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TeopeTnyeckme ceefeHus.

BBegeHne.

OoHOM M3 K4YeBbIX OCOBEHHOCTEM OMepauMOHHbIX CUCTEM *nix gBnsSeTCs
HanMume 60MbLIOr0 KoNM4yecTBa pa3Hoobpa3HbiX MpoOrpaMM-yTuAMT. Takue
nporpamMbl, 3anyckaemble B KOMaHAHOM CTpoOKe, npefHa3HayeHbl A4
BbIMO/IHEHUS  onpefenéHHOro 3/IeMeHTapHoro Aenctemss B cCucteMe —
HanpuMmep, BbIBOAA TEKCTOBOro arna Ha 3KpaH, BbiBOAA COAEPXWMMOro
KaTanora, 3anucm TekcTta B  dann. OnepaunoHHble  CUCTEMbI  *niX
NnpeaocTaBnalT yaobHble n rmbkme mexaHusmbl obbegmHeHUs paboTbl TakuX
OTAENbHbIX MNpPOCTbIX MNporpaMM  Ans  BbIMOJIHEHMS  KOHKPETHbIX  3a4ad
nono3oBartenen. B naHHon nabopaTtopHon paboTe NpoBOAUTCS pacCMOTpeHue u
N3yyeHmne 3TMX MEXaHU3MOB.

B 4nCNO OCHOBHbIX 3aja4y COBPEMEHHbIX BbIYUCAUTENbHbIX CUCTEM BXOAUT
obpaboTka TekCToBOM MHPOpPMaLMM, KaK B BMAE NPOCTOro TeKCTa, Tak U B BUAeE
TEeKCTa ¢ dpopMaTmpoBaHueM. XoTs dOpMaTUPOBAHHbLIN TEKCT Ha NEepPCOHaNbHbIX
KoMnbloTepax 06bIYHO npeacTaBnsiercas B dopMmate ABOWYHbIX (annos, B
nocnegHee BpeMsi HaMeyaeTCs TeHAEHUMS O0TKasa OT TakuX (4acTo 3aKpbiTbIX)
ABOMYHbIX (pOpMaToB M nNepexoda K WUCMosb30BaHUO OCHOBAHHbLIX Ha 06bl4HOM
TEeKCTe A3bIKOB pasMeTKM AOKYMeHTOB. OnepauuoHHble CUCTeMbl  *nix
M3HayanbHo pa3spabaTtbiBanucb Ans 06paboTkM TeKCToBOW WHGOpMauun, u
obnagatot 6onbwMM  HaAaboOpOM MOWHbIX W YHUBEPCANbHbIX WMHCTPYMEHTOB
paboTbl ¢ TekcTamMu. OQHUMM M3 TakKUX MHCTPYMEHTOB SBJISAKTCA perynspHbie
BblpaXXeHnsi, NpuMepbl MNPUMEHEHUS KOTOPbIX TaKXe pacCMaTpuBalTCa B
AaHHoOW paboTe.

YnpaBssieHne BbINOJIHEHNEM NMpPorpamm.

Kaxaasa BbinonHawowasaca B Linux nporpaMma Ha3blBaeTcs npoueccoM. Linux,
KaK MHOrornosib3oBaTesibCKkass MHOrosajadHasi CUCTeMa XapaKTepU3yeTCs TeM,
4YTO B HEN OAHOBPEMEHHO MOXET BbIMOSIHATLCS MHOXECTBO MpPOLLEeCccoB, NMpuUHaa-
nexalwmux pasHbIM NoJsib30BaTesiIAM. BbIBECTU CNMCOK MUCMONHAKLWNUXCA B TEeKy-
LLiee BpeMA NpoLeccoB MOXHO KOMaHAOW ps, HanpuMep, cneayowmm obpasom:

$ ps

PID TT STAT TIME COMMAND
24 3 S 0:03 bash
161 3 R 0:00 ps

$

Mo-yMonyaHMio KoOMaHAa ps BbIBOAUT CAMCOK TOJSIbKO TeEX MPOLEeCCcoB, KOTOpble

npuHagnexart 3anycTuBlieMy €€ noAb30BaTeslo U BbINOAHAKTCA B AAHHOM
ceccmun. YTobbl NOCMOTpeTb BCE MUCMONHAKLWMECS B CUCTEME MPOLECCHl, HYXHO
NCMosb30BaTb K/KOY -a, T. e. 3anyckaTb KOMaHAY Kak ps -a. Hawubonee
NOSIHLIN BWUA CNMCKA MNpPOLECccOB, C YKas3aHMeM WX BragenbueB, BpeMeHU
3anycka, notpebnsaemMbix pecypcos (MamsaTy 1 npoueccopa) MOXHO NPOCMOTPETb
KOMaHAOMN ps -aux.



Homepa npoueccoB (process ID, wnn PID), yka3aHHble B MepBOM KOJIOHKE,
ABNAOTCA YHUKANbHbIMM HOMEpPAMU, KOTOPblIE CUCTEMA MPUCBAMBAET KaXXAOMy
paboTatowemMy npoueccy. [llocnegHass KOJSIOHKA, oO3arnasfieHHass COMMAND,
nokasbiBaeT nms pabotatowen komaHabl. Cpean KOMaHA, 3anyLleHHbIX AAaHHbIM
nonb3oBaTesieM, €eCTb TO/IbKO bash W camMa KoMaHga ps. (bash — 2370
KOMaHAHbIN MHTepnpetaTop (KoMaHaHas o6onodka, adHrs1. shell), koTopbI
obpabaTbiBaeT BBOAMMbIE MOSIb30BATeNIEM C TEPMMHaNa KOMaHAbl W
obecneumBaeT nx BbINOJHEHME B cucteme. bonee nogpobHO posib KOMAHAHOIO
MHTepnpeTaTopa paccMaTpuBanacb B npeabiaywen nabopaTtopHon paboTe.)
BuaHo, 4TO KOMaHaHas 060M04Ka bash BbIMONHAETCA OAHOBPEMEHHO C
KoMaHaon ps. Korga nonb3oBaTtenb BBEN KOMaHAY ps, 060504Ka bash Havana
eé ncnonHaTb. lNocne Toro, Kak KoMaHaa ps 3akoH4YuMNna ceBok paboty (Tabnuua
NMpoLEeCCOB BbiBeAEHa Ha 3KpaH), ynpaB/ieHMEe BO3BpaLlAEeTCs MpPoLeccy bash.
Toraa o06o0504Ka bash BbIBOAUT Ha 3KpaH npuriaweHme un XAET HOBOM
KOMaHAbl.

PaboTatolwinn npouecc Takxe Ha3sbiBaloT 3agaHumeM (aHrs. job). MNMoHaTusa npo-
LecC 1 3ajaHue aBnalTCA B3anMo3aMmeHsseMbiMu. OgHako o06bl4HO npouecc Ha-
3bIBalOT 3ajaHuMeM, Korga MMewT B BUAY YnpasBneHune 3agdaHuem (aHrs. job
control). YnpasneHue 3agaHneM — 370 QYHKUMA KOMaHAHOM 060/104YKKN, KOTO-
pass npeaoCcTaBNseT rMoNb30BaTe/Nl0 BO3MOXHOCTb MNepeKkNyaTbCa Mexay
HECKO/IbKMMU 3a4aHUSMMU.

B 60nblUMHCTBE C/y4yaeB Monb30BaTeNM B KaXAblh MOMEHT BpPEMEHU 3anyc-
KaloT TOJSIbKO OA4HO 3aZaHne — Ty KOMaHAy, KOTOPYK OHW BBENN U 3anyCTUam us
KoMaHaHon obonoyku. OgHAKO MHOrMe KoMaHaHble 060104KM (BKAKOYAsA bash U
tcsh) uMeT QYHKUMM ynpaBiieHUs 3a4aHusIMKU, NO3BONSOWME 3anyCKaTb OA4-
HOBPEMEHHO HECKO/bKO KOMaH4 WM 3ajaHuhn Ku, no Mepe HagobHocTw,
nepeknyaTbCa Mexay HUMHU.

YnpaBneHue 3agaHns MU MoXeT ObITb NONe3HO, ecnn, HanpuMep, Npu pegakTu-
poBaHUM 6ONbLIOr0O TEKCTOBOro ¢awnna BO3HMKAET HeobXO0AMMOCTb BpPEMEHHO
npepBaTb pefaKTUpOBaHWE U BbINOJHUTb KaKyk-HUbyab apyryto onepauumio. C
NOMOLWbI (YHKUMA ynpaBfieHns 3adaHUsMU MOXHO MPUOCTAaHOBUTb paboTy C
pefakTOpOM, BEpHYTbCA K MPUriaweHuto KOMaHAHOWM 060/104KM M 3anyCTuUTb
Kakmne-nnbo gpyrme komaHabl. Koraa oHu 6yayT BbINOAHEHbI, MOXHO MpoAoS-
XWUTb paboTy B pefakTope C TOro COCTOSHUSA, Ha KOTOpoM 6binia npepsaHa pabo-
Ta C pegakTMpyembiM aniom.

lNMepegHnit NnnaH n pOHOBbIN PEXKUM.

3anaHns MOryT BbIMNOSHATLCA WKW Ha nepeaHeM nnaHe (aHr. foreground), nnu
B ¢oHOBOM pexume (aHr/z1. background). Ha nepegHem nnaHe B ntob60on MOMeEHT
BPEMEHM MOXET 6bITb TONbKO OAHO 3aAaHue. 3ajaHne Ha nepegHeM nnaHe B3a-
MMOAENCTBYET C MOJSIb30BaTENEM, MNOJy4YaeT BBOA C KiaBuaTypbl TEPMMHANA U
Nnocbis1IaeT BbIBOA HA dKpaH. 3a4aHmsa B (POHOBOM pexmMme He noay4yarT BBoAa C
TepMmHana n obbl4HO HMYEro Ha Hero He BbIBOAAT (B NMPOTMBHOM C/lyyae BbIBO-
Asilnecs U3 HUX AaHHble 6yayT Npon3BOSIbHbIM 06pa3oM CMeLnBaTbLCSA C BbIBO-



[IOM 13 KOMaHAbl nepeaHero nnaHa). Kak npaBuio, 3TO 3aAaHus, KOTOpblE He
HY>X/alTCA BO B3aUMOJAENCTBUM C NONIb30OBATENEM.

HekoTopble 3agaHns MUCNOMHSAKTCA O4YeHb A0Jro, U Bo BpeMs ux paboTbl He
NPONCXOANT HMUYEro UHTepecHoro. lNMpuMep Taknx 3ajaHUnM — KOMMUIMpOBaHue
nporpamMM, a Takxe cxaTtme 6osblwnx pannos. HET HUKAKNUX NPUYMH CMOTPETH
Ha 3KpaH W XAaTb, KOrga 3TU 3a4aHus BbINOSHATCSA. Takuve 3aJaHus BMOJSIHE
MOXHO 3anyckaTb B (POHOBOM pexmme, Toraa BO BpeMs MX BbINONHeHUs byaet
BO3MOXHOCTb NpoAo/KaTb paboTaTb C CUCTEMOMN.

[na ynpaBneHuns BbINOSHEHWMEM MNpoueccoB B Linux npeaycMOTpeH MexXaHu3M
nepeaayn curHanoB. CurHanbl NpeaocTaBasalOT NpoueccamMm BO3MOXHOCTb obme-
HMBaTbCHA CTAHAAPTHbIMU KOPOTKMMU COOBOLLEHNAMW HEenocpeAcTBEHHO C MNOMO-
Wb onepaumoHHoM cuctembl. CooblieHne-cmMrHan He COAEPXUT HUKAKOM WUH-
dopmaumm, Kpome HoMepa curHana (ans yaobcrea BMeCcTo HOMepa MOXHO MUC-
nonb3oBaTb npeponpenenéHHoe cucrteMom ums). lNepepaTb curHan npoueccy
MOXHO, UCMOoNb3ys MPYHKUMIO kill () U3 CTaHAAPTHOW CUCTEMHOU 6MBAMOTEKM.
Ons 06paboTkM NOCTynaltLwWmMX CUrHanOB MpouUecC MOXeT 3aperncrpuposaTtb B
cucTeMe Ans MHTepecyowmx ero CUrHanos CBOU npoueaypbl-obpaboTumnkn, nnm
BOCMOJ/Ib30BaTbCS NMpeaocTaBnsieMbiMU CUCTEMON CTaHAAPTHbIMKM 06paboTunkamm
CUrHanos. B 3aBUCMMOCTM OT HOMepa CuUrHasa craHgapTHble 06paboTunku nam
He BbINOJIHAT HUKAKUX AENCTBUIA, UM NPUBOASAT K HEMeANleHHOMY 3aBeplie-
HMIO NONYYMBLUEr0 CUrHaN npouecca.

O6paboTumKk curHana 3anyckaeTcss aCUMHXPOHHO, HeMeAsIeHHO nocne nonyye-
HMA cMrHana, 4To 6bl Npouecc B 3TO BpeMs HM aenan. B 3ToM MexaHU3M CUrHa-
NIOB O4YeHb MOXO0X Ha MexaHu3M 06paboTku npepbiBaHM OT annapaTHOW 4YacTu
KOMMNbOTEPA; CUrHanbl ABNAOTCA OAHUM U3 BapMaHTOB BHYTPEHHUX MNpepbiBa-
HWIA B CMCTEME — TaK Ha3blBaeMbIMW NPOrpamMMHbIMU NpPepbIBaHUSAMMN.

CurHanbl ¢ HoMepamu 9 (KILL) n 19 (sTopP) Bceraa obpabaTbiBatoTCsa onepauu-
OHHOWM cucTeMon. MNMepBbln N3 HUX MPUHYAUTENBHO OCTAaHAB/AMBAET U YHUUYTOXa-
eT npouecc (oTcoaa n HasBaHwue, aHr/. kill — yéuaTtb). CurHan STOP npuocTa-
HaB/IMBAET MpPOLECC: B TaKOM COCTOSISHUM MpouecCc He ygansetcs u3 Tabnuubl
NpoLECcCOB, HO M He BbINOJIHAETCA A0 TeX Mop, NMOKa He MNOoSy4YuT curHan 18
(CONT), nocne 4yero npoaosmkaeT paboty. B komaHaHon ob6onouke Linux curHan
STOP MOXHO nepeAaTb aKTMBHOMY MpOLECCY C MOMOLbIO ynpaBasiowen nocne-
A0BATENIbHOCTU KNaBULW <Ctrl>+<Z>.

CurHan HoMmep 15 (TERM) CnyXuT ans npekpaweHus (aHrs. terminate) paboTbl

3aaaHus. Npun NOCTyneHun 3TOro CUrHasaa npouecc AO/IHKEH 3aBepLUnTb CBOLO
paboTty. KomaHaHas obonoyka no3BONASIET OTNPaBUTb CUrHan TERM aKTUBHOMY
npoueccy C MOMOLWbIO yrnpasBnstowen nocneaoBaTenbHOCTU <Ctrl>+<C>. [lpu
3TOM, B OT/IM4YME OT CUrHana KILL, NporpamMbl MOryT nepexBaTbiBaTb CUrHas
TERM M YCTAHOBUTb COBCTBEHHbLIN 06paboTUMK 3TOr0 CuUrHana, T. €. HaxaTue
KOMBUMHaUMN KnaBuW <Ctrl>+<C> MOXET WU He npepBaTb Npouecc HeMeasleHHO.
OTo caenaHo Ans Toro, 4tobbl NporpaMma Morja KOPpPEKTHO 3aBEpPLNTb CBOH
paboTy: yaanuTb BpeMeHHble dalnbl, OCYWEeCTBUTb 3aNUCb U3MEHEHHbIX AaH-
HbIX U T. N., npexae, 4yeM oHa byaeT 3aBepleHa. Ha npakTuke, HeKOTOpble
nporpamMMbl NpepBaTb TakMM CNOCO60OM He MOoSy4YmnTCS.



CywecTtByeT yTuauTa kill, npeAHasHauyeHHas ANs OTMpaB/iEHUsI TOr0 WM
MHOro CUrHana npousBoJsibHOMY npoueccy. Eé ¢dopmaT Bbi3oBa:

‘kill [-s SIGNAL | -SIGNAL] PID

rae SIGNAL — 3TO MOCbINIAEMbIA NPOLECCY CUrHan, a PID — COOTBETCTBYIOLLMNA
naeHTudurKaTop npouecca. Hanpumep, AN NMOCbIIKU CUrHana KILL npoueccy 1
MOXHO 3anucaTb:

$ kill -9 1
-bash: kill: (1) - Onepalusa He I03BOJIEHA

3anyweHHasa o06bl4HbIM MNoOSb30OBaTesieM, Takas KOMaHAA 3aKOH4YUTCA C
OWMBKON: Ha oTrnpaBfieHNe CUrHANOB TakKXe pacrnpoCTPaHATCA CornaweHms o
KOHTpoNe Aoctyna, M 06blyHbI NONb30BaTe/lb MOXET OTNpPaBAATb CUrHab
TOMIbKO rMpoueccaM, 3anyuweHHbIM MM cammm (T. e. npoueccam ¢ UID 3Toro
nono3oBatens). Kak rosopunocb B npeabiaywen nabopatopHon paboTe,
npouecc ¢ PID, paBHbIM 1 — 3TO NpoUecC init, 3anNyCKalLWNNCS NepBbIM Noce
3arpy3ku sapa onepaumoHHON CUCTEMbl U OT MMEHU cynepnonb3oBaTtens. Cam
cynepnosb3oBaTtesib  (@aAMUHUCTPATOP CUCTEMbI) MOXET OTnpaBuTb nb6on
curHan nwbomy npoueccy.

lNMepeBoag B (pOHOBbIN pe>KUM M YHUUTOXKEHMNE 3ag4aHNiA.

PaccMOTpMM ynpasreHne 3ajaHusaMu Ha npocTtoM npumepe. CywecTByeT KO-
MaHAa yes, KOTOpas BbIBOAUT 6&€CKOHEYHbI NOTOK CTPOK, COCTOALWMX U3 CUMBO-
na y . Npu 3anycke 3TON KOMaHAbl Ha 3KpaH HA4YMHAKT BbIBOAUTBLCS CTPOKU C
bykson 'y':

$ yes
Yy

KKK K

MocnenoBaTeNlbHOCTb TaKUX CTPOK 6yaeT 6eCKOHEeYHO MpoAonKaTbCsa — MoKa
BbIMONHSAETCA KOMaHAa yes . OCTaHOBUTb €€ BbINMOSIHEHWE MOXHO, OTNpaBuB
KOMaHAe CUrHasn npepbiBaHUs, T.€. HaXaB <Ctrl>+<C>.

UYTobbl Ha 2KpaH He BbiBOAMNACb 3Ta 6eckOoHeyHass nocnenoBaTesbHOCTb,
nepeHanpaBmMM CTaHAAPTHbLIA BbIBOA KOMaHAbl yes Ha /dev/null. YCTPOWCTBO
/dev/null — OAHO M3 CreuuanbHblIX YCTPOUCTB B CUCTEME, OHO AENCTBYET Kak
«YépHas Ablpa»: BCe AaHHble, MNOCNaHHble B 3TO yCTpoucTtBo, nponaaatT. C
MOMOLWbIO 3TOr0 YCTPOMUCTBA O4YeHb YAOOHO mn36aBNATbLCA OT  C/IULLIKOM
0bunbHOro BbIBOAA HEKOTOpPbIX nporpamMm. [lNMoapobHee O nepeHanpaBneHUn
YCTPOMCTB BBOAA-BbiBOAA pPaCCKa3aHO HMXE MO TEeKCTY B COOTBETCTBYHOLLEM
pasgene.

‘$ yes > /dev/null




Tenepb Ha 3KpaH HWYero He BbiIBOAMTCHA. OAHAKO M NMpurnaweHne KoOMaHAHOM
060/104KKM TaKXe He BO3BpallaeTcs. 3TO NPOUCXOAUT NOTOMY, YTO KOMaHAA yes
BCe ewé paboTtaeT M NocCbiNaeT CcBOM coobuieHus, coctosdwme m3 6ykB y, B
YCTPOMCTBO /dev/null. YHUUYTOXWUTb 3TO 3aaHNE TaKXe MOXHO, OTNpaBMB eMy
CUrHan npepbiBaHUS.

MoOXHO caenaTtb Tak, 4Tobbl KOMaHAa yes npogosmkana pabortatb, HO NpuU 3TOM

npurnaweHne KoMaHaHoOM 060/04YKM BEPHYIOCb HA 3KpaH M CTano BO3MOXHO
paboTaTb C ApyrMMmn nporpamMMamMu. [na 3Toro MOXHO KOMaHAY yes NepeBecTH
B (POHOBbIM peXxuM, M OHa byaeT TaM BbINOMHATbCA NapannenbHo C APYrMMu
3anycKkaeMbIMn U3 KOMaHAHOMO MHTeprpeTaTopa nporpaMmmamu.

OauH 13 cnocoboB 3anyCTuTb npouecc B GOHOBOM pexume — Aonucatb CUM-
BON & (aMnepcaHA) B KOHLE CTPOKM 3anyCKa KOMaHAbl:

$ yes > /dev/null &
[1]+ 164
$

CoobueHune [1] npeactasngeTr cobon HoMep 3apaHusa (aHrs1. job number) ans
npouecca yes. KomMaHaHas obonoudka npuvcBamMBaeT HOMep 3aJaHus KaXKaoMy
MCMNONIHAEMOMY  3aJaHuio. MockoNbky yes  SBNSeTCad  eAUMHCTBEHHbLIM
MCNOSIHAEMbIM 3aJaHWeM B AAHHOM ceaHce, eMy 6bl1 NPUCBOEH MNOPSAKOBbIN
HoMep 1. Yncno 164 ABNgeTcs MAEHTUPUKAUNOHHBLIM HOMepoM,
COOTBETCTBYHOLWMM AaHHOMY npoueccy (PID); OH yHuUKaneH Ansa CUCTeMbl B
uenom. K 3anyweHHOMY B (OHOBOM pexmMme Mnpoueccy MOXHO obpauwatbcs,
yKa3sbiBas Kak ero PID, Tak n HoMep 3ajaHus.

Onsa Toro, 4to6bl NPOBEPUTL COCTOSIHME 3anyLeHHoro n pabotatwero B GOHO-
BOM peXxuMe npouecca, MOXHO MCMoNb30BaTb KOMaHAY jobs, KOTOpas sBASETCS
BHYTPEHHEN KOMaHAoW 060/104KN.

$ jobs

[1]+ Running yes >/dev/null &
S

B BbiBOAE KOMaHAbl jobs YKa3blBaeTCs, KakKue 3ajaHusa 3anylleHbl, UuX
HOMEpa, TeEKyLeE COCTOAHUNE (BbII'IOJ'IHHETCFl, NMPMNOCTAHOBJ/IEHO, OXXUAAET BBOAA-
BHBOﬂa) M BUO KOMaHAHOW CTpoKkun. Takxe ansa Toro, 4YTOObI Y3HAaTb CTaTycC
3ajaHnAa, MOXHO BOCMNOJ/1Ib30BaTbCA KOMaHAoMn ps, KakK 3TO 6b110 NoOKa3aHo
Bbllle.

[na oTnpaBKu npoueccy Kakoro-nmbo cmrHana (4awle Bcero, Korga BO3HMKaeET
noTpebHoCTb NpepBaTbh paboTy 3a4aHus) UCNONb3yeTCs YNOMSAHYTas Bbille yTU-
nvTa kill. B KayecTBe apryMeHTa 3ToM KoMaHae pnaértca nmbo HoMmep 3adaHug,
nmbo PID. HeobsazaTenbHbIM nMapaMeTp — HOMeEp CUrHana, KOTOpPbIA HYXHO OT-
npasuTb npoueccy. Mo ymonuyaHuio oTnpaBnsieTca curHan TERM. Ecnu Kk 3apa-
HUIO HY>XHO 06paTuUTbCSA NO ero HoMmepy (a He 4Yepe3 PID), TO HOMep 3aAaHud B
napaMeTpax KoOMaHAbl kill YyKa3blBaeTCs 4epe3 cuMMBON % (NpoueHT). B



pacCMOTPEHHOM Bbllle C/flyyae HoOMep 3adaHus 6bin 1, Tak 4YTO KOMaHAa
kill $1 NpepBET paboTy 3a4aHUA:

S kill %1
S jobs [1]
Terminated yes >/dev/null

daKTU4eCcKn, 3agaHme YHUUTOXEHO, U Npu BBOAE KOMaHAbl jobs B CneayloLwmm
pa3, Ha 3KpaHe O HéM He byaeT HMKAKOMN UHdOpMaLnN.

YHUUTOXWUTb 3aZaHMe MOXHO TakKXe, UCNonb3ysd NAeHTUMUKaLMOHHBLIA HOMEp
npouecca (PID). 2TOT HOMep, Hapsay C WAEHTUPUKALMOHHLIM HOMEpPOM
3a/laHns, yKa3blBaeTCa BO BpeMs CTapTa 3ajaHus. B Hawem npumepe 3HayeHue
PID 6bino0 164, Tak 4yTO KOMaHAaa kill 164 6biia 6bl 3KBMBA/JIEHTHA KOMaHAae
kill %1. [lpn wucnonb3zoBaHun PID B KayecTBe aprymMeHta KOMaHAbl kill
BBOAUTb CMMBOA % (MPOUEHT) He TpebyeTcs.

lNpunocrtaHoBKka n npogomkeHne pabotsl 3agaHNA.

3anycTuM KOMaHAOW yes Ha NepeAHEM MnaHe Npouecc, Kak 3To Aenasiocb
paHblLe:

‘$ yes > /dev/null

Kak wn paHee, nockonbKy npouecc paboTtaeTr Ha nepegHeM nJaHe,
npuriaweHne KoMaHaHom o60104KM Ha 3KpaH He BO3BpallaeTcs.

Tenepb BMecTO TOro, u4tobbl npepBaTb 3a4aHue KOMOMHauMen KnaBuLl
<Ctrl>+<C>, NPNOCTAaHOBUM ero (suspend, aHr/z. nogBecuTb), OTNPaBUB CUMHa
STOP. [N NPUOCTAHOBKWU 3aJaHMsa HafO HaXaTb COOTBETCTBYHOLLYHO KOMBWUHa-
LU0 KNaBuL, 06bIYHO 3TO <Ctrl>+<Z>.

$ yes > /dev/null
Ctrl-Z[1]+ Stopped yes >/dev/null
$

MproCTaHOBNEHHbIA NpOLECC NONPOCTY HEe BbIMNOJIHAETCS, HA HEro He TpaTAaTcs

BblUNCNINTENbHbIE pecypcbl npoueccopa. [puocTtaHOBNEHHOE 3aJaHue MOXHO
BHOBb 3amnyCTUTb Ha BbINOJIHEHNWE C TOM XE& TOYKW, B KOTOPOW OHO OblNIo
NMPMOCTaHOBNEHO, Kak 6yAaTo 6bl 3TOr0 HEe Nponcxoanno.

Ona BO306HOB/IEHUS BbINOSIHEHUSA 3a4aHUA Ha MepefHeM rJjiaHe MOXHO WUC-
nonb3oBaTb KoMaHAy fg (0T aHr/1. foreground — nepeaHnin nnaH).

$ fg
yes >/dev/null

KomaHaHas obonouyka eweé pas BblBeAET Ha 3KpaH HasBaHMe KOMaHAbl, YTobbl
Nnonb30oBaTeslb 3Has/, KAKO€ MMEHHO 3aJaHue OH B AaHHbIX MOMEHT 3anyCTu/ Ha
nepeaHem nnaHe. lNpuUoCTaHOBMM 3TO 3aJaHMe ewé pa3 HaxaTuem KnaBuLl
<Ctrl>+<Z>, HO B 3TOT pa3 3anycTum ero B GOHOBOM pexumMme KoMmaHaom bg (OT
aHrn. background — ¢oH). MNMocne nepeBoaa B POHOBLIN peXUM npouecc byaer



paboTaTb Tak, Kak ecnu 6bl nMpu ero 3anycke uWCMNosb3oBasacb KoMaHaa C
CuMBONOM & (aMnepcaHg) Ha KoHue (Kak 3To Aenanocb B npeabiayliem
pasgene):

$ bg

[1]+ yes $>$/dev/null &
$

Mpu 3TOM npurnaweHne KoMaHaHom o60n04YKM BO3BpaLlaeTcs Mosib3oBaTento,

a KoMaHaa jobs byaeT nokasbiBaTb, YTO NPOLECC yes AENCTBUTENIbHO B AAHHbIN
MOMeHT paboTaeT. ITOT npouecC MOXHO YHUUYTOXUTb KOMaHAOW kill, Kak
NnoKasblBanoCb paHee.

Ans Toro, 4tobbl NpUOCTAaHOBUTL paboTalwee B POHOBOM pexume 3aaaHue,
HeNnb3si BOCMOJ/1b30BaTbCs KOMOWMHauMen kKnaBuw <Ctrl>+<z>. [lpexae, 4eMm
NMpUOCTaHaBIMBaTb 3aJaHMe, €ro HYXHO TMepeBecTM Ha nepegHun naH
KOMaHAOW fg, W NUlIb NOTOM MPUOCTAHOBUTb. TakMMm 06pa3oM, KOMaHAay fg
MOXXHO MNpPUMEHATb NIM60 K MPUOCTAHOBNEHHbLIM 3agaHnsaMm, nMbo K 3apaHuto,
paboTaloweMy B (QOHOBOM pexume. [pyron BapuvaHT MPUOCTAaHOBKM
paboTatowero B @OHOBOM pexmMme 3agaHus — 3TO OTNpaBKa eMy curHasna STOP
KOMaHAoM kill .

3apaHug, paboTtawwme B (HOHOBOM pexmMme, MOryT MblTaTbCA BbIBOAUTb
HEKOTOPbIM TEKCT Ha 3KpaH. OT0 6byaer MewaTtb paboTtaTb Hag ApYyrvMu
3aja4yamu.

‘$ yes & ‘

34ecb CTaHAAPTHbIN BbIBOA He 6bln nepeHanpasieH Ha YCTPOMUCTBO /dev/null,

NO3TOMY Ha 3KpaH byaeT BbIBOAUTLCA 6ECKOHEYHbIM MOTOK CUMBOJIOB y. DTOT
NOTOK HEBO3MOXHO 6OyAeT OCTaHOBWUTb, MOCKOJIbKY KOMOMHauuMs KnaBuLl
<Ctrl>+<C> He BO34eWCTBYeT Ha 3a4aHusa B GOHOBOM pexunme. [na Toro 4tobol
OCTaHOBUTb 3TY BblAayy, HaA0 MCMNONb30BaTb KOMaHAy fg, KOTOpas nepeBenér
3ajaHMe Ha nepeaHun nnaH, a 3aTeM YHUUYTOXUTb 3ajaHne KoMbuHauuen
KNaBULW <Ctrl>+<C>.

Bbi3biBaeMble 6e3 aprymMeHToB, KOMaHAbl fg M bg BO34AEUCTBYKOT Ha Te
3aZlaHuns, KOTopble B6bln NPUOCTAHOBAEHLI NocneaHUMn (ecnm BBECTU KOMaHAy
jobs, 3TW 3agaHnsa 6yayT noMeyeHbl CMMBOJSIOM + (MOC) pSAOM C UX HOMEPOM).
Ecnmn B ogHO M TO Xe BpeMs paboTaeT O4HO WM HECKOJIbKO 3a4aHui, 3ajaHus
MOXXHO MnoMewaTb Ha nepeaHnn nnaH wmnnm B (OHOBbLIM peXxXuM, 3azaBas B
KayecTBe aprymMeHToB KOMaHAbl fg WM KOMaHAbl bg UX MAEHTUPUKALNOHHbLIN
HoMmep (aHrs1. job ID). Hanpumep, KoMaHaa fg %2 noMellaeT 3agaHne Homep 2
Ha nepeagHW nNnaH, a KOMaHZa bg %3 NoMewaeT 3agaHue HoMmep 3 B (DOHOBbLIN
pexuMm. icnonb3oBaTb PID B KayeCTBe apryMeHTOB KOMaHA fg U bg Henb3s.

Bonee Toro, Ans nepeBoAa 3aAaHUs Ha NepeaHUN NaaH MOXHO NPOCTO yKa3aTb
ero Homep. Tak, KoMaHaa %2 byaeT sKBMBANEHTHA KOMaHAae fg $%$2.

OTMETMM TakXe, 4T0 QYHKUMW YynpaBfieHMS 3af4aHUMsSMU  peanusyroTcs
cpeacTtBaMM KOMaHAHOrO MHTepnpeTatopa. KoMaHabl fg, bg U jobs SIBNAKOTCS



BHYTPEHHMMM KOMaHAaMm 060M04YKM, T. €. OAHOUMEHHbLIX ¢annoe C UX
NnporpaMMHbIM KOAOM B annoBom cucteme HeT. B nNpocTbiIX KOMaHAHbIX
MHTEepnpeTaTopax, HanpMMep Ha BCTPAaMBAEMbIX CUCTEMAX, 3TU KOMaHAbl MOryT
He moaaepXmBaTbCs. B aTux cnyyasax ynpasnsatb paboTor mpoueccoB MOXHO,
nocbisias UM CUrHanbl CTaHAAPTHON KOMaHAoM kill .

Kopa Bo3BpaTta KkoMaHA.

Jliobaa 3anyckaemas B cucteMe KomaHaa (nporpamMa) BbINOSHAET Kakue-To
AEeNCTBuA, onepaumm, 3agadum nnm ycnewHo n 6e3 ownbok, nnm xe B npouecce
paboTbl nMporpamMmbl BO3HWUKAKT Kakume-nnbo npobnembl, W  BbINOJHUTL
NOCTaB/IEHHYO 3a4ady nporpaMma He moxeT. O pesynbTaTax cBoen paboTbl U
BO3HUKLUINX owmnbkax nporpamma coobuiaeT 3anycTmelieMy eé nosib3oBaTento,
BblAaBas TEKCTOBblE MH(MPOPMALMOHHbIE COObLLEHNS Ha 3KpaH. N, NnOMMMO 3TOro,
nporpamMa coobwaer o0 pe3synbratax cBoen paboTbl WM onepaymoOHHOWM
cuctemMe — 4yepes BblAaBaeMblli B OMepauMoOHHYIO CUCTEMY B MOMEHT CBOero
3aBepleHnsa Ko Bo3BpaTa. Koa Bo3BpaTta KOMaHAbl — 3TO Uenoe 4Ynucno, uam
paBHOE Hy/ B C/lly4yae yCrewHOoro 3aBepleHus KOMaHAbl, UM He paBHoe
HY/1l0 B C/llydae BO3HMKHOBEHUS KakKux-nmbo owmnbok. BO3MOXHble 3HaveHUs
KOAOB BO3BpaTa B c/yyae OWWOOK BbIMNOIHEHNS KOMaHAbl 3aBUCAT OT
KOHKpPETHOM KOMaHAbl W, KakK NpaBuio, NpuBOASATCA Ha CTpaHuue CrpaBOYHOro
pykoBoAcCTBa (man) MO 3TON KOMaHAe.

Ko Bo3BpaTa nocneaHen BbINOSIHEHHOW KOMaHAbl KOMaHAHbIM MHTepnpeTaTop
3arnoMMHaeT B nepeMeHHon $? (noapobHee O nepeMeHHbIX KOMaHAHOro UHTep-

npetaTtopa paccka3sbiBaeTcss Huxe). [MoCcMOTpeTb ero MOXHO 4epe3 KoMaHAay
echo

$ 1s /tmp

$ echo $?

0

$ 1s /tmp/0

1s: HeBOBMOXHO MOJYYMThL HOCTYyN k /tmp/0: HeT Taxoro odatiia MM karTajora
$ echo $?

2

34eCb CHadana ycCrnewHo BbIBOAUTCS CAMCOK ¢darnnoB u3 (Nycrtoro) Kartasora
/tmp, a Aanee npu nonbiTke o06paTuTbCa K HecylwecTeywweMy /tmp/0
BO3HMKaeT owwunbka. Mpu 3TOM 1s Kak BbiBOAMT coobuweHne 06 ownbke, Tak um
BO3BpallaeT HEHYIEBOW KO BO3BpaTa, CUrHANM3MNPYIOLWMIA O HER.

YnpaBsneHne nocseqoBaresibHOCTbIO BbINMOJIHEHNSI KOMaHy.

B cTpoke BBOAA MHTEpNpeTaTop KOMaHA MO3BOJISET BBECTU U 3aNyCTUTb Cpasy
HECKONIbKO pa3HbiX KoMaHa. Ecnu koMaHabl TpebyeTcs nMpocTo 3amnyckaTb Mo-
cnepoBaTenbHO OAHY 3a Apyron 6e3 y4yéTa pesynbTaTa BbINOMHEHUS Npeabiay-
e KoMaHAbl Nepea 3anyCckoM creaylowen, To UX AOCTAaTOYHO pa3AenuTb TOu-
KOW C 3andaTon:

$ cd /bin; 1s -1 sh
-rwxr-xr-x 1 root root 486600 amp 19 2013 sh

10



Ho Takxe npu 3anycke nocneaywuwen KOMaHAbl MOXHO W Yy4yuTbiBaTb
pe3ynbTaT BbINOSHEHUSA npeabliaylien. Ecnn komMaHaa 3aBeplimiacb YCnewHo
(T. e. eé KOA4 BO3BpaTa paBeH Hy/K), TO KOMaHAHbLIA UHTEPNpPETATOp CUMUTAET,
YTO pe3ynbTaT BbINOJIHEHMA KOMaHAbl — sformyeckas wuctuHa. Ecnm kop
BO3BpaTa OT/M4eH OT Hyna (T.e. npousowna kKakas-nmbo owunbka), TO
pe3ynbTaT BbINOJAHEHMS KOMaHAbl — florMyeckas noxb.

Ona 3anycka cnepytowen KoMaHabl TOIbKO B TOM Cny4dae, ecnu npeabiayuwas
KOMaHAa 3aBeplinnacb YCnewHo, UCNOoNb3yeTcs onepatop <«norndeckoe WU»,
3anncbiBaeMbIn KaK && :

‘$ cd /tmp/ && touch file

30ecb KoOMaHAa touch file 3anyckaeTcsa TOJIbKO MoOcCne YycrnewHoro
BbIMO/IHEHNUA KOMaHAbl cd /tmp, T. €. MOCMAe nepexoda B Katanor /tmp/ . B
clly4yae HEeBO3MOXHOCTM nepexoja B KaTanor KOMaHAa touch 3anyweHa He
éyaer.

[na 3anycka cnepytollen KoMaHabl TOIbKO B TOM Cny4dae, ecnu npeabiayuwas
3aBepliniacb C oWwWMbKOMN, UCNOb3yeTCcs onepaTtop «norndyeckoe UJIN», 3anu-
CblBaeMbl Kak | |

[$ cd /tmp/0 || mkdir /tmp/0

34ecb AenaeTcsa nonbiTKa nepexona B Katanor /tmp/0, N €Cin 3TO He yAaéTtcsa
(HanpuMep, Takoro KaTtasora HeT), 3anyckaeTcs KoMaHaa mkdir /tmp/0
cosjatoLias 3ToT KaTasnor.

Mcnonb3oBaHMe onepaTtopoB «normdeckoro WM» u «UNMN» pna ycnosun
BbINOJIHEHNUS KOMaHAbl B 3aBMCUMMOCTM OT pe3y/bTaTta npeabiaywen KomMaHAbl
OCHOBbIBAETCSA Ha NOrMKke onNnTUMM3auumn BbIMOJHEHUS 3TUX onepaunin B A3blKax
NnporpaMMMUpoBaHUSA: pe3ynbTaToM «ormdyeckoro N» 6yaert normyeckas UCTUHA
B cnydyae, ecnn oba onepaHaa paBHbl JIOFMYECKOW WUCTUHE. Ecnn nepBbin
onepaHa — noruyeckas N10Xb, TO pe3ynbTaT — Jorn4yeckass noxb npu nobom
3Ha4YeHUM BTOPOro onepaHga, WM ero MOXHO He BblYUCAATb. AHANOrM4YHoO,
pesynbTaTtoM «norundeckoro UN» 6ynet normyeckas UCTUHA B Ciy4vae, ecnu
OAWH N3 onepaHAoB paBeH norndyeckon nctmHe. CooTBeTCTBEHHO, €C/iM NepBbin
onepaHa paBeH NIOrMYeckonm UCTUHE, TO pe3y/ibTaT yXe M3BEeCTeH, U 3HayeHue
BTOpPOro ornepaHia BblYNCAATbL CMbIC/IA HET.

lNorokn BBOAa-BbIBOJ4A U UX NepeHarnpaB/ieHUe.

MporpaMMmbl HY>XHbl ANs Toro, 4Tobbl obpabaTbiBaTb AaHHbIE: MPUHUMATbL O4HO,

Ha BbIXx04e BblaaBaTb Apyroe, rMpuMyéMm B KayecTBe [AaHHbIX MOXET BbICTyMnaTb
NpaKTUYeCKU 4YTO YrogHo: TeKCT, Yncna, 3ByK, Bnaeo mn 1.4. NMoTOKM BXOAHbIX U
BbIXOAHbIX AaHHbIX A7 KOMaHAbl Ha3blBalOTCS BBOAOM W BbIBOAOM. [1OTOKOB
BBOAA W BbIBOAA Y KaXAOW MporpamMMbl MOXeET ObiTb M MO HECKOSIbKO. B Linux
Kaxablh npouecc npu co3gaHum B o6sa3aTeNnbHOM nopsake noaydyaeTr Tak
Ha3blBaeMble CTaHAapTHbIM BBOA4 (aHrs1. standard input, stdin), ctaHaapTHbIN
BbIBOA (aHrs. standard output, stdout) v cTaHpapTHbIN BbIBOA, OWMOOK (aHr.
standard error, stderr).
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Mporpammbl paboTatoT ¢ NOTOKaMM BBOAA-BbIBOAA KaK C 06blYHbIMKU dhannamu.
C TOYKM 3peHus nMporpaMMmMpoBaHUS MOTOKM BBOAA-BbIBOAA — 3TO AOCTYIMHbIE
Ccpa3y nocne 3anycka nporpamMmbl 3apaHee OTKpbiTble (pannoBble AeCKpUNTopbI
C Homepamn 0, 1 u 2 ong CTaH4ApTHOro BBOAA, CTaHAAPTHOro BbiBOAA U CTaH-
AAapTHOro BbiBOAA OWMOOK COOTBETCTBEHHO. [1pn HeobXxoAMMOCTM MNporpamMMmbl
MOryT nepeonpenensaTb 3Tn hannoBble 4eCKPUNTOpbl, 3aKpbiBaTb UX, U T.4.

CrangapTHble NOTOKM BBOAA/BbiBOAA MpeAHAa3HayeHbl B NepBYIO ovyepeab ANs
obMeHa TekcToBOM MHMOpMaunen. TyT gaxe He BaXXHO, KTO obuwaeTrcs C noMo-
Wb TEKCTOB, YeNOBEeK C NporpaMmMon unu nporpaMmmbl Mmexay cobom — rnas-
HOoe, 4Tob6bl ¥ HMX Obl1 KaHan nepegadn AaHHbIX, U 4YTOObl OHW rOBOPWUIMN «Ha
OAHOM SA3blKe>» .

TeKCToBbIN MPUHUMN paboTbl C MALLMHOM NO3BOJISIET OTBEYbCA OT KOHKPETHbIX
yacTen KoOMMblOTepa, BpoAe CUCTEMHOM KiaBuaTypbl U BUAEOKapTbl C MOHUTO-
pOM, paccMaTpuBass eAnMHOEe OKOHEeYHOe YCTPOWCTBO, MNOCPeaCTBOM KOTOPOro
nosb3oBaTtenb BBOAMUT TeKCT (KOMaHAbl) U nepenaéTt ero CUcTteMe, a cucrTema
BbIBOAUT HeobxoauMble MNosib30BaTeNto AaHHble U coobueHns (AMarHOCTUKY U
owmnbkun). Takoe yCTpOMCTBO Ha3blBaeTCH TepMMHaNoOM. B obweM cnyyae Tepmu-
Han — 3TO TO4YKa BXo4a Nosib3oBaTens B cuctemy, obnaparowas cnocobHOCTbIO
nepegaBaTb TEKCTOBYK WHMOpMauuio. TepMUHaNoOM MoXeT 6biTb OTAenbHOe
BHewWwHee YCTPOMUCTBO, MOAKOYAEMOE K KOMMblOTepy 4depe3 MNopT nocnenosa-
TelbHOW nepefayn AaHHblXx (COM port B TEPMUHONOMMM MNepCOHANbHbIX
KOoMNblOTEpoB). B ponu TepMrMHana Takxe MoryT pabotaTbe M cneumanbHble Npo-
rpaMmbl: HanpuMmep, PyTTY v cepBepHasa 4acTb — AEMOH yAanéHHOro ynpasne-
HUA CMCTEMOWN ssh. [Npu paboTe C KOMaHAHOW CTPOKOM CTaHAAPTHLIA BBOA KO-
MaHAHOW 060/I04KM CBSI3aH C KNaBuaTypon, a CTaHAapTHbIX BbIBOL W BbIBOA
oWnBOK — C 3KpaHOM MOHUTOpa (MM OKHOM 3MYNIATOpa TepMMHanNa).

PaccMOTpUM B KauyecTBe npuMMepa OAHY M3 MpPOCTEMWNMX KOMaHA — cat.
O6blYHO KOMaHAA cat UYMTAeT AaHHble M3 Bcex ¢ansioB, KOTOpble yKa3aHbl B

KayectBe €€ napaMeTpoB, M MOCbIJIAET CYMTAHHOE HenocpeacTBEHHO B
CTaHAapTHbIN BbiBOA (stdout). CneposaTtesibHO, KOMaHAa

$ cat /etc/hosts /etc/resolv.conf

127.0.0.1 lab-00.edu.cbias.ru 1lab-00 localhost.localdomain localhost
192.168.212.250 ftp-distr

nameserver 192.168.212.252

BbiBEAET Ha 3KpaH CHa4dana coagepxxumoe anna /etc/hosts, a 3atemM — danna
/etc/resolv.conf .

OaHako ecnn umsa danna He ykKasaHo, nporpamMMma cat 4YMUTAeT BXOAHbIE
AaHHble U3 stdin n HeMeasleHHO BO3BpalwaeT ux B stdout (HNKAK He U3MeHAS).
[aHHble NpoxoaaT yepe3 cat, Kak yepes «Tpyby». MNpuBeaém npmumep:

S cat

Hello there.
Hello there.
Bye.

Bye.

Ctrl-D$
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Kaxayto CTpouky, BBOAMMYIK C KJ/jaBMaTypbl, nMporpaMMa cat HeMeaseHHO
BO3BpallaeT Ha 3kpaH. MNpu BBoAE MHDOPMaLMKN CO CTaHAAPTHOrO BBOAA KOHeL

TEKCTa OTMe4dYaeTCd BBOAOM cneumaanoﬁ KOM6MHaLI,MM KnaBull, Kak npasunjio —
<Ctrl>+<D>.

MpuBeném apyrom npmmep. KomMaHaa sort 4YMTaeT CTPOKW BBOAMMOrO TEKCTa
(Takxxe u3 stdin, ecnn He yKa3aHO HW OAHOro MMeHwn danna) n BblaaET Habop
3TUX CTPOK B yrnopsiaodeHHOM Buae B stdout. lNpoBepuM eé aencreme.

$ sort
bananas
carrots
apples
Ctrl-D
apples
bananas
carrots $

Kak BMAHO, Nocsie Haxatua <Ctrl>+<D> KOMaHAa sort BbiBena CTPOKMU
ynopago4v4eHHbIMU B aJ'ICbaBVITHOM nopdake.

lNMepeHanpaBsieHne BBoga v BbiBOAaA.

[onyCTM, HY>XHO HanpaBuTb BbIBOA KOMaHAbl sort B HEKOTOPLIA dalifi, 4TobbI

COXpPaHUTb YNOpPSAOYEHHbIM No andasBuTy CAOMCOK Ha paucke. KomaHaHas
o60/104Ka NO3BONSIET MEepeHanpaBuUTb CTaHAAPTHbIM BbiBOA KOMaHAbl B dain,
ncnonb3ys cumeon > (6onbwe). MNMpueeaém npumep:

$ sort > list
bananas
carrots
apples
Ctrl-D$

MOXHO yBMAETb, 4YTO pe3ynbTaT paboTbl KOMaHAbl sort He BbIBOAWUTCHA Ha
5KpaH, O4HaKo OH coxpaHsieTcs B daunne ¢ MMeHeM list. BbiBeaeM Ha aKpaH
coaepxumoe atoro davna:

$ cat list
apples
bananas
carrots

$

MycTb Tenepb WCXOAHbIA HEYNnopsAAOYEHHbIM CAMCOK HaxoauTcs B dainne
items. DTOT CMMCOK MOXHO YMOpPSiAOYUTb C MOMOLLBbID KOMaHAbl sort, €Ccsn
yKasaTb el, YTO OHa AO0J/IKHA 4yMTaTb AaHHble M3 3Toro darna, a He U3 CBOero
CTaH4apTHOroO BBOAA, M, KpPOMe TOro, nepeHanpaBuTb CTaHAAPTHbIA BbIBO4 B
dann, Kak 3To Aenanochb Bbiwe. MNMpumep:

$ sort items > list
$ cat list

apples

bananas

carrots

$
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O4HaKO MOXHO MOCTYMUTb WMHaye, NepeHanpaBuMB He TOJSIbKO CTaHAAPTHbIN
BblBOA B pansl, HO U CTaHAAPTHbIN BBOA YTWUAUTbl U3 danna, ucnonb3lysa Ans
3TOro CMMBOJ < (MeHbLUE):

S sort < items
apples

bananas
carrots

$

Pe3ynbTaT KOMaHAbl sort < items 3KBMBANEHTEH KOMaHAe sort items,
OAHAKO MpM BblAaye KOMaHAbl sort < items cuCTeMa BedéT cebs Tak, Kak
ecnn 6bl AaHHble, KOTOpble coaepxaTcs B danne items, 6blAM BBEAEHbl CO
CTaHAapTHoro BBoaa. [lepeHanpaBneHue BBOAA-BbiBOAA OCYLLECTBASETCS
KoMaHAHoOM obonoykon. KoMmaHae sort He coobuwanocb umMsa danna items, 3Ta
KOMaHAa 4yuTana AaHHble M3 CBOEero CTaHAapTHOro BBoOAa, Kak ecnu 6bl ux
BBOAW/IN C KfaBuaTypbl.

Beeném noHaTtue dunbTpa. PuabTpoM SBASETCA Nporpamma, KoTopasi YmMTaer
AaHHble M3 CTaHAapTHOro BBOAA, HEKOTOpbIM obpa3oMm mx obpabaTbiBaeT wu
pe3ynbTaT HanpasnsieT B CTaHAapTHbIM  BbiBOA. Koraa npuMeHsieTcs
nepeHanpasfeHne, B KayecTBe CTaHAapTHOro BBOAA W BblBOAA MOryT
BbICTynaTb dainnbl. Kak ykasblBasoCb Bbllwe, MO yMon4daHuio, stdin wn stdout
OTHOCSITCA K KNaBMaType W K 3SKpaHy COOTBETCTBEHHO. [lporpaMMa sort
ABMSIETCA MPOCTbIM (DUALTPOM: OHA COPTUPYET BXOAHbIE AaHHble W MOCbLIaeT
pe3ynbTaT Ha CTaHAapTHbin BbiBoA. COBCEM MNpPOCTbIM (UNLTPOM SABNSETCS
nporpaMMa cat: OHa HWYEro He pAenaer C BXOAHbIMM AaHHbIMW, @ MNPOCTO
NnepecbINIaeT UX Ha BbIXOA.

Echn BbiBOA KOMaHAbl He WHTEpeceH, €ero MOXHO nepeHanpasuTb Ha
crneuvanbHoe YCTPOMUCTBO /dev/null — KaK roBOpPWAOCb Bbllle, BCE AaHHbIE,
MOCNaHHble B 3TO YCTPOMCTBO, YAANATCA. TakXe CYLEeCTBYT cneunanbHble

YCTPONCTBaA /dev/zero - W3 KOTOPOro MOXHO MPOYMTaTb HEOrpaHWUYeHHoe
YMC/IO HYJIEBbIX CUMBOJIOB, /dev/random — M3 KOTOPOrO MOXHO MPOYUTaTb
CNy4YyalHble CUMBOAMbI, /dev/urandom - AN YTEHMS NOCNEA0OBaTE/IbHOCTU

HCGBAOCﬂyqaﬁHbD(CMMBOﬂOB.

HUcnonb3oBaHne coCcTbiIKOBaHHbIX KOMaHg (KOHBewep).

Bblwe yXe [OeMOHCTpUpPOBanNOCb, KakK WCMOMb30BaTb MNporpamMMmy sort B
KauyecTtBe unbTpa. B 3TMX npuMmepax npeanonaranocb, YTO UCXOAHble AAHHbIe
HaxoAsTCa B HEKOTOPOM danne, Uan 4To 3T UCXOAHble AaHHble 6yayT BBeAEHbI
C KnasmaTypbl (cTaHaapTHoro sesoga). OaHako 4acTo TpebyeTcss OTCOPTUPOBATb
AaHHble, KOTOpble SABAATCA pe3ynbTaToM paboTbl Kakom-nmbo apyrowm
KOMaHAbl, Hanpumep, 1s

Byanem coptnpoBaTtb AaHHble B obpaTHOM andaBUTHOM Nopsiake, 3TO AenaeTcs

onuvenm -r KoOMaHAbl sort. ECAM HYXHO nepeuncnutb @ansibl B TEKYLUEM
KaTanore B obpaTtHoM andasBuTHOM nopsake, OAMH U3 cnocoboB caenaTb 3TO
bypet cnepgyowmnM. na nonyvyeHusa cnmucka pannoB MCNOSIb3YEM KOMaHAY 1s
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S 1s /bin
arch
awk
basename
bash

é"'

Tenepb NnepeHanpaBnsieM BbiIXo4 KOMaHAbl 1s B dann C UMEHEM file-list, W
Aanee coptupyeM 3ToT dana C NOMOLLbIO KOMaHAbl sort:

$ 1s /bin > file-list
$ sort -r file-list
zcat

ypdomainname

Xargs

wcC

é"

34ecb BbIBOA KOMaHAbl 1s 6bln coxpaHéH B danne, a nocne 3toro gann bbin
obpaboTtaH KoMaHAoOM sort -r. OAHaKo 3TOT NyTb ABAseTca HeahDEKTUBHbIM —
OH TpebyeT MCNoNb30BaHUA BpeMeHHoro danna aAnsg XpaHeHUs BbIXOAHbIX AaH-
HbIX NpOrpamMMmbl 1s , JIMWHMX OMnepauni BBOAA-BbIBOAA ANS CO34AHUSA, 3annucu
M NocneayoLlero YTeHns 3Toro BpeMeHHoro danna ¢ gucka.

PeweHneM B aHHOW CUTyaUUU MOXET CAYXWUTb CO3[aHME COCTbIKOBAHHbIX KO-
mMaHg (aHrs. pipelines). CTbIKOBKY OCyLlecTBASeT KoMaHaHas obonoyka, KOTo-
pasa stdout nepBon KOMaHAbl HanpaBnseT Ha stdin BTOpon KoMaHAbl. B AaHHOM
cny4dyae Mbl XOTUM HanpasuTb stdout KoMaHAbl 1s Ha stdin KoMaHAabl sort. NS
CTbIKOBKW WUCMOJIb3YeTCs CMMBON | (BepTUKanbHas 4yepTta), Kak 3TO NoKa3aHo B

cnenyoLwem rnpumepe:

S 1s /bin | sort -r
zcat

ypdomainname

Xargs

wC

$

JTa KOMaHZa Kopoye, 4yeM nocneaoBaTeNlbHOCTb OTAESIbHbIX KOMaH4, U eé
npowie HabupaTb.

PaccMmoTpuM ewé oanH npumep. KomaHaa

\s ls /usr/bin

BbIAAET AJIMHHbLIA CNNUCOK dannoB. bonbluas 4yacTb 3TOr0 CMCKa BbIBOAUTCS Ha
3KpaH CNMWKOM 6bICTpO, YTOObI ero coaepXmMoe MoXHO 6bi1o npovnTaTb. lMo-
npobyeM Mcnonb3oBaTb KOMaHAY more AJ1S TOro, 4Tobbl BbIBOAMUTb 3TOT CAMCOK
YacTSaAMMU:

‘$ ls /usr/bin | more

Tenepb MOXHO 3TOT CNUCOK «MNepesinCTbiBaTb>».
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MOXHO NOMTW Aanble U CoCTbikoBaTb 6osiee AByX KOMaHA. PaccMOTpuM KO-
MaHAYy head, KOTOpas SBASETCS (PUALTPOM, BbIBOASLLMM NepBble CTPOKU U3
BXOAHOMO NoTOKa (B HaweM cnydae Ha Bxo4 byaeTt nofaH BbIXO4 OT HECKOSIbKUX
COCTbIKOBaHHbIX KOMaHA). Ecnm Mbl XOTUM BbIBECTM HA dKpaH nocnegHee no an-
dasuty umMa danna B TeKyLeM KaTanore, MOXHO MCMNOb30BaTb CAeAyoLWyto
AJTMHHYIO KOMaHAy':

‘$ ls | sort -r | head -1

rae KoMaHAa head -1 BbIBOAWT Ha 3KpaH MNEepBYl CTPOKY MOJIy4YaeMoro em
BXOAHOrO MOTOKA CTPOK (B HAlIeM C/yyae MOTOK COCTOUT M3 JaHHbIX OT
KOMaHAbl 1s), OTCOPTMPOBaHHbIX B 06paTHOM andaBUTHOM MOpPSAKE.

®OunbTpbl He o06s3aTeNlbHO MCNOMb3YKTCA TONbKO ANns 06paboTkm TekcTa.
HanpuMmep, B nakeTe netpbm coAepXaTcsa yTuUauTbl Ana  obpaboTku
n306paxeHnn, KoTopble ToXe ABASAKTCA dunbTpamMun. ONs yBenndeHUs UKOHKU
Midnight Commander B 5 pa3 n npeobpasoBaHus eé mn3 ¢popmata PNG B JPEG
MO>XHO UCMOJIb30BaTb TaKyl CBA3KY KOMaHA:

$ pngtopnm /usr/share/icons/mc.png | pnmenlarge 5 | pnmsmooth | pnmtojpeg >
/tmp/mc. jpg

30ecb pngtopnm  4YuMTaeT @danMn  MKOHKM  (/usr/share/icons/mc.png)

B ¢opmaTte PNG, npeobpasyeT ero B dopmat PNM n BblpaéT pe3ynbtaT B CTaH-
AAPTHbIN BbIBOA,. pnmenlarge NMPUHUMaeT dann B dopmate PNM u3 ctaHaapTHO-
ro BBoja, ysenunuymeaet (MacwTabupyeT) KapTUHKY B 5 pa3 n BblAaéT pe3ynbTaT
B CTaHZAPTHbIXN BbIBOA. [lanee pnmsmooth BbINOJHAET Oornepaunto CriaxXmBaHus,
a pnmtojpeg NpeobpasyeT NOTOK AaHHbIX B dopMaT JPEG. NToroBbin pesynbTaT
pnmtojpeg TakXe BblAAaéT Ha CTaHAAPTHbIM BbIXO[, KOTOpPbIM CpeacTBaMM KO-
MaHAHOIro MHTepnpeTaTopa nepeHanpasnsercs B dann /tmp/mc. jpg.

Opyron npuMmep: yTunmTa mkisofs CO34aéT Ansa (annoB U3 3a4aHHOMo en B
KayecTBe napameTpa KaTtasora obpa3s gumcka c dannosonm cucrtemom IS0O9660
ANS 3aN1UCK Ha ONTUYECKMEe AUCKU. A yTunumTa cdrecord YMEET 3anucbiBaTb Ta-
Kne obpasbl HENOCPEACTBEHHO Ha CaMU OUCKWU. YTUINTbI MOIYT MCNONb30BaTbCS
no-oTAEeNbHOCTU, C 3anuncblo obpasa ¢dannoson cucrtemol B dann n nocnenyto-
LLen 3anncbio Takoro garna Ha aMck. OgHaKo UX MOXHO 06beAMHUTb B CBSA3KY
N 3anucbiBaTb AUCKM 6e3 co3haHnsa BpeMeHHbIX halinoB:

‘$ mkisofs ~/mydisk | cdrecord -

3pecb Ana TOro, u4tobbl ykKasaTb cdrecord WCNOMb30BaTb [JaHHble CO
CTaHO4ApPTHOro BX0A4a, @ He uuTaTb UX U3 dainna, Mbl B KadecTBe MMeHu danna
ykaszanun — (aedwuc).

HepgecTtpykTnBHOe nepeHanpas/ieHue BbiBoga U BBO4 AO pa3Ae/INTeris.

DddekT oT ucnonb3oBaHuMa cuMmBona > (bonbwe) ANa nepeHanpabBfeHUs
BblBOAA B hann ABMSeTCa 4eCTPYKTUBHbIM. MIHbIMK CloBaMu, KOMaHAa

s 1s > file-list
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YHUUTOXUT copgepxmmoe danna file-list, ecam 23TOT ann paHee
CyllecTBOBaJ/, M CO34acT Ha ero MecTe HOBbI ann. Ecnm BMecTto 3Toro
nepeHanpasneHne 6yaeT caenaHo C NMOMOLbD CMMBOMIOB >>, TO BbiBOA 6yaeTt
AONncaH B KoHel yKasaHHoro danna, npu 3ToM UCXOAHOE coaepxumoe danna
He 6ypeT yHnuTOoXEeHo. Hanpumep, koMaHaa

\$ 1s >> file-list

AONMCbIBAET BbIBOA KOMaHAbl 1s B KOHel, daina file-list.

CuMMeTpMYyHaa no BMAY 3anuCb nNepeHanpasBneHMs BBoda (C MOMOLLbIO
CMMBOJIOB <<) MWCMONb3yeTCs AN OpraHM3auMm TakK Ha3blBAEMOro BBOAA A0
pasagenutens:

$ cat <<END
Hello, world!
END

Hello, world!
$

34ecb KOMaHAHbIM MHTEpnpeTaTop, BCTPETUB OnepaTop NMepeHanpaBieHns <<,
3arnoMHW NOCNeAoBaTeNbHOCTb CMMBOIOB nocsie Hero (END) KakK pasaenutesb
noToka BBoAa. Bce nocneaylowmne CTpoku, BMIOTb A0 CTPOKWU, COAEpPXKaLLEMN
TOJIbKO 3TOT pa3aenuTtesnb, ObiIM NepedaHbl Ha BXOA4 KOMaHAbl cat B BuAe
NnoToKa BBOAA.

CneayeTt MMeTb B BuAY, UTO MeEpeHanpaB/ieHUe BBOJA W BbiBOAA W CTbIKOBKA
KOMaH/[ OCYLLUECTBNATCA KOMaHAHbIMM 060/104KaMWN, KOTOpPbIE MOAAEPXUBAOT
NCrnonb3oBaHMe CUMBOMOB >, >> , | W Ap. CaMuM KOMaHAbl CcneumnanbHbIM
06pa3oM 3TU CMMBOJIbI HE MHTEPNpPETUPYIOT. ECNn HYXHO nepenatb B KOMaHAy
OAWH U3 3TUX CUMBOJIOB B KauecTBe napaMeTpa WM UCNOoNb30BaTb BHYTPU
nepenaBaeMoii  KakK MapaMeTp CTPOKW, TO cAenatb 3TO  MOXHO WM
«3KpaHMpoBaB» OAMHOYHbLIA CMELCMMBOSI C TMOMOLWbID CUMBOMA 06paTHOro
cnewa (Hanpumep, \< ), UIXU UCNONb3YS OAVMHAPHbIE KaBblYKWN ANS BblAENEHUS
NOACTPOKWN LENTMKOM.

lMepeHanpaBieHne NoToka BbiBO4a OLUNGOK.

Mo-yMmonuyaHWio  onepaTopbl  MepeHanpasieHus > U >>  U3MEHSIT
nepenasaeMbl 3anyckaemom nporpamMmme amnnosbi AeCKpMNTOp C HOMepoM 1 —
KOTOpbIM COOTBETCTBYET MOTOKY BbiBOAa. BO3MOXHO OTAeNbHO 3ajaTb HoOMep
n3MeHsieMoro @annoBOro JAeckpunropa, YKasaB ero nepej onepaTtopamu.
NMoToky BbiBOAA OWKWHBOK cooTBEeTCTBYET annoBbii Aeckpuntop 2: T. e,
HanpuMmep, AN nepeHanpaBfieHUs BbiBoAa OWWOOK KOMaHAbl mkdir B
/dev/null MOXHO 3anucaThb:

‘$ mkdir /etc/my-directory 2> /dev/null

MO>XXHO O4HOBPEMEHHO NepeHanpaBuUTb M NOTOK BbIBOAA, U MOTOK owunbok:

‘$ ls -R /var/log/ 2>stderr >stdout
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34ecb BbIBOA KOMaHAbl 1s -R (-R — peKypCcMBHO MO BCEM MoaKaTasnoram)
BbIBOAUTCA B pann stdout, a coobueHmsa o6 owmnbkax — B painn stderr.

Takxxe MOXHO MnepeHanpaBuTb CTaHAAPTHbIN MOTOK OWMOOK B CTaHAAPTHbIN
NOTOK BbiBOAA — OMepaTopbl NepeHanpassieHUs MO3BONSAKT yKasaTb BMeCTO
nMeHn damnna HoMep HannoBoro Aeckpuntopa B popMaTe sHowmep:

‘$ ls -R /var/log/ 2>&1

Mpn MCNonb30BaHUM OAHOBPEMEHHO NMepeHanpaB/ieHNs U CTaHAApPTHOrO NOTOKaA
BbiBOJA, U CTAHAAPTHOro NOTOKa OWMO0K BaXKeH MOpsA0K ornepauunii:

$ 1s -R /var/log/ 2>&1 >/dev/null
$ 1s -R /var/log/ >/dev/null 2>s&l

NMepBass KoMaHAa NpUCBOUT (panNoOBOMY AECKPUNTOpPY MoToka ownbok
3HayeHne $annoBoOro Aeckpuntopa NOTOKa BbIBOAA, W Aafiee rnepeHanpasuT
NOTOK BbiBOAA B /dev/null. B wutore coobweHns o6 owwnbkax 6yayTt
BbIBOAUTBLCSA B NOTOK BbiBOAaA (T. €. NMpuM 3anycke U3 TepMMHasa — Ha 3KpaH), a
CaM BblBOA KOMaHAbl byaeT nepeHanpaBnsTbCa B /dev/null.

BTopas kKoMaHAa cHadana nepeonpefennt NOTOK BblBOAA, HanpaBuB €ro B
/dev/null, a NOTOM MPUCBOUT MOTOKY BbiBOAA OWWMOOK 3HayeHue (annoBoro
AeCcKpunTopa noToka BbiBoAAd. B ntore Becb BbIBOA KOMaHAbl — U CTaHAAPTHbIN,
n coobuweHmnsa ob owmnbkax, — byaet HanpasneH B /dev/null.

OaHOBpeMEHHOEe nepeHanpasieHne B OAMH M TOT Xe dann u noTtoka
CTaHAApPTHOro BbiBOAA, M MOTOKA OWMOOK BCTpevyaeTCcss O4YeHb 4acTo — ANns
YNpPOLLEHNS 3aNnCU B psiAe KOMaHAHbIX MHTeEpnpeTaTopos, B T.4. B Bash, ecTb
AONOSIHUTENbHbLIN OMNepaTop MepeHanpasfeHns &> , NepeHasHavawwmun oba
NOTOKa BbiBOAA Cpas3y:

‘$ mkdir /etc/my-directory &> /dev/null

Y3HaTb O pe3ysibTaTe BbINOJIHEHUSA KOMAHAbl NPW nepeHanpaB/ieHnn BCEro eé
BblBOAA B YCTPOUCTBO /dev/null MOXHO, NpoOaHanM3npoBaB Ko4 BO3BpaTa.
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OCHOBbI peryisipHbIX Bblpa><eHWH.

PerynsipHble BblpaxeHusi (aHrs1. regular expressions, COKpalléHHO regex) —
3TO CucTeMa noucka ¢GparMeHToB B TEKCTe, OCHOBaHHAas Ha crneunanbHOM
cucteme 3anmcu obpasuos ana noucka. Obpasey (aHrsa. pattern), 3agarowmn
npaBuio0 MOUCKA, TakKXe Ha3blBAlOT WAb/IOHOM UM MACKOM.

Cenyac perynsipHble BblpaXeHUss WUCMONb3YIOTCA MHOMMMU  TEKCTOBbIMU
pefakTopaMm W yTUAMTaMKU AON9 MNOUCKa W U3MEHEeHUs TeKCTa Ha OCHOoBe
BblOpaHHbLIX NpaBuil. MHOrme $3blKM MPOrpaMMMUPOBAHUSA UMEKT BCTPOEHHYHO
noaaepXkKy paboTbl C perynsspHbiMU BblpaXXeHUAMKU, ANS APYTUX OHW LOCTYIMHbI
KakK BHewHue 6mbnuotekn. Habop ytmnut (Bkaw4vasa penaktop sed U GuNbTp
grep), NOCTaBAsSEMbIX B ANCTpUOYTUBaAX *nix, 04HMM M3 NepBbIX cnocobcTBoBan
pacnpoCTPaHEHMUIO perynsipHbiX Bblpa>KeHUMN.

PerynsipHble Bblpa)X€HWUS MCMOJb3YOTCA AN CKaTOro OMNUCaHUS HEKOTOpPOro
MHOXeCTBa CTPOK C MoMolblo WabnoHosB, 6e3 HeobXx0AMMOCTU MepeyncneHuns
BCEX 3JIEMEHTOB 3TOr0 MHOXECTBa. 3ajaBaeMble B WabnoHbl npaBuna Aans
noucka CTPOK COCTOSIT M3 CMMBOJIOB U MeTacMMBOJIOB. B npocTeiwem cnydae
WabnoH COCTOMUT TONbKO M3 O6bIYHbIX CMMBOSIOB W ANS TOro, 4Ttobbl CTpoOKa
yooBnetBopsina  wabnoHy, OHa  AosXkHa  coaepxatb B cebe 3Ty
NnocnefoBaTeIbHOCTb CUMBOJSIOB — 3TO O6bIYHbIM MOUCK MOACTPOKW B CTPOKE.
MeTacuMBOnbl B WabnoHe MO3BONSAOT 3aAaTb [AOMOJHUTE/NbHbIE YCNOBUS
novcka. C MCNOMb30BaHWMEM WX B LWA6/OHE MOXHO OMNpeaenuTb Takue
ornepauumn, Kak:

e [lepeuncneHue: MeTacMMBON  «BEpTUKANbHas 4yepTa»  pasnenser
[ONYyCTUMble BapuaHTbl. Hanpumep, WwWabnoH <«one|two» COOTBETCTBYET
noAcTpoKam one nnu two.

e [pynnupoBKa: Kpyriable CKOBKM WUCMONb3YKTCA AN onpenenexHus
obnactm pencrtens u npuoputeTa onepatopoB. Hanpumep, wabnoHbl
«abd|acd» U «a(b|c)d>» ONUCbLIBAOT OAHO MU TO XE& MHOXEecTBo: abd u
acd.

e KBaHTMdUKAUMA: KBAHTUHUKATOP NOC/e CUMBOJA UMW FPynMbl CUMBOJ/IOB
onpeaensieT, CKOMbKO pas MpeAllecTBYOLWEE BbipaXXeHWe MOXET
BCTpeYaTbCcsa. Hanpumep:

e {m,n} — obuwee Bblpa>XXeHune, I'IOBTOpeHMﬁ MOXeT 6biTb OT m A0 n
BKJTIOYNTENBHO.

e {m,} — obuiee BbipaxeHne, m N 6onee NOBTOPEHUNA.
e {,n} —obuee BbipaxeHue, He 6onee n NOBTOPEHUN.

e ? (BONpOCUTENbHbLIA 3HAK) O3Ha4aeT 0 UK 1 pas, TO Xe caMoe, 4YTo
n {0,1}. Hanpumep, «colou?r» COOTBETCTBYET W color, n colour.

e * (acTtepuck) o3Havaer 0, 1 wunm nwboe uymcno pas ({0,}).
Hanpumep, «go*gle» cooTBeTCTBYET ggle, gogle, google vi T.A.

19



e + (nnc) o3HayvaeTr xoTa 6bI 1 pa3 ({1,}). Hanpumep, «go+gle»
COOTBETCTBYET gogle, google n T.4. (HO He ggle).

KOHKpPETHbI CUHTAKCUC PErysipHblX BblpaXXeHW 3aBUCUT OT UX MPOrpaMMHON
peanusaumMn. Haubonee pacnpocTpaHeHbl TpWU BapuaHTa CUHTAKCUCA
PEerynapHbIX BblpaXKeHUN:

6a3oBble perynsipHble BblpaxeHusa cTtaHaapta POSIX (basic regular
expressions, BRE). XoTa 3TOoT BapuaHT perynsipHblX BblpaXKeHUMU Ha
AAaHHbIM MOMeHT 1 onpepenéH POSIX Kak ycTapeBLWN, HO OH 4O CUX Nop
LUMPOKO pacnpocTpaHéH wu3 coobpaxeHnn obpaTHON COBMECTUMOCTMW.
MHorne UNIX-yTUAnUTbl UCMONb3YIOT TakKue peryndpHble BblpaXXeHUa Mo
YMOJIYaHUIO — TaKXXe Ucxoas m3 coobpaxeHnm obpaTtHOM COBMECTUMOCTH.

paclMpeHHble perynspHble BblpaxeHus ctaHgapta POSIX (extended
regular expressions, ERE). CuHTakcuc B uenom aHanormyeH BRE, 3a
WUCK/IlOYeHMeM 3anmcu  pspaa  MeTtacmmBonoB. [puBeadéHHble  Bbille
onepauuu nepeyvyncreHnsl, rpynnupoBKM M KBaHTU(UKAUMKM 3anuncaHbl B
cnHTakcuce ERE, npu wucnonb3oBaHun BRE wncnosb3oBaHHble B HUX
MetacumBonbl |, {, }, (, ), 2 n + TpebyeTca npeaBapssTb CUMBOJSIOM
obpaTHoro cnewa, «\».

perynsipHble BblpaxxeHus, coBMectumble c Perl (Perl-compatible regular
expressions, PCRE). Perl — nHTepnpetupyeMbin A3blK BbICOKOrO YPOBHS,
M3HayanbHO  npejHasHadaBwunca  ansa  o06paboTkm  CUMBOJIbHOWM
nHpopmaumn. NMerowasa B HEM peanusaums perynspHbiX Bblpa>XeHUn
nMeetr 6onee 6oraTbll CUHTAKCMC W MNpenocTaBNsaeT CyLeCTBEHHO
6onblune BO3MOXHOCTM MO CPaBHEHWUID C perynsipHbIMU BblpaXKeHUSIMU
BRE/ERE. Peanusauusa perynsapHbix BblpaxeHuin PCRE goctynHa B Buae
6nbnmoTekn U UCNONb3YETCSs BO MHOMMX S3blKax MPOrpamMMmMpoBaHMs Kak
CTaHpapTHas.

Ona 6a30BblX W pacClMpeHHbIX perynspHbix BblpaxeHun (BRE, ERE)
60NbLWMHCTBO CUMBOJIOB COOTBETCTBYIOT CaMu cebe («a» COOTBETCTBYET a WU
T.4.). Wcknw4yeHnss M3 3TOr0 NpaBuia Ha3biBAKOTCA MeTacMMBOSIaMu, ANns

cuHTakcuca BRE:

CooTBeTcTBYET N1O60OMY €ANHNYHOMY CUMBOJY.

] CooTBeTCTBYET IO60MY €AMHNYHOMY CMMBOY M3 4YuCna
3aKNOYEHHbIX B CKOBKKN. CuMBON - (aedunc) nHTepnpeTupyeTcs
6yKBanbHO TOSIbKO B TOM C/ly4ae, eC/in OH pacnonoXeH
HenocpeaACTBEHHO NOC/ie OTKPbIBaAKOLWen Unm nepes 3akpbiBatoLwen
CKObKON: [abc-] AN [-abc]. B NpoTMBHOM cny4dae oH o603Ha4vaeTt
WHTEepBan CMMBOJIOB. HanpuMep, [abc] COOTBETCTBYET &, b nnu c.
[0-9] cooTBeTCTBYeT undpam.

] CoOTBETCTBYET €AMHUYHOMY CUMBOJTY U3 YNCNA TEX, KOTOPbIX HET B
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ckobkax. Hanpumep, [~abc] COOTBETCTBYET NO60MY CMMBOJY,
Kpome a, b unn ¢. [*0-9] COOTBETCTBYET NH060MY CUMBOJY, KPOME

umadp.

Mcnonb3yemMoe B Hayasne peryssipHoro Bblpa)K€Husi, COOTBETCTBYET
Hayany CTPOKMW TEKCTa.

Ncnonb3yemMoe B KOHLE pPerysiipHOro BblpaXXeHusl, COOTBETCTBYET
KOHLly CTPOKM TeKCTa.

O6bsBnsSeT «0TMeYeHHoe noAaBbipaXeHne», KOTOpoeE MOXET 6bITb
MCNOJ1Ib30BaAHO MO3Xe.

n — uudpa oT 1 A0 9, COOTBETCTBYET N-MYy OTMEUYEHHOMY
noABbIpaXeHWIO.

ACTepucK nocne BblipaXKeHusl, COOTBETCTBYHOLWEro eguHNYHOMY
CUMBOJTY, COOTBETCTBYET HY/IO MK Bonee KoNun 3TOro BblpaXKeHus.
Hanpumep, «[xyz] *» COOTBETCTBYET NYCTOWN CTPOKE, X, ¥, ZX, ZyX, U
T.A.

\{x,y\}

CoOTBETCTBYET NnocneaHeMy 650Ky, BCTPEUAIOLLEMYCS HE MeHee x
n He 6onee y pas. Hanpumep, «a\ {3, 5\}» COOTBETCTBYET aaa,
aaaa wWnv aaaaa.

Mpn MCNonb30BaHMN AMANA30HOB CMMBOJIOB CrieayeT YYuTbiBaTb, YTO OHU MO-
ryT 3aBucCeTb OT BblOpaHHbIX HaCTpoeK sokanusauumui. Hanpumep, AnanasoH
«[b-e]» O3HA4YaeT CMMBOJIbI OT b A0 € BKIUYNTENbHO. B aHrnmickom s3bike,
roe coptmpoBka 6ykB MAET no-nopsaaky (...XYZabcdefg...), eMy cooTBeTCTBYeT
Habop cumBonoB b,c,d,e. o npaBuiaM pycCcKOro si3bika, COPTUPOBKA TEX Xe
cuMmBonoB MAET B apyroMm nopsiake (...33rf0s5aAbBcCdDeEfFgG...),  TOMYy Xe

AnanasoHy COOTBETCTBYIT cmmBonsl b,B,c,C,d,D,e.

Ona peweHns Takux npobnem B cTtaHpaapte POSIX umeroTca 06bsABNEeHus
HEKOTOPbIX KJ1ACCOB U KaTeropum CUMBOJIOB:

nanasoH ans
Knacc A ” A OnucaHue
AHIJIMMUCKOro si3blKa

[ :upper:] [A-Z] JlaTnHckme 6yKBbl BEpXHEro
perucrpa.

[:lower:] [a-z] JlaTnHckmne 6yKBbl HUXHEro
perncrpa.

[:alpha:] [A-Za-z] JlaTuHckne 6yKBbl BEPXHEro 1
HUXKHEro perncrpa.

[:alnum:] [A-Za-z0-9] Lindpbl, naTUHCKME BYKBblI BEPXHErO
N HUXKHEro perncrpa.
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[:digit:] [0-9] Lndpeobl.

[:xdigit:] [0-9A-Fa-f] LLlecTHaguaTepuyHbie undpsbl.

[:punct:] [.,12:0] 3HaKKM NyHKTyauuu.

[:blank:] [ \t] Mpoben n Tabynauyus.

[:space:] [ \E\n\r\f\v] CunMBOsbI Nponycka.

[:cntrl:] - CumMBoONbI yripasneHus.

[:graph:] [*"\t\n\r\f\v] CuMBONbI MeyaTu.
Cnocob6 npeacraBuTb CaMu MeTacMMBONbLI — ., - [ 1 W agpyrme — B
perynspHbiX BblpaxkeHusax 6e3 unHTepnpeTtaunm, T.e. B KayecTBe MpPoOCTbiX (He
cneunanbHblX) CMMBONOB — npeaBapuTb UX («3KPaHMpPOBaTb») CUMBOMIOM \

(obpaTtHbln cnew). Hanpumep, 4Tobbl NpeacTaBUTb CaM CUMBOJT  «TOYKa»
(npocTo TO4YKa, U HMYero 6onee), Hago HanucaTtb \. (0obpaTHbIW cnew, a 3a HUM
— Touka). YTobbl NpeacTaBUTb CMMBOJT OTKPbIBAKOWEN KBaApaTHOM CKOOBKKU [,
Hago HanucaTtb \ [ ( obpaTHbIA cnew, U cneaom 3a HUM ckobka [ ) n 1.4. Cam
mMeTacumBosl \ (obpaTHbIM crew) Toxe MoXeT 6biTb 3KpaHWpoOBaH, TO eCTb
npeacrasneH kak \\ (4aBa o6bpaTHbIX cnewa), W Toraa wWHTepnpertaTop

perynspHbIX Bblpa>XeHUin BOCNPUMET ero Kak rnpocTton cMMBosa obpaTHOro cnewa
\.

Mpn cocTaBneHUN perynsipHbiX BbipaXeHUN cnefyeT TakXe yuyuTbiBaTb UX ABe
OCHOBHblI€ 4epTbl: OHU ABJIAKTCA T.H. <JIEHUBbIMU» U <«XafHbIMU>». [lepBoe
O3HayaeT, YTO B CTPOKeE, rae eCTb HECKO/IbKO CoBnaaeHu ¢ wabnoHoM, wabnoH
coBnagét C nepBbiIM U3 HUX. HanpuMmep, peryndapHoe Bblpa)XeHue
«mabsiou\ (.. \)» ANA CTPOKMU

B CTpPOKe, I'Ie €CTh HECKOJLKO COBNAIEHMM C mabjioHOM, mabJIOH
coBrnaméT C MEPBEIM M3 HUX

BEpPHET B nNoABblpaXeHMn \1 CUMBONAbI OM, COOTBETCTBYHOLIME NEPBOMY
BCTpeTUBLUEMYCH noaxoaswemy coBnageHunio (mabromom). BTOpoe BO3MOXHOE
MeCcTo coBnaaeHus (mabsox c) pacCMOTPEHO He byaerT.

«XXagHoCTb» perynsipHbiX BblpaXXeHUM 3akn4yaeTcs B TOM, 4TO, npu
NCNOMIb30BaHNM KBaHTUdUKaATOpoB * (actepuck) u + (nnwc), wabnoH 6yaer
coBrnagaTb C MakKCMManbHO AJIMHHBLIM M3 BO3MOXHbIX BapuvaHTOB. [Ons Ton xe
CTPOKWM WAabNOH <«mabsox. *m», O3HA4YaKWMA NOACTPOKY, HAUYMHAKOLWYHOCA C
«mabsior®», 3aKaHYMBAKOLWYOCA Ha <«z» WU C MNPOU3BOJSIbHbIM KOAMYECTBOM (*)
Nto6bIX (.) CMMBONOB MeXAY «mabsor» U «g», COBMAAET C NOACTPOKOM

mabjioHOM, mabJIOH COBIAONET C IIEPBBM M3 H,
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a He c boniee KOpOTKOM

mabsgioHOM, HabJIOH

PaccMOTpuUM Janee TrMpuUMEHeHue perynsipHblX BbIpaXeHUn Ha npuMepax
MCNosib30BaHUAa YTUJINT grep U sed.

Yrunura grep.

OpHoOM M3 NporpamMMm, WUCNONb3YHOLWMX PEerynsipHble Bblpa)eHus Anst paboTbl C

TEKCTOM, ABMSIETCH YyTUNUTaA grep. OHa 4MTaeT TeKkCT M3 daliia U BbIBOAUT Te
CTPOKM, KOTOpble COBMAAalT C 3adaHHbIM perynsipHbiM BblpaxeHnem. O6uwuin
¢dopmaT BbI30BA YTUAUTbI:

lgrep [options] PATTERN [FILE...]

roe PATTERN — peryngdapHoe BblpaXeHune, a FILE — OAMH WU HECKOJIbKO

daiinoB, kK coaepXXMMoMy KOTOpbIX 6yAeT NMPUMEHEHO 3TO PerynsipHoe Bbipaxe-
Hue.

Ecnn dann He 3adaH, TO grep 4YMUTAeT TEKCT CO CTaHAapTHOro BBoAaA.
C nomowbto onumn (aHrz1. options) MOXHO ynpaBnsaTb MNOBeAeHWEeM grep,
HanpuMmep. onuusa -v NpUBOAUT K BbIBOAY BCEX CTPOK, HE coBnajarwwmx C 3a-
AAHHbBIM perynsipHbIM BblpaXXeHneM.

PaccMOTpMM HeKOoTOpble NpUMEpPbl UCMONb30BaHUSA grep U PerynspHbiX Bbipa-

XeHun. Kak rosopunocb B npeabliaywen nabopatopHon paboTte, KoMaHaa 1s
BbIBOAUT cCnucok dannos B kKaTtanore. KomMaHpaa 1s /bin BblBefeT CAMCOK
dannos 13 katanora /bin. BbiBOA KOMaHAa 1s ocywecTBnsieT B stdout.

MpeanonoXxuMm, HacC MHTeEpecylT Te nporpaMmel (pannbl) U3 /bin, KOTOpPble CO-

Jlep>XaT NMOACTPOKY zip. DTOW NOACTPOKE COOTBETCTBYET MpOCTENllee perynsp-
HOe BblpaXeHue «zip». NepeHanpaBiisieM BbIBOA U3 1s B grep M MOJIy4YaeM:

$ 1s /bin | grep 'zip'
bunzip?2

bzip2

bzip2recover

gunzip

gzip

30ecCb perynsipHoe BblpaXKeHue 3aK/YEeHO B OAMHOYHbIE KaBblyKM '', KOTO-
pble yKa3blBalOT bash, YTO BHYTPM HUX — 0b6blyHas CTpoKa. TakKoOW CMHTaKCUC
NO3BOJIET MCMNOSIb30BaTb B PErynsipHOM BblipaXkeHun npobenbi, U ero pasyMHo
npuaepXmBaTbCa BO BCEX Cny4asx (HanpuMmep, perynspHoe BbipaXXeHune 'a b
onucbiBaeT wWabnoH ana CTpoK, coaepXawmx nocnegoBaTtenbHo a, npoben um b.
Ecnn a1oT wabnoH ykasaTb grep 6€3 KaBblyeK, T.e. grep a b, TO KOMaHAHbIN
MHTepnpeTaTop, pa3obpaB CTPOKY, BbI3OBET grep C ABYMS MapaMeTpaMu, u
grep byaeT nckaTtb CTpoku c 6ykBammn a B danne b. Npu NCNONb30BaHUN KaBbl-
YyeK KOMaHAHbIM MHTepnpeTaTtop byaeT cumMTaTh BblpaXeHue 'a b' OAHMM Mapa-
METPOM, M nepenacT ero grep LEMKOM, BMecTe C npobenom BHYTpH).
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®ainbl U3 /bin, KOTOpPble KOHYaOTCA Ha 2:

$ 1s /bin | grep '2$'
bash2

bunzip2

bzip2

®annbl U3 /bin, KOTOpPble HAYMHAOTCA Ha b:

$ 1s /bin | grep '"b'
basename

bash

bash2

bunzip2

bzcat

bzip2

bzip2recover

®alinbl U3 /bin, HAUMHAKOLWIMECS HA b N coaepKallme B CBOEM MMEHU BYKBY a:

$ 1s /bin | grep '""b.*a'
basename

bash

bash2

bzcat

340ecCb B peryispHOM BblpaXXeHUU yKa3aHo, YTO OHO:

. AOJIXXKHO COBMaAaTh C HayasaoM CTpokKn —

. B Hayase CTPOKKW gosmxkHa 6biTb 6ykBa b — “b

. panbwe Mmoxet 6bITb Nt0bon cMmBon — “b.

. N TaKUX CUMBOJIOB MOXET 6bITb CKONbKO yrogHo — 0 unu 6onbwe —
oL *

. a ganblue Ao/kHa 6biTb 6ykBa a — “b. *a

®annbl U3 /bin, Ha4YMHaKLWMeca Ha b n cogepxawme B CBOEM MMeHU ByKBbI a,
e unm k:

$ 1s /bin | grep '"b.*[aek]’
basename

bash

bash2

bzcat

bzip2recover

30ecb UCMOMb3YETCA onucaHne Habopa CMMBOMIOB — [aek].

PaccMoTpuM 60s1ee Nosie3HbIN NpuMep.

Ha npeabiaywen nabopaTtopHon paboTe npom3Boamiacb HacTpoKWKa cepsepa
lighttpd. Ero KOHMUrypaumoHHbIn dann — /etc/lighttpd/lighttpd.conf.
Kak 6b1s10 BMAHO, B HEM (KaK M B OOMbLUMHCTBE APYrUX KOHMUIypauMOHHbIX
darnoB) coaepxutcs 60nblLIOE KOTMYECTBO KOMMEHTApUEB, Kak C MOSICHSIOWMM
TEKCTOM, TaK M C NpuMMepaMu pasnNYHbIX OMNUMA HACTPOMKW. [1peamnonoxum,
HaM HY>XHO MOCMOTPETb TEKYLLY KOHbUrypauuto cepsepa. OgHaKko nocMoTpeTb
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eé npocToM KOMaHAOM cat /etc/lighttpd/lighttpd.conf HeyAoObHO: TeKCT
He NMoMeLlaeTcs Ha 3KpaHe. Mbl MOXEM, KOHEYHO, UCMOoSIb30BaTb KOMaHAy less
AN NPOKPYTKM TeKCTa, HO KOMMEHTapuwu nNpu 3TOM BCE paBHO 6yayT MmewaTb.
Mbl MOXeM yaanuTb Ux 13 danna, Ho Toraa CoXHo 6yaeT YTo-NMbo N3MEHNATb
B HEM B Aa/IbHENLLEM.

Mpowe OoTUNbTPOBATb HEHYXHbIM TEKCT HEenocpeaCTBEHHO MNpU BbIBOAE
danna Ha aKpaH.

KoMMeHTapum B lighttpd.conf HaudMHawTCA C cmmBona # (okrtotopn). lMepen
HMM B Hayase CTPOKW MOXeT WAM He OblTb Hu4yero, unam O6biITb OAWMH UMK
HEeCKO1IbKO Npobenos.

TakuM o6pa3oM, perynsipHoe BblpaXXeHue A7  BblAENIEHUS CTPOK C
KOMMEHTapUsMU — «* *#»: HayaNo CTPOKM, HOMb U/IN HECKONIbKO Npo6esnos, U
3aTteM — #.

KpoMe Toro, Hac He Oo4eHb MHTEPECYIOT NPOCTO NYCTble CTPOKWN, B KOTOPbIX HET

HMKAKOro TeKcTa. TakuMe CTPOKM MOXHO ONMCaTb BbIPaXXeHWEM <«~S$»: Hadano
CTPOKM, U cpa3ly — eé KoHel. MoxeT O6blITb M Apyrom BapuaHT: CTpPOKa,
cocTosiwas w3 oaHMx npobenoB, KoOTopas TakXe He HeCET HMKaKOoMn
nHdopMmaummn. Takmm obpasoM, obuee perynspHoe Bblpa)xeHne npuobpeTaeTt
BUO «* *$»,

NToro, CTpokaM KOMMEHTapMeB COOTBETCTBYET BbIpaXeHUE «* *#», a MyCTbIM
CTpokaM — «* *$», Kak 6bl/lo0 OTMEYEHO paHee, GUNLTPY grep MOXHO

npukasaTb BbIBOAWTb CTPOKM, KOTOPble He COBMagalT C peryasipHbiM
Bblpa>XeHWEeM, Bbi3BaB €ro C K/lo4oM -v.

BoiBOAMM dann lighttpd.conf B stdout v nocnepgoBaTesnbHO MNPOMNYCKaeM
BbIBOA Yepe3 aBa dunbTpa:

‘# cat /etc/lighttpd/lighttpd.conf | grep -v '~ *#' | grep -v '~ *§'

DTOT BapuaHT He o4YeHb 3PPEKTMBEH, XOTS U MPUHOCUT XenaeMbl pe3ynbTar.

MoxHOo wu3bexaTb ABYX NocCAenoBaTeNlbHbIX BbI3OBOB grep, 06beanHMB
wabnoHbl. BUAHO, 4YTO OHM O4YEHb MNOXOXW: BO3MOXHble npobenbl B Hadane
CTPOKM M wunn # (OKTOTOpMN), WM KOHeL CTpoku. T.e. obwmr wabnoH B
cnHTakcnuce ERE — «~ * (#$) »,

grep NOAAEPXMBAET CUMHTAKCUC perynsapHbix BblpaxeHun BRE, ERE u PCRE,
npuv 3TOM MO YMOJIYaHUIO UCMob3yeTca cMHTakcuc BRE. Kak roBopunoch Bbille,
Nnpu 3TOM Kpyrible CKOBKM paccMaTpmBarOTCA Kak 0bblYHble CMMBObI. M03TOMY
HagO WM nNpuKasaTb grep'y paccMaTpuMBaTb WX Kak onepatop Bblbopa,
3KpaHMpoBaB CKObkM cmmBonoM \ (obpaTHbIM cnew), UM NepekntodnTb grep B
pexuMm paboTbl C paCWMpPEHHbIM CUMHTAKCUCOM perynsipHbiX BbipaxeHuin ERE,
Bbi3BaB €ro C K/A4YOM -E (--extended-regexp B MOSIHOW 3arnnucCn WMEHMU
Kno4a):

# cat /etc/lighttpd/lighttpd.conf | grep -v '~ *\ (#\|S\)'
# cat /etc/lighttpd/lighttpd.conf | grep -E -v '~ *(#[$)"'
# cat /etc/lighttpd/lighttpd.conf | egrep -v '~ *(#[$)"'
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Hy n HakoHel, HaMm He obsa3aTenbHO nepepaBaTb ¢ann lighttpd.conf Ha
CTaHAAPHbIA BXOA4 grep, 3TU YTUAUTbI MOIyT CaMu nNpoymTaTb dann c gmcka:

‘# grep -Ev ' *(#|$)"' /etc/lighttpd/lighttpd.conf

Ona cokpalweHust 3anucu «grep -E» MOXET BCTpeYyaTbCa BEpcUss grep C
BK/IIOYEHHOMW MO  YMONYAHUIO MOAAEPXKOW  paCLUMPEHHbIX  PerynsipHbiX
BblpaXXE€HUN — egrep, HO B TEKYLWMX BEPCUSAX CTaHAAPTHbIX YTUIUT, K KOTOPbIM
OTHOCUTCS grep, YTUIUTa egrep CUYMTAETCS yYCTapeBLUEN, HE PEKOMEHA0BAHHOWM
K WCMNONb30BaHUIO W BblaawoWwen COOTBETCTBYHOWEE coobuweHne npun eé
NCMosIb30BaHUN.

Yrunura sed.

MporpaMMa grep BbIMOJIHAET TOJILKO MOMCK CTPOK W BbIBOAUT HaWAEHHble
pe3ynbTatbl 6e3 maMmeHeHnn. OgHako 4Yacto 6GbiBaeT HeobXoAMMO He TOJIbKO
HaWTM KakKou-nmbo TEeKCT, HO U U3MeHUTb ero. [Nng peaakTMpoBaHWS MNOTOKA
TEeKCTa MOXHO UCMNONb30BaTb YTUNUTY sed (OT aHrs. Stream EDitor, noTokoBbIN
penakTop). sed WUCMONb3YeTCs AN1S BbIMOJIHEHUS OCHOBHbIX Mpeobpa3oBaHum
TEKCTa, 4uTaeMmMoro u3 danna unm nocTynawwero M3 craHaapTHOro noTokKa
BBOJA, WU COBeplUaeT OAHO AeNcTBMe Haa BBOAOM 3a npoxoa. O6wuin dopmat
Bbl30Ba sed:

|sed [options] COMMAND [FILE...]

N3 60nbLLIOr0 Yncia BO3MOXHbIX KOMaHA sed Mbl paCCMOTPUM TOJIbKO KOMaHAY
MOMCKa M 3aMeHbl TeKCTa. JTa KoOMaHAa UMeeT BUA s/PATTERN/EXPRESSION/ U

OCyLleCTBIAET MOUCK B KaXaonm W3 BXOoAALMX CTPOK TeKCTa peryndapHoro
BblpaXXeHnd PATTERN. Pe3ynbTaTbl COBMaAeHUS 3aMEeHSAKTCHA Ha BblpaXeHue

EXPRESSION. Pe3yanMDYKMuMﬁ TEKCT BbIBOAUTCA B CTaHﬂapTHHm MOTOK
BbiBOAaA.

Mo-yMoNyaHUo yTunmTa sed TakXe UCNonb3yeT 6a30Bbin BapuaHT CMHTaKcMUca

perynsipHblX  BbIpaXXeHUn, BRE. MepekntoyeHue Ha UCnonb3oBaHue
paclWMpeHHOro BapuaHTa cuHTakcuca, ERE, BbIMONHATCA aHAanOrM4yHo grep —
3a4aHMeM Ki4a -E (--extended-regexp).

PaCCMOTpMM NCnoJsib30BaHMe KoMaHAbl 3aMeHbl B sed Ha NpuMepax.

B npocTenwem cnyyae npocTo NOMeHseM OAUH (DparMeHT TeKCTa Ha APYron:

$ 1s -1 /var/cache

apt

fontconfig

man

$ 1s /var/cache/ | sed 's/apt/APT/'
APT

fontconfig

man
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B kaTanore /var/cache €CTb HECKO/IbKO (haiIoOB, CMMCOK UX MOXHO MOJyYnUTb
KOMaHAHOW 1s. PerynsipHoe Bblpa)X€HMe <«apt>» COBMaAaeT C OAHOW M3 CTPOK
BbIBOAA, U Mbl MEHSIEM COBMaZEHNE Ha APT.

S 1ls /var/cache/ | sed 's/a/A/’
Apt

fontconfig

mAn

B aTOM cnyyae Mbl 3aMeHWnn B BbiBoAe 1s BykBy a Ha A. sed NpUMEHSIET CBOMU
KOMaHAbl ANs KaXKAoW M3 CTPOK BbiBOAA, NO3TOMY B ob6enx CcTpokax, rae 6bina
bykBa a, oHa 6bln1a 3aMeHeHa.

YTunuta uptime BblAAET OnNpeaenéHHY CTaTUCTMKY Mo paboTe cucTeMbl:

S uptime
07:48:42 up 27 days, 22:13, 1 user, load average: 0.00, 0.00, 0.00

Ansa Toro, 4tobbl BbIAEUTE M3 3TOM CTPOKWU TeKyllee YMCNO Nnosib30oBaTeNnen B
CUCTeME, UCNosib3yeM sed. YMCo nonb3oBaTener — 3TO OA4HA MM HECKOJbKO
unmdp — «[0-9]1\+», 3a KOTOpbIMK Nnocne npobena (MK HeCcKoNbKMUX Npobenos
B obweM cnyyae) — «[0-9]\+ \+» cnepyet cnoso user (unun users). Ham
WHTEPECHO 4MCNo noNnb3oBaTenerr — BblbepeM ero B NOABbIPAXEHUU:
«\ ([0-9]1\+\) \+user». B Hauyane CTpOKM NAET HEKOTOPbIN TEKCT, OTAENEHHbIN
OT u4ucna nonb3oBaTenem npobenoM: «~.* \([0-9]\+\) \+user». KoHel
CTPOKM TOXe MoXeT 6bITb 060n: «~.* \ ([0-9]\+\) \+user.*».

[aHHOe Bblpa)keHne COBMaAaeT Co BCEW CTPOKOM W BblaensieT B NOACTPOKY \1
ynucno nosib3oBaTtesie. 3aMeHWB LENIMKOM CTPOKY Ha \1, Mbl MOJy4YMM B
pe3ynbTaTe TO/IbKO 3TO YNCNO:

$ uptime | sed 's/”.* \([0-9]\+\) \+user.*/\1/'
1

AHaNOrMYHO MOXHO MNONYYUTb, HaNpuMep, BpeMsa paboTbl cUCTEMbI (MOACTPOKY
BUAa 27 days, 22:13):

$ uptime | sed 's/*.* up \+\(.\+\), \+[0-91\+ \+user.*/\1/"'
27 days, 22:13

34ecb Mbl OTMETUAN, YTO BpeMs paboTbl CUCTEMbl HAYUMHAETCS 3a C/I0OBOM Up, a

nocne Hero uAET 4ucio nonb3oBaTener. CoOOTBETCTBEHHO, Tpebytolleecs
perynsapHoe BblpaXeHue Ans MNoMeweHns BpeMeHn paboTbl CUCTEMbI B
NOACTPOKY MOXHO OMnMuncaTb Kak:

- noboe yncno nbbix CMMBOMOB OT Hayana CTpoku, aanee npoben v
CNoBO UPp — ~.* up

- 33 KOTOpbIM cneayeT yepes oAWH UNU HECKOJIbKO Npobenios BpeMs
paboTbl cnMctemMbl — ~.* up \+\ (\)

- caMmo BpeMs paboTbl CUCTEMbI MOXET cogepXaTb pakTnyeckn nobble
CUMBOJbI, B T.4. Npobenbl, 3HaKMU NyHKTyauun v np. —
Ao oup N\ (L))

«  0[HAKO 3a HMM 4epes 3andATy U OANH UIN HECKOJIbKO Npobenos —
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Aoroup NN (GAFN) N+

- CNeayeT KONIMYeCcTBO Mnosib3oBaTtenen (4nMcno, oaHa UIn HECKObKO
UMdp) — ~.* up \+\ (. \+\), \+[0-9]\+

- n cnoeo user (nnun users). danee A0 KOHUA CTPOKU MOXET bbITb UTO
yrogHo — ~.* up \+\ (.\+\), \+[0-9]\+ \+user.*

OTMETMM, 4YTO TO XXE& caMoe Mbl MOriuM 6bl caenatb M MO-APYroMy: MpoCTO
yAansis U3 BblBOAA HEHY>XXHbIN HaM TekcT. Hanpumep:

$ uptime | sed 's/user.*//'
08:18:07 up 27 days, 22:43, 2

ybunpaeT BeCb TEKCT OT USEr BKIOUYUTENIbHO U A0 KOHUA CTPpoKU. Takxke ybupaem
B MNOJIYYEHHOM pe3ynbTaTe U BCE B KOHLE CTPOKM OT 3aNATON BKJIKOYUTESBHO:

$ uptime | sed 's/user.*//'| sed 's/,[",1*$//"
08:24:13 up 27 days, 22:49

OTMeTuM, yTo 60nee NpoCTon BapmuaHT 6e3 NPUBSA3KN K KOHLY CTPOKM

$ uptime | sed 's/user.*//'| sed 's/,[",1*//'
08:24:18 up 27 days, 2

N3-3a «JIEHUBOCTU» PErynsipHbIX Bblpa>XeHU COBNAaAET C NEPBbIM BXOXAEHNEM
3anaton (, 22:43), a ewé 6onee NpoCcTon BapmaHT

$ uptime | sed 's/user.*//'| sed 's/,.*$//'
08:25:11 up 27 days

N3-3a «XagHocTu» ByaeT coBnadaTb C TEKCTOM OT MepBOM 3ansaTon A0 KOoHUa
cTpoku (, 22:43, 2).

[lanee HaM HY>XXHO yAasiMTb TEKCT OT Hayana CTPOKU A0 UP BKIOUYUTENBHO:

$ uptime | sed 's/user.*//'| sed 's/,[",1*$//" | sed 's/".*up \+//'
27 days, 22:54

N Mbl nonyyaem Tpebyembit pesynbtaT. (CumBon \ (obpaTHbIN cnew) B KOHLUEe
CTPOKWM 34eCb O3HayaeT, 4YTO KoMaHaa O6yaeT npoaosHKeHa Ha creaytowen
CTpoKe).

Yrununra awk.

AWK — WHTepnpeTMpyeMbil CKPUNTOBbIN A3blK, NpeAHa3Ha4YeHHbIn ANs
obpaboTkn TekctoBon MHPopmaumun. lNepas Bepcns AWK 6bina HanucaHa B
1977 roagy B AT&T Bell Laboratories n nonyyuna Ha3BaHune No paMuansam cBomnx
paspaboTtumkoB: Anbdpena Axo (Alfred V. Aho), NMutepa BenHbeprepa (Peter J.
Weinberger) v bpanaHa KepHuraHa (Brian W. Kernighan).

AWK paccMmaTpuBaeT BXOAHOW NOTOK Kak Habop 3anucen, Kaxzaas n3 KOTOpbIX
coctouT n3 Habopa nonen. Mo ymonyanuwo ana AWK 3anncblo SBNSeTCa CTPOKa,
a pasgenutensMmu nosien B CTpoke — npobenbl. BHyTpu nporpamMmmbl Ha AWK
3Ha4YeHne Noss MOXHO MONYYUTb KaK 3HayeHne nepemMeHHom s$1, $2, $3,
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MepeMeHHas $0 coaepXxuT B cebe BCHO 3anucChb.

Mporpamma Ha AWK wnmMeeT BUA

BEGIN{IE/CTBIUE }
WABJIOH {JEWCTBUE}
ABJIOH {IEVCTBUE }

{IEVICTBUE }
END { IEMICTBUE }

Ons kaxaon CTpoku, coBnagatowern € wabsoHOM, BbINOMHAETCS YKa3aHHoe
Aencreue. Ecnu wabnoH He ykasaH, TO AelCTBME BbINONHAETCS ANS BCEX CTPOK.
OnumoHanbHO MOXHO YyKasaTb 6/10KkM KoAa BEGIN{} W END{}, KOTOpble 6yayT
BbIMOMHATLCA OAMH pa3, A0 MNepBOM BXOAHOM CTPOKWM W NocCne nocnegHemn
BXOAHOW CTPOKM COOTBETCTBEHHO.

WabnoH — 3TO perynspHoe BblpaxeHue, M3 60sblOoro 4ymcna BO3MOXHbIX
AENCTBMW Mbl PaCCMOTPUM TOJIbKO KOMaHAY print.

PaccMOTpuM MCnonb3oBaHME KOMaHAbl awk Ha NpuMepax.

Cnncok ¢annoB C ykasaHWEM WX BNagenbueB, NpaB, M AaTbl NOCNEAHEro
M3MEHEHUS MOXHO MONYy4YUTb KOMaHAon 1s -1. OH uMeeT BUA:

S 1s -1 /bin | head -n 5

total 5596

lrwxrwxrwx 1 root root 4 Feb 25 05:30 awk -> gawk
-rwxr-xr-x 1 root root 19064 Apr 20 2008 basename
-rwxr-xr-x 1 root root 549368 Mar 27 2008 bash
lrwxrwxrwx 1 root root 4 Feb 25 05:30 bash2 -> bash

MNpeobpasyem 3TOT CNMCoK B popmMaT

<uMmsa odanna> <Bjagjejel>:<rpynmna> <npaepa>

awk obpabaTtbiBaeT KaXAaykt CTPOKY CrucKa OTAeNbHO, W CaMOCTOSATESIbHO
pasbuBaeT €é Ha nons no rpaHuuam cnos. lNpaBa dpanna — none 1, Bnageneu m
rpynna — nond 3 u 4, umMa parvna — none 9. Torpa:

$ 1s -1 /bin | awk '{print $9,$3":"$4,31;}' | head
total

awk root:root lrwxXrwxrwx

basename root:root -rwxr-xr-x

bash root:root -rwxr-xr-x

bash2?2 root:root lrwXrwxrwx

bunzip2 root:root lrwxXxrwxrwx

bzcat root:root lrwxXxrwxrwx

bzip2 root:root -rwxr-xr-x

bzip2recover root:root -rwxr-xr-x

cat root:root —-rwxr-xr-x

MOXHO OT(PUALTPOBaTb CAMCOK W BbIBECTU TONbKO dannbl. Onsa dannos
nepebin cuMmBosl nons npas — - (aedwuc). Ona dopmatupoBaHusa BbIBOAA
pasfennM BbIBOASLMECSH 3HAYEeHNa cumBonamm Tabynaummn (kog cumeona \t). C
y4€TOM 3TOro nosiyyaem:

‘$ 1s -1 /bin | awk '/"=/ {print $9"\t->\t"$3":"$4"\t"$1;}"' | head
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basename -> root:root —IrWXYr-Xr—X
bash -> root:root —rWXYr—-Xr—-x
bzip2 -> root:root —IrWXIr-XI-X
bzip2recover -> root:root —rWXr—-XIr—x
cat -> root:root —IrWXr—Xr-x
chgrp -> root:root —IrWXr—-xXr-x
chmod -> root:root —IWXr—-XIr—X
chown -> root:root —TWXTr—XIr-X
clock unsynced -> root:root —rWXY—-XIr—-x
cp -> root:root —IWXr—XI—-X

Co3gaHne CKpUrnTos.

[0 cux nop HaMuM paccMaTpuBasnCsa 3anyck MNporpaMM M3 KOMaHAHOW CTPOKM
obonoukn. OpgHako ANS NOBTOPSKOLWMUXCA MNocCnenoBaTeNlbHOCTEN KOMaH4 3TO
HeyanobHo. B Takmx cny4dasix MOXXHO COXpPaHUTb MOCAeaoBaTesIbHOCTb KOMaHA B
dann n 3anyckatb UX He U3 KOMaHAHOW CTPOKK, a m3 Takoro dgarnna. O6bI4YHO
Takue dannbl C 3aNMCaHHbIMM KOMaHAAMWN Ha3blBalOT CKPUMNTaMH.

B npocTtenwem cnyyae, CKpUNT MOXHO CO34aTb, HanpuMep, Tak:

$ echo "ls | grep script" > script
$ cat script

1s | grep script

$ sh script

script

340eCb Mbl CO34anu TeKCToBbIM dann, coaepxaluin KoMaHAabl 1s U grep, M
Aanee BbINOJHUAWM 3T KOMaHAbl, Bbi3BaB MHTEpPNpEeTaTop KOMaHA4 W nepeaas
€My B KayecTBe apryMeHTa ums ckpunta. MHTepnpeTaTtop KOMaHzA, MOny4uB B
KauecTBe aprymeHTa ums daina, cymtan n3 Hero KoOMaHzabl U BbIMOSTHU UX.

Takon cnocob 3anycka CKpunToB He o4veHb yaobeH. OH OT/IMYaeTCs OT Bbi30Ba
KOMaH4 cuctembl: 34ecb TpebyeTcs B KOMaHAHOW CTpPOKe YyKa3biBaTb WMS
WHTepnpeTaTopa KOMaHA4 M, B 0bwWweM cny4dae, MoJIHbIN NMyTb K BbIMOSIHAEMOMY
CKpPUNTY, B TO BPEMS KaK ANsi CKOMMNUIMPOBAHHbIX KOMaHA CUCTEMbl AOCTAaTOYHO
BBECTW MMS CaMOi KoMaHAabl. Kpome TOro, Ans onepaumoHHbIX CUCTEM *nix
CYLLECTBYET HECKOJIbKO aJibTEPHATUBHbIX KOMAHAHbIX MWHTEPNPETAaTopoB C
Pa3NIM4YHbIM CUMHTaKCcMcoM KomaHa. CywectByeT u 601bwoe KOJINMYEeCTBO
Pa3NIMYHbIX UHTEPNPETUPYIOLWMX S3bIKOB MPOrpaMMUpPOBaHMSA, NpOrpaMmMbl AN
KOTOpbIX TakXe odOopMASOTCA B BMAE CKPUMTOB M 3anyCKakTCsA C MOMOLLbIO
COOTBETCTBYIOLWMNX MPOrpaMM-MHTEPNpPETAaTopoB. Takmm obpas3oMm, Tpebyetcs
cnocob ykasaTb CMCTEME, KaKUM UMEHHO MHTEPrNPETAaTOPOM C/ieaAyeT BbIMONHATb
TOT UM MHOW CKPUNT.

NMs nporpammbl, KOTOpass [AO/KHA MWHTEpPrNpeTMpoBaTb 3alMCaHHY B
TekCToBbIM dann (CKpUNT) nocnefoBaTesibHOCTb KOMaHZ, MOXHO YyKasaTb B
camMoM cKkpunte. DTO Aenaetcs C  NOMOWbK  cneunanbHbiM  ob6pa3om
oOpMNEHHON NEepBON CTPOKM CKpunTa, KoTopas O06bIYHO BbIFNSAUT NPUMEPHO
KakK

#!/bin/bash
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MepBas CTpoka COCTOUT U3 ABYX CMMBOJIOB #! (OKTOTOPMN M BOCKAMUATENbHbIN

3HaK) W CcneaywwMM 3a HUMM MOMHOM MyTUM K MporpamMMe, kKotopas 6yaer
obpabaTbiBaTb AaHHbIA CKpUNT. B AaHHOM crlyyae 3TO MHTepnpeTaTop KOMaHA
bash. Kak npaBuio, WHTepNpeTupyeMble €3blkM MporpamMmmpoBaHunsa (u
KOMaHAHbIN MHTEeprnpeTaTop B YacCTHOCTWU) WCMOMb3YHT CUMBOA # (OKTOTOpM)
ANS BblAENEHUS KOMMEHTapueB, T. €. UHTepnpeTupoBaTb NoA06HbIM 06pa3oM
0(pOpPMNEHHYIO CTPOKY OHU He ByayT.

Kak paccMaTpuBanoch B npeabiayLen nabopatopHomn paboTe,
B OMNEepauMOHHbIX cMCTeMax *nix CcywecTBYT npaBa goctyna K dannam. Ecnum
Ans danna 3agaHo NpaBo ero BbINOAHEHMS, TO MHTEPNpPEeTaTop KOMaHA OTKpoeT
€ro u NpoYMTaeT HEeCKObKO NepBbiXx cMMBOIOB danna. Ecnm tam obHapyxuTcs
Hayano CKOMMWUAMPOBAHHOW MporpaMMmbl, TO OHa byaeT 3anyuleHa, ecnm xe Tam
obHapyXxuTca nocneanoBaTtenbHOCTb CUMBONOB #!, TOo 6yaer 3anylieH
YKa3aHHbIA nocne Heé MHTepnpeTaTop, KOTOpOMYy byaeT nepefaHO B KayecTBe
aprymeHTa nms danna.

WToro:

$ echo '#!/bin/bash' > script

$ echo 'ls | grep script' >> script
$ chmod a+x script

$ cat script

#!/bin/bash

ls | grep script

$ 1s -1 script

-rwxr-xr-x 1 student student 29 Map 20 09:35 script
$ ./script

script

34ecb Mbl CO34ann NyTéM Bbi30Ba ABYX KOMaHA4 echo dann (obpaTtute
BHMMaHWe, 4YTO BO BTOPOM KOMaHAe Mbl AOMWCanu CTPOKY B uMmewwmin dann),
3apganu 3ToMy anay npaBo Ha BbINOJHEHME, NpoBepunn pelynbTaT (BbiBeAs
dann yepes cat M NpPoOBEPUB NMpaBa Ha Hero 4yepes 1ls -1) U 3anyCTUIN ero Ha
BbIMOSIHEHNE.

OTMEeTMM, 4YTO KOMaHAHbIN WHTepnpeTaTop WWET BbIMOSHSAEeMble danabl B

onpeaenéHHbIX Katanorax: /bin, /usr/bin MU T.N. Ana 3anycka nporpaMmbl 13
HecTaHAApTHOro Kartanora TpebyeTcs ykKasbiBaTb MyTb K HEW, T.e., B AAaHHOM
cny4ae, 3anyCTuTb NporpaMmMy Kak script HeNnb3s — BMeCTO CO34aHHOro HaMwu
CKpunTa KOMaHAHbIN MHTEpNpeTaTop 3anyCTUT CTaHAAPTHYI YTUINTY script U3
/usr/bin.

YacTto npocTtoro nocneaoBaTeNlbHOrO BbINOSIHEHUMSA  HEAOCTaTOYHO:  Ans
3pPEeKTUBHOIr0O nporpaMmMuUpoBaHns TpebyloTcs MnepeMeHHble, YCOBHOE
BblMO/IHEHNE KOMaHA4 W T.n. KoMaHAHbIN WMHTeprnpeTaTop WUMeeT COB6CTBEHHbIN
A3bIK, KOTOPbIA MO CBOMM BO3MOXHOCTAM NpubAMXaeTcsa K BbICOKOYPOBHEBbLIM
A3blKaM MpOrpaMMmMpoBaHus. IDTOT A3blK MNO3BOJIAET CO34aBaTb MPOrpaMmbl
(shell-bannbl, shell-ckpunTbl), KOTOpble MOryT BK/AKO4YaTb OnepaTtopbl SA3blka M
KoMaHabl UNIX.
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Takne dannbl He TpebylT KOMOMASAUMM U BLINOAHSAKTCA B pexunme
MHTEepnpeTaunm, HO OHM, KaK OTMEeYanocCb paHee, AO/MKHbl 06bn1agaTb NpaBOM Ha
ncrnosiHeHme (ycTtaHaBAMBAETCS C MOMOLUbIO KOMaHAbl chmod).

CkpunTy MOryT 6bITb NepeaaHbl apryMeHTbl Npu 3anycke. KaxaoMy us nepBbix
AEBATU apryMeHTOB CTaBUTCS B COOTBETCTBME MO3MLUMOHHBLIN NapaMeTp oT $1 40
$9 ($0 — uMsa camMoro ckpunrta), U No 3TUM MMeHaM K HUM MOXHO obpallaTbcs
N3 TeKCTa cKkpunTa.

Mpexae 4eM HayaTb pacCMOTpeHMe HeKOTOopbiX onepaTtopoB shell, cnepyet
06paTnTb BHUMAHME HA UCMOJIb30BaHME B KOMaHAAX HEKOTOPbIX CUMBOJIOB.

e $ (3Hak gonnapa) — UCNoAb3yeTcsa ANa NoACTAaHOBKW B CTPOKY 3HAYeHMUs
nepeMeHHOM, UM KOTOPOM yKa3blBaeTCs Cpa3y 3a HUM (SVAR).

AN

e  (obpaTHble anocTtpodbl) — CnAyXaT BbINOJHEHUA KOMaHAbI,
3aK/IIOYEHHON MeXay HMMWU, W MNOACTAHOBKM B CTPOKY BblBOAA 3TOM
KOMaHAabl. [pyro BapuaHT BbIMNOJIHEHUS KOMaHAbl - WCMNONb30BaHMe
3HaKa fgonnapa u Kpyribix CKobok, $ ( xomanma )

e \ (obpaTHbIM cnew) — 3HAK OTMEHbl CreynanbHOro 3HavyeHus
(«3KpaHMpOBaHMUSA») cneayowero 3a HMUM CMMBOJIA, TAaKOro Kak $ mnm
Byayun nocnegHMM CUMBOJSIOM B CTpOKe, 06paTHbIM CA3W 3KpaHupyeT
CMMBON rMnepeBoda CTPOKM U Mo3BOSsSeT pa3bumBaTb 3anmMcb KoMaHA C
MHOMOYUC/IEHHbIMU N AJIMHHBIMW apryMeHTaMmM Ha HECKOJIbKO CTPOK

° (ABOWHbIE KaBbl4KW) — WUCMONB3YKTCA ANns obpaMneHusa TekcTa,
BHYTPM  KOTOPOro KoMmaHAaHass  obonodka  BbINOJHSAET MOUCK WU
MHTEepnpeTauunto cneunmanbHbiX CUMBOJIOB.

° (oAMHapHble KaBbl4KM WAM  anoCTpodbl) — WUCNOMAb3YKTCA A4
obpamMneHuns TekcTa, nepeaaBaeMoro Kak eanHblii apryMeHT KOMaHAbl Uin
npuceBamMBaeMoro nepeMeHHonm 6e3 WUHTeprnpeTupoBaHUA B HEM
cneuuranbHbIX CUMBOJIOB.

Kpome Toro, pana ypobcrBa pabotbl ¢ ¢dannamMm nNOYTUM BCe KOMaHAHble
WHTEepnpeTaTopbl MHTEPNPETUPYIOT CUMMBOJbI ? (3HAK Bomnpoca) u * (actepuck),
NCMonb3ys UX Kak WabnoHbl MMeH pannos (T.H. METACUMBOSbI):

e 2 — OAWH nobon cmmBon;
e * — MPOU3BOJIbHOE KONMNYECTBO Nt06bIX CUMBOJIOB.

Hanpumep, *.c o6bo3Hadaer Bce  dannbl C pacluMpeHnem c,
pr2?2.* o0603HadYaeT danabl, UMEHa KOTOPbIX HAYMHAKTCA C pr, coaepxaT
NSATb CUMBOJIOB M UMEIOT Ntoboe paclunpeHme.

lNMepemeHHbIe s13bika shell.

A3bik shell no3sonsiet pabotaTb C nNepeMeHHbIMM 6e3 npeaBapuUTENbHOMO
obbaBneHnsa. MIMeHa nepeMeHHbIX HauYMHAKTCS C JTAaTUHCKOWM 6yKBbl U MOryT
cogepXaTb faTUHCKne 6ykBbl, uMdpbl U CMMBOA MoavYepKMBaHUA. PaspelueHo
NCMoNb30BaHMe KaK 3arfaBHbIX, TaK W CTPOYHbIX NAaTUHCKMX OyKB. VIMeHa
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nepeMeHHbIX permncTpo3aBnUCnMbIe, NEpeMeHHble C UMEHaMN VAR, Var, var — 3TO
TPpW pasHble nepeMeHHble. ObpalleHne K nepeMeHHbIM Ha4YnHaeTCsl CO 3HaKa $
(3Hak ponnapa).

NmeeTca 6Honblioe KOMNYECTBO yXe onpeaenéHHblX MnepeMeHHbIX —
T.H. NEepPeMEHHbIX OKPYXeHUs. NX MOSHbIA CMUCOK MOXHO MOAY4YUTb KOMaHAOM
set. [lepeMeHHble OKPYXEHUS UCNONb3YITCA AN HACTPOMKM pasfINYHbIX
rnapaMeTpoB OKPYXEHWsa nonb3oBaTensd, HanpuMmep, B MNEPEMEHHON TMP
3a8aéTcsa KaTtanor 458 BpeMeHHbIX hannosB, UCNONb3yeEMbIX pSAAOM MporpamMmMm:
$ echo $TMP
/tmp/.private/student

$ 1s STMP
mc-student

Mepeonpenenntb (B T.4. Cy4YaMHO) TaKMe CUCTEMHbIE NepeMeHHbIe MOXHO, HO
CTOUT YYeCTb, YTO 3TO MOXET MNPUBECTUN K HeXenaTeslbHbIM NoCeACTBUSAM.

Ona pas3HblX nonb3oBaTtesied MOryt ObiTb pas3Hble Habopbl NepeMeHHbIX
OKpYXEeHUA C pasHbiIMWM 3HadYeHuamu. Hanpumep, Kak roBOpUNOCb paHee,
KOMaHAHbIN WHTEpnpeTaTop MLWeT BbIiNOAHSAeMble dannbl B onpenenéHHbIX
KaTanorax: /bin, /usr/bin W T.n. [lepeyeHb 3TUX KaTanoOroB KOMaHAHbIN
nHTepnpetatop 6epéT M3  nNepeMeHHOM  OKpyXeHus  PATH . [nsa
cyrnepnosib3oBaTesid B 3TOW NEepeMeHHOW, NMOMWUMO KaTasioroB C nMporpamMMamm
nosib3oBaTens, TakKXXe YKa3blBalOTCA KaTanorm CUCTEMHbIX MporpamMMm - /sbin,
/usr/sbin. Unn, ana o6bl4HOrO MNOSb30BaTe/Id B HECKOSIbKMX MNEepeMEHHbIX
OKpYy>XeHusa ¢ uMeHamm Bumpa LC_* 3aparoTca HACTPOWMKKM sloKanm — C YYETOM
poAHOro 43bika nofnb3oBaTend. [ng cynepnosib3oBaTtens  MCMOJib3yeTcs
aHrnMmncKkas nokanb — Ans usbexaHus npobnem C noeBeaeHUEM perynsipHbIX
Bblpa>XE€HWN B CUCTEMHbIX CKpUNTax.

Kak rosopunocb B npeabiaywen nabopatopHon paboTe, ANa MOBbIWEHUS
npuUBUNErnin Nonb3oBaTens A0 YPOBHSA aAMUHUCTpATOpa cucTeMbl TpebyeTtcs
Mncnonb3oBaTb KOMaHAy 'su -1' — ¢ kaw4oM '-1' . [laHHbIN KAty obecneumBaetr
3aZlaHNe rnepeMeHHbIX OKPYXEeHMS 3anyCcKaeMoro oT MMeHU Ccynepnosib3oBaTens
WHTepnpeTaTopa KOMaHA4 M3 HAaCcTpoeK cyrnepnonb3oBaTtens — 6e3 3Toro kKaw4ya
OCTalTCs NepeMeHHble OKpyXeHus 0bblYHOro nonb3oBaTens. Kak cnencreue,
KOMaHAHbIN UMHTepnpeTaTop Mocfe 3TOro He CMOXEeT HaWuTu CUCTEMHbIe
nporpammbl, 6yaeTt 3anucbiBaTb BpeMeHHble dannbl agMUHUCTPaATopa B KaTasnor
06bI4YHOrO Nonb3oBaTens, u T.M.

Onepatop npucBanBaHmsl.

MpucBOEHME  3HAUYEHWUA  NEPEMEHHbIM  OCYLWECTBASAETCA C  MOMOLLbIO
onepaTtopa = (3HakK paBeHcTBa). [pobenos Mexay MMEHEM MepeMeHHOn, = WU
3HayeHMeM bbITb He A0/KHO. Hanpumep:

S A=5
S B=n4aTb
S C=SA+SB
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$ echo A

A

$ echo B=$B
B=mn4aTb

$ echo C=$C
C=5+m4aTh

Ecnn nepemeHHas He cyllecTBYeT, OHa CO34aéTCH Npu NepsoM UCNOSIb30BaHNM
onepaTtopa npuceamBaHusa. OTaenbHoe o06bsIBNEHME NepeMeHHOW nepen eé
ncnonb3oBaHMeM He Tpebyetcsa. ObpalleHne K HecylecTByouwen nepeMeHHomn
OWNBOKON He ABMSETCS, 3HaYeHne Takon nepeMeHHon — nycras CTpoka.

YpanuTb nepeMeHHyr MOXHO C MOMOLWbK KOMaHAbl unset, nepegas en nMs
yAanseMomn nepeMeHHOMN.

Mcnonb3oBaHue 3HAaUEHUW NepeMEeHHDbIX.

ObpauweHne K 3HaAYEHUD NepeMeHHON OCYLLECTBMSIETCA Mo €€ MMeHu, nepeg
KOTOpPbIM CTaBUTCS 3HaK $ (3HakK gonnapa). A3blk KOMaHAHOrO MHTepnpeTaTopa
OTHOCUTCS K MWHTEPNpPETUPYyEMbIM, CTPOKM C KOMaHaamm obpabaTbiBatoTcs
nocnenoBaTeslbHO MO Mepe MxX BbINOMHEHMSA. Ecnu B CTpoke BCTpeyaeTcs 3HaK $
(3Hak gonnapa), To cneaytollee CNoBo, COCTosILEEe U3 NAaTUHCKNX BYyKB, LmMdp w
CMMBONOB rnoayepkmBaHus (no dakTy, YAOBNETBOPSAKOLLEE peEryasipHOMY
BbIpaXeHUto '\$[A-Za-z0-9 ]+'), pacCMaTtpuBaeTcs KakK WMSA MNepeMeHHOn -
3Ha4YeHmne KOTOpOM NOACTABASIETCS B CTPOKY BMECTO 3Haka $ (3Hak gosiiapa) u
3TOr0 MMEHM A0 MNOCMeAYHWEro BbIMNO/IHEHUS KOMaHA W3 3TOM CTPOKKU. Takmm
06pa3oM, 3Ha4yeHMs NepeMeHHbIX MOXHO WCMOSb30BaTb NPV BBOAE KOMaHA,
Hanpumep:

$ TMP_DIR=/tmp/tmp dir

$ mkdir $TMP_DIR

$ echo "TMP DIR=S$TMP DIR" > $TMP DIR/tmp dir
$ cd $TMP DIR; cat tmp dir

TMP DIR=/tmp/tmp dir

34ecb nepeMeHHon TMP DIR 6blI0 MPUCBOEHO 3HayeHue /tmp/tmp dir (Npwu
3TOM, eC/in TaKon rnepeMeHHon paHee He 6bIN0, oHa bblna co3aaHa), aanee 6bin
co3fdaH KaTanor /tmp/tmp dir (KOMaHAHbIN MHTeprnpeTaTtop npu obpaboTke
CTPOKM "mkdir $TMP DIR" packpbll NepeMeHHyt TMP DIR (NOACTaBW B CTPOKY
3Ha4YeHne TrepeMeHHOM), W pJanee BbIMNOJHWIA  NOAYYUBLUYKOCSH KOMaHAy
"mkdir /tmp/tmp dir"). Cneapywoowaa CTpoka MOCNAE PacKpbITUS MEpeMEHHbIX
ctana "echo "TMP DIR=/tmp/tmp dir" > /tmp/tmp dir/tmp dir", 4TO MNpuUBESIO K
3anucu B pann /tmp/tmp dir/tmp dir CTPOKW "TMP DIR=/tmp/tmp dir'.

PackpblTe 3HAYeHWUIA MepeMEHHbIX BbIMOMHSAETCS B OBbIYHbIX CTPOKAX KOMaHA
N BHYTPU CUMBOJIbHbIX MEPEMEHHbIX, 3aK/OYEHHbIX B ABONMHbIE KaBbluku. Ecnn
pPACKpbITUE 3HAYEHUN MEPEMEHHbIX HE HYXHO, TO HYXHO MCMOo/Sib30BaTb WM
CUMBOJIbHbIE MEepeMeHHble, 3aK/lOYEHHbIE B OAWMHApPHbIE KaBblYKWU, UK
SKpaHMpoBaTb 3HakKa $ (3Hak gonnapa):
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$ echo 'TMP_DIR=$TMP DIR'
TMP DIR=$TMP DIR

$ echo \$TMP_DIR

$STMP DIR

PackpblTMe 3Ha4YeHUl MNEpPEMEHHbLIX BbIMNOMHAETCA OAMH pa3, eciu B
3anMcaHHOM B NEpEeMEeHHYl CTPOKe eCTb 3HaK $ (3HakK gonsapa), To npwu
pPacKpbITUM NMepeMeHHOn OH BTOpPOK pa3 He obpabaTbiBaeTcs:

S A:'TMP_DIR:$TMP_DIR'
$ echo $A
TMP DIR=$TMP DIR

Mpn packpbITUM 3HAYEHUN TMEepPEMEHHbIX B CTPOKAaxX MOXeT BCTpe4yaTbCs
CUTyaumsi, Korga cpasy nocjie MWMEeHW TMNepeMeHHOW B CTpoke WAET
AONOSIHUTENbHAa MocnenoBaTe/IbHOCTb CMMBOSIOB. KOMaHAHbIN MHTepripeTaTop
npu obpaboTke CTPOKM C KOMaHAHOM He Y4YuUTbiBAeT CYLWECTBylWME paHee
onpeaenéHHbie nepeMeHHble, a obpaweHne K HecCcywecTBYHLWEN NMepeMeHHOon
owmnbkKonm He SABNSETCS, 3HAYEeHMEe HeCyLWecCcTBYKLWEN MNepeMeHHON - nycras
cTpoka. YT0o6bl yKa3aTb KOHKpEeTHOe WMS MNepeMeHHoOW pAns onepaTopa
PACKPbITUS 3HAYEHUS $ N OTAENUTb ero OT NOCAeAyHLWNX He OTHOCSALWMXCH K
MMEeHW CMMBOJIOB, UMSI MEPEMEHHOMN MOXHO 3aK/to4yaTb B PUrypHble CKOOKMU:

$ TMP_DIR=/tmp/tmp dir

$ mkdir $TMP_DIRI1

mkdir: npomnymeH oIepaHX

IIo xomMaHnme «mkdir --help» MOXHO MNOJIYUYMTH IOIMIOJHUTEJNIBHY MHOOpPMAIIMO.
$ mkdir ${TMP DIR}1

$ 1s -1 ${TMP_DIR}1

nroro 0

30ecb npun o6paboTke nNepBOW KOMaHAbl mkdir WHTEpNpeTaTop KOMaHA
noaCTaBua B CTPOKY 3Ha4YeHMe HecCyLWecCcTBYHOLWEN nepeMeHHon stvp pIrRl1 — 6e3
YKa3aHus, KakoM KaTanor HY>XHO c034aBaTb, mkdir Bblgan ownbky. Bo BTOpoOM
KOMaHAe mkdir OblNI0 OTAENBHOW YKa3aHO UCMONb30BaTb MNEPEMEHHYH $TMP DIR,
packpbITUe NMOACTPOKM "s{TMP DIR}1" AANI0 3HAYEHME "/tmp/tmp dirl" U YCMewHOo
CO34an0 COOTBETCTBYHOLMNI KaTanor.

3aknyaTb UM HET UMEHa NepeMEHHbIX NMPU UX UCMOSIb30BaHUN B DUTrYpHble
CKOBKM A5t 06bIYHbIX MEPEMEHHbIX KOMaHAHOro WHTEprnpeTaTopa — BOMPOCHI
NCMONb3yEeMOro CTUIA NPorpaMMMpoBaHKS.

BbluncsieHne BbIpa)<ceHni.

B MHTepnpeTaTope KOMaHA BCE MNEpEeMeHHble pacCMaTpuBaKOTCA KaK CTPOKMW.
OaHako eCTb BO3MOXHOCTb M BblYMCAEHUSA apUPMETUYECKUX BbIPaXXeHUn —
yepes BHeLHWe Nporpammeobl.

BbluncneHune Bblpa)KEHMl;’l ocywiecrtendetrca C€ nomMowbrdo KOMaHAbl expr W
apmchequeCKmx N NOrMMYECKNX onepaTtoponB.
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a=5 b=12

a="expr Sa + 4°
d="expr $b - $a’
echo $a $b $d $A
12 3 5

O Ur Ur U

ONnsa expr aprymMeHTbl U onepaummn obsazatenbHO pasgensatTca npobenamm (oHU

AO/KHbI MepenaTbCs KOMaHAe KaK oTAenbHble napameTpbl). Kpome ToOro,
Mbl BUAWM, 4YTO MMEHA MEPEMEHHbIX YYyBCTBUTENIbHbl K PErucrpy, a m A —
pa3Hble NepeMeHHble.

B wuHTepnpetaTtope KoMaHa Bash, wvCnonb3yloweMcs Mo-yMOSYaHUIO B
6onbwmMHcTBE ANCTPUOYTUBOB Linux-cUCTEM, MMEeTCS aHaNOrM4YHbIN BHELLUHEN
KOMaHAe expr BCTPOEHHbIA onepaTtop AN UEeNOYUCNEHHbIX BbIYUCIEHUN
$(( )). C ero noMoOLbIO BbleNnepevYncsieHHble onepaumm MOXHO 3anucaTb B
6onee NpUBbLIYHOM BUAE KaK:

a=5 b=12

a=$((Sat+4))

d=$ (($b-%a))

echo $a $b $d $A
12 3 5

O Ur Ur Ur

Kak onepatope s (( )), TaKk U B KOMaHAe expr MNOAAEPXMBAKTCA ornepaunm
cnoxeHusa (+), BbluMTaHUA (-), YMHOXeHusa (*), aenenusa (/) n nonyyveHus
ocTaTka oT geneHus (%). Bce onepaunm npoBOAATCA TOMbKO HaA LESOYUCTIEeH-
HbIMU 3Ha4YeHUAMU. N9 BbINONHEHUSA BbIYUCIEHUW C YMCNaMU C PUKCUPOBAH-
HOW TOYHOCTbIO MM C BELLECTBEHHbIMM 3HAYEHMUSMU MOXHO MCMNOMb30BaTb ApPY -
rme KoMaHAabl (HanpuMmep, KanbKynaTopbl dc WM bc) — XOTS, B LENOM, SA3blK
shell He NnpeaHa3Ha4yeH AN peleHns BblYNCAUTENbHbIX 3a4au.

YreHmne noTtoka BBoga B NepeMeHHYIO.

[ONna uTeHMa CTPOKM M3 nNOTOKa BBOAA W 3anncu eé& B MNEpPEMEHHYH
MCMNONb3yeTcs BCTPOEHHass KOMaH[a WHTepnpeTtatopa read. KoMaHaa read
YMTaeT CTPOKY M3 MOTOKa BBOAAa — MO-yMONYaHUIO C TepMMHana. B kauecTtse
napameTpa 3a4aéTca MMs NepeMeHHOW, B KOTOpYI MOMELWAeTcss MNonydyeHHas
CTpoka:

$ echo "BBemurTe umcino:";read A
BeenuTe umcro:

100

$ echo $SA

100

34ecb nocne BbiBOAA KOMAaHAOW echo NpuriaweHuns ¢ TepMmHana BBoaMTCS
4ncnao 100, BBOA 3aBepLUaeTCsa HaXaTueM Ha <Enter> — MOJSlydeHHasi CTPOKa
3arNoOMUHAETCH B NEePEMEHHOMN A.
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YcnoBHbIe BblpaxeHus.

BeTBNeHMe BbIYNCAUTENIBHOrO Mpouecca OCYLLEeCTBNSETCA C  MOMOLLbHO
onepartopa if:

if cmmcokx komaHnl; then
CNMCOK _KOMAaHIZ
[else
CIMCOK _KOMaHIn3 ]

fi

(B kBagpaTHbIX CKOHBKax yKa3bliBaeTcs Heobs3aTenbHas 4YacTb KOMaHAbI. )

Cnmcok koMmaHzm — 3TO O4HA WM HECKONbKO KOMaHA4, And 3adaHua nycTtoro
CNMncKa MNCnoJib3yeTc4d : (ABoeToqme). Cnmcox_xomaHnl MepedaeT onepaTtopy if
KoA4 BO3BpaTta nocneaHen KomaHAabl M3 cnucka. Ecnm koa paseH 0, TO
BbIMONHAKTCA KOMaHAbl M3 cnmucka kKomaHnZ, TaKuUM obpa3oM Hynesowm KoA
BO3BpaTa 3KBMBAJIEHTEH 3HAYEHUI <«UCTUHa». B NpoTMBHOM cClyyae
BbIMONIHAKTCA KOMaHAbl U3 cnimcka koMaHA3, €C/IM OH YKa3aH.

NMpoBepka YyC/OBUSA MOXeET OCYLLeCTBASETCS C MOMOLWbI KOMaHAbl test.
ApryMeHTamm 3TOM KOMaHAbl MOryt OblTb MMeHa ¢annoB, 4UCIOBble WU
Heuncnosble CTpokM. OHa NCNOb3YeTCs B CrieaylLWwmx pexmmax:

e [lpoBepka pannos: test -xyou uma daiiia
Kntouu: -r  ann cywecrtsyeT U AOCTYyNeH AN YTeHus;
-w  (pann cywecTsyeT v AOCTYyNeH A4 3anucu;
-x  (pann cywecTsyeT U AOCTYNEH AN UCMNOSTHEHUS;

-f  dann cywectByeT n aBnsercs obbi4HbIM dannom (T. e.
He KaTanorom, He ¢ansioMm yCTpoucTea u T.M.);

-s  ((ann cyuwecrtByeT, gaBnseTcsas 06bl4HbIM (ansioM U He
nycT, T. €. ero pa3mep 6onbwe 0 6aunT;

-d  dann cywecTByeT M SABNSETCS KaTanorom.
e (CpaBHeHune uuncesn: test umciiol -xJIOY YUMCIIOZ
Kntoun: -eq pPaBHoO;
-ne HE paBHO,
-1t MeHblle;
-le MeHblUEe UM paBHO;
-gt 6onbwe

-ge 6onblle nan pasHo.
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e CpaBHeHMe CTpOK: test [cTpoxal] BEpaxeHMe CTPOKazZ
[-n] cTpoka CTpOKa He NyCTa,
—-Z CTpOKa CTpOKa nycCTta,
cTpokal = cTpokaZz CTPOKW paBHbI,

crpokal != crTpoxazZ CTPOKM HE paBHHbI.

B kauecTtBe anbTepHATMBOWM 3aMUCU test MOXHO MWCNOMb30BaTb KOMaHAy
[ (oTKpbIBaloWas KBagpaTtHasi ckobka), npu 3TOM, HanNpuMmep, ANS MPOBEPKMU
cyuwectsoBaHunsa darna BMecTto

S if test -f /bin/bash; then echo 'bash nammen!'; fi
bash Hamngen!

MOXHO MCMonb3oBaTb 6onee dKKYPATHO BbIMNA4AWLYKO KOHCTPYKLUUIO

S 1if [ -f /bin/bash ]; then echo 'bash uammen!'; fi
bash Hamnmen!

Kak u test, kKoMaHAa [ - 3To o06bldHaAss nporpamMma, 3anyckaemas W
BbINOJTHAOLWANACS MHTEPNPETAaTOPOM KoMaHA. B MHTepnpeTtaTtope koMmaHaa Bash
€CTb BHYTPEHHSAS (BCTPOEHHAas) KOMaHaa [[ , C @aHaNOrMM4YHbIM CUHTAKCUCOM, He

Tpebyowasa 3anycka BHeWHenW nporpamMmbl U BbINOMHAKWAA HECKOJIbKO
bbicTpee:

S if [[ -f /bin/bash ]]; then echo 'bash Hammen!'; fi
bash namnpgen!

[ANna NoCTpoeHUs YCNOBHbIX BblpaXXeHUN MOXHO MCMNOJ/1b30BaTb KOMaHAbl true U
false. OHM NpegHa3HayeHbl ANa NONyvYeHUsa KOA4OB BO3Bpata 0 M 1 COOTBET-
CTBEHHO, MpW 3arnycke OHM 3aBepLUaOTCSa C BblAayen COOTBETCTBYHOLWMX KOAOB
Bo3BpaTa 6e3 BbiBOAA 4Yero-nmbo B TepMUHaN Uiu Apyrux 4enNCcTBUin:

$ /bin/true; echo $?

0

S /bin/false; echo $?
1

Takxe eCTb BCTpOeHHas KoOMaHAa WHTepnpeTtatopa Bash ":", Takxe Bblaato-
lwas ko4 Bo3BpaTa 0. Yalle BCero oHa UCMosib3yeTcs B BUAe COCTaBHOro Bblipa-
XeHusa '||:' B KOHUE KOMaHAHOM CTpoku, rae "||" - pacCMOTpEHHbIN paHee
onepaTtop nin. Takoe Bblpa)eHne Nno3BosIeT UTHOPMPOBATb BO3HMKAtOWME NpU

BbIMOJIHEHMM KOMaHAbl OWMOKM U BCerga Bo3BpallaTh B pe3ysbTaTe eé BbIMosi-
HeHUs KoA Bo3BpaTa 0, HanpuMmep:

S /bin/false ||:
$ echo $?2
0
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lNMocTtpoeHune UNKIOB.

B s3blke KOMaHAHOro WMHTEprpeTaTopa CYLeCcTBYET TPU TMMNA LUMKIOB: while,
until U for.

LUnkn while:

while cnmcox xomanznl; do
CIIMCOK KOMaHNZ

done

B ycnoBun yumTbiBaeTcs Ko BO3BpaTa MoOC/eAHEN BbIMO/IHEHHOMW KOMaHAbl U3
crimcka xomanznl, Npu 3TOM O MHTEPNPETUPYETCS KaK «UCTUHA».

Unkn until:

until cmmcokx komMaHnl; do
CIIMCOK _KOMaHnZ{;|nepeBon CTPOKM}
done

lMpoBepka yCnoBuS BbINOSIHAETCS Nepej BbINOSIHEHWEM LUWUKNA. YUYMUTbIBAeTCs
KO BO3BpaTa nocfieAHeN BbIMNOSIHEHHOMW KOMaHAbl M3 cnucka xomMaHnl, MpwU
3TOM UMK/ BbINOJIHAETCS A0 TeX NOp, NMoKa KoA BO3BpaTa He NMpUMET 3HayeHue
«UCTUHa», T. €. byaeT paBHbIM HYJHO.

Unkn for:

for mepemernHas [in cnmcok 3HadeHmrr] ; do
CIMCOK _KOMAaHI
done

MNepeMeHHOM npucBanBaeTCcs 3Ha4yeHue o4yepenHOro cnosa n3
cnMcka_ 3HadveHuy, W ANA4 3TOr0 3HaA4Ye€HUA BbINONIHAETCA ChOMCOK KOMAaHm.
KonnyectBo  uTepauun  paBHO  KO/MYECTBY  Lernoyek  CUMMBOJIOB B
cnucke 3HauveHwit, PasfenéHHblX npobenamun. Ecnn kno4veBoe CNOBO in WU
CIMCOK_ 3HaueHwuit OMNYLEHbl Kak Heobs3aTeNbHble, TO MEepeMEHHON nooyepeaHo
NnpuUcBanBatloTCA 3HAYEHMS NapaMeTpoB, NepedaHHbIX NpU 3anycke NporpaMMmbl-
ckpunta. B KkauyectBe nepenaBaeMbiX MapaMeTpoOB MOXHO WCMOSb30BaTb
wabnoHbl MMEH dannos, Toraa MHTEpnpeTaTop npeBpawaeT 3TU wWabnoHbl B
CNMUCOK UMEH (pannoBs, yaoBNeTBopAoWwmnX WabsioHy.

Hanpumep,

$ A=1; for i in “1ls /bin | grep '""b'"; do
> echo "S$A :54"

> A="expr S$A + 1°
> done

1 :basename

2 :bash

3 :bash2

4 :bunzip2

5 :bzcat

6 :bzip2

7 :bzip2recover
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34eCb Mbl MNONYyYMNU CUCOK pannoB U3 /bin (1s /bin), OTPUAbLTPOBANU M3
Hero dannbl, HauymHawwmecs Ha b (1s /bin | grep '“b'), W nNepeganu
NOSTYYEHHbIN CNMCOK B KayecTBe napaMmeTpa onepaTopy uumkna for. B camom
LMK/Ie Mbl BbIBENN TEKYyLlEe 3HAYEHNE NepPEMEHHON LUMKa U HOMEpP 3arucu.

Kop Bo3Bpara.

Kak roBopunocb paHee, Kaxaas nporpamma rno pe3ysbTaTy CBOEro BbINOJHE-
HUS BO3BpalLAET B ONepauMOHHYK CUCTEMY onpeaenéHHbln Koa Bo3BpaTa. Hy-
neBoe 3HavyeHme nogpasyMeBaeT YCrnewHoe BbINOJIHEHME NPOrpaMMbl, HEHyNe-
BO€ — Halnuume Kakmx-nnbo Bo3HMKLWKMX owmnmbok. Kakom mMeHHo owmnbke cooT-
BETCTBYET HEHY/1EBOE 3HAYeHUe — onpenensercs camon nNnporpaMmon.

CKpunTbl KOMaHAZHOro MHTepnpeTaTopa TakXXe BO3BpallaloT KoAbl BO3BpaTa.
[Mo-yMon4aHuIo, 3TO KOA BO3BpaTa nocnegHen BbINOSIHEHHOM KOMaHAbI CKpunra.
ECTb BO3MOXHOCTb 3aBepLlWNTb CKPUNT C 3adaHHbIM KOAOM BO3BpaTa — A8 3TOro
MOXHO MCMO/Nb30BATb KOMAHAY exit.

Hanpumep, Takon CKpuNT NPOBEPUT BO3MOXHOCTb BbINOSIHEHME KOMaHAbl 'su'
noA TeKyLlWuM nonb3oBaTesieM, B C/lydae HeAOCTAaTOYHOCTU NpaB — BbiBEAET CO-
obuweHmne 06 owmnbke B NOTOK BbiBOAA OWMOOK M 3aBEpPLUMTCS C KOAOM BO3BpaTa
1:

#!/bin/bash

if [ -x /bin/su ]; then
echo "HeT mpaB Ha BHIIOJIHEHME KOMaHIE su" >&2
exit 1

fi

/bin/su -c¢ 'ls -1'

Mpn BO3MOXHOCTM 3anycka 'su' 6yaeT 3anpoleHOo BbIMOJIHEHME NOoA4 YYETHOM
3anncblo cynepnonb3oBaTens KoMaHabl 'ls /root'. Kog Bo3BpaTa cKkpunTa B
3TOM cny4yae coBnagéT ¢ KoOAOM BO3BpaTa KOMaHAbl 'su', HanpuMmep, ecnu byaet
HeBepHO BBEAEH Maposib Cyneprnonb3oBaTens — Ko Bo3BpaTa byaeT coaepxaTtb
owmnbky.

Mpn HanNMcaHM CKPUNTOB Ha si3blKe KOMAHAHOIM0O MHTEeprpeTaTopa, Tak Xe KakK
W B nporpammax Ha ApYyrux s3blkax MporpaMmMmmMpoBaHms, XOpOLIWM TOHOM SB-
NSIeTCsa NpoBepKa YCNELWHOCTU BbINMOJIHEHNS AENCTBUIN, KOTOPbIE MOryT BbITh 3a-
BepleHbl ¢ owmnbkamMm, n obpaboTka Takmx owWKMOOK. DTO KacaeTcs onepaunmn C
dannamm, BbI30BOB BHELWIHUX NpOorpamMm u T. M.

Ons cCKpUNTOB Ha s13blK€ KOMAHAHOIO MHTEpNpeTaTopa €CTb BO3MOXHOCTb yKa-

3aTb 060N104Ke aBTOMATMYECKM NpekpaTuTb paboTy ckpunTa Npu BO3HMKHOBE-
HUN OWKMOBKN NpU BbINOAHEHUN NOO60OM KOMaHAbl. JaHHbIA peXuM BKIKOYaeTCs
KOMaHAoM 'set -e' B Hayane ckpunTta.
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Hanpumep, ckpunTt

#!/bin/bash

# Clear /root/tmp/log
cd /root/tmp

rm -r log/

mkdir log/

onaceH — MNpuW 3anycke He OT Cynepnosib3oBaTenss KoMaHAa cd He CMOXeT
nepemTn B KaTanor /root/tmp, U MOXeT ObITb yAanéH KaTtanor log CO BCeEM
COLEepPXUMbIM B TeKyLLeM KaTanore.

MOXHO SIBHO MPOBEPUTb PEe3y/ibTaT BbIMNOSIHEHME KOMaHAbl cd /root/tmp W
3aBepLUTb BbINOSIHEHME CKpUMTa C BblAauYeN Koda OLWNOKN:

#!/bin/bash

# Clear /root/tmp/log
cd /root/tmp || exit 1
rm -r log/

mkdir log/

Apyron BapmaHT — UCNOIb30BaTb 'set -e':

#!/bin/bash

# Clear /root/tmp/log
set -e

cd /root/tmp

rm -r log/ ||:

mkdir log/

30ecb  ckpunT b6ypetr 3aBepwéH aBTOMaTUYeCKM MNpu  HEBO3MOXHOCTU
BbIMOMIHUTb CMeHy KaTtasora. [lpn 3TOM, ecin B /root/tmp HET noakartasnora
log/, TO KOMaHAa peKypCMBHOIMo yAaneHusa nogkaTanora TakXe 3aBepLlunTcs B
ownbkon. Ytobbl Npn 3TOM He 6bISI0 NpepBaHO BbIMOJIHEHME CKPUMTA, 3TOT KOA

ownbkn Hapo obpaboTtaTb — B AaHHOM ciyyae npourHopupoaTb.  Kak
rOBOpW/IOChb BbIlle, MNOCAeA0BaTelbHOCTb CMMBOMAOB '||:' MHTepnpeTupyeTcs
KakK onepaTtop «uam» WU MyCcTOW onepaTtop ':', BCceraa BO3BpallaloWMn HyneBoe

3Ha4eHune.

()67H3C711ABPU1MM4OIWT1l1€u7eﬁdefMHbLX

MNpu BxoAe nosib30oBaTeNis B CUCTEMY M 3anycke KOMaHAHOro MHTeprnpeTaTtopa
BbIMNOMHAETCS psiA KOHMUIYypaUMOHHbIX CKPUMNTOB, KOTOpble 3a4atoT HayaslbHble
3HaYeHMsI MEepPEMEHHbIX OKpY>XeHUs. Korga MHTepnpeTaTop KOMaHna 3anyckaeT
KaKyl-Mbo nporpaMMmy, OH CO3A4AET KOMUID UMEKLNXCA Y HEro NnepemMeHHbIX
OKPYXEHUs1, N nepeaaéT ux nporpamme. B npouecce cBoen paboTbl nporpamMMa
MOXET KaK uMTaTb, TaK U U3MEHSATb NepeflaHHble el NMpu 3anycke nepemMeHHble
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OKPYXXEHMUS, a TaK)e co34aBaTb HOBbIE MEPEMEHHbIE OKPYXXEHUS — Ha 3HAYEHUS
NMEpPEMEHHbIX OKPYXXEHUS B MpoLecce MHTeprpeTaTopa KOMaHA 3TWU AeNCTBUS
BJIMSIHUS HE OKa3blBaloT.

Co3pnaBaeMble C MNOMOLLbIO onepaTopa npucBamMBaHMS B KOMaHAHOM CTpoKe
3HaYEeHMUS MNEepeMeHHbIX K TMNepeMeHHbIM OKpPYXeHUS He OTHOCATCA U B
3anyckKaeMble nNporpamMmbl He rnepenarTcs.

Ana BbINOSIHEHUA CKPpUNTa 3anycKaeTcs OTAeNbHbIN IK3eEMIMdp KOMaHAHOIo
MHTEPNpPETATOpPAa — COOTBETCTBEHHO, CKa3aHHOE BbllLE OTHOCUTCA WU K
nepeMeHHbIM, AOCTYNHbIM U 3aAaBa€MbIM BHYTPU CKPUNTOB.

PaccMOTpuM JaHHOE NMoBeAeHME Ha NpuMepe 3anycka CKpUnTa test. sh:

#!/bin/bash
while read 1l;do L=$(( L+1 )); echo "Crpoka $L: $1"; done
echo "Bcero cTpok: SL"

[aHHbIA CKPUMMAT 4YMTaeT B UMKJIE MOTOK BBOAA, 3anoMUHas MpOYUTaHHbIE
CTPOKM B TMEPEMEHHYK 1. BHYTpM uUMKNA WHKPUMUHUPYETCA 3HayeHue
NepeMeHHON L, U BbIBOAUTCA TeKyllee 3HayeHne nepeMeHHbIX L M 1. YcroBue
BbIX04a U3 LUMKNa ABNAETCA UcyeprnaHue AaHHbIX B NoToke BBoAa (Mpu 3anycke
CKpMMTa U YTEHUU CTPOK C TEPMUHANA — BBOJA MNOCNEA0BATE/IbHOCTU «Ctrl-D»).

MycTb ecTb pann test.txt U3 ABYX CTPOK:

$ cat test.txt
[leppasa cTpoka
Bropasa cTpoka

NepeMeHHass L B CKPUMTE test.sh YMbIW/JEHHO HE WHUUMANN3NPOBAHa,
3HAYEeHNE He WHULMANM3MPOBAHHOM NepeMeHHOW - nycras cTpoka. [pwu
3anycKke CKpunta W3 KOMaHAHOMW CTPOKM C MepeHanpaBfieHMEM B €ero noTok
BXoAa danna test.txt 6yaeTr BbiBeAEHO:

$ cat test.txt | ./test.sh
Crpoka 1: IlepBas CTpoka
Crpoka 2: BTopas cTpoka
Bcero cTpok: 2

3agaBaeMble B KOMaHAHOW CTpOKe C MOMOLLbI ornepaTopa npuvcBaMBaHUA
NnepeMeHHble K MepeMEHHbIM OKPYXEHUSI He OTHOCSATCS M B 3anyCKaeMblit
CKpUMT HE nepeaatTcs:

$ L=1000

$ cat test.txt | ./test.sh
Crpoka 1: Ileppasg cTpoKa
Crpoka 2: BrTopas cTpoka
Bcero crpok: 2

Ecnn  HyXHO WCNoNb30BaTb MNEPEMEHHYK BHYTPU CKpunTa, €€ Haao
onpeaenuTb Kak NepeMEHHYI OKPYXEHUS C MCMOMb30BaHNMEM KOMaHAbl export:
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$ export L=1000

S cat test.txt | ./test.sh
Crpoxa 1001: IlepBas CTpoOKa
Crpoxa 1002: BTopas cTpoka
Bcero cTpok: 1002

30ecb nepeMeHHas 1 06bsBfieHAa KaK MepeMeHHast OKpYyXeHusi, u 6bina
nepegaHa BMecTe C OCTas/IbHbIMU MepeMeHHbIMN OKPYXEHUSA B CKPUNT test.sh .
T.K. BHYTpM CKpunTa nNepeMeHHas L He uHUUManusmpoBaHa nepesa
NCMosib30BaHMeM — eé HayallbHbIM 3Ha4YeHWeM CTasio 3HaYeHNe U3 NepeMeHHbIX
OKpY>XeHUA.

BTopoli cnocob6 nepeaaTb NEpeMeHHY M3 KOMaHAHOW CTPOKW B 3anycKaemyto
nporpamMmy - 3aAaTb €€ HEMOCPEACTBEHHO B CTPOKE 3amnycka KOMaHAbl:

$ unset L

$ L=2000 ./test.sh < test.txt
Crpoka 2001: IlepBas cTpoka
Crpoxa 2002: BTopas CTpoka
Bcero crpokx: 2002

3necb onpenenéHHas paHee nepeMeHHas L 6bina yganeHa KOMaHAHOW unset,
W aganee 3ajaHa npu 3anycke CKpunTta — M TakXXe cTana AO0CTYyrnHa BHYTPU Hero.

MNpn 3TOM B BapMaHTax 3anycka CKpunTta

$ L=3000; ./test.sh < test.txt
Crpoka 1: IlepBas CTpoOKa

Crpoka 2: BTopas CTpoka

Bcero cTpok: 2

$ L=3000 cat test.txt | ./test.sh
Crpoka 1: Ileppasg cTpoKa

Crpoka 2: BTopas cTpoka

Bcero crpok: 2

nepeMeHHass L BHYTpb CKpuUNTa He nonagaeT: B NEpBOM cClyyae eé
onpeneneHne W 3anyck cKpunTa — 3TO ABE pa3Hble MNocneaoBaTeNbHO
BbIMNOMHSAOLWNECS KOMaHAbl, BO BTOPOM — KOMaHAHbIN MHTepnpeTaTop 3anyckaeT
ABe KoMaHAabl (cat U ./test.sh), NEpeMeHHasn L ONpeaenseTcs A/t OKPYXeHUs
KOMaHAbl cat.

TakKe Hado YuuTbiBaTb, UYTO W BHYTPU CKPUMTOB MOryT 3anycKaTbCs
oTAe/IbHble KOMaHAbl U AOMO/IHUTENbHbIE 3K3EeMMNNAPbl MHTEPNPETAaTOPa KOMaHA,
B YACTHOCTM, U3MEHEHHbI CneaylLwmM 06pa3oM CKpUNT test.sh

#!/bin/bash

L=0

cat test.txt | while read 1l;do L=$((L+1));echo "Crpoka S$L: $1";done
echo "Bcero cTpok: SL"
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3anyCKaeT BHYTPU cebs ang umkna while OTAENbHbIN 3K3eMMidp KOMaHAHOIo

MHTepnpeTaTopa U M3MEHsIeMOEe B LUMK/e 3HayeHue L 6yaeT AOCTYMHO TOJIbKO
BHYTPU UMKNa:

$ ./test.sh

Crpoka 1: Ileppasdg CcTpoKa
Crpoka 2: Bropasa cTpoxa
Bcero crTpok: 0

NMepunognyeckoe (perynsapHoe) BbINosIHEHMe 3aj4ad.

CKpunTbl MOXHO WCMNOMIb30BaTb A9 aBTOMaTM3auMm TeX WM WHbIX 3ajad.
O4eHb yacTto npm 3TOM Tpe6yeTCﬂ OpraHn3oBaTb BbIMNOJIHEHUE CKpPUINTa B

3ajaHHOEe BpeMsa UM 4yepe3 onpefeniéHHble UHTepBasibl BpeMeHu. Ong 3Toro
CywecTByeT cneumanbHbli A4EMOH — crond.

[Nna HacTpoMKM NporpamMM Ha perynspHoe BbINOSIHEHME ucnosb3yeTcs dhann
KOHUrypaumm, KOTOPbIA MOXHO MOCMOTPETb KOMAHAHOW crontab -1 W
W3MEeHUTb KOMaHAOW crontab -e.

PaccMoTpumM Takoun dann:

$ crontab -1
# DO NOT EDIT THIS FILE - edit the master and reinstall.
# (/tmp/.private/student/crontab.6WaeT9 installed on Mon Mar 17 12:39:10 2008)

# (Cron version V5.0 -- vixie-cron-4.1.20060426-alt3)
#minute (0-59),

# | hour (0-23),

#| | day of the month (1-31),

il

| month of the year (1-12),
#1

| day of the week (0-6 with 0=Sunday).

* ok — — —

|
#1 | | | commands
*/1 * * * /var/www/bin/log-local.sh
*/2 * * *

/var/www/bin/log-snmp.sh

CTpoOKK, HauymHawwmecs ¢ # — Kak 06bl4HO, KOMMeHTapuu. [ns Kaxaom m3
3anycKkaeMblX KOMaHj[ YyKa3blBaeTcsl, korga €& HaAo BbINOAHWUTb. [na 3Toro
NCMOMb3YOTCA NSATb MOSIEN: MUHYTLI, Yacbl, AHWN Mecsiua, Mecsilbl U AHW Heaenu.
ONns Kaxaoro w3 nosie MOXHO YyKasaTb WM Kakoe-nmbo onpenenéHHoe
3Ha4yeHue, nnm * (aCTepuck), YTo O3Ha4YaeT «anas BCcex».

Ans Bblbopa AHSA BbIMNOSHEHMUS 3@4auyyM MOXHO WMCMNONb30BaTb WUAW MOMS «AEHb
Mecsiua» u «Mecsil», Uan none «AeHb Heaenu». MNpu ykasaHuu Ana 3agauuv m

AHS Mecsua, U AHS Hedenwu, 3TU ycnoBust 06beauHSTCS 4Yepe3 /ornyeckoe
cnoxeHue (4epes «norunyeckoe UJIN»).
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PaCCMOTpVIM 3Ha4yeHun4d ITUX
/bin/false:

nosien Ha mnpuMepe Bbi30Ba MNpPOrpaMmbl

* % x *x % /hin/false

3anyckaTb KaXayr MUHYTY (Kaxaoro
yaca, Kaxaoro gHs, KaXxaoro Mecsua, B
nobon geHb Hegenn).

*/3 * * *x *x /hin/false

3anyckaTtb KaXxzable TPy MUHYTbI (KaXaoro
yaca, KaXaoro AHs, Ka)Xaoro mecsiua, B
nobon geHb Hegenn).

*/3 1-2 * * * /pbin/false

3anyckaTb Kaxable TP MUHYTbl NEPBOro
M BTOPOro 4yaca Houu (Kaxkxgaoro AHs,
KaXxaoro Mecsua, B ntobon feHb Heaenn).

11,6 * * * /bin/false

3anyckaTb B NepBY0 MUHYTY NepBOro u
lwecrtoro yaca Houu, 1.e. B 01:01 n 06:01
(Kaxkaoro AHSA, Kaxaoro mecsiua, B nobon
AEeHb Hepenn).

11 * * 1 /bin/false

3anyckaTtb B 01:01 kaxabin
noHeaenbHUK.

11 * 2 1 /bin/false

3anyckaTtb B 01:01 kaxabln NnoHeaAeNbHUK
mnu B 01:01 kaxaoro AHS deBpans.

* * 31 10 5 /bin/false

3anyckaTb KaXxAay MUHYTY KaxX4oro 4yaca
31 okTA6pS, UK B KaXAYH MUHYTY
KaXAoro 4yaca Kaxxaom naTHuUUbI.

@reboot /bin/false

3anyckaTb Npu 3anycke AeMoHa crond,
T.€. 06bIYHO BO BpPeMS 3arpy3ku CUCTEMbI.

@monthly /bin/false

3anyckaTb Kaxaoe nepsoe 4mcno Mecsua,
cokpalweHmne ana "0 0 1 * *"

@weekly /bin/false

3anyckaTb Ka)Xxaoe BOCKpeCceHbe,
cokpalleHune anga "0 0 * * 0"

@dayly /bin/false

3anyckaTb KaXxAabl AeHb B MNOJHOYb,
cokpauweHune ana "0 Q0 * * *"

@hourly /bin/false

3aI'IYCKaTb Ka)i(ﬂ,blp’l yacC, CoKpalleHmne ans
"Dk k k xn

Mpy BbIMNOSIHEHMM NO cron'y

3a4a4d, KOoTopble NnoTeHuMnasibHO MOTIyT

BbINONIHATLCA ANUTENbHOE BpeMs, cneayet npeaycMoTpete U 6510KknpoBaTth
NOBTOPHbIAN 3amnMycKk cron'OM CKpuUNTa B TO BpeMs, Korga ewé He ycnen
3aBepwunTbCa npeabiaywmii. O6blYHO Takoe MOXHO JenaTb, co3jaBas W
aHanmM3npys nNpu 3anycke ckpunta gann 6noknposku. Hanpumep:
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$ cat lock.sh
#!/bin/bash
LOCK=/tmp/file.lock

if [ -f "SLOCK" ]; then
echo 'Ckxpunt yxe paboraetT'
exit 1

fi
touch "$LOCK"

sleep 1m

rm —-f "S$LOCK"

34ecb Npu 3anycke CKpunTa NpoBepseTcs cyuwecrtsoBaHue danna, u ecian oH
CyLLeCTBYeT, TO BbIMNOJIHEHME CKpuUNTa 3aBepuaeTtcs. MiHade dann co3paércs,
BbIMNO/IHAETCA Hekoe genctBume (B AaHHOM cny4dae — TMpPOCTO OXMUAaHMe Ha
1 MUHYTY), 1 Nnepen 3aBeplieHnem paboTbl pann 6N10KNPOBKN yaansaeTcs.

MpuMep BbIMOIHEHUSA

$ ./lock.sh &
[1] 7702

$ ./lock.sh &
[2] 7704

$ Cxpunt yxe paboraer

[2]1+ Exit 1 ./lock.sh

2

MmeeT CMbICN OTMETUTb, YTO CUCTEMA MHULUManNm3auumn systemd moxeTt obecne-
YyMBaTb NEpUoaMYEcKoe BbIMOSIHEHNE 3a4aHUN CaMOCTOsATeNIbHO, 6€3 Mcnonb30-
BaHMA gAeMoHa crond. OnucaHne BO3MOXHOCTEM MJIAHUPOBLIMKA 3a4aHWUi
systemd MOXHO HaWTW Ha CTpaHuUe CrnpaBOYHOrO0 pPyKOBOACTBA mMan
systemd.timer. o cpaBHEHWIO C AEMOHOM crond MNAAHMPOBLUMK 3a4aHUN
systemd obecneunBaeT 60nblwy0 TMOKOCTb 3a4aHNUS BPEMEHHbIX MHTEPBASIOB U
YaCTOTbl BbINO/IHEHNSA 3a4aHUM, YMEET OTCeXMBaTb X0A4 WX BbINOMHEHUS, MO-
XXET yunTbiBaTb 3aBUCMMOCTU MexAy pa3HbiMM 3adaHusaMu. Kak cneacrteue, Co-
34aHMe 3aJaHui B NJIaHMpoBLUMKe systemd cywecTBeHHO CioXHee, 4YeMm Ans
AeMoHa crond, n B HacTosiwen nabopaTtopHon paboTe He paccMaTpuUBaETCA.

BrnonHe BO3MOXHO MCMNO/b30BaTb OAHOBPEMEHHO W MAAHMPOBLUMK 3afaHUM
systemd, v oTaenbHbIN AeMoH crond — ANs pa3HbiX 3a4aHUN.
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BbinosiHeHMe nabopatopHoi pab6oTbl.

NabopaTopHas paboTa NocBsiLLEHA U3YYEHUIO OCHOB B3aWMOLEWCTBUS KOMaHA
B OMepaLMOHHbIX CUCTEMAX CEMENCTBA *nix, NCMOb30BaHUIO NepeHanpaBneHns
NOTOKOB BBOAA-BblBOAA, PErynsipHbiX BbIPAXEHUN U HaNUCAHUK MPOCTbIX
NporpaMM Ha si3blke KOMaHAHOro MHTeprnpeTaTopa. BeinonHeHne nabopaTtopHoi
paboTbl npeaycmaTpuBaeT paboTy C yaAanéHHbIM cepBepoM. [ns Aoctyna K
cepBepy MCNosb3yeTcs TeEpMUHaNbHaa nporpamma PuTTY.

B nabopaTtopHon paboTte TpebyeTtcs:

e OpraHmM3oBaTb Mepuoagmyeckoe nosiydeHne AaHHbIX 0 paboTe onpenenéH-
HbIX CUCTEM;

e 3anucbiBaTb MX B pann onsa nocneayowero aHanmsa;

e OpraHmM3oBaTb NOJlyYeHUe TeKyLnX 3Ha4YeHnn Jyepes Beb-nHTepdenc;

e [MOCTPOUTb rpaPuKn naMeHeHUsa HabnaaeMbIX BENNYNH U NPefoCTaBuUTb
K HUM gocTyn 4yepe3 Beb-nHTepdenc.

MockonbKy, Kak NpaBuno, Nnoj pelleHne npaktudeckun nobon 3aaaum B Linux
MOXHO HalTun B Internet wunuM rotoBoe pelweHue, unm Habop peuenToB, TO
BbIMOJIHEHWE NabopaTopHoO paboTbl NpeayCcMaTpMBAET UCMOJ/Ib30BaHME FOTOBbIX
CKPMMTOB A9 BbIMNOJIHEHUA MOCTABNEHHbIX 3aAa4. C Apyroit CTOPOHbI, AaHHbIE
CKpMNTbl HaZlo YCTAHOBUTb HA KOHKPETHYK CUCTEMY, aAanTUpoBaTb UX MoA
3afa4yy M o6ecneynTb MX BbIMOJIHEHME B paMKax BblAENEHHOrO BUPTYasibHOIoO
cepBepa.

B nabopaTtopHoii paboTe TpebyeTcsa MoayunTb, 3anmcaTb M NMpoaHanM3npoBaThb
crneaylmne 3Ha4YeHns:

e UMC/IO MPOLECCOB B JSIOKaSbHOM cucTeMe. [laHHbIM NapaMeTp MoXeT 6biTb
nonyvyeH NyTéM BbIBOAA MOJHOMO CMMCKA BbIMNOMHAKWMXCA B CUCTeEMe
NpoLeccoB U NoACYHETa Yncia CTPOK B 3TOM CMMUCKe.

e CYMMapHbI 06beM nepefaHHbIX U MPUHATbIX Yepe3 ceTeBOW MHTepdenc
ext JIOKANbHOW CUCTEMbI AaHHbIX B 6banTax. DTU 3HAYEHUS copepKaTcsa B
BbIBOAE KOMaHAbl netstat -i, B COOTBETCTBYIOLMX MOSAX BblAaBaeMOWM
Tabnuubl.

e UMC/IO NepefaHHbIX U MPUHATbIX 4Yepe3 nopT yAANEHHOro KoMMyTaTopa
naketoB n 6anMToB AaHHbIX. JJaHHble BEeNNYUHbI MOryT 6bITb NOAYYEHbI MO
npotokony SNMP c ncnosib30BaHMEM MporpaMmbl snmpget.

e onpefenéHHble AaHHble O TEKYLLEM COCTOSIHMK paboTbl CUCTEMbI — 3arpy3-
Ke npoueccopa J/l0KalbHON CUCTEMbI, ucnonb3oBaHusa O3Y, napameTpbl
naaHupoBuWwMKa npoueccoB U T. 4. CooTBeTcTBYIOWME BENYUHBLI MOTyT
ObITb MOSy4YEHbI YTEHNEM AaHHbIX U3 (HanIoOBON CUCTEMbI procfs.
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BbI30B nporpaMmbl snmpget MMeET BUA:

IF-MIB
IF-MIB
IF-MIB
IF-MIB
IF-MIB:
IF-MIB:
IF-MIB::
IF-MIB:
IF-MIB:

vV V V &

\

snmpget -c public -v 1 192.168.250.1 IF-MIB::ifDescr.2 \

:ifDescr.2 = STRING: ethO
:ifInOctets.2 = Counter32: 120684456

:1fOutOctets.2 = Counter32: 1559547791
:1fOutUcastPkts.2 = Counter32: 1341129

::1fInOctets.2 \
::1ifInUcastPkts.2 \
::ifOutOctets.2 \
::1fOutUcastPkts.2

ifInUcastPkts.2 = Counter32: 1215812

3aecb

6bI710 Npou3BeAeHO obpalleHMe K KOMMyTaTopy 192.168.250.1, C

KOTOPOro 6bI/11 3anpoLleHbl NapaMeTpbl:

IF-MIB:
IF-MIB:

IF-MIB::
IF-MIB::

IF-MIB:

BbiBOA

:ifDescr.2 — UMS 2-ro CeTeBOro nHTepdenca;

:ifInOctets.2 — YUCNIO NPUHSATBLIX MHTepdencoM 6anToB;
ifInUcastPkts.2 — YUCO NPUHSATBLIX MHTEP(ENCOM NAaKETOB;
ifOutOctets.2 — 4YMCNO NepenaHHbIX nHTepderncom 6anToB;
:1fOutUcastPkts.2 — 4YUC/IO NepeaaHHbIX MHTep(dEenCcoM NakeTos.

KOMaHAbl NpnBeaéH Bbllle.

IP-agpec KoOMMyTaTopa W HOMep CeTeBOro MHTepdenca UHAMBMAYaNbHbI AN
KaXxgaoro BMpTyanbHOro cepsepa. VX MOXHO MNOAy4YMTb C TECTOBOro cepsepa
SSH (cMm. nabopaTtopHyto paboty N91), ¢ ayTeHTUdMKAUMEN MO OTKPbITOMY
Kno4y. Agpec TectoBoro cepeepa SSH — 192.168.230.230, UMS Nosib30BaTens
— manager , AOCTYN NoA AAHHOW Y4YETHOW 3anMuUCbl HacTpamBanCs B paMKax
nabopatopHon pabotbl N°1. KoMaHaa Ans nonyyeHms aaHHbix cepsepa SNMP -
get-SNMP,

‘ $ ssh -

i ~/.ssh/<key file> manager@192.168.230.230 get-SNMP

B xone

nabopaTtopHon paboTbl UCMOMBL3YOTCA NPOrpaMMbl netstat U snmpget,

KOTOpPbl€ MOXHO YCTaHOBWUTb M3 MAKETOB net-snmp-clients U net-tools. [Ang
oTobpaxkeHns rpadukKoB McCNosb3yeTcsa Habop yTUAMT RRDTOOLS W3 NakeTa
rrd-utils.

MepeyeHb TpebyeMbiX AaHHbIX O TeKyLWeM COCTOSHUMWM paboTbl CUCTEMbI, a
TakKXXe MMeHa U onucaHua dopmata cogepxawmx mx dannos B danioBomn

cucrteme

profcs MOXHO TMOMy4YMTb C TecTtoBOoro cepsBepa SSH (cwm.

nabopatopHyto paboty N°1), c ayTeHTUdMKaumen no OTKpbITOMY Ko4vy. Agpec
TecToBoro cepeepa SSH — 192.168.230.230, UMs nosb3oBaTesid — manager ,
AOCTyn noA AaHHOW YYETHOW 3anucblo HacTpauBascsd B paMkax sabopaTopHOU

paboThbl

N°1. KoMaHaa ana nonydyeHus AaHHbiX cepBepa SNMP - get-task,

‘$ ssh -1

~/.ssh/<key file> manager@192.168.230.230 get-task
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Ana nonyyeHusa [aHHbIX NOKaNbHOM CUCTEMBI npeanarae€Tcd MUCNnoJsib30BaThb
cneayrouwmne nporpaMmbl.

log-local.sh — nosy4yeHune n 3anncb B TEKCTOBbIN parisl J1I0KasIbHOU
CTaTUCTUKU!

#!/bin/bash

# Script for logging current system status:

# - number of processes

# - RX and TX bytes over venetO network interface

# Log to this file:
LOG_FILE=/var/www/stat/local.log

# Timestamp:
TS="date '+%Y-%m-%d $SH:%$M:%S'"

# Process number
PROCNUM="ps aux | wc -1°
PROCNUM=5 ( (SPROCNUM-1) )

# netstat info
NETBYTES= "netstat -i | grep '“venetO[[:blank:]]1' | awk '{print "RX ", $4,"bytes,
TX ",$8,"bytes."} '’

# Log all to the file
echo "$TS => Procs: $SPROCNUM, SNETBYTES" >> "SLOG FILE"

log-local-rrd.sh — nony4yeHne u 3anuce B ¢paris1 RRD 10KasibHOM CTaTUCTUKU:

#!/bin/bash

# Script for logging current system status:

# - number of processes

# - RX and TX bytes over ext network interface

# Log to this file:
LOG_FILE=/var/www/stat/local.rrd

# Process number
PROCNUM="ps aux | wc -1°
PROCNUM=$ ( ($PROCNUM-1) )

# netstat info
NETBYTES= netstat -i | grep '"“ext' | awk '{print $4":"$8}'"

# Log all to the file

if [ -f "SLOG FILE" ]; then

rrdtool update "SLOG FILE" N:S$SPROCNUM:$NETBYTES
else

# Create file

rrdtool create "SLOG _FILE" --step 60 \

DS:procs:GAUGE:120:0:1000 \
DS:RX:DERIVE:120:0:4294967295 \
DS:TX:DERIVE:120:0:4294967295 \

RRA:AVERAGE:0.5:1:2880 \
RRA:AVERAGE:0.5:30:672 \
RRA:AVERAGE:0.5:120:732 \
RRA:AVERAGE:0.5:720:1460

fi
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[aHHble, cobupaeMbie U 3anucbliBaeMble CKPUNTOM log-local.sh, MPUrOAHbI
ANs BbiBOAA B TeKCTOBOM Buae. [aHHble, cobupaemble W 3anucbiBaeMble
CKPUNTOM log-local-rrd.sh, NpeAHa3HayeHbl ANS MOCTPOEHUS rpacduKoB
CpeAcTBaMM  YTUAMUT RRDTOOLS. 3anyck CKPUMATOB MONIYyYEeHUS [AaHHbIX U3
NoKanbHOWM cMCTeMbl NpeaAnonaraeTcs OCYLWEeCTBNASATb pa3 B MMHYTY. HacTpolika
cbopa pAaHHbIX CTAaTUCTUKM NIOKANIbHOW CUCTEMbl AN oTobpaxeHus B
rpacdmyeckom Buae onuMoHasnbHa.

Ons nonydyeHua paHHbIX C cepBepa SMTP npepnaraetca MCMonb30BaTb
cnepywouwme nporpaMmmbl:

log-snmp.sh — riosiydeHne v 3anncb B TEKCTOBbIN a1 SNMP-ctatuctuku.

#!/bin/bash
# Script for logging current SNMP information:
# - RX and TX bytes over some network interface

# Log to this file:
LOG FILE=/var/www/stat/snmp.log

# Network interface number:
N=8

# SNMP host
HOST=192.168.222.100

# SNMP community
COMMUNITY=public

# MIBS

MIB1="IF-MIB::ifDescr.SN"
MIB2="IF-MIB::ifInOctets.SN"
MIB3="IF-MIB::ifInUcastPkts.SN"
MIB4="IF-MIB::1fOutOctets.SN"
MIB5="IF-MIB::ifOutUcastPkts.$N"

BHEFFHH AR E A
# Timestamp:
TS="date '+%Y-%m-%d SH:%$M:%S'"

# snmp info
RES=""

for MIB in $MIB1 $MIB2 S$MIB3 $MIB4 S$SMIB5; do
LINE="snmpget -c S$COMMUNITY -v 1 $HOST S$MIB

NAME='echo SLINE | sed "s/"IF-MIB::\([[:alnum:]]\+\).*/\1/™"
VALUE="echo "SLINE" | sed "s/"IF-MIB::[[:alnum:]]J\+\.SN = [[:alnum:]]\
+: //M

RES="SRES SNAME : SVALUE"
done

# Log all to the file
echo "$TS => SRES" >> "SLOG_FILE"
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log-snmp-rrd.sh — nony4yeHne n 3anucek B ¢paiis1 RRD SNMP-cTtatuctmnkmn.

#!/bin/bash
# Script for logging current SNMP information:
# - RX and TX bytes over some network interface

# Log to this file:
LOG_FILE=/var/www/stat/snmp.rrd

# Network interface number:
N=48

# SNMP host
HOST=192.168.222.144

# SNMP community
COMMUNITY=public

# MIBS

MIB1="IF-MIB::ifDescr.SN"
MIB2="IF-MIB::ifInOctets.S$N"
MIB3="IF-MIB::ifInUcastPkts.SN"
MIB4="IF-MIB::ifOutOctets.$N"
MIB5="IF-MIB: :ifOutUcastPkts.SN"

FHAHHFF SRR
# snmp info
RES='N"

for MIB in $MIB2 $MIB3 $MIB4 $MIB5; do
LINE="snmpget -c $COMMUNITY -v 1 $HOST $MIB"

VALUE="echo "SLINE" | sed "s/"IF-MIB::[[:alnum:]]J\+\.SN = [[:alnum:]]\
+: /"

RES="SRES:SVALUE"
done

# Log all to the file
if [ -f "$LOG_FILE" 1; then
rrdtool update "SLOG_FILE" "SRES"

else
# Create file
rrdtool create "SLOG _FILE" --step 120 \
DS:1fInOctets:DERIVE:240:0:4294967295 \
DS:1ifInUcastPkts:DERIVE:240:0:4294967295 \
DS:ifOutOctets:DERIVE:240:0:4294967295 \
DS:1ifOutUcastPkts:DERIVE:240:0:4294967295 \
RRA:AVERAGE:0.5:1:2880 \
RRA:AVERAGE:0.5:30:672 \
RRA:AVERAGE:0.5:120:732 \
RRA:AVERAGE:0.5:720:1460
fi
# ____________________________________________________________

3anycK CKpUMTOB ANd MOJiydYeHUsd AaHHbIX C KOMMyTaTopa 4yepe3 MnpoTOKO/
SNMP npepnonaraeTcs OCYLEeCTBNATb pa3 B ABE MUHYTHI.
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Ansi nofy4YeHnst AaHHbIX O TEKYLLUEM COCTOSAHUM paboTbl CUCTEMbI NpeasiaraeTcs

a[anTMpPOBaTb CKPUMTbI MOMYUYEHUA AAHHbIX TOKANIbHOW CUCTEMbI log-local.sh
M log-local-rrd.sh C YYETOM MHbOpMauUuM 06 aHaNM3UpyeMbIX NapaMeTpax
cucTeMbl U popMaTax AaHHbIX B procfs W3 MOSIYYEHHOro C TECTOBOro cepBepa
SSH 3amaHusa. AN BblAENEHUS HYXHbIX 3HAYEHWI U3 CUMTbIBAEMbIX dalisioB
npeanosiaraeTcs UCNosib30BaHWE PerysisipHbiX BblpaXXeHUn U paccMaTpuBaeMbix
B HacTosiwel nabopaTopHoli paboTe yTUIUT grep, sed U awk. MNepuoanYHOCTb
3anycka CKpuUnTa nosydeHus AaHHbIX yKasaHa B 3a4aHuu.

Ana BbiBOAaA AaHHbLIX MO 3anpocaM 6pay3epa npeagnaraeTcd yCraHOBUTb B
CnCcTeMy Ang 3anycka Cc noMouwblo lighttpd cneaywwme CKpunTbl:

cgi-local.sh — oTtobpakxeHne /10KasibHON CTaTUCTUKN B TEKCTOBOM BUAE.

#!/bin/bash

# Simple CGI script

echo Content-type: text/plain
echo ""

LOG_FILE=/var/www/stat/local.log

# Show NUM lines
if [ -n "$QUERY_STRING" 1; then
NUM=$QUERY STRING
else
if [ -n "$1" ]; then
NUM=$1
else
NUM=10
fi
fi

echo "Current statistic:"
tail -n SNUM "SLOG FILE" | sort -r

cgi-snmp.sh — otobpaxeHne SNMP-CTaTUCTUKN B TEKCTOBOM BUJE.

#!/bin/bash

# CGI script for SNMP statistic
echo Content-type: text/plain
echo mn

LOG_FILE=/var/www/stat/snmp.log

# Show NUM lines
if [ -n "$QUERY_STRING" 1; then
NUM:$QUERY_STRING
else
if [ -n "$1"™ ]; then
NUM=51
else
NUM=10
fi
fi

echo "Current statistic:"
tail -n SNUM "S$LOG_FILE" | sort -r
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TekcT ckpunToB, obecneumBarOWMX BbIBOA AaHHbLIX B TabnuyHon dopme u
NnoCcTpoeHmne rpadmukoB, a Takxe AN AaHHbIX XypHana Beb-cepBepa cOrnacHo
3a4aHHOMY YC/IOBUIO MpuBEAEH Ha CTpaHuMue C npuMepaMm K AOAHHOWM
nabopatopHon pabote - http://lab-00.edu.cbias.ru/ .

Ona oTobpaxeHus [aHHbIX O TeKyweM COCTOSHUM paboTbl CUCTEMbI
npeanaraeTtcs afanTMpoBaTb CKPUMTbl OTO6pa)eHus AaHHbIX JIOKaSIbHOW
cuctembl cgi-local.sh un cgi-local-html.sh. Ecnn HacTpoeH c6op AaHHbIX
CTAaTUCTUKM JIOKaNIbHOM CUCTEMbl B rpaduyeckoM Buae, TO COOTBETCTBYIOLLUUN
CKpunT oTob6paxkeHnst X pekoMeHAyeTcs co3zaBaTbh Ha 6a3e cgi-local.rrd .

CkpunTbl npegnosiaraeTtcd pasMewaTb B KaTasorax BHYTPU /var/www,
C UCNONb30BAHUEM AN CKPUMTOB MNOJYYEHUSA AAHHbIX KaTanora /var/www/bin,
Ansa seb-nHTtepdenca — document root Beb-cepsepa, ANA XPaHEHUs XypHa-
noB — /var/www/stat. [JNa XpaHeHusa co3gaBaeMblX CKpUNTaMm oTobparkeHns
AAHHbIX BpeMeHHbIX rpaduyeckmnx ¢ansioB MCNONb3YeTCs noakaTanor BHYTPU
document root Beb-cepBepa.

Ons 3anycka CcKpunToB Kak Beb-nporpamMm cneayer paspewntb 3TO B
HacTponkax lighttpd (pacnofioXXeHHbIX B KaTanore /etc/lighttpd/):

—  HY)XHO MOAK/IOYMTb MOAYSIb mod cgi Be6-cepBepa, PaCKOMMEHTMPOBAB
CTPOKY «include "conf.d/cgi.conf"» B danne modules.conf;

- 3ajaTb B MOAK/MNOYEHOM anne KOoHdurypauum Moayns mod cgi
(conf.d/cgi.conf) CekUuMO NapamMeTpoB BMAA:

cgi.assign = ( ".pl" => "/usr/bin/perl",
".rrd" => "/usr/bin/rrdcgi",
".sh" => "/bin/bash" )

- pobaBuTb pacwmnpeHus pannoB CKpUNTOB B NapameTp
static-file.exclude-extensions B anne lighttpd.conf:

‘ static-file.exclude-extensions = ( ".php", ".pl", ".fcgi", ".sh", ".rrd" )

Ecnn Takoro napameTtpa B OCHOBHOM KOH(pUrypaunoHHoMm ¢amnne seb-cepsepa

lighttpd HeT, NpoBepbTe HanMuMe napameTpa server.document-root B
NOAK/OYAEMbIX 4Yepe3 AUMPEeKTUBbl include  AOMNOSHUTENbHbIX  dannax
KOHdUrypaumm nnm obpatmtecb K JOKYMeHTaunm seb-cepeepa lighttpd.

M3MeHeHUs HacTpoeK BCTYMNatoT B CUY MOC/e nepesanycka lighttpd.

TakXxe An9 3anycka CKPUNTOB Ha BbIMOJIHEHUE Be6—cepBep lighttpd AOMXKEH
MMETb NpaBa Ha YTeEHME N UCMOJIb30BaHNA KaTajiora ¢ HNMN.
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B xome nabopatopHon paboTbl TpebyeTrca ycTaHOBKA B CUCTEMY MU
pefakTMpOBaHME CKpUNTOB cbopa WM COXpaHeHUs AdaHHbIX, a TaKXe
oTobpaxeHuss cobpaHHbIX AaHHbIX B OTBET Ha YyAanéHHbie 3anpochl,
nocrtynawouwime n3 bpay3epa n obpabaTbiBaEMbIMU Beb6-cepBepoM.
MoTeHunanbHble OWNOKK, AOMNYLIEHHbIE NPU PeaaKTUPOBAHUW CKPUMTOB, WU
NX HEKOppeKTHOM paboTe MOryT NpmMBECTU K HexenaTeslbHbIM NOoCNeACTBUSAM —
HanpuMmep, yaasaeHuto Uan nepesannucm Kakmx-nmbo dannos cmcrtembl. Moatomy
cnegyer MUWHUMM3MPOBATb MWCMNOSIb30BaHMe npu  pabote Yy4ETHOM 3anucu
Cyneprnosib3oBaTensl BbINO/IHEHMEM HeOb6X0AMMbIX CUCTEMHbLIX HACTpoeK, a
co3gaHune, pedakTupoBaHue w oTnagky paboTbl CKpMNTOB NpPOBOAUTL MOA
06bI4HOW HenpuBUIErMpoBaHHOW YYETHOM 3anNnUCbio NOJib30BaTesNs.

Kpome ToOro, ans obecneyeHns 6e30NacCHOCTU CUCTEMbl AOSXKHbI cobnoaaTbcs
onpenenéHHble NnpaBuia BbINOJIHEHNS CKPUMNTOB.

C6op CTAaTUCTUKWU AO/KEH BbIMNOAHATLCA OT MMEHM OTAENbHOr0 HenpuBUIErn-
poBaHHOro nonb3oBatens. O6bI4HO AN NoA06HbLIX 3a4ay CO34aETCA OTAENbHbIN
ncesao-nonb3oBaTeNlb C OrpaHMYEHHbIMU MO CPaBHEHUD C OBbIYHBIMKW MONb30-
BaTeNssMMU CUCTEMbl Npasamun. lNceBaononb3oBaTeslb HE AO/IKEH UMETb BO3MOXK-
HOCTW yAaNEHHOro BXo4a B CUCTEMY U HE AO/KEH MMETb BO3MOXHOCTU U3MEHe-
HUS CKPUMTOB.

OTob6paxarwme nHbpopMaunto CKpuUnTbl BbINOAHAKTCA Be6-cepBepoM. Monb30-
BaTeNb, NMoj KOTOpbIM paboTaeT Beb-cepBep, HE AO/HKEH MMETb BO3MOXHOCTMU
3anMcu Kak B annbl CKpUNTOB, TaKk U B danbl C COXPAHEHHOMW CTAaTUCTUKOM
(dbannbl noros).

BpemeHHble dannbl, co3gaBaeMble Beb-cepBepoM, He AO0/MKHbI 6biTb AOCTYMHbI
ANS 3anncn UNn yaaneHus octajbHbIM NOSIb30BaTENSIM CUCTEMBI.

OcTanbHble NoAb30BaTENN CUCTEMbI HE AO/IKHbI UMETb BO3MOXHOCTU YTEHUS U
3anmcu ¢hannos S0ros.

MNcnonb3oBaHMe ONMCAHHOW CXEMbI pa3rpaHn4yeHmnsa npaB AOCTYyra No3BOJZIUT.

- NpoOBOAUTb HeobXxoanMble N3MEHEeHUS CKpunToB cbopa 1 coxpaHeHUs AaH-
HbIX, @ TaKXXe CKpPWUNTOB OTObpa)eHus CobpaHHbIX AaHHbIX MOoA4 YYETHOM
3anuncblo NoNb3oBaTens;

- BbINOSIHEHNE CKpUNTOB cbopa M COXpaHeHUs AaHHbIX o4 OTAEeNbHOM
YYETHOM 3anunucblo NCeBAOMNOMb30BaTENS, MMeLWen NpaBa ToNbKO Ha cbop
N 3anmcb cobmpaeMblX AaHHbIX B COOTBeTCTBYHOWMe dannbl. Kakne-nmbo
owmnbKM B CKpUNTax Npu 3TOM He MOryT MNpMBECTU K U3MEHEHUSIM HU ca-
MUX CKPUMTOB, HN ApPYrmnx annoB BUPTyasibHOro cepeepa;

«  BbINOJIHEHME CKPUNTOB OTO6paxkeHus AaHHbIX MoA OTAENbHOW YYETHOM
3anucblo Beb-cepeepa lighttpd, umelowen ToNbKo nNpaBa Ha 4YTeHWe Ans
dannos cobupaemon cratnctukn. Kakne-nnbo ownbku B ckpmntax oTob-
paxKeHUs AaHHbIX, WKW B caMOM Beb-cepBepe nNpu 3TOM He MOryT NO3BO-
NUTb BHECTU Kakume-nnbo maMeHeHus B 3arnyckKaemble OT APYrUX Mosib30-
BaTesleN NpPoLEecChl, UM Kak-nnmbo namMeHnTb cobupaemMble AaHHbIE.
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KoHKpeTHas peanu3auusa 3TOM CXEeMbl pa3rpaHUYeHus nNpaB AOCTyna BXOAMUT B
3a4aHune Ha nabopaTopHyto paboTy.

Ans ynobHoro Aoctyna K pasfiuv4YHbiM CKPUMTaM B KaTanore document root

Beb-cepBepa npeanaraeTtcs pasMecTuTb WHAEKCHbIM ¢ann Cc Ha3BaHWeM
index.html Bnaa:

<html>

<head>

<title>index</title>

<meta http-equiv="Content-Type" content="text/html; charset=UTF-8"/>
</head>

<body>

<hl>Texymasa crartucTuxa</hl>

<ul><li><a href="/scripts/cgi-local.sh">[IpocTo¥ CKPUIT CTATUCTUKM JIOKAJILHONI
cucremu</a></1li>

<li><a href="/scripts/cgi-local-html.sh">HTML-CKPUIT CTATUCTUKM JIOKAJLHOM
cucreMmu</a></1li>

<li><a href="/scripts/cgi-local-html-table.sh">HTML-CKPUIT C BEIBOLOM Tabimuiiem
CTATUCTUKM JIOKAJBLHOM cucTemu</a></1i>

<li><a href="/scripts/cgi-local.rrd">Brnaua rpadmMKOB CTATUCTUKM JIOKAJLHOM
cucremu</a></1i>

<li><a href="/scripts/cgi-snmp.sh">[IpoCTOi CKPUIT CTATUCTUKU MHTepdelrica
SNMP</a></1i>

<li><a href="/scripts/cgi-snmp-html.sh">HTML-CKPUOT CTaTUCTUKM MHTepderca
SNMP</a></1i>

<li><a href="/scripts/cgi-snmp-html-table.sh">HTML-CKpPMNOT C BBEIBOIOM TabJuLeNn
cTaTUCTUKM uHTepderica SNMP</a></1i>

<li><a href="/scripts/cgi-snmp.rrd">Begaua rpadmkoB CTATUCTUKU MHTepderca
SNMP</a></1i>

<li><a href="/scripts/cgi-local-param.sh">JlaHHbe O TeKylleM COCTOSHUM PabOoTHl
cucremu</a></1i>

<li><a href="/scripts/cgi-local-param-html.sh">HTML-CKPUIT HaHHEIX O TEKYyLEM
cocTogHMM paboTe crcTemu</a></li>

<li><a href="/scripts/cgi-local-param.rrd">I'padmuky OaAHHHX O TEKylleM COCTOSHUM
paborel cucreMe</a></1i>

</ul></body>

</html>

NcxoaHble  TekcTbl  ckpuntoB  ana  cbopa  AaHHbIX, CKpPUNTOB  AN4
¢dopMaTmMpoBaHus M BbiBoAa COOpaHHbLIX AaHHbIX, W NPUBEAEHHOrO BbllWe
MHOEKCHOro danna AOCTynHbl A8 MNpPOCMOTPa M CKayuMBaHUSA Ha caute
http://edu.cbias.ru. Tam xe, Ha cTpaHuue http://lab-00.edu.cbias.ru/ , MOXHO
NOCMOTPETb NMPUMeEpbI pe3ysbTaToB paboTbl 3TUX CKPUNTOB.
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3aaaHua Ha nabopaTopHyro pabory.

. O6bHOBUTbL cuctemy u3 penosmtopmeB APT, fOoCTaBUTb BCE Heobxoammoe

nporpamMmMmHoe obecneyeHue.

. AganTupoBaTb NpUBEAEHHbIE B ONUCaHUKM paboTbl CKPUMTbI, NoNyYatowme

3HA4YeHUNA CTaTUCTUYHECKUX NAapaMeTPOB U 3alnCbiBalOLWMNE NX B XypPHallbl.

. Co3paTtb ckpunT ana cbopa AaHHbIX O TEKYLIEM COCTOSAHUM paboTbl cucTe-

Mbl COr/1aCHO MOJTYy4eHHOro C TeCToBOro cepeepa SSH 3agaHu4.

. ObecneunTb Nepnoagmnyeckoe perynsipHoe BbINOSIHEHNE CKPUMTOB.
. ApantupoBaTb NpuUBEAEHHbIE B ONUCAHUM PaboTbl CKPUNTbI ANs oTo6pa-

XXEHWUA 3anucbliBaemblx B MNn. 2-4 AaHHbIX U3 XXYpPHanos, obecneunTb KUX
BbINOJIHEHNE N3 KOMAHAHOMN CTPOKMW.

. HactpounTb lighttpd ana yaanéHHoro obpalieHnsa n3 6paysepa K yKasaH-

HbIM CKpuUNTaM M oTobpaxeHusa cobmpaeMbliX AaHHbIX B Beb-bpay3epe Ha
yaAanéHHoMm pabouyeM MecTe.

. ObecneunTtb 6e3onacHoe BbIMNOSIHEHNE CKPpUNTOB.
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KOHTpO/1IbHbIE BOMNPOCHI.

. Uto Takoe noToku BBOAA/BbIBOAA? Kak MOXHO nepeHanpaBuTb MOTOK

BBOJAA, NOTOK BbIBOAA?

. YTO Takoe CKpUNT, KaK co34aTb CKPUNT U pa3peLlmnTb ero BbINOJIHEHNE?
. YUTo Takoe nepeMeHHasi OKPYXXEHUS, KaK NMOCMOTPETb 3HAYEHNE NEPEMEH-

HOW OKpYy>XeHna?

. Kak onpenenntb n ncnonb3osaTb nepeMeHHyto shell?
. Kakne ynpaBnsiouwme KOHCTPYKUUU AOCTYMHbl B Si3blKk€ KOMaHAHOIO WH-

TepnpeTtaTtopa?

. YUTo Takoe perynsipHoe BbipaxeHune?
. Kakme OCHOBHble KOHCTPYKLMW UCMNOJSb3YIOTCSA B PErynsipHbIX BblpaXeHu-

ax?
Kak opraHusoBaTb nepnoanyeckoe BbIMoJIHEHWE nporpamMm?

. O6bsicHUTE nopsAoK paboTbl CKPUMATOB, WCMOSb30BaHHbIX B slabopaTtop-

HOW paboTe AN NOSIYYEHUS N BbIBOAA AAHHbIX.

10.MosAcHMNTE, Nog Kakummn YUYETHbLIMU 3aNNCAMU Nnosib30BaTeNeN BbIMOAHSAOT-

CS yCcTaHoBfeHHble B nabopaTtopHon paboTe CKpuUNTbl U KakK orpaHuyeH
AOCTYyN K UCNosib3yeMbiM UMK KaTasioraM BblIbpaHHbIMM NpaBamMm AOCTyna.
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Copaep>xaHue OTYETA O BbIMNOJIHEHUM
naboparopHou paboTbl

B coctaB oT4éTa 0 BbINOSHEHUWN TabopaTopHOM paboTbl AO/XKHbI BXOAUTD:

. TuTynbHasa cTpaHuua OT4Y€Ta, C NpPaBU/IbHbIM MOJSIHbIM Ha3BaHMEM YYEBHO-

ro 3aBefeHus, noapasgeneHns n kadeapbl, y4ebHOro Kypca, Ha3BaHuUS
nabopaTtopHon paboTbl, AaHHbLIX O BbIMOJIHMBLUEM nabopaTopHy paboTy
CTyAeHTe, AaHHbIX O npoBepstoweM nabopatopHyto paboTy npenosasa-
Tene. TUTyNbHas CTpaHMuUA OTYETA He AOJ/IKHa coaepxaTb (PaKTUUYeCKuX,
rpaMMaTUYECKMUX U CUHTaKCUYECKNX OWMBOK, CTUNb OPOPMIIEHNS AOSIXKEH
COOTBETCTBOBaTb OOLLENHCTUTYTCKUM TpeboBaHMAM.

. CHMMOK 3KpaHa C BbIBOAOM cnucka dannios n3 katanora (Mnu Katanoros)

C pa3MewWwéHHbIMM B HEM ckpunTamMmn cbopa 3HAYEHUIM CTaTUCTUYECKNX MNO-
KasaTtenen. Ha cHMMKe 3KpaHa AosmkeH 6biTb BUAEH abCONOTHLIA NMYyTb K
MCNOJIb30BAaHHOMY AJ1S pPa3MeLeHns CKPUNTOB KaTanory, a TakXe rnpasa
AOCTyna K 3TOMY KaTanory u K dannam B HéM.

. CHMMOK 3KpaHa c BbIBOAOM cnucka dhannios n3 Kkatanora (Mnu Katanoros)

C pa3MewWweéHHbIMN B HEM hannamMm XXypHanoB cobmpaeMblX 3Ha4YEeHUN cTa-
TUCTUYECKNX NoKaszaTenen. Ha cHMMKe akpaHa Aos/mkeH 6biTb BuaeH abco-
NIOTHBIA MYyTb K MCMNO/b30BaHHOMY AN pa3MelleHns (annoB XypHasnos
KaTanory, a Takxe npasa A0CTyna K 3TOMYy KaTanory un K gannamM B HEM.

. CHMMOK aKpaHa Cc HecKosibkMMK (5-20) 3anncsaMm m3 CUCTEMHOIO XypHana

journald, oTHocslIlLMeECs K perynsipHOMy 3anyckKy CKpunToB cbopa AaHHbIX
M MOKa3bIBaKOLWNX 3aMyCK 3TUX CKPMMATOB B cuUCTEME. JIMLIHUE U He OTHO-
cALWMECa K 3anyCcKy CKpUNToB c6opa AaHHbIX CTPOKWU XypHana TpebyeTtcs
oTdUNbTpOBaTh. Ha CHMMKe 3KpaHa A0JIXHa 6biTb BUAHA MCMOMIb30BaBLUIA-
ACs ANSA MoJlydeHus AAHHOro CMMCKa 3anucein CUCTEMHOrO XypHana Ko-
MaHAa.

. CHMMOK 3KpaHa c BbIBOAOM cnucka dhannios n3 Kkatanora (Mau Katanoros)

C pa3MeléHHbIMN B HEM CKpUMTaMM BbiBOAA 3HAYEHUN CTaTUCTUYECKUX
nokasartenen. Ha cHMMKe akpaHa Ao/mkHa 6biTb BUAEeH abCoMtoTHbIM NyTb
K MCNO/Ib30BaHHOMY ANS pa3MelleHUs CKPUMTOB KaTanory, a Takxe npa-
Ba AOCTyMa K 3TOMY KaTanory u K dannam B HéEM.

. CHMMOK 3KpaHa 6pay3epa c nwbon CcTpaHumuen, coaepXxallen AaHHble

CTAaTUCTUKM JIOKASIbHOM CUCTEMbI. B cny4yae HacTponKM BbiBOAA AAHHbIX B
rpacdmyeckomMm Bumae AO/MKHaA ObITb NMpeacTtaBsieHa CTaHuua C rpadmkamu
nonyyaembix AaHHbIX. CHMMOK 3KpaHa AO/HKeH BKA4yaTb B cebsa agpec-
HYl0 CTpoKy 6bpay3epa c oTobpaxeHunem B He URL 3anpoLlleHHON CTpaHu-
Ubl, U COBCTBEHHO MOJSTYYEHHYO CTPaHULY.

®opmMaT oT4éTa 0 BbiNosHeHMM nabopaTtopHon paboTbl — PDF.
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