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CucreMHoe
aJMUHHCTpuUpoBanne Linux



I'maBa 1

YcTaHoBKAa 1 HAYaJI0 PabOThI

1.1 YTo HY>KHO 3HaATh JI0 YCTAHOBKMU

IIpexae, yeM HAYMHATD YCTAHOBKY, MOCTAPANRTECH Y3HATH AIIAPATHYIO KOH(U-
Iypalyio KOMIBIOTEPA (PKEJTATEIHHO), 1e/Ih UCTOML30BAHUS U CETEBYIO KOHMU-
Ty paIuio.

Eciu  Ber  xormte momobparb —ammaparHoe —obecmedeHme, KOTOpPOe
HaBepHsaKa Oyger paborars mox Linux ¢ mosHOH —DYHKIIMOHATBHO-
CTHIO, MOYKEeTe B3TJISHYTh HA CIOUCOK ((DUPM TOAAEPKUBAINX Linux
no anpecy http://www.linux.org/hardware/index.html. Tma  ASPLinux
MOXKHO TIOJYyYUTH 0OJjiee TOAPOOHBIH W TOJHBIA CIOUCOK IO  AJpPecy
http://community.asplinux.ru/documents/hcl/.  dnst  apyrux —aucrpubyTu-
BOB TAaK>Ke€, KaK IPABUJIO, CIUCOK IOJJIEPKUBAEMOr0 00OPYIOBAHUS JTOCTYIIEH
Ha ux caiire. B macrosiiiee Bpems sapo Linux comepXuT OOJIbINEe IpaiiBepoB,
gem MS Windows XP, HO GOJBITHHCTBO MPOM3BOIUTEEH ANMapaTyphbl MOKa,
nuiryT apaiisepa Tosbko mog MS Windows.

ens ucmomb30BaHus HEOOXOAMMO OIPEIETATH XOTsI ObI IIOTOMY, UTO OT HEe
O4Y€Hb CHJIBHO 3aBUCAT TpeDOBaHus K cucreme. Eciu HyXKeH Mapiipyrusarop,
TO JocrarodHo okoiao 100M6 Ha mucke u 8MO maMsaTu (€C/IU HE UCIOIL30BATH
JUCTPUOYTUBBI ODIIEr0 Ha3HAYEHUS, TO €IIE MEHbIIIE), & €CJIU HyXKHa MYJbTH-
Meaua cranims (ayauo/Bueo/rpadudeckuil uaTepdeiic/ urpbl), To HEOGXOAUMO
okousio 2I'6 (csieyer 3aMeTUTh, YTO BCE HYZKHBIE IPOIPAMMbBI HOCTABJISIOTCH B
pucrpubyruse) u xors 661 128M6 namsaru. Takaxke ecrb nporpammbl, KOTOpPbIe
HEYKeJIATEIbHO CTABUTh HA CEPBEP M3 COOOparKeHmi 6e30MacHOCTH, HO KOTOPHIE
obsrerdator paboTy MOIB30BATENI.

1.2 VYcramoBka ASPLinux

Jocranbre nepBbiil JUCK yCTAHOBOYHOrO KoMmiuiekTa, Bcrabre B CD-ROM
" 3arpy3urech ¢ Hero. llosgBuTCs MeHIO BapwaHTOB ycTaHOBKU. OOBIYHO, IT0-
CTATOYHO TPOCTO HaykaTh Enter, 3a WCKIOYEHWEM CJIyIaeB 0CO00 DPEIKUX
BHJIEOKAPT, He momaep:kuBapmux craggapt VESA, mis Hux HAZ0 BbIOH-
paTh TEKCTOBBI pexXuM yCcTaHOBKH. lloapobHOE omucaHue MPOIEcca ycTa-
HOBKH MOXKHO mpodectb B “UHCTPpyKIusax mo ycraHoBke’ 1o JjubO aapecy

6



1.2. YCTAHOBKA ASPLINUX 7

http://www.asplinux.ru/ru/docs/install/, mu60 B KHUKKE UyLIEH B KOMILIEKTE
¢ UCTpUOyTHBOM.

Paccmorpum, [uro 3mech mpemgaraercs. CHauaja mporpamMma yCTaHOBKH
CIpamuBaeT si3bik. HecMoTpst Ha TO, ¥T0 B MHCTPYKIMAX HAMUCAHO, YTO ITOT
MIYHKT BJIASIET TOJIHKO HA, sI3bIK YCTAHOBKU, OH, TTOX0XKE, TAKKE BIIMSET HA yCTa-
HaBJMBaeMble MPUTHI U MpejaraeMblii g3blK nHTepdeiica (KOTophiil Kak pa3
MOKHO 1oMeHsATb). [Tosromy Jydine 3nech Beerga BbIOMpPaTh PyCCKUil A3bIK, ec-
mu Bel uM cobupaeTech XOTh T/e-HHOYIh B CHCTEME TONB30BaThCsl (XOTs ObI
JIOKYMEHTAIMIO YUTaTh). Jlajee 3anpammBaercs TUI yCTAHOBKU. I BO3ZMOK-
HOCTH CIEJIaTh HECKOJIBKO pa3JesIoB Ha ANCKe HEOOXOAMMO BHIOpaTh “Buibopot-
Hyto ycranoBky”. Ha Bompoc o tune Hocuresisi, pazymeercs, Haao orseTuthb “CD-
ROM”.

Meroa Ha3HAYEHNS TUCKOBOTO IIPOCTPAHCTBA MOXKHO BBIONPATD JII000i, XOTs
€CJIV CTAHJIAPTHASA PACKIAIKA PA3JIETIOB (BCE BMECTE) HE TOIXOIUT, TO JIydIle
BBIOpaTh “/LOMOTHUTEILHO”, 3aTeM CO3/IaTh HYKHBIE PA3/IEIbl BPYIHYIO.

Paznenenve mecta Ha KECTKOM AMCKE HEOOXOAMMO, €C/IM HYXKHA HAIE¥K-
HOCTBH CHUCTEMBI B TOM CMBICJI€, 9TO MA/IEHNE UM HEKOPPEKTHAas paboTa OHOTO
[IPUJIOKEHUS HE JIOJKHbI IPUBOJUTH K HAapyIneHuto paborocrmocodbnocTu Bceit
cucrembl. [lomHoe omucanwe crapgapra HA Hepapxui0 (aiijioB MOKHO HAWTH
B Filesystem Hierarchy Standard mo aapecy http://www.pathname.com /ths/.
Paccmorpum, kakue yaactku ¢aitjioBoit cucreMbl Linux KejgaTesibHO BEIHOCUTH
Ha OTJE/IbHbIE PA3/eJibl, & KAKUE HeT.

IIpu co3nannu paziesioB 06s3aTEIHHO HAJIO CO3/IATH PA3/IeJl C TOYKONH MOHTH-
poBanus (MecroM nouxrodenus) “/”. Dro Gyaer kopuesoit pasien. B UNIX ses
daiisoBast cucTeMa HaXOIUTCS O €UHBIM KOPHEM, 8 PA3/Ie/Ibl MOIKII0YaI0TC
B IPOU3BOJIbHBIN CYIIECTBYOIIUI KaTajior (IPH 9TOM U3HAYAIBHOE COAEPIKUMOE
KaTaJjiora CTaHOBUTCs HeJoCTyHbIM). Ele ectb 0cobblit pasies ¢ TuimoM Swap.
On HEOOXOMMM, €C/IM MAMATH Ha KOMIIBIOTEPE HEJOCTATOYHO JIJTsl 3aILyCKAEMbIX
npunoxenuit. B ormaune or MS Windows, na Linux neobsizaresibHO co31aBaTh
paszes Swap, eciv TaMsaTH JOCTATOYHO. KpoMe TOro MOKHO CO3JaTh OJWH WU
HECKOJIBKO Swap-¢haiijioB Ha JIF0O0M CYIIECTBYIOIMIEM PA3/IE/Ie TOCIe YCTAHOBKH.

Eciu na Bamewm xkecrkom aucke 6osibiiie 1024 mummaIpoB (3TO MOXKHO BbIsIC-
Huth B Hacrpoiikax BIOS), To xejaTesbHO TaKkKe BbIAEIUTH Pa3/esl pa3MepoM
10-100M6 B nauane aucka ¢ TOYKONl MoHTMpoBaHu# /boot. leno B Tom, uro
B Karasore /boot xpauuTcs siapo Linux, a HEKOTOpPbIE 3arpy3unKn (HATPHMED
crapoie Bepcuu lilo) He mMoryT HaiiTu gapo, eciau oHo 3a 1024 munuaapom. Tun
daiinopoii cucrembr paszgena /boot Jydie BCero CTaBUTh ext2 /71T COBMECTH-
MOCTH C 3arpy34MKaMu, KOTOPbIE YUTAIOT AP0 depe3 (DailIoByI0 CHCTEMY.

ITogpobuee naznadvenune karasoros UNIX Oyzer paccMoTpeHo B ciieyrorieit
riage. Celfuac 3aMedy TOJIBKO, 9TO OOBIYHO UMEET CMBICJI BBIIETUTD OTAE/IbHBIE
pas3Iesbl 171 KATajIoroB /var (B HEM XPaHSTCS M3MEHsieMble TP HOPMAJIBHOMN
pabore JanHbie) u /var/log (3KypHaJbl COOBITHIT), YTOOBI HATPHMED TIE€PEITOIIHE-
HU€ MEeCTa /ISl 2Ky PHAJIOB He DJI0KAPOBAJIO PADOTY MPOrpaMM M HEXBATKA MECTa,
JIJIsS IPOrPAMM He OCTAaHABJIMBAJIA BCIO CHCTEMY.

Tak>ke nporpaMMa ycTaHOBKY 3ampainuBaer tuil dpaitinoBoii cucrembr. Cran-
mapTHOi (daitnoBoit cucremoit mtst Linux siBisiercs ext3, HO B HEKOTOPBIX CJIy-
qasgX UMEET CMBICJI WCIOJIH30BATh aJbTepHATHBHBIE (hailjoBbie cucTeMbl. Jljs
pa31esioB, KOTOPbIE HEOOXOAMMBbI TIpU PA0OTE B aBapUiTHOM pexKuMe (HalpuMmep,
KODHEBOI1) ¥ Ha KOTOPbIE HE IIPEJIIOJIAraeTCs aKTUBHAS 3alUCh JIy4llle CTABUTh
Ha ext2 (0T ext3 oHa OTJIMYAETCs TOJIBKO OTCYTCTBUEM 2KyPHAIUPOBAHMS, U3-33
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9€ero 3TH Pa3esabl MOCIe ABAPUNHOTO OCTAHOBA IIPUXOIATCS IPOBEPATH, HO 3aTO
ee nojuepkuBaT Bee Bepcun Linux). Eciu B pasiesne muoro meskux daiiios,
TO ¢ HUME oueHb 3P dhexkTurHO paboraer ReiserFS, a ecim HaobOpOT KpymHbIE
daitnbr (MynbTuMeUa, HaIpUMeEp), TO XfS.

Temepp HaMO BBHIOPATH yCTaHABIWBAEMbIe KOMIIOHEHTHI. Ecim Ha3HadeHWe
KOMIIHIOTEPA COBIIAIAET C KAKAM JIH0OO M3 HAOOPOB MAKETOB, TO MOXKHO BBIOPATH
cpasy ero. Ecim ycranoBuTh rasiouky “Buibopoduno”’, TO MOXKHO OymeT BHIOMPAThH
MaKeThl BPy4Hy0. EC/IM XOTHTE MOCMOTPETH CIIHCOK BCEX MAKETOB, TO 00si3a-
TE/IbHO €€ CTaBbTe, WHAYE MOCJe YCTAHOBKM TAKOi BO3MOKHOCTH He Oymer. Ho
CJIeZIyeT YIUTHIBATD, 9TO MAKEThI, YCTAHOBJIEHHBIE TAKMM 00PA30M MEHBIIIE TTPO-
TECTHPOBAHBI M MOT'YT HE BCErJa KOPPEKTHO paboTarb uju BOODINE HE yCTaHO-
BUTHCSI.

[Toce BBIOGOpa MAKETOB MPOU30iIeT COOCTBEHHO KOMMPOBAHUE U OYIET MpeI-
JIokeH BBIOOP 3arpy3umka. [Ipm ucnonpzoBanuu ASPLinux smydrine Boibuparh
ASPLoader, rak kKak oH HamboJiee MPOTECTUPOBAH, & BbIOPATDH JIPYTO# 3arpys-
YUK MOXKHO B JII000H MOMEHT (Hampumep, eciiu noTpedyorces so3mozkuoctu Lilo,
orcyrcreyiomue B ASPLoader). Takke, eciiu HET IPYTUX MYJbTU3ArPY3IUKOB,
TO Jiyuiie craBuTh 3arpy3uuk Linux B MBR (unaue npunerca norom yepes fdisk
BbIOMPATH AKTUBHBIA pa3jien).

Jlayiee orBedaiiTe HA BOIMPOCHI YCTAHOBIINKA O CETEBBIX HACTPOWKAX, BUIEO-
Kapre u kjaasuarype. llpm BrIOOpE KOAUPOBKHU [IJIsi PYCCKOTO S3BIKA CJIEIYET
YUIUTBIBATH, 9TO AOKyMeHTbl Windows o0braHO B KOmupoBke cpl251, a BOT 10-
kymenTbl UNIX (B Tom gucie nokymenranus), o6brdaHo B koi8-r. DroT myHKT
TaKI>Ke CJleJlyeT BbIOMPATh CPa3y IPHU YCTAHOBKE, TAK KAK PE3yJIbTAT IIPOIKUCHI-
BAETCS B HECKOJIHLKUX MECTAaX, a aBTOMATHYECKOTO WHCTPYMEHTA, JJIsl €r0 M3Me-
HEHUs HET.

IIpu BBIOOpE Mapossa root’a HAMO 3HATH, UTO C TOYKH 3pEHHS OE30MACHOCTH
OH JI0JI2KEH ObITH HE MEHbIIIEe 8 CHMBOJIOB JJIMHOMN, COIEPKATH CUMBOJIbI PA3HOTO
peructpa u nudpbl. MOXXHO UCTOJB30BATH PYCCKUE OYKBBI, HO HEXKEJIATEIbHO,
TaK KaK HE BCET/Ia BO3MOXKHO MEPEKJIIOYATH PACKJIAIKY HA PYCCKYIO, TPUYEM B
HYy?KHO} KonupoBke (Hampumep 1o telnet /ssh).

1.3 Hagajo paboTsl

Tocse yeranosku ASPLinux npoucxoaur mepe3arpys3ka KOMIbIOTEDA 1 3arPy3Ka,
yKe C YKECTKOrO nucka. Bribop BapuaHTa 3arpy3Ku MPOUCXOIUT B MEHIO, TOXO-
K€M Ha TO, KOTOPOE WCIIOJIB30BAJIOCh TMPHU BBHIOOPE PEXWMMa yCTAHOBKU. Eciau
y Bac 6bumn Kaxue-mubo oneparmoHHbie cucreMbr 10 ycranoku ASPLinux, To
OHU aBTOMATUYIECKN OyayT m00aBIeHBI B 9TO MeH0. BapuanTos 3arpy3ku Linux
00OBIYHO TAK2Ke HECKOJIbKO: JIjIsl OJHOIIPOIECCOPHbBIX cucreM, i SMP cucrem u
aBapwuiinbiii pexxum. Takzke ecTh ocobas kombunamus kiaasumi (Ctrl-S), koropast
MO3BOJISIET MEpeIaTh AaApy Linux gomosauTeabHbe mapaMerpbl. C TOUKY 3peHus
0e30maCcHOCTH ITO OIPOMHAS IBIPA, €CJIN K KOMIBIOTEPY nMeeT (pu3nudecKuit 10-
CTYI KTO-TO KPOME 3 IMMHUCTPATOPA, TAK KaK 1mapamerpou init=/bin/sh moxHO
MOJIYYUTh JIOCTYII ¢ mpaBaMu root’a 6e3 maposisi. K coxanenuio B ASPLoader
HET BO3MOYKHOCTH MOCTABUTH TAPOJIh HA MOMBITKY MEHSATH Tapamerphbl (Takast
BO3MOXKHOCTD €CTh, Hanmpumep, B Lilo). MoKHO TOIBKO OTKJIIOYUTH TIOKA3 3TOrO
MEHIO COBCEM.

IToce BeIOOpa IMyHKTA MEHIO, COOTBETCTBYIOIIEro THIYy Balero KoMmbioTe-
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pa (06bIMHO KypCop y2Ke MO3UIMOHUPOBAH HA HEM M HAJI0 TOJIBKO HaxKkarh Enter
uian noxoxkaarh) upoucxoaur 3arpyska ASPLinux. B npouecce 3arpysku cha-
4aJia BBIBOJATCH JIMATHOCTUYECKUE COOOIIEHUs Aapa (IOBOJBHO GBICTPO, TaK
YTO PACCMOTDPETH UX OOBIYHO HE Y/IAETCs), 3aTEM MOKA3bIBAETC CTATYC 3aIlyC-
Ka OT/IeJIbHBIX KOMIIOHEHTOB U CepBUCOB. 110 OKOHYaHNHN 3arpy3Ku 3amyCKaeTCs
rpadudeckuil pekuM U 3anpamuBaercs login (uMs MOIb30BaTENs ) U TAPOJIb.
Kpaiine ne pekomenmyercsi Ha 310if craguu BBOAUTH login root, Tak Kak Toraa
C QIMUHUCTPATOPCKUMHU TPAaBaMU OYAYT 3allyCKaThCs BCE MPOTPAMMBI, KOTO-
pble UCTOIL3YI0OTCA. IIpu 3TOM CyImmecTByeT OmacHOCTh, YTO KaKaA-Iud0 M3 HUX
HEMPETHAMEPEHHO TOMOPTUT CHCTEMHBbIE JaHHbie. KpoMe TOro, B oTu<me OT
onepanuonubix cucreMm Microsoft, B UNIX Bo3moxkHa HOpMabHas paboTa ¢ mpa-
BaMH OOBIYHOIO TOJIB30BATENSA, TAK KAK €CTh BO3MOXKHOCTh PA3PEIaTh 3aIyCK
OTJEJIbHBIX IIPOIPAMM € aJIMUHUCTPATOPCKUMHU 1IpaBaMu (HALPUMED, LIPOrPaM-
Ma CMEHBI TApPOJIst, WJIW BUIEOMPOUTPHIBATEH, KOTOPOMY HYIKEH MPSIMO# TOCTYT
K BUJICONAMSTH) ¥, KDOME TOTO, BCEr/Ia MOKHO NMEPEHTH B PEXKUM aIMUHUCTPA-
TOpA B OT/EJIHHO B3sTOM OKHE TEPMHUHAJIA.

Bor mbr n B cucreme. I'padudaeckuit naTEepdEiic JOCTATOTHO CTAHTAPTHDIN:
WKOHKH Ha CTOJIE, BHU3Y HAHEJb ¢ KHOMKAMHU OBICTPOrO 3aIlyCKa, B HUXKHEM Jie-
BOM yIVIy KHOMKA C TJIABHBIM MEHIO 3amycka mporpamm. Bce HacTpamBaercs:
PACIOJIOKEeHNEe KHOTIOK, TTaHe e, pa3Mep WKOHOK W MaHeJIel, BUI HKOHOK, Pac-
nBerka. ECTh momiepkka MeXaHW3Ma TEM, 9epe3 KOTOPBI MOXKHO MEHSTH BCE
cpasy, HO Tak»Ke MOYKHO MEHSITh OTJeJIbHbIE 3JIeMeHThl nHTepdEiica Mo OTHOMY.
Hab6op mporpamm B pa3HbIX BEpCUAX HEMHOI'O MEHSETCs, HO OCHOBHOE, YTO HAJIO
3HaTb, 910 LYHKTbl "Bbinonuurs..."n uyukr Cucrema/Tepmunasn. Ix Buosne
XBaTaeT JJIsT HOpMaJIbHOM paboTsl. ITompobiee 06 3Toit rpaduyueckoil cpeme mom
nazpanreM GNOME MozkHO mpounTaTh HA Www.gnome.org. Taxk e cymnecTBy-
er eie oxHa rpaduyeckas cpeia, koropas nasbisaerca KDE (www.kde.org).
Or GNOME ona ornmyuaercsd B OCHOBHOM METOJAMHU HACTPONKH, KPOME TOrO
y 9THX JABYX Cpe€J pa3judHble rpadudeckue OHOJIHMOTEKH, [MOITOMY IIPUJIOKE-
HUsI, HAMMMCAHHBIE JJI OJHON W3 HUX B APYrOil MOTYT CMOTPETHCS UyKEPOJIHO,
HE COBMAIaTh MpH@TH W paciupeTka. Eime Xoreaoch ObI 00paTUTh BHUMAHNE
Ha TO, 9TO KpoMe ymoMsiHyThIX rpadudeckux cpex B UNIX /Linux cymectByior
OKOHHbIE MeHe/Kepbl. B orimuame or rpadudeckoil cpeibl OKOHHBIN MEeHEIKeD
3aHUMAETC MCKJIIOYUTETHbHO YIPABICHHEM OKHAMHU U HE BKJIOYAET B cebst Ha-
30BBIX MPUJIOYKEHWI, KaK MPABUJIO, B HEM HeT maxe daiiooro menemkepa. Ho
3aTO OKOHHBIE MEHEIXKEPBI TOPA3/10 ObICTpee pabOTAIOT, TPEOYIOT MEHBIIIE PECYP-
coB, 06s1a1a10T GoJiee rUOKUMU BO3MOXKHOCTSIMU HACTPOHKY (HAIPUMED, MOXKHO
BbIOpaTh rJe OyJer NOsBJIATHLCI HOBOE OKHO). B KauecTBe IpuMepoB MOXKHO I10-
cmorperb WindowMaker, AfterStep, icewm.

B menio 3amycka mporpaMM MOXKHO HaiiTu rpadudeckue KOH(PUIYPATOPDI
Pa3/IMYHBIX MOJCUCTEM: CeTh, TMPHUHTEP, BHAeOKapTa. C MPAKTUYECKON TOUKHU
3peHus TPUHTED JIydIlle HACTPANBATH B IPAMDUIECKOM PEKIME, CETh - BCE PABHO
rme. Bee ocrambHOe TIOKA rOpas3no yao0Hee HACTPOUTD Yepe3 KOH(PUTYPAITHOHHBIE
aitibl (X0Ts €cTb TeHAEHIUs K CMEIIEHUIO aKIEHTa B CTOPOHY I'padUUecKuX u
ABTOMATUYECKUX HACTPONIIUKOB).



I'maBa 2

OcuoBbl UNIX u Linux

2.1 OcHoBbl nHTEep@eiica KOMaHIHOI CTPOKU

- Y mens UNIX me rpy3urcs, omu0Ky BBIBOSUAT
- Kakymwo?
- login:

IToce 3arpy3ku Linux BO3MOXKHBI Tpu BapuaHTa. JIubO cpa3y 3arpy3uTcs
rpaduveckas cpeaa, 1ubo OyIeT 3ampoIeH0 UM MOIH30BATE T B TPAMDUIECKOM
pexkume, ubo OyueT 3ampolieHo uMs N0JIb30BaTe s B TEKCTOBOM pexxume (Ta
camas crpoka login: u3 snurpada).

Ecuiu Bl okazasnucs B rpaduueckoii cpeze, ro 3amycrure repmunad (B ruas-
HOM MeHI0 BbiGepuTe “Cucremunie’->“Tepmunar’).

Ternepr Bor Haxomurech B TEKCTOBOM DPEXKWME YIIPABIEHUS OMEPAIMOHHON
cucTeMoii. ror pexkuM enie HasbiBaerca shell (B nmepesome ¢ anrmiickoro “o6o-
s04ka”) u cymecryer Bo Bcex UNIX cucremax. Emg ero naspiBaror pexkumom
KoMan Ol crpoku (command line interface). Bee, uro MoxHO 371€Ch J€aaTh,
9TO BBOJIUTH KOMAH/IbI U YUTATH PE3YJIbTAT UX BbloJHeHus. Hanpumep, eciu
XOTHUTE y3HATH TEKYIIHE JATy W BPEMsI, TO BBEIUTE KOMAHLY

$ date
Mon Oct 4 19:47:03 MSD 2004

Eciu ke, Kk upumepy, Bbl xorure co3parb B TeKyumeMm karajore ¢aitn foo.txt,
BBEIUTE KOMAHLY

$ touch foo.txt

3amerbTe, 9YTO 3Ta KOMaHIa HUYEro He BbIBOAUT HA SKPAH LPU YCIENIHOM Bbl-
LIOJIHEHUM. DTO ABJIAETCs OOLIMM IPUHIUIIOM 1104TH Beex Koman UNIX: mosrua
JleJTaTh CBOE JIeJT0 M PyTraThCs JIUIb Ha OmmOKu. Eciin e Hag0 9T0-HUOYAb BbI-
BECTH HA KPAH MPU YCIENTHOM BBITIOJTHEHUH, TO [IJIsT ITOTO CYIIIECTBYET KOMAHIA,
echo. OHa MpOCTO BLIBOAUT HA IKPAH BCE CBOM IapaMeTpbl (KPOME HEKOTOPBIX
, HAUMHATIOMIUXCA HA “~”, 9T mapaMeTpbl CINTAIOTCS OMIUIMA U BIUAIOT HA, MTO-
Bezgenne koManpl echo). Hanpuwmep,

$ echo Hello world
Hello world

10
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Kcrarn, o6paruTe BHIMaHze Ha 3HAK Npuraamenud. Ecmm ato $ kak B npn-
Mepe, To Bbr paboraere OT MMEHH IPOCTOTO IMOJIB30BATENsI, & €CJIU 3HAK IIPH-
TJIaIeHns #, To BBl BOILIN B CHCTEMY MO, UMEHEM roOt W MMeeTe BCe MpaBa
(HampuMep, BCE YHUYTOXKUTH). 3AIIOMHUTE: HUKOI/IA He JejaiiTe 1m0/ root’oM To,
9TO MOXKETE CIeIaTh MO/ APYTUM MOJIb30BaTenseM. 1o ecTh HEMb3s Mo root’ oM
3aXOMUTh B IPADUICCKUAN PEXKIM, TTOTYIATh TOUTY, Pa3padaAThIBATEH TPOrPAMMBI
WJTH XOJIUTD 110 uHTEepHeTy. Jles0 B ToM, ITO jiobas mporpaMMa 3ayeHHas mo/T
TOOt’OM TIPM HEKOPPEKTHOM TIOBEIEHNN (HATTPUMED, W3-3a OIMMOKN B TpOrpamMmmMe)
HaHeCeT ropasao OoMbIuil yIepd, 9eM Moz, JTIObIM IPYTUM TOJIb30BATEIEM.

W neaapbHbIM BApUAHTOM SIBJISIETCS CUTYAIlUsi, KOTIA I KaXKA0i yHKIUNA
€CTh OT/IEIbHBII T0JIb30BATE/Ib: O/IWH MTOJIH30BATEb JJIS TOYThI, APYTOH /15T Ha-
MUCAHNS TTPOTPAMM, TPETH JJisi XOXK/IEHHS 110 HHTepHeTy u T.n. B aToMm ciaydae
HEMPABUJILHO HAIMCAHHAA IMPOrpaMMa He YHUITOXKHUT Barry modry, a BUpyc u3
WHTEPHETa, He CMOYKEeT MCIOPTUTH WJIN YAAJIUThH Bamm qanHbre.

B UNIX y komaH ecTh BO3MOXXHOCTh BIUATH Apyr Ha Apyra. Cambril mpo-
credmmii crmocod TaKOro BIMAHES: Mepenada Koma Bo3Bpara. Hampuwmep, “co-
3narh ¢aitn u B caydae yaauu BeiBectu OK” B UNIX BoImisiauT Kak

$ touch foo.txt && echo OK
0K

CumBonnt && 03HAUAIOT, YTO BTOPYIO KOMAH/y HAJIO BHITOJIHATEH TOJIBKO B CJIy-
Yae yCIEeNTHOrO 3aBePIIeHns epBoii. AHAIIOTUYHO CUMBOJIBI || BBIIOIHSIOT BTO-
PYIO KOMaH/ly B C/Iy4yae HEYCIEIIHOro 3aBepIlleHus IepBoil:

$ touch foo.txt || echo Yro-to He Tak

HenocraTkamy KOZIOB BO3BpATA SIBJISIIOTCS OXKHMIAHNE OKOHYAHWSI TIEPBOii KO-
MaHJBl U TO, YTO KOJ| BO3BpATA JIMIIbL OJHO YHCJIO, B TO BpEMs KaK MHOT/A Ke-
JIATeIHHO MepeaTh HECKOIBKO CTPOK U He JOXKUIAsACh OKOHYAHMUS TTEPBOii Mpo-
rpamMmbl. J1s 9THX meseil CyIecTByoT NOTOKH BBOJA-BBIBOJA U BO3MOXKHOCTD
UX [EPEHALPABICHAs. YK€ yIOMSAHyTas KOMaHJa echo HUIIeT B CTAHIAPTHBIN
noTok BhIBOZA (stdout). MoxkHO 3ammcarh aTo-HHOYIL B (ait:

$ echo D10 Gyner B daiize > foo.txt

IIpu aTom ucxomuoe cogepxumoe daitna corpercsa. Ecam Hamo gommcars B KOHeI]
daiina MOXKHO BOCIIOIB30BATHCSA TAKOW KOMAHIOM

$ echo D10 monmmmerca B koHern >> foo.txt

Y0061 yOEAUTHCS, 9TO KOMAHIA BLITOJHIIACH TPABUIBHO (BCE HOPMAJILHO, 3HA-
YUT HUYErO He BHIBOJUTCSA Ha SKPAH), MOMKETE BOCIIOJIb30BATHCH KOMAHION cat
(BbiBOZ, (baiina). Hanpuwmep,

$ cat foo.txt
9To 6ymeT B Qalinme
9To mommmeTcs B KOHeI]

Komanma cat 6e3 mapaMerpoB Oeper JaHHBIE [JIS BHIBOIA CO CTAHIAPTHOIO
BBoJA (stdin), KOTOPBIM 1O-yMOIYAHUIO sBJIgeTCd KiaaBuarypa. C eé moMombo
MO2KHO 3almcaThb cpa3y Bcé comepakumoe daitia:
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$ cat > foo.txt
[leppag cTpoka
BTopasa cTpoka
D

31ech CTPOKHU MOC/Ie KOMAHIbI BBOAATCS ¢ KaaBuarypbl. Cumson "D Haxoms-
IUHICS OTAE/IBHO HA CTPOKE SBJISIETCS CHMBOJIOM KOHIIA (DAiiyIa ¥ UCIOIB3YeTCsS
JIJIsE OKOHYAHUS BBOJIA.

Bce coobuienust 06 ommbKax BbIBOAATCH B CTAHAAPTHBINA HOTOK OIIMOOK (€ro
nasbiBaior stderr uiu 1orok 2). B 00bi4HOl cuTyanuu U TO U Apyroe — 1pocro
BBIBOJ HA 3KpaH. [IpeanosoxkumM, HAZO CKOMIUIAPOBATH Tporpammy. Kommm-
JIATOP TIO X0y PabOThI BHIBOAUT COOOINEHWsT 000 BCEX OIMMOKAX B MPOTpaMMe
¥ OHHM MOTYT 3aHATH HECKOJIHKO SKPAHOB. UTOOBI UX MOXKHO OBLITO IIOCMOTOPETH
MO2KHO BBIIOJIHATH KOMITUJISIIIUIO CJIEIYIONUM 00Pa30oM

$ cc test.c 2> log.err

B srom ciaydae Oyner mepeHampaByieH MOTOK OMIMOOK. 3aTeM WX MOXKHO Gyaer
npounTars B (aiine log.err.

Ecnu namo mepeHanpaBuTh HE TOJBKO OMMUOKN HO M CTAHIAPTHBIN BBIBOI, TO
KOMAHIA OyIeT BBITJISIIETHh KaK

$ cc test.c > log.err 2>&1

IMocnenuuii Kycok KoMauabl (2>&1) MOXKHO YATATH KaK “TepeHANPaBUTDH
MTOTOK OIMMOOK B CTAHIAPTHBIA MOTOK BHIBOIA .

s neMOHCTpaluy UCIOJIb30BaHusl IIePeHAlPAB/IeHUs] CTaHIAPTHOIO BBO-
Jla IIOCMOTPHM, 4TO JeJlaeT KoMaHJa cat 0e3 mapaMerpos. B 3Tom ciydae oOHA
BBIBOJAUT BCE, YTO el Iepesaercd Ha CTaHJAAPTHLIA BBOA. Ecim 2Ke BbIIOJHUTH
KOMAHIy

$ cat < foo.txt
910 6yzmeT B daiine
9To pommmeTcs B KOHEI]

MOJIy9aeM Takke comepxkumoe (aiira foo.txt.

Ecnu kakas-mu60 KOMaHIa B MPOIECCE BBIMOJHEHNST BHIBOIUT HEKETATEb-
Hble COODIeHUsl (HAlpUMED, HAM HYXKEH TOJIbKO CTaryC BO3Bpara, a He cO000-
uienue 06 owubKe), TO MOXKHO LIEPEHALPABUTH €€ BbIBOJ, B CLELMAJIbHbIN (haiiia
/dev/null. B stor daitn Bce MOryT mucaTh, HO PE3yJIbTAT HUTJE HE XPAHUTHCS
U MPOYUTATH U3 HErO HUYEro Heslb3s. MoyKeTe CIUTaTh ero aHaJIorOM MYCOPHOM
KOP3WHBI WJIH YEPHOM JIHIPHI.

$ touch /chk 2> /dev/null || echo He mosyuniocs
He momyuumnocs

IIpu BBIMOTHEHWM MAHHOW KOMAHILI CTAHJAPTHOTO COODIIEHHS OO OIMHOKE
Bor mHe yBuauTe.

Tenepp paccMOTpuM e OJHYy YAOOHYH BO3MOXKHOCTD: IEPEeHAIpPaBJIeHUs
BBIBOJA OJHON KOMAaHbI HA, BBOH apyroi. Hampumep, komamma ls mo3Bosser
MOCMOTPETH CucOK (Ao B TekyIem Karauore. Ho, mpeanosoxum, 4to daii-
JIBI KOMMUPOBAJIMCH ¢ WindOws-CHCTEMBI B KX UMEHA B HEIIPABUJIHLHON KOIUPOBKE.
Ectb nporpamma, n103BoJsiomnas nepekoauposars TekcT. OHa Ha3pIBaeTcs iconv.
1 nocrapsieHHYI0 3384y MOXKHO PEIINTDb ABYMsi KOMAaH/IAMU
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$ 1Is > tmpfile

$ iconv -f cp1251 -t koi8-r < tmpfile
IOOKYMEHT . txt

HpI/I 9TOM KOMaH/Ibl BbIIIOJIHAIOTCA I10CJI€ZI0BATEJILHO.
MozkHO TakzKe 3aCTaBUTHL 3THU KOMaHIbI BBITIOJITHATHCA OJHOBPEMEHHO U 683
MIPOMEZKYTOIHOTO (haitia

$ Is | iconv -f ¢cp1251 -t koi8-r
IOOKYMEHT . txt

DTOT METON BBLIMOTHEHWS HA3LIBACTCS KOHBEHep (B AHTJIOA3BIYHBIX TEKCTaX
pipe). Tax ke KaK ¥ HA KOHBeiepe BCe MPOIECChl 00pabaThIBAIOT TAHHBIE OIHO-
BPEMEHHO ¥ JaHHBIE TOCTYITAIOT C BHIXOJA OHOTO MPOIECCA, HA, BXOI APYTOro.
Eciu Hamo BBIBOI KOMAH[IbI HAIIPABUTH HE B CTAHJAPTHLIA BBOI, & B Ma-
pamerpbl, ucHosb3yercs obparHbiii anocrpod ¢ (cieBa or 1 Ha KiaBuarype).
Haupumep, nyxno Bbisecru Ha sxpan ouucanue (ls -1) neckonbko daiiios, a
ciucok (haiisioB nexut B apyrom daiire. Torma komanma Oymer BBINISAIETh KaK

$ Is -1 ‘cat list®

rae list - mms daiima, rae JeKUT CIICoK
B UNIX cymecrByer BcrpoenHas cucrema JokyMmenrtaruu. Hamnpumep, econ
Brr xoTHTe y3HATH, UTO J€Ia€T KOMAHIA 1S, BHITTOJIHUTE KOMAHIY

$ man lIs

Boritti 3 mokymenTanun MOXKHO KHONKOM “q”. B Linux mo HeKOTOPBHIM YacTsam
cucrembl 1ocTynHa 6osiee OAPOOHAs HOKYMEHTAIHA, Oy IUTh KOTOPYIO MOXK-
HO KoMmanoit info. Hanpumep, 110 Heii caMOil 101y YUTh JIOKYMEHTALUIO MOXKHO
KOMAaHJION

$ info info

IIpu pabote ¢ KOMaHIHOI CTPOKOH HEOOXOAMMO 3HATH, 9TO HEKOTOPHIE CHM-
BOJIBL ABJIAIOTCA cnenmaiabHbIMu: $, |, #, 7, *, a Takke yIOMUHABIIMECS BBIIIE
<, >, |, &. CumBon $ wucmosb3yercs 7Jist TOACTAHOBKN 3HAYEHWS TTEPEMEHHBIX
shell’a. Hampumep, cBoe mMs MOJIB30BATEIS MOXKHO IOy YUTh KOMAHIOM

$ echo SUSER

monk

Samerbre, 94T0 OOJIbLINE M MaJeHbKHE OYyKBbl B MMEHAX [E€PEMEHHBbIX pPa3Jid-
vaforcs. ‘I ucnonb3yercs 1y 0OpallleHnsi K UCTOPUU KOMAHI, “#” 1m0o3BoJIsdeT
HCIIO/IF30BATHh KOMMEHTAPUH B CTPOKE:

$ echo 31O ecTh # 3TOTO HET
3TO ecTb

CumBosnt “*” u “?” ©Cnonb3yoTes IJid MOACTAHOBKU B KOMAHIHYIO CTPOKY

umeHr daitos. CTPOKY ¢ HUMU €I1e HA3BIBAIT MackoU. 7’ — 3HAYUT ONUH MPO-
HI3BOJIBHBIA CHMBOJI B uMeHH daiina, “*’ — mo6oe dnciao cuMBosios. Hampumep,

$ echo *
foo.txt
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BBIBOJIUT BCe (pailyibl B TEKYIEM KATAJIOre, KPOME TeX, Y KOTOPBIX MEPBbIA CHM-
Boat “.”. Jleno B ToM, 94TO Takue (pailbl CIUTAIOTCS “HEBUIAUMBIMU W HCIIOJIb-
3YIOTCS JJIsi XPAHEHUS PA3JUIHBIX HACTPoeK. OIHAKO, WX BCE PABHO MOXKHO

yBUIETH. JIjIsi 3TOr0 HyKHO MCIIO/Ib30BATH MAbI0H “.*”.

$ echo .*

Komanga echo 7o*.txt BeiBemer Bce (ailibl, y KOTOPBIX BTOpad OyKBa B HMEHH
“0” m 3akamunBatomuecs Ha “.txt”. Ecau ¢daiinos, yIoBIeTBOPSIIONINX MACKe HET,

TO B KOMAHJIHOM CTPOKEe OCcTagTcs cama Macka. Hampuwmep:

$ echo *d
*d

TaK KaK B TEKYyIeM KaTajore HeT (aiios, 3akanduBaonuxcs ua d.
Eciu HeobX0AMMO UCIOIB30BATH CHEINCUMBOJIBI B UX HECIIEIUATBHOM 3HAYE-
HUU, CJIeJyer 1epel, HuMu BerasiaTh cuMoa “\”. Hanpuwmep:

$ echo \# \$ \&
#$&

Eiue oqun cuMBOJI, KOTOPDI (JOPMAJIBHO HE ABJISETCH ClEeNUaIbHbIM, HO KO-
TOPBIA HEeXKeJATeILHO CTABUATEH TEPBLIM B UMeHn paitaa — aro “-”. Ieqo B ToMm,
9TO WM 9TOr0 (baiiia BceMu nmporpaMMamu OyIerT pacCMaTpPUBATHCS He KaK UM,
a Kak KJio4 (ormus, mapaMeTp BbinoJHenus ). Hampumep, eciiu nonpo6oBarhb co-
3maTh (haitn “-¢” komanmoit touch

$ touch -c
touch: file arguments missing
Try ‘touch -help’ for more information.

Tem He MeHee K TakuM ¢afiiaMm MOYKHO TIOJIYYUTh JOCTYT MPU MOMOIIU Ty TH
Buza “./-¢” 6o J1060ro Ipyroro mojaHoro myTH. Takzke B Takue daiiabl MOKHO
IUCATD U3 IPOCPAMM WM KOMAH] BHIA,

$ echo test > -c

ITpu mcnonp30BaHUKM MOACTAHOBOK THNA * Hy?KHO BCErJa NOMHHTH, 9TO B
UNIX B umenax ¢aiinos moryr 6birh o4y JI0ObIe cumBosbL (Bce kpome “/”
U HyJIEBOrO cuMBOJIa). Hampumep, MOryT ObITh TIPOOESIBI, CUMBOJIBI KOHIIA, CTPO-
KU, peduc, yIpaBdioliie CUMBOJIbI U poYee. XOTS MCIOIb30BAHNE B MMEHAX
daitioB He-TATHHCKUX CUMBOJIOB HE PEKOMEHIYETCs, 9Ty BO3MOKHOCTH BCEra
Cejlyer yIUuThIBATD.

2.2 Pabora c daiistamu n Katajgoramu

2.2.1 Bseneune B daiijoBbie cuCTEMBI

Hannbre na xectkom gucke B UNIX opranmsoBanbl B mMeHOBaHbIe OJIOKU Iie-
PEMEHHOTO pa3Mepa, Ha3biBaembie (daittamu. Pakruduecku, ¢aita — 3To mocie-
JIOBaTEJILHOCTh DOalT cHabkeHHas mveneM. Kpome mmenu y daitna ects eme
TaK Ha3bIBAEMbIE METAJAHHBIE: MMPABA IOCTYIA, BPEMs CO3IaHUS, YTEHUS, MO-
mudukanuu. [IpegcraBienne 0 METAJAHHBIX MOXKHO MOJIYYUTHb MOCMOTPEB HA
pe3yJIbTaT KOMAaH bl
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$ stat foo.txt

File: ‘foo.txt’

Size: 40 Blocks: 8 I0 Block: 4096 regular file
Device: 303h/771d Inode: 1739262 Links: 1
Access: (0644/-rw-r--r--) Uid: (1000/monk) Gid:
(100/users)

Access: 2004-10-06 22:42:10.000000000 +0400
Modify: 2004-10-06 22:50:19.000000000 +0400
Change: 2004-10-06 22:50:19.000000000 +0400

Pazmep daiiios nu3mepsiercss e TOABKO B OaiiTax, HO u Oiokax. /lesto B ToM,
9TO /I YKECTKOTO IWCKA WJIU [UCKEThI MPAKTUIEeCKU HET PA3HUIIBI, OyIeT JIiu
npounTan oauH 6aiT wian 512. Bonabinyo YacTh BpeMeHH 3aHUMAET TO3UIH0-
HUpOBaHHE roJioBKu. [109TOMY JaHHBIE C TAKMX YCTPOWCTB YHUTAIOT OJIOKAMHU.
st mpocToThl yerpoiicTBa (aitsioBoil cuCTEMbI KaxKablii OJIOK HA JUCKE MIPH-
HAJJIEXKUT TOJBKO omuomy dbaiiny (B ReiserFS B oquOM 6/10K€ MOTYT XpaHUTHCS
HECKOJIBKO haityioB, Oaroaapst ¥eMy MHOTO MEJIKUX (DailioB 3aHNMAIOT MEHBITIE
MeCTa, HO TIPU 9TOM YMEHBIIIaeTCsi CKOPOCTh J0CTyna K HuM). Ilpudem B coBpe-
MEHHBIX (DAMTOBBIX cECTeMaxX OIOK (aAMIOBOil CHCTEMBI COAEPIKUT HECKOTHKO
GJIOKOB KEeCTKOro jmcka. Tak 49ro, Jaxke eciid, KAK B JJAHHOM CJydae, pa3Mep
aitna Becero 40 Gaiit, To Ha aucke ou 3anumaer 4096 Gaiir (mapamerp 10 Block
Kak pa3 coolmaer pasmep 6j0ka daitnosoii cucrembr). B mapamerpe Blocks
pa3mep Oj0Ka paBeH 512 OGaiiT, Tak KakK 3TO MUHHUMAJLHBIA pa3mep OJI0Ka Ha
JKECTKOM JHCKE W MBI BEIUM, 9TO (haill 3aHAMAET 8 JUCKOBBIX OJIOKOB — 8%512
= 4096 GaiiT.

Eie onno nesnakomoe nongrue: Inode. Heno B Tom, uro 8 UNIX y oxmoro
daiina MokeT ObITh HECKOJIBKO UMEH. [Ipi 3TOM JaHHBIE TOIKHBI OBITH OOIIMM.
Tak Bot Inode u ecth yHUKANBHBIN HAeHTH(DUKATOD JAHHBIX daiia, a mapaMerp
Links coobiiaer cKoIbKO uMeH (UX elle HA3bIBAIOT CChLIKAMMU) Y JaHHoro daiina.
Device - momep ycrpoiicTBa, rae HaxoauTcs daitin. Huke MOXKHO yBUAETH TIpaBa
JIOCTYIIa ¥ BpEMEHA JOCTyTa uin udMenenus daitia. Co3aarh HOMOTHATEIBHY IO
cchIKy Ha daita MoxHO KoMauaoi In. Hampuwmep,

$ In foo.txt foo2.txt

Teneps, ecnu 9TO-HUOYABL 3AMUCATH B OJWH W3 HUX, TO ITH JTaHHBIE OKAYKYT-
CA U B IPYTOM. DTH MMEHA SABJISIOTCS MOJHOCTHIO PABHO3HAYHBIMU. ECIu OIHYy
U3 HUX YJAJIUTh, TO PEAJTBHOIO yAAJIeHNA JaHHbIX HE IPOU30HIET, & TPOU30iIET
OHO TOJIBKO B CJIydae yJajieHus Bcex mMeH manuoro gaitra. Kpome stux cepuiok
(Ha3bIBAEMBbIX €ILE KECTKUMU) CYIIECTBYIOT CUMBOJIMYecKue ccbuiku. Co3uaor-
CdA OHU TOM K€ KOMaHJI0, HO C KJIIOYOM -S:

$ In -s foo.txt sym.txt

CuMBosmUeckas CCbLIKa XpaHuT B cebe mMms aitna-opurunana. To ectb nmoka
MBI MTPOCTO THIEM /dnTaeM/peJakTupyeM dafia Bcé HOPMAIBHO, HO €CJIH MbI
yaaaum daita foo.txt, TO TOMyIUTH JOCTYI K JaHHBIM Yepe3 Sym.txt yxe Oymer
Hesb3sa. Kpoume Toro, eciin mepeMecTuTh Sym.txt B Ipyroif KaTasaor, TO OH bymer
cepLtarbes Ha (aiin foo.txt B ToM ke Karasore. Eciu 310 HexKeiaTeabHo, TO Ipu
CO3/IAHMH CCBLIKH HEOOXOIMMO HCIIOIb30BATh MoHOoe uMs (aitia. Hampumep:

$ In -s /home/monk /foo.txt sym.txt
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Kpowme noustus “daiin” 6b110 BBeAeHO moHATHE “Karasor’. Tak ke Kak ¢ait
UCIOJIB3YETCS JIJIsl IOCTYHa K TPYIIaM JAHHBIX, KATAJIOr OObeIuHdeT IPYIIIbI
daiinos. Bo Bpems cozmannsa UNIX Taxyke ObLIa €Ie OJHA MPUYNHA CO3TAHUS
KATaJIOrOB: pH OOJIBIITOM KOJIMYECTBE (DAMIOB OY€HBb TOJITO MPOBOINUIICS TOUCK
mo umenu daiina npu oTkpeiTuu daita. C Touku 3penus GaiaoBoil cucre-
MBI KaTaJIOr — 9TO Tako# (paili, B KOTOPOM BMECTO JIAHHBIX XPAHATCI 3AMUCH
Buma ‘mMsa aitna, Homep Inode”. Paiinbl ¥ KATAIOTH ¥ KOTOPBHIX HET BBIIIE-
CTOSIIIIETO KATajIora HAXOIATCS B CHENWAIbHOM Karajore Oe3 mMenu. Kro Ha-
3BIBAIOT “KOpHEBOI Karasor’ (root directory). Ilpu ykasanuu noamozo umeny
MMEHA BBIIECTOSAIINX KATAJIOr0OB pasjensiorcest cumposiom “/”. Hanpumep, mos-
Hoe uMs /boot/grub/grub.conf 3nauur, 4r0 B KOpHEBOM KaraJjore eCTb KaTa-
sior boot, B KOTOpOM ecTh KaTasior grub, B KOTOPOM HAXOIWTCs MCKOMBIH (baiti
grub.conf. B kax0m KaTasore Kpome 00bI9HbIX (PANIIOB U MOJIKATAJIOIOB BCEra,
€CTh B CIEMUAJIBHBIX moakaTagora .7 u “.”. “.” — karajgor yKa3bnIBAMOIN HA
Inode Tekymero karasora, a “..” yka3piBaeT Ha Inode poauTesrCcKOro Karasora.
Hampumep, paccMOTpeHHBIH BbIle MyTh K (ailly MOXKHO OBLIO 3aIUCATh KaK
/boot/grub/./grub.conf umu /boot/../boot/grub/grub.conf wnu eie ThicsaubIO
pasHbIX crocoboB. M3-3a 9TUX JIBYX CHEMUATBHBIX KATAJIOIOB KOJMYECTBO CChI-
JIOK y KaTaJIOTOB BCEraa He MeHbirne aByX. OIHa — caM KaTajior, BTOpast — KaTa-
Jor “.” B Hem. U KaxKapIit momKaTasior J00aBIseT Mo JOMOJTHATEIHHON CChLIKE OT
cBoero karajora “..”. I[Ipu obpalernn K KaTajory MOXKHO 3aKaHIUBATDH MOJTHOE
ums Ha 3Hak “/”. [losTomy, eciam xOoTHUTe TOJNYUUTh KAKYIO 160 uH(MOPMAIMIO
[0 KODHEBOMY KaTaJlory HeoOXOAuMMO ucnosib3oBarb uMd “/”. Haupuwmep,

$ stat /

File: ¢/?

Size: 4096 Blocks: 8 I0 Block: 4096 directory

Device: 303h/771d Inode: 2 Links: 20

Access: (0755/drwxr-xr-x) Uid: (0/root) Gid: (0/root)
Access: 2004-10-02 17:06:15.000000000 +0400

Modify: 2004-10-05 13:26:57.000000000 +0400

Change: 2004-10-05 13:26:57.000000000 +0400

Kpowme daiisioB n KaTajaoroB eCTh €Ie HECKOJIbKO CIeNnaIbHbIX THIIOB (haii-
JIOB: OJIOYHBIE W CHMBOJIBHBIE YCTPOWCTBA, cokeThl m aitabsr FIFO. Daiinbr
yerpoiicts B8 UNIX, kak mpaBmio, obecrednBaioT A0CTYII K PA3IAIHOMY 000-
PY/JIOBAHHIO KOMIIbIOTEPA, B TOM 4HCJIe BUPTyasabHOMy. Hampumep, nporpamMma
Pa30MBKM YKECTKOTO JUCKA HA, PA3IEIbl pabOTAET HE C CAMUM JTWCKOM U HE C CH-
CTEMHBIMH BBI30BAMM HAIPSIMYIO, & CO crenuaibHbiM daitiom /dev/hda. Ana-
sorngHo (daiin /dev/null siBnsiercss BUPTYaNIbHBIM YCTPORCTBOM MOIIOIAIONTIM
Jobble Jannble, u3 ¢aitna /dev/random MOXKHO IPOYUTATH IICEBIOCIY YaiiHy 10
MOCJIEIOBATEIbHOCTD TTPOU3BOILHON JJIMHBI, & BCe 9TO OymeT 3anucaHo B daiiia
/dev/dsp Gyaer 3Bydarb yepe3 3ByKOBYIO KapTy KOMIbIOTEPA.

CokeThbl MO3BOJIAI0T UMATUPOBATEL CETEBOE coenuuenue depe3 daitn (4robni
HE pa3lesaTh KO, MPOrpaMMbl Ha CETeBOH U JIOKaabHbIH), a daitiasl FIFO aB-
JISTIOTCST TEMU Ke KOHBelflepaMu, HO UMEeHOBAHbIMU. [IpaKTHIeCKOTO MpUMEHEeH U T
JIJIsl HEIPOIPAMMHUCTA OHU HE UMEIOT.

Teneps obparumca K crpykrype daisiosoit nepapxuun UNIX. To ectp kax
JIOJIPKHBI HA3BIBATCS KATAJIOTH U Kakue (hailbl B HUX JOJKHBI HAXOAuTcs. 11o-
HYIO JOKYMEHTAIHUIO IO 9TOMY MOBOLY MOYKHO y3HATH KOMAHIOM

$ man hier
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@aiisnbr o mepapxuu UNIX pacopezenenst corsiacHo nx nasnadennio. Hampu-
MEp, BCE CUCTEMHbBIE MCIIOJIHsIEMbIe (Dailibl, HEOOXOIUMBbIE JIJIst 3ArPY3KHU JI0JI2K-
HBI OBITH B /sbin, a aHasorn4HbIE MOJIB30BaTENLCKIE MporpaMm B /bin. B /lib
HAXOIATCS OMOIMOTEKU, HEOOXOAUMBIE [IJIsi BBINIEYTOMSAHYTHIX TPOrPaMM, a B
/etc — Bce KouduUrypamnnonuse daiinel. Bee n3MeHnsieMble JaHHbIE TPOrPAMMBI
JIOJIKHBI XPAHUTb MO0 B Karajore /var (ecjau OHM Hy»KHbI) wid B /tmp (eciu
9TO BPEMEHHbBIE JIAHHBIEC, KOTOPBIE B CJIydae Mepe3arpy3Kd KOMIIbIOTEPA MOXK-
HO 6e3007Ie3HEHHO OTEPSITH). Bee, UTO HEKPUTHYHO JIJIST 3arPY3KH KOMTIBIOTEPA
JIOJIZKHO HAXOIWTCS B KaTajore /usr. B HeM HAXOmUTCS Takast ¥Ke CTPYKTYpa Ka-
TAJIOr0B, Kak U B KOPHE (TOJIbK var u tmp UCIO/Ib3YI0TCs 00II1e U etc 0ObIYHO HEe
ucnogab3yercs). Bece Hensmensiemble 1aHHble IPOrpaMM XpaHsTcs B /usr/share.
Hanpuwmep, nokymenranuio Moxkuo Haiitu B /usr /share/doc. dusa uporpamm,
KOTOpbIE He OTHOCATCs K 6a30BOM cucreme (HalPUMED, KOMIMJIUPYEMbIX BPYd-
HyI0) BbIzesien karasor /usr/local ¢ Toii ke cTpyKTypoit, uTo u /usr. HacTpoii-
KW, 3aBUCHAMBIE OT TI0JIb30BATE s, XPAHATCS B €r0 JOMAITHEM KaTaJjore. Takxke,
KaK TIPABUJIO, TTOJB30BATE]b NMEET MPABO MUCATH TOJIBKO B CBOM TOMAITHUI Ka-
rajor u /tmp. JlomaliHue KaTtajoru mnoJjb30BaTeiell TPAIUIUOHHO CO3IAI0TCs
B Karajore /home u umeror Bux /home/ums noabp3oBaresis. dra CrpyKTypa
TTO3BOJISIET JIETKO W YI00HO TMPOMUCHIBATH TIYTH 3amycka (haitaos, myTH, Mo KOTo-
PBIM TTPOUCXOIUT TIOUCK JUHAMUYECKH MOATPYKAEMbBIX OUOIMOTeK u T.1. Jlan-
HBIIi TOJTXO], PA3YMEeTCs, UMEET W HEJOCTATKN: ¥ KaXKI0H MPOrpaMMBbl JOJIKHO
OBITh YHUKATBHOE UM, HEYI0OHO UCIOI30BATh HECKOIBKO BEPCUIT OTHOM U TOit
JKe TPOrpaMMbl, HEJIb3sl MPOCTBIMEA METOJAMHU OIPE/IETUTh, KAKasi MPOrpaMMa
Kakue (aityibl UCIOJb3yeT. BOMbIMHHCTBO 3TUX IPOOJIEM YCIEITHO PEIIaloTCsa B
Linux mpu moMOIIH npozpamm Ynpaeierusi npozpamMmMHoMy NaKemamu.

2.2.2 ls: mocMmoTpeTh cuucok ¢aiiion

Temepnp Oosee TOAPOOHO PACCMOTPUM KOMAHIbI yIpaBiaenus ddaitmamu. Bo-
MEePBBIX, KOMAH/IA 1S: OHA MO3BOJISET MOCMOTPETDH CIHCOK (PAMIOB B JIIOOOM Ka-
Tajsore OO WX CIKCKE, & TaKXKe YBUIETH PA3JIUIHYI0 HHMOPMAIHUIO 00 3THUX
daitmax. Camaga pacnpocrpanennas ommus “-I” (or cnosa long) mozsosser mo-
CMOTPETH JOTMOJTHUTEIBHYI0 nHMOPMAIHIIO O daiiax:

$1s -1
total 4
-rw-r--r-- 1 monk users 40 Oct 8 15:29 foo2.txt

total 4 3mauut, yro mepeuncaenuse daitas 3aauMaior 4K6. B crpokax mo
kaxkqomy aitny Bbmaercs undoOpManus: Ipasa I0CTyIa (-rw-r--r--), KOJude-
CTBO CCBLIOK, BIAJIENIEI, IPYIIa-BAaIeserl, 1nHa dgaiina, BpeMs MOaudUuKauun
u uMms paitia.

2.2.3 Cozmanue ¢aiiaoB

Hogbie daiiibl co31a10Tes Ipu 3aUch B HUX KaKOi-n60 undopManun (KoMaH-
ma touch wmMeHHO 3TO W [esaer: OTKphIBAET (ail jist 3amuch, 3aTeM Cpasy
3aKpbiBaeT u y Qaiiia MeHseTcs BpeMs MOAu(UKAINN HO HE MEHSIETCS COIep-
kumoe). Moxuo co3naBarh (Gailibl cpa3y KOMaHIaMU BUIA

$ echo test > newfile.txt
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$ echo > newfile.txt
$ > newfile.txt
$ echo -n > newfile.txt

Tlocnename nBe KOMaHIbI SKBUBAJIEHTHBI: OHU JIHOO CO3JAI0T TyCTOl (aita nadbo
obmytstior cymecTBytonuit. Kirod -n y komanasr echo 3amnperaer eit 100aB1sTh
B KOHEI CTPOKH CHMBOJI KOHITa CTPOKH.

Kcraru, caemyer 3marb, 9ro cumBOibl KOHIA cTpoku B windows, UNIX
u MacOS pasmuunsr. B UNIX 310 omun 6Gaiit, koTopbrii ob6o3navaerca \n. B
windows zmBa cuMBoda ¢ komamu \r\n. B MacOS re ke nBa cnMBoia, HO B 06-
paTtHOM TOpsiaKe. BCE 3T0 IPUBOAUT K TOMY, 9TO TEKCTOBBIE TOKYMEHTHI HE00-
XOUMO MEPEKOANPOBATH, YTOOBI X MOXKHO OBLJIO MCIOJB30BATH B JAPYTOl CH-
creMe, JTaxke eciu ucrnosb3yiorces ToabKo Koiabl ASCIIL. TlepekonupoBky Tekcra
BBIIIOJIHSAET y2K€ YIIOMMHABIIAsACH paHee KOMaH/Ia iconv.

2.2.4 rm: ynamenune ¢aiision

Teneps o6cyaum camyro xkoBapuyoo komanay UNIX: rm. Oua ymamser daitsr,
MMEeHa, KOTOPBIX TEPEJAHbl €if B KaUecTBe MapaMeTpoB. Y HeE eCTh HECKOJIBKO
MTOJIE3HBIX KJTIOYei: “-I”’ MO3BOgeT yaaaaTh KATAJIOIH U UX comepRumoe. “-i”’ 3a-
HpallUBaeT epej yaajleHueM KaXKaoro gaiiia noarsepzkaenue. ‘-, naobopor,
yIajsier Bce 03 TOATBEep K IEHUSI.

Eé xoBapcTBO 3aKII0YAETCS B TOM, 9TO TP €€ NCTIOIBL30BAHIN CJIe/IyeT OUeHb
omacarbcs onedarok. Hampumep, xkesasd yaaanTb Bce BailIbl B TEKYIIEM KaTa-
nore, Ber Habupaere KoMaHIy

$ rm -rf ./*

HO CJlydaiiHO olleYaraeTech U BBejeTe
$ rm -rf /*

unm
$rm -rf. /*

Tlo okoHYaHWH BBIMOJHEHNS JAHHAS KOMAHIa yaaauT Bece ¢paiijibl B CHCTEME,
npaBa Ha yaajgenue KOTOpbix Bel mmeere. Kirod -i momoraer B ciydae, Korjga
HEeOOXOIUMO yIAJIATh HEMHOTO (ait/ioB, HO B OCTAJIbHBIX CiIydasx HeymobeH. I1o-
9TOMY 0DIIAsi PEKOMEHIAINS: TIIATEILHO MPOBEPITH BCE MAPAMETPHI KOMAHIbI
Im ¥, €CJIM HCIOJIb3YeTCs HEOUEBUIHAS MOICTAHOBKA, CHAYAJIA BBECTH ITY KO-
MaHIy 3aMEHWB rm Ha e€cho, 9T00BI MOCMOTPETH BECH CIHMCOK TOJACTABIEHHBIX
apaMerpoB.

2.2.5 Karanoru: co3ganue, uCIoJb30BaHUE U YyOAJIEHUE

st co3manus KaTajora ucnoab3yercs komaunaa mkdir. E€ mapamerpamu siBjisi-
I0TCSI IMEHA CO3/[aBaeMbIX KaTaloroB. B ciay4ae, ecin KaTajior y»e CyIIecTBYyeT,
mkdir Bo3Bparmaer coodmenue 00 omubKe. Takrke BO3BpAIIAETCS OIMTUOKA TP
IIOIIBITKE CO3JaTh IMOAKATAJIOr IIPU OTCYTCTBHHU POIHUTEIBCKOIO KaTaJiora. Ha—
npumep,
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$ mkdir dirl/dir2
mkdir: cannot create directory ‘dirl/dir2’: No such
file or directory

Ecnu 3T0 noBenenne HexkelaTeIbHO, MOXKHO MCIOIL30BATH KU -p. Torma
mkdir aBTOMaTHYECKH CO31AET BCE HEOOXOANMbBIE POIUTEIHCKUE KATAJIOTH U CUM-
TAET YCIEXOM CYIeCTBOBAHME KATaJIora 10 OKOHYAHWU PabOThI (TO €CTh, €C/iu
OH y2Ke €CTh, TO ITO TOXKE YCIIeX).

VianuTh mMycToi Karajaor MOKHO KOMaHAo# rmdir.

Yrobbl mepeiiTi B Apyroil Karasor, ucmnosb3yercd komanga cd. OHa mosry-
YaeT OJIMH MapaMeTp: KaTajor, KyJIa mepexoqursb. [Ipu 3amycke 6e3 napaMmerpos
MPOMCXOIUT Tepexol B momantauii karajor (on ke karamor SHOME, oun xe
karajor ). MOXKHO Tak e mepeiiTu B Mpeablayuil Karagor KoMasmaoi “cd -
” (oHa TaK¥Ke BBIBOJWUT IIOJIHOE UMs 3TOro Karajora). Komanga pwd BbiBoguT
MIOJTHOEe UMsI TeKyIero karasora. Temeps mpu momoru cd, pwd u 1s Ber moxere
0603peBaTh CTPYKTYPY (PailjioBoil CHCTEMBI.

2.2.6 cp: ckonupoBaTh ¢aiia

Eciu neobxoaumo ckonmpoBarh (Gailj, TO Ijid 3TOro CyIIeCTByeT KOMaHJa Cp.
Eé kmouu Takue xke, Kak u y rm (-i, -f, -r) u emg veckosbko. eno B Tom, 4To
KOIUPOBATH (PAabl MOKHO IO pas3Homy. Ilo ymomgamuio

$ cp filel file2
JlesaeT TO ¥Ke caMoe, YTO U
$ cat < filel > file2

Takoe moBesieHwe HE BCETIa 2KEJIATEIHHO: HAIPUMED, IPU KONMMPOBAHUU Ka-
rajora /dev KesnaresbHo, 4TOObI CO34aBAJIUCh Takue Ke (ailiibl yCTpoicTs,
a HE YUTAJIOCHh COfep:KuMoe dtux daiiaos. s sroro cymectByer onmnus -R.
Omna nmemaer TO e, 9TO U -T, HO, KDOME TOT0, TPABUIHLHO KOMUPYET CIIEIUAb-
wbie daiirpt. Eciin Heo0X0auMo COXpaHUTh TPaBa JOCTYIIA, UCIOIb3YeTCs KITI0Y
-p. Emié onHo TOHKOE MECTO: KAK KOIMPOBATH CUMBOJIUYECKHE CChLIKH. MOXKHO
b0 KOMUPOBATH CCHLIKY KAaK CCBLIKY, JTHOO KOIHPOBATH COmepzKuMoe (haiiia
JOCTYTTHOTO TI0 ccblike. 11o ymMomuanmio Komupyercs: coaepkumoe. Ecam HyKHO
CKOITUPOBATH CaMy CCBHLIKY, UCIONb3Yy#HTe K0T -P.

Taxxke ciemyer 3uarb, 9T0 B UNIX KOMH/1a Cp KOIUPYET 2KECTKHUE CCHIIKU B
oraenbHble (pafiabl. s coxpaHeHns: )KeCTKAX CChLIOK B Linux Bepcuu Cp €CTh
mapamerp -d, KOTOpBIH JeaeT TO ke, 9To U -P, HO, KpOMe 3TOro, COXpaHsIeT
JKECTKHUE CChUIKH. Pa3ymMeercs TOJIBKO B TOM CJIydae, eCJIM BCE XKECTKUE CCHIIKHT
KOIUPYIOTCA OmHOM KoMaHmou. [Ipumep

$ touch t
$1Intt2

$1s -1

total O

-rw-r--r-- 2 monk users O Oct 11 15:45 t
-rw-r--r-- 2 monk users O Oct 11 15:45 t2
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Bumure, 910 B KOJIM4IECTBE CCHUIOK YKA3AHO YHUCIIO 2.

$ mkdir a
$cp-dtt2a
$1s-1a
total O

-rw-r-r- 2 monk users O Oct 11 17:37 t -rw-r-r- 2 monk
users O Oct 11 17:37 t2

Bce HOpManbHO cROMMPOBATOCH. Terepb OYUCTUM KATIOT & U CKOIHPYeM
QaitIbl MOOUHOYKE

$rma/*
$cp-dta
$cp-dt2a

$1ls-1a

total O

-rw-r-r- 1 monk users O Oct 11 17:38 t -rw-r-r- 1 monk
users O Oct 11 17:38 t2

Tenepp KOJIMUECTBO CCHLIOK PABHO 1, TaK KaK CP HE 3HAET, 4TO y2KE€ CKOIIUPO-
BAaHHBIN t W KOMUPYEMbIi t2 TOMKHBI OBITH JKECTKUMH CCHITTKAMH.

2.2.7 mv: nepemectuth ¢aii

Pasymeerca nmepemectuts haital MOXKHO U TOCIEI0BATEIbHBIMI KOMAHIAMH “‘Cp
filel file2; rm file1”. Ho npu 3TOM BO3HHMKAIOT BCE BBIIIENEPEYUCIECHHBIE IIPODIIe-
MbI, TIpUYeM TPODBJEMA YKECTKUX CCHLIOK HE PENIAeTCs MPUHIUIHAIBHO: eCIIn
ecTb 2kecrkue cebliky Ha filel, To Ha file2 y2ke :xecrkux ccbLiok He 6yzer. Ilo-
9TOMY CyIIECTBYeT OTJesbHast KoMamnaa mv. Eé dopmar ananornyaen Komame
Cp, HO KJIIOY -I' U €r0 MPOU3BOAHBIE OTCYTCTBYIOT, TAK KAaK IV BCETJIa TepemMe-
II[AET KATAJIOTH CO BCEM COJIEPIKUMBIM U CCBLIKU MEPENMEHOBBIBAET B CCHLIKH.
Bonee Toro, eciu daiin-ncroanuk u Gaii-IpUEeMHAK HAXOMAATCSI HA OTHOM HU
TOM 2Ke (PU3UIECKOM yCTPOMCTBE, TO KOMAHJIA MV 3aMEHSeT TOJbKO uMsi (aitia
HE MEHsIsT BCE OCTAJIbHBIE TaHHbIe. B 4acTHOCTH, 3TO O3HAYAET YTO BCE BPEMEHA,
JIOCTYTIA HE MU3MEHSITCS W YKECTKUE CCHLIKU OCTAHYTCS pabOTOCITOCOOHBIMU.

2.2.8 mount: moaKJIOYEeHUE AOIOJHUTENbHBIX INCKOB

N3naganbao nepsas Bepcuss UNIX rpysmiach ¢ aByx Jjient. Tak Kak Kaxkmas
JIEHTA C TOYKH 3PEHUs] CHCTEMbl SBJISETCS OTJEJbHBIM YCTPOHCTBOM, TO IIPH-
IIJIOCh PEAM30BATH METO/I HOAKIIOYEHUsT BTOPOR JIEHThI TaK, YTODbL B PE3yJib-
TaTe MOJIYYUIOCH EIUHOE I€PEBO. (TO YTO KOPEHb JOJIKEH OBITH OUH YKe ObIIO
perieno). Torma B cUCTEMHBIE BHI30BbI 100ABU/IM BBI30B mMount, KOTOPbIHA M03-
BOJIST K JTIOOOMY CYMIECTBYIONIEMY KATaJIOry TOAKJIIOYUTD TPOU3BOIBHYIO (haii-
JoByio cucremy. Bropoit daiisioBoil cucremoil Torga sipisisics /usr (a rperbeit
/usr /local) uMeHHO OTCIO/IA KOLMPOBAHUE CTPYKTYDPbl KODHEBOH CUCTEMBI.



2.2. PABOTA C ®AUJIAMI U KATAJIOTAMI 21

Peanuzsyercs sta GyHKIIMOHATBHOCTD C TOYKN 3PEHHS MOTH30BATEIST KOMAH-
Joit mount. Eciu e€ Bpi3Barh 6€3 mapaMerpoB, TO yBHIUTE CIIUCOK CYIIECTBYIO-
X pa3JgesioB U K KaKUM KaTaJoraM 3TH yCTpOfICTB& TOOKJIFOYEHBI. KaK opaBu-
JI0, HACTpAMBaeTCs MOsKIoUenHue daiiossix cucreM B daite /etc/fstab, 3aTem
BCE MOIKJIIOYAIOTCS KOMAaHIOM

$ mount -a

I/ICKHIOquHe COCTABJIAIOT Chb€MHBIE HOCUTEJIN U CETEBLIEC JUCKU. C’])eMHBIe HOCH-
TeJTN TIPOMUCKIBAIOTCS B /etc/fstab, HO, cOGCTBEHHO, MOMKIIIOUEHHE IPON3BOINT-
Cd IIOJIb30BaTEJIEM, TaK KaK Cb€MHbI€ HOCUTEJIN MOFyT MEHATHCA B pa60TaI0meﬁ
cucreme. Paccmorpum pabory ¢ auckeroil. CHadasia IpoOM3BOAUTCS KOMAHIA

$ mount /mnt/floppy

(ecrm 9Ta KOMAHIA BBIIAET OMHUOKY, 3HAYUT HET COOTBETCTBYIOMIEH CTPOKH B
/etc/fstab)

ITocste 9TO KOMAH/IBI BCE COAEPIKUMOE JMCKETHI OKA3BIBAETCS MOIKIIOUEHO
K karajgory /mnt/floppy. ITo okoHuaHun paboThl ¢ JTUCKETON MepejT TeM Kak eé
BBITAIIIUTH 00g3aTeJIbHO HeO6XOrZ[I/IMO BBITIOJTHUTH KOMaHIY

$ umount /mnt/floppy

9TO0OBI OTKJIIOYUTH JUCKETY OT (pailjioBoil cucTeMbl U OBLIN 3aBEPIIEHBI BCE OT-
JIOYKEHHBIE OMEPAINy 3alNCH, WHAUE MOXKETe WCIOPTHUTH JAHHBIE HA JIHCKETE.
Awanornano mpomssoauTcs pabora ¢ CD-auckaMu, 3a MCKIIOYEHHEM TOTO, UTO
moka Juck He orkioueH CD-1uckoBox 6;I0KUPYETCsT ¥ BBITAIUTD €10 HEJTh34.
Ecnn HeT eJlaHWs TPONMUCHIBATH yCTPOicTBO B /etc/fstab, To MokHO BCE
PABHO €ro MOJAKJIYUTH (HEOOXOAUMO BBINOJIHATH OT MOJIb30BATEA rO0t):

# mount /dev/fd0 /mnt/floppy

To 4r0 noaKIIOYMI root, MOXKET OTKJIIOYUTH TOJIBKO OH.
Bes napamerpoB mount BHIBOAUT CIHCOK MTOAKIIOYEHHBIX (DAATIOBBIX CHCTEM.

2.2.9 MecTo Ha AHuCKE

Paszymeercs npu pabore ¢ JaHHBIME IEPBbLIA BOIPOC, KOTOPBIA MPUXOJAUT B O-
JIOBY: XxBaruT jiu Mecra? W eciin orBer Ha 1epBblil BOLpOoC “HeT”; TO HeOOXOAUMO
KaK-TO y3HATH, KyJA 9TO MECTO YIILIO.

Ha uepsbiit Bonpoc nam orserur komania df (or disk free). Bes napamerpos
OHA, BBIBOJIMT JIAHHDBIE O TOM, KAKUE YCTPONCTBA €CTh B CUCTEME, KyJIA HOKIIIO-
YEHBI, CKOJILKO HA HUX MECTA BCETO W CKOJIBKO MCIIOIb3yeTCs:

$ df

Filesystem 1K-blocks Used Available Use), Mounted on
/dev/hda3 19466372 16098680 2378844 88} /

/dev/hdab 7801752 7309112 492640 94} /mnt/win
/dev/hdal 18104872 15947252 2157620 89% /mnt/ntfs
none 257732 0 257732 0% /dev/shm

Kak npaBusio, Hac wHTEpecyeT He BCE CBODOIHOE MECTO, a JOCTYITHOE HaM.
C yd4erom Toro, 9To MOI'yT HUCIOIH30BATHCA CHMBOJUYECKUE CCHLIKH TOJBKO U3
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MMEHHU KATajaora u TabJIHIbI MOAKIIOYEHA YCTPOICTB HEb3sl BBISICHUTD HA Ka-
KOM yCTPONCTBE HAXOMUTCs TeKyImuii karagor. Ho 3T0 MOXKHO y3HATH MPH IIO-
MoIIM Toit ke camoii Komamanr df, ecim eit mepesaTh MMsT KATAJIOTa B KAYECTRE
napaMeTrpa

$ df .
Filesystem 1K-blocks Used Available Use), Mounted on
/dev/hda3 19466372 16098680 2378844 88% /

Tenepb TPEIMONIOKUM, 9TO MECTa, HaM He XBaTaeT. VICnoan3yemMoe KasKIbiM
karajiorom Mecro nokaxker komauzaa du (or disk usage). Bes nmapamerpos oHa
[IOKa3bIBAET 00bEM KazKIOr0O MOJKATAJIOra PEKYPCUBHO B TEKYIIEM KaTajore, TO
ecTb 00beM BCE MOJIKATAIOIOB U MX MOAKATAJIOIOB U T.nI. Takmm 00pa3oMm, mocse
TMEPBOTO Ke 3aIyCKa MOXKHO TPUKWHYTH pachpeneaenne mecra. ECam 3To mo-
BEJICHME HEXKeJIaTeIbHO, TO KJIIOY -S IMO3BOJISIeT MOKA3hIBATHL TOJBKO 00bEM TexX
KaTaJIOroB, KOTOpPbIE MEPEJaHbl B KAYECTBE NapaMeTpoB (WM TEKYIIEro, ecJu
napamerpoB Her). Tak ke ecrb K04 -h, KOTOpBIH 3acTaBisier 3Ty KOMaHLy
BbLJABaTh Pe3yJbTarbl B KuyiobaiiTax, Merabaiitax u T.J., a HE BCErJa B KUJIO-
batitax. Kak mpasuiio, ucnombp3yercs B (popme

$ du -sh *

9TO 3HAYHUT “MOKa3aTh 00beM Bcex (paifjioB W KaTajaoroB B TEKyIHeMm .

2.2.10 Ilosae3usnle BO3MOXKHOCTHU

B UNIX B ornmume ot omepanuoHHbX cuctem Microsoft aiinossie cucrembr
HE TIOJBEPKEHBI (PpArMeHTAIln!, KPOMe TOro, Osiaromgaps pa3IesIeHuio MOHATHH
daitn u Inode Bo3aMOXKHO OOHOBJIEHIE HA XOMY JIOOBIX IMPOTPAMM, YCTAHOBJIECH-
upix B cucreme. emo B Tom, yro B UNIX mocite oneparuu “orkpoitue daiina’
mporecc paboraer ©UMEHHO ¢ cooTBeTcTByIomuM 010koM Inode. Eciim daitn yaa-
JIEH WJIW TIEPenucaH MOBEpX HOBOU BepcHeil, TO JaHHbIE yaajeHHOro (aiina He
CTHPAIOTCS C JUCKA JI0 TEX TOP MOKa ITOT (Dailil He Oy1eT 3aKPBIT BCEMU TTPOIEC-
caMmu, KOTOpbIe ero ucrnosib3yor. Hanpumep, eciin Oyner 0OHOBJIEHBI CHCTEMHbIE
OMOMMOTEKH, TO BCE MPOTPAMMBI 3aIyCIIEHHBIE OCJTEe OOHOBIEHUSA OYIyT WC-
[I0JIb30BATH HOBbIE OMOIMOTEKH, HO M CTapble MPOIECChl OyayT padoTarb, Tak
Kak OMOJMOTEKN OYIyT XPAHUTHCA HA JUCKE (XOTh W 6e3 UMEHH) JI0 TeX TOop,
MOKA XOThb OJIUH TPOIIECC ITY OUOIMOTEKY UCIONb3YeT (U KaK CJISICTBUE, IEPKUT
eé OTKDBITOIA).

Emgé oauH BapuaHT MCIOJb30BAHUS STOW BO3MOKHOCTH — CO3JAHUE BPEMEH-
ubix daiinos 6e3 umenu. [Iporpamma cozpaer daiis, orkpbiBaer ero (Bcé oaHuM
BbI3oBoM fopen), 3arem yupasser co3ganubiii daiin u sror dain Oyuer OKoH-
9aTEeJbHO yIAJIEH C JUCKA TOCIe OKOHYAHUS MPOTPAMMBI (Jaxke aBapuitHOro).
DT0 NO3BOJISIET C OZHON CTOPOHBI, HE MYCOPUTh BpeMeHHbIME (haitiamu (ObiBaer,
YTO IPOLECC CO31AET BPeMeHHbIH (aiiil, a I0TOM 3a0bIBAET €ro CTEPETH), C APY-
roff CTOPOHBI COAEPKUMOE TAKOro aiijia ropa3io CIoXKHee MPOYECTb JAPYIUM
upoueccam (4T0 HOBbILIAET GE301IACHOCTD ).

Braromapst HATUYIHIO CUMBOJIMYECKHAX CCHIJIOK MOXKHO TMEPEHOCUTH KATAJIOTH
Ha apyrue pu3mdecKrne yCTPONCTBA TakK, YTOOBI JAHHBIE PEAJIbHO HAXOIWINCH Ha,
JIPYTOM yCTPOHCTBE, HO C TOYKHU 3PEHUsI CUCTEMbI HE [IEPEMEINAIUCh (HampuMep,
TakK MOXKHO IHepeMecTuTh Karanor /usr/share/doc ua cereBoii auck). ®akruye-
CKH 3Ty K€ BO3MOXKHOCTB IPEjIaraeT KOMaH/a mount, HO CHUMBOJITHYECKUMEI
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CCBLIKAMHU MOXKHO BCE HACTPOUTH IOPA30 TOHbIIE. TakyKe MPHU 3TOM IOsBJIs-
€TCst BO3MOXKHOCTH PEAJIbHO JIepKaTh (hailiibl OTHOCIIIMECH K PA3HBIM [TAKETAM
B pa3iMuHbIX mamkax, a B /bin, /lib n T.a. cIOXKUTH TOIBKO CHMBOINYECKHE
CCBLIKY HA HYYKHBIE (DANIbI.

2.3 Ilouck daitnon

2.3.1 find: uckarp Mo Kpurepuam

B npempiaymmem pasmene 66110 MOKA3aHO KAK MOXKHO ITO-TH00 CHETATh C TPYII-
10it aitios co cxoxubiMu umeHamu (onepanus 1noAcraHosku 110 macke). Ho Beap
WHOTTa, TPeOyeTCs HAWTH, HATpUMEp, Bce (haitIbl, KOTOPhIE HE YUTAJIUCH B TETe-
Hue Mecsana. /[jist Takoro poaa 3a1a4 ucnoab3yercs komanaa find. B mpocreiinem
Bapuanre (6€3 mapaMeTpoB) OHA BLIJIAET CIMCOK BCexX (ailioB, KATaI0roB U MX
[O/IKATAJIONOB U T.J. OT TeKyliero Karajora. Ilepsoiii napamerp y find (eciu
€CTb) — 9TO KaTaJor, HAYuHAs OT KOTOPOro Halo uckarb. CHUCOK BBIBOAUTCH
TaK K€ KaK W MOICTAHOBKA, TO €CTh, €CJIN

$ echo ./*

./t ./t2 BbIBOOMT HaM mepes MMeHeM Kaxkzaoro daiiia “./”, To u

$ find .
Lt
./t2

TaKKe MOJCTABJIAET MyTh, yKasauublii B napamerpe (“find .7 u “find” BoBOmAT
o110 1 10 ke). OcTasbhbie HapaMeTpbl KoMaH bl find UCIOB3YI0TCS Yepes3 KIIo-
9d: KJIIOY -nName TO3BOJIsIeT CAesiaTh TMOUCK M0 uMenu. Hanpumep, ecim XoTuTe
HaiiTu Ha nucke Bce (pailyibl comepzkaiiue crpoky find moxkere BBecT

$ find / -name "*find*’

OuHapHbIe KABBIYKYM UCIOIB3YIOTCS M1 TOro, uTooOb! shell He mHTEpIpeTHpO-
Bas *find* kak momcTaHOBKY B TeKyImeMm Karajore. ECIn BBEIN 3Ty KOMaHIy |
HE XOTUTE XKJAAThb €6 OKOHYaHUs (IOJIHBINA MOUCK 110 JUCKY MOXKET ObITh 10CTa-
TOYHO joaruM), moxkere Haxkarb Ctrl+C (manee “C).

Ecnu nyxen nmonck BHE 3aBUCUMOCTH OT PETHCTPA CTPOKHU, TO BMECTO -Name
HaJIO UCIO0JIB30BaTh -iname. Kpome T0ro, ecrb MHOXKECTBO JOMOTHUTEIbHBIX 1A~
pamerpos noucka: -type — nouck 1o tuny daitna (f — o6brunbiit daitn, d —
KaTajor U T.J.), -USer — MOKMCK TI0 BJIAJEJbILY, -atime — MOMCK 10 MOCIEIHEMY
BPEMEHHU JIOCTyNa (HapaMerp 4ucio, 5 — J0CTyn 5 nHeil Haszas, +5 — Gosbiie 5,
-5 — MeHbIle 5) U HEKOTOPbIE [IPYIMe BO3MOXKHOCTHU ([OJHBIH CIUCOK CMOTPUTE
B man find). IIpu 3rom pasnudnble ycaoBus MOXKHO UCATH JUOO moaps (Torga
OHU JIOJIZKHbI BbIIOJIHATHCH BCE), b0 CTaBs MKy HUMU KJII04 -0 (OH paboraer
kak ciaoso WJIN). Takske mepej yCIOBHEM MOYKHO HAMHUCATH -NOt, TOTIA CMBIC
YCJIOBHST MEHSIETCS Ha, IIPOTUBOIOJIOKHBIA. 3aTeM rmociie KJIo4ueil yCaoBuilt MOryT
uaTu Kaoun aeiicteuit. [lo-ymonauanmuio meiicTBue — BBIBOJ, UMEHHW HAMIEHHOTO
daiina, HO MOXKHO €ro 3aMeHuTh. Hampumep, [iisi yaaieHusi BCEX HAMIEHHBIX
GaiinioB, MOKHO BBECTH
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$ find / -name "*.bak" -exec rm {} \;

\; MCIOJIb3YeTCsl KaK NPU3HAK OKOHYAHUs KOMAaH/Ibl, & {} 3aMeHsercs Ha Haii-
aernoe nMmd daitna. Eciim BMecTo -exec ucmosib30Barh -0K , TO HA KaxK bl ¢aii
OyIeT 3ampalnBaThCs MOATBEPKICHAE BHITOJHEHNST KOMAHIHI.

2.3.2 xargs: onTuMm3upyeM o0OpaboOTKy OOJBIIIOro YmcJia
daiios

BoszbMméM mpumep u3 TpebIYINEro pasaesia: yIaJuTh Bee HalimeHHbe (Db
Od4eBuAHO, YTO KOMAHIA I'm OyJeT BBI3BIBATHCA HA KaXKIbIH (aila oTae pHO,
HECMOTPs Ha TO, YTO OHA MOXKET pabOTaTh He C OAHUM (PAMIOM, a C HECKOJIbKHU-
Mu. Pazymeercs MOXKHO CIeI1aTb YTO-TO BPOIE

$ rm ‘find / -name "*.bak"¢

Torma Bech BBIBOA, KOMaHabl find Oymer BcTaBien B aprymenTsl rm. Ho 310
He Bcerga paboTaer, TaK KakK oOmas JJIWHA KOMAHIHON CTPOKHM OTPAHWYEHA.
IlosTOMy MI€OSIOrMYeCcKr MTPABUIBHBIM BaAPUAHTOM OyIeT

$ find / -name "*.bak" | xargs rm

D10 Gymer paboTaTh ¢ JIOOBIM KOJUIECTBOM (BailioB, HO TIOMHHUTE, 9TO MbI I'O-
BOPWJIK 1IPO ClI€LUAaJIbHbIE CUMBOJbLL B uMeHax (paiyioB? Tak kak find #e nuimer
oGparHbIit ¢yt (\) mepes CiennanbHBIMA CUMBOJIAMH, TO Xargs Oyaer WX Tmoj-
CTaBJIATH KAK €CTh, 9TO MOYKET ITPUBECTH K HEBEPHOMY pe3ysbrary. s daiimon
CO CHEIMAJbHBIMYU CHMBOJIAMHU KOMAH/IA TOJ2KHBI BBITJIAIETh KAK

$ find / -name "*.bak" -print0 | xargs -0 rm

-printQ — neiicTBue, BbIBOA uMeHU (aiiia ¢ HyJIeBbBIM CHMBOJIOM B KOHIIE, & Ta-
pamerp -0 y xargs mo3BoJjisileT eMy BOCIPHHUMATh CTPOKH 3aKAHYUBAIOIIAECS
HYJIEBBIM CHMBOJIOM U TPAKTOBATH BCE OCTAJIbHBIE CUMBOJIbI OyKBAJIBHO.

Xargs MOXKHO (M HYXKHO) TPUMEHATH B CATYaIUsX, KOIJA KOMAHJIa-
00pabOTYNK MOXKET TOJy9aTh CIIUCOK apryMeHTOB st obpaborku. Torma xargs
TIOACTABISIET MAKCUMAILHO BO3MOKHOE KOJIMIECTBO aPTyMEHTOB B KaXK/IbIi1 BbI-
30B 0bpaboruuka. Buumanue: eciiu komanna Tpedyer onun apryment (ums daii-
JIa), TO Xargs IPUMEHHTH HEJIb3sl.

2.3.3 locate: oyenn ObICTPBIN MOMCK

Yailre Bcero JeaaeTcs MOWCK MO WMEHHU, TOITOMY ObLIa CO3JaHA CIenuaabHas
CHCTEMa, KOTOPasi XPAHUT BCE MMEHA Ha, TUCKe B (aiijie u UIIer 3aTeM 110 STOMY
daitry, 9To ropasno OnicTpee.

Boirsisur aro Tak:

$ locate myfile
C TOYKM 3peHMs PE3YJILTATA ITO IKBUBAJIEHTHO
$ find / | grep myfile

HO BBITIOJHSETCS TPAKTHIECKH MTHOBEHHO. Kowmanga, KoTropas aeaeT obpas
daitmosoii cucrembr B daiine nazpBaercs updatedb. Kak mpaBuio ona BBITION-
HSIETCsT ABTOMATUYIECKH Pa3 B CyTKH, HO €CJIH, HAIIPUMED, HAJ0 CIeIATh HECKOJIb-
KO IIOUCKOB, a COJAEPzKUMOe JUCKa CUJIbHO U3MEHUJIOCh, TO MOXKHO eé 3allyCTUTDb
BpyuHyIO (110J1b30BaTE/IEM TOOL).
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2.3.4 Ilouck nmomoImnu

41 yxe pacckasbIBAI PO KOMAHIY man, KOTOpas MOYKET JaTh KPATKOE OMUCAHNe
J1r000# KomMauabl. Ho 4To memarsh, ecium TOYHOe nMs KOMaH bl Hen3BecTHO? [l
3TOrO CyIIeCTByeT KoMaHJa apropos. Hampmumep, Bwl xoTtnTe HaiiTm KOMaHIy
I'm, HO HE MOXKET€ BCIIOMHUTH €€ MMs, XOTs 3HAETe, YTO OHO JOJIKHA YIAJISITh
daiiner BBomgure

$ apropos "remove files"
rm (1) - remove files or directories

Ecan unckomas ¢dpasa HAXOAUTCA B HECKOJHKHX 3ar0J0BKax (pailjioB moOMOIIH,
onu Oy/yT BhIBe/eHbI Bee. Eciin 2ke HaZlo HCKaTh HE [0 3ar0JI0BKAM, & O COJep-
KUMOMY (DAMJIOB TIOMOIIY, TO MCIOIL3yiTe KOMAHIY man ¢ Kjaoodom -K

$ man -K "cTpoka moucka"

2.4 (OO6paboTKa TekcTa

Bce nannbie B UNIX xpansrces B daitnax, a 6onabiuacTBo Baiiyios (B 4acTHOCTH
Bce (ailiibl HACTPOEK M 2KyPHAJIbL COObITHIT) sBJAIOTCH TeKcToBbiMu. [loaToMy
371eCh CYIIECTBYIOT JOCTATOYHO MOIIHBIE CPEICTBA O0OPADOTKH TEKCTOBBIX (Daii-
JIOB.

2.4.1 grep: uckarthb B ¢aiine

BoJtee Touno Oymer ckazarb, 9TO grep mO3BOJISET MPOBECTH (DUIHTPAIUIO CTPOK
daiina o ompeaeseHHoMy 1madaony. Hampumep, Hy?KHO BBISCHUTD, KAaKHE Pa3-
Jesibl Ha ext3 ecth B cucreme. CaMblii TPOCTOi CIIOCOO ITO BHISCHUTH

$ grep ext3 /etc/fstab
/dev/hda3 / ext3 noatime 0 O

B mawnOM ciyvae KOMaHza grep BRIBOAMT Bce CTpokm B daitne /etc/fstab, co-
nepxkamme ext3. Ecaun nmsa daiina #He ykaswBarh, TO grep Oymer paboTaTrh co
CTaHJAPTHBIM BXOJHBIM NOTOKOM (Kak cat). Hanpumep, nojydaum Ty 2)e uadop-
MaIlnio U3 KOMaHIbI mount:

$ mount | grep ext3
/dev/hda3 on / type ext3 (rw,noatime)

Takke 04eHb yI0OHO HCIOIB30BATh grep coBMecTHO ¢ find. Hampumep: Haii-
i Bce (aitnbl, ecau B uMeHH (pailia uim KaTaaora ectb cioBo Distrib

$ find | grep Distrib
Wy MOXKHO HCIONB30BATh grep I MOUCKA, [0 COAEPIKHMOMY:
$ find /etc -print0 | xargs -0 grep ext3

Haiiaér Bce dailipl B KaTajore /etc, comeprKaline CJIOBO €xt3 U BbIBEJET CTPOKH
C 3TUM CJIOBOM. Ecjm ucmop30BaTh K09 -1 y grep, TO BbIBEIEHBI OyIyT TOJIb-
KO mMeHa (PaitjioB, B KOTOPBIX BCTPEYAETCA MCKOMasi cTpoka. Takum obpasom,
MOKHO HCIIOJIb30BATH grep Kak eIie OfHo ycjoue B Komanze fnid.
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Komanna grep takrke MO2KeT MCKATh IO Ma0JI0HY, HO €€ MIabJIOHbI OT/InYa-
forca ot mabaonos shell. B grep cumson “*’ 03Ha4aeT nOBTOPEHUE IPEIbILY IIETO
CUMBOJIa JTI060€ uncio pa3 (Bkimodas 0), “+” — takxke, HO or 1 pasa. Hampuwmep,

“n+” sxBHUBaJIEHTHO “nn*”. . o3Hauaer m000# cumBos. TakuMm 00pa3oM, TO, 9TO

B shell 6bu10 “*” B grep Gyzer “.*”, a Bmecro “?” Gyner “.”. Eciu HeobxoquMo cTa-
BUTb IPOCTO TOYKY, TO, KaK BCerja, nepej Heii craBurcs obparHbiii caann “\”.
Kpome Toro, ecrtb emg npa CoenmaJbHBIX CHMBOJA “’ — Hadano CTpokd u “$”
— kouer] ctpoku. Takum obpa3om, macka shell “*.bak” B grep 6ymeT BHITIAIETH

kak “.*bak$”. IlTabaoHBI grep HABBIBAIOTCSA PE2YAAPHBLMU GHLPAHCEHUAMU.

2.4.2 sed: o6paborKa CTpOK

B camoMm mpuMHUTHBHOM Cliydae grep ToKe 06pabaThIBAET CTPOKMU: JINOO BHIBOINAT
CcTpOKYy, b0 Her. Ho 9acTo HeOOXOMMMO BRIBEIEHHYIO CTPOKY TPUBECTH K Y100~
HOMY BHY. B mpuBemeHHOM BBIIIE MpUMeEpe ¢ KOMAHIOM mount, mpeamoIoKIM,
YTO HAM HYXKHBI TOJIBKO TOYKH MOHTHPOBaHUs. Pazymeercs, eciu MpOCMOTP
JIEJIAeT YeJIOBEK, TO OH W TaK YBUIUT BCE UTO eMy HAJ0, HO, HMPEINOJIOXKUM,
YTO pE3yJIbTAT HAM HY?KHO IIOJIOKHTH B IIAPAMETPbI KAKOI'O-HUOY/b CKPUIITA.
Ecan mombITaThesi onmmcaTh YeI0BEUECKUM SI3BIKOM, UTO HYIKHO CIIEJIaTh, ITOO
u3 crpokn “/dev/hda3 on / type ext3 (rw,noatime)” MmoJay4nTh TONBKO TOUKY
MOHTHPOBAHUSI, TO TOJIYIUTCS ITO-TO BPOJIE:

® YIAJUTH BCE, 9TO, 0 CUMBOJIOB “‘on
® YIAIUTDH BCE, 9TO, ITOCTE CHMBOJIOB “ type”
CooTBETCTBEHHO KOMAH I BBIMJISAIETh OyIeT TaK:

$ mount | grep ext3 | sed ’s/.*on //’ | sed ’s/ type.*//’
/

Komanna s// y sed umeer dpopmar s/mabson/crpoka;/ u 3aMeHser To, 4ro
HONnaJAeT 1moJ mabjoH HAa CTPOKY. B mpuBeseHHOM npuMepe OHA MPOCTO yJia-
JIsieT HalJieHHoe perysisipHoe BhIparkenwe. Eciaum 1mabioH BcTpedaercss B CTPOKe
HECKOJIBKO Pa3 M HAJO0 3aMEHHUTH BCE IK3EMIUIAPHI, TO B KOMaHe s// JobaBbre
OykBy g B KOHell. Pekomenyercs kKomaHapl sed OpaTh B OJWHAPHBIE KABBIYKH
(amocrpodnbr), urobbr shell He birancs HTEPIPETUPOBATH CUMBOJIBL.

2.4.3 awk: paboraem c Tabaunamun

Pazymeercst peds B 3TOM moapasziesne MoiaeT O TeKCTOBBIX Tabiuiax. Hampu-
Mep, TaKyio TabIuITy BbIAAIOT KoMaH el “Is -1, mount u muOrME Apyrue. MoxkHO
CYUTATH, 9TO CTPOKU COCTOAT U3 HECKOJBKUX IMOJIEH, Pa3/eIeHHBIX TPOOeJIb-
HBIMU CUMBOJIAMU (IIOC/IEI0BATEIHLHOCTHIO TIPOOEIOB U Tabos). Torga B cTpoke
“/dev/hda3 on / type ext3 (rw,noatime)” TOYKY MOHTHDOBAHWS MOMKHO CYH-
TaTh TPETHUM I10JIeM. Ul BOT OKOHYATEeIbHOE pelleHue: TpeTbuM nojem. U Bot
OKOHYATEJIbHOE PeIleHue:

$ mount | grep ext3 | awk ’{print $3}’
/

O6uuii popmar Komanabl Jjisi awk Bbiisaur Kak “yesosue {aeiicrsue}”,
LpUYEM II0Jid COOTBETCBYIOIIEH CTPOKM 3aHOCATCS B HYXKHbBIE II€pEMEHHBIE.
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VYcnoBue Moxker ObITh IIyCThIM (KaK B BBIIIEYKA3AHHOM IIPUMEDPE), MOXKET ObITh
PEryJisipHbIM BbIpakeHueM. AOGCOIIOTHO SKBUBAJIEHTHBII BADUAHT [PEbLIyIEH
KOMAaHIbI:

$ mount | awk ’/ext3/{print $3}’
/

1 ycnoBue MOXKeT OBITH TPAKTUIECKY JIFOOBIM YCIOBUEM C TEPEMEHHOM TTOJIs.
Hampuwmep, B HammemM mpumMepe MOXKHO 3aMETHTh, 9TO eXt3 J0JIKHO ObITH UMEHHO
B 5-0M moJie (nHaue Oy/LyT IOKA3bIBATHCH, HAIPUMED, TAKXKe TOUYKH MOHTUPOBA-
HUs CO C HAa3BaHMAMM TUIA text3, Tak Kak extd uiercs Bo Bceil crpoke). Tak
BOT, 9TOOBI HIOJIyYUTh UMEHHO TO, YTO HAJO, BHIIOJTHUTE KOMAHLY

$ mount | awk ’$5=="ext3"{print $3}’
/

awk TakxKe MOKeT pabOTaTh C IOJSIMHU, PA3IEIEHHBIMU HE HPOOETbHBIMU
CUMBOJIAMH, & JI0ObIMu Apyrumu. st 3Toro y Hero ecth mapamverp -F. Hampu-
Mep, 9T00bI BBIBECTH BCe NMeHa (mepBoe 1nosie) u3 /etc/passwd (mosst pasaeseHst
JIBOETOUMSAMHU ), HY’KHO BBINOJTHUTH KOMAHJLy

$ awk -F : {print $1}’ /etc/passwd

2.4.4 CopTupoBKa CTPOK

Yacro ObIBaeT HYKHO HE TOJHKO BBIBECTH B HYKHOM (popMaTe, HO U OTCOPTHU-
POBATH 110 HYXKHBIM 10JIsiM. B TO# 2Ke KoMaH e mount MOKHO COPTUPOBATH 110
TOYKE MOAKJIIOYEHUS WJIM TIO UMEHHU YCTPOUCTBA. DTy (DYHKIIMOHATIBHOCTD 0Dec-
meunBaeT KoMmaHaa sort. B mpocreiiinem BapmaHTe OHA COPTHUPYET BCE, UTO eit
MPUXOIUT HA CTAHJAPTHBINA BXOJ KaK CTPOKU W BBIBOIUT HA CTAHIAPTHBIN BbI-
Boz. JI/ist COPTUPOBKH MO KAKOMY JTHOO ITOJTIO MCIOIB3yEeTCs mapaMeTp -k 3aTem
ULy TCA 9€pe3 3aATy0 HAYaJIbHOE U KOHEYHOE I10JIs1, IO KOTOPBIM HYKHO COP-
THPOBATH. DTOT KJIIOY MOXKHO WMCIOJIH30BATH HECKOMHKO pa3. Ecin Hamo n3me-
HUATH W3MEHUTH PA3AEJUTENb MOJIs, TO UCIOAb3yiTe Kar0d -t. s guciennoit
(a HE CTPOKOBOI) COPTHPOBKH WCIHOJb3yercd Kiiod -n. Hampuwmep, eciau Hamo
BoiBecTu Gaiin /etc/passwd (pasmenurenb :) OTCOPTUPOBAHHBIM 110 HOMEPAM
noJsib3oBaresieil (3-e moJie), TO Hy?KHO BBECTU KOMAHJLY:

$ sort -n -t : -k 3,3 < /etc/passwd

Eme mone3noit koMan1a sort 0Ka3bIBaeTCsa IPH UCIOIb30BAHIA dU 71T BbI-
SICHEHHS KyIa yXOIUT OOJIBbIIE BCEIO MECTa.

$ du -s * | sort -n

MMO3BOJIUT BBIBECTHU CIUCOK (DANIIOB U KATAJIOTOB ¢ PA3MepaMy OTCOPTUPOBAHHBIA
o pa3mepy. Kmfod -h y du ucnonb3oBarh Heb3sl, HHAYE HE YIACTCS COPTUPOB-
Ka.

B HEKOTOpPBIX ClIydYasix KpOMe COPTUPOBKU HYKHO yOPATh MOBTOPSIOIINECS
crpoku. s 9T0oro ncnoas3yercs komauaa uniq. OHa Tak ke, Kak u sort oeper
CTPOKH CO CTAaHJIAPTHOTO BBOJA, & PE3YJIbTAT BbIIAET HA CTAHIAPTHBIN BHIBOJ.
st ynanenus aybJIuKATOB CTPOKH JOJMKHBL OBITH MPEIBAPUTETHHO OTCOPTHPO-
BAHbL.
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2.4.5 head u tail: 6sicTphIii 0630p daiina

Kak y»xke ObLIO 3aMeUYeHO, [JIsi TpOCMOTpa (paiijia ecTh KOMaHIa cat, HO OHA
OdYeHb HEyIOOHAs, €CJIM HYKHO ITPOCMOTPETH 0OJIbIOoH (haii, HamTpuMep, Te ke
CHCTEMHBIE KYPHAJIBI, JJINHA, KOTOPBIX MOXET JIOCTUTATh HECKOJBKUX THICTY
cTpok. Eciu Hy2KHO B3MIsiHYy Th TOJIBKO Ha Ha4Yas0 ¢aiiia (HanpuMep, TaM 4acTo
GbiBaer uHGOPMALUS O TOM, YTO B HEM HAXOJMUTCs) €cTb KoMania head.

$ cat /etc/passwd | head
root:x:0:0:root:/root:/bin/bash
bin:x:1:1:bin:/bin:/bin/false
daemon:x:2:2:daemon:/sbin:/bin/false
adm:x:3:4:adm:/var/adm: /bin/false
lp:x:4:7:1p:/var/spool/lpd:/bin/false
sync:x:5:0:sync:/sbin:/bin/sync
shutdown:x:6:0:shutdown:/sbin:/sbin/shutdown
halt:x:7:0:halt:/sbin:/sbin/halt
mail:x:8:12:mail:/var/spool/mail:/bin/false
news:x:9:13:news:/usr/lib/news:/bin/false

ITo ymosraanmio head BBIBOIWUT TiepBBbIE JECSITH CTPOK, €CJIM HAIO OOJIBIME
WM MeHbIIe 33JafiTe KJ0Y BUIA -1 Koan4decTBO cTpok. Hampumep, head -n
5 BoiBezier 5 crpok. O6braHO head MCHOMB3YIOT COBMECTHO ¢ sort, HAmpumep,
410661 BhiBecTU 10 caMbIx GosblIKMX Karajora (yupazkHeHHe).

Anasornyno komana tail BemBoguT nocaennue crpoku. OcobeHHO moJie3Ha,
OHA JIJIsT TPOCMOTPA, KYPHAJIOB CHCTEMHBIX COOBITHIT. TakKe MOKHO C €€ TOMO-
IIbI0 CMOTPETDH 3a CUCTEMHBIMU COOBITHSIMU B peajbHOM Bpemernu. Hampumep,

7+ tail -f /var/log/messages

OyJer 1oka3biBaTb HOBble 3amucu B (ailie /var/log/message 10 Mepe ux 10-
sieyternst. IIpepBaTh BBIMOJHEHWE TON KOMAHIBI MOYKHO KaK OOBITHO, HAYKaB
~C.

Kpome mpocMoTpa 3Ty KOMaHIy MOYKHO HCIOIb30BATh, YTOOBI BECTH Ky PHAI
cOOBbITHI B IBYX MECTax, HAIIPUMED,

7+ nohup tail -f /var/log/messages > /my/copy &

TO3BOJIUT BCETJIA WMETh KOIWI0 CHCTEMHOTO IKypHAJa, gaxe ecau daitn
/var/log/messages Oyaer ucrnopyeH (MO BHHE ANMapaTypbl WM 3J0YMbIIIEH-
uuka). Ho yurure, 9410 Takum o6pa3oM MOXKHO MOJIYYUTh KOIHUIO TOJBKO TEX
JIAHHBIX, KOTOPBIE JONMUCAHBI B KOHEIl, [MOITOMY HE CJIEJyeT IMbITATHCS TAKUM
06pa30M MOJIYIATh KOIIHUIO, HAIIPUMEpD, 0a3bl JAHHBIX.

2.4.6 less: mpocMOTpP TEKCTOBBIX (pailjioB

1 Bcé Takm, 9TO menmaTh, €CaM HEOOXOIWMO IPOCMOTPETh Bech (haitn, a He ero
IepBble WK MOCTeIHne CTPOKH U (aitm odgers Oosbimoit. msa sroro B Linux
€CTh MporpaMMa MPOoCMOTpa TekcTa 1o HadpanmeMm less. Eciaum Bor xorh pas
y¥Ke UCIOIb30BAIN KOMaHIy man (cM. crp. 13), To BbI ¢ Heil yiKe CTaTKUBATUCE.
Jles10 B TOM, 9TO man ero UCIoJIb3yeT MJisi 0TOOpaxKeHus JoKyMmeHTarwu. s
TOrO, 9TOOBI TIOCMOTPETH TPOW3BOJIBHBIN (Paiiyi, MOKeTe IpocTO Habparhb “less
nms_daitna”’. Kpome Toro, MoxkHO mpOCMATPUBATHL CPa3y PE3yJIbTAT BBIBOIA
komanael. Hampumep,
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$ find /etc | less

mo3BosiuT Bam ymoO6HO mpocMaTpuBaTh pe3ysIbTAThI BbIBOAA. Ilpm mpocmoTpe
HCIIONIB3YIOTCS 00bIaHbIE KiaBuiu co crpenkavu, PgUp, PgDown. Kpowme Toro,
eciu Bbl, HanpuMep, XOTHTE UCHOJIB30BaTh less npu gocryne depes telnet (ou
[O3BOJISET UCIOJIb30BATH TOJIBKO a/ipaBUTHO-1IM(DPOBbIE KIABUIIHN), TO JABUIATH-
CsI II0 TEKCTY MOXKHO BBOJIS CJIEIYIONINE JIATHHCKAE CHMBOJIBL:

e j — BHUB

e k — BBepx

e f — PgDown
e b - PgUp

ITomombs O BCEM IOCTYTHBIM CHMBOJIAM JOCTYITHA TPU HAYKATUU KHOIKH
“h”. Takke mepe KOMAHIAME j © K MOXKHO BBOJIUTH ITPOM3BOJIHHOE 9HUCJIO U TO-
I3 IepeIBuKenre OyIeT MPONUCXOIUTH Ha, COOTBETCTBYOIIEE KOJTUIECTBO CTPOK.
Hanpuwmep, urobsr nepenpunyThed va 30 crpok Bar3 HAM0 HAOpaTsh “30j”. Kpome
TOrO, €CTh BO3MOXKHOCTH IepeiiTu Ha onpejeseHHyo crpoky: “30g” umu “30G”
mepeiiayT Ha cTpoky 30. Be3 mapamerpa g mepexoanT Ha HA4YAJN0, a G HA KOHEI]
daitna. Komanma “=" nokasbiBaer, rjie ceifaac HaXOMUMCs (CTPOKU U DANThI).

W3 nosie3nbIx KOMaH 1, XOTeJI0Ch Obl yIOMAHYTH ABe. Komanaa “/” mo3sosisier
HajfiTh cTpoky B daiine u nepeiitn #Ha Heé. Hampumep, no komane “/find” less
nepexonuT Ha OimxKaiimee ciioso “find” B orkpbrrom daitne. Eciau “/” ucnons-
gyercsa 6e3 mapamMerpa, TO MPOUCXOAUT MOUCK TOTO, YTO TOJBKO 9TO HUCKAJIOCH
(KaK LPABUIIO UCLIOJIL3YETCs, YT00 HATU CieyIollee TaKoe ke cJ10Bo). Bropas
noye3nas komanga: F. Ona nepesonut less B pexkum amasornunbiii tail -f. ITpe-
pBaTh 3TOT pexkuM MOKHO Komau Aol ~C. JI100yio komany less MOXKHO IepeaTh
qepe3 mapamerp “+”. Hampumep

# less +F /var/log/messages

MTO3BOJIUT TAKKe CJIEIUTDH 3a YKyPHAJIOB, HO TIPHU ITOMOIIH less.

2.4.7 vVi: peJakTop TEKCTa

Biaromapst BBITIIEY TOMSTHY THIM KOMaH1aM 00pabOTKU TEKCTa, BbI Teneps MokeTe
JleJlaTh TPOCTOe PeIAKTUPOBaHME (DAMIOB, HATPUMED, J00AaBUTH B KOHEIT (ailia
CTPOKY WJIU M3MEHUTH KaKyI0-HUOYIb HACTPOIKY 1Mo €€ nmenu. [Ipocmorp Tekcra
1106010 06beMa JOCTATOYHO YIO0OHO BBINOMHAETCS mpu momotnu less. Ho gacro
Tpedyercs IIPOBECTH JIOCTATOYHO CJIOXKHOE PeJlaKTupoBaHue Tekcra. i 3roro
B UNIX ecth pemakTop vi. B Linux ucnonb3yercst ero Bapualins 1moj, Ha3BaHueM
vim (Vi IMproved). 3anyck Npou3BOANTCS OYEBHIHBIM 06Pa30M

$ vi file.txt
nm

$ vim file.txt
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OCHOBHBIM NPUHIUIOM Vi SIBJISIETCA HAJTMYHE JIBYX PEXKUMOB PabOThHI: KO-
MaH/JHBIA PEXKHMM U PEXKMM BBOJA TEKCTa. B pexkume BBOJA Jr00as HazKaTast
KJIABUIITA HETIOCPEICTBEHHO BBOINTCA B TEKCT, & B KOMAHIHOM PEYKUME OHU BOC-
MPUHAMAIOTCS KakK KOMaHabl. Ecim Ber HaxomnTech B peskuMe BBOAA, TO TIepEiTH
B KOMAaHJIHBIH PEXKUM MOYKHO HaxkaB KHONKY Esc. BeemeHHbIH cMMBOM Kak mpa-
BUJIO MOXKHO OTMEHUTH, HaxkaB Backspace. Kpome storo, B vim (#o He B vi) B
peRuMe peIaKTUPOBaHusi PabOTAIOT KIABUIIN IEPEMEIIEHNUS 110 TEKCTY M KHOII-
ka Del. B koMmaHZHOM perkuMe, OYeBWIHO, caMas BaskKHas KOMaHIa: TepeiiTh B
pexkuM BBOAA. [ljis sroro Haxkmure uau ‘’(or ciosa insert) waum “a”(or caosa
append). CoOTBETCTBEHHO BBOJ, HAYHETCS WJIU MEPE], CUMBOJIOM, HA KOTOPOM
OBLT KypCOP WJIH TOCJIE 9TOrO CAMBOJIA.

Crpesiku MOryT He paboTaTh JayKe B KOMAHIHOM DeXuMe (Halpumep, [pu
Bxoje 10 telnet). Torga nepemMernarbcs MOXKHO IIOYTH Kak B less:

® j — BHU3

e k — BBEpX
e h — Bieso
e 1 — Bpago

Knasuriin BHIOpAHBI TaK, YTOOBI HAXOIUTHCS MO PYKOH TPHU TECATUTABIIE-
BOM METOjIe MeYaTH.

[Tepen m060# KOMaHION Tak ¥Ke KaK M B less MO’KHO BBOIWUTDH YHMCJIO, TOTIA
KOMaHa OyJeT BLIMOJHEHA HyKHOe 9ncyo pa3. Hanpumep, eens “80i* <Esc>"
Bor nosyunte crpoky u3 80 3Be3n0uek. OTMEHUTH MOCIE/Hee AeiCTBIE MOXKHO
KOMaH/0#l u (B vim MOXKHO OTMEHSTb CKOJBKO YroiHO pa3). BHOBb BepHyTb
koMmanoit "R. Coxpanurb u BbliiTH MOXKHO HazkaB aBaxkipl Z (0bsa3aresbHO
GOIIBIIYIO).

Hazxxas

@

MOXKHO I€peidiTH B PEKUM MHOIOCHMBOJIBHBIX KOManz. Ha-
OpUMep, B 3TOM DeKHMMe MOXKHO BBOINTH KOMaHIBI Buaa s/aa/bb kak B
sed. Ilo-ymomuanuio 3Ta KOMaHIA [AEHCTBYEeT TOJBKO HA TEKYIIYI CTPOKY.
Eciu mamo mpumeHuTh 3aMeHYy K HECKOJBKHAM CTPOKAM, TO HAJI0 BBOIUTH
<n>,<m>s/aa/bb rme <n> — HOMep NePBOl CTPOKH, /i€ HYKHO HPOBECTH
3aMeHy, a <m> — HOMep mnocienneir crpoku. llocimenuss crpoka daiina obo-
3HAYAETCA CUMBOJIOM $, TeKymas CTpoka — ., TakzKe MOXKHO 33/1aBaTh OTHOCHU-
TeJbHbIE HOMepa cTpoK. Hampumep, 45 3HaAUUT HA 5 CTPOK BIEpPE OT TEKYIIei
CTPOKH, aHAJOTUYHO -5 — 5 crpok Hasan. Komanma :help mo3Bossger mosyunrh
HOMOIIb 110 vim (049eHb HoAPOBHYIO, BKIIOUYAINLYO B cebs yuebHuK). :q! 103BO-
JIsieT BBIATH 0e3 COXPAHEHWUS.

Takxke ecTh KjIaBUIIK OBICTPOTO MEPEMEIEHUS 110 TEKCTY:
® - HAQYAJIO CTPOKM

e $ — Komer cTpokn

® W — CJIOBO BIIEpE/]

e b — cioBO Hazaz

e % — mepeiiTu Ha HapHYO CKOOKY (OYeHb IMOJIE3HO IIPU PeJAKTUPOBAHUM
uporpamm)
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Hamnocsieiok xoresioch ObI 3aMeTUTh, YTO HECMOTPSL HA CJIOXKHOCTH B H3yde-
HuE paboTa ¢ vim o4eHb ya00HA, MOTOMY UTO YEJOBEK MBICUT OObEKTAMH, a
vi/vim no3BossieT peakTHPOBATh B TEX KOMaHIaX, KOTOPHIMHU YeJIOBEK IyMaer:
“yIainTh CJIEIYIONINe ABA CJIO0BA, MepeiTn Ha b CTPOK BHM3, 3aMeHUTH VIBaH, HA
ITerp”, KpoMe TOTO, KOMAHIBI PACIOJIOKEHBI YI00OHO TIPHU TECATUTIAIBIIEBOM Me-
Tozie edaru. TakyKe B vim e€CTb MOJICBETKA CHHTAKCUCA, ABTOMATUIECKAs Pac-
CTAHOBKa OTCTYIOB B IIporpammax, nepexos 1o ¢gynkuuam 8 C/C++/Java u
MHOTO€ JIpyTOe.

Ecrb numib ofgun pegakTop, KOTOPBIH mpeBocxomuT ero no rubkoctu. OH
Ha3bIBaeTcd emacs. Pasymeercst B Linux oH Takske JIOCTYIEH, HO HE BCEIIa eCTh
B MUHMMAJIbHOI ycraHOBKe (B OTsiMume or vim).

2.5 VYmnpaBJjieHue 3ajgadamMu

UNIX gBislercss MHOr03a,Ia9H0i CHCTEMO. DTO IO3BOJIAET BHIIOIHATH KOMAaH-
Jibl W IIPY 9TOM OJIHOBPEMEHHO I[IPOJI0JI2KATH PA00TATh WUJIM HALIPOTUB, J1aTh KO-
MaHJIy Ha CepBEpe TOCPEICTBOM IUCTAHIIMOHHOTO JOCTYITA, 3aT€M OTKJIIOUUThCS
¥ BEPHYBIIUCH YBUIETH PE3YJIbLTAT BBIMOJHEHUS KOMAHIBI.

Jljisi BbILIOJIHEHUS KOMaH/Ibl B (P)OHOBOM PEKKME I1I0CJIe He€ HaJ0 HAIUCATb
3naKk &. Hanpumep, eciu mHamo HaiiTu Bee daitnnl *.html ma mucke, To mpomecc
9TO JOJNTHI M, ITOOBI KOMAHIa PadOTa M HE MEIaJIa MOXKHO €€ BBITOJHUTH TaK:

$ find / -name ’*.html’ > result 2>&1 &
[1] 9599

ITepenanpaBiieHre BHIBOZA J€/IaTh MPAKTUYIECKH 00sS3aTEIBHO, eciu Bbr He
xXoTHuTe, YTOOBI MPOrPAMMa, TTHUCAJIA, PE3YJIHTAT HA IKpaH, Mmerras paborars. Ha
9KPAaH BBIBEJICS HOMED 33/1a9U B KBAIPATHBIX CKOOKaxX u HOMep mporiecca. Ilocme
9TOT0, €CJIU BBECTU KOMAHJLY

$ jobs
[1]+ Running find / -name ’*.html’ >result 2>&1 &

TO MOJIYYUM CIUCOK 3aIMyIIeHHbX padbor. Ecim pabora 3aBepiena, T0 BMECTO
Running 6ymer Done, a npu oBTOPHOM 3aIlyCKe KOMAH/IbI jObS €€ B CIUCKe yKe
He Oyzer.

Ecmm mano 3aepmuts (HOHOBYIO 337a4y, TO MOYKHO BOCIIOJIB30BATHCS KO-
manzoin kill

$ kill %1

IMocne 3naka % monrken 6BITH HOMEp 3a4a491, KAKOH OH ObLI B KOMaHIE jobs.
ITocsie ocranoBku 3a0a4u OyIeT BbIBEIEHO cooOIieHne (0ObIYHO JOCTATOYHO Ha-
karb emé pa3 Enter)

$

[1]+ Terminated find / -name ’*.html’ >result 2>&1

st Toro, 4T0o0BI IPOIECC He TPEPBIBAJICS TIOCTIe BBIXO/A M3 TEPMUHAIA Ha-
9UHANWTE ero ¢ KOMaH bl nohup

$ nohup find / -name ’*.html’ > result 2>&1 &
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B srom cnyuae Bor cMoxKeTe BHOBH BOWTH B CHCTEMY IMO3K€ M IIOCMOTPETDH pe-
3yJITATHI.

Ecan Bor yike 3amycTunn JIUTETHHYI0O KOMAHIY W XOTUTE €€ TPUOCTAHO-
BUTH, HaxKMuTe ~Z. Torma KoMaHJa MPUOCTAHOBUTCSA W Bbl momyduTe mocTym
K KOMaHIHON cTpoku. it MpOIOIKEeHHs BBIMOJHEHNS KOMAHIBI B OOBITHOM
pexmMe HabepuTe

$ fg %1
WNnu moxkere niepeBecTu €€ B (POHOBBIN PEKUM:
$ bg %1

Ecan mago mocMoTpeTsh Mporecchl He TPUHAJIEKAIIe K TEKYIIEMY TepMU-
Hasly (HAIpuUMep, CO3JaHHbIe YKa3aHHbBIM BbIIIe 00pa30M ), TO MOKHO BOCIIOJIb30-
BaThCs KOMAaHIOH Ps. Be3 mapamMeTpoB OHA MTOKA3BIBAET TOJIHKO MPOIECCH ITPU-
HaJJIesKallue TeKyIeMy TEPMUHAILY

$ ps

PID TTY TIME CMD

9329 pts/0 00:00:00 bash
9964 pts/0 00:00:00 find
9965 pts/0 00:00:00 ps

B mepBoii Komorke HOMED TpoIiecca, ero Tak HaszbiBaeMblit PID, B mocaemmeit
— UMsi KOMaH/bI, KOTOPAas 3aIyIIeHa B 3TOM mporiecce. Eciu HyKHO TOTHOE UMst
KOMAaH/IbI, TO HY2KHO J100aBATH HECKOJIBKO TapaMeTPOB

$ ps -o pid,args

PID COMMAND

9329 -bash

10030 find / -name *.html
10069 ps -o pid,args

K04 -0 mo3Bosisier uaMeHATh (popMar BbIBOAA. /1T BHIBOJA BCEX IIPOIEC-
COB, 100aBbTE KJIIOY -€, & €CJIU XOTUTE IOy YUTh TOJHKO CBOU IPOIECCHI BHITIOJ-
HUTE KOMAaHLy

$ ps -u $USER

Kutiou -u nozBossier (GpuabTpoBaTh BBIBOJ, IO MTOJIH30BATEIIO, & epeMeHHast
USER xpaHuT UM TEKYIIEro MOIb30BATES.

st Toro, 9T00BI OCTAHOBUTD IIPOIECC, IOy IEHHBIN TAKAM 00Pa30M, MOTb-
gyiitech Toi 2Ke Komanoit kill, HO B KavecTBe mapamerpa moACTaBasgiiTe HOMED
npomnecca (6e3 cumBomna %).

$ kill 10030

Ecau nporecc 3aBuc, To on mozxker He orBedars Ha curaad Kill. Torma moxmHO
cIenarh TPUHYIUTEIHHOE TMpPEphIBAHNE Mpolecca Toil ke komanmoi kill, Ho ¢
napamerpoMm -KILL.

$ kill -KILL 10030

Ho 3anomumnre, uro xomanga kill ¢ kmouom -KILL wme mo3soaser mpuio-
KEHUIO 3aBEPIUTHCT KOPPEKTHO W MOXKET MPUBECTH K TOTEepe JaHHBIX. Ecau
MPOTrpaMMa, He 3aBEPINUJIaCh MOC/IE TAKONH KOMAH/IbI, 3HAYUT 3aBUCAHIE TTPOU30-
o B oxHoM u3 dyuknuit sapa. Tyr yke HUYeM HE MOMOXKEIb, PAa3Be UTO
MOKHO OTHpaBuTh coobienue o6 ommbke (bugreport) pazpaboruukam spa.
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2.6 Emgé pa3 nmpo moaxoxa UNIX

Kaxk Bor, oueBunno, yxe 3amernsu, B UNIX s pemrenus s060it 3a1a4u eCcTh
HeckobKO myTtedt. Hampumep, mias obpaborku (HaitjioB MOXKHO HCIOIb30BATH
KaK TapaMeTp -exec, Tak u xargs. OyHKIMOHAIHHOCTh awk u grep Takxke mme-
pekpbiBaerca (awk mmpe, HO MeeHnHee u ciaoxHee). OOIU IPUHIUIT FTOrO
MOAXOMA: Y KaXKI0M 3aJa9n JOKEH ObITh CBOI HanboIee MOAXOIAINN HHCTPY-
menT. Paznoobpasue srux uncrpymentoB B Linux emé 6ombime: PERL, python,
tcl, He cuuTasd OrpoOMHOrO KOJIMYECTBA CHEUAJN3UPOBAHHBIX yTuinT. Pekomen-
JIYI0 TIOCTAPAThCS €CJIM He U3YyUUTh WX BCE, TO XOTS ObI BBISCHUTDH JJIsI KAKUX
33199 9TO JIydIlle BCErO MOAXOANUT U U3ydaTh MO Mepe HEeOOXOIUMOCTH.

Bropoit mpunmun UNIX: komaH1a He JI0JIKHA, 3alpalIiBATh MTOATBEPK ICHUST
7 He JOJKHA HUYEero cOOOINaTh MPH yCIexe, HO 00A3aTeNbHO JOMKHA COODIMATH
00 ommmbke. B HEKOTOPBIX CAyYasX 3TOT MPUHITUAIN KAXKETCA HE K MECTY, HAIIPH-
Mep, B KOMAHIaX TUTA rm UIu (hOPMATHPOBAHUS JUCKA. VIMEHHO TIO9TOMY HAJIO
BCErJa MOMHHUTB O TAKOM “HEIPYIKETIO0HOM” TTOBEIEHUN CUCTEMBI.

Tperuit npuanun: j0bas 3a7a4a pa3dUBAETCd HA MAJEHbKNUE KYCOYKH, 3a-
TeM IS KaxKJOro KyCOuYKa IMUINeTCS MaKCUMaJbHO obmias mnporpamma (mpu-
Mep: 3a/1a49a — pusbTpalus CTPOK U grep, ymeomuii 06padarbiBaTh MPOU3BOIb-
Hble PeryJ/isipHble BbIpaKeHus). 3areM BCE 910 cKJjeusaercd upu nomouu shell
(koHBeiiepbI, OJICTAHOBKA APTyMEHTOB, BpeMeHHbIe (ailibl, u T.1.). [lobounbM
3¢ deKTOM JAHHOTO MOAX0A SABJISETCS TO, YTO MPAKTUIECKH BCE KOMITOHEHTHI
UNIX sapasiorcs 3amenumbivu. Hampumep, Linux ssasercs o cyru UNIX, Ho
¢ apyruM sapoM (IIOJIHOCThIO coBMeCTUMbIM). AHajoruduo, grep B Linux na-
nucad rpynnoii nporpammucroB GNU, HO 9T0 He MEIIaeT UCHOIb30BATH T€ 2KE
ckpunthr, uro u #Ha apyrux UNIX cucremax wian gaxe mocrasuth GNU grep Ha
soboit apyroit UNIX.



I'maBa 3

KomanHable nHTEpOpeTraTophbl

3.1 sh

NManauaarrno B UNIX 6b10 OBa CTaHIZAPTHBIX KOMAHIHBIX WHTEPTPETATOPA.
Onun maseBasca npocto sh (or ciosa shell, To ecth 060I0UKa UM KOMAH/I-
HbIil mHTEpHperaTop), a apyroit csh (C shell). B sTrom paszene paccmorpum
Bo3MokHOCTH Sh.

Pazymeercsi, ocHOBHBIM Ha3HAYMEHUE KOMAHIHOIO MHTEPIPETATOPA SABJISIETCSI
BbIoIHeHne Koman 1. Ho, kpome 3Toro, gacto ObIBaeT Hy?KHO [I€PEHALIPABIEHUE
BBIBOJIA, (DOHOBBII 3aIyCK KOMAaHI U BCE OCTAJBHOE, UTO OBLIO PACCMOTPEHO B
MpeabIayIneii TiraBe. Becem 3TuM U 3aHIMAETCS KOMAHIHBIH HHTEPIIPETATOD.

UNIX pa3zpabarbiBajics TPOrpaMMUCTAMA ¥ JJIs TPOTPAMMUCTOB, MOITOMY
B sh ObLT peanmm30BaH eI A3bIK IPOrPAMMHUPOBAHU. PaccMOTprM OCHOBHBIE
€ro BO3MOXKHOCTH.

3.1.1 IlepemeHHBIE

Bo-niepsoix, sh moxer paborars ¢ nepemenHbIMU.IIOTHBIN CITUCOK yCTaHOBJIEH-
HBIX II€PEMEHHBIX MOXKHO ITOCMOTPeTh KOMAaHI01

$ set

¢ He MpUBOXKY 37€Ch BBIBOJ TON KOMAHJBI, TAK KaK OH OYEHBb OOJIBIION.
YT00BI CO3/1aTh HOBYIO MEPEMEHHYO UM U3MEHUTH CYIIECTBYIOIIYIO JOCTATIHO
IIPOCTO HaNuCaTh

$ x=5
$ echo $x
5

Kak BumuTe, mepeMerHas yCTaHOBUJIACH. Temeph €€ MOXKHO MCIOJIH30BATh B JIIO-
ObIX KOMaHax. PEKOMEHIyeTCsT HCIIOIb30BaTh UMS IEPEMEHHON HE B Bue $x, a
B Buze ${x}. lnaue MoKeT UMs LIEPEMEHHO CJAUTHCH C CJEALYIOLUIMM CUMBOJIOM.
Hanmpuwmep:

$ echo $xd .. ${x}d

34
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. 5d
Takoke nMeHa IepeMeHHbIX MO2KHO HUCIO0JIb30BATh BHYTPU CTPOK OrPAHUYEH-
HBIX KaBbIYKaAMU

$ echo "x=8%x"
x=5

Ho BHyTpm cTpOK OrpaHuyeHHBIX anocTpodaMu BCe CHMBOJIBI TOHUMAIOTCS
OyKBaJIbHO.

$ echo x=$x’

x=$x

Co3manayio mepeMeHHyI0 MOYKHO MepeaTh 3allyCKAeMbIM TPOIPAMMAM.
Buyrpu mporpaMmbl Takas mepeMeHHasi Oy[AeT CIATAThCA ‘TIepeMEeHHO# OKpY-
skernsi” (environment variable). Yro6sI ¢ies1aTh JTOKAJIBHYIO IEPEMEHHYIO TIEpe-
MEHHOM OKPYZKeHUs HUCIOJIb3YyeTC s KOMaHIa eXport.

$ export x
$ sh

$ echo $x
5

3/1ech MBI 3KCTIOPTUPYEM TIEPEMEHHYI0, 3aTeM 3amyckaeM emmé onu shell (ko-
MaHIoi sh) u B HéM cMoOTpUM nepenaHuyio nepemenuyio. Moxere mpoBepuTh,
9TO €CJIM He WCIOJIb30BATH €Xport, TO mepeMeHHas X 3/eCh OyIeT HEIOCTYITHA.
Yto6b! BLIATH U3 3aMyIIEHHOr0 HHTEpIperaTropa Haxmure "D. Ecan Takum 06-
Pa30M BbIATH K3 HOCAEAHErO HHTEPIPETATOPA, TO CHOBA IIOABUTCS IIPUIJIALICHUE
login (B KOHCO/N) WK 3aKPOETCA OKHO TepMUHATA (B TpadUIecKOM peKuMe).

3.1.2 Cxkpunrsl

Tak ke, Kak u 10001 361K MporpamMupoBanue shell mo3BosseT uCmoNIB30BaATH
OTIEPATOPHI YCIOBUH U ITUKJIOB.

Hanpumep, a1 Toro, 4ToObI BRIBECTH UMEHA BCeX (BaiiioB B TEKYIEM KaTa-
Jjiore B Bugie "ums = file MOXKHO KMCIIO/IB30BATH CJIEAYIOLLYIO POrPaAMMY

$ for iin *
do

echo "uma = $§
done

i"

umd = t
uMs = t2

[IporpamMmy MozKeT€E BBOOUTD MPSAMO C KOMAHIHOM CTpOKHu. Pazymeercs, ecim
MPOrpaMMa, TOCTATOYIHO OOJbIas, €€ HeyTJ00HO KaXKIblii Pa3 BBOAUTH BPYUIHYIO.
B sTom ciydae moxkuO co3marh ckpunm. IlepBas cTpoka CKpHUIITa JOTXKHA BCE-
rja ObITh
#!/bin/sh

B sTom ciydae cucrema OyaeT 3HATH, 9eM €ro UCHOJHATH. /lajee mpocTo me-
peNnuChIBaeTe KOMAHIbI, KOTOPbIEe HEOOXOANMO BBIMOJHATD. 1IpeamomokmM, ITo
ckpuntT HasbiBaeTcd script.sh. Torma mo okoHYaHHM €ro CO3IaHUs HAIO HCIIOJ-
HUTb KOMAaHIy
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$ chmod +x script.sh

9Ta KOMAHIA TO3BOJISET UCIOJHATH JaHHBI (aiii. 3aTeM MOXKXHO €ro BbI-
TIOJIHUTH

$ ./script.sh
mg = t
ma = t2

3amMerbTe, YTO JJjI8 BBINOJHEHUS CKPUNTA HEOOXOIWMO YKA3bIBaTh MyTh K
memy. Jleso B TOM, 94TO ecqim KOMaHIa yKa3zaHa 0e3 MyTH, TO HHTEPIPETATOD
HILIET COOTBETCTBYIONMiT (paiijy B KTajorax, ykasaiubix B nepemennoit PATH

$ echo $SPATH
/bin:/usr/bin:/usr/local/bin

Ecnn xenarenbro, 910061 ObLTa BO3MOXKHOCTD 3aIlyCKaTh (hailyibl U3 TEKy-
Iero Karajora 6e3 yKasaHus ./, JOMHIINATE TYTh . K 3TOH MepeMeHHOI

$ PATH=$PATH.:.

[To-ymon4yanuio Tak He CIejIaHo, TAK KAaK CYUTAETCsd, YTO HADOP KOMAaHJ HE
JIOJIPKEH 3aBUCETh OT TEKyIero karajora. Ecaum Ber Oymere mucarh mjs cedst
CKPWITHI, TO JydIle cuenaiite cebe karanor /bin, B KoTopom Oyjiere XpaHUTh
CBOW CKPWIITHI 1 100aBbTe 3TOT yTh B PATH.

AnprepHATUBHBIN 1yTh 3aIlyCKa CKPUIITOB, HAIUCAHHBIX Ha sh:

$ . script.sh

B sTOM ciydae cTpOKH CKPHUIITA MPOCTO TOACTABISIOTCS HETIOCPEJICTBEHHO B KO-
MaHIHYIO cTPOKy. B wacTtHocTH, 3TO 3HAYXT, YTO MEPEMEHHBIE, YCTAHOBJIEHHDIE
BHYTDPH CKPHUMTA OYAYT AOCTYMHBI W MOCJIE €ro OKoH4danwus. [Ipn obbraHoMm 3a-
IIyCKe IlepeMeHHBIe XKUBYT TOJIBKO /10 KOHIIA CKPHUIITA.

3.1.3 for: mepemeHnHas B COHCKe 3HAYECHHI

Bepuemcest k nukay for u pacemorpum ero nonogpobuee. OOiuit BUj 1uKIIa
BBITJISIIUT KaK
for <mepemennas> in < CITHCOK >
do
< KOMaHJIbI >
done

Crncok B J@HOM CJIydae — II0CJIe/[0BATEIBLHOCTD CJI0B, PA3/IeJIeHHbIX Tpobe-
JIAaM¥, TaK Ke KakK U CIHUCOK apryMeHTOB y KOMaH/bl. COOTBETCTBEHHO, AHAIIO-
TUYHO TPOOESIBI U MPOYUNEe CIHEICHUMBOJIBI MOXKHO JTHOO SKPAHUPOBATH OOPATHBIM
CJ19110M, J110O0 3aKJII0UaTh B KaBbluky (uiu anocrpodst). Takzke MOKHO UCLO/Ib-
3oBarh mrabsousb: shell.

[Ipu BbITONIHEHWM TIEPEMEHHOH, 3a/aHHO TOC/e CIoBa for mpucBamBaroTCH
[IOCJIETIOBATEIbHO 3HAYEHUS U3 CIHUCKA, U C KAXKIBIM U3 HUX BBIMTOJTHSAIOTCH KO-
MaH/Ibl, 3anucanabie Mexkay do u done.
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3.1.4 YVYciaoBHadg KOHCTPYKIUHA

Jlaibiie pacCMOTPUM KOHCTPYKIIMK C YCIOBUSIMHU. Pe3ynpTarom yCaIoBUsS B
shell cumraercs kom BO3BpaTa, MOITOMY MPOCTEHINTUMU BAPUAHTAMH YCJIOBHAX
KOHCTDYKIIMII MOXKHO cunTarh oneparopb! || m &&. Ecau npu BbImonHEHHH
YCJIOBHSI HAJO BBIMOJHUTH HECKOJIBKO KOMAH/I, JIMOO 4TO-1ubO0 CesiaTh IPU He
BBIIIOJIHEHUH YCJIOBHS UCIIOJIb3YeTCs KOHCTPYKIIUS
if <ycnorune>
then

<KOMaH/IbI >
elif <ycroBue2>

<KOMaHIbI2 >
else

<KOMaHIbI3 >
fi

Yacru elif u else neobssarenbunl. [Ipu npoBepke ycjioBust B Sh mcTuHOIM
cuuraercs 0, a J102Kbi0 J11060e HeHysIeBOe YUCIIO (B IPOTUBOIOIOKHOCTD A3bIKY
C !II). To ecTb ucTUHY BO3BpAIAET YCIIENTHO 3aBEPIICHHAS KOMAHIA.

Jst IpoBepKM yCIOBHil MCIONb3yercs crenuasibHas Komanga “[”. Obmmii
CHUHTAKCHUC BBIISIUT KaK:

[ <ycioBue npoBepku> |
3amerbre, 9T0 MpobesIbl epPe] U MOCHe YCI0BUs 00A3aTe I bHbL.
OcHoBHBIE yCIIOBHS:

® -n CTPOKA: HCTHHA, €CJIA CTPOKA IIyCTasd, UCIOIb3YeTCA JJis IPOBEPOK BUIA
-n "$§var". Ecnim nmepemennast var He onmpesieseHa BO3BPAIIACTCA MCTUHA.

e -a uMmsa_ aiina: ucruHa ecau Takoil daitn cymecrByer (Karajaor Toxke

aitn)
o -fumsa_ daitna: wcruna ecin daiis ABISETCS OOBITHBIM

e crpokal == cTpoKa2: UCTUHA €C/IH CTPOKH PABHbI, IPOOEIT [EpPe/] U 1OCIIE
== obs3aTesien. AHAJIOTHIHO O0OPAOATHIBAIOTCS Onepamnun |=, >, <

e uyciol -eq 4YMCI02: MCTUHA, €CJIM YKCJIa PaBHbL. AHAJOIMYHO -Ne — He
paBHBI, -1t — MeHbIIIE, -le — MeHbITe win paBHO, -gt — 6OJIbIIE, -ge — OOIBITE
WUJIA PaBHO.

VesioBust Takzke MOXKHO cBs3biBarTh onepamusavu 11, IJIN, HE.
e <ycioBuel> -a <ycioBue2>: HCTUHA, €CU 00a ycaosusa uctTuaubl (1)

e <ycyioBuel> -0 <ycjaoBue2>: UCTUHA, €CJIU XOTs ObI OHO YCJIOBHE HCTHH-

no (MJIN)
e | <ycioBme>>: UCTUHA, €CIIH yCIOBHE JIOXKHO

Kpome Toro, MoKHO GpaTh yCI0BHUS B CKOOKM (CKOOKM TOXKE JIOJKHBI ObITH
OTJEJIEHbI TIPOOEIaAMU KAK U BCE MAapaMeTPhI).

BwmecTo kBagpaTHBIX CKOOOK MOXKHO HCIIOJIB30BATH KOMAHIY test:
test <ycmosue>

IIpumep:
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$if [ 2 -le 3 -a -n "test"]
then
echo ok

fi
ok

3.1.5 IMukxa while

Kpowme ycrosmoit koncTpykiuu B sh ecth Tak:ke ycaoBHBIH 1ukT while. Eé Bum:
while <ycyioBue> do <komanipi> done KomaH bl BbIIOJHSOTCS IOKA UCTHH-
HO YCJIOBHE.

Jlyist MHTEepaKTUBHOTO BBOJA B sh ecTh komaHga read.

$ read a
test

$ echo "a=%a"
a=test

JaHHyio KOMaH Iy OY€Hb YI00HO MCIIOIB30BAaTh COBMECTHO C IHMKJJIOM while.
Hanmpuwmep:

$ find | while read a

do

echo found=$a
done

found=.
found=./script.sh
found=./t
found=./t2

BoiBeser found=wums i Kaxk0ro Haiiaensoro gaiiia.

3.1.6 Jdoctyn K mapamMeTpaM CKPHUIITA 1 KOHCTPYKIIUSA BbI-
6opa

B sh Takske ecTh ymoOHBIE CPEIACTBA MJIst JOCTYMA K apryMeHTaM CKpumnrTa. B
nepemernnyo $0 3anocuTcs mmsa ckpunra, B $1 ero mepsbrii mapamerp, B $2 —
BTOpPOIi 1 Tak gasee. Eciiu HaI0 NOIyYUTh CIMCOK BCEX IIapaMeTpoB (Hampumep
s nukia for), ecrs nepemennas $@. Kpome Toro "$Q" packiampiBaercs B
H$1H ||$2H‘ .
Kpowme nukioB u ycmoBuit ecth ermé KOHCTPyKius Boibopa. Eé dopmar
case CJIOBO in
<mabJi0H>)
<KOMAaHIbI >
»
esac
[Ta6oHOB MOXKET ObITH HECKOJIbKO. B miabjione J0mycKaloTcs 3Haku *
?. Ecnm co cTpoKoii COBMaai0T HECKOIBKO IMabI0OHOB, TO BBIMOJIHIETCS EPBBIi
1o Tekcry. OOBIYHO 3Ta KOHCTPYKIIUS HUCHOIb3YeTCs A7t 00paboTKY mapaMeTpoB
ckpunros. IIpumepsr Moxkere nocmorpers B /etc/init.d/*.

n
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Takum obpa3oM, IPaKTUIECKH JTIOOYI0 IPOrPaAMMy MOXKHO HAMHCATH HEIO-
cpeacTBeHHO B sh.

3.1.7 CrapTOoBble CKPUITHI

Sh oyenb rubOK M HACTPAMBAEM. HPAKTUYECKU BCE HACTPONKH JIOCTYIIHBI de-
pe3 mepeMeHHble OKpy:KeHns. Hanmpumep, B mpuraamnienns KOMaHIHON CTPOKT
ycranaBauBaeTcsa B mepementoit PS1. Moxere ¢ Heil MO9KCIepUMEHTHPOBATD.

ITocse HexoToporo Bpemenu pabOTHL MOXKHO 3aMETUTb, YTO €CThb JeHCTBH,
KOTOpBIE HAJO ObI [e/IaTh MPU KayKJIOM BXOJE B CUCTEMY: YCTAHOBUTH TIEPEMEH-
HbIe, BO3MOXKHO ITPOBEPUTH IOUTY, & TaKKe Mpoune JAeiCTBUA, KOTOpasd MPUX0-
JUTCHA JeJIaTh KaXKJbIi pas.

st Takux AefiCTBUiT €CTh cMapmosvie CKPUNMbL.

Ecnu kakue-mu60 JeficTBUS TOMKHBI BBITOTHATHCS IS BCEX TOTh30BaTeNeH
cucreMbl (HAIPUMED, CTAHJAAPTHBINA BUJ [PUIJIAIIEHUs, BbIBOJ MHGMOPMAIUU O
LPEbLIAYLIEM HOAKJIIOYEHUN U T./1.), TO ITH JeHCTBUA MOXKHO 3auucarhb B daitie
/etc/profile. eiicTBus pw 3arrycke J1j1s KOHKPETHOTO TTOJIh30BATES 3aTHChIBa~
1orcst B daiin /.profile. Bamerbre, uro nms daiina HAYNHAETCS ¢ TOYKHU, TOITOMY
ero He BUJIHO KOMaHoii Is mwiu echo * (3aTo mMoxHO yBUzeTh uyepes ls -A).

3.2 bash: naTepakTuBHBI sh

Komanmueiit unrepnperarop bash (pacmmdposbiBaerca kak Bourne-Again
SHell) saBnsiercs naTepakTuBHOl Bepcueii sh. B HéM OblLiu cie1aHbl 3HAYUTE N b-
HbIE YJIy4llIeHus i paboThl HEIOCPEICTBEHHO U3 KOMAaHIHONR CTPOKH.

OCHOBHBIMU YJIYUIIIEHUSIMU SIBJISIOTCS BO3MOYKHOCTH DPEIAKTHPOBAHUS KO-
MaHIHO! CTPOKU, EPEXO/I CTPEIKAMU BBEPX W BHU3 MO MCTOPWU KOMAH] M aB-
TOIOIOTHEHIE KOMAHI U UMEH (DaiiioB.

IIpu pemakTupoBaHuu pabOTAIOT CTPEJIKHU BJIEBO W BIPABO, KHOMKK Home u
End ans mepexoma Ha HAYAIO U KOHEI CTPOKU COOTBETCTBEHHO. YIAISITh CUMBO-
sie1 MO2kHO KHOKamu BackSpace u Del,; a Takke MOXKHO yI1auTh BCE 10 HAYAJIA,
crpoku kombmHanuer "U u Bcé 10 KoHIA cTpokn KomOmHammeir “K.

st paboThI ¢ mCTOpHUeEil NCIONb3YIOTCA CTPEJIKU BBEPX U BHU3 JIJId IIEPEXO/IA
Ha IPEIbIIYIILYIO U CJAEAYIONYI0 KOMAHIbl COOTBETCTBEHHO. Ecam Hy»KHO BBECTH
KOMaH/Iy, KOTOpasi Obl7a BBEJEHA JABHO, TO MOXKHO HCIOIB30BATh IMOUCK. [ljist
sroro Haxkmure "R: nossurcsa magmucb “(reverse-i-search):”. Temeps BBOgHTE
KaKyI0-HuOy/Ib II0C/IEI0BATEIbHOCTD CUMBOJIOB U3 PaHee BBEIEHHONU KOMAHIBL
ITo mepe BBOJA B KOMAHIHON CTPOKE OYyAyT HMOSABIATHCA OJUKAUIINE COBIIAIA-
IOIIEe KOMAHJIBL.

Aprogononsenue paboraer HpocTo: HabupaeTe MepBble HECKOJIBKO CHMBOJIOB
KOMaHIbI uian daitna n Haxkumaere kiaapurry Tab. Eciam okonuanwe ompeme-
JIIETCS OJHO3HAYHO, TO COOTBETCTBYIOIIEE MMsI aBTOMATHYECKH OMOJIHAETCS,
€CJIM HET, TO 3By4YUT CUrHAJ. [[OBTOPHBIM HarKaTWeM 9TOH KJIABUINKA MOXKHO I0-
JIYIUTDH CIIHCOK BAPMAHTOB JOMOJHEHUs. TakKuM 00pa30M BO3MOXKEH OBICTPBIH 1
yA00HBII HADOP KOMAH,
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3.3 «csh

Kpowme sh 8 UNIX ects erme ogun crapgaptabiii shell. Hazeaercs om csh. Oc-
HOBHBIM OTJInYIneM OT sh siBjsieTcss GopMaT CKPUIITOB, & TAKXKE TO, ITO UCTUHOMN
31ech cuuTaercd 1. XoTs Ha caMoOM Jiejie 3TO He MEIIAeT STUM CKPUIITAM B3au-
MOJIEHCTBOBATH JIPYI C JIPYIOM, Tak Kak csh aBromarnyecku npeobpasyer KObl
BO3BpaTa TIPW YTEHWH B CBOH (popMaT, a MPHW BBIXOJAE W3 MPOTPAMMBI TaK¥Ke
npuBoauT BCE K crangapry sh. Ilepemennnie B csh ycranaBimBaroTcss KOMaHI0M
BHUIA

$ set i=5
Yurarorcss OHM TakK ke, Kak u B sh.

$ echo $i
5

VcsioBHbBIE KOHCTPYKIMH B CSh BbIIVISIAT KAk
if ( <ycmosme> ) then

<KOMaH/bI >
endif

i
if ( <ycioBue> ) <komaH[bI>

Amnasoru<Ho, OCTaNbHBIE KOHPYKIMM Takzke u3MeHeHbl Ha (C-momobHbre.
CrapToBbIMHU OBIIECHCTEMHBIE CKPUOTHL B csh sBmstiorest /etc/csh.login wmn B
/etc/csh.cshre, u nepconanbubie ckpunTbl Haxondarcs B /.cshre mwiu /.login.
Kakue u3 HEX HCHOIB3YIOTCs 3aBUCAT OT KOHKPETHOIO MHTEPIPETATOPA.

3.4 tcsh

Taxk ke kak Ha 6a3e sh 6b11 co3mam bash, Ha ocHose csh ObL1 Hamucan tesh. Hers
ero co3manns ObLITa TOM »Ke, 9TO W y bash: co3gaTrh ymoOHbBI WHTEPAKTHUBHBIN
KOMAH/IHBIfl HHTEPIIPETaTop.

tcsh Tak ke kak u bash nmeeT BO3MOXKHOCTD PETAKTUPOBAHUS B KOMAHIHOMN
CTPOKE, TIEPEMEIEHUs 10 UCTOPWHM KOMAaHJ, aBTOJONOJHEHUsT U Jake OOJIbIIe.
Hampuwmep, aBromononuenue B tcsh siB/isieTcss KOHTEKCTHBIM: TP BBOJIE

$ ps -

u Haxkaruu <'Tab> mosiBjisieTcst CIMCOK JOCTYITHBIX TTAPAMETPOB TOW KOMAH/IHI.
Bropoit mtoc tesh: ymenune ucnpaBigTh OMUOKH: HAIIPUMED IIPUA BBOJIE

$ pd
pwd (ylnlela)?

OyIeT TpeJIoXKEH WCIPABIEHHBIN BapuaHT. KOHEYHO Ke, OH He BCEr/a BEpeH
(nanpumep, Bbl xoTesu BBECTH PS), HO B LEJIOM BO3MOXKHOCTH OYeHb yJI0OHAS.

Takum obpazom B menom tcsh bomee ymobmbrit shell, wem bash, Ho ocnoBan
Ha JAPYyro#l cucreme KOMaH/,.



3.5. ZSH 41

3.5 zsh

HeckoabKo 0T1€1bHO TO OCTATBHBIX HHTEPIPETATOPOB cTOUT zsh. Ero ocHoBHBIM
[IPEUMYIIECTBOM SBJISETCH MO/LYJIbHOCTH U O4eHb O0Jiblias rubKocTb. B npun-
1MIe, OH cOBMecTHM c sh, mMo3TOMy ero MoyKHO MCMOJIK30BATH BMecTo bash, HO
Ha MPAKTUKE TaK /IeaTh HE PEKOMEHIYeTCsl, TAK KaK COBMECTHUMOCTH HE MTOJIHAS.

zSh TO3UITMOHUPYeTCs KaK Waea bHbIH mHTepakTuBHBIN shell. B #wém cyrme-
CTByeT BO3MOXKHOCTb O4€Hb 'MOKOI HACTPOMKY JOIOJIHEeHUH (IIPOCTO BBIIOJHUTE
KOMAaH/Ly

$ compinstall

3arem oTBevaiiTe HA BOIPOCHI yCTAHOBOYHOrO cKpunra. B gacraocru, zsh ume-
€T BO3MOXKHOCTL JOmoiHATh /u/s/d/zsh B /usr/share/doc/zsh unn BbIGEpaTD
apromarmaeckn daitanr *.log moce meperanpapienns 2>,

Hacrpoiika zsh BbIxoauT 3a paMKu 3TOH KHUTH, TaK KaK OH, B I€JIOM, CJIOXK-
Hee, 9eM bash m He BXOAUT B CTaHIAPTHYIO MOCTaBKy Jodoro Linux. Ho, econ
Bam mpuzercs MHOro paborarb B KOMAHIHON CTPOKE, TO CMOTPUTE B CTOPOHY
tesh u zsh.
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I'padpuueckas cucrema X
Window System

B Linux Ha caMoM fieJie HECKOJIHBKO BADUAHTOB JIOCTYTA K IPAMDUIECKIM BOZMOXK-
noctsMm. Ilepsorit BapuanT: framebuffer vepes apaitsep sapa. Xopomo padboraer
T0J16K0O ¢ VESA u He 0YeHbh HOBBIMHU KapTaMu, a TaKKe HE TPEI0CTABJIAET OKOH-
noii cucrembr. U Bropoit Bapuant: X Window System rak:ke n3BectHas Kak X11
nm mpocro X. X11 obecnednBaer OKOHHBIM mHTEpQeiic HAa rpaduIecKoM yT-
CpOHiCTBe, puUeM OOIIEHNe MEXKIy KJIUEHTOM (MporpamMMoii) u cepsepoM (rpa-
dbuaeckoii cucTeMoil) IPOUCXOIUT 110 CETEBOMY POTOKOJLY, YTO MO3BOJIAET OYEHD
JIETKO 00eCrevnBaTh MHOTO PADOYUX MECT C OJHOTO CEpPBEpA.

X cepsep obecreanBaeT mHTEPGEHC, MO3BOJAIONUI PUCOBATH HA IKPAHE
rpaduvecKkne TPUMUTUBLL (OKHA), TEKCT, KypCOp KJIABUATYDPLI U MbIIH. Tak-
K€ OH OTCJIEKUBAET COOBITHSI KJIABUATYPHI M MBIIMIA W OTIPABIAIOT HHPOPMA-
nuo 0 Hux Kjaumenty. OTcioma cieayer, 9To X cepBepy HeoOxommma mHQOpMa-
1ust 00 UCIOTB3YEMbBIX BHJIEOKAPTE ¥ MOHUTOPE, MBIIIH U KJIABHATYDPE, a TAKKE
daitiel ¢ mpudramu. Beé aTo omumcwiBaercsa B aitne KOHPUIYpAnH, KOTO-
poiit Moxker nasbiBarbes /etc/X11/XF86Config, /etc/X11/XF86Config-4 niu
/etc/X11/xorg.conf B 3aBHCMMOCTH OT MCMOJIB3YeMOil Bepcnuu X cepBepa.

4.1 Hactpoiika XFree86 unu X.org

Hactpoiika X pa3dura Ha HECKOJBKO pa3menaon. KaxKablii pa3mesa mMeeT B
Section "<wumsa pazgera>"

<HACTPOUKU pas3iesia >
EndSection

B paznmenax moryT 661Th moapas3aenbl. OmuChIBAIOTCS OHY TAKKeE, HO TOJIZKHbBI
ObITH BHYTPH pa3zeiia u BMecTo Section numercs Subsection.

4.1.1 Pazsagea Module

Ilepssriit pasnen wazwBaercs “Module”. 3mech mpuBoaUTCS CMCOK MOmyseir X
cepsepa. Komanapr B 9TOM pazzese BBITVIAAAT KaK

Load "<wuwms momymsi>"
3areM MOXKET HATH ILOJAPAa3/Jes C TeM K€ MMEHEM M OIUUIMU 3arpPyKaeMoro

42
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Mozyisi. OGBITHO HACTPOEK TO-YMOTIAHUIO JOCTATOTHO 71 HOPMAJIBHON Pabo-
Tbl I'Paduyeckoil HojaCucTEMbI, HO MO/IY/IbHA HACTPONKA 1103BOJISIET [IOBLICUTH
CTabMIILHOCTH PAOOTHI 38 CIET YMEHBITIEHNsT (DYHKITHOHATLHOCTH: HATTPUMED [IJIsT
orkouenns 3D yckopeHus: MOKeTe OTKJIIOYUTD 3arpy3Ky momyias GLX.

4.1.2 Paszpea Files

Crenyromuit paznen: Files. B atom paszerne ykasanbst mytu K ¢aiiny 6a3bl gaH-
ubix RGB (uapamerp RgbPath, mensts ero ner neobxonumocru) u karauioram ¢
mpudramu (mapamerp FontPath). FontPath moxer 6biTh 1160 TIPOCTO TOMHBIM
WMEHeM KaTaJjiora, Jub0 MMEHeM KaTaJjora u cTpokoil “:unscaled” — 3To 3naqwr,
910 MPU@THl HE HALO MACMITAOMPOBATH, MMOJE3HO JJIS PACTPOBBIX MIPUQTOB.
Takzke Moxker ObITh 1yTh BHJa “unix/:7100”. 1o 3uauut, uro X cepsep Oy-
Jet 6parh mpudThl 0T cepBepa mpudToB. Ero HACTPOHKY MOXKeTe H3MEHUTD B
daitne /etc/X11/fs/config. B ném 3a aHa0ru4Hblil CLIUCOK KATAJIOIOB OTBEYALT
mapamerp catalogue.

4.1.3 Pazgen ServerFlags

Hanee umer pasgen ServerFlags. 3mech MOXKHO yKaszaTh Takue HACTPOWKH X
cepBepa Kak BO3MOXKHOCTD JIJIf [I0JIb30BATE IS IEPEKIIOYNTHCA B APYLOM PeXKUM
WJIK BOOOILE B APYI'YIO0 KOHCOJIb. [10-yMOIYaHUIO IPAKTHYECKU BCE BO3MOKHOCTH
BKJIIOYeHBI. OOBIYHO WX BBIKIIOYAIOT TOJIBKO IO COOAYKEHUSAM OE30TACHOCTH WJIN
CTaOMILHOCTH.

IlepeunciuMm onuuy OTBEYAOIINE 33 KAXKIYI0 BO3MOKHOCTD:

e Option "DontVTSwitch" — 3anpemniaer nepekodaTbes B Apyroil BUPTY-
aJbHBIA TepMuHAT. Ecim 3T0# onmuu HeT, TO MOYKHO MEPEKJIIYaThCs [0
naxkaruio Ctrl+Alt+F1..F12 qna nepexsiodenuss B repmunai 1..12. 13
TepMHUHAJIA 00PATHO MOXKHO MEpeKIIUnThesa Haxkas Alt+F1..F12. O6bru-
HO TIepBbIe 6 TEPMUHAJIOB TEKCTOBbBIE, a Mg X Window ucmonb3yercs Tep-
MHHAJ HOMeD 7 (HO He BCerja).

e Option "DontZap" — 3amperaer BeIKII0OYATHL X cepBep. Ecan aToit ommun
HET, TO CEePBEP MOYXKHO OCTAHOBUTDH (BMECTE CO BCEMU 3aIlyIIEHHBIMU IIPO-
rpamMmamu) KomGunanueil kiaasum Ctrl4+Alt+Backspace. Horna Gbisaer
IIOJIE3HO, €CJIN 3a0JIOKHPOBANIACh IpadpuIecKas Cpeta u3-3a KaKOH-TO IPo-
rpaMMBbI, a KOMIBLIOTED Ieperpyxkarb HexkemarenbHo. Ho Takxke mozer
ObITH OIACHO, TAK KAK IIPH HAXKATUHM 3TOH KOMOMHAIMYM HHKAKOrO IOJ-
TBEPKICHUST HE 3aIPAIIUBACTCS, & WHOTIA MCHIOIb3YIOTCS MOXOXKUE KOM-
OMHAIIMU KJIABUIL B IOBCEJHEBHON padoTe.

e Option "Dont Zoom" — 3sampemaer [HOJIb30BATEN0 MEHATb pa3pe-
IeHne KpaHa. KCam He 3amperneHo, TO MEHSTh MOXKHO KJIABHUITIAMY
Ctrl+ Alt+(cepsiit uTtoC MM cepwiit MUHYC).

e Option "DisableVidModeExtension" — 3anperursh HacTpamBaTh m300pa-
xkenue. Eciu 3T0ii onnuu HeT, TO MOXKHO HACTPOUTDH M300PazKEHUe KOMAaH-
noit xvidtune.

e Option "AllowNonLocalXvidtune" — paspemnrs yJaJeHHbIM KJIMEHTaM
HACTPAUBATh N300parkeHue.
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e Option "DisableModInDev" — 3anperurs MEHATH HACTPOUKH KJIABUATY-
pbl ¥ Mblmyu. Eciu HE 3ampemeHo, TO uX MOXKHO MEHATHb IPH HMOMOIIH
KOMaHIbI Xset

e Option "AllowNonLocalModInDev" — pazpenurs yaajgeHHbIM KIXEHTaM
MEHSATH HACTPONUKY KJIABUATYPHI ¥ MBIIIIH.

4.1.4 Pasgeasr InputDevice

Teneps i KaxKZOro yCTPOMCTBA BBOJAA HEOOXOAMMO CO3/aTh PAa3/Es
InputDevice. O0sizare/bHbIMU [TapaMeETPAMU  ITOIO  Pa3JENa  ABIAIOTCS
Identifier u Driver. [lepBriit mapaMeTrp COIEP:KUT TEKCTOBBIN UIEHTHMOUKATOD
JIAHHOTO yCTPOMCTBA M 1O HEMY MOYKHO Jlajiee Ha 3TO YCTPOWCTBO CCHLIATHCH.
Bropoit mapamerp yka3biBaeT Ha ApaiiBep 3Toro ycrpoiicrsa. s KimaBmary-
pbl o gosizkeH ObiTh pasen kbd wiu keyboard (B 3aBucumocru or tuna X
cepBepa), a it MbIUIM COOTBETCTBEHHO MOUSeE.

Kpowme Toro, ecTh HEKOTOPOE KOJIMYECTBO HACTPOEK KAK JJis KJIABUATYDHI,
TaK ¥ JJis MbId. /{1 KJIaBUaTypbl MOYKHO yKA3aTh CJIEIYIOIIHE OTIIIV:

e Option "AutoRepeat" "500 30": mepBoe 4yucsio — 3ajepKKa B MUAJLIHCE-
KYHJIaX, BTOPOe — MOBTOPEHWI CHUMBOJIA B CEKYHJY, €CJU IMOJb30BATEb
nepxut kiaasuiy. [lo-ymomganuio “500 307

e Option "XkbModel" "pcl01": momens knaBuarypbl. CIMCOK BapUaHTOB
mozkere mocMorperhb B /usr/X11R6/1ib/X11/xkb /rules/xfree86.1st

e Option "XkbLayout" "us,ru(win)": packnaaku. Eciu y Bac kiaBuarypa
6e3 Win-knasuii, To craure mpocro "us,ru". Becero moxker ObITh 10 5
PaCKIaI0K

e Option "XkbOptions""" "grp:ctrl shift toggle,grp led:scroll": macrpa-
MBAET TIEPEKTIOYEHNE PACKIAIO0K. YKa3aHHAS B KAUeCTBe MPUMEPa CTPOKA
MO3BOJISIET MEPEKII0YAThCT MeX Ay packiaaakamu depe3 Ctrl+Shift u mo-
Ka3bIBATH CMEHY PacKIagok cseroauozoMm Scroll Lock. AnbprepHaruBHbIe
BapuaHTHI Takke cMorpure B /usr/X11R6/1ib/X11/xkb /rules/xfree86.1st

V wmpiiu HacTpoek menbiine. OCHOBHBIX JIBe.
Option "Protocol" "<wums_mporokoma>"
OMUCHIBAET THUM MbBIMH. [IONHBIA COHCOK TPOTOKONOB MOXKHO —TOCMOT-
perb KoMmMaHaol “man 4x mouse” (B ASPLinux 9.2 mago BBOAUTH ‘“man
Jusr/X11R6/man/man4/mouse*”). O6bI9HO TP YCTAHOBKE MBIIIb HACTPAHBA-
ercd aBToMaTrnyecku. Bropas obs3aTesbHas ONIHs:
Option "Device" "/dev/mouse"
3mech momkeH ObITh yKaszaH daitn ycrpoiictBa wmbimu. Eciu He paboraer
/dev/mouse moxkere mnompo6oBarh /dev/psaux (mst PS/2), /dev/usbmouse
(st USB) mm /dev/ttySO (mma COM1). OcranbHble mapaMeTpbl MOXKHO He
yKasbiBaTh. Ecim y Bac AByXKHONOYHAST MBIIIb, TO PEKOMEHIyeTCs J100aBUTH
napamerp Option "Emulate3Buttons". Torma npu HaxkaTuu ABYyX KHOIIOK BMe-
CTe TIPUJIOKEHNE OyIeT CIUTATh, 9TO HAYXKATA CPEJHSS KHOMKA. JTO YaACTO ObI-
BaeT HeoOxommMo, Tak Kak mpuioxkerns UNIX paccunrambl Ha TPEXKHOTOYHYIO
Mmbits. Hampumep, eciim mOMeTuTh KyCOK TEKCTA JIEBOH KHOIKOM, & 3aTeM Ha-
XKaTh CPEIHIO KHOIKY, TO MOMEYEHHBIH KyCOK OyJerT BCTaBJIEH B AKTHUBHOM
OKHE, KaK ecu Obl ObLT HEIOCPEICTBEHHO BBEIEH.
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4.1.5 Paszgen Monitor

Hanee naér pasmen Monitor. Y Hero Takse HOJXKEH ObITh MICHTU(PUKATOD
(xomanmoit Identifier "<uma>"). Kpome T0oro Heo6XoauM0 yKa3aTh IAAIa30HbI
BEPTUKAJIbHON U TOPU30HTAJIBHOM pa3BepTKH. BepTukanbHas pa3BepTka yKa3bi-
BAaeTCsl B NepIax U 3a/1aeTCs KOMAH IO

VertRefresh <min>-<max>

, TJIe min ¥ maxX COOTBETCTBYIOIINE YUCIA. [OpU30oHTATFHAS PA3BEPTKA, YKA3HI-
BAaETCA aHAJOTUIHO KOMAaHIOIt

HorizSync <min>-<max>

, HO 3]IeChb y¥Ke YUC/Ia 33]a0T TOPU3OHTATLHYIO PAa3BEPTKY B Kuaoreprnax. Tak-
JKe 37IeCh MOYKHO YKa3aTh CTPOKH OIMUCAHUS JIOMOJTHUTEIbHBIX PEXKUMOB. Peskum
OLIUCBHIBAETCA CTPOKOI BUIA

ModeLine "<ums>" PixelClock hdsp hbeg hend httl vdsp vbeg vend vttl
WM TOJIPKHO OBITH CHMBOJIBHBIM, KaK U JII000H nIeHTH(OUKATOP U TPATUAITHOHHO
JAI0T WMEHa BUIA <IHUPWHA >X<BBICOTA >, Hampumep, “640x480”. Ocrambubie
napamerpbl — uncaa. PixelClock — vacrora RAMDAC nuist aToro pexxkuma (4em
60JIbLIIe, TE€M BbILIE 4YaCTOThl BEPTUKAJIBHON U rOPU30HTAILHOIT pazsepTku). OHa
MOXKeT ObIThH Heresoi. hdsp — mupuna skpana B nukcensx. hbeg, hend, httl 3a-
BHUCAT OT MOHUTOPA, HO B OOIIEM CIy9ae WX MOYKHO BbIOpATh MPOW3BOJIBHO, a
moTroMm HacTpouTh. Heobxomumo Beimosaenue ycmoBus hdsp < hbeg < hend <
httl. Ananoruuyso u nocinemgaue 4 gucia. ITocae Toro, Kak IPUOJIU3ATENHHO Ha-
CTPOMJIU PEXKUM, 3alycKaere X CepBep B 9TOM DPEKUME, a B HEM 3allyCKaeTe
xvidtune (pazymeercst, on gosken ObTh paspemen). Tam nogbupaere HacTPOii-
KU TaK, 9TOOBI N300paKeHNe Ha, MOHUTOPE 3aHWMAJIO BCIO TIJIONIAIh MOHUTODA
¥ He BBIXOAUJIO 3a Kpas. Ilociie HacTpoiiku Tekyne 3Hadenns u3 xvidtune me-
penuceiBaere B ctpouky ModeLine.

4.1.6 Pasznea Device

B pasnene Device n0o/mKHbI ObITH HACTPORKU ApaiiBepa BUACOKAPTHI. Kak Mmu-
HUMYM, JOJ2KeH ObITh HAeHTH(DUKATODP U UM« apaiiBepa. Hampumep,
Section "Device"

Identifier "GeForce 5600"

Driver "nvidia"
EndSection

BriBaer, 9o 115 OHOM 1 TO# 2Ke BHIEOKAPTHI MOYKET OBITh HECKOJIBKO Apaii-
sepos. Hanpumep as1a NVidia kpome npaiisepa “nvidia” ects emé npaiisep “nv”
6e3 3D yckopeHusi, HO OTKPBITHIN U 00jee crabuibHbI. CMCOK BCexX npaitBepoB
B CHCTEME MOXKETEe TIOCMOTPETh KOMAHIOM

$ Is /usr/X11R6/lib/modules/drivers

Heobs3arenbabie mapaMeTpbl 3aBUCAT OT ApaiiBepa U, KaK MPABUJIO, UX OIH-
caHUe JIOCTYIIHO IIPU ITOMOIITA

$ man 4x <HM§I_,£[paﬁBepa>

4.1.7 Pazmeua Screen

Terepb BCE HMCIOJIb3yeMoOe anmapaTHoe OOecIevdeHre OMpeeieH0 U HAJ0 yKa-
3aTbh, 9TO C 9YeM HCIoJb3yercs. /leso B Tom, 910 X 6e3 0coObIX mpobieM MOKET
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paborarb ¢ HECKOJBKUME MOHUTOPAME, BHICOKAPTAMU, KJIABHATYPAMH, MbIIII-
kamu. B pazjesne Screen HyKHO NpUBsA3aTh MOHUTOD K BUJAEOKApTE. 31eCh 00si-
3aTeIbHBIMU TTAPAMETPAMHY SIBJISTFOTCS:

o Identifier — uuenruduxarop sxkpauna (Screen)
e Device ‘<umentudukarop BuUIEOKAPTHI >
e Monitor ‘<unenrudukarop MOHUTOpPA >

e DefaultDepth <6uros rHa nukcesn> — rimybuna npera. Ha camom meste 310
HEODSI3aTETHHBIN TTApAMETP, HO OYeHb PEKOMEHYETCS ero BbICTABISATD,
unage Oyzer 8 6ur/nukcen (256 1peros).

Takxke peKOMeH yeTcss B 3TOM pasjese co3narh nozapaszaesn Display. Boi-
DJISJIUT OH OOBIYHO TaK:
Subsection ‘Display

Depth 16

Modes ‘1280x1024 ‘1024x768 ‘800x600 ‘640x480
EndSubsection

[Tapamerp Depth ykaspiBaer K Kakoi riiyOmHE I[BETA OTHOCHTCS ITOT IMOJI-
pasziel1, Tak KakK MOXKHO CO3/aBarb HECKOJIbKO noapasaesnos Display. [Tapamerp
Modes no3Bossier yKa3aTh CIHUCOK UCIOIb3YEMbIX BUICOPEKUMOB. Hepes mpo-
6es1 BBOAATCS UACHTU(MUKATOPLI PEKUMOB (BBEIAEGHHBIX BPYYHYIO U CTaHIAPT-
ubix). [lepsbiii B 9TOM crucke GyZeT MCHOIb30BAThCA. [lepekIrouarbes MexK-
Ny pexkuMamu MOXKHO (eciu paspemieno B padzene ServerFlags) kuonkamu
Ctrl+Alt+cepbiit wrroc win cepbiif MUHYC.

4.1.8 Pazgen ServerLayout

B pazzaesne ServerLayout MOKHO yKa3arTh KaKue yCTPOMCTBA, BBOJA K KAKOMY
9KpaHy OTHOCATCHA. B KaxKI0M TakoM pa3jesie JOJIKEH ObITh UIeHTH(OUKATOD
(Identifier) u napamerpsr Screen u InputDevice.

[Ipumep Takoro pazmena:
Section ‘ServerLayout

Identifier ‘Serverl

Screen ‘Screen 1

InputDevice ‘Mousel ‘CorePointer

InputDevice ‘Keyboardl ‘CoreKeyboard
EndSection

[Mapamerper Screen n InputDevice bGepyT B KadecTBe mepBOrO mapamer-
pa uaeHTIdUKATOP COOTBETCTBYIONIEro paszaena. Kpome toro, B InputDevice
MOXKHO YKa3aTh JIOMOJHUTENbHBIE mapamMeTpbl. OOBIYHO HCIONb3YIOT MapaMeTP
CorePointer mist ocaoBroit mbiiku u CoreKeyboard misi ocHoBHO# KitaBuary-

pbL.

4.1.9 Ilpoume pasgennl

Ectb emme gomomHUTEIbHBIE PA3IEBI, UCIOIb3yeMbIe OTAETbHBIMU ApaiiBepamMu
Buzeokapt Hampumep, mjs Toro, urobsr BraoYnThb 3D g Bumeokapt nVidia
JKeJIaTeJIbHO UMETh B HACTPONKAX CJIeIYIONINN pa3aedi:

Section ‘DRI
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Mode 0666
EndSection

B nmoBwIX Bepcuax X cepepa X.org eCTh BO3MOKHOCTH WCIOTH30BATE MOJY-
MTPO3PAYHOCTH. UTOOBI €€ BKJIIOYNTH HEOOXOIMMO UCIOIb30BATH PA3IEI:
Section ‘Extensions

Option ‘Composite ‘Enable

Option ‘RENDER ‘Enable
EndSection

OTU HACTPOUKM MOXKHO HAWTH B JOKYMEHTAIIMU MO COOTBETCTBYIOIIEH KOH-
KpeTHOIT peanmn3anuu X cepBepa WM COOTBETCTBYIOIIETO ApaiiBepa.

4.2 ApxurekTtypa rpacduydeckoro narepdeiica

B UNIX wucnosp3yercd OPUHIMWI HE3aBUCHMbBIX CJIOEB. J1po orBedaer 3a cu-
CTE€MHBIE BBI30BBI U JOCTYT K allapaType, CHCTEMHbIE YTUJIATHI U OMOIHOTEKHT
3a JOCTYI K CTaHIAPTHBIM CUCTEMHbIM OObekTaM (aiiaam) u T. 1.

Ananornuno X obernedymBaer TOJILKO CTaHIAPTHBLIA uHTepdeiic K apaiise-
Py BHIEOKAPTHI, OTPUCOBKY mpudTOB U Kypcopa Mbinm. Ho mnosb3oBaresio
J7IsI HOpMAJIbHON paboThl Hy2KeH OKOHHBIN mHrepdeiic. Insa obecmevenns 3o
GYHKIINK CYNIECTBYIOT OKOHHBIE MEHEIZKEPHI.

Cambrit TpUMUTUBHBIN U3 HUX twm. Bcé, 9T0 OH yMeeT, 9TO Npy HAKATHE HA
¢ OH BBIBECTH MEHIO C TPUJIOKEHUSIMU, BEIONPATH AKTUBHOE OKHO IPY HABEJICHUHT
Ha HEro, IepeMeniaTb OKHA IIPU NIePeTACKUBAHUM 32 3ar'0JIOBOK U U3MEHATH Pa3-
Mep IIPU IIePeTaCKUBAHUU 33 CIeNUAJIbHBINR Yy4aCTOK Ha 3ar0JI0BKe OKHa CIIpAaBa.
3aTo 3arpy3Ka 3Toro MeHeRKepa MPOUCXOAUT MI'HOBEHHO W OH COBCEM HeTpebo-
BaTEJICH K PECypCaM.

Kpowme HemocpecTBeHHO OKOHHBIX MEHEIKEPOB CYIIECBTYIOT MPOrPAMMBI,
KOTOpble Ha3biBaercd “pabounmu cpenamu’ (desktop environment). Haubosnee
uzBectHbiMu u3 HuX aisiorcs KDE u GNOME. 9tu mporpammbr obecriedn-
BAaIOT €IUHbIA BUJ CTAHJIAPTHBIX HPUJIOKEHUN, eJUHbIA KOHTPOJIbHBIA LEHTD C
HACTPOWKAMHY, CTAHIAPTHBIE KHOMKHU U IUAJIOTOBbIe OKHA. Pa3ymeercs pecypcos
OHM TIOTPEJJISIOT ropa3ao OoJIbIe U UMK HEYI00HO MOJIh30BAThCS, €CIIU TTPUXO-
JIATCS 3aIlycKaTh rpadudeckoe NpuiioKeHne He IPUHAJJIeXKalnee K UCIOIb3ye-
Moii paboueit cpeme. Kpome Toro, nx mpakTuuecKu HEBO3MOXKHO HACTPOUTD O,
cebst (TaK ke Kak u cranjgaprubiii unrepdeiic MS Windows).

X TakKe TO3BOJISIET XPAHUTH HACTPOWKN TPUJIOXKEeHWH. B HEM ecTh TOHsA-
tHe pecypcos. Eciim mocmorpute B Kartamor /etc/X11/app-defaults, To yBumure
TaM MHOTO TEKCTOBBIX (DAMIOB C HACTPOUKAMY COOTBETCTBYIOMINX MPUJIOXKEHU.
K coxanenuo, au KDE au GNOME He ucnons3yor 3Ty BO3MOXKHOCTL. st
JIOKQJIbHBIX PecypcoB ucnosb3dyercs ¢aiin /. Xresources.

Ecau ectp xenanme caenarb yaoOHYO rpadudecKyio pabodIyio Cpemy s
cebs1, TO PeKOMeHIyI0 MocMoTpeTh fvwm. B Hém ecTh BOZMOKHOCTH HACTPOUTH
PEAKITNIO MeHe/Kepa Ha JI00yi0 KOMOWHAIIMIO KHOIOK MBIIIN W KJIABUATYDHI,
a Tak»Ke O4YeHb I'MOKHEe BO3MOYKHOCTHU IIO OIMCAHWIO KHOIOK HAa OKHE, MEHIO,
BCILJIBIBAIOIIUX MEHIO U MPOYUX 3JEMEHTOB. TakyKe 0YeHb KEeJTATETLHO TOCMOT-
perb JOKyMeHTALuIO 110 Bo3MozKHOCTsM camoro X (“man X”).
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4.3 3anyck X

Bamyck X cepBepa MOKET ITPOUCXOIUTH UJIU TIPY 3arpy3Ke KOMITBTEPA UJIN BPYU-
Hyto. [I1s1 aBroMaTnveckoii 3arpy3ku X cepsepa B daiise /etc/inittab Haiigure
crpoky “id:5:nitdefault:” (BmecTo 5 moxker GbiTh Apyras uudpa) U 0OCTaBbTE
tyna uudpy 5. Kpome Toro, ybeaurecs, uto X cepBep ecTh B CHCTEME W yCTa-
nosser XDM, GDM numu KDM. *DM obecnieunsaer ayTeHTH(MUKAIMIO MOIB30-
Bareseil B rpauaeckoM PeRuMe W BHIOOP OKOHHOT'O MEHEZKEPa.

B pyunom pexmme 3amycka Bo3MOxKHOCTEl Oosbiie. Hampumep, MoxxHO 3a-
MyCTUTH HA, OJHOM U TOM 2K€ KOMITbIOTEPE /IBa X CEPBEpPa C PA3HBIMU HACTPOU-
KaMHU.

B mpocreitimem ciydae s 3aiyCcKa IOCTATOYHO HAOPATH KOMAHLY

$ startx

Ecam yxke onua X cepBep 3amyIleH W HAJIO 3aMyCTATH BTOPOM TaKOU Ke, TO
BBEINTE

$ startx -- :1

Jlasee BMECTO €IMHUIBI MOYKHO BBOJUTD CJIEYIOIIAE GUCTA.

Ternepb, TPEANIONOKAM, 9TO MOJIH30BATEb HE XOUYET, 9TOOBI TPY3UJICST 00-
mecucTeMubIil OKoHHbIH Menemkep (Hanpumep, GNOME), a xoder 3amycruTh
OJIHY-eIMHCTBeHHYI0 rpaduyeckyio nporpammy. dns sroro B daiin /.xinitrc
HAJI0 3aMUCATh BCE KOMAH/IbI, KOTOPBIE JOJI?KHBI BBITOJHITHCS MIPU 3aIyCKe X.
Hanpumep, arobbl 3amycrurhb xterm, a 3aremM twm, MOXKHO BIKCATH T/

xterm &

twm

O6paruTe BHUMaHWE Ha 3HAK aMIIEPCAHJIA, a TaKXKEe ero OTCYyTCTBHE Yy TO-
crennei komanapl. eno B Tom, 9o X ceccus OyIeT BBIMOJHATHCS 10 €X IOp
LOKA He 3aKOH4YMTCH BbinosHeHue (aitibl /.xinitre. Jdus skoHomMuu namsitu
MOXKHO 3aMeHuTh “twm” Ha “exec twm”. Torma mpu 3arpy3ke twm KOMaHIHBIN
WHTEPIPETATOP, UCIOIb3YEMbIi I8 UCIOJHEHNS Xinitre Oy1eT 3aMeIneH KOmIoM
twm. 3a npumepamu Ha

4.4 Jloctym K yJaJIeHHBIM X cepBepam

Iporokosn X window ocuoan na TCP/IP u, kak ciencrsue, aGcoIOTHO PO-
3padHbIM Ui CeTeBbIX coepuneHuil. g KimeHTa Besd HACTPOWKA COCTOUT B
ycranoeke nepementuoit DISPLAY. [Ins j0KaJIbHOTO COEIWHEHUST OH OOBIU-
Ho pasua “:0.0” M ycTaHaBIMBaeTCs ABTOMATHYECKW KOoMaH[oi startx. Ecium
ObLT 3amyIeH BTOpoi X cepBep KoMaHaoi “startx — :1”, To, COOTBETCTBEHHO,
DISPLAY 6yuner pasua “:1.0”.

st cereBOro coeIMHeHusi B 9TOM MEPEMEHHOM JTOJI2KHO ObITh 3HAYEHUE BUJA
“<mms_kommbioTepa>:0.0”. Hampnmep, 9To6bI cO31aTh HA KOMTIBIOTEPE Server
OKHO Xterm /10CTaTOYHO BBITOIHUTH KOMAHIY

$ DISPLAY ="server:0.0"xterm

Paszymeercs, mpeBapuTeibHO HA CEPBEPE JIOMKEH ObITh HACTPOEH YIAJTEeH-
HbIit mocryi. Bo-niepsbix, BoobIe o/ken 6birh pasperien gocryn mo TCP. s
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sToro miu 3amyckaiite X komanoil “startx — :0” (rorma craHzapTHbie HACTPOI-
KU HE NPUMEHSIOTCs) UJIM OTPeJakTupyiite cam ckpuir startx (ybepure B Ha-
crpoiikax -nolisten tcp). Ecnu xe 3amyckaerca gepe3 xdm(gdm, kdm), To nano
ybparh COOTBETCTBYIOINLYIO OMIMIO B ero Hacrpoiikax. st ASPLinux ymobnee
BCETO 3TO JeNarTh depe3 rpadudecknil KOHMUTYPATOD st ABTOPUBANAN HIIH
MozkeTe HaifTh B Karasore /etc daiin gdm.conf (momumre find u grep?). 3arem
B HeMm 3akoMmmenTupyiite DisallowTCP=true.

JL7ist KOHTPOJIST TOCTYTa UCTTONb3yeTcst KoMaH a xhost i apropusarms. B
TIPOCTEHTIIEM CTyYae MOYKHO HA CEpBEpe JIaTh KOMAHILY

$ xhost +

Torga ar060# MONIH30BATENH CMOMXKET 3AMyCKATH MPUJIOXKEHUS HA ITOM X
cepBepe. lnn MOXKHO HCIOJIB30BaTh aBropm3anuio. IIpocro ckommpyiite daita
Xauthority ot mosb30BaTens, 3amyCTUBIIEr0 X CepBep B JOMAIHAN KATAIOT K
MTOJI30BATEJII0, KOTOPBIH X0YeT Ha ITOM cepBepe dTo-1ubo 3anycruTh. OObIaHO
BO3MO2KHOCTD Y/IAJI€HHOIO JIOCTYIIa UCIOJIB3YETCH KOI/IA II0JIb30BATEb [IO/IKJIIO-
JaeTcs K YAAJEHHONH MAIHHE W XOYeT, YTOOBI 9TA MAINHA BHIBOIUIIA TPadute-
CKYI0 MHMOPMAITUIO HA €ro SKpaH. B Takoil cuTyanuu KOMIBIOTED MOJIH30BaTE-
JIsi BBICTYIIAET B POJIX X CEpBepa, a TEPMUHAJIBHBIN CEpBEP B pOU X KJIMEHTA.
Yro6sr He BBOAUTH 3Hadenue nepemenoiit DISPLAY B kaxmaoit cTpoke, MOKHO
[IPOCTO BBIMIOJIHUTH CHAYAIA KOMAH/Y BUIA

$ export DISPLAY —=myworksation:0.0

u 3aTeM paboTaTh KakK 3a CBOeil pabodeil cTaHIueid.

Bosee Ge3omacuabiM METOIOM pabOTHI C yIAJ€HHBIM X KJIHEHTOM SBJISE€TCS
pabroa mo mporokosy ssh. /lesio B Tom, aTo ssh mo3BossieT nepeaaBarh JaHHBIE
X mpoTOKOJIa BHYTpH mudPOBAHHOTO TOHHE . B 3TOM cityuae paspemars TCP
ans X cepepa He Tpebyercs. Bee meficTBus mo ayTeHTH(UKAIIHE TTOTb30BATE IS
7 mepeade TAaHHBIX K JOKAIbHOMY X cepBepy Oeper Ha ceds ssh.



I'maBa 5

A MUHICTPUPOBaHNE
Yy4eTHbIX 3allucei
MOJIb30BaTeJIeil U I'PYIIIL.
ABTopmu3anuga B Linux

5.1 IlIpaBa goctyma

Tlonwzosarenn B UNIX pasmesmeHbl Ha JBA KJIacca: OOBIYHBIE TIOIH30BATEIN T
cynepnosib3oBaresb. Cyneprnonb3oarens umeer HoMep (UID) paBubiii Hy/I0 u
Ha HEro He JEHCTBYIOT HUKAKME OPraHWYeHUs paB (KpOMe 3alpera Ha UCIOJ-
HEHWeE JIJIsl BCeX, HO U B 3TOM CJIy4Yae OH BCErJa MOXKET MOMEHSTh MPaBa JII0O0ro
daiina).

TpaaunuonHo, UMsI CyIepIOIb30BaTe N “root”, HO 9TO He 0bsi3aTenbHO. [Ipa-
Ba TIOJIH30BATEJIST OMPEIEISIOTCS TOJIBKO er0 HOMEPOM, & HE MMEHEM.

B UNIX npaBa mocryma k daiiny 3anucansr 12 6utamu u aByMs uaeHTADU-
karopamu. Ix MOXKHO ObLJIO yBHJIETH B BbIBOJAE KOMaHIbI “stat” (cm. crp. 14)
i “Is -17.

Opun unentuduxarop — sro UID (User ID) mosb3oBaress, KoTopbiil Biia-
neer aiisiom. Bropoit uaentudukarop — GID (Group ID) — unenruduka-
TOP TpyHibl-Biaageabia. IIpaBa mocryna 3afai0rcs st BIAAESbIA, IPYIIIb-
BJIQJIEIBIIA W BCEX OCTAJbHBIX. KarKaprii Habop mpaB OMUCHLIBAETCS TpeMms Ou-
tamu. COOTBETCTBEHHO, €CTh TPU MPAaBa: MPABO YUTATH, MPABO MUCATH W TPa-
BO BBINOJIHATH JAHHBIN (aita. s KaTajgoros mpaBo YUTATh MO3BOJISET MTOJY-
YUTH CIUCOK (halIOB BHYTPU KATAJIOTaA, & IPABO BBIOIHSITE TO3BOJISIET OTKPBIThH
daiin B aToM Katasore. [IpaBo mucarsb MO3BOJAET CO3/IaBATh U YIAJIATH (Paiiiibl.

B BoIBOZe Takmx KoMaHI Kak stat u “Is -I” cooTBeTcTByIONIME TPABA MOXKHO
YBUIIETHh B BUIIE CTPOKHU BUJIA ““TWXIWXrwx . 37I€Ch TE€pPBbIii CUMBOJI TIOKA3bIBAET
tun daiisa, nepsbiii HaA0OpP r'WX MOKA3bIBAET IIPABA MOJIb30BaTEdA (T - YTEHUE,
W - 3alKCb, X - BBIIOJIHEHUE), BTOPOH — TPYIIbI, TpeTuil — ocrajbHbIX. Eciu
crout OyKBa, TO MPABO €CTh, & €CJIU CUMBOJ “~”, TO IpaBa HeT.

[IpaBa npuMeHSIOTCS MO MPOCTOMY AJTOPUTMY: €CJIM TOJIH30BATENb — Bia-
JIeJIell, TO TPUMEHSIeTCs IEPBbIl HabOp IPaB, MHAYE €CJIH OJIb30BATEb BXOIUT

50
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B I'DYIIILY-BJIa/IeJbIA, TO IPUMEHAETCS BTOPO# HAOOP MpaB, WHAYE IPUMEHSIETCS
Tperuit Habop mpas. Takum 0O6pa3oM MOKHO cerarhb (Baii, mpaBa Ha UCI0Ib30-
BaHUE KOTOPOTO OYIyT ¥ BCEX, KPOME BJIAIENIbIIA UJIN Y BCEX, KPOME HEKOTOPOit
TPYIIIIBL.

OpuH TOMB30BATEIb MOYXKET BXOAWTH B HECKOJBKO I'DYII U OJHA W3 TPYIII
JOJIZKHA OBITH /T HEro DJIABHOM T'PYIIIOi: eif OyayT NpWHAIeKaTh CO31aBa-
eMble 3TUM Moab3oBaresnem ¢aitinel. [IpaBa mpu co3ganuu myia ¢aiiiioB paBHbI
0666, a s waramoroB 0777 (uncia B BochbMepudHOM bopMaTe, TO €CTh st
dbaitnos rw-rw-rw, a JIjig KaTaJoroB IWXIWXrwx). 3aTeM CHUMAaIOTCs OUThHI, yKa-
3aHHbIE 3HAYEHWEM umask.

Ecau 3anycturs komanay umask 6e3 mapamMerpoB, MOXKHO YBHIETH TEKYIIEE
3HaAYEHUE ITON MaCKU:

$ umask
0022

Yr00bl yCTAHOBATH HOBOE 3HAYEHUE, [IPOCTO MEPEAliTe ero B Ka4ecTBe Ia-
paMerpa:

$ umask 23

$ umask
0023

ITo-ymonuyanwuio craBurcs 3uadenue (022, 3amepimaroriee KOMY-aub0 Kpome
BJIAIENIBIIA IUCATH B CO31aBaeMble (pailabl m KaTaioru.

Kpowme srux npas ecrb ewe tpu 6ura cuenuanbubix upas: SUID(set UID),
SGID(set GID) u sticky bit. IIpaBo SetUID, ycranosnennoe ua dbaiii, npu 3a-
mycke sToro aiiyia Jaer nporpamMMe mpasa BiaJesbla daiina, a He mpaBa TO-
ro, KTO 9Ty mporpaMMy 3amyctuia. HanpuMep, KOMaHaa CMEHBI MAPOJIs JTOIK-
HA MMETb BO3MOXKHOCTH IHCATHh B (aill maposei, a mojbp30BaTe/b HE JOJKEH
uMeThb Takoi Bo3MozkHOCTH. COOTBETCTBEHHO HA NMPOrPAMMYy M3MEHEHHs Hapo-
neit (/bin/passwd) crapurcst SUID w BiazesbieM 3TOH MPOrpaMMbl SIBJISIETCS
root. A 3uauwmT, Oyayun 3amyIneHHON, OHa BCErIa UMEET mpasa root’a. B cTpoke
npas SUID noka3an OyKBOii S§ BMECTO X B IIpaBax I0Jib30BaTess (€cju mpasa
BBIIIOJIHEHS HET, TO S):

$ Is -1 /bin/passwd
-rws--x--x 1 root root 27596 Nov 5 09:02 /bin/passwd

Amnasornano geiicrByer npaBo SGID, HO B 3TOM ciydae MeHsieTCsi TPYIIa
nporpammbl. Takzke i KarajgoroB B Linux mpw yCTAHOBJIEHHOM 3TOM OwTe
co3maBaeMbie B KaTayore Gailabl Bcerga OyayT UMeTh Ty K€ TPYIINY, 9YTO U Ka-
Tajor. B cTrpoke mpaB 3TO mpaBo yKa3hIBAeTCs OYKBOH S BMECTO X B IPaBax
rpynnbl. B Linux ecth emé ogHO WCHIOIb30BAHUE HTOIO MPABa: €CJIH €CTh ITO
[IPaBO W HET IPAaBa JJis TPYIIbI HA BBINOJHEHUE, TO IPU OTKPLITUU ITOTO (aii-
JIa MCIIOJIb3YETCsl MEXaHU3M LPUHYMTe bHOro 3axsara (mandatory locking). To
€CTh MOXKHO 3aIMPETUTh OTKPLIBATH 3TOT (hailj KOMy-aubOO eI, moKa OH OT-
KpbIT. /1151 Becex mpounx (paitioB UCIOIB3YETCs MEXaHN3M JOOPOBOIBHOTO 3aXBa-
ra (advisory locking): MOXKHO yCTaHOBUTH 3aIlPET HA OTKPBITUE, HO OCTAJbHBIE
MPOrPAMMBI JOJKHBI TPOBEPATH CTATYC ITOrO 3AIPETa U MOTYT UTHOPUPOBATH
3axBar.
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sticky bit B mpormmtoM HCIOMB30BAJICs, ITOOBI IPOrPAMMA, C JAHHBIM OXTOM
[OCJIE 3aKPBITHS HE BBIMPYKAJIACH U3 MaMATH. B HACTOsIIIEe BpeMsi, €MHCTBEH-
HOE ero WCMOJh30BAaHME: €CJIM KATAJOT WMEeT 3TO MPaBo, TO YAAJIUTHL U3 HEro
daitn mmeer paBo TOJILKO Baazesier dafiia uian Biaaesern Kkarajora. Kax mpa-
BHUJIO 9TO MPABO YCTAHABIMBAETCS HA KATAJIOL /tmp.

5.1.1 MWN3menenue npaB agoctyna K ¢aiiay: chmod

st m3MeHeHusT mpaB I0CTyna K hairy ucnonab3yiorcs komanga chmod. Oma
MO3BOJISIET YCTAHABINBATEL MpaBa Ha (DAL, TPUHA/IEKAIINE MT0JIH30BATEITIO.
B mpocreiinem ciydae e€ BBI30B BBITJIAINT KaK

$ chmod <mpasa> <ums daiima>

<mpaBa> B JJAHHOM CJIy4Yae — BOCbMEPUYHOE 4YHCJI0, Hampumep 666, naa mpas
rw-rw-rw-. TakKe MOYKHO yCTaHABAWBATH WJIN YAAJATH OTAKIbHBIE TTPABA, €CIN
BMECTO UHCJIa yKa3aTh KOMAHIbI BHAA +T, +W, +X, -T, -w, -X. [Laoc 3HagmT
“nobaButh’, MuHyc — “‘yopars’. Ilpu 3TOM COOTBETCBYIOIIEE TPABO U3MEHSIETCS BO
Bcex Tpéx mabopax. Ecim HaIo M3MEHNTH B OIHOM HAOOPE, TO TMepes KOMaHIO
[106aBbTe OJIMH CUMBOJI: U JIJIS IPaB MOJb30Baresda (user), g JJjid IPaB TPYIIIbI
(group), o mas Bcex ocraibHbIX (other).
Yrober yeranosuth mpaBo SUID nabepure:

$ chmod u+s <umsa daiima>
Yrobsr yecranosuth SGID:

$ chmod g+s <ums daiiaa>
Yrobsl ycTanoBuTh sticky bit:

$ chmod +t <mmsa daiiaa>

[Ipu konmpoBaHUM, eC/iK HE YKA3aH KJII0Y -p, cauMaiorcs mpasa SUID, SGID
u sticky bit, a Tak:ke cCHUMAIOTCS TpaBa yKa3aHHbIE B umask.

5.1.2 MHN3menennme Baazaeabna ¢aiiabi: chgrp u chown

Cymnepnonp30BaTesib MOYXKET CMEHWTDh Biajesbia daiisa komaumoi chown. Eé
dopmar
$ chown <user> <umsa daiiaa>

<user>> MOXKeT OBITh KAK UMEHEM MOJIb30BaTess, Tak u ero UID. Takke BO3MOXK-
HO OJJHOBPEMEHHO MEHATH MOJIb30BATENA U I'PYIILY, €CJIX BMECTO NMEHU IIOTb30-
BaTeJisi BBECTH Y€PE3 IBOETOYNE UM TOJIH30BATENS W UM TPYIIIIbL.

[Tonb3oBaTens MOKET CMEHUTDH IPYIITY-BJIa/Iebiia (Daiiia Ha OJHY W3 I'PYIIIL,
K KOTODBIM II0JIb30BaTe/b HpUHAAiekuT. Jljisg 3T0ro ucuosb3yercs KOMAaHIa
chgrp:

$ chgrp <group> <ums ddaiiga>

Tax>ke MOXKHO MCIOIB30BATH chown ¢ yKa3aHneMm CBOEro UMEHU B KAYECTBE MMe-
Hu mojib3oBarens. Cynepnosb30BaTeib MOXKET MEHSTh TPYIITY-BJIAIebIa JII0-
6oro (aitia 6e3 orpaHuYeHui.

IIpu cMeHe rpynnb-BiIaeabla Wik Biaajgenbia caunMarorces npasa SUID u

SGID.
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5.2 ABTOopm3anuga moJib3oBaTeJieii

5.2.1 Popmar daiijioB y4ETHBIMU 3ATTUCAMU

ABTopu3zanus moap30BaTENA OCYMIECTBISETCS MO JIOTHHY (AMEHH TIOJIb30BATENS )
u naposo. Cnucok nosp3oBareseil 1 HeKOTopasi HHQPOPMAIUSA O HUX XPAHUTCS
B (aiime /etc/passwd. UnraTh €ro MOryT BCe, & MCATHh TOJBKO CYTEPTOIb30Ba-
TEJh.

Dopmar daiina /etc/passwd: B KaxK 10l CTPOKE CIIUCOK MOJI€ii:

e <JIOI'MH>

e <IapoJib>

e <UID>

e <GID>

o <TIOJITHOE UMS >

e <KOMAaHJHBIA MHTEPIPETATOP >

IMons pasmenenbl gpoeTounsaMu. Ilpumep 3ammcu:
root:x:0:0:root: /root: /bin /bash

B mone <jiorma> XpaHUTCA UMS TIOJIB30BATEN S, KOTOPOE OH JIOJI?KEH BBECTH
JIJIsl ABTOPU3AINU. DTO UMsl JOJZKHO COCTOATH U3 (PP U CTPOIHBIX JIATHHCKUX
OYKB M HATUHATHCS C OYKBBI.

[Taposs B 3TOM haiile xpanurcs B 3amudpOBAHHOM BUIE, TPUIEM UMD
SIBJIAETCSA OJHOCTOPOHHAM, TO €CTh 13 M(Pa BOCCTAHOBATH MAPOJIb HEBO3MOXK-
vo. Takxke B rpade <maposb> MOKET ObITH CUMBOJ ‘X, KOTOPBIA 3HAYUT, ITO
uaposib xpanurcd B daitie /etc/shadow, cumson “V uwiau “*’ 3nauur, 4ro noj
STUM MMEHEM BONTH HEb3s (yuéTHas 3amuch 3a0JI0KUPOBAHA).

Xpanurs maposs aydiie B /etc/shadow mak Kak sror daiin 3amperier Ha
YTEHHWE W MOJB30BATENN HE CMOTYT MONBITATHLCA MOA0OpaTh mapoib. Emé omun
BapuaHT OJIOKUPOBKU yuérHOl 3amucu: ykaszarb B nose <shell> /bin/nologin
(ecim TaxkoBOi nmpucyrcrByer B cucreme). 1or (haiijl BBIBOAMT COOBILEHUE O
GJIOKMPOBKE U 3aBEPIIAETCS, 9TO TO3BOJISET MOJIb30BATENIO Y3HATh, UTO APOJIh
OH BBEJI BEPHO, HO €ro y4éTHas 3aIuCh 3a0/I0KUPOBAHA.

Penakruposanue /etc/passwd Bpy4YHYyIO KpaiiHe HE DEKOMEH/IYETCsl, TaK KaK
[IPY HAPYIIEHUM CHHTAKCHUCA MOXKHO IOJIYyYUTb IIOJIHOCTH HEPaBOTOCIIOCOOHYTO
cucremy! Ecu Bce-Tak¥u HEOOXOAMMO 3TO CIAEJIAThH, UCTIOIL3YHTE KOMAHIY VIPpW.
Oma BbI3bIBAET PEJAKTOP Vi, HO MOC/E PAJAKTUPOBAHUS MPOBEPSAET PE3YJIbTAT
Ha KOPPEKTHOCTH ¥ AacT Bam manc ncnpasuts ommbKy. Kpome Toro, npn mobas-
JieHuu 3anucu B /etc/passwd oHa aBTOMAaTHYECKHU IIPEJIOKUT OTPEJIAKTUPOBATH
coorBercrByommM o6paszom daitn /etc/shadow.

Crncok nudopmarmn o rpynmax xpauurces B daiise /etc/group. Ero dopmar
aHasiornves /etc/passwd, HO CIMCKO TIOJIeH JPYTOii:

o <uMsd I'DYIIIbI >
e <I1apoJib>

e <GID>
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o < CIIMCOK II0JIb30BaTesei >

Tak xke kKak u 'y /etc/passwd, y /etc/group ecrb “renesoit” daiin ¢ napossymu
/etc/gshadow. PenakrupoBars /etc/group, eciu HeoOGXOAMMO, HALO KOMAHJION
vigr.

B daitse /etc/shadow kpome naposisi XpaHsaTcsi JaHHbIE O TOM, CKOJIKO BPe-
MEHU JIAHHbIH naposb peficrBurener. CHMCOK HoJeil B 3anucax 31oro gaiiia:

e <JIOrUH >

e <TapoJIL>

e <jara cMeHbI aposs (kommdectso ageit ¢ 01.01.1970)>
e <CKOJIbKO JHEll Helb3d MEHATH Haposhb>

e <depe3 CKOJBKO JHEH HeoOXOAUMO IIOMEHATH HapOyIhb >

® < 3a CKOJIBKO JIHel 10 UCTeKaHUs CPOKa J1efCTBUA 11apOoJId [IPE1yIIPeK/1aTh
IOJIb30BATE A >

e <Yepe3 CKOJLKO JHel MOCTe HCTeKAHNS JeHCTBIS TapoJist YI6éTHAS 3aIUCh
GsI0KuUpyercs >

e <jnara GnokupoBanus 3anucu (ameii ¢ 01.01.1970) >

5.2.2 IIpouecc aBropm3anumn: login, PAM

Ucropuyecku 3a mporecc aBropusanuu orBedasa koMmania /bin/login. 3arem
MOSIBUJIOCH JIBA, HAIIPABJICHUS 110 YLy YIIEHUI0 KAYeCTBA U I'MOKOCTH CHCTEMbI aB-
topusanuu. [leproe HampaBjieHWEe: BCEBO3MOMKHBIE YIyUIIeHUsST O6A3BI YUIETHBIX
samuceii, HaunHasg or LDAP u sakanuusas CYB/I. Bropoe namnpasiienue: He3a-
BHCHMAsI Ay TeHTU(DUKAIHS MOJIH30BATEIEN TPY TOCTYTIE K PA3INIHBIM CEPBUCAM
(mouTa, npokcu, ftp), Tak Kak y KaxKJ0ro CepBUCa MOI'YT ObITb CBOM I10JIb30Ba~
TEeJIN.

s pemenus 3tux 3amad Obia co3mana cucrema PAM = Pluggable
Authentication Modules, To ecTb HOAK/IIOYaEMbIX MOIYJIEH ayTeHTH(DUKAIIY.
IIpu ux ucCHONB30BAHUU CMEHA UCTOYHUKA YYETHBIX 3aluceil CBOAMTCI BCEIrO
JIVIITB K TOAKJIIOYEHUI0 COOTBETCTBYIOMIErO MOIY/IS W JJIst KaXK IO MpOTpaMMBbI,
KOTOpAsi BBITTOJIHSET aBTOPU3ANNI0O MOXKET OBITH CBOM HAOOD ITUX MOIYJed.

Camn mozysn B Linux MoxkHO HafiTu B Karasore /lib/security, a nx Hacrpoii-
K1 (1 HABOPBI Momyseit A Kaspkoi dbyrkunn) B /etc/pam.d. Hanpumep, s
ynoMmsiHyTo# KoMan bl login wacrpoitku PAM 6yayr B /etc/pam.d/login.

Daiisibl KOHMUTYPAIMH UMEIOT TOCTATOYHO TMPOCTON CHHTAKCHUC: TEKCTOBBIE
CTPOKH, COCTOSIINE U3 YEThIPEX MOJeH pa3leIeHHbIX TPOOETEHBIME TPOMEXKYT-
kamu (npobesamu u tabamu). Bor sTu noss:

e < jneficTBue Momyns>: auth, account, password, session
e <Tun KOHTpOJs>: required, requisite, sufficient, optional
e <UMMSI MOJyJIsI>: ITOJIHOe UMsI daiiia ¢ MomysieM

e <l1apaMeTpbl MOJLyJid >
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HeiicrBre Momyist onpeesser GpYHKIUO, BeIIOTHAeMYTO cuctemoit PAM:

auth: ayrearudukanus mosb30BaTENs, TO ECTH OIIPEIeIEHNE, KTO OH €CTh.

account: ympapyieHHe YUETHON 3aIUChIO: OIPDAHWYEHUE JOCTYIa IO Bpe-
MEeHU JIHdA, OrpaHUYeHUe BpeMeHU JIefCTBUA 11apoJid...

password: cmena mapoJist

session: BbIIOIHEHHE JEHCTBHI DU yCTAHOBJIEHHU CECCHU: BEJICHHE JKYyD-
HAJIA, IOJKJIIOYEHHE JOMAIIHEro Karajora (eciau cereBoi)...

s npumepa paccMorpuM  MOaysb crazapraoil aropus3anmm  UNIX
pam_unix. Jdgs auth on BeIMOIHSIET TPOBEPKY BBEAEHHOTO JIOTUHA W TIAPOJIS
B daiimax /etc/passwd u /etc/shadow. s account oH BBITOJIHSET TPOBEPKY
CPOKOB jieficTBus naposis 1o nanabiv /etc/shadow. st password Bbinosiaser
sanuch napods B /etc/shadow. [is session mpocro 3anuchiBaeT B CHUCTEMHbBII
Ky pHAJL.

Teneps paccMOTpuM THIBI KOHTPOJs. OHM yKa3bIBAOT, KaK pearnpoBaTh
cucreme PAM Ha ycnemHoe OKOHYaHWE COOTBETCTBYIOIIETO MOMAYJIST M KaK Ha
HEYCIIEIITHOE.

required: g ycnexa Habopa HEOOXOIUM YCIIEX ITOTO MOJIYJISA, HO JAXKe
B CJIy4ae HeyCIleXa BBIIOTHSIIOTCS OCTATBHBIE MOJLYIIH

requisite: To ke, 4ro u required, HO IpEepPLIBAET BLIIOJIHEHHE CPA3y.
Hampumep, MoKHO Takum 06pas’oMm Cpasy NPEpPHIBATH IMPOIECC AyTEHTH-
(bukanuu pu HEBEPHOM MMEHH IIOJIb30BATE I,

sufficient: ycuex Mmo/yJisi IPUBOAUT K yClIEXy BCero Habopa, ec/iu He ObLIo
HEYCTIeXOB JI0 3TOTO0, JaJIbHEHIIIe MOYIN He PACCMATPUBAIOTCS

optional: pe3ynbrar MOIy/d HE BAWSET HA PE3yJbTaT HAOOpA, €CJIU eCTh
JApyTue MOIYJIN

ITocnenuue Bepcuun PAM nopmep:xuBaior eié 6ojee rubKuii cuHTaKkcuc. Bye-
CTO CTAHJAPTHBIX THUIIOB KOHTPOJISI MOXKHO WCIIOJB30BATh CTPOKH BHIA ‘[3Ha-
yenuel =geiicrBuel 3navenue2—=pueiicreue? ...J”. COOTBETCTBEHHO /1Jist KAXKI0IO
3HAYEHUsI, BO3BPAIIEHHOIO MOY/IEM, YKA3bIBAETCS COOTBETCBYIOIIEE IeiiCTBHE.
3HadyeHre MOXKET OBITH OTHUM W3 CJIEIYIOMIETO CIUCKA!

success

open_ err
symbol err
service _err
system _err
buf err

perm _denied

auth _err
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e cred insufficient

e authinfo unavail

e user unknown

e maxtries

e new authtok reqd
e acct_expired

e session _err

e cred unavail

e cred expired

e cred err

e no module data
e conv_err

e authtok err

e authtok recover err
e authtok lock busy
e authtok disable aging
e try again

e ignore

e abort

e authtok expired

e module unknown
e bad _item

Jis He yKa3aHHbBIX sIBHO 3HAYEHMI MOXKHO MCIIOJIL30Barh 3Hadenue “‘default”.
JleiicTBre MOXKeT ObITH YUCJIOM WJIM OJHUM W3 YKA3AHHBIX HUXKe. YUCI0 n O3HA-
9aeT, YTO CJIEIYIOIIHE N MOJLYJIeil JTOJIZKHBI ObITh IIPOMYIIEHBI (3Ta BO3MOKHOCTH
[03BOJIIeT MUCATh OYeHb TubKue crueHapuu aBropusanun). CrucoK BO3ZMOXKHBIX
TTeCTBUIA:

e ignore: pe3ysbTaT MO/YJisi HE OKAXKeT BJIMSHUS HA PE3yIbTaT HAOOPA
e bad: pe3yaprar HabOpa = HEYCIEX, BBHITOJHEHNE TTPOI0JIZKACTCS
e die: pesysibrar HAOOPA = HEYCIIEX, BBIIOJTHEHUE IIPEKPAIIACTC

e ok: ecim pe3ysibTaT MOYJIS HEYCIIEX, TO Pe3yabTaT Habopa TOXKe HEeyCIeX,
“Ha4Ye yCleX, BbIIOJHEHHUe IIPOJ0JIZKAeTC A
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e done: To ke, 9TO 0K, HO BBIIOJTHEHHUE TPEKPAIIACTCS

e reset: cOpocuTh MHMOPMAIUIO O BHIIOJHEHUH MPEAbIAYIINX MOyt

Hampuwmep, required depe3 3T0T CHHTAKCUC MOKET OBITH OMpPeIesIeH Kak
[success=ok new_authtok reqd=ok ignore=ignore default=bad].

N3 pocrynubix Mofysei xoresoch O6br ormeruTh pam stack. Ou mozBosis-
€T BBINOJHATH aBTOPU3AIMIO “Kak B HaOpoe TakoMm-To . Hampuwmep, ecium Ham0,
4100bl KOMaH/a login BhiIONHANA ayTeHTH(MUKAIUIO TAK Ke, KAK 3alUCAHO B
Habope system-auth, To Bcé, uTo HeoOXOMMMO BrHcaTh B /etc/pam.d/login:
auth required /lib/security /pam _stack.so service=system-auth
Kpowme mapamerpa service, B KOTOPbBIH EepeIAETCst UMsT HCIOIb3yeMoro Habopa,
ectb emné napamerp debug, KOTOPbIH BKJIIOYaeT 3amucCh COOOIIEHUI B 2KyPHAT
[IPU BBINOJIHEHUH.

Baarogapst Takoii cucreme aBTOpHU3AINN, JOCTATOTHO MOMEHSITEH OIUH (Dhaiil
JIJIst TOTO, 4TOOBI, HATIPUMED TepeBecTH BCIO aBropu3anuio Ha LDAP wim 6a3y
nauubix. Kpome-roro 8 ASPLinux ecrs rpaduueckuii kouduryparop (redhat-
config-auth), npu moMoIM KOTOPOro MOMKHO JIEFKO M MPOCTO CIEHEPUPOBATH
daitr PAM g aropusanuu o LDAP uau NIS.

5.3 AaMumHMCTPUPOBAHME MOJIb30BaTeJIei

5.3.1 PemakTupoBaHue CIIICKA rpymm: groupadd,
groupdel, groupmod

Kak yke 6b110 yKa3aHO BbIIIIE, €CTb BO3MOXKHOCTH PEJAKTUPOBATH CIIMCOK IPYII
HAMPSMYIO TTPHU MOMOIIY KOMaH 6! vigr. Ho, kak mpaBusio, aeficTBus 10 8 IMUHA-
CTPUPOBAHUIO CBOJATCS K TOOABJIEHUIO IPYTIIIBI, YIAJEHUIO, HHOTIA NW3MEHEHIIO
HOMEPA WJIH mapoJisi. Jjis Bcex 3Tux aeficTBUi €CTh COOTBETCTBYIONTNE KOMAH/IbI:
groupadd mobasaser rpymnmy, groupdel ynanser, a groupmod moauduiupy-
er.

Y komanz groupadd u groupmod ecrb napaMerp -g, HO3BOJISIONIMA ABHO
ykazarsb HOBBIH GID, 00OBIYHO 3aMpeIeHo CO3/1aBATh PA3HBIE TPYIINBI ¢ OJUHAKO-
BBIMU UAEHTU(DUKATOPAMU, HO €CJIU TOCIE - < HOMEP TPYINbI> 100aBUTH -0, TO
rpymnna OyZer co3maHa ¢ yKa3aHHBIM HOMEPOM BHE 3aBHCHMOCTH OT TOTO, €CTh
JI yKe Takas rpynna. Tak:ke KomMaHaa groupmod [Mo3BOJIseT ePEnMEHOBATh
PYyLIy [IPYA HOMOIIM KJIIO4Ya - <HOBOE uMs>. HeckonbKo npumepos:

e co3maem rpymmy students

$ groupadd students
e cmenum eii GID ma 1001

$ groupmod -g 1001 students
e mepenMenyeM eé B class

$ groupmod -n class students
® U yJIAJIuM eé

$ groupdel class
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5.3.2 PemakTupoBaHmMe cHucka moJjb3oBareseii: useradd,
userdel, usermod

A MuHUCTPUPOBAHNE TTOIL30BATENEH MOMHOCTHIO AHAJIOTUYHO AIMUWHCTPUPO-
BAHUIO TPYIII, HO y MOJIB30BATENIEH DOJIbINE MapaMerpoB, YeM y TPYIII:

e -c crpoka: KomMmerTapuit. OOBIYHO 3/1€Ch THIIETCsT CTPOKA, B BUJIE
<IIOJIHOE UM >,<HOMED KOMHATbI>,<pabouunii rTenedon>,<goM. Tese-
don>,<mpouee>>
[To3ke MOKHO U3MEHATH CONEPKUMOE ITON CTPOKY MTPHU TIOMOIIA KOMAHIhI
chfn.

o -d xarasor: momamHuil KaTajgor (no-ymomdanuio /home/<sormu>)
o ¢ I'TTT-MM-/I/I: cpok JeficTBUSA yIETHOU 3aITUCH

o -f <umcio mmeil™: Yepe3 CKOJILKO JIHeil IMOoCcje NCTeUYeHHsI CPOKa AeHCTBUS
mapoJisg, yI6THas 3aMuCh OTKII04YaeTcsd, () OTKII0OYaeT 3aluch Cpasy IO
HCTYEHUN CPOKa fAeiicTBus, -1 #He oTkaiodaeTr BoodIme. [To-ymomrganuio -1

o -g <rpynna: GID wim ums>: ocHoBHas rpymnma
e -G rpymmna, rpymnma, ...: ClUCOK JOHOJHUTETbHBIX TPYIII

e -M: onuus Redhat/ASP. B ocranbubix UNIX’ax no-ymosdanuto gomaii-
Huil Karajgor He cozjaercd, a B ASP mo-ymMomdaHuio co3paercs, eciau He
3amaHa ommus -M

e -m: CO3JATH JOMAITHWI KATAJIOT, €CIM HE CYMIECTBYET W CKOMWPOBATH B
Hero cozep:kumoe /etc/skel (ckemernoro karasora). Ecam Hy»KHO Komu-
poBaThb M3 JPYroro Karajora, TO HEOOXOAMMO YKa3aTb €ro mapaMeTpoM
-k

® -0: TaK K€ KaK M JIJIs TPYIIIbI [I03BOJISET CO3JABATh IIOJIL30BATEIS C HEY HI-
KaJibabIM UID

e -p <3amudpoBaHblil 1aPOJIL>: HAYAJILHBIA HapoJib (3amudpoBanbiii!)

o -s <shell>: KoMaH/HbBI{ HHTEPIIPETATOD, 3/€CH YKA3BIBAETCH IIOJHBIA Iy Th
3allycKa i Hero, naupumep /bin/sh uiu /bin/bash

e -u UID

Bce stu mapamerpsr aBISIOTCS HeObsi3aTenbHbIMEU. Eciin Kakoit-mnbo 3 Hux
HE 33/1aH, TO Oy/IeT MO/ICTABIEHO 3HAYEHUE TI0-yModanuio. s m3venennii 3Ha-
9eHUil O-yMOTIAHHIO UCIIOIb3yeTcsa Komanaa useradd ¢ kifouom -D. Torma crm-
COK BO3MOYKHBIX OMITHi:

® -g IpyIna: HaY9aJIbHad IPyIia mo-yMOJTIaHUuIO

e -b KaraJsor: JoOMalIHU KaTajgor no-ymomdanuio. I[lpu cozmannm yaéTabix
3anmceil, K IMEHH KaTaJjora, yKa3aHHOMY 3/1eCh Oyaer 1006aBiisiTh UM HOB-
IO 110J1b30BaTe 1A

e ¢ I'TTT-MM-/I/I: cpok me#icTBrusA yIETHON 3AIIUCH IIO-yMJIIAHATO
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e -f <umcso gHEN >: 3HaYeHUe I1O-yMOTYAHUIO Jist -f
e -5 <shell>: komanHbBII HHTEPIIPETATOD MO-YMOJTIAHUIO

s komauasl usermod HEKOTOPbHIE OMITUU MPUOOPETAIOT IPYroe 3HAYEHUE.
Hanpuwmep -m Teneps KONMUpPyeT HE U3 CKEJIETHOIO KATAJIOra, a U3 MPEIbIIYIIEero
JIOMAIITHEr0 B HOBBII JTOMAIIHUI KATAJIOT, €Ki OH ObLT n3MeneH ommueit -d. Kak
CJIEJICTBUE, -M HEJIb3s MCIOJb30Barh 6e3 -d. Takrke omius -0 Temepb UCIOIb-
3yeTcsi TOJBKO COBMECTHO C -u. llpm 3Ttom B ciayuae mamenenuss UID daitanr
B JIOMAIITHEM KaTaJIOT€ aBTOMATHYECKH OyIyT U3MEHEHBI, YTOOBI COOTBETCTBO-
Barh HOBOMY UID. Ocrasbubie daitipt HeoOxoauMo Oy1eT W3MEHUTh BPYUHYIO,
HaIpuMep, KOMaH10ii:

$ find / -uid <crapsiit UID> | xargs chown <uossiit UID >
Takyke M06ABUIOCH HECKOTHKO HOBBIX TTApaMETPOB:
e -| <JylOrWH>: IOMEHATHh UMS [IOJIH30BATEJIsI HA HOBOE
e -L: 3a6/I0KHPOBATH YIETHYIO 3AIUCH
e -U: pa3bI0KHPOBATH YIETHYIO 3aINCH

Onmun -L |, -U # -p B3anMONCKJITIOTAOIIIHE.
IIpuBeny HEeCKONIBKO MTPUMEPOB:

e CO3aTh MOJIB30BaTENA Student u coO3MaTh eMy JOMAITHUI KATAJIOT
$ useradd -m student
e cmenuthb emy UID ma 1001
$ usermod -u 1001 student
e 1arh eMmy goctymn B rpymnbl cdrw, audio, video
$ usermod -G cdrw,audio,video student
® YIAJIUTH €ro
$ userdel student

B ASPLinux Takxe ecth mHTepakTuBHBIN ckpunT adduser, KoTopbiii 3a-
JIAeT BOMPOCKHI IO HOBOMY MOJIL30BATEN0 U BhimonHsger useradd Ha oCcHOBaHUU
MTOJIy 9€HHBIX OTBETOB.

5.4 MWN3meHeHme IaHHBIX O MoJb3oBateje: chfn,
chsh

Komannma chfn mossBossger m3mMeHsaTh OTAENbHDBIE MOJSA B MOJE KOMMEHTAPHSI.
Ecan B kauecTBe mapamMerpa eii mepenaTh TOJIBKO WM TMOJIH30BATENISA, TO OHA,
Oyzer paboTaTh B MHTEPAKTUBHOM DEXKUME, 3AMPAITNBAs 3HAYEHNE BCEX TMOJIEi
nozaps (ecyau npocro Haxkumarh Enter, To GyJer oCTaB/IeHO Ipeablayliee 3Ha-
yenue). Eciu ve nepenasarsb eii uMst 00J1b30BaTeIst, TO OHAa PaboTaeT Kak ecyiu
OBl el OBLIO MTEePEIAHO UM TEKYINEro MOJIb30BATE .
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Takzke MOYXKHO € €€ MOMOIIBI0 CPA3y MEHATh 3HAYEHUS TOJEHl B KOMAHIIHOM
pexxume. Ecin ykazana xoTb O/HA W3 HUKEYKA3AHHBIX OIIUN, TO HUYErO 3a-
MPAITBATHLCS He OyeT, a 33JaHHOMY TOJIh30BATEN0 OyIeT N3MEHEHO 3HAUEHNE
COOTBETCTBYIOIIErO N0/ Ha YKa3aHHOE B ONIUU

e -f <momHOE WMs>: MOMHUTE, 9TO eCIu HeOOXOIUMO MEPesaTh HECKOIBKO
OJTHUM MapaMeTpoM, HaJI0 WX OpaTh B KABBIYKU WJIM CTABUTH OOPATHBIM
CJI3II TepeT mpobeamu.

® -r <HOMED KOMHAThI>

e -w <pabounii Temedom>

e -h <momarauIit Tenredon >
e -0 <mpodast HHPOPMATIHA >

Bo Bcex mosisixX 3ampernieHbl JBOETOYMS M BO BCEX, KPOME IIOCJIEIHEro 3a-
npemienb! 3andrbie. [lons -f u -0 MOKeT MEHSTb TOJBKO CyIEpIOJIb30BATE b,
OCTAJILHBIE TIOJIST KarKIbIH MOJIh30BATEIh MOXKET MEHAThH caM cebe.

Ananornuno komange chfn paboraer komanga chsh, Ho ona usmenser mose
KOMaHIHOTO HWHTepIperaropa. Ilogb3oBareh UMEeT MpaBO CMEHUTh CBOi KO-
MaHIHBI UHTEPIPETATOP, HO JI0JKEeH BbIOpATh €ro U3 CIUCKA, HAXOIAIIErocsd B

daiine /etc/shells.

5.5 VYnpasieHue nmapoJsgaMm: passwd

Enwroit yTunmToil ynpaBieHus TaposMu sBisiercs komauga passwd. Byayaun
BBI3BAHHOM ¢ onmuamu -s uian -f, ona Beimosager chsh nam chfn coorsercrBenno,
IIPU 3TOM MOXKHO B Ka4eCcTBe IIapaMeTpa IepeaTh UM M0JIb30BATE .

Ecnu B kagecTBe mapamerpa mepesaHo TOJIBKO UMsT TOJIb30BATE NS, TO 3aIIpa-
IIIABAETCS HOBBIH MAPOJb W MPOUCXOIUT €ro CMeHa. Kcan nMeHu mOob30BaTe s
HET, TO UCIOJb3yeTCd UM TEKYIIEro moab3oBaress. g oObIIHBIX IOJIb30Ba-
Teslell mepe CMEHOI mapojis TpeOyeTcs BBECTH TEKYINWi maposb. Takke ecTh
HECKOJIbK ONIUil II0 yIPaBJICHUIO YYETHOR 3alIUChIO:

e -S: BblIaeT TEKyIIuii cTaryc y4€rHOi 3amucu B popmare:
<login> <craryc> <pgara mnocjiemHell CMEHbI MMAPOJIA> < MHUHUMAJIb-
HBIIT BO3pACT> <MaKCHUMAaJbHBIIl BO3PACT > <3a CKOJBKO JHEH mpemynpe-
KJIATh> <IOCJI€ CKOJIbKA JHEH OJI0KHpPOBATH >
3TO eJWHCTBEHHA OIIHUA B 3TOM CIUCKE, KOTOPYIO MOXKHO HCIIOJIb30BaTh
6e3 yK3aHus MMEHH TI0JIb30BATE IS W KOTOPYIO MOXKET UCIOJIb30BATH 0ObIU-
HBIIT TTOIb30BaTeN b, B mosie craryc numercs P, eciin mapoas ectsb, NP, eciin
mapoJig HeT u L, eciin 3amuch 3a0;I0KHPOBAHA.

e -X <YHNCJIO>: MAaKCUMAJbHBIN BO3PACT TAPOJS B JHAX

e -n <YHC/IO>: MUHUMAJIbHBIA BO3PACT MMApOJs B JAHAX (10 3TOMO BO3PACTA
€ro HeJIb3s MEHATh)

® -w < 9HCJI0>>: 33 CKOJIBKO JIHEH MPeaynpexkaaTh 00 NCTeYEHNH CPOKA

e -i <umcso>: 1o ke, uro -f B useradd/usermod. Uepes ckosbko jueit 610
KUPYETCs 3aIUCh
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-e! yCTAaHOBUTD, YTO CPOK JIEHCTBUSA IAPOJISd UCTEK

-d: ynasutns naposab. He pekomengyercs! Tak Kak 10/b30BaTe/ib CMOXKET
BoiTH 0€3 MapoJis, 9TO SABJSIETCS JAbIPOH B OE€30MACHOCTH.

-1: 3a6710KHPOBATD YIETHYIO 3AIIACH

-U: pa3bJIOKMPOBATH YYETHYIO 3aIUCh

Ecnu ycranoBuTh mepBblit K109 -g, TO MOKHO YCTAHOBUTH IIAPOJIb JJId TPYII-
ubl. Torna Tpedyercs uMs IPYIIbL 1 MOXKHO YKa3aTb OJMH U3 /IBYX KJIIOYEH -T
nmm -R. K109 -r mo3BosisieT ynaanTh maposb y Tpynmsl, a -R 3anpetuts pocTymn
o mapostio. Cpok feiicTBUst mapoJisi TAKKe MOYKHO M3MEHATH KOMaH10# chage.
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YcTtaHoBKA U yJaJIeHUE
IIporpaMM

B Linux ects mocTaTovHO THOKas W MOIIHAS CUCTEMa, YIPABJIEHUST YCTAHOBKOM
" ymajmeHneM mporpamM. Bce mporpaMmbl B Linux mMOCTaBIISIOTCS B nakemax.
s ynpaBjieHusi TTaKeTaMu HUCIOJIb3yeTcs nakemtoili menedocep. B dbyukimn
MMAKETHOrO MEHE/2KEPA BXOIUT YCTAHOBKA IMAKETOB, X OOHOBJIEHWE, YIAJIEHUE,
a Takxke (PYHKIUU KOHTPOJIA [EJOCTHOCTH, IIPOBEPKA IOAJIMHHOCTH IIAKETOB U
TIpoBepKa 3aBucUMOCTell. B HacTosIIee BpeMs CyIecTByeT ABe PACITpPOCTPAHEH-
Hble cucTeMbl yrnpasyenus nakeramu: RPM (Redhat Package Manager) u dpkg B
Debian. ¥V dpkg ectb Hekoropbie npeumyinectsa (Gojiee rubkasi CUCTEMa 3aBUCH-
Mmocreii, crangapt Ha koudurypuposanue), Ho RPM mupe pacipocrpases (Kpo-
me RedHat ero ucnosbsyior SuSE, Mandrake, MCBC, AltLinux, ASPLinux).
Bce komanapr B JaHHOM 1j1aBe, OYEBU/IHO, HPUIETCH BHIIOJIHATDL OT UMEHH Cy-
TIEePIIOTb30BATE .

6.1 Cucrema ynpaBieHus makeramu RPM

ITaker mmss RPM saBnsiercs daiiiom ¢ pacmmpenweMm “.rpm”. OObraHO meEper,
HUM [00ABJISIOT €I1é OTHO PACIINPEHre, YKA3bIBAIOIIee Ha UCIOIb3yeMy0 apXu-
rexrypy (1386, 1586, sparc, ...). s ycTaHOBKU makera JOCTATOYHO 3AILyCTUTH
KOMAaH/Ly

# rpm -1 <umsd daiiia c makKkeTom >

[Ipu 3TOM BO3MOXKHBI CJIEIYIOIINE BAPUAHTHI: WJIVM TMAKET YCTAHOBUTCS, WA
rpm COOOIIHUT, YTO MAKET yKE YCTAHOBJIEH, WJIM I'PM MOXKET COOOIIHUTH, YTO
HE yJIOBJIETBOPEHBI 3aBUCHUMOCTH. B mocsenneM ciiydae OyJeT BbIBEIEH CIIHMCOK
HEOOXOIUMbIX [IAKETOB WUjau OubJIMOTeK.

Ecsin neobxoaumo 06HOBUTD HaKeT, TO BMecTO -1 nocrasbre -U. Takke MoxxHO
YKa3bIBATH HECKOJIHKO (haitsioB uepe3 mpobe.

ViaauTh Maker MOXKHO KOMAHIOMH

# rpm -e <umMsd ITaKeTa >
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3ameTbre, 9TO UMs MaKeTa 310 He uMs daitna. B obmem ciydae, uMs nakera
ommyaercs or uMenu daitna orcryresueM pacimpenus. Crucok Bcex makeToB
MOYKHO TOJIyYUTh KOMAaHION

# rpm -qa

Pexomenyercss KoMOMHUPOBATD € grep WK IEPEHAIIPABJIEHUEM BbIBOA IJIsl 110~
JIydeHUsI OCMBICJIEHHBIX Pe3yJIbTaTOB.

Ecan vHazo y3HaTh K KAKOMY MaKeTy MPUHAJJIEKNT Kakoil-inbo daiii, BBe-
JuTe:

# rpm -qf <uma daiiaa>
Crmcok haiiyioB B TaKeTe MOYKHO TOJIYIUTh KOMAHION
# rpm -ql <umsg makera>

Emé MoxHO ciesiarh TpOBEPKY METOCTHOCTH YCTAHOBJIEHHOTO IIaKeTa KOMaH-
pice)it

# rpm -V <uMmsg maketa>
WUJIHA IPOBEPKY LEJOCTHOCTHU BCEX NMAKeTOB KOMAaHION
# rpm -Va

OcuoBubIM HEY100cTBOM TipH pabore ¢ RPM siBnsiercs HeobxonuMocTs Bpyd-
HYIO UCKATh MAKEThI JJIs yJAOBJIEeTBOpenus 3apucumMocreii. Hanpumep, mis na-
keta kernel-source HyskeH TakeT gcc, MJsT KOTOPOTO B CBOIO OvY€pedh HYyKeH
glibe-devel, a5t kotopro my:kubl glibc-headers n glibc-kernheaders u T.1.

B RedHat/ASP Gosee yaoGHBIM CITOCOOOM SIBJISIETCS YCTAHOBKA MAKETOB B
rpaduIecKOM peXKUMe, TBONHBIM IEJTYKOM BbI3bIBas rPApUIECKYI0 TPOrpaMMy
YCTaHOBKH, KOTOPasi aBTOMATUYIECKU CTPOUT CIIUCOK BCEX HEOOXOMMMbBIX MAKETOB
U 110 OIHOMY pa3y 3anpaimuBaer neobxomumbie CD-nucku.

6.2 ABTOomMaTmM3anmua YCTAHOBKM ¥ OOHOBJIEHUS
nporpaMm: yum, apt-get

[Mpu naguunnu coeaunenus ¢ Internet HEOOXOIUMO TIEPUOTUIECKN OOHOBJIISTH TIa-
KEThI, TAK KAaK B CTAPbIX MMaKeTaX HAXOIAT ySI3BUMOCTH U omunOKku. Pazymeercs
MOYKHO TTPOCTO CKAIMUBATh ¢ cOOTBeTCTBYOMero FTP-cepBepa HOBbIe MakeThl U
OOHOBJIATH, HO 3TO HEYTOOHO, TAK KAK MPUIAETCH WU JJIs KaXKI0r0 MaKeTa CMOT-
perb, YCTAHOBJIEH Jii OH (€CJM HET, TO OOHOBJIATH HE3aYEM) UJIM CKAYMBATH BCE,
a 3TO ropaszo JOJIbIIE U JI0POXKE.

Jns perennst ykazanHoi 3amaun B coctaB RedHat/ASP Bxomur yrnanra
yum. s obHossienust Bam pocrarouno HabpaTh

# yum update

U OTBEYATH HA BOMPOCHI (JBaXKIbl MOATBEPAUTH ¥KejaHue O0HOBUTLCH). Eciu
BOIIPOCHI HEXKEJIATEIbHBI, TO 100ABHTE KJII0Y -Y.

Takzke yum MOKHO HCIOJIH30BATD JJIsI YCTAHOBKU HOBBIX TTAKETOB C 3aBUCH-
MOCTSIMM UJTH YAAJEHHUs [MaKeTa W BCEX MMAKeTOB, OT HEro 3aBucAmux. s aToro
BMecTO update mUIIATE COOTBETCTBEHHO
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# yum install <umsa makera>
# yum remove <mMs MakKera >

VY yum ecTh gBa HEZOCTATKA: HEBO3MOKHOCTH OOHOBIAATHCs ¢ CD (Bmpo-
9YeM 3TO pertaeMo KOMMpPOBaHWeM HYKHBIX daiiios B /var/cache/yum) n mom-
roe BpeMsi OOHOBJICHUS 3aroj0BKOB. OT 9THX HEJI0CTAaTKOB MOYKHO M30aBUTHCS,
ycraHoBuB cucremy apt (Haiitu moxHO Ha http://apt.freshrpms.net/). Koman-
na apt-cdrom nossosiser gob6asutb CD B CMCOK TOCTYIIHBIX MAKETOB, a apt-get
[O3BOJISET YCTAHABJIUBATD IIAKEThl TAKXKE, KAK U YU, HO [IPU 9TOM y4HUTHIBAET
u makersl Ha, CD wim Karajore Ha KECTKOM JIMCKE.



I'maBa 7

Pabora ¢ nuckamu n
daitJIoBLIMU CUCTEMAMU

Kaxk Bwr yxke 3naere u3 rasbt “OCHOBHbBIE KOMAHILI ', €CJIA €CTh [IUCKOBBIH pa3-
JIeJI, TO ero MOXKHO MOJKJIIOYMTH KOMAaH/IOH mount uiy Opomucarh Jjis aBTOMa-
TUYECKOro Hnozakarovenus B daiise /etc/fstab. B sroit ruase 6y1yT paccMorpeHnbl
BOLIPOCHL OLTUMU3ALUMKA PAOOTHI C JAMCKAMM U CO3JAHUA PA3IE/I0B.

7.1 HacTtpoiika HOpOM3BOJUTEIHBHOCTU KECTKHX
anckoB: hdparm

VY KecTKWUX JUCKOB €CTh JOCTATOYHO OOJIHITOE KOJUYECTBO MapaMeTpOB, KOTO-
pbleé MOYKHO W3MEHSATh Bpy4uHyI0. Hampumep, pekum J0CTyIa, KOJUIECTBO CEK-
TOPOB YHMTAEMbIX 3a Pa3, KIMUPOBaHWe, W T.J0. Bce 3ru mapamerpsl B Linux
MOKHO MEHSITh mpu moMmoru komanael hdparm. IIpocreituit BapuanTt eé nc-
[IOJIb30BAHUS:

# hdparm /dev/hda

/dev/hda:

multcount = 16 (on)

I0_support = 1 (32-bit)

unmaskirq = 1 (on)

using_dma = 1 (on)

keepsettings = 0 (off)

readonly = 0 (off)

readahead = 8 (on)

geometry = 119150/16/63, sectors = 61492838400, start =
0

Ecnu enumcTBennbiit mapamerp — uMs aiiza KecTkoro amucka, To hdparm
BBIBOJUT TEKyIue HACTpoiiku. OObraHO, HanbOJIee Pe3y/IbTaTUBHBIM SIBJISIETCS
BkytoYenue 32-6urnoro BBoza,/BoiBoga 1 DMA. Hanpuwmep:

# hdparm -c1 -d1 -X69 /dev/hda

65
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/dev/hda:

setting 32-bit I0_support flag to 1
setting using_dma to 1 (on)

setting xfermode to 69 (UltraDMA mode5)
I0_support = 1 (32-bit)

using dma = 1 (on)

ITocne ycTaHOBKM Hy KHBIX HACTPOEK MOXKHO TAKZKE IIPOTECTHPOBATH CKO-
POCTh YeTHUsI ¢ Aucka (KIrod -t) W u3 AUCKOBOro Kama (Kiwod -T).

# hdparm -t /dev/hda

/dev/hda:

Timing buffered disk reads: 134 MB in 3.01 seconds =
44 .52 MB/sec

Emé nBe ouenn mosesubie ommun: -i u -I. C UX TOMOINBIO MOXKHO y3HATH
JIOBOJIBHO TTO/IPOOHYI0 WHMOPMAIIHAIO O JUCKE.

Paszymeercst, mmeer CMBICS BCTaBUTh KoMaH 1y hdparm B aBro3arpysky, Tak
KakK eé HacTpoiiku nocie nepe3arpy3ku copacoiBaorcs. B RedHat u ASPLinux
nacrpoiiku hdparm nponucsiBatorcsa B daitn /etc/sysconfig/harddisks. JIu6o,
ec/ HeOOXOAUMbL MHMBU/YA/IbHbIE HACTPOMKY Jyis JIMCKOB (Haipumep, ObiBa-
0T JJUCKH, KOTOPBIE HE MOTYT paboTaTh B coBpeMeHHbIXx DMA pexkumax), MOXKHO
[pPOIMCATh NHIMBUIYyaJbHbIe HACTPOIKH B (daiinax /etc/sysconfig/harddiskhda,
harddiskhdb u ..

7.2 Cozganme auckoBbix pasaeson: fdisk, cfdisk,
parted

Camast mpocrast 1 B TO K€ BpeMsl caMas MOIIHAs [POrPDAMMA, CO3/IAHUS JIHC-
KOBBIX pasnaesioB B Linux — sro fdisk. [Tpu 3amycke eit maercs onun mapamerp:
numMs daitna nucka (Hampumep, /dev/hda). 3arem ona 3ampaiBaeT KOMHA/LY.
Crmcok KOMaH 1 MOXKHO IOy YUTh KOMaH10# m. /Iy paboTsl He0OX0IMMO 3HATD
HECKOJIbKO BeILeli: BO-EPBbIX, PA3/eJibl ObIBAIOT [EPBUYHbIMU (primary) u Jjo-
rudeckuMu. Jlorugeckue paszjiesbl MOryT ObITh TOJBKO BHYTPH PACIIAPEHHOIO
(extended) pasmema. Pacumpenubiii pases MOXKeT ObITh TOJBLKO OIUH, ObIIee
KOJIMYECTBO MEPBUYHBIX DPA3IEIOB BMECTE C pacmmpeHHbiM He Oosbine 4. To
€CTh, MOXKHO CO37aTh 4 MEPBUYHBIX PA3/IejIa WA 3 MEPBUYHBIX W PACIINPEH-
HBI.

Ecau BBectn xkomanmay L, TO MOXKHO yBHIETH CIHCOK THUIIOB pa3zienon. Mc-
nosib3yembiMu B Linux pasuesiamu siBasiiorca 83 (sobas daiiioBas cucrema
Linux), 82 (pa3mes BUpTya/ibHOIl onepaTuBHON mamsaTu) u 85 (pacuMpenHbIit
paszen). Ha camom jieie Ha 97U 3HAYEHUS CMOTPAT TOJIBKO IIPOIPAMMbBI yCTa-
HOBKH, [I09TOMY MOXKHO CTABUTb HOYTH JIOObIE 3HAUEHUs (TOJBKO HEJIb3s Me-
HSATb paclMPeHHblil Ha 06bruHbIil u Haobopor). Ho eciu napasuensuo ¢ Linux
ycranoBiaen Windows, T0 HeIb3s UCIOIB30BATH HE 110 HAZHAYEHUIO HOMEPA, KO-
TOPBIE OTHOCSTCS K HEMY WHAYE TPU 3aIMyCKe OH 3T pPa3esbl ‘“TIOYUHUT’, TO
€CTh JJaHHBbIE HA HUX OYIyT yTEPSHBI.

Komanna cfdisk siBisiercst 6ostee apy2kesioOHBIM K TOJIB30BATEI0 BapUaH-
toMm. Eé unrepdeiic ocHOBaH HA TEKCTOBBIX MEHIO, & HE KOMAHIAX W OOECIedn-
BaeT HAIJIS/IHOE OTOOpaKeHHe Pe3yIbTATOB JIEHCTBUN MOIH30BATEIS.
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Ectb emgé komanga sfdisk ¢ emé 6osee rubOKMMU BO3MOXKHOCTSIMU, HO O4Y€Hb
HEO4eBUAHBIM (POPMATOM KOMAaHI. F5€ MOXKHO PEKOMEHI0BATH /15l UCIIOJIb30Ba~
HUSI B CKPWIITAX, KOMUPOBAHUS TAOJUIBI C OJHOTO JWCKA HA APYTOil miu Jjist
OYeHb OMBITHBIX TOJIb30BATEIEIH.

L7151 mepemMerenusi, U3MEHEHN s PA3MEPOB M BOCCTAHOBJIEHUS PA3IEIOB MOXK-
HO HUCIIOJIb30BATH KOMaHTy parted. 3amycTuB e€, moIb30BaATENb TOIYIAET B CBOE
pacmopsizkenne Hekuii shell, B KOTOpOM MOXKHO BBIIOTHATH KOMAH/IbI IO U3MEHe-
HHIO TaOJIHAIBI PA3IEoB, (POPMATHPOBAHUIO WM IEPEMEIEHUTO JAHHBIX. TaKxKe
OTCIOa MOYKHO MOJIyYnuTh momoInb komaumoi help. GNU parted sBistercss yru-
smToit 6osee BbIicOKOro ypoBHsi, uem fdisk. 3mech mer moHdTHs HOMEpa THIIA
paszesia, 3aTO Cpa3y MOYKHO CO3aBaTh PA3EJbI C (DANIOBBIMU CHCTEMAMU UJIH
KONMMUPOBATh cozepkumoe aAuckoB. [lonnyto nadOpMaIuio mo Heil CMOTPUTE KO-
MaHIO0

$ info parted

7.3 IIporpammubiit RAID

Eciu y Bac omun KecTKuil JAmCK, TO JOCTATOYHO BO3MOXKHOCTEH, MPEIOCTAB-
JsieMbIX Tabsnteit paszaesoB. Ho yike A7 AByX JAMCKOB BCE TOpas3fo CIOXKHEe.
B sToMm ciyuae mosiBIsSIeTCs HECKOJIBKO BO3MOMKHOCTEH. MOXKHO TIPOCTO pacKu-
JIaTh KATAJOTH TI0 PA3HBIM AWCKAM, HO TOTIA MOXKHO CTOJKHYTHCS C CATYAaIlW-
eif, KOrjJa Ha OJHOM JHCKE MECTO eIé eCTb, a HA JIPYTOM YiKe 3aKOHUIUIIOCH.
Kpowme roro, xenareabHo 3a CIET JOMOTHUTEIBHBIX JUCKOB MMOBBICUTH HAJEXK-
HOCTBH CUCTEMBI. [IJIsi permennst 3Toit 3a1a9ui MOYKHO MCIMOIB30BATH TEXHOJIOTHIO
RAID (redundant arrays of inexpensive disks - W36BITOYHBIN MacCHB HEIOPO-
IUX JIUCKOB). Y 9TOil TE€XHOJIOTUH CYyHIECTBYIOT HECKOJIbKO BapUAIHil, KOTOPBIE
nazbiBatoresd “yposau RAID”. Bor ux xpaTkoe onucanue:

e RAID 0: striping, manubie paBHOMEPHO PACTIPEILIAIOTCS MEXKIY TUCKAMHY,
6/1aroapsi Y€MYy YBEJMYUBAETCS CKOPOCTH TOCJIEI0BATEILHOTO UYTEHUS U
sanucu. (B upeasbHOM Cilydae MpONOPIMOHAJIBLHO KOJMYECTBY JUCKOB).
Hame:xHOCTH CHHXKAETCS M3-33 TOTO, YTO BBIXOI M3 CTPOSI OTHOTO JTUCKA
MIPUBOJMUT K BBIXOAY W3 CTPOs BCEro MaccuBa. MOXKHO HCIIOIb30BATH /I
00paboTKM BUIEO W TPADUKH.

e RAID 1: mirroring, 3epkajupoBanue, JaHHbIE THUITYTCS OJIHOBPEMEHHO HA
BCe JUCKM, OIAaroapsi 9eMy IOBBIMIAETCS HAIEXKHOCTh. s yrpaTs! gaH-
HBIX HEOOXOJMM BBIXOJl M3 CTPOS BCEX JIUCKOB, HO MECTO HCIIOJIb3YETCs
HeaDHEKTUBHO U3 32 MHOIOKPATHOIO (KaK MUHUMYM, ABYKDPATHOIO) ay6-
nupoBanus. QOOBITHO UCTOIB3YETCS HA MAJIBIX (haiiI-cepBepax.

e RAID 2: 0TKa30yCTOYNBBII MAaCCHB C HCIOJb30BAHUEM KOJA XIMMUHTA
(Hamming Code ECC) . [Ina nero xapakrepa ObicTpas KOPPEKTUPOBKA
OJIMHOYHBIX OMINOOK HA AMCKAX U yMEHbIIEeHNE HAKJIAHBIX PACXOI0B IPHU
yBesimdeHuu o0Imero 4duciaa auckoB. st Hero HeobXOAMMO MUHUMYM 7
JINCKOB, TIO3TOMY B MAJIbIX CEPBEPAX OH He WMCMOJIb3YeTCs] W MPOrpaMMHON
peanuzaruu B Linux Her.

e RAID 3: orka3zoycroitauBbiit MACCUB ¢ MapaJIebHON mepegadeil TaHHbIX
u vyernocrbio (Parallel Transfer Disks with Parity). O6benunsier npeumy-
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mecrsa RAID 0 u RAID 1. Oaun guck BbLAEISeTCs )it KOHTPOJISL YeTHO-
cru, ocrasibubie paporaior kak B RAID 0. Ycroitaus npu BbIXO/€e U3 CTPOs
OJTHOTO JUCKA, HO PEAN3AINs OYeHb TPYI0EMKA, MOITOMY MPOTPaMMHOM
peasm3anuy B Linux Her.

RAID 4: OTka30ycTOWYUBbLI MACCHB HE3aBHUCUMBIX THCKOB C pasesisie-
mbiM guckoM yerHocru (Independent Data disks with shared Parity disk).
Texnosorus anajorndna RAID 3, HO naHHBIE pa3ae/doTCd MeXK/Ly JucC-
KaMmu 1o 6;10KaM, a He mo Oaiitam. CKOPOCTDH JIMHEHHOTO YTEHUS U 3aTUCH
uuxke, yem y RAID 3, 3aT0 jiydiie pe3ysibraThl PU MPOU3BOIHHOM JOCTY-
me K marabiM. Vcnoms3yercs B (aitoBbix cepBepax.

RAID 5: OTka30ycTOWYUBbLII MACCHB HE3aBUCHMBIX JHCKOB C pacipe-
penennoii yernocrbio (Independent Data disks with distributed parity
blocks). dra Texuomorus moxoxa Ha RAID 4, HO maHHBIE YETHOCTH HE
BBIHECEHBI HA OT/IEJIBbHBII JHUCK, & PACIPE/IEIeHbI ITNKIMIeCKH MEXK /1y BCe-
MU JUCKaMu. Biarofapsi 3ToMy MOXKHO TPU MPABUIBHOM ILIAHAPOBAHUN
onHOBpeMeHHO 3anucbiBarb N/2 6siokoB, rue N — gucio nuckos. [Ipume-
HSETCs JIisi CePBEPOB 6a3 JTAHHBIX.

RAID 6: Orka30oycToifiumBbIii MaCCHB HE3ABUCUMBIX JHCKOB C JIBYMSI
HE3aBUCUMBIME pactpenesieHabiMu cxemamu dernoctu (Independent Data
disks with two independent distributed parity schemes). Ucnonb3yerca
JIBa IMCKA, JIJIs KOHTPOJIsA. YCTOHYIUB K JByM cOosim omHOoBpemenno. Ca-
MbIil HaJIE?KHbIIT, HO CaMblil MeJJICHHbII, TaK KakK /Jjld KaxKJOU 3alluCu
HeobxoauMo 6 obpamenuit K aucky. cmonb3yercs KpaitHe peako.

RAID 7: OTka30ycTORYUBBIII MACCUB, ONTUMU3UPOBAHHBIN JJIs1 MOBBIIIE-
aus npoussoauresbnocru. (Optimized Asynchrony for High I/0 Rates as
well as High Data Transfer Rates). RAID 7R sapusierca 3aperucrpupo-
BaHHOI TOproBoil mapkoii Storage Computer Corporation (SCC). Cambiii
OBICTPHIH U JOCTATOYHO HANEKHBIH MaccuB. Hemocrarku: 115 peaausamnun
Tpedyercs 12 auckos, sBisiercs cobctBernnocTbio SCC.

RAID 10: maccuB RAID 0, sanementamu xoroporo ssasiorcs RAID 1
RAID 30: maccuB RAID 0, snemenramu koroporo ssisgiorcs RAID 3

RAID 50: maccu RAID 0, snementamu koToporo ssisiorcs RAID 5

B Linux nporpammuo peasmsoBanbl ajaropurmbl RAID 0,1,4,5,6 u linear
(IMCKY TIPOCTO CYMTAIOTCS OJHUM JIOTHUECKUM PA3IEIOM 0e3 TIepeCcTaHOBKY OJ10-

KOB).

AnmaparHo MOXKHO pean30BhIBATH J1t000i RAID, Tak Kak ¢ TOUKM 3peHust

OTEPAIMOHHOM CHCTEMBI JOCTYN K auckaMm B ammaparHom RAID nuuem He OT-
JIMYIAETCA OT JOCTYIA K OJHOMY JIHCKY.

s paborsr ¢ RAID Heobxomumo ycranoButh nporpavMmy mdadm. YTo0b
CO31aTh MACCUB MOYKHO BBECTH KOMAH/Iy THIIA

# mdadm --create --verbose /dev/md0 --level=1
--raid-devices=2 /dev/sdb6 /dev/sdc5

mdadm: chunk size defaults to 64K

mdadm: array /dev/md0O started.
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Ora komana cozpact RAID 1. [Tapamerpst rosopsar camu 3a cebs. /dev/md0
— ¥Ms HOBOrO Maccupa (K HEMY MOXKHO ODpAalaThCs KaK K ODbIYHOMY pasie-
ay). /dev/sdb6 n /dev/sdch — pasnenst, obbemunsembie B RAID. 91u pasnesst
JOJIXKHBI OBITH MPEABAPUTEIHLHO cO3MaHbl KoMauaoi fdisk m mMm moskeHn OBITH
Boictassier Tut fd. [Ipu co3mannm BMeCTo nMeHu AUCKa MOYKHO CKa3aTh missing
u 106aBUTh JMCK 1032Ke (pasyMeercs, ecju MacCUuB MOxKeT paborarb ¢ COoOT-
BETCTBYIOIIMM KOJIMYECTBOM Hejocramomux 1uckos). [Tocie cozpanus maccusa
MOKHO Cpa3y JOOaBUTH 3amacHoi auck. OH OyIeT UCTOIB30BATHCA, €CIN OIUH
U3 CYIIETBYIOIIUX BBIHIET U3 CTPOS.

V3Hars 0 cocrosHuu mporpaMMHbix RAID MoXKHO KOMaHI0#

$ cat /proc/mdstat

Personalities : [linear] [raid0O] [raidi] [raid5]
[translucent]

read_ahead not set

md0 : active raidl sdb5[0] sda5[1] 32000 blocks [2/2]
[uu]

unused devices: <none>

IIpu nmomomu komamabl mdadm Takz:ke MOXKHO JT00ABIATD W YAAJIATD TUCKU
U3 MACCUBa He ocTaHaBauBas padory. Ecau ucnoms3yercs SCSI mmHa ¢ qucka-
MU, IOAJEP?KUBAIOIIIUMHA FOpH‘{yIO 3aMeHy, TO MOXKHO Ha XOﬂy MEHATHh JUCKU B
CUCTEME CJIEIYIOIINM 00pa30M:

e COXpaHuTe TabJUIY PA3JIEJIOB C AUCKA (MOXKHO CIEIATh 3apaHee)
# sfdisk -d /dev/sdb > partitions.sdb
® OTKJIIOYHTE JUCK OT MACCHBA
# mdadm /dev/md0 --remove /dev/sdbl
e naiinnre Host, Channel, ID u Lun 3amensiemoro jucka B /proc/scsi/scsi

e VYuasure auck ¢ mubbl (BMecro 0 0 2 0 craBbre cBOM 3HAYEHUS U3
/proc/scsi/scsi)

# echo "scsi remove-single-device 0 0 2 0" >
/proc/scsi/scsi

e 1poBepbTE B /Proc/scsi/scsi, 4To AUCK AEACTBUTEJLHO YIAIUICH
® 3aMEHWTE JINCK
e 100aBbTe HOBBIH IUCK HA ITUHY

# echo "scsi add-single-device 0 0 2 0" >
/proc/scsi/scsi

e mepepasbeiiTe ero u3 COXpaHeHHOro daitia
# sfdisk /dev/sdb < partitions.sdb
e j00aBbTE JIUCK B MaCCUB

# mdadm /dev/md0 --add /dev/sdbl
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Ecsiu Haz0 oTKII0YUTH AUCK, KOTOPBIH €I€ He BBIIEN U3 CTPOs UCIOJIb3YHTe
KOMaH 1y

# mdadm /dev/md0 --fail /dev/sdbl --remove /dev/sdbl

Pazymeercs 3a BCé HaJ0 YeM-TO MIaTUTh. B manHoM ciydae 3a MPOM3BO-
JIUTEJILHOCTD ¥ HAJIEKHOCTH I[JIATUM, BO-EPBBIX, MECTO HA Jucke (10 KpaiiHei
Mepe OJIMH JIMCK MCHOJIb3YeTCs [Ijisi UCIPABJIEHUs OMUOOK) U, BO-BTOPBIX, IIPO-
rpammubiit RAID jgocrarodsHo akTuBHO Ucnosb3yer mporeccop. Tyr yxke HAIO
BoiObupars. s daitmoBoro cepsepa HaAeKHOCTb U IIPOU3BOIUTEILHOCTD JIHC-
KOB BasKHell CKOPOCTH TIPOIIeCCOpa, a st cepBepa 6a3bl JaHHBIX WHOTIA Ieje-
coobpaszHeil KynuTh annaparubiii RAID 5.

7.4 VYupasnaeuwue jgorumdeckumu tomamu (LVM)

Y RAID maccuBoB ecTb eImé OJuH HeJIOCTATOK: IIOCae COOPKU MaCcCUBa OYEeHb
HEILPOCTO [OMEHATH ero pasmep (06bIuHO Tpebyercs LosiHas 1epecbopKa Mac-
cuBa). B mocienunee Bpems B Linux MOSBUIACH TEXHOJIOTHsI, KOTOpas B MUDE
Microsoft ussecrna kak Dynamic Disks, a B Linux naswiBaerca LVM (Logical
Volume Management).

O611u#t CMBICIT 3TO TEXHOJOTHU B TOM, 9TO (PU3UIECKUE PA3IETbI O0beIUHSI-
I0TCsl B €JUHOE IMPOCTPAHCTBO UX KOTOPOI'O CO3AI0TCs PAa3/1eJibl IIPOU3BOIHLHOTO
pasmepa. B orsinuue o1 00bIuHOM TabMLbl PA3IEI0B, B KOTOPOH Pa3iesl J0JKEH
3aHUMATh HEMPEPLIBHBIN WHTEpBa, B LVM Bcerma MOXKHO pacIiupuTh pasjien,
ecau ectb cBOOOMHOE MecTO. MOXKHO MPOBECTH AHAJIOrUIO C (DAMIIOBOI crucTe-
MOii, re hailyibl MOXKHO YBEJIMYWBATH BCErIA, €CIIU €CTh CBOOOIHOE MECTO, HO
daitsioBy1o cucTeMy Heslb3s CHeIaTh Ha HECKOJbKUX (PU3NIECKUX yCTPOHCTBAX.
Boustee Toro, LVM moxker B kadecrBe (pusmueckoro ycrpoilCTBa HCIIOIH30BATH
RAID maccus. Takxke dusnveckue ycTpoiicTBa MOXKHO T0OABISATH WIH YOUPATH
He HapyIas paborst LVM u He pucKys TaHHBIME.

Cuagasna onepeesinM TePMUHbL:

e busnveckuit Tom (physical volume): »ecTKuii IUCK MK PA3IET KECTKOTO
JIACKA

e soruveckuii Tom (logical volume): pasaes, nocrynnbiii uepes LVM
e rpyua romos (volume group): aamunucrparushas eaununa LVM, o6b-
eIMHAIONIAA HECKOJIBKO (DUBMUECKUX U HECKOJIHKO JIOTHUYECKUX TOMOB.
7.4.1 Pabora ¢ dusnmuyeckKkuMm ToMamMu

s Hagasa paboThl HAIO U3 (PU3NIECKUX YCTPOMCTB CIe1aTh PU3HIECKHE TO-
Ma. Ecmm ormaere mom LVM pazzen »KecTKoro Jancka, TO MpeaBapuTeIbHO yCTa-
HoBuTe 3ToMy pasaeny Tun 8E (npu nomonu fdisk). 3arem BeimosHsere

# pvcreate <um4d ycTpoiicTBa>
Hanpuwmep,
7 pvcreate /dev/hdb

njin
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# pvcreate /dev/hdbl

JUIS pa3ena.
ITocse co3mamnmst Bcex (pu3mvecknx TOMOB HAAO COOPATHU3 HUX T'PYIIIY TO-
MOB:

# vgcreate my group /dev/hdb /dev/hdc

IlepBbrit mapamMeTrp — WMsi HOBOH TI'DYMIIbI, OCTAJIbHBIE — CIHUCOK (DU3NIECKUX
TOMOB.
Yro06bl aKTUBU3UPOBATH ITOJIYIUBIIIYIOCS I'PYIINY, BHIIOJHUTE KOMAHLY

# vgchange -a y my group

9TO HEOOXOAMMO MIEJIaTh MMOCJEe KayKJIOW 3arpy3KH CHCTEMBbI, T03TOMY OOBIMHO
Takasg KOMaHIA TOKHA ObITh B 3arpPy309HBIX (paitnax.

Jo6aBUTH AOMOJTHUTENbHBIE (PU3MIECCKHE TOMA B TPYIITY MOMKHO KOMAHIO
vgextend. Cunrakcuc anajoruden vgereate. Urobbr ynamurh dusndeckuit
TOM, CHAYAJA HAJIO BBIIOJHUTH KOMAHJ/y PVIMOVE, KOTOPOH B KA4eCTBE Mapa-
MeTpa TIepeaTh UMs COOTBETCTBYIOIIEro ¢gusudeckoro roma. OHa mepemMecTut
JAHHBIE C HETO HA JAPyTWe TOMAa. 3areM KOoMaHIoi vgreduce MOXKHO YIAJATH
ToM m3 rpymnnbl. Hanmpumep

# vgextend my group /dev/hdd
# vgmove /dev/hdd
# vgreduce my group /dev/hdd

Monyuwnrs wubOpMaAIMIO MO (DUBHIECKOMY TOMY MOKHO KOMAHIOM
pvdisplay
7.4.2 Pabota ¢ JJorm4eCKUMu TOMaMU
Coznars jgoruyeckuit ToM MOXKHO KOMaHI0# lvereate. Hampumep:
# lvcreate -L1500 -ntestlv my group

Cosznaer paznen wa 1500MB ¢ nvenem testlv B rpynme my _group. doctyn
K HeMy BO3MOxkeH uepe3 /dev/my group/testlv (co3maercss aBTOMaTHYECKH).
VaanuTb pa3aen MOXKHO KOMAHIOH

# lvremove /dev/my group/testlv

Pasymeercs, pas/ien He J0JIZKEH B TOT MOMEHT UCIOJIb30BATHCsl (ObITh TOIKIIIO-
YEeHHBIM KOMaHJIOi mount).

Taxkzke ecTb BO3MOXKHOCTH U3MEHSITh PA3MePbI CYIIECTBYIOIIEro Pa3/Iesaa Ko-
vaugamu lvextend u lvreduce. Ho nipu 3ToM ciiemyer mOMHATB, 9TO pa3mep
daiiioBoit cucTeMbl HY>KHO MEHsITh oTAebHo. Hanpumep st ext2 3ro Gyger
BBITJISIETh TAK:

# umount /dev/my group/testlv

# lvextend -L+1G /dev/my group/testlv
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# resize2fs /dev/my group/testlv
# mount /dev/my group/testlv

HeiicTBus npu yMeHbBIIEHUH pa3zesa aHajsorndibl. Komanaa resize2fs me-
HsieT pa3Mep (DalsioBoOil CHCTEMbBI WU 10 Pa3Mepa pa3Jiesia Uik 10 3HAYEHUs], 3a-
JIAHHOT'O BTOPBIM apaMerpoM. IIpu yMmenblieHnn pasiesia PEKOMEH/YeTCsl CHA-
9aJ1a YMEHBIIUTh IyTh CUJILHEHN, YeM HAJI0, 3aTeM YMEHbBIITUTh JJOTHIECKIIT TOM,
3areM yBeqnunTh (HafIOBYIO CHCTEMY /10 pa3dmMepa paszena. Tak Kak pacrim-
PAThb pa3Jiest mpolie, Yem cykarhb (a xfs Boobiue He NOAIepKUBACT CKATHUS ), TO
€ TOYKH 3pEeHUs] aJMIHUCTPUPOBAHUS PEKOMEHIyeTC s CHAYAIA CAEIaTh PA3IEIIbI
MUHUMAJIBHO HEOOXOAMMBbIX PA3/IeJI0B U PACIIUPATH TOJIBKO 110 Mepe HeOOXO/u-
MOCTH.

7.5 @aiisoBble cucteMbl B (aiisie: losetup, loop

Emé onna ymobHas BO3MOXKHOCTD /I XPaHEHNs JAHHBIX: (PaitjoBas CUCTEMA B
daiine (loopback daiimosas cucrema). UTobbl eé CO31aTh, HAYANA HYXKHO CO-
31aTh Qaila HyKHOTO pa3mepa Komanaoi dd

$ dd if=/dev/zero of=/fs.img bs=1M count=>512

coznact 512MB daitn ¢ umenem /fs.img. Termeps MOXKHO co3/1aTh B HEM (aiiio-
BYIO CHCTEMY:

$ mkfs -t ext2 /fs.img

Bceé. Jlnsg moakimodeHust moJryduBIneiics (hpaisioBoil CHCTEMBI BOCIOIb3YHTECH
KOMAaHI0M mount ¢ omrueii loop:

7# mount /cd.img /mnt/newfs -o loop

OTO pellleHre MO3BOJISIET XPAaHUTh JaHHbIE Ha auckax ¢ He-UNIX daitmoBbr-
Mu cucrtemamu. Hampmmep, ecjm ecTh MHOTO CBOOOIHOTO MECTa HA JUCKE C
Windows, To MoxHO co3zuarb Tam daitn u xpanuTh B HéM daitibr Linux (nerno-
CPEJICTBEHHO Ha JINCKE XPAHUTDh Heb3st, Tak Kak Ha FAT u NTFS mer nommepx-

ku npas UNIX).

7.6 BuptyajgbHasd nmaM€Thb

Emig ofun BapuaHT MCIOJIb30BAHUS MECTa Ha, JKECTKOM JIUCKE: BUPTYATbHAS 1A~
MaTh (swap). OHa UCLOJIb3YeTCst, KOLIA He XBaTaeTr oueparusHoil namsru. Torja
CKOPOCTH PabOTHI TAAET, HO CHCTEMa, MPOomoKaeT paborars. B Linux 1o oco-
OEHHO aKTya/IbHO, TaK KAk Linux He MO3BOJISIET MpPOrpaMMaM PEe3epBUPOBATH
MECTO B IAMSITH: JTI00ass KOMAHIa, 3alIPAIUBAONIAs TIAMATH, COOOIIHUT 00 ycIe-
Xe, HO KOIJIa MaMsTh HAYHET PeajbHO HCIOJIb30BATHCH, MPOIECC HA KOTOPOM
LHAMATb 3aKOHYUTCH Oyner your (BbIIDY2KEH U3 LaMsATH).

Ternepsb paccMOTPUM pEATM3AINIO BUPTYAIHHOM aMsiTh. T paJuIinoHHO, J1J1s
MaKCHMAJIbHON CKOPOCTH PA0OTHI JjI BUPTYAJHHOU MAMSTH BBIIEISETCH OT-
nenbHbI pasaen. On umeer Homep 82. Ilocme co3manust pasmesia HEOOXOIMMO
ero “ordopmarupoars’ kKomaun0ii mkswap. 3arem ero Hy»KHO “TIOJKJIIOIUTE”
KOMAaH/IOl swapon.
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# mkswap /dev/hdab
# swapon /dev/hdab

st oTKITIOYeHnsT pa3esia UCIob3yerca Komanaa swapoff. Urobwr pazmgen
BKJIIOYAJICS aBTOMATUYECKH, HeOOXoauMo 106aBuTh 31oT pasuen B /etc/fstab:
/dev/hdab none swap sw 0 0

Takxke MOXHO co3aarh daiti, comepKaluii BUPTyaabHYI0 TaMsaTh. Jleii-
CTBUS QHAJIOTHYHBI CO3aHUI0 (DAMIOBOM cucTembl B daiiie, Jaxe MpOIIe, TaK
kKak mkswap n swapon He Je/ai0T Pa3auduii MexK Iy OOBIYHbIME (pafimamMu u
daiiiaMu yCTpPOUCTB, IOITOMY He TPebyeTcs HUKAKUX IIMOJTHATETbHBIX OIIHi.
EuHCTBEHHBIN MUHYC TAKOTO PEIIEHVsI: MEHbIas CKOPOCTh JOCTYITA.

7.7 DaitgoBbie cucreMbl Linux

B Linux wucnosb3yercs 60bImoe KoandecTBo BailioBbx cucreMm. Brparie mpo
HUX y’Ke OBLJIO yIOMSHYTO B riiaBe “YcranoBka...”. Temeps paccMoTpuM ux 1mo-
JipoOHeii. Bece oHE MCIOIB3YIOT O/IMH U TOT K€ TUI pa3/iesia B TabJInIe pa3/1eIoB:
83.

7.7.1 Ext2

Camasi mpocrasi u3 ucCHoab3yembix Linux daitmosbix cucrem — ext2. IlomHoe
eé nazsanue: second extended (Bropas pacmupennas) daitnosas cucrema. Oua
obecrieanBaeT BCIO HEOOXOAMMYIO (DyHKITMOHAIBFHOCTD, TpeOyeMyIo OT (haitoBoit
cucreMbl Linux: mpasa mosib3oBaTeseit, MeTaganube, KBOThI. s Toro, 9Tobnt
co31aTh (PaiaoByIo cucreMy ext2 Haa0 BBIMOIHATDL u00 KoMauay mkfs ¢ kiio-
qoM -t ext2, smmbo cpazy mke2fs. B miobom ciiygae 3amycrurbesa mke2fs, mo
epBbBIil BApUaHT OoJjiee yHUBEpcasieH, Tak kKak komanaa mkfs moxer co3mars
JTIO0YT0 TTO/IIePKUBAEMYI0 (DAMIOBYIO CHCTEMY.

Takke CymecTByeT BO3MOXKHOCTh U3MEHUTH pa3Mep CyIiecTByomie daitno-
BoOil cucreMbl KOMaHI0# resize2fs. 91 yxke mokasbiBas 3Ty KOMAaHIy B pa3esie
npo LVM. Jluip emé pa3 HAIOMHIO, 9YTO U3MEHATH pa3mep ¢aitosiBoit cucre-
MBI MOXKHO TOJIBKO KOT1a (hafiIoBasi CHCTEMa, He MOIKJII0OUEeHa, HHAYE BO3MOKHA
moTepst JTAHHBIX.

Tax kak 3ta dailoBas cuCTeMa HE SBJISETCSA KYPHAIUPYEMOii, TO mpu cboe
[UTAHUS BO3MOXKHA PACCUHXPOHU3AIMS METAJIAHHBIX U JAHHBIX (HAIIPUMED, pe-
anbHo B (aitie 520 Gaii, a B MeTasanubix 3amucano 512). s KOppekTupoBKU
TaKUX CUTyalui ucnonab3yercs yruanta e2fsck. YHuBepcaabHbI MeTO Tak ke
KakK u ¢ mkfs:

$ fsck -t ext2 /dev/hdal

Boinosasiite mposepKy haitsioBoii CHCTEMbI TOJIHKO KO OHA OTKJII0YeHa, (WIu
MOJKJIIOYEHA B PEXKUME “TOJIBKO YTeHne”).

IIpu momkmovernn 3T0# (hailIoBO# CHCTEMBI MOYKHO HCIIOTB30BATH IOIOJ-
HUTEJIbHbIE OIIUU:

® SYNC: OllePaliy BBINOIHAIOTCA CUHXPOHHO, TO €CTh IIOKa He IIPOU30HIeT
peasibHas 3aIUCh HA JUCK IIPOrpaMme He OyJeT BO3BPAIIEHO yIPaBJIEHUE.
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e noatime: He OOHOBJIATH BpEMs IOCTYIIa, YCKOPSAET paboTy
e nodev: 3amperneno co3JaBaTh yCTPOWCTBA
® NoEexec: 3alpPeIIeHo 3aIycKaTh (Palliibl ¢ ITOro pasjesa

[Toapobueit cmorpuTe B fOKyMeHTanuu: “man mount”.

Emé onpa BO3MOKHOCTH (DAIOBOM CHCTEMBI €xt2: JTOMOJHUTEIHHBIE ATPH-
OyThI (bailsIoB, KOTOPBIE yCTAHABIUBAIOTCS KOMaH10i chattr, a mpocMoTpers ux
MOXKHO KOMaHIIo# lsattr

7.7.2 Ext3

DaitnoBast cucremMa ext3 oTIMIaeTcs OT ext2 TOIbKO HajnaneM Kypraia. Dak-
TUYECKH, JII0O0OH pa3ziesn ext3 MOXKHO MOAKJII0YATh KaK ext2 um BCé Oymer pa-
6orarh. Brarogapst HaIUYUIO XKypHAJIA 3HAYUTENIHHO CHU3MUIOCH BPEMS BOCCTA-
HOBJIeHHs cucTeMbl. Ilocse cOost muTanusa OOIbIe HET HEOOXOIUMOCTH B 3aIIyCKe
fSCk, TaK KaK CHCTE€Ma BOCCTaHABJINBACTCA aABTOMATHYECKHU IIPU IMOAKJIIOYCHHH.
Tem He MeHee, B peKOMEHIYETCS TTIEPUOINYIECKA TTPOBEPKA, Ha, C/Iydail HempeaBu-
JIEHHBIX COOEB.

7.7.3 ReiserFS

QaisioBast cucTeMa HBOIO MOKOJeHus. B Heil npuMeHHAoTCs aJroOpUTMbI, HC-
oJIb3yeMble B 0a3ax JAHHBIX, 4 TAKXKe COOCTBEHHBIE 3(P(PEKTUBHBIE AJITOPUTMBL.
TTo3BoOMISIET XpAHUTH HECKOIHKO XBOCTOB (baitnoB B ogaoM O10Ke. OdeHb OBICTPO
paboraer mpu OOJIBIIOM KOIU4IecTBe (haifjioB B OHOM KATAJIOre 33 CYET MHIICK-
cammu. B onmmumsx mopkrodenus ecTh notail, koropas mo3BojiseT He MAaKOBATHh
xBocTbl (aiinos (Toraa Bbiie ckopocTs). K coxasnenuio, He Bce JucTpudy TUBbI
HOpMaJIbHO ¢ Hell paboraior (B wacraocru, ASPLinux paboraer ¢ neii 1mw10xo,
WHOT/IA 3aBUCAET TIPU OTKJIIOYECHUH).

Takzke kaK u B €xt2/3 ecTb BO3MOXKHOCTH U3MEHEHUsI PA3MEPA, IPUYEM MOXK-
HO U3MEHATHb Pa3Mep pa3jelia, /1aXKe He OTKJII0Yas ero. BblnosHgercsa 310 Ko-
MaH[I0# resize reiserfs.

774 XFS

Qaiinosas cucrema XFS 0bura Hanucana SGI 111 cBoeil onepannoHHOR CHCTEMBbI
Irix, a 3arem nopruposana moj Linux. Ona obecniednBaeT HAUBBICIIYIO TPOU3-
BOIUTEIHHOCTH TIPU 0OPA0OTKE MYIBTUMEINA JAHHBIX CPean (DANRIOBBIX CHCTEM
Linux. Pekomenmyercs uCmob30BaTh JJIs PA3IEIO0B C MYJbTUMEINA JTAHHBIMU
Ha (aittoBoM cepsepe.

B oriuume ot BbImeynoMsaHyTHIX daiinoBbix cucrem, XFS nHe mo3Bomser
YMEHBITUTHL pa3mep. st yBequdeHusi pasMepa pas3zesa HeoOXOIUMO, ITOOBI
OH OBLT MOJAKIIOYEH. Y BETHIEeHUE TPOU3BOIUTCA KOMAHION

# xfs _growfs /home

B kauecrse mapaMerpa yKa3bIBAETCS TOYKA MOJAK/IIOMEHUs (& HE yCTPOHCTBO,
KAK Ha IIPOYMX).
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7.7.5 JFS

Journalling File System (JFS) — nepsas xypHanupyemas daiiioBas cucrema
ans Linux. Togmee, eé mepByio HaYa N AeJIaTh U MOCIETHION 3aKOHYIHIH. 1Ipo-
U3BOIUTEND 3T (paitmosoit cucremsr — IBM. KacarenbHo obacTu npuMeHEHnsT
CKa3aTh TTOKA HUYEro HeJIb3s1, TaK KaK BLIMTYCTHUIHN €€ eIé oueHb HegaBHo. Cury-
anus ¢ u3MeHeHneM pasmepa anajornana XFS. [lyis yBenndenus pa3mepa HAI0
BBINOJIHUTH KOMAHLY

# mount -o remount,resize /home

Nuorma npuxoaurcs BMECTO resize nucarb resize=xxx, rje Xxx — pa3mep pas3/esia
B 6sokax. K mCrosn30BaHMio HEe PEKOMEHIyeTcs .

7.8 Ilogmepkka HEPOJIHBIX (haiiJIOBBIX CHCTEM

711 COBMECTMMOCTHY € APYTUMHU OTEPAIMOHHBIMEA CHCTEMAaMH B linux ecTh mos-
Jepkka GaitJIoBbIX CHCTEM, KOTOPHIE UCIOJIb3YIOTCH APYTUMHA OME€PAIMOHHBIMA
cucremamu: Hanpumep, HPFS uz OS/2, UFS u3 FreeBSD, FAT12/16/32, NTFS
U MHOTHE JPyrHe.

BoapmuaCcTBO 3THX (DAMIOBBIX CHCTEM JOCTYIHBI TOJIBKO JIJIST YTEHUS, TAK
KaK GopMaAT 3aKPHIT W ITO-JIMO0 MEHATH B HE /10 KOHIIA M3BECTHOM (opMaTe
onacHo. IT0IHOCTBIO HOAIEPKUBACTCI YTEHUE U 3aIIKCh TOJbKO Ha FAT. B Linux
sra daitnoBas cucrema HazbBaercsa viat. Ilpu eé moakIOYeHUH PEKOMEHIyeT-
cs MCrosIb30BaTh napamerpsr codepage=866 u iocharset=koi8-r. Pazywmeercs,
BTOPOIl MapaMeTp J0JI’KeH COOTBETCTBOBATH MCIOJIB3yeMoi BaMu KoaupoBKe.

C NTFS Bcé neckompko xyxe. [lognepxusaercs 3amnuch B daitast Ha NTFS,
HO 6€3 m3MeHeHus pazmepa daiira. PakTUYECKn, €IUHCTBEHHOE UCIIO/IH30BAHNE
9TOM BO3MOKHOCTH: (pasoBas cucrema B paitne. Urenne pazymeercss paboraer
6e3 mpobisiem. Takrke pekoMeHIyeTCss UCIOIb30BaTh mapamerp iocharset. Ecan
HeoOxoanMa, nmoaHopyHKIMOHANBHAS 3amuch Ha NTFS, To M0XHO BOCTOIB30-
BaThcs mporpammoii http://www.jankratochvil.net /project /captive/. Ona Tpe-
Oyer aiira ntfs.sys u3 mocrasku Windows XP, 3aTo obecnieunBaer Kak 4reHue,
TaK U 3aMUCh.

Emé omua Habop HEpOOHBIX (PaMIOBBIX CHCTEM — T€, KOTOPbIE HAXOIATCS Ha,
CD. CraumapTHoii daiinoBoit cucremoit mis CD asistercs is09660. Kpome To-
ro Linux mogmep:kuBaer kak pacmmpenne or Microsoft mox wazsammem joliet,
tak u UNIX pacmupenne mis CD — Rock Ridge. Kpome Toro moxuo daiiio-
ByIO cucreMmy nepes 3anuchio Ha CD 3aapxuBupoBaTh nmporpaMmmoit gzip u Linux
obeurreunT npo3padnyio pazapxupanuio. C UDF Bcé He Tak rmajko: arenue pa-
Ooraer, a 3amuch mMOKa paboraer ycjaoBHO. To eCTb, ecu MOBE3ET, TO 3AIUIIET,
a He TOBE3eT, TO WCIOPTUT T€ JaHHble, 9T0 Obutu. Tak uro mpu pabore ¢ CD-
RW mpuxonurcst b0 1emaTh OObIYHBIE MYJIBTHCECCHOHHBIE TUCKHU, JUO0 BCE
KOIIUPOBATH HA KECTKUU JINCK HA BCAKWUH Cydail.

7.9 BupryajgbHbie (ailjioBble CHCTEMBI

B Linux nmeercs Hab0p (paifioBbIX CHCTEM, KOTOPBIE UCIOIB3YIOT TOJIBKO OITe-
PATHBHYIO HAMSITH.
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O6brunas daitoBasi cucreMa B BUPTyaibHOM mamsaTu: tmpfs. Yiaobua s
Karajora tmp, OTKy/1a ¢ HOJIy4uia CBOE HA3BAHUE.

Crennanbubie (haitoBbe CUCTEMBI, CO3atoMINe (haiIbl YCTPOUCTB IO Mepe
neobxomumoctu: devpts u devfs. IlepBas co3maer daiiabl BUPTyaIbHBIX Tep-
munanos /dev/pts/0, /dev/pts/1, ... Paboraer mpesocxoguo. Bropas momxHa
co31aBaTh BCe (alyibl YCTPOUCTB IpHU OOpaIeHnn K HUM. PeanbHOo, TO9TH HH-
rje He paboraer (umeercst B BuIy B AuCTpuOyTuBax 110-ymosdanuio). Hauunas
¢ a1pa 2.6 cunTaeTca ycTapeBieil.

Emé ects daiioBbie cucrembr obecnednBamomue waTepdeiic K sapy: usbfs
u proc. usbfs comepxkut aiiipl, onuCHBaOIIME yCTPOUCTBA HA IuHE usb, a
Proc IOJKJII0YAeTCs K Karajory /proc u obecreduBaer J0CTyn K uHQOpMa-
uuu sgapa (/proc/cpuinfo, /proc/pci, ...), u K ynpaBieHHIO HACTPOAKAMU /1Pa
(/proc/sys/*). B siape 2.6 nuis nocsienueit byukuuu ucnosbsyercs sysfs. O6prd-
HO, TIPOCTO HEOOXOAMMO TIPOTHCATh COOTBETCTBYIOINIYIO CTPOKY B /etc/fstab n
MOXKHO 3a0bITh 1po HuX. (Eciu y Bac Bcé paboTaer, TO 3T CTPOKH y2KE IIPOITH-
CaHBI)



I'maBa 8

Anpo Linux

YV Kaxk0# OIEpPAIMOHHON CHCTEMBI €CTh HEKOEe siIPO, KOTOPOe 0DeCrednBaer
OCTAJTbHBIM IIPOrpaMMaM CTaHAApTHOEe OKpyzkeHume. B Linux sapo obecriedn-
BAeT MHOrO33/Ia9HOCTh, €IMHOOOPA3HBIN JOCTYI K ANMAPATHLIM CPEICTBAM U
PEeaIN3aINIo CETEBBIX TTPOTOKOJIOB.

dAapo Linux aBnsgercsa MOmYIbHBIM MOHOJATHBIM. MOHOTATHOCTD HOIPAa3y-
MEBAET, YTO JpailBepa yCTPONRCTB UCIOIHAIOTCS B 3/[PECHOM [IPOCTPAHCTBE sJ1Pa.
Moy ibHOCTD 3HAYHUT, YTO OTAEJIBHBIE YACTU SIAPA MOMKHO MOATPYKATH U3 OT-
JenbHbIX (daiiios (Te ke camble ApaiiBepa). B ckoMIuIMpoBaHHOM BHIE SO
3aHUMAaET HEDOBINON 00bEM: 0KOIO 1-2 Mmerabaiit. [y cpaBHEHWS MUKDOSI-
po WindowsNT (6e3 apaiisepoB) rakxke 3anuMaer Gosibine meradaiita, HO B
Linux B sTOoM obbeme Haxomarcs crangaprtHble apaiieepa: IDE, cerb, kmaBu-
aTypa, MBIIb, BUIEOKAPTA.

8.1 loctym k anmapartype

B n1060i1 MHOT033,1a4HOM CHCTEME 33Ja4U TOJXKHBI OBITH M30JIUPOBAHBL IPYT OT
Jpyra U Jjist TepeIadu APYT APYTY MTaHHBIX WCIO/JIH30BATh CUCTEMHBIE BHI3OBbI
OTIEPAIMOHHOM CcHUCTeMbl. B 9acTHOCTH, 3TO 3HAYUT, YTO HE JOJKHO OBITH MPsi-
MOro JOCTYIIA K annaparype (MHade, HAIPUMED, B IIPaBax J0CTyla K ¢aiiiry ner
CMBICJIA, TAK KaK [POIPAMMA [IPOCTO IPOYUTAET HEIMOCPEJICTBEHHO € KECTKOIO
nucka B 06xom balioBoil cucTeMbl).

JlocTyn K anmaaType peaju3oBaH IBOSIKO: CyTEpIIOJb30BATENb UMeeT Ipa-
BO Ha HpAMON gocryn (Takum 0Opa30oM, HAIPUMED, Peajn30BaHA cucTeMa X
Window), o6blutble 110Jb30BaTENM UMEIOT JOCTYL K anuaparype yepes (aiiibl
ycrpoiicts. Hampumep, 771 BBIBOJA 3BYKa Uepe3 3BYKOBYIO KApTy MPOrpaM-
Ma TIPOCTO JIOJIKHA 3aMmcaTh 3ByKoBoi morok B /dev/dsp. Ecan zeobxomumo
BBINIOJTHATH HECKOJBbKO AEHCTBUH HAJ OJHUM YCTPOHCTBOM, TO JUOO CO3IAI0T-
cd AonosiHuTebHbIe (balliabl ycTpoiicTB (HApUMeEp, Y 3BYKOBOIl KapThl €CTh
emwg /dev/mixer), aubo BbI30BbI peasnusdyiorcs 4epes ioctl. ioctl — cneunasnnb-
HBIE BBI30BBI OTKPBITOMY (haiiyry ycrpoiictBa. Takum 0O6pa3oMm, HampuMep, pea-
JIN3yeTCs YIIPaBIeHUE MapaMeTPAMU TEPMUHAJIA, WU CIIEIUATBHBIMA (DYHKIIVS-
vu CDROM (mpourpsiBarh J0pokKy, ussjiedb CD, ...). TlomHblil criucok Tux
dbyuknuit MmoxkaO HaitTu B “man ioctl list”. Ilommbrit crmcok ycrpoiicts ects B
ucxoanukax siipa Linux: Documentation /devices.txt. Eciau kakoro-imbo daiina

7
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yCTPOICTBA HE XBAaTaET, TO er0 MOXKHO €O3/1aTh KoMaHaoii mknod.

[Ipu pemmennn, kKakwe baiabl yCTPONCTB CO3/1aBATh, & KAKWE HET CJIEILYeT
YUUTBHIBATH JIBE TEHJEHIIUU: C OIHOMW CTOPOHBI, JOJXKHBI OBITH BCE HCIOIb3Ye-
MbIe YCTPOHCTBaA, & € APYroit — obIee UX YHUCI0 JOJZKHO ObITh MUHUMAJIbHBIM
(rorua GbicTpee HAXOAUTCH Hy2KHbIH (bailsa upu orkpbiTuu). st pelenust 3o
3amaun OBLTO co3mano aBa pemenns: devfs m udev. IlepBoe — daiinoBas cucre-
Ma, KOTOpasi aBTOMATHYIECKHU CO3AeT yCTPONCTBA MpHU WX OTKphITHU. Paboraer
HE 0Y€Hb CTAOWJIHHO, TOITOMY IMOYTH HUTJE HE UCIOJb3yeTcs. udev — 3T0 mpo-
rpaMMa, KoTopas co3jaer HyKHbie (aitinbr yerpoiicrs. Vcnonb3yercs Ha sape

2.6.

8.2 KoHudurypupoBaHue n yCTaHOBKa HOBOTI'O H/1-
pa

B ASPLinux naker ¢ sjpom HasbiBaercs kernel-sources-... Ilocie ero ycranos-
KW B MOABHUTCA Karasor /usr/src/linux ¢ ncxogunkamu sapa. Ilepeiiaure B aToT
karasior. B uém ysumure daitn README — monmHoe omumcanue mporecca ycra-
HOBKH. PekoMmenmyio mpounTtarh. Takzxke TaM ecTh Katajgor Documentation, B
KOTOPOM JIOCTATOYHO TOAPOOHO OMHMCAHBI HETPUBHAJIBHBIE CIIyYad HACTPOUKHU
anmaparypsl moa Linux.

st HacTpoitkn KOHMUTYDAIUH S/Ipa MOXKHO HaOPaTh OJHY U3 TPeX KOMaH/T

$ make config
$ make menuconfig
$ make xconfig

B mepBoM BapuanTe crcrema OyAer COpaIMBATh BCE BOMPOCHI, OTHOCSIIUAECS K
cucreme. Bo3aMOXKHOCTH BEPHYTHCS K YK€ OTBEYEHHBIM BOIpOcaM Her. Bropoit
BApPUAHT TO3BOJISIET BBHIOMPATH MAPAMETPHI W3 MEHI0 B TEKCTOBOM pexkmnme. U,
HAKOHeIl, xconfig MO3BOJIsIET YBUIETh MEHIO B IPAPUIECKOM DEKUME.

st roro, yrobbt paboras menuconfig, HEOOXOAMMO, 4TOOBL OBLI yCTAHOBJIEH
naker ncurses-devel. Habpas komammIy, momnagaere B TEKCTOBOE MEHIO, B KOTO-
POM BCTPEYAIOTCS SJIEMEHTHI HECKOJIBKUX TUIOB. BO-TIEPBBIX, BCTPEYAIOTCS MO~
MEHIO, B KOHIIE IMEHU JTHUX JIEMEHTOB HAPUCOBAHA CTPEJKA ‘--->". Bo-BTOpBHIX,
BCTPEYAIOTCS JIEMEHTBI, JJIs KOTOPBIX MOXKHO BBIOPATH 3HAYEHUE W3 CIIHCKA.
Tekyree 3HavMeHnE yKa3aHO B CKOOKax. B-TpeTbux BCTPEUaOTCs CTPOKOBBIE dJ1e-
MeHTbI. Tekyiee 3HadeHne yKa3aHO B KaBblukax. Harkas Enter, moxxHO m3me-
HUTH CTPOKY (HE myraiiTech, 4To HET Kypcopa, eciu He paboraer Backspace
Moxkere 1mopoboBarh Haxkumarb Ctrl-7). U, HakoHel, €CTb IyHKTBI, MO3BOJIs-
OIe BKJIIOYUTh HeoOs3aTesbHy0 (DyHKIMOHAJIBHOCTL aapa (IOjIepKKa ce-
TEBBIX IIPOTOKOJIOB, KATEIrOPUM AIINAPATYPbI U T.J.) DTU IJEMEHTbI CONEPKAT
CJIEBA OT CBOEI'0 HAMMEHOBaHMs 11POGES B KBAJAPATHBIX CKOOKAX (€C/iM BbIKJIIO-
YeH) MW 3BE3I0YKY B HUX Ke (ecj BKJOYeH). VIHOTIA BHIKIIOYEHNE KAKOii-
00 BO3MOXKHOCTH 3aCTABJISET YACTh JIEMEHTOB MCUYE€3HYTh U3 CIHUCKA BHIOOPA
(nanpumep, He umeeT cMbica BeiOuparh SCSI azanrep npu OTKIIIOUEHHOH 110/
nepxkke SCSI). Ewé ogun Tun 2/1eMEeHTOB UMEET CJieBa OT CBOE UMEHH YIJIOBbIe
CKOOKHM, B KOTOPBIX MOXKET OBITH OJWH M3 TPEX CUMBOJIOB: IPOOEsT, 3BE3M0YKA U
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oykBa M. IlepBble 1Ba aHAJOTWIHBI COOTBETCTBYIOIIUM CHMBOJIAM B KBaJIPaT-
HBIX CKOOKax, a M 3HAYWAT, 9TO COOTBETCTBYOMAsA (PYHKIHA OyIeT B MOILYJIE
(mampumep, npaiiBep). Pazymeercs, mjist 9TOro JoJKHA ObITh BKJIIOYEHA TOJ-
nep:xkka momyseit B pa3aene “Loadable module support”.

L7151 OOBIYHOI CHCTEMBI PEKOMEHIYeTCsl BCE, YTO BO3MOXKHO BHIHOCUTD B MO-
aymu. Uckmiodennem sBiIseTcCs IpaiiBepa TeX YCTPONCTB, C KOTOPBIX JOIKHA
3arpyzKarbCd KOpHeBas (aiimoBas cucrema, apaiiBep 3Toit (aitioBoit cucre-
MBI ¥ TIO/IZIepskKa Guraproro dopmara ELF (310 Bcé Heobxommmo, 9Tobh! OhIa
BO3MOXKHOCTD 3arpy3uTh MOLY/H). B 9TOM ciiydae Momy/u OyayT 3arpyKaThest
TOJIBKO IO Mepe HeOOXOAMMOCTH U WM IPOINE MePEeIaBaATh JOMOJHUTEIbHBIE Ma-
pamerpsl. [logaepxkka Momysieit OOBIIHO OTKITIOYAETCS TOJBKO JJ1sT BCTPOEHHBIX
CHUCTEM WJIM MAaPIIPYyTH3ATOPOB, I/ie HEOOXOAMMa MAKCHMAJIbHAS KOMIAKTHOCTH
u 6e30IaCHOCTD, & THOKOCTDh HE TAK BaXKHA.

ITocse okoHUaHWS KOHMDUTYPUPOBAHUS BBIXOJUTE U HA BOITPOC O COXPAHEHUN
U3MEHEHU OTBEYAETE YTBEPAUTETHHO. Tenpb HY?KHO BBITIOJHATEH HECKOJIBKO KO-
MaH;

$ make dep
$ make bzImage
$ make modules

Ecau Bce 3T KOMaHIbl 3aBEPIIAINCH 6€3 OmuOOK, TO 3HAUUAT SIAPO CKOMITHIH-
posasocb. Tenepb ycranosum momyiu B /lib/modules komannoit

# make modules install

CxoMnumpoBaHHOe #/Ipo HaxoauTes B Karasore arch/i386/boot u nasbiBaercs
bzImage. Teneps Hy>KHO COODITUTH 3aTPY3YUKY Y M0 MECTOTOIOKEHH. J1 151 Ha-
YaJia, PeKOMEHIYeTCst CKOIMPOBATh €ro B KaTajor /boot u mepenMeHoBaTh Taxk,
41006l Bam ObLI0 HOHATHO, 4TO 3TO 3a fapo (HampuMmep, /boot/linux-reiserfs-
scsi-2.4.27).

Teneps ocTasI0Ch TOIHKO MPOIUCATH B UCIOJIb3yeMblil 3arpy34duk. Beero mo-
JKET UCIOJIb30BaThCa OnuH u3 Tpéx 3arpy3uukos: LiLo (Linux Loader), GRUB
(GRand Unified Bootloader) u ASPLoader. Kpome simpa, Kak IpaBujo, B CTaH-
mapTHOi KoH(buryparuu Tpedbyercs initrd — obpa3 daitoBoii cucrembr, ¢ KOTO-
POit MOXKHO 3arpy3uTh HEOOXOIUMbIE MOJIYJIN [IJTsi JKECTKOTO JUCKA M, HAIPUMED,
cnenaTh KOpHEBO# (haitoBoit cucremoit, pasmes Ha LVM unu daitiosoit cucre-
Mmoit B ¢aitne. Takxke tpebyerca nepenarh mapamerpsl sapy. HeobxomuMbivu
mapaMeTpaMu SBJISIOTCS rOOt=<WMMs BaIllero KOpHEBOro pasaena™> u ajis RH
pexkomennyercs nobasuth rhgb. Kak mpasuio, Bce HEOOXOmMMBbIE TapaMeTphb
y2Ke TPOIUCAHBI B CTPOKE JJIs TOTO S/Ipa, KOTOPOE yIKe 3arpyKeH0 U BCE, ITO
HaJ0 — CKOIMPOBATH UX.

IIpu 3arpy3ke B 1000M 3arpy3duke MOXKHO J00ABUTH CBOU IHapamMerpbl. B
9TOM CUTYAINH €CTh OYeHb MOJIe3HbIH mapameTp init=/bin/sh, koropsrii 3acTan-
JIIET CUCTEMY 3arpy3uTh TOJAbKO shell u Huwero GoJbIe ¢ MpaBaMu CyTepIOb-
30BaTeIs, TPUYEM HE 3alpanBas naposs. [lomoraer, eciin 3a0bLIu TAPOJIH WU
MpUBeN KOH(MUTYPAIUIO B COCTOSHIE, KOI/Ia CUCTEMA HE MOYKET 3arpy3UThCs.
3arem KoMaHIOM

# mount / -o remount,rw
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[IEPEBO/IMM KOPHEBYsl CHCTeMY B 4TeHume-3anuch. Vcnpasisem koHUTYDAIHIO
WY 1IapOJib, 3aTeM

# mount / -o remount,o

# sync

Komamnga sync 3acraBisieT cOPOCUTDH COIEpPyKUMOE JIMCKOBOTO KJIMa Ha, JINCK.
Teneps maxkmure Ctrl-Alt-Del niua mepesarpysku. OOpaTuTe BHUMAHHE, UTO
nepe3arpyska Cleayer cpasy, a He MPOUCXOJUT CTAHIAPTHON MPOMEIyphl 3a-
BEpIIEHUs BCEX MPOIPAMM U OTKJIIOUEHUsl TMCKOBBIX PA3JeJIoB.

8.2.1 3arpy3uuk Lilo

Cawmprii crapblit u camblil TPoCTOoit 3arpy34uuk Linux. /lysi ycTaHOBKU B HErO HO-
Boro supa naiigure B daiiie /etc/lilo.conf kakoii-uubyub KyCcoK, onuchIBaromumit
3arpy3ky Linux: maumnasg “image = ...” 70 cienyfomero image. Cromnmpyiite
9TOT KyCOK U B CTPOKe “image = ...” 3amenure ums daitina nocie “=" Ha 100
nMs paitaa ¢ HOBBIM SApoM. Ecianm ecTh cTpoka, HaumHaiomasicsa ¢ “initrd =7,
TO yJIAJINTE 3TY CTPOKY. 3a OoJjiee MOJHOMN TOKyMeHTalmed 1o lilo obparraiirech
K “man lilo” wnu “man lilo.conf”. Ilo okoH4YaHUU pemaKTUPOBAHKUS 00A3ATEIHLHO
3aILyCTUTE

# lilo

8.2.2 3arpy3uuk ASPLoader

Koudurypanus naxomurca B aspldr.conf. Pekomennanuu aHaJlOrHYHbBL IPeIbl-
AyLIEeMY pa3/elly: CKOIUPYyiTe roTOBbI KyCOK HACTPOUKH U HOAKOPPEKTUpyiiTe:
UCTIPABbTE WMS SIIPA U yOajauTe CTpOKy c initrd. JLOJIKHO TOJYYUTHCS 9TO-TO

BpOJIE:

[linux5@ASPLinux Test Kernel]
icon linux
kernel /boot/linux-reiser-scsi-2.4.27 root=/dev/hda6 ro

O6parnTe BHMMAHHE, ITO B KBQIPATHBIX CKOOKAX cjaeBa OoT @ HaxomuTCs
VHUKAJIbHBIN HAEHTH(UKATOD, 00I3aTETHHO U3MEHUTE €r0 TaK, 9T00 OH HE COB-
nazan ¢ ocranbabivu. CopaBa or @ HaxomuTCs crpoka, KOTopyio Bol yBuauTe B
mento. Taxk ke, kak u 7714 lilo, moce pegakTupoBannsa 00A3aTHETHHO 3AIIYCTHTE

# aspldr

8.2.3 3arpyzumk GRUB

B osrom cayuae aitn  kondurypanum HAXOAWTCH, KaK I[IPABUIO, B
/boot/grub/grub.conf, xorss BO3MOXKHBI BapwaHTHI: /etc/grub.conf win
/boot/grub/menu.lst. 3xech Takke KommpyeTe CyIIECTBYIONH GJIOK (HAYAIO
6JI0Ka — CTPOKa, HauMHaIomasAca ¢ title). B orauyune or mpoumx 3arpy34uKos,
GRUB uuraer koH(pUTypAIUIO NPU 3arpy3Ke, MO3ITOMY HUYEro OOJIbIe JIeIaTh
HE HAJIO.
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8.3 BsaumogeiicTBue ¢ padoTaOMIIM SIIPOM

ITocste Toro, KaK s#/1PO 3ayCTHIIOCH, MOXKHO 110 X0y PaboTbl MEHATH HEKOTOPbIE
LapaMerpbl #1pa U 3arpyzKarb/BbIrPyKarb Mouyiau. U3menenue napamerpos
BO3MOXKHO epe3 (hailIoByI0 CHCTEMY Proc.

8.3.1 aiinoBag cucremMa proc

DaiisioBag cucreMa proc obecnednBaer JO0CTyI K sapy. B KopHe 9TOro karaJjora
HaxoaATcss (pailyibl, 9TEHNE U3 KOTOPBIX MO3BOJSET MOJYyYIATh HH(MOPMAIHAIO U3
anpa: /proc/cpuinfo, /proc/devices, /proc/dma, /proc/filesystems u .1, Tak-
K€ TaM €CTh KATAJOIM HMEHA KOTOPBIX COCTOAT U3 udp. DTH KATAIOIH OIUCHI-
BaIOT MPOILECCHI U UX MUMEHA COOTBETCTBYIOT MMEHaM mporeccoB. Komamma ps,
MOKA3bIBAOIIAs CIIMCOK TIPOIECCOB, MOJIb3YETCs UMEHHO STUMU JAHHBIMU.

Takxke ecrb mozpkaraigoru /proc/drivers, /proc/bus, /proc/ide, /proc/scsi,
/proc/tty. B Hux naxonurcs undopmanus 1o ApaiiBepam 1 HAJIUIUIO YCTPONRCTB
coorBercrByoIuMX Kareropuii (B karasor drivers nouasamor ycrpoicrsa, He 10-
HaJlanye B OCTaIbHbIe KaTeropun). B karamore /proc/net MOXKHO HAiiTH TEKy-
Y10 KOH(DUTYPAIHIO CETEBBIX yCTPONCTE.

8.3.2 I3meHeHme mapaMeTpoB siapa: /proc/sys u sysctl

Hy w camblii raaBHBIH Kartasor — 310 /proc/sys. Ecnu Bce ocrambable daiiibr,
KAaK TIPABHJIO, MOYKHO TOJBKO YHTATH, TO 3/€Ch HAXOAATCA HACTPONKH sapa,
KOTOPBIE MOXKHO M3MEHATh. Kaxk/ibiii (haiin comepkuT 3Ha9eHne napamMmerpa ai-
pa. 3HauYeHKs, HAXO/AIIMECS 3/1€Ch TAKKE MOXKHO yCTAHABJIMBATH [IPU [TOMOIIM
komaHzbl sysctl. B daitne /etc/sysctl.conf MokHO yBHIETH yCTAHOBKH TIepe-
MEHHBIX BHJIA:

net.ipv4.ip_forward = 0

B [JaHHOM CJy4ae, 3HAdYeHWe ISTOH MepeMeHHOW HaxomurTcsa B daiime
/proc/sys/net /ipvd/ip_forward. AnasnoruunbiM 06pa3soM MOXKHO HANTH COOT-
BETCTBUE MEXKJy MMeHeM JIo00ro daita ¢ 3HAUYEHWEM MEePEMEeHHOW W MMeHeM
sToit mepemennoii B sysctl.conf. ITpu 3arpyske cucrembl BCE, YTO IPOMUCAHO B
/etc/sysctl.conf Gyaer 3anucaHo B coorBeTcTBYIONHE (DANIBI M, KAK CJIEICTBHE,
IPUMEHEHO K saapy. Eciu Hago npuMeRnTh 3anncanible HACTPONKHA HEMEIJIEHHO,
TO BOCHOJIb3YyHTEeCh KOMaHOM

# sysctl -p



I'maBa 9

IIpomniecc 3arpy3km Linux n
ero HaCTpPOMKa

9.1 IlocnenoBaTesIbHOCTDb 3arpy3Ku

CuauaJia ¢ IepBOTO CEKTOPA YKECTKOTO IUCKA, UJIU JIUCKETHI 3arPyKaeTcs 3arpy3-
quk Linux: Lilo, GRUB wuaun ASPLoader. 3arem 3arpy3dmk 3arpy:kaer sjapo
Linux. ITpu sroM 3arpy3uuk MoOxKer IepejaTb eMy IapaMerTpbl U/ujd 3arpy-
3UTb BUPTYabHbIi quck B namsty (initrd). [ocse sroro ynpassienue nosydaer
aapo Linux. Ecim ObL1 mepegan BUPTyaIbHbIH 00pa3, TO BBIMOJHAETCA CKPHIIT
/ linuxrc, KOTOpPBIil T0MKeH obecneunTh JaJbHENIHI mporece 3arpy3ku. Vnade
HOJKJIIOYAETCA pa3Jie), YKa3aHHbI B mapaMerpe root (3HavyeHue mo ymosrda-
HUIO BBICTABJISIETCS MPU KOMIWISIMKA SIPa B TO, KyAA TOTAA ObLT MOJAKIIOYEH
KODEHb, IIOMEHSITh €r0 MOXKHO KoMaH10ii rdev) u 3arpyzKaercs nporpamma, uMsi
KOTODOIi 1epesano B napamerpe init (1o ymosdanuio /sbin/init).

IIporpamma /sbin/init orBedaer 3a uHMIMANIU3ALUIO cucTeMbl. Eé HACTDOIi-
Kku Haxonsrcsd B ¢aitne /etc/inittab. B srom daitie naxonsres cTpoku Buga
<id>:<momepa ypoBHeil >:< gelicTBue >: < KOMaH/Ia >
Howmep ypoBHST IO yMOTIAHWIO BBICTABJISIETCS CTPOKOH id:<HOMep™>:initdefault:

3areM ero MOXKHO CMEHUTH KOMAHION
# telinit <Homep >

Howmep yposus: mudpa or 0 10 6. Yposerb 0 — BBIKIIOUEHHE KOMIIBIOETPA,
ypoBeHb 6 — mepe3arpy3ka. OcrajabHble IPH KEJAHUU MOXKHO [EPEOTPEIeIATh.
HeiicTBusi, yKa3aHHbIE B TPETHEM IT0JI€, MOTYT OBITH CAMbI€ PA3HOOOPA3HBIE:

e sysinit: 3amyck BO BpeMsi 3arpy3Ku cUcTeMbl (YPOBHU UIHOPUPYIOTC)

e wait mam once: OMHOKPATHBINA 3aIyCK KOMaHIbI. B ciydae wait init Oymzer
K/IATh OKOHYAHUS BLIMIOJIHEHUS CKPUIITA.

® respawn: 3aIllyCTUTh KOMAH/ly U IePe3allyCKaThb, €C/IU 3aBEPIINTCA.

u MHOTHe apyrue. Ilomubrii cimcok cmorpure B “man inittab”.

82
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9.2 CranmapTbl cucteM wuHuUIMuaamsamuu: BSD,
SystemV, rcNG

Hacrpoiika inittab HacTombko ruOKasi, 9TO, BOODIIE MOBOPSI, MOXKHO BCTABJISITH
3alyck ciy2k0 Henocpeacrsento B /etc/inittab. Ho 1o neckosibko neyobHo
U, KPOME TOTrO, HEYIOOHO JeIaTh YCIOBHYIO 3arpy3Ky (€IMHCTBEHHOE YCIOBHE:
HOMEp yPOBHsI, 3TOIO IBHO HEJOCTATOYHO). II03TOMY NpakTUYECKHU BCE BHIHECEHO
u3 /etc/inittab B He3aBncmMble cKpunTh. POpMAT ITUX CKPHUITOB ONPEIETEH
ACTOPUYIECKUMU TPAJIUIASIMHA.

B BSD cucremax mambosiee mpocTas CHCTEMa WHHUITHAIW3AINA. TaM mpocTo
€CTh CKPUNTHI rc.start u rc.shutdown, KOTOpbie BBIMOJHSAIOTCS COOTBETCTBEHHO
MIpY 3AIIyCKE U OCTAHOBKE crucTeMbl. OCHOBHOE MPEUMYIIECTBO TAKOTO TOIXO/IAS
MPOCTOTa U CKOPOCTh 3arpy3ku. Ilpumensiercs: B Slackware Linux.

SystemV (kcratu, B ASPLinux mpuMeHsieTCsi UMEHHO 3TOT CTAHIAPT) Ha
KaXK/IyI0 3aIyCKAEMYIO CJIy»KOY BBIIEISET OTAeIbHBIN (Daiijl, KOTOPbIH OTBEYAET
3a BCe IEHCTBUS C CIIy2KOOM: 3aITyCK, OCTAHOBKA, MEPE3alyCK, MOJydeHne WH-
dopmanuu o cocrosinuu. Bee aru daitnbt sexar B /ete/init.d/. das kaxmoro
ypoBHs ectb Karajor /etc/rc#.d/ (Bmecro # moncrasbre uudpy), B KOTOpOM
HaXOQISITCS CUMBOJIMYECKHE CCBLIKK HA CJIYKOBI, KOTOPbIE HAJI0 3aMyCTUTH HA,
9TOM YPOBHE W HA T€, KOTOPhIE HAIO OCTAHOBUTH. JleficTBUE Ompeensercs mo
mepBoit OyKBe B UMEHU CUMBOJIMYECKOM CCHLIKHU: S — 3amycTuTh, K — OCTaHOBUTH.
Hanee B uMeHH UAET ABY3HATHOE UHCIIO, OMPEAEISIoNee mMopsaaoK o0paboTKu.
Teoperndecku, H0KeH OBITH OOECIIEYEH IEPEXO] MEXKIYy JIOOBIMU YPOBHIMUI
(cobeTBento, 3TO U ecTh OcHOBHOE oTiuune SystemV ot BSD).

Tperuit BapuanT cucrembl nannuaansanun: rcNG. On ceiidac ucCoIb3yercs
B FreeBSD u Gentoo Linux. B arom ciaygae ecrs /etc/init.d, Ho BMecTo siBHO-
I'0 YKA3aHUS 3aIlyCKAEMbIX U OCTAHABJINBAEMBIX CJIy?KO Ha YPOBHE €CTh IIPOCTO
CUMBOJINYECKWE CCHIJIKU HA Te CJIY3KObI, KOTOPhIE JOIXKHBI OBITH 3amyIleHbl. B
KazKJI0H C1yK0e eCTh yKa3aHWe HA, TO, OT KAKUX JAPYTUX CJIYKO 3Ta CIIyKOa 3a-
Bucut. Vcxo/s u3 9TOr0 CTpouTCs MOpsiaoK 3arpy3ku. IIpakTudecku, 310 yiayd-
mennsiii BSD crunb: B 06bragom BSD 0b110 HEymo0HO TO, 9TO [Jist KaxK10i
Cy2KOBI TIPUXOIUIOCH PETAKTHPOBATH ABa (paiima m OmmbKa B OJHOH CTPOKE
MOIJIA [IPUBECTH K HE3arpyzKaeMoil cucreme, Takzke He ObLJIO CTAHIAPTHOIO Me-
TOJA OCTAHOBKM WJIU 3AIyCKA OTAEIHHOU CJIyZKOBI.

9.3 VYmnpajeHme 3amyCcKOM ¥ aBTO3arpy3KoOii
CIIy KO0

B RedHat u ASPLinux mist 3amycka WM OCTaHOBA CIYYKOBI UCTIOIB3YETCSA KO-
MaHIa service:

# service network stop

Ilepsbiii napamerp: ums daiiia u3 /etc/init.d, a Bropoit — ogna u3 KOMaH.:
start, stop, restart, status, reload. reload — 3acraButh ciy:k0y mepednTaTh KOH-
dburypanuio (HeKoTOpbIe CIIyKObl YMEIOT ITO JIeJIaTh Ge3 MOJIHOM Iepe3arpy3Ku ).
st BKIIIOYeHns Cay»KObl B aBTO3arpy3ky ucnosibdyercs komanga chkconfig.
Bamycrure eé 6e3 TapaMeTpoB, 9TOOBI MOJYIUTh CIPABKY. U TOOBI MOy IUTH WH-
dbopmanuio o rekyleM cocrosHuu (3alyCKAeTCs JIM [IPU 3arPy3Ke U Ha KaKOM
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yPOBHE) CJ1yKObl HCIIOJIb3YATE KOMAHLY
$ chkconfig --list <umMmsg cirykK651>

Ecnu me BBOIMTL mMMsi CTy?KOBI, TO OyJAeT BBIBEIEH CIIMCOK BCEX CIYKO M UX
cocrosiame. UToObl UBMEHUTD COCTOSTHUE CJTY2KOBI, HCIIONb3YHTE 9Ty Ke KOMAHIY:
MIEPBBINA TTApAMETD JOJIXKEH OBITH UMEHEM CIyKObI, a BTOpOi — jaubdo “on”, 1ubo
“off” nnsa BRIIOYEHWS W BBIKJIIOYEHWS COOTBETCTBEHHO. Ecam Hago M3MEHHUTH
TOJILKO JIJIsl OIIPEJIEJIEHHBIX YPOBHE(, TO mobasbre onnuio “--level 234”7 (Bmecto
234 MoxKeTe BBECTH YPOBHHU, Jjisi KOTOPIX [IPOBOIUTCH U3MEHEHHUE).



