKO, a BO-BTOPBIX, OHU
TpeOyIOT 8d60e boabuie MecTa B (haitnoBOi cCMCTeMe Ha BpeMsi paboThl (M, CTaIO
6bITh, KAKMX-TO aBaAPUMHHLIX MPOLIEAYP HA C/Iyyail HEXBATKH MECTa).

IToaToMy B Linux npvHAT Apyroit, CylLeCTBEHHO MEHEe pecypcOeMKHMit
aJITOPUTM, MO3BOJSIOIINKA M36eXaTh MEepPenoJHeHUs /var: Tak Ha3blBagMoe
«IPOKPYYMBAHUE» CUCTEMHBIX XypHasloB. CyTb alropuTrMa B CJEOYIOLLEM:
KOrJa HacTaeT Mopa YKOPOTUTb XypHajl (HanmpuMep, pa3 B Hedelio WK eClu
daiin XypHana JOCTHT OMpeaesieHHOTO pa3Mepa), 3ToT (aiin nepeumeroasiaa-
om, U OTKDPBIBAIOT HOBBIM MycTOM (aiis ¢ TeM Xe UMeHeM. EciM XpaHUTh #e-
ckoabKo (CKaXeM, CeMb) MepeMMEeHOBAaHHbLIX CTapbix (aitioB, ¢ HUMHM yXe
MOXHO TPOHU3BOAUTL OMNEPALIMIO «OTOPAaChIBAHUS CTAPOro»: CaMblit cTaphblil —
ceabMoi — (aitn ynandeTcs, LIECTOM NepeMMEeHOBLIBAETCA B CEAbMOIA, MATHIH
— B WIECTOi1, U T. . 10 NMepPBOro (MOJIOXe KOTOPOTO TOJbKO TeKYIUHIA XXypHa),
KOTOpbIi NepeMMeHOBbIBaeTCsl BO BTOpoii. ToJlbKO TOTna MOXHO MepeuMeHO-
BaTh TEKYILUWil XYpPHall B «MepPBbIil CTapblii» U OTKPbITb HOBBIH. Tlonyyaercsa
oyepeab ycTapeBalolUUX (aitioB, MONoJHAeMas ¢ ONHOM CTOPOHBI U Ycekae-
Mag ¢ Apyroi.

Kak nmpaBuno, uMs «IepBOTO CTApOTrO» XypHaia MoJiyyaeTcs nyTeM Ao-
6aBjieHUs K UMEeHU XypHana cydpdukca “ .17, BTOPOro — # .2” U T. ..

* Ha3sBaHue amoeo neMOHa NnapoaupyeT crorn ¢ HAMEKOM Ha aHaXpOHHM3M, TO €CTb HECBOCBPEMEH -
HOCTb BbIMOJAHEHNA 3a0aHHHA.
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[root@localhost rootl# ls -1 /var/log/syslog/mesgages*

~IW-r=~m=— 1l root adm 292654 Dec 15 14:01 /var/log/syslog/messages

~rW-r-~--= 1 root adm 34452 Dec 13 01:09 /var/log/syslog/messages.l.bz2
~IrW-r--=--= 1l root adm 35892 Dec 6 09:38 /var/log/syslog/messages.2.bz2
~rw-r----- 1l root adm 60806 Nov 28 10:59 /var/log/syslog/messages.3.bz2
~IW=T==~~= 1 root adm 61063 Nov 21 10:47 /var/log/syslog/messages.4.bz2
~IW-Tr-=~~-= 1 root adm 60079 Nov 14 21:18 /var/log/syslog/messages.5.bz2

Hpnamep 12.13. CucTeMHBIH XypHal messages

IMpoKpy4yHBaHHEM CHUCTEMHBIX XYPHAJIOB 3aHMMAaeTCs YTHJIMTA logro-
tate, KOTOpass TOXE yIpaBiaseTcss M KOH(MUIypalMOHHBIM daijioMm
/etc/logrotate.conf, ¥ «.d»-KaTaJloroM /etc/logrotate.d/. Comac-
HO HACTPOMKaM, cTapble (pailibl MOXHO CXXMMATb YNIAKOBIIMKAMH bzip2 (KakK B
NpUMEPE) WIM gZ1ip, MOXHO 3aAaBaTh UM OlipeeseHHbIE ITpaBa A0CTYIa, MOX-
HO MOCHLIATh CHIHAN HEKOTOPOH cny*0e (UToObl OHA 3aMETHIIA TIOAMEHY XypHa-
Jla, eC/TM OHA caMa, a He sy s1ogd 3aHUMAETCS €ro MOnoJHEHUEM) U T. 1.

KondpurypauuouHsie panb! B AOMALLHEM KaTanore

Hemano koHpurypauMoHHbIX $aitnoB HaXOAUTCS B JOMAIIHEM KaTajiore
n0Jib30BateNsi. DTUMH aiknaMu NMpakKTUMECKH 1100asi YTUJIUTA MOXET ObIThb
NepeHacTpoeHa Mo CPaBHEHMUIO C OOLIYHBLIM MOBEAEHUEM, WX MOBEIEHUEM,
3anaBaeMbIM KOHGUIYpaLHMOHHBIM (daiioM U3 /etc. B Linux npuHsaTo npe-
JOCTaBJIATh TOJb30BATEN0 BO3MOXHOCTh 3a1aBaTh NPOMUIb 200020 UCTIONb-
3yEMOTO MM MHCTPYMEHTA, HAaYMHas OT IIPOCTOM YTWIMTHI M 3aKaHYMBasl Ipa-
(hH4eckoi MOACUCTEMOI YIIpaBIeHUS «paboOUMM CTOJIOM» (CM. 00 ITOM JieK-
1Mio 15). Kak npaBwio, *MeHa TakMX (aitjioB UM KaTajJoroB HAUMHAIOTCA Ha
#," T. €. CYUMTAIOTCH CKPBITBIMM — ISl TOTO, YTOOBI HE 3aCOPATH Bbilauy 1s.
Ecay nonb3oBaTeNo HyXHO paGoTaTh He CO CBOMMM aiilaMy, a UMEHHO C Ha-
CTPOIKaMH, OH BCETa MOXET MPUMEHHUTD KITIOY “-a” UM “-A":

methody@localhost:~ $§ ls
bin cat.info cat.stderr Documents examples grep.info textfile tmp
methody@localhost:~ § 1ls -AF

.alias .bashrc .emacs .inputrc~ textfile .Xauthority
.bash_history bin/ examples/ .lpoptions tmp/ .xsession.d/
.bash_logout cat.info grep.info .pinerc .viminfo
.bash_profile cat.stderr .il8n .pyhistory .vimrc

.bash _profile~ Documents/ .inputrc .pythonstartup .vimrc~
methody@localhost:~ § rm .*~

Hpumep 12.14. KoHdurypaiuoHHbIe (aiiiibl B IOMaillHEM KaTanore
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MHorue yTunnuThI co3darom KOHOUTYPALIMOHHBIH ¢aiin npu 3anycke, ec-
JIU ero B IOMaIlIHEM KaTajiore MoJjib30BaTelisi HET, IO3TOMY CO BpeMeHeM O0b-
eM 1s -A ctaHOBHUTCS Bce Gonpliue. Maiin . lpoptions 3anaeT nmapameTpal
MMOACUCTEMBI MeYaTH, .pinerc — 3TO HACTPONKH MOYTOBOTO KJIHEHTA pine,
.viminfo — ¢aiin UCTOpUHU KOMaHA peaakTopa Vim, a ¢ain . Xauthority
W KaTajor .xsession.d YINpaBasiloT 3aMyCKOM IpacHYeCKOi MOACUCTEMBI
X11, onmucaHHoOM B JeKuMH 15. U3 daitnoB B npuMepe HEKOTOPLIE BOOOILE He
SIBASIIOTCSl «CTAHAAPTHBIMU»: TaK, .aliases M .118n NpOCTO «BTATUBAIOTCS»
CTApTOBBIM KOMaHIHBIM ClieHapHeM bash, MOTOMY UTO YIIOMSIHYThI B HEM SIB-
HO; CTpOTO TOBOPSI, OHU MOIJIM OBl Ha3bIBATHCS M MO-ApYToMy. Bece koHbUry-
palMOHHBIE, CTAPTOBBIE U MPOYHE @cnomozamensibie (haisibl MPUHSITO 1eNaTh
CKDBITBIMH, laXe eCTM HUKaKUX TpeOGOoBaHUM K MX HA3BAHHUSIM HeET.

®daiin . pythonstartup (HACTPOHKH HHTEPIIpETaTOPa A3bIKa [porpam-
MUpoBaHHs Python) BbINOMHSIETCS IOTOMY, YTO UM$ 3TOTO daiina 3agaHo B Ie-
pPEMEHHON OKpyXeHHst PYTHONSTARTUP. Medoauio NpUUINOCh AOMUCATh
CTPOKY PYTHONSTARTUP="/home/methody/.pythonstartup";
export PYTHONSTARTUP B ~/.bash_profile u "C-i": complete
B~/ .inputrc, YToObl IOCTpauBaHHUe 3apaboTalio U B 3TOM MHTEpPIpeTaToOpe.
Euwe onuH daiin, . pyhistory, HCHOAB3YETCS B CAMOM . pythonstartup:

methody@localhost:~ $ cat .pythonstartup
import atexit, os, readline, rlcompleter
historyPath = os.path.expanduser("~/.pyhistory")
def pave_history(historyPath=historyPath):
import readline
readline.write_history file(historyPath)
if os.path.exists(historyPath):
readline.read_history file(historyPath)
atexit.register(save_history)

del os, atexit, readline, rlcompleter, save_history, historyPath
TIpumep 12.15. CraproBeiii paiin uHTepnperaropa Python

INonapasiiolliee GONBIIMHCTBO KOHMUIYPALIMOHHBIX (aiinoB npednasuna-
YeHO I TOTO, YTOOBI MX MOT peIaKTHPOBATh [10J1b30BaTeNb. ITH (paiisibl yacTo
HMMEIOT CAMOOKYMEHTHPOBAHHBIN opMaT /WK CONPOBOXKIAIOTCSA PYKOBOI -
CTBOM, HepeNKO BbIHECEHHBIM B OTAEJBHbIH OT pyKOBOACTBA 10 CAMOM YTHUJIH-
Te JOKYMEHT.
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Nekuusa 13. YnpaBneHue naketamm

Jlekuus nocpsieHa NPUHUMNAM KOMIJIEKTAUMH cHCTeMbl B Linux: ycranos-
Ke, yIaJleHUl0 H OOHOBJIEHHIO MpOrpaMMHoro odecnevenns. Pasoupatorcs nous-
THA «NAKeT», «3aBHCMMOCTDb», IPHBOAATCA MPHMepPbi PaOOThI C YCTAHOBIIMKAMH
NAKeTOB H MeHeKepaMH NaKeTOB.

KiioueBble cioBa: ajibTepHATUBLI, OMOJIMOTEKA, BEPCHs MMaKeTa, BeC ajlb-
TepHATUBbI, BUPTYaJIbHbIHM MAaKET, IBOMYHBLIN MAKET, IMHaAMUUecKasi OM0-
JIMOTEKA, 3aBUCUMOCTb TAaKETOB, UMs TMaKeTa, UCXOOHbIA MaKET, KOM-
TJIEKCHOE OOHOBJIEHUE, KOHTPOIbHASI CYyMMa, KOH(PIUKT, KOHQJIMKT Ma-
KETOB, MEHEXep MaKeTOB, MAKET, NCEBAONO0Ab30BaTe/b, PENO3UTOPUI
NMaKeTOB, CUCTEMHBIH BbI3OB, ClIEHAPHii, YCTAHOBILIMK MaKeTOB, (aiio-
Bblil apXuB, PYHKLIUS, 11e/I0CTHasA CUCTEMA.

MakeTol

IlpuronHas ans paGoThl MOb30BATENs] CUCTEMA COCTOUT U3 MHOXECTBA
(coTeH M ThICSIY) MporpaMM M YTUJIMT. B Linux KaxIblii KOMITOHEHT CUCTEMbI
TIpeACTaBJIeH B BUE nakeTa. Bce onepaiMu, cBsizaHHble C UBMEHEHHEM COCTa-
Ba CUCTEMbl — YCTAHOBKA, yAajJ€eHUE, IPpOBEpPKa, OOHOBIEHUE KOMIIOHEHTOB, —
[IPOM3BOASITCS Hal MakeTaMu. B 11eJj0M, maKeT — 3TO CPEACTBO CaejaTh Tak,
4TOOBI 10J1b30BATE/Ib-aAMUHMUCTPATOP, H3MEHSISA UJIK OOHOBIISIS TIPOrpaMMHOE
HaroJHEHUE CUCTEMBI, paboTan He ¢ gaiiramu (MMeHA KOTOPLIX €My IOI4ac
HEU3BECTHBI), a C OMNpPENEIEHHbIMU (hYyHKYUAMU CAMOW CHCTEMBbI: Harpumep,
no6apJisii B Hee He «500 daitnos», a «<WWW-cepBep apache».

Apxus dannos

Ha nepBbiit B3rasn, nporpaMMa COCTOMT U3 OLHOTO — UCIIOJHSIEMOTO —
¢daiina: 3anyckaeM daiij, nonydyaem padoTaloliyo nporpaMmy. OnHaKo BO Bpe-
M paboThbl Jaxe camas MpoCTasi MporpaMMa Mcrosb3yeT apyrue ¢daitinbl, co-
Jepxalie pasjMuyHble pecypchbl: OHOIMOTeKH, KOHDUTIypalMOHHbIe aibl,
(daitabl-AbIpKM U AaXe 3anycKaeT Apyrue nporpaMmbl. YToObl mporpamMMa nei-
CTBUTEJIbHO 3apaboTalia, He00X0AMMO TOMUMO TJIABHOTO MCIOJIHSEMOTrOo ¢haii-
Jia 06eCneyuTh HaJlTMYMe B CUCTEME BCEX HYXKHbBIX (aiiioB ¢ pecypcaMu.

TIOHSITHO, YTO MPH YCTAHOBKE WM YAal€HWU NPOrpaMMbl CileayeT no3a-
00TUTBLCA M 000 BCEX UCMOJb3YeMbIX €10 (daitnax (KOTOPbIX MOXET ObIThb JaXe
OUEHb MHOT0). DTO — nepgas 3ada4a nakemuposanus. Bce Paitibl, UCTIONb3Ye-
Mble NTporpaMMoi, 0ObeAMHSIOTCA B ONUH ¢aill — apxXuB. DTO NO3BOJSIET HE
KOIMUPOBAThb IIPH YCTAHOBKE NPOrpaMMbl Bee (paiiiibl Mo OTAEIbHOCTH, a TIOTOM
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HEC ynaJisiTb X TaKUM XKE cnocoboM, a paﬁOTaTb CO BCEMH JaHHBIMH MIporpam-
Mbl KaK C €1MHbIM LCJIbIM — YCTaHABJIUBATbh H yAaJIAATb OAWH NAKET.

¢aiisioBblii apxus

[lepeBo kaTanoros, npeAcTaB/ieHHOE B BUAE eAMHOro ¢aiina, cocTo-
SILLETO U3 COAEPXKUMOTro Bcex (haitloB B 3TOM AepeBe U UHGPOpMa-
1M 06 UMeHU U aTpubyTax Kaxaoro ¢aiina.

Het XxecTtkoro tpe6oBaHUs, YTOObI OAUH MAaKET COAEPXKaN TOJbKO OIHY
nporpaMMy. B nakeT ecTecTBeHHO OOBEAUHSITH TAKUE PECYPChl, C KOTOPbIMH
ya100HO paboTaTh KaK ¢ €IMHBIM LieJbIM. 3TO MOXET ObITb OTAE/IbHAsI MpOrpam-
Ma WM Habop YTUIMT (HanpuMep, coreut i1ls, OCHOBHBIE YTUINTHI, YHacC/Ie-
noBaHHble Linux ot UNIX) uau Moayab ¢ NIONOJHUTENbHBIMU BO3MOXHOCTS -
MM TIIpOrpaMMBbl, WK 00llIMe 1151 HeCKOJbKHX MporpaMM pecypchl. B mpouec-
ce pa3BUTHUSA H/WJH YCTapeBaHHUsl TpOrpaMMHOIo obecreye H1sl BhLICAEHHE He-
KOTOpbIX 3a1ay B OTAEAbHBIA NMaKeT MOXET NpUOOpETaTh UAU TEPATH CMBICI,
TO3TOMY CIOC0O0 00beAMHEHHS PECYPCOB B MaKEThl — 3TO He YTO-TO pa3 U Ha-
Bceraa BbIOpaHHOE: MaKeThl MOTYT pa3aesiTbCa U CIUMBAThCS,

CaMblii TpoCcTOi U TpaadULIMOHHBIA Ans1 Linux cnoco6 oObeAMHUTb He-
CKOJIBKO (haiJIOB B ONWH — MCMOb30BaTh YTUIUTY tar*. Medoauii, HamMcas
HECKOJbKO MPOTpaMM M CLIEHApUEB, PelliMA coOpaTh HX B OAHOM (aiinoBoM
apxuBe, 4YTOObI UX YA0OHee Obl10 MEPEHOCUTL HA BCE CUCTEMBI, B KOTOPBIX EMY
caydaetcs paborats. s aroro Medonnit coznan apxuB co BCEM COAEPXKH-
MBIM CBO€TO IoJKarajora bin/:

methody@localhost:~ $§ tar -cf methody.progs.tar bin/
methody@localhost:~ $ tar -tf methody.progs.tar

bin/

bin/loop

bin/script

bin/to.sort

bin/two
ITpumep 13.1. Cosnanue $haitioBOro apxupa npu MOMOLUHU tar
IepBbiii MapaMeTp tar COCTOMUT M3 JABYX YacTeil: onepalusi, KOTOPYIO

cllenyeT MPOMU3BECTH Hal apXHUBOM, B JaHHOM ciiyyae “c” (create, co31aTh), U
KoY “f”, KOTOpbIH yKa3blBaeT, UTO apXWB CJiedyeT CO3laTb B ¢aitie, uMs

* tar NOSAABUICSA HAMHOTO paHbilie Linux 1 ©3HayanbHO CNYXUA WIS cO30aHUA HanNOBLIX apXH-
BOB Ha MarHuTHoIi neHte. OTciona M ero Ha3BaHWe — tape archiver, «apxuBaTop Anst (MarHHUT-
HbIX) NeHT». B HacTosiulee Bpems tar npucyrcreyeT B 06oit UNIX-nono6Hoit cucreme v nos-
BOJIsieT paBoTaTh ¢ (haitNoBbIMU apxUBaMH Ha Ji0ObIX HOCUTENSX.
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¢aitna apxuBa — clenyolUid napamMeTp. MIMsi apxuBa MOXET ObITh THOOBIM, HO
[ypeBHY nocoBeTOBaN CHAOMUTD €r0 pacliMPeHHEM “ . tar”, YTOObI IOTOM He
nytatbesi. Tlocsie ”MeHM apxuBa clieayloT UMeHa (aiJioB U KaTajlloroB, KOTO-
phie C/IeaYyeT 3ariakoBaTh®.

YT1006BI NpOBEPUTH, KaKKe (hbaitibl nonaiu B apxuB, Medonuit npocMoT-
pe coaepXUMoe TMOJyYHBILIErocs apxMBa KOMaHION “tar -tf mms_apxm-
Ba” (“t " — NMPOCMOTPETD, ” f ” UCMOAb30BATh (haiijl, YKa3aHHBIN CIEAYIOLIUM
napaMeTpoM). TyT Medoauii o6paTus BHUMaHHE Ha 1Ba 0OCTOSTENbCTBA. Bo-
NEPBLIX, B apXHMBe HMeHa (ailioB COXpaHUIUCH BMeCTe ¢ nyTeM. Bo-BTopbix,
BCE MIYTH, COXPAaHEHHbIE B AaDXUBE — OTHOCUTEJIbHBIE.

Ilpu pacnakoBke apxuBa tar (ailibl U3BAEKAIOTCSI BMECTE C [YyTEM, He-
JOCTalollMe [OAKATANOrH CO3Aal0TCs TTo Mepe HEoOXoaMMOCTH. Bee nyTH tar
CYMTaeT OTHOCHUTEIbHBIMH, HAYYHHAasl OT CBoero paboyero kartanora. Eciu Te-
nepb Medonuit pacrakyeT CBOi apxuB (KOMaHION “tar xf mmsa_apxmpa”),
T0 B paboyeM Kartanore OyaeT co3IaH NMolKaTajor “bin/” U B HEro OyayT 3a-
nMcaHbl Bce (ailiibl U3 apXuBa;

methody@localhogt:~ § tar -xvf methody.progs.tar
bin/
bin/loop
bin/script
bin/to.sort

bin/two
Ipumep 13.2. PacnakoBka apxuBa

Kniou “v” BenUT tar ObITh «pa3roBOPYMBLIM» (verbose), T. €. BHIBOAUTH
Hosbliie AMArHOCTUYECKUX COODLLEHHI, U ©aronapsi 3ToMy tar NpU pacrna-
KOBKE BBIBOIWUT MMEHA (C ITyTEM) BCeX 3anuchiBaeMbix ¢aitnos. Eciu B pabo-
4yeM KaTanore yxe ecTb ¢aiisi, KOTOpbliA tar codupaercs co3naTh IPU pacna-
KOBKE, TO 3TOT (haiin OyAeT rorpocTy 3amerer HailjioM U3 apxuBa. Tak, Korma
Medoaunit pacnakoBan cBOi apXuB, MOAKATAIOr “bin/* CO BCEM ero couaep-
XKHMBIM 3ameHuAcs Ha TIOJKAaTaNor U3 apxuea. B naHHOW cUTyallUM 3TO He
CTpalllHO, MOCKO/IbKY B apXxuBe (ailyibl TAKME Xe, HO BOT ecjid Obl Medonuit
nepea pacnakoBKON M3MEHHWJT KaKMe-TO U3 CBoMX (ailioB B “bin/”, OH JM-
Luacs Obl BceX U3MEHEHUH.

dopmat nakeTta

IToMuMo xpaHeHUs apxHBa $aiinoB y MakeTa eCThb U ApyTHe 3ada4M (OHU
00CcyXaaloTCsl B ABYX C/IEAYIOUIMX pa3iesax), TOo3ToOMY Uid NnakeTa B Linux He

* C KaxablM YKa3aHHbIM KaTalloroM tar padoTaer pe CUBHO, T. €. 3alTaKOBbIBACT BCEC COACP-
p p
Xaluecst B HEM d)aﬁ."lbl W NOoaKaTanoru.
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OYEHb NOAXOAUT OOBIYHBIN (haliIOBLIN apxUB, HANOAOOUE . tar, a HYXEH Cre-
nManeHbINH opMaT. Takux dopmaToB B Linux 6bI1Ba€T HECKOJBKO (KpaTKoe Ie-
pedUCIeHUE U XapaKTepUCTHKA — B pa3fiesie « YCTAHOBILMKU [TAKETOB»), B CUC-
TeMe Medoaus Mcnonb3yeTcsl oNMH U3 Haubosiee pacnpOCTpaHEHHBIX — rpm,
MO3TOMY BCE NMPUMEPHI B AAHHOIA JIeKIIUU OYyNyT € ero yyactueM. s paboTsl ¢
MakeTaMH B CrieLIMATILHOM (hopMaTe HyXHa crniellMajibHasi MporpamMma-ycra-
HOBIIMK, KOTOpas TaK Xe U Ha3bIBaeTCsl — rpm: OHA 3aHUMAETCSl YCTaHOBKOIA,
ylajieHHeM, OOHOBJICHUEM U MPOBEPKOI MaKeTOB.

INaker B ¢opMaTe rpm — 3TO eAUHBIH dailn co BceMu HEOHXONMMBIMH
IaHHbIMH. CylIECTBYIOT ONPeAEAeHHbIE (XOTA X HE OYEHB XECTKHUE U Moceno-
BaTeJIbHbIE) COTJIAllIeHUsI OTHOCUTENBHO Ha3BaHUM daiinoB-naketoB. Hanpu-
Mep, rpm-daii, conepxXaluuil KOMIUIEKT CTAHAAPTHHIX YTUIMT coreutils, B
cucteMe Medonusi HazbiBaeTcsl coreutils-5.2.1-some5. rpm: cHayajla
— MM4 NaKeTa, 3aTeM yepe3 nedUc — ciayxebHas I/IHC]Z)OpMaI.U/lH 0 HOMepax Bep-
CUI MporpaMMHOTro 0becrieyeHUs1 U CaMOro MnakeTa.

Peructpauus B cucteme

HrTak, naker ¢ KOMIIOHEHTOM CUCTEMBI — 3TO B M€PBY10 OYepensb aiito-
Bblii apXHMB, B KOTOPOM XPaHSATCS Bce HEOOXOOUMBbIe (haiiyibl BMECTE C MYTIMU K
HMM (T. €. KaTayioramu). Korna KoMmoHeHTOB MHOTO, HYXKHO cIejaTh Tak, YTO-
OBl B pa3HBIX MaKeTaxX He OKa3aaoch PailjioB ¢ ONMHAKOBBIM UMEHEM U MYTEM,
yTOOHI (haita, NpUHaLIeXalIMit ONHOMY MaKETY, HE MOT OBbITh 3aMeHEH ¢aitioM
IpYroro nakeTta npu ycTaHoBKe. OTC/IEXXKHUBATh TAKOTO pona KOH(IMKTBI Nake-
TOB — 8Mopas 3a0a4a nAKemupoeaHus.

Yrto6hl npenynpexnatb KOHGIUKTHL, B CHCTEME NOJIKHA XPaHUTLCSA UH-
dopMarus 060 Bcex yKe YCTaHOBJIEHHBIX TAKeTax U MPUHALIEXAIIMX UM aid-
Jax. Korna TouHo U3BeCTHO, Kakue daitibl MpUHaLIeXaT MakeTy, MOXHO I0J1-
HOCTbBIO YOQIUTh NAKET, HE OCTABUB U HE YNAJIUB IIPU 3TOM HUYETO JIMLIHETO.
Takoii moaxon NpensTCTBYET 0OPA30BAHUIO B CUCTEME «Mycopa» — GecCrojies-
HBIX (baiiJIOB, OCTABUIMXCS OT YAJIEHHBIX IPOTPaMM — U IEJIAeT OMNepaluio yc-
TaHOBKM/yIaJIeHHsl [AKETa MOJIHOCTHIO OGpaTUMOH.

Rpm XpaHHUT UHGOpPMaIIHIo 000 BCEX YCTAaHOBJICHHBIX B CUCTEME MaKeTax
W MPpUHaLIeXallux UM (aiaax ¥ MOXET BbLIATh Ty HH(OpMaLHUIO MO 3aIpo-
¢y noJib3oBatesia. IlouwtaB pykoBoACTBO 1o rpm, Medoauit BeIICHU, YTO
CIIUCOK BCEX YCTAHOBJICHHBIX B CUCTEME MAKETOB (CKOpee BCEro, 0YeHb ITHH-
HBIi, B HECKOJIbKO TBICSIY CTPOK) MOXHO IMOJYYUTh KOMaHIOH “rpm -ga”,
CMUCOK BceX (aitioB, NMpUHALIEXKAIIMX MAKETy, — KOMaHOoOH “rpm -gl
umsa_naxema” . OH pelInJ IPOBEPUTD, €CTh JIL B €0 CUCTEME YK€ MU3BECTHHIM
€My M0 NpeablAylIUM JeKUMSIM MakeT coreutils U y3HATh, KAKUE YTUIUTHI
€My MPUHAJUICXKAT:
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methody@localhost:~ $ rpm -qa | grep coreutils
coreutils-5.2.1-some5

methody@localhost:~ $ rpm ~gl coreutils | grep bin
/bin/basename
/bin/cat
/bin/chgrp
/bin/chmod

IIpumep 13.3. Kakue daiinsl npuHaniexar rnakery?

Medonuii rnojaydus NOBOJbHO IJIMHHBIA CIHUCOK MMeH ¢aiiioB, cpeny
KOTOPBIX BCTPETHJI MHOTHE U3 YK€ 3HAKOMBIX EMY YTWINT M KOe-KaKHe He3Ha-
xomble. IIpryeM 3anpamunBas crimcok daitnos, Medonnii HCIOAB30BAT TONb-
KO UMsI TlaKeTa, 6e3 BepCHH — rpm MO3BoJIsieT oOpalliaThesl Tak JIIOOOMY U3 yC-
TaHOBJIEHHBIX NAKETOB*. '

MoOXHO BBINOJHWUTh U OOpaTHYIO MpoLedypy — BbISICHUTH Mpo Jo6oMH
¢aii, KaKOMY NMakKeTy OH NPUHAIJIEXHUT:

methody@localhost:~ $ rpm -qf /etc/passwd

getup-2.2.5-somel
IIpamep 13.4. KakoMy nakeTy npuHaIeXuT daiin?

Daiinpl, TpHHAMIEXAIUUE MTAKETY, MOTYT ObITh HE TOJIBKO yIaJieHbl, HO U
U3MEHEHBI. DTO MOXeT OBbITh CAEJaHO CO3HATEALHO (HanpUMep, OTPEAaKTHPO-
BaH KOH(HTrypallMOHHBIHA dailin), U B TAKOM ciIydae Tpyd 0OHOBJEHWH WIH yIa-
JEHUM TIaKeTa U3MEHEHHBIN (a1 HYXXHO COXpaHUTb, MMOTOMY YTO B HEM CO-
IEPXUTCS pe3yabTar paboThl, NpoAeJaHHON aMUHUCTpaTopoM. st sToro cu-
cTeMa IOJIXHA YMEThb OINpene/siTh, UTO NIPUHAICKAIUN NakeTy daiin uaMe-
HuWICs1. J1JIs1 3TOro B MaKeTe HOJIXHA XpaHUThest HHMopMalius 060 Beex daitnax
apxuBa: pa3Mep, aTpuOyThl, KOHTPOJBHAS CYyMMa — B 3TOM CJIydyae mpoLenypa
NPOBEPKU CMOXET YOSIUThCSI B COOTBETCTBUM aTpuOyTOB (haiiia B nakeTe aT-
puOyTaM YCTAHOBJICHHOro B cucTeMe daiiia. Medoauii MOXXeT pOBEPUTD, UTO
U3MEHWUJIOCH B MAaKETe KOMAHOOH “rpm -V mMsg_ITakera’.

methody@localhost:~ $ rpm -V setup

8.5....T ¢ /etc/X11/fs/config
S$.5....T ¢ /etc/exports
$.5....T ¢ /etc/fstab

* Y710 JIOTHYHO, NOCKOJIBKY B CHCTEME MOXET ObITh YCTAHOBJEHA TOJIbKO OfHA BEpCHsl JAHHOTO
naketa. CM. noapoGHee paznen «KOHGANKTbI U ATETEPHATUBDI».
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S$.5....T ¢ /etc/printcap

P I c /etc/securetty
ITpumep 13.5. UTo M3MeHHUIOCH B nakeTe?

Medoauii moay4u CnucoK U3MEHUBLUHMXCSI C MOMEHTA YCTAHOBKH MakKeTa
¢aiinos. Bunnumo, Bce 310 — KOHGHUTYpallMOHHBIE (aiiibl, OTpedaKTHPOBAHHLIC
AIMUHHCTPATOpOM CUCTeMBbl. Medoaui goragaicsi, YTo KOMOMHaUMs LMGp,
OYKB M TOYEK — 3TO CMTUCOK aTpUOYyTOB, MO KOTOPBIM rpm CpaBHHUBAJ YCTAHOB-
JIeHHbIC (aiiibl ¢ JaHHBIMM MaKeTa, OAHAKO YTOObl pa3o0paThbesl, YTO UMEHHO
03HayaeT Kaxzaasi 0yKBa, eMy NpUICTCSl BHUMATe/IbHEE YHTATh PYKOBOACTBO.

Cucrema Linux packianbiBaeTcsi Ha KOMIMOHEHTHI 6€3 ocTaTKa: KaXIbli
¢ain B Linux npuHamiexXuT KaKoMy-HUOyIb (M TOIbKO OOHOMY') MakeTy*. 3to
MO3BOJISIET CBECTH JIIOObIC U3MEHEHHMS B COCTaBe CHCTEMBbI K OMNEpaliMaM Hal
nakeTaMy — OT HayaJbHON YCTAHOBKM IO CJIOXHBIX KOMIUICKCHBIX OOHOBJIE-
HHUH. B 3TOM ciydae mist BceXx U3BMEHEHHWM OyAeT UCNOJIb30BaThCSl OOHA U TA XK€
MpOrpaMMa-ycTaHOBLUMK, HaNpUMEp, rpm.

U3meHeHue HACTPOeK CUCTEMBbI

J1ns1 NOJTHOLIEHHOM perMCcTpalluy NakKeTa B CHCTEMe OOBIYHO HEIOCTATOY-
HO, 4TOObI CHCTEMAa XpaHWIa CIMCOK (aiyioB, NpuHamiexalux nakety. [Tpu
YCTaHOBKe, YAJIEHUH WJIM OOHOBJIEHWH TaKeTa 4yacTto TpebyeTcsl BLIMOJHHUTh
psil ornepaluii, YTOObl OGHOBUTH CBEAECHUS O NAKETE, aJalTUPOBATL Hacmpoii-
Ku — KaK CaMoTo0 TMaKeTa K yXXe HMCIOILIMMCS B CHCTeMe, Tak M HaoboporT. K To-
MY Xe HeKOTopble H3MEHEHHUS B CUCTEME, HanpUMep, 106aBJeHHe U yIaleHHe
TICEBAONOJIb30BATENIs, HE CBOIATCA K OOOaBIEHHWIO U yHaleHWI0 (aiios, U
BIOOABOK 3aBUCSIT OT MeKyuie2o COCTOAHUSA cucTteMbl. [TonydaeTcst, 4To peruc-
Tpallus B CUCTEMe — J1eJIO He TOJILKO CHCTEMbI, HO U caMoro nakeTa. [Tostomy
B KaX/JIOM TaKeTe OOJXHbl XpaHUTLCS CBEAEHUS O TOM, KaKHe NEHCTBHUS clie~
LlyeT BBIMOJIHATL B X0€ Pa3IUUYHBIX ONepaluili ¢ HUM — B 3TOM COCTOUT mpe-
mbs 3a0a4a NAKemupo8arus.

CnucKHA HeoOXOoOMMBbIX IEHCTBUI NIPEACTaB/ICHHI B MAKETE B BUAE CLieHA-
pueB. OTH CLUEHapWH NPUBS3aHbI K MPOLIEAYPAM YCTAaHOBKU W YIAJIEHUS NaKe-
T4, MPUYEM MOTYT ObITh BbI3BaHbl MO HEOOXOAWMOCTH KaK A0, TaK U MOCJE CO-
OTBETCTBYIOILLICH NMpolieaypsl. B pe3ybraTe npolienypbl YCTAHOBKH U YIAJICHHSA
MaKeTa BBITJSAAT TaK:

® BbLINOJHEHHWE NPEAIIECTBYIOIINX YCTAHOBKE/yIAJICHUIO CLICHAPHEB;

¢ KOoNnHpoBaHHue (aiiioB U3 apXHUBa B CHCTEMY WJIH yaalieHUe paiioB U3 CH-
CTEMBI;

® BEBINOJHEHHE CICAYIOIINUX 32 YCTAHOBKOM /ynajieHHeM CLIEHapHeB.

* EcTecTBEHHO, KpOME T€X d)aﬁnoa, KOTODbIE€ CO3MaHbl MOJB30BATEAAMH.
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methody@localhost:~ § rpm -q --scripts coreutils

preinstall scriptlet (through /bin/sh):

# Remove info pages from fileutils, textutils»and sh-utils.

for £ in /usr/share/info/{fileutils,textutils,sh-utils}.info*; do
[ -£ "$£" ] || continue
RPM_INSTALL_ARGl=0 /usr/sbin/uninstall_info "$f" ||:

done

postinstall scriptlet {through /bin/sh):

/usr/sbin/install_info coreutils.info

preuninstall scriptlet (through /bin/sh):

/usr/sbin/uninstall_info coreutils.info
IIpumep 13.6. [IpocMOTp cLieHapHEB B MakeTe

Medoauit BbISCHWI, UTO CLIEHAPHH B MakKeTe coreutils 3amyckaloTcd
nepel HayaJloM YCTaHOBKH (preinstall), mocne yctaHOBKH (postinstall) u mepen
ynaneHueM (preuninstall), OHH BBIMTOJHAIOTCS CTaHAAPTHBIM KOMAaHIHBIM MH-
TepripeTaTopoM (/bin/sh). Bce 3TH clieHapuH HYXHBI IUIs] TOrO, YTOOBI 3ape-
TUCTPUPOBATH B CUCTEME 1nfo YCTAHOBJIEHHYIO MAKETOM ITOKYMEHTALIMIO WJIH
VIATUTh 3Ty IOKYMEHTalLKIO U3 CUCTEMBI (KkoMaHIaMH
/usr/sbin/install_info M /usr/sbin/uninstall_info COOTBETCT-
BeHHO). [Tockonbky info cTpouT obiliee ornaBieHUE BCe HMEIOLLIEHCS B CUC-
TEME JOKYMEHTALIMH, TPOCTOTO KOMUPOBAHHUS (aiiyioB ObLJIO OBl HETOCTATOUHO.

B pesynbrate momoGHBIX OMepallMil MO MHTETPAaLMH MAaKeTa B CUCTEMY
MOTYT OBITh U3MEHEHBI WM yaaleHbl (aisibl, He TpUHaMIEXaliue JaHHOMY
NaKeTYy, U co3IaHbl HOBbIE (haiinbl. Ecnu nmporpaMma, comepxallasicst B IakeTe,
NONB3YETCSl YCJIYTAaMH KaKOW-HUOYIb YX€ YCTAHOBJIEHHOM CJIYKObI (Harpu-
MEp, sy slogd), MOXET NOHAZOOUTLCSE pETUCTPALIMSt 3TOH MPOrpaMMBbI B KOH-
burypallMoHHBIX (hainax ciyxo6bl. KoHeuHO, H3MeHEHHE «4yKHUX» (hbaiiJioB B
Npoliecce YCTAHOBKHM TMaKeTa HEXeJaTeJIbHO: BIOCJIEACTBUH, YIalss TAKET,
noTpe6yeTcss BEPHYTh (halil B MCXOMHOE COCTOSTHHE, YTO He BCeraa BO3MOXHO
(Hanpumep, Mocjie BIYMYUBOTO PeIaKTHPOBAHMUS afiMHUHUCTpaTopoM). M36e-
XaTb peIaKTUPOBAHHUSI KOH(PHUTYPaLIHOHHBIX (haiIoOB MO3BOJISIET CXeMa « . d»,
onmMcaHHas B JIeKIMH 10.

LeHa yno6cTBa

Y1o6¢TBO, KOTOPOE TMOJIYYaeT MoJIb30BaTeNb NPH paboTe ¢ MakeTaMH, He
NPUXOIMUT CaMO IO cebe, a JOCTUTAETCS YEJIOBEYECKUM TPYIOM: TMAKEThl A0JI-
XeH c0o3IaBaTh YEJOBEK, €T0 paboTa HA3bIBAETCS «COMPOBOXIAIOIIMIH» («pack-
age maintainer» Wi «packager»), B 063aHHOCTH COIPOBOXHAIOLLETO TMAKET
BXOIUT NMOArOTOBKA (haiyIoBOro apXMBa, HEOOXOIMMEBIX [UISl YCTAHOBKHK U yiIa-
JEHUS CLICHApUEB U Npouyel MHGMOPMALUU O MAKETE M €r0 COIEPXHUMOM, U
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obbeIMHEeHWe UX B OJHOM (paitne-nakere*. Y3HaTh, KTO U KOIa CO31aJl MakKeT,
MOJIYUMTh KpaTKYIO CMpPaBKY O NMpOrpaMMHOM 00OecreyeHUH, KOTOpOe B HeM
COJIEPXUTCS, MOKHO C MOMOIIBIO KOMaHIbl “rpm -gi MMsa_riakera”:

methody@localhost:~ § rpm -qi setup

Name : setup Relocations: (not relocateable)
Version : 2.2.5 Vendor: Some Linux Team
Release : somel Build Date: HTS 29 sAus 2004 18:08:05

Install date: IOHxg 23 AsBr 2004 15:08:45 Build Host: shogun.somelinux.org
Group : Cucrema/HacTpoitra/lIpouee Source RPM: setup-2.2.5-somel.src.rpm
Size : 39969 License: GPL

Packager : Leon B, Gourievitch

Summary : Initial set of configuration files

Description :

Initial set of configuration files to be placed into /etc.
IIpumep 13.7. OnucaHue naketa

HyxHo npuHuMaTh BO BHUMaHUe, YTO JiloOOM nakeT, cColepXalluid rmpo-
rpaMMHOe obecrieyeHue W Linux, He siBAsieTCs YHUBepcalbHBIM. Ecin y Bac
€CThb TAKOM TAaKeT, 3TO ellle HE 03HAYaeT, UTO ero MOXHO YCTAHOBMTDb B Balllei
cucteMe. [eno B TOM, 4To pa3Hble AMCTpUOYTUBBI Linux paznuyaioTcss MUMEHHO
TeM, KaKuM 00pa3oM MporpaMMHOE 0becrieyeHue OpraHU30BaHoO B cucmemy (0
JUCTpUOYTHBAX peub noiaeT B JeKUuMH 18). JIucTpuOYTHUBbI MOTYT pa3inyaTh-
csl pa3MellieHUMeM (aiJioB M NpolLieAypaMHu, MPeAYCMOTPEHHBIMU WISl UHTETpa-
LIMK B CUCTEMY MPOTPAMMHOTO0 obeclieyeHMsl, He TOBOPS YXXe O TOM, UTO B pa3-
HbIX TUCTPUOYTUBAX UCIIOJIb3YeTCsl pa3HbIi (hOpMaT MakeTOB. ITO 3HAYUT, YTO
MakKeT, MOATOTOBJIEHHbIH B pacyeTe Ha OAUH AUCTPUOYTUB, MOXET OKa3aTbCs
HECOBMECTUMBIM ¢ ApYruM. UToObl B BallleM TMCTPUOYTUBE TMOSIBUJIACh HEKO-
Topasi porpaMMa, KTO-TO JOJIXEH [TOATOTOBUTL U CAENATh JOCTYNHbIM COOT-
BETCTBYIOLLMI MaKeT.

naker
Pecypchl, HEOOXOAUMBIE /Il YCTAHOBKM U MHTETPALIMU B CUCTEMY
HEKOTOpPOTO KOMITOHEHTa (apxuB (ailIoB, 10- U IOCIEYCTAHOBOY-
Hble ClieHapuH, UH(opMalivs O MaKeTe U €ro CONPOBOX/IAIOLIEM),
o0beauHeHHblE B OAHOM (paiine.

HecMoTpst Ha HeKoTOpble pa3nuyus, IMCTpUOYTUBLI Linux npeacrasis-
10T cO0OI1 BapUaHThl OHON M TOW Xe CUCTEMbI, IO3TOMY B KOHEUHOM MTOTre
Mobyio nporpaMMy, paboTalilylo B 0JJHOM IMCTPUOYTHBE, MOXHO «IPUCIO-

* DYHKUKMM 10 CO3AaHMIO NTakeTa B (hopMaTe rpm TaKXe BbIMONHIET MPOrpaMMa rpm.
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coOUTE» K J1I000MY OpYroMy. TONBKO /51 3TOTO HYXXHO pacriojlaratb UCXOOHbI-
MM TEKCTAMH COOTBETCTBYIOILIEH MporpamMMel. o cHX Mop peyb I1a TOIBKO O
TaK Ha3bIBAGMBIX JIBOMYHBIX MAKETaX, B KOTOPBIX MPOrPaMMBbI COIEPXaTCs B BU-
€ YX€ CKOMITMJIMPOBAaHHBIX ABOWYHbIX (MCITIOJHEMbIX) PaiioB, B TAKOM BH-
fie IporpaMMa MOXKET 3aBUCETh OT HEKOTOPBIX CBOHCTB CUCTEMBI M paboTaTh HE
Be3ne. YToObI MONYYUTh paboTalOLLYyIO TPOrPaMMy B CUCTEME, HYXKHO YCTaHO-
BUTb UMEHHO JIBOMYHBII NakeT. OQHAKO MaKEeT MOXET COAEPKaThb M UCXOOHbIC
TEKCThI IPOTpaMM, TaKHE TMAaKeThl HAa3bIBAIOTCS HCXOMHbIMH. JLOCTYITHOCTD HC~
XOAHBIX KOIOB — 00s13aTe/IbHOE YCJIOBHE pacIipOCTpaHEHHsi OOJIbLLIEH 4YacTH
nporpaMMHoro obecrniedenus wis Linux (cM. sekuuio 17). Ecan noayyuiaocs
TaK, YTO HUKTO HE MOArOTOBWII MAaKET C HYXXHOW BaM NpOrpaMMoO¥ Ui Balllero
IUCTPUOYTHBA, MOXHO YCTaHOBHUTb UCXOOHBIM MAaKET U CKOMITMJIMPOBATh MPO-
TpaMMy caMocTodTebHO*. T1pH ycremHo# KOMIWISILIMK U3 UICXOIHOTO TMaKe-
Ta FIOJIYYaeTCs COOTBETCTBYIOIUMI NBOMYHBIH, KOTOPBIA YXe MOXHO YCTaHO-
BUTb B CUCTEME.

3asucumMocTn

Medoauii Hawien B Internet makeT ¢ 3aMHTEPECOBaBLIEH €ro MporpaMMoit
B rioAxoAs uieM ¢opMaTe rpm M PELIM MONPoOOBaTh €ro YCTAHOBUTB**:

[root@localhost RPMS.locall# rpm -i xsltproc-1.0.32-somel.i586.rpm
ommb6Ra: HeYAOBNeTBODEHHHE 3aBMCMMOCTMH:

libxslt = 1.0.32-somel HyxeH v.urm xsltproc-1.0.32-somel
[root@localhost RPMS.locall#

Ilpumep 13.8. IakeT He ycTaHOBJIEH M3-3a HEYIOBJICTBOPEHHBIX
3aBUCHUMOCTEHN

OnoHako rpm OTKa3aics BBIMOJHATb YCTAHOBKY, CChIJIasiCh Ha 3aBHCH-
MOCTb OT APYyroro naketa. 3aecb Megonmii BlepBbIe CTOJIKHYJCS € TEM, UTO
nakeThl — He Bceraa (ToOYHee, MOYTH HUKOraa) ObIBajoT HE3aBUCUMBbI OT UME-
louieica cucteMbl. B pasnene «ApxuB aiioB» yXe rOBOPUJIOCH O TOM, YTO
1151 paboThl MPOTpaMMBI HYXXHBbI Pa3jIMdHBbIE PECYPCHI, IPUYEM HECKOIBKO
MPOrpaMM MOTYT HYXXJaThCsl B OTHOM M TOM Xe pecypce. B nocienHeM cnyyae
00U pecypc MOXET 0Ka3aThCsl B OTAEJABHOM COOCTBEHHOM IakeTe (YTOOBI
He BKJIKOYATh €r0 Cpa3y B HECKOJIBKO), M 3TOT MAKET NOJXEH ObITh YCTAHOBIEH
B CUCTeMe, YToObl 3apaboTajiv HyXnawluuecs B HeM mnporpaMMel. TloTpe6-
HOCTb NaKeTa B pecypcax, HaxosLMXCsl B IPYTOM IaKeTe, Ha3biBalOT 3aBHCH-~

* Clyxy 0 TOM, 4TO /15l CEBOPKM MTPOrpaMMBbl M3 UCXOIHBIX TEKCTOB HE OOS3aTE/IbHO 1aXKe 3HATD,
YTO TAKOE «KOMMUIATOP», AAJIEKM OT AEUCTBUTEILHOCTH.

** J1na yCTAHOBKM M yAaJieHUsS! TAKETOB HYXHbI NIPaBa alMMHUCTPATOPA — 3TO CEPbE3HBIE H3MeE-
HEHUs B CUCTEME.
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MOCTBI0 3TOTO MAKeTa OT APYroro, B mpoueaype yCTaHOBKH rpm IPOBEPSIET,
BCE JIM 3aBUCHMOCTH YCTaHABJIHBAEMOTIO MaKeTa ydogaemeopersi (T. €. BCE JIU
HeOOXONHMbI€e MaKeThl YXKe YCTAHOBJIEHBI B CUCTEME), U €CJIH YETO-TO HE XBa-
TaeT — IPEeKPallaeT YCTAHOBKY. MMEHHO C TakKoif CUTyaureld U CTOJNKHYJICS
Medonui.

3aBHCMMOCTb NAKETOB
Curtyalus, NpyH KOTOPOii MaKeT HE MOXET ObITh YCTAHOBJIEH B CHC-
TEMY, €CJIM B Heil He YCTAHOBJIEH XOTs Obl OMH U3 HEKOTOPOTO MHO-
JK€CTBA MMaKETOB. AHAJIOTUYHO, MMAKET HE MOXET ObITh yAaJIeH U3 CU-
CTEeMBI 10 T€X NMOp, NMOKa B HEM YCTAHOBJIEH XOTA Obl OAUH 3aBUCS -
LU OT HEro MAaKeT.

BubnuoTekun

Medoanio noMelana ycTaHOBUTh NMaKeT camasi TAIHYHAS 3aBUCUMOCTh
— Ha OnbamoTeKy. brHbGIMOTEKH BO3ZHUKAIOT OTTOrO, YTO BCE MPOTrpaMMBbI, Kak
Obl OHH HU OTVIMMATHCh APYT OT IpYra, Hy>KAar0TCs B BHITIOJTHEHUHM OMHUX U TEX
K€ orepaluii: BBOJ€E U BbIBOIE, MOJTYYEHUH IOCTYNa K PECypcaM CUCTEMBI (Ta-
MSITH, NPOLIECCOPHOMY BpPeMEHH, (haliyaM), BBIUUCIEHUSAX, paboTe C CEThIO,
PUCOBAaHHWH OKOLIEK, KHOTIOK, MEHIO U T. 1. L/ BLIMOJTHEHUS] TAKUX ONepauui
HUCTONB3YIOTCS HeOOIbIME MOATIPOrpaMMBl — (pyHKIMH. JTro6ble GYHKUUH, He-
oOxonuMele Gosiee YeM ONHOI NMpOrpaMMe, €CTb CMBICH HE BKJIKOYATh B TEKCT
KaXIoil ImporpaMmel, a cCoOOMpaTh B OTAEAbHBIX 6MOIHOTEKaX. Torna nporpam-
Ma CMOXET MCIONb30BaTh HE COOCTBEHHYIO MOANPOrpaMMYy, a TOTOBYIO (DYHK-
UHIO U3 6MOIHOTEKH. [10CKOIBKY OUOINOTEKH HYXKHBI HECKOJBKHUM NPOrpaM-
MaM, OHU OOBIYHO 0(DOPMIISAIOTCS B BULE OTAENbHOrO nakera. Ecnu Oubnuore-
Ka He OyIeT yCTaHOBJIEHa, HCMOJB3YIOLIas € MporpaMMa MpocTo He OyaeT pa-
6oTaThb.

BubanoTeky nomBepXKeHbI TEM X€ U3MEHEHUSIM C TEYEHHEM BPEMEHH,
4YTO U BCE MPOUYUE NMPOrpaMMBbl: UCIIPABIEHUI0 OOHAPYXEHHBIX OLIMOOK, MO-
IEPHU3AUMUH, ONITUMU3AUHUU U TIP. [103TOMY BepcUM OUBTHOTEK HOKHBI ObITH
COrJIacOBaHBI ¢ Bepcuei nporpaMMHoro obecneyeHusi. Hanpumep, nporpam-
Ma MOXET OTKa3aTbCsl paboTaTh Naxe NPU HaTUYUM OUOIUOTEKH, €ClNU 3Ta
6ubaMoTEKa CIMILKOM CTapasi IMO0 CIMILIKOM HOBasi M0 CPAaBHEHHUIO C CaMOM
MporpaMMoH.

Llenouku 3asucumocrten

OIHaKO NMOHSITUE 3aBUCUMOCTH BKJIIOUAET HE TOJBKO 3aBUCUMOCTD MPO-
rpaMMbl OoT O6MOIMOTEeK. BooOllue roBopsi, 3aBUCUMOCTh BO3HUKAET TaM, IIe
NporpaMMHoOe obecrieueHHUe UCTOJb3YeT K000 He MOCTaBJIsieMbIi HEMocpen-

258



Nexuns 13 Ynpasnesne naketamu

CTBEHHO C HUM pecypc*. DTO MOTYT ObITb M YTWIMTBI, KOTOpHIE 3aMyCKalOTCs
npu paboTe caMO¥i NMpOorpaMMbl WIH BO BKJIIOYEHHBIX B TAKET CLIEHAPUSIX, PO~
IpaMMa-UHTE PIPETATOP VISl KHCIIOJHEHUS 3TUX CLIEHAPUEB U JaXe OMpenesieH-
Hble (hailTbl, KOTOPBIE JOKHBI IIPUCYTCTBOBATD LIS PAaBWIBHOM paGoThl MPO-
IpaMMbl (HampuMep, YTWINTA passwd MpPeanosiaraeT, YTo CYIUeCTBYeT daitn
/etc/passwd).

3aBUCHMOCTb MOXeT ObITh U HeOe3ycaoBHOI. HanpuMep, B HEKOTOPBIX
Cyyasix HYyXKHO 00eCIeuuTh HaJIM4YUe pecypca He K MOMEHTY 3alycka npo-
IPaMMbl, a MPIMO K MOMEHTY YCTAHOBKH MakeTa. Tak, IS BHIIOJHEHUS AOYC-
TAHOBOYHOTO CLEHAapUs HYXHa NporpaMMa-WHTeprnperaTtop. B HeKOTOphIX
cnyyasix TpeOyeTcsl pecypc CTpPOro OnpeneseHHON BepCud — HU 06ojblle, HU
MeHblle. BhIBaIOT cayyau, Koraa 3aBUCMMOCTb UMeeT 0000LIEHHYIO HOpMY,
HarpuMep, MOYTOBOMY KJIMEHTY (IporpamMMe Ui YTEHUS U HAITUCAHUS JIeK-
TPOHHOWM TOYTHI) MOXET TPeOOBATHCS CAYXKO0a JOCTABKU SJIEKTPOHHOMN MOYTHI.
B Linux Takyo yCJayry npeaocTaBasiioT HECKOJBKO pa3HbIX MPOTpaMM, U tobast
H3 HUX YIOBJIETBOPHUT 3aBUCUMOCTb.

Pa3o0paBiliiCch ¢ MOHATHEM 3aBUCHMOCTH, Medonuii Habpajics peliu-
MOCTH YCTAHOBHUTB-TAKH HYKHBIi €MY IaKeT, YCTAHOBHMB BCE, YTO OH NOTpeby-
er. Ho He TyT-TO GbL10; B3BIIMCDH YCTaHABIUBATh OUGIHoTEeKH, Medonnii Bbl-
ACHWJI, YTO KaXAOM U3 HUX TPeOYIOTCS KaK1e-TO elle NMaKeThl, OTCYTCTBYIOUIME
B CUCTEME, YV KAXIOTO U3 HUX TOXE eCTh 3aBUCUMOCTH U T. M. — ONUH-€IUHCT-
BEHHbIH MaKeT MOBJIEK 32 COO0M CHEXHBIM KOM JPYruX, BBITATUBAs UX MO Lie-
TIOYKaM 3aBUCHMOCTEM.

KoHPNuKTbI M ansTepHaTUBLI

B npoTHBOMNOMI0XHOCTb 3aBUCUMOCTH, KOT/Ia TTAKET He MOXET ObITh YCTa-
HOBJIEH MPU OTCYTCTBUM HEKOTOPOTO APYroro, KOH(IMKT NAKeTOB — 3TO CUTY-
allMsl, KOTia MaKeT He MOXeT ObITh YCTAaHOBJ/IEH NPU HaAU4UU HEKOTOPOTO Ipy-
roro, T. €. OHH HECOBMECTUMBI B paMKax oZHOU cucTembl. OqHa U3 TIPUYKHH
BO3HMKHOBEHUs KOH(MIUKTOB Y€ YIIOMUHANACH BbILIE — B MaKeTax eCTh paii-
Jibl ¢ coBnajaniMMu uMeHaMu. CaMbiif pacpOCTPaHEHHbI UCTOYHUK KOH-
GAMKTOB — NMPOrpaMMBbl, KOTOPBIE MPEAOCTABAAIOT pa3Hble peajli3allui ONHOMK
U TOH Xe DYHKIIMOHATBHOCTH CUCTEMBI (HApUMeEp, CIYXObl JOCTaBKH 3/1eK-
TPOHHOM MOYThI WU NMeYaTH, NMPOrpaMMbl MPOBEPKH opdorpadun, KOMIUIS-
TOPBL U T. T.). MOXHO 6b1710 ObI, KOHEYHO, MPOCTO HA36amb KOHPIUKTYIOLIHE
(aiipl MO-pa3HOMY, HO U TOrAa NMyTaHMLIA HEU30eXHA: eCU, NOMYCTUM, CTa-
pbiit komnwistop Cu HasbiBaeTcs gcc2 . 96, a HOBBIM — gcc3 . 3, To 4mo 3a-
MycKaeTcsl Mo CTAaHAAPTHOM KoMaHIe gcc? B KaxaoM nakere NOMXHa coaep-

* KUMeeT cMbich MCKTI09aTh U3 MOHATHA 3aBHCUMOCTH MCMONb30BaHME Haubonee CTaHAAPTHBIX
pecypcoB, 6e3 KOTOpbIX HEMBIC/IMMA cucTeMa Linux kak TakoBasi. K Takum pecypcaM MOXHO OT-
HEeCTH CHCTEMHbIE BBI30BbI M HEKOTOPLIE CTaHAapTHLIE (haitnbl, Bpoae /dev/null.
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>KaTbes MHGOpMALKS O TOM, ¢ KAKUMHU NnakeTaMU oH KoH®IukTyeT. KoHbaukr
MTAaKETOB MOXKET OBITh pa3pellieH OYEHB IIPOCTO: CAenyeT YAUIUTh OIUH U3 KOH-
(bIIMKTHBIX MAKETOB, MOCJE YeTo CBOOONHO YCTaHABIMBATb APYTO.

Kaxablit makeT, MTOMUMO HMEeHH, 0003HaUYE€H U HOMEPOM BEPCHH, YKa3bl-
BalOLIHUM CTelNeHb OOHOBIEHHOCTH COAEPXKAlUErocsl B IIaKeTe MPOrpaMMHOr0
obecriedeHUs ¥ caMoro rnakerta. B cucreme onHOBpEMEHHO MOXET ObITh yCTa-
HOBJIEHa TOJIbKO OJHa BepcHs JIoOOro rnakera, co BCeMH OCTaAbHBIMH BEPCHSI-
MU OHa KOHdAuKTyeT. TaKkoil moaxoa BMOJHE MOHATEH, MOCKOIbLKY (daitibl B
MaKeTe UMEIOT CTPOTo OMNpeIeIeHHBIA NYTh, IO KOTOPOMY OHH JOKHBI OBITH
pasMelleHsl B daiisoBoi cucteMe. [103TOMY NP MCNONB30BAHUH [TAKETOB HE
JOMXHO (M HE MOXET) BOBHUKHYTbh CUTYallMH, KOTJa OJlHA U Ta Xe IporpaMMa
yCTaHOBJIEHA B pa3HbIX MecTax GaioBOi cHCTEMBI.

OnHako He Bce GYHKUMH B CHUCTEME NOJKHBI 3KCKJIHO3UBHO BBIITOJHATh-
ca omHoil mporpamMmoi. HampuMep, B cucTteMe MOXET OBbITb YCTaHOBJIEHO
CKOJIBKO YTOJHO TEKCTOBBIX PeJaKTOPOB H Naxe HeCKOJbKO Pa3HbIX peann3a-
UM onHOro peaakropa, HanpuMep, Vi (Vim u NVi). [Taketsl Vim u NVi He
KOHGIHUKTYIOT APYT C IPYTOM, OAHAaKO 00a ¢ paBHbIM OCHOBAaHHEM MOTYT OBITh
BBI3BAHBI MO KOMaHAe vi. YToOBl oNpenenuTh, KAKOi UMEHHO U3 HUX 3alyc-
KaTh KakK vi, BO MHOTHX JUCTpUOYTHBax Linux (B YaCTHOCTH, B TOM, KOTOPbIi
ncnosib3yeT Medoanit) NpUMeHsIeTCS MEXaHHU3M aJIbTePHATHB. AJIbTe PHATHBBI
— 3TO CHCTeMa CHMBOJBHBIX CChIJIOK Ha MpHHALIeXallude naketaM dalibl.
OnHoTHNHble Gailpl U3 MaKeTOB Ha3bIBaIOTCSl MO-pa3HOMY, a CUMBOJIbHAA
CCHIMIKA, K KOTOpOM obpalllaeTcsl MMoAb30BaTe/Ib, YKa3blBaeT HA OOWH M3 HHX.
Hanpumep, dadin /usr/bin/vi Oyaer CUMBOJBHOH CCbUIKOR JHMOO Ha
/usr/bin/vim, 1M60 Ha /usr/bin/nvi (To Xe caMoe OTHOCHTCS U K py-
KOBOICTBaM I10 3TUM peaakTopaM). [1pu ycTaHOBKe U ynajeHUU J1:000Tro 13 na-
KETOB C ONHOH M3 aJITEpHATUBHBIX IPOrpaMM CHUMBOJIbHASA CChIJIKa aBTOMAaTH -
YyecKH o6HoOBNAeTcs. Ha Kakyio U3 HUX OyIeT YKa3bIBaTh CChIJIKA, pellaeTcs Ha
OCHOBaHMH Beca KaXIoro rnakerta. Bec — 3to ycinoBHoe yKcii0, BBIOHpaeTcd Ta
aJbTepHATHBA U3 YCTAHOBJIEHHBIX, Y KOTOPOH HaubobLInii Bec. [1oab3oBaTeb
MOXET BMELIAThCA B BLIOOD alIbTepHATHB M BpyuHyio. Bce HeobOxonuMble yTH-
JIUTHI IS pabOoTHI ¢ aIbT€PHATUBAMH MPENOCTABISET NMAKET alternatives.

YcTaHOBUIMKM NaKeToB

151 BBIMOJIHEHHUA BCeX onepaluii Hajl MakeTaMu TpedyeTcs crieuranbHas
TporpaMMa — YCTAHOBIIMK NaKeToB. B ee 3anayuu BxonuT Bech UMK paboT ¢ na-
KETOM: OT cO3/1aHUs MaKeTa (KOMIUISLMYA HCXOJHOTO NAKeTa B IBOMYHLIH), 10
€ro YyCTaHOBKH, yAajeHHs1, OOHOBJIEHH S, a TAKXKE XpaHEHHE H BBIBO IT0 3a[1pO-
Cy MOJIb30BaTe g WIM CUCTeMbl MHMDOpMaUMH 00 yCTAaHOBJIEHHbBIX M HEYCTa-
HOBJIEHHBIX [TaKeTax, MpUHaLIeXaluux uM daiinax u T. m.

B Linux dbopmar nakeroB He yHUDHULHPOBAH, pacpOCTPAHEHO HECKOJIb-
KO pas3luyHbIX GOpMAaTOB, U TS KAXKIOTO U3 HUX TpedyeTcsd cOOCTBEHHBIN yC-
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TAaHOBUIMK makeToB. Haubosiee M3BECTHBI YXe€ OMMCaHHbIA rpm, dpkg, MC-
nonb3yeMblii B Debian (cM. monpobHee nekinio 18), a Takxe nakeTsl B popma-
Te tgz (OH Xe tar.gz — (ainoBblil apxuB tar, CXKaTblif yNaKOBUIMKOM
gzip, GNU Zip), T0 ecTb 00bI1YHbIE (haitIOBbI€ apXUBDI, TI€ BCSI HEOOXOOUMas
B MakeTe MeTauH(opMaliusa yrnakoBaHa B Buie (aiifioB Hapsany ¢ (aitiamu
NpOrpaMMHOT0 00ECIIEYEHH 1. YCTAHOBUIUKY TAKETOB Pa3jIMyaloTCcs He TONbKO
(opMaTOM NaKeTOB, C KOTOPBIMU OHH paboTalOT, HO U KPYT'OM BO3MOXKHOCTEH,
BHYTPEHHHUM (OPMATOM XpaHeHUst UH(pOPMalIMK U T. 1.

YCTaHOBIIMK NAKETOB
[TporpaMMa, BHIMOMHSIOLIAS OCHOBHBIE OflEpaliMM ¢ MAaKeTaMH: yC-
TaHOBKY, yIaJeHHe, IPOBEPKY, BLIBOI HH(POPMALIMK O flaKeTax.

B pamkax 3To# JIEeKLIMH Mbl OTPaHUYUMCS OOCYXIEHUEM TOJIBKO OIHOTO U3
ycTaHOBLUMKOB MmakeToB — rpm (Red Hat Package Manager). OH nepBoHayaibHO
BO3HUK B nucTpuOyTHBe RedHat, Ho B HacTosiliee BpeMS UCTIONL3YETCSI U BO MHO~
IMX Ipyrux BUCTpUOyTHBax. [ToxaiyH, ceifyac ero MOXHO Ha3BaTh CaMbIM pac-
NIPOCTpaHEHHBIM (POpMATOM: aBTOpPbI MporpamMM Wi Linux oObIMHO BBIKJIANLIBA-
10T CBOM TporpaMmel B Internet B BuIe ¢aiiioBeIX apXMBOB tgz W MAKETOB rpm.

OOpaTHOM CTOPOHOIN MONMYJAPHOCTU rpm SBJAAETCS €ro HecTaHdapT-
HocTb. [loo pacuipeHUeM . rpm DOBOJBHO PEIKO OKa3bIBaeTCsl KAHOHHUYEC-
kWit popMar, paspabaTeiBaeMblit RedHat. B ¢popmarte rpm yeMaTpuBalOT MHO-
TO HEIOCTATKOB M HEJOHENOK, MTO3TOMY paciipOCTPaHEHO MHOXECTBO YCOBEP-
HIEHCTBOBAHHbIX U JOMOJHEHHBIX BEPCHI rpm, U, COOTBETCTBEHHO, MAKETOB,
OPMEHTUPOBAaHHBIX Ha KaKylO-HUOYIb U3 3THX BEPCUl, HO HOCALUMX BCE TO XK€
paciinpeHve. Ha mpakTHke 3TO 03HAYaeT, UTO pa3Hble BEPCUH rpm HE MOJHO-
CTBIO COBMECTHMbI MeXIy CO0OM, MO3TOMY laXe eCJM B Ballleil CUCTEME UC-
TIOJIb3YeTCA rpm, U3 3TOTO COBEPIUEHHO He ClieayeT, YTO Bbl CMOXETE YCTaHO-
BUTb JII000H HalaeHHbIH B Internet maket B 3TOM dopMare.

Cayyaii rpm — TOJIBKO CaMoOe SIpKoe MposiBlicHHe OoJiee oblLLeil mpodie-
MbL: B OOLIEM c/yyae HM B OIHOM OUCTPUOYTUBE Hejb3s 0€3 MOTeph, MOMEX
WIH PY4HOTO BMELIATE/ILCTBA YCTAHOBUTD MAKET, HE pa3paboTaHHBII cneyuans-
Ho U1 JaHHOro OUcTpubyTHUBa. B crenyiowieM pasnene («MeHemxepbl nake-
TOB») U3JI0XKE€HbI HEKOTOPbIE COOOPAXEHHS, TIOUEMY 3TO HeXeJlaTeslbHO, U MOo-
yeMy CJieyeT MO BO3MOXHOCTH MOJIb30BaThbCSI HMEHHO «POOHBIMU» TTAKETAMH,
a €CJIM UX HET — CO30aBaTh UX CAMOCTOSTENbHO.

Hpyras npobjeMa ycTaHOBLIUMKOB IMaKETOB 3aKJIIOYAETCH B TOM, YTO OHH
TOIOSTCS TOJIbKO Uit YCTAHOBKH/yOajleHHs! OTHOE/NbHBIX MAaKeTOB, HO He Tpel-
Ha3HayeHbl I JOCTaBKH TMAKETOB B CHUCTEMBbI (M0Jb30BaTe/lb CaM OOIKEH
HaliTM W CcKavyaTb HyXHbIH MMaKeT, a TaKXe yKa3aTb MECTOMOoJoXeHHe aitia
raKkeTa YCTAHOBLINKY B KOMaHIHOH cTpoke). Kpome Toro, ycTaHOBLIMK pabo-
TaeT € KaXIbIM MAaKETOM M0 OTIEJIbHOCTH: OH MOXET yKa3aTh, UTO HE YAOBJIE-
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TBOPE€HbBI HEKOTOpPLIEC 3aBUCHUMOCTH, WJIHN UMEKIOT MECTO KOH(DJ'IHKT]:I, HO HE B
COCTOSIHUHN B XoOe€ Mnpoueaypbl YCTAHOBKH HH YCTAHOBHUTL BCE HeoOXOoIoUMble
MaKeThl 110 LeNOYKe 3aBUCUMOCTEH, HU YIAIUTL KOH(DJ'II/IKTleLLlHe — MOJbL30-
BaT¢J1b JOJDKEH [1€1aTh 3TO BPYYHYIO. YCTaHOBLUMKH MaKETOB HE npenocTaBs-
0T TAKXKE HUKAKHX CPEACTB MO aBTOMAaTU3aLlUH OOGHOBJ/IEHUS] CUCTEMBI.

MeHepnxepbl nakeTos

YCTaHOBIUMKH NMAKETOB [I€J1al0T aTOMAapHbLIMM (OOHOLIATOBHIMU) OTlepa-
LIMH C OTI€/IbHBIMHY MaKeTAMH: BMECTO KOMMMPOBAHUS MHOXeCTBa ¢ailnoB U 3a-
MyCKa HEeCKOJBKHUX CLieHapHUeB MOJb30BaTe/b BBOAUT OJHY KOMAHOY «yCTaHO-
BUTh/yIaINTh MakeT», OMHAKO aTOMapHasi ¢ TOYKH 3peHHs MOIb30BareJls orne-
pauusi — 006aBjaeHUE B CUCTEMY 00HO20 HOBOTO KOMITOHEHTa MOXET COCTOSITh
M3 HECKOJbKHX (M OdaXe MHOTHX) OMnepalvii Hag makeTaMu. Medonuit yxe
CTOJIKHYJICS C TOAOOHBIM Cy4yaeM, U3ydasi Ha COOCTBEHHOM OITbITE TOHSITHE
«LIeTOYKa 3aBUCUMOCTElH». 31€Ch YCTAHOBLLUMKH MMaKeTOB HUKAK He MOTYT 00-
JleryuTh paboTy Mosib3oBateis. UToGbl caenars NpoLeaypy YCTaHOBKH, yaaje-
HUSI U OOHOBJIEHUSI KOMNOHEHMAQ cUcmeMbl aTOMAPHOM, ObLIK pa3paboTaHbl Me-
HeKepbl NakeToB. MeHemIXep MaKeTOB — 3TO MPOrpaMmMa, BLIYHC/ISIONIAS BECh
KOMILIEKC onepauuii Hal oT/eIbHBIMHY MakKeTaMy, KOTOPbI HYyXKHO NMPOXU3Bec-
TH JUISl YCTAHOBKH/yIaJieHWs HOBOTO KOMITOHEHTa (IMakeTa), U caMma 3amycKaeT
YCTAHOBILHK NAKETOB HEOOXOAMMOE KOJIMYECTBO pa3 C COOTBETCTBYIOIIMMH MNa-
paMeTpaMu. KpoMe TOro, MeEHEIXep MaKeTOB XPaHUT HH(MOPMALIMIO HE TOJIBKO
O MMaKeTax, yXe YCTAaHOBJEHHBIX B CUCTEME, HO U 000 BCeX, KOTOPbIe JOCTYITHbI
IUIS1 YCTAHOBKH € KaKOro-ubo Hocutens uin no Cetu (noapodHee 00 3TOM B
pasnene «JlocTtaBka»).

MeHeKep NAKeToB
IMporpamMma, BHINOJHSOLIASA YCTAHOBKY, YAaleHHUE UK OOHOB/IEHHE
J11060T0 MakeTa UK TPYIbl TAKETOB H aBTOMAaTHYECKH BHITOJIHSIIO-
1asl BCE HeOOXOAMMbl€ LISl 3TOTO MPoLenyphl (IOCTaBKY MAaKETOB U3
yHaneHHbIX peno3UTOPUEB, BHIYUCIEHHE 3aBUCUMOCTEM M YCTAHOB-
Ky TpeGyeMbIX MO HUM MaKETOB, yAaJleHUE 3aMelllaeMbIX MaKETOB U
T. 11.).

Haun6Gonee u3BeCTHBIM M MOMYJASPHBIA MeHEIXEp INMaKeTOB Ha3biBaeTcs
APT (Advanced Package Tool). [lepBoHauanbHO OH ObL1 pa3paboTaH B paMKax
auctpubytuBa Debian M paboTan TOJAbKO € YCTAaHOBIUMKOM NakeToB dpkg,
BMOCJEACTBUH LISl IPYTUX IUCTpUOYTUBOB Oblia pa3paboTaHa Bepcus, pabora-
iolliag ¢ rpm. B nuctpudytube Medonns takxke ncnonb3dyercs APT.

YT00bl YCTAHOBUTH MAKET, MPEXKIE BCETO HYXKHO Y3HATh O €r0 CYLIECTBO-
BaHMHU. [TakeTOB /s KaxXaoro IMcTpubyTrBa Linux JOCTYMHBI THICSYM U daxXe
IECATKH ThICSY, U OPHEHTHPOBATbCs B HUX HempocTo. APT mpenocrasiser
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BO3MOXHOCTb MOMCKAa HYXHOFO Cpeld AOCTYMHBIX TIAKETOB, [UISl 3TOr0 MUC-
nonb3yeTCs yTUNUTA apt-cache. B KaxXnoMm nakere obsizaTenbHO MMeeTCs
KpaTKasi aHHOTaLusl (B OJHY CTPOKY) M HeDOJIbLLIOE ONUCAHHME COdePXKAUIUXCS
B MTAaKETe pecypcoB (He JUIMHHEe HeCKOJbKUX ab3aueB). [lo KoMmaHae “apt-
cache search nodcmpoka” APT HallieT ¥ BbIBEeAET CIIMCOK M3 UMEH U aH-
HOTaLMH NAKETOB, F€ B UMEHH, aHHOTALIMHA UM ONTMCAHMY HAIILIACh YKAa3aH-
Hasi NOACTpOKa:

[root@localhost shogun]# apt-cache search python | wc
146 1158 8994
[root@localhost shogun]}# apt-cache gearch python | grep "programming"

python - An interpreted, interactive object-oriented programming lan-

guage
IIpumep 13.9. [Mouck nakeToB B APT

[ns ycTaHOBKHM U yaaj€HMS TAaKETOB NpeiHa3HaYeHa YTWINTA apt -get,
a KOMaHJa YCTAHOBKM BbIIJISLAMT COBCEM [MPOCTO: “apt-get install
uMs_rakeTa”, IpUYeM He HYXKHO yKa3blBaTb HUKaKMX CBEAEHUM O BEPCHUU U
MeCTOHaxoXneHHY rmakeTa: APT caM Haiiner U ycTaHOBUT CaMylo MOC/IEAHION
M3 DOCTYITHBIX BEPCUHM:

{root@localhost shogun)# apt-get install python
Yremie CIOMCKOB RAKETOE... 3aBEPWEHO
OocTpoeHne nepeBa 3aBUCHMOCTelk... 3asepmeHo
Crnegywoume NONOMHMXTENBHNE HARETH 6YNYT YCTAHOBIEHM:
libpython libgdbm libgmp python-base python-modules python-modules-bsddb
python-modules~compiler python-modules-curses python-modules-email
python-modules-encodings python-modules-hotshot python-modules-logging
python-modules-xml python-strict
Cnepywuue HOBHE nareTs 6YRYT YCTAHOBIIEMM:
libpython libgdbm libgmp python python~base python-modules
python-modules-bsddb python-modules-compiler python-modules-curses
python-modules-email python-modules-encodings python-modules-hotshot
python-modules-logging python-modules-xml python-strict
0 6ymer ofHoBNeHo, 15 HOBMX ycTaHosneHo, 0 naxeTor 6ygeTr ynaneno u 0 He
6yneT OGHOBNEHO.
Heob6xommmo momyunTs 0B/4466kB apxusoB.
Oocne pACHAROBRM OOTpebyeTca JonomHuTensHo 16,9MB OMCKOBOTC NPOCTPaAHCTBA.
Opogonmurs? [Y/n)] y
Oonyweno: 1 cdrom://SomeLinux CD RPM/main libpython 2.3.3-some2 [17,4kB]
Oonyueno: 2 cdrom://SomeLinux CD RPM/main libgdbm 1.8.3-some3 [25,6kB]
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Honyyeno: 3 cdrom://SomelLinux CD RPM/main libgmp 4.1.2-some3 [153kB])

lomyweHo: 14 cdrom://SomeLinux CD RPM/main python-base 2.3.3-somel2 [782kB]
HomyyeHo: 15 cdrom://SomeLinux CD RPM/main python 2.3.3-somel2 [11,5kB]
HonmywyeHo 4466kB za 0e (19,5MB/8B).

ComrepmaeM M3MeHeHMA. ..

Preparing... HERE R R R RS S R S [100%)
1: libpython FHHEHEHRHEHRHEE RS [ 6%)
2: libgdbm HHHHH R R RS [ 13%)
3: libgmp HERHERHER B R R R R [ 20%)
4: python-base #ERHER R R R R [ 26%)

13: python-modules-logging ########HHHHHHHHHHHHHHH RIS HHEHEEE [ 86%)

3apepileHo .
Ipumep 13.10. YcraHoBKa nakera ¢ noMoinbio APT

INpouenypy yctaHoBKH APT BBINMOMHSAET B HECKOJIBKO 3TaNoB: CHavyana
OH HIIET 3anpolleHHbIA MaKEeT B CITUCKAX JOCTYMHbBIX, Halls, pacCYUTBIBAET,
KaKHe MakKeThl CAeNyeT YCTAHOBUTD, YTOOB! YIOBNETBOPUTD €0 3aBUCHMOCTH,
nocJjie 4ero nosyyaet ¢aiiyibl BCeX HYyXXHbIX NMaKeToB (B AaHHOM ciaydyae APT
Haluen HyXHble makeThl Ha a1ucke CD-ROM) u 3anyckaeT ycTaHOBLIMK MaKe-
TOB MOCJENOBaTeJbHO Ul YCTAHOBKM BCEro HeOOXOIMMOTro. AHaJIOTMYHO,
4yTOOBI YAIUTH MAKET, IOCTATOYHO BHIMOJHUTL KOMaHIy “apt-get remove
uMs_rnakera’.

Kpome APT, ecTb elile HECKOJIBKO MEHEIKEPOB MAKeTOB. BOMBLIMHCTBO
M3 HMX CrelUMHUYHbl IS ONMpeIesIEeHHOro AUCTPUOYTHBA, KaK, HalpHMep,
emerge wg Gentoo uau YaST ang SuSE. Mx 3agayu ¥ BO3MOXHOCTH NpH-
MepHo coBnianaioT ¢ APT.

KoHTpOnb uenocrHocTu

TToCKOIbKY MEHEIXEDP MAKETOB YMEET CTPOUTh LIEMOYKH 3aBUCUMOCTEMR
NMaKeTOB APYT OT JAPYra, ¢ €ro MOMOILbIO BCErIa MOXHO ONpPeIeUTb, BCE JIH 3a-
BMCHUMOCTH YIOBJIETBOPEHBI Y [TAKETOB, YCTAHOBNAEHHBbIX B cUcTeMe. CHCTEMA,
B KOTOPOH HET MAKETOB C HEYIOBIETBOPEHHBIMH 3aBUCUMOCTSIMH, Ha3bIBAaeTCA
LETOCTHOMN. EC/IM LIeJOCTHOCTb HapyllieHa, 3TO 03HAYAET, YTO YACTh YCTAHOB-
JIEHHOTO B CUCTEME IPOrPaMMHOr0 06ecnedYeHUs MOMPOCTY HEPAGOTOCTIOCO6-
Ha WK paboTaeT HEKOPPEKTHO.

LieMOoCTHOCTb CUCTEMbI MOXET HAPYLIUTLCSI B MOMEHT KaKHX-TO HU3MEHe-
HMH B ee COoCTaBe: MPU YCTAHOBKE, YAaIEHUH WX OOHOBJIEHUH YaCTH [AKETOB
Wnu Bceit cucTeMbl. Ecu s Bcex 3THX onepalnit UCTIONb30BAaTh MEHEKED
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IAKETOB, TO LIEJIOCTHOCTh CUCTEMbI He TOXKHA HAapYUINTbCS. XOTSl MHOrAa Aa-
Xe MEHeIKepy MaKeToOB ObIBAET CJIOXKHO HATH MpaBUIbHOE peliieHHUe, YTOObI
VIOBJIETBOPHUTDb BCE 3aBUCMMOCTH U YCTPaHUTb KOHGMAUKTHI. [IpHU HATMUMHK Me-
Hepkepa MakeToB MeXaHHW3M 3aBUCHMOCTel MOXHO 00epHYTh M Ha MOJb3y Ye-
noBeky. Tak, MOXHO Co31aTb IMaKET, B KOTOPOM €CTb TOJIbKO 3aBUCHMOCTH H
HET HUKAKHX PECYPCOB — TaKO#i MaKeT Ha3bIBAETCSl BHPTYANbHBIM. DTO ObIBaeT
HOJIE3HO B TOM CJIyyae, KOrda HYXHO YIPOCTHUTh I0JIb30BaTeNI0 YCTAHOBKY
NOJHOM Cpeabl ISl BRINMOJIHEHUS KaKoil-n1bo 3anaun. Heobxoammelie wis 310-
TO MaKEThl MOTYT HAMpPsIMYIO He 3aBMCETh APYT OT APYyra, HO YTOOLI YCTAHOBHUTb
HX BCe 3a OOMH UIar, nmojib30BaTeno OyaeT OJOCTaTOYHO YCTAHOBHUTH OOMH —
BUPTYaNIbHBI — MakeT. TakuM BHUPTyalbHbIM MaKETOM OKAa3aJCs caM IakKeT
python B IpuMepe, M elle ofMH — python-strict:

[root@localhost shogun]# rpm -ql python
(ne copepxuT dalinos)
[root@localhost shogunl# rpm -gl python-strict

(He copepmuT dainos)
IIpumep 13.11. BupryanbHble MakeThl He coaep:xaT ¢aiijios

MMeHHO Mo3TOMy apt «IoJaydyumi» 15 makeTroB (BKJIIOYasi A1Ba BUPTYalb-
HBIX), @ «COBEPUINJ H3MEHEHHUE» TOJABKO List 13-TH.

AocTaBka

BaxHast 3an1aya, KOTOpYIO He pellaeT YCTAHOBIUMK MAKETOB — IOCTaBKa
¢aiira nakera B CUCTEMY IUISI MOC/IENYIOIIEH YCTAHOBKH. APXHBbBI ITAKETOB OObIU-
HO He XpaHsTCSI B CAMOM CHCTEME: OHM CJIMUIKOM BEJIMKM (THICSIYM MAKETOB) U
JOJDKHBI PeryyisipHO OOHOBSIThCS (BBIXOL OOHOBJICHUM MPOTrPaMM, T. €. HOBBIX
BepcHi naketoB). [T03TOMy i1 yCTAHOBKH OOBIYHO TpebyeTCst CHauana CKOIMM-
pOBaTh HEOOX0AMMble Bai/ibl C TOTO HOCHTES, Ile OHM XpaHsITCs (3T0 JUbOo yc-
TaHOBOYHbIE IMCKHU OIMCTPpUOYTHBA, MO0 XpaHHUIHMLLA B c€TH MHTepHeT).

Utob6sl APT Mor paGoTaTh ¢ MakeTaMH, OHM AOMXKHBI CONEPKATLCA B Op-
TaHM30BAaHHOM I10 CIIEHAIBHBIM NPaBHUJIaM XpaHHUHLle — peno3uropuy. Crin-
COK JOCTYITHBIX APT perno3uTOpUEB XPaHUTCS B daiine
/etc/apt/sources.list, ANSI KAXAOro pero3MTOPHS YKa3aH Crnocod no-
cTyna (Hanpumep, “cdrom: “, “ftp:“, “file:” U Op.) 4 aapec:

rpm cdrom: [SomeLinux CD]/ RPM contrib main

rpm [sme] ftp://updates.somelinux.com 2.4/1586 updates

IIpumep 13.12. Paiin sources.list
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ITocne kaxaoro uaMeHeHUs aiina /etc/apt/sources.list HyXHO
o6HoBATh Kell APT, B KOTOpOM XpaHSITCA CBEAEHHUS O AOCTYMHBIX MaKeTax,
KOMaHIoM apt ~get update. 115 Toro 4To661 106aBUTH B Kelll HHPOpMaLHIO
0 nakeTax, JocTynHbix Ha CD, cnenyeT ucnofib3oBaTth KOMaHAy “apt -cdrom
add”, a He pedakTUpOBaTh sources.list BPYYHYIO.

APT no3poJsisieT ¥ NpOCTO NOCTABUTh MAKET B CUCTEMY, He YCTaHAB/IMBasI
ero. Tak, HanpuMep, BCeraa MPOUCXOAUT C HCXOOHLIMH MAaKeTaMH, KOTOpble
NMPOCTO KOIMUPYIOTCS U3 PENO3UTOPHUS B ONpele/IeHHbIA KaTalolr CUCTEMBI IO
KOMAaHIe "apt-get source uMsA_rakera”.

O6HOoBnEeHne

IlporpaMMHoe obecrieyeHHe B MUpe Linux (M He TOJbKO) MOCTOSIHHO 06-
HOBJISIETCA: UCTIPABIAIOTCA OLIUOKH, pacIIUPSIIOTCS BO3MOXHOCTH. Pa3paboT-
YUKH KaXXI0ro IMCTpMOYTHBA 10 Mepe BbIXx04a HOBbIX BEPCHIii IIpOrpaMM roto-
BSIT HOBbI€ BEPCHH COOTBETCTBYIOLIMX [MaKETOB W AeNalT UX JAOCTYNMHbBIMU B
CBOEM Peno3HTOpUH (PENO3UTOPHH, OTpaxaroliue Hanbosee COBpeMeHHOE CO-
CTOSIHME MpOorpaMMHOro obecrneyeHUs, IOCTYNHbLI Yyepe3 Internet). Iloab3oba-
TeJI0 UMEET CMbIC]I HE OTCTaBaTb OT OOHOBJEHUH MporpaMMHOro obecneye-
HHSsI, MOTOMY UYTO HOBbI€ BEPCUHU MpPOrpaMM — 3TO M GoJibllias HaleXXHOCTh pa-
GOTbI CUCTEMbI, U HOBbIE BO3MOXHOCTH.

MeHenxepbl NakeTOB MO3BOJIAKT BLIMOJIHATh KOMIUIEKCHbIE 0OHOBJIEHUS
Bceil cucteMbl. B APT 3Ty npouenypy MOXHO BHINOJHUTb OOHOI KOMaHAOM:
“apt-get dist-upgrade”. DTa npoueaypa cHauyajla UCCIENYeT CONEPKU~
MoOe BCceX JOCTYIMHbIX PEMO3UTOPUEB U HAXOAMUT TaM Bce MaKeThl 60J1ee MO3AHUX
BEpCHit, UeM COOTBETCTBYIOLIIME TMaKeThl, YCTAHOBJIEHHbIE B cucTeMe. Tloce
3TOro BhIYMCAETCA 00beM OOHOBIEHMSI: OOJIXKHA ObITh yaaleHa CBsi3aHHas1 00-
JIaCTh 3aBUCSILIMX APYT OT Apyra yCTapeBLUMX MaKeTOB U 3aMeHEHa COOTBETCT-
BYIOLLIEH 06/1acTbiO 60Jiee HOBbIX BepCHM. CNOXHbIE CHTYallHM MOTYT BO3HM-
KaTbh B TOM cJiy4ae, eC/lM U3MEHMWJIOCh pacnpeaeieHHUe pecypcoB MO MaKeTaM:
naketbl ObIIKM pa3nefeHbl WM OObEAMHEHbl — 30€Ch MOXET MoTpebdoBaThCs
BMELLIATeJIbCTBO MOJb30BaTeNs.

ToT pon 0OHOBNEHUIt CUCTEMbI, KOTOPbIA HY>XXHO BBIMOJIHSATh PEryJsipHO
U obazamensHo — 3TO OOHOBJNEHMS, CBsi3aHHbie ¢ ©€30MacHOCTbIO (security
updates). Korna B mporpaMme OOGHapy>XHBalOT W MCIIPABISIIOT CEpbE3Hbie
OLLMOKH, yrpoxaloliue 6€30nacHOCTH Bcel CUCTeMbl, pa3paboOTUMKU IUCTPU-
OyTHBOB 00bIYHO 3200TATCSl O TOM, UTOObI COOTBETCTBYIOLLME OOHOBJIEHUSI 10-
LM 10 MoJib30oBaTesi. OObIYHO NPUCYTCTBYET OTAC/bHbIA PENO3UTOPHIA C 00-
HOBJIEHUSIMH, CYLLIECTBEHHbIMH 151 6€30MacHOCTH.

LlenHa yno6ctBa

Yn06¢TBO MCHEIKCPOB MAaKETOB OIIaYHUBACTCs1 TEM, YTO OHHU MOTIYT YC-
MNMEmHo pa60TaTb TOJILKO CO ClleMaJlbHbIMHU LEJOCTHBIMM 001acTIMU UCTOYHHU-
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KOB (peno3nTopusiMH Nakeros). XoTs1 L1 GOJBLUIMHCTBA MOJIb30BaTe/iel 3TO Or-
paHMYeHHE HE TaK CYUIECTBEHHO: T€ TUCTPUOYTUBLI, B KOTOPBIX UCIONb3YIOTCS
MEHEIDKEPBI MaKeTOB, OOLIYHO UMEIOT OTPOMHbIE PEeNO3UTOPUHU NMAKeTOB, TAe
MOXHO HaUTH J11060€ MBICIUMOE M HEMbICIMMOE NpOorpaMMHOe OGeCTieueHHe.
Ecin xe HyXHOW mporpaMmbl BCe-TaKM HET B OPULMAILHOM PENO3UTOPUH
IUCTpUOYTHBA, OObIYHO HAXOMATCSl «4YACTHbIE» PEMO3UTOPHH, AOCTYIIHBIE IO
Internet, BKIoyalonme He BolieIMe B OPULIMATLHBINA PENO3UTOPHI MAaKeThI.

Ecnu Bce-Taku HyXHbIil BaM NaKeT HUTIE He HAWTU cOOpaHHBIM UMEHHO
WISl Ballero AUCTpUOGYTHMBa, MOXHO YCTAHOBUTb M CTOPOHHHUIA MAaKeT, HO 3Te
MOXET ObITh CIeJaHO TOJbKO NPU MOMOILM YCTAaHOBIIMKA MAKETOB — MEHEeA-
Xep NMakeToB B TakOH cUTyauuu OyneT 6ecnonedeH. MoXHO ycTaHOBUTL Mpo-
IpaMMy, CKOMITUJIMPOBAB €€ U3 UCXOIHBIX TEKCTOB CAMOCTOSITEJIbHO, OAHAKO
3IeCh CTOMT UMETh B BUOY CJeaylollIee.

ABTOp npoepamms: COBepllIeHHO He 06513aH YUMTbIBaTh B HEil ocobeHHOC-
TH BC€X OUCTPUOYTUBOB, MO3TOMY BO3MOXHBI, C OAHOH CTOPOHBI, MpsIMble
KOH(IMKTHI ¢ haityiaMu B cUcTeMe (KOTOpble HUKTO YXe He OTCJIEAUT), a C ApY-
To¥ CTOPOHBI — KOHGIUKTHI U IPOTUBOPEYUSs CKPbIThIE (HapUMeEp, Mporpam-
Ma yCTaHaBJIMBaeTCs B MOAKATAIOr KaTajora /usr/local W Mpeanosiaraer,
YTO BCE OCTalbHbie MPOTPaMMBI TOXE HAXOASITCA B 3TOM Karajore). 3TO 3Ha-
YUT, YTO MPUIETCS CAMOCTOSTENBHO Pa300paThCsl U € TEM, KaK U C KAKUMH Ma-
paMeTpaMM KOMIIWJIMPOBaTh MpOTpaMMy, KaK YCTaHABJIMBATh €€ B CUCTEMY, U
KaK U36eXaTb NMpH 3TOM KOHQIMKTOB. A €CJIU TaK, €C/IM Bbl M B CaMOM ZeJie B
COCTOSIHMM MPaBUJIBHO COOpaTh U YCTAHOBUTh B CUCTEMY HYXHYIO BaM, a 3Ha-
YUT U ellle KOMY-HUOYAb, MporpaMMy, KOTOpPOW MOKa HET B AMCTPUOYTUBE, TO
caMoe NMpaBUJIbHOE — CAEJAaTh M3 Hee, M0 KpailHeH Mepe, HCXOAHBIH MAKeT, a
€CJIM MOJIYYUTCS, TO U ABOMYHBIH. 3TO 310pOBO 0DJIETYMT XHU3Hb M BaM, Koraa
Bbl OyZeTe KOMITUJIMPOBATh U YCTAHABIMBATD 3TY NMPOrpaMMy ellie pas (Ha Ipy-
TOM KOMIbIOTEpE UIW OOHOBJISIS1 BEPCUIO CAMOM MTPOTPaMMBl), U, TJIABHOE, §Ce-
My coobujecmsy noavzosameseli Balllero IMCTpudbyTHBa!

HakoHel, Bo MHOTHE COBpeEMEHHbIE AUCTPUOYTUBbI BKJIIOUAIOTCS Cpel-
CTBa, MoMoralolye B cbopke IBOMYHbBIX NAKETOB. TakHe CpelacTBa (Hanpumep,
nakeT hasher u3 ALT Linux) no3BojisiioT He TOJbKO CKOMITMJIMPOBATh Mpo-
rpaMMy B «yHUBEPCAIBHOMN cpelie», colepXxalleil JUllb 3adaHHbI Habop na-
KETOB, HO U aBTOMATUYECKU BBICTPAMBAIOT 3aBUCHMOCTH, MPOBEPSIOT Ipa-
BWJIbHOCTb YCTAHOBKH, OTC/IeXHUBAIOT KOHGIUKTEL. Co6paB NakeT ¢ MOMOILBIO
TaKOTO CPeICTBA, Bbl MOXETE CTATh CEPbE3HBIM MPETEHAEHTOM Ha POJb COMPO-
BOXAAIONIETO 3TOT NakeT B nMucTpubytupe. HanpoTuB, CKOMNUIMPOBAB MpO-
rpaMMy BTUXOMOJIKY, C IOMOILIBIO 11aMaHCTBA U PYYHOIi paGoThl, Bbl IPOSIBU-
Te ce6s KaK JIEHTAN U 3TOUCT, KOTOPOMY HeT [Iejia 10 COBEpLIEHCTBOBAHMs cO0-
CTBEHHOW OMepauuOHHON CUCTEMBI.
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JNlexuua 14. Cets TCP/IP B Linux

B nekumu Kparko onHcaHo ceMeiicTBo nmporokosioB TCP/IP u ux peanusa-
uua B Linux, o6ocHoBaHo paszieneHHe ceTeBbIX MPOTOKOI0B HA YPOBHH H BblIeJie-
Hbl 32/124H, pemaemMble Ha KaxaoM U3 Hux. IIpusenensr yrummrsl Linux aus pado-
Tbl ¢ ceThio. Kpome Toro, paccMorpeHa pabora mMetanemoHna inetd U cTpykrypa
cayx0bl JIOMeHHbIX HMeH B Internet.

KioueBbie cnoBa: abOHEHT-K/IUEHT, aDOHEHT-cepBep, alapec, agpec abo-
HEHTA B CETH, afpec CETH, IEMOH, IOMEHHOE UMS, JOMEHbI, UHKAMNCYJIS-
LUs1, KaHa, KOJUIM3MS, MaplipyTM3aTop, MapuIpyTu3aTop Mo ymonya-
HMIO, MapUIPYT MO YMOAYaHHUIO, HOMep TMOCAe10BaTENLHOCTH, 0O6paboT-
YUK 3allpoCOB, MOIJAOMEH, MOPT, NOYTOBLIM MepechbUIbLUUK, MPOTOKOJ
nepeiavyy 1aHHLIX, pa3aeieHUe KaHaIOB, Pa3fie/IeHUe NakKeTOB, CEMEUCT-
BO [POTOKOJIOB, CETEBas 3arjyllika, ceTeBas Macka, ceTeBoi UHTepdeiic,
CeTeBOM MakeT, cKoNb3slliee OKHO, COKET, UILTP, LIMPOKOBELATeIbHbIN
anpec.

CeTteBble npoTokonsi. Cemencteo npotokonos TCP/IP

Tak cnyuunocs, uto Medoanii Majio YTO 3Ha O KOMIIBIOTEPHBIX CETSAX A0
3HakoMcTBa ¢ Linux. Ecau monb3oBaThcs TONbKO web-0poy3epoM Y TOYTOBOM
NMPpOTrpaMMoOii, CBEIEHU I BPOAE «Y KaXI0TO KOMNbIoTepa Internet ectb MM, Ha
KOMIblOTEPaX ObIBaeT moyta ¥ WWW» 00bIYHO BITOJIHE AOCTaTOYHO. CTporo
TOBOpSI, €C/IM CETh HACTPOEHA, MOYTOBble KJIMEHTHl WM Opoy3epnl Linux He
TpeOyloT 60abiuero 06vreMa 3HaHU. OnHako Linux xopoi UMEHHO TeM, YTO
MO3BOJSIET NMPOCAeAUTb PaGoTy CeTH OT NMpPOHeENyp CaMOTO HWU3KOTO YpOBHSI,
BpoJ€ NOBENEHHUS CETEBBIX KapT, A0 NPUJIOXKEHUI BICOKOTO YPOBHSA Y UX IPO-
TOKOJIOB.

B pasroBope 0 ceTsix nepenayu JaHHbIX MOHSATUE «yPOBEHb» BO3HUKAET
HecripocTa. /le1o B TOM, YTO Tepenaya JaHHBIX MEXIY KOMIbIOTEPaMU --
CJIOXHBIN TIpoliecc, B KOTOPOM DEILAETCsl Cpa3y HECKOJbKO Pa3HOIIaHOBBIX
3agay. Ecnau npenctaBuTh cebe Bech NPOLECC OPTraHM3alMM CETH «Ha MYCTOM
MECTE», KaK ec/ii Obl HUKAKHX CETEBLIX pa3paboTOK AOHBbIHE He ObLIO, Bce 3TH
3aayy BCTAIOT OJHA 33 ApYyTroi.

Urak, ecnu 661 Medonnii moayuwn 3agaHue «npuayMmaTh internet» Ha na-
py ¢ IypeBruueM, kakue Obl BOMPOCH nepea HUMU BCTalin?

1. Cpena nepenayu naHHbix. [locpeactsom yero nepenasath naHHble? Kak

VMEHHO NpPeCTaBisieTcs TepeaaBacMast MiH¢popmauus?

2. YcTpoiicTBO nepenayu AaHHbIX (pa3 YK U3BECTHO, KaK NepenalTcs AaH-

Hble). Kak noakmoyatses K cpeae? Kak OTIMUNTL JaHHBIE OT HE-TaHHBIX
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(T. €. OTIpeteSINTh, udem au Nepenaya)? Kak onpeneTMTh OYepeIHOCTD pa-
OO0TBI HecKoAbKUX YCTPOWUCTB, MOIKIIOYEHHBIX K OOHOW cpele Inepenadyu
naHHbIX? Kak onpenennTsb, KOMY NTpedHa3HayaloTcsl JaHHbIE, IIepenaBae-

Mble B 061ueit cpene?

3. Tononoruss HeOODHOPOOHOU ceTH (Pa3 YXK H3BECTHO, KaK MOIKIIOYHUTh
KOMITBIOTEP K OOHOM WIKM HECKOJBKUM cpedaM MepeJadyd gJaHHbIX). Ecau
B CETb OOBEANHEHDBI HeCKOAbKO CPEL Nepefadyy JaHHBIX, KaK ONpeleUThb
angpecara (4 oTIIpapuTeNsa Toxe)? Kak obecneyuTs nepechliKy IaHHBIX U3
OIHOM cpenbl B 1pyTyio? Kak BLICTPOUTDL HenpepbigHblil MapIIPYT MEPECHI-
JIOK OT OTITPaBUTENS K ampecary?

4,  JloctaBKa AaHHBIX (pa3 y>XX €CTb MEXAHU3M Mepedayr JaHHBIX OT JI0O0ro
aboHeHTa CETH K M1000MYy). Kak 06ecreyuTs LeTOCTHOCTD H HadeXHOCTD
nepenayy NaHHbIX (M HyXXHO K)? Kak ynpasasiTb caMMM KaHaIoM Mepe-
Ia4yy JAaHHBIX (HalpuMep, YTOObl He OTMPAaBRIATh JAaHHBIX OOJbllE, YeM
MIpUHMUMaloliasl CTOpOHa B COCTOSIHMM NpUHATH)? Kak pasmenars re-
CKOAbKO KaHATOB Mepeavyy JaHHBIX (HallpUMeEp, KOrda OoT OOHOTO KOM-
nbloTepa K APyroMy OJHOBPEMEHHO IepenaroTcs dea daiina)?

5. HWHrepnpetauMs DaHHBIX (Pa3 YK BO3MOXHA HanexHast H 6e3 UCKaXeHU
IocTapka). UTo denath ¢ MoAy4eHHBIMUA DaHHBIMM? Kakue yact onepa-
LMOHHOM CHUCTEMBI OTBEYAIOT 3a UX 00paboTKY, U OTKYAA MpO 3TO 3HAET
abOHEHT C IPYToit CTOPOHBI COeAUHEHUS?

OTBeTHl Ha 3TU BOMNPOCH B (OPMATU3OBAHHOM BHUIE HOCSIT Ha3BaHUE
NPOTOKOJIOB: B HUX MYHKTYAIbHO OMHUCHIBAETCS, KAK HMEHHO TpeIiaraeTcs pe-
LIATh TY WY MHYIO 3a1a4y, KakKasl JUisl 3TOro Heo0XoaMma JOTIOTHUTeTbHAst HH-
¢dbopMaLMsi, KaKOBa MOJIKHA OBITH JIOTHKA MTOBSIeHUS Mepenarluei ¥ IpHHUA-
Marolle CTOPOHBI U T. M.

B npuBeneHHOM ne/ieHWH Ha 3Talbl (YPOBHH) NMPpUMeYaTesibHa UX OTHOCH-
TeJbHasi He3aBUCHUMOCTL: €C/IM IpyNNa 3alay, CBA3aHHasi ¢ HEKOTOPHIM YPOB-
HeM, pellieHa, Ha C/eAYIOlleM YPOBHE MOXHO 3a0biTh, KAK UMEHHO pelllaiicCh
3TY 3a1a4d. Tak, yCTPOMCTBO mepenadu naHHbIX THNa «Ethernet» ¢ Touku 3pe-
HHUST KOMITBIOTEPA BCErIa OMHO U TO Xe, KAKOH OBl HOCHTENIb NIPH 3TOM HE HC-
NOJIL30BAICS: KOAKCUATBHBIN Kabesb WIM Kabelb THIA «BHTas IMapa», XOTHA C
GH3MYEeCKON U JaXe TOMOJIOTMYECKOH TOUKH 3PEHHUS 3TH Cpelbl CWIBHO pPa3iu-
yatoTca*. TOYHO Tak ke oOCTOoST dea MpH NMepexole CO BTOPOro YpoBHS Ha Tpe-
THH: BO BpeMsI MOJIy4YeHHUs JaHHBIX YK€ COBEPLUEHHO HEBAXHO, KaKUe Cpeabl Ie-
pedayd ObUTM NpPH 3TOM 3adeiicTBOBaHBI (ethernet, TpM mpoBoma, rosyomHas
nouta**...). Ilepexol ¢ TpeThEro YPOBHSI Ha YeTBEPTHIM U C YETBEPTOrO Ha MSIThIi
TOXe 001anaeT 3TUM CBOMCTBOM.

* Ethernet ¢ KoakcHanbHbIM KabeseM UMeeT TOMOJOTHI0 «obuas IKHa»: Bce abOHEHTh noa-
KITIOYAIOTCA K eAMHOMY Kabeio, «Bpe3asi» B Hero T-006pa3Hbiii 0TBONOK; Ethernet ¢ BUTOI# napo#
HMEET TOMOJIOTHIO «3Be3Ma»: OT KaXIoro aboHeHTa UAET cobcmeernbiil KabeNb K LIEHTPATbHOMY
YCTPOM CTBY-KOHLIEHTPATODY.

** Opranusauusi TCP/IP ¢ nomoubio noyToBbix roaybeit onucana B RFC1149.
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ITo Bced BUAIUMOCTH, HMEHHO C 3TUMH 3aJ1a4aMH CTATKHUBAIKCH M pa3pa-
60T4HKH U3 HHCTUTYTa ARPA (Advanced Research Projects Agency, «AreHTcT-
BO NMEPCNEKTHBHBIX UCCIIENOBATENBCKUX MPOEKTOB»; B NpoLiecce paGoThH OHO
6bU10 nepeuMeHoBaHo B DARPA, rae «D» o3Havano Defence). o kpaiiHeit
Mepe, MpeaNoXeHHOe UMHU B CEPEANUHE CEMUAECSTHIX CeMEHCTBO MPOTOKOJIOB
TCP/IP Takxe noapa3aensijioCh Ha NSATh YPOBHEN: anmnapaTHbIA, HHTepdeic-
HBIH, CETEBOH, TPAHCNOPTHLIA U MpPUKIaIHOW. BriocneaCTBUM anmnapaTHBIN
YPOBEHb CTAJIM CMEILUMBATh ¢ UHTepdeHCHBIM, TaK KaK ¢ TOYKH 3pEHHUS onepa-
LIMOHHOW CHUCTEMBI OHH HepasIMyUMbI*. IMEHHO pa3iesieHHe Ha He3aBUCH-
MBbIe IpyT OT Ipyra YpOBHH MO3BOJIUJIO CO BPEMEHEM OOBEIUHUTD OONBILIMHCT-
BO Pa3HOPOIHBIX JIOKAJIBHBIX CETEH B €IMHOE CETEBOE MPOCTPAHCTBO — IJIO-
b6aibHy10 ceThb Internet.

B TCP/IP Bomnpoc o TOM, Kak 00eCleYUTh HECKOJbKUM abOHEHTaM CeTH
BO3MOXHOCTb NepeaaBarh JaHHbIE, HE Mellas ApYT APYTY, PelieH ¢ MOMOILBIO
pa3ie/ieHHs NAKeToB JaHHLIX. Pa3neseHWe MakeToB NMpPEArNoJiaraet, 4To JaHHbIE
NepenaloTcs He eAMHBIM GIOKOM, a 10 YacTIM, AKeTAMH. AJITOPUTMBI, Orpee-
JIIOILINE, KOTa abOHEHTY pa3pellieHO NOCLNATh credyiouuil NakeT, MOTYT ObITh
pa3sHBIMH, HO pe3yJIbTaT BCErAa OIMH: B CETH MEpealoTcs MonepeMeHHo dpar-
MEHTBI 6cex CEAaHCOB Nepeaavyt JaHHbIX. B CHIBHO 3arpyXeHHOM COCTOSIHHH Ta-
Kasl CETb MOXET NPOCTO He npuHaAmb OYEpeLHOIA NakeT OT abOHEHTa-OTIIpaBUTe-
JISl, U TOMY MPHAETCS XIaTh YIOOHOTO Cyyasi, YTOOB! BCE-TaKH <«IIPOMUXHYTh»
€r0 B NepenoJHeHHYI0 IPYrMMU NaKeTaMu cpely. TakuM o6pa3oM, oGecneyuThb
2apaHmMupogartoe BpeMsl Nnepeayyv OTHOTO MaKeTa B CETAX C pa3fie/ieHUEM Nake-
TOB OBIBAET JOBOJIBHO CJIOXHO, XOTSl CYILECTBYIOT aJIrTOPUTMBbI, MO3BOISIONINE
3TO CAENATh.

[TpOoTHBONOJIOXHOCTE METONA Pa3/ic/IeHUs] NAKETOB — METO pa3fesieHus
KaHAJIOB, KOTOPBIH MPEANoJaraet, YTO B CETH UMEETCS ONpeAesicHHOe YUCI0
KaHaJIOB Nepeaayy JaHHBIX, KOTOpble aDOHEHTHI CETH apeHAYIOT Ha BCE BpeMsl
nepenayd. Ilo TakoMy NpUHUMNY MOCTPOEHBI, HANPUMED, TeaedOHHBIE JIK-
HHMH: TO3BOHHUBLINUCH, Mbl apEHAYEM KaHaJ CBSI3U MEXY NIBYMSI TeJlePOHHBIMU
arnaparami, U J0 TexX Mop, NOKa 3TOT KaHajl 3aHSIT, HEBO3MOXHO HHU BOCIOJb-
30BaThCsSl MM KOMY-TO APYTrOMY, HU OPTaHU30BaTh Napaljie/ibHO nepeaaydy 1aH-
HBIX OTKYAa-HUOYIL elle. [1aBHOe NOCTOMHCTBO ceTeil ¢ pasie/ieHHeM KaHa-
JIOB — TMOCTOSIHHas! (32 BHIYETOM MOMEX Ha JIMHWUHK) CKOPOCTh Mepeaavyu daH-
HbIX. OCHOBHOH HEIOCTaTOK — OrpaHUYEHHOE KOJIMYECTBO KaHAJIOB NnepeIayH.
IIpoekTHpoOBaTh Cpely NnepeAayu TakK, YToObI Kaxnblif aDOHEHT ObLT CBSA3aH C
KaXIbIM OTAEJbHBIM KaHAJIOM, UMEET CMBICJ TOJIBKO TOTAa, KOrna abOHEHTOB
OYeHb MaJIo: KOJIMYECTBO KaHAIOB OyIeT NPONOPLHOHANBHO kK8adpamy KOJu-
yecTBa a0OHEHTOB. KOMM4eCTBO KaHanoB B OONBIION CETH OYIET CYILIECTBEHHO
MEHBILIMM, U POBHO CTOJIBKO CEaHCOB MNepelayd JaHHBIX MOXHO OyleT B 3TOH

* [103TOMY, €C/iM B KHUTe HanucaHo, 4to TPC/IP uMeeT wemaipe ypoBHS, 3TO TOXe OyneT npas-
IOH — C Y4ETOM IBOHCTBEHHOCTH CaMOro HHUXHETO.
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CeTH YCTaHOBUTb. ITOMBITKA COEMMHUTLCSI C aDOHEHTOM, KOTa BCE KaHAJBI yXKe
3aHSITBI, OKOHYUTCS Heyaayeid. Medoanii mpUIOMHMI CBOETO 3HAKOMOTO, 10~
3BOHUTBCS KOTOPOMY TSKEJIO, XOTs TelehOH TOT 3aHUMAET HeyacTo M He To-
nonry. Ilo Bceit BUOMMOCTH, KaHAJIOB MexXny KaKMMHU-TO OByMst ATC, uepe3s
Kotopble Medoauii CBA3BIBAETCS C NPHUATENIEM, XPOHUYECKH HENOCTaeT (Tak
ObIBaeT, Koraa oTAaNeHHBbIA pailOH ObICTPO 3aCTPaUBAETCS U HAMOJIHSETCS Te-
necoHaAMH).

EcJii BepHYTBCS K CETH ¢ Pa3AEICHUEM MMaKETOB, TO MOXHO 3aMETHTh, YTO
Ha KaXIOM YpPOBHE MO MAKETOM MOoHUMaeTcst pasHoe. C TOUKH 3peHHUs UHTED-
(eHCHOTO YPOBHSA MAKeT — 3TO OrpaHUUYEHHBINA BO3MOXHOCTSIMH CpeIbl Niepeaa-
YH JAHHBIX (PParMeHT, B KOTOPOM HEOOXOIMMO AOMOJHHUTEIBHO YKa3aTh, KaKoe
YCTPOMCTBO M3 YKCJIa MOIKITIOUEHHBIX K cpelle Mepelayd TaHHBIX ero OTIPaBUIIO
¥ KAaKOMY YCTPOICTBY OH MpenHa3HayeH. C TOUKH 3peHHUs1 CETEBOTO YPOBHS pa3-
Mep TaKeTa OTpeesisieTcs yI0OCTBOM ero o0padoTKH, a AOTIONHUTEIBHO B HEM
HAJIo yKa3aThb YHUKAJIBbHBIE UTS BCEH CETH anpeca OTIPAaBUTENS U TIoJydaTest (a
TaKXKe TUI ITPOTOKOJIAa U MHOTOE Ipyroe). C TOYKH 3peHHst TPAHCIIOPTHOTrO YpOB-
Hf pa3Mep MakKeTa OTNpeneisieTCs KaueCTBOM CBSI3H (UeM MEHDbILIe TTAKeT, TeM HHU-
Xe BEpOSITHOCTb TIOPYH, HO TeM OO0JIblLE TePSIeTCS] HA NOMOJTHUTENIbHOK UHMOP-
MallMU: UAEHTU(DUKATODP CeaHca, TUI, CTIELMAJIbHBIE MOJSl, OMUCHIBAIOUINE JIO-
THKY CBSI3H U T.I.). HakoHell, ecl Ha NPUKJIAIHOM YPOBHE OTpenesieHO MOHSI -
THE «[1aKET», TO €r0 pa3Mep U COACPXUMOE ONPEACISIOTCS MPOTOKOJIOM TIPH-
KJIAAHOTO YPOBHS.

Takum 06pa3oM, MpoLece nepesay JAaHHBIX BBIISUIMT TaK: MOPLUS JaH-
HBIX IMPUKJIAOHOTO YPOBHSI Hape3aeTcsl Ha YacTH, COOTBETCTBYIOUINE pa3Mepy
NaKeTa TPaHCMOPTHOIO YpoBHS (DparMeHTUPYETCsI), K KaxXaoMy (parMeHTy
TIPUITUCBIBAETCSI TPAHCNIOPTHas ciyxebHast HHbOpMaLIMS, U TIONYYalOTCs na-
KeThl TPAHCTIOPTHOTO YpOBHS. Kaxnblif NakeT TpaHCMOPTHOT'O YPOBHSI MOXET
ObITb ONSIT-TAKU (PparMEHTUPOBAH LIS MepPeJadH Mo CeTH, K KAXAOMY MOJTy-
yuBLIEMYCS parMeHTY A100aBAseTCs CayXeOHast MHGOPMALIUsI CETEBOTO YPOB-
Hsl, 4TO JAET MOCJIEAOBATEIbHOCTb CETEBbIX NMaKeToB. Kaxablii ceTeBOif nakeT
TOXKE MOXET ObITh PparMEHTUPOBAH 0 pa3Mepa, «MpoJie3aloliero» yepe3 KoH-
KPETHOE CETEBOE YCTPOMCTBO, — U3 HEro (hOPMUPYIOTCS NMaKeThl HHTepdeiic-
Horo ypoBHs (dpeiiMbl). HakoHel, K Kaxaomy ppeliMy caMo yCTpOICTBO (110
KpaiiHe Mepe, TaK 3To caenaHo B Ethernet) npunuUchIBaeT HEKOTOPBIN KJTIOY,
1o KOTOPOMY NMPUHUMAIOLIEE YCTPOHCTBO pacno3HaeT Havauo ¢peiiMa. B Ta-
KOM BHIE JaHHbIE ITepeaanyTcs o nposonam. I1poliecc «3aBopauydBaHUs» Na-
KeToB OoJiee BLICOKOTO YPOBHS B IMaKeThl 60Jiee HU3KOTO YPOBHSI Ha3bIBaeTCs
HHKANCYJAIMEH.

KoMrmeloTep, MoayduBinuii GppeiiM, BHINMOJIHSET NpPOLEAypbl, OOpaTHbIE
WHKAICYJSIUMK M ¢pparMeHTALMU: TaKeThl HU3KOTO YPOBHS OCBOOOXKIAIOTCS
OT CJTYXKeOHOH HH(GOPMALIMM M HAaKaTlJIMBAKTCS 10 TeX MOp, MoKa He ¢HopMH-
pyeTcs makeT 60Jiee BLICOKOTO YpOBHS. 3aTeM 3TOT ITaKeT OTCHLIAETCS Ha ypo-
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BEHb BbILLE U BCE MOBTOPSAETCS 10 TEX MOP, MOKa OCBOOOXIEHHbIE OT BCelt No-
MOJTHUTENbHOH HHOPMALIMY M 3aHOBO COOpPaHHbIE BOEAWHO NaHHbIE HE TOMa-
IyT K NMOJ1b30BaTe10 (MM K NporpaMMe, KoTopasi X o0pabaTbiBaceT).
ceTeBoi naker
EnuHuua nepenauu MH(GopMalLMH B KOMIbIOTEPHOI ceTH. [ToMuMo
nepegaBaeMbIX JaHHBIX COOEPXKHUT CIYXKeOHYI0 HHdOpMalLKIo, B ya-
CTHOCTHM, WIEHTU(MhUKATOPbl OTIpPaBUTENS M alpecara, KOHTPOJIb-
HYI0 CYMMY, TOJIsSl HCNIONb3yeMOro npotokoia. Haubonbiuuni pas-
Mep MakKeTa onpeessieTcs yalile Bcero He 00beMOM MNepedaBaeMbIX
IaHHBIX, 2 TPEOOBAHUSAMHU TMPOTOKOJA U HeOOXOOMMOCTBIO pa3le-
JISTb CEThb Nepeaayu JaHHBIX MeXAY HECKOJbKUMH aDOHEHTaMH.

AnnapartHbii U UHTEepPPENCHbIA YPOBHU

HUTak, Ha anmnapaTHOM YpOBHE BO3MOXHa KaKasi yTOIHO cpella nepeaayu
JaHHbIX — C TOYKH 3peHHs1 Linux, ceTb HAUMHAETCA B MECTE ROOKAIOHEHUA K
3TOM cpele, TO €CTh Ha ceTeBoM HHTepgeiice. CrMCOK CETEBLIX HHTeP(dEHCOB H
HX HACTPOEK B CUCTEME MOXHO NTOCMOTPETh ¢ MTOMOILBIO KOMaHAH 1 fconfig
(ot interface configuration):

methody@localhost:~ § ifconfig
-bash: ifconfig: command not found
methody@localhost:~ § /sbin/ifcoﬂfig
Warning: cannot open /proc/net/dev (Permission denied). Limited output.
Warning: cannot open /proc/net/dev (Permission denied). Limited output.
eth0 Link encap:Ethernet HWaddr 00:0C:29:56:C1:36
inet addr:192.168.102.125 Bcast:192.168.102.255 Mask:255.255.255.0
UP BROADCAST NOTRAILERS RUNNING MULTICAST MTU:1500 Metric:1
Warning: cannot open /proc/net/dev (Permission denied). Limited output.
lo Link encap:Local Loopback
inet addr:127.0.0.1 Mask:255.0.0.0
UP LOOPBACK RUNNING MTU:16436 Metric:1

IIpumep 14.1. 3anyck ifconfig

Ytunuroii i fconfig noab3yeTcs, BOCHOBHOM, CaMa CUCTEMa MJIM afiMU -
HMCTpATOpP; HEXKOTOpPhIe NaHHbIe ifconfig nojyyaeT, o6paliasich ¢ CHCTEM-
HbIM BbI30BOM ioctl () K OTKPBITOMY CETEBOMY COKETY, @ HEKOTOPhIE CUMThI~
BaeT U3 /proc. Ha3BaHHe ceTeBoro MHTepdeiica COCTOUT U3 ero TUMA U NMOpPsid-
KOBOTo HOMepa (KakUM IO CUETY ero pacro3Hano siapo). Bce ceTeBbie HHTED-
derichl Ethernet B Linux Ha3biBaloTcs et hroMep, HauMHada ¢ eth0. [TapameTp
MTU (Maximum Transfer Unit) ompenensier Haubonbiliuii pasMmep dpeiiMa.

272



Nexuus 14 Cetb TCP/IP B Linux

BONBbIIMHCTBO APYrUX MapaMeTPOB OTHOCITCS K CETEBOMY YPOBHIO, HO KaK MH-
HHMYM ellle OIMH — HWaddr — OTHOCUTCS K YPOBHIO MHTEPGhEHCHOMY.

ceTeBoil nHTepeiic

Touka B3aumoneiicTeusi yruiauT Linux ¢ peanusauueit TCP/IP B sin-
pe cucteMbl. Kak NnMpaBu/io, MMeeT YHUKaJIbHBIH ceTeBOl aapec. MH-
Tepdeiicy MOXET COOTBETCTBOBAaTH HEKOTOPOE CETEBOE 00OpYA0Ba-
HMe (Hamipumep, Kaprta Ethernet), B 3ToM ciyuyae ornpeneneH Takxe
Y ero uHTeppeicHbIi aapec.

Hwaddr (ot HardWare address, annapaTHbIii aApec) — 3TO YHUKAJIbHBIMH
BHYTPH Cpedbl TMepenauyu NaHHbIX WIeHTU(MUKATOp CETEBOTO ycTpoicTBa. B
Ethernet annapaTHbIiA aapec Ha3biBaeTcsi MAC-address (ot Media Access
Control, ynpasieHe I0CTYIIOM K cpelle), OH COCTOMT U3 1ieCTH 6aHTOB, KOTO-
pble IPUHATO 3aMMCHIBATH B I1€CTHAALIATEPUUHOMA CUCTEME HCUUCIIEHUS U pa3-
nensith nBoerounsiMu. Kaxnasi Ethernet-kapra uMeet co6CTBEHHBINH YHUKAJb-
Hblii MAC-address (B npumepe — 00:0C:29:56:C1:36), NO3TOMY €r0 JieT-
KO MCIO/Ib30BaTh LIl ONpeleieHUs OTIIpaBUTEsl M NoJydaTe/id B paMKax oll-
Ho# Ethernet-cpennl. Eciu naneHtrdukarop nojyyaresist HEU3BECTEH, UCITOb-
3yercs anmnapaTHbIi HIHPOKOBEIIATEIbHbIN anpec, FF:FF:FF:FF:FF:FF. Ce-
TeBasl KapTa, MOJYYMB LIMPOKOBellaTebHbil PpeitM HiH dpeiim, MAC-anpec
nonyyartesisi B KOTopoM cosrnanaet ¢ ee MAC-anpecoM, 00513aHa OTIIPaBUThb €TO
Ha o6paboTKy cucreMe.

Tepmuu «Media Access Control» UMeeT OTHOLIIEHHE K QITOPUTMY, C IO~
MOIIBIO KOTOPOTO peluaeTcsl 3agadya ouepeJHOCTH nepeaauu. ANropuTM 6asm-
pyeTcsl Ha TpexX MPUHUMIAX:

1.  TlpocaywiuBaHue cpednl. Kaxaoe yCTpOICTBO yMeeT OMNpeneisTh, UOET
JIM B JaHHOe BpeMs mepedadya AaHHbBIX Mo cpede. Eciu cpena cBobomHa,
YCTPOWCTBO MMEET [PaBO CaMo MnepeaaBaTh JaHHBIE.

2. OOHapyxeHue Ko/utu3uii. Eciy peleHe o Hauase nepenadyy JaHHbIX 00-
HO8pemeHHO TIPUHSIIU HECKOJIBKO YCTPOMCTB, B cpele BOZHUKHET KOJLIH-
314, U pacIo3HaTh, Iie YbH ObLIW JaHHEIE, CTAHOBUTCS HEBO3MOXHO. 3a-
TO YCTPOMCTBa BCerla 3aMeyvaloT MPOU30NIESIIIYIO KO/UTM3UIO, U Tiepena-
10T JaHHbIE [TOBTOPHO.

3.  CnyualiHoe BpeMsl oXuaaHHsl nepel NoBTopoM. Eciiy Obl noclie KOLIU-
3UM BCE YCTPOICTBa Hauald ONHOBPEMEHHO MOBTOPSThL Mepelady OdaH-
HbIX, c/lyyuachk Obl HOBasi KOJTH3us. [1o3ToMy Kaxmoe ycTpOiCTBO Bbi-
KMIAET HEKOTOPOE CiTyyaiiHOe BpeMs, U TOJIBKO TOCjIe 3TOTO MOBTOPSET
nepenayy. Eciu noBTopHasi KO/UTM3USI BCE-TAKM BO3HUKAET, YCTPOWCTBO
KOET BABOE AOJblIE*. TaK MPOUCXOMUT A0 TeX MOp, MOKA He OyIeT NpeBbI-

* BpeMst OXHIAHHS He YABAWBAETCS, @ BbIOHPALTCS — ONATH-TAKHM CIYY4AAHO, HO H3 XPYrOro Bpe-
MEHHOTO iHana3oHa.
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LIEHO AOIYCTUMOE BpeMsl OXHUIAHHUSA, TIOC/Ie Yero CUCTEME CooO01LaeTCs

06 omubKe.

INpuBeneHHBIN! aNrOpUTM UMEET OBa HEAOCTaTKa. Bo-nepBhIX, yXXe Ha UH-
Tep¢eiiCHOM YPOBHE BpeMS Tepeaayy OJHOTO NTaKeTa MOXET ObIThb JIOOBIM, TaK
KaK Heollpeae/ieHHOe NpoMeUIEHHE C iepeaavyei NpeayCMOTpeHO MPOTOKOJIOM.
Bo-BTOpHIX, ceTh Ethernet cuMTaeTCs XOPOILIO 3arpy>K€HHOM, €CIU Ha MPOTAXe-
HUU HEKOTOPOIo NPOMEXYTKA BPEMEHU B CPEAHEM TPETh 3TOr0 BpeMEeHHU Oblja
MOTpayueHa Ha nepenavy JaHHBIX, a IBe TPETU BpeMEHU cpeaa Obljia CBOOOIHA.
Cetb Ethernet, HarpyXeHHasi Hano108uHy, paboTaeT OueHb MEILJIEHHO U ¢ 60JTb-
IIUM YUCJIOM KOJUTU3UM, a CeTh, HATPYKE€HHasi Ha IBE TPETHU, CYUTAETCA Hepa-
OoTawlleil. 3To — IJiaTa 3a OTCYTCTBME CUHXPOHM3allMM paboThl BCEX YCT-
POWCTB B CETH.

CeTeBOM ypoBeHb

Co3paTteny MepBbIX CeTeill, OObEIUHSIOUIMX HECKOJBKO Cpel Ilepeladu
IAHHBIX, L5 WIEHTHPUKALNY aOOHEHTa TAKUX CETe MbITATUCh UCTIONB30BATh
Te Xe alnapaTHble ampeca. DTO 0OKa3ajoCh NeJOM Heb,1arogapHbIM: eC/u B
Ethernet annapaTHbIA anpec YHUKaleH BCeraa, To B IPYTMX CETSAX anmnapaTHble
ajpeca MOTYT ObITb YHUKAbHBI TOJIBKO B paAMKaX 00Koi cpellbl (HallpuMep, Bce
YCTPOHCTBa HyMepyIOTCs, HaulHas ¢ 0) WM Jaxe MOTYT BhIIABaThCA IUHAMU-
4YeCcKH, Ia U HopMaThl annapaTHLIX alpecoB B pa3HbIX cpelax pas3auyHbl. Bos-
HMKJ1a HEOOXOIMMOCTb NPUCBOUTL KaXAOMY CeTeBOMY UHTepdelicy HeKoTo-
PhIif eIMHCTBEHHBIN Ha BCIO IJIOBANBLHYIO CETh apec, KOTOPhIH Obl HE 3aBUCE
OT Cpebl Nepenayd NaHHbIX U BCeraa UMeJ OIMH U TOT Xe dhopmMar.

Aapecauuns

Allpec, onpenaenseMslii mpotokosoM [P (Internetwork Protocol), coctout
U3 YeThipex 6aiiToB, 3alUCBLIBAEMBIX TPAIUMLIMOHHO B AECATHUYHOH CHUCTEME
CYMUC/IEHUS U pazde/sieMbIX TOUYKOH. AIpec ceTeBOoro MHTepgeiica eth0 U3
npuMepa — 192.168.102.125. Bropoit ceTeBoit HHTepdeiic U3 NpuMepa,
1o, — Tak Ha3blBaeMas 3artymka (loopback), koTopasi Mcnonb3yeTcs Wis opra-
HU3aLUU CeTeBbIX B3aUMONEHCTBUI KOMITbIOTEpPA C CAMUM CODOOI: JTH0OOI No-
CJaHHBIN B 3aIVIYIUKY NMakKeT HeMeUleHHO 00pabaThiBaeTCs Kak NMPUHATHIA OT-
Tyna. 3amiylika oObIYHO UMeeT aapec 127.0.0.1.

OtnenbHasi cpena nepenayy JaHHbIX (JIOKaJbHAA CETh) TAKXE UMEET co0~
CTBeHHBIH anpec. Eciu npencrtasuth IP-anpec B Bume JUHEHKU u3 32 6UTOB,
OHa CTPOTO pa3ne/iseTcs Ha IBe YaCTH: CTOJIbKO-TO OUTOB CJIeBa OTBOAUTCS ITON
aapec ceTH, a OCTaBILUECS — T0I aApec aboHeHTa B 3TOM ceTH. [1s1 TOro YTOORI
OTpeldeUTh pa3Mep anpeca CeTU, UCTIO/Ab3YeTCs ceTeBadA MacKa — JIMHEHKA U3

* [1puMeHsaeTca nobuToBas onepauus «h».
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32 6uTOB, B KOTOPOIl Ha MECTe aipeca CETH CTOSIT €AUHMIIbI, a HA MECTE allpe-
ca Komnblotepa — Hynu. [Tpu HaoxeHnu Macku Ha IP-anpec Bce ennHuUiIb B
HeM, KOTOPBIM COOTBETCTBYIOT HYJIM B MacKe, MpeBpaulaloTcs B HyIU*. Takum
obpa3om Briuuchsiercs [P-anpec cetu. B npuMepe ceteBasi Macka uHTepdeiica
ethO paBHa 255.255.255.0, T. €. 24 eauHuibl U 8 Hynel. Torana IP-anpec
ceTH OynmeT paBeH 192.168.102.0. Medonuit 3aMeTH, YTO €CITU CeTeBast
MacKa BbIpOBHEHa 1o I'paHHULie OaiiTa, TPOU3BOAUTDL ABOUYHbIE ONEpaliMi BO-
oble He Hamo: TaK, B IPUMEPE MOXHO ObLIIO MPOCTO CKa3aTh, YTO alpec CETU
3aHMMaeT TpM GailTa, a agpec abOHeHTa — OCTaBLUMMICS OIMH.

3aMeTHM, YTO alPEC CETU MOXET COAEPXKATb 3Ha4au{ue HYIU: HalIpUMED,
Baapece 10.0.0.1 npH ceTeBor Macke 255.255. 0.0 aIpec CETH 3aHUMAET
aBa OaiiTa, U3 KOTOPBIX BTOPOI — NMOJTHOCTBIO HyJIeBOH. YTOOBI He ranarh, Ka-
KM€ HYJIM — 3HaYalilue, a KAKUE — OTPe3aHbl MacKOM, K aIpecy CETU MPUHSITO
NIPHITMCHIBATh YTOUHEHUE BUIA /KOIMYEeCTBO_enuHuL_B_MackKe. B npuse-
ICHHOM cJlyyae aapec CeTH BbIrfsiaen Obl Tak: 10.0.0.0/16, a B npeablay-
meM — 192.168.102.0/24.

1P-anpec, cocTaBfeHHBIN U3 allpeca CETH, 3a KOTOPBIM CIIENYIOT 6ce eQUHU-
us! (B MpuMepe — 192.168,102.255), Ha3blBaeTCsl IIHPOKOBEIIATEIbHbIM A1~
pecoM: Jiiobo#t npuHaiexauyii cetd 192.168.102 . 0 KOMIIBIOTED, ITOJYYUB-
wui [P-nakeT ¢ agpecom nosyyarens 192.168.102.255, nomxeH obpado-
TaTb €r0, KaK €CJIM Obl B MOJIE «10JIy4aTeb» CTOSUI ero cobcTBeHHbIM 1P-anpec.

Korzna xoMIbOTep ¢ HEKOTOPLIM IP-anpecoM pelliaeT oTnpaBUTh NakeT
IPYrOMYy KOMIBIOTEPY, OH BBISICHSIET, IPUHAIEKHUT JIM adpecaT TOW Xe Jo-
KaJIbHOW CETH, UTO U OTMPaBUTEND (T. €. MOAKIIOUYEHBI JIM OHU K ONHOM cpene
nepenauu naHHbIxX). Jenaetcs ato tak: Ha [P-aapec nonyyaresst HakJ1aabIBaeT-
€A ceTeBasi MaCKa, U TaKMM 06pa3oM BHIYMCIISIETCS aIpeC CETH, KOTOPO# MpH-
HalIexXuT noayyarenb. Eciu 3T0T agpec coBnagaet ¢ aipecoM CETH OTIPaBU-
TeNsl, 3HaUMUT, 00a HaXOASTCS B ONHOM JIOKIBbHOM CeTH. 3TO, B CBOIO OYepeb,
03Hauaet, uTo annapamubiii anpec (MAC) nonyyarensi 1OMXeH ObITh OTNIPaBU-
TEJIIO U3BECTEH.

MAC-anpeca KOMIbIOTEPOB JIOKAJILHON CETH XPAHATCSA B CIELIMaIbHOM
TabauLe sinpa, Ha3biBaeMoil «tabauuia ARP». ITpocMoTpeTh conepxumMoe 3Toit
TabaMLbI MOXHO C MOMOLLbIO KOMaHIbl arp -a:

[root@localhost rootl# arp -a

fuji.nipponman.ru (192.168.102.1) at 00:50:56:C0:00:01 ([ether) on ethO
edoh.nipponman.ru (192.168.102.7) at 00:50:56:C3:11:a2 [ether] on ethO
[root@localhost root}# sleep 60

[root@localhost root)# arp -a

[root@localhost rootl# ping ;cl 192.168.102.1

PING 192.168.102.1 (192,168.102.1) 56(84) bytes of data.

64 bytes from 192.168.102.1: icmp_seqQ=zl ttlw64 time=0.217 ms
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--- 192.168.102.1 ping statistics ---

1 packets transmitted, 1 received, 0% packet loss, time Oms
rtt min/avg/max/mdev = 0.217/0.217/0.217/0.000 ms
{root@localhost root]l# arp -a

fuji.nipponman.ru (1%82.168.102.1) at 00:50:56:C0:00:01 [ether] on eth®
IIpumep 14.2. Hpocmotp Tabauust ARP

Ecnu roBoputhk 6onee toyHo, ARP-tabnuiua orpaxaer coomeemcmeue
mexay [P- u MAC-anpecamu. Tabnvua ata aAMHaMUYecKasi: ycTapeBLIME COOT-
BETCTBHUSA U3 Hee YIAISIOTCS, TaK KaK KOMITBIOTEPY MOXET ObITh Ha3HaUYeH dpy-
eoir 1P-anpec, nHTepdeiic MOXHO OTKITIOYUTH OT CETH, 3AMEHMTb U T. 1. Eciu
BHOBB MOHAJOOUTCS CBSI3aThCsl C KOMIBIOTEPOM, Yelt MAC-anpec yctapen, co-
orBerctBue 1P u MAC npunercs ycraHaBiIuBaTh o HOBOW. B npumMepe Gbuna
MCMOJIb30BaHa KOMaHa ping, Nocklaollas Ha yka3aHHbi# 1P-agpec nmakeTsi
cnyxebHoro nporokona JCMP, Ha KoTophiit agpecaT 00s3aH OTBeTHTh. Eciun
OTBETA HeT, 3HaYMT, CBSI3b 110 KAKUM-TO NIPUUYMHAM HEBO3MOXHA.

YcTaHaBAMBaTh COOTBETCTBUE MEXIY aapecaMu ceTeBOoro M MHrepdeiic-
HOro ypoBHs1 — neno npotokona ARP (Address Resolution Protocol, «npoto-
KOJ1 peo6Gpa3oBaHus aapecoB»). B cnyyae npeobpasopanus IP B MAC oH pa-
0oTaeT TakK: OTNpaBjsieTCd IIMpoKoBellaTeldbHbli Ethernet-dpeitMm THna
«ARP-3anpoc», BHyTpu KoToporo — IP-aapec, 4yTo o3HayaeT «3ii! Y Koro Ta-
Koit IP?». Kaxnbiit paboTaiolivii KoMnblotep 06pabaTbiBaeT 3TOT GpeHM U
TOT, yeih IP-anpec coBnagaer ¢ 3aNpollIeHHBIM, BO3BpalllaeT OTIIPABUTENIO ny-
cmot dpeitM TUNa «ARP-0TBeT», B nosie «0OTNPaBUTEIb» KOTOPOTO YKa3aH HUC-
Kombiit MAC-anpec. 31o o3HayaeT: «Y MmeHs. A yTo?». Tyt ARP-Tabnuua 3a-
TIOJTHSIETCA U MEPBBI KOMITBIOTEP FOTOB K MHKANCyIsALUWU | P-nakera.

MapuwpyTusauus

bonee cnoxHelil Bonpoc BCTaeT, ecnu [P-agpec koMmnblotepa-aapecaTa
He BXOIHUT B JIOKAJIbHYIO CETh KOMIBIOTEpa-OTNpaBuTeNsA. Benb u B 3TOM Cliy-
yae MmakeT HEOOXOAUMO OTOC/IATh KAKOMY-TO aBOHEHTY JIOKATIBHOM CEeTH, C TEM,
YyTOOBI TOT MEPeHaNpaBUJl €ro najbliie. 3TOT aDOHEHT, MAPLIPYTH3ATOp, MO~
KJTIOUEH K HECKOJILKUM CETSIM, MU €My BMEHsSIeTCS B 00S13aHHOCTD TiepechLlIaTh
MakKeThbl MexXIy HUMH TI0 Oonpee/ieHHBIM NpaBwiaM. B caMoM npocToMm ciiydae
TaKMX CETeil NBE. «BHYTPEHHSISI», K KOTOPOW TMONKITIOYEHBI KOMIIBIOTEPHI, U
«BHEUIHsIsA», COEANHAIOMIAsA MapLIPYTU3aTOP CO BCeil rinodanbHoil ceThio. Tab-
JIMLLY, YOPaBJIAIOIYI0 MapLIPYTU3aLHUEH NAKETOB, MOXHO MPOCMOTPETH C MO-
MOIIIbIO KOMaHAbl netstat -r WIKM route (00€ KOMaHAbl UMEIOT KJTIOY “ -
n*, 3aCTaBSIOLIMH WX UCTIONbL30BaTh B Bbldaue IP-anpeca, a He UMeHa KOM-~
MbIOTEPOB):
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[root@loc

alhost root]# route -n

Kernel IP routing table

Destinati
192.168.1
127.0.0.0
0.0.0.0

on Gateway Genmask Flags Metric Ref Use Iface

02.0 0.0.0.0 255.255.255.0 U 0 0 0 etho
0.0.0.0 255.0.0.0 U 0 0 0 lo
192.168.102.1 0.0.0.0 uG 0 0 0 eth0

Ipumep 14.3. [IpocTas Tabavlia MapiupyTU3aLM1u

Ha MammHe Medoaus B Tabauile MapLIpyTH3allMyi BCEro TPH 3aMCH: OHa

—~ PO CeTh 192

.168.102.0/24, nocTynHYI0 1o uHTepdeiicy et h0, apyras —

npo cetb 127.0.0.0/8, IOCTYNHYIO Yepe3 3aryLKy, U NOCAeIHAS — NP0 CETh
0.0.0.0/0, OOCTYNHYIO 4Yepe3 MapmipyTU3aTop (gateway) C aIpecoM
192.168.202.1. Cetb 0.0.0.0/0 — 3TO ¥ eCTb «BeCh Internet», NOTOMy uyTO €if

" NIpUHALIEeXKaT J

106b1e 1P-anpeca (H1 onHOro 6UTa Ha CETEBYIO MACKy), Takas 3a-

NMChb B TaGAMLE Ha3bIBAETCA «MapLIpyT 10 yMoa4yaHuio». Eciu mapuipyr no

YMOJIYaHHIO HE
3aBEPUIUTBHCA C

3a7aH, IOMNbITKA CBS3aThCsl C YIAIEHHBIM KOMITBIOTEPOM MOXET
oubkoit «No route to host»: cUcTeMa He CMOXET onpelesUTh,

KOMY MepeChUIaTh NakKeT.
Ha mapmipyrusarope Tabauia BLITISINT CIOXHEE:

[root@fuji

root]# route -n

Kernel IP routing table

Destinati
83.237.29
192.168.1
10.13.0.0
127.0.0.0
0.0.0.0
[root@fuji

pppo

on Gateway Genmask Flags Metric Ref Use 1Iface

.1 0.0.0.0 255.255.255.255 UH 0 0 0 ppp0

02.0 0.0.0.0 255.255.255.0 U 0 0 0 ethl
0.0.0.0 255.255.0.0 U 0 0 0 eth0
0.0.0.0 255.0.0.0 0 0 0 lo

83.237.29.1 0.0.0.0 UG 0 0 0 pOPO

rootl# ifconfig ppp0

Link encap:Point-to-Point Protocol

inet addr:83.237.29.51 P-t-P:83.237.29.1 Mask:255.255.255.255
UP POINTOPOINT RUNNING NOARP MULTICAST MTU:1492 Metric:1

RX packets:17104 errors:0 dropped:0 overruns:0 frame:0

TX packets:23839 errors:0 dropped:0 overruns:0 carrier:0
collisiona:0 txqueuelen:3

RX bytes:5879278 (5.6 Mb) TX bytes:1750644 (1.6 Mb)

Npumep 14.4. CnoxHas Tabauia MapiupyTU3aLMn

Hauarts ¢ Toro, yto B106aBok k ceteBbIM MHTepdeiicam eth0 u ethl TyT
HAJIMYECTBYET MHTEp(dEIiC TUMA «TOYKA-TOUKA» — ppp 0. DTO 8UpMYyanbHbili UH-
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Tepdeiic: OH He COOTBETCTBYET HUKAaKOMY CETEBOMY YCTPONCTBY, a OpraHHU3yeT-
¢Sl 110 MHULIMATUBE JeMOHa pppd, paboTalollero B COOTBETCTBUU C MPOTOKO-
noM PPP (Point to Point Protocol). PPP-coenuHeHue no3BossieT OpraHu30-
BaTh «CE€Tb», COCTOSILIYO BCEro U3 ABYX aDOHEHTOB, CBSI3aHHbIX J11000i1 cpenoit
nepegavyy AAHHBIX: ABYMS MoIeMaMU U TejledOHOM, TpeMsi MPOBOAAMH,
Ethernet u T. m.* ’

INonyuus IP-nakeT, cucTeMa HaYWHAET «TIPUMEPSTh» €r0 MOOYEPETHO KO
BCEM 3aMMUCAM TabauLIbl MapUIpyTU3allui, OTCOPTUPOBAHHLIM B NOpsaKe yObI-
BaHMsl pa3Mepa CETEBOH MackM (B TOM Xe€ TOpSiAKEe BbLAAeT MX KOMaHiaa
route). Ecim ceTh agpecaTa coBmamaeT ¢ CeTbIO M3 TabNMUBI, MAKET HY>XKHO
NepechUIaTh 110 agpecy, YKa3aHHOMY B 1oie «Gateway». DTOT aIpec UCIOb3y-
€TCs BMECTO I10JIS aIpecara, M TOUCK BO30OHOBISETCS ¢ Hayania Tabnuubl. Ec-
1 noje «Gateway» — HyJIEBOE, 3HAUYUT, peyb UAeT 006 aGOHEHTE TIOKITLHOM ce-
TH, ¥ MAKET HAOo NepeJaTh Ha YPOBEHb HUXeE (et h NP 3TOM MOXET OOHOBUTD
ARP-tabnuuy, ppp — AeiicTBOBaTh Kak-To elle). Eciu HM onHa ceTh HE Moa-
XOIUT, BbLAAETCA coobllueHHe 00 oiinbke. B mprMepe Bce MakeThl, HE NTpeaHas-
Ha4yeHHbIE CeTsAM 192.168.102.0/24,10.13.0.0/151n127.0.0.0/8,
OTIPAaBIAIOTCA Ha MapuipyTM3aTop o yMOTYaHHIO C aapecoM 83.237.29.1.
[TepBas xe 3anuch paccKa3blBa€T, Kak 10OpaTbCA A0 3TOr0 MapuipyTU3aTopa
(ToyHee, 10 CeTH 83 .237.29.1/32, YTO SKBUBUTCHTHO e0uHCmeeHHoMy abo~
HEHTY 83.237.29.1).

OtHocutensHo [P-aapecoB Ha Mapuipyru3atope IypeBHY Kak-To 3aMe-
TWJI, YTO TOJIbKO OOWMH M3 HUX — 83.237.29.1 — «HacTosAlHit». OH UMen B
Bungy crangapt RFCI1918, onuceiBawolumnit, Kakue auvanasoHsl [P-ampecos
MOXHO MCIOJIb30BaTh B JII0O0Oi BHYTpeHHE#H ceTH. 3amaya CUCTEMHOIO aaMH-
HUCTpaTopa — clejlaTh TaK, YToObl Ipu paboTe ¢ ceThlo Internet HU B OAHOM
MaKeTe HE CTOSI0 TAKOro BHYTPEHHEro aapeca OTIpaBUTE/IA: HAIPpUMED, MO~
MEHSITh BHYTPEHHHE alpeca Ha eNIMHCTBEHHbIN BHEINHUM («HaAcToOs UM H» ). 3a-
Jaya 3Ta pellaeTcs ¢ IOMOLUBIO MexXceTeBoro 3kpaHa (firewall), koTopslii B
Linux Ha3biBaeTcs iptables, Ho koraa Megonuii nonpocun IypeBuya pac-
cKa3aTb nonojapoOHee, TOT TOJAbKO PyKOW MaxHyJ: JUIsl 3TOr0 Halo XOPOUIO
3Hats TCP/IP.

CnyxebHbiti npotokon ICMP

EcTb Takue nportokonsl ypoBHa 1P, aeiicTBUE KOTOpBIX 3THUM YPOBHEM H
orpannuuBaercs. Hanpumep, cnyxe6Hsiit npotokon ICMP (Internet Control
Message Protocol), npenHa3HayeHHBIH TS nepeaayy CaykKeOHbIX cooblie-
Huii. C onHUM npuMepoM npuMmeHeHuss ICMP Medonuit yxe 3HakoM: 310

* 3naueHue «MTU:1492» HaBOAUT Ha MbIC/Ab O TOM, UTO B KauecTBe Cpelibl Mepeaayu JaHHbIX
6b11 ucnoab3oBad nMeHHo Ethernet (¢ MTU 1500), Tak Kak ele BoceMb 6aiATOB OTBOAUTCS /List
cnyxebHoi uugpopmaumnu camoro PPP.
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yrunnTa ping. Apyroe ripuMeHeHHe ICMP — coo01uate oTnipaBuTeio, Mnoye-
MYy €ro rnakeT HEBO3MOXHO NOCTaBUTb aapecarty, Wi nepenaBatb MHGOpMa-
M0 00 M3MEHEHHUM MapllpyTa, 0 BO3MOXHOCTH @parMeHTalMu U T. . [1po-
ToKoJ10M ICMP nosib3yeTcs yTHWIMTA traceroute, NO3BOJsOILast MPpUOJIn-
3UTEJIbHO ONpeneisiTh MaplIpyT CieNOBaHMSA NakKeTa (KJI0Y “-n”, KaK M B KO-
MaHae route, 03HayaeT, uTo npeodpa3oBeiBaTh IP-aapeca B 1IOMeHHBIE UMe-
Ha HE Haao):

[root@localhost root]# traceroute www.ru -n

traceroute to www.ru (194.87.0.50), 30 hops max, 38 byte packets

1 192.168.102.1 0.223 ms 0.089 ms 0.105 ms
2 83.237.29.1 25.599 ms 21.390 ms 21.812 ms
3 195.34.53.53 24.111 me 21.213 me 25.778 ms
4 195.34.53.53 23.614 ms 33.172 ms 22.238 ms
5 195.34.53.10 43.552 ms 48.731 ms 44.402 ms
6 195.34.53.81 26.805 ms 21.307 ms 22.138 me
7 213.248.67.93 41.737 ms 41.565 ms 42.265 me
8 213.248.66.9 50.239 ms 47.081 ms 64.781 ms
9 213.248.65.42 99.002 ms 81.968 ms 62.771 ms
10 213.248.78.170 62.768 ms 63.751 ms 78.959 ms
11 194.87.0.66 101.865 ms 88.289 ms 66.340 ms
12 194.87.0.50 70.881 ms 67.340 ms 63.791 ms

IIpumep 14.5. OnpeneneHus Mapllpyra nakeTa

YTWinTa traceroute IoKa3biBaeT CIIMCOK aOOHEHTOB, Yepe3 KOTO-
PBIX [IPOXOAMT MAKET MO MYTH K apecaTy, ¥ 1oTpauyeHHoe Ha 3To BpeMs. On-
HaKO CIIMCOK 3TOT npubauzumenvHoti. JlejJo B TOM, UTO TIEPBOMY IaKETy
(TouyHee, MEPBBLIM TPEM, TaK KaK MO YMOJYAHHUIO traceroute LJIET MaKe-
Thl o TpH) B crieunaibHoe noJjie TTL (Time To Live, BpeMs XXU3HH) BbICTaB-
JsieTcst 3HayeHue “1”. Kaxnblii MapLIpyTM3aTOp AOJIKEH yMEHbIATh 3TO
3HaYyeHMe Ha |, ¥ ecii OHO OOHYJIMJIOCH, NnepenaBaTh oTnpasuTtenio ICMP-
MaKeT O TOM, YTO BpeMsi XXKHU3HM 3aKOHYMJIOChH, a aapecaT TaKk U HEe HaWOeH.
Tak 4TO Ha MepPBYIO CEPHIO MAKETOB OTpearupyeT MepBbli Xe MapuipyTusa-
TOp, M traceroute BbIOACT NMEPBYIO CTPOKY MapLupyTa. BTopoii naket no-
coinaetrca ¢ TTL=2, u, ecau 3a ABe NepechblUIKM aapecaT He AOCTUTHYT, 00
3TOM DPamnopTyeT émopoid Maplipytu3atop. [lpouecc npoaosxaercs a0 Tex
1op, NMoka ouepenlHON MakKeT He «IOXMBET» 10 MecTa Ha3dHauyeHus. Ctporo
roBOpsi, HEM3BECTHO, KAKMM MapUIPYTOM lijla ouepeaHasl Ipyrna rnakeTos,
MOTOMY YTO ¢ TeX IMOop, KaK Mochlaazach Npeablayilasi rpynrna, Kakoh-Hu-
Oyab M3 TTPOMEXYTOUYHBIX MapLIPYTH3aTOPOB MOT TepeayMaTh U Moc/aTh HO-
Bbl€ MTAKETHI APYTHUM TyTEM.
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TpaHCNOPTHLIA YPOBEHDL

TpaucnopTHbix npoTtokonoB B TCP/IP apa — 310 TCP (Transmission
Control Protocol, npotokos ynpabjieHusi coeamHeHuem) u UDP (User
Datagram Protocol). UDP ycTpoeH npocto. [Tosb3oBaTebCKHE JaHHbIE [TOMe-
1IAIOTCSl B €AMHCTBEHHBIN TPaHCMOPTHBIN MakKeT-gaTarpaMMy, KOTOPOi Mpu-
MUCHIBaIOTCS OObIYHBIE /ISl TPAHCTIOPTHOTO YPOBHSA NaHHbBIE: aapeca U NOpPTsl
OTIIPaBUTEJIS U MOJyYaTesisl, Mocje 4ero rnakeT yXoauT B CETh UCKAThb ajpecaTa.
IIpoBepsATh, OB U aapecaT CIOCOOEH 3TOT MAKET NMPUHSATD, JoLleN JIM MaKeT
JI0 HETO W He MCIOPTHUJICS JIM MO J0pore, MpeaocTaBiseTcs CleayloueMy —
NPUKJIATIHOMY — YPOBHIO.

HHoe geso — TCP. 10T NpoTOKOA 0YeHb 3a00TUTCSI O TOM, UTOOBI Nepe-
JapaeMble JaHHBIE AOLUIM A0 aapecaTa B LEJOCTH U cOXpaHHOCTH. st aToro
NpeANpUHUMAIOTCS Cllenyrolle 1eHCTBUS:

1.  ¥YcraHaBiMBaeTcs CoeMHEHME

Ilepen TeM, Kak HayaTb nepedaBaTh AaHHbIe, TCP npoBepsieT, cnocodeH

JIM aapecat uX npuHuMath. Eciauv anpecar oTBevaeT corjlacMeM Ha OTKDbI-

THE COeAWHEHUsI, YCTAHAB/IUBACTCS 08YCMOPOHHAA CBSI3b MEXIY HUM H

oTnpaBuTeneM. [ToMUMO anpecoB OTIpPaBUTENSl M adpecaTa U HOMEpoB

nopra Ha oTnpasutee U aapecare, B TCP-coenMHeHUH yyacTBYIOT 1Ba

HoMepa nociaenosateabHocTd (SEQuential Number, SEQN), ¢ noMolubio

KOTOPBIX KaXX1asi CTOPOHA MpOBEPSET, HE MOTEPSIUCH JIM MAKeThI MO NMy-

TH, He NEPENYTAIUCH JIU.

2. OO0pabaTblBalOTCSA NOATBEPKIACHHS

JIByCTOpPOHHSISI CBSI3b HyXHa €1LI€ U NMOTOMY, 4TO Ha Kaxawii TCP-nakeT ¢

000 CTOPOHBI TpeOGYyeTCss nodmeepxcderue TOTO, YTO ITOT NMAKET MPHHSAT.

YnpouieHHO MOXHO NPEACTABUTD AeJ10 TaK, YTO OTNPABUTEb U aapecarT 1o

ouepedu OOMEHUBAIOTCS MaKeTaMHU, KaXIblii U3 KOTOPBIX COAEPXKMT MOI-

TBEPXIACHUE TOJBKO YTO MPUHSATOIO, ¥, BO3MOXHO, TNoJiIe3Hbie AaHHbIe. Ec-

JIM IPOUCXOMUT KaKasi-To OLIMOKa, OHa BO3BpaLlaeTCsl BMECTO MOATBEPXAE-

HUS U OTNIpaBUTENb 00pabaThiBaeT ee (HaripuMep, NMOChIIAeT MaKeT elle pas).
3. OTCl1eXxHuBaIOTCA COCTOAHMA Aa00HEHTOB

C nepBbIM Xe NMOATBEePXACHUEM KaXIbIi U3 aDOHEHTOB NepeaaeT pa3Mep

T. H. CKoJb3smiero okHa (sliding window). 2ToT pa3Mep MNoka3bIBaerT,

CKOJIBKO €lI€ NaHHBIX TOTOB MPUHATH ampecaT. OTnpaBUTEb MOChUIAET

Cpa3y HECKOJIbKO IMaKeTOB CYMMAapHbIM pa3MepoM € 3TO OKHO, a Mocie

XIeT noaTBepxreHuss 06 UX NpUHATUHU. Koraa npuxoauTt noaTBepxie-

HHE NMEePBOTO M3 NaKeTOB B OKHE, OKHO «CKOJIb3UT» BIEPEl: Tenepb OHO

HayMHaeTcsa CO BTOPOTO MaKeTa, M B HETO MoNanaeT O4WH UKW HECKOJIbKO

ellie He MOCNaHHBIX MakeToB. Ec/in aapecat MoXeT NpUHATh 00JIblie 1aH -

HBIX, OH coo0uIaeT 0 00JbilieM pa3Mepe OKHa, a €CJIM JaHHble nepepada-

ThIBaThCSl HE YCIEBAIOT — O MEHBILEM.
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KaxeTtcs, yto TCP — npoTokos Bo BCeX OTHOLUEHUAX OoJiee yAOOHBIM,
yem UDP. OnHako B Tex ciyyasix, KOTaa noJjib30BaTe/IbCKHeE JaHHbIE BCETAa Mo-
MeLlaloTCsl B OAWH MAaKeT, 3aTO CAMUX MAaKETOB UAET OY€Hb MHOTO, MOChLIaTh
BCET0 OJHY AaTarpaMMy HaMHOTO BHITOJHEE, YEM BCSIKUH pa3 ycTaHaB/IMBaTh
coeMHEHHe, NepechliaTh AaHHBIE U 3aKPbIBAaTh COEAMHEHUE (YTO TpedyeT, KaK
MHHWUMYM, 10 TPH MAKeTa B KAXIyl0 CTOPOHY). OueHb TPYAHO MCIO/Ib30BaTh
TCP ans mumpokoBeiaTeIbHbIX Mepeaay, Koraa Yyucyio abOHEHTOB-aIpecaToB
BeCbMa BEJIMKO WM BOBCE HEM3BECTHO. [TocMOTpeTh NapaMeTphl BCeX rnepeaa-
BaeMbIX Yepe3 CeTeBOM MHTepdeic MakeToB MOXHO ¢ MOMOIIbIO KOMaHIbl
tcpdump -pi mHTepderic, x0T Medoauo He XBaTUJIO MOBEPXHOCTHOIO
3HaHust TCP/IP mns Toro, yTo6bl MOHATH BblAAYy 3TOM KOMaHIbI.

MpuknagHon ypoBeHb

Kak 661 HY 6b11 HagexeH mpoTokoa TCP, oH He uMeeT HUKAaKOToO MOHS -
THSI O TOM, 4TO Xe, CODCTBEHHO, 3a JaHHBIE C €r0 MOMOUIbIO NepeaatoTcs. Ja u
He OOJIKEH: NMPUHLMN pa3le/ieHUs1 YPOBHE He TMO3BOJISIET 3arjsablBaThb
«BHYTPb» TIEpPEAaBAEMOTO ITakeTa, U CMOCOO0B HAaBEPHSIKA pacno3HaTh UCTIONb~
3yeMblii B HEM TMPUKJIAAHON NMpoToKoa HeT. [IpuKiIanHoit YpoBEeHb, B OTAUYME
OT TPAHCMOPTHOTO, MPEAYCMAaTPUBAET CKOAbKO Y200HO TIPOTOKOJIOB INEpeaavyu
JaHHbIX. MHTepripeTalys 1aHHbIX, B KOHIIE KOHIIOB, JEJI0 YK€ HE A/1pa, a Ka-
KOi-HUOYAb MporpaMMbl («IPUJIOXKEHHUS», KaK NpaBulo, AeMoHa). [Ai1s Toro
YTOObl MOXHO ObLIO MPEANoJA0XUThb, KAKOH MPOTOKOJ MCIOb3YeTCs MPH Te-
pefadye JaHHBIX, a TAKXKE 1A TOTO, YTOOBl CHCTEMa MOIJa Mepenarh 3TH JaH-
Hbl€ COOTBETCTBYIOLIEH NTpOrpaMMe, €lile Ha TPAHCIIOPTHOM YPOBHE ObLIO BBE-
I€HO NMOHSITUE IIOPT.

KnueHT-cepBepHas Moaensb

C TOYKH 3peHUSs IPUKIALAHOTO YPOBHS, HOPT — 3TO MIEHTUPUKATOP cep-
BHCa, MpeaoCTaBIsIeMOTro CUCTEMOM. B caMoM nefie, mpaKTUYECKH JII0O0H aKT
nepenayu AAHHbBIX BBITJISIAUT, KaK €CaU Obl HEKUH KIHEHT, KOTOPOMY 3TH laH-
Hbl€ HYXHbI, 3alpaliuBall UX y cepsepa, KOTOPBI MOXET UX MPEeAOCTaBUTh*.
OTHOLUEHUS] MEXZY MpOrpaMMaMH, KOTOPble CBSI3bIBAIOTCSA MO CETH IpYT ¢
IPYToM, MOYTH BCETAa ACUMMETPUYHbBL: OAHOM YTO-TO Had0, Y APYroi 3TO YyTo-
TO €cTb. Ilpu yCTaHOBNIEHUM COCAMHEHUS] U MPUJIOXKEHHE (ITpOrpaMMa- K-
€HT), U clyx0a (nporpaMma-cepBep) MCMOJb3YIOT MEXaHHW3M COKETOB, OMNU-
CaHHBIH B JIeKIIMH 11, odHaKo BenyT ceOs1 MO-pa3HOMY.

Cnyx0a, 3anycKasichb Ha cepBepe, CO3/1aeT CETEBOM COKET U npukpenisiem
€ro K OIMNpEenesIeHHOMY TMOpPTY CeépBepa C MOMOMIbIO CUCTEMHOTO BbI30Ba
bind (). 3aTeM OoHa perucTpupyetcsl B KauyecTBe odpadordyuka 3anpocos (lis-
tener), MpUXoOAsLUKX HA 3TOT MopT. Ciayx6a XAEeT 3arpocoB, U KOraa OHHU Mo-

* O6paTHan CUTyalLlUA, KOTAA KJIMEHT XOueT nepedams 4TO-TO CEPBEPY, CYTH [l€a He MEHseT:
cepBep NpefoCTaBnAeT YCAYTY KIUEHTY, Ha 3TOT pa3 — 110 NpUeMy JaHHbIX.
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CTynalT, NpeAnpUHHUMAET Kakue-HUOydb OeHCTBUS, HanpuMep, CUMUTHIBAET
npUuleaillMe JaHHbIE U aHAJIM3UPYET UX B COOTBETCTBUM CO CBOMM IPOTOKO-
JIOM, OTCBIJIAeT KaKMe-TO JaHHbIe aDOHEHTY, MOCaBLIEMy 3allpoC U T. M.

INMpunoxeHue, 3amyckasich Ha KJIMEHTeE, TaKXke CO30aeT COKET U npucoedu-
Hsemcs © ero MOMOILbIO K TOMY K€ TIOPTY Ha cepgepe, Tie 3amylleHa ciyx0a,
HMCIIONb3Ysl CHCTEMHBIH BBI30OB connect (). 3aTeM OHO, KaK U ¢yx0a, Mochl-
JlaeT U TMoayyaeT daHHbie. Pa3sHULIBI MexXay o6meHom DaHHBIMU 1O CETEBOMY
COKETY U IO COKeTy B (haitnoBoii cucteMe HeT. OuepenHocTh 0OMeHa JaH HBIMH
onpeaensieTcsl IPpUKJIaaHbIM TPOTOKOJIOM.

Kak npunoxeHHe y3HaeT, K KAKOMY MMEHHO MOPTy HEOOXOAWMO IMOa-
K110unTbesi? 3a OONBUIMHCTBOM MPUKJIATHBIX MTPOTOKOJIOB 3aKperjieH MOCTO-
SIHHBIA HOMep nopTa. IlocTosiHHBIE HOMEpPaA ITOPTOB M Ha3BaHHMs COOTBETCTBY-
IOMIMX TTPOTOKOJIOB XpaHsATcs B Qaiifie /etc/services:

[root@localhost rootl# we /etc/services
553 2794 19869 /etc/services

[root@localhost rootl# egrep "~(ftplhttpliemtpisesh).*tcp" /etc/services

ftp 21/tcp # File Transfer [Control]

ssh 22/tep # SSH Remote Login Protocol
smtp 25/tcp mail # Simple Mail Transfer Protocol
http 80/tcp www www-http # World Wide Web HTTP

IIpumep 14.6. TlocTosiHHBIE HOMEPA MOPTOB IS HEKOTOPHIX IIPOTOKOJIOB

10T ¢aiin — He IOrMa, a pyKOBOICTBO K NEHCTBHIO: KaxXIbIii MOXET Opra-
HM30BaTh, 10MYcTUM, cepBuc HTTP o 25-My nopty. ToabKo Kak 06 3TOM y3Ha-
10T IPYTHE KJIMEHTHI H YTO MOAYMAIOT IMOYTOBbIE MPOTPaMMBI, OXKHIAs 110 3TOMY
MopTY BCTpeTUTh cepBUc SMTP (nepechlika nmoutsl)? BriBecTH CrUCOK ycTa-
HOBJIEHHBIX COEAMHEHHWH, a Takxke CIyk06-00paboTUMKOB MOXHO KOMaHOOM
netstat:

[root@localhost root]# netstat -anA inet
Active Internet connections (servers and established)

Proto Recv-Q Send-Q Local Addregs Foreign Address State

tcp 0 0 0.0.0.0:111 0.0.0.0:* LISTEN

tcp 0 0 0.0.0.0:22 0.0.0.0:* LISTEN

tcp 0 0 192.168.102.125:22 192.168.102.1:33208 ESTABLISHED
udp 0 0 0.0.0.0:111 0.0.0.0:*

ITpumep 14.7. I1pocMOTp ycTaHOBAEHHBIX COEAMHEHHH U CYXKO
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3mech BUOHO, YTO Ha KOMIIbIOTEPe 3aperucTpupoBaHo nea TCP-obpabor-
yuka (Ha noptax 111 u 22), onud UDP-06paboTumk no 11-My nopry (noHstue
Listener, To ecTb 00paboTUMK coedunenus niass UDP He uMeeT cMbicna), a Tak-
K€ YCTAHOBJIEHO OJHO COeIUHEHUE ¢ KOMIbioTepa 192.168.102.1, ucxoosauuii
nopt 33208, k 22-My nopty (310 NOpPT Ciyk0bl Secure Shell, npenocrapsio-
llleil yolaJieHHbIN TepMUHAJIbHBINA IOCTYIL... BUAUMO, [ypeBuY padboraer?). B 60-
Jee CJIOXHBIX Cllydasix, Koraa HOMep IOpTa 3apaHee HeU3BECTEH, a U3BECTHO
TOJILKO Ha3BaHUE W BEPCUS CEPBUCA, UCIIOJIb3YETCsl CIyX0a portmap, KOTO-
pas pa3naeT He3aHATHIC MOPTHI CIIYX0aM U COODILAET MPUIOXKEHUAM, K KaKO-
My U3 HUX Hano obpatutbes. I1opT 111 COOTBETCTBYET MMEHHO 3TOM CIIYKOeE.

O6cnyxusaHue NpUKNagHoOro yposHs B Linux

CaMblit MpocToi croco6 MpoBepUThb, MPEAOCTABISET JIM HEKHUIl cepBep
yciiyrd o HekoeMy TCP-nopty — 310 noaxinoynThes K HeMy. Eciu noa pykoi
HET MPUIOXEeHUs1, pabOTaOLIETO M0 COOTBETCTBYIOIIEMY IIPOTOKOIY, He Oena:
nonoiner yruiura telnet. B KayecTBe nepBoro napamerpa CjaeoyeT yKasaThb
alpec KOMIbIOTEPa, K KOTOPOMY HYXHO MOAKJIIOUUTLCS, @ B KAU€CTBE BTOPOTO
(HeoOs3aTEILHOTO) — HOMep nopTa. Korna-To 3ta yTUiIHUTa UCITOIB30BAIACh B
KayeCTBe KJIMEHTAa K TepPMUHAJIBHOM ClIyx0€e, OMHAKO OT Hee MPUIJIOCh OTKa-
3aThCsl: MapoJib MOJIL30BaTE s NEPENABAJICA 110 CETH He3alludpoBaHHLIM. Ho B
KaueCTBE KJIMEHTA IPYruX CJIYK0, MHOTHUE M3 KOTOPBIX UCIIOJIb3YIOT TEKCTOBLIE
NPOTOKOJIBI, t elnet UCMOJbL3YETCS U MOHbIHE. EC/IM Daxe MPOTOKOI He TeKC-
TOBbIH, MOXHO BBLIHTH B KOMaHIHBIH peXHUM telnet, HaXaB “~ [ 7, U [OOaTh
KOMaHIy close, KOTopasl 3aKpOeT COeIMHEHHUE:

[root@localhost rootl# telmet 192.168.102.1 112

Trying 192.168.102.1...

telnet: connect to address 192.168.102.1: Connection refused
[root@localhost rootl# telmet 192.168.102.1 111

Trying 192.168.102.1...

Connected to 192.168.102.1.

Escape character is ‘'*}'.

~]

telnet> close

Connection closed.
IIpumep 14.8. HUcnonb3oBaHue telnet

B clieHapuax BMECTO MHTEPAKTUBHOI YTHINTHI telnet CTOUT HUCIIOJb-
30BaTh netcat, KoTopass paboTaeT Kak cat B yKa3aHHBIN COKET WIM U3 HETO.
Kak yxe roBopwjioch, MHTepIIpeTaLMei NPUKAaIHbIX TPOTOKOJIOB 3aHHU-
MaloTcs pa3HoobOpasHble MporpaMmbl. TlpMkaagHoO# MPOTOKON MOXHO Mpel-
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CTaBUTh KaK OOMEH COOOLIEHHSIMH, YAaCTO TEKCTOBBIMH, MEXIY KJIHEHTOM H
cepBepoM. bruo 651 ecTecTBEHHO 0DOPMIISITh TaKMe MPOrpaMMBbl B BUIE (HIIb-
TPOB, UTOOBI MOJIB30BATLCS MPOCTEHIIMMH QYHKUMSIMM BBoda-BbiBoda. OnHa-

KO MEXaHM3M COKETOB MpeAyCMaTPpUBaeT ACHHXPOHHYIO Nepeaayy JaHHbBIX, LIS

4yero MCNoJib3ylorcsl dpyeue dpyukumnu. [IporpamMma, xenarouias oGCIyXUBaTh

CeTeBble COCAMHEHHS IO ONpeNesIeHHOMY IOPTY, JOXKHA YAOBAETBOPSTD Ye-

ThIpEM TPEOOBAHMSIM:

1. DBBITb IeMOHOM, TO €CTb ITOCTOSIHHO HAXOAUTHLCS B MaMSATH;

2. CospmaBaTh COKET, IPHKPEIUIATH €ro K NMopry;

3.  PerucTpupoBaTbhcsl Kak 00pabOTYHMK MO 3TOMY COKETY U MPUHUMATDb CO-
eIMHeHUST (BO3ZMOXHO, IIPUICTCST 00padaThiBaTh HECKOJIBKO COCIMHEH M
OOHOBPEMEHHO);

4,  AHaIM3UpOBaTh MPUKJIANHON MPOTOKOJ M AEHCTBOBAThH IO pe3yJibTaTaM
aHaIM3a.

HeTpynHo 3aMeTHTh, YTO NEPBbie TP CBOMCTBA —~ OOLINE ASt GONBIIHH-
cTBa cepBUcOB. B Linux ecTb MeTaneMoOH inetd, KOTOpbIH 6epeT Ha cebsl BCIO
001IYIO CceTeBYIO YacTh paboTHI, a MPOrpaMMaM INpeaoCTaBisieT pa3oupaThCs B
MMPUKJIAIHOM NpoToKoje. OpraHU30BaThb CBOl CeTeBOW CEPBUC C NMOMOMUIBIO
inetd CTAaHOBHUTCS OYEHb IIPOCTO: MOJIb30BaTe/b NPOrpaMMUpyeT GHILTP, 3a-
Iaya KOTOpOro — OOMeHHBAaThCsl KOMaHOaMK MPUKIaAHOIo MPOTOKOJA C IOo-
MOIIbIO CTAHAAPTHOIO BBOAA M CTAaHAAPTHOTO BBIBOAA. DTOT (MMIIBTD PETHCT-
pUpyeTcs B HacTpoilkax inetd ¢ yKkazaHMeM nopra, ¢ KOToporo OyayT NpUHU-
Marbcs 3anpockl. Iloclie yero caM inted cTaHOBUTCS 00pabOTYMKOM 3anpo-
COB IO BCEM YKAa3aHHBIM IIOPTaM, caM OTKPBLIBAaeT COeIMHEeH e, 3aITycKasl COOT-
BETCTBYIOLUMA (DUILTP, 4 JaHHbIE U3 COKETa MepechulaeT Tyda U 00paTHO IO
IBYM KarauaM. Ilpu 3toM OUIBTp-00pabOTUHK daxe HE JHOJXKEH OBITh JeMO-
HOM: 3T0 OOBIYHAS NMpOrpaMMa, KOTopasi 3aBepliliaeTcsi, KOraa 3To MpeaycMoT-
PEHO MPUKJAAHBIM ITPOTOKOJIOM, UITM KOTAA 3aKPbIBAE€TCs BXOOHOM MOTOK.

Medonuit MUHYT 3a IATb HANTMCAT CIYX0Y, KOTOpas B OTBET Ha MOOKJIIO-
yeHHe nepenaeT KajieHIapb Ha TeKylWni Mecsid. B ero cucreMe ucnosib3yercs
MOIEpHHU3UPOBaHHas Bepcus inetd — xinted, 00y4eHHAs1 YTEHUIO KOHMU-
IrypauMOHHBIX (aiIoB MO CXEME « . d»:

[root@localhost rootl# grep quake /etc/services
quake 26000/tcp

quake 26000 /udp

[root@localhost rootl# cat /etc/xinetd.d/calendar
service quake

{

socket_type = gtream
protocol = tcp
wait = no
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user = nobody
perver = /usr/bin/cal
disable = no

Ilpumep 14.9. HacTpotika cal B KaueCTBE CETEBOM CIYXOBI

BMecTo HOMepa mopTa MOXHO HCIONb30BaThb Ha3BaHUE TNPOTOKONA U3
/etc/services. Medonuit Bocnonb3oBajics NOpToM 26000 (4eM MOr co-
37aTb HEKOTOPBIE TPYAHOCTH JIIOOUTENSIM ONHON KOMITBIOTEPHOM Urphl). OcTa-
JIOCh TOJIBKO Mepe3arpy3uTh xinetd, YTOObI OH Halliesl HOBBIH KOHDUTrypauu-
OHHBIH (paiin, ¥ NOAKIIOYUTLCS K NOpTY 26000:

[root@localhost rootl]# service xinetd restart
Stopping xinetd service: [ DONE ]
Starting xinetd service: [ DONE ]}
[root@localhost rootl# telnet localhost quake
Trying 127.0.0.1...
Connected to localhost.
Escape character is '*}°'.
December 2004
Su Mo Tu We Th Fr Sa
1 2 3 4
5 6 7 8 9 10 11
12 13 14 15 16 17 18
19 20 21 22 23 24 25
26 27 28 29 30 31

ITpumep 14.10. [TooktioyeHUE K cCaMONENbHOMN CIyX0e «KaJleHAapb»
Cnyx6a AOMeHHbIX UMeH

B npensinyminx npuMmepax Megonnii Hcnonb30Bal K04 “ -1n” MHOTHUX
CETEBBIX YTHJIUT, YTOOBI M30eXaTh MyTaHUIIBI Mexay [P-agpecaMy ¥ JoMeHHbI~
MH UMeHaMHu KoMNbloTepoB. C npyroit CTOpOHBI, IOMEHHBIE UMEHA — HECKOJIb~
KO CJIOB (4aCTO OCMBICIIEHHBIX) —3allOMHUHAThL ropa3fo yaobHee, yeM ajapeca
(YETBIpE YHUCIA).

Korna-To UMeHa 6cex KOMNBIOTEPOB B CETH, COOTBeTCTBYIOIIME [P-anpe-
caM, XpaHHWJIUCH B paitie /et c/hosts. [Toka aboHeHTHI Internet 6bUTH Harie-
pedeT, NoAnePXKHUBaTh NMPAaBUIBHOCTb €T0 COAECPXKHMOIO He COCTaBJIsUIO Tpyna.
Kak To/NBKO ceTh Hayala paclliMpsThCs, HEYBA3OK CTalO Gonbiie. TpyaHOCTh
fbL1a HE TOIBKO B TOM, UTO COIEPXUMOE host s OBICTPO MEHSINIOCh, HO U B TOM,
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YTO 3a COOTBETCTBHE MMEH allpecaM B Pa3IMUHBIX CETAX OTBEYAIH pPa3HbIE JIIO-
IIH ¥ pa3Hbie opraHu3anuu. [lossunack HeOOXOOTUMOCTb CTPYKTYPHPOBATh [JI0-
6abHYIO CETh He TOJILKO TOMOJOTHYECKH (C nmomolliibio IP U ceTeBbIX Macok), HO
H aOMUHUCMPAMUGHO, C YKA3aHUEM, 3a KAKHe IPYTITIbI aJpeCOB KTO OTBEYAET.

Ipoie Bcero ObIO CTPYKTYPUPOBaTh CAMH MMEHA KOMIbIOTEpOB. Bcsd
ceTb OblTa MojejieHa Ha XOMEHbI — 30Hbl OTBETCTBEHHOCTH OTAEJBHBIX rOCY-
IApCTB («Us», «Uk», «Tu», «it» U T. 1.) WJIK HE3ABUCHMBbIE 30HbI OTBETCTBEHHOC-
TH («COm», «Org», «net», «edu» U T. 1.). 1Sl KAXIOTO U3 TAKUX IOMEHOB NEepBO-
ro YPOBHA JOJIXHO IIPUCYTCTBOBAThL NMOApPa3AejeHUe, BblaalolLiee BceM aOOHEH-
TaM MMeHa, 3aKaHYHUBalolMecs Ha “. gomern” . [loopasneneHue 0b6s13aHoO opra-
HM30BaTh U MOAIEPXUBATD CAyHcOy, 3aMeHSI0IUYIO ¢haitn host s; 10b0H Xena-
JIOLLIMIA UMeeT NpPaBo Y3HaTb, Kakoil 1P-ampec cOOTBETCTBYET MMEHH KOMIIbIO-
Tepa B 3TOM IOMEHE HUJIM KaKOMYy JOMEHHOMY MMEHH COOTBETCTBYET Ompele-
JneHHblil IP-ampec.

Takas cnyx6a HasbiBaeTcd DNS (Domain Name Service, ciy:X6a 1oMeH-
HbIX UMeH). OHa UMeET HepapXHUUYECKYIO CTPYKTYpY. EcliM 3a Kakylo-TO rpyrny
abOHEHTOB IOMEHa OTBEYAlOT He X035ieBa JIOMEHA, a KTO-TO APYroi, eMy BhlIe-
JIIETCS NOAAOMEH (UJTU IOMEH 8Mmopo2o yposHsA), U OH CaM pacriopsiXaeTcs UMe-
HaMM BUIA “uMs_KOMIIBOTEPA . riogqoMeH . noMer” . HanpuMep, 3a KoM-
MBIOTEPHI B JOMEHE «. ru», MpUHaUIexaiue kKopnopauuu «Dry Bugs», oTse-
YalOT COTPYOHWKH COOTBETCTBYIOLLUErO TMOApa3ie/icHUs] 3TOH KOpIOpaLuWH.
Kopnopauus Bmageer nopnoMeHoOM dbugs.ru. B 1oMeHe ru He 00s3aHbI
3HaTh, KAKHE UMEHHO ajpeca €CTb B MOAAOMEHe, HO 00A3aHbl NMPEeIOCTaBUTD
HHGpOPMALIMIO O TOM, KaK 00paTUTLCS K CEPBEPY UMEH NMOAAOMEHA dbugs . ru.
Camu cotpyaHuKH «Dry Bugs» Toxe OTBE4aIOT TOJLKO 33 HECKOJbKO COOCT-
BEHHbIX KOMITbIOTEPOB, a BCI0 OTBETCTBEHHOCTDb 32 KOMIBIOTEPLI B NOIpa3e-
JIEHMSIX NepeKI1anblBalOT Ha CETEBLIX AAMUHHUCTPATOPOB 3THUX MOAPA3NETEHUIH,
BbIOCJMB MM TNOAAOMEHbBl mpembec0 YpOBHA — pr.dbugs.ru,
cook.dbugs.ru M warehouse.dbugs.ru. TakKuM 006pa3oM, MOJy4aeTcs
HEUTO Bpole pacnpeleieHHOM ceTeBOM 0a3bl JaHHBIX, XPaHSILEH KOPOTKHE 3a-
TTMCHU O COOTBETCTBUM AOMEHHbIX UMeH I P-agpecaM.

JIOMEHHOE HMSA
HMmMs aboHeHTa Internet, MMelolliee TEKCTOBBIH (OPMAT U UCTIONb3Y-
emoe BMecTo IP-anpeca. CocToUT U3 COOCTBEHHOTO UMEHH aDOHEH -
Ta B IOMEHE U UMEHHU JIOMEHA, OMNMpeIcsIolero aiMUHUCTPAaTUB-
HYI0 IpUHAMIEXHOCTb aboHeHTa. B oTinyue ot IP-agpeca, 1oMeH-
HOE UMS He 3a1aeTcAd CaMUM aDOHEHTOM CETH, a YCTaHaBJIMBAaeTCA
cJIyK00it JOMEHHBIX UMEH.

Bce nporpammbl, paboralonive ¢ IOMEHHbBIMM MMEHAaMM, OKa3bIBalOTCS
KJIMEHTAMH KaKoro-HUOyIb cepBepa 1oMeHHbIX UMeH (DNS-cepsepa). st aTo-
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T0 OHM 06panIalTcs K GYHKLUMIM U3 OHONHOTEKH 1 ibresolv (WM UM noao6-
HbIM), a T€ YK€ OIPENE/IAIOT, KakK IPeBpaTUTh IOMeHHOE HMH B aapec. OyHKuuun
Acnoyib3yloT ain /etc/host.conf, ONMUCHIBAIOLIMI, KAKUMH CITOCODAMM
OHY JOJIKHBI BBIMOJIHSATH NMpeobpa3oBaHUe TOMEHHBIX UMEH B agpeca U obpar-
HO, a TakXe opMaT BbLIaYM JaHHBIX B pa3IU4YHbIX ciydasx. OObYHO CHayana
npoBepsieTcst daitn /etc/hosts, a ecM TaM COOTBETCTBUI He HaillleHO —
/etc/resosv.conf. B resolv.conf ykaszaH OIOMeH MO YMOJ4YaHHUIO (OH
NPUIUCHIBAETCS B KOHELl HMEHM, €CJIM APYTUM CTIOCOOOM MMSl HMKaK He YIaeT-
¢ npeobpa3zoBarh B aapec) U onuH-1Ba aapeca DNS-cepBepoB, K KOTOpBIM H
obpatwiatorcsi GpyHKUMH. B pOJIM TaKMX KJIMEHTOB BBICTYNMJIH YTHIUTBI ping U
traceroute B MNpeIblIyIUHX TPUMEpax, Npeobpasysi UMsS www.ru B aipec
194.87.0.50. Ecnu yTMIMTE traceroute He yKa3blBaTh KJIIOY “-n”, OHA
nomacT Heckoibko DNS-3arpocoB, no onHOMy Ha Kaxblii MaplupyTH3aTop, Ha
o6pamnoe TipeobpazoBaHue — U3 IP-anpeca B 1IOMEHHOE UMSI:

[root@localhost root]# cat /etc/host.conf

order hosts,bind

multi on

[root@localhost root]# cat /etc/resolv.conf

domain nipponman.ru

nameserver 192.168.102.1

[root@localhost root)# traceroute -ql www.ru

traceroute to www.ru (194.87.0.50), 30 hops max, 38 byte packets
1 fuji.nipponman.ru (192.168.102.1) 1.378 ms

pPpPp83-237-29-1.pppoe.mtu-net.ru (83.237.29.1) 41.155 ms

195.34.53.53 (195.34.53.53) 48.503 ms

195.34.53.53 (195.34.53.53) 24.033 ms

M9-cr01-A197-cr0l.core.mtu.ru (195.34.53.10) 33.414 ms

M9 -gw2-M9-cr0l.core.mtu.ru (195.34.53.81) 26.259 ms

8-b3-posl-0.telia.net (213.248.67.93) 59.791 ms

8-bbl-pos5-0-0.telia.net (213.248.66.1) 67.011 ms

mow-bl-posl-0.telia.net (213.248.101.10) 76.138 ms

demog-101566-mow-okt-il.c.telia.net (213.248.78.170) 78.591 ms

W O ® N W N

=B
= o

m9-3-GE4-0-0-v1l0.Demos.net (194.87.0.66) 69.813 ms

[
N

www.ru (194.87.0.50) 70.583 ms
IIpumep 14.11. Pa6ota DNS-kieHTa, BCTPOEHHOTO B traceroute

Kak BunHo u3 npumMepa, obpatHoe npeobpa3oBaHue B COBPEMEHHOM ce-
T paboTaeT He Beeraa. OTcyTcTBHE OGpaTHOM 30HbI He MOOLIPSETCs COoobLIe-
CTBOM, HO U He CUUTAETCS NMpeCTyTUIeHUeM. Medonuii 3aMeTHII, YTO KOMITbIO-
Tep, HEe MMelolInit obpaTHoro npeoGpa3oBaHusl aapeca, BOoOGlIe KaKOii-TO
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CTpaHHbIii: OOMH pa3 OH Mepeaa MakeT caM cebe (31ech Medoauii He coBceM
MpaB: Ha CaMOM Jelie 3TOT MapLIpyTU3aTop oT4ero-to ymeHbwaeT TTL nakera
Ha 2, MO3TOMY-TO U Ha TPEThEM, U Ha YETBEPTOM lliare MMeHHO OH BO3Bpailla-
eT ICMP-coobuieHue). Keratu ckasarh, HUMEHHO N0 NpU4HHE TOro, yto DNS-
3anpocC HeBeIUK, 3aTO NaXe OMH aOOHEHT CETH MOXET BbLIATh KX MHOXECTBO,
OCHOBHbIM TPaHCHOPTHbIM TpoToKojgoM Wi DNS Beiopan UDP, a He TCP
(3TO He KacaeTcst IPOTOKOJ0B 0OMeHa LeabIMM 30HaMu Mexny DNS-cepsepa-
MM — TaM, KOHeyHo, rocrioacTeyet TCP).

Ecnu Bcs 3agaga nonb3oBarenss — 3To nocnaTb DNS-3anpoc, 1o nyuiue
BOCII0b30BaThCs YTUIUMTON host, crietMaibHO 1151 3TOTO NpeaHa3HaYeHHOM:

methody@localhost:~ $ host www.ru
www.ru has address 194.87.0.50
methody@localhost:~ $ host 194.87.0.51
51.0.87.194.in-addr.arpa domain name pointer www.demos-internet.ru.
methody@localhost:~ $ host -t ns www.ru
WwWwW.ru name server ns.demos.su.
WwWww.ru name server nsl.demos.net.
methody@localhost:~ $ host -t mx www.ru

www.ru mail ies handled by 5 hqg.demos.ru.
ITpnumep 14.12. YTunurta host

J10BONbHO HEOObIYEH (POPMAT, B KOTOPOM XpaHATCs TabiMLibl 0OpaTHOTO
npeobpasoBaHus aapecoB. Oka3biBaeTcs, IP-anpec npeiactabneH B Takoi Tab-
UL KakK ums B foMeHe in-addr .arpa, NpUYeM 3TO UMS COBMAJaeT C aape-
COM, 3alMMCaHHbIM 3aJ0M Hamnepel. Takoit ¢opMaT HieT OT HepapXHUUecKOoii
cTpykTypbl DNS. Ecnu HekoTopasi opraHu3aunus nosydaeT BO BladeHUE CETb,
JOMYCTUM, 194 .0.0.0/8, oHa noaxHa obcnyxuBatb DNS-3anpochr K noMe-
Hy 194 .in-addr.arpa. Ecnu npu 3ToM ceTb 194.87.0.0/16 nepenaHa
IpYroii opraHu3aluy, el Xe nepenaercsa obs13aHHOCTb obcnyxkuath DNS-3a-
MPOCHI K noddoMeHy 3TOTO 1oMeHa — 87 .194 . in-addr.arpa, U TakK BILUIOTb
no cobeTBeHHO IP-aapecoB. BMecTo host MOXHO MCITOAb30BaTh yTWUANTY dig,
KOTOpasi BbIBOOUT OoJibliie MHPOpMaLMK O TOM, KaK IIPOXOIUII CaM 3aMpoc.

IMToMuMo 3anuceii Tuna «agpec» (A, NMpsAMoe NMpeobpa3oBaHUE) U «yKa3a-
Tenb Ha UMs» (PTR, obpaTHoe Nnpeodbpa3oBaHue), B cucteMe DNS MoxeT xpa-
HUTbLCSA U Apyrass MHdopmauus. Tabnvua (30Ha) HEKOTOPOTO JOMEHa JOKHA
conepxaTb aapeca OJOMEHHbIX CEPBEPOB BCEX €ro MOIIOMEHOB (3alUCH TUMA
NS). KpoMe Toro, B 1oMeHe NOJXHO ObITh ONpene]eHO UMS MOYTOBOTO Mepe-
ChUIbLIMKA (3armuch TMMa MX). Eciuv noyToBbIil MEpeCchUTbIIMK JOMEHA HE YKa-
3aH, 3JIEKTPOHHAS MOYTa HAMPaBJSETCS MOYTOBOMY MEPECHUTbIIUKY PONUTEb-
CKOTo JOM€EHa.
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B 30He DNS ecTb naxe 3a1uch THIA «[1POCTO TEKCT», TXT: NIPH XKeJIaHUU
MOXHO CaMOMY OTpeNe/IMTh UHTEPIIPETALIMIO TTOJIEH 3TOI 3aITMCH U OPraHHU30-
BaTb 11oBepx DNS npenHazHauyeHHy10 411 KaKUX YroiHO ueneil 6a3y naHHbIX

no [P-agpecaM MM AOMEHHBIM HMeHaM™. B oTn

npoca K 00paTHO# 30HE TpebyeTcst KoY “~x ",

HMYHE OT dig, KOTOpOH 11 3a-
YTWIMTA host pa3nuyaer 3a-

MPOCHI K IpsAMON U O6paTHOﬁ 30HaM IO TOMY, 3a1aH JIM B Ka4YE€CTBE NapaMeTpa
aapec Wikl IOMEHHOEC UM4. Hnsa YKa3aHUs KOHKPETHOTO TUI1a UCKOMOM 3allUCH

06eUM YTHINTAM TpeGyeTcs 3TOT TUI NepeaaTh
MCK BCEX 3aIMceil ¢ YKa3aHHBIM UMEHEM:

methody@localhost:~ $ dig www.us any
; <<>> DiG 9.2.4rc5 <<>> www.us any
global options: printcmd

Got answer:

saBHO. TUI any o3Hayaer mno-

;: ->>HEADER<<«<- opcode: QUERY, status: NOERROR, id: 6451

;3 flages: gr rd ra; QUERY: 1, ANSWER: 10, AUTHORITY: 0O, ADDITIONAL: 4
;7 QUESTION SECTION:

JWWW.us. IN ANY

;; ANSWER SECTION:

www.us. 1766 IN A 209.173.57.26

WWW ., us 1766 IN A 209.173.53.26

WWW.us 1767 IN NS Pine.neustar.com.

WWW . us 1767 IN NS willow.neustar.com.
WWW.us 1767 IN NS cypress.neustar.com.
WWwW.us 1767 IN NS oak.neustar.com.
WWW.us 1771 IN MX 20 pine.neustar.com.
WWwW.us 1771 IN MX 5 oak.neustar.com.
www.us. 1771 IN MX 5 willow.neustar.com.
www.us. 1771 IN MX 10 cypress.neustar.com.
;; ADDITIONAL SECTION:

pine.neustar.com. 135024 IN A 209.173.57.70
willow.neustar.com. 135024 IN A 209.173.53.84
cypress.neustar.com. 135024 IN A 209.173.57.84
oak.neustar.com. 135024 IN A 209.173.53.70

;i Query time: 932 msec

;:; SERVER: 192.168.102.1#53(192.168.102.1)

WHEN: Wed Dec 22 22:01:24 2004

MSG SIZE rcvd: 281

IIpumep 14.13. YTunura dig

* Tak MOCTYNAIOT, HAaNpUMEP, MPHU CO34aHUHU «UYEPHbIX CTUCKOB» aBOHEHTOB CETH, OT KOTOPHIX

NOYTOBLIA CEPBEP HE NPUHUMAET TUCEM.
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Nexumna 15. CeTeBble u cepBepHblie BO3MOXHOCTU

B neproii yacTH NEKUMH ONMHCAHA HACTPOIKA ceTeBbIx napameTpos Linux u
JIaHbl IPUMEPBI TOr0, KK PEATH30BAHb! NOCTOSAHHbIE CETEBblE HACTPOHKH B HEKO-
TopbiX nHcTpubyTHBaX. KpoMe 3TOr0, onMcanbl 0CHOBHbIE CHCTEMHBIE CJIYXKObI,
HMEIOIIHE OTHOIICHHE K HACTPONKE CETH: CTyXK0a aBTOMATHYECKOH HACTPOHKH M
MeKceTeBoi dKpaH. Bropas yacTb jieKnuM npeacTasiseT coboi KpaTkuii 003o0p
OCHOBHBIX CETEBBIX CJIYXKO H ONMCaHHe Pa3NHYHLIX cepBepoB Linux, koropbie
MOXHO HCTI0JIb30BATD /I OPrAHH3ALUKH TAKHX CIyX0.

Kmouessie cioBa: RFC, BxonHoe MMs, THIIEpTEKCTOBAsA CChLIKA, IEMOH,
WAeHTU(UKALINS, KOHBeHep, MaplIpyTU3aTOp, MacTep, MEXCETEBON K-
paH, MOAEM, MOOYJib SiApa, OTKPBITHIA KJIKOY, MOAKJIIOYAaeMbI MOMYNb,
HOMep NOCAeN0BaTeNbHOCTU, MOYTOBLIA 3aronoBOK, MOYTOBBLIH SIIMK,
MpaBuio iptables, COkeT, CTapTOBLIN BUPTyalbHBINA AUCK, CLIEHADHUII-IHa-
JIOT, LIernoyKa iptables, 371eKTpOHHas OAMUCE.

Hacrpoiika ceTn

Htak, c paboroii cetu B Linux Medonuit HeMHOro 03HaKOMMJICS, OIHa-
KO KakK 3Ty CETb UCN0Ab308amb 11 TUUHBIX HYXI, MOHSTHee He cTano. [1pex-
Iie BCEro: Kak NMpUy4YUTb UMEIOLLIHIICS KOMITBIOTEP MOJIb30BATLCS UMEIOLLEHCS
JIOKaNbHOI ceThio?

HacTtpoiika Bpy4HYIO

IlepBasi MBICIb — HAaCTPOUTD ceTeBble UHTepdeiichl BPyUHyl0. ITO N0-
BOJIBHO MPOCTO, €CAW 3HaTh NMOJAraloLIMecs IPU HacTpoiKe AaHHble: |P-anpec
€aMoro KoMmsioTepa, IP-anpec MapiipyTU3aTopa no yMoJYaHHIO H alpec cep-
Bepa IOMEHHBIX UMEH.

3anars IP-anpeca unTepgeiicam eth0 U 10 MOXHO yXe U3BECTHOM KO-
MaHIoH ifconfig:

{root@sakura rootl# ifconfig
[root@sakura rootl# ifconfig eth0 inet 192.168.102.125 netmask
255.255.255.0\
broadcast 192.168.102.255
[root@sakura rootl}l# ifconfig lo inet 127.0.0.1 netmask 255.0.0.0\
broadcast 127.255.255.255
[root@sakura rootl# ifconfig
eth0 Link encap:Ethernet HWaddr 00:0C:29:56:C1:36
inet addr:192.168.102.125 Bcast:192.168.102.255 Mask:255,255,255.0
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UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:l
RX packets:34 errors:0 dropped:0 overruns:0 frame:0
TX packets:32 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000
RX bytes:6765 (6.6 Kb) TX bytes:8753 (8.5 Kb)
Interrupt:17 Base address:0x1080
lo Link encap:Local Loopback
inet addr:127.0.0.1 Mask:255.0.0.0
UP LOOPBACK RUNNING MTU:16436 Metric:1
RX packets:0 errors:0 dropped:0 overruns:0 frame:0
TX packets:0 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:0
RX bytes:0 (0.0 b) TX bytes:0 (0.0 b)
[root@sakura root]# ping -cl 192.168.102.1
PING 192.168.102.1 (192.168.102.1) 56(84) bytes of data.
64 bytes from 192.168.102.1: icmp_seqg=1 ttl=64 times=0.613 ms

--- 192.168.102.1 ping statistics --~-
1 packets transmitted, 1 received, 0% packet loss, time Oms
rtt min/avg/max/mdev = 0.613/0.613/0.613/0.000 ms

ITpumep 15.1. Hacrpoiika ceteBoix HHTEp(DECOB

3ameTuM, yTo BMecte ¢ IP-anpecoM HEOOXOIUMO YKa3biBaTh U CETEBYIO
MacKy, ¥ IUHPOKOBENIATENbHBIN anpec ceTH. Ternepb NakeTs! JOXOIAT [0 J1i060-
ro aboHeHTa J1OKaIbHOH ceTH, HO HE Jabllie, MOCKONABKY HE 3alaH HU OWH
MaplpyTusaTop. JIo6aBUTh MapILPYTU3aTOP MOXHO KOMaHIOH route add:

[root@sakura root]# route

Kernel IP routing table

Degtination Gateway Genmask Flags Metric Ref Use Iface
192.168.102.0 * 255.255.255.0 U 1] 1] 1] etho
127.0.0.0 M 255.0.0.0 U 1] 1] 1] lo

[root@sakura root]# ping 209.173.53.26

connect: Network is unreachable

[(root@sakura root]# route add default gw 192.168.102.1
[root@sakura root]# route

Kernel IP routing table

Destination Gateway Genmask Flags Metric Ref Use Iface
192.168.102.0 * 255.255.255.0 © 0 0 0 etho
127.0.0.0 * 255.0.0.0 U 0 0 0 lo

default 192.168.102.1 0.0.0.0 uG 0 0 0 etho
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[root@sakura root]# ping 209.173.53.26
64 bytes from 209.173.53.26: icmp_seq@=1 ttl=114 time=166 ms

Hpumep 15.2. JobasneHue MaplipyTu3aropa 1o yMolnyaHHuio

Medonunii 3aMeTH]1, YTO ABE 3alIMCH yXe ObUIM B Tabyuile MapilpyTH3a-
1IMU 1O BBINOJIHEHHUSI KOMaHAbl route add: OTHOCUTENIbHO JIOKAJIbHbIX CeTei
192.168.102.0/24 1 127.0.0.0/8. DTH 3aNTMCH MOSIBUIMCH TaM B pe3y/bTare
HaCTpOMKH ceTeBbIX HHTEPDEICOB: U1 MONOJHEHHS TabJIULbl JOCTATOYHO ObI-
JIO aapeca U ceTeBoi MacKH. He XBaTasio TONBKO IBHOTO YKa3aHHs MapllpyTH3a-
Topa. KitoyeBoe clioBo default 3aMeHUI0 napaMeTp -net 0.0.0.0 (M3 npe-
JbiAYyileH JIeKIIMM U3BECTHO, YTO ceTH 0.0.0.0/0 B TabNuile MapilipyTH3aL{UY
TIPUHALIEXHUT 11000 aapec), a mapaMeTp gw O3HAyYaeT «gateway», T. €. Mapll-
pyTH3ATOP.

TeM He MeHee, c1yxk0a JOMEHHbIX UMEH TIOKa He paboTaeT; HeOOXOAUMO
3aMOJHUTh pain /etc/resolv. conft:

[root@sakura root)# ping www.ru

ping: unknown host www.ru

{root@sakura rootl# cat /etc/resolv.conf

[root@sakura root]# cat > /etc/resolv.conf

domain nipponman.ru

nameserver 192.168.102.1

[root@sakura rootl# ping www.ru

PING www.ru (194.87.0.50) 56(84) bytes of data.

64 bytes from www.ru (194.87.0.50): icmp_seqg=1 ttl=55 time=84.3 ms

[root@sakura root)]# update_chrooted conf
Hpumep 15.3. Onpenenenue noMena 1 DNS-cepBepa

Iocnennioo KoMaHay npucosetoBal IypeBuy. Jeo B ToM, YTO NOACHCTE-
My, pabotaloiyio ¢ DNS, Hepeako «caxaloT B ECOYHHILY», TO €CTh MTEPEHOCT
B OTAEJbHBIH KaTaJor, B KOTOPOM BBINOJHAETCA chroot. Kak cKasaHo B JieK-
1IMM 12, B TaKOH «TIECOYHULIE» NOJKHBI ObITh BCE HYXHbIE U151 paboThl (paityibl —
W yX KOHeYHo Tnpouenypam DNS HeobOxoouM ceod aia-Konus
/etc/resolv.conf. MHpOpMalLiMs 0 TOM, KOMY K YTO HY>KHO KONTUPOBAaTh MpH
W3MEHEHUH NMpOdUIs CUCTEMbI, OOBIYHO XPAHUTCS UEHTPAIW30BaHHO U YII-
paBiseTcs HECJOXHBIMHU ClieHapUsIMHU. B IaHHOM IMCTpUOYTHBEe KOMaHIa
update_chrooted conf Kak pa3 ¥ KOIMHPYeT BCE H3MEHHUBIlIMECS KOHPHUTYpa-
UUOHHBIE (aiNbI MO «[TECOYHULIAM>.
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HacTpoika npu YCTAaHOBKE UMK 3arpy3kKe CUCTEeMbI

Medonuit oueHb oOpagoBasicsl 3apaboTaBllieid CeTU U HEMELTEHHO TPH-
HSLICS COYUHSITD NMPOCTEAIIINIA CTAPTOBBIM CLIEHAPUIA, KOTOPBIMA BbITOJIHS OBl
BCE HYXHbIE KOMaHIbl aBTOMaTU4YeCcKU. BBISICHUNOCH, YTO TaKoOW cLEHApUH
yXe ecTb B J1000oM IMCcTpUOyTHBE Linux, XOTd Ha3bIBaTbCS OH MOXET MO-pa3-
HOMY — KaK NpaBWJIO, /etc/init.d/network WiM networking. Kak u
fojaraeTcd CTapTOBOMY CLEHApHUIO, C MapaMETPOM start OH HacTpauBaeT
CETh, a C MAPAMETPOM St Op — «BBIKJIIOYAET» CETEBbIE HACTPOUKH.

be3yc/I0BHO, HY CIIMCOK CeTeBBIX MHTepdecoB, HU MapaMeTpbl UX HACT-
POMKM He yKa3aHbl B CAMOM CTapTOBOM CLIEHapU U, KakK xoTe] caenat Medo-
nuii. BceBO3MOXHBIE CeTeBble HACTPOMKH XpaHATCA B /etc OTAENBbHO, KakK
ApaBUJIO, B ciellHa/ibHOM Noakatanore. B pa3Hbix aMcTpuGyTHBax Linux npu-
MEHSIIOTCS pa3IMuHbIE CXeMbI pa3MelleHrs HacTpoek. CrcTeMa, YCTaHOBJIEH-
Hasi Ha kKomnbioTepe Medoaus, wucnonbdyeT oOWMIA nomkaranor
/etc/sysconfig ansa xpaHeHUs1 60JbLUIMHCTBA HACTPOEK, UCITOJb3YEMBbIX HE
clyk6aMH, a CaMMMHU CTapTOBbIMUY CLIEHAapUSIMH, B TOM YUCJIe U network:

[root@sakura root]# 1ls -F /etc/sysconfig/

acpi framebuffer init network-scripts/ vlan
apmd harddisk/ keyboard* nfs xfe
autologin* harddisks keyboard. rpmnew pcmcia* xinetd
bootsplash hotplug klogd rawdevices xinitrc
clock* hwconf kudzu syslogd

console/ iisn* mouse* . system*

consolefont* il8n.rpmnew network* usb

Ipumep 15.4. Karanor /etc/sysconfig

Kak BMAHO U3 IpHUMepa, B 3TOM KaTajiore coaepxXarcsi U KOH(bUrypaiu-
OHHble (daiabl, U AOMOJHUTEbHbIE CLEHAPUM, W BIOXEHHbIE MOAKATAJIOTU
U1 OTAEJIbHBIX BUAOB HACTPOEK.

3a ceTb HeIOCpeaCcTBEHHO OTBeyarT dail /etc/sysconfig/net-
work M COAEpXKHMMOE Moakaranora /etc/sysconfig/network-scripts:

[root@sakura rootl]# cat /etc/sysconfig/network
NETWORKING=yes

HOSTNAME=g8akura.nipponman.ru
DOMAINNAME=nipponman.ru

GATEWAY=192.168.102.1

IIpumep 15.5. HacTpoiika ceTH 1o yMoJ4yaHUIO
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daiin network okasajicsi OYeHb MPOCThIM: B HeM B popMare shell onpe-
LENAI0TCS OCHOBHBlE HACTPOMKH CETH: MMsl KOMIbIOTEPA U IIOMEHA, a TaKXe
MapilipyTM3aTop MO yMoJyaHuio. [1o-BHAMMOMY, 3TOT (aiin «BTAruBaeTcs»
KOMAaHIOi “ . ” U3 caMOro cLieHapus network:

[root@sakura root]l# 1ls -F /etc/sysconfig/network-scripts/

READMEG@ ifdown-ppp* ifup-ipvé* ifup-sl*

ifcfg-etho* ifdown-pre* ifup-ipx* net_cnx_pg*

ifcfg-lo* ifdown-sit* ifup-plip* net_prog.default*
ifdown@ ifdown-sl* ifup-plusb* net_resolv,default
ifdown-aliases* ifupe@ ifup-post* network-functions*
ifdown-iptun* ifup-aliases” ifup-ppp* network-functions-ipvér
ifdown-ipvé* ifup-ctc* ifup-routes*

ifdown-post* ifup~iptun* ifup-sit>*

IIpumep 15.6. Katanor network-scripts

Karanor network-scripts cooepXHUT MHOXECTBO CLIEHAapHUEB Ha Bce
cJiyyau ceTeBoi XH3HHU. B ¢aitie README ONUCaHO, 1151 4ero Kakoi cueHapHi
HYXEH M UTO O3HAYaloT 1015 B KaXAOM U3 HUX (4acToO 3TOT daiin XpaHUTCS B
/usr/share/doc/net-scripts, aHe B /etc):

[root@sakura root)# cat /etc/sysconfig/network-scripts/ifcfg-eth0
DEVICE=ethO

BOOTPROTO=static

IPADDR=192.168.102.125

NETMASK=255.255.255.0

NETWORK=192.168.102.0

BROADCAST=192.168.102,255

ONBOOT=yes

IIpumep 15.7. Hactpoiika nHTepdeiica no ymoJ4aHUIO

A BOT M HacTpOHKM MHTepdeiica et h0, koTopble Medoanw npuxoiu-
JIOCh TIPUMEHSATb BpYyuHyl0. TakuM 0Opa3oM, CTOMT TOJIBKO TNONATh KOMaHIy
service network stop, KaK Bce ceTeBble HHTepdeiich «nponanyt» (me-
aKTUBU3UDYIOTCH), a MMOCAE service network start — CHOBA MOSBATCA.

Kak npaBwio, noab30Barenio BooOilie He 00A3aTEbHO pelakKTUPOBaTh
3TH (paitnbi. C KaxXAbiM IUCTPUOYTUBOM MOCTaBsIeTCsl NTpOorpaMMa-KoHpUry-
paTop, KOTOpas MO3BOJISIET «HACTPOUTDb C€Th», HE BCIIOMUHAs, KaKHe JaHHbIe,
B KaKoM ¢opMaTe M Kylla UX HyXXHO 3anucbiBath. OObIYHO Takas NMporpaMMa
odopMIIsIETCS B CTUIE MACTEPA, «KYIEeCHHMKa», 3aJal0ilieT0 TOJAbKO BOMPOCHI 110
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CYLLECTBY, C €€ NMOMOUIbIO U dhopMHUpYlOTCs Gojiee UM MeHee MOAXOAsiLIUeE
KoH®HTypauHoHHbIE Gainbl. Pe3ynbraToB paboTel MacTepa B GOJBbILMHCTBE
cy4aeB OBIBAET AOCTATOYHO, a B TeX CJAyYasiX, KOraa MCKYCCTBEHHBIHA UHTE-
JEKT TacyeT, alMMHUCTPATOP MPUMEHSIET CBOM eCTeCTBEHHBIH HMHTEJUIEKT U
TeKCTOBBIM penakTop Vi. C Apyroi cTOpOHbI, U3MEHUTh HECKOJIBKO 3HaYeHH
B TpeX KOH(MHUTYypalLIMOHHBIX (aitax He TaK yX CJIOXHO. Korna HacTpoHUIMK
IEHCTBUTEIBHO HEOOXOMUM, TaK 3TO BO BPEMSI YyCMAHOGKU CUCTEMBI Ha KOM-
NILIOTEP MJIM HEMOCPENCTBEHHO TOCIe Hee. B 3TOT MOMEHT HacTpauBaTh IIPU-
XOIUTCS cpa3y BCe, Tak 4To Jiio0ass IKOHOMHUS BPEMEHH MPH 3TOM CYHIECTBEH~
Ha.

B HekoTOpbiX AUCTPpUOYTHMBAX MCMOJb3yeTcs1 cxeMa ifupdown, OCHO-
BaHHAas1 HA TEXHOJIOTUH «.d»:

debianlshogun$ ls -F /etc/network
if-down.d/ if-pre-up.d/ ifstate.hotplug interfaces
if-post-down.d/ ifstate if-up.d/s options

IIpnmep 15.8. Hactpolika ceTd ¢ npUMeHEHUEM CXEMBI «, A»

HacTtpoiika ceTeBbix MHTEPGENCOB U MapILPYTU3ATOPa MO YMOJYAHHUIO
XpaHUTCS B ONHOM caiise (cuuTaeTcs, YTO pelakKTUPOBATh eI'0 aBTOMAaTUUYECKH
— npocTo). ToHKast HacTpoiika ceTH — B daitne opt ions. Katanoru i f-pre-
up.d, if-up.d, if-down.dH if-post-down.d npeaHa3HauyeHHl Wis
C/lyX0, KOTOpBIE XOTAT MPOM3BOAUTHL KaKUe-TO JEHUCTBUS, COOTBETCTBEHHO,
nepen TeM, Kak ceTeBod HHTepdeiic OyaeT akTUBU3UPOBaH («IOAHAT»), TIOCTE
YCTIEIIHOK aKTUBU3allMM HHTepdeiica, nepel TEM Kak ceTeBoil uHTepdeiic Oy-
I€T AeaKTHBU3HUPOBaH («OMYyLUEH») H T1OCTIE 3TOTO.

ABTOMAaTHYECKAR HACTPOMKA

IMporpamMma-HacTpoOHLIMK peTYJIsIpHO MNMpeiarana Medonumwo «HaCTpoUTh
CeTh aBTOMaTHYeCKH». B pexxuMe aBTOMaTUUYECKO HAaCTPOMKHM NpakKTHYECKH He
3anpailliBaloTCs AaHHbIE Y MOJib30BaTeNsd. DTO 3HAUYMT, YTO AaHHbIE CUCTEMaA
10JIXHa OpaTh OTKYAA-TO ellie, BUAMMO, CO CMELHAILHOrO CepBepa B JIOKATBHOM
CeTH.

3anpailliBaTh CeTeBble HACTPOMKH C cepBepa BMECTO TOro, YTOOBI Xpa-
HHUTb UX Ha KaXIOM KOMIIbIOTepe, IOBOJBHO y100HO. B caMoM aee: oauH cep-
BEp, ONMH aIMUHHUCTPATOpP, oaMH daiiy ¢ obLIMMH HacTpoiikamu. bosee Toro,
MOXHO BOOOLIE HE XpPaHHUTh MEPCOHANBHEBIX HACTPOEK [UTSI KaXAOro KOMITbIO-
Tepa B CETH, a OTPaHUUYMTBLCH HACTpOKaMu epynnogsimu — nuilb 66 [P-anpe-
ca BHYTPHM Tpynnsl pasnddanucb. OQHUM M3 NepBbIX ObU1 pa3paboTaH MpoTo-
kon RARP (reverse ARP), koTopbiii, kak ciaeayeT U3 Ha3BaHHUsl, 3aHUMAaETCs

295



Kypc OnepaumoHHas cuctema Linux

npeobpa3oBaHveM, oopaTHbIM ARP: no uHTepdeiicHOMY alpecy KOMMbIOTEp
y3HaeT y cepBepa ceTeBoi anpec. B Ethernet-cetsix st aToro nocbinaercs mu-
pokoBewaTeabHbIiA Ethernet-gpeiim Tuna «RARP-3anpoc», KoTophiit 03Hava-
eT: «BoT Moit MAC-anpec. Kro-Hubynb, naiite MHe 1P!». Ha uto cneunansHas
nporpaMMa-cepBep naeT RARP-otBeT: «Bot Te6Ge 1P» — dpeiiMmom, cogepxa-
wmM IP-anpec, koTophiit cepBep Hallen B cBoeit Tabnuue. Ecay B ceTH HET HU
onHoro RARP-cepBepa MM HX B OTHOM M3 HUX He 3apErUCTPUPOBAH UHTEP-
¢elicHbIN anpec KOMMblOTepa-KAUEHTa, TOT ocTaHeTcs 6e3 1P. IMoxoxyto cxe-
My ucrnoab3yeT ¥ npotrokod BOOTP, npumeHsitoummiicst 11st cemesoit 3arpy3Ku
KoMnbioTepoB. [lpeanonaraercs, uro, nonyyuB 1P-aapec, kiveHT 3abepeT ¢
cepsepa (no nporokony TFTP, trivial FTP) Hekuii ¢aiin, 3arpy3suT ero B na-
MATb U nepenact ynpasieHue. [lostomy B BOOTP nepenaercs He Tonbko IP-
aapec KnveHTa, Ho U 1P-anpeca TFTP-cepsepa u Mapuipyru3aropa no yMos-
YaHUIO U UM# ¢aiina-3arpy3uuka.

B coBpeMeHHBIX ceTAX 4Yalle BCero Mcrnonabdyercs mpotokon DHCP
(Dynamic Host Configure Protocol, MpoToKon AMHAMUYECKOM HaCTPOMKHU ce-
TeBbIX a00OHEHTOB). OH UMEET OUEHb HIMPOKHUE BO3MOXHOCTH: C CEpBEpa MOX-
HO nmony4yuTth IP-ampec, ceTeBylo MacKy M HIMPOKOBEUIATEIbHBIN aapec, UMs
JOMEHA, alipeca MapilpyTU3aTOpa U CEPBEPOB IOMEHHbBIX MMEH, a TAKXKE BEJIM-
KO€ MHOXECTBO IpYrMX MNapaMeTpoB, BIUIOTb [0 HE MpedyCMOTPEHHBbIX B
DHCP siBHO, TakK 4TO MX THUM 3a1a€TCS OOBIYHBIM YMCJIOM, @ MHTEPNpeTalus
3HaYeHHU LICJIMKOM onpenenseTcs: KIMEHTOM. Ype3aHHy yactb DHCP noa-
JIEPXUBAIOT «yMHbIE» CETEBbIE YCTPOUCTBA (Te, YTO cHabXeHbl BOotROM, T. e.
I13¥Y ¢ 3arpysouHoit nporpammoit). Ho nonHocThio 06pabaThiBaTh BCe MO
DHCP ymeer cneunanbHbIil 1eMOH-KIMEHT. B Linux 3TOT AeMOH Ha3bIBaeTCs
dhcpcd (DHCP client daemon). B ero BeneHUM HaXomMTCS, KAK MUHUMYM,
HacTpoiika ceTeBOro WHTepdeiica, Mapuipyra IO YMOJYaHUIO U
resolv.conf.

Tak uto Bce, uro Medonuit nenan BpydyHyo UMM BITUCHIBAI B HACTPOEY -
HBIY aiia, MOXHO MOJYYUTD «3a NMPOCTO TaK», €ClNU B ceTH padoraer DHCP-
cepBep:

[root@sakura root]# ifconfig
lo Link encap:Local Loopback
inet addr:127.0.0.1 Mask:255.0.0.0

[root@sakura rootl# cat /etc/resolv.conf

[root@sakura root]# /sbin/dhcpcd -h sakura -N etho
dhcpcd.exe: interface eth0 has been configured with new
IP=192.168.102.124

[root@sakura root]# ps gax | grep "dhcpcd"

1011 ? s 0:00 /sbin/dhecped -h sakura -N eth0
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[root@sakura rootl# cat /etc/resolv.conf
nameserver 192.168.102.1
search nipponman.ru
[root@sakura root]# ifconfig
eth0 Link encap:Ethernet HWaddr 00:0C:29:56:C1:36
inet addr:192.168.102.124 Bcast:192.168.102.255 Mask:255.255.255.0

IIpumep 15.9. UcnonbizosaHue dhcpcd

IMporokon DHCP no3BonsieT nepenaBaTb cepBepy Hcerdemoe UMsi U anpec
KoMmbloTepa. BnpoueM, Bbinaua IP-anpeca npussizaHa, Kak npasuiio, K MAC-
anpecy. 3necb ecTb ocobast xutpoctb. DHCP MoxeT Hemnoxo pabortaTth, Koraa
IP-anpecoB He XxBaTaeT Ha BceX: KOMIbIOTEPOB ¢ pasHHIMM MAC-anpecaMu B
ceTH bonblie, yeM BoiaeneHHbIX [P, HO 3TH kOMIbIOTEPHI HUKOTIA HE BKJIIOYA-
10TCs1 Bce oiHOBpeMeHHo. KoMmnbiotep, onpeaensiemblit B DHCP mo MAC-an-
pecy, He «IIpUCcBaMBaeT» BbldaHHbBIM IP HaBceraa: aapec caaeTcsi B «apeHaoy»
(lease) Ha HekoTOopoe BpeMsi. EciiM 10 McTeuyeHUsl cpoKa apeHAbl ObIBILUIA Bla-
[eJiell He TMOATBEPAXN XeJlaHWe TMOJIb30BaThCsl aipecoM M Najblite (He rmocnai
nosropHblii DHCP-3anpoc), anpec cuuraercsi HesaHsaThiM. Ho korma xom-
MbIOTEP TIOAKJIIOYAETCS K CETH IMocje Aojaroro nepepoisa, cepsep DHCP cHa-
yaJjia IPOCMAaTPHUBAET «apeHAHYIO HCTOPHIO» Ha MpeaMeT Toro, Kakoi 1P atomy
aboHeHTY yxe BbigaBancs. Ecnu atoT [P He 3aHsT, TO OyneT BblIaH UMEHHO OH.
M TonbKo Korga K ceTH moIKJIIOUHUTCSl COBCEM HOBBLIM aDOHEHT (a Bce aapeca
yXKe KOraa-Huoylb KOMY-TO BblAABAJIUCh) cpeau HUX OyaeT BbiOpaH U OTHAH B
apeHay HOBHUYKY TOT, UTO JOJIbIlIe BCEX OCTABaJICA HEBOCTPEOOBAHHBIM.

HakoHell, 4YToObl H36aBUTLCS M OT 3TOH pyYyHO#H pabOThI, MOXHO TepeHa-
cTpouTh i fcfg-eth( Ha Ucnioab3oBauue DHCPD:

{root@sakura root}# cat /etc/sysconfig/network-scripts/ifcfg-etho
DEVICE=eth0

BOQOTPROTO=dhcp

NETMASK=255.255.255.0

ONBOOT=yes

ITpumep 15.10. HacTpoiika uHtepdpeiica va DHCP no ymomyaHH1O
Hacrtpoika coeaMHeHMA «TouKa—-TouKa»

Eciy KOMIbIOTEP CTOUT A0OMA, JATEKO He BCeraa ecTb BOSMOXHOCTb 101~
KJIIOYUTBCS K JTIOKATBHOM CETH, HEMoCpeaCTBEHHO rpaHuyaliiei ¢ Internet. s
nepefayy HeGoMbIIMX COOBIIeHUH yallle BCero UCTOo/b3yeTcsi BpeMeHHoe To-
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KJIIOYEeHHE MTOCPENCTBOM Tesle(OHHOM IMHUK. Ha 0b6eux cTopoHax IMHMH YCTa~
HaB/MBAETCS MOAEM — YCTPOMCTBO, npeodpasyioliiee oAUH popMaT CUTHana B
npyroi. Ha poccMHCKUX Tele(pOHHBIX JUHUSAX 0ObIYHO MCMOJIb3YIOTCS aHalo0-
TOBbI¢ MOeMbl, CTTIOCOOHbIE OOMEHMBATbCSl JaAHHBIMU 10 AOBOJIBHO HU3KOKa-~
YeCTBEHHBIM JIMHUSIM ¢ 00JIbLION A0JIei TOMEX U OTHOCUTEJIbBHO HEMCKaXeH-
HO# NMepeaayeit CUrHaa TOJbKO B IHANa3oHe CJBILIMMBIX 3BYKOBBIX 4acTOT. 3a
HM3KO€ KQueCTBO KaHasia MPUXOAUTCS pacIyiauyMBaThCst HU3KOM CKOPOCThIO Ie-
penayy JaHHBIX: HA TAKUX MOJEMAaxX OHa 10 CUX MOP He MpeBbILLAET (MOC/e OT-
6pacbiBaHMs cyXeOHOH HH(pOpMaLUU, OLIUOOK U MPOYETro) TPEX-YeThIpeX KU-
100aMTOB B CEKYHIY, a B A€ MCTBUTEJILHOCTHU ObIBAET pa3a B IBa MEHBILLIE.

CoenuHeHue mexcdy AByMs YCTPOMCTBaMH, BOOOLIE TOBOps, HE CETEBBI-
MM, a TOJIBKO CNIOCOOHBIMU NepenaBaTh NaHHbIE, ONMMCHIBAETCS HECKOIbKUMU
npoTtokonaMu. Camblii pacnpoctpaHeHHbI U3 HUX — PPP (Point-to-Point
Protocol, npoTOKoJ «TOYKa—TOYKa») — pellaeT 3anayl, BO3HUKAIOLLKe B CHITY
0COOEHHOCTEH COEAMHEHUH «TOYKA—TOYKa».

Bo-nepBbix, caMO y4yacTBYlOlllee B COEAUHEHUU YCTPOMCTBO MOYTH HU-
Koraa He ObIBaeT NMpeacTaBieHO B BUIE CETEBOro UHTEpdeEiica, MOTOMY YTO He
00J1a1aeT HyXXHbIMU [UTs1 OpTaHU3AIIMU CETH CBOMCTBAMU. DTO 3HAYMT, YTO Ka-
Kasi-TO 4acTb CUCTEMBbI (CKOpee BCEro, AeMOH) OyaeT pa3roBapMBaTh C YCTPOii-
CTBOM Ha MOHSITHOM €My $i3bIKe, a C MO0JIb30BaTeJIbCKUMM YTUIUTAaMH B3aUMO-
I€MCTBOBATh MOCPENCTBOM CMELIMAbHO OPraHU30BAHHOTO BUPTYaJbHOTO Ce-
TEBOTO MHTepdeiica.

Bo-BTOpBIX, HET HEOOXOAUMOCTH TIOIIEPXUBATb YaCTb WHMepgelicHo2o
MPOTOKOJIA: HAa Cpene NMepeaayu aHHbIX 1Ba abOHEHTA , HUKAKOM uaeHTU(hHUKA-
LMHU He TpebGyeTcsi, TOTOMY YTO KaXIblit MOXET OTJIMYMUTD cebs1 oT He-cebs. Tak,
BUPTyasIbHbII ceTeBOit MHTepdeic ppp(, COOTBETCTBYIOLIMIH YCTPOICTBY, 00-
MEHUBaIoLLEMYCst JaHHBIMM 1o nipotokosly PPP, e obnagaetr MAC-anpecoM.

B-TpeTbUX, OTTOTO, YTO COENMHEHUE HE MOCTOSSHHOE, a cpela 3a Bpems,
rnoka aboHeHThl He ObLIM CBSI3aHbl, MOTJIa U3BMEHUTHCS 10 HEY3HABAEMOCTH,
06€MM CTOPOHAaM MPUXOAUTCS MPH KAXIOM N03BOHE HAEHTU(HULIMPOBATh cebsl.
O6b1YHO MAEHTUHULMPYETCS TOJIBKO CTOPOHA, KOTOPOiA MPeAOCTaBIIsSIETCSt 10~
CTyn B C€Tb, HO NPOBEPATD, 4O HYXXHOTO JIU MECTa Mbl 1O3BOHWIKCH, TOXE He
MewuaeT. [lpy yCTaHOBIEHUM COEAMHEHUS] «TOYKA—TOYKa» MpOLEeaAypbl MAEH-
TUUKALMK IPOXOASAT 0CJIE TOTO, KaK MOSIBJSIETCS BO3BMOXHOCTb NepenaBaTh
IlaHHbIE, HO 00 BCSIKOW CETeBOM HACTPOiKU. Mano Toro, naHHbIe 10 HacTpoOii-
Ke CeTH (aHaJOrMyHble TeM, YTo ucnonb3yorcss B DHCP) Takxe nepeaarorcs
Ha 3TOM 3Tane B3auMoaeicTBus no npotokoay PPP.

B cuny TOro, 4to 103BOH HYXEH MO0JIb30BaTE/ISIM CAMOT0 pa3HOTO YPOBHS
3HaHU#, Wiss PPP HanmMcaHO MHOXECTBO NPOrpaMM-«3BOHWJIOK», HCTIOJIb3YIO~
LIMX rpadUYECKYIO MOACUCTEMY, CO 3ByKaMu U NIPOUYUMHU HE OTHOCSILUMMUCS K
neny ykpauweHussMHU. [lpuMep Takoit nporpaMMbl — Kppp, YTHIMTa MOJEMHO-
ro noctyna wis pabouero crona KDE. Bee, uto TpebyeTcsi OT nmosib30oBaTesis —
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3TO YKa3aThb MOAEM, CITUCOK TejedOHOB, O KOTOPOMY Hago 3BOHMTh M THI
nneHTMdHKaLMK. BripoueM, U 31eCh NONIbL30BaTe/Ib HE OCBOOOXIACTCA OT «TS-
XeJIOW» MBICIUTENbHON paboThl: HEKOTOpble MpoBaiaepbl (OpraHU3alUM,
TpeOCTaB/sAIoNIME BbIX0 B Internet) mocsjie 103BoHa TPeOYIOT UaeHTUDUKaE-
LIMIO He TI0 IPOTOKOJTy PPP, @ OTKPBITBIM TEKCTOM, Ha MaHep «login—password»
B Linux. UHoraa ato U ecTh caMblii HacTOsIIMI 10gin;: MONBL30BATENIO MPeno-
CTaBJIsIeTCs TePMUHAJIBHBIN AOCTYM, a najibllie MycKai AefaeT, YTO XOyeT B
3TOM c/iyuyae IPUXOAMUTCS ITUCATh cleHapHmii-maor (chat script) B ctune «/lox-
J1aTbCsl CTPOKH “login:” — BBECTU BxoaHOe MMs. JloXIOaTbCs CTPOKH
“Password: ” — BBECTH naposib. Joxnarscsi NoAcKa3kH KOMaHAHOIo UHTep-
MpeTaTopa — BBECTH “pppd” ¢ IapaMeTpaMH».

Yrto coBceM yxe MpOCTO Ui MOMb30BaTe/NsA, TaK 3TO YTUINTA wvdial,
onucaHHas B JJeKUIMH 12. OHa U MoJeM caMa omnpenenseT, U THIl LIeHTHDUKA-
MU, U pppd HAaCTpauBaeT U 3aMyckKaeT TOXe caMa. B NeHCTBUTENBHOCTH Xe
CEeTbIO 3aHMMAETCs JEMOH pppd, YbM KOH(PUTYypallMOHHbIE (Paiyibl HaxoasATCs
B Katajore /etc/ppp:

[root@sakura rootl# 1ls /etc/ppp

callback-client chap-secrets ip-up options.dialin peers
callback-server ip-down ip-up.d options.dialout
callback~users ip-down.d options pap-secrets

[root@sakura rootl# 1ls -1 /etc/ppp/*secrets
SIWe——mmaa 1 root rToot 78 Jun 23 1995 /etc/ppp/chap-secrets
~IWm—————— 1 root oot 77 Jun 23 1995 /etc/ppp/pap-secrets

IIpumep 15.11. Karanor ¢ HacTpoiikamu PPP

BoMBLIMHCTBO U3 3THX (haiiJIOB IO YMOIYaHUIO He UcTionb3yeTes. Creny-
€T IOMHMTB, YTO MAEHTU(PHUKALIMOHHAsA HHdopMalius, ucrionbsdyeMas B PPP (B
3aBUCUMOCTH OT OCODEHHOCTEH COeAMHEHUs U TIPUCTPACTUI TTpoBaiiiepa Mo-
TYT IPUMEHSThCA NPOTOKOAb naeHTUOuKauuu PAP uan CHAP), xpaHutcs B
¢aitnax pap-secrets M chap-secrets B TEKCTOBOM BUae. XpaHHUTb He Nna-
poJib, a KJIOY, KaK 3TO CAeaHO B /etc/shadow, HeMb3sl, TaK YTO OCTaeTCs
1160 HalleaTbCcsl HAa MpaBa AOCTyNa K 3TMM daitaM, nubo 3anyckath pppd
BPYUYHYIO (WIM € TIOMOHIBIO TeX Xe wvdial U Kppp) U KaXIbIH pa3 3TOT na-
pOJib BBOIMUTb.

YcranoBuTe PPP-coeamHeHMe MOXHO MOBEPX .2/060i cpenbl Nepenayu
IJaHHBIX, B TOM YHUCJIE U MOBepX JIOKAJbHOM ceTH. B aToM ciyyae pppd obMe-
HUBAeTCs JaHHBIMU ([1IOCPEACTBOM TMCEBAOTEPMMHANIBHOM Naphl pty - tty
WIM ptmx - pts/, ONUCAaHHOH B JieKUUH 11) ¢ 1eMOHOM pppoe, KOTOPbIi
UrpaceT posb «MoaeMa». IIpu 3ToM nepeaaBaeMbie JaHHBIE MOXHO CXUMAaTb
Unu wu¢poBaTh, a IJaBHOE, CBA3b «TOYKA—TOYKa» YCTAHAB/IUBAETCS C KOH-
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KPETHBIM IMOJ1b30BaTe/lEM, KOTOPbII BBEJT ONHOMY €My U3BECTHBIH MapoJib, Mo~
3TOMY 4YacTo BbIXod B Internet, TpeOyloWMi cmpozoeo yueta Tpaduka, ocylie-
CTBJISIETCSA UMEHHO € MOMOLUBIO Mapbl pppd/pppoe. HakoHel, B ceT MOXeT
ObITh HACTOSILLIMHA MoaeM, NMpeoOpa3ylolivii 3TH JdaHHbIE B opMaTt, MpUroa-
HbIH TSI TIepenaydu 1o yugpoesim TenedoHHbM uHuAM (DSL). Kcratu cka-
3aTh, TAKOH MOIEM JIETKO COOMpaeTcs U3 MaJIEHbKOTO KOMITbIOTEpa ¢ HU3KUM
3HeprormnorpedseHneM, sapa Linux U 10paGOTaHHOIO CTAPTOBOI0 BUPTYAJLHO-
ro mMcka. Hexotopbie coBpeMeHHble DSL-MomeMbl ycTpoeHB UMEHHO Tak,
MpHYEM SIpo U initrd 3anuceiBaloTcs B NepenporpaMmupyemoe I3Y.

MexceTeBOMh aKpaH

B Linux cyuiecTByeT MOLLHBII MEXaHHU3M aHaM3a CETeBbIX U TPAHCIIOPT-
HbIX NAKEeTOB, MO3BOJNSIOLUMIA U30aBISITHCS OT HEXeJIaTeIbHON CeTeBOM aKTUB-~
HOCTH, MAaHUNYJIMPOBaThb MOTOKAMM JaHHBIX M AaXe NMpeoOpa3oBbIBaTh CIy-
XeOHYI0 HHMopMaLUIO B HUX. OGBIYHO TAKKE CPEICTBA HOCSIT Ha3BaHUe «fire-
wall» («fire wall» — npoTMBOMNOXapHasi CTeHa, GpaHaAMay3p), OOLIIeTTPUHATBINA
PYCCKMI TEPMHMH — MeKceTeBOl 3KpaH. B 6oJiee cTapbiX BEPCUSIX MEXCETEBOTO
3KpaHa Linux ucmosib30Bajicsi BApDUAHT MEXKCETEBOTO 3KpaHa ipchains, KO-
TOPBIA BMOCJEACTBUY OB 3aMEHEH Ha OoJiee MOUIHBIN, iptables.

Cytb iptables B caeaywoueM. O6paboTKa ceTeBOro rnakera CUCTeMoit
MpecTaBisieTcsl Kak ero koHBeiepHasi 00pa6GoTka. I[TakeT Hy>XKHO TIOJyYUTh U3
CeTeBOro HHTepdeiica UM OT CHCTEMHOTO TIpoliecca, 3aT€M CJIeayeT BhISICHUTh
MpeanojaraéMblid MapLIpyT 3TOTO MaKeTa, MOCJE YEro OTOCIaTh ero uepe3 ce-
TeBOW MHTepdeiic TGO oTaaTk KakoMy-HUOYIb TIpoOLIeCCY, €CIU MaKeT Ipel-
HasHayaJicsi HalleMy koMmnbiotepy. Hanuno Tpu koHBeliepa o0paboTKu nake-
TOB: «[TONIYYUTh — MAPLIPYTU3UPOBATh — OTOCJIaTh» (IEHCTBAE MapLLIPYTHU3aTO-
pa), «MOJy4UTh — MapLUPyTU3UPOBaTb — OTHATb» (IEHCTBHE MPHU MOJyYEHUN
rakeTa MpoOLIECCOM) U «B3sITb — MaplIPYTU3UPOBaTh — OTOCJIATh» (IeiCTBUE
MPU OTCBUIKE MAaKeTa MPOLECCOM).

Mexny KaXXabIMU U3 3TUX T€MCTBUI CUCTEMbI TOMELIAETCSI MOMYJIb MEX-
CETEBOTO 3KpaHa, UMEHYeMbI Henoukoii. Llernouka oOpabaTeiBaeT MakeT, Uc-
crlemysl, U3BMEHsISsl U 1aXe, BO3MOXHO, YHUUTOXast ero. Eciu maker yuenen, oHa
nepeaeT ero Jajblie o KoHBerepy. B aToii cTpoifHO#H cxeMe ecThb 1Ba UCKITIO-
4yeHUs. Bo-niepBhIX, sinpo Linux naet noctyn K ucxodauiemy nakeTy TOJbKO Mo~
cie TMPUHSITUSA pELIEHUs] O €ro MaplUpPyTU3allMM, MO3TOMY CBsi3Ka «B3SITh —
MaplIpYTU3UPOBaTh» OCTAETCSl HeoOpabOTaHHOM, a LienoyKa, o6pabaThiBalo-
uiasi UCXosiLMe MaKeThl (OHa Ha3biBaeTCsi OUTPUT) BCTaBIISIETCs TOCJIe Map-
wpyTU3auuu. Bo-BTOpBIX, OTpaHUYEHUS Ha «4yXKUe» MaKeThl, UICXOISIIIUE HE
OT HAC Y He [U1S1 HaC MpeAHa3HayeHHbIe, CYIIECTBEHHO OTJIMYAIOTCS OT OrpaHM-
YeHUH Ha MaKeThl «CBOW», [IO3TOMY MOCJIE MapIIPYTH3allMU TPAH3UTHBIE MaKe-
Thl 0OpabaThIBalOTCs €11Ie OJHOM LETOYKON (OHa Ha3biBaeTcsi FORWARD). Lle-
MoYKa, 0OCTYKUBAIOIIIAs CBS3KY «IOJYYUTh — MaplpYyTU3UPOBaTh», Ha3blBa-
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eTcsl PREROUTING, 1eno4ka, OOCIyXUBaloWlash CBA3KY «MapIllpyTU3HPOBATh
— OTHaTh» — INPUT, a LIeNOYKa, CTOAUIAasA HENMOCPEACTBEHHO NEpen OTCHUIKOMN
naketra —- POPSTROUTING:

B BapuaHTe ipchains Kaxzaas LieNoyka NpencTapisiia coboit Tabauiy
npasui. B nipaBuie 3amaloTcsl CBOMCTBA MakeTa U AEHCTBHUE, KOTOPOE HYXHO
BBITIONHATh CO BCEMU IMAakKeTaMM, OONafalolIMMKM YKa3aHHBIMU CBOHCTBaMH.
Korna naker nonagaeT B TabAULy, K HEMY HAUMHAIOT MOCIECNOBATEIbHO MPU-~-

......... Jp{ PREROUTING MN
JomapuwpyTtHas
obpaboTka

¥

MapwpyTu3auusa

INPUT MF

O6paboTka
BXOAAWMX NAKETOB

FORWARD MF
ObpaboTka

TPAH3UTHBIX NAKeToB

Mpouecc

i

Npouecc

MapuwpyTtulaums

OUTPUT MNF
O6paboTia

NCXoAALLMX NakeToB

POSTROUTING MN
MNocnemapwpyTtHas
obpaboTka

CeTb V

Puc. 15.1. O6paboTtka IMakeToB LEMOYKaMHU iptables
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MEHSTbCSl MpaBuna. EciM nmakeT He UMeET CBOMCTB, TpeOyeMbIX MEPBLIM Tpa-
BHJIOM, K HEMY MPHMEHSIETCS BTOPOE, €C/IM BTOPOE TaKXe He MOIXOIUT — Tpe-
Th€, U TaK BIUIOThb IO MOCJIEIHErO, PaBUIa MO YMOJIYaHHIO, KOTOPOe MpUMe-~
HsieTCs K roOoMy nakeTy. Eciau cBoOWCTBa nmakera yIOBIETBOPSIIOT MPaBUJTY,
HaJl HUM coBepliiaeTcs aeicTBue. JlericTBMe DROP YHUUTOXAET MaKeT, a IeHCT-
BHe ACCEPT HeMEJIEHHO BBINYCKAET €ro U3 TabnuLIbl, MOC/E YEero nakeT ABU-~
XeTcs Janblile Nno KoHBehepy. HekoTopble neiicTBUsl, HanpuMep LOG, HUKAK
He BIMSIIOT Ha cyab0y nakeTa, Mocje UX BBIMOJHEHHWS] OH OCTaeTCsl B TaOnuLe:
K HeMY NPHUMEHsIETCS Clleayloliee MPaBuio, U T. 1. 10 ACCEPT Wi DROP.

W3 cka3aHHOro BBILLE CNENYET, YTO NeHCTBUSI ACCEPT MU DROP B K&XIOii
TabMlie MOTYT MPUMEHSITLCS K MAKETY JIMIIb ONHOKPATHO. Lnsi Gosibllied ruo-
KOCTH LIETIOYKH iptables COCTOAT U3 Heckoabkux (IByX-Tpex) Tabnuu. Beixons
«XKWBBbIM» U3 OMHOH TabGNULIBI, MAKET NONANaeT B CASAYIOILYIO, a YXK MOCHEIHSIS
nepeaeT ero, €CNM 3aBeplliaeTcs JeicTBHeM ACCEPT, Ha KOHBeHep. XoTs Tad-
JINLB PYHKLIIMOHATBHO OTMHAKOBBI, MPUHSATO UCTIONB30BATh UX N0 pa3HOMY Ha-
3HayeHHo. Tabnuiy mangle UCMONB3YIOT IS BHECEHUS UCITPABICHHUI B Cly-
XeOHy10 HH(popMaLIHIo NakKeTa, Tabnuuy £ilter — Ajsl onpeaesieHUs TOro, He
CTOMT JIY NMAKeT YHUYTOXHTD, a TAONHULY nat — IWist MOAMEHBI CETEBBIX aAPECOB.
B npuBeneHHOI BhllIe TUarpaMMme OyKBaMH M, N U F 0OTMeUYeHO, KaKHe UMEHHO
TaOJIULIBI €CTh B LIENOYKAX ¥ B KAKOM TNMOPSAKE UX MPOXOIUT MAaKeT.

Jns npocMoTpa mpaBusl BO BceX TabauMuLax Bcex Lienoyek iptables
MOXHO BOCIO/Ib30BaThCs KOMaHIOH iptables-save:

[root@sakura rootl# iptablea-save

# Generated by iptables-save v1.2,11 on Fri Dec 24 21:06:12 2004
*nat

: PREROUTING ACCEPT [1:261)

:POSTROUTING ACCEPT [3:220]

:OUTPUT ACCEPT (3:220)

COMMIT

# Completed on Fri Dec 24 21:06:12 2004

# Generated by iptables-save v1.2.11 on Fri Dec 24 21:06:12 2004
*filter

:INPUT ACCEPT ([7:1077)

:FORWARD ACCEPT [0:0]

:OUTPUT ACCEPT [5:355]

COMMIT

# Completed on Fri Dec 24 21:06:12 2004

# Generated by iptables-save v1.2.11 on Fri Dec 24 21:06:12 2004
*mangle

: PREROUTING ACCEPT [7:1077]

:INPUT ACCEPT [7:1077]
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s FORWARD ACCEPT [0:0]

:OUTPUT ACCEPT [5:355)

:POSTROUTING ACCEPT [5:355)

COMMIT

# Completed on Fri Dec 24 21:06:12 2004

I1pumep 15.12. TTycThle LenoYkH iptables

KoManna rpynnupyet oiHHaKoBble TabaHLbl KaX1oi Uenoyku. B nycroi
TaGIMLIE TIPUCYTCTBYET TOJBKO MPaBUJIO MO YMoayaHHIo (policy), B 3TOM pH-
Mepe BCe YMOJTYaHUs paBHbl ACCEPT (IIpONycKaTh MakeT).

Dunvrpauns

Medonuii 03aboTuiics cynbboil U306peTeHHOro UM «KaJleHIapHOTO cep-
Bepar», MOKa3aHHOTrO B NIpUMEpe Ha Npolivioi JeKuuK. Kaxk yxe O6b110 3aMeye-
HO, OH 3aMyCTHJI 3TOT cepBUC Ha nopTy 26000, HcTionb3yeMOM NMONMYISipHOIA ce-
TEBON KOMIIBIOTEPHOI UTPOM, YTO MOXET noMeniatb Urpokam. Ioatomy Me-
donuit pemnn 3anpeTuTh obpaieHue K 26000-My nopTy OTOBCIONY, KpOME ca-
MOH MalllMHBI, TO €CTh CO BCeX MHTepdeicoB, kpoMe 1o. C 3ToH 3anmayei
CripaBJiisiiack HacTpoMka only_from = 127.0.0.1 MeTaaeMoHa, HO ee
MPHUILLIOCH BLIKJIIOUUTh, TaK KAK OHa aBTOMaTHYECKHU 3anpeliaia 10CTyn U3 ce-
TH KO BCEM CEPBUCAM KOMIIbIOTEpA:

[root@sakura root]# iptables --append INPUT --in-interface lo --protocol
tcp --destination-port quake --jump ACCEPT

[root@sakura root]# iptables --append INPUT --protocol tcp
--destination-port quake --jump REJECT

[root@sakura rootl# iptables-save

*filter

:INPUT ACCEPT [1030:72984]

:FORWARD ACCEPT [0:0]

:OUTPUT ACCEPT [730:69581]

-A INPUT -i lo -p tcp -m tcp --dport 26000 -j ACCEPT

-A INPUT -p tcp -m tcp --dport 26000 ~j RBJECT --reject-with
icmp-port-unreachable

COMMIT

[root@aakura root)# service iptables save

saving current rules to /etc/syeconfig/iptables: [ DONE ]

Ilpumep 15.13. @unwrpauns TCP-3anpocoB U3 ceTH
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KoMaHab! iptables Noay4yaloTcs AOBOJBHO JUIMHHBIMU: HYXHO aKKy-
paTHO OlMcaTh cBOHCTBa Kaxiaoro dunsrpyeMoro nakera. B npumepe Medo-
aul nobaBui nBa mpaBuia B Tabauuy filter wenodykud INPUT (tabiuia
filter BbIOMpPAETCS 110 YMOJYAHUIO, €CIIM HE yKa3aH KIloY “ -t mabauya”).
IepBoe npasuiio paspeluaeT MpuHUMaTh TCP-nakerTsl, agpecyeMble Ha MOPT
26000, ec1M OHM TIpULIK U3 UHTepdeiica 1o. [IpoBepka TakMx NMaKeTOB He
IOWIET A0 BTOPOTrOo MpaBuia; Mo AeHCTBHIO ACCEPT OHM HEMEIUIEHHO OTIIpa-
BATCS AOJbllIe 10 KOHBeHepY. Bropoe npaBuiio He MPOCTO YHUUYTOXAET TMAKET,
npuiuealnid Ha 26000 MopT, HO W, KaK NMpeANUChIBaeT AeicTBUe REJECT, Mo-
ceL1aeT ornpaButeio ICMP-nakeT, coob1aoIUR 0 TOM, YTO TaKHE 3aNPOChI
He 00CTYXKUBalOTCs (IIPU OObIYHOM A€HCTBUU DROP KJIIMEHT HEKOTOPOE BpEMS
IoXuaaeTcsa noaTBepxaeHus). U3 nprMepa BUAHO, YTO MOJHOCIOBHBIE KTIO-
Yy iptables MOXHO 3aMeHATb OAHOOYKBEHHBIMU. KpoMe Toro, mpumep no-
Ka3bIBAET, YTO CTAPTOBBIM clieHapUil iptables (B 3TOM nHCTpUOYTHBE) 0Opa-
GaTbiBaeT rnapaMeTp save, KOTOPbIA OE/aeT M3MEHEHHUSsI, BHECEHHBIE BpYy4-
HYI0, MOCTOSSHHBIMU (service iptables start, BHIMOJHSAEMbIN MpH 3a-
Ipy3Ke CUCTEMBI, UCTTOJIB3YET /etc/sysconfig/iptables).

MNonmena agpecos

Eciu B HEKOTOPOH CeTH UCIOJIb3YIOTCS afpeca U3 ONMMUCAaHHOIO cTaHaap-
ToM RFCI1918 BHyTpeHHero aMamnasoHa (Hanpumep, M3 cety 10.0.0.0/8),
To 0€3 NOMNOJHUTENLHBIX AIeHCTBUA aOOHEHTBI 3TOH CeTH AocTyna K Internet
UMeTh He Oyayr. IlakeTbl ¢ TaKMMM aJpecaMy 3allpellleHO nepeaaBaTh B
Internet, a gaxxe ec/iM OHHU Tyda NMpocoYyarcs Yepes MapllpyTU3aTop, COedUHS -
IOLHMA «BHYTPEHHIOIO» U «BHELLHIOKW» CETH, CIACAYIOLUUNA Xe MapllpyTHU3aTop
OTKa)xeTcs UX nepechinath. IlpocTas, Kazanoch 6bl, MbIC/Ib HAYYUTh MeXceTe-
BOI1 5KpaH, YCTAHOBJICHHBIH Ha MapllpyTU3aTope, noaMeHaTh [P-anpeca B na-
KeTax, NMPUXOASIIMX U3 BHYTPEHHEN CeTH, CBOUM gHewnum IP-ampecoM, Ha-
TAJIKMBAETCS HA CEPbE3HOE NPENSITCTBUE.

HonyctuM, aboHeHTh ¢ anpecoM 10.0.0.3u 10.0.0.7 ycTaHaBIUBa-
10T TCP-coennHeHHe ¢ anpecoM B Internet (ckaxeM, 209.173.53.26). Crie-
1HaJbHO OOYYeHHBIH MaplupyTU3aTop noaMeHsaer 10.0.0.3 4 10.0.0.7 Ha
azpec CBOEro ceTeBOro UHTepdeica, MNOAKIIOYEHHOTO K BHEILLIHEN CETH (AOTy-
CTUM, 194.87.0.50). [lakeTsl yXxoaaT aapecary, Kak ecjiu 6bl M TOT, U ApYroi
ObLIY OTIpaB/eHbl CAMUM MapLIpyTH3aTOpOM. 209.173 .53 .26 OoTBeYaeT Ha
NBa 3armpoca JByMs NakeTaMM, ob6a — Ha aapec 194.87.0.50. Uto nenarb
nanpiue? Kak oTIHYUTh NakeT, NMpedHa3Ha4eHHBIR Wi 10.0.0. 3 OT TaKoro
Xemwisg10.0.0.7?

Ha nomous npuxoaut 3HaHue TCP. Kak u3sectHo, TCP-coeauHeHue
HAeHTHGULHUPYETCS 1IECThIO MapaMeTpaMu: IP-aapecamMu oTIpaBUTE ST U TIO-
Jiyyatesisi, opTaMy Ha OTIIpaBUTENIE U TTOJyYaTesie U HOMepaMH NoC/ieA0BaTeNb-
HoctH (SEQN) Bxoasuiero ¥ McxoAsilero NMoToKa AJaHHbIX. B Halueil cxeme
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MeXCeTeBOM 3KpaH obsizaTtensHO 3aMeHsieT |P-anpeca onHUM, MO3TOMY Yy ABYX
NPHHATBIX TAKETOB OHU COBMANAIOT. A BOT C YEThIPbMSI OCTABLIMMKCS TMapaMe-
TpaMH OH BOJIEH MOCTYNATh, KaK 3a01aropaccyamTcs: B Il0OOM ciyyae Kaxao-
MY U3 CEaHCOB NOJIXKHbI COOTBETCTBOBATH pasrHsie SEQN U pa3srbie HoMepa HCXo-
Jaiuux noproB. OcTanoch TONBKO AEpXaTh B MaMATH TaONMIly COOTBETCTBHS
TCP-coeanHeHu#t U3 BHyTpeHHel ceTH TCP-coeaMHEeHHSIM BO BHELLIHIOKO CETb.

DTOT MeXxaHHW3M HOCHUT Ha3BaHUE «Ipeodpa3oBaHME CETEBBLIX alPecoB»
(Network Adress Translation, NAT). CnenyeT NOMHUTb, YTO 4Ye€M OONbLIE
TPAHCIOPTHBIX COECIWHEHUI OTCJIEeXMBAETCS MEXCETEBBIM 3KPaHOM, TeM
Gosnbllle TpebyeTCs onepaTUBHOM MaMATH sapy Linux U TeM MemieHHee pabo-
TaeT TMpolelypa COMOCTAaBJAEHHUS MPOXOASAIUX MaKeTOB Tabiuie. Bripouem,
MOLLHOCTb COBPEMEHHBIX KOMITBIOTEPOB MO3BOJIET 6€3 KaKUX-THUOO 3aTpyil-
HEHMWI 00CIYXHBaTh NpeoOpa3oBaHUE aNpecoB It CETH C MPOMYCKHOM cro-
cobHocThio 100M6UT/C U Aaxe Bbllle. B iptables ecTb crieMalbHBIA MO-
aynb 11 NAT v cooTBeTCTBYIOIIME A€HCTBHS B NpaBuJie. Takue npaBuiia NMpu-
HSITO MOMELLATh B TaOJMLIBI TUIA nat:

[root@fuji root]l# route -n

Kernel IP routing table

Destination Gateway Genmask Flags Metric Ref Use Iface
83.237.29.1 0.0.0.0 255.255.255.255 UH 0 0 0 ppp0
192.168.102.0 0.0.0.0 255.255.255.0 U 0 0 0 ethl
10.13.0.0 0.0.0.0 255.255.0.0 U 0 0 0 etho0
127.0.0.0 0.0.0.0 255.0.0.0 U 0 0 0 1o

0.0.0.0 83.237.29.1 0.0.0.0 UG 0 0 0 o o3 o10]

[root@fuji rootl# iptables-save

# Generated by iptables-save v1.2.11 on Sat Dec 25 14:02:44 2004
*nat

:PREROUTING ACCEPT [216:12356]

s POSTROUTING ACCEPT [242:27148]

sOUTPUT ACCEPT [1428:91596]

-A POSTROUTING -0 ppp+ -3j MASQUERADE

COMMIT

ITpnumep 15.14. Mcnonbs3osaHue npocreiiliiero npeobpa3oBaHus anpecoB

Ha ToM caMoM MapuipyTH3arope, rie, rno cjiosaM IypeBuya, «Bcero oiuH
HACTOSILIWiA aapec, Aa U TOT — PPP», kak pa3 u HacTpoeHO npeobpa3oBaHue
anpecos. JlefaeTcst 3To BCETO OJHUM MPaBUIOM, 100aBJAeHHBIM B TabJIULLY nat
LUEeNnoYkH POSTROUTING. HdeicTBMe MASQUERADE OTJIMYAETCS OT AEUCTBUS
SNAT (Source NAT) TOJbKO TeM, UTO MOXET ObITb MCMOJAb30BAHO HA UHTEP-
deiicax ¢ uzmensemuim 1P-anpecoM, TakMx Kak ppp WIM HacTpaWBaeMbli Mo
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DHCP eth. Ecau B npouecce pabotsl 1P-anpec MHTepgeiica nomMeHsieTcs,
NpaBUio SNAT NPOIOJIKHUT MEHSITh aApeca Ha CTapblii, 3alaHHbI BO BpeMs
HacTpo#iku iptables. 3aTo MASQUERADE BbIHYXIEHO CIpallWBaTh Y CUCTE-
MBI [P-anpec ykazaHHoOro uHTepdeiica wis kaxcdoeo peodpa3yeMoro rnakera,
YTO MOXET ObITb HEYAOOHO Ha OYEHb MEMJIEHHBIX UM OYE€Hb 3arpyXeHHbIX
pa3HOOOpa3HBIMU CTYXK6aMH KOMIIbIOTEPAX.

INpeo6pasoBaHue aapecoB padoTaeT He TOJbKo wisi TCP-coeanHeHHi,
HO W i1 MHOTUX IPYTUX NMPOTOKOJIOB, II€ BO3MOXHO OTC/JIEAUTb TGO HacTo-
SIIEro aJpecaTa Ha BHYTpEHHeH ceTH, TMO0 MAEHTHUdMKATOp ceaHca CBA3M,
HanpuMep, ICMP-naket KOMaHabl ping COAEPXUT YHUKATbHBIN HICHTHDU-
KaTop, KOTOPBIA HCMOJIb3YeTCS B omgeme Ha HEro, MO3TOMY HE COCTaBJSIET
Tpylda OTCIeAUTb, Ha Yeit UMeHHO ping npuiuen ICMP-oreeT. Tabauua otcre-
JKMBaeMbIX COeIUHEeHHIl oTpaxaeTcsl B (haiiie net/ip_conntrack BUpPTY-
ambHOM (pai/IOBOM CUCTEMBI /Proc:

[root@fuji root]# cat /proc/met/ip_conntrack

icmp 1 30 8rc=192.168.102.125 d8t=209.173.53.26 type=8 code=0
id=50179 [UNREPLIED] 8rc=209.173.53.26 dst=83.237.29.65 type=0 code=0
id=50179 use=l

tcp 6 431981 ESTABLISHED 8rc=192.168.102.125 dst=194.87.0.50
sport=1027 dport=80 src=194.87.0.50 dst=83.237.,29.65 sport=80 dport=1027

[ASSURED] use=1
IIpumep 15.15. pocMoTp TaGiMUBI NOIMEHSIEMBIX AAPECOB

Tak U ecTb: Bo-TepBbIX, Medoauit (ckopee BCero) 4to-To paccMaTpUBaeT
Ha calite www.ru (OH Xe 194 .87.0.50), a BO-BTOPhIX, OH 3a4€M-TO 3aIyCTUJ
ping www.us: KOMaHIa cat INoJaHa Kak pa3 Mexny ICMP-3anpocom no an-
pecy 209.173.53.26 U OTBETOM Ha Hero. Jlepast yacTb TaOJMLIBI OMUCHIBAET
coeAMHeHWe OO MOIMEHbI aapecoB, a Nnpapasd — Mocie. TOYHO TaK e MOXHO
«1oBUTb» 1 UDP-3anpochl K c1yx06e JOMEHHBIX UMEH, H MHOTO€ IpYroe.

KoneuHo, ¢unsTpaumeit u MackapanoM GyHKIMU iptables He Ucdep-
nbIBalOTCA. MOXHO, HaNpUMeEp, 3al1aTh cramuyeckyio TabJIuILy TIOAMEHbI alpe-
COB, TOra MOSIBUTCS BO3MOXHOCTb hpunumams U3 Internet coeaMHeHUs, Nped-
Ha3HAYEHHBIE I BHYTPEHHUX cepBepoB. TOro xe MOXHO J0OUTbLCS, UCMOJb-
3ysl NOIMEHY aapeca TONMbKO LI COEAMHEHUI MO ONpeae/IEHHBIM OpTaM U T. I.

CeTteBbie cnyXobl

DTa yacTb JEKIIMHU — 0630pHasi, MOCKOJbKY TOJKOBOE U MOC/IeI0BATE b~
HOe 0OBbICHEHHE YCTPOMCTBA MHOTOUHCIIEHHBIX CeTeBbIX CyX6 Linux Tpeby-
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€T, C ONHOI CTOPOHBI, OTAEABHOIO Kypca JeKLUUi, a ¢ APYrod CTOPOHBI — XO-
polleid TEOPETHYECKO M MpPaKTHUECKOU NMOArOTOBKM ciyluareis. Tak uto
MPUAETCS OTPAHUYMUTHCS MOBEPXHOCTHBIM OMUCaHUEM Hauboliee BOCTpPedO-
BaHHBIX A1 IUYHOTO MJIM JOMALIHEro NoJjib30BaHUs cepBucoB. CTOUT 3apa-
Hee OTMETUTD, YTO ONUCHIBAEMBIE 3a1aUM, KaK NPaBU/IO, MOTYT PeLIAThCS He-
CKOAbKUMUY TIYTSIMA C TTIOMOLIBIO PA3JIMYHBIX AEMOHOB WJIH YTHJIUT, NO~pa3Ho-
MY BBIMOJHAIOWIMX OOHY M Ty Xe paboTry. ¥ aaMUHUcTpaTtopa Linux Bceraa
ecTb cBOOOMIa BriOOpa!

HTTP

Medonuii, KOHeYHO, 3HaeT, YTo Internet Kak riao0aibHast CETh KOMNbIO-
mepog CIYXUT XpaHWIMLIEM TJI0OANbHONU CeTH JoKkyMenmo6 ToA OOILUM Ha-
3BaHue WWW (World Wide Web, «BcemupHas [laytuHa»). CBsizb MeXxny 10-
kyMeHTamHu B [layTuHe obecneunBaeTcs 3a cueT 0coH6Oro — runepTeKCTOBOrO
— (hopMmaTa 3TUX JOKYMEHTOB. BONBIIMHCTBO M3 HUX HANUCAHBI Ha CTELIU-
anbHOM s3bIKe THNepTeKcToBO# pa3MeTkd, HTML (HyperText Markup
Language) 1M ero aManekTax U pacuiMpeHUsix. [MnmepTeKCT MOXeT conep-
XaTb CCBUIKM Ha JiloOble Apyrue NoKyMeHThl B [layTuHe. ®opMar Takoii
ccuinku onucbiBaetcs ctaHaaptoM URL (Universal Resource Locator, Bceo6-
UM yKa3aTeab pecypcoB). BcemupHocTs ceTu HTML-n0KyMeHTOB 06paso-
Bajach 3a cueT ynoOcTBa IOCTYNa K HHUM: OTPOMHOE 4YHMCJ0 abOHEHTOB
Internet NpeaoCTaBASIOT BO3MOXHOCTb MPOCMOTPA ITUX JOKYMEHTOB 10 clie-
uransHoMy npotokony HTTP (HyperText Transfer Protocol), u eme 60nb-
uee 4yucio (hakTUUECKH, KaXIbld KOMMBIOTEP) 3amycKaloT KJIUEHTCKUE
NIpOTpaMMbl-HABUTATOPBI (UJIU «OpOY3€PhI», OT aHTIJI. «browse», «[TpocMaTpH -
BaTb»), MO3BOJISIIOIIMUE JIETKO «[IEPEXOAUTH M0 CCBUIKE», T. €. HAYUHAThb Tpo-
CMOTp IOKYMEHTA, Ha KOTOPbIil B BbIOpAHHOM MeCTe CChUlasicsi UCXOAHBIA.
CaMy AOKYMEHTBI MPU 3TOM MPHHATO Ha3biBaTb WWW-cTpaHULIaMU, WIH
MPOCTO CTpaHHUIIaMH.

Apache — HTTP-cepBep, obnanaloLmii caMbiM GOJbLLUM HabOPOM BO3-
MOXHOCTEH. YUMTBIBass OPraHM30BaHHBIE B HEM MEXaHMW3M MOAKJIIYAaEMbIX
MonyJeii (plug-ins), co3gaBaTh KOTOPEIE MOXET JII0OOI rpaMOTHBIN Nporpam-
MMUCT, ONMcaTb YyMeHUs Apache NMoOJHOCTbIO, BUIUMO, HEBO3IMOXHO. Jloky-
MEHTallYsl 110 OAHUM TOJNBKO CTAHAAPTHBIM €T0 BO3MOXHOCTSIM 3aHUMaeT 60-
see 50 Teicsiu cTpokK. KoHburypaunoHHble aiinibl Apache XpaHsSTCsS B
/etc/httpd/cont (MM, B 3aBUCUMOCTHM OT JIMCTpUOYTHUBA,
/etc/apache). [MaBHBIH KOHOUTYpALIMOHHBIH daitn — httpd. conf. 3TOT
a1 HemIoOXO CaMONOKYMEHTHPOBAH: BMECT€ C KOMMEHTAPUSIMHU B HEM
HoJIbLlIE THICAYU CTPOK, YTO MO3BOJISIET HE U3yyaTh PYKOBOACTBO, €CJIU aAMU-
HUCTpATOP 3aNaMATOBAN CMHTAKCUC TOH MM MHOM HACTPOHUKHU, HO, KOHEUYHO,
He T03BOJISIET BOBCE HE U3y4aTh €To;
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DirectoryIndex index.html index.htm index.shtml index.cgi
AccessFileName .htaccess
DocumentRoot "/var/www/html"

options Indexes Includes FollowSymLinks MultiViews
AllowOverride None
Order allow,deny

Allow from all
ScriptAlias /cgi-bin/ "/var/www/cgi-bin/"

AllowOverride None
Options ExecCGI
Order deny,allow
Deny from all

Allow from 127.0.0.1 localhost
IIpumep 15.16. OTpbiBOK KOHDUTYpaLlMOHHOTO dafina apache

[Monbv3oBaTenb, HabpaBiuuii B Opoy3depe ““http://agomeH-
HOe_uMsi_cepBepa”, YBUINUT COAEPXHUMOE KaTanora, yKa3aHHOTO HacTpOH-
KOi DocumentRoot (B nmpuMepe — /var/www/html). Kaxaelidi kaTaor,
conepxalllii WWW-CTpaHHULIbI, NOJKEH ObITb OMUCAH TPYNMNOH HAcTpPOEK,
BKJIIOYAIOILEH MpaBa A0CTyNa K CTpAaHULIAM 3TOrO Karajiora, HaCTPOMKH 0CO-
OeHHOCTEH NpocMOTpa 3THUX CTpaHMU WU T. M. B yacTHOCTH, HacTpoiika
DirectoryIndex ONMUCHIBAET, KaKue (ailyibl B KaTanore CUYMTAIOTCI UHIAEKC-
HbIMH — €CJIM TakKo# ¢daita ecTb B KaTajlore, oH OyAeT noKa3aH BMECTO Colep-
XXKHMOTO 3TOro karanora. EciM B HacTpolKe KaTajora Options He yKa3aHO
3HauyeHHe Indexes, MPOCMOTP KaTtajiora OyaeT Boobilie HeBO3MOXeH. 3Haue-
HHMe Includes 3TOH HACTpoiKH no3poisieT WWW-cTpaHHIIaM BKJIIOYaTh B
cebs TeKCT U3 npyrux ¢ainos, FollowSymLinks NO3BOJSET cepBepy padbo-
TaThb ¢ KaTajoraMu U daiaaMy, Ha KOTOPbIE YKA3bIBalOT CUMBOJIbHBIE CCHIIKH
(3TO MOXET BBIBECTH TOYKY AOCTyNa 3a mpelaenbsl DocumentRoot!), a
MultiViews MO3BOJSET CEPBEPY WISl pa3HbIX 3aIPOCOB HA OAHY U Ty XK€ CTpa-
HUIIY BblAABaTh COAEPKHUMOE Pa3IMUHBIX (ailioB — COOOPa3HO A3BIKY, yKa3aH-
HOMY B 3ampoce.

Ecau HacTpo#Ky Kartajgora AllowOverride ycTaHOBHThL B A11, B JIIO-
O0OM ero noaxkaTajaore MOXHO CO3/1aThb JOTMOJHUTENbHbIA KOH(MUTYPALIMOHHbIA
daiis, H3MeHsIIIHKI o01Me cBoicTBa KaTanora. MMs 3Toro ¢aiina 3anaeT Ha-
cTpoiika AccessFileName (B npuMmepe — *.htaccess”). JocTynoM kK
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CTpaHMLAM B KaTajiore YIpaBJsiOT HaCTPOMKU Order, Deny M Allow. Tak,
JOCTYIl K Karajiory /var/www/html pa3pellieH OTOBCIOAY, a K KaTajory
/var /www/cgi-bin — TOJBKO C CAMOTO CEpPBEpa.

BaxHoe cBoiicTBO WWW-cepBepoB — MOAAECPXKA TaK HA3bIBAEMBIX AU-
HaMHyeckuX WWW-cTtpanuil. JIuHaMuueckass WWW-cTpaHHMLIa HE XpaHUTCS
Ha JUCKE B TOM BHIE, B KOTOPOM €€ MoJyyaeT nosb3oBaresb. OHa co3naeTcs —
BO3MOXHO, Ha OCHOBAaHWH KaKOT0-TO 11abJ0HA — HEMOCPEACTBEHHO NMOCJIE 3a-
npoca co CTOpOHbI Opoy3epa. Hukakux ocoGeHHBIX pacIIMpEeHUi TIPOTOKoJIa
HTTP npu 3TOM MOXHO He BBOAMTbL — IIPOCTO CEPBEP MOJyyaeT 3ampoc Ha
WWW-cTpaHU1ly, KOTOPOH He COOTBETCTBYeT HU oauH daiin. 3ato HTTP-an-
pec (TouHee roBopsi, URL) 3Toii cTpaHMLIbI pacno3HaeTCsl CEPBEPOM KaK THHA-
MHUYECKHUI W TiepenaeTcss Ha o6paboTKy BbUIEJEHHOM [UISl 3TOTO MpOorpamMMe.
IlporpamMma reHepupyeT TekKcT B ¢popmare HTML, koTophiii U nepenaetcs
MOMbh30BaTeI0 B KAYECTBE 3aNpoIIEHHOM CTpaHULbI. B mpruMepe mis 3Toro uc-
MOJIb3YeTCH KaTajor /var/www/cgi-bin, rpynna HaCTPOEK KOTOPOIro UMe-
€T eAMHCTBEHHbIH napaMeTp Opt ions — ExecCGI. s Toro yTobsl 3TOT Ka-
Tanor, B J€MCTBUTEJIbHOCTU HE BXOASIUUMA B /var /www/html, 6bUT 1O0CTYNEH
Opoy3epy Kak MoAKarTajor /cgi~bin Bcero nepeBa, HeOOXOAUMO NMPUKPETUTD
ero Kk DocumentRoot ¢ NOMOLWIbI ScriptAlias; 3Ta HACTPOWKA FOBOPUT
TaKXe U 0 TOM, 4TO (aiisibl B 3ITOM KaTajore — CUeHapuH, U UX Hado 3anycKaTb,
a He nokKa3bIBaTh*.

Kak u MHorue apyrue npukiamHbie npotokobl, HTTP 6b11 u ocTaeTcs
TeKCTOBbIM. [1pu xenaHUM MOXHO BbyduTh KoMaHabl HTTP v nosyyats cTpa-
HUYKH C CEPBEPOB C NMOMOLIBIO telnet BPYYHYIO. DTO O3HAYaAET, YTo Jiodas
cHCTeMa HAEHTH(PHKANIHH, OCHOBaHHas Ha omHOM Tojibko HTTP, Oyner HeGe30-
racHa: €CJIM NnepeaaBaTh y4eTHbIe JaHHbIe HenocpeacTBeHHo no HTTP, nob6oii
abOHEHT CETH Ha MPOTSXKEHUU BCETO MaplUpyTa MnakKeTa oT 6poy3epa K cepBepy
CMOXeET MOATJAAeTh BHYTPb 3TOT0 NakKeTa U yY3HaTh napoJjib. bonee unu MeHee
6€30MacHO MOXHO YYBCTBOBaTb ce€0s, TOJLKO 3aliM(pOBaB BEChb KaHaj nepe-
Iayy JaHHbIX. 11 3TOro HeMnJoxo NOAXOAUT aJIFTOPUTM UMM POBAHHUS C OTKPHI-
THIM KJIIOUOM, OTIMCaHHbIi B pa3aene «TepMUHabHBINA JOCTYN». YHUBEPCAb-
Hbl crioco6 1KdpoBaHUS OOJbILIMHCTBA TEKCTOBBIX MPUKIIAIHbIX IIPOTOKO-
JoB Ha3biBaeTcs SSL (Secure Socket Layer (ypoBeHb Hame€XHbIX COKETOB)).
Wnes atoro cnocoda B TOM, UYTO LIMPPOBAaHMEM JaHHBIX 3aHUMAETCS HE CaMo
TIpUJIOXEHUE, a crielaibHasg OubMoTeKa paboThl C COKETaMK, TO €CThb U~
pOBaHHMe NPOUCXOIUT Ha CThIKE NMPUKJIATHOTO U TPAHCIIOPTHOTO YpoBHe#. Ko-
HEYHO, U KJIMEHT, U CepBep JOKHBI BKIIOYATh B cebs noanepxky SSL, noato-
MYy IS CAIyX0, 3allULLIEHHbIX TAKUM CIOCOOOM, OOBIYHO OTBOASITCS dpyeue HO-
Mepa noptoB (HanpuMep, 80 — mnsa HTTP, u 443 — nnga HTTPS). B Apache
3TUM 3aHUMaeTCs CrieLHalbHbIN MOAY/Ib — mod_ss1, ero HaCTPOUKU U Cno-
co0 opraHM3alvHy 3allMUIEHHON cllyX0bl MOXXHO HAalTH B IOKYMEHTALIMH.

* KoneuHo, camu haiiabl pH 3TOM BONXKHbBI ObITh MCTIONHAEMbIMH,
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Hecmotps Ha To, uTo Apache pelaer mpakTU4eCKH J100ble 3a1a4u, CBsI-
3aHHble ¢ opraHu3aumneit WWW-cTpaHHull, ecTb, KOHEeYHO, U 00J1acTH, TIe ero
NPUMEHEHHe HeXeJaTeJbHO WMJIM HEeBO3MOXHO. Eciu, Hanpumep, 3amaya
WWW-cepBepa — 0TaaBaTh AECATOK-APYroM CTaTUYECKH O(DOPMIIEHHBIX CTpa-
HUL HEOOJILLUOMY YUCIY KJIMEHTOB, 3aryckaTh [1J1s1 3Toro Apache — BCce paBHO
4YTO CTPEJsITh U3 MYLWKU MO BOpOObSM. Jlydllie BOCIIOJIB30BATLCS CEPBEPOM
thttpd, cneldanbHO IJIsl TAKMX 32434 NTpelHa3Ha4YeHHbIM: OH 3aiiMeT HaMHO-
ro MeHblle pecypcoB cucTembl. Ocobasi CHUTyallusi BO3HMKAET, €CIM CaMblii
BaXXHbIil MapaMeTp cepBepa — ero obicTpoaeicTsue. Hanpumep cepep, pa3na-
I0LLIMH TaK Ha3biBaeMble «0aHHepbI» (banners, HeboblINE KAPTUHKH pEKIaM-
HOTO XapakTepa), NpUHOCUT TeM 6oJibliie 10xola, yeM ObicTpee paboTtaeT, a
3HAUUT, MOXET 00CIYyXKUBATh 601blIe KAMeHTOB. Coco6 paIluKanibHO YMEHb-
LLUUTB BpeMsl OTKJIMKa TakKoro cepBepa Ha HTTP-3anpoc — ohopMuUTB ero He B
BUIE A€MOHA, a B BUIe MOAY/AA aapa. Takoi cepBep CyLUeCTBYET B BUIE OOMOJI-
HeHHil K siapy Linux noa o61UMM Ha3BaHHUEM tux.

FTP

B Linux cylecTByeT HECKOJbLKO BApPMAHTOB CNYXObI, rpefocTaBisiollei
nocTyn K ¢aiiam no niporokody FTP (File Transfer Protocol). Kak npasuino,
OHM OTJIMYAIOTCS APYT OT IpYra CJIOXHOCTbIO HACTPOEK, OPUEHTUPOBAHHBIX Ha
pa3Hble KaTeropuu abOHEHTOB, MOAKJIIOYAWILMXCA K cepBepy. Ecau BbiOOp
MpeNOCTaBAsIEMbIX B OTKPbITBII JOCTYT JaHHbBIX BEAUK, OyIeT BEJIMK U HaI/IbIB
KeJIAIOUIMX 3TH AaHHbIe MOJYYUTD («CKayaThb»), TAK UTO BO3HUKAET €CTECTBEH -
HOE XeJJaHWEe 3TOT HArUIbIB OrpaHUUMTh. [1pHU 3TOM, IONMYCTHM, KOMIIbIOTEPHI
13 JIOKQJIbHOM CeTH MOTYT HEOTPaHWUYEHHO MOJb30BaThCsl (hailIoBBIMU pecyp-
caMU cepBepa, COeIMHEHHUH U3 TOTO Xe ropoia UM B Ipelesiax CTpaHbl oK~
HO OBITh He 6oJiee IBYX IE€CSATKOB ONHOBPEMEHHO, a COeNMHEHU I U3-3a TPaHU-
ubl — He 6osiee NATH. Takue YXHLUIpeHUs] ObIBAIOT HY>XKHBI HEYACTO, HO U OHH
ropnepxm1BaloTest 6oasHHCTBOM FTP-neMoHoB, Bpone vsftpd, proftpd,
pure-ftpd WM wu-ftpd.

FTP — nmo-cBoeMy oueHb yOOOHBII MPOTOKOJI: OH pa3aefisieT MOTOK KO-
MaHI U NMOTOK COOCTBEHHO daxHbix. eno B ToM, uto KomaHabl FTP obbruHo
OYeHb KOPOTKHE, U CepBepYy BhIroAHee 00pabaThIBaTh UX KaK MOXHO ObiCcTpee,
4YTOObI MOLOJITY He AepXaThb paau HUX (YaCTO — paayd OOHOU KOMaHIbI) OTKPbI-
Toe TCP-coennHenue. A BoT daiiisl, riepenaBaemble ¢ momolislo FTP, o6b1y-
Ho 0OosblUMe, TO3TOMY 3aldepXKa IpH riepenaye B HeCKOAbKO 10JEH CEKYHIbI,
M Jaxe B Iapy CeKyHi, He TaK CYLIeCTBEHHA, 3aTO MIPaeT poJib IPONYCKHAs
CroCOOHOCTb KaHana. beuio 661 y1oO6HO, ec/ii OBl [U1s Mepenayd KOMaHa MC-
I1OTb30BAICS «OBICTPBIN, HO TOHKHI» KaHal (T. e. cpeda nepeauM JaHHbIX ©
MaJIbIM BpEMEHEM OTKJIMKA M HEOOJBbLION MPOIYyCKHON CrIOCOOHOCTBIO, Ha-
NpUMep, Ha3eMHOE ONTOBOJIOKHO), a JUIsl epeJayu JaHHBIX — «MeJIEHHBIH,
HO TOJICTBIMi» (HaripuMep, COYTHUKOBAasi MarucTpab).
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Jns Toro yToObl 3TH KaHaIbl ObLIO NpoLIe Pa3IUYUThb, daurbie B FTP ne-
pecbIaloTCs MO MHULIMATHBE cepsepa, TO eCTh UMEHHO CepBeEP MOAKIIOUAETCS
K KJIUEHTY, a He HaobopoT. [JdenaeTcsi 3TO Tak: KJIMEHT Noakiodaercs K 20-my
nopty cepBepa (ynpasasiowuii nopt FTP) u nepenaer emy Komanny: «Xo4y Ta-
KOii-To ¢aiif. byny XmaTh TBoero oTBeTa Ha TAKOM-TO (BpEMEHHO BhIIE/IEH-
HOM) rmopTy». CepBep MOIKIIIOYAETCS CO CBOETO 21-ro nopra (MOopT JaHHBIX
FTP) k nopTy Ha KJIMEHTE, YKa3aHHOM B KOMaHIIE, U NEPEChLIACT COAEPXKUMOE
3arpollieHHOro ¢aiia, nocjie Yero cBsA3b MO AAHHLIM Pa3pbIBAETCS Y KIMEHT
nepectaeT o6pabaTbiBaTh MOAK/IOYEHHUS K TOPTY.

TpyaHoctH HauuHaoTces, Korna FTP-kiMeHT HaXoauTCs 3a MeXCeTeBbIM
3KpaHoM. [Jaseko He KaXIbld aIMUHUCTPATOP COTJIACHUTCS OTKPbIBATh IOCTYI
13 moboro mecta Internet K moGoMy aGOHEHTY BHYTpeHHeH CeTH 1o obomy
nopTy (myckaii naxe u ¢ nopra 21)! Jla 3To 1 He Bceraa NpocTo, yUYMTLIBAS MO -
MmeHy aapecoB. s Toro yto6sl FTP paGoTan yepe3 MeXceTeBOM 3KpaH, NMpu-
aymanu npotokon Passive FTP. B HeMm o6a ceaHca ¢BsI3W — W 1O KOMaHIaMm, U
MO AaHHbLIM — YCTAHABJIMUBAET KJAMUEHT. [Ipd 3TOM MPOMCXOIMUT TaKOMH AMAJIOL.
KnuneHT: «Xouy Takoii-To ¢asrii. Ho maccuBHo». Cepsep: «A. Torna 3abupaii
€ro y MeHs C TAaKOTO-TO ropTa». KIIMeHT NnoakioiaeTcs K mopTy cepBepa U
NoJiyyaeT oTTya colaepKumMoe ¢asiiza. Ecu co cTopoHbl cepBepa TOXe Haxo-
IWUTCS OAMTENbHBIM aIMUHUCTPATOP, OH MOXET He Pa3pelliuTh IIOIKIIOYATHCS
aobomy aboHeHTY Internet K swbomy nopty cepsepa. Toraa He Gyaer pabo-
TaTh Kak pa3 Passive FTP. Ecnu 1 co cTopoHbI KJIMEHTa, U CO CTOPOHbI CepBepa
UMeeTCsl 0 OAUTELHOMY CUCTEMHOMY aAMHUHHMCTPATOPY, HUKAKOW BapUaHT
FTP He noMoXeT.

Eule oauH HenocTaTok npotokona FTP: B cujly AByXKaHaabHOM MPHPO-
Dbl €70 TPYAHO «3aTonKaTh» B SSL-coenuHeHue. [1oaToMy maeHTUDUKALIUS
noJib30BaTesl, €C/IM TAKOBO# MMeeETCsl, B 6OJbLIMHCTBE CayyaeB UAeT OTKpbI-
TBIM TeKCTOM. Medoauil TyT Xe BCIIOMHHUJ MPO CBOErO IMPUSITENSI, KOTOPLIi
cHauasna 3aBeJ cebe rae-To B CeTu OecruiaTHyio WWW-cTpaHully, ¢aiinsl Ha
KOTOPYIO Hano Obulo nepenasats no FTP, a noToM oTka3ajacs OT 3Toi 3aTeu:
KTO-TO C YTOMUTEJIbHBIM NMOCTOSIHCTBOM MO 3aBSI3Ky HaOUBas 3Ty CTPAHUYKY
COMHUTENILHOTO BU/JA apXMBaMU M nporpammamu. HecMoTpst Ha To, yTo mis
FTP noaxoaut apyroit MexaHu3Mm LindpoBaHUsl, HadbiBaeMblil TLS, naneko He
Bce FTP-K/IMeHTHI ero NMoAdepXUBAIOT, U OH OKa3bIBae€TCsl HE BOCTpEOOBaH Ha
cepBepax. [loaToMy pekoMeHayeTcsl 3aneiicTBoBaTh ciyx6y FTP Tonbko ans
OpraHMU3alMy apXUBOB ny0AuYHO20 NOCTYIIA.

TepMuvHanbHBIA BOCTYN

TexkcToBbIi MHTEpGhEHC MO3BOJISET MOJAb30BaTENO Linux paboTtaTh Ha
KOMIIbIOTEPE yoaaeHHo C TOMOLIbLIO TEPMUHATLHOTO KIMeHTa. BecbMma yao6HoO,
HaXoIsCb JaJIEKO OT KOMIIBIOTEPA, YIIPABISATL UM CAMbIM €CTECTBEHHBLIM CIO-
coboM, C TOMOLIbIO KOMAHAHOM CcTpoKH. [1pensiTcTBU 3TOMY HEMHOTO: 00b-
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€M repeaaBaeMbIX MO CETU NAHHBIX KpaitHe HeBEeNWK, KO BPeMEeHU OTKJIMKA,
3aHUMAIOLLETO TMOJICEKYHABI, BIIOJIHE MOXHO MPUBLIKHYTh, a €CJIM OHO MEHb-
1lie IeCATOM JOJIM CEKYHbI, TO 3aJIepXKa U BOBce He MeliaeT. Yto Heobxoam-
MO CODJII0NaTh CTPOro, TaK 3TO IH(MPOBAHUE YYETHBIX 3aMUCcei NPH NOIKIIO-
YEeHHWH K yIaJleHHOMY KOMITBIOTEPY, a Ha CAMOM Jiejle, U CAMOro CeaHca TepMU-
HaJbHOW CBSI3H, TaK KaK B HEM BIOJIHE MOXMCemM «3aCBETUTLCS» MAapOoJb: HAMPU-
Mep, NoJIb30BaTe/b 3aXOAUT Ha YAAJEHHbIH KOMIBbIOTED U BbIMOIHSIET KOMaH-
ay passwd.

Kak yxe roBopujioch B MpeAbIOYILIMX JEKLUAX, CHavYaja LI TepMUHAIb-
HOro JocTyna ucnob3oBajics npotokodl TELNET u cooTBeTcTBylOIIAA napa
KJIMEHT-cepBep telnet-telnetd. OT HUX MPUULIOCH OTKA3aThCsl B CUITY UX
Bonuioleit HebezonacHocTH. Ha cmeHy TELNET npuuina cayx6a Secure
Shell («Hagexnasa 060/104Ka»), TakKXKe COCTOsALLAs U3 NMapbl KJIMEHT-CepBep —
sshn sshd. llIudpoBaHue naHHbIX B Secure Shell opraHM30BaHO MO NPUHIIN-
ny «aCUMMETPHUUHBIX KJIl04Yei», KOTOPbIil N03BoaseT 60jee rubKo ndpoBaTh
WJIM UAEHTU(HULMPOBATh JaHHbIE, YeM DoJiee paclpoCTpaHEHHbIH U MPUBbBIY-
HbIM MPUHLIKUI «CHMMETPHUYHBIX KJTlouei». CUMMETPHUYHBIH KJIIOY — 3TO Ma-
POJIb, KOTOPBLIM JaHHbIE MOXHO 3al1U(pOBaTh, U C MOMOLLBIO HETO Xe MOTOM
paciiudpoBaTh.

YnpolileHHO METO/T «aCUMMETPHUYHBIX KJTIoUEei» MOXHO onucaThb Tak. Mc-
MoJIb3yeTCs A/ITOPUTM, MPU KOTOPOM ClellMaibHbIM 00pa30M BhIOpaHHBIN Na-
POJIb TS 1N(POBAHUS JAHHBIX He cognadden C COOTBETCTBYIOLIUM €My Mapo-
JeM s ux pacumdporku. bosee Toro, 3Has 11060i U3 3TUX NapoJei, HUKaK
HeJb3s NMpenyranath Apyroi. Hekro, xenas, 4ToObl nepedasaembie emy TaHHbIE
HeJb3s1 ObLIO MOICMOTPETh, Pa3dacT BCEM XKEIAOLINM wudpyowui napojb co
C/IO0BaMHU: «DyaeTe nucaTb MHE — wugpyiime 3TUM», T. €. I€JAET ITOT Napob
OTKPBITbIM. Jewugpyrouuit napoib OH XpaHUT B CTPOroif TaiiHe, HUKOMY He OT-
KpbiBasi. B pedynbraTe 3auiM¢ppoBaTh JaHHbIE €70 MAapoOjeM MOXET JI0DOoM, a
paciiMgpoBath (UTO M 3HAUYUT — NOAMAIETh) — MOXET TOJbKO OH. Llesb no-
CTUTHYTA.

ToT xe npuHUMN MCMOAb3yeTCs sl CO3AAHMS TaK Ha3blBaeMOi 3Jek-
TPOHHO¥ MOANKCH, MOMOralolLeHd UACHTUDULIMPOBATh JaHHBIE, TO €CThb OTpee-
JIUTh UX aBTOpa. Ha 3TOT pa3 OTKpbITHIM AenaeTcs dewudpyrowui Kiou (Ko-
HEYHO, He TOT, 0 KOTOPOM TOJBLKO UTO LilJa peyb, a elile 0AuH). Toraa 6o,
TOJYYMB NMUCbMO M pacllin(poBaB ero, MOXeT ObITb YBEPEH, YTO NMUCbMO Ha-
nucaa smom aBTOp — MOTOMY UTO wugpyrowum KI0UOM He BlaaeeT Gojblue
HMKTO:

3aech YMeCTHO creJiaTh ABa 3aMe4yaHus. Bo-nepBbiX, airopuT™el K-
pOBaHMSI ¢ aCHMMETPMUHBIMHU KJIIOYAMH BECbMa PECYPCOEMKH, MO3TOMY B
Secure Shell (v ynoMsaHyToM paHee SSL) OHM HUCMOJbL3YIOTCS TOJABKO Ha Ha-
YyaJbHOM 23Tafne yCTaHOBJeHUS coeauHeHus. OOMeH AaHHBIMU LIUdpPyeTCs
CUMMETPHUUYHBIM KJII0YOM, HO, MOCKOJBKY CaM 3TOT KJ110Y OblJ 3aLLIMUILEH ACUM-
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METPUYHBIM, COEAMHEHHE CUMTAETCS HAAEKXHBIM. BO-BTOPBIX 3TOT KaXyUIWii-
¢Sl HAEXHbIM WITOPUTM MMEET CEPLE3HBIN M3bsIH, C KOTOPbIM, BIPOYEM, He-
TPYAHO crpaBUTbCS. ONMacHOCTb TAUTCSA B CAaMOM HauaJsie: Kak, MOJYy4YUB OT TO -
Bapyia OTKPLITLIA K04, YOEAUTHCS, UTO 3TOT KITIOY 0edCmeumenbHo €My TIpy -
HamnexXuT? A BIPYT MO MyTH KJTI0Y ObLI NepexBaveH 3710y MEIIEHHUKOM, U 10
Hac AollieN yXe ero, 3710y MbITeHHMKE, OTKPbITbIA KJIH04Y? Mbl 1erKOMbICAEH-
HO WIHdPYeM HAIUU JaHHbIE 3TUM KIIOUOM, 3/TOY MBI TEHHIK TIepeXBaTbIBAET
UX Ha 0OpaTHOM MYyTH, MPOCMATPHUBAET HUX (TOJLKO OH M MOXET 3TO CAEaTh,
TaK Kak MOACYHYJ Ham c6oi NP PYIOUIHI Napob), U OOMaHbIBaeT TAKUM Xe
MaHepOM ToBapmiia, IPUTBOPSACH HA 3TOT pa3 HaM.

Takas y93BUMOCTb Ha3biBaeTcsl «man-in-the-middle» (1ocnoBHO «ueno-
BEK TMOCEPEAMHE»), CBOEr0 poaa «MCNOpUYeHHbIH TenedoH». CyllecTByeT aBa
crioco6a 60pbOLI ¢ Held. TlepBbiit; He IOBEPSTh HUKAKUM OTKPBITBIM KJTIOYaM,
KpoMe TeX, KOTOpbiE MOJAYYUA auuHo OT ToBapyma. Eciu ¢ Tosapmmer Bbl
HE3HAKOMbIl, MOXETE NMOMNPOCHTb Y HEFO YAOCTOBEPEHHUE JUYHOCTH: @ BAPYT OH
BCe~TaKHU 3zroyMemmeHHnK? BTOpod ¢nocob: MojJyduTh OT ToBapuma OT-
KDBIThIi KJTIOY HECKOABKUMU He3asucumsimu TIyTIMU. B 3ToM ciydae noaoiiaer
TaK Ha3blBaeMbIi «OTNeyaTok najblia» (fingerprint) — nojgydyaemasi U3 KJjioua
KOHTPOJIbHAsi CyMMa TaKoro pasMmepa, 4To MoANeNaTh €€ ellle HEBO3MOXHO, HO
yX€ HETPYAHO CPABHUTDL C 3TOH X€ KOHTPOJIBHOU CYMMOM, pa3MelIeHHON Ha
WWW-cTpaHHulie WM [pUCIaHHON MO 3IEKTPOHHOM NOYTe.

Nepecbinka NoYTHLI

Enle o1MH HeMaIOBaXHbIH CEPBHUC, OTIMUHO NMOAAEPXHUBaeMbIi B Linux,
- TMepechbiiKa eKTpoHHOoM nouTthl. [1potokon SMTP (Simple Mail Transfer
Protocol), 3agaioumimii nMopsiaoK NnepecbuiKM MOYTHI, BIEPBbie ObLT ONMUCAH U
nomeleH B RFC B camom Hauaste 8G-x ronos. C Tex op OH HEOAHOKPAaTHO MO-
OUMULHPOBAICS, OAHAKO B OCHOBE CBoeil octasics npexHum: SMTP — arto
NPOTOKOJ NEpENadr meKcmogbix COOBUIEHWH, CHAaOXEHHbBIX BCIIOMOIraTeNbHbI-
MU 3arojiOBKaMM, YacTb M3 KOTOPLIX MpeaHa3HaueHa AJsl [TOUTOBOro cepeepa,
nepenamluero coOoOLIEHHUs, a YaCTh — A1 MOUYTOBOIrO- KAUeHmd, C TIOMOILbIO
KOTOPOro MoJb30BaTeNb MPOCMATPUBAET 3TH COOOLIEHUS.

RFC, Request For Comments, padoyee npeajioxenne

IMocTosiHHO NonoaHsAeMoe cobpaHue paboYMX MaTepUAIOB (TEXHU-
YECKHUX OTYETOB, IPOCKTOB U OMUCAHUNA CTAHIAPTOB MPOTOKOJIOB),
UCMOJIb3yeMbIX pa3paboTuyMKaMu U NoJsib3oBaTessMU Internet.

B kauecTBe azpeca B 3JIEKTPOHHOM MHUCbMe 0ObIYHO MCTIObL3YETCS coue-
TaHUe ronb3oBarens@nomvenHoe_nuMs. VI3HadyalnbHO TOJie [TO7530Ba-
Tes COBMAlajio ¢ BXOAHLIM MMeHeM rosib3oBaTesid B UNIX-cucreme, a go-
MeHHOe_uMs — ¢ UMeHeM koMnbioTepa. Tlonb3oBaTenb — yaajieHHO WM Ye~
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pe3 «HaCTOsI LM H» TeEPMUHAJ — MOAKIIOYAICS K CUCTEME M MPOCMaTpUBaJ Moy-
Ty, CKaXeM, YTUIUTOM mail. Korga KoMneloTepoB B CETH CTaslo Goiblie, Bbi-
SICHUJIOCh, UTO, MMesl yUeTHbIE 3alIMCA Ha MHOTHUX MallWHAaX, MOYTY BCe-TaKu
y100Hee XpaHUTL M YMTATb Ha OJHON MalllMHe, MpeaIHa3HauYeHHOW TONbLKO IS
MOUThI, a 3HAYUT, JOMEHHOE_ /M B TTOUTOBOM aJipece MOXeT He COBMaaaTh ¢
JOMEHHbIM UMEHEM MePCOHATBHOTO KOMITbIOTEpA aapecara. J1ist ynoOGcTBa pe-
IIMAN BBECTH OAMH YPOBEHb KOCBEHHOCTH: MPEXAE YEM COEAUHSITHCS C KOM-
nbIOMEPOM «JOMeHHOE_MMsp, TIOUTOBBIH cepBep mnpoBepsieT, HeT Ju B DNS
3allMCU BUIA moMeHHOe_ uMs ... MX ... cepBep. DTa 3alUCcb 03HAYAET, UYTO
MouTy, aJpecoBaHHYK HA roib30BaTenE@noMeHHOS s, HEOOXOIUMO
NOChIIaTh KOMIBIOTEPY «CepBep» — a YK TOT pa3depeTcs, UTO AenaTh Jabliie.

HMHorna HeoGxonMMo, UTOOBI cepBep MPUHUMAaI NMUCbMA, He NpelHa3Ha-
YeHHblEe IJI 3aperMcTpUPOBAHHBIX Ha HEM MOJAb30BaTeNeil. DTH MUCbMa He-
MeJIEeHHO NMOoMeLLIaloTCsl B ouepelb Ha OTIIPaBKY, U MepechulaloTes Aanblue. Ta-
KO pexXuM paboTbl cepBepa Ha3blBaeTCs «relay» (nepechbiblilMk). Koraa-To
BCe MOYTOBbIE cepBephbi paboTaiu B pexUMe «open relay», T. €. corjlallaanuch
nepechifiaTh [IOYTY OTKYIa YFOAHO U Kyda yronHo. K coxaneHuio, 3TuM Heme-
JIEHHO CTa/ld MOJb30BaThCsl XKejatolle noja3apadoTate MacCOBOM PacChLIKOM
pekiaMbl (T. €. «crmamMom»). [103TOMY OTKpBITBIE MEepeChIILIIMKH CErOaHs 3a-
npeuieHbl RFC. OnHako Kak MUHUMYM B TpeX CJiy4asix CEpBEP UMEET MpaBo
paboTaTh NEPECLUILILIMKOM: €CJIU OH MEPeChUaeT NouTy oT aboHeHTa 06Cy-
>KMBaeMOM CeTH, eCii MUCbMO aipecOBaHO B OOCIYXUBAEMBII1 IOMEH Ui ero
NOAIOMEH, U €C/IM MUCbMO UCXOAUT HEMOCPEACTBEHHO OT MOUYTOBOTO KAUEHMA
MoAbL30BaTes, KOTOPBLIH MpeaBapuTebHO KAKUM-HUOYIL CITIOCOOOM HIEHTH -
¢GUUMpOBACS B CUCTEME (HalpuMep, ¢ MOMOILBLIO pa3paGoTaHHOTIO AJis 3TOrO
paciunpeHus SMTPAUTH). Bo Bcex Tpex cnyyasix OTBETCTBEHHOCTDb 34 BO3-
MOXHBbIe 3/10yrnoTpedaeHHUs] MOYTOBLIM CEPBUCOM BO3MaraeTcsl Ha aAMUHUCT-
paTopa cepBepa, TaK KaK OH HUMEET BO3MOXHOCTb OTHICKATh MPOBUHUBLLIETOCS
nonb3oBaTelisl.

B Linux cyuiecTByeT HECKONBKO pa3liMYHbIX MOUTOBLIX cepBepoB. Bo-
nepBblx, Sendmail, kopudei MNOYTOBOro Aesa, BO3HUKIIWI OOIHOBPEMEHHO C
SMTP. B0o3MOXHOCTH 3TOTO cepBepa BeCbMa BeJIMKHA, OIHAKO BOCIONbL30BATh-
€1 UMU B OJIHOM Mepe MOXHO TOJIBKO MOCAe TOro, Kak HayuMlIbCs MOHUMATh
W ucnpasasms CoaepXuMoe KOH(PUIrypaunoHHoro ¢aina sendmail . cf, Ko-
TOpBI yKe Dosiee NBaALIATH JET CAYXKUT IPUMEPOM CaMOTO HEMOHSATHOTO U 3a-
yMHOro crnocoba HacTpoiku. Bripouem, Ha ceroaHs mis sendmail.cf Ha
A3bIKE MpenpoLeccopa m4 HalucaHO HECMETHOe, Ha BCe c/iyuyau XHU3HU, YHC-
JIO MAaKpOCOB, TaK YTo sendmail.cf pelaKTUpPOBaTh HE NMPUXOAUTCS. BMmec-
TO HEro U3 3TUX MaKpOCOB cocTaBnsieTcsl pain sendmail . mc, HEGOABILON H
BMOJIHE YATAEMBIA, @ OH, C MOMOLUbIO YTUAWUTHI M4, TPaHCAUpPYETCA B send-
mail.cf, KOTOpbIA He YMTAeT HUKTO, KpoMe camoro Sendmail. K coxane-
HUIO, YIIPOCTHTDL UCXOOHbIE MmeKcm 3TOW NMporpaMMbl HEBO3MOXHO, MO3TOMY
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CIELMAIUCTBI 110 KOMIBIOTEPHOMH GE30MacHOCTH He JI00AT JaBaTh OTHOCH-
TeJIbHO Hee rapaHTHH: pelIKO, HO BCe Xe HaxoAuTCd B sendmail Kakoe-HH-
Oyab yAI3BUMOE MECTO.

Jpyroit BapyaHT no4ToBOro cepBepa, Postfix, BecbMa rHOOK B HacTpoike,
NIpeKpacHoO MOIXOAMT LIS MOYTOBBIX CEPBEPOB MaclliTaba NpeanpusATHsI, U, B
oTauuHe oT Sendmail, 6osiee Mpo3payHoO CNPOESKTUPOBaH W HanucaH. OH noxa-
JIepXHUBaeT BCe XHUTPOCTH, HEOOXOAMMBIE COBPEMEHHOMH MOYTOBOH Ciayxbe:
BUPTYIbHBIX TMOJIb30BaTeNeH, BUPTYaibHble NOMEHDLI, MOAKIIIOYaEMble aHTH-
BUPYCHI, CpeiacTBa 00pLObI CO cnaMoM M T. . HacTpoiika ero xopoio noKy-
MEHTHUPOBaHa, B TOM YHCJE C MTOMOILbI0 KOMMEHTAPHEB B KOH(UTYpaLIMOH~-
HOM ¢paitnie (Kak npaBuiio, /etc/postfix/main.cf), U ¢ oMo ¢ait-
JIOB-TIPUMEPOB.

CTOMUT YNIOMSIHYTDb €1l1€ KaK MUHUMYM TPM MOUYTOBBIX CAyX0bl: QMail —
N0 MHEHMIO MHOTHX, 3TOT IeMOH HauOosee 3allluileH W OT aTak U3BHE, U OT
BO3MOXHbBIX OLIIMOOK B COBCTBEHHbIX UCXOAHLIX TeKcTax; Exim — Kak Haubo-
Jee THOKMI B HacTpoilkax (B TOM 4YMCJie M MoKa HE pealM30BaHHbIX); M
ZMailer, npeaHa3HaYeHHbIM 151 pabOThI Ha OOJIBILIMX U OUEHDb OOJbILIUX CEp-
Bepax, BbIMOJHAIOIINX, B OCHOBHOM, paboTy MO MepechUIKE.

JAOoCcTyn K NOYTOBbIM ALUMKAM

DJNeKTPOHHAs oYTa HYXHa IajicKO HE TOJbKO TEM, KTO UMEET TEPMH-
HaJbHBIN gocTyn K Linux-maitunHe. JLocTyn K MOYTOBOMY SLUMKY Ha CepBEpE He
JOJIXEH 3aBHUCETb OT TOTO, €CTh JIM Y IaHHOTO MOJb30BaTeNs NPaBo 3aMyckaTb
Ha 3TOM cepBepe KaKHe-To nporpaMmbl. 111 3Toro Heo6xoaIMMO OpraHH30BaTh
CMIELMAJIBHYIO CYX0y, NMpPENOoCTaBASAILIYIO IMOJIb30BATEND TOABKO BO3MOX-
HOCTb MAaHUNYJUPOBATh COOOIIEHUSIMH B CBOEM SIILMKE C TTIOMOILLIO POrpam-
MbI-KJIHeHTa. CaMble MONYJIAPHBIE MPOTOKOJAbI AOCTYMa K siiiukam — POP3
(Post Office Protocol Bepcuu 3) u IMAP4 (Internet Message Access Protocol
BepCHUU 4).

POP3 — 10BOJIbHO [IPOCTOI NMPOTOKOJ, B HEM ONpPeaeAeH €AMHCTBEHHBIH
MOYTOBLIN SILIMK 10JIb30BaTEA, 1€ TOT MOXET IOCMOTPEThL CIMTUCOK 3arojioB-
KOB COOOLLIEHHIA, MpOUYUTaTh (CKavyaTb) M YIAIUTb HEKOTOPbIE U3 HUX. TakoM
MPOTOKOJ yI106€eH, KOTAa MoJib30BaTe1b XpaHHUT BCIO MePEeNUCKY Ha CBOEM KOM-
MBIOTEPE, a YAAJECHHbBIA MOYTOBBII ALLMK CAYXKHUT UCKITIOUUTEbHO A1 [IpUEMa
xoasiieit moutsl. ITpotokon IMAP4 ropasno cioxHee: B HeM pa3pellieHO 3a-
BOAUTb HECKOAbKO AIIMKOB Ha CEPBEPE, B TOM YHUCJIE U BIOXEHHBIX MOAOOHO
KaTajioraM. Kaxablif M3 3TUX SIIMKOB MOXeT 00/1afaTb 0COObIMH CBOHCTBaAMH:
MOXET ObITb BXOIAAIIWM (TOrIa NMOJb30BaTesb YBEAOMIISETCS O HOBBIX MOCTYM-
JICHUSIX B 3TOT SILIUK), MYCOPHOH KOpP3WHOMH (COOOLIEHUS U3 KOTOPOI ynans-
I0TCSL TIOCJIE TOTO, KaK YCTapeloT), M Jaxe OblThb ucxodswum (B TakoW SILIMK
MoJb30BaTeNb CKJIaAbiBA€T HOBBIE TMCbMa, a CEPBEP UX YePE3 HEKOTOPOE Bpe-
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Msl OTChUIaeT, yaaisisi oTtyaa). IMAP4 noaxoauT misi CUTyallMM, KOraa noJjib30-
BaTeJib He MMeeT BO3MOXHOCTH XpaHUTb CBOIO MEPENMCKY U/Un obpabaThi-
BaTh €€ C OAHOIO U TOrO Xe KOMIbIOTEpa, MO3TOMY XPaHMT ee B sIHIMKax Ha
cepepe. IMAP4 ucnoab3yloT M B KauecTBe «IABUXKa» WEB-nouThl, 3Toro 3a-
MEHHTEs1 MOUTOBbIX KJIMEHTOB LISl 0COO0 TOPOTUIUBBIX MOJIb30BaTE/ICH,

B 60.15WHHCTBE ¢JyyaeB ¢ IOMOILLbIO ONHOTO H TOIO Xe MOYTOBOTO KJIK-
€HTa MOXKHO M IIpOCMaTpMBaTh 3J€KTPOHHbIE MUCbMA B sIILIMKAX, U CO31aBaTh
HOBbIE MUCHMA, K OTChUIATh UX. DTO CAEJAHO LISl y1I0OCTBA NONB30BaTE s, O/l-
HAKO CTOMT MOHUMAaThb, UYTO 0biliee y ITUX TPEX A€ HCTBHUIT — TONBKO (hopMaT co-
o6itieHust. CTporo roBops, Mpu JOCTYIE K TOUYTOBOMY SILIUKY COBEPILEHHO He-
BaXHO, KAKMM IIyTEM TaM 0Ka3aloCh ITMUCbMO, a TMPH MePEChIIKE MOYTH HUKaK
HE OIpenensieTcsl, KAKUM Croco60oM rojib3oBartesb OyaeT ee yuTaTh. YTo Kaca-
eTCSl Hanucanus NMMcbMa — Ube Xe€ 3TO AeJ0, KaK He TeKCTOBOro peaakTopa?

Kak Boautcs, B Linux ecTb Heckonbko IMAP/POP-cepBepoB. Hanbonee
MOLIHbIA U3 HUX — Cyrus (ero aBTopbl y4acTBOBaIM B pa3paboTke MpOTOKOIa
IMAP4). B Hem moanepXxuBaeTcsi 60Jblie BCero AONOJHEHUH U paclIUpeHU
IMAP, xotopnie 6bIBaeT yooOHO MCMoJb30BaTh, Haubosee npocroit — UW-
IMAP, pa3zpabarbiBacMbiit B yHuBepcuTeTe 1utata Baumurron. UW-IMAP Bo-
o0lile He MMeeT KOH(pUTrypaluHoHHOro (aidfia: noab3oBareau, Naposu, BXoas-
1LHME MOYTOBbIE SIIUMKHU W NOMAIIIHHWE KATAJIOTH WIS JIMYHBIX MTOUYTOBBIX SIHIMKOB
GepyTCsl CHCTEMHbIE (MPH 3TOM BMECTO KOMAHHOTO HHTEPIPETATOPa [OYTOBO-
My MOJ1b30BaTENIO MOXHO Bbl1aThb /sbin/nologin WU
/usr/bin/passwd). Cepsep Binc MOXHO peKOMeHA0BaTh IS IPUMEHEHUS
Ha cucTeMax, Mcroib3yloiinx QMail, MHTerpaLims ¢ KotopbiM Apyrux IMAP-
CEPBEPOB UMEET HEKOTOPbIE LLIEPOXOBATOCTH, a cepBep Dovecot — TeM, KTo, Kak
U €T0 aBTOPbI, B MTEPBYIO OUEpeab 03a00UYEH HANEXHOCThIO paboThl cepBUca*.

Tlporokonb POP3 u IMAP4, kak u MHoTHe ApyTHe,ABASIOTCS TEKCTO-
BbIMH. Kak ¥ B GOJIBLLIMHCTBE APYTUX MPOTOKONOB, 3TO MOPOXAAET MpodeMy
nepenayy napoJisi B OTKpbITOM Buie. Peiraetcst oHa Tak e, Kak ¥ [jist ApYTUx
NMpPOTOKOJIOB — «3aBOpauuMBaHueM» Bcero ceaHca B SSL (mopty 110—POP3 co-
otBeTcTBYeT nopt 995—POP3S, a mopty 143—1IMAP4 — 993—IMAPS), nu6o
MCIMOJIb30BaHHEM BHYTPHCEaHCOBOTO LIMgpoBaHus ¢ moMouibio TLS. Kpome
Toro, B nnpotokoJje POP3 ectb u cob¢cTBeHHOE pacuinperue, APOP, penatouiee
Ty Xe 3anauy. 3necb Medoauii onsitb BCNOMHWI CBOETO HE3ana4YIMBOro IpU-
ATENS: YTOObI HE CHUJILHO 3alyMbIBaTbCSl, TOT BCETa HCMOJIb30BAJ OOWH U TOT
e Napojb, B TOM YMUCJE W WISl JOCTYyNa K rouTe no npotokony POP3 6e3 Bcs-
kux SSL/TLS/APOP... VYBbI, 3Ta 6€33a00THOCTb €MY JapOM He IpolLia: oa-
HAXbl €r0 YYETHOI 3aMKChI0 KTO-TO BOCIONb30BAICS IJisl OTIIPABKH MOYTHI C
nomoiibio SMTPAUTH — KOHeUHO Xe, 3TO oKa3aics cliaM.

* ToyHee, NOTEHUUANBHON HEHAZEXKHOCTBIO, TaK KakK BCE MEPEYUCIEHHBbIE CAYXObl, KOHEYHO,
paGoTardT UCNPABHO.
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Nexkuusa 16. Npadunyeckuniit uutepdeinc (X11)

B nekuun paccmorpeHo ycrpoiicrso rpaduueckoro muarepdeiica B Linux.
Ob6cyxnaercs rexnonorus X Window System: nporokos X11, X-cepsep u X-Kjin-
eHT. OnucaHbl OCHOBHBIE X~NPUIOKEeHHS, GYHKIHOHAJIBHOCTD AHCNETYEPOB OKOH
H cpen paboyero crona, JOCTYNHbIX B Linux.

Kmouesbie ciioBa: X Window System, X-3anpoc, X-KAMeHT, X-TIpUIoxe-
HUe, X-NIpOTOKOJ, X-pacliuperHue, X-cepep, X-CoObITUE, BUPTYATIbHBIH
3KpaH, rpaduueckasl NoACUCTEMa, IEMOH, IUCTIeTYEep OKOH, OUCIIETUED
3KpaHa, JIMIEP ceaHca, MacTep, OKHO, OKOHHbIE IPUMUTHUBbBI, OKOHHbII
UHTepdeiic, OKpyXeHUe, Meilmkep, NepeMeHHast OKpYXeHHUs, PO b,
CHUCTEMHasi ¢1yx0a, COKET, CTApTOBbI KOMaHIHBIA UHTEpIIpeTaTOp, (po-
KYC, 9KpaH, 3KpaHHbII IUcneTyep, IMYISATOP TepMUHaa.

Mpadmueckunn uurepodenc B Linux

Ha npotsixeHnn npenpinyiuux jekunii Medonouio HU pa3y He noTtpe6o-
BAJIOCH [UIS1 BBITTOJTHEHHWSI CBOMX 3alay MOKUOATh Npeaebl TEKCTOBOTO TEPMH-
Hayta. YTo ¥ MOHSTHO: B OCHOBHOM OH 3aHUMAJICSI OCBOEHUEM caMoit cucmemsi
Linux, a raBHbIE CpelCcTBa YIPABIEHHUS €10 — KOMaHIHasi CTPOKAa ¥ TEKCTOBBI
pedakTop. TeM He MeHee, LIS COBPEMEHHOTO TOJIb30BaTes NEPCOHATbHbIM
(na ¥ BooO11E J1IOOOH) KOMIIBIOTEDP — 3TO HE B MOCJIEIHIO O04epelb YCTPONHCT-
BO C IIMPOKMMMU TpadpMYECKUMH BO3MOXHOCTSIMU, M 4acTb 3aday, KOTOpble
JIOJKEH BBIMONHATH KOMITBIOTEP, — HEMOCPEACTBEHHO I'padHuecKoil mpupo-
Ibl, HanpuMep, NMoka3 GUIbMOB WM co3laHMe H3obpaxeHUi. Ho Takumu
cneuupUUecKMMU 3aladyaMy MCMOJIb30BaHNE IpadHuecKkoro MHTepdeiica He
OrpaHU4YUBaAETCH.

Ipaduueckue cpelacTBa BBoAa-BbIBOAA MO3BOJISIOT OPraHU30BaTh MHTEP-
¢eitc, NPUHLUMNNAIBHO OTINYAIOLINICA OT TepMUHaNa — OKOHHBIA. CeroaHd
J1000MYy TIOJIB30BATENI0 KOMIIBIOTEpa 3HAaKOMa Takas Mojefb OpTaHW3alluu
rpaduyeckoro UHTepdeiica: okHa, MeHIO, KHONKU. OKOHHBII MHTepdeiic
TNIO3BOJIIET UCTIOB30BaTh IPOCTPAHCTBO 3KpaHa ropasno 6onee 3pdeKTUBHO,
4eM OOBIKHOBEHHBIA TEKCTOBBIA TEPMUHAJI Ha BUPTyaJbHOM KOHCOJU: 31€Ch
OIHOBPEMEHHO MOXHO OTKPBITh HECKOJIBKO OKOH, OTHOCSILUIMXCH K Pa3HBIM
3agayaM, ¥ HabmnogaTh 3a X paboToit onHoBpeMeHHOo. CoGCTBEHHO, B paMKax
OKHa MOXeT BBIMOJIHATBCS J1I00ast 3agavya, B YaCTHOCTH, TEKCTOBBLIM TEpMHU-
Has. [Ipy moMollM OKOHHOTO MHTepdeiica monb3osBaTe b LinuXx MOXET clie-
IUTb 33 HECKOJBKUMMU 3aJa4aMU Ha Pa3HbIX TEpMUHaTaX OMHOBPEMEHHO, a He
TI0 o4YepeIH.
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OKOHHbIIi HHTEpdeiic

Mounens UHTepdeiica, B KOTOPOH POCTPAHCTBOM PECYPCOB SIBJISIET-
cs 3KpaH — MpsIMOyroyibHasi 06J1acTb, B KOTOPOH OpTraHU3yeTcsi BBOI
U BbiBoA. Cy6bekTaMu B OKOHHOM HHTepdelice BEICTYNAIOT 3a0a4H,
BBOISIILIME W BBIBOISIILIME TaHHbBIE B paMKaXx OKHa — 00JIaCTH B paM-
Kax 3KpaHa.

OnHako Bce 3a1a4M yrnpaBlieHUs cucTeMoii B Linux peniaioTcst nmocpenct-
BOM TE€KCTOBOr'o TepPMHHAJIA, Ja U OYEHb MHOTHE 3a/1a4M MOoJIb30BaTeIs — KakK 3a-
MeTU Medonuit naxe rno cBoeMy HeOONMbUIOMY OIBITY — TOXE, TO3TOMY HHUKA-
KOM CHCTEMHOM Heobxodumocmu B TpadpUyeCcKHUX CpeNCTBax BBoAA-BbiBONAa B
Linux Hert. Ipaduyeckuit unTepdeiic B Linux — 310 oTaenbHas 3anaya, Harono-
OME CHCTEMHOIi CTyXObl UJIM JE€MOHA, IO3TOMY B HEKOTODBIX CHCTEMax Ipo-
rpaMMHOe obeclieyeHHE LSl OpraHU3aluM rpaduyeckoro HHTepdeiica* Moxer
BOBCE OTCYTCTBOBaTb. TaKasi 3anaya rnojy4aeT €eIMHOJUYHBIA JOCTYI K YCTPOM-
CTBY rpaduyeckoro BeiBoIa (BUIECOKAPTa), a TporpaMMam, HCTOJIb3YIOLLKWM Tpa-
¢dHYecKHe pecypchl, OHA NIPENOCTABIISIET 00deKkmHy0 Modeab TpadpUUECKUX NPH-
MHUTUBOB ((YHKLUHH PUCOBAHHUS JUHUH, TIPSIMOYTOJIBHUKOB, OTOOPaXXEHHUS LiBe-
Ta U T. 11.), HaroaoOHe TOTO, KaK SApOo MPpeAoCTaBsieT JOCTYIT K pecypcaM XecT-
KOTO IMCKa B TEPMUHAX 00BEKTHOI Moneau dainoBoi cuctemsl. [loaToMy Bech
KOMILJIEKC TIpOrpaMM ILisl padoThI ¢ rpadryeCKUMH YCTPOIICTBAaMHU MPUHSITO Ha-
3bIBaTh rpag4ecKoil HOICHCTEMO.

IMonb3oBateNo AOMaUIHEr0 HACTOJBHOIO KOMIIBIOTEpAa TpadHYecKHi
HHTEepdEIC MOYTH HaBepHSKA IMOHAZOOMUTCS MPU KaXKIOM CeaHCe paboTHI.
MOXHO HACTPOUTb CUCTEMY TaKUM 00pa3oM, YTOOLI MpoLiecC Ha4YalbHOH 3a-
I'PY3KH 3aBepHIaNCs 3aMyCKOM rpadpUuueckKoi MOACUCTEMBI, TaK YTO JaXe PETH-~
CTPALIUs MOJb30BaTENEH OYIET MPOUCXOOUTH yXe B rpaduyeCKOM PEXUME TIPH
TIOMOILH CMIEUHUANTBHON MTPOTPaMMBbI — 3KPAHHOTO AMcnieTaepa (CM. JieKuuo 10).
DKpaHHBIA IMCNIETYEP OMO3HATh OYEHBb MIPOCTO: OH BCETIa 0TOOpaXaeT OKHO C
MPUIIAIIEHUEM K PETUCTPALUMHU login: U password:, KOTOPOE MOXET ObITh
o opMIEHO U MUHUMAIMCTUYHO, U ¢ 6apoyHOii NbIIIHOCTHIO. [Toce perucT-
pallMy B 3KpaHHOM IOHUCIETYEPE T0Jb30BATEIO MPEAOCTABASETCS Cpa3y W 10-
CTYN K CUCTEME, H NIOCTYN K rpadpHYECKON MOACUCTEME.

OnHakKo HHM B OIHOH U3 CUCTEM, B KOTOPbIX paboTtaeT Medonuii, eMy He
CJAY4aIoCh BCTPEYATLCS ¢ 3KPAHHBIM IMCTIETYEPOM, H BCIONY OH PETUCTPHPO-
BAJICSI B CHCTEME W pabOTa1 TOJBKO B TEKCTOBOM PEXHMME Ha BUPTYAIBHOM KOH-
conu. Ilockonbky rpaduyeckasi MoAcUCTeMa — OTIe/IbHAs 3a1a4ya, aBTOPH30-
BaHHBIM MOJIb30BATEb MOXET 3alYCTUTh €€ U3 KOMAHAHOH CTPOKM B JIOO0H

* Takue CUCTEMBI — HE BbLIYMKA, OHM BIOJIHE PeaJibHbl U MHOrouucneHHbl. Hanpumep, rpacdu-
4YeCKUI MHTepdEiic COBEPLIEHHO HU K YEMY HA CEPBEPE, KOTOPbIHA 3aHUMAETCs TOJAbKO Mapilpy-
TU3aLMEA NAKETOB B CETH.
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MOMEHT*: JUIs1 3TOrO MCIONb3YyeTcsl KOMaHaa startx, KoTopylo Medonuit u
UCMOJAHUI {puc. 16.1).

Hobpo noxantosars B

£

WindowMaker Fvom KDE (safe)

Some Linux

[~ Buropars window menager mo yMoRqaamgo Beooz

Puc. 16.1. 3anyck rpaduyeckoi MOACUCTEMBI U3 KOMaHIHOM CTPOKH

B HekoTopoe HenoyMeHUe BBel Medonus rpeiioXkeHHbI eMy BLIOOD U3
HECKOJIBKMX KHOIOK. [TpOKOHCYNIBTUPOBABIINCE Y [ypeBUUa, OH BBISICHWI, YTO
KaxAasi U3 KHOMOK COOTBETCTBYeT ITPOrpaMme, Mo-CBOEMY OPraHM3yIollen rpa-
¢duyeckuit uHTepdeifc, U YTO OH MOXKET NMOMPOOOBATL HX BCe MO OUeper U BhI-
Opath Ty, KOTopas OyaeT HauOoJee TIOXOASIIeH sl ero CTUs padboThl. He Mynp-
CTBys1 TyKaBo, Medoanii Haxxan Ha TepByIO ke KHOTIKY, “KDE” (cM. puc. 16.2).

[Tocne HEKOTOPOro OXXMAAHUSI HA MOHMTOPE BO3HMKIIO BCE TO, 4TO Medo-
IOUH oXHJan yBUAETh B rpadudeckoM UHTepdekice: UKOHKU, MaHeNlb ¢ KHOMKa-
MU BHHU3Y 3KpaHa, MeHIo. ONHaKo ecny Obl Moche 3amycka startx Medonuit
BbIOpaJT IPYIyIo KHOTIKY BMeCTO “KDE”, rpadudecKuil uHTepdeic mpencran bl
nepes HUM COBCEM B APYroM BUJIE U MPENOCTABMA Obl HECKOJIBKO IPYIUe BO3-
MOXHOCTU M TIpUeMbl paboThl. [lanee B NeKUMM OOBSICHSIETCS YCTPOMCTBO rpa-
¢uueckoi noacucteMsl B Linux. M3 3Toro o0bscHeHUs CTAHET MOHSITHO, MoYe-
My TIpoliecc 3anmycka rpaduueckoro HHTepdeica oKa3acsl N1BYXCTYIIEHYATHIM U
noyeMy pabora ¢ rpaduyeckuM nHHTepdelcoM B Linux MoXxeT ObITh OpraHU30-
BaHa MO-pa3HOMY.

* KakuM nosib3oBaTensiM paspelieHo 3aMmyckaTb M OCTaHaBAMBATh rpadHieCcKyIo CHCTEMY — 3aBH-
CHT OT TIPOGHIA CHCTEMBbI.
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Most Used Applications
B control Center
Al Applications

M Amusement

B applications

& Configuration

€ oocumentation

& Multimedia

P Networking

Tl Terminals M Konsole (Terminal Program)
B8 Control Center P Termunal Program - Super User Mode
@ Find Files M xTerm
2% Home (Personal Files}
&3 Printers
Bekrons
& Bookmarks
% Quick Browser

L @} Run Command..
A Lock Screen

Puc. 16.2. 3anyck KDE

X Window System

OOpaTuTe BHUMaHUE Ha TO, YTO BCE 3aryiaBHbIe OyKBbI «X» B 3TOH
JIEKIIMU — JATHHCKUE,

Ha cBeTe cyiliecTByeT MHOXECTBO rpadUyecKUX YCTPOUCTB, yripaBieHue
KOTOPbIMM HA HU3KOM YPOBHE (BbIBOJ M300paKeHWH W BBOA JAHHBIX, HANPU-
Mep, 0 NEPEMELIEHHH MbILLH) — 3aJa4ya COBCEM HE U1 110Jib30BaTeisd, TeM 00-
Jiee YTO KAX/Iblil BUIL YCTPOMCTBA yNpaBasieTcs TI0-CBoeMy. 3a00Thl O BBOJIE U
BbIBOJIE HAa HU3KOM ypOBHe OepeT Ha ce0s rpaduyeckan noacucrema Linux — X
Window System, npenocTasisisi 0Jb30BaTENbCKUM MPOrPAMMAaM BO3MOXHOCTh
paboTaTh B TEPMHUHAX OKOHHOTO HHTepeiica.

X Window System Bo3HWK1a Bce B Toi ke UNIX, npuueM npoekT 31OT
ObLT HACTOJILKO HAyKOEMOK M HACTOJbKO MOJHO OXBATbIBAaA TOIJAUIHION 00-
JIacTh 3a4ay, CBSI3AHHYIO C rpadMKOM, YTO HUKAKHUX CEPbe3HBIX aJbTepHATUB
€My TaK M He MOsIBUJIOCh.
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X-cepBep n X-knueHtbl. Mpotokon X11

X Window System HCI0JIb3yeT TPAAULIMOHHY0 OKOHHYIO MOI€Nb, B KOTO-
POU MPOCTPAHCTBOM PECYPCOB SIBJISIETCS 3KPAH. DKPaH — 3TO NPSIMOYTOIbHUK,
Ha KOTOPOM OTOOpaxarTcst KOMaHAbl TpadpUueCcKOro #6/600a U OPraHU3yeTcs
obpaTHas CBA3b C YCTPONCTBAMM IrpacnuecKoro egoda. [lpumep obpaTHOIi CBSI-
34 — yKasaTesb MbllIK. CaMa Mbllllb — JOBOJBHO NMPOCTOE YCTPOMCTBO BBOMA,
crnocobHoe nepenaBaTh UHGOPMALIMIO O IEPEMELIIEHUH Kypcopa U COCTOSHUHN
KHOTIOK. YKa3aTe/b Xe 0TOOpaXxaeT MHEHUE MOACUCTEMBI 00 aOCOMIOTHBIX KO-
OpAMHATaX TMITOTETUYECKON «TOUKH BBOIA».

Jlobpo moxanosare B

.

KDE | WindowMgker]  Fvwm KDE (safe)
N

Some Linux

[T Buidpats wmdow manager 0o YMoTaHRo Bemon l

Puc. 16.3. PacnogoxeHue Touku BBoaa (pokyc)

B npuMepe ykasatejb MBIIIM TMOKa3biBaeT pacnojoXeHWe TOYKH BBodAa
(Ha kHonKke “WindowMaker”). Eciu ceituac Medonuil HaxXMeT Ha JieBYIO
KJIaBULIIY MBILIH, Tpaduueckas noacucreMa 3apuKCUpyeT 3T0 COObITHE BBOIA U
NepeaacT ero Tof 3adaye, KOTOPOIl MPUHALIEKHUT COOTBETCTBYIOIHAS KHOMKA.
HMMenHo 3amauu (a He CUIAIUUKA 332 MOHUTOPOM T10OJIb30BaTe/b) U SIBJSIOTCS
cyobektamu 1 X Window System, 1 HMEHHO MeXay HUMH pasfensiioTcst rpa-
¢uueckue pecypchl. Kaxnoi 3anaue NpUHALIEKUT OIHO UM HECKOJIBKO OKOH,
MPEeACTaBICHHBIX HEKOTOPOH (KaK MpaBu/I0, NMPAMOYTOAbHON) YaCTblO 9KpaHa.
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BHyTpH OKHa BbIMOJHSAIOTCS rpadHUyecKkue ornepaluny (BbIBOA) U UMEHHO OK-
HaM MepenaeTcsi MOTOK JaHHBIX OT YCTPOHCTB BBoAa. Kakoe OKHO MOJTyYHT CO-
ObITUSI BBOJA — ONpPEAENSIETCS C MOMOLLUBIO CHHTETUYECKOTO MOHATUS (IOKYC:
BBOJIMMbI€ TaHHbIE MepeaaloTcst OT rpachUUeCKOM MOACUCTEMBI TOJILKO TOMY OK-
HY, KOTOPOE «TIOJYYHII0 (POKYC»; MO YMOJYAHUIO 3TO MPOUCXOINT, KOTAa yKa3a-
TeJIb MbILIM MOMNANaeT B YaCTh IKPaHa, 3aHUMAEMYI0 3TUM OKHOM.

B 6oJiee CJIOXHOM cliydyae OKHa MOTYT nepekpuiéamucs, YaCTUIHO 3aHUMas
OIMH M TOT Xe€ y4acTOK 3KpaHa. Ec/iu 1ONOJHUTENbHO MOCTAHOBUTL, YTO KaX-
JI0€ U3 HUX JIEXHT Ha CBOEH rinyOHHe, TO CaMOe «BEpXHeEe» OYIEeT oToOpaXaThCst
MOJIHOCTbIO, U eMy OyIeT NOCTYNEH IUist BbiBoJa U MosyueHUs (oKyca BeCh 3a-
Ka3aHHbIi NpsMOYToJIbHUK. Caedyiouee 3a BEpXHUM OKHO MOXET ObITh UM «3a-
TOPOXEHO», U TOTda omodpaxcaemcs TOJbKO YaCTb 3TOro OKHA, KOTOPYIO BUOHO
«H3-TI0J» BEPXHETo. 3aMETHM, UTO 8b/800Umb 3TO OKHO MOXHO B Mpeaenax ece-
20 3aKa3aHHOTO MPSAMOYTOJbHUKA, MPOCTO BUAHO MOXET ObITh He BCe, U yIpaB-
JleHue (hokycoM OyneT NMpoUCXoaUTh HA OCHOBAaHUM BUIMMOM YacTU OKHa.

I1porpamMa, KoTopast OTBeuaeT 3a paboTy € YCTPOUCTBAMM IpahMuecKo-
ro BBOJA W BbiBOAa U 0OeCreuyrBaeT MPU 3TOM JIOTUKY OKOHHOMW CUCTEMBbI, Ha-
3bIBaeTcsa X-ceppepoM (X Server, To eCTb cepBep cucTeMbl «Mkc»). B paMkax X
Window System X-cepBep — 9T0 siapo. [1onoOHO sapy, OH BbINOJHAET HU3KO-
ypOBHEBbIE OMepalluv U B3aUMOIEUCTBYET C anmnapaTypoi, HUUero caMocTos -
TeJlbHO He mpeanpvuHuMasi. [lonobHO sapy, OH NMpedocTaBsIET 3a0a4aM YHU-
(buumpoBaHHbIH HHTEpGENC K 3TUM HU3KOYPOBHEBbIM (DYHKIIMSM, a Takxke
3aHUMaeTcs pasielieHueM J10cTyna {OKHO M (oKyC) K rpadMuecKHUM pecypcam.
X-cepBep He MHTepecyeT, OTYEro 3TH 3adavyu MOABISIOTCA U yeM XUBYT. OH
TOJIbKO MPUHHWMAET 3aMpockl Ha BLIMOJIHEHUE rpachUiecKUX JEUCTBHI U niepe-
JaeT 1Mo Ha3Ha4yeHWIO BBOAWUMbIE JaHHbIe. 2KH3HeobecreyeHUe MpoleccoB U
naxe crocod nepeaaym X-3anpocoB — AeJI0 UCKJIIOUUTENBHO OMepallMOHHOMH
CHUCTEMBbI, I10 OTHOLIIEHUIO K KOTOpO# U caM X-cepBep — 3adava.

3agauu, KoTopble oOpalllalTCst K X-CepBepy € 3arpocaMM, Ha3blBalOTCs
X-kanentamMu. OObIYHO X-KJIHEHT CHavyajla perMCTpUpyeT oKHO (MOXHO He-
CKOJIbKO), KOTOpoe W OyIeT CIYXMTb €MY MOJIEM BBOJa-BbiBoAa. [10ToM OH
CMOXeT PUCOBaTh B 3TOM OKHe M 00pabaThiBaTb ITPOHUCXOIAIINE C OKHOM €O-
ObITHA: aKTUBHOCTb YCTPOICTB BBOJA U U3MEHEHHE CBOICTB CaMOTo OKHa (pa3-
Mep, fepeMellieHUe, NMpeBpallleHUe B UKOHKY, 3aKpbITHE U T. M.). X-KJIWEHT B
Linux — 3T0 npouecc, 3anyckaeMblit OOBIYHO 8 (hoHe (He CBsI3aHHbIH M0 BBOY C
TepMMHaJIbHOM TMHUEH). B caMoM nesie, 3aueM rnpolieccy YMTaTh ¢ TEpMUHANA,
KOra JUIsi BBOAa OH MOXET UCIOJb30BaTh X-ceprep? Eciiv ¢ X-ceprepoM cBsi-
3aTbCsA HE yOacTcs, Ha CTAHAAPTHOM BbIBOJE OLIMOOK MOXET MOSIBUTLCSA Ka-
KOe-HUOYIb COODIIIEHHE — €T0 JIETKO NMepeHanpaBUTh B (aiil.

X-cepBep
I1porpamMMa, npvHHUMalollas U oOpadaTbiBaollas X-3aMpochl.
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KiiMeHT nepenaeTt cepsepy X-3ampochl IOObIM JOCTYITHBIM €MY CIIOCOOOM.
B pasHbIx Bepcusix Linux, HanpUMep, MOTYT HCIIOJIb30BaThCs pa3IMuHbie 0O0bEK-
Tbl (ailIoBOH CUCTEMBI (Yallle BCEr0 TaK HA3biBA€Mble COKETbI, CXOAHbIE MO
(PYHKLMOHATBLHOCTH C IByHarpaBieHHbBIMU KaHajiaMUi). Bo MHOTHUX ciiyvasix 3a-
TIPOCHI MIePEaaloTCsl O CETU; MPU 3TOM HEBaXXHO, KAKOI UMEHHO TPAHCIIOPTHBIH
ypOBEHb OyAeT UCTONb30BaH JUIsl COENUHEHUS] KIIMEHTA C CEPBEPOM (B COBpE-
MEHHBIX CHCTeMax 3To, yalile Bcero, ceTb TCP/IP u npotokon TCP). [haBHoe,
YTOOBI KJIIMEHT NOChIaT CTaHAAPTHBIE 3aMTPOChl, COOTBETCTBYIOLIUE ONPEAEICH-
HOMY NIPOTOKOJY oOMeHa naHHbIMU. KcTaTu ckasaTh, apyroe vmsi X Window
System — X11 (vau X11R6) — 310 npocTo HOMep éepcuu X-NpOTOKONA, CTaHAap-
TU3yioLLlero X-3amnpochl, Mpu 3ToM «R6» 0603HayaeT HOMEp MOABEPCUH (Tevi-
sion) M BMOMHE MOXET yBeNUYUTbes, ecnu X11R6 ycTapeeT HacToNbKo, YTO Mo-
TpebyeT nepecMoTpa (revision).

«Togplit» X-cepBep, K KOTOPOMY He NMPUCOEAHHEH HU OOHWH X-KJIMEHT,
MOXHO 3aIyCTHTDb M3 KOMAHAHOM CTPOKH — IUIsI 3TOTO 1OCTATOYHO BHITIOJIHUTD
KOMaHay “X" (0aHa 3arnaBHasi JaTHHcKast OykBa X). UMeHHO TaK Y MocTynui
Medoauit — TEKCTOBasi KOHCOJb CMEHHUJACh YEPHBIM 3KpaHOM 0e3 BCAKHX
OKOH.*

Ha skpaHe ecTb TONBKO KpECT, KOTOPbLi MepeMellaeTcs MpYU nepeMellie-
HMM MBIIHU — KypCOp. DTO 03HAYaET, UTO X-CepBep 3aMyllleH KOPPEKTHO, ycTa-
HOBMJ1 HEOOXOAHMMYIO CBSI3b € YCTPOUCTBAMHU rpadMuecKoro BBoaa 1 BbiBOAA U
0XWIAaeT, Korna K HeMmy ¢ X-3anpocamMu oOpaTUTCsl KaKOH-HUOYNb X-KJIUEHT.
OnHako, noka He 3anylleH HU OAMH X-KJMEHT, IS Monab3oBaTenass X-cepBep
COBEPILEHHO OeCrone3eH: KpoMe NepeMELLIEHUs Kypcopa caelaTb HUUEro He-
BO3MOXHO. Medoauit Mor Obl pacTepsITbCs, OKa3aBLUMCh MEPEN YEPHDBIM 3Kpa-
HOM X-cepBepa, eclu Obl He 3HAJI O TOM, YTO MOXET NMEPEKIIOUUTLCS 0OPaTHO
Ha N100y10 BUPTYabHYIO KOHCO/Nb, HaXaB COYeTaHUWE KJIaBULI Ctrl1+Alt+FN,
rie N — HoOMep KOHcoJM oT 1 no 12. IepexkiiounTthcsi 0OpaTHO Ha 3KpaH, YI-
paBiasieMbli  X-CEpBEPOM, MOXHO, HaXaB KOMOMWHaALMIO KJIaBHIH
Ctrl+Alt+F7.

DISPLAY

Y1obbl HauaTh paboTy ¢ rpauueckoi cpenoi, X-KJIHeHTbl I0JXHbl Ka-
KUM-TO 0Opa30oM AOCTaBUTb CBOM 3aMpoc X-cepBepy — IJisl 3TOro y X-ceppepa
IIOJIXKEH ObITh KaKOH-TO TOUHBIN ampec. Anpec X-cepBepa, K KOTOPOMY AOJXK-
Hbl OOpallaTbCsl ¢ 3aNIPOCOM X-KJIHEHTbl, XPAHUTCSI B MepeMEHHON OKPYXKeHHs
DISPLAY. ®@opMmaT DISPLAY MPOCT. crocob_LoCTyIla:HOMep_cepBe-
pa . HoMep_skpaHa. Ilon cnoco6oM nocTyna MoXeT Moapa3yMeBaThCsl CEThb
(TOoraa UcCIoub3yeTcsl CETEBOM aapec MallMHbl C X-CEPBEPOM) MJIM KaKOH-HU-

* B HekoTopbix BapuaHTax X Window System 3KpaH MO yMOJYAHHMIO PAaCKPaUIMBAETCs B YEPHO-
6eny1o KpanmHky.
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Oyab APYroi MexaHU3M, NPUHATHIA B KOHKPeTHOM cucTeMe. Ecnu He Hanucath
HUuero, OyaeT BbIOpaH crnocod no ymonuaHuo. HoMep cepBepa HyxkeH s
paszuueHust pasznbix X-CEPBEPOB, 3aMyllIEHHbIX HAa ONHOM KoMIbioTepe. B
Linux MOXHO 3aMyCTUTb HECKOAbKO X-CEPBEPOB U NEPEKAOUATLCA MEXIY HU-
MH, KaK MEXN1Y BUPTYaibHbIMHU KOHCOJAMU — C MOMOWbLK Ctri1+Alt+F7,
Ctrl+Alt+F8* u T 0. B cucTeMe MOXET ObITb HECKONBKO BUPMYANbHbBIX CEP-
BepoB (CM. pasnen «BupTtyanbHblil cepBep»). Bce OHU Q0OMIKHBI UMETh pa3Hble
HoMepa. HakoHel, OAHMH cepBep MOXET paboTaTh C HECKOJIbKUMU KpaHAMH —
U (pU3MYeCcKU (eCTb BUACOKAPTHI C BHIXOAAMHM HAa HECKOJbKO MOHUTOPOB), M
BUPTYaAJIbHO (BOT TYT YK HUKAKHUX OrpaHuueHuii HeT). [TpaBna, 3To ObiBaeT He-
4acTo, U HOMEp IKpaHa TOXE MOXHO He YKa3biBaThb.

Anpec X-cepBepa, 3anyuieHHoro MedoaueM, OyaeT BBITAAETb Tak:
“ ;0" — NOCKOJIbKY CepBep 3anylleH Ha TO Xe MallyHe, Ha KOTOpoii paboTta-
eT Medoauin, MOXHO MCIONAB30BaTh CMIOCOD A0CTyMNa MO YMOAYAHUIO (MO3TO-
MY aZpec HauMHAEeTCsl ¢ ABOETOUMSI), MOCKOJbKY CEpBEP €AUHCTBEHHbII, OH
nojaydus HoMep ” 0, a 3KpaH MOXHO He yKa3blBaTh. Tenepb Medoanii Moxer
B MO0l KomMaHaHoM obonouke (shell) ykasath anpec X-cepBepa B rnepeMeH~
HOI DISPLAY, TaK uTo JK0OOM 3anylleHHbIi U3 3Toi shell X-kJiMeHT yHace-
ZlyeT 3TO 3HAUeHHe W OyaeT OTNPaBAATh X-3alpOChl TOMY CEPBEpY, KOTOPBIH 3a-
nyctua Medonuii:

methody@susanin:~ $ export DISPLAY=:0
methody@susanin:~ $ echo $DISPLAY
:0

methody@susanin:~ $ xcalc &
IIpumep 16.1. 3anyck X-K/NHEHTa U3 BUPTYJIbHOWH KOHCOJHU

B pesynabrate 3TUX AeHCTBUI M3MEHMICS 3KpaH X-cepBepa: B JIEBOM
BEPXHEM Y1y OTKPbLIOCH OKHO KajlbKyasTopa — xcalc. [Tpousouino caeayto-
lilee: MpHM 3anycke xcalc npoBepua 3HaueHUe nepeMeHHoU DISPLAY u Ha-
npaBusl X-3ampoc Mo ykKasaHHOMY TaM aapecy; Mo 3amnpocy oT X-KJAUeHTa
(xcalc) X-cepBep BbiACIUA €MY OKHO U BbIMOJAHWA HEOOXOAMMbBIE ONepaluu
rpaprMueckoro BblBoa, YTOObLI OTPUCOBATH COACPXKUMOE OKHA (OMSITh Xe, IO
3anpocaM xcalc). Tenepb nNpu MOMOLLMU MBIIUKM M KJIaBUATYpbl, TIEPEMECTHUB
TOUYKY BBOAA Ha 3TO OKHO, BIMOJHE MOXHO YTO-HHUOYAb BbIYMCIUTDL, OAHAKO HU
NepeMeCcTUTb OKHO, HU U3MEHHUTb €r0 pa3Mep, HA CBEPHYTb — TO €CThb BbITOJ-
HUTb T€ OMEPALIMM, K KOTOPbIM TaK MPUBbLIKJIU NOJb30BaTE/IM OKOHHOIO UH-
Tepdeiica, — HEBO3MOXHO: caM X-CepBep UX He MpOU3BOAMT. s 3TUX onepa-

* Dta hyHKUMA He OyreT paboTaTth, ecin B KOHDHUIypaunoHHoM (aiine X-cepepa BKIOUYEH na-
pameTp “DontVTSwitch”.
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LUuii TpebyeTcs crieudaibHasi NporpaMma — JUCNETYEp OKOH, O KOTOpPOUH peyb
nouaeT HUxe (c™m. puc. 16.4.).

Puc. 16.4. 3anyck X-KjJHeHTa

C NoMOLUIbIO CeHUabHbIX X-3aMPOCOB MOXHO U3MEHUTb BUI U NOBENe-
HUE caMoro X-cepBepa U3 TOM e KOMaHAHOH 000JI04KH, B KOTOPOW YCTaHOB-
JieHa repeMeHHasi okpyxxeHust DISPLAY. Hanpumep, KkomaHna “xsetroot
-solid green &” U3MEHUT LBET DOHA Ha IKPaHE CepBepa Ha 3e/IeHbI,

HUtak, X-cepBep 3anyckaeTcss Ha OLHOM KOMITbIOTEPE, a X-KJIMEHTbI
BMoOJIHE MOTYT paboTaThb Ha ApYyrux (NMpUYEM Ha HECKOAbKUX'), mocklias emy
3anpochl. C TOYKH 3pEHUS Yea0BeKa, CUISILIETo 3a (00paTuTe BHUMaHue!) X-
cepgepom, KaXAbli TAKOW KJIMEHT NPEACTAB/EH B BUAE OKHaA. TpeboBaHus K an-
napatype Ha MalllMHax, 3anycKalowux X-KAMeHTbl, OYAYT U3PSIAHO OTJIMYATh-
¢ OoT TpebOBaHU K allnapaType MalluHbl 4 X-cepBepa. TUNMYHas MallvHa
¢ X-cepBepoM — 3TO pabouee mecmo (workstation). OHa 10X Ha ObITh 000PYIO-
BaHa KaueCTBEHHbIMU YCTPOUCTBAMH BBOIA~BbIBOIa — MOHUTOPOM, BULEOKAP-
TOM, K1aBUATYpoil U MBIIBIO. UTO Xe KacaeTcsl ee BLIUMCAUTEABHBIX CITOCOO-
HOCTEN, TO UX JOMXKHO ObiTh AOCTATOYHO MJISI BBLIMOJHEHUS X-3aNpOCcoOB, U
TOJbKO. Takoil KoMnbloTep He 06s13aH paboTarh ol ynpaeaeHueM Linux, Ha
HEM JIaKE€ MOXET BooOUIe He ObITh onepauuoHHol cucteMmbl! B BocbMuaecsi-
Thle TOIOBI BBIMYCKAAUCh MONOOHBIE YCTPOICTBA, Ha3biBaeMble «X-TepMUHAI»
(X-terminal).
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X-KJIHeHT
flporpamma, ocyliecTBasitoulas BBOA M BbIBOA IpadMyecKMX HaH-
HBIX MPH NMOMOIIU X-3aMpocoB, 06pabaTbiBagMblX X-CEPBEPOM.

B oTiiMuMe OT MalIMHBI ¢ X-CepBepOM, KOMIIBIOTED A4 3anycka X-KJIu-
€HTOB MOXET COBCEM HE UMETh YCTPOUCTB rpaduueckoro Bpona-sbipoga. Ero
3aa4ya B TOM, 4TOObI Bce X-IIPOrpaMMbl M 3aNyCTUBLIME WX NMOJb30BATEIH He
Meulaay Apyr Apyry padorats. Ha Takoit MauinHe HyxXHa XOpOUIO HaCTPOEH-
Hag onepalMoHHas c¢peaa, C JOCTaTOYHBIM ISt 3amycka MHOTHX MpOLIECCOB
ObICTpOAEACTBMEM U 0ObEMOM ofepaTuBHOM nmamaTtu. Ilapa X11R6—Linux
BEChMa HETIOX0 paboTaeT Ha TaK Ha3bIBAEMbIX 0e30uUckosbix Komnaexcax. Pa-
GouMe CTAaHIIMU B TAKUX KOMILJIEKCaxX — caMble HACTOsLLIME X-TEPMUHA/IbI, OHU
He UMEIOT XEeCTKUX AUMCKOB. Bes paboTa NMpoUCXONMUT Ha HEHTPaJbHOM KOM-
MBIOTEPE, C KOTOPOTO Ha pabouylo CTAHLIMIO 3aTPYKAIOTCs MO CETH ype3aHHbIi
BapMaHT CUCTEMbl, JOCTATOUHbII Mg 3anycka X-cepBepa, U caM X-cepep. B
TaKUX KOMILIEKCaX aIMUHUCTPUPOBATh HYXKHO OJHY TOJIbKO LUEHTPAIbHYIO Ma~
LIMHY, OHU HaaeXHee KOMIMbIOTEPHBIX 3a/10B U, UTO HEMAJIOBaXHO, CTOST Ae-
uieBsie, TpUYEM B KaueCTBe X-TEPMUHAJIOB MOXHO UCHOb30BaTh U JOBOJIBHO
MaJIOMOLLHbIE, «[TOXHUIbIE» KOMIBIOTEPHI.

BupTtyanbHbiit cepBep

OaHO U3 MHOTUX AOCTOMHCTB X-NPOTOKOJA 3aKI04YaeTcsd B TOM, 4TO X-
CEPBEPOM MOXET CJAYXUTh JI00as mporpaMma, UcnoJiHsAwmas X-3anpochkl, a
paboTaeT M OHA Ha caMOM JeJie C KaKUM-HUOYIb rpaMyecKuM YyCTPORCTBOM
WJIY TOJIBKO NpUTBOPsieTcsS — HeBaxHO. [IpoTokonom X11R6 nonbsyercd cep-
Bep MeyaT Xprt, KOTOpblit BIBOAUT Ha IPUHTED BCe X-3aMpPOChl UK Xvnc —
X-cepBep, ynpaeaams KOTOPbIM MO CHEeHUAIbHOMY NMPOTOKOIY MOXHO C He-
CKOJIBKUX MalIMH, C MOMOLIBIO Xvnic MOXHO YCTpauBaTh NoKa3 paboThl KaKO-
ro-HUOYIb X-KJIUEHTA MO CETU — NPU 3TOM BCE NOJIL30BATEIM OJHOBPEMEHHO
CMOTYT TOHSITb O 3KPaHYy 00uH U mom e yKasaTeJb MbILIY (YTO, KOHEYHO,
MOXKHO W 3alpeTUTh).

BuptyanbHblit X-cepBep MOXET BOOOLIE HUKAKUX AeHCTBUI He BBINOJ-
HATh, @ TOJBKO NepenaBaTh X-3anpochl Kyaa-HUOYAb Aajblie, HANPUMED, «Ha-
cToseMy» X-cepBepy. Tak nocrynaet AeMoH Secure Shell, sshd (nporpamma
TEPMUHAJILHOTO JOCTYIA, O KOTOPOIt yXe uina peyb B ITOH JIEKUUHU), Nepe-
npabiags X-3anpockl X-cepBepy B 3auwugposannom BUIE. DTUM CBONCTBOM
sshd MOXHO BOCMNOJIL30BaThCS, €CAU COOOLIEHUE MO X-MPOTOKOJIY MEXIY
JNIBYMSI KOMITLIOTEPAMU HEBO3MOXKHO (3aNpeLIeHO MEKCETEBBIM 3KPaHOM), UIIH
aOAMUHUCTPATOP CUUTAET TAKOE coeAuMHEeHHEe Hebe30MacCHbIM:
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methody@sakura:~ ssh methody@fuji

methody@fuji's password:

Last login: Sat Dec 25 13:26:40 2004 from localhost
methody@fuji:~ $ xcalc

Error: Can't open display:
methody@fuji:~ $§ export DISPLAY=sakura:0
methody@fuji:~ $ xcalc

Error: Can't open display: sakura:0
methody@fuji:~ § logout

Connection to fuji closed.
methody@eakura:~ ssh -X methody@fuji

methody@fuji's password:

Last login: Sun Dec 26 11:13:08 2004 from sakura.nipponman.ru
methody@fuji:~ $ echo $DISPLAY

localhost:10.0
methody@fuji:~ $ xcalc

# pa6oraer :) !
Ilpumep 16.2. BupTyanbHbiii X-cepBep ssh

Homnyctum, Medonnii xoueT 3anycTUTh X-KJAMEHT (HallpuMep, xcalc) Ha
JIpYTro¥ MalllIMHE B TOKAJIbHOM ceTH — fuji, Ile y Hero eCThb y4eTHas 3anuch (To-
xe methody). ITocae Bcex onepauuii, npoaenaHHbIX B MIPUMEpPE, Ha 3KpaHe X-
cepBepa Ha nokaabHoid MailliMHe Medoausi (3a KOTOpoi OH CHAMT), MOSIBUTCSA
€111e OJIHO OKHO Xcalc; MPpH 3TOM 3TOT xcalc B e HCTBUTENIbHOCTH 3amyllleH Ha
MaltrMHe fuji M Bce BbIMMCIUTEbHBIE ONEPALIMU BbITIOHIOTCS MMEHHO TaM.

HemoH SSH 3aBoauT BupTyanbHblil X-cepBep Ha ydaaenHol MallWHe,
npHUyYeM oObIYHO HoMep__cepBepa 3aBOJUTCS TaKMM, YTOObl HE MepeceKaThb-
cs ¢ X-cepBepaMu, KOTOpbie MOTYT ObIThb 3allyLI€Hbl HA 3TOM MallWHE (B MPH-
Mepe HoMep__cepBepa paBeH 10). BUpTyanbHbIi s shd-X cepBep IPUHUMAET
Bce X-3ampochl C TOTO Xe KOMIbIOTEPA M NepeaaeT UX — B 3allHdpoBaHHOM
BHJE — Ha KOMIIbIOTED, T 3aMylleH ssh W HeBUPTyalbHbIA X-cepBep. 30ech
Bce X-3ampochl BbiHMMaTcd N3 SSH-«sononposona» n nepeaatoTest MecT-
HOMY cepBepy, KakK ecjii Obl OHM UCXOAWIIH OT MECTHOTO X-KJIHEHTA (TaK OHO U
€CTh: 3TOT KAHEHT — ssh).

XFree86 u XOrg

HanGosnee pacnpocTpaHeHHas BepcHMs peanusauumu X11R6 Ha3sbiBaercs
XFree86. Dta rpacduyeckas NMoJACHCTEMA H3HAYATBHO NMPOEKTHPOBAJIACh KaK pea-
guzanms X11RS s MallinH apxuTeKTyphl 1386 — caMbIX pacnpocTpaHeHHbIX Ha
CEerolHs1 MEPCOHAIBHBIX KOMMBIOTEPOB. [J1aBHAst 0COGEHHOCTD 3TOI apXUTEKTYpPbI
— BecuMcieHHOe MHOTOo00pa3re YCTPOHCTB rpaduyecKoro BbIBoAa (BUAEOKAPT) U
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HEMNpPeCTaHHOE HapyleHUe WX pa3paboTUMKaMHU BCEX MBICIMMbIX CTaHIApTOB.
[Mo3toMy rnasHo# 3agadeit cozaareneil XFree86 6bi10 ycTpoUTb TMOKYO CTPYKTY-
PY KOMINOHOBKM U HACTPOHKU X-CepBEPA B COOTBETCTBUU C MOABEPHYBILMMCS MO/
PYKY YCTPOHMCTBOM rpahMuecKoro BbiBoAa, a 3A0HO W BBOAA, TOTOMY UTO KJIaBU-
aTyp, Mbliliel M 3aMeHSIOLIMX MX YCTPOMCTB Ha cBeTe Toxe Hemaio. CeromHs
XFree86 cyllecTByeT 1151 MHOTUX @PXUMTEKTYP U MHOTHX OMEPALIMOHHBIX CUCTEM.

B nocnenuue ronwl napaniensHo ¢ XFree§6 pa3BuBaeTcsi ocHoBaHHas Ha
TEX XKe UCXONHbIX TeKcTax X Window System rpacduyeckas noacucrema XOrg,
o HenaBHero BpeMeHHW Mo CNeKTPY MOMIEPXMBAEMOro 000OpYAOBAHUS, apXU-
TEKTYP U (pYHKLUMOHATbHOCTH XOrg Masio yeM oTinyaiack ot XFree86, v ceituac
OHU TOXe MPUMEPHO 3KBUBAJIEHTHBI C TOYKM 3peHHUs nonb3oparend. OnHako
HaMpaBieHUs pa3sumus 3TUX ABYX MPOEKTOB, COCTAB UX Pa3pabOTUMKOB U JU-
LEH3UOHHAs MOMUTHKA HeCXOXHU. B Onuxkaiiliem Oynyliem BMoJjiHe BEPOSTHO,
yto Xorg 06roHuT XFree86 1 Mo BO3MOXHOCTSM, U MO YaCTOTE UCTOIb30BaHMS.

Kondurypauna X-cepsepa

YT1006b1 MpUCNOCOOUTL Ipauueckyto noacucteMy (B Jwoboil peaiusa-
UMH) K UMEIOLLEMYCS 000pyIOBaHUIO, TPedyeTCs OpraHMu30BaTh COOTBETCTBY-
1owuii npouis. [1podunb rpadprueckoit NOACKMCTEMbl HAXOAUTCS B Katajaore
/etc/X11l, ocHOBHON koH(pUrypauMoHHbI daitn XFree86 HasbiBaeTcs
XF86Config-4 * — UMEHHO ero CYUTbIBAeT Npu 3anycke X-cepsep. KoHpu-
TypauMOHHbI# daits XOrg Ha3biBaeTcsl xorg . cont, a mpu ero OTCYTCTBUU UC-
noab3yetcs (ailn XF86Config.

Mbl pacCMOTPUM KOH(pUTYpaumio rpadpriyecKor NOACUCTEMbI Ha MPUMeE-
pe XFree86. Maiin XxF86Config-4 CTPYKTYPUPOBAH: COCTOUT U3 HECKOJIbKUX
00s13aTe/IbHbIX Pa3neioB, KOTOPblE MOTYT C/ieNoBaTh B JIl0OOM nopsiake. B pas-
nen o0beAUHSSIETCS YacTh NPOodhUIs, CBSI3aHHAasl C ONHON U3 CTOPOH NeSITEbHO-
cTH X-cepBepa. Kaxablil pazaen MMEeT Takylo CTPYKTYpy:

Section ‘“"HasBammePasgpena"

KmodyesoeCnoso "“llapaMeTpn"
EndSection
Ipumep 16.3. CtpykTypa pasznena XF86Config

BHyTpu pa3nena conepxxarcs 3anucu, Kaxaasi U3 KOTOPbIX 3aHUMaeT 00blY-
HO ONHY CTPOKY M 3alaeT 3HaueHue Il OOHOTO M3 MnapaMmeTpoB npoduis
* Uudpa 4 nosiBuaacs, 8 Ha3BaHU KW 3TOro daina ¢ sbixonoM Bepcuu 4.0 XFree86 — B aT0T MO-
MEHT M3MEHHICSH CHHTAKCUC KOH(UTYPALMOHHOTO (haiiia no CpaBHEHUIO C NPeablAYIIMMH BEP-
cussmu. TIpn 3ToM vacTb cTaporo o6OpyrOBaHWsI He NOAAEPXKHMBAETCHd YETBEPTOHW BepcHew
XFree86, noatomy ans Takoro o60pyaoBaHus NpUXOIUTCS UCNONb30BaTh OONee paHHHUE BEPCUM,
111 KOTOPbIX KOH(UTYPALMOHHbIH haitn coxpaHsieT cTapoe Ha3BaHWe — XF86Config.
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XFree86. B Havyasie 3anucu cTouT Krrouesoe Cro60, 3a KOTOPHIM CIEdYIOT [lapa-
MeTDPH, KOMTUYECTBO U (POPMAT KOTOPBIX 3aBUCHUT OT KJIIOYEBOTO cjioBa. Huxe
NIPMBOAMTCA CMHUCOK 00s3aTe/bHBIX pa3lefoB C KPAaTKUMH aHHOTALHUIMH,
OOBSCHSIIOLIMMHU IUIS1 YETO OHM CIIyXKaT:

Files Iyt k daknam c pecypcamm, Heo6xommmmMy X-ceprBepy
ServerFlags Obume napaMeTpH X-cepBepa
Module PacmpemMns, KOTOpHE cnepyeT 3arpy3uTh

InputDevice Onmucamme yYCTPOMCTE BBOZA

Device onmucaHme YCTDPOKCTBA BHBOZA (BMIOEORapTH)

Monitor OnmcaHme MOHMTOpPA

Modes Omcanne BULEOPERMMOB

Screen OmmcaHMe 3KpaHa (CBA3ZHBAE€T MOMMTOP M BMIEOKApPTY)

ServerLayout KRoHdurypammsa cepsepa
ITpumep 16.4. Pazgenst XF86Config

ITouTH Kaxaelili U3 MepeyUCAEHHBIX PAa31eIOB MOXET NMPUCYTCTBOBAThH B
KOH(MUIypaLlMOHHOM aiijie B HeCKOJBKHUX 3K3eMIUIIpax, HapuMep, MOXeT
ObITb HECKOJIBKO pa3aenoB (InputDevice), ONUCHIBAIOWIMX pa3Hble YCTPOii-
CTBa BBOJA (pa3Hble MBbIIIYM U KJiaBHaTypbl). OQHAKO 3TH pa3iesibl HE paBHO-
MpaBHbI, a 00pa3ylOT MEePapXU4ECKyl0 CTPYKTYPY, CaMbiM TJaBHbIM (KOpHe-
BbIM)  DJIEMEHTOM  KOTOpPOH  SBAsIETCS  KOHMHUIypauus  cepBepa
(ServerLayout). B 3ToM pa3zaene yKa3blBaeTCsl, KAKUE UMeHHO W3 ONMCAH-
HbIX B (paiine ycTpoicTB BBoAa (pa3aenbl InputDevice, KAK MUHMMYM ABa —
IUIS1 KJIABUATYPbl M MbILLIM) U BbIBOJA (Screern, KOTOPLIH CBSI3bIBAET B €AMHOE
YCTPOMCTBO BbIBOJAA MOHUTOD M BUIAEOKAPTY, CChLIAsICh HA UX OMUCAHUS B CO-
OTBETCTBYIOLIMX pa3iaefiax) OyayT 3adeiicTBoBaHbI Tipu pabote X-cepsepa. B
KaXIOM pasaenie TIPUCYTCTBYET CTpoKa «Identifier “upnentuduratop” ».
HMMeHHOo 3Ta cTpoKa Hcnonb3yeTcs Wisl Bbibopa HYXXHOFO W3 ONHOTUIHBIX YCT-
PDOKCTB B pasjaeiie “ServerLayout”. HanmpuMep, Ha MamuHe, rae paboraet
Medoauii, oburast KoHHUIypaLKs cepBepa BhIDISLANT Tak:

Section "ServerLayout"”
Identifier “layoutl"
Screen "screenl"
InputDevice "Mousel" "CorePointer"
InputDevice "Keyboardl" "CoreKeyboard"

EndSection

Ilpumep 16.5. Paszpen ServerLayout KoHburypauMoHHOTO aiina
XF86Config
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Co0TBETCTBEHHO, NPH 3aMyCcKe cepBepa OyAyT UCIIOAb30BaHbl TOT pa3aes
Screen, B KOTOPOM COAEPXMUTCA 3aNich «Identifier “screenl”», Mblllb
“Mousel” U KJlaBhatypa “Keyboardl”.

Y1006BI pa3obpaThCs B NOAPOOHOCTSIX KaXIOro pasaena, TpebyloTcs on-
penesieHHble 3HAHHUS O paboTe U XapaKTepHCTUKaX YCTPOICTB BBOJAa M BhIBOJA,
MO3TOMY 311€Ch Mbl He OyneM NMpHBONIUTL KOHKpETHbIE ripuMephl. [loapobHo o
dopMaTe XF86Config MOXHO NPOYUTATh B COOTBETCTBYIOILIEM PYKOBOACTBE
XF86Config(5). Iag MHOTUX NOJb30BaTeler OyneT NOCTaTOMHO npoduis
rpapuyecKoii MOACUCTEMBI, CO3JAHHOTO OHUM U3 CYLIECTBYIOLLIMX MACTEPOB,
CcaMblil U3BeCTHBII M3 KOTOpHIX — xf86config. Bo MHorux amctpubyrusax
MMeIOTCs1 COOCTBEHHbIE MOJIyaBTOMATHYECKHE YTHUIAUTBI HacTpoilku X11. C ux
MOMOLIBIO MOXHO cO3aaTh 0oJiee WIM MeHee NMOAXOASIIMi Npoduib, HE BHU-
Kasi B TOHKOCTH, HEPEAKO — HEMOCPeNCTBEHHO IIPU YCTAHOBKEe cucTeMbl. Bo
BCSKOM cJlyyae, y MoJib30BaTelsl BCErla OCTaeTCsl BO3MOXHOCTb KOPPEKTHPO-
BaThb Npoduib BpyUHYlO, OTpelaKTUpOBaB KOH(UrypauuoHHbIi daiia. [1po-
CTO KOH(MPUTYpaUMOHHBII daill MOXHO NOJAYYUTh, 3aMCTUB X-CepBep C KJTI0-
YoM -configure u3-non cynepnoyn3oBates. [1py 3TOM B TeKyllieM KaTajo-
re Oynet co3naH aiitn XF86Config. new, B KOTOPOM X-CEPBEP COXPAHUT pe-
3y/IbTaThl aBTOMaTUYECKOTO Ofpele/ieHHs1 BHELLIHUX YCTPOMCTB.

Moaynun n paclumpenus

TpeOoBaHHe TMOKOCTH MPHUBEJSO K TOMY, YTO B peanu3auun XFree86 u
XOrg rpacduyeckas noacucTemMa cTaja COBCEM yXe Moxoxa Ha OnepaloHHYIO
cucteMy. CaM X-cepBep MIpaeT poJib Adpa. 3anyckasiCh, CEPBEP MOATPYXAET
dpaiisepsl — crielManbHble KOMIIOHEHTHI, paboTaloline ¢ BbIOpaHHOH BUAEO-
KapToi, U mMoOyau — KOMIIOHEHTbI, pacliMpsiiouiie ¢pyHKUHOHAJIBHBIE BO3-
MOXHOCTH cepBepa (B KOH(pUTYpaUMOHHOM dailiie XF86Config Heobxonu-
MbIe MONYJI MIEPEYMCIISIIOTCS B pa3neie Modules). EcTb BecbMa HyXHble pac-
uMpeHusi, Bpone glx (BbICOKOYPOBHEBbIE (DYHKLMM TpeXMepHOH TpadpuKH)
unu freetype (nosnepxka wpudroB TrueType), a ecTb 9K30TUUECKHE, KOTOPbIE
HHOTAa MOTYT NnoHanodutbes, HanpuMep, RECORD, no3sosnsioliee 3anuchi-
BaThb, a MOCJIe — «[IPOUTPHIBaThb» BCE NPOUCXONsILIME C CEPBEPOM COOBITHSI.

Pacmiupenus Ha3biBatOTCS TaK €LIE U TOTOMY, YTO UX BO3MOXHOCTH pac-
LIKPSIOT caM NMpoTokoa X11R6. BMecTo Toro, 4yto0bl MU3MEHSITH MPOTOKOJ BCSI-
KMW# pa3, Koraa B ToJIOBYy NpUIET ouepelHas vaesi, co3natean X11 npenycMort-
pesiu CTaHJApTHBIM crocod NONOMHEHUs1 3TOTO NpoToKoJa. [1pu aToM X-KJn-
€HT, XeJaloLIMi BOCIOJb30BaThCsl ONpPeae/IEHHbIM pacliupeHMeEM, Bceraa Mo-
XKET CrpocuTh y X-cepBepa, NoAdepXMBaeTCsl 1M OHO, U AeiicTBOBaTh MO 06-
CTaHOBKE.
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X-npunoxeHus

IMporpaMMHBIN NpoAyKT, UcnoAb3yIomui X1 1, Ha3pIBaeTCS MPUAOXKEHHUEM
(application, npyroe 3HaueHue — «[MpUMEHEHHUE»). ECIU cuuTaTh, YTO CaMH rpa-
(dbryecKkre BO3MOXHOCTH yXe pealn30BaHbl X-cepBepoM u OMbOIHOTEKaMu, TO
NporpaMMa U Ha CaMOM ZIeJIE OKAXETCS ApUNodHceHuem K CUCTEME, U BCsl ee 3acily-
ra OyIeT COCTOSITh B TOM, YTO OHA HpUMeEHUAA 3T BO3MOXHOCTH ISl PEILICHHS
CBOEH 3a1a4H.

SmMmynsaTop TepMuHana

C rpacdukoii unu 6e3, OCHOBHBIM UHTepdEicoM yripaBieHUs Linux Oblia
M ocTaeTcsl KOMaHaHas ¢Tpoka. X1, npemnarasi MHOW Cnocod B3aMMOIEHUCT-
BHUSi C KOMIILIOTEPOM, He J0JKHA JUILIATh [10Jb30BaTe/si BO3MOXHOCTH pado-
TaTh ¢ CAMOM CUCTEMOM UCTIBITAHHBIM U 2¢hdMEKTHBHBIM METOIOM — Yepe3 Tep-
MHHaJl. [103ToMy NepBoe COBEPILICHHO HEOOXOAMMOE X-TIPUIOXKEHHUE HOJKHO
NpeaoCcTaBAaTh BO3MOXHOCTD AOCTYNa K TepMUHal1y B X Window System.

3angaya gaTh monb3oBaTenio X1 [ KOMaHAHYIO CTPOKY PELIAETCS 1OBOJBHO
nerko. HyxHo 3aBecTu X-TIpuiokKeHHe, OKHO KOTOPOTo paboTaeT aHATOTHYHO

e 1 EE jlogi In Ju'x:

TnethodyRarnor nethodyls

Puc. 16.5. Omynsartop TepmuHana misg X1 1 — xterm
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OKHY TepMHHaJIA: TIepeaaeT CUMBOJIbHYI0 HHGOPMAaLIKIO OT MOAbL30BaTesNsl CUC-
TeMe M 0OpaTHO. JlenaeTcsa 3TO yxXe ONMMCAHHBIM B JIEKUMH Mount-MexaHn3-
MOM IICEBIOTEPMUHANIOB tty/pty (WU pts/ptmx): X-NIPUIOKEHUE MOAY-
yaeT BO BjaleHMe CriellMajibHOe YCTPOHCTBO TUIA pty, CBA3aHHOE MO BBOLY U
BBIBOY C TEPMHHAJIbHBIM YCTPOWCTBOM THIA tty, ¢ KOTOPbLIM pabdoTaet shell.
OO6luee Ha3BaHHE TAaKUX MPOrpaMM — 3MYJIATOp TepMUHaia ang X11 (xterm).
Medonuii MoXeT 3anycTUThb Xt erm BCE U3 TOH Xe BUPTYyaJbHOW KOHCOJIH, B
KOTOpOW onpenaejieHo 3HaYeHHe nepeMeHHo# okpyxkeHuss DISPLAY, u nony-
YUTh JOCTYN K KOMAHIHOH CTPOKe yXe U3 rpadpuyeckoi 060J04YKH,

B 1€BOM BEpXHEM YIJ1Y OTKPbUIOCh OKHO Xt erm, KOTOPOE JEr0 «[10Bepx»
OTKPBITOTO paHee xcalc. B OTKpbiBlIEeMcS OKHe xterm Medonuit ypuaen
NPUBBLIYHOE MpUIIallieHHe KOMAHIHON CTPOKH bash: Ternepb U3 3Toi KOMaHI-~
HOM CTPOKH MOXHO BBHITIOJHSATD JIOOble KOMAHIbI, B TOM YHCJIE M 3aMyCKaTb HO-
Bbie X-TIpUIOXKEHUS, HATPUMED, ellle OOUH Xt erm. YToObI TpU 3TOM U30EXKATh
HaJOXXeHHUs1 OKOH APYr Ha Apyra, MOXHO 3aMycTUTb Xxterm ¢ mapaMeTpoMm * -
geometry +150+150”, YTO 3aCTaBUT X-CEPBEP BblIATh EMY OKHO, BEPXHU
JIEBBII yrofl KOTOpOro oTCTOUT Ha 150 3kpaHHbIX TOYEK (MMUKCENE) OT JieBoi
rpaHULbl 3KpaHa, U Ha Te Xe 150 — oT seBoil. B 3ToM xterm 3HayeHHe DIS-
PLAY YHacjeqoBaHO OT POAUTENBCKOro NpoLecca U paBHO “ : 0”, TAK 4TO OKHA
BCEX 3aMyLleHHbIX U3 Hero X-MPUI0XeHUH OTKPOIOTCS Ha 3TOM Xe 3KpaHe,

He caenyet nytaTh npocpammy xt erm co cnocobom opraHu3aluu paboyeit
CTaHUMHM (TaK Ha3biBaeMblil «X-TepMHUHaI»): TEPMUHBI 3TU CO3BYYHbI, HO OT-
HOCATCS K pa3HbiM o0nacTsaM 3HaHUi. Hepenko ObiBaeT, 4To Ha 3KpaHe X-Tep-
MHMHa1a (KoMMNbloTepa) €CTb OKHO TepMHUHana X11 (nporpaMMmbl xterm).
XTerm nepenaeT CUrHaNbl KaK HACTOALIMH TepMUHAaJ, MMeeT GoraTblii Habop
yNpaBsIOLIKUX MOCAEA0BATENbHOCTEH (YHACAEA0OBAHHBIH OT ycTpoificTBa « DEC
VT102/VT220»), a B10OAaBOK MO3BOJsIET BOCMOJb30BAaThCS BCEMH MpEeUMYLIE-
CTBaMHU rpaduyeckoii cpenbl: BbIOpaTh IIPUPT, 3aIOMHHUTbL TEKCT HA 3KpaHe
(maxe TOT, KOTOPBIH yxKe UcYe3 ¢ IKpaHa) U MHOTOe Apyroe. .

KcTaTu cka3atb, KOMUPOBaHME TEKCTA MPU MOMOLUM MBIIIH — CBOICTBO
He Tonbko XTerm. Ha camom mene 1toboe OKHO, 3aperMcTpupoBaHHoe B X11
KaK TEKCTOBOE, I03BOJISIET OTMETUTD (TTPU MOCTOSIHHO HAXAaToil NepBOi KHOII-
K€ WM MOCAeA0BATEAbHBIMY HAXaTUAMU TPeThel) 4acTh TeKcTa. BeimeneH-
HbIH TEKCT MOXHO HeMELNEHHO BCTaBUTh B JTI000€ OKHO MeKchmo6020 6600a Ha-
>KaTHeM BTOPOH KHOIKH. YTHAUTA xcut sel NpeaocTapasgeT BO3MOXHOCTb pa-
00ThI ¢ OyhepoM oOMeHa cutbuffer), B KOTOPOM TEKCT MOXET XPaHUTbCS
CKOJIb YTOAHO LOJITO.

CeaHc paboTtni ¢ X11

Kak noranancs Medoauii, komaHaa startx AeJaeT HECKONbKO Ooblile,
4eM TPOCTO 3aNyck X-cepBepa; OHa, MOMUMO TOTO, 3aMycKaeT HECKOAbKO X-
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npuaoxenuit. 11g ynooHoit pabotsl B X11 noab30BaTe/io MPSIMO MPH 3anycke
rpapuueCcKOR NOACUCTEMbI MOTPEOYETCH Cpa3y HECKOJILKO NMPUIOXKeHUH. Bo-
NepBbIX, HY>KHO 3aNYCTUTh MPUJIOXKEHUE, KOTOPOE MO3BOJUT YIPABASTh OKHa-
MM (KaK MUHUMYM MepeMelllaTh UX), 4ero He AejaeT caM X-cepBep, TakHUe Mpu-
JIOXXEHHS1 Ha3bIBAIOTCS AMCTIETYEPAMH OKOH 1 OYAYT 00CyXAaThCs HEMHOTO TO-
3gHee. KpoMe Toro, nmoyie3Ho cpa3sy 3alyCTHTh pa3Hbie MEIKHE MPOTPaMMKH,
BPOIE MHIMKATOPA 3arpy3kKu CUCTEMbI X1 oad WU 3KpPaHHbLIX 4acoB xclock.
CaM X-cepBep He MeuIaeT HACTPOUTb C MOMOLIbIO Xset (MOXHO MOMEHSTh
Kypcop, 3BYKOBO#H CHUTHaJl, MEPEUMEHOBAaTh KHOMKHU Mbililk). OIHHUM CIOBOM,
NOJIL30BATE 0, KaK MPaBUIO, HY>XEH HEOONIbLIOWH crmapmossiil cyeHapuid, KOTo-
pblii 3anycKalicsl 661 BMECTE ¢ X-CEPBEPOM.

C mpyroit CTOPOHbI, CepBep XOpoWo Obl ocmaxasauséames, KOraa oH 60blLe
He UCMNOJb3yeTcsl, DTO, KOHEYHO, OTHOCUTCS K CXEME Oe3 NUCNETYEpa SKpaHa
(xdm): nosb3oBaTeb paboTaeT ¢ TEPMHUHAJIA, TOTOM 3aIlycKaeT X-CcepBep sl Bbi-
NOJTHEHUS] TpaUUECKHUX MpOorpaMM, BHITIONHSIET UX W OCTaHaBIMBaeT CepBep,
yTOObI rpapUUECKUM YCTPOMCTBOM MOT BOCTOJb30BaThC KTO-HUOYAbL APYrou.
CranoapTHbIi crioco® aBapHitHOro 3asepiueHusi pabothl XFree86 (Ctrl+Alc+
Backspace), BO-TiepBbIX, NOCTYINeH ToNbKO Ha XFree86, Bo-BTOPHIX, €10 MOX-
HO OTKJTIOUHMTbh, @ B-TPETbHX, BCE 3aMYLICHHbIE MPUIOXEHHS MOAYYAT B 3TOM CJIy-
yae cooOllIeHHe O BHE3AMHON KOHUMHE CEpBEPA M TOXE 3aBepLUATCs aBapUiHO.

Ecnu 3anyckath He caM X-cepBep, a HEKOTOPYI0 000I0UKY BOKPYT HEro,
Ha3bIBAEMYIO startx, TO aifOpUTM paboThi OyneT Takoil. CHavyana 3anycTHT-
cs1 X-cepBep M chOpMHUpYeTCs 3HAaUYEHHE MEPEMEHHON OKpyXeHUs1 DISPLAY.
3areM 3anycTUTCSl CueHapUi . Xinitrc, HaXOASLMHICS B JOMAalllHEM KaTalo-
re TMoJb30BaTe/isl, a €C/IM TaKOro HET — CHUCTEMHbIM CTApTOBbIA CLiCHApHi
/usr/X11R6/1ib/X11/xinit/xinitrc. [Ipennonaraercs, uto X-cepBep
OymeT paboTaTh 10 TEX MOP, MOKa BLINOAHsAETCS . xinitrc. Korga Bce KOMaH-
Ibl U3 . xinitrc oTpaboTaloT, ero BhIMOAHEHHE 3aBEPLLUUTCS, @ BMECTE C HUM
3aBepIUUTCS U paboTa cepBepa. [1o3ToMy pekoMeHayeTcst Bce X-MPUIOXKEeHUS
M3 .xinitrc, KpoMe MocAeaHero, 3anyckaTh 6 goHe, YTOObl KOMaHAHBIA UH-
TepIpeTaTop HE AOXMIANCS OKOHUYaHHS X paboThl. B 3TOM cityyae ¢ 3aBepuile-
HHUEM pabOoThbl MOCHEAHEro MPUIOXKEHNS U3 . x1initrc 3aBepLIUTCS U caM X-
cepsep. Ilocnenueit nporpaMMoii B CTapTOBOM CLICHAPHU MOXET OBITh Xt erm,
KaK 3TO CleJaHO B CTAHAAPTHOM xXinitrc, WiIK JucneTdep oKoH. /s 3aBep-
LieHUS1 xterm (a ¢ HUM M Bcero ceaHca pabotsl X11) mocTtaTtouHo nocaath
“~D* 3anylleHHOMY B HeM shell, a OKHOBOA OOBIYHO HMMeEET KaKyr-HHUOydb
KHOMOYKY WM MeHiowKy «Exit». ITporpamMma, ¢ 3aBeplueHUeM KOTOpoit 3a-
BepluaeTcs ceanc X| 1, Ha3biBaeTCa AMaepoM ceaHca (session leader).

Jlnmep ceanca MoxXeT ObITh YKa3aH M B KaueCTBe NapaMeTpa startx B
KOMaHIHOM CTPOKE, HalpuMmep, no KOMaHIe startx
/usr/X11R6/bin/xterm06yaeT oTKpbIT ceaHc X1 1, TuaepoM KOTOPOTo cTa-
HET Xt erm — ero OKHO OTKPOETCS IPH 3amnycke Ha 3KpaHe X-cepBepa.
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JucneTtuep 3kpaHa opraHu3yeT ceaHC padoTbl ¢ X11 CXOOHbIM 06pa3oM.
EnWHCTBEHHOE OTIUYUE — B TOM, UTO KO BPEMEHM 3aMycKa startx BPYYHYIO
MOMb30BATE/b YK€ UMEET HACTPOSHHOE OKpYXKeHHe (3TUM 3aHWMAaeTCsl CTapTo-
Bblid KOMaH/IHBI HHTEPNIPETATOP), a MOCJIE PErMCTPALIMU B IMCMNETYEPE IKpaHa —
HeT. ITo3ToMy CTapTOBbIH ClLieHapUi HYXXHO 3aryckaTbh Apyrol — . xsession.
Ha camowm nene, u cam X-cepBep HEOOX0AMMO MNepe3anyckaTh NPU UCMOb30Ba-
HUU xdm. HecMOTpst Ha TO, YTO M0Jib30BaTeNM B3aUMOAEHCTBYIOT TOJILKO ¢ X-
CEpBEPOM, HE UCTTOJIb3YSI BUPTYajlbHbIE KOHCOJIH, ObLJIO Obl HEY1I00HO U Hebe30-
MacHO COXpaHsThb Kakue Obl TO HHY ObLIIO HACTPOMKM, CleJlaHHbIE 00HUM MOAbL30-
BaTeeM, KO BpeMEHH paboThl dpyeoeo. CaMoOe HEeMPUSITHOE — 3TO TaK Ha3blBae-
MbIil «KiaBHUATYpPHbIN Bop» (keyboard grabber), nporpamma, npuTBopsiioluasics
OKHOBOAOM — JJIst TOTO JIULb, YTOObI 3a[IOMUHATD ce, YTO MOJb30BaTe/lb BBEN
C KJ1aBMATYpbl (3/10YMBbILILIEHHUKOB WHTEPECYIOT, KaK MpaBuJlo, MapoJiu).

HapylueHusi 6e30MacHOCTU JIerKO M30exXaTh, €CAM HE€ WCNOJb30BaTh
xhost (aBTOpU3aLMIO Ha OCHOBE adpeca) U He N10BepsaTh X-cepBepy, 3amnylieH-
HOMY He MmpH Bac. MoXHO A0BepsiTh aBTOMAaTUUECKH 3aryckaeMoi B ceaHce
nporpaMMe xaut h, KOTopasl CBs3bIBACTCSI C X-CEPBEPOM U 3anuchbiBaeT B pain
~/.Xauthorilty clieunalbHbIi KoY gocTyna. Bce X-npuaoxeHus nosab3y-
10TCs1 OMOAMoTEKOM 1 1bX 11, KOoTOpas 00s3aTe/ibHO OOpallaeTcsl K 3TOMY (aii-
ay. Takum obpas3om, X-NpuaoXKeHUE MOXKET BOCMIOIb30BATLCS X-CEPBEPOM, €C-
JIU OHO 3HAaeT ero aapec (yYKa3aHHbIA B MepeMeHHON OKpYXeHUsl DISPLAY WU
nepeJaHHbld KJIlOYOM -display) M aBTOpPUM3OBAHO cepBepoM (IO ajapecy
KOMIIbIOTEPA WIM MO KJII0YY A0CTYMNA B -/ . Xauthority).

Pecypcbl X11

X-TIpUIOXEHUST CO3AAIOTCS C MTOMOIIbIO Pa3HOOOPAa3HbIX TOTOBBIX UHCT-
pyMeHTapHeB. boJibliiag ux yacTb pa3pabaTbiBaeTCS HE3aBUCHMbIMHU aBTOPaMH
Mo BcemMy MUpY (310 obliiee cBoMcTBO cBoboaHoro 10, cMm. nekuuw 18), Ho
6ubnnoTeka camoro HU3Koro ypoBHsl, «X Lib», M HecKonabKo 60jee BbICOKO-
YPOBHEBLIX OMONHMOTEK ¢ JaBHUX TMOP BKJIIOYAIOTCS B OCHOBHOM AUCTPUOYTUB
X11. U3 Hux Haubosee npumedatenbHa «X Toolkit» (Xt), opraHu3yiolilas U3
CTaHAapTHLIX OKOH X 11 oKoHHbIe MPUMUTHBLI {widgets).

[eno B ToM, uTO Kaxibiii 00bekT X11 obGjanaeTr HEKOTOPLIM HaboOpom
CBOICTB, Bpole pa3Mepa OKHa, LBeTa (OHA WJIM TEKCTOBOTO COAEPXHMOTO,
[Ana ynobcTBa AoCTyna MPUMHUTUBBI Xt, peaju30BaHHbIE MOBEpX OOLEKTOB
Xlib, UMeIOT cOBCTBEHHbIE UMeHa (Y KaXa10ro 00beKTa — CBoe) U (pbaMUJIMK
(omMHaKOBbIE Y BCceX 0OBEKTOB OJHOTO knacca). bosee Toro, nporpamma, Ha-
nucaHHasi Ha Xt, UMeeT kapmy OObEKTOB, B KOTOPOH YKa3aHO, KaKoi OOBLEKT
BHYTPH KaKOro HaXoAUTCs, U MPUBEAeHbI KMeHa 00BEKTOB U UX KJacCoB. [1o-
CMOTpETh CTPYKTYPY 3alyLIeHHOTO X-TIPHIOXKEHUS MOXHO ¢ MOMOLLbIO Mpo-
rpaMmbl editres (“Commands/Get  Tree”). Hanpumep, nporpamma
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x10go COCTOUT U3 TpeX IPUMHUTHBOB: x1ogo (Ki1acc XLogo) U BIOXEHHbLIX B
Hero xlogo.xlogo (knacc Logo) U shellext (HeOKOHHbIH, Kjacc
VendorShell Ext). Maso Toro, cBoHCTBa 3TUX IPUMHUTHBOB MOXHO MOJMEHHUTD
npsiMo B paboTaloLiieii nporpaMme. MoxHO, HaNpUMeEp, Ha BpeMst padoThI Ie-
peKpacUTh (bOH x10go B KpacHbIH LIBET.

Xlib, co cBoeit cTOpOHbI, MPEeIOCTaBASET YHUBEpPCATbHbIH CIOCO0 Xpa-
HUTb TaKWe HAaCTPOHKH B haiie. MHOTHE MPUIOXEHUS XPaHST CBOM HACTPO-
KM TI0 YMOJYaHHUI0 B /usr/X11R6/1ib/X11/app-defaul ts/HmaKracca
(B HEKOTOPBIX CHCTEMax 3TOT KaTajJor MEpeHEeceH, KaK eMy U mnoaobaet, B
/etc/X11). HmaKracca — 310 MMsl KJlacca caMOTO IJIaBHOTO OKHA 3TOTO TIPH-
JoxeHus1. [losb3oBaTeb MOXET AOMOJHUTL HAaCTPONUKH PecypcoB, KOTOpbIE
cepBep HakaIIMBaeT NPH CTapTe, MpPH TOMOMIM KOMaHIbl xrdb -merge
Qarin_HacTpoek WM NepenucaTtb UX 3aHOBO (KJIo4u “~1oad”). Tpunoxe-
HHIO OCTaeTCs TOJAbKO BbI3BaTh CIIELMAIbHYIO pyHKIIHIO Xlib, KOTOpasi CYHTHI-
BaeT HACTPOMKY C OMpedeeHHBIM UMEHEM U3 TabauL cepBepa. Eciu xrdb He
3aryckajiach HM pa3y (B TOM YHMC/IE M B CTAPTOBOM CLIEHapHUM ), 3aIpOC MPHUIIO-
XeHMs OyleT HampaBJicH He B TaOJMLYy cepBepa, a HEMOCPEACTBEHHO B haiin
pecypcoB .Xdefaults *, JexaliMil B JoMallHeM Karajore. B aToM ciyyae
IUIS1 U3MEHEHMS HACTPOEK HE HaZlo 3aMycKaTh Xxrdb.

Xt 106aBAsieT B 3Ty NPOLEAYPY uepapxuio pecypcoB. Kak 3To MOXHO Ha-
omonatb B editres, NPH 3aJaHUH CBOHCTBA peCypca UCIMOJb3YIOTCS YEThIpe
KOHCTPYKLIMH: UMS pecypca, UMsl Kilacca, pasae/IMTeNb “ . 7, O3Ha4yalolMH,
YTO OIMH PECYpC HEMOCPEACTBEHHO BJIOXEH B APYrOM W pa3aeuTeb “ * #, 03-
HayalolWMH, UTO pecypc @ Konue KOHYoa BIIOXEH B IPYroi (BO3MOXHO, TI0 Lie-
nmouke). HanmpuMep, Wi 3agaHus 1iBeTa (poHa B MporpaMme x1oad MOXHO HC-
Moab30BaTh UMeHOBaHUE xload.paned.load.background (310 Bce IO
HMeHaM). MoxHO nornpo6oBaTh €AMHBIM MaxoM M3MEHHUTHb LIBET (pOoHA BCeEX
NMPUMHUTHUBOB 3TOH MpOrpaMMbl, 3anMcaB B .Xdefaults (unu [epemas
xrdb) cTpoKy BUAA “XLoad*background: midnightblue”.

Ecnu B . Xdefaults ecTb HECKOJBKO CTPOK, YAOBIETBOPSIOIINX UMEHH
pecypca, TO MMeHa COOCTBEHHbBIE UMEIOT MPEUMYIIECTBO Haj KjiaccaMu, a ” . ”
- Hag “**”. Tak 4To 3anUCh BUIa “ *Text *background: peachpuff” no-
BJIMSIET TOJLKO Ha T€ IPUMMTHUBBI KJiacca Text M BJIOXEHHBIE B HUX, IUI KOTO-
pBIX HeT GoJiee CTPOroro ykasaHusl (HampuMep, “ *Text . background” WU
“XConsole*Text *background”). Ob6paTMTe BHMMaHUE, KaK TIO3THYHO
Ha3biBaioTCs1 nopoii 1uBeTa B X 11! [locMoTpeTh Tab1MLy LIBETOB MOXHO KOMaH-
Ioi x1scolors.

* KpoMe 3toro daiina B doMalliHEM KaTajore MoJb3oBaTeNss MOXHO oOHapyXuTh daiin
.Xresources, OUeHb IOXOXHH 110 GYHKUWHN U aHAJOTMUHbBIH MO CHHTaKCHCY. PasHnua mexay
3TUMHU dailaMi B UCMIONB3OBAHUU: . Xresources 3arpyXxaeTcsl TOJbKO B NMPOLECCe UCIIONHE-
HHMA Xinltrc npy nomMowr yTuauTtol xrdb, a . Xdefaults B IOMNOJHEHHE K ITOMY UHTAETCSA
aBTOMATHUUYECKH cpeAcTBaMH 1ibX11.
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K coxaneHnuio, Xt — Bce-TakM 1OBOJIbHO cTapasi OMOJIMOTeKa, He BO BCEM
cJieflyioiliasi HOBbIM BESIHUSIM B 06J1aCTH rpadpuyeckoro uHtepgeiica. s obi-
CTpO# pa3paboOTKM OKOHHBIX NMPOrpaMM HYXHbI pa3HOOOpa3HblE U MOLLIHbIE
WHCTPYMEHTBI, KOTOpble MAHUNYJIUPYIOT MOHSITUIAMHU, AAIEKO YIISAUIUMH OT
CTAHAAPTHOIO0 «OKHO—MEHI0—KHoMkKa». Eciy Takue MHCTpyMeHTapuM Hamu-
caHBbl ¢ MpMMeHeHHeM Xt (HanpuMep, Xm, open Motif, Xaw, Athena Widget),
HX HACTPOIKM MOXHO MOCEUTh B . Xdefaults. [Ipo6neMa elle U B TOM, 4YTO
CTPYKTYpPY KJ1accoB Xt HEyOToOHO MCNoJb30BaTh NP NPOrpaMMUPOBAHMH Ha
sa3bike C++, a UYMEHHO Ha HeM ceifuac nUiIeTCst 6ONBIIMHCTBO OKOHHBIX MPH-
JloxeHui. Tak 4yTo caMble MOLIIHBbIE UHCTpyMeHTapuu mast X11 — Qt («The Q
Toolkit») 1 GTK («The GIMP Toolkit») — He Hcnonb3yioT App-defaults.

AucnieTuep OKoH

3agava gucneryepa oKoH

X-cepBep OepeT Ha cedst OTBETCTBEHHOCTD TOJIBKO 33 BblAauy X-TMpHIIOXe-
HMI0 0671aCTH AJIs1 BBOJA-BLIBOIA M yNIpaBjieHUEe (POKYcOM OKHa, HO He 3aHMMa-
€TCs1 HUKaKUMU MaHUMYJISILIUSIMU 110 U3MEHEHHIO 3TOr0 OKHA: MepeMeLlieHUEM,
M3MeHEeHHEM pa3Mepa, CBoOpauuBaHUeEM M T. 1. Medoauit yxe Habmonan X-cep-
Bep, K KOTOPOMY NPUCOeIWHEHO 1Ba KJIMEHTA, YbH OKHA MEepeKpbiBaloTCs: IBa
YyepHO-0eJibIX OKHA IPYT Ha Ipyre, U UX Heb3sl HY PAcTalllMTh MO YIJaM, HH
CXaTb. X-cepBep YMeeT OUeHb JIOBKO MAaHUNYJIHPOBaTh OKOLUKAMH, HO CaM HH-
KOr/la HUUETO HE JIe/IaeT ~~ OH J0XUIAETCsl KOMaH bl OT TOJIb30BATE/bCKOM Mpo-
rpaMMBbl. A Kakas MporpaMMa CTaHeT CAMOCTOSITENIbHO OTC/IEXKNBATb MEPeKphI-
THE OKOH, (poKyc, 3aHMMAaTbCsl U3MEHEeHHEeM pa3Mepa, MepeMelleHHeM U TOMY
nonooHbeIM? Benb OCHOBHAs 3amaya MporpaMMbl MOXeT ObITb COBCEM IPYIOHi...

OTBeT OUeBHACH: 3THM JAOJLKHA 3aHUMATLCS [IPOTPaMMa, OCHOBHAA 3a0a4a KO-
TOPOI1 COCTOUT B TOM, UTOOBI OTC/JIEXHBATh MEPeKPbITHE, U3MEHSITh pa3Mep, IBU-
raTh, lIpeBpallaTh B UKOHKY Y Tak naee. [To coBMeCTUTENILCTBY 3Ta Xe MporpaMMa
OyneT pUcoBaTh MpH OKHAaxX BCSIKME YKpAILEHUs:: paMOUYKHM, 3arojioBKM, KHOMKH H
MEHIO YTIpaBJICHHUS — CJIOBOM, JIeJIaTh BCE YTO HY:KHO JUIS1 OpraHH3aLMWH JIOTUKH Y-
paB/ieHHUs] OKHaMH. [Lj1s1 3TOro npuaeTcsl Takke o0pabaTbiBaTh MPAKTUUECKU BCe
COOBITHS, MepellaBaeMble OT YCTPOICTB BBOAA, U MHOTOUMC/IEHHBIE «TTOACKA3KH» OT
MPUIIOXKEHUI OTHOCHUTENIBHO TOr0, KAKUMH OHM XOTAT BUOETb COOCTBEHHBIE OKHA.
10 X-NpUJIOXKEHHE Ha3bIBaeTCsl THCTIETYEPOM OKOH (window manager)*.

JNCTIETYEP OKOH
IMTporpamMma, ocHOBHast GYHKLHMS KOTOpOH — obecreunBaTb MaHH-~
NyJISILIMY C OKHAMU: TiepeMellieHHe, H3BMEHeHHWe pa3Mepa, CBOpauu-
BaHMWE U T. .

* He myraTh ¢ IMCNETYEPOM IKPAHOB, KOTOPbIY 3aHUMAETCSl COBCEM LIPYrMM: MOIAMEHSET YyTH-
auTy login.

336



Nekuns 16 paduyeckniz nHtepdenc (X11)

brnarogaps ctanaapTHoMy npoTokoay X11 rmosiBui1och Takoe MHOXECTBO
aucnetyepon okoH w1 X Window System, uTo rnepeuyucanTh UX BCe MPOCTO HE~
BO3MOXHO. OHM pa3snUyaloTCs BUIOM W KPYTOM BO3MOXHOCTEH LTsi MAHUNYJIU -
POBaHMUSI OKHAMM: OT CaMbiX MPOCTHIX (pPaMOYKa BOKPYI OKHA MO3BOJSIET ABH-
raTh €70, U3MEHSTb pa3Mep U MOAHUMATD U3 TJYOWHbL, BOT COOCTBEHHO, Bee) 10
BeCbMa CJIOXHBIX (BUPTYalbHbIE 3KPaHbl, aHUMUPOBAHHbIC MOJYNPO3padHbie
MEHIO, NMaHeJM UHCTPYMEHTOB, NMPUUYYAIUBOH (DOPMbl YKpPalleHHUs Ha OKHax;
caMM OKHa MoJ13al0T N0 9KpaHaM, KyBbIPKAKTCs, paCTBOPSIOTCS KaK YTPEHHUIA
TYyMaH; BCE 3TO JIiA3raeT, NOMUCKUBAET U Pa3roBapuBacT NPHUSITHBIM XEHCKUM
roaocoM). Korna Megoauit B nepBbiil pa3 3anycTU KOMaHIy startx, TYT Xe
OblJa 3anylleHa YTUINTA win-select, KoTopast peaoXuia eMy BbiopaTth, Ka-
KO M3 YyCTAHOBJIEHHBIX B €70 CUCTEME AMCINETYEPOB OKOH 3aNYCTUTh.

BriGop aMcneTyepa OKOH Ha CBOR BKYC — OU€Hb HENMPOCTOE U BIYMUUBOE
3aHaTHE. MBI COBETYeM NPOCTO COB0AaTh MEPY, COOOPA3YICh C TEM, IJIsl YeTO
Bbl UCMOJIb3YETE OKOHHYIO CUCTEMY: OOMIIME SIDKHUX JeKOPALUMi OTRJIEKAET OT
paboThl (a €cM OHM BAOOABOK LIEBEAATCA?), a CAUIIKOM CTPOTMii MUHHUMa-
JIU3M €€ YCI0XHsIeT. UMeiTe B BUY, UTO YeM NMpUUYAIMBEE U MHOr0oOpasHee
BO3MOXXHOCTH OKHOBOJA, TEM TPYAHEE OYAET €ro noaHOCHMbiO HACTPOUTD UMEH-
Ho noj ce6s1. CKopee BCero, Bbl [TPOCTO COTIACUTECh NMOb30BAThCS YK€ HACT-

Puc. 16.6. lucnetuep okorn WindowMaker
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POCHHbLIMHU — o6u1eyn0Tpe6meanban - BO3MOXHOCTSMH, HE 10OBOASI UX DO
COBEPILUCHCTBA.

Pa6ora c okHamu

CoBeplieHHO Heobs3aTe/ibHO HauMHaTh ceaHc paboThl B X11 ¢ 3anycka
AUCTIETYEPA OKOH — €0 MOXHO 3aMyCTUTh B 11000 MoMeHT. Hanpumep, Me-
$oaMA MOXET K YXe 3alylleHHOMY UM X-CcepBepy NOAKIIOUHUTD 10601 Auc-
neTyep OKOH, 3allyCTUB €ro BCE U3 TOM XK€ BUPTYyaIbHOW KOHCONHN. HanpuMmep,
YTOObI 3aNyCTUTh WindowMaker, 10CTATOYHO BbIIIOJHUTbL KOMaHIy wmaker,

C 3anyckoM aucrieTyepa OKOH 3KpaH X-CepBepa 3aMeTHO Npeobpa3uics:
ONHOUBETHbIA (POH CMEHUJICSI U30OPaKEHMEM, MO YIjaM BO3HUKJIW KBaapaT-
Hbl¢ KHOIKH, a BOKPYI OKHa Xt erim 0bpa3oBaiach paMKa ¢ Ha3BaHHUEM OKHa U
KHOTIKaMU. DTa paMKa — «OpraHbl yIpaBieHUs» OKHOM, TaK Ha3biBacMbie
OKOHHble NMPUMUTHMBbI (UX CODOCTBEHHOE MMS — «widgets» — cokpalleHue OT
«window gadgets», «OKOHHbIE Oe31eNYILIKU»). « YXBATUBLIUCH» MbIILbBIO 33 paM-
Ky, Medoanii nomeHsi pasMepbl OKHA, 2, HaXKaB NMPaBylo KHOMKY MblilW Ha 3a-
rOJIOBKE OKHA, — YBUAEN MEHIO, COCTOSILLEE M3 CIIUCKA ONepauUuil, KOTOpble
MOXHO NPOU3BECTH Hall 5TUM OKHOM. Bce 3Tu BO3MOXHOCTH NpeaocTaBieHbl
OUCTIETUYEPOM OKOH WindowMaker.

Mome methody

Puc. 16.7. MeHio onepalivii ¢ okHOM B WindowMaker
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Ynob6crsa

OnHako MOMMMO CBOEH OCHOBHOM (DYHKUMM — onepaumit ¢ OKHamMH —
MHOrME AMCreTYepbl OKOH BAAACIOT MACCOM IPYrUX MPHMEMOB 10 YIIPOLIEHHIO
paboThl MOAb30BATENd U MOBBIICHHUIO HArIAHOCTH, CaMbie TIaBHbIC M3 TAKUX
YIOOCTB — KHOIKM /15 3aMycKa THITUYHbIX 3aJay; HaXXaTWe Ha KHOTKY 3aMeHs-
eT CODOM BBLIMOJHEHWE KOMaHIbl B 3MyJaTope TepMuHata. KoMaHaa MOXeT
ObITh IWTMHHOM WM 3a0bIBAaThCSl, & TYT ONHO HAXAaTHe W KHOIKA BCC BPEMs Ha
BUIY. DTO YAOOHO IJI MPHUBBIYHBLIX MOBCEAHEBHbIX AcHCcTBMH. Hanpumep, B
NMpaBOM BEpPXHEM yrjy 3KpaHa WindowMaker NMPUCYTCTBYET KHOMKA ¢ U300pa-
SKEHUEM MOHUTOpA — L1 3allycka xt erm. Bropast BaxxHel1as BO3MOXHOCTb —
00111€€ MEHI0, B KOTOPOM KJIaCCU(MDUUMPOBAHbBI JOCTYIMHbBIEC B CUCTEME MPUIOXKE-
Hus. [Tpy noMoluM TaKoro MeHIO MOJb30BaTeb MOXKET HARTH W 3aMYCTHUTDh HYX-
HYI0 NPUKJIAAHYIO 3aj1ayy.

boabuoe yno6cTBO, MpenocTaBasieMoe OYeHb MHOTMMH JAMCIIETYEPAMU
OKOH 119 X11, — BMpPTyaJbHbie 3Kpanbl. Korna nosb3oBarenb paboTtaeT cpasy ¢
HECKOJIbKMUMU 3aJauyaMu, €My OObIYHO MPUXOAUTCH OTKPbIBATH MHOTO OKOH,
TaK YTO OHHU YKe HE YMEIUAKTCS 6¢3 HATOXKECHUS Ha (PU3NUYECKON MOBEPXHOCTH
3KpaHa. YToObl npu 3TOM ObLIO YAOOHO MEPEKIOYATLCS MEXAY 3alavyamu,

Puc. 16.8. O6wee MeHI0 B WindowMaker

339



Kypc OnepauunoHHas cuctema Linux

MOXHO MCIIO/Ib30BATh HEKOTOPbIE CIIELMANBHO [UIsl 3TOTO NpeAHa3HaueHHbie
(byHKLMM AMCTIeTYEPA OKOH: CBOPauMBaHHe W pa3BopauuBaHue, NepeKnanbipa-
HUE OKOH <«BbIILE» U «HWXE» B CTOTKE, CIIMCOK aKTHUBHBIX 3an1a4 U T. 1. Ho ewne
yA0OHee ObLIO Obl HE TIEpEKNAnbIBATL OKHA, a Pa3/OXMUTh UX HA GOJbIUEHR, YeM
pasMepbl 9KpaHa, OBEPXHOCTH — BHPTYAJIbHOM 3KpaHe. TakuM obGpa3om, Ha-
CTOSAILLIMM 9KpaH — 3TO HEGOJIbILIOE «OKOILKO», B KOTOPOM MOXHO BUIAETb TOJIb-
KO YacCThb BUPTYaJIbHOTO, a IPH HEOOXOAMMOCTH MOXHO 3TO OKOLIKO CMECTUTh
B IpYroi KOHeLl «BUPTYaJbHOTO CTOJIa», TJie JiexXaT OKHa ¢ APYTMMH 3aJauaMHu.

JucrnieTyep OKOH OpraHMU3yeT BUPTYyalbHbII 9KpaH caM: X-cepBep IpH 3a-
rycke AMCIIeTYEpa OKOH BbIAAET €My OJHO OKHO pa3MepOM BO BECh 3KpaH, Tak
4TO BCE OCTAJbHBIE OKHA OKA3bIBAIOTCS BHYTPU HETO, M AMUCTIETYEP OKOH YXe
caM peliiaeT, KOTAa U KOMY nepenath GoKyc, Kak 0OOWTHCh ¢ OKHAMH U T. 1.
I1pyu 3TOM OH BIOJIHE MOXET «JeJlaTh BUA», UTO €70 3KpaH GoJibliie 3KpaHa MO-
HUTOpA, MO OoNpeAe/ieHHONW KoMaHIe (MepeKIoUMThCs: Ha IPYroil KOHely BUp-
TYalIbHOTO 9KpaHa) 3alTOMHHast Y Npsiya TeKyllee pacroioXeHHe OKOH H 3aMe-
H$Ist €TO IPYTHM, JI0 3TOTO XpaHUBLIMMCS B aMsATH. KoHdurypanus BupTyanb-
HOTO 3KpaHa MOXeT ObIThb JI060H — OHA 3aBMCHMT TOJbKO OT JIOTHKU PaGoOThHI
JIUcTieTyepa OKOH. BUpTyanbHbIA 3KpaH MOXeT COCTOSITh U3 HECKOJIbKUX Yac-
Tel pa3MepoM B peabHbli 3KPaH, MOCTABJIEHHBIX B P, AOCTYITHBIX 1O HOMe-
pam, OpraHM30BaHHbIX B BUIIE NMPSAMOYTrolbHUKA U T. 1. BuIBaloT gaxe TpexMep-
HbI€ BUPTYaJbHbIE KPaHbI.

BupTtyansHble 3KpaHbl €CTh U B WindowMaker. [lepekiiodeHne Mexay
HHMM OCYILECTBJISIETCSA IIPH MTOMOIIM CIIELIMANIbHOI KHOMNKH B JIEBOM BEPXHEM
YTy 3KpaHa WK codeTaHUst KJIaBULI AJ £+N, T1e N — HOMep BUPTYalbHOTO 3K-
paHa. OIHAKO YTOObI He 3a0bIBaTh, Ilie JIEXHT KaKoe OKHO, T0Jie3Ha BO3MOX-
HOCTb OKUHYTb ONHUM B3TJISIIOM BCE Pa3/IOXKEHHOE Ha BUPTYAJbHOM SKpaHe.
OxHo, oToGpaxaloiiee B yMEHbLIEHHOM MaciliTabe BUI BUPTYaJbHOTO KpaHa
Y M0o3BoJIIoLIee NEPEATH K HYKHOM YacTH, Ha3bIBaeTCs NERIXED U OTHOCUT-
€Al K pacTipoCTPaHEeHHbIM B IUCTIETUEPAX OKOH YI0OCTBaM.

Hacrtpo#ka gucneryepa OKOH

Yno6¢TBO rpacduyeckoro HHTepdeiica — NMOHATHE OYEHb CYOBEKTUBHOE.
T1py 3TOM TexHOJOrHYeCKHU 0e3pa3iudHO, PUCOBATh JIM KHOIIKU B JIEBOM BEPX-
HEM yIJly WIM B IPAaBOM HUXHEM, KaKOH LIBeT U IPpUADT UCTI0Nb30BaTh B MEHIO
U T. 1. — BCE 3TO cocTaBiisgeT npoduis aucneryepa okoH. [losromy B noaasns-
1oeM 00JIbIIMHCTBE TUCTIETYEPOB OKOH CYILIECTBYIOT 00Jiee UM MEHee pa3BU-
Thl€ BO3MOXHOCTH U3MEHUTb BHEUIHUI BUI U ohopmMiieHue rpadudeckoii cpe-
Ibl. B WindowMaker mIsl 3TOTO MCIOJb3yeTCS CNElMalbHasl YTUINTA ¢ Tpa-
dunuecknm nHTepdeiicom (Medonnit MOXeT ee BbI3BaTh NP NMOMOLIU CaMoOii
BepxHell KHONKH B JIEBOM BepXHEM YIJly 3KpaHa). B Apyrux amcnetyepax okoH,
KakK, HallpuMep, B OYE€Hb Pa3BUTOM fvwm, MPO(HUIb MOXKET MPOCTO XPAHUTHCS
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B KOH(MUTypauroHHoM daiie (- / . fvwm2rc). a5 u3BMeHeHUs1 BHELUHETO BU-
Ja fvwm cielyeT pelaKTUpoBaTh 3TOT (ait.

Cpenu IMcrneTyepoB OKOH B TSXKEJbIX BECOBbIX KaTeTOPHUsAX BLICTYIAIOT U
fvwm2 (MHOXeCTBO (pYHKLIMIH), U Enl ightenment (HacTosluas UTpylUKa), U
WindowMaker, U HEKOTOpbIE Apyrye. Yenoseky, npoBonsiieMy paboyee Bpe-
Ms 3a 3KpaHOM KOMIbioTepa, BaxeH koMdopT Ha paboueM MecTe, MO3TOMY
BCsiKasi MeJloub MJIM €€ OTCYTCTBHE MOXET MMEThb pelualoliee 3Ha4eHue Mpu
BbIOOpE TOTO UM MHOTO AUCTIETYEPA OKOH.

Pabouuit cton

C nosiBjeHHEM YHUBEPCATbHBIX BbICOKOYPOBHEBBIX MHCTPYMEHTOB CTajia
NpUOAUXKATBLCS K OCYLUECTBACHHUIO UIES HOAHO20 BOTLIOLLIEHUST MeTadophl «pa-
0ouero cTojia», BIEpBble peaqu30BaHHAs B CHUCTEMax ceMelcTBa MacOS.
CMmbics pabouero croja B TOM, YTOObLI MPEUIOXHUTL MPHHLMITHAILHO MHOIA
cr1oco0 B3aMMOIEICTBHS YeJOBEKA U KOMTbIOTEpA — CMOCO0, OCHOBAHHBIN Ha
MaHUMYASUUH eAMHUYHBIMM HMEHOBAaHHBLIMU 00bekTaMHu. KaTtanoru npespa-
LIAIOTCS B «IaNKH C TOKYMEHTAMHW», MPUUYEM KaXIbli THIT IOKYMEHTOB MOXHO
«OTKPbITb» C [MOMOLIbIO CMELHAILHOIO «I0KyMeHTaTopa». JIporpaMMsl mnpe-
BpalllaloTCsl B 31aKHe BMECTHJIMILA abCTpakTHbIX (PyHKUMOHANbHOCTEM:
«Internet», «[Touta», «Buneo» u 1. n. Pabouwuii cron ocobeHHO HeOOXOIUM Ye-
JIOBEKY, Ubsl 001aCTh ACSATEIbHOCTH AaeKa OT KOMIBIOTEPHOTO Aea, LTSI KOro
OH — He BBIUMCIHUTENbHAsl MAalUMHA, @ UHCTPYMEHT pellie HUSl OTAEJIbHbBIX — TH-
TIOBLIX M, Yallle BCEro, HeHnpOoduIbHbIX — 3afau.

KoMnploTep Tak yBepeHHO BOlLlEs B KaXIbIil I0M, YTO JaBHO YXe cTal
OLITOBbIM TMPHOOPOM JUIS WIpP, YTEHMS 3JEKTPOHHOM TMOUTHI, POCMOTpa
WWW, a B nocnenHee BpeMsl — €llle U MY3bIKJIbHBIM LIEHTPOM M BUJEOIPOUT -
poiBateneM. IpeuiHo TpeboBaTh OT cadsileicst 3a KIaBUATYPy AOMOXO3SIMKH
WJIH KaKoro-HUOyIb 000jTyca CTPOroro cjiefoBaHUs MPUHLIKMIAM MPOEKTUB-
HOM cUCTeMBbl. Jlyulile 1aTh UM B pyKH KPacHBYIO H CPaBHUTEILHO Ge3011acHYI0
uzpywiKy, KoTopasi crocoGHa yIoB/IE€TBOPSITh X OBITOBbIE HYXbl. TaKuX Urpy-
wek 1151 X11 Heckonbko. JIBe MolliHbie cpelbl «0UCHOro» MnjaHa — KDE (oc-
HoBaHHOe Ha Qt nepeocMbicieHue koMMepueckoii cpeanl CDE) u Gnome (oc-
HoBaHHast Ha GTK) — conepxar Bce HeoOxonuMoe a5l paboThl (BKIIOYasi cob-
CTBEHHbIe O(UCHBIE MPUIOXKEHHUS U cpeAcTBa npocMoTpa WWW). HMnu, Ha-
npumep, cpeaa XFCE (ocHoBaHHas Takxke Ha GTK) — Kpernko CKoJI0ueHHbI
MUHHUMaIUCTCKHUIT BapuaHT CDE, npocToii U siCHbIHA, KaK BbIABUXHOR ALUMK.

Medonuit BbIOpai 0AHY U3 TaKUX UTPYyleK — KDE, HayaB ¢ ohopMIeHUS
pabouero cTona Ha cBoi Bkyc. Korna eMy, HaKoHel, HACKY4YHJIO MepeKpalit-
BaTb MEHIO H 3arpOMOXIaTh pabouHii cTos De3eyiIIKaMH, OH NonpoboBan 3a-
HATbCS AesioM. B npuMepe oTtoGpaxeH CHUMOK 3KpaHa B OJIMH U3 MOMEHTOB
ero paGoTbl, KOraa OH TOMbITAICS BOCIOJNb30BaThCs WS paboThl ¢ (paiaMu
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crneuManbHO padpaboTaHHOW A KDE mporpaMMol (kongqueror, KOTopas
CJIYXUT 3a00HO U BpOYy3epOM) BMECTO YK€ MPHUBBIYHOU €My KOMaHIHOM CTpoO-
KH. TIpu aToM Medoaus HaCTOPOXMUIO BpeEMSsI, KOTOPOE €My MOTPedoBalloch
Ha BbIMOJHEHUE BIIOJIHE IPHUBBIYHBIX MPOCTEHLINX OMepaliMii Hal HECKOJIbKH-
MU (haiinaMu M KaTajJoraMM: IJis KaXxa0ro NPULLIOCH AeaTh OTAEIbHOE IBU-
XK€HWE MbILIbIO, Ja U B LIEJJOM BCE CTAJIO MPOMCXOAUTh ropas3no MedleHHee,
4yeM OOBIYHO, @ KOMITBIOTEP TO M Z1€J10 MPUHHUMAJICH XPYCTETh XKECTKUM AMCKOM
(puc. 16.9).

file: /home fmethody/bin - Kanqueror

Locaton Edit View Go Bookmarks Tools Settings Window Help

Q. oD e Qe as

Location: [~ file: home methody.ton

#AALT, @ rongueror W Mozilla Bookmarkg,
| sAud CD Browser & st
- &oeuces

- coeRoM d woon
+ % Floppy
e [ Type: Shell Script
ihda1t [ Sizer 448
o | g Medied: 2004-11-05 21:34
21 Owner: methody - methody

Permissions:  -rwxr aroy

+ ~w Personal
- pmiSystem

*Sdpi-unicode

SO | P
|99 two (44 B} Shell Seript

Puc. 16.9. Padorta B KDE

Jo ceit nopsl Medoanit cuutan, 4yTo €ro — He TaKOM YK HOBBIM — KOM-
MBIOTEP BIIOJHE MOAXOAUT A1 paboThl B Linux, 1 HUYTO 3TOMY YTBEPXIACHU IO
He MpoTuBopednno. XKenad npoBepuUThb, YEM XKE 3aHUMAETCA CUCTEMA, OH 3amy-
CTUJ KOMaHAy top, Haxan “M”, 15 TOro YToObl MOCMOTPETh, KaKHe Mpouec-
Cbl 3aHMMaIOT 0OJIbliIE BCErO MaMsiTH, U OOHAPYXHWJ JOBOJBHO HENPUATHYIO,
XOTS W BTOJHE TEPMHUMYIO KAPTUHY:

00:55:08 up 13:20, 13 users, load average: 1,71, 1,87, 0,97
29 processges: 28 sleeping, 1 running, 0 zombie, 0 stopped

CPU states: 60,6% user, 14,6% system, 6,2% nice, 0,0% iowait, 18,4% idle
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Mem: 54232k av, 53076k used, 1156k free, 0k shrd, 1628k buff
18032k active, 22620k inactive
Swap: 200772k av, 108288k used, 92484k free 15812k cached
PID USER PRI NI SIZE RSS SHARE STAT %CPU %MEM TIME COMMAND
15410 methody 13 5 9448 8980 8096 S N 0,0 16,5 0:01 kdeinit
15379 methody 9 0 9656 7928 7184 s 0,1 14,6 0:06 kdeinit
15404 methody 9 0 9652 7612 7428 S 0,0 14,0 0:02 kdeinit
15395 methody 9 0 9596 7376 7372 8 0,0 13,6 0:02 kdeinit
15406 methody 9 O 10084 7216 6192 S 0,0 13,3 0:09 kongueror
15397 methody 9 0 8592 7140 6560 S 0,5 13,1 0:03 korgac
15387 methody 9 0 8464 6920 6748 S 0,0 12,7 0:02 kdeinit
15390 methody 9 O 8488 6644 6640 S 0,0 12,2 0:01 kdeinit
15393 methody 9 0 8576 6636 6632 S 0,0 12,2 0:02 kkbawitch
15407 methody 9 0 6864 6164 6064 S 0,0 11,3 0:00 kdeinit
15377 methody 9 0 7592 5844 5440 s 0,0 10,7 0:04 kdeinit
15380 methody 9 0 6564 5736 5624 S 0,0 10,5 0:00 kdeinit
15346 methody 9 0 6652 5028 4744 s 0,1 9,2 0:02 kdeinit
15368 methody 9 0 6864 4972 4972 S 0,0 9,1 0:02 kdeinit
15376 methody 9 0 6164 4504 4504 s 0,0 8,3 0:01 kdeinit
15356 methody 9 0 6608 4436 4432 S 0,0 8,1 0:01 kdeinit
15366 methody 9 0 6008 4436 4436 S 0,0 8,1 0:01 kdeinit
15343 methody 9 0 5248 4388 4156 S 0,1 8,0 0:00 kdeinit
15385 methody 9 0 5412 3984 3876 S 0,0 7,3 0:01 apt-indicator
15341 methody 9 0 4540 3768 3612 S 0,0 6,9 0:00 kdeinit
15338 methody 8 0 2260 1444 1368 S 0,0 2,6 0:00 kdeinit
15411 methody 15 0 1092 1040 844 R 2,3 1,9 0:01 top
15200 methody 9 0 628 520 520 S 0,0 0,9 0:00 xinit
15159 methody 9 0 912 508 508 S 0,0 0,9 0:00 bash
15209 methody 9 0 640 476 472 s 0,0 0,8 0:01 startkde
15185 methody 9 0 564 408 408 s 0,0 0,7 0:00 startx
15364 methody 9 0 304 276 256 S 0,0 0,5 0:00 kwrapper

IIpumep 16.6. 3arpyska komnbioTepa Bo Bpems padotsl KDE

Tleproe, 4TO OpOCHAOCH EMY B 71232 — MHOXECTBO MTPOLECCOB, 3aMyIUEH-
HbIX 1BHO cpenoi KDE (Komy xe elue MOXET MpuHamIexaTb nporpaMma
kdeinit?). Medoauit noacuuTags UMCIO TPOLECCOB, HAYMHAIOLIMXCS Ha
«kde» (ps ax | grep kde | grep -v grep | wc -1)— UXxokasza-
Jgochk 17 wityK. Kaxablid U3 3TUX MpoLiecCoB 3aTpedOBaT y CHCTEMBbI 10 TPHU-de-
Tbipe Merabaitta namMaru (none SIZE), U3 KOTOPBHIX NOJATOpa-ABa (roje RSS)
HEMEMNEHHO UCrnonb3oBan. He tak yX M MHOTO — eciii OB Takag nporpaMmMa
3anyckanace odra. Ho aBe nioxuHbl kdeinit BrojHe COCOOHBI U3PACX00-
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BaTb &Ct0 OTIEPAaTUBHYIO MaMsITh KOMITbIOTEPA, €CNIM 00beM ero PU3MUeCKOoi na-
MSTH COCTaBJISIET, Kak Ha KomIMbioTepe Medonus, 64 merabaiita (M3 HUX No-
psiiKa AeBsITH MerabaiToB 3aHSI0 S1APO — 3TA NaMsiTh He OTOOpaXaeTcsi B Mo-
Jie mem — U CKOJIBKO-TO YXOAMT Ha caMm X-cepBep U Mpoure NporpamMmbl, He
npuHawiexaiue Medoau).

Brnpoyem, naxe B TakOM COCTOAHMM Linux npoaosxaeT padboTaTh A0-
BOJIbHO-TakU 604po. /leso B TOM, 4TO OOJBUIMHCTBO U3 3THUX MPOLECCOB (BCE,
KPOME caMol'o top, 00 3TOM roBOPUT CTPOKa “1 running”) B NaHHbIA MO-
MEHT HEAKTHUBHbI (sleeping). BOAbIIMHCTBO MOAYYEHHbBIX UMH PECYPCOB CUCTE~
Ma 1aBHO YX€ OTNpaBuJ/a B 06J1acTb MOAKAYKH (Swap) Ha AUCKe. 3aTpyaAHEHUS
HAYHYTCSI, €CJIM HECKOJIbKO HEAKTHUBHBIX MPOrpaMM «IPOCHYTCS». CUCTEMA
HAYyHeT MOAHWMATh U3 swap UX PECypChl, a YTOObI AJ1sl HUX XBaTHJIO MECTA B
OnepaTUBHON NMaMsTH — OTKAYUBaTh Tyaa MaMsiaTh APYrUX nporpamm (oTcroaa
M HEOXHJAHHAsl IUCKOBAasi aKTUBHOCTb, Ha KOTOpYo Medonuii obpatua BHU-
MaHUe). XyxKe BCEro, eCy st paboThbl BCEX aKTHBHbIX MPOLIECCOB 0dHO8pEMEH -
HO HE XBATAET MECTa — TOTAA MpPOLIECC OTKAYKH-3aKauKHU OyAeT OTHUMATb 00J1b-
LYIO 4acTb MPOLECCOPHOTO BPEMEHMU, U [JIst TIOJIE3HBIX 3a4a4 €ro MpOCTO He
ocTaHeTcs. OnpenenuTb TaKyIO CUTYaLMIO (OHa Ha3bIBAeTCs «apebe3r», trash-
ing) MOXHO MO BLICOKUM 3HAUYEHUIM NoJiel sy stem, a e11e M0 NOCTOAHHO HE-
HYJIEBBIM 3HAYEHUSIM B MOJISIX S1 M SO KOMaHAbl vistat:

procs memory swap io system cpu
r b w swpd free buff cache si so bi bo in c¢s us sy id

0 1 0 106092 1352 1168 19380 14 10 265 33 127 407 14 4 B2
IIpumep 16.7. BoiBoa koMaHabl vimstat

DTOT ONLIT Npou3Besl Ha Medoaus oTpULaTelbLHOE BTleYaTIeHUE, U OH
pelUnI OpraH13oBaTh cebe rpacduyeckoe pabodyee MeCTO Ha OCHOBAHUH KaKo-
ro-HuOyab MEHEE MPOMO3AKOTrO UMHCTpYMEHTa. BripoueM, NpoBECTU IpaHULLY,
rie 3aKaH4MBalTCsl 00S13aHHOCTH AMCTIETYEPa OKOH U HAYMHAIOTCS yXUIlpe-
Hust paboyero cTosia, oueHb TPYAHO. BHiMMO, pasyMHO CHMTATh, 4TO AUCTIET-
yep OKOH lleJlaeTcs cpelloil pabouero cTosa, Koria NosiBAsIOTCS H016308amenb-
ckue TIPUJIOXEHHUs ¢ UCIOAb30BaHHEM €r0 0COObIX CBOWCTB MU ero OUbIMoTEK.
Eciau rnaBHast 3anada pabo4yero MecTta — 3arnyckarth xterm, TO J0CTaTOUHO da-
K€ O4EHb CTAPOTro AMCIeTHEpPa OKOH twin (OH Bcerda ecTh B cocTane XFree86,
HO peaKO UCIMOb3YeTCs MO MPUUYUHE HEKPACUBOTO, «IJIOCKOT0o» odopMiieHMS!
MHTepdeiica). BMECTO HETO MOXHO MCNOJbL30BaTh NyucrieTyeps, NOA0OHbIE
icewm WM fluxbox, objanawolune 060Jee LIMPOKUMH BO3MOXHOCTAMMU H
NMpU 3TOM HeTpeboBaTelbHble K pecypcaMm. ECaM HeoOXOIUMO MPOCTO U Hesa-
MBbICJIOBATO 00eCNeYUTh AOCTYN K OCHOBHBIM M0JIb30BaTENLCKUM X-TIPUJIOXKE -
Husam, nonoiinet XFCE. HakoHell, nucrieTyepn, 1oao0Hble WindowMaker
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MK fwvm, NPelocTaBaAsOT MHOXECTBO BO3MOXHOCTEH M 'MOKO HacTpauBa-
I0TCS1, HE «BBITSTUBAsI» 33 COOON pecypcoeMKHUX MPOrpaMMHbBIX CTPYKTYp, HC-
N0JIb3yeMbIX B KDE MW Gnome.

[Mopasmbiciug, Medonuit pelina ocTAHOBUTbCA Ha WindowMaker: cH-
cTeMa MEHI0 MoKa3anach eMy IIPUSITHOM U1 [71a3, a CNOCoO ObICTPOro 3amycKa
— yno6HbIM. KpoMe Toro, ero no3aéaBuin «aKTUBHbIE HKOHKH», LIeBENSILIWE -
Cs1 B MOMEHT 3arycka COOTBETCTBYIOILETO MPUTOXEHMUS.
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Nexuusa 17. NpuknagHbie NporpamMmmbl

B nekuun npuBoAMTCA KpaTKHii 0030p NpUKIaAHBIX nporpaMm A Linux.

Knrouesble croBa: www-6poysep, X Window System, BekTopHas rpaguka,
IUCTPUOYTHUB, AucrieTuep (pailioB, U3AATENbCKHUE CUCTEMbl, MYJbTHUME-
nua, opUCHBIE MPUITOXKEHUS, MOUYTOBbIN KIIMEHT, MPUKJIaAHas Mporpam-
Ma, TMceBOOTEPMHUHAN, pabouuil cTos, pacTpoBas rpaduka, IMYJISTOP
TepMUHana.

OcHOBHasi 0COOEHHOCTb MPOrPaMMHOTrO odecrneueHus Linux — MHOroo0-
pasue NMpoAYKTOB, pelllalolIMX CXOAHbIE 3ada4M, OCOOCHHO €C/IU eJIo KacaeT-
¢l 00J1aCTH, B KOTOPOM CYILLECTBYET HECKOJILKO MOAXOA0B K UX pellleHH0. OT-
KpbiTasi Mofeb pa3pabOTKHU NMporpaMm, onuvcaHHas aajaee B JieKUMH 18, nos-
BOJISIET TIOOOMY BbIOpaTh CaMblii MOAXOAALUMA U1 HETO MHCTPYMEHT WU pa3BU-
BaTb UMEHHO ero. I1o3ToMy CMMCOK MPOEKTOB, TaK WM MHAYE CBSAI3AHHBIX C
Linux, HacYMTbIBAeT A€CATKHU (MJIM AaXe COTHHU) ThICSAY HAUMEHOBAHUIA.

KoueuHo xe, paboTa ¢ camoii onepauMOHHON CUCTEMOI HE MOXET ObITh
camouenblo. Bece ycuius Megoaus no U3ydeHUIO ONEpallMOHHONW CUCTEMBI
Linux ¥ OCHOBHBIX YTUJIUT HYXHbI ObLIM M1 TOTO, YTOObI OH BMOCJIEACTBUM
MOT HaWJlydyllMM OOpa3oM pelllaTh B 3TOW ONEepalMoOHHON CUCTEME N10ObIE U3
CBOMX MPUKIIAAHBIX 32144, pa3pelliMMbIX NP MOMOILU KOMIbloTepa. Kak yxe
yacHWI Megoauii, Ans o4eHb MHOTKX 334a4 JOCTATOYHO CTAHAAPTHBIX UHCT-
PYMEHTOB Linux M TEKCTOBOro peAakTopa, OAHAKO eCTb Cliy4aHu, B KOTOPbIX
BCe-TaKu HeoOxoAMMa crelranbHasi NMpUKIaaHasi nporpaMma, UMEHHO st
3TOrO npeaHasHayeHHasi, UM B KOTOPbIX CMeluralbHasi nporpaMMa yaooHee
KOMOWHAUMWW CTAHAAPTHBIX YTUJIUT.

B aToil nekuMu paetrcs KpaTKUi 0030p MPUKIAAHBIX MPOrpaMM s
Linux, creuMasabHO NpeaHa3HAYECHHbIX 1151 pELLeHUsI pa3zHOOOPa3HbIX MOJb30-
BaTeNbCKMX 3a4a4y. MaTepuas, BoleAlnid B 3Ty JEKLMIO, CIeayeT BOCTIPUHU -
MaTb TOJIbKO KaK MPUMEDP, AeMOHCTPALIMIO TOTO, YTO M KaK MOXHO A€naThb B
Linux, HO BOBCE He KaK MCYEPMbIBAIOIIUKA CMTUCOK. B OTIHYME OT OCHOBHbIX
MPUHLMIIOB YCTPOMUCTBA CUCTEMbI MU CTAHAAPTHBIX YTUIWT, OOCYXIaBLLIMXCS
B MpeablAyLIUX JEKLIUSAX, KOTOPbIE HE U3MEHSIOTCSA (MOYTHU) B TEUEHHUE AeCATU-
JIeTUH, NpUKIJIaAHOE NPOrpaMMHOE obecredyeHre — 3To 001aCTh, 1€ BCE MEHSI -
eTcsd oYeHb ObICTPO. TeXHOJOMMH, CETOAHS CUMTAIOLLIMECS CAMBIMH MEPEAOBDI-
MU, YK€ YEPE3 HECKOIbKO MECSILIEB MOTYT yCcTapeTh. BMecTe ¢ HUMU MOTYT yC-
TapeTb UCMOAb3YIOIME UX NPOrpaMMbl, a APYTUE MporpaMMbl MOTYT, HA000-
POT, NEPERTU B pa3psia HauOOIEe COBPEMEHHDBIX U pa3BUTHIX. [To3TOMY nepe-
YUCJIeHHbIE B 3TOM JIeKLIMW MPUKIaAHble NPOrpaMMbl — 3TO He 0e3ycioBHag
pEKOMeHAalMs1, a AOBOJILHO ClyyaiiHasi BbIOOPKA, OTpaxarolllasl TEKYIIEE CO-
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CTOsIHUE Jen B pa3paboTke nmpuioxeHUit aas Linux. CaMblit nyuinuvii crioco®
HAWTU U BBIOpATh MOAXOASIILUUE MPUKIIAAHbIE MPOrPAMMBI Ul CBOUX 3a1a4 —
[IOCOBETOBATLCS € JIOABMU, KOTOPBIE PELUAIOT NOAOOHBIE 3a1a4M B Linux B Ha-
CTosILLEeEe BpeMsi, U MONMpoOOBaTh.

HyxXHo oTaaBath cebe OTYET B TOM, UTO MPUKAAAHbIE MPOTrpaMMbl JU1SI
Linux He sIBASIIOTCS 4acTbio camMoii Linux, noaToMy a10060# M3 Ha3BaHHbBIX HU-
’Ke MporpaMM MOXeT He 0Ka3aTbCsl B KAKOM-TO U3 KOHKPETHBIX AUCTPUOYTU-
BoB Linux. Ho mouty HaBepHsika B 11000M AUCTpUOYTUBE HAMAETCS HE MEHb-
e OAHOW WUJIM AaXe HEeCKOJBbKUX MPOrpaMM JUisl peLIeHUs] KOKI0ON U3 nepe-
YMC/IEHHBIX HUXe MPUKIAAHBIX 33a1a4. YTOOBl He 3arpoMoXaaTh U3NOXeHUE,
MBI OCTAHOBMMCS JIMLIb HA CAMBIX PACTIPOCTPAHEHHBIX NPOTPAMMHBIX NPOAYK-
Tax, BXOASIIUMX BO MHOTME AUCTpUOYTUBHI Linux.

Pabouuit cton

IlepBoe, 4TO CTOUT cAeNaTh, HAUAB UCTIOAB30BATh Linux — opraHU3oBaTh
st ceOs1 ynoOHoe «pabouee MecTo»: noaodpaTh U HACTPOUTH MPOrpamMMbl, C
KOTOPBIMU MIPUXOAUTCS paboTaTh Kaxabiil AeHb. Pabouee mecto B Linux mo-
XeT BBIMISIAETH MO-pa3HOMY. MoOXHO BoBce 000HTHCh Oe3 rpadMueckoro UH-
Tepdeiica, UCNONB3YS TONbKO TEKCTOBbIA TEPMUHAN LIS YNpPaBiAeHUS] CUCTeE-
Mo#. Takoii BeiGOp OyaeT npaBUIbHBLIM, eClIM pabouee MECTO HaXOAMUTCS Ha
cepBepe, MOAKIIOYEHHOM K Internet, JOCTYN K KOTOPOMY OCYUIECTBSIETCS
TOABKO NMPH TIOMOLLUM ssh WJIH aHAJIOTUUHBIX KAMEHTOB yAaJeHHOTO AOCTYIA.
BripoueM, HekoTOpble MOJB30BATENM MPEANIOYUTAIOT paboTaTh B TEKCTOBOM
MHTepdeiice Mo 3CTETUUECKUM, @ He TIO TIPAKTUYECKUM COODpaKeHHUsIM.,

Ecnu rpaduuecknit uHTepdeiic Ucroab3yeTcs, TO U B 3TOM Cllydae ecTh
pas/M4Hble BO3MOXHOCTH ero opraHusauuu. [1pexne Bcero, cnenyeT peluiuTsb,
HYXXHO 1M OpraHu30BbIBaTh «paboumii ctoa» (aas aroro noaxoast GNOME,
KDE, XFCE) a1 MOXHO OOOHTUCH BO3MOXHOCTSIMU OIHOIO M3 pPa3BUTHIX
IMCTIETYEPOB OKOH (yXe ynomuHaBiuvecs Enlightenment, FVWM2,
WindowMaker u MHorue npyrue). [ToMMMO (DYHKLUMOHAIBHOCTH, B BbIOOpE
rpahuuecKoi cpelbl pellalollee 3HaUYeHUE MOTYT ChITpaTb U 3CTETHUYECKHE
KpuTepuu. [anbille Bcex B 3TOM HalpaBieHWM NPOABUHYJIACH cpena
Enlightenment, paboTa ¢ KOTOpoii B HEKOTOPbIX BapMaHTaX HAaCTPOWKHU KOJIH-
4YeCTBOM yKpallleHHWii ¥ 3¢ (heKTOB HaNOMUHAeT yyacTHe B KOMIIbIOTEPHOM UT-
pe (cKopee BCero, ceTeBoi).

AMynarTop TepMuHana

Jaxe nst TAKOH HA NEPBbINA B35 TPUBUANBHON (DYHKLIMU, KaK IMYIs-
ums TepMyHana st X Window System, cyllecTBYeT Leiblii psia nporpamm. Ca-
Masl cTaHaapTHas U3 HUX nocTabisieTcs: BMecTe ¢ XFree86 — xterm. BapuanTt
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xterm, NoJAepXXUBaloluii oTodbpaxeHue wpudToB B koaupoBke UNICODE,
BbI3bIBaeTCsl KOMaHAoW uxterm. OQHaKO Kax/Ioe MPUIOXEHNE, OPTAHU3YIO-
niee cpely paboyero crofa, BkJIlO4aeT cOOCTBEHHBIH 3MYASTOp TepMMHana,
BHEIIHUWH BUA U NOBeJeHUE KOTOPOro HAacTpauBaeTCsl LIEHTPAIU30BaHHO BMe-
CTE CO BCEMH OCTAAbHBLIMU MPUIOXKEHUAMHU paboyero croja. EcTh U mpyrue
3MYJIATOPBI TEPMUHA/A, HE CBA3aHHbIE C KOHKPETHBIM pabouum crosioM. K Ta-
KUM OTHOCHUTCS 9t erm, TOBTOPSIOILMIA BO3MOXHOCTH «OKHa» CUcTeMbl Plan9,
mlterm, UMEIOILMHA MHOTOsI3bIKOBYIO NONAEPXKKY, rXvt — OueHb HeTpeboBa-
TeJbHbIA K pecypcaM 3MYJIsiTOp TepMuHaia, WM €ro noToMKU Haromobue
aterm.

bobliioe KOJIMYECTBO TEPMUHAABHBIX OKOH Ha paboueM CToJie MOXeT
00pa3oBaThCs, AAXKE €CNU PackaalblBaTh UX MO Pa3HbIM BUPTYalbHbIM 3Kpa-
HaM. HekoTopble BEpcUU xterm (HanpuMep, konsole) No3BOJSIOT OTKPbI-
BaTh OKHa «CTOMKaMW» M MEPEKIoUaThCs MEXIYy HUMU C MOMOILBIO «3aKJia-
IIOK», KaK B 3alMCHOIt KHUXKe. Eciu ocHOoBHasi paboTa MPOUCXOAUT Ha yaa-
JIECHHOM KOMIIbIOTEPE, U KaXIblil Xt erm COOTBETCTBYET CEaHCY YAaleHHOM pa-
OOTbI, MOXHO TOWUTH U APYTUM IyTEM. YCTAHABIUBAETCS 0OHO COENUHEHME C
yaajeHHbIM KOMIBIOTEPOM, a TaM 3aMyCKaeTcs 3MYJIATOp TEpMUHAMA sCreen.
DT1a nporpaMma He B3aUMOIeHCTBYeT ¢ rpaduueckoit cpenoit. OHa npocro or-
KpbIBaeT TpebyeMoe YMC/IO0 NMCeBIOTEPMHHANIOB, U B KaXIIOM U3 HUX 3aMlyCKaeT
10 KOMaHAHOMY MHTeprnperaTopy. BBox co cTaHIapTHOrO BROJA MOMNajaeT Ha
TOT MCEBAOTEPMUHAN («3KpaH»), KOTOPbIA screen CUMTAET «BUAUMbBIM», a
BbIBOJ MIPOUCXOAUT Ha BCEX IKpaHax He3aBUCUMO. C MOMOILBIO yIIpaBsioLle-
ro CUMBOJIa “”~A” 3TOH YTWIMTE MOJAIOTCS KOMAHIbl — MEPEKIIOUUTLCS Ha
cnenyioluil 3KpaH (“ ~A~N”, [Ip4 3TOM NOJb30BaTeNib YBUAUT TO, YTO HA 3TOT
3KpaH BbIBOOMJOCH), OTKPbITb HOBBIM (“ "A"C“) U T. .

TunuyHoe MPUMEHEHHE SCcreen — B OJHOM OKHE 3alylleH TEKCTOBBIH
pENaKTOp, B IPYTOM — KOMaHAHasl CTpoKa. YI0OCTBO JOMOJHSAETCS TEM, YTO OT
paboTalOILETO SCreern MOXHO «OTCOEAMHUTLCS» (“ ~A"D”), IPU 3TOM MOJb-
30BaTe/lb MOXET NpepBaTh TEPMUHAABHBIN CeaHC U MOWTH craTh, a UHTepIpe-
TaToOp KOMaHAHOM CTPOKU U pelaKTop OyayT paboTaTh Ha y1aJl€HHOM KOMIIbO-
Tepe KaK HUY B UeM He ObIBajio (HO, KOHEYHO, He OyayT NMposiBASTbL HUKAKO aK-
TUBHOCTH). Koraa rnojib3oBare/ib BepHETCS, OH BHOBb MTPUCOCAUHUTCS K yaa-
JIEHHOW MallWHe, <«IOAKJIOUYUTCS» K padoTawlleMy screen (KoMaHiaa
screen -R) M NpOdOJXMUT paboTaTh C p€1aKTOPOM U KOMaHAHOMW CTPOKOM.

Aucnetuepsl painos

Bce uaMeHeHus B (paitnoBoit cucteMe Medoauii npuBbIK TPOU3BOAUTH C
MOMOILBIO CTAHAAPTHBLIX YTUJIUT KOMAHIHOW CTPOKU U HAXOAMT 3TO BEChbMa
ynoOHbIM. OHAaKO MHOTHME M0Jb30BaTeM MPUBLIKIW ONEPUPOBATH GhaiinaMu
Y KaTajl0raMHy KaK HarfsiAHbIMU LITYYHBIMHU O0beKTaMHU (flankKaMUu U 1OKYMEH -
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TamMK). OHM MOTYT BbIOPATh LTSI c€0s1 MPOrpaMmy, KOoTopasi Io3BoJIsieT HAIsA-
HO M TIOLITYYHO paboTarth ¢ 06bekTaMU painoBoi cucTeMbl — aucneTyep daii-
Jos (file manager). [lockonbky npeactapieHre GaiaoB M KaTajaoros Kak ra-
MOK M TIOKYMEHTOB HEO0X0IMMO B MEPBYIO OYepelb B paMkax MeTadopbl pabo-
Yyero CTojia, TO M auciieTyepbl daitoB mis Linux pa3pabaTbIBaloTcsl npexie
BCETO KaK MPUJI0XeHUs TOM WM MHOM cpenbl paboyero ctona. B yactHoctH, U
B KDE, u B GNOME ectb cBOM nucrieTuephl haiiioB — kongueror M nau-
tilus, COOTBETCTBEHHO, KOTOpbIE MO COBMECTUTENbCTBY CAYXaT WwWw-~Opo-
y3epaMu. Takoe coBMellleHUE (PYHKLMHA BMOJHE JOTMUHO, MTOCKOJIbKY B cpele
pabGouero crojla HyXHO MpEACTaBJATh AOCTYIHbBIE JIOKAAbHbIE U yAaJleHHbIE
pecypchl KakK eIVHOe MpPOCTPAaHCTBO, HAMOJIHEHHOEe OOBLEKTAMM, KOTOPbIMM
MOXHO MaHMITYJIUpOBaTh, MOXHO «OTKPbIBaTb», T. €. 3alyCKaTb COOTBETCTBY-
lolee NPUWIOXKEHHUE I MPOCMOTpa U/UY peAaKTUPOBaHMS.

J1s MHOTHX nosb3oBaTesieil Hanbosee ynoOHbIH ¢cnocod paGoThl ¢ ¢aii-
JIOBOM CUCTEMOM — «KJ1aCCUYECKUA» NBYXNAHEIbHbIA AUCIeTYED (aiiioB, pa-
0oTalolMH B TEKCTOBOM pexume (B TepMuHaie) — Midnight Commander (Ha-
3BaHUE YTUINTHI — mc)*. Ero GyHKIIMOHANBbHOCTh TaKXKe LIMPE MPOCTO ofepa-
LIMH ¢ ¢aiinaMy — OH MO3BOJsIeT OTKPLIBaTh daiifibl Ul NPOCMOTpa W pedak-
TUPOBaHHsI, BbI3bIBATb BCITOMOTaTebHbIE POTPaMMBbI U1 pabOThI ¢ apXHBaMU
(M naxe «3aXOIUTb» B apXMBbl, KaK B KaTaJI0TX), NepeaaBaTh JaHHbIE MO CETH
u T. n. Midnight Commander ¥MeeT TakKe HENI0X0H BCTPOEHHBIH TEKCTOBbIA
peNaKTOp, ONSATb-TaKHU «KJIACCUYECKOro» CTUIS.

Boctopr, oxBaTuBLIMIT Medoaust npu Buae CTapbix 100PbIX CHHUX NaHe-
JIeK, TOBOJIbHO ObICTpo yrac. /Jlaneko He Bce, UTO HYXKHO AeaaTh B Linux, B cpe-
Jle IMC TaK Xe yI00HO, KaK U B MOJHOLIEHHOM KOMaHAHOM cTpoke. KpoMe Toro,
npu paborte ¢ epaguueckumu paitiaMu CUIIbLHO HE XBaTaET MPEACTABIEHUS 3TUX
daitnos B BUAEe MUHUaTIOp (thumbnails), 4ToObl BEIOMpATh Cpeiu HUX MO CO-
JNEePXHUMOMY, a HE TOJIbKO Mo UMEHHU. TaKMMH BO3MOXHOCTSIMH 00J1analoT MHO-
rouucjeHHble rpaduyeckue nucreryepbl panaoB; MOMUMO TeX, YTO BKIOYE-
Hbl B cpenbl KDE 1 GNOMe, ecTb MHOXECTBO He3aBUCUMBIX: dfm (moxoxuii
Ha aucnetdyep dainos OS/2), emelFM2, EZFM u X Northern Captain (aByx-
naHejibHbIE), gentoo U worker (AByxmaHeJbHble, B CTUJIE AMcNeTYepa (aiiioB
DirectoryOpus u3 AmigaOS), FSV u XCruiser (TpexMepHble, TpUYeM Mocea-
HMH MOX0X CKOpee Ha KOCMHYeCKUH cUuMysaTop). Cpelrd HUX BCTpevaloTes U
OpHEHTUPOBAHHbBIE CIELMATbHO Ha NMPOCMOTP HM300paXHWH, TaKUe Kak
GQView, endeavour, gview, qiv, XZgv 1 HEKOTOpbIe ApPYrUe, — C BO3MOXHOCTSI~
MU CllaiiI-110y, aBTOMAaTHYECKOro U3MEHEHHsI pa3Mepa, MoKa3a KapTUHKHU Ha
MOJIHBIM 3KpaH U T. .

* Ionb3oBatenn, 3nakoMbie ¢ MS-DOS, sciomust Norton Commander, a 1obs30BaTeIn TOMoO-
noxe — Far Manager.
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CeTb

WWW-6poyaepbi

WWW-6poy3ep — nporpamma i NpocMoTpa rMNepTekcTa, A0CTYIIHOTO
yepe3 Internet — Ha ceronHs YyTh JIM HE CaMOe BaXHOE MPUJIOXEHHEe WIS Iep-
coHaJIbHOTO KoMnbloTepa. CeroaHAHUE WWW-6poy3ep J0JXKEH «yMEThb» Io-
pasno 6osblle, YeM NpocTo oTodpaxaTh crpaHuibl HTML U nepexoauts no
runepccbuikaM, MakTUUECKU, HAa HEro JOXMWTCS 3aJaya padoTbl ¢ AaHHBIMU
Internet Bo BceM MX MHOrooGpasuu, ciolla BXOAUT WU MOMIEPXKKA NOCTOSHHO
Pa3BUBAIOLLMXCA CTAHAAPTOB, U 0becreueHue 6¢30MacHOCTH, U MHOTOE APYToe.

B Linux uMeeTcst 1oBojbHO 60/bl10H BbIOOp WWW-6poy3epoB, 01HAKO
TIEPBBIM I€HCTBUTEIBHO COBPEMEHHBIM CBOOOAHBIM NMPUWIOXEHHUEM A5 pabo-
Tbl ¢ Internet ctan naket Mozilla, KOTOpbIH 10 CHX NOP BNOJHE YCMELIHO KOH-
KYpUPYET ¢ aHATOTHYHBIMU KOMMEpPUYECKUMU NporpaMMaMu, HECMOTPS Ha 3a-
TPYAHSIOLYIO YCTIEITHOE Pa3BUTHE UNEOJIOTHIO «TpU B o1HOM». Mozilla — na-
KET NPUJIOKEHUI 111 paboThl ¢ Internet. 3To MOLLHBIM, HACBILUEHHbIM GYHK-
LIMSIMU KOMMYHUKAIIMOHHBIA LIEHTP A8 NEPCOHATBHOIO KOMIblOTEpa. B co-
CTaB nakeTa BXOAMT Opoy3ep, MporpaMma Aas paboThl ¢ 3/1IeKTPOHHOM NOYTON
u penaktop WWW-ctpanul. Mctopusi Mozilla Hayanace B 1998 roay, korna
¢upma Netscape onybinKoBana UCXOOHBIC TEKCThl cBoero 6poysepa Netscape
Navigator. OnHO U3 BaXHbIX CBOUCTB nakera Mozilla — ero npuHIMNUaIbLHasA
pacuupsieMocTb. B Mozilla peanusosan sizeik XUL Ha ocHoBe XML, npu no-
MOILIK KOTOPOTO OYEHB JIETKO pa3pabaThiBaTh AOMOMHUTEIbHBIE KOMIIOHEHTHI
Mozilla, oprieHTUpOBaHHbIE HAa BLIMOJHEHUE CNIELMaAbHbIX QYHKLIMIA.

bonee cospemeHeH FireFox, pa3spabaTbiBaeMmbiii koMaHaoii Mozilla Ha
OCHOBE MCXOJHBbIX KOIOB, COOTBETCTBYIOUIMX TOJIbKO WWW-6poy3sepy. Oc-
TajabHas yacTb FireFox HanucaHa nosHocThio Ha XUL, nostoMy paspaborka
3TOM MOIOAOM MpPOrpaMMbl UAET CYLIECTBEHHO O0Apee U Mpolle, €e HACTPOM-
Ka CUMTAaeTCs caMoit THOKoH cpen WWW-6poy3epoB, a IllaBHoe, JII000i Xe-
JIAIOLLIM I MOXET HAnUcaTh Ha BBICOKOYPOBHEBBIX s13bIKaX N1POrPAMMHUPOBAHUS
XUL/JavaScript ¥ ony6,11MK0BaTh CBOM MOAY/Ib pacluupeHMs (T. H. plugin; Ha
CeronHs TaKUX MoayJeit u3BectHo 6onee 150).

O WWW-0poyaepax, pa3pabOTaHHbIX CMellMajibHO WA TOM WM UHOI
cpelbl pabouero €roJa, yKe 11J1a peub Bbillie (OHU NIPEBOCXOAHO CIIPaBASIOTCS
¢ posiblo daitnoBbix A1UcneTYepoB). BaxkHas pasHoBuAHOCTE WWW-6poy3epoB
— TEKCTOBBIE OpPOY3€ephl, T. €. T€, KOTOPbIE MOTYT ObITh 3aMYyLUCHb! B TI0OOM TCK-
cToBOM TepMuHaie Linux. CaMblit cTapblii U U3BECTHBIA U3 HUX, OOWUH U3 NPO-
TOTUNOB COBpeMeHHBIX WWW-6poy3epoB — Lynx. OH He UMeeT BO3MOXHOCTH
oToOpaxaTb rpaguuecKyro MHGOpMalluio, HO OTJIMYHO noaaepxusaeT HTML,
¢opmbl U Tabnuikl. COBpeMEHHbIE BEPCUM TMOANCPXKUBAIOT TAKXKE COCIMHE-
HMS, 3aluMileHHble npu noMoiun SSL. Links — 3To TeKCTOBbII Opoy3ep, Ha
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nepBbIi B3MA1, OUeHb MOXOXHUN Ha Lynx, HO HECKONBbKO OT/IMYAIOLLMICS OT
HEro ZJeAyOIUUMU QYHKLIMAMU:

* yMeHUeM padboTaTh ¢ TAONMLIAMU U PperiMaMH;

® oTOOpaxeHUEM LBeTOB, yKa3aHHbIXx B HTML-cTpanuue;

® KCMoJb30BaHWEM Bbinagawiuux MeHio (kak B Midnight Commander);

¢ BO3MOXHOCTBIO 3arpy3ku (aitjioB B POHOBOM DEXUME.

[ToMKUMO BO3MOXKHOCTH MpocMoTpa WWW-CTpaHML YACTO BO3HUKAET He-
00X0AUMOCTb UX «CKAUUBAHUS», T. €. 3aMUCH B (paits. DTO XKe OTHOCUTCS U K pe-
cypcaMm, A0CTYNHBIM 1o npotokony FTP. Bce onucaHHble Bbillie 6poy3epbl cno-
cobnbi 3anucbkiBath HTTP- u FTP-pecypc B ¢aiin, Ho A5 yaoOHOM paboThi U3
KOMAaHAHOM CTPOKHM OHHM, KaK NMpaBWjo, HenpuroaHsl. Kpome ctapoit u Becbma
NMPOCTON YTUJIUTHI ftp, UMEKOTCS 1BA €€ MOILUHBIX pACIUUPEHUS: 1 ftp U wget.
O6e yrunuthl nonaepxusaioT kKak FTP, tak u HTTP, npuueM 1ftp MoxeT pa-
00TaTh, KaK U ftp, B peXXUMe «0D0J0UKU», & wget MpeAHa3HayeHa UMEHHO
s paboThl U3 KOMAHAHOW CTPOKU. ECau npu nmonyyeHuu ¢aitioB ¢ KAKOTo-
HUOYAb ceEpBepa WKW TPYMIMbl CEPBEPOB HEOOXOAUMO OMUCHIBATL MHOXECTBO
UCKJIIOUYEHUH (YTOOBI He CKauaTh JIMLIHETO), BLIMOAHATL KAKUe-TO ACUCTBUS
(HanpuMep, 3aN0AHSITb (POPMbl MIH BBIMOHSATb java-cLEHAPUM ), MOXHO BOC-
N0JIb30BAThCA 00/1ee COXHBIMHA MPorpaMMaMu pavuk WiK httrack.

Mo4yToBblie nporpammel

[MonobHo ToMy, kak FireFox Bo3poxaaer WWW-unocrach Mozilla,
Thunderbird noBTopsieT U pacliMpsieT MOYTOBYIO cocTaBisiolnyio Mozilla.
bosiblIMHCTBO cKazaHHoro o Thunderbird Ha ceroaHs cnpaBealuBO U A4
MozillaMail. Tak xe, kak ¥ B Firefox, B Thunderbird ucnonb3yercst 4yacTb Uc-
xoaHoro koaa Mozilla, kotopas paboTaeT ¢ CeThIO (Ha 3TOT pa3 — ¢ OTCHUIKOM
MOYTHI U AOCTYMOM K MOUTOBBIM SILIMKAM), a UHTepdec U apxXUTEKTYpa Npu-
JIOXKEHUS B LIEOM Mepeaesanbl 4151 TOro, 4ToObl U30aBUTHLCS OT YCTAPEBIIIMX
yacteit Netscape U 00s1erunTh daibHeiwyo pa3padbotky. Thunderbird (kak u
MozillaMail) o6nasaeT caMblM MOILHBIM Ha CErOAHSI BCTPOEHHBIM CMaM-
¢unsrpom. Ecnu HenpolleHHas MoyTta Bce-TaKU MOMaaacT B Ball MOYTOBLI
SILMK, MPOCTO nokasbiBaiTe ee Thunderbird co cioBamu «310 — cnam!», Uepes
HEKOTOpOe BpeMs NMporpaMma caMa HayuyuTcs OTIMYATh HeMpolleHHYIO MOoUTy
ot nonaesHoit. Kak u FireFox, Thunderbird nerko paciuMpuTb COOCTBEHHBIMU
MOAYJIIMU, HAMUCAHHBIMU Ha BBICOKOYPOBHEBBIX SI3bIKAX, U MOXHO O4Y€Hb
rMOKO HACTPAUBATh.

Eile 0IMH MOYTOBLIM KJIMEHT, HeCKOJIbKO ycTynatolumii Thunderbird no
BO3MOXHOCTSIM, HO MpeBOCXOASLIUN €ro no ObICTPOAeUCTBUIO, HA3bIBACTCS
Sylpheed. UHTepdeiic aToi nporpaMMbl BeCbMa NOX0X Ha CTAHAAPTHYIO MOY-
TOBYIO niporpammy ans Windows, Outlook Express, UTo MOXeT MOMOYb HM30e-
XaTb JTUILHUX XJIONOT MpPH CMEeHEe ONepalMOHHON CUCTeMbIl. ABTOD 3TOM npo-
rpaMmbl, XUPOIOKH SIMamMoT0, Ye10BeK aKKypaTHbIN U MyHKTYaAbHbIA, TAK UTC
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HEKOTOPbI HEOOCTATOK BO3MOXHOCTeR (3Ta mporpaMma yMeeT CTOJIbKO Xe,
ckoabko ¥ Outlook Express) komneHcHpyeTcst 6€30TKa3zHoU paboToit 1 THOKOI
CUCTEMON UHTETPaLIMU ¢ APYTUMU YTUIUMTAMU CUCTEMbI (AHTUBHUPYCOM, ClaM-
duasTpoM UM T. n.). KpoMe Toro, cyuiectByetr BeTka Sylpheed, Ha3biBaeMas
Sylpheed-Claws, B KOTOpo#t MpoxonaT NpoBepKY Bce HOBOBBeneHHs . CTabUb-
Hasi Bepcusi Sylpheed-Claws paboTaeT HHUYTb He Xyxe aBTopckoit Sylpheed, a
BO3MOXHOCTeH y Hee OOMbIIIE.

[MockonbKy yrpasieHHue 371eKTPOHHOM NepenucKoi — oaHa U3 3aaay pa-
60Yero croja, B KaXxaou cpene paboyero cTofia €CTb COOCTBEHHBI MOYTOBbIN
knueHT. ToutoBbiit knuenT /s KDE HaseiBaetca KMail, on nonnepxusaer
KaK JIOKIbHYIO OOCTABKY TMOYTHI, TAK U MHOXECTBO MOYTOBBIX MPOTOKOJOB
(POP3, IMAP, SMTP). HoutoBsiii kaueHt mng GNOME Ha3swbiBaeTcs
Evolution, oH MHTErpUMpoOBaH ¢ KajneHAapeM, alpeCHOW KHUTOM U NpeTeHayeT
Ha PYHKUMW MHAUBUAYATBHOW «3aITMCHOW KHHXKH».

3NeKTpoHHas nepenucka cama rno cede He TpebyeT rpacHueCcKOro MHTEpP-
(defica, 1S YTEHUd W HanMCaHUS 3JEKTPOHHBIX MHUCEM BITOJIHE NOCTATOUHO
BO3MOXHOCTE! TepMUHAIa U TEKCTOBOIO penakropa. Cpelu TEKCTOBLIX MOY-
TOBBIX KJINEHTOB U151 Linux Haubosiee 3BecTHLI Mutt U Pine, 06a MHOTO(YHK-
LMOHANBHB], MTOAAEPXKUBAIOT PsIIl MPOTOKONOB U (POPMATOB MOYTOBBIX SLIU-
KOB, XOPOILIO HAaCTpanBawTcs. TpeboBaTebHbIM MOJB30BATENSIM, KOTOPBIE XO-
TAT UMETh BO3MOXHOCTb U3MEHSITh BHEILIHUI BUI U ¢cMTOCOO paboThbl MOYTOBO-
ro KJIMeHTa, JOMOJHATD ero CLIeHAPUSAMHU Y 110J1y4yaTh OT NMOYTOBLIX CYX6O BCe,
YTO T€ MOTYT N1aTh, pekoMeHayeTcss Mutt. TeM ke, KOMY TJ1aBHOE — MPOCTO Mo-
JlyyaTh, YUTATh U OTIIPABJLTD MOYTY (CO BCEMU NojaraloiuMHUCs YI0OCTBAMH),
CTOMT Hauath ¢ Pine. Jliobutenu Emacs UCMofb3yloT BCTPOEHHbIN B HETO MO-
aynb GNUS, Becbma 60ratbiit pyHKIUSAMHU.

O6MeH coo0LeHnaMm

Ecnu koMnbloTep noakiioueH K Internet mocTossHHO, ObIBaeT yA0OHO
MOJb30BAaTLCA CAYXO0aMU, MEepeNaroliMMi COOOILUEHUS] B pealbHOM BpEMEHHU
(instant messaging service). Takux cnyx0 10BOJIbHO MHOT'O, caMas NMonyJispHas
U3 HUX — [CQ. MHOXeCTBEHHOCTh OOBLSICHAETCS TEM, UTO B OOJIBIUIMHCTBE CY-
4yaeB 3TOT CEPBUC MPEIOCTABSCTCS UeHMPAIU308aHHO, KAaKOM-HUOYNb KpyMn-
HOM Kopriopauueit. Bo MHOTHX ciyyasix cepéepsl 3TUX CNyxX0 HEAOCTYITHBI MO
cBoOOnHON nuueHsueit. McknoueHue B psay «COOCTBEHHHUKOB» — Clyx0a
Jabber, ocHoBaHHas Ha MOJHOCTBIO OTKPHITOM NpoTokoje XM PP. Jabber nos-
BOJISIET JIIOOOMY COOOILECTBY CO3AaBaTh COOCTBEHHBIE CEPBEPHI, YIPABISEMbIC
COOCTBEHHBIMU aAMUHUCTpaTopaMu. CaM Jabber-cepBep HMeeT BO3MOXHOCTD
COENMHATb CBOMX KJIMEHTOB HE TOJNILKO ¢ IpYTMMH Jabber-ceppepaMu, HO U CO
cayx6amu ICQ, MSN, Yahoo n AIM. B Linux ecTb HECKOABKO KJIIMEHTCKHUX
MporpamMm Uist 06MeHa MTHOBEHHBIMH C0001Ie HUAMU. OCOOHSIKOM CTOSIT KIIU-
eHThl IRC (Internet Relay Chat), cnyx6bl ¢ 60osiee 10AT0H UCTOpUENR U CIOX-
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HbIM MPOTOKOJIOM (MMEETCS B BUAY M CETEBOU MPOTOKOJI, M MPOTOKOJ paboThi
nonb3oBatens B IRC).

Psi — ynoOHbii rpadpuyecKUil KITMEHT CETH OBICTPOro 0OMeHa COOOILIeHH -
sIMU Jabber (a 3Ha4YHUT, MO BCEM NMPOTOKOJIaM, KOTOPbIE MOLIEPXHUBAET BbIOpaH-
Hblil Jabber-cepBep). Psi momaepxuBaeT Takue BO3MOXHOCTH Jabber, kak onx-
HOBpeMeHHas paboTa ¢ HECKOJbKHMH CEpBEpPaMH, KOH(MEpEHLIMH, KPUITO3a-
IIMTY nepedaBacMoii uH¢popMauuM (depe3 SSL u GnuPG), paboty uepes
HTTP(S) proxy-cepsep U T. A. SIM — MHOTONPOTOKOJbHBIH KJIMEHT OOMEHA
MTHOBeHHBIMHM cooOuueHusiMU. [loadepxusaloTcss npoTtokoibl [CQ, Jabber,
MSN, AIM, YIM, a takxe LiveJournal. KpoMme Toro, uMeeTcss MHOX€eCTBO MO-
OyJiel, peau3yiolUUX OOMOJHUTEIbHbBIE BO3MOXHOCTH. EcTh BapuaHT SIM,
opHeHTHpoBaHHBLIN Ha cpeny KDE. «[1puuensHo» Ha cpeny KDE opueHTHpO-
BaH M ApYrod MOIUHBIA KJIMEHT, MMEKLUA noagepxKy Takxe U IRC, —
Kopete. Ha cpeny Gnome opueHTHpoBaH Gaim — Haubosiee MOLIHBIN U Hau-
6oJiee rMOKO HacTpauMBaeMbId KIIMEHT. UMeeT MoayJiM AOCTYIIa OYTH KO BCEM
MBICJIMMBIM MpPOTOKOJaM, NMO3BOJAET NMUcaTh cueHapvu Ha Perl u TCL. Jas
IRC cyuiecTByIOT 1 crielMaliibHbie KiIMeHTH: ChatZilla (KaK MOXHO moranatb-
cs U3 Ha3BaHMs, OH «BCTpoeH» B Mozilla, HO JOCTYIeH U KaK AONOJHEeHHE K
FireFox) win X-Chat — BecbMa MolliHasg nporpamMMa, opMeHTUpPOBaHHasg Ha
«xutpoctu» IRC.

penynpexnenue!

O6MeH uHbOopMaLIHel U 6eCCMBICTIEHHBIMU TEKCTAMU TTPH TOMOILIH
J106oi1 U3 nepevyrcieHHBIX Cyx6, a Takxke TeJehoHa, He 3aMeHsIeT
YeJioBedecKoro oblieHHsi! TIOMHHUTE, YTO KOMIIbIOTep Mepenaer
TOJIbKO JIaHHbBIe, HO He SMOLUH.

He o6oiineH ctopoHoif U MHTepdeiic TeKcToBoil KoHconu: CenterlCQ,
MOLIEePXXMBAIOLLIMHA HECKOIBLKO MPOTOKOJ0B (cpenyu HUX Jabber u IRC); 1icq,
o0nagalolivi KakK TEKCTOBBIM, Tak M rpapuyecKUM UHTepdercaMu (caeaoBa-
TEJbHO, UM MOXHO MOJIb30BaThCs M HaxoOsACh 3a paboueil cTaHUMER, U OHC-
TaHUMOHHO); irssi, HaueJdeHHBIH Ha cayx0bl THna IRC (Ha ceromHsUWHMUH
neHb nopaepxubalotrcst IRC, SILC u ICB), u T. 1.

OducHbIe Nnporpammoi

BaxkHo# YacThiO COBpeMeHHOI paboveil CTaHLIMM SIBJIAIOTCA TaK Ha3bIBa-
eMble o(PUCcHBbIe cpeacTBa 00paboTKu MH(opMailiMU. TTon oPUCHBIMH MPUIIO-
KEHHUSIMU OOBIYHO MOHUMAIOT CTaHAAPTHBIM HAGOP U3 CJIOBAPHOTO MPOLIECCO-
pa, cpeacTBa paboThl C JIEKTPOHHBIMH TabJIMLIAMH, CPeICTBa CO3JaHHSA Tpe-
3eHTaUMii, cpeacTBa aid paGoTel ¢ 0a3zaMH AaHHBIX. Bce mnepedMc/ieHHBIE
o HrcHbIe puoXxeHUs BxonaT B nakeT OpenOffice.org — 3To CBOGOIHBIN Ha-
60p o(PUCHBIX IPOrpaMM, He YCTYTIAIOLIHH M0 BO3MOXHOCTSIM HECBOGOIHOMY
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Kypc OnepauuoHHasa cuctema Linux

Microsoft Office, a koe B 4eM naxe npeBocxoasiiuuii ero. Hanpumep, yact-
HOCTb, KOTOpas MOXET MMETh OUYeHb BaXHOE 3HAau€HHE: KOMITOHEHT
OpenOffice.org OpenWriter MO3BOJIAET IKCMOPTUPOBATh HOKYMEHTHI HEMNO-
cpenctBeHHO B dopMatr PDE MHTepdeitc OpenOffice.org ycTpoeH NpUHUMITH-
aNbHO TaK Xe€, KaK U Y aHAJIOTHYHBIX TpoAyKToB Microsoft, Tak 4To nojib3oBa-
Temo, npuBbikuieMy K Microsoft Office, He cocTaBUT GosbLIOTO Tpyaa nepeit-
TH K pabore B OpenOffice.org. KpoMe Toro, OpenOffice.org no3sosaser pao-
TaTh cO BceMH hopMaTamu ¢aiinor Microsoft Office.

Hctopusa OpenOffice.org HanomuHaeT uctopuio Mozilla: noHavany npo-
ekt (oo uMeHeM StarOffice) passuBaics 3aKpbiTO, 06€3 IOCTYNAa MHPOBOTO
MPOrpaMMUCTCKOTO cOOBILECTBA K UCXOAHBIM TeKCTaM. OaHako B 2000-M rony
KOoMIIaHMs Sun Microsystems OTKpbL1a UCXOIHbIE TEKCTHI MPOrpaMMHOTO Npo-
nykTa, obpasosaB OpenOffice.org. Tak xe, kak U B cnyyae Netscape/Mozilla,
napa StarOffice/OpenOffice.org Mcnonb3yet N1BOHHOE JMLEH3UPOBaHHUE, AaI0-
1liee NpaBo KaK CBOOOAHOTO JOCTYIA K HCXOIHBIM TEKCTaM, TaK U UCIOJIb30Ba-
HHS UX B 3aKPbITBIX KOMMEPUECKHX NTPOAYKTaX.

ITo BosmoxHocTsaM OpenOffice.org ocTaeTcsi cambiM pPa3BUTHIM M TIOJI-
HBIM O(hUCHBIM NAKeTOM [UIs1 Linux, OAHAKO €CTh U Apyrue 0PUCHbIE CPEeNCT-
Ba. B yactHocTH, opucHbil naket KOffice, opueHTHpoBaHHLIM Ha cpeny KDE,
B KOTOPOM MNpPedyCMOTPEH NPHUMEPHO TOT X€ Habop OPUCHBIX NMPUIIOXKEHHUH,
yTto 1 B OpenOffice.org. KpoMe Toro, ecTb OTaeIbHbIe OPUCHBIE MTPUIIOXEHHUS,
HE COCTaBJISIIOIINE NTAKETOB — CJIOBApHBIN npolieccop Abiword M 3J1eKTpOHHbIE
tabnuubl GNUmeric.

Npacduka

YeM npoilie noab30BaTeNbCkas 3anada, TeM 60oJbLue nporpaMm noa Linux
ee pelaloT. B 4acTHOCTH, MAHUTTYJISILIUSA TEOMETPUUECKHMH (DUTypaMH C BO3-
MOXHOCTBIO U3MEHEHHS MX NapaMeTpoB (1IBETa, pa3Mepa M T. I1.), XpaHEHUEM
Habopa ¢uryp B daiiie U npeobpa3oBaHHEM MOJYYUBLIETOCs U300paKeHHA B
pacTpoBhIi (POPMAT — NOBOJIBHO NPOCTas 3aJaya, Tpebylollias akKypaTHOMH pe-
aJTU3aLIMM OCHOBHBIX (DYHKLHMI KaKON-HUOYIb BEICOKOYPOBHEBOH OUOIHOTE-
KM (WU IBYX — UHTep(eHCcHOMR U rpaduueckoit). HeynuBuTeabHO, YTO rpadu-
4YeCKHe peldaKTOphl € MOAOOHBIMHU BO3MOXHOCTAMH €CTh M LI KaXI0ro pado-
YEro CToJia, U HE3aBUCHMO OT HUX. ITO YTBEPXIEHHUE OTHOCUTCSA M K elle 60-
Jiee TIPOCTBHIM TNporpaMMamM paboThl ¢ pacTpoBoif rpadukoi. Huxe onucaHbl
TOJIBKO  §0Jiee CIOXKHBIE ITPOTrPAMMBI.

BexTopHas rpadmka

BekTopHo¥ rpadmKoii Ha3bIBaeTCsl TAKOW cMocod MpeacTarleHUs1 H300-
paxeHusi B BUAE (Uryp, KaXnas U3 KOTOPbIX UMEET CODCTBEHHOE OMUCaHUE
(Tin, pasmMepbl, KPMBU3HY WIM UHBIE TaPAMETPHl COCTABHBIX YACTEH, UX 1IBE-
Ta, crocob ripeactasieHus U T. .). HekoTopble rpadpuyueckue ycTpoicTpa (Ha-
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NpUMep, pacnosHaloliue dopMar PostScript) yMelOT caMHd MHTEpPNPETHPOBATh
onucaHus hUTyp, WISt IPYTHX HEOOXOIUMO 3apaHee POCYUTATh U CPOPMUPO-
BaTh KAPTUHKY MPOTPaMMHBIM TyTEM.

Pa6bora c PostScript n PDF

CospemeHHasi monurpadust yXe He MBICIIMTCS B OTPHIBE OT KOMITbIOTE-
pOB, BCe IOMeYaTHble MaTepualbl OOBIUHO CYLIECTBYIOT B 3JIEKTPOHHOM op-
M€, U UMEHHO 3/IEKTPOHHBIE JOKYMEHTHI IMOAAIOTCS Ha MeYaTalolue yCTpoii-
cTBa [uisl BeiBoda. [IpudueM st coBpeMeHHoM nonurpacduu de facto craHaap-
TOM siBsieTca popMat PostScript. PostScript — 3T0 s13bIK ONTMCAaHUS CTPAaHULIBL,
MO3BOJISIOLINH MPeACTABUTD JI0Oble MONMUTIpadHuYeCKHe MaTeEpHUAIbl B BEKTOD-
HOM ¢opMaTe (OIHAKO OH JNOIYCKAET U BKJIIOYEHHUE PacTpOBBIX ()parMeHTOB).
®daiin B dopmate PostScript dakTHYecKH MpeacTaBisieT coboif NMporpaMmy,
OIHCHIBAIOLIYIO, KAKHE NEHCTBUSI HYKHO MPOU3BECTH, YTOOBI MOJYYUTh TPEOY -
eMblii BbIBOA. [IpocdeccHOHaNbHBIE TeYaTaloUIME YCTPOMCTBA YMEKOT HEMo-
CPeICTBEHHO UHTEPNPETUPOBATh JOKYMEHTH! Ha s13biKe PostScript.

PDF (Portable Document Format, mepeHOCUMBII (hopMaT JOKYMEHTOB)
— Monudukauus sizbika PostScript, paspaboTaHHas 11 TOro, YToObl OOMeHH -
BaThCA MONUTPaUIECKMMH NO0KyMeHTaMu yepe3 Internet. B PDF ectb crieum-
aJbHBIE BO3MOXHOCTH JUISI MyOJMKAIMU JOKYMEHTOB B CeTH, B YAaCTHOCTH,
MOAAEPXKKa TMIIEPCCHLTOK, @ HEKOTOPbIE BO3MOXHOCTH si3bika PostScript orTy-
Jia, HA00OPOT, UCKJTIOYEHHI.

GhostScript — HHTepnpeTaTOp fI3blKa ONMUCAaHMUA cTpaHMil PostScript u
daiinoB B popmate PDF (dpopmaTt nepeHoCHMBIX 10KyMeHTOB). Ghostscript
npeobpasyet PostScript BO MHOTHEe pacTpoBbie (POPMaThl, NMOAXOISLIME A
BBIBOA JaHHBIX HAa 3KPaH WM Ha MPHUHTED, He NnoauepxuBatomuii PostScript.
O6bp1yno GhostScript ucnosnbp3yetcst w1s1 mpocMoTpa daittos PostScript U st
TeYaTH Ha IpUMHTEpax, He NomaepXuBaloux 13bik PostScript. GhostScript uc-
MOJIb3YeTCS] MHOXECTBOM IPWJIOXEHMH [UISl BBIBOA NaHHBIX Ha mneyvarb. [pa-
dbuyeckuii uHTepdeiic wiss GhostScript npenocrasasier nporpamMMa GhostView
(koMaHIa gv), OHa Mo3BoJsieT 0TOBpaxaTh JOKYMEHTHI B ropMarax PostScript
u PDF B rpaduueckoii cpene X Window. Jjis1 pa3TUYHbIX MaHUMYJISILUNA C
tdaitnamu B ¢dopmare PostScript npeaHazHayeH nakeT YTHIMT KOMaHIHOM
CTPOKM psutils — C UX MOMOLIbIO MOXHO BBIGPaTh, OTCOPTHPOBATh, peopra-
HM30BaTh, MacCIITAOMPOBaTh CTPaHULILI B PostScript-caiinax U nesats MHOroe
Jpyroe.

CneumanbHo it npocMotpa PDF-daiiioB npenqHasHayeHa mporpamma
xpdf, KOTOpas MO3BOJISIET MEPEXONUTD 10 TUMEPCCHIKAM B IOKYMEHTE, IIPO-
CMAaTpUBaTh CTPYKTYPY JOKYMEHTa, MPOU3BOAWUTH NMOMUCK U TOMIEPXKUBAET
CIIaXXUBaHHE WPUGTOB. ANBTepHAaTUBON xpdf MoxXeT ObITh Acroread — Bep-
CHS1 U3BECTHOTO NMpUioxeHust Adobe Acrobat mist Linux, ooHaKo B OTJIMUME OT
xpdf OHO SIB/ISAETCS HECBOOOAHBIM NPOrPaMMHBIM MPOAYKTOM.
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AnarpamMmmsi

OTAETLHO CTOMT YTIOMSIHYTh PeNaKTOPhbl AMAarpaMM, KOTOPBIE YacTo CMe-
IHUBAIOT C OOBIYHLIMH pEAAKTOPaMH BeKTOPHOM (TUTaKaTHOM) rpapmku. Mexay
TeM 3alayM y HUX pa3Hble: eCJIM LI IUIaKaTHOM rpacMKM rJIaBHOE — MOCTpoe-
HHE «KapTHHKHW», COOTBETCTBYIOLIEEH 3aIyMKe aBTOpa M0 @HewHeMy Gudy, TO B
IHarpamMmMe aBTopa 0oJibliie 6€CIOKOUT JJOTHYECKOe COOTBETCTBHE H300paKeHHUs
TIPOEKTY U €T0 Hazasonocms. I103TOMy NPU MOCTPOSHUH THarpaMMbl MHOTO BHH-
MaHHS yOENSETCS «CTpeoUKaM» M MPOYUM COCAMHMUTENIbHBIM JIMHHUSM, OTTH-
MaJIbHOMY pa3MellieHHI0 OObEKTOB Ha CTPaHHULE, TUHITM3aL WU OOBEKTOB M T. II.

CaMas ctapasi U3 NogodHbIX yTUIUT, XFig, ¥ 1o ceif meHb aKTMBHO MC-
MoJb3yeTcs, ¢opMaT ee OIMarpaMMbl pacrlo3HalOT MHOTHE CpeIcTBa paboThl ¢
BeKTOpHOIi rpadukoii. bosee MolLIHOM sIB/ISIETCSI OpUEHTHPOBAaHHAsI Ha Cpeay
Gnome yruiuTa Dia, BO3MOXHOCTH KOTOPO#H NMPOAOJIXAIOT PacTH (CYyILECTBY-
€T JaXe MPOEKT MepeBoaa IMarpaMM B HOTALMUM g3bIKa MOAETMPOBAHUS MPO-
rpamMMHbIXx UML HenocpeacTBeHHo B TeKcT Ha C++). AHanoroM Dia nna KDE
aBseTcs BcTpoeHHas B makeT KOffice yrunuTta Kivio.

MnaxkarHas rpaguxa

Yrto Xe KacaeTcs COOCTBEHHO BEKTOPHOM (IU1aKaTHOWM) rpapMKH, TO U
3nech ecTh U3 yero BeiOMpaTh. Hanpumep, Sodipodi — mporpaMma BeKTOpHOTo
pUCOBaHUsT 00lLero Ha3HayeHHUs. OHa HMCnonb3yeT NMOAMHOXECTBO (opMmaTa
W3C SVG B kauecTBe (popmaTa coOCTBeHHBbIX (aitnoB. 3aech MpUMeHseTC
HOBeiilllee AApo ISl OTOOPaXeHHUs1, CO CTIaXHBaHHEM, alTb(pa-KaHAIOM H BEK-
TOPHBIMH 11pHPTaMH. CXOOHBIMU BO3MOXHOCTSIMU 00J1a1aeT M OTIIOYKOBaB-
masgcs ot Sodipodi mporpamma Inkscape, OTIIMYMTETBHBIM CBOMCTBOM KOTO-
POl sABNSIETCS1 noanas moadepxka dopmara SVG M opHeHTauMs Ha cpedy
Gnome. MHoroobeluzaole BLITAAINT MpoeKT Skencil, mo3ponsiioliyii pegak-
THpPOBaTh HeKoTopble BUIbl PostScript-daitnos. Cpena KDE Takxe umeer
«CBOMW» pemakTop BeKTopHo# rpacduku, Karbonl4, Bxoasiumii B coctab ceMeii-
ctBa nporpamm KOffice.

Pactpoeas rpaduka

INonsTHe «pacTtpoBas rpadhuka» 03HAYAET, YTO M300paxKeHHE NpEICTaB-
JIEHO B BHIE MAaTpHLBI TOUEK («IMHKCEJICH»). DTO 3HAYMUT, YTO NMPH CHILHOM
yBeJIHUeHUH TpaHULbI J1I060ro odbekTa OyayT BhITJISAETD «JIECEHKON» U3 pa3-
POCIIUXCS B KBAAPATHI TOYEK (B OTIIMYHE OT BEKTOPHOTO IpeICTaBIEHHUS, TIe
yBeJIMYeHHE MOBbIllIaeT Ka4ecTBO H300paxeHHns). C Ipyroi CTOPOHBI, pacTp —
YIOOHLIR s KOMIbIOTEPHOH 00paboTKU (opMaT npeacTaBieHHus ¢oTtorpa-
¢uit, caeTaHHBIX OT pYKH PUCYHKOB U TPOYHX U300paKeHH i, KOTOPbIE HEJTb-
351 paCWICHHUTDb Ha OTAENbHbIC (DUTYpHI.
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B GNU/Linux uMeloTCsl pa3BUTHIEC CPEeACTBA UIS peIaKTUPOBaHMUS pac-
TpoBoii rpaduku. CaMbpIM MoOUIHBIM U3 HUX siBasgeTcas GIMP (GNU Image
Manipulation Program). C ee MoMouIbIO M0JIb30BaTEIb MOXET PEAAKTUPOBATh
U300paXEHHUS, CO31aBaTh JOTOTHIbI U APYrue rpaduyecKUe 3J1€MEHTBI, 0CO-
O6eHHO 1noJie3HBIe NMPpH co3aaHuu Web-cTpanuu. GIMP BKilo4aeT MHOTO MHCT-
PYMEHTOB U (bHUIBTPOB, aHAIOTHUYHBIX TEM, KOTOPbIE MOXHO HAUTH B KOMMEp-
YEeCKHUX TpaHUyECKMX PEIAKTOpax, a TAKXKE HECKOJbKO BO3MOXHOCTEM, 3KC-
KJIIO3MBHBIX V1S 3TOM nporpammbl. GIMP npenocrapisieT BO3MOXHOCTb pado-
TaTh C LIBETOBbIMHY KaHaJlaMH, YPOBHSAMH M300paxeHHUs, HaKJanbiBaTh 3pdek-
Thl, CIJ1AXXWBATh INPU(TH 1 KOHBEPTUPOBATh U300paXkeHUs B pa3Hble hopMa-
Thl. B GIMP umeeTcsi coGCTBEHHBIHM S13bIK TPOrpaMMHUPOBAaHUS CLiIeHAapUeB (Ha
ocHOBe Scheme), Ha KOTOPOM MOXHO C03[1aBaTh 1OBOJIbHO 3aMbICJIOBAThIE 10~
NOJIHEHHMA K OCHOBHOM nporpamMe. Henocratok GIMP — cnabas (odopmiieH-
Hasl B BU€ IOTIOJTHEHMST) ToanepxKa 1uBeToBoro ctaHaapra CMYK, ucnosib3y-
€MOTO0 B noJaurpad1u, No3ToMy B 3JIEKTPOHHOK NOKYMEHTAllMM, pe1aKTUpOBa-
HMH U300paxeHUH W11 WWW-CTpaHMIl M TPOYUX 00/1aCTAX, He UMEIOLIMX e~
Jla ¢ 6ymaroii, ero NpUMEHSIOT Yallie.

OdeHb nosie3eH HaOOp YTWIMT Wi 00paboTKM rpaduKHU M3 KOMaHIHOM
cTpoku — ImageMagick. B 3ToT HaGop BXOOAT YTHJIMTHI Ui OTOOpaxXeHHUs
(display), npeobpa3oBaHus (convert) u3obpaxeHHWi, 3axBaTa U3obpaxe-
HMI ¢ 3KpaHa (import) U Kaxe COOCTBEHHBbIH HHTEPIPETUPYEMBIH A3bIK MPO-
rpaMMupoBaHus, Magick Scripting Language. [1ns nosyaBToMaTHyeckoro re-
peBola M3 pacTpPOBOTO MpEACTaBIeHHs B BEKTOPHOE CYLIECTBYET HECKOJIBKO
CMeLMAJIbHBIX YTUINT, HAalIpUMEp, autotrace/autofig WIHK potrace.

TpexmepHas rpadmka

Hns Linux co3npaHO HECKOJBKO MPOTrpaMMHBIX MAKETOB, pabOTaIOLIMX C
MPOCTPAHCTBEHHBIM NpPeNCcTaBIeHUEM OOBEKTOB.

HcxonHble TEKCTHI OMHOTO U3 CAMbIX MOLLHBIX ITAKETOB TPEXMEPHOT'O MO~
e TUPOBaHMs, NiepecyeTa (peHaepruHra) M aHuMauuu — Blender — B 2002 roay
ObLJIM OTKPBIThl M BECH IIPOEKT NMOJHOCTBIO NEPEeBENEH N0 CBOGONHYIO JHMLIEH-
3410, ABTOpBI Blender npuiliiy K BbIBOLY, YTO OTKpbITasi pa3paboTKa uxHcmpy-
Menma Oojee 3bdbeKTUBHA U TPUObLIbHA U1 TEX, KTO 3TUM MHCTPYMEHTOM (a
He ero npoaaxei) sapadaTeiBacT. 111 3TOro NpUILIOCh BLIKYIUTh HAXOASLIM -
ecsi B cOGCTBEHHOCTH CITOHCOPOB YacTH NMpoekTa y xo3geB 3a 100 000 epo. Uc-
KOMYIO CYMMY MpenocTaBUI0 cooGILECTBO NMosb3oBaTenei Blender, yxe Torna
HeMaloe: KaXIblif BHEC CKOJIBKO CMOT, M MEHee YeM 3a 1Ba Mecslla AeHeT Ha
CYETE 0Ka3anoCh N0CTaTouHO. C TeX MOp KpyT MoJjib30BaTeNei U BO3MOXHOCTH
Blender nponoaxaloT NOCTOSSHHO pacTH.

ILns1 BBITIOSTHEHHUA 3a1a4, coBMelllaeMbIx Blender, ecTh M oTnebHBIE TPO-
rpaMMHble cpeactBa. Hanmpumep, nonyasipHbIii MakeT TpacCUPOBKHU Jyyei
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(TpexMepHOro NpPOEeKTUPOBaHMs U cueHorpaduu) POV-Ray, ¢ nomoliibio Ko-
TOPOTO CO3JAlOTCA MPOEKThI YAUBUTEIbHON CIOXHOCTH M KpacoThl (HalpH-
Mep, INepeBol KapTUHBI Yunbsama Mapnoy «Kanpuyuyo» B TpexmepHoe npen-
CTaBJ€HUE — C TEM TOJIbKO, YTOOLI U3 ONPENETCHHON TOYKH IMOBTOPHUTDH €€).
MHorue rpa¢HyecKHe peaaKTopbl MMEIOT BCTPOEHHBIE CPENCTBAa aHUMALIMH, a
UHBIe (Kak, HanpuMep, CinePaint, HasbiBaBIUMiica paHee FilmGimp) cneuu-
aJlbHO pa3pabaThIBAIOTCS AJis MYJIBTUIIIUKATOPOB.

He crouTt 3abpiBaTh, 4yTO MONyasApHBIA HeIHYE cTaHaapT OpenGL — oT-
KpBITHIH; OH pa3pabateiBajics Wi UNIX-nonoGHBIX CUCTEM M UCIIONB3YETCS
OOJIBILIMM YMCJIOM nporpamm ans Linux (B ToM uucne u Blender). K coxane-
HMIO, TIPOM3BOAMTENHN annapamuozo obecriedeHus (BUAEOKapT), KakK IpaBuUJIo,
CKPBIBAIOT HE TOJILKO YCTPOMCTBO CBOMX KapT, HO AaXe Crioco0 UX HU3KOYPOB-
HEro MCrosp3oBaHusl. [I09TOMY B OTKPBHITOM AOCTYIE OKa3bIBaIOTCS JIMLIb IO~
TOBbIE OpaiBephl (0€3 UCXOMHBIX TEKCTOB) K HEKOTOPBIM BepcUsM siapa Linux
U onpeneneHHbIM coopkaM XFree86. OtoOpaxeHHe TpeXMEPHBIX OOBEKTOB C
MEPECYETOM Ha NMPOrpaMMHOM YPOBHE T10Ka PabOTaeT CYILECTBEHHO MEIEH~
Hee, XOTS HUYYTh He Xxyxe. [1oaToMmy ucnonb3ys OpenGL misi Urp ¥ npoymx
IporpamMM, TpeOYIOLIUX JeHCTBUTEBHO OBICTPOI paboThl rpaduyecKoi noa-
CHCTEMBI, HYXXHO BCeriaa NNOMHHUTb O HEOOXOAUMOCTH MOJYYUTh — BO3MOXHO,
HecBOOOIHBII — OpaiiBep.

MynsTumeauna
MysbikanbHble WKaTYNKU

[MporpaMM-nipourpeiBaTesieil 3ByKOBbIX (haiifioB B Linux He mepeyecTs.
OyeBUAHBIA MUAEp MO MOMNYJISPHOCTU cpead HUX — XMMS (X Multi Media’
System). [ToMUMO OCHOBHOM OYHKIIMU — MPOUTPaTh MYy3bIKY (TIOAIEPXKHUBAET~
¢l MHOX€ECTBO (pOpMaToOB) — B HEW peanu30BaHO HEMAJIO 3BYKOBBIX U BU3Yyallb-
HbIX 3¢dekToB Onaronaps 60JbLIOMY KOJMUECTBY paciuMpeHuil. UHTepdeiic
XMMS aHanoruyeH uHTepdeiicy He MeHee MOMYJsiPHOro B cucTeMax Windows
npunoxeHuss WinAMP (kcratd, XMMS yMeeT UCIONAb30BaThb <«UIKYPKH»
WinAMP2). IToutu He yctynaeT XMMS ee «6pat» BEEP, ucnonssytouiuit rpa-
duyeckyro o6ubnuoreky GTK2, a He GTK. EcTb ¥ npyrue nporpamMmsl, KOTo-
pble HUYYTb He XyXe 3TUX TIpOUrpaloT My3bIKy. OObIYyHO Kaxias cpena paboye-
O CTOJIa peajiu3yeT COOCTBEHHbIN NPOUTphIiBaTe/b 3BYKOBBIX (DaitioB, XOTs Obl
IUISl TOTO, YTOObl BOCTIPOU3BOAUTL COOCTBEHHbIE 3BYKOBBIE 3(DDEKTHI, CBS3aH-
Hbl€ C Pa3IMYHBIMU CUCTEMHBIMU COOLITUSIMH, OOHAKO C UX MOMOLLBIO NpO-
CIyuIMBaTh (haitsibl MOXET U NOJb30BaTENb.

OueBUIHO, YTO [UISl TIPOCIYIUMBAHUS 3BYKAa COBCEM HE 00s3aTeJIbHO MC-
N0Jb30BaTh rpaduueckuit MHTEpdeic, noaroMy B Linux cyiecTByeT 6oJibliioe
KOJIMYECTBO TEPMHUHANbHBIX YTUJIMT sl BOCTIpOM3BeAeHHs 3ByKa. HekTopbie
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M3 HUX, HanpuMep, mpgl23, mpg321, oggl23 WK splay, NpeadHa3HAYEHbI
IUIS1 TIPOMTPBIBAHMSI OLIM(POBAHHOTO 3BYKa (BO3MOXHO, B CXaThIX dopMarax),
OpYTHUe, TaKue KaK lazy WIM cd-console, yNpaBisioOT My3bIKaJibHbIMU Jia-
3epHBIMM AMCKaMU. ECTh yTUAUTHI, Urpaloliiie My3blKy B HOTHOM (midi) ¥ apy-
rux popmarax — t imidity (oHa OTAMYAETCS TEM, YTO NMPeodpa3yeT HOTHI, 3a-
MUCaHHBIE /11 UHCTPYMEHTOB B OLIM(POBAHHOE 3ByYaHUE ITUX UHCTPYMEHTOB,
a 3HayuT, He TpeOyeT MIDI-ycTpoiicTBa), mikmod (pacro3HaeT MHOXECTBO
dopmaro: MOD, STM, S3M, XM u T. a.), sidplay ¥ npouune. Ytob6bl none-
30BaTeib He 3anyTajics, CreliMajibHbie 000104KM, HanpuMep mpf ¢ WiK cplay,
TIPEeAOCTaBIAIOT OOIUUM MHTEPPENC KO BCeM KOHCOJIbHBIM NPOUTPhIBATEISIM.

My3biKanbHble peaaxKTopbl

Yactb npodeccMOHabHbIX MY3bIKAHTOB TPEANOYMTAET MCIOJIb30BaTh
IU1s1 paboTBI CO 3ByKOM IOPOTHE CrielUaliM3MPOBAHHbBIE MY3bIKAIbHBIE KOM-
MbIOTEPHI: B 3TOM NOBMHHA U peKjiaMa, M HU3KOe, C TOYUKHM 3peHus Tpogeccu-
OHaJia, Ka4eCTBO 3ByKa OOJIBUIMHCTBA 3BYKOBBIX KapT B KOMITbIOTePax 06LIero
Ha3HauyeHHus. HecMOTps Ha 9TO, 1 1Sl TAKMX KOMIIBIOTEPOB CYLLIECTBYET HEMa-
JIo MporpaMM, paboTalolLliMx co 3ByKOM Ha MpogecCCUHOHaNIbHOM ypOBHe. Takue
NMpOorpaMMBbl MOXHO pa3fie/IMTh Ha 1B€ KaTerOPUM: HOTHBIE pelaKTOphl, 3a1a4a
KOTOpBIX — CO3[laHHe, PeIaKTHPOBaHHe, 3alTUCh U HOTHOE NpeACTaBlIeHHEe My -
3bIKANbHBIX KOMRO3UYUI, W 3BYKOBbBIE PEIAKTOPBI U151 COGCTBEHHO 3ByKa, a Tak-
Xe npeobpa3oBaHusl €To, HaJoXeHUs 3P @PEKTOB U T. 1.

HortHble pegaxropbi

B onmepaunoHHbIX cucTeMax, ocHoBaHHBIX Ha GNU/Linux, Takxe npu-
CYTCTBYIOT MOLIHBIE TTPOrPaMMBI LISl PEAaKTUPOBaHHUS MY3bIKM M 3ByKa. ITo-
Xanyi, caMbiM M3BECTHBIM M3 HUX sBiasieTcsi Rosegarden. IlporpaMma M3Ha-
yaJIbHO pa3pabaTeiBajiach Ui NMPodeccCHOHaNBHBIX MYJIbBTUMEANA-CTAHLIUHA OT
Silicon Graphics 1 paboTtana Ha onepaunoHHoi1 cicTeMe I1RIX, noToM oHa ObI-
Jla TiepeHeceHa Ha Linux, a ucxoaHble TEKCTBI TPOrpaMMBbl ObUTH OTKPBITHI. Ce-
ronHs Rosegarden npencrasnasieT coboii pa3BuTeiii MIDI- u ayanocekBeHcop,
HOTHBIH PENaKTOp, a TAKXKE PeNakTop O0lIero Ha3HaueHHus IUISl COUMHEHUs U
peaakTHPOBaHUS My3bIKM. OH IPOCT B OCBOEHMM M UIEATBHO MOIXOIMUT s
KOMITO3UTOPOB, My3bIKAHTOB WJIM CTYAEHTOB MY3bIKaJIbHBIX CTIe11UATIbHOCTEH,
paboTaloLMX B MaJIeHbKOU CTYIMU UJIM IOMaA.

Noteedit — HOTHBIN pedakTop (pelaKTOp NMapTUTYP), OCHOBAaHHBIA Ha
Midi-6ubmroteke TSE3. OH MoxeT nucaTh M uMTaTh Midi-daiiibl M cCUrHabI
oT BHelIHei Midi-knaBuarypbel. CucTeMHBIe Midi-ycTpoiicTBa UCTIONB3YIOTCS
IUISl BOCTIPOM3BEA€HUs] HOTHOMH 3anucu. MMeeTcss BO3MOXHOCTb COXPaHUTh
naptutypsl B popmate MusiXTeX mnu Lilypond nis mocaenyroliero BeIBoaa
Ha TIeYarh.
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MusE — 310 MIDI-cekBeHcop B cTuiie Cubase/Logic Audio, nomnepxu-
Batoiuii BBog MIDI-cobniTuii ¢ KnaBUaTyphl U Mocieayloiliee UX peaaKTHPO-
BaHHe B HOTHOM peaaKTope, MAaTPUYHOM peldaKTope, pedakKTope CIHUCKA COOBI-
TUH U pedakTope yaapHbIX HHCTPYMEHTOB.

Penaxropsi v punsTpbi oUuNPPOBAHHOrO 3Byxa

TNonynsapHeiit cBoboaHbINM pedakTop 3ByKa — 310 Audacity. OH yMmeeT 3a-
NMUCBIBATh 3BYK cpa3dy B dopmaTel WAV, AIFF, AU, IRCAM unu MP3. B HeM
€CTb BCEBO3MOXHBIE MHCTPYMEHTHI [UTSl peJaKTHPOBAaHMS 3aMIMCAHHOTO 3BYKa,
B TOM YHCJI€ BCTPOEHHBIN PeJaKTOP aMILIMTYAbl, HACTpPaHBaeMbIii peXUM OTO-
OpaxeHHs CMEeKTpOrpaMMbl U CPEICTBA YaCTOTHOTO aHAJIN3a 3BYKOBBIX 10PO-
KekK. BcTpoeHHble npocrteiiiine aynnoaddeKTsl BKIKOYAKOT YCUIIeHHe Oaca,
WahWah, ynaneHue 1iyMa v T.4. Audacity nomxnepxxupaeT MonyJibHble 1OMOJIHE-
HMS, B KOTOPBIX OOBIYHO TMOCTABASAIOTCA Oojiee CloxHbIe aynioaddekTol. B
CNHCOK MnoazepXuBaeMbIXx ¢opmaToB Moayieit BxoaaT VST, LADSPA wu
Nyquist. ['IpuMepHO TeMH Xe BO3MOXHOCTAMH 001aaloT U ApYrye peaakTophbl
3ByKa — Rezound, WaveSurfer 1 GNUSound.

Sweep — 3To MHOTOKaHa/IbHBII 3BYyKOBOH pedakTop, B KOTOPOM PEaiu30~
BaHBI BCE OCHOBHbIE ONepallii, TAKME KaK yaajieHHe, KOMMpOBaHHUE, BCTABKa
U npuMeHeHHe 3PPeKTOB, 0OPOPMIAEHHBIX B BUAE NJATHHOB, K M1000H yacTH
3BYKOBOTO (haiina.

Kak ¥ B cityyae ¢ ApyruMu MyjsTumenna-dopmaramu, B Linux cyuiect-
BYIOT TEPMUHAJIbHBIE YTUIMTHI A5 06paGoTKH 3BYKa, He Tpebyloilue rpadu-
yeckoro uHTepdeiica. OCHOBHOM NMaKeT TEPMHUHAIBHBIX YTHIIMT I pabOThI CO
3BYKOM Ha3bIBa€TCs SOX, B HETO BXOIAT YTHJIMTHI A1 NpeoOpa3oBaHus, 3anu-
CH U NPOMTPBbIBAaHUS 3BYKOBBIX (haiijioB, MOLNEPKHUBAETCA MHOXECTBO hopma-
TOB.

TlpM MOMOIIM KOHCONBHBIX YTHJIMT MOXHO TaKXe CXHMAaTb 3BYKOBbIE
daitnel B pasinuHble dopMmaTel ¢ noTepei KadecTBa. ComepxuMoe daiina,
CXaTOTO «C TMOTEPE KayeCTBa», MOXET ObIThb HEOTIMYMMO Ha CJIYX OT codep-
JKMMOTO UCXOHOTO (haiisia: aJiTOPUTMBI NpeoOpa3oBaHMs YIMTBIBAIOT YeJloBe -
YyecKyo GU3HOJIOTHI0, HanpuMep, dopmaT MP3 He BOCIPOM3BOIMT CAMILIKOM
BBICOKMX 3BYKOB, a CJIMILIKOM HH3KHE He pasiejisieT Ha ABa KaHajga. CMbICI
TEPMHHA «[10Tepsi KayecTBa» — B TOM, YTO U3 yraKoBaHHoro daina ucxodusiii
BOCCTAaHOBHUTbD yXe Heib3sl. CXaTue C NoTepeil KayecTBa MOXHO HacTpauBaTh
Ha oNpeneicHHYK MOIIHOCTh MOTOKAa YNMAaKOBAaHHBIX OaHHBIX: yeM OoJblile
JaHHBIX MOXHO IepeaaBaTh B eIMHULY BpeMEHH, TEM YHMILIE 3BYK, TO3TOMY Ta-
Kue ¢popMaThl NOAXOIAT LIS MEPEIAYH MO CETH (HanpuMep, HHTEPHET-PAno).

OcHoBHbIe GopMaThI ¢ NMOTEpe KayecTBa — 310 MP3 (¢ HUM paboTtaioT
YNaKoOBIIUKU lame/toolame M bladeenc) U OGG Vorbis (yTuaura
oggenc). 9tH dopmMatsl (ocobeHHo OGG) xopolIo NOAXOAAT LIS YIAKOBKH
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KayecTBeHHOM My3biku. Painbl B dopMaTe OGG, yrakoBaHHblE CEMUKPATHO
(192 kbp/s), MOYTH HEOTJMYHMMBI Ha CIyX OT MUCXOmHBIX. Eciu Heobxomumo
CXaTh 3BYK C OLLYTUMOH MoTepert KayecTBa (HO 6€3 NOTepH YJIeHOpa3aeJabHO-
CTH M pa3 B ABaIliaTh), MOXHO UCIOJb30BaTh Apyrue popMaThl — gsm, aiff,
adpcm, speex (cxkaTue pe4yu) uian bonk. [locnenHumiti popMat — HecTaHaapT-
HBIH, OH MOAJEPXUBACTCA OAHOMMEHHON YTWIMTON W OT/JHYaeTCs OOJBLION
TMOKOCTBIO, TAK KaK MOXeT paboTaTh U B PeXHUMe «CxXaTue 0e3 norepb». s
cxatus 0e3 moTepb pa3paboTaH creuranbHbii popmatr — FLAC. Ero pacnos-
HAIOT MHOTHE MPOTrpaMMbl (B TOM YHCJIE U YTUIUTHI OT aBTOPOB 3TOro ¢hopmMa-
Ta — flac Umetaflac) U Aaxe ayAMOYCTPOICTBA.

BuaeonpourpsiBatenu

Haubosiee nosHOMYHKIIMOHANIBHBIM M YIOOHBIM «10OMalliHUM KMHOTEaT-
poM» I Linux gBjsieTcs nmporpaMMa xine. Xine nonaepxupaer MPEG-2 u
MPEG-1 (Bkmouas DVD) notoku, MPEG-4 u npyrue dopmaTel. AikTepHa-
TUBHBIA €My YHUBepCcalbHbIH pourpeiBaTeb — MPlayer. CyiiecTByeT npusio-
XeHMeE [LJIsl IPOMTPhIBAHUS BUAEOIIOTOKA, rnonyvyaeMoro no Cetu — VideoLAN
(vic), koTopoe paboTaet ¢ dopMatamu MPEGI1, MPEG2, MPEG4 (Takxe u3-
BecTHBIN Kak DivX) u DVD.

Xawtv — m@porpaMMma Ui NpPOCMOTpa M 3allUCH BUIEONOTOKOB
Video4Linux, To ecTb nporpamMma st npocMotpa TB. Xawtv 3aneiicTByeT Ha-
0op rpaduyeckux 3neMeHTOB Athena. MoXeT MCIIO/NIb30BAaThCS COBMECTHO C
VDR 151 npocMoTpa Un@ppoBOro CNyTHUKOBOTO, KaGeabHOro u adupHoro TH
¢dopmarta DVB.

BuaeopenakTopbl U KOHBEpPTephbI

B Linux uMeeTcst BBIOOp cpeAcTB ISl NpeoOpa3oBaHust U 00pabOTKH BU-
neo. LiVES (the Linux Video Editing System) npeTteHayeT Ha 3BaHHE NMPOCTOTO,
HO MOIIHOTO CPEACTBA peAaKTUPOBaHHUsA U 3dhdeKT-06paboTku BUuico. ba3u-
pysicb Ha GTK+, oHO ucIo/b3yeT Wist paboThl TAKME UIMPOKO PACIIPOCTPAHEH -
Hble cpeacTBa, Kak MPlayer/mencoder u ImageMagick (B OyayiuieM, BO3MOX-
HO, gstreamer 1 Xine). B HacTosALIMI MOMEHT peKOMEHAYeTCS UCTOJb30BaTh
LiVES ans paboTbl ¢ HeGOMBIIMMH (haitjIaMH.

GStreamer npeacTasigeT co00il OUOJHOTEKY MLIsT 00pabOTKM Meauano-
TOKOB, OCHOBaHHYI0 Ha Uaee 00beAUHEHHBIX B rpad bl GUIBTPOB, 00pabaThiBa-
IOLIMX MeauanaHHble. T1punoxeHus, HCIONB3YIONINE ATY OUOIMOTEKY, CMOTYT
NMPOU3BOAUTL JTI0OYI0 06pabOTKYy MeAManaHHbIX — OT 06pabOTKU 3BYKa 10 NPO-
UTPbIBaHUs BUI€O. MoaynbHasi apXMTeKTypa TO3BOJSET PeajlM30BaTh MOMI-
IEePXKY J1000ro HoBOro opMaTa AaHHBIX, IPOCTO YCTAHOBUB COOTBETCTBYIO-
€€ paclIMpeHUeE.
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Kino — 3To HeJWHe#Hbl pesakTop uudpoBoro Buaeo (DV) nnsa
GNU/Linux. OH xopouio uHterpuposat ¢ IEEE 1394 u no3BosisieT 3axBaThiBaTh
H306paxeHue, yrpasiaTbh VIR M 3anMchiBaTh Ha KaMepy. ITOT peaaxkTop 3armu-
ChIBaeT BUIEO Ha OIUCK B (popMmaTe AVI B KonnpoBkax type-1 DV u type-2 DV.

CyllecTBYIOT TEpMUHAabHbIE YTUJIMTHI AJ1s1 06paboOTKH BUIEONOTOKA, Ha-
MpUMep, NMakeT transcode. KonupoBaHMe U AEKOOMPOBAHHE BUIEOMOTOKA
OCYULIECTBJSIETCS C MOMOIBIO 3arpyXKaeMblXx MoayJei. Takxe MoarepxXuBaeTcs
3arpy3ka BHELIHMX (UILTPOB. B uKcio Modyneii BXOAAT: MOAY/IM HMIOPTHPO-
BaHus U3 DVD, anementapubix MPEG (ES) u nporpaMMHBIX moTokoB (VOB),
Buneo B ¢opmare MPEG, uundposoro suaeo (DV), notokoB YUVAMPEG,
noanepxka ¢opMata (aitios NuppelVideo U HeoOpaboTaHHLIX MOTOKOB BH-
neo; Moaynu ans 3anuck DivX, OpenDivX, DivX 4. XX uiu HecxkaTbixX ¢aitioB
AVI ¢ MPEG, 3Byka B ¢opmatax AC3 uau PCM; 1onosHUTebHbIE MOOYJIH
U1 3anucH otaeNbHbiX KaapoB (PPM) unu nmotokoB YUVAMPEG. [laket
transcode COOEPXUT HabOp YTUIMT AJsl OeMYJILTUILIEKCUpOBaHUs (tcde-
mux), BblIeJIeHUs (tcextract) U IeKOOIMpoBaHHUs (tcdecode) BUOEONOTO-
Ka, UCCIIeNoBaHMs (t cprobe) U CKAaHUPOBaHUS (t cscan) painoB M NocT-06-
paboTKu (aitioB AVI, u3aMeHeHHs 3aronoBKoB daiinoB AVI (avifix), coeam-
HeHHUSI HeCKOJIbKMX (baiisioB B OIMH (avimerge) WIM pa3nesieHUs 60/IbIIOro
(aiina Ha Heckoibko AVI-daitiioB MeHbIlero pa3mepa (avisplit) and pas-
MelleHus Ha CD.

Ffmpeg — 3TO «CBEPX3BYKOBOW» KOIUPOBIUUK/AEKOAUPOBIUMK BUIEO H
3BYKa, pabOTalolMii B peXUME peajbHOro BpeMEHH, a TaKXe NMOTOKOBLIM cep-
BEp W MNpeobpa3oBaTesib pa3/IMYHBIX 3BYKOBbIX M BUOeOdOpMaToB. Ffmpeg
YMEeT 3axBaThiBaTh BUIEOCUTHaI U3 HCTOYHHMKA Video4Linux 1 npeobpa3oBbl-
BaTh ero B ¢hai/ibl pa3IMUYHbIX (POPMATOB Ha OCHOBE KOMMEHCHPYIOLLIETO KOO -
poaHusi DCT/motion. 3ByK NpH 3TOM CXKHUMaeTcs no airoputMy MPEG-2
WIH aJITOPUTMY, COBMeCTUMOMY ¢ AC3.

3anucs CD n DVD

JLnsi 3anucy AMCKOB M COMNPOBOXAAIOLLMX 3alMCh 3axay B Linux cyluect-
BYeT KaK MUHUMYM IBa NMPUIOXEHHUS ¢ rpapuueckuM MHTepdeiicoM: BXoas-
mwee B KommiekT npuioxeHuid ans KDE k3b u HanucaHHoe Ha GTK
xcdroast. PakTuyeckd, 06a NMPUIOXKEHUS] — 3TO rpaduyecKre 000JOYKH
Hall TepMMHAJIbHBIMM YTHJIUTaMHU 11 3anucu CD u DVD, B nepByio ouepenb
cdrecord M cdrdao, KOTOPbIMH MOXHO MOJb30BaTbCsl U HENMOCPEACTBEHHO
13 KOMaHAHOM 000/104YKHU. cdrecord — YTUINTA LIS 3aNTUCH IMCKOB ¢ LUD-
POBbIMH IaHHLIMH, B Hell peajiM30BaHa MOJIHas NMOAREPXKA ayouo-, CMEILIaH-
HbIX, MyJIbTHCECCUOHHBIX U CD+ 1uckoB. cdrdao — nporpaMma 3anucu ay-
IWOOMCKOB B OJHY CECCHUIO MO3BOJISET YNPABIATL 00J1aCTAMM B Havyajle 10po-
K€K JaHHBIX U, HallpUMEP, MEXIYHAPOAHbIMU CTaHAAPTHbLIMU KOOAMU 3aMu-
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cH. Bce naHHble, KOTOpbIe OYIYT 3aNTUCAHBI HA IUCK, NOXKHBI ObITh ONTMCAHBI B
TEKCTOBOM (haitiie. AyaroaaHHble MOTryT ObITh B popmatax WAVE unu raw.

Iomumo 3toro, mna Linux ecTb MHOXECTBO IpOrpaMM, IO3BOJISIOUIMX
NPOM3BOAUTL OOPAaTHYIO OMNEpPALMIO:; CUMTHIBAHME OAHHBLIX ¢ ayIHOIHUCKA B
(haitn, Takue NporpaMMbl Ha3biBaloTcs rpabbepamu (grabber). OouH U3 yno6-
HBbIX rpab6epoB ¢ rpagpuyeckuM UHTepdeticom — Grip.

U3paTenbckue cucTembl

[MoaroroBka meyaTHBIX NJOKYMEHTOB M OPHUIMHAT-MAaKETOB H3MaHUH —
XOTb U He OYEHBb paclpoCTpaHeHHOE, HO BaXXHOe TIPUMEHEHHUE KOMITbloTepa. B
Linux caMoit u3BeCTHOH CHCTEMOI MOATOTOBKH Kaue€CTBEHHbBIX 1OKYMEHTOB,
TIPUTONHBIX K TIeYaTH B TUTIorpaduu, sisasercs TeX. TeX — 3To dakTHUuecKu
CIIeLIMANIM3UPOBAHHBIN S3BIK MPOrPaMMKUPOBaHUsI, CMIELMANbHO pa3padoTaH-
HBI 1151 onucaHus Tunorpadckoro Habopa. JokymeHT B TeX npeacrapisieT
¢000ii TEKCT, COMPOBOXAaeMblit KOMaHIaMH, YKa3bIBAIOLIMMHU, Kakoe dopMa-
TUPOBaHME cJiedyeT NMpou3BecTU. BoaMoxHocTH TeX oueHb IUMPOKH, OOHAKO
IUISI TOTO, YTOOBI UX MCII0IB30BaTh B TIOJIHOI Mepe, TpeOYIOTCS IOBOJIBHO CEPb-
€3Hble TTO3HAHUS B HeM. YeM LiMpe MO3HAHUS — TeM Jierye, ObICTpee U ynoo-
Hee TOTOBUTb NOKYMEHTH B TeX M TeM Jiyullie UX KauyecTBo.

O6bp1yHO TeX MCHOIBb3yeTCsl COBMECTHO ¢ IMMakeTaMU ¢GOpMaTUpPOBaHUS
6oJiee BbICOKOTO YpoBHs, Hanpumep, LaleX. LaTeX — 370 Habop HaMMCaHHBIX
Ha sa3bike TeX MakponakeToB, NMPedOoCTaBIAIOIINX YAOOHbIE CPEACTBA ISl pe-
LIEHUS TUITHYHBIX 33134 o¢opMiIeHUs NevaTHeIX u3ganui. B LaleX onpene-
JIEHO 0(hOpMIIEHHE LISl HECKOJIBKHUX CTAaHIAPTHBIX KIACCOB JOKYMEHTOB.

LyX — 3T0 coBpeMEeHHBI TTOOX0A K HANTMCAaHUIO IOKYMEHTOB, pa3pblBalo-
WHUH ¢ ycTapeBIUeH NMapagurMoil HCIOJMb30BAaHHUS KOMIIBIOTEPOB B KaveCTBE
TIMINYIIUX MAIUMHOK, TIpUMEHsIEMOl B OOJIBIIMHCTBE APYTMX CUCTEM IIOArO-
TOBKH IOKyMeHTOB. OH pa3paboTaH LISl TeX, KTO X0UeT MONYYHUTb POGhECCHO-
HaJIbHOE KaueCTBO JOKYMEHTA IpH MeYaTH, He TpaTsl IPK 3TOM MHOTO BpeMe-
HHU M YCUJIMI U HE CTAHOBSCH CIIELIMATIMCTOM IO noaurpadpuyeckoMy odbopm-
JIEHMIO.

OcHoBHoe HoBIIecTBO B LyX — 3170 WYSIWYM (What You See Is What
You Mean — «Bbl BUIMTE TO, YTO UMETH B BUAIY»), 3TO Ha3BaHHE 03HAYAET, YTO
aBTOp COCPENOTAYMUBAETCS Ha CBOeit paboTe, a He Ha AeTansix oOpMIIEHUS 10~
KYMEHTa. ITO MO3BOJSAET NMPOLYKTUBHO paboTaTh, OCTaBJIsAs 3aKTIOUUTEIbHOE
odopMiieHHE CrelHaNbHOMY ABUXKY (TakoMy Kak LaTleX), koTopslif crieuu-
aJbHO pa3paboTaH I nogoOHBIX 3a1ay. C LyX aBTop MOXeT CKOHLIEHTPHUPO-
BaThCs Ha CONepXaHUM CBOEi paboThl U MO3BOJIMTh KOMIIBIOTEPY B3STh 60JIb-
LIYIO YacThb 3a00T 00 0OpMJIEHUH Ha cebsl.

B Linux ecTb nmo kpaitHeit Mepe ogHa nporpamMma [Jisi BU3yanbHoOMH MOAro-
TOBKH OpPMTMHaJl-MakKeToB, nonoGHass Adobe PageMaker u QuarkXPress, —
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scribus. Bo3MOXHOCTH ee MOTyT ObITh 6oJiee OrpaHHUYEHbI, YEM Y NIEPEUHC-
JIEHHBIX KOMMEPUYECKHUX NMPONYKTOB, OJJHAKO OHA pacnpocTpaHsaeTcsl CBOOONHO
M B HacTosilllee BpeMsI aKTUBHO pa3pabaTrbiBaercs.

Henb3a 00baTb HEOOBATHOE

B 3T0T KpaTKuii U dpparMeHTapHbIiH 0630p HE BOUILIHW COOCTBEHHO MHCT-
PYMEHThI WISl pa3paboTKH MporpaMMHOro obecrnevyeHusi, KOTopbie pa3BHUTHI B
Linux 4yTb 14 He JyYllie, YeM BCe OCTAIbHbIC MPUIOXEHHUS, TOSTOMY HalKcaTh
KpaTKHUi 0030p IL1st HUX Topa3no ciloxHee. Takxke HHUEro He CKa3aHo O CepBe-
pax 6a3 maHHbIX (He MOTOMY, UTO TaKUX CEPBEPOB HET!) U cepBeEpax NMPUIIOXKe-
HHUH B COCTaBe CJOXHBIX MPOEKTOB. MBI 0001IIM CBOUM BHUMAHHEM U UTPBI —
Mo60o#H YHUTATEDb MOXET CAMOCTOSITENILHO COPHEHTUPOBATLCSI B 3TOM BOMNpPOCE.

Hanocenok noBTopHM: m1aBHOM 1Li€bI0 MPUBEAEHHOTO 0030pa NMpUJo-
KeHM#H st Linux 6bL10 MoKa3aTh, YTO NIPUIOXEHUSI €CTb U UX MHOTO — HAaIo
TOJIbKO HOCTAaTOYHO BHUMAaTEJIbHO MCKaTb, U HYXXHO€E 00si3aTe/IbHO HalOeTCsI.
Y Medonust 1nst noMcKa eCTb OU€Hb YIOOHbIA HHCTPYMEHT — MEHEIKED MaKe-
ToB APT U KoMaHIa apt-cache search. I1ockoabKy B COBpeMEHHbIE IUC-
TpUOYTHUBBI Linux BXOASIT THICSIYH NAKETOB, NOYTH HaBEpHAKA cpead HUX Hak-
IeTcsi HyXXHoe npusioxeHue. Kpowme Toro, 1iodboMy nosb3osartesio Internet no-
CTyIe€H NMOMCKOBLIM cailT http://google.com, Haubosee MOAXOASIIUUA IS MO~
HCKa 4yero 6bi TO HU ObLI0, a JUISl MMOMCKA CYLIECTBYIOIUMX MPUIOXEHUHN Mist
Linux MOXHO BOCIOJIb30BaTbCsl CHEeUMATU3UPOBAHHBIMM caiTaMu —
http://rpmfind.net, http://freshmeat.net, http: m.pbone.net WK calToM,
TIOCBSIILIEHHBIM BbIOpaHHOMY AMCTPUOYTUBY.

O6paTHTe BHUMaHME, UTO BCE Ha3BaHHbIE B 3TOM JJEKUMH TIPUTIOKEHUS —
3TO ¢BOOOIHO pacIpocTpaHsieMble U pa3pabaTbiBaeMble TIPOrpaMMBbl (CM. JIEK-
uuio 18), ecau He ykasaHo ob6paTHOe. XapakTepHasi yepta cBOOOAHOTO Mpo-
rpaMMHOTO 00ecreyeHHs1 COCTOUT B TOM, UTO €CJIM LIS pellieHUsT KaKOM-TO 3a-
ayd UMEETCSl ONHO CBOOOMHOE NpPHJIOXEHHE, TO BCeraa €CTb M HECKOMbKO
IpYTUX (0 NPpUYHMHAX 3TOTO CM. B JIEKLIMH 18), TaK YTO NOJb30BaTENb BCETAa MO-
KeT BhIOpaTh cebe npHUIoXKeEHUE MO BKYCY, a €CJIM MOAXOAALLIEro He OGHAPYXHUT-
Csl — U3MEHMTD 1S Ce0s1 OIHO M3 YK€ CYLUECTBYIOLLUX WM AaXe HanmucaTb HO-
Boe. B KoHIle KOHLIOB, HET HHYETO NOPOXE U MUJIEE CleJJAHHOTO COOCTBEHHbBI~
MM pyKaMH BejlocHInena.
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Nekuusa 18. Monntuka cBo604HOro NULLEH3NPOBaHNS.
Uctopumsa Linux: oT aapa k auctpubytusam

B JexiMH ONHCHIBAETCA HCTOPHSA NMOHATHA «CBODOIHOE MPOrpaMMHOe oDec-
neyeHHe» H CBODOIHBIX JMLEH3HiH. KpaTKo H3JI0XKeHa HCTOPHSA Pa3padoOTKH siapa
Linux, nosiBaeHNs M Pa3BUTHA AMCTPHOYTHBOB, pycuuKauun Linux.,

KiioueBsle ciioBa: bug report, 6e3yuiep6Hoe KOMUpoBaHKe, TUCTPUOYTUB,
MCXOOHBIN TEKCT, JULEH3Usl, MacTep, MaTeHTOBaHHBbIM MpOrpaMMHBIH
MPOIYKT, MOJIUCH, Mpodib, CBOOOIHOE MporpaMMHoOE obecredyeHue, CH-
CTEMHBIE BbI3OBbI, CTIMCOK PAacChUIKH, (PYHKLHOHAbHAS MOLIE/b, SApPO.

UcTopunsa BosHukHoBeHus ceoboaHoro NO
Paspa6oTka NO kak Hay4HOe uccneaoBaHue

OcobeHHOCTL NPOrpaMMHOT0 06ecriedeHHUsI COCTOMT B TOM, YTO OHO Ipo-
MU3BOIMTCS B OOHOI (popMe — B BUIE MCXOAHOTO TeKcTa (source code), a pac-
MPOCTPAHSIETCS U UCTIOJIb3YETCs B APYTOi — B BUAE IBOUYHOIA MPOrpaMMBbI, Ma-
LIMHHBIX KOIOB, [0 KOTOPbIM HEBO3MOXHO OJJHO3HA4YHO BOCCTAHOBUTL UCXOI-
HbII TeKCT. UTo6BI U3MEHSTh TPOrpaMMy, UCTIPABIATEL OLIMOKM WM JaXe Mpo-
CTO TOYHO YCTAHOBMTB, YTO M KaK IenaeT NporpaMma, HeooXoIuMo pacroa-
raThb ee UCXOAHBIM TEKCTOM.

IlepBoHaYaIbLHO CO3MaHUE MPOrpaMMHOI0 obecrieyeHUs U1 KOMITbIOTE -
POB ObLIO B MEPBYIO OYepeldb aKaaeMUYeCKUM 3aHITHEM. s cieIMaMCcTOB B
006J1aCTH KOMITBIOTEPHOM HayKM (computer science) KaxIas rporpaMmma mpem-
CTaBJisiia cobOil pe3ynbTaT HAayyHOro MCCAEedOBaHHS, B HEKOTOPOM CMBIC/e
aHaJIOTUYHBIA MyGJIMKaUMHU CTaTbU. DTO O3HAYaeT, YTO UCXOOHBIN TEKCT Mpo-
rpaMMBbl ObUT 00s13aTeJIbHO OOCTYIEeH BCeMy HaydyHOMY COODUIECTBY, ITOCKOJb-
Ky J1000M HayyHBIM pe3ybTaT DOJLKEH OBITh BepUbULMpPYeM, T. €. MOATBEepX-
IaThCsl OPYTMMH HCCNIENOBATENSIMHU U OBbITh OTKPBITBIM [UI KPUTHKU. TakuM
obpa3oM, nmpolecc pa3paboTKH NporpaMMHOTO obecrieyeHUsl MPUHLUITHAILHO
6oJiee CXOX C HAyYHBIM TMpOLECCOM: YUCHBIH 6paJl CyLIEeCTBYIOIIUE MpOrpaM-
MBI, HCITPABJIsUT UX B COOTBETCTBUH CO CBOMMHU UIesIMH U MMYOJIMKOBAA UCIIpaB-
JIEHHEBIE MMPOTrpaMMEBl — HOBBIH pe3yJIbTar.

OOHaKo TEXHOJOTHSI MPOU3BOICTBA KOMIMBIOTEPOB Pa3BUBAIACh HE MeHee
aKTMBHO, YeM MporpaMMHoe obecriedeHue Ui HUX. B 1970-e roawl cyuiecTBoBa-
JIO OTPOMHOe pa3sHoobpa3ne apXUTEKTYp BbIYMUCIUTEIbHBIX MAlIMH, pa3jdyaB-
LIMXCS ¥ TPOU3BOIMTEIBHOCTBIO, U LeHOH. EcTecTBeHHO, 115 KaXI0i apXUTeK-
TYpbl IPUXOIMAOCH pa3pabaThiBaTh OTAEIbHLIH Habop NporpaMMHOTo obecrieye-
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Hus. C cepeavHbl 1970-x B GOABLUMHCTBE aMEePHUKAHCKUX YHUBEPCUTETOB (TIE
MperMYILECTBEHHO M pa3BUBalach KOMITBIOTEPHASl HayKa) JUlS aKaIeMHUYECKHX
pa3paboTOK UCIIONB30BATUCH KOMITBIOTE PbI apxXUTEKTYpbl PDP-10, uro mo3sosu-
J10 COTPYJHHMKAM pa3HbIX YHHBEPCHUTETOB MCIIOJIB30BATh Pa3paGoTKU ApyT ApyTa
Ha cBOMX MaliuMHax. COTpyAHMKHM JJabopaTOpHHM MCKYCCTBEHHOTO HMHTEJUIEKTA
MaccayyCeTCKOTO TEXHOJOIMUeCKOr0 MHCTUTYTa B KOHIe 1970-x paspabortann
w11 PDP-10 cob6etBeHnylo onepanidoHHyo cuctemy ITS (Incompatible
Timesharing System, HecoBMeCTUMasi CUCTeMa C pa3fieJieHUeM BPEMEHH ) H OUeHb
60J1b1I0I1 Habop nporpaMM wisi Hee. McxomoHble TeKCTbl HalmMCaHHBIX B MTHU
NpOrpaMM ObLTH OOLLEAOCTYITHBI, COTPYIAHMKU APYTHX YHUBEPCUTETOB MTOJIb30Ba~
JIUCh UX UCXOAHBIMH TEKCTAaMH M MPUCHLIANM UM UCTpaBiieHus. Bee mporpamMm-
HOe 00ecrieyeHHe B 3THX JIabopaTopusX ObUIO MOTHOCTBI) aKaIeMUYECKUM, a
Cpely yYeHbIX-pa3paboTYMKOB AP HACTOSIUIMH yX COTPYIHUYECTBA.

NO kak «<naTeHTOBaHHbIA» NPOAYKT

B ycioBusAX OFpOMHOr0 MHOroo0pa3usi apXUTEKTYP KOMIBIOTEPOB MpPO-
rpaMMHOe 0becrieyeHUE COCTABISLIO HEOThEMJIEMYIO YacThb CaMOW MallWHHI,
MpUYEM AIEKO HE CaMyl DOpOrocTosiylo. [1pon3BoauUTeIH KOMITBIOTEPOB
MOCTAaBJISUIM X BMECTE C OCHOBHBIM NPOTPaMMHBIM 06€CIIEYEHUEM — IO Kpaii-
Heil Mepe, ¢ omnepalHOHHOI cucteMoii. [1pOH3BOACTBO KOMIIBIOTEPOB OBLIO
HAayKOEMKHM, HO B OCHOBE CBOEH KOMMEDUYECKHM TpeaIPHUATHEM.

B curtyaumu, xorga nporpaMMHoe OOecClieueHUe SIBASIETCS TPEeIMETOM
MPOJAXH, Ha HETO PACIIPOCTPAHSIIOTCS YK€ HE TOJIbKO 3aKOHbI HAYYHOH pa3pa-
O60TKHM, HO MU CBOMCTBA MaTEPUAIbHBIX IIPEAMETOB, KOTOPBIMH MOXHO TOPro-
BaTb, OOMEHMBATbLCS, [IPABO BAANCHHS U TMOJb30BAHHSI KOTOPLIMHM CTOUT OXpa-
HATb 3aKOHOIATENbHO. Tak NporpaMMHOE 0DecreYeHe MOoNnaio B pa3psil UH-
TEJUIEKTYaIbHOH COBCTBEHHOCTH, T. €. HCXOAHBIA TEKCT MMPOTpaMMbl CTal pac-
CMaTpHUBaTbCsl KakK INPOU3BEACHHE, OOBEKT NPUMEHEHUS] aBTOPCKOTrO IIpaBa.
YToObl 3alIUTHTL CBOM HHTEPECHI, IMPOM3BOAMTENN KOMIIBIOTEPOB H IIpO-
IPaMMHOTO 00eCIieueHHUS UCTIONB3YIOT JHLEH3HH — BUI 1OTOBOpa Mexny oba-
nartejieM aBTOPCKHX ITpaB M IoJb3oBaTeneM (MOKymaTtejaeM) NMporpaMMHOTo
obecrieueHns. [1ogo6HbIe 1OrOBOPHI 3aKIIOUAIUCH K C YHUBEPCUTETAMM — Ha-
TIpUMEP, YHUBEPCUTETY MEpPEeIaBAIMCh HCXONHBIE TEKCThI MIPOrpaMM M IMpaBo
H3MEHATh MX, HO 3allpelllajloch paclpoCTPaHATh 3TH TEKCThI 3a IpenelaMu
yHuBepcuTeTa. [1ogoOHBIE OrpaHUUEHHUS 03HAYaH, YTO TEKCTHI COOTBETCTBY-
IOLIKX NPOrpaMM He MOTIM OTKPBITO OOCYXIAThCs B COOOIIECTBE, T. €. HE Cy-
LIECTBOBAJIM ISt HAyYHOH pa3paboTKH. BbLIM y KOMITIBIOTEPOB K IIPOrpaMMHO-
ro o6ecrie4ye HUs MOKYNATENN K BHE aKaIEMHUECKOM cpenbl — HarpuMep, 6aH-
KH. TakKKM I10JIb30BaTEIAM HE CTOJIb BaXXHO MOJAYYHTh UCXONHBIE TEKCTHI IIpO-
IpaMM, OHH 60/Ibliie 3aMHTEPECOBAHBI B TPOrPaMMHOM OOECIIEUEHHH KaK B ro-
TOBOM IIPOLAYKTE M IUIATAT JEHBIH 3a HAIEXHBIE H YIOOHBIE TPOrpaMMbl.
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B eBponeickoit KyJabType TaK OOJITO BhIpabaThIBATUCH MpaBUJa COOCT-
BEHHOCTH 10 OTHOILIEHMIO K MaTePHAIbHBIM TPEIMETaM, YTO paclpoCTpaHe-
HHE 3TUX MpaB Ha NPeIMEThl HEMaTEPHAIbHbIE — NMPOrPaMMHBIE NPOIYKTHl —
BBITVIAAUT J€JIOM €CTECTBEHHBIM U HE BBI3BIBAET COMHEHHIA. A TOBOAOB LIS CO-
MHEHHU HeMano. [JlaBHOe OTIMYHE MPOrpaMMHOrO MpPOAYKTa OT, JOTNYCTHUM,
TabypeTa — T. H. Ge3ymepoHoe KonupoBanue. Eciiv rpabutenb oTOMpPaeT y Kpec-
ThSIHWHA TaOYPET, COBEPLIAETCS 3NMOAESIHUE: KPECThIHUH TaOypeTa JIMILIAeTCH,
TEepPNUT yuiepd. ECIU KPeCThAHUH OTAAeT KOMY-TO TabypeT 100POBOJIBHO, OH
€ro TaKXe JIMIIAEeTCsl, IO3TOMY BripaBe TpeOOBaTh BO3MELIEHUS ylep6a — Ha-
MpUMep, AeHbraMu. I1Jist Toro, 4ToOb! yulepba y KpeCcTbsIHUHA HE MPONUCXONU-~
J10, TaOypET HYXHO 8ocnpoussecmu: 1OOLITh 1OCOK, NO3BaTh CTOJSIPA, KPACHO-
IEepeBIIMKA U OTUIATUTDb UX pabOTY, M OOUH U3 IBYX MOJYYUBLIHUXCS NPEIMETOB
o0KMxona otoaTk rpadbutenio. B 3ToM cnyvae yuiepd — I€HEXHBIA — TEPIUT TOT,
KTO OMJIa4yMBaeT KOMUpOBaHUe TabypeTa. COBEPIIEHHO €CTECTBEHHO MIPU 3TOM
3aKOHOOATENbHO 3alpelliaTh HaHeCeHUE yuiepba, TO €CTh NPU3HaBaTh NMPaBo
pacnopsokKaThCsl BEHIbIO TOJIBKO 3a OIHUM YENOBEKOM — 3a €€ XO3sIMHOM. Hu-
KaKUX IJOMOJHUTEJIbHBIX MEXaHUUYECKUX U IOPUINYECKUX TPUCITOCOBIEHUH,
3arpellaluiiX BOCTPOM3BOINUTh TaOYpeThI, IPU 3TOM He TpebyeTcs.

HHoe neno — nmporpaMMHBI MpoayKT. CKONbKO Obl CPEACTB HU OBIJIO BJIO-
X€HO B €ro pa3paboTKy, poleaypa ero konuposarus (NepenucbiBAHUS ¢ OMHOTO
HOCHTEJISA AaHHBIX HA IPYroi) pe3Ko OTIMYAeTCs OT MpoLieIyphbl BOCHPOU3BEIe-
HUs Tabypeta. OHa He TpeOyeT yJyacTHs HU 00HO20 W3 aBTOPOB NPOTPaMMBI, HH,
1o GONBILIOMY CUETy, BOOOLIE YenoBeka. ENMHCTBEHHAs1 pacXodHasi CTaThsl MU
3TOM — LIEHa HOCUTEJS1 JaHHBIX U aMOPTU3allvsl KOMTUPOBAJILHOTO YCTpOicTBa. B
pe3yNLTaTe TAKOrO KOMUPOBAaHUSI MONydYaeTcs ABa IK3EMILISIpa MPOrpaMMBl, CO-
3palolre yao6CcTBa yXKe Uil IBYX Y€IOBeK. TaKUM 00pa3oM, €CJIN YEJIOBEK OLE-
HMBAET MPUHOCUMBIE NMPOrpaMMoON ya00CTBa BhILIE CTOUMOCTH HOCUTENS JaH-
HbIX, KOMTUpOBaHUe — 6yaro. Ec/M Ke OTHOCHUTLCSA K MPOrpaMMHOMY NPOIYKTY,
KaK K MaTepUHajIbHOM BEIIH, U 3aKPEIUIATH MPaBO €€ UCTIONb30BAHUS 38 KAKHM~
TO OOHHUM YEJIOBEKOM, BO3HMKAaeT MHOXECTBO HEYPAAML, KAXIYIO0 U3 KOTOPBIX
MPUXOANTCS pellaTh UCKYCCTBEHHBIMH, a 3a4acTYIO U NMPOTUBOECTECTBEHHBIMH
METONAMM.

Hanpumep, npuaercss M3bICKWBaTh, KakKOH yLiepd Bce-TaKM HAHOCUTCS
«XO3SIMHY» MpPOTpaMMBI MpUH €e 6e3yliepOHOM KONMUpOBaHHH. OOBIYHO NpH
3TOM HUTYPUPYET MOHATHE «YTyLIEHHas BbITOOa», TO €CTh Ta NMPUOBLUIbL, KOTO-
PYIO XO35IUH MOT Obl TOJIYYUTb, HO HE MOJYYHI M3-3a TOTO, YTO NPOAYKT CKO-
nupoBaiu. BecnomuHaercs uctopust 30-x ronoB, KOraa COBETCKHI KOJMIXO3HUK
yKpaJl MELIOK KOJXO3HOM MILEeHULbI, M ObIT OCYXXIEH 3a XUILEHUE B KPYNHX
pa3Mepax: €CJIM, MOJI, 3Ty MILIEHULY BCIO MOCAUTh, 1a BEIPACTHTh, 1a COOPATh,
BHILLTO ObI HECKOJILKO LIEHTHEPOB. [TpuxoauTes n300peTaTh XMTPOYMHYIO an-
Naparypy, Meuiaou{yio KOMUPOBaHUIO WIM NMPUUYHHSIOLIYIO TIPH 3TOM YIIepo.
INpuxoauTcs BBOOUTH B 3aKOHOAATEILCTBO OCOOYIO KaTEropHIO NMpas, YCIOBHO
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Ha30BeM €¢ «IMaTeHT»*, OrpaHUUYUBAIOLLYIO 3/I0YNOTPeOACHUSI — U CBobOmy —
BCEro YeN0BeUECTBA B NOJb3y X03sIMHA naTteHTa. [Ipuuem ganeko He Bceraa Xo-
35IMH NAaT€HTa U aBTOP U300PECTEHUSI — OOUH U TOT X€ YeIOBeK!

Hanee B 1eKUMH NAaTEHTOBAHHbIE IPOTPAaMMHBIE MPOAYKTHI U CIIOCOD MX
pa3paboTkH OyayT B YEM-TO NPOTUBOMNOCTABAEHBI CBOOOIHO pacnpocTpaHse-
MBIM TIpOrpaMMaM. TepMHH «NIATEHTOBAHHBIH NPOrPAMMHDI NPOAYKT» OYIET 03-
HayaThb HE HaJMuMe NCHCTBUTEIBHOTO MATEHTAa Ha NMPOrpaMMy, a HANHYHUE Y
nporpaMMbl COGCTBEHHUKA, KOTOPbIf OTHOCUTCS K HEH KaK K MaTepUaTbHOMY
00BEKTY (B Cyyae NaTeHTOBaHHbIX NporpamMm). [laTeHTOBaHHbBIE MPOTPaMMBbI
4acTO Ha3bIBAIOT HHOTIA «[TPOTIPUETAPHBIMU» (OT aHINTUACKOTO TEPMHHA «pPro-
prietary») WM NMPOCTO «<KOMMEPUYECKUMHU» (UTO, CTPOTO TOBOPSI, HEBEPHO, TaK
KaK «1eJ1aTh KOMMEPLIMIO» — TO €CThb NOJYYaTh BHITOAY — MOXHO Pa3IMYHbIMH
crnocobaMu, U MHOTOME YCTIEIHbIE CBOOOMHBIC MPOEKTHI 3TO MOATBEPXKIAIOT).

Nosisnenue ceobopgHoro NO

KoMnbioTepsl pa3BUBAIUCh OYEHBb OBICTPO, W OBIBIUME BIOJNHE COBpeE-
MeHHBIMH B 1970-¢ PDP-10 k Hauany 1980-x yXke ycTapeu U 3HaUMTEJIbHO OT-
CTaBa/IM MO MPOU3BOIUTEBHOCTH OT 60Jiee COBpeMEeHHBIX MalIiH. ONHAKO HU
JU1sI OHOM W3 HOBBIX aDXUTEKTYP YK€ He ObLIO ONMEPAaLlIMOHHONM CHUCTEMBI M
MPOYEro IMpOrpaMMHOIO O0ECMEYeHHUsl, pa3paboTaHHOTO MCKJIIOUMTEIBHO B
aKaleMMUYECKON cpele. YHUBEPCUTETbI BBIHYXIEHBI ObUIM MOKYINaTh HOBBIE
KOMIIBIOTEPBI ¢ HOBBIM NMPOTPAMMHBIM O0ECTICUEHUEM U BBINOJHSATD YCIOBMS
JIMUEH3UHM, OrpaHWYHMBAIOLIEH MX MpaBa Ha pa3pa0OTKy U paclpOCTpaHEHHE
I1O. TakuM obpa3oM, HayuyHasi MOJENb pa3paboOTKH MPOrpaMMHOTIo obecreye-
HM4, xapakTepHasa i UNIX, ctaHoBuiach HeBOCTpeOOBaHHOIA.

B 310 BpeMs B nabopaTopuH HCcKyccTBeHHOro HHTeiekTa MTU paspaba-
TBIBAJIMCH TaK Ha3biBaeMbie LISP-maiuvHbI, yMeBIIME Ha anmnapaTHOM YPOBHE
MHTEPNPETUPOBATh SI3bIK TPOrPaMMHUPOBaHUs1, moxoxuit Ha LISP — pa3Butsiii
W TIEPCTIEKTUBHBIN s13bIK NporpaMmupoBaHus. Ha LISP xe Obuia HanmucaHa
oInepallMOHHAS CUCTeMa JUIsSl TAKWX MalIMH U Bce NMpOrpaMMHOE obecrneyeHue
st HUX. B Hayane 1980-x HeKOTOpbIe COTPYAHUKH J1aDOPAaTOPHU UCKYCCTBEH-
HOro MHTeJ/UIeKTa BeIKynmunu y MTH npapa Ha LISP-MaiunHel 1 MaTeMaTHueC-
Kyto cucteMy MACSIMA U ocHOBaJIM cOOCTBEHHBIE KOMMEPUYECKNE KOMIMaHUHU
ISl AaNbHENIIMX pa3paboTOK B 3TOM 06acTH. OueHb MHOTHE COTPYIHUKH Jia-
OOpaTOpUH Nepeliny paboTaTh B 3TH KOMIAHUH, NIOCIE YETO BCE UX pa3paboT-
KM YK€ CTAaHOBUJIUCh 3aKPbITHIMU /151 HayuHoOro coobuiectBa. HoBeie LISP-Ma-
LUIMHBI TIOCTABJSIOTCS € TMLIEH3USIMM, 3arpeLlaoliUMH MONb30BaTE/IsIM MOIN-
¢GHUUMpOBaTh U PACTIPOCTPAHAIThL UCXOOHBIE TEKCThI MporpaMM. I1porpaMmel,

* YcnoBHO — MOTOMY, 4YTO AaJICKO HE BO BCEX CTpaHAX pa3pCluC¢HO BbIABIBATH MATCHTBHI HA NpoO-
rpaMMHOe ofecneyeHue, OAHAKO Be3Ae OTHOLIEHHS COOCTBEHHOCTH HAa MCXOOHBIE TEKCThI npo-
FpamMM PEryiupyoTcsa o0LIMMH WK CrielHalibHBIMM pa3ieiaMu 3aKOHOB 00 aBTOPCKOM npase (B
pa3HbIX rOCYnapCTBAX OHU Pa3HbIE).
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KOTOpbIe paHblie A5l COTpYAHUKOB MTH OblIM aHasioroM Hay4yHbIX MyOavKa-
LM, CTAJIM IPUHaLIEXAIlUM KOMY-TO KOMMEPUYECKUM MTPOAYKTOM.

OHOMY U3 COTPYAHUKOB, OCTABLIEMYCS B J1abOpPaTOpUX UCKYCCTBEHHOTO
unrteuiekta MTH, Puuapay CtouiMaHy, Takoe NMoJoXeHWe Ne/1 Ka3anoch He-
JIOTTYCTUMBIM HAapyIIEHUEM OTKPBLITOrO Hay4HOro rpoliecca pa3paboTKH Mpo-
rpaMMHoro odecreueHUs. OH B OIMHOUKY MbITAJICS B paMKax MpexXHel akane-
MHUEeCKOl Monean pa3BuBaTh LISP-MalIMHBL U OTKPBITO PEATU30BbLIBATL M3-
MEHEHMSI, AaHATOTHYHBIE CAeaHHBIM B paMKax 3aKpbhITOM KOMMEpPUYECKOU pas-
padoTkH, yToObl LISP-MamuHbl MTH Moraum KoHKypUpoBaTh ¢ KOMMepuec-
KUMH aHajloraMy. KoHeuHo, 3Ta MomnbITKa YyrHaThCsl 3a aKTUBHOW KOMMEpUEC-
KOM paspaboTKoi Oblia 0OpedeHa Ha Heynauy.

Torna B mouckax eaMHOMBlIIEHHUKOB Puuapn CTojiiMaH co3jaeT He-
KOMMepueckylo opraHusauuio ®oHa ¢BobOMHOro nporpaMMHoOro obecreue-
Hus (Free Software Foundation, FSF). Coeif 0CHOBHOM 11€JIbl0 OPraH13aToOPbl
doHa BUAST COXpaHeHHE MPOrpaMMHOTo obecneueHus1, polecc pa3paboTku
KOTOpPOro BCerna Oyner rapaHTHPOBAHHO OTKPLITBIM, & MCXOAHbIE TEKCThl —
BCEraa JOCTYNHbIMU. bosiee MacuitabHas uesib PoHaa — pazpadboTka onepariu-
OHHOM CHUCTEMBbI, LIETHKOM COCTOSIIEH M3 OTKPBLITO pa3padaTbiBaeMoOro rnpo-
rpaMMHoro odecrnieueHus. deknapupys Takylo leab, CTo/iMaH (pakTHUYeCKU
XOTe/1 BepHYTb NpEeACTaB/IsBLUEECS MY UAeaTbHbIM COCTOSIHUE, Korna B MTH
paboTany B COOCTBEHHOM omnepallMoHHoM cucteMe wist PDP-10.

OnepallMOHHas cUcTeMa, pa3pabaTbiBaemas B paMkax MDoHOa, 10jkKHa
Oblla CTaTb COBMECTUMOM ¢ omepauuoHHoH cuctemoi UNIX. M3HavyanbHO
UNIX 611 pazpabotaH B 1970-¢ roasl KeHoMm TomncoHoM 1 JleHHHcOM Puuu
B nadopaTopuu KoMnaHuu AT&T u pacnipocTtpaHsacs 3ToH (a BIOCAENACTBUH
— M IPYTHMH) KOMITAaHHEH KaK KOMMepyecKas ornepalnoHHasi cucteMa. K Ha-
yany 1980-x UNIX ouyeHp LIMPOKO UCTIOAB30BAICS, B TOM YUC/IE U B aKaleMH -
4yecKoii cpene. s 3Toi onepallMoOHHON CUCTEMBI CYILIECTBOBAIO MHOTO TIPO-
rpaMM, CBOOOHO pacrpoCTPaHSIBILIMXCS B HAYYHOM COODILIECTBE, MO3TOMY XO-
TEJIOCh, UTOObI 3TU MPOrpaMMhbl paboTaniu U B HOBOH — CBODOAHON — onepalu-
OHHOM cHcTeMe. DTa Oyayluasi onepalydOHHasl CUCTeMa MoJy4Yu/aa Ha3BaHUe
GNU*,

Onpepenenue ceoboaHoro NO

s Toro 4tobbl COXpPaHUThL MOMIEAb HAYYHOTO COTPYAHHUUYECTBA MEXIY
pa3paboTuYMKaMU, HEOOXOAUMO ObLIO CleaaTh TAK, YTOObI UCXOIHbIE TEKCThI
MpOrpaMM, HallMCAHHbLIX pa3paboOTUMKAMH, OCTABAINCH NIOCTYITHBIMH M1JIs1 UTe-
HHUS U KPUTHKH BceMy HayuHOMYy coobiuectBy. Puyapa CtonniMaH copMynn-
pOBaJI MOHATUE CBODOAHOE MPOTPAMMHOE ofecneueHue, B KOTOPOM OTpa3ujiMCh

* 310 nceBaoabbpeBuaTypa, 11 KOTOpoit cam CToJIMaH npeaiaral peKypCUBHYIO pacilinpoB-
ky: GNU's Not Unix («[hy — He UNIX»).
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MPUHUHMITBI OTKPBLITOM pa3pabOTKH NporpaMMm B HayYHOM COOOLIECTBE, CJIO-
KUBLIEMCS B aMEPUKAHCKUX YHUBepcuTeTax B 1970-¢ roabi. CTo/IMaH SIBHO
BBEJI KPUTEPUU CBOOOIHOIO MPOTPAMMHOTO 00ECTIEYEH NS, DTU KPUTEPUU OTO-
BApUBAIOT T€ MpaBa, KOTOPble aBTOp cBOOOAHON MporpaMMel nepenaeT J1060-
MY MOJIb30BaTENIO;

¢ JlporpaMMy MOXHO MCNOJIb30BaTh C JA000H LedblO («HYyaeBas CBOOO-
nar)*.

¢ MOXHO M3y4aThb, KaK MporpaMMa paboTaeT M ananTUpoBaTh €€ 151 CBOUX
uesieit («repBasi cBo6ona»). YCI0BUEM ITOrO SABASIETCSA AOCTYMHOCThL MC-
XOAHOTrO TEKCTa MPOrpaMMbl.

¢ MOXHO pacrnpoCcTpaHsITb KOMWKW MPOTpamMMbl — B TOMOIIlb TOBapHUly
(«BTOpas ceoboaar).

e [IporpaMMy MOXHO yjy4llaTh M NyOIMKOBaTh CBOK YCOBEPIIEHCTBOBAH-
HYIO BEPCHIO, C TEM YTOObI IPUHECTH T0Jb3Y BCEMY COOOILECTBY («TpeThs
CcB060aa»). YCIOBHEM 3TOTO SIBASETCS AOCTYNTHOCTh HCXOAHOTO TEKCTA IPO-
rpamMMmbl.

Tonabko ynomaeTBOpsitOLIas BCEM NMPHUHUMIAM MPOrpamMMa MOXET CUM-
TaTbCs CBOOOAHOM, T. €. TApaHTHPOBAHHO OTKPbLITOM M 1OCTYMTHOM 415 HAy4YHO-
ro cooduectsa. Hy>XXHo MoayepKHYTh, YTO 3TH MPUHLMUILI OTOBAPUBAIOT TOJb-
KO JOCTYMHOCTb MPOTrpaMM Ajisl BCEOOLUErO UCTIONAB30BAHUS, KPUTHUKU U Yayu-
UIEHUS1, HO HUKAK HE OrOBAapUBAalOT CBSI3aHHbIE ¢ PACTIPOCTPAHEHHEM IIpO-
rpaMM JeHeXHbIC OTHOLLIEHHMSI, B TOM UKC/e He MpeanosaranT 1 becniaTHoOC-
TH. B aHI10S3bIYHBIX TEKCTAX 34€Ch YACTO BO3HMKAET MyTaHMLA, MOCKOJbKY
cJ10BO «free» 00603HAYAET HE TOJbKO «CBOOOAHOE», HO U «OECTIIaTHOE», U OHO
HEPEAKO YyNOTPEODASETCS MO OTHOLIEHUIO K IMPOrpaMMHOMY obecrieyeHU10, KO-
TOpoe pacripocTpaHsieTcsl 6€3 B3MMaHHUs T1aThl 3a UCHOAb308AHUE, HO KOTOPOE
MpY 9TOM COBEPUIEHHO HEAOCTYMHO 1Sl U3MEHEHUs1 COOOULIECTBOM, MPOCTO
MOTOMY, YTO €r0 UCXOAHBIC TEKCThI He ONMybauKoBaHbl. Takoe 6ecruiatHoe 10
BOBce He sipjsiercsi cBoboaHbIM. Haobopot, cobonHoe MO BnojsiHE MOXHO
pacnpoCTpaHsITb, B3MMast TIpU ITOM [J1aTy, OAHAKO COOJ101as TPU 3TOM KpHUTe-
pHHU cBODOBI: KAXIAOMY MOAb30BATEIO IPEAOCTABASETCS MPABO MOJAYIUTh UC-
XOAHbIE TEKCThl MPOTrpaMM, M3MEHSITb MX M pacrpocTpaHsTh Aaiee. Besikoe
TIporpaMMHoOe obecrieueHue, MnoJib3oBaTe/IsIM KOTOPOro He MpeaocTaBIseTcs
TAKOTO NpaBa, SIBJASETCSH HeC80OOOHBIM.

* Ins poccHICKUX Monb3oBaTeseii aTa cBob01a IEACTBUTENLHO «HYIEBAs», B TOM CMbIC/IE, YTO OHa
NPUCYTCTBYET BCETAA, B TOM YUC/e U Yy nosb3oBaTesneil koMmepueckoro [10. B cooTBeTcTBUM ¢ HOP-
MaMH POCCHHCKOrO 3aKOHOAATeNbCTBA OONanaTenb NMpaB Ha MHTENNEKTYANbHYIO COOCTBEHHOCTb
MOXET fepesasaTh WM HE MepesaBaTh No/ib30BaTeI0 NPABO HA pacnpocmparneHue KOMUIA CBOETO
NPOU3BEAEHHUS (B IaHHOM Cliydae — NPOrpaMMHOTO 06eciieYeH s ), ONHAKO Y HETO HET NpaBa Kak MM
Obl TO HY OBLIO OOPa30M OrpaHUYMBATE BJAageblA KOIMU B UCTTONb3OBAHHUH TIPOTPAMMDBI.
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O6wecTBeHHana nuueH3na GNU

Hexnapuposas Kputepuu cBobogHoro [TO, unenbnt PoHga ¢cBOGOAHOIrO
[TO cTanu pacnpoCTpaHsITb CBOM MPOrpaMMbl B COOTBETCTBHUU C ITUMHU TMPUH-
LMMaMH, HUKAK He ohopMJsis 3TO IOKYMEHTalIbHO. M Haue ropops, mepBoHa-
YaJIbHO CBOOOAHbBIE TPOrpaMMbI pacrpoCTpaHsSIMCh BOoOLIE 6¢3 Junensun. O1-
HaKO Npou3oliedunii ¢ camum Puyapaom CTo/LuIMaHOM NMpELEASeHT yOeau ero
B TOM, UTO IOKYMEHTaJIbHOE oopMJeHUE HeoOX0aUMO 1151 cBoboaHoro [10.

Puyapa CrosiMaH 3aHUMAJICsl pa3pabOTKOM TeKCTOBOTO peaakTopa Emacs
(0 KOTOpOM 111712 peyb B JIeKLMH 9) Ha OCHOBE MCXOMHbIX TeKCTOB xkelimca [oc-
JIMHTa (KOTOPbIH BMOCJEACTBHU CTajJl aBTOPOM M3BECTHOTO CEroAHsl NpoayKTa
Java). Torna locauHT cBOOOAHO pa3aaBai CBOM UCXOAHbIE TEKCThI BCEM 3aMHTEpE -
coBaHHbBIM. OnHako 3ateM [ocaMHT Mpoaan npapa Ha pacnpocTpaHeHue Emacs
komnanuu UniPress (http://www.unipress.com), u komnanus nonpocuna Ctonn-
MaHa MpeKpaTUTb pacrpocTpaHeHHe ero Bepcur Emacs, Tak Kak npasa MpuHaa-
JIeXaT UM. ITOT HHUKACHT 3acTaBun CTO/NIMAaHa repenucaTh 3aHOBO Te YACTH MC-
xomHoro Tekcta Emacs, Kotopble Tenepb npuHamwiexann UniPress, nocie yero oH
paspaboTan COOCTBEHHYIO JULIEH3UIO HA NTPOrpaMMHOE o0ecrieyeHUe.

Jluuensus, chopmyauposaHHas CTosiMaHOM, J0AXHa Oblia paboTaTh
TaK Xe, KaK U JULEH3UM Ha KOMMEpPYECKOe MporpaMMHOe 00eCreueHue: 3To
THMOBOH AOTOBOP aBTOpa MporpaMMbl (ob1agaTesss aBTOPCKUX NpaB) ¢ MOJb-
30BaTeseM, B KOTOPOM aBTOp OroBapMBaeT Mpapa Mojb30BaTes MO OTHOILlIE-
HUIO K mporpamMme. B OoTNHUMEe OT KOMMEPUYECKOW JIMLEH3UHU, B JIMLEH3UU
CronnMaHa OroBapyBaloTCs T MpaBa, KOTOPLIE MOJb30BATENb [TOJYYAET 110 OT-
HOLLEHHWIO K CBOOOMHOM IMporpaMme: rnoayyaTb UCXOAHbIE TEKCTHI MPOTPaMM,
U3MCHSTb MX, PaclpOCTPAaHITbL U3MEHEHHBIE U HEM3MEHEHHBIE BEPCUU (CM.
NepevyrceHHbIE Bbille KpuTepun cBoboaHoro I10). Kpome Toro, B 3T0# H-
LIEH3UU OTOBapUBaETCs MPUHLUHUNUANbHOE 115 CToNIMaHa YCI0BUE PaclpocT-
paHeHus1 ¢cBoboaHoro [TO: HY 0AMH NOIL30BaTENb HE UMEET NpaBa, CeNaB MO-
IUGULNPOBAHHYIO BEPCUI0 CBOOOMHON MpOTrpaMMBbl, pacrpoCTpaHsiTh ee, He
cobronast Bcex NpUuHUMMNoB cBoboaHoro [TO, orpaHnuMBas TeM caMbIM IpaBa
dpyeux noavzoeameneit 10 OTHOIUIEHUIO K Mporpamme. MHaue roBops, Helb3s
MoaupHrKal1o cBOOOIHON MPOrpaMMBbI ce/1aTb HECBOOOIHOM.

JlnueH3us, cogepxkallasi TAKOe yCI0BHe, TTOJyyuia HazBaHue «copyleft».
31ech Urpa CJIOB: MO-aHIIMACKM aBTOPCKOE IMpaBo HasblBaeTcs «copyright»,
OYKBAJIBHO «KOMUPOBATb-NPaBo», a «copyleft», COOTBETCTBEHHO, «KOIUPO-
BaThaeBO». JleHCTBUTENbHO, YCIOBHE «copyleft» MpsMO MPOTHBOTIONOXHO TI0
CMBICJIY aBTOPCKOMY IpaBy: aBTOPCKOE MpaBoO NPU3BAHO OIPpaHUYUTh MOJb30-
BaTeJsl B KOMUPOBAHMH M pacpoCTpaHEHUM KOMMH MpOAyKTa, a «aBTOPCKOE
JIeBO», HA0OOPOT, CTPOro 3arpeliaeT ero orpaHMyMBaTh. BriociaeacTsuu -

* BSD —~ Berkley Software Distribution, naket comectumoro ¢ UNIX nporpammuoro obecne-
yeHus, paspaboTaHHbIi B yHUBepcuTeTe bepkiin M pacnpocTpaHaBILMiics cBODOAHO.
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neH3ust CTo/sIMaHa nojyuuiaa HasBaHue «O6uiecTBeHHast auueH3us GNU»
(GPL, GNU Public License).

B HacTtosiuiee BpeMsi noMUMO GPL M3BeCTHBI M IPYTUE JAULIEH3UH, MOI
KOTOPBIMM MOXET pacnpocTpaHaTees cBobonHoe I10. Camas pacripocTpaHeH-~
Has U3 Takux nuueH3ui — BSD* License. JIuueH3us BSD otanuaercs ot GPL
IJIaBHBIM 00pa3oM TeM, YTO B HEM OTCYTCTBYET YC/IOBHE «copyleft», T. e. Ha oc-
HOBaHUM cBobonHoro IO, pacnpocTpaHsSeMOro MO 3TOH JIMLEH3UENH, MOXHO
TIPOU3BOAUTE Hec8obodHbie Moavdukauuu. OnHako nuuensust BSD v apyrue
JIMLIEH3WM OyIyT OCTaBaTLCS JIMLIEH3USIMU Ha CBOOOMIHOE NpOrpaMMHOe 0bec-
TeyeHHe 10 TeX Top, NMoKa OHWU COOTBETCTBYIOT YC/IOBHUSIM, OTFOBOPEHHBIM
NpUHUMIIaMu cBoboaHoro 10, o6bsaBaeHHbIMU DoHAOM.

CoobuiecTBo pa3paboT4MKOB 1 NONb30OBaTenen

[naBHOE yCNOBHeE CYLIeCTBOBaHUS ¢cBoboaHoro 10 — He AULIeH3Us, a 10~
M, KOTOPbIE FOTOBbl AE€JIMTLCS TEKCTAMM CBOMX MPOTrPaMM M COBEPLIEHCTBO-
BaTb TEKCTHI Yy>XUX. CBoOGoaHOe 1O yHac/enoBano Momesib OTKPLITOH Hayy~
HOM pa3pabOTKH, a BMECTE C HEH — U Creun(pUIEKYI0 OpraHU3aluio coobuie-
cmeéa pPa3paboOTUMKOB M MOJIb30BATENEH, B HEKOTOPbIX OTHOLIEHUSIX HATOMHU-
HalOUIYI0 aKkaaeMHUUecKoe coobuiecTBO. UTOObI Jiyylile MpOIeMOHCTPUPOBATh
crneuUUKy 3TOro coobiiecTBa, CPAaBHUM COLMA/IbHbIE OTHOIIEHHS, COMpPO-
BOXIAI0LLKE UCTIONb30BaHUE CBODOAHOTO U naTteHToBaHHOro [10.

Y moboro nosib3oBatessl NPOrpaMMHOrO ObGecreYeH sl HElpeMeHHO BO3-
HMKAIOT BOTIPOCHI, KOTZIA OH TIbITAETCSl TIPUMEHHUTDb €O U151 PELLIEHUST CBOMX 3a-
nay. TpaaMuvoHHasg KoMMepyeckasi Moe/ib pa3paboTKH U UCTIONb30BaHHs Mpo-
rPAaMMHOrO 00ecrneYyeHrsl OCHOBaHa Ha TOM, YTO MCXOOHBIE TEKCTbI MPOrpaMM
SIBJSIIOTCS KOMMEPUYECKOM TalHON MPOU3BOAMTES, a M10JIb30BATENb [TOAYYAET rO-
TOBBIY MPOLYKT ~ CKOMITUJIMPOBAHHYIO MporpaMMy. Takas nporpamma siBjsieTcst
HecBoboaHOM. [lob3oBaTenb HeCBOOOAHON (MaTeHTOBAaHHOMW) MPOrpaMMBbl Ta-
TUT 34 HEE NIPOU3BOAMTENIO, KOTOPbI B3aMEH TNPENOCTABIISIET EMY HEKOTODbIE Ta-
paHTHH, OQHA U3 KOTOPbIX — OTBEYaTb Ha BOMPOCHl O paboTe nporpammsbl. Crie-
LMATBbHO [UIS1 9TOTO MPOU3BOAUTESIb OPTAHUIYET CAYHCOY nO0OepHcKU, KOTOpasi 1o
TejedOHY M MO 31EKTPOHHOM MOYTE OTBEYAET Ha BOMPOCHI M0JIb30BaTENEMH.

ITonb3oBateib CBOOOAHO pacrpoOCTpaHsieMOW MporpaMMbl He MOJy4aeT
BMECTE C HEM HUKAKMUX rapaHTUM: aBTOP CAejial €€ UCXOAHbIN TEKCT OTKPbITbIM
IUIsL OOLIECTBa, HO IpM 3TOM He Opajl Ha cebs 0043aTesIbCTB O0bACHSATDL BCEM,

* B obuiecTBeHHOM nnMueH3nn GNU ecTb gaxe cTaHaapTHas GOpMYJHPOBKA, 3aKpenasiowas
OTCYTCTBHE rapaHTHi: «HacTosias nporpaMMa NMOCTaBAsSeTCA HAa YCAOBUAX »KakK ecTb«. Ecam
MHOE He YKa3aHo B NUCbMEHHOR GopMe, aBTOP U/WIN MHOW NpaBoobianartesib He NPUHUMAET Ha
ce0s HUKaKMX TapaHTHHHbBIX 0053aTeNLCTB, KaK IBHO BbIPaXXeHHbIX, TAK U 110pa3yMeBaeMblX, B
OTHOLUEHW I NMPOTPAMMBI, B TOM UMC/e NOAPa3yMeBaeMylo rapaHTUIO TOBAPHOTO COCTOSTHUSA NpU
npoaaxe U NPUroaHOCTH sl UCTIONBL3OBAHMSA B KOHKPETHbIX LleAfX, a TaKXe JoOble HHbIE Ta-
paHTUU». TeKCT IMLEH3UN NPUBOAMTCS B nepesoje Enenbl TANKUHOH.
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Kak paboTtaeT nporpamma*. I'1o3ToMy NOJYUHUTh OTBET Ha CBOW BOMPOC MOJIb30-~
BaTe/ b MOXET U3 IBYX UCTOYHUKOB: U3 TOKYMEHTALMH, a €CJIU €€ HEAOCTAaTOU-
HO — OT 00JIee OMBITHBIX MOJIb30BaTeIel. XOpolllo, €CY TaKUe MoJIb30BaTeNu
€CTh CPEIU 3HAKOMBIX, a €C/IK HeT? B 3TOM cliyyae UX BCeria MOXHO HaMTH B
CIIMCKe PACChUIKM B Internet, MocBsilICHHOM IaHHOM MporpaMMme.

INMucbMo, npulIeaiiee Ha 3MeKTPOHHBIM aapec CUCKaA paccabikKu, OyaeT
OTIpaBJIeHO BCEM MOAMUCUYMKAM CMUCKA, TUOOU U3 HUX MOXET OTBETUTh Ha
HETO B CITUCKE, U OTBET TAKXKE MOJy4yaT BCe MOAMUCUUKH U T. A. TaKk opraHu3y-
eTcs He4yTOo BPOAE BUPTYATbHOM 00IleH KOMHATHI 1S pa3roBopoB*. B HacTos-
1ee BpeMsl CIOXWIOCh HEMUCAHHOE MTPaBUIIO, YTO ISl KaXIOU CBOOOAHO pac-
MPOCTPAHSIEMOI MPOTpaMMBI CYILICCTBYET OTACAbHbIN CIMCOK pacchuiki. Haii-
TH aJIpec 3TOTO CIMCKA Y MOAMMUCATLCSI HA HETO MOXHO B Internet (0ObIYHO Ha
caiiTe, MOCBSIIUEHHOM AaHHOM nporpamme). JIio6o# nonb3oBatenb cBOOOAHOM
MpOTrpaMMBl MOXET HanpaBuUTh CBOH BOMPOC B CMUCOK pacchlIKU. CHUCKHU
PacChUIKHU YUTAIOT pa3paboTYMKU MPOrpaMMBbl U €€ aKTUBHBIC MOJIb30BATENH, U
OOBbIYHO Cped HUX HAXOAUTCSI TOT, KTO OTBETHUT Ha Bompoc**. Tak noJiyyaeTcs,
YTO MONb30BATENM CBOOOAHBIX MPOTPAMM, B OTCYTCTBHME LEHTPATU30BAHHOM
CYXObl MOANEPKKH, OPTAaHU3YIOTCS B COOOLIECTBO /ISl B3aUMOMOMOLIIH.

¥ nonb3oBatesiedt NporpaMM BHOBb M BHOBb BOSHMKAIOT OAHH U T€ Xe BO-
NMPOCHI U CNOXHOCTU. T1OCTOSSHHBIM YMTATENSIM CIIMCKOB PACChUIKH 3TO OCO-
OEHHO OYEBHUIHO, MOCKOJALKY UM MPUXOAUTCS Ha 3TH BONPOCHI OTBEYATh HE MO
OJHOMY pa3y. B TakMx cUTyauuax y HUX HEpEAKO BO3HMKAaeT HHMLMATHUBa 3a-
MUCATh OTBETH! Ha CaMbi€ PacrpoOCTpaHEHHbIE BOMPOCHI U OTKPBITh UX JUIS BCE-
obiuero 0o6o3peHus. Tak K CBOOOAHOI mporpaMme MOSABSIETCH HOBasi OKY-
menTauus B xXaHpe FAQ (Frequently Asked Questions, YAcTo 3anaBaembie BO-
MpOCHI), MpeACTaBsiioIas cob0ii CMMCOK BOMPOCOB ¢ oTBeTaMu. Iloab3osate-
JIA MaTEeHTOBAHHBIX MPOTPaMM TOXE 3a1aX0T OJHU U TE XK€ BOIMPOCHI, TOJLKO HE
B CIIUCKE PACCBUIKU, A CJYKOe MOAAEPXKKH, B PE3Yy/IbTaTe TaK XKe MOSIBISIETCS
MOKyMeHTaumst Tuna FAQ, KoTopasi moueMy-TO pelKo BBIXOAUT 3a Mpeaesbl
BHYTPEHHETO IMOJIb30BAHUS MPOU3BOIUTENS MPOTPAMMEBI.

B 10601 nporpaMMe HenmpeMeHHO MMeroTcst oinbku (bugs). [Npousso-
JNUTEb MAaTCHTOBAHHOM NMPOrpaMMbl OIJIa4YMBaeT pabOTy OTAe/1a KOHTPOJIS Ka-
YeCcTBa, KOTOPBI 3aHUMAETCS MOUCKOM OlIMOOK. TeM He MeHee, HEKOTOpble
OLIMOKH 3TOT OTAEN MPOIYCKAET, M OHU AOCTUTAIOT MoJib3oBaTes. Ilonb3osa-
TeJIb HeCBODOAHOW MpOrpamMMbl, CTOJIKHYBUIMCh ¢ OLIMOKOW, HE MOXET BbI-
ABUTDH €€ NMPUYUHY (ITOCKOJbKY €MY HEAOCTYMHBI UCXOAHbIE TEKCTHI MPOrpam-
MBI), HO, CKOpee BCEro, CNOCOOeH onucaTh OLIMOKY U YCIOBHS, B KOTOPbIX OHA

* CnuckM pacchblaky B Internet — HacAenHUKKW TeaekoHdepeHuni ceTd Usenet, BOZHUKLUEH 10
nosineHus Internet. B Usenet cyliiecTBOBaIM TeaeKOH(EPEHUMN GYKBANTBbHO HA TIOOYIO TEMY, H.
KOHEYHO X€, MHOTHE ObLIN MOCBALIEHBI MPOrPAMMHOMY 00€CnedYeHH 0.

** 3anaBuwinii BONPOC NoJAb30BaTeNb A0JKEH MPUHUMATD B PACYET TO, YTO BCE MOANMUCUHUKH CNH-
CKa PacChIIKU YYaCTBYIOT B HEM N10OPOBOJbHO, U HUKTO UX HUX He 00s13aH OTBe4aTh Ha Kakue-
JIMBO BOMPOCH], NOITOMY NPEABSIBIATL NPETCH3UU Ha 3TOT CYET 6ECCMBICTIEHHO U HEBEXJNBO.
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npoucxoauT. OH MOXeT COOOIIMTL 00 OLLIMOKE MPOU3IBOAUTENIO NTPOTrpaMMbl
(0OBIYHO MOCPEACTBOM 0OpalleHUs] BCE B TY Ke CAYXKObI MOLAEPXKKH), U €CITH
TaM peluar, YTo olnOKa AEHCTBUTEABHO B TpOrpamMme, a He B paboTe MoJib30-
BaTend, o Hell OyaeT coobuleHO pa3padoTumMkam. B Tore nmonb3zoBaTenb MOXET
0XMWJaTh, UTO B cJeaylouleii BEpCUHM NMpOorpamMMbl olLMOKa OyaeT MCIpaBlieHa.

Y ¢cB000AHO pacnpoCTPaHAE MO MPOorpaMmMbl 0OBIUHO HET OIJIauHMBaeMO-
ro oTaesja KOHTPOJIS KauecTBa. 3HAUMT, MOJAb30BATEAb MOXET CTOJKHYTLCS C
ete 00bIIMM KOJMUYECTBOM OLLIMOOK, YEM B MTaTeHTOBAHHOI1 MporpaMme. TeM
aKTyanbHee A Hero BO3MOXHOCTb COOOLIMTL 00 OLIMOKE pa3paboTuyMKaM
nporpaMmbl. PaHbllie B CONMpOBOXKIAIOLIENA NMPOrpaMMy AOKYMEHTALMU ObLIO
MPUHSATO YKa3blBaTh 3JEKTPOHHBIA aapec, M0 KOTOPOMY pa3pabOTUUKHK MpHU-
HUMaNu coodlueHus ob oniMdkax, bug report. Hekotopbie BBOAWIN CTEPEO-
TUIMHYIO hOPMY A5l TaKUX COOOILEHUH, YTOObI OOJAErYUTh U aBTOMATU3UPO-
BaTh X 00pabOTKY. YXe 3TO TpeOyeT CylueCTBeHHO 00Jiee BLICOKOM c8a3Hocmu
CoOOlLEeCTBAa BO BCEM MUPE, CYIUECTBEHHO OOJIbILIENH, UeM AOCTATOUHO A5 3a-
KPBITOM pa3paboTKH.

Pa3paboTuMKKU U KOHTPOJIEPLI-UCMBITATEAN MATCHTOBAHHOIO MPOAYKTa
MOTYT XOAUTB Ha CAYX0Y B OUH K TOT ke oUC, U TaM 0OMEHUBATLCA UHGOP-
MallMei WU TPaTUTh OMpPEAC/ICHHYIO A0JII0 paboyuero BpeMEHU Ha COCTaBe-
HMUE M aHAIW3 CTPOTMX OTYETHOCTEH, COEpXALUMX COODLIEHHS O OlIMOKaX M
panopThbl 00 yCTpaHeHWM HeucrnipaBHocTei. Takas opraHu3aums Tpyna adpdek-
TUBHA, €CJIM KPYT pa3paboOTUMKOB HEBEJIMK, @ BBECTU OOLLYIO AUCUUIIIIUHY OT-
HOCHUTEJILHO JIETKO (HanpyuMep, HakKa3biBaTh pybiiem). sl OTKPBITOrO NMpoek-
Ta KPYr HOMEHUUAAbHBIX PA3paDOTUMKOB HE OrpaHUYEH HUYEM, TTOITOMY -
¢$EKTUBHOCThL pa3pabOTKH B ropa3nao 0oJbllei# CTENEHW 3aBUCUT OT TOrO, Ha-
CKOJIBKO MPOCTO BCEM YJE€HAM COOOLIECTBA 0rOBapUBaThLCs MeXIy Coboit, a
TaKXe OT «CO3HATEJbHOCTH» MOAb30BaTeNeiH. 3aMETUB OLLIMOKY B MporpamMme,
CO3HaTEAbHbIM MOJIb30BATESb HE MPOCTO UCTTPABUT €€ CAMOCTOSTEbHO (UTO He
BCEraa eMy Mo cujiam), a opOpMUT BHATHOE coodlUeHHe 0O OLIMOKe, a ecnu
WCTIpaBIcHUE FOTOBO, MPHIIOXKUT K COODLIEHUIO U €ro.

IMpocToMy M ynopsiioueHHOMY MPUEMY U MepeHaNpaBICHHUI0 COOOLIEHU I
00 olnbdKax cayxar cUcTeMbl oTcliexxuBaHus oliMbok (Bug Tracking System),
CcaMble U3BECTHbIE U3 KOTOPbIX pazpabOTaHbl yYaCTHUKAMU DOJbLIMX MPOEKTOB
Ans ceds, a 61arogaps CBOOOAHBIM JTMLEH3USM MCMONbL3YIOTCS MOBCEMECTHO.
TakoBel GNUTS (paspabotanHass B GNU), Bugzilla (mozilla.org), JitterBug
(npoekT Samba) uau Debian BTS. bosee paHHUe BepcUH OPUEHTHPYIOTCST Ha
3JCEKTPOHHYIO TIOUTY, 00Jee MO3MHUE BKIIOYAIOT B ce0st WWW-HHTepdeiic.
Hanpumep, npu nomoiiun Bugzilla opranusyerca caitt B Internet, Ha KoTopom
MOJb30BaTEAb MOXET 3aMOJHUTEL popMy coodLIeHUA 00 omndke. Kaxnoe co-
obLIeHWEe UMeeT CBOH HOoMep, TTIO KOTOPOMY MOXHO TOMNACTh Ha «MepPCOHalb-
HY!0» CTpaHWUY JaHHOW OLLUOKH, FAE OTPAXKAOTCS BCE MPOUCXOASILME MO e
MOBOAY COOBLITHUS OT MEPBOHAYATBHOIO COOOLIEHUs (OTKPBITUS) 10 UCTIPaBJie-
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HUA (3akpbiThs). [IpU KaxaoM U3MeHEHWU B COCTOSSHMM olunMOkM Bugzilla
pacchblaeT BCEM 3aMHTEPECOBAHHBIM JMLIAM (BKJIIOYasl, ECTECTBEHHO, CO00-
UIMBILETO 00 OLIMOKE WM 3aHUMAIOILMXCS JaHHOM MporpaMMoi pa3padoTyu-
KOB) MUcbMa No anekTpoHHOM noute. INockonbky Bugziila no3ponsieT ocras-
JISTb KOMMEHTAPUM M MPUKIaabIBaTh (aidibl, OHA SIBASIETCH MOJHOLEHHbIM
CpEeJCTBOM ISl ODLLIEHUA MONL30BATENA € Pa3padOTYMKOM IO MOBOAY OLIWOKH
B MpOTrpamMMe.

IpUHUKHATBHOE MPEUMYILECTBO MOAL30BATENS CBOOOIHON Mporpam-
MBbl 3aKJII0YAETCs B TOM, UTO Y HETO, B OTIIMYME OT MOIb30BaTe/ell HECBOOOI-
HBIX TIPOTPAaMM, BCEIJd €CTb BO3MOXHOCTb 3alJISIHYThL B UCXOIHbIe TEKCThI. Ko-
HEYHO, /11 MHOTHX TOJIb30BaTeNeil MCXOMHBIE TEKCThI HE O0/IeE TOHATHBI, YeM
JIBOMUHBIE UcMONHsAeMble (altabl. OnHAaKO NMPHA JOCTATOUHOM YPOBHE MO3Ha-
HUI B IPOrPaMMHAPOBAHUU IOJIb30BATENb MOXET YCTAHOBUTD IPUUUHY OLLIUO-
KU B MPOTPaMME M YCTPAHUTBb €€, UCIIPABUB COOTBETCTBYIOIIMM 00pa3oM HUC-
XOAHBIHA TEKCT. A eCJIM MOJIb30BaTe/lb 3aUHTEPECOBAH B PA3BUTUH MPOrPAMMEBI,
TO C €r0 CTOPOHBI OyAET Pa3yMHO He TOJIbKO COODIMThL aBTOPY 00 OllIUMOKeE, HO
U TIPUCIIaTh EMY CBOW UCIIPABAEHUS K UCXONHOMY TeKCTY MPOTpaMMbl; aBTOPY
OCTaHEeTCsl TOJNIbLKO NMPUMEHUTh 3TU UCTIPABIEHHUS K TEKCTY MPOrpamMMBbl, €Clu
OH HalzxeT UX KOPPEKTHBIMU U YMeCTHBIMU. [lepechiiaTh aBTOpPY UCTIpaBJieH -
HbIM TEKCT MPOrPaMMBbl LIEIMKOM HETIPaKTUUHO: OH MOXET ObITh OYEHb O0JIb-
IIMM {JeCITKHU ThICSAY CTPOK), M aBTOPY OydeT Helerko pa3odpaThCs, 4TO Ke
M3MEHEHO (a BAPYTr UBMEHEHHUS CAeNaHbl HETPAMOTHO?).

UToObl 00J€rYMTh U aBTOMAaTU3UPOBaThb MPOUECC BHECEHUS] UCMpaBe-
Huit, Jlappu Yoan (Larry Wall) B 1984 rony paspabortan yTuauTy patch («3a-
nnaaTka»), Kotopas B (pOpMajvM30BaHHOM (HO XOPOLUO MOHATHOM YeJNOBEKY)
BUIE ONMCLIBAET OMepaluM PeAaKTUPOBAHUS, KOTOPbIE HYXXHO MPOU3BECTH,
YTOOBI MOJYUYUTh HOBYIO BepCcHIo TeKcTa. C MosBIeHUEM 3TON YTHIMTHI MONb-
30BaTeJb, OOHAPYXUBIIMK U UCTIPAaBUBLUMI OLIMOKY B NMPOrpaMMe, MOT MpU-
CNaTb aBTOPY HEDOJIBLIYIO 3aMIaTKYy, 0 KOTOPOH aBTOP MOT MOHSATh, KAaKUE U3-
MEHEHHUSI MpeaIaratoTcs, 1 aBTOMaTHYECKH «IIPUIOXUTE» HX K CBOEMY UCXOI-
HoMyY TekcTy. C nosiBieHHeM patch ropasgo 0oJblie MOoAb3oBaTeed cTano
BKJIIOUATLCS B pa3padOTKy NPOTrpaMM € 1OCTYITHBIM UCXOAHBIM TEKCTOM, HEMa-
JIYIO poJib U 31eCh chirpana ceTb Usenet (¢cM. 06 3ToM cTtaThlo Tuma O'Peiinn
http://tim.oreilly.com/articles/paradigmshift _0504.html). ®aiinbi-3annatku ¢
WUCTIpaBJAEHUSIMHA — 00s13aTeJibHBIA aTpuOyYT CeroHslIHeld pa3paboTKK CBO-
OOIHbBIX TTPOrPaMM.

OIHaKo K ueMy orpaHU4YUBaTh CHepy MpUMeHEHUS pat ch UCTIpaBeHHUeEM
omn6oK? Ecnau nmonp3oBaTento NporpaMMbl He XBaTaeT B Hell KaKoi-TO yHK-
UMM, TO MPU JOJXKHON KBATU(PHUKALIMK OH BIIOJHE MOXET 3aNporpaMMHUpOBaTh
€e caM M BKJIIOUMTh B UCXOIHbBIN TeKCT mporpamMmel, EcTecTBeHHO, eMy BbITOAHO,
YTOOB! €ro IOMOJAHEHUE NMONA0 B «IMaBHbIA», aBTOPCKUI1 BapUaHT NMpOrpaMMbl
(ero HasbIBalOT «upstream») W MOSIBASJIOCH BO BCEX MOCIEAYIOIIUX BEPCUSIX:
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MOXKHO TOYHO TaK e 0(hOPMUTD €r0 B BUIE pat ch U BbICAaTh aBTOPY. DTOM BO3-
MOXHOCTH JIMLIEH MOJIb30BaTe/Ib HECBOOOIHOMH NMPOrpaMMbI, AaXe €CJIM OH 10-
CTAaTOYHO KBaIU(PUUUPOBaH. EXMHCTBEHHBIN CMoco0 BKIIIOYUTH B MPOrpaMmy
HYXHYIO eMY OVHKUMIO — 00paTUThCS K MPOU3BOAUTENIO (€C/TH NTporpaMMa Ia-
TEHTOBaHHAsI) C COOTBETCTBYIOLLUCH MPOChOOIt, U HAEATHCH, YTO MTPOU3BOINUTE b
COYTET MPEUTOXKEHHYIO (DYHKIIHIO AeHCTBUTEIbHO HEOOXOAMMOIA.

YeM Gosibliie Y cBOOOAHON NMPOrpaMMbl aKTHBHBIX M10J1b30BaTEICH, TOTO-
BBIX BHOCUTb UCIpaBJIeHUS U IOTIOHEHUS U ACAUTLCS UMHU, TEM HaleXKHee pa-
60TaeT U OBICTpee pa3BUBacTCs nporpaMma. [1puuemM Takasi cBoGOIHas MoAE/Tb
OTCJIEXUBAHUS Y MCITPABICHUS OLIMOOK ISl MPOrpaMMbl, ¥ KOTOPO#M ThICSYH
AKTUBHBIX M0Jb30BaTEICH, MOXKET 0Ka3aThCsl ropas3no 0ojee 3(PdHeKTUBHOIM,
4eM y JII000I maTeHTOBHHOM NpOTrpaMMbl: HM OJIHA KOMIMaHUST HE MOXET cehbe
MO3BOJUTL TAKOM OrPOMHBIH 1UTAT COTPYIHUKOB B OT/EJE KOHTPOJISI KA4eCTRa.
[To3ToMy IeiCTBUTENBLHO MONYJIApHast CBOOOAHAs MporpaMMa MOXeT 0Ka3aThb-
¢d Topa3fio HalexHee MaTeHTOBaHHBIX aHAJIOTOB.

Hanucats 6osbliyto NporpaMMy B OMMHOYKY I1OBOJBHO CJOXKHO U Jaxke
HE BCeraa BO3MOXHO, OCODEHHO €C/IM aBTOp 3aHUMAETCs 3TUM B CBOOOIHOE OT
paboTsl BpeMsi. BOJbLUIMHCTBO COBPEMEHHDBIX CBOOOAHBIX MPOrpaMM MUILIETCS
TpynIoi pa3paboTyukoB. Jlaxe eciM Ha4YUHAJ NMUcaTh NPOrpaMMy OIWH Yeso-
BEK, ¥ OHa 0Ka3ajgacb UHTEPECHOM, K pa3paboTKe MOTYT MPUCOCAUHUTLCS aK-
THBHBIE TOJIb30BaTe . YTOOBI OHU MOTJIM HE TOJbKO BHOCHTD OT/C/IbHBIE HC-
TIpaBJICHUS, HO ¥ BOOOILE BCIO pa3paboTKy BECTH COBMECTHO, HYXXHBI CIIEUH -
anbHble MHCTPYMEHTHI. [TOMMMO patch, WIS opraHU3aldu COBMECTHOM pa3-
pabotku [10 NMpUMEHSIIOTCSI CUCTEMBI KOHTPOJISI BepCHid. DYHKLIMU CUCTEMBI
KOHTPOJISI BEPCUI COCTOSIT B TOM, UYTOObI OpPraHU30BaTh AOCTYI K UCXOIHbIM
TEKCTaM TpPOrpaMMbl /IS HECKOJbKUX pa3paboOTYMKOB M XpaHUTb UCTOPUIO
BCEX U3MEHEHUH B HCXOIHbBIX TEKCTaX, MO3BOJSASI 00beIMHITbL U OTMEHATh U3-
MeHeHust M np. CaMas paHHsisi CBoDoaHasi cucTeMa KoHTpoJs Bepcuit, RCS
MCMOJIb30BaNach ele Ha 3ape cBoboaHoro [10 aboHeHTaMu cetu Usenet, 3a-
TeM Ha CMeHy ¢ii npuiuia OoJiee pa3BuTasg CVS, HO ceroaHs U OHa CYUTAETCS
BO MHOT'OM YyCTapeBILIed, M BCe yallie 3aMeHsieTcst Subversion, Arch ¥ IpyruMu.
K cjioBY, Ha3BaHHbIE CUCTEMbl KOHTPOJISI BEPCUI CETOIHSI aKTUBHO HUCIO/Ib3Y-
I0TCS ¥ pa3paboTYMKaMu naTeHToBaHHOro [10 115 opraHu3aldy COBMECTHOM
pa3paboTKH.

HyXHO 3aMeTHTb, YTO MPEUMYLLECTBA CBOOOAHOMN pa3pabOTKU LIS MOJb-
30BaTesIsl He cenyeT NpeyBeanyuBath. He Bce ¢cBOOOIHBIC MPOrpaMMBbI B paB-
HOM CTereHW AOCTYITHBI WISl U3MEHEHUS MOJIb30BATEISAM, U 3TO COBEPUICHHO
He CBSI3aHO C JIMLICH3UEH Ha UX paclpocTpaHeHue. BaxHblii akTop 31€CH —
00beM MpOorpaMMbl: €CJIM B HEH AECATKM THICAY CTPOK (KakK, HanmpuMep, B
OpenOffice.org), To n1aXe KBATU(PHULIMPOBAHHOMY T10JIb30BATEIO MOTPeOYeTCs
CJIMILIKOM MHOTO BpeMEHHU, YTOObI pa3o0paThCs, 4TO K YeMy. A eCJIM IIpH 3TOM
elle HET TOJKOBOI JIOKYMEHTALMH... PACCUMTHIBATE XK€ Ha TO, YTO pa3paboTyu-
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KW OTBETAT Ha BCE 3aMeYaHMS U TIPEATOXECHHUS MO0Jb30BaTelisl HEMEUIEHHBIM
HCIpaBIeHUeEM MPOTPaMMbl TOXE Helb3sl, TTOCKOJIbKY OHM HE HecyT mepeln
TOJTL30BaTeJIEeM HUKAKUX 00A3aTeIbCTB 10 KaueCTBY IporpaMmMbl. B 3ToM oT-
HOILIEHHH TIOJIb30BaTeIb MaTEHTOBAHHOM MPOrpaMMbl MOXET ObITh JaXe B JIy4-
1IEM TIOJIOXKEHHH.

O4yeHb MHOTHE CBOMCTBAa COOOLIECTBA pa3pabOTYMKOB M TOJb30BaTe e
CBOOOIHBIX MPOrpaMM MPOUCTEKAIOT U3 TOTO, YTO BCE €T0 YHaCTHHUKH OOBIYHO
3aHUMAIOTCS 3TOM IMPOTPAMMOIi M3 HHTEepeca WM TIOTOMY, YTO 3Ta IIporpaMMa
— HeOOXOMUMBIH Ui HUX MHCTPYMEHT (HamnpuMep, 3apabaTbiBaHUSI IEHET).
Bpems, noTpaueHHOe MMM Ha ITPOrpaMMYy, HE OTUIAYMBAETCS, [IO3TOMY HET HU-
KaKOHM HaleXnbl, YTO OOCTOSITEbCTBA HE MEPEMEHSATCS U pa3paboTKa He mpe-
kpatuTcs BoBce. Hepenku ciydau, Koraa pa3paboTka MporpaMMbl HaYMHAETCS
Oyraromapsi OMHOMY aBTOPY-3HTY3MacCTy, KOTOPbIHA MPUBJIeKaeT MHOTHUX K y4ac-
THIO B pa3paboTKe, a IOTOM 3HTY3Ha3M JIMIepa FaCHET, a BMECTE C HUM 3aTyxa-
eT U pa3paboTka. K cOXaneHHIO, CerodHs CYLIECTBYIOT ThICSIYU CBOOOAHBIX
MporpamMMm, TaKk HUKOTAa M He HOCTHTIIMX BepcHH 1.0, XOTH «BbIrOpaHHE» -
IEepOB U He eNNHCTBEHHas 3TOMY npuYuHa. KpoMe Toro, nporpamma MOXET
ObITb HEOOXOIMMOM, HO «<HEMHTEPECHOM», a IOTOMY He HaiaeTCs U CBODOIHBIX
pa3paboOTYHKOB.

MecTo cBODOIHBIX MTPOrpaMM Ha ceronHsiliHeM peiHKe [1O oyeHb 3HaYM-
TeJbHO, U MHOTHE KOMMEPYECKHUE W rOCYIapCTBEHHbBIE IPEANIPUSATHUS UCIIOJb-
3y1oT cBobonHoe ITO mpsiMo mnu omnocpeaoBaHHO. COBCTBEHHO, OMOCpPEnO-
BaHHO BCe MoJIb30BaTeN M Internet 3aneiiCTBYIOT, HalIpUMep, CBOOOIHYIO TPO-
rpammy Bind, npenoctasnsioinyio cayx06y DNS. MHorue opraHu3auuu, oco-
OeHHO MpenoCTaBNIAIOIME YCAYyrd 4depe3 Internet, MCHONB3YIOT CBOOOIHBIM
web-cepBep Apache, oT paboTbl KOTOPOro HEMOCPEACTBEHHO 3aBUCHUT UX NMpPH-
ObLIb, HE TOBOPS YK€ 0 cepBepax Ha ruiatgopme Linux. Beiroga ucnonbs3osa-
Hust cBobomHoro [10 oueBUaHA: 32 HETO He TIPUXOOUTCS TJIATUTD, a €CJIU TIpH-
XOOUTCA — OHO CTOMT Tropa3no NelueBjie NMaTeHTOBAHHBIX aHAJIOroB. [JlaBHBIH
HEIOCTAaTOK C TOYKH 3peHHMs] KOMMEPYECKOTO T0JIb30BaTeNsA: pa3pabOTYMKHU
CBOOOIHBIX [IPOTPAMM He HECYT HUKAKUX 00S13aTEJILCTB 10 KAYeCTBY NMPOrpaM-
Mbl, KpOMe MOpaJibHbIX. [103TOMy ceronHs 0oblille KOpropatu, HaripuMep,
Intel unu IBM, HaxonsT HeoOXOMUMBIM MTOAKEPXKHBATh MPOEKTHI MO pa3padboT-
Ke cBoboaHoro [1O, omnjaynBasi COTPYAHUMKOB, KOTOPbie paboTaloT B paMKax
3TUX MPOEKTOB.
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Ucropus Linux

GNU 6e3 Linux

K 1990-My roay B pamkax npoekta GNU Obli pa3apaboTaHbl M TOCTOSIH-
HO Pa3BUBAJIUCh CBODOIHBIE NMPOrpaMMbl, COCTABJISIIOIINE OCHOBHOM MHCTpY-
MEHTapuil [isl pa3pabOTKH IporpaMM Ha si3bike CH: TEKCTOBLIH pemakTop
Emacs, komnunstop sisbika CH gcc, OTJIafyMK rnporpaMMm gdb, KOMaHIHas
obosouka bash, 6MbGIMOTEKA BaXHEHIUMX QYHKLHMA mia nporpaMM Ha Cu
libc. Bece 3TM nporpaMMbl ObUTM HANKCAHBI 1T ONePauMOHHbIX CHCTEM, TTO-
xoxux Ha UNIX. 310 o3HayaeT, YTO B HUX UCNOJIL30BAJICS CTAHAAPTHBIW W1
UNIX MexaHH3M 3arpoca pecypcoB KOMITbIOTEPa, HEOOXOIUMbIX TTpOrpaMMe
— CHCTEMHBI€ BbI30BBI, KOTOPbIE HCIIOJHSIOTCS AAPOM OINEpaLMOHHON cCHCTe-
Mbl. [TpH NOMOIIM CHUCTEMHbLIX BHI30BOB ITPOrPaMMBbI MOJIYYaI0T JOCTYII K Ofe-
paTUBHOM NMaMsTH, GaiyioBOIl cCHCTEMe, YCTPOMCTBAM BBOAA U BbiBoAa. biaro-
Japsl TOMY, YTO CUCTEMHbIE BbI30BbI BbIIJISIAEH 00JIee WK MEHEe CTAHIapTHO
Bo Bcex peasmsaimsax UNIX, nporpammel GNU Mormu pabortath (¢ MHHH-
MaJIbHbIMM U3MEHEHUSAMH WK BooOlLle 6e3 U3MeHeHHUI) B mobdoi UNIX-mo-
IOOHOM OrnepaurOHHOM CUCTEME.

C noMoubio uMeBUINXcst HHCTPpYMeHTOB GN U MoXHO ObU10 OB MHUCATh
nporpaMMbl Ha CH, MOJIb3YACh M0AbK0 CBOOOTHBIMU ITPOTPaMMHBIMH TTPONYK-
TaMH, ooHakKo cBoboaHoro UNIX-coBMecTHMOro siapa, Ha OCHOBE KOTOpPOIo
MOTIJIH Obl pabOTaTh BCE 3TH HHCTPYMEHTbI, HE CYLIECTBOBaO. B Takoil cuTya-
uuM pa3paboTuyuki GNU BbIHYXI€HBI ObIJIH UCIOJb30BaTh OAHY U3 KOMMeEp-
yeckux peasn3ainii UNIX, T. €. BoIHYyXXA€HBI ObIIIM CJIeNOBaTh NPHHATHIM B
3THUX OMEPALIMOHHBLIX CHCTEMAX APXUTEKTYPHBIM PEIIEHHUSIM U TEXHOJOTHUSIM U
OCHOBBIBaTb Ha HUX COOCTBEHHbIE pa3paboTku. Unean CroiMaHa o HaydHOH
paspabotke 1O, cBOOOIHOM OT pellleHUH, IBUXUMBIX KOMMEPUYECKUMH LIS~
MM, OblJ1 HEIOCTYIIEH, [10Ka B OCHOBE CBOOOIHOM pa3paboTKH JeXal0 KOMMEp-
yeckoe UNIX-coBMecTMMOE AIpo, MCXOOHbIE TEKCThl KOTOPOrO OCTaBAIUCh
TaliHOM 1151 pa3paboOTYUKOB.

Linux - appo

B 1991 roay JIunyc TopBanbiac, GUHCKUA CTYOEHT, YPE3BbIYAIHO YBIEK-
csl uaeel Hanucath coBMecTUMoe ¢ UNIX siapo onepaudOHHOR CHCTEMBI IS
CBOEro NepCcoOHAIbHOIO KOMIBIOTEPA C IIPOLIECCOPOM CTaBIIEH OueHb pacnpo-
cTpaHeHHoIt apxuTekTypbl Intel 80386. TpoToTHoM mis Gyayiero sapa cra-
Jia onepaliMoHHas cucteMa MINIX: coBmectumasi ¢ UNIX onepaunoHHas cu-
cTeMa WIS NMEePCOHAIbHBIX KOMIBIOTEPOB, KOTOpas 3arpyXajiach ¢ JUCKET U
yMeulaiachb B O4€Hb OTPaHMYEHHOM B Te BpeMeHa IaMSATH TepPCOHAIbHOIO
komnbiotepa. MINIX 6b01 coznaH 3unu TaHHeHOayMOM B KauecTBe y4eOHOM
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OMNepallMOHHOW CUCTEMbI, JeMOHCMPUpyoweli apXUTEKTYPY U BO3MOXHOCTH
UNIX, HO HEMPUTOAHO¥ AJisl MOJHOLIEHHOHR paboThl C TOUKU 3peHUs MPOrpam-
Mucta. Kpome toro, MINIX MoXHO OBLJIO UCTI0Ib30BaTh TONBKO B HEKOMMEP-
yeckux Lensx. UMeHHO nonHoueHHoe siapo s ceoero I1K u xoten caenats
Jinnyc TopBanbac. HasBaHue 47isi CBOETO siipa OH COOPYIWJ U3 COOCTBEHHOTO
WMEHH, 3aMEHHUB MOCJeIHIOI OYKBY U CHE/NaB €ro MoxXoXWM Ha aHarpaMmy
cnosa UNIX.

CoBmectuMocTb ¢ UNIX B 3TOT MOMEHT O3Hauaja, YTo onepalluoHHas
CHCTEMa IOJKHA MONKEPXKHUBATh CTaHAApPT POSIX. POSIX — 3TO QyHKIHO~-
HaJbHad mMoaenb coBMecTHMoM ¢ UNIX onepallMOHHOM CUCTEMBI, B KOTOPOit
OMNHCaHO, KakK JIOJKHA BECTH cebs cucTeMa B TOW MJIM MHOW CUTYaLlMH, HO He
TIPUBOINTCS HUKAKHUX YKa3aHUM, KaK 3TO CleayeT peaiu30BaTh IIPOrpaMMHBI-
MU cpencTBaMu. POSIX onuceiBai Te cBoicTBa UNIX-coBMECTUMBIX cHCTEM,
KOTOpBI€ OBLTH OOILIMMH IS pa3Hbix peanuzaunii UNIX Ha MOMEHT co3qaHust
aToro craHnapta. B yactHocTH, B POSIX ONUCaHbl CUCTEMHBIE BHI30BHI, KOTO~
phble IOJDKHA oOpabaThiBaTh OMepallMOHHAsi CUCTEMa, COBMECTHMAsl C 3THUM
CTaHAAPTOM.

BaxkHeH1IyIo poJib B pa3BUTHM Linux chirpany modajibHble KOMITBIOTEP-
Hble ceTH Usenet u Internet. Ha caMbix paHHUX cTanusix aBrop Linux obcyx-
IajJ CBOIO paboTy U BO3HUKAIOUIME TPYAHOCTH C IPYTUMH pa3paboTuMKaMU B
TeJleKoHbepeHLIMU comp.os.minix B ceTH Usenet, NocBsLIeHHON oNnepaluoH-
Hoit cucteMe MINIX. KintoueBbiM pelieHHeM JIMHYyca cTana nyonukKamus Uc-
XOIOHBIX TEKCTOB €UIE «ChIpOW» MEPBOH BEPCUU siipa MoJ CBOGOTHON TULIEH3U -
eif GPL. bnaronaps 3ToMy U nosy4aBllieif Bce 0oJibliiee pacrpocTpaHeHHe ce-
TU Internet oueHb MHOTHE MONYYHMJIN BO3MOXHOCTE CAMOCTOSITEIbHO KOMITH-
JINPOBaTh U TeCTUPOBATh 3TO SAPO, YYAaCTBOBATh B OOCYXIEHUM W UCMpaBle-
HHUU OIUHOOK, W MPUCHUIATh UCIIPABICHUSI U HOTIOJIHEHUSI K UCXOOHBIM TEKC-
TaM JluHyca. Teneps Haa siApoM paboTan yxe He OIWH YeNoBeK, U pa3paboTka
nouwia 6sicTpee U acddheKTUBHEe.

B 1992 rony Bepcus sinpa Linux mocturna 0.95, a B 1994 roay BeIl1a Bep-
cust 1.0. D10 03Havano, 4TO pa3paboOTUMKH, HAKOHELl, COWIH SIIPO B LIEJIOM 3a-
KOHUYEHHBIM U BCe OLUUOKHU (TeOpeTHYECKN) — UCTIPaBlIeHHBIMU. B HacToslIee
BpeMs pa3paboTKa simpa Linux — mejio yXe ropa3no 0oJbilero cooouiecTna,
yeM BO BpeMeHa 10 Bepcuu 1.0. M3MeHunace U ponb camoro Jlunyca Top-
BaJbIca, KOTOPBLH TeNepb HE MIABHBIA Pa3paboTYUK, HO IJIABHBIA aBTOPUTET:
OH TPaAMLIMOHHO OLIEHUBAET MCXOOHBIE TEKCThI, KOTOPBLIE IOJXHBI OHIThb
BKJIYOUYEHBI B SLIPO U JaeT «100pO» Ha UX BKJIOYEeHUE. TeM He MeHee, ob1uas
Monejb cBoOOMHON pa3paGoTKM cOOOLIECTBOM coxpaHsieTcsi. B Hacrosiiee
BpeMS Mapasuie/ibHO Beeraa pa3padbaTsiBacTes 1Ba BapyuaHTa siapa. CtadbuibHas
BEPCHs, KOTOPasi CUUTAETCS IOCTATOUHO HAZEXXHOM U MPUTOTHOM LTS TOJIB30~
BaTenei, Nonyyaer HOMep, 3aKaHUMBAOILIMIICSA Ha YETHOE YHCJIO, HATIpUMED,
“2.4". HoMep cOOTBeTCTBYIOLIEH 3KCNEPUMEHTAIbHON BEpCHU siApa OKaH-
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YUBAETCHd Ha HEYETHOE YUCTIO — “2 . 5", SKCHCDHMCHTEUILHHH BEPCHA aapeco-
BdaHa B NNEPBYIO O4YEPEIDb pa3p360T‘lHKaM Aaiapa, TCCTUPYIOIIIMM HOBBIE BO3MOX-
HOCTH.

GNU u Linux

OaHaKo KaK HeJb3s CIeJaTh ONepalMOHHYIO cUCTeMY Ge3 sinpa, TaK U sia-
po Oyaer 6ecrosnie3Ho 6e3 YTUINT, KOTOpble UCMOb30BaiN Obl €r0 BO3MOXHO-
ctu. bnaronaps npoekty GNU Jlunyc TopBanbic ¢ caMoro Hayajia UMeJ BO3-
MOXHOCTb 33I€CTBOBaTh B Linux cBOOOAHbBIE YTUIMUTH: bash, KOMIWIATOP
gcc, tar, gzip ¥ MHOTHE APYrHe YK€ U3BECTHLIE U LIMPOKO UCIONb3yeMble
MPUJIOXKEHMSI, KOTOphie MO padoTats ¢ ero UNIX-cCOBMECTUMEIM SIAPOM.
Tak Linux cpa3y nonan B XOpolliee OKPY>XEHHE U B COYETAHUH C YTHIUTAMHU
GNU npencrapisit coboi 04eHb MHTEPECHYIO Cpeny IUisl pa3paboTYUKOB MPoO-
rpaMMHOro ofecreyeHuns axe Ha caMOi paHHe# CTaAuu CBOETro pa3BUTHS.

TIpyHUMNIHANBHBIM 11arOM Briepen ObL10 UMEHHO TO, YTO U3 Aapa Linux u
yTuauT 1 ipunoxeHnit GNU gnepssie 0ka3anioch BO3MOXHBIM CAEJaTh MOJHO-
CTbI0 CBOGOIHYIO ONEpayLoHHYI0 cucmemy, T. €. paboTaTh C KOMITLIOTEPOM H, 60~
Jiee Toro, pa3pabaTeiBaTh HOBOE POTPaMMHOE ofecrieyeHHe, NOAb3YACh TOJb-
KO CBODOIHBIM IPOTPaMMHBIM ofecrieyeHneM. Maea noaHOCTbI0 HEKoMMep-
Yeckoii pa3pa6oTku CTo/UIMaHa Terepb MOT ObITh peain30BaH B XH3HH.

OnHako MosiB/IeHUE TEOPETUUYECKOI BO3MOXHOCTH BOIUIOLIEHHS Haeasa
HE 03Hayajlo ero HeMeUICHHOM NMpakTUuecKoi peasn3aunu. CoBMECTHMOCTD
Linux u yruaut GNU 6bU1a 00yc/ioB/I€Ha TEM, YTO U TO, M IPYroe MUCaNioch ¢
OpUEeHTallMel Ha OHM U T€ XK€ CTAHNAPTHI M MpakTUKy. ONHAKO B paMKax 3Toi
npakTHKU (MHOXecTBO pa3anyHbix UNIX-cucteM) ocraBasics 60/b110# Npo-
CTOp 1Sl HECOBMECTUMOCTH M PazIMyHbIX pelieHHit. [103ToMy Ha HauanbHOM
3Tane pa3paboTKu sapa Kaxnoe 3apaborasiiee noa Linux npunoxeHnne GNU
obL10 1s JIMHyca oyepeaHbIM AOCTHXKEHHEM: MEPBLIMHU CTalM bash M gcc.
Takum obpa3om, coyetanue GNU u Linux ObU10 BO3MOXHOCTBIO CO31aTh CBO-
00IHYIO ONiepallHOHHYIO CHCTEMY, HO €aMo o cede ellle He COCTABISAIO TaKoH
CHCTEMBI, TOTOMY 4YTo Linux ¥ paznnuHsie yrunntel GNU octaBanuch pa3po3s-
HEHHBIMU MPOrpaMMHBIMU NIPOAYKTaMH, KOTOpbIE MUCANU pa3Hbie JIOAH, He
BCEraa MpUHMMasi B pacyeT To, UTO AejaloT Apyrue. OCHOBHOE e KauyeCTBO CH-
CTEMbl — COIIaCOBAHHOCTL €€ KOMITIOHEHTOB.

Bo3HukHOBeHue AncTpuoyTUBOB

ITocne onpeneneHHoOro nepuona pa3paboTku noxa Linux yxe ctabunsHO
pabotan psaa BaxHedninx yruaut GNU. CkoMnwinpoBaHHoe siapo Linux ¢
HeOOJBIINM KOMITJIEKTOM CKOMIMTUIHPOBaHHBIX yXe B Linux yrwint GNU co-
CTaBJIsJ10 HA0Op MHCTPYMEHTOB ISl pa3paboTynka NporpaMMHOro obecrneye-
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HHS1, XKENAOLIETO UCIOJIb30BaTh CBOOOAHYIO OMEPALIMOHHYIO CUCTEMY Ha CBO-
€M TEePCOHAIbHOM KOMIbIOTepe. B TakoM Buiie Linux yxxe He TOJBKO TOaUICs
U1 pa3paboOTKHU, HO M TNPEACTaBIIsAN COO0i ONepallMOHHYIO CUCTEMY, B KOTO-
POH MOXHO OBLIO BBHIIIOJIHATH KaKHe-TO TIpUKJIadHbie 3agauyd. KoHeyHo, rep-
BOE, UEM MOXHO ObLIO 3aHUMaTheo B Linux — mucath nporpaMMbt Ha CH.

INepBOHauyanbHO, YTOOB MTOJYYUTb KOMITBIOTEP C paboTarolliel CUCTEMOMR
Linux, pa3paboTYMKH MOAb30BATUCH CTIEHHAIbHBIMH KOMIUIEKTaMH AUCKET CO
CKOMITMJIMPOBAHHLIM SIAPOM Linux ¥ yTUJIMTaMH: € 9TUX JTMCKET MOXHO ObLJIO
3arpy3uth Linux U paGotaTh. OAHAKO 3TO HE CIMINKOM yAOOHO, KOraa Hy>KHO
paboTtarh B Linux MocTosiHHO, 1a ¥ 00BbeM AMCKET HAKIAAbIBAJI CYLLIECTBEHHbIE
orpaHMYEHHsl Ha dajibHeMiliee pacliMpeHHE CUCTEMBI M BKJIIOUEHHE HOBBIX
YTHJIUT.

Korna 3agaya moiyyuTh KOMIIBIOTEP ¢ MOCTOSIHHO paboTarollieit Ha HeM
cucTeMoi Linux crana BocTpeGoOBaHHOM M JOBOJIbHO PACIIPOCTpaHEHHOM, pa3-
pabOTYUKH B XETbCHMHKCKOM M TEXaCCKOM YHMBEDPCHTETaX CTaJIM CO31aBaTh
CcOOCTBEHHbIE HA0OPBI TUCKET, C KOTOPBIX CKOMIUJIUPOBAHHOE SIAPO U OCHOB-
Hble YTHJIMTBI MOXHO OBUTO 3aITMCaTh Ha XKECTKHI AUCK, TTOCTIE YEro 3arpyxarb
OIepallMOHHYIO CUCTEMY TIPSIMO C Hero. 3T Habopbl AMCKET — MEPBbIE IPOTO-
TUIIBI COBPEMEHHBIX AMCTPUOYTHBOB Linux — KOMILIEKTBI NMPOrpaMMHOIO
obecrieyeHMsl, Ha OCHOBE KOTOPBIX MOXHO IOJYYMTh paboTalOLLyIO OTllepai-
OHHYIO CUCTEMY Ha CBOEM KoMIIbloTepe. HyXXHO OTMETUTD, UTO B AMCTPHOYTHB
Linux ¢ caMoro Hayana BXoau/aH NporpaMMHbie Npoanyktel GNU. Ha camom
Jiesie, BCAIKUM pa3, Koraa roBopUTCs «olepallMoHHas cucTeMa Linux», nmoapa-
3yMeBaeTcs «aaApo Linux ¥ yruautel GNU». @oHa cBoboaHoro 10 naxe pe-
KOMEHAYET Ha3bIBaTh 3TO onepaluroHHoi cuctemoit GNU/Linux.

OnHaKo CKOIMPOBAaTh BCE HYXHbIE NPOrpaMMbl Ha XXECTKHH IUCK ellie
HEeIOCTATOYHO, YTOOBI MOJYYMTDh MOAXOASLLYIO MU HYXKI T0J1b30BaTeIs OIe-
PAaLMOHHYIO cpeny (IYCThb Jaxe 3TO Oo4YeHb TNpodeccHoHaNbHbIM I0/1b30Ba-
Tesb). [103ToMy nepBble HAOOPHI AUCKET MOXKHO TOJBKO YCJIOBHO Ha3BaTh IHUC-
TpuOyTHBaMHU. UTOOHI MOJYYUTH paGOTAIOLLYIO ONIEPALIMOHHYIO CUCTEMY, Tpe-
OyI0TCS crieliMabHble CpeCTBA YCTAHOBKHM M HACTPOKH MPOrpaMMHOTO 00ec-
neyeHusi. UMeHHO HaMMyYMe TaKMX CPEACTB M OTVIMYAET COBPEMEHHbBIE IUCTPH-
oytuBbl Linux. dpyras BaxHeMIasa 3agaya IMCTpUOYTHBA — PETyasapHoe 00-
Hosnenue. [IporpaMMHoe obecrieyeHue, 0cobeHHO CBOOONHOE, — OHA U3 Ca-
MBbIX OBICTPO pa3BUBAIOILIMXCA 00JacTei, MO3TOMY MaJlo ONMH pa3 YCTAHOBHUTH
Linux, HyXHO eill¢ peryjJsipHO OOHOBJSATD €ro. ITepBbiM IUCTPUOYTUBOM B CO-
BpEMEHHOM TOHMMaHHUH, TOAYYMBIIMM LIMPOKOE pPACIPOCTPaHEHHE, CTal
Slackware, co3naHHbI# IlaTpukoM POJIbKEPAMHIOM (KCTaTH, 3TOT IMCTPUOY-
TUB COXpaHWICS M 10 HamMxX AHei). OH ObUT UTMPOKO MU3BECTEH IT0JIb30BarTe-
JsaM Linux yxe K 1994 rony.

HecMoTps Ha To, 4TO ¢ MOsIBNeHHUEM TEepPBBbIX IMCTPUOYTUBOB YCTAHOBKA
Linux yxe He TpebyeT caMOCTOATE/IbHOM KOMITMIISAILIMMY BCEX MMPOTrpaMM M3 MC-
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XOIHBIX TEKCTOB, MUCIOAb30BaHUE Linux oCTaBajoch yaea0M pa3paboTYMKOB:
MOJIb30BaTeb 3TOIl ONEPALMOHHOR CUCTEMBl B TOT MEePHOI €€ Pa3BUTUSI MOT
3aHUMATBCS MOYTH UCKITIOUMTEIbHO NporpaMMupoBaHueM. [1o kpaitHeit Mepe,
YyTOObI peliaTh B HEH APYTHUE MOBCEAHEBHBIE MPUKJIAAHbIE 3aAaul (HarpUuMep,
YTeHUE JIEKTPOHHOM MOYTHI, HATTMCAHUE CTaTeH U T. 11.), OH JOJKECH ObLI CHA-
yaja HEKOTOpPOE BpeMs IO3aHUMATbCSl NPOrpaMMHPOBAaHMEM M AaXe paspa-
OOTKOM caMoil cucTeMbl Linux, yToOBl co3maTh wisl ce0s1 COOTBETCTBYIOLLIHE
TIPMKJIATHbBIE MPOrpaMMBbl UM 3aCTaBUTh UX paboTaTh B Linux.

OaHako pa3paboTYMKHU — TOXE JIOAH, KOTOPBle MUIUYT KU 3JEKTPOHHBIE
MMMCBbMA, U CTATbU, M JaXe PUCYIOT KApTHHKHU. Bce nporpaMMHoe obecnevueHue
st Linux ObUIO OTKPBITHIM, TTO3TOMY BCKOpPE CTalo MOSIBIATLCS BCe DOJbILE
MIPUKJIAAHBIX TPOTpaMM sl Linux, KoTopble HCTMOJIB30BIUCH BCe GoJIee WM~
DOKHMM COOOLIECTBOM, OTYETO MPOTrPaMMbl CTAHOBUJIUCH HAJIEXKHEE M TTOJyYa-
JIU BCE HOBYIO (PYHKUHMOHANBHOCTb. B KOHLIE KOHLIOB BO3HMKAET MIES, YTO M3
Linux 1 GNU-npunoxeHuil s Linux ueneHanpaBieHHBIMU YCUITUSIMH HeE-
0OJIBLIION IpyNIibl pa3pabOTYMKOB MOXHO A€JaTh LeJIOCTHBIE ONepalHOHHBIE
CUCTEMBI, TOAXOASILIME U151 OYEHB LLIMPOKOT0 KPYra noJjib3oBareaeii, ¥ npoaa-
BaTb 3TH CUCTEMBI TIOJIb30BATENSIM 34 NIEHbIM KaK aHAJIOT M ajJbTepHATHBY CY-
LIECTBYIOLIUM KOMMEPYECKHUM ONEPALMOHHBIM CUCTEMaM.

Brirona onepaulOHHON CUCTEMBI, LIEIMKOM COCTOSALIENR M3 CBOOONHOIO
MPOrpaMMHOIO O0ECTIEUEHUs], OYEBUAHA — COOMpAIOILME 3Ty CHUCTEMY HE
JOJIXXHbl HUKOMY TUIATUTh 3a BXOISILLME B Hee mporpaMMbl. bosee Toro, aainb-
HeHlas pa3paboTka MU OOHOBJIEHHE UMEIOLIMXCSA TTPOrpaMM BeIETCs Coolle-
CTBOM DPa3paboOTUMKOB TaKX€ COBEPUIEHHO OECTIATHO HE HY>XHO TJIaTHTh CO-
TPYOHHMKAM, KOTOphle 3aHUMaIMCh Obl 3TMM. B UTOre 3aTpatel GUpPMBI, COOU-
palollieil 1MCTpuOYyTHB Linux A monab30BaTeNs, OrPaHUUUBAIOTCS OMJIATOM
NPOTPAMMHUCTOB, HHTETPUPYIOLLIHUX PAa3pO3HEHHBIE TIPUIOKEHUS B CUCTEMY U
MMULIYLIKX MTPOrpaMMBbl TS CTAHAapTU3ALMK IPOLeAyp YCTAHOBKH U HACTPOii~
KH CUCTEMBI, YTOOBI OOJIETYUTD 3T 3ada4U HEMOATOTOBJIEHHOMY MOJIb30BATE-
JI0, a TaKXKe 3aTpaTaMK Ha CaMO M3[laHMe MOJIyYeHHOro IMCTpUOyTHBa. His
KOHEYHOTO TMOKYNaTesl 3TO O3Ha4aeT NMPMHUMIHAIbHOE CHUXEHHME LUEHBI Ha
OTEPALIMOHHYIO CUCTEMY.

IlepBo#i ycneliHoi KoMnaHMe#d, paboTarolleil Mo Takod cxeMe, cTajla
RedHat, nosiBuBluasica B 1995 roay. RedHat aapecoBana cBou pa3pabot-
KU He TOJIBbKO TIpO(eCCUOHAIBHBIM NMPOrpaMMUCTaM, HO ¥ OOBIYHBIM MO0Jb30-
BaTeNIsIM U CUCTEMHBIM aAMUHUCTPATOpaM, sl KOTOPBIX KOMIIBIOTEP — B TIEP-
BYl0 o4epedn oucHOe pabouee MecTo UM pabounit ceppep. OpHEHTHPYACH Ha
YX€ CYLLECTBYIOLLIME Ha PBIHKE TIPEIJIOXKEHHUS U1 TAKOTO KJlacca MoJb30BaTe-
ne#, cneunanuctel RedHat Beeraa yaensinu Gosbiitoe BHUMaHUe pa3paboTke
TIPUIOXEHUH ¢ rpacuyecKUM UHTep¢eicoM ISl BBIMOJHEHUS TUITMYHBIX 3a-
Ja4 M0 HacTpoiike U aAMUHUCTPUPOBaHUIO cucTeMbl. busHec RedHat pa3su-
BaJICS JOBOJIBHO YCTElHO, B 1999 roay 31a KOMNaHMs akLMOHMpPOBaiach —
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cpa3y NocJie BbIMYCKa aKIIMH POC/IH B LIeHe OYeHb SHEPTHYHO, OAHAKO MTOTOM
aXHOTaX CXIbIHYJ. B HacTosiiee BpeMs noisi RedHat Ha puiHKe cepBepoB M
pabdouyux craHuMit Linux oyenb Benuka. biaromaps RedHat B coobiuectse
MoJb30BaTeeil Linux IIMpOKOe pacrpocTpaHeHWe Nmoayyua popMaT nakeToB
RPM.

IMpaxkTuyecku onHoBpemeHHO ¢ RedHat mosiBuics mpoekt Debian. Ero
3amaya ObUIa IPUMEPHO TOM Xe — CO3[aTh LUeJOCTHbLIM AUCTpUOYTHUB Linux U
cBOOOAHOrO nporpaMMHoro otecrneyeHuss GNU*, oqHakKO 3TOT MPOEKT ObLI
3ayMaH KakK NMPUHLHMIIHAIBHO HEKOMMEPYECKHI, MPOBOAMMBIH B XHU3Hb CO-
00111ecTBOM pa3paboTYMKOB, HOPMbI B3aUMOJEICTBHS B KOTOPOM IMOJHOCTbIO
COOTBETCTBOBaIH ObI HaeanaM cBobomHoro I10. CoobiiecTBo pa3paboTYMKOB
Debian — MexayHaponHoe, YYaCTHHKH KOTOPOTO B3aMMOIEICTBYIOT uepes3
Internet, a HOpMbI B3aUMOIENCTBHUSI MeXIy HUMH OMNpeIeNsiioTcs Crieuraib-
HBIMHM TOKYMEHTaMH - NOJHCH (policy).

Coobu1ecTBO pa3paboOTYMKOB He U3BJIeKaeT HUKaKOii TpHUObLIH OT rpofa-
xKM Debian — ero BepcuM pacrpocTpaHsSIOTCS CBOOOMHO, IOCTYIHHI B Internet,
MOTI'YT PaclpoCTPaHATLCA M Ha TBepabix Hocutensix (CD, DVD), Ho U B 3TOM
cJiyyae MX LieHa peaKo CHJILHO MpeBLILIaeT CTOMMOCTb HOCHTENS U HalleHKY,
OKYTIAIOIIYIO 3aTpaThl Ha U3naHue. [lepBoHavyanbHO pa3paboTtka Debian crioH-
cupoBasiack ®OHAOM CBOOOJHOTO NPOrpaMMHOro obecrieueHus. AnpecaTaMu
nuctpuOyTBoB Debian Bcerna B mepBylo ouepenb ObLTH MpodeccuoHalbHbIE
MOJIL30BaTE/IM, TaK WIM MHAaye CBsI3aHHBIE C aKaJeMHMYeCcKON pa3paboTKOMH
MpOrpaMMHOT0 00ecrieYeHHusl, KOTOpble TOTOBbI YUTATh TOKYMEHTAUMIO H COO-
CTBEHHOPYYHO OpPraHU30BaTh HYXHblIil npodmib cucteMbl. OpreHTalUMs Ha Ta-
KYIO ayIUTOPHIO TIpeioTIpeie/Iniia HEKOTOpble TeHAeHIMH pa3BuTHs Debian: B
HeM HHUKOTAA He ObUIO OOHIIHS «[IPOCTbIX» rpapMuyecKUX CPEACTB HACTPOMKHU
Cpelbl, BCEBO3MOXHbBIX MAaCTEPOB, OTHAKO BCETAA YAEJSJIOCh MHOTO BHUMAHMUSI
CpENCTBaM MOC/EA0BATEILHON U eIMHOOOpa3HOM HHTErpallui TPOrPaMMHOrO
ofecrieyeHHs B eIMHYIO cucTeMy. MMeHHo B Debian nmosiBUJICS MeHeIXep Ma-
ketoB (APT). B HacTosiniee BpeMst Debian — cambiif momysipHbi# AUCTPHOY-
THUB Linux cpenu npogeccroHaNoB B 061aCcTH MHMOPMALIMOHHBIX TEXHOIOTHIA.

Bcesikuit pa3, koraa cBo0OAHOE porpaMMHOE 00ecTieyeHHE OKa3biBaeTcsl
BOCTpeOOBaHHBLIM, HEME/UIEHHO BO3HUKAET MHOXECTBO a/bTEPHATUBHBIX pe-
LIEHHIT — TaK NPOM30LLIO U ¢ AucTpubyTBaMu Linux. ITocse 1995 roma Bo3-
HHUKJIO (M TNPOJOJIKAET BO3HMKATb) OTPOMHOE KOJMYECTBO KOMMeEpPYECKHX
KOMMaHUH ¥ CBOOOAHDBIX COODILECTB, KOTOPbIE CTaBAT CBOei 3amadyei MOAro-
TOBKY M BBIITYCK IMCTPUOYTHBOB Linux. ¥ KaXnoro u3 HUX — CBOM 0COOEHHO-
CTH, CBO# LieJieBasl ayAMTOpHs, CBOM ITpHOpHUTeThl. K HacTosiieMy BpeMeHH Ha
pbIHKE JUCTPUOYTHBOB BbIIEJIMJIOCh HECKOJILKO JIMIEPOB, KOTOPLIE Mpeiara-
10T OoJiee UM MeHee YHUBEpPCaTbHbIE pellieHUs] U Hanbosiee LIMPOKO U3BECT-
Hbl. J[loMuMo yxe Ha3BaHHbIX RedHat u Debian crneayer Ha3BaTh B psiLy AHC-

* OduunanbHoe HasBaHHe AHCTpubyTHBa — Debian GNU/Linux.
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TPUOYTUBOB, OPHEHTHPOBAHHBIX Ha PSNOBOTO MOJb30BaTe/sl, HeMelikuit SuUSE
U dpaHuy3ckuit Mandrake, cpeau agpecoBaHHBIX CrielManaucTaM — Gentoo.
Ho noMMMO «KpyIHBIX» HTPOKOB Ha pbIHKE AUCTPUOYTUBOB €CTb ropano 60b-
1Iee KOJMYECTBO MEHEE paclpoOCTpaHEHHBIX AUCTpUOYTHBOB. Tenepnp nepen
MOJB30BaTeNeM, XKeNalolMM YCTaHOBUTL Linux, BcTaeT Bonpoc BbiOOpa AuC-
TpubyTHBa. KpuTepuu BolOOpa — 3aauyd, KOTOpbIe NIPEANOaraeTcs pellaTh ¢
nMoMolnpio Linux, ypoBeHb MOATOTOBKM TMOJB30BATENsI, TEXHOJOTHH H Mpel-
CTOAIIIIME KOHTAKThl C TEM COOOIIECTBOM, KOTOpOE 3aHMMaeTcs pa3paboTKoi
JUCTpUOYTHBA.

MUcTopmsa Linux B Poccun

IMonyuyuioch Tak, YTO B MEXAYHapoAHOM coobiiecTBe pa3pabOTUMKOB,
HaYMHABLIMX M MPOAOXKABILIMX pa3BUTHe Linux, Bce B TOH MJIM HHOM CTeNeHH
MOTJIH OOBACHHUTBLCA MO-aHIJIHHCKH. DTO U HEYAMBHTENbLHO, MTOCKOJBKY HCTO-
PHYECKH aHIIMIHCKUI 0KAa3aJics SI3bIKOM KOMITBIOTEPHOM HayKH H ONEepaLlHOH-
Hoit cucteMbl UNIX, rnobansHoit ceTu Internet, mporpaMmMupoBaHus. B Mex-
JYHApOIHOM COOOILIeCTBe pa3paboTUMKOB MPOrpaMMHOro oGecrieyeHHst aHr-
JIMIACKHUI s13bIK UTPaeT poJib, MOAOOHYIO POJIM JIaThIHK B HAYYHOM COO00IIeCTBE
cpenHeBekoBoit EBponbl. Ho ecau Linux mpeanonaraeTcs MCIosb30BaTh He
TOJBKO UIA MPOTrpaMMHUPOBaHMS M OOLIEHHUS ¢ MPOTPAMMHUCTAMK, HO M JUTS IO~
BCeIHEBHbIX 3a1a4, HEOOX0MMMa JIOKAJIM3aLUs — T. €. BO3MOXHOCTb O0IIAThCSA
C KOMIBIOTEPOM U NIPH MOMOILLU KOMIIbIOTEpA Ha APYTHX sA3bIKaX.

Jlokanu3auuss — KOMIUIEKCHBIH Tpoliecc, 3aTparMBaloliMi caMble pas-
Hbl€ CTOPOHBI CUcTeMbI. 151 MOJHOLEHHOM NOoAAe PXKH TOTO X HHOTO S13bI-
Ka B CUCTEME HeoOX0oOMMO 00ecCreydTh BO3MOXHOCTb BBOJA HAa 3TOM SI3bIKE
(TmoiepXKa packKiagoK KiaaBHaTypbl M KOAWPOBOK), BbiBOJAa (3KpaHHBIX
LIpUGTOB), MEYaTH, a 3aTEM YKe HeOOX0AUMMO NePeBOAUTb UHTepdeiic pa3nny-
HBIX NMPUIOXKEHUI Ha JaHHbIA s3bIK, pa3pabaThiBaTh CPeACTBA MOATOTOBKH
2JIEKTPOHHBIX U GyMaXXKHbIX NMyOAMKalMiA Ha 3ToM fA3biKe U T. n. [lanee 3Toit
JIEKLIMM MBI KPaTKO pacCMOTPHM TOJIbKO HCTOPHIO JoKaM3auuH Linux B Poc-
CHH IUI PYCCKOTO SI3bIKA, T. €. pycudHKauuu Linux.

IMepBoit koMnaHHeH, NOCTaBUBLUEH CBOEH LIEJbIO BbIMYCK NUCTPUOYTH-
BoB Linux misi pyccKOroBopsilliMx MnoJib3oBarteeii, Obina YpoaHCodT, OTKpHI-
tas B [letepbypre B 1992 rony. Bech ee 6u3Hec cocTosL1 B BBINYCKE U MIPOAaXe
CD-auckoB ¢ AMCTpUOYTUBAMH CBOOOAHOTO MpoTrpaMMHOro obecrieyeHus. B
MepBYIO oyepedb 3TO OblIM AMCTpUOYTHBEI RedHat, a Takxke Debian, B koTo-
pble BKIIOYaIUCh pa3paboTaHHble cujaMu Yp6aHCodT nakeTsbl Wisi pycHPHU-
KaLlUK.

Heckonbko no3zxe B MockBe IPLabs Linux Team Bwinyckaer Linux
Mandrake Russian Edition — MoaudHLUHpoBaHHbBI (4TOOLI COOTBETCTBOBATD
HYXIaM pYCCKOTO MoJib30BaTesiA) BapHaHT AMcTpUOyTMBa Mandrake Linux.
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BrnociencTBUM 3Ta KOMaHZAa HAYMHAET BbIMYCKATb JUCTPHOYTHBBI, KOTOpbIE
ornnyaoTtca oT Mandrake yxe He TOIbKO HATMYUEM TMAKETOB [UIST pycH(pPHKa-
UMH, HO U IPYTMMU NMPUHUMITHAIBHBIMH BO3MOXHOCTAMHU. B KOHLIE KOHLIOB
KOMaHaa pa3paboTyukoB cosgaeT ¢pupMy ALT Linux M HauMHaeT BbINMYCKaTb
IUcTpuOyTHBHI ox Mapkoit ALT Linux.

Takxe nosBaserca koMnaHusi ASPLinux, KoTopas OCylUeCTBASIET Bbi-
nyck RedHat ¢ MoaMpukauuMsMy s MOLIEPXKKU PYCCKOTO Si3blKa; Ha3BaHUe
MpOJyKTa COBMaiaeT C UMEHEM KOMITaHHH.

Bce nepeuuciaeHHble pOCCUHCKUE MPOU3IBOAUTENU AMCTPUOYTHBOB Linux
CYLUECTBYIOT M MO ceil JeHb U MPOL0/IKAIOT ¢ 60bllIed WM MEHbLIEH aKTHB-
HOCTBIO BbIITYCKaTh AUCTPUOYTHBBI.



O nutepartype

IaBHas 3a;maya 3TOro Kypca — MpakTHYeCKoe OCBOeHHe CUCTEMBI Linux.
MpbI cTapanuch HanmUcaTh €ro TaKUM 00pa3oM, YTOObI L1 0OyyeHHs ObUIO Jd0-
CTaTOYHO CaMOiM KHHUIM M CHCTeMB! Linux moa pykoil Wi SKCIEpHMEHTOB.
HMMeHHO Mo3TOMY B TEKCTE Kypca MOYTH He BCTPEYAETCH OTChUIOK K KHHTaM H
JPYTMM MeYaTHbIM U3JaHUAM — He OUeHb NPaBUJIbHO B TAKOM CJ1y4Yae OTNpaB-
JIATh YATATEA B HayyHYI0 OMOIMOTEKY, H COBCEM HeobsA3aTeIbHO — B KHHX-
HBIM Maras3uH.

B neiiCTBUTENBLHOCTH, MEPBas U [JaBHas JUTepaTypa Ui JasibHeiiluero
YTEHMA, IIe MOXHO HAaWTH CBEIEHUS O TOHKOCTAX M YaCTHOCTAX, — 3TO PYKO-
BOJICTBA M NpoYas JOKYMEHTALIMSI 110 BCEM YIIOMSAHYTBIM B TEKCTE JIEKLIMIA IpO-
rpaMMaM U yTHiauTaMm. JJoKkyMeHTauusi 06s3aTeibHO NMPUCYTCTBYET B JII06OIA
cucTeMe Linux BMecTe ¢ COOTBETCTBYIOIIUMH YTWIMTAMMU, TaK UTO €€ He Tpeby-
€TCA CNeLHaIbHO OThICKMBaTh. CChUIKM Ha OTAe/iIbHBIE pecypchl ceTH MHTep-
HET, C KOTOPBIMH MOJIE3HO 03HAKOMHTHCSA MOJb30BaTENI0 Linux U KOTOpLIE He
BXOJSAT B JOKYMEHTAUHUIO, IPUBOAATCH B TEKCTE JIEKLIMH.

3mech Xe HaM OCTAaeTCs NMPHUBECTH HEGOJBILIOM CIHCOK KHHUI, KOTOpbiE
MOC/IYXAaT XOPOLIMMH CNPaBOYHMKAMH B NTOBCEAHEBHOI paboTe MM MOMOIYT
elle ray6xe pa3obpaTthes B Linux. BOJBIIMHCTBO M3 STUX KHUT H3JaHbl HEAAB-
HO MO0 peryJiipHO NEPEU3NAIOTCSA, TAK YTO X JIETKO HAWTH B KHUXHBIX Mara-
3MHaxX WK npHodbpectH yepe3 UHTepHET.
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